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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIOKEHUH W TPeOOBaHMUI K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanue mporpamMmbl 1O (M3MKE HaAmpaBlieHO Ha (GOpMUPOBaHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYalOlIMXCS M OpPraHU3alui0 H3YyYEeHHS
(u3MKM Ha NeATEeTbHOCTHOW OCHOBe. B mporpamme mno (usuke y4duThIBAIOTCA
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yabTaTaM OOyueHus, a TaKkKe
MEXIPEAMETHbIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

®du3uka ABIAETCA  CUCTEMOOOPA3YIOIIMM I  E€CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBJICHUM, HW3ydyaeMbIX XHMHEH, OHOJIOTHEeH, acTpOHOMHEH H (pu3HUEeCcKOi
reorpaduell, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyuyHYI0 KapTUHY MHpa,
IOpefocTaBiIsieT Haubojiee sICHble OOpas3lbl MPUMEHEHHS HAyyHOro MeEToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
0o0pa30BaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMpEAINojiaraeT OBJIAJICHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBJICHMUS;

e OILICHUBATh U IOHUMATh OCOOCHHOCTH HaYy4HOI'O UCCIIEIOBAHMSI;

e UHTEPIPETUPOBATH  JIAHHBIE U HCIIOJIB30BATh  HAy4dHBIE
JI0Ka3aTeNbCTBA JJIS TIOJyUYEHUS BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKH Ha YpPOBHE OCHOBHOIO 0O0ILIEro o0pa3oBaHUsA
onpeneneHsl B Konuenmuu mnpenogaBaHust yueOHoro mnpeamera «@Pu3nka» B
oOpa3oBarenbHbBIX opraHuzauusax Poccuiickoit @enepanuu, peaau3yroIUX
OCHOBHbIE  00I11€00pa3oBaTelibHble MPOrPAMMBI, YTBEPKIEHHON  pelleHreM
Konnernn Munuctepcrsa npocemienusi Poccuiickoin @enepanuu (mpoToKoa OT 3
nexadpst 2019 r. Ne [1K-4BH).

Ieau uzyyenus pusuku:

e TMpUOOpETEHHE HHTEpeca U CTPEMJICHUS OOYYalolUXCSd K Hay4dHOMY

W3YYCHHUIO TPHUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;



pPa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ MTO3HAHUS U (OPMUPOBAHUE
UCCIIE0BATEIBCKOTO OTHOILLICHHS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHUE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNU O poiu (U3UKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oymymiei
npodeccroHanbHON AESTENbHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOArOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBICHUU.

I[OCTI/I}KCHI/IC OTHUX ueﬂeﬁ I[MporpaMmsl 110 (1)I/I?>I/IK€ Ha YPOBHC OCHOBHOTO
06IIICFO 06p330BaHI/I$I obOecreunBaeTcs pPCIICHUEM CIICAYIOIHNX 3aaa4.

npuoOpeTeHre 3HaHWM O JHUCKPETHOM CTPOEHUM  BEIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPHUUECKUX, MArHUTHBIX M KBAHTOBBIX
ABJICHUSX;

npUOOpEeTeHHEe YMEHUN ONMUCHIBATh U OOBSCHATH (DU3UUECKHUE SIBICHUS C
UCII0JIb30BAaHUEM OJYYEHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUsA IMPOCTEUIIMX Pacy€THBIX 3a7ad4 C
UCII0JIb30BAaHUEM buznueckux MoJIeNieH, TBOPUYECKHUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIEC SBJICHHS U BBIOJIHATH OIBITHI,
nabopaTtopHble  pabOThl M AKCOEPUMEHTAJIbHBIC HCCICJAOBAHUS C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuen (HU3NYECKOro COIAEpIKAHMS,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUAX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OLICHMBaHUE MH(POPMALINH;

3HAKOMCTBO €O cepaMu NpodecCuoHaTbHON ACSITEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha
JNOCTHKEHUAX (PU3UYECKON HAYKH.

Ha usydenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpaszoBaHus oTBoAuTCS 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kjacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZIEIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepennii. MexyHapoaHasi cHCTeMa €IUHHII.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH H3Yy4aloT MPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HabOmoaeMoro sapyeHus. Onucanue GU3nIeCKUX SABJICHUN C TOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. W3mepenne Ttemmeparypbl IOpU MOMOUIM >KHAKOCTHOIO TEPMOMETpPA U
JaT4hKa TEMIEPATYPBHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Pa3pnen 2. [lepBoHaya/ibHbIE CBeICHUSI O CTPOCHUM BellecTBA.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BELIECTBA: IPUTSHKEHUE U OTTAIKUBaHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MEXAy CBOMCTBaMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HabGmionenue  siBneHuil,  OOBACHAIOMIMXCS  NPUTSDKEHHEM WK
OTTaJIKMBAaHUEM YACTHI[ BEIIECTBA.

Pa3pnen 3. /IBH:KeHHe U B3aUMO/IelicTBHE TeJl.

Mexannueckoe ABMKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPH HEPABHOMEPHOM JBWKEHUU. Pacu€r mytu u
BPEMEHH JIBH>KCHUSL.

SBneHue uHEpUUHU. 3aKOH HWHEpPUUU. B3auMoaeicTBHE TeNl KaKk NpPUYMHA
U3MEHEHUSI CKOPOCTH [IBMXKEHUs Teld. Macca Kak Mepa HMHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BelecTna.

Cuita Kak xapakTepucTHKa B3auMoAeicTBHs Tesl. Cuila yrnpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIA
TsokecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX IO OJHOW MpsMoW. PaBHOomelcTByromas cui. Cuja TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsI. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS Tela.

2. HM3mepeHne CKOpOCTU MPSAMOJIMHENHOIO JBUKEHUS.

3. HaOmronenue siBaeHUs HHEPLIUH.

4. HaOmroneHne n3aMeHeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUU TEN.

5. CpaBHEHHE MacC MO B3aUMOJICVCTBHIO TEIL.

6. CrokeHue CuJjl, HallPaBJIEHHBIX IO OJJHOM IPSIMOM.

Jlabopamopuwvie padbomul u onvimol.

1. OmnpeneneHne MIOTHOCTH TBEPAOTO TENA.

2. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pACTSLKEHHS (Iedopmaiun)

MPY>KUHBI OT MIPUIIOKEHHOUN CUJIBI.
3. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXEHHS OT
BECA TEJIa U XapaKTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHbBIICHUS U yBEIUUYEHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJIEHHS Tra3za OT 00béma, Temmeparypsl. [lepenaua naBiieHus
TBEPABIMU TEJAMH, XUIAKOCTAMU U razamu. 3akoH Ilackans. ITHeBmatnueckue
MallliHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TiayOuHBL. ['mapocratuueckuit
napajokc. Coobmatoniuecst cocyipl. ['napaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u armochepHoe namieHue. [IpuunHBI CyliecTBOBaHUS
BO3aymHON 000m0uku 3emnu. OmnbiT Toppuuennu. M3mepenue arMochepHOTro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t u3MepeHus: atMochEepHOTO JIaBICHUS.



JlelicTBrE )XUAKOCTU M Tra3a Ha MOrPYyKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenosa) cuina. 3akoH Apxumena. [InaBanue ten. Bo3myxomiaBanue.
Jlemoncmpayuu.
1. 3aBHCUMOCTH JAaBJIEHUS ra3a OT TEMIEPaTypPBhl.
2. Ilepenaua naBieHHs KUAKOCTHIO U Ta30M.
3. CooOmmarommmecs CoCybl.
4. 3aBHCHUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTrpYKEHHOM 4YacTH
T€Ja U IIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOW KUJIKOCTH.
6. YCIIOBHE IJIABAHUS TEJl: MUIABAHWE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEMN TENA U JKUIKOCTH.
Jlabopamopuwvie pabomul u onvimol.
1. OnpeneneHve  BBITAIKMBAIONIEH  CWJIbI, JICMCTBYIOIIEH Ha  TEJO,

v

IOTPY’KEHHOE B KUAKOCTD.
2. IlpoBepka  ruUmoTe3bl  HE3aBUCUMOCTH  BBITAJKMBAIOIIEH  CHJIBI,
JNEUCTBYIOIIIEH HA TEJO B JKUJIKOCTH, OT MACChI TEJIA.

Pazgea S. Pabora u MOIIHOCTB. JHEpPrus.

Mexanuueckas pabora. MOIIHOCTb.

[Tpocthie MexaHU3MbI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecus pblyara. [IpumeHeHue mpaBuia paBHOBECUS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W IOTEHHHMAIbHAs DJHEPIUS.
[IpeBpaienre 0AHOTO BHJIa MEXaHUYECKOW DHEPTUM B APYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBanue ycioBHil paBHOBECHS pblyara.

