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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanumzanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpuMEpHYIO MOCaeA0BaTEILHOCTh
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MOMOIIIHM YYUTEIIO B CO3/IaHNU pabodell mporpaMMBbI 10 y4eOHOMY MTPEeIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsIET HauOoiee sICHbIE
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHbIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHS KaK pe3yjibTaTa H3yUCHHUS OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANIEHOMN JCATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHue 3HAHUM O JAUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(poOpMaed (HU3UIECKOTO COJEp KaHMUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HenEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBII XapaKTep, YUYUTENb JeIaeT BIOOP MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAI0IEro MUpa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBHIE.

®duznueckre BeMMUUHBIL. M3MmepeHue Qu3nueckux BeluyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmopaemoro siieHus. Onucanue GU3NUeCKuX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenenieHHE IEHBI IEICHUS IKAJIbl U3BMEPUTEIIBHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TEMIIEpPaTyphl.

6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
mycKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.



ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3anMocCBsA3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISPHbIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJb30BAaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSI.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBnenne uHepuuM. 3aKOH HMHEpUHMHU. B3auMoAelcTBHE Tell KaK NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ] B E€IUHULE
o0BnEMa BelecTna.

Cuila Kak XapakTepucTuKa B3auMmojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHne CKOJIbXKEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenre ckopoCcTy NMPSIMOJIMHEHHOTO ABUKEHUS.
HaOGmroienue siBfeHrst HHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.
CrnoxeHue CuJjl, HallpaBJICHHBIX 110 OJTHOM MIPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapUKa B )KUIAKOCTH,
MOJIECIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. Habmronenue n3aMeHeHUs! CKOPOCTH MIPH B3aUMOJICHCTBUU TE.
5
6.



OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbkeHus (aedopmarivm)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U Tazamu. 3akoH [lackansa. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. lIpuuuHbl CyliecTBOBaHUS
BO3qylHOW oOosouku 3emiu. Onbit Toppuuemnu. M3mepenue armocgepHOro
JaBJI€HUS. 3aBUCHMOCTb aTMOC(EPHOTO JABIEHUS OT BBICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiatoiuecst CoCy/ibl.

['mapaBauyueckuit mpecc.

[IposiBienue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tela

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YciioBueE IUIaBaHUs TeJl: IJIaBaHUE WK NTOTPY>KEHHE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTpyKEHHOH B
KUJKOCTb YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUIKOCTD
YaCTH TeJIa U OT INIOTHOCTU KUAKOCTH.

o Uk W NP
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5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEeIEIIEHUE €€ IPYy30NO0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus peryara. [IpumeHeHune mpaBusiia paBHOBECHsI phluara K 0JIOKy. «30J10TOe
npaBuio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocTeie MeXaHNU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. Omnpenenenrie pabOThl CUIIbI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU Teja Mo

TOPU3OHTAIBHOW MMOBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUM PaBHOBECHS phlyara.
3. H3amepenue KIIJI HaKI0OHHOM MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIbBIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. TEIIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaya u CoBepIieHrne padboThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHS, U3ITyUYCHHE.

KomnuectBo Temnorel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEMJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenune wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JTABJICHHUS.

BrnaxHocTts BO31yXa.



OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGnronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBlCeHUH CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmtoieHue TermaoBoro pacupeHust Te.

V3MeHeHne AaBiieHUs Ta3a MpHU W3MEHEHWH 00BhEMa M HATrpPEBaHHWH WITH
OXJIAXKICHUH.

[IpaBuna n3MepeHus TeEMITepaTyphbl.

Buner Teronepenadm.

OxJtaXKJIeHue TIPU COBEPIIICHUHN PabOTHI.

HarpeBanue npu coBepiieHIH padOTHl BHEITHUMHU CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmoieHue nocTossHCTBa TeMIEpaTyphl MPH IJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTHb JABJICHUS BO3QyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnmOTE3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHHs BHYTPEHHEH OJHEpPruu Tella B pe3yJsibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAUTMUYECKUM LIHJITMHIPOM.

OnpeneneHue yaelbHON TETIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbA.



Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonericTBue
3apsOKEHHBIX Tell. 3akoH KysjoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYNEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snekTpuyecKkux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W JMDIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKAa.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasg nenb. Cuina  TOKa.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIecTBA. 3akoH Oma
JU1sl yyacTka uend. [locnenoBaTenbHoe U apauieIbHOE COETMHEHHE TPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
noje. MarauTHoe moJjie 3eMJIM M €ro 3HaueHue I KM3HH Ha 3emuie. OmNbIT
Opcrena. MaraHuTHOE MOJI€ AJIEKTPUUECKOro Toka. IIpuMeHeHne aneKTpoMarHuToB
B TEXHHUKE. J[eMICTBME MATHUTHOTO MOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. Vcmosip30BaHME  3JEKTPOABUraTeieidl B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa poJia JIEeKTPUUECKHX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MmarasuH COnmpoOTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs ITOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrEe MarHUTHOTO NOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYyKLIWU.

OmneiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanrie ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKa MNPH TapauieIbHOM COCIWHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOIIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

WccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.



15. I3y4eHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX 00bEAMHEHUN
Y Pa3JICIICHNH.

16. MccrenoBanue 1€MCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aWMOJEHUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3JE€KTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI TIO HMCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
UCCIIEOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoOJiMHENHHOEe JBHUKeHue. (CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkonH Herorona. Tperuii 3akon HerotoHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTOCTH,
TpeHusi. CBs3b dHepruu 1 paboTel. [loTeHInanpHas YHEPTus TeNa, MOIHATOTO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpayuu.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

Hab6mronenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JCUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TEII.

H3MeHeHune Beca Tena npyu YCKOPEHHOM JIBUKEHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCA PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habronenune peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WA TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUH TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuueckue KoJjge0aHUsi M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyJa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BIHYKAECHHBIX KOJIEOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHO/ia KOieOaHUi MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJeOaHuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Paznen 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKkTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop nyuedt B mnH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
U Telieckorna. ['a3 kak ontudeckasi cuctemMa. biim3opykocTh U JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopens rinasa.

11. Paznoxxenue 6eoro cBeta B CIIEKTP.
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12. [Tomyyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUS CBETOBOTO Jiyda OT YIJia
naJICHHUs.

2. M3ydeHne xapaKTEPUCTHK U300paKECHUS MPEAMETA B TUIOCKOM 3epKaie.



3. HccnenoBanue 3aBUCHUMOCTH yria NPEJOMIIEHHS] CBETOBOIO JIy4a OT yria
NaJ€HUS HA TPAHULIE «BO3IYyX—CTEKIIOM.

4. llonmyueHue U300pa>keHUI C MOMOILBIO COOMPAIOIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITBI TIO BOCTPHUSTHIO LIBETa MPEAMETOB NMPHU WX HAOTIOJCHUM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u Moromenne ceeta aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaxktuBHbIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakunm cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHHUs U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CLIEKTPOB U3TyUYEHUSI.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TaKKe IJsl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JIsi 00YydYaroIuXcCs, BHIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH NAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3jena peaanu3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3nuecKkue BIEHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbICE OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCITOIb30BaHUS PA3IUYHbIX UICTOUYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIEHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX
pE3yIbTATOB.
B pesynbTaTe n3ydyeHus: GuU3NKA Ha yPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y oOyuatomerocsi 0yayT copMUpOBaHbI CIAEAYIOLIUE JIUYHOCTHBIE pe3yJIbTaThl B
YacTH:
e 1) mMaTpMoOTH4YECKOr0 BOCIIMTAHUA:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
busnuecKol HayKu;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpakIaHCKOI0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA
e —TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 00CYX ACHUHU O00OIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;
e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B ACATEIBHOCTU
YYEHOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:
e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



