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HOACHUMTEJIBHAS 3AIITMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

Pabouas mporpamma no (u3MKe COCTaBI€HAa HA OCHOBE MOJIOKEHUH M TpeOOBaHUH K pe3ysibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOW MPOrpamMMBI,
npencraBieHHbIXx B denepanbHOM ToOCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIEro oOpa3oBaHMs, B cOOTBeTcTBUH ¢ Konnenmuein
npernoaBaHus yueoHoro npeamera «dusnkay, a Takxke ¢ yu€toM (eaepaibHoi paboueil mporpaMMbl BOCITUTAHUS.

Kypc ¢usukn — cucrteMooOpa3yronuii 1l €eCTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB U
SIBJICHUH, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHEH U (u3ndeckoi reorpadueii. Pu3mka — 3TO IpeaAMET, KOTOPBI HE TOJbKO BHOCHUT OCHOBHOM BKJIAJ B
€CTECTBEHHO-HAYUYHYIO KapTHHY MHUpPa, HO M NIPEJOCTaBisieT HamOojee SICHble O0pa3lbl MPUMEHEHUS HAyYHOTO METOJa IMO3HaHUs, T € crnocola MOJyuyeHus
JIOCTOBEPHBIX 3HaHMM 0 Mmupe. Hakonen, ¢pusnka — 3T0 mpeaMeT, KOTOPbIA Hapsiay ¢ APYTUMHU €CTECTBEHHO-HAYYHBIMU MPEAMETaMU JOJIKEH J1aTh IIKOJIbHUKAM
MpeJ/icTaBjlIeHHE 00 YBIEKATeNbHOCTH HAYYHOTO UCCIIE0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITHS HOBOTO 3HAHMUS.

OpnHa 13 TIaBHBIX 33134 (PU3MYECKOrO 00pa3oBaHUs B CTPYKTYpE 00IIero oopa3oBaHusi COCTOUT B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl 0OY4YalolINXcs, KOTOPhIe B JalbHEHIeM OyIyT 3aHATHI B CaMbIX pa3HO- 00pa3HbIX cdepax nestenpHOocTH. HO He Menee
BXHOW 3aJla4yeil SIBIISICTCS BBISABICHHWE W IMOATOTOBKA TAJAHTIWBBIX MOJIOJBIX JIFOJACH IS NPOAODKCHUS 00pa3oBaHUS WM JalIbHEUIIeH mpodeccrnoHaIbHOM
JESTEIbHOCT B 00JIaCTU €CTECTBEHHO-HAYUYHBIX MCCIEAOBAaHUNW M CO3/J1aHUM HOBBIX TeXHOJIOTWHA. COracHO MPUHATOMY B MEXJIYHApOJHOM COOOIIECTBE
omnpezaeneHuio, «EcTecTBeHHO-HAy4YHAass TPAMOTHOCTh — 3TO CIHOCOOHOCTH YeNlOBEKa 3aHUMAaTh AKTUBHYIO TPAKJAHCKYIO MO3UIIMI0 MO0 OOMIECTBEHHO 3HAYUMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYYHbIMU HIesiIMU. HayuHO rpaMOTHBIN YE€JIOBEK CTPEMUTCS
y4acTBOBaThb B apryMEHTHPOBAHHOM OOCYXICHHM INpOOJIEM, OTHOCALIMXCS K €CTECTBEHHbIM HAyKaM M TEXHOJIOTUSAM, 4TO TpeOyeT OT HEro cielyHoLmx
KOMIIETEHTHOCTEH:

® HAy4YHO OOBACHATH SIBICHUS,
® OIICHUWBATh U OHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BaHMS,

® MHTEPHPETUPOBATH JAHHBIE M UCIIOJIB30BATh HAyUHbIE JOKA3aTENbCTBA ISl IOIYYEHHS BBIBOIOBY.
N3yuenne pusmku ciocoOHO BHECTH peIIaONInii BKIaA B POPMUPOBAHUE €CTECTBEHHO-HAYUYHON IPaMOTHOCTU O0YUYaIOLIUXCS.
HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»
Henu nzyuenust puszuxu:

e npuoOpeTeHre MHTepeca U CTPEMJICHUS O0y4aromMXcs K HAyYHOMY U3YYEHHIO NPUPOJIbI, Pa3BUTHE HMX WHTEUIEKTYaJbHbIX U TBOPYECKHUX
CIOCOOHOCTEMN;
pa3BUTHE NMPECTABICHUN O HAYYHOM METO/I€ MO3HAHMs U (POPMHUPOBAHUE HCCIIEJOBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4E€HUSI OCHOB CTPOCHHUS MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(dbopmMHpoOBaHUE MPEACTABICHUHN O PO PU3UKH JUTS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;
pa3BUTHE MPEICTABICHUNA 0 BO3MOXKHBIX cdepax Oyayiiei npodeccHoHalbHOM 1eATeNbHOCTH, CBSI3aHHOM ¢ (pU3MKOH, MOATOTOBKA K JajbHEeHIIeMy
00y4YEeHHIO B 3TOM HallpaBiieHUHU. J[OCTHKEHHE 3TUX IleJiell Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUsl 0OECIIEUNBAETCS PEIIEHUEM CIIEAYIOLIUX
3az1a4:
e [IpUOOpETEHUE 3HAHUM O IUCKPETHOM CTPOCHMHU BEILECTBA, O MEXAHUYECKHX, TEIIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e [IpUOOpETEeHNE YMEHUN ONUCHIBATh U OOBSCHATH (PU3NYECKUE SIBICHUS C UCIIOIb30BAHUEM MTOJIyUYEHHBIX 3HAHUI;



® OCBOGHHE METOAOB pEUICHHA NPOCTEHIIMX  pacu€THBIX 3aJad C  HCHOJb30BaHMEM  (PU3UYECKUX  MOJeNed, TBOPUYECKUX U
IIPaKTUKO-OPUECHTUPOBAHHBIX 3a7a4;

® Dpa3BUTHE yMEHUH HaAOIIOAATh MPUPOJHBIC SIBICHUS W BBINOJIHATH OIBITHI, JAOOpAaTOpPHbIE PabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBaHUS C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX IPUOOPOB;

e ocBoeHHE MPUEMOB pabOThl ¢ MHPOpMAIUEll (U3UUECKOTO CoIepKaHus, BKIOYas HH(GOPMAIIMIO O COBPEMEHHBIX JOCTH)KEHUAX (PU3UKU; aHATU3 U
KPUTHYECKOE OlLIeHWBaHKE NHPOpMAIUH;

® 3HAaKOMCTBO coO cepamu MpodhecCHOHATBLHOU JESATENbHOCTH, CBA3aHHBIMU C (U3UKOH, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JOCTIDKEHUSIX (PU3NYECKON HAyKH.

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

B coorBerctBun ¢ ®I'OC OOO ¢usuka siBisieTcss 00sA3aTENBbHBIM TMPEIMETOM Ha ypPOBHE OCHOBHOTO o0miero oOpaszoBanus. JlanHas mporpamma
npeaycMaTpuBaeT n3ydeHue Gu3uky Ha 0a30BoM ypoBHE B 00bEMe 238 4 3a Tpu rofa oOydeHus, 1o 2 4 B HEJIeI0 B 7 U 8 Kilaccax M 1o 3 4 B Heneno B 9 Kiacce.
B TemarnyeckoM rutaHMpOBaHMM M1 7 M 8 KIACCOB MPEAINOJaraeTcsi pe3epB BPEMEHH, KOTOPBIH YUUTEIh MOXKET UCIIOJIB30BATh 110 CBOEMY YCMOTPEHHIO, a B 9
KJIacce — IMOBTOPUTEIHHO-0000IAIOIINIT MOTYIIb.

COJEP)KAHUE YYEBHOTI'O IIPEJIMETA

7 KIIACC

Pa3znen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®usnka — Hayka o npupoje. SAsnaenus npupoasl. Gusndeckue ABICHUA: MEXAHUUYECKUE, TEIIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne ¢puznyeckux BennyuH. Guznueckue npubopsl. [lorpemHocts n3mepennii MexxayHapoiHasi cUCTEMa €AMHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH M3Y4aloT NpUpofy. EcTecTBeHHO-Hay4HbIM MeTOJ| MO3HaHMS: HAOIIOeHNE, TOCTAaHOBKA HayYHOTO BOIIPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, 00bSICHEHHE Habt01aeMoro sBiieHus. Onucanue GU3n4ecKux sIBJICHUN ¢ TOMOIIbIO MOJIEIIEH.

Jemoncmpavyuu

1. MexaHnueckue, TEMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue npuOOpsI ¥ MPoLEAypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U ITU(PPOBBIM MPUOOPOM.

Jlabopamopnwvie padbomut u onvimol.

1. OnpenenenHue EeHbl JeIeHHs IKAIbl U3MEPUTEIHHOT0 MpUoopa.

2. 3MepeHune pacCTOSHUM.

3. Usmepenne o0bEMa )KUAKOCTH U TBEPIOTO TEA.

4. OnpeneneHue pasMepoB MaJIbIX TEl.

5. U3mepenue TeMmeparypbl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA TeMIIEPaTyphl.

6. IIpoBenenue uccieoBaHus IO MPOBEPKE TUIIOTE3bI: JANbHOCTh MOJIETA HIApUKa, MYIIEHHOTO0 TOPU30HTAIIBHO, TEM 00JIbIlIe, YeM OO0JIbIle BHICOTA MyCKa.



Pa3znea 2. [lepBoHayaibHbIE CBEJEHUS 0 CTPOCHUU BellleCTBA

CtpoeHue BelecTBa: aTOMbI U MOJICKYJIbI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIIECTBA.

JBwkeHnue yactuil BemecTBa. CBs3b CKOPOCTH JIBMJKCHHS YacTHIl ¢ Temreparypoid. bpoyHoBckoe amwxenue, auddysus. BzanmonencTBue vacTHil
BEILIECTBA: MPUTSHKCHUE U OTTAIKMBAHUE.

ArperaTHbple COCTOSIHUS BEIIIECTBA: CTPOCHHE T'a30B, KUJAKOCTEH U TBEPABIX (KPUCTALINYECKUX) TeNI. B3aMOCBA3h MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX U UX aTOMHO-MOJICKYJIIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu

1. HaGmronenne OpOoyHOBCKOTO ABHKEHUS.

2. Habmonenue nuddysum.

3. HabGmoienue siBiieHU, O0BSACHSIIONINXCS TPUTSHKEHUEM HITA OTTATKUBAHUEM YACTHI] BEIIECCTBA.

Jlabopamopnwvie padbomovt u onvimul

1. Ouenka guameTpa aToMa METOJIOM PAAO0B (C UCIOIb30BaHUEM GoTorpaduii).

2. OnbITHI O HAOIIOICHUIO TEIIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI 10 OOHAPYKCHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Paznen 3. /IBu:xeHue H B3auUMo/ielicTBHE TeJl

Mexannueckoe nBmwkeHue. PaBHomepHoe u HepaBHOMepHOE nBmkeHHe. CkopocTh. CpenHsis CKOPOCTh NMPU HEPAaBHOMEPHOM ABMXKeHUHU. Pacuér myTtu u
BPEMEHHU JIBHKCHHUSI.

SIBnenue mHepuuu. 3akOoH MHEpHUHU. B3aumojaeiicTBue Ten Kak NMpUYMHA W3MEHEHHsS CKOPOCTH JBHWXKEHHUs Tel. Macca kak Mepa MHEPTHOCTH Tena.
[TnotHOCTH BemecTBa. CBS3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIeCTRA.

Cuita Kak xapakTepUCTHKa B3auMoaeicTBus Tei. Cuia ynpyroctu u 3akoH ['yka. i3mMepeHne cuiibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJIEHHE TSATOTEHUS U CUila
TspkecTd. Cuna TsbkecTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CnokeHHMe CHII, HANpaBIEHHBIX MO OAHOW mpsiMoi. PaBHoneicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEeHUs U TpeHue okosi. Tpenue B npupoae u texuuke (MC).

Hemoncmpayuu

1. HabmoieHue MexaHu4ecKoro JBUKCHHUS Tea.

2. U3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKEHUS.

3. HabmtoieHue siBieHNs HHEPLHH.

4. HabmroieHre U3BMEHEHUs1 CKOPOCTH MPH B3auMoiecTBUH Tell. 5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJI.

6. Ciio)eHue CUII, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapuKa B )KHUJIKOCTH, MOJEIHU 3JIEKTPUUECKOT0 aBTOMOOWIIS U T. I1.).

2. OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WIIH IapuKa M0 HAaKJIOHHOW IIIOCKOCTH.

3. OnpeneneHne mI0OTHOCTH TBEPIOTO TeNa.



4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsbKeHus (J1e- popMaium) Npy>KUHbI OT MPUIOKEHHON CHITBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTh CHIIbI TPEHHS CKOJIBKEHHSI OT Beca Tejla U XapaKkTepa COIMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

Hasnenne. CiocoObl yMEHBIICHHUS M YBEIMYCHHS JaBieHus. [laBnenne raza. 3aBUCUMOCTD JIaBJICHUs ra3a oT 00béma, TeMmnepatypsl. [lepenaua naBneHus
TBEPIBIMU TEJAMH, JKUAKOCTAMH W razamu. 3akoH [lackamsg. IIHeBMaTHuecKkue MamMHBL. 3aBUCHUMOCTH JABJICHUS XHJIKOCTH OT TIyOWHBI. [ 'mapocrarnieckuit
napaznokc. Coobmaromuecst cocyabl. [ mapaBanueckue MexaHu3MBbl.

Atmocdepa 3emin u atmocepHoe maBieHue. [IpuunHbl cymecTBoBaHus BO3aymHON o0onouku 3emiau. OnbiTr Toppuuemu. M3mepenne armochepHOTo
NaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOI0 JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uzMepeHust arMochepHOro AaBJICHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BritankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu

1. 3aBUCHMOCTD JaBJ€HUS ra3a OT TEMIIEPATYPBhI.

2. Ilepenava aBieHUs )KUJKOCTBIO U Ta30M.

3. Coobmaromuecs cocyasl. 4. ['uapaBnuueckuit mpecc.

5. IlposiBneHue AeicTBUS aTMOC(EPHOTO 1aBICHUS.

6. 3aBUCUMOCTb BBITQJIKUBAIOLIEH CHIIbI OT 00bEMA MOTPYKEHHON YaCcTH TeNa U IUIOTHOCTHU KUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BBITECHEHHON KUIKOCTH.

8. YcnoBue niaBaHus Tell: IUIaBaHUE UITU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHHUS IIJIOTHOCTEN TeJla U )KUJIKOCTH.

Jlabopamopnuvie pabomovt u onvimul

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00BéMa HOl"py>KéHHOI71 B XXNIKOCTb 4aCTH TCJIa.
2. OHpeI[eJ'ICHI/Ie BBITAJIKUBAIOIICH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO, HOl"py}KéHHOG B XKXUJKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CUIIBI, IEHCTBYIO- M€l Ha TEJO B KUAKOCTH, OT Macchl Telna.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIIKMBAIOIIEH CHUJIBI, IEHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMA MOrPYKEHHON B YKUJKOCTh YaCTH
TeJa ¥ OT MJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHHE JIOJKU U OTIpe/iesieHHe €€ Tpy30MoAbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. DHepPIus

Mexanunueckas padboTta. MoIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJ0K, HaKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecus pbidara. [IpuMeHeHne npaBuia paBHOBECHS pbldara K 0J0Ky. «30510Toe
npasuiio» Mexanuku. KITJ] mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasi sHeprus. Kunetnueckas ¥ noTeHuMandbHas sHeprus. [IpeBpaiieHne ogHOro BUAAa MEXaHWYECKOH PHEPIruu B APYroi. 3aKOH COXpaHEHHS
SHEPIUU B MEXaHHKE.

Hemoncmpayuu

1. ITpuMeprl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie pabomot u onvimul

1. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAIBHOMN MTOBEPXHOCTH.
2. UccnenoBanue ycinoBuii paBHoBecus poiuara. 3. U3mepenne KII/] HakmoHHOM MJI0CKOCTH.

4. 3ydenue 3aKkO0Ha COXPAHEHUSI MEXaHUYECKOU IHEPTUH.

8 KJIACC

Pa3gen 6. TensioBbie IBJICHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUHM CTpPOEHHs BemnlecTBa. Macca u pa3Mepbl aTOMOB U MOJeKyJd. OnbIThl, TOATBEPKIAOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOro cocTossHuid BemecTBa. Kpucrammndyeckue u amopdubie Tena. OObsSCHEHUE CBOWCTB Ta30B, )XHIKOCTCH H
TBEPJBIX TEJ HA OCHOBE TMOJIOKEHUN MOJICKYJIIPHO-KUHETUYECKOU Teopun. CMaunBaHUE U KallWJUISIPHBIC SBJICHUS. TeII0BOE paCIIMPEHHE U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIXKCHHS 4acTHIl. BHyTpeHHsis sHeprusi. CriocoObl M3MEHEHHUS BHYTPEHHEH SHEPTHUU:
TeIJIonepeiaya U coBepiineHue padboTel. Buasl Ternionepenayn: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHHUE.

KonunuecTBo TemnoTsl. YienbHas TEMIOEMKOCTh BellecTBA. TeruiooOMeH M TEIIOBO€ paBHOBECHE. YpaBHEHHE TerjioBoro Oamanca. [lnaBieHue wu
OTBEpACBaHNE KPUCTAJIMYECKHX BEIIECTB. YaeibHas Tersora miuaBieHus. [lapooOpa3zoBanue u konaeHcanus Mcmapenwe. Kumenue. YnenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxxHocTs Bo3yXa.

DHeprus TOTIMBa. Y IeJIbHas TETJI0Ta CrTOPaAHUS.

[Tpunnumne! padots! TermmoBeix aeurateneit KI1/ TemnoBoro nqeuratesns. TermoBbie IBUTaTeNy U 3alIUTa OKPYKAIOIIEH CPEJIbI.

3aK0oH COXpaHEHUs U TIPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIEccaXx.

Hemoncmpayuu
. Habnronenue 6poyHOBCKOTO ABUKEHUSI.

. Ha6monenue nuddysum.

. HaGmoenue siBlieHnit cMauyrMBaHUS M KalWJUISIPHBIX SIBJICHUH.

. Habnronenue TemmoBoro pacimpeHust Tell.

. I3smeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarPEBAHUU W OXJTAKICHUH.
. [IpaBuna u3zmepeHus TemMneparypsbl.

. Buasl Tenonepenaun.

0 3 N L W

. OXJ'Ia)KIlCHI/IC IIpru COBCPILICHUU pa6OTBI.

9. HarpeBanue nipu coBepiieHun padoThl BHEITHUME cuiamMu. 10. CpaBHEHHE TETIIOEMKOCTEH pa3IMUHbBIX BEIIECTB.
11. HaOmroneune KUIieHus.

12. HaGmroeHre moCcTOSIHCTBA TEMITEPATypPhl TIPH TUIABJICHUH.

13. Mozmenu TeII0BbIX IBUTATENIEH.



Jlabopamopnwvie pabomot u onvimul

. OnbITHI IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKECHUS.

. OnBITHI MO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

. OnbITH IO HAOJIIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH M TBEPBIX TEI.

. Onpenenenue naBieHUs BO3lyXa B OayUIOHE HIMIPHIIA.

. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHuUs WM OXJIAXKICHUSI.

. [IpoBepka rumnoTe3bl JTMHEHHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.
. Habnronenue n3aMeHeHus: BHyTPEHHEHW SHEPTUU Tejla B pe3ysbTare TeIuionepeiauu U padboThl BHEIIHUX CHIL

. UccnenoBanue siBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHOM U TOpsYei BOBI.
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9. OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIyYCHHOTO BOJIOW P TEIUIOOOMEHE C HarpeThIM METAJUTUIECKUM IFIIMHIPOM.

10. Onpenenenue yaenpbHol TemnoéMkocty Bemiectsa. 11. MccnenoBanue npouecca ucnapeHus.

12. Onpenenenre OTHOCUTENIBHON BIAXHOCTH Bo3ayxa. 13. OnpeneneHue yaeabHOM TEIIOTHI IUIABJICHUS JIba.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS

Onektpuzanus Tei. JlBa poja sSieKTpUUYECKUX 3apsaoB. BiaumopeiicTBue 3apsikeHHBbIX Tenl. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aMMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

DnekTpuueckoe noje. Hanpspk€HHOCTD 3aeKTpuyeckoro moss. [IpuHun cyneprno3unuu 3MeKTPHUecKuX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpudeckux 3apsyioB. DJIeMEHTapHbIA siekTpuueckuit 3apsga. Ctpoenue aroma. [IpOBOAHMKHM M JTUANCKTPUKUA. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3aps/a.

DONEeKTPUYECKUH TOK. YCIOBHUS CYHIECTBOBAHMS J3JEKTPUUECKOTO TOKa. VICTOUHMKM TMOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHI TOK B KHUIKOCTSAX U ra3ax.

3HeKTpI/I‘-ICCKa${ OCIIb. Cuna Toka. BHGKTpI/IquKoe HaITpsI’KCHUC. COHpOTI/IBHeHI/Ie IMPOBOJHUKA. YaenpHOE COIIPOTUBJICHHUEC BCILCCTBA. 3akon Owma JJIsA
y4acCTKa LCIIN. IlocnenoBarenbHOE U napajisieJIbHOC COCANHCHUC TTIPOBOAHHUKOB.

