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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeNbHON HpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alUI0 H3YyYEHHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsieT Hauboyee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METO/a MO3HAHUS, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TPEIONIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

® Hay4YHO OOBSACHSTH SIBICHUS;

® OLCHUBATH U IOHMMATh OCOOEHHOCTH HaAYYHOT'O HCCIIEOBaHUS;

® UHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTenbHbIX opranusanusix Poccuiickoit ®exepanuu, pearu3yroIInX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).

Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIHUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAIbHBIX 3aKOHOB (PU3NKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacdy€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel HU3NIECKOro COAEp’KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
¢ (Gu3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEZEI0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEZIelIO).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIHUCKa HKCIEPUMEHTANTbHBIX 33JlaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusmueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUS: HAOMIOJEHHWE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE
HaboaeMoro sBienus. Onrcanue GU3NYECKUX SIBJICHUHN C TOMOUIbIO MOJIETIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUJIOBbIE, DJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBbBIE

SIBJICHUSL.

2. ®Ousnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAJOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 1eHb! A€IEHUS Kbl U3MEPUTENIBHOTO Npudopa.
N3mepenne paccTOSTHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3zMepoB MaJIbIX TEIN.

N3mepenue temmeparypbl IPU IOMOIIUM KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIIEPATypPBI.

AN

6. IlpoBeneHue HccleNOBaHMUS MO MPOBEPKE THUIIOTE3BI: AATBHOCTH IMOJIETA
IapyiKa, MyIIEeHHOr0 TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIle BHICOTA
myckKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenne dactuil BemiectBa. CBs3b CKOPOCTH JABWKCHHUS YacTHI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH W TBEPIBIX
(kpucTayuiMdyeckux) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCoOCHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.

1. HaGnronenrie OpOyHOBCKOT'O JIBUKEHUS.



2. Habmonenue nuddysuu.
3. HabGmonenue  siBneHud,  OOBACHAIOIIMXCA  MPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. Ouenka pguameTpa aromMa METOAOM psAIOB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUU. Pacu€r mytu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHHUS CKOPOCTHU [IBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cwta Kak XapakTepUCTHKa B3auMojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHON mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. Onpenenenue CKOpPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHUS Opycka WM IapuKa o
HAKJIOHHOM IIJIOCKOCTH.

3. Ompenenenuie MWIOTHOCTHA TBEPAOTO TETA.

4. OnbpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

SRS S

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3za oT o00bEma, Temmneparypbl. l[lepepgada naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocepHoe naBieHue. [IpuuuHbI CyiecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue miaBaHus Tell: IJIaBaHUE WIN IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOU B

ok wnE

o ~

AKUJKOCTh YaCTHU TENa.

2. OmpenenieHWe  BBITAJIKMBAIONIEH  CHUJIBI, JCHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIIEH CHJIIBI, JCHCTBYIOIICH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHctpynpoBanue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKU H
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHHMS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHIKEHHUH TeJa 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. WccnenoBanue ycioBHil paBHOBECHS pbluara.
3. M3mepenue KII/] HakTOHHON MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHS] MEXaHUUECKOU SHEPTUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYIIPHO-KHHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TEeIIonepe1ada u coBepiieHue padbotel. Busl Temionepenaun: TEIIOMPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenrie OpOyHOBCKOTO IBUKEHUS.



Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuiia u3mepeHus TemMnepaTyphl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

. HarpeBanue nipu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMU.

10 CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11.Habnronenue KumneHusl.

12.HaGntoieHre MOCTOSIHCTBA TeMIEpaTyphl IPH TUIABICHUHU.

13.Moaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO MPUTSIKCHHUS.

2. OmBITHI IO BBIPAIIMBAHUIO KPHUCTAIIJIOB IOBAPEHHOW COJIM MIJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPABIX TEI.

4. OmnpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.

5. OnpITBl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABIECHUS BO3AyXa OT €ro

00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka runoTes3sl JMHEHHONW 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
/. Habnrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tella B pe3ysbTare
TEIUIONepeaaun U paboThl BHEIIHUX CHII.

8. UccnenoBanue sBiIeHUS TEIIOOOMEHA IMPU CMEIIMBAHUHU XOJOAHOW W

ropsiueu BOJIBL.

9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOAOW  TpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10.Omnpenenenre ynenpHON TEIIOEMKOCTH BEIIECTRA.

11.UccnenoBanue mpoiiecca UCIIapEHUs.

12.OnpeneneHne OTHOCUTEILHON BIIaKHOCTH BO31yXa.

13.0Ompenenenre ynenbHON TETUIOTHI MJIABICHUS JIb/IA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DJIEKTPOCTATUYECKAS UHTYKITUA.

3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.

. JIEWCTBHS 3JEKTPUYECKOTO TOKA.

10 DNEeKTPUUECKUN TOK B KHJIKOCTH.

11.T"a30Bblii pa3psia.

12.VI3mepeHne CHITbl TOKa aMIIEPMETPOM.

13.M3mepeHne 2IeKTPUYSCKOTO HAMIPSHKSHHSI BOJTBTMETPOM.
14.PeocTtat u Mara3uH CONpPOTUBJICHUH.

15.B3anMoeiicTBUE TIOCTOSHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeJCHUS IMOJI0COB MarHUTa.
17. MoienupoBaHUE MAarHUTHBIX TTOJIEH TOCTOSIHHBIX MArHUTOB.
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18.0OmnbIT DpcTena.

19.MaruuTtHOe nojie Toka. DIEKTPOMArHHUT.

20./leiicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21.2OneKTpoABUTaTENb NOCTOSHHOIO TOKA.

22.ViccienoBaHue sSIBICHUS JIEKTPOMArHUTHON WHIYKIIUH.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUS.

25.D71eKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OnpiTel MO HAOMIOACHUIO OHJIEKTPU3AIMU Tel WHAYKIMEH W TpHu
CONPUKOCHOBEHUHU.

2. UccnenoBanune AEHCTBUSL DJEKTPUUYECKOTO TMOJS Ha MPOBOJHHUKU U

TUDIIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKOM 1IEMH MOCTOSTHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUITbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pe3UcCTOp, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OIbITHI, JTEMOHCTPUPYIOIIHE 3aBHUCUMOCTD AIIEKTPUUYECKOTO
COMPOTHUBJICHHUS TMPOBOJAHHKA OT €ro JUIMHBI, IUIOMIAJAH IONEPEUHOTO
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CEUYEeHHUs U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUS HAMNPSHKEHUNW TIPH  IMOCTIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBmiia IS CHJIBI TOKa IMPU TapaLICTLHOM COCIUHCHUU
PE3UCTOPOB.

10.Omnpenenenne pabOThI IESKTPUIESCKOTO TOKA, HIYIIETO Yepe3 pe3UCTOp.

11.OnpeneneHre MOIIHOCTU DJCKTPUUECKOTO TOKA, BBIJICISIEMONM Ha
pesucrope.

12.UccnemoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHUS HA HEW.

13.0Omnpenenenue KI1J[ narpeBaTens.

14.MccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSHHBIX MAarHUTOB.