— OCO3HaHUE UEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpHI;

— pa3BUTHE HAy4YHOU JIO0O3HATEIHHOCTH, WHTEpPEca K HCCIICI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJIbBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM U TEIUIOBBIM OOOpY/IOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

— c(hOpMUPOBAHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO IIPaBa Ha OIITHOKY
1 TAKOTO K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHU€ B pPEIICHUWU MPaKTHYECKUX 3a/ady (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIMAJILHOM HAPABICHHOCTH, TPEOYIOIIUX B TOM YHUCII€ U PU3NUECKUX 3HAHU;
— UHTEPEC K MPAKTUUECKOMY U3YUYEHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJOTrH4eCKOIr0 BOCIIMTAHHUSA:

— OpHUEHTAllUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, TUIAHUPOBAHUSI TIOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPYKAIOIIEN CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJeM U MyTel ux
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBLHON W NMPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUU TPU BBIMOJHEHUM UCCIEIOBAHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUHN, B TOM YHCIIe (POPMYIHUPOBATH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— Oco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JIaCTH
busuKy;

— IJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBSI3U TIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;



e — OILIGHKa CBOMX JIEUCTBUH C Yy4€TOM BIMSHUS Ha OKPYXAIOUIYIO Cperdy,

BO3MOKHBIX T'JTOOQIBHBIX HOCJ'I@I[CTBI/Iﬁ .

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHMs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC JICUCTBHUS,  PETYJISATHBHBIC
yHHUBEpCaIbHbIC yUeOHbBIC TCHCTBU.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Ba3oBnle Jjornueckue a1eicTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC NPH3HAKH OOBEKTOB
(ssBNIEHUN );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIATH TPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU HM3yYCHHH (PHU3NUCCKUX
SIBJICHUI Y TIPOIIECCOB, JI€TIATh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOSATEILHO BRIOUPATH CITOCO0 peleHus yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKUX BapMAaHTOB pEIICHHs, BBIOOp HaumOolee
MOAXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBnle ucciegoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHUBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJTYYCHHYIO B X0JI€ UCCIICIOBAHUS UJIH IKCIICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 0OOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUSI 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:



IMPUMEHSTH Pa3INYHbIC METObI, HHCTPYMEHTHI M 3alPOCHI ITPH TIOUCKE U
orbope WHGOPMAIIUU WM JIAHHBIX C yYETOM MNPEIIOKCHHON ydeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHBIX BUOB U POPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy MpeAcTaBIICHUS
uHPOpMAIlMM W WLIIOCTPUPOBATh peIIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, JruarpaMMaMH, UHOH TpaduKoi ¥ UX KOMOMHALIUAMHU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe HedCTBHA:

B XoJie 0OCYXIeHUsl y4eOHOro marepuana, pe3yjabTaToB J1ab0paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
auanora, OOHapyKHUBATh Pa3INIUE M CXOACTBO ITO3HIIHI;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCIIepUMeHTa, UCCIIeI0BaHus, IIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh IPEUMYIIICCTBA KOMAHHOW U MHIUBHIYaJIbHON
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBIL;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHW30BBIBAThH JICHCTBHUSI
mo e€ JOCTIKCHHUIO: PpacHpeNeNiaTh pOJd, O0O0CYXKIaTh NPOLECcChl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaY€CTBEHHOT'O Pe3yJbTara Io
CBOEMY HAITPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIaJla B OOMIMHA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOLIUX
JUIS pelieHns (U3nIecKux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYAJbHOE, NPHUHATHE PELIEHWS B TPYIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellieHUs GU3NUEeCKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh IIPEIaracMble BAPUAHThI PELICHUH;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIIIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MEHHUBIIMXCS CHUTYallUuid, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpHU perieHUH HU3NIECKUX 3a]1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJIBb30BaTh  MOHATHSA:  (U3MUEeCKME M XUMHUYECKHUE  SIBJICHMS,
HaOJII0/IEeHUE, HKCIEPUMEHT, MOJEINb, TUIOTe3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanms  (ympyrasi, — IUIaCTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQy3us, TENI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpaIleHus, epeava JaBIeHus TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBpAIlEHUsS MEXaHHUYECKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpYy’)XalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOHM M HEXUBOU
npupojae, ACUCTBUE CHUIIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHHUE pPbIO, pbluaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckue BeMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, yTh,
CKOPOCTB, CPEIIHssI CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSLKECTH, BEC TENA,
CHJi1a TPEHMUsI, 1aBlieHue (TBEPOrO TeNa, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWjia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TOJE3HOTO JACUCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUiia CIOKEHUs CUII (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHWUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMd IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTH O0OBACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCIJIOBHS 33/1a4 3alKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI M TMPOBOJIUTH PACUYEThI, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3yNbTaT, HaXOJIUTh OLIMOKM B XOJE ONbITA, JeNaTh BBIBOABI IO €ro
pe3yJbTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3nYecKuXx CBOMCTB Ted: (hOPMYTUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0AKEHHOTO 000pYI0BaHUS, 3alUChIBATh X0
OmbITa U (HOPMYJIUPOBATH BHIBObI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHUA, BPEMEHH, MAaCChl Tela,
o0b€Ma, CHUJBI M TEMIEPATyphl C MCHOJb30BAHMEM aHAJIOrOBBIX U



upOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYHHBI OT
JIPYrol ¢ HCIMOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MyTH
PaBHOMEPHO JABUKYILETOCS TeJIa OT BpEMEHU JIBUXKEHUS TEJa, CHIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YOPYTOCTH OT YUIMHEHUS MPYKUHBI, BBHITAIKUBAIONIEH CUIIBI OT 00bEMaA
NOTPYKEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIEOBaHUSA, COOUpAaTh YCTAaHOBKY H
BBITNIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl W TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BbITAJIKUBAIOUIasi cUja, JCHCTBYOIlas Ha TMOIPYKEHHOE B
KUAKOCTh  Teno, KOd(pPHUIMEHT TMONe3HOro  JNEWUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIysl TPEIJIOKEHHOW WHCTPYKIMU: TMPHU BIMOIHECHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCY/bI, OapoMeTp,
phIyar, NOJABUKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpOHM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOINPOBOAA, THUAPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHust 0€30MacHOCTH TpU oOpaIeHnuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpejie;



OCYIIECTBJIATL OTOOpP HWCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3JIMYHBIX HWCTOYHUKOB BBIJICIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHUBOPEUYMBON WIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIB30BaTh MPH BBINOJIHEHUH YUYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetru MHrepHer, Biaxers MNpU€MaMM KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAHK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie myOauyHo JeaTh KpaTKUE COOOIICHUS O pe3yabTaTax MPOEKTOB WU
y4eOHBIX HCCIIEAOBAHHM, TPU 3TOM IPaMOTHO HMCIOJb30BaTh M3yUYECHHBIN
NOHSATUUHBIN amnmapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIUEN;

IPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIIEAOBAaHUN pacrpeneisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K koniy oOyueHuss B 8 kijiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpa)xaTh C(HOPMUPOBAHHOCTH Y OOYyUYaIOIIUXCS
YMEHUU:

VCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSsS DHEPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUUN 3apsil, DIEKTPUUYECKOE MOJIE, IPOBOJHUKHU
Y IUDJICKTPUKH, TTIOCTOSSHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHe M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANIWUISAPHbBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTaUIM3alus (OTBEpIAEBAHUE), KHUIICHUE,
Temionepeaaya (TerI0NnpOBOJHOCTD, KOHBEKIIHNS, U3JIyUYEHHUE),
AIEKTPU3AIMUA TeJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHUI0 MX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;



pacrmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy’XKalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KalWULIPHBIE SBJIEHUS B NIPHUPOJE,
KpUCTAJUIBI B mpupojae, uszinydeHue CoJiHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
noJie 3emit, ApeiQ MoIr0CcoB, PO MATHUTHOTO TOJIS JJIs )KU3HU Ha 3eMIIe,
MOJISIPHOE CUSHUE, MPU 3TOM [EPEBOJUTH IPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBJICHUU;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHHS, UCIOIB3YS
(du3nUecKue BETUYHMHBI (TEMIlepaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YJACJIbHAs TEIUIOTa
IUIABJICHUS, YJIelbHAsl TEIJIOTa MapooOpa3oBaHusl, YJelbHas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MalIuHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa, JJIEKTPUUECKUN 3apsi, cuia
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHMKA,
yAEIbHOE CONPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), NpPHU ONHMCAHWU TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICIH
UCITIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEJIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX 3aBUCUMOCTEU
(U3UYECKUX BEIMYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOPUU
CTpPOEHHUS BEIlEeCTBa, MPUHLMUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis ydacTka Lenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUS SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYeCKuX
IaroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, HCIOJb3Yysd 3aKOHBI U
dbopMyIibl, CBs3bIBarolIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs 3aJadyd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,



HEOOXoauMbIe ISl €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTY4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
buU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACISAThH
MIPOBEPSEMOE  MPEAIOJIIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIIEIOBaHUs, I€JaTh BHIBO/IbI;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
(bu3MYeCcKuX CBOMCTB Tell (KanWJLISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUHU OT LBETa H3Tydaromen (MOTIONIAroNIei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTypbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsAlIOB, B3aUMOJICWCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJE€H IOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TMOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSSHHOTO TOKa): (OpMYIUpPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/yXa, CWUJIBI TOKA, HAMNPSDKEHUSI C MCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (DU3NUECKUX BEJIIUYMH, CPABHUBATH PE3YyJIbTaTh
HU3MEPEHUH ¢ yUETOM 3aJaHHOM a0COFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JPYro C  UCIHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAIX [ONEePEYHOTO
CEUYEHUS U yACIHHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOHUKA, CUJIBI TOKA,
UOYIIETO0 4epe3 MPOBOAHUK, OT HANpsHKEHHs] Ha  MPOBOJHHKE,
UCCIIEIOBAHUE TMOCIEAOBATEIBHOIO U  MAPAJJIEIBHOIO COEAUHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh W3MEPEHUs, CJeAys MNPeIIoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BUJIE TaOJIMIl U TpaduKoOB, 1€JIaTh
BBIBO/IbI 10 pe3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJUThL KOCBEHHbIE U3MepeHUus (u3ndeckux BeauduH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, cOOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON WMHCTPYKIUU, U
BBIYUCIISITh 3HAUYEHUE BEJIMUUHBIL;

COOJTI0OIaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py10BaHUEM;



XapaKTEepPU30BaTh TPHUHIUIBI  JEHCTBUS M3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, AapOBasi TYpOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUYECKOW DHEPIUH, IIIEKTPOOCBETUTEIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMUS O CBOWMCTBAxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHMCTBA M HU3MEPUTEIIbHBIC
npUOOPHI IO CXEMaM U CXEeMaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUTATEIb BHYTPEHHETO CIrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUYECKHUX LENenl C
IIOCJIEIOBATEIBHBIM U MAPAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasi
yCIJIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB IEKTPUUECKUX LIETICH;

NPUBOJIUTL  NpUMEpPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpPaxX)
IPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUU B IIOBCEIHEBHOM
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMSI 3I0POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO ITOBEJIEHUS B OKPYXKAIOLIEH Cpele;

OCYUIECTBJISATh MOUCK HHPOpMALMH (PU3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUA W IyTEM CpPaBHEHUS
JOTIOJTHUTEIHHBIX UICTOYHUKOB BBIJCISITH HHPOPMAIIUIO, KOTOPAS SIBIISIETCS
MPOTUBOPEUYUBOMN WITK MOXKET ObITh HETOCTOBEPHOM;

MCITIOJI30BATh MPHU BHITIOJTHEHUN YUEOHBIX 3aJaHUN HAYYHO--TTOMYJISIPHYIO
JUTEPATYPY (PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UHTepHer, Bnanerb NpUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanusi HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHusl, B TOM YHCIIE MyOIMYHO MPEACTABISTH PE3YyJIbTaThl IPOESKTHOU
WJIM MCCIIEI0BATENBCKOM AESTEILHOCTH, IPA ’TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIMN ammapaT Kypca (QHU3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBaHUN (U3HMUECKUX
MPOLIECCOB paclpelesaTh O0A3aHHOCTH B TpYIIe B COOTBETCTBUHM C
MOCTABJICHHBIMH 3aJ]Ja4aMU, CIEIUThH 3a BBIIOJHEHUEM IJIaHA JEUCTBUU U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOH(MIUKTHI.



K koHiy o0yuenust B 9 kijiacce nmpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHHIA:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTepUalibHAsl TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIMXKEHUS, Aedopmalius
(ympyras, mnjacTU4eckas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJNECOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 0eTa- U raMMa-u3IIy4eHHUs,
W30TOIIBI, SIZIEPHAS DHEPTETUKA,

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPY’KHOCTH, B3aHUMOJCHCTBHE
TE€J, PEaKTUBHOE JIBJKEHHE, KOJIEOATEIbHOE ABMKEHHE (3aTyXarouiue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHEMHOE PACIpPOCTPAHEHUE, OTPAKECHHUE WU TPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOTo CBETa B
CHEKTP M CJOXKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3JTy4YEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3NYECKUX SIBICHUNA B
OKpyXarolieM Mupe (B TOM uuciae (QU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MaHeT COJTHEYHOW CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE M3ITyUYEHUE
OPUPOAHBIX MHHEpPANOB, JEHUCTBUE pPANAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢usznyeckue BETUYMHBI (CpeqHSSi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHE, MYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMUS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJ€HUs, BEC Tela, HMMIYJbC Tejla, HMIYJIbC CHJIBI,



MeXaHW4yeckass paboTa M MOIIHOCTb, MOTEHIUANbHAs JHEPrusl Tena,
HNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaToOh
NPY>KUHBI, KHHETUYECKAsl SHEPTUS, TOJIHASI MEXAHUYECKAs SHEPTHUSL, IEPUO
U 4YacToTa KojieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeldb MPEJIOMIIEHUS Cpefbl), MpPU OMNHUCAHUU
NPAaBWJIBHO TPAKTOBATh (U3UUECKUN CMBICT HCIOJB3YEMbIX BEJIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIHL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS W IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOIO U MAaCCOBOI'O YHCEI
IpU SIIEPHBIX pEakUusAxX, MNPU ATOM J1aBaTh CIOBECHYHIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1IaroB C ONOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7]a4i (OIMPAIOIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKUE BEJIUUMHBI: Ha
OCHOBE aHaJIN3a yCJIOBUA 337a4M 3allMChIBaTh KPATKOE YCIOBUE, BBISABIATH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOAMMBbIE IS PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATUCTUYHOCTD MOJIYUYEHHOTO 3HaYeHUs! GPU3NYECKOMN BEIMYUHBI;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MPOBENCHUS]  UCCJENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢bu3nueckux CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs! PHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWW MNpYKMHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWCTB H300pakKeHHUsl MpeaMeTa B coOuparouiei



JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0OBaHUs, OMUCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpeHee 3HAUYCHHE U3MepsAeMoil BennuuHbBl ((POKycHOe paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPH
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HadyaJdbHOM CKOPOCTH, Nepuojaa
KOJIe0aHUN MaTeMaTHYEeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yrila OTpaKEHUs CBETa OT yIJia MaJeHUs U yriia MpeIoMJIeHUs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢bu3nYecKX BEIWYUMH B BUAE TaOMuIl U rpaduKoB, JieJaTh BHIBOJIBI IO
pe3ynbTaTaM MCCIeIOBaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE Tella IPU pPaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh NPYXKHUHBI, KOIDPUIHEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa W TEPHOJ
KoJIe0aHUN MaTeMaTU4YecKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomeld JHH3bI, pPaJAHOAaKTHUBHBIM (OH): TUTAHHPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M BBIIIOJIHATH
U3MEpEHHs, CleAys MPenoKEHHOW WHCTPYKIWUU, BBIYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IOrPETHOCTH U3MEPEHUN;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TPHU3HAKKM W3YyUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECUYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO s11Ipa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYCHHBIX TMPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOPOH Ha HMX OMHCAaHWS (B TOM YHCIE:
CHHUIOMETp, OATUYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI I CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUSCKUX MTPOIIECCOB MPHU
pelIeHUN  y4eOHO--TIPAaKTUYCCKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOILEH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHuTepHeTe, caMOCTOATENbHO (OPMYIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTU ONpPEENIEHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B JPYIYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESTENIbHOCTH, TMpU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yUEHHBIN
NOHSATUMHBIN anmapar M3y4yaeMoro pasjena (U3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTAallel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpuHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB CnuCcoK UTOTOBBIX Cnoco6
Ipakr DJIeKTPOHHbBIE IUIAHMPYEMbIX OLIEHKH
Ne Kontpo HYECKH (mudposbie) pe3yJbTaToOB C UTOrOBBIX
HanmenoBanmue pa3jiesioB u
n/n Bcero | JbHbBIE e 06pa3OBaTeJ11,1-[],1 YKa3aHUuEM 3TAlloOB UX NJJaHUpPpyeEM
TeM MPOrpaMMbl
padoTbl padoTr e pecypcsl (¢popmupoBanus BIX
bl pe3yabTaToB

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KAKOLIEr0 MUpa

bubmuorexa [JOK = Mcnonb3oBats moHTHS: VYerHeliionpoc;
1.1 du3mKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/7 =~ busHuecKue 1 xuMmIeckue pelierue
416194 SBJICHHUS, HAOIOICHYE, PacHCTHRIX H
et Ka4eCTBEHHBIX
— 1IOK 3KCIIEPUMEHT, MOJIENb, sanau
NOJIMOTCKA ’
19 o 5 L . TUIIOTE3a, €JUHHIB] "
. U3UYECKUE BEIIMUMHBI https://m.eds00.ru/7  pusnueckux Bemmuum; pabota
1416194 pacro3HaBarh NPOSIBIICHUE
EcrecTBeHHOHAYUYHBI METOT Bubnnorexa LIOK  MHEHERH rsmrccianx
1 B OKPYX
1.3 2 1 https://m.edsoo.ru/7 = "M B O ;y ATOILIEM MHp®,
MO3HAHUSA B TOM 4HucCiIe PU3HUECKUE
1416194
 a— SIBJICHHS B IPUPOJIE: IPUMEPI
JBUKEHMS C Pa3IMYHbIMK
CKOPOCTSIMH B )KUBOH M
HEXHUBOM IIPUPOJIE, TIPOBOANTD
UToro 1o pazneny 6 OIIBITHI 10 HAOJIFOICHUIO

(bU3MYECKUX SBICHUN HITH
(U3MYECKNX CBOMCTB TeI:
(hopMyIHpPOBATH IPOBEPSIEMEIE
MIPEIIOTI0KEHUS.

Paspneua 2. [lepBoHayaibHbIE CBEJAEHHS 0 CTPOCHHH BellleCTBA
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bubmuoreka [JOK = Mcromnb3oBats MOHATHS: aTOM, VYerHbliionpoc;
2.1 CtpoeHue BelecTsa 1 https://m.edsoo.ru/7 = MOeKyIa, arperaTHpIc pelieHHe
416194 COCTOSIHUS BellecTBa (TBEpHoe, | PACHCTHBIX U
— JKHUJIKOE, Ta3000pa3Hoe, KauCCTBEHHBIX
Hsrkenue u bubmoreka [IOK pasnuuarh seienus (nubdysus, ;ai?:;lq ccKas
2.2 B3aMMOIEHCTBUE YaCTHUILI 2 https://m.edsoo0.ru/7 | temmosoe nBuKeHHE YACTHIL 260Ta
BEIllECTBA 416194 BEIIECTBA, IPOBOUTH OIIBITHI P
Bu6miorexa [OK 10 HaOJFOIEHUIO (PI3UUECKUX
ArperaTHHe COCTOsIHUA . ABJIeHUH UM HU3NUECKHX
2.3 BemecTBa 2 ?Atrtlps.//m.edsoo.ruﬂ CBOFCTB Teit: (hOpMyTHPOBATH
1416194 HPOBEPSEMBIC TIPEAIOIOKCHHS,
coOupaTh YCTAaHOBKY U3
MPE/I0KEHHOT0 000PYI0BaHHUS,
I/ITOFO 1o p%HeHy 5 3allMChIBATh X0/ OIIbITa U
(hopMyIUpPOBATH BHIBOJIBI;
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6nmoreka [JOK Hcnons3oBats noHsTHs: YcrHbiiionpoc;
3.1 MeXaHHUeCKOe ABIKEHIC 3 https://m.edsoo.ru/7 = MEXaHHECKOE ABIKCHUE Pemenne
416194 (paBHOMEpPHOE, HEPABHOMEPHOE, Egﬁ:gggﬁ;ﬁx
— MPSMOJIMHEWHOE), TPAEKTOPHS;
butmmoreka IIOK pa3InYaTh SIBICHUSI saat,
3.2 WNueprus, Macca, TUIOTHOCTh 4 https://m.eds00.ru/7 = pasromepuoe gBuKeHuUE, HpgKmquKaﬂ
416194 HEPAaBHOMEPHOE JIBHKEHHUE, pabora
Bu6miorexa [OK MHEPLA, HCTIONL30BATS
HOHATHSL: PABHOJACHUCTBYIOLIASI
3.3 Cuna. Bunpl cun 14 https://m.edsoo.ru/7 cura, ne@yof)Maum (ynp;]rag’
416194 IUIACTUYECKAsT), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;
pacro3HaBath MPOSIBICHUE
N3Yy4YCHHBIX (I)I/IBI/I'-IGCKI/IX
SIBIICHUI B OKPY’KaOIIEM MUDE, B
Hroro no pazneny 21 TOM uHcIte YU3NUECKHE SIBICHNA

B IIPUPOJE: IPUMEPHI JBIKEHUS
C Pa3IMYHBIMU CKOPOCTSIMU B
>KMBOH U HEXUBOW MPUPOJE,
JIEHCTBUE CUJIbI TPEHUSI B
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Paznen 4. laByienne TBEPABIX TeJl, SKHAKOCTEH U

rasoB

TIPUPOZE M TEXHUKE; OTMCHIBATH
M3y4YEeHHbIE CBOWCTBA Tell U
(hu3UYeCKHe SIBICHUS, UCTIOIb3Y S
(hM3UYeCKHe BEINYHHEI,
pemiath pacuéTHble 3aJauu B 1—
2 NedCTBUS, UCTIONb3YS 3aKOHBI
1 (OPMYIIBI, CBSA3BIBAOIIIIEC
(hu3n9IecKue BEIUINHEL,
pemarts pacuéTHbIE 3aJauu B 1—
2 NefCTBUS, UCTIONb3YS 3aKOHBI
u opMyIbl, CBS3BIBAOLIHE
(hu3nYecKue BEININHEL,
HCTIOJIB30BATh MPH BHIIOJTHEHUH
y4eOHBIX 3aJ[aHNi HayYHO--
MOy JIIPHYTO TUTEPATYPy
(hU3UIECKOTO COmePIKAHMS,
CIIpaBOYHBIC MaTEPUAJIBI,
pecypcsl cetu UHTEpHET;