2. Usmepenne KIIJ HaK1OHHOM IUIOCKOCTH.

8 KUIIACC

Pazgea 6. TenuioBbie sIBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPHUU CTPOEHUSA
BelecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. OTNBITHI, IOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopaenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUU BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB T'a30B, KUAKOCTEH U



TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOPUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TenIoBoe pacliupeHne U CKaTHe.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
gactull. Buytpenusas osHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpPruu:
TeIuIonepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEPENAUH:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3IyUYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TeraooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konxaeHcauus. Mcnapenuwe. Kunenume. VYaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KHUIIEHHS OT aTMoc(epHOro
JTABJICHUA.

BrnaxnocTts BO3ayXA.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Tpunuuner pabotsl TeroBbix nBurarenei KIIJ TeroBoro nppurartens.
TermnoBble ABUTATENIN U 3aIUTAa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILCHUS SHEPTUU B TEILIOBBIX MPOIIECCAX.

Jemoncmpayuu.

HaGmronenrie 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysun.

HaOnronenue sineHuii cMaunMBaHus M KalWJLISIPHBIX SIBIICHUA.

HaGmnroienre TemioBoro paciumpeHust Tel.

[IpaBuna nusMepeHus: Temreparypsl.

Buae! Tennmonepenayu.

Harpeanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. Habmronenue kumneHwus.

Jlabopamopusie padbomul u onvimel.

1. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOU COJIH.

2. OmbITHI 110 HAOTIOICHUIO TETNIOBOTO PACIIMPEHUS TBEPBIX TEI.

3. [IpoBepka runoTe3sl TMHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIONKA JKUJIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

4. VccnemoBaHue SIBJICHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJOIHON H
ropsiyer BOJBL.

5. OmnpenenieHHe yJIeTbHON TEINIOEMKOCTH BEIIECTBA.

6. HccienoBanue npoluecca HCapeHHus.

7. OmnpenesieHHEe OTHOCUTEIBHOM BIAXKHOCTH BO3/IyXa.

Paznen 7. JjaekTpudyecKue 1 MAarHUTHbIE SIBJICHHS.

© 0 N U AW N e



OnekTpu3auus Tenl. J[Ba poaa snekTpuueckux 3apsiaoB. BzanmoneilicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSOKEHHBIX TEJT OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTy TEJIaMH).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3yekTpudeckoro mnoiist. [lpuHuun
CYTIEPITO3UIINU IIEKTPUUECKUX TMMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAA TOK. YCIOBUS CYLIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Hcrounuku mnocTossHHOrOo TOKa. JleMCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckass  nenb. Cuna  Toka.  DJIEKTPUYECKOE  HampsiKEHHE.
ComnpoTuBieHrne NMPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBA. 3akoH Oma
st ydactka uenu. [locrmenoBaTenbHOE Y MAPAJUIEABHOE  COEAMHEHUE
IIPOBOJTHUKOB.

PaGota M MOIIHOCTH »BJEKTpUYECKOro ToKa. 3akoH JDxoyns—Jlenua.
DneKTpudecKre Uenu U MoTpeOuTenn dIeKTpUIecKoil sueprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[TocTtossHHBIE ~ MarHuThl.  B3auMOIEeMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMJIM U €ro 3HA4CHUE I KU3HU Ha 3eMIe.
Omeir  Opcrena. MarHuTtHoe 1ose  dJEeKTpudeckoro Toka. [IpumeHenue
AJEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIA HA POBOJHUK C TOKOM.
OJIEKTPOJBUTaTENb IMOCTOSIHHOTO TOKa. VCmosib30BaHME JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOW MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu.

DIIeKTpU3aLUs TEN.

JIBa poa dIEKTPUUECKUX 3apsii0B U B3AUMOJACHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIA.
DnekTpocTaThyecKass UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPsJI0B.
[IpoBOIHUKH W TUDIICKTPUKH.

HcTounnky NOCTOSSHHOTO TOKA.

JIelCTBUS IIEKTPUUECKOTO TOKA.
DIIEKTPUYECKUM TOK B KUIKOCTH.

10. ["a30BB1l pa3psa.

11. I3mepeHune cuibl TOKa aMIepMeTpOM.
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12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

H3mepenne 37eKTpUIeCcKOTro HAPSIAKECHUS BOJIbTMETPOM.
Peocrar n marazuH COnpOTUBIICHUH.

B3aumMopaeicTBre MOCTOSSHHBIX MarHUTOB.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue siBIICHUA 3JIEKTPOMArHUTHON UHAYKIIHUH.
OnbiTel Dapajnes.

3aBUCUMOCTh HAIpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimol.

1.

COopka 1 nmpoBepKa padOThl NEKTPUUECKOMN IIENU OCTOSHHOIO TOKA.

2. M3mepenue u peryaupoBaHue CUIIBI TOKA.

3. M3mepenue u peryianupoBaHue HAMPSKEHUS.

4. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 PE3UCTOpP, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSIKEHUST HA PE3UCTOPE.

5. [IpoBepka mnpaBuiia CIIOKEHUS HANPSHKEHUH TPH  MOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

6. [IpoBepka mpaBuia g CHJIBI TOKa MPU MapalieIbHOM COEIUHEHHH
PE3UCTOPOB.

7. UccnenoBanue 3aBHCHMMOCTH CHJIbI TOKA, MAYLIETO Yepe3 JAMIOYKYy, OT
HaIpsKEHUS Ha HEW.

8. HMccienoBaHue MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

9. HccnenoBanue NeiCTBUSA YIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

10. 3yueHue neicTBUSI MarHUTHOTO MOJIS1 HA IPOBOAHUK C TOKOM.

11. 3yuyeHue paOoThl 31EKTPOIBUTATENS.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHUS.

Mexanndeckoe paBmxkeHue. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTENIBHOCTP MEXAaHHYECKOrO0 JBW)KEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrokeHue. HepaBHomepHOe NpsMosMHEHOe aBrKeHne. CpeaHsas U MTHOBEHHAs
CKOpOCTb TeJa P HEPAaBHOMEPHOM JBHUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHoe aBrkenue. (CBoOogHOE
nageHue. OnbITel ['anumes.

PaBHOMepHOE nBMMXEHUE MO OKpyKHOCTU. Ilepumon u ydacrota oOparieHus.
JluneriHasa u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

IlepBeiit 3ak0H HproToHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroToHa.

[IpuHIUII CYyNIEpHO3ULINU CHUJL.



Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHHUS TTOKOsI, APYTUE€ BUIABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxkenune mianetr Bokpyr Connua. IlepBasi kocmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPIOTO TEJA C 3aKPEIUVIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenue uMmiyibca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PeakTUBHOE IBM>KEHUE.

Mexanuyeckas paboTa W MOUIHOCThb. PaboTa Cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEpruu U padboThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMJIM. [loTeHIManbHas SHEPTHs CKaTOM NpykuHbl. KuHeTnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HabGmropenne MeXaHUYECKOTO JABUKEHUS Te€Jla OTHOCUTEIBHO PA3HBIX TEl

OTCYETA.

2. CpaBHEHME MyTE€W U TPACKTOPUM [BUKEHUS OAHOTO M TOTO KE Tela

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne ckopoCTr U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSL.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.
HaGnronenue nBr>KeHMs Tella 0 OKPY>KHOCTH.
HabGnronenne MexaHM4eCKHX SIBIICHUNA, TPOUCXOASIIHNX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MAacChl TeJla U JACHCTBYIOIIEW HA HETO
CHUJIBL.
8. HaOmronenue paBeHCTBa CUIT IIPH B3aUMOJICHCTBUU TET.
N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKECHUH.
10. Ilepenaua nmnynbca npu B3auMOJCUCTBUM TEI.
11. [IpeoOpazoBaHus SHEPTUH NIPU B3AMMOICHCTBHUH TEII.
12. CoxpaHeHHE UMITYJIbCA TPU HEYIPYTrOM B3aUMOJICHCTBUHU.
13. CoxpaHeHHEe UMITYJIbCa TP a0COIFOTHO YIIPYTOM B3aWMOJICHCTBUH.
14. HaGnrofeHre peakTHBHOTO JABMKCHHUS.
15. CoxpaHeHHe MEXaHUYECKOW YHEPTUU TTPU CBOOOHOM TaJICHUU.
16. CoxpaHeHHE MEXaHUYECKON IHEPTUU NIPU ABUKEHUHU TeJla MOJI JeHCTBHEM

IPY>KUHBL.
Jlabopamopmuwie padbomel u onvimel.
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1. OmpeneneHue cpeaHell CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKCHHS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

2. OnpeneneHue yCKOpEHHUs Tejla MPU PABHOYCKOPEHHOM JIBOKEHUM I10
HAKJIOHHOM TIOCKOCTH.

3. HccnenoBanve 3aBUCMMOCTH MYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HauaJIbHON CKOPOCTH.

4. TlpoBepka THIOTE3bl: €CIAW TP PABHOYCKOPEHHOM JIBHXKEHHUH 0e€3
HayaJIbHOM CKOPOCTH IyTH OTHOCSTCA KakK psAJd HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHHU OJMHAKOBHI.

