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INOACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

Pabouas nporpamma no ¢pu3uke Ha YpoBHE OCHOBHOTO 00IIEro 00pa3oBaHMsI COCTAaBICHA HA
OCHOBE ITOJIOKEHHH U TPeOOBAaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3o0-
BaTENIbHOW MPOTpPaMMBI, MpeacTaBieHHBIX B (DexepalbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM
cTanmapte ocHoBHOro obmero oopazosanus (PI'OC O0O0), a Takxke ¢ yuérom (denepanbHO pado-
4eil mporpaMMbl BociuTanus 1 KoHuenum npenogaBanus yaeOHoro npeamera «Pu3uKa.

Pabouas nmporpamma no ¢usuke pazpadoTaHa B COOTBETCTBUU ¢ paboueil mporpamMmoii Boc-
nutanust MAOY «JIunent Ne 77 r. UenstOuuckay.

Copneprkanue mporpaMMbl o (pU3UKE HAIPABICHO HA (POPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIIMXCS U OpPraHU3alMI0 M3Y4YeHUs (U3UKU Ha JIEATEIbHOCTHOW OCHOBE (Ha
YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHMs), a TAK)KE Ha YAOBJIETBOPEHHUE IMOBBIIIEHHBIX 3alIPOCOB
o0yyaromuxcs, cTpeMsAIUXcs K 6onee riry0OKOMy OCBOCHHUIO (PU3MUECKUX 3HAHUH, U Ha GopMupo-
BaHUE €CTECTBEHHO-HAYUYHOU I'paMOTHOCTH 00y4Jaroimuxcs (Ha yriiyojieHHOM ypoBHe). B mporpamme
1o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peainsauuu TpedoBanuit OI'OC
OOO k m1aHupyeMbIM JINYHOCTHBIM M METAIIPEIMETHBIM pe3ybTaTaM 00yueHUsl, a TAK)KE MEXITpeI-
METHBIE CBS3M €CTECTBEHHOHAYYHbIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBa-
HUS.

[Tporpamma 1o ¢pu3Mke ycraHaBIMBACT paclpejieieHne yueOHOro Marepuaa 1o rojaam ooy-
yeHus (1o Ki1accam), mpeiaraeT NpUMEpHYIO OCIe10BaTeIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHSI IPEIMETHOTO CO/ICPKAHMS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00YJarOIUXCsl.

OwusmKa ABISETCS CUCTEMOOOPA3YIOMIUM JUISI €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUecKue 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUN, N3YYaeMbIX XUMHUEH, Ono-
JIOTHEH, acTpOHOMHUEN U (pu3muecKor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpA, IPEAOCTABISET HanboIee ICHbIE 00pa3Ibl MPUMEHEHHUSI HAYYHOTO METO/Ia TIO3HAHUS, TO €CTh
croco0a MmorydeHus! JOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa u3 TIaBHBIX 337a4 (pU3HUECKOro 00pa3oBaHMs B CTPYKType o0IIero oopa3oBaHus CO-
CTOHUT B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH M MHTEpeca K HayKe y 00yJaroInuXcs.

N3zyuenne pus3nku Ha 6a30BOM ypOBHE MPEAIIOAraeT OBJIaIeHHE CIEeTyIOIUMI KOMIIETECHT-
HOCTSIMH, XapaKTePU3YIOIIUMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTh: HAYYHO OOBSCHATH SBICHHS,
OLIEHUBATh W TIOHUMATh OCOOEHHOCTH HAayYHOTO MCCIIEIOBAHMS; WHTEPIPETHPOBATH JaHHBIC U HC-
M0JIb30BaTh HAay4YHbIE JOKAa3aTeIbCTBA AJIS MOJTY4YEHHUS BBIBOIOB.

N3yuenune Gpu3nku Ha yriyOlIEHHOM YpOBHE MpEAINOJaraeT yBepeHHOE BJaJIeHHE CIeNylo-
IIMMHU KOMITIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

HAY4YHO OOBSACHSATH SIBJICHUS,

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEeIOBAHMUS;

MHTEPIPETUPOBATH JJAHHbIE M UCIIOIb30BaTh HAYYHbIE JOKA3aTEIbCTBA JUIsl TOJIy4YEHHsI BBIBO-
TIOB.

HEJU U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O INTPEJIMETA
«DPU3UKA» 7-9 KJIIACCBI

[enu n3yuenust pU3MKU Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeenensl B Koniern-
LMY TpernoaaBanus yueoHoro npeamera «dusmka» B 06pazoBaTebHbIX Opranuzanusix Poccuiickoi
denepanyy, pearu3yoIMX OCHOBHbIE 00I11e00pa3oBaTelbHble IPOrpaMMbl, YTBEpKJIEHHOHN peltie-
HueMm Komtermn MunucrepcrBa npocsemenus Poccuiickoit ®denepanuu (mpotokon ot 3 nexadps
2019 r. Ne TTIK-48H).

Henn usydenus ¢puznku Ha 6a30BOM yYpOBHE:



nproOpeTeHne UHTepeca M CTPEMIICHUs] 0OyJarollMXcsi K HaydHOMY HM3Y4YEHHUIO IPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE MPECTABICHUNA O HAyYHOM METOJ€ NO3HAHUSA U (OPMHUPOBAHUE UCCIIEOBATENb-
CKOT'O OTHOILEHUS K OKPY>KAIOILHM SIBJICHUSM;

(dopMHpOBaHNE HAYYHOTO MUPOBO33PEHMS KaK pe3yJbTaTa U3y4e€HUs] OCHOB CTPOCHMSI MaTe-
puM 1 GyHAAMEHTAIBHBIX 3aKOHOB (DM3UKY;

¢dbopmMHpoBaHUE MPEACTABICHUNA O PO (UMUK JUIS PA3BUTHUS APYTHUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX cpepax Oynymieit mpopeccuoHaIbHON e TeNIbHO-
CTH, CBSI3aHHOU C (PM3UKOH, MMOJTOTOBKA K JabHEHIIIEeMy O0YICHHIO B 3TOM HAIPABICHUH.

JlocTikeHue 3TUX LejIel MporpaMmel o (pU3HKe Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus
o0ecreYnBaeTCs peIeHUEeM CIeIYIONNX 3a/au:

IpUOOpETEHNE 3HAHUN O TUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHne YMEHHH OMHMCHIBAaTh M OOBACHATH (PU3UYECKUE SBJICHUS C MCIOIH30BAHUEM
MOJyYECHHBIX 3HAHH;

OCBOCHME METOJIOB PELICHMSI IPOCTEHIINX PACYETHBIX 3a/1a4 C UCIOIb30BaHUEM (PU3NUECKUX
MOJIEJIEH, TBOPUECKUX U IPAKTUKOOPHUEHTUPOBAHHBIX 3a7ay;

pa3BUTHE YMEHUI HaOII01aTh IPUPOIHBIC SBICHUS U BBIIOJIHATH ONbITHI, Ja0OpaTOPHBIE pa-
OO0TBI M SKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB;

OCBOCHME NPUEMOB pabOTHI ¢ HH(pOpMaIHel HU3NIECKOro CoJlepKaHusl, BKI0Yas HHPopma-
LIUI0 O COBPEMEHHBIX JTIOCTHKEHUAX (PU3KKU, aHATIM3 U KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;

3HAKOMCTBO CO c(epaMu NpodecCuOHATbHOMN AEATEIbHOCTH, CBSI3aHHBIMU ¢ (PU3HKOH, U CO-
BPEMEHHBIMHU TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JIOCTHXKEHUAX (PU3MUECKON HAYKU.

Henn n3yvyenus pu3nku Ha yriay01éHHOM ypOBHe:

pa3sBUTHE MHTEpECA U CTPEMJICHUS O0YYaOLIMXCs K HAYYHOMY M3YUYEHHUIO IPUPOABI, Pa3BU-
THE UX UHTEJJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHU O HAyYHOM METO/e MO3HAaHUs U (OPMHPOBAHUE HCCIIEOBATENb-
CKOI'0O OTHOILIECHHUSI K OKPYKAIOLIUM SIBIICHUSM;

(dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs OCHOB CTPOEHHUS Mare-
puu 1 pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopMUpOBaHHE YMEHUN MPUMEHATh (QU3NYECKUE 3HAHMS U HAy4YHbIE JI0Ka3aTeJIbCTBa IS
OOBSICHEHUS OKPYKAIOLIUX SIBJIICHUM;

(dbopMupOBaHUE MPEACTABICHUN O POIN (HU3UKHU JUIsl Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE NPEJCTaBICHUNA O BO3MOXKHBIX chepax Oyayuiei npodeccrnoHalbHON JeATENbHO-
CTH, CBA3aHHOU ¢ (U3UKOH, MOATOTOBKA K JaJbHEHIIEMy 00Y4EHHIO B 3TOM HAIllpaBJICHUH;

(dopMHpOBaHUE TOTOBHOCTH K JalbHENIIEMY U3yUYeHHIO (PU3UKU Ha yriIyOJEHHOM ypOBHE B
paMKax COOTBETCTBYIOLIMX Mpoduiieil 00yueHus: Ha ypOBHE CPEIHEro 0011ero oopazoBaHus

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

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBiseTcst 00s3aTeNbHBIM MTPEIMETOM Ha YPOBHE OC-
HOBHOTO 0011ero oopazoBanus. JlaHHas mporpamMma mnpeaycMarpuBaeT usydyenue Gpusuku Ha 6a3o-
BOM YpOBHE B 00b&Me 238 4 3a TpH rojia o0y4deHus 1o 2 4 B HeIeto B 7 U 8 Kilaccax u 1o 3 4 B He-
nemo B 9 kiacce. 1 B o0beme 238 4 Ha yriryOiaeHHOM ypoBHe: 8a 1o 3 yaca B Hezento, 9a 1o 4 yaca
B HEJEIIIO.

B tematnyeckoMm miaHMpOBaHUU AJs 7 ¥ 8 KJIACCOB MpeIoiaraeTcs pe3epB BpeMeHH, KOTO-
PBII YUHUTENb MOXET UCIOIb30BATh 10 CBOEMY YCMOTPEHHIO, a B 9 Kjlacce — MOBTOPUTEIHHO-0000-
LIAIOLUNA MOAYIIb.



Brinenenue yacoB B yueOHOM IJ1aHe Ha U3yueHue (GU3UKH NMPEACTABICHO B CIENyIOIIeH Tab-

h11701 (K
YpoBeHb (6a30- Koa-so  y. Hroro yu. yacos
Kaace IIpenmer . .. | 4acCOB B He-
BbIi/yr1y0JIeHHbIH) 3a roj
eJT10
7 abBr dusznka 0a30BbII 2 68
8 Br dusnka 0a30BBIi 2 68
80 dusznka 0a30BbII 3 102
9 6Br dusnka 0a30BbII 3 102
8a dusnka yTI1yOJICHHBIN 3 102
9a dusnka yr1yOJICHHBIN 4 136




COJAEP)KAHUE YYEBHOT O ITPEIMETA (I10 'OJAM OBYYEHMUS)

BA30BbI YPOBEHD

7 KIIACC

Paznesn 1. ®usuka u eé poJib B IO3HAHUM OKPY:KAIOIIEro MUPa

®u3nka — Hayka o npupoje. SBiaeHuss IpUpObL.
PuznuecKkue sSBJICHUS: MEXaHUUYECKHE, TEIUIOBbIE, dJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKO-
BbIE.

Ouznyeckue BeIMUnHbl. M3mepenne gpusndeckux Bennynd. Ousndeckue npudopsl. [Torpeni-
HOCTb U3MEpEHUN. MexayHapoIHas CUCTeEMa €IMHMLI.

Kak ¢u3uka u gpyrue ecTecTBeHHbIE HAyKH M3y4aloT Npupoy. EcrecTBeHHO-HAY4HBIH Me-
TOJ TIO3HAHMSI: HAOJII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKEHHUE TUIIOTE3, IKCIIEPUMEHT
0 MIPOBEPKE THIIOTE3, 00BsICHEHUE HA0I0JaeMOoro sBiieHus. Onrcanue pU3NUecKuX SBICHUH C 0-
MOIIBIO MOZCIIECH.
JdeMoHcTpauuu
1. MexaHnueckue, TEIIOBBIE, IEKTPUIECKHUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.
2. ®uznyueckue nprudopsl U MPOLEAYypa IPSIMbIX H3MEPEHH aHAIOTOBBIM M UG POBBIM IPUOOPOM.
JlabopaTopHbie padoThl U ONBITHI
1. Onpenienenyie LeHbl JeNeHNs HIKalbl U3MEPUTEIBLHOrO puodopa.
2. 3mepeHue pacCTOSHUM.
3. N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
4. OnpeneneHue pasMepoB MaJlbIX TeJl.
5. U3mepenue temneparypsl Ipy NOMOILHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBHI.
6. IIpoBeneHune uccnenqoBaHus MO MPOBEPKE TMIIOTE3bI: JATbHOCTh MOJIETA IIAPUKA, MYIIEHHOTO T'O-
PHU30HTAIILHO, TeM O0JIblIIe, YeM OO0JIbIlIe BHICOTA MYCKA.

Pa3znen 2. [lepBoHayaibHble CBEJeHUNA 0 CTPOEHUHU BellleCTBA
CrtpoeHue BelecTBa: aToMbl ¥ MOJIEKYJIbL, UX pa3Mepbl. OIBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.
JIBumxenue yactul BemecTsa. CBs3b CKOPOCTH IBUKEHUS YaCTHIL] ¢ TEMIIEpaTypoii. bpoyHoB-
ckoe aBmxeHue, muddysus. BzanmoaeiicTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.
ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHE Ia30B, KUAKOCTEW U TBEPIBIX (KpHUCTaInye-
CKI/IX) Tea. B3anMocBsI3b MCKOY CBOMCTBaAMH BCIHICCTB B PA3HBIX arp€raTHbIX COCTOSAHHUAX H HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
JdemMoHcTpanuu
1. HabmtoieHne OpoyHOBCKOTO IBUKEHHUSI.
2. Habmonenue muddysum.
3. HaGmtonenue siBeHuit, 0ObSICHIIOMUXCS TPUTSHKECHUEM HIIH OTTAIKMBAHUEM YaCTHUIl BEIIECTBA.
JlaGopaTopHbie padoThI U ONBITHI
1. Ouenka quamerpa aToMa METOAOM PsIIOB (C UCTIoNb30BaHUEM (hoTorpaduii).
2. OnbITHl IO HAOJIIO/IEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITH 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO PUTSHKEHUSI.

Paznen 3. /IBuskenne U B3auMo/jieiicTBue Tej
Mexanunueckoe nBukeHue. PaBHomepHoe u HepaBHOMepHOE JBMkeHHE. CkopocTb. CpemHsis cko-
POCTb IIPU HEPABHOMEPHOM JBHKEHUU. PacU€T IyTH U BpeMEHU IBUKEHUS.

SIBnenue uHepuuu. 3aKOH UHEpUUU. B3anmoselcTBre Ten Kak MpUYMHA U3MEHEHHUSI CKOPO-
CTH JIBIDKEHMS Tell. Macca kak Mepa UHepTHOCTH Tena. [lnotHocTs BemiecTBa. CBsI3b MIIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BEIIeCTBa.



Cuna kak xapakTepucTUKa B3aumoaeicTBus Ten. Cuia ynpyrocty v 3akoH ['yka. I3mMepenue
CHJIBI C TTIOMOIIBIO JUHAMOMETpA. SIBJIeHNe TATOTeHUS U cuiia TsbkecTdu. Cuia TSDKeCTH Ha IpYrux
manerax. Bec tena. HeBecomocth. CiiokeHHE CUII, HAPABJIEHHBIX 110 OJAHOM mpsiMoil. PaBHOIEH-
ctByromas cui. Cuna tpenusi. TpeHue cKoiabKeHUs U TpeHUe MoKos. TpeHue B MpUpo/Ie U TEXHUKE.
JdemoHcTpauuu
1. HabmroieHne MexaHu4ecKoro JBUKEHHs Teja.
2. VI3aMepeHue CKOpOCTU MPSMOIUHEHHOTO IBUKCHHUS.
3. HaGmroienue sBICHUSI MHEPIIUH.
4. HabmroieHre N3MEHEHUs! CKOPOCTH NP B3aUMOJICHCTBUU TEll.
5. CpaBHeHHUE MacC 10 B3aUMOJICHCTBUIO TEll.
6. CiiojxeHue cuil, HalpaBJIeHHbIX 110 OJJHON ITPSIMOH.
JlabopaTopHbie padoThl U ONBITHI
1. OnpeneneHue CKOPOCTA PAaBHOMEPHOTO ABMXKEHHS (IIApUKa B KUAKOCTH, MOJENH 3JIEKTpUYe-
CKOT'0 aBTOMOOWJISI U T. IL.).
2. OmnpeneneHue cpeTHel CKOPOCTH CKOJILKEHHS OpyCKa WITH [IapHKa 110 HAKJIOHHOM MJIOCKOCTH.
3. Onpenenenue MWIOTHOCTH TBEPOTO Tea.
4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (IedopMaliun) IpyKUHBI OT MPHI0KEH-
HOW CHIIBI.
5. OnbITHL, IEMOHCTPUPYIOINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT CUJIBbI IaBIICHUS U Xapak-
Tepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
Jasnenue. CriocoObl yMEHbIIIEHUSI U YBETHMYEHUs JaBieHud. JlaBieHue rasa. 3aBUCUMOCTh
JaBJIeHUd ra3a oT o0bEMa, Temmeparypsl. [lepenaua naBneHus TBEPABIMH TEJIaMH, KUAKOCTIMU U
razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABJICHUS >KUAKOCTH OT TIIy-
6unbl. ['mapocrarnyeckuii mapagokc. CooOurarommecs cocyabl. [ uapaBmuueckie MexaHu3Mbl.
AtMmocdepa 3emnu u atMochepHoe AaBieHue. [IpudnHbl CyIiecTBOBaHUs BO3IYIITHONW 000-
nouku 3emiu. Oneit Toppuderum. M3Meperne atMochepHOro JAaBlieHUs. 3aBUCUMOCTh aTMochep-
HOTO JaBJICHHSI OT BBICOTHI HaJl ypOBHEM Mopsi. [Ipubops! 1st n3MepeHust aTMOC(EepHOTO JTaBICHHUS.
JleiicTBHE KUAKOCTU U Ta3a Ha MOTpYyXKEHHOE B HUX Teslo. BrlTankuparomas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxorniaBanue.
JdemMoHcTpauuu
1. 3aBUCHMOCTD AaBJIEHUS T'a3a OT TEMIIEPATYpPHI.
2. [lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.
3. CooOwaromuecs COCyIbl.
4. l'unpaBnrueckuii mpecc.
5. IIposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
6. 3aBUCUMOCTD BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja U TNIOTHOCTH KHJIKO-
CTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOW KHUJIKOCTH.
8. YcnoBue miaBaHus TeJ: IUIABAHUE WM MOTPYKEHHUE TN B 3aBUCUMOCTU OT COOTHOIICHHUS TIJI0T-
HOCTEH Tela U KUIKOCTH.
JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tefia B BoJIe 0T 00bEMa MOTpyKEHHOM B KUKOCTH YaCTH Tela.
2. OnpeneneHue BHITAIKUBAIOIIECH CUITBI, TEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B KUKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOUIEH CUIIbI, IEHCTBYIOIIEH Ha TENO B )KUJKOCTH, OT MACChI
Tena.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHIIbI, IEUCTBYIOIIECH Ha TEJIO B KU/~
KOCTH, OT 00bE€Ma MOTPYKEHHON B KHUIKOCTh YaCTHU TeJla U OT IUIOTHOCTH JKUIKOCTH.
5. KoHcTpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHHE JIOAKHU U ONpesiesieHue e€ rpy30no bEMHO-
CTH.



Pazgen 5. Pabora u MOIIHOCTB. JHEPrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, OJ0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeneHnue mpaBuiia paBHOBECHUS pblyara K 0510Ky. «3osnoTtoe mpasmiio» Mexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue ogqHoro
BHJIa MEXAHWYECKON PHEPTUHU B JIpYroi. 3aKOH COXPAaHEHUS SHEPTUH B MEXAHUKE.

JdemMoHcTpauuu

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

JlabopaTopHbie padoThl U ONBITHI

1. Ompenenenne paboOTH CHIIBI TPEHHSI IPH PABHOMEPHOM JBMKEHUH TeJia 110 TOPU30HTAIBLHON T0-
BEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. 3y4yeHue 3aKOHa COXpaHEHUsI MEXaHUYECKON SHEPTUHU.

8 KJIACC
Pa3gea 6. TemioBble ABJIeHUSA

OcHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOEHUs BelecTBa. Macca u
pa3Mepsl aTOMOB ¥ MOJIeKYI1. ONbIThL, MOATBEPKAAIOIINE OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KU-
HETUYECKOU TEOPHH.

Mogenu TBEpAOro, KHUJIKOTO U ra3000pa3HOro cocTosHUM BemiecTBa. Kpucramnnueckue u
amopdusble Tena. OObsCHEHHE CBOMCTB I'a30B, XKUAKOCTEH 1 TBEPBIX TSl HA OCHOBE MOJIOKEHUI MO-
JEKYJIIPHO-KMHETUYECKON Teopuu. CMauuBaHue U KalWUIIPHbIE ABJICHUA. TEIUIOBOE pacllupeHne
U CKaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHULL.

Buytpennss sHeprus. CriocoObl H3MEHEHUsI BHYTPEHHEH 3Hepruu: Terionepeiadya u coBep-
nieHue padboTsl. Busel Temonepenauun: TeMIONPOBOIHOCT, KOHBEKLUS, U3ITyYEHHUE.