HNasnenue. [lepenaua bubnmnoreka [JOK

4.1 JTABJICHUS TBEPJIBIMU TEJIAMH, 3 https://m.edsoo.ru/7
JKHUIKOCTSIMHU U Ta3aMH 416194

bu6mmoreka [JOK

4.2 JlaBrieHue KUIKOCTU 5 https://m.edsoo.ru/7
416194

bu6mmoreka [JOK

4.3 ATMOC]epHOE TaBICHHE 6 https://m.edsoo.ru/7
416194

JleiicTBHE KUAKOCTH U rasza bubmorexa [JOK

4.4 A TOTDVIKEHIOe B HIX Telo 7 https://m.edsoo.ru/7
Py 2 f416194

Hroro mo pazneny 21

Pasnmuuate sBiIeHMS: epenada
JaBJICHHS TBEPABIMH TEJIAMH,
KUAKOCTSIMHU U Ta3aMH,
atMocdepHoe TaBIeHHE,
IUIaBaHUE TeJl; yCTaHABIMBATh
BJIMSIHUE aTMOC(HEPHOTO
JAaBJICHUS HA JKUBOM OpTraHusMm,
IUIaBaHUe PbIO, ITPU 3TOM
MIEPEBOJUTH PAKTUYCCKYFO
3aj1a4y B y4eOHYI0, BBIICIIATH
CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PU3MIECKUX
SIBJICHH; XapaKTepHU30BaTh
CBOWCTBa Tel, GU3NIECKUE
ABJICHUA U IPOIICCCHI,
HCIIOJb3Ysl TIPABHJIA CIIOMKESHUS

VYerHbliionpoc;
pemeHne
pacyUeTHBIX U
Ka4eCTBEHHBIX
3ajad,
MpaKTHIecKas
pabota
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CHJI, 3aKOH COXpaHECHHUS
MEXaHUYECKON SHEPTHH;
pemath pacuéTHble 3a7aud B 1—
2 nedCTBHA, UCHOIB3YS 3aKOHBI
u  (QopMyIBI,  CBS3BIBAIOLINE

¢usnueckne BEJINYMHBI;
MIPOBOANTH IpsAMBIE u
KOCBEHHBIC HU3MEPCHUS

(hU3UYECKHUX BETMYUH
MPOBOJIUTH UCCIIEOBAHNE
3aBUCUMOCTH OJHOM
(hU3UYECKOH BETHMYUHBI OT
JIPYTo# C UCIIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH; pelllaTh
pacuéTHbIe 3a1a49u B 12
JIEHCTBUS, HCIIONB3YS 3aKOHBI 1
(hopMyITBI, CBSI3BIBAIOIIIHC
(hu3nYecKue BEINIMHEL,
c03/1aBaTh COOCTBCHHEIC
KpaTKUC€ NMCbMEHHBIC U YCTHBIC
coo01IeHns1 Ha OCHOBE 2—3
HCTOYHHMKOB MH(QOPMAIUU
(hHU3UIECKOTo CoOmepIKaHuS;

Paznea 5. PaGora n MoHOCTDH. JHEprus

bubmuoreka [JOK
https://m.edsoo.ru/7
416194
bubmuoreka [JOK
https://m.edsoo.ru/7
416194

5.1 PaboTa 1 MOITHOCTb
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHuuecKkast SJHeprust

bu6mmorexa [IOK
https://m.edsoo.ru/7
1416194

Pasznuyats ABieHUsA:
paBHOBECHUE TBEPABIX TEN C
3aKpeIUIEHHOM OChIO BpallCHUS,
MPEBPAIICHNST MEXaHUYECKOM
SHEPTHH;

OOBSCHATH PU3NUECKHUE
SIBIICHUS, TIPOLIECCHI U CBOICTBA
TeJ, B TOM YHCJIe U B KOHTEKCTE
cutyanuin
MIPaKTUKO-OPHUEHTHPOBAHHOT O

YerHbliionpoc;
peuieHue
PacYEeTHBIX U
KAa4E€CTBCHHBIX
3a/1ay,
MpaKkTU4ecKast
pabota
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Hroro no pazneny
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XapakTepa: BBIBIATH
MIPUYUHHO--CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 noruveckux IIaros;
OTHCHIBATh U3yUEHHBIE
CBOWCTBA Tel U (PU3UICCKUE
SIBIICHHS, FICTIONB3Y S
(hu3n9IecKue BEIUINHEL,

pemarts pacuéTHbIE 3aJauu B 1—
2 NeWCTBYSL, UCTIONB3YS 3aKOHBI
1 (OPMYIIBI, CBSA3BIBAOIIIIEC
(hU3UYeCKHe BEINYHHEI,
MIPOBOUTD MPSIMBIC u
KOCBCHHEIC HU3MEpeHUs
(hM3NIEeCKHUX BEITMINH
IIPOBOJUTH UCCIICOBaHHE
3aBUCUMOCTHU OJHOM
(hU3UYECKOI BETHMYUHBI OT
ZIPYTOii C UCTIONB30BaHUEM
MPSMBIX H3MEPEHH;

pemaTh pacy€THEIC 3a7a4d B 1—
2 NeWCTBHS, UCTONB3Ys 3aKOHBI
u  (GopMysBl, CBS3BIBAIOLINE
(huzngeckue BEJIMYUHEI;
XapaKTepu30BaTh  IPUHITHITEI
JIEHCTBUS U3YYEHHBIX TPUOOPOB
U TEXHHYECKHX YCTPOHCTB;
TIPUBOIUTH TIpUMEPEI
MPAaKTUYECKOTO HCIIOIb30BAHUS
(buznueckux 3HaHUH B
IOBCEIHEBHOM JKU3HH,

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

3

68
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8 KUIACC

KonuyecTBo yacos CnHcoK MTOTOBBIX Cnoco0
JIeKTPOHHBIE IUIAHMPYEMBIX Pe3yJIbTATOB | OLlEHKH
N i Haumenosanue pasje/ios u Koutpo = Tlpaktu  (undpposbie) C yKa3aHHeM 3TaloB HX MTOrOBBIX
T€M NPOrpaMmbl Bcero JIbHbIE YyecKHue obpasoBaTe/bHbIE (¢popmupoBanus IUIAHUPYeM
padoThI padoThI pecypchl BIX
pe3yibTaToB
Pa311e.11 1. TenjioBLIE IBJICHUS
C . bu6mmoreka [JOK Hcnonp30BaTh NOHATHSA: Macca i | Y CTHBIHOIIPOC;
1.1 TPOCHIE I CROETE 7 https://m.edsoo.ru/7f  PasMepv MosteKys, Temiosoe | petenne
BCILICCTBA 4181ce JIBHKEHHE aTOMOB U MOJIEKYII, PacHCTHRIX H
- arperatHbie COCTOSHHUS KAUCCTBEHHBIX
3aja4,
BEILIECTBA, KPUCTAJUTUUECKHE U npaKTHIeCKas
amopdHbIe TCJ‘I?, HACBIICHHBIN U paGota,
HEHACHIEHHBIH M1ap, BIAKHOCTE | |00 oy
BO3/yXa, TEMIIepaTypa, eATETBHOCTD
BHYTPEHHSIS SHEPTHS, TCIIOBO#
JIBUTATENb; PA3INIaTh SBICHHUSI
(TemnoBoe pacuMpeHne u
CKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE,
Bubmmorexa [IOK CMauyHMBaHUe, KAMUIUISPHbIC
1.2 TerutoBbIe MPOIIECCHI 21 1 5 https://m.edso0.ru/7f | gpnenus, ncnapenue,
4181ce KOHIeHCALUs, MJIaBJIEHHE,
KPHCTAJTU3AIINS
(oTBepaeBaHue), KUTICHHE,
Termonepeaya
(TerIopOBOAHOCTH, KOHBEKIIHS,
M3ITyUeHNe; PACIIO3HABATh
MPOSIBIICHNE U3YYEHHBIX
(bu3MYeCcKUX SBICHUI B
OKPY’KarolleM MHUpe, B TOM YUCIIe
(u3nyeckue SBICHUS B IPUPO/IC:



