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HOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas paOodas mporpamma Mo (pU3MKe Ha yYpOBHE OCHOBHOIO
oOmero 00pa3oBaHMs COCTAaBIEHA HA OCHOBE TPEOOBAaHUM K pe3yibTaTaM OCBOCHHUS
DAOIIL npencrasienssix B PI'OC OO0 s yyamuxces ¢ OB3, a Takxke Ha OCHOBE
XapaKTePUCTUKH IUIAHUPYEMBIX PE3yJbTaTOB AYXOBHO-HPABCTBEHHOIO pPa3BUTHSA,
BOCIIUTAHUSI U COLMANM3AIMU OOYydYaroIUXCs, NPEICTaBIEHHON B (eaepanbHOR
paboueil mporpaMme BOCIIUTAHUS.

CopeprxkaHue aganTUPOBaHHOM pabouell mporpaMMbl MO (GU3UKE HAMPABIEHO
Ha (OpPMHUpPOBAHHME €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH OOydYaromuxcs H
OpraHu3alri0 U3y4eHUs (PU3MKU Ha JESITeIbHOCTHOM OCHOBE. AJAnTHPOBAHHAsS
pabouass mporpamMma MO (U3MKE YCTAaHABIMBAET pacClpeiesieHue Yy4yeOHOro
MaTepuajia 1o TrojgaM oOydeHus (mo KiaccaMm), Npeajaraer MpPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUA
NPEIMETHOTO COJIEPXKAHUS U yUETe BO3PACTHBIX OCOOEHHOCTEHN 00 yJaromnXcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ ILEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3/JaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszurka SIBISIETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pU3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, OMoorueit, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIAECT Hauboliee sSCHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoaydeHus
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (puU3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne Qusukn Ha 6a30BOM ypOBHE IMpEIoaraet oOBJAJCHUC
CIEAYIOIINMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JI0Ka3aTeabCTBA ISl IOJYYEHUS BBIBOJIOB.

lenu wu3yyenuss ¢GU3MKKM HAa YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUA
onpenenensl B KoHuenuuu mnpenogaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusax Poccuiickoit ®denepanuu, peamu3yronux
OCHOBHBIE  00II€00pa30BaTENIbHBIE IPOTPAMMBI, YTBEPKIAEHHON pEIICHHEM
Komnerun MunuctepcTBa npocserienust Poccuiickort denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-48H).

Heau nzyyenus pusuku:



MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYYaroIIuXcss K HaydYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOCHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O POIM (U3MKU IS Pa3BUTHS JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEUIIEeMY OOYYCHHIO B ’TOM HAIPABJICHUHU.

I[OCTI/I}KGHI/Ie 9THUX ueneﬁ nporpaMmsbl 110 (I)I/ISI/IKC Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHMYCCKUX, TEIUIOBBIX, JJICKTPUYCCKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHHE YMEHUH OIUCHIBATH U OOBSACHATH (DU3MUCCKHUC SIBICHHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOIIONAaTh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
naboparopHble pabOTBl W  AKCIEPUMEHTAJIbHBIC HWCCICIOBAHHS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHUE TPUEMOB paboThl ¢ MHpOpMaIruel (pU3NIEeCKoro cojaepKaHus,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

Ha usyuenue ¢usmku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HKE MEepPEUeHb JTab0pPaTOPHBIX PadboT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH
00y4Jaromuxcs, COUCKa 3KCIEPUMEHTANbHBIX 3aJaHUi, MpeJJIaraéMblX B paMKax

OCHOBHOTI'O IOCYyAapCTBCHHOI'O 3K3aMCHa I10 (1)I/ISI/IKG.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAOUIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Odusnueckue BenudyuHbl. M3mepenue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpentHocTs u3MepeHuit. MexxayHapoiHasi CucTeMa €IMHHUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcTecTBeHHO-HayYHBI METOJl MO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOmroaeMoro siBjaeHus. Onucanue PuU3nUecKux sIBJICHUM ¢ TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U TPOIEAYpa MPAMBIX U3MEPEHHIN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue NEHbI IeIeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILLIECTBA.

JIBrkenne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



emoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHXKEHHSI.

2. Habmonenue nuddysuu.

3. HaGOmonenue  siBAeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WIHU

OTTAJIKUBAHUEM YACTHI] BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOTIOAECHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMCHH JIBUKCHUSL.
SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMoAeHCcTBHs Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIECHHBIX MO OJHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbXKEHUs U TPEHHE MOKOos. TpeHue B PUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO TBUYKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUsI HHEPIIUH.
4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM Iapuka o
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5. OnpITBI, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONPUKACAIOLIUXCS IIOBEPXHOCTEN.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M raszaMu. 3akoH Ilackans. [ImeBmMarnueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHHS >KUIKOCTH OT riayOuHbL. ['mapocrarnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIHON o0osoukn 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA OTPYKEHHON YacTH Tea

Y IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IUIaBaHUsA TEJl: IUIABAHUE UIIU NIOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOLIEHHUS INIOTHOCTEU TeJa U KUIKOCTH.