5. OnpeneneHue KECTKOCTU MPY>KUHBI.

Pa3nen 9. Mexannueckue KoJ1e0aHUA M BOJIHEI.

KonebarensHoe npmxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMI: TTeproI,
4acToTa, aMIUIUTya. MaremMaTuyeckuil U mpy>KUHHBIM MasTHUKU. [IpeBpareHue
SHEPIruu MPH KOJIeOaTeIbHOM JABUKECHUH.

3aryxatomue — KojebaHus.  BeiHyXaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckue BoiHBI. (CBolCcTBa MeXaHWYECKUX BOJH. IIpomonbHble U
nonepeyHbie BOJIHBL. JliMHA BOJMHBI M CKOPOCTh €€ pacnpoCTpaHECHUS.
MexaHuuyecKkre BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. ['poMKoOCTh 3Byka M BbicOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.

Jlemoncmpauuu.

1. HaGmronenue kojebGaHMil TeN IIOJ ACHCTBHEM CHJIBI TSKECTH WU CHJIIbI
YOPYTOCTH.

HabGmronenue kosiebanuii rpy3a Ha HUTU U Ha TIPYXKUHE.
HaGnronenue BoIHYXIEHHBIX KOJIEOaHHUI U pE30HaHCA.
PacnipocTpanenue nmpoaoabHbBIX U MOMEPEUHbIX BOJH (Ha MOJIETN).
HaGmronenme 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHAN PE30HAHC.

AN ARSI

Jlabopamopusie padbomul u onvimel.
1. HccnenoBanue 3aBUCHMOCTH MEpHOa KOJIeOaHH MOIBEUICHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.
2. OmbIThl, JIEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MepuUoja  KOJeOaHMit
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
3. M3mepeHue yckopeHus CBOOOIHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIe.  ODJEKTpOMarHutHele  BoJIHBL.  (CBolicTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBera. 3atMeHus ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckomna. [7a3 kak onTudeckass cucrema. bIM30pykocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rnaza.

11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanne 3aBUCHMMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
naJICHUS.

2. [lomyuenue n300pakeHUIA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

3. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTHUYECKOU CHJIBI COOMPAOIICH
JIUH3BI.
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4. OmbITHI IO Pa3J10XKEHUIO OEJIOr0 CBETA B CIEKTP.

Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Omnwitel Pesepdopna u ruranerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornonieHue ceera aroMoM. KBanTel. JInHendaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anba-, 6eTa- U ramma-uznydenus. CTpoeHre aTOMHOTO
anpa. HykmonHas wmopaens artomHoro sngpa. HW3otonsl. PaamoakTuBHBIE
npeBpauieHusd. [lepron monypacmnaia aTOMHBIX SIIIED.

AnepHble peakuu. 3aKOHbI COXPAHEHHs 3apsiJOBOTO M MAacCOBOI'O YHUCEI.
DHeprus CBA3M aTOMHBIX saep. CBA3p Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun ColiHIa U 3BE3 L.

Anepnas sHepreTuka. JeWCTBUSA pPaAUMOAKTUBHBIX H3IIYYEHUN HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIyYEHHUS U MOTJIOIICHUS.

2. CHexTpsl pa3au4HbIX Ta30B.

3. Cnekrtp Bojaopoja.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYECHUH.

6. Perucrpanus uziydeHus NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue TpPEKOB: W3MEPEHHE JHEPTUM YacCTULBI 10 TOPMO3HOMY

nytu (mo gororpadusim).

IHoBTOpHUTEILHO-00001AKO LM MOLYJIb.

[ToBTOpUTENBHO--0000IIAIOMI MOYJIb IPEIHA3HAUYEH JIJI1 CUCTEMATU3ALMH
U 0000IIEeHHs  MPEIMETHOTO  COJACpPKAHUS UM ONbITa  JACSTEIbHOCTH,
OPUOOPETEHHOIO MPU MU3YYEHUU BCEro Kypca (PM3HMKH, a TAKXKe U1 MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMEHy 10 (Qu3uke i OO0yJarommxcs,
BBIOPABIINX 3TOT Y4EOHBIN MPEAMET.

[Ipu M3ydeHUH AAHHOIO MOJYJISA PEaJu3yloTCsS U CUCTEMATU3UPYIOTCS BUJBI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCA JTOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0ydeHus, (GopMmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHMS
SBJICHUA TIPUPOIBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYeHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIE
Ka4yeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMONATBHO NESATEIBHOCTHBIN XapakTep JAHHOTO pa3fesia peaau3yercs
32 Ccu€T TOro, 4To OOyYalolIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
peaaaraeTcs:



HA OCHOBE TOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAYyYHO OOBSICHSTH
dbuznueckue sIBICHUS B OKPYXKAIOIIEH MPUPOJIE ¥ TTOBCETHEBHON JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoOJiee BaXXHBIX JOCTHKECHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMEDP, TPAKTUYECKOTO UCITOJIb30BAaHUS PA3JIMYHbIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIECHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMS

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCHPHSTHE ICTETUYECKHX KaueCTB (PU3NUYECKOW HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHH, BAXKHEWILIEH COCTABISIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH MPaBWJI OE30IIaCHOTO TOBEJCHHS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

— AKTMBHOE y4yaCTUE B PEIICHUHM MPaKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e — MHTEPEC K MPAKTHICCKOMY M3yUCHHIO TTPOdeCCHii, CBA3aHHBIX C (PU3UKOMT;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHWE I00ALHOrO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTed HX
pelIeHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTrux,

e — TIOBBIICHUE YPOBHS CBOEH KOMIETEHTHOCTA YEPE3 MPAKTUUYECKYIO
JIeSITENIbHOCTb;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001aCTH
bu3uKH;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPUOOPETEHUU HOBBIX (U3UIECKUX
3HAHMU;

e — CTPEMJICHHE aHAJIM3UPOBATh U BHISBIISITH B3AaUMOCBSI3H IPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C HCIIOJIb30BaHHEM (DH3NUSCKUX 3HAHUA;

e — OIICHKAa CBOMX JCHCTBHM C YYETOM BIIHSHHS HA OKPYXAOUIYI Cpeny,
BO3MOXHBIX TJI00AJIbHBIX TTOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4YeOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIATh MTPUYMHHO--CJICJICTBEHHBIC CBS3M INMPH H3YYCHHH (DU3UIECKUX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3aj1ayu (CpaBHEHHE HECKOJIBKUX BAapUAHTOB PEIICHHS, BHIOOp Hambosiee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(Gu3MUECKUil HKCIEPUMEHT, HEOOJNbIIOE HCCIEAOBAHHE (PUIUYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOIIOJEHUS, OTIbITA, HCCIIEI0BAHNUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIIUU WIIM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WUIIOCTPUPOBATh peliacMble 3aJadqd  HECIOXHBIMU
CXeMaMH, TnarpaMMaMi, HHOU TpaduKoOi ¥ MX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAA€MOU TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeTTH COBMECTHOM NIESATEIHPHOCTH, OPTraHN30BBIBATh JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleisaTh PO, OOCYXAAaTh IPOILECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO M KOOPJAMHHPYS CBOU JICHCTBUS C JAPYTHMH
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalUsX, TPEOYIOIUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUTaHA MCCIIEIOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMHd U NPELIaraTh IJaH €€ U3MECHEHNS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHUSI  (HEIOCTHIKCHUSI)  PE3yJIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHBIINXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIOro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUN (HU3UIECKUX 3a]1a4 UITH
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIA:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XMMHUYECKHE  SIBJICHUA,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPAaBHOMEpPHOE, NPSIMOJIMHEHHOE), TPAaeKTOpHs, pPaBHOJEHUCTBYIOIAS
cuna, gaedopmarusa  (ympyras, mIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3AKPEIIIEHHOM OCBHIO
BpallleHUsI, Tepeaada JaBjieHUs TBEPABIMU TeJIaMH, >XUIKOCTAMH U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpallCHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYECHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
pupoje, JACUCTBUE CUJIBI TPEHUS B TPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(epHOTo JaBJICHUS Ha *KUBOW OpraHU3M, IUIaBaHHWE PbIO, phIUaru B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUICCKYIO 3a7a4y B yUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
¢usnueckne BeTUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSIKECTU, BEC
Tela, cuila TPEeHUs, AaBieHHe (TBEPAOro Tela, KUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOIIHOCTb, IJIEYO CHJIHI,
MOMEHT CWIbI, KOI(QOUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTEHLIHAIbHAS SHEPrHsi), MPU ONHCAHWU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICI  HMCHOJIB3YEMbIX  BEJIWYHMH, HX
0003HaueHUsT W €IAUHUIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYUHAMM,
CTPOUTH TpapUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pbluara (0sioka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (DPU3UYECKUE SIBICHHUS, TPOLIECCHl U CBOIMCTBA T€J, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3adaud B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJISl PEIIeHUs 3a]1ad, OLIEHUBATh PEATUCTUYHOCTD
NOJIyYeHHON (PU3UYECKON BEJIMUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
npeanosjaoxkenue  (rumoresy),  pazidyaTb W UHTEPHPETUPOBATH
MOJIYYEHHBI pEe3yJbTaT, HAaxXOJWTh OWIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
buzndecKux CBOICTB TEI: dbopmyIupoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOJIBI;