KonngectBo TemioTsl. Y aenbHast TEINIOEMKOCTD BelllecTBa. Ternoo0MeH U TEeMI0BOe paBHO-
BecHe. YpaBHEHUE TeruioBoro OanaHca. IlnaBieHune u oTBepJeBaHME KPUCTAJUIMYECKUX BEIIECTB.
VY nenpHas TeruioTa miasienus. [lapoobpazoBanue u konaencamus. Mcnapenue. Kunenue. Y nenbHas
TerioTa napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHHS OT aTMOC(HEPHOIrO JaBJIECHHUS.
BrnaxnocTs BO3ayXa.

OHeprus TOIMBa. Y ieJbHasl TeMJI0Ta CTOPAHHUS.

[Tpunuune! padotsl TemnoBsix apurateneid. KII/] tennoBoro neurarens. TemioBele qBUTa-
TEJH U 3allluTa OKpY>KaIoLeil cpebl.

3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUH B TEIUIOBBIX IpOLECcCaXx.

JdemMoHcTpanuu

. HaGnronenne 6poyHOBCKOTO ABUKEHUSI.

. Habmronenue nuddysun.

. Habmroienue siBieHnii cMauuBaHMsI U KaMWJUISIPHBIX SIBJICHUM.
. HaOxroienue TeminoBoro pacuimpeHus Tell.

. I3MeHeHune 1aBieHus ra3a npu u3MEeHeHUH 00bEMa 1 HarpeBaHUM WIIA OXJIaXKICHUH.
. IIpaBuiia n3MepeHMs TEMIIEPATYPHI.

. Bunel Teruonepenauu.

. OxnaxieHre Ipu COBEPLICHUN PaOOTHI.

9. HarpeBanue npu coBepIlIeHuU paboThl BHEITHUMHU CHIIAMH.
10. CpaBHEHME TEMIOEMKOCTEN pPa3INYHbBIX BELECTB.

11. Habmonenue KuneHus.

12. HabmroieHne NoCTOSHCTBA TeMIepaTyphl MPH IJIaBICHUH.

0N N W~



13. Monenu TemIoBBIX ABUTATEIIEH.

JlaGopaTropHblie padoThI M ONBITHI

1. OnbITEI MO OOHAPYKEHUIO JEHCTBUSI CHIT MOJICKYJIIPHOTO TTPUTSIKEHUS.

2. OnbITHI IO BBIPAUIMBAHUIO KPUCTAJIOB [TOBAPEHHOM COM WM caxapa.

3. OnbIThI 10 HAOIOEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEI.

4. Omnpenenenuie JaBieHUs BO3AyXa B OaJIOHE MINPUIIA.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro 00bEéMa U HarpeBaHUs WU
OXJIaKICHUS.

6. [IpoBepka TUMOTE3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUJKOCTU B TEPMOMETPHUIECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOnronenue W3MEHEHHs] BHYTPEHHEW SHEpruu Tejla B pe3yibTare Teruionepenadd U paboTbl
BHEIIHUX CHJI.

8. UccnenoBanue siBIeHUS TEINIOOOMEHA ITPU CMELLIMBAHUU XOJIOAHON U rOpsAYeil BOJBI.

9. OnpeneneHue KOIMUECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOU MPH TEIIIOOOMEHE ¢ HarpeThIM MeTall-
JUYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporecca UCIapeHus.

12. Onpepenenne OTHOCUTENIBHON BIAXXKHOCTH BO3AYyXa.

13. Onpenenenne yAelbHOU TEIIOTHI IIJIaBICHUS JIbJA.

Paznen 7. DiiekTpuyecknue 1 MAarHMTHHIE SIBJIEHUS

Onexrpuzanus Tei. JlBa poja 2JIEKTPUUECKUX 3apsA1oB. B3aumoaeincTBue 3apsyKEHHBIX TEl.
3akoH KysnoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIMUMHBI 3apsi10B U pac-
CTOSTHUSI MEX/1y TeJIaMu).

Onexkrpuueckoe nosie. Hampssk€HHOCTH 2nexkTpuueckoro mois. [IpuHuun cynepnosunyu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpudecKkux 3aps10B. DJIEMEHTAPHBIN dIeKTpuuecKuii 3apa. CTpoeHune aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOUHHMKH MOCTOSIH-
HOTO TOKa. J[efiCTBUS 3JEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI
TOK B KHJKOCTSIX U ra3ax.

OnekTpuueckas 1emnb. Cuiaa Toka. DnekTpudeckoe HampsikeHue. ConpoTUBIEHUE MPOBOJ-
HUKa. YJelbHOe CONPOTUBJIEHHE BellecTBa. 3akoH OMa g ydactka uenu. [locnenoBarenbHoe u
napajuiesIbHOE COeIMHEHNE TIPOBOIHHUKOB.

Pabota u MoLTHOCTB 37€KTpUUECKOro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue nenu
Y IOTPEOUTENH IEKTPUUECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMeE.

[TocTostHHBIE MarHuTHL. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe nosie. Mar-
HUTHOE I0JI€ 3€MJIM U €T0 3HaY€HHUE AJIA KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe mose 3Jek-
TPUYECKOrO TOKa. [IpMeHeHne 31eKTpOMaruuToB B TeXHUKE. JlelicTBHE MarHUTHOTO TOJIS Ha IIPo-
BOJHMK C TOKOM. DJIEKTPOJIBUrATEIb [IOCTOSIHHOTO TOKA. MIcIIonb30BaHKe 3JIEKTPOIBUTATENEH B TEX-
HUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue anekrpomarHuTHol MHAYKUMU. [IpaBuno Jlenna. Onexkrporene-
parop. CriocoObl MOTy4eHUs HIIEKTPUUECKONH SHEPTUU. DINEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HC-
TOYHHKAX DHEPIHUH.

JdemMoHcTpanuu

1. DnexTpuzanus Tei.

2. JIBa poza JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
3. YCTpoiCTBO U AEUCTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTuuecKasi HHTYKITHS.

5. 3aKOH COXpaHEeHHUsI FJEKTPUUECKUX 3apsI0B.

6. [IpOBOTHUKH W TUAJIEKTPUKH.



7. MonenupoBaHUE CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIA.

8. IcTOYHMKYN TOCTOSIHHOTO TOKA.

9. JleiicTBUS SJIEKTPUUYECKOTO TOKA.

10. DnexkTpuuecKuii TOK B KUIKOCTH.

11. I'a30BBIit pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEpMETPOM.

13. VI3mMepeHue a1eKTpUYeCKOro HallPsKEHUS BOJIbTMETPOM.

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI.

15. BzaumopeiicTBuE OCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXXHOCTH pa3/iesIeHUs MOJIOCOB MarHUTa.

17. MoaenvupoBaHue MarHUTHBIX MOJIEH MTOCTOSIHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTHOE 110JI€ TOKA. DJIEKTPOMArHMmr.

20. [leiicTBME€ MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM.

21. DnexTpoaBUraTeib MOCTOSHHOIO TOKA.

22. UccnepoBaHue sIBICHUS JIEKTPOMArHUTHON MHAYKIIUH.

23. OnswiTel Dapajes.

24. 3aBUCUMOCTH HAINPaBJICHUSI UHIYKIIHOHHOTO TOKA OT YCIOBUI €r0 BO3HUKHOBEHHSI.

25. DaeKTporeHepaTop MOCTOSTHHOTO TOKaA.

JlaGopaTopHblie padoThbI M ONBITHI

1. OnbITHI IO HAOIOICHUIO AIIEKTPU3ALIMHU TNl UHAYKLIKEH U MPU COPUKOCHOBEHUU.

2. UccnenoBanue NEHCTBUS AJIEKTPUUYECKOTO MOJISI HA TPOBOJAHUKH U TUIIEKTPUKHU.

3. COopka u mpoBepKa pabOoThI NMEKTPUUECKOM IEMH MOCTOSHHOTO TOKA.

4. 3mepeHue U peryiupoBaHUe CUITbI TOKA.

5. M3mepenue u perynimpoBaHue HAIPSDKEHUS.

6. lccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HIYILIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
Y HampsDKEHUS Ha PE3UCTOpeE.

7. OnbIThL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIIEHUS IPOBOJAHUKA OT €ro
JUIMHBI, IJIOLIA/IM [TONEPEYHOr0 CEYEHUs U MaTepuaa.

8. [IpoBepka npaBuia CI0KEHUs HAPSHKEHUH TpU MOCIEI0BAaTEIbHOM COSMHEHUH JBYX PE3UCTO-
pOB.

9. IIpoBepka nmpaBuiia Ajsi CHUIIbI TOKA MIPU MapajljIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Omnpeaenenne paboOTHI AJIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PEe3UCTop.

11. Onpenenenne MOLTHOCTH JIEKTPUIECKOTO TOKA, BBIJEIIEMON Ha PE3UCTOpE.

12. ViccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MYILETO Yepe3 JaMIOUKy, OT HaNpsKEHUs Ha Hell.

13. Onpenenenue KII/I narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS MTOCTOSIHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO MOJISI TOCTOSIHHBIX MArHUTOB IIPU UX OOBEIMHEHUH U Pa3/IeTICHUH.

16. UccnenoBanue NeMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTD CUJIbI B3AUMOJICHCTBHS KATYIIKM ¢ TOKOM U MarHuTa
OT CUJIbI TOKA M HANPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue AeCTBUS MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue 1 u3ydeHue paboThl JIEKTPOIBUTATETIS.

20. Uzmepenue KIIJ] areKTpoiBUraTeIbHON YCTAaHOBKH.

21. OnbITHI IO MCCIIEIOBAHUIO SIBJICHHS 3JIEKTPOMAarHUTHOM MHIIYKLUU: UCCIEA0OBaHUE U3MEHEHUM
3HAUYEHMs ¥ HAMPaBIIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUSA



Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cuctema otrcuéta. OTHOCUTEIBHOCTD Me-
XaHUYECKOTO JIBMKEHUs. PaBHOMEpHOE IPsIMOJIMHEHOE ABMKeHHE. HepaBHOMEpHOE TPSIMOIUHEH-
Hoe BrxeHue. CpeHssl 1 MTHOBEHHAs! CKOPOCTh Tejla PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsiMosIMHEHOE nBmkeHue. CBoboaHoe maneHue. OnbIThl
lanunes.

PaBHOMepHOE nBUXKEHHE TT0 OKPYXHOCTH. [lepuos u yactora oOpaienus. Jluneitnas u yrio-
Bas CKOpocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuii 3axkon Herorona. [Ipunnun cy-
NIEPIO3ULIUU CUII.

Cuia ynpyroctu. 3akoH ['yka.

Cuna TpeHus: cuiia TpEHUs CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, APYTrue BUAbI TPEHUS.

Cua TsHKeCTH 1 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpeHHe CBOOOAHOTO NaieHus. J[Bmkenue
ma"eT Bokpyr Coinnua. IlepBas kocmuueckast ckopocTb. HeBecoOMOCTh U eperpysKu.

PaBHOBecue marepuanbHOil TOukH. AOCOTIOTHO TBEPAOE TEIO.

PaBHOBeCcue TBEPHOTO TENA € 3aKPEINIEHHONW OCBhIO BpalleHuss. MomeHT cuibl. LleHTp Tsxe-
CTH.

Nmnynsce Tena. U3menenue umimyibca. UMnynbsce cuibl. 3aKOH COXpaHEHUs UMITylbca. Peak-
TUBHOE JIBU)KECHHE.

Mexanuueckast paboTa 1 MOIIHOCTh. PaboTa cui TsikecTu, ynpyroctu, Tperus. CBsi3b dHep-
ruu 1 pabotel. [loTeHIManpHas SHEPTUs TeNa, MOJHATOTO Ha/l MOBEPXHOCTHIO 3eMiH. [loTeHInans-
Hasl SHEPIus CKaTtoi npyxkuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW 3HEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

JdeMoHcTpamun

1. HabmroieHne MexaHn4ecKoro JBUKEHH TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEeHHUE NIyTE€W U TPACKTOPHUM JIBUIKEHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIIbHO Pa3HbIX TN
oTCY€Ta.

3. U3mepeHune CKOpoCTH U YCKOPEHHUSI PSAMOJIUHEHHOTO ABUKEHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGmroieHne IBMKEHUS Tea MO OKPYKHOCTH.

6. HaGmoneHre MexaHM4eCcKUX SBJICHUH, IPOUCXOAIIIUX B cucTeMe oTcuéra «Tenexka» npu e€ pas-
HOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENBHO KaOuHeTa (pU3MKH.

7. 3aBUCUMOCTh YCKOPEHHMSI TeJla OT MaccChl TeJa U JeHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBA CUIT PU B3aUMOICHCTBUU TEII.

9. 3MeHeHue Beca Teja Npy YCKOPEHHOM JBH)KEHHH.

10. [lepenaua uMItynbca Ipu B3aUMOJICHCTBUU TEJ.

11. IlpeoOpa3zoBaHus S3HEPTUU MIPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHe UMITyJIbCa PH a0COTIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabntoeHre peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHHe MeXaHUUYECKOW SHEPTUU TPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JIBUKEHUU TeJla M0 JEHCTBUEM MIPYKUHBI.
JlabopaTopHbie padoThl U ONBITHI

1. KonctpyupoBanue TpakTa Jjisl pa3roHa U JadbHEUIIEro paBHOMEPHOIO JIBUXKEHMS IIapuKa WU
TEJIEKKH.

2. OmnpeneneHne cpelHEe CKOPOCTH CKOJNbKEHHsS OpycKa MM JBM)KEHUS IIapuKa 10 HAKJIOHHOU
IIJIOCKOCTH.

3. Onpenenenue ycKOpeHus Tejla IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. UccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HayabHOU
CKOpPOCTH.

5. TIpoBepka rumoTe3bl: €Ciu IPH PaBHOYCKOPEHHOM JABMKEHUHU 0€3 HadaIbHON CKOPOCTH IMYyTH OT-
HOCSITCSI KaK psiJl HEYETHBIX YHCETI, TO COOTBETCTBYIOLIUE MMPOMEKYTKH BPEMEHU OJIMHAKOBBI.



6. MccrnenoBaHue 3aBUCMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJICHHUSI.

7. Onpenenenrie KO3PGUIMEHTA TPEHUS CKOTBKCHUSI.

8. OnpeneneHune KECTKOCTH MPYKUHBI.

9. Onpenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU TeJa 10 TOPU30HTAIBLHOM MO-
BEPXHOCTH.

10. Onpenenenue padoThl CUITBI YIPYTOCTH MIPH MOABbEME IPy3a C UCIOIb30BAHUEM HETOBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. M3yyeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Pa3nesn 9. Mexannveckue Kos1e0aHUsI M BOJHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKU KOJeOaHMIA: Mepruo, 4acToTa, aM-
wmrtyaa. MateMaTuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpalieHue sHeprun npu KojaedaTeabHOM
JBUKECHUM.

3aryxatomue koneOanus. BroiHyxkneHHsle kojeOanus. Pezonanc. MexaHudeckue BOJHBI.
CaoilicTBa MexaHM4eCKHX BOJIH. [Ipo/10sibHBIE U MTONIEpeYHbIEe BOJIHBI. J[I1MHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHU4eCcKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.
JdeMouncTpamun
1. Habmroienue xoseb6aHuii Tei Mo JeHCTBUEM CHUITBI TSXKECTH U CUJIBI YIIPYTOCTH.
2. Habmronenue xonebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.
3. HabGnroieHue BBIHYXKJIEHHBIX KOJIEOAHUI U pe30HaHCA.
4. PacripocTpaHeHne MpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabntoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTUUECKUI pEe30HaHC.
JlaGopaTopHble padoThbI M ONBITHI
1. Onpenenenue 4acTOTHI U IEpUOAa KOoJIeOaHUH MAaTeMaTUYECKOTO MasiTHHUKA.
2. OmpenesneHye YacTOThI U iepuoa KojaebaHuil Ipy>KMHHOTO MasiTHUKA.
3. UccnenoBaHue 3aBUCMMOCTH IIEpHO/ia KojeOaHUI MOABEIIEHHOTO K HUTH I'py3a OT JUIMHbBI HUTH.
4. MiccnenoBaHue 3aBUCUMOCTH TEPHOA KOIeOaHUH PY>KUHHOTO MasTHUKA OT MacChl Tpy3a.
5. [IpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHi rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
6. OnBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEpH0/1a KoeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.
7. U3mepeHue ycKopeHust CBOOOHOTO TaICHHUS.

Paznen 10. DinekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
DIIeKTPOMarHUTHOE ToJIe. DIEKTPOMarHuTHhIE BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIxana smeKTpoMarHUTHRIX BOJIH. VICTONb30BaHme 3JIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOU CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETA.
BonHoBBIE CBONCTBA CBETA.
JdemMoHcTpanuu
1. CBoMCTBa EKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
JlabopaTopHbie padoThl U ONBITHI
1. M3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MMOMOIIbI0 MOOUIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe SIBJIEHHS
JlyueBast Mogensb cBeta. Mictounuku cBeta. [IpsMonuneiinoe pacpocTpaHeHUE CBEeTa. 3aTMe-
Hus Connua u JIynel. Otpaxkenue cBeta. [1nockoe 3epkano. 3akOoH OTpaKeHUsI CBETA.
[Ipenomnenue cBeta. 3akoH npenomiieHus cBera. [loaHoe BHyTpeHHee oTpaxkeHue cBera. Mc-
M0JIb30BAHUE MTOJTHOTO BHYTPEHHETO OTPAKEHMS B ONITHUYECKUX CBETOBOJIAX.



Jlunza. Xox mydeii B muH3e. Ontuueckas cucrema ¢oToarmapara, MUKPOCKOTIA M TEJIECKOTIA.
I'ma3 kak ontudeckas cucteMa. bIM30pyKoOCTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. ClloXKeHNE CIEKTPATbHBIX I[BETOB.
Jucnepcus cBera.

JdemoHcTpauuu

. IIpssMOonMHENHOE pacIIPOCTPAHEHUE CBETA.

. OTpaxkeHue cBera.

. [Tomyuenune n300pakeHUii B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaax.

. IIpenomiienue ceera.

. OnTH4eckuii CBETOBOI.

. XoJ my4eii B coOMparomiei JIuH3e.

. X0z Jlydel B pacCEeUBAIOLIECH JIMH3E.

. [omyuenune n300pakeHUid ¢ TOMOIIBIO JINH3.

9. IlpuHnun aeiicTBus GoToanmnapaTa, MUKPOCKOIA U TEIECKOIA.

10. Mogens riasa.

11. Pa3nosxenue 6enoro cBera B CHEKTP.

12. [lonyueHue 6en0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX IIBETOB.
JlaGopaTopHble padoThbI M ONBITHI

1. MccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHS CBETOBOTO JIyda OT yIJja I1aJIeHusl.
2. N3yueHue xapakTepUCTUK U300pakeHus peIMeTa B IIJIOCKOM 3epKalle.

3. HUccnenoBaHue 3aBUCUMOCTH yIJjla MPEJOMJIEHHs CBETOBOIO Jiyda OT yIJla MaJieHHUs Ha TPaHuLe
«BO3JlyX—CTEKJIION.

4. ITony4yeHue n300paxeHUH C MOMOIIBIO COOMPAIOLIEH JTUH3bI.

5. Onpenenenre GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CUIlbl cOOMparoIeil IMH3BI.
6. OnbITHI MO PA3IOKEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITHI IO BOCHPUATHUIO IIBETA IIPEAMETOB TP UX HAOJIIOACHUH Yepe3 LBETOBbIE (DUIBTPHI.
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Pa3nes 12. KBanTOBBIC SIBJIeHHSA

OmnpiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Mcnyckanue u mo-
rionieHue ceera atoMoM. KBaHThI. JInHeW4YaTble CIEKTPHI.

PannoaktuBHOCTH. Asb(a-, 6eTa- U ramma-usnydenus. CtpoeHue aroMHoOro sjapa. Hykmon-
Hasi MOJIeJIb aTOMHOTO sApa. M30Tomns!.

PaanoaktuBHbIE TpeBpaienus. [lepuos moypacmaaa aTOMHBIX SIED.

SnepHble peakuyy. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHCEN. DHEpPrusi CBS3U
aToMHBIX sifiep. CBs3b Macchl U SHepruu. Peaknun cunresa u aeneHus saep. Vctounuku sHeprun
ConHua u 3B€37.

SAnepHas sHepreTuka. [leiicTBUS pagOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.
JdemoHcTpanuu
1. CrieKkTpbl U3IIy4€HNs U TIOTJIOLICHHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. Cnektp BoAopoa.

4. HaGnroienue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTurka HOHU3UPYIOUINX H3ITy4YEHHH.

6. Perucrpanus u3iny4eHus IPUPOAHBIX MUHEPATIOB U ITPOTYKTOB.

JlabopaTopHbie padoThl M ONBITHI

1. HaGxroieHue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUEHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. U3mepenue pagnoakTuBHOTO GoHA.

IHoBTOPHUTEJIBHO-00001IAKO M MOYJIb



[ToBTOpHUTENEHO-0000IIAOIINIT MOTYJIb MPEIHA3HAYCH ISl CUCTEMaTH3alMK U 0000IICHUS
MIPEIMETHOTO COJICPIKAHUS U OIBITA JICATSIBHOCTH, IPHOOPETEHHOTO ITPH U3YUEHUH BCEro Kypca (-
3HMKH, a TAKXKE JIJI TOAroTOBKA K OCHOBHOMY TrOCYIapCTBEHHOMY dK3aMeHY 10 (U3HKe I 00y4a-
IOIUXCSI, BRIOPABIIKMX 3TOT YYCOHBIN MpPEIMET.

