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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3nke Ha YypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE TOJIOXKEHHH W TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa30BaTEIbHOW NPOrpaMMbl, MPEJCTaBICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoMm (penepanbHOI paboyeil mporpaMmbl BOCIUTAHUS U
Konnenuuu npenojaBaHust yaeoHoro npeamera « Ouzukay.

Conepxanue mporpaMMmbl Mo (U3MKE HaMpapieHO Ha GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPraHM3aIi0 HM3yUYeHUs
¢u3MKN Ha NEATEeILHOCTHOM OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TtpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM Pe3yJibTaTaM 00yUEHHUs, a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX Y4E€OHBIX IMPEAMETOB HA YPOBHE
OCHOBHOT'0 00IIIer0 0Opa30BaHMUs.

[TporpamMma no pu3mke ycTaHaBIUBAET paciipeeseHre yueOHOro Marepuana
1o rogam o0ydeHus (1o Kiaccam), mpejiaraeT NpUMEpHY0 TOCIIeI0OBATEIFHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOTO COJIEpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEW 00YyUaIOIIUXCSl.

[IporpamMmma mo Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKOU
MOMOIIIN YYUTEIIO B CO3AaHUH paboydeil MporpaMMbl 0 y4eOHOMY TIPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHMI,
M3y4yaeMbIX XUMHUEH, OUOJI0OTHEH, aCTpOHOMHKEH U (hU3UUYeCKOM reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTHHY MHpa, MPEAOCTABIsET HauOojee sCHbIC
00pasIpl MPUMEHEHHUsSI HAyYHOTO METOJa MO3HAHUs, TO €CTh CIIoco0a MOTyUYeHUs
JIOCTOBEPHBIX 3HAHUHN O MHpE.

OnHa U3 THaBHBIX 3a7a4 (U3NYECKOTO OOpa30BaHUSA B CTPYKType OOIIEro
oOpa30oBaHMsI COCTOWT B (DOPMHUPOBAHUH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcs.

Wzydyenne ¢u3ukn Ha 0a30BOM ypOBHE TMPENIoJiaracT OBJAJCHHE
CIIEAYIOIIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTDH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e UHTEPIPETUPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA JIJISl TOJTyYeHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
ompenenensl B Kouuenmuu npenomaBanusi ydeOHoro mpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepauuu, peagu3yroIUX
OCHOBHBIE  00111€00pa30BaTEbHBIE MPOrPAMMBbl, YTBEPKIAEHHOW pelICHUEM



Komnernn Munucrepcersa npocseienust Poccuiickoit @enepaiuu (IpoTokos1 oT 3
nexadpst 2019 r. Ne [TK48H).
Hean usyyeHus pusuku:

NpUOOpETEHUE HWHTEpeca U CTPEMJICHUS OOydYaloluXcsi K HaydYHOMY
M3YYECHUIO TPUPOJIBI, PA3BUTHUE WX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPECTABICHUN 0 HAYYHOM METO/Ie TTO3HaHUs U (popMUpOBaHUE
MCCIIEI0BATEILCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHusi OCHOB
CTpO€HUs MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHEpOBaHNUE TIPEACTABICHUN O pONM (PU3UKHU IJIsT Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUU;

pa3BUTHE  MpEJCTaBIEHUH O  BO3MOXHBIX  chepax  Oyayuiei
npoeCCUOHAIBHOM IeSITENFHOCTH, CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K
JTanbHENIIeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUHU.

JlocTrkeHHME 3THX IIeJIeld TporpaMMbl 10 (DH3MKE HAa yYpOBHE OCHOBHOTO
o01iero 0opazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CISAYIONMNX 3a1aY:

npuoOpeTeHnue 3HAHUH O JIUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIGKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NpUOOPETEHUE YMEHHI OMHUCHIBATH M OOBACHATH (DU3UYECKUE SIBIICHUS C
UCTIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUH;

OCBOGHME METOJIOB pEIIEHUs MPOCTEHIIMX pacuy€THhIX 3a7ady ¢
UCTIOJTb30BaHUEM duzngecKux MO/IETICH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SBJICHUS U BBIIIOJHATH OMBITHI,
JabopatopHble  pabOTBl U AKCIEPUMEHTAJBHBIE HUCCIECJOBaHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

ocBoeHUe MpuEMOB paboThl ¢ MHPOpMaIe (HU3NIECKOTO COJEpKaHus,
BKJItOUYasi HHGOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKH, aHATH3 U
KPUTHUECKOE OIIEHWBAaHNE WH(OPMALINY;

3HaKOMCTBO €O c(hepamu MpoPecCUOHATBHON AECSITENbHOCTH, CBA3aHHBIMU

C (U3MKOM, M COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIid ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO

oOpa3oBanus oTBOAUTCS 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B HEJEN0), B 8
kJiacce — 68 dacoB (2 yaca B Hefento), B 9 kitacce — 102 vaca (3 yaca B HeJenio).

[Ipennaraemslil B mporpamMme no (pusuke nepeyeHs J1adopaTopHbIX padoT u
OIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTENb I€TaeT BHIOOP MPOBEACHHUS



7a00paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIuxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHuM, MpejjiaraéMblXx B paMKax
OCHOBHOI'0 TOCYJIApPCTBEHHOTO YK3aMeHa M0 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEro MUpa.

@usnka — Hayka O mnpupoje. SBneHus npuponabl. OU3HYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNWUMUHBL. M3MepeHne Quanyeckux BelUYuH. PU3nyecKue
npudopsl. [TorpemHocts u3Mepennit. MexayHapoaHas cuctemMa eIMHuULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd U3Yy4alOT MPUPOLIY.
EcTecTBeHHOHAy4HbI METOJ TMO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIJBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MIPOBEPKE TUIOTE3, OOBSICHEHUE
Habo1aeMoro siineHus. Onucanue GU3NYeCcKuX SBJICHUHN C IOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. Dusnyeckue NpudOPHI U Mpoleypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmnpeneneHue LEHbI JEIEHNS HIKaIbl U3MEPUTEIBHOTO prudopa.
2. HN3mepenue paccrossHuil.
3. H3mepenue oO0bEMa )KUAKOCTH U TBEPJIOTO TEIA.
4. OmnpeneneHue pa3sMepoB MaIbIX TeJl.
5. M3mepenue temmeparypbl HNpU MNOMOIIM KMIKOCTHOTO TEPMOMETpA U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBenaeHue ucciaenoBaHKs IO INPOBEPKE TUIOTE3BI: AAIBHOCTH IOJIETA
[IapuKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIEe BHICOTA
IIyCKa.

Pasznen 2. [lepBoHavya/ibHbIC CBeJeHUS O CTPOCHHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepsl. OmnbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHune wuactui BemecTBa. CBs3b CKOPOCTH JBM)KEHHMSI YaCTHI[ C
TeMIiepaTypoii. bpoyHoBckoe mBmwxkenue, muddys3us. BzammomelicTBue YacTHIl
BEILIECTBA: IIPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME Ta30OB, KUAKOCTEHM M TBEPIBIX
(KpucTayIMYecKux) Tesl. B3auMocBs3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHOMOJEKYJISPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue OpoyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddysumn.
3. HaGmonenue  siBieHUW,  OOBSCHSIONMIMXCS  NPUTSHDKCHHEM WK
OTTAJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopusie padbomsl u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PsAOB (C  HCIOIB30BAHUEM

dboTorpaduii).
2. OnpITHI MO HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
3. OmnbIThI 1O OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJIIPHOTO IPUTSHKEHUS.
Pa3nen 3. /IBu:keHUe U B3aUMOIeMCTBHE TeJl.
Mexanudeckoe ABWkKeHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeaHsii CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacué€r mytu u
BPEMEHU JABUKCHHUS.
SBnenue uHepumu. 3aKOH MHepuUMH. B3aumojelcTBUe Ten Kak MNpUYMHA
U3MEHEHUs CKOPOCTH JBM)KEHHMs Tel. Macca kak Mepa HHEPTHOCTH Tela.
[InotHocTe BemecTBa. CBS3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHMIIE
00BbEMa BelecTBa.
Cuna xak XapakTepUCTHKa B3auMmojaeucTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHue cuiibl ¢ MOMOINBIO JTUHAMOMETpA. SIBJIiEHHME TATOTEHUS U CuUila
TsbkecTy. Cuna TSOKECTH Ha Ipyrux iaHetax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHoxeilicTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHHS U TpEHUE NOKOs. TpeHne B pUpoIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXaHn4ecKoro IBUKEHUS Tela.
2. M3mepenue ckopocTy MPSIMOJIMHEHMHOTO JIBUKEHHUS.
3. HaGmronenue siBJIeHUSI HHEPIUH.
4. HabmroneHue u3aMeHeHUs: CKOPOCTH MPHU B3aUMOICHCTBUH TE.
5. CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.
6. Crno)xeHue CuJji, HallPaBJICHHBIX MO OJIHOW MPSAMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOIO JIBMKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUYECKOr0 aBTOMOOUJIS U TaK Jajee).

2. OmpeneneHue cperHed CKOPOCTH CKOJBbKEHHS OpycKa WM IIapHKa I10
HAKJIOHHOM INIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPAOTO TENa.

4. OmnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (Iedopmanun)
MPY>KUHBI OT IPUJIOKEHHOMN CHIIBI.

5. OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasznen 4. /laBiieHue TBEPABIX TeJI, ;KUAKOCTEH U ra3oB.



Jasnenue. CriocoObl YMEHBIIICHHS W YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPIABIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH llackans. ITneBmaTmueckue
MalIMHbl. 3aBUCUMOCTh JABJICHHS KUJKOCTU OT INIyOMHBI. ['mapoctatuueckuit
napagokc. CooOuiaromuecs: cocyapl. [ uapaBIndeckre MeXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe aamieHue. [IpuyuHBI CyIIeCTBOBaHUS
Bo3aymHOM oOonouku 3emnu. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSIL.
[TpuGopsl 1151 U3MEpPEeHUs: aTMOC(HEPHOTO JABJICHHUS.

JlencTBrE )KUIKOCTH U ra3a Ha IIOTPYKEHHOE B HUX TENO0. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD JAAaBJICHUS ra3a OT TEMIIEPaTypBbl.

[lepenaya qaBieHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

['mppaBnuueckunii mpecc.

[IposiBnenune neicTBusi aTMOCHEPHOTO TaBIICHMUS.

3aBUCUMOCTH BBITAIKUBAIONIEH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Tena

o vk w N R

U TJIOTHOCTH KHIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcloBuE IJIaBaHUs TEJ: MJIaBAHUE WM MOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOIICHHUS IIOTHOCTEH TeNa U KUJIKOCTH.
Jlabopamopusie pabomsl u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPyKEHHOMU B
JKHIKOCTh YaCTH TeJa.
2. OnpeneneHue BBITAJIKUBAIONICH CWIbL, JEHCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTHU BHITAJIKUBAIOILIECH CUIIbI, ICHCTBYIOIICH HA TEJIO
B JKHJIKOCTH, OT MacCCHI Tela.
4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B dKUJIKOCTH, OT 00bEMA MOTPYKEHHOU B )KUIKOCTh
YacTH TeJIa U OT INIOTHOCTH >KUJIKOCTH.
5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYHMpPOBAHUE JIOJKM U
OIIpeIEIEHUE €€ IPY30II0IbEMHOCTH.
Pasznen S. PabGora u MOIIHOCTD. DHEPIHsl.
Mexanudeckas padota. MOIIHOCTS.
[IpocThic MexaHHU3MBI: pbIUar, OJOK, HaKJIOHHAas IIOCKOCTh. IIpaBuio
paBHOBecus peiuara. [IpumeHeHue npaBuia paBHOBECHsI phldara K 0J10Ky. «3070T0e

N



npasmiio» Mexanuku. KIIJI npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B ObITY U
TEXHUKE.

Mexanuueckasd odHeprus. KuHeTnueckas M IMOTEHUWAJIbHAs DHEPIUS.
[IpeBpaiienye 0qHOroO BUa MEXaHUYECKOW SJHEPIUH B APYTOM. 3AKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padbomsl u onvimol.

1. Omnpenenenue pabOTbI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHHUH Te€Ja 110

TOPU30HTAJIbHOU MIOBEPXHOCTH.
2. HccnenoBanue yciioBUid paBHOBECHS pbluara.
3. Hsmepenue KIIJl HaKITOHHOM IIIIOCKOCTH.

4. HSY‘ICHI/IC 3dKOHa COXpPaHCHUA MEXaHUYE€CKOM OHCPIUH.
8 KUIACC

Pa3znen 6. TermoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca m pa3Mmepbl aTOMOB M MOJEKYJI. ONBIThI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdubie Tesna. O0bsCHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUU MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CmaunBaHN€e U KallWUISPHBIE SIBICHUS. TENI0oBOE pacIIMPEHUE U CKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrocoObl HW3MEHEHHsSI BHYTPEHHEH OJHEPTHUU:
TeruIonepeaya u copepuieHue padbotel. Buabl Teronepeaaun: TemIonpoOBOIHOCTb,
KOHBEKIIUS, U3ITyYEHUE.

KonmdecTBo TermaoTel. YenpHas TEIIOEMKOCTh BEIIECTBAa. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBneHwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenuwe. YienbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHS OT aTMOC(hepHOTO
JTaBJICHUS.

BrnaxxHocTts Bo311yXa.

DHeprus TOIIMBa. Y IeJibHas TEIJIOTa CrOPaHHUSL.

[Tpuniuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nsuraresns.
TerioBble ABUTaTENN U 3aIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpAHEHHUS U MPEBPALIEHHS SHEPTUMU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO IBUKEHUSI.



Hab6monenue nuddysumn.

HaGmronenue siBneHNi cMauyuBaHus U KaWJUIIPHBIX SIBJICHUM.
HaGmonenure TemioBoro paciiupeHus Tell.

W3meHeHue naBiieHHs] raza MpUd MU3MEHEHUH O0bEMA WM HArpeBaHUM WIIU
OXJIAXKICHHH.

[IpaBuna n3MepeHus: TeMIIepaTyphbl.

Bune! Termonepenauu.

OxJtaXkieHue Ipyu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnronenue KumeHwus..

12. HabmroieHue nocTostHCTBa TEMITEpaTyphl IPH IJIaBICHUU.

13. Moenu TeruioBBIX ABUTATEIICH.

Jlabopamopusie padbomsl u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAIIUBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnmpIThl MO HAOMIOACHUIO TEIJIOBOIO PACHIMPEHHUsI Ta30B, >KUIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue AaBIeHNs BO3yXa B OasIoHE MINpUIIa.

OnpIThl, JEMOHCTPUPYIOLIIME 3aBUCUMOCTbH JAaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHMSI UITU OXJIAXKICHHSL.

6. [IpoBepka runore3nl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypBhl.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEpPrMM Tejla B pe3ysbTaTe
TeIuIonepeay U padboThl BHEITHUX CHIL

8. HMccienoBaHue SIBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHWU XOJOJIHOM H

ropstYer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IIpH

TEIUI000MEHE C HarpeThIM METAJUTHUECKUM LIAITHHIPOM.

10. OnpeneneHne yIeIbHON TEIUNIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrapeHusl.

12. OnpeziesieHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXa.

13. Onpezenenre yaenbHON TEIJIOTHI IUIABICHUS JIbIA.

Paznen 7. JjekTpuuecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpusaius Ten. J[Ba poaa sieKTpUYecKUX 3apsaoB. B3aummopeiicTBue
3apspKeHHbIX  Ted. 3akoH Kymona (3aBHCHUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apsJI0B U PACCTOSHUS MEXAY TEJIaMu).

Onextpuyeckoe nose. Hanpsok€HHOCTh anekTpuueckoro mnosist. [IpuHnmn
CYNEPIO3ULIMH 3JEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenn snexTpuyeckux 3apsaoB. DJIEMEHTAPHBINA 3JIEKTPUUYECKHI 3apsil.
Crpoenue aroma. [IpOoBOJHUKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKN TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUCCKUN TOK B )KUIKOCTSIX U rasax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBICHUE TPOBOJHHUKA. Y ICIBHOE COIMPOTHBIIEHUE BemiecTBa. 3akoH Oma
I yyactka uenu. [lociienoBaTenbHOE U apallieIbHOE COEAMHEHUE TTPOBOIHUKOB.

PaGota u MONIIHOCTH dJIGKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DREKTpUYECKUE 1ETH U TTOTPEOUTEH dIISKTpUIeCKor sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTosuaBIe MarHuThl. B3anMoielicTBHE MOCTOSHHBIX MAaroiuToB. MaruuTHOE
rmoje. MaruutHoe 1osie 3eMIM M €ro 3HaueHHe g KM3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJE ANEKTPUYECKOro Toka. [[puMeHeHre 31eKTpOMarHuToB
B TeXHUKE. JIeliCTBHE MarHUTHOTIO MOJIsl Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSTHHOTO  TOKa. VICmoJib30BaHWE  3JIEKTPOJIBUTATENIE B  TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue snekTpoMariuTHOW uHaykuu. [Ipasuiio Jlenna.
DnekTporeHeparop. CrocoObl  mMOMy4YeHHs]  DJIEKTPUYECKOW  DHEpPrHH.
DIEKTPOCTAHITNN Ha BO30OHOBIISIEMBIX UICTOUYHHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3aLUS TEll.
JIBa pozia 3JIEKTpUUECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEI.
Y CTpONCTBO U JEUCTBUE AIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAS UHTYKIIHSI.
3aKOH COXpaHEHHUS AIECKTPUYECKUX 3apsiI0B.
[IpOBOTHUKY U JUAJICKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUHN AJIEKTPUUYECKOTO OIS,
McTOYHHKH TTIOCTOSIHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B JKUIKOCTH.
. ['a30BbIM pazps.
. I3MepeHue cuiibl TOKa aMIepMeTpoM.
. I3MepeHue 21eKTpUIeCcKOro HanpsiKeHUs BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIICHUM.
. B3aumoeicTBre MOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3AeiICHUs MOI0COB MarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
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18. OnsIT DpcTeaa.

19. MaruuTHO€ MoJie TOKa. DNEKTPOMArHuT.

20. JleyicTBME€ MarHuTHOIO I10JI51 HA IPOBOJHUK C TOKOM.

21. DIIEKTPOJBUTATENb OCTOSHHOTO TOKA.

22. MccnenoBanue SIBJICHUS SJIEKTPOMArHUTHON MHYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HAIIPaBIICHUS HMHAYKIMOHHOIO TOKa OT YCIOBHUM €ro
BO3HUKHOBEHUSI.

25. DIIEKTPOreHEPATOP MOCTOSHHOIO TOKA.

Jlabopamopusie padbomsl u onvimol.

1. OmpITeI TO HAOMIOACHUIO DJJICKTpHU3AIMK Tell WHAYKIHEH W Tpu
CONPUKOCHOBEHUH.

2. UccnenoBanue JeHCTBUS DIIEKTPUUECKOTO TOJsI HA TIPOBOJHUKH U

JUDJICKTPUKHU.

COopka 1 mpoBepKa padOThHI AIEKTPUUECKOU 1IETH MMOCTOSTHHOTO TOKA.

N3mepeHue u peryimpoBaHUE CUIIbI TOKA.

N3mepeHure u peryimpoBaHue HAMPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOp, OT

COTPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HAa PE3UCTOPE.

7. ONBITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTO
CEUCHMs U MaTepuara.

8. IlpoBepka mpaBmiIa CJIOXEHUS HANPSDKEHUN MpH  IOCIEI0BaTEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Jyisi CWJIbl TOKA NPU MapauieIbHOM COEAUHEHUU
PE3UCTOPOB.

10. OnpezienieHre padoThl AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 Pe3ncTop.

11. OnpenesieHUE MOIIHOCTH AJEKTPUYECKOTO TOKAa, BBIACISEMONW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JaMIIO4Ky, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne KIIJ[ narpeBarens.

14. UccnegoBaHne MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

15. 3yueHnrne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU WX 00BEAMHECHUN
U pa3JeIICHHH.

16. MccnenoBanue AeUCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICHCTBUS
KaTYIIKA C TOKOM M MarHUTa OT CWJIBI TOKA M HAIPABJICHHS TOKA B KaTYIIIKE.

18. I3ydyeHue neicTBUSI MArHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.
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19. KoHCcTpyHnpoBaHue 1 u3yueHue padoThl 3JIEKTPOBUTATEIS.
20. U3mepenne KIIJL 35eKTpoABUTraTeIbHOM YCTAHOBKH.
21. OnbITBI IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHJIIYKIIMH:
VCCJIEIOBAHNE W3MEHECHMI 3HAYEHUs M HAIpPAaBICHHUS WHAYKIUOHHOTO
TOKA.
9 KIIACC

Pa3nea 8. Mexannueckue siBJIeHHUS.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpPHOE NPSIMOJUHEHHOE
nBrkeHrne. HepaBHoMepHoe npsiMoIMHETHOE IBHKeHHE. CpellHsAsl © MTHOBEHHAS
CKOPOCTb TeJa TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEeHHOe JjBrxkeHue. CBoOogHOE
nagenue. OneITel ['anumes.

PaBHOMepHOE nBIXKEHHE MO OKpYKHOCTH. [leprog u vacrota oOpalieHus.
JIunenHas u yriioBas CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3akoH HbetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[IpyHIMI CynepHIO3ULIMY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI OKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsHDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
nageHus. Jpwkenue rmuaHer BOKpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HeBecomocCTh U nieperpysku.

PaBHOBecue martepuanbHOM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINIEHHON OChIO BpalieHusa. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHeHune ummynbca. MMiynabc cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTHBHOE JBUKEHHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsHKeCTH, yHpPYTrOCTH,
TpeHus. CBs3b 3HEepruu U padoThl. [loTeHIMaIbHASI SHEPT U Tela, MOJAHITOrO HaJl
ITOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas SJHEprus CKaTou NMpyKuHbl. KnHeTnueckas
sHeprusa. TeopemMa O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUs MEXaHWYECKON
DHEPIHUH.

Hemoncmpauuu.

1. HaOnroneHue MexaHM4eCcKOro ABMKEHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEJ

OTCYETA.
2. CpaBHeHuE TyTed W TPACKTOPUN ABUKEHHS OJIHOTO M TOTO K€ Tema
OTHOCHUTEJIBHO Pa3HBIX TEN OTCYETA.
N3mepenre CKOpOCTH U YCKOPEHHUS NMPSMOIMHERHOTO ABUKEHUSI.
4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUSI.
HaGnronenne ABM>XEHUS Tea M0 OKPY>KHOCTH.



6. HabOmoneHne MexaHUYECKUX SIBICHUN, IPOUCXOASIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCMMOCTHh YCKOPEHHMS Tela OT MacChl Tela M JEWCTBYIOLIEW HAa HETO
CHUIBI.

HaGmtonenue paBeHcTBa cuil pu B3aUMOJICHCTBUU TE.
M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHHUH.

10. [lepegaya ummysnbca npu B3aUMOJEHCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPrUU MPU B3aUMOJICUCTBUH TEJl.

