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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma 1o (u3nKke Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsI COCTaBJI€HAa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUU K
pe3yiapTaTaM OCBOEHHUSI Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOM
nporpammsl, npencraBieHHbIX B @PI'OC 00O, a takxke ¢ yu€Tom
dbenepanbHOl paboyeil mporpamMmbl Bocniutanus U KoHienmuu npenogaBaHus
yueOHoro npeamera «Duznka.

Copmepxanne mporpaMmbl 10 (HU3HKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOUIMXCS U OPTaHU3AlMI0 H3yYCHUS
¢u3MKN Ha AEATETBPHOCTHOM OCHOBE. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyYEHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma no ¢u3uke ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuana
1o rojgaM oOyueHus (MO Kjaccam), mpejiaraeT IpUMEpPHYIO MOCJIE0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INPEIMETHOIO COAEPKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommXCs.

[Iporpamma mo ¢u3uke pa3zpadboTaHa C LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU pabouell IporpaMmsl 10 y4eOHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, MIOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJ0ruen, acTpOHOMHEN U (pu3nuecKor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTABISIET HauOoyee sSCHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa NMO3HaHMsl, TO €CTh Crocoda MOIydYeHUs

JIOCTOBEPHBIX 3HAHUN O MHUPE.
Onna w3 riaaBHBIX 3aja4 (Pu3MUecKoro oOpa3oBaHUS B CTPYKType OOIIEro

o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU E€CTECTBEHHO-HAYYHONW I'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢uszukum Ha 0a30BOM ypOBHE TMpEJIoOJiaraeT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

| OlEHWBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEAOBAHNUS;

| MHTEPIPETHPOBAaTH  JAHHBIE M  KCIOJIb30BaTh  HAyYHbBIE
JI0Ka3aTeNNbCTBA IS MTOJIyYE€HUS BHIBOIOB.

[lenmn wusyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
ornpenenensl B Konuenmum mnpenogaBaHus ydeOHoro mnpenmera «dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I11€00pa30oBaTeNbHbIE MPOTPAMMBI, YTBEPXKIEHHONW pEHICHUEM



Komnerun MunucrepctBa npocseiienus: Poccuiickoit @eneparyu (IpoToKoJI oT 3
nexadpst 2019 r. No [1K-4BH).
Heau uzyyenus: pusuKu:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOy4YalomuXcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(bopMUpPOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yICHHS OCHOB
CTpOCHHMSI MaTepHH U (YYHTAMEHTAIBHBIX 3aKOHOB (DH3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUISI Pa3BHTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX IeJield MporpaMMbl 1O (U3WKEe Ha yYpOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEIYIONIUX 3a]a4.

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUHN OMUCHIBATH U OOBACHATH (U3UUYECKUE SBICHUS C
UCIIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHUS MPOCTEHUIIUX pPacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBJICHHS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIENAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEILHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIEl (HU3MIECKOTO COJIECpPIKaHMS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATU3 U
KPUTUYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AESTEILHOCTH, CBI3aHHBIMU
C GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3NYECKON HAYKH.

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

oOpasoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 wacon (2 yaca B Hezielno), B 8
Kiacce — 68 wacoB (2 vaca B Heneno), B 9 kinacce — 102 yvaca (3 gaca B Heeio).

[Ipennaraemepiii B mporpaMme no ¢Gpu3MKe NnepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEb JEJIaeT BHIOOP MPOBEACHUS



7a00paTOpHbIX PabOT M OMBITOB C Y4YETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
OOy4JaroIMXcs, CIHUCKa IKCIEPUMEHTATBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTI'O TOCYJIJapCTBEHHOT'O 3K3aMeHa 1o (pu3uke.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B MO3HAHUH OKPYKAIOLIEro MUpa.

®uszuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue Quanueckux BelIUduH. DPuznyeckue
npuoopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EctecTBeHHO-Hay4YHBI METOJ| MO3HAHMS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0OBICHEHUE
HabmogaemMoro siBieHus. Onucanue GU3NUECKUX SBJICHUM ¢ TOMOUIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUJIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUS.
2. @uznyeckue npuOOPHI U NpoLeAypa NPSAMbIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnuvie pabomel u onvimel.
1. OmpeneneHne LEHbI AJIEHUS Kbl U3MEPUTENIBHOTO MTPUOOpAa.
2. M3mMepenue pacCTOSHUM.
3. M3mepenue o0bEéMa )XUAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepeHnue temmeparypsl NP HOMOLIM >KUAKOCTHOIO TEPMOMETpA H
JATYMKA TEMITEPATYpPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0Jblle, YeM OoJibllie BhICOTA
IyCKa.

Pa3nen 2. [lepBoHayajibHbIEe CBeIEeHUSI 0 CTPOEHUM BellecTBa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxkenune wactui BemecTtBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
temriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzaumomeicTBue dacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.



ArperaTHbl€ COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTENW U TBEPIBIX
(kpuctamnmyeckux) Tell. B3auMoCBs3bp MEX]y CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

emoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABMKCHHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue — siBneHuid,  OOBACHAIONIMXCA  MPUTSOHKEHUEM — WIH

OTTAJIKUBAHUEM YACTHIl BEIIECTRA.

Jlabopamopnuvie padomol u onvimul.

1. Onenka JuaMeTpa aroMa METOJOM psAloB (C  HMCIOJIb30BAHUEM

dboTorpadwuii).

2. OmbITHI O HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIThI 1O OOHAPYXKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TPUTSKSHHUS.

Pa3znen 3. /IBH:KeHHE M B3aMMO/IeiicTBHE TeJl.

Mexannueckoe JIBWKEHHE. PaBHOMepHOE M HEPABHOMEPHOE JBUXKCHHUE.
Ckopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacu€r mytu u
BPEMEHU JIBUKECHUS.

SlBnenue wHepruu. 3aKOH HWHEpUUH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWXKEHMsI Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHUILIC
00BbEMa BEIIECTBA.

Cuiia Kak XapakTepucTuka B3auMozeincTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux minanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoM. PaBHOmercTByromas cui. Cuina TpeHHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosl. TpeHne B MPUpPOJIe U TEXHUKE.

Hemoncmpauuu.

1. HaOnrogeHne MeXaHMYECKOTO JIBHXKEHUS Tea.

2. W3mepeHue CKOpOCTH MPSMOIMHEHHOTO IBUKEHUS.

3. HaOnronenue siBiaeHUS UHEPLIH.

4. HabGmnroneHne U3MEHEHUsI CKOPOCTH MPHY B3aUMOJICUCTBUU TeJl.

5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.

6. Cno)xeHue cuJjl, HallpaBJICHHBIX 1O OJTHOM MPSMOM.

Jlabopamopuuvie padbomel u onvimul.

1. OmnpenenieHHEe CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapyKa B KUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.



Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsSKeHHs (fedopMarium)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHHUSI CKOJBXKEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3oB.

JaBnenue. CnocoObl yMEHBIIEHUS U YBEIUYCHMS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT 00bEéma, Temmeparypsl. llepemaua maBieHus
TBEPABIMHU TEJIAMHM, KUIAKOCTAMHU M Ta3zamu. 3akoH Ilackams. IlHeBMatmueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS KUJIKOCTH OT TriayOuHbl. ['mapocrathueckuit
napagokc. Cooluaromuecs: cocyibl. [ uipaBiInyecKkue MeXaHu3Mbl.

ATtmocdepa 3emnn u atmocdepHoe naBieHue. [IpHuuHBI CyIecTBOBaHUA
BO3qylmHOW o6osouku 3emiu. Ombit Toppuyennu. M3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTrO0 JAaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JlelicTBue XKUOKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTH AABJICHUS ra3a OT TEMIEPaTyphl.

[lepenaya naBneHUs KUIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/bl.

['mapaBauueckui nmpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JIABIICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tea

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YCJOBHE IUIABAaHUs TEJI: IIJIABAHKUE WIIA NIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuuvie padbomel u onvimol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
MKUIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TeEJoO,
IIOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIEN CHIIbI, JEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh
YaCTHU TeJa U OT MJIOTHOCTHU KUJKOCTH.

A o

~



5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKA U
OIIpEIEIIEHUE €€ IPYy30N0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTh. JHEPrHUsl.

Mexanuueckast pabota. MOITHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [I[puMmeHenue npaBuia paBHOBECHSI phldara K 0JIOKy. «30710Toe
npaBuio» Mexanuku. KITJ[ npocTeix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas U TOTCHIMAJIbHAS SHEPIHS.
[IpeBpalieHrie 0OJHOTO BH/Ia MEXAHUUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
SHEPIUH B MEXAHUKE.

/lemoncmpayuu.
1
[Tpumepsl TPOCTHIX MEXAHU3MOB.

{agpad R CRHBYTY HAPEIH IS IpU PABHOMEPHOM JIBIYKEHHH TeJIa 110

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycioBuiM paBHOBECHS pbluara.
3. M3mepenue KIIJ[ HaKIOHHOM MIOCKOCTH.
4. VI3ydeHHe 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3neu 6. TenJioBble siBJIeHHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUM CTPOCHHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJEKyd. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHNS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE IIOJIOKEHUW MOJEKYJIAPHO--KUHETUYECKOU TEOPUHU.
CmauuBaHME U KallWJUISIPHBIE SBJICHUS. TENI0BOE pACIIMPEHUE U CHKATHUE.

Temneparypa. CBs3p TemMIeparypsl €O CKOPOCTBIO TEIUJIOBOTO JBHKECHHUS
yacTull. BHyTpeHHsist sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW SHEPruu:
TeIuIonepeavya U copepiieHre padoTel. Buasl Terioneperadu: TeIONpOBOAHOCTb,
KOHBEKIIUSA, U3IIyYCHUE.

KomuuectBo TeIwioThl. YaeinpHasd TEIUIOEMKOCTH BEIIECTBA. 1e€IIO00OMEH H
TEIJIOBOE paBHOBecHE. YpaBHEHHME TemioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKMX BELIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KHUIEHHS OT aTMochepHOro
JTABJICHHUS.

BrnaxHocTts BO31yXa.



OHeprus TOILIMBA. Y IebHAas TEIUIOTa CrOPaHus.

[Mpunuuner pabotel TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TenoBsle ABUTATENN U 3aIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPaHEHMS U MPEBPAILEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1.

AR ol o

Hab6mronenne OpoyHOBCKOTO JIBHKCHHSI.

HaGmonenne nuddysum.

Habmtoienue sIBICHUN CMAaYMBaHMSI U KAMJUTSIPHBIX SBIICHUM.
Habmroienue TermnoBoro pacuimpeHust Ted.

V3meHenne naBieHHs Ta3a IPU U3MEHCHHH O00BhEMa M HArpEeBaHWM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus: TeMIepaTyphbl.

Buner Terionepenadm.

OxJtaxJIeHue IPU COBEPIIICHUHU PaOOTHI.

HarpeBanue npu coBepIieHUN paOOThl BHEITHUMHU CHJIaMHU.

. CpaBHEHHE TEMIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

. HaGmronenue kumneHus.

. HabGmroneHne mocTostHCTBA TeMIepaTyphl IPH TUTABJICHUU.
13.

Moenu TenJIOBBIX IBUTAaTEICH.

Jlabopamopnuvie padomol u onvimul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAOMIOACHUIO TEIUIOBOIO PACHIMPEHHUS Ta30B, KUIAKOCTEU WU
TBEPABIX TEJI.

OmnpeneneHue AaBieHUs BO3yXa B OaJIJIOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEéMa M HArpeBaHUS WM OXJIAKJICHHS.

[IpoBepka rumoTe3pl JUHEHHOW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEpPaTypHhI.

