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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢bu3MKN Ha AEATeTHbHOCTHOW OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00I1IETO 00pa30BaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOMXCS.

[Iporpamma no ¢usuke pazpadbotaHa ¢ y4€éToM MPUMEHEHHUS 000PYI0BaHUS
[lenTpa «Touka pocta» (mudporoii 1adoparopun Releon).

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYSHHSI BHIBOJIOB.

[lemn wusyuenus ¢GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (MpoTOKOJ OT 3
nekaopst 2019 r. Ne T1K-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/ie MO3HAHU U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl 1O (U3HMKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIBbHBIC HCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATIBHON JAeATEILHOCTH, CBA3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJel0).



[Ipennaraemsplii B mporpamMmMe mno (u3HKe NnepeueHb Jad0opaToOpHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIWBUIYaITBHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O npupoie. SBinenus npupoapl. OU3NUECKUE SIBICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWUYMHBL. M3MepeHue @u3anyeckux BelWYuH. PU3NYECKHE
npudopsl. [lorpentHocts u3mepenunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jgpyrue ecTECTBEHHbIE HAyKW H3y4aloT TMPUPOY.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCcKuX SIBICHHUH C MOMOIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®usmnyeckue NpuOOPHl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwvie pabomul u onvimaol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOOopa.
2. M3mepeHue pacCTOSAHUM.
3. H3zmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHne pa3MepoB MaJlbIX TEl.
5. M3mepenue temmeparypsl HpU MOMOIIM >KMAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllle, YeM OO0Jbllle BbICOTA
IIyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BellleCTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactul BemlecTBa. CBS3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temriepatypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzammomeicTBue uacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE I'a30B, KUJIKOCTEH M TBEPABIX
(KpUCTaIIIMYeCcKnx) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSKEHUEM  WIIU

OTTaJKMBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OmeHka JuUaMeTpa aroMa METOJOM psoB (C  HUCIOJb30BaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paspnen 3. /IBM:keHne U B3aMMO/IeCTBHE TeJl.

Mexannueckoe NBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHssl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3amMmoneincTtBue Ten Kak MpUYhHA
M3MEHEHUSI CKOPOCTH JBWKEHHMS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
o0BEMa BelecTna.

Cuila Kak XapakTepucTuka B3aumojeicTBus Tei. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBIECHHE TATOTECHHUS M CUja
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Heecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpEeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MexaHUUECKOTO JBMKECHHUS Tela.

2. HM3MepeHue CKOpOCTH NPSMOJIMHENHOTO ABUKECHUS.

3. HaOmionenue siBeHus MHEPIUH.

4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.

5. CpaBHeEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.

6. CnoxeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopnsie padomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B )KUIAKOCTH,

MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).



2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHUS OpycKa WU IMIapuka TI0
HAKJIOHHOM TUTIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsLKeHUs (Iedopmaiun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT o0bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJNAMHU, XKUAKOCTIMH W razamu. 3akoH Ilackans. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS KUJKOCTH OT TiyOuWHBI. ['mapocratuueckuit
napajaokc. Coobiaroniuecs: cocysl. [ mapaBnudeckie MeXaHu3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHust aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATyPhI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaroryecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tea

Y TJIOTHOCTH YKUJKOCTH.

PaBeHCTBO BBITATKUBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIlOBHE MJIaBaHUSA TeJI: IUIABAHUE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHUSI TUIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHCTBYIONIEHM Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.
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4. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA NOTPYKEHHON B KUAKOCTh
YaCTH TeJIa U OT IJIOTHOCTU KUAKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H

ornpejesieHne e€ rpy30noabEMHOCTH.
Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.
Mexanunueckast padota. MOIIHOCTb.
[IpocTbie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiyara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npasuiio» Mexanuku. KITJ[ npocteix Mexanu3zmMoB. [IpocTbie MeXxaHNU3MBI B OBITY U
TEXHUKE.
Mexanuueckass »Heprusi. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAHWUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IlpuMepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TEJa I10
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mMepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIeCTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHuE U KaNWJUISIPHBIE IBJIEHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKEHUS
gactull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpPTHUu:
TeIIonepeavya u CoBepIieHrne padboThl. Busl Temonepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KomnyecTBo TemnoThl. YIenbHas TEINIOEMKOCTh BENIEeCTBa. 1emIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TeIuioBoro OanaHca. [lmaBiaenue w