PaboTta 1 MOLTHOCTH 3JIEKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue ey U MoTpeOuTeNn 3MeKTpudeckoil sHeprun B 6b1Ty. KopoTkoe
3aMbIKaHUE.

ITocTostHHEIE MarHUTEL. B3anMoIelcTBIE NOCTOSIHHEIX MarHUTOB. MarHutHoe Imosie. MaruutHoe 1mojie 3eMJIM B €ro 3HaYeHHe JUIST KU3HU Ha 3emie. OnbIT
Opcrena. MarHutHoe TMOJE€ 3JIEKTPUUYECKOro Toka. [IpuMeHeHue 53JIeKTpOMarHuTOB B TEXHUKE. [[eiCTBME MAarHUTHOTO IO Ha MPOBOAHUK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSIHHOTO TOKA. MCIOMb30BaHKE 3IIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet Dapanes. SIBneHue snexTpomarHuTHOW WHAYKIMU. [IpaBuno Jlenma. Onekrporeneparop. CrocoObl TONYYEHHS AICKTPUYECKON IHEPTHUU.
DNEeKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu
1. Dnexrpuzanus Tel.

2. JIBa poJia 3JEKTPUUECKUX 3apsa0B U B3aUMOJICUCTBUE 3apSIAKEHHBIX TEI.
3. YCTpoiCTBO U AEHCTBUE AIIEKTPOCKONA. 4. DIEKTPOCTATUUECKAs NHYKIIHS.



5. 3aKOH COXpaHEHHMS ANEKTPUUECKUX 3aPAJIOB.

6. IIpOBOJTHUKH U TUDJICKTPUKH.

7. MonenupoBaHUEe CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

8. cTOYHHMKY TTOCTOSTHHOT'O TOKA.

9. JleficTBUSI 2JEKTPUUECKOTO TOKA.

10. DnexkTpuyecKkuil TOK B )KUJIKOCTH.

11. I'a30BBbIit pa3ps.

12. 3aMepeHue cuiibl TOKa aMIIEpMETPOM.

13. M3mepeHue 3JIeKTPUIeCKOro HapsKeHNs BOIBTMETPOM.

14. PeoctaT 1 Mara3uH COnpOTUBIICHUM.

15. BzaumoaeiicTBHE TOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/Ie/ICHUs MTOJIOCOB MarHuTa.
17. MonenupoBaHHE MarHUTHBIX TOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmbIT OpcTena.

19. MarauTHoe 1nosje Toka. JJIeKTPOMAarHurT.

20. [leiicTBME€ MAarHUTHOTO IOJISl HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTeb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS JIEKTPOMATHUTHON MHAYKIIMH.

23. Onbrter @apanes.

24. 3aBUCUMOCTH HaIpaBJICHUS UHIAYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHSI.
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomovt u onvimul

1. OnbBITH IO HAOIOACHUIO AIEKTPU3ALNH T MHAYKIIUEH U PU COMPUKOCHOBEHUH.

2. UccnenoBanue NEMCTBUS JIEKTPUUECKOTO OIS HA TPOBOJHUKY U JUAIEKTPUKH.

3. Coopka u mpoBepka pabOThI AJAEKTPUUECKOM IIENMU TOCTOSTHHOTO TOKA.

4. N3mepeHnne u peryJIMpoOBaHHE CHJIbI TOKA.

5. U3mepenue u peryaupoBaHue HaIpsHKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, HUIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIIEHUSI PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUYECKOrO CO- IMPOTHBJIEHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA IONEPEUYHOr0 CEYEHUs M
Marepuana.

8. IlpoBepka mpaBua cI0KEeHUs HAPSHKEHUH MPU MOCIIEI0BAaTEIbHOM COEIUHEHUH IBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJisl CUIIBI TOKA MIPH MMapaJlIeIbHOM COSMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UYIIIETO YepPe3 PE3UCTOP.



11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIIEIIEMOI HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIaM- MOYKY, OT HaNPSHKEHUsS HA HEil.

13. Onpenenenue KII/I HarpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSIHHBIX MarHUTOB.

15. 3yyeHue MaraHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MPU UX O0OBEAMHEHUU U Pa3/ICIICHUH.

16. UccnenoBanue NeWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBHS KaTYIIKU C TOKOM M MarHUTa OT CUJIbI TOKA M HANIPaBJICHUS TOKA B KaTyIIKE.
18. N3ydyeHue neicTBUSE MArHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

19. KonctpyupoBaHnue u u3yueHue padoThl 3JEKTPOABUTATES.

20. U3mepenne KII/] snekTpoaBuraTenbHOM YCTAHOBKH.

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHON MHYKIIUU: UCCIIE0BAHNE N3MEHEHUM 3HAUCHUS U HAIIPABJICHHS] HHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUSA

Mexanuueckoe IBuxkeHHE. MarepuanbHas Touka. Cucrema or- c4yé€ra. OTHOCHUTENBHOCTh MEXaHMUYECKOIo JBHXKEHHUS. PaBHOMEpHOE MNpsMOJuHEIHOEe
nBrkeHne. HepaBHoMepHOe npsMonnHeHoe nBrkeHue. CpeHsas 1 MTHOBEHHAsi CKOPOCTh Tela TP HEPAaBHOMEPHOM JIBUYKEHUHU.

Yckopenue. PaBHOyckopeHHOe psMosinHeHoe aBmkenue. CoboaHoe nagenue. OnbiTol [anues.

PaBHOMepHOE 1BHkKEHHE O OKpyx)HOCTH. Ilepuon u yacrora oOpamienus. JIuneitHas u yriaosas ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEeHuUe.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHumn cynepno3suuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHUS, CUjla TPEHUS IOKOS, IPYrye BUJIbI TPEHUS.

Cuna Ts)KECTU U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe cBoOoAHOro najeHus. JBuxenue mianet Bokpyr Connua. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue MarepuanbHOl TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPIOTO Tena C 3aKPEIUIEHHOW OChbi0 BparieHus. MomeHT cuibl. LleHTp
TSAKECTH.

Nmnynbe Tena. 3Menenue umnynbca. Mnynbsce cuiibl. 3aKOH COXpaHEHUs UMITYNbca. PeakTHBHOE IBUKEHUE.

Mexanuueckasi pabota 1 MOIIHOCTb. PaboTa cui TsKecTH, ynpy- TocTH, TpeHus. CBs3b SHepruu U paboTsl. [loTeHnnanbHas sHeprus Tena, MoAHATOrO Hajl
MIOBEPXHOCTBIO 3eMid. [loTeHiumanbHas 3Heprust cxarod npykuHbl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW DHHEPrMM. 3aKOH COXPaHEHUs
MEXaHUUYECKON SHEPTHH.

Hemoncmpayuu

1. HabmroieHne MexaHu4ecKoro JBUKEHHSI TeJla OTHOCUTEIHHO Pa3HBIX TEN OTCUYETA

2. CpaBHEHUE NTyTEH U TPACKTOPHUI ABUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA
3. I3MepeHne CKOPOCTH U YCKOPEHHUS TPSIMOJIMHEUHOTO ABUKECHHUS.

4. UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.



5. HaGnronenune ABMKEHUS Tea Mo OKPY>KHOCTH.

6. HabOntoneHre MexaHMYECKUX SBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIHHO
KaOMHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MACChl TeJla U ACHCTBYIOIIECH Ha HETO CUJIBIL.

8. HaOmroneHue paBeHCTBa CHII IIPU B3aUMOJICHCTBUH TEJL.

9. 3MmeHeHue Beca Tejla IpU YCKOPEHHOM JIBUIKEHUH.

10. ITepenaya umnyJibca Ipu B3aUMOJICUCTBUHU TEII.

11. TIpeoGpa3oBaHus SHEPTUH MPU B3aUMOJCHCTBUU TEJ.

12 CoxpaneHue uMnysbca Npv HEYNPYroM B3auMOJICUCTBUU.

13. CoxpaHeHue UMITyabca Mpu aOCONIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.

15. Coxpanenne MEXaHMYECKOM dHEPTruu IpyU CBOOOJHOM NaJACHUU.

16. CoxpaHeHne MEXaHUUYECKOM 3HEPTUU NIPU JBUKEHUU Teja M0 IEHCTBUEM MPY>KUHBI.

Jlabopamopnwvie padbomovt u onvimul

1. KoHncTpyrpoBaHue TpakTa AJisl pa3sroHa U JalbHENUIIEro paBHO- MEPHOIO JBMKEHUSI IIAPUKA UITU TEJIEKKH.

2. Onpenenenne cpeHel CKOPOCTH CKOJIBKEHHSI OpycKa WIIH ABMKEHUS IapuKa M0 HAaKJIOHHOH IIOCKOCTH.

3. Onpenenenre ycKOpeHUs Tella Ipy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHUH 0€3 HauaJIbHOM CKOPOCTH.

5. IlpoBepka TIHIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBI)KEHUM O€3 HayaJbHOW CKOPOCTM NYTH OTHOCATCS Kak psi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEKYTKU BPEMEHU OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIbKEHHUS OT CHIIbI HOPMAJIbHOTO JaBJICHUSI.

7. Onpenenenune ko3 HUIUEHTa TPEHHSI CKOJIbKEHHUS.

8 Onpenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenuie pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JABHXKEHUH TeJIa MO0 TOPU30HTAIbHOM MTOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME TPy3a C UCTIOJIB30BAHUEM HETIOABMKHOTO M TIOJIBFXKHOTO OJIOKOB.

11. N3ydyeHue 3aKkOHAa COXPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJHBI

KonebarenpHoe nBuxkeHne. OCHOBHBIE XapaKTePUCTHKH KojeOaHWM: MEpHoJ], YacToTa, aMIUTUTyaa. MaTemMaTudecKuid M TPYKUHHBIM MasTHUKU.
[IpeBparieHre sHEPTruU MpU KOIeOATEIILHOM JIBIKEHUH.

3aryxaromue konebanus. BeinyxkneHHsle konebanus. Pesonanc. Mexanndeckue BonHbl. CBOMCTBa MeXaHWYecKUX BONH. [Ipo- MONbHBIE U TIOTIEpEYHBIE
BOJIHBI. /[TMHA BOJIHBI 1 CKOPOCTH €€ pacpocTpaHeHus. MexaHn4yecKkre BOJIHbI B TBEPIOM Tejle, CEHCMUYECKHE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHbpa3ByKk U yIbTpa3ByK.



Hemoncmpayuu

1. HaGmonenune koneGaHuid T MO JeMCTBUEM CHITBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGnroenue kose0aHuii rpy3a Ha HUTH M HA TIPYXKHUHE.

3. HabmroieHue BhIHYKIEHHBIX KOJIEOaHUM U pe30HAHCA.

4. PacripoctpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

5. HabnioneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI. 6. AKyCTUYECKUI pe30HaHC.
Jlabopamopnwvie pabomovt u onvimul

1. Omnpenenenue 4acTOTHI U NEPUOJIA KOJIeOaHUI MaTeMaTHUYeCKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEpUoa KojaeOaHuil Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCHMOCTH Mepro/ia KoieOaHuil MOABEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
4. UccnenoBanue 3aBUCUMOCTH MEpHOa KoJeOaHU| MPYKMHHOTO MasiTHUKA OT MaccChl Ipys3a.

5. [IpoBepka HE3aBUCUMOCTH NIEpHO/Ia KOIeOaHMil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.
6. OMBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTH TIEpUOIa KOIeOaHU MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepeHue yckopeHusi CBOOOAHOTO MaICHHS.

Pa3nen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

ONEKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHblE BOJHBL. (CBOMCTBAa 2IEKTPOMarHUTHbIX BOJH. Illkana snexrpoMarHuTHBIX BOJH. lcmonb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH AJIsI COTOBOM CBSI3H.

DnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBoiicTBa cBeTa. JlabopaTopHbIe pabOTHI M OIBITHI

1 M3yueHue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3zgea 11. CBeToBbI€e siBJICHUS

JlyueBas monens cBeta. Mcrounnku cseta. [IpsamonuneliHoe pacnipocTpaneHue cBeta. 3atMeHust ConHna u JIyHnel. Otpaxenune cBera. [lnockoe 3epkaino.
3aKOH OTpa)KEHHS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHUs cBeTa. [loiHOe BHYTpeHHee OTpakeHue cBeTa. MCmojb30BaHHME MOJHOTO BHYTPEHHETO OTPaKEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa myueit B nmH3ze. OnTudeckas cucreMa QoroarnmnapaTta, MUKpockona u teieckona (MC). I'ma3 xak onrTuueckas cucrema. bian3opykocTs u
JAJIbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. CliojkeHue crieKTpaibHbBIX I[BETOB. Jlucnepcus cBeta.

Hemoncmpayuu

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA.



OtpaxkeHue cBeTa.

[Tony4yenne n300paXkeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTuyeckuii CBETOBO/I.

Xon styueit B coOMparomei Jnnse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yeHnue n3o0paxeHnii C MOMOIIBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKO- Ma.
Mopens riasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tonyuenue 6enoro cBera MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.

Jlabopamopnwvie padbomovt u onvimul

HccnenoBanre 3aBUCIMOCTH YIJla OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

N3yuenne xapakTepucTHK N300pakeHUs [IPEIMETa B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJIa MaJeHUs Ha IPaHULIE «BO3yX—CTEKIIO.
[Toydenne n300pakeHMid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPArOLIEi INH3HI.

OnbITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OMNBITHI IO BOCIIPUSATHUIO I[BETA MPEIMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

Pa3gen 12. KBaHTOBbBIE SABJICHUSA

OmnsiThl Peszepdopaa u muianerapHast Mosiens atoMa. Mojens atoma bopa. Mcyckanue u nornomenue cBera aroMoM. KBaHTel. JInHeiiuaTbie crieKTphl.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramMmma-u3nydeHusi. CTpoeHue aroMHOro sapa. HykiaoHHast Mozienb aToMHOTO sipa. M30Tomnsl.

PaanoaktuBHbIE TpeBpatenus. [lepuosa morypacmaia aTOMHBIX sJIEP.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUs 3apsiI0BOIO M MAacCOBOIO YMCENl. DHEPrusl CBSI3W aTOMHBIX sjep. CBsA3b MacChl M 3HEpruu. Peakuuu cuHTe3a u
nenenus saep. Mecrounvky sHeprun CoJtHIA U 3BE3.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3JIyY€HUN Ha )KMBBIE OPTaHU3MBI.

Hemoncmpayuu

CnexTpsl U3JIy4eHHs U TOTJIOIIEHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnexTp Boaopo/a.

Habmionenue TpexoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOIUX U3TYYCHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.



JlaGopaTopHbie pabOThI U OTIBITHI

HaOmnroneHue CIIomHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenune paanoakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-00001IAK0IIUIA MOTYJIb

[ToBTOpUTENEHO-0000IMAOIUK MOIYJb TpPEIHA3HAYEH IJIS CHCTEMAaTH3allud W OOOOIICHHS MPEJAMETHOTO COJIEPKAHUS W OIbITa JIEATEIHHOCTH,
MPUOOPETEHHOTO MPHU M3YYECHUHU BCEro Kypca (DU3UKH, a TakKe I MOATrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY K- 3aMEHYy 10 (hU3UKE IJis 00ydaroniuxcs,
BBIOPABIIIKMX ATOT YY€OHBIN MIPEAMET.

[Ipy u3ydyeHUH [AHHOTO MOJIYJS PEATH3YIOTCS U CHUCTEMATH3UPYIOTCS BUIBI JIEATEIHHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCs IOCTHKEHUE
MPEIMETHBIX U METaNpEeJIMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB OOydeHHUs, (OpMHUpPYETCS E€CTECTBEHHO-HAy4YHas T'PAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB
WCCJICIOBAHMS SIBJICHUI MPUPOJBI U TEXHUKH, OBJIAJCHHEC YMEHUSMU OOBSICHATH (PU3NUCCKHUC SBJICHUS, MPUMEHSS MOJNyUYECHHBIC 3HAHUS, PEllaTh 3a/Ja4d, B TOM
YHUCJIe KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IpyuHUIMIIHAIBHO ESATENbHOCTHBIA XapaKTep JAHHOTIO pasfesa peaJM3yeTcs 3a CU€T TOro, 4TO YYalluecs BBIIOJHSAIOT 3aJaHus, B KOTOPBIX HM
MpeyIaracTcs:

® Ha OCHOBE MOJIyUYEHHBIX 3HAHUH PacClO3HABATH M HAYYHO OOBSICHITH (PH3UUECKHE SIBICHUS B OKPYKAIOIICH IPUPOJIC U TIOBCSTHEBHOM KU3HU;

®  HCIIOJIB30BATh HAYYHBIC METOJIBI HCCIIEAOBAHUS (DU3MUCCKUX SBJICHUIA, B TOM YHCIIE ISl IPOBEPKHU THITOTE3 U MOJTYICHHS TEOPETUICCKIX BBHIBOJIOB;

e OOBSCHATH HAyYHBIE OCHOBBI HAHOOJIEE BAXXHBIX JTIOCTUKEHUN CO- BPEMEHHBIX TEXHOJIOTHH, HATPUMED, MPAKTUIECKOTO HUCIIOIH30BAHUS PA3TMUHbIX
HMCTOYHHKOB PHEPTUU HA OCHOBE 3aKOHA IPE- BPAIIEHUS U COXPAHEHUsSI BCEX U3BECTHBIX BUIOB SHEPTHH.

Kaxnmas w3 TemM JaHHOTO pasjenia BKIIOYAET JKCIIEPUMEHTAIbHOE HCCieoBaHHe 0000IIaronero xapakrepa. Pazgen 3aBepriaeTcsi MpoBeIEeHUEM
JTUArHOCTUYECKOW U OIIEHOYHOM pabOTHI 32 KypC OCHOBHOM IIKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

I/I3y‘{CHI/Ie yqe6H0ro npeamMeTa «Pu3mkKa» Ha YPOBHE OCHOBHOI'O 06]].[61"0 06p330BaHI/I}I JOJIXKHO obecneunBaTh AOCTUIKCHUC CIICAYIOIINUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U TPECAMETHBIX O6p8.30BaTCJ'ILHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:
® [POSIBIECHUE MHTEpEca K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NUECKOI HayKH;
® [[EHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX (PU3HUKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60cCnumanue:

® TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCYXJIEHUH OOLIECTBEHHO- 3HAUMMBIX M 3THYECKUX MPOOJEM, CBSI3aHHBIX C IMPAKTUYECKUM IMPUMEHEHHUEM
JOCTIKEHUH (pr3ukw;
® 0OCO3HaHHE BA)KHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B ICATEIBHOCTH YIEHOTO.



Icmemuueckoe ocnumanue:

® BOCIpPHUATHE ICTETUUECKUX KayecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOI'O [TOCTPOEHHS, CTPOrOCTH, TOUHOCTH, JaKOHUYHOCTH. L{eHHOCTH HayyHOrO
MO3HAHUS:
® 0CO3HaHHE IEHHOCTH (PM3MYECKON HAyKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHA, B)KHEHIIIEH COCTABIISIONICH
KYJIbTYPBI;
® pa3BUTHE HAYYHOM JHOO03HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH.
Dopmuposanue Kyabnypol 300p06ba U IMOUUOHATLHOZO0 0J1G20NOYUUA:

® OCO3HaHHWE IIEHHOCTH Oe30macHOro obpasa JKM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TPaBWIJI OE30MAaCHOTO TMOBEICHHS Ha
TpaHCIOPTE, HA JOPOTaX, C JEKTPUUECKUM H TEINIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCJIOBHSIX;
e chOpMHPOBAHHOCTH HaBbIKA peIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa y APYroro 4yeaoBeKa.
Tpyoosoe socnumanue:

® aKTHUBHOE Y4acTHUE B PEHICHUU NMPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOPOJA, Kpasi) TEXHOJIOTHYECKON U COIMATbHOM HaIlpaBICHHOCTH,
TPeOYIOMIMX B TOM YHUCIIC U PUINUCCKUX 3HAHMIA,
® HHTEpeC K MPAKTUYECKOMY H3yUeHUIOo Mpodeccuit, CBI3aHHBIX C PUIUKOM.

Ixonozuueckoe eocnumanue:

e OpHCHTalus Ha MpUMEHEHHe (PU3MYECKUX 3HAHWA Ul PEIICHHS 33a7ad B 00JAaCTH OKPYXArOIeH Cpesbl, MIIaHWPOBAHUS TOCTYIIKOB M OLIEHKH MX
BO3MO>KHBIX [TOCJIEZCTBHUI ISl OKPY’KAIOLEN CPEbl;
e 0CO3HaHME INI00AIBHOIO XapakTepa 3KOJOrMUECKUX IPo0IeM U IyTel UX PEeLIeHNUs.