BBIIIOJIHATHh MPSAMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOUTH UCCIIE0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIMYUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIEroCs Tela OT BPEMEHW JBHKECHHS Tela, CHUJIbI
TPEHHUs CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAIM COPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IUTaBaHUS TeJ, YCIOBUN paBHOBECHsI pbluara M OJOKOB), y4yacTBOBaTh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpeUIOKEHHBIX TaONull U TrpaduKoB, JeNaTh BbIBOJBI MO pe3yjbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Teja, CHUJla TPEHHSI CKOJIbKEHHS,
JaBJI€HUE  BO3/yXa, BBITAIKUBAIONIAs  CWJia, JIHCTByIOIIass  Ha
NOTPY>KEHHOE B KHUAKOCTH TeI0, KOI(DOUIIMEHT IOJE3HOTO JIEeUCTBUS
OPOCTHIX MEXAaHU3MOB), CJHEAyd TMPEUIOKEHHON WHCTPYKUUU: TPHU
BBITIOJIHEHUH HW3MEPEeHHU COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIUMCIISATh 3HAUEHHE UCKOMOW BEITMYMHBI,

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONucaHus (B TOM 4YHUCIHE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBICHUA U HEOOXOIMMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEpPhl  (HaXOAWTh  HMH(POpMALMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT'O MTOBEAEHUS B OKPYKAIOLIEH cpele;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy (PHU3MUECKOro COAEp:KaHMs, CIPABOYHbIE MaTepHalbl,
pecypcel cety HTEpHET, BiaaeTh NpuémMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciie MyOJIMYHO JiejaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUN, TPU HTOM TPAMOTHO HCIOIH30BAThH
M3YYCHHBIA TIOHSATHHHBIA anmapar Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALUEN;

IPU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUM pacCIpenessiaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aj[auaMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBU)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsjl, STEKTPUUECKOE TOJIe, TPOBOJHUKHU
U JTUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTauiM3anusi (OTBEpJEeBaHUE), KHUIIECHUE,
Temionepeaaya (TeTI0MPOBOJHOCT, KOHBEKIIHS, W3JIyYEHHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOTO TMOJIs HA TPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIAYKIIWS)
10 ONHUCAHUI0 HUX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSXKEHWE W KANWUSIPHBIC SIBJICHUS B MPUPOJIE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
mosne 3emuH, Jpeid MOII0COB, POJIb MAarHMTHOTO TOJSA IS JKW3HU Ha
3emiie, MOJISIPHOE CUSHHUE, IIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/7a4y B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3nYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSS YHEPTHS, KOJIUISCTBO
TEIUIOThI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHASA TEIUIOTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAalIVHbl, OTHOCHUTEIbHAs BIIAXKHOCTb BO3JyXa, JJIEKTPUUYECKHN 3apsf,
CHJIa TOKA, 3JIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONPOTUBIEHUE  BeElleCcTBa, pabora U MOUIHOCTh
AJIEKTPUYECKOTO0  TOKa), TpU ONHCAHUM TPaBWIBHO  TPAKTOBATh
(¢u3nyecKuil CMBICI UCHOJB3YEMBIX BEIMYMH, 0003HAUEHMSI M €IMHMIIBI
(U3nYeCKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(u3nYecKyt0 BEIMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTh Ipaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISPHO--KUHETUYECKON TEOpUU
CTPOEHHS BEIEeCTBA, NMPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHHs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATH €0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 TOrHYecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWCTBA (PUBMYECKUX SIBICHHIA,
(pU3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuiatb pacuy€THhle 3amadyd B 2—3 JEWCTBUSA, HCHOJIb3YSd 3aKOHBI U
dbopmynibl, cBsi3bIBaIONINE (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl PpELICHUA 3a7add, BbIOMpaTh 3aKOHBI U  (QOPMYJIbI,
HEOOXOaUMbIE g €€ penieHus, NPOBOAUTH PACUETHl U CpPABHUBATH
MOJIyYEHHOE 3HaUYE€HHUE (PU3NYECKOIN BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONIb3ys OMHCAHHE HCCIIECIOBaHUS, BBIIACIATH
IIPOBEPAEMOE  NPEAINOIOKEHNE, OLICHUBATh IMPABWIBHOCTH MOPsIKa
IIPOBE/ICHUSI HCCIIEIOBAHUS, 1€T1aTh BHIBOJIBI;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(u3nYecKuX CBOMCTB Tell (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT LBETa MU3Iydarowmed (ITOIJIOIArOIIEi)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUIKOCTH H
IIoMAaM €€ TIOBEPXHOCTH, JJIEKTpU3alUs Tel W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3apsioB, B3aUMOJEHWCTBUE IIOCTOSHHBIX MAarHHTOB,



BU3yQJIM3allMsl MarHUTHBIX II0JIEW TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHuTHOTO TOJII Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHura,
CBOMCTBAa 3JIEKTPOJBUIATEIsl MOCTOSHHOTO TOKa): (POPMYJIMPOBATH
IpoBepsieMble MPEAINOIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHMsl, OUCHIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBOBI;
BBITIOJIHATh ~ MPSMbIE  U3MEPEHUS  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3MlyXa, CHJIbl TOKAa, HAMNpPsDKEHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3MYECKUX BEJIMYMUH, CPABHUBATH
PE3YNbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOTIOTHOM MOrPEIIHOCTH;
IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHH  (3aBUCHMOCTH
COMPOTHBIICHHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAJAA MOIMEPEYHOTO
CEUCHUS M YACIHbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUST Ha  IPOBOJIHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M MNapaJUyIeIbHOTO  COEAMHEHUHN
NPOBOJHUKOB): TUIAHUPOBATh HKCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJTHSTh W3MEPEHUS, CIeaysl MPeAjoKEHHOMY IJIaHy, (UKCHUPOBATH
pe3ynapTaThl MOTYYCHHONW 3aBUCUMOCTA B BHIE TaOnui M TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEAOBAHMS;

MPOBOJNUTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIWYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE NPOBOJHWKA, paboTa u
MOIITHOCTh JJIEKTPHUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMparthb
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUUCIISTh 3HAUCHNE BETHUNHBI,

coO01aTh MpaBuila TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JCWCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAaHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETUYUK JJIEKTPUUYECKOW DHEPTHH, SIEKTPOOCBETHTEIbHBIC
MpUOOpPHI, HarpeBaTelbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IICKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, HNEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpel MO CXE€MaM M CXEMaTHYHbBIM PHUCYHKaM (SKMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, 3JEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



erneil ¢ Mmocae0BaTeNIbHBIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKUX LIeTel;
OPUBOJIUTH  TpPUMEPHl  (HAXOAUTh  WHGPOPMALMIO O  MPUMEPax)
IPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUsSI 3J0POBbsI M COOJIOJCHUS
HOPM SKOJIOTHYECKOTO TMOBEACHHS B OKPY>KaIOIIEH cpejie;

OCYHIECTBJISATh MOUCK HWHGOpMaMK  (HU3UYECKOTO COACpXKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUNBOM MIIH MOXKET OBITh HEJIOCTOBEPHOM;
MCTIOJIb30BaTh MPH BHITIOJTHEHUH YUEOHBIX 3aJaHUi HAyYHO--TIOMYJISPHYIO
auTepaTypy (QHU3MYECKOro  COACpIKAaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypcol cetr MHTepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass wHGOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO
COJiEpKaHusl, B TOM 4UHCJIE€ MYyOJMYHO TPEACTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM MCCIEN0BATENbCKON NEATETbHOCTH, MMPU STOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (Qu3ukw,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAHMNA (PU3MUECKHUX
MPOIIECCOB paclpeenaiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ]a4aMU, CIICJIUTh 32 BBHIMOJHEHHEM IUJIaHa ICHCTBHUIA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKIAI B
JESITENFHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xoniy oOyuenust B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTephalibHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHHYECKOTO ABIKEHHUSA, edopmanus
(ympyrasi, mjgacTH4ecKasi), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPOE TENO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHMUECKHE KojeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3BYK, 3JEKTPOMArHUTHbHIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTH,
CHEKTpPbI UCITyCKaHUs U MOIJIOIIEHHUs, anb(a-, OeTa- U raMma-u3JIy4eHus,
W30TOIBI, SIAEPHAS] SHEPreTHKA;