S L T o
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU Beca Telia B BOJIE OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH CHUJIBI,
JICHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznea 5. Pabora u MOIIHOCTH. DHEpPrus.

Mexanunueckasi pabota. MOIIIHOCTb.



[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [lpuMeHeHne npaBuia paBHOBECHs pblyara K 0J10Ky. «30710T0oe
npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThI CUIIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJa 110

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHM paBHOBECHS pblyara.
3. Usmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMS] MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH DHEpPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayu: TemIONpoBOIHOCTS,
KOHBEKLIHS, U3JIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUIloBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobpazoBanne u koHmeHcamnus. Mcmapenuwe. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHMUSL.

[Mpunuunsl padotsl TernoBeix aABurateneid KIIJ[ TteroBoro asurarens.
TermnoBble IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



emoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

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

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKJICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabr reronepenaum.

OxmnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
Habaronenne kuneHus.

HaGmoneHne nocTossHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne wu3MeHeHHsT BHYTPEHHEW OHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HArpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIlIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsaoB. BzaumopeinctBue
3apsbkeHHBIX  Ten. 3akoH Kynona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA SJICKTPUUECKUAN 3apsii.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTosSsHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOTO ToKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydactka uen. [locienoBaTenbHOE U MapaIIEIbHOE COETMHEHNE MTPOBOIHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

ITocTossHHBIE MarHuThl. B3anMoneicTBre MOCTOSTHHBIX MAarHuTOB. MarHutTHoe
rojie. MarautHoe mojie 3eMJIM M €ro 3HaueHue g KU3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajies. SABneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CriocoOn1 MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTATUUECKAsT UHTYKITUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HMcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. B3aumoieiicTBre NOCTOSHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO T10JIS1 HA MIPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U [Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00bEeTMHEHNUN
Y Pa3/ICIICHUMN.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYyILIKXA C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HaIIPaBJICHUA TOKA B KaTYyIIKE.

18. MI3yueHue AercTBUSA MarHUTHOIO II0JIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>keHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmxkeHue. CB0oOOHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXKEHHME TIO OKpyx)HOCTH. [lepuon m uvactora oOparieHusl.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEI

OTCY€Ta.
2. CpaBHeHHME NyTeHd W TPACKTOPHM NBMIKEHUS OJHOIO M TOTO K€ TeJa
OTHOCHUTEIIBHO PAa3HbIX TEJ OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

HN3mepenne CKOPOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO JABUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGnronenue nBuxeHus Teia no OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3HUKU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JEUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus FHEPTUU NMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUuM NP JBUKEHUU TeJa MO ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

10.

11.

KoncTpynpoBaHue Tpakra Jjisi pa3roHa U JajJbHEWIIEr0o PaBHOMEPHOIO
JIBUKEHHUS IIAPUKA WU TEJIECKKH.

Omnpenenenue cpenHed CKOPOCTH CKOJBXKEHUs Opycka WIM JABUKCHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tena IMPU PABHOYCKOPEHHOM JBUKEHUU MO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAaYaJlbHON CKOPOCTHM MYTH OTHOCSTCA KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3pPULIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Ornpenenenue padbOTHI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOJIBHY)KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.



Pasznen 9. Mexannyeckue Koie0aHus U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUil U NpYKUHHBIA MasTHUKU. lIpeBpainenue
SHEPruu MpH KoJIeOATEIHHOM IBUKEHUU.

3aryxatomue — koneOaHus.  BolHyXneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIEpEeYHble  BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  PaclIpOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3ByK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMi Tea 1O ACUCTBHEM CHIIBI TSHKECTH M CHJIBI
YIOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHUI PE30HAaHC.
]Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue dYacTOThl M Tepuojia KoieOaHWl MaTeMaTUYeCKOTo
MasTHHUKA.
2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHoJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  IEpUOAa  KoJieOaHUU
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3MepeHue yckopeHus CBOOOAHOTO MaJCHHUS.
Pazpnen 10. DiieKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJIEKTpOMarHuTHblie  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
OnexTpomMarHutHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETa.
Jemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
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2. BoyiHOBBIE CBOMCTBA CBETA.
Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBICHUA.
JlyueBas  Mopmens  cBera.  McToyHMKM  cBera. IIpssmonnHeriHoe

pacnpoctpanenue ceta. 3atMenust Connia u Jlynsl. OTpaxenue csera. [Imockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. [losHoe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon myyedt B tuH3e. OnTudeckas cucrema (poroarnmapara, MUKpOCKOIIa
u Teneckona. ['na3 kak ontuueckas cucreMma. biiM3opykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue nzo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomieu JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTMH3.

[TpuHuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPA)KEHHSI CBETOBOIO JIyda OT yIJia
1aJICHUSL.