HaOmronenne wu3MeHEHHMS BHYTPEHHEH OHEpPruud Tella B pe3yJsibTaTe
Terionepeaayu U paboThl BHEITHUX CHUJL.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHONU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpeneneHne OTHOCUTEIBLHOMN BIIAYKHOCTH BO3AYXa.

OmnpeneneHue yaelnbHON TEMIOTHI MIJIABJICHHUS JIbJA.



Paznen 7. DiaekTpuyecKkue 1 MAarHUTHbIE SIBJICHHSI.

Onextpuzaums Ten. J[Ba ponaa 3JIEKTpUYECKHMX 3apsioB. B3aumopeiicTBue
3apspKeHHBIX  Ten.  3akoH KyrmoHa (3aBUCHMMOCTH  CHUJIBI  B3aWMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPsJI0B U PACCTOSTHUSI MEXKIY TEJIaMHM ).

OnekTpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpuueckoro mnofs. [lpuHiun
CYIIEPIIO3ULIUU 3JIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBONHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUUYECKOE  HAIPSOKEHHE.
ComnpoTuBiieHHE TPOBOJHHMKA. YIEIbHOE CONMPOTUBJIEHUE BemlecTBa. 3akoH Oma
IS ydacTka uenu. [locnegoBarenbHOE U MapalieIbHOE COCTMHEHHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH »3JeKTpUYecKoro Toka. 3akoH J[xoyns—Jlenua.
DneKkTpudecKre enu U MOTPEOUTENH IIEKTPUIEeCcKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MTOCTOSTHHBIX MarHUTOB. MarHUTHOE
noje. MaruutHoe mosie 3eMJIM M €ro 3HadyeHWe i kKu3Hu Ha 3emiie. OmbIT
Opcreaa. MarauTHOE MOJIE AJIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€MICTBME MArHUTHOTO MOJISI HA TPOBOHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSHHOTO TOKa. lMcmonbp30BaHHWE JJIEKTPOJABUIaTENCd B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Onbitel Dapanes. SABiaeHue IEKTPOMArHUTHOM MHAYKUMU. [IpaBuio Jlenna.
DIIEKTPOreHEPATOP. Cnoco0b1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbBIX HCTOYHHKAX YHEPTHUU.

emoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa posia 3JIEKTPUYECKUX 3aPsAI0B U B3aUMOJICVCTBUE 3aPSIAKECHHBIX TEIL.
Y CTpOoHCTBO 1 AEHCTBUE DIEKTPOCKOIIA.
DIJIEKTpOCTAaTUYECKAsT UHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aps/IOB.
[TpoBOHUKH Y TUBIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIUHUN 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKH TTOCTOSHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. 'a30BbIN pa3psia.

L o N o kW



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS! BOJIbTMETPOM.

PeocTaT n Mara3uH COpOTUBIICHUH.

BzaumojeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MarHuTa.
MoaenrpoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMAarHur.

JlelicTBrE MAarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON WHAYKIIHH.

OmneiTel Papanes.

3aBUCMMOCTh HAaIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomol u onvimul.

1.

o v o~ w

10.
11.

12.

13.
14.

OneITel TO HAOMIONCHHUIO DJEKTPU3ANMKM Tel WHIYKIUEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanrie AEUCTBUS DIEKTPUYECKOTO IO Ha TMPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryjampoBaHue CUIIbI TOKA.

H3mepenne u peryinpoBaHue HAMIPSHKECHUS.

HccnaenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 Pe3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEUYHOTO
CCUCHHS M MaTepHala.

[IpoBepka mpaBuiia CIOKECHHS HAMPSHKEHUH TPU  MOCIEAOBATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiaa MJIS CHJIBI TOKAa TPHU MapauIeTbHOM COSAUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH DJEKTPUYECKOTO TOKA, BBIASISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCHMOCTUA CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.



15. I3yueHnne MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUH
Y Pa3JIECIICHNH.

16. MccnenoBanue 1eMCTBUS AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWMOJIECUCTBUS
KaTYyIIKHA C TOKOM U MarHuTa OT CHJIbI TOKA ¥ HAPABJICHHS TOKA B KATYIIIKE.

18. M3yueHue nelcTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl AJIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBUrateibHOW yCTaHOBKHU.

21. ONBITBI IO HWCCIEIOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHUS M HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHHUsI.

Mexanudeckoe naBWXKeHME. MarepruanpHas Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUA. PaBHOMEpHOE MNPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe ABrxeHue. CpeaHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiMHEWHOe JBHkeHue. CB0oOOIHOE
najgenue. OnbiTel ["anuies.

PaBHOMEpHOE ABMKEHUE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetorona. Tpernii 3axkon HeroToHa.
[IpyHIMD Cynepno3uInN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHUS IOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TIATOTEHUs. Y CKOpEHUE CBOOOJHOIO
najgeHus. J[Bwxenne mianetr BOKpyr Comuma. IlepBasg xocMuueckass CKOPOCT.
HesecoMocTh 1 nmeperpys3ku.

PaBHOBecue maTepuanbHON TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenne umiysnbca. IMmynbe cuiibl. 3aKOH COXpaHEHUs
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu u pabotsl. [loTeHIManbHas SHEPrusl Tena, NOJAHITOrO Haj
IMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas sHeprust CxaTou npyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KHHETHYECKON HHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

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

Hab6nrogenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHUE TyTEH W TPACKTOpUW ABWKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKCHUSL.
HccenenoBanre Npu3HAKOB PABHOYCKOPEHHOIO IBUKEHUS.

HabGnrogenue nBM>XeHUs Tella o OKPY>KHOCTH.

Hab6nronenne MexaHM4eCKUX SIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABWKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHSI TeJla OT MAacChl Teja M JIEUCTBYIOIIEH Ha HETo
CHJIBL.

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

M3meHeHue Beca Tesa Ipu YCKOPEHHOM JBHKECHUHU.

[lepenaya uMIrynbca Ipu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COTIOTHO YIIPYTrOM B3aUMO/IEHCTBUU.
HabGnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU NPH CBOOOIHOM NaJCHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TIPU JIBUKECHUU TeJIa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuuvie pabomel u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ijisi pa3roHa U JajdbHEWILEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEJIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUSI Opycka WM JBUKECHUS
HIapUKa 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM ABUKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTM MyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE NPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kKodhPUIIEHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.



9. Omnpenenenue padOThl CHIIbI TPEHUS ITPU PABHOMEPHOM JIBHXKEHUHU TeJa 1o
TOPU30HTAIBLHON MTOBEPXHOCTH.

10. Ompeenienne  pabOTBl  CHIIBI  yNPYTOCTH TMpU  MOABEME Tpy3a C
UCII0JIb30BAHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3ak0Ha COXPAHEHHUS] DHEPTUH.

Pa3nen 9. Mexannuyeckue KoJ1e0aHUsI M BOJIHBI.

KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/T,
4yacToTa, aMIUIMTy1a. MaremMaTH4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpaienue
DHEPTUU TIPH KOJIeOaTETLHOM JIBHKCHHH.

3aryxatomue  koneOaHus.  BwiHyxneHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHWueckux BoOJH. [IpoponibHbie U
MONIEPEYHbIE BOJHBL. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3ByKka W BbicoTa ToHA. OTpaxeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.

lemoncmpayuu.

1. HaOmronenue kosieOaHMM T MOJX AECUCTBUEM CHJIBI TSKECTU U CUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHYXIEHHBIX KOJIEOAHHUI 1 pe30HaHca.

Pacnpoctpanenrie npo0ibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).

HaOnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

JIaﬁopamopubte pabomul u onvimel.

1. OmpenenieHre YacTOThl W TepuojJa KoJIeOaHMM MaTeMaTH4eCKOTo
MasITHHUKA.

o v oA W

2. OmpeneneHne 4acTOThI U TIEpHO/ia KOJeOaHU NPy >KMHHOTO MasiTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH MEPHOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEpUOa KOJIEOAHUN NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHOJia KoJieOaHUN rpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Irpy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIUE  3aBHUCHUMOCTh  TIEpHOJa  KOJeOaHwMit
MPY>KMHHOTO MasiTHUKA OT MACChI TPy3a U KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO TaeHUS.

Pa3nen 10. DinekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJHBI.



DJIEKTPOMarHuTHOE  TOJIEe.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoOJIHOBBIE CBONCTBA
CBETAa.

lemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomol u onvimul.

1. V3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHUS.

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  [IpsmonuHeiHoe
pacnpoctpanenue ceta. 3atMenus ConHua u JIynel. Otpaxkenne ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBeta. [lomHoe BHyTpeHHEE
OTpaX€HHE cBeTa. VICmoyb30BaHWE TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox ayuel B inH3e. OnTudeckas cucrema poToarapaTa, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucremMa. bau3opyKocTh U JadbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OmnwiTel Hblotona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBOI.

Xop nydeii B coOuparomieit JInH3e.

XoJ JIy4er B pacCEUBArOIIECH JIMH3E.

[Tonyyenune n300pak€HU ¢ TOMOILBIO JINH3.

W X N R W R

[TpuHun aevicTBus ¢oToarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riiaza.

11. Pa3noxxenue 6eoro cBeTa B CIIEKT).

12. [TomydyeHue 6e10ro CBEeTa NPHU CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yria OTPaKEHUS CBETOBOTO Jiyda OT YIJia
najicHusI.

2. M3ydenue xapakTepuCTHK U300paKeHUs IPEAMETA B IJIOCKOM 3epKalie.



3. HMccnepoBaHue 3aBUCHMOCTH yIJia MPEJIOMIICHHUS] CBETOBOTO Jyda OT yrjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. Tlomyuenue U300pakeHHI C MOMOIIBIO COOUpaIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparoiei
JINH3BI.

6. OIBITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKT.

7. ONBITHI N0 BOCHPHUATHIO I[BETA MPEAMETOB MPU HUX HAOIIOJECHUU uepe3
[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mojenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMom. KBaHTel. JInHEHYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-u3nydeHus. CTpoeHHUEe aTOMHOTO
anpa. HykioHHas wmoxaens artomHoro szapa. W3otonsl. PaanoakTuBHBIE
npepaieHus. [lepron nomypacnana aTOMHBIX sIEp.

SnepHbie peakiuu. 3aKOHBI COXPaHEHHUs 3apsJOBOTO M MAacCOBOIO YHCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBsa3b Macchl M 3HEpruu. Peakuum cuHTe3a u
nenenud siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBUS paguOAKTHUBHBIX HW3IYYEHHUU Ha IKUBbBIC
OpTaHU3MBI.

lemoncmpayuu.

1. CrnekTpbl U3TyYEHHUS U TIOTIIOICHUS.

2. CHeKTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopoja.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus uziaydeHus: IPUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuuvie pabomel u onvimel.

1. HaGnroneHue CrulONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HMccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIHMU YACTUIIBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. H3mepenue paaroakTUBHOTO (hOHA.

IHoBTOpPUTEIBLHO-00001IAKOINMIA MOTYJIb.