paziuuath sBJI€HUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHENWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBUKEHUE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBHX)KEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHUBHOE JBUKEHHUE, KOoJeOaTelbHOe NBMKEHUE (3aTyxarolue U
BBIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lio’KeHHe Oeoro cBeTa B
CHEKTp M CJIOXKEHHE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHs CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3TyYEHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpYyXarolieM Mupe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEHUE M1aHET COTHEYHOU CUCTEMBI, pEAKTUBHOE
JBIDKCHHE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJICTpSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBeTa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOJIOTHYECKOE JIEUCTBUE BUJIAMMOTO,
yIbTPaQUOJIETOBOTO ¥ PEHTTCHOBCKOT'O M3JIYyYEHUM, €CTECTBEHHBIN
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3IIyUEHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M YEeJIOBEKA), MPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PUBHUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyeckre BEIUYUHBI (CPEAHsSII U MIHOBEHHAs CKOpPOCTh Tejla IMpH
HEPAaBHOMEPHOM JBU)KCHUH, YCKOpPEHHE, TMEpEMEIleHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MEXaHHueckass paboTa M MOIIHOCTh, MOTEHIMANbHAS JHEPrusl Teia,
MOAHSATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS YHEPrUusl CHKaTou
NPY>KUHBbI, KUHETUYECKash DSHEpPrusi, IOJHAs MeEXaHW4YecKasi »HEprus,
MEepUOJ U YacToTa KoJieOaHUi, IIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTeNib MPEJIOMIIEHUS CPE/bl), MPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKHN CMBICT WCIOJIb3YEMbIX BEITUYHH,
0003HaueHUsI W EIUHUIBI (U3HMUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYMHAMH,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M IPOIIECCHI,
UCIIOJb3Yysl 3aKOH COXPAaHEHHUs HEPruM, 3aKOH BCEMHUPHOTO TATOTECHMUS,



OPUHLHUIT CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBl OTPaXXEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN
OpU SJAEPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTh OOBsCHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparolmuecs Ha cucteMy u3  2-3
ypaBHEHUH ), UCIIONIb3Ysl 3aKOHBI U ()OPMYJIIbI, CBSI3bIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS 3a/ladll 3alHChIBATh KPAaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WU M30BITOYHBIE AHHBIE, BHIOMPATH
3aKOHBI B (POPMYIBI, HEOOXOAUMBIE TSI pEIICHMsI, TPOBOJAUTH PAcCUEThI U
OLICHWBATh PEATUCTUYHOCTh TMOJYyYEHHOTO 3HAYCHUA (PU3UIECKOU
BEJIMYUHBIL

pacrmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEHIUTh MPU TOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3ys OMHCAHHME WCCIEIOBAHMS, BBIACIATH
MpoBEpsiEeMOE TPEIANONOKEHHE, OICHUBATh MPABWIBHOCTh IOPSIKA
NPOBEJCHHUS  MCCIICIOBAHMS, JIeNaThb  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(u3nUecKuX CBOWCTB TeNl (M3yyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJTMHEHOE PACIIPOCTPAaHEHUE CBETA,
pas3ioxeHue OeNoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paxXCHUS B
MJIOCKOM 3€pKajie M CBOWCTB HW300paKEeHHS MpeaMeTa B coOMparoiein
JMH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpynoBaHMs, OMNHCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupOBaTH BHIBOJIBI;

MPOBOJUTH NMPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
cpelHee 3HAYeHHE U3MEpsieMONM BeTUYMUHBI ((OKYCHOE pacCTOSHHE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MEpeHUs
(M3MepuTeNnpHOTO MPUoopa);

IPOBOANUTH HCCJIENOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJb30BAaHUEM MPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYTU OT BPEMEHU



OpU PaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HadallbHOM CKOPOCTH, Nepuoja
KoJIeOaHU MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIJia MpeJIOMJIEHUs OT yriia
NajeHus1): IJIaHUPOBaTh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pPE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(GU3NYECKUX BEIIMYUH B BHUJC TaONHIl M TpadUKOB, NIENaTh BBIBOJIBI 11O
pe3yabTaTaM HCCIIeI0BaAHUS;

NPOBOJUTh KOCBEHHBIC W3MEPEHUS (PU3NYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBW)KCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh TPYKUHBI, KOIPPHUIHUCHT
TPEHUS CKOJBKCHHS, MEXaHWYeckas padoTa W MOIIHOCTh, YacToTa W
nepuoa  KosieO0aHW MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYEeCKass CWia COOMparomeld JMH3BI, paAHOAKTUBHBIA  (hoH):
TUTAaHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOTHITh U3MEPEHHUS, CIEAys MPEUI0KECHHOW MHCTPYKIIUU, BBIYHCIISATH
3HAaYCHHUE BEIIMYMHBI U aHATH3UPOBAThH MOJTYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJI01aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

pa3ianuaTh OCHOBHBIC TMPH3HAKA M3YyYCHHBIX (PUINYECKUX MOJICICH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, OATYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BunibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBax (PU3MUECKHX SBICHUA M HEOOXomuMmble (U3HYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIf
MOCTPOCHUS N300paKEHUH B IJIOCKOM 3epKajie M COOMpAroLIeH INH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HMHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3/0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKalolLIei cpene;



OCYHIICCTBJIATh TMOUCK WHGOpMauK  (HU3UIECKOTO COACpPKAHUA B
NuTepHete, caMoCTOSTENBHO (HOPMYITUPYS MOUCKOBBIN 3ampoC, HAXOIUTh
MyTH OMpPENeNIeHUsI JOCTOBEPHOCTH MOJyYeHHON MH(OPMAIIMN Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
aUTEepaTypy  (QHU3MYECKOro  COACpIKaHWs, CIPABOYHBIC MaTepHAIIbI,
pecypchl cetn MHTEpHET, BIajeTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeobpazoBaHusi THGOPMAITUHU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIC COOOIIEHUS HA OCHOBE
MHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPECTABIATh PE3YJIbTAThl MPOSKTHOW MITH UCCIIEIOBATEILCKOM
NCATCIBHOCTH, TPU OTOM TPaMOTHO  HCIIOJIb30BaTh  M3yYCHHBIN
NOHATUHHBIA anmapar HW3y4aeMoro paszjeiia (U3MKH U COIPOBOXKIATH
BBICTYIUICHHUE TIpEe3eHTaluel ¢ Y4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.edso0.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 1 https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTRa https://m.eds00.ru/7f416194
99 JIBrmKeHHe U B3aMMOICCTBUE YaCTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 A 2
TPETATHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
bu6nunorexa [JOK
A M
3 CXAMHHCCKOC JBIDKEHIE 3 https://m.edso0.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTH 4 1 bu6mmoreka [{JOK



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

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

bu6mmoreka [JOK

3.3 Crna. Bupst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBineHust TBEPABIMU 3 bubnuoreka [JOK
' TEIaMH, JKHAKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bub6nunorexa [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe rasrenue 6 https://m.edso0.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasnery 21
Pa3zpnesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
51 Pabora u momgocTs 3 ! https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
5.2 Hpocthie MexauH3Mel > 1 https://m.edso0.ru/7f416194
bu6maunoreka [JOK
53 Mexanmeckas SHeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DJIEeKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM uudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bubnuoreka [JOK
' OIUCaHHUSs https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B I 20 1 2
SAMONCHCTRHC T https://m.eds00.ru/7f41a4a6
bubmuoreka IJOK
1. 1 1
3 3axompt coxpaneHus 0 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3nen 2. MexaHn4yecKHe K0OJ1e0aHUS U BOJIHBI
bu6nmmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 1
CXQHITICCKNE BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15

Pa3znen 3. 3J1€KTp0MaFHI/ITHOC moJie v 3JICKTPOMArHMTHBIC BOJIHBI

DIIEKTPOMArHUTHOE TIOJIE U bubnnoreka [IOK
3.1 6 1
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 1 bubnuoreka ITOK



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

bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 2 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
51 Hcnyckanue v noriomneHue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOrO AApa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 16



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

MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

INEPEYEHb OBOPYJOBAHMUS, PACXOAHbBIX MATEPUAJIOB, CPEJCTBOBYYEHUS U BOCIIMTAHUSA
IEHTPA OBPA3OBAHUS ECTECTBEHHO-HAYYHOM M TEXHOJIOT'MYECKOM HAITPABJIEHHOCTH

«TOYKA POCTA»

Ne

HaunmeHoBaHue
o0opynoBaHusA

KpaTKne NMPUMEPHbIC XaPAKTCePUCTUKHU

KoanuecTBo
eMHMII, e]1.
H3M.