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

MTOBEPXHOCTHOE HATSHKCHUE U
KalWUSIPHBIC SBICHUS B
MPUPOJIC, KPUCTAILIBI B IPUPOJIE,
u3nydenue CoJHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3HI,
00pa30BaHUE POCHI, TYMaHa,
WHesl, CHEeTa; ONICHIBATh
n3ydYeHHBIe CBOICTBA TEM U
¢u3ngecKue SIBICHHS, UCTIONb3YS
¢u3nIecKre BEININHEI;
XapaKTepU30BaTh CBOWCTBA TeI,
(busudecKue sIBICHUS U
MPOIIECCHI, UCTIOJIB3YsI OCHOBHBIC
MOJIOKCHUS MOJICKYJISIPHO-
-KUHETUYCCKOW TCOPHH CTPOCHUS
BELIECTBA, OOBACHATD
(u3HIecKre MPOLECCH ’
CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTYallHil MPaKTHKO-
-OpPHEHTHPOBAHHOTO XapaKTepa;
pemaTh pacu€THbIC 3a1a49u B 2—3
JIEHCTBUS, HCIIOJB3YSI 3aKOHBI U
(hopMyJIbI, CBS3BIBAIOIINE
(bu3nUecKre BEIUYUHBI;
XapaKTePU30BATh PUHIIHIIBI
JIEHCTBUS U3yUYCHHBIX TIPHOOPOB
U TEXHHYECKUX YCTPOUCTB;
MIPUBOJUTH TIPHMEPHI
MPAaKTUIECKOTO UCIIOIH30BAHUS
(u3NIecKrX 3HAHUI B
MOBCEIHEBHOM JKU3HH,

Hroro no pazneny 28

Paznen 2. DiekTpuyeckne i MArHUTHBIE SIBJICHUSI




DIIEKTPUUYECKHE 3apsiIbl. bubnuorexka [JOK
2.1 3apsoKeHHBIC Tela U UX 7 1 https://m.edsoo.ru/7f
B3auUMOJICUCTBUE 4181ce
MocTosHHb bubmuoreka [JOK
2.2 . - 20 7 https://m.edsoo.ru/7f
INEKTPUYCCKUN TOK A181ce
bu6mmoreka [JOK
2.3 MarHuTHbIC SIBJICHHUS 6 1.5 https://m.edsoo.ru/7f
4181ce
bubmuoreka [JOK
DneKTpoOMarHuTHas
24 I 4 https://m.edsoo.ru/7f
AYER 4181ce
Wroro mo pazneny 37

Hcnons3oBath TIOHATHS:
3JEMEHTApHBIH  JIEKTPUUECKUI
3apsl, OJEKTPUYECKoe  IoJe,
NPOBOJHUKU U JAUVIEKTPUKH,
MIOCTOSIHHBIN 3JIEKTPUYECKUHN TOK,
MarHuTHOE TMOJIe;  pa3iauyarh
SBICHUS:  DJEKTpU3alus  Tel,

B3aUMOJECHCTBHUE 3aps0B,
JNEHCTBUS DJIEKTPUIECKOTO TOKa,
KOPOTKOE 3aMbIKaHHUE,
B3aMMOJCHCTBHE MarHuToB,

JCUCTBHE MArHUTHOTO TMOJS Ha
MPOBOIHUK ¢ TOKOM;

pacrio3HaBatb MPOSIBJICHUE
U3YUYCHHBIX (U3UUECKUX SBICHHUN
B OKpYXalollleM MHpPE, B TOM
YHUCJIC SJICKTPHUCCKUC SIBICHHS B
atmocdepe, ANEKTPHUYECTBO
JKHMBBIX OPraHU3MOB, MAarHUTHOE
mosie 3emud, JApeid MOIOCOB,
POJIb MATHUTHOTO TIOJIST JJIST )KU3HH
Ha 3emie, MOJSAPHOE CHUSHUE,
OIMUCHIBATH W3y4YEHHBIE CBOMCTBA
Tel W (PUIUYCCKUC  SIBIICHHS,

UCTIONB3YS ¢dusmueckne
BEJIMYMHBI, XapaKTepHu30BaTh
CBOMCTBa  Tell, (huznyeckue

SIBJICHUS U TIPOLIECCHI, UCIIONbB3Ys,
MIPUHIOMI  CYNEPHO3UIMN  TTOJIeH
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHMs 3apsana, 3akoH Oma
JUIL  ydacTKa  IIelH,  3aKOH
Hxoyns—Jlenna, 3aKOH
COXpaHEHMs DHEPruH, pelarh
pacuétHple  3amaun B 2-3
JEUCTBHS, WCIIONB3Ysl 3aKOHBI U
(hopmyIIH, CBSI3bIBAIOILILE

VYerHbliionpoc;
pelieHue
pac4eTHBIX U
Ka4eCTBEHHBIX
3ajad,
MpaKTU4ecKas
pabora,
MIPOEKTHAS
JEeATEIBHOCTh



https://m.edsoo.ru/7f4181ce
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¢dusnyeckne BEJINYMHBI,
MIPOBOANTH MPSIMBIE U KOCBCHHBIE
n3MepeHus: pU3NYECKUX BEITHYMH
MIPOBOJUTH UCCIIEOBAaHHE
3aBUCHMOCTH OJJHOH (PU3UUECKOIt
BEJIMYUHBI OT APYTOii C
HCIIOJIb30BAHUEM IIPSIMBIX
HU3MEepeHull;

MIPUBOJNUTH TIPUMEPH! (HAXOJHUTh
nHpopManmioo 0  IpUMEpax)
MIPAaKTHYECKOTO  HMCIIOIb30BaHUS
¢dusHIeCcKNX 3HAHUH B
IIOBCEIHEBHOM JKA3HU s
obecrieueHnsi 0E30IIaCHOCTH TPHU
oOpamennn ¢ mpudboOpaMu U
TEXHHYECKUMH yCTPOUCTBAMH.

