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MNOACHUTEJIBHASA 3AIIMCKA

Copnepxxanue Ilporpammbl HampaBieHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHON TPAMOTHOCTH YYAIUXCA H
OpraHM3alMi0 M3y4YeHHUs (PU3UKA Ha JIEATEIBHOCTHOW OCHOBE. B HeHl yuuTHIBaIOTCS BO3MOXKHOCTH MpeaMeTa B
peanmmnzanuu TpedoBanuilt ®I'OC OOO k miaHupyeMbIM JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOydyeHus, a
TaK)Ke MEKIIPEAMETHBIC CBSI3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa3oBaHUsl.

B mporpamme ormpenensitorcss OCHOBHbIE IENM HM3y4YeHHUs (UM3MKH Ha YpOBHE OCHOBHOTO 0OOmIero oOpa3oBaHWi,
IUIAaHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: TUYHOCTHBIE, METAPEAMETHBIE, PEIMETHBIE (Ha 0a30BOM YpOBHE).

[TporpaMma ycTaHaBIMBaEeT pacupeieieHne yueOHOro Marepuaia
1o rojaM oOydeHus (1o KiaccaM), IpeuiaraeT MPUMEPHYIO OCIEA0BATEIbHOCTh U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE
Pa3BUTHA NPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN y4allluXCsl, a TaKXKe IPUMEPHOE TEMATUYECKOE
IUIAHUPOBAHHUE C YKA3aHUEM KOJIMYECTBA YAaCOB HA U3YYEHHE KaXKJIOH TeMbl M MPUMEPHOU XAPAKTEPUCTUKOW y4eOHOM
NEeATEIbHOCTH YYAIIUXCS, pealIn3yeMON IPU U3YUYEHHUH 3TUX TEM.

[IporpamMma MOKET OBITH HCIOJIB30BaHA YUUTENSIMH KaK OCHOBA JUUIsl COCTaBJIEHMs CBOUMX pabouux mnporpamm. [Ipu
pa3paboTke paboyeil mporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUU JIOJKHBI OBITh YUTEHBI BOBMOKHOCTH MCIOJIb30BAHUS
ANEKTPOHHBIX (UU(PPOBBIX) 0O0pPa30BATEIBHBIX PECYPCOB, SBISIONIMXCA Y4YEOHO-METOJAMUYECKUMH MaTepuaiaMu
(MyJIbTUMEIUNHBIE TPOTPaMMBbl, 3JIEKTPOHHbIE YYEOHUKHM W 3aJaYHUKH, DJIEKTPOHHBbIE OHOIMOTEKH, BUPTYaJbHBIE
7ab0paTOpuM, WrpOBBIE MPOTPAMMBbI, KOJUIEKIMHM LHUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pEaATUIYIOLIUX
nunakTuueckue BozMoxkHocti KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTENbCTBY 00 00pa30BaHUM.

Pabouas mporpaMMa He CKOBBIBA€T TBOPUECKYIO HHUIIMATUBY YUUTENIEH U MIPEIOCTABISAET BOZMOKHOCTH JIJISl peaiu3aluu
Pa3IMYHBIX

METOJAMYECKHUX MOAXO0A0B K MPENoJaBaHni0 PU3UKHU MPU YCIOBUM COXPAHEHUSI 0053aTeNIbHON YacTH COAepKaHUs Kypca
OBILIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucrtemooOpasyronuii i €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB, MOCKOJIBKY (PU3MUECKHE
3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBICHHM, W3Yy4aeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHUEH M (HU3UIECKOU
reorpagueii. ®u3znka — 3TO NPEaMET, KOTOPbI HE TOJHKO BHOCHUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHUHY
MHUpa, HO M NpPeNoCTaBisieT HauOoiiee sICHble OO0pa3lbl NMPUMEHEHUS HAay4YHOrOo METOoJa IO3HaHMs, T. €. crocoda
MOJTyYeHUs] TOCTOBEPHBIX 3HaHMI 0 mupe. Hakonen, pusmka — 3T0 mpeameT, KOTOPbIH Hapsily C APYTUMHU €CTECTBEHHO-



HAayYHBIMU IMpEAMETAMU JOJDKEH JaTh IIKOJbHHUKAM IpPEACTaBiI€HUE OO0 YBIEKATEIbHOCTH HAYYHOI'O HMCCIIEIOBAHUS H
pPaZ0CTH CAMOCTOSITEIBHOTO OTKPBITHSI HOBOT'O 3HAHMSI.

OnHa U3 TIaBHBIX 337a4 (PU3UUYECKOro 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B (pOPMHpPOBAHUH
€CTECTBEHHO-HAYYHOW TpaMOTHOCTHM M MHTEpeca K HayKe y OCHOBHOM MaccChl OOYYalOIMXCS, KOTOpbIE B JalibHEHIlIEM
OyIyT 3aHSTBHl B CaMbIX pa3HOOOpa3HBIX cepax aesrenbHocTH. Ho He MeHee Ba)KHOU 3amauell sIBISETCS BBISBICHUE U
MOJIMOTOBKA TAJAHTIMBBIX MOJOJBIX JIOAEH UId MPOJOJDKeHHMs] O0Opa3oBaHWs W JalibHEHIIeld mpodeccnoHaTbHOMI
NEeSATEIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIEJOBAHUI U CO3JaHUU HOBBIX T€XHOJOTUWA. COrIacCHO MPUHATOMY B
MEXIyHapOJHOM COOOILECTBE ompeAeseHuto, «EcTecTBeHHO-Hay4yHas TIpPaMOTHOCTh — 3TO CIHOCOOHOCTh YeJIOBEKa
3aHMMAaTh AKTUBHYIO TPaXJIAHCKYIO MO3MUIMIO MO OOIIECTBEHHO 3HAUYKMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU
HAayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATBHCS €CTECTBEHHO-HAYYHBIMU HJIeAMHU. HaydyHO IpaMOTHBIN 4EIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYKIE€HUU MPOOJIEM, OTHOCALIUXCS K €CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM, YTO
TpeOyeT OT HETO CIEAYIOIMINX KOMIIETEHTHOCTEH:

— HAy4HO OOBSICHSTD SIBJICHUS,

— OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMS,

— MHTEPIPETUPOBATH JJAHHBIE M MCIOJIb30BAaTh HAYYHbIE JOKA3ATEIbCTBA JJIsl TIOJYUYEHHUS BBIBOJOB.»

N3yyenue ¢(u3uku CnocoOHO BHECTH pEIIAIONIM BKIaa B (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH
00yJarommxcs.

HEJN U3YUYEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

[lenu u3yuyeHus (U3MKM Ha YpOBHE OCHOBHOrO oOmero oOpasoBaHMs ompeneieHsl B KoHuenuuu npenoaaBaHus
yuyeOHoro mpeamera «Pusnka» B oOpa3zoBaTeldbHbIX opranu3anusx Poccuiickoit denepaiinu, peaan3yromux OCHOBHBIE
ob1eo0pa3zoBaTeNibHbIe MpOrpaMMbl, YTBepkAEHHOU pemenrueM Kosmerun MunuctepcTBa mpocBelieHust Poccuiickoit
®denepanuu, mpoTokos oT 3 aexadpst 2019 r. Ne [TK-4BH.

[enwn n3ydenust GU3NUKM:

— TMpHOOpeTeHHEe HHTEpeca W CTpEeMJICHHMS OOydYaloIIMXCs K HaydHOMY HW3YYEHHMIO MPHUPOABI, pPa3BUTHE HX
MHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE MPEICTAaBICHUNA O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE HMCCIIEIOBATEIHCKOIO OTHOILIEHUS K
OKPY’KaIOIIHUM SIBICHUSIM;



— (opmupoBaHHEe Hay4YHOTO MHUPOBO33PEHHSI Kak pe3ylbTaTa HW3Y4YCHHS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (DM3UKH;

— (opmupoBaHuE MPEACTaBICHUNA O poin (U3HKU AN Pa3BUTUSL APYTUX ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOT UM,

— pa3BUTHE TPEACTaBICHUN O BO3MOXKHBIX chepax Oyayuied nmpodecCHOHaNbHON AEsTeNIbHOCTH, CBS3aHHOMU C
($u3UKOMN, MOATOTOBKA K JalbHEHIIEMY 00YYEHHIO B 3TOM HampaBieHUH. J[OCTHKEHHE 3TUX IeJIei Ha ypOBHE OCHOBHOTO
00111eT0 00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a/1a4:

— MpUOOpETeHHE 3HAHUM O JUCKPETHOM CTPOEHHMM BEILECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJIEKTPUUECKHX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— NpUOOPETEHNE YMEHUN ONUCHIBATh U OOBACHATH (DU3MUECKUE SBJICHUS C UCIIOJIb30BAHUEM IOJTyUYEHHBIX 3HAaHUM;

— OCBOCHHME METOJIOB PEIICHHS NPOCTEHIIMX PpacYETHBIX 3a/lad C HCIOJIb30BAHUEM (PU3NYECKUX MOCIIEH,
TBOPUYECKUX U NMPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHUW HAONIOATh NPUPOJIHBIE SIBJIEHUS M BBINOJHATH ONbBITHL, Ja0OpaTOpHblE pPabOThl U
HKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;

— OCBOEHHUE NMPUEMOB paboThI ¢ HHPOpMaIel GU3NIECKOTO COACPKaHUs, BKIIIOUash HH(OPMAIIUIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (PU3UKH; aHATIM3 U KPUTUYECKOE OILIEHUBAaHUE MH(OpMAIUK;

— 3HAaKOMCTBO cO cdepamu Npo(PecCUOHAIBHON NEATEIbHOCTH, CBSI3aHHBIMU C (DU3HKOH, U COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUIX (PU3MUECKON HAYKHU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBaseTcs 00s3aTEIbHBIM MPEIMETOM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusl. JlanHas mporpaMmma npeaycMarpyuBaeT udydeHue Gpusnku Ha 6a30BOM ypoBHE B 00bEéMe 238 4 3a Tpu roja
oOyueHusi Mo 2 4 B Hejemo B 7 W 8 kiaccax umo 3 4 B Heaento B 9 kiacce. B Temarnueckom mtaHupoBanuu Juist 7 u 8
KJIACCOB MPEANOJAraercsl pe3epB BPEMEHHU, KOTOPBIA YUYUTEIb MOXET HCHOJIb30BATh 0 CBOEMY YCMOTPEHHUIO, a B
9 ky1acce — MOBTOPUTENHHO-0000LIAIOIINI MOYIb.

COIAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
7 KIIACC
Paznea 1. ®usuka 4 e€ poib B IO3HAHUN OKPYKAKOIIEr0 MUPA.



®uznka — Hayka o npupoge. Asinenus npupoasl (MC). ®dusnueckue SBICHHSI: MEXaHUYECKHE, TEIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeTUIUHBL M3Mepenne (u3nUecKnX BETUYHH. duznueckne mpuoOOpsI. [lorpenmHOCTh U3MEpEHUH.
MexayHapoiHasi CUCTEMA €IUHULI.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HayKd HW3y4aloT NpHpoAy. EcTecTBeHHO-HAY4YHBIM METOJ TO3HAHUS:
HaOJI0/IeHNE, OCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, 00BICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu
1. MexaHnuueckue, TEIIOBBIE, JIEKTPUYECKNE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. ®dusnveckue mprudopsl U MPoLeypa MPSMbIX U3MEPEHHUM aHATIOTOBLIM U IIUGPOBBIM TPUOOPOM.

Jlabopamopnvie padbomul u onvimol
1. Onpenenenne LEHbI AIEHUs Kbl U3MEPUTENIBHOTO MTPUOOpAa.

2. I3mepeHue pacCTOSTHU.
3. U3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TeNa.
4. OnpeneneHue pasMepoB MajbIX TE.
Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BELIECTBA

CtpoeHnue BeniecTBa: aTOMbl 1 MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEUIECTBA.

JIBrxeHue yactull BemecTBa. CBS3b CKOPOCTH JIBMJKEHHsI YacTHI C TeMIlepaTypoll. BpoyHOBCKoe ABMXKEHHE,
mud¢ys3us. BzaumozeiicTBre yacTHIl BELECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHE Ta30oB, XKUAKOCTEH M TBEPABIX (KpUCTAUIMYECKUX) Tell. B3ammocBsi3b
MEXy CBOMCTBaAMU BEILIECTB B Pa3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu
1. Habmoienue OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddyzuu.
3. HaGmtonenue siBneHui, O0ObSCHAIOMMXCS MPUTSKEHUEM WIIM OTTAIKMBAHUEM YaCTHUI] BELIECTBA.

Jlabopamopnwie pabomul u onvimot



1. OeHka quamMeTpa aToMa METOAOM PSAI0B (C HCcTob30BaHuEM (oTorpaduii).
2. OnBITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACITUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
Pa3nen 3. /IBu:keHue U B3aumMoaeicTBre TeJ MexaHu4yecKoe IBUKEHHE.

PaBHOMepHOE U HepaBHOMepHOE nBMkeHUE. CKopocTh. CpeaHsis CKOPOCTh NPU HEPABHOMEPHOM ABMKEHHH. Pacuér
MyTH U BPEMEHU JIBUKECHUS.

SIBneHne uHepMU. 3aKOH MHEpLUMU. B3auMOIENCTBUE TEN KaK IMIPUYMHA U3MEHEHHS CKOPOCTH IBHKEHMS Tel. Macca
KaKk Mepa MHepTHOCTH Tena. IlnoTHocTe BemecTBa. CBA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JUHHIIE 00BEMa
BEILECTBA.

Cuna Kak XxapakTepucTHKa B3amMozeucTBus Tei. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl C MOMOIIBIO
JMHAMOMeETpa. SIBJeHUE TATOTEeHUS U cuia TsokecTu. Cuita Tsokecty Ha Apyrux miaHerax (MC). Bec tena. HeBecomocTs.
CroxeHue cui, HaNpaBJIEHHBIX IO OMHOM mnpsiMou. PaBHoxenctByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpeHUE NOKosl. TpeHue B NpUPOIE U TEXHUKE.

(MC).
Hemoncmpauuu
1. HaGmronenne MEXaHUYECKOTO ABMYKEHUS TEA.
2. I3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKCHMUSL.
3. HabmroneHue sBIICHUS HHEPITUH.
4. HabGmroieHre n3MeHEeHHUs! CKOPOCTHU TIPH B3aUMOJICHCTBUU Te.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEJ.
6. CloxeHHe Cul, HAPABJIEHHBIX 110 OAHOW NPSIMOIA.
Jlabopamopnwvie pabomul u onvimol
1. Onpenenenrie CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa
B KMJIKOCTH, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIIS U T. II.).
2. Omnpenenenyie cpeHed CKOPOCTU CKOJIbKEHHUS OpyCcKa M IIapuKa 10 HAKJIOHHOW MIIOCKOCTH.
3. Onpenenenue I0THOCTH TBEPAOTO Tea.
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (IedhopMalin) NPY>KUHBI OT MPUIOKEHHON CHUIIBI.



5. OnbITel, JOEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI JaBJICHHS M Xapakrepa
COIPHUKACAOIIUXCS TOBEPXHOCTEMN.
Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB

JaBnenue. CiocoObl yMEHBIIICHUS U yBEIMUEHUS 1aBiieHus. [{aBnenue raza. 3aBUCUMOCTD JaBJeHHUA raza oT 00béma,
temneparypbl. [lepenaya naBineHus TBEPABIMU TEJIAMM, XUJIKOCTSIMU M razamu. 3akoH Ilackans. [lHeBmartnueckue
MAaIIMHbI. 3aBUCUMOCTb JABJICHHS JKUIKOCTH OT TiyOuHbL. ['mapoctatnueckuid mapanokc. CooOIiarommuecs COCyabl.
['mapaBnr4ecKne MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuynHbI CcyliecTBOBaHUS BO3AYIIHON 000s104ku 3emin. OnbIT
Toppuuennu. M3mepenne atmocepHOro naBieHHs. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJICHHUS OT BBICOTHI HaJ YPOBHEM
Mopst. [Tpubopsl ana uzmepenus atmocdepHoro AaBiaeHus. [[eficTBUE XKUIKOCTH U ra3a Ha MOTrpyXKEHHOE B HUX TEJIO.
Britankusaromas (apxumeiora) cuia. 3akoH Apxumena. [naanue ten. Bo3ayxornnaBanue.

