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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o (Qu3MKEe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS WU OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3uKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU pabouell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OHOJIOTHEN, aCTPOHOMHUEH U (pu3nUecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IMPEIOCTaBIsieT Haubosee sICHbIe
oOpasLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

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

e HAyYHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYEeHHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmum npenogaBanust ydeOHoro mnpenmera «Dusmka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrONIIIX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKu:

npuUOOpeTEeHNUE HWHTEpeca W CTPEMIICHHS OOydYarolmuxcsi K HaydyHOMY
W3YYCHHUIO TPUPOMABI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJI€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpoOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yuyeHUs OCHOB
CTPOCHMS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUIST PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymaymien
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DM3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX PaACUYETHBIX 3a7ad  C
WCITOJIb30BAaHUEM buzrIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M AKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MHPOPMaIel (PU3NUECKOTO COACpKaHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HENEN0), B §
Kiacce — 68 yacoB (2 daca B Hegeno), B 9 kimacce — 102 gaca (3 yaca B HeeN0).



[Ipennaraemsplii B mporpamMMe mno (u3HKe NnepeueHb Jad0paTOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBENICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEN
o0yJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MpeayiaraéMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT0 3K3aMeHa 10 (U3HKE.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOIEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHnue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKaA TEMIIEPATYPHI.

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

Pa3znen 2. IlepBoHayasibHbIE CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepaTypoil. bpoyHoBckoe nBuwxkeHue, auddysus. BzaumonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue ~ siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUHU. 3aKOH HMHEPLUUH. B3aummopaeicTBHEe Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. U3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBeHus HHEPLUU.
4. HalGmroneHue U3MEHEHHUsI CKOPOCTH TIPU B3aUMOCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue CuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTH pacTsbkeHus (medopmanuu)
NPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHS JaBiaeHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000s0uku 3emiu. OmbiT Toppudemu. M3meperue arMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBue IIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOH 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, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT MJIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus poryara. [[pumeHeHune mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KITJI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TenuioBbie siBJICHUA.

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

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIpHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHre padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuuner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysumn.

HaOnroienue siBeHUil cMauBaHUsI ¥ KalWIISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTypBhl.

Buae! Tennonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 110 BBIPAIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM Caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tella B pe3yjbTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJTMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIIOTHI MIJIaBIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXKIY TEIIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snaekTpUuecKUX 3aps/ioB. DJIEMEHTAPHBIA 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.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna.
DOneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrenaa. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MMOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOTreHEPaTOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpoBOJHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. U3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peocrar n mara3uH cCOnpoOTUBIICHUMU.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH PA3ACICHUS ITOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpPAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

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

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKa, BBIAEIIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl HTOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
U pa3JIeJICHUH.

HccnenoBanue AeMCTBUS IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydeHue padoThl JIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpOoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsimonHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHLMT CyNIepO3UIUN CUJL.

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

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

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

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs YHEPTUS TeJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HbBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBU>KEHUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUSI Tella 0 OKPYKHOCTH.



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

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

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

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca Npu B3aUMOACUCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca MpHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEWUIIEr0 PaBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME Tpy3a C
UCIT0JIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKHU. lIpeBpamienne
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOHBI.

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

Jemoncmpayuu.

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

Habmoenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.

o v s~ W N

Paznen 10. D1eKTPOMATrHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jeKTpomMarHUTHBIX BOJH. Mcmosb3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie padbomul u onvimeul.
1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHH.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpaxXeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyyen B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckuii CBETOBO/I.

Xop ydeil B coOuparonieit JIMH3e.

XoJ JIy4er B paCCEUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3za.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

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

W X N ke W RE

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPAKEHHSI CBETOBOTO Jiyya OT YIJia
najieHus.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanme 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yrIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparouieit
JIUH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue u NoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. JeWCTBUS paguOAKTHUBHBIX HW3JIYyYEHUW Ha KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY MO (HU3HMKE Il 00ydaromuxcsi, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Ipy M3y4eHUH NAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpruHIMNIHATBHO IEITEIPHOCTHBIN XapaKTeEP JAHHOTO Pa3/ieiia peain3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHAOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SIBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOOJee€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.

1.2 HanpaBJieHHsl BOCIIUTAHUS

[Iporpamma peanusyercss B €IUHCTBE Y4YeOHOM W BOCIUTATEIHLHOM
JESTEIbHOCTH LIKOJIBI 10 OCHOBHBIM HAIPABJICHUSM BOCIIUTAHUS B COOTBETCTBUH C
OIr'oC:

1. I'paxknaHCckoe BOCIIUTAHUE BKIIKOYAET:

CO3/IaHUE YCIIOBUH JIJIsI BOCIUTAHUS Y AE€TE AKTUBHOM IPaXKJaHCKOW MTO3HUIUH,
TPaXJAHCKOM OTBETCTBEHHOCTH, OCHOBAHHOMW HAa TPaAWLIHUOHHBIX KYJIbTYPHBIX,
JTyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCUICKOTO OOIIECTBA;

Pa3BUTHE KYJbTYPhl MEKHAIIMOHAIBHOTO OOIIEHNS;

dbopMupoBaHUE TPUBEPKEHHOCTH UEAM HHTEPHAIMOHATU3MA, JAPYXKOBI,
PaBEHCTBA, B3aUMOIIOMOIIM HAPOJIOB;

BOCIIUTAHUE YBAXKUTEJIBHOIO OTHOLICHUS K HAIlMOHAJIBHOMY JIOCTOUHCTBY
JOJIeH, X YyBCTBaM, PEIIUTHO3HBIM YOCKICHUSIM;

pa3sBUTHE MPABOBOM H IIOJUTUYECKOW KYJIbTYpPbl JI€TEH, PACIIUPEHUE
KOHCTPYKTHUBHOTO Y4acCTHUsSl B NPUHATHM PELICHHUM, 3aTParMBaIOIIMX MX IpaBa U
WHTEPECHI, B TOM YHCIIE B Pa3IMYHbBIX (JOpMaX CaMOOpTraHU3aIlK, CAMOYITPaBICHUS,
OOIIECTBEHHO 3HAYUMOM JIeITeIbHOCTH;

pPa3BUTHE B JIETCKOW CPEAE OTBETCTBEHHOCTH, MPUHIIMIIOB KOJUIEKTUBU3MA U
COLMAJIbHOU COJIMIAPHOCTH;

dbopMHpoBaHUE CTaOMIBHOM CHCTEMbl HPABCTBEHHBIX U  CMBICIOBBIX
YCTAHOBOK JIMYHOCTH, IO3BOJISIOIIMX IMPOTUBOCTOSATH HACOJOTHMM IKCTPEMH3MA,
HallMOHANM3Ma, KCeHO()OoOuU, KOppYNUUH, AUCKPUMHUHALMU IO COLIMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM MPU3HAKAM M JIPYTMM HETaTUBHBIM
COLIMAJIbHBIM SIBIICHUSIM;

pa3paboOTKy M pealu3alyio MpPOrpaMM BOCIUTAHUS, CIIOCOOCTBYIOIINX
IIPAaBOBOM, COLIMAJIBLHOM M KYJBTYPHOM aJanTaluu IE€TE€H, B TOM YHCIIE JETEH W3
CEMEN MUTPAHTOB.

2. Ilarpuotnyeckoe BocmuTaHue U  (OPMUPOBAHHME  POCCHICKON
WUJICHTUYHOCTH IIPEAYCMATPUBACT:



CO3JaHUE CHUCTEMBl KOMIUIEKCHOTO  METOJMYECKOr0  COIMPOBOXKICHHUS
JESATEIIbHOCTH MEAAaroroB M APYruX paOOTHUKOB, YYAaCTBYIOIIUX B BOCIHUTAHUU
[OJIPACcTAIOIIEr0 MOKOJEHUs, MO0 (OPMUPOBAHUIO POCCUHCKOM TIpa)kIaHCKON
UJEHTUYHOCTH;

(dopMupoBaHUE y JIeTell MaTpUOTHU3Ma, YyBCTBA TOPAOCTH 3a CBOO Poauny,
TOTOBHOCTH K 3alIuTe HHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccun
Ha OCHOBE Pa3BUTHUS IIPOTPaMM ITaTPUOTHYECKOTO0 BOCIIMTAHUS ACTEU, B TOM YHCIIE
BOEHHO-NIATPUOTUYECKOT0 BOCIIUTAHUS;

MOBBIIICHHE KayecTBa MPENOAaBaHUs T'YMaHUTAPHBIX Y4EOHBIX MPEAMETOB,
00EeCIeUnBAIOIIET0 OPUEHTAIIMIO OOYYAIOIIUXCS B COBPEMEHHBIX OOIIECTBEHHO-
MOJIMTUYECKHUX MPOLECCax, MPOUCXOASAIMNX B Poccun n Mupe, Takke 0OCO3HaHHYIO
BbIPAaOOTKY COOCTBEHHOW IMO3MIMM MO OTHOIIEHHWIO K HUM Ha OCHOBE 3HAHHS U
OCMBICJICHUSI UCTOPUH, TYXOBHBIX LIECHHOCTEN U JOCTHKEHUM HAILIEW CTPAHBIL;

pa3BUTHE Yy MOJIPACTAIOUIErO IIOKOJICHHS YBAXXEHUS K TaKUM CHUMBOJaM
rocynapcrBa, kak rep0O, ¢mar, rumH Poccuiickoii ®denepanuu, K UCTOPUYECKUM
CUMBOJIAM U MaMsTHUKaM OTeuecTsa;

pa3BUTHE IIOMCKOBOM W  KpAaE€BEAUECKOW  JIEATENIBHOCTH, JETCKOTO
II03HABATEJILHOTO TypHU3Ma.

3. JlyXOBHO-HPaBCTBEHHOE BOCIMTAHHUE JI€TEl HAa OCHOBE POCCHUHMCKHUX

TPaJMLIMOHHBIX LIEHHOCTEN OCYLIECTBISAETCS 32 CUET:

pa3BUTHs y J€Teld HPAaBCTBEHHBIX UYBCTB (YECTH, JOJTa, CHPABEIJIMBOCTH,
MUJIOCEPIUS U APYKETo0us );

(bopMHpOBaHUS BBIPAXKEHHON B MOBEJCHUU HPABCTBEHHOW IMO3HIIMH, B TOM
YHUCIie CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100Dpa;

pPa3BUTHS CONEPEKUBAHUS M (HOPMHUPOBAHUSA MO3UTHUBHOTO OTHOLIEHUS K
JOJAM, B TOM YHUCJE K JIHMI[AM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U
VMHBAJIJAM;

paciiupeHHsi COTPYJHMYECTBa MEXKIY TOCyAapCTBOM U  OOIIECTBOM,
OOIIECTBEHHBIMU  OpraHM3alMsIMU W  HUHCTUTYTaMd B cdepe ITyXOBHO-
HPaBCTBEHHOI'O BOCHMUTAHUS JETEH, B TOM YHUCIJIE TPAAULUOHHBIMU PEIIUTUO3HBIMU
OOIIMHAMH;

coaeicTBUS (OPMUPOBAHUIO Y JIeTEH TTO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U
IJIAHOB;

OKa3aHMsI TIOMOIIM JETSM B BbIpaOOTKE MOJIEJEH MOBEACHUS B PAa3TMUHBIX
TPYJIHBIX >XWU3HEHHBIX CHUTYyallUsIX, B TOM 4YHCJIE MPOOJIEMHBIX, CTPECCOBBIX U
KOH(DJIMKTHBIX.

4. DCTEeTUYEeCKOe BOCIIUTAHUE MPEANOJIAracT:

YBEJIIMYEHUE TOCTYITHOCTU AETCKOU JIUTEPATYphl AJIs ceMell, IpUoOIIeHNE
JeTeN K KJIIACCUYECKUM U COBPEMEHHBIM BBICOKOXYI0KECTBEHHBIM
OTEUYECTBEHHBIM U MUPOBBIM IIPOU3BEICHUSAM HCKYCCTBA U JINTEPATYpHI;

CO3JIaHHE YCIOBUU JUIsl JOCTYITHOCTH MY3€HHOM U T€AaTPAJIbHON KYJIbTYpbI
JUISL IeTEH;

pa3BUTHE MY3EHMHOW U T€ATPAJIbHOW NENArOTHKY,



MOJJICPKKY MEP MO CO3/IAHUIO K pACITPOCTPAHEHUIO MPOU3BEACHUIN HCKYCCTBA
Y KYJIbTYPBbI, IPOBEACHUIO KYJbTYPHBIX MEPONPUATHIA, HAITPABJIICHHBIX Ha
MOMYJISIPU3ALIMIO0 POCCUMCKUX KYJIBTYPHBIX, HDABCTBEHHBIX U CEMEUHBIX
LICHHOCTEH;

CO37laHHE U TOJAJIEPKKY MPOU3BOJICTBA XYHA0KECTBEHHbBIX, JTOKYMEHTAJIbHBIX,
HAyYHO-TIOMYJISIPHBIX, YYEOHBIX U aHMMAIIMOHHBIX (DUIBMOB, HANpaBICHHBIX Ha
HPaBCTBEHHOE, IPAXkIAHCKO-MIATPUOTHYECKOE U OOIIEKYJIbTYPHOE Pa3BUTUE JETEH;

MOBBIIIEHUE POJIM OMOJIMOTEK, B TOM 4YHCIe OHOIMOTEK B CHCTEME
oOpa3oBaHMs, B TPUOOIIEHUH K COKPOBHILIHHUIIE MHPOBOW U OTEUYECTBEHHOM
KYJbTYpPBI, B TOM YHUCIIE C UCIIOJIb30BAaHUEM UH(POPMALMOHHBIX TEXHOJIOTUIA;

CO3JaHUE YCJIOBUM I COXPAHEHHUS, MOAJECPKKH U PA3BUTHUS ITHHUYECKUX
KyJbTYPHBIX TPaJAHULIMI U HAPOJIHOTO TBOPUECTBA.

5. dusnyeckoe BOCHUTaHUE, (POPMUPOBAHUE KYJIBTYPhl 3I0pPOBbI U

AMOIIMOHAIIBHOTO 0JIArONoy4Yrs BKIOYAET:

(GbopMUpOBaHKE Yy MOIPACTAIOIIETO MOKOJICHHUS OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTHU B 3I0POBOM 00pa3e *KHU3HU;

dopMupoBaHHE B JETCKOM M CEMEHHOW Ccpene CUCTEMbl MOTHBAIMM K
aKTUBHOMY U 370pOBOMY 00pa3y >KM3HH, 3aHATHSIM (PU3NUYECKONH KyJIbTYpoH H
CIIOPTOM, Pa3BUTHUE KYJIBbTYPBI 3J0POBOrO MUTAHUS;

CO3JaHMe JUIsl JETEH, B TOM YMCIIE JETEW C OrPAaHUYEHHBIMU BO3MOKHOCTIMU
3JI0pPOBbsI, YCIOBUM JIJISl PETYIISIPHBIX 3aHATHI (PU3UUECKON KyJIbTYPOU U CIIOPTOM,
Pa3BUBAIOILETO OTAbIXa M O3J0POBJICHHS, B TOM YHCIIE HAa OCHOBE pa3BUTHUSA
CIIOPTUBHON MH(PACTPYKTYPHI U MOBBILIEHUS 3PPEKTUBHOCTH €€ UCIIOIb30BAHUS;

pa3BUTHE KYJbTYpbl O€30MAaCHOM >KU3HEACATENbHOCTH, NPODYUIAKTUKY
HAapKOTHUYECKOM M aJIKOTOJIbHOM 3aBUCHMOCTH, TA0AKOKYPEHUSI U APYTHX BPEIHBIX
TIPUBBIYCK;

MpeoCTaBiIeHNE OO0yJarolUMCsl 00pa30BaTENIbHBIX OpraHU3allui, a TakKkKe
JETSIM, 3aHUMAIOMIMMCS B MHBIX OpraHU3alusAX, YCJIOBUN Uid (PU3UUECKOTrO
COBEpIICHCTBOBAHUS HA OCHOBE PETYJISIPHBIX 3aHITUNA (PU3KYJIBTYpOH U CIOPTOM B
COOTBETCTBUH C MHAUBUAYAIbHBIMU CIIOCOOHOCTSIMU U CKJIOHHOCTSIMH JI€TEH;

MCIIOJIH30BAaHUE MMOTEHITMAA CIOPTUBHON IEATETLHOCTH I TPO(IIIaKTHKA
aco UIUAJIBHOTO IIOBEACHUS;
COZIEICTBUE IIPOBEIECHUIO MAaCCOBBIX 00II1eCTBEHHO -CITOPTUBHBIX
MEPOIPHUITUNA U IPUBJICUCHUE K YUACTUIO B HUX JIETEM.
6. TpynoBoe BOCIMTaHUE PEATU3YETCs MOCPEICTBOM:



BOCIIUTAHUSA y JETed YBaXEHUS K TPyAy U JIIOASM TpyAa, TPYIOBBIM
JOCTUKEHUSIM;

dbopMupoBaHUs y Je€Te yMEHUH U HaBBIKOB CaMOOOCITYKHMBaHUA,
NOTPEOHOCTH TPYIUTHCSA, J100OPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPUYECKOTO
OTHOUIIEHUS K Pa3HbIM BHUJIaM TPYAOBOM JEATEILHOCTH, BKIOYas OOyYeHUE H
BBITIOJIHEHHE JJOMAIIHUX 00sI3aHHOCTEH;

Pa3BUTHUSI HABBIKOB COBMECTHOM pabOThl, YMEHHUSI pabOTaTh CAMOCTOSITENIBHO,
MOOUIIN3YsI HEOOXOAUMBIE PECYpChl, IPABWIBLHO OIEHUBAS CMBICT U MOCIIEIACTBUS
CBOMX JICHCTBUM;

coNleicTBHS TPO(PECCHOHATTEHOMY CaMOOIIPEACIICHUIO, TIPHOOIIICHUS JeTeH K
COLIMAJIBHO 3HAYMMOM JESITENIbHOCTHU JJIsI OCMBICIIEHHOT'O BbIOOpa Ipodeccu.

7. DKOJOTMYECKOE BOCIIUTAHNE BKJIFOYACT:

pa3BUTHE y JETE M UX POJAUTENEH HKOJOTMYECKON KyJIbTYphlI, OEpEXKHOro
OTHOIIEHUS K POJTHOM 3eMJie, MPUPOIHbIM OoraTtcTBaM Poccuu u mupa;

BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOJIHBIX PECYPCOB,
YMEHHM ¥ HaBBIKOB Pa3yMHOT'0 IPUPOIONOJIB30BAHUS, HETEPIIUMOIO0 OTHOILLIEHHUS K
JNEUCTBUSAM, IPUHOCSIIMM BPEJ SKOJIOTUH.

8. LleHHOCTH HAy4YHOIO NTO3HAHUS MTOAPA3yMEBAET:

COJICHCTBHE IOBBIIIEHUIO ITPUBJIEKATEIBHOCTH HAYKH JUIS IOJPACTAOLIErO

IIOKOJICHMS], TTOJIEPKKY HAyYHO-TEXHUYECKOTO TBOPUYECTBA JECTEM;

CO3JaHHE YCIOBUU ISl MOJYYEHUsS NI€TbMHU JIOCTOBEPHOW HH(POPMALUU O
NEPENOBbIX JIOCTUKEHUSX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHON HAYyKH,
MOBBIIICHUS 3aWHTEPECOBAHHOCTH IMMOAPACTAIOIIETO TIOKOJIEHHS B HAayYHBIX
MO3HAaHUAX 00 yCTPONCTBE MHUpa U OOLIECTBA.

1.1eneBble OpUEHTHPBI Pe3yJIbTATOB BOCIIMTAHUS
IlesieBble OpUEHTHUPHI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE HAYAJIBbHOI'0
001ero odopa3oBaHus.

['pak 1aHCKO-NIATPUOTUYECKOE BOCIIUTAHUE

3Haomui U MOOAIMI CBOIO Malyl0 pPOAMHY, CBOM Kpail, MMeromui
npencrasiaeHue o Pogune — Poccun, €€ Tepputopun, pacnooKeHNH.

CoszHaronuii MpUHAIJIEAKHOCTh K CBOEMY HapoJy U K OOIIHOCTHU IpaxkaaH
Poccnn, posiBISIIOIMN yBa)KEHUE K CBOEMY U IPYTUM HApOIaM.

[loHnMaromuii CBOK CONPUYACTHOCTH K MPOILIJIOMY, HACTOSIIEMY H
OynyieMy pogHOTO Kpasi, cBoeit Ponunbt — Poccun, Poccuiickoro rocyaapcersa.

[lonumaromuii  3HaYE€HHWE TPAKIAHCKUX CHUMBOJOB (TrocyAapCTBEHHas
cuMmBoJIMKa Poccum, cBoero peruoHa), npa3gHUKOB, MECT IOYUTAHUS FE€POEB U
3aiUTHUKOB OTedecTBa, NPOSIBIAOINN K HUM YBa)KECHUE.