[Tpu U3y4eHHUH TaHHOTO MOAYJIS PEATU3YIOTCSA M CUCTEMATU3UPYIOTCS BHIIbI ACSITCILHOCTH,
Ha OCHOBE KOTOPBIX 00ECIICUNBACTCS JOCTHIKCHHUE TIPEIMETHBIX U METAPEAMETHBIX TIAHUPYEMBIX
pe3yNbTaToB 00y4YeHUs, POPMUPYETCS €CTECTBEHHO-HAYYHAS TPAMOTHOCTh: OCBOCHHE HAYYHBIX Me-
TOAOB UCCIICIOBAHUS SIBJICHI/Ifl HpI/IpOI[BI U TCXHUKH, OBJIaACHUC yMeHI/ISIMI/I 06'I>SICHSITB (I)I/I3I/I‘ICCKI/IG
SIBJICHUA, HpI/IMeHSISI HOJ'IyT-IeHHBIe 3HaHUA, pemaTL 3aJa4y, B TOM 4YHCJIC KaUYCCTBCHHBIC U BKCHepI/I-
MCHTAJILHBIC.

[TpuHIMIHATHHO IEATETBPHOCTHBIN XapaKTep JAHHOTO pa3/elia peain3yeTcs 3a CUET TOro, 4To
yqanmec;l BBIINNOJIHAKOT 3aJaHUs, B KOTOpBIX nm Hpe):[naraeTCH:

o Ha OCHOBC HOquCHHBIX 3HaHI/H>'I paCHOSHaBaTB n Hay‘-IHO 06’b$ICH$ITB (1)I/I3I/I‘-IGCKI/IG SIBJICHUS B
OKpY’Karollel MpUpo/Ie U TTOBCETHEBHOM KU3HH;

o HCIIOJIB30BATh Hay‘-IHBIC MCETOABI NCCJICAOBAHUA (1)I/I3I/I‘-IGCKI/IX SIBHCHHﬁ, B TOM UHCJIC IJIA HpO-
BepKI/I THUIIOTE3 U HOJ'IyT-IeHI/IS'I TeOpeTquCKHX BBIBOOB,

. OOBSICHATh HayyHbIC OCHOBBI HanOoOJiee Ba)KHBIX JIOCTHKCHHN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, IPAKTHYECKOI'0 HCIIOJIb30BAHMS PA3IMYHBIX HCTOYHHKOB YHEPIUH HAa OCHOBE 3aKOHa Ipe-
BpAIllCHUs U COXPAHEHHUS BCEX M3BECTHBIX BHIOB DHEPIHH.

Kaxkaast U3 TeM JaHHOTO pasjiena BKIIYaeT SKCIEPUMEHTAIbHOE HCCIeI0BaHne 0000Iat0-
mero xapakrepa. Pa3jen 3aBepiiaeTcs MPOBEACHUEM JUATHOCTHYECKOH M OLICHOYHOH padoThI 3a
KypC OCHOBHO# IITKOJTBI.

YIJYBJIEHHBINA YPOBEHb

8 KJIACC
Pa3gea 6. TemioBble ABJIeHUSA

OcCHOBHBIE TMOJOKEHUSI MOJICKYJIIPHO-KUHETUUECKOM TEOpUM CTPOCHHUsI BelecTBa. Macca u pas-
Mepbl aTOMOB U MOJIEKYJI. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE ITOJI0XKEHHS MOJIEKYIISIPHO-KUHETH-
YECKOM TEOPHH.

Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOro cocTosiHUM BenecTBa. Kpucramyeckue u amopd-
Hble Tena. I'padeH — HOBBIM MaTepuan JUisi HOBBIX TEXHOJOIMH. TeXHOJIOrnu MoJydeHUs UCKYC-
CTBEHHBIX aiMa30B. O0bsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH M TBEPBIX T Ha OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETHYECKON Teopuu. [IoBEpXHOCTHOE HATSKEHNE, CMaYMBAaHUE, KATUIUIIPHBIC SB-
neHus. TennoBoe paciiMpeHue U cxaTie. 3aBUCUMOCTD JaBJIEHUs T'a3a OT 00bEMa, TEMIIEPaTyphl.

Temneparypa. CBsizb TeMIEpaTyphl CO CpeAHEH KMHETHUYECKOW PHEPrued TEIIOBOTO JABUKEHUS
yactull. TemnepaTypHble HIKabI.

Buytpennss sneprust. CriocoObl H13MEHEHUS! BHYTPEHHEN SHEPTUHU: TEIJIoNepeiaya U COBEPILIEHNE
paboTel. Buasl Terionepenaun: TEMIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHne. Buapl Teruionepenaun
B IIpupojie U TexHuke. HeoOpaTUMOCTh TEIUIOBBIX MTPOLIECCOB.

KonnyectBo TemnoTel. Y aenpHas TEIIOEMKOCTD BelecTBa. Termnoo0MeH U TeIIOBOE paBHOBECHE.
VYpaBHeHHE TEIIOBOroO OaaHca.

[InaBneHue u oTBep/IeBaHNE KPUCTAIIMUECKUX BEILECTB. Y IeNbHas TerioTa riasieHus. [1apooo-
pa3oBanue u koHaeHcauus. Mcnapenue. Kunenue. Y nenbHas Terora napooodpa3oBaHus. 3aBUCH-
MOCTb T€MIEPATYpbl KUIEHHS OT aTMOC(EepHOTo aBiaeHus. HachllieHHbI 1 HEHACHIIIEHHBIN map.
BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y ieJbHasl TeII0Ta CrOPaHHUsL.

[Tpununs! padotsl TemnoBbix asurareneit. KITJ[ rerioBoro nurarens. TemioBsle JBUTaTeNu u
3aluTa OKpyKarolei cpeapl. TemnoBsle NOTEPH B TEMIOCETSX.

3aKOH COXpaHEHMsI U ITPEBPALIEHHS SHEPTUN B MEXAHUUYECKUX U TEIUIOBBIX IIPOLECCaX.



JdemoHcTpauuu

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

Habmroienue siBieHnii MOBEpXHOCTHOTO HATSXKEHUS, CMAYUBAHUS U KallWJUISIPHBIX SIBICHUU.
Habmntoienue TemnoBoro paciupeHus Ted.

M3meHeHune AaBlieHus ra3a Npu U3MEHEHUN 00bEMa U HAarpeBaHUU W OXJIaXKICHUH.
IIpaBuna u3zmMepeHus TeMIiepaTypsl.

Buael renonepenaun.

OxJtaxIeHre PU COBEPIICHUH PAOOTHI.
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HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHue TEIIOEMKOCTEH pa3IMYHBIX BELIECTB.

11. HabGmroneHue KUTICHUS.

12. HalGnroneHue NOCTOSHCTBA TEMIIEPaTyphbl IPHU IJIaBJICHUU.

13. Mogenu TEIUIOBBIX ABUATATENIEH.

JlabopaTopHbie padoThl U ONBITHI

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKCHHUS.

OnpIThI 10 BRIpAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

W3mepenue temrepaTrypsl IpH OMOIIY KUJIKOCTHOIO TEPMOMETPA U AATUYMKA TEMIIEPATYPHI.

1
2
3
4.  OnbIThI 10 HAOJIIOICHUIO TEIIOBOI'O PACIIMPEHHUS I'a30B, )KUAKOCTEH U TBEPBIX TEI.
5. Ompenenenue JaBiieHUs BO3yXa B OajuIoHE LINpHUIIA.

6. MccrnenoBanue 3aBUCHMOCTH JIaBJICHHUS BO3/1yXa OT €ro 00bEMa U TeMIIepaTyphl.

7. IIpoBepka runoTesbl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUJKOCTH B TEPMOMETPUUECKOI
TpyOKe OT TeMIepaTyphl.

8. HaOmonenne n3MeHeHHs BHYTPEHHEW SHEPTHH Tela B pe3yibTaTe TEIUIonepeaayn M padoThI
BHEILIHUX CHUII.

9. MHccrnenoBanue sBICHHS TEINIOOOMEHA PU CMEUIMBAHUN XOJIOTHOW U TOPSYEH BOJIBI.

10. OmnpezneneHue KOIMUECTBA TEMIIOTHI, TOJYYEHHOT'O BO/IOM U TEIIIOOOMEHE C HarpeThIM MeTall-
JIMYECKUM LIUIHH]IPOM.

11. Onpeznenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

12. HccnenoBaHue mporecca UCTapeHusl.

13. OmpeneneHne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

14. Omnpepnenenue yaenbHOM TEMIOTHI MJIABICHUS JIbJA.

Pa3znen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUSI

OnekTpuzanus Ten. J[Ba poaa 3lneKTpUYecKuX 3apsioB. BzaumoaeiicTBrue 3apsKEHHBIX TeEl.
3axoH KynoHna.

Onektpuueckoe mose. Hampsok€HHOCTH anekTpudeckoro modiss. [IpuHIunm cynepno3uiuu
ANEKTPUYECKHUX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anekTpuueckux 3apsaaoB. DIEMEHTapHBIN nekTprudeckuil 3apsia. CTpoeHune aToMa.
[IpoBOIHMKH, AUDIEKTPUKH U MOTYPOBOAHUKH. 3aKOH COXPAHEHUs AIEKTPUUECKOT0 3apsia.

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUSA SJIEKTPUYECKOTO TOKA. ICTOUHUKHM MTOCTOSH-
HOTO TOKa. J[eMCTBUS SJEKTPUUECKOTO TOKA (TETUIOBOE, XUMUUYECKOe, MATHUTHOE). DIEKTPUUECKUM
TOK B METaJlJIaX, )KUJKOCTSAX U razax.

OnekTpuueckas nenb. Cuiia Toka. DIeKTPUUEeCKOe HANpsKeHne. AMIEPMETP U BOJIBTMETP B
IIETIA TIOCTOSTHHOTO ToKa. COMPOTHUBIICHHUE TPOBOTHUKA. Y JICIBHOE COMPOTHBIICHUE BEIIECTBA. 3aKOH
Oma mns yuactka nenu. [locnmenoBaTenbHOe U MapauienbHOe coequHenne mpoBoauukoB. DJIC B
I[N MMOCTOSTHHOTO ToKa. 3akoH Oma 11t montHo# nenu. [IpaBuna Kupxroda. Pacuér npocTeix smiek-
TpUUYECKUX Lernei. Henuuennbie 371eMeHTBI.

PaboTa 11 MOIIHOCTB 3IEKTPUUECKOT0 TOKa. 3akoH [[xoyns—IJleHna. DnekTpudyeckue Lenu u



MOTPEOUTEITN AIIEKTPUIECKOM dSHEepruH B ObITY. KopoTKoe 3aMbIkanume.

ITocTrossHEBIe MarHUTHI. B3anmMoeiicTBHE MOCTOSHHBIX MarHUTOB. MaruuTHoe moie. Mar-
HUTHOE T0Jie 3eMJIM U €ro 3HaYeHue Juisl *KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe mosje 3Jiek-
Tpuyeckoro Toka. OneiT Amnepa. [lpumeHeHue 371eKTpoMaruiuToB B TEXHUKE. J{elicTBIe MarHUTHOTO
MOJIsl Ha MPOBOJHUK ¢ TOKOM. Cuia AMmepa U onpeiesieHue e€ HalpaBlIeHUs. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKa. MCronb30BaHKe 3JIEKTPOABUTATEICH B TEXHUUECKUX YCTPOMCTBAX M HAa TPaHC-
nopre.

Onbitel @apanes. fABnenue snekrpoMarnuTHoOd UHAYKIMU. [IpaBuio JleHma. Dnekrporexe-
patop. CriocoObl TOJIYYCHHS AJIEKTPUYECKON dHEPTUU. DIIEKTPOCTAHIIMA HA BO30OHOBIISIEMBIX HC-
TOYHUKAX DHEPTUU. IKOJOTUUYECKHUE MPOOJIEMbI SHEPTETHUKU. TOIUTMBHBIC JIEMEHTHI U 3JIEKTPOMO-
ounn.

JdeMoHcTpauuu

1. Dnexrpusauus tei.

JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOCHCTBUE 3apsSXKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.

DJIeKTpOoCTaTUYECKask MHIYKIIHSI.

3aKOH COXpaHEHUsI JICKTPUUECKHUX 3aPsI0B.

MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUUYECKOTO OIS C TOMOIIBI0 OYMa)KHBIX CYJITaHOB.
[IpoBOAHMKY U AUDIIEKTPUKH.

M cTOUYHUKH TOCTOSTHHOT'O TOKA.

JIeCTBUS SIIEKTPUUECKOTO TOKA.
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DNEKTPUUECKUN TOK B JKUIKOCTH.
I"azoBb111 paspsia.
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W3MepeHue cusbl TOKa aMIIepMETPOM.
W3mepeHue 371eKTpU4ecKOro HalpsKeHHUsI BOJIBTMETPOM.
Peocrar n mara3uH cOnpOTHUBIICHUN.
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B3aumoaelictBre MOCTOSIHHBIX MArHUTOB.
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MonennpoBaHue HEBO3MOXXHOCTHU Pa3AeNIeHUs MOJIOCOB MarHUTA.

MonenpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmnsIT OpcTena.

MaruuTtHoe 1nose Toka. JJIeKTPOMarHurT.

JlelicTBre MarHUTHOI'O NOJISl HA MIPOBOJIHUK C TOKOM.

OneKTpOABUTaTEIb IIOCTOSHHOTO TOKA.

OmnsiTel Dapajes.

23. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHbie padoThl U ONBITHI

1.  OnbIThl 10 HAOIIOACHUIO DJIEKTPU3AIUHU TEJ NMPU COMPUKOCHOBEHUU U MHIYKITUEH.

2. I/ICCJ'IGJIOBaHI/Ie Z[GI\/'ICTBI/HI QJICKTPHUYICCKOIO I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.

3. COopka U UCIIBITaHHE IEKTPUUECKON IeTTH OCTOSHHOTO TOKA.

4. MW ccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, MIPOTEKAIOIIETO Yepe3 pPe3nucTop, OT HANPSHKEHUs Ha
pe3UCTOpe ¥ CONPOTUBIIEHUS PE3UCTOPA.

5. OHBITLI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD SJICKTPHUYICCKOI'0 COITPOTUBJIICHHUA ITPOBOAHHKA OT €T0
JUIMHBI, IIJIOLAI [TONIEPEYHOr0 CEYEHHsI U MaTepHaa.

6. Ompenenenue yIeIbHOTO CONMPOTUBIICHUS IPOBOJHHKA.

7. IlpoBepka mpaBuiia CI0XKEHHUS HAPSDKEHUH MTPU MOCIIEI0BATEIbHOM COEIMHEHUH ABYX PE3UCTO-
POB.

8. IIpoBepka mpaBuia JUist CUIbI TOKA MPH NMapajuIeIbHOM COeIMHEHHH PE3UCTOPOB.

9. Omnpenenenne pabOThI ITEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3nucTop.

10. OmpeneneHue MOITHOCTH JIEKTPUIECKOTO TOKA, BBIJCIIIEMOI Ha PE3UCTOPE.

11. Omnpenenenue KII/I narpeBarens.
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12. HccnenoBaHre MarHUTHOIO B3aUMOJCHCTBUS IOCTOSHHBIX MarHUTOB.

13. M3yueHne MarHUTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U PA3/IEICHUN.

14. HccnenoBaHue AeWCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

15. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOAEUCTBUS KAaTYILIKH C TOKOM U MarHura
OT CWJIBbl M HAIIPaBJICHHsI TOKA B KATYIIKE M OT HAJIUYMS/OTCYTCTBUS CEpJCUHUKA B KaTYIIKE.

16. M3yuenue neicTBUS MArHUTHOTO I10JI HA IPOBOJIHUK C TOKOM.

17. KoHcTpyupoBaHue U U3yuyeHue padOThI JIEKTPOJBUTATEIS.

18. Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAaHOBKH.

19. OnbIThI 0 UCCIIEAOBAHUIO SBJIECHUS IEKTPOMAarHUTHON MHAYKLIMU: UCCIIE0BAaHUE U3MEHEHUI
3HAYEHUS U HAIIPaBJICHUS WHIYKIIMOHHOT'O TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUSA
Mexannyeckoe nBmkKeHHe. MarepuanbHas Touka. CriocoObl ONMMCAaHUsI MEXaHUYECKOTO JIBHDKE-

Hus: TaOIM4uHbIM, rpadudeckuii, anaautuueckuid. Cuctema orcuéra. OTHOCUTEIHHOCTh MEXaHUYE-
CKOI'O JIBUYKEHUS.

BekTopHbIe BEIMUYNHBI, ONIEPALMU C BEKTOPAMU, IIPOEKIUU BeKTOpa. Paguyc-BeKTop MaTepualib-
HOUW TOYKH, EPEMENIEHNE Ha TUIOCKOCTU. PaBHOMEPHOE NMpAMOJIMHENHOE ABUXkeHUe. HepaBHOMED-
HO€ MpsAMOJIMHENHOE ABMKeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh Tella MPU HEPaBHOMEPHOM JIBU-
KEHUU.

Yckopenue. PaBHOYCKOpeHHOE TPSIMOJIMHEHHOE ABMKEHUE. YCKOpeHHE CBOOOJHOTO MaJCHHUS.
Onbitel [Manunes.

I'padmueckas uHTEpHpeTalusi YCKOPEHUS, CKOPOCTH, MPOUIECHHOTO MyTH U MEpeMEeIleHus s
MIPSAAMOJIMHEMHOTO IBU>KECHHUSL.

JIBu>keHue Tena, OpOILIEHHOTr0 MO/ YTJIOM K TOPU30HTY.

JIBroKeHue 1o OKPYKHOCTH. JIMHEHast CKOPOCTh, YTII0Basi CKOPOCTh, NMEPUOJI U YacTOTa oOpariie-
HUS [IPY PaBHOMEPHOM JIBHJKEHUU MO OKPYKHOCTU. CKOpPOCTh U YCKOPEHME IPHU JABHKEHUU IO
OKPY>KHOCTH.

Bexrop cumnel. PaBHOIEHCTBYIOIIAs CHUIIA.

IIepsriit 3axkoH Hprotona. Bropoit 3akon HetotoHa. Tpernii 3akoH Herotona. [Ipunnun cynepmo-
3ULUU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUila TPEHUS CKOJIb)KEHHUS, CHJIa TPEHUS MTOKOS, IpY-
rue Bunbl TpeHus. Koadduunent tpenus.

JIBrKeHUE Tel M0 OKPYKHOCTH IOJ JEHCTBUEM HECKOJIBKUX CHIL.

3axoH bepnymu u nogbéMHas cuna Kpbiia. CoBpeMeHHbIE JIETAaTENIbHbIE aNapaTsl, Cy/1a Ha MoJ-
BOJHBIX KPbUIbSIX, aHTUKPBLIO HA CKOPOCTHBIX aBTOMOOWIISAX. J[BUKeHUE 1oe3/1a Ha MarHUTHOM Io-
JyIIKE.

Cuna TsKeCTH M 3aKOH BCEMUPHOIO TATOTEHUs. J[BHKEHHME Tea BOKPYT I'PaBUTALMOHHOIO LIEHTpa
(B ToM umcne manet Bokpyr Comnia). [lepsas kocMudeckas ckopocTb. HeBecoMOCTh U Ieperpys3Ku.

PaBHOBecue marepualibHON TOUYKH. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena C 3a-
KpEIIEHHOM OChO BpalieHus. MomeHT cuiibl. LleHTp TskecTn.

Nmnynbe Tena. 3Menenne umiynbca. IMmynbe Cliibl. YIPYroe U HEyNpyroe B3auMoICHCTBHE.
3aKOHBI U3MEHEHHUSI U COXPAHEHHsI UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexannueckasi paboTa 1 MOITHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHusi. CBs3b SJHEPTUU U
pabotsl. [loTeHImanbHas >HEprust Tena, MOAHATOrO Haj MOBEPXHOCTHhIO 3eMid. IloTeHnmanbHas
9HEprus cxaroi npyxuHbsl. Kunetnueckas sHeprus. TeopeMa 0 KWHETUUYECKOM SHEPTUU. 3aKOH M3-
MEHEHHUs U COXPAHECHHSI MEXAaHUYECKOU DHEPIUH.

JdemMoHcTpanuu
1. HaGmroneHne MEXaHUYECKOTO IBU)KEHUS Tella OTHOCUTEIBLHO Pa3HBIX TeNl OTCUETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

CpaBHeHue IyTel ¥ TPACKTOPUM JBUKCHHS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX
T€Jl OTCUETA.

H3mepenne CKOpOCTH U YCKOPEHHMSI IPSIMOJINHENHOTO IBUYKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaGntoneHnue 1BuxkeHus Tena 1o OKPYKHOCTH.

Habnronenne MexaHn4ecKuX SIBJICHUH, MPOUCXOIAIINX B cucteMe orcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHeTa (U3UKU.

Habnronenue paBHOBecHs Tel, CBOOOIHOTO MaeHN, KOJIeOaH!s MasTHUKA B MHEPIIUATbHBIX
CUCTEMaX Kak IOATBEPKICHNUE IPUHLIUIIA OTHOCUTEIbHOCTH.

3aBUCHMOCTb YCKOPEHMS TeJla OT €r0 MACCHI M JEHCTBYIOIIEH Ha HETO CUJIBL.

Habnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

W3meHeHune Beca Teia IpU yCKOPEHHOM JIBUKEHUM.