Hemoncmpayuu
1. 3aBHCUMOCTb JaBJICHHUS ra3a OT TEMIIEPaTypPHI.

2. Ilepenaya naBieHUs! KUIKOCTHIO U Ta30M.
3. CooO1aronmecs: CoCy/bl.
4. I'mapaBinyeckuii mpecc.
5. IlposiBineHue necTBUS aTMOCHEPHOTO JABICHUS.
6. 3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00BEMA OTPYKEHHON
YaCTH TeJa U IJIOTHOCTHU KUJIKOCTH.
7. PaBEHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECCHEHHOU KUIKOCTH.
8. YcioBue muiaBaHWs TEN: IUIABAaHWE WIM NOTPYKEHUE TEJI B 3aBUCHMOCTH OT COOTHOULIEHUS IUIOTHOCTEW Tella U
KUJIKOCTH.
Jlabopamopuvie pabomul u onvimul
1. VccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B AKHUAKOCTh YaCTH TeJa.
OrnpenenieHne BhITAIKABAOIIEN CUIIBI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MaCChI Tela.

N



4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI, JCHCTBYIONIEH Ha TEJNO B XKUAKOCTH, OT 00BEMA
MOTPYKEHHOM B KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTH >KUIKOCTH.
5. KoHctpynpoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONpeIeTIeHUE €€ rpy30N0IbEMHOCTH.
Paznen 5. Pabora u MOIIHOCTH. JHEPIHs
Mexanuueckass pabora. MoiHocTh. [IpocThie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuiio
paBHOBecus phruara. [I[puMeHenre npaBuiia paBHOBECHUS phruara K 0JIoKy. «3o0soToe nmpaBmio» Mexanuku. KI1J[ mpocTeix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.
Mexannueckas s>Heprus. Kunernyeckas u noreHuuanbHas sHeprus. lIpeBpallieHue OJHOTO BUIA MEXAHUYECKON
SHEPIruM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.
Jemoncmpayuu
1. IIpumepsI MPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomul u onvimol
1. Onpenenenne paboOThI CHIIBI TPEHUSI P PABHOMEPHOM JIBUKEHUH TeJIa [0 TOPU30HTATBLHOM MOBEPXHOCTH.
2. VccnenoBanue ycioBU paBHOBECHS pbluara.
3. U3mepenne KIIJI HaKIOHHOM MJIOCKOCTH.
4. N3ydyeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUU

8 KUIIACC
Pa3znea 6. TeruioBble sABJICHUS

OCHOBHBIE€ TOJIOKECHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHMS BemlecTBa. Macca M pa3mMepbl aTOMOB H
MoJieKyJ1. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIC MOJIOKEHNUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH.

Mopenu TBEPAOTO, >KHIKOTO U Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammmdeckue u amopdHbie Tena.
OOBbsiCHEeHHE CBOWMCTB Ta30B, KUJIKOCTEH M TBEPJBIX TEJI HA OCHOBE MOJOKECHUM MOJICKYJISPHO-KUHETUYECKONW TEOPUH.
CmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIOBOe paclIupeHue U CKaThe.

Temnepatypa. CBsA3b TEMIIEpATYPHI CO CKOPOCTHIO TEMJIOBOTO JIBUKECHUS YACTHII.

Buaytpennsis sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPruu: TEeIionepeaadya U COBepIleHue padoThl. Bubl
TEIIoNEepEAAYM:



TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3IIyUCHUE.

KonndecTBOo TemoThl. YenabHas TEIIOEMKOCTh BEIIECTBA. 1eMI000OMEH W TEIUIOBOE PABHOBECHE. YpPaBHEHUE
TEIJIOBOTO OajaHca.

[InaBneHue U OTBEpJIEBAHME KPUCTAUIMYECKUX BEIIECTB. YJelbHas TerioTa riaBiieHus. [lapooOpasoBanue u
kougeHcanus. Mcnapenue (MC). Kunenue. Y aenbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS
0T aTMOC(EPHOTO JTaBJICHHUSI.

BrnaxuocTts Bo31yXa.
DHeprus ToIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.
[Tpunnume padotsl TeroBbix apurareneit. KI1/] TermoBoro
nBUrarenis. TerioBble JBUTaTeNy U 3allluTa OKPYKAOUIENH CPEbI
(MC).
3aKOH COXpaHEHUs U MPEBPAICHUS YHEPTUH B TEIJIOBBIX Mpolieccax.
Jemoncmpayuu
. Habmonenne 6poyHOBCKOTO JBHIKCHHS.
. Habmonenue nuddysumn.
. Habmonenue siBieHU CMauyuBaHUS U KalWJUIPHBIX SIBIICHUM.
. Habmonenue TenaoBoro pacumpeHus Ted.
. I3meHeHue naBieHus ra3a npyu u3MeHEHUH 00bEMa U HAarPEBaHUU UJTU OXJIAKICHHUU.
. [IpaBuna u3aMepeHus: TeMIepaTypsl.
. Bunsl Teruionepenayu.
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. OxnaxkieHue npyu COBepIICHUH padOTHhI.

9. HarpeBanue nipu coBepIiieHUU pabOThl BHEITHUMU CHUJTIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmronenre KumneHusl.

12. HabntoieHre mocTOsTHCTBA TEMITEpaTyphl MPH IJIaBJICHUU.
13. Mopaenu TEMJIOBEIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimot



1. OnpITHI MO OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUSI.
2. OnbITHI 1O BBIPAIMBAHUIO KPUCTAIOB TOBAPEHHOM COJM WJIM caxapa.
3. OnbIThI 110 HAOJIIOJIEHUIO TEIIOBOTO PACIIUPEHUS Ia30B, KUIAKOCTEH U TBEPBIX TEII.
4. OnpeneneHue 1aBlIeHUs BO3AyXa B OJJIOHE IITIPUIIA.
5. OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WM OXJIAXKICHUSI.
6. IlpoBepka rumoTe3pl TUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIepaTyphl.
7. HabmoieHue u3sMeHeH!sl BHYTPEHHEN SHEPrUM Tejla B pe3yJsibTaTe TeIonepeaadn U padoThl BHEIIHUX CUJL.
8. MccnenoBanue sBICHUS TEIJIOOOMEHA MTPU CMEUIMBAHUH XOJIOJHOM U ropsiueil BObI.
9. Onpenenenne KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJIOH MPHU TEMIOOOMEHE C HarpeThIM METANINYECKUM [IUITUHAPOM.
10. Onpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nporuecca ucrnapeHus.
12. Onpenenenne OTHOCUTEIBHON BIAJKHOCTH BO31yXa.
13. Onpenenenne yneiabHON TEIUIOTHI TIJIaBJICHUS JIbJA.
Paznen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI
Onekrtpuzanusi Tel. J[Ba poaa »NEKTpUYECKUX 3apsAnoB. BzaummoneicTBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCHUMOCTb CUJIbI B3aUMOJCHCTBUS 3apSYKEHHBIX TEJT OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY T€JIaMU).
OnexTpuueckoe nose. HanpsEHHOCT 3MeKTpruuecKkoro nois. [IpuHumn cynepno3uiuu 3J1eKTpUYecKuX nojieit (Ha
Ka4eCTBEHHOM YPOBHE).
Hocurenu s5ekTpuYecKnX 3apsAoB. DJIEMEHTAPHBIA JJIeKTpudyeckuil 3apsn. Crtpoenume aroma. lIpoBomHuku u
JIVRJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.
DIEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO0 TOKA. VICTOUHMKHM MOCTOSHHOTO TOKa. JleiicTBus
AIIEKTPUYECKOTr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSX U ra3ax.
Onektpudeckass uenb. Cuna Toka. OneKkTpuueckoe HampspkeHue. ConpoTHUBICHUE MPOBOAHUKA. Y AEIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma qma ywactka uenu. llocnemoBaTenbHOE W MapajuieIbHOE COEIUHEHHE
MPOBOJTHUKOB.



PaboTa ¥ MOLIHOCTBH 3JEKTpUYECKOro TOKa. 3akoH Jlkoyns — JleHna. DnexkTpuyeckue Uenu U MOTPEOUTENH
aNIeKTpudeckoi sHepruu B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTosiHHbIE MarHUThL. B3auMoaeiicTBrEe OCTOSTHHBIX MarHuTOB. MaruutHoe noJie. MarHuTHoOe moJie 3eMJIM U €ro
3Ha4YEeHUE U1 KU3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MOJe AIEKTPUYECKOro Toka. [IpumeHenne 3J1eKTpoMarauToB
B TEXHUKE. J[eiICTBHE MAarHUTHOIO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSSTHHOIO TOKa. Mcnoib3oBaHue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SABnenue snexkrpomarHuTHOM uHAYKUMH. [IpaBuno Jlenna. Onekrporeneparop. CrocoObl
MOJIYYEHUS DJIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
. DneKTpu3anus Tell.
. JIBa poa 3JIeKTpUYECKUX 3apsiIOB U B3aUMOACHCTBHE 3aPSKEHHBIX TE.
. YCTPOWCTBO U IEUCTBUE AIEKTPOCKOIIA.
. DIIEKTpOCTaTUUECKAsI HHAYKIHS.
. 3aKOH COXPaHEHUs JIEKTPUUECKUX 3aPSJIOB.
. [IpoBOTHUKY U ANDIICKTPUKH.
. MonenupoBaHue CUIIOBBIX JIMHUU 3JIEKTPUUYECKOTO MOJIS.
. ICTOYHMKYN TOCTOSHHOTO TOKA.
. Jle’cTBUS 3IEKTPUYECKOTO TOKA.
0. DneKTpUYECKU TOK B KUJIKOCTH.
11. T"a30BBIi1 pa3ps.
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12. 3mMepeHne CHITbl TOKA aMIIEPMETPOM.

13. 3MepeHue 3MeKTpUUEeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

14. Peoctar u Mara3uH CONpOTUBIICHUHN.

15. B3aumoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS MTOJOCOB MAarHUTA.
17. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmbIT Opcrena.



19. MarauTHoe€ 1oje Toka. DIeKTPOMArHuUT.
20. JlericTBME MArHUTHOTO MOJISI HA MIPOBOJHUK C TOKOM.
21. DneKkTpoaABUTaTeNb NOCTOSHHOIO TOKA.
22. UccnenoBaHue SIBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.
23. OnbiTel Papajes.
24. 3aBUCUMOCTb HalPABJICHHUS] HHIYKIIHOHHOTO TOKA OT YCJIOBHM
€ro BOBHUKHOBEHHUS.
25. DeKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimul
1. OnpIThI 10 HAOTIOACHUIO SJIEKTPU3ALUU TNl UHAYKIUEH U IPU
CONPUKOCHOBEHHH.
2. UccnenoBanue AEUCTBUSA AIEKTPUYECKOTO TOJISI HA IPOBOIHUKY U JUAJIEKTPUKH.
3. COopka 1 mpoBepKa pabOoThI JEKTPUUECKOM IETH TOCTOSHHOTO
TOKA.
4. I3mepeHue u peryampoBaHNAE CHIIBI TOKA.
5. M3mepenne u peryJnpoBaHue HATPSKECHUS.
6. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA
pe3ucTope.
7. OnbITHL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPHUECKOTO CONPOTHUBIICHHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIN
MONEPEYHOr0 CEYEHUS U MaTepHaa.
8. ITpoBepka npaBuiia CIOKEHUS HAMPSHYKEHUI TTPU MOCIIEA0BATEILHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
9. IIpoBepka npaBuiia Isl CUIBI TOKA MPH MapauIeIbHOM COEIUHEHNUN PE3UCTOPOB.
10. Onpenenenue pabOThI IACKTPUIECKOTO TOKA, UIYIIIETO Yepes3
pe3ucCTop.
11. Onpenenenrie MOITHOCTH JIEKTPUUECKOTO TOKA, BbIICIISIEMON
Ha PE3UCTOpE.
12. VccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JJAMIIOUKY, OT HAPSDKEHHS Ha HEM.



13. Onpenenenune KIIJ[ narpeBarens.

14. UccnenoBanrie MarHuTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. N3yueHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICICHUU.

16. UccnenoBanue NeMCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSL KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHne neiCcTBUS MAarHUTHOTO TIOJISl HA MPOBOIHUK C TOKOM.

19. KoncTpyrpoBaHue U U3y4eHHE padOThI JIEKTPOIBUTATEINS.

20. Usmepenue KII/] anexkTpoaBUraTeaIbHON yCTAaHOBKH.

21.0mbITHl TIO HCCIICIOBAHUIO SBJICHHS DJIEKTPOMArHUTHOW WHIYKIUMU: HWCCIEJAOBAHHE WM3MEHEHUN 3HAYCHUS U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KUIACC
Paznen 8. Mexanuveckue siBJIeHUA

Mexanuueckoe nemxeHue. MarepuanbHasg Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
PaBHoMepHOE mnpsAMonuHENHOE IBWKEHHME. HepaBHOMepHOoe mnpsMonuHenHOoe IBWKeHHE. CpenHsss W MIHOBEHHas
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsSMOJIMHEHHOE IBrmkeHrne. CBoOoiHOe najgenue. OnbIThl [Nanmies.

PaBHOMepHOEe naBMkKeHHE T0 OKpykHocTtu. Ilepmom um yacrora oOpamienus. JluHeiHas W yrjiaoBass CKOPOCTH.
lenTtpocTpemurenbHoe yckopenue. llepBwii 3akoH Hprorona. Brtopount 3akoH Herorona. Tperunn 3akoH HeroToHna.
[TpuHIUII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHHs: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS TTOKOs, JPYTUe BUAbI TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMHUPHOTO TIATOTEHUS. Y CKopeHue cBoOoaHoro najeHus. [[Bmkenue mianet Bokpyr ComHia
(MC). ITepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecre MarepualibHOM TOYKH. AOCOMIOTHO TBEpJOE Teso. PaBHOBecue TBEPAOro Tejla C 3aKPEIUIEHHOW OChIO
BpauieHusa. MomeHt cuinbl. LleHTp TsxecTu.



