MyHULMNanbHOe 0bLLeobpa3oBaTe/IbHOE yUpeKaeH e
«CpeaHnas obweobpasoBaTtenbHas WKosia No 2»

AHHOMayusA K paboyeii npozpamme
yyebHoro Kypca « ®U3NKA»

Pabouas nporpamma y4yebHoro npeamera « PU3NUKA» obsizaTenbHoOM npeameTHoM obnactm
«ECTECTBEHHO-HAYYHbIE MPEAMETbI» pa3paboTtaHa B COOTBETCTBUM C NyHKTOM 32.1 ®IOC
000 v peanusyetca 3 roga ¢ 7 no 9 Knaccol.

Pabouas nporpamma pa3paboTaHa yuynTesiem B COOTBETCTBMM C NONOKEHNEM O pabounx
nporpammax u onpegensaeT opraHnsaumo obpasoBaTelbHON AEATENBHOCTU YYUTENEM B LLKOAE
no yyebHomy Kypcy « PUIUKA».

Paboyana nporpamma yuyebHoro Kypca « PUINKA» asasetca yactbto OOM OO0 onpeaensatoLLen:
- coaeprkaHue;

- NlaHUpyeMmble pe3y/ibTaTbl (IMYHOCTHbIE, MeTanpeaAMeTHbIE U NPeaMETHbIE);

- TeMaTUYecKoe NJAaHNpPOBaAHME C Y4eTOM paboyelt Nporpammbl BOCIMTAHUA M BO3MOMXKHOCTbIO
ncnonbsosaHusa 30P/LOP.

Pabouan nporpamma obcyXKaeHa M NPUHATA PeLlEHNEM METOANYECKOrO 06 beANHEHMA U
corniacoBaHa 3aMecTuTesiem gMpeKTopa no y4ebHo-socnutaTenbHoM pabote MBOY COLL No2

[aTa: 28.08.2023



MyHnununaibHoe 00111e00pa30BaTesIbHOE YUPEKICHHE
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OcHoBaHue: A f1BNS0Cb aBTOPOM 3TOTO AOKYMEHTa
MecTononoxeHne: MeCTo NoANMCaHus
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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJOXKEHUH U TpeOOBaHMU K pe3yjbTaTaM OCBOCHMs Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTElIbHOM MpPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHON pabouelt mporpaMMbl BOCITUTaAHUS U
Konuenuuu npenonasanust yaeoHoro npeamera « Ousznkay.

Copepxanue mnporpaMMmbl 10 (U3MKE HAMpaBlIeHO Ha (HOpMHpPOBaHUE
€CTECTBEHHO-HAY4YHOH TPAaMOTHOCTH OOYYalOUIMXCS W OPraHU3alUI0 H3Y4YCHUS
¢u3nKkn Ha ACSITENPHOCTHOW OCHOBe. B mporpamme mo (U3WMKE YYHTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM O0y4YeHUsl, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpenesieHue yaueOHOro marepuana
no rojgam oOyudeHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEAMETHOIO COAEPKAHUS U
y4E€TE BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIUXCSL.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEJIbI0 OKa3aHWs METOIMYECKOU
MOMOIIIM YYUTENIO B CO3[JaHUH paboveil mporpaMMsbl 0 y4eOHOMY IIPEIMETY.

®dusuka SABISETCS CHCTEMOOOPA3yIOUUM Ui  €CTECTBEHHO-HAayYHBIX
y4EOHBIX MPEAMETOB, MOCKOIbKY (PU3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB
U SBJICHWHM, H3y4yaeMbIX XHMHEH, OWOIOorHeil, acTpoHOMUEW u (PU3UIECKOM
reorpaduell, BHOCHT BKJaJ] B €CTECTBEHHO-HAyUYHYI0 KapTUHY MHUpA,
IOpeOCTaBIsIeT HauOoJsiee sICHble OOpa3lbl MPUMEHEHHS HaydHOr0 METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOMYyYEHHSI JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TWaBHBIX 3a/1ad (PU3NUYECKOro OO0pa3oBaHUSI B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuXcs.

W3yuenne @u3ukun Ha ©0a30BOM YpOBHE IMPENAINOJaracT OBJIAJCHHE
CIEYIONIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIMIMMHU €CTECTBEHHO-HAYYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSACHSATH SIBJICHUS,

e OIICHUBATH U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIECIOBAHUS;

e UHTEPIPETUPOBATH  JaHHbIE W  UCIHOJB30BaTh  HAyYHBIC
J0Ka3aTeNIbCTBA JIJIsl TOJTYyYESHHs BBIBOIOB.

lenu wusyudenuss ¢GU3MKM HA YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
onpeznenensl B Konuenmuu npenoaaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTeIbHBIX opraHu3anusx Poccuiickort denepanuu, peaan3yromux



OCHOBHBIE  00II€00pa30BaTEIbHBIE MPOrPaMMbl, YTBEPXKICHHOW pPELIEHUEM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexabps 2019 r. Ne [1K-48H).

Henu nzyyennsi Gu3suKu:

NpUOOpPETeHHEe WHTEpeca W CTPEMJICHHS OOYyYaroluxcsi K HaydHOMY
W3YUYCHUIO MPUPOJBI, PA3BUTHUE WX HMHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TIPEICTABICHUN O HAYYHOM METOJIE TIO3HaHUS U (HOPMUPOBAHUE
MCCIIEIOBATEIBCKOTIO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHME HAYYHOTO MHPOBO33PEHUS KAK pe3ylbTara HU3YYCHUS
OCHOB CTPOEHHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMupOBaHUE TPEACTABICHUA O POJU (U3UKU ISl Pa3BUTUSA JIPYrUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHMM O  BO3MOXHBIX  cdepax  Oymyuiei
npohecCHOHATBHOU EATeIbHOCTH, CBA3aHHOW C (PM3UKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HalPaBIICHUU.

JlocTikeHne ITUX IeNed TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3zoBaHus 00ECTICUMBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, SJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

MpuOoOpETEeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UUYECKUE SIBJICHUS C
MCIIO0JIb30BaHUEM MOJTYUYCHHBIX 3HAHUM;

OCBOGHUE METOAOB pEIICHUS MPOCTEUIINX PACUYCTHBIX 3a7ady C
UCIOJIb30BAaHUEM bu3nYecKux MOJIeNeH, TBOPYECKHX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIONATh MPUPOIAHBIC SBJICHUS U BBIIOJIHATH OMBITHI,
nabopaTopHble pabOThl U IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
MCIIO0Ib30BAHUEM MU3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(MOpMaIHEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYasi HTH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHATN3 U
KPUTUYECKOE OlleHUBaHUE NH(HOPMALINH;

3HaKOMCTBO €O c(hepamu mpodecCUOHATBLHOM NeATeTbHOCTH, CBSI3aHHBIMU
C (u3uKoOil, W COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpa3oBanus oTBoAauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENO), B 8

Ki1acce — 68 vacoB (2 yaca B Henenmo), B 9 kimacce — 68 yaca (2 yaca B Heseo).



[Ipenmnaraemslii B mporpamMme no (u3uke nepedeHb Jad0opaTOpHBIX paboT u
OINBITOB HOCUT PEKOMEHIATENIbHBII XapaKTep, YIUTENb JIelaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYCTOM HWHIWBUAYAJIbHBIX OCOOCHHOCTEU
00yJaromMXxcs, CIUCKa SKCIIEPUMEHTABHBIX 3aJaHHi, MpeasiaraéMbIX B pamMKax
OCHOBHOI'O rOCy1apCTBEHHOT O HK3aMEHa o dusuke.



COJEP)KAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®usuka u e¢ posib B MO3HAHUM OKPYKAKIIEr0o MUpa.

®u3nka — Hayka o mnpupone. fABneHus npuponbl. duznyeckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBbIE, JJICKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIWUMHBL V3MmepeHue ¢uznueckux BelWYUH. Duznueckue
npubopsl. [lorpemuocTs u3mMepennii. MexayHapoiHas CHCTEMa €IUHHII.

Kak d¢wusmka u Japyrue ecTeCTBEHHbIE HAyKd H3y4aroT TPUPOIY.
EcTecTBeHHO-Hay4YHBII METOJl TO3HAHUs: HAOJIOJACHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIJBHXKEHUE TMIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBICHEHUE
HabmonaeMoro sapieHusd. Onucanue GU3NIecKUX SIBJICHUN ¢ TOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, DJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. Dusuyeckue MpUOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM H
U (GpoBBIM TPUOOPOM.
Jlabopamopuuvie padbomul u onvimol.
1. OmnpeneneHue EHBI JEIEHUS IIKaIbl U3MEPUTEIHLHOTO Mprudopa.
2. HM3MmepeHue pacCTOSHUM.
3. M3mepenue oObeMa XKUIAKOCTU U TBEPAOTO TEa.
4. OnpeneneHue pa3MepoB MabIX TEJL.
5. M3mepeHne temmnepaTypbl NpPU MHOMOIIM KUIAKOCTHOIO TEPMOMETpa H
JlaTYMKa TEMIIEPATYyPHI.

6. IIpoBenenue uccieOBaHUS MO MPOBEPKE TUIOTE3bl: JAIbHOCTH MOJICTA
niapyKa, MyneHHOTO FOPU30HTAILHO, TEM OoJibllle, YeM OOoJbllle BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeAeHNS O CTPOEHUN BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkeHnue wyactuil BeniecTBa. C(CBA3b CKOPOCTH JBHWKEHHS YaCTHUIl C
TeMmrneparypoil. bpoyHoBckoe nBumxkeHue, auddysus. BzaumopeilcTBue uacTHIl
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAaHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH W TBEPABIX
(KpucTa/inueckux) Teja. B3auMocBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

1. HaOmroaeHue 6poyHOBCKOT'O IBUKEHUS.



2. HabGmonenue nuddysun.
3. HaOmronenue SIBIICHUH, OOBSACHAIOIIUXCS MPUTSIKEHUEM WA
OTTAJIKUBAHHEM YaCTHII BEIIECTBA.

Jlabopamopmuuvie padbomul u onvimeol.

1. Omenka JguaMeTrpa aroMa METOJOM PSAoB (C  HCHOJIb30BaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnpITEI O OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. JIBu:keHue U B3auMojieiicTBHe TeJl.

Mexannueckoe JIBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUU. PacdeT myTtu u
BPEMEHH JIBHXKEHUS.

SBnenne uHepuMU. 3aKOH HMHEpUMU. B3aumoneicTBHE Ten Kak MpUYMHA
U3MCHEHUS CKOpPOCTH JBMKEHHMS TeJl. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHoCTh BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJT B €IUHHUIIE
00BEMa BeEIIECTBA.

Cuila Kak XapakTepUCTUKa B3auMojaeucTBus Ten. Cuiia ynmpyrocTd M 3aKOH
I'yka. M3Mepenune cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJIEHHE TATOTEHHS U CHJIA
TsokecTH. CHila TSKECTH Ha JIpyrux iaHetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABIIEHHBIX IO OAHOM mpsmoul. PaBHoxencTByromas cui. Cuna TpeHus.
TpeHue CKONIbKEHUS U TPEHUE MOKOsS. TpeHne B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MmexaHn4eckoro JIBUKECHUS Tela.
N3mepenune ckopocTu MpsIMOITMHEHHOTO IBUKEHUS.
HabGmronenue siBjieHUs HHEPIIUY.