[ToBTOpUTENHEHO--0000IAIONTNI MOAYJIh TIPEIHA3HAYCH /I CUCTEMAaTH3aIuU
1 00001IIEHUS TTPEAMETHOTO COJEPKAHUS U OTIBITA IEITEIbHOCTH, MPUOOPETEHHOTO
NPy U3YYCHUH BCEro Kypca (U3MKH, a TaKXKe JJisg MOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajigs 00ydarommxcsi, BHIOPaBIIUX 3TOT
y4eOHBIN MpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaeTCs JOCTHKEHNUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass IPAMOTHOCTb. OCBOCHHME HAYYHBIX METOAOB HMCCIIEIOBAHUSA
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMU OOBSACHATH (HU3MUECKUE
ABJICHUSI, TPUMEHAS TIOJYyYEHHBbIE 3HAHWS, pemarh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIHATBHO 1€ TETbHOCTHBIN XapaKTep JaHHOTO pa3eia peain3yeTcs 3a
C4€T TOTO, UTO OOYYAIOIIMECs BBIMOJIHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:
HAa OCHOBE [IOJIYYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHITH
dbu3ndecKue SBICHUS B OKPYKAOIICH MPUPOJIE M TIOBCETHEBHOM KU3HM,
WCITOJIb30BATh HAYYHBIC METOJIbI HCCIICTOBAHUS (DM3UUCCKUX SBICHUN, B TOM
YHUCIIE 11 IPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOoOJIee BaKHBIX JTOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOJIb30BaHUS PA3JIMYHbIX NUCTOUYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.

IHNTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3SUKE HA YPOBHE OCHOBHOI'O OBILIETI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha YpOBHE OCHOBHOTO OOLIEro 0Opa30BaHUs HAIPaBJIEHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

B pesynbraTe u3ydenus: GuU3NKA Ha ypOBHE OCHOBHOIO 00IIero 00pa3oBaHUs
y oOyuaroierocss 6y1yT cpOpMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3YyJIbTaThl B
YaCTH:
| 1) naTpHOTHYECKOro BOCIIHTAHMS:
il IpOsIBJIEHUE WHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUNCKOMN

(bu3nuecKoil HayKu;

| LEHHOCTHOE OTHOLIEHNE K JOCTHIKEHHSM POCCHMCKUX YUEHBIX--(DU3UKOB;
2) TPaKIaHCKOT0 H TYXOBHO-HPABCTBEHHOTO BOCITUTAHMSA:

R —

_ FOTOBHOCTB K aKTUBHOMY YYacTHIO B 00CYK/IEHUHU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHUKEHUI
busuKy;

| OCO3HaHWe BAKHOCTH MODAIbHO--3THUYECKHX TPHHIMIOB B JAEATEIbHOCTH
Y4EHOTO;
3) 3cTeTHYECKOr0 BOCTIMTAHMS:

—

I BOCIIPUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOI'0 MO3HAHUSI:



|

| OCO3HAHME LEHHOCTH ¢bu3nYeckoil Haykd Kak MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSL TEXHOJOTUM, BaXKHEWIEH COCTaBIISIOLIEH
KYJbTYPBI;

I pa3BUTHE HAY4YHOU JIO003HATENIBHOCTH, MHTEPECAa K HCCIIEIOBATEIbCKON
NEeSITebHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  310pPOBbS W  IMOIHOHAJIBLHOIO
0J1aronoJIyaus:

| OCO3HAHME LEHHOCTH OE30MACHOTO oOpaza JKHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30IaCHOTO TOBEICHUS Ha
TpaHCIOPTE, HA JIOpOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM 00O0pYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

[ c(OpMUPOBAHHOCTH HaBbIKa PEIICKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'O e IpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

| aKTHBHOE y4acTHEe B PEHICHUH MPAKTHYECKUX 3aaad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHON HANPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUYECKUX 3HAHUN;
[ MHTEPEC K NPAKTUYECKOMY U3YUEHUIO NMPo(ecChid, CBSI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

[ OpUEHTalMsl Ha NMpUMEHEHHE (PU3MUECKUX 3HAHUM JUIs pelieHus 3ajad B
o0JacTh OKpY’Karollell cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH HX
BO3MOYKHBIX MMOCHEICTBHI 111 OKPYKAIOIIEH CPEAbL;

| OCO3HAHHE TIOBATBHOTO XapaKkTepa 3KOJIOTMYECKUX MpoOieM U MyTed ux
penieHus;

8) amanTanuMm K M3MEHSIONIUMCSI YCJIOBUSIM COLNUAIBLHOW M TPHUPOTHON
cpeabl:

[ NOTPEOHOCTh BO B3aMMOJICUCTBUM TPU BBINOJIHEHUH MCCIEIOBAHUNA H
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
TIPYTHX;

| NoBBIEHHE YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 NPAKTHYECKYIO
NEeSATENbHOCTD;

[ noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4nciie (HOpMyIUpOBaTh
UJIeH, TOHSITHS, TUIIOTE3bI O (PU3MUECKUX OOBEKTaX U SBICHUSIX;

H Ooco3HaHuEe AeHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

[ IUTAHUPOBAHUE CBOETO pPa3BUTHA B MPUOOPETEHUHM HOBBIX (HU3HUECKUX
3HAHUM;

[ CTPEMJICHHUE aHAJTU3UPOBATh U BBISBISATH B3aMMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN;



|| OueHKa CBOMX IeHCTBHIl ¢ y4€TOM BIIMSHMS Ha OKPYXAIOILIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIICCTBUN.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs IpOrpaMMBbl IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyuaromerocs OyayT cOpMHpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIUE TO3HABATEIbHbBIE YHUBEPCAJIbHbIE YUEOHbIE AEHCTBUSA,
KOMMYHHUKAaTUBHbIE  YHUBEpCAJbHbIE  Yy4eOHblE  JEWUCTBUSA,  PETYJISTHBHbBIC
YHHUBEpCaJIbHbIC yUCOHBIE IEHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBLIC y‘leﬁﬂble HeﬁCTBHH

ba3oBble Joruveckue aeicTBusi:
BBISIBIIATD W XapaKTEpPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(s1BICHUIN);
yCTaHaBJIMBATh CYIECTBEHHBIA MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,
| BBIABJISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;
| BBIABJISITH NMPUYUHHO--CJICACTBEHHBIC CBSI3W TPH H3YYCHHH (PU3MUECKHUX
SIBJICHUI Y TIPOLIECCOB, JIeNIaTh BBIBOJIBI C UCIIOIB30BAHUEM JCTYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUN, BBIJIBUTATh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3NYECKUX BEIUYHH;
CaMOCTOSATEIILHO BBIOUPATh CIIOCO0 penIeHus yaeOHOH (GU3HIeCKOn 3a1auu
(cpaBHEHHME HECKOJIbKMX BapUAHTOB pEIICHMs, BBIOOp HauOoliee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUER).
ba3oBble uccienoBareJbcKue 1eHCTBUA:
WCITOJIB30BATh BOIIPOCKHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT TTO3HAHMS,
| OPOBOAMTH O CAMOCTOSTENBHO COCTABIEHHOMY ILIAHY OIIBIT, HECIOMKHBIHA
bu3nYecKuil IKCIIEPUMEHT, HEOOJbIoe HucchaeAoBaHrEe (U3HUECKOTO
SIBJICHUS,
OIICHMBAaTh Ha TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OpMaIHio,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WM DKCIICPUMCHTA;
| caMOCTOATENIbHO (hOPMYJIMPOBaTh OOOOIICHUS U BBIBOBI 110 pe3yJibTaTaM
MIPOBEIEHHOTO HAOIFOACHUS, OTBITA, MCCIICIOBAHUS;
MPOTHO3UPOBATh  BO3MOXXHOE JalIbHEWIee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEATOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.
Pa6ora c nnopmanueii:



IIPUMEHATH Pa3JIU4HbIC METO/bl, NTHCTPYMEHTHI U 3aIPOChI IPU IOUCKE U
orbope mHGOpPMAIMU WIM NAaHHBIX C Y4E€TOM MPEIJIOKEHHON ydueOHOU
¢uznueckoil 3anauu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IUYHBIX BUJOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAIbHYIO (OpMy MpeacTaBiICHUs
uHpOpMallMl U WUIIOCTPUPOBATh peEUIaeMble 3aJaud  HECJIOKHBIMU
CXE€MaMH, IuarpaMMaMi, MTHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHH:

B XOJie OOCYXKIEHHUs Y4eOHOro Marepuana, pe3yJbTaToB JIA0OPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA pEIICHUE 3aJaddl W TOJJCp>KaHue
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXICHUSIMH JPYIHMX YYaCTHUKOB
Jauasnora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MO3UITHIA;

BBEIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MIChbMEHHBIX TEKCTAX;
myOJIUYHO MPEJICTABISATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OMbITa
(9KCTIeprMEHTa, UCCIICIOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHOM
paboThI IpH pEIIEHUH KOHKPETHON (PU3HUYECKON MPOOIEMBI;

MPUHUMATh eI COBMECTHOM ACATEIHHOCTH, OPTaHU30BLIBATh JICUCTBUS
mo e¢ IOCTMKCHHIO: pacHlpeleisaTh PO, OOCYKIaTh IPOIECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOJBKUX JIFO/CH;
BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa o
CBOEMY HAIIPaBIIEHUIO U KOOPJUHUPYS CBOU JCHCTBUSA C IPYTUMH YICHAMHU
KOMaH/IbI,

OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIUsAX, TPEOYIOIUX
TS perieHus: GU3nIecKux 3HaHUM;

OPUEHTUPOBATHCA B  PA3NUYHBIX MOJAXO0JAaX MPUHATHUS  pPEIICHUMN
(MHAMBUlyaIbHOE, MPUHITUE PEIICHUS B TPyNIeE, NPUHATUE PEIICHUI
TPYIION);

CaMOCTOSITEJIbHO COCTaBJISITh aJITOPUTM PEIICHUST (PU3HMUECKON 3a1a4u WU
IJlaHa MCCIENOBaHUSl C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BAPUAHTHI PEIICHU;



Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallU U IIpeIaraTh IUIaH €€ U3MECHEHHS,
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTWXKEHHS) Ppe3yslbTaToB
JeSITEIbHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHBBI B JCSITEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HUCCIIEJOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

| OLICHUBATb COOTBETCTBUE PE3YJILTATA LEIU U YCIOBUAM;

| cTaBUTH ce0s HA MECTO JPYIOro 4eJI0BEKa B XOJI€ CIIOpa WU JUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIrOro;

| Ipu3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelICHUH (PU3NYECKUX 3a7a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHI1y 00yueHus B 7/ KJiacce MpeaMETHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OOYUaIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHYECKHUE  SIBJICHUA,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, E€IUHUIBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSIMOJMHEMHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cuJa, nedopmarius (ynpyrasi, MJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;
paznuuarh sBieHus (IudQy3us, TEMIOBOE JABMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHUs, Nepeada JaBJIeHUs TBEPABIMU TEIAMHM, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHHE, IUIABAHHME TEJ, IMPEBpPALIEHUS MEXaHHYECKOU
DHEPIUHr) MO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SABIICHHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX SBJICHUHA B
OKpY’)KalollleM Mupe, B TOM 4ucie (U3NUECKUe SBJICHHUS B TNPUPOJE:
IPUMEPBI JIBMXKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHM B YKMBOM M HEKWUBOU
NpPUPOAE, NECUCTBUE CWJIBI TPEHUS B NPHUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOro IaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]ja4y B YUEOHYIO,
BBIJICJISITH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH ) PU3NYECKUX SIBJICHUN;



OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCHIOIB3YS
bu3ndecKue BeMUMHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEIA,
CHUJIa TPEHUs, 1aBJieHne (TBEPIOTO TeNa, KUAKOCTH, T'a3a), BRITAIKUBAIOIIAS
cuia, MEXaHu4deckas padoTa, MONIHOCTh, IUIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMANbHASL JHEPrus), NpPU ONUCAHWUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUil CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAYCHUS U €IMHUIIbI
GU3MYEeCKUX BEJIMYHMH, HAXOAWTHh (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTHMH BEJIWYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3YsI TIpaBujIa CJIOXKEHHUs CWII (BIOJb OJHOW MpsAMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBuWiIO paBHOBecHs pbiuara (0s10ka),
«30JI0TOE TPAaBUJIO» MEXAHUKH, 3aKOH COXPAHCHUS MEXAaHHYECKOU
SHEPruM, MpPU OSTOM JaBaTh CIOBECHYIO (HOPMYJIMPOBKY 3aKOHa H
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAXKECHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, IPOILIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH MPUYUHHO--CJICACTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ Omopoi Ha 1—2 WM3yYeHHBIX CBOWCTBA (DU3UICCKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarh pacuy€THble 3ajaud B 1-2 neWCTBHSI, WMCIHOJIb3YS 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIJIOBUSI 33/1a4d 3aMHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEJIMUMHBI B (POPMYJIBI U TMPOBOJUTH PACUEThl, HAXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMbIC JJIs PEIICHUS 3a/lay, OLCHUBATh PEaTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBI;

pacro3HaBath MpoOJEeMbl, KOTOPhIE MOXHO PEUIUTh MpU TOMOIIH
($bU3UYECKUX METO/IOB, B ONTMCAHUM UCCIIEAOBAHUS BBIICISITH IPOBEPSIEMOE
npeAnoyioxkeHue (TUoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOJTYYEHHBIN
pe3yJibTaT, HaXOIUTh OIIMOKM B XOJE OMbITA, J€JaTh BBIBOJBI MO €r0
pe3yJibTaTam;

MPOBOAUTL OMNBITHI 1O HAOMIOJCHUIO (U3WYECKUX SBJICHUM WU
(bu3nYeCcKUX CBOMCTB Tei: (HOPMYIHPOBATH TPOBEPSEMBIC MPEANOT0KCHUS,
coOHMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pyA0BaHUs, 3aUChIBATh XO/1
oTbITa U (POPMYITHPOBATH BHIBOIBI,

BBINOJIHATh MPSIMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHHM, MACChl TeIa,
o0BéMa, CHUIBI M TEMIEpaTyphl C MCHOJb30BAaHUEM aHAJOTOBBIX W



UGPOBBIX TMPUOOPOB, 3aMUCHIBATh IMOKAa3aHHs MPUOOPOB C YUIETOM
3aJJaHHOW a0COIOTHOW MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJNTH MCCIIEAOBAHNE 3aBUCUMOCTH OHON (PH3UUECKON BETUIMHBI OT
JIPYToi C HCIOJB30BAHUEM TMPSMBIX HW3MEPCHHH (3aBHCHMOCTH ITyTH
PaBHOMEPHO JABMKYIIETOCS T€JIa OT BPEMEHU JIBIKCHUS TENA, CHITBI TPECHUS
CKOJIbKEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel u
HE3aBHCUMOCTH CWJIBI TPEHHS OT TUIOIIATN COTPUKOCHOBEHHS TEJ, CHIIBI
YIPYTrOCTH OT YJIWHEHUS TPYKUHBI, BRITAIKUBAIOIICH CHJIBI OT 00BEMa
NOrpyXKEHHON YacTH Tella U OT TIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJla, OT MIYOHHBI, HA KOTOPYIO MOTPY>KEHO TEeJO, YCIOBUN
TUTaBaHMSI TEJl, YCIOBUI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHWsA, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeNysl MNPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MIPEUIOKEHABIX TaOMWIlT U Tpa(uKOB, JCNaTh BBIBOJBLI IO PE3yJIbTaTaM
UCCIICIOBAHMS,

MIPOBOJUTh KOCBEHHBIE HW3MEpPEHUsS (U3MUIECKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA )KUJIKOCTH U TBEPJIOTO TEJa, CUJIa TPEHUS CKOJIbKEHUS, TABJICHUE
BO3/[yXa, BBITAIKUBAIONIAs CHUJA, JCHCTBYIONIAas Ha MOTPYKEHHOE B
KUIKOCTh  TeNo, KOA(D(HUIIMEHT TMOJEe3HOTO  JECUCTBHS  MPOCTHIX
MEXaHU3MOB), CIEAysS NPEIJIOKCHHOW WHCTPYKIIWW: TIPU BBIMOJTHECHUU
U3MEPCHUI COOMpaTh JKCIICPUMEHTATBHYIO YCTAHOBKY W BBIYUCIIATH
3HAUYE€HHUE NCKOMOW BEJINYUHBI,

COOJII0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIINAIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JAUHAMOMETP, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepU30BaTh MPHUHIUIBI  JEACTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA WX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECCKUN TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, aApEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKUX SIBIICHUN U HEOOXOIMMBIE (PU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTh  MpUMEpPhl  (HAXOOWTh  HWHGMOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3UYECKUX 3HAHWA B TOBCETHEBHOUN
KU3HH I obecriedeHusi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOTIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKpPY KaIOILEH Cpeie;



OCYILECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLTNXCSA
3HAHUW M NYyTEM CpPAaBHEHUS Ppa3JIMYHBIX HCTOYHUKOB BBIIEIATH
UHpOpPMAIMIO, KOTOpas SBISIETCS HNPOTHUBOPEUYMBOM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINOJHEHUH yUYEOHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
JAUTEepaTypy (PU3MUECKOTO COAEPIKaHUs, CIIPaBOYHbIE MAaTEpUaJbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHU KOHCIEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUUECKOro COACPKaHUS, B TOM
YHClie MyOJINYHO JAeNaTh KpaTKUEe COOOLICHHS O pe3yabTaTaxX MPOEKTOB MIIH
y4eOHBIX HUCCIEN0BAaHUM, MPU ITOM I'PAMOTHO HCIIOJIb30BATh M3YyUEHHBIH
NOHSATUMHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

IpU BHITIOJTHEHUH YYE€OHBIX TPOCKTOB W HCCICIOBAHHWNA paclpeieiiaTh
O0513aHHOCTH B TpYIIE€ B COOTBETCTBHM C ITOCTABJIEHHBIMU 3aj[auyaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JEHCTBHUI, aJleKBaTHO OILICHUBATH
COOCTBEHHBIH  BKJaX B  JESATEIBHOCTb  TIPYMNIbI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHIE, YUUTHIBASI MHEHHE OKPYKAIOITHX.

K xonmy oOyuenus B 8 kJiacce MpeAMETHBIE Pe3yabTaThl Ha 0a30BOM
ypOBHE JOJDKHBI OTpaXkaTb C(POPMHUPOBAHHOCTH Yy OOydYarOIIUXCS
YMEHUU:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIIIMUYECKHE U
amMopHBIC Tela, HACBHIICHHBIA W HEHACHIMICHHBIM Map, BIAXHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEPrusi, TEIIOBOM JBHUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsii, FIEKTPUUECKOE I0JIe, TPOBOIHUKH
U TURJIEKTPUKH, TOCTOSHHBIN 31EKTPUYECKUIN TOK, MArHUTHOE TIOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe U CxkaTuhe, TerJionepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBaHUE, KAWUISPHBIC SIBICHUS, HUCTIapEHUE,
KOHJICHCAIMs, TJIaBICHHE, KpUCTAIIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaya (TerI0MpPOBOIHOCTH, KOHBEKIIUS, U3ITyYEHHE),
DIIEKTPHU3ALIMS Tell, B3aUMOJICHCTBUE 3apsAI0B, ACUCTBUS IIIEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aMMOJCHCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, DJIEKTPOMATrHUTHAS] WHIYKIIHS )
0 ONUCAaHUI0 UX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHHE;



pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX SBJICHUHA B
OKPYXaIOleM MHpE, B TOM 4Yucjie (U3NYECKUE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalNWUIApHBIE SBICHUA B TMPUPO/IE,
KpUCTaUIbl B TMpupojae, uziydeHue CoiHla, 3amep3aHue BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHESI, CHETa, DIICKTPUICCKUE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apeiid morocoB, poJib MArHUTHOTO MOJIS JJ1s1 ’KU3HU Ha 3emuie,
NOJIIPHOE CHUSHHME, MPU STOM MEPEeBOJIUTH MPAKTHUECKYIO 3ajlayy B
y4eOHYI0, BBIJCISTh CYIICCTBEHHBIE CBOWCTBA (MpU3HAKU) (HUIUIECKUX
SIBIICHUI;

OIHMCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TeMIIepaTypa, BHYTPECHHSIS YHEPTHUS, KOJIUIECTBO
TEIJIOTHI, yJeJdbHas TeIJIOEMKOCTh BEIECTBA, yHelbHas TeIIoTa
IUIaBJICHUS, yJeNbHAs TeIUIoTa NapooOpa3oBaHMs, ylelbHas TeIioTa
CropaHusi TOIUTMBA, KOA(D(HUIMEHT TMONE3HOTO ACHCTBUSA TEIUIOBOU
MaITUHBI, OTHOCUTEIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUECKHM 3apsi, CHUjla
TOKa, DJIGKTPUYECKOE HaNpsDKEHHE, CONPOTUBIIEHHWE TPOBOJHUKA,
yIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta M MOLTHOCTH JIEKTPUUECKOTO
TOKa), MPU ONMHCAHWUU TIPABWJIBHO TPAKTOBaTh (U3MUECKHA CMBICT
WCITOJIB3yEMBIX BEJIMYWH, 0003HAUYCHUSI U SIUHUIIBI (DU3NICCKUX BEIIMYHH,
HaXOJIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUWKu W3yUYCHHBIX 3aBUCHMOCTEH
(U3UIECKUX BEITMYHH;

XapaKTEepU30BaTh CBOWCTBA TeM, (PU3MYECKUE SBIEHUS U IPOIIECCHI,
UCIIOJIb3Ys] OCHOBHBIEC TOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKOU TEOPUHU
CTPOEHHS BEIIECTBA, NMPUHIUI CYNEPIIO3UITMU ToJIel (Ha Ka4eCTBCHHOM
YPOBHE), 3aKOH COXPaHCHMS 3apsiia, 3akoH OMa JJIs yJacTKa IenH, 3aKOH
Jlxxoynsi—Jlenna, 3aK0OH COXpaHEHHS SHEPTHH, TIPU STOM JIaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alMUCHIBATH €M0 MAaTEMATUUECKOE BHIPAKECHHE;
OOBSCHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHTYaIlui NMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIISATH
MIPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH O0BsICHEHNE U3 1—-2 Jorndeckux
maroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBIICHUI,
(bU3NMYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3adaud B 2—3 JICHWCTBHS, HCIOJB3YysS 3aKOHBI W
dbopmyIibl, CBSA3BIBAIONINE (PU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/lauyd 3allMChIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JIS  PEIIeHHUs 3aJa4d, BBIOMpATh 3aKOHBI U  (OPMYIIHI,