15.M3y4eHre MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPH UX 00BESTMHCHUN
U pa3/ieICHUMU.

16.UccnemoBanue ACHCTBUS SJISKTPHYESCKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnBITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aMMOJCHCTBUS
KaTyIIKA C TOKOM M MarHUTa OT CHJIbI TOKA M HaIIPaBJICHMS TOKA B KaTYyIIIKE.

18.M3ydeHue AeHCTBUS MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.



19.KoHcTpyrpoBaHue U U3y4eHHe padOThl JJIEKTPOABUTATEIS.
20.U3mepenne KIIJI anexkTpoBUraTeIbHON YCTAHOBKH.
21.0mbITBl MO HCCIEJOBAHUIO SIBJICHUS OSJEKTPOMATHUTHON WHIYKLHUU:
UCCJIEI0BAHNE W3MEHEHMH 3HAYEHUs M HANpPaBICHUS HWHAYKIIMOHHOIO
TOKA.
9 KJIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>keHue. HepaBHOMepHOE NpsIMOJIMHEHOE ABMKeHUE. CpeHsiss 1 MTHOBEHHAs
CKOpOCTH T€Jia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CBoOOIHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas v yrioBasi CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianetr Bokpyr Comnnua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeNa € 3aKPEIUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue umiynbsca. UMoynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PabGoTa CHJI TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAs SHEPTUS Tema, MOAHATOrO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronenrne MEXaHUYECKOTO ABMKCHUS TEJa OTHOCUTEIHHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHMEe MOyTel W TPACKTOPUN MABUKEHUS OJHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

3. M3mepenne CKOPOCTH M YCKOPEHUS MIPSIMOJIMHEHHOTO JIBUKEHUS.
UccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.

5. HaOmronenue nBUKEHHS TeJla MO OKPY>KHOCTH.
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6. HaGmnroneHnne MexaHMUECKUX SBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

/. 3aBUCUMOCTbH YCKOpPEHHs Tela OT MacChl Tela U ACHCTBYIOIIEH Ha HEro
CUJIBIL.

8. HaGmrogenue paBeHCTBaA CUII IPU B3aUMOJICUCTBUM TEll.

9. U3meHenue Beca Tena NP YCKOPEHHOM JBUKECHUHU.

10.Ilepenaua ummnyibca Mpu B3aUMOJICHCTBUH TEII.

11.TIpeo6pa3oBanusi SHEPTUU MIPU B3AUMOJIEUCTBUU TEN.

12.CoxpaHneHue umiysibca Npyu HEYyIpyroM B3auMOJIEHCTBUU.

13.Coxpanenue umiysibca npu adCOIIOTHO YIIPYTOM B3aUMOJACHCTBUU.

14.HaGmoneHne peakTUBHOTO JIBHXKEHHUS.

15.CoxpaHeHne MEXaHUYECKON SHEPruu IpH CBOOOIHOM MaJICHUU.

16.CoxpaHeHne MEXaHUYECKON SHEPTUU MPHU ABUKEHUH Tella MoJ AeHCTBUEM
PYKHUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JaJbHEWUIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

2. OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHHUS OpycKa WM JIBUKCHMS
IIapUKa 110 HAKJIIOHHOW IIJIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Teja IMPU PAaBHOYCKOPEHHOM JBMXKEHHUU I10
HAKJIOHHOW IIJIOCKOCTH.

4. HccnenoBaHue 3aBHCHUMOCTH IIyTH OT BPEMEHHM INPU PABHOYCKOPEHHOM
IBYO)KEHUN 0€3 HauyajabHOU CKOPOCTH.

5. IlpoBepka rumoTes3bl: €ciu MpPU PaBHOYCKOPEHHOM [JBHXKEHHM Oe€3
HAa4YaJIbHOM CKOPOCTH IIYyTHM OTHOCATCSA KakK psijJi HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHN OJUHAKOBBI.

6. WccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIbI
HOPMAJIbHOT'O JIaBJICHHUS.

7. Omnpenenenne Ko3hPUITMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

9. Omnpenenenue paboThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TeJja 110
TOPU30HTAIBHOM IMOBEPXHOCTH.

10. Onpenenenue padOTBl CHIIBI  YOPYTrOCTH TpU  MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOJIBHKHOIO U MOJIBHXKHOIO OJIOKOB.

11.3y4enue 3aKkoHa COXPAHEHHS IHEPTUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs ¥ BOJIHBI.
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KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHMYeCKMX BOJIH. [IpomonbHble u
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenune kojieOaHuWii Ted IIOA AEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue 4dYacToThl M TMepuoja KoieOaHW MaTeMaTUYeCKOTO
MasITHUKA.
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2. OmpeneneHuie 4acTOThl U IEpUOJIa KoeOaHW MPYKMHHOTO MAasITHHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. TIpoBepka HE3aBHUCHUMOCTH TEpHoOJa KoieOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbIThl, JEMOHCTPHUPYIOIIME  3aBUCMMOCTh  TEpUoAa  KoyieOaHUMU
NPY>KUHHOTO MAsATHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenne yckopeHHUs: CBOOOTHOTO A CHHS.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIC CBOICTBA CBETA.



Jlabopamophuie padomot u onvimot.
1. UBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbBIC IBIICHUSA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

. IIpuanun aeictBus ¢oToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10.Moxens riasza.

11.Pa3noxxeHue O6€I0ro cBETa B CIIEKTP.

12.TTonydenne 6e0ro cBeTa P CIOKECHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophuie pabomot u onvimot.

1. UccnenoBanue 3aBUCHMOCTH yIJIa OTPa)KEHUS CBETOBOTO Jiyya OT yrjia
NaJCHUS.

2. V3yuenue xapaKTepUCTUK M300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonmyuyeHue n300paKeHUI C TOMOIIbIO COOUPAIOLIEH JTUH3BI.

5. Onpenenenune (HOKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparouen
JIUH3BL.

6. OmBITHI IO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmpITBl MO BOCHPUSITUIO IIBETA MPEIMETOB MPU UX HAOIIOJECHUU 4Yepe3
LIBETOBBIEC (PUIIBTPHI.



Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpatenus. [lepuos monypacmajia aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. JeWCTBUS pPaAMOAKTUBHBIX HU3JYYCHUN HaA JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YCHHS U TOTJIONICHUSI.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTtp Bogopoa.

HaGmonenue TpexoB B kamepe BunibcoHa.