Ilepenava nmmymnbca Ipu B3aMMOEHCTBUU TEIL.

IIpeoOpa3oBaHus S3HEPrUM MPH B3aUMOAECHCTBUH Tell.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO HEYIIPYTOM B3aUMO/IEHCTBUH.

CoxpaHeHne UMITyJIbca IIPYU YIIPYTOM B3aUMOJIECHCTBUH.

Habnronenne peakTHBHOTO JIBHYKEHHS.

CoxpaHeHue dHepruu npyu cBOOOAHOM NaJACHUU.

CoxpaHeHue dHepruu Npy JBUKCHUH TENa MO JEMCTBUEM IIPYKUHBI.

JlaGopaTropHblie padoThbI M ONBITHI

1.

© o~ o

11.

12.

KoncTpynpoBanue Tpakta Ui pa3roHa W JAIBHEHIEr0 paBHOMEPHOTO JBHKEHUS LIapHKa
WUTH TEIIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHsI OpycKa HITH IBHYKEHUS IIApUKa 10 HAKIIOHHOW
IUIOCKOCTH.

Omnpenenenne yCKOpeHHs Teja IIPH PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM JBIDKEHHH 0e3
HayaJIbHON CKOPOCTH.

[TpoBepka rumoTe3bl: €CIIK MPH PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOH CKOPOCTH ITyTH
OTHOCATCS KaK psAJl HEYETHBIX YMCEIl, TO BpEMEHA OJTMHAKOBBHI.

HccnenoBanue ABMKEHUS Tea, OPOLIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBIICHHSL.
Onpenenenne k03 puLneHTa TpeHUs CKOIbKEHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

. UccnenoBanue 3aBUCHMOCTH CHIIBI YIIpyrocrTu, BO3HHUKAIOIIECH B MPY>XXHUHE, OT CTCIICHU JC-

(dbopManuu npyKUHBI.

Onpenenenne pabOThI CHIIBI TPEHUS P PABHOMEPHOM JBH)KEHUU TeJa [0 FOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenne padoOThl CHIIbI YIPYTOCTH MPU NMOABEME IPpy3a C UCIOIb30BAHUEM HEIOIBUXK-
HOTO U MO/IBH>)KHOTO OJIOKOB.

Pa3nesn 9. Mexannveckue Kos1e0aHus1 M BOJHBI
KonebarenbHoe npmxenne. OCHOBHbIE XapaKTEPUCTHKH KOJICOAHMMA: MEPHOJ, 4acToTa, aMILIHU-
Tyna. 'apmoHnyeckue konebdanus. 3aTyxaromue kojaedanus. BeiHykneHHble konebanus. Pezonanc.
MaremaTrueckuil ¥ npy>KUHHBIN MasTHUKY. [IpeBpalieHue sHeprun npu KojaeOaTeTbHOM JBHXKE-

HHH.

Mexanuueckue BONHEL. [IpogonbHbIe U TIonepednbie BoJHbL. CBOWCTBa MEXaHUYECKHUX BOJIH: MH-
tepdepennus U qudpaxiys. J[JTMHa BOJIHBI U CKOPOCTh €€ pacpocTpaHeHus. MeXaHHUECKHUEe BOJTHBI
B TBEPOM Tene, celicMuueckue BosHbI (MC).



3Byk. PacnpocTpanenue u orpaxeHue 3Byka. | poMKOCTb 3ByKa U BbICOTA TOHA. Pe3oHaHC B aky-
cruke. MHppa3Byk u ynpTpa3Byk. Mcnonb3oBaHue ynbTpa3Byka B COBPEMEHHBIX TEXHOJIOTHIX.
JdemoHcTpauuu
1. HaOmropenue koneOaHUi Tes O 1EHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HabntoneHune BbIHYXA€HHBIX KOJeOaHUM U pe30HaHca.
Pacnipoctpanenne npofoiabHbIX U TONEPEYHBIX BOIH (HA MOJIEIH).
Habmronenne narepdepeHunu 1 qudpakiiuy BOJTH HA IIOBEPXHOCTH BOIBI.
HabntoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBI.
AKyCTHYECKUI PE30HAHC.
JlabopaTopHbie padoThl U ONBITHI
Onpenenenre 4acToThl ¥ epuoia KouedaHuil MaTeMaTH4ECKOr0 MasiTHUKA.
OmnpezeneHue 4acTOThI U EpHOJa KolneOaHUH PY>KUHHOIO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJEOaHUl Tpy3a HA HUTU OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUN NPYKUHHOTO MasATHUKA OT MACChI Ipy3a.
[IpoBepka HE3aBUCUMOCTH IEpUOJIa KoJieOaHH rpy3a, MOJBEUIEHHOIO K JIEHTE, OT MacChl Ipys3a.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb IEpHOJAa KoleOaHWH NMPYXKMHHOTO MasTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBI.

No gk~ wd
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7. W3mepeHue yckopeHusi CBOOOJIHOIO MaIeHuUs.

Pa3znen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DIEeKTPOMarHuTHOE I0J€. DJIEKTPOMArHUTHbIE BOJIHBI. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 371eKTpOMarHUTHHIX BOJH. Mcronb30BaHuE 2JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOI cBs3H. Pa-
nuonokarus. KocMuyeckas CBsi3b.

DnexTpoMarHuTHas npupoza cBeta. CKopocTh cBeTa. BonHoBbIe cBoicTBa cBeTa: HHTEpdepeHus
1 qudpakims.
JdeMoHcTpanuu
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. Wnrepdepentus u qudpaxius cBera.
JlabopaTopHbie padoThl U ONBITHI

1. 3y4yeHue cBOMCTB JIEKTPOMAarHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3neua 11. CBeToBbIe siBJICHUS

JIyyeBas Mozenb cBeTa M reomeTpuueckas ontuka. Mcrounuku csera. [Ipsamonuneiinoe pacmpo-
ctpanenue ceeta. 3armenust Connna u JIyasl. Otpaxenue cBera. [1mockoe 3epkano. 3akoH oTpake-
Hus ceeta. [locTpoenne n3oopaxxeHuil, cChOPpMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3akoH npeaomiieHus ceera. [lonHoe orpaxkeHue cera. Mcnosnb3oBanue no-
HOT'O OTPAKEHUS B ONITUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS CBS3b.

JIunza, xon nydeit B nuH3e. @opmyia ToHKoM auH3BL. [TocTpoenue nzobpaxenuii, chopMupoBaH-
HBIX TOHKOHM JMH30M. OnTHyueckas cuctema ¢oroanmnapara, MUKpockona u teneckona (MC). I'nas,
KaK OITHYecKas cucreMa. biM3opykocTs U 1aabHO30PKOCTb.

Paznoxxenune 6emoro cBera B ciekTp. OnbiTel HetoToHa. ClioXKeHNE CIEKTPATIbHBIX IBETOB. Jlwic-
IIepCHsl CBETA.

JdemMoHcTpanuu

1. TIpsamonuHeiHOE pacpocTpaHEeHHE CBETA.
OtpaxeHue cBeTa.

[Tony4yenue n300pakeHU B TIIOCKOM 3€pKalle.
[Ipenominenne cBera.

OnTH4eckuii CBETOBO.

Xom nydeit B coOuparomiei JInH3e.
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7. Xop my4yeil B pacceuBarolIeil JIMH3E.
8. TlomydyeHue n300pa>keHUIA C TTOMOIIBIO JIMH3.
9. Tpunuun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mozens riasa.
11. PasznoskeHue 6€0ro cBeTa B CIICKTP.
12. Tlony4yenue 6esoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LIBETOB.
JlaGopaTopHblie padoThbI M ONBITHI
1. HccnenoBanue 3aBUCUMOCTH yrjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJla NaJeHHUs.
2. W3ydenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCHMOCTH yrija MPEJIOMIICHUS OT yria MaJeHus CBETOBOIO Jyda Ha rpa-
HUIE «BO3yX—CTEKIION.
[Tonyuenne n300paKeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIbI COOMPAIOIIEH TNH3HI.
OMnBITH IO PA3JIOKEHHUIO OETIOTO CBETA B CHEKTP.

N o ok

OnbITE IO BOCIIpHATHUIO IBETA MPCAMETOB IIPU UX Ha6JIIOI[eHI/II/I 4Cpe3 BCTOBLIC (bI/IJ'IBTpLI.

Pa3nes 12. KBanToBbIC sIBJIeHHSA

OmnbiThl Pezepdopna u mianerapHas mojens atoMa. Mozens atoma bopa. Micmyckanue u norso-
nieHue ceera atomoM. KBaHThI. JInHEWYaTbIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6eta- 1 ramma-usnyderus. CTpoeHne aroMHoro siapa. HykinoHnHas
MojieTb aTOMHOTO siapa. M3oronsl. PagnoaktuBHble npeBparienus. [lepuo nosnypacnaga aTOMHBIX
anep. JeficTBue paauoakTUBHBIX U3Iy4eHHUH Ha >kuBble opranu3mMel (MC). 3amuTa oT paaAMoaKTHB-
HOT'O U3JIy4CHHS.

SnepHble peakuMy. 3aKOHbBI COXPaHEHUs 3apsAJ0BOIO U MacCOBOIO YHMCEI. DHEPIHsl CBA3U aTOM-
HBIX sep. CBsa3b Macchl U 3HepruM. Peakuuu cunresa u nenenns saep. Merounnku sneprun ConHuna
u 3B&311. SlnepHas sHepreTrka. DKOJI0rHYecKre MpoOIeMbl sIePHOM SHEPreTUKH.

JdeMoHcTpanuu
1. CrHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.
CHeKTpbl pa3Iu4HbIX ra3oB.

3. CrnexTp Bogopo/a.

4. HaGnronenue TpexoB B kamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUCHU.

6 Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

JlabopaTopHbie padoThl U ONBITHI

1. HalGmroneHue CIUIOMIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHIIBI II0 TOPMO3HOMY ITyTH (110 poTorpadusm).
3. H3mepeHue paaroakTHBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKOIIUI MOAY/Ib

[ToBTOpUTENBEHO-00001IAIONTNI MOTYIIb TIPeIHA3HAYEH JUIsl CUCTEMAaTH3aIMH U 0000IEeHHS TPeI-
METHOT'O COJIEP’KaHM U OIBITA JIEATENFHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca GU3NKU
YIITyONIEHHOTO YPOBHSI, a TAKXKE IS MOATOTOBKH K OCHOBHOMY IOCY/IapCTBEHHOMY dK3aMeHY 10 (H-
3UKe.

B nporniecce u3yyeHus 1aHHOTO MOAYJS Peau3yloTCs U MOIYydYaloT JalibHeiee pa3BuTHe yueo-
HbIE JACUCTBUS, 00ECIIeUNBAIOIINE TOCTHKEHNE IPEAMETHBIX U METalPEAMETHBIX Pe3yIbTaToB 00Yy-
4yeHusl, ((OpMHUPOBaHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: OOBSICHEHHE U ONHCAHKE SBJICHUI Ha
OCHOBC IMPUMCHCHUA (1)I/ISI/I‘I€CKI/IX 3HaHHI>'I, HUCCIICA0BATCIBCKUEC ﬂeﬁCTBHﬂ (BBI}IBI/I)KGHI/IG THUITIOTE3,
MIOCTAHOBKA LEJIM U IJIAHWPOBAaHUE UCCIIEIOBAHUS, aHAIN3 JJAHHBIX U MTOJTy4YeHHE BBIBOJIOB).

[IpeanoututensHOil (HOPMON OCBOCHUSI MOMYNS SBISETCS MPAKTUKYM, TPOrpamMma KOTOPOTO



BKJIIOYAET:

— pelIeHue 3aj1a4, OTHOCSAIIMXCS K Pa3IMYHbIM pa3jiesiaM U TeMaM Kypca (U3UKH, B TOM YHCIe 3a-
71a4, UHTETPUPYIOLINX COJIepKaHNE PAa3HBIX Pa3/IeiioB;

— BBITNIOJIHEHHE JTA0OPATOPHBIX pabOT M OIBITOB (BKIIFOYAsi pAaOOTHI M OTIBITHI M3 TIEpEYHEH K pa3zienam
Kypca) B YCJIOBHUSX CaMOCTOSITEIBHOTO IUIAHUPOBAHHS NPOBEIEHHS HCCIEIOBAaHUS, BbIOOpa M
00OCHOBaHHUS METO/1a U3MEPEHUS BETUYNH, COOPKHU SKCIIEPUMEHTAIBHONW YCTAaHOBKH;

— BBINIOJTHEHHUE MPOOJIEMHBIX 3aJaHUil MMPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aAaHus 1o ecre-
CTBEHHO-Hay4YHOH I'PaMOTHOCTH), B TOM YHCJIC 3a/IaHUH C MEKIPEAMETHBIM COIEpKaHNEM;

— paboTy Haj TPYNIOBBIMH WIM HWHAWBUAYAJIbHBIMU IPOCKTAMH, CBSI3aHHBIMH C COZIEP)KaHHEM
Kypca (pHU3UKH.

N3y4yenune moBTOPUTEIHHO-0000IIAIOIIETO MOTYIISI MOKET 3aKaHUYNBATHCS IIPOBEIACHUEM H-
arHOCTUYECKOM paboThl 32 Kypc (pu3MKHM yriyOiIEHHOTO ypOBHS, BKIIIOYAIOIIMN 3aJaHHs Pa3HOTO
YPOBHSI CIIO)KHOCTH. Pe3yibTaThl BHIOJHEHUS TUArHOCTUYECKOH pabOThl MOTYT MOKa3bIBAaTh CTeE-
MEHb TOTOBHOCTH yyamuxcs K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMeHY 1O (PU3HKE, a TAKXKE CBH-
JeTeNbCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPAMOTHOCTH.



OCHOBHBIE BUbI JEATEJIBHOCTHU OBYYAIOIIIUXCSA

BA30BbBI VPOBEHD

Ha3Banue pasaena
(Tembl) Kypca
(4K CJI0 YaCOB)

OcHoOBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

7 kJjIacc

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPYsKawuero mupa (6 1)

®usuka — Hayka o
npupoze (1 u)

®duzuka — Hayka o mpupoje. SIBieHus mnpu-
ponabl. dusnyeckue SBJICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKHE, MarHUTHBIC, CBE-
TOBBIE, 3BYKOBBIC.

BeusBrienue paznuuuii Mexny (U3NYECKMMH U XUMHUUYECKUMH IpPEBpalCHUSIMU
(MC — xumus). PacniozHaBanue u kinaccuuxanus GU3NYecKuX sBJICHUI: Mexa-
HUYECKUX, TEIJIOBBIX, 3JEKTPUYECKUX, MAaTHUTHBIX U CBETOBBIX. HabmoneHue u
onucaHue GU3NYECKUX SIBJICHUN

duznueckue
quHEI (3 9)

BCJIN-

Ouznyeckue BenuuuHbl. M3mepenue gusnye-
ckux BenuuuH. Pusnueckue npuodopsl. Ilo-
IPELIHOCTh U3MEpeHuil. MexayHapoaHas cu-
CTEMa €IMHUILL

Omnpenenenue LEHbI A€ICHUS MIKalbl H3MEPUTENBHOTO npubdopa. M3mepenue nu-
HEHHBIX pa3MepoB TEJ U NPOMEKYTKOB BPEMEHHU C y4€TOM norpeutHocreil. M3me-
peHue 00bEMa KHUJIKOCTH U TBEPAOro Tena. Mi3mepeHue reMnepaTypsl IpH HOMOIIU
XKHUJKOCTHOTO TEPMOMETpA U AaTYUKA TEMIIEpaTyphl. BbINoIHEHHE TBOPUECKUX 3a-
JAHUH 110 TOUCKY CIIOCOOOB M3MEPEHUsI HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHUK,
HampuMep pa3MepOB MaJIbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA), YIAaIEHHBIX OOBEKTOB,
OONBIINX PACCTOSHUM, MaJbIX MPOMEXYTKOB BpeMeHH. OOCyXeHHe Mpejiarae-
MBIX CIIOCOOOB

EcrecTtBeHHO-HaAYyU-
HBEII METOJX II03Ha-
Hus (2 9)

Kak ¢usuka u apyrue ecTecTBEHHbBIE HAyKH
W3Yy4YalOT MNpHUPOaY. EcCTecTBEHHO-HAay4YHBIN
METOJI TO3HaHUs: HAONIOJCHHE, MOCTaHOBKA
Hay4yHOTO BONPOCA, BBIABM)KEHHE THUIIOTES,
HKCHEPUMEHT I10 NMPOBEPKE TUIOTE3, OOBSICHE-
Hue HaOmromaemoro siBieHus. Onucanue ¢u-
3UUYECKUX SBJIEHUH C moMolbpo Mozenel. Kak
¢u3MKa M JIpyrue eCTeCTBEHHbIE HAyKH H3Y-
4aloT npupoay. EcTecTBeHHO-HAy4YHBII METO/T
MO3HAHUS: HaAOJIOJIEHUE, MOCTaHOBKAa Hayd-
HOT'O BOIIPOCA, BBIIBM)KEHUE THIIOTE3, DKCIIE-
PUMEHT IO MPOBEPKE TUIMOTE3, OOBICHEHUE
Habmogaemoro siBiaeHus. Onucanue ¢Gpusnde-
CKHX SBIICHUH ¢ TOMOIIBIO MOJIECIIEH.

BeiiBrkeHne runotes, OObACHAIONIMX HPOCThIE SIBICHUS, HAIpUMEpP: — MoYeMy
OCTAHABJIMBAECTCS IBHXKYIIEECS 110 TOPU30HTAIBHON IOBEPXHOCTH TENO; — MOYEMY
B KapKylo IOroy B CBETIION OJEXKJE IPOXIaaHel, yeM B TéEMHON. [Ipemnoxenue
crnoco0oB npoBepku runore3. IIpoBeneHue uccienoBaHus MO MPOBEPKE KaKOii-
00 THUMOTE3bl, HAPUMEP: AAJBHOCTh MOJETA IIapHKa, MYIIEHHOTO T'OPHU30H-
TaJIbHO, TEM OoJIbLIe, YeM OoJblle BbIcOTa ITycka. [locTpoenue npocreimux Mose-
nel pu3nYecKux sIBIeHUH (B BUI€ pUCYHKOB MJIM CXEM), HallpUMep HaJieHue mpe-
MeTa; MPAMOJIMHEWHOE PAaCIIPOCTPAHEHUE CBETA




Pasnen 2. [lepBoHayanbHble CBeleHNs 0 CTPOCHNH BelecTBa (5 4)

Crpoenue BemiecTBa

(1)

ATOMBI U MOJIEKYJIBL, UX pa3Mepsbl. ONbITHL, J0-
Ka3bIBalOIINE JUCKPETHOE CTPOEHHE Bellle-
CTBa.

HHGHIOHGHI/IQ U UHTCPIPETAIMA ONBITOB, CBUACTCILCTBYIOIINUX 00 aTOMHO-MOJIE-
KYJSIPHOM CTPOCHHHU BELIECTBA: OIBITHI C PACTBOPCHHEM DPA3JIMYHBIX BEIECTB B
Bozie. O1eHKa pa3MepoB aTOMOB M MOJIEKYJ C MCIOJIb30BaHuEM (oTorpaduii, mo-
Jy4EeHHBIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM). Onpenenenne pa3MepoB Ma-
JBbIX TCJI

JBm>xeHue U B3au-
MOJICUCTBUE YAaCTHUII
BemecTna (2 )

JIBrokeHue yacTull BeniectBa. CBsi3b CKOPOCTH
JBUKCHHSI YaCTHI] C TeMIiepaTypoid. bpoyHoB-
ckoe asmxkenue. Jnddysus. Bzaumoaericteue
YaCTHUIl BEUIECTBA: MPUTHKCHUE U OTTAIKHBA-
HUE.

Hab6mronenue u 00bsicHeHne OpOYHOBCKOTO JBKEHUS U siBJeHus auddy3un. [1po-
BeJICHUE W OOBSICHCHUE OIBITOB 1O HAOIIOJCHUIO TETUIOBOTO PACIIUPEHHSI Ta30B.
[IpoBenenune n 0OBICHEHHE OIBITOB IO OOHAPYKEHHUIO CHIJI MOJICKYIISIPHOTO TIPUTSI-
KEHUS ¥ OTTAIKHBAHUS

ArperarHsle COCTOSI-
HUS BelecTna (2 )

ArperaTHble COCTOSIHHsI BEIIECTBA: CTPOCHHE
ra3oB, XKHUJIKOCTeH U TBEPABIX (KpUCTAJINYE-
CKUX) Tesl. B3auMocCBsA3b MeXay CBOWCTBaMU
BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX U
UX aTOMHO-MOJIEKYJIIpHBIM cTpoeHueM. Oco-
OEHHOCTH arperaTHbIX COCTOSHUI BOBI.