12. CoxpaHEHHUE UMITYJIbCA [PU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITyJIbCca MPHU a0COJIFOTHO YIIPYTOM B3aUMOJIEHCTBHUU.

14. HabmroieHue peakTUBHOTO ABMXKECHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHUE MEXaHUUYECKON IHEPTUM IIPU IBUKEHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHue Tpakra AJjid pa3roHa W JAJIbHEHMIIEr0 paBHOMEPHOTO
JBH)KCHUS IIAPUKA WIH TEIICKKU.

2. OmpeneneHue cpeaHed CKOPOCTU CKOJBXKEHUS OpycKa WM JIBHXKCHHSI
[IapPUKA 10 HAKJIOHHOW IIOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HaKJIOHHOW MJIOCKOCTH.

4. HccrnenoBaHrne 3aBUCUMOCTH IIyTH OT BPEMEHH IIPM PABHOYCKOPEHHOM
JBYKEHUHU 0€3 HayalbHOM CKOPOCTH.

5. IIpoBepka rUmoOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBDKEHHM 0€3
HAaYaJIbHOW CKOPOCTH IIyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccrmenoBaHue 3aBUCUMOCTH CWIBI TPEHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIBHOT'O JJaBJICHUS.

Omnpenenenne kKodhGUIIMEHTa TPEHUS CKOJIbKEHUSI.

Onpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHHUH TEJa 110
TOPU30HTAJIbHOM MIOBEPXHOCTH.

10. Onpenenenne pabOTBl CUJIBI  YOPYTOCTH TpU TOABEME Tpy3a C
MCIOJIb30BAHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHune 3aKk0Ha COXPAHEHUS SHEPTUU.

Pasznen 9. Mexann4yeckue KoJa1e0aHUA M BOJIHBI.



KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TIEPUOI,
4acToTa, aMIIUTyAa. MaTeMaTudecKui U NPy KUHHbIA MasTHUKU. [IpeBpanienue
HHEPTUU TIPHU KOJIeOATETFHOM JIBUKCHUU.

3aryxarone — kosieOaHus.  BbpIHyX7eHHble — KoJjieOaHus.  Pe3oHaHc.
Mexanuueckre BoOJHBI. (CBOWCTBA MEXaHMYECKUX BOJH. I[IpomonbHble U
MOoINepeYHble  BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pachHpoCTpaHCHMUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3Byka M BbicoTa TOHa. OtTpaxeHue 3Byka. MH]pa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneOaHMM TEl HOM JEHCTBHEM CHIIBI TSDKSCTH M CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaOmronenue BoIHYKACHHBIX KOJIEOaHUHN U pe30HaHcAa.
Pacnpoctpanenue npoaoabHbIX U ONEPEUYHBIX BOJIH (HA MOJEIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHUI pE30HAHC.
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Jlabopamopusie padbomsl u onvimol.
1. OmpezeneHrie 4YacTOThl M MEpUOAAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.
2. OmpeneneHue 4acToThl U NEPUOIa KOJeOaHU NPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccrnenmoBaHue 3aBUCMMOCTH NIEpHO/Ia KOIeOaHHM NPy KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH TepHOJa KoJeOaHWW Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpy3a.
6. OmbITBI, JIEMOHCTPUPYIOILIME 3aBUCUMOCTb  Iepuojaa  KosieOaHui
NPY>KWUHHOT'O MAasgTHUKA OT MACChI IPy3a U XKECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHHsi CBOOOTHOTO MMaICHUSI.
Pasznen 10. DiiekTpoMarHuTHoOe 10Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiICTBa
ANEKTPOMArHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH AJISI COTOBOM CBSI3H.
DJIeKTpOMaruuTHas mnpupoaa cBeta. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpauuu.
1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBONCTBA CBETA.



Jlabopamopuwie pabomul u onvimeol.
1. W3yuenue CBOWCTB RJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI) MOOWIBLHOTO
TenedoHa.

Pa3nea 11. CBeToBLIE ABJIEHUS.

JlyueBas MOJIEIIb CBeTa. Hctounnkn CBeETAa. [IpsamonuHeitHoe
pactipoctpaHenue cBeta. 3armeHus Connna u JIynsl. Otpaxkenue cBera. [1mockoe
3epKaJI0. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenoMieHUs cBera. [lomHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop mydeit B tuH3e. OnTuyeckas cuctema oroanmapaTta, MUKpOCKOTIa
U Teneckona. ['na3 kak onruyeckas cuctemMa. bau3opyKocTh U JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B chektp. Omnbitel HbtoTona. Crnoxkenue
CIIEKTPAJIbHBIX LBETOB. JlUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMonMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

OnTuyecKkuil CBETOBOI.

Xox mydeit B coOuparomiei JIna3e.

Xox Iyder B paCCEUBAIOIIEH JIMH3E.

[Tosrydenune n300paxeHUi ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopzens rnasa.

11. PaznosxeHnue 6e10ro cBeTa B CIIEKTP.

12. [Tomyuyenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HbBIX IIBETOB.

Jlabopamopuwie pabomul u onvimeol.

1. HccnepoBanue 3aBUCHMOCTH yria OTPaXEHUs CBETOBOrO Jiydya OT YyIJIa
naJeHusl.

2. M3ydeHue xapakTEpUCTUK M300paKeHUsI PEIMETa B IIJIOCKOM 3€pKalie.

3. HccnepgoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yTJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyueHue U300pakeHUN C TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (POKYCHOTO PaCCTOSHUS M ONITHYECKOM CHJIBI COOUparOIIeit
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKT.

7. OMNbBITHI 1O BOCHPUSTHIO I[BETA MPEIMETOB MPH HUX HAOIIONCHUH Yepe3
L[BETOBbIE (PUIIBTPHI.
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Pa3nen 12. KBaHTOBLIE SIBJICHHS.

OmnbiTel Pesepdopna u minanerapnas mojens atoma. Mogens atoma bopa.
Henyckanue u norsiomenue ceera atoMoM. Keanrtsl. JIuHelyartsie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbga, O0eta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykinonnags wmopaens aromHoro sigpa. HM3oromnsl.  PaguoakTuBHBIE
npeBpaiienus. [lepuona nomypacnaga aTOMHBIX SIAEP.

SnepHbie peakuuu. 3aKOHbBI COXPAHEHUSI 3apsIOBOTO M MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBs3p Macchl M 3Hepruu. Peakuum cuHTe3a u
nenenus anep. Mcrounuku sueprun CosiHia u 3BE3.

Snepnas sHeprervka. JeMCTBHUS pPagMOAKTUBHBIX M3JIYYECHUM Ha KUBBIC
OpraHu3MBI.

Hemoncmpauyuu.

1. CHeKTpbl U3JIyYEHHS U TOTJIONIEHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAopoa.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHM3UPYIOUIUX U3TyUEHUH.

6. Perucrpauus u3nydeHus IpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopusie padbomsl u onvimol.

1. HaGnropenue CIuTONTHBIX U TMHEHYATHIX CTICKTPOB M3TYUYCHUS.

2. HccrenoBaHne TPEKOB: M3MEPEHUE DHEPTUHM YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paginoakTuBHOTO oHAa.

IHoBTOpUTEIBLHO-0000 1A NI MOYJIb.

[ToBTOpUTENHEHO-0000MAOIINI MOTYJIb IPEAHA3HAYEH ISl CHCTEMATH3aIluN
1 0000IIICHHSI PEIMETHOTO COJICPKAHUS U OTBITA ACATEIHHOCTH, TPUOOPETEHHOTO
IpU U3YyYEHUH BCETO Kypca (U3UKH, a TAKXKe JJIsl MOJTOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHy Mo (U3MKe i1 00y4aroluxcsi, BHIOPABIIUX STOT
y4eOHBIN MpeIMeT.

[Ipu n3ydyeHnn JTaHHOTO MOJTYJISI PEATU3YIOTCSI 1 CUCTEMATU3UPYIOTCS BUJIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTICYMBAETCS JOCTHXKCHUE TTPEAMETHBIX U
METarpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyueHus, Gdopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh. OCBOEHUE HAy4YHBIX METOJIOB HCCIIEIOBAHUS
SBIICHUA TIPUPOJBI U TEXHWKH, OBJIAJICHUEC YMEHUSMU OOBACHITH (PU3NUECKHE
SBJICHUS, TPUMEHSIS TOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHbBIEC U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMOUMATBHO ACATEILHOCTHBIN XapakTep JAaHHOTO pa3/iesia peain3yeTcs 3a
CY€T TOTO, YTO OOYYAIOITUECS BBITIOJIHAIOT 33JJaHusI, B KOTOPBIX UM MPE/jIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTb M HAYYHO OOBSACHATH
buznyeckue IBJICHUs B OKPY’Kalollel IpUpOJIe U MOBCETHEBHOM KU3HU;
UCIOJIb30BaTh HAyYHbIE METO/IbI HCCIEA0BaHUS (DU3MUECKHX SBJICHHI, B TOM
YUCIIE I IPOBEPKU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJie€ BaKHBIX JOCTHIKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MPAKTUYECKOT0 UCIIOIb30BaHUs PA3JIMYHBIX HCTOYHUKOB
HHEPIMHU Ha OCHOBE 3aKOHA IIPEBPAILECHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pu3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs HAIIPABJICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAPEMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbTate nzyuenusi Gu3MKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs

y oOyuatomierocs OyayT cpopMUPOBaHBI CIEAYIOIINE JUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
bu3uYeCKON HAYKH;

- IICHHOCTHOE OTHOUIEHUE K JJOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’!KaIaHCKOr0 U yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKJI€HUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JJOCTHKEHHIM
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- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKHX MPUHIMUIOB B JIEITEIBHOCTH
YYEHOTO;

3) 3¢TEeTUYeCKOro BOCIIUTAHUS:

- BOCIIPHUSATHE ICTETUYECKUX KAdeCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHUE IICHHOCTH (HU3MUECKONM HAYKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEWIIEW COCTABIISIOLICH
KYJbTYPBIL;

- pa3BUTHE Hay4YHOM JI0003HATEIBHOCTH, MHTEpEcCa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHMs  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0/1aronoJIryyus:

- OCO3HAaHHWE IIEHHOCTH Oe30macHoro oOpa3a JKHU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TpaBUi O€30IaCHOr0 TOBEJIEHUS Ha
TpaHCIOpPTE, HAa JI0pOrax, ¢ 3JIEKTPUYECKHUM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

- copMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OITHOKY
Y TaKOTO K€ Mpasa y Apyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE€ B PELIEHWM NPaKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHONW  OpraHM3allik, TOpoja, Kpass) TEXHOJOTMYECKOW U
COLIMAJIbHOW HAINPABJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NYECKUX 3HAHMUIA;



e - MHTEPEC K MPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C PUIUKOM;

e 7)3K0JI0rH4eCKOro BOCIUTAHUA:

e - OpHMEHTalUsl Ha NMpUMEHEHHE (U3MUECKUX 3HAHWM JUIs pelieHus 3ajad B
o0JacTH OKpy’Karlled Cpenbl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLEHKH MX
BO3MOKHBIX MOCJEACTBUI Il OKPYKAIOIIEH Cpe/bl;

e - OCO3HAHME IIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM U IMyTell ux

pelieHus;

e 8) amanTanMu K M3MEHSAKIIMMCH YCJIOBHUSM COUUAJIBHOW M NMPHUPOAHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUMU TMpPU BBHIMOJHEHUU HCCIAEAOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
APYTHUX;

e - TIOBBIICGHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NESITENBHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YuCie (HOPMYIUPOBATH
UJIeH, IOHITHSI, TUTIOTE3bl O (PU3NUECKUX OOBEKTAX U SBJICHUSX;

e - 0CO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUIM U KOMIIETCHTHOCTEH B 00J1acTU
bu3uKY;

e - [UTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUMH;

e - CTpPEMJICHHE aHAIM3UPOBATH U BBISBIIATH B3aMMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE€ C UCIIOJIB30BaHNEM (U3UUECKUX 3HAHUII;

e - OlEHKAa CBOMX JCWUCTBUI C YYETOM BIMSAHHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MO>KHBIX [NIOOQJIbHBIX OCIEACTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOCHHS MPOTpaMMBI IO (PU3HUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanmsi y oOyyaromerocss OyayT chOpMHpPOBAHBEI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOITHE TT03HABATEIILHBIC YHUBEPCAbHBIE YUeOHbIC ICHCTBHS,
KOMMYHUKATUBHbIE  yHUBEpCAJbHbIE  Y4eOHbIE  JCHCTBUS,  PETYJSTUBHbBIC
yHUBEpCaIbHbIC YUeOHbBIC JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBbie JJorHYecKne e cTBUA:
e BBIABISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC TPHU3HAKH OOBEKTOB
(stBIICHUI);
e YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(UKaUU, OCHOBAHUS JIJIs
0000IIECHNS ¥ CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B pacCMaTpUBAaEMBbIX (DaKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBJISITH MPUYUHHO-CJICACTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUYECKUX
SIBJICHUI U TPOLIECCOB, AENAaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHH, BBIIBUTATh THUIOTE3bl O B3aWMOCBS3SIX
(U3UYSCKUX BEITUYMH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoM pusndeckoi 3a1auu
(cpaBHEHME HECKOJIBKMX BapHAHTOB pEIICHMs, BbIOOp Hauboiee
HOJXOASIIETO ¢ yYETOM CAaMOCTOSTENBHO BbIACTICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBaTe/IbCKue AeiCTBHUA:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICIOBATEILCKUA HHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH IO CAMOCTOSATEIFHO COCTABIICHHOMY TUTAHY OTIBIT, HECTIOKHBIN
Gu3nYeCKUii IKCIIEPUMEHT, HEOOJbIIIOe HCCIeOBaHNE (HHU3HUECKOTO
SIBIICHUS;

OIICHMBATh HAa TMPUMEHHMOCTh H JOCTOBEPHOCTh HH(OpMaIIHUIO,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHMSI HJIA SKCTICPUMEHTA,

CaMOCTOATENEHO (OPMYTUPOBATH O00OIIEHUS U BHIBOJIBI 110 PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOICHHUS, OTIBITAa, UCCIICTOBAHNS;

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BuUTHE  (DU3MUECKHX
MIPOIIECCOB, a TAK)KE BBIABUTATH MPEITOIOKEHNS 00 UX PA3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndpopmanmeii:

IPUMEHSTH Pa3IMYHbIC METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOWCKE U
oT0Ope MH(OPMAIMK WU JaHHBIX C YYETOM MPEJIOKECHHON y4eOHON
bu3ngecKoi 3a1a4m;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAITUIO
Pa3IUYHBIX BUJIOB ¥ POPM MPECTABICHUS,

CaMOCTOSITENIFHO  BBIOMpaTh ONTHMANbHYIO (OopMy TpeicTaBICHUS
uHPOpMAllMM W WILIIOCTPUPOBATh pellacMble 3aJadd  HECIOXHBIMHU
CXEeMaMH, THarpaMMaMH, HHOU IpaUKON U UX KOMOWHAITUSIMH.

KOMMyHHKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁﬂue ﬂeﬁCTBHﬂ:

B XOJIe¢ OOCYXJIeHHsI Yy4eOHOro Marepuaia, pe3yjbTaToB JaOOpPaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TeMbI 1

BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA DPEIICHHWE 3a/Jadd M TOJCpKaHNe
OaroxeIaTeIbHOCTH OOIICHHS;

COTOCTABIIATb CBOM CYXKICHUS C CYXKICHUSIMH JPYTHX YYaCTHUKOB
Jajora, 00Hapy>KMBaTh Pa3IMYUE U CXOJICTBO IMO3UIINM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3NUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYaJIbHON
paboThI MPU PELICHUH KOHKPETHOU (PU3HYECKOM MTPOOJIEMBI;

NPUHUMATH 1[I COBMECTHOHM NIEATEIHHOCTH, OPTaHU30BBIBATH JCHCTBUS
no €€ JMOCTHXKEHHUIO: paclpeiensiaTh poyH, OOCYXIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 00001IaTh MHEHHUSI HECKOJIBKUX JIIOEH;
BBITIOJHATH CBOIO YaCTh pabOTHI, TOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 1Mo
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU YICHAMU
KOMAaH/IbI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMUNA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIe yHUBepCcaJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIIMX
JUTSI petieHust (PU3NYecKuX 3HaHWM;

OPUEHTHPOBAThCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHAA  PEIICHHUH
(MHIMBUAYAJTbHOE, MPUHATUE PEIICHHS B TPYIIE, MPUHSATUE pPEIICHUN
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBIISITh aJITOPUTM PEIICHUs (PU3NIECKON 3aauH HITH
IUTAHAa HUCCIICIOBAHMS C YYETOM HUMEIOUIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHPOBATH MpeTaraéMble BApUAHThI PEIICHUI;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJbHBbIA HHTEJLJIEKT:

JaBaTh aJCKBAaTHYIO OLICHKY CUTyallMy U MpeiaraTh IiaH €€ U3MEHEHHS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTIKEHUS) Ppe3ylbTaToOB
JeSITEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJIHEHMUS
(U3MYECKOTO UCCIIEOBaHMS WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSTENLCTB, HM3MEHUBIINXCA CUTYyallMi, YCTAaHOBIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATbh COOTBETCTBUE PE3yJIbTATA LIEIU U YCIOBUAM;

CTaBUTH ce€0s1 HA MECTO JIPYroro 4ejaoBeKa B X0/1€ CIIopa WM JUCKYCCUH Ha
Hay4YHYIO TEMY, IIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY IPYyTOro;
MPU3HABaTh CBOE MPABO Ha OLIKMOKY MPH pelieHnr (HPU3NYECKUX 3a]a4 WU
B YTBEPKICHUIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JAPYIOro.

HPEIMETHBIE PE3YJ/IbTATbI



K koHIty 00yueHus B 7 kJjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTD y 00YUaIOIINUXCS YMEHUM:

e HCNOJIb30BaTh TMOHATHUSA: (PU3MUECKHE W  XUMHUUYECKHE  SIBJICHMUS,
HAOJIOZICHUE, DKCIEPUMEHT, MOJEINb, TUIOTE3a, CAUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBH)KEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPUS, PaBHOIAEHCTBYIOIIAs
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIIUECS COCYIbI;

e paznuuaTh siBieHUA (AUPy3usi, TEIIOBOE IBUKEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEpPHOE JBWKEHUE, HHEpUUs,
B3aUMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TEII C 3aKPEIUIEHHOM OCBHIO
BpalleHUs, IIepeiaya JaBICHUS TBEPABIMU TEIAMHU, )KUJIKOCTSMH U ra3amu,
atMoc(epHOe JaBJeHHE, IUJIaBaHWE TeJ, MPEBpAIllCHUs MEXaHU4EeCKOU
DHEPrUH) MO OMMCAHUIO HX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaThb MPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SBJICHUUA B
OKpYy’>XKalollleM MHUpE, B TOM 4YHcle (U3HUECKHUE SIBIICHUS B MPUPOIE:
MPUMEPHI IBUKEHUSI C PA3IMUYHBIMU CKOPOCTSIMU B KMBOW U HEKUBOM
npUpojae, ACUCTBUE CHIIBI TPEHUS B TPUPOJE U TEXHUKE, BIUSIHHE
aTMOC(EpHOro JIaBJICHUS Ha )KUBOW OpraHU3M, IIJIABaHUE PBIO, phlYaru B
TeJIe YeI0BEeKa, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICIIATH CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX SBIICHU;

e OMHCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCIIONb3YS
busnueckue BeITuYrHbI (Macca, 00bEM, IIOTHOCTh BEILECTBA, BpEMs, MyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YHPYIOCTH, CHJIA TSKECTH, BEC Tela,
CWJIa TPEHUS, AaBJieHUE (TBEPIOTO TeNa, KUIKOCTH, ra3a), BbITAIKABAOIIAS
CWJIa, MeXaHu4eckas padoTa, MOILIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI,
KOX(PGUIIMEHT TOJIE3HOTO JACHCTBHS MEXaHHW3MOB, KHHETHYECKas M
NOTEHIMANbHAS DHEPrusi), NpPH ONUCAHWUU TPABWIBHO TPAKTOBATH
(bu3HYeCKui CMBICI UCTIOB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €TMHUIIBI
bu3NYECKNX BENWYUH, HAXOIUTH (HOPMYIbBI, CBS3BIBAIOLINE JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOWTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYUH;

e XapaKTEpU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M TMPOIIECCHI,
UCIIOJIb3Yys TPaBUIIA CJIOKEHUS CUJI (BAOJb OJTHOM MIPsIMOiT), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumeza, MpaBUIO paBHOBECHS pblyara (0J10Ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON



SHEPruM, NpU HSTOM [JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKCBIBATH €I0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3NYECKUE SIBICHMUSI, TPOLIECCHI U CBOICTBA TEJI, B TOM YUCJIE

U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NTPUYMHHO-CJIEJACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JOTMYECKHUX IIIaroB ¢ OMopod Ha 1—2 K3y4yeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amaud B 1—2 JEUCTBUS, MCIOIB3YS 3aKOHBI H
(opMyJibl, CBA3BIBAIOIINE (U3UYECKHUE BEIMYMHBL: HA OCHOBE aHaIM3a
YCIJIOBUS 33JJa41 3alUChIBATh KPAaTKOE yCIIOBUE, MOACTABIATh (PU3NUECKHE
BEJIMYUHBI B (DOPMYJBl M MPOBOAUTH Pacu€Thl, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEILIEHUS 3a/a4, OLIEHUBATh PEAIUCTUYHOCTh
HOJyYE€HHOUN (PU3NUECKON BETUUHHBI;

pacno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MPU HMOMOUIH
(bu3NYECKUX METOAOB, B OMIMCAHUU UCCIIEIOBAaHUS BBIJICIATH MPOBEPIEMOE
IPEANOJIOKEHNE (TUIIOTE3Y ), Pa3IudaTh U HHTEPIIPETUPOBATH ITOJTYyYECHHBIN
pe3ysbTaT, HaXOAuTh OMIMOKH B XOJE ONbITa, JelaTh BBIBOJBI MO €ro
pe3yibTaTam;

IPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(bu3nYECKUX CBOUCTB Te: (POPMYIUPOBATH MPOBEPsIEMbIC TIPEIMOIOKEHHUS,
coOUpaTh yCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMUSI, 3aHCHIBATH X0/
OmbITa U (HOPMYIHPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE W3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0b€Ma, CHUIBl U TEMIEPATYpbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBATH [OKa3aHHUA MPHUOOPOB C YUYETOM
3aJJaHHOW a0COIOTHOM MOTPEIIHOCTH U3MEPEHHUIA;

IPOBOAMTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UYECKOMN BEJIUYUHBI OT
JPYyrof C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUU (3aBUCHMOCTH NYTH
PaBHOMEPHO JIBHXKYLIETOCs Tejla OT BPEMEHHU JBUKEHUS T€Ja, CUIIbI TPEHHUS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpaOOTKH MOBEPXHOCTEH TeNl H
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJNA CONPUKOCHOBEHHS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBHITAIKUBAIOUIEH CUIBI OT 00BbEMa
NOTPYy>KEHHOW YaCTH TeJIa U OT INTIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeNa, OT TITyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IJIaBaHUsl TeJ, YCIOBHM paBHOBECHUs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBIMOJHATh U3MEPEHUs, CJlenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TMOJTYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl U rpadUKOB, JENaTh BBIBOJLI MO pe3yJbTaTaM
WCCJICIOBAHMSI;