BA30BOE OBOPYJIOBAHUME u JOIIOJITHUTEJIBHOE OBOPY/JIOBAHUE

EcTecTBeHHOHAYYHAs1 HANIPABJIEHHOCTH

1

Hudposas
nmabopaTopusi 1o

¢buznke
(yueHnueckas)

Tune! JaTYNKOB:

becnipoBoaHO MyJIbTHIATYMK

JlaTunk aOCOMOTHOTO aBICHUS

JlaTuuk TemIiepaTypsl HCCIEyEMOHN CPeIbl

JlaTuvK MarHUTHOT O TOJIS

JlaT4uK 37IEKTPUYECKOT0 HAMTPSIKEHUS

JlaTuuk cuibl TOKA

JaTuunk akcenepomerp

WHble TUTIBI JATYHKOB,

npenycmorpennbsie KTPY

JlomomHUTETHFHBIE MATEPHAIIBI B

komruiekre: USB octimmnorpad

JlomomHUTENbHBIE MAaTEPUAIIBI B KOMIUICKTE:

Ka6ens USB coennHUTETHHBII

JlomonHuTeNbHBIE MaTEPUATIBI B KOMIUIEKTE:

3apsiHoe yerpoiicTBo ¢ kabernem miniUSB

JloronHuTeNnbHbIE MaTEPUAIIBI B KOMITJIEKTE:

USB Apantep Bluetooth 4.1 Low Energy

JlomonHuTENbHBIE MAaTEPHUAIIBI B KOMILJIEKTE:

KoucTpykTop 11 MpoBeieHHs SKCTIEPUMEHTOB

JloronHuTenbHbIE MAaTEPHAIIbl B KOMIUIEKTE:

PyKkoBOJCTBO 10 3KCIUTyaTaluu

JlomoMHUTENBHBIE MaTePHAIIBI B KOMIUIEKTE:
[IporpammHoOe obecrieueHne
JlonomHUTENbHBIE MaTepHAIIbl B KOMILIEKTE:
CrpaBOYHO-METOUYECKUE MATEPUAIIBI
Hannuue pycckos3pI4HOro caiira
MOJIICPKKHU : 1a
JlomOTHUTENIbHBIE MAaTEPUAIIBI B KOMILICKTE:
Buneoponuku

4 .

ors
J1abopaTopust 1o
¢busuke
(KOMIIEKTBI
000pyI0BaHUs)

Kommuext Nel:

- Becsl antekTpoHHBIE yUeOHBIE.

- MameputenbHblid muumHIp (250mi).

- 2 MJIacTUKOBBIX cTakaHa (300 mu).

- Tunamometp Nel (npenen nsmepenus 1H)

- Junamometp Ne2 (npenen nusmepenust SH)

- I'py3 munun gpuueckuit u3 cranu (V=25,0+0,3




cm3, m=19542 r). C kproukom.

- I'py3 mmummHApuYeCcKuii U3 aATFOMUHUEBOTO
crtaBa (V=25,0+0,7 cm3, m=70+2 1).

- I'py3 unnMHapruYecKkuii u3 cuenuaibHOro
mnactuka (V=56,0+1,8 cmM3, m=66+2 T).

- 'py3 HMIIMHAPUYECKUNA U3 aTFOMUHHEBOTO
crutaBa (V=34,0+0,7 cm3, m=95+2 r).

- [loBapenHas consb B [IBX koHTEMHEDE.

- [Tanouka ans nepeMenInBaHus, HUTh.
Kommuiext Ne 2:

- lllTaTuB 1abopaToOpHBIii C IepKaTEIEM.

- Tunamometp Nel (npenen nusmepenus 1H)
- {unamometp No2 (mpenen uzmepenus SH)
- 2 IpyXUHBI Ha TIaHeTe. JKecTKOCTh MPYKUHBI
(50+£2) H/m u (10£2) H/m.

- 3 rpy3a maccoii o (10042r).

- HaGop rpy3oB, o00o3naueHHbIX Nod, Ne5, Neb,
3aKpEeTJICHHBIX Ha KPIOYKE.

- JIuneiika mactukoBas (300 mm).

- TpancopTup MEeTaINTMYECKUU.

- Bpycok nepesianblit (50+5 1). C Kproukom

1 HUTBIO.

- Hanpapiisitoas ¢ i3MepUTEIIbHOM MIKAIO0M.
Kommuiekt Ne 3:

- McTouHuK MUTaHUS TIOCTOSTHHOTO

U TIEPEMEHHOr0 TOKa, TM00 GaTtapeitHbIil OJIOK.

- BonmbT™meTp aByxmnpenenbHbId (TIpeaen
u3mepenus 3 B, C = 0,1 B; npenen nusmepenus 6
B, C=0,2 B).

- AMmiepMeTp ABYXIpEaeIbHBIN (TIpeaes
m3mepenus 3 A, C = 0,1 A; npenen usmepenus
0,6 A,C=0,02 A).

- Pesucrop, R1 conporusnenne (4,7+0,5) Om

- Pesucrop, R2 conporusnenne (5,7+0,6) Om

- Pesucrop, R3 comporusnenue (8,2+0,8) Om

- Habop u3 3-X mpOBOJIOYHBIX PE3UCTOPOB.

- DJIEMEHT 2JIEKTPUUYECKOH 11enu (peocTar).
Conporusnenne 10 Om.

- Kitrou a71s1 pa3MbIKaHus ¥ 3aMBIKAHUS
AJIEKTPUYECKOMN LETIH.

- KommuiexT npoBooB.

- Jlammouka 4,8 B.

Kommuiekrt Ne 4:

- McTouHuK MUTaHUS TOCTOSTHHOT'O TOKA,
BBIIPSIMUTENb C BXOIHBIM HaIpshKeHUEM 3642
B unm 6arapetinstii 610k 1,5+7,5 B ¢
BO3MOXKHOCTBIO PETYJTUPOBKH BBIXOTHOTO
HaATPSKEHUS.

- Cobuparomas nun3a 1 (pokycHoe paccrosHue
F1=(100+10) mm

- Cobuparomas auH3a 2 (GOKYyCHOE pacCTOsIHUE




F2=(50£5) mm

- PacceuBatomas nun3a 3 (hoKycHOE paccTOsTHUE
F3= — (75£5) MM

- Jluneiika mactukoBas (300 mwm).

- DKpaH CTaJIbHOM.

- Hanpasssirorast ¢ uamepurenbHoi mkanoi (730
MM).

- KoMIuiekT npoBo1oB.

-KiTt04 IByXITO3MIIMOHHBIN JUIsl Pa3MbIKAHUS

Y 3aMBIKaHUs 3JICKTPUUECKOM 1IeTIH.

- OcBeTHTENb C HICTOYHUKOM CcBeTa Ha 3,5 B.

- llleneBas quadparma.

- Cnaiin «Moaenb mpeamMeTay B perurtepe.

- [lomyuunusap.

- [Inanmer Ha miioTHOM Jincte A4 ¢ KpyroBbIM
TPAHCIIOPTUPOM.

Kommuiekr Ne S:

- DJIEKTPOHHBIN CEKYHJOMEp C TaTYUKaMH.
YKOMIUIEKTOBaH 3JIEMEHTaMH IMUTaHUS.

- MarautoymnpasisieMble TepKOHOBbBIE JATYUKU
ceKyHaoMepa. J[aT4uKu ¢ KpyroBoi 30HOU
YyBCTBUTEIBHOCTH.

- Mexanuueckas ckambs (700 mm).

- Bpycok nepeBsiaublit (50£2r).

- llltaTuB naGopaTopHBIii ¢ My(TOH.

- Tpancnoptup MeTaNIn4ECKUil.

- Hute He Mmenee 1,2 m.

- Jlenta mepnas (1000 Mm).

- 4 rpy3a unnuHApudeckux u3 crtanu (10042 r).
- 2 mpyxwunsbl. XKectkocTh mpykuHbI No 1 (50+2)
H/m. XKectkocts npyxunst Ne 2 (20+2) H/m.

- I'py3 munmms gpuueckuii (10042 r) ¢ kproukoM.
- TpyOka antomMuHHEBasl.

KommuiekTt Ne 6:

- llltaTuB naGopaTopHbIii ¢ My(TOH.

- Poruar ¢ kpeniaeHusiMu U1t Tpy30B.

- Biox moaBUIKHEBII.

- bIIOK HEMOABUKHBIM.

- Hute He menee 1,2 m.

- 3 rpy3a uniauHApudeckux u3 cranu (100+2) r.
- lunamoMeTp TUIaHIIETHBIN C TMPEeeioM
usmepenus 5 H.

- JIuneiika miactukoBas (300 mm).

- TpancopTup MeTaINTMYECKUH.

Kommuekrt Ne 7:

- Kanopumerp.

- Tepmomerp.

- Becol anekTpoHHBIE.

- Msmepurensubiil muunHAp (MeH3ypka) ¢ [IBX
nmojcTakaHHUKOM 250 M.

- I'py3 munuHIpryecKkuil U3 aJlOMUHUEBOTO




crutaBa (68£2) r. C KprouKkoM.
- I'py3 nunusapuueckuit u3 cranu (189+2) r.
C KPIOYKOM.