Aoanmayusa 00yuarue2ocsa K u3MeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIUL CPedbl:

L HOTpC6HOCTb BO B3aHMOHeﬁCTBHH IIpU BBIITOJTHCHUHN I/ICCJ'IeI[OBaHI/Iﬁ " IIPOCKTOB (I)H3I/IquKOI>’I HAITPAaBJICHHOCTH, OTKPLITOCTH OIIBITY U 3HAHUAM
JIPYTHX;

ITIOBBIIIICHHUC ypOBHfI CBOCfI KOMIICTCHTHOCTH tlepe3 HpaKTI/ILICCKYI-O JACATCIIbHOCTD,

HOTpC6HOCTb B Q)OpMHpOBaHI/II/I HOBBIX 3HaHHfI, B TOM YHUCJIC (bOpMy.]'II/IPOBaTB UaCHu, IOHATHA, TUIIOTC3bI O (I)I/I3I/ILIGCKI/IX O6’BCKT8.X U ABJICHUAX,
OCO3HAaHHUEC r[[e(l)I/II_II/ITOB CO6CTBCHHBIX 3HAaHUM U KOMIIETEHTHOCTEN B O6J'I8.CTI/I (1)I/I3I/IKI/I,

IJIAaHUPOBAHUC CBOCTO Pa3BUTHUS B HpI/IO6pCTCHI/II/I HOBBIX (I)H3PI‘-I€CKHX 3HaHPII>i;

CTPCMIICHHUC AaHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U IIPUPOBI, 06LL[CCTB3. U 3KOHOMHMKH, B TOM YHUCJIC C UCIIOJIB30BAHUEM (I)I/IBI/I‘-ICCKI/IX 3HaHHI>'I;
OIICHKAa CBOUX ﬂeﬁCTBHﬁ C y‘-IéTOM BJIMAHUSA HA OKPYKAIOINYIO CPCAY, BOSMOKHBIX FJ'IO63.J'IBHLIX HOCJ'IC,[ICTBPIﬁ.

METAIIPEJMETHBIE PE3YJIbTATBI
YHuBepcaibHble O3HABATEIbHbIE 1eCTBUA
ba3zoenie nocuueckue oeiicmeu:

® BBIIBIIATH M XapaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKH O0OBEKTOB (SIBICHUI);
® yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(PUKALINU, OCHOBAHUS [ 0000IIEHUS M CPABHEHUS;
®  BBIIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMBIX (DaKkTaxX, JAHHBIX U HAOIIOACHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;



BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U NP U3y4eHUU (DU3MUECKHX SBIICHUH U MPOLIECCOB; JAENaTh BEIBOJBI C UCIIOIB30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITFOUCHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PHU3UUYECKUX BEIHYUH;

CaMOCTOSITENIbHO BBIOUPATh CIOCOO perieHusl y4eOHOUM (u3nmdeckoil 3amayu (CpaBHEHHE HECKOJIbKHUX BapUaHTOB pEHIeHMs, BHIOOp Hauboiee
MOAXOASIIETO C YYETOM CAMOCTOSITEILHO BBIJIETICHHBIX KPUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeus:

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOJUTH [0 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIIBIT, HE- CIOXKHBIN (PU3MUECKUIl SKCIIEPUMEHT, HEOOIIBIIOE HCCIeJOBAHUE (PU3UIECKOTO
SBJICHUS;

OLIEHUBATh HA IPUMEHUMOCTb M JOCTOBEPHOCTh UH(OPMALIHIO, IOJYYEHHYIO B X0/1€ UCCIIEJOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYIUPOBaTh 000OIIEHNS 1 BBIBOJIBI IO Pe3yibTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, OIIbITA, UCCIIEI0BAaHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JAlbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, & TAKXKE BBIABHTaTh MPEAINIONIOKEHUS 00 MX Pa3sBUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmauueii:

MPUMCHSTh Pa3IMYHBIE METOJbI, HTHCTPYMEHTBI M 3aIPOCHI IPU MOUCKE UM 0TOOpe WH(MOPMAIMY WM JAHHBIX C YIETOM TPEIJIOKEHHONW YdeOHOM
bu3nUecKoil 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BHJIOB U (DOPM MPEICTABICHUS,

CaMOCTOSITEIILHO BBIOUPATh ONTHMAIBHYIO0 (hopMy TpecTaBicHus HHGOPMAIMKA U WITIOCTPUPOBATH PEIIaeMbIC 3a/1a4l HE- CIIOKHBIMU CXEMaMH,
JTuarpaMMamu, HTHOU rpauKoi U uX KOMOMHAITUSIMHU.

YHI/IBepcaHLHbIe KOMMYHHUKATUBHBIC JeHCTBHUA

Obwenue:

B XOJIe 00CYXKJIeHUsI Y4eOHOTr0 MaTepuaia, pe3yJbTaToB JJA0OPATOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIAaeMOM TEMBI U
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIIICHHUE 3a/1a4H U MOJIIepKaHue OJIaroKenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOU CYXJICHUS C CYKACHUSIMH IPYTHX YYACTHUKOB JHajora, OOHapy>KUBATh pa3Inyhe U CXOJCTBO MO3UIUH;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCTIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Coemecmnasn oeamenvHocms (COMpyoOHUUECmeo):

MOHUMATh U UCTIOJIb30BaTh MIPEUMYIIECTBA KOMaHTHOW M UHIAMBHIyalbHOIN paObOThI IPU PEIIEHNH KOHKPETHOM (hpr3nueckoi mpoOieMsl;
OPUHUMATh IeJId COBMECTHOM JesTeNbHOCTH, OPraHU30BHIBATh JEHCTBUS MO €€ JOCTHKEHMIO: PACIpPENeNsiTh POJH, OOCYX AaTh MPOLECCHl U
pe3ysbTaThl COBMECTHOM pabOThl; 0000IIaTh MHEHHUS! HECKOJIBKHX JIFOJICH;

BBITMOJIHATh CBOIO YacTh pabOThI, JOCTUTas KAaueCTBEHHOTO pe3yjbTaTa IO CBOEMY HANpPAaBJIEHUIO U KOOPAWHUPYS CBOU JEHCTBUS C IPYTHMMH
YIeHaMU KOMaHIbl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSAM, CAMOCTOATENBHO C(HhOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

YHuBepcanbHbIe peryJaTHBHBIE 1eHCTBUSA

Camoopzauuzauuﬂ:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYalHsIX, TPEOYIOMUX s perieHnus pu3ndeckux 3HaHui;



OpPUEHTUPOBATHCS B PA3JINYHBIX MMOAXO0AAX MPUHATHUSA PEIIECHUHN (MHAUBUAYAIBHOE, IPUHATUE PELICHUS B IPYIIE, IPUHATHE PEILICHUIN TPYIIIO);
CaMOCTOSITENIFHO COCTABJIATH AJTOPUTM peLIeHUs (PU3UUECKON 3a7jauu WM TUIaHa UCCIIEAOBAHMS C YUETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NIPEJIaracMble BAPUAHThI PEIICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camokonmponyw (peghaexcusn):

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH NPUYUHBI JOCTUKEHUS (HEAOCTHXKEHNUS) PE3Yy/IbTaTOB ACSITEIbHOCTH, 1aBaTh OLICHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh (B TOM YHCJIE€ B XOJ BBHINOJHEHUS (PU3UYECKOTO HCCICIOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIINXCS CUTYAIHH, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIETIU U YCIOBUSAM.

3M0l(u0HaJlebll7 urHmesljieKkm:

CTaBUTh ce0s1 HA MECTO JIPYroro YeJIOBeKa B X0JI€ CIIopa WIK JUCKYCCUU Ha HAYYHYIO TEMY, IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Ilpunamue ceda u opyaux:

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU PEHICHUN (PU3UIECKUX 3a/1a4 WK B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ TIPaBO IPYTOTO.

INPEJIMETHBIE PE3YJIBTATDBI

7 KIIACC

[TpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: (pU3MUECKUEe U XMMUYECKHE SIBJICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIeNb, TUINOTE3a; €AMHUIBI (PU3NUECKUX BEINYMH;
aToM, MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPOE, JKUAKOE, ra3000pa3HOE); MEXAaHNYECKOE IBUKEHUE (PABHOMEPHOE, HEPABHOMEPHOE,
NpSMOJIMHEHHOE), TpaeKTOPHs, PaBHOICHCTBYIOIIAsA CHJl, edopmanusd (yrnpyras, miacTudeckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;
paznuuath sBieHUs (Iud@dy3us; TEMIoBOE [BHKEHHWE 4YacTHIl BEIIECTBA; PAaBHOMEPHOE JBUKEHHME; HEPAaBHOMEPHOE BUKEHME; HHEpLUS;
B3aMMOJIEICTBHE TEN; pABHOBECUE TBEPABIX TEJ C 3a- KPEIUIEHHOM OCHIO BPAICHHUS; IIepeiada 1aBIeHUs TBEPAbIMU TEIAMH, KUIKOCTIMU U ra3aMu;
aTMoc(epHoOe /JaBlieHUE; MJIaBaHUE TeJ; MPEBPALEHUS] MEXaHUYECKOW 3HEPTuu) MO OMHCAHMUIO UX XapaKTEPHBIX CBOICTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3MUYECKUX SBICHUM B OKpYXKAaloIIeM MHpE, B TOM 4Hcie (U3HUeCKUe SIBICHUS B IPU- POJE: MPUMEPHI
JIBUKEHHS C Pa3IMYHBIMU CKOPOCTSMHU B JKMBON M HEKUBOM NPUPOE; NEHCTBHE CHIIBI TPEHHSI B IMPUPOJIE U TEXHUKE; BIUSHHE aTMOC(EpHOro
JIaBJIEHUS] Ha ’KMBOIM OpraHu3M; IJIaBaHHWE PbIO; pblUaru B Telie YeJoBEKa; MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO, BBLACISATDH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

OTKCHIBATh M3y4YEHHbIE CBOMCTBA TeN M (pu3MUecKHe SBICHMS, UC- TOJb3Yys (PU3NYECKHE BEIMUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIAa YIpPY- T'OCTH, CHJIAa TSXKECTH, BEC Tella, CHJa TPEHUs, JaBlIeHHE (TBEPAOro Teia, >KUIKOCTH, Iasa),
BBITJIKUBAIOIAsl CHUJIa, MeXaHHuYecKas paboTa, MOIIHOCTb, IJICUO CHJIBI, MOMEHT CHJIbI, KO3(DPHUIMEHT MOJE3HOro AEHCTBHS MEXaHU3MOB,
KMHETHYECKasi U MOTEHIMAJIbHAs SHEPTHsl); IPU ONMCAaHUU IPABUJIBHO TPAKTOBATh (GU3NUECKUI CMBICI UCIIOJIBb3YEMBbIX BEJIMYHMH, UX 0003HAYCHUS U
€IMHUIBI (PU3MUECKUX BEMYMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO BETMUUHY C APYTUMH BEJIMYMHAMHU, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIIU- YMH;



XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHUS U IMPOLIECCHI, HCIIONb3Ys MPaBUiIa CIOXKEHHS CU (BIOJIb OJHON MPAMOif), 3aK0oH ['yka, 3aKoH
[Tackans, 3akoH Apxumesa, IPaBUIIO PaBHOBECHsI pbldara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH CO- XPaHEHMsI MEXaHUYECKOM SHEepruu;
IIPY ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAXKECHUE;

OOBICHATh (PU3UUECKUE SIBJICHMS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX I11AaroB ¢ ONOpoi Ha 1—2 M3y4yeHHbIX CBOMCTBA (PU3NYECKUX
SIBIICHUM, (PU3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pewath pacuéTHble 3a7auu B 1—2 NeicTBUA, UCIOJIb3Ys 3aKOHBI U ()OPMYJIBbI, CBSI3bIBAOLINE (PM3NUYECKNE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJaui 3aMChIBaTh KPATKOE yCIOBUE, MOJCTABIATH (pr3nyecKue BETMYUHBI B ()OPMYIIBI U TPOBOAMUTH pac- Y€THl, HAXOAUTH CIIPABOYHBIC JaHHBIE,
HE00XO0IMMBIE /IJIs peIICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTb [TOJYYEHHOH (pU3MUeCcKOl BEIUYHHBI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIINTh NPU MOMOIIM (PU3MUYECKUX METOJOB; B ONHCAHUM HCCIECIOBAHMS BBIACIATH MPOBEPSEMOE
IpEeANnonoKeHue (TMIoTesy), pa3inyaTh U HHTEPIPETUPOBATh MOJYYEHHBIH pe3ynbTaT, HaXOAUTh OMIMOKU B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €r0
pe3yabTaram;

IPOBOJUTH ONBITHI 10 HAOMIOAEHUIO (PU3NYECKUX SBICHUN WK (PU3MYECKMX CBOMCTB Tes: (POPMYIUpPOBATH MpPOBEpsSEMBIE IMpeI- MOJI0XKEHU,
coOMpaTh YCTaHOBKY M3 IPEJIOKEHHOI0 000PYA0BaHUs, 3alIMChIBATh X0/ OIBITA U (POPMYIUPOBATH BBIBO/IbI;

BBITIOJIHATH MPSIMBIE U3MEPEHUsSI PACCTOSHHS, BPEMEHH, MacChl Tela, 00bEMa, CHITBI M TEMIIEPATyphl C HCIIOJIB30BAaHUEM AHAIOTOBBIX U IH(PPOBBIX
nprOOpPOB; 3aUCHIBATh TOKa3aHUs IPHUOOPOB ¢ YUETOM 3a/1laHHON a0COIOTHOM MOrPEIIHOCTH U3MEPEHUIA;

IPOBOJUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHON (DM3MYECKON BEIMYMHBI OT JAPYrOd C HMCIOJIB30BAaHHEM IPSAMBIX U3MEPEHHUH (3aBUCHMOCTHU ITYTH
PaBHOMEPHO ABIKYIIETOCS Tejla OT BPEMEHH JABM)KCHUS TENa; CHIIbl TPEHUS CKOJBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHs! OT IUIOIIAAM CONPUKOCHOBEHUS TEN; CHIIbI YIPYTOCTH OT Y/UIMHEHHsI NMPY)KUHBI; BBITAIKUBAIOIEH CHUIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT TIIyOWHBI, HA KOTOPYIO TIOTPYXKEHO TeJO; YCIOBHIMA
IUTaBaHUS TeJN, YCIOBHM paBHOBeCHs pblyara M OJOKOB); y4yacTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOTO MCCIIEOBaHUS, COOMpPATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHs, CIIEAYs TPEAIOKEH- HOMY IIIaHy, (PUKCHPOBATH PE3YNbTaThl MOITYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIWYHH B BUJIC
NPEeUI0KEHHBIX TaOIHI U TpadUKOB, A€1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHNS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHsI (PU3MUECKUX BEIWYHMH (TUIOTHOCTH BEIIECTBA KUKOCTH M TBEPIOTO TENA; CUIIA TPEHUSI CKOJIb- )KEHUS; 1aBJICHHE
BO3/1yXa; BBITAJIKWBAIOLIAs CHJIA, JEHCTBYIONIAs HA MOTPYKEHHOE B KHJIKOCTh TeJ0; KO3((UIIMEHT MOJIE3HO- IO ASUCTBUS MPOCTHIX MEXaHU3MOB),
ClieAysl PEUIOKEHHOW WHCTPYKIMU: TIPH BBITIOJTHEHUH M3MEPEHUH coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAUCHHE MCKOMOU
BEJIU- YUHBL;

coOroAaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMITEI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, TWHAMOMETP, COOOIIAIONINECS CO- CYIbI, OapoMeTp,
pblYar, MoJIBUKHBIN U HEMOABMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;

XapaKTepU30BaTh MPUHIIAIIBI IEHCTBUS HM3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OTMOPOI HAa MX ONMUCAHUS (B TOM YHUCIIE: TIOIIAITHUKH,
YCTPOMCTBO BOJONPOBOJAA, TMAPABIMYECKUH INpecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoc, apeoMeTp), MCIONb3ys 3HAaHUS O CBOWCTBAax
bu3nyecKuXx sIBICHUN U HEOOXO0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTE MPUMEPHI / HAXOIUTh MH(POPMALIMIO O MpUMEpax MPAKTHUYECKOTo HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOW >KM3HU IS
oOecrieyeHns 0€30MacCHOCTH MpH OOpalleHHMH C NpUOOpaMH M TEXHHUUYECKUMH YCTPOMCTBaMH, COXPAaHEHHs 310pPOBbS M COONIOJIEHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYILECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTd VHTEpHET B COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUM M IyTEM CPAaBHEHUS PpA3IMYHBIX MCTOYHMKOB BBIACIATh HMH(POPMALMIO, KOTOpas SBISETCS IPOTHBOPEYMBOM MM MOXET OBITh



HEJIOCTOBEPHOM;

e CIMOJIb30BAaTh NpPHU BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUNl HAyYHO-TOMYJISPHYIO JIUTEPAaTypy (PU3UYECKOro COJep’KaHus, CIPaBOYHBIE MaTepuabl,
pecypcbl cetr IHTEepHET; BaAeTh MpUEMaMK KOHCIIEKTUPOBAHUSI TEKCTa, peoOpa3zoBaHusi HHPOPMAIH U3 OJHOW 3HAKOBOI CHCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIC U YCTHbIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB MH(OpMaLUU (HU3HUECKOTO CO JepKaHUs, B TOM
yHclie MyOJIMYHO JenaTh KpaTKue COOOUIeHHsS O pe3yjbTaTaxX MPOEKTOB WM y4YeOHBIX HCCIEIOBAHUN; MPU 3TOM TIPAMOTHO HCIIOIb30BATh
U3y4CHHBIN MOHATUHHBIN anmapart Kypca (pU3uKu, COPOBOXKIATh BBICTYIJICHHE TPE3CHTAIIMEH;

e IIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUMN paclpeeniaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBMM C IOCTABJICHHBIMH 3aJa4aMU,
CJICAUTD 3a BBIIIOJITHCHUEM IIJIaHa I[CﬁCTBI/IfI, aICKBATHO OLICHUBATH COGCTBGHHHﬁ BKJIaZ B JACATCIBbHOCTD I'PYIIIIBI; BBICTPANBATh KOMMYHUKATHUBHOC
B3aUMO/ICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

8 KJIACC

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

® CIIOJIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYJ, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U
amMop(HBbI€ TeJla, HACHIILIEHHBIM 1 HEHACBHILIEHHBIN Map, BJIAXHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHSsl SHEPIUs, TEIJIOBON JIBUraTellb; 3JIEMEHTapHbIN
NMEKTPUYECKUH 3apsill, JIEKTPUUECKOE T10JI€, IPOBOJHUKHU U IUIIEKTPUKH, IOCTOSTHHBINA AIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

® pa3nuyarh sBJICHUS (TEIJIOBOE paCIIMpEHHE/CHKaTHe, TEeIulonepenavya, TEIIOBOE PABHOBECHE, CMAauyMBaHHE, KAWUISPHBIC SBICHHS, HCHapeHHE,
KOHJICHCAllMs, IUIaBJIEHUE, KpUCTauIn3auus (OTBEpAEeBaHUE), KUIIEHUE, TeIonepenaya (TerIonpoBOAHOCTh, KOHBEKIUS, U3IYYEHHE); AIIEKTPU3ALUI
TeJ, B3aUMOJEICTBUE 3apsJ0B, JEHCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHME, B3aHMOJECHCTBHE MAarHUTOB, NEHCTBUE MArHUTHOIO IOJS HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs WMHIYKILHS) MO ONHCAaHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JTaHHOE
¢buznveckoe SIBICHUE;

® pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (U3MUECKUX SIBJICHUN B OKPYXKAlOIIEM MHUpPE, B TOM 4HucCie (PU3NUECKHUE SBIECHUS B MPHU- POJE: MOBEPXHOCTHOE
HaTsDKEHHE M KalWUIpHBIE SIBJICHUS B MPUPOJAE, KPUCTAIBI B Ipupoze, nnydenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, WHes, CHEra; 3JIeKTpPUYECKUe SIBICHUS B aTMOcdepe, 3JIeKTPUUYECTBO JKUBBIX OPTaHU3MOB; MarHUTHOE IoJie 3eMild, Apeid mosto- coB,
POJIb MAarHUTHOTO MOJIS JJIS )KU3HU Ha 3eMile, MOJIAPHOE CUSHUE; MPH ITOM MEPEBOANTH MPAKTUUECKYIO 3a/1auy B y4eOHYI0, BBIIEATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHU;

® OMNHUCHIBATH M3YYECHHBIE CBOWCTBA TN M (hpU3MUECKHE SBJICHUS, UCIONIb3Yys (PU3NYECKHE BEJIWYMHBI (TeMIlepaTypa, BHYTPEHHsSI DHEPrusi, KOJINYECTBO
TEIUIOTHI, yIeNbHas TEMJOEMKOCTb BEIIEeCTBAa, yAeIbHAas TEIUIOTAa IUIABJICHUS, Y/AETbHas TEIIoTa NapooOpa3oBaHMsA, yJeNbHas TEIIoTa CrOpaHHs
TOIJINBA, KOA((UIMEHT MOJE3HOro JEeHCTBHUSA TEIUIOBOW MAIlMHBI, OTHOCHTENbHAs BIAXKHOCTh BO3[yXa, JJIEKTPUUECKUI 3apsj, CHJIa TOKa,
ANIEKTPUYECKOE HAIpPSKEHHE, CONMPOTHBIICHHWE MPOBOJHHMKA, YJEIbHOE CONPOTHUBIIEHHE BEUIECTBa, pabOTa U MOIIHOCTb DJIEKTPUUECKOr0 TOKA); MPHU
OINMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HUCIIOJIb3YEMBIX BEJIMYUH, 0003HAYEHHS U €IMHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (GOPMYJIbI,
CBSI3bIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYMHY C APYTUMU BEIMYUHAMH, CTPOUTH I'paMKU N3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUYUH;