Pabora cuéTurka HOHU3UPYIONTUX U3TYYCHUH.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U TTPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. UccnenoBanue TPEeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3MepeHue paqrnoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMEHY 10 (Du3MKe g 00YyJarolmUXCs, BBIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeJIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaTOB  00y4YeHUs, GopMHpyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE

ok wnE

SBJICHUSI, NPUMEHSA TMOJIyYEHHbIC 3HAHWS, pelarbh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IprHIMIIHANBHO IESITENRHOCTHBIN XapaKTep JAHHOTO pa3iena peaanus3yeTcs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO UCIIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenue ¢pu3MKy HAa ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINpPaBJIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUIecKol HAyKH;

— IIEHHOCTHOE OTHOIIIECHUE K JTIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYK/ICHUH OOIIIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYy4YHOM JIOOO3HATENBHOCTHU, WMHTEpECa K HCCIEI0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBBIKA peIIeKCHH, TPU3HAHKE CBOETO MTPaBa Ha OIINOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eia0BEKa;

6) TPY10BOr0 BOCIIMTAHMS



— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABIECHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3UUYECKUX 3HAHUN;
— MUHTEPEC K MPAKTUUECKOMY U3Y4YeHUIO npodeccuit, CBSI3aHHBIX C (U3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

— OpHEHTalusl Ha NMPUMEHEHHE (PU3MYECKUX 3HAHUN NJI1 pelieHus 3aaad B
o0JlacTl OKpY’Karolled cpelibl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa IKOJOTUYECKUX MpoOJieM W myTed ux
pelieHus;

8) amanTanmum K M3MEHSIIOIMMCSI YCJOBHSIM COIHAJBbHOH M NPUPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUHM TIPU BBINOJIHEHUM HCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

— TIOBBIICHWE YPOBHS CBOCM KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NEeSATeNIbHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHUH, B TOM 4unciie (POPMyIHpOBaTh
U7, TIOHSATHUS, TUTIOTE3bI O U3UIECKUX 00BEKTAX U SBICHUSX;

— O0CO3HaHue NePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

— IUJIJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (DHU3NUECKUX
3HAHUM;

— CTpEMJICHHE aHAIM3WPOBATh U BBISIBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUIA,

— OIIEHKa CBOMX JEUCTBUM € Y4YE€TOM BIIMSHUS HAa OKPYKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (hU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO

oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIIEHU);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS NS
000011IeHHs U CPAaBHEHUS,

BBISIBIIAATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M TPU H3YyYCHUU (PUIUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIb30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIMYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUs, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE 1eMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nUecKuii SKCHEPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3UUECKOTO
SIBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUS], OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOJKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOCHl TIPH ITOUCKE U
orOope WH(pOPMAIUM WA JTaHHBIX C y4ETOM MPENJIOKEHHOW y4eOHOU
dbu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS
uHOpMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOWHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAEpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJICTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON Y UHMBUTyaJIbHON
paboThI MpHU pelIeHNH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTsl petieHust GU3NIEeCKuX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX HPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C y4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeiaraTh IJIaH €€ U3MEHEHNUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJIoBeKa B XOJ€E CIopa UIu JUCKYCCUH Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pelIeHNH (PU3HUECKUX 3a7ad WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kiacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

UCIIOJIB30BaTh ~ MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe), MEXaHUYECKOe JIBIJKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSMOJMHENHHOE), TPACKTOPHUSA, PaBHOJECUCTBYIOIIAS
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
paBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECHUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTSIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, TPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dbusnueckre BeMMUuHbI (Macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CpEIHss CKOPOCThb, CUJIa YIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nUecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
(GU3UYECKYI0 BEJIMYHMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, IpaBWIO paBHOBecUs peiyara (0Joka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE ABJICHUS, TPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMil MpaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX LIAroB € OMopoil Ha 1-2 M3yuYEHHBIX CBOMCTBA (PU3HUYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1-2 neHCTBUSA, MCHOJB3YyS 3aKOHbI U
dopMyIbl, cBs3bIBaOIINE (DPU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUYECcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE ISl PEIICHUs 3a]]a4, OLICHUBATh PEAIMCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKrX METOOB, B OIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
IpeInoNoxeHue (TunoTe3y), pa3indaTh U UHTEPIPETUPOBATH MOJTYYSHHBIN
pe3yNbTaT, HaXOAWTh OUIMOKM B XOJZI€ OINBITA, JIeJaTh BBIBOJBI IO €T0
pe3ynbTaTam;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
(bu3MUeCcKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUS, 3aTUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOIBI;

BBITIOJHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEpaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BEIMUUHBI OT
OPYrol C UCIOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PABHOMEPHO JBUXKYILIETOCS TeJla OT BPEMEHU IBUKEHUS TeJa, CUIIbl TPEHUS
CKOJIbXEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHSI OT IUIOLIAU CONPUKOCHOBEHUS TE€J, CHUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CHUIIBI OT 00bEMa
NOTpyKEHHON YacTH Tesa U OT IJIOTHOCTH KUIAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH T€JIa, OT TJyOUHBI, HA KOTOPYIO MOIPYXKEHO TEJO0, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM pPAaBHOBECHUs pblyara U OJIOKOB), y4acCTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MIPEIOKEHHBIX TaOMUI] U TPpadHKOB, JENIAaTh BBIBOJALI IO PE3YJIbTaTaM
UCCIICIOBAHNS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, IaBJICHUE
BO37yXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYyXKEHHOE B
KUAKOCTh  TeNO, KOAQ(UIMEHT TMOJE3HOTO  JICUCTBHS  MPOCTHIX
MEXaHHM3MOB), CJCAys MPEIOKCHHON HWHCTPYKIIMKM: TPH BHITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TMPHUHIUIBI JICUCTBUS TPUOOPOB M TECXHHUYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOJAWTh  TpHUMEpPhl  (HAXOAWTh WHQPOPMAIMIO O  TIpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COACPKAHUS, CIPABOYHBIE MaTePUAJIbl, PECYPCHI
cetn VHTepHeT, BiameTpb mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH()OPMAIIUU U3 OJHONW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMECHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpPMAINK (HU3UIECKOTO COACPKAHUS, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUMHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacrpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTABIICHHBIMHM 3ajadyaMu,
CJIECIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACBHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKUM 3apsifl, FJECKTPUUECKOE IMOJIe, TPOBOHUKHU
U JUDJICKTPUKH, TIOCTOSHHBIN dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pas3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJICHCAllMs, TUIaBJICHHUE, KpUCTAIM3anus (OTBEpJeBaHUE), KHUIICHHUE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKI[HS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs UHAYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAaHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHUE W KANWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUcCTajUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMmoc(depe, dIEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO TOJIS JIJIs )KM3HU Ha 3eMiie,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEBOJUTHh MNPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3MUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJelbHasg TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CUla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), TpU ONHCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUH CMBICH
UCIIOJIb3YEMbIX BETUYMH, 0003HaYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UUECKUE SIBICHHUS U TPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpuu
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa 1Sl ydacTKa UEIH, 3aKOH
Jlxoyns—JIeHna, 3aK0H COXpaHEHUSI SHEPTUU, TIPU TOM J1aBaTh CJIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BhIPAXKECHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEpPa: BBISABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YyS 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0O (PU3WYECKUX SBICHUH WM
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHus NpPU H3JIYYEHUHM OT IBETa U3Jydarouend (moriomaroniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHS] BOJABI OT TEMIEPATYPbl KUAKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
AJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJBHUIraTeisi IOCTOSIHHOTO TOKa): (opMylIupoBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITMOJHATH MPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTH
BO3JlyXa, CUJIbl TOKa, HANPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrold Cc UCHOJBb30BaHHEM MpPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MEpeHUs: (U3UYECKUX BEIMYUH (yIelabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

coOJIr01aTh TIpaBUJIa TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMIOPOM HA UX OMHMCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
¢uznyeckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTelb BHYTPEHHErO CrOpaHus,
ANIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX LENed ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 7151 obecriedeHnss 0e30MacHOCTH NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK HHpOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpaBHEHUA
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(POPMAIINIO, KOTOPAsl ABISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAYyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOro COACPIKaHUs, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetm MHTepHeT, BiIageTph nNpuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIICHMUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEp>KaHusl, B TOM YMCIIE ITyOJIMYHO MPEACTABIISATE PE3yIbTaThl IPOSKTHON
WM MCCIIE0BATEIBCKON ICITeTLHOCTH, ITPH TOM IPAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

pU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOLIECCOB paclpeessTh O00sS3aHHOCTH B TPYINIE B COOTBETCTBUH C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBINM BKJAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTh KOHGIUKTHI.