MMeromuii nepBoHadalIbHbIE IPEICTABICHUS O IIPABaX U OTBETCTBEHHOCTH

4eJI0BeKa B OOLIECTBE, IPAKIAHCKUX MTpaBaxX U 00A3aHHOCTSIX.
[Tpunumaromuii ydactue B JKH3HH Kjacca, o0uieo0pa3oBareabHON
OpraHu3alyH, B JOCTYITHOM IO BO3PACTy COLMAIBLHO 3HAYMMOM AEATEIIBHOCTH.



JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE

VYBaxaromuii TyXOBHO-HPaBCTBEHHYIO KYJbTYPY CBOEI CEMbBH, CBOETO HApOJa,
CEMEWHBIE LICHHOCTH C YYETOM HAlIMOHAIBHOW, PETUTMO3HON MTPUHAIIEKHOCTH.
Co3Haromui IEHHOCTh KaXKA0M YeJI0BEYECKOM KU3HU, TPU3HAIOIINN
WHJMBUAYAJIBHOCTb U JIOCTOMHCTBO KaXJ0T'0 YEJIOBEKA.

JloOposxenaTenbHblid, MPOSIBISIOIIUN CONEPEKUBAHUE, TOTOBHOCTh OKa3bIBATh
MOMOIIIb, BEIPAXKAIOLIUN HETIPUSITUE TOBECHUSI, MPUUUHSIONETO (PU3NYECKUN U
MOpPaJIBHBIN BPEA IPYTUM JIFOJSAM, YBAKAOIIUN CTAPIIUX.

YMeronmi OeHUBaTh ITOCTYIIKY € IMO3ULIMU UX COOTBETCTBUSI HPABCTBEHHBIM
HOpPMaMm, OCO3HAIOLIUN OTBETCTBEHHOCTD 3a CBOU MOCTYIIKH.

Bnaneromuii mpencTaBieHUs MM O MHOTOOOPa3HH SI3bIKOBOTO U KYJIBTYPHOTO
npocTpancTBa Poccun, nmeronuii nepBoHavYalIbHbIE HABBIKUA OOIICHUS C JIIOJIbMU
Pa3HBIX HApOJ0B, BEPOUCTIIOBEJAHUN.

Co3Harommii HpaBCTBEHHYIO M ACTETUYECKYIO EHHOCTD JINTEPATYPbI, POJTHOTO
A3bIKa, PYCCKOTO SI3bIKA, MPOABJISIONMNA HHTEPEC K YTEHUIO.

DcTeTNYeCKOe BOCIIUTAaHUE

CriocoOHBIN BOCIPUHUMATh U UYyBCTBOBATH MPEKPACHOE B OBITY, IPUPO/IE,
HCKYCCTBE, TBOPYECTBE JIOJIECH.

[IposBIIAOIIMI MHTEPEC U YBAXKEHHUE K OTEUECTBEHHOW U MUPOBOU
XYA0KECTBEHHOU KYJIBTYPE.

[IposBnsironMid CTPEMJIEHHE K CaMOBBIPOKEHHUIO B Pa3HbIX BHUIAX
XyJIOKECTBEHHOM JEATEIBHOCTH, NCKYCCTBE.

duznueckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPHI 30POBbS U YMOIIMOHATIEHOTO
Onaromnoayyus

bepexHo oTHOCSAIHIICS K (PU3NIECKOMY 3I0POBBIO, COOJTIOAIONINN OCHOBHBIC
MpaBuJia 3JI0POBOT0 U OE30MacCHOTO sl ce0sl U APYTUX Jirojiel o0pas3a KU3HH, B
TOM YHCJIe B MH(POPMAITMOHHOM cpeie.

Braaneromuii o0cHOBHBIMU HaBBIKAMU JINYHOHW M OOIIIECTBEHHOM TMTUMEHBI,
0e30macHOTro MOBEICHUS B OBITY, IPUPOJIE, OOIIECTRE.

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

Co3Haronuii ¥ NPUHUMAOIIHMKI CBOO MOJOBYIO MPHHAIIEKHOCTD,
COOTBETCTBYIOIIHE €i ICUX0(hU3UIECKHUE U TIOBEJCHYECKIE OCOOEHHOCTH C
y4ETOM BO3pacTa.



Tpynosoe Bociutanue

Co3zHaronuii IeHHOCTh TPY/la B dKU3HH YE€JIOBEKa, CEMbH, OOIIECTRA.

[IposiBasitonuii yBaxkeHUE K TPYAY, JIOJAM TpyJa, OepexHOEe OTHOIICHHE K
pe3yibTaTaMm Tpya, OTBETCTBEHHOE OTPEOJICHHE.

[IposiBasitonuit UHTEPEC K pa3HbIM MPOPECCUSIM.

VYyactByronmi B Pa3IMYHBIX BUAAXOCTYHHOTOIIO  BO3PacTy
TpY/Zia, TPYIOBOU JIEATEIIBHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE

IToHnMaromuii HEHHOCTH NPUPOBL, 3aBUCUMOCTD KU3HU JIIOJEH OT IPUPOLIBI,
BIIMSIHUE JIIOJICH HA IPUPOAY, OKPYKAIOILIYIO CpEeNy.

[IposiBastomuii 11000Bb U OEpEKHOE OTHOLIEHHE K MPUPOJIE, HENPHUITHE
NEeUCTBUM, MPUHOCAIIUX BPEA MPUPOIE, OCOOECHHO KUBBIM CYIIIECTBAM.

Bripaxkaronmii TOTOBHOCTH B CBOEH JEATEIBHOCTH MNPUAECPKUBATHCA
DKOJIOTUYECKUX HOPM.

ITenHocTH HAYYHOIO IMO3HAHUSA

Bripaxkatonuit mo3HaBaTeIbHbIE HHTEPECHI, AKTUBHOCTH, JTF0003HATEILHOCTh
U CaMOCTOSITEIbHOCTh B MO3HAHWU, UHTEPEC U YBAKECHHE K HAYYHBIM 3HAHUSM,
HayKe.

OO6nanaromuii  epBOHAYATBHBIMU  MPEJCTABICHUAMU O TMPUPOJIHBIX U
COIMAIBHBIX OOBEKTaX, MHOTO0Opa3uu OOBEKTOB M SIBJICHHUU MPUPOJIbI, CBSI3U
YKMBOW M HE)KMBOM IIPUPOJIBI, O HAYKE, HAYYHOM 3HAHHH.

Nwmeromuii nepBoHavYaIbHBIE HABBIKM HAOIIOJICHUM, CUCTEMATHU3alUd MU
OCMBICJIEHUSI OTIbITA B €CTECTBEHHOHAYYHOM U TYMAaHUTApHOM 00JIaCTSIX 3HAHUS.

IlesieBble OpHEHTHPBI PE3yJIHbTATOB BOCIIMTAHMS HA YPOBHE OCHOBHOIO
001ero oopa3oBaHus.

['paxxmanckoe BocriuTaHUE

3HaOIMA W NPUHUMAIOIIMM ~ CBOKO  POCCHUHCKYI0  TPaXJAaHCKYIO
MPUHAJIEKHOCTh (MAEHTUYHOCTH) B MOJMKYJIbTYPHOM, MHOTOHAIIMOHAIBHOM M
MHOTOKOH(ECCHOHATBHOM POCCUIICKOM 00I1IeCTBE, B MUPOBOM COOOIIECTBE.

[Tonnmarommii CONMpPUYACTHOCTh K MPOIUIOMY, HACTOSIIEMY M OyIayliemy
Hapona Poccum, ThICSYENETHENM HCTOPUM POCCUMCKOM TOCYJapCTBEHHOCTH Ha
OCHOBE  HMCTOPMYECKOTO  IIPOCBELIECHUs,  POCCUMCKOIO  HAIMOHAIBHOTO
HUCTOPUYECKOTIO CO3HAHUS.

[IposBnsrommi  yBaXeHHWE K TOCYHAapCTBEHHBIM CcuUMBojaM Poccun,
npa3gHukaM. [IposBISIONIMII TOTOBHOCTh K  BBINOJIHEHUIO OO0sS3aHHOCTEN
rpaxaanuna Poccun,



peanu3aly CBOMX TPaKIAHCKUX MpPaB U CBOOOJ MpU yBaXKCHUHM IpaB U
CBO0O/I, 3aKOHHBIX MHTEPECOB APYTUX JIOCH.

Beipaxkaronuii HenpuaThe JIF0O0W NUCKPUMUHAIIMU TPaKJaH, MPOSBICHUMA
AKCTPEMHU3Ma, TEPPOPU3MA, KOPPYIIIMH B OOIIECTBE.

[IpunuMaromuii  yyactue B JKM3HU Kjacca, 0011eo0pa3oBaTebHON
OpraHM3alld, B TOM YHCIIE  CaMOYIIPABICHUH, OPUEHTUPOBAHHBIN Ha

y4acTue B COLIMAJIbHO 3HAYMMOU AEATEIBHOCTH, B TOM YHCIIE
I'YMaHUTapHOM.

[TatproTryeckoe BOCIUTaHUE

Co3Harommii  CBOKW  HAIMOHAJIBHYI, JTHUYECKYK) NPHUHAMJIECKHOCTD,
JOOSIIINI CBOM HAPOJI, €T0 TPAIAUIINH, KYJIbTYPY.

[IposBisArOIMI yBaXE€HWE K HCTOPUYECKOMY M KYJIbTYPHOMY HACJIEIUIO
CBOEro M JApyrux Haponos Poccum, cumBonaM, IpasgHUKAM, [HaMATHUKAM,
TpaaULIUSAM HApPOJOB, IPOKUBAIOIINX B POJTHOU CTpaHe.

[IposBasiromMiA MHTEPEC K O3HAHUIO POJHOIO 3bIKa, HCTOPUU U KYJIbTYPBI
CBOErO Kpas, CBOEro HapoJa, Apyrux Hapoaos Poccun.

3HaIOWK U yBa)XKarIUi JOCTHKEHUS Hamel Poaunel — Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, OO€BbI€ MOABUTU U TPYAOBbIE JOCTHXKEHUS,
repoes U 3alUTHUKOB OTedecTBa B MPOLUIOM U COBPEMEHHOCTH.

[TprHMMarommii y4acTue B MEPOIPUATHUIX NaTPUOTUYECKOU
HaIpaBJIECHHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE

3HAIOWINN U YBaKAIOUIUN JYXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO Hapoaa,
OpPMEHTUPOBAHHBI HAa TyXOBHBbIE LIEHHOCTH W HPAaBCTBEHHBIE HOPMBI HAPOIOB
Poccuu, poccuiickoro o01iecTBa B CUTyallUssX HPAaBCTBEHHOTO BbIOOpa (C y4€TOM
HAIMOHAIBHOMN, PEIMTUO3HON MPUHAJIC)KHOCTH).

Belpakaronuii TOTOBHOCTb OLIEHMBATh CBOE IIOBEIECHHE U IOCTYIIKH,
MOBEAEHUE U MOCTYIIKU APYTUX JIFOJEW C MO3UIMKA TPAJULIHOHHBIX POCCUMCKHUX
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C YYETOM OCO3HAHUS NOCIENCTBUU
ITOCTYIIKOB.

Bripaxkaronmii HeNmpusATHE AHTUTYMAHHBIX W aCOLUAIBHBIX IOCTYIKOB,
MOBEAECHUS], IPOTUBOPEYAILUX TPAIAULIMOHHBIM B POoccum 1yXOBHO-HPAaBCTBEHHBIM
HOpMaM U LIEHHOCTSIM.

Co3Harommil COOTHOIIIEHHE CBOOOALI M OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSX HWHIUBUIYAIIBHOTO U OOILIECTBEHHOIO MPOCTPAHCTBA, 3HAUYECHUE U
LEHHOCTh MEKHAILIMOHAIBHOTO, MEXPEIUTHO3HOTO COrIacusl JIFOAEH, HApOJIOB B
Poccuu, ymeronuii o01marhes ¢ JitoAbMH pa3HbIX HAPOJOB, BEPOUCIIOBEIAHU.

[IposiBisitOIMi  yBaXKEHUE K CTapliMM, K POCCUWCKAM TpPaJULMOHHBIM
CEMEWHBIM IIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUYWHBI U KCHIIUHBI JIJIS
CO3JIaHUsI CEMBH, POKIEHUSA U BOCIIUTAHUSA JETEH.



[IposiBAsIOIIMI UHTEPEC K YTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY S3BIKY U
JUTEpaType KAaK YacTU JyXOBHOM KyJBTYpbl CBOETO HApOa, POCCHICKOTO
oO1recTna.

DCTETUYECKOE BOCIIUTAHUE

Brlpaxkaronuii NOHMMAHHWE ULEHHOCTH OTEYECTBEHHOTO M  MHPOBOIO
MCKYCCTBA, HAPOJHBIX TPAJAHUIMN U HAPOJHOTO TBOPUECTBA B HCKYCCTBE.

[IposiBisirOIIMI 3MOLIMOHATBHO-YYBCTBEHHYIO BOCIIPUMMYHUBOCTD K Pa3HbIM
BUJIAM MWCKYCCTBa, TPAaAULHsIM M TBOPYECTBY CBOEr0 M JPYTHUX HApOJOB,
ITIOHMMAHUE UX BIUSHUS Ha MIOBEACHUE JIIOJIEH.

Co3zHaronuii poJib XyA0KECTBEHHON KYJIbTYPbI KaK CPEICTBA KOMMYHUKAIUU
U CaMOBBIPAKEHHSA B COBPEMEHHOM OOLIECTBE, 3HAYEHUE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAAULIUNA B UCKYCCTBE.

OpueHTHpPOBAaHHBI HAa CaMOBBIPAXXEHHE B pPa3HbIX BHUAAX HMCKYCCTBa, B
XYyJI0’)KECTBEHHOM TBOPYECTBE.

dusuyeckoe BOCIHUTAaHUE, (POPMHUPOBAHUE KYJIbTYPbl 370pPOBbS U
HMOLIMOHAIBHOTO OJIaronoyyus

[Tonumaromuii 1EHHOCTh HU3HHU, 3/I0pOBbS M 0O€30MACHOCTH, 3HAYCHHE
JUYHBIX YCWJIMHA B COXPAaHEHUU 3JI0POBbs, 3HAIOIIUN U COOMIOJAIOUINI MpaBuia
0e30MacHOCTH, O€30MaCHOTO TIOBEICHUS, B TOM YHCJIE B MHPOPMAIIMOHHOM cpefie.

Bripaxkatonuii ycTaHOBKY Ha 3J0pOBBIM 00pa3 >KU3HH (30pOBOE MHUTAHUE,
COOJII0JIEHNE TUTMEHWYECKUX MpaBU, COATaHCUPOBAHHBIA DPEXKHUM 3aHITHH U
OTJIbIXA, PETYISIPHYIO (PU3NYECKYIO AKTUBHOCTD ).

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

YMmeromuii oco3HaBath (U3MUYECKOE U AMOLMOHAIBHOE COCTOSIHUE (CBOE U
APYTUX JIOACH), CTPEeMSILIUNCS YyNpaBisATh COOCTBEHHBIM 3MOLMOHAIBHBIM
COCTOSIHUEM.

CriocoOHBIN  aAanTUPOBATHCS K MEHSIOIIMCS COLIMAJIbHBIM,
MH(GOPMALIMOHHBIM U MIPUPOIHBIM YCIOBUSAM, CTPECCOBBIM CUTYALIHSIM.

TpynoBoe BociUTaHUE

YBaxawumu Tpy, pe3yJabTaThl CBOETO TPYAa, TPYAa IPYTUX JHOJIEH.

[IposiBasitonuii MHTEpEC K MPAKTHUYECKOMY M3yYEeHHIO Mpodeccuil u Tpyaa
Pa3JIMYHOrO poja, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHU.

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

VYyacTByronuil B pelIeHUH MPaKTUYECKUX TPYAOBBIX e, 3a71a4 (B cembe,
00111e00pa3oBaTeNbHON OpPraHU3alMi, CBOEM MECTHOCTH) TEXHOJIOTHYECKOW u
COLIMAJIbHOW HANpPAaBIEHHOCTH, CHOCOOHBI HMHHUIIMKUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIHO BBINIOJIHATH TAKOTO POJIA AEATENBHOCTD.



Bripaxkaronuii TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY UM IOCTPOECHUIO
UHIAVUBUYaIbHOM TPAeKTOPUM OOpa30BaHMSI U KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

DKOJIOTUYECKOE BOCITUTAHUE

[Tonumaromuii 3Ha4eHUe U TJI00ATBHBIN XapaKTep 9KOJOTUYECKUX MPOOJIEM,
NyTeH UX pelleHus, 3HaUeHHE SKOJOTUYECKON KyJIbTYPhI YeJI0BEeKa, OOIIECTBA.

Co3Haronuii CBOI0O OTBETCTBEHHOCTh KaK TpaKJaHWHA W TMOTpeOUTens B
YCHOBUSX B3aUMOCBSI3U NPUPOJHOM, TEXHOJIOTUYECKON U COLMAIILHOM CPEN.

Bripakaronuii akTHBHOE HENIPUATHE NEUCTBUM, TPUHOCAIIUX BPEA IPUPOE.

OpHEeHTUPOBAaHHBI Ha NMPUMEHEHNUE 3HAHWA €CTECTBEHHBIX U COLMAIBbHBIX
HayK JUIsl pelIeHHs 3a7a4 B 00JIACTHM OXpaHbl MPUPOJBI, TUIAHUPOBAHUS CBOMX
ITIOCTYNIKOB M OLIEHKH UX BO3MOKHBIX ITOCHEACTBUAN JJIS1 OKPYKAIOIIEH CPEJIbI.

YuacTtByromuin B MPaKTUYECKON NESATEIIbHOCTU 3KOJIOTUYECKOH,
IIPUPOTOOXPAHHON HAIPABICHHOCTH.

ITenHoCcTH HAYYHOIO MO3HAHUS

Bripakaroiuii mo3HaBaTeIbHbIE HHTEPECHI B PAa3HBIX NMPEAMETHBIX 00JIaCTIX
C Y4€TOM UHAMBHUIYAJIbHBIX HHTEPECOB, CIIOCOOHOCTEMN, TOCTHKEHUH.

OpHEHTUPOBAHHBIN B IE€ATEIBHOCTH HA CUCTEMY HAy4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBl M OOILIECTBA, B3aUMOCBSI3AX
YEJIOBEKA C MPUPOJIHON U COLMAIIBHOU CPEOM.

Pa3BuBarommii HaBBIKM HCIIOJIB30BAaHUSA PA3JIMYHBIX CPEIACTB IO3HAHUS,
HAaKOILJIEHUS 3HAaHUI 0 MHpE (S3bIKOBAsi, YUTATENbCKAS KYJIbTYpa, AESITEIIbHOCTD B
nHpopmaImoHHoM, HUGPOBOH cpee).

JIeMOHCTpUpYIOIIUMIA  HABBIKM  HAOMIOJCHUM,  HakoIjieHus  (aKToB,
OCMBICJIEHUS OIbITa B ECTECTBEHHOHAYYHON U TYMaHUTAPHOM 00JIacTAX MO3HAHUS,
HCCIIEIOBATENIBCKOM AEATEIbHOCTH.

IlesieBble OPUEHTHUPDBI PE3YJbTATOB BOCIIMTAHUA HA YPOBHE CPeIHEr0
00111ero 00pa3oBaHus.

['paxkmanckoe BocriuTaHUE

Oco3HaHHO BBIPKAFOIITAMN CBOIO POCCUHCKYIO TPaXJAHCKYIO
MPUHAJIEKHOCTh (MAEHTUYHOCTH) B MOJUKYJbTYPHOM, MHOTOHAIIMOHATBHOM M
MHOTOKOH(ECCHOHATBLHOM POCCHICKOM OOIIIECTBE, B MUPOBOM COOOIIIECTBE.

Co3Haromuii CBO€ eIMHCTBO ¢ HapoAoM Poccuu kKak MCTOYHUKOM BIIACTH U
CyOBEKTOM ThICSUENIETHEN POCCUIICKOM TIOCyIapCTBEHHOCTH, ¢ Poccuiickum
rocyJIapCTBOM, OTBETCTBEHHOCTh 3a €0 pa3BUTHE B HACTOSIIEM W OyayIieM Ha
OCHOBE HCTOPUYECKOTO TPOCBEIICHUS, CHOPMUPOBAHHOTO  POCCUKUCKOTO
HaIIMOHAJILHOTO UCTOPHUYECKOTO CO3HAHMUSL.

[IposBstonuii TOTOBHOCTDH K 3alluTe Ponunsl, CIIOCOOHBII
apryMEHTHUPOBAHHO OTCTAMBATh CYBEPEHHUTET M JOCTOMHCTBO Hapoaa Poccun u
Poccniickoro rocynapcrsa, COXpaHATh U 3alMIIATh HCTOPUYECKYIO IIPABLY.

OpueHTUPOBAHHBIN HA AKTUBHOE IPaKJAHCKOE yYaCTUE HA OCHOBE YBAKEHUS
3aKOHA ¥ MPABOIOPSIIKA, MPAaB U CBOOO COTPaXaaH.