Nmnynsce Tena. U3menenne ummnyibea. UMimynbe cuiibl. 3aKOH coxpaHeHus uMmitysbca. PeaktuBHoe neuxkenue (MC).
Mexanuueckass pabotra W MOIIHOCTb. PaboTta cHil TsKECTH, YNpyroctd, TpeHus. CBA3b SHEpPruu U padOTHI.
[loTeHuManbHas SHEPTUs
TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHnmanpHas sHEpPrus cCkatod NpyKWHbl. KuHeTHueckas SHeprus.
Teopema 0 KUHETHUECKON SHEPTUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU SHEPTHUU.
Hemoncmpayuu
1. HabnroaeHne MexaHuueCcKoro JBUKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tell OTCUETA.
2. CpaBHEHUE MYTEH U TPACKTOPUM JBUKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTENIBHO PA3HBIX TEJ OTCYETA.
3. 3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBHYKEHUS.
4. VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JIBUYKEHUS.
5. HabnroaeHue ABUKEHUS Tea M0 OKPYKHOCTH.
6. HaOmroneHne MexaHWYECKUX SIBJICHUM, MPOUCXOASIIUX B cHcTeMe orcuéra «Temexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3HUKHU.
7. 3aBUCUMOCTb YCKOPEHHSI T€Ja OT MACChl TeJIa M ACHCTBYIOIIEH HAa HETO CUJIBI.
8. Habmronenue paBeHcTBa CHIT MPU B3aUMOJICUCTBUU TEJL.
9. 3MeHeHue Beca Tesa pyu yCKOPEHHOM JBHKEHUH.
10. IIepemaya uMIryapca py B3anMOJIECUCTBUU TEI.
11. IIpeoGpazoBanus SHEPTUN NIPU B3AaUMOJICHCTBUH TEII.
12. CoxpaHeHue UMIyJibca MPHU HEYNIPYTOM B3aUMOJCHCTBUM.
13. CoxpaHneHue UMITyJibca Mpu a0COIIOTHO YIIPYTOM B3aUMOICHCTBUMU.
14. HaGmroieHre peakTUBHOTO JBUKCHUS.
15. CoxpaneHrne MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
16.CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPH JABIKEHUU Tella O]l AeHCTBUEM MPYKUHBI.
Jlabopamopuwvie pabomul u onvimul
1. KoHcTpynpoBaHue TpakTa AJig pa3roHa v JajbHEHIIero paBHOMEPHOTO JBUKEHUS IIapUKa WA TEJICKKH.
2. Onpenenenyie cpeHeN CKOPOCTU CKOJIbKEHUS! OpyCKa WU IBMXKEHUS IIapUKa 10 HAKJIIOHHOM MIIOCKOCTH.
3. Onpezenenne yCKOpEeHHs Tella IPU paBHOYCKOPEHHOM JIBUJKEHHUH 110 HAKJIOHHOMW MJIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUM 0€3 HayaJIbHOM CKOPOCTH.
5. IlpoBepka rumoTe3bl: €Ciau NpH PaBHOYCKOPEHHOM JABM)KEHUHM 0€3 HadyalbHOM CKOPOCTH IIyTH OTHOCSTCS KakK pPsif
HEUYETHBIX YHUCEJI, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.
6. MccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JIABJICHHUS.
7. Onpeaenenne KodQPuUIueHTa TPEHUS CKOJIbKEHUS.
8. OnpeneneHne KECTKOCTU IPYKUHBI.
9. Onpenenenrie pabOThI CHIIBI TPEHUS PYU PABHOMEPHOM JIBXKEHUU TEJIa IO TOPU3OHTAIBHON MOBEPXHOCTH.
10. Onpenenenue pabOThl CUIIBI YIPYTOCTU TP MOABEME Tpy3a C HCIOJIB30BAHUEM HEMOJBH)KHOTO M TOJBUYKHOTO
OJIOKOB.
11. N3yueHnne 3aKoHa COXpaHEHHUS SJHEPTUH.
Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI
KonebarenbHoe nukeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: MEepUO/], YacTOTa, aMIUIUTyAa. MaTeMaThuieckui
U IPYXKUHHBIN MasTHUKY. [IpeBpalienre sHeprun npu KojaedaTeIbHOM JBUKEHUU.
3aryxatouue koiebanus. BeiHy)aeHHbIe Konebanus. Pezonanc.
Mexannueckre BoiaHbl. CBOMCTBA MEXaHUUECKUX BOJH. [IpoonbHbBIE U TTONIEpEeYHbI€ BOIHBI. J[JTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaneHusi. MexaHnueckue BOJIHBI B TBEPAOM Teie, ceiicmudeckue BoHbl (MC).
3ByK. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. UH(pa3ByK, yapTpa3ByK.
Jlemoncmpayuu
1. HaGnronenue xoneOaHuii TeJ MO ACUCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
3. HabmroeHue BhIHYXICHHBIX KOJICOaHHUM U pe30HaHCA.
4. PacnipocTpaHeHHe MPOAOJIbHBIX U ONEPEUYHBIX BOJIH (HA MOJIEIIN).
5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTUYECKHUI pe30HAHC.
Jlabopamopuvie pabomel u onvimol
1. Onpenenenue 4acTOThl U IEPHOIa KOJIEOAHUI MaTEeMaTHYECKOT0 MasiTHUKA.
2. OmpenesneHne 4aCTOTHI U IEPHUOAa KoJeOaHU MPY>KMHHOTO MasiTHUKA.



3. UccnenoBaHue 3aBUCUMOCTH NEpUOA KOJIEOaHH MOJBEIIEHHOTO K HUTH Ipy3a OT JUIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IIEPUOIA KOJIEOaHUM NPYKUHHOIO MasiTHUKA OT MaccChl rpysa.
5. [IpoBepka HE3aBUCUMOCTH TMEPHOJa KoJieOaHuii Irpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a.
6. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEPUO/IA KOJIEOaHUN MPYKUHHOIO MasiTHUKA OT MAaccChl Irpy3a M KECTKOCTH
IPY>KUHBI.
7. I3MepeHne yCKOpeHusi CBOOOHOTO MaJCHUS.
Paszgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI
ONEKTPOMarHuTHOE  IoJie.  OJEKTPOMAarHuUTHble  BOJIHBI.  CBOMCTBa  AJIEKTPOMArHUTHbIX  BOJH.  Illkama
JIEKTPOMArHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3W.  DJIEKTPOMAarHuTHas IpUpoa
ceera. CKopocTh cBeTa. BONHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMarHUTHBHIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopuwvie pabomul u onvimul
1. U3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO Tene(oHa.
Pasznea 11. CBeroBbIe siBJICHHUS
JlyueBas monens cBera. Mcrounuku ceera. IIpsmonunelniHoe pacnpoctpanenne cBera. 3atmenus Connua u JIyHBL
Otpaxxenue cBeta. [1mockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKoH npenomiieHus cBeta. [loaHOe BHyTpeHHEee OTpakeHue cBeTa. Vcronbp30BaHuE MOJHOIO
BHYTPEHHETO OTPAXEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox nmyuedt B nmH3e. OnTuyeckas cucrema (oroanmapara, Mukpockorna u Teneckona (MC). I'ma3 kak
ONTHYECKAsk CUCTEMA. BIM30PYKOCTh U JaNbHO30PKOCTb.
Pasnosxxenue 6enoro ceera B criekTp. OnbiThl HptoToHA. CriojkeHue CeKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa.
JHemoncmpayuu
1. IIpssmosMHENTHOE pacIpOCTPAHEHUE CBETA.
2. OTpaxxeHHUE CBETA.
3. Ilonyuenue n300paskeHU B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.



4. TlpenomiieHue cBeTA.
5. OnTryeckuii CBETOBOJ.
6. Xox Jrydeld B COOMpAIONIEH JIMH3E.
7. XoJ ay4dei B paccerBaroIIeH JIMH3E.
8. [Tonydyenne n3o0paxxeHu ¢ MOMOIIBIO JUH3.
9. Ilpunnun aeicTBus poToanmnapaTa, MUKPOCKOIIAa U TEIECKOTA.
10. Monens ria3sa.
11. Paznoxxenue 6eoro cBeTa B CIIEKTP.
12. Tlonmydyenue O0enoro cBeTa Mpu CI0KEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopuwvie pabomul u onvimul
1. UccnenoBanue 3aBUCHMOCTH yIJIa OTPAXKEHUs CBETOBOIO JIyda OT yIJIa MMAICHUS.
2. 3yueHune xapakTEepUCTHK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKaJle.
3. UccnenoBanue 3aBUCKMOCTH YTJIA MPEJIOMIIEHUS CBETOBOTO JIy4a OT yria MaJeHHsl Ha TPAHUILIE «BO31yX—CTEKIIO».
4. TlonyueHnue n300paKeHHM € TOMOIIBIO COOUPAIOIIEH JTMH3BI.
5. Onpenenenrie GOKYCHOTO PACCTOSIHUS M ONTUYECKOM CHUJTBI COOUPAIOIIICH JIMH3HI.
6. OnBITHI IO PA3JI0KEHUIO OETIOTO CBETa B CIIEKTP.
7. OnBITHI IO BOCIIPUSATUIO I[BETA MPEAMETOB MIPU UX HAOIIOACHUHU Yepe3 IBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBaHTOBBIE SIBJICHUS
Omnsitel Pezepdopaa u nnanerapras monens atroma. Mozens aroma bopa. Mcmyckanue v moryiomnieHue cBeTa aTOMOM.
KBanThl. JInHEeHyaThie CIEKTPHI.
PanuoaktuBHOCTh. Alnbda-, 6eTa- U ramma-usnydeHus. CTpoeHue atoMHoro siapa. HykioHHass Mojenb aTOMHOTO
anpa. M30Torsl.
PangnoaktuBHbie npeBpaienus. [lepuoa noiyp acnajga aTOMHBIX SIAED.
SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MACCOBOIO YMCEN. DHEPrusl CBSI3M aTOMHBIX sanuep. CBA3b
Macchl ¥ sHepruu. Peakuuu cunresa u aenenus saep. Ucrounnku snepruu Connua u 38€31 (MC).
SAnepHas sHepretuka. J{elicTBUS palnOaKTUBHBIX U3Ty4yeHU Ha xuBble opranu3Mel (MC).
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. CHeKTphl U3IIy4eHUs ¥ TOTJIOIIECHHUS.
. CHexTpsl pa3au4HbIX ra30B.
. Cnextp Boziopoa.
. HaGmronenue TpekoB B kamepe Buiibcona.
. Pabora cuérunka MOHM3UPYIOIMIUX U3ITYyUECHUM.
. Peructpanus nznydeHus NpupoaHbIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopnvie pabomul u onvimol
. HaGnroieHue CIrutoniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.
. UccnenoBanue TpeKoB: U3MEPEHNUE SHEPTHH YACTHIIBI IO TOPMO3HOMY MyTH (110 oTorpadusim).
3. U3mepenune pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001IAKOIMIA MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOMINKA  MOAYJIb MpPEIHA3HAYEH Uil CHCTeMAaTH3alud M 00O0OLIEHUs NPEeIMETHOIO
COJIEpaHUsSl U ONBITA JIEATEIHOCTH, TPUOOPETEHHOTO MPU M3YYEHUU BCETO Kypca (PU3MKH, a TaK¥Ke JUIsl TIOJTOTOBKHU K
OCHOBHOMY TOCYJJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke 1151 00y4darommnXcs, BHIOPABIINUX ITOT yU4eOHBIN IpeIMeT.

[Ipy m3yyeHUM DaHHOTO MOAYJS PEANM3YIOTCS M CUCTEMATHU3UPYIOTCS BHUIbI JEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecreunBaeTcsl TOCTH)KEHHE TMPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToB OOydeHHs, (opMUpyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCJIENOBAHUS SIBICHUN MPUPOJALI U TEXHUKH,
OBJIQJICHUE YMEHUSIMHU OOBSCHATH (DM3UUECKHUE SBJICHHS, IPUMEHSS TOJyUYCHHbIC 3HAHUS, peliaTh 3a7a4yu, B TOM YHUCIE
KAUYE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO NEATETbHOCTHBIA XapaKTep TAHHOTO pa3jiesia peaqu3yeTcs 3a CUET TOr0, YTO yYallluecs BBIMOIHSIOT
3a/1aHusl, B KOTOPBIX UM IpeaJiaraeTcs:
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® Ha OCHOBE MOJIYYCHHBIX 3HAHHWM PACIIO3HABATh U HAYYHO OOBSICHATH (DU3UYECKUE SIBIICHUS B OKPY>KAIOIIECH PUPOJIC
1 TIOBCEJIHEBHOM JKU3HU,

® UCIIOJIb30BaTh HAyYHBIE METOJbI MCCIEAOBAHMS (PU3MUECKHX SBICHUW, B TOM YHCIE ISl TPOBEPKH TUIIOTE3 U
MOJy4YEHUs TEOPETUUYECKUX BBIBOJIOB;



e OOBSCHATHP HAyyHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTIKEHUH COBPEMEHHBIX TEXHOJOTHH, HampuMmep,
PaKTUYECKOTO HUCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMHM Ha OCHOBE 3aKOHA IMPEBPAIICHHS U COXPAHEHUS
BCEX U3BECTHBIX BUJOB SHEPIUU.
Kaxxnas u3 Tem naHHOTO paszjena BKIIOYAeT dKCIEpUMEHTAbHOE HCCleAoBaHue o0oOIaroniero xapakrepa. Pasaen
3aBepLIAEeTCs MPOBEIEHUEM JUArHOCTUYECKON U OLIEHOYHOH pabOThI 32 KypC OCHOBHOM IIIKOJIBI.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA
N3yuyenue yudeOHoro mpeamera «®dusmka» Ha ypoBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs AOHKHO OOECIeYMBAaTh
JOCTUKEHHE  CIEAYIOIIUX  JMYHOCTHBIX, METANpPEAMETHbIX M HIPEIMETHBIX 00pa30oBaTENIbHBIX  PE3yJbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (DU3UUECKON HAYKH;
— IICHHOCTHOE OTHOIICHUE K JOCTIKECHUSIM POCCUUCKUX YU€HBIX-Ppu3ukoB. Iparxcoanckoe u OyxoeHno-
HpaécmeéenHHoe 60CNUmMaHue:
— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 00CYXJIE€HUU OOIIECTBEHHO3HAYMMBIX U 3TUYECKHUX MPOOJIeM, CBI3aHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;
— OCO3HAaHHME BAXKHOCTU MOPAIIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO.
Icmemuueckoe 6ocnumanue:
— BOCHPUATHE 3CTETUUYECKUX KadyecTB (DU3MUECKON HayKu: €€ rapMOHHYHOTO MOCTPOEHUs, CTPOrOCTH, TOUHOCTH,
JAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
— OCO3HaHHWE UEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTa MO3HAaHUSI MHUpPa, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAXKHENIIEN COCTABIIIONIEN KYJIbTYPHI;
— pa3BUTHE HAYYHOU JTI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON e TEIILHOCTH.
Dopmuposanue Kyapmypol 300p06b5 U IMOUUOHAILHOZ0 0J1A20NONYUUA:



— OCO3HAHHWE IEHHOCTH 0€30macHOro 0Opas3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXKHOCTH MPABHII
0e30macHOr0 TMOBEICHUS Ha TPAHCIOPTE, HA JOpOrax, C 3JIEKTPUYECKUM U TEIJIOBBIM OOOPYIOBAaHHWEM B JOMAITHHUX
YCIIOBUSIX;

— c(opMupoBaHHOCTh HaBblKa pedeKcuH, MPU3HAHKWE CBOETrO MpaBa HAa OMIMOKY M TaKOTO K€ IMpaBa y JAPYroro
YEJI0BEKA.

Tpyoosoe éocnumanue:

— aKTUBHOE Y4acCTHE B PEIICHUU MPAKTUYECKUX 3aJ1ay (B paMKax CeMbH, IITIKOJIbI, TOPOJIa, Kpasi) TEXHOJIOTUYECKOU U
COIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIIKUX B TOM UKCIE U PU3NUECKUX 3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3YUYEHHIO Tpodeccuil, CBI3aHHBIX C (PU3UKOM.

IKonozuueckoe gocnumanue:

— OpHEHTalMsg Ha TMpPUMEHEHHE (U3NYECKUX 3HAHUU JUIsS pelieHus 3ajad B 00JacTH OKPYXaIoIIew cpenbl,
MJIAHUPOBAHUSI TIOCTYIIKOB U OI[EHKH MX BO3MOXHBIX MOCIEICTBUI I OKPYXKAIOIICH Cpeibl;

— OCO3HAaHME II100aTBHOTO XapaKTepa KOJIOTHUYEeCKUX MPoOIeM U MyTe X pPelieHHUs.