K xonIy oOyuenus: B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHUS, JehopMalnius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJoO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIIKATa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKAaHUsS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pachpoCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHs) TI0 OTIMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrlo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (HU3MYECKHX  SBICHUN B
OKpyXXaromeM Mupe (B TOM 4mcie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE JKUBBIX OPTaHW3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHUH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JYy4YH, PAAMOAKTHBHOE H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHU;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUECKHE SIBJICHUS, UCIIONIb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMeIleHue, MyTh, YIioBas
CKOpOCTb, CHWJIa TPEHUS, CUJIa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJeHUsi, BEC Tejla, UMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast 3HEPT U, TT0JIHAs MEXaHNYeCKas SHEPIUsl, IIEPUOT
M 4YacToTa KoyieOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpeibl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JIPYTUMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETNYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXPaHEHMsS JHEPruu, 3aKOH BCEMUPHOTO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHA CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEI



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TE€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYECHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a]ja4u (OMUPAIOIIUeCcs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (PU3NYECKHE BETUYUHBL: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAaIOIIME WM U30BITOUHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl pELIEHUs, NPOBOAUTH pacu€Tbl M  OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPH MOMOIIU
(Gu3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOoro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIBbIX KOJEOaHUH, IPSMOJIIMHEHHOE PAacpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JAUH3E, HAOJIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HM30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOTUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCII0JIb30BAaHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHH 0€3 HadaJlbHOM CKOpPOCTH, HepHoja
KoeO0aHWii MaTeMaTUYeCKOr0 MAasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpake€HUsi CBETa OT yrja MajJeHusi U yrjia NpesiOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCIEAOBAHME, CaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIWYUH B BHUJAEC TAaOMUIl M rpadUKOB, JIEJaTh BHIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia IIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YeCKas padoTa W MOIIHOCTh, YaCTOTa W IEPHOJ
KoJIcOaHWII MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIlel JIMH3bI, pPaJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
0o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HyKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbBIE PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MPOIIECCOB MPH
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HAXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



® [LCIOJIb30BaTh MPHU BBINOJIHEHUH Y4E€OHBIX 33JJaHUN HAy4YHO-TIOMYJSPHYIO
JAUTEPaATypy PU3HUECKOTrO COACPHKAHUs, CIPABOYHBIE MATEpUATIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH()OpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® C03[aBaTb COOCTBEHHbIE MUCBMEHHbBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHbOpPMAIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COIEpKaHUs,
nyOJIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HCHOJIb30BAThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT H3y4aeMoro paszzena (U3MKH U COMNPOBOXKIATH
BLICTYIUICHUE TpE3eHTalrell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KoumnuecTBo yacos
n/n NPOrpamMmbl Bcero KonTpoJibHbie padoThl IIpakTnyeckune padorsl

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa

1.1 ®dusnka - HayKa 0 TPUPOIE 2
1.2 Ddusmueckie BETHUHHEI 2 1
EcTecTBEHHOHAYYHEIN METO
13 ya A 2 1
IMO3HAHUS
Hroro mo pazueny 6

Paspen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBA

2.1 CrpoeHnue BemiecTBa 1
JIBrykeHre u B3aMOACHCTBUE YaCTHUII
2.2 2 1
BEIIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/JeiicTBUE TeJl
3.1 MexaHnuecKoe OBMKEHNE 3
3.2 Wuepnus, Macca, MI0THOCTh 4 1
3.3 Cuna. Bunpe! cun 14 1 2
Utoro no pazneny 21
Pa3znea 4. /laBienne TBEPABIX TeJ, )KUAKOCTE U ra3oB
[asnenue. [lepenaya naBneHust
4.1 TBEPJBIMU TEJIAMHU, KUIKOCTIMHU U 3

razamMun

4.2 JlaBiaeHHE KUIKOCTH 5




4.3 ATMocdepHOe naBieHUE 6
44 I[GI/ICTBITG JKUIKOCTH M ra3a Ha 7 3
MOTPYKEHHOE B HUX TEJIO
Uroro no pazgeny 21
Pa3nen 5. PaGora u MomHOCTb. JHEprus
5.1 PaboTa u MomHOCTH 3 1
5.2 [IpocThie MEXaHU3MBI 5) 1
5.3 MexaHuuecKasi SHEPTHUs 4 1
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME




8 KUIIACC

No HaumeHoBaHue pa3ie/ioB U TeM
n/n NPOrpamMMbl

KoaudecTBo 4acoB

Bcero

KonTpoJbHbie padoThl

IIpakTnyeckune padorsl

Pa3gen 1. TemioBblie ABJICHUA

11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemuoBbIe mpoiecchl 21 1 5
Wroro mo pazueny 28
Paznen 2. DiekTpuyeckue 4 MATHUTHbIE SABJICHUS
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsKeHHBIE Tela U UX 7 1
B3aUMOJICHCTBHE
2.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 20 1 7
2.3 MarHautHbI€ SIBICHUS 6 1 1.5
2.4 DNeKTpOMarHuTHasK WHIYKITUS 4
Hroro mo pazgeny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME




9 KUIIACC

Ne HaumenoBanue pa3xaejioB U TEM KoaudecTBo 4acoB

n/n NPOrpaMMblI Bcero KonTpoJbHbie padoThl IIpakTnyeckune padorsl

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexannueckoe IBMKEHUE U
1.1 10 1
CIIOCOOBI €r0 ONMMCAHUI

1.2 B3aumoeticTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro mo pazueny 40
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
2.1 MexaHn4ecKue KoJIeOaHus 7 3
2.2 MexaHHUYEeCKHE BOJTHBI. 3BYK 8 1 3
Hroro mo pazgeny 15
Pa3znen 3. DileKTPOMATrHUTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5
' AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 6 3
Pasnoxenue 6enoro ceera B
4.3 3 2
CIIEKTP
Hroro no paszneny 15
Pa3nen 5. KBanToBble siBieHUs
Hcnyckanue 1 MOToIeHUe CBeTa
51 4 1
aTOMOM




5.2 CtpoeHne aTOMHOTO sipa 6 1
5.3 SlnepHbie peakuun 7 1
Hroro no pazneny 17
Paznen 6. IloBTopuTteibH0-00001aI01IUI MOYIb
[ToBTOpEeHue u 060061IEHNE
6.1 conepkanus Kypca pusuku 3a 7-9 9 2
KJtacc
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOI'PAMME