® XapaKTepU30BaThb CBOWCTBA Tel, (PU3NYECKHUE SBICHUS U MPOLECCHI, UCIOIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKON TEOPUHU CTPOCHHUS
BEIIECTBA, IPUHIUI CYIEPHIO3ULMHU T10- JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs 3apsjia, 3a- KoH OMa a5 yyacTka LenH, 3akoH JDxoyns—
JleHua, 3aK0H COXpaHEHMs YHEPTUU; IIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHHE;



OOBSICHATh (PU3UYECKHE TPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE€ CHUTyallMid NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATH
MPUYNHHO-CJICACTBEHHBIC CBS3HM, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMUECKHX MIaroB ¢ OMOpPOM Ha 1—2 M3YYEHHBIX CBOMCTBA (DPM3MYECKUX SIBICHHM,
(bu3nYeCcCKrX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIe 337a4l B 2—3 JEWCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIIME (pU3MUECKHUE BEITMYMHBL: HA OCHOBE aHAJIN3a YCIIOBHS
3aJlayM 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX IJIS PELICHHUS 3aJadyd, BHIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€
pellIeHus, IPOBOAUTh pac- YETHI U CPABHUBATH MOTYYSHHOE 3HaUeHHE (DU3MUECKOMN BEJIMYUHBI C U3BECTHBIMH JIAHHBIMU;

paciio3HaBaTb HpOGJIeMBI, KOTOPLIC MOKHO PCIIWTL IIPU IMMOMOIINHA (1)I/I3I/I‘-ICCKI/IX MCTOHOB; UCIHOJIB3Ys OIMMUCAHUC HUCCIICAOBAHNMA, BBIACIATE IIPOBEPACMOC
MMPCAIOJIOXKCHUC, OUCHUBATD MTPAaBUJIbHOCTDL IMMOPAAKA IPOBCACHUS UCCIICAOBAHMs, 1CJIaTh BBIBOIbI;

IMPOBOAUTL OIIBITHI 11O Ha6JIIOI[CHI/IIO (1)H3I/I‘ICCKI/IX SIBJICHUM WIIH q)HSI/I‘ICCKI/IX CBOMCTB Tel (KaHI/IHJISIprIe SABJICHUSA, 3aBUCUMOCTDb JAaBJICHUA BO3aYyXa OT
ero 00béMa, TemMIeparypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIrPEBAHUS MTPH U3ITYYSHUH OT I[BETA W3ITYJarONIEH/TOTIOMArOIIEei TTOBEPXHOCTH; CKOPOCTh
HUCIapCHUsA BOJAbI OT TEMIICPATYPbl XUJAKOCTU W ILIOIIAIN cé MMOBEPXHOCTHU, ODJICKTpU3aluA TCI U B33,PIMO[[€I>1CTBI/IC OJICKTPHUYCCKUX 3apsa10B;
B3aMMO/ICIICTBIE MOCTOSHHBIX MArHUTOB, BHU3YyaJdH3alldsi MarHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB; JEWCTBUS MAarHUTHOTO TMOJS HA MPOBOJHHK C
TOKOM, CBOMCTBa JJIGKTPOMAarHuWTa, CBOICTBA AJIEKTPOABHUIaTENsl MOCTOSHHOTO TOKa): (hOpPMYyIHUpOBATh HpPOBEpsieMble MPEANOTIOKEHUs, coOOUparTh
YCTaHOBKY M3 MPEJI0AKEHHOTO 000PY/I0BaHUs; OMICHIBATH X0 OMBITA U (OPMYITUPOBATH BHIBOIBI,

BBIIIOJHATE MPAMBIC HU3MCPCHUA TCMIICPATYPhI, OTHOCHUTEIBHON BIAXKHOCTH BO34yXa, CHJIBI TOKa, HAIPsKCHHUA C HCIIOJb30BAHHEM aHAJIOTOBBIX
pruOOPOB U TATYNKOB (PU3NYECKUX BEITUUMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOTPEUTHOCTH;

MIPOBOAMUTH HCCJIEJOBAaHHE 3aBHCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JAPYrol ¢ MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH
COMMPOTUBJICHHA IMPOBOJHHUKA OT €ro JIHWHBI, IJIOHaAX MONCPEYHOro CCHYCHHUA M YACIIBHOTO COIIPOTUBJIICHHA BCHICCTBA IMPOBOAHHKA, CHUJIBI TOKAa,
UAYIIEro 4Yepe3 NMPOBOAHMK, OT HANpsHKEHHs Ha IPOBOJHUKE; HCCIEIOBaHME MOCJIEIOBATENBHOTO M MapajyIeIbHOTO COEAMHEHUH MPOBOJHUKOB):
IUTAHUPOBATh UCCIE0BaHUE, cOOMPATh YCTAaHOBKY M BBIIOJHATH MU3MEPEHHUs, CleAys MPEeAJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJabTaThbl IMOJIYy4YE€HHOM
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JAeJaTh BEIBOBI M0 pe3yJIbTaTaM HUCCIIET0BaHMS;

IMPOBOAWNTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BECJINYNH (YILGJ'II)Hafl TEIJIOEMKOCTD BCIICCTBA, COIIPOTUBJIICHHUEC ITPOBOAHHUKA, pa60Ta U MOIIHOCTBHb
3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCIEPUMEHTANbHYIO YCTAHOBKY, CIeys HpPEJIOKEHHOW HHCTPYKLUHU, U BBIYUCIATH
3HAa4YEeHUE BEJINUMHBI,

co0III0AaTh MpaBUiia TEXHUKHM 0€30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C ONMOPOM HA UX OMHMCAHUA (B TOM YHUCIIE: CUCTEMA OTOILIICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEPMETpP, BOJIBTMETP, CUETUUK INEKTPUUECKON SHEPTUH, dJIEKTPOOCBETUTENbHbIE TPUOOPHI, HAarpeBaTelbHbIE
AIEKTPONPUOOPHI (MMPUMEPHI), DIEKTPUUECKHE TMPEAOXPAHUTENH; DJICKTPOMATHHUT, AJICKTPOJBUTATENh IMOCTOSHHOTO TOKA), HCHOJB3ysd 3HAHHUS O
CBOMCTBaX (PU3NYECKUX SBICHUHA U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEpHUTEIbHbIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PHCYHKaM (PKUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, THUTPOMETpP, JABHUraTelb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl D3JEKTPHUUECKHUX Lened ¢
MOCJIeI0BATEIbHBIM U MapajieIbHBIM COETUHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUYECKUX LIETIEH;



NPUBOAUTH TPUMEPBI/HAXOAUTh WH(POPMALMIO O NpUMepax MPAKTUYECKOTO HCMOIb30BaHUS (U3UYECKUX 3HAHUNH B TOBCEAHEBHOM KHU3HHM I
oOecrieueHnss 0€30MaCHOCTH TP OOpalieHWd ¢ TpuOOpaMu M TEXHMYECKHUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbsi W COONIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIICH Cpe/Ie;
OCYIIECTBIISTh TOWCK WHpOpMAuu (U3HUECKOTO COJEepKaHus B ceTh VIHTEepHET, HAa OCHOBE HUMCIOIIMUXCS 3HAHUW W TyTéM CpaB- HCHHS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACISATH HH(OPMAIIHIO, KOTOPAS SBJISICTCS IPOTUBOPEYUBOM MITH MOKET OBITh HEIOCTOBEPHOM;
MCIOJIb30BATh MPH BBHINOJHEHUN YUEOHBIX 3a/laHU HAYYHO-IOMYJSIPHYIO JUTEPATypy (PU3UUECKOTO COJCpIKaHUs, CIPABOUYHBIC MaTePHAJIbl, PECYPCHI
cetu MHTEpHET; BIageTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co3llaBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPaTKHE YCTHBIE COOOIICHUs, 00001as HHOOPMAIMIO U3 HECKOJIILKHX HCTOYHHKOB (DU3MUYECKOTO COJICpIKaHMS, B
TOM YHHUCIJIIC Hy6HI/I‘-IHO MNpEACTaBJIATL PC3YJIbTAThL HpOeKTHOI;'I 150)0%8 I/ICCJIGI[OBaTeJIBCKOI\/JI ACATCIIBHOCTH, IIPHU 3TOM I'PpaMOTHO HMCIIOJIB30BAaTh HSYHGHHLIﬁ
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIIJIEHHE [TPE3EHTAIUEH;
IPU BBITIOJIHEHUM YYEeOHBIX IPOCKTOB M KCCICIOBAHUN (DU3MYECKHX TMPOIIECCOB pACIPEACITh OOSI3aHHOCTH B TpPYIIE B COOTBETCTBHU C
IIOCTAaBJICHHBIMHU 3aJadyaMH, CJICIUTHh 3a BBIIIOJIHCHUEM IIJIaHaA HeﬁCTBHﬁ U KOPPCKTHPOBATHL C€ro, aaACKBATHO OLCHWBATH COOCTBEHHBIN BKJIaJd B
ACATCIIbHOCTD I'PYIIIIbLI; BBICTpAUBATh KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOsABJIAA TOTOBHOCTH pa3speillaThb KOHq)JII/IKTI)I.

9 KJIACC
[IpenmerHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTh Y O0YJAIOIINXCS YMEHUI:
HUCITIOJIB30BATh IIOHATHUA. CUCTEMaA OTCLIéTa, MarcepuajibHasd TO4YKa, TPACKTOpPHA, OTHOCUTCIIbBHOCTD MCXAaHUYCCKOI'O JBHWIKCHUA, ne(bopMaum{ (ynpyraﬂ,
HJ'IaCTI/I‘-ICCKaSI), TPEHUC, HCHTPOCTPEMUTECIIBHOC YCKOPCHHUE, HCBECCOMOCTb U MEPETPY3KU, LHEHTP TAXKCCTU, abCoIIIOTHO TBépILOG TECJIO, HCHTP TAXKECTHU
TBEPAOrO Teja, pAaBHOBECHE; MEXaHWYECKHME KOJeOaHWs U BOJHBI, 3BYK, HHOQPa3ByK U YIbTPa3BYK; JJIEKTPOMAarHUTHBIE BOJHBI, IlIKaja
ANEKTPOMArHUTHBIX BOJIH, CBET, OMIM30PYKOCTh U JAaTbHO30PKOCTh, CHEKTPHI UCITYCKAHUS U TOTJIOMICHUS; anb(a-, 0eTa- U raMMa-u3Iy4eHUs, U30TOIbI,
sJIepHas SHEPTreTHKa;
pa3nuyath sSBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBIKEHUE, PAaBHOYCKOPSHHOE MPSIMOMHEWHOE JIBUKEHHE, CBOOOIHOE TaICHUE
TeJ, paBHOMEPHOE JIBI)KEHHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEN, PEaKTUBHOE JIBIKEHUE, KoeOaTebHOE JIBIKEHUE (3aTyXalolIie U BIHYKICHHbIC
Koje0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE, OTpPaKEHHE 3BYyKa, MPSAMOJMHEWHOE paclpOCTpaHEHHE, OTPaKEHHE U MPEIOMIIEHHE CBETa, TMOIHOE
BHYTpEHHEE OTpaKCHHE CBETa, pasliOKeHHWE OENoro CBeTa B CHEKTP M CIOKEHUE CHEKTPaJbHBIX IIBETOB, ITUCIEPCUS CBETa, €CTECTBEHHAs
pPaMOaKTUBHOCTh, BO3HHWKHOBEHHE JIMHEHYATOTO CIEKTpa W3IY4YCHHs]) MO OMNHCAHUIO WX XapaKTEepPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SBIICHUE;
pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUECKHUX SBICHHA B OKpYXKAIOLIEM MHpe (B TOM 4Yucie (U3NYECKUE SBJICHHS B MPHU- POJie: MPHIUBHI U
OTNUBHI, ABMKeHUE TuiaHeT COTHEYHON CHUCTEMBI, PEaKTHBHOE JBIKEHUE >KUBBIX OPTaHM3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHHE,
ceficMMuecKre BOJHBI, I[yHaMH, 9XO, I[BETa TeEJI, ONTHUYECKHUE SBIICHUS B MPHUPOJE, OMOIOTMYECKOE ACWCTBHUE BHIMMOTO, YIbTPa(UOIETOBOTO H
PEHTTEHOBCKOTO M3JIYy4€HMI; €CTECTBEHHBIH PaJUOAKTUBHBIA (POH, KOCMUYECKUE JIyUH, PATMOAKTUBHOE M3JIyu€HUE MPUPOJHBIX MUHEPAJIOB; JCiCTBHE
pPalMOAKTUBHBIX W3JIyYCHUH Ha OpraHu3M 4YelOBeKa), NpPU 3TOM IMEPEBOAMTH NPAKTUYECKYIO 3ajady B y4eOHYIO, BBIIENATH CYIICCTBEHHBIC
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SBIICHUN;



OIMCHIBATh M3YyYCHHbIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIONB3Ys (PU3UYECKUE BEIWYMHBI (CpPEeOHSSI M MTHOBEHHas CKOPOCTh Tela INpH
HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, TTepeMeIlleHUE, MTyTh, YIIIOBask CKOPOCTh, CHJIAa TPEHHUS, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOpEeHHe CBOOOIHOTO
MajieHusl, BeC Tella, UM- MYJbC Tella, UMITYJIbC CUIIbl, MEXaHUYeCcKasi paboTa U MOILIHOCTb, MOTEHIIMANIbHAS SHEPTHUS TENa, MOJAHITOrO HaJl TOBEPXHOCTHIO
3eMJIU, MOTEHIMAIbHAS HEPIHsl CXKATOW MPYKHUHBI, KHHETHYECKas SHEPrusi, MOJHAs MeXaHW4YecKas SHEprus, Mepuo]l M 4yacTora KoyieGaHuil, TJiMHA
BOJIHBI, TPOMKOCTh 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, I0KA3aTeIb MPEIOMIICHUS CPebl); MPU OMMCAHUN MIPABUIILHO TPAKTOBATh (PUINYECKUIT CMBICIT
UCTOJIb3yEeMbIX BEIH- YWH, 0003HAYCHHUS U C€AMHULBI (U3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIHUUHY C
JAPYTUMH BETMYUHAMHU, CTPOUTH TPA(PUKH N3yUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUYECKUE SIBJICHUS M MPOIECCHI, UCIONb3Ys 3aKOH COXPAHEHHUS SHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI
CYNEpIO3UIMU CUJI, TPUHIIUIT OTHOCUTENBHOCTHU ["anmnes, 3akonsl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHHUS CBETA,
3aKOHBI COXpPAHEHUS 3apsA0BOI0 U MAacCOBOTO YMCEN MPU SIAEPHBIX peaKUUsAX; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBAThH €T0
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSCHATh (U3UYECKHE TPOIECCHl U CBOMCTBA TEl, B TOM YWCIE€ U B KOHTEKCTE€ CUTYallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKMX IIaroB C OMOPOH Ha 2—3 M3YyYEHHBIX CBOWCTBA (DM3MYECKHX SIBICHHM,
(U3NIECKHUX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemats pacyéTHbIE 3a/1a4i (OMUPAIOLINECs HAa CUCTEMY U3 2— 3 ypaBHEHHMIA), UCIIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOLINE (DU3MUECKHE BEIHUNHBI:
Ha OCHOBE aHajM3a YCJIOBHUS 3aJaud 3a- MUCHIBaTh KPATKOE YCJIOBHE, BBISABISATH HEIOCTAIOUINE WM M30bI- TOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI W
(bopMyIbl, HEOOXOAMMBIE ISl PELICHHUs, IIPOBOANTE PACUETHI M OIICHUBATH PEATMCTHYHOCTH ITOJYYEHHOTO 3HAYeHUS (PH3UUECKON BEITNYHMHEI;
pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (PU3HMUECKUX METO/I0B; UCHOJb3Yys OMMCAaHUE MCCIEIOBAHUS, BBIIENIATH IPOBEPSIEMOe
MPEINOI0KEHNE, OLEHUBATh MPaBWIBHOCTh MOpPsAKa MPOBEIEHHs HCCIEIOBaHUsA, JeNaTh BbIBOJbI, MHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

IIPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Ted (M3ydeHue BTOpOro 3akoHa HblOTOHa, 3aKOHA COXpaHEHHs
SHEPIUuH; 3aBUCUMOCTb Nepuojia KojaeOaHui NpyKHHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJjbIX
Kosie0aHui; MPSMOJIMHEHHOE PACIPOCTPAaHEHHUE CBETA, Pa3jioKeHHEe OeJoro cBeTa B CHEKTP; M3YUYEHHE CBOWCTB HM300pa)KE€HUS B IJIOCKOM 3€pKalie U
CBOMCTB M300paXeHMs MpeaMeTa B cOOMparomiell JIMH3e; HAOIIOACHUE CIUIONIHBIX U JMHEHYATHIX CIIEKTPOB M3IIYUYCHHS): CAaMOCTOSTEIHLHO COOMPATh
YCTaHOBKY U3 U30BITOYHOTO HA0Opa 000pyIOBAHMUS; OTMCHIBATE XOJI OIBITA M €T0 Pe3yNIbTaThl, (OPMYINPOBATH BHIBOJIEI,

IPOBOJUTh TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHMUH, OMpeaessist CpelHee 3HaueHHe Hu3MepseMol BeMWYMHBI ((POKYCHOE pPacCTOSHUE
coOuparoiei TUH3b1); 000CHOBBIBATH BEIOOP CIOCO0a M3MEPEHUS/M3MEPUTEINHHOTO TIPUO0DPa;

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3NYECKUX BEJIMYMH C HCIOJIb30BAHMEM IMPSIMBIX H3MEPEHHUH (3aBUCHMOCTh HYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBWKEHUH 0€3 HayallbHOW CKOPOCTH; TMepHojAa KojleOaHWH MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH; 3aBUCUMOCTH YyTIja
OTpaXEHUs CBETa OT yrja MaJeHUs M yIyia MpeIoMJIeHHs] OT yIJia MaJeHus): IUIaHWPOBAaTh MCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh YCTaHOBKY,
¢buKkcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBHUCHUMOCTH (HU3MYECKMX BEIMYMH B BUAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOJALI IO pe3yJbTaTaM
UCCIIETOBaHMUS;



® TPOBOJIUTH KOCBEHHBIE H3MEPEHUS (U3NYECKUX BEIMYMH (CpPEeOHsSSI CKOPOCTh M YCKOpEHHE Teja NMpPU PaBHOYCKOPEHHOM JBIKEHHH, YCKOpPEHHE
CBOOOJTHOTO MaJIeHUsI, )KECTKOCTh MPYKUHBI, KOADPUITMEHT TPEHUSI CKOJIKECHUSI, MEXaHHYecKasi paboTa ¥ MOIIHOCTb, YacTOTa W Mepuoj KojaeOaHu
MaTEeMaTHYECKOTO M TPYKUHHOTO MasTHHKOB, ONTHYECKas CHJIA COOMpAIONICH JIMH3BI, PalMOAKTUBHBIM (DOH): IUIAHMPOBATH W3MEPEHUs; cOOMpPaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHITH U3MEPEHUS, CIEys MPEIIOKESHHON WHCTPYKIMH; BBIYUCISATh 3HAYCHHE BEIUYMHBI U aHAIU3HPOBATH
MOJTyYCHHBIC PE3YJIbTATHI C YIETOM 33JJaHHOM IMOTPEUTHOCTH U3MEPEHHIA;

e coOuoaTh MpaBwiia TEXHUKH OE30MIACHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

¢ pasjm4yaTb OCHOBHBIC IIPHU3HAKHU NU3YUYCHHBIX (I)I/I3I/I‘ICCKI/IX MoAae- JIeH: MaTcpuaJibHadg TO4YKa, a0COIIIOTHO TBépI[Oe TCJIO0, TOYEYHBIM UCTOYHHUK CBCTa, J1yY,
TOHKasl JIMH34, TUIaHETapHast MOJIENIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO SIpa;

®  XapaKTepU30BaTh MPUHIUIBI ACHCTBUSI U3YUCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB € OMOPOIl Ha MX OMHMCAaHUS (B TOM YHCIE: CIIUJOMETD, TaTUNKU
IMOJIOKCHHA, PACCTOSAHUA M YCKOPCHUSA, paKETa, 5XO0JIOT, OYKH, IICPUCKOII, q)OTOElHHapaT, OIITUYCCKUC CBCTOBOABI, CIICKTPOCKOII, AO3UMETP, KaMeEpa
Bunscona), HCTionb3yst 3HAHUS O CBOMCTBAX (PM3UYCCKUX SIBJICHUN U HEOOXOAUMBIE PU3NICCKUE 3aKOHOMEPHOCTH;

® HCIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, N3MEPUTENBbHBIX PUOOPOB U TEXHOJIOT MYECKUX MPOLIECCOB MPU
pelIeHNN y4eOHO-TIPaKTHYECKUX 3a/1a4; ONITUYECKUE CXEMBI [T IIOCTPOSHUS H300pakeHUH B TUIOCKOM 3epKalie U COOMparoIeH JINH3E,

® TPUBOJUTH TPUMEPHI/HAXOAUTh WHPOPMALKIO O MPUMEpax MPAKTUYECKOTO HCIOJIb30BaHMs (PU3MUECKUX 3HAHWUN B TOBCEIHEBHOW JKU3HH JJIS
obecrniedyeHrss 0Oe30MacHOCTH MpU OOpamieHuHu ¢ NpUOOpaMH W TEXHUYSCKUMH yCTPOWCTBAMHU, COXPAHCHHS 370POBbS W COOIIOJNCHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpe/e;

® OCYUIECTBIIATH MOUCK MH(POpMAIMK (PU3NUECKOTO COJEpKaHusl B ceTu MHTEepHET, caMOCTOATEIbHO (POPMYIUPYs MOUCKOBBIN 3allpoc, HAXOAUTh MYTH
onpeeseHus: JOCTOBEPHOCTH MOTy4eHHON WH(OpPMAIIUK Ha OCHOBE UMEIOIITUXCS 3HAHUN U JOTIOTHUTEIHHBIX UCTOYHUKOB;

® ICIIOJIb30BATh TP BBITOJHEHUU YUYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO JUTEPATypy (PU3MYECKOro COAEpKaHHs, CIPaBOYHBbIE MaTEepPHUaNbl, PECYPCHI
cetn IHTepHeT; BNaJeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIH U3 OAHON 3HAKOBON CHCTEMBI B JIPYTYIO;

o co31aBaThb COOCTBEHHEBIE ITNCHMEHHEIE 1 YCTHBIC COO6HICHI/I5[ Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB (1)I/ISI/III€CKOFO COJCpKaHu, HY6J'II/I‘IHO
MIPEJICTaBIATh PE3yAbTaThl MPOSKTHON WM UCCIENOBATENbCKON NESTENBHOCTH; TP STOM TPaMOTHO HCIOJb30BaTh M3yUYEHHBINH MOHATHIHBINA ammapaT
M3Yy4aeMoTo pasjena (U3UKH U COMPOBOXKAATH BHICTYIUICHHE MTPE3EHTAINEH ¢ y4ETOM OCOOCHHOCTEN ayJUTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 knacc (68 yacon)

TemaTnueckuit . .
OcHoBHOE coaepxaHue OcHOBHBIE BH/IBI 1eAITEIbHOCTH YYALIMXCH (HA YPOBHE Y4eOHBIX A€l CTBHIT)

0J10K, TeMa

Pa3neu 1. ®usuka u e€é posib B NO3HAHMH OKpPY:Karouero Mupa (6 1)




dusuka - HayKa o
npupoze (2 4)

®uszuka - Hayka O Tnpupone. SBieHus

IIPUPOJIBIL. duznueckue SBJICHUSL:
MEXaHUYECKHE, TEIUIOBBIC, JJIEKTPUYECKHUE,

MAariuMTHBIC, CBETOBLIC, 3BYKOBBIC

BrisBienue paznuuunii Mexay GU3HYECKUMHU 1 XUMHYECKUMU MTPEBPALICHUSIMH.
PacrnioznaBanue u kiaccuukanus GU3NIECKUX SBICHUNA: MEXaHUYECKUX, TETJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX M CBETOBBIX.