Aoanmayus o0yuaroue2oca K UsMEHAIOUWUMCA YCA0BUAM COUUANbHOU U NPUPOOHOIL CPedbl:

— MOTPEeOHOCTh BO B3aUMOJICUCTBUU TPHU BBHITIOJTHEHUU HCCIEIOBAHUM M MPOEKTOB (PM3UYECKOW HAIMPaBJICHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

— TOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO IS TEIbHOCTB;

— TOTpeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHWUW, B TOM uucie (HOpMyIUpoBaTh HUICH, TOHSITHS, THIIOTE3bI O
bu3UecKuX 00BEKTaX U SIBJICHUSIX;

— OCO3HaHUe e(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTU (PUBUKY;

— TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3UUYECKUX 3HAHUI;

— CTpPEMJICHHE aHAJM3UPOBATh WM BBISBISATH B3aMMOCBS3M TPHUPOABI, OOIIECTBA U IKOHOMHKH, B TOM YHCIE C
UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OIICHKA CBOMX JICHCTBUI C yUETOM BIUSHUSA HA OKPYKAIOIIYIO CPEY, BOBMOXHBIX TJI00QTBHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATDBI

Yuusepcanvnvie nosnasamenvnvie oelicmeus

bazoevie nozuueckue oeiicmeus:



— BBISIBJISITH M XapaKTepU30BaTh CYIECTBCHHBIC TPU3HAKN 0O0BEKTOB (SIBJICHHM );
— YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIINN, OCHOBAHHMS 711 000OIICHHS U CPAaBHECHUSI,;
— BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTPUBAEMbIX (pakTax, MaHHBIX U HAOIIOJACHUSIX, OTHOCSIINXCS K
(bU3NYECKUM SIBIICHUSIM;
— BBIABJISITh NPUYUHHO-CIEACTBEHHBIE CBSI3U NPHU HU3YyYEHUU (U3UYECKUX SIBICHHM U TPOLIECCOB; JENaTh BBIBOJBI C
WCIIOJIb30BAaHUEM JEAYKTHUBHBIX M WHIYKTHBHBIX YMO3aKJIIOUCHUN, BBIJBUTATh THIOTE3BI O B3aUMOCBS3SIX (PU3HUECKHX
BCITNYMH;
— CaMOCTOSITEJIbHO BBIOMpaTh CrMoco0 pelmieHus ydeOHoM (u3nyeckol 3amaud (CpaBHEHHE HECKOJbKMX BapHAHTOB
pernieHusi, BLIOOp HanboJiee MOAXOISIIETO C YYETOM CAaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPUER).

baszoevie uccnedosamenvckue oeiicmeus:
— HCTIOB30BaTh BOMPOCH KaK UCCIIEIOBATECILCKII HHCTPYMEHT TIO3HAHUS;
— TMPOBOAUTH TIO0 CAMOCTOSITEIPHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIM (PU3MUECKHN DKCIEPUMEHT, HEOOIBIIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,
— OIIEHMBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh HH(POPMAIIHIO, TTOTYUECHHYIO B XO/I€ UCCIICIOBAHUS WU IKCIIEPUMEHTA,;
— caMoCTOsITebHO (opMynHpoBaTh OOOOIIEHHS W BBIBOJABI IO pPeE3yjibTaTaM MPOBEAEHHOTO HAOJIOICHUS, OIbBITA,
UCCIIEIOBAHUS;
— MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE GU3MUECKUX MPOIIECCOB, a TAK)KE BBIABUTATH MPEATIONOKEHHS 00
WX PA3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c ungpopmanuei:
— TPUMEHSATH Pa3InIHbIC METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI NP IMOUCKE U 0TOOpE MH(MOPMAITUU WU JTAHHBIX C yIETOM
NpeIOKEHHON yueOHOM hu3ndecKo 3a1auu;
— aHAJIM3UPOBATH, CUCTEMATU3UPOBATHh U MHTEPIPETUPOBATH HHMOPMAITUIO PA3TUIHBIX BUIOB B (OPM MIPEICTABICHNUS,
— CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBbHYIO (GOpPMY TpeAcTaBiIeHHs HWHPOpPMAIMM M WIUTFOCTPUPOBATH pEIlIaeMble
3a/1auv HECJIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIASIMH.
Yuusepcanvhvie KomMmyHuKamueHvle Oeticmeausl

Obwenue:



— B XOJie OOCYXXJIeHHUS y4yeOHOro marepuana, pe3yJbTaToB JIaDOpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO
CyLIECTBY OOCYyXJaeMOl TeMbl M BBICKa3blBATh HWJIEW, HAIEJICHHbIE HA pEIICHUWE 3aJayd M MOoJJepKaHue
OaroxenaTeIbHOCTH OOIICHUS;
— COINOCTABJIATh CBOM CYXICHHUS C CYXICHUSMU JPYrMX YYaCTHUKOB JHAIIOTa, OOHAPYKUBATh PA3IMUYUE U CXOJCTBO
MMO3UIIMH;
— BBIpaXXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
— MyOJIMYHO NPEJICTABISATh PE3YJIbTATHI BHIIIOJHEHHOTO (PU3UUECKOTO OMbITA (3KCIEPUMEHTA, UCCIEAOBAHUS, IIPOEKTA).
Coemecmnasn deamenbHocmsy (COMPYOHUUECMEO):
— TMOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIUBHUAYyaTbHOM pPabOThI MPHU PEIICHHH KOHKPETHOMN
¢duznyeckoil npoOIeMsbl;
— MPUHUMATH LIEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BBIBATh JACUCTBUS MO €€ MOCTHXKEHHIO: PacHpelessaTh PO,
00CyX/1aTh MPOLECCHI U PEYIIBTATHI COBMECTHOM pabOThl; 0000I11aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
— BBINIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsI KAUECTBEHHOT'O Pe3yJibTaTa M0 CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOU
JNEUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;
— OLICHUBaTh KayeCTBO CBOETr0 BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSM, CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.
Yuueepcanvnvie pecynamusenvie oelicmeus
Camoopzanuzayua:
— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOMINX JJIs peiieHns (PU3NIeCKUX 3HaHUK;
— OPHUEHTUPOBATHCS B PA3IMUHBIX TMOJXOJaX MPUHATUS PEIICHUN (MHIUBUAYaJIbHOE, MPUHSITHE PEUISHUs] B TPYIIIE,
NPUHATHE PELICHUN TPYNION); — CaMOCTOATENbHO COCTaBISATH AJITOPUTM pelieHus (PU3NYECKOM 3a7aud WM TUIaHa
UCCIIEIOBaHMUSI C Y4YETOM HMEIOUIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpeajiaraeMble
BAPUAHTHI PELICHU;
— Jie7aTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.
CamMokoHTpOJIb (peduiexcus):
— JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MIpeaJiaraTh MiaH €€ U3BMEHEeHUS;



— OOBSCHATh MPUYMHBI JOCTIKEHUS (HEJOCTHIKEHUS) Pe3yJbTaTOB JAESITENBbHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;
— BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BBHIMOTHEHUS (PU3UYECKOTO MCCIECIOBAHUS WM MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIBCTB, M3MEHUBILUXCS CUTYallMi, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIINX TPYIHOCTEH;
— OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM.

Imoyuonanvnvlii uHmMeENIEKM:
— CTaBHUTH ce0s HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WIM JUCKYCCHH Ha HAYYHYIO T€MY, TOHHMAaTh MOTHBBHI,
HaMEpPEHUs U JIOTUKY APYToro.

Ipunamue ceds u opyzux:
— MPU3HABATh CBOE MPAaBO Ha OMIMOKY IpU pElICHUH (PU3MUECKHX 3a]1ay WM B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TaKOE
e MPaBo JIPYroro.
NPEJIMETHBIE PE3YJIBTATbBI
7 Kkiace

[IpenmMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXXaTh CHOPMHUPOBAHHOCTD Y O0YUaIOIIUXCSl YMEHUM:
— HWCIONB30BaTh MOHATHSA: (PU3MUECKHEe W XUMHUYECKHE SBJICHUS, HAOIIOACHHWE, JKCIIEPUMEHT, MOJENb, TUIIOTE3a;
eAMHMIIBI (PU3UYECKUX BEJIMYMH; aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3Hoe);
MEXaHUYECKOE BIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MpPSIMOJIMHEHHOE), TPaeKTOpHs, PaBHOACWUCTBYIOIIAS CHIL,
nedopmanus (ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
— pasnuuath sBieHUS (Iuddy3us; TErIoBOe ABMKEHHUE YacTUIl BELIECTBA; PABHOMEPHOE JIBH)KEHUE; HEPABHOMEPHOE
JIBWKCHHUE, WHEPIUS; B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPIABIX TEN C 3aKPEIIEHHOW OCBIO BpAICHUS; Iepenadya
JaBICHUS TBEPABIMUA TeEJaMH, JKUIKOCTSIMH U Ta3aMH; aTMocepHOe [aBlieHHE; IUTaBaHWE TeJ; MPEeBpPALICHHUS
MEXaHUYECKOM SHEpruu) MO OMUCAHHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
bu3nYecKoe SBICHHCE,
— pacrno3HaBaTh MPOSIBICHNUE U3YUYECHHBIX (PU3NUECKUX SBJICHHUM B OKPYKAIOIIEM MUPE, B TOM Uncie PU3NUECKUE SBICHUS
B MPUPOJE: MPUMEPHI ABIKECHUS C PA3NUYHBIMUA CKOPOCTSIMH B JKMBOW W HEXUBOW TPUPOJIE; NEHCTBUE CHIIBI TPEHHS B
NIPUPOJIC U TEXHUKE; BIMSHHE aTMOC(HEPHOTO JAaBJICHUS Ha XKUBOW OpPraHW3M; IUIaBaHUE PHIO; phlUuard B Telle YEeIOBEKa;



IpU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3aJady B yueOHYIO, BBLICIATH CYIIECTBEHHBbIE CBOMCTBA/MPU3HAKU (PU3UUECKUX
SIBIICHUI;

— OIKCHIBaTh M3YYEHHBIE CBOMCTBA Tell U (PU3WUYECKUE SIBIICHUS, UCIIONB3Yys (PU3NYECKUE BEITUYMHBI (Macca, 00bEM,
IJIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC TENA, CUJla TPEHUS,
naBieHue (TBEPAOro Tena, KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CUJIa, MEXaHWYecKash paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT MOJIE3HOTO NEHCTBUS MEXAaHHW3MOB, KHHETHUYECKas W TMOTEHIMAlIbHAs SHEPTus); MpH
ONMCAHUM NPABUIHHO TPAKTOBATH (PU3NYECKUI CMBICIT UCIIOJIb3YEMBIX BEIMUMH, UX 0003HAYEHUS U €UHULBI (PU3HUECKUX
BEJIUYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIONIUE JAHHYIO (PM3UUECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAMHU, CTPOUTH TpaduKu
U3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, PU3UUYECKUE SBJICHUS U MPOIECCHI, UCIOIb3Ysl MPABUJIA CIIOKEHUS CUJI (BJOJIb OJTHOM
npsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesna, NMpaBWJIO paBHOBECUs phiuara (0JI0Ka), «30JI0TOE IMPABHIION
MEXaHUKH, 3aKOH COXPAaHEHHUsS MEXaHWYECKOM OHHEpruu; NpU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

— OOBSICHATh (PU3MUECKHUE SIBJICHMSI, MPOLIECCHl M CBOWCTBA TN, B TOM YHCJIE M B KOHTEKCTE CUTyallUd HPaKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTEepa: BBISBIATH NMPUUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 |—2 JOTMYecKux
11aroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (M3HUECKUX SABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemaTh pacy€THbIE 3aJ]a4l B 1—2 NEWCTBUS, UCTIONb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAOIINE (PU3UUECKUE BEIUYUHBI:
Ha OCHOBE aHaju3a YCJOBHS 3a/1aud 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3UUYECKUE BEIMYUHBI B (POPMYIIBI U
MPOBOJIUTH PAcU€Thl, HAXOAUTH CIPABOYHBIC JTAHHBIE, HEOOXOIUMBIE JJIs PEIICHHs 3a/iay, OLICHUBATh PEATTMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKO BETUYNHBI;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTH MPHU MOMOIIU (PU3MYECKUX METOJOB; B OMHCAHUM HCCIEI0BAHUS
BBIJICIISITh IPOBEPSIEMOE MPEIOI0KEHUE (TUIIOTE3Y), PA3IMYATh U UHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTaT, HAXOAUTh
OIMOKH B XOJ€ OIBITA, JIeJaTh BRIBOJIBI TI0 €r0 Pe3yibTaTaMm;

— TPOBOJUTH OMBITHI TO HAOMIONECHUIO (U3UYECKUX SBICHUN WM (U3MYECKUX CBOMCTB Tel: (OPMYIUPOBATH
IpOBEpSAEMbIEC MPEIINONIOKEHUSA, COOUPaTh YCTAHOBKY W3 MPEMAJIOKEHHOTO OOOPY/IOBAaHHUS, 3aMMCHIBATH XOJ OMNbITA U
bopMyIUpPOBATH BHIBOJIBI,



— BBINOJIHATH NPAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tela, 00bEMA, CUIIBI U TEMIIEPATYPHI C UCIIOIb30BAHUEM
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB; 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM 3aJaHHONW aOCOIIOTHOM MOTPEITHOCTH
U3MEPEHUN;

— TPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEJIMYUHBI OT APYrol C HCIOJB30BAHUEM MPSIMbBIX
U3MEpPEHU (3aBUCUMOCTHU IMMYTH PAaBHOMEPHO JBUXKYILETOCS TeJa OT BPEMEHU JABUKEHUS TeJa; CUIIbI TPEHUSI CKOJIbKEHUS
OT CWJIbl JaBJEHHUS, KadyecTBa OOpaOOTKM MOBEPXHOCTEHM TEd M HE3aBUCHUMOCTHM CHJIBI TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHHMS TE€JN; CHUJIBI YNPYTOCTU OT YIUIMHEHHS MPYKUHBI; BBITAIIKMBAIOLIEH CHJIBI OT 00bEMa MOTpy:KEHHOU
YacTU TeJla U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Te€la, OT IIyOHHBI, HA KOTOPYIO IOTIPYKEHO
TEJO; YCJIOBHM IJIaBaHUS TeJ, YCJIOBUM paBHOBECHs pblyara M OJOKOB); y4yaCTBOBaTh B IUIAHMPOBAHUM Y4e€OHOTO
UCCJIEJOBaHMsI, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, ClIeys NMPEAJIOKEHHOMY IUIaHy, GUKCUPOBATh PE3yJIbTaTh
NOJIYYEHHOW 3aBHCHUMOCTH (PU3MYECKUX BEIMYHMH B BHUJAE NPEMJIOKEHHBIX TAaOMUI] W rpaduKOB, JAENaTh BBIBOJBI IO
pe3ynbTaTam UCCIEI0BaHUs; —IIPOBOJUTh KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEJIIMYUH (TUIOTHOCTh BEUIECTBA HKUIAKOCTH
Y TBEPAOTO TEJIA; CUJIA TPEHUS CKOJIBKEHUS; JAaBJICHUE BO3/1yXa; BBITAJIIKMBAIOIIAS CHJIA, ICHCTBYIOIIAs HA OTPYKEHHOE B
KHUAKOCTh TeN0; KO3 ULKEHT TMOJIE3HOro ACUCTBUS MPOCTHIX MEXaHU3MOB), CIEAys NPEIIOKEHHON HHCTPYKIUH: MPU
BBINIOJIHEHUH U3MEPEHHI COOMPATH SKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUMCIISATH 3HAYEHUE NCKOMOM BETTUYHMHBIL;

— co0nroAaTh MpaBuiia TEXHUKK 0€30MacHOCTU NP paboTe ¢ 1abopaTOpHbIM 000pYAOBAHUEM; —YKa3bIBaTh MPUHLIUIIBI
NEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAOIIMECS COCYAbl, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

— XapaKTepHu30BaTh MPUHIUIIBI IEHCTBUS NU3YUEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOIl HA UX ONucaHus (B
TOM YHCJIE: TOJIIUITHUKH, YCTPOMCTBO BOJIOMPOBO/IA, THAPABINYECKUN MPECC, MAHOMETP, BEICOTOMED, TOPUIHEBOM HACOC,
apeoMeTp), HCHOJIb3ysl 3HAHUA O CBOMCTBAX (PU3MUECKUX SBJICHUH W HEOOXoAWMble (U3UYECKHE  3aKOHBI H
3aKOHOMEPHOCTH;

— TPUBOAUTH NPUMEPHI / HAXOAUTh MHPOPMAIUIO O MPUMEPAX MPAKTUUECKOTO MCIOIb30BaHUs (PU3UUYECKUX 3HAHUU B
MOBCEHEBHOM KU3HU NJIsi 0OecTieueHnsi 0€30MacHOCTH MPU OOpAIeHUH ¢ MPUOOpaMH M TEXHHUUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHUs 3/I0POBbs U COOIOACHHUSI HOPM HKOJIOTUYECKOTO TOBEACHUS B OKPY KAIOILIEH CpeIe;