2. W3yuenume xapakTepuCTUK M300paKEHUS IPEIMETa B INTOCKOM 3epKalie.

3. HccnemoBanue 3aBUCMMOCTH yrja MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS] HA TPAHULE «BO3AYX—CTEKIIO».

4. TlomyueHnne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. ONBITHI IO PA3J0KEHUIO OETIOTO CBETA B CIIEKTP.
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7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUHU Yepe3
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pesepdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u norjoiieHue ceera aromoM. KBaHThl. JInHelyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hykimonnas wmozaens aromHoro sgpa. HMsoromel. PaauoaxtuBHBIE
npespaienusd. [lepuon nonypacnaaa aToOMHBIX s€P.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsAJOBOTO U MACCOBOTO YHCET.
DOHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl M 3Hepruu. Peakumu cuHTE3a U
nenenus siaep. Uctounuku sueprun CoHIA U 3BE3.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTIJIONIECHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: HW3MEPEHHE SHEPTHMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONNI MOYITH IPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aI|H
1 00001IIeHNS TPEAMETHOTO COACPIKAHUS U OTBITA IEATETLHOCTH, MPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke sl 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBACTCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U AKCIIEPUMEHTAIBHBIE.



[IpyHIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIHUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeajiaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUWA pacHo3HaBaTh M HAYYHO OOBSICHATH
dbu3nYecKue sIBJICHUS B OKPY KaIOIIeH IPUPOJI€ U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIeA0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAmM0OJIe€ BaXXHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, ITPAKTAYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.

IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JIOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.
B pesynbraTe nzyueHusi puU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
y oOyuaromierocsi OyayT cOpMUpPOBaHBI CIEAYIOIINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
e 1) IATPUMOTHYECKOT0 BOCTIMTAHMS:
e — NIPOSABICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3uIeCcCKON HAYKH;
e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;
e 2) rpaskIaAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e — TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 00CYXJI€HUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM JTOCTHXKEHUM
buzuky;
e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3THUECKUX MHPUHUUIIOB B AECATEIbHOCTU
Y4EHOI0;
e 3)dCTETHYECKOr0 BOCTIUTAHUSI:
e — BOCIPHUSITHE ICTETHYECCKUX KAa4eCTB (PU3MUECKOW HAYyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

e — OCO3HAaHHE IEHHOCTH (U3NYECKON HAyKH KaK MOIIHOIO HHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXXHEHMIIEH COCTAaBISIOLIECH
KYJbTYpBbI;

e — pa3BUTHE HAY4YHOU JOOO3HATEILHOCTH, MHTEpPECa K KCCIEN0BATEIbCKON

ACATCIIBHOCTH,



e 5) ¢dopMmupoBaHus  KYJbTYPbl 3A0pPOBbSIi H  IMOIMOHAJILHOIO
O0/1aromosIy4us:

e — OCO3HaHME IIEHHOCTH O0€30MacHoro oOpa3a J>KHU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXHOCTH TMpaBWJ OE30MacHOrO TMOBEACHUS Ha
TPAHCIIOPTE, Ha JIOpOraX, ¢ AJICKTPUYECKUM W TEIJIOBBIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCJIOBUSX;

e — copMHPOBAHHOCTH HABBIKA pe(IICKCHHU, TPU3HAHKUE CBOETO MTpaBa Ha OLINOKY
¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

e 6) TPyI0BOr0 BOCIMTAHUA:

e — AKTMBHOE Y4YacTHE B PEIICHUM MPAKTHUYSCKHX 3aj1ad (B paMKaX CEMbH,
oOpa3oBaTeIbHOW  OpraHu3alui, TropoAa, Kpas) TEXHOJIOTHYCCKOH |
COIMAJILHOM HAMPAaBICHHOCTH, TPEOYIONTUX B TOM YHCIIC M (DU3UICCKUX 3HAHUIA;

e — MHTEPEC K MPaKTUICCKOMY M3YUYCHHIO IPO(eCcCHii, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUA:

e — OpHCHTAlMS HAa TPHMCHCHHC (PU3NYCCKMX 3HAHWUU I PEIICHUS 3ajad B
00JIaCTH OKPY’KaIOIIEeH Cpe/bl, IUIAHUPOBAHUS TOCTYIKOB M OIICHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa JKOJOTUYECKUX MpoOJeM U MyTed HX
pElIeHHUS;

e 8) aganTanMu K M3MEHSIONIUMCH YCJIOBMSM COUHMAJIBHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTH BO B3aWMOJCHCTBMU TMPU BBHINOJHEHUU HCCIEIOBAaHUN U
POEKTOB (U3MUECKOW HAMPaBICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX;

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
JEeSTEBHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHWM, B TOM YHCIIE (POPMYIUPOBATH
U7IeH, TIOHATHUS, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHME Ne(DUITUTOB COOCTBCHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00JIacTH
buzuky;

e — IJJAHUPOBAHHWE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHU;

e — CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3HU IPHUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UYECCKUX 3HAHUM;

e — OIICHKa CBOUX JICWCTBUI C yd4E€TOM BIHSHHS Ha OKPYKAMOIIYIO Cpemy,
BO3MOYKHBIX TJIOOATBHBIX MTOCIIEICTBHM.