OCO3HaHHO U JIEATEIBbHO BBIPAKAIOIIMI HENPHUITHE JIFOOOW TUCKPUMUHALIMH
10 COLMAJIBHBIM, HAUHWOHAIBHBIM, pPACOBBIM, PEIUTHMO3HBIM I[IPU3HAKAM,
MIPOSABIICHUI

JKCTPEMU3MA, TEppPOpHU3Ma, KOpPYIILINH, AHTUTOCYIapCTBEHHOMN
NEATEIIBHOCTH.

Obnagaronuii ONbITOM I'PaXkK1aHCKON COLMAIBHO 3HAUUMOM JIEATENBHOCTH (B
YYCHUYECKOM CaMOYIIPABJIICHUH, BOJIOHTEPCKOM JBHIKEHUH, 3KOJIOTMYECKUX,
BOEHHO-NIATPUOTUYECKUX H JIp. O0BETUHEHHSX, aKIHIX, IPOrpaMMax).

[TaTtproTryeckoe BOCIIUTaHUE

Brlpakaronuii CBOIO HAIMOHAJIBHYI, OJTHUYECKYIO NPHUHAJIEKHOCTD,
MPUBEP>KEHHOCTh K POJHOM KYJIbTYpE, JIF0OOBb K CBOEMY HApOYy.

Co3Haromuii MpUYaCTHOCTh K MHOTOHAIMOHAJIBHOMY Hapony Poccuiickon
®enepanun, Poccniickomy OTe4ecTBY, POCCUHCKYIO KYJIbTYPHYIO HAEHTUYHOCTb.

[IposBiAOIMI AEATEIPHOE LIEHHOCTHOE OTHOLIEHUE K HUCTOPUYECKOMY H
KyJIbTYPHOMY HACJIEIHI0 CBOEr0 M Jpyrux HapoaoB Poccun, Tpagunusam,
IIpa3IHHUKaM, ITaMATHUKAM HapoI0B, IPOKUBAIOIIUX B pOAHOMN cTpaHe — Poccuu.

IIposBiAOIMI yBaXEHHE K COOTEUYECTBEHHUKAM, IIPOXKUBAOIIUM 34
pyOeXoM, MOJJEPKUBAIOLIMN MX IpaBa, 3alIMTy UX WHTEPECOB B COXpPAHEHUU
POCCHUMCKOU KYJIbTYPHOU UIEHTUYHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIMTaHUE

[IposBIsIOIMI NPUBEPKEHHOCTh TPAAULIMOHHBIM JyXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM, KyJbType HaponoB Poccum ¢ yd4€roM MHPOBO33PEHYECKOTIO,
HallMOHAJIBHOTO, PEJIMTUO3HOTO CaMOOTPEIECIICHHUS.

JIeWCTBYIOIIMI U OLIEHUBAIOLINI CBOE TTOBEICHUE U MOCTYIKH, TOBEICHUE U
IOCTYNIKM JIPYTHX JIIOAEN C MO3UMLUMANA TPAIULHOHHBIX POCCHMCKHX JyXOBHO-
HPABCTBEHHBIX IIEHHOCTEW M HOPM C OCO3HAHMEM IIOCIEACTBHM IOCTYNKOB,
JEATEJIBHO BBIPAXKAIOIINKM HENPUATHE AHTUTYMAHHBIX U ACOLIMAJIBHBIX ITOCTYIIKOB,
IIOBEJICHHUs], IPOTUBOPEYALUX 3TUM LIEHHOCTSM.

[IposBiAOIMN yBaX€HWE K JKU3HM M JTOCTOMHCTBY Ka)KJIOI'O0 4YEJIOBEKa,
cB000/IE MUPOBO33PEHUECKOI0 BHIOOpA M CAaMOOMPEENICHNUs, K MPEICTaBUTENIM
Pa3IMYHBIX 3THUYECKUX TPYIII, PEJMIHA HApoAoB Poccuu, ux HAMOHAIBHOMY
JOCTOMHCTBY U PEJIUTHO3HBIM  YyBCTBaM C  y4y€TOM  COOJIOJCHHUS
KOHCTUTYILIMOHHBIX MTPaB M CBOOO] BCEX I'PaxaaH.

[Torumaromuii U AEATENBHO BBIPAXKAKOIIAN LIEHHOCTh MEKPEIUTHUO3HOTO,
MEXHAIMOHAIIBHOTO CcOIiacus JojAei, HapoaoB B Poccuu, crnocoOHbIN BecTu
JMAJIOT C JIFOJbMH PAa3HBIX HAlMOHAJIBHOCTEW, PEJIMTMO3HOW MPUHAIJICKHOCTH,
HAXOJUTh OOIIKE LENH U COTPYIHUYATH JIJISl UX TOCTHOXKCHHUS.

OpHEHTUPOBAaHHBIN HA CO3/1aHUE YCTOMYUBOU CEMbU HA OCHOBE POCCHMCKUX
TPaJULMOHHBIX CEMENHBIX IEHHOCTEH; IOHUMaHUs Opaka Kak COr3a MY>KUMHBI U
KEHILIVHBl JUIsl CO3[aHMsI CEMBH, POXKIACHUS M BOCHUTAHHUS B CEMbE JECTEH;
HETIPUATHUSA HACWIINS B CEMBE, YX0/J1a OT POJUTEIBCKON OTBETCTBEHHOCTH.



Oo6manmarommii  cHhOPMUPOBAHHBIMA ~TIPEACTABIICHUSIMH O IIEHHOCTH W
3HaYeHUH B OTEYECTBEHHON ¥ MUPOBOM KYJIBTYpPE S3BIKOB U JIUTEPATYPhl HAPOOB
Poccun, nemMoHCTpHUpYIOMNK YCTOMYMBBIA HWHTEPEC K UYTCHHIO KaK CPEICTBY
TIO3HAHMSI OTEYECTBEHHON U MUPOBOM TYXOBHOU KYJIbTYPHI.

DcTeTHYecKoe BOCITUTAaHUE

Breipakatomuii  TTOHMMaHWE IIEHHOCTH OTEUECTBEHHOTO W

MHPOBOTO UCKYCCTBA, POCCHIICKOTO " MHPOBOTO
XYJ0KECTBEHHOT'O HACJIC Y.
[IposBisrOIMiA ~ BOCIPUUMYHUBOCTBK pa3sHbIM BUJAM

HUCKYCCTBa, IOHMMAaHUE  SMOLMOHAIBHOIO  BO3JECUCTBUS
HCKYCCTBA, €r0 BIUSHUS Ha MMOBEJICHUE JIFO/IEH, YMEIOIINI KPUTUYECKH OLIEHUBATh
3TO BIIUSIHUE.

[IposBisOIMI TTOHUMAHUE XYHOKECTBEHHOW KYJIbTYpPhl KakK CpeICTBa
KOMMYHHUKAallUM M CaMOBBIPDA)KEHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHUS
HPAaBCTBEHHBIX HOPM, LICHHOCTEW, TPAIULIUIA B HCKYCCTBE.

OpHEHTHUPOBAaHHBII HAa  OCO3HAaHHOE TBOPYECKOE  CaMOBBIPAXKECHUE,
pealn3alnio TBOPUYECKUX CIHOCOOHOCTEH B pa3HBIX BHJIaX HCKYCCTBAa C y4ETOM
POCCUHCKUX TPAAULUOHHBIX JyXOBHBIX W HPAaBCTBEHHBIX IIEHHOCTEW, Ha
ACTETUYECKOE 00YCTPONCTBO COOCTBEHHOI'O OBITA.

dusnyeckoe BOCHHUTAaHUE, (POPMHUPOBAHUE KYJIBTYPbl 370pPOBbS U
AMOIMOHAJIBHOTO OJIAronoJTydus

[ToHnMaromuii 1 BBIpaXXKaOWNWKA B MPAKTUYECKOW NESITENBHOCTH LEHHOCTH
KU3HH, 3J0POBbsSI U O€30MAaCHOCTH, 3HAYECHHE JMYHBIX YCWIUA B COXPAHEHUH U
YKPEIUJIEHUH CBOETO 3[I0POBbSI U 3I0POBBS APYTUX JIIOJIEH.

CoOmroaronuii nmpaBwia JUYHOM U OOIIECTBEHHOM OE€30MacCHOCTU, B TOM
yucie 0e30MacHOro noBpeAeHus B MHGOPMAIMOHHOMN cpejie.

Breipakatonuii Ha TpakTUKE YCTAaHOBKY Ha 3J0pOBbI 00pa3 KU3HU
(3mopoBO€ MHUTaHWE, COONIOJEHHWE THUTHUEHBI, PEXKHM 3aHATUH W OTIbIXA,
(u3MYECKyI0 aKTUBHOCTH), CTpEMJICHHE K (DU3MUECKOMY COBEpUICHCTBOBAHUIO,
COOJIOIAIOMINN 1 TIPOTIaraHANPYIONUNA OE30TIaCHBIN U 3I0POBBIN 00pa3 KU3HH.

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

JIeMOHCTpUPYIOIINI HABBIKU Pe(IIEKCUU CBOEro COCTOSIHUS ((hU3NYECKOTO,
AMOIIMOHAJIBHOTO, IICUXOJIOTHYECKOT0), COCTOSIHUS APYTHUX JIIOAEH ¢ TOUKU 3pEHUS
0€30MacHOCTH, CO3HATEIBLHOTO YIPABIEHUSI CBOUM SMOIIMOHAIBHBIM COCTOSIHUEM,
Pa3BUBAIOIIMNA CHOCOOHOCTH aJanTUPOBAThCS K CTPECCOBBIM CHUTYalUsM B
OOILIEHNHU, B Pa3HbIX KOJUJIEKTHBAX, K MEHSIOIIMMCS YCIOBUSM (COILUATBHBIM,
UH()OPMAITMOHHBIM, TTPUPOTHBIM).

Tpynosoe Bocriuranue



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

[IposiBasitonuii cOCOOHOCTh K TBOPYECKOMY CO3UAATEIIBHOMY COILIMAIBHO
3HAYUMOMY TPYAY B JOCTYIHBIX [0 BO3PACTY COUUAIBHO-TPYAOBBIX POJISIX, B TOM
YuCJe MPEANPUHUMATEIBCKON JESATEIbHOCTH B YCJIOBUAX CAMO3aHATOCTH WIIU
HAaEMHOTO Tpy/a.

Y4acTByrOmMUd B COUUAIBHO 3HAYUMOM TPYIOBOU JESITEIBHOCTH Pa3HOIO
BHJIa B CEMbe, 00IIe00pa3oBaTEIbHON OpPTraHW3aIlii, CBOEH MECTHOCTH, B TOM
YHCJIE OIJIAYMBAEMOM TPY/€ B KaHUKYJSPHBIC MMEPUOIBI, C YUETOM COOJIOICHUS
3aKOHOAATENBCTBA.

Bripaxkaronuii 0CO3HaHHYI0 TOTOBHOCTh K MOJIYYEHUIO TPOPECCHOHATIEHOTO
00pa3oBaHusl, K HEMPEPHIBHOMY OOpPa30BaHUIO B TECUCHUE KU3HU KaK YCIOBHIO
yCHENmHOoN MpodecCHOHATIBEHON U O0IIIECTBEHHOM 1eITeTbHOCTH.

[Tonumaromuii cnenuduKy TPYyAOBOM ACSATENBHOCTH, PEryIUPOBAHUS
TPYJOBBIX OTHOIIICHUI, CAMOOOPa30BaHUs U MPOPECCUOHATBHON CaMOIIOATOTOBKHU
B MH(QOPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIEeCTBE, TOTOBBIA YUUTHCS U
TPYJIUTHCSA B COBPEMEHHOM OOIIECTBE.

OpHUEeHTUPOBAHHBIH HA  OCO3HAHHBIK  BBIOOp  cdepbl  TPYIOBOM,
po¢eCCHOHAIILHON JEATEIBHOCTH B POCCHMCKOM OOIIECTBE C YYETOM JTUIHBIX
YKU3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOEH CeMbH, 00IIIECTRA.

DKOJIOTUYECKOE BOCITUTAHUE

JIeMOHCTpUpYIOIIMIT B MOBEACHUH CHOPMHUPOBAHHOCTH SKOJOTMYECKON
KyJbTYpbl Ha OCHOBE TIOHMMAaHUsS BJIMSHUS COLUUAIBHO-I3KOHOMUYECKUX
MPOIIECCOB HA IPUPOTY, B TOM YHCII€ HA TJI00aTbHOM YPOBHE, OTBETCTBEHHOCTD 32
NENCTBUS B IPUPOIHOM Cpelie.

Beipaxaronmuii  A€ATEIbHOE HENPUITHE AEUCTBUM, NPUHOCIIINX BpE]
IPUPOJE.

[IpumeHsromMi 3HaHUSI €CTECTBEHHBIX M COLIMATIBHBIX HAYK JJISI Pa3yMHOTO,
OEepeKITMBOTO TIPUPOIOIIOIH30BAHUS B OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.

Nmerommii ©W  pa3BUBAIOIIMKM  ONBIT  3KOJOTMYECKH  HANPABJICHHOM,
MIPUPOJIOOXPAHHON, pecypcocOeperaroneil neaTeIbHOCTH, YYaCTBYIOIIUNA B €ro
MPUOOPETEHUU APYTUMH JIFOIbMH.

[lenHOCTH HAYYHOTO MO3HAHUS

JleaTenbHO  BBIpAXAOUIMKA  TMO3HABATEJIbHBIE HMHTEPECHl B Pa3HBIX
PEIMETHBIX 00JIACTSIX C Y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEN, JOCTUKEHUH.

OOGnagaromyii MpeCTaBICHUEM O COBPEMEHHOW HaydyHOW KapTHHE MHpa,
JNOCTHKEHUAX HAYKU U TEXHUKH, apTYMEHTUPOBAHHO BbIPAXXaIOIIWUK MOHUMAaHUE
3HAUYEHUST HAYKH B IKU3HU POCCHUUCKOro 0OIIecTBa, OO0ECneYeHUuu €ro
0€30macHOCTH, TYMAaHUTAPHOM, COIIMAIEHO- SKOHOMHYECKOM pa3BUTHH Poccun.

JIEeMOHCTPUPYIOIINI HABBIKM KPUTHUYECKOTO MBIIUICHUS, OINPEACICHUS
JOCTOBEPHOI HAYYHON MH(POPMAIIUU U KPUTUKU aHTHHAYYHBIX MPEACTABICHUI.



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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu 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 copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JIO003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NS TENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKCUU, TPU3HAHUE CBOETO MTPpaBa Ha OLUINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOECCUi, CBI3aHHBIX C (PU3UKOK;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JlacTH OKpYy’)Karolllel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICGHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UUYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

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

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, IOHATHS, TUNIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuky;

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

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOIIyH Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue J1eMicTBUA:
e BBIABIATh M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHHMSI JIS
0000IIIEHNS U CpaBHEHUS;



BBISBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B paCCMAaTPUBAEMBIX (paKTax,
JaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3UUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIL30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

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

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHHUMOCTb M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIEC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEeHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJa4yd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOIMYHO TPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATh JE€UCTBUS
o €€ MOCTIKEHUIO: paclpeneisaTh poJH, OOCYXIaThb IPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYITHUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTIXKEHUSI  (HEHOCTUKEHHUS) PEe3yibTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa W AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBICHMUS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWXKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOC(pEpHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALEHUS MEXaHHYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IJIaBaHUE PbIO, pblUyaru B
TeJe YeJIOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KWHETHYECKas |
MOTEHUUAJIbHASL JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



SHEpruM, MpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE yCJIOBHE, MOJCTABIATh (PU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEIUYHHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOoJOKEeHNE (TUIIOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, MAacChl Tea,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUJIbI TPEHUS
CKOJBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTABaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcoOHMpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE



NPEIJIOKEHHBIX TaOJIUI U TpaduUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, Kod()pPHUIMEHT TMONe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIArONINECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOJAOIPOBOAA, TUIPABIWYCCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOAUMBbIE (PU3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3alaHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiageTb MNpu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKAaHUSA, B TOM
qHclie MMyOJIMYHO JIeJaTh KpaTKue COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBAaHUM, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTAIUEN;

MPU BBIMOJTHEHUU YUYEOHBIX MPOCKTOB M HWCCIEAOBAHHWH PpaCIpeieIsaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I0JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pAaCIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KaWJUIIPHBIE SIBICHUS, UCIIApEHUE,
KOHJIEHCAMs, IUIABJIEHUE, KpHUCTAIM3alnMs (OTBEpAEBAHHE), KHUIICHUE,
Terionepesaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEeHHE),
ANEKTPU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHUA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSDKEHUWE W KanWULIPHBIE SBIEHUS B IPUPOJAE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarcoB, poJib MArHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKK) (PUINYECKUX
SIBIICHU;

OIKCHIBaTh U3yUYEHHBIE CBOICTBA TE€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyecKkue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJEeJIbHasg TEIUIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUM 3apsi/l, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEIMIECTBA, Pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), NpU OMNUCAHUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIMYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa Jyis yyacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE;
OOBSICHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YSd 3aKOHBI M
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelnieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(GU3MYECKUX METOJIOB, HCIIOJIb3ysl OMUCAHUE WCCIEIOBAHUSA, BBHIICIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOJAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IJIOIAA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsliOB, B3aUMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX [IOJE€H TIOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABHUIATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IPOBEPSIEMBIE MPEIOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEIJIOAKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/IyXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
M3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA POBOJAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHME, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, CeIysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTh H3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMUMHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI ACUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUsA (B TOM YKCIIE: CUCTEMA
OTOIUUIEHUS! JOMOB, TUTPOMETP, TapOBasi TYypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nYecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHEro CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIBHBIM U NAPAJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HM Il oOecrieueHus: 0€30MacHOCTH MpU 00palieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEUYMBON MM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3MUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu VHTEepHeT, BianeTb MNpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YKCJIe MyOJIUYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESITENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJIEAUTH 32 BBHINOJHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepHaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHWYCCKOTO JBIKCHHS, Jedopmarius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO TEila, paBHOBECHE, MEXaHUYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, JJICKTPOMArHATHBIC BOJTHBI, IITKaIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUs M TOTJIONMEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
najicHUE TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMMOJCHCTBUE
T€J, PEAKTUBHOE IBIKCHUE, KOJIEOATEIHHOE JBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPAKEHUE



3ByKa, NPSMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKeHHUE OEIOro CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUN B
OKpy’XawllleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢du3nueckue BeIUYUHBI (CpelHsSsI MU MIHOBEHHas CKOpPOCThb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CUa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
MPY>KUHBI, KHHETUYECKAasl SHEPTHsl, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBl (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLMI CYNEPHO3ULMU CHJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MAaCCOBOTO YHCEN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €0 MATEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYIHOCTH MOTYYCHHOTO 3HaYCHHs (PU3NIECKON BEITMUMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, HCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh HOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PacCpOCTPAHCHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BeIMYMHbl ((POKYCHOE paccTosiHUe
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HadaJbHONW CKOPOCTH, TMepuoaa
KoJIe0aHUN MaTeMaTU4eCKOro MAasiTHUKA OT JUJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IMOJYYEHHOM 3aBUCHUMOCTH



¢u3nyecKux BETUYMH B BUAE TaONMI] M TpadUKOB, IeiaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomed JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYI0O YCTAHOBKY U BBINOJHSATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHETapHasi MOJIeTh aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHHUS M YCKOPEHHsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAWMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie U COOUparoIeH JTUH3E;
OPUBOIUTH  TMPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH MpU oOpaIrieHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMalMK (U3HUUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEeNICHUs] JOCTOBEPHOCTH MOJYYCHHON HHQOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



UCITOJIB30BaTh MPHU BBIIOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-ITOMYJIIPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUWHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa HOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiabl. 3apsHKeHHbBIE Tea 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumMoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [OK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabubie  IIpakTudeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
®u3uka — HaykKa O pUpOE.
1 SIBnenud npu y;(ﬂbl qu/ISI:/I‘IeCKI/Ie 1 buGnuorexa [IOK
pHp ’ https://m.edsoo.ru/ff09f72a
SIBJICHUS
Mexanndeckue, TIUIOBEIC,
2 AIEKTPUUYECKHE, MATHUTHBIC 1 bubmorexa HOK
p ’ ’ https://m.edsoo.ru/ff09f72a
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 dusnyeckne BeIMYUHBI U UX | bubnuoreka [{OK
HU3MepeHue https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI IIPU TOMOIIH | | bubmuoreka [IOK
JKHIKOCTHOI'O TEPMOMETpPA U https://m.edsoo.ru/ff09f72a
JaT4YNKa TEMIIEPATYphI"
Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
5 EC?F,I;CTBeiIIfIOHa I:{LFI)IZ MyeTO,[[ 1 bubmorexa HOK
i https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeel
VYpok-uccnenosanue "[Ipoepka
P P N P bubnuotexa [JOK
6 TUNOTE3BI: JATLHOCTH MOJIETA 1 1