HabGnronenue u onucanune GU3NYECKUX SIBICHUH

dusnyecKue
BeJIMYMHBI (2 4)

dusnueckue BEJINYMHEL. N3mepenne
(bu3nIecKux BEJIMYHH. dusuueckue
pUOOPBHI. [Torpemnocts U3MEPECHUM.

MexnyHapoaHas CUCTEMA €IUHULL

OmnpezneneHue LEHb JEIEHUS IIKalbl H3MEpUTENbHOro mnpudopa. HM3mepenue
JMHEHHBIX pa3MEepPOB TeJ U MPOMEKYTKOB BPEMEHH € YUETOM MOTPELIHOCTEH.
N3mepenune 00bEMa KUAKOCTH U TBEPJOTO Tea.

N3mepenne temmepaTypbl HPU IMOMOIIHA KUJIKOCTHOTO TEPMOMETpA M JAaTUMKA
TEMIIEPATYPHI.

BbinonHeHne TBOpUECKHUX 3aJaHMM IO MOMCKY CIIOCOOOB M3MEPEHHUS HEKOTOPBIX
GU3MYeCKUX XapakTepUCTUK, HaIpUMEp pa3MepoB MajblX OOBEKTOB (BOJIOC,
IPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHUN, MajlbIX MPOMEKYTKOB
BpeMeHu. O0CyXJIeHHe MTPeIaraéMblX CIIoCOOO0B.

EcrecTBeHHO-
HAY4YHBIN MeTON
no3Hanus (2 4)

Kak ¢usuka u npyrue ecTecTBeHHbIC HAYKH
HU3y4aroT Npupoay. EcTecTBEeHHO-HAYUYHBIN
METOJI MO3HAHUS: HAOJIOJEHUE, MOCTAHOB-

Ka HAay4YHOI'O BOIIpoca, BBIJIBUKCHUC
TUITIOTE3, OKCIICPUMCHT 10 IMPOBEPKE
TUITIOTE3, 00BSICHEHHE Ha6moz[aeMor0

spieHus. Onrcanue GU3NUECKUX SIBICHUN C
IOMOIIBIO MOJIEJIEN

BeiBrkeHre TUTIOTE3, OOBSCHSIONINX MPOCTHIC SIBICHUS, HAIPUMED:

[I04E€MY OCTaHAaBJIMBAETCS JBHKYILEECS 10 TOPU30HTAIBHON ITIOBEPXHOCTH TEIIO;
II04YEMY B JKapKYIO IIOr0ly B CBETJION OJEK]IE IPOXIIAAHEN, YEM B TEMHOM.
[Tpenioxxenune cnocoO0B MPOBEPKU TUIIOTES.

[TpoBenenue wuccieqOoBaHUA IO IPOBEPKE KaKOW-TMOO THMIOTE3bl, HAIpUMEp:
JTAJIbHOCTH TOJIETa 1IapuKa, MYIIEHHOI'0 TOPU30HTAIBHO, TEM OOJbIle, 4eM OoJiblie
BBICOTA ITyCKa.

[Toctpoenne mnpocreiimux Mojeneil (uznyeckux sBICHHUN (B BUJIE PUCYHKOB MUIIH
CXEM), HalpuMep MajJieHue MpeMeTa; IPSIMOIMHEHNHOE paclipOCTpaHEHNE CBETa

Paznen 2. [lepBonayanbn

ble CBEJeHUA 0 CTPOeHUH BelecTna (5 1)

Crpoenne ATOMBI M MOJEKyJbl, UX pa3Mmepbl. OnbIThl, | Habmonenne ¥ uHTEpHpeTanus  OIBITOB, CBHUJIETEJICTBYIOIUX 00
Bemecrsa (1 1) JIOKa3bpIBalOIIME  JUCKPETHOE  CTPOEHHUE | aTOMHO-MOJIEKYJSIPHOM CTPOEHHMM BEIIECTBA: ONBITHI C PACTBOPEHUEM DPAa3IMUHBIX
BELIECTBA BELIECTB B BOJIE.
OreHka pa3MepoB aTOMOB M MOJIEKYJI C HCII0JIb30BaHUEM (hOTOTrpaduii, MOTYyIEHHBIX
Ha aTOMHOM cuji0BoM Mukpockore (ACM). OmnpeneneHue pa3MepoB MajbIX Tell
JABuxenne u JlBwxkenne  yactui,  BemiectBa.  CBs3b | HaOmrogenue n oObsicHeHHE OPOYHOBCKOIO ABUKEHMSI U ABJIEHUS TUDPYy3HUH.
B3auMojelicTBue CKOpPOCTH JIBUKEHUS YacTHIl c | IlpoBenenue n o0ObsICHEHHE OMBITOB MO HAOJIOIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
YacTHUIl BellleCTBA | TEMIIEPATYpON. [IpoBenenue u OOBSICHEHHE ONBITOB MO OOHAPYKEHHIO CHUJI MOJIEKYJISPHOTO
29) bpoyHOBCkOoe  nIBHKEHHE. JHuddysus. | NpUTSHKEHHS U OTTATKUBAHUS
B3aumopeicteue YaCTHIL] BEILIECTBA:




MPUTSPKCHUC U OTTAJIKUBAHUC

ArperaTHsbie
COCTOSIHUSA
BelecTBa (2 4)

AFpCI‘aTHHe COCTOsIHUM BCIICCTBA: CTPOCHUC

rasos, JKUAKOCTEN u TBEPABIX

(kpuctamuinyeckux)  Ten.  B3aumocBs3b
MEXIYy CBOWCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIxX

ATOMHO-MOJICKYJISIPHBIM

COCTOSTHUSIX u ux
CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

Ornucanue (C UCIOJIb30BAaHUEM MPOCTHIX MOJIEJICH) OCHOBHBIX Pa3INiMlii B CTPOCHUU
ra3oB, )KUJAKOCTEW U TBEPABIX TEJL.

OOBsicHeHHEe Majol CKUMAEMOCTH JKHAKOCTEH © TBEPABIX Ted, OOJBIION
C)KMMaeMOCTH T'a30B.

OO0BsicHeHue coxpaHeHus PopMbI TBEPIIBIX TE U TEKYYECTH KUIKOCTH.

IIpoBeneHre OMBITOB, JAOKA3BIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJbI YACTHUIIBI
HaxXOJATCS B CPEITHEM JANIbIIIE IPYT OT Apyra (MJIOTHOCTh MEHBIIIE), YEM B HKHUIKOM.
YcraHoBIeHHE B3aUMOCBSI3U MEKTY OCOOEHHOCTSIMU arperaTHhIX COCTOSIHUN BOJBI U

CYILLECTBOBaHHEM BOJHBIX opranu3mMoB (MC — Ouonorus, reorpadust)

Pa3nen 3. /IBu:xenue u B3anMojeiicteue teJ (21 1)

Mexannyeckoe
aBukeHue (3 1)

Mexanunyeckoe nBvKeHHe. PaBHOMepHOE U
HepaBHOMEpHOE ABMKeHne. CKOpOCTb.
CpenHsist CKOpOCTb IpU HE- PaBHOMEPHOM

HccnenoBanue paBHOMEPHOr'O ABUKEHUS U ONIPEAEIIEHUE €0 IIPU3HAKOB.
HaGnroienne HepaBHOMEPHOTO JBHMKEHHS M OINpEAENEHHUE €ro OTJIMYUN 0T
PaBHOMEPHOTO JBHKECHUS.

nBwkeHud. Pacuér mytm u  Bpemenu | PemieHue 3amau Ha oOIpenereHHE IyTH, CKOPOCTH M BpPEMEHU PaBHOMEPHOIO
JIBUKEHUSI JIBUKEHUSI.
AHanu3 rpauKoOB 3aBUCUMOCTH ITYyTH U CKOPOCTH OT BPEMEHHU
Huepuus, macca, ABnenne  MHepUMM.  3aKOH — MHEPUHMH. | OGbsSCHEHHE W IIPOrHO3HPOBAHNE SBICHHIT, 00YCIOBICHHBIX HHEPINEH, HAIPAMEp:
INIOTHOCTH (4 1) B3aumopneiictBe  Teal  Kak  NPUYMHA | YTO MPOMCXOIMT IPU TOPMOXKEHUH UM PE3KOM MaHEBpPE aBTOMOOMIIS, IOYEMY

M3MEHEHUs CKOPOCTH JBUKEHHUs Ted. Macca
Kak Mepa WHEpTHOCTH Tena. [ImoTHOCTH
BenecTBa. CBS3b INIOTHOCTU C KOJIUYECTBOM
MOJIEKYJI B €IMHHIIC 00BEMA BEIIECTBA

HCEBO3MOXKXHO MI'HOBCHHO MPCKPATUTH ABUKCHUEC Ha BEJIOCUIICAC UJIKN CAMOKATE U T. 1.
HpOBGI[CHI/Ie 1 aHaJIu3 OIIbITOB, JICMOHCTPUPYIOIIUX U3MCHCHUC CKOPOCTU ABHUKCHUA
TCJIa B pC3yJIbTAaTEC HeﬁCTBHH Ha HCTO APYTrUux TCI.

Pemrenune 3aga4d Ha OIpeaAcICHUC MacCChI TCJ1a, €ro 00BEMa U INIOTHOCTH.

HpOBe)IeHI/Ie 1 aHaJIM3 OIIBITOB, )IeMOHCTpI/IpyIOHII/IX 3aBUCUMOCTDHb U3BMCHCHU A
CKOPOCTH TeJia OT €ro MacChl MPU B3aUMOAEHCTBUU Tel. V3MepeHne Macchl Tena
pa3auuHbIME crioco0amu. OmnpeeneHue MIOTHOCTH Tejla B Pe3yJIbTaTe U3MEPEHUS €ro
Macchl 1 00bEMa

Cuaa. Buasl cuni
(14 v)

Cuna kak XapakTepHCTHKa B3aWMOJEUCTBUSA
ten. Cuna ynopyrocth W 3akoH  ['yka.
N3mepenune CHJIBI c IIOMOLIBIO
JUHAMOMETpa. SIBIE€HHE TATOTEHUS U Ccuia

Apyrux
HesecomocTs.

oxkectn. CuHiua  TsSOKECTH  HA

IJTaHETaX. Bec Tena.

CioxkeHne cuil, HampaBJICHHBIX MO OJHOU

I/I3yqu1/Ie BSaHMOHeﬁCTBHH KaK IPUYUHBI HU3MCHCHUSA CKOPOCTH TEJIa W €ro
nedopMaruu.

Onucanue peajbHbIX CUTyallud B3aUMOJECUCTBUS TN C IMOMOIIbIO MOJENEH, B
KOTOPBIX BBOJUTCS TIOHSTHE M W300pa)keHHWe CWibl. VM3ydeHHe CWIIBl YIpYTrOCTH.
HccenenoBanue 3aBUCUMOCTH CHIIbI YIIPYTOCTH OT YAJIMHEHMsS] PE3MHOBOIO IIHYpa
WJIU TIPYKUHBI (C TTIOCTpOeHHEeM rpaduka).

AHaJIN3 TPAKTHYECKUX CHUTYyallud, B KOTOPBIX MPOSABISAETCAS JEHCTBUE CHIIbI




npsmoi. PaBHognelictByromas cwi. Cuna
TpeHus. TpeHHe CKOIbXEHUS U TpPEHHUE
I0KOs1. TpeHue B IpUpPOJIE U TEXHUKE

yIPYTroCcTH (YIPYrocTh Msiua, KPOCCOBOK, BETOK JIEpeBa U JP.).

AHanu3 cUTyalui, CBI3aHHBIX C SBICHHEM TATOTeHUsS. OObSICHEHHE OpOUTAILHOTO
JBUKCHUS TUTAHET C UCIOJIh30BAHUEM SIBJICHHSI TSATOTCHHS W 3akoHa wHepiuu (MC
— actpoHomus). M3mMepeHue Beca Tella ¢ MOMOIIbI0 auHaMmomerpa. OOOCHOBaHUE
3TOTO CIIOCOOa U3MEPEHUSI.

AHanIu3 1 MOJIETMPOBAHUE SBJICHUS HEBECOMOCTH. DKCIIEPUMEHTAILHOE MOyUYeHUE
MpaBWJia CIOKEHHS CHJI, HAlpaBiICHHBIX BJOJb OJHOW mpsMoi. OrmpeneneHue
BEJIMYMHBI PABHOJICHCTBYIONICH CHUII.

W3ydeHue cuibl TpEHUs! CKOJIBKEHUS U CUITBI TPEHHUSI TIOKOSI.

HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHUS OT Beca Tela W CBOWCTB TPYIIUXCS
ITIOBEPXHOCTEH.

AHaIM3 MPaKTUYECKUX CUTYallUi, B KOTOPBIX MPOSBISCTCS JICHCTBUE CHIIBI TPEHUS,
UCIIOJIL3YIOTCSl CIOCOOBI €€ YMEHBIICHHSI WM YBEIWYCHHs (KaTaHWe Ha JIbDKax,
KOHBKaX, TOPMO>KEHHE aBTOMOOWIISI, MCIIOJb30BAHUE TOJIIUITHUKOB, TIJIABAHUE
BOJIHBIX KUBOTHBIX U Ap.) (MC — Guomnorus).

Pemenne 3amau ¢ ucnonb3oBaHueM GopMyn A pacuéTa CHIIbI TSHKECTH, CHIIBI
YIPYTOCTH, CUJIBI TPEHUS

Pa3nen 4. /laBjienue TBEPABIX TeJl, sKUAKOCTEH 1 1a30B (21 4)

JdaBaenue.
Ilepenaua
JAaBJICHUS
TBEPABIMHU
TeJIaMH,
JKMJAKOCTSIMH U
razamu (3 4)

HNaBnenne. CrocoObl  yMEHbBIIEHHS U
yBenuueHus jAasneHus. [laBieHue rasa.
3aBUCHUMOCTh JIaBJE€HUS Ta3a OT 00bEMa U
temnepatypsl. [lepenada naBneHust TBEPAbI-
MU TellaMH, JKUAKOCTAMH U Ta3aMu. 3aKOH
[Tackass.

ITHeBMaTHUecKkre MalTnHEI

AHanu3 1 0ObSICHEHHE ONBITOB U MPAKTUYECKUX CUTYallUi, B KOTOPBIX MPOSBIISAETCS
cHIIa JTaBJICHUS.

O6ocHoBaHMEe CMOCOOOB YMEHBIIEHUS U YBETUYEHUs JAaBleHus. HW3ydenue
3aBHCHMOCTH JaBIIEHUS ra3za oT o0béMa u TemmepaTypsl. 3ydeHune ocoOeHHOCTeH
nepenayd JaBiIeHUS TBEPABIMHU TeJIaMH, >KUIAKOCTSIMH M razamu. OOOCHOBaHUE
PE3YIBTATOB OIBITOB OCOOCHHOCTSIMU CTPOSHHUS BEIIECTBA B TBEPIOM, KHJIKOM

1 Ta3000pa3HOM COCTOSTHHSIX.

DKCIEpUMEHTAIBHOE JT0KAa3aTeNnbCcTBO 3akoHa [lackans. Pemenue 3agad Ha pacyér

JTABJICHUS TBEPAOTO TeNa

JdaBienue
KHIAKOCTH (5 4)

3aBHCUMOCTb  JaBJICHHS
rIyOuHBl TIOTpYy)KeHusl. [ mapocTatuveckuit
CooOmaronuecs
['uapaBaHYECKUE MEXaHU3MBI

KHUAKOCTHU oT

ImapaJokc. COCY/bI.

HccnenoBanue 3aBUCHMOCTH JIaBIEHUS KUAKOCTH OT TIyOWHBI TOTPYKEHUS H
IUIOTHOCTH JKUJIKOCTH.

HabGmionenne M OOBSICHEHHE THAPOCTATUYECKOTO TMapajoKkca Ha OCHOBE 3aKOHA
[Tackans. U3ydeHne cooOmarmmxcs CoCy10B.

Pemenue 3amau Ha pacuér naBieHus XUAKOCTH. OObSICHEHUE NMPUHIUIIA JIEHCTBHS
TUPABIMYECKOTO Mpecca.




AHanmn3 ¥ OOBSCHEHHE MPAKTUYECKUX CUTYyalluid, TEMOHCTPUPYIOIINX MPOSBICHUE
JIaBJICHUs >KUJIKOCTU WM 3akoHa llackans, Hampumep MpOIECCOB B OpPraHu3Me IMpu
r1y0okoBogHOM HBIpsiHUU (MC — Ouonorus)

ATtMocdepHoe
nasJjieHue (6 4)

Atmocpepa 3emam W aTtMocdepHoe
JlaBJICHHUE. [IpyuuHbl  CylIEeCTBOBaHUS
BO3AYIIHOW  00ojouku  3emiu.  OnbiT
Toppuuenmu. Wsmepenune armochepHoro
JTaBJICHHUS.

3aBUCUMOCTh aTMOC(EpPHOTO TaBJIEHUS OT

DKCepUMEHTAIbHOE ~ OOHapy>KeHHE  aTMOC(HEpHOro AHanmuz u

OOBSICHEHHE OIBITOB U TMPAKTHUYECKUX CUTYalHi,
aTMoc(epHOro JaBiIeHHUS.

JaBJICHHA.
CBA3aHHBIX C HeﬁCTBHCM

OObsicHeHHEe CyLIECTBOBaHMs aTMOC(epbl Ha 3eMiie U HEKOTOPBIX IUIaHeTaX WU e&
OTCYTCTBHS Ha qpyrux ruianerax u Jlyne (MC — reorpadusi, acTpoOHOMHUS).
OObsicHeHHEe W3MEHEHHUS IUIOTHOCTH aTMOC(epbl C BBICOTOH M 3aBUCHUMOCTH

BBICOTHI aTMOC(bepHOI“O JaBJICHUS OT BBICOTHI.
Hag ypoBHem wmops. [lpuboper  mus | Pemenue 3amad Ha pacy€r armocdepHoro napieHus. M3yueHue ycTponcTBa
M3MEpeHust aTMOC(EPHOTO aBICHUS Oapomerpa-aHepoua

HeiicTBue JleiicTBre  KUAKOCTM W Tra3a  Ha | DKCIEPUMEHTalbHOE OOHApY>KEHUE JCUCTBUA KUJKOCTU U Ta3a Ha MOTPYKEHHOE B

JKUAKOCTH U ra3a
HAa NMOIPY:KEHHOE B
HUX TeJ0 (7 4)

norpy’x€HHOE B HUX Telo. BriTasikuBaromas
(apxumenoBa) cwia. 3akoH Apxumena.