Hab6op
nabopaTOpPHBIT
DNEKTPUUECTBO

Kurou

Kroera

DNeKTpoa MeIHbIH (2 1IT.)
DIEeKTPO1 IMHKOBBIN

Jlammia ¢ xonmaukom
[TpoBomounsIit pe3uctop (2 mrT.)
IIepeMeHHBI pe3ucTop
DJIEKTPOABUTATEND
Karymka-moTox (2 mT.)
MarsuT 1mosocoBoi (2 mrT.)
3aKUM IPYKUHHBIN (2 11T.)
Kommac

CoenuHuTENBHBIEC TPOBO/A (8 IIT.)
MeTtannudeckoe paboyee mosne

Hab6op
1abopaTOpPHBIH
Onruueckue
SIBJICHUS

Ckambst TpoQUIIMPOBAHHASA U1 YCTAHOBKH
nepkarene (peUTepoB) ONTUYECKUX PJIEMEHTOB
(mpuoOpeTraeTrcst OTIAENBHO)

JIunssl auamerpoM 38 MM ¢ POKYCHBIMH
paccrosHussMU 50 My, 100 mm, (-75) MM B
JiepaKaTessIx

[Ipo3payHblil IIIOCKUM TOTYLUUIAHAD

[Ipo3payHas macTuHa cO CKOLIEHHBIMU T'PAHIMU

3epKajno miocKkoe

JudpaximonHas pemeTka

ITonsspon sl (2 mTyKN)

Hctounmnk cBeTa MomiHocThIO 2BT ¢
COCIMHUTENHHBIM KaOeleM U ¢ MarHUTHBIM
3aKpeIIeHUEM Ha JiepKarere,

Jlazep manoil MOIIHOCTH, COBMELIEHHBIN CO
CBETOAMOIOM

Hepxatenu (pedTepbl) ONTHYECKUX dIIEMEHTOB
DKpaH Ha MAarHUTHOM 3aKPETUICHUH
MaruuTHas TuHenKa

KroBera ¢ mpo3pauHbIMu CTEHKaMU
PykoBOACTBO [i71s1 yHaIIUXCsl IO BHIMOJIHEHUIO
1abopaTOPHBIX paboT

OO6opynoBanue Jist
JIEMOHCTPAIIUHU OIBITOB
(puzuka)

1. llTaTuB AEMOHCTpAIMOHHBIN

2. CTOJIMK NOABEMHBII

3. UcTOYHMK TOCTOSIHHOT'O U TIEPEMEHHOT0
HaIpsHKEHUS

4. MaHOMETp KMJKOCTHOW JIEMOHCTPAIIMOHHBII
5. KamepTOoH Ha pe30HAaHCHOM SIIIIUKE

6. Hacoc BakyyMHBIH C 3JIEKTPOIIPUBOJIOM:

7. Kommiekt «Tapeinka BakyymMHas»:

8. [Ipubop «Beaepko Apxumenaa:

9. KommiekT «OTHHUBO BO3IYIIHOEY:




10.

[Tpubop A IEeMOHCTpAIMK JABJICHUS B

KUOKOCTH:

1.

[Tpubop anst nemoHCcTpanuu aTMochepHOro

naBjieHus (MaraeOyprckue moaymapms):

12.
13.
14.
15.
16.
17.
18.

HaGop Ten paBHOro 00beMa:

HaGop Ten paBHO# Macchr:

[Tpu6op «Cocyabl COOOIIAIOIIHECS:
Kommext «Tpybka HeroToHay:
Kommunext «ap [Tackans»:
Kommekr «Ilap ¢ Konbriom»:
KOMIUIEKT IHIMHAPOB CBUHIIOBBIX CO

CTpYIroM:

19.
20.

[Tpubop Jlenua:
Maruaut nyroodpa3zHslii

JIEMOHCTPAlMOHHBIN

21.

KoMmiiekT MarHuToB MOJIOCOBOM

JEMOHCTPALMOHHBIN

22.
23.

CTpeJ'[KI/I MAromuTHBIC HA IITaTUBAX:
Ha6op nemoHcTpanmoHHbIi

((3J'IeKTp OCTaTHKa»:

24.
25.

Marmna snekTpodopHasi:
Kommiekt npoBojoB:

Kommekt nocyer n
o0opyoBaHus AJs
YUEHUYECKHX OIBITOB
(xumus, ¢pusuka,
Ouosorus)

[IItaTuB 1aOOpPaTOPHBIN XUMUICCKUIT
Ha6op yamek [Tetpu

Habop MHCTpYMEHTOB NpenapoBaIbHBIX
JIokKa M1 CoKMTaHUS BEIeCTB

Crynka dapdopoBas ¢ mecCTUKOM

Hab6op OaHoK a5t XpaHeHHs TBEPbIX PEAKTHBOB
(30 - 50 mur)

Hab6op cknsanok ((pr1akoHOB) 11 XpaHEHUS
pacTBOPOB PEaKTUBOB

Ha6op npo6upox (I1X-14, T1X-16)
[TpuGop i mOTy4YeHUs Ta30B

CnuproBka

["oprouee aJ1g cnMPTOBOK
dunbTpoBangbHas Oymara

Konba xonndeckas

[Tanouka crexysiHHAs (C pe3UHOBBIM
HaKOHEYHUKOM)

Yameuka Ju1sl BeIIapUBaHUS (BbIIapUTETbHAS
Yalieyka)

Mepublii nuIMHAP (TIACTUKOBBIN)
Boponka crexnsnHas (Manas)

Crakan crexistHHBIN (100 M)
["a300TBOIHAs TPYOKA




HoytOyx

dopMHpyeEMbIE XapAKTEPUCTUKU C YUETOM
nonoxxenuit KTPY, CII 2.4.3648-20 "CanurtapHo-
ANUAEMUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3alMsIM BOCIIUTaHUS U O0yUeHUs, OTAbIXa U
037I0pOBJICHUS IETE U MOJIOACKH ",

BO3MOKHO HMCIIOJIb30BaHME MOJIOKEHUN ITPUKa3a
MunucrepcTBa npocseienus Poccuiickon
®enepaunn, MunucrtepcTBa uppoBoro
pa3BUTHS, CBA3U U MAaCCOBBIX KOMMYHHUKALIU
Poccuiickoit @enepaunn ot 08.09.2021 Ne
634/925 «O0 yTBep KICHUY CTaHIapTa
OCHAIIIEeHHSI TOCYIapCTBEHHBIX U MYHULIUIIATIbHBIX
0011e00pa3oBaTeNbHBIX OpraHu3aIui,
OCYILIECTBIISIONINX 00pa30BaTENbHYIO
JeATeNbHOCTh B cyObekTax Poccuiickoii
denepanny, Ha TEPPUTOPUHN KOTOPBIX MPOBOJANUTCS
HKCIIEPUMEHT 110 BHEJIPEHUIO IIUPPOBOI
0o0pa3oBaTenbHOU Cpeibl, KOMIBIOTEPHBIM,
MYJIbTUMEAUNHBIM, IPE3EHTALIMOHHBIM

000pyZ0OBaHUEM H ITPOTPAaMMHBIM 0OecrieueHHEM»
(3apeructpuposan 16.12.2021 Ne 66360).

M®YV (mpunTep,
CKaHep, KOIHP)

dopMHpyeMbIE XapaKTEPUCTUKH: BO3MOXKHO
HCIIOJIb30BaHUE MOJI0KEHUH NpUKa3a
MunucrepcTBa npocseienus Poccuiickon
®enepaunn, MunucrtepcTBa uppoBoro
Pa3BUTHSA, CBA3M U MACCOBBIX KOMMYHHUKAIUI
Poccuiickoit @enepaunn ot 08.09.2021 Ne
634/925 «O0 yTBep KICHUY CTaHIapTa
OCHAIIIEHMSI TOCYAAPCTBEHHBIX M MYHUIUIIAIBHBIX
0011e00pa3oBaTeNbHBIX OpraHu3aIui,
OCYLIECTBIISIOIINX 00pa30BaTENbHYIO
JeATeNbHOCTh B cyObekTax Poccuiickoii
denepanny, Ha TEPPUTOPUHU KOTOPBIX MPOBOAUTCS
AKCIIEPUMEHT IO BHEPEHHUIO LIU(PpoBOI
00pazoBaTeabHOI cpejibl, KOMIIbIOTEPHBIM,
MYJIbTUMEAUUHBIM, IPE3EHTALIMOHHBIM
000pyZIOBaHUEM U IPOrPaMMHBIM

obecrieueHueM»
(3apeructpupoBan 16.12.2021 Ne 66360).

1 mT.