[Iapuka, mymeHHOro

https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, T€M OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JIOKA3bIBAIOIIUE JTUCKPETHOE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIIOACHUIO TEILJIOBOTO bubmorexa OK
https://m.edsoo.ru/ff09f72a
pacIIUpeHUs Ta30BY»
10 ArperaTHble COCTOSIHUSI BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff09f72a
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubamorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBUKECHUE
bubmmoteka IIOK
13 Cropocte. Exunitet ckopocth https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt ¥ BpeMEHU IBUKCHUS bubnworera LHOK
https://m.edsoo.ru/ff0a0ae4
HNueprus. ?aKOH WHEPLMH. BuGmorexa [IOK
15 B3anmoneicTeue Ten Kak NpuYMHa

HU3MCHCHUA CKOPOCTU ABUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa Teja 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopnas padora
17 «On I; CJII;HI/IeIl)'IJ'IOTHOCTI/I TBEPIOIO buGnuorexa LIOK
pe P https://m.edsoo.ru/ff09f72a
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencTeug tein. Cria bubnmorexa [IOK
A ' https://m.edsoo.ru/ff09f72a
ynpyrocti. 3akoH ['yka
Jlaboparopunas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS bu6nmorexa LIOK
(mehopmanuu) IPy>KUHBI OT https://m.edsoo.ru/ff09f72a
IIPUIIOKEHHOMN CUIIBDY
bubmuoreka [IOK
21 SIBnenne taroredusa. Cuia TSKECTH
https://m.edsoo.ru/ff09f72a
CBs13b MEX]ly CHIION TSKECTH U
22 Mmaccoii Teia. Bec Ttena. Pemenne bubnmorexa [IOK
’ ' https://m.edsoo.ru/ff0al778
3agad o reMe "Cuna tsoxecta"”
Cuna TSKeCTH Ha APYruX IUIaHETaX.
23 duznueckue xa alcfeyr UCTUKU bubmotexa HOK
P p https://m.edsoo.ru/ff0al502
IUIaHET
but6mmorekxa [IOK
24 N3mepenne cui. JluHamoMeT
p A p https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecoMocTh bubnnorexa [IOK

https://m.edsoo.ru/ff0al778




Crnoxxenue JABYX CHUJI, HAIIPABJICHHBIX

26 110 OJHOM TPSIMOK bubmorexa HOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemenue 3agay mo teme bubnunoreka LIOK
"PaBHoelicTBYIOIIAs CHIT" https://m.edsoo.ru/ff09f72a
TpeHue CKOJIbKEHUS U TPEHUE
28 nokos. TpeHue B IpupoJiec u buGnuorexa [IOK
g PHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CHUJIBI TPEHUS
29 CKOJIL)KCHHS OT CUJIbI JABJICHUS U bubmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITUXCS
MOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue bubnnorexa [JOK
PaBHOJACHCTBYIOIIEH CUIIbI https://m.edsoo.ru/ff09f72a
Pemenue 3anau mo temam: «Bec
31 tenay, «['papuyeckoe n3obpaxenue bubmuoreka [IOK
criy, «Cumiby, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHn4ecKoe IBUKEHUEY,
bu6nmorexa LIOK
32 «Macca, II0THOCTHY, «Bec Tenay,
https://m.edsoo.ru/ff09f72a
«I"paduyeckoe n300paKeHUE CUIT»,
«Cunb»
3 JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmoreka [IOK

YBCJINMYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6




JaBienwne raza. 3aBHCUMOCTD

bu6nmoreka [IOK

34 aBJIe a3a oT 00béMa
JIABIICHITL Ta3a OT 0DBEMA, https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya maBieHUs TBEPALIMU
35 TCJ‘II;MI/I JKUIKOCTSIMU U faSaMI/I Bubmaorexa ITOK
- KA ' https://m.edsoo.ru/ff0a25b0
3axoH ITackansg
JlaBiieHUE B KUJKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CHJIIBI buGnuorexa [IOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3anau o teme «JlaBieHue bubnuoreka [IOK
B JKMIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 CooOmaroruecs coc
HHaromHees yaet https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK
39 I'napa €CKHUI IIpecc
HAPAB/IHCCIHIH TP hitps://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiineBoit bubmuoreka [IOK
SKHUIKOCTHEIM HAacocC https://m.edsoo.ru/ff09f72a
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHUS BO3IYIIIHOH
41 O}(;OJ'IO‘IKI/I 3emin 3aB};IH(-)[I/IMOCTI) bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 W3mepenue armochepHoro bubmuorexa [IOK

nasnenust. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTBH aTMOC(HEPHOTO

bu6nmoreka [IOK

44 aBlIe 0 co a OBHE
JABIICHIL OT BLICOTRL HAZ YPOBHENM https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo teme bubnunorexa LIOK
"ATtmocdepHoe nasieHue” https://m.edsoo.ru/ff09f72a
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorexa [TOK
pyx ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGoparopHnas pabota
43 «OmnpeneneHue BhITAIKUBAIOIICH bubnnoreka [JOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaboparopHnas paboTa 1mo Teme
«HMccnenoBanue 3aBUCMMOCTH Beca
49 TeJa B BOJe OT 00bEMa bubmmorexa [IOK
A . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B KHUJIKOCTh YaCTH
Tena»
bu6nunorexa LIOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHcTpynpoBanue apeomeTpa uiu
51 KOHC o opBaHI/Ie J'IOpKI/I u ’ bubmmorexa [IOK
PyHp .. A https://m.edsoo.ru/ff09f72a
ompeseneHue e
Ipy30MOABEMHOCTH"
57 Pemenne 3agau mo Temam: bubnunorexa LIOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosznyxonnaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEH U ra30B»

bu6nmoreka [IOK
53 Me e o
RAHHACCRAA paboTa hitps://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
54 M .E
OHIHOCTD. EAMHHTIST MOTIHOCTH hitps://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPHU 1 bubnmorexa LHOK
B B P .\ p https://m.edsoo.ru/ff09f72a
MOIBEME I10 JIECTHHUIIE

56 [Ipocteie MexaHU3MBI. Phryar. bubnunoreka LIOK
PaBHOBecue cuil Ha priyare https://m.edsoo.ru/ff09f72a
KonTponbhas padota no teme
«JlaBieHue TBEPABIX TEII,

57 mjil KOCTEU U FEII)BOB» / bubmorexa HOK

A o https://m.edsoo.ru/ff09f72a
Bcepoccutiickas npoBepouHas
pabota
PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
58 TBEPABIX TEIL, JKUIKOCTEN U Ta30B» / bubnmorexa OK
PA " 8 https://m.edsoo.ru/ffO0adffe
Bcepoccuiickas npoBepouHas
pabota
Prryaru B TexHuke, ObITY U IPUPOJIE.

59 JlabopartopHnast pabota 0.5 bubmuorexa [IOK
«MccnenoBanue ycaoBHi ’ https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIuara

60 Pemrenue 3amay mo reme «Y CII0BUS bu6nunorexa LIOK

PaBHOBECCHUS pblyara»

https://m.edsoo.ru/ff0a48a6




Koaddumuent nonesnoro aecTeus

61 Mexanu3ma. Jlaboparopuas pabora | 0.5 bubnmnoreka HOK
«M3mepenue KIIJI HaknOHHON ' https://m.edsoo.ru/ff09f72a
IIJIOCKOCTH

& Pemenue 3amad mo treme "Pabora, | bubnuorexa [JOK
momHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEpIusl.

63 Kunernueckas u nmoreHiuaaibHas 1 bubmmorexa [IOK

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

64 3aKOH COXpaHEHUs MEXaHUYECKOU | bubnnoreka [JOK
DHEPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT MO TEME
"DKcnepuMEeHTalIbHOE OIpeIEIICHHE

65 U3MEHCHUS KHHETHYECKON U | | bubnuoreka [IOK
MOTEHIMAIBHON SHEPTUHU TIPU https://m.edsoo.ru/ff09f72a
CKaTBIBAaHUM TeJjia M0 HAKJIOHHOH
TJIOCKOCTH"

66 KonTponbhas pabota no teme | bubmuoreka [IOK
«PaboTta 1 MOIIHOCTb. DHEPIHUs» https://m.edsoo.ru/ff09f72a
PesepBHbIit ypok. Pabora ¢

67 TeKCTpaMH ngl')reMe "MexaHuyeckoe 1 bubmorexa HOK

" https://m.edsoo.ru/ff0a4ee6
JIBHOKEHUE
PesepBHblit ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa 1 brbmorexa [OK
' https://m.edsoo.ru/ff09f72a
MouHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[MPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTomo oJe 1 bubmorexa LIOK
U pa3Mep aTOMOB U MOJIEKYJI
pasmep Y https://m.edsoo.ru/ff0a5256
Monenn TBEpAOTO, KUIKOTO U
3 a3000pa3 opo COCTOSIHUH 1 bubmorexa LIOK
T HOT' TOSTHUN
P https://m.edsoo.ru/ff0a540e
BEILECTBA
OObsicHeHHE CBOICTB TBEPOTO,
KUAKOTO U ra3000pa3Horo
4 COCTOSIHMH BelleC . a Ha OCHOBE 1 brbmmorexa LIOK
TOSTHUM B TBa Ha OCHOB
. " https://m.edsoo.ru/ff0a5256
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannuueckue u amopdubie | bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHue U KallWJUISIPHOCTb. ] bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 TennoBoe pacIIMpeHHE U CKaTUE 1

https://m.edsoo.ru/ff0a5a26




Temneparypa. CB43b TeMIEpaTypbl

bu6nmoreka [IOK

TEMJIOEMKOCTH BellecTna"

8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS hitps:/m.cdsoo.ru/ff0a5256
YaCTHI]

9 Bryrtpennsis sueprus. CriocoObl bubmmoreka [JOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu buGnuorexa [IOK

https://m.edsoo.ru/ff0a6412
Ypoxk-koudepennus "[IpakTuueckoe

1 HCIIOJIb30BAHKE TEIJIOBBIX CBOMCTB bubnuorexa [{OK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

2 KoaudecTBo Temnorsl. Y nenbHas bubnunoreka LIOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"

Pacuer konudecTBa TETUIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS bu6nunorexa LIOK
Tejla U BBIIEIIEMOI0 UM IIPU https://m.edsoo.ru/ff0a5256
OXJIAKICHUH
JlaGoparopHas paboTa ) BuGmorexa LOK

16 "Onpenenenue yaenbHOMU

https://m.edsoo.ru/ff0a6bb0




DOHeprus TorMnBa. Y 1eabHast

bu6nmoreka [IOK

17
TEIIOTa CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaByienue u oTBEpAEBAHUE

18 KPHUCTAIIMYECKUX TeJI. Y IeabHas bubmorexa LIOK

P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIAaBICHUS
Jlaboparopnas padbora
19 "On g CJII;HI/Iep €JILHOH TEIIOTHI buGnuorexa [IOK
peAt y,%[ https://m.edsoo.ru/ff0a72fe
IIABJIECHHUS JIBIA

20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenbHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.

21 3aBUCUMOCTE TEMIIEPATYPEI bubnmorexa [IOK

patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JTABJICHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast

2 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"

23 Pemenue 3agau Ha onpenenenue bubmuorexa [IOK
BJIQKHOCTH BO311yXa https://m.edsoo.ru/ff0a5256
[TpuHnunbr pabOTHI TETIIIOBBIX

24 purareneii. [laposast TypOnHa bubmorexa HOK
A 1 1apOBa TYPOHHa. https://m.edsoo.ru/ff0a5256
JIBuratenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratess.

bu6nunorexa LIOK
25 TensoBble ABUTATEIN U 3alATA

OKpYKaroIleil cpeasbl

https://m.edsoo.ru/ff0a7c7¢c




3aKOH COXpaHEeHHMsI U IPEBPAICHUS

bu6nmoreka [IOK

26
SHEPIUH B TEIIOBBIX IIPOLIECCAX https://m.edsoo.ru/ff0a5256
[ToaroToBKa K KOHTPOJIBHOM paboTe
7 1o Teme "TemIoBbIe SABICHHUS. bubnunoreka LIOK
N3MeHeHune arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KonTtponbHast pabora o Teme
28 "TennoBsle sABiIeHUs. MI3MeHeHHe bubmmorexa LIOK
T " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUIM BELIECTBA
29 DnekTpuzanus Tei. JIBa pona bubnnoreka [JOK
DJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a5256
Ypok-uccrnenoBanue
30 "DnekTpu3anus Tea HHAYKINESH 1 bubmmorexa [TOK
p "yK https://m.edsoo.ru/ff0a5256
MIPU CONPUKOCHOBEHHUH
31 BzaumopeiicTBue 3apsskKeHHBIX TEI. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TIOJIE.
1 HanpsskeHHOCTB IEKTPUYECKOTO bubmmnoreka HOK
nosis. [IpuHnMn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu anekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsaa. CTpoeHue bubmorexa HOK
P b 1P https://m.edsoo.ru/ff0a5256
aToMa
34 [TpOBOAHMKY U TUAIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAaHEHUs DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1ad Ha npuMEHEHUE bu6muoreka [JOK

CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/ff0a90cc




DJIEKTPUUYECKUI TOK, YCIOBHUS €0

bu6nmoreka [IOK

36 .U
CYIECTBOBATILL, YICTORHIIH https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA

37 JlercTBHUS SJIEKTPHUYECKOTO TOKA bubmmorexa OK

P https://m.edsoo.ru/ff0a96h2
VYpoxk-uccinenosanue "Jleiictere
38 3JIEKTPUYECKOIO MOJIs Ha 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0a5256
MPOBOJHUKY M TUNICKTPUKU

39 DJIEKTPUUYECKHI TOK B METAJLIaX, bubmmoreka [JOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas erb 1 e€ bubmmoreka [JOK
COCTaBHBIE YaCTHU https://m.edsoo.ru/ff0a5256
Cuna toka. JlabopaTopHas pabota

41 "N3mepenue u peryaupoBaHue CUITbI 0.5 bubmmorexa [IOK

. P perymHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUECKOE HAIPSIKEHUE.

4 Bonbr™merp. JlabopaTopnas pabora 0.5 bubmuoreka [IOK
"M3MepeHue U peryJInpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 v eJIIJLHoe comn OTI/II)BJ'IeHI/Ie bubmorexa HOK
A p https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
but6mmorekxa [IOK
44 COIPOTUBIICHUS IIPOBOJHUKA OT €TI0 1

JUTMHBI, IJIOIAAN TONEPEYHOTO
cedeHus U matepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsoxeHust. 3akon Oma s bubnmnorexa HOK
p ’ A https://m.edsoo.ru/ff0aad44a
ydacTka 1enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHJIIBI
46 TOKA, UAYILETO YEPE3 PESUCTOP, OT bubnmnorexa LHOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”

47 [TocnenoBarenbHOE M MapalIeIbHOE bubnunoreka LIOK
COE€IUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0a5256
JlaGopaTtopnast padota "I[IpoBepka

48 IIpaBUJIa CJI0KEHUSI HAIIPSLKEHU I Bbu6mmoteka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHast padota "I[IpoBepka

49 IIpaBUJIa I CUJIbI TOKA IIPU bubmmnoreka HOK
rapajujieIbHOM CO€IUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa U1t pa3aIngaHoro bubmmorexa LHOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MoImHOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubmorexa LHOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHag pabora
" PATOpHI P bubmuoreka [{OK
52 Omnpenenenrie paboOThl U MOIITHOCTH

ANEKTPUYECKOr0 TOKA"

https://m.edsoo.ru/ff0ab3e0




OJeKTpUYecKue Lenu 1
HNOTPEOUTEIH INEKTPUIECKON

bu6nmoreka [IOK

53
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIC MarHUTHI, UX bubnuorexa [JOK
B3auUMOJICUCTBUE https://m.edsoo.ru/ff0a5256
55 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
MOJICH OCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe 1oje. MarHuTHOE 1oJjie
56 3eMJIM 1 ero 3HAYCHHE ISl )KU3HHU bubmmorexa [OK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIeKTPUIECKHUE 3apsibl.
57 3apsKeHHBIC TeJla U UX bubmmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUs. [locTOsTHHBIH
ANEKTPUIECKUIN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKHE 3apsiIbl.
3apsoKeHHBIE Tela U UX
. . bubnuoreka [{OK
58 B3auMoAeHcTBHA. I10CTOSTHHBII
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TlocTosTHHBIN
. " but6mmorekxa [IOK
59 JEeKTpUYeCcKui Tok" /

Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/ff0acdc6




OnbIT OpcTeaa. MaroutHoe nose

60 AJIEKTPUYECKOTO TOKa MarauTHoe bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue IIEeKTPOMArHuToOB B
61 texHuke. JJaboparopnas pabora 0.5 bubnmnoreka HOK
"U3ydyeHue nericTBUS MArHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
MOJIsl HA IPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Mcronbs3oBanue
3JICKTPOIBUTATEICH B TEXHUYECKUX
. bubnuoreka [{OK
62 YCTPOMCTBAX U HA TPAHCIIOPTE.
https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"
OmnbiThl Papajes. 3aKoH
63 3IEKTPOMArHUTHOH MHIYKIIUHU Bubmiorexa OK
P Y ' https://m.edsoo.ru/ff0a5256
IIpaBuno Jlenna
Onekrporerepatop. CriocoObl
MOJIYYEHUS IIEKTPUUECKON
64 SHEPTUH. DIEKTPOCTAHIINU Ha bubnmorexa [IOK
prui. p https://m.edsoo.ru/ff0a5256
BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOU paboTe
65 1o TeMe "DJIeKTpUUYeCcKue u bubmorexa [OK
P " https://m.edsoo.ru/ff0a5256
MarHUTHBIC SIBJICHUS
KonTponbhas pabota no teme
" bubnuotexa [JOK
66 DNEeKTpUYECKUE U MarHUTHBIE

siBiIeHus"”

https://m.edsoo.ru/ff0acb14




PesepHbIii ypok. Pabota ¢
67 TexcTaMmu 110 TeMme "TennoBrlie
sBieHus"”

PesepHbIii ypok. Pabota ¢
68 TEKCTaMH I10 TeMe "MarauTHrle
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0acc5e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5256




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoabnsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

| MexaHu4eckoe JBHXCHUE. | bubmuoreka [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 BkeHHe. CpeHsss U MTHOBCHHAS 1 bubmorexa HOK
A - ~PeA https://m.edsoo.ru/ff0ad474
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 ABHOYCKOPEHHOTO JIB>KEHHS 1 bubmmorexa [TOK
p yexop A ' https://m.edsoo.ru/ff0ad474
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "OnpeneneHne ycKOpeHus Tela Ipu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JABUXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe magenne teir. OIbIT ! bu6mmoreka [IOK

lamunes

https://m.edsoo.ru/ff0ad474




PaBHOMCpHOC JABUKECHUC I10

bu6mmoreka [IOK

? zgizzle{:zgfﬁ?&f{i;?{i:;i?())ﬁm https://m.edsoo.ru/ff0ae176
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE bubmorexa HOK
https://m.edsoo.ru/ff0ad474
1 IlepBsiii 3akoH HeroTOHA. BekTop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnnorexa [HOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust CUit https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [JOK
3aKOHOB HproToHa https://m.edsoo.ru/ff0aebbc
15 Cwusa ynpyroctu. Sacon I'yca e eon e
16 Pemenue 3agau no reme «Cuna bu6mmoreka [IOK
YIPYTOCTHY https://m.edsoo.ru/ff0ad474
JlaGopaTtopHast pabota
17 «OmnpeneneHne KECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
bubnuotexa [JOK
18 Cia Tperis https://m.edsogru/fanﬂ%
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/Ie I:coaq)(pHuHeHTa bubmmorexa LIOK

TPEHHS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be




Penrenue 3amau mo teMe "3aKOHEI

bu6mmoreka [IOK

21 Hprorona. Cuna octu. Cuna
" yrpyr https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO BuG 1OK
nonnoTexa
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
NaJeHus
Ypok-koudpepenuus "/[Bmxenue ten
bubmmoreka [JOK
23 BOKPYT IPaBUTALlMOHHOTO LIEHTPa 1
https://m.edsoo.ru/ff0ad474
(Conueunas cuctema). ['amaktuku"
Pemenue 3amau o reme "Cuna Eub OK
nonIMoTexa
24 TSDKECTH Y 3aKOH BCEMUPHOIO 1
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOM TOUKH.
AOComoTHO TBEPAOE TEIO. Bu6 10K
N nonroTeKa
26 PaBHOBecue TBEpAOrO TENIA C
. o https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmeHT cuisl. LeHTp TsKECTH
PaBHOBECHE MaTepUaIbHON TOUKH.
AGComoTHO TBEPAOE TEIO. Bu6 10K
N nonroTexa
27 PaBHOBecue TBEpAOrO TENIA C
O v —— https://m.edsoo.ru/ff0ad474
MowmeHnT cuisl. LleHTp TsKecTH
73 Pemenue 3agau no reme "MomeHT bu6mmorexa [IOK

cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/ff0b02b4




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

29 10 TEME ”l\flexaHquCKoe JIBIDKECHHE. hitps://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbhas pabota no teme
30 "MexaHn4YeCcKoe IBUKECHUE. Bubmorexa ITOK
. https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynec Tena. UMImynbsc CUIbL.