Onucanue (C UCIOIB30BAHUEM IPOCTHIX MOJEJEN) OCHOBHBIX Pa3iMyuil B cTpoe-
HUU ra3oB, KUAKOCTeH U TBEPABIX Tesl. OObsICHEHUE MaION C)KUMAeMOCTH KUJIKO-
cTeid W TBEPABIX Teld, OOJBIION CKMUMAaEMOCTH Ta3oB. OOBsICHEHHWE COXpaHEHHUS
(dbopMBbI TBEPABIX TENI U TEKYYECTH KHUJIKOCTH. [IpOBE/ICHHE OIBITOB, TOKA3bIBAIO-
IIMX, 9YTO B TBEPJIOM COCTOSIHUH BOJIbI YACTHIIBI HAXOAATCS B CPETHEM JANIbIIE APYT
oT apyra (IUIOTHOCTh MEHBIIE), YeM B JKUIKOM. YCTAHOBIICHHE B3aMMOCBSI3U
MEXy OCOOCHHOCTSIMHU arperaTHbIX COCTOSIHUI BOJBI M CYIIECTBOBAHUEM BOIHBIX
oprann3moB (MC — Guonorusi, reorpadusi)

Paznen 3. /IBu:keHue

u B3aumojeiicreue teua (21 v)

MexaHu4ecKoe IBH-

MexaHn4eckoe BHXKEHHE. PaBHOMepHOG n

HccnegoBanue PaBHOMCEPHOTI'O ABUKCHUS U OIIPECACIICHUC CT'0 IIPU3HAKOB. Haouo-

xeHue (4 u) HepaBHOMepHoe ABmxkeHune. Ckopoctb. Cpell- | 1eHrne HepaBHOMEPHOTO IBUYKEHUS U ONPE/IENIEHNE er0 OTJINYMI OT paBHOMEPHOTO
HS CKOpPOCTb IIPM HEPABHOMEPHOM JIBWXKE- | JBMKEHUs. Pelenue 3a1ad Ha onpeiesIeHue yTH, CKOPOCTU U BPEMEHHU paBHOMED-
Huu. Pacuér myTu u BpeMeHu ABM)KEHUS HOTO JIBWKEHUs. AHalu3 rpadMKoB 3aBUCMMOCTHU IIYTH M CKOPOCTH OT BPEMEHU

Wuepuus, Mmacca, | SIBieHne uHepuuu. 3akoH nHepuuu. B3aumo- | O0bscHeHNe U TPOTHO3UPOBAHKE ABJICHHUH, 00YCIIOBIEHHBIX HHEPIIMEH, HalpuMep:

TUTOTHOCTH (6 9)

JEHCTBHE TeN KaK MPUINHA U3MEHEHHS CKOPO-
CTHU JBMOKCHUS TEIl.

Macca kak Mepa uHepTHOCTH Teua. [[IToTHOCTh
BemecTBa. CBS3b IUIOTHOCTH C KOJIHUYECTBOM
MOJICKYJT B €TUHUIIE 00hEMA BEIECTBA

YTO MPOUCXOUT MIPH TOPMOKEHUHU WIIH PE3KOM MaHEBpPE aBTOMOOWIISI, IIOYEMY He-
BO3MOKHO MTHOBEHHO MPEKPATUTh JBUKEHUE HA BEJIOCUIIENIE UM CAMOKATE U T. [I.
[TpoBeneHue U aHAIU3 OMBITOB, AEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH JBUXKE-
HUS Tella B pe3ysbTaTe ACHCTBUS Ha HEro JIpyrux Tei. Pemenue 3aaad Ha onpene-
JIEHWE MacChl Tena, ero 00béMa u mIoTHOCTH. [IpoBeneHre u aHaIu3 OIBITOB, Jie-
MOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS CKOPOCTHU TeJla OT €ro Macchl IpH B3a-
nMoieiicTBrH Tell. I3MepeHune Macchl Tena pa3InaHbpIMU criocobamu. Onpeaenenne
IJIOTHOCTHU TeJa B Pe3yJbTaTe U3MEPEHUS €0 MacChl U 00BEMA.

Cuna. Buns!

(11 u)

CHII

Cunia Kak XapakTepHUCTHKA B3aWMOJCHCTBUSA
ten. Cuna ynpyroctu u 3akoH ['yka. M3mepe-

HHUC CUJIBI C TIOMOIIBI0 JMHAMOMCTpPA. SIBnenue

N3ydeHue B3auMOJEHCTBUS KaK MPUYMHBI U3BMEHEHUSI CKOPOCTH TEJIa UJIU €0 Je-
dbopmaruu. Onrcanne peasbHBIX CUTYaIlui B3aUMOJCHCTBHUS TEJl C TTIOMOIIBIO MO-




TATOTEHUS U cuiia TshkecTu. Cuiia TSKeCTH Ha
npyrux IuiaHerax. Bec Ttena. HeBecomocTsb.
CnoxxeHue CuJl, HarpaBJIEHHBIX MO OJAHOU Tpsi-
Moi. PaBHozeicTByromas cui. Cuna TpeHus.
TpeHue CKobKeHUs U TpeHue nokos. TpeHue
B [IPUPOJIE U TEXHUKE

JieTniei, B KOTOPBIX BBOAUTCS MOHATHE U M300paKeHHne cuibl. Vi3yueHue CHITbl ypy-
roctu. MccienoBanye 3aBUCMMOCTH CHJIBI YIPYTOCTH OT YIJIMHEHUS PE3UHOBOTO
IIHypa WK OPYKUHBI (C IOCTpOeHHEM rpaduka). AHAIU3 MPAKTHUYECKUX CUTYa-
Ui, B KOTOPBIX MPOSIBIISIETCS AEHCTBUE CUJIbI YIPYTrocTH (YIPYrocTh Msua, Kpoc-
COBOK, BETOK JIepeBa U JIp.). AHAIIU3 CUTYyalluli, CBSI3aHHBIX C SBJICHUEM TSATOTEHMSL.
OO0BpscHeHHE OPOUTATIBHOTO JBM)KEHUS IIJIAHET C MUCIIOJIb30BAaHUEM SIBIICHUS TATOTE-
Hus U 3akoHa uHepuuu (MC — actponomus). M3mepenue Beca Tena ¢ MOMOILBIO
nuHaMmomerpa. OO0OCHOBaHME ITOTO crocoda U3MepeHus. AHaJIU3 U MOJEJINpPOBa-
HUE SIBJIEHUS HEBECOMOCTHU. DKCIIEPUMEHTAIILHOE MOJIYYEHHE MpaBUia CI0XKEHUS
CWJI, HAaIIPaBJIEHHBIX BAOJIb OAHOM NIpAMoM. OnpenencHue BEIUYMHBI PaBHOACH-
cTByMOILEH cwil. M3ydueHne cuiibl TpeHUs CKOJIBKEHUS U CUJIbI TPEHUSI ITOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHMSI OT CHJIBI JABJICHUS U CBOWCTB TPYILIUXCS
MOBEPXHOCTEH. AHaIM3 MPAKTUUYECKUX CUTYalUil, B KOTOPBIX IPOSBISETCS JEH-
CTBHE CUJIbI TPEHUS, UCTIOJIB3YIOTCS CLIOCOOBI €€ YMEHbILICHHSI WM yBeJTUUeHus (Ka-
TaHUE Ha JIbDKaX, KOHbKaX, TOPMOKEHNE aBTOMOOWIS, UCIIOJIb30BAHUE MOAIIUITHU-
KOB, IJIJaBaHHWE BOJHBIX XKUBOTHBIX U Jip.) (MC — 6uonorus). Pemenue 3anau ¢ uc-
110JIb30BaHUEM (POPMYJI 1)1 pacu€Ta CUJIbl TSYKECTH, CHUIIbI YIIPYTOCTH, CUJIbl TPEHUS

Paznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os (21 1)

Hasnenue. [lepenaua
JaBJIEHUS] TBEPIBIMHU

TeIaMH, JKHUJIKO-
CTAMH WM Ta3aMu
(3 9).

Hasnenue. CriocoObl yMEHbBIIIEHUS U YBEJIUYE-
Hus nasneHus. JlaBneHue rasza. 3aBUCUMOCTD
JIaBJICHUA Ta3a 0T 00bEMa U Temnepatypsl. [le-
penaya aaBiieHUs TBEPABIMU TEJIaMH, KHUJKO-
cTsaMu U razamu. 3akoH [lackans. [THeBmartu-
YECKHUE MAIITUHBI

AHanu3 1 00bsICHEHHE OTIBITOB U IPAKTUYECKUX CUTYallUH, B KOTOPBIX MPOSBISAETCS
cwia nasneHusi. OOG0CHOBaHUE CIIOCOOOB YMEHbBILIEHUS M YBEJIIMYEHMS JaBJICHMUS.
W3yueHne 3aBUCUMOCTH JJaBJIEHUS ra3za oT 00béMa u TeMiepatypsl. M3ydenue oco-
OCHHOCTEH nepenaun 1aBaeHUs TBEPABIMU TeJlaMU, KUAKOCTAMU U razamu. O0oc-
HOBAaHHE DPE3YJIbTATOB OIBITOB OCOOCHHOCTSMHU CTPOEHHUS BEIIECTBA B TBEPIOM,
KHUJKOM U ra3000pa3HOM COCTOSTHUSIX. DKCHEPUMEHTalIbHOE J0Ka3aTelIbCTBO 3a-
koHa [Tackans. Pemenre 3aga4 Ha pacy€Tr JaBiIeHUs TBEPAOTO TEJIA

aBJICHUE KXUJIKOCTHU
A
(54)

3aBUCUMOCTh JaBJICHUS JKUJKOCTH OT IUIy-
OuHBI orpykeHus. I'mapocraTuueckuil napa-
TIOKC.

Coobmatomuecst cocyasl. ['mapaBianueckue
MEXaHHU3MBI

WccnenoBanue 3aBUCUMOCTH JaBJICHUS KUAKOCTU OT TIIYOMHBI HOTPYXEHHS U
IUIOTHOCTH kUJK0ocTU. Habmoienrne 1 00bsiICHEHNE THPOCTaTHIECKOr0 Mapagokca
Ha ocHoOBe 3akoHa [lackams. M3yuenue cooOmaromuxcs cocyaoB. Pemenue 3amau
Ha pacy€r naBieHus KuUAKOCTH. OObSICHEHHWE MPUHILMUIA JACUCTBUS THApaBIMYE-
CKOro Tpecca. AHanu3 U OOBACHEHHE MPAKTUYECKUX CHUTYaIlUi, JEMOHCTPUPYIO-
LIUX NPOSIBIIEHNE JaBJICHUS )KUKOCTH M 3akoHa Ilackais, Hanmpumep nporeccos B
opranusme npu riay6okoBojHoM HblpsgHUU (MC — Ouonorust)

AtmochepHoe n1aB-
nenue (6 u)

Atmochepa 3emnu 1 aTMocepHOe AaBICHHE.
[IpuunHbl CyliecTBOBaHUS BO3AYIIHOH 000-
nouku 3emuu. OnbiT Toppuuennu. U3mepenue
aTMoc(hepHOro JaBieHHs. 3aBUCUMOCTb aTMO-
cepHOro AaBIEHHsI OT BBICOTHI HAJ YPOBHEM

DKcrepuMeHTAIbHOE OOHApYKeHHEe aTMOC(EpPHOTO AaBlieHUs. AHAINU3 U 00BsICHE-
HUE OIBITOB W MPAKTUYCCKUX CUTYAIlUH, CBI3aHHBIX C JIEWCTBHEM aTMochepHOro
nasieHus. OObsCHEHUE CYIIECTBOBAHUS aTMOC(eEphl Ha 3eMiie M HEKOTOPBIX TiIa-
HeTax WM e€ oTcyTcTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadwusi, actpo-




Mopsi. [Ipubopel ans u3mepeHus aTmocdep-
HOTO JTaBJICHUS

HoMus). OOBSCHEHNE U3MEHEHUS IJIOTHOCTH aTMOC(Ephl C BEICOTON M 3aBHCUMO-
CTH aTMOc(epHOro AaBJIeHUS OT BBICOTHI. Perienne 3a1au Ha pacy€t arMochepHoro
nasnenus. Mzyuenue ycrpoiicTBa GapomeTpa-aHeponia

JleiicTBUE XKUAKOCTH
Y Ta3a Ha IOTPYyKEH-
HO€ B HUX TeJo (7 u)

JlefcTBHE )KUIKOCTH U ra3a Ha IIOrPYKEHHOE B
HUX Teno. BeltankuBaromas (apxumeoBa)
cwia. 3akoH Apxumena. [InaBanue Ten. Bos-
IyXOIlJIaBaHUE

DKCrepuMEHTATBEHOE OOHAPYKEHUE JISHCTBUS )KUIKOCTHU ¥ ra3a Ha MOTPYKEHHOE B
HuX Teno. OnpeneneHnue BhITAUIKABAIONICH CUIIbI, AEHCTBYIONIEH Ha TEJIO0, MOrpy-
XKEHHOE B KUAKOCTH. [IpoBenenre nu 006Cyx AeHuE ONbITOB, AEMOHCTPUPYIOIIUX 3a-
BHUCHMOCTb BBITAJIKMBAIOIIEH CHUIIbI, ACHCTBYIOUICH Ha TEIO B KHUAKOCTH, OT 00BEMA
MOrpy>XKEHHOM B JKUJIKOCTh YaCTH Teja U OT IJIOTHOCTHU XUAKOCTH. MccnenoBanue
3aBHCHMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyKEHHOM B JKUJIKOCTh YacTU TeNa.
Pewrenue 3a1a4 Ha mpuMEHEHNE 3aKOHAa ApXHMea U yCIIOBHS TutaBaHus Ttei. Kon-
CTPYHMPOBAHUE apEOMETPA WIM KOHCTPYUPOBAHUE JIOJKHU U OIpeesieHue e€ rpy3o-
NOABEMHOCTHU

Paspnen 5. PaGora m momHoCTh. JHeprus (12 4)

PaGora u MOIIHOCTH
(3 1)

Mexannueckast pabora. MoiHocTh

DKCIepUMEHTAITBFHOE ONPE/IeIEHNEe MEXaHMUECKON PadOThI CHITBI TSDKECTH IIPH T1a-
JICHUM TeJla U CUJIbI TPEHHUS IIPY PABHOMEPHOM IIEPEMELLIEHUH TEJIA [10 TOPU3OHTAIIb-
HOM IOBEPXHOCTH. Pacuér MOIIHOCTH, pa3BMBAaEMOM IIpU MOABEME IO JIECTHUIIE.
Pemienue 3a1a4 Ha pacué€T MEXaHMYECKOH pabOThl M MOIHOCTH

IIpoctsie Mexa-

HU3MBI (6 1)

[IpocTeie MeXaHU3MBI: pblyar, 010K, HaKJIOH-
Has 1mI0ckocTb. [IpaBuio paBHOBecHUs pplyara.
[Ipumenenue npaBuiia paBHOBECHUS pbluara K
610Ky. «3o0n0toe mpaBuio» MexaHuku. KII/]
MIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B
OBITY M TeXHUKE. PpIyaru B Tese yenoBeka.

Omnpenenenye BbIMTPHIIA B CUJIE MPOCTHIX MEXAaHU3MOB Ha MPUMEpE pblyara, Io-
JBUKHOTO U HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM TIocKocTH. VccnenoBanue ycio-
BUs paBHOBecus pbluara. OOHapyKeHHE CBOWCTB MPOCTHIX MEXAHU3MOB B Pa3jIny-
HBIX MHCTPYMEHTAaX U IMPHUCIOCOOJICHMSX, HCIOJIb3YEeMbIX B OBITY U TEXHHKE, a
Takke B )KUBBIX opranu3mMax (MC — Guosiorus). DKCriepuMeHTaIbHOE JTI0Ka3aTeb-
CTBO PaBEHCTBA padOT MpU MPUMEHEHHUH MTPOCTHIX MexaHn3MoB. Onpenenenue K1/
HaKJIOHHOM IJIOCKOCTH. PelleHue 3a1a4 Ha MpUMeHEHUe IpaBuiia paBHOBECHS PblI-
yara 1 Ha pacuét KIIJI.

Mexanudeckast SHep-
rus (3 9)

Kunernueckas u mNOTEHIMAJIbHAS SHEPTHUS.
[IpeBpaiieHue OIHOrO BHAA MEXAHUYECKOMN
SHEPTUH B APYroid. 3aKOH COXPAHCHUS U U3MeE-
HEHMS DHEPIUU B MEXAHUKE.

DKCNEPUMEHTAIBHOE OIpPEACICHUEe U3MEHEHUS KUHETUYECKON W MOTEHIUATBHOU
SHEPTUH TeJla IPH €r0 CKAThIBAHUU M0 HAKJIOHHOM IIIOCKOCTH.
@opMyNIMpOBaHHE HA OCHOBE MCCIENOBAHMS 3aKOHA COXPAHEHMS MEXAHMYECKOU
sHepruu. OOCyKaeHNe TpaHuI] MPUMEHUMOCTH 3aKOHA COXpaHeHMs dHepruu. Pe-
HIEHUE 33]1a4 C HUCIOJIb30BAHNEM 3aKOHA COXPAHEHHUSI SHEPTHH.

PesepBHoe Bpems (3 u)




Ha3Banue pas-
aesqa (TeMbl) Kypca
(4HCJ10 4acoB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BHIbI 1eITEJILHOCTH 00y4A0 M XCS

8 kiacce

Pa3nea 6. TenyoBbie siBjieHus (28 1)

Ctpoenue U CBOW-
cTBa BemecTa (7 4)

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHU-
HETUYECKOW TEOPUU CTPOCHHS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYIL
OnbIThI, HOATBEPKIAIOIINE OCHOBHBIE T0-
JIO)KEHUS  MOJIEKYJISPHO-KMHETUYECKOU
Teopud. Mogenu TBEPAOro, KHUIKOTO
Y Ta3000pa3HOTO COCTOSIHUU BEIIECTBA.
Kpucrannuueckue u amopdHbie TBEpAbIE
Tena.

OObscHEeHrEe CBOWCTB ra30B, JKUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE IOJIOKEHUH MO-
JEKyIApHO-KMHETUYeCKO Teopuu. Cma-
YUBaHUE W KalWUIApHBIE sBiIeHUs. Ter-
JIOBOE PaCUIMpPEHUE U C)KaThe

HaGnronenue 1 MHTEpIIpETAIHs ONBITOB, CBUACTENbCTBYIOIUX 00 aTOMHO-MOJIEKYJISIP-
HOM CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMYHBIX BELIECTB B Boje. Pere-
HUE 33]1a4 110 OLEHUBAHUIO KOJMYECTBA AaTOMOB MJIM MOJIEKYJI B €IMHHIIE 00bEMA Belle-
CTBa. AHaJIM3 TEKCTa JPEBHUX aTOMHUCTOB (Harpumep, pparmenta nosmel Jlykpenus «O
IIPUPOJIE BEUIEI») C U3JI0)KEHUEM OOOCHOBAHMM aTOMHOM T'MIIOTE3bI (CMBICIOBOE YTE-
Hue). OneHKa yoeTMTeIbHOCTH 3TUX 000CHOBaHMH. O0BsiCHEHHE OPOYHOBCKOTO JIBHYKE-
HUs, sBineHus Auddy3un u paznuuuii MeXIy HUMH Ha OCHOBE ITOJIOKEHHH MOJIEKY-
JSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA.

OOBsicHEHHE OCHOBHBIX Pa3iIMUMii B CTPOCHHUHU Ta30B, KUAKOCTEH M TBEPABIX TEJ C HC-
MOJIb30BAHHEM TIOJIOKEHUN MOJIEKYISPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA.
[TpoBeeHre OMBITOB 1O BBIPALIMBAHUIO KPUCTALUIOB MOBAPEHHOHN CONM WM caxapa.
[TpoBeneHne U 00BACHEHUE OIBITOB, IEMOHCTPUPYIOUINX KATWLISPHBIC SBICHUS U SB-
nenne cMaunBanug. OOBsICHEHNE PO KaMJUISIPHBIX SBIICHHUN 111 IOCTYTIJICHUS BOJIBI
B opranusm pacreHuit (MC — Ouonorusi). HaGmioneHnue, npoBeneHue u oObsICHEHUE
OTIBITOB IO HAOIOJCHUIO TETUIOBOTO PACHIMPEHHS T'a30B, KHUIKOCTEH U TBEPABIX TeEIL.
OObsicHeHHe coxpaHeHUs 00bEMa TBEPABIX Tel, TEKY4eCTH KUAKOCTH (B TOM YHUCIE,
Pa3HUIIBI B TEKYYECTH JUTSI Pa3HBIX KHUIKOCTEN), HaBleHus Traza. [IpoBeeHne OIbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTbH JIaBIIEHUS BO3yXa OT ero 00bEMa U HarpeBaHUs WIH
OXJIXK/ICHUS, U X OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO yUeHHs. AHaiu3
MPAKTUYECKHUX CUTYAIMi, CBSI3aHHBIX CO CBOMCTBAMM Ta30B, )KUJIKOCTEH U TBEPIBIX TEN

TennoBsle poreccsl
(21 9)

Temneparypa. CBs3p TeMmmeparypbl CO
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUS YACTHLL.
Buytpennss sneprus. CrnocoObl u3MeHe-
HHUSL BHYTPEHHEW OJHEPIruM: TeIuIonepe-
Jlava ¥ COBepIeHune padoTsl. Buapl Tero-
repeayn: TEMIONPOBOIHOCTh, KOHBEK-
uusi, u3nydeHue. KonmdyecTBO TEmIoThI.
VaennHas Tenao€MKOCTh BelllecTBa. Temn-
JI00OOMEH M TETUIOBOE paBHOBECHE. YPaB-
HEHHE TeIIoBoro Oamanca. IlnaBmenne u
OTBEpPJEBAHUE  KPUCTAJUIMYECKHX  Be-
IIECTB. YAedbHas TEIJIOoTa ILIaBICHUS.