HEoOXoauMble JUIsi €€ pelieHusi, MPOBOAUTH pacy€Thl W CPaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PpEUIUTh MpPU TOMOIIU
bu3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEOBAaHUSA, BBIACIATDH
IpOBEPSIEMOE TPEINONOKEHNE, OICHUBATh MPABUWIBHOCTh MOPAIKA
MIPOBEJICHUS HCCIIEI0BaHNUS, ATaTh BBIBOIBL;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3MUYECKUX SBICHUNA WM
bu3MYecKuX CBOMCTB Tell (KamIISIpHbIC SIBICHHS, 3aBUCUMOCTD JJaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIeCcCa OCTHIBAaHUS U
HarpeBaHusl MPU H3IYYECHHH OT IBETa H3Iy4aromieil (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJBI OT TEMIIEPATYpPhl >KUJIKOCTH U
IIOMEAaM €€ TMOBEPXHOCTH, OJJEKTPU3AlMsA TE1 W B3aUMOJCUCTBUE
NEKTPUUECKUX  3apsi/ioB, B3aUMOJICUCTBHE TMOCTOSHHBIX MarHUTOB,
BU3yaliM3alisl MarHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHuTOB, JCHCTBUSA
MarHUTHOTO TOJS Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOMCTBa 3JIEKTPOJABUIATENsI MOCTOSHHOTO TOKa):  (OpMYIUMpPOBATH
IpOBEpsieMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyZ0BaHUs, OTIUCHIBATH XOJ1 OMBITa U (HOPMYIUPOBATH BHIBOIBI;
BEITIOJTHATH MIPSAMBIC U3MEPECHUS TEMITEPATyPhl, OTHOCUTEIHLHOUN BIAKHOCTH
BO37[yXa, CHUJbl TOKAa, HANpPSHKEHHUS C HCIOJB30BAaHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3WUCCKUX BEIWYWH, CPAaBHUBATH PE3yJbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PM3HUECKOM BETUYHHBI OT
JPYro C UCHOJIb30BAaHUEM TMPSIMBIX  U3MEpPEHUU  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, TUIOHIAJA MOMEPEYHOTO
CEUCHHMS U yICIBbHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CUITBI TOKA,
UIYIIEro 4epe3 TMPOBOJHMUK, OT HANpPsDKEHHsT Ha  IPOBOJIHHUKE,
UCCJIEIOBAHUE TOCJIEIOBATEIBHOTO UM  MMapajuIeIbHOTO  COEAMHEHUU
IPOBOJHMKOB): TUIAHUPOBATh HCCIENOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, Clenysl MPeoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTaThI MOYYEHHON 3aBUCIMOCTH B BHJI€ TaOIUI] U TpadUKOB, 1eTaTh
BBIBO/JIBI 110 pE3y/IbTaTaM UCCIETOBAHMS,

MPOBOJUTh KOCBEHHBIC W3MEPECHUs] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHHWE TMPOBOJHHMKA, padoTra U
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIAaHUPOBATh W3MEpPEHHs, COOMpPAThH
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAIOKEHHOW WHCTPYKIIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMUNHBI;

COOJII0IaTh MpaBUiia TEXHUKN 0€30MaCHOCTH TP paboTe ¢ Jab0paTOPHBIM
000pyI0BaHUEM;



XapaKTepu30BaTh MPUHLMIBI  JEHCTBUS HW3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMNCTB C ONOPOI HA UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUICHUS] JOMOB, TUTPOMETP, ITapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DHEPruM, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHble  AJIEKTPONPUOOPHI (mpumMepsbl),  DIEKTPUUYECKHE
PEIOXPAHUTEIH, JIEKTPOMArHUT, 3JICKTPOABUTATEh TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3MYECKUX SIBICHUI W HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIMCTBA U HU3MEPHUTEIbHBIC
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CTOPaHUA,
AIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl SJICKTPUUYECKUX IIeTe ¢
MOCJIEIOBATEIBHBIM U TTApAJUICIBHBIM COCTMHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBbIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM JJ1s1 obecrieueHusi 0€30MacHOCTH MPpU 0OpalieHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOJIEHUSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIATh TOWUCK HHPOpMamu (QU3NIECKOTO COACpXKaHHUSI B
WuTepHere, Ha OCHOBE HWMEIOIUXCA 3HAHUH HU TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETSATH MH()OPMALINIO, KOTOPAs SIBISIETCA
MPOTUBOPEUYUBON HITK MOXKET ObITh HETOCTOBEPHOM;

UCITIOJI30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
JauTepaTypy (GPU3HUECKOro CoAepKaHusl, CIPaBOUYHbIE MaTEPUAJIbl, PECYPCHI
cetu MuTepHeT, BIaAeTh NpUEMaMH KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE W KPATKHE YCTHBIE COOOIICHHUS,
0000mass wHOOpPMALMIO U3 HECKOJBKUX HCTOYHHKOB (PHU3UUECKOTO
CoJIep>KaHusl, B TOM YHCJIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI TPOCKTHOM
WJIA UCCIIEZIOBATEIBCKOM e TEIbHOCTH, IIPH 3TOM T'PaMOTHO MCIIOJIh30BaTh
W3YYEHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHHUE ITPE3CHTALIUEH;

IpU BBITIOJIHEHUU YYEOHBIX TMPOEKTOB W HCCIECIOBAHUN (U3NUECKUX
MPOIIECCOB paclpeieiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 3aJla4aMH, CICIUTh 32 BBHIMIOJTHEHUEM IJIaHa JEHCTBUHN H
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAJl B
NeSATEeTLHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



K xoH1y o0yuenus B 9 kiiacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéTa, MaTephalibHas TOuKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBWXXEHUS, Jedhopmalius
(ynmpyrasi, miaacThuyeckasi), TPEHUE, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE,
HEBECOMOCTbh M NEPErpy3KH, UEHTP TSHKECTH, aOCOIOTHO TBEPAOE TENO,
HEHTpP TsDKECTH TBEPJOTO Tejla, paBHOBECHUE, MEXaHUYECKUE KoJieOaHUsT U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIIKajIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JAIbHO30PKOCTH,
CHEKTPBI UCITYCKAHUS U MOMJIOUIEHUs, anb(a-, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIAEPHAS SJHEPreTHKA;

| pasznuyaTh SIBI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JIBHJKEHHE 10 OKPY’KHOCTH, B3aMMOJICHCTBHE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE IBIKECHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJE€OaHUsI), PE30HAHC, BOJHOBOE JABMKEHUE, OTPAKEHUE
3BYyKa, IPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIo’KEHUE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAasl PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOro0 CIEKTpa
U3ITyYEHHs]) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SBIICHUE;

| pacmo3HaBaThb NPOSBJICHUE U3YYEHHBIX (U3NYECKUX SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIIUBBI, ABMKEHUE TIaHeT COTHEUHON CHCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, LBETa T,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYECKOe IEHCTBHE BHJIUMOIO,
yIbTpadUOIECTOBOTO U PEHTIC€HOBCKOTO M3IYyYEeHHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PAJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANIOB, JEHUCTBHE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOWCTBA (MpPU3HAKH) (PU3MUECKHUX
SIBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCHOIb3YS
¢bu3nyeckue BeNWYUHBI (CpeIHssI W MIHOBEHHAas CKOPOCTb Tejla MpuU
HEPaBHOMEPHOM JIBMOKEHHM, YCKOPEHHE, MEpPEMEIIEHUE, IMyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC TeNa, HMMIYJIbC TeNa, HWMITYJIbC CHJIBI,



MeXaHW4YecKas paboTa M MOIIHOCTh, MOTCHIMATbHAS DSHEPrUsl Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIUs CXKaTou
NPYKUHBI, KHHETUYECKas YHEPT U, TIOJTHASI MEXaHUIeCKasi SHEPTHsI, TICPHUOT
¥ YacToTa KojeOaHWH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeldb MPEJIOMJICHHUSI Cpefbl), MPU OMHUCAHUHU
NPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH,
0003HAYCHUSA W CIUHUIBI (U3NYECKUX BEIHYHUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYCCKYIO BEIMYMHY C APYTUMHU BEIMIHMHAMH,
CTPOUTH rPapUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS M TMPOIIECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NOPUHLIUI CYNEPHO3UIMN CHJI, MNPUHIUI OTHOCHTENbHOCTH ['amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsA0BOI0 U MacCOBOI'O UHCEN
IpU SJACPHBIX PEAKIHSIX, TMPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH
MPUYUHHO--CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 IOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemaTh pacu€THBIC 3a1a91 (OMUPAIONINECs Ha CUCTEMY U3 2—3 ypaBHEHUH ),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE (PU3NUECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a YCJIOBUA 3aau 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJIOCTAOIINE U U30BITOYHBIC JAaHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBbIC [JJIsi pEIIeHUs, MPOBOAUTH pPACUEThl H  OLIEHWBATH
PEATUCTUIHOCTH MOTYYCHHOTO 3HAUYCHUST (PU3NIECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, HCIONb3ys ONHCAHME HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OLCHUBATh MPaBUWIBHOCTh MOPAJKA
NPOBEICHUS  HMCCIIEOBAHUSA, JeNaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUN U OTIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOJACHUIO (PU3MYECKUX SBICHUM WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI DHEPTUH, 3aBUCHUMOCTh TEpUOAa KOJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIeOaHUH, MPSIMOIMHEHHOE PaclpOCTPAHEHHE CBETA,
paszioxeHue Oelloro CBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs MpeaMeTra B coOuparomien



JWH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HW3ITydeHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €T0 Pe3yIbTaThl, (OPMYIHUPOBATH
BBIBO/IBI,

IIPOBOJNTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ONpeaesis
CpeHee 3HAa4YCHHE W3MepsAeMOll BenMYuMHBI ((POKYCHOE pacCTOSHHE
cobuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MEpEHUSs
(M3MEpUTEBHOTO TTPUOOpPA);

MPOBOJUTH WCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKMX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTD ITyTH OT BPEMEHH TIPU
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HayaJbHOM CKOPOCTH, Iepuoja
KOJICOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKE€HHUs CBETa OT yIJia MaJeHUs U yrija MpeIoMJICHUS OT yria
najieHus1): IUIAHUPOBATh HCCIEJOBAaHUE, CaAMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (DHKCHpOBaTh pe3yibTaThl IMOJYYCHHOW 3aBUCHMOCTH
(bu3MYeCcKUX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, AeiaTh BBIBOJBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBbIE H3MEpPEHUS (U3MYECKUX BEIUYUH (CpEeAHssS
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOTHOTO TAaACHHS, KECTKOCTh NPYXKHUHBI, KOIDPHUIMEHT TpeHUs
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa M MEPHO]
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
CWia coOWparomiei JHWH3bI, PAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPEHUsI, COOMpPaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJHSATH
U3MEpPEHUs, CIeays MPEeIOKEHHON WHCTPYKIIMH, BBIUYMCISATH 3HAYCHUE
BEJTMYMHBI U AaHAJTM3UPOBATH MOTYUEHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHN;

COOJTI0/IaTh MIpaBUiia TEXHUKU 0€30MaCHOCTH TP paboTe ¢ J1ab0paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH M3YyUYCHHBIX (U3HMUECKUX MOJIEIICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO0, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, TUIaHeTapHasi MOJIeTh aTOMa, HyKJIOHHAs! MOJIeITb
aTOMHOTO SJIpa;

XapaKTEePU30BaTh TPUHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOPOM Ha HMX OMUCaHus (B TOM YHCIIE:
CIUAOMETp, JATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepucKor, ¢oToanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuibCoHa), HCMONB3YyS 3HAHUA O



CBOMCTBaX (U3MYECKMX SBICHMM U  HeoOXoauMmble (U3HUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUECKUX ITPOLIECCOB IPU
pelieHnu  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI s
MOCTPOEHUS N300PAKEHU B INTOCKOM 3€pKaJie U COOUPAIOLLEH JTUH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIHOJB30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU U obecriedeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbs M COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKpPYKAIOILIEH Cpeie;

OCYIIECTBJIATh TOWCK WHpOpMaud (PU3AUECKOTO COJACpKAHHUS B
HuTepHeTe, caMOoCTOATENBHO (GOPMYIINPYS MOMCKOBBIN 3arpoc, HaXOAUTh
NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYY€HHON MHPOpPMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOMOJHUTENIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil HAYIHO--TIOMYJISIPHYIO
JaUTepaTypy (PU3NUECKOro COAEpKaHus, CIIPaBOUYHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAIIMK W3 HECKOJbKHX HCTOYHUKOB (DU3UUECKOTO COAep aHUs,
nyOJMYHO MPEICTABIATh PE3YyIbTaThl MPOEKTHOW HIIM MCCIIE0BATENbCKON
NESTENIbHOCTH, TMpPU 3TOM TPAaMOTHO  MCHOJb30BaTh  U3YyUEHHBIH
NOHSATUWHBIM amnmapar Hu3y4aemoro pasjena (U3MKH U CONpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4yéToM OcoOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.
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11 ®dusuka - HayKa o MPUPOAE 2 https://m.eds00.ru/7 | gusudeckue u XUMUYECKHE PCIICHUC
416194 SBIICHHS, HAOIOICHNUE, PacCHCTHBIX 1
JKCIIEpUMEHT, MOJIEIIb, g:qSCTBeHHLIX
Jad,
bubmmoreka HOK TUIIOTE3a, €AUHULIBI NpaKTHYeCKas
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WToro no paseny 6 OIIBITHI IO HAOIIOIEHUIO

