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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM O0Y4YEeHHUs], a TAKXKE
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO TOCIE€N0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOTUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 U3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTAaBIIeT Haubolee SCHBbIC
00pasIpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJb30BaThb  HAy4HBIC
JI0Ka3aTeNbCTBA JUISl TOTYYESHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzamnusx Poccuiickoit deaepanuu, peaau3yOMMX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHUS MaTepUH U (PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3HMKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yUEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIJCKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PaAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKnx MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOI0AaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (DU3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gyaca B Helelo).

[Ipennaraemepiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenMMUMHBL. M3Mmepenue @usnueckux BeluyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIBIO MOJIEEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASIEHUS Kbl U3MEPUTEIBHOI0 IpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MylmeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, nauddysus. B3aumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME 'a30B, KUJAKOCTEH M TBEPIBIX
(KpUCTaIIIMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaGmionenue  siBieHUN,  OOBSCHSIOMIMUXCS  NPUTHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3amMmopaeicTBHE TeNl KaKk NPUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuja TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUpPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBeHUs: HHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

5. ONbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuueckunii mpecc.
[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBue IIaBaHUsl TEJI: TJIABAaHUE WM MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIbL, JIEUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKH U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumenenue mpaBuia paBHOBECHS pblyara kK 6J10Ky. «30J10Toe
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npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHMM BeIlECTBa.
Kpucrammueckue u amopdusie Tena. OObsSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HW3MEHEHHUsS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnyectBo Temnorel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. 1eILI0O0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEMIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPrud Tela B pe3yJbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBieHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tea. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIO3ULIMU MEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMmo1eiicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKHUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOuHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n mara3uH COpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONECHUIO HJIEKTPU3AIMKM Tel WHAYKIUMEH W TpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUH TIPU  MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AITECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3/ieICHUH.

HccnenoBanue neMCTBUS IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHMM 3HAYCHUS WM HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nsrkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh u neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

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

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHre MEXaHUUECKOW SHEPTUH NPU ABMKCHUHU Tea MO 1EHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTHU IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
MCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIponosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJ MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTHU Meproia KoeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIEOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W N

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJEKTpOMarHuTHeIX BOH. Illkama sjeKTpomMarHUTHBIX BOJH. Mcmosb3oBaHHE
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpEeHHee
OTpakeHHE cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cucrema (poToarmapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biim3opykoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHu C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moxens riiasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X N ke W E

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJIeHus.

2. W3ydenue xapakTepuUCTHK W300paKEHUsI MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUSA U ONTHYECKON CHIIbI coOuparoien
JIUH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX H3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexkTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
OpU U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBIN TpeIMeT.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3iesa peaanus3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHAOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHMN pacro3HaBaTh M HAYYHO OOBSACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESTEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO TOBEACHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKcHuu, MPU3HAHNE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e IpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPY>KAIOIIECH CPEJIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTU
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHUE aHAIU3UPOBATh U BBISABIIATH B3AUMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMSI JIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (paKTax,
JAHHBIX W HAOJTIOICHUSAX, OTHOCAITNXCS K (DU3UUCCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITEIILHO BBRIOMPATH CIIOCO0 pelIeHuUsT y4eOHOU (PH3NIECKOH 3a1aun
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(pOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHUS U BBIBOABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (HUBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh PA3IMYHBIE METOJIbl, UHCTPYMEHTBI U 3aIpOChl MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMaAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTaBIISATh CBOM CYXICHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
Juanora, OOHaAPYXKUBATh PA3IMYUE U CXOACTBO MO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELICHUN KOHKPETHOU (PU3UUECKOM MPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb paOOTHI, JOCTUrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelieHus (U3MIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh TIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOTO UCCIENOBaHMS WJIM [POEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JAPYTOro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY MpHU pEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaO0IeHNE, HKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIIKEHUE, HEPAaBHOMEPHOE  JBIIKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPHI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7jauy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BITAIKUBAIOIIAS
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KHHETHYECKas W
MOTEHIUAJIbHASL JHEPTusi), MpPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONB3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPABUWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTE3Y ), Pa3IMdaTh U UHTEPIPETHPOBATH MOTYyYEHHBIN
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ ONbITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHMs, 3alIUChIBATh X011
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH I[OKa3aHUS NPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KauyecTBa OOpabOTKH MOBEPXHOCTEH Tell U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTAaBaHMsI TeJl, YCIOBMM paBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHONM 3aBHCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

co0JII01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIMUIBI JCUCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PM3MUECKHIE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHUS 3/10POBbsSI U COOJIIOJIEHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb NpuéMaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJEPKaHUSA, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKUEe COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIENOBAaHUI, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

UCITIOJIB30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPIUs, TEIUIOBOM JIBUraTelb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECUE, CMAUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, HCIApEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHCTBUE MAarHuUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OIKCHIBaTh U3yUYEHHBIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABJICHUS, yJelbHAas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHHs TOIIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (DUIMUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa I yyacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHE,
OOBSICHATH (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCTOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI W (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIH
(GU3MYECKUX METOJOB, HCIIOJIB3Ysl OIMHMCAHWE HCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaWJUISIPHBIC SBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi IMpU H3IYYEHHH OT I[BETa W3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DOJIEKTpH3alus Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aps/I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpOBATh



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHMS U YJEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(PUKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII0IaTh MpaBUJIa TEXHUKU 0€30MacCHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK JJIEKTPUUYECKOM BSHEPTuu, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHEro CropaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 11 obecrieueHus: 0€30MacHOCTH MpU O0pallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIETATH HH(DOPMAIIHIO, KOTOpAst SIBISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BhaaeTb NpuUéMaMHU KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmiass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJINYHO NMPEACTABIATh PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpPyMHIe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IJIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