1

2

3

4. HaOmoneHne n3MeHEeHUsI CKOPOCTH TP B3aUMOJICHUCTBUH TEJL.

5. CpaBHEHHE Macc M0 B3aUMOJAECHCTBHIO TEII.

6. CroxeHue cuil, HalpaBJIeHHbIX IO OAHOW MPSIMOIA.

Jlabopamopmuwvie padbomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIapUKa B KHIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMWIISA U TaK JIAJIee).

2. Ompepenenue cpeqHed CKOPOCTH CKOJIbKEHMsI OpycKa WIM IIapuKa Mo
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPIOIO TENA.

4. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh PacCTsLKeHUs (AedhopMalivm)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbITBL, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB.



JaBnenune. CriocoObl yMEHBUIEHUS U YBEIMYCHUS JIaBiieHUA. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHs raza OT o0BbeMa, TemriepaTypbl. llepemaua maBiaeHus
TBEPABIMU TEJIAMH, XUJKOCTSIMU W Tazamu. 3akoH Ilackans. ITHeBmaTmueckue

MaIllMHbL. 3aBUCUMOCTh JABJICHUSI KUJIKOCTH OT TIyOWHBI. ['HapoctaTudeckuii
napasiokc. CooOmatoruecs cocynbl. [ uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpuuumHBI CylIeCTBOBaHUS
BO3AymHON o0onouku 3emiu. OmbiT Toppuuemu. M3mepenue armocdepHoro
JaBJieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOpSI.
[Tpubops! 11t U13MEpEeHUs: aTMOCPEPHOTO JTABICHUS.

JlelicTBUE KUIKOCTHA U ra3a Ha MOTPYKCHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.

AN A A

N

3aBUCUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coob1aronuecs cocyibl.

['mppaBnuueckuit mpecc.

[TposiBnenne neiicTBrs aTMOC(HEPHOTO TaBJICHHUS.

3aBUCUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT 00bEMa MOTPY>KECHHONW YacTH
T€JIa U IUIOTHOCTU KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOW KUIKOCTH.
VYcioBue 1maBaHus TEI: ITJIABAaHWE WM MOTPYKEHUE TENl B 3aBUCHMOCTH
OT COOTHOILICHUS IUNIOTHOCTEMN TeJa U KUAKOCTH.

Jlabopamopmuusie padbomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPY>KEHHOM B
JKHJIKOCTh YacTH TeJa.

Onpenenenvie  BBITAJKUBAIONICH  CUJIbL, JIEUCTBYIOLIEH Ha  Tello,
MOTPYKEHHOE B KUJKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKMBAKOIIEH CHUJIBL, IEMCTBYIOLIECH HA TEJO
B ’KMJIKOCTH, OT MacCChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCMMOCTh BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIONIE Ha TEIO0 B JKUAKOCTH, OT O0bEMa MOIPY)KCHHOW B
YKMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTHU >KUJIKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU U
OTIpeJICTICHUE €€ TPY30M0IbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIrUsl.

Mexanundeckasi pabora. MOITHOCTb.

[IpocThie MexaHW3MBL: pbluar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pbluara. [IpuMeHnenue npasuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBuno» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass odHeprud. KuHermueckas W IOTEHIMAIbHAA SHEPIUS.
[IpeBpamieHne 0JTHOrO BH1a MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAaHECHUS
JHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie padbomul u onvimol.

1. Omnpenenenue pabOTbl CHJIbI TPEHUS MPHU PABHOMEPHOM [IBXKEHUH Teja

10 TOPU30HTAJILHON ITOBEPXHOCTH.

2. HUccnenoBanue yciioBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJ] HaKIOHHON IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS! MEXAaHUYECKON YHEPIUU.

8 KVIACC

Pa3nen 6. TemioBbie ABJICHHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJ. OmNbITHI, MOATBEPKAAOLINE
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BEILECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TOJOXKEHUU MOJICKYJISIPHO--KUHETUYECKON TEOPUHU.
CmauuBaHNe U KaNWUISIpHBIC SIBJIEHUA. TEIUIOBOE paclIMpeHUE U CKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKECHUS
yactull. BHyTtpenHsis sHeprus. CrnocoObl HM3MEHEHHUST BHYTPEHHEW JHEpPruw:
TeIuIonepeaada 151 COBEpPIICHUE paboTHI. Bunael TEIUIONEPENAYH:
TEIJIONPOBOJHOCTh, KOHBEKIUS, U3TyYEHUE.

KonwmdectBo TermmoTel. YaenbHas TEMIOEMKOCTh BEMIECTBA. TerIo0OMeH u
TEIJIOBOE paBHOBeCHME. YpaBHEHUE TemioBoro Oamanca. IlnaBnenue u
OTBEPJICBAHWE KPUCTAUIMYECKUX BELIECTB. YJEJIbHas TEIUIOTA IIJIABJICHUS.
[TapooOpa3zoBanue u koujaeHcauus. Wcnapenue. Kumnenuwe. YaenbHas Terjora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHS OT aTMOC(EPHOro
JIaBJICHUSL.

BrnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y ebHas TEIIOTA CTOPAHUS.

[Tpuniuner pabotel TeruioBbix nBurateneit KIIJ| TeroBoro aBuratens.
TerutoBple IBUTATENM U 3alIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpPaHEHUS U MPEBPAIIECHUS SJHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaOmroaeHue 6poyHOBCKOT'O IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysum.

Hab6mronenue siBjeHU cMaurBaHUsI M KAWL PHBIX SBICHUH.
Hab6mroienre TenioBoro pacuiupeHust Tel.

N3menenre naBieHUs rasa nNpu M3MEHEHUHW O0BbEMa M HArpeBaHUHU WJIU
OXJIaXKJICHUU.

[IpaBuna usmMepeHus: TeMnepaTyphl.

Buasl Teronepenayum.

OxJaxaeHue npy COBEPIICHUH PpaObOTHI.

HarpeBanwne npu coBepiiieHn# paboThl BHSITHUMH CHJIaAMHU.
CpaBHEHME TEIJIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
Hab6mronenne kuneHus.

HabGnronenune mocTostHCTBA TEMIIEPATYPHI TIPH TUTABIICHUH.
Moenu TENJIOBBIX ABUTaTEICH.

Jlabopamopusvie padbomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYISIPHOTO MPUTSKEHUSI.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOW COJIM WJIM caxapa.
OnpIThl MO0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue 1aBaeHUs BO31yXa B OaJJIOHE IINpHUIIA.

OMnBITEI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIABJIIEHUS BO3JyXa OT €r0
00BbEMa U HATPEBaAHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOWKA JKUIAKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPaTypHl.

HaOmionenne wW3MeHEHHs BHYTPEHHEH OSHEpPruum Tella B Ppe3ylibTaTe
TeruIonepeaady U paboThl BHEITHUX CHJL.

HccnenoBanue siBIEHUS TEINIOOOMEHA MPU CMEUIMBAHUH XOJIOJHON U
rOpsiYer BOJIBI.

OnpeneneHre  KONMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOAOW  IIpHU
TEII000OMEHE C HarpeThIM METAUNIMYECKUM [IUIUHPOM.

Onpenenenune yneapbHON TEMIOEMKOCTH BEIECTBA.

Nccnenosanne nporecca ucCnapeHusl.

Ornpenenenne OTHOCUTENIbHOW BIAKHOCTH BO3yXa.

Onpenenenue yieapHON TEIUIOTHI IJIABJICHUS JIbA.

Pazgen 7. dnekTpuyeckne U MATHUTHBIE SIBJICHUS.
Onektpuzauusa Ten. [[Ba poma snekTpuyeckux 3apsaoB. BzaumopeiicTBue
3apsoKeHHBIX  Tell.  3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJCUCTBUS

3apSKEHHBIX TEJ OT BETMUYUHBI 3apsAI0B U PACCTOSHUS MEX]y T€JIaMu).
Onextpuueckoe noJsie. Hanpsoxk€HHOCTH 3nekTpudeckoro mnons. [IpuHiun
CYNEpHO3ULUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsoB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsi.
Ctpoenne aroma. [IpoBOJHMKM U AUDPJCKTPUKH. 3aKOH  COXpPAHECHUSA
3JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HcTouynnku MOCTOSSHHOTO TOKa. JIeMCTBHS DIEKTPUUYSCKOro ToKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJICKTPUUECKHUI TOK B KUJKOCTSIX U rasax.

Onektpuueckass uenb. Cuia  TokKa.  DJNEKTPUUYECKOE  HANpsHKEHUE.
ComnpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE COINPOTUBJICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. llocnemoBarenbHOe W mapauIeIbHOE  COCAUHEHUE
MIPOBOTHUKOB.

PaGora u MoOHIHOCTH »dJeKTpuyeckoro Toka. 3akoH Jxoymsa—JleHna.
DNEeKTPUIECKUE TIENU U MOTPEOUTETH IEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBbIKAHUE.

ITocrossHHbIE  MarHuThl.  B3auMojelCTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarauTHoe nojie 3eMJIM U €ro 3Ha4eHue ISl )KU3HU Ha 3eMiie.
OneiT  Opcrena. MarHuTHoe T1oJie  BJEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJISl Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIbL TMOCTOSTHHOIO ToKa. Mcmosib30BaHWE AJICKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPaHCIIOPTE.

OnbiTel Dapajies. SABneHue snekTpomariuTHON uHaykuu. [Ipasuio Jlenua.
DIIEeKTpOoreHepaTop. CriocoOb1 MOJTYYEHUS AIEKTPUUYECKOU SHEPIHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMBIX UCTOUHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3alUs Tell.
JIBa poaa »iIeKTpUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3apsSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHIYKIIUA.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3apPsIIOB.
[IpOBOJTHUKH M JUAIEKTPUKH.
MopnenupoBaHue CUIOBBIX TUHUN IJIEKTPUYECKOTO TOJIA.
HcToyHMKM TOCTOSTHHOTO TOKA.
JlencTBUS 3JIEKTPUYECKOrO TOKA.

. DNEKTPUYECKUHN TOK B KUJIKOCTH.

. I'a30BbIi1 pa3psia.

. I3MepeHue cuiibl TOKa aMIEPMETPOM.
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. I3MepeHue 31eKTPUYECKOro HAPSIAKEHUST BOJIbTMETPOM.
. PeocTar u Mara3uH COnpOTHUBIICHHUM.

[ Y
(62 I N

. B3aumoencTBre mOCTOSHHEIX MarHuTOB.

[EY
(9}

. MOI[GJ'II/IpOBaHI/Ie HCBO3MOKXHOCTHU Pa3ACICHHUA ITIOJIIOCOB Maruura.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenrpoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoOE o€ TOKa. DJIEKTPOMAarHuT.

JlelicTBE MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATEIb ITOCTOSIHHOTO TOKA.

HccnenoBanue siBIIeHUS 3JIEKTPOMArHUTHON MHTYKIIUH.

OnbiTel @apajes.

3aBUCMMOCTh HAIlPaBJICHUS WHAYKIUOHHOTO TOKA OT YCIOBUW €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopmuwvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOJCHUIO JJICKTPU3AIMU  Tel WHAYKIUEH U TpHu
CONPUKOCHOBEHHH.

HccnenoBanue HACMCTBUSL HJIEKTPUUYECKOrO TOJISI HAa TPOBOJAHUKU U
JIASJICKTPUKHU.

CoOopka u nmpoBepKa padOThI AIESKTPUUECKOM 11ETTH MMOCTOSHHOIO TOKA.
Nsmepenne u perynmpoBaHUe CUJIbI TOKA.

