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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3nuke Ha YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TMIOJOKEHUUW W TpeOOBaHUU K pe3yibTaTam
OCBOCHHMs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOM MPOrPAMMBbI,
npenacrasieHHbix B @I'OC OO0, a Takxe ¢ ydé€roMm QeaepanbHOR
paboueil nporpammel Bocniutanusi 1 Konnenuuu npenojiaBanus y4eoOHOToO
npeamMera «Pusuka.

Conepxanue  mporpaMMmbl 1O (U3MKE  HAMpaBiIeHO  Ha
dbopMupoBaHUE €CTECTBEHHO-HAyYHON TPaMOTHOCTU OOydYarOUIUXCs U
OpraHu3aluio u3ydeHuss ¢GU3UKH Ha JACITEILHOCTHOM oOcHOBe. B
nporpaMMe no (PU3NKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO MpeaMera
B peanuzanuu TpeboBanniit ®I'OC OO0 k maaHuPyEeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe MEXIPEeIMETHbIE
CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHus.

[Iporpamma 1o (u3uke ycTaHaBIMBAET pacmpeneiieHne yueOHOTO
MaTepualia 1o rojgam oOydeHwus (M0 KiaccaM), Ipejiaraet npuMepHyro
MOCJIEI0OBATENBHOCTh M3YyUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSA
OPEAMETHOTO  COJIEpaHusi W y4€Te BO3PACTHBIX OCOOCHHOCTEU
00yyaroImmxcs.

IIporpamma 10 ¢u3uke pa3paboTaHa C IEIbI0  OKa3aHMS
METOIMYECKON MOMOIIM YYUTENIIO B CO3[aHUU paboyell mporpamMmbl 10
y4eOHOMY MPEIMETY.

®dusnka SBISIETCS CUCTEMOOOPa3yIOIIUM JIJIsi €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (DU3UYECKHE 3aKOHBI JIKAT B OCHOBE
IIPOIICCCOB U SBJICHUH, N3yUaeMbIX XUMHUCH, OMOIOTHEH, aCTPOHOMHUCH H
¢dusnueckoil reorpadued, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, IpeAoCTaBisieT HauboJiee sICHbIe 00pa3libl MPUMEHEHUS
HAy4YHOTO METOJla MO3HaHUs, TO €CTh CIOCO0a MOMYUYEHHS JTOCTOBEPHBIX
3HAaHUU O MUpE.



Opna u3 rMaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType
oOmiero o0pa3oBaHusi COCTOUT B (DOPMUPOBAHUM E€CTECTBEHHO-HAYUHOUN
IPaMOTHOCTH M UHTEpECca K HayKe y O0y4JaroIInXCA.

N3ydenune ¢uzuku Ha 0a30BOM ypOBHE MpEANojiaraeT OBJIaJCHUE
CJIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIUMU
€CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTb:

HAY4YHO OOBSCHSATH SIBJICHMUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTU HAYyYHOT'O UCCIIEIOBaHUS;
UHTEPIPETUPOBATh JAaHHBIE M HMCIOJIb30BaTh HAay4HbIE J10KA3aTEIbCTBA
JUIS TIOJTyY€HHUS BHIBOJIOB.

Henun wu3yueHuss (U3MKM Ha YPOBHE OCHOBHOIO  OOIIEro
oOpazoBaHust omnpeneneHsl B KoHuenuuu npenoaaBaHus y4eOHOTO
npenmera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu, peaTu3yoImX OCHOBHBIE o0111e00pa3oBaTeyIbHbIC
IporpaMMsl, yTBepKIAEHHOM pemenueM Komternn Munucrepcrsa
npocsemienus Poccuiickoit deneparuu (mpotokon ot 3 nekadbps 2019 r.
Ne T1K-4BH).

Hesn usyyenus pusuku:

OpuOOpeTeHHe MHTEpeca W CTPEMIICHHS OO0YyYarolUXcsi K HayYHOMY
U3YyYCHUIO TPHUPOJbI, Pa3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE NMO3HAHUS U (DOPMUPOBAHHE
UCCJIEI0BATEIHCKOIO OTHOILIEHUS K OKPYKAIOLUM SIBJICHUSIM;
dopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJbTaTa H3YUCHHS
OCHOB CTPOCHHS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;
(opMupoBaHuEe MpEACTABICHUN O poiau (PU3MKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTABICHMM O  BO3MOXKHBIX  cepax  Oynymieit
npodeccHoHanbHOM NeATeTbHOCTH, CBSI3aHHON ¢ (PM3UKOMN, TTOTOTOBKA K
JalbHeleMy oOy4eHHUI0 B 3TOM HaIlpaBJICHUU.

JlocTikeHne HTHX 1€ mporpamMmbl MO0 (PU3MKE Ha YpPOBHE
OCHOBHOro  oOmiero  oOpa3oBaHusi  O0ECHEYMBAETCS  pEUICHUEM
CJIEIYIOLUX 3a1a4:
npuoOpeTeHrne 3HaHWKM O JUCKPETHOM CTPOCHMHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;
npuoOpeTeHre YMEHUN OMUCHIBaTh U OOBSICHATH (PU3NUECKUE SIBICHUS C
UCTIOJIb30BAaHUEM MOTYUYCHHBIX 3HAHMIA



OCBOCHHE METOJIOB PCIICHHWs] TPOCTEHINX pacdETHBIX 3amad ¢
UCIIOJIb30BAaHUEM bu3nIecKux MoOJIeTIeH, TBOPUYECKHUX u
PaKTHKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUHN HAOIIOaTh MPUPOIHBIC SIBICHUS M BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M AKCIHEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHpOPMaNUEH (HU3UIECKOTO COACPIKAHUSA,
BKJTFOUYasi HH(OPMAIIHIO O COBPEMEHHBIX TOCTIKEHUSIX (QU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAITUH;

3HAKOMCTBO CO cpepamu mpodhecCHOHANHHON EATETLHOCTH, CBI3aHHBIMU
C (U3MUKOW, W COBPEMEHHBIMHU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha
JOCTIKEHUAX (HPU3NYECKON HAYKH.

Ha usyuenue ¢usuku (0a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero oOpazoBaHusi oTBoAuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeZlenio), B 8 kiacce — 68 vacoB (2 yaca B Heen0), B 9 kiacce —
102 yaca 3 yaca B HEJIETIO).

[Ipensiaraemelili B porpamme no (u3MKe NepedeHb J1adbopaTopHBIX
paboT M OMBITOB HOCUT PEKOMEHAATEIbHBIA XapaKTep, YYUTENb JeIaeT
BBIOOpD TpoBeleHHsA Ja0OpaTOPHBIX pabOT W OMBITOB C Y4ETOM
WHIVBUY AJIbHBIX 0CcOOeHHOCTeH oOy4Jaronmxcs, CIIUCKA
OKCIIEPUMEHTANIBHBIX 3a/laHui, MpeajaraeéMblX B paMKax OCHOBHOTO
rocyapCTBEHHOI0 3K3aMEHa 0 (PU3HKE.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAIOIIEro MUpa.

®u3znka — Hayka o mnpupone. ABneHuss npuponbl. Duznueckue SABICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dwusuueckne BeauuuHbl. 3mepenne ¢usznueckux BenuuunH. Pusznueckue
npubopsl. [lorpemHocTs u3mepeHuil. MexxayHapoaHasi CUCTeEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKH  H3Yy4yaloT  IPUPOIY.
EcrecTBeHHO-HAy4HBI METOJ TIO3HAHUS: HAOIIOJICHUE, IIOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIJBIKCHUE THUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIMOTE3, OO0BICHEHUE
HaOrogaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Jemoncmpayuu.

1. MexaHn4ecKure, TeIUIOBbIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Guznyeckue NpuOOpPsl U MpolEaypa MPSMBIX H3MEPEHHUM aHaJOTOBBIM U
1 (POBBIM TPUOOPOM.

Jlabopamopnuie padbomoul u onvimol.

1. OmnpeziesieHne 1EeHbI AeICHUS KAl K3MEPUTEIHHOTO Mprudopa.

2. I3MepeHue pacCTOSTHUM.

3. I3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

4. OnpeneneHne pa3MepoB MAJIBIX TEIL.

5. U3mepenune temmepatypbl IpyU NOMOLIM KUJIKOCTHOIO TEPMOMETPA U JaTUHUKA
TEeMIEPATYpPHI.

6. [IpoBeneHne wucclenOBaHUs 110 MPOBEPKE THUNOTE3bI: JAJTbHOCTH IMOJETA
IapuKa, MyuEeHHOro TOPU30HTAILHO, TEM 0OJIbIlIe, YeM 0O0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmokeHue yactul BemecTBa. (CBA3b CKOPOCTM  JIBMIKEHMSI 4YacTHI] C
TeMmriepaTypoii. bpoyHoBckoe maBmwkeHue, auddysus. BzaummomelcTBhe dYacTHII
BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, MKUIKOCTEHM M TBEPIBIX
(KpucTaIMYecKux) Ted. B3auMOCBsA3b MEXIy CBOWCTBAMHM BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSIHUSX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHHUSI.

2. Habmonenue nuddysuu.



3. HaOnronenue siBiieHH, OOBACHSIOMUXCS MPUTSHKEHUEM WM OTTaJKUBAaHUEM
YacTHIl BEIIECTBA.

Jlabopamophuie pabomoul u onvimol.

1. O1ieHKa 1uamMeTpa aToMa METOAO0M PSJIOB (C UCTIONb30BaHUEM (oTorpaduil).

2. OnbITHI IO HAOJIIOJIEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSIHKEHUS.

Pa3nen 3. /IBukeHue U B3aUMO/IelCTBHE TeJl.

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUIKECHUE.
Cxopoctb. Cpennsis CKOPOCTh IpPU HEPABHOMEPHOM JBMKEHUHM. Pacuér mytu u
BPEMEHU JABUKEHHUSI.

SABnenue wuHepuMM. 3aKOH HWHEPIUU. B3aumojaeicTBue Ten Kak IpUYMHA
M3MEHEHHs] CKOPOCTHU JABHKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [InmoTHoCTh
BenecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak xapakTepucThKa B3aumoaeicTBus tei. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHUE TITOTEHHUS M CHJIA TSHKECTH.
Cuna TtsoxkecTd Ha Jpyrux ruiaHerax. Bec tema. HeBecomocth. CrokeHuE CHIL,
HaIpaBJIECHHBIX MO OAHOM mNpsimoi. PaBHoneicTByromas cwi. Cuina tpenus. Tpenue
CKOJIb)KEHUSI M TPEHHUE TTOKOs1. TpeHue B Mpupoie U TEXHUKE.

Hemoncmpayuu.

1. Habmonenne MexaHu4ecKoro JBUKEHUS Tea.

2. I3mepenne CKOpOCTH NPSIMOJIMHENHOTO JIBUKEHMUS.

3. HaGmroenue siBJeHUSI MHEPLIUH.

4. HabmoieHue n3MeHeH!sl CKOPOCTH MPH B3aUMOICHCTBUM TEJL.

5. CpaBHEHHE MaCC M0 B3AaUMOJCHUCTBHUIO TEIL.

6. Cll0’€eHUEe CHJI, HAIPABJICHHBIX 110 OJHOU MPSMOM.

Jlabopamopnuie padbomoul u onvimol.

1. OnpeziesieHHe CKOPOCTH PAaBHOMEPHOTO JIBMKEHMs (IIapuKa B SKHIKOCTH,
MO/IEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Onpenenenrue cpeaHE CKOPOCTH CKOJNbXKEHUs Opycka WiIM IIapuKa I0
HAKJIOHHOM IIOCKOCTH.