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

WCIIOJIB30BaTh TOHATHS: CHCTeMa OTcuéra, MaTephaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHHYCCKOTO JBIIKCHHS, JIedopmarius
(ympyrasi, mjgacThudeckas), TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEia, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs |
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, JJICKTPOMArHATHBIC BOJTHBI, IITKaIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBWKECHHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY>KHOCTH, B3aMMOICHCTBUE
T€JI, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBHUKEHUE, OTPaKEHUE



3BYKa, NPSMOJIMHEMHOE paclIpOCTPAHEHHUE, OTPAKEHHE M IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAKTHUBHOE H3IyYCHHUE
OPUPOAHBIX MHUHEPAJOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIIONIb3YS
(du3nueckue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YINPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CcBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHJIBIL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KojieOaHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS CpeAbl), NPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEJIMUYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLIMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amumiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]aud 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOJUTH pAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEIIOJIOKEHUE, OLCHUBATh MPaBUWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAa KoJeOaHUN NpPYyKMHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJI€OaHUH, MPSAMOJIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD IyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOM CKOpPOCTH, MEpHOAa
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJeHus): [UIAHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBHIKEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomei JUH3bI, PaAUOAKTUBHBIA (OH): IJIAHUPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMHU, BBIUUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHN;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JIy4, TOHKAas JIWH3a, TUTaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXoauMmble (pusnyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, OINTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cOOMparoIei JIUH3E;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWU B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecriedeHrst 0€30MacHOCTH TIPU oOpaIieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIOIIeH cpele;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUs TOCTOBEPHOCTH MOJYICHHOW WH(POpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BianeTb MNpPUEMAMHU KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOECKTHOW WIIA MCCIIE0BATENBCKON
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®du3mka - HayKa 0 Ipupoae 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 3 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINA METO/, ITIO3HAHUS 1 bubmorexa [IOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 2 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 6 1 momorexa 110

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




bu6nmoreka [IOK

3.2 41 7 1 2
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 9 1 3
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 22
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2 4 1
Jlasnenne xuKocTn https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 3 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 10 | ) bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 20
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 II 2
> DOCTRIE MEXAHHIMBL 7 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 1
>3 eXaHIrHeckas SHeprit 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 13
PesepBHOE Bpems 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 11




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€HUS
bubmuoreka [JOK
1.1 I 2
Crpocnue 1 CBOHCTBA BemiecTha https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 25 2 3
CILTOBBIC TIPOLECeht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 27
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiabl. 3apsHKeHHbBIE Tea 5 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 22 1 5
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTtHbIe SIBICHUS 5 1 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 5 1 1
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 10




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/  pasgenoButeM  Bcer Kourpoabn  Ilpakruueck
oOpa3oBaTejibHbIE
1| NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJeHHUS
Mexanuueckoe
bu6mmoreka [JOK
JIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITUCAHUS
BzaumoneiicTBu bubmorexa LHOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tel
4a6
bubmuoreka [JOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs
4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHus
4a6
bu6mmoreka [IOK
Mexanunueckue
2.2 3 8 1 3 https://m.edsoo.ru/7f41a
BOJIHEL. 3BYK 426
Uroro no pazneny 15

Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuT
bubmuorexa [JOK
HOE TOJIe U
3.1 6 2 https://m.edsoo.ru/7f41a
AIEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro mo pazaeny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
3aKOHBI bubmuoreka [JOK
4.1 pacnpocTpaHeH! 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIuH3eI 1 bubmuorexka [JOK
4.2 OINTUYECKUE 6 3 https://m.edsoo.ru/7f41a
MIPUOOPHI 4a6




Paznoxenue bubmuoreka [JOK
4.3 0eJIoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CHEKTP 4a6
Uroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnnoreka [JOK
5.1 IIOTJIOIIEHHE 4 1 https://m.edsoo.ru/7f41a
CBE€Ta aTOMOM 4a6
CrooeHIe bu6mmoreka [JOK
52 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO S7pa
4a6
SrepHbLC bubmuoreka [JOK
5.3 Aep 7 1 1 https://m.edsoo.ru/7f41a
peakuu 426
Hroro no pazneny 17
Paspen 6. IloBTOopuTe1bHO-00001A0IIHIT MOAY/Ib
[ToBTOpeHue n
00001IeHNE bubmuoreka [JOK
6.1 coJlepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca (hU3MKH 3a 4a6
7-9 knacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOB I1O

I[TPOT'PAMME




MPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1.1

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaThb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUecKue SIBJICHUS B IPUPOJE,
IIPY 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUH CMBICT MCIOJIB3YEeMBbIX BEJIWYHMH, HX
0003HAUYEHHUsI W EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIHYUHY C
JOPYTUMHU BEJIMUYMHAMH, CTPOUTD I'padUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3Yysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa U 3alHCHhIBATh €ro0 MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIIECCHI U CBOWMCTBA TEIl, B TOM
Yylyclie MU B KOHTEKCTE€ CHUTYalMil MPakTHKO-OPHEHTHPOBAHHOTO
XapaKkTepa: BbIABIATL MPUUYUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHME W3 | — 2 JOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MYECKUX SBICHUU, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alMChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYUHBI B (OPMYJBI U HPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIEC IS
peICHUA 3aaa4, OLICHUBATh PCAITUCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nYecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIEIOBAHHS BBIIEIATH
MpoBepsieMoe  MpEeNrnoyiokeHue  (Tumoresy),  pas3audath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aAMMCHIBATH MTOKa3aHUs MPHOOPOB C YyUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
I1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (U3NUECKUX BEIUYMH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBINOJHEHUM  HU3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

n1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

WCIIONIb3YSl 3HAHMSIT O CBOMCTBaX (U3MYECKUX SABICHUU U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIb30BaHUS  (PU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

UCIOJb30BAaTh IIPU BBINOJIHEHUM Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOUYHbIE
MaTepuainbl, pecypcsl cetu VHTepHeT, Binaaers npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMAaLIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJI30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOKAATH BBICTYIICHUC npe3eHTauHeﬁ