[InaBanue ten. Bo3nyxomnnaBanue

HHX TENO.
Ornpenenenre BBITAJKUBAIOLIEH CHIIbL, JACHCTBYIOLIEH Ha TeNO, MOrPYXKEHHOE B
JKHUJIKOCTb.

[IpoBenenne u  OOCYXJCHHE  OIBITOB,

JEMOHCTPUPYIOIINX  3aBUCHUMOCTh

BBITAIKMBAIOIICH CHJIBI, JIEUCTBYIOIIEW HA TEJIO0 B JKUIKOCTH, OT O00BEMa
MOTPYKEHHOM B KUJKOCTh YACTH TeJa U OT MNIOTHOCTHU KUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOM B KUIKOCTh
YaCTH Tea.

Pemenne 3amau Ha npUMEHEHUE 3aKOHAa ApxuMeJa M YCIOBHUS IUIaBaHUSA TeJl.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKH U OIpeAesieHHe eé

IrPy30I0AbEMHOCTH

Paszgea S. Padora u momuocTb. JHeprus (12 4)

PaGora u
MOIITHOCTH (3 4)

Mexanunueckas pabota. MomHocTb

DKCHepUMEHTAIbHOE OMpE/eIeHNe MEXaHUYEeCKOW padOThl CHIIBI TSHKECTH MPH
MaJeHUU TeJla W CHUJIbl TPEHHUS IPU PABHOMEPHOM MEPEMELIEHUM Tea I10
TOPU30HTAIBHONM MOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBacMoOM NpHU NOABEME IO JieCTHULE. Pemenue 3amay Ha
pacuét MexaHn4eckoi paboThl U MOLTHOCTHU

IIpocrtbie
MeXaHU3MBbI (5 1)

[IpocTtrie 0JI0K,
[IpaBumno

paBHOBecHsl pbluara. [IpuMeneHnue mpasuia

MEXAaHU3MBI: pbIyar,

HaKJIOHHas IIJIOCKOCTB.

OmnpeneneHyue BBIMTPHINIA B CHJIE MPOCTHIX MEXaHHW3MOB Ha TMpPUMEpe phluara,
MOJIBU’KHOTO U HEMOJIBUYKHOTO OJI0KOB, HAKJIOHHOM MIIOCKOCTH.
UccnenoBanue ycnoBus paBHOBecHs pbiuara. OOHapyKeHHE CBOWCTB MPOCTHIX




paBHOBecHsl pblyara K OJIOKy. «3050TO€
npaBwio»  mexaHuku. KIIJ[  mpocTbix
MexaHu3MoB. IIpocTbie MeXaHU3MBI B OBITY
U TEXHU- Ke. PpIyaru B Tese yenoBeka

MEXaHH3MOB B PA3JIMYHBIX WHCTPYMEHTAX U MPHUCTOCOOICHUSIX, HCIOJB3YEMBIX B
ObITY

U TEXHHKE, a TaKXkKe B )KUBBIX opranuzmax (MC — Ouosorusi). DKCIepUMEHTAITBHOE
JTIOKA3aTeIbCTBO PABEHCTBA PA0OT MPU MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenne KII/I HakIOHHOM MJIOCKOCTH.

Pemenue 3a1a4 Ha MpUMEHEHHE MTpaBUIIa paBHOBecHs pblyara 1 Ha pacuét KI1/]

Mexannueckasi
Heprus (4 4)

Kunernueckas ¥ mOTEHIMAIbHAs SHEPTHs.
[IpeBpaiieHue OJHOrO BHAAa MEXAHUYECKOM
SHEPTUM B JPYroil. 3aKOH COXpaHEHUs U
W3MEHEHUS SHEPTUU B MEXaHUKE

OKCIIEPUMEHTAIBHOE ONPEEICHUE U3MEHEHUsS KMHETHMYECKOW W IOTEHUUAIbHOMN
SHEPIUH TeJla MPU €ro CKaThIBaHUU 110 HAKJIIOHHOM TuiockocTu. DopmynupoBaHue Ha
OCHOBE HCCJIEIOBAaHUA 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTUU.

OOcyxIeHrne rpaHul] MPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTHUH.

Pemenne 3a1a4 ¢ MCIIOJIB30BaHUEM 3aKOHA COXPAHEHUS YHEPTUU

Pe3zepBHoe Bpems (3 4)

8 ki1acc (68 yacon)

Temarundeckuii
0JI0K, TEMBbI

OcHoBHOE CoAEpiKaHue

OcHoOBHBIE BH/BI AeATEIbHOCTH YYALMXCH (HA YPOBHE Y4eOHBIX JAelCTBHIT)

Pa3nen 6. TenuioBble siBjieHus (28 4)

Ctpoenue u
CBOMCTBA
BemecTsa (7 4)

OCHOBHBIC TIOJIOKECHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
CTpOeHHUs BellecTBa. Macca u pazmepbl
aTOMOB M MOJIeKyd. OnbITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.
Mopaenu TBEpIOTO, JKUIAKOTO U
ra3000pa3HOr0 COCTOSTHUM BEIECTBA.
Kpucrannnueckue u amopHbie TBEpAbIE
Tena.

OObBsICHEHUE CBOMCTB T'a30B, JKHIKOCTEH U
TBEPJBIX TEJ HA OCHOBE IMOJ0KEHUHN
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.
CmauuBaHUe U KallWJUISIPHBIC SIBJICHUS.

Habuntoienne u uHTEpIpeTanus OnbITOB, CBUIAETEIBCTBYIOMINX 00
ATOMHO-MOJIEKYJIIPHOM CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX
BELIECTB B BOJE.

Pemenue 3a1a4 no OLlEHNBAHUIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJ B €IUHULIE
00BbEMa BEIeCTBa.

AHanu3 TeKCTa JPEeBHUX aTOMHUCTOB (HanmpuMmep, ¢pparmenta nosmsl Jlykperus «O
MIPUPO/IE BEUIEH») ¢ N3JI0KEHUEM 000CHOBAHUN aTOMHOM TUIIOTE3HI (CMBICTIOBOE
yteHue). OneHka yoequTeaTbHOCTH dTHX 000CHOBAHUM.

OO0®bscHeHrne OpOYHOBCKOTO JIBHKEHUS, sIBICHUS TUGDY3UN U pa3Induil MexIy
HUMH Ha OCHOBE IOJIOKEHUH MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOEHUS
BELIECTBA.

OOBsicHEHHE OCHOBHBIX Pa3IMUUil B CTPOSHUH T'a30B, JKUAKOCTEH U TBEPABIX TEJ C
HCII0JIb30BAHNEM TI0JIOKEHUIN MOJIEKYIIPHO-KUHETUYECKOW TEOPUN CTPOECHHUSI
BELIECTBA.




TennoBoe PaCIIMpCHUC U CIKATUC

[IpoBeneHuE OMBITOB MO BHIPANUBAHUIO KPUCTAIIOB MMOBAPEH- HOM COJI WIIH
caxapa.

[IpoBeneHue 1 0OBSICHEHUE OIBITOB, AEMOHCTPUPYIOIINX KAMWLISPHBIC SBICHUS U
SIBJICHUE CMAuNBaHUSI.

OOBbsICHEHUE POJTH KAMMUTSIPHBIX SIBIICHUH JIJISl IIOCTYIIJICHHS BOJIBI B OpTaHU3M
pactenuii (MC — Ouonorus).

Habnronenue, npoBezicHre 1 00BSICHEHUE OIBITOB IO HAOIIOJICHUIO TETNIOBOTO
pacuIupeHusl ra30B, KHUIKOCTEH U TBEPIIBIX TEI.

OOmbsicHeHHE COXpaHEeHUs1 00bEMa TBEPBIX Tell, TEKYYECTH KUIKOCTH (B TOM YHCIIE,
Pa3HUIIBI B TEKYYECTH IS PA3HBIX )KHUJIKOCTEH ), JaBIICHUS Ta3a.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOMIUX 3aBUCUMOCTD JABJICHUS BO3IyXa OT €r0
00BEMa 1 HarpeBaHUS WM OXJIAXKICHUS,

1 UX 00BsCHEHHE HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUs. AHAIIN3
MPAKTUYECKUX CUTYAllUH, CBSI3aHHBIX CO CBOMCTBAMHU T'a30B, )KUIKOCTEH U TBEPIBIX
TEl

TenjoBble
npoueccobl (21 4)

Temnepatypa. CBsi3b TEMIIEPATYPBI CO
CKOpPOCTBIO TEIJIOBOT'O JIBUYKEHUS YaCTHLI.
Buytpennss sneprusi. Cnocodbl H3MEHEHUs
BHYTpPEHHEH 3HEpPIruu: TeIionepeaaya u
coBeplieHue padoTsl. Busl Temonepenayu:
TEIIONPOBOJHOCTD, KOHBEKIMUS, U3ITYyYCHHUE.
KonnuecTBo Tennotel. Y aenpHas
TEIUI0EMKOCTh BelllecTBa. Ternnoo0MeH u
TEIUIOBOE PAaBHOBECHE. Y paBHEHHE
TEIJIOBOTO OanaHca.

[InaBnenue u oTBepIEeBaHUE
KPUCTAITTINYECKHUX BEIIECTB. Y AeNbHas
Teruiora riasneHus. [lapoobpasoBanue

u konaeHcanus. Mcnapenne. Kunenue.

VY nenpHas Temora napooOpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMoc(epHOro AaBiIeHHs. BraxxHOCTh

BO3JIyXa.

O6ocHoBaHMEe MPaBUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE pa3IMYHBIX CIOCOOOB M3MEPEHHS U IIIKAJ TeMIIepaTyphI.

Habmronenne u 00bsiICHEHNE ONBITOB, JEMOHCTPUPYIONINX U3MEHEHNE BHYTPEHHEH
SHEPIHH Tella B pe3ysIbTaTe TeIIonepeaadyd U padoThl BHEITHUX CHIL.
Habutoienne u 00bsICHEHNE OMBITOB, 00CYKIEHUE MPAKTUYECKUX CUTYALIUM,
JEMOHCTPHUPYIOMIUX Pa3INnYHbIe BUIBI TETIO- TEPEIadyr: TEeTJIONPOBOIHOCTS,
KOHBEKIIHIO, U3ITydeHHUE.

HccnenoBanue siBneHus TerooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U Topsiueild BOJBIL.
Habmroienne ycTaHOBIIGHHUS TETUIOBOTO PaBHOBECHUS MEXKY TOPSYEH U XOJOTHOM
BOJIOM.

Omnpenenenne (M3MEPEHNE) KOJTUYECTBA TEIJIOTHI, TTOJYYEHHOTO BOJIOHN MpH
TETIO0OMEHE C HAarPeThIM METAIUTHYECKUM IMITHHIPOM.

Omnpenenenne (M3MEPEHKE) YACIbHON TEIIOEMKOCTH BelecTBa. Penenue 3a1ay,
CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIO- ThI U TETUIOEMKOCTH TIPH
TETI000MEHe.

AHanu3 CUTyalil MpakKTUYECKOTO UCIIOIb30BAHMS TEIIOBBIX CBOMCTB BEIIECTB U
MaTEepUasoB, HAIPUMEP B IIENIIX YHEPTOCOSPEIKECHHUS: TETIIIOU3OISIIHS,
sHeprocOeperarome Kpbly, TEPMOAKKYMYJIATOPHI U T. 1.




DHeprus ToIMBa. Y IeiabHas TerioTa
CrOpaHMUSL.

[TpuHIUTIBL paOOTHI TETIJIOBBIX ABUTATEIICH.

KIIJI renmoBoro aBuraress.
TeruioBble JBUTATENN U 3aIIUTA
OKpY>KaloIleu Cpeibl.

3aKOH COXpaHEHMS U Ipe- BpalleHUsI
SHEPrUU B MEXAHUYECKUX U TEIJIOBBIX
npoueccax

HaGmonenue siBieHmi ncnapeHus U KoHAeHcanuu. McenenoBanue mporecca
WCMIApPEeHUS Pa3INYHBIX KuAKocTel. OOBsCHEHNE SIBICHUN UCTIAPEHUS U
KOH/JICHCAIIU1 Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.

HaGmonenne u 00bsICHEHHE TIPOIecca KUIICHHSI, B TOM YUCJIe 3aBHCUMOCTH
TEMIIEPATypPhbl KUTICHUS OT JIaBIICHUSI.

Omnpenenenue (M3MepeHNEe) OTHOCUTENIBLHOM BIIaXKHOCTH Bo3Ayxa. Habmonenue
rpoliecca IJIaBJIeHHs KPUCTAUNIMYECKOTO BEIIECTBA, HAIPUMED JIb/A.

CpaBHeHHE MPOIIECCOB IUIABIICHUS! KPUCTAJUTMUECKUX TEJ U pa3MIrdeHusl Ipu
HarpeBaHuu aMop(HBIX Tell.

Omnpenenenne (M3MEPEHHE) YISIBHON TETUIOTHI TUIABICHHUS Jibaa. OObsICHEHHE
SIBJICHUH TUTABJICHUS M KPUCTALTU3AIMY HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.
Pemrenue 3amay, CBA3aHHBIX C BHIYMCICHUEM KOJIMYECTBA TEIJIO- ThI B MPOIECCax
TEIJIONepeIauyl MPHU IJIABJICHUU U KPUCTAIUIU3AIUHN, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 cUTyaluil NpakTUYeCKOro MPUMEHEHUS SIBICHUN TUIaBICHUS U
KpUCTAIIIU3allMH, HAIPUMED, TIOTyYEHUE CBEPX- YUCTHIX MaTEPHAIIOB, COJIEBAsI
rpeska u Jip.

AHanu3 paboThl 1 00bICHEHNE PUHIIUTIA IEHCTBUS TEIIOBOTO JIBUTATES.
Brruucnenue xonmuecTBa TEIUIOTHI, BBIJCISIONIETOCS MTPU CTOPAaHUHU PA3IUUIHBIX
BuA0B TorunBa, u KII/ aeurarens.

OO0cyxaeHre KOJOTUYECKHX MTOCIIEICTBHI UCTIOIB30BaHUS ABUTATEIEH
BHYTPEHHETO CrOpaHus, TEIJIOBBIX U TuapodiekTpocTaniuit (MC — skomorus,
XUMMUS)

Pa3znen 7. DaexkTpuyeckue 1 MAarHUTHbIE siBJeHHs (37 1)

JJleKTPUYeCKHue
3apsabl.
3apsiskeHHbIE TeJa
U uX
B3anMMo/JelicTBHe
(7 )

DnekTpusanus tei. /[Ba pona
AIEKTPUYECKUX 3apsA0B.
B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona.

Onexrpuueckoe nosie. [IpuHnmn
CYIEPIIO3ULINU HJIEKTPUYECKUX TOJIEH.
Hocurenu snekrpuyeckux 3apsoB.
DneMEeHTapHBIN AIEKTPUIECKUH 3apsil.
Crpoenue atoMma. IIpoBoHuKH 1
JOUDJIEKTPUKU. 3aKOH COXPAaHEHUs

HaGmronenre u mpoBeieHre OIBITOB MO AIEKTPU3AIUN TEJ TIPU CONMTPUKOCHOBEHUH U
VHJYKLIAEH.

Hab6monenue n 00bsICHeHNE B3aUMOJICHCTBUSI OJJHOMMEHHO U PA3HOMMEHHO
3apsKEHHBIX TEl.

OObsicHeHUEe TPUHIIUIIA ACUCTBUS IeKTpockona. OObsICHEHHE SIBICHUN
3JEKTPU3ALMH NTPU COMPUKOCHOBEHUH TEJl U MHIYKIMEN C UCIIOJIb30BAHUEM 3HAHUI
0 HOCHUTENSAX JIEKTPUUYECKUX 3aPsAJI0B B BELIECTBE.

PacrioznaBanue u 0ObSICHEHUE SIBIICHUH JICKTPU3AINH B 110- BCETHEBHOM KU3HU.
HaGmonenue u 00bsICHEHHE OTBITOB, UTIOCTPUPYIOIINX 3aKOH COXPAHECHUS
BJIEKTPUYECKOTO 3apsia.




SJICKTPHUYCCKOTIO 3apsaa

HHGHIOHGHI/IG OIIBITOB MO MOACIIMPOBAHUIO CUJIOBBIX JIMHUN SJICKTPUYCCKOTO IOJIA.
I/ICCHGHOBaHI/Ie ,Z[QflCTBPISI QJICKTPHUYCCKOI'O IT0JISI Ha ITPOBOAHUKHU U NUBJICKTPUKU

IHocTossHHBIN DneKTpuYecKuil ToK. Y cioBus Habnronenune pa3ianyHbIX BUJOB JCHCTBUS SJEKTPUIECKOTO TOKA U OOHApyKEeHHUE
JIEKTPUYECKUI CYLIECTBOBAHUS DJIEKTPUUECKOTO TOKA. 3THUX BUJOB JCHCTBHS B IOBCEIHEBHOW KU3HU.
TOK (20 4) Hcrounnky nocTostHHOro ToKa. /leficTBust COopka 1 ucnpITaHUE IEKTPUUECKOH 1eH MOCTOSHHOTO TOKA.
ANEKTPUYECKOT0 TOKa (TEIJIOBOE, W3mepenue cuiibl TOKa aMIEPMETPOM.
XUMHUYECKOE, MarHUTHOE). DIIEKTPUUECKHIL W3mepenue 37eKTpUuuecKoro HanpsKeHus BoJibTMeTpoM. [IpoBenenue u
TOK B JKHUJIKOCTSX U Ta3ax. 00BSICHEHUE OMBITOB, IEMOHCTPUPYIOUINX 3aBUCUMOCTh 3JIEKTPUYECKOTO
Dnekrpuueckas enb. Cuia Toka. CONIPOTUBJICHUS IPOBOJHUKA OT €r0 JUIMHBI, INTOUIAAN NONEPEYHOTO CEYEHHUS U
Dnektpuyeckoe HanpsikeHue. ConpoTuniie- Marepuania.
HHE MPOBOJIHUKA. Y IEIbHOE CONpOTUBIICHUE | MccmenqoBaHne 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAKOIIETO YEPE3 PE3UCTOP, OT
BemecTBa. 3akoH OMa Jyist y4acTKa LETH. CONIPOTUBJICHUS PE3UCTOPA U HAIIPSHKEHUSI HA PE3UCTOPE.
[TocnenoBarensHOE [IpoBepka nmpaBuia CJI0KEHUS HAMIPSKEHUHN TIPU ITOCIEI0BATEIbHOM COCIMHEHUHN
Y NapajuieJIbHOE COEIMHEHNE ITPOBOIHUKOB. | JIBYX PE3UCTOPOB.
PaGoTta u MOILTHOCTH AJIEKTPUIECKOTO TOKA. [IpoBepka nmpaBuia A5l CUJIbI TOKA MPU NapAJIICIIbHOM COEAMHEHUN PE3UCTOPOB.
3akoH J[xxoyns—JleHna. DnekTponpoBoa- Ka | AHaJIM3 CUTYalUi MMOCIEA0BATENBHOIO U MAPAILIEIbHOTO COEIMHEHUS TPOBOJHUKOB
Y TTOTPEOUTEIH DIIEKTPUUECKON YHEPTUHU B B JIOMAIIIHUX JICKTPUYECKHUX CETSX.
OBITY. Pemrenue 3amau ¢ ucnonb3oBanueM 3akoHa Oma u hopmys pacué€ra JIeKTPUIECKOTO
Kopotkoe 3ambikanne CONPOTHUBJICHUS TP MOCJIEIOBATEb- HOM U MAapajuIeIbHOM COEAUHEHUHN
MPOBOJTHUKOB.
Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, MPOTEKAIOIIETO Yepe3 Pe3ucTop.
OrnpezneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HANPSDKEHUS HA HEH.
Onpenenenne KII/[ narpeBarens.
HccnenoBanue npeoOpa3zoBaHus SJHEPTUU TIPU MTOABEME TPY3a AICKTPOABUTATEIEM.
OObsicHeHHEe YCTPONCTBA U IPUHITUTIA JICHCTBUS TOMAITHIX
3JIEKTpOHAarpeBaTeNIbHbIX TPHUOOPOB.
OO0BsicHeHrEe TPUYNH KOPOTKOTO 3aMBbIKAHUS Y TIPUHITUTIA JCHCTBHUS TIJIAaBKUX
MIPEAOXPAHUTENIEH.
Pemenwue 3amay ¢ ucnonb3oBanueM 3akona Jlxxoyns—Jlenna. Habmonenue
BO3HUKHOBEHMS JIEKTPUUECKOTO TOKA B KHU/- KOCTH
MArHHTHBIC [TocrossHHBIE MarHuThl. B3aumoercTeue HccnenoBanue MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

siBjieHus (6 u)

IMOCTOSIHHBIX MarHUTOB. MarauTHOE I0JIE.