3. OnpeneneHre mI0THOCTH TBEPAOTO TeNa.

4. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmanuu)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. JlaBiieHue TBEPABIX TeJl, ’KMIKOCTEH U ra30B.

Hasnenue. CriocoObl yMEHBIIEHUS W yBEJIWYEHUs naBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJICHHWsI Taza OT o00bEéma, TemmepaTypbl. llepemavya naBneHus
TBEPABIMUA TEJaMHU, KUIAKOCTIMU M razamu. 3akoH [lackans. IIneBmaTuueckue



MaluHbl. 3aBUCUMOCTb JABJICHHUS JKUIAKOCTH OT TNIyOMHBL. ['mapocraTmyeckuid
napajokc. Coobmatrouecs: cocyabl. ['uapaBinueckue MeXaHU3Mbl.

Atmocdepa 3emuin u armochepHoe mgaBinenue. I[IpUyuHBI CylIECTBOBAHUSA
BO3AymHOM oOonoukn 3emiu. Omnwit Toppuuemnu. W3mepenue arMmochepHOro
JaBJieHUs. 3aBUCUMOCTb aTMOC(EPHOr0 JABJIEHHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTrO 1aBJICHHUS.

JlelicTBHE KUAKOCTHM M ra3a Ha MOrpyKEHHOE B HUX TeJI0. BriTankuparomas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. BozayxominaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATyPBI.

2. [lepenaua naBieHMs )KUAKOCTHIO U Ta30M.

3. Coolmiaromuecsi COCy/Ibl.

4. I'mapaBIMYeCcKuil mpecc.

5. IIposiBiieHne neicTBUs aTMOC(EPHOTO AaBICHUS.

6. 3AaBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tena U
IJIOTHOCTH JKMJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YCioBUE IUIaBaHUsS TEJ: IUIABAHWUE WJIM TOTPYKEHHE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamophuie pabomout u onvimol.

1. UccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOrpyXEHHOH B
KUJKOCTh YaCTH TeJIa.

2. OnpeneneHne BbITAIKABAIOIIEH CHIIBL, JEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CUJIbI, JIEHUCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

4. OnbITBI,  AEMOHCTPUPYIOUIME  3aBUCHUMOCTh  BBITAJIKHUBAIOLIEH  CHUIIBL,
JEUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH Teja
Y OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeoMeTrpa WIA KOHCTPYMPOBAHHUE JIOJKU U OIPEACIICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea S. Pabora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTeie MexaHM3MblL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusl pblyara. [I[pumeHeHHe MpaBuiia paBHOBECHUSl pbluara K OJIOKy. «30510TO€
npaBwio» mexanuku. KIIJ[ mpoctsix mexanu3zMoB. [IpocTbie MexaHU3MblI B OBITY U
TEXHUKE.



Mexannueckass  sHeprus. KuHeTmyeckas M NOTEHUUANbHAS  DHEPrUs.
[IpeBpailieHrie OAHOTO BUJA MEXAHUYECKOW PHEPrUM B APYroil. 3aKOH COXpPaHEHHS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. [Tpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamophuie pabomout u onvimol.

1. Onpenenenne pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue yciaoBUM paBHOBECHs pblyara.

3. U3mepenne KIIJI HaKIIOHHOM TIJIOCKOCTH.

4. I3yueHue 3aKOHAa COXPAaHEHUsI MEXaHUYECKOU SHEPTUU.

8 KVIACC

Pa3znen 6. TenyioBble siBJIeHUS.

OCHOBHBIE  TOJIOKEHUS  MOJICKYJISIPHO--KUHETHYECKOW  TEOPUU  CTPOCHUS
BemiectBa. Macca W pa3Mepbl aTOMOB MU MOJEKYJ. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, SKUJIKOTO M Tra3000pa3HOr0 COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBOWCTB Ta30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKOW TEOpPHH.
CmaunBaHU€ M KanuJUIsipHbIE ABJICHUs. TernmoBoe paciiupeHue u cxxaTue.

Temnepatypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO TETJIOBOTO JIBUYKECHUS YACTHIL.
Buytpennsis sneprus. CrniocoObl M3BMEHEHUs BHYTPEHHEN PHEPruu: Terionepeaada u
coBepmieHre paboTel. Buapl Termonepegadn: TEIIOMPOBOAHOCTH, KOHBEKITHSA,
H3JIyYCHHUE.

KonnuectBo TemnoThl. YaenbHas TEINIOEMKOCTb BEIECTBA. 1emI000MEH U
TEIUIOBOE paBHOBECHE. Y paBHEHHE TeIUIOBOro OanaHca. [laBineHue u oTBepeBaHHUE
KpPUCTANIMYECKUX BEIIECTB. YelbHas TeruioTra IuiaBiaeHus. [lapooOpasoBanue u
koHneHcanus. Hcnapenne. Kumnenuwe. VYaenbHass TemiaoTa napooOpa3zoBaHMUs.
3aBHCHUMOCTh TEMITEPATYPhI KUTICHHUS OT aTMOC(EPHOTO JaBIICHHUS.

BrnaxunocTts Bo3myXxa.

DHeprus TOIJIMBa. Y JeJbHAs TEIUIOTAa CTOPaHHUS.

[Mpunuuner  pabotsl TernoBeix ABurateneid KIIJ[ TemsmoBoro jaBuraress.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXpAHEHUSI ¥ TIPEBPAIICHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. Habnrogenue 6poyHOBCKOTO JIBHXKCHUSI.

2. Habmronenune nuddysun.

3. HabGmroieHue SSBIICHU CMaYMBaHKS M KaIMLIAPHBIX SBJICHUM.



4. HabnrogeHue TemioBoro paciiupeHus Tei.

5. VI3MeHeHue JnaBieHMsI ra3a NpU H3MEHEHHMM OOBbEMa M HarpeBaHUU WU
OXJIAXKCHUU.

6. [IpaBuiia u3mMmepeHus TeEMIIEPATYPBI.

7. Buael Terionepenayuu.

8. OxJ1axAeH1e Npy COBEPILICHUH PaOOTBHI.

9. HarpeBanue npu coBepiieHuH pabOThl BHEITHUMH CHUJIaMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMUHbBIX BELIECTB.

11. HabGmronenue kuneHusl.

12. HaOnroieHre nocTOsSHCTBA TEMITEPATypPhl MPHU IIJIaBJICHUU.

13. Mojaenu TEmJIOBBIX ABUTATEIICH.

Jlabopamophuie pabomoul u onvimol.

1. OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.

3. OmbITel O HAOMIOACHHWIO TEIUIOBOTO pPACIIMPEHHs] Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OnpeziesieHne JaBJIeHUS BO3/lyXa B 0aJUIOHE HINPHUIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJIICHHS BO3lyXa OT €ro o0béma u
HarpeBaHMs WM OXJIAXKICHUS.

6. [IpoBepka THMOTE3bI JTUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoenre W3MEHEHHsS BHYTPEHHEH OJHEpruM Tejla B pe3yJbTaTe
TEeIIonepeaul 1 padoThl BHEITHUX CHJL.

8. ccnenoBanue siBIeHUs TEINIOOOMEHA MTPU CMELIMBAHUM XOJOJIHON U ropsyei
BO/JIBI.

9. OnpeneneHne KOJWYecTBa TEIUIOThI, OIYYEHHOTO BOIOHM MPHU TEIJI0O0OMEHE ¢
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

10. OnpeneneHne yaeapHON TEMIIOEMKOCTH BENIECTBA.

11. MUccnenoBanue npouecca UCIapeHus.

12. OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHue yaeabHOM TEMIOTHI IJIABJICHHUS JIbJA.

Pazgea 7. DiaekTpu4yeckue ¥ MAarHUTHbIE SIBJICHHS.

Onektpu3aums Ten. J[Ba poma anekTpuyeckux 3apsanoB. BsammopnercrBue
3apsKEHHBIX Tesl. 3akoH KysoHa (3aBUCHMMOCTH CUIIbI B3aUMOJEHCTBUS 3apSKEHHBIX
TE€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUAS MEKY TEJIAMU).

Onektpuueckoe mnose. Hanpspk€HHOCTh  anekTpuyeckoro mnoiid.  [IpuHmun
CYNEPIIO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn 35eKTpuyecKuX 3apsmoB. ODJIEMEHTApPHBIM DJJIEKTPUYECKUU 3apsml.
Crpoenne atoma. I[IpOBOJHUKM U IHAJIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBUA CYLIECTBOBAHUS  DJIEKTPUYECKOTO  TOKA.
Uctounuku mocTossHHOrO ToKa. JIeWCTBUSL SJEKTPUUECKOro Toka (TEeIIoBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKUI TOK B )KHJIKOCTSX U ra3ax.

OnekTpuueckad 1enb. Cuna Toka. DneKTpuyeckoe HanpsikeHue. ConpoTUBICHUE
IPOBOJIHUKA. Y IEJIbHOE CONPOTHUBJIEHUE BelIeCcTBA. 3akoH Oma il y4yacTKa LIEIIH.
ITocnenoBaTenpHOE M NApaALIEIBHOE COEINHEHUE TTPOBOIHUKOB.

Pabota w® MOWIHOCTH 3JeKTpuyeckoro Toka. 3akoH J[xoyns—JleHua.
DJeKTpUyYecKrue Ienu W MOTpeOuTeNH 3JIeKTpudeckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTrosiHHBIE MarHUTHL. B3anMonelcTBUE IMOCTOSSHHBIX MAarHuTOB. MarHutHoe
noje. MaruutHoe noJjie 3eMJId U €ro 3Ha4YeHHE I )KU3HU Ha 3emuie. OnbIT Opcrena.
MarnutHOe 1oJIe IEKTPUUYECKOrO TOKa. [IpuMeHeHne 3IeKTpOMAarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOJBUIaTENb IOCTOSHHOTO
Toka. Mcnonp30BaHuE DJIIEKTPOJABUTATENEl B TEXHUYECKUX YCTPOWCTBAX H Ha
TPAHCIIOPTE.

Oneitel Dapanes. fBneHue snexkrpoMarHuTHOM WHAyKuMH. [IpaBuno Jlenna.
Onekrporeneparop. CrocoObl MOTYYEHUS IIEKTPUUECKON SHEPTrUun. INEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnexTpu3anus Ted.

N

. JABa poza 3JIEKTpUUECKHX 3aPSAI0B U B3aUMOJICVCTBUE 3APSIKEHHBIX TEIL.
. YCTPOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

. DJEKTpOoCTaTUUECKask MHTYKIIHS.

. 3aKOH COXPaHEHUS PJICKTPUUYECKUX 3apsI0B.

. IIpOBOAHUKY U TUDJICKTPHUKHU.

. MoaenupoBaHH€e CUIIOBBIX JIUHUAN 3JIEKTPUYECKOTO MOJIS.

. UcTOYHMKY TTOCTOSIHHOT'O TOKA.

9. JIeMCTBUS DIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUIN TOK B KHUJIKOCTH.

11. I'a30BBIM pa3psn.
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12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. I3MepeHue 3eKTpUIEeCKOTO HAMPSKEHUS! BOJIbTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBIICHUM.

15. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHUs MOJIOCOB MAarHUTa.
17. MonenupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.



18. OmbIT Dpcrena.

19. MarautHoe noJje Toka. DJIeKTPOMarHur.

20. JleficTBME MAarHUTHOIO IOJISl HA IPOBOJHUK C TOKOM.

21. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

22. UccnenoBanue siBICHUS DJIEKTPOMArHUTHON UHTYKIIUH.

23. OnbiTel @apajes.

24. 3aBUCUMOCTh  HAIlPaBJICHUSI HHIYKIIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHMUSI.