OTBEPJIEBAHUE KPUCTAJUIMYECKUX BEUIECTB. YJeibHAas TEIUIOTa IUJIABJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BiaxxHocTs Bo3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

AR N

HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

HaGmonenune nuddysuu.

HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacuiupeHus Teml.

N3meHeHne naBieHus ra3a Mpu U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Teronepenaym.

OxJaxieHue pu COBEPIIICHUHN PadOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. HaOnroneHue kumeHus.

. HabGmromeHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHHUU.
. Mopenu TEmJI0BBIX ABUTATEIIEH.

Jlabopamopuvie pabomel u onvimel.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIM caxapa.
OnpITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKHJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJJTOHE IIITPUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEéMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEePaTyphl.

HaOmroneHnne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tella B pe3yJibTare
TEIJIoNepeayn ¥ padOThl BHEITHUX CHJL.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIBI.



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOW  MOpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIMHAPOM.

10. Onpenenenre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca UCIapeHusl.

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IIpuHnmm
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBIeHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
I ydacTka nenu. [locinenoBarenbHoe v mapajuieibHOE COEAUMHEHUE MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJeKTpUUeCcKoro Toka. 3akoH JDxoyns—JIeHa.
DnexkTpudecKre enu U MOTPEOUTENH ISKTPUIECKor sHepruu B O6bITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuThl. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue sl *Ku3Hu Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE MOJIE€ NIEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKeE. J[€iICTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJBUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

OnbiTel Dapajnes. SBneHue dMeKTpoMarHuTHON uHAyKuu. [Ipasuio Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUIECKOU SHEPIHUHU.
DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.
Hemoncmpauuu.

1. DneKTpu3anus Ted.

2. JIBa pojJia aNEKTPUYECKUX 3apsAI0B U B3aUMOJEHUCTBUE 3aPSKEHHBIX TEIl.
3. YCTpOWCTBO U IEUCTBUE IEKTPOCKOIIA.

4. DNEKTPOCTaTUYECKast MHTYKLIHS.

5. 3aKOH COXpaHEHUs NIEKTPUUECKUX 3apsI0B.



25.

[IpOBOIHUKY U TUDIIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
M cTOoUYHMKH ITOCTOSHHOT'O TOKA.

JlercTBUSI SIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. 'a3oBBI1 pa3ps.

. U3mepenne cuibl TOKa aMIepMETPOM.

. I3MepeHue 3JIeKTpUUeCKOro HAPSKEHUS BOJIBTMETPOM.

. PeocTar 1 MarazuH COpOTUBIICHUH.

. BzanmoencTBre noCTOSSHHbIX MArHUTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HANpaBJ€HUS WHIYKIMOHHOTO TOKAa OT YCIOBHH €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v bk~ w

10.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIADJICKTPUKH.

COopka u mpoBepKa pabOThI JIEKTPUICCKON I MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJU MONEPEUYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPsHKEHUH MPU TOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MAPAIIIEILHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI ANEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOp.



11. OnpenesieHUe MOIIMHOCTH 3JEKTPUYECKOTO TOKAa, BBIJACISEMONW Ha
pe3ucTope.

12. MccnmenoBanne 3aBUCHUMOCTH CWJIBI TOKA, MUAYIIETO 4Y€pE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnmenoBaHre MarHUTHOTO B3aUMOJACHUCTBUSA OCTOSTHHBIX MATHUTOB.