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O00s3aHHOCTH B TPYINIle B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX




8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh ITIOHATHUA

1.2

1.3

1.4

1.5

pasiinyaTth ABJIICHHA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIieM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCHOJB3YyeMBIX  BEJHYHH,
0o0O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyJibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEJIMYHUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
WCIOJIb3Ysl HM3YYEHHBIE 3aKOHBI, INPU OITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4yeckux maroB ¢ MOMOIIbK 1 — 2 M3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (1)I/I3I/I‘-IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YSl 3aKOHBI 1
(dbopMyIbl, CcBsi3pIBatolMEe (DU3MYECKHE BEIWYUHBI: HA OCHOBE
aHalii3a YCJIOBHUA 3a/1a4M 3alMChIBATH KPaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JAaHHBIX ISl PEIICHHs 3a/Ja4yd, BBIOMpATh 3aKOHBI U
(dbopMyIbl, HeoOXoUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcUEThl U
CpPaBHHMBATh IIOJIyUEHHOE 3HAaueHUEe (U3MYECKOH BEIUYUHBI C

HU3BCCTHBIMHU JaHHBIMU




1.8

1.9

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3MUECKUX METOJOB, WCIOJB3ys ONUCAHUE HCCIICIOBAHMS,
BBIJIETISITH IPOBEPSIEMOE MIPEIOI0KEHHE, OLICHUBATH MPaBUIBHOCTh

nopsaaKa ImpoBCACHHUA UCCIICA0BAHUA, NCTIATh BBIBO/IbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPSIEMBIE
NPENoIoKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEIJIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBIIIOJHATL IPSIMBIE M3MEPEHUs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATH
pe3yabTaThl  U3MEpEeHU ¢ yduéToM 3aJaHHOM  aOCOIOTHOM

MOrPETHOCTH

MIPOBOJAUTH  MCCIEJAOBAaHUE 3aBUCHUMOCTH OJHOH  (hu3HuecKoi
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HUCCIIE0BaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MPeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaONIUIl U T'Pa(UKOB,

ACJIaTh BbIBOABI 1O PE3YyJibTaTaM UCCICAOBAHNA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl MNPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pLI 10 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclegoBaTelbHBIM U napauiCIbHbIM
COCAUHCHNEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaYCHU

QJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPAKTUYECKOTO0  MCMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B




1.17

MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH  YCTPOHCTBaMH,
COXpaHEHUS 3J0POBbS M COOJIOJACHHUS HOPM JKOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUI U MTyTEM CpaBHEHHUS
JIOTIOTHUTEIHHBIX WCTOYHUKOB BBIACIATh HH(pOpMAIHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOﬁ WJIA MOYKET OBIThH HCI[OCTOBCpHOﬁ

1.18

UCIOJb30BAaTh IPHU BBHIMNOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOUYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YRO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YyCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COAEepKaHUS, B TOM YHCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM UIT UCCIEN0BATENBbCKOMN AESITENbHOCTH, TPU
3TOM TPaMOTHO MCHOJb30BaTh M3YYECHHBIM TMOHATUWHBIN anmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJla4aMH, CJIEAUTh 3a BBIIIOJIHEHUEM IUIaHa
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1.1

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC




1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337a4y B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, IPU ONMCAHUM IPABUILHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HAUeHUsT M eIUHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBl, CBS3BIBAIONINE JaHHYIO (PHU3MYECKYI0 BEIHMYMHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUld MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JOrMYecKHX IIaroB ¢ MOMOIIBI0 2 — 3 U3yYeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHfI, (I)I/ISI/ILIGCKI/IX 3daKOHa HUJIM 3aKOHOMEPHOCTU

1.7

1.8

pemars pacué€THble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONBb3Ys 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUI PeUIeHUs, TPOBOJUTh PAcYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYEHHOT0 3HAaYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOXKHO PELIUTh IMpPU TOMOIIU
(U3HUECKUX METOJIOB, UCITIOJIB3Ysl ONIMCAHUE UCCIIEIOBAHUSI, BBIICIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSAIKA
MIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOICHUN U OMBITOB

1.9

IIPOBOAWTE OIBITEI II0 Ha6J'IIOI[CHI/IIO (1)I/ISI/I“IGCKI/IX SIBIICHUH HWIIH

(U3NYECKUX CBOWCTB TEJI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3




1.10

M30BITOYHOTO0 HaOOpa 00OPYIOBAaHUS, OMUCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, OPMYIHPOBATH BHIBOIBI

MPOBOJUTh TPU HEOOXOTUMOCTH CEPHI0 NPSAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbl ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3BI), 00OCHOBBIBATH BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3HUYECKUX BEIIMYUH C
KCMOJIb30BAHUEM MPAMBIX U3MEPEHHI: TIJIAHUPOBATH UCCIIECOBAHHUE,
CaMOCTOSITENILHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYICHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIMYUH B BUIEC TAOIUI] U

l"pa(i)I/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHU

1.12

1.13

1.14

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJITAHUPOBaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs, CIeAys MPeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIU3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

A3MEPEHUIN

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3UYECKUX MOJEIIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

1.15

1.16

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCIOJIB3YS
3HaHUS O CBOMCTBaX (IU3MYECKHX SABICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

WCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKEeHUH B IIJIOCKOM

3epKayie ¥ cOOMparoIeit TMH3e

1.17

MPUBOAUTE TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TPUMEPaX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B

MOBCETHEBHOW KW3HHM Il oOecrieueHuss O€30MacHOCTH TIPH




oOpamieHun ¢ mnpubopaMu H TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsS 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpejie

1.18

OCYILIECTBIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (HOPMYIUPYsT TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPEACICHHUS JIOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMA HAa OCHOBE MMEIONIUXCS 3HAHWUU M JIOTOTHUTEIBHBIX