25. DJIEKTPOT€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophuie pabomout u onvimol.

1. OnpIThl  TIO  HAOJNIONEHUIO  DJICKTPHU3AlMUA TEeN HUHAYKIMEH W Tpu
CONPUKOCHOBEHUH.

2. UccnenoBanue  OEHCTBUS  BJEKTPUYECKOTO IMOJS HAa TMPOBOJHUKU U
JTUDJIEKTPUKH.

3. COopka u mpoBepka paboThI IEKTPUIECKON IIEMTH TTOCTOSHHOTO TOKA.

4. I3MepeHne 1 peryinupoBaHuE CUJIbI TOKA.

5. I3MepeHune U peryJIMpoBaHUE HANIPSAKEHUS.

6. UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 pe3ucrop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUST HAa PE3UCTOPE.

7. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JJIMHBI, IUIOLIA/IM TONEPEYHOTO CEUYEHUS U MaTepuaa.

8. IIpoBepka mpaBuia CIHOXKEHHUS HANPSHKEHWH TPU  TOCIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwiia Jisi CUJIbl TOKa NPU MAPAJUICTBHOM COCIUHEHUU
PE3UCTOPOB.

10. Onpenenenre paboThI TEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UcTop.

11. OnpeneneHne MOIHOCTHU 3JIEKTPUUECKOT0 TOKA, BBIJIEISAEMOW Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIErO 4Yepe3 JaMIIOYKy, OT
HaIIpsSKEHMS Ha HEW.

13. Onpenenenue KII/] narpeBarensi.

14. UccrenoBanre MarHuTHOTO B3aUMOJICUCTBUS MIOCTOSIHHBIX MAarHUTOB.

15. I3ydeHne MarHuTHOTO TOJIsI MOCTOSSHHBIX MAarHUTOB MPU UX 00BbEAMHEHUU U
pazziejeHu .

16. UccnenoBanue necTBUSI 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOJIEUCTBUS KaTYLIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAIpPaBJICHUS TOKA B KaTyLIKE.

18. 3ydenue AeiicTBUSI MAarHUTHOTO IOJIs1 HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. M3mepenune KIIJI anexkrpoaBuraTtenbHON yCTaHOBKHU.



21. OnOeITEL 1O HCCICAOBAHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWU:
HCCICA0OBAHUC W3MECHECHUM 3HAUYCHUS U HaIIPaBJICHUA MHAYKIOMOHHOI'O TOKaA.
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Paznen 8. Mexanuyeckue siBJ1CHUS.

Mexanuueckoe  JBWkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
OTHOCHUTENIBHOCTh ~MEXaHUYECKOTO JBW)XEHHUSA. PaBHOMEpHOE IPSAMOJIMHEMHOE
nerxkenue. HepaBHomepHoe mnpsimosinHeWHOe aBrkeHue. CpenHsis MU MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsAMoOiuHedHoe JBHkeHue. (CBoOoaHOE
nagenHue. OnsITel ['anues.

PaBHOMepHOE nBHXKEHHE MO OKpyxkHocTu. Ilepmon u yactora oOpalieHus.
JIunelinas u yrioBas cKOpoCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseii 3akoH Hprotona. Bropoit 3axkoH Herorona. Tperuit 3axkoH HproToHa.
[IpyHIMD CynIeprIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS! CKOJIbKEHHS, Chja
TPEHHUs IOKOs, APYTUe BUIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOJIHOTO
nagenus. [Ipmwkenue ruraner BoOkpyr Comnuoa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYKK. AOcCOmOTHO TBEpHOEe Teno. PaBHOBecue
TBEPIOIO TeJIa ¢ 3aKPEINIEHHON OCBIO BpalieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTUBHOE NBMKEHHE.

Mexannyeckasi paboTa ¥ MOUIHOCTh. PaboTa cui TsDKeCTH, YIPYrocTd, TPEHHUS.
Cesi3p  sHepruum u pabotrel. lloTeHuumanbHas 5SHeprus Tena, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMJIM. [loTeHIManbHas SHeprus Ckarod npyxuHbel. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOM HSHEPruu. 3aKOH COXPAHEHHsS MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HabmroileHue MexaHM4YecKOro JBM)KEHMsI Tejla OTHOCUTENIBHO pa3HbIX Tell
OTCYETA.

2. CpaBHEHME TIyTEM U TPACKTOPUK [BMXKEHUS OJHOTO U TOIO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. U3Mepenune CKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHMUS.

4. MccnenoBanue Npu3HAKOB PAaBHOYCKOPEHHOT'O IBUKEHUS.

5. HabmroieHue IBH>KEHHSI TeJla IO OKPY>KHOCTH.



6. HaOmroieHre MEXaHWYECKUX SBJICHHM, NPOUCXOMAIIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIBHO KaOuHeTa
buszuKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl TeJla U ICUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabmoneHne paBeHCcTBa CUIT IPU B3aUMOJEHCTBUU TeEN.

9. I3MeHeHue Beca Tella IPU YCKOPEHHOM JABUKEHUU.

10. Ilepenaya nmnynbca npu B3auMOJIECUCTBUM TE.

11. IIpeoOpazoBanus SHEPTUM [IPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHE UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaOmtoeHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHE MEXaHUYECKOI 3HEePTUr IPpU CBOOOTHOM MaJCHUU.

16. CoxpaHEHHE MEXaHMYECKON SHEpPruu IpU JABUKEHUM Tejla MOJ JIEHCTBUEM
MPY>KUHBI.

Jlabopamophuie pabomost u onvimol.

1. KoHcTpynpoBaHue Tpakra il pasroHa M JaJbHEWIIEro paBHOMEPHOTO
JIBUKECHUS IIAPUKA WU TEJIEHKKH.

2. OnpezienieHne CpelHEd CKOPOCTU CKOJIBKEHHSI OpycKa WM JIBU)KEHUS LIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHrue YCKOPEHHsI Tejaa MpPU PABHOYCKOPEHHOM JIBMOKEHHH  I10
HAKJIOHHOM IUIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTM IYTH OT BpPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauaJbHOU CKOPOCTH.

5. ITpoBepka rumnoTe3sl: €civ MpU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HadyajJbHON
CKOPOCTH IYTH OTHOCATCA KaK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOILUE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MlcciiemoBanye 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUS.

7. Onpenenenne KO3PPUINEHTA TPEHUS CKOIBKECHHUS.

8. Onpenenenue :KECTKOCTH MPYKUHBI.

9. Onpenenenre pabOThl CUIIBI TPEHUS! MPU PABHOMEPHOM JBMKEHUU TeJa I10
TOPU30HTAIIBHOM ITIOBEPXHOCTH.

10. Onpenenenre pabOThl  CWJIBI  YIOPYTOCTH TpU  NOABEME TIpy3a C
MCIT0JIb30BAHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexanudeckue Koj1e0aHus U BOJIHBI.

KonebarensHoe aBwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUWI: TEPHOI,
4acToTa, aMIUINTyJa. MaremMaTH4eCKUul W NpPYXUHHBIA MasTHHUKU. [IpeBpamenue
SHEPIrUH MPHU KOJIeOATETbHOM JIBUKEHUH.



3aryxatomue konebanus. BeiHy)neHHbIe KoneOanus. Pe3onanc. Mexanndeckue
BOJIHbI. CBOMCTBa MEXaHUYECKUX BOJIH. [IpoponbHbIE U MomnepeyHble BOJNHBL J[JinHA
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHeHHs. MexaHW4YecKUe BOJHBI B TBEPIAOM TEIE,
CEVCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHa. OtpaxkeHue 3Byka. WH}pa3Byk u
yIABTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue kosneOGaHuii Tenm MojA JAEWCTBHEM CHIIBI TSXKECTH W CUJIBI
YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TMPYKUHE.

3. HabGmroieHre BRIHYKICHHBIX KOJICOaHHM M pe30HaHCA.

4. PacipocTpaneHue npoI0bHbIX U MONEPEYHBbIX BOJH (Ha MOJIEIN).

5. HaGmroieHrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKyCTHYECKHI pE30HAHC.

Jlabopamophuie pabomost u onvimol.

1. Omnpezenenne 4acTOThl U IEprojia KoieOaHuii MaTeMaTHueCKOro MasiTHUKA.

2. OmpeziesieHre 4aCTOThHI ¥ IIepUojia KoJieOaHUul MPY>KUHHOTO MAasgTHUKA.

3. UccnenoBanre 3aBUCHUMOCTH TEpUOJa KOJIEOAHUN MMOJBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. UccnenoBanre 3aBUCMMOCTH TeproAa KoJeOaHWil MPYKMHHOTO MAasTHHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepuoIa KoueOaHuii Tpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOa KOJICOAaHUN TPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. U3sMepeHue yCcKopeHusi CBOOOHOTO MaICHHUS.

Paspges 10. DiieKTPOMArHMTHOE 110JI€ U JIEKTPOMATHUTHbIEC BOJIHBI.

DJIEKTPOMArHUTHOE ToJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJEKTPOMArHUTHbIX BOJIH. Illkana »jeKTpoMarHUTHBIX BOJH. Vcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas npupona csera. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomoul u onvimol.

1. U3yuenne CBOWCTB 5JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHUIBHOTO
tenedona.

Pa3znen 11. CBeToBbBIE AAIBJICHHS.



JIyueBas monenp cBera. Mcrounuku cera. [IpsMonuHeHOE pacnpoCTpaHeHue
ceera. 3atMenuss Connua u Jlynel. Otpaxkenue cera. [lmockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

IIpenomnenne cBera. 3akoH nmpenomiieHuss cBera. [losHOe BHyTpeHHee
OTpakeHHUE cBeTa. VCrob30BaHME MOJHOTO BHYTPEHHErO OTPAKEHUSI B ONTHUUYECKUX
CBETOBOJIAX.

Jlunza. Xox nydeit B munze. OnTudeckas cuctema ¢oTtoariapara, MUKpPOCKOIa U
Teneckona. ['na3 kak onruyeckas cucrema. bim3opykocTh U 1alIbHO30PKOCTb.

Paznoxxenune Oemoro cBera B crmektp. Onbitel  Hplotona. Cnoxenue
CIIEKTpaJIbHBIX LIBETOB. /(nucnepcus ceera.

Jemoncmpayuu.

. [IpsMonrHENHOE pacIpOCTPAHEHUE CBETA.

. OTpaxkeHue cBera.

. [lonydyenue nzo0paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [Iperomnenue cpera.

. OnTu4eckuii CBETOBO/I.

. XoJ ayuei B coOuparoIiei JInuH3e.

. X0J ny4Yer B PaCCEUBAIOLIEH JIMH3E.

. [lonydyenue nzo0paxeHuii ¢ MOMOUIBIO JIMH3.

9. ITpuHMn peicTBus (oToarnmnapaTa, MUKpPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

0 N N kAW N

11. Paznoxxenue 6enoro cBera B CIEKTp.

12. [Tonydenue 6ey1oro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamophuie pabomout u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yria OTpPa)K€HHs CBETOBOIO Jyya OT yIJia
MaJICHUSI.

2. I3ydeHune xapakTepucTUK U300pakeHus MpeaMeTa B INIOCKOM 3epKaJie.

3. UccnenoBanre 3aBUCUMOCTH yTIJia MPEIOMIJICHUS CBETOBOTO Jyda OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomyyenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JINH3HI.

5. Onpenenenrue (OKYCHOTO pACCTOSHHS M OINTUYECKOM CHIIBI coOuparomieit
JIUH3BI.

6. OMBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITBI IO BOCHPHUATHIO IIBE€TA MPEAMETOB NPU UX HAOMIOJCHUHM Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJIEHUS.

Onwitel Pe3epdopna u mnanerapHas mozaenb atoma. Mogens aroma bopa.
Hcnyckanue u normouieHre ceeta arToMoM. KBaHThl. JInHeuaTeie CIIEKTPHI.