15. I3yueHne MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MIPU UX 00beIMHEHUHU
U pa3JIeJICHNH.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CWJIbI TOKA M HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue neilCTBUSI MArHUTHOTO TOJIA HAa TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnbITBI IO  HCCHEAOBAHUIO SIBJICHUS OSJICKTPOMATHUTHOM WHIAYKIIMU:
MCCIICIOBAHUE HW3MEHEHWW 3HAYEHHUS W HANPABICHHUS HWHIYKIHMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHelHOEe ABMKeHUEe. CpellHss 1 MTHOBEHHAas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHOe JBHkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpaiieHwus.
JInneriHasa u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.



Mexannueckass pabota U MOIIHOCTb. PaGoTa cui TsKecTH, YNPYrocTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'H)HaH OHCPIruAg TCjIa, IIOJHATOIO HaA

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.
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9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS TeNa OTHOCHTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM IBHUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue nBu>KeHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTh YCKOPEHUS Te€Ja OT MAcChl Tejla M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TElL.

M3meHenne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrysabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHu CBOOOHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NP ABUKEHUH TeJIA MO IECTBUEM
NPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa W JAJbHEWILIET0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOpeHMsI Tejda IPU PABHOYCKOPEHHOM JIBHKEHUM TIO
HAKJIOHHOMU TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.



5. IIpoBepka TruMOTE3bl: €CIW MPU PABHOYCKOPEHHOM JBMKEHHH 0€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJA I10
TOPU30HTAJIbHOU IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyJda. MaTteMaTnuecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
NONEepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.

PacnipocTpaneHne nMpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOia KOJIEOAHUM MMOABEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

o vk w N



5. IIpoBepka HE3aBUCUMOCTH Tepuoaa KoieOaHwil Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasTHUKA OT MACChI IPpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssimonmHeHOE
pactpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKE€HUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema poToarnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasi cuctemMa. bu3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyer B coOUparoliet JIMH3e.

XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.

[Tomryuenue n300pakeHNii ¢ TOMOIIBIO JINH3.

[Tpunuun aeictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Monenb riasa.
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11. PaznosxeHnue 6emoro cBeta B CIIEKTP.

12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXEHUsI CBETOBOrO Jyda OT yria

MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKae.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJla
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomyueHue U300paKeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI cOOMparouie
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITBI 1O BOCIPUSTHIO LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHM 4Yepes
L[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noromenne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Maccel W dHEpruu. Peakuuu cuHTe3a U
nenenus saep. crounnku seprun CosHIa U 3BE3 .

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoaa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMM YaCTULBI 10 TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. W3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENBEHO--00001aOIINI MOTYTb IPEIHA3HAYEH JIJIS1 CUCTEMATHU3alUU
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUS U ONBITA IEITEIbHOCTH, IPUOOPETEHHOTO
Opu M3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJTOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKE Il 00y4yaroluXcs, BHIOPaBIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy n3ydyeHUn JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOAbI UM TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO Pa3zeia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOYUAIOUIUECS BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWI pacrno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
quCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYYEHUs TEOPETHYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)XKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHUIA, HAPUMEP, TPAKTUYECKOTO MCIOIb30BAHMS PA3IMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKy Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs HAIPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIIbTaTOB.

B pesynbTaTe uzydeHus: Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs
y obOyuarorierocss OyayT cpopMUpOBaHbI CICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:
e 1) mMaTpMoOTH4€CKOro BOCIMTAHUA:
e — MPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON

duznyecKoil HayKu;

e — IIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;
e 2) rpaskIaHCKOIr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



— TOTOBHOCTH K AKTUBHOMY Y4aCTHIO B 00CYXI€HUH 00IIE€CTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUICCKAM MPUMEHEHUEM JTOCTHIKEHUHN
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— OCO3HAaHWE BAXXHOCTH MOPAJIbHO--3TUYCCKUX NPHUHIIMIIOB B JESITCIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPHUSITHE ICTETHYCCKUX Ka4eCTB (PM3MUECKOW HAayKH: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMS

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTUN, Ba)KHEUIIEH COCTABIISIONICH
KYJbTYPHI;