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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145




9 KUIIACC

KoumnuectBo yacos Cnmcoxk MTOroBbIX Cmoco6
INpakrtnu = DJIEKTPOHHbIE  IUIAHHPYEMBIX OLIEHKH
Ne HaumenoBanmue pa3ieiioB KonrpoJb eckue (undgposbie) pe3yabTaToB ¢ YKa3aHHEM HUTOTOBbBIX
n/n U TeM IPOrpaMmbl Bcero  Hble paGoTeI o0pa3oBatesb  JTaNOB HX IUIaHUpYe
paﬁoTbl HbI¢ PECYPChI (l)OpMHpOBaHI/Iﬂ MBbIX
pe3yabTar
0B
Pazgen 1. Mexann4yeckue siBJICHUSA
Bubmuoreka Hcnone30BaTh MOHATHA: CHCTEMa
MeXaHM4ecKoe IBUKEHHE U 11(0)4 orcuéra, MaTepuajbHas TOYKa,
1.1 10 1 TPAEKTOPHS, OTHOCHTENIEHOCTh
CIOCOOBI €ro ONMUCAHUS https://m.edsoo.r
MEXaHHYECKOTO JIBHYKCHUS,
u/7f41a4a6 nedopmanus (ympyrasi,
Bubmmoreka IUTAaCTHYECKas), TpeHHUe,
1OK LEHTPOCTPEMHTENILHOE YCKOPEHHUE,
1.2 B3anmopeiicTBre TEI 20 1 3 HEBECOMOCTb M TIEPErpy3KH, LEHTP
https://m.edsoo.r .
TSKECTH, a0CONIIOTHO TBEPIOE TEJIO,
u/7f41a4a6 LUEHTp TSKECTH TBEPAOro Tena,
paBHOBeCHE; pa3IMYaTh SBICHUS
(paBHOMEpPHOE M HEPaBHOMEPHOE
IPSIMOJIMHENHOE JBIJKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBHYKCHHUE, CBOOOTHOE MaJICHUE Tell,
paBHOMEpHOE JIBUOKCHHUE o
bubnmorexa OKPY>KHOCTH, B3aUMOJICHCTBHE TEI,
OK €aKTHBHOE BIKEHHE
1.3 3aKOHBI COXpaHEHUs 10 1 3 1 P 8 '
https://m.edsoo.r KosiebaTenpHOe JBIDKCHHC
u/7f41a4a6 (3aTyxarompie ®  BBIHYXICHHBIE
KosieOaHMsI), pPE30HaHC; pelaTh
pacuéTHble 3ama4yd (ONMHPAIOIIHECS
Ha CHCTeMy W3 2-3 ypaBHEHHN),
WCHONB3YysS 3aKOHBI M  (HOPMYIIBL,
CBSI3bIBAIOLIHE bm3nyeckue
BEJIIMYUHEI, pacrno3HaBaTb



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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pOoOIIEMEI, KOTOpBIE  MOJKHO
PELINTh NIPH MOMOIIN (HU3HIECKHX
METO/IOB, HUCIOJNb3Ysl  ONHCAaHUE
HCCIIeIOBaHUS, BBIJIEIISTH
npoBepsieMoe HPEIIOJI0KEHHE,
OLICHMBATh MPABHJILHOCTh ITIOPsKa
MIPOBEJCHUS MCCIIEIOBaHMs, JIeNaTh

BBIBO/IBI, HHTEPIPETHPOBATh
PE3YJIbTATEI HaOJIOICHUH u
OIIBITOB;
Uroro no pazneny 40
Paznen 2. Mexannueckue Kosie0aHUsI M BOJHBI
Buoauorekxa Hcnons3oBath MOHSTHUSA: | Y CTHBIN
HOK MEXaHMYECKHUE KoJIeOaHUS U BOJHBI, =~ OIpPOC;

2.1 MexaHn4ecKkue KoacOaHust 7 . 3ByK, MH(PasByK M yIbTpasByk, —PCILICHHE
https://m.edsoo.r 5JIEKTPOMATHUTHBIE BOJIHBI, Hikaja | PACHCTHBIX H
u/7f41a4ab AJIEKTPOMArHUTHBIX pon; | AUCCTBCHHBIX

pasnH4aTh SBICHHSA. OTpa)KCHHE i[i)i?(ti’l/IHGCKaﬂ
3ByKa, XapaKTepu30BaTh CBOMCTBA
Ten, (U3MYECKHE  SBICHHUS | padora,
NPOLECChl,  HCIOJB3YS  3aKOH fpoexTHad
COXpaHEHHs  OJHEPruH,  3aKOH ACATCIHOCTR
BCEMHPHOTO TATOTEHHUS, MPUHIIHII
CYIEPIO3UIUK  CHJ,  MPHHIIHI
Bubmmoreka OTHOCHUTENbHOCTH ["anuies, 3aKOHBI
MeXanHuecKie BOJHEL LIOK HeroTOHA, 3aKOH  COXpaHEHHs
2.2 8 UMIIyJbCa; OOBSICHATH (hU3UUECKHe
3ByK https://m.edsoo.r MPOLIECCH M CBOWCTBA TeJ, B TOM
u/7f41a4a6

Yyyucie W B KOHTEKCTE CHUTyalui
MPAaKTUKO - OPHUEHTHPOBAHHOTO
XapakTepa: BBIIBIATH MPUIHHHO--
CIIE[ICTBEHHBIE  CBSI3U, CTPOUTh
oOBsicHEeHHEe U3 2-3 JIOTMYECKHX
I1aroB ¢ OTOPOH Ha 2—3 M3yUEHHBIX
CBOMCTBA (PHU3MYECKUX SIBICHUH,
(du3HYeCcKNX 3aKOHOB WIH



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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3aKOHOMEPHOCTEMN pewiatb
pacyérHple 3a1adn (OIHPAFOIINECs
Ha cucteMy U3 2-3 ypaBHEHWUIA),
UCTIONB3Ysl 3aKOHBI M (QOPMYJIbI,

CBSI3LIBAIOIINIE ¢usnueckue
BEIIUYUHEL, pacro3HaBaTh
MPOOIIEMEI, KOTOpBIC MOYKHO

PELINTh NPH TOMOIIN (PU3NIECKHX
METOZOB, HCIIONBb3Ysl  ONHCAHUE
HCCIIeIOBaHMUS, BBIJIEIISTH
MIpoBepsieMoe MPEATIOI0KEHHE,
OLICHMBATh MPABIJIBHOCTh ITIOPSAKA
MIPOBEACHUS HCCIEIOBAHNUS, JIeNaTh

BBIBOJIBI, HHTEPIPETHPOBATh
pe3yIbTaThl HaOMOaeHUH U
OTIBITOB;

Uroro no pazaeny 15

Pa3nen 3. DiieKTpOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJIHBL

bubnnoreka
HOK
https://m.edsoo.r
u/7f41adab

OOBACHATH PU3NICCKUE TIPOLIECCH
1 CBOMCTBA TeJl, B TOM YHCIIC U B
KOHTEKCTE CUTyalni
MIPaKTHKO-OPUEHTHPOBAHHOTO
XapakxTepa: BBISBISATD IPUUYHHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTHYECKUX
IIaroB ¢ ONOPOH Ha 2—3 N3y4eHHbIX
CBOMCTBa (PU3NYECKUX SBIICHUI,
(bU3MYECKNUX 3aKOHOB WITU
3aKOHOMEPHOCTEH; UCIIOIh30BaATh
CXEMBI U CXeMaTHYHbIE PUCYHKH
N3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX
MIpUOOPOB M TEXHOIOTHYECKUX
TIPOIIECCOB MPH PEIICHUH YIeOHO--
IIPaKTUYCCKUX 3a/a4, CO31aBaTh

Y CcTHBIN
oTIpoc;
peuienue
pacyeTHBIX U
Ka4eCTBEHHBIX
3ajad,
MIpaKTHIeCcKast
pabora



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

Hroro no pazneny

COOCTBEHHBIC MMCHMEHHBIC U
YCTHBIE COOOIIEHNUS Ha OCHOBE
nH}OopMannK U3 HECKOIBKUX
HCTOYHHUKOB (DU3NYECKOTO
COZIepIKaHusl, MyOJIMIHO
TIPEACTABIATE PE3yIbTAThI
MIPOEKTHOM WU
HCCIIEI0BATEIbCKON AEATEIBHOCTH,
TIPY 3TOM IPaMOTHO HCTIOIb30BATh
HU3Y4YEHHBIN OHATUMHBIN anmnapar