PannoaktuBHOCTh. Albda-, 0eTa- u ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas mozens aToMHOro sapa. M3oromnsl. PaguoakTuBHbIE NTpeBpalieHHUs.
Ilepuon nostypacrnajia aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBl COXPAHEHUS 3apsiJOBOIO M MAaCCOBOTO YMCEIN.
DHeprus CBA3U aTOMHBIX sifep. CBs3b MacChl M SHEprun. Peakiimu cuHTe3a U JIeJIeHUs
anep. Ucrounuku sneprun ConHna u 3BE3 .

SAnepHas oHepreruka. JleWcTBHS paAUMOAKTUBHBIX W3JIIyYCHUHM Ha KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CIEKTPBI U3JIYUYECHUS U MOTJIOUICHHUS.

2. CHeKTpbl pa3InyHbIX ra30B.

3. Cnektp BoJOpoOIa.

4. Habnronenue TpekoB B kamepe Busnbcona.

5. PabGoTta cuérurka HOHU3UPYIOUINX U3ITyYEHUH.

6. Perucrpanus n3nydeHus NpUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnroieHue CrulonIHbIX U JIMHEHUYAThIX CIIEKTPOB U3ITyYEHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE DHEPIUU YACTULBI MO TOPMO3HOMY IYyTH
(o gororpadusim).

3. 3mepeHue paanoakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpUTENHHO--0000IAIONMN MOJIYJIb MPEAHA3HAYEH JJIsi CUCTEMATU3ALMHU U
000011IeHNs TTPEAMETHOTO COACPKAHUS U ONBITa JIEATEIIbHOCTH, TPUOOPETEHHOTO MPHU
M3YyUYCHHH BCEro Kypca (QU3UKM, a Takke i TMOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMeHy 10 (GU3UKe JII OOydYarolmIuXcCs, BBIOPABIIUX OTOT
y4eOHBIN TIpeIMET.

[Ipy m3yyeHHH IDAHHOIO MOZYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUbI
NESATeNIbHOCTU, HAa OCHOBE KOTOPBIX OOECHEeUYMBAETCSI JIOCTMIXKEHHE TPEIMETHBIX U
METANPEIMETHBIX  IUIAHUPYEMBIX  pPE3yJbTaTOB oOy4JeHwus, dbopmupyeTcs
€CTECTBEHHOHAay4YHass TPAMOTHOCTb: OCBOCHME HAYYHBIX METOHOB HCCIEIOBAHUS
SABJICHUM TIPUPOJIbI M TEXHUKH, OBJAJCHUE YMEHHUSIMHU OOBACHATh (PU3NYECKUE
SIBJICHUSI, IPUMEHSSI TTOJTyYEHHBIE 3HAHMS, PEIIATh 33/1a4M, B TOM YUCJIE KAYECTBEHHbBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO NESITEIRHOCTHBIM XapaKTep JAHHOTO pasjena peanu3yercsd 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSIOT 3aaHusl, B KOTOPHIX UM IPEJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBACHATH (U3HUECKUE
SIBJICHHS B OKPY’KAIOLIEN IPUPOJE U ITIOBCEAHEBHOM KU3HU;

WCIIOJIB30BaTh HAay4YHBIE METOJbl HCCIENOBaHUS (PU3MYECKUX SIBJICHUH, B TOM
YyUCIIe IS IPOBEPKH TMIIOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;



OOBSICHATh HAyYHBIE OCHOBBI HamOOJee BAKHBIX JOCTH)KCHHHA COBPEMEHHBIX
TE€XHOJIOTUH, HAnpUMep, MNPAKTUYECKOTO HMCIOJIb30BAHMS Pa3IMYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA IPEBPAIllEHUs U COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPrUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

N3ydenne Qu3uku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIpPaBICHO HA
JOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX
pE3ybTaTOB.

B pesynbrare nzyuenus QU3MKU Ha ypOBHE OCHOBHOTO 001ero oOpa3oBaHUs Y
oOyuatotierocs OyayT copMUpPOBaHbI CIETYIONIUE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpMOTHYECKOTr0 BOCIUTAHMS

— IPOSIBIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU

(bu3nYecKoil HayKH;

— [IEHHOCTHOE OTHOILIEHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAUYUMBIX U

ATUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM AOCTUKEHUU

buzukwy;

— OCO3HAHHME BaXHOCTH MOPAIBHO--3THUECKMX MPHHIMUIIOB B JACSITEIBHOCTU

YYEHOT0;

3) 3CTEeTHYECKOr0 BOCIIUTAHUSA:

— BOCIIPUATHE 3CTETUYECKUX KauyecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOIO

OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

— OCO3HaHHE IIEHHOCTU (PU3NYECKOW HAyKH KaK MOIIHOIO0 HMHCTPYMEHTa

[I03HAHHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTMU, BAXKHEHILIEHW COCTABJISIOLICH

KYJbTYPBHI,

— pa3BUTHE HAy4YHOW JIFOOO3HATENLHOCTH, HWHTEpeca K MCCIeI0BaTEIbCKON

NEeSTENbHOCTH;

5) dopMupoBaHuA KyJIbTYPbI 310POBbSl U IMOIMOHAJIBLHOTO 0JIATONOTYYHS

— OCO3HaHWE IIeHHOCTHM Oe3omacHoro obOpa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TMpaBUil 0OE30MaCHOTO IMOBEAEHUS Ha

TpaHCIOpTE, HAa JOpOrax, € 3JEKTPUYECKHMM MU TEIUIOBBIM OOOpYIOBAHHEM B

JIOMAIITHUX yCIIOBUSX;

— c(OpMUPOBAHHOCTH HaBbIKa pedIeKCHHU, MPU3HAHME CBOETO TIPaBa Ha OIIMOKY

Y TAKOI'O € MpaBa y JApyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

— AKTUBHOE Yy4YacTHE€ B PEIICHUH IPAKTHYECKUX 3a1ad (B paMKax CEMbH,

o0Opa3zoBaTeIbLHON OpraHU3aly, TOPOa, Kpasi) TEXHOJIOTHYECKOU U COIUaIbHON

HAIPaBIEHHOCTH, TPEOYIOMNX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

— UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHii, CBA3AHHBIX C (DU3HUKOI;



7) 3K0JIOTrH4€CKOr0 BOCIIMTAHMSA:

— OpHUEHTals Ha TPUMEHEHHE (PU3WYECKUX 3HAHWU IS PEIICHHs 3a1ad B
0o0JIaCTH OKpy»Karouehd cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUM JIJIs1 OKPYKAIOIEH CPeibl;

— OCO3HaHHE TJIO0AJTBLHOIO XapakTepa JIKOJIOTUYECKUX MpoOJieM U TyTed HX
peleHus;

8) agmanTauuu K U3MEHSIOIIMMCH YCJIOBMSM COLUMAJIBLHOM M NPHUPOAHOM
cpeabl:

— TOTpeOHOCTh BO B3aUMOJEHCTBUM TMPU BBINIOTHEHUU UCCICIOBAHUN U
IPOEKTOB (PU3NYECKON HAMIPABICHHOCTU, OTKPHITOCTh OIBITY U 3HAHUSIM JPYTHUX;
— TOBBILICGHUE YPOBHSA CBOEM KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO
NeSATEeNIbHOCTD;

— OTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie GOPMYyIUPOBATH
UJIeU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSAX;

— oco3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 0OJACTH
bu3uKy;

— IJIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3HUECKUX 3HAHUM;
— CTpeMJICHHE aHAJIM3UPOBATh U BBISABJISATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

— OLIGHKa CBOMX JEHCTBHII C YYETOM BIHMSHUSA Ha OKPYXKAIOLIYI0 Cpenay,
BO3MO>KHBIX TJI00AJIbHBIX MOCIIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe ocBoeHus nporpamMmbl 1o U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMHpoBaHbl  MeTamnpeIMeTHbIE
pe3yJabTaThl, BKIIOUAIOIINE TMO3HABATEIbHBIC YHHBEPCAIbHBIE Y4YCOHBIC EHCTBHSI,
KOMMYHUKATHUBHBIC  YHUBEpCajdbHbIC  y4YCOHBIC  JCHCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCUCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCATbHbIE YUeOHbIE /1eiicTBUS

ba3oBble JJornyeckue aeicTBUs:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SIBJIICHHM );

e YCTAaHABJIMBATh CYIIECTBCHHBIH NpPH3HAK KJacCHU(PUKAIMKA, OCHOBAHMS JIJIS
0000IIIeHNS U CPaBHEHUS,

e BBIABJISTH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHBAeMbIX (aKTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHUSIM;

e BBIABIIATH IPUYUHHO--CJICJACTBEHHBIC CBS3M TIPU  HM3YYECHUH (PUBHYECKUX
SBJICHMA W TPOICCCOB, JCNaTh BBIBOABI C HCIIOJB30BAHUEM JCAYKTHBHBIX H



WHIYKTUBHBIX YMO3aKJITIOUCHHH, BBIIBUTATh THUIOTE3hI O B3aUMOCBS3AX (PU3MUECKHUX
BEJINYUH,;

e CaMOCTOATENBLHO BBIOMpATH CIOCOO pelIeHHs YyuyeOHOW (Qu3nyeckor 3anayu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelIeHHUs, BBIOOp HauboJiee MOAXOASIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckne AeCTBUSL:

e HCIIOJIB30BaTh BOIPOCHI KAK HCCIIEA0BATENbCKUII MHCTPYMEHT MTO3HAHUS;

e IPOBOJUTH MO CaMOCTOSTEIbHO COCTaBIICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(hU3UYECKUl IKCIIEPUMEHT, HEOOJIBIIIOE UCCEOBAHNUE (PU3UUECKOTO SIBJICHUS;

e OIICHWBAThH HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAITHIO, TIOTYYCHHYIO B
X0JI€ UCCIICIOBAHUS UJIU IKCIIEPUMEHTA;

e CaMOCTOATENHHO (HOPMYITUPOBATH OOOOIIEHHWS W BBIBOJBI MO pe3yjbTaTam
IPOBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS;

e IMIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (PU3NUECKUX TTPOIIECCOB, a
TaK)X€ BBIJIBUTATH MIPEATIOIOKEHUS 00 NX PA3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

e NPUMEHSTH PA3JIMYHBIE METObl, MHCTPYMEHTHI MU 3alpoChl IPHU TMOUCKE U
oTO0Ope MH(POPMALMM WIA JIAHHBIX C YYETOM MpPEAJIOKEHHOW y4yeOHOW (pu3nyeckon
3a/1ayu;

e AHANMM3UPOBATh, CHUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CaMOCTOATENLHO  BBIOMpaATh  ONTUMANIbBHYIO  (opMy  HpeAcTaBICHUS
nHpoOpMallMu U WUIIOCTPUPOBATh peEIllaeMble 3a/laud  HECJOXXKHBIMH CXEMaMH,
ArarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIUSAMH.