— pa3BUTHE HAay4YHOU JIO003HATEIBLHOCTHU, WHTEpPEca K HCCIIEI0BATEIHCKON
NeSITebHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHUE IICHHOCTU Oe30MacHoro oOpa3a JKWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBHJI OE30MacHOr0 TMOBEJCHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAIITHAX yCITOBUSX;

— c(OopMHUPOBAHHOCTH HABBIKA PEIICKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIHOKY
M TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a71ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHM;
— WHTEPEC K MPAKTUICCKOMY H3yUCHHUIO PO(eCChid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHUCHTAIlMS Ha TPUMCHCHHE (PH3WYCCKUX 3HAHWUU IS PEIICHHS 3aaad B
0o0JlacT OKpY’KAIOIIeH Cpenpl, TJIaHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHUM JISI OKPYKAIOIEH CPEJIbI;

— OCO3HaHME TI00ATBFHOTO XapakTepa IKOJOTHYECKUX MpoOJeM U MyTed HX
peIIcHUS;

8) apanTanum K M3MEHSIIOIIMMCH YCJOBHSIM COLHMAJIbHOW W NMPHUPOTHOMH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHITIOJHEHWW WCCIEAOBAaHUN U
MPOEKTOB (DU3UYECKON HAMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUSIM

APYIHuXx;



e — TIIOBBIIIEHUWE YPOBHS CBOEH KOMIETEHTHOCTH YEpPe3 MPAKTHYECKYIO
JESITeNIbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIe GOPMYyITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEN B 001acTH
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e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN;

e — OIICHKAa CBOMX JCHCTBUI C y4€TOM BIMSHHS Ha OKpYKAIOLIYIO Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX TOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MpOrpaMMBl 10 (pr3uKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUSI,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornyeckue AecTBUS:

e BBIBISITH W XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI);

e YCTaHABIWBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMA, OCHOBAHUS JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBISBIISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JTAHHBIX U HAOJFOACHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

e BBIABIIATh NMPUIYNHHO--CJCACTBEHHBIC CBSI3U TNMPH HM3YYCHHH (PH3NUCCKUX
SIBJICHUH Y TIPOIIECCOB, JIETIATh BBIBOJIBI C UCIIOIH30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh TUIOTE3bI O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYNH;

e CaMOCTOSITEIIBLHO BBIOUPATH CIIOCOO perieHus yueOHou hpu3nueckou 3aaauu
(cpaBHEHHE HECKOJbKHMX BApUAHTOB peIleHus, BBHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

e HCIOJb30BATh BOIPOCH! KAK MCCIEIOBATEIbCKUIM HHCTPYMEHT MMO3HAHUS;



IPOBOAUTH 110 CAMOCTOSATEIBHO COCTABICEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
bu3nyecKuit IKCHEPUMEHT, HEOOJBIIOE HCCIEOBaHNE (HU3HUECKOTO
SIBIICHUS;

OLIEHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJYYEHHYIO B XOJIE€ UCCIIEIOBAHUS WM KCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpPOBaTH 000OIIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
pOBEIEHHOIO HAOIIOAEHNUS, OIIbITA, NCCIIEJOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEIee pa3BUTHE  (UBNYECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATh MPEAIOIOKEHHS 00 UX Pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

IIPUMEHSTH PA3JINYHbIE METO/bI, MTHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orbope MHGOpPMalUU WIM JAHHBIX C Y4E€TOM MPEIIOKEHHON yuyeOHOM
¢uznueckoil 3a1auu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBICHUS
uHbOpMallMl UM WUIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh HJIE€U, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJAEp KaHUe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COMOCTAaBIISAITh CBOM CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
nuanora, OOHapyUBaTh Pa3IMUMe U CXOACTBO MO3HIIMI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISTh PE3yIbTaThl BBIMOIHEHHOTO (PU3NUYECKOTO OIBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATbHOM
paboThI U PELICHUH KOHKPETHOU (PU3nYecKol mpoOieMbl;

OPUHUMATD 1IEJTM COBMECTHOW N1€ATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiaTh pojiH, OoOCYXIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOT'O PE3yJIbTaTa 10
CBOEMY HaIIPaBJIEHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C APYTUMH YI€HAMHU
KOMaH/Ibl;

OLICHMBATh KadyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM YUACTHUKAMU B3aUMOJEHCTBHUSL.