HSy‘ICHI/Ie MardamMTHOIO IOJIA IOCTOSHHBIX MAariuToOB IIPH UX 06’BCI[I/IHGHI/II/I n




MarauTHoe 110J1e 3eMJIM U €TI0 3HaueHUeE JIIsL
KHU3HU

Ha 3emie. OnbIT Opcreaa. MarnuTHoe nose
AJIEKTPHUYECKOTO TOKa. [Ipumenenune
OJICKTPOMArHuTOB B TCXHHUKE.

JleficTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C
TOKOM.

DNeKTPOABUTATENh IOCTOSTHHOTO TOKA.
Hcnionp30Banue MIEKTPOIBUTATECH B
TEXHUYCCKUX YCTPOfICTBaX

Y Ha TPAaHCTIOPTE

pa3lieIeHuN.

[IpoBeneHuE ONBITOB IO BU3YaJIM3ALUHU TOJIS] [IOCTOSHHBIX MArHUTOB.

N3yueHnne siBiIeHUs] HAMarHM4MBaHUs BelecTBa. Mccnenoanue nencTeus
JJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIIKUX 3aBUCUMOCTD CHJIBI B3aUMOICHCTBUS
KATYILIKU C TOKOM M MarHuTa OT CUJIbI U HA- IIPABJICHUS TOKA B KaTYIIKE.

AHanu3 cuTyaluii IpakTHYEeCKOro IPUMEHEHUS 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIIUIEHHOCTH, MEAULIUHE).

W3y4yenue neicTBUs MArHUTHOTO IIOJIS HA IPOBOJHUK € TOKOM. M3ydeHue neincrBus
3JIEKTPOIBUTATEIIS.

N3mepenue KII/I anekTpoasuraTenbHoi ycTaHOBKH. Pacio3HaBaHue 1 aHanu3
Pa3IMYHbIX IPUMEHEHUH AJIEKTPOIBUraTelel (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA U

Jp.)

JIeKTPOMATrHUT
Hasi MHAYKIUS
(44)

OnbiTel Papajes. SABneHue
3JEKTPOMArHUTHOM MHAYKUuu. [IpaBuio
Jlenma.

Onektporereparop. CrocoObl MoTydeHus
AIEKTPUUYECKON PHEPTUHU. DJIECKTPOCTAHITUN
Ha BO300HOBJISIEMBIX HCTOYHUKAX IHEPTUN

OnBITH IO HCCICOOBAHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIUU: UCCIICJOBAHUC
M3MEHEHUHN 3HAUYCHUS U HalTpaBJICHUS MHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)

9 kaacc (102 gaca)

TemaTnuecknid
0JI0K, T€MBbI

OcHoBHOE coaepxaHue

OcHoOBHBIE BH/IBI 1eATEIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX /1eiicTBHI)

Pasznen 8. Mexannueckue sisiaenus (40 u)




Mexanuueckoe
JBHKEHHE U
CIIOCOOBI €ro
onucanus (10 4)

Mexannueckoe aBuxkeHue. MarepuaibHas
TOYKa.

Cucrema orcuéra. OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBH)KEHUS.

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
HepaBHomepHoe npsiMOJIMHEITHOE
nBrkeHue. CpeqHss 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM
JBUKCHHH.

VYckopenune. PaBHoyckOpeHHOE
npsiMoJIMHEHOe aBrkeHue. CBoboaHoe
najicHue.

Onpitel ["anunes.

PaBHOMEpPHOE IBUJKEHUE IO OKPYKHOCTH.
[Tepuon 1 yactora oOpalieHus.

JIuneiiHas 1 yriosas CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE

AHanu3 u 00CyXJIeHHE PA3INYHBIX TPUMEPOB MEXAaHUYECKOTO ABHKCHHUS.
OO6cyxaeHne TpaHuLl TPUMEHUMOCTH MOJIENIN «MaTepHalibHasi TOUKay.

Onucanne MEXaHUYECKOTO IBKEHHS Pa3IMYHbIMU crioco0amul (ypaBHEHHE,
Tabnuna, rpaguk).

AHaN3 KU3HEHHBIX CUTYallui, B KOTOPBIX MPOSBISIETCS OTHOCUTEIIBHOCTh
MEXaHUYECKOT0 JIBUIKECHUS.

Habnronenne MexaHUYecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.
CpaBHeHue yTel U TPaeKTOPUNA ABHKEHHSI OJTHOTO U TOT'O K€ Tejla OTHOCUTEIbHO
pasHbIX TeJ OTCUETA.

Amnanus texcta ["anmmiest 00 OTHOCUTEIBHOCTH JIBHKEHUS; BBIITOJTHEHNUE 33JaHUH 110
TEKCTY (CMBICIIOBOE UTCHHE).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUs OpycKa WK JBUKEHUS IapUKa 110
HAKJIOHHOM INIOCKOCTH.

AHanus u o0cyxaeHre crioco00B NMPUOIMKEHHOTO ONPEAEICHUsS. MTHOBEHHOM
CKOpOCTH.

OnpezaeneHre CKOPOCTH PABHOMEPHOT'O JIBUKEHUS (IIApUKa B XKUJIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWIIA U T. I1.).

Omnpenenenue nMyTy, IpORAEHHOTO 32 JaHHBIN IPOMEKYTOK BPEMEHHU, U CKOPOCTH
Tena 1o rpaguKy 3aBUCMMOCTH ITyTH PABHOMEPHOTO JBUKEHUS OT BPEMEHHU.
OO6cyx1eHre BO3MOXKHBIX TPUHIIMIIOB AEHCTBUSI IPUOOPOB, N3MEPSIOLIUX CKOPOCTh
(ctmIOMeTpoB).

Bbruncnenre myTM M CKOPOCTH MpPU PABHOYCKOPEHHOM IMpPSMO- JIMHEHHOM
JIBIDKEHUH Tela.

Onpenenenre NPONWIEHHOTO NYTH M YCKOPEHHs ABWKEHMS Tela Mo Ipaduxy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MpPSIMO- JUHEMHOIro JBHKEHUS Teia OT
BPEMEHH.

Ornpezenienre yCKOpEHUs Tena Mpyu PaBHOYCKOPEHHOM JIBI)KCHUHU 110 HAKJIOHHOM

IIJIOCKOCTH.
W3mepenue nepuojia ¥ 4acTOThI 0OpaIeHusl Teja 10 OKPYKHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS Tella MO0 OKPY’KHOCTH.

Pemenue 3amau Ha onpeseneHne KHHEMAaTHUYEeCKIX XapaKTEPUCTHK MEXaHUIECKOTO
JBUKEHHS PA3TUYHBIX BUJIOB.

Pacnio3znaBanue v npuOIMKEHHOE OMMCAHUE PA3TTUYHBIX BUIOB MEXaHUYECKOTO

JBUKEHHS B IPUPOJIE U TEXHUKE (Ha MprUMepax cBOOOJHO MaaloNuX Te,
JBUKEHHS )KUBOTHBIX, HEOECHBIX T€J, TPAHCTIOPTHBIX CPEJICTB U JIp.)




B3aumoaeiicrBue
Tea (20 1)

Ilepssiit 3akoH HbroToHa. Bropoi 3akoH
Herorona. Tperuit 3akon Herorona.
[IpuHIUII CynIEpIIO3UIIUY CHIL

Cwuita ynpyroctu. 3akoH ['yka. Cuna TpeHus:

CUJIa TPEHUSI CKOJIBKEHUS, CUJIa TPEHUS
MOKOSI, IPYTH€ BUbI TPEHHUS.

Cuna Ts>KecTH ¥ 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO
nazeHus. [[BmkeHue riaHeT BOKpYr
Connua. [1epBast kocMuyeckasi CKOPOCTb.
Hesecomocts 1 neperpysku. PaBHoBecue
MaTepuaIbHOU TOUKU. AOCOIIOTHO TBEPIOE
Teno. PaBHoBecHe TBEPAOIO Tena ¢
3aKpeIIEHHON OChIO BpalieHus. MOMeHT
cuibl. LleHTp TsbxecTn

Habmroienue u 00Cyk/IeHHUE OTBITOB C JBUKCHUEM Tela MPU YMEHBIIICHUH BIUSHUS
JIPYTUX TeJl, IPEMsTCTBYIOUIUX JIBHKEHHUIO.

AHanu3 TekcTa ['anuies ¢ onucaHueM MBICIIEHHOTO 3KCIIEPUMEHTA,
00OCHOBBIBAIOLIETO 3aKOH MHEPLIMH; BBIIIOJIHEHNUE 3aJJaHU 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO6cyxeHre BO3MOKHOCTH BBITTOJIHEHHUS 3aKOHA UHEPLIMU B Pa3IMUHBIX CUCTEMax
OTCYETA.

Habmonenue u o6cyxneHne MEXaHn4eCKuX SIBICHUH, POUCXOIAIINX B CUCTEME
otcuéra «Tenexkay mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOnHeTa PU3UKH.

JlelicTBUA ¢ BEKTOPAMH CUJI: BBIITOJIHEHUE 3aJaHUM 10 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnronenue u/unu mpoBeIeHUE ONBITOB, AEMOHCTPUPYIOUINX 3aBUCHMOCTb
YCKOPEHHUS TeJa OT IPUIIOKEHHOM K HEMY CUJIbI U MACChl Tea.

AHanu3 u 00bSICHEHHE SBJICHUH C MCIIOJIb30BaHKWEM BTOPOro 3akoHa HproToHa.
Pewenue 3amau ¢ ucnosib30BaHMEM BTOPOro 3akoHa HpIOTOHA U mpaBuiia ClI0KEHUs
CuJL.

Omnpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cuTyaiuii, B KOTOPbIX HAa0JI0Ial0TCs yIIpyrue nedopmainu, u ux
00BsICHEHHUE C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnosib3oBanreM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJTbI TPEHUSI CKOJIbKEHUS

OT CHJIBI HOpMANBbHOTO AaBiieHus. OOCyXIeHne pe3yabTaToB UCCIICOBAHMS.
Onpenenenne k03 PuiineHTa TpeHus CKoIbkeHus. M3Mmepenue cuiibl TpeHus
TIOKOSL.

Pemenwne 3a1a4 ¢ ucnonb30BaHueM (HOPMYIIBI IJIS1 CHITBI TPEHUS CKOJIBKEHHSI.
AHanIu3 ABM>KEHHUS TEJ TOJIBKO MOJI IEWUCTBUEM CHIIBI TSKECTH — CBOOOIHOTO
MaJeHUs.

OO0bsicHEHHE HE3aBUCHMOCTH YCKOpPEHUsl CBOOOHOI0O MaIeHUs OT MacChl Tena.
OreHka BEeIMUMHBI CUJIBI TATOTEHUS, IEHCTBYIOIIEH MEX Y IBYMS TelaMu (J71s
pa3HBIX Macc).

AHanu3 ABMKECHUS HEOSCHBIX TEJ MO JEHCTBUEM CUJIBI TATOTEHUS (C
MCIOJIb30BaHUEM JIOMOJHUTEIBHBIX HCTOYHUKOB UH(POPMAITUH ).




Pemenue 3a1a4 ¢ UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTEHUS U POPMYIIBI JIst
pacd€ra CUIIbI TSKECTH.

AHaiau3 OpUrHHAIBHOTO TEKCTA, OIMCHIBAIOIIETO MTPOSIBIEHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIIIOJHEHHE 3a/laHUM 110 TEKCTY (CMBICIIOBOE UTEHUE).

HaGumtoneHne u o0CyXIeHUE ONBITOB 110 N3MEHEHHIO Beca Tella IPU yCKOPEHHOM
JBUKCHHH.

AHanu3 yci0BUM BOSHUKHOBEHHS HEBECOMOCTH U II€pe- IPY3KH.

Pemenue 3ana4 Ha onpezesieHue Beca Tejla B pa3JIUYHbIX YCIOBUSAX.

AHanu3 cwi, AEUCTBYIOLIMX Ha TEJI0, ITOKosIeecs Ha onope. Onpenenenne NeHTpa
TSKECTU PA3JIUYHBIX TEJ

3akoHbI coxpa
HeHus (10 4)

Nmirynsce Tena. i3mMeHenue umiyibsca.
Hmnynbe cuiibl. 3aKOH COXpaHEHUS
uMIyJbca. PeakTuBHOE IBUKEHHUE.
Mexanunueckasi paboTa u MOIIHOCTb. PaboTta
CHJI TSKECTH, YIIPYTrOCTH, TpeHus. CBs3b
SHEpPruu u paboThl.

IToTreHumanpHas YHEPTUs Tea, MOIHATOIO
HaJl IOBEPXHOCTHIO 3eMuH. [loTeHnnanpHas
DHEPTHUs CKATON MPYKUHBL.

Kunernueckas sueprus. Teopema o
KMHETUYECKOU DHEPIUH.

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

HabGnronenue u 00Cyx1eHne ONBITOB, AEMOHCTPUPYIOUINX epeIady HMITYJIbCaA TIPU
B3aMMOJICHCTBUU T€JI, 3aKOH COXPAHEHMSI UMITYJIbCA IIPU a0COIOTHO YIPYIOM U
HEYIPYroM B3aUMOJIEHCTBUU TEIL.

AHanu3 CUTyaluil B OKpPY’KarOILEH )KU3HH C UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
HMITYyJIbCA.

PacrniozHaBaHue SBICHUS PEAKTUBHOTO JBM)KEHUS B Ipupojie U TexHuke (MC —
ouomnorus).

IIpuMeHeHne 3aKk0Ha COXpaHEHUsI UMITYJIbCA JUIS pacd€Ta pe3ysbTaToB
B3aMMOJICHCTBUS TeJ (Ha MpUMepax HEyNpyroro B3auMoIeHCTBUS, YIIPYroro
LEHTPAIIBHOTO B3aUMOJIEHCTBHS IBYX OJJMHAKOBBIX TEJ, OHO U3 KOTOPBIX
HEMOJIBUYKHO).

Pemenue 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHA COXPAHEHUS UM- ITyJIbCA.
Onpezaenenne paboThl CHIIbI YIIPYTOCTH NMPH NMOABEME Tpy3a € UCIIOIb30BaHUEM
HEMOABMKHOTO U TIOABHKHOTO OJIOKOB.

N3mepenne MOILHOCTH.

N3mepenne noTeHIMaIbHOM SHEPTruu yrpyro AeopMUpOBaH- HOW MPYKUHBI.
N3mepenre KNHETUYECKON YHEPTUH Tena M0 JUIMHE TOPMO3HOTO ITyTH.
DKCIIEpUMEHTAIBHOE CPAaBHEHNE N3MEHEHHNSI IOTEHINAIBHON U KHHETUYECKON
SHEPTUi Teja NPH JIBUKEHHUH 110 HAKIIOHHOW IIIOCKOCTH.

OKcrnepuMeHTaJIbHAs TPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUUECKON SHEPTUU IIPU
CBOOOTHOM Ta/ICHUH.

IIpuMeHeHne 3aK0OHA COXPaHEHUSI MEXaHUYECKOM YHEPTUHU JUIs pacuéra
MOTEHLMAIBHON U KUHETUYECKOW SHEPTUii Tena. Pemenue 3aaa4 ¢ HCIOJIb30BaHUEM




3aKOHa COXpPAaHCHU MEXaHHUYECKOM OHCPIrUuun

Pa3nen 9. Mexanuyeckue koJjie0anus u BoJHbI (15 1)

MexannuyeckKue
Kosedanus (7 1)

Konebarensuoe nsrmxenne. OCHOBHBIE
XapaKTEPUCTUKH KOJICOAHUM: TIEPUO/I,
4acToTa, aMIUTATyAa. MaTeMaTuuecKuil u
NpYKUHHBINA MasTHUKH. [IpeBparenue
SHEPTrUH MPU KOJICOATETLHOM JIBUKCHHH.
3aryxaromue Konebanus. BeiHyX1eHHbIE
koJiebanusi. Pe3oHanc

HaGimoienune kojiebaHuit Mo IeHCTBUEM CHJI TSDKECTH M YIPYTOCTH M OOHApYKCHHE
110JIOOHBIX KOJICOAHUH B OKPYKAIOIIEM MHUPE.

AHanu3 xonebaHuil rpy3a Ha HUTH U Ha npyxkuHe. Onpe/elieHne 4acToThl
KoJIeOaHUH MaTEeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB.

Habmoienue u oObsicHeHUE SIBJICHHSI pe3oHaHca. VccinemoBaHue 3aBUCUMOCTH
nepro/ia KojaeOaHuii MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH IEPHOJIa KOJICOAHHH Ipy3a, TOIBEIICHHOTO K JICHTE, OT
MacchlI Tpy3a.

HaOnroenue u 00Cy»xIeHUE ONBITOB, IEMOHCTPHPYIOLIMX 3aBUCUMOCTb MIEPUOJIa
KOJICOAHUH TIPYKUHHOTO MasiTHUKA OT MACChl TPy3a U )KECTKOCTH TPYKHHBI.
[TpuMeHeHHe MaTEMaTHYECKOTO U MPYKHHHOTO MasiTHUKOB

B Ka4eCTBE MOJICJICH ISl OMUCAHKsI KOJICOAHHU B OKPYIKAFOIIIEM MHPE.

Pemenue 3amay, CBA3aHHBIX C BEIYMCICHUEM WJIM OIICHKOM 4acTOTHI (TIeproa)
KoaeOanuii

MexanuuecKkue
BOJIHBI. 3BYK (8 4)

CBolicTBa MeXaHUYECKUX BOJIH. JlimHA
BOJIHBI. Mexa- HU4YeCKue BOJIHBI B TBEPIOM
TeJie, CECHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa

1 BbICOTa TOHA. OTpakeHHE 3BYKa.
Wudpa3Byk u yabTpa- 3ByK

OO6Hapy’keHre U aHaJIU3 BOJIHOBBIX SIBJICHUM B OKPYXKaIOIIEM MUpE.

Hab6nronenue pacipocTpaHeHust TPOI0JIbHBIX U MOTIEPEUYHBIX BOJIH (HA MOJIETN) U
oOHapy’KeHHe aHAJIOTUYHBIX BU/I0B BOJH B IIPUPO/IE (3BYK, BOASHBIC BOJIHBI).
Brruncnenue JUIMHbBI BOJHBI U CKOPOCTH PAaCIIPOCTPAHEHUS 3BYKOBBIX BOJIH.
DKCIIEpUMEHTAIIBHOE ONPEEIIEHUE IPAHUL] YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoJIeOaHUH.

Habmroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM UHKCIIE C
MCIIOJIb30BAaHNEM MY3bIKAJIbHBIX HHCTPYMEHTOB).

Habmtoienue u 00bsicHeHNE SIBJICHHS aKyCTHUYECKOTO Pe30- HaHca.

AHaiIN3 OpUTHHAIBHOTO TEKCTA, MOCBAIEHHOTO UCIIOJIb30Ba- HUIO 3ByKa (MU
yIABTPa3ByKa) B TEXHUKE (IXOJIOKALUS, YIBTPA3BYK B MEAULIMHE U JP.); BHIOJIHEHHE
3aJJaHUH 10 TEK- CTY (CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpoMarHuTHoOE MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI (8 1)

DJIEKTPOMATHUTH
oe mnoJjie u
3JIEKTPOMATrHUTH
ble BOJIHBI (6 1)

DJIEKTPOMArHuTHOE MOJIE.
ONEeKTPOMarHUTHBIE BOJIHBL.
CBolicTBa 2JIEKTpOMarHuTHHIX BOJIH. [lIkana

[TocTpoenue paccyxaeHunid, 000CHOBBIBAIOIINX B3aMMOCBSI3b JIEKTPUUECKOTO U
MAarHUTHOTO IOJIEH.
DKCIEepUMEHTATBbHOE H3YUYEHUE CBOKWCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C




AIIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHme
AIIEKTPOMATHUTHBIX BOJIH JIJIsSi COTOBOM
CBSI3H.

DJIeKTpOMarHuTHasi Ipupoja CBeTa.
CkopocTb cBeTa.

BonnoBrie cBOMCTBA cBETa

MOMOIIBI0 MOOUIIBHOTO Telie- JOHA).

AHann3 peHTTeHOBCKMX CHUMKOB Y€JIOBEUECKOTO OpPTaHu3Ma.

AHaIN3 TEKCTOB, OMMCHIBAIONIUX MPOSIBICHUS YIEKTPOMATHUTHOTO U3JIYUCHUS B
MIPUPOJIC: KUBBIC OPTraHU3MBI, U3ITy4eHUSI HEOSCHBIX TeJ (CMBICIIOBOE YTECHUE).
PacrioznaBanue v aHaIM3 Pa3InIHBIX IPUMEHEHHA AJIEKTPOMArHUTHBIX BOJH B
TEXHUKE.