METAIIPEAMETHBIE PE3YJIbTATbDI



B pesynbrare ocBOeHHS pOrpamMMbl 10 (PU3HKE Ha YPOBHE OCHOBHOTO 00IIETO
oOpa3zoBaHus Yy oOywaromerocss OyayT cGOpMHUpPOBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOINE TO3HABATEIbHBIC YHHBEPCATbHBIC yUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHBIC  YHHBEpCajbHbIE  y4eOHBIE  JIEHCTBUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC Y4eOHbIC IEHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBIIATH M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(sIBJIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3HUECKUM SIBJICHHSIM;
BBISIBIIAITh TIPUYUHHO--CJICJICTBEHHBIC CBS3M MPH HM3YYCHUH (DU3MUECKHX
SIBIICHUH 1 TIPOIIECCOB, JENIaTh BHIBOBI C HCIIOJIb30BAHNEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3SX
(u3nYeCKNX BEIUYNH;

CaMOCTOSITEIILHO BBIOHpaTh CIIOCO0 pelieHns yueOHol pusndeckoi 3aaaun
(cpaBHEHME HECKOJIBKUX BapHaHTOB pELIEHUs, BbIOOp Hauboiee
HOJIXOASILEro ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBareLCKHUE TeCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUIAHY OTIBIT, HECJIOKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha MPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCTICPUMEHTA;

CaMOCTOATEIHHO (POpMYIHUPOBATH OOOOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHMSI, OTIBITA, UCCIIEOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBHMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHSATh Pa3IUIHbIC METOAbI, HHCTPYMEHTBI M 3aIPOChI IIPH TTOUCKE U
orObope HMH(pOPMAIIMU WM JAHHBIX C YY4ETOM NPEIOKEHHOW YydeOHOM
bu3nyecKoi 3aaauu;

aHAJU3MPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATh HHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHUS,



CaMOCTOSATEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHQOpMalMM W WUIIOCTPUPOBATH pElIaeMble 3aJladyd  HECJIOKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0/ 00CYXJeHHsI y4eOHOro maTepuaia, pe3ybTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 0OCYX IaeMOH TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha pEUICHHWE 3a/Jaydl W TMOAJep KaHue
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTIOCTABIISAITh CBOM CYXICHHS C CYXJCHUAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YJIbTAThI BBIMOJTHEHHOTO (PU3MUECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

MIOHMMATh M UCIIOJIL30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ HHIUBUIYATHHON
paboTHI IPH PEIIEHUU KOHKPETHOH (PU3NIECKON MTPOOIIEMEI;

NPUHUMATh LM COBMECTHOW JIEATEIHHOCTH, OPTaHU30BBIBAThH JIEHCTBUS
no e€ JMOCTIKEHUIO: pAaCIpeNeNsiTh pOJIM, OOCYXAaTh MPOIECCHl |
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3yJbTaTa Io
CBOEMY HAIPaBJICHUIO U KOOPAMHUPYSI CBOU JAEUCTBUS C IPYTMMHU WICHAMU
KOMaH/1bl;

OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM yUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranuszanus:

BBISIBJISITH MPOOJIEMBl B JKM3HEHHBIX M YY€OHBIX CUTYaIHUSIX, TPEOYIOIINX
TUTSE perieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAX MPUHATUS  PELICHUI
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS] B TPYIIE, MPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIAThH aJTOPUTM PEIICHUS] PU3HUECKOMN 3a4auu Wn
IJiaHa MCCJEAOBaHUsI C YUYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U MPeAJiarath MjaaH €€ U3MEHEHHUS;
OOBSICHSIT ~ IPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUS) Ppe3yJIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUEeCKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb C€0s1 HA MECTO APYrOro YEJIOBEKA B XOJ€ CIIOpa WK AUCKYCCUU Ha
HAay4YHYIO TEMY, IIOHUMAaTbh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYIrOro;
OpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUH GU3NUECKUX 3a7ad WIN
B YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiaacce npeMEeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOMIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHMSI BellecTBa (TBEpHOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPSMOJUHENHOE), TPACKTOpHUS, PABHOAECHCTBYIOIIAS
cuia, nedopmanus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (auddys3us, TEII0BOE NBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  [BWXXEHHE, HEPAaBHOMEpPHOE  JBW)XXEHHUE, HWHEpLMS,
B3aMMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpalllCHU, [Iepeiada IaBICHUs TBEPABIMU TEIIAMHU, )KUIKOCTSIMU U ra3aMy,
aTMoc(epHOE [aBlieHHE, IUIAaBaHHWE TeJ, TPEBPAIIECHUS MEXaHUYECKOU
SHEPIuM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXUBOU
IIPUPOJE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EpHOTO NaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHWE PbIO, phIUaru B
TEJIE YesIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]la4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PU3NUECKUX SBICHUN;
OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3NUYECKHUE SBICHUS, UCIIONB3YS
dusnueckre BeMMYuHbI (Macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOpPOCTb, CPEJIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSIKECTH, BEC TEIA,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIOIIAs
cuija, MeXaHudeckas pabdoTa, MOIIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIbI,