PerynsiTuBHbIC YHUBEpCAJIbHbIC yUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSITENIHHO COCTaBJIATh AJITOPUTM PelieHUsT (PU3MUECKON 3aaun W
IUTaHa HMCCIIEJOBAHUA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U IpeJiararh IiaH €€ N3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJl BBIOJHEHUS
($u3MYECKOTO HUCCIEOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro uejaoBeKa B X0JI€ CIopa Wil JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJII0JICHUE, DKCIEPUMEHT, MOJEib, TUIOTe3a, CAUHUIBI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBWKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cua, nedopmarnus (ympyrasi, njacTuyeckas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBL;

paznudath siBiaeHUs (auddys3us, TEMI0BOE IBIKEHHWE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JIBUKEHHE, HEPAaBHOMEPHOE  JIBUKCHHUE, HWHEpLMS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO



BpallleHUs], IIepeiada JaBIeHUs TBEPABIMU TEIaAMU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe NaBJCHHE, IJIaBaHUE TEJ, MPEBPAICHUS MEXaHHUeCKON
DHEPIUHr) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPUPOJIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEXUBOU
MPUPOJIEC, NEWCTBUE CUJIBlI TPEHUS B MPUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJIe YeJI0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]ja4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NUYECKUE SIBJICHUS, UCIIOJIb3Y s
bu3nUecKue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHUs, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CWJIa, MEXaHW4YecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHUCTBUA MEXAHU3MOB, KUHETHYECKas M
MOTEHUHUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUil CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €AUHUIIBI
bu3nYeCcKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(bU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
OHEPTrUM, TPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIC CBS3U, CTPOUTH O0BsICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 JeHCTBHS, HMCHOJb3Yysd 3aKOHBl U
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIUCHIBATh KPATKOE yCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (DOPMYJBI M TPOBOJIUTH PACUYETHI, HAXOIWUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYNHBI;



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEMIUTh MPH I[TOMOIIH
($u3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEY ), Pa3JINYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE OIbITA, JEJaTh BBIBOJABI MO €r0
pe3yJibTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
buznyeCKUX CBOMCTB TeM: (HOPMYIHPOBATH MPOBEPSIEMbIE ITPEAOI0KECHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0/
ombITa U GOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nU(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMXKYILErOCs TeNa OT BPEMEHU JIBHKEHHUS T€a, CUIIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM IMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbI TPEHMS OT ILIOLIAAX COIPUKOCHOBEHUS TEJI, CHIIBI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla M OT MJIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEeNOBaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh M3MEpPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
NPEMIOKEHHBIX TaOMUIl W TpadUKOB, JenaTh BBIBOJABI IO pe3yibTaTam
UCCJIEI0BAHNS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEILECTBA )KUJIKOCTU U TBEPIOTO TENa, CUIJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIa, JACKHCTBYIOIIas Ha TMOrpYyXKEHHOE B
KUIAKOCTh  TeNo, KOA(D(PUIMEHT TMOJE3HOro  JAEUCTBUS  MPOCTHIX
MEXaHU3MOB), CleAysd MNPEIJI0KEHHON WHCTPYKLUUHU: IPU BBITOJIHEHUH
U3MEpPEHUl coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOW BEJINYHHEI,

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMmerp,
phluar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;



XapaKkTepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMNHCAHHUA (B TOM YHCIE:
MNOJIINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMET]p, BEICOTOMED, MOPITHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNPUMEPHl  (HAXOOUTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS U COOJIIOICHHS] HOPM
HKOJIOTUYECKOTO TOBEJICHUS B OKPY KAIOIIEH Cpee;