HMCTOYHHNKOB

1.19

UCIOJb30BAaTh IPHU BBHIMNOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOUYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHCTEMEI B APYTYRO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJIepKaHusl, MyOJINYHO MPEJICTABISTh PE3YIbTaThl IPOSKTHON WU
HCCIEAOBATENIbCKON  NEATENbHOCTH, TIPH  3TOM  TPaMOTHO
WCIIONIb30BaTh M3yYCHHBIH TOHATUWHBIA ammapaT HU3y4aeMOoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3eHTalueil ¢

y4€TOM 0COOCHHOCTEH ayJJUTOPUN CBEPCTHUKOB

1.21

IIPY BBINOJHEHUN YY€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN (PU3UUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIQJ] B JESATENbHOCTh TPYMIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, IPOSBIAS  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

1.1

Odu3uka — Hayka O mpupoje. SBIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKHE, TEIIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBLIC, 3BYKOBbBIC

1.2

Ouznyeckue BenUUuHBL. M3MmepeHue (U3MUECKUX
BenuuuH. ®Duszmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eJIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTaAaHOBKA HAYYHOT'O BOIIPOCA, BBIABWIKCHUC T'UIIOTES,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0JIIOaeMOTO SBJICHUS
Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenune TemmnepaTypbl OpU MOMOIIN KUAKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mephl.

2.1 OnbIThl, /10Ka3bIBAIOIIME JUCKPETHOE  CTPOCHUE
BEIIECTBA
JlBwkenue dvactuiy BemiecTBa. CBs3b  CKOPOCTH

22 JIBWKECHUsI 4YacTUL[ C TeMmIeparypou. bpoyHoBckoe
nBwkeHue, 1uddy3us

53 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBaHUC




ArpeFaTHBIC COCTOSAAHUA BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTEH U  TBEPABIX (KPUCTANIMYECKHUX) Tell.

2.4 B3anmocBs3b MEXy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTrueckue pabOTHI:
Ouenka JauameTpa aroMa METOJOM  psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 OnbITel O HAONIONEHUIO TEIUIOBOTO PACIIMPEHUS

ra3os.
OnbITBl 1O OOHApyXXEHHIO  JEHCTBHA  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsis CKOpOCTb IIPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH JBUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUUHU. B3aumoneiictBre
33 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBfA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHuUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TskecTd. Cuia TSKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue cuil, HAlpaBICHHBIX IO OJHOM NPSIMOM.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUYECKOTO
aBToMOOWIIA U Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUS OpycKa WM [IapuKa To
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JEMOHCTPUPYIOIIUE
3aBUCUMOCTH pacTshKeHus (nedopmaiiun) nmpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tella U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndecKue SIBICHNS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMYHBIMH CKOPOCTAMU B JKMBOW U HEXKMBOU nmpupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AaBIICHUS
JlaBneHnue rasa. 3aBHUCHMOCTb JIaBJIEHUS rasa oOT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['mapaBiInueckre MeXaHU3MbI

AtMmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JI0UKH
3emuu. OnbIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJl YpPOBHEM
Mopst

N3mepenue atmochepHoro nasienus. [Ipubopsl mmst

M3MepeHust aTMOc(hEepHOro JaBIeHUS

4.7

JlelicTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxuMmenoBa) Cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3gyxormniaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyXEHHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyxeéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneieHue e

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousnyeckue  SBJICHUS B NPUPOAC:  BIUSHUE
aTMOC(epHOrO JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuyeckue yCTpOHCTBA: COOOINAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOLTHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHuku. KoadunumeHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHm3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [lonHas mexaHuueckas 3Heprus. 3aKkOH W3MEHEHHUS U

COXPaHEHUS MEXaHUYECKON SHEPrUU




59

5.10

[IpakTrueckue pabOTHI:

Onpenenenne paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JIBUKEHUHM TeJla MO0 TOPU30HTAIBHON IOBEPXHOCTH.
HccnenoBanue  ycnoBuUl — paBHOBECHs — pblyara.
Namepenne KIIJ] HakioHHOW TmiockocTu. M3yuenue

3daKOHa COXPAaHCHUA MEXaHHUYECKOM SHECPIrun

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JIeMeHTAa

TexHuueckue yCTpOfICTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC

MCXaHH3MEI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie
Tena

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHue U KalWUISPHBIE SIBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTtpenHss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [InmaBieHne W OTBEpIEBaHUE  KPHUCTAUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboThI:
OnbIThI o 00OHapyXEeHHIO JNEUCTBUSA cull
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM
COJIM UJTU caxapa.
6.17

OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, KUJIKOCTEH U TBEPIABIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHU s HIIH OXJIAKICHHUS.




[IpoBepka rUNOTE3BI JTUHEWMHOM 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUUECKOU TpyOKe OT
TEMIIepaTyphl.

Habmtoienue n3MeHeHus: BHYTPEHHEN 3HEPrUU Tena B
pe3yibTare Terionepeaayl U padoThl BHEIIHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.
OnpeneneHue KOJIUMYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHAPOM.