Pa3nen 2. [lepBoHayaibHble CBeIeHHS O CTPOEHHH BellleCTBA

(bHU3HYCCKHX SBICHUH WITH
(U3MYECKUX CBOHCTB TEI:
(hopMyIHpPOBATH IPOBEPSIEMBIE
MPEANOI0KEHHUSI.
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bubmuoreka [JOK
2.1 CTpoeHHe BEILIECTBA 1 https://m.edsoo.ru/7
1416194
JIBrkenue u bubnunoreka [JOK
2.2 B3aMMOJIEMCTBUE YACTHI] 2 https://m.edsoo.ru/7
BEIECTBA 416194
bu6mmoreka [JOK
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petiectsa £416194
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Pasnen 3. /IBu:keHre H B3aUMO/IeiicTBHE TeJl

3.1

MexaHuueckoe IBMKEHUE

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

416194

Hcnosnp30BaTh NOHATHS: aTOM,
MOJICKYJIa, arperaTHbIC
COCTOSIHUS BemecTBa (TBEpHOeE,
JKUJIKOE, Ta3000pa3Hoe,
pa3nugath sBiIeHU (TUPPy3us,
TEIUIOBOE JIBUKCHUE YACTHIL
BEIIECTBA, TPOBONUTH OTIBITHI
10 HaOJIOACHUIO (PH3UIECKUX
SIBJICHUH WK (PU3NYECKUX
CBOMCTB Tel: POPMYIHUPOBATH
IIPOBEPACMBIC TPEATIOTIOKEHU,
coOupaTh YCTAHOBKY U3

MPEUI0KEHHOTO 000PYIOBAHUS,

3aIUCBHIBATH XOJ OIBITA U
(OpMyIHPOBATH BHIBOJIBI;

lcroap30BaTh HOHATHS:
MEXaHHYCCKOEC NBUKCHUE

(paBHOMEpHOE, HEPAaBHOMEPHOE,

3.2

3.3

I/IHepHI/IH, Macca, IIJIIOTHOCTb

Cuia. Buner cun

Hroro no pazneny

14

21

bu6mmoreka [IOK
https://m.edsoo.ru/7
416194
bubmuorexa [JOK
https://m.edsoo.ru/7
416194

NPSIMOJIMHEWHOE), TPACKTOPUS;
pa3jnvaTh ABJICHUA
paBHOMEPHOE JIBU)KEHHE,
HEpaBHOMEPHOE JIBU)KEHHE,
WHEPLMS; HUCTIONb30BATh
NOHATHSA: PAaBHOJCHCTBYIOIIAS
cuia, nedopmanus (yupyras,
IJIacTU4YeCcKas), HeBECOMOCTb,
co00IIaromIuecs CoCy bl
pacIo3HaBaTh MpOSIBICHHE
M3Y4YCHHBIX (I)I/I3I/I‘I€CKI/IX

SIBICHUH B OKPY’KaloIlleM MUpE, B

TOM uncie QU3NIeCKHe SBICHUS
B PUPOJIE: IPUMEPHI IBHKEHUS
C Pa3IMYHBIMU CKOPOCTSIMU B
PKUBOW U HEXUBOU MPUpPO/IE,

IEHCTBUE CUJIBI TPEHUS B

YerHbiiionpoc;
pelenue
PacUETHBIX U
Ka4eCTBEHHBIX
3az1ad,
IIpaKTH4ecKas
pabora

VYerubiiionpoc;
Pemenne
pacueTHBIX U
Ka4eCTBEHHBIX
3ajad,
MIpaKTHYecKas
pabota
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Pasnen 4. /laBjieHue TBEPABIX TeJl, JKHAKOCTEH 1 ra3on

4.1

4.2

4.3

4.4

Jasnenue. Ilepenaua

JaBJICHUA TB ép,[[BIMI/I TCJIaMH,

KHUIOKOCTAMHU U Ira3aMn

Z[aBJ'IeHI/Ie KUIKOCTHU

ATMochepHoe 1aBiieHHE

JleficTBHE )KMIKOCTH U ra3a

Ha [IOrPYKEHHOE B HUX TEJIO

Hroro no pazneny

21
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bu6mmoreka [IOK
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bubmuoreka [JOK
https://m.edsoo.ru/7
416194

MPUPOJIE U TEXHUKE; ONUCHIBATH
M3Y4ECHHbIE CBOWCTBA TEN U
(u3uIecKne SIBICHNUS, UCTIONb3YS
(u3nIecKne BETHINHBL;
pemats pacu€THbIe 337291 B 1—
2 nefCTBUS, UCTIONb3Ys 3aKOHBI
u GopMyIBl, CBSI3BIBAIOLIHE
¢bu3nIecKne BETHINHBL;
pemaTs pacu€THBIC 3a1a9u B 1—
2 nefCTBUS, UCTIONb3YS 3aKOHBI
u GopMyIbl, CBSI3BIBAIOLIHE
¢bu3nYecKne BETUINHBL;
HCIO0JIb30BaTh MIPU BBINIOJIHCHUN
y4eOHBIX 3aaHNH HayqHO--
MOMYJIAPHYIO JTUTEPATYPY
(U3HYEeCKOro coaepKaHus,
CIIpaBOYHbIC MaTCpUaAJIbI,
pecypcesl cetu HTEpHET;

Paznuuath siBNeHud: nepenaya
JIaBJIEHMSI TBEPABIMU TEJIaMH,

KHUJKOCTSIMU Y Ta3aMH,
aTMoc(epHOe J1aBJICHHE,
TUTABAaHKE TEJI; YCTAHABJIUBATh
BIUSTHHE aTMOC(HEPHOTO
JIaBJICHUS HA )KUBOI OpraHU3M,
IUIaBaHUE PBIO, IIPU 3TOM
TIePEBOANTH ITPAKTHUECKYIO
3a/1a4y B yueOHYI0, BBIICTATh
CYyLIECTBEHHBIE CBOMCTBA
(npu3HaKM) GU3MYECKUX
SIBJICHUH; XapaKTepU30BaTh
CBOWCTBa Tel, (U3NIECKHE
SIBJICHUS 1 TIPOLIECCHI,
WCTIONIB3YS TIPABUIIA CIIOKEHHS

YerHbiiionpoc;
pelieHue
pacyeTHbIX U
Ka4eCTBEHHBIX
3aj1ad,
MpaKTHYEeCKas
pabota
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Pa3nen 5. PaGora n MomHOCTDh. JHEprus

5.1

PaGora u MOIIIHOCTB

bu6mmoreka [IOK
https://m.edsoo.ru/7

416194

5.2

5.3

HpOCTLIC MCXaHHU3MBbI

MexaHnueckast SJHeprus

bu6nmoreka [JOK
https://m.edsoo.ru/7
416194

bu6nmoreka [JOK
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CHJI, 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPIUH;

pemaTh pacy€THbIe 3a1au B 1—
2 NEeWCTBHS, UCTIONB3YS 3aKOHBI
n  (GopMyIbl,  CBS3BIBAIOLIHE

CI)I/ISI/I‘JCCKI/Ie BCJIINMYHNHBI,
MMPpOBOAUTH MpsAMBbIC u
KOCBCHHBIC HU3MEPCHUA

(U3NIECKUX BEITHINH
MPOBOJIUTH HUCCIICJOBAHHE
3aBUCHMOCTHU OJHOU
(bU3MYECKOM BEIIUUUHBI OT
JIPYro# ¢ UCII0JIb30BAHUEM
IPSIMBIX U3MEPEHUI; pelllaTh
pacuéTHble 3aqaun B 1-2
ﬂeﬁCTBHﬂ, HCII0JIb3Ys 3aKOHBI U
(OpMyJIBI, CBA3BIBAIOIIUEC
(u3uUecKre BEIIMIHHBL,
c03/1aBaTh COOCTBEHHBIE
KpAaTKUC MMCbMEHHBIC U YCTHBIC
coo01IeHus1 Ha OocHOBe 2—3
HUCTOYHHKOB HH(POPMAIIUU
(bHU3MUIECKOTO COJIePIKAHNUS;

Pasnuyats sBieHUs:
paBHOBECHE TBEP/BIX TEI C
3aKPEIIEHHON OCBIO BPALLEHUS,
MpeBpalIeHUsI MEXaHUYECKOU
SHEpIuu;

OOBSCHATH (PU3NIECKHUE
SIBJIEHUS, IPOLIECCHI U CBOMCTBA
TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalun
MIPAaKTUKO-OPHUEHTHPOBAHHOT O

YerHbiiionpoc;
pelenue
pac4eTHBIX U
Ka4YCCTBCHHBIX
3ajad,
MpaKTH4ecKas
pabora
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Hroro no pasaciy

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
I[NPOT'PAMME

12

3

68

12

XapakTepa: BBISIBIISTH
MIPUYIHHHO--CIICACTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHUE W3
1-2 mormveckux ImIaros;
OTIMCHIBATH M3yUCHHEIC
cBOICTBa Tel U Pu3nuecKue
SIBIICHHSI, UCTIONIB3YS
¢u3nIecKre BEIINIHHEL,

pemaTs pacu€THBIC 3a1a9u B 1—
2 NefCTBUS, UCTIONB3Ys 3aKOHBI
u GopMyIbl, CBSI3BIBAOLIHE
(u3uYecKre BEIIMIHHBL,
MIPOBOTUTH TPSIMBIC u
KOCBCHHEIC M3MEPEHUS
(U3NYCCKUX BETHYHH
MIPOBOIIUTH UCCIICIOBAHUE
3aBUCUMOCTH OJJHOM
(U3NIECKON BETHYMHEI OT
JIPYro# ¢ UCII0JIb30BAHUEM
HIPSIMBIX U3MEPECHUN;

pemaTh pacu€THBIEC 3a1ad B 1—
2 NeWCTBHSI, UCTIONB3Ys 3aKOHBI
u  GopMylibl,  CBSI3bIBAOLIHE
¢busndeckue BEJIMYHUHBI,
XapaKTepU30BaTh  IPUHIIHITBI
JIEWCTBHS N3YYEHHBIX NPHOOPOB
U TEXHHYECKHX  YCTPOKCTB;
MIPUBOIUTH TIPUMEPEI
MPAaKTHYECKOTO HCIIOJIb30BAHUS
¢busnueckux 3HAHUN B
MOBCEIHECBHOM JKU3HH,