31 3aKOH COXpaHEHMsI UMITYJIbCA. bubnnorexa [JOK
Yipyroe u HEyIpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICCTBUE

1 Pemenue 3agaq mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMITysbca" https://m.edsoo.ru/ff0b096¢

13 Ypok-koH(pepenus "PeakTuBHOE bubnnoreka [JOK
JBUKEHHE B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK

34 Mexannueckas paboTa U MOIIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGota cuIBI TSDKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH U CHUJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota

36 «Omnpenenenue padbOThI CUIBI TPEHUS bubnnorexka [JOK
IIpY paBHOMEPHOM JIBIIKECHUH TeNa https://m.edsoo.ru/ff0ad474
110 TOPU30HTAIBHON MTOBEPXHOCTU»

37 CBs13b DHEPTUU U PaOOTHI. bubnuorexa [JOK
[ToreHmanpHas SHEPrust https://m.edsoo.ru/ff0ad474

18 Kunernaeckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B bubnuotexa [JOK

MCXAaHUKE

https://m.edsoo.ru/ff0ad474




40 JlaGopaTtopHnas padora «M3yueHue bubnunoreka [HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe

A1 KonebarenbHoe IBMIKEHUE U €TO bubmuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KoieOaHus.

42 BLII}{]X YKICHHBIC KOJICOaHUs bubmorexa HOK

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

43 MaremaTtuueckuid U Ipy>KUHHBIN bubnnoreka [JOK
MasiTHUKU https://m.edsoo.ru/ff0ad474
VYpok-uccienoBanue «3aBUCUMOCTh

. bubnuorexa [JOK
44 nepuo/ia KojeOaHui OT KECTKOCTH
https://m.edsoo.ru/ffOb197a
MPYKUHBI U MacChl TPy3a»

45 [IpeBpaienue sanepruu npu bubnnorexa [JOK
MEXaHUYECKUX KOJICOaHMSIX https://m.edsoo.ru/ff0ad474
JlaGopaTtopHnast pabota

46 «Om I:: GHI;HI/ICI:‘){aCTOTH U TIieproJia bubmmorexa [TOK

Pt . pros https://m.edsoo.ru/ffOblaec
KOJIeOaHU M MPYKUHHOTO MasiTHUKA
JlaGopatopHas pabora «IIpoBepka

47 HE3aBHCHUMOCTH MEePHOJIa KOIeOaHUi bubnmnoreka [JOK
Irpy3a, HOABELUIEHHOI'0 K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»

Mexanuyeckue BoiaHbI. CBOMCTBA
48 MexaHudeckux BoJiH. [IpoonbHbIe U bubmorexa HOK
- PO https://m.edsoo.ru/ff0b2 1fe
MOTIEPEYHBIE BOJIHBI
Vpok-koHpepeHus "MexaHuueckue
P (I)" P bubmuorexa [JOK
49 BOJIHBI B TBEPJIOM TeEJIE.

CeticMuyeckue BOJIHEI"

https://m.edsoo.ru/ff0ad474




3Byk. PacnipocTpanenue u

bu6mmoreka [IOK

50
OTpa)XCHUE 3ByKa https://m.edsoo.ru/ff0ad474
Ypok-uccinenosanue "HabmroneHue
51 3aBUCUMOCTH BBICOTHI 3ByKa OT bubmmorexa LIOK
‘ e https://m.edsoo.ru/ff0ad474
YacTOThI
57 I'pomMKOCTB 3ByKa M BBICOTA TOHA. bubmumoreka [IOK
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/ff0ad474
53 Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
UHQPA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
54 1o TemMe "3aKOHbI COXpaHEHUSI.
https://m.edsoo.ru/ff0b25f0
Mexannueckue KoneOaHusi U BOJHBI"
KonTtponpsHast pabora o Teme
55 "3aKOHBI COXpaHEHUs bubmmorexa LOK
P ) https://m.edsoo.ru/ff0ad474
Mexanunueckue KoneOaHusi ¥ BOJTHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnunoreka [JOK
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoICTBA 2JIEKTPOMArHUTHBIX BOJTH bubmmorexa [TOK
p https://m.edsoo.ru/ff0ad474
VYpok-koHpepenmus "llxana
53 AJIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI CBsA3U"
Ypok-uccnenosanue "Mzydenne
P . v bubnmoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C

MTOMOIIIbI0 MOOMITEHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢




Pemenue 3amau Ha onpeaencHue

bu6mmoreka [IOK

60 YaCTOTEI U JUIMHBI
FUTHHEL htps://m.edsoo.ru/ff0ad474
AJIEKTPOMATHUTHOW BOJIHBI
DJIeKTpoMarHuTHas IpUpoia CBETa.
61 CKopocTh cBeTa. BomHOBEIE bubnmnorera [IOK
P ' https://m.edso0o.ru/ff0b31d0
CBOICTBA CBETa
Hcrounuku ceera. [Ipsmonunennoe
62 acCIIPOCTPaHEHHE CBETA. 3aTMEHUS bubmorexa LIOK
pacupoctp ' https:/m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
63 Pemenne 3ama4 Ha npuMeHeHHE bubnmorexa LHOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeTa. Vcronb30BaHKEe MOTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
OITUYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMIIEHHUS CBETOBOTO JIy4a OT bubnmnorexa [IOK
p '}',q https://m.edsoo.ru/ff0ad474
yria majgeHus Ha rpaHuiie "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"M cnonp30BaHuE IOITHOTO
bubmuorexa [JOK
67 BHYTPEHHETO OTPaKECHUS:

CBETOBO/IBI, OITHKOBOJOKOHHAS
CBS3b"

https://m.edsoo.ru/ff0ad474




bu6mmoreka [IOK

68 JIunzel. OnTruyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300pakeHUH B TNH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenne HOKYCHOTO bubnmoreka [JOK
pacCTOSIHUSA U ONITHYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparoriei TuH3bI"

71 Ypok-koH(pepenmus "OnTudeckue bubnnoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 kak onrtuyeckas cucreMa. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koupepenmus "ledexTo bubmmoreka [JOK
3penus. Kak coxpanuts 3peHue" https://m.edsoo.ru/ff0ad474
Paznosxenue Genoro ceeta B CEKTP.

74 OmeiTel HetoToHA. CliokeHne bubmuorexa [JOK
CIIEKTpalbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
Pa3JI0KEHUIO OEJIOTro CBETA B CIIEKTP

bu6mmoreka [JOK
75 Y BOCIIPHUSITHIO IIBETA MPEIMETOB TIPH
https://m.edsoo.ru/ff0cOe2a
WX HAOJIIOICHUH Yepe3 IBETOBbIE
¢unbTpel"
VYpok-npaktukyM "BonHOBbIE
P . P ™ bubnmoreka [JOK

76 CBOICTBa cBeTa: AucCIepcus,

" https://m.edsoo.ru/ff0ad474
uHTepdepeHus u Tudpaxus

77 OmnsiTel Pesepdopaa v mranerapHas bubnmoreka [JOK

MOZACIb aToOMa

https://m.edsoo.ru/ffOc12a8




[Tocrynatel bopa. Monenb atoma

bu6mmoreka [IOK

78
bopa https://m.edsoo.ru/ff0ad474
Hcnyckanue v morjomnieH1ue cBeTa
79 atoMoM. KBaHTEI. JInHeHyaTwIe bubmorexa LIOK
' ’ https://m.edsoo.ru/ffOc144c
CIIEKTPBI
20 Ypok-npaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubnmorexa LHOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOTO sipa. bubnnoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
23 PanroakTrBHBIE TPEBpAILICHUS. bubnnoreka [JOK
N30To1m! https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: bu6mmoreka [IOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ff0c1b4a
bu6mmoreka [IOK
85 Ilepnon monypacmana
PHOA TToTypactal https://m.edsoo.ru/ff0ad474
Ypok-koH(pepeHus
86 "Ppa I/IoaKT%IBI;IHe HA3JIyYECHUS B bubmorexa LHOK
a ¥ " https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 ccilx paHeHESI 3aus[ 0BOTO U bubmorexa LOK
p Al https://m.edsoo.ru/ffOc1c58
MacCOBOT'0 YHCET
28 DHeprus CBSI3U aTOMHBIX SIED. bubnmoreka [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SnepHeie bu6mmorexa [IOK

peakuun"

https://m.edsoo.ru/ff0ad474




Peakiuu cuHTEe3a U AeNCHUS SAEp.

bu6mmoreka [IOK

90 n
Ucrounuku sueprun CosHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koubepenius "AnepHas

91 sHepreTuka. JleicTBus bubnmoreka [JOK
PaIMOaKTUBHBIX U3JIY4YEHUM Ha https://m.edsoo.ru/ff0ad474
JKUBBIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DJIEeKTPOMarHuTHOE IOJI€. bubnuorexa [JOK

92
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIEHUS"
KonTpomipHas padboTa mo Teme

93 "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0ad474
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobIeHNE.

94 JlaboparopHblie pabOTHI 110 KypC bubnmorexa LIOK
" p pu P " ypey https://m.edsoo.ru/ff0c245a

B3aumopeiictBue Ten

[ToBTOpenue, 0606meHue. Pemenue

95 ACYETHBIX U KaUYeCTBEHHBIX 3a7a4 bubmmorexa LOK
p " " https://m.edsoo.ru/ff0c2572
1o TeMe '"'TeroBbIe MPouecChl
[ToBTOpenue, 06o6meHue. Pemenue

96 pacueTHBIX M Ka4€CTBEHHBIX 3aJa4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTropenue, 06001eHue. Perenne

bubmuorexa [JOK
97 pacyeTHBIX U KaYeCTBEHHBIX 3a7a4

no teme "KIIJI anekTpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30




[ToBTOpEeHME, 000OIICHHE.

bu6mmoreka [IOK
78 Jlaopatopubie paboTet 1o kypey ! ! https://m.edsoo.ru/ff0c2c52
'CBeTOBEIE SIBICHUA"
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUS B MEXAHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 tekctamu 110 teme "Konebanus u 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menue. Padora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢
102 TexcTamu 110 Teme "KBantoBsas u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0ad474
saepHas pu3uKa
OBHIEE KOJIMYECTBO YACOB I1O 102 7

I[TPOTPAMME







ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb 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 GU3NYecKue SBJICHUS B IPUPOE,
IIPH 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKN) (PUINUECKUX SIBICHUIN

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCJINYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBIICHUS U TIPOIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIIECCHI U CBOWMCTBA TEIl, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHMEe W3 | — 2 JOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacyéTHele 3a1a4u B 1 — 2 nelcTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3bIBaOIIUE (U3UYECKUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS  3aJladyd  3aluChlBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHUTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTh  IIOJIYyYEHHOM

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIEIOBAaHHUS BBIICIATH
MpoBepsieMoe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOJAUTh OIIMOKU B

XO0J¢e OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOAUTH OMBITHI MO HAOMIOACHUIO (PUINYECKUX SBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (YOPMYIHPOBATH BHIBOABI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh MMOKa3aHHUs MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBaHMM Y4eOHOIO HCCIeIOBaHUs, cOOMpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IIaHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs] (U3NUYECKUX BEIUYHH, CIELys
MPEIIOKEHHON MHCTPYKLIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOmolaTh TIpaBWiIa TEXHUKKA Oe30macHOCTH mTpu  paboTe ¢

n1a00opaTOpPHBIM 000pyIOBaHHEM

1.14

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

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3Yyd 3HAaHUA O CBOMCTBaX q)I/I?)I/I‘ICCKI/IX SIBIICHHH U

HeoOxoIuMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOANTH TpUMEpPHl (HAXOIUTh HWH(POPMAIMIO O MPHUMEPAX)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKpYKAIOIIEH cpejie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTEpHUaNIbl, pecypchl ceth MHTepHeTr, Biaxerhb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMALIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE 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 HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIN IMOHATUWHBIN ammapar Kypca

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

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O00s3aHHOCTH B TPYINIle B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GU3NYECKue SABICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU ONHCAHUU IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4eckux maroB ¢ MOMOIIbK 1 — 2 M3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 EWCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(hopMyIbl, HEOOXOIUMBIE ISl €€ pelIeHus, IPOBOAUTh PACUETHl U
CpaBHMBATh IIOJIyUY€HHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIb3YysA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUE, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUSA, ACTIATh BHIBO/IbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

BBIIIOJHATL IPSIMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHU ¢ ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI 1O PE3YyJibTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUs  (DU3NYECKUX  BEITUYHUH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

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

71a00paTOpPHBIM 000PYI0BAHUEM

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

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM MU CXEMaTUYHBIM PUCYHKaM, COCTABJISATh CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJNB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHCHHS 3I0pPOBbS M COOJIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3HUYECKOTO CONCPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

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

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOrO COAEp KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHOMN

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUs, B TOM YUCJE MYOJIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITEIbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM MOHSATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IaTh BBICTYIUIEHHUE ITPE3EHTALNEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemath KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCII0JI30BaTh N3YUCHHBIC ITIOHATHUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

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

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaIoIllleM MHpE, B TOM 4Yucie pU3NYECKUe SIBJICHUS B IPUPO/IE,




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUUECKYIO 3a7auy B Y4eOHYI0, BBIICIATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUHN

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMUYMHAMU, CTPOUTDH IpaUKN U3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JOrMYeCKHX IIAroB € MOMOIIBI0 2 — 3 U3yYeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa HUJIM 3aKOHOMEPHOCTU

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUIME WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PeUIeHUs, TPOBOJAUTh PAcUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYY€HHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MpOOJEMBbI, KOTOPblE MOXKHO PELIUTh IMpPU TOMOIIH
(U3HUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, OPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpesieNisAs cpelHee 3HAueHUEe H3MepsieMOol BeTHuuHbl ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY H BBINOJHATH HU3MEPEHHUs, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YY4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DPU3MUYECKHX MOJeNneit:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-IPAKTUUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (pU3MYEeCKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl oOecriedyeHus: Oe30MacHOCTH  IpH

oOpamieHuu ¢ TmnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3J0pPOBbIA U CO6HH1H€HHH HOPM OKOJOIHYE€CKOro

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENIBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO CONIEp:KaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypchl cetu MHTepHeT; BianeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiep KaHus, MyOIMYHO TIPEJCTABIATh PE3YIbTAaThl IPOSKTHON WIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJNb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapar HM3y4aeMoro
pa3aena GU3MKA U COMPOBOXKIATh BBICTYIJICHHE Ipe3eHTaLuel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJ1eMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAaHWYECKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuuHBL. M3MmepeHue (uU3HUECKHUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

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

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEel

[TpakTryeckue paboOTHI:

###Par#HH#113mepenne paccTOSTHUIM.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#H#Par###0OnpeneneHne pa3MepoB MaJIbIX TEIl.
###Par###lI3mepenne TemriepaTypbl TpPH  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###CTpoeHe BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ] pmkenne  vactun,  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BpoynoBckoe nBmxenue, auddysus

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




#H##Par### ArperaTHole COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAUTMYECKHUX)  Tell.  B3auMoCBs3b  MEXIYy
CBOMCTBAaMM  BEILECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
#H##Par###0O1enka 1uaMeTpa aroMma METOJIOM PSOB (C
ucronb3oBanueM (pororpadmii).
2.6 #H#HPar###O0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHHE
##H#Par####Ckopocts.  CpenHsss  CKOpOCTb  IIPH
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmopelicteue
33 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ###Par####notHocTs BemecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BellecTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJIECHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#HH#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
1.9 #H##Part###(CnoxxeHue CWi, HanpaBJICHHBIX IO OJHOMU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHnre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIs W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHOM TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPHUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTH CHJIBI TPEHHSI CKOJILKEHUS OT Beca Tela U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoaec: NpuMEphbl AIBUXKXCHUA C
Pa3IMYHbIMU CKOPOCTAMU B JKHBOM U HEXKMBOU nmpupoae,

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

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU
YBEJIMUYEHUS AaBIICHUS
JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Ta3za OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCIaMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rnapaaokxc. Coobmatommuecs

cocynsl. ['uapaBinueckie MeXaHU3MbI

Atmochepa 3emsun u  aTMocepHOe J1aBIECHHE.
[TpyymrHBI CyIIECTBOBAHUS BO3AYIIHOM 0OOJIOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

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

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue paboTHI:

HccrnenoBannue 3aBHCHUMOCTH Beca Te€la B BOJE OT
00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeNo, NOTrpyXKEHHOE B KUIKOCTh. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAOIICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMaA
MOrPYKEHHOM B JKMIKOCTh YAaCTH Te€Ja U OT MUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAHUE JIOJAKM W  OIpeaesneHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(hepHOTO JIaBJIEHMs] Ha JKUBOW OpraHu3M,

IUIaBaHUE PbIO

4.11

TexHU4YecKne yCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, TOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanudeckas MOIIHOCTD

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' 1ockocTh. [IpaBusio paBHOBecHs pblyara

54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3onoToe  mpaBUiIO»  MexaHMkH. KoaduuueHt

5.5 IIOJIE3HOTO NEUCTBUA MEXAaHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 IToTeHuManbHas SHEPTUHU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [TonHas MexaHuyecKkas 3HEprus. 3aKOH U3MEHEHMs U

COXpaHEeHMsI MEXaHMYECKON YHEPTHH




59

5.10

[TpakTueckue paboThI:

###Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
pPaBHOMEPHOM JIBIJKEHHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. MccnenoBaHue YyCiIOBUN paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JIeMeHTAa

TexHuueckue yCTpOﬁCTBaZ pbryar, HO,HBH)I(HLIﬁ n
HGHOI[BH)KHI;Iﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, ITPOCTHIC

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

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

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCI1a

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

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTtpenHss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTOBBIX TTPOIIeccax
[TpakTudeckue paboThI:
H#H#H#Par###OnbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHIT
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
###H#Par#H##0NbITBl 110 BBIPAILIMBAHUIO  KPHUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

H#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHusl ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
###Par###Onpenenenue qaBneHus Bo3ayxa B OaJuioHe

HIIPULIA.




#H#H#Par###OnbIThl, JEMOHCTPUPYIONIUE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma W HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JUTMHBI ~ CTOJNIOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThI
BHEIIIHUX CHJL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBI.
###Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUIUHAPOM.

#H#Par###Onpenenenue  yaeiabHONM — TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
##H#Parf##0npenenceHue OTHOCUTEIBHONW BIIAXKHOCTH
BO3/1yXa.

#H#H#Par###OnpeneneHue yAEeTbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: INOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTaJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPbl, NPUMEPHI
MCII0JIb30BaHUsI KPUCTAJIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJie. Hanpspoxkéanoctsb

7.3 anekTpuueckoro nons. [lpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apan. Ctpoenue aroma. IIpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

6 DNEeKTpUYeCcKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

' ANEKTPUYECKOr0 TOKa. MICTOUHHMKHM MOCTOSHHOTO TOKA
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,

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

- OnekTtpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
=9 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu

_ [TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE

' MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

113 DNEeKTpUYECKHe MU U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmojelicTBre MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

' 3HAYCHHE JIJIs1 KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IG QJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENICN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCcIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYeHUs
DIIEKTPUYECKOM  DHEPrHH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIruun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W mpoBepka padOTHl AIIEKTPUUECKOW IIETH
MTOCTOSTHHOTO TOKa.

W3mepeHue u perylIupoBaHHUe CUIIBI TOKA.

W3mepeHue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HAPSDKEHUS Ha PEe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHMOCTh
AIIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEIHOT0 CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaIeIbHOM
CoeMHEeHUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 Ppe3UucTop.
OmpeneneHre MOITHOCTH — JJCKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, WAYILETO Yepe3 JTaMITOUKY, OT

HanpspkeHusa Ha Held. Onpenenenue KIIJI narpeBarens.




Uccnenosanune MarHUTHOTO B3aUMO/ICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU 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 HamNpaBJIeHUs TokKa B Karymke. M3ydenue
JEUCTBUSI MAarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCIICIOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKHE

SABJICHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE MoJIe 3eMin, Apei( MOI0COoB,
POJIb MATHUTHOTO TOJIS JUTsl dKU3HU Ha 3eMJIe, IOJISIpHOE
CUSIHUE
TexHU4eCKHue yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUECKOM SHEpruuy,
S AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeNbHbIC
. AIIEKTPOIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MPEeIOXPAaHUTENH, AIEKTPOMATHUT, SJIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 31€MEHTHI COAEePHKAHUS
paszzneina AJIEMEHTa
8 MEXAHUWUYECKUE ABJIEHUA




MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'ILHaﬂ TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#H#HepaBHoMepHOE MIPSMOJIMHEMHOE
8.4 nBwxeHue. CpeiHss ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
o VYcekopeHune.  PaBHOYCKOpEHHOE  NPSMOJIMHENHOE
' JIBIDKEHUE
8.6 ###Par#H#(CBoOoaHOe nanenue. OnbiTel [Nanunes
###Par#H#PaBHOMepHOE JBM)KEHHE IO OKPYXHOCTH.
8.7 [Tepuon u yactora obpamienus. JluneiiHas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertwnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI CynIeprno3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Parf##(Cuia TpeHUs: CUIa TPEHUS CKOJIbXKEHUS,
' CUJIa TPEHMUS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H##Cuna  TSOKECTU U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
a15 JBuxenne mimaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
216 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#Ht#PaBHOBecHe TBEPIOTO TeJa € 3aKpeIrIEHHON
' OCblo BpaleHus. MomeHT cunsl. LlenTp Tsoxectn
8.18 Nmnynsc tena. M3menenue ummyibsca. IMIyasc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HPar###PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cunm TspKectH, ympyroctd, TpeHus. CBs3b
SHEPTUuu 1 paboThl
[TorennuanbHass »HEpPrus Tela, MOAHATOTO HAJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUU
###Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OnpeneneHne CpeaHeil CKOPOCTH CKOJIBbKEHUs Opycka
WIK JABWKEHHUS IIApHKa [0 HAKIOHHOW IJIOCKOCTH.
Onpenenenne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanrne 3aBUCUMOCTH IIyTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOpOCTH.