MPOBOJIUTH KOCBEHHBIE H3MEpeHUs (DU3NYECKUX BEIMYUH (TUIOTHOCTh
BEIIIECTBA KUIKOCTH U TBEPJIOTO Tella, CHIIa TPEHHUS CKOJIBKEHUS, TaBIICHNE
BO3/[yXa, BBITAIKUBAIONIAS CHUJA, JCHCTBYIOIIAas Ha TMOTPYKEHHOE B
KUJIKOCTh  Tello, KOA(D(PUIMEHT TIOJE3HOr0  JICMCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysS MPEII0KEHHON WHCTPYKIIMU: TPU BBIMOTHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYI) YCTAaHOBKY W BBIYHCIISITH
3HaYeHHE UCKOMOU BEIIMYUHBL;

coOJroAaTh IpaBUiia TEXHUKH O€30MMaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUAIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIINECS COCYAbI, OapoMeTp,
phIUar, MOABWKHBIN U HEMOIBIKHBIN 00K, HAKIIOHHAS TJIOCKOCTB;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OmucaHus (B TOM 4YHUCIE:
MOMIIWITHUKY, YCTPOWCTBO BOJOMPOBOJIA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, APEOMET)), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SBICHUHN U HEOOX0IMMBbIC (PH3UIECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  TNPUMEPHl  (HAXOIuUTh  WHGOpPMAIIMIO O  MPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKMX 3HAHWA B TOBCETHEBHOM
YKU3HU JIJIs1 o0ecrieueHrs 6€30MacHOCTH pU 00pallleHuy ¢ TpudopamMu u
TEXHHUYECKUMHU yCTPOMUCTBAMH, COXPAHECHHSI 3JI0POBbsI M COOITIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIECH Cpesie;

OCYIIECTBISATh OTOOp HCTOYHWMKOB uH(popmanmu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM IMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM M TyTEM CPAaBHEHHUS PA3JIMYHBIX HUCTOYHUKOB BBIJEIAThH
uH(OpPMAITHIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONW HMIHM MOXKET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BATh TIPH BBHIMTOJTHEHUHN YUECOHBIX 3aJaHU HAYIHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUS, CIIPABOYHBIC MAaTEPUAIBI, PECYPCHI
cetu VHTepHer, BiaaeTh MNpuUEMaMM KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHBIC KpATKHE MHUCHbMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(MOpMAIU (HU3UIECKOTO COJIEPKaHMs, B TOM
quCJie MyOJIMYHO JIeNIaTh KPAaTKUE COOOIIEHHS O Pe3ysibTaTaX MPOCKTOB WK
y4eOHBIX HCCIEOBaHUM, MPU ITOM T'PAMOTHO HCIOJIb30BaTh H3yUYECHHBIN



NMOHATUWHBIN ammapaT Kypca (QU3UKH, COMPOBOXIATh BBICTYIUICHHUE
MIPE3EHTALUEN;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUMN paCIpeeisTh
00s3aHHOCTH B TpPYIIII€ B COOTBETCTBUU C IOCTaBJIECHHBIMHU 3aJa4aMH,
CIEOUTHh 3a BBINOJHEHUEM IUIaHA JICHUCTBUM, AaJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JI€ATEILHOCTh  TPYIIbI, BBICTpAaUBAThH
KOMMYHHMKATUBHOE B3aMMOJICICTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIty oOyueHus B 8 kjacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

KCII0JI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACHIIICHHBI W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/1yXa, TEMIIeparypa, BHYTPECHHSSI DSHEPrus, TEIJIOBOM JIBUIaTelb,
AJIEMEHTAPHBIN AIICKTPUUECKUN 3apsl, IICKTPUUECKOE MMOJIe, MPOBOHUKHI

U JUAJEKTPUKU, TOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paszinuath SIBJIEHUA (TEIUIOBOE PAaCHIMPEHUE U CkKaTue, TEeIUlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KaMWUIAPHBIC SIBIICHUS, UCIApPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBepJeBaHUE), KHUIICHUE,
Terionepeaaya (TETUIONPOBOIHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANEKTPU3aIMs TEJl, B3AUMOJCUCTBUE 3apANOB, JCHUCTBUSA SICKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICVICTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM, JIEKTPOMAarHUTHAS WHTYKIIHS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUWA B
OKpYXKalomeM MHpe, B TOM uucie (U3UYECKHE SBICHHUS B TPUPOJIC:
MIOBEPXHOCTHOE HATXKEHHWE U KANWUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTaJUIbl B mOpuponae, u3iaydeHue CosiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opr3bI, 00pa3oBaHKUE POCHI, TyMaHa, MHES, CHETa, DICKTPUICCKUE
SBJICHUSI B aTMoc(depe, DJIEKTPUYECTBO JKMBBIX OPTraHU3MOB, MarHUTHOE
noJie 3eMJIH, Ipei ] MOTIOCOB, PO MATHUTHOTO TOJIS 7S )KU3HHU Ha 3emiie,
MOJISIPHOE CHUSIHUE, MPU 3TOM IMEPEBOJUTH IPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBICHUS, UCTIOIb3YSI
busndecKue BeIUYNHBI (TeMIepaTypa, BHyTPEHHSIS DHEPTHUsl, KOJTMYECTBO
TEIUIOTHI, yJeJbHAs TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAA  TEIIOTa
IUIaBJICHUS, yJeNbHAsg TEIUIoTa NapooOpa3oBaHusl, yJelbHas TEIUIOTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOU



MaIlTUHBI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/TyXa, SJCKTPUUYECKUHN 3apsil, CHIIa
TOKa, DJIEKTPUYECKOE HANpsDKEHHE, COMPOTUBJICHUE TMPOBOIHUKA,
yAEIbHOE COMPOTUBIICHUE BEIIECTBA, PaO0OTa U MOIIIHOCTH JIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICIT
UCITOJIB3yEMBIX BEJTUYMH, 0003HAUCHUS U CAMHUIIBI (PH3NUSCKUX BETUIMH,
HAXOJIUTh (HOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIHYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTh TpadUKd H3yUYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHUYECKON TEOpHH
CTPOEHHUS BEIIECTBA, MPHUHIUI CYMEPHO3UIINUA TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHUS 3apsaa, 3akoH OMa JUIsl yJacTKa LETH, 3aKOH
Jlxxoyns—JIeHna, 3aK0H COXpaHEHUs YHEPTUH, IIPU STOM J1aBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMKMCHIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;
OOBSCHATHh (PU3WYECKUE TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CUTYyaIluii TMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIIATH
MPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHUX
11aroB ¢ omnopoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
bu3NUecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbE 3amadu B 2-3 JCHCTBUA, WCIOIL3YS 3aKOHBI U
dbopMyTIbI, CBS3BIBaIONIE (M3UYECKHUE BEIMYHMHBI: HA OCHOBE aHaM3a
YCJIOBHSI 3a7laud 3aMKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX IS pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoAuMBbIE JUisi €€ penieHusl, MPOBOJIUTh PACUETHl M CpPABHUBATh
MOJIYYCHHOE 3HAYCHHE (PU3MUECKONU BEIMYUHBI C U3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITH
bu3MYeCKuX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIIENOBAHUSA, BBIICISATH
MPOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABWIBHOCTh MOPSIIKA
MIPOBEICHMS MCCIICIOBAHUS, JIETATh BBIBOIBI;

MPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3WYECKUX SBICHUW WM
(bU3UYECKUX CBOMCTB Tell (KaMWIISIPHBIC SBJIICHUSI, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro 00béMa, TeMIiepaTypbl, CKOPOCTH IIPOLIecca OCThIBAaHUS U
HarpeBaHUsl TMPU HU3IYYCHUH OT IBETa HU3Tydaroliew (moriomnaromnei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHHS BOJBI OT TEMIEPATYPhl KXUIKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPpU3AMA TEl W B3aUMOJICHCTBUE
NIEKTPUUECKUX  3apsi/ioB, B3aUMOJICUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIEW TIIOCTOSTHHBIX MAarHUTOB, JEHUCTBHUS
MarHuTHOTO TOJISi Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYyIHUPOBATH



IpOBEpsiEMbIE MTPEATIONIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py/10BaHus, ONMUCHIBAThH X0/ ONbITAa U POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATD IPAMBIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C HCHOJIB30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PM3MUECKUX BEJIMYWH, CPABHUBATH PE3YJIbTAThI
MU3MEPEHUI ¢ yIETOM 3a/IaHHON a0COJIFOTHON MOTPEITHOCTH;

IPOBOAMUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PM3UUYECKOIN BEJIMYUHBI OT
IpPYyro C UCHOJIb30BAHUEM TMPSAMBIX M3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IOIEPEYHOTO
CEUYEHUS U YAEIBbHOIO CONPOTUBIICHHS BEILIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHUS HAa  IIPOBOJHUKE,
UCCIICIOBAHUE  IIOCJIEAOBATEIBHOIO M IMAPAIUIEIBHOTO  COCIMHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh WU3MEPEHUS, CIeAys NpPEIJOKEHHOMY IJIaHy, (DUKCHUPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCMMOCTH B BHJIE TaOIUI] U rpaUKOB, 1e1aTh
BBIBO/IBI 10 PE3yJIbTaTaM HCCIIEIOBAHUS;

IPOBOJANTh KOCBEHHBIE H3MEpPEHUS (PU3MUYECKUX BEIMYUH (yZelibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIECHUWE MPOBOAHMKA, pabdoTra U
MOIIHOCTh AJICKTPUUECKOT0 TOKA): IJIAHUPOBATh M3MEPEHUs, cOOUpaTh
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYsl NPEIII0KEHHOM HHCTPYKLMH, U
BBIYUCIIATH 3HAYEHNUE BEJIMYMHBI,

cOOJII0/1aTh MTpaBUiIa TEXHUKHU 0€30MacHOCTH P padoTe C 1ab0paTOPHBIM
o0opy/I0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha UX ONMHUCAHMS (B TOM YHUCIIE: CHCTEMA
OTOIUICHHUS JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP,
CUETUMK AJIEKTPUYECKON OSHEPruu, 3IJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHbIE  BJIEKTPONPUOOPHI (mpumeps), IIEKTPUYECKUE
MPEIOXPAHUTEIIHN, HIEKTPOMATHUT, SJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBAX (PM3WYECKUX SIBICHUN U HEOOXOIUMBIC
(du3nUecKue 3aKOHOMEPHOCTH;

paciio3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpPBHI 110 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUsl,
AIIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl SJIEKTPUYECKHX LENenl ¢
IIOCJIEA0BATEIBHBIM U ITAPAJUIEIIbHBIM COEAMHEHNEM DJIEMEHTOB, pa3andas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HMHGOPMALMIO O  [pUMEPax)
MPAKTUYECKOIO HCIOIb30BAHMS (U3MYECKUX 3HAHUW B TOBCEAHEBHOMN



XKU3HU 1711 oOecriedeHust 0e30MacHOCTH IpHU 0OpaIieHny ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHSI 3J0POBbs U COOJIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEeH Cpee;

OCYIIECTBIATh TOUCK HMHPOpMAUU (PU3NYECKOTO COAEpKAHUSI B
WNuTepHeTre, Ha OCHOBE WMEIOIIMXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX HICTOYHUKOB BBIJECNATH HH(OPMALINIO, KOTOpas SIBISETCS
IPOTUBOPEUMBOM U MOXKET ObITh HETOCTOBEPHOM;

MCTIOJIb30BaTh TIPU BHITIOJTHEHUH YUEOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NUECKOrO COAEPIKAHMSI, CIIPABOYHBIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTUPOBAaHUS TEKCTA,
npeobpa3oBaHus HH(OOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHBIC MHCbMEHHBIE U KpPATKHE YCTHBIE COOOIICHHUS,
0000mas uH(POPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO
COJEpPKaHUs, B TOM YHCIIE IMyOIMYHO MPEACTABIATE PE3YIbTaThl IPOEKTHOM
WIN UCCIIEI0BATENIbCKON ASSITEIbHOCTH, IIPU 3TOM IPaMOTHO MCIOJIb30BATh
U3YUYCHHBI TOHATUMHBIN anmapar Kypca (U3MKH, COIMpPOBOXAAThH
BBICTYIUJICHHE IPE3EHTALNEN;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIENOBaHUM (PU3MUECKUX
IPOLIECCOB pacHpeiesaTh OOSA3aHHOCTH B TIpPyHIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMHU 3a/1a4aMH, CJICIUTH 32 BBHINOJHEHUEM IIaHA ICUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIM BKJIaa B
JESATENIbHOCTD TPYIIIbI, BEICTPAaNBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISE TOTOBHOCTh Pa3peliaTh KOH(IIUKTHI.

K koHiry 00yueHust B 9 Kjacce npeMEeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHA: CHUCTEMa OTCU€ra, MaTepuajgbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMKEHUS, AepopMarus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTb M TEPErpy3KHu, LEHTP TAKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK, AIEKTPOMArHUTHBIC BOJTHBI, IIIKaIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M J1aJbHO30PKOCTD,
CHEKTpPbl MUCIyCKaHUsl M MOIJIOIIEHUs, alb(da, Oera- U raMMa-u3iydeHus,
W30TOIBI, IIEpHAsl IHEPreTUKaA,;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BUKEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PeaKTHUBHOE JABI)KEHUE, KojieOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYKICHHBIE KOJICOaHMsI), PE30HAHC, BOJTHOBOE JIBIDKEHUE, OTPaKCHHE



3BYKa, NPSIMOJMHEHMHOE pacHpOCTpPaHEHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe OeI0ro cBeTa B
CHEKTp M CJIOXEHHE CHEKTpPaJbHbIX LIBETOB, JUCIEpPCUS CBETa,
€CTeCTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa
U3TTyYEHUSs) TI0 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKUX  SBJICHUNH B
OKpy)XaromieM Mupe (B TOM uHcie (PU3NYECKUE SBICHHUS B MPHUPOJE:
NPUIMBBI M OTJIUBBIL, ABMKeHUE M1aHeT COTHEYHOM CUCTEMBI, pEaKTHBHOE
IBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJICTPACEHNE, CEWCMUYECKHUE BOJHBI, I[yHAMH, »5XO, IIBeTa Tell,
ONTUYECKHUE SIBIICHUSA B MPUPOJIE, OMOJIOTUYECKOE IEHCTBUE BHIMMOTO,
yIbTPaUONIETOBOITO ¥  PEHTICHOBCKOTO H3IyYeHHH, eCTeCTBEHHBIN
panuoaKkTUBHBIN (DOH, KOCMHUYECKHE IIyud, PaJUOAKTHBHOE M3ITyueHHUE
OPUPOJIHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX W3IIyYeHUH Ha
OpPraHHU3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHY10, BBLICIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3MUYECKUX
SIBJICHUU;

OIMCHIBATh U3yUYCHHBIE CBOMCTBA TN U (PU3UUECKUE SBICHUS, HCIIONIb3YS
¢usnyeckue BENUYHMHBI (CpeaHsIi U MTHOBEHHas CKOPOCTh Tella IMpHU
HEPaBHOMEPHOM JIBI)KCHUHU, YCKOPEHHE, TMepeMelleHHe, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHs, CHJIa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4eckas paboTa M MOIIHOCTh, NOTEHIMAJIbHAS DHEPrusl Tea,
MOJIHATOTO HaJ| MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHASI SHEPTUS CXKATOU
NPYKUHBI, KHHETHYECKAas SHEPT U, TTOJTHAS MEXaHUYECKask YHEPTHs, IEPUO]T
U 4yacToTa KoyieOaHWil, /UIMHA BOJIHBI, TPOMKOCTbh 3BYKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTelb MPEJIOMJICHUS CpEeIbl), NpU ONHCAHUU
NPaBUJIBHO TPAKTOBAaTh (U3MYECKUNW CMBICT HCIOJIB3YEMBIX BEIUYHH,
00O3HAYECHUS W EIUHUIBI (U3NYECKUX BEITUYHH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PM3NYECKYIO BEJIMUUHY C IPYTMMHU BEJIMYMHAMU,
CTPOUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUHH;
XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCTIONB3YSl 3aKOH COXPAaHEHUS DHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
NPUHIIAII CYNEPHO3UIIMU CHJI, TPUHIUI OTHOCHUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHS U
IPETOMJICHUS CBETA, 3aKOHbI COXPAHEHUS 3apsJI0BOTO U MACCOBOTO YUCEI
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMUCBIBATh €r0 MaTEMATHUECKOE BhIPAKECHHE,



OOBSCHATh (PU3UUECKHE IMPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHUE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpoM Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHM,
(bu3NYEeCcKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh pacu€THbIC 3aauu (OMHUpAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (hOPMYJIbI, CBSA3bIBAIOIINE (PU3NYECKUE BEIMUNHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJ1a4M 3alMChIBATh KPATKOE YCIOBHE, BHIABIISTh
HEJIOCTAIOIIKE WIIM U30BITOUHBIC JJAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOQUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HaUCHUS (PU3NUECKON BEIIMYUHBL
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO PEUIUTh MpPU OMOIIH
(U3NYECKUX METO/OB, MCIIONb3Yysl OMHCAHHE HCCIEIOBAaHUS, BBLICIATH
IPOBEPSIEMOE  TPEAIOJOKEHNE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKa
NPOBEJICHUS  HMCCIEJAOBAHMS, JeJaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUHN U OIBITOB;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUNA WU
(u3nyecKux CBOMCTB Ten (M3y4yeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsI HHEPrUM, 3aBUCUMOCTb IMEpUOAa KOJeOaHUN NpPY>KMHHOIO
MasiTHUKAa OT MAacChl Ipy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MQJIBIX KOJIEOAHUH, IPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA,
paznokeHue Oenoro cBeTa B CIEKTP, W3YUYEHHE CBOMCTB HM300pakeHUS B
IUIOCKOM 3€pKajle U CBOWCTB M300pakeHMs IperMeTa B coOMparolei
JMH3€, HAONIOJCHHUE CIUIOIIHBIX M JIMHEHYaTbIX CHEKTPOB HM3JIyUYEHUs):
CaMOCTOSITENILHO  COOMpaTh yCTaHOBKY U3 HM30bITOUHOrO Habopa
000py/I0BaHUs, ONKCHIBAThH XOJI OTBITA U €T0 PE3YNIbTAThI, (HOPMYITHPOBATH
BBIBO/IbI;

IPOBOAMUTH IPU HEOOXOJUMOCTU CEPUI0 MPSIMBIX HU3MEPEHUM, ONpenesss
CpeqHee 3HAYCHHE W3MEpPSIeMON BeIMYUHBI ((POKYCHOE paccTOsHHE
coOuparomeld JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MEPUTENHHOTO MTPUOOPA);

IPOBOAMTH MCCIEAOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BaHUEM NPSMbIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIPU
PAaBHOYCKOPEHHOM JIBJKEHMHM ©0€3 HadJalbHOW CKOpPOCTH, HEpHoJa
KOJIeO0aHUN MaTeMaTUYeCKOr0 MasTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHHs U YIJia NPeJoOMIICHUs OT YIJa
NaJeHNs): IUJIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM  3aBHUCHUMOCTH



bu3nYecKuX BEIUYUH B BUJE TAOMUIl U rpaduKOB, JENaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

MPOBOJIUTh KOCBEHHBbIC U3MEPEHUS] (U3MYECKUX BEIMYUH (CPEmHsIs
CKOPOCTb U YCKOPEHHE TeJla TPU PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHUE
CBOOOJHOTO TMaJieHusl, KECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJILKCHHS, MEXaHWuecKkass padoTa M MOITHOCTh, YacTOTa M TEPUOJ
KOJIeOaHMI MaTeMaTH4eCKOTO W MPYXKHHHOTO MAasTHUKOB, ONTHYECKas
CWia CcoOMWparIie JUH3bI, pPaJAUOAKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH
U3MEpPEHHUs, CIeAys MPEeAJIOKEHHOM WHCTPYKIUHU, BBIUUCIATH 3HAYEHUE
BEJIMYMHBI U aHATU3UPOBATH MOJyUYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOMN
IIOTPEIIHOCTA U3MEPEHUM;

cOOJII0/1aTh MTpaBUila TEXHUKHU 0€30MacHOCTH MPpHU padoTe C 1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TNPU3HAKK M3YUYEHHBIX (QPUIUUECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, [UNIaHeTapHas MOJIeTb aTOMa, HYKJIOHHAsI MOJIEJIb
aTOMHOTO $]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HU3YUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHCIE:
CIHIOMETP, TATYUKH TOJIOKEHHUSA, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TMepuckor, (Goroanmnapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKON, JO3UMETP, Kamepa BuibcoHa), HCHONAB3YySd 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJIEHUW UM  HEOOXoauMble  (PU3NUYECKHe
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUIHBIC PUCYHKU N3YUEHHBIX TEXHUICCKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB MIPU
pelieHuH  Y4eOHO-TIPaKTUYECKUX  3aJady, ONTHUYECKHUE CXEMbl IS
MIOCTPOCHUS N300paKEHUH B TTOCKOM 3epKalie M COOMpAroIIeH JINH3E,
NPUBOANTh  TMPUMEpPHl  (HAXOOWTh  HWHMOpPMAIMIO O  TIPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHWW B TMOBCEAHEBHOU
YKU3HHU JIJIs1 o0ecrieueHrs 0€30MacHOCTH pU 00pallleHuy ¢ TpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUSI 3J0POBbsI U COOJIIOIEHUSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIECH CpeIe;

OCYIIECTBIISITh TOUCK HWHPOpPMAIUN  (PU3UIECKOTO  COACPKAHUS B
HNuTepHeTe, caMoCTOATEILHO (POPMYITHPYS TOMCKOBBIHN 3aMpOC, HAXOAUTh
NYTH ONPEJEIICHUs] JOCTOBEPHOCTH MOTYYEeHHON HH(POPMAIIMU Ha OCHOBE
UMEIOIINUXCS 3HAHUH U IONMOJIHUTEIbHBIX HCTOYHUKOB;