Ornpenenenne yaelbHOU TEIMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3TyXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

6.19

®dwusndeckue SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTpPOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpUYeCcKUX 3apsiaoB
B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 anekTpudeckoro mons. IlpuHumn — cynepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[TocnenoBarenbHOE W NApaUIEIBbHOE COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGoTa ¥ MOIIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 OJeKTpuYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOoe mosie 3€eMIIM U €ro
' 3HAYEHME JUISl )KU3HU Ha 3eMile
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKa. [I[ppuMeHeHune 31eKTpPOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcronp30Banne
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYCHUS
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbITHI IO HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIIIE 3aBHCHMOCTD
ANEKTPUUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJI0IAIU ONEPEYHOT0 CEUEHUS U MaTepHala.
[IpoBepka mpaBUia CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapalljIeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  pabOThI
NMEKTPUYECKOTO TOKAa, HIYIIETO Yepe3 Pe3UCTop.
Ompenenenre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. HccnenoBanune
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSTHHBIX MAarHUTOB. VI3yueHWe MarHUTHOTO OIS
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTylK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. M3ydeHue
JIEMCTBHUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EeHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OISpHOe

CHAHHC

TexHU4YecKue YCTPOICTBA: SJEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TIPHOOPHI, HarpeBaTeIbHBIC
AIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kon anemenrta IIpoBepsiemble 371EMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanuyeckoe JABWKEHHE. MarepuaibHasi ToYKa.
' Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTDE MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
HepaBunomepHoe npsimonuHeiiHoe arxeHue. Cpeaass
8.4 U MIHOBEHHAas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKEHUH




Yckopenue.  PaBHOYCKOpEeHHOE  MPSMOJIMHENHOE

8.5
JIBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHUE 110 OKpY:KHOCTH. llepuon u
8.7 yacToTa oOpamieHus. JInHelHas u yriioBas CKOpOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTtoHa
8.11 [IpuHUMI cynepno3uuu cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
213 Cuna TpeHus: cuja TPEHUs CKOJIBKEHHUs, CUIa TPEHUS
' MOKOs, APYTHe BUABI TPCHUS
214 Cuna TSDKECTHU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
" IBuwxenne mnnaHer Bokpyr Connma.  [lepBas
' KocMHUYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku
%16 PaBHOBecue MartepuanmbHOM TOYKH. AOCOTIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKpEIIEHHOM OCBIO
' BpauieHusi. MomeHT cuibl. LleHTp Tsbkectu
8.18 HNmnynsc tena. U3smMenenue nmmyinbsca. UMnynse cusl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
822 PaGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
' SHEPTUU U PaboThI
823 [loTenuuaneHass »HEprus Tena, MOJHATOIO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast >HEPTUs CHKATON MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOU
8.25
SHEPTrUU
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTUH




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEHUs Teja MPH paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBM)KCHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBUKCHUH 0€3 HaYaIbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCENI, TO COOTBETCTBYOIIUE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

UccnenoBanue 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIB)KCHUA OT CHJIbI HOPMAJIBHOI'0  JaBJICHHA.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHue
paboThl CUITBI TPEHUSI MIPH PABHOMEPHOM JBUIKCHHH
TeJla TI0 TOPU30HTAILHOW MToBepXHOCTU. Onpeienenne
paboThl CHIIBI YHOPYrOCTH TpHU TOIBEME Tpy3a ¢
HUCITOJIB30BAHUEM HCIOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMOKCHHUEC IIJIAHCT Conaeynoi CHUCTEMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPTaHU3MOB

8.29

MEXAHUNYEC

Texuudeckue YCTPOﬁCTBaI CIIMLAOMECTP, HATYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JBUKECHHUE. OcHoBHbIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa

9.2

MaremMatnueckuii M TPYXKUHHBIM ~ MasTHHKHU.
IIpeBpamenne  3Hepruu  Npu  KosuebaTeabHOM

IBIKCHUU

9.3

3aryxatomue konebanus. BeIHyXIeHHbIE KoIeOaHusl.

Pe3onanc
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Mexannueckne BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOojH. IIpomosibHble M monepedHsle BOIHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnuyeckue BOIHBI B TBEPAOM TeNE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u yapTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenne 4YacToTbl M Tepuojga KojieObaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHWi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOTO0 K HHUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojeOaHUl  rpysa,
MOJIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
npyXuHbel. V3MepeHune  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
LIYHAMH, X0

TexHuuyeckue yCTpOICTBa: 3XO0JIOT, HCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHBIG BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10 10.3 OnexTpoMarsuTHas npupoga csera. CKOpOCTh CBeTa.
' BonHoBEIE cBONICTBa CBETA
[IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIIBHOTO TeledoHa
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Ouznyeckue SABICHHUS B NPUPOJE: OHOJIOrHUECKOe

10.5 JeicTBUE  BUAMMOTO,  YIbTpauoIETOBOTO U
PEHTIE€HOBCKOTO U3ITy4eHUH

106 TexHuueckue yCTpONCTBa: UCIIOJIb30BaHUE

' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA

11.2 [IpsimosnHENHOE PacIpOCTPAaHEHHUE CBETA

13 Otpaxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpaXKeHUsI CBETA

114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jiydeil B IMH3€

116 Ontuueckast cuctema (QoroanmnapaTa, MUKpOCKONa U
' TeJecKoIa

117 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
' JAJIbHO30PKOCTh

118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCUMOCTH  yIVIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa [aJICHHUs.

N3yuenne xapakTepuUCTHUK H300pakKeHUsI MpeaMeTa B
IIJIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH  yriia MPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla MaJeHUs Ha TPaHUIIE «BO3LYX
— CTEKJION.

[Tonmyyenue n300paxkeHUH ¢ MOMOIIBIO coOMparoIeit
JIMH3BI.

Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTHYECKOM
CHJIBI COOMPAIOIIIECH JTUH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.
OneITBI IO BOCHPHATHIO LBETa IPEIMETOB IPU HX

HaOJIIOCHNH Yepe3 LIBETOBBIE (PUIIBTPHI
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®dusunyeckue sABIeHUs B mpupoe: 3arMenus CoaHua u

11.10 JIyHbl, IBETA TN, ONTHYECKHUE SBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11 Texunyeckue YCTPOMCTBA: OYKU, MIePUCKOTI,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHW S
121 Omneitel Pesepdopna u miianeTapHas MOJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsouieHue csera aroMmom. KBaHTBHL.
' JInnenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue aromHoro sapa. HykinoHHas Mozeinb
' aTOMHOTO sapa. M3oTonsl
15 PanuoaktuBHbie nipeBparmienus. [lepuosa momaypacnana
' aTOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsII0BOTO U
' MAacCOBOT'O YHCE
DHeprusi CBs3U aToMHbBIX siiep. CBsi3b MacChl H
12.7
SHEPIUU
18 Peaknuu cuHTe3a u genenus spep. McTrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnasa osHepretuka. JlelcTBHE paguOaKTHUBHBIX
' M3JIY9CHHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroieHne CHOMIHBIX M JIMHEHYATHIX CIEKTPOB
1210 W3ITY9CHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTHUILIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIHN
paarOaKTUBHBIN ¢om, KOCMUUYECKHE JIy4H,
12.11 PaaUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M

YCJIO0BCKa
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TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MUPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3nYecKUX 3HAHUN U UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TEXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pelIeHUs y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMu MCTOJOB HAYYHOI'0O IIO3HAHUA C y‘IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA Y 3aIMCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOJIbI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPCHUIN (HU3UUCCKUX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCICPUMEHTAIbHYIO YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYECHUE BEIUYMHBI W AHAJIM3UPOBATH IOJIyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHUI;

MPOBEICHUE HECIOXKHBIX AKCICPUMEHTAIBHBIX  HCCIICIOBaAHMIA;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYI) YCTaHOBKY U
MPOBOJUTh  HCCIICAOBAHHUE 10  HHCTPYKIMH, MPEICTABISAThH
MOJTyYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIMYMH B BUC TAOIUI[ U
rpadMKOB, YUYUTBHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJIBI 10

pe3yiibTaTaM HCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NMPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3Y4YEHHbIE CBOIICTBa
¢u3nvecKkux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCBIBATh KPaTKOE YCJIOBME 3ajJayd,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBL; YMEHHE ONPEACTIATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOJIYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA W HE0OXOAMMbIe (U3NUYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHHUS B OKPYKAIOWICH Cpene; MOHWMaHUE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOTO CoepIKaHMsI, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexannueckoe JaBuwkeHue. MarepuanbHas Touka. (Cucrema OTcyéTa.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMKeHuEe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: V = S/t
PaBHOMEpHOE nMpsAMOTUHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOSKIUU TEPEMEIICHUS, MPOEKIIMU CKOPOCTH U TMPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, TPOSKIIMH
CKOPOCTH, MPOEKIMH TIEepeMENICHUs], KOOPAUHATHl TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBob6oaHoe nagenue. @opmMyIibl, OMUCHIBAIOLINE CBOOOTHOE Ta/IEHNE Tefla 10
BEPTUKAIN (JIBM)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
1.5 3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,
MPOEKIIMH CKOPOCTH M KOOPIAMHATHI MPU CBOOOJHOM TMAJEHUU Tela II0
BEPTUKAIIN




1.6

CKopocTh paBHOMEPHOTO JBHKEHHS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

dopmyrna A BBIUUCICHHUS] CKOPOCTU Yepe3 painyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
=
T

LentpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra s BBIYUCICHUS YCKOPEHUSI:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_IeHI/I$IZ

Y =?

1.7

1.8
1.9

1.10

Macca. IInoTHOCTB BelllecTBa. CDopMyna JJI BBIYUCIICHUSA ITIJNIOTHOCTH !

_m

P=7

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUil
SABnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroTona:

F=m-d
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHUJIbI, IEUCTBYIONIEH
Ha TeJI0

B3aunmoneiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpCHI/IC IMOKOA U TPCHUEC CKOJIBIXKCHUS. CDOpMy'J'Ia I BBIYUCIICHUA MOYJISL CUJIbL

TPCHUA CKOJIBXXCHUA!

Frpzu-;‘ﬁ.r




1.13

1.14

Hedbopmanust Tema. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIpPYrou
nedpopmanuu (3axoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=Gg.—1 2
'L
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopMyna i BBIUKACICHUS CUIIBI TSKECTH BOJIU3M MOBEpxXHOCTH 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

1.16

1.17

1.18

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIUYUHA.
D=mi
Nmnynbe cucremsl Ten. M3Menenne nmnynbsca. MMIyabe cusibl
3aKOH COXpaHEHUs UMITYJIbCa JIJIs1 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeaxTnBHOE ABMKEHIE

Mexanunueckas padora. @opmMyria st BEIYUCICHUS paOOThI CHJIBI:

A=F5ooscx

Mexannueckass MOIIHOCTD:

N=2
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. CDopMyna JJIA BBIYUCIICHUA

KHUHETHYECKOM OHCPTHU:

H!Uz
BTy

Teopema o knHeTHUECKOU SHEpPrUun. PopMyrna s BBIYMCICHUS

MIOTEHIMAJIbHOW DHEPIUH TEJIa, IIOAHATOrO

Hag 3eMIIEH:

E,=mgh




1.19

1.20

Mexanuueckas OHEPIuUs:
E=E,+E,

3aKoH COXpaHEHUs1 MeXaHU4YeCcKoM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHHUs MEXaHWYECKON PHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU MPU HATTMYUHU CHIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Prruar. MomeHT cuibl: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIM 1 HenoaBWXKHBINH 010ku. KII/] mpocThix MexaHH3MOB,

n= Anonesnan
Aﬂrpaqemaﬂ

1.21

JlaBneHne TBEpAOTO TEma.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:

_F
p_'s"

HaBnenue raza. ATMocepHOe JaBieHHUE.