KoMmyHukaTHBHBIE YHMBeEpPCcAIbHbIE YYeOHbIe HeiCTBHUA:

e B XOJIe 00CYXJIeHUs y4eOHOTro MaTepuania, pe3yibTaToB JabopaTOpHBIX padboT
U TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJTaeMON TeMbl M BBICKa3bIBATh
UJeU, HalEJCHHbIE Ha pElIeHHE 3aJayd U MNOJJep)KaHue OJaroKeaaTelbHOCTU
OOIIEHHS;

e COIIOCTABIISATh CBOM CYXKACHUS C CYXKICHUSIMHU IPYTUX YYACTHUKOB JHAJIOra,
OoOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

e BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

e MyOJMYHO MPEACTABIATH PE3YJbTaThl BBINOJIHEHHOTO (DU3NYECKOTO OIbITa
(3KCrepUMeHTa, UCCIIeI0BaHUs, IPOEKTA);

e MIOHMMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOW U HHAWBUIYAIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (pr3ndecKoi mpooieMbl;

e NPUHUMATH LIEJU COBMECTHOM JEITEIBHOCTH, OPTAaHU30BBIBATH JIEUCTBUS I10 €€
JOCTHKEHUIO: PacHpeAeisiTh POk, 00CY X AaTh MPOIECCHl U PE3YyJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJICH;



e BBINOJHATH CBOIO 4YacThb padOThHI, JOCTUIas KadeCTBEHHOIO pe3yjibTaTa II0
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTMMHU YJIE€HAMHA KOMaH/bI;

e OLIEHMBATh KayecTBO CBOEr0 BKJaza B OOLIMM MPOIYKT MO KPHUTEPUSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHUSA

Camoopranusanus:

e BBISBJIATH MPOOJIEMBI B KU3HCHHBIX U YUEOHBIX CHTYAIUAX, TPEOYIOIMUX IS
pemeHus GU3NIEeCKUX 3HAHUM;

e ODHUEHTHUPOBATHCS B  PA3JIUYHBIX  TMOJAXOJAX  MPUHATHS  pEIICHUMN
(MHIWBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIION);

e CaMOCTOSITETTLHO COCTAaBIISITh AJNTOPUTM pEIIeHUS (PU3UYEeCKOW 3amaud WU
IUIaHa HCCIEAOBaHUSA C Y4YETOM HUMEIONIMXCA PECypcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPEIIaracMbIe BAPUAHTHI PEIICHU;

e JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOIMOHAJIBHbII HHTEJJIEKT:

e JaBaTh aJICKBATHYIO OIEHKY CUTYyAIMH | MpeJyiarath MiaH e€ n3MECHCHNS,

e OOBSACHATH  TPUYHUHBI  JOCTWDKCHHS  (HEHOCTWKEHHWS)  PEe3yJIbTaTOB
JESTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJTHCHUS
(GU3NYECKOTO WCCIEAOBAaHUS WM TPOCKTAa) HAa OCHOBE HOBBIX OOCTOSITENLCTB,
W3MCHUBIITUXCSI CUTYallUH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;

e OIICHWBATH COOTBETCTBHE PE3YyJbTaTa IEJIH U YCIOBHSIM;

e CTaBUTH CeOS Ha MECTO JPYroro 4YejoBeKa B XOJE CIOpa WM JIUCKYCCHM Ha
HAY4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY IPYTrOro;

e TIPU3HABATh CBOE MPABO Ha OMIMOKY MPHU peIIeHWH (PU3UYECKHUX 33134 WIH B
YTBEPKJICHHUSIX HA HAYYHBIC TEMBI U TAKOE YKE TIPABO JIPYTOTO.

INPEAMETHBIE PE3YJIBTATHI

K xoniy oOydenus B 7 kJjacce NpeaMeTHbIC Pe3ybTaThl Ha 0A30BOM YpOBHE
JOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e HUCIOJIb30BaTh MOHATHSA: (U3HUECKHUE W XUMUYECKHE SIBIICHUS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJIeb, TUIOTE3a, €AUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHMSI BeulecTBa (TBEpHAOE, >KHJKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBIDKCHUE  (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJUHEUHOE),  TPACKTOpHUS,
paBHOACHCTByIOMas cuia, aedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBI;

e paznuuath sBieHUs (nud@y3us, TEIIOBOE [BMKEHHME YaCTHIl BEUIECTBA,
PaBHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEN,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAIICHHUSA, IEperaya IaBJICHUSA



TBEPABIMU TENaMH, XKUAKOCTIMH U Ta3aMH, aTMOc(epHOe TaBJCHHE, MIaBaHHUE Te,
MIPEBPAILECHUS] MEXaHUYECKOW SHEPIuu) MO ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBIICHUE;

e pacrno3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3UYECKHUX SIBJICHUN B OKpY KArOUIEM
MUpE, B TOM 4ucjie (U3MYECKUE SBIEHUS B MPUPOJE: MPUMEPHl JBHKEHUS C
Pa3IMYHBIMU CKOPOCTSMHU B KUBOW W HEKUBOW MPUPOAE, NEUCTBUE CUJIBI TPEHUS B
NpUPOJIE Y TEXHUKE, BIUSHUE AaTMOC(PEPHOrO JABJICHHUS Ha >KUBOM OpPraHU3M,
IUIaBaHUE pbIO, pblYaru B TeJI€ 4YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3a/lauy B y4eOHYIO, BBIJICNATh CYIIECTBEHHbIC CBOWMCTBa (Mpu3HAKU) (PU3MUECKUX
SIBIICHUI;

e OMKCHIBATH W3YUYCHHBIE CBOWCTBA Tell W (DU3UYECKUE SIBIICHUSA, HCIIOJIb3YS
¢uznyeckue BeNIUYMHbI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpeaHsisi CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSIKECTHU, BEC TEJIA, CUJla TPEHHUS, JaBIICHHUE
(TBEpHOro TeNa, XKUIKOCTH, rasza), BBITAJKUBAIOIIAsS CHJIa, MEXaHUYEcKas padoTa,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(DPHUIMEHT TONAE3HOTO [EHCTBUS
MEXaHM3MOB, KUHETUYECKasi U MOTEHUUANIbHASI HEPTHUsl), IPU OMUCAHUM MPABUIBHO
TPakTOBaTh (PU3MYECKUI CMBICI HCIOJIb3YEeMbIX BEIUYMH, HX OOO3HAYEHUS H
eAUHUIBI (U3UYECKUX BEJIIMYMH, HAXOAUTh (POPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C JIPYyTMMHU BEJIWYUMHAMH, CTPOUTH TpadUKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEIUYMH;

e XapaKTepu30BaTh CBOMCTBA Tel, (DU3UUECKUE SBJICHHS U MIPOIIECCHI, UCTIOIB3YS
IpaBWiia CIOXEHUsI cuil (BIIOJIb OJTHOM MpsiMoil), 3akoH ['yka, 3axoH [lackains, 3akoH
ApxuMena, MpaBWwIO paBHOBecUs pblyara (0J0Ka), «30J0TO€ MPABWIO» MEXaHUKH,
3aKOH COXpPAaHEHHS MEXaHUYECKOM »SHEpruM, NpH 3STOM JaBaTh CIIOBECHYIO
(GhOpMyITUPOBKY 3aKOHA U 3alUCHIBATH €r0 MATEMATHUECKOE BHIPAKCHHE,

o OOBSCHATH (PU3MUECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalHUi MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIISTH IPUUNHHO-
-CJIEJICTBEHHBIE CBSA3HU, CTPOUTh OOBSICHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ ONOpPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBA (PU3MYECKUX SBICHUHM, (PUINUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e pelaTh pacuéTHbIC 3aa4u B 1—2 AEHCTBUS, UCMOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBsA3bIBatOLIME (DU3UUYECKUME BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJaud
3aMMChIBATh KPATKOE YCJOBHUE, MOACTABIATH (PU3MUYECKHE BEIMYMHBI B (DOPMYIIBI U
IIPOBOJIUTH PACUETHI, HAXOJUTh CIPABOYHBIC JAHHBIE, HEOOXOIUMBIE ISl pPELIEHUs
3aJ1a4, OLIEHUBATh PEATUCTUIHOCTD MOIYYECHHON (PU3NUECKON BETUIHHBL;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTH MPU MOMOIIN (PUINIECKUX
METO/IOB, B OIHMCAHUM MCCIEIOBAaHUS BBIJACIATh IMPOBEPAEMOE MPEANOI0KEHNUE
(rumote3dy), pa3nau4aTh W HUHTEPIPETUPOBATH MOJIYUYEHHBIA pe3yJbTaT, HAXOJHUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BBIBOJIBI I10 €r0 PE3YJIbTaTaM;



e TPOBOJUTH OMBITHl MO HAOMIOIEHUIO (PU3MUECKUX SIBICHUNA WIH (PU3MUECKHX
CBOMCTB Ted: (OpMYJIUPOBATH MPOBEPSEMBIE MPEANONIOKEHHsI, COOUPATh YCTaHOBKY
U3 IMPENJIOKEHHOr0 O0OpyIOBaHUs, 3alUChIBaThb XOJ ONbITa U (POPMYIUpPOBAThH
BBIBO/IbI;

e BBINOJHATh NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacChl Tena, o0bEMa,
CWIbl U TEMIEPATYpPbl C HUCIOJH30BAHUEM AHAJIOTOBBIX M LU(MPOBBIX MNPUOOPOB,
3alMChIBaTh IMOKa3aHMUs MPHOOPOB C Y4ETOM 3aJaHHOM aOCOJIFOTHOM MOTIPEUIHOCTH
U3MEPEHUM;

e MPOBOAUTH MCCJIEAOBAHHWE 3aBUCHUMOCTH OJIHOM (DU3WYECKOM BEIMYUHBI OT
IPYrod C HCHOJIB30BAHUEM NPSIMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO
JIBIKYLIEroCs Tejla OT BPEMEHHU JIBUKEHHUs Teja, CUJIbI TPEHUS CKOJIBXEHHs OT Beca
Tena, KayecTBa OOpabOTKH IMOBEPXHOCTEW TEJNI W HE3aBUCUMOCTH CUJIbI TPEHHUS OT
IUIOIIAA CONPUKOCHOBEHUSA TEJ, CHIIBI YIPYIOCTH OT YJUIMHEHHS IIPYXKUHBI,
BBITAIKMBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTH Teda M OT IUIOTHOCTHU
KUIAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TIJIyOHHBI, Ha KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUM IIaBaHUs TeJl, YCJIOBHM paBHOBECHs pblyara u OJOKOB),
y4acTBOBaThb B IUIAHUPOBAHUU Y4YEOHOrO HCCIENOBaHMs, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeAys NPEIJOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl
MOJIyYEHHOW 3aBUCHUMOCTU (PU3WYECKHUX BEJIMYUH B BUJAE NPEAJOKEHHBIX TaOIUL U
rpauKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

e MPOBOJUTH KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIUYMH (TUIOTHOCTH
BEILECTBA JKUAKOCTU U TBEPAOIO TEJIa, CUJIa TPEHUSA CKOJIBKEHM, 1aBICHUE BO3/1yXa,
BBITAIKMBAIONIAs CUJIA, JEUCTBYIOIIAss Ha IOIPYyKEHHOE B KUIKOCTb TEIO,
KOA(p(UIIUEHT MOJE3HOTO JEUCTBUS MPOCTBIX MEXAHW3MOB), CIEIYs MPEIOKEHHON
UHCTPYKLUMHU: TPU  BBIIOJHEHUH M3MEPEHUH coOupaTh 3KCIEPUMEHTAIBbHYIO
YCTAHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOW BEJIMYMHBI,

e coOyoaTh IpaBWJIa TEXHUKH 0€30IaCHOCTU IpU paboTe ¢ JabopaTopHBIM
000opyI0BaHUEM;

e YKa3blBaTh NPHUHLMIBI JEHCTBHUS TPHUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOILAOIIUECS COCY Ibl, OapOMETp, pbluar, MOABMKHBIN U
HETOJBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

e XapaKTEepU30BaTh NPHUHIIUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM HA MX omucaHus (B TOM 4MCIIE: MOAUIMIHUKHU, YCTPOMCTBO
BOJONIPOBO/JIA, TUAPABINYECKUM IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBJICHUN M HEOOXOAUMBbIE
(¢u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJAUTH MPUMEPHI (HAXOIUTh MH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO
MCIIONIb30BaHUsl (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOM >KM3HU MJsl OOecreueHus
0e30macHOCTH TpU OOpalleHUH ¢ NpUOOpaMH W TEXHUUYECKHUMH YCTPONCTBAMU,