8 KJIACC

KouanuecTBO 4acoB CnuCcoK HTOTOBBIX Cnoco0
J/IeKTPOHHBIE IVIAHUPYEMBIX Pe3yJIbTATOB  OLEHKHU
Ne n/n Hanmenosanue pa3neoB u Kontpo Mpakru | (uudposbie) € YKa3aHHeM ITanoB UX HUTOT0BBIX
TeM MPOrpamMmel Bcero JbHBIE YyecKue o0pasoBaresbHbIE ¢dopmupoBanus IVIAHUPYeM
padoThbI padoThI pecypcnl BIX
pe3yJbTaToB
Pa3nen 1. TemioBble ABJIEHUSA
C . Buoauorekxa I_[OK Hcnonp30Bath NOHATHS: Macca U Y CTHBIHOIIPOC;
11 TPOCHHUEC U CBOUCTBA 7 https://m.edsoo.ru/7f ~ Pa3Mepbl MOJIEKYL, TemIoBoE pelenue
BCIICCTBA 4181ce IIBYKEHUE aTOMOB M MOJIEKYL, PacHCTHBIX 1
e —— Ka4C€CTBCHHBIX
anel"aTHbIe COCTOSAHUA
3aj]a4,
BCHICCTBA, KPUCTATJIMICCKUEC If TIPaKTHIECKAs
amopdHbIe Tenei, HACBIIEHHBIN U patora,
HCHACHBIILICHHBIN nap, BJIAXKHOCTH HpO@KTHaﬂ
BO3/yXxa, TEeMIEeparypa, eATENEHOCTD
BHYTPEHHSI SHEPTUS, TEIJIOBOU
JABHUIaTCIIb, pa3J’II/I‘IaTb SABJICHUA
(TeHJ’IOBOC pacoimpeHue u
CiKaTue, Teruionepeaayda,
TEIJIOBOC paBHOBECHUC,
BI/I6HI/IOTCKa L[OK CMavyrBaHUC, KalTWIJSIPHBIC
1.2 TennoBble mpolecchl 21 1 5 https://m.edso0.ru/7f  spnenus, ucnapenue,

4181ce

KOH/JICHCAIIUS, TUTABJICHHUE,
KPHUCTaJUTU3ALIUS
(oTBepaeBaHUE), KATICHAE,
Teronepeaua
(TerIopOBOAHOCTH, KOHBEKIINS,
N3JIyYeHHE; paclio3HaBaTh
NIPOSIBJICHUE N3yYECHHBIX
(U3NYeCKUX SBICHAN B
OKpYXKAaIOLIeM MHpPE, B TOM YHUCIIe
¢bu3nyeckue SBICHUS B IPUPO/IE:



https://m.edsoo.ru/7f4181ce
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MOBEPXHOCTHOE HATSKCHUE U
KaWUSIPHBIC SBJICHUS B
MIPHUPOJE, KPUCTAIIIBI B IIPHPOJIE,
n3nydenue ComnHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3HI,
o0OpazoBaHue POChl, TYMaHa,
WHesl, CHera; OIHCHIBATh
H3Yy4YECHHbIE CBOWCTBA TEN U
¢u3ngecKue SBICHUS, UCTIONb3YS
¢u3nIecKkre BEININHEI;
XapaKTepH30BaTh CBONCTBA TeJI,
(dbusndeckue SIBICHUS U
TIPOIIECCHI, UCTIONB3YS OCHOBHEIC
TIOJIOKCHUS MOJICKYIISPHO-
-KMHETHYECKOW TEOPHU CTPOCHUS
BELIECTBA, OOBACHATE
(u3HYecKre IpoLecch 1
CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTYallli MPaKTHKO-
-OPHCHTUPOBAHHOI'O XapaKTepa,
pemaTh pacuéTHbIC 3a1auu B 2—3
JIEHCTBUS, HCIIONB3YSI 3aKOHBI U
(hOpMYITBI, CBS3BIBAIOIINEC
(u3ndeckre BEIINIUHEL;
XapaKTepU30BaTh TPUHITHITBI
JIeHCTBUS M3yYCHHBIX IPUOOPOB
U TEXHHYECKHUX YCTPOWCTB;
MIPUBOUTH TIPUMEPHI
MPaKTHYECKOTO UCIIOIb30BAHMS
(u3NYeCKUX 3HAHUI B
MOBCEIHEBHOM JKU3HH,

Hroro mo pazneny 28

Pazgen 2. DaekTpuyeckue H MArHUTHBIE SIBJICHUS




DIIEKTPUUYECKHE 3apsibl. bubmuorexa [JOK
2.1 3apsoKeHHBIC TeNa U UX 7 1 https://m.edsoo.ru/7f
B3aUMOJICUCTBUE 4181ce
m . bubmuorexa [JOK
29 OCTOTHHRIH 20 7 https://m.edsoo.ru/7f
AIIEKTPUIECKHUI TOK A181ce
bu6mmoreka [JOK
2.3 MarHuTHbBIC SIBJICHHUS 6 1.5 https://m.edsoo.ru/7f
4181ce
bubmuoreka [JOK
DneKTpoOMarHuTHas
2.4 4 https://m.edsoo.ru/7f
HHAYKIIA 4181ce
Wroro mo pazneny 37

Hcnonb3oBath TOHSITHSL:
SJIEMEHTApPHBIA  JIEKTPUYECKUI
3apan,  DJEKTpUYECKoe  IOJIE,
NPOBOJHUKUA U AUIJIEKTPUKH,
MTOCTOSIHHBIM 3JIEKTPUUECKUH TOK,
MarHuTHOE  TMOJie;  pa3audarh
SIBJICHUS:  DJIGKTpU3alMsl  Tel,

B3aUMOJCHCTBYE 3aps0B,
JIECTBUS DJIEKTPUUECKOTO TOKa,
KOpOTKOE 3aMBbIKaHHE,
B3alMOJICHCTBUE MarHuTOB,

I[eﬁCTBHe MArHuTHOI'O IIO0JA Ha
MIPOBOJHUK C TOKOM;

pacrno3HaBarh OPOSIBIICHHE
U3y4YEHHBIX (U3MYECKUX SBICHHUH
B OKpYXaloleM MHpe, B TOM
YHCIIC DIICKTPUUCCKUE SBICHUS B
aTMocdepe, JNEKTPUYECTBO
JKMBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiM, JApeid MOJIOCOB,
POJIb MATHUTHOTO TIOJISL JUIST YKU3HHU
Ha 3emiie, TMONSPHOE CHSHHE;
OIMMCBIBATL HU3YUYCHHBIC CBOICTBa
Ten W (PUIUYCCKUE  SIBIICHUS,

HCTIONB3YsI busnueckue
BEJTHYHHEI, XapaKTepHU30BaTh
cpoiictBa  Tei,  (hU3UYCCKHUE

SIBJICHUS U MPOLECCHI, UCIIOIb3YH,
MPUHIUI  CYTIEPIIO3UINH  TTOJICH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHs 3apsaa, 3akoH Owma
UL yYacTKa  [eMHd,  3aKOH
Hoxoyns—Jlenna, 3aKOH
COXPaHEHMsI DJHEPIWH, peuarb
pacuérHpie  3amayn B 2-3
JCACTBUS, WCHOJNB3Yys 3aKOHBI H
(hopmybL, CBSI3BIBAIOIINC

VYerHbliionpoc;
pelenue
PacUETHBIX U

Ka4eCTBEHHBIX

3aj1ad,
TpaKTHYECKast
paborta,
TPOEKTHAsI
JeATEITbHOCTE



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68

145

¢dusnyeckue BEJIMYHHEI,
NPOBOJIUTDH NPSIMBIE U KOCBEHHBIE
M3MEpeHUS PU3MUECKUX BEITHINH
MIPOBOJIUTH HCCIICIOBAHIE
3aBUCHMOCTH OJTHOH (PU3UUECKOIt
BEJIMUUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM TPSIMBIX
U3MEpEHUi];

MIPUBOANUTE TPUMEpHl (HAXOIHUThH
HHQOpPMAIIUIO O  TIPUMEPAXx)
MPAKTHIECKOTO  UCIIOJIE30BaHUS
¢busnueckux 3HAHUHA B
MMOBCETHCBHON  JKM3HU TUTS
obecrieyeHrs 0€30MACHOCTH TIPH
obpamieHnu ¢ npubopamu U
TEXHUYIECKAMH YCTPOWCTBAMH.




9 KJIACC

KoumnuectBo yacos Cnucox UTOroBbIX Cmnoco6
IpakTu4 JJIeKTPOHHBbIE | IJIAHMPYEMbIX OLICHKU
Ne HaumenoBanue pa3iesioB KonTpoab |eckue (un¢posBbie) Pe3yJIbTATOB ¢ YKa3aHUEM HTOIOBBIX
n/n H TeM NIporpaMMbI Bcero HBIE padoThI o0pa3oBareJb 3TAMNOB UX IJIAHUpYe
padoTbI HbIE pecypcChbl ¢dopmupoBanus MBIX
pe3yjabTart
0B
Paznea 1. Mexann4yeckue siBJICHUSA
Buomuoreka Hcnons3oBaTh MOHATHUS: CHCTEMa
MexaHHU4YecKoe IBHKEHHE U LIOK oTcuéra, MaTepuajbHas TOYKa,
11 10 1 TPaeKTOpHS, OTHOCHTEJILHOCTh
CIOCOOBI €0 OMUCAHUS https://m.edsoo.r
MEXaHHYECCKOI'O JBHKCHUA,
u/7f4la4a6 nedopmanms (ympyras,
Bubnuoteka IacTU4ecKas), TpEHue,
LIOK [EHTPOCTPEMHUTEILHOE YCKOPEHHE,
1.2 B3aumoneiictBue Ten 20 1 3 HEBECOMOCTb M TEPerpy3kH, IEHTp
https://m.edsoo.r .
TSDKECTH, aGCOIOTHO TBEPIOE TEIO,
u/7f41a4a6 [EHTP TSHKECTH TBEPIOTO TeJa,
paBHOBECHE;  pa3IMyarh SABJICHUSL
(paBHOMEpPHOE W HEPABHOMEPHOE
MPAMOJTMHEWHOE JIBIDKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JBHKEHHE, CBOOOTHOE TTA/ICHHUE TET,
paBHOMEpHOE JIBUKEHUE o
Bubnuorexa OKPY’KHOCTH, B3aUMOJICHCTBHE Tel,
OK €aKTHBHOE BHKCHHE
1.3 3aKOHBI COXpaHEHUs 10 1 3 1 p A ’
https://m.edso0.r | kone6arensHoe ABIKEHHE
u/7f41a4a6 (3aTyxaromie ¥ BBIHYX/ICHHBIE
KoyieOaHMsI), PE30HAHC; pelaTh

pacuérHble 3a1aun (ONHpPArOLIHEcs
Ha cucreMy u3 2-3 ypaBHEHHUIA),
UCTIONB3YSl 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIOIIC ¢dusnyeckne
BEJINYMHBI, pacro3HaBaThb



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

l'[pO6J'IeMI)I, KOTOpbIC MOJXHO
PeUINTL PpU MMOMOIIHN (I)I/I3I/I‘-IGCKI/IX
METOIOB, HCIIOJIB3YA OIIMCaHHue
HucciaeaoBanusd, BBIICIATH
IMPpOBEPIACMOC MPEANOJI0KCHHC,
OLCHUBATH IPABUIIBHOCTH IOPsAKA
MpOBEACHUA UCCICAOBAaHUsA, NCJIaTh

BBIBOJIBL, HUHTEPIPETUPOBATH
pe3ynbTaThbl HaOII0IeHU I u
OIIBITOB;

Utoro no pazneny 40

Paznen 2. Mexann4deckue KoJae0aHusl M BOJIHbI
Bbuoauorekxa Wcnonp3oBath MOHATHA: | YCTHBIA
LIOK MeXaHWYeCKre KoJeOaHus U BOJIHBL, | OIpPOC;