OO0pazoBareabHBIN
HabOp MO MEXaHUKE,
MEXaTpOHUKE U
pPOOOTOTEXHHUKE

dopMupyeMbIe XapaKTEPUCTHKU C yIETOM
nonoxenuit KTPY misa koga OKII2
32.99.53.130, ucxons u3 npeaHa3HAYCHUS
KOHCTPYKTOpA JJIsl TPOBEICHUS YICOHBIX 3aHATUI
I10 JIEKTPOHUKE U CXEMOTEXHHKE C IICJIbIO
M3y4eHUs Haubosee pacpoCTpaHEHHON
AJIEMEHTHOM 0a3bl, MPUMEHIEMOMN st
WHXKEHEPHO-TEXHUYECKOT 0 TBOPUECTBA YHAIIUXCS
1 pa3paboTKH y4eOHBIX MOIeNiell pOOOTOB H
00€eCIeYnBAOIINX PA3BUTHE TAKUX HABBIKOB U
3HaHUN 00yYaIONTUXCSA KaK U3Y4eHHE OCHOB
pa3pabOTKH MPOrPAMMHBIX U alnapaTHBIX
KOMIUICKCOB MHKEHEPHBIX CUCTEM, PEIICHUN B

2 IIT.




chepe "MHTepHeT Bemieit", a Takke penieHui B
0051acTH pOOOTOTEXHUKHU, HCKYCCTBEHHOTO
WHTEIJUIEKTa 1 MAIIHHHOTO O0YYCHUSI.
XapakTEepUCTHKHN Ha0Opa C IeThbI0 BO3MOKHOCTH
o0ecrieueHus yJalmmMcs Ha MTPAKTUKE OCBauBaTh
OCHOBHBIE TEXHOJIOTHUH MPOSKTHUPOBAHUS
POOOTOTEXHUYECKUX KOMIUIEKCOB Ha TIPUMEpPE
y4eOHBIX MOJIEIe poOOTOB, a TAKXKE U3y4aTh
OCHOBHBIC TEXHUYECKUE PEIICHUS B 00JIaCTH
KUOCPHETUYCCKUX M BCTPAUBAEMBIX CHCTEM.
HaGop npencrasisier co00il KOMIUIEKTHI
KOHCTPYKTHUBHBIX 3JIEMEHTOB Il COOPKH MaKeTa
MaHHITYJISITUOHHOTO pOOOTa, METANTUISCKUAX
KOHCTPYKTHUBHBIX 3JICMEHTOB JIJIsi COOpKU MakeTa
MOOHIJIBHOT'O po00Ta M T.11., @ TAKXKE JIEKTPOHHBIX
KOMITOHEHTOB IS U3Y9EHUSI OCHOB AJIEKTPOHUKHU
U CXEMOTEXHUKH, a TAK)KE KOMILJICKT PUBOJIOB U
JAaTYMKOB PA3JIMYHOTO TUTIA JUTS Pa3padOTKU
POOOTOTEXHUYECKUX KOMITJICKCOB.

Hampspxenne nutanus: 220 B\SO I';
[Torpebnsiemass MmomHOCTh, BT (Makcumym): 2500;
[ToTpebnsemsrii Tok, A (Makcumym): 12;

JlnuHa nIHypa 3JIeKTpOoIuTaHus: ot 2,5 MeTpa;
3ammTa oT nepeHanpsHKeHus, KOpOTKOro
3aMbIKaHHsI: HAJTHYHE,

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

Cnucok Jiureparypbl

du3uka. /—9 kiaaccel : padouyas nporpamma k Junuu YMK A. B.
Iepbimkuna, E. M. I'yTHHK | y4eOHoO-

Metoauueckoe mocobue / H. B. ®unonosnu, E. M.

['ytauk. — M. : llpoda, 2017.dusuka. 7 knacc. :

VYuebnuk/ A.B. Ilepoimikun. — M.:Ipoda, 2017.

®dwusuka. 8 kiacc. : Yuebnuk/ A.B.

[Tepwrmkun. — M.:[Ipoda, 2018

®duzuka. 9 knacc. : YueOuux/ A.B.

[Tepwimkua. — M.:[Ipoda, 2018

®uonosud H.B. MeTonnueckoe nocodue K yueOHUKY
A.B.ITepermkuna «®usuka 7» M.: [Ipoda, 2015 Dusuka. 9 k.
Metoaudaeckoe nocodue / E.M. I'yrauk, O.A. YepaukoBa — M. :

Hpoda, 2016.

Jlyxamk B.W. Coopruk 3ana4 1o ¢usuke /-8 i1. 001ieo0pasosar.
YUPESKICHUH. —

M.:IlpocBemenue, 1996. — 191 c.

KoHTponbsHbIE 1 caMocTOsITeIbHBIE pa0OThI IO (PH3UKe. 7




kiacc: K yueOuuky A.B. Tlepsimkuna «®@u3nka. 7 Kiaacey
®I'OC/ O.U. I'pommeBa. — 8-¢ uza. , mepepad. 1 mom. — M.
M3narensctBo «IK3amen», 2016.

KoHTponbsHbIE 1 caMOCTOSITENbHBIE Pa0O0THI IO (pru3uKe. 8
kJiacc: K yueOnuky A.B. Ilepoimkuna «®uszuka. 8 kiaace»
dI'OC/ O.U. I'pomriea. — 7-¢ uza. , nepepad. U momn. — M.:
M3paTenscTBO «OK3amen», 2017.

KoHTposibHBIE U caMOCTOSITENIbHBIE pa0OTHI IO (U3HUKE. 9 Kace: K
yueOHuKy A.B. Ilepsimiknna, EM.I'yTHuk «®usuka. 9 kimace»
®dI'OC/ O.U. I'pomrieBa. — 6-¢ m31. , mepepad. U gom. — M..:
M3narenscTBO «OK3amen», 2016.

®dusuka. Tectol. 7 knacc (aBrop A.B. UeboTtapesa.) M.:
MN3natenbcTBO « DK3amen», 2015 dusuka. TecTol. 8 knacc
(aBTOp A. B. UebGoTtapesa). M. U3natenbCcTBO « DK3aMEH»,
2015 dwusuka. KonTpoasHbie U caMOCTOATEIbHBIE PAOOTHI
(O.N. I'pomrieBa.) M.: U3gaTenbcTBO «IK3amen»,2013
®dwusuka. § knacc. KontponbHbie paboThl B HOBOM (popMare. -
M.: «nTennext-Lentp», 2011 ®@usnka. 9 kiacc.
KounTponbsHbie paboTsl B HOBOM opMmate.- M.: « MHTeIeKT-
Lentp», 2011 ®usuka. [Togroroska k OI'D B 2017 roay.
Huarnoctuueckue paborsl.—M.: MIITHMO, 2017.

Jlykammk B.U. COopHuk 3anad no ¢pusuke 7-8 KiI.

o0mreo6pazoBar. yupexaenuii. —M.:IIpocseiienue,
1996. - 191 c.

KoHTposbHbIE U caMOCTOSITENbHBIE PA0OTHI IO (U3UKE. 7
kiacc: K yaeOnuky A.B. Ilepreimknna «@u3nka. 7 KIace
dI'OC/ O.U. I'pomrieBa. — 8-¢ u31. , mepepad. U momn. — M..:
M3 narenscTBo «OK3ameny, 2016.

KoHTponbsHbIE 1 caMOCTOsITENIbHBIE Pa0O0THI IO (pu3uKe. 8
kJjacc: K yueOnuky A.B. Ilepbimkuna «®uszuka. 8 kiacey
®I'OC/ O.U. I'pomuiesa. — 7-e uza. , nepepad. U mon. — M.:
MsnarenscTBOo «IK3amen», 2017.

KoHTponbsHbIe B caMOCcTOsITeNIbHBIE PA0OTHI IO (pu3uke. 9 Kimacc: K
yueOnuky A.B. Ilepsimkuna, EM.['yTHuk «®usnka. 9 kimacey»
dI'OC/ O.U. I'pomriea. — 6-¢ u3a. , nepepad. U mom. — M.:
N3narensctBO «IK3amen», 2016.

®dusuka. Tectol. 7 kiacc (aBTop A.B. Uebotapera.) M.:

M3 narenscTBO « DK3amen», 2015du3uka. TecTrl. 8 kitacc

(aBTOp A. B. UeboTapera). M. M3naTenbcTBO « DK3aMEHY,
2015



KoMriekt HarssJHpIX TocoOui
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

dusnka. 7 knacc. . Yueonuk/ A.B.
[eppimkun. — M.:[Ipoda, 2017-2022.
®dusuka. 8 kiacce. : Yueonux/ A.B.
[Tepwimkun. — M.:poda, 2018-2022
®dwusuka. 9 knacc. | Yueonuk/ A.B.
[Mepermkun. — M.:[Ipoda, 2018-2022

METOJJNUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
http://www.fizika.ru http://class-fizika.narod.ruhttp://fizika-class.narod.ru

http://www.openclass.ru http://www.proshkolu.ru

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM NOAMNUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE 25.09.23 06:09 (MSK) CepTudukat 054ECB1821AFB2FDIFEDOF12A9900DE6
YYPEXXAEHMUE METPONABJIOBCKAAl CPEAHSAA OBLLLEOBPA3OBATEJIbHASA
LUIKOJIA N¢ 39, N'YPEEB KOHCTAHTUH FOPbEBWY, npekTop
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