FI/I,[[pOCTaTI/I‘IeCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3aKkoH ApXI/IMGJIa. (I)opMlea AJid OIpCACIICHUA BBITAJIKUBAIOIIEH CHIJIBI,

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

YcaoBue miaBanus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIAaBAHUC

1.24

MexaHn4ecKkre KoJeOaHus. AMHJ’II/ITy,Z[a, nepuoa M 4YacroTa KOJIeOaHMIA.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUI:




1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNpPYKUHHBIA MasATHUKH. lIpeBpainieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

Mexanunyeckue BOIHBI. [IpoonbHbBIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U

CKOPOCTH paCIIipoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pPaHULIE

IByX cpel. Hdpa3Byk u yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>XKUHBL; KO3(GOUIMEHTa TPEHUS CKOJIbXKEHUS; PabOThl CUIIbI TPEHUSI, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH ABUXKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUHU MO0 HAKJIOHHOM IIOCKOCTH; 4acTOThl U
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOILErO Ha pblyar;
paboTHI CHIIBI YIPYTOCTH HpPU MOABEME TPy3a C MOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOTHI CUIIBI YIPYTOCTH MPH MOABEME I'py3a ¢ MOMOILBIO OBHKHOTO
0J0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJITBI
OT MAaCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmanuu Npy>KUHbI; YCKOPEHUs: Opycka OT yTila HaKJIOHA HalpaBIIsSioLIei;
nepuoja (4acToThl) KoJeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKAa OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Quzuyeckue sA6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3INdHbIMU
CKOPOCTSIMH B )KMBOW U HEXXUBOW MPUPOAE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE
U TEXHUKE, MPWIMBBI M OTJIMBBI, JABM)KEHHE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIMSHHUE
aTMoc(epHOro JaBieHHUS Ha >KMBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceilicMu4ecKre BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue yCWlpOiZCWlGd.’ CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOpEHUs, AUHAMOMETp, TOAIINIHUKYA, PaKeThl, pblYar, MOJIBWKHBIA H




HEMOJIBWKHBIN OJIOKM, HAKJIOHHASI TUIOCKOCTh, MIPOCThIE MEXaHU3MbI B OBITY,
cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, THIPABINYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,

HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SAIBJIEHU S
OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpPUM  CTPOCHHUS
2.1 BemecTBa. Mojenu TBEPAOT0, )KHIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuaeckue u amopHbIe Tena
55 JIBrxenue dactuil BemiectBa. CBS3b CKOPOCTH JIBHIKEHHUS YaCTUIl C
' TeMreparypoit. bpoynosckoe aBmxenue, iuddys3us
2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS
24 TenioBoe paciimpeHue u cxxarue
2.5 TemoBoe paBHOBECHE
Y Buytpennss sHeprus. Pabora m Ttermonepenada Kak criocoObl M3MEHEHUS
' BHYTpPEHHEH SHEepruu
2.7 Bune! Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIIMS, U3Ty4YECHUE
HarpeBanne wu oxmaxaeHue tein. KoimuecTBO TEIUIOTHL. Y enbHas
TEMI0EMKOCTb:
2.8
O=am(t,—1;)
3aKOH COXpaHEHUsl PHEPruu B TEIUIOBBIX MpolEeccax. Y PaBHEHHE TEIJIOBOTO
OajaHca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUU B Ipoliecce
510 WCTapeHuss W KOHJeHcauu. KumneHue KUIKOCTH. YIenbHas TeIioTa
' napoobpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa
[InaBnenue u kpucraumzauusa. V3MeHeHHe BHYTpPEHHEH »SHepruv mpu
MJIABJICHUW U KPUCTAJUTU3AIMU. Y AeNIbHAS TeTUIOTa TUIaBJICHHUS:
2.12




2.13

BHyTpeHHss »Heprusi cropaHusi TOIUIMBA. YeJbHas TEIJIOTa CropaHus

TOIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TerioBeix Asuratenei. K1/ TemioBoro qsurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHOM TeINIOEMKOCTH METAJUIMYECKOr0 [IWIMH/PA; KOJIU4YeCTBa
TEIUIOTHI, IOJIyYCHHOIO BOJOW KOMHATHOW TeMIeparypbl (PMKCHPOBAHHOMN
MAacChl, B KOTOPYIO OIIYIIEH Harperblid LUWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThiM LIIMHAPOM, IOCJIE OIYCKaHUS €ro B BOJYy KOMHAaTHOM
TEMIICPATYPHI; OTHOCHUTEIBHOM BIIAYKHOCTH BO31yXa, YHGHLHOﬁ TCIIJI0OThI
IUIaBJIeHUS JbJa. MccienoBaHue HW3MEHEHHMs TeMIepaTypbl BOABI IPU
PA3JIMYHBIX YCIOBUAX; SIBJICHUA TermiooOMeHa Inpyu CMCIIMBAHUHA XOJIOIIHOI;'I u

ropﬂqeﬁ BOJIbI; IIponecca UCIapCHUA

Dusuueckue s61eHUs 8 npupode.‘ MMOBCPXHOCTHOC HATAKCHHUEC U KAIMUIIJIAPHBIC
SIBJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCpP3aHUC

BOJJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHL, TyMaHa, HHEsl, CHeTa

Texnuueckue  ycmpoucmea: — KalWILISAPbl,  NPUMEPbl  UCIOJIb30BAHUSA
KPUCTAILIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BHUJIAd DJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopericTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

34

3aKOH COXpaHEHHS 3JIEKTPUIECKOT0 3apsiia

Onexktpuueckoe mnoie. Hanpsx€HHOCTh anexkTpudeckoro mnosns. [IpuHiun

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

3.6

Hocurenun QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I N IUSJICKTPUKHU
[TocTossHHBIN AIEKTpUUECKU TOK. J[eCTBUS AIeKTpUUIECcKOro Toka. Cuia Toka.