8 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

Jara usyyenus

OcHoBHEIE
MOJ0KEHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPUU U UX
OIIBITHBIE
TIOITBEPOK ICHUS

Macca u pazmep
aTOMOB U
MOJIEKYI

Mopaenu
TBEPJOTO,
JKUIKOTO U
razo00pa3Horo
COCTOSTHAM
BEIECTBA

OObscHeHUE
CBOMCTB
TBEPJIOTO,
JKMIKOTO U
razoo00pa3Horo
COCTOSTHUM
BEIIESCTBA HA
OCHOBE
MOJIOXKESHUM
MOJIEKYJISIPHO-




KHHETHYECKOM
TEOPHH.
Bxonnas
KOHTPOJIbHAS
pabota

Kpucrannmuecku
€ 1 aMop¢HbIe
Tena

CMauuBaHue u
KaIMAJUTSIPHOCTD.
[ToBepxHOCTHOE
HaTsHKEHUE

Tenmosoe
pacuupeHue u
coKaThe

Temneparypa.
CBs3b
TEMIEPATYPhI CO
CKOPOCTBIO
TEIIOBOTO
JBUKCHUS
YacTHIl

Bnyrpennss
SHEprus.
Crnioco6b1
U3MEHEHUs
BHYTPEHHEU
SHEPIUU

10

Bunabr
TEIUIONEepeIauu




11

Ypok-
KoH(pepeHIus
"[IpakTueckoe
HCII0JIb30BAHNE
TETTOBBIX
CBOICTB BEILIECTB
Y MaTepHajoB B
LesIX
sHeprocOepexeH

I/Iﬂ"

12

Kommuectso
TEIUIOTHI.

VYV nenrHasg
TEII0EMKOCTh

13

YpaBHeHue
TEII0BOIO
OanaHca.
TennooOMeH u
TEII0BOE
paBHOBECHE

14

JlaGopaTopHas
pabota
"UccneqoBanue
SIBJIEHUS
TemI000MeHa
pu
CMEIIIMBAaHUH
XOJIOHOH U
ropsiuei BoJb1"




15

Pacuer
KOJINYECTBA
TEILIOTHI,
HEOOXOIMMOTI0
JUTSl HArpeBaHUs
Tena u
BBIICIISIEMOTO UM
HpI/I OXJIAXKIACHHUN

16

JlaGoparopHas
pabota
"Onpenenenne
YAEIbHOU
TEIIOEMKOCTH
BelecTna"

17

DHeprus
TOIIMBA.
VY nenpHasg
TEII0Ta
CropaHus

18

IInaBnenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKU
X Tel. YaenbHas
TEIIoTa
IIaBJICHUS

19

JlaGopaTopHas
pabota
"Onpenenenue
YAECIBHOU




TEIUIOTHI
mIaBjaeHud Jpaa"

20

[TapooOpazoBanu
en
KOHICHCAITHSI.
Hcnapenue

21

Kunenue.
VnenvHast
TEIIoTa
napooOpa3oBaHu
U
KOH/JICHCAIIHH.
3aBUCUMOCTh
TEMIIEPATYPhI
KHUIIEHUS OT
aTMochepHOro
JTaBJICHUS

22

BraxxHocTb
BO3]IyXa.
JlaGopaTopHas
pabota
"Onpenenenue
OTHOCHTEIBbHOMN
BJIQKHOCTH
BO3/1yXa"

23

Pemenue 3amau
HA OIpEJEIIEHNE
BIaXXHOCTH
BO3/yXa




24

[TpunIUIIBL
paboThI
TEIIOBBIX
JIBUTaTEIICIH.
[TapoBas
TypOUHa.
JBurarenn
BHYTPEHHETO
CrOpaHus

25

KII/ TerutoBoro
JIBUTATEJIS.
TermoBbie
JIBUTATETN U
3anura
OKpy>Karomen
cpenbl

26

3aKoH
COXpaHEHUs U
MpeBpaIiecHus
SHEPTHH B
TEIIOBBIX
nporeccax

27

IlonroroBka k
KOHTPOJIbHOM
pabote 1o Teme
"Tennoseie
SIBIICHUS.
HN3Mmenenue
arperaTHbIX




COCTOSHUN
BerecTna"

28

Kontponbhas
pabora 1o Teme
"TemnoBbie
SIBIICHUS.
N3menenue
arperaTHbIX
COCTOSTHHM
BeniecTna"

29

DIeKTpu3anus
ten. JIBa pona
ANEKTPUIECKUX
3aps0B

30

Ypok-
HCCEOBaHNE
"DnexTpuzanus
TeJl UHAYKIUEN U
npu
COTIPUKOCHOBEHHU

n

u

31

Bsaumonelicteue
3apsSHKCHHBIX

Tel. 3aKoH
Kynona

32

DneKTpuuecKoe
ToJe.
HanpsxeHHOCTB
JJIEKTPUYECKOTO
noJist. [IpuHImn




CyHEepIO3ULINNA
AIEKTPUUECKUX
noJjen

33

Hocurenn
AMEKTPUICCKUX
3aps0B.
DneMeHTapHBbIN
3apsia. CtpoeHue
aToma

34

[IpoBoHMKH 1
JTUDJICKTPHKH.
3aKoH
COXpaHEHUS
AIEKTPUIECKOTO
3apsa

35

Pemmenue 3agau
Ha MPUMEHEHUE
CBOMCTB
ANEKTPUIECKUX
3apsIoB

36

DIIEKTPUYECKUI
TOK, YCJIOBHUS €T0
CYILECTBOBAHUS.
Hcrounnku
3IEKTPUUECKOTO
TOKa

37

JlenicTBUsA
AIEKTPUUECKOTO
TOKa




38

Ypok-
HCCIIEIOBaHUE
"IleticTBUE
ANIEKTPUYECKOTO
0JIsI Ha
MIPOBOJHUKHU U
JDIIEKTPUKHT"

39

DnexTpuuecKuit
TOK B METaJIJIax,
KHUJIKOCTSIX
rasax

40

DIIeKTpUYEeCcKast
IEIb U €€
COCTaBHBIEC YaCTH

41

Cuna Toxa.
JlaGopaTopHas
pabota
"U3mepenue u
perynupoBaHue
CUJIbI TOKa"

0.5

42

DIIEKTPUYECKOE
HamnpsHKeHUe.
Boastmerp.
JlaGopaTopHas
pabota
"U3mepenue u
peryaupoBaHue
HanpspKkeHus "

0.5

43

ConpoTuBieHue
MIPOBOTHHKA.