KOX(P(GUIIMEHT TOJE3HOTO MACHCTBUA MEXaHU3MOB, KHHETHYECKas |
NOTEHIIMANbHAS JHEpPrus), MNP ONUCAHHUHM NPABUIBHO TPAaKTOBATh
(U3NYIECKUIl CMBICI UCTIOIb3YEMbIX BETHUUH, UX 0003HAUCHUS U €IMHHIIBI
(GU3NYECKUX BETUYHMH, HAXOAUTh (OPMYIBI, CBSI3BIBAIOUINE JTAHHYIO
¢u3NYecKyl0 BEIMYMHY C JPYTHMH BeJIHMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepH30BaTh CBOWCTBAa Tel, (HU3MUECKHE SBICHHUS M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUs CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHUs pbiuara (0so0ka),
«30JI0TO€ TPABHIJIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
SHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBIICHUS, MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIe
M B KOHTEKCTE CHUTyallMd TPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYHHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PH3MUECKHUX
SBIICHUH, (PU3NIECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

pemats pacu€THble 3amauyd B 1—2 JEHCTBHS, WCIONB3YysS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAMMBIE NIl PEIICHMs 3a]]a4, OLIEHUBATh PEaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(bu3MUeCKrX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISTH IPOBEPSIEMOE
IPEANoNoXKeHue (TUHIoTe3y), pa3inyaTh U HHTEPIIPETUPOBATH MOTYUYEHHBIH
pe3yNbTaT, HaXOAUTh OMIMOKKM B XOJI€ ONBITA, JEelaTh BBIBOJBI MO €ro
pe3ynbTaTam;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(¢u3nyecKux CBONCTB Te: GOPMYIUPOBATH IPOBEPAEMBIE IPEATIONOKEHHUS,
coOupaTh YCTAaHOBKY W3 MPEJI0KEHHOTO 000pYyI0BaHUs, 3aIIUCHIBATh XOJ1
ombITa U OPMYITHPOBATH BHIBOIBL;

BBITIONHATh TPSIMBIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Telna,
00béMa, CHJIBI M TEMIIEpPATypbl C UCIOJb30BAHHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
APYyrol ¢ HWCHOJIb30BaHWEM TNPAMBIX H3MEpPEHUil (3aBHCHUMOCTH IIyTH
PaBHOMEPHO JBIDKYIIIETOCS TeJla OT BPEMEHH JIBIKECHUS TeJa, CHITBI TPEHUS



CKOJNILKCHMsI OT Beca Teja, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAAN CONMPHUKOCHOBEHHMSI TEJ, CHJIBI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BRITAIKUBAIOMICH CHUIBI OT 00bEMa
MOTPYKEHHOW YaCTHU TeJIAa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUU
TUTABaHUS TEJ, YCJIOBUH pPaBHOBECHS phluara M OJOKOB), Y4aCTBOBAaTh B
IUTAHUPOBAaHUM  Y4EOHOTO HCCICIOBaHUSA, COOUpATh YCTAHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pE3yNIbTAaThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECCKUX BEIUYHH B BHUJC
NIPEIJIOKCHHBIX TAa0IUI] U TpadHKOB, JEJIaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPCHHUS (U3MYECKUX BEIWYUH (IIOTHOCTH
BEIIECTBA KUJIKOCTHU U TBEPIOTO TeJla, CHJIa TPESHUS CKOJIbKEHUS, IaBJICHUC
BO37lyXa, BBHITAIKUBAIONIAS CHJIA, JICHCTBYIOIIAs Ha TMOTPYy)XEHHOE B
KUAKOCTh  Telo, KOA(D@UIMEHT IOJE3HOTO  JICHCTBHS — MPOCTHIX
MEXaHHM3MOB), CJCAys MPEUIOKECHHON HWHCTPYKIIUU: TPH BBITIOJHCHUH
U3MepeHni coOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOH BEITMYHHBI;

coOI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

yKa3blBaTh MPUHIUIBI IEUCTBHUS MPUOOPOB U TEXHUUECKHX YCTPONCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMPOBOJAA, THUAPABINYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIIHEBOM HACOC, APEOMETP), UCTIONb3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN U HEOOXOIUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTEepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
nH(OpPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPECUYMBOW WIIM MOXKET OBITh
HEJ0CTOBEPHOM;