O6ocHOBaHME MPaBII U3MEPEHUs TeMIiepatrypsl. CpaBHEHHE Pa3TUYHBIX CIIOCOOOB M3-
MepeHUs U IKaj TeMinepatypsl. HaGmronenne u 00bsCHEHHE ONBITOB, IEMOHCTPUPYIO-
IMX W3MEHEHHE BHYTPEHHEH SHEprHM Teja B pe3ylibTaTe TeIvIonepeaadd U padoThI
BHEIIIHUX CHIL

Habmonienue u oObsICHEHHE OIBITOB, OOCYX/I€HHUE MPAKTUYECKUX CUTYyalUl, TE€MOH-
CTPUPYIOIIUX Pa3IMYHbIE BUJIbI TEIUIONEPEaun: TeIIONPOBOIHOCTh, KOHBEKIIUIO, U3-
nydenue. MccnenoBanue siBICHUS TETIO0OMEHA PY CMEIIMBAHUH XOJIOTHOM U TOpsTIe
BOJibl. HaOutoieH1e ycTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MEXTy TOpsYei M XOJIOIHON
Bojoi. Ompeenenue (M3MepeHne) KOJIMIECTBA TEIJIOTHI, MOTYyYEHHOTO BOJION MPH TEIl-
J000MeHe C HarpeThIM MEeTAUNINYECKUM HUIHHIpoM. Onpenenenue (M3MepeHue) yaeib-
HOU TEIJI0EMKOCTH BemlecTBa. PereHne 3a1a4, CBsI3aHHBIX C BEIYMCIIEHUEM KOJINYECTBA




[TapoobpazoBanue u koHeHcaus. Vcma-
penne. Kunenune. YnenbHas TemsjioTa na-
poobOpa3zoBaHus. 3aBHUCUMOCTh TEMIIEpa-
TYpbl KUIIEHUS OT aTMOC(EpHOro JaBJe-
Hus. BraxxHocTh BO3ayxa. DHEprus TOII-
JIWBa. YHOenpHas TEIUIOTa CrOpaHMsl.
[TpuHIMIBT PabOTHl TETUIOBBIX JBUTATE-
neut. KIIJ[ TermmoBoro aurarens. Termo-
BbIC JIBUTATEIW W 3alMTa OKPYKAKOLIEH
cpenbl. 3aKOH COXpaHEHHUsl W IpeBpallie-
HUS DHEPTUU B MEXAHWYECKUX U TEILIO-
BBIX TIpoIeccax

TEIUIOTHl U TEIJIOEMKOCTH TMPH TEIIo0OMeHe. AHAIN3 CHTYalllid MPaKTHYECKOTO WC-
MOJIb30BaHUs TEIJIOBBIX CBOMCTB BEILIECTB M MATEPUATIOB, HAIIPUMEP B LIEISAX IHEPro-
cOepeXeHMsI: TEIUIOM30JIALUs, SHEprocOeperaroniie Kpblllk, TEPMOAKKYMYISTOPbI
u T. 1. HaGmronenue sBieHuii ncnapeHus u KonaeHcamnuu. Vccnenopanue mporecca uc-
MapeHust pa3InYHbIX KUAKOCTeH. OObsICHEHUE ABJICHUN UCTIApEHUs U KOHJCHCALIMK Ha
OCHOBE aTOMHO-MOJIEKYJISIpHOTO yueHus. HaOmonenue u o0bscHEHUE mpolecca KHIe-
HUS, B TOM YHCJIE€ 3aBUCHMOCTH TEMIIEpATyphl KUIIEHUs OT AaBieHus. Onpenenenue (u3-
MEpEeHHE) OTHOCUTENILHOM BIaXHOCTU BO3 Ayxa. HaOmrojeHue mpoiiecca IIaBICHUS
KPUCTAJIJIMYECKOI0 BELIECTBA, HalIpuMep Jibjia. CpaBHEHHE MIPOLIECCOB IIABIECHUS KPU-
CTAJJTMYECKUX TN U pa3MArdeHus Mpu HarpeBaHuu amopdHsIx Ten. Omnpenenenue (u3-
MepeHHe) yIeIbHOM TEeII0THI IIaBieHus JibJa. OObsICHEHNE SIBICHUH TIABICHUS U KPH-
CTaJUIU3allMU HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Pemenue 3a1a4, CBI3aHHBIX C BBIUMCICHUEM KOJMYECTBA TEIUIOTHI B MPOLIECCAX TEILIO-
Nepeayu Mpy IIaBICHUN U KPUCTAIUTM3AlMK, UCIIAPEHUH U KOHJIEHCAllUU. AHAIU3 CH-
Tyalui TPaKTUYECKOrO MPUMEHEHHUS SIBJICHUM IUIABJICHUS U KPUCTAJUIM3AlUU, HATIPU-
Mep, MOJIy4eHHE CBEPXUUCTBIX MaTepuasoB, COJIEBas rpelika U JIp. AHaIu3 paboOThl U
00BsICHEHUE NPUHIIUIA JEHCTBHSI TEIJIOBOIO ABUraTelid. Bpuncienre KoauuecTa Ter-
JIOTBI, BBIAENSIOLIErOCs MPU CTOPaHUM pa3IMyHbIX BUAOB TorumBa, u KIIJI nurarens.
OO0cyx/1eHne PKOJIOrMYECKUX MOCIEACTBUM MCIIOIb30BaHMsl IBUraTesield BHYTPEHHETO
CrOpaHusi, TEIUIOBBIX U TuaposiekTpoctaniuii (MC — skomorusi, Xumus)

Pazjnen 7. DuekTpuyeckne u MariuTHble sijaenus (37 4)

DneKTpuYecKue 3a-
psaabl.  3apsbKeHHBIE
Tela W UX B3aUMO-
neiicrue (7 1)

OnexTpuszanus Ten. JBa pona anexrpuue-
CKHUX 3aps10B. B3anMopelicTBue 3apsikeH-
HbIX Tell. 3akoH KynoHa. DnekTpuueckoe
nosie. IlpyHIMN cyneprno3unuu 3neKTpu-
YecKHX nojer. Hocurenu 3yekTpudeckux
3apsA70B. DJIEMEHTapHbIN ANEKTPUUECKUI
3aps.

Crtpoenue atoma. [IpoBOgHUKM U TUATIEK-
TPUKU. 3aKOH COXPAHEHHS DIIEKTpUYe-
CKOT0 3apsiia

Hab6nronenue v mpoBeieHre OMBITOB O AJIEKTPU3AIUHU TEJI TPH COMPUKOCHOBEHUH U UH-
nykiueit. Habmonenne u o0bsiCHEHHE B3aUMOJICHCTBUS OJJTHOMMEHHO M Pa3HOUMEHHO
3apsoKeHHBIX Tell. OOBsCHEHNE MPUHIINAIA IeUCTBUS AIeKTpockomna. OObsICHEHHE sIBIIe-
HUM DJIIEKTPU3ALAN ITPU COITPUKOCHOBEHHUHU TEJ U UHAYKLIUEH C UCIIOJIb30BAHUEM 3HAHUU
0 HOCHUTEJISIX DJIEKTPUUYECKUX 3apsiI0B B BelIeCTBE. Pacrio3HaBanue u 0ObSICHEHHE SIBJIC-
HUM JIEKTPU3ALMU B IOBCEAHEBHOM KU3HH.

Habmonenue u o0bsICHEHHE OMBITOB, MILTIOCTPUPYIOMIUX 3aKOH COXPAHEHHS AIEKTPHU-
yeckoro 3apsna. HabmioneHrne onpITOB O MOJETMPOBAHUIO CHIJIOBBIX JIUHUHN DJIEKTPHU-
yeckoro noss. McecnenoBanue NeMCTBUS DJIEKTPUYECKOTO MOJISI HA IMTPOBOJHUKHU U JIU-
AIEKTPUKHU

[TocTostHHBIN  27€EK-
TPUYECKUN TOK
(20 4)

DIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBO-
BaHUs AJIEKTPUYECKOro Toka. Mcrounuku
ITOCTOSIHHOTO TOKa. JleMCTBUSA dIeKTpruye-
CKOT'0 TOKa (TeIIOBOE, XUMHUYECKOE, Mar-
HUTHOE). DJEKTPUUYECKUH TOK B HKHUIKO-
CTSIX M raszax. Jnekrpuyeckas nens. Cuna

Hab6nronenune pa3nuyHbIX BUAOB JICUCTBUS YJIEKTPUIECKOTO TOKA M OOHAPYKEHHE ITHX
BUJIOB JICHCTBUS B MOBCEAHEBHOM ku3HU. COOpKa U UCTIBITAHUE DJICKTPUUECKON LIeTn
MOCTOSIHHOTO TOKa. MI3MepeHne cuiibl ToKa amrepMeTpoM. M3MepeHne 31eKTpuIecKoro
HaNpsDKEeHUs: BOJIbTMETpoM. [IpoBeneHne u 0ObSICHEHUE OMBITOB, IEMOHCTPUPYIOLIUX
3aBUCHUMOCTD AJIEKTPUYECKOTO COMPOTHUBJIEHUS] MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIIAIN




TOKa. ODnekTpuueckoe Hampspkenue. Co-
MPOTHUBIICHHE MMPOBOIHUKA. Y IEIBHOE CO-
IIPOTUBJICHUE BellecTBa. 3akoH OMa Juis
yuacTka 1enu. [locnemoBarenbHOe U ma-
pajuleTIbHOE COETUHEHHE IPOBOJIHUKOB.
PaGota W MOIIHOCTH 3JIEKTPUYECKOTO
toka. 3akoH Jlxoyms—Jlenma. Dnektpo-
MPOBOJIKA U TIOTPEOUTEIH IIEKTPUICCKOM
sHepruu B ObITy. KopoTkoe 3aMbIkanue

IIOIIEPEYHOr0 CeYeHMs U Marepuana. MccienoBanue 3aBUCUMOCTH CHIIBI TOKA, ITPOTEKa-
IOILIETO Yepe3 PE3UCTOP, OT CONPOTHBIICHUS PE3UCTOPA M HANPSIKEHUS HA PE3UCTOPE.
IIpoBepka mpaBuia CIOXKEHUs HANPSIKEHUM IPU IIOCIIEN0BATEIEHOM COEAMHEHUH IBYX
pesuctopos. [IpoBepka npasuia A CUIIBI TOKA NIPU NApaJUIEIbHOM COCIMHEHNUN PE3U-
CTOPOB. AHAJIM3 CUTYaALUil TOCIEI0BATEIBHOIO U NAPAJLIEIIBHOTO COEAUHEHUS IIPOBOJ-
HUKOB B JJOMAllIHUX 3JIEKTPUYECKUX CeTAX. Perienne 3anad ¢ UCNONb30BaHUEM 3aKOHA
Owma u popmyn pacuéra JIEKTPUUECKOr0 COIPOTUBIICHUS IIPU N10CIIEJ0BATEILHOM U Ia-
paJIIICIIBHOM COEUHEHUH ITPOBOJHUKOB.

Onpenenenue paboThI AIEKTPUYECKOIO TOKA, IIPOTEKAIOLIEro yepes pezuctop. Onpene-
JICHHE MOIIHOCTH JIEKTPUYECKOI0 TOKA, BBIIEIAEMON Ha pe3ucrope. MccnenoBanue 3a-
BUCHUMOCTH CHJIbI TOKa Y€pe3 JaMIIOUKy OT HampspkeHust Ha Heil. Onpenenenne KITJI
Harpesarens. VccienoBanue npeoOpa3oBaHus 3HEPTUM MPU NOAbEME TPy3a 3JIEKTPO-
neurareneM. OOBsICHEHHE YCTpOMCTBA M NMPHUHLMIA JEHCTBHS JIOMAIHUX 3JEKTPO-
HarpeBarenbHbIX NpHOopoB. OOBsICHEHNE NPUYMH KOPOTKOTO 3aMbIKaHUS U MPUHIIMIIA
JIEMCTBHYSI IUIABKUX MIpEAOXpaHuTesel. Pemenue 3a1a4d ¢ MCIoib30BaHUEM 3aKoHa JIKo-
yns—Jlenna. HabmoieHne BOSHUKHOBEHHSI 3JIEKTPHUECKOr0 TOKA B KHUJIKOCTH

MarauTHBIE SIBJICHHS

(6 1)

ITocTossmaBIe MarHuThHl. B3anMmojelcTBre
MMOCTOSSHHBIX MarHuTOB. MarHuTHOE MOJIE.
MaruutHoe nosie 3eMIIM U €ro 3HadyeHHe
s ku3HU Ha 3emsie. OmbIT Opcerena.
MarauTHOE MoJie ANEKTPUYECKOTO TOKA.
[IpuMeHeHne >IeKTPOMarHuTOB B TeEX-
HUKE.

JleficTBe MarHUTHOTO MOJsi Ha MPOBOJA-
HUK C TOKOM. DJIEKTPOJBUTATENH ITOCTO-
SSHHOTO TOKa. Mcmosib30BaHHME SIIEKTPO-
JIBUTATEJIEN B TEXHUYECKUX YCTPOUCTBAxX
Y Ha TPAHCHIOPTE

UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSSHHBIX MarHUTOB. M3yueHne mar-
HUTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB IIPH WX O0BEAMHEHUU | pasneicHuu. [Iposene-
HHE ONBITOB IO BU3YyaJU3alMH TOJISl HOCTOSIHHBIX MArHUTOB. M3ydueHue siBieHus: HaMar-
HUYUBaHU BellecTBa. VccneqoBanue AeMCTBUS JIEKTPUUECKOr0 TOKAa HA MArHUTHYIO
CTpEJKY.

IIpoBeneHre OMBITOB, NEMOHCTPUPYIOLIMX 3aBUCUMOCTb CHJIBI B3aUMOJEWCTBUS Ka-
TYIIKH C TOKOM U MarHuTa OT CUJIBI M HANPaBJIEHUS TOKA B KaTyIIKe. AHAIU3 CUTyaIlui
MPAKTUYECKOTO MPUMEHEHHsI DIEKTPOMAarHUTOB (B OBITOBBIX TEXHHYECKHUX YCTPOM-
CTBax, MPOMBIIUICHHOCTH, MeIUIINHE). M3ydeHne AeiCTBUS MarHUTHOTO TIOJISL Ha TIPO-
BOJHUK ¢ TOKOM. M3yueHue neictBus anektpoasuratens. M3mepenue KIIJ[ snekrpo-
JIBUTATEJIbHOM YCTAaHOBKH. Pacrio3HaBaHWe U aHAIU3 Pa3IMYHbIX TPUMEHEHHUH 3JIEKTPO-
JBUTaTeneil (TpaHcmopt, OBITOBBIE YCTPONUCTBA U JIP.)

DneKkTpoMarHuTHas
UHAYKIUA (4 1)

Oneitel Dapanes. SIBneHue ayeKTpomar-
HUTHOM wuHAYKIuu. IlpaBwio Jlenna.
Onektporereparop. CrocoObl MoTydeHus
IEKTPUYECKON DHEPIUU. JIEKTPOCTaH-
LIMM Ha BO30OHOBJSIEMBIX HCTOYHUKAX
SHEPrUU

OMBITEI O HCCICIOBAaHUIO ABJICHUA BJIGKTPOMaFHHTHOfI HHAYKIOHUHW: UCCIICOOBAHUEC N3~
MEHEHHUM 3HaUeHUS U HaImpaBJICHUA UHAYKIITUOHHOTO TOKa

PesepBHoe Bpems (3 u)




Ha3Banue pas-
Aena (TemMbl) Kypca
(umncy10 YacoB)

OcHoBHOe conep:kanue

OcHOBHbBIE BH/bI 1€ATCJIBHOCTH oﬁyqamumxcﬂ

9 kaacc

Pazgen 8. Mexannueckue siBiaeHus (40 )

Mexanuueckoe OBU-
’)KEHHE U CIIOCOOBI
ero onucanus (10 )

Mexanuyeckoe JBWKEHUE. MarepuanbHas
touka. Cucrema orcuéra. OTHOCHTCILHOCTh
MEXaHWYECKOTO JIBIDKCHHs. PaBHOMepHOe
NpAMOJIMHENHOE JIBMKeHHEe. HepaBHOMeEpHOE
npsMorHeHOe nBrkeHue. CpeaHsss U MTHO-
BEHHAsi CKOPOCTh TeJla MPU HEPaBHOMEPHOM
IBUKEHUH. YCKOpeHue. PaBHOyckopeHHOe
npsiMoJiuHeiiHoe ABMxeHne. CBoOoaHOE najie-
Hue. OneiTel ['anunes. PaBHomepHOe aBMXKe-
HUe 110 okpyxHocTH. [lepuosa u yacrora oOpa-
uienus. JIunelinas u yrioas ckopoctd. Llen-
TPOCTPEMUTEIILHOE YCKOPEHUE

AHanmu3 1 00CyXJIeHUE pa3IMYHBIX PUMEPOB MEXaHUYECKOTO JBIKeHHS. OOCyK-
JICHHE TPAaHUL] IPUMEHUMOCTH MOJAEIH «MaTepuasibHasi Toukay. OnucaHne MeXaHu-
YECKOT0 JIBIKCHUSI pa3IMUYHBIMU crioco0amu (ypaBHeHHE, Tabnuna, rpaduk). AHa-
M3 )KU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSIBISETCS OTHOCUTEIFHOCTh MEXaHUYe-
cKkoro BuxeHus. HaOroieHne MexaHHueCKOro IBMYKCHUS TeJla OTHOCUTEIILHO Pa3-
HBIX Ted oTcuéra. CpaBHEHHUE MyTeH M TPACKTOPUI JBIKEHHS OHOTO M TOTO K€
TeJIa OTHOCUTEJIBHO pa3HbIX TeJ oTcuéra. AHaM3 TekcTa ["anuies 00 OTHOCHUTEIb-
HOCTH JIBMKEHUS; BBIMIOJHEHUE 3a/IaHUH TI0 TEKCTY (CMBbICI0BOE uTeHue). Onpee-
JICHHE CPEJIHEH CKOPOCTHU CKOJIbXCHHUS OpycKa MITU JIBUKCHHUS [IAPHKA 110 HAKJIOH-
HOM TUTOCKOCTH. AHAIIM3 M 00CYXKACHUE CIIOCOO0B MPUOIMKEHHOTO ONPEISIICHUS
MIHOBEHHOH ckopocTh. OrnpeneieHne CKOpOCTH PaBHOMEPHOTO JBHKEHUS (Ia-
pUKa B KHUJIKOCTH, MOJENIN 3JEKTPUUECKOro aBTOMOOWIs U T.11.). Onpenenenue
MyTH, MPOUJICHHOTO 3a JIAHHBIHA MPOMEXYTOK BPEMEHH, U CKOPOCTH TeJja IO rpa-
(uKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JBM)XEHUS OT BpeMeHU. OOCyXKIeHue BO3-
MO>KHBIX IPUHITUIIOB IEHCTBUS IPUOOPOB, U3MEPSIONINX CKOPOCTH (CIIUIOMETPOB).
Brrunciienue nyTi U CKOPOCTH NPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU
tena. OnpeaeneHue MPoRJEHHOIO MMyTH U YCKOPEHUs IBUKEHUS Tela Mo rpapuky
3aBHCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOIO ABMIKEHUS Teja OT
Bpemenu. OmpenieneHrne yCKOPEHUsl Tela MpH PaBHOYCKOPEHHOM JIBIKEHHH 10
HAKJIOHHON IUIOCKOCTH. M3MepeHHe mepuoia M 4acTOThl OOpalleHHs Tena Mo
oKpykHOCTH. OTIpeiesieHrne CKOPOCTH PABHOMEPHOTO JIBUKEHUS TEJIA [0 OKPYKHO-
cTu. Pemienue 3a1ad Ha onpesiesieHie KHHEMaTUYeCKUX XapaKTepUCTUK MeXaHuye-
CKOTO JIBM)KEHUS Pa3iIMUHBIX BHIIOB. PacriosHaBaHWe W NMPUOIMKEHHOE ONHMCAHUE
Pa3IUYHBIX BUJIOB MEXAaHUYECKOT'O JIBIKEHHS B IPUPOJIE U TEXHUKE (Ha MpUMepax
CBOOOJTHO TMAJArOIINX TEJ, JIBWKCHUS KUBOTHBIX, HEOSCHBIX TEJ, TPAHCIIOPTHBIX

CPEeJICTB U JIp.)

B3aumoneiictsue Tei
(20 9)

IIepsb1it 3akoH HeroTOHA. Bropoi 3akon Heto-
ToHa. Tperuil 3akoH Herotona. [IpuHnum cy-
nepno3uuuu cwi. Cuiia ynpyrocTd. 3akoH
I'yka. Cuna TpeHus: cuiia TpeHHsI CKOJIbKEHUS,
CUJa TPEHUS IOKOs, APYIME€ BHUJAbI TPEHHs.