VYanenbHOE
CONIPOTHUBIICHUE
BEIIIECTBA

44

JlaboparopHas
pabota
"3aBUCUMOCTD
AIIEKTPUYECKOTO
COTIPOTHBIICHUS
MTPOBOTHUKA OT
€ro JUTUHBI,
TUTOTIATH
MOTIEPEYHOTO
CeYCHUS U
Marepuana"

45

3aBHCUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUS.
3akoH Oma g
ydacTka Ienu

46

JlaGopaTopHas
pabota
"UccneqoBanue
3aBUCHUMOCTHU
CHJIBI TOKA,
UIYIIEro Yepes
pe3ucrop, ot
COTIPOTHUBIICHUS
pesucropa u
HamnpsDKeHUS Ha
pe3ucrope"




47

ITocnenoBaTensH
ocH
napauieTbHOe
COCANHCHUA
HpOBOILHI/IKOB

48

JlaboparopHas
pabota
"[IpoBepka
IpaBuIIa
CIIOXKEHUS
HaIpsDKEHUN NTpU
MOCJIEIOBATENbH
OM COE/IMHEHUU
IBYX
pe3uctopon"

49

JlaGopaTopHas
pabota
"IIpoBepka
MpaBuIIa JyIs
CHWJIBI TOKA MPH
napajyieIbHOM
COEIMHEHUU
pe3ucropon"

50

Pemenue 3amau
Ha MPUMEHEHUE
3akona Oma 11g
Ppa3IUYHOTO
COEAUHEHMUS
MIPOBOIHUKOB




51

Pabora u
MOIIHOCTh
AMEKTPUIECKOTO
TOKA. 3aKOH
[xoyna-Jlenna

52

JlaboparopHas
pabota
"Onpenenenue
paboThl U
MOIITHOCTH
AIIEKTPHYECKOTO
TOKa"

53

DIIEKTPUYECKHUE
ey 1
norpeouTenu
BJIEKTPUUECKON
SHEPTUH B OBITY.
Kopotkoe
3aMbIKaHUE

54

IToaroroBka x
KOHTPOJIbHOU
pabote 1o Teme
"DnekTpuueckue
3apsibl.
3apsKeHHbIE
Tena v ux
B3aUMOJCHCTBUSA
. IllocTostHHBII
JIEKTPUYECKUN

n

TOK




55

KontponbHas
paboTa 1o Teme
"DnexkTpuueckue
3apsbl.
3apsKeHHbIS
Tea v uX
B3aMMOACHUCTBUS
. IlTocTostHHBIN
BIEKTPUYECKUI

n

TOK

56

TlocTossHHBIE
MAarHuThl, HX
B3aUMOIEHCTBUE

57

Ypok-
HCCIEIOBaHNE
"N3yuenue
nojaeH
MOCTOSHHBIX
MarHuToB"

58

MarsauTtHOE
TOoJIE.
MarsuTHOE 1oJie
3eMIu U ero
3HAUEHUE I
JKH3HM Ha 3eMJie

59

OnbIT DpcTena.
MarunuTHoe noJjie
3JIEKTPUYECKOTO
TOKa MaruuTtHoe




I10JI€ KaTYILKH C
TOKOM

60

[IpumeHenune
3JIEKTPOMArHUTO
B B TEXHHUKE.
JlaboparopHas
pabota
"N3yuenue
JIEACTBUSA
MarHuTHOTO
oJIsI Ha
MIPOBOJTHUK C
TOKOM"

0.5

61

DIIEKTPOABUTATE
JIb TIOCTOSIHHOTO
TOKa.
Hcnons3oBanue
JJIEKTPOABUTATE
nel B
TEXHUYECKUX
YCTPOMCTBAaX U
Ha TPaHCIOpTE.
JlaGopaTopHas
pabora
"KoHnctpynpoBan
Ue 1 U3y4YCHHE
paboTHI
ANEKTPOABUTATE

I




62

OnbITEHL
®dapanes. 3akoH
AIEKTPOMArHUTH
O MHIIYKLIHH.
[IpaBuio Jlenna

63

DnexTporeHepar
op. CiocoOsI
MOy4YEHHUS
AIEKTPUYECKON
JHEpPTruH.
DIIEKTPOCTAaHIIUH
Ha
BO300HOBJISIEMBI
X UCTOYHHUKAX
SHEpPruu

64

IloaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"DnexkTpuyueckKue
Y MarHUTHBIE
siBJICHUS "

65

KonTposbHas
pabora 1o Teme
"DnekTpuuecKue
Y MarHUTHBIE
siBaeHUs"

66

PesepBHbIi
ypok. Pabora c
TEKCTaMU TIO




teme "TemoBeie
SABJIEHUS"

Pe3epBHbIi
ypok. Pabora ¢
TEKCTaMU I10

67 TeMe
"ITocTOSHHBIN
BIEKTPUYECKUI
TOK"
Pe3epBHbIi
ypok. Pabora c
68 TEKCTaMH TIO
TeMe
"MarauTHbIC
SIBJICHUS"
OBIIEE
KOJIMYECTBO
YACOB IIO 08 14.5

I[TPOTPAMME




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero KonTpoJbHbie padoThl

IIpakTH4eckn
e padoThl

C- BT -- B - T T T T I |

DJIEKTPOH
HbIE
ungposBbI
e
o0pa3oBart
eJbHbIE

pecypchl

MexaHudeckoe
JIBYDKCHUE.
MarepuanbHas
TOYKa

Cucrema orcuera.
OTHOCHTENLHOCTD
MEXaHUYECKOI0
JIBHKEHUS

PaBHOMEpHOE
MPSIMOJIMHEHHOE
JBUKEHUE

HepasaomMmepHoe
IIPSIMOJIMHEMHOE
neuxenue. Cpenssis
Y MIHOBEHHast
CKOPOCTh




[IpssmonmHenHOE
PaBHOYCKOPEHHOE
JBHKCHHUE.
VYckopenue

Cxkopoctb
IIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
neuxenus. ['paduk
ckopoctu. BxonHas
KOHTpPOJIbHAs
paboTta

JlaGoparopHas
paboTta
"Onpenenenne
YCKOPEHHUS Teja Mpu
PaBHOYCKOPECHHOM
JIBYKEHUH I10
HaKJIOHHOM
IUIOCKOCTH "

CBo0OoHOE azeHue
Tel1. ONBITEI
Tamunes

PaBHOMeEpHOE
JBUKEHHUE T10
OKPYXHOCTH.
[lepuon u wactora
oOpalieHus.
JIuneitnasa u
YIJIOBasi CKOPOCTH




10

LenTpocTtpemurens
HOE YCKOpEHHUE

11

[TepBriit 3aK0H
Hprorona. Bekrop
CHJIBI

12

Bropoii 3akoH
HeroTona.
PaBHOfelicTBYIOIIAS
cuia

13

Tpetnii 3ak0H
HeroToHna.
Cynepno3unus cui

14

Pemenne 3a1ay Ha
MIPUMEHEHNE
3axk0HOB HprotoHa

15

Cuna ynpyrocru.
3akoH ['yka

16

Pemrenue 3agaq o
Teme «Cuia

YIIPYTrOCTH»

17

JlaGopaTopHas
pabota
«Omnpenenenue
HKECTKOCTH
MIPYXUHBDY

18

Cuna tpenus

19

Perrenue 3agau 1o
Teme «Cuia
TPEHUS»




20

JlaGopatopHas
pabora
"Onpenenenue
KoadunreHTa
TPEHHUS
CKOJIbXKEeHUS"