— OCYUIECTBJIATH OTOOP MCTOYHUKOB MH(pOpMaIu B ceTd VIHTEpHET B COOTBETCTBUU C 33JaHHBIM TTOUCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CPaBHEHUSI PA3IMYHBIX UCTOUYHUKOB BBIACIATh HHPOPMAIUIO, KOTOpPask SIBISETCS
IPOTUBOPEUYMBON HIIM MOXKET OBITh HETOCTOBEPHOM;

— HCIIOJIb30BAaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHM HAy4YHO-TIOMYJSPHYIO JHUTEpPaTypy (PU3HMUECKOro COJEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypchl cetu HTepHeT; BianeTs npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MPEoOpa3oBaHMs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— c0371aBaTb COOCTBEHHbIE KpPAaTKWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMAIUn
(U3UYECKOTO COAEpKaHUs, B TOM UYHUCIE MyOJUYHO JeNaTh KpaTKUE COOOIIEHUs O pe3yJbTaTaxX MPOEKTOB UM YYEOHBIX
UCCIIEJOBaHM; MPU ATOM TPAMOTHO HCIIOJIb30BATh W3YUEHHBIM MOHATHMHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATb
BBICTYIUICHUE IIPE3CHTALIUEH;

— MpU BBINOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIEAOBAaHUMN paclpeiessTh OOS3aHHOCTA B TpylIie B COOTBETCTBUHU C
MOCTABJICHHBIMU 33Ja4aMHM, CJIECIUThH 3a BBINOJIHEHUEM IIJIaHa JCWCTBUM, aJ€KBATHO OIIEHUMBATh COOCTBEHHBIN BKJIAJ B
NEATEIIBHOCTD IPYIIIBI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

8 kirace

[TpenmeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMHUPOBAHHOCTH Y O0YUAIOIINXCSl YMEHUI:

— WCMOJIb30BaTh TOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKCHHE aTOMOB M MOJEKYJ, arperaTHbIe
COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKHUE U aMOP(HBIC Tela, HACHIIICHHbIN 1 HEHACBIIICHHBIN Map, BIaXXHOCTb BO3/1yXa;
TEeMIEepaTypa, BHYTPEHHSISI SHEPTUsi, TEIJIOBOM JIBUraTellb; 3JIEMEHTAPHBIM AJIEKTPUUYECKUI 3apsl, IEKTPUUYECKOe MOoJIE,
MIPOBOJIHUKH M JUDJICKTPUKHU, TIOCTOSTHHBIN SJIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;

— pa3nmuyath SBJICHHS (TEIJIOBOE pacCIIMpEeHHE/CKaThe, Terulonepeaada, TEIUIOBOe paBHOBECHE, CMadyWBaHUE,
KalWUIApHbIE  SIBJICHUS, HWCHApeHHe, KOHJEHCAIUs, IUIaBI€HHe, KpHUCTauM3alus (OTBEpAeBaHUE), KHUIICHUE,
Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKIUS, U3IYUCHHE); AJIEKTpU3alUs TeJ, B3aUMOJEHCTBUE 3apsaoB, ACHCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE MAarHUTOB, ACMCTBHE MAarHUTHOIO IOJIA Ha TMPOBOJHHUK C
TOKOM, 3JICKTPOMArHUTHAsE MHIYKIUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
JAHHOE (PU3UYECKOE SIBJICHUE;



— Ppacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3NYECKUX SIBJICHHUI B OKPYXKAIOUIEM MUpPE, B TOM uucie (u3nuecKue
SIBJICHUS B IIPUPOJIE: MIOBEPXHOCTHOE HATSHKCHUE U KANIMIUIAPHBIE SABJICHUS B IIPUPOAE, KPUCTAUIBI B IPUPOAEC, U3TyUYCHUE
ConHila, 3amMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0Opa30oBaHUE POCHI, TyMaHa, UHEs, CHETa; AJIEKTPUUYECKUE SIBJICHUS B
aTMoc(epe, IEKTPUUECTBO KUBBIX OPraHU3MOB; MarHUTHOE I0JIe 3eMJIH, Apei( MOJIOCOB, POJIb MArHUTHOTO MOJIS JJIs
KU3HU Ha 3eMJie, OJISPHOE CUSHUE; IPU 3TOM IEPEBOAUTH IMPAKTHUUECKYIO 33/1a4y B Y4€OHYI0, BBIIEIATh CYIIECTBEHHBIE
CBOICTBa/MpU3HAKN (PU3NIECKUX SBIICHUM;

— ONUCHIBaTh U3YUYECHHbIE CBOICTBA TeJl U (PU3NYECKHE SBJICHUS, UCIONb3Ys (PU3NUYECKHE BEIMUYUHBI (TeMIeparypa,
BHYTPEHHSS DHEPIHUsl, KOJIMYECTBO TEIIOTHI, YAEIbHAs TEINIOEMKOCTD BEIIECTBA, YAEIbHAsA TEIJIOTa IUIABICHUS, YACIbHAS
TEIUIOTa MapooOpa3oBaHus, YyAEJbHAs TEIUIOTa CrOpPaHUsS TOIUIMBA, KO3(PPHUIMEHT NOJE3HOTO JEHCTBUS TEIJIOBOM
MAlllMHbI, OTHOCHUTEJIbHAS BIAXHOCTH BO3/1yXa, JJICKTPUYECKUM 3apsl, Cuila TOKa, DJIEKTPUYECKOE HAaIpsHKECHHUE,
COINPOTHUBIICHUE IPOBOJHUKA, YACIBHOE CONPOTHBIICHHWE BEIIECTBA, padOTa M MOILMHOCTb JJIEKTPUYECKOTO TOKA); NPH
ONMCAHUM MPABUIBHO TPAKTOBAaTh (PM3MUECKHUI CMBICH MCIHOJIb3YEMbIX BEJIWYWH, 0003HAUYECHHS U €IMHHIBI (PU3HYECKHUX
BEJIMYMH, HAXOJUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIMUMHAMU, CTPOUTDH IpadUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUUH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBJICHUS M TMPOILECChl, HCHOJIb3YsS OCHOBHBIE TMOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULINU TOJIeH (Ha KaYeCTBEHHOM YPOBHE),
3aKOH COXPaHEHMA 3apAna, 3aKkoH OMa JuIs ydacTka 1enu, 3akoH Jxoyns—IJIeHna, 3aK0H COXpaHEeHHs SJHEPTUH; IIPU HTOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— OOBACHATH (PU3MYECKHE MpOLEcChl M CBOWCTBA TeJ, B TOM YMCIE WU B KOHTEKCTE CHUTyallMil HpPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTEpa: BBISBISATH NMPUUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JOTrMYecKux
11aroB ¢ onopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pemath pacu€THble 3a7ayd B 2—3 JEHCTBUS, UCHOJb3ys 3aKOHBI M (POPMYJIbI, CBA3BIBaIOIIKE (DHU3HUECKHE
BEJIMYMHBI. HAa OCHOBE aHaJIM3a YCJIOBUA 3aJaud 3alUChIBATh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK IAHHBIX IS
peleHusl 3aauu, BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJis €€ pelIeHUs, MPOBOIUTh Pacdy€Thl U CPaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMU;



— pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPH MOMOIIH (HU3UIECKUX METOIOB; HCIIOIB3Ys ONMUCAHUE
WCCJICIOBAHMUSI, BBIICIATH IPOBEPSEMOE MPEIOIOKEHUE, OIICHUBATH MPABIIIBHOCTD MOPSIKA TPOBEICHUS UCCIICIOBAHUS,
JIeaTh BBIBO/IBI,

— MPOBOAUTH OIBITHI 110 HAOIIOACHHUIO (PU3UYECKUX SIBJICHUHN WM (PU3NYECKUX CBOMCTB TN (KaUJUIAPHBIC SIBJICHUS,
3aBUCUMOCTh JIaBJICHHUS BO3JlyXa OT €ro oO0BbEMa, TEeMIepaTypbl; CKOPOCTH MpOIEccCa OCThIBAaHUS/HArpeBaHUs NpU
U3ITyYCHUH OT IBETA M3IIyYArOIICH/TOTIOMA0NICH TOBEPXHOCTH; CKOPOCTh UCTIAPEHUSI BOJBI OT TEMITEPATyphl KU AKOCTH
U IUIomangd €€ TOBEPXHOCTH; DJJICKTpU3AIUs TEJl W B3aUMOJCUCTBHE JJICKTPUYCCKUX 3apsIOB; B3aMMOJICHCTBHC
MOCTOSIHHBIX MAarHWTOB, BU3YyajW3allMsl MAarHUTHBIX IIOJIEM MOCTOSHHBIX MArHUTOB; JIEWCTBHS MAarHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBHUTATENsl MOCTOSIHHOTO TOKa): (OpMYIMPOBATH
IPOBEpPSEMbIC TPEIONIOKEHUSA, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO OOOpYIOBaHUS; ONMCHIBATH XOJI OIbITA U
bopMyIUpOBaThH BHIBOBI,

— BBITIOJHATH MIPSAMBIC H3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIILHON BIQXHOCTH BO3/yXa, CHIIBI TOKA, HANIPSHKCHUS C
UCIIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMH; CPABHUBATh PE3YJIbTaThl HU3MEPEHUN C
y4€TOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;

— TIPOBOJUTH MCCJCAOBAHUE 3aBHCHUMOCTH OJHOW (PM3MUECKOW BEIIMUMHBI OT JPYTrOH C HCIOIH30BAHUEM TPSIMBIX
W3MEpPCHUI (3aBUCHMOCTH COINPOTHUBIICHUS TPOBOJAHUKA OT €r0 JUIMHBI, TUIOMIAJW TOMEPEYHOTO0 CEYCHHUS W YACIBHOTO
COTIPOTUBJICHUSI BEIIECTBA MPOBOJAHHMKA; CHJIBI TOKa, WAYIIETO dYepe3 MPOBOJHHUK, OT HAMPSHKEHUS Ha TMPOBOJIHHKE;
MCCJIEIOBAHUE TIOCIIE0BATEIBHOTO M TAPAJIICIIBHOTO COSTMHEHUI MPOBOJHUKOB): IJIAHUPOBATH UCCIIEIOBAHNUE, COOUPATH
YCTAaHOBKY U BBIMOJHATh HM3MEPEHUs, CIeAyd NPEAO)KCHHOMY IIIaHy, (UKCHUPOBATh pPE3yJbTaThl MMOTYYECHHOU
3aBUCUMOCTH B BUJIE TaOJIUIT U TpadUKOB, JIeJaTh BEIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHNS;

— TMPOBOJNUTH KOCBCHHBIC M3MEPCHUS (DU3UYCCKUX BENMUMH (YIENbHAS TETUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHEC
MPOBOJIHUKA, pabOTa W MOIIHOCThH AJIEKTPUUYECKOTO TOKA): TUIAHHUPOBATH HM3MEPEHHS, COOUpaATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEysl MPEJI0KEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BETMYUHBI;

— co0roaTh MpaBwiia TEXHUKUA 0€30MacCHOCTH MPpHU paboTe ¢ J1abopaTOpHBIM 000PYTI0BAHNEM;

— XapaKTepH30BaTh NPHUHIIMIBI JACHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHHMUYECKUX YCTPOHCTB C OIMOPOH Ha WX
onucaHus (B TOM YHCJE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOHWHA, aMIIepMETp, BOJBTMETP, CUETUHUK
IEKTPUYECKOM  SHEPTHH, DJIEKTPOOCBETUTENBHBIE TMPHUOOpPHI, HArpeBaTelbHBIE  DIEKTPONPHOOPHl  (TIPUMEPHI),



ANEKTPUUYECKUE TMPEIOXPAHUTENN; AICKTPOMATHUT, SJIEKTPOJBUTATENIb MOCTOSIHHOTO TOKa), HCHOJIb3Yysl 3HAHUA O
CBOICTBaxX (PM3NUYECKUX SIBJICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIBHBIC TPHUOOPHI IO CXEMaM M CXEMATHYHBIM
PUCYHKaM (3KUJKOCTHBIN TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpPaHUs, SJIEKTPOCKOTI,
peocTar); COCTaBJIATh CXEMbl AJIEKTPUUECKHUX LEMel ¢ MOCIeoBaTeIbHBIM U MapajlIeIbHbIM COCIMHEHHEM 3JIEMEHTOB,
pasiinyas ycJIoBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUECKUX 1IETICH;

— TPUBOAUTH MIPUMEPHI/HAXOAUTH HHPOPMALINIO O TPUMEpax MPAKTUUECKOTO UCTIOIB30BaHUs (PU3UUYECKUX 3HAHUH B
MOBCEHEBHOM KU3HU NI 0OecrieueHus] 0€30MacCHOCTH MpU O0palieHn ¢ IprudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbs U COOITIOCHUSI HOPM IKOJIOTUYECKOTO TTOBEACHUS B OKPYIXKAIOIIEH CpeJIe;

— OCYIIECTBIISATh MOUCK MH(POpMAIUU PU3NYECKOTO CoJiep KaHusl B ceTh VIHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHUHN
U MyTEM CpPABHEHMUSI JOMOJHUTEIbHBIX MCTOYHUKOB BBIJCHATH MHGOPMAIUIO, KOTOpPAs SBJISIETCS MPOTUBOPECUYMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;

— UCIOJIb30BaTh MPH BHITIOJIHEHUN YYEOHBIX 33JlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy HU3UUECKOTO CONEepKAHUS,
CIIpaBOYHBIE MaTepHalibl, pecypchbl ceTu MHTepHeT; BiajeTh NMpuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

— cO3/71aBaTh COOCTBEHHBIC MUCHMEHHBIC W KpaTKUE YCTHBIE COOOIIEHUs, 00001as nHOOPMALMIO U3 HECKOIbKHUX
UCTOYHUKOB (DU3UYECKOrO0 COJICpXKAaHMUsS, B TOM 4YHCJIE NyOJUYHO TPEACTABIATh PE3yJbTaThl TMPOEKTHOW WM
MCCJIEIOBATENLCKON JACSITENIBHOCTH; TPU ATOM T'PaMOTHO MCIIOJIb30BaTh U3YUYCHHBIN MOHATUMHBINA anmapar Kypca (GU3uku,
COIIPOBOK/IaTh BBICTYIICHUE MPE3CHTALINEH;

— TIPY BBIMIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIACAOBAHUM (PU3MUECKUX MPOILIECCOB PACHPENENiaTh O00SI3aHHOCTH B
IPYIINEe B COOTBETCTBUM C MOCTABJICHHBIMU 3aJla4aMU, CJICAUTH 3a BBIMOJHEHUEM IIJIaHA JCHCTBUM U KOPPEKTUPOBATH €T0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI; BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

9 kiacce
[IpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaKaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIMIMUXCSI YMEHUM:



— HCIOJIB30BATh MOHATHUA: CUCTEMA OTCUETA, MATEPUANIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nBuKeHUs, naedopmanms (ympyras, IUIacTHYecKas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb H
Neperpy3ku; LEHTP TAKECTHU; aOCOJMIOTHO TBEPIOE TENO, LUEHTP TSHKECTU TBEPIOrO Tejld, PABHOBECHE, MEXAaHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK; SJIEKTPOMArHUTHBIC BOJHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATBHO30PKOCTh, CHEKTPHI MCITYCKAHHS W TOTJIONICHUS; anb(a-, OeTa- U raMMa-u3JIy4eHus, U30TOIIbI,
SIIEpHAs DHEPTETHKA;