OCYLIECTBJISITh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUM M TYyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(OpMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECUYUBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3aIaHU HAYIHO--TIOMYJISIPHYIO
IUTEPATypy HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHOW 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COIEPKAHUS, B TOM
qucIie MyOJuYHO IeJIaTh KpaTKrue COOOIIEHUsI O PE3yNIbTaTaX MPOEKTOB WIIH
y4eOHBIX WCCIEAOBAHMM, TTPH 3TOM IPaMOTHO HMCIOJIb30BaTh M3yYEHHBIN
MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXIATh BBICTYIUICHHE
MpE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHHUI PpaCIpeseisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHM C TOCTABJICHHBIMHU 3aj[a4aMH,
CIIEIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBaTHO OIEHUBATh
COOCTBEHHBIH  BKJIQJ, B  JEATCILHOCTH  TPYIIIBI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPYIKAFOIIIHX.

K koHiy oOyuenust B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amMop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOW JBUTaTEllb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUM 3apsifl, HIEKTPUUYECKOE I0JIE, IPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;



pa3nuuath SIBJICHUS (TEIUIOBOE PAaCHIMPEHUE W CxKaTue, TeIonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauin3amusi (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaaya (TETUIONIPOBOTHOCT, KOHBEKIIHNS, H3JIyYEHUE),
AIEKTPU3AIUA TeJl, B3aUMOJICCTBUE 3apAJIOB, IEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS)
[0 ONHWCAaHUI0O UX XAapPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUNW B
OKpY’)KalolleM MHpE, B TOM 4Hcie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJIE,
KpUCTaJUIbl B mOpupoje, u3iaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKHE
ABJICHUSL B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noar0COB, POJIb MATHUTHOT'O MOJIS JJIs )KM3HU Ha 3eMJle,
MOJISIPHOE CHUSIHUE, MPU DTOM TMEPEBOJIUTh MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEIMYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, yJeJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJIeJIbHAsA TEIJIOTa
IJIABJICHUSI, yJeNbHAs TEIUIoTa IMapooOpa3oBaHMs, yJelbHAs TEIIoTa
CrOpaHusl TOIUIMBA, KOA(DQPHUIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHASI BIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUe, COMPOTUBJIEHHWE IMPOBOIHUKA,
yIeIbHOE COMPOTHBIICHUE BEIIECTBA, pA00Ta M MOIITHOCTH DJEKTPUIECKOTO
TOKa), TNPH ONHUCAHWHM TIPABUIBHO TPAKTOBATh (DU3UUYCCKHH CMBICI
UCIIOJIB3YEMbBIX BEIUYMH, 0003HAYEHUS U €IUHUIBI (PU3NUECKUX BEJIMYMH,
HaxoJUTh (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIUYMHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpadUKA HU3YYEHHBIX 3aBUCUMOCTEU
(U3UYECKUX BEIIMYHH,

XapaKTepru30BaTh CBOWCTBA Tel, (U3WYSCKUE SIBJICHUS W IIPOIECCCHI,
WCIIOJIB3Ys. OCHOBHBIE TMOJIOKEHUS MOJICKYISPHO--KHHETUUYECKON Teopuu
CTPOCHHMS BEIECTBA, MPUHILIUI CYNEPHO3UIIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsaa, 3akoH OMa Jyisl yyacTka LenH, 3aKOH
Jxoyns—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOpMyITHPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHUECKOE BRIPAKECHHCE;



OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YySd 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUSL 3a/lauyd 3alKCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX I pelleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(bU3MYECKUX METOJIOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
IIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa W3JIydarollel (MOraomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsllOoB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUPOBATH
pOBEpsSEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUS, OTUCHIBATH XOJ1 OTIBITA U (HOPMYIUPOBATH BHIBO/IHI,
BBITIOJTHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa, CHUJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (DU3NUYECKUX BEJIMYMH, CPAaBHUBATh PE3yJbTAThl
U3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEJIMYUHBI OT
IpYyrol C  UCHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUYEHUS U yIEIbHOTO CONMPOTUBIICHUS BEIIECTBA POBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHONO M  MApaJUIEIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEeJIOKEHHOMY IUIaHy, (pUKCHpOBaTh