[TpoBepka TUIOTE3bI: €CIU TNPU PABHOYCKOPEHHOM
JBWKEHUHU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOLIHE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TpPEeHUS
CKOJIbXKEHUS OT CHJIBI HOPMAJIBHOTO  JIABIICHHS.
Onpenenennie KodpUIUEHTA TPEHUS CKOJIbXKEHUS.
Omnpenenenne KECTKOCTH MpYyKuHBL. OrnpeneneHue
paboOThl CHIIBI TPEHUs MPU PABHOMEPHOM JIBHKEHUHU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CWJIBI YIOPYTOCTH HpU MOABEME Tpy3a C
UCTIOIF30BAaHUEM  HEMOJBI)KHOTO W TIOABIIKHOTO

OJIOKOB

8.28

duznueckue SBIEHUS B IPUPOJIE: MPUITUBHI U OTJIUBBHI,
JIBWKeHre TiaHeT COJIHEYHOW CHUCTEMbI, PEaKTHBHOE

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeThI

9

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe JIIBUKECHUE. OcHOBHEIE
XapaKTePUCTHKU  KOJEOaHWi: Tepuoja, YacToTa,

aMIIINTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasTHUKH.
[IpeBparienrie  SHEprUM  HpPU  KOJIEOATEIHLHOM

JABMXKCHUU

9.3

94

9.5

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeXaHHYECKUX
BoJiH. [lpomonbHble W momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue paboTHI:

Ormpeznenenre 4YacTOThl W TMepUoja  KoJeOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacTOThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

UccnenoBanue 3aBUCUMOCTH TepHOJa KOJIEOAHUM
MOJABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasiTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoneOaHuit rpy3a,
MO/BEIIEHHOTO K HUTH, OT MAacChl rpy3a U *KECTKOCTH
NpYy>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpPOAC: BOCIIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpONCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DNEeKTPOMAarHUTHOE 10J1€. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpocTb CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUIBHOTO TesieoHa
dusnueckue sBIEHUS B MpUpPOJE: OHOIOTHYECKOe
10.5 JNecTBUE  BHIUMOTO,  yIbTPaQHUOJETOBOTO |
PEHTI'€HOBCKOI'0 U3ITy4eHUN
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monens cBera. MIcTouHMKM cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
113 Otpaxxenne cBera. [lnmockoe  3epkano. 3akoH
' OTpaXeHMsI CBETa
114 IIpenomnienne cBeTa. 3aKOH IIPEJOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B 1uH3e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
1 ' TeJecKona
117 I'maz kak onTudeckass cucrema. bim3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnosxxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
' CrnoxeHue CeKTpajabHBIX IBETOB. Jlucnepcus cBeTa
[TpakTiueckue paboThI:
#H##Par###ccienoBanue 3aBUCUMOCTU yria
11.9 OTpakXEHUs CBETOBOIO JIy4a OT yIJla IaJCHUs.
#H##HPar###113yueHne XapakTepUCTHK HU300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.
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##HPar###ccnenoBanue 3aBUCUMOCTH yriia
NpPEJOMIICHUSI CBETOBOTO JIydya OT yIja MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paKeHUH C TOMOIIBIO
coOuparonien JTMH3bI.

###Par#Ht#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIbI COOMparOILEel TUH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

H##H##Par#H###OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpY UX HAOIIOJACHUU Yepe3 LIBETOBbIE (DUITBTPHI

duznyeckue sABJICHUS B npupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBICHHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OmnbiTel Pesepdopna u minanerapHas Mojienb aToma.
' Mogens aroma bopa
122 Hcnyckanve W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmognens
' aToMHOrO siapa. M30Tomnsl
125 PannoaktuBHble npeBpaiienusd. [lepuoa monypacnaga
' ATOMHBIX €D
196 SnepHble peakuun. 3aKOHBI COXPAHEHHMS 3apsA0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
18 Peakuyu cuHTe3a u geneHus sanep. McrouyHukum
' sHeprun CosHIA U 3BE3]
129 SnepHas osHepretuka. [lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha )KUBbIE OPraHU3MBbI




12.10

12.11

12.12

[TpakTiueckue paboThI:

HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
U3ITyYEHUS.

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

W3mepenue paanoakTuBHOTO (hoHa

@usznueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
pPaIMOaKTUBHOE H3IIyYEHHE NPHPOIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN Ha OpPraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

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




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBS3U U IIO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUUN
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHE pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE WX JUISl pellIeHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUECKUE 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
coOJTI0IeHUSI TIPABHIT 0€30MACHOTO TPY/a: HaOMoAeHNE HU3UIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIMCHIBATH XOJ]
OTIbITA U 3alHUCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBObL;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (PHU3HUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSITEIILHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAIW3UPOBATH IOTYYCHHBIE
pe3yiapTaTel ¢ Y4Y4ETOM 33JaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHUI;

MPOBEJICHNUE HECIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIICIOBAHUI;
CaMOCTOSITENILHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
MPOBOJIUTH  WCCIIEAOBAaHUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4YeHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [EJIaTh BBIBOJABI IO

pe3yjibTaTaM UCCICAOBAHUA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BSICHEHHS (I)I/BI/I‘ICCKI/IX mponeccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3Y4YEHHbIE CBOIICTBa
¢u3nvecKkux sBIEHUH, (U3NYEeCKUe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XO0AUMBIE JUTS €€ PelIeHNs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcu€Thl U OLEHUBATh PEATMCTUYHOCTh IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKHUX ITPOIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAMMBbIE (U3NIECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTU; YMEHHE OIIEHUBATH JOCTOBEPHOCTh
MOJTY4YEeHHON HH(POPMAIIMM Ha OCHOBE WMMEIONIMXCS 3HAHUU |
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, yMEHUE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMsI, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




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

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
5
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH MJI TPOEKIIMH YCKOPEHHUsI, MPOSKIINH
CKOPOCTH, MPOEKIMH IEepeMENIeHUsl, KOOPAUHATH MPH PaBHOYCKOPEHHOM
NPAMOJIMHENHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IMPOCKOHUHU CKOPOCTH M KOOPAHWHATBI IIpHU CBO6OI[HOM nmaacHuMu TeCj1a I10

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. CDopMyJIa JJIs1 BBIYUCIICHUS YCKOPCHMUS:

1.6
2
a. = L
R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

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

113 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3M moBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mu
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myly +m, U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Frcosa
MexaHnuecKasi MOIIHOCTb:
1.17
n=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
s KUHETUYECKON YHEPIUH:




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

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxasmxHbIN 1 HeMOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOcepHOe TaBleHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
D=pgh+P,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Foug =pgV




VcaoBue nnaBanus tena. [1naBanue CYI0B U BO3YXOIIJIaBAHUC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMKEHUsI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
61o0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl Tella; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBbHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAIpaBIISIONICH;
nepro/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
Koje0aHui MPYKMHHOTO MasATHHKA OT MAaccChl Ipy3a U JKECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

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




U TEXHUKE, IPUIMBBI U OTJIMUBBI, JBHXXCHHC ILIAHCT ConHeuyHom CHCTCMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOl"O JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHHC pBI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMreparypoit. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u temnomnepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemIoOTh. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Bnaxnoctn BO3yXa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHM
KPUCTAILIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

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

32
33

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHUS DIIEKTPUUYECKOTO 3apsiia

34

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IOJS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AeKTpUUECKU TOK. J{eCTBUS AIeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

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

(pe3ucTophl, IaMIouYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIIPOTUBJICHHS OT AJIMHEBI ITIPOBOJHHUKA, IUIOIIAaAN €T0 IIOIICPEYHOIr0 CEYCHHU U
YACIBHOT'O COIIPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHNHN MPOBOAHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COEAMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, IPEi( MOITFOCOB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTUMK  OJCKTPUYECKOH OSHEPTHUU, OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIE ANIEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' muu3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue IpuOopsI
IIpaxmuueckue pabomul
###Par#Ht#l13mepeHrne ONTHUYECKON CHIIBI coOMparomiei JTUH3BI; (HOKYCHOTO
paccTostHusI coOMparoIe JTUH3HI (TI0 CBONCTBY PaBEHCTBA pa3MEPOB MpeaMeTa
1 U300pakeHusl, KOT/1a IpeIMeT Pacoio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MPEeIOMJIEHHUS CTEeKJIA.
###Par#Ht#llccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomei JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUSL JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia IPEJIOMJIEHUsI CBETOBOIO Jiydya OT YIJia MaJIeHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuyeckue senenuss 6 npupooe: 3atmenus Comnnua u JlyHbl, 1BeTa Ted,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpPHUCKOM, ¢(OoToanmapar, ONTHYECKHE

CBETOBOJIbI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocrtaB aToMHOTO0 sigpa. M30Tomnbl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO U MaCCOBOTO YHCE
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa







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

B cootBercTBUU ¢ TpeboBaHUAMHU (heepaTbHBIX TOCYIaPCTBEHHBIX

00pa30BaTeNbHBIX CTAHIAPTOB OOIIETO 0Opa30BaHUs OIICHKA Y4eOHBIX
JOCTUKEHUN

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

[Inanupyemsble pe3yabTaThl M0 (PU3UKE MOKHO OOBEIUHUTH B HECKOJIBKO
Tpynm:

1) ocBOEHME NOHATHITHOTO armapaTa (MCIOJIb30BAHUE MMOHATHM,

pacno3HaBaHUE ABJICHUI, ONTMCAHUE SIBJICHUH TIPHU MOMOIIM (PU3NYECKHUX
BEJIMYUH,

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

2) (opmupoBaHHE METOOJIOTMUYECKUX YMEHUHN (OCBOEHHE METOJJOB HAYYHOTO

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

NPSAMBIX U KOCBEHHBIX U3MEPEHNN, UCCIIETOBAHUMN 3aBUCUMOCTEN
(bU3NIECKUX

BEJINYMH, COOJTIOJICHHE MPaBUI 0€30MacHOTO TPY/1a MPU padoTe C
71a60paTOPHBIM

000py0BaHUEM);

3) pellieHre KaueCTBEHHBIX U PACUETHBIX 3a/1a4 (00BsICHEHUE SIBICHUN

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

4) noHMMaHue MPUKIIATHOTO 3HAYEHUS TTOJYYCHHBIX 3HAHUN (YMEHUS
IPUBOIUTH

IPUMEPHI MTPAKTUUECKOTO UCHOIB30BaHus (PU3NUYECKUX 3HAHUM B
IIOBCETHEBHOMN

KU3HH, XapaKTEPU30BaTh NPUHIUIIBI JEHCTBUS H3yUYEHHBIX IPUOOPOB,
TEXHUUYECKUX

YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, paCliO3HABATh (PU3NUECKUE
SIBJICHUS

B OKPY’KaIOIIEH KU3HH);



5) ymenue pabotaTh ¢ nHGOpMaIUeH HU3NIECKOTO COACPIKAHUS
(KpUTHYECKHU

aHAIM3UPOBaTh HH(POPMALIHIO, MTOTYYAEMYIO U3 Pa3HBIX UICTOYHUKOB,
dbopmyIHpoBaTh

¥ apTyMEHTUPOBATH COOCTBEHHYIO MO3HIIMIO).

Yyuurento Ha OCHOBaHUM npemioxkeHHoro B OPII nepeuns npeaMeTHsIxX

pe3yabTaTOB HEOOXOAUMO CPOPMHUPOBATH TEMATHUUECKUE TUIAHUPYEMBbIE
pe3yIbTaThl

JUTSL KQXKJ0U TEMBI M BHYTPU KaXKJIOTO pe3yJibTaTa COCTABUThH NEPEUCHD
YMEHUH,

dbopMHpOBaHUE KOTOPHIX B COBOKYITHOCTH 00€CTICUMBAET TIOCTHXKECHHE
IUTAHUPYEMOTO

pe3ynbpTaTa v CIYXUT OCHOBOM I 1T0100pa 3aJaHHii OIICHOYHBIX MPOIIETYP.
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Bubl BHYTPUIITKOIEHOTO OIICHUBAHMS

Ha Bcex ypoBHsx o01iero o0pa3oBaHusl BBIJICTSIOT JBE OOJIBIINE TPYIIBI

OIICHUBAHUS: BHYTPEHHEE (BHYTPHUIIIKOJIBHOE) OIICHUBAHUE U BHEIITHEE
OIICHUBAHUE

(rocymapcTBEeHHAs UTOTOBAsI ATTECTAIHS], BCEPOCCUNCKHE TPOBEPOUHBIC
paboTHI,

MOHHUTOPHUHTOBBIE UCCIIEZIOBaHUS (peIepabHOTO, PETHOHAIEHOTO YPOBHEH).

BHyTpuIIKoIbHOE OlIEHUBAaHUE MPEAHA3HAYACTCS AJIsi OpTraHU3aIl|H Mpoliecca

OoOy4YeHHsI B KJIacCe MO YYeOHBIM IIPEIMETaM U PETYIUPYETCS JTOKATbHBIMU
aKTaMu

o0Opa3zoBaTeILHON OpraHU3alliH.

K BumaM BHYTPHUIIIKOJIBHOTO OIEHUBAHUSI MPEIMETHBIX PE3YJIHTATOB
OCBOCHUS

00pa30BaTENBHBIX MPOTPAMM OTHOCSITCS:

— CTapTOBasi TMArHOCTHKA, HAMPaBJICHHAS Ha OLIEHKY OOIIe TOTOBHOCTH

oOydaromnierocsi K 00y4eHu o Ha JaHHOM YPOBHE 00pa30BaHUs;

— TEKyIIlee OlIEHUBAaHKE, OTPAKAIOIICE MHINBUIYATHHOE MPOIBIKCHHE

00y4aroIIerocsi B OCBOEHUH MPOTrpaMMbl yueOHOTO MpeIMEeTa;

— TEMATUYECKOE OIICHUBAHUE, HAMPABIICHHOE Ha BBISIBJICHUE U OICHKY

JOCTHKEHHSI 00pa30BaTENbHBIX PE3YJIbTATOB, CBA3aHHBIX C U3YUCHUEM
OTJIEJIBHBIX

TeM 00pa3oBaTelIbHON POrPAMMBI;

— IPOMEKYTOYHOE OIIEHUBAHKE 110 UTOTAM M3YUYEHUS KPYITHBIX

0JI0KOB 00pa30BaTEILHOMN MPOTPAMMBbI, BKIIFOUAIOIIECH HECKOJIBKO TEM,



WM 10 (POPMUPOBAHUIO KOMIUIEKCHOTO OJIOKA YIeOHBIX TCHCTBUIA;

— UTOTOBOE OLICHWBAHHE PE3YyJIbTATOB OCBOCHUS 00pa30BaTEIbHON
IPOTrpaMMBbl

3a y4eOHBIHU TO/I.

OpHa U3 CYIIECTBEHHBIX 3371a4 TEKYIIEro U TEeMaTUHYECKOT0 KOHTPOJIS —

MOATOTOBKA OOYYAIOIINXCS K IPOMEKYTOYHOM ¥ UTOTOBOM OIICHKE (32
YETBEPTh,

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

O TEKYIIEM OLICHUBAHUHU.

Tekylee olleHUBaHUE

Tekylias oleHKa BKIOYAET MEPUOJNYECKUE TPOLIEAYPhI OLICHKU

WHJIMBUAYAJILHOTO MPOJIBUKEHUSI 00YUYaIOIIETOCsS B OCBOCHUU MTPOTPAMMBI
y4e0HOTO

npeamera «Pu3uka». Pe3ynbpraTel TEKyIIEN OLIEHKH SIBISIOTCS OCHOBOM
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JUTSL MTHAUBUAYaIU3aluy yaeOHOoro mpoiiecca. TekyInas OlleHKa MOXKET OBbITh

dbopmupyroIei, MoAAePKUBAIOIICH 1 HAIPABJISIOIMICH YCUITHS
oOyyarorerocs,

BKJIIOYAIOIIECH €r0 B CAMOCTOSITEIbHYIO OIIEHOYHYIO JEATEeIbHOCTbD,

U TUarHOCTUYECKOM, CITIOCOOCTBYIOIIEH BBISIBICHUIO M OCO3HAHUIO YUUTEIIEM

1 00YyYaIoIIMMCS CYIIECTBYIOIIUX MpoOsieM B 00yueHun. Tekyiiee
OIICHUBAHUE MOXKET

MPOBOAUTHCS HA KAXKIAOM YPOKE U BBISIBISATH JTOCTUXKEHUS OTJIEIbHBIX
oOydJarommxcs

B TIPOIIECCE U3yUeHUS YIeOHOTO MaTepuaa.

B Tekyieit orieHKe UCTOIb3yOTCS pa3IudHbie (POPMBI 1 METOJIBI IPOBEPKH

(YCTHBIC U MUCBMEHHBIEC OMPOCHI HA YPOKaX, KPaTKOBPEMEHHBIE
CaMOCTOSITEeIIbHbBIC

paboThI, TOMaITHKE PA0OTHI, UHAUBUAYAJIbHBIC U IPYIIOBBIC MPOSKTHBIC

U UCCJIeIOBAaTEIhCKUE PadO0ThI, CAaMO- U B3aMMOOIICHKA, pedIieKcus,
OLICHOYHBIE JTUCTHI

U IPYTHE) C yUETOM 0COOEHHOCTEH yueOHoro npeameta « Dusnkay u
METOJUKHI

MIPENOAAaBaHUs, PEAIN3YEMOMN YUNUTEIIEM.

J171s1 ycTaHOBJIEHUS! YPOBHS OCBOEHUSI OOYHAIOIIMMUCS KaXKI0M TeMbl Kypca

MPOBOJUTCS TEMAaTUYECKast TUAarHOCTHUKA (OLIEHKA).

Jlmaraoctrka — crmoco0 MOJIyIeHHS U3MEPSIEMbIX IMOKa3aTene 00yueHus,



o0ecneunBaronX 00bEKTUBHOE U BCECTOPOHHEE N3YUYCHHE YCIOBUH U
pE3yJIbTaTOB

y4eOHOTro Ipolecca, crnocod NposICHEHHS BCEX U3MEHEHUH, KOTOpbIE
IPOUCXOMST

B [T03HABATEJILHOM IPOLIECCE.

OueHnBaHUE YCTHOTO OIpoca

B ®PII no yuebHOMY npeameTy «PU3HKay EPEUUCIICHBI BCE IPEAMETHBIE

PE3yNbTAThI, KOTOPBIE TOHKHBI OBITh OCBOEHBI U KOTOPHIE BEIHOCSITCS

HAa 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 sBIeHU. B pamkax Tekyie npoBepku 1eaecooOpa3Ho s
BCEX

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

— OHUMaHue (PU3NYECKOTO CMBICIIA UCTIOJIB3YEMBIX BEJIMUNH, UX
0003HayYeHus

Y eIMHUIBI (PU3NYECKHUX BEIHYNH;

— NOHMMAaHUE CJIIOBECHON (POPMYIMPOBKHU 3aKOHA, CYyTH 3aKOHOMEPHOCTH,

BBIPKEHHOU (HOPMYJIONi;
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— 3HAaHUE MAaTEeMaTUYECKOTO BBIPAKEHUS 3aKOHA, (POPMYJI, CBS3bIBAIOLINX

JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYMHAMU;

— YMEHHUE CTPOUTH rpapUKH U3y4YEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX
BEJIUYMH.

B pamMkax ycTHOTro ornpoca B MPaKkTHKE YUUTEs GU3HKU HIUPOKO
IPUMEHSIOTCSI

«KApPTOUKW» (HU3UYECKON BEIMUMHBI, PU3NUECKOTO 3aKOHA, PU3NUECKOTO
npubdopa

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

WHCTPYKIMEN (MJIaHOM) JIJIs1 TOCTPOEHUS MTOJIHOT'O OTBETA.

KputepueM olieHKH U IepeBoJja B OTMETKY YCTHOTO OTBETA MOXKET CIIYKHUTh

HaJIMYUE U NIPaBUIIBHOCTh 3THUX 3JIEMEHTOB, 0003HAUECHHBIX B IUIAHE.

OTmeTKa «5» BBICTABIIIETCS 32 BEPHOE MIPEJICTABICHUE BCEX DJIEMEHTOB,

BXOJISIIINX B IUIaH OTBETA.