— pa3nuyarth SBJIEHUA (PaBHOMEpPHOE UM HEPAaBHOMEPHOE NPSIMOJIIMHEMHOE JBW)XEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JIBUKEHUE, CBOOOJHOE MAaJICHUE TEJ, PAaBHOMEPHOE JIBMKEHHME IO OKPYKHOCTH, B3aHUMOJEHCTBHE TeN,
pEaKTUBHOE JIBUYKEHHE, KOoJeOaTeabHOE ABMKEHME (3aTyXalollUe M BBIHYKIEHHbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE
IBWKECHHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAXKEHUE U IIPEIIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE
OTpa)XKEHUE CBETa, pa3JIOKEHHE OEeJIoro CBeTa B CIEKTP W CIOXEHUE CIEKTPAJIbHBIX IIBETOB, IUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3ZHUKHOBEHHUE JIMHEMYATOrO CIEKTpa M3IY4YEHHs) MO OMHCAHUIO HUX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SIBJICHUI B OKpYXarouieM Mupe (B TOM uucie (hu3nueckue
ABJICHUS B TPUPOJAE: NPUIMBBI U OTJIMBBI, ABWKEHHE IUIaHET COJIHEYHOM CHUCTEMBI, PEAKTUBHOE IBUKEHHE IKUBBIX
OPraHu3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMM, 3EMIICTPSCEHHE, CEMCMHUYECKUE BOJHBI, I[YHAMH, 3XO, LBETa TEIl,
ONTUYECKUE SBJICHUS B NpPHUPOAE, OMOJIIOrMYECKOE JEHCTBUE BHJKUMOIO, YJIbTPa(UOIETOBOIO W PEHTTEHOBCKOIO
U3yYeHUI; €CTECTBEHHBIM paJMOaKTUBHBIM (POH, KOCMHUYECKHE JIyud, PaJUOAKTUBHOE U3IYyYEHUE MPUPOIHBIX
MUHEPAJIOB; AEUCTBUE PAJAMOAKTUBHBIX U3JIyUCHUI Ha OPraHU3M YeJIOBeKa), IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y
B y4€OHYI0, BBIICNIATh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKN (PU3NYECKUX SIBJICHUI;

— OIKCHIBATh M3YYEHHbIE CBOMCTBA Tesl W (DPU3MYECKUE SIBJIICHUS, UCIONB3Ys (U3MUYECKUE BETUUYUHBI (CpPEeIHSS U
MTHOBEHHAsi CKOPOCTb TeJIa IIPU HEPABHOMEPHOM JABMIKEHHH, YCKOPEHHUE, NIEPEMEILICHUE, IIyTh, YIIIOBAasi CKOPOCTh, CHUJIA
TPEeHUsI, CUJIa YNPYTOCTH, CUJa TSDKECTH, YCKOpPEHHE CBOOOJHOIO MaJCHMs, BEC Tella, UMIYJIbC Telld, UMITYJbC CHUJIbI,
MeXxaHu4yecKkas paboTa U MOIIHOCTb, MOTEHIIMATIbHAS YHEPT Ul Teja, MOJAHATOr0 Ha/l MOBEPXHOCTHIO 3€MJIH, TOTEHIIMATbHAS
HHEPrus CXKaTOM MPYKUHBI, KWHETHYECKasi JHEPTHsl, OJIHA MEXaHUYECKasl SHEPTHs, IEPUO U YaCTOTa KOJICOaHU, IITMHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, [MOKA3aTeNb MPEIOMIICHUS CPEAbl); IPU ONMUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3NYECKUN CMBICI HCIIOJIBb3YEMbIX BEIUYUH, 0O003HAUECHUS M €AMHULBI (PU3MUECKUX BEITUYMH, HAXOIUTh



(GbopMyIibl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTHMH BEIMYMHAMHU, CTPOUTH TpadUKH H3YyUYEHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIUYNH;

— XapaKTepu30BaTh CBOMCTBA Ted, (PU3HUECKUE SIBJICHUS U MPOIIECCHI, UCIIONIb3Ys 3aKOH COXPAaHEHHs SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUSI, MPUHIUIT CYNEPIIO3UIIMN CHJI, TIPUHIIUII OTHOCUTENBbHOCTH ['anmuies, 3akoHbl HbioTOHA, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHMS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MAaCCOBOTO YHCEIl
IOpU SJIEPHBIX PEAKLUAX; IPU OTOM JaBaTh CJIOBECHYIO (DOPMYIMpPOBKY 3aKOHA U 3allMChIBaTh €r0 MaTeMaTUYeCKOe
BBIpKCHHUE;

— OOBACHATH (PU3MYECKHE IMPOLECChl U CBOWCTBA TEJ, B TOM YMCIE WU B KOHTEKCTE CHUTyallMil HpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIEACTBEHHBIE CBS3HM, CTPOUTh OOBACHEHUE U3 2—3 JIOTMUECKHUX
I1aroB ¢ ONOPON Ha 2—3 U3YyYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

— pemiaTth pacyETHHIE 33/1a4u (OMUPAIOIINECs Ha CUCTeMy W3 2— 3 ypaBHEHUH), UCIONB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIOIIME (DM3MUECKHE BEIMYHMHBI: HA OCHOBE aHANIM3a YCJIOBHS 3aJadd 3alHChIBATh KPATKOE YCJIOBUE, BBISBISATH
HEJOCTAalOUIMe WM U30BITOYHBIE JAaHHbIE, BBIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIE I PELICHUS, MPOBOIUTH
pacyéThl U OLICHUBATh PEAIMCTUYHOCTH MOJTYYEHHOIO 3HAYEHUS (PU3NUECKON BETUUYHHBI;

— pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIHU (PU3NYECKUX METOJ0B; MCIOJIB3Ysl OMHCAHHE
WCCIICIOBAHMSI, BBIJICISTh IPOBEPsIeMOe MPEATIOI0KEHNE, OLIEHUBATh MPABUILHOCTH MOPSIKA TPOBEACHUS UCCIICIOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB;

— MPOBOAUTH OMNBITHI M0 HAOIIOACHUIO (PU3UUECKUX SBJICHUM UM (PU3NYECKUX CBOMCTB Tell (M3yuy€HUE BTOPOIO
3akoHa HplOTOHA, 3aKOHa COXpaHEHHs PHEPIHM; 3aBUCHMOCTH MEpHojia KoJeOaHWW MPYKUHHOTO MasTHUKAa OT Macchl
rpy3a U KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aMILUTUTYIbl MaJIbIX KOJICOAHWM; MPSIMOIMHEHHOE PACIIPOCTPAaHCHHE
CBETa, pa3joXKeHHe OeNoro cBeTa B CIEKTP;, W3YYCHHE CBOWCTB H300paXCHHsSI B IUIOCKOM 3€pKajie M CBOWCTB
U300pakeHHusl TMpeAMeTa B coOMparoleil JMH3e, HAOMIOJACHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHuUs; OMUCHIBATH XOJ OIbITa U €r0 Pe3yJIbTaThl,
(GbopMyIMpOBaTh BHIBOJIBI;

— TMPOBOAUTH TPU HEOOXOIUMOCTH CEpPHI0 TPSIMBIX HM3MEPEHUH, OMpEAeNsis CpelHee 3HaueHHe H3MEpSIeMOoi
BEJIMUMHBI ((POKYCHOE pPaCCTOSIHHE COOMparoIiei JUH3bI); 000CHOBBIBaTh BBIOOP croco0a M3MEpPEeHUs/U3MEPUTETHLHOIO
npudopa;



— TIPOBOJIUTH HCCJICAOBAHHE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C HCIOJIB30BAHUEM TIPSMBIX H3MEPCHHM
(3aBHCHMOCTh IyTH OT BPEMEHH TNPU PABHOYCKOPEHHOM JBIDKCHHH 0O€3 Ha4daJlbHOM CKOPOCTH; IEpHOaa KoJIeOaHWN
MaTEMaTUYECKOT0 MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJIa OTPKECHHsI CBETA OT yIJia MaJeHUs U YIJIa MPETIOMIICHHUSI
OT yria TajCcHHs): IJIAHUPOBATh HCCIEIOBAaHHUE, CAMOCTOATEIBHO COOHMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOW 3aBHUCUMOCTH (DM3MUYECKUX BEIUYMH C y4ETOM 3aJaHHOW TOTPEUTHOCTH HM3MEPEHUH B BUJIE TaOJUIl U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCICIOBAHMS;

— TMPOBOJWTH KOCBCHHBIC HW3MEPCHMSI (PU3NYECKUX BEIWMYMH (CPEIHsISI CKOPOCTh M YCKOpPEHHE Tella TIpH
PAaBHOYCKOPEHHOM JIBIJKEHHM, YCKOPEHHUE CBOOOJHOTO TMaJeHUsl, KECTKOCTh MPYKHUHBI, KOAIDPUIMEHT TpeHus
CKOJIbKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTb, YaCTOTa M TEPHOJ KoJeOaHUN MaTeMaTHUYeCKOro M IMPYKUHHOTO
MasTHUKOB, ONTHYECKasi CHJIa coOWparomied JIMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HU3MEPEHHUS; COOMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIMIOJHATH U3MEPCHHUS, CIACAYS MPEIIOKECHHON HWHCTPYKIIUH, BBIYUCIATH 3HAUYCHHC
BEJTMYMHBI U aHATTM3UPOBATh MOJTyUYCHHBIE Pe3yJIbTaThI;

— co0roaTh MpaBuiia TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

— pasnuyaTh OCHOBHBIE MPU3HAKK M3YYCHHBIX (PU3MUYECKHX MOJENeH: MaTepHalibHas TOYKa, aOCOIMIOTHO TBEPIOE
TE€JI0, TOYCYHBI HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUTAHETapHas MOJIENb aTOMa, HYKJIOHHAs MOJIENTb aTOMHOTO S/Ipa;

— XapakTepH30BaTh NPHUHIMIBI JACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONCTB C OMOPOH Ha WX
omnucaHus (B TOM YHCIIE: CIIUIOMETP, JATYMKHU TOJIOKEHUS, PACCTOSHUAS W YCKOPEHUS, paKkeTa, dXOJIOT, OYKH, TIEPUCKOTI,
doToamnmapar, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, kKamepa BuibcoHa), MCHONB3ysd 3HAHHS O CBOWCTBAax
bu3HUecKuX SBICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

— WCITOJIB30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHUYCCKHX YCTPOMCTB, H3MEPHUTEILHBIX MTPHOOPOB
U TEXHOJOTHYECKHX IIPOIECCOB MPU PEIICHUH YYSOHO-TIPAKTHYCCKUX 3a7ad; ONTHYECKHE CXEMBI IS TTOCTPOCHHS
M300pKEHUI B TIIOCKOM 3€pKajie M COOMparomiei JINH3E;

— MPUBOJUTH IPUMEPHI/HAXOIUTHh HHPOPMAITHIO O TPUMEPAX MPAKTUUECKOTO UCTIOIh30BaHUs (PU3NUECKUX 3HAHUM B
MOBCEHEBHOM KU3HU NJIsi 0OecTieueHnsi 0€30MacHOCTH MPU OOpAIeHUH ¢ MPUOOpaMH M TEXHHUUYECKUMHU YCTPOHUCTBAMH,
COXPaHEHUS 3I0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEICHUS B OKPYKAOIIEH Cpee;



— OCYIIECTBIJIATh MOMCK MH(POPMANK (PU3NIECKOTO COACPKaHMs B ceTH MHTEpHET, CaMOCTOSATENBHO HOPMYIUPYS
MOVICKOBBIN 3ampoc, HAXOAUTh IyTH OMPEIEICHUS TOCTOBEPHOCTH MOJYYCHHOW WHGOPMAIMK HA OCHOBE WMEIOIIMXCS
3HAHUU U JOTIOJIHUTEIbHBIX HCTOYHUKOB;

— HUCIOJIb30BaTh MIPH BHITIOJHEHUN YUEOHBIX 33aJIaHU HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy HU3UUECKOTO COepKaHUS,
CIIpaBOYHbBIE MaTepHalibl, pecypchbl ceTu MHTepHeT; BianeTh NMpuéMaMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoO0pa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— CcO03/1aBaTh COOCTBEHHBbIC IHMCHMEHHBIE U YCTHBIE COOOIIEHHUSI HAa OCHOBE HH(MOpPMAlUM U3 HECKOJIbKHUX
MCTOYHUKOB (DU3UYECKOTO COJEpXKaHUs, MyOJUYHO NPEJCTaBIATh pe3yabTaThl MPOEKTHONW WJIM HUCCIEN0BATEIHCKON
NEATEIbHOCTH; TPU TOM TPAMOTHO HMCIIOJIb30BaTh M3YUYEHHBIM MOHATUHHBIM ammapar HU3ydaemoro pasjena (U3UKd U
COMPOBOXK/IATh BBICTYIUICHHUE MPE3CHTAINEH C Y4ETOM 0COOCHHOCTEN ayIUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne nn/m Kourpoabnbie JlabopaTtopHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u €€ posib B NO3HAHUHM OKPY/KAIOLIEro MHUpa
1.1 dusmKa-HayKa onpupoae 1
1.2 dur3nyeckne BENNYMHDI 2
1.3 EcTecTBEHHO- Hay4YHbIi MeToZ, NO3HaHUA 2 1
Hroro no paszneny 6

Paspnen 2. [lepBoHayabHbIE CBEACHHS O CTPOCHUH BelEeCTBA

2.1 CTpoeHue BeLlecTea

2.2 [iBMXeHne 1 B3aumoaeit- CTBUe YacTuL, BELLEeCTBa 2




2.3 ArperaTHble COCTOAHMA BeLLecTBa 2
Hroro no pazneny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1 MexaHnyecKoe ABuKeHne

3.2 WMHepuusa, macca, N10THOCTb

3.3 Cuna. Buabl cun 14
Hroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

41 NasneHue. Mepenaya gasneHMa TBEPAbIMM 3
l Tenamum, XMgKoCctamMmum 1 radam

4.2 [aBneHmne }XnaxKoctu

4.3 ATmocdepHoe aaBneHue

44 [JericTBue XUAKOCTU U raza Ha NOrpyKEHHOE B HUX 7
' Teno
Hroro no paszneny 21
Pa3nes 5. PaGoTa m MoiHOCTB. JHeprus.