WCITIOJI30BATh MIPH BBHIMOJHEHUHN YUEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3NYIECKOTO COACPIKAHNUS, CITIPABOYHBIC MAaTEPUATIBI, PECYPCHI
cetu UHrepHer, BianeTre Npu€MaMM KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCbMEHHBIE M YCTHBIE COOOIICHHUS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKHX HCTOYHHKOB (PU3UYECKOTO COJEpIKaHMUS,
MyOJIUYHO MPECTABIATh PE3YJIHTAThl IPOSKTHOM MU UCCIIEI0BATEIHLCKON
NEATEIbHOCTH, TMPH 3TOM TPaMOTHO  HCHOJIb30BaTh  M3YUYEHHBIN
NOHATUUHBIN anmapatr K3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3CHTAaIMeld C Yy4ETOM OCOOCHHOCTEW ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauvecTBo yacos
Ne HaumenoBanue pa3iesoB U TeM
Konrpoabusie | IIpakTuv
n/n NMPOrpaMMbl Bceero
padoThI padoThI
Paznen 1. ®usuka u eé poJib B IO3HAHUM OKPY:Ka0UIero Mupa
1.1 ®du3mka - Hayka o MpUpoe 2
1.2 Puznyeckre BEINUYNHbI 2 1
1.3 EctecTBeHHOHayUYHBIN METO]] TO3HAHUS 2 1
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeleHHS] 0 CTPOEHUM BelllecTBa
2.1 Crtpoenue BeriecTBa 1
29 JIBr>KeHUE 1 B3aUMOJICCTBHE YACTHI] ) 1
' BEIIIECTBA
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:xkeHHe U B3auMOeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3




32 HNuepuus, macca, mIOTHOCTh 4 1
3.3 Cuia. Bune! cun 14 2
Hroro no pazaeny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEN U ra3oB
41 Hasnenue. llepenava naBiaeHus TBEPABIMU 3
' TeNaMH, XXUIKOCTSIMH U Fa3aMH
4.2 JlaBieHune KUIKOCTH 5
4.3 ATMochepHoe 1aBlIeHHE 6
44 JlelicTBuE KUIKOCTH U ra3a Ha IOrpyKEHHOE 7 3
' B HUX TEJIO
Hroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTB. DHeprus
5.1 PabGora 1 MomHOCTb 3 1
5.2 [IpocTbie MexaHU3MBI 5 1
53 MexaHuyeckast SHEPTUs 4 1
Hroro no pasneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KVIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne i/l Kounrpoabusie  IIpakTm
NPOrpaMMsbI Bcero
padoTsbI padoThI
Pa3pgen 1. TenmsioBLIe siBJeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
1.2 TeroBbie IPOIIECCHI 21 1 5
Hroro no pazaeny 28
Pasjen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tena . |
’ U UX B3aHMOJICICTBHE
2.2 IToCTOSHHBIN IEKTPUIECKUN TOK 20 2 7
2.3 MarHuTtHbI€ SIBJICHUS 6 1 1.:
24 DNIeKTpOMarHuTHasi MHAYKIHUS 4
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14




9 KJIACC

KoaunuyecTBO 4acoB

HaumeHnoBaHue pa3iesioB U TeM
Kontpoabubie IIpakTm

NPOrpaMMsbI Bcero

padoTsbI padoThI

Ne ni/n

Pazgen 1. Mexannueckue siBJIEHUSA

L1 MexaHndeckoe IBIKEHNE U CIIOCOOEI €r0 10 |
' OTHCAHUS

1.2 BsaumonetictBue ten 20 1 3

1.3 3aKOHBI COXPAHECHUS 10 3
Hroro no pazneny 40
Pa3gen 2. MexannuecKkue KoJ1e0aHUSA U BOJTHBI

2.1 MexaHnndeckue KonebaHus 7 3

2.2 MexaHndeckue BOJIHBI. 3BYK 8 1 3
Hroro no pazneny 15

Pasznen 3. 9J1€KTp0MaFHI/ITH06 MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJHbBI

31 DNEKTPOMarHuTHOE I0JIE U 6 )
' AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazaeny 6

Pa3gea 4. CBeToBbIe ABJICHUSA



4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2
4.2 JIuH3BI ¥ onrTHYecKKe MPUOOPHI 6 3
4.3 Paznosxxenue 6eoro cBera B CIIEKTP 3 2
Hroro no pazaeny 15
Paznen 5. KBaHToBbI€ SIBJICHUSA
5.1 Hcnyckanue v noriaoueHnue CBeTa aToMoOM 4 1
5.2 CrpoeHue aTOMHOTO s/ipa 6 1
53 SnepHbie peakiuu 7 1
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-0000111a101IMIT MOYJIb
6.1 [ToBTOpeHne u 0600IICHNE COEPIKAHIS 9 )
' Kypca dusuku 3a 7-9 Kiacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2’







HOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIE
padoThI

IIpakTHyeckue
padoThI

Ja

U3

®dusnka — HayKa O IPUPOJE.
Asnenus npupoasl. Puznyeckue
SIBIICHUS

MeXaHI/ILICCKI/Ie, TCIIJIOBBIC,
QJICKTPHICCKUEC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

du3nyeckue BETUINHBI U UX
HU3MCPCHHUC

VYpok-uccrnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIH
KHJIKOCTHOTO TEPMOMETpA U
JaT4YnKa TeMneparypol”

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIC
HAayKH U3Y4arOT IPUPOY.
EcrecTBEeHHOHAaY4YHBIN METOJ
no3HaHus. Onucanne GU3NIECKUX
SIBJICHUM C TTOMOIIBIO MOJIeIeH

VYpoxk-uccienosanue "l[IpoBepka
TMIIOTE3bI: JadbHOCTD IOJIETA
[IapyKa, MymeHHOTO




TOPU30HTAILHO, TEM OOJIBIIE, YEM
OoJIpIIIe BBICOTA ITyCcKa"

Crtpoenue BeriectBa. ONBITHI,

7 JIOKA3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BEILIECTBA

8 JIBU>KeHue 4acTHIl BEIIECTBA
VYpoxk-uccienoBanue «OMNbITHI IO

9 HAOJIIOIEHUIO TEILIOBOTO
PaCITUPEHHSI Ta30BY

10 ArperaTHble COCTOSIHUS BEIIECTBA
B3auMocBsi3p Mex 1y cBOWiCTBaMHU
BEILIECTB B PA3HBIX arperaTHbix

1 COCTOSIHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOOBI
Mexannueckoe IBIKECHHUE.

12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHUE

13 CxopocTtb. EnuHuIb CKOpocTu

14 Pacuer iyt 1 BpeMEHHU IBUKEHUS
WNuepuus. 3aKkoH MHEPLIMH.

15 B3anMozencTeue Ten Kak IpuynHa

HU3MCHCHUSA CKOPOCTU ABUKCHHA TCII




IInoTHOCTH BemiecTBa. PacueT maccel

16 1 o0beMa Teja Mo ero MIOTHOCTH
JIaboparopHas paborta

17 «Onpenenenue MIOTHOCTH TBEPAOTO
Tena

18 Pemenue 3anay no teme
"ITnoTHOCTE BemecTna"
Cuna xak xapakTepucTHUKa

19 B3aumoaencTus tei1. Cruina
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3ydenue

20 3aBUCUMOCTH PACTSIKCHUS
(medhopmaniun) mpy>KUHBI OT
MIPUIIOKEHHOM CHITBD)

21 Arnenue Tarorenus. Cuiia TSHXKECTH
CBs13b MEX]ly CHIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue
3aga4 no teMe "Cuna Tspkecti"
Cuia TSKECTH Ha IPYTUX TUTAHETax.

23 PusnyecKre XapakTepUCTUKH
TJIaHET

24 N3mepenne cuit. luHamomeTp

25 Bec tena. HeBecomocTh
CnoxxeHue IByX CHJI, HallpaBJIECHHBIX

26 10 OJHOW MPSIMOM.

PaBHOpelicTBYOIIAsA CHIT




27

Pemrenue 3amad mo reme
"PaBHOnelicTBYIOMIAS CHIT"

28

TpeHue CKOJIbKEHUS U TPEHUE
nokost. Tpenue B mpupoie u
TEXHUKE

29

30

JlabopaTopHas pabora «3ydenue
3aBHUCHUMOCTH CHUJIbI TPEHUS
CKOJIB)KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEID)

Pemenue 3a1au Ha onpeneneHue
PaBHOJIEUCTBYIOIIEH CUIIBI

31

Pemenue 3amau mo tremam: «Bec
tenay, «I['padpuueckoe n3oOpakeHue
cry, «CHIbDy,
«PaBHOENUCTBYIOILIAS CUII»

32

KonTponbhas pabota 1o remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, m1oTHOCThY, «Bec Tenay,
«['padmueckoe n3odpakeHue CUI»,
«Cunpn»

33

Hasnenne. CriocoObl yMEHBIIEHUS U
YBEJIUYEHUS JaBICHUS

34

JlaBiienue ra3a. 3aBUCUMOCTD
JIaBJIEHUs Ta3a oT 00bEMa,
TeMIepaTypsl




[Tepenaua naBiieHust TBEPABIMU

35 TeJIaMH, )KUJKOCTAMH U Ta3aMH.
3akoH [lackans
JlaBieHue B )KUJAKOCTH U Tase,

36 BBI3BAHHOE JICICTBUEM CHUJIBI
TSOKECTH

37 Pemenue 3amay o teme «JlaBieHue
B JKMJIKOCTH U Ta3e. 3akoH [lackasi»

38 CooOmarommecst cocyapl

39 I'unpasnuueckuit npecc

40 Manowmetpsl. [TopriaeBoi
JKMJIKOCTHBIN Hacoc
Atmocdepa 3emn. [TpuanHb
CYILIECTBOBAHUS BO3TyIIHON

41 000109kH 3eMiIH. 3aBHCUMOCTD
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MOPs

4 Bec Boznyxa. ATmMocdepHoe
JIaBJICHUE

13 N3mepenune atMochepHOTO
nasnenus. OneiT Toppuuernm
3aBUCHUMOCTB aTMOC(HEPHOTO

44 JIABJICHUS OT BBICOTBI HAJl YPOBHEM
MOpst

45 Bapomerp-anepoun. AtmochepHoe

AABJICHUC HA PA3JIMYHBIX BBICOTAX




46

Pemenue 3anau no reme
"AtmocdepHoe naBieHue"

47

JelicTBue ®KUAKOCTH U ras3a Ha
[IOTPy>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

48

49

50

51

JlabGopaTopHas pabora
«Ornpenenenre BhITAIKUBAIOLIEH
CWJIBI, ICUCTBYIOLICH HA TEIIO,
MOTPY>KEHHOE B KUIKOCTH

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJIE OT 00bEMa
MOTPYKEHHOU B )KHJIKOCTh YaCTH
Tea

IlnaBanue Tea

JIaGoparopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHHE JOAKH U
OIpeIeNIeHuE €€
rpy3onoabéMHOCTH"

52

Pemenue 3amau mo remam:
«IlimaBanue cyos.
Bo3nyxomnaBanuey, «/laBinenue
TBEPABIX TEJ, )KUIKOCTEN U Fa30B»

53

Mexanudeckas pabora

54

MontHoctb. EAUHUIIEI MOIITHOCTH




55

VYpok-uccrnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAECMON NP
noanLéMe 1o JiecTHure"

56

[Ipoctele MexaHU3MBI. Ppruar.
PaBHOBecue cun Ha pbluare

57

58

59

60

KonrtpomnbHas padora mo teme
«/laBrieHye TBEPBIX TEII,
KHUJIKOCTEH 1 Ta30B» /
Bcepocculickas npoepoydHas
pabota

PesepBHblii ypok. Pabora ¢
TeKcTamu 1o TeMe «/laBnenue
TBEPIBIX TN, KHUIKOCTEH U Tra30By» /
Bcepocculickas npoepouHas
pabota

Prruaru B TexHuKe, OBITY ¥ IPUPOJE.

JIaGoparopHas paboTa
«HccnenoBanue ycioBHi
pPaBHOBECHSI ppIYara

Pemenue 3agay mo Teme «Y CI0BUSA
PaBHOBECHS pblyara

0.5

61

Koaddumnuent nonesnoro nerctus
Mexanuzma. Jlaboparopnas padora
«M3mepenne KI1/] nHaknonHOM
TUIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MomHocTh, KIT/"




Mexanudeckas SHEpIusl.
63 Kunernueckast ¥ noTeHIMaIbLHas
SHEprus

64 3aKOH COXpaHEHUsI MEXaHUYECKOM

SHEPruu

YPOK-3KCIIEPUMEHT IO TEME
"DKCEpUMEHTAIBHOE OIpE/ICTICHUE
65 W3MEHEHUSI KHHETUYECKON U
MOTEHIIUATBLHOM SHEPTHH TPU
CKaThIBAaHUHM TEJIA 110 HAKIOHHOMN

mIockocTu"

66 KonTponbHas padoTa 1o Teme
«PaboTa 1 MOITHOCTh. DHEPTHUSD)

PesepBHblit ypok. Pabota ¢
67 TEKCTaMH I10 TeMe "MexaHndeckoe
nIBIOKeHHe"

PesepBubrii ypok. Pabora ¢
68 TekcTamu 1o teme "Pabora.
MormuHocTts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IMpakTnyeckune
padoThI

Ha

U3

OCHOBHBIE ITOJIOKECHHUS
MOJIEKYJISPHO-KHHETUYECKON
TGOpI/II/I 1 UX OIIBITHBLIC
[MOATBEPKIACHUS

Macca u pasMep aTOMOB U MOJICKYJI

Mojaenu TBEPIOTO, KUJKOTO U
ra3zo000pa3HOro COCTOSTHUM
BEIIEeCTBA

OObsicHEHnE CBOMCTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOTo
COCTOSIHUI1 BEIlleCTBA Ha OCHOBE
IIOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Kpucrammueckue u amopHbIe
Tena

CMaunBaHue U KalmWJUISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

TemmoBoe paciipC€HUC U CIKATUC

Temneparypa. CBA3b TeMIEpaTypbl
CO CKOPOCTBIO TEIJIOBOT'O IBMXKEHUS
YacTHI]




Buytpennss sneprus. Crioco0Obl
U3MEHEHHS BHYTPEHHEH SHEPTUuu

10

Bunae! rerionepenaun

11

Ypok-koHpepenus "TIpakTruaeckoe
MCII0JIb30BAaHUE TEIIOBBIX CBOMCTB
BEILECTB U MAaTEPUAJIOB B LIEJIAX
sHeprocoepekeHus "

12

13

14

15

KommgectBo TemnoTel. Y aenpHas
TCIITIOEMKOCTD

YpaBHEHHE TEIIOBOrO OanaHca.
TerooOMeH 1 TeroBoe
paBHOBecHe

JlaGopaTopHas pabora
"UccneqoBanue SIBJICHUS
TEIJI000MEHa MTPU CMEIIMBAHUT
XOJIOAHOU U ropsiueit Boab!"

Pacuer koandecTBa TEIIOTHI,
HEOOXOMMOTO ISl HarpeBaHus
TeJa U BBIIEISAEMOI0 UM IIPU
OXJIAXKICHUH

16

JlaGopaTopHas pabora
"Onpenenenne yaeabHOU
TEIJIOEMKOCTH BelecTna"

17

DOHeprus TOIMBa. Y IeabHast
TEIJIOTa CTOPAHUS




18

[InaBnenue u oTBepIEBaHKE
KPUCTANIMYECKUX TeJl. Y IeNIbHas
TEIJI0Ta TJIaBIECHUS

19

JlaboparopHas pabora
"Onpenenenue yaeiabHOM TEII0ThI
T1aBJIeHUs Jibaa"

20

21

22

23

[Tapoo6pazoBaHue 1 KOHAEHCALUS.
Hcnapenue

Kunenne. Y aenpHas TennoTa
napooOpa3oBaHUs U KOHJCHCAIUH.
3aBUCHUMOCTh TEMIIEpPaTyphl
KHIICHHUS OT aTMOC(HEpPHOTO
JaBJIEHHUS

Brnaxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpenencHue
OTHOCUTEJILHOM BJIAXKHOCTH
BO3yXxa"

Pemienune 3aga4d Ha OIIPCACIICHUC
BJIA’KHOCTH BO3yXa

24

[IpuHUMIBI pabOTHI TEIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBAraTens BHyTPEHHETO CTOPAHMS

25

KIIJI TenoBoro gBUraTeisl.
TeroBele IBUTATEIN U 3aIINTa
OKpYXKaroliei cpeasbl

26

3akoH COXpPAHCHUA U IPCBpALLICHUSA
SHCPIrrU B TCIUIOBBIX MpOoHECCax




27

[ToaroroBka k KOHTPOIBHOM padoTe
o TeMe "TennoBbIe ABJICHUS.
W3meHeHue arperaTHbIX COCTOSIHUM
BemecTna"

28

KonrtponsHas pabora no reme
"TennoBrle sBIeHU. I3MeHeHE
arperaTHbIX COCTOSIHMM BemecTna'

29

30

Onektpuzarus Ten. [IBa poaa
IEKTPUIECCKHUX 3aPsI0B

ypOK—I/ICCJ'IeI[OBaHI/Ie

"DnekTpu3anus Tel1 UHAYKIHEH U
MIPU CONTPUKOCHOBEHUM"

31

B3aumoneiicTBre 3apsKEHHBIX TEII.
3axoH Kynona

32

DIIeKTpUYEeCcKoe MoJie.
HarpsxeHHOCTh 2JIEKTPUYECKOTO
noJist. [Ipunnun cynepno3uuuu
JNEKTPUYECKUX TOJIEN

33

34

35

Hocurenu snexTpudeckux 3apsios.
OnemeHTapHbIi 3apsa. CTpoeHue
aToma

[IpoBOOHMKY M TUAIEKTPUKU. 3aKOH
COXpaHEHHUs AIIEKTPUUYECKOI0 3apsaa

Pemienune 3aga4d Ha NIPpUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3apsa10B

36

DIIEKTPUYECKUN TOK, YCIIOBHS €T0
cyuiectBoBanus. UcTouHUKHN
ANEKTPUYECKOr0 TOKA




37

38

JlelicTBUSA SIIEKTPUUECKOTO TOKA

VYpoxk-uccinenosanue "JleictBue
3JICKTPUYECKOTO TIOJIS Ha
MPOBOJHUKHU U AUAJIEKTPUKHU"

39

DNEeKTpUUYECKUil TOK B MeTajlIax,
KHUAKOCTAX U razax

40

41

42

DneKTpuyecKas menb 1 e€
COCTaBHEBIE YaCTH

Cuna toka. JlabopaTtopHas pabota
"M3mMepeHue U peryJIiupoBaHHUe CUIIbI
ToKa"

DNEKTPUUECKOE HAIPSHKEHUE.
Boabsr™etp. JTaboparopHas paboTa
"N3mepenHue u peryaupoBaHue
HanpsokeHus"

0.5

0.5

43

ConpoTHuBiIeHNE TPOBOIHUKA.
VY nenpHOE CONPOTUBIICHNE
BEIIIECTBA

44

JlaboparopHast pabota
"3aBHUCUMOCTD 3JIEKTPHUUECKOTO
COIIPOTHBIICHHSI TPOBOTHUKA OT €TO
JUTMHBI, TUIOLIA/TU TIOTIEPEYHOTO
ce4eHus u martepuana”

45

3aBHCHMOCTb CHJIBI TOKA OT
HarnpsokeHus. 3akoH Oma st
ydacTKa e




46

JlaboparopHas padora
"HccnemoBanue 3aBUCUMOCTH CHJIBI
TOKa, UIYIIEro Yepe3 Pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HaInpsuKeHUs: Ha pe3ucTope”

47

[TocnenoBarenbHOE U apaJUIEIbHOE
COEIMHEHUS IPOBOJIHUKOB

48

JlaboparopHas padota "IIpoBepka
IIpaBUJIa CII0KEHUS HAIPSHKEHUI
IIPU MOCIIEA0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

49

50

51

JlaGopaTopHas padora "IIpoBepka
MIPaBWJIA JIJISL CHITBI TOKA TIPH
napaieIbHOM COSAMHEHUH
pe3uctopos"

Pemienue 3aga4d Ha NPUMCHCHUC
3akoHa Oma AJIg Pa3JInIHOIO
COCAMHCHUA ITPOBOJHUKOB

Pabora 1 MOIITHOCTE
SJIEKTPUUECKOT0 TOKa. 3aKOH
[xoyins-Jlenna

52

JlaGopaTtopHas pabota
"Onpenenenue pabOTHl U MOIITHOCTH
ANEKTPUUECKOrO TOKa"

53

DIIEKTPUYECKUE LIEeTIH U
MOTPEOUTENH IEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHUe




54

[IocTostHHBIE MAarHUTBI, UX
B3aMMOJCHUCTBHE

55

56

VYpok-uccnenosanue "M3yuenue
OJIEH MTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarautHoe noJjie

3eMIIM U €ro 3HaUYeHUE JUIS KU3HU
Ha 3emie

57

[ToaroToBKa K KOHTPOJIBHOM padboTe

1o TeMe "DIEKTPUUYECKUE 3apsJIbl.
3apsKeHHbIE TeNla U UX
B3aumMoaencTsusl. [1ocTOSHHBIN
SIIEKTPUUECKUNA TOK"

58

59

KonTponbHas paboTa no reme
"DreKTpUUECKUe 3apsiabl.
3apsKEHHBIE TeNa U UX
B3aumojencTeud. [locTosHHBIM
3NEeKTpUYECKUil ToK" /
Bcepoccuiickas npoBepodHast
paborta

PesepBHylit ypok. Pabora c
TekcTamu 1o teMe "llocTossHHbIN
AIIEKTPUYECKHM TOK" /
Bcepoccuiickas npoBepodHast
paborta

60

OmnbIiT Opcrena. MarHuTHoe mose
AIEKTPUUECKOr0 TOKa MaruutHoe
0JI€ KaTYIIKH C TOKOM

61

[IpumeHeHne AMeKTPOMArHuTOB B
texauke. Jlaboparopnas pabota

0.5




"N3yueHue neicTBUS MATHUTHOTO
0JIs1 HA TPOBOJAHUK C TOKOM"

62

DNEeKTPOABUTATENb IOCTOSHHOTO
ToKa. Mcronb3oBanue
AJIEKTPOBUTATENICH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue U u3ydyeHue
paboTHI dNIeKTpoABUTATEIS"

63

OneiTel @apanes. 3aKoH
AIIEKTPOMATHUTHON MHAYKITUH.
[IpaBuino Jlenna

64

Onekrporeneparop. Crocoos
MOJYYCHUS dIEKTPUIECKONR
SHEPruM. DIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEepruu

65

66

67

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MAarHUTHBIC SIBJICHUS"

Kontponbhas paboTa o reme
"DJIeKTpUUECKHE U MATHUTHBIE
SIBICHUS"

PesepBHrIit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBrie
siBiIeHus"

68

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TeMe "MarauTHbIe
siBieHus"




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KonTposabHbie

Bcero
padoThI

IIpakTnueckue
padoThI

MexaHnuyeckoe IBUKEHHUE.
MarepuanbpHas TOUKa

Cucrema orcuera. OTHOCHTEIHHOCTD
MEXaHNYECKOr0 JBMYKECHHUS

PaBHOMEpPHOE IIPSAMOJIMHENHOE
JIBUKECHHE
HepaBHoMepHoe npsiMonuHeiiHOe

nBwkeHue. CpeHsisi ¥ MTHOBCHHAs
CKOPOCTb

[IpssMonnHeHOE paBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

CxkopocTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

JlaGopatopHas pabota
"Omnpenenenne yCKOPEHUs Tena npu
PaBHOYCKOPEHHOM JBIKEHHUH IO
HAKJIOHHOM ITIOCKOCTH"

CBoOoaHoe nagenue tei. OmbITh
I'anmunes

PaBHOMepHOe JABMXKCHUCE 110
OKPY’KHOCTH. HCpI/IO,Z[ 1 4acCToTa




oOpamienus. JIuneiinas u yrioBas

CKOPOCTH

10 LlentpocTpeMuTeIbHOE YCKOPEHHE

1 ITepsbsiii 3akoH HetoTOoHa. BekTop
CHJIBI

12 Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAsA cHita

13 Tpetuii 3akon HproToHa.
Cyniepnio3unius cui

14 Pemenue 3aau Ha mpUMeHeHHE
3akoHOB HproTOHA

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3anay no teme «Cuna
YOPYTOCTH
JlaGopaTopHas pabota

17 «OmnpeneneHune )KeCTKOCTH
IPYKUHBD)

18 Cuna tpeHus

19 Pemenue 3amau nmo reme «Cuna
TPEHUSD»
JlaGopatopHas paboTa

20 "Onpenenenue ko3 dunuenra
TPEHUs CKOJIbXKEeHUs"
Pemenne 3amad mo teme "3aKOHBI

21 Herorona. Cuina ynpyroctu. Cuna

TpeHus"




22

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O
TATOTCHUA. yCKOpeHI/Ie CBO6OI[HOFO
naacHUusA

23

Ypok-koHpepeHnus "J[BrkeHue Ten
BOKPYT TPaBUTAIIMOHHOTO [IEHTPA
(Conneunas cucrema). ['anaktuxu"

24

25

Penrenue 3amau mo teme "Cuia
TSXKECTU U 3aKOH BCEMUPHOTO
TAroTeHUs"

HepBaﬂ KOCMHYCCKaAsA CKOPOCTb.
HeBecomocTts u Meperpy3Ku

26

PaBHOBECHE MaTepUAIBHOI TOYKHU.
AOCONIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOroO TENA C
3aKpEIIEHHON OChIO BPAILICHMUSI.
MowmenT cuinsl. LleHTp TsokecTn

27

PaBHOBecHE MaTepuaIbHOM TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENA C
3aKpETUIEHHOW OChIO BPAILICHHUSI.
MowmenT cuinsl. LleHTp TsokecTu

28

Pemenue 3anau no reme "MomeHT
cuibl. LleHTp TsxecTn"

29

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "MexaHn4ecKoe IBIKEHUE.
BsaumoneiictBue Ten"




KontponbHas pabora 1o reme

30 "MexaHN4YeCKOE IBUKECHUE.
Bs3aumozeiictBue Ten"

Nmmynsce Tena. IMITynbC CUIIBL.