Pasgea 4. CBeToBbIe AABJICHUSA

3aKOHBI pacpOCTPAHEHUS

4.1
cBeTa
4.2 JInH3EI 1 oOTHYECKHUE
' IprOOPEI
43 Pasznoxxenue Georo csera B

CIIEKTp

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41adab
bubnuoreka
HOK
https://m.edsoo.r
u/7f41a4ab

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a4ab

Hcnonb3oBaTh MOHSATHUS: CBET,
OIM30PYKOCTD M JajIbHO30PKOCTH;
pas3nuuarh SBJICHUS:
NPSIMOJIMHEHOE
pacIpocTpaHeHHEe, OTPaKCHHUE U
TIPEIOMIICHUE CBETA, ITOTHOE
BHYTPEHHEE OTPaKCHHUE CBETA,
pasiioxkeHue 6eoro cBeTa B
CIIEKTP U CJIOKEHUE CHIEKTPAJIbHBIX
IIB€TOB, JUCNCPCHUs CBETA,
XapaKTepu30BaTh CBOMCTBA Tell,
(u3nyeckue SBICHUS U TIPOLECCHI,
UCIIOJIBb3YSl 3aKOHBI OTPAKEHUS U
TIPEJIOMJICHUSI CBETA, 3aKOHBI;
OOBSICHATH (PU3MUECKHUE MTPOIIECCHI
1 CBOMCTBA TeJl, B TOM YHCIIC U B
KOHTEKCTE CUTYaIMi MPAaKTHUKO -
-OpPUEHTHPOBAHHOTO XapakKTepa:
BBISIBISITH TIPUYHHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
00BsicCHeHHE 13 2—3 JIOTHYECKUX
[IaroB ¢ Omopoi Ha 2—3

Y CTHBIN
0Tpoc;
pelieHne
pacUeTHBIX U
Ka4eCTBCHHBIX
3aad,
MpaKTHIecKas
pabora,
MIPOEKTHAS
JIEATENILHOCTE
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N3y4YCHHBIX CBOMCTBA (pr3ndecKux
SIBJICHUH, (PU3MYECKUX 3aKOHOB
WY 3aKOHOMEPHOCTEH. co3/1aBaTh
COOCTBEHHBIC TMCHMEHHBIC U
YCTHBIE COOOIEHNUS Ha OCHOBE
nH(OopMannK U3 HECKOIBKUX
HACTOYHHUKOB (PM3MIECKOTO
COJZIepKaHuUs, ITyOIIIHO
MIPEACTABISITE PE3yIbTATHI
NIPOEKTHOM WK
HCCIIEI0BATEIbCKON AEATEIBHOCTH,
IIPU 3TOM IPaMOTHO HCIIOJIb30BATh
WU3Y4YCHHBIN TIOHATUMHBIN anmnapar

Wroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
BuonuoTeka Hcnonb30BaTh MOHATHS: CHEKTPHl | Y CTHBIN
I/ICHyCKaHI/Ie Y MOTJIOIICHUE HOK UCITyCKaHUsI ¥ TMOTJIONICHH, alb(a-, = OHpocC;
5.1 4 Oera- u raMMa-u3nydeHus, | PCHICHHC
CBeTa aTOMOM https://m.edsoo.r .| pelueHue
W30TONBL, SJCpHAas JHEPreTHKa;
M pa3janyaTrb ABJICHUA. €CTECTBEHHAas PacvCTHBIX 1
KAa4€CTBCHHBIX
BI/I6HI/IOTeKa PaaIuOAKTUBHOCTb, BO3HUKHOBECHUEC 3anau
LIOK JMHEHYaToro CIEeKTpa HU3JIy4CHHs) HpaKT’I/I‘ISCKaﬂ
5.2 Crpoenue aTOMHOrO sipa 6 M0 ONHMCAHMIO MX XapaKTEPHbIX
https://m.edsoo.r y pabota,
CBOMCTB MU Ha OCHOBC OIIBITOB, NpoeKTHast
u/7f41a4ab JeMOHCTPHPYIOLIHNX JaHHOE
JIeSITENIbHOCTh
¢buznueckoe SIBIICHHE
XapaKkTepu3oBaTh CBOMCTBa  Ted,
U3HYCCKUC ABJICHUA U IIPOLICCCHI,
bubnmnoreka ¢ P
OK UCTIONB3YSl COXPAHEHHS 3apsil0BOTO
5.3 SInepHble peaKuun 7 I W MaccoBOTO 4YHCEN NPH SAEPHBIX
https://m.eds00.r | peakuusx, 1mpu 3ToM  jaBath
u/7f41adab CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA

U 3alKCBIBATh €r0 MAaTEMAaTU4YECKOE
BBIPAKEHUE, 0OBSCHATH
(u3ngecKkre MpoIecch M CBOWCTBA
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TCJI, B TOM YHCJIC M B KOHTCKCTC

cUTyauuin MIPaKTUKO-
-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIIATH MPUIHHHO--

CIICICTBEHHBIE  CBSI3H, CTPOUTH
00bsICHEHHEe M3 2-3 JIOTHYECKUX
LIaroB ¢ ONOPOH Ha 2—3 U3yUEHHBIX
CBOWCTBA (PM3MUCCKUX SIBJIICHHUH,
¢u3mIecKux 3aKOHOB WA
3aKOHOMEPHOCTEH; pematb
pacuérHple 3a1aun (OIHPArOIINECs
Ha cHCTeMy W3 2-3 ypaBHEHHH),
UCIIONB3Ysl 3aKOHBI W (QOPMYJIbI,
CBSI3BIBAIOIIMIE ¢busngeckue
BEJIMYMHBI, MCIIOIb30BaTh CXEMBI U
CXEMAaTUYHbIC PUCYHKH HU3YyYCHHBIX
TEXHUYECKUX YCTPOIACTB,
N3MEPUTENBHBIX ~ NPHOOPOB |
TEXHOJIOTHYECKHX TIPOIECCOB TP
peleHnl  Y4eOHO--TIPaKTUYECKUX
3aja4; co3/laBaTh COOCTBEHHBIC
ITUCEMEHHBIC W YCTHBIE COOOIIEHUS
Ha OCHOBe wWHpOpPMalMud U3

HCCKOJIBKUX HNCTOYHUKOB
(I)I/ISI/I‘IeCKOFO COACpIKaHUA,
Hy6J'II/I‘IHO MNpeACTaBIIATb

pe3yabTaThl MPOEKTHOM 1581051
HCCIIEI0BATENLCKON JIESATEIbHOCTH,
IIPH 3TOM TPaMOTHO HCIONb30BaTh
U3Yy4CHHBIH IOHATUNHBIN annapar.

Hroro no pazneny 17

Pasnen 6. [loBTopuTeibHO-00001aI0IIIHIT MOTYJT
| [ToBTropenue u 0600IIeHNE
6.1 coJiep)aHus Kypca GU3uKu 9
3a 7-9 knacc

Bubmanoreka
HOK




https://m.edsoo.r

u/7f41a4ab

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- Ilepsiikun A.B. ®usuka. 7 knacc - M., [poda;
- [lepeimkun A.B. @usuka. 8 kiace - M., Ipoda;

- [lepsimkun A.B., I'ythuk E.M. ®@usuka. 9 xnace - M., lpoda;

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

bu6mmoreka IJOK

https://myschool.edu.ru/



https://myschool.edu.ru/
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