MCIIOJB30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOTo COAEP KaHUs, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BnaaeTb NpuéMaMu KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHusl HH(YOPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMauu (HU3HUUECKOTO COACPIKaHUSA, B TOM
qrclie MyOJUYHO JIeIaTh KpaTKue COOOIICHHUS O pe3yIbTaTax MPOSKTOB HITH
y4eOHBIX HCCIEIOBAHMMA, TIPU 3TOM TPaMOTHO WCIOJIB30BAaTh M3yUYEHHBIN
NOHATUHHBIA amnmapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHUE
IIPE3CHTALNEN;

NPy BBHIMOJTHCHUH Y4YEOHBIX MPOEKTOB W HCCIEIOBAHHMN pACTpPEAeIsiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJ]a4aMH,
CIIETUTh 32 BBHINIOJHCHWEM TIUIaHA JCHCTBWIA, aJeKBAaTHO OIEHWBATH
COOCTBEHHBIH  BKJAX B  JCATCIBHOCTh  TPYIIbBI,  BBICTPAaUBATh
KOMMYHHKAaTHBHOE B3aUMOJICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIUX.

K xonIy oOyuenusi B 8 Kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATINUECKUE U
aMmopdHble Tela, HACBHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUraTellb,
AJIEMEHTAPHBIN AIEKTPUYECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuyaTh SBJICHUA (TEIUIOBOE pACIIMPEHHWE U CXKAaTHE, TeIulonepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SBJICHUSA, UCTIApEHUE,
KOHJICHCAllMs, TUIaBJICHHUE, KpUCTAIIM3alUMs (OTBEpAEBaHUE), KUIICHHUE,
TeIvIonepeaada (TEnI0nmpOBOHOCTb, KOHBEKI[HS, W3JTy4YCHHE),
BJICKTpHU3ALUA TEJ, B3aUMOJACUCTBUE 3aPSJI0B, NCHCTBUS JIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMBbIKaHWE, B3aUMOJCHCTBUE MATrHUTOB, JICHCTBUE
MarHMTHOTO TI0JIs1 Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs UHIYKITHS)
[0 ONWCAHUIKD HWX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OINBITOB,
JTEMOHCTPUPYIOIINX TAHHOE (PU3HYECKOE SBIICHHUC;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKPYXKaloIeM MHpPE, B TOM 4YHClIe (HU3UYSCKHUE SBICHHS B IIPUPOJIC:
MMOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SBICHUS B MPUPOJIE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa, JICKTPUUECKHE
SBJIEHUS B aTMocdepe, SJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
niose 3eMitu, Aper @ moTrCOB, POJIb MATHUTHOT'O TIOJIS 7151 )KM3HH Ha 3eMUle,



MOJISIPHOE CUSIHUE, MPU HSTOM MEPEBOJUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOIb3Ys
dbu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTrusi, KOJIUUECTBO
TEIUIOTHI, yJeJbHAasl TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIOTa
IJIaBJICHUA, YJelbHas TeIioTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBa, KOA()QPUIMEHT TMOJE3HOrO JEHCTBUS TEIJIOBOM
MaIllMHbI, OTHOCUTEIbHAS BIAXXHOCTh BO3/TyXa, MIEKTPUUCCKUM 3apsij, cuia
TOKa, DJJEKTPUYECKOE HAMNpPSHKEHUE, COMPOTUBIICHHE  IPOBOJIHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), TpPU OMNUCAHWU TPABUIBHO TPAKTOBATh (PUBHMUYECKUNA CMBICI
UCIIOJI3YEMBIX BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH,
HaxXOJUTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUUYUHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U TPOIECCHI,
UCITIOJIB3Ysl OCHOBHBIE TOJIOKCHUS MOJICKYJISIPHO--KHHETHUECKON TEeopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa ISl ydacTKa UEeIH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMTUCHIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
IPUYUHHO-CIICJICTBEHHBIE CBA3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayd B 2—3 JEHCTBHS, HCIOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIHI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJWTH PacdyéThl W CPaBHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKX METO/OB, HWCIIONB3Yysl OMHUCAHHWE WCCICIOBAaHUS, BBIICISATH
IpOBEpPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsJIKA
IPOBECHUS UCCIIEIOBAHMUSI, 1€JIaTh BHIBOJIbL;

MPOBOJUTH ONBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
(br3UYeCKUX CBOMCTB TeN (KaNMWIUIAPHbIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOILECCa OCThIBAHUS U
HarpeBaHusi MpPU H3IYYEHUH OT I[BETa H3JIydaromel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMMEPATyphbl KUIKOCTH U
wiomwaau €€ TOBEPXHOCTH, DJIEKTpU3alusi Tel M B3auMOJAEHCTBUE
ANEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alllsl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJsl Ha NPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
IpOoBEpsieMbIE MPEANOTI0KEHUsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000py1I0BaHMSI, OMUCKIBATH XOJ1 OMBITA U (DOPMYJIHUPOBATH BHIBOJIHI;
BBITIOJIHSITh MIPSIMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBLHON BIAKHOCTH
BO3/lyXa, CHUJIbl TOKa, HAINpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYMKOB (DU3NYECKUX BEIUYWH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIFOTHOM MOTPENTHOCTH;

POBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHHEM TMPSMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
COMPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOHIAJAN TOMEPEYHOT0
CEUYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCJIEIOBaHME TOCIEAOBATENIbHOTO M  MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJIOBaHHE, COOMpPATh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpadUKOB, 1eJaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

NPOBOAUTh KOCBEHHBIE H3MEpeHUs: (U3MYECKUX BeNMMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBJICHUWE TPOBOJHMKA, pabora U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpAaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEITNYUHBI;

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPON HAa UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIIEKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTesbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIOJb3Yys 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBIICHUN U HEOOXOIUMBIE
(pu3HUecKkre 3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTCIIBHBIC
MPUOOPHI O CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpPaHUS,
AIEKTPOCKOII, PEOCTaT), COCTABISTH CXEMBI JJICKTPUUYCCKUX IIeMeld ¢
MIOCIICTOBATEIIPHBIM M TIApAJUICIIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3Inyast
YCIIOBHBIC 0003HAYCHUS AIIEMEHTOB DJICKTPUICCKUX TICTICH;

NPUBOIUTHL  TpUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEpax)
NIPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpubopaMu U
TEXHHYECCKUMU YCTPOMCTBAMU, COXPAHCHHSI 3JI0POBBS M COOTFOICHHS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKpYXarloIIeH cpele;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JIOTIOTHUTEIIBHBIX HCTOYHUKOB BBIICIIATh HH(POPMAIINIO, KOTOPAs SIBISCTCS
IIPOTUBOPEUYHUBON TN MOXKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHH HAYYHO--TIOMYJISIPHYIO
JTUTEPaTypy GU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MaTePUAIbl, PECYPCHI
cetu VIHTepHeT, BiaAeTh MNpUEMaMU KOHCIICGKTHPOBAHHUS  TEKCTa,
npeoOpazoBaHusi MHGOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIEHHS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
coJiep KaHusl, B TOM YHCIIE ITyOJIMYHO MPEICTABIATH PEe3yIbTaThl IPOESKTHON
WJIH UCCJIeI0BATEIhCKOM IESITEIbHOCTH, IPU 3TOM I'PAaMOTHO MCIIOIb30BATh
W3YYEHHBI TIOHATUWHBIA ammapar Kypca (HU3UKH, COINPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJ1a4yaMU, CJICIUTH 32 BBHITIOJTHCHHEM TJIaHA JECHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKIAJ B
JeSITEHHOCTD TPYIIIIBI, BRICTPANBATh KOMMYHHKATUBHOE B3aNMO/ICHCTBHE,
MIPOSIBIISASI TOTOBHOCTD pa3periaTh KOHPIUKTHI.

K xoniy oOyuenus: B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEeMa OTCu€ra, MaTepuaibHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBIKEHHUS, aedopmanus
(ympyrasi, TacTU4eckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTP TSKECTU TBEPAOrO Teja, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKa1a



ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJTbHO30PKOCTD,
CHEKTPhl UCIYCKAHMSI U TOTJIOMICHUs, alib(a-, 0eTa- U raMma-u3IydeHHUs,
M30TOMbI, IAEPHAs] IHEPTETHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHEHHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JIBHUKEHUE MO0 OKPY>KHOCTH, B3aMMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHHUE, KoJeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpPesIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTpaKeHUE CBETA, pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHMEe BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIOTMYECKOE NeWCTBHE BHUIMMOIO,
yIbTpaUONIETOBOIO M PEHTICHOBCKOTO H3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJHOAKTUBHOE H3IIyYCHHE
NPUPOJHBIX MHHEpAJOB, JEHCTBUE PpPATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMpH ATOM MEPEBOJMUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
¢usnyeckue BETUYMHBI (CpeIHs i U MTHOBEHHas CKOpPOCTb Tella IpHU
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHue, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, NOTEHIMANbHAs DSHEPIrus Tea,
NOJIHATOIO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAs 3HEPIUsl CHKATOU
NPYXUHBI, KHHETUYECKAsl SHEPIUsl, NOJIHAS MEXaHUYECKAas SHEPT S, IEPUOJT
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, II0KAa3aTelb IPEJIOMJIEHUS Cpeabl), NPH ONUCAHUHU
OPABWIBHO TPAKTOBaTh (PU3WYECKHM CMBICH HCIONb3YEMBIX BEJIMYHH,
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH I'paMKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWs 3HEPruu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHLIMIT CYNEPHNO3ULUUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEl
OpU AIEPHBIX pEaKUUsX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUCBIBATh €r0 MAaTEMaTUUYECKOE BHIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 2—3 JIOTHUYECKUX
IaroB ¢ OMopod Ha 2—3 HU3Yy4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a/1auu (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NYECKHE BETUYNHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATD
HEJO0CTAIONIME WM U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMBIE Il  pEeLIeHHUs, NPOBOAUTH pacy€Thl M OIEHUBATDH
PEATMCTUYHOCTH MOTYUYEHHOTO 3HAUCHHUS (PU3NYECKOI BEIMUUHBI;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOIIU
¢u3MUecKX METO/OB, HCIIOJIb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh NPAaBUIBHOCTh MOpPsAJKA
IPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3y4deHHE BTOpOro 3akoHa HbproTOoHa, 3akoHa
COXpaHEHHUsl PHEPrHM, 3aBHUCHUMOCTh Iepuojia KojeOaHUN Npy>KMHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aMIUIATY Il MaJbIX KOJI€OaHWH, MPSAMOJIMHEHOE pacIpOCTpaHEHUE CBETa,
pa3ioxeHue Oelloro cBeTa B CIEKTP, MU3YYEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMmeTa B coOuparomen
NMuH3e, HAOMIOJEHHE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOATETTLHO COOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIHPOBATH
BBIBOJIbBI;