31 3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heylpyroe
B3aUMOJICHCTBUE

1 Pemienue 3ampau o reme "3akon
COXpaHEHHUs uMIyJbca'

1 Ypok-koHbpepeHius "PeakTuBHOE
JIBU>KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanunveckas paboTa U MOIIHOCTh

15 Pabora cuiibl TSKECTH, CUJTBI
YOPYTOCTH U CHJIBI TPEHUS
JlaGopaTopHas pabota

16 «Omnpenenenue pabOTHI CUITBI TPEHUS
MIPY PaBHOMEPHOM JIBH)KCHUH TeJla
10 TOPU30HTAIBHON MTOBEPXHOCTH»

37 CBs13b 9HEPTHH U paOOTHI.
IloTennmanbHas 3Heprus

18 Kunerunueckas sneprusi. Teopema o
KHMHETHUYECKON SHEPTUH

19 3aKOH COXpaHEHUS YHEPTUH B
MEXaHUKe

40 JlaGopaTtopHas pabota «3yueHue

3aKOHa COXpPaHCHH SHEPTrUM»




41

KonebarenbHoe JABHKCHHUE U €T'O
XApaKTCPHUCTUKHU

42

3aryxarommue KoieOaHus.
BrinyxieHHbIe KoJeOaHMs.
Pesonanc

43

MaremaTuyecKkuil U Ipy>KMHHBII
MasiTHUKU

44

Ypok-uccienoBanue «3aBUCUMOCTb
nepuoja KojaebaHui OT )KECTKOCTH
MPYKUHBI U MACChI TPy3a»

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOJIECOaHUIX

46

47

48

JlaGopaTopHas pabora
«Ormpenenenue 4acTOThI U IEPHOAA
KoJIeOaHUH MPYKUHHOTO MAsITHUKA)

JlaGopatopHas pabota «IIpoBepka
HE3aBHCUMOCTH IIEepHo/a KoJeOaH i
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexannyeckue BoiaHEI. CBOMCTBA

MCXaHHUYCCKHUX BOJIH. HpOI[OJ'IBHLIe 151
MOIICPCUYHBIC BOJIHbBI

49

Ypok-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPIOM TellE.
CeiicMuueckue BOIHBI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3ByKa




51

Ypok-uccienoranue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbpepeHius "YIbTpa3ByK 1
nH(}pa3BYyK B MPUPOJEC M TEXHUKE"

54

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "3aKOHbI COXpAHEHUS.
Mexannyeckue KoneOaHust U BOJHBI'

55

KonTponbHas pabota 1o teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KoneOaHus: 1 BOJTHBI'

56

57

DIIeKTPOMArHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHLIe BOJIHBI

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

58

VYpok-koudepennus "llkana
AJIIEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBaHue AIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

59

Ypok-uccnenosanue "M3yuenue
CBOICTB OJICKTPOMArHuTHBLIX BOJIH C
MOMOIIIbI0 MOOUITEHOTO TennedoHa"

60

Pemenue 3anau Ha onpenenexHue
YaCTOThI U JJIUHBI
3JIEKTPOMATHUTHOUN BOJIHBI




61

DNeKTpOMarHuTHas IpUpoJia CBETA.
CxkopocTth cBeTa. BonHoBBIE
CBOMCTBA CBETA

62

Hcrounuku ceera. [Ipsamonnneiinoe
pacnpocTpaHeHue CBETa. 3aTMEHHUS
Connua u Jlynst

63

64

3aKOH OTpa)K€HUsI CBETa. 3epKaa.
Pemenue 3ana4 Ha npuMeHEHHE
3aKOHA OTPaKEHMsI CBETa

HpeHOMHeHI/Ie cBeTa. 3aKOH
MMPCIOMJICHHA CBETA

65

[TostHOE BHYTpEHHEE OTpaKEeHNE
cBeta. Mcnonb3oBaHue MogHOTO
BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPETOMIICHUS] CBETOBOT'O JIy4a OT
yIja najieHus Ha TpaHuIle "BO3AyX-

nn

CTCKIJIO

67

VYpok-koHpepeHus
"Ucnoap30Banye NOJIHOTO
BHYTPEHHETO OTPAXKEHUS:
CBCTOBO/JbI, OIITHKOBOJIOKOHHAA
CBA3b"

68

JIna3el. OnTHYecKas CHIIa JIMH3BI

69

[TocTpoenue n300pakeHU B INH3AX




70

JlaboparopHas pabora
"Onpenenenne GoKycHOTO
paccTOSHUS ¥ ONTUYECKON CHIIBI
cobuparome TUH3b"

71

Ypoxk-koHpepenuus "OnTuyeckue
JMH30BbIe TPUOOPHI"

72

73

['ma3 kak onTuyeckas cuctema.
3penue

Ypok-koHdepenus "JledexTs
3penusi. Kak coxpanuts 3peHue"

74

Paznoxxenne 6emoro cBera B CIIEKT).
Omnbitel HetoTona. Ciioxxenue
CIEKTPAJIbHBIX I[BETOB. Jlpcmepcus
cBeETa

75

JlaboparopHast pabota "OMBITHI 11O
Pa3IoKEeHUI0 OEJIoro CBEeTa B CHEKTP
M BOCHIPpHUATHUIO IBETA TPCIMETOB IIPHU
UX HaOJIOICHUH Yepe3 [[BETOBHIC

buabTpH"

76

VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHuus U qudpaxus’”

77

OmnsiTel Pesepdopna u nnanetapuas
MoJieb aToMa

78

IToctynatel bopa. Monens atroma
bopa




I/ICHyCKaHI/Ie U IOTJIOIICHUE CBECTA

79 aroMoM. KBautbl. JIuneiiuareie
CHEKTPBI

20 VYpoxk-npaktukym "Habmonenue
CIIEKTPOB UCITyCKaHUs"

81 PagnoakTUBHOCTE U €€ BUJIBI

2 CtpoeHue aTOMHOTO sipa.
Hyxionnas monens

23 PannoakTuBHbBIE MpeBpallICHUS.
N3oTormsr

24 Pemenue 3agau no reme:
"PanuoakTuBHBIC MTpeBpamicHus "

85 IIepuon nomypacnana
VYpok-koH(pepeHIus

86 "PannoakTUBHBIC U3IIyYEHUS B
IIPUPOJIE, MEIULIMHE, TEXHUKE"
Snepubie peakiuu. 3aKOHbBI

87 COXpPaHEHUs 3apsA0BOTO U
MacCOBOT'O YHCET

28 DHeprus CBSA3U aTOMHBIX SIJIEP.
CBs13b Macchl U SHEPTUU

29 Pewenue 3anau no teme "fAnepHeie
peakuuu"

90 Peakmuu cuHTE3a U JENCHUS SAEP.
Ncrounnku sHeprun ConHua U 3BE37

01 VYpoxk-koudepennus "SAnepHas

sHepreTuka. JlercTBus




PaAMOAaKTUBHBIX U3IyYEHUHN Ha
’KUBBIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOIBHOM padboTe
10 TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
DNIEKTPOMArHUTHbIEC BOJTHBI.
KBanToBble sBiIeHUS"

93

94

95

KoHTponbHas paborta 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIC BOJTHBI.
KBanTtoBbI€e siBieHusa"

[ToBTOpEHME, 000OIICHHE.
JlaboparopHblie pabOTHI IO KypCy
"B3aumopeiictue Ten"
[ToBTOpeHue, 0600IIeHNE. Pemenne

pPAaCUYETHBIX M KAUYECTBEHHBIX 3a/1a4
1o teme "TeruoBble npouecchr”

96

[ToBTOpenue, o000meHne. Pemenue
pacueTHBIX M KAUeCTBEHHBIX 3a7a4
o Teme "KII/] TemnoBbIx
nsurareaei"

97

[ToBTOpenue, 00o0meHne. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3aJa4
no teme "KIIJI anekrpoycraHoBOK"

98

[ToBTOpeHue, 0000IIEHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeToBBIC SIBICHUS"




[ToBTOpenue, o6061menue. Pabota ¢
99 TEKCTaMU 110 TeMe "3aKOHEI
COXpaHEHUs B MexaHuKe"

[ToBTOpenue, o6o61menue. Pabota ¢
100 TekcTamu 110 TeMe "Konebanus u
BOJIHBI"

IToBTOpenue, 0600meHne. PaboTa ¢
101 TekcTamu 1o Teme "CBeToBbIe
SIBICHUS"

IToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBas u

snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TIPOTPAMME

102
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJIBHOH MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHUSA

7 KIIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHA

1.2

1.3

pasiinuaTthb SABJICHUSA IIO OINHCAHUIO HMX XapPaKTCPHBIX CBOMCTB M H4

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

pacrno3HaBaTh MpPOSBIECHUE H3YUYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MHpe, B TOM 4Hcie (pu3ndecKue sIBJICHUS B IPUPOJIE,
IIPU 3TOM ME€PEBOUTH MPAKTUYECKYIO 337auy B y4eOHYI0, BbIICIATh

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKHX SBICHHIA

1.4

OINUCHIBATh M3YYECHHBIE CBOWCTBA Tel W (PU3UUECKUE SBICHMS,
UCIONB3Ysl (pU3MUecKHe BENMYUHBI, MPU OMNMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEMbIX BEJIWYMH, HUX
00O3HAaYeHHUsT ¥ eNWHHUIBI (U3NYECKUX BEJIWYHH, HAXOANUTh
(GopMybl, CBS3BIBAIOLIME JAHHYIO (U3MUYECKYI0 BEJIHUMHY C
JPYTMMHU BETUYMHAMU, CTPOUTD I'paUKKU U3YUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘-ICCKI/IX BCJINYHH

1.5

XapaKTEPU30BaTh CBOMCTBA TEJ, PU3NUECKHE SIBJICHUS U MPOIECCHI,
HCNOJIb3Ysl HM3YYEHHBIE 3aKOHBI, IMPU ITOM J1aBaThb CIIOBECHYIO
(bopMynUPOBKY 3aKOHa M 3alHMCHIBATh €r0 MaTeMaTUYeCKoe

BBIPAKCHUC

1.6

OOBSCHATH PU3NIECKUE SIBICHUS, TIPOIIECCHI M CBOKMCTBA TEIl, B TOM

YUCI€ W B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL MNPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe W3 | — 2 JOrMYecKWX WIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PM3WYECKUX SIBICHUH, (PU3MUYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pelarth pacu€THbIC 3a4a4M B | — 2 AEHCTBUS, UCTIONb3YSl 3aKOHBI U

(dbopMyIbl, CBsi3BIBatONME (DU3WUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a yCJIOBUS  3aJauyd  3alMChIBaTh  KpaTKoe  YCJOBUE,
MOJICTABIATh (PU3UUECKUE BEIUYMHBI B (DOPMYJBI U TPOBOAMTH
pacuéThl, HAXOAWUTh CIPABOYHBIC JaHHbIE, HEOOXOAUMBIC IS
peuicHu-d 3a4a4, OLICHUBAThH PCATUCTUIHOCTD HOJIy‘-IGHHOﬁ

(bu3nUYecKoil BeTUYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO DPELIUTh MPH MOMOLIA
(U3NYEeCKUX METOJIOB, B OIUCAHWU WCCICIOBAHUS BBIJIEIATH
MpoBepsieMoe  TpearnoyiokeHue  (Tumoresy),  pas3iauyaTth U
MHTEPIPETUPOBATh IOJYYEHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B

XOJ¢€ OIIbITa, A€JIATh BBIBOABI 11O €T0 pE3yJIbTaTaM

1.9

1.10

IPOBOJUTH OMNBITHI 10 HAOMIOJACHUIO (PU3NYECKUX SIBICHUM WiIn
¢u3nveckux  CBOMCTB  Telm:  (opMymupoBaTh  MpOBEpSEMBIC
NPEINoN0oXKEeHUs,, CcoOUpaTh YCTAHOBKY M3  MPEIJI0KEHHOTO
000pyI0BaHUS, 3aMMCHIBATH XOJI OIBITA M (DOPMYITUPOBATH BBIBOBI
BBIIIOJIHATH IPSMBIE U3MEPEHUsI C MCIOJIb30BAHUEM AHAIOTOBBIX W

UG POBBIX MPUOOPOB, 3aMUCHIBATH MTOKa3aHHUs IPUOOPOB C YUETOM

3aJIaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHHM

IPOBOJUTH MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYroil ¢ HCIOJb30BaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUHU YYEOHOTO HCCIIEAOBaHMs, COOMpATh
YCTAHOBKY U BBINOJHATh W3MEPEHUs, Cienys MNpeIoKECHHOMY
wiaHy, (UKCHpPOBaTh pe3yibTaThl IOJYYECHHOH 3aBUCHUMOCTH
(bu3NYECKUX BEIMYMH B BUJIE MPEIOKEHHBIX TaOIUI] U rpa(UKOB,

ACJIaTh BBIBOJBI IO PE3YJIbTaTaM HCCICIOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEpeHHs (PU3NYECKUX BEIMYHUH, CIEAYys
MPEMIOKEHHOM  MHCTPYKLIMHM: TIPU  BBINOJHEHWH H3MEPEHHM
coOMpaTh HKCHEPUMEHTANBHYIO YCTAaHOBKY M BBIYUCIATH 3HAYCHHUE

UCKOMOM BEJTNYUHBI

1.13

coOmoaTh TpaBWIa TEXHWKW Oe€30macHOCTH mTpu  pabore ¢

1a0opaTopHBIM 000pYyI0OBaHUEM

1.14

yKa3bplBaTh MNPUHIUNBI JCUCTBUS NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB, XapakTE€PU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX

npUOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO MX OMHMCAHUS,




UCIIONB3YSl 3HAHHUA O CBOMCTBaX (U3MYECKUX SBICHUH U

HeoOxouMBbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TPUMEpHl (HAXOAUTH HWHPOPMALUIO O MPUMEPAX)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHOM KM3HM i1  oOecrieyeHus: Oe30MacHOCTH  IpH
oOpameHnn ¢ TpuOOpaMH ¥ TEXHHYECKHMH YCTPOHCTBaMH,
COXpaHEHHs 370POBbS M COOJIOJACHUS HOPM 3KOJIOTMYECKOTO

TOBE/ICHUS B OKPY>KaIOIIEH cpee

1.16

OCYIIECTBISATH OTOOP HCTOYHUKOB HH(OpMaLuu B ceTi IHTEepHET B

COOTBETCTBUH C 3aJaHHBIM ITOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIONINXCS 3HAHUM W MyTEM CpaBHEHUS PA3IUYHBIX HUCTOYHHKOB
BBIJICJISITh MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM WITH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHEHUH yueOHBIX 3alaHuN
HAYYHONOIYJISIPHYIO ~ JIUTEPATypy  (U3NYECKOTO  COJEpIKAHMA,
CIIpaBOYHBIE MaTEpHallbl, pecypcbl cetu VHTepHeT, BIaneTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE 1 YCTHBIE COOOIIEHUS
Ha oOcHOBe 2 — 3 HCTOYHMKOB HH(popManuu (GU3HUECKOro
coJIepKaHusl, B TOM YHCJIe MMyOJINYHO AeNaTh KPaTKHe COOOIIEHUS O

pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpPU 3TOM
IPAMOTHO MCHOJb30BaTh W3YYEHHBIM MOHATHWHBIA anmapar Kypca

(bu3MKH, CONPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIIEH

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacripeienaTb  O00S3aHHOCTH B TPyIIle B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJadyaMH, CJICOUThL 3a BBIINOJHEHHEM IlIaHA
JIEMCTBUI, aJeKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKJIad B
JIeATEIILHOCTh TCPYIIIBL, BBICTPanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBAS MHEHNE OKPYIKAFOIINX

8 KVIACC




Kon
NMPoOBEPSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011ero 00pa30BaHusd

1.1

HUCIIOJIb30BaTh IMOHATHUA

1.2

pasimiaTh SABJICHUSA 110 OIHCAHUIO HMX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

1.4

1.5

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUN B
OKpY’KarollleM MUpe, B TOM 4yHciie (U3NYECKue SIBJICHUS B IPUPOJIE,
MIPHU STOM MEPEBOIUTH MPAKTUYECKYIO 337a4y B YUeOHYIO, BBIICIATh

CYULIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3NIECCKHX SIBICHHUHA

ONKCHIBATh M3y4YEHHbIE CBOMCTBa Tel U (U3HUECKUE SBICHMUS,
UCMONIb3ysl (U3NYECKHE BEJIMYUHBI, NPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJNB3YEMBIX  BEIHYHH,
00O3HaYeHHUss M eIUHHUIBl (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyJBl, CBS3BIBAIONINE JaHHYIO (HU3MUECKYI0 BEIUYHUHY C
JIPYTUMH BETMUYUHAMHU, CTPOUTH IPpa)UKU U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BETMYHUH

XapaKTepu30BaTh CBOWCTBA Tell, PU3NICCKUE SIBIICHUS U TIPOIIECCHI,
HCIOJIb3YSl WM3YUYEHHBIE 3aKOHBI, IPU ITOM J1aBaTb CJIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHA H 3alKCBIBATh €r0 MaTeMaTHYECKOe

BBIPAXKCHUC

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:

BBIABJIATH IPUYIUHHO-CICACTBCHHLBIC CBA3U, CTPOUTDH 0OBSICHEHHE U3

1 — 2 jormyeckux MmaroB ¢ MOMONIbIO 1 — 2 W3Y4YEHHBIX CBOWCTBA

(bu3nUecKux ABICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

peuaTth pacu€THble 3a7a4u B 2 — 3 A€MCTBUS, UCIIOJIb3Ysl 3aKOHBI
(dhopmynbl, CBsA3BIBalONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBUS 3a/layd 3alMChIBaTh KPATKOE yCIIOBUE, BBISBISATH
HEJIOCTaTOK JIaHHBIX JUIsl PElIeHUs 3aJa4d, BHIOMPATHh 3aKOHBI U
dbopMyIbl, HeoOXoaUMBIE Al €€ pelIeHUs, MPOBOIAUTHh PACUETHI U
CpPaBHMBATh I[IOJIydYeHHOE 3HaueHHe (PU3NUYECKON BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO DPELIUTh MPH MOMOLIA

(I)I/I3I/I‘-ICCKI/IX MCTOHOB, HCIOJIb3yA ONHUCAHHUC UCCICIOBAHUA,

{



BBIICIIATH ITPOBEPACMOC ITPEATIIOIOKCHNUE, ONCHUBATD ITPABUJIIBHOCTDH

nopsaKa nmpoBCACHUA UCCIICA0BAHUA, 1CJIATh BBIBOJbI

1.9

MPOBOJUTH OMBITHl 1O HAOMIONCHHIO (DPU3MYECKUX SBICHUN WM
¢bu3znueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPEINON0oKEeHUs,, CcoOUpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

000py/10BaHus, OMUCKIBATH X0 OIbITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATh MPSIMbIE HM3MEPEHUS] C HCIOJIb30BAHUEM aHAJOTOBBIX
npubOpOB M JAaTYUKOB (PU3MUECKUX BEITUYMH, CpPaBHHUBATbH
pe3ynbTaThl M3MEpPEHH ¢ ydé€ToM 3aJaHHOW  abCOIOTHOM

MOTPEUTHOCTH

MPOBOJUTH  HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBl OT JPYrod C HCIOJIb30BAaHUEM IMPSIMBIX H3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEI0OBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileays MpeasokKEeHHOMY IUIaHy, (UKCHpPOBATh
pe3yIbTaThl MOTYYSHHOHN 3aBUCUMOCTH B BHJIE TAOJIUI] U TPAPHKOB,

ACJIaTh BbIBOJBI IO PE3YJIibTaTaM HCCICIOBAHUS

1.12

MPOBOJIUTh  KOCBEHHBIE  HM3MEpPEHUS  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBATh ~ WM3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEQys MPEIJI0KEHHON HWHCTPYKUHUH, W BBIYUCIATH

3HAa4YCHUC BCINYHHBI

1.13

1.14

CO6J'II-O,Z[aT]':> npaBujia TCEXHHUKHU 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MNPUHLUIBl JEHCTBUS W3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HAa UX OIUCAHUS, UCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘-I€‘CKI/IG 3aKOHOMCPHOCTU

1.15

pacno3HaBaThb MPOCTHIC TCXHUYICCKUC YCTpOﬁCTBa 1 U3MCPUTCIILHBIC
HpI/I60pI)I Mo CX€MaM M CXEMATUYHBIM pUCYHKaM, COCTaBJIATh CXEMBI
QJICKTPHUICCKUX LIeIel ¢ mocledoBaTelbHBIM U napauic/IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHHUS

OJICMCHTOB JJICKTPHUYCCKUX I.IGHGfI

1.16

NPUBOANUTE TPUMEpHl (HAXOAUTh HWHGPOPMALHUIO O MPUMEPAX)
IPAKTUYECKOIO  MCIOJIb30BaHMs  (PU3MYECKUX  3HAHUM B
MOBCETHEBHOM KM3HM Il oOecriedeHus: Oe30MacHOCTH  IPH

oOpamieHUM ¢ TNpuOOpaMH H TEXHHMYECKHUMH YCTPOWCTBAMH,




COXPAaHEHHUsI 3J0pOBbS M COOJIOACHHUS HOPM DSKOJOTHYECKOIrO

MOBEJICHUS B OKPYKAIOUIEN Cpeae

1.17

OCYIIECTBIISATh MOUCK HH(POpPMAIUH (DU3MUECKOTO COJICpPXKAHHS B
cetu MIHTEepHET, HA OCHOBE UMEIOIINXCS 3HAHUH U TIyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HMCTOYHUKOB BBIICIATH MHPOPMAIUIO, KOTOpas

SBJISIETCS] IPOTUBOPEUYUBOM MIIK MOKET OBITh HETOCTOBEPHOM

1.18

UCMOJb30BaTh IPU BBHINOJIHEHUM Y4YeOHBIX 3a/JaHUil Hay4HO-
MOMYJIIPHYIO JIUTEPATypy (PU3NYECKOTO COJIEp)KAHMSA, CIIPABOYHBIC
Marepuansl, pecypcbl cetu MHTepHeT; BianeTb NpuéMamu
KOHCIEKTUPOBaHUs TEKCTA, MpeoOpa3oBaHus HH(DOPMALIUK U3 OTHOM

3HaKOBOM CHCTEMBI B APYTryro

1.19

1.20

CO3/1aBaThb COOCTBEHHbIE THCHbMEHHBIE U  KpaTKUE YCTHBIE
cooOmeHusi, 00001ass UHPOPMAIUIO M3 HECKOJIBKUX HMCTOYHUKOB
(bu3znyecKkoro coaepkaHus, B TOM uucie MyOJIMYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM MM UCCIEA0BATEIBbCKON AEATEIbHOCTH, IPU
3TOM TpPaMOTHO HMCHOJIb30BaTh M3YyUYECHHbIM MOHSATHIHBIA ammapar

Kypca (pu3MKHu, CONPOBOXKIATh BBICTYIIEHUE MPE3eHTalue

TIPY BBITIOJTHEHUH YY€OHBIX IPOEKTOB U UCCIIETOBAaHUH (PU3NUECKIX
MIPOLIECCOB pacHpeeiaTh 00I3aHHOCTH B IPYIIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMHM 33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBaTHO OLICHUBATh
COOCTBEHHBI BKIAJ B JESATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aMMOJICHCTBUE, TMPOSABISS  T'OTOBHOCTH

paspemats KOHQIHKTHI

9 KUIACC

Kon
NpoBepsieMoOro
pe3yabTara

1.1

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€r0 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUA

1.2

pasiinyaTts ABJICHHA 110 OIHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M H:

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (I)I/IE}I/I‘-IGCKOC SABJICHUC

1.3

pacnio3HaBaTb MPOABJICHUC H3YUYCHHBIX q)mnqecxnx SIBJICHUN B

OKpY’KarollleM MUpe, B TOM 4yHciie (U3NYECKue SIBJICHUS B IPUPOJIE,




IIPU STOM MEPEBOUTH MPAKTUYECKYIO 337auy B yUeOHYIO, BHIICIATh

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKY) (PH3UUECKUX SBICHHIA

1.4

1.5

OIMKCHIBATh W3yYEHHBIC CBOMCTBA Tel W (DU3MUECKHUE SIBICHUS,
UCTONB3ysl (pu3Mueckue BEIMYUHBI, IMPH OMHMCAHUU IPABUIBHO
TPaKTOBAaTh  (DM3WUECKUN  CMBICT  HCIIOJIb3YEMbIX  BEJIHYMH,
0003HAUYEeHHUA U EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GbopMyIIbI, CBS3BIBAIONINE JAaHHYI (U3HUYECKYI0 BEIUYHUHY C
JIPYTMMHU BETMYUHAMU, CTPOUTD IpadUKK U3YyUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEITMINH

XapaKTepu30BaTh CBOWCTBA Tell, PU3NICCKUE SIBIICHUS U TIPOIIECCHI,
UCIIOJb3Yysl H3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYyJIUPOBKY 3aKOHA H 3alHCBIBATH €r0 MaTeMaTHYECKOe

BbIPAXXCHHUC

1.6

OO0BSCHATH (PU3NYECKHE MPOLIECCHI U CBOICTBA T€J, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2 — 3 JOTMYEeCKUX IIaroB C IMOMOIIbI0 2 — 3 H3yYEeHHBIX CBOMCTBA

(I)I/ISI/I‘-ICCKI/IX HBHCHHﬁ, (I)I/IBI/IIICCKI/IX 3dKOHa UK 3aKOHOMCPHOCTH

1.7

pemath pacy€THble 3a7a4yd (omMparoulecss Ha cucremMy u3 2 — 3
yYpaBHEHHI1), WCIIONB3YsT 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIWYMHBL: HAa OCHOBE AaHANM3a YCIOBHS 3aJaud
3allUCBhIBaTh KPAaTKOE YCIOBHME, BBIABIATH HEAOCTAIOLINE WM
M30BITOYHBIE TAHHBIE, BEIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAMMEBIE
JUIsL peuieHusi, MPOBOAUTH PAaCYEThl U OLICHMBATh PEATUCTUYHOCTD

MIOJTy4E€HHOT0 3HauYeHUs1 (PU3NYECKOMN BETNUMHbI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPH MOMOLIA
(U3NYECKUX METOIOB, UCIIOJIb3YS OMUCAHNE HCCIIEIOBAHNUS, BBLACIIATI
MIPOBEPSIEMOE MPEATIONO0KEHHNE, OLICHUBATh NPABMWIBHOCTH IMOPSIKA
IIPOBEACHUS MCCIICOBAHUA, [€JaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOIEHUHN U OTIBITOB

1.9

IPOBOANUTH OMBITHI N0 HAOMIOACHHIO (U3UUECKUX SBICHUN WIH
(U3NYECKUX CBOMCTB TEJl: CAMOCTOSITENILHO COOMPATh YCTAHOBKY U3
M30bITOYHOTO Habopa 000PyAOBaHNS, ONIUCHIBATH XO/1 ONBITA U €r0

pe3yabTaThl, POPMYIHPOBATH BHIBO/IBI




1.10

1.12

MPOBOJUTh TIPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHHH,
OTIpesieNisisi CpeHee 3HAYCHHE W3MEpsSeMOW BeNHUYMHBI ((POKYCHOE
paccTosiHue coOuparoliei JIMH3bI), 00OCHOBBIBaTH BBIOOpP criocoba

U3MepeHus (U3MEPUTEILHOTO MPUoopa)

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI: IJIAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTaThI
MOJyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TaOIMLU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBaHUA

MPOBOJIUTh  KOCBEHHBIE  M3MEpEHUs  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBAaTh  W3MEpPEHHs,  coOuparb  SKCIEPUMEHTAJIbHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUS, CIEAysS MPEIIOKEHHON
WHCTPYKIMM, BBIYUCIIATH 3HAYCHHUE BEIWYMHBI M AHAJIU3UPOBATh
MOJYYECHHBIE PE3YJbTaThl € YYETOM 3aJaHHOM MOTPEIIHOCTH

U3MEpPEHU

1.13

1.14

CO6J'IIOI[aTI:> npaBujia TCEXHUKU 0e30IMaCHOCTH npu pa60Te C

1a00paTOpHBIM 000PYI0BaHHEM

pa3nanyaTh OCHOBHBIC MTPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJETCH:
MarepuaigbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYCUYHBIN
WUCTOYHUK CBETa, JIy4, TOHKas JMH3a, IJIaHeTapHas MOJAENb aroMma

HYKJIOHHag MOACJIb aTOMHOTO d1pa

o

1.15

XapaKTepu30BaTh NPUHLUIBl JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM Ha UX OIUCAHUsA, UCIOJIb3Ys
3HaHHA O CBOWCTBax (U3MUECKUX SIBICHUH U HEOOXOAMMBIE

(1)H3H‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HpUOOPOB U
TEXHOJIOTHUECKUX MPOIIECCOB MPH PELICHUN Y4eOHO-IPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl IIOCTPOESHUS U300pa’KEeHUH B IIIOCKOM

3epKaJie ¥ coOuparoliei TuH3e

1.17

NPUBOANUTE TPUMEpHl (HAXOAUTh HWHPOPMALHUIO O MPUMEPAX)
IPAKTUYECKOIO  HCMOJIb30BaHMs  (PU3MUECKUX  3HAHUM B

MOBCETHEBHOM KM3HM Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpamieHUM ¢ TNpuOOpaMd H TEXHHUYECKHUMH YCTPOWCTBAMH,




COXPAaHEHHUsI 3J0pOBbS M COOJIOACHHUS HOPM DSKOJOTHYECKOIrO

MOBEJICHUS B OKPYKAIOUIEN Cpeae

1.18

OCYIIECTBIISATh MOUCK HH(POpPMAIUH (DU3MUECKOTO COJICpPXKAHHS B
cetu lHTEpHET, CaMOCTOSITEIbHO POPMYIIUPYS TIOUCKOBBIH 3arpoc,
HAaXOIUTh IyTH OMNPEACICHUS JIOCTOBEPHOCTH  IOJYYCHHOMN
WHPOpPMAIIUM Ha OCHOBE HMMEIONIMXCSI 3HAHUH M JIOTOJHHUTEIHHBIX

HCTOYHHUKOB

1.19

1.20

WCTOJNB30BaTh TMPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUl Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro CoAep)KaHUs, CIpPaBOYHBIC
MaTtepuainbl, pecypchl ceTtu HMHTepHeT; Biaierb npuéMamu
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUU U3 OJJHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE HH(pOpPMALUU M3 HECKOJBKMX HCTOYHHKOB (PU3MUECKOTO
coJiepKaHus, MyOJIMYHO MIPEJICTABIISITh PE3YJIbTAaThl IPOSKTHOM MU
UCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCIIOJIB30BaTh W3YYEHHBIM IOHATUMHBIM ammapaTr H3y4aeMoro
pa3znena (U3MKA U CONPOBOXKAATH BBICTYIUIEHHE Npe3eHTaluel ¢

y4€TOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB

1.21

TIPY BBITIOJTHEHUH YY€OHBIX IPOEKTOB U UCCIIEIOBaHUH (PU3NUECKHIX
MIPOLIECCOB pacHpeaeiaTh 00I3aHHOCTH B IPYIIIE B COOTBETCTBUHU C
IIOCTABJIICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA UM  KOPPEKTHUPOBATh €ro, aJaeKBaTHO OLICHUBATh
COOCTBEHHBI BKIAJ B JEATCIBHOCTh TPYIIBI, BBICTPANBATH
KOMMYHUKAaTUBHOE€  B3aMMOJICHCTBUE, TMPOSABISS  TOTOBHOCTH

paspemiats KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3jiena

Kox
3JIEMEHTA

IIpoBepsieMble 31eMeHTHI CO/IEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MUPA

1.1

®dusuka — Hayka O Mpupojae. SIBICHHUS NPUPOIBL
duznyueckre SBICHUA: MEXaHUYECKUE, TEIJIOBBIC,

QJICKTPHUYCCKNEC, MAI'HUTHBLIC, CBECTOBLIC, 3BYKOBLIC

1.2

dusznueckre BenUYuHBL M3MmepeHue (uzMUECKUX
BennunH. Dusmueckue npubopsl.  [lorpentHocTs

U3MepeHHid. MexyHapoaHas CHCTeMa €IMHHII

1.3

1.4

1.5

ECTGCTBCHHOH&y‘IHHﬁ MCTO/ ITO3HAHUA: Ha6J'IIOI[€HI/Ie,
MMOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMIKCHUC TUITOTES,
OKCIICPUMCHT II0 IIPOBCPKC THUIIOTE3, 00BsICHEHHE

Ha0JII0/1a€MOT0 SIBJICHUS
Onwucanue GpU3MYECKUX SBICHUI ¢ TOMOIIBIO MOJETICH

[TpakTuueckue paboOTHI:

##HPar##l3mepenne pacCTOSTHUH.
#i#Par#t#l3MepeHne 00bEMa KUJIKOCTH U TBEPAOTO
Tena.

#H#HParf##OnpeiesieHre pa3MepoB MalbIX TEJ.
#HiHPar###l3Mepenne TemmepaTypsl pH  TOMOIIU

KHUAKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

#H#HParf##CTpoeHrEe BellecTBAa: aTOMbl U MOJIEKYJIBI,
ux pasmepsl. OMBITHI, JOKa3bIBAIOIINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##HPar###]IBmkenne  dactui] BemiecTBa.  CBA3b
CKOPOCTH JBWDKCHHS YacTHI[ C TeMIIepaTypOH.

BpoynoBckoe asmkenue, 1uhdysus

23

B3aPIMO,Z[eI>'ICTBI/I€ YacCTHIl BCIICCTBA: IPUTAXKCHUC U

OTTaJIKUBaHUEC




HH##Par#HH ArperaTHble COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, JKAJKOCTEN U TBEPABIX
2.4 (KpUCTATMYECKUX)  TeJl.  B3auMOCBS3b  MEKIY
CBOMCTBAMHM  BEIIECTB B  Pa3HBIX  arperaTtHbIX
COCTOSTHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue pabOTHI:
##HPar###OneHka 1uaMeTpa aToMa METOJIOM PsiioB (C
UCIoJIb30BaHueM (oTorpaduii).
2.6 #HHPar###OnbITel  TI0  HAOMIONEHUIO  TETJIOBOTO

pacIHIMpeHust ra30B.
HHHPar#H###OnBITEI 0 OOHAPY)KEHHUIO NIEHCTBHSA CHI

MOJICKYJIAPHOTI'O IMPUTAKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JBUKEHUE
###HPar###Ckopocts.  CpenHsAs  CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JIBUKeHUHU. Pacdyér myTtu u BpeMeHU
JIBUKEHUS
SIBrenue uHepuu. 3aKoH UHepIMU. B3aumonecteue
33 TeJ KaK NpUYMHA U3MEHEHUSI CKOPOCTH JIBHIKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Tella
34 #i#HtPar## InotHocTh BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BellecTBa
3.5 Cwita Kak XapakTepHUCTHKA B3aMMOJIEHCTBHS TEIl
3.6 Cuna ynpyrocty u 3akoH ['yka. M3mepenue cuibl c
' MOMOILBIO TMHAMOMETpA
3 HiHPar## SIBnenue Tarotrenus u cuia Tsokectu. Cusa
7 TSKECTHU Ha Apyrux IaHerax. Bec rema. HeBecomocTs
13 Cuna Tpenusi. TpeHue CKOJNBXKEHHS U TPEHUE IMOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 HH#Par#H##H#Cll0)KeHHe CWJI, HalpaBJICHHBIX MO OJHOM
' npsiMoid. PaBHoelcTBy0IIas CUIT
3.10 [TpakTuueckue pabOTHI:




3.11

3.12

OrnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBHXKECHMS
(mapuka B KUAKOCTH, MOJEIN BJIEKTPUUYECKOTO
aBToMOOWIs W Tak panee). OmpexneneHue cpeaHen
CKOPOCTH CKOJBXKEHHs Opycka WIM TIapuKa 110
HaKJIIOHHOM miockocTH. OnpeneneHue IMIOTHOCTH
TBEpAOro  Tena.  ONBITBL,  JEMOHCTPUPYIOLIUE
3aBHCUMOCTbH pacTsbKeHus (aedopmanun) npy>XKUHbBI OT
MPWIOKEHHON cuibl. OMNBITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHHUSI OT Beca Tena U

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN

®Ou3nYecKne IBJICHUS B npupoJac: NMpuMEpPbl ABUKCHUA C
pas3iINdHbIMH CKOPOCTSMU B J)KUBOU M HEKHUBOU npuponac

HCﬁCTBHC CHJIBI TPCHUA B IPUPOAC U TEXHUKE

TexHu4yecKkue yCTpouCTBa: TUHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEN 1 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBép)IOFO tena. CnocoOsl YMCHBIICHUS H

YBCIIUUYCHUA JaBJICHUA

I[aBJ'IeHI/IC rasa. 3aBUCHMOCTH JaBJICHHUA Ta3a oOT

00bEMa, TeMIepaTypbl

4.3

4.4

Hepe,uaqa JaBJICHHUA TBép,I[HMI/I TCJI1aMH, XXUAKOCTAMU U

razamu. 3axoH Ilackais. ITHeBMaTHYeCKHEe MAIIMHBI
3aBHCHMOCTD JaBJICHHUA JKHAKOCTH OT FJ'IY6I/IHI>I.

I'mnpocrarnueckuin rapajokc. Coobmatomuecs

cocynsl. ['uapaBinyeckne MEXaHU3MbI

4.5

AtMochepa 3emsin U aTMOC(epHOE JIaBIICHUE.
[Tpy4yMHBI CyIIECTBOBAHUS BO3AYIIHOM 000JIOYKH
3eMIIH. OmnbIT Toppuuennn. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

Wzmepenune atmocdeproro namnenus. [Ipubopsr ans

U3MepeHHs aTMOC(HEPHOTO AaBIICHUS

4.7

JelicTBUE XKUIKOCTH M raza Ha MHOTpyXKEHHOE B HUX
Teno. Breltankuparomas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TOTPY)KEHHOH B IKHJAKOCTH 4YacTH TeJja.
OnpeneneHne BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH
Ha Telo, MOrpyxeéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, IEUCTBYIOIIECH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tena. OTMbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  BBITAJIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT 00BEMaA
MOTPYKEHHOM B )KUIAKOCTh YAaCTH TEJIA U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHUE  JIOJKM W  ONpeaeieHue e

pr301'[0)1’béMHOCTI/I

4.10

dusuyeckre  ABIEHUS B  MPHUPOJAE:  BIHUSHHE
atMoc(epHOro JaBJICHWS HAa JKHBOW  OPTraHU3M,

TJIaBaHUE PBIO

4.11

TexHu4yeckue ycTpOMCTBA: COOOMIAIOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJAA, THAPABIMYECKHNA Mpecc,
MaHOMETp, 0apoOMeTp, BEICOTOMEP, MOPIITHEBOM HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT A

5.1 Mexannyeckasi pabota

5.2 Mexanudeckas MOLTHOCTb

53 [IpocTble MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs

' II0CKOCTh. [IpaBuiio paBHOBecus pbryara

54 [IpumeHeHre paBuiia paBHOBECUS pblyara K OJIOKY
«3onoroe  mpaBuiIo»  MexaHukH. KoapduuueHt

5.5 IOJIE3HOTO NEUCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MbI B ObITY U TEXHUKE

5.6 [ToTeHumanbHast SHEPruy Tea, MOAHATOro Haja 3eMIIEN

5.7 Kunernueckas sneprus

53 ITonHas mMexaHudeckasl dSHeprusi. 3aKOH W3MEHEHUs U

COXPAaHEHHUS MEXaHUYECKOUN SHEPTUU




8 KVIACC

Kon
pa3jiena

5.9

5.10

[IpakTuueckue pabOTHI:

#Hi#Par##Onpenenenne paboOThl CHIIBI TPEHUS TPH
pPaBHOMEPHOM JIBIDKEHUH Tejla MO TOPU30HTaIbHOU
noeepxHoctu. MccienoBanue yclaoBUM pPaBHOBECUS
peruara. Mamepenune KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXaHUYECKOW SHEPTUU

duznyeckue SBJICHHUSA B npupoec: pbHaru B TCIC

YCJIOBEKa

5.11

Kox
3JIEMEHTA

Texuuueckue YCTPOﬁCTBaZ pbryar, HO,Z[BPDKHLIIZ u
HGHOI[BI/I)KHI;Iﬁ 6J'IOKI/I, HAKJIOHHAaA IMJIO0CKOCTb, ITPOCTHIC

MCXaHU3MBbI B 6BITy

IIpoBepsieMble 3JIEeMEHTHI COAEPKAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

OCHOBHbBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTpPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl1.  OmbITBI, IOATBEPXKAAIOIIUE OCHOBHBIE

ITOJIOKCHU A MOHCKYHﬂpHOKHHCTquCKOﬁ TCOpHUu

Mogenu TBEpPAOro, JKUAKOIO M Trazoo0pa3zHOro
cocTosHu# BemecTa. Kpucramnnueckue u amopdHble

TCI1a

6.3

OObsICHeHHE CBOMCTB ra3oB, KUIKOCTEH U TBEPBIX Tell
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIAPHOKMHETUYECKOU

TEeopuun

6.4

CMauuBaHHE U KalmUJJIAPHBIC SABJICHUS

6.5

TennoBoe pacmMpeHne u cxxaThe

6.6

Temneparypa. CBs3b TeMmIepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O ABMXKCHUSA YaCTUL]




BuyTtpennss JHEPIHUs. CnocoOsl U3MECHEHUS

6.7 BHYTPEHHEH JHEPruM: TEIUlonepeaadya U COBEPIICHUE
paboThI
63 Bunst TEIJIoNepe1ayu: TEIJIONPOBOAHOCTb,
. KOHBEKLUS, U3JTy4YCHUE
KomnuectBo  Temnorel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEILIECTBA
TemiooOMEH M TEIUIOBOE pPAaBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanmaHca
611 [InaBieHne u  OTBEpPAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y e/bHAas TEIUIOTA TUIABICHUS
[TapooOpazoBanue u  KoHaeHcanus. Vcmapenwue.
610 Kunenne. VYpaenbHas Termora mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(epHOTro
JIaBJICHUS
6.13 Brnaxxnocts Bo3tyxa
6.14 OHeprus TOIIuBA. Y IelbHasl TEIIOTa CTOPaHUs
[Mpunuuner  paboTel  TeruioBbix asuratenen KII/L
6.15 TEIJIOBOT'O IBUraTed. TelioBble IBUraTeId U 3allluTa
OKpYXaIOIIeH cpeabl
3aKOH COXpaHEHHsS ¢ TIPEBPAIICHUS DHEPrUU B
6.16
TEIJIOBBIX IIpoLIeccax
[TpakTuyeckue pabOTHI:
HHHPar###ONBITEL 110 OOHAPYXKEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HH#HParf##ONBITBI IO  BBIPALLMBAHUIO  KPUCTAJJIOB
6.17 IIOBapEHHOM COJIM WIIM caxapa.

H#AAPar###OneITEl MO0 HAOIIOLEHUIO  TEIUIOBOIO
pacIIupeHHsI Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
H#Par##OnpeneneHne AaBIeHUs BO3AyXa B OaJUIOHE

LITIPULIA.