OtmeTKa «4» BBICTABISAETCS, COOTBETCTBEHHO, TPU HAIIMYUU HETOUHOCTH



B OJIHOM M3 3JIEMEHTOB OTBETA WJIM MPHU OTCYTCTBUU OJITHOTO U3 3JIEMEHTOB.
[Tpumepsbl KpUTEpUEB OLICHUBAHUS YCTHBIX OMPOCOB

3ananue Kpurepuu A o1ieHMBaHUS OJTHOTHI OTBETA

Onucats 1o MIany

(GU3UYECKYI0 BETUYUHY

1)Kakoe cBOMCTBO T€N WM SIBICHUN XapaKTepU3yeT JaHHAsI BEJIMUYUHA?
2)OmnpeneneHue GU3NIECKON BETUINHBI.

3)®opmyna cBs3U JaHHOW BEIHUMHBI (TpaUKH 3aBUCUMOCTEH ).
4)EMHULIBI BETUYUHBI B MEXKIYHAPOIHONU CUCTEME EMHUII.
5)[Ipubop/criocoObl U3MEpPEHUS BEIIUYUHBI

Onucars 1o MmiIany

dbuznyecKuil 3aK0H

1)CnoBecHast popMyJIMpoOBKa 3aKOHa.

2)MarteMaTuuecKoe BhIpKEHUE 3aKOHA.

3)Ha3BaHue U €IMHULIBI U3MEPEHUS BCEX BEIUYMH, BXOSIINX B 3aKOH.
4)OnbIThI, MOATBEPKAAIOIINE CIPABEITUBOCTh 3aKOHA.

5)ITpuMepbl IpUMEHEHUS 3aKOHA Ha MPAKTHKE.

6)YcnoBust (rpaHUIlbl) TPUMEHUMOCTH 3aKOHA

Onwcatp No miaHny

buznyeckuit

(MCTOpUYECKHUI) OTIBIT

1)Ilens omnbiTa.

2)CxeMa ormbITa.

3)YcioBus, Ipu KOTOPBIX OCYIIECTBIISAETCS OMBIT.

4)Xon onbITa.

5)Pe3ynbTaT onbiTa (€ro MHTEPIIPETALINS)

Onucatp no miany

dbuznyeckuit mpudop/

YCTPOMCTBO

1)Ha3nauenue ycTpoiicTaa.

2)CxeMa ycTpoiicTBa.

3)Ipuniun AeiCTBUS yCTPOUCTBA.

4)IIpaBuiia monb30BaHUs YCTPOHCTBOM U €r0 IPUMEHEHUE
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Huxusig rpanuia oTMETKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM
BEpHO MpeacTaBieHo He MeHee 60% AJIeMEHTOB OT MOJHOTO OTBETA.
OtmeTKa «2» BBICTABISETCS, €CIIM 00YUaIOIIUNCS HE PACKPBIBAET OCHOBHOE



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

AHaNOTUYHbIE KPUTEPUU MOXKHO KCIIOJIH30BATH ISl OLIECHUBAHMUSI

KpPaTKOBPEMEHHBIX KOHKPETHBIX MUChMEHHBIX 3aIaHUM MPU OpraHU3alUH
paboThHI

C MaTepUAIIOM YUEOHHKA.

OneHnBaHKEe MUCHbMEHHOTO ONPOCca

Ha 6a3e ocBOCHHBIX 3HaHU (BeTUYHH, POPMYII, 3aKOHOB) 1IETIECO0OPA3HO

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 apCceHase
TUIAKTHIECKAX

CPEIICTB IOCTATOYHO MHOTO (3aIaHUsI ¢ KPATKUM OTBETOM B BHJC IU(PPHI UITH
4yucIna,

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

Ha 3anojHeHue nponyckoB). Hanbosee pacripocTpaHeHHBIMU SBISIOTCS
3aJIaHus

Ha BBIYHUCIICHUE BEJTMYMHBI B PA3IMYHBIX CUTYAIHIX, KOTOPBIE IPOBEPSIOT
YMEHUS

WCITOJIB30BAaTh Pa3IMUHbIE ()OPMYIIBI M 3aKOHBI B CTAHIAPTHBIX YICOHBIX
CUTYaIIHsIX.

B kadecTBe ciieyromiero mara yauTenato Heo0X0auMo moao0paTh 3a1aHusl,

MOCTPOEHHBIE HA KOHTEKCTE JKU3HEHHOU cutyarnuu. PekoMenyercs
UCIIOJI30BATh

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

napayieIbHO ¢ IPEAMETHBIMH YMEHUSIMH MPEnoJiararoT GOpMUPOBAHHUE U
OIICHKY

YHUBEpCAIbHBIX yueOHbIX AeiicTBuil (YY) mo padote ¢ undopmarmeii:
YTEHUE

¥ IOHUMaHue nHpopManuu (HarpuMep, HaX0XKIeHNE 3HAUCHUN BETMYNH

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

Y4acTKOB IpaUKoB ¢ PU3NYECKUMH MPOLECCAMU, KOTOPbIE OHU OTPAXkKAIOT,

OTpeJIeNIeHNE XapaKkTepa U3MEHEHUsI BEJIMUMH Ha OTJIETbHBIX y4acTKax
rpaduxka,

npeoOpa3zoBanre HHMGOpPMAIUU U3 TAOIUIIBI B TpauK U T. 1.) ¥ MPUMEHECHUE



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

YMEHH BBINOJIHATH 3a/IaHHs] HA OITMCAHNUE U XapaKTEPUCTUKY CBOMCTB TN

U (GU3UYECKUX SIBJICHHH 11e51ec000pa3HO MPOBOJUTH KPATKOBPEMEHHBIE
MIPOBEPOYHbIC

TECTOBBIE pabOThI, cojiepkalirue 6a30BOr0 U MOBHIIIEHHOTO YPOBHEH
CJIOHOCTH.

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

OTBOJIMMOMY Ha BBINIOJIHEHHUE TecTa. Harpumep, 17151 paboThl HA 15 MUHYT
3TO MOTYT
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ObITh 3—4 3amaHust 6a30BOTO YPOBHS CJI0KHOCTH C KPATKUM OTBETOM B BUJIC
yucia

WJIU HA COOTBETCTBHE U 2 3aJaHUs MOBBIIIEHHOTO YPOBHS CIIOKHOCTH

HA MHO>XECTBEHHBII BBHIOOD.

[TpumepHas mkana neperoja 6anina B OTMETKY (pa3pabaTbiBaeTcs

B 00pa3oBaTebHON OpraHU3aluN):

HIDKHUHN TOPOT OTMETKU «5» COOTBETCTBYET MOIy4YeHHUIO HE MeHee 80%

OT MaKCUMAaJIbHO BO3MOXHOI0 0ania;

HIDKHUH TOPOT OTMETKU «4» COOTBETCTBYET MOTYy4YeHHUIO HE MeHee 60%

OT MaKCUMaJIbHO BO3MOXHOI0 0ania;

HUKHUHN TIOPOT IIKOJIBLHOM OTMETKH «3» Ompenensercs 0amiom,

COOTBETCTBYIOIIUM BBITIOTHEHHIO 33JIaHUN 0230BOTO YPOBHS CIIOKHOCTH HE
MEHEe

yeM Ha 60%;

OTMETKA «2» COOTBETCTBYET BBINOJIHEHUIO MeHee YyeM 60% 3amanuii 6a30BOro

YPOBHSI CJIOKHOCTH.

OmHUM U3 BOKHEUIIMX PE3YyIbTaTOB 00yUeHUS (DU3UKE SBIISICTCS PEIICHUE

KAueCTBEHHBIX U PACUETHBIX 3a/1a4.

Pemenus kauecTBEHHBIX 33714 MPEJCTABISAIOT COOON pacCy)aeHUS,
COCTOSILIIUE

U3 psiJia CBS3aHHBIX JIPYT C APYTrOM MPUUYUHHO-CIAEACTBEHHBIMU CBSA3SIMHU

YTBEPKIAEHUI, KOTOPBIE OJKPEIUISIOTCS CChUIKAMH HAa CBOMCTBA SIBJICHUM,
bopmyIibl

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

YTBEPKICHUI, HO TMPEJCTABICHHBIX B BUJIE (DOPMYJI, MATEMATHIECKUX

npeo0pa3oBaHUi U BEIYHCIICHUN.



Kputepun orieHMBaHUS KaUeCTBEHHBIX 3a/1a4 JOKHBI 0a3UpOBATHCS

HAa BBIJICIICHUHU CIIEIYIOIINX 3JIEMEHTOB PEIICHHUS:

1) obocHOBaHUE OTBETA, COCTOSIIEE U3 HECKOJIBKUX JIOTMUECKUX [11arOB

C YKa3aHHEM Ha CBOMICTBa ABJICHUH, (POPMYJIbI WU 3aKOHBI, KOTOPHIE
MOJITBEPKIAIOT

BBICKA3aHHOE YTBEPKICHHUE;

2) yka3zaHue Ha CBOMCTBA SIBJICHUM, (DOPMYIIBI WIIH 3aKOHBI, KOTOPHIE

MOJITBEP>KJIAI0T BHICKA3aHHOE YTBEPKICHUE;

3) oTBeT Ha MOCTaBJICHHBIN B 3a7]a4€ BOIPOC.

[Tockonpky noaHOE 00BACHEHUE MPEANOIaraeT NOCTpPOEHUE He MeHee 2—3

JIOTHYECKHX I1aroB ¢ OIIOPOW Ha HE MEHee 2—3 MU3yUeHHBIX CBOWCTBA
buznyecKux

SIBIICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEM, TO TIPHU OIICHUBAaHUU
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1€JIeCO00Pa3HO BBICTSATH B PEHICHIH KaueCTBEHHBIX 33124 MOJHOCTHIO
BEpPHOE

peleHne, KOTOpoe COACPKUT BCe HEOOXOIMMBIE 3JIEMEHTHI, U YACTUYHO
BEpPHOE

peleHne, KOTOpoe OLEHUBACTCS TI0 MIPUHIIUAITY BRIYUTAHUS OAJIOB 3a
OTCYTCTBYIOIIIHE

HEOOXOMMBIE AJIEMEHTHI TTOJIHOTO 000CcHOBaHUS. [Ipy olleHNBaHUYN pelIeHUS

KauyeCTBEHHBIX 33/1a4 PEKOMEHIYETCS MCTIOIh30BaTh 00OOIICHHBIE KPUTEPHUH

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

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

1o u3uKe.

Kputepun olieHHBaHUS pacueTHBIX 337]a4 OCHOBBIBAIOTCS HA OOIICTIPUHATOM

B MeTO/IMKe 00ydeHus (PU3HKe TIaHe PEeIIeHUs paCYeTHBIX 3a/1a4, KOTOPBIH
BKITFOUACT

CJIEIYIOLIME DIIEMEHTBHI:

1) pabota ¢ ycinoBueM 3a1aun: 3auCh «JlaHoy», BKIIOYast JaHHBIC U3 YCIOBUS

3aJ]a4uM U CIPaBOYHbIE BEJIMUMHBI, HEOOXOAMMBIE JISl PELLICHUS 3a]a4u;

2) obocHOBaHKE (PU3UUECKOI MOJIENN: TPEICTABICHUE PUCYHKA, €CIIA 3TO

HE00XO0MMO I MOHUMAaHUs (PU3NUECKON CUTYyalluH, YKa3aHUE Ha TO, KaKHe
SIBJICHUS

WJIH [TPOLIECCHI PACCMATPUBAIOTCS, KAKHE 3aKOHOMEPHOCTH MOKHO
UCIIOJIb30BaTh

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



BBIOPAHHOW MOJIEIIH;

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

4) nmpoBeieHUE MaTEMAaTUYECKUX [TPEOOPA30OBAHUN U PACUETOB, MOJTyUYECHUE

OTBETA;

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

IIPOBEPKH €IMHHI] U3MEPEHUS BEJIUYHH).

Pemenue pacueTHOM 3a1a4K OLIEHUBAETCS 0 MUCBMEHHOMY OTBeTy. Kak

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

U 00513aTeIbHO TPEOYIOTCS OT 00yUaroLUXCs IPHU PEIIeHNUH JTI00bIX 3a1a4. A
aHaJIn3

YCIIOBHS 33J]a41, BBIOOpP MOJIENIM U HEOOXOIUMBIX YPaBHEHUN OOBIYHO

IIPOrOBapUBAETCS TOJBKO YCTHO. [Ipy 3TOM Ipu MOBTOPEHUHU OJTHOTUITHBIX
3aa4y

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

YMEHHE MTPOBOJUTH MOJHBIN aHaIu3 (PU3HUECKUX MPOLIECCOB U OOOCHOBBIBATD

BbIOOD 3aK0HOB U (opMyil. [losToMy a5t TEKyILIEro OIlEHUBaHMUSI
11e71eco000pa3Ho

¥ OTOT IyHKT BKJIIOYATh B MUCHbMEHHBIN OTBET XOTS ObI B BU/I€ HEOOBIINX

KOMMEHTApHUEB.
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[Ipu oLleHMBaHMM MUCHMEHHBIX PEIICHUI pACUETHBIX 33]]a4 PEKOMEHIyeTCs

10 BO3MOKHOCTH Ha BCEX 3Tallax MCIOJIb30BaTh 00OOIIEHHbIE KPUTEPUH
OLIEHUBaHUs

takux 3amannii B KUM OI'D (Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHMs)

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

0o0OpaTUTh BHUMAHUE, YTO COTIACHO 00001EeHHBIM KpuTepusam [ TTA
pacyeTHas 3aga4a

HE CUMTAETCS PEIICHHOM, €CIIM OTCYTCTBYET 3alMCh BCEX HEOOXOAUMBIX IS
peLIeHus

3aJlayu 3aKOHOB U (HhOpMyIJI.

YPOBEHB CIOXKHOCTH PACYETHBIX 3324 3aBUCHUT OT TOTr0, IPEANOIATraeT Ju

peLIeHNE UCTIOIb30BaHUE POPMYJI U 3aKOHOB U3 OAHOM WJIM HECKOJIBKUX TEM
JTAHHOTO

pazzena, U3 OJTHOTO WJIH JIBYX pa3JIeoB HIKOJIBHOTO Kypca (U3UKH, OT
UCITOJIb30BaHUS



SBHO WJIHA HESBHO 33JJaHHOW mozaenu. s onpeiesieHust ypoBHs
c(hOpMHUPOBAHHOCTHU

y 00y4aromXxcs YMEHUH pelliaTh pacueTHbIC 3a/1a4M MPU U3YUEHUHU KaXKI0M
TEMBI

PEKOMEHAYETCSI IPOBOJIUTH CAMOCTOSITEIbHBIE PaOOTHI, 3a/IaHUsI KOTOPOM
BKJIIOYAIOT

pacyeTHBIE 3aJ1a4d PA3HOTO YPOBHSI CIIOKHOCTH.

CamocTosTenbHbIe PaOOTHI MOTYT CIY>KUTh YAOOHBIM HHCTPYMEHTOM

TEKYIIETro OIICHUBAHUS: PE3YJIbTaThl BHITTOJIHEHUS 3aJaHUI pabOThl TO3BOJISAT

MIPOAHATIU3UPOBATH IS KAXKI0T0 00yJaroerocs TeKyuid ypoBeHb
OCBOEHUS TOTO

WJIM UHOTO MPEMETHOIO pe3yJibTara.

TeMarudeckass KOHTPOJIbHAs pad0Ta MOXKET OJJHOBPEMEHHO BKJIIOYATh

3a/IaHUsl HA ONTMCAHUE U XapAKTEPUCTUKY CBOMCTB TN U (PUBHUECKUX
SIBIICHUH,

KA4E€CTBEHHBIC U PACUETHBIE 3aJ]a4l PA3HOTO YPOBHS CIIOKHOCTH, U
OLICHUBATH

110 COBOKYITHOCTH YPOBEHb OCBOCHHUSI TPYNIIbI IPEIMETHBIX PE3YIbTATOB

Ha COJICP)KAHUYN U3y4aEMOU TEMBI.

[Ipu onieHMBaHUU PE3YIHTATOB BBHIMOIHEHUS CAMOCTOSITEIBHBIX

WJTU TEMAaTUYECKUX pabOT PEKOMEHIYETCS UCII0JIb30BATh CJICIYIOIINE
MOXOTbI

IIPU MIEPEBO/Ie IEPBUYHOTO Oaslia 3a BHIMOIHEHUE pa0OThl B OTMETKY:

HUKHUHN TIOPOT OTMETKHU «5» COOTBETCTBYET BHITIOJIHEHUIO BCEH pabOThI

He MeHee yeM Ha 80%;

HUKHUHN TIOPOT OTMETKHU «4» COOTBETCTBYET BHITIOJIHCHUIO BCEH pabOTHI

He MeHee yeM Ha 60%;

HIDKHUM TTOPOT OTMETKH «3» OompeAesieTcs: 0aioM, COOTBETCTBYIOIIUM

BBITIOJTHEHHUIO 33JIJaHU 0a30BOTO YPOBHS CI0KHOCTH HE MeHee ueM Ha 60%;
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OTMETKa «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro

YPOBHSI CJI0KHOCTH.

Kpurtepuu onienuBanust chOpMHUPOBAHHOCTH

METOIOJIOTUYECKUX YMEHHUM

B 0110ke npeaMeTHBIX pe3yibTaToB, CBSI3aHHOM ¢ (OpMHUPOBAHUEM

METOJOJIOTUYECKUX YMEHHUM, MOKHO BBIJIEIIUTD JIBE YACTU: TEOPETHUECKOE
OCBOEHUE



METOJ/I0B HAYYHOTO TIO3HAHUS U (DOPMUPOBAHUE IKCIIEPUMEHTAILHBIX
YMEHUM.

TeopeTndyeckoe 0OCBOEHHE METO/I0B HAYYHOTI'O IMO3HAHUS MpeIioaaracT

dbopMUpOBaHUE YMCHHUIA:

— pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEIIUTh MPU TTOMOIITH

(U3UYECKUX METOJIOB;

— (OpMYIUPOBATH TUITOTE3Y WIIH [IE€ITh OTIMCAHHOTO MCCIICIOBAHUS;

— TUTAHUPOBATH OTBIT C YYETOM U3MEPEHHUS U3MEHSIEMBIX BEIIMYNH

1 o0ecIieueHus HeM3MEHHOCTH OCTaIbHBIX TAPAMETPOB;

— BBIOMpATh 000PY/I0BAaHUE U U3MEPUTETBHBIE PUOOPHI,

— OLICHUBATh MPABUIBLHOCTH MOPSAKA TPOBEICHUS HCCIICIOBAHUS;

— OIICHWBATh JOCTOBEPHOCTH PE3YyIhTATOB H3MEPEHUM;

— UHTEPIPETUPOBATH PE3YyIbTATHI OIBITA, MPEACTABICHHBIC B BU/IC TAOIHITBI

WM rpauKoB;

— (hopMyIUPOBAaTh 0OOCHOBAHHBIC BEIBOIBI HA OCHOBE MPEACTaBICHHBIX

pe3ybTaToB.

OrneHnBaHKEe TOCTHXKEHUS 3TOTO PE3YJIbTaTa MPOBOJAUTCS MPU TTOMOIIN

pa3HOOOpa3HbBIX 33JaHUI TEOPETUUECKOTO XapaKTepa, KOTOPBIE CTPOSITCS

Ha OMKMCAHWH PA3IMYHBIX U3MEPEHUH U OTIBITOB. J1JIs1 MPOBEPKH OCBOCHHMS

TEOPETUUYECKHUX 3HAHUKN 00 IMIMUPUIECKUX METOIaX HAyYHOTO MTO3HAHUS

PEKOMEHIYETCS B TEKYIIIEe OIEHUBAHNE M TEMAaTHUECKHE MPOBEPOUHBIC
paboThI

BKJIFOUYATh OJIOKM 3a1aHUH 13 OAHKOB T10 OIICHKE €CTECTBCHHO-HAYYHOMN
I'PaMOTHOCTH.

B nanHowm ciydae cieayer oTOMpaTh Te OJIOKH 3aaHuK (MU TPYIIIHI
3aJJaHuk

13 0JIOKOB), KOTOPbIE OPUEHTUPOBAHBI HA IPOBEPKY MOHUMAaHUS
O0COOCHHOCTEM

€CTECTBEHHO-HAYYHOTO MCCIICIOBAaHUS. 3a/IaHMs B OTHX OaHKaX CTPOSATCS

Ha CUTYaIHIX )KU3HECHHOTO XapaKkTepa, He MOBTOPSIIOT MaTeprall yueOHUKa

Y TIO3BOJISIIOT OIICHUTH C(OOPMHUPOBAHHOCTH COOTBETCTBYIOIINX YMEHHM HA
YpOBHE

nepeHoca 3HaHUI B HE3HAKOMYIO CUTyaluto. /{15 onennBanus
c(hOpMUPOBAHHOCTHU
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YMEHUM BBITIOJIHSTH 33JIaHUsI HA TEOPETUUECKOE OCBOECHHUE METOI0OB HAYYHOTO

MO3HAHUS [1eTIECO00Pa3HO MPOBOAUTH KPATKOBPEMEHHBIE POBEPOUHBIC
TECTOBBIC



paboThl, coneprkalue 3aganusi 0a30BOTr0O U MOBBIIIEHHOTO YPOBHEH
CII0)KHOCTH.