COXpaHEHHUs 3J0pOBbS M COONIONEHUS HOPM DJKOJOTUYECKOTO TOBEJACHHUS B
OKPYIKaIOIIEH CPEE;

e OCYUIECTBJISATH OTOOpP UCTOYHUKOB MH(pOpMaru B UHTepHETE B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEKOIIMXCS 3HAHUUW U IIYyTEM
CpPaBHEHUSl Pa3IUYHBIX HCTOYHUKOB BBIIEIATh HWH(OpMaLUIO, KOTOpas sBIsSETCA
IIPOTUBOPEYUBON HIIM MOKET OBITh HETOCTOBEPHOM;

e HCNOJb30BaTh MNPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUl Hay4YHO--IOIYJISIPHYIO
JUTEPATYpy (PU3MYECKOTro conaepk aHusl, CIPABOYHBIE MaTepUalibl, PECYpPChl CETH
WuTepHer, BIageTh NpuéMaMHM KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(OpPMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpATKHWE IHCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBE 2-3 HCTOYHMKOB HMH(OpMaIUKM (PUINYECKOTO COACpPKAHHSI, B TOM YHCIE
nyOJIuYHO JeNiaTh KpaTKUE COOOIIEHUSI O pe3yJibTaTax MPOEKTOB WM Yy4eOHBIX
HCCIIEIOBAHUM, IIPU 3TOM I'PAMOTHO MCIIOJIb30BATh M3YyUYEHHBIN ITOHATUHMHBIA anmapar
Kypca (pU3MKH, COMPOBOKIATH BHICTYIUICHUE TPE3CHTALINEH;

e TIPU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUN paclpeaessiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHM 3aJauaMH, CICAUTH 3a
BBINIOJIHEHUEM IIJlaHA JCWCTBUM, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIH BKJIAJ B
NEATEIHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHUX.

K konny oOyuenus B 8 KJjacce mpenMeTHbIe pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIIOJB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKECHHUE
aTOMOB U MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKHE U aMOp(HBIE
T€Jla, HACBIUICHHBIA M HEHACBIIECHHBIA I1ap, BIAXHOCTH BO3yXa, TEMIIEPATypa,
BHYTPEHHSASI JHEPIrUsl, TEIUIOBOW JBUrATENb, DJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsij,
AJIEKTPUYECKOE I10JIE, IIPOBOJHUKHA U JUAJICKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUYECKUN TOK,
MAarHuTHOE MOJIE;

e pa3nMyaTh SABJICHHS (TEIJIOBOE pACUIMPEHHE M CXKaTue, TeIlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAyuMBAaHWE, KalWUIAPHBIE  SBJICHMS, MCIApPEHUE,
KOHJICHCALUS, IIJIABJICHUE, KpUCTaJUIU3aLusl (oTBepAEeBaHuUE), KUIICHUE,
Terionepeaaya (TErIONPOBOJHOCTb, KOHBEKLHUSA, HW3JIy4Y€HHUE), SJICKTPU3ALMS Ted,
B3aMMOJICHCTBUE 3apsAIO0B, JIEUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHME,
B3aMMOJICHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO IIOJISI HAa NIPOBOJHHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHIYKLHS) [10 ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

e pAacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3UYECKHUX SIBJICHUN B OKPY KArOUIEM
MHUpE, B TOM 4ucjie (U3NYECKHUE SIBJICHUSA B NMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KaWUISpHBIE SIBICHUS B MPUPOJE, KPHUCTAIBI B Ipupoae, usnydeHue CoiHLa,



3aMep3aHue BOJOEMOB, MOpCKUE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, MHEs, CHeEra,
ANEKTPUUECKUE SIBICHUS B arMocdepe, dJIEKTPUUECTBO JKHMBBIX OPraHU3MOB,
MarHuTHoOe moJie 3emiid, Apeid MOIICOB, pOJib MarHUTHOTO MOJS JJis KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/a4y B y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHU;

e ONMWCHIBATH WM3YUYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBIICHUS, HCIOJIB3YS
bu3nYecKue BEIWYUHBI (TeMIeparypa, BHYTPEHHsISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yJAelbHasl TEIUIOEMKOCTh BEILIECTBA, YAECIbHAS TEIIOTA IJIABJICHUS, YAEIbHAs TEIIOTa
napooOpa3oBaHusl, yaelbHasg TEIUIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOIO
JEUCTBUSl TEMJIOBOW MAIIUHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa, JIEKTPUUYECKUI
3apsii, CHJIa TOKa, DSJIEKTPUYECKOE HAIpPSIKEHHE, CONPOTUBICHHE MPOBOHHUKA,
yAEIbHOE CONMPOTUBIICHNE BEIIECTBA, pad0Ta M MOIIIHOCTh AJIEKTPUIECKOTO TOKA), TIPH
OMHCAHUM TMPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIHOJb3YyEeMbIX BEJIHYHUH,
0003HaUYeHUsI U €AUHUIBI (PU3NYECKUX BEJIUYUH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (GU3WYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYWHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUINH;

e XapaKTepu30BaTh CBOMCTBA T, (PU3UUYECKUE SABJICHUS U MPOLIECCHI, UCTIONb3YS
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO--KUHETUUECKON TEOpUHM CTPOCHHS BEIECTBa,
MPUHLUN CYNEPIO3UIMK ToJIe (Ha KAayeCTBEHHOM YPOBHE), 3aKOH COXPaHCHUS
3apsana, 3akoH Oma Ui yyacTka 1enu, 3akoH Jxoyns—JIeHua, 3akoH coXpaHEHus
SHEPTUU, TPH STOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3allUCHIBATH €0
MaTEMaTU4YECKOE BBIPAKEHUE;

e OOBSICHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyanuin MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISBJISITh
MPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB C
ormopoit Ha 1—2 W3yUYeHHBIX CBOMCTBA (PU3MUECKUX SABJICHHUM, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

e pemiaTh pacu€THbhIC 3a7a4u B 2—3 JCHCTBUSI, UCMOIL3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBalONIME (PU3MUECKHME BEIMYMHBI: HA OCHOBE aHajau3a YCIOBHS 3aJadd
3alUChIBaTh KPATKOE YCJIOBUE, BBISIBISATH HEJOCTATOK JAHHBIX IS PEIICHUs 3a]ayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PelleHus], TPOBOJIUTh PACUETHI U
CpaBHUBATh MOJTYUYCHHOE 3HAUEHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JJAHHBIMU,

e pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIHN (PU3UUECKUX
METOJIOB,  HUCIIOJB3Yysl ~ OMNMCAHWE  KCCIENOBAHUS,  BBIIENATH  MPOBEPSIEMOE
MPEAINOJIOKEHNE, OLUEHHUBATh IPABWIBHOCTh MOpPAJIKA MPOBEACHUS HCCIEIOBaHMUS,
JenaTh BBIBOJIBI;

e TMIPOBOAUTH OMBITHI MO HAOMIOJCHUIO (DU3NYECKUX SIBICHUM WIH (PU3HMUECKUX
CBOMCTB TeJ (KanWUISIpHbIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEéma,
TEeMIEPaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS U HATPEBAHUS MPU U3ITYUYECHHUH OT LIBETA



U3JIydaronie (moryionjaronieil) MNOBEPXHOCTH, CKOPOCTb MCHApeHHs BOJABI  OT
TEMIIEpaTypbl JKAJKOCTH M ILIOIAAM €€ IOBEPXHOCTH, DJEKTpU3alMs Tel H
B3aMMOJICHCTBHE DJIEKTPUUYECKUX 3apAJIOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUSI MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUIATENS
MIOCTOSIHHOI'O TOKa): (hOpMYJMpOBaTh IPOBEpPSEMbIE MPEANOJIOKEHUS, COOMPATh
YCTAaHOBKY M3 IMPEIJIOKEHHOTO0 O0OpYylOBaHUS, ONMCHIBAaTh XOJ ONbITAa U
(bopMyIUpPOBATH BHIBOIBI;

e BBINOJHATH NPSIMbIE M3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIbHON BIIA)KHOCTH
BO3/lyXa, CHJIbI TOKa, HANpPSDKEHHs C MCIOJIb30BAHUEM aHAJOrOBBIX IMPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUH C ydE€ToM
3aJlaHHOM a0COTIOTHOM TOTPEIIHOCTH;

e IIPOBOJUTH HCCIIEIOBAHHWE 3aBUCUMOCTH OAHOW (DU3MYECKON BEIMYMHBI OT
IpYrod ¢ HCIOJb30BAHUEM MPSAMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTUBIIECHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJAM TIONEPEYHOro CEYEHUs W YACIBHOIO
CONPOTHUBJIEHUS] BEUIECTBA NPOBOJHUKA, CHJIBI TOKA, MIYLIETO Yepe3 MPOBOJHHUK, OT
HANpsDKEHUS] Ha MPOBOJAHMKE, HUCCIEAOBAHUE MOCIEIOBATEILHOTO U MapajuieIbHOTO
COCIMHEHUI TPOBOJHMUKOB): IUIAHMPOBATH HCCJIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeAys NPEIJOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl
MOJIyYEHHOM 3aBUCHUMOCTM B BHAE TaOMuL W TIpaduKOB, JAENaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEIOBAaHUS;

e IPOBOJUTH KOCBEHHbIE U3MEpPEHUA (PU3NYECKUX BeNWYUH (yIenbHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIEHWE NPOBOJHUKA, paboTa M MOUIHOCTb
ANEKTPUYECKOr0 TOKAa): IUIAHUPOBAaTh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJIEys IPEJI0)KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUYEHUE BEITUYHHBI;

e coOMIONaTh TpaBWja TEXHUKH OE30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000pyI0OBaHUEM;

e XapaKTEepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM HAa WX ONUCAaHUA (B TOM YHCIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUECKON
DHEPIUHU, OJJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HArpeBaTeIbHbIE SJIEKTPONPUOOPHI
(mpuMepsbl), BIEKTPUUYECKUE MPEAOXPAHUTENHU, JJIEKTPOMArHUT, 3JIEKTPOABUTATEIb
MOCTOSIHHOI'O TOKA), HCIOJb3ys 3HAHUA O CBOWCTBaX (DU3MYECKUX SBJICHUM U
HEo0X0ouMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPONUCTBA U M3MEPHUTENIbHbIE TPUOOPHI
IO CXeMaM U CXEMaTUYHBIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHEIO CrOPaHHUsl, dJEKTPOCKOIN, PEOCcTaT),
COCTaBJISITh CXEMbI 3JJEKTPUUYECKUX IENed C MOCIEeI0BAaTENbHbIM M MHapajlieIbHbIM