HH#HParf##ONBITBI, NEMOHCTPUPYIOIIME 3aBHCUMOCTh
JaBJICHUS BO3JyXa OT ero o0bEMa W HarpeBaHHs WIIH
OXJIQKICHUSI.

#iHPar##l IpoBepka TUIIOTE3BI JTUHEHHOMN
3aBHCHUMOCTH  JJIMHBI  CTOJNOWKA  J>KHIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.
##Par###Habmonenne  M3MEHEHHS  BHYTPCHHEH
SHEPTrUM TeJa B PE3yJIbTaTe TEIUIONEePEaauu U paObOTHI
BHEITHHUX CHIL.

#i##Par###lccnenoBanue SBICHUS TEIUIOOOMEHA IPHU
CMEIIMBAHUU XOJIOTHOU U TOpsiueit BOBI.
#H#HPar###Onpenenenue KOJIMYECTBa TEIJIOTHI,
MOJIYYEHHOTO BOJIOM MpU TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LIUIHH]IPOM.

#H##Par#H#H#Onpenenenue  yACIbHONM  TEIUIOEMKOCTH
BEIIIECTBA.

HiH#Par###lccnienoBanue rpoiecca UCIIapeHusl.
##HtPar##H##OnpeneneHne OTHOCUTEIBHOM BIAXHOCTH
BO3/TyXa.

#H#HPar###Onpenenenue yACIbHOU TETLIOTHI

IJIaBJICHUS JIbJA.

6.18

@dusnyeckue SBICHUSA B IPUPOJE: IOBEPXHOCTHOE
HaTSDKEHHE U KallWUIApHbIE SIBJICHUS B IPUPOJIE,
KpUCTAJLIBI B IpUpo/Jie, u3nydyenrue ConHia, 3aMep3aHue
BOJIOEMOB, MoOpCKue Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHEsl, CHEra.

6.19

TexHuueckue yCTPOWCTBA: KalWIUISAPhl, MPUMEPHI
MCIIOJIb30BAaHUS KPUCTAJUIOB, )KUIKOCTHBIN TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, TUTPOMETpPHBI, ICUXPOMETpP, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTrOPAaHUS.

OJIEKTPUYECKUE U MAT'HUTHBLIE ABJIEHUA

7.1

Onexrpusanus Tei. /[Ba poaa 31eKTpUYECKUX 3aps0B




B3aumopeiictBue 3apskeHHbIX Tel. 3akoH Kyiona

7.2 (3aBUCHMOCTD CHJIbI B3aUMOJICUCTBHS 3apsSHKCHHBIX Te
OT BEJTUYMHBI 3apSJIOB U PACCTOSHUS MEX]Ty TE€JIaMH)
DneKTpudecKkoe noJe. Hamnpsxénnocts

7.3 anekTpuueckoro mons. IlpuHnun — cynepno3unuu
JIEKTPUYECKUX T10JIeH (Ha KaUECTBEHHOM YpPOBHE)
Hocurenu »siekTpudeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anektpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKH
U JUDJIEKTPUKHT

7.5 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsiaa

6 DNEeKTpUYEeCKUid  TOK.  YCIOBHS  CYyIIECTBOBaHUS

‘ ANEKTPUUECKOro ToKa. ICTOYHMKH MOCTOSITHHOTO TOKa
HerictBus 3IIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XUMUYECKOE, MarHuTHOE). OIJIEKTPUYECKHH TOK B
JKUJKOCTSX U razax

. Onektpuyeckas uenb. Cuiia TOKa. DIEKTPUUYECKOE

. HaIpsiKeHUE
79 CompoTuBiieHne MIPOBOJHUKA. VY nenbHoE
‘ CONPOTHUBIICHUE BEILIECTBA

7.10 3akoH OMa aJ1s1 yyacTKa LenH
[locnenoBarenbHOE W HapajuIeIbHOE  COENMHEHUE

7.11
IIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

13 DneKTpuuecKrue Menu U MOTPEeOUTENH DIEKTPHUECKON

' sHepruu B ObITy. KOopoTkoe 3ambIkaHue
[TocTostHHbIEe MarHuThl. B3anmoaeicTBrE MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnone. MarHutHoe mojie 3eMilh U €ro

. 3HAUEHHUE JUIsl )KU3HU Ha 3emIie

716 Oneir Opcrena. MarHuTHOE TMOJIE 3JIEKTPUUECKOTO

TOKa. HpI/IMCHCHI/Ie QJICKTPOMAIrHuTOB B TCXHUKC




JlelicTBME MAarHUTHOrO IMOJII HA MPOBOJHHUK C TOKOM.

BHGKTPOI[BI/H‘&TGJ'II) MMOCTOSIHHOTO TOKa. Mcnoap30BaHue

77 AJIEKTPOJBUraTENIe B TEXHUYECKUX YCTPOMUCTBAX U HA

TpaHCIIopTe

Onbitel  Dapaness.  SIBiaeHUE  3JIEKTPOMArHUTHOM
7.18

unaykuuu. [pasuno Jlenna

DJIEKTPOTreHepaTop. Cnioco0bl MOJTYy4YEeHUS
7.19 AJIEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMM  Ha

BO300HOBJISICMBIX HCTOYHUKAX YHEPTHH

[TpakTrueckue pabOTHI:

OnBITHI 110 HAOJIIOICHUIO JICKTPU3AIUN TEJT UHTYKIIUEH

Y TIPU COMTPUKOCHOBEHUHU.

HccnenoBanue MEHUCTBUS AJIEKTPUYECKOTO MO Ha

MPOBOJAHUKH U TUIIIEKTPUKHU.

COopka m mpoBepka pabOTHI DJIEKTPUUYECKOW IEMU

MIOCTOSTHHOTO TOKa.

H3mepeHnue u peryImpoBaHue CUIIbI TOKA.

W3mepeHue u peryInpoBaHue HAMPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO

yepe3 pe3UcCTop, OT CONPOTUBICHHUS pe3UcTopa U
790 HaNpPSDKEHUsT Ha PEe3UCTOpe.

OnbITHI, JIEMOHCTPUPYIOIIIKE 3aBHUCHUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIEHUSI MPOBOJHUKA OT €ro
JUTMHBI, IJIOLIAIU MOTIEPEYHOI0 CEUEHHUs U MaTepHuaia.
[TpoBepka mpaBWIIa CIIOKEHUS HANPSDKEHUH TIPH
IIOCJIEI0BATEIbHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuIa A1t CUIIbI TOKA IPU MapalieIbHOM
coeuHEHNH  pe3uctopoB. Omnpenenenune  padOTHI
AIIEKTPUYECKOTO TOKa, HUAYLIETO Yepe3 pe3ucTop.
OnpeneneHue  MOLIHOCTU — 3JEKTPUUECKOTO  TOKA,
BBIJICIIIEMOM Ha pe3ucTope. Hccnenosanue
3aBHCUMOCTH CUJIbI TOKA, UIYIIETr0 Yepe3 JIaMIIOUKY, OT

HanpspkeHus: Ha Heil. Onpenenenue KIT/1 narpeBarens.




Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHSA
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOIrO MOJis
MOCTOSTHHBIX MAarHUTOB TIpH WX OOBEIUHEHUU U
paszaenenuu. MccnenoBanue 1eMCTBUS JIEKTPUUECKOTO
TOKa Ha MAarHUTHYO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHUIIBI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa W HAamnpaBJ€HUs TOKa B KaTyuike. HM3ydeHue
JICUCTBUSA MArHUTHOTO TOJISI HA TPOBOJHHUK C TOKOM.
KonctpyupoBanue H M3yUYCHHE paboThI
BIEKTPOABUTATENS. H3mepenne KIIg
ANIEKTPOJBUTATEILHOM  yCTaHOBKU.  OMNBITBI  TIO
HCCJICTOBAHUIO SIBIICHHS 3JIEKTPOMATrHUTHOMN
WHIYKIMU: HCCIICIOBAaHUE HW3MEHEHUN 3HA4YCHUS U

HalpaBJICHUS HHAYKOHOHHOI'O TOKa

dusnueckre SBICHUS B TPUPOJAE: DICKTPUUECCKUE

SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO  JKHMBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMIId, Apeiid MOIIOCOB,
POJIb MArHUTHOTO TOJIA JUIS KU3HU Ha 3emiie, OIS pHOe
CHUSTHHE
TexHu4eckue yCcTpoMCTBA: BIJIEKTPOCKOII, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON IHEPTHH,

79 AIIEKTPOOCBETUTEbHBIE TNPHOOPBI, HAarpeBaTelIbHbIC

' AIIEKTPONPUOOPHI (mpuMepsl), ANIEKTPUYECKHE
MPEIOXPAHUTENH, AJIEKTPOMArHUT, AJIEKTPOJIBUraTellb
MOCTOSIHHOT'O TOKA, TEHEPaTOp MOCTOSTHHOTO TOKa
9 KIIACC
Kon Kon
IIpoBepsieMble 7IEMEHTHI COIEPKaHUS
paszzeina 3IIEMEHTa
8 MEXAHUWYECKMUE ABJIEHUA




Mexannueckoe JABWXKEHHE. MarepuaiibHasi TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHHUS
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE ABU)KEHNE
##Par##HepaBHomepHOE MPSIMOJIMHETHOE
8.4 JnBkeHue. CpeHsisi ¥ MTHOBEHHasi CKOPOCTh TeJla MpU
HEpaBHOMEPHOM JIBUKECHUHU
a5 VYckopeHue.  PaBHOYCKOpeHHOE — NPSIMOJIMHENHOE
' JIBIDKEHUE
8.6 Hi#HPar###CBoboiHoe nagenue. OnelTel [anunes
#Hi#H#Par###PaBHOMEpHOE JBUKEHHE IO OKPYXHOCTH.
8.7 [lepuox u yactoTta obpanienus. JInnelHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHHe
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetwnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI Cynepro3UIIMY CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 #H#HPar##Cuna TpeHUs: cujaa TPEHUs CKOJIBKEHUS,
' CHJIa TPEHHS TIOKOS, IPYTHE BUIBI TPEHUS
S 14 #H#Par###Cuna  TsDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaeHUS
8 15 IBwxkenne mianer Bokpyr Comnma.  [lepsas
' KOCMHYECKasi CKOpocTb. HeBecOMOCTb U Ieperpy3ku
S 16 PaBHOBecue MarepuasbHOW TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 H#H##Par#H#H#PaBHOBecHe TBEPAOro Teja C 3aKPEIIEHHON
' 0Cbl0 BpaleHus. MomeHT cuiibl. LleHTp TskecTu
8.18 Nmnynbc Tena. MIsmenenune umiyibca. mnynbsc cuiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HPar###PeakTUBHOE IBUJKEHUE
8.21 Mexanndeckasi paboTa U MOITHOCTh




8.22

PaGora cun Tskect, ympyroctd, TpeHus. CBs3b

SHEPTUU U PabOTHI

8.23

HOTGHHI/IaJIBHaSI OHEprud TCJIa, MNOAHATOrO Hal

MMOBEPXHOCTHIO 3eMITH

8.24

HOTCHHH&J’IBH&H OHCPIrusia Cc)KaToM IIPYKUHBI

8.25

#H##Par#H#H#Kunetnueckass  sHeprua. Teopema o

KMHETUYECKOU JHEPIUU

8.26

8.27

HH#HPar###3aKkoH COXpaHEHHsI MEXaHUUECKOHM 3HEprun

[TpakTrueckue pabOTHI:

OrnpezenieHne cpeaHeil CKOPOCTH CKOIBKEHHS OpycKa

WIM JIBJKEHMS IIApUKa MO HAKJIOHHOM IUTOCKOCTH.

OnpeneneHne yCKOpeHUs Teja pu paBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPH
PaBHOYCKOPEHHOM  JBMXKEHHH  0e3  HayalbHOM
CKOPOCTH.

ITpoBepka rumoTessl: €CIM IPU PABHOYCKOPEHHOM
JBHXXCHUU 663 HadaIbHOMU CKOPOCTHU IYTH OTHOCATCA
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHU OJUHAKOBEL.

HccnenosBanue 3aBUCUMOCTH CHUJIBI TpEeHUs
CKOJIBKCHUSA OT CHJIBI HOpPMAaJbHOro  JaBJICHUA.
Omnpenenenne KOIPGUIMEHTa TPEHUS CKOJbKEHUS.
Onpenenenne XECTKOCTH NpyxkuHbl. OnpeneneHue
paboThl CHUIIBI TPEHUS TPU PABHOMEPHOM JIBHIKEHUH
TeJla 10 TOPU30HTAIBLHOM MOBEpXHOCTU. OnpeieneHne

paboThl CWJIBI YNPYTOCTH HpU MOABEME Tpy3a C
HUCIIOJIB30BAaHUEM  HCIOABHMKHOIO M  IIOABHKHOI'O

0JIOKOB

8.28

®uznuecKue sIBJICHUS B PUPOE: IPUIIUBBI U OTIUBHI,
nBW>KeHUe TiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE

ABWIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: CIMAOMETDP, JaTUYUKHU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHHUSI, PaKEThI

9

MEXAHUYECKHUE KOJIEBAHW 11 BOJIHBI




9.1

KosnebarensHoe NIBUKCHUE. OcCHOBHEIE
XapaKTEePUCTUKU  KOJIEOAHUW: TEPHOJl, YacToTa,

aMIININTYy da

9.2

MaremaTuyeckuii M NPYXKUHHBIA ~ MAasiTHUKH.
[IpeBpamenrie  SHEPTUM  HpH  KOJIeOATEITLHOM

JABMXCHUHU

9.3

94

9.5

3aryxatomue konebanus. BoIHYyXIeHHBIC KOICOaHMS.

Pe3onanc

Mexanuueckue BoOJHBL CBOHCTBA MEXaHHUYECKHX
BoJH. IIpomonbHble W momepeuHble BOIHBL. JjnHA
BOJIHBI u CKOpOCTH eé pacrnpocTpaHeHus.
MexaHnuecKkue BOJIHbI B TBEPAOM TeJI€, CEMCMUYECKUe

BOJIHBI

3Byk. [')pomMKOCTh 1 BbICcOTa 3ByKa. OTpakeHHEe 3ByKa

9.6

NHdpa3Byk U yIbTpa3Byk

9.7

[TpakTuyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl W INepuojga  KoseOaHui
HPY>KHHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTU IepHOa KoJieOaHM
MNOJBEIIEHHOIO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHofa KoJieOaHM
IPYKMHHOIO MasTHMKa OT Maccel rpysa. IIpoBepka
HE3aBUCHUMOCTH  IIepuoja  KoJiebaHud  TIpysa,
MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a U KECTKOCTH
npyxuHsl. M3mepeHue  yckopeHuss CBOOOJHOTO

najacHus

9.8

dusnueckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB
KUBOTHBIMH, 3EMIICTPIACCHUC, celicMHUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpPOWCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI




10.1

SHGKTPOMaFHI/ITHOC TI0JIC. :‘)J'ICKTpOMaFHI/ITHI)IC BOJIHBI.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2

[IIxana 31€KTPOMarHUTHBIX BOJIH

10.3

OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBETa.

BoHOBEIE cBOiCTBA CBETA

10.4

[TpakTuueckue paboOTHI:
N3ydyeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOUJTLHOTO TeseoHa

10.5

dusnueckue SBIEHUS B NpUpoje: OHOIOrMYecKoe
NeicTBUe  BHIAMMOTO,  yIbTpaUOJETOBOTO |

PEHTTCHOBCKOI'O I/I3J'Iy‘leHI/II71

10.6

Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMArduTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBbDIE ABJIEHUA

11.1

ﬂyquaﬂ MoJienb cBeTa. ICTOUHMKH CBETa

11.2

[TpstmonMHENHOE pacpOCTPaHEHUE CBETA

11.3

11.4

11.5

11.6

Otpaxxenne cBera. [lmockoe 3epkano. 3akoH

OTpakKeHUsI CBETa

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH MMpEJIOMJICHUA CBCTA.

[TomHOE BHYTpEeHHEE OTpaKECHUE CBETA
JInnza. Xop jtyuel B IMH3€

Onrtuueckast cucrema (oroamnmapara, MUKPOCKOIA U

TCIJICCKOIIa

11.7

I'ma3 xak onruyeckas cucrema. bimsopykocTs u

JAIIbHO30PKOCTh

11.8

Pasnosxxenue 6enoro ceera B ciekTp. OnbiTel HhioTOHA.

CrnoxxeHne CIICKTPAJIbHBIX IBETOB. ﬂI/ICHepCI/IH CBCTa

11.9

[TpakTrueckue paboOTHI:

#i#HParf##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaXKEHUsI CBETOBOT'O JIy4a OT yIJIa MailCHHS.
Hi#Par##t#lI3ydenne XapakTepUCTUK H300paKeHUs

nmpeamMeETa B IIJIOCKOM 3€pKaJIC.




12

#H##Par#H#ccnenoBanue 3aBUCHUMOCTH yria
NPEJIOMIJICHUSI CBETOBOTO Jy4a OT yrjla MaJeHUs Ha
IPaHUIIE «BO3IAYX — CTEKIION.

#i#Par#t# lonyuenne M300pakeHUH C  TMOMOIIBIO
cobuparomnieii JINH3HI.

#Hi#Par#t#Onpenenenre (OKYCHOTO pacCTOSHUS H
OIITHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
HHHPar###ONBITE 110 pa3IoXKEHUIO Oeloro CBeTa B
CIIEKTD.

HH#HPar###ONBITBl 110 BOCHPUITHUIO LBETA MPEIMETOB

IIPU WX HAOIOICHUHU Yepe3 I[BETOBbIC (QUIBTPHI

dusnyeckue SBJICHUS B MpUpoJAcC: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHBI, IBETa TEIl, ONTHYECKUE SIBJIICHUS B aTMOochepe
(uBet HeOa, pedpakiys, paayra, MUPax)

T TexHuueckue  ycTpOWCTBA:  OYKHM,  MEPUCKOI,

' ¢doToamnmapar, ONTUYECKIUE CBETOBOIbI
KBAHTOBBGIE ABJIEHU A

1 OmneiTel Pesepdopna v mmanerapHas Mojeib aToMma.
' Mognens atoma bopa

192 Hcnyckanne W morjoieHue cBeTta aToMOM. KBaHTHI
. JIunenyaTsie CIIEKTPHI

12.3 PannoaktuBHOCTh. Anb(ha, 6eTa- 1 raMmMa-u3IIy4eHus

194 Crpoenue artomHoro snpa. HykioHHas Mojenb
. aTOMHOTO siapa. M30Tomnsl

15 PannoaktuBHbBIe ipeBpamienus. [leprosa momypacnana
' ATOMHBIX SIJIEP

126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
. MacCOBOT'O YHMCE

127 OHeprusi CBsi3W aTOMHBIX sijep. CBsA3b Maccel U
. SHEPTUU

18 Peakunun cunHte3a u genenus sgep. McrouHuku
. sHeprun CoJHIa U 3BE3]

2.9 Snepnas osHepretuka. /[lelicTBME pagMOAKTHBHBIX

U3Ty4YeHUI Ha KUBbIE OPraHU3MBI




12.10

12.11

12.12

[IpakTuueckue pabOTHI:

HaGnrosenue CIUIOIIHBIX M JIMHEHYATHIX CIIEKTPOB
U3ITy4YECHHUS.

HccnenoBanue TPEKOB: W3MEPEHUE SHEPTUN YACTHULLBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).

W3mepenue paanoakTuBHOTO (hoHA

®u3nuecKue SBICHUSA B IPUPOJAE: €CTECTBCHHBIN
paziroOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
paZiOaKTUBHOE HM3JyYEHHUE IMPHUPOJHBIX MHUHEPAJOB,
JEHCTBUE PAJMOAKTUBHBIX M3JIy4CHHH HAa OpPraHWU3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMETP, KaMepa Bunscona




HPOBEPAEMBIE HA OI'2 10 ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
HPOI'PAMMBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepseMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YpPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanus Ha ocHoBe PI'OC

[lonumanue ponau (QU3MKKM B  HAYYHOM KapTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUH O 3aKOHOMEPHOMH
CBS3U U IIO3HABAEMOCTH SIBJICHUI IIPUPOBL, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOrHil, 00 3BOIIOLUHU
(bu3NYeCKUX 3HAHUHM U UX POJIU B IIEIOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJAE€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OObSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TEXHUKU U TEXHOIOTHI

3HaHUs O BHJAX MaTepuu (BEIIECTBO M TIOJIE), O JABUKEHUU Kak
crocobe CyIIECTBOBaHMS MaTepuu, OO0 aTOMHO-MOJEKYJISIPHOM
TEOPHH CTPOSHUS BEIIECTBA, O (M3UYECKOH CYITHOCTH SIBICHUU

NpUpOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHME pas3inyaTh SBJICHHUS TIO OINHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX
naHHOe (PU3MYecKoe SBJICHUE; YMEHHE Paclo3HaBaTh IMPOSBICHUE
W3YYCHHBIX (U3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, BBIICIISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU)

Bnagenne ocHoBaMM IOHSATHITHOTO amnmnapara 1 CHMBOJHUYCCKOI'O
SA3bIKA (1)I/I3I/IKI/I 1 UCIIO0JIb30BAHUE UX U PEIICHUSA yLIe6HI>IX 3aJa4,
YMCHHUC XapaKTCPU30BATh CBOMCTBa TCI, (l)I/ISI/I‘-ICCKI/Ie SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYH/IaMEHTAIIbHBIE ¥ SMITUPUIECKHUE 3aKOHBI

VYMeHnne OIHMCHIBAaTh HU3YYCHHBIC CBOMCTBA TE€N U (1)I/ISI/I‘IeCKI/Ie

SABJICHUS, UCIIOJIb3Yy A (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI

BJ'IaI[eHI/Ie OCHOBaMH MCTOJOB HAYYHOI'O IIO3HAHUA C y‘-IéTOM
coOJTroIeHUs paBUJ1 0€301acHOTO TpyAa: HabMoaeHne PU3nIecKux

SIBJICHUMN:

[



YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
W3 JIaHHOTO Habopa 000pyI0BaHUs 110 UHCTPYKIIMH, OMUCHIBATH XO/1
OTIBITA U 3aMUCHIBATh €TO PE3YJIbTAThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NUECKUX
BEJIMYMH: YMEHHUE I[UIAHUPOBaTh HU3MEPEHHUS, CaMOCTOSITEIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIHH,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATh IOJyYEHHBIE
pe3yapTaTel ¢ Y4YETOM 33JaHHOM IIOIPEIIHOCTH pe3yJbTaTOB
HU3MEPEHUI;

MIPOBEJICHUE HECIOXKHBIX OSKCIEPUMEHTAIBHBIX MCCIIEI0BaHUM;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOAMTHh  HCCJIENOBAaHUE 1O  HMHCTPYKLUH, IPEACTABIATh
MOJTy4YE€HHBIE 3aBUCIMOCTH (PU3NYECKUX BETUYHH B BUJIE TaOJHII U
rpadUKoOB, YYMTHIBaTh IOIPELIHOCTH, JENaTh BBIBOJBI 110

pe3yiibTaTaM HCCICAOBaHUSA

[lonnmanue  XapakTepHBIX  CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuasibHasi TOUKa, aDCOIOTHO TBEPOE TEJI0, MOJEIIN CTPOCHUS
ra3oB, >KMJIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOIO fpa) U yMEHHME NPUMEHATh UX JJ