IPOBOAUTH NMPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpeessis
cpeAaHee 3HAUYEHUE U3MepsieMOll BeJIMYMHBbI ((POKYCHOE pacCTOSHHUE



coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro npudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCHUMOCTEH (U3UYECKUX BEIMYUH C
MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHHU pH
PaBHOYCKOPEHHOM JIBIDKEHHWM ©O€3 HadaJbHOW CKOPOCTH, Tepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpaKE€HHsI CBETa OT yIJia MaJeHUs W yriia MpeloOMIICHUs OT yria
NajJieHus): T[JIAaHUPOBATh HCCIEJOBAHHME, CAMOCTOATEIBHO COOMpPATH
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl TMOJYYCHHOW 3aBUCUMOCTHU
(¢u3NYEeCKNX BEIMYMH B BHUJAE TaONHIl ¥ TPadUKOB, JENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHHUS (UINISCKUX BEIUYHMH (CpeaHss
CKOpPOCTh U YCKOPEHHUE TeJla PU paBHOYCKOPEHHOM JBUKCHHUHU, YCKOPEHHE
CBOOOJHOTO TaJeHUs, JKECTKOCTh MPYXHUHBI, KOIQPHUIMEHT TpeHUs
CKOJIbXXCHUS, MEXaHH4Yeckas paboTa W MOIIHOCTh, YacTOTa M IEPHO.T
KOJIeOaHMI MaTEeMaTHYeCKOTO M MPYKHHHOTO MAasATHUKOB, OINTHYECKas
cWiia CcoOuparIell JUH3bI, pPAaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEPEeHHsI, COOMpaTh DJKCICPUMEHTAILHYI0 YCTAaHOBKY W BBITIOJNHATH
U3MEpEHUs], Clenysl MPEeAJOKEHHONM HMHCTPYKIMH, BBIYUCISATH 3HAUCHHE
BEJINYMHBI M aHAIM3UPOBATH TIOJTYYCHHBIE PE3YIbTATHI C YUETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHU;

co0Jr01aTh MpaBmiIa TEXHUKHM 0€30MacHOCTH Ipu padoTte ¢ 1abopaTOpPHBIM
000pyZ0BaHUEM;

pa3nn4yaTh OCHOBHBIE NPU3HAKA M3YYCHHBIX (U3NYECKUX MOJIENICH:
MarepHuajbHas TOYKa, aOCONIOTHO TBEPHOE TENO, TOYEYHBIH HCTOYHHK
CBeTa, JIy4, TOHKasl JINH3a, [UTAHeTapHasi MOJIeIb aTOMa, HYKJIOHHAs! MOJIETIh
aTOMHOTO $1/1pa;

XapakTepu30BaTh MPUHLMIBI JACWCTBUS H3YYEHHBIX HOpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OmucaHus (B TOM YHCIE:
CHHUJIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKerTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToanmnapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA M HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU U3YYEHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU
pelieHny  y4eOHO--TIPaKTHYEeCKHX 3a7ad, ONTHYECKHUE CXEMBbl IJIf
MOCTPOEHUS N300paKEHHI B IMJIOCKOM 3€pKajie ¥ COOMparoIiei TuH3e;



NPUBOIUTH  NpUMEpbl  (HAXOAuTh  MHGOpPMAIUI0O O  MpPUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM
AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
AKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOTO COJACpKAHHUS B
WNuTepnere, caMoCcTOSITENIBHO (OPMYIUPYSl MMOMCKOBBIN 3aMpoc, HaXOIUTh
NyTU ONpEeAeNeHUsl TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUMN U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aIaHUI HAyUHO--TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOro COAepkKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
cetu HHTepHer, Bianerb nOpuéMaMU KOHCIEKTHUPOBAHUS  TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMM U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COJEpKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIBCKOM
NEATENIbHOCTH, TMpPH 3TOM TIPaMOTHO  HCHOJIb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH W COMPOBOXKIATH
BBICTYIUIEHUE IMpe3eHTalue ¢ Y4éToM OcOoOEHHOCTEH ayIuTOpUu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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