Hanpsoxenue.
I=q/t,U=A/q

3.7

DJEeKTPUYECKOE COPOTUBIICHHE. Y IETBHOE AIEKTPUIECKOE CONPOTUBIICHHE:
R =pl/S




3akon Oma ju1s ydactka snekrpudecko nenu: I = U/R

3.8
[TocnenoBarenbHOE COCIMHEHHUE MTPOBOAHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannensHOE coeqMHEHNE TPOBOIHUKOB PABHOTO COITPOTUBIICHMUS:
U=U;I=1+I;R=2.
2 2 -
CwmenaHHbIe COSMHEHUS TPOBOJHUKOB
3.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenua:
2
3.11 Q=I"-R-t
310 OnbiT Opcrena. MarHuTHOE TOJI€ MPSMOro MPOBOAHUKA C TOKOM. JInHMM
MarHuTHON MHIYKIIMH
3.13 MarauTtHoe IOJIE MOCTOSIHHOIO Mardura. B3auMoJIelcTBUE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBMe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SIBnenue aneKTpoMarHuTHON MHAYKIUH. [IpaBuno Jlenna
Ipaxmuueckue pabomol
N3mepenne  SIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE
316 (pe3ucTopsl, TaMIouKa), OT HAMPsHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHIMOCTH
COTPOTHUBIICHHUS OT JTMHBI TPOBOJIHUKA, IJTIOIIAIN €T0 TIOTIEPEYHOTO CEUCHUSI U
YE€IBbHOTO COMPOTUBIICHUS.
[TpoBepka mpaBuia A SAEKTPUUECKOTO HAMPSHKEHUSI IPU TTOCIIEI0BATEILHOM
COCIMHEHUHM MPOBOJHUKOB; MpPaBWJIA AJsi CUJIbI DJIEKTPUUECKOrO0 TOKa MpHU
MapajuieIbHOM COCTMHEHUH MPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qu3zuueckue s6leHUs 8 Npupode: DIEKTPUYECKHE SBICHHUS B aTMmocdepe,
3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE 10JI€ 3eMJTH, Ipeiid MoocoB,
POJIb MATHUTHOTO TOJIS 17151 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
318 Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,

CUETYMK  DJEKTPUUECKOH SHEPruu, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,




HarpeBaTeJIbHbIC AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUIECCKHE
NpeaAOXpPaHUTCIIN, JJICKTPOMArHUT, OSJICKTPOABUTATCIIbL IOCTOAHHOI'O TOKa,

reaepaTrop MmoCTOAHHOI'O TOKa

3.19 OnekTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlydeBas mojenb cBeta. [IpsMonMHeitHOe pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxkeHus cBerta. [lockoe 3epkaio
3.22 [Ipenominenue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 JHucnepcus cseta
394 Jlunza. Xox nyueit B nun3e. @OKyCHOE paccTosiHUE JIUH3bI. OnTUYeckas cuia
. mun3bl: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. Onruyeckue nprudopbl
IIpaxmuueckue pabomol
N3mepenune onTHYECKON CHIIBI COOMpPAIONICH JIMH3BI, (POKYCHOTO PACCTOSHUS
coOuparomeld JTUH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTa u
n300pakeHus], KOria IpeaMeT PacloJiokKeH B IBOMHOM (OKyce), TTOKa3aTes
3.26 MPEJIOMJIEHUS CTEKJIA.
WccnenoBanne cBoiicTBa H300pakKe€HUs, IOJYYEHHOIO C  IOMOUIbIO
coOuparomiel TUH3bI; U3MEHEHHUS (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEeIOMJIEHHs] CBETOBOIO Jy4a OT yrja HajJeHus Ha
TPAaHMIIE «BO3/IYX — CTEKIION
397 Qusuueckue senenus 6 npupode: 3atMmenuss Connua u JlyHbl, 1Bera Tel,
. OonTHYECKHUE sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
308 Texuuueckue ycmpoticmeéa: OYKH, TEpHUCKoM, ¢doToanmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHU A
i1 PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3nydenus. Peaknun ansda-u Oera-
' pacnaga
42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. IlmanerapHas Mopaenb
' aToMa
4.3 CocraB aromHoro sapa. M3oromnsl
4.4 [lepuon nmonypacnaaa aTOMHBIX siA€p
4.5 SAnepHble peakuu. 3aKOHbI COXPaHEHHUS 3apsIIOBOIO U MaCCOBOTO YHUCE
Qusuueckue s61eHUs 8 npupode. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJWOaKTUBHOE H3IYYCHHE MPUPOAHBIX MHHEPAJOB,

[[GI\/'ICTBI/IG PAAOAaKTUBHBIX H3HY‘I€HHI>'I Ha OpraHu3M 4cCJIOBCKa




4.7

Texuuueckue ycmpoticmaa: CieKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, simepHas s3HEpreTuka




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka 9 knacc/ [Mepeimkun MU.M., I'ytauk E.M., UBanos A.U. u 1p.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

dwusnka: 8- kiacc: 6a30BbIN ypoBeHb: yaeOHUK, 8 kinacc/ [leppimmkua .M.,
NBanoB A.U., AkuronepHoe obmiectBo "M3narenscTBo "mpocsenieHue"
®dwusuka : 7 kiacc: 6a30Bbiit ypoBeHb: 7 kiacc / [lepoimkun U.M., ViBanoB A.U.,
AkrmonepHoe o6miectBo "M3narenscTBo "mpocsemnieHue”

COopHuuk 3a1a4 no ¢uszuke 11 7-9 kiaaccoB 0011eo0pa3zoBaTeIbHBIX

yupexaeHuit/B.1. Jlykammuk, E.B. IBanoB- M.: IIpocBeienue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®dwusuka, 9 Kacc: moypouHsle miansl o yaueOnuky A.B. [lepreimkuna,
E.M.T'ytauk/aBt.-coct. C.B. Bo6poBa

KoHTposnbHbIE U camocTosATeNbHBIE pa0OTHI IO PU3KKE. § KIacc: K YYCOHUKY
A.B. Ileprimikuna "®usuka. 8 kinacce"/ O.U. I'pomiiesa. - M.: U3naTenscTBO
"Ok3ameH"

KoHntposbHbie paboTsl 110 ¢usnke. 7-8 kiaccel.- Bonrorpan: Yuurenb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

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

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

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