0OBSICHEHHS (I)I/IBI/I‘ICCKI/IX nponeccoB

YMeHue o0bACHATh (PU3HUECKUE MTPOLECCHl U CBOWCTBA TEJ, B TOM

qucie M B KOHTEKCTE CHUTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUYUHHO-CIICCTBEHHBIE CBSI3U
U CTpoUTh OOBSICHEHHE C ONOpPOH Ha HU3Yy4YEHHbIE CBOICTBa
¢bu3nyeckux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIIN

YMmeHnue pemaTth pacuéTHele 3ajaud (Ha Oaze 2 — 3 ypaBHEHHI),
WCIIONB3YSl 3aKOHBI U (OPMYJIbL, CBSI3bIBatOIIME (U3NYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBME 3aJauH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BHIOMPATh 3aKOHBI M (HOpMYIIbI,
HE00X0IMMBbIe /1711 €€ PeLIeHuUs, UCIIOIb30BaTh CIIPAaBOYHbBIC IaHHBIE,
IIPOBOJUTh PACYETHl U OLICHUBATh PEATMCTUYHOCTH IOIY4YEHHOIO
3HA4YeHUs PU3NUECKON BETMUMHBI; YMEHHE OINPEENIATh Pa3MEPHOCTD

(bu3nyecKoil BeTUYUHbI, TOTYYSHHON MPU PELICHUH 3a1a4U




VYMeHue XapakTepu3oBaTh NPUHIUIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX NMPHUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTUYECKHX MPOIECCOB MO MX OMHMCAHMIO, HCIIOIb3YS 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUH M HEOOXOAUMBIE (PHU3UUECKUE

3dKOHOMCPHOCTH

10

YMeHHe WCIoNb30BaTh 3HAHUS O (U3WYECKHX SBICHHUSX B
MOBCETHEBHON KM3HM Il oOecredeHus: Oe30MacHOCTH  IpH
oOpameHUH ¢  OBITOBBIMH  TNPUOOPAaMHU U TEXHUYECKUMH
yYCTPOMCTBAMH, COXPAHCHHUS 3JI0POBbS U COOJIIOJICHUS HOPM
IKOJIOTUYECKOTO TMOBEICHHSI B OKpYXKAaIOIICH Cpeie; MOHUMaHHE
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHH (PU3UKH W TEXHOJIOTHH

JJI palliOHAJIBHOT'O IIPUPOAOITIOJIb30BAHUA

11

OneIT moMCKa, MpeoOpa3oBaHUs W TMpeACTaBleHUs UHOpMAIUU
(U3HYECKOTO COJepXKAHUS C HCIIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATH IOCTOBEPHOCTh
MOJIy9eHHOW WH(OpPMAallMd HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJTHUTENBHBIX ~ MCTOYHHUKOB; YMEHHE HCIIOJNb30BaTh  IpPHU
BBITIOJITHCHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO JIMTEPATypPy
(bU3MYECKOTO cofepKaHMsl, CIIPaBOYHbIE MaTepUabl, PECYpPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMHU  MPeoOpa3OBaHU
nH(pOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTyH0; YMEHHUE
co3JaBaTh COOCTBEHHBIE IHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I 13 HCCKOJIBKUX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPSAEMBIX HA OI'D
HO ®U3UKE

Kon IIpoBepsieMbIii 371eMEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
- Mexanuyeckoe JBWKeHHe. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHss CKopocTh. DopMyiia s
1.2 BBIYMCIICHHSI CpeTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MPsSAMONIMHEHHOE JBUKCHHUE. 3aBHCUMOCTH KOOPIMHATHI TEJIa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSMOJIUHEHHOTO ABUKCHHUS:
L3 x(1)=x,+vt
I'padmkn 3aBUCUMOCTH OT BpPEMEHHU IS TMPOCKIMH CKOPOCTH, MPOCKIIUU
MepeMeIIeHsl, MyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOJIHHEHHOM
JBUKCHUN
3aBUCHUMOCTh KOOPAWHATHI Tella OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBHKEHUS:
2
S} =V, * T+ ac* %
DopMyIBl IS TPOCKIIUU MEPEMEIICHUS, MPOCKIIMH CKOPOCTH U TPOCKIIUU
YCKOPEHUS TPU PABHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U_\'U) =Upx T4, L,
a, (f)=canst,
U).‘fz - L’}1.'1'2 =2£T_T.S'_T
I'padmkm 3aBHCHMOCTH OT BPEMEHH I NPOCKIUU YCKOPCHHUS, TMPOCKITUU
CKOPOCTH, TPOEKIMU TMepEeMEeIleHUs], KOOPAUHATHl MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH>KEHUU
CBoboaHoe nagenne. @opMyJibl, ONKCHIBAIOIINE CBOOOIHOE MaIeHHE Tella 0
1.5 BEepPTHKAIH (IBIKEHUE Tela BHU3 WIM BBEPX OTHOCUTEIHLHO IMOBEPXHOCTH
3emnn). ['padmku 3aBUCHUMOCTH OT BpPeMEHHM MJii MPOEKIUU YCKOPEHHS,




MPOEKIIMM CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMaJCHUHM Tela II0

BEPTUKAIH

CKopocTh paBHOMEPHOTO JIBWXKEHHMS Tejla IO OKpyKHOocTU. Hampasnenue
CKOPOCTH.

®opmyisia Il BBIYUCIEHUS CKOPOCTH 4Y€pe3 pajnyC OKPYKHOCTH M MEPHUOJ

oOparieHus:
2nR
L=
T

LlenTpocTpemurenbHoe yckopeHue. HampaBiieHHe LEHTPOCTPEMHUTEIHHOTO

16 yckopenus. Dopmyna Uit BBIYUCIEHUS YCKOPEHHUS:
2
_w
“TR
dopmyiia, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V= L
T
Macca. IInotaocts BemectBa. @opmyiia sl BEIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puznueckas BeauuuHa. CIoxKeHne cui
1.9 Asnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBiaeHHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOPA CUJIBI, IEHCTBYIOMIEH
Ha TEeJo
Bzaumoneicteue ten. Tperunii 3akoH HeroToHa:
1.11 F P _‘Fl—>2

1.12

Tpenue nokos u TpeHue ckoipxeHus. PopMyiia sl BBIUUCICHUS MOIYJISI CUJIbI

TPCHUSA CKOJIbKCHHA:




F_=n-N

1.13

Hedopmarust tema. Ympyrue u Heynpyrue aedopmanuu. 3akoH YIpyroi

nedopmaruu (3akoH 'yka):

F=k-Al

1.14

1.15

BCCMI/IpHOC TATOTECHUE. 3aKOH BCCMHPHOT'O TATOTCHUS:

my -1
F=G.—L1 _2
R
Cuna TspKecTH. Y CKOpeHHe CBOOOIHOTO MaICHUSL.
®dopmyiia ISt BBIYUCIICHUS CHIIBI TSUKECTH BOJIM3H OBEPXHOCTH 3emin: F =
mg.
JIBmkenne mianet Bokpyr CoiHiia. ITepBas KoOCMUUECKas CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BeKTopHasi pu3ndeckasi BeJIMYMHA.
p=md

I/IMHYJ'ILC cucTeMsl Tei. M3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CHUCTCMBI TCII:
Pp=myU +m, U, =const

PeakTtuBHOE IBHXKEHHE

1.17

Mexanunueckas padota. @opmMyiia 17151 BHIYUCICHUS paOOThI CUJIIBL:

A=Fscosct

MexaHn4decKas MOIIHOCTb:

N=4
I

1.18

Kunernueckas u MOTCHIMAJIbHAA DHCPIUs. (I>opMyJ1a JJIA BBIYHUCIICHUA

KUHETUYECKON IHEPTUU:




Teopema 0 KHHETHYECKOW dHEprun. Popmyia JJ1sl BHIYUCICHUS
HOTGHLII/IaJIbHOﬁ SHCPTHHU TCJa, MIOAHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckas OHCPI'UsA:

E=E;+E p
1.19 .
3aKOH coXpaHEeHUs MexaHuueckoll s3Heprun. ®opmya Juist 3aKoHa
COXpaHEHUs1 MEXaHUYECKOM SHEPrUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparienne MexaHMUECKOW SHEPTUH MPU HATMYUU CUITBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenr cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBrokHBIM 1 HeOABMKHBINA 0510KH. KITJ[ mpocThIX MEXaHU3MOB,
n= Aﬂmma
AﬂI‘IHEEE:EaH
JlaBiieHune TBEpAOTO TENA.
@opMyia 11 BBIYMCICHUS JaBIECHUS TBEPAOTO Tella:
_F
P=%
191 Jasnenue raza. ATMocdepHoe AaBICHHE.
I'unpocraTueckoe naBieHNE BHYTPH KUAKOCTH.
®opMyna 17151 BBIYMCICHUS JAaBIICHUS BHYTPH KHJIKOCTH:
P=pgh+Dn,
1.22 3axoH [lackans. I'mapaBanueckuii mpecc
3akoH Apxumena. dopmyna sl ONpeAeNeHUs BbITAJIKUBAIONICH CHIIBI,
123 JIEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B JKUAKOCTD WJIU Ta3:

Fap =pEV




Vcaosue mnaBanus tena. [InaBanue CYZI0B M BO3QYyXOIlJIaBaHNEC

1.24

Mexanuveckue KoJsieOaHUs. AMIUIATYAa, TEPUOJ] M YacTOTa KOJICOAHMIA.

®opmya, cBA3bIBAOLIAs YACTOTY U IEPHOA KOJIeOaHHUIA:

1.25

MaremaTuueckuii M TNPYXKUHHBIA MagTHUKH. lIpeBpaieHue sHepruu mnpu

KOJIe0ATEIBbHOM JIBUKEHUU

1.26

3aryxatomue Konebanus. BerHyxnenusie kojaebanus. Pezonanc

1.27

1.28

MexaHan4decKre BOJTHBI. HpOIlOJ'II)HLIe " MOINCPCUHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTB PaCIIpOCTpaHCHHA BOJIHBI:

L=uv-T

3Byk. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpaXkeHHE 3ByKOBOW BOJIHBI HAa IPAHULIE

nByx cpen. MH]pa3Byk u ynbTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpegHeil MIOTHOCTH BELIECTBA; apXMMEAOBOW CHIIBL; KECTKOCTH
NPY>XUHBL, KO3 PHUIIMEHTA TPEHUS CKOIBKEHHS; PaOOTHI CHUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEAHEN CKOPOCTH IBUKEHHS OpycKa 10 HAKJIOHHOW TIOCKOCTH;
YCKOpeHUs1 OpyCKa TpH JBIKCHUM IO HAKIOHHOW TUIOCKOCTH; YacTOTHI H
nmepuosa KojieOaHWH MaTeMaTHMYeCKOro MasTHUKA, YacTOThl M Iepuoaa
KOJIeOaHWI MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHIIBI YOPYTOCTH MpPH MOABEME Tpy3a C MOMOIIBI0 HEMOIBUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH TP MOIBEME TPy3a C TOMOIIBIO TOIBUKHOTO
O10Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEIOBOM CHIIBI OT O00BEMaA MOTPYKEHHOM
YacCTHu TCJIa U OT INIOTHOCTHU KUAKOCTH, HC3aBUCUMOCTHU BLITaJIKHBaIOH_IGfI CHUJIbI
OT MAcCChI T€Jia, CUJIbI TpeHI/IH CKOJIBXXCHUSA OT CUJIBI HOpMaJ'II)HOFO OaBJICHUA U
OT pOJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIECH B Py KUHE, OT CTEIIEHU
nedopmali IpyKUHBL, YCKOPEHUsI OpyCcKa OT yrila HaKJIOHA HaMpaBIISIONICH;
neproza (4acToThl) KoJeOaHW HUTSHOTO MAasATHUKA OT JUTMHBI HUTH; TIEPUOAA
KOJIeOaHU# Py KUHHOTO MasiTHUKA OT MAcChl Ipy3a M )KECTKOCTH MPYKUHBL;
HCCIICAOBAHUEC HC3aBUCHUMOCTU nepno;[a KOJIG6&HPII>'I HUTAHOI'O MassTHUKaA OT

Macchl rpy3a. [IpoBepka yclioBusi paBHOBECHS pblyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IMUYHBIMU

CKOPOCTSIMM B ’KMBOU U HEKUBOU IIPUPOJE, NEUCTBUE CUJIBI TPEHUS B IIPUPOJIE




W TEXHHWKE, MPUJIUBBI M OTJIMBBI, ABWXKeHUE TuiaHeT COJTHEYHOW CUCTEMBI,
PEaKTHUBHOE JIBM’KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YeJI0BEKa, BIUSIHHUE
aTMOC(EpHOro JaBJieHWs Ha >KMBOW OpPraHu3M, IIaBaHHE PBIO, BOCTIPUITHE
3BYKOB KMBOTHBIMH, 36MJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea. CUUIAOMETP, JATYUKU TOJIOKEHHS, PACCTOSHUS U
YCKOpPEHUS, TUHAMOMETpP, MOMIIUIIHUKHN, PAKEThl, pblYar, TMOABMKHBIA U

HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHag IIJIOCKOCTb, MPOCTBIC MCXAHW3MbI B 6LITy

131 COOOIIAIOUTNECS] COCY/bl, YCTPOHCTBO BOAONPOBOJA, THIAPABIMYECKHII Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
WCIONIb30BaHUE YIbTPa3ByKa B ObITY M TEXHHUKE

2 TEIUVIOBBIE ABJIEHU A
OCHOBHBIE TOJOXKEHUA MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHUS

2.1 BemiecTBa. Mojienu TBEPAOTO, KHUIKOTO M Ta3000pa3HOT0 COCTOSHHIA BEIIECTBA.
Kpucrannumueckue u amopdHsie Tena

27 JIBmxenue dactuil BemiecTBa. CBA3b CKOPOCTH JBMXKCHHS YaCTUIl C

' Temnepatypoil. bpoynoBckoe nuxkenue, mubdysus

2.3 CmauuBaHME U KallWJUISIPHBIE SIBJICHUS

2.4 TemnnoBoe paciuiupeHue u cxatue

2.5 TernnoBoe paBHOBECUE

6 Buytpennsas sneprus. Pabora u Teruionepenada Kak CHocoObl M3MEHEHHS

' BHYTPEHHEHN YHEPTUU

2.7 Buapl Teronepegaun: TemIONpPOBOIHOCTh, KOHBEKIINS, U3TyICHUE
HarpeBanue wu oxuaxnaenue ten. KomnuecTBo TemyioThl. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHs PHEPrMH B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
Oananca:

2.9

O +0, +..=0
Ucnapenune m xoHnaeHcanus. VM3MEHEHHE BHYTPEHHEW SHEPrUU B IPOLECCE
5 10 WCIapeHuss M KOHJeHcauuu. KumeHwe KUIAKOCTU. YenbHas TemioTa

napoo6OpazoBanusi: L = O/m

»



2.11

BrnaxnocTs Bo3myxa

2.12

[InaBnenne wu kpucramuzanusa. V3MeHeHHe BHYTPEHHEW OJHEPruu Mpu

IUIAaBJICHHUU U KpUCTAJIJIM3alluN. VY nenpHas TEmIoTa IJIaBICHUS:

2.13

BHYTpCHHHﬂ OHCPrusa CropaHusa TOILJIMBA. yI[eJ'IBHaH TCIUIOTAa CropaHus

TorumBa: ¢ = O/m

2.14

[Tpuntuner padoTs! TermaoBbix apurareneid. KITJ] TermaoBoro nBuraremns

2.15

2.16

2.17

IIpakmuueckue pabomul

W3mepenue yaenbHOM TeMI0EMKOCTH METAJUINYECKOTO IMIIMHAPA; KOJINYECTBA
TEIUIOThI, MOJYYEHHOIO0 BOJOM KOMHATHOM TemIiepaTrypbl (UKCHUPOBAHHOMN
Maccpl, B KOTOpPYIO OIIyIlEH HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJIaHHOI'O HAarpeThIM HUIMHAPOM, IOCIIE OIYCKAHUS €T0 B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO3AYXd; YAEIbHOW TEIUIOTHI
IJIaBiaeHUs Jpaa. lccinenoBaHWe W3MEHEHHs TEMIEPAaTypsl BOIBI  IIPU
Pa3NUYHBIX YCIOBUSAX; SABJICHUS TEIJIOOOMEHA IPH CMEIIMBAHUM XOJIOAHOM 1

ropsiueii BOJbI; MpoIiecca UCTIapEHUs

Dusuueckue s61eHus 8 npupode.‘ IMOBEPXHOCTHOC HATAXKCHUC U KAlTUJIAPHBIC
SABJICHUS B IIPUPOJAC, KPUCTAJIJIBI B IPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCp3aHUuc

BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHeTa

Texnuueckue  ycmpoucmeq:  KalWUIAPBL,  NPUMEPBI  HCIIOJIB30BAHUSA
KPUCTAJUIOB, )KUJKOCTHBIM TEPMOMETP, JaTYUK TEMIIEPATYPbl, TEPMOC, CUCTEMA
OTOIUIEHHUSI JIOMOB, THTPOMETpBI, IICUXPOMETpP, MapoBas TypOHHA, ABUTaTeNb

BHYTPCHHCTO CrOpaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'ICKTpI/I3aI_II/I$I TCII. I[Ba BUJIA SJICKTPUYCCKUX 3apA10B

3.2

B3aunmogeiicTBue 3apsokeHHBIX Teql. 3akoH Kymona

33

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiia

3.4

DnekTpuyeckoe mosie. Hanpssk€HHOCTH anekTpudeckoro mons. [Ipuniun

CYTIEPIO3HIINH IEKTPUICCKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOTrO IOJsSL Ha

OJICKTPHUYCCKUEC 3apsA/Ibl. HpOBO,Z[HI/IKI/I N IUSJICKTPUKHU




[TocTosaHHBIN 351eKTpUYECKHl TOK. JIeHCTBHS AeKTpruyecKkoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t,U=A4/q
DNEKTPUUECKOE CONPOTUBIICHUE. Y I€bHOE JIEKTPUUECKOE CONIPOTUBIIEHUE:
3.7 R =pl/S
18 3akon OMa 11 ydacTka aiekrpudeckoi nenu: [ = U/R
[TocnenoBarenpHOE COEAMHEHNE TPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapamienpsHOE COEIMHEHNE TPOBOIHUKOB PABHOI'O COIIPOTUBIICHHUS
U =U;I=1,+I,; rR=%,
2 2 -
CMeniaHHble COEJUHEHNS TPOBOAHHUKOB
3.10 PaboTa u MomHOCTH 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHUTHOE MOJIE MPSIMOTO NMPOBOJHHMKA C TOKOM. JIMHHMH
MarHMTHON MHyKLIUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHurta. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM
3.15 Omnpitel @apanes. SIBnenue saexkTpoMarautHoi nuuaykiuu. [pasuno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  JNEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; PaOOTHI AJIEKTPUYECKOTO TOKA.

I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKa, BO3HHMKAIOUICTO B IIPOBOAHHKE

(pGSI/ICTOpBI, JIaMHO‘{Ka), OT HAIIPsI’KCHUS HAa KOHIAX NPOBOAHHKA; 3aBUCUMOCTU




CONPOTHUBJIEHUS OT JJIUHBI IPOBOJAHMKA, IUIOIAIH €r0 IIONEPEYHOr0 CEYEHU U
YAEIBHOIO CONPOTUBIICHHUS.

IIpoBepka nmpaBuiia AJIs JIEKTPUUECKOIO HANPSKEHUS IIPU NOCIEA0BATEIbHOM
COCIMHEHUH IPOBOJHUKOB; IPABWIA U CHUIIBI JJIEKTPUYECKOTrO TOKA IpU

mapajjicJibHOM COCIUHCHHUU IIPOBOAHHUKOB (pe3I/ICTOpBI n naMnqua)

Qu3suueckue s6N1eHUs 8 npupode. DIEKTPUUECKHE SBICHHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TI0JIe 3eMJIIH, Apeiid MotocoB,
POJIb MArHUTHOT'O TOJISL U1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIepMeTp, BOJIBTMETP, PeocTarT,
CU€TYMK  DJEKTPUYECKON DHEPTrUH, DIIEKTPOOCBETHUTEIbHBIE TPUOOPEI,

3.18 HarpeBaTesbHbIe 3JIEKTPOIPUOOPHI (mpumepsl), JIEKTPUUECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOJBUraTellb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSHHOI'O TOKa

3.19 DneKkTpoMarHuTHbIE BOJIHBL. [1IKkana 37eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mojens cBeta. [IpsMonnHeliHoe pacipocTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cBera. [linockoe 3epkaino

3.22 [Ipenominenue cBera. 3aKOH MPETOMIICHHSI CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xox nmydeit B mun3e. okycHOE paccTosiHue JUH3bI. OnTHYecKas cuia

' muH3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. Onrudyeckre npudbops
IIpaxmuueckue pabomoi
#H#HPar#Ht#l13MepeHne onTUYeCKOM Cuilbl coOuparolei JMH3bI, (HOKYCHOTO
paccTosiHusl coOuparoleit JIMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB IIpeaMeTa
1 U300pakeHus1, KOr/ia IpeMET PacroyiokeH B IBOMHOM (oKyce), moKa3zaTess

3.26 MPETOMIJIEHUS CTEKJIA.
#H#HPar#Ht#lccnienoBane cBOcTBa M300paXKEHHUS, TOIYYEHHOTO C IOMOIIIBIO
coOuparoien JIMH3bI; U3MEHEHHsI (DOKYCHOI'O PACCTOSIHUSI JBYX CJIO’KEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEIIOMIICHHUS CBETOBOTO JIy4ya OT YIJIa IaJIeHHs Ha
IPaHULE «BO3IyX — CTEKIIO»

327 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua v JlyHbl, 1BeTa Ted,

' OIITHYECKUE sIBIICHUS B aTMocdepe (uBeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (OTOANMaApaT, ONTUYECKHE

CBETOBOJIbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3aydenus. Peakiuu anbda-u Oera-

4.1
pacnaza

42 Omnwitel Pesepdopna mo paccesauro anbga-gactun. Ilnanerapras Mopaens

. aToMa

4.3 CocraB aTroMHOrO0 siapa. M30Tomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX SI€p

4.5 SnepHblie peakuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO U MACCOBOTO YHCE
Quzuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM pPaTUOaKTHBHBIN (OH,

4.6 KOCMHUYECKHE IIy4d, PaJUOAKTUBHOE W3IyYCHHUE MPHUPOJHBIX MHHEPAJIOB,
NENCTBUE PaJIMOAKTUBHBIX M3JIyYeHUI Ha OPraHU3M YeJIoBeKa

47 Texnuuecxue ycmpouicmea: CIEKTPOCKON, HHAUBUAYAJIbHBIN 103UMETpP, KamMmepa

BI/IJ'IBCOHa, sAACpHad SHCPIreTUKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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