N3mepenue u perynupoBaHue HaIpsKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WAYILIETO Y€pe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JIMHBI, TUJIOMIAAN IOMEPEYHOTO
CEUYCHHUS U MaTepuaa.

IIpoBepka mpaBWJIa CJIOXKEHHS HANPSHKEHWH TIPU  MOCJEI0BATEIBHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IS CWIbBl TOKA MPU MapaJyIeIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue pabOTHI AIEKTPUUECKOTO TOKA, UIYIIET0 Yepe3 Pe3UCTOpP.
OnpeneneHre MONIHOCTH — AJIGKTPUYECKOTO TOKA, BBIICIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO 4Y€pe3 JAMIIOYKY, OT
HanpsHKEHUs Ha HE.

Onpenenenune KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJAECHCTBHS TOCTOSSHHBIX MarHUTOB.
N3yyeHne MarHWTHOrO TMOJS TOCTOSSHHBIX ~MAarHUTOB TIpPU  HX
O0BEAMHEHUH U Pa3/ICTICHUN.

HccnenoBanue neiicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBl  B3aUMOJICUCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbBl TOKa WU HallpaBJIEHUA TOKa B
KaTyIIKe.

18. M3yueHue AeiCTBUSI MArHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u u3ydeHue padoThl 2JICKTPOIBUTATEIIS.

20. Ismepenne KII] snexkTpoaBuraTeabHOM YCTAaHOBKH.

21. OnBITBI TIO  WCCHEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM WHIYKIIWU:
HCCIeOBAaHUE W3MEHEHUM 3HAYCHUS W HANpaBJICHUS HWHIYKIIMOHHOTO
TOKa.

9 KUIACC

Pa3znen 8. Mexannveckue siBJIEHUsI.

Mexanuueckoe aBMxeHHe. MarepuanbHag Touka. (CucremMa oTcyeTa.
OTHOCUTENBPHOCTh MEXAHMYECKOTO IBWKEHHS. PaBHOMEpPHOE NpPSIMOIMHENHOE
nBrxeHue. HepaBHomepHOe npsMoiMHEHOe IBHKeHHE. CpeqHssi 1 MTHOBEHHAas
CKOPOCTb TeJa NpU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMOJIMHENHHOE JBHkeHHE. (CBOOOIHOE
nagenue. OneITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTU. Ilepmon u yactora oOpalleHHs.
JIuneiHas u yrioBas cKOpocTH. LleHTpocTpeMuTenbHOe YCKOpEHUE.

IlepBbit 3akoH HproTona. Bropont 3akon Herotona. Tperuit 3akoH HproToHa.
[IpuHIUII CYNIEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHS CKOJIbKEHHUS, CHIIA
TPEHMSI IOKOS, IPYIUe BUAbI TPEHUS.

Cuia TSKECTH W 3aKOH BCEMHUPHOI'O TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nageHus. JIpmwxenue ma”er Bokpyr Connma. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecre MarepuanbHOM TOUKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPOrO TeJa C 3aKPEIICHHON 0Chio BpamieHus. MomMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3Menenue ummynbca. UMynsc cuibl. 3aKOH COXPAHEHUS
UMITyJIbca. PEakTUBHOE IBM)KEHHE.

Mexanudeckass pabora u MoiHOCTh. PaboTa cunm TsbKecTw, YOpyrocrtu,
TpeHus. CBsA3b SHEpruu U padboThl. IloTeHnmanbHas sHeprus Tena, MOAHITOrO HaJl
MTOBEPXHOCTBIO 3eMin. [loTeHInabHas SHEPTHs CKaToM NpyKuHbl. KnHetnueckas
sHeprud. TeopemMa O KMHETMYECKOM dHEPrHMH. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPrUHU.

Hemoncmpayuu.

1. HaGmogeHne MeXaHMYECKOTO JBUKEHHS T€la OTHOCUTENIbHO Pa3HBIX TEJ

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

CpaBHeHUE NyTeH U TPAGKTOPUI BHKEHHSI OJHOTO U TOTrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS MPSMOIMHEMHOTO JIBUYKEHUS.
HccnenoBanne Npu3HAKOB paBHOYCKOPEHHOTO IBUYKEHHS.

Habnronenue NBUKEHUS Tella IO OKPYKHOCTH.

HabGnronenne MexaHM4eCcKUX SBJICHUM, TPOUCXOIALIMX B CUCTEME OTCUETA
«Temexka» 1pu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBH>KEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tela U JEHCTBYIOUIEH Ha HEro
CHUIBI.

HaGmronenue paBeHCTBaA CHIT TTPU B3aUMOJICHCTBUH TETI.

N3MeHeHue Beca Tela P YCKOPEHHOM JIBH)KEHHH.

[lepenaya umynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3zoBaHusl SHEPTUH NPU B3AUMOJECHCTBUAN TEJ.

CoxpaHeHre UMIyJbCca IPU HEYITPYTrOM B3aUMOAECHCTBUMU.

CoxpaHeHre UMITyJibca MpU A0COMIOTHO YIPYTOM B3aUMOJECHCTBHUH.
Habnronenune peakTUBHOIO IBHKEHHS.

CoxpaHeHre MEXaHUYECKOM 3HEepPruu Mmpu cBOOOIHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOM IHEPTUU IIPU IBHXKEHUH TeEJIa MO IEHCTBUEM

IIPY’KHAHBIL.

Jlabopamopmuusie padbomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W AajbHEWIIEr0o PaBHOMEPHOTO
JIBH>KCHUS [IapUKa VI TEJIEKKH.

OrnpeneneHre CpeHEM CKOPOCTU CKOJIbKEHHS OpycKa WJIM JIBHXKCHUS
1IapuKa 10 HaKJIOHHOW IJIOCKOCTH.

Ornpenenenrie YCKOpEHHUsI Tejaa MPU PAaBHOYCKOPEHHOM JBHIKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBaHne 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBU>KEHUU 0€3 HayaJbHOU CKOPOCTH.

[IpoBepka TuUMOTE3bl: €CIM TIPU PABHOYCKOPEHHOM JIBH)KEHUU 0e€3
HayaJbHOM CKOPOCTH IYTH OTHOCSITCSI KAaK PsJi HEUCTHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenune KodppuineHTa TpeHUs CKOIbKEHUS.

Onpenenenune )KECTKOCTH MPYKUHBI.

Omnpenenennie pabOThI CUJIBI TPEHUSI TIPU PABHOMEPHOM ABMIXKEHHUM Teja
M0 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOTHl CHJIBI  YIOPYrOCTH TMPH TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOIO OJIOKOB.

11. I3y4yeHue 3ak0Ha COXpaHEHHUS SHEPTUH.

Pa3nen 9. Mexanuyeckue Koe0aHust ¥ BOJHBI.

KonebarensHnoe nBukenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUI: Iepruo,
4acToTa, aMIUINTyAa. MaremaTuyecKui U NPYKUHHBIA MasTHUKH. [IpeBpamieHue
SHEPTUH MPHU KOJIeOATETHHOM JBUKECHHH.

3aryxatomue — koneOanus.  BwiHykaeHHole — konebanus.  Pe3onanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHMYECKUX BOJIH. [IpomonbHbIE U
nornepeyHble BOJHBL. [[IMHA BOMHBI M CKOPOCTh €€  PpacHpOCTPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. UHdpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xonebaHuil TN MOJ ACHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTrOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKHUHE.

HaOnronenue BbIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

Pacnipoctpanenue npo10JIbHBIX U IONEPEYHBIX BOJIH (HA MOJIEIN ).

HaGnronenne 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopmuuvie padbomul u onvimol.

1. OmpeneneHue YacTOThl M TMepUoja KojebaHuW MaTeMaTHU4eCcKoro
MasiITHUKA.

2. Omnpenenenuie 4acTOTHI U IEpUOAA KOJIEOaHUHN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepUoa KojieOaHU MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
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4. VccnepoBaHue 3aBUCUMOCTH NEepHoja KoJIeOaHU MPYKMHHOTO MasgTHUKA
OT MAacCChI Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH TiepuoAa KojiebaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  TepHoja  KoJeOaHHit
MPYKUHHOTO MasgTHUKA OT MAacChl IPy3a U )KECTKOCTHU MPYKUHBI.
7. W3MmepeHue yCKOpeHus CBOOOAHOTO NaicHusI.
Pa3nen 10. DiieKTpoMarHuTHOE 1MoJie M 3J1eKTPOMATrHUTHBIE BOJTHBI.
ONEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BoiHbL. — (CBOKCTBa
aieKTpoMarHuTHeIX BOJH. Illkana snexkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOU CBSI3U.



OnexkTpoMarHutHas npupona csera. CkopocTh cBera. BoiaHOBBIE cBoOWCTBa
CBETA.

Hemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.

Jlabopamopmuwvie padbomul u onvimol.

1. MI3ydyeHue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHUS.

JlyueBas MOJEJIb CBeETa. HUcTounnkn CBeTA. [IpsamonuueriHoe
pacnpoctpaneHue cBera. 3atMeHust Connna u Jlynsl. Otpaxenue ceera. [Inockoe
3epKajo. 3aKOH OTpaKeHUs CBETA.

[Ipetomnenue cBera. 3akoH mpenomieHus cBeTta. [lonmHOe BHYTpeHHee
OTpaxeHHe cBeTa. VCMONb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm oaywedt B smH3e. Onrhueckas cuctema (Qoroanmnapara,
MHKpOCKONa M Telieckoma. [7a3 kak onTtudeckas cucrema. bianm3opykocTs u
NaTbHO30PKOCTD.

Paznoxxenne Oemoro cBera B crekTp. OmnbiTel HbioroHa. CrnoxkeHue
CIIEKTPAJIbHBIX I[BETOB. Jucnepcus crera.

Hemoncmpayuu.

[IpsamonuHeriHOEe pacCIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pakeHU B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

[Ipenomiienue cera.

Onrtuueckuid CBETOBO/I.

Xop yden B coouparomie JuH3e.

Xox ny4yer B pacCcenBarolIen JINH3E.

[Tonydyenue n3o0paxeHuil ¢ MOMOIIbIO JIUH3.

[Tpunuun geiictBus poToannapara, MUKPOCKOMA U TEIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6emoro ceera B CIEKTP.

12. [Tomyuenue Gesioro cBeTa Mpu CIOKEHUU CBETA pa3HBIX IIBETOB.

Jlabopamopuuvie padbomul u onvimeol.

1. HccnenoBaHne 3aBUCHMOCTH yrila OTPa)XXEHHUsI CBETOBOrO Jiydya OT yria
naJieHuUsl.
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2. M3yueHue xapaKTEpUCTHK W300paKEHU MpeaMeTa B TNIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTJia MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yriia
NaJIeHUs! Ha TPAHULIE «BO3AYX—CTEKIIO».



4. TlomydeHue N300paKEHUM C TOMOIIBIO COOMPAIOIIECH JTUH3HI.

5. OnpeneneHre POKYCHOTO PACCTOSIHUSI M ONITHYECKON CUJIbI cOOMparomien
JINH3BL.

6. OMBITHI IO Pa3JI0KEHUIO OEJIOro CBETAa B CHEKTP.

7. ONBITBI IO BOCHPUSTUIO LIBETa MPEIMETOB MPU HUX HAOIIOJCHUU 4Yepe3
L[BETOBBIE (PUIIBTPHI.

Pasznena 12. KBanToBbIe IBJCHHUS.