Habmtonenue u o0CyXI€HHE OIBITOB C IBUKEHHUEM Tella MPU YMEHbILICHUN BIIUS-
HUS IpYTUX Tell, MPemsTCTBYIONINX JBHKEHUI0. AHaIU3 TekcTa ['anwmies ¢ onuca-
HUEM MBICIIEHHOT'O SKCIIEPUMEHTA, 000CHOBBIBAIOLIETO 3aKOH MHEPIIMH; BbIIOIHE-
HUE 3aJlaHui 10 TeKCTY (cMbIciaoBOe yTeHue). OOCyk1eHne BO3MOXKHOCTH BBIION-




Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTE-
HUs. YCKopeHue cBOOOMHOTO TmajeHus. JIBu-
xenue mianeT okpyr Connua. [lepBas kocmu-
yeckas ckopocTb. HeBecoMoCTh U neperpysKu.
PaBHOBecue wmarepuanbHOi TOUYKH. AoOco-
JOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro
Tena ¢ 3aKpEIUIEHHOW OChIO BpauieHus. Mo-
MeHT cuibl. LleHTp Tsxectn

HEHUs 3aKOHA HHEPIUU B PA3NIUYHBIX cUCTeMax oTcuéra. Habmonenue u obcyxe-
HHUE MEXaHUYECKUX SIBJICHUH, POUCXOIAIUX B cucteMe oTcuéra «Temexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBWKCHUH OTHOCHTENHHO KaOuHeTa pusuku. Jlei-
CTBHUS C BEKTOPaMU CHJI: BBIITOJIHEHHUE 3a/1aHUH 110 CJIOKEHUIO U BBIYUUTAHUIO BEKTO-
poB. HabGmronenue w/uim nmpoBeeHHe ONBITOB, JEMOHCTPHPYIONIUX 3aBUCUMOCTh
YCKOpPEHUS Tella OT MPUIIOKEHHOM K HEMY CUJIBI U MacChl Tesa. AHaJINU3 U 00bsCHe-
HUE BJIEHUH C UCIIOJIb30BaHUEM BTOporo 3akoHa HeroToHa. Pemenue 3anau ¢ uc-
M10JIb30BaHUEM BTOPOro 3akoHa HproTOHA M nipaBuiia cinoxkeHus cuil. OnpeneneHue
KECTKOCTU TIPYKUHBL. AHAIU3 CHTYallMii, B KOTOPBIX HAOIIOAAIOTCS YIPYTHE Jie-
¢dbopMaruu, 1 UX OObSICHEHHE C HCIONIb30BaHHeM 3akoHa ['yka. Pemenue 3amau c
HCIIONBb30BaHUEM 3aKkoHa ['yka. McciienoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIb-
KEHHS OT CUJIBl HOPMAJIbHOTO AaBiieHusl. O0CyXIeHHE Pe3yIbTaTOB UCCIIEIOBAHUS.
Onpenenenne KodpPUITUEHTA TPSHHUS CKOJIBXKEHU. VI3MepeHne CHIIbl TPEHHSI T10-
kos1. Pemenue 3aau ¢ ucnonap3oBaHueM (HOPMYIIBI AJIsE CUITbI TPEHHS CKOJIBKEHHUSI.
AHanu3 IBMKEHUS TEJ TOJBKO IO ACHCTBUEM CHIIBI TSHKECTH — CBOOOJHOTO IMa-
nenusi. OObsICHEHHE HE3aBUCUMOCTU YCKOPEHUS CBOOOJHOTO MaJCHUS OT MacChl
tena. OLEeHKa BEJIMYMHBI CUJIBI TATOTECHHS, JEHCTBYIONIEH MEXIY IBYMsS TEIaMH
(nns pa3HbIX Macc). AHANIW3 JABMKEHUS HEOSCHBIX TeJl MO ACWCTBUEM CUJIBI TATO-
TEHUS (C UCIOJIb30BAHUEM JIOMOJTHUTEIBHBIX NCTOYHUKOB HH(POPMAIINN ).
Pemenue 3aga4 ¢ UCIOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U (DOPMYIIBI JIs
pacuéra CHIbI TSKECTH. AHAJIN3 OPUTMHAIBHOTO TEKCTA, ONHUCHIBAIOLIETO MPOSsIBIIE-
HUS 3aKOHA BCEMHUPHOTO TATOTEHUS; BHITIOTHEHUE 3aJaHUI TI0 TEKCTY (CMBICIOBOE
yreHue). Habmronenne u o0Cyx1eH1e ONbITOB 110 U3MEHEHHIO Beca Tesa P yCKO-
PEHHOM JIBM>KEHUH. AHAU3 YCIOBUNA BOBHUKHOBEHHUS HEBECOMOCTH U TIEPE IPY3KHU.
Pemenue 3aa4 Ha onpezeneHne Beca Tella B pa3IMUHBIX YCIOBUSAX. AHAIU3 CHJI,
JEHCTBYIOIMX HA TEJNO, MOKosIIeeca Ha onope. OnpeaeneHne NEHTpa TAKECTU pas-
JIUYHBIX TEJ

3aKOHEI COXpPAaHCHUA
(10 u)

Nmnynsc Tena. M3menenne umnyinsca. Mm-
IyJAbC CHUJIBI. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOe nBmxkeHue. MexaHuyeckas pa-
6ota 1 MouHocTh. PaboTa cui TskecTH, yrpy-
rocTH, TpeHus. CBsi3b 3Hepruu U padboTsl. [1o-
TEHIMAJIbHASI SHEPIrus Tesa, MOAHATOrO Haj
IIOBEPXHOCTBIO 3eMid. [loTeHnuanpHas sHep-
rusl CKaTol mpyxuHbl. KnHetnueckass sHep-
rust. Teopema 0 KHHETUYECKON DHEPTUH.
3aKOH COXpaHEHHs] MEXaHNYECKON YHEPrUH

Habmtonenue u o0cyx/1eHue ONbITOB, IEMOHCTPUPYIOIIMX Nepeaady UMITyJIbca IpU
B3aMMO/JICHICTBUH TeJI, 3aKOH COXPaHEHUsI UMITyJIbca IPHU a0COJIIOTHO YIIPYIOM U He-
YIPYTrOM B3aUMOJEHCTBUU Tel. AHAIN3 CUTyallUd B OKPY’KAIOLIEH XU3HU C UC-
M0JIb30BAHUEM 3aKOHA COXpaHEHMs UMITylibca. Pacrio3HaBaHUe SIBICHUS PEAKTHB-
HOTO JIBIKEeHMS B ipupoje u TexHuke (MC — 6uonorus). [Ipumenenue 3akoHa co-
XpaHEHUsl UMITyJIbca JUIsl pacy€Ta pe3yabTaTOB B3aUMOICHCTBUS TeJ (Ha MpuMepax
HEYNpYyroro B3aMMOAEHCTBHS, yIPYTOro LIEHTPAJIIbHOTO B3aUMOJEHCTBHS ABYX O~
HAKOBBIX TeJ, OJIHO U3 KOTOPBIX HEMOABMKHO). Pemenue 3aaau ¢ UCOIb30BaHUEM
3aKOHa COXpaHeHHus ummynbca. OnpeneneHne paboThl CUIIBI YIIPYTOCTH MPH MOAb-
éMe rpysa ¢ UCIOJIb30BaHNEM HEMOBUKHOTO U TIOJJBUKHOTO OJIOKOB.




N3mepenue momHocTH. VI3MepeHne NoTeHIUaIbHOW YHEPTUH YIIPYTO AePOpPMUpPO-
BaHHOU NpYyKUHBI. I3MepeHre KUHETUYECKOW SHEPTUH TeJa MO IJIMHE TOPMO3HOTO
MyTH. DKCIIEPUMEHTAIbHOE CPAaBHEHUE M3MEHEHMs MMOTEHIMAJIbHOM M KUHETHYe-
CKOM 3HEpruil Tesa npu JBUKEHUHU 110 HAKJIOHHOW INIOCKOCTU. DKCIIEPUMEHTAJIbHAs
IIPOBEPKA 3aKOHA COXPAHEHMsI MEXAHUYECKON PHEPIUU NPH CBOOOIHOM IaJCHUHU.
[IpuMeHeHne 3aKOHAa COXPAaHEHUsS] MEXAHMYECKOW PHEPruu Uil pacuéra MOTeHIU-
AIbHOW M KHHETUYECKOM PHEPrui Tena. Penienue 3a1ad ¢ UCIOJIb30BaHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKON IHEPrun

Paznen 9. Mexannueckue koyie0aHus v BOJIHBI (15 1)

Mexanuueckue
nebanus (7 4)

KO-

KonebarenbHoe neuxenune. OCHOBHBIE Xapak-
TEPUCTUKHU KOJIeOaHUIl: Mepuoa, 4acTora, am-
mmTyna. MareMaTtndeckui U py>KMHHBIA Ma-
aTHUKU. [IpeBpalenue sHepruu npu Koseda-
TEJIbHOM JIBI)KEHUU. 3aTyXarolue KoueoaHusl.
Beinyxaennsle kosiebanus. Pezonanc

HaGmonenne konebanuii moj ASMCTBHEM CHIT TSDKECTH U YIIPYTOCTH U OOHApyxe-
HHUE TOM00HBIX KOJeOaHUH B OKpY)KarolieM MUpe. AHanu3 KojeOaHHi rpy3a Ha
HUTH U Ha nipyxune. OnpeieseHne 4acToThl KoJieOaHu MaTeMaTHUECKOTO U MPY-
’KHUHHOTO MasTHUKOB. Habmonenue u o0ObsCHEHUE sABJICHUS pe3oHaHca. Mccemo-
BaHHUC 3aBHCHMOCTH MEPHO/a KOJICOAHNH MMOABEIICHHOTO K HUTH IPy3a OT JJTHHBI
Hutu. IIpoBepka HE3aBHCHMOCTH TMEpHOIa KOJICOAHUH Tpy3a, MOIABEIICHHOIO K
JIGHTE, OT Macchl Ipy3a. Habuoienue u 00CyXICHHE OIBITOB, IEMOHCTPHPYIOIINX
3aBUCHMOCTH MEPUO/Ia KOJICOAHHIA TIPYKMHHOTO MasTHUKA OT MaCChl rpy3a U KECT-
KOCTH NPY)KUHBI. [IpuMeHeHHe MaTeMaTHUECKOTO U IPYKHHHOTO MasiTHUKOB B Ka-
YeCTBE MOJICIICH IS OIMCaHus KoJicOaHHi B OKpysKaroiieM Mupe. Perienue 3amad,
CBSI3aHHBIX C BBIYMCICHHEM HJIM OIEHKOW 4acTOTHI (TIeproa) KoueOanui

Mexanuueckue
BOJIHBI. 3BYK (8 )

CBolicTBa MEXaHMYECKUX BOJIH. J[JIMHA BOJIHBIL.
MexaHnnyeckne BOJHBI B TBEPIOM Telle, CEMl-
CMHYECKHE BOJHBL. 3BYK. I'poMKOCTH 3ByKa
u BbicoTa ToHa. OTpaxkeHue 3Byka. UHdpazByk
U yIbTPa3ByK

OOHapy)xeHue U aHalIMu3 BOJHOBBIX SBJICHUI B OKpyXkaromeMm mupe. Habmonenue
pacnpocTpaHeHUs IPOJOIbHBIX U MOMEPEUHbIX BOJIH (HAa MOJENN) U OOHapyKeHHe
aHAJIOTMYHBIX BUJIOB BOJIH B IPUPO/E (3BYK, BOASIHbIE BOJIHBI). BhIuncienue AmmHbI
BOJIHBI U CKOPOCTH PACIPOCTPAHEHUSI 3BYKOBBIX BOJIH. DKCIEPUMEHTaIbHOE OTpe-
JieJICHHE TPAHHUL] YaCTOTHI CIIBIIINMBIX 3BYKOBBIX Kosiebanuil. Habmoienue 3aBucu-
MOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCJIE C UCIOJIb30BAHUEM MY3bIKaIbHBIX
uHCTpyMeHTOB). HabmroneHne u o0bsiICHEHNE SBJICHUS aKyCTHUECKOTO PEe30HaHCa.
AHanu3 OpUTMHAIBHOIO TEKCTA, MOCBSILIEHHOTO MCIOJb30BAHUIO 3BYKA (MU Yilb-
Tpa3ByKa) B TEXHHUKE (9XOJIOKAIMs, YAbTPa3BYK B MEAMLIMHE U JIp.); BBIOJHEHHUE
3aJlaHuM MO TEKCTY (CMBICIOBOE YTEHUE)

Paznen 10. DnekTpoMarHuTHOE MOJIE M DJIEKTPOMArHUTHEIE BOJHBI (6 U

DJIEKTPOMarHuTHOE
MoJie ¥ IEKTpoMar-
HUTHBIE BOJIHBI (6 9)

DJIEKTPOMAarHuTHOE TOJIE.
HBIE BOJIHBI.

CaoiicTBa 3neKTpoMarHUTHBIX BoisH. Illkana
JJIEKTPOMArHUTHBIX BOJIH. Mcrnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM CBSI3H.
DnexTpoMarauTHas npupoja ceera. CKopocTb

DJIEKTPOMAarHuT-

[TocTpoeHnue paccykaeHuid, 0OOCHOBBIBAIOIIUX B3aWMOCBS3b JJIEKTPHUYECKOTO U
MarduTHOTO TTOJICH.

DKCNEPUMEHTATHHOE U3YYCHHE CBOMCTB AJIEKTPOMATrHUTHBIX BOJH (B TOM YHCIE C
MOMOIIBI0 MOOMIBHOTO TenedoHa). AHAIU3 PEHTTEHOBCKUX CHUMKOB 4eJoBeue-
CKOTO Opranu3Ma. AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS YJICKTPOMArHUT-




cBeta. BorHOBBIE CBOMICTBA CBETA

HOTO M3JIYYCHHSI B PUPOJIC: JKUBBIE OPTAHU3MBI, U3TyUCHHsI HEOSCHBIX Tell (CMBIC-
noBoe uTeHue). Pacro3naBanue u aHainu3 pa3IMuHbIX IPUMEHEHUH 3JIEKTPOMAarHHUT-
HBIX BOJIH B TeXHHKE. PenieHue 3a1aq ¢ UCroyib30BaHuEeM (POpPMYIT ISl CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, IJTMHBI BOJIHBI M YaCTOTHI CBETA

Pa3gen 11. CeToBLI€

siBjeHus (15 4)

3aKOHBI pacmnpocTpa-
HEHUS CBETa

Hcrounukn cBera. JlydeBas monenb cBera.
[IpsmonuHeliHOe pacpocTpaHEeHHE CBeTa. 3a-
tMeHuss ConHua u JIynel. OTpakeHue cBerta.
[Tnockoe 3epkano. 3akOH OTpakeHHUs CBETa.
[IpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS
ceera. [lomHoe BHyTpeHHee oTpaxkenue. Hc-
[10JIb30BAHUE BHYTPEHHETO OTPa)KE€HUS B OII-
TUYECKUX CBETOBOJIAX

HaGntonenne OmMbITOB, NEMOHCTPUPYIOIIMX SBJICHUE MPSMOJIMHEHHOTO pacIpo-
CTpaHEeHHUs CBETa (BOSHMKHOBEHHE TE€HM U IOJYTEHM), U UX MHTEpHpeTauus ¢ uc-
MOJIb30BaHUEM IOHATHUS CBETOBOTO Jiyda. OOBSCHEHHE U MOACITHUPOBAHNUE COJTHEY-
HOTO U JIYHHOTO 3aTMeHuil. VcciienoBaHue 3aBUCUMOCTH yIila OTPa)K€HUs CBETO-
BOTO JIy4a OT yrIja najenus. M3ydenue cBOWCTB N300paXeHUs B TUIOCKOM 3€pKaJie.
Habntonenne u o0bsiICHEHUE OIBITOB 10 MOJIYYEHHIO N300paKeHUI B BOTHYTOM U
BBIITYKJIOM 3epKajiiax. HaOmronenre u 00bsICHEHHE OTBITOB 110 MPEIOMIICHHIO CBETA
Ha rPaHULE Pa3IMYHbIX CPeJl, B TOM YMCJIE ONbITOB C IOJHBIM BHYTPEHHUM OTpa-
xeHueM. MccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHUS OT YIJla IaJeHUs CBETO-
BOTO JIyda Ha I'paHHIe «BO3AYX—CTeKI0». Pacrio3HaBaHue SBICHUN OTPaXKEHUS U
MPEJIOMJICHHUS CBETA B IMOBCETHEBHOMN JKU3HU. AHAIN3 M OOBSICHEHUE SBIICHHS OTI-
THUYECKOro Mupaxa. Pemenue 3a1a4 ¢ HCHOIb30BAHUEM 3aKOHOB OTPAKEHUS U TIpe-
JIOMJICHUSI CBETA

(6 4)

JInH3EI U OIITHYE-
CKre IpuOopbl

(6 1)

Jlunza, xox nydeit B nuH3e. OnTuye-
ckas cucrema. OnTudeckue mpuOOphI: PoTo-
anmnapar, MUKpOCKOI U Teneckon. ['1a3 kak on-
THYECKash cUcTeMa. BIIM30pPYKOCTh M JTajdbHO-
30pKOCTh

[Tonydyenue wn300pa)keHUIl C TMOMOIIBIO, COOMpAIOIIEH W pacceuBarOIEH JUH3.
Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYCCKON CHIIBI COOMPAOIICH JTMH3BI.
AHanu3 yCTpoicTBa U MPUHIIHUIA AEHCTBUS HEKOTOPBIX ONTUYECKUX TPUOOPOB: o-
Toamnmnapara, MUKpockora, teseckorna (MC — 6uosorusi, acTpoHOMUS ). AHAIH3 SIB-
TeHui OJIM30PYKOCTH U I1aTbHO30PKOCTH, MpHHIIUIIA AeiicTBUsI 0ukoB (MC — Guo-
JIOTHS1)

Pasznoxenue Oemxoro
cBeTa B criekTp (3 u)

Paznoxenue Oenoro ceera B crekTp. ONbITHI
Herotona. CrnokeHne CrneKTpaibHBIX LBETOB.
Hucniepcus ceera

Habmtonenue no paznoxenuto 6enoro csera B criektp. HaGmonenue u oobsicHeHne
OTIBITOB IO MOJIYYEHHUIO OEJI0ro CBeTa MPH CIOKEHUH CBETa pa3HbIX 1BETOB. [Ipo-
BeJICHHE U 00BbSCHEHHE ONBITOB [0 BOCHPUATHUIO I[BETA IPEIMETOB IIPU UX HAOIIO-
JICHUH Yepe3 IIBETOBbIE PHIBTPHI (LIBETHBIE OYKH)

Pasnen 12. KBanroBbie siBjienus (17 4)

Hcnyckanne  u mo-
[JIOLIECHUE CBETA aTo-
MOM (4 )

OneiTel Pesepdopaa u manerapHast MoJelNb
aToMa.

Mopens atoma bopa. Mcnyckanue u nornioumie-
Hue cBeta aromoM. KBautbel. JInHeldarbie
CHEKTpPbI

O6cyxnenue nenu onbIToB Pesepdopa mo nccaeqoBaHUI0 aTOMOB, BBIJIBHIKCHHE
TUIOTE3 O BO3MOKHBIX PE3yJIbTaTaX OMBITOB B 3aBUCHMOCTH OT MPEATOIaraeMoro
CTPOCHHS aTOMOB, ()OPMYJTUPOBAHNE BHIBOJIOB U3 PE3YJILTATOB OIMBITOB. OOCYX Ie-
HUE TPOTUBOPEUHI TIIaHETAPHON MOJIEIM aToMa M OCHOBaHHI 7S TUIIOTe3bI bopa
0 CTallMOHAPHBIX OpPOWTaX AIEKTPOHOB. HabioeHne CIJIOMIHBIX W JIMHEHYAThIX
CHEKTPOB U3IYYCHHSI PA3IUUHBIX BellecTB. OObSICHEHNE TMHEHYAThIX CIIEKTPOB U3-
JIy4YEeHUs




CrpoeHne aToOMHOIO
spa (5 9)

PamnoaktuBHOCTE. Anb(a-, 6eTa- U raMmma-u3-
nydyeHud. CtpoeHure aToMHOro siapa. Hykimon-
Hasi MOJIeJIb aTOMHOT 0 siapa. M3oronsl. Paguo-
akTUBHBIE mpeBpaunieHus. llepuon mosmypac-
najga. [IefcTBUs pagMOaKTUBHBIX H3JIy4CHUU
Ha KUBbIE OPraHU3MBbl

OO0cyxeHrne BO3MOXKHBIX THUIIOTE3 O MOJENAX CTpoeHus siapa. OnpeneneHue co-
CTaBa siiep MO 33JaHHBIM MAacCOBBIM U 3apsA0BBIM YHCIIaM U 10 MOJIOKEHHIO B Tie-
puoaunudeckoit cucreme aemMeHToB (MC — xumusi). AHanU3 U3MEHEHUs COCTaBa
sipa U €ro MOJOXEHUS B IMEPUOJUYECKOW CHUCTeME MIpPHU 0-PaTuO0AKTUBHOCTU
(MC — xumust). MccenoBanue TPEKOB 0-9aCTHI] IO TOTOBEIM ¢otorpadpusm. O6-
HapyXeHHe U U3MEpPEeHHEe PaJUallOHHOrO (OHA C MOMOUILIO JO3UMETPA, OLIEHKA
€r0 MHTEHCUBHOCTH. AHAIN3 OMOJIOTMYECKUX U3MEHEHUH, TPOUCXOSIINX IO JICH-
CTBHEM PaJiMO0aKTUBHBIX n3mydeHuit (MC — Guomnorusi). Mcrionp3oBanue pajanoak-
TUBHBIX U3nydeHuil B meauimae (MC — Guosorus)

Anepubie peakiuu (8

1)

SInepHble peakuy. 3aKOHbI COXpAaHEHUS 3apsi-
J0BOTO

Y MacCOBOT'O YHCENI. DHEPrusl CBS3U aTOMHBIX
anep. CBsi3b Macchbl U 3Hepruu. Peaknuu cuH-
Te3a W JeneHus saep. VcToyHMKHM SHEpruu
ConHua u 3B€311. SlnepHas sHepreTuKa

Pemienue 3aau ¢ UCHOIb30BaHUEM 3aKOHOB COXPAHEHHUsI MACCOBBIX U 3apsOBbIX
4lCeJl Ha OINPENIEIICHUE PE3YJIbTATOB SACPHBIX PEAKIIMI; aHAIN3 BO3MOKHOCTH UIIU
HEBO3MO>KHOCTH AJ€pHON peakuuu. OLEHKa 3HEPIUH CBS3M SAEpP C UCIOJIb30Ba-
HueM GopMyibl DiHIITEIHA. OOCYX/I€HNE EPCIIEKTUB UCII0JIb30BAHUS yIIpaBJIsie-
MOT0 TEPMOSIIEPHOro cuHTe3a. OOCyKeHNEe IPEUMYIIECTB U SKOJIOTHYECKHUX MPO-
0JieM, CBsI3aHHBIX C siiepHOM sHepreTrkoil (MC — skonorus)