KonmuecTBo 3a1anuii B paboTe 3aBUCHUT OT THIIA BKIFOUCHHBIX 3a/I1aHUH,
o0beMa

KOHTEKCTa ¥ BpEMEHH, OTBOJIMMOMY Ha BBITIOJTHEHUE PAOOTHI.

[IpumepHas 1mkana nepesoja 0amina B OTMETKY (pa3pabarbiBaeTcs

B 00pa30oBaTeNbHON OpraHN3aIuN):

HIDKHUM IOPOT OTMETKU «5» COOTBETCTBYET MoJIydeHUI0 He MeHee 80%

OT MaKCHMaJIbHO BO3MOXKHOI'0 Oalifa;

HIDKHUM TOPOT OTMETKH «4» COOTBETCTBYET NOJTyueHUIo He MeHee 60%

OT MaKCHMaJIbHO BO3MOXKHOI'0 OaJifa;

HIDKHUM TOPOT IIKOJIBHOM OTMETKH «3» OmpeaesieTcs: 0amioMm,

COOTBETCTBYIOIIMM BBITIOJTHEHUIO 331aHUN Oa30BOTO YPOBHS CIOXKHOCTH HE
MeHee

yeMm Ha 60%;

OTMETKa «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro

YPOBHSI CII0)KHOCTH.

[Tpu u3ydennn GU3UKA 0COOYIO POJIh UTPAIOT JabOpaTOPHBIE

U TIPaKTUYECKHE pabOThI, BHITIOIHAEMbIE HA PEaTbHOM 000PYIOBAHUU.

[TpenMeTHbIC pe3ynbTaThl IO (PU3UKe B YacTU (HOPMUPOBAHHUS
IKCMIEPUMEHTATBHBIX

YMEHHH MpeyCMaTPUBAIOT OCBOCHHE 00YUYaIOIIUMUCS 0000IIICHHBIX
MpEICTaBICHU N

00 MCNOJIb30BaHUHU METO/I0B HAYYHOT'O IMO3HAHUS B CAMOCTOSITENIbHOM
JESITEIIbHOCTH:

— HAOJIIO/ICHHE SIBJICHUM U MIOCTAHOBKA OMBITOB MO OOHAPYXEHUIO (PaKTOPOB,

BJIMSIIONINX HA MPOTEKaHUE TAaHHOTO (PU3UYECKOTO SBICHUS/TIPOIECCa;

— IPOBECHHE TIPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUIA,

— UCCJIeIOBAHNE 3aBUCUMOCTH OJJHON (PU3NYECKON BETMYMHBI OT IPYroi

C TIPEICTABIICHUEM PE3YJIbTATOB B BUJIEC rpaduKa Ui TaOJIUIIbI;

— TIPOBEpKa 3aJaHHBIX TIPEANOI0KEHUN (TIPSIMbIE U3MEPEHUS (PU3UIECKUX

BEJTMYMH ¥ CPABHECHHE 33JaHHBIX COOTHOIICHUM MEXKTy HMH).

Bo riaBy yria cTaBUTCS OCBOCHHE 00yUYaIOMUMHUCS 000OIIEHHBIX TIJIAaHOB

MIPOBEICHUS HCCIIEOBAHNS: TOCTAHOBKA €M SKCIIEPUMEHTAIILHOTO
WCCJICJIOBAHMS,

BBIOOD crtocoOa U3MEpeHus, aIeKBaTHOTO MTOCTABIICHHOM 3a/1a4e;
oIpeneneHue



JIOCTOBEPHOCTH MOJYYEHHOTO pe3ysIbTaTa Ha OCHOBAHUH MPOCTEHUIITNX
METOJI0B

OLICHKH MTOTPEMIHOCTEN U3MEPECHUU.
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B yue6HOM mpoliecce OlleHNBaHUE BHIMOJIHEHNUS 00Yy4arOIUMUCS

71a00paTOPHBIX PabOT CKIIAJBIBAECTCA U3 JBYX COCTABISIONIUX:

— cOOCTBEHHBIX HAOJIIOJICHUN YUHUTEIIS 32 XOJ10M PabOTHlI;

— MPOBEPKH 3aIMOTHEHUS MUCHbMEHHOTO 0TYEeTa O JIabopaTOpHOU padoTe.

B pamkax HaGmrofeHus 32 X0/10M pabOThl OLICHUBAIOTCS MPOIICAYPHBIC
YMEHUSL:

cOOpKa 3KCIEPUMEHTAIBHON YCTaHOBKH, COOJIIOJICHUE IJIaHa POBEACHUS
U3MEpEHUS

OTIBITA, TIPABWJIBHOCTH CHATHS IMOKAa3aHUH N3MEPUTEIBHBIX TPHOOPOB,
coOroIeHne

npaBuWI 0€30MMACHOTO TpyJa MpU padboTe ¢ 1a00paTOPHLIM 000PYI0BAHUEM.

[Tpu dbpoHTaTEHOM BBHIMOJHEHUH JTA00OPATOPHOM PAOOTHI YIUTEIh MOKET

(GuKcHpOBaTh HEAOUYETHI B ACSITEILHOCTH O0YUYaIOIIUXCsl, KOTOPBIE 3aTEM
BITUSIIOT

Ha OLIEHKY paboThl. Kpome 3TuX MpeaMeTHBIX YMEHUH 11EIeCO000pa3HO
MIPOBOIUTH

OIICHKY PEeTYJISTHBHBIX YHUBEPCATBHBIX YU€OHBIX MeHCTBUN (TIJITAHUPOBAHHE
paboTHI,

CJIeIOBaHUE IJIaHY U KOPPEKLHUS IEUCTBUM U T. I1.), a TAK¥KE
KOMMYHHUKATHBHBIX

YMEHUH B YaCTH MEXKIMYHOCTHOTO OOIICHMSI, IIOCKOJIBKY JIA0OpAaTOpPHBIC
paboThI, KaK

MIPABUJIO, BBITIONHSIOTCS B TIapax. 37eCh MOKHO o0paiaTs BHUMaHUE Ha
O0COOEHHOCTH

BO3HUKHOBEHUS KOH(QIMKTOB U UX pa3pelieHue, KOPPeKTHOCTh OOIICHHUS

OOYYaroIINXCSl IPYT C APYTOM.

B nuceMeHHOM OTYeTE OCHOBHBIE AJIEMEHTHI OLICHUBAHUS — 3TO PUCYHOK

WJIM OTTMCAaHUE DKCTIEPUMEHTAIILHON YCTAaHOBKH, 3aITUCh TIPSIMBIX U3MEPEHUN
C YYETOM

a0COJIIOTHOM MOTPENIHOCTH, TpadUK, €ClId OH MPETyCMOTPEH XapaKTepOM
paboTHI,

1 (GOpMYJIMPOBKA BBIBOA 110 pe3yJibTaTaM ONBITOB. TakuM 00pa3om,
UTOTOBAs



OTMETKA 32 BBITIOJTHCHHE JIA0OPATOPHOU pabOThI CKIIAILIBACTCS U3
pe3yJIbTaToOB

HAOJIOICHUI 32 TIPOIIECCOM €€ BBIMOTHEHUS, @ TAKKE OLIEHKU MTUChbMEHHOTO
OTYeTa,

B KOTOPOM JIOJKHBI OBITh MPEICTABICHBI TaHHBIC U3MEPEHUI U ClIeJIaHbl
BBIBO/IBI.

Kputepun onieHMBaHNs TUCbMEHHOTO OTYETa POPMYITUPYIOTCS YUUTEIEM

CTPOTO B COOTBETCTBUHU C MPEAJIaraeMOi MHCTPYKIUEHN MO BHITOJIHEHUIO

AKCIIEPUMEHTAILHOTO 3a7aHusl. [Ipu 3ToM «OayuibHBINA BEC» KPUTEPHUATBHON
MO3UIINH,

CBSI3aHHOM C MPaBUIILHOCTBIO MPSIMBIX U3MEPEHUM, TOJIKEH ObITh
CYIIECTBEHHO BBIIIIE.

Takum 00pa3om, Mpu OLICHUBAHUM IKCIIEPUMEHTAIBHBIX 3aJJaHUM,
BBITIOTHSIEMBIX

Ha peajbHOM 000pYyA0BaHUU, OCHOBHOM aKIIECHT JeaeTcsi Ha (GOPMUPOBAHUE
YMEHUS

MPOBOAUTH MPSIMBIE U3MEPEHUSI.

[Ipu onleHMBaHUU BBITTOTHEHUS SKCIIEPUMEHTAIIBHBIX 3a/IaHUI HA TPOBEACHUE

KOCBEHHBIX U3MEPEHUI U UCCIIEI0BAaHUE 3aBUCUMOCTEHN (PU3NUYECKUX BEITUUNH

1e1ecoo0pa3Ho UCTONb30BaTh 00001eHHbIe kKputepuu KM OI'D no
busuke.
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Kpurepun oueHnBanus NpOCKTHOU

U UCCIIEI0BATENbCKOMN NEeSITEIbHOCTH

[Iporpamma pa3BuUTHS YHUBEPCATBHBIX YUEOHBIX JCHCTBUI JOHKHA OBITH

HaIpaBjIeHa B TOM YHUCJe Ha (POpMUPOBAHHE Y O0YUAIONTUXCS CUCTEMHBIX

MIPECTaBICHUM U OIbITA TPUMEHEHUSI METOJI0B, TEXHOJIOTHH U (hopM
OopraHu3aIuu

MPOCKTHOM 1 y4eOHO-UCCIIeI0OBATEIHCKON AEATEIbHOCTH JIJISl JOCTHXKEHUS
MPAKTUKOOPUEHTHPOBAHHBIX PE3YIhTAaTOB 00pPa30BaHUAI.

Bo3MoxHas cuctema olleHuBaHus (YU4UTENIEeM W YJIEHAMHU JKIOPH)

WHIMBUTyaJIbHOTO MTPOEKTA WIIM UCCIIEAOBaHUS TIPE/ICTABIICHA B TAOIHIIC

(0 — nesTenbHOCTH OLICHEHA HEYIOBJIETBOPUTEINILHO; 1 — 1€ TEIbHOCTD
OLICHUBAETCS

KaK YaCTUYHO BBIIIOJIHEHHAS; 2 — AESATEIbHOCTh OLIEHUBAETCS KaK
BBITIOJTHEHHAS ).

JlesaTenbHOCTD, MOAJIeKallas OLiIeHKE basbl

[TocTanoBka mpoOsieMsbl, €e aKTyallbHOCTh, 000cHOBaHue 0—2



Br160p anekBaTHBIX CITOCOOOB BBHITTOTHEHUS TPOEKTA (TIPOBEICHUS
uccneaoBanus) 0—2

CooTtBeTcTBUE BEIOpaHHOM (hOpPMBI KOHEYHOTO MPOAYKTA MpodieMe (1enu

HCCIIeTIOBAHUS )

0-2

CrerneHb pacKphITHS MPOOJIEMBI B COOTBETCTBHH C ONPEACIICHHON TEMOM
MIPOCKTa

(uccnmemoBaHus)

0-2

Hcnonb3oBanne uMeromuxcst (GU3n4ecKux 3HaHUU U CIOCOOOB IEUCTBUS

B COOTBETCTBUU C TEMOM MPOEKTA U (UITM) UCCIICIOBAHUS

0-2

[Touck n 00paboTka nHPpopMaLKH (aJEKBATHOCTh HH(POPMALIMH, TIOJHOTA,

pazHooOpa3ue UCTOUHUKOB)

0-2

dopMyIHpOBKa BHIBOJOB U (MJIM) 0OOCHOBAHUE U peanu3alus MPUHATOTO

penierusi (000CHOBAaHHOCTh BBIBOJIOB B COOTBETCTBUHU C UCIIOJIb3yEeMOM
uHdopmaruei)

0-2

[TnanupoBaH¥e U yIpaBICHHUE IO3HABATEIHHON JIEATEILHOCTHIO BO BPEMEHHU
0-2

Odopmienue paboThl (COOTBETCTBUE TPEOOBAHUSAM, 3a7ja4aM MPOCKTA

WJIM WCCIICIOBAHUS, HAJIMYNUE CChUIOK Ha UCTOYHHKY U T. TI.)

0-2

[IpencraBnenne pe3yabTaToB (CTPYKTYPUPOBAHHOE W TPAMOTHOE M3JIOKECHHUE,

CJIEIOBAaHNE BPEMEHHBIM PaMKaM U T. I.)

0-2

OTBeThI Ha BOMPOCHI (apTyMEHTHPOBAHHOCTD, COOTBETCTBHUE PE3yJIbTaTaM
paboThl,

Hay4Hasi TOCTOBEPHOCTH )

0-2
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Camoorienka paboThI B pe3yibTaTa (COOTBETCTBHE BRIOPAHHON TIpoOieMe

U CTENEHB €€ PeIleHUs, YIOBJIETBOPEHHOCTh PE3YJIHTATOM, BBITIOJHEHUE
riaHa

U BPEMEHHBIX PaMOK pabOThl, Tpe3eHTalUsl PaObOThI

0-2

Bcero 24



Pexomenmamuu mo BHICTaBICHUIO OTMETOK 3a
MPOEKTHYIO/UCCIIEI0BATENHCKYIO

NeSATEIbHOCTbD.

OtMmeTKa «2» «3» «4» «5»

banier menee 6 6amnos 611 12—-17 18-24

Hab6nrogeHue 3a X010M BBIMTOJTHEHUS TPYIIIOBOTO MPOEKTA MO3BOJISET

JOTIOJTHUTEIHHO BBIJCIUTH JIJISl OIICHUBAHUS aKTHBHOCTH/ MHUITUATUBHOCTh
YYCHHKA

pu paboTe B IPYIINE HAa BCEX ATanax MpoBeACHUS IPOEKTa, YMEHUE
paspeniaTth

KOH(DJIMKTHBIE CUTYAIINH, a TAKKE CAMOOIIEHKY CBOETO BKJIaJia B paboTy
TPYTITIBI.

OOpa3oBaTenbHas OPTaHU3AINS MOKET KOHKPETU3UPOBATH KPUTEPHH

OIICHUBAHUS yUCOHBIX UCCIEAOBAHUN B MPOEKTOB. MOTYT OBITh
WCITOJTB30BAHBI

JOTIOJTHUTENbHBIC KPUTEPUH, KACAIOIIUECS TOCTHKSHHS MPEIMETHBIX

WM METanpeIMETHBIX PE3yIbTaTOB O0yUEHHUS B MPOIIECCE peaTu3aluu
UCCIIeIOBAHUS

WJIM TIPOEKTA: KPEaTUBHOCTh, JETANBHOCTD U PEATUCTUYHOCTh
pa3paboOTaHHOTO

croco0a peleHus NpoOaeMBbl U T. . DTH JAOMOJIHUTENIbHBIE KPUTEPUH
JTOJKHBI OBITH

3apaHee U3BECTHBI 00YYaIOMUMCS, UMETh BHIPQKEHHUE B JIOMTOJIHUTEIbHBIX
Oamnax,

TaK)Ke JOJDKHO OBITh CKOPPEKTUPOBAHO COOTBETCTBHE OTMETKE.

Pednekcus, camoorieHka

OcHoBHas 3a/1a4a (POPMUPYIOIIETO OLICHUBAHUS — Pa3BUTHE PEPIICKCUU

Y CaMOOLIEHKH O0y4Yaromuxcs. Y yuTenb, ooecneunBas Ha ypokax
PETYISIPHYTO

Y TIOCTOSIHHYIO OOPaTHYIO CBSI3b, MOTUBUPYET 00YUaIONTUXCS
COBEPIIIEHCTBOBATH CBOE

oOy4eHne, 0CO3HABATh KPUTEPUU OIICHUBAHUS, BOBJICKATHCS B CAMOOIIEHKY

u pedaekcuto.

D@ beKTUBHBIMY MPUEMAMH PA3BUTHUSI CAMOOLIEHKH SIBJISIFOTCS UCTIOJIb30BaHUE

YeK-JIUCTOB (MJIU JINCTOB CAMOOIICHKH ) MPAKTUYECKU Ha KaXKIOM YPOKE U
OTUYETOB

M0 CAMOOIIEHKE 110 UTOTaM HECKOJBKHX YPOKOB WUJIM UTOTAM U3YUCHUS TEMBI.

Yek-1uCThl MOTYT MPEJIaraTbCs B pa3IMuyHON (opMe B 3aBUCUMOCTH



oT (hopMBI YpoKa U XapakTepa nzydaeMoro Mmarepuaina. Camas nmpocras
dbopma — 310

TabIIMIa, B KOTOPOH MO OOIMM Ha3BaHHEeM «UTO y3HAIH U YeMy
HAYYUITHCH)
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MIePEUNCIICHBI 3a7]a91 YPOKa, KOTOPbIe (DOPMYTUPYIOTCS B ACSITEIBHOCTHOM
dbopwme:

3Har0 (OPMYITy WU 3aKOH, TOHUMAIO (PU3NIECKUNA CMBICIT BEJIMYUH, MOTY
pasnuyarh,

MOTY pacro3HaTh, MOTY IIPUBECTU MIPUMEPHI, MOTY OOBSCHUTH, MOTY PEIIUTh
3asauy,

MOTY COCTaBUThH IUTaH OMBITA U T. 1. [Ipr 3TOM B Ka)K70M clTydae yMEHUE

«TPUBSI3BIBAETCS» K KOHKPETHBIM JJIECMEHTAM COJCP’KaHUS YPOKa.

Pe3ynpTaThl aHAIN3a YEK-JINCTOB TTO3BOJISIOT BEISIBUTH 3aTPYIHEHUS

OOyYaroIMXCs U 3aTNIAHUPOBATH WHANBUIYATBHYIO KOPPEKIIMOHHYIO paboTy

Ha TOCIIEYIONINX YPOKaxX, a TAaK¥Ke BbIICIUTh PE3yJIbTaThl (YMEHHUS),
KOTOpbIE

OCTaJIMCh HE OCBOCHHBIMU MHOTMH O0YYaIOIIMMHUCS KJlacca, U
3aITaHUPOBATh

JOTIOJTHUTENBHBIC 3aTaHus 711 (GOPMHUPOBAHUS dTUX YMEHHH MpU padboTe

Ha CIICAYIONINX YPOKaX.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» dusuka: 9-i1 knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/IaHKe, TepepadoTaHHOE
[epwimkua .M., I'ytauk E.M., iBanoB A.U. u ap. AknrioHepHOE 00IIECTBO
«M3narensctBo «IIpocBemenue

®dusuka 7 kinacc Yuebnuk. [leperimkun .M., UBanoB A.W. Akironepaoe

obmectBo "N3narenncTBo "IIpocsernienue”



®usuka 8 knacc YueOnuk. [lepsimkun .M., iBanoB A.M. AxunonepHoe

obmectBo "N3naTenscTBo "[IpocBemnienne"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®usuka. lunaktrudeckue matepuansl K yueOHuky A.B. Ileproimikuna. 7
knacc/Mapon A.E., Mapon E.A. « ®u3uka. CO0OpHUK BOIPOCOB U 33724 K
yueOHuky A.B. [lepoimkuna. 7 kinacc/Mapon A.E., Mapon E.A., Tlo3olickuit
C.B.

®dusuka. [[uarnoctuyeckue padbothl K yaueoHuky A.B. Ileppimkuna. 7
kiacc/Ilaxmarosa B.B., Illegep O.P.

®wusuka. Tectwl. 7 knacc/XannanoB H.K., Xannanosa T.A.

®dusuka. Meroauueckoe nocodbue k yueonuky A.B. Ileprimkuna. 7
kiacc/Punonosuu H.B.

®dwuzuka. Jlunakruueckue matepuaisl K yueOHuky A.B. [lepsimkuna. 8
kiacc/Mapon A.E. , Mapon E.A. ¢« ®usuka. COOpHUK BOTPOCOB U 33724 K
yueOHuky A.B. [leppimkuna. 8 kinacc/Mapon A.E., Mapon E.A., Tlo3oiickuit
C.B.

®dusuka. [[uarnoctuyeckue padbotsl Kk yueoHuky A.B. Ilepspimikuna. 8
kiacc/IIlaxmarosa B.B., Illedep O.P.

®usuka. Tectol. 8 knacc/Xannanos H.K., Xannanosa T.A.

®duzuka. Metoguueckoe mocooue k yueoOnuky A.B. [lepoimkuna. 8

kiacc/Pumonosuy H.B.



®uszuka. J{unakrnueckue 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., Tlo3oiickuii C.B.

®dusmka. Tectrl. 9 knacc/Xannanos H. K., Xannanosa T.A.

®uzuka. Meroguueckoe nocooue k yueoOHuky A.B. [lepsikuna, E.M. I'yTHHK.

9 knmacc/I'yrauk E.M., Uepnukona O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

bubnuoreka mudpoBoro oopazoBarebHOr0 KoHTeHTa https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

Enunas xomnexuus nudpoBbIX 00pa3oBaTebHbIX pecypcoB http://school-
collection.edu.ru

denepanbHbIN EHTP HHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://www.fcior.edu.ru/

[udporsie oOpazoBaTenbHbIE pecypchl http://www.openclass.ru
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