COCIMHEHUEM  DJIEMEHTOB,  pa3iuyasi  yCJIOBHbIE  OOO3HAUEHUS  DJIEMEHTOB
AJICKTPUYECKUX LIETICH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
WCIIOJB30BaHUs (PU3MUECKUX 3HAHMU B TMOBCEJHEBHOM >KU3HU ISl OOECIEeUeHUS
0e30MacHOCTH MpU OOpallleHUH ¢ NpubopaMH M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUsSI 3JI0POBbSI M COOJIONEHUS HOPM DKOJIOTHYECKOTO TIOBEACHHUS B
OKPYIKaIOIIEH CpeE;

e OCYUIECTBJIATh MOUCK MHpopManuu (puzudeckoro cojepkanus B MHTepHere,
Ha OCHOBE HMMEIOIIUXCS 3HAHUN M MyTEM CpPaBHEHUS JOMOJHUTEJIBHBIX MCTOYHUKOB
BBIICNIATh WH(OpPMAIIIO, KOTOpasl SIBISETCS NPOTUBOPEUYMBOM WU MOXKET OBITh
HEJOCTOBEPHOM;

e HUCIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JTUTEPATYpy (PU3MYECKOTro coaepk aHusi, CIPABOYHBIE MaTepUalibl, PECYpPChl CETH
Nutepuner, Binanerb mnpuéMamMyd KOHCIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oOBaHUS
uH(OpPMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC TMHCHbMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHUS,
0000111ast “”HPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHUSA, B TOM
yuciae MyOJUMYHO NPEACTAaBISATh PE3yJbTaThl MPOCKTHOW WJIM HCCIEI0BATEIbCKON
NESATEeNbHOCTH, TMPU 3TOM T'PAMOTHO HCIIOJIb30BaTh U3YyUYCHHBIN MOHSATUUHBINA anmnapar
Kypca (U3HKH, COMPOBOXK/IATh BRICTYTUICHHUE MTPE3CHTAIINECH;

e IIPW BBHINIOJIHEHUM Y4YEOHBIX TPOEKTOB U HCCIAEAOBaHUN  (PU3MIECKUX
IPOLIECCOB PaCIpeeiaTh 003aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMU
3a/lauaMu, CJEAUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUA M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OILICHMBAaTh COOCTBEHHBIN BKJIAJ B JIESITEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOydenus B 9 KJjacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

e HCIIOJBL30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepHalibHasl TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBMKEHUs, Aedopmanus (ynpyras, ImiacTuyeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb W NEPErpy3Kd, UEHTP
TSKECTH, a0COJIIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPIOro Teia, paBHOBECHE,
MEXaHMYECKHWe KoJie0aHUsi U  BOJIHBI, 3BYK, WH(QpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATbHO30PKOCTh, CIEKTPHl HMCIYCKaHWUS W TOTJIONICHMs, anbda-, OeTta- M Tramma-
W3JIy4YEHUs, U30TOIbI, /I€pHAas SHEPreTUKa,;

e pa3nuyaTh sABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJUHEHHOE
JBIDKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHENWHOE JBH)KEHUE, CBOOOJAHOE MajcHue Tell,
PAaBHOMEpPHOE JBIXKEHHE IO OKPYXHOCTH, B3aUMOJICHCTBHE Te€Jl, PEAKTHUBHOE
JBUMKEHHUE, KoyieOaTeIbHOE JIBIDKCHHE (3aTyXarollue W BBIHYXKJICHHBIC KOJICOAHMS),



pEe30HaHC, BOJJHOBOE  JIBM)KCHHE, OTPaXXEHHE  3BYKa, IIPSIMOJIMHEUHOE
pacIpOCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKECHUE
CBETa, pa3jokKEeHHE OEJIOro CBeTa B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX LIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs PAJUOAKTHUBHOCTb, BO3HMKHOBEHHE JIMHENYATOTrO
CHEKTpa M3JIY4YEHHUs) MO OMMCAHUIO MX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOe SBICHHE;

e pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKHUX SBJICHHUM B OKPY’KAIOLIEM
Mupe (B TOM yucie (U3NYECKUe SIBJICHUS B IPUPOJIE: IPUIUBBI U OTJIMBBI, IBUKEHUE
miaHeT CoONMHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHUE JKHUBBIX OpPraHU3MOB,
BOCIIPHATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSCEHHME, CEUCMMYECKHE BOJIHBI, I[yHAMH,
9XO0, LIBETA TeJ, ONTUYECKUE SBJICHUS B PUPOJE, OMOJIOTHYECKOE EHCTBUE BUAUMOTO,
yIbTPA(PHOIETOBOTO M PEHTTCHOBCKOTO W3IIYYCHHH, €CTECTBEHHBIN PaJMOAKTHBHBIM
(GoH, KOCMHUYECKHE Jy4yH, paJUOAKTHMBHOE W3JIyY€HHE MPUPOAHBIX MHHEPAJIOB,
JeHCTBUE PAIMOAKTUBHBIX U3TyYEHUI HAa OPraHU3M YeJIOBEKa), IPU ITOM IEPEBOJIUTh
MPaKTUYECKYIO 337a4yy B Y4YEOHYIO, BBIIEIATH CYUIECTBEHHBIE CBONCTBA (IIPU3HAKH)
(bU3UYECKUX SBICHU;

e OIMCHIBaTh H3YYEHHbIE CBOWCTBA TEJ U (PU3NUYECKUE SIBICHHUS, HCHOIb3YS
¢bu3nyeckue BeIUYMHBI (CpEeIHssl 1 MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM
IBWKECHUM, YCKOPEHUE, MEPEMELIECHUE, NIyTh, YIJIOBas CKOPOCThb, CUJa TPEHMS, CUia
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO MaICHNUs, BEC Tella, UMITYJIbC Tena,
UMIIYJIBC CHJIbI, MEXaHHuYeckas paboTa U MOIIHOCTb, MOTEHLHUAIbHASI SHEPrus Tela,
HOJHATOIO HaJ IMOBEPXHOCTBIO 3€MJIM, NOTCHIUMAJIbHAS JYHEPIUs CHKATOW NPYKUHBI,
KMHETUYECKasi DHEPrUs, IIOJHAs MEXaHW4yecKas »JHEPrus, IepuoJ M 4acToTa
KOJeOaHMil, JUIMHA BOJHBI, I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa,
MoKa3aTeb MPEJIOMIICHUS CPEeJibl), IPU OMMCAHUU MTPABIWIBHO TPAKTOBATh (PU3NYECKUI
CMBICT HUCHOJb3YEMBIX BEJIMYMH, 0003HAYEHHUs] U €AMHMULBI (PU3MUYECKUX BEIUYMUH,
HaxXoAUTh (POPMYJbl, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKUE SABJICHUS U MIPOLIECCHI, UCIIONIb3YS
3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IMPUHIUII CYIIEPIIO3ULIUN
CWJI, IPUHLUI OTHOCUTENbHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHbl OTPAXXEHHUsI M TMPEJOMIIEHUS CBETA, 3aKOHBl COXPAaHECHMS
3apsII0BOTO M MAaCCOBOT'O YUCEN IIPH SAECPHBIX PEAKLHUAX, IPYA TOM J1aBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAXKCHHE;

o OOBICHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMi  NPAKTHKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBIABIATH  IPUYUHHO--
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpPOM Ha 2—
3 U3YyYCHHBIX CBOWCTBAa (PU3MYECKUX SBICHUH, (U3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;



e pelarh pacuy€THbIE 3aJa4y (ONUpAOLIMECcs HA CUCTEMY M3 2—3 ypaBHEHHN),
UCIIOJIB3YSl 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE
aHaKM3a yCJIOBHS 3a/1a4y 3alIUCHIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOIINE WU
M30BbITOYHBIE JTaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE NJIsi PELICHHUS,
OPOBOAWTHL pPacyéThl W OIEHUBATh PEAIUCTUYHOCTH IMOJIYYCHHOTO 3HAYCHUS
(M3UYECKON BEIIMUNHEL;

e pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PELIUTh MPU MOMOLIN (HU3HUECKUX
METOJIOB,  HUCIOJIb3ysl ~ ONKCAaHUE  HWCCICAOBAHUS,  BBLIEISATH  MPOBEPIEMOE
MPEIINONI0KEeHNEe, OIEHUBATh MPABWIBHOCTh TMOPSAKA IMPOBENCHUS HCCIEAOBAHUSA,
JeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOMIOJACHUN U OIBITOB;

e TIPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SBICHUN WM (PU3NUECKUX
CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs SHEPruH,
3aBUCUMOCTh IE€pUOJa KOJeOaHWil MpYyKMHHOTO MasTHMKAa OT MAacChl Ipy3a u
KECTKOCTH TPYKUHBI W HE3aBUCHUMOCTH OT aMIUIMTYAbl MalbIX KOJEOaHMIA,
NpSIMOJIMHEMHOE PacIpOCTpaHEHHWE CBETa, pa3joKeHHUEe OerIoro cBeTa B CHEKTP,
U3y4YCHHE CBOMCTB H300pa)K€HUs B IJIOCKOM 3€pKaje U CBOMCTB H300pakeHUs
npenMera B cobuparoiield JrH3e, HaOMI0IeHUEe CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB
U3JIy4YEeHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY H3 M30BITOYHOrO Habopa
000py/I0BaHUs, OMUCHIBATh XOJI OTBITA M €T0 Pe3yIbTaThl, (GOPMYIIUPOBATH BHIBOJIBI;

e TMPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, OMpenesss
cpeqHee 3HauyeHHE Hu3MepsieMoi BenuuuHbl ((POKyCHOE paccTosiHME coOuparoei
JIMH3BI), 000CHOBBIBATh BHIOOD crioco0a u3mMepeHus (M3MepUTEILHOTO Mprudopa);

e TMPOBOJUTH  HCCJIENOBAHUE  3aBHUCUMOCTEH  (U3NYECKUX  BEIMYUH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHHH (3aBUCMMOCTb IYTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIBIJKEHUU Oe€3 HayalbHOM CKOpPOCTH, Mepuofa KoJjeOaHuin
MaTEeMaTHYECKOr0 MasgTHHUKA OT JJUMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAKEHUS CBETA OT
yria MnajeHuss U yria npeoMJIeHUs OT yria MajeHus1): MJIaHuPOBaTh UCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh yCTaHOBKY, (UKCHPOBATH PE3YNbTAThl TOJTYYCHHON
3aBHCHUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TAONUIl U TPaHKOB, A€TIaTh BHIBOJIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

e IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (HPU3MUECKUX BEIUYUH (CPEAHSSE CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHUE CBOOOTHOTO MaCHUS,
KECTKOCTh TMPYXKUHBI, KOAPOUIIMEHT TPEHUsI CKOJIBKEHHUs, MEXaHWueckas paboTta u
MOIIHOCTh, YacTOTa W Nepuoa KoleOaHUN MaTeMaTHYeCKOro W MPYKHHHOTO
MasiTHUKOB, ONTHYECKas cuia coOuparomei JHMH3bl, pPaJUOaKTUBHBIA (OH):
IUIAHUPOBATh U3MEPEHHUs, COOUpATh IKCIIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIMOJHSATH
U3MEpEHHUS, CIeqysl MPEeNIOKEHHOW MHCTPYKINH, BBIUUCISITh 3HAYCHUE BEJIHMYMHBI U
aHAIM3UPOBATh TMONYYCHHBIE pE3ydbTaThl C YYETOM 33JaHHON TMOTPEHIHOCTH
U3MEpPECHUM;



e coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM
00opyIOBaHUEM;

e pa3iIMyYaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (DU3UYECKUX  MOJIETeH:
MaTepuajibHas TOuka, aOCOJIIOTHO TBEPAOE TENO, TOUCUYHBIM HCTOYHUK CBETa, JIyY,
TOHKas JIMH34, IUNTAHETAPHASI MOJIENIb ATOMA, HYKJIOHHAs! MOJENb aTOMHOTO S1pa;

e XapaKTEepU30BaTh MPUHIIUILI ACUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOil HAa UX ONMKCAHUSA (B TOM YHCIIE: CHUIOMETP, JATUUKHU MMOJ0KEHUS,
pacCTOSIHMS M YCKOpPEHHUs, pakeTa, »3XO0JIOT, OYKH, NepHucKon, Qoroamnmnapar,
ONTHUYECKHE CBETOBOJIbI, CIEKTPOCKOIN, TO03UMETp, Kamepa BuibcoHa), HCMIOIb3Ys
3HaHWS O CBOWCTBAX (U3MUYECKUX SBJICHHM ¥ HeoOxomumble (u3mdeckue
3aKOHOMEPHOCTH;

e HCIOJIb30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKM H3YUYEHHBIX TEXHUUYECKHUX
YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3aJlay, ONTUYECKUE CXEMBbI JIJIsi MOCTPOEHUS H300pakeHUU B
IUIOCKOM 3€pKajie U COOMPAIOIEeH JINH3E;

e TPHUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (U3MUECKUMX 3HAHUM B IOBCEIHEBHOM >KM3HU MJisi oOecreyeHus
0e30MacHOCTH MpU OOpallleHUH € NpubOpaMH M TEXHUYECKUMHU YCTPONCTBAaMU,
COXpaHEHUsl 3JI0pOBbsi M COOJIOJEHUS HOPM DKOJIOTMYECKOrO TIOBEJACHHUS B
OKPYXaroUIEn Cpeie;

e OCYHIIECTBJISATh MOUCK HHpOpManmu (Huudeckoro cojepkanus B MHTEpHeTe,
CaMOCTOATENbHO (OPMYJIUPYsSI TOMCKOBBIM 3ampoc, HAXOIUTh IYyTH ONpeeNeHUs
JIOCTOBEPHOCTH TMOJYYEHHOM HWHQOpMAIMM HAa OCHOBE HMEIOIIMXCS 3HAaHUU U
JOTIOJTHUTEIIBHBIX HCTOYHUKOB;

e WUCIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
TUTEPATypy (PU3MYECKOTO comepkKaHus, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WurtepHer, BiuageTh nNpuéMaMM KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3zoBaHus
nH(pOpMaIKU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
uH(OpMAIUU W3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO COAEpKaHMs, ITyOIUIHO
IIPEACTABIATh PE3YyJIbTAaThl MPOCKTHOW WIIM MCCIIENOBATEIIbCKON AEATEIbHOCTH, IIPU
3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYEHHBIN MOHATUMNHBIN anmapar u3y4yaemMoro paszesa
GU3MKK ¥ CONMPOBOXIATh BBICTYIUIEHHE IPE3EHTALME ¢ Y4€TOM OCOOEHHOCTEU
ayUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3neua 1. @usuka u e€ posib B NO3HAHUM OKPY’KAKOIIEro MUpPa

1.1 ®u3nka - HayKa 0 IpUpoae 2
1.2 dusnyeckue BEITNINHBI 2
1.3 EctecTBeHHOHAYUYHBIA METO/T TO3HAHUS 2

Wroro no pazneny 6

Pa3nea 2. IleppoHavyanbHble CBeleHHA O CTPOEHHMH BelllecTBA

2.1 CrpoeHnue BemniecTBa 1

59 JIBr>KeHne 1 B3aMMOICHCTBHE YaCTHII )
' BEIIECTBA

2.3 ArperaTHbl€ COCTOSTHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1 Mexanudueckoe OBUKEHUE 3

3.2 Huepnus, Macca, IIIOTHOCTh 4

KonTpoJbHble

padoThI

IIpakTHyeckue

padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [IOK




3.3

Cwnna. Buner cun

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH U ra30B

4.1

4.2

4.3

4.4

[aBnenue. Ilepenaya naBnenust TBEpAbBIMU
TeJIaMH, KUIKOCTIMH U Ta3aMH

JlaBiaeHue KuJIKOCTU

ATMmocdepHOe naBiieHue

JlericTBUE XKUJIKOCTH U T'a3a Ha MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. Pabora 1 MOIIHOCTB. JHEPruUst

5.1

52

53

Pa0Gora v MoLIHOCTE

[IpocThie MexaHU3MBbI

MexaHnyeckast SJHeprus

Hroro no pasneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

14

21

21

12

68

11

https://m.edsoo.ru/71f416194

bu6morexa [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194




8 KIIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3gen 1. TenioBblie IBJICHUSA

1.1

1.2

CrtpoeHue u CBOICTBA BEIIECTBA

TemnnoBsle MpoLECCHI

Hroro no pasneny

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA

2.1

2.2

23

24

DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aUMOJCHCTBHE

IToCTOSIHHBIN 2IIEKTPUYECKUN TOK
MarsuTHsbI€ SBICHUS

DJNIeKTpOMarHuTHast MHIYKIUS

Uroro no pazgeny

Ha3Banue moay.is

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

11

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce




9 KIIACC

HaumenoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Pa3zgen 1. Mexann4yeckue siBJICHUSA

11 MexaHuueckoe ABMKEHUE U CIIOCOOBI €TO

OIMCaHU
1.2 Bs3aumogeiicTBue Ten
1.3 3aKOHBI COXpaHEHUs

Htoro no pazneny

Pa3zgen 2. Mexann4yeckune K0J1e0aHUA U BOJIHBI

2.1 MexaHnueckue KoJjiebaHus

2.2 MexaHnuueckue BOJIHBL. 3BYK

Hroro no pasneny

KoanuecTBo 4acoB

Pa3jen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI

31 DNEeKTpOMarHUTHOE T0JIE U

SJICKTPOMArHUTHBIC BOJIHBL
Uroro no pazgeny

Pa3nen 4. CBeToBbIe AIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHS CBETA

Beero KonTpoJbHble
padoThI
10 1
20 1
10 1
40
7
8 1
15
6 1
6
6

IIpakTHyeckne
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bu6mmoreka [IOK



4.2 JInH3b! ¥ onTHYECKHE TPUOOPHI

43 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KsanroBble ABJIeHUSA

5.1 Hcnyckanue u norjioneHue cBeTa aToMOM
5.2 CrtpoeHne aTOMHOTO spa
5.3 SlnepHble peakuuu

Uroro no pazgeny

Pa3znea 6. IloBTopuTE1bHO0-00001IAKOINH MOYJIb

[ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS

6.1
Kypca Gpu3uku 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

15

17

102

11

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 7 knacce/ [lepsimkun .M.,
NBanoB A.U., AkimonepHoe odmiectBo «M3aarensctBo «IIpocsenienuer

» ®usuka: §8-i knacc: 0a30BbI ypOBEeHb: YyueOHUK, 8 kinacc/ [leppimkun .
M., UBanoB A. U., Akuimonepnoe o6miectBo «M3narensctBo «IIpocBenieHuey
» ®usuka: 9-i knacc: 0a30BbI ypOBEeHb: YueOHUK, 9 knacc/ leppimkun WM.
M., I'ytauk E. M., IBanoB A. ., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO
«M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2.IIporpammbl ocHOBHOTO 0611ero oOpa3oBanus. Pusnka. 7 — 9 kiaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

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

4. Tleppiukun A.B. @uzuka. 7 kiacc. Y4ueOHUK A1 00111e00pa3oBaTesIbHbIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CO0opHHK BONIPOCOB U 3aja4 110 ¢pusuke. 7-9 k1. — M.:
IIpoceenienue, 2010. —192c¢.

8 KJIACC

1.Pabouas nporpamma. ®usnka. 7 — 9xnaccel: yaeOHO-METOIUYECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMMbl OcCHOBHOTO 00111eTO 00pa3oBanus. Pusnka. 7 — 9 Kimaccel
(aBToper:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenxo. —
M.:BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM

4 Ilepwimikun A.B. @usnka. 7 kinacc. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5.JIykammuk B.M. Co0opHHK BONIPOCOB U 3aja4 1o ¢puszuke. 7-9 ki. — M.:
IIpoceenienue, 2010. —192c¢.

6.Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7.AcrtaxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie paboTsl. KoHTpoIIbHBIE
3amanus. —Caparos:Jluueit, 2014.

8.«KoHTponpHO-u3Meputenbubie Matepuansl. @usnka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ m3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yueOHo-MeToanueckoe nocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8xia 2017 M. dpoda



11. H.B. ®unonoBuu Meroaunueckoe nmocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. Ipoda

13.B.B. lllaxmartosa ,0.P. llledep Auarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14. A.E. Mapon, E.A. MapoHn, C.B. Ilo3oiickuit Coopauk BonpocoB u 3agau
2015 M. ipoda

9 KIIACC

1.PaGouas nporpamma. @uzuka. 7 — 9kiiacchl: yueOHO-METOUUECKOTO
noco6bus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2.IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. uznka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3.Pabouas nmporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. lepoimkun A.B. ®usnka. 7 kinacc. YueOHUK Ui 00111e00pa3oBaTeNbHbIX
yupexaenuit . M.:lpoga. 2011

5. JIykamuk B.M. COopHHK BONPOCOB U 3aj1a4 1o ¢puszuke. 7-9 ki. — M.:
[Ipocsemenne, 2010. —192c¢.

6.Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSTENBHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7.ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KoHTpobHBIC
3aganus. —Caparos:Jluueii, 2014.

8.«KoHTponpHO-u3MepuTenbHbie MaTepuanbl. dusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9.Mapon A.E. ®uszuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10. KonTpoabsHBIE B caMOCTOSTENbHBIC PabOTHI 1O (u3uKe. 9 Kimacc: K
yuebHuky A.B. [leppimikuna, E.M. I'yrHuk «®usuka 9 xmace» / O.U.
I'pomueBa. — M.: M3narenbcTBO «OK3aMen», 2014.

11. Tectsl o puzuke. 9 kinace: k yueonuky A.B. Ilepsimkuna, E.M. T'yTHHK
«Duzuka. 9 knaccey / O.U. I'pomuera. — M.: M3natenbcTBo «OK3amen», 2010.
12. ®u3wnka. 9 kimacc. TemaTnueckue TECTOBBIE 3aJaHUs IJISI MOATOTOBKH K
I'UA. / aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — Spocnasib: OO0

«Axkagemus pa3Butus», 2014.



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
7 KITACC

1. bubnuoteka — Bc€ mo npeamery «duzuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2.BuneoonbITel Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru
3.Enunas komnekmus nudpoBeIX 00pa3oBaTEeIbHBIX PECypcoB. — Pexum
noctymna: http://school- collection.edu.ru

4 VInTepecHble MaTepHalIbl K ypOKaM (PU3UKH MO TeMaM; TECThI IO TEMaM;
HarJIsIHbIe TOcoOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru
5.Mu¢posbie 0Opa3oBaTenbHbIe pecypcebl. — Pexum nocryna:
http://www.openclass.ru

6.O5eKTpoHHbIe yueOHUKHU 10 (pusmke. — Pexum nocryna:
http://www.fizika.ru

8 KIIACC

1.bubnnoreka — Bc€ o npeamery «Puzuka». — Pexxum gocrymna:
http://www.proshkolu.ru

2.BugeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3.Enunas komtekmus mudpoBeIX 00pa30oBaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4 VInTepecHble MaTepHalIbl K ypOKaM (PU3UKH MO TeMaM; TECTHI TI0 TEMaM;
HaIJSIAHBIE TOcO0us K ypokam. — Pexxum gocrtymna: http://class-fizika.narod.ru
5.udpossie oOpazoBaTeabHbIe pecypcehl. — PesxxuM nocryma:
http://www.openclass.ru

6.25IeKTpOHHBIE YUYEOHUKH 110 Pusnke. — Pesxxum nocryma:
http://www.fizika.ru

9 KIIACC

1.BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
2.Enunas komneknus nudpoBeIX 00pa30BaTEIbHBIX PeCypCcoB. — Pexum
noctymna: http://school- collection.edu.ru

3.MHTEepecHbIe MaTepraibl K ypokaM (GU3UKHU IO TEMaM; TECTHI 10 TeMaM;
HaISIAHBIE TOCcO0us K ypokam. — Pexxum gocrtyma: http://class-fizika.narod.ru
4.1ludpossie 0Opa3zoBaTeNbHBIE pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5.25eKTpoHHbIe Y4eOHUKH 110 Pusnke. — Pesxxum nocryma:
http://www.fizika.ru

6./lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3oBaTeabHOE coobmmecTBo. http://www.openclass.ru/node/109715
7.Enunas komutekius mudpoBeIX 00pa30BaTEeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8.DenepanbHblil HEHTP HH(DOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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