21

Pemenne 3amag mo
TeMme "3aKOHEI
HxroTona. Cuita
ynpyroctu. Cuiia
TpeHus"

22

Cuna TsDKeCTH U
3aKOH BCEMHPHOTO
TATOTEHMSI.
Yckopenue
CBOOOHOTO
nagcHus

23

VYpoxk-koHbepeHus
" JIBM>KEHHE Tl
BOKpYT
IPaBUTALIMOHHOTO
nentpa (CosHeuHas
CHUCTEMA).
lanaxktuxku"

24

Pemenne 3amay mo
teme "Cuna
TSKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS"




25

IIepBas
KOCMHYeCKas
CKOpOCTb.
Hepecomocts n

eperpy3Ku

26

PaBHOBeCHE
MaTepuaIbHON
TOYKU. AOCOTIOTHO
TBEPIOE TEJIIO.
PaBHOBeCHE
TBEPAOIO TeNa ¢
3aKpEIUIEHHON OChIO
BpaIleHUs

27

MoMeHT CHITBI.
LenTp TsxecTu

28

Pemrenue 3agaq o
Teme "MoMeHT
cunbl. Llentp
TsKecTH"

29

IToaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"MexaHn4eckoe
IBIKEHUE.
Bsaumoneiictsue

n

TCJI

30

KoHnTtponpHas
paboTa o Teme
HM
€XaHUYECKOE
JIBIDKEHUE.




B3aumonencteue

n

TCII

31

Nmnynsc Tena.
Nmnynsc cuisl.
3aKOH COXpaHEHHUs
UMIyJbca. YOpyroe

U HEYIIPYroe
B3aUMOJEHCTBUE

32

Pemenne 3amag mo
Teme "3aKkoH
COXpaHEHUS
nMIynbca'

33

Ypok-koHpepeHus
"PeakTuBHOE
JBUKECHHE B
MPUPOJE U TEXHUKE"

34

Mexannueckas
paboTa ¥ MOITHOCTH

35

PaboTa cuminl
TSHKECTH, CUIIBI
YIPYTOCTH U CHJIBI
TPEHHS

36

JlaGopaTopHas
pabota
«Omnpenenenue
paboThI CUJIBI
TpPEeHHUsI IPU
paBHOMEPHOM
JIBUKEHHUH TeJa 110




TOPU30HTAIBHOMN
IIOBEPXHOCTH)

37

CBs13b SHEPrUM U
paboTHL.
[TorenumanpHas
SHEPTUst

38

Kunernueckas
sHeprus. Teopema o
KHHETHYECKOH
SHEPTHH

39

3aKOH COXpaHEHUs
OHEPTUH B MCXAaHUKE

40

JlaGoparopHas
pabora «M3yuenue
3aKOHa COXpPaHEHHS
SHEPTUM»

41

KonebarensHoE
TIBUYKEHUE U €ro
XapaKTePUCTHKHU

42

3aTyxarouue
KoJeOaHusI.
Brinyxnennsie
KoneOaHusI.
Pe3onanc

43

MaremaTtnueckuii u
NPYKUHHBIN
MasiTHUKH

44

Ypok-uccnenoBaHue
«3aBHCUMOCTh
nepuojia Koebanuii




OT JKECTKOCTH
NPYKUHBI U MaCChI

rpy3a»

45

[IpeBpamenue
SHEPruu Ipu
MEXaHUYECKUX
KoJIeOaHusAX

46

JlaGoparopHas
pabota
«Ornpenenenue
YaCTOThI U II€prUoaa
KoJebaHuit
NIPYKUHHOT'O
MasgATHHUKa»

47

JlabGopaTopHas
pabota «IIpoBepka
HE3aBUCUMOCTH
repuoja KojiebaHui
rpysa,
MOJIBEIICHHOTO K
HUTH, OT MacChI

rpy3a»

48

MexaHnuueckue
BoaHBI. CBOMCTBA
MEXaHHYECKHX
BOJIH. [IpogosibHBIE
U MIOTIEpPEYHbIE
BOJIHBI

49

VYpoxk-koHpepeHuus
"MexaHndecKue




BOJIHBI B TBEPAOM
TeIe.
CelicMu4ueckue
BOJIHBI"

50

3BYK.
PacnpocTpanenue u
OTpa)X€HHUE 3BYyKa

51

Ypok-uccienoBaHue
"HaGmronenue
3aBUCHMOCTH
BBICOTHI 3BYKa OT
9acTOTHI"

52

I'poMKkoCTB 3ByKa U
BBICOTA TOHA.
AKyCTUYECKUI
pE30HaHC

53

Ypox-koHbepeHus
"VbTpa3Byk u

nH(]ppa3ByK B
MPUPOJE U TEXHUKE"

54

IToaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"3aKOHBI
COXpaHEHHS.
MexaHnuueckue
KonebaHus u
BOJIHBI"

55

KoHnTtponpHas
paboTa o Teme




"3aKOHBI
COXpaHEHHS.
Mexanndeckue
KOJIcOaHus U
BOJIHBI"

56

DNEeKTPOMarHuTHOE
ToJe.
DNeKTpOMarHuTHBIE
BOJTHBI

57

CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koHpepeHus
"[IIkama
3JIEKTPOMAarHUTHBIX
BOJIH.
Hcnons3oBanne
3JIEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
cBs3n"

59

Ypok-uccienoBanue
"N3y4yeHune cBOMCTB
ANEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO
MOOHIIBHOTO
tenedona"

60

Pemenue 3amau Ha
omnpeneaeHue
YaCTOTHI U UIAHBI




3JIEKTPOMArHUTHOM
BOJIHbI

61

DneKTpoMarHuTHas
MpUpPO/JIa CBETA.
CkopocTtsb cBera.
BousHOBBIE CBOMCTBA
CBeTa

62

Ucrounukm cBeTa.
[IpssMmonmHeHOE
pacnpocTpaHeHHe
cBeTa. 3aTMEHUS
Counna u JIyHsl

63

3aKOH OTpaKeHUs
cBeTa. 3epkaina.
Pemrenue 3agaq Ha
MIPUMEHEHHE 3aKOHA
OTpa)XCHUsI CBETa

64

[Ipenominienne
CBeTa. 3aKOH
MPETOMIICHHUS CBETA

65

[TosniHO€ BHYTpEHHEE
OTpak€HUE CBETA.
Hcnonn3oBanue
TOJIHOT'O
BHYTPEHHETO
OTpa)XCHUs B
ONTUYECKUX
CBETOBOJIaX

66

JlaGopatopHas
pabota




"UccnenoBanue
3aBUCHMOCTH YTJia
MIPEIIOMIICHHUS
CBETOBOTO JIy4a OT
yria majeHus Ha
rpaHuue "BO3yX-

crexiao""

67

VYpok-koHpepeHus
"Wcnop30BaHue
IIOJIHOTO
BHYTPEHHETO
OTpaXKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAs
CBS3b"

68

JInnsel. OnTryeckas
CUJIa JIMH3EI

69

[Toctpoenne
n300pakeHU B
JIMH3aX

70

JlaGopaTopHas
pabota
"Onpenenenue
(boxycHOTO
paccTosiHus U
ONTUYECKOH CHIIBI
coOuparoreit
JUH3BI"