5.1 PaboTa 1 MOLHOCTb 3

5.2 MpocTble mexaHU3mbl 5

5.3 MexaHu4yecKas aHeprua 4
Wroro no pazueny 12
[ToBTOpEeHUE MPOKIEHHOTO MaTepHalia 3
WTOroBbIi KOHTPOJIH (KOHTPOJILHBIE M TPOBEPOUHBIE PAOOTHI) 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




8 KJIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
udpoBbIe
Ne n/m HanmenoBanue pa3ie/ioB U TeM NPOrpaMMbl Konrpoannsle JlaGopaTropubie (p )
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 6. . TennoBble siBJIeHUS
1.1 CTpoeHue 1 CBOICTBa BeLlecTsa 7
1.2 Tennosble npoueccol 21 4
%1 1 4
TOTO 110 pa3ieiy 28
Paznen 7. DjekTpuyeckue U MArHUTHBIE SIBJIEHUS
21 dneKTpuyeckue 3apaabl. 3apAarKeHHble Tena u nx 7
' B3aMMOAENCTBMA
2.2 MOCTOAHHbIN 3NEKTPUHECKNIA TOK 20 1 5
2.3 MarHuTHblE ABAEHUA 6 1
2.4 INeKTPOMarHUTHaA UHAYKLMSA 4
Hroro no pazneny 37 2 5
[ToBTOpEeHUE NPOKIEHHOTO MaTepHala 3
HToroBsiif KOHTPOJIH ( KOHTPOJIBHBIE U TPOBEPOUHBIE PAOOTHI)
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 9




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(uudpoBbIe)
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Konrpoubusie JlaGoparopHble bp
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 8. Mexannueckue siBJIeHHUSA
1.1 MexaHnuyecKkoe ABUMKEHME M CNOCOBbI ero onucaHuna 12 1 1
1.2 Bsaumopeiictene Ten 20 1 3
1.3 3aKOHbl COXpaHeHMs 10 1 3
3 7
Hroro no paszneny 42
Paznen 9. Mexannuyeckue Koj1e0aHusl U BOJTHBI
2.1 MexaHuueckune KonebaHus
2.2 MexaHu4ecKune BoHbI. 3BYK
Hroro no paszneny 15 1 2
Pa3nea 10. DjieKTPOMArHUTHOE M0JIe H JIEKTPOMATHUTHBIE BOJTHBI
3.1 31eKTPOMArHUTHOE MOJ U 3/1EKTPOMAarHUTHbIE BOJIHbI 6 0 1
Hroro mo pazueny 6 0 1
Pa3nen 11. CBeToBble sIBJI€HUS
4.1 3aKOoHbI pacnpocTpaHeHus cBeTa 6
4.2 JIMH3bI M onTUYeckme Npmbopbl 6 2
4.3 Pa3noxeHune 6e10ro cBeTa B CNeKTp 3
15 1 2

Hroro no pazaeny

Pasznea 12. KBanToBblIe IBJeHUSA




51 KBaHTOBblE ABNEHMA 4 1
5.2 CTpoeHmMe aTOMHOro aapa 1
5.3 floepHble peakumm 7

Uroro no pazgeny 17 2

[ToBTOpEHUE NPONIEHHOIO MaTEpHUalIa 7

HToroBbiii KOHTPOJIb ( KOHTPOJIBHBIC U POBEPOYHBIE PAOOTHI)

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 14




KanengapHo-temaTu4eckoe NJiaHUPOBaHUE

7 kaacce
Ne Hara HanMeHoBaHMe pa3/e/ioB U TeM NIPOrpaMm
n/n | npoBeaeHUus
1 BBoanslii nHCTpyKTaX 110 Th. dusnka — Hayka o npupoae. AsnenHuns npupoasl. PU3NUECKUE TEPMUHBI.
HaOmnroneHus u OmbITHI.
2 ®duznyeckue BelMUnHbI. 3Mepenne pu3nuecknux BeIMyuH. TOYHOCTh U MOTPEIIHOCTh U3MEPEHUH.
3 Hucrpykrax nmo Th. JIP Ne 1 «Onpenenenue nokazaHuii U3MEPUTEITLHOTO TpHOOpay
4 ®du3zrka v e€ BIMSIHUE HAa Pa3BUTHE TEXHUKH. BXossias KoHTpoapHas padoTa.
5 Kak ¢u3uka u Apyrue ecTeCTBEHHbIC HAYKU U3Y4alOT IPUPOSLY.
6 EcTecTBeHHO-Hay4YHBIM METOJ| MO3HAHUS: HAOJIOJCHHE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBM)KCHHE
TUIIOTE3, JKCIEPUMEHT IO TPOBEPKE TUIMOTE3, OOBsICHEHHE HalaomaeMoro spiaeHus. OnucaHue
(bU3nYECKUX SIBJICHUMN C TTOMOIILIO MOJIETIEH.
7 ATOMBI U MOJIEKYJIBL, UX pa3Mepbl. OMbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOCHHE BEIIECTBA.
8 HNuctpykrax no Th. JIP Ne 2 «Onpenenenue pazMepoB MalbIX TED)
9 JBmxeHune dactuil BemiecTBa. CBs3b CKOPOCTH JBMXKEHHUSI 4YAaCTHIl C TemIiieparypoi. bpoyHoBckoe
newkeHue. Juddysus.
10 B3anMopelcTBrE YacTUIl BEIIECTBA: IPUTSIKEHUE U OTTAIKUBAHUE.
11 ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) TeJl.
B3auMOCBsI3p MEXy CBOWCTBAMHU BEIIECTB B pPA3HBIX AarperaTHbIX COCTOSIHUSIX M HX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
12 O6006menue o teMe «llepBoHadanbHbIE CBEACHUS O CTPOCHHUH BEIIECTBAY
13 KP Nel no teme «IlepBoHavasibHbIe CBEJICHUS O CTPOCHUU BEILIECTBAY
14 AHanu3 KOHTPOJIbHOU paboThl. Mexanndeckoe ABMKeHne. PABHOMepHOE U HEPAaBHOMEPHOE JIBUKEHUE.
15 Cxopoctb. Enununiiel ckopoctu. PacueT myTu 1 BpeMEHU JBHKECHUSL.




16

[IpsimonuHEeHOE PaBHOYCKOPEHHOE JIBM)KEHHE. Y CKOpEHHE.

17 Nuepuwms. Bzaumopericteue ten. Macca tena. EquHUIBI MacChl.

18 HNuctpykrax no Th. JIP Ne3 «M3mepenne maccbn»

19 Nuctpykrax no Th. JIP Ned «M3mepenue o0bEma Tena»

20 [110THOCTH BellleCcTBa.

21 HNuctpykrax no Th. JIP Ne5 «Onpenenenne mioTHOCTH TBEPAOTO BEIIECTBAY

22 Pacuér maccel 1 00b€Ma 10 €ro TIOTHOCTH.

23 Cuia. SIBnenue tsarorenus. Cuia TSKECTH.

24 Cuina ynpyroctu. 3akoH ['yka.

25 Pemenne 3amay no teme «CHITBI TSXKECTU U YIPYTOCTH»

26 JIP Ne6 «HMccnenoBanue CUITbI yIIPYTOCTHD)

27 CBsA3bp MEXIy CWIOW TsKeCTH M Maccoll Tenma. Bec Tema. Cuiia TsShKECTM HAa APYTUX IUIAHETAX.
DU3NYECKNE XAPAKTCPUCTUKH TIJIAHET.

28 Hunamometp. MucTpykrax o Th. JIp No7 «I'pagynpoBanue npyKUHbI JUHAMOMETPA»

29 CnoxeHue JByX CUJ, HAIIPaBJIECHHBIX MO OJHOM MpsiMOM. PaBHOIEMCTBYIOIIAS CHIL.

30 Cuna tpenus. Tpenne nokosi. TpeHue B Npupoie U TEXHUKE.

31 Nuctpykrax no Th. JIP Ne8 «MccrnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBXEHHUSI OT IUIOIIAIN
COIIPUKOCHOBEHUS TEJI U MPUKUMAIOIIECH CUIIBI»

32 3anuTa IpoeKTOB 0 TEME

33 O00011ienue Mo TeMe «B3anmoaencTBue Te»

34 KP Ne 2 no teme «B3anmoneiicTBue tem»

35 AHanu3 KOHTPOJIbHOU paboThl. [laBnenue. Enqunuiibl naBieHus.

36 JaBnenue raza. [lepegava naBiaeHus KUIKOCTSIMU U razamu. 3akoH Ilackans.

37 JlaBlieHHE B *KUJKOCTU U ra3e, BBI3BAHHOE JIECTBUEM CHIIBI TSKECTH.

38 Pemenune 3amaq o reme «J/laBnenue. /laBienue raza»




39

Pacuér HaBJICHUS KUIAKOCTHU HA THO XU CTCHKH COCYya.

40 Pemenue 3anay no reme «JlaBieHue >KUIKOCTH HA JTHO U CTEHKU COCY1a»

41 CooOmaromuecs CoCy/Ibl.

42 Pemrenue 3anau no teme «Coob1aronuecs cocyabh)

43 Bec Bo3myxa. ATmochepHOe naBieHuHE.

44 N3mepenne armochepHoro aasienus. OnbIT Toppuyuesniu.

45 bapometp-anepona. ATMochepHoe J1aBlieHHE HA PA3IMYHbBIX BHICOTAX.

46 Manowmetpsl. [lopiiHeBOM KUAKOCTHBIN HACOC.

47 I'mapaBnuueckuil mpecc.

48 Pemenue 3amay no reme «l uapaBIndecKuit mpeccy

49 JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO0. ApXMMEIOBA CUIIA.

50 HNuctpykraxxk nmo Th. JIP Ne 9 «M3yueHne BBITAIKMBAIOLIEH CUJIbI, NEUCTBYIOLIEH HA IMOTPYKEHHOE B
KUIKOCTH TEJIO»

51 [InaBanue Tem.

52 Nuctpykrax no Th. JIP Ne 10 «BrisicHeHre yClIOBHI TUIaBaHUS TEJIA B )KUAKOCTH»

53 [InaBanue cynoB. BozmyxomiaBanue.

54 O6006menue o TeMe «JlaBinenne TBEPABIX TEN, KUIKOCTEH U Ta30B»

55 KP Ne 3 mo teme «JlaBneHue TBEPABIX TE, )KUIAKOCTEH U Ta30B»

56 AHanu3 KOHTPOJIbHOU paboThl. Mexanudeckas padora. EnuHuiib paboThl.

57 MomHocTh. EquHUIBEI MOIITHOCTH.

58 Pemenue 3amay mo teme «PaboTa 1 MOIITHOCTHY

59 [IpocTeiec MEXaHU3MBI: pbIYar, 00K, HAaKJIOHHAS TUIOCKOCTh

60 PaBHoBecue cun Ha pbryare. MomeHT cuibl. HMHceTpyktak nmo Th. JIP Ne 11 «BersicHeHue ycnoBus
paBHOBECHS phIUara

61 [IpuMeHeHue mpaBuUiia paBHOBECHS phluara K 0JIOKY.




62 PaBeHCTBO pabOT MpHU UCIOJIB30BAaHUH MPOCTHIX MEXAaHU3MOB. «30JI0TOE MPABUIIO» MEXAHUKHU.
63 Prruaru B Texnuke, ObiTy U nipupone. Muctpykrax no Th. JIP Ne 12 «Onpenenenne KII1Jl naknonHo#
TJIOCKOCTH
64 Oueprus. Kunetnyeckas v moTeHUUaNbHas SHeprus. [IpeBpallieHre MEeXaHMYECKON SHEPruu OJIHOTO
BHUJA B IPYTOM.
65 3aKOH COXpaHEHUsI U U3MEHEHHs SHEPIUM B MexaHuke. PemieHue 3agad no teMe «3aKOH COXPaHEHHUS
DHEPTUW»
66 O6006meHue no TeMe «PaboTa U MOITHOCTb. DHEPTHUS»
67 KP Ne 4 « PaboTa 1 MOIIHOCTb. DHEPTHUSI»
68 HToroBoe moBTOpEeHHE.
8 kiace
Ne Hara HanMeHoBaHMe pa3jeioB U TeM NPOrpaMm
n/n | npoBeaeHust
1 BBoansiil unctpykTax no Th. Ypok-noBropenue uzyueHHoro B 7 kinacce. OcHoBHbIe nosioxkeHns MKT
CTPOEHHUSI BEILIECTBA.
2 Macca u pazmepsl aTOMOB M MOJIEKYJI. OTBITHI, TOATBEPKIKAOIIME OCHOBHBIE ITo0KeHnss MKT.
3 Mogenu TBepAOro, >HUIKOTO, razo00pa3HOro cocTtosHui BemiecTBa. OOBSCHEHHE CBOMCTB Ta3oB,
YKUJIKOCTEW U TBEPJBIX TEN HA ocoBe noJioxkeHnid MKT.
4 Bxonsmass koHTposbHas padoTa.
) Kpucrammueckue u amopdHbie TBEPIBIE TEA.
6 CmaunBaHne 1 HecMaunMBaHue. KanwuispHble SBICHUS.
7 TermioBoe paCIMpEHNE U CKATHE.
8 TennoBoe nmwxenue. Temneparypa. Buyrpenussa sneprus. CrnocoObl U3BMEHEHUS! BHYTPEHHEN YHEPrUu
Tena.
9 Buapl Terutonepenaym: THIDIONPOBOIHOCTh, KOHBEKIUS, U3IIyYEHNUE.




10

KonandecTBO TEIIOTHI. EI[I/IHI/IHLI KOJIMYCCTBA TCIIJIOTHI.

11 Nuctpykrax no Th. JIP Ne 1 «M3yueHne ycTpoiicTBa KaJOpUMETpay

12 VY nenbHas TEIIOEMKOCTb.

13 Pacu€r xommuecTBa TEIUIOTHI, HEOOXOAMMOTO [JIi HArpEeBaHMsI Tela WM BBUICIIEMOTO0 UM TIPH
OXJIQKICHUM.

14 Hucrpykrax mo Th. JIP Ne 2 «3ydenue nporecca TermiooOMeHay

15 Pemenue 3anay no teme «Pacdy€r KoJMyecTBa TEIUIOTHI)

16 Nuctpykrax no Th. JIP Ne 3 «3mepeHue ynenbHOM TEIIOEMKOCTH BEIIECTBA»

17 DHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMUSI.

18 3aK0H COXPaHCHUS M MPEBPAICHUS YHEPTUN B MEXaHUYECKUX M TEIUIOBBIX MPOIIECCaXx.

19 ArperaTHble COCTOSHUS BemiecTBa. [lmaBieHme W OTBepAcBaHWE KpUCTAUTMYECKUX Tel. [ 'paduk
TJTABJICHUS M OTBEPJCBAHUS KPUCTATMICCKUX TeJl. Y IeNIbHAs TEIJIOTA IJIaBJICHUS.

20 Hcnapenne. HachllieHHBIN 1 HEHACHIIIIEHHBIN Tap.

21 [Tornomenue sHEpTUN NMPY UCTIAPEHUH KUJIKOCTU U BBIICIICHUE SHEPTUU MIPU KOHACHCAIMH Tapa.

22 Kunenwue. Y nenpHas Teriora napoodpa3oBaHus U KOHJACHCAIIUH.

23 Bnaxxnocth. CriocoObI OnpeiesHus BIAHOCTH BO3AyXa.

24 Nuctpykrax no Th. JIP Ne 4 «3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3TYyXa»

25 Pabota raza u mapa npu pacuupenuu. TeroBbie ABuratenu. [Ipunnun padotsr T/I.

26 KIIJI TenyioBoro aBuraTers.

27 O0600111enme 110 TeMe « TEMIOBbBIE IBICHU

28 KP Ne 1 no teme « TerioBbie SIBICHUS»

29 AHanmu3 KOHTPOJILHOM paboThl. OJNeKTpu3amusi Tel TNpU CONPUKOCHOBEHHWH. B3amMopeicTBue
3apsHKEHHBIX TETl.

30 Dnektpockon. [IpoBOAHUKY 1 JUAJIEKTPUKH SJIEKTPUYECTBA.

31 DJIEKTPUYECKOE TTOJIE.




32

I[CJII/IMOCTL QJICKTPUYICCKOI'O 3apsaa. SJICKTpOH.

33 CrpoeHue aroma.

34 OOBsICHEHUE IIEKTPUUECKUX SIBICHUM. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

35 Cratnyeckoe JIeKTPUUYECTBO, €r0 YYET U UCIIOJIb30BAHUE B OBITY U TEXHUKE.

36 OnexTpuyeckuit TOK. ICTOUHUKH 3NEKTPUIECKOTO TOKA.

37 DneKTpruyecKas LeTb U €€ COCTaBHbIE YaCTH.

38 DNEeKTpUYECKU TOK B MeTauIax. JlefCTBUE IIEKTPUUECKOrO TOKA.

39 Cuia Toka. MI3MepeHne cuiibl TOKA.

40 Hucrpykrax mo Th. JIP Ne 5 «COopka s1ekTpuyeckoi 1enu U U3MEpEeHUe CHIIbI TOKa B €€ pa3TudyHbIX
y4acTKax»

41 DIIEKTPUYECKOE HANpsKEHUE. M3Mepenne HanpsKeHus.

42 HNuctpykraxk mo Th. JIP Ne 6 «M3mepeHne HanpspKeHUs Ha PAa3jMYHBIX y4acTKaxX IOCIIEIOBACIBHOU
AJICKTPUYECKOM LIETIH

43 DIEeKTPUUECKOE COPOTUBIIEHUE TPOBOAHUKA. 3aKOH OMa JJ1sl yyacTKa 1EIu.

44 Pacuér conpoTuBiieHHs] IPOBOJIHUKA. Y JETBbHOE COPOTUBIICHUE.

45 [Tpumepsl Ha pacy€T CONPOTUBIIEHUS ITPOBOIHNKA, CHJIbI TOKA U HAIIPSKEHUS.