2.1 MexaHudeckue KojaeOaHus 7 3BYK, WH(]pa3sByK H YJIbTPa3BYyK, | PCIICHHE
https://m.edsoo.r 9JIEKTPOMArHUTHBIE BOJIHBI, IKaja | PACYCTHBIX H
u/7f41a4ab 3NIEKTPOMATHUTHBIX pojy; | K@UCCTBCHHBIX

pa3nuyaTth SBICHUS. OTpaKeHHE sanad,
3BYyKa; XapaKTEepH30BaTh CBOMCTBA fpaxTHacerad
Ten, (usMyeckue  SIBICHHS  u pabora,
MpoueCChI, HCIIOJIb3Ys 3aKOH fpoeKTHax
COXpaHCHHS SHepru, saxop | ACATEIBHOCTD
BCEMHUPHOTO TATOTCHHS, MPHHIIUAI
CYMEPIO3UIMKA  CHJI,  MPHHIUI
Bubimoreka OTHOCHTENILHOCTHU [ anuies:, 3aKOHbI
MeXaHHYeCKHe BOJTHBL LIOK HeroTOHa, 3aKkOH  COXpaHEHHUs
2.2 8 UMITYJIbCa; OOBSICHATH (PU3UUCCKUE

3ByK

https://m.edsoo.r

u/7f41a4ab

MIPOIIECCHl M CBOMCTBA TEN, B TOM
yyucie M B KOHTEKCTE CHUTYyallui
NPaKTUKO - OPHUEHTHPOBAHHOTO
XapakTepa: BBIIBISTh MPUYUHHO--
CIE[CTBEHHBIE  CBSI3U, CTPOUTh
o0bsicHeHHEe M3 2—3 JIOTHYECKHX
IIaroB ¢ OMopoi Ha 2—3 U3yYeHHbBIX
CBOMCTBAa (PU3MYECKUX SBIICHUH,
¢dusmuecKux 3aKOHOB Wi
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3aKOHOMEPHOCTEN pemarb
pacyéTHble 3a7aud (OMHPAIOLINECs
Ha cucTeMy u3 2-3 ypaBHCHHUH),
WCTIONB3ysS 3aKOHBI M (OPMYIIbI,

CBS3BIBAIOIIUC (usnveckue
BEJIMYHHBI, pacro3HaBaTh
poOIEeMBl, KOTOpBIC MOXHO

PeUINTL PpU MOMOIIHN (I)I/I3I/I‘~IGCKI/IX
MCTOOB, HCIOJIb3YA OITUCaHUeC
HucciacaoBaHusd, BBIICIATH
IMPOBEPIACMOC MPEANO0JI0KCHHEC,
OLICHUBATH IMPAaBUJIBHOCTL IOPsAAKa
MIPOBCACHUA HCCICOOBAHUA, ACTIATh

BBIBOJIBI, HUHTEPIIPETHPOBATh
pe3yIbTaThl HaOMIOeHUH U
OTIBITOB,

Hroro no pazneny

Pa3nen 3. DjieKTpOMarHuTHoE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

SJICKTpOMaFHI/ITHOC IOJIC U
OJICKTPOMAIrHUTHBIC BOJIHBI

15

bubnunoreka
IHOK
https://m.edsoo.r
u/7f41a4a6

OOBSICHATD (PU3MYECKUE TTPOLIECCHI
Y CBOWCTBA TeJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyaluil
NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISIBISTH NPUUUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
00BsIcCHEHNE U3 2—3 TOTHYECKUX
IIaroB ¢ OMOPO Ha 2—3 M3y4EeHHBIX
CBOWCTBA (PH3MUYECKUX SBICHUH,
(U3HYECKUX 3aKOHOB MIIN
3aKOHOMEPHOCTEH; UCII0JIb30BaTh
CXEMBI U CXeMaTHYHbIE PUCYHKH
U3y4YEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIILHBIX
MIPUOOPOB U TEXHOJIOTHUECKUX
MIPOIIECCOB MPH PEHICHUH yIeOHO--
MPaKTHYECKHX 3aJ1a4; CO3/1aBaTh

Y CTHBIN
0Tpoc;
petienue
pacyeTHBIX U
Ka4eCTBEHHBIX
3azad,
MpaKTH9IecKas
pabora



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

Hroro no pasacity

COOCTBEHHBIE IMCHMEHHBIE U
YCTHBIE COOOIICHNS HA OCHOBE
nH(pOpMaNNH U3 HECKOIBKUX
HACTOYHHUKOB (PU3UIECKOTO
COIepKaHUS, IyOTHIHO
MIPEACTABISATh PE3yIbTATHI
MIPOEKTHOM WU
HCCIIeI0BATEIbCKOMN AEATENIbHOCTH,
IPY 3TOM IPaMOTHO UCIOIb30BaTh
U3YYCHHBIHN IOHATUIHBIN anmnapar

Pa3gen 4. CBeToBbIe ABJICHUSA

4.1

4.2

4.3

3aKOHBI pacIpOCTPAHEHUS
cBera

JIMH3BI ¥ ONTHYECKHE
npudopbI

Pa3snoxxenue 6enoro csera B
CIEKTP

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a4a6
bubnuoreka

IHOK
https://m.edsoo.r

u/7f41a4ab

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a4a6

Hcnonp30BaTh MOHATHSA: CBET,
OIM30PYKOCTD U JaJIbHO30PKOCTH;
pas3nuyarh SBICHHUS:
IPSIMOJIMHEMHOE
pacripocTpaHeHue, OTpaKeHHE U
MIPEIOMIICHUE CBETA, TTOJTHOE
BHYTPEHHEE OTPaKeHHE CBETa,
pasnoxeHue 6esoro cBeTa B
CIIEKTp U CJIOKEHUE CIIEKTPaJIbHBIX
IIBETOB, JUCIICPCHUS CBETA,
XapaKTepU30BaTh CBOKCTBA Tel,
(usnyeckue sIBICHUS U IPOLIECCHI,
UCIIONIB3YS 3aKOHBI OTPAKEHUS U
NPEJIOMIICHHS CBETa, 3aKOHBI;
OOBSCHATH PU3MYECKUE MPOLIECCHI
Y CBOWCTBA TeJI, B TOM YHUCIIE U B
KOHTEKCTE CUTYAIUi PaKTHKO -
-OpHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATH IIPUYHHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHNE N3 2—3 JIOTHYECKUX
1aroB ¢ OIOpoi Ha 2—3

VcTHbIit
oTIpoc;
peuienue
pacUeTHBIX U
Ka4ueCTBCHHBIX
3azad,
MpaKTHIecKas
pabora,
MIPOEKTHASI
NIeSITEIILHOCTh
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W3y4YEHHBIX CBOIMCTBA (PU3NIECKUX
ABJICHUH, PU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH. CO31aBaTh
COOCTBCHHBIE MIMCHMEHHBIEC U
YCTHBIE COOOIICHNS HA OCHOBE
nH(pOpMaNNH U3 HECKOIBKUX
HACTOYHHUKOB (PU3UIECKOTO
COJIepIKaHus, ITyOJIMYHO
NPE/ICTABIAT PE3yJIbTaThI
MIPOEKTHOM WK
HCCIIeIOBATEILCKOMN IeATeIbHOCTH,
TIPY 3TOM I'PaMOTHO HCIIOJIb30BATh
HU3Yy4YEeHHBIN OHATUNHBINA anmnapar

Hroro no pazneny 15
Pasznen 5. KBanToBbIC ABJICHUA
Bubnuoreka Hcnonp3oBaTh MOHATHA: CIEKTPHI | Y CTHBIN
cryckanue 1 OrIoLeH e 1IOK HCITyCKaHUs M TIOTJIONIEHH, anbda-, | OIpoc;
>1 CBETa aTOMOM 4 https://m.edsoo.r | OS7 M ravma-mnyienad, | PO S
S = | u3oTOmBI, sjepHas  dHepreTuka; | PELICHHE
u/7f41a4a6 pasnuuaTh SBNCHHS: ecTecTBeHHas | PACTCTHBIX M
KaueCTBEHHbIX
Bubnuoreka PAZIMOAKTHBHOCTD, BOSHUKHOBEHHE | .
LIOK JIMHENYATOTO CIIEKTPa HW3ITy9IEHHS) R —
5.2 Ctpoenue aToMHOTO sijipa 6 O ONHCAHUIO MX XapaKTEpPHBIX
https://m.edsoo0.r y pabota,
CBOHCTB M HA OCHOBE OMBITOB, | . ..
u/7f41a4a6 JIEMOHCTPHPYIOLIHX JTAHHOE P
JeSTETBHOCTE
¢dusnueckoe SIBJICHHE,
XapakTepu3oBaTh CBOMCTBA  Tell,
W3WYECKHE SIBJICHHUS W MPOLECCHI,
bubnuoreka ¢ P
OK HCIIOJB3YS COXPAHEHUS 3apsJOBOTO
53 SIepHBIE peakuun 7 I U MAacCOBOTO YHCENl HPH SAEPHBIX
https://m.eds00.r | peakuusx, npu 5ToM  JaBaTh
u/7f41adab CJIOBECHYIO (POPMYIUPOBKY 3aKOHA

U 3alKCBIBaTh €r0 MaTeMaTHYECKOe
BBIPAYKEHUE; 0OBSCHATH
(m3ndeckne Mporecchl U CBOWMCTBA
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Hroro no pazneny

Pazgen 6. [loBTOpHUTEIbHO-0000 A0 LU MOAYJIb

17

TCJI, B TOM YHUCJIC U B KOHTCKCTC

cHUTyaluit MPaKTHKO-
-OpHEHTHPOBAHHOTO  XapakKTepa:
BBISIBIISITD NPUYHHHO--

CIIC/ICTBEHHBIC  CBSI3H,  CTPOUTH
o0BsicHeHNE W3 2—3 JOTHYECKHX
IIaroB ¢ OTOPOH Ha 2—3 U3yUCHHBIX
CBOHMCTBA (M3HUYECKUX SBICHUH,
¢busmyecKux 3aKOHOB W
3aKOHOMEPHOCTEH; pemath
pacuérHble 3a1aun (ONHPAIOLIHECs
Ha cucreMy Hu3 2-3 ypaBHEHHUI),
UCTIONB3Ysl 3aKOHBI U (opMyIbl,
CBSI3BIBAIOIIIVIE ¢dusnueckue
BEJIMYUHBI, UCIIOJL30BaTh CXEMbI U
CXEMAaTUYHBIC PUCYHKHU HU3YUYCHHBIX
TEXHUIECKUX YCTPOHCTB,
U3MEPUTEIIBHBIX npubopoB 5
TEXHOJIOTHYECKUX TIPOLECCOB MPH
peleHnd  y4eOHO--TIPAKTUYECKUX
3amad; co3JaBaTh  COOCTBEHHBIE
MMMCHbMEHHBIE U YCTHBIE COOOIICHUS
HA  OCHOBe wWHpOpMAIUK U3

HCCKOJIBKUX HCTOYHUKOB
(I)I/ISI/I‘I€CKOFO COACpIKaHUA,
l'Iy6JII/I‘IHO OpeaACTaBIIATh

pe3ynbTaThl MIPOEKTHOM 581051
HCCIIEIOBATELCKON AEATEIbHOCTH,
MpU 3TOM T'PaMOTHO HCHOJIb30BaTh
W3YYEHHbIH IOHATUIHBIN annapar.

[ToBTOpeHue u 06001IIeHNE
6.1 coJiepKaHus Kypca pU3UKU
3a 7-9 xiacce

bubmmoreka
HOK




Uroro no pazneny

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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https://m.edso0.r

u/7f41a4ab



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

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- [lepeimkun A.B. ®usuka. 7 kiacc - M., Jlpoda;
- [lepeimkun A.B. @usuka. 8 kinace - M., llpoda;

- [lepeimikun A.B., I'ytauk E.M. ®u3uka. 9 kiacc - M., [{poda;

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET

bubmoreka [IOK

https://myschool.edu.ru/
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