71

VYpoxk-koHpepeHuus
"OnTuueckue




JMH30BbIC
npubopsr"

72

I'ma3 xak
OIITHYECCKas
cuctemMa. 3peHue

73

VYpox-koHpepeHuus
"JleeKThl 3peHuUs.
Kaxk coxpanuts
3penue”

74

Pasnoxenne 6e10r0
CBETa B CTICKT).
OmriTel HeroToHA.
Crnoxenne
CIEKTPAITLHBIX
uBeToB. [lucnepcus
cBeTa

75

JlaGopaTopHas
pabota "OmbITHI 11O
Pa3I0KEHUIO
0enoro cera B
CHEKTp U
BOCIPUATHUIO LIBETA
MIPEeIMETOB MPHU UX
HaOII0ICHUH Yepe3
1IBETOBBIC (DUIBTPHI"

76

YPOoK-IIpaKTUKYM
"BonHoBbIE
CBOJCTBA CBETA:
Jucrepcus,




uHTephEpeHIs 1
mudpakus”

7

OmnsiTel Pezepdopna
" IU1aHCTapHasd
MOJIEJTb aToMa

78

[Tocrynatel bopa.
Monens aroma bopa

79

Hcnyckanue u
MOTJIONICHUE CBETa
atoMoM. KBaHTEL
JImHeHuaTwIe
CIIEKTPBI

80

Ypoxk-npakTuKym
"HabOmroneuue
CIEKTPOB
ucnyckaHus"

81

PagnoakTuBHOCTE U
€€ BUIBI

82

CrtpoeHue aTOMHOTO
sapa. Hyknonnas
MOJEIb

83

PagnoaxTuBHbIE
MpeBpaIlCHUS.
H30TO118I

84

Pemienne 3agay mo
TeMe:
"PaguoaKkTUBHBIE
npespameHus”

85

[Tepuon
rnoJiypacnazaa




86

VYpoxk-koHpepeHuus
"PagnoakTHBHBIE
M3ITy4eHUs B
pUPOJIE,
MEIHIHHE,
TeXHUKE"

87

SnepHbie peakuum.
3aKOHBI COXpaHEHUs
3apsA70BOTO U
MaccoBOTO YHUCE

88

OHeprus CBA3U
aTOMHBIX sJIEp.
CBs13b Maccel U
SHEepruu

89

Pemrenue 3agaq o
teme "SnepHbie
peakuun"

90

Peaknuu cunresa u
JEJICHHS SeP.
Hcrounuku sHeprun
CoumHiia 1 3B€31

91

Ypoxk-koHbepeHus
"SAnepnas
SHEpreTukKa.
JeicTBus
paavoOaKTHBHBIX
U3JIy4eHUH Ha
JKUBBIE OPraHU3MBbI"

92

IloaroroBka k
KOHTPOJIbHOU




paboTte 1o Teme
"DJIeKTPOMArHUTHO
e ToJie.
DNeKTpOMarHUTHBIE
BOJIHBI. KBaHTORBIC
siBJIeHHS "

93

KontponsHas
pabora 1o Teme
"DJIEeKTPOMArHUTHO
€ ToJIe.
DJIEKTPOMArHUTHbHIE
BOJIHBL. KBaHTOBBIE
SIBJICHUS"

94

[ToBTOpEHNME,
00o011eHue.
JlaGopaTopHbie
paboTHI TIO KypCy
"BzaumoaeiicTBue

n

TCII

95

[ToBTOpEHME,
00001IeHHE.
Pemienne
pPacYeTHBIX U
Ka4ueCTBEHHBIX
3a7a4 1o TeMe
"TennoBele
npotecch”

96

IToBTOpEHNUE,
00001eHne.
Pemenue




pacyeTHBIX U
Ka4eCTBEHHBIX
3a7a4 1o TemMe
"KII/] TerutoBeIx
nBurartenei”

97

IToBTOpEHNME,
00001IEeHME.
Pemenne
pacyYeTHBIX U
KayeCTBECHHBIX
3aJ1a49 110 TeEME
"KIT/]
3JIEKTPOYCTAHOBOK

n

98

[ToBTOpEHNME,
00o011eHue.
JlaGopaTopHbie
paboTHI TIO KypCy
"CBeToBbIE
siBJIeHUS "

99

[ToBTOpEHME,
0000611eHne. Paborta
C TEKCTaMH 110 TEME
"3aKOHBI
COXpaHEHUs B
MexaHHuke"

100

IToBTOpEHME,
0000menue. Pabora
C TEKCTaMH I10 TEME
"Konebanusa u
BOJIHBI"




IToBTOpEHNME,
0000meunne. Padora

101 C TEKCTaMH 110 TeME
"CBeTOBEIC
saBieHus"
[ToBTOpEHuMe,
00o00menue. Pabora

102 C TEKCTaMH 110 TEME
"KBaHTOBas 1
sepHas pusuka"

OBIIEE
KOJIMYECTBO 102 97
YACOB IO

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dusuka, 7 knacce/Ilepeimkud A.B., OO0 «/IPOD®A»; AO «13naTenbcTBO
[IpocsemieHuey;
®dusuka, 8 knacc/Ilepeimkud A.B., OO0 «/IPOD®A»; AO «13aaTenbcTBO
[IpocBeuieHue»;
®dusuka, 9 xknacce/Ilepeimkud A.B., OO0 «/IPODA»; AO «13aaTenbcTBO

IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®dusmka, 7 xkinacce/Ilepeimkua A.B., OO0 «/IPODA»; AO «13aaTenscTBO
[Ipocsemienuey;

Jlykamuk B.U. COopHuK BompocoB U 3a1a4 1o ¢pusuke. 7-9 ki — M.:
IIpocsemenue, 2010 —192c¢.

®duswmka, 8 kinacce/Ileppimkud A.B., OO0 «/IPODA»; AO «13aaTenbcTBO
[IpocBemieHney;

®dusmka, 9 xinacce/Ilepeimkua A.B., OO0 «/IPOD®A»; AO «13naTenscTBO

[IpocBemenne»



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://youtu.be/ulEAehYvMtk
https://www.youtu.be.com/watch?v=3UeGYKAgrww
https://youtu.be/70aCNTzdrUY https://youtu.be/Y8wyzbgosOY
https://youtu.be/Pz2-URG902w https://youtu.be/BxvK0iCJIQ
https://www.youtube.com/watch?v=sBjLGZJF504
https://www.youtube.com/watch?v=MZQoPNmMz4U
https://www.youtube.com/watch?v=tH1H8CCfzts
https://www.youtube.com/watch?v=GFUfqcupe8Q
https://www.youtube.com/watch?v=a4ckOyjz790
https://www.youtube.com/watch?v=TsONc8Cvefs
https://www.youtube.com/watch?v=w0cw0TVJYbg
https://www.youtube.com/watch?v=UCFVslllaVk
https://www.youtube.com/watch?v=hrX9kNDOFD4

https://www.youtube.com/watch?v=-FzGcXIcWz8