46 Peocrartsr.

47 Hucrpykrax no Th. JIP Ne 7 «3Mepenue conpoTuBiieHUs MPOBOAHMKA. M3yueHne npuHiuna n1eicTBus
peocrara»

48 [TocnenoBarenbHOE W MapajuieIbHOE COEUHEHUE IPOBOJHUKOB.

49 HNuctpykrax no Th. JIP Ne 8 «M3yueHne napasieabHOrO COEIUHEHUS TPOBOIHUKOBY

50 PaGoTa 1 MOIITHOCTH JEKTPUIECKOTO TOKA.

ol Hucrpykrax mo Th. JIP Ne 9 «3Mepenune MOIHOCTH U pabOThI TOKA B AJIEKTPUIECCKOM JIAMITE)

52 Harpesanue npoBOJTHUKOB AIEKTPUUECKUM TOKOM. 3akoH [[xoyns-JIeHna.

53 Konpencatop. DneKTpoEMKOCTh KOHJEHcaTopa. Jlamma oOcCBelleHHs. OJIEKTPUYECKHE HApEBATEIIbHE




npubopsl. Kopotkoe 3ambikanue. [Ipenoxpanurenu.
54 O060011eHEe 0 TeME «DNEKTPUUSCKHUE SIBIICHUS
95 KP Ne 2 o reMe «DneKTpuUECKUE SIBICHUSD)
56 Ananu3 KOHTpodbHON paboTel. [locTossHHBIE MarHuTH.. MarHutHoe nose. MarHuTHOE MoJie MPsIMOTO
TOKa ¥ TIOCTOSTHHBIX MAarHUTOB. MarHUTHBIC JTMHUH.
S7 MarauTHoe 1osje KaTylIkd ¢ TOKOM. DJIEKTPOMArHuThl U UX MPMEHEHUE.
58 JleficTBHE€ MarHUTHOTO TOJISl HA TTPOBOJHUK C TOKOM. DJIEKTPUUSCKUN TBUTATENb.
59 MaruutHOKIoJIe 3eMJIu.
60 O060011eHue 0 TeMe «IJIEKTPOMATHUTHBIC SIBIICHUSD)
61 KP Ne 3 o Teme «IEKTpOMarHUTHBIE SBJIICHUS
62 AHanu3 KOHTposbHOU padoTel. OnbiTel Dapanes. SBieHUe 3MEeKTPOMATHUTHON MHIYKIIMH.
63 [TpaBuno Jlenmna.
64 DIEeKTpOTEHEPaTOp.
65 CriocoObI OSTy4eHHUsI DTEKTPUIECKON IHEPTUU.
66 DIIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
67 Hrorosoe noBTOpeHUE
68 Htorosoe noBTopeHue
9 kace
Ne Hdara HaunmMeHoBaHMe pa3iesioB U TeM POrpamMm

n/nm | npoBeaeHUst

BBoanslii uHCTpyKTax 1o Th. Ypok-nmoBTOpeHHE M3y4yeHHOro B 7-8 Kilacce.

Mexannueckoe nBmxeHne. MarepuanbHas Touka. Cucrema oTcuéra.

OTHOCTEIIFHOCTh MEXaHHUYECKOTO JABUXKXCHMHA.

A WIN|F-

Bxopsias KoHTpoJibHast padora.




PaBHOMepHOC N HCPABHOMCPHOC prIMOJ’IHHCﬁHOG JBHIKCHHC.

CpCI[HSIH U MI'HOBCHHAA CKOPOCTH TCJIa IIPW HCPABHOMCPHOM JABUIKCHUHU.

Yckopenue. PaBHOYCKOpEHHOE TPSMOJIMHENHOE JIBUKCHHUE.

Huctpykrax no Th. JIP Ne 1 «MccrnenoBanne paBHOYCKOPEHHOTO ABMKEHUS 0€3 HAYaJIbHON CKOPOCTH

O Nl O1

CBoOognoe nageuue. OnbeITel [ anuied.

10 PaBHOMEpHOE IBH)KEHHE MO OKpyXHOCTU. Ilepuon m wacrora oOpamenusa. JIuHeiiHas u yrioBas
CKOpOCTb. LleHTpocTpeMuTenbHOe yCKOPEHHE.

11 O06061eHue o Teme «MexaHnyeckoe JBUKEHUE U CIIOCOOBI €r0 OMUCaHUS

12 KP Ne 1 no teme «MexaHnueckoe ABHKEHUE U CIIOCOOBI €0 OMMCAHUSD)

13 AHanu3 koHTposibHOM paboTel. IlepBbiii 3akoH HbtoroHa. BTopoil 3akon HproTona. TpeTuil 3akoH
HeroTona.

14 JIeicTBHS ¢ BEKTOpaMH CHJI: CJIOKEHHE U BRIYMTaHHE BEKTOPOB. [IpuHINT cynepno3uiuu.

15 Peuienue 3a1au ¢ UCMOIB30BaHUEM BTOPOTO 3aKkoHa HbroTOHA.

16 Cuia ynpyroctu. 3akoH ['yka.

17 HNuctpykrax no Th. JIP Ne 2 «Onpenenenue ECTKOCTH NPYKUHBD»

18 Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHa ['yKa.

19 Cuna TpeHus: cuiia TPEHUS CKOJIBKEHUS, Crjla TPEHUS TIOKOS, IPYTUE BUABI CHIIBI TPEHHUSL.

20 HNuctpykraxx nmo Th. JIP Ne 3 «HMccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI OT CHJIbI HOPMAJIBHOTO
TaBJICHUS

21 Nsmepenne cuibl Tpenus mokosi. MuctpykTtax mo Th. JIP Ne 4 «Onpenenenue koddduiimenta TpeHus
CKOJIbYKEHUS

22 Pemenue 3ama4 ¢ UCToab30BaHUEM (POPMYITBI JJISI CUITBI TPEHUS CKOJTBKEHUSI.

23 Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHMS.

24 Pemenne 3agad ¢ WCMOIB30BAaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHSI M (HOPMYINBI Ui pacdéTa CHIIBI

TAXKCECTH.




25

I[BI/I}KGHI/IG IUIAHCT BOKPYT COJ'IHHa. HCpBaﬂ KOCMHYCCKas CKOPOCTh.

26 HeBecomMocTh U eperpysKHu.

27 Pemienue 3aau Ha omnpeiesieHUE Beca Tela B Pa3JIMUHbBIX YCIOBUSIX.

28 PaBHOBecue wmatepuanbHONH TOYKH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHOBecume TBepaOrO TEma C
3aKpEIUIEHHON OCBIO BpallleHus. MOMEHT CUJIBI.

29 Peuienue 3aa4y Ha onpeeIHUE MOMEHTA CUJIBL.

30 Lentp Tsxectn.OnpeaeneHne UEHTPA TAKECTH PA3IUYHbBIX TEI.

31 O6006meHue o Teme «B3anmoencTBre T

32 KP Ne 2 1o Teme « B3aumoneiicTBrue Tei»

33 AHaM3 KOHTPOJbHOU paboTel. WMmynbc Ttena. M3meHenue wummnynbca. Mmnynbc cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.

34 PeaktuBHOE nBuxkeHue. PerieHue 3a1au ¢ UCMOIb30BaHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.

35 Mexanudeckass pabota u MomHOCTh. Pabora cun Tsbkectu, ynpyroctd, TpeHusi. CBsi3b SHEPTUHM U
paboTHI.

36 Hucrpykrax mo Th. JIP Ne 5 «Onpenenenue paboThl CHUITbI TPESHUS

37 Nuctpykraxx mo Th. JIP Ne 6«Omnpenenenue paboOThl CUJIbI YOPYTOCTH TPU TMOIBEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB)

38 [ToTeHianbHas U1 KWHETUYECKAsk SHEPTHUSL.

39 TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

40 HNuctpykrax o Th. JIP Ne 7 «M3yueHune 3aKk0Ha COXpaHEHUSI MEXaHUUECKOU SHEPTUMNY

41 O060011eHne Mo TeMe «3aKOHBI COXPaHEHUS

42 KP Ne 3 no teme «3aKOHBI COXpAHEHUSD)

43 AHam3 KOHTpOJIbHOU paboTel . KonebatenbHoe nBuxkeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUM:
Mepuo/, 4acToTa, aMILTUTY/a.

44 Martematuyeckuii M TNpPYKUHHBIA MasTHUK. OrmnpejeneHre YacToThl M mepuoAa KosieOaHuin




MATEMATHYCCKOT'0O U IIPYKHUHHOT'O MasATHHUKA.

45 Nuctpykraxk mo Th. JIP Ne 8 «MccnenoBanue 3aBUCHMOCTH MEpHoJia KoJeOaHHUM, TMOABEIIAHHOTO K
HUTU Tpy3a OT JAJIUHBI HUTH

46 [IpeBparenue sHepruu Npu KoueOaTeIbHOM JIBHKEHUH.

47 3aTyxaronue, BeIHYKICHHbIE KoieOaHus. Pe3oHaHc.

48 Hucrpykrax no Th. JIp Ne 9 «3mepenue yckopeHusi CBOOOHOTO MaJIeHUs MPU MOMOIIM HUTSHOTO
MasiTHUKA

49 Pemenue 3amay, CBSI3aHHBIX C BBIYUCIICHUEM YaCcTOTHI (IIepro/ia) KoaeOaHuii.

50 CBolicTBa MEXaHUYECKHUX BOJIH.

51 JImvHa BOJTHBL.

52 MexaHuueckue BOJIHBI B TBEPIOM TeJE, CEHCMUYECKUE BOTHBI.

53 3Byk. [ poMKOCTH 3ByKa M BBICOTa TOHA.

54 OTtpaxeHue 3ByKa.

55 HNudpasByk u yapTpa3ByK.

56 O6001meHne Mo TeMe « MexaHnueckue KoJieOaHus: U BOJTHBI»

57 KP Ne 4 o reme «Mexannueckue KojieOaHUs U BOJTHBD»

58 AHaJIN3 KOHTPOJIBHOM pabOThI. DIEKTPOMArHUTHOE TOJIE.

59 DJleKTpoMarHuTHeIe BOJIHBL. CBolicTBa OMB.

60 [Ixana >7€KTPOMArHUTHBIX BOJIH.

62 Hcnons3oBanne OMB i cotoBoit cBsizu. Mucerpykraxk o Th. JIP Ne 10 «3yuyenune cBoiicteB OMB ¢
MTOMOIIIbI0 MOOUITLHOTO TeJIe(POHA»

62 DnekTpoMarHuTHas mpupoa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

63 Pemenue 3ama4 ¢ ucnonab3oBanueM Gopmyt Juisi ckopoctd OMB, mIuHBI BOJTHBI M 4aCTOTHI.

64 Hcrounuku cBera. JlyueBas monenb cBeta. [IpsMonnHENHOE pacnpoCTpaHEHHE CBETA. 3aTMEHUE

Cousana u JIyHsl.




65

OTpa}KeHI/Ie cBera. [1imockoe 3CPKaJIo. 3aKoH OTPAKXCHHUA CBCTA.

66 [Ipenomnenue cBeta. 3aKOH MPETIOMIIEHUS CBETA.

67 Perienue 3a1au ¢ UCMOIb30BaHUEM 3aKOHOB OTPAKEHUS U MPETOMIICHUS CBETA.

68 [lonrHoe BHyTpeHHee oTpaxeHue. Mcrmonapb30BaHME MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX
CBETOBOJAX.

69 JIuH3a, Xox y4yel B JTUH3E.

70 Hucrpykrax mo Th. JIP Ne 11 «Ilony4yeHue n3o0pa>keHus ¢ MOMOIIBbIO COOMPAIOIEH JIMH3bDY

71 Onrtuueckas cucrema.

72 HUuctpyktaxx mo Th. JIP Ne 12 «Ompenenenue ¢HOKYCHOTO pPACCTOSHHUS U ONTHYECKOW CHIIBI
coOuparoei JTMH3b»

73 OnTuueckue nmpudopsl: GoToanmapar, MUKPOCKOI, TEIECKOIL.

74 ['na3 kak ontuyeckas cucrema. biim3opykocTh, TaIbHO30PKOCTb.

75 Paznoxenue 6emoro ceera B criekTp. AnbiTel HptoToHA.

76 CrnoxeHue CreKTpalbHbIX LIBETOB. Jlucnepcus cBerta.

77 O6006m1eHue mo TeMe «CBETOBbBIC SIBICHUS

78 KP Ne 5 no teme «CBETOBbBIE SIBICHUS»

79 AHan3 KOHTPOIbHOM paboTel. OnbIThl Pezepdopa u nianeTapHas Mojieib aToMma.

80 Mogens atoma bopa. Mcniyckanue u norsonieHrue cBeta atToMmoM. KBaHTHI.

81 Jluneituateie criekTpbl. MHCTpykTaxk mo Th. JIP Ne 13 «HabGnioneHue CIUIONIHOTO W JIMHEHYATOTO
CIEKTPOB U3TyUCHUS

82 PanunoaktuBHOCTE. Anbha-, OeTa-, raMMa-u3IydeHUsI.

83 Crtpoenue atoMHOTO siapa. HykiioHHas Moiesib aTOMHOTO Sifpa.

84 N3oTonbl. PairoakTruBHbBIE PEBPALLICHUS.

85 Nuctpykrax no Th. JIP Ne 14 «MccnepoBanue TpekoB: H3MEPEHHUE SHEPTUU YACTULBI 10 TOPMO3ZHOMY

nyTH (1o gotorpadun)»




86

[lepuon nonypacnana.

87 JleicTBUS paAi0aKTUBHBIX W3ITyUYeHUH Ha KUBBIE OPTaHU3MBI.

88 SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCET.

89 Pemenne 3amad ¢ MCHOJIB30BAaHHUEM 3aKOHOB COXPAHEHHMS MACCOBBIX M 3apsAAOBBIX YHCEN Ha
OTIpEJICIICHUE PE3YNHTATOB SIICPHBIX PEAKIIMN; aHAJIN3 BO3MOXHOCTH WJIM HEBO3MOXXHOCTH SIIECPHOU
peaxiuu.

90 DHeprus CBs3M aTOMHBIX siiep. CBs3b MacChl U SHEPTHH.

91 Peakiiuu cuHTE3a U JCJICHUS SIEP.

92 Nctounuku 3aeprun CostHIla U 3BE3.

93 SnepHas sHEpreTUKa.

94 O60061menue no Teme «KBaHTOBBIC SIBICHUSI

95 KP Ne 6 o Teme «KBaHTOBBIE SIBICHUS

96 O060011eHrE COZIEP KaHMS OJTHOTO U3 OCHOBHBIX Pa3fesioB Kypca GU3UKU: MEXaHUYECKUE SBJICHHUS.

97 O060011eHrE CO/IeP KaHMS OJTHOTO U3 OCHOBHBIX Pa3fesioB Kypca (DU3UKU: TETJIOBBIC SIBJICHMUS.

98 O060011eHNE Co/Iep KaHMs OJTHOTO U3 OCHOBHBIX Pa3/eioB Kypca (PU3UKU:IIIEKTPOMATHUTHBIC SBIICHUS.

99 O060011eHNE CoIep KaHMs OJTHOTO U3 OCHOBHBIX Pa3fesioB Kypca (hDM3UKU: KBAHTOBBIC SIBJICHUS.

100 Pemenne pacuéTHBIX 3a7a4, B TOM YHUCIE MPEANOJIararolinX HCIOJIb30BaHUE (PU3NYECKON MOJENU U
OCHOBAHHBIX Ha COCPKaHUH PA3INIHBIX Pa3eiioB Kypca (GU3HKH.

101 HayuHblil METO/ MO3HAHUS U €Tr0 peanu3anus B GU3HUECKUX UCCIEIOBAHUSX.

102 CBs3p (U3MKM W COBPEMEHHBIX TEXHOJOTHMH B o0nacTH Tmiepeaadd WHOOpPMAIMU, SHEPreTHKE,

TPAHCIIOPTE.




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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