Onwitel Pe3epdopaa m nnanerapHas monens aroma. Moxens atoma bopa.
Hcnyckanue u nornomenue ceera atomoM. KBaHThl. JInHEHYaTbie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydeHusi. CTpoeHUe aTOMHOTO
anpa. HykioHHas Mozens aroMHoro sapa. M3oronbl.  PannoakTuBHBIE
npeBpauieHus. llepuon nonypacmnaaa aTOMHBIX SIIEP.

Snepubie peakiuu. 3aKOHBl COXPAHEHHUS 3apsSI0BOIO U MacCOBOTO YHUCEN.
DHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl M SHEpruu. Peakuun cuHTE3a H
nenenus saep. Ucrounuku sneprun CoaHIA U 3BE3/I.

SAnepnas sHepretuka. JeMCTBUS paguOaKTUBHBIX HW3JIYYEHUU Ha IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CrHexTpbl U3TYyYEHUS U MOTJIOUIECHUS.

2. ChexTpsl pa3IMuHbBIX Ta30B.

3. Conextp BoAopoaa.

4. HaOmonenue TpekoB B kKamepe Buibcona.

5. Pabora cueTunka HOHU3UPYIOUTUX U3TyICHUH.

6. Perucrpanus uznydeHusi IpUPOTHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopmuwvie padbomul u onvimol.

1. HabGnroneHue CIUTONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYICHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nytd (o gororpadusim).

3. M3mepenue pagnoakTUBHOIO (hoHa.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb.

[ToBTOpHUTENHHO--0000IIAIOIINI MOTYJTh MTPEIHA3HAYEH JJISi CHCTEMAaTH3aINH
U 0000IIEHUS]  TPEAMETHOTO  COACPXKAHUSL U ONbITa  JACSATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (PU3UKH, a TaKKe IS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (@u3uke 1 oOydarommxcs,
BBIOPABIIUX ATOT y4EOHBIN MpPEMET.

[Ipu M3ydyeHHM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEeSATeTbHOCTH, HA OCHOBE KOTOPBIX 00ECHeYrBaeTCs JOCTHXKEHUE MPEIAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJabTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAy4YHAasl IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS



SIBJICHUU TPUPOABl U TEXHUKH, OBJAJCHUE YMEHUSIMU OOBACHATH (PU3NUECKHUE
SABJICHUS, TPUMEHSS TOJYYEHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3feiia peaau3yeTcs
32 CYET TOro, 4YTO OOydYarluecs BBINONHIIOT 3aJaHus, B KOTOPHIX UM
IIPENJIaraeTCs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHHM pacro3HaBaTh M HAydyHO OOBICHSTH
dbusnyueckue SBICHUS B OKPYXKAIOIIEH IPUPOJIEC U TIOBCETHEBHOMN KU3HH,
HCII0JIh30BaTh HAYYHBIE METOJIbl UCCIICAOBaHUS (DU3NUECKUX SBJIICHUH, B TOM
YHUCIIe ISl POBEPKU TUIIOTE3 U MTOIYyYEHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATH HAyYHBIE OCHOBBI HamOOJEe BaXHBIX JOCTHIKCHHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUS PAa3IMYHbIX UICTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
DHEPIUH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

N3yyenne ¢u3ukm Ha ypoOBHE OCHOBHOI'O 0O0IEero oOpa3oBaHUS HAIpaBiICHO Ha JOCTHKCHHE JUYHOCTHBIX,
MeTaIrpeIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB.
B pesynbrare wusydeHus (U3MKM Ha YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHus Yy oOydaromerocs Oynyrt

c(hOpMUPOBAHBI CIEAYIONINE TNIHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) MaTpMOTHYECKOr0 BOCITUTAHUA:

e — NIPOSIBJIICHHE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (PM3NIECKON HAYKHU;

e — IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHCKUX YICHBIX--(PU3HUKOB;

e 2) rpaXIaaHCKOro M TyXOBHO-HPABCTBEHHOI 0 BOCITHTAHMSA:

e — TOTOBHOCTb K aKTHBHOMY Y4YaCTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYMMBIX U ATUUYECKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MMPUMEHEHHUEM JTOCTIKCHUH (PU3HKH;

e — OCO3HAHWE BAYKHOCTH MOPAJILHO--3THYECKHUX MMPUHITUIIOB B IEATCILHOCTH YICHOTO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUS:

e — BOCHPHATHE ICTETUUYCCKUX KAUECTB (DU3UICCKON HAYKH: €€ TAPMOHUYHOTO MTOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

e — OCO3HAHUE IEHHOCTH (U3NUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHWS MHUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUM, BAXKHENIIIEW COCTABJISAIOIIEN KYJIbTYPHI;

e — pa3BUTHEC HAYYHOU JIFOOO3HATEILHOCTH, HHTEPECA K UCCIICOBATEIHCKOM ACSITEIEHOCTH;

e 5) dopMupoBaHus KYJIbTYPHI 310POBbSI H IMOIHOHAJIBLHOIO 0JIAT OTIOTY Y M :

e — OCO3HAHHWE IICHHOCTH 0E€30macHOro o0pa3a XKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAKHOCTH IPABHII
0e30MmacHOro MOBEACHUS Ha TPAHCIOPTE, Ha JOporax, C dJICKTPUYSCKUM W TEIUIOBBIM OOOPYIOBAaHHWEM B JOMAITHUX
YCIIOBUSAX;



— c(pOpMHpPOBAaHHOCTh HaBbIKa pe(IEKCHH, MPU3HAHKWE CBOETO IpaBa Ha OIIMOKY M TakKOro K€ IpaBa y APYroro
YEJI0BEKa,

6) TPyA0BOro BOCIIUTAHMSA:

— AaKTHBHO€ y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/Jad (B paMKax CeMbH, 00Opa3oBaTeJbHOW OpraHu3ali, ropoja,
Kpasi) TEXHOJIOTMYECKON U COIMAIbHOM HAINPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIE U PU3NUECKUX 3HAHUK;

— UHTEpeC K MPAaKTUYECKOMY U3y4EHUIO PO eccuil, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOrH4€eCKOro BOCIIUTAHUS S

— OpHUEHTalMsl Ha MpPUMEHEHHE (PUINYECKUX 3HAHUM JUIsl pelieHus 3ajad B OO0JacTH OKpYXKarolled Cpelsbl,
IUTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCJEICTBUM AJI1 OKPYXKAIOLIEH Cpeibl;

— OCO3HAHME TII00ATBHOr0 XapaKTepa KOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHHUS;

8) aganTanMy K U3MEHSIIOIUMCSI YCJIOBHSIM COIMAILHON M MPHPOIHOM Cpebl:

— MOTPeOHOCTh BO B3aUMOJEWUCTBUU IMPHU BBIIOJHEHUU MCCIEIOBAaHUN U MPOEKTOB (PU3NYECKON HAIpPaBIEHHOCTH,
OTKPBITOCTb OIBITY ¥ 3HAHUSM JPYTHUX;

— TMOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO E€ATEIbHOCTD;

— NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Hcie GOPMYIUPOBATh UAEH, MOHSATUS, TUIIOTE3bI O
bu3nuecknx 00bEeKTaxX U SBJICHUSX;

— 0CO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEN B 001aCTH (PU3UKH;

— IUTAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUMH;

— CTpeMJICHHE aHAJM3UPOBATh M BBISBIATH B3aWMOCBSI3U MPUPOJBI, OOIIECTBA U IKOHOMUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

— OLIEHKA CBOMX JICHCTBUM C yUCTOM BIIUSIHUS HA OKPY>KAIOMIYIO CPEY, BO3MOKHBIX I100aIbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI



B pe3ynbTaTe 0cBOEHMS MporpamMmsl 1o (pU3MKe Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus y o0ydarouierocst Oyayr
c(opMHUpPOBaHbl MeTampeIMeTHbIe Pe3yJabTaThl, BKIIIOYAIOLIUE [M03HABATEJIbHBIE YHHUBEpPCAIbHbIE YueOHBIE NIENUCTBUS,
KOMMYHUKATUBHbIE YHUBEpCAIbHbIE YU€OHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbIE YUEOHbIE AEUCTBUS.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jornueckue a1eMcTBUA:

BBISIBIIATH U XapaKTePU30BaTh CYIIIECTBCHHBIE MPU3HAKH 00BEKTOB (SIBICHUN);

YCTaHABJIMBATH CYIECTBEHHBIN MPU3HAK KJIAaCCH(PUKAIINK, OCHOBAHUS ISt 0OOOIICHHS ¥ CPAaBHCHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEUYMS B paccMaTpuBaeMbiX (akTax, MaHHBIX H  HAONIOJACHUSX,
OTHOCSIIINXCS K (PU3NUECKUM SBIICHUSIM;

BBISIBJISITH TIPUYNHHO--CIICACTBEHHBIE CBSI3U NP U3YYCHUH (PU3NUECKHUX SBJICHUI U TIPOIECCOB, JIeTaTh BHIBOIBI C
UCIOJIb30BAaHUEM JIEAYKTUBHBIX M HMHAYKTHUBHBIX YMO3AKJIIOYEHUH, BBIJIBUTATh THIOTE3bl O B3aUMOCBS3SIX
($U3UYECKUX BEJINYNH;

CaMOCTOSITEJILHO BBIOMpATh CIOCO0 pelieHust yueOHou (u3nueckoil 3amayn (CpaBHEHHE HECKOJIbKHX BapHAHTOB
pelIeHusl, BEIOOp HanOoJIee MOAXOISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIZICIICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBarejbcKue AeCTBYUA:

MCTIOJIb30BATh BOIMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IJIAHY OIbIT, HECIOXKHBIA (PU3NUECKUN IKCIIEPUMEHT, HEOOJIBIIOE
UCcleIoBaHre (PU3NIECKOTO SBIICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(GOPMAIINIO, TOJYYEHHYIO B XOJI€ MCCJIEIOBAHUS WU
JKCIIEpUMEHTA;

CaMOCTOSITETILHO (hOPMYTUPOBATh OOOOIIEHUS W BBIBOJBI MO Pe3yJbTaTaM MPOBEICHHOTO HAOJIONCHHUSI, OIBITA,
WCCIICJIOBAHUS;

MPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TaKXKe BBIJBUTATh
MPEANOIOKEHNS 00 UX PA3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:



MPUMEHSTh PA3IMYHbIE METOJbI, MHCTPYMEHTBHI U 3alpoChl MPHU MOUCKE U 0TOOpe MHGOPMAIMKM WU JAHHBIX C
Y4€TOM MPEIIOKEHHON yueOHOM (pu3nyecKom 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH HHQPOPMAIMIO PaA3TUYHBIX BHAOB H  (Qopm
MIPEJICTABIICHUS;

CaMOCTOSITEJIHbHO BBIOMPATHh ONMTHUMAIbHYIO (HhOpMY MpeACcTaBICHUS WH(OOPMAINKN U WLTIOCTPUPOBATH pelIacMbIe
3aJ1a4M HECJIIO)KHBIMHM CXEMaMH, TuarpaMMaMH, HHOU TpaduKOi U UX KOMOWHAITUSIMH.

KoMMmyHMKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIC 1elicTBUSA:

B X0JIe 00CYXKJIeHUsI Y4eOHOro MaTepuasa, pe3yJbTaToB JJa0OPaTOPHBIX padOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYXJaeMOil TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA PEIICHHWE 3aJa4dl W TOJJCPIKAHHE
0J1aro’KeNnaTebHOCTH OOILEHHS,

COIIOCTABJIATh CBOU CYKJICHHS C CY)KICHUSIMH JPYTUX YIaCTHUKOB JUAIOTa, OOHAPYKUBATH PA3INuNe U CXOJICTBO
TTO3UIINH;

BBIpa)XaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEACTABIIATh PE3YJIbTaThl BBIMOJIHEHHOTO (DM3MYECKOro OIbiTa (IKCIEPUMEHTA, MCCIIECIOBAaHMS,
MIPOEKTA);

MMOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAWBUIYyAIbHOM pabOTHI MPH PEIICHUH KOHKPETHOM
busnyeckoi nmpoOIeMbl;

MPUHAMATh I COBMECTHOM JICITEIIbBHOCTH, OPTaHU30BBIBAThH JICUCTBUS IO €¢ JOCTIIKCHHIO: PACIIPEACISITh
poJi, 00CYXKJ1aTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOJIBKUX JTOJICH;
BBITIONTHSATH CBOIO YacTh pabOThI, JOCTUTAs] KAYECTBEHHOT'O pe3yibTaTa M0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS
CBOM JICUCTBHUSI C IPYTUMHU YJICHAMU KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJa B OOMMINN MPOMYKT MO KPUTEPHSIM, CaMOCTOSATEIHHO CPOpPMYyIHpPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

PeryisiTuBHbIC YHHBepPcaIbHbIe y4eOHbIe 1eHCTBUS

Camoopranuszanus:



BBISIBJIATH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOLIUX /7S pelieHus: (PU3NYECKUX 3HaAHUI;
OPUEHTHUPOBATHCA B PA3IUYHBIX MOAXO0JAX MPUHSITHUS PElICHUN (MHAMBUAYAILHOE, IPUHIATHE PELIEHUS B IPYIIIIE,
MPUHATUE PEIICHUH TPYNION);

CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pellieHus (U3MUEecKOW 3ajaud WIM IUIaHa HUCCIIENOBaHUS C Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MIpeijiaraéMble BApUAHTHI PEIICHHIA,
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTp 0J1b, JMOIIMOH aJIbHBIA UHTEJLJIEKT:

JlaBaTh aICKBAaTHYIO OLIEHKY CUTYallMU U MpeJjlarath miaH €€ U3MEHEHHUS;

OOBSACHATh MPUUUHBI JTOCTHXKEHUS (HEIOCTUKEHUSI) PE3yJIbTaTOB JEATEILHOCTH, 1aBaTh OIEHKY NPHOOPETCHHOMY
OTIBITY;

BHOCHUTHh KOPPEKTHUBBI B JCATEIBHOCTh (B TOM YHCJIE B XOJ BBINIOJTHCHUS (DU3UYECKOrO0 HCCISAOBAHUS WIIU
MIPOEKTA) HAa OCHOBE HOBBIX OOCTOSITENIHCTB, U3MEHUBIIUXCS CUTYAllMH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYJAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJI U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO JIPYroro 4ejloBeKa B XOJ€ CIopa WM JUCKYCCHHM Ha HaAy4YHYIO TeMY, IIOHUMaTh MOTHUBHI,
HaMEPEHUS U JIOTUKY IPYToro;

MIPU3HABaTh CBOC MPABO HA OIIMOKY MPH pelIeHUH (PU3NUeCcKuX 3a7a4 Wi B YTBEPKJACHUSX HAa HaAYYHBIEC TEMbI U
TaKo€ e MpaBo JAPYyroro.

IHPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00y4deHus: B 7 Kjaacce MpeIMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcsi yMEHUH:

UCIOJIb30BaTh MOHATUS: (U3NYECKUE U XUMHUYECKHE SIBICHUS, HAOJIOJEHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a,
eIUHULB (DU3MYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BeIIecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MEXaHWYECKOE JBUKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TpaeKTopus,
paBHOZAEHMCTBYIOIIAs cuiia, Aepopmanus (ynpyras, IacTuueckas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIb;



paznuuath siBieHus (Auddy3us, TEMIOBOe JBIKEHHE YaCTUI[ BEIIECTBAa, pPABHOMEPHOE JBUIXKEHUE,
HEPABHOMEPHOE [IBIKEHUE, MHEPLMs, B3aUMOJCHCTBUE TEJ, PAaBHOBECHUE TBEPHABIX TEJ C 3aKPEIJICHHOW OCHIO
BpalllcHUsI, TIepeaada JaBJICHHUS TBEPIABIMHU TElIaMH, XKHIKOCTSIMH M Ta3zaMu, aTMoc(epHOe TaBlieHUE, TIABaHUE
TEeJ, MPEBPAIICHHUS MEXaHUYECKOW SHEPruH) IO OMHMCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIHUX JaHHOE (PU3NIECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBIICHWE M3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPY)KAIOIIEM MHUpPE, B TOM YHUCIE (HU3UYECKUE
SIBIICHUS B TIPUPOJIC: IPUMEPHI JBMIKEHUS C Pa3JIMYHBIMU CKOPOCTSIMHU B KMBOW W HEKWUBOW MPUPOJIE, ACHCTBUE
CHJIBI TPEHHS B MPHUPOJIC W TEXHUKE, BIMSHUE aTMOC(HEpPHOro IaBJICHWS Ha JKUBOW OpPraHu3M, IUIaBaHUE PbIO,
pBIYard B TEJ€ YEIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1ady B y4e€OHYIO, BBIJIEISATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) (PU3UYECKUX SBJICHHM;

OIMMCHIBATh W3YYCHHBIC CBOMCTBA TeNl M (PU3UUCCKHE SBICHUS, UCIIONb3ys (Pr3ndecKkrue BeTMInHBI (Macca, 00beM,
IUIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC Tela, Chila
TpeHUsl, JaBjeHue (TBEPIOTO Tela, *KUIKOCTH, ra3a), BRITAIKUBAIONIAS CHUJIa, MEXaHUYeCcKas padoTa, MOIUTHOCTD,
TJICY0 CHJIBI, MOMEHT CHJIBI, KOA(D(PHUITUEHT IMOJIC3HOTO ACHCTBUS MEXaHM3MOB, KHHETHYCCKAs W MOTCHIIMAIbHAS
DHEPTrHs), IPU ONMHUCAHUH TIPABUIILHO TPAKTOBATH (DU3UUECKUN CMBICI HUCTIOIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U
SAMHUITBI (PU3UYECKUX BEIMYHMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIONUE JAHHYIO (PU3HUECKYIO BEIIMYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH Tpa)UKU U3YUCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYWH;

XapaKTepru30BaTh CBOWCTBA TeN, (PM3UUECKUE SIBJICHHS W TMPOILECCHI, MCIOb3Ys MpaBUJIa CIOXKEHUS CUI (BIOJIb
OJTHOU TIpsiMOH ), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBUIIO PaBHOBECHs pbruara (0JI0Ka), «30710TOe
MIPABWIIO» MEXAHWKHU, 3aKOH COXpPaHEHUS MEXaHWYECKOW SHEPIHH, IPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA ¥ 3aMKChIBATh €r0 MAaTEMaTHIECKOE BBIPAKEHHUE,

OOBSICHATh (DU3MUECKHE SIBICHHWS, TPOIECChI M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUNHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—
2 JIOTMYECKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHUM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarb pacyeTHbie 3aaun B 1-2 JelCTBUA, UCMONB3ysd 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUSA 3aJ]a4yMl 3alKChIBATh KPATKOE YCIOBHUE, MOJICTABISATh (PU3UYECKHE



BEIMYMHBI B ()OPMYJIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIE NAHHBbIC, HEOOXOAUMBIE IJIsI PELICHUS
3aj1a4, OLIEHUBATh PEATMCTUYHOCTD MOJy4YEHHON (PU3MUECKON BEJIUMUNHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXKHO PELIUTh MNpU MOMOLIM (U3MUYECKUX METOJ0B, B OINHUCAHUU
UCCIICZIOBAHUS BBIACIATH MPOBEpSEMOE MPEANONOKeHHe (TUIoTe3y), pasiuuaTb W MHTEPIPETUPOBATH
NOJTyYEHHBIN pPe3yJbTaT, HAXOAUTH OIIMOKH B XOJI€ OTbITA, JAeJIaTh BBIBOABI IO €r0 pe3ysbTaTaM;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUU WM (PU3MUYECKUX CBOMCTB Tel: (POpMYIUPOBATH
IpOBEpsieMbIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOIO0 000pYI0BaHUS, 3aMUChIBATh X0 OMbITA
1 (HOpMYIHPOBATH BBHIBOBL;

BBIMOJIHATD TPsIMbIE HM3MEPEHUS PACCTOSAHMS, BPEMEHM, MacChl Tena, O00beMa, CHIIbI W TEeMIepaTypbl C
UCIIOJIb30BaHUEM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMHCHIBATh MOKa3aHUs MPUOOPOB C yUCTOM 3aJaHHOU
a0COIOTHOM MOTPEUTHOCTH U3MEPEHU;

MPOBOAUTH HMCCIIEOBAHUE 3aBUCHMOCTUA OJHOM (PU3HYECKOW BEJIMYUHBI OT JPYrol ¢ HCHOJb30BAHUEM MPSIMBIX
U3MEpPEHHUH (3aBUCUMOCTH IYTH PaBHOMEPHO ABMXKYIIETOCS Telda OT BPEMEHM JABIMXKEHUS Tela, CHIIbI TPEHMS
CKOJIBJKEHHSI OT Beca TeJla, KayecTBa 00paOOTKHU MOBEPXHOCTEW TEN M HE3aBUCUMOCTH CHJIbI TPEHUS OT ILIOIIAIU
COIIPUKOCHOBEHUSI TEeJl, CHUJIbl YIPYrOCTH OT YAJMHEHMsI MPYKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00bEeMa
NOTPYKCHHOM 4acTu Tejla U OT IJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTU Tella, OT INTyOMHBI, Ha
KOTOPYIO TOrPYKEHO TeNO, YCJIOBHH IJIaBaHUS TeJ, YCJIOBUN paBHOBECHs pblyara M OJOKOB), y4aCTBOBaTb B
IUTAaHWPOBAHUU YU4e€OHOTO UCCIIeI0BaHMs, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIEAYS MPEITIOKECHHOMY
iaHy, (UKCUPOBaTh pE3yibTaTbhl MOJYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUAEC MPEAJIOKEHHBIX
TabIUI U TPaPUKOB, ENIAaTh BBHIBOBI 10 PE3yJIbTaTaM UCCIIEI0BAHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BETUYHH (IIJIOTHOCTH BEIECTBA KUAKOCTH U TBEPIOTO Tela, CHIIa
TPEHUS] CKOJBKEHUS, JaBJICHHE BO31yXa, BBITAJIKMBAIONIAS CHJIA, JCUCTBYIOIIAs HA MOTPYKEHHOE B JKHUJIKOCTb
TENo, KOI(PPUIMEHT MOJNIE3HOr0 MEHCTBUS MPOCTBIX MEXAHW3MOB), CIEAYS MPEUIOKEHHON HHCTPYKIUU: MPH
BBINOJIHEHUN U3MEPEHUI cOOUpaTh SIKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUE HCKOMOW BEJTMUMHBI;
coOMI0AaTh NpaBUia TEXHUKU 0€30I1aCHOCTH Mpu padoTe ¢ 1adopaTOPHBIM 00OPYI0BAHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETp, IUHAMOMETD,
cooOuraronmecs cocypl, 6apoMeTp, pplyar, MOJABUKHBIN 1 HEMOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;