Pemrenue 3amau ¢ ucnosib3oBaHreM (HOPMYIT UISE CKOPOCTH DIIEKTPOMArHUTHBIX
BOJTH, JUTMHBI BOJIHBI U YaCTOTHI CBETA

Pa3nen 11. CeroBble siBjienus (15 u)
3aAKOHEI Hcrounuku ceera. JIyueBas MOJENb CBETA. Habito1eHue onpITOB, AEMOHCTPUPYIOLIUX SIBJICHUE IPSIMOJIMHEHHOTO
pacnpocrpanenust | IIpsaMonuuelinoe pacupoCTpaHEHHE CBETA. pacnpocTpaHeHHs CBeTa (BOZHUKHOBEHUE TEHU U Oy~ TEHH), U UX UHTEpIpeTalus
ceera (6 1) 3armenus Connua u JIynsl. Otpaxenue C UCIOJIb30BAHUEM ITOHATHUSA CBETOBOIO Jyya.
cgeta. [Imockoe 3epkaino. 3aKoH OTpaKeHUs OO0ObsicHEeHHE U MOJICIIMPOBAHKUE COIHEYHOTO U JIYHHOTO 3aTMEHHU.
CBeTa. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHsI CBETOBOTO JIyuya OT yrijia MajaeHusl.
[Ipenomiienue cBeTa. 3aKOH MPEIOMICHUS W3ydeHue cBOMCTB M300paskeHus B INIOCKOM 3epkane. Habmonenne u o0bsicHeHue
CBeTa. OTBITOB I10 TOJYYEHHUIO N300paKEHUI B BOTHYTOM U BBIITYKJIOM 3€pKajlax.
[TotHOE BHYTpEHHEE OTpaKEHUE CBETA. Habmtoienue 1 00bsICHEHNE OTIBITOB I10 MPETOMIIEHUIO CBETA Ha TPAaHUIIE
Hcnonp30BaHne BHYTPEHHETO OTPaKEHUs B Pa3JIMYHBIX CPEJl, B TOM YHCJIE ONBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHUEM.
ONTUYECKUX CBETOBOJIaX HccnenoBanue 3aBUCMMOCTH yIJla IPEOMIIEHUS OT yIJia MaJileHHsl CBETOBOTO JIyda
Ha TPaHMIIE «BO3AYX—CTEKIION.
PacnioznaBanue siBI€HNI OTPaKEHUS U IPEJIOMJICHUS CBETA B IOBCEAHEBHOM XKU3HU.
AHanu3 u 00bsSCHEHHE SBJICHUS ONTUYECKOTO MUPAXKa.
Pemenue 3a1a4 ¢ NCNOJIb30BAHNEM 3aKOHOB OTPAKEHUS U IPEJIOMIIEHHS CBETA
JINH3LI K JIunza, xon mydeit B muH3e. OnrTuyeckas [Tomy4yenune n300pakeHMiA ¢ TTOMOIIBIO COOUPAIOIIEH U PACCEHBAIOIIEH JTUH3.
ONnTHYeCKHEe cucrema. Onpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOW CHIIBI COOMpAIOIIel JTMH3HI.
npuoopsl (6 4) OnTuueckue npuodopsl: poToanmnapar, AHanu3 ycTpoicTBa U MPUHIUIA IEHCTBUS HEKOTOPBIX ONTHYECKUX TPUOOPOB:
MUKPOCKOII ¢doroanmnapara, MUKPOCKOIA, TEIECKOIIA
U TeJecKOoI. [ 1a3 kak onTUyecKas CUCTEMA. (MC — 6uosnorusi, aCTpOHOMHUS).
bin3opykocTh U 1anbHO30PKOCTh AHanu3 sBIeHUN OJIM30PYKOCTH U 1aTbHO30PKOCTH, PUHIIMIIA IEHCTBHUS OUYKOB
(MC — Guomnorusi)
Pasaocenmne Pasnoxenue Oenoro csera Hab6nronenue o pasnoxkeHuro 6eoro ceera B criekTp. Habmonenne u o0bscHeHNE

0eJI0r0 CBEeTa B
cinexktp (3 4)

B criekTp. OnbiTel HhtoToHA. CliokeHne
CHEKTpaJIbHBIX I[BETOB. Jlucepcus cBeTa

OTIBITOB T10 TIOJYYEHHIO OEJIOr0 CBETa MPU CI0KEHUU CBETA Pa3HBIX I[BETOB.
[IpoBenenmne u 00bACHEHUE OMBITOB MO BOCIPUITHIO 1IBETA MIPEIMETOB MPHU UX




HAOII0ICHUU Yepe3 IIBETOBbIC PUIBTPHI (I[BETHBIC OUKH)

Pa3nen 12. KBanroBble siBiaenns (17 4)

Hcnyckanue u
MOrJIOLIeHUuEe
cBeTa atomom (4

1)

OmneiTel Pe3epdopna u mane- tapHas
MO/IEJIb aTOMa.

Mognens atroma bopa. Ucniyckanue u
MOTJIOIIEHNE CBETa aTOMOM. KBaHTHI.
JInneliuaTeie CIIEKTPBI

O6cyxnenue nenu onbIToB Pezepdopaa mo ucciaenoBaHuio aTOMOB, BBIIBUKEHUE
TMIIOTE3 O BO3MOKHBIX pe3ysbTaTax

OTIBITOB B 3aBUCUMOCTH OT MPEJIIOJIAraeMOro CTPOEHHs aTOMOB, (popMyIHpoBaHUE
BBIBOJIOB M3 PE3YJIbTATOB OIBITOB.

OO0cyxIeHre TPOTUBOPEUHI IIAHETAPHOU MOJICTTH aTOMa U OCHOBAHUH ISt
runoTe3sl bopa o cranmoHapHbIX OpOUTaxX IEKTPOHOB.

Habito1eHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHUS PA3IMUHBIX BEIIECTB.
OO0ObsicHEHHE TMHEWYATBIX CIIEKTPOB U3TY4ECHHUS

Crpoenue
aToMHOro sijgpa (6

1)

PamnoaktuBHOCTh. Anb(a-, 6eTa- u
ramma-usirydeHus. CTpoeHne aToOMHOTO
anpa. HykionHas MoJens aToMHOro siapa.
N3oronsl. PagroakTuBHBIE pEBpaCHUS.
Ilepnon nomypacnana.

JleficTBHs paiuOAKTUBHBIX U31y4YEHUN Ha
JKUBBIC OpPTraHU3MBI

OO6cyxeHre BO3MOXKHBIX IMIIOTE3 O MOJEISAX CTpoeHus siapa. OnpezneneHue
cocTaBa A/Jep 10 33JJaHHbIM MacCOBBIM U 3apsJOBbIM YHCIIaM U IO OJOXKEHUIO B
nepuouueckoit cucreme snemMeHToB (MC — xumus).

AHaaIM3 U3MEHEHUs COCTaBa S1pa U €ro MOJIOKEHUSI B IEPUOJINYECKON CUCTEME ITPU
a-paguoaktuBHocTd (MC — xumus).

HccnenoBaHue TpeKOB a-4acTHIL 10 TOTOBBIM QoTorpadusm. OOHapyKeHHe U
U3MEpEeHNe paJuallMoOHHOro (JOHA C MOMOIIBIO JO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.

AHain3 6MOJOTHYeCKUX U3MEHEHUH, MPOUCXOIAIINX M0/ ACHCTBUEM
pannoakTuBHbIX u3nydyeHuit (MC — Guonorus). Mcnonb3oBaHue paJioaKTUBHBIX
usnyyeHuit B menuine (MC — Ouonorus)

SInepuble peakuuu
(79

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3aps1I0BOIO ¥ MAacCOBOT'O YUCEN. DHEPrus
CBSI3HM aTOMHBIX siziep. CBS3b Macchl U
sHepruu. Peakiuu cuHTe3a u AeneHus sjaep.
HcTounuku sHeprun CoaHIa U 3BE31.
SnepHas sHepreTuka

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHOB COXPAaHEHHUSI MAaCCOBBIX U 3apSA0BbBIX
YHCeJl Ha OIpe/ieJIeHHe Pe3yJIbTaTOB SIIEPHBIX PEaKIINii; aHAIU3 BO3MOKHOCTH WIIH
HEBO3MOKHOCTH SIIEPHON PEaKIIUHU.

OrueHka SHepruM CBSI3U SAEp C UCIONIb30BaHUEM (POPMYIIbl DUHIITEHHA.
OO6cyxaeHne NepcrneKTHB NCIOIb30BAHUS YIIPABISEMOI0 TEPMOSICPHOIO CHHTE3A.
OO6cyxaeHne TPeuMyIIeCTB U KOJIOTUYECKHUX MPOOIIEM, CBI3aHHBIX C SJIEPHOM
sHepretrkoit (MC — skonorus)

IMoBTOpUTENBLHO-00001IIAIOIIMI MOTYJIB (9 U)

CucreMmarmu3anus
1 00001IeHHe
NnpeIMeTHOr0
copep KaHus

O06o01eHne coepKaHus KaX10ro 13
OCHOBHBIX Pa3/IesiOB Kypca (PU3NKH:
MEXaHUYCCKUEC, TCIIJIOBBIC,

BrimonnHeHne yueOHbIX 3aaHui, TPEOYIONTUX TEeMOHCTPAIIMH KOMITIETEHTHOCTEH,
XapaKTepU3YIOIINX €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:
MPUMEHEHHSI TOYYCHHBIX 3HAHUH 11 HAY9HOTO OOBSCHEHUS (PU3NIECKUX




SJICKTPOMAIrHUTHBIC, KBAHTOBBIC SIBJICHUS. SIBJICHUI B 0pr>1<a}01ueﬁ mpupoac n HOBCCHHGBHOﬁ KHN3HU, a TaKKC BBIABICHUA

H OIBITA
JeATeJHLHOCTH, Hayunslit MeTO/ IO3HAHUS U €T0 (U3NUECKUX OCHOB psiZia COBPEMEHHBIX TEXHOJIOTHIA;
NPHOOPETEHHOIO peanu3anys B GU3NYECKUX HCCIECTOBAHUSAX. IIPUMEHEHHUs] OCBOCHHBIX YKCIIEPUMEHTAIIBHBIX YMEHUN JUIsl UCCIIEIOBAHUS
IpH U3y4CHUN CBs13b (PM3HKHN U COBPEMEHHBIX TEXHOJIOTUN (bu3NUeCKUX SBICHHIA, B TOM YUCIIE IJIsl IPOBEPKHU TUIIOTE3 U BBISBICHUS
BCEro Kypca .
A — B 00J1acTy nepeaayn nHGpopManuy, 3aKOHOMEPHOCTEM.

JHEPreTHKE, TPAHCIIOPTE Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE NPEANIOIAralOUX UCIIOJIB30BAHNE

(bU3NUeCKOil MOJIEeM U OCHOBaHHBIX Ha COJIEP- KAHUU Pa3IMYHBIX pa3zelioB Kypca
bu3uKH.
BeimonHenue v 3ammra rpyninoBbIX WM HHIMBHUIYaTIbHBIX TPOEKTOB, CBA3aHHBIX C

coJiepsKaHueM Kypca GU3NKU

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIMUMUCH ITPU U3YYEHUU YYEBHOI'O ITIPEJIMETA «®U3UKA»

Koppekunonnas pabora npeycMaTpuBaeT BIIIOJIHEHNE TpeOOBaHM K pe3ynbraTam, onpeaeneHbiMm I'OC O0O0.

Koppekuronnas padora HanpaBiieHa Ha OCYILECTBICHUE UHINBUIyaJIbHO-OPUEHTUPOBAHHOMN MICUXOJIOr0-1I€Aarorn4eCcKoi MOMOIIHU JIETSAM C TPYIHOCTSIMU
B O0yYCHHH U COIMATIN3AIMHA B OCBOCHHU IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, MX COLMAIBHYIO aaNTalyio u JMYHOCTHOE CAMOOIIPe/Iel CHUE.

Koppexkuyuonnas paboma obecneuusaem:

- BBISIBJIGHUE WHMBHIyaJbHBIX 00pa30BaTEbHBIX MOTPEOHOCTEN 00YUaOLINXCsl, HAIPABICHHOCTH JINYHOCTH, TPOPECCHOHATBHBIX CKIIOHHOCTEH;

- yCIIEIIHOE OCBOEHHE OCHOBHON 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHus, JOCTH)KEHUE 0OYUYalOIUMUCS C TPYAHOCTSIMU B
00y4YeHMHU U COLMATIM3AIMU IPEAMETHBIX, METAlPEeIMETHBIX U IMYHOCTHBIX PE3yIbTaTOB.

Koppexkyuonnas paboma cooepycum:

- JUArHOCTMYECKME W KOPPEKLUHMOHHO-Pa3BUBAIOIIME MEpPONPUATHS, OOECHEeUNBAIOIINE YJIOBICTBOPEHUE HWHIAMBUAYAIBHBIX 00pa30BaTENIbHbBIX
noTpeOHOCTEN 00YJArOIIUXCSl 1 OCBOEHHE UMHU MTPOTrpaMMbl OCHOBHOT'O 00111eTO 00pa30oBaHus;

- ycIoBUSl O0Y4YEHHsS] U BOCIHUTAHUS OOy4arolIMXcs, METOAbl OOy4eHUS U BOCHHUTAHHUSA, y4eOHbIE MOCOOUS M JUIAKTUYECKHE MaTepuasbl, TEXHUUYECKHE
cpencTBa 00ydeHHsI KOJUIEKTUBHOTO W MHIWBUAYAIIEHOTO MOJIb30BAHMS, OCOOCHHOCTHU TPOBEICHHS TPYIIIOBBIX M HHIUBUIYAIBHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX
3aHATHIM.

HanpagsiieHusi KOppeKIHOHHOM padoThI

Huaenocmuueckas paboma exknouaem:

- BBISIBIIGHUE WHIAMBHIYyaJbHBIX 00pa30BaTENbHBIX MOTPEOHOCTEH O00YYaIONINXCs C TPYAHOCTSAMU B OOYYEHHUH M COLMAIIM3AIIUHN IIPH OCBOEHHH OCHOBHOM
o0pa3zoBaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs;

- OmpeiesieHne YPOBHS aKTyaJlbHOTO Pa3BUTHUS M 30HBI OJIMKAMIIEero pa3BUTUSL 00yJaroIerocs ¢ TPYIHOCTSIMHA B OOyYE€HUU U COLIMATIN3AI[1H, BbISIBICHHE
PE3epBHBIX BO3MOKHOCTEN 00yUaromerocs;

- U3YYCHHE PA3BUTHS YMOIIMOHAILHO-BOJICBOM, IO3HABATEIHHOM, PEYEBOM cPpep U TUIYHOCTHBIX OCOOCHHOCTEH 00YyJarOIuXCs;



- U3y4€HHUE COLMATIBbHON CUTYAllMH Pa3BUTH U YCIOBUI CEMEIHOIO BOCIIUTaHUS 00y4aroIuXcs;

- U3y4EHUE aJJallTUBHBIX BO3MOXKHOCTEH M YPOBHSI COLIMAIM3AMK 00yUaroIuxcs;

- U3y4eHUE WHIANBHUIYyaTbHBIX 00pPa30BaTENbHBIX U COLMAIBHO-KOMMYHUKATUBHBIX TOTPeOHOCTEH 00ydaromnxcs;

MOHUTOPHHT YPOBHS M JMHAMHUKU DPa3BUTHA OOYYAIOMIMXCS, a TaKKe CO3/JaHUS HEOOXOAMMBIX YCIOBHH, COOTBETCTBYIOIIMX WHAWBUIYAIbHBIM
00pa3zoBaTeNbHBIM MOTPEOHOCTSIM 00YUYAIOIIMXCS ¢ TPYIHOCTSAMHU B 00Y4EHUH U COLMAIN3ALINY;

- MOHUTOPHUHT JIUHAMHKH YCIIEUTHOCTH OCBOSHHsI 00pa30BaTEIbHBIX IPOTPaAMM OCHOBHOTO O0IIET0 00pa3oBaHusI.

Koppexyuonno-pazeusarowasn paboma exnrovaem:

- HCHOJb30BAHUE CIIELUAIBHBIX METOIUK, METOJOB M IPUEMOB OOYYEHHUS B COOTBETCTBMM C 00Opa30oBaTEIbHBIMH IMOTPEOHOCTAMHU OOYYaIOIIUXCS C
TPYAHOCTSIMHU B OOYUEHHUHU U COLIMATIM3ALNH;

- OPraHM3ALHUI0 U MPOBEICHHE MHAMBUIYAIBHBIX M T'PYMNIOBBIX KOPPEKIHMOHHO-PA3BUBAIOIIUX 3aHATHH, HEOOXOAUMBIX Ul MPEOAOJICHUs HapylIeHUN
pa3BUTHSA, TPYAHOCTEN 00YUEHMS U COLIMATIN3ALINN;

- pa3BuTHE (POPM M HABBIKOB JMYHOCTHOIO OOLIECHUS B TpYIIE CBEPCTHUKOB, KOMMYHUKATHBHON KOMIIETEHLIMU; COBEPILICHCTBOBAHUU HaBBIKOB
COLIMAJIN3aLMU U PACIIMPEHUH COLIMAIbHOTO B3aUMO/IEUCTBUS CO CBEPCTHUKAMU;

- OpraHu3alli0 OCHOBHBIX BUJIOB JIEATEIBHOCTH O0YUAIOUINXCS B IIPOLIECCE OCBOCHUSI UMM 00pa30BaTENIbHbBIX IPOTPAMM;

- pa3BUTHE KOMIIETEHIINH, HEOOXOIUMBIX Ul IPOIOJKEHUsI 00pa30BaHuUs U IPOPECCHOHATBLHOIO CAMOOIIPEIeIICHHS;

- COBEpPILEHCTBOBAHUE HABBIKOB MOJYYEHUs U MCIIOJIb30BaHUs MH(GOPMAIUU, CIIOCOOCTBYIOIIUX MOBBIIIEHUIO COLMAIBHBIX KOMIIETEHIMH U aJanTaluy B
peabHBIX KU3HEHHBIX YCIOBUSIX.

Koncynemamuenas paboma éxknouaem:

- KOHCYJBTaTHUBHYIO IOMOIIb CEMbE B BOMNpOcax BbIOOpa CTpaTerny BOCHHUTAHUS U NPUEMOB KOPPEKIIMOHHO-PA3BUBAIOLIETO OOY4YEHHS, B PELICHUU
aKTYaJIbHBIX TPYIHOCTEH 00yJarOIIeTrocs;

- KOHCYJIbTAllMOHHYIO MOJJIEPKKY U ITOMOIIb, HAPaBJICHHbIE HA COJIEHCTBUE CBOOOIHOMY U OCO3HAHHOMY BBIOOpY OOyuaroummucs npodeccuu, opmsl U
MecTa 00y4eHHs] B COOTBETCTBUHU € IPO(ECCHOHATBHBIMU HHTEPECAMU, MHIMBUIyaJIbHBIMUA CIOCOOHOCTSAMU U MICUXO(PU3UOIOTMYECKUMU OCOOEHHOCTSIMHU.

Hugpopmayuonno-npoceemumenvckas pabooma exnrovaem:

- HH(POPMAIIMOHHYIO TOAJIEPKKY 00pa30BaTENbHOM AeSATETLHOCTH 00yUYarOIMXCsl, UX POAUTENEH (3aKOHHBIX MpPEICTaBUTENCH);

- paznuuHble (OPMBI MPOCBETUTENBLCKON JEATENbHOCTH (JIEKIUH, Oecenbl, HHPOPMAIIMOHHBIE CTEH/IbI, TIeYaTHble MaTepHallbl, SJIEKTPOHHBIE PECYPCHI),
HarpaBJIeHHbIE HAa pa3bsICHEHHWE YYaCTHHKAM O0pa3oBaTelbHOro Ipolecca — o0ydyaromuMcs (Kak UMEIOIIUM, TaK U HE MMEIOIIUM TPYAHOCTH B OOyYeHHH H
COLIMAIIN3AINH ), UX POAUTEISAM (3aKOHHBIM MPEACTaBUTENSIM) — BOIPOCOB, CBA3aHHBIX C OCOOCHHOCTSAMHU 00pa30BaTeIbHOIO MpoLecca.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

Ne n/mt ‘ HaunmeHnoBaHue 00bEKTOB M CPEJICTB MAaTEPUAIBHO-TEXHUYECKOTO 00eCTIeUeHuUs

1. IlepeyeHb Yy4eOHO-METOAMYECKOTr0 OoDecniedeHusl

1.1. ‘ ®dusmka, 7 knace/ A.B. Iepsimkun «3narensctBo «lIpocBemenne»




1.2. ®duswnka, 8 kimace/ A.B. Ilepeimkun «M3narensctBo «lIpocBemenne»

1.3. ®usuka, 9 kinace/ A.B. Ileprimkun «M3aarensctBo «IIpocsenienne»

14. CO6opnuk 3anau o ¢usuke, 7-9 kmace/ A.B. Ilepoimkun «31aTenbeTBo «OK3aMeH

15. [Toypounslie pa3zpabotku no ¢usuke. 7 kimacc. — M. BAKO, 2020.

1.6.

1.7.

1.8.

1.9.

1.10

1.11

1.12

1.13

2. lln¢poBsbie 00pazoBaTebHbIE pecypchl
2.1. http://fcior.edu.ru/ - denepanbHbIii MOPTAT MIKOJIBHBIX MU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - iudpoBbie 06pa3oBaTe/ibHbIC peCyYpPChI T 00111e00pa30BATEIBLHOM MIKOJIBI
3. Texun4yeckme cpeacTsa 00y4eHus

3.1 Kommsrotep — paboduee MECTO yIUTEIst 1

3.2 [TpoekTop 1

3.3 Moy 1

3.4 YcrpoiicTBa BbIBO/IA 3BYKOBOM MH(DOpMAIUK (KOJIOHKH) 1
1

3.5. [TpesenTamuu (L{IOP)



http://fcior.edu.ru/
http://www.school-collection.edu.ru/