pe3yabTaThl MOJYYEHHOUM 3aBUCUMOCTH B BU/JIE TaOJIHII U TPapUKOB, Ie1aTh
BBIBO/IBI T10 PE3YyJIbTaTaAM UCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOIO0 TOKA): IJIAaHUPOBATh W3MEPEHHUs, coOupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEJIOKEHHON WHCTPYKUUH, U
BBIYUCIIATH 3HAYEHUE BEJINUNHBIL;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUsA (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA WU WU3MEPUTEIIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATE]b BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKHUX LENenl ¢
IIOCJIEA0BATEIBHBIM U MapAJUICIBHBIM COCIUHEHUEM DJIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3HYECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HM I oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
DKOJIOTMYECKOTO MTOBEICHMS B OKPYKAIOLEH Cpelie;

OCYUIECTBJISATh MOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE WMEKOLIMXCA 3HAHUM U IIYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIACISITH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYHBON WITK MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JIUTEPATYpy HU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu UHrepHer, Bianerb NpUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHMUS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
CoJIep>KaHMsl, B TOM YHCJIE MyOIMYHO MPEACTABIATh PE3yIbTaThl IPOESKTHOU



WJIM MCCIIEI0BATENBCKOU IESTENBHOCTH, IIPA ITOM IPaMOTHO UCTIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TIpYINIE B COOTBETCTBUM C
IIOCTABJICHHBIMM 33Ja4aMH, CIEIUTh 3a BBINOJHEHUEM IUIaHA EUCTBUU U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAd B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHiy oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIONIECHHUS, allb(da-, OeTa- 1 raMmMa-u3Iy4eHHUs,
W30TOIIBI, SIICPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE 110 OKPY’KHOCTH, B3aUMOJACUCTBUE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHUE, OTpPaKEHHE
3ByKa, NpPSAMOJIMHEHHOE PacCHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETa, NMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOIOTHMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
paAMoOaKTUBHBI (OH, KOCMHYECKHE JIydd, PaJUOAaKTHBHOE H3IyYEHHE



OPUPOJHBIX MHUHEPAIOB, JEHCTBHE pPAJAMOAKTUBHBIX M3IyYEHU Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BENUYMHBI (CpeHSST W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CUIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHH4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIusl Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KoseOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEJIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YHCEN
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C ONopoid Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PUBMUECKUX SIBICHUIA,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peaTh pacu€THbIE 3a/1a4 (ONUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIN3a yCJIOBUA 3aJa4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOQUMbIE ISl PEIICHUs, MPOBOAUTh pPACUETBl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEJIMYMHBI,
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IMPAaBWIBHOCTH IOpsJIKa



NPOBEJEHUSI  HCCIEJOBAaHMS, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€, HAOIIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000py1I0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIHUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE U3MepsIeMOl BeIMYMHBI ((POKYCHOE paccTOsiHHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOAUTh MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb TyTH OT BPEMEHU IIPU
PAaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HayalbHOW CKOPOCTH, NepHoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOPOCTb U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUsl, KECTKOCTh TMPYXKUHBL, KOIPPHUIMEHT TpeHUs
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa W TEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOTO W TPYKMHHOTO MAsTHHKOB, ONTHYECKas
cuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIINOJHSTH
U3MEpEHHs, CIeAys MPEeNOoKEHHOW WHCTPYKIWU, BBIYMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIU3UPOBATH MTOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHN;

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



pa3iauyaTh OCHOBHBIE TNPU3HAKK W3YYCHHBIX (DU3MUECKHX MOJIEIEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JJMH3a, TUTAaHEeTapHasi MOJIeb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIHE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMbIE (PU3UUYECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB IPHU
pelieHur  y4yeOHO--TIPAaKTUYECKUX 3aJlay, OINTUYECKHE CXEMbl s
MOCTPOEHUS NU300PAKEHU B INTOCKOM 3€pKaJie U COOUpAIOLIEH JTHH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 3I0POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TIOTIOTHUTEILHBIX UCTOYHUKOB;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NEATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BAaTh  HM3YyYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUJIKOCTH M Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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