XapakTepHU30BaTh MPUHLMIBI JIEHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHusi (B TOM 4YHcie: MOAIIMIHUKYA, YCTPONCTBO BOAOIPOBOAA, THAPABIMYECKUN Mpecc, MaHOMETD,
BBICOTOMEpP, NOPIIHEBOM HAcoC, apeoMeTp), HCHOJb3ysS 3HAaHUA O CBOWCTBAX (PU3MYECKUX SABJICHHN U
HeoO0XxoauMble (PM3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MH(GOPMALIMIO O TPUMEPAX) MPAKTUYECKOT0 UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUM
B TIOBCEJIHEBHOM >KM3HM IJisi oOecriedeHus: Oe30MacHOCTH MpH OOpallleHuu C NpubopaMu M TEXHUYECKHUMU
yCTPOMCTBaMHU, COXPaHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM HKOJIOTHUYECKOI0 TOBEJICHUS B OKPY KaIOILEH Cpefie;
OCYIIECTBJIATh OTOOpP MCTOYHUKOB HH(popmaruu B VHTepHEeTe B COOTBETCTBHM C 3aJlaHHBIM TMOHUCKOBBIM
3alpoCcoOM, Ha OCHOBE MMEIOIIUXCS 3HAaHUHM U MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHHUKOB BBIIEIATH HH(GOPMAIHIO,
KOTOpasi SIBJIIETCS MPOTUBOPEUYMNBON MIIM MOXKET OBITh HEJJOCTOBEPHOI;

MCIOJIb30BaTh MPHU BHITTOJHEHUH YYEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JINTEPATypy (PU3UUECKOr0 COAEpKaHuUs,
CIpPaBOYHBIE MaTepuanbl, pecypchl ceTu VHTepHeT, BIaAeTh MNPUEMaMH KOHCIIEKTUPOBAaHUSA TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAUU U3 OJTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKUE NMHCbMEHHBIE U YCTHBIE COOOUIEHUS HA OCHOBE 2—3 MCTOYHMKOB MH(OpMALMU
(Gu3NYECKOro CoIep)KaHus, B TOM YHCIE MyOJUYHO JAeNaThb KpaTKue COOOIIEHMsI O pe3ysibTaTax MPOEKTOB HIIN
y4eOHBIX MCCIEIOBAHUM, TIPH 3TOM TPaAaMOTHO HCIOJIb30BaTh M3yYEHHBIN MOHATUMHBIA ammapar Kypca (U3HKH,
COIPOBOKJATh BBICTYIJIEHUE MTPE3CHTALIUEH;

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiesisiTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHUH C
MOCTABJICHHBIMU 3a/ladyaMiy, CJIEIUTh 32 BBINOJIHEHHEM IUIaHa JCHCTBUM, aJ€KBATHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B J€ATEIbHOCTb TpYIIbl, BbICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBUE, YYHUTHIBas MHEHHE
OKPYXKaIOIIHX.

K xoHIy 00y4eHus B 8 kiaacce nmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXaTh CPOPMUPOBAHHOCTH
y 00y4Jaromuxcsi yMEHUH:

WCIIOJIb30BATh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABH)KEHHME aTOMOB M MOJIEKYJI, arperarHblie
COCTOSTHUSI BEIIECTBa, KPUCTALIMYECKHE U amMOp(HBIC Tela, HACHIIICHHBIA M HEHACBIIEHHBIN Mmap, BIAXHOCTb
BO3/1yXa, TEMIIEpaTypa, BHYTPCHHSIA OSHEPrUs, TEIUIOBOM JBUTAaTElb, 3JEMEHTAPHBIN JJIEKTPUUECKUM 3apsl,
AJIEKTPUUECKOE T10JIE, TPOBOIHUKU U JUAJICKTPUKU, TOCTOSIHHBINA JJIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;



pa3nuuarh sBJACHUS (TEIJIOBOE pacIHIMpEHHWE U CKaTue, Tervionepesnayda, TEIIOBOE PaBHOBECHE, CMayUBaHUE,
KaMWUISIPHBIE SIBJICHUS, HCHapeHue, KOHACHCAllMs, IUIABJIIEHHWE, KpUCTauM3aius (OTBEpACBaHUE), KHUIICHUE,
Terionepeaayda (TErIONPOBOJHOCTb, KOHBEKIMS, HW3Iy4EHUE), SJEKTpU3alus TeJl, B3aUMOACHCTBUE 3apsoB,
JEUCTBUS BJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3AaMMOJICHICTBUE MAarHUTOB, ACHCTBUE MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, JJICKTPOMArHUTHAs WHAYKIIMS) MO OMUCAHUIO HUX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTaHHOE (PU3UUECKOE SIBIICHUC;

pacrno3HaBaTh MPOSBIICHUE MU3YYEHHBIX (PU3MUECKHUX SIBICHUU B OKPYXAIOIIEM MHUpPE, B TOM 4ucie (puznyeckue
SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHWE W KAMWUISIPHBIC SIBJIICHUS B MPUPOJE, KPUCTALIBI B MPUPOJE,
uznydenne CoJiHIIA, 3aMep3aHUEe BOJOCMOB, MOpCKHE Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, HWHeEs, CHera,
AIIEKTPUUYECKHE SIBICHUS B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHM3MOB, MArHUTHOE mojie 3eMiH, Jpeild
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIS Ui )KM3HU Ha 3eMJIe, MOJISIPHOE CUSHUE, IPU 3TOM NEPEBOANTH MPAKTUYECKYIO
3a/1auy B yueOHYIO, BBIJICTISATh CYIIECTBEHHBIE CBOMCTBRA (MpU3HAKH) (PU3UUECKUX SBJICHUM;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TeN U (PU3MUYECKUE SBIICHUS, UCIONB3Yysd (PU3NUYECKHUE BEIIMYUHBI (TeMIeparypa,
BHYTPEHHSISI SHEPIusi, KOJIMUYECTBO TEIIOTHI, yJeJbHAs TEIUIOEMKOCTh BEIIECTBA, yJelIbHas TEIJIOTa IJIaBJICHUS,
yllelibHas TEIJIoTa MapooOpa3oBaHus, yAelbHas TEIUIOTa CTOPAHUS TOIINBA, KOA(P(GUIIMEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOM MAaIIUHBI, OTHOCUTEIbHAS BIAXXHOCThb BO3/1yXa, SJEKTPUUYECKUWU 3apsll, CUjla TOKA, IJIEKTPUUYECKOE
HaIpsDKEHHWE, COMPOTUBIICHWE TMPOBOJHUKA, YIEIbHOE CONPOTHBJIEHHUE BEIIeCTBa, padoTa H MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), TIPU OINUCAHUM TPABWILHO TPAKTOBATh (DU3UYECKUU CMBICT HCIOIh3YEMbIX BEIUYUH,
0003HAYEHUS! U €IUHMIBI (U3MUYECKUX BEJIMYHMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIIME AAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIIMUYNHAMH, CTPOUTH TPAPUKN U3YIEeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYNH,
XapaKkTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SBICHUS M IMPOILECCHI, HUCIOJb3Ysl OCHOBHBIE IOJIOKECHUS
MOJIEKYJISIPHO--KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIMUIT CYMEPIIO3UIIMK ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisl ydacTka nenu, 3akoH [[xoyns—JIeHna, 3akoH cOXpaHEHUs
OHEPTUH, MIPH ITOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMAaTHYECKOE BhIPAKECHUE;
OOBACHATH (U3MUECKUE TpollecChl W CBOMCTBAa TeJ, B TOM UHCI€ W B KOHTEKCTE CHUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUUUMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH 00bsICHEHUE U3 1—



2 JOTMYECKUX IIIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEMN;

pematb pacyeTHbhIC 3a7aun B 2—3 JEHCTBUA, HCMONB3Ys 3aKOHBI U (POPMYIbI, CBsA3bIBaIONIUE (HU3HUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, BBISIBISATH HEJOCTATOK JAHHBIX JJIS
pelieHus 3aJa4dd, BbIOMpPATh 3aKOHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHHS, MPOBOAWTH PACUYCThl U
CpaBHHMBATH IMOJIYICHHOE 3HaUCHNUE (PU3NYCCKON BETMUUHBI C M3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIHM (PU3NYECKUX METO/OB, MCIOJIb3Yys OINHUCAHUE
UCCIICZIOBAHUS, BBIICIATH TIPOBEPIEMOE IMPEANOIOKEHHE, OILEHWBATh MPABWIBHOCTh TMOPSAIKA TMPOBEACHUS
WCCIIEIOBAHUS, JIeJIaTh BHIBOIHI,

MIPOBOAUTH OMBITHI IO HAOIOICHUIO (PM3UYECKUX SBICHUHN WM (PU3NIECKUX CBOMCTB TN (KAaMUJUIIPHBIC SBICHUS,
3aBUCHMOCTD JIaBJICHHSI BO3/IyXa OT €ro 00heMa, TeMIIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHMS M HATPEBAHUS TTPU
U3ITYdCHUH OT IBETa M3JTydaromieH (TIOTJIONIAIOIICH) TOBEPXHOCTH, CKOPOCTh MCHApEeHUs BOABI OT TEMITEpaTyphl
KUJKOCTH M TUIOMIA[IA €¢ TOBEPXHOCTH, DJIEKTPU3ALMS Tel M B3aUMOJICHCTBUE JJIEKTPUUECKUX 3apsJioB,
B3aMMOJICHCTBUE TIOCTOSSHHBIX MAarHWUTOB, BU3yaJU3allisl MAarHUTHBIX TOJIEH TOCTOSHHBIX MAarHWTOB, JCHCTBUS
MarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA JIEKTPOIBUTATENSI TOCTOSSHHOTO
TOKa): (OPMYIIUPOBATH MPOBEPSIEMbIC TTPEIOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEMIOKEHHOT0 000pYy10BaHN A,
OITMCHIBATH X0/ OIBITA U (POPMYIUPOBATH BHIBOIBL;

BBITIONTHATH TPSIMBbIE U3MEPEHUSI TEMIEPaTyphbl, OTHOCUTEILHON BIIAXKHOCTH BO3/lyXa, CHJIBI TOKA, HAIPSIKEHUS C
UCTIOJIb30BAaHNEM aHAIOTOBBIX MPUOOPOB M JATUYMKOB (PM3UUECKUX BEIMYMH, CPABHUBATH PE3yJbTaThl H3MEPEHUH
C YU4€TOM 33JaHHOMN a0COMIOTHOM MOTPEIIHOCTH;

MIPOBOANTH HMCCIICOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT JIPYrod C WCIOJIB30BAHUEM TMPSIMBIX
U3MEpPeHH (3aBHCHMOCTHh COIPOTHBJICHHSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMAAW IONEPEYHOr0 CEUCHHS |
yIIETLHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MAYIIETO Yepe3 MPOBOAHUK, OT HAMPSHKEHUS HA
MIPOBOJHUKE, UCCIIEIOBAHUE IOCIIEIOBATEIHLHOTO W TMapaJUIeIbHOIO COEAMHEHUN MPOBOJHHUKOB): TIAHUPOBATH
WCCIIeIOBaHNEe, COOMPATh YCTAaHOBKY M BBHITIOJHATH WU3MEPEHUS, CIeAys MPEIIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl TIOJYYCHHOHW 3aBHCHMOCTH B BHJE TaOMUIl W TpaduKOB, Je7aTh BBIBOJLI IO pe3yJabTaTaM
WCCJIe/IOBAHNUS,



IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BENUYUH (yAeNbHas TEIUIOCMKOCTb BEILECTBA, CONPOTUBICHUE
IPOBOJHMKA, paboTa W  MOIIHOCTb JJIEKTPUYECKOIO  TOKA): IUIAHUPOBaTb  M3MEPEHMs, COOUpaTh
IKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEAYS MPEIIOKEHHON WHCTPYKIINUU, U BBIYUCIIATH 3HAYCHHUE BEJMUNHBI,
cOOIIOaTh MpaBHJIa TEXHUKW 0€30MaCHOCTH MPHU paboTe ¢ 1a00paTOpPHBIM 000PYI0OBAaHUEM;

XapaKTepHU30BaTh MPUHLMIIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha HX
onvcaHusi (B TOM YHCIE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, TMapoBas TypOWHA, amIepMeTp, BOJIBTMETD,
CUCTUMK DJIEKTPUUECKOM HHEPruM, >SIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTelIbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), STEKTPUUECKUE MTPEAOXPAHUTEIH, HIEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSTHHOTO TOKA), UCIOJIb3Ys
3HaHUS O CBOMCTBAaX (PM3UYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMCTBA U M3MEpPUTEIbHBIE MPUOOPHI MO CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETpP, JABUTATEIh BHYTPEHHErO CropaHwus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUYECKUX IIETed C MOCIEAOBATENbHBIM U MapauieIbHbIM
COEMHEHHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAUEHUSI JIEMEHTOB JIEKTPUUECKUX LETel;

MPUBOAUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O PUMEPAX) MPAKTUUECKOTO MCTIONb30BaHUS (PU3NIECKUX 3HAHUM
B TIOBCEIHEBHOM >KM3HHM HJisi oOecredeHus: Oe30MacHOCTH TP OOpallleHuu C MNpubopaMud U TEXHUYECKHUMU
yCTPOMCTBaMHU, COXPaHEHUS 3JI0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTMUYECKOI0 TOBEJICHUS B OKPY KAIOILEH Cpefie;
OCYIIECTBIISTh TOUCK MHpopMaIuu (pusmdeckoro coaepxanus B MHTepHETe, HA OCHOBE MMEIOIINXCS 3HAHUMA |
NyTEM CPaBHEHHUS JOMOJHUTENbHBIX UCTOYHHKOB BBIACIATH MH(GOPMAIUIO, KOTOPas SBISETCS MPOTUBOPEUHUBOMN
WM MOKET OBITh HEJJOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBHIMOIHEHUHN Y4E€OHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy PU3UUECKOr0 COAEPKaHNUS,
CIpaBOYHBIE MaTepuajbl, pecypchl ceTu HWHTepHeT, BIajAeTh MPHUEMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusi UHPOPMAIIUU U3 OJJHOM 3HAKOBOI CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHMs, 00001mas nH(GOPMAIUIO U3 HECKOJIbKHX
UCTOYHUKOB (PU3NYECKOTO COACPkAHUS, B TOM YHUCJIE IMYOJUYHO MPEACTaBIATh PE3yJbTaTbl IMPOEKTHOM WM
UCCIIEZIOBATENbCKOM EATEIbHOCTH, P 3TOM IPaMOTHO MCIOJIB30BaTh U3YUYEHHBIM MOHATUITHBINA anmapar Kypca
(bU3HKHU, COMPOBOKIATH BBICTYIJIEHUE MTPE3EHTALIUEH;



IIpX BBIIIOJIHCHHUHU yT-Ie6HI)IX IIPOCKTOB H I/ICCHGI[OBaHI/Iﬁ (1)I/IBI/ILI€CKI/IX IIponcCCOB pPaCIpPCaACIIATh 00s13aHHOCTH B
rpynaimc B COOTBCTCTBHM C IIOCTABJICHHBIMH 3adddaMM, CJIACOAUTL 3a BBIIIOJIHCHHCM ILJIdHA I[GﬁCTBPIﬁ )51
KOPPEKTUPOBATL €TI0, aACKBATHO OLCHHUBATDH COOCTBEHHBIN BKJIaJl B JCATCIBLHOCTb TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTHBHOC BSaHMO,I[eﬁCTBHe, IMPOABJIAA TOTOBHOCTH Pa3spCiiaTh KOH(i)J'H/IKTLI.

K koHnity 00yueHus: B 9 kijiacce npeiMeTHbIEC PE3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00yJarommxcsi yMeHHi:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETAa, MaTepuaibHas TOUKA, TPAEKTOPHUS, OTHOCUTEILHOCTh MEXAHUYECKOT O
JBWOKeHUA, nedopManus (ynpyras, IacTU4YecKas), TPeHHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3ku, ILEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TeENo, IEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHUYEeCKUEe KOJIeOaHUsT M BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPa3BYyK, AJIEKTPOMATHUTHBIC BOJIHBI, IIKaja
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb, CIIEKTPhI MCITYCKAHUSI U TOTJIOUIEHUS, alb(da-,
OeTa- 1 raMMa-u3IIy4eHHs], U30TOIbI, SIJEpHAs SHEPreTHKA,;

pa3nuyuarh sBJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE [BI)KEHHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE TMAJIEHUE TeJl, PABHOMEPHOE JABUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBWKEHHUE, KOJeOaTeIbHOE JBIKEHUE (3aTyXarolle W BBIHY)KJICHHbIE KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JIBWJKCHHUE, OTPAKEHUE 3BYKA, IIPAMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3fio’KeHHUE OEJ0ro CBETa B CIEKTP M CIOKEHHE CHEKTPAIbHBIX LIBETOB,
JIMCTIEpCUS CBETA, €CTECTBEHHAs PaJMOaKTHUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTpa H3Iy4EHHs) MO
OIMHMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpY)KaolleM MHUpe (B TOM 4YHCcie (PU3NUEecKHe
SBJICHUS B IPUPOJE: MPUIIMBBI U OTJIMBBI, IBUAKEHUE TUIAaHET COJTHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX
OpPraHU3MOB, BOCIIPUSTHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMU, 3X0, LIBETA TEI,
ONTUYECKUE SBICHUS B MPHUPOJAE, OMONOTUYECKOE NEHCTBHE BHIMMOTO, YIbTPa(pHUOIETOBOrO U PEHTICHOBCKOIO
U3ITY4YCHUM, €CTECTBCHHBIM DPaJMOAKTUBHBIA (DOH, KOCMUYECKHUE JIy4d, PATUOAKTUBHOE U3IIYHYCHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAIMOAKTUBHBIX U3IIyYEHUI HA OpPraHu3M YeJIOBEKa), IPU ITOM NEPEBOAUTH MPAKTUYECKYIO
3a7a4y B yUeOHYIO, BBIICTISATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) DU3MUECKUX SBIICHUN;



OIMCHIBATh M3yYEHHbIE CBOMCTBA TEJNI U (PU3NYECKUE SIBJICHMS, UCIONb3yd (PU3NUYECKHE BEIMUYUHBI (CPEIHAS U
MTHOBEHHAs! CKOPOCTb TeJIa IIPYU HEPAaBHOMEPHOM JIBUJKEHHH, YCKOPEHHE, IIEPEMEILEHUE, ITYTh, YIJIOBAas CKOPOCTb,
CWJIa TPEHHUA, CWJa YIPYrOCTH, CHJIA TSXKECTHU, YCKOPEHHE CBOOOJHOTO MaJIeHUs, BEC Tela, UMIYJIbC Tena,
UMITYyJbC CHUJIbI, MEXaHH4Yeckas padoTa W MOIIHOCTb, IOTEHIMAJNbHAs DSHEPrus Teja, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, TOTEHLUUAIbHAS DSHEPIrusi CKaToW MPYKUHBbI, KUHETHYECKas »SHEpPrus, IMoJHas
MEXaHWYEeCKasi SHEPrusl, MEPUOJ U YacToTa KojaeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh
CBETa, IIOKa3aTellb MpPEJIOMIICHUSI Cpefbl), MPU OMNUCAHUU MPABUIBHO TPAKTOBaTh (PUINYECKUN CMBICT
UCIOJb3YEMBIX BEJIUYMH, 0003HAUEHUS] U €IUHMIBI (PU3NUYECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTMMU BEJIWYUHAMH, CTPOUTh TIpaUKu HM3YyYEHHBIX 3aBHCHUMOCTEH
(u3NYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIIONB3Ys 3aKOH COXPAHEHUS YHEPTUHU, 3aKOH
BCEMUPHOr'O TATOTEHMS, MPUHUMUIT CYNEPIO3UIIMKI CUJI, TPUHIIMI OTHOCUTEIbHOCTH [ anmunes:, 3akoHsl HblOoTOHA,
3aKOH COXPAaHEHWUsS MMIYJbCa, 3aKOHBI OTPAKECHUS M IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3aps0BOIO H
MacCOBOr'0 YHCEN IPU SJIEPHBIX PEAKLHUAX, IPU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €TI0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBICHATH (U3MUECKHE TpPOLEeCcChl M CBOMCTBA Tell, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIATh TPUUUHHO--CIICCTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 2—
3 JOrMyYecKux LIaroB C OMOpPO Ha 2—3 M3y4YEHHBIX CBOMCTBA (DM3MUECKUX SABJICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEW;

pemaTh pacueTHbIC 3aJauM (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCMONb3yd 3aKOHBI U (POPMYIIBL,
CBsI3bIBAIONINE (DPM3UYECKHE BEJIMYMHBL: HAa OCHOBE aHalIMW3a YCIOBHS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHUE,
BBISIBJIATh HEOCTAIOIINE WU U30BITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl PELLIECHUS,
MIPOBOJIUTH PACUCTHI U OLIEHUBATh PEATUCTUYHOCTD MOYYEHHOTO 3HAUCHUs (PU3NUECKON BEJTMUUHBI;

pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIM (PU3HUYECKUX METOAOB, UCHOIb3ys OMHCAHUE
WCCIIEIOBAaHNs, BBIICIAATH NPOBEPSAEMOE MPEANON0KEHUE, OLEHUBATh NPABWIBHOCTh MOPSAKA NPOBEACHUS
UCCIIeIOBaHNUs, JIeJaTh BBIBOJbI, HHTEPIPETUPOBAThH PE3YJILTATHI HAOIIOACHHI U ONIBITOB;



MPOBOJAUTH OMBITHI MO HAOMIOEHUIO (DU3MYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TeN (M3y4eHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHHS HHEPTUHU, 3aBUCUMOCTH Tepuoa KoJeOaHWil MPYKUHHOTO MAasSTHHKA OT
MacChl Tpy3a M KECTKOCTU MPYKHHBI M HE3aBUCHUMOCTH OT aMIUTUTYABl MalbIX KoJeOaHWH, MpSIMOIMHEHHOE
pacrpocTpaHeHHE CBETa, pa3jioKeHHe OEeJoro CBEeTa B CIEKTP, M3YYEHHE CBOMCTB M300paXeHHUS B IUIOCKOM
3epKaje W CBOWCTB HM300paKEHUs TpeaMeTa B COOMparomied JHMH3e, HaONIOIeHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3YUYEHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Ha0Opa 000PYyI0BaHNUS, OMUCHIBATh
XOJI OIbITa M €T0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOJIHI;

MPOBOAUTH MPHU HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHHH, OINpeAessis CpeAHee 3HAueHHe H3MepseMoi
BeMurHBl  ((POKYCHOE paccTosHUE coOuparomeld JUH3bI), OOOCHOBBIBATH BBIOOp CIOcOo0a H3MEPEHUS
(M3MepuTenbLHOrO Mprudopa);

MPOBOJIUTh HCCIICOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCHOJIb30BAHHEM MPSMBIX H3MEPEHHI
(3aBUCUMOCTB IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOW CKOPOCTH, IEpHOA KoneOaHu i
MaTeMaTU4YeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPAKEHUS CBETa OT yIyla MajeHUs W yria
OpesioMJICHUST OT yria TMaJeHus): IUTAaHUPOBaTh WCCIENOBAaHUE, CAMOCTOSATENbHO COOMpaTh YCTaHOBKY,
(bUKCHpPOBaTh PE3YNbTATHI MOJIYIECHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJE TaONIUIl U rpaduKoB, IeNaTh
BBIBOJIBI I10 PE3YJIbTaTaM MCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIWYUH (CpemHsisi CKOPOCTh W YCKOpPEHHE Tela IMpH
PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJHOTO MAaJCHHS, KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEHUs
CKOJIb)KEHUSI, MeXaHW4yeckasg paboTa W MOIIHOCTh, YacTOTa M TMepuoj KojJeOaHUN MaTeMaTHYECKOro H
NPYKUHHOTO MASTHUKOB, ONTHYECKas CHJIa coOuparouiedl JIMH3blL, PaAUOaKTUBHBIM (OH): IUJIAHUPOBATH
U3MEpEeHUsI, COOMpaTh HKCINEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJMHATH HU3MEPEHMsS, CIEAYS MPEIIOKEHHON
WHCTPYKIIMH, BBIYUCIATh 3HAYCHHUE BEITUYMHBI U aHAIM3UPOBATH MOJYYEHHBIC PE3yJIbTaThl C YUETOM 3aJaHHOMN
IIOTPELIHOCTH U3MEPEHUMN;

co0JII0/1aTh MpaBUjIa TEXHUKU O€30M1aCHOCTU IIPpU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKU M3YUYEHHBIX (DM3MUYECKUX MOJENel: MaTepuaibHas TOYKa, abCOMOTHO TBEPIOE
TEJI0, TOYEYHBIN UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IJIaHETapHas MOJIeTh aTOMa, HYKJIOHHAsI MOZENIb aTOMHOTO

AApa,



XapakTepHU30BaTh MPUHLMIBI JIEHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM 4MCIE: CHUIOMETP, JAaTUYUKHU TOJOXKEHMsI, pACCTOSHUS U YCKOPEHHUs, pakeTa, 3XOJIOT, OUKH,
NepucKon, QoToamnmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3MMETp, Kamepa BuibcoHa), HCMIONB3yS
3HAaHMSI O CBOMCTBAX (PU3UUYECKUX SIBICHUN U HEOOXOAUMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOJIH30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH M3YyYE€HHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MPHOOPOB
U TEXHOJIOTUYECKUX MPOIIECCOB MPH PEIICHUN YUeOHO--TIPAaKTHYECKHUX 337a4, ONTHYECKUE CXEMBI JIJIsl TIOCTPOCHUS
N300paKEHUH B ITIOCKOM 3€pKajie M COOMPAOIIEH JIMH3E;

PUBOANTH MPUMEpPHI (HAXOIUTh WH(POPMAIIHIO O IPUMEpPaxX) MPAKTUIECKOTO UCIIOIL30BaHUs (PU3NIECKIX 3HAHUN
B TIOBCEAHEBHOW KH3HU IJs obOecriedeHHs O€30MacHOCTH MpHU OOpalleHUd ¢ MNpUOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBaMU, COXPaHEHUS 3JIOPOBBS M COOJIIOICHUSI HOPM 3KOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIIEH cpefie;
OCYIIECTBIISITh TMOWCK HWHpOpManuu (HU3HUECKOro cojepxkaHusi B VHTepHeTe, CaMOCTOSATEIhHO (OPMYIHPYsI
MOMUCKOBBIM 3ampoc, HAXOAWTHb IYTH OMNpPENETICHHS JOCTOBEPHOCTH TMOMYYEHHOW HHQPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONOJTHUTENbHBIX UCTOYHUKOB,;

UCTIOJIH30BaTh MPH BBIMOJIHEHUN YU€OHBIX 3a/IaHUN HAYYHO--TIONYJISIPHYIO TUTEPaTypy (PU3HUECKOro conepkaHus,
CIpaBOYHbIE Marepuasbl, pecypcbl ceTu UWHTepHeT, BlIajgeTh MNpUEMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(GOPMAUU U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(MOPMAIIUHN U3 HECKOIBKUX HCTOUHUKOB
¢usnyeckoro coxepKaHus, MyOJMYHO MPEACTABIATh PE3YyJbTaThl MPOEKTHOW WM HCCIEN0BATENbCKON
NESTENLHOCTHA, TPU 3TOM TPAMOTHO HCIOJB30BaTh HM3YyYEHHBIM MOHATHHHBINA ammapar HW3y4aeMoro pasiena
(GU3MKH 1 COMPOBOXK/IATh BBICTYIUICHHE MIPE3CHTALNEH C YIETOM OCOOCHHOCTEH ayIuTOPUU CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

KosnyecrBo yacos JIEKTPOHHBIE

HauMeHOBaHUe pa3iejioB U TeM

Kontpoabnbie | Ilpakruueckue | (uupposbie)
NpOrpaMMsl Bcero p p ¢p

padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypcbl




Pa3zjen 1. ®u3uka u €€ poJib B NO3HAHNH OKPY:KAIOIIEr0 MUpa
bubmuoreka [JOK
1.1 0} - 2
HISHA © Hayxa O npHpoAs https://m.eds00.ru/7f416194
bu6mnoreka [JOK
1.2 O} 2
VISHHCCIHE BEMITHITH https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO ITO3HAHUS 2 bubmorexa [TOK
' I A https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznen 2. [lepBoHavyajibHbIe CBEJIEHUsI 0 CTPOEHUH BellleCTBA
bubmioreka [JOK
2.1 C 1
TPOCITHE BetliecTRa https://m.edso0.ru/7f416194
59 JIBr>KeHUE ¥ B3aUMOJICHCTBUE YaCTHI] 5 bubmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edso0.ru/7f416194
Hroro no pazneny )
Pa3znen 3. /IBu:KeHHE ¥ B3aNMOAeHCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHHICCIOT ABIDICHHC https://m.edsoo.ru/7f416194
bu6munoreka [JOK
3.2 Hrepuis, Macea, 110THOCTE 4 https://m.edsoo.ru/7f416194
bubmuoteka [JOK
3.3 Cuna. B 14
A BHABL CIT https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, KUAKOCTEH U ra30B



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

41 Hasnenue. [lepenaua qaBieHus: TBEPAbIMU 3 bub6nunoreka [JOK
' TeJaMH, KUJIKOCTSIMH U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2
flapnetine xuakoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMoChepHOe AaBacHHe 0 https://m.edsoo.ru/7f416194
JlelicTBuE )XKUAKOCTU U ra3a Ha MOrpy>KECHHOE bubmuotexa [JOK
4.4 7 3
B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen S. PaGora u MOIIHOCTB. JHEPrus
bu6munoreka [JOK
>l Paota 1 MommHoCTS 3 L https://m.eds00.ru/7f416194
bubmoreka [JOK
5.2 I1 5 1
POCTRIC MEXAHHSMbL https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
exauprecia SHepri https://m.edso00.ru/7f416194
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

« 8KJIACC

KoanuecTBo yacoB JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypcbl
Pa3znen 1. TermioBble siBIeHUS
bu6mmoreka [JOK
11 C 7 7
TPOSHHS M CBOHUIBA BOlleCTBd https://m.edsoo.ru/7f4181ce
bubmiorexa [JOK
1.2 T 21 1 5
CILIOBRIC [IPOLIECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue U MAarHUTHBIE SIBJIEHHS
51 DJIEKTPUYECKUE 3apsAbl. 3apsHDKEHHBIE Tea 7 1 bubmotexa [JOK
' U X B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubnmunoreka [JOK
OCTOTHERIH SHCKTPHTCCKIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SBJICHUS 6 1 15 bubmorexa IIOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
HCRIPOMAT HITHANL HHAYKRIHL https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5



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

« 9KJIACC

KoanuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHoBanue
(uudposbie)
n/ | pasgenoBuTeM | Beer | Komrpoann | IIpakruueck
oOpa3zoBare/ibHbIE
n NporpamMMsbl 0 ble padoThbI ue padoThl
pecypcbl
Pazgen 1. Mexannueckue siBJeHHSA
Mexanndueckoe
U bu6moreka [JOK
1.1 a 7 1 https://m.edsoo.ru/7f41ada
CII0CcOOBI €ro 5
OIMMCAHUSA =
Bzaumonelicteu bubmorexa LIOK
1.2 12 1 3 https://m.edsoo.ru/7f41ada
€ Tel
6
34KOHEL bu6mmoreka [JOK
1.3 8 32 https://m.edsoo.ru/7f41a4a
COXpaHEHHS 6
Hroro no pazneny 27
Paszgen 2. Mexannueckune K0J1e0aHUSA M BOJIHBI
MexaHn4deckue bubmorexa LIOK
2.1 5 2 https://m.edsoo.ru/7f41ada
KoebaHust 5
bubmioreka [JOK
Mexannueckue
2.2 6 1 1 https://m.edsoo.ru/7f41ada
BOJIHBIL. 3BYK 5
Hroro no pazneny 11

Paznen 3. 3HeKTp0MaI‘HI/ITHOE moJie 1 JJIEKTPOMATHUTHBIEC BOJTHBI

ONEeKTPOMarHuT
bu6moreka [JOK
HOE I10JIE€ U
3.1 4 1 https://m.edsoo.ru/7f41ada
AIIEKTPOMArHUTH 5
BIE€ BOJIHEI -
Hroro no pazneny 4
Pa3nea 4. CBeToBbI€ AIBJICHUS
3aKOHEI bubauoreka
4.1 pacpocTpaHeH 5 2 ITOhttps://m.edsoo.ru/7f41
s CBETa a4ab
JIuH3EI U Bbu6moreka [JOK
4.2 OIITUYECKHE 4 1 https://m.edsoo.ru/7f41ada
puGOpLI 6
bubmuoreka [IOK
Pasnoxenue
4.3 3 2 https://m.edsoo.ru/7f41ada
0eJIoro cBeTa B 6



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

CIIEKTP

Hroro no pazgeny

12

Pas3nen 5. KpanroBbie iBJIeHUSA

Ucnyckanue u bubmmorexa [IOK
5.1 MOTJIONICHUE 3 1 https://m.edsoo.ru/7f41ada
CBETa aTOMOM 6
Crpoerie bubmioreka [JOK
52 | P 3 . https://m.edsoo.ru/7f41a4a
aTOMHOTO s7Ipa 5
TepHbLE bubmuoreka [IOK
53 | 74P 57 1 https://m.edsoo.ru/7f41ada
peakiuu 5
Hroro no pazneny 11
Pa3znen 6. [loBTOpUTEIbHO-0000 AN MOYIb
IToBTOpEHUE N
00001IeHHE bubmoteka [JOK
6.1 COZIepXKaAHUS 3 - https://m.edsoo.ru/7f41ada
Kypca (pU3UKH 32 6
7-9 xnacc
Hroro no pazneny 3
OBIIEE
KOJIMYECTBO 68 17
YACOB I10

[TPOIT'PAMME



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