IloBTOpUTENHbHO-00001IaI0IIMIA MOTYJIb (9 1)

Cucrematuzanus u
0o0o0menne  mpea-
METHOTO  cojepiKa-
HUS U OIBITAa Jiesi-
TENBbHOCTH, MPHUOO-
PETEHHOrO IpU U3Y-
YEeHUU BCEro Kypca
¢bu3uku

O06o011eHne cofiepKaHus KaxI0ro U3 OCHOB-
HBIX pa3JieNioB Kypca (pU3UKU: MEXaHUYECKUE,
TEIUIOBBIE, DJJIEKTPOMArHUTHBIE, KBAaHTOBbIE
sBieHUs. HayuHblil MeTO TO3HAHUS U €ro pe-
anu3zanuss B (DU3MYECKHX HCCIIETOBaHMSIX.
CBsi3b QU3UKU U COBPEMEHHBIX TEXHOJIOTHI B
obyacTH nepenayu UH(OpMAIMH, SHEPTEeTHKE,
TpaHCIopTe

BeinonHenue yueOHBIX 3aJaHull, TPeOYIOIIMUX JEMOHCTpPALMM KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYYHYIO I'PAMOTHOCTh: 6 IPUMEHEHUs TOJy4YeH-
HBIX 3HAaHUM /17151 HAYYHOT O 00BSICHEHUS (PU3NYECKUX SBJICHUN B OKpYXKarolled mpu-
pOJie ¥ TIOBCEAHEBHOM KHU3HH, a TAKXKE BBISIBICHUS (PU3MUECKUX OCHOB Psijia COBPE-
MEHHBIX TEXHOJIOTH; 6 IPUMEHEHUSI OCBOCHHBIX SKCIIEPUMEHTAJIHBIX YMEHUH IS
uccienoBaHus GU3NYECKUX SIBJICHUN, B TOM YKCIE JUUIsl IPOBEPKHU TMIIOTE3 U BbISB-
JIEHUs 3aKOHOMEpHOCTEN. Pellienne pacu€THbIX 3a1a4, B TOM YKCIIE NIPEAIoIararo-
IIMX UCIOJIb30BaHNE (PU3MUECKON MOJIEIN U OCHOBAHHBIX Ha COJIEP’KaHUU pa3Iny-
HBIX pa3JieNioB Kypca GU3uKU. BeinonHenne v 3amuTa rpynmnoBbIX WIK WHAWBUTY-
QJIbHBIX TPOEKTOB, CBA3AHHBIX C COJIEPKaHUEM Kypca QUBHKHI




OCHOBHBIE BUAbI JEATEJIBHOCTH OBYYAIOIIUXCSA

YIJIVBJIEHHBI YPOBEHbD

Ha3Banue pa3nena
(Tembl) Kypca
(umncy10 YacoB)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

8 kiacce

Pa3nea 6. TennoBbie siBjienus (39 4)

Crpoenue U CBOW-
ctBa BeniecTna (11 4)

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KH-
HETUYECKON TEOpUU CTPOEHHUS BEUIECTBA.
Macca u pa3meppl aTOMOB M MOJIEKYII.
OnbIThI, TOATBEP)KIAIONINE OCHOBHBIE I10-
JIO’)KEHUs MOJIEKYJISIPHO-KUHETUUECKOIN
Teopun. Moaenu TBEPAOro, KUAKOTO U ra-
3000pa3HOTO COCTOSIHWE BemecTBa. Kpu-
crajuinyeckue u amopdusie Tena. ['paden
— HOBBIM MaTepuaj JUisl HOBBIX TEXHOJIO-
ruil. TexHomoruu nosyuyeHus: NCKyCCTBEH-
HbIX anMa3oB. OObsICHEHHE CBOWMCTB Ia3oB,
KHUJKOCTEN U TBEPJBIX TEJI HA OCHOBE I10JIO-
KEHUN MOJEKYISIPHO-KMHETHYECKOM Teo-
pun. IloBepxHOCTHOE HATsKEHNE, CMaYMBa-
HUE, KallWUIIpHBIE sBJIeHus. TemioBoe pac-
LIIMPEHUE U CXKaThe. 3aBUCUMOCTb JIaBJe-
HUs ra3a oT 00bEMa, TeMIepaTypsl

HaGntonenne u MHTEpHpeTanusi ONbITOB, CBHICTEIBCTBYIONIMX 00 aTOMHO-MOJIEKY-
JISIPHOM CTPOEHUH BEILECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX BELIECTB B BOJE.
Pemienue 3a/1a4 10 OLEHUBAHUIO KOJMYECTBA ATOMOB MJIM MOJIEKYJI B €IUHUIIE 00BbEMA
BELIECTBA.

OO0BscHeHHEe OPOYHOBCKOTO JABMXKEHUS, ABJICHUS U DY3UH U pa3aIuyuuil MexX1y HUMU
Ha OCHOBE MOJI0KEHUIN MOJIEKYIIPHO-KMHETUYECKON TEOpUN CTPOSHHUSI BEILIECTBA.
OObsicHEHNE OCHOBHBIX pa3JIM4Mil B CTPOEHUH ra30B, )KUIKOCTEH U TBEPIBIX TEJ C UC-
M10JIb30BaHUEM IT0JIOKEHUH MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOEHUS BEIIECTBA.
[IpoBenieHue ONBITOB MO BHIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WM caxapa.
IIpoBesneHue n 00bACHEHHE OIBITOB, IEMOHCTPUPYIOIIUX NOBEPXHOCTHOE HATSKEHHUE,
KaIllWJUISIPHBIE SIBJICHUS U SBJICHHE CMauMBaHMSL.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OOBsicHeHHE pOJIU KaMJUIIPHBIX SBICHUH [T HOCTYIUIEHUS BOJbI B OPraHU3M pacre-
Huit (MC — Ounosnorus).

Habmtonenue, npoBezieHre U 0OBSICHEHUE OIBITOB 10 HAOIIOJEHUIO TEIJIOBOTO pac-
LIMPEHUS TA30B, )KUIKOCTEH U TBEPABIX Tesl. OObsICHEHHE COXpaHeHUs: 00bEMa TBEp-
JIBIX TeJl, TEKYYECTH JKUIKOCTH (B TOM YHCJE PA3HUIIBI B TEKYUECTH JJIS1 Pa3HBIX KU/
KOCTel), TaBJIeHUs rasa.

[IpoBeneHue OMbITOB, JEMOHCTPUPYIOIIMX 3aBUCHUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa U HarpeBaHUs WIN OXJIAXKICHHs, U UX 00BbsSCHEHHE Ha OCHOBE aTOMHO-MOJIe-
KYJISIPHOTO YYEHHUSI.

Pemenne kauecTBEHHBIX 3a/1a4 HA OCHOBE aHAJIN3a NIPAKTUYECKUX CUTYyallUil, CBS3aH-
HBIX CO CBOMCTBaMU r'a30B, JKHJIKOCTEW U TBEPABIX TEI.

TeruoBble IpoOLECCH

(28 u)

Temneparypa. CBsA3b TeMOepatrypbl co
CpeaHeld KWHETHYECKOW JHEpPruei Terio-
BOI0O JBWJKEHHUS 4acTull. TemriieparypHble
mkanel. BHyTpennsisi sHeprus. CrocoObl
W3MEHEHUS] BHYTPEHHEHW SHEPrUU: TEILIONe-

O6ocHOBaHMe MPaBUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHUE pa3IUYHBIX CIIOCOOOB U3MEpPEHHs U LKAl TeMieparypsl. Habmonenue u
00BsICHEHHE ONBITOB, AEMOHCTPUPYIOLIUX N3MEHEHNE BHYTPEHHEN SHEPIUHU Tella B pe-
3yJIbTaTe TEIIoNepelaun U paboThl BHEITHUX CHIL.

Habmtonenue n 00bsCHEHHE ONBITOB, 00CYXI€HHE MPAKTUYECKUX CUTYAIUi, 1eMOH-




penaya u coBepiieHne padoTel. Bunsr Ten-
JIonepeayu: TEIIONPOBOAHOCTh, KOHBEK-
uus, u3nydeHue. Buael Teronepenaun B
npupojie U TexHuke. HeobpatumocTs Ter-
JIOBBIX MpoueccoB. Konu4yecTBO TEMIOTHI.
VnenpHas TEmIOEMKOCTHL BelllecTBa. 1ell-
TI00OMEH M TeIJIOBOE paBHOBECHE. Y paBHe-
HHE TEILIOBOro Oaltamnca.

[InaBnenue u oTBEpAEBAHUE KpUCTAIIINYE-
CKHMX BEIIECTB. Y JeNIbHas TeIIoTa IJIaBJe-
uus. [lapooOpa3oBaHue W KOHJCHCAIIHSL.
Hcnapenune. Kunenue. YaensHas temnora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TeMIIepa-
TYpbI KUIIEHUS OT aTMOC(EpPHOTO TaBIEHUSI.
HacpImieHHblii 1 HEHACBILIEHHBIA BOASIHON
nap. Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y A€JIbHAs TEIJIOTa Cro-
panus. [IpuHIUIB paOOTHI TEMIOBBIX JIBH-
rareneit. KIIJ TteruioBoro nsurarens. Ten-
JIOBBIC JIBUTATEJIM W 3alIMTa OKPYKAOLIEH
Cpebl.

TemnoBble OTEPHU B TEIJIOCETSIX. 3aKOH CO-
XPaHEHUs U IPEBpAIICHUs SHEPTUU B MeXa-
HUYECKHX U TEIUIOBBIX MPOIeccax

CTPUPYIOIUX Pa3JInYHbIE BUIBI TEIUIONEPEAaYH: TEIUIONPOBOJHOCTD, KOHBEKIIHIO, U3-
nydenne (MC — reorpadus).

Perienne kauecTBEHHBIX 3aJa4, CBSI3aHHBIX C H3MEHEHUEM BHYTPEHHEH 3HEPruu Tesa
B pe3yJbTaTe TEIUIONepeiayn U padOThl BHEIIHUX CHII.

HabmtoneHue 3a CKOpOCTbIO U3MEHEHHS TeMIIepaTypbl BOABI IIPU €€ OXJIaXICHUHU.
HccnenoBanue sBIeHUS TEINIOOOMEHA PU CMEIIMBAHUU XOJIOJHON U ropsiueil BOJIBI.
Habmronenne ycTaHOBIEHHSI TETIFIOBOTO PABHOBECHS IIPU COTIPUKOCHOBEHUH TEJI C Pa3-
HOU TeMIrepaTypou.

Omnpenenenue (M3MepeHne) KOIUYECTBA TEIUIOTHI, MTOJIyYEHHOTO BOJIOH MPH TEII000-
MEHE ¢ HarpeThIM METAJUINYECKUM IIMIINHAPOM.

Omnpeznenenue (U3MepeHHE) YAETbHON TEMIOEMKOCTH BEILECTBA.

Pemenune 3aaau, cBsI3aHHBIX C BBIYMCIEHHUEM KOJIMYECTBA TEIUIOTHI M TEIIOEMKOCTH
IIPU TEIJIO0OMEHE.

AHanu3 cuTyalui MpakTUYECKOro UCIOIb30BAHUS TEMJIOBBIX CBOWCTB BEIIECTB U Ma-
TEPUAJIOB, HAIIPUMEP B IEJISX SHEProcOePEKEHNS: TEIIION30IIALS, SHEprocoeperao-
LI1€ KPBILIHU, TEPMOAKKYMYISATOPHI U T. 1. (MC — skonorus, Texnonorus). Mceneno-
BaHUE SBJICHUI NCTIAPEHUS U KOHJICHCAIIUH PA3IMYHBIX KHUIKOCTEH.

OOBbsicHeHHE SBJIECHUI HCIIApEeHUs U KOHJIEHCALlUU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHHMSL.

Perienne kauecTBEHHBIX 3a/1a4 M aHAJIU3 MPAKTUUECKUX CUTYallui, CBA3aHHBIX C sIBJIE-
HUSIMH HCHIApEHUs U KOHJIEHCALIUH.

Habumtonenue u o0bsicHeHHE Mpoliecca KUIEHHs], B TOM YHCII€ 3aBUCUMOCTH TeMIepa-
TYpBI KHTICHHSI OT JIaBJICHHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIBHONW BIAXXKHOCTH Bo3ayxa. Habmionenue npo-
1ecca TUIaBJIeHNsT KPUCTAUTHIECKOTO BEUIeCTBA, HAIPHUMED JIbA.

CpaBHEHUE MPOIECCOB IUIABJICHUS KPUCTAIUIMYECKUX TN M pa3MArdeHus Ipu Harpe-
BaHUHU aMOP(HBIX Te.

Omnpenenenue (U3MepeHHe) yAEIbHON TEIUIOTH MIaBieHus Jpaa. OObsCHEHUE siBIie-
HUH MJIaBJICHUS U KPUCTAILTU3AIMHA HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUSHHS.
Pemienue 3a1ay, CBA3aHHBIX C BBIYMCICHWEM KOJIMYECTBA TEIUIOTHI B Mpolieccax Tel-
JIoTIepeIauu TPH TUIABJICHUH U KPUCTAILTU3AINH, UCTIADSHUN ¥ KOHICHCAIIHH.

AHanmm3 cuTyanuii IpakTHIeCKOTO MPUMEHEHHUS SIBIICHHUH TUIABJICHUS U KPUCTAILTH3a-
[IUH, HATIPUMEDP TIOTyYEeHHE CBEPXUYNCTHIX MaTepPHaJOB, COJIEeBast IpesiKa U Jp.

Amnanmu3 paboThl U 00BSICHEHHE TPUHITUIA ACHCTBUS TETUIOBOTO JTBUTATEIIS.

Pemrenne pacd€THBIX 3a/1a4 HAa BBIYHMCICHHE KOJMYECTBA TEIIOTHI, BBIICIISFOIIETOCS
IIPU CTOPAaHUM Pa3IUYHbIX BUAOB TorumBa, 1 KI1/I neurarens.

[IporuosupoBaHue U 00CYXJI€HHE FIKOJIOTUUECKUX MTOCIIEACTBUI HCII0JIb30BaHMS JIBU-
rareiell BHyTPEHHETo CropaHHsl, TeIJIOBBIX U ruapodnekrpoctanuuit (MC — skomo-
rust, Xumusi). OnpeeneHre MOITHOCTH TEIUIOBBIX MOTeph. AHAIN3 OCHOBHBIX NPHUYUH
TEIJIOBBIX OTEPH B TerIoceTsIX. OleHKa TEIIOBBIX MOTEPh B MPOCTHIX MEXAaHUYECKUX




Imponeccax Ha OCHOBC 3aKOHA COXPAaHCHUS U IIPEBPALICHHA SHCPIUU B MEXaHUYCCKUX
1 TCIJIOBBIX ITPONECcax

Pa3nes 7. DjekTpuyecKkue H MATHUTHBIE siBJ1eHUd (56 1)

DNEeKTpUYECKUE
PSIBL.

3a-

3apsiKEeHHbIC

TCJIa W UX B3aHUMO-

neiicteue (10 1)

Onexrpuszauus Tena. J[Ba ponxa snekTpude-
CKUX 3apsnoB. BzaumopeiicTBue 3apsikeH-
HbIX Tesl. 3akoH Kyrnona. DiekTpuueckoe
noste. Hanpssk€HHOCTB  JIEKTPUYECKOTO
nosist. [IpuHIMI cynepno3uum saeKTpuye-
CKUX IoJIe (Ha KaueCTBEHHOM YpPOBHE).
Hocurenu snexkTpuyeckux 3apsaoB. Oie-
MEHTapHbIN 3eKkTpuueckuil 3apan. Ctpoe-
Hue atoma. [IpoBOAHMKY, AUAICKTPUKH H
MOJIYIIPOBOJIHUKHU.  3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

Habntonenue u nmpoBeeHHe ONBITOB MO JIEKTPU3ALUH TeJl PH CONMPUKOCHOBEHUH U
MHJYKLIACH.

Habmtonenue u 00bsicHeHHE B3aUMOAECHCTBUS OJJHOUMEHHO U Pa3HOMMEHHO 3apsiKEH-
HBIX TEJl.

Pemenue 3anau ¢ ucnosp3oBanueM 3akoHa Kynona.

OOBsicHeHHE PUHIINIIA ICHCTBHS AIEKTPOCKOTIA.

OOBbsicHEHHE SIBJICHUH JIEKTPU3ALUU IPU CONPUKOCHOBEHUM Tell U UHAYKLUEH ¢ uc-
I10JIb30BaHUEM 3HAHUH O HOCUTEJISAX JIEKTPHUUECKUX 3apsA0B B BELLIECTBE.
Pacnio3naBanue M OOBACHEHHE SBICHUH SJIEKTPH3AIMA B TOBCEAHEBHOW >KHU3HH.
Habmtonenue v 00bsICHEHUE ONBITOB, MIUTIOCTPUPYIOLINX 3aKOH COXPAaHEHUS AIIEKTPU-
4ECKOro 3apsja.

HabmtoneHue u 00bsCHEHHE OIBITOB 110 MOJIEIUPOBAHUIO CUIIOBBIX JIMHUN 3JIEKTpUYe-
ckoro noiisd. MccnenoBanue AEMCTBUSA 3JIEKTPUYECKOrO ITOJISI HA MPOBOAHUKH U JTU-
uIeKTpHUKH. Perienue 3a/1a4 Ha 3aKOH COXPaHEHMsI JIEKTPUUYECKOTo 3apsijia

[TocTrossHHBIN  3JIEK-
TPUYECKUI TOK
(30 u)

DNEeKTPUUECKUH TOK. YCIIOBUS CYLIECTBO-
BaHUs JJIEKTPUUYECKOro ToKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBHS 3eKTpude-
CKOro TOKa (TEIUIOBOE, XMMHUYECKOe, Mar-
HUTHOE). DJIEKTPUYECKUN TOK B METaJUIaXx,
KHUJKOCTAX M razax. DJIeKTpuyecKas IeMb.
Cuna Toka. DJIEKTPUYECKOE HANpsKEHUE.
AMIiepMeTp U BOJBTMETP B LIENHU MOCTOSH-
HOro toka. ConpoTHBIIEHHE IPOBOJHMKA.
VYaenpHOE CONPOTHBIICHHE BeLIleCTBA. 3a-
koH Owma nans ydacTka Ienu. MpaBuia
Kupxrocga, 3akon OMa [y MOJTHOHN LenH.
IlocnenoBarenbHOE W MapauIeNbHOE CO-
€MHEHHE NPOBOAHUKOB Pacuér mpocThix
NEKTPUYECKUX LIETIEN.

PaboTta 1 MOIIHOCTH 3JIEKTPHUYECKOTO TOKA.
3akoH J[Ixoyns—Jlenna. Onexkrpuueckue
[IETIA U TIOTPEOUTENN IICKTPUIECKON IHEP-
ruu B ObITY. KopoTKkoe 3aMbikaHne

HabmtoneHue pa3innyHbIX BUJIOB AEHCTBUS AJIEKTPUUECKOI0 TOKA U 0OHAPY)KEHUE ITUX
BUJIOB JICWCTBUS B IOBCEIHEBHON KU3HHU.

COopka 1 ucnbITaHUE IEKTPUUECKOH LU OCTOSHHOTO TOKA.

W3mepeHue cusbl TOKa aMIIepMETPOM.

N3mepenue 31eKTprUuecKoro Hanps>KeHUs: BOJIbTMETPOM.

[IpoBeneHue KCIEPUMEHTOB MO CPAaBHEHUIO XapaKTEPUCTUK (EMKOCTH) pa3IUYHbBIX
HCTOYHUKOB TOKa (Oarapeek). [IpoBeneHne u o0ObsCHEHUE OIBITOB, JEMOHCTPUPYIO-
LIUX 3aBUCUMOCTB 3JIEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJHHUKA OT €T0 JJIUHBI, IJI0-
1jaJy NOMEPEYHOro CeueHus U marepuana. lMccinenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAOILEr0 YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSDKEHMS Ha pe-
sucrope. [IpoBepka npaBuia CIOXKEHHs HAIPSYKEHUHI NIPU TOCIIEI0BATENBHOM COEIN-
HEHUU JIByX pe3ucTtopoB. IIpoBepka npaBuia /Ui CUIbl TOKA IpU MapaieIbHOM CO-
€IMHEHNH PE3UCTOPOB. AHAIN3 CUTYallUi MOCIEA0BAaTEIbHOIO U MAapaJlIeIbHOIO CO-
€MHEHUS TPOBOJHUKOB B IOMAIIHUX JIEKTPUUECKUX CETAX.

Pemienue 3amau ¢ ucnonb3oBanueM 3akoHa OMa U GopMyI pacuéra 3JIeKTPUIECKOTo
COIIPOTHBIIEHUS NIPH MOCIIEI0BATEIBHOM U NIapajuIeIbHOM COEIUHEHUH TPOBOJHHUKOB.
Omnpenenenue paboThI AIEKTPUUECKOIO TOKA, IIPOTEKAIOLIETO YePE3 PE3UCTOP.
Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIET0 Yepe3 JIAMIIOUKY, OT Harmpsi-
xeHus Ha Hell. [IpoBepka rumoressl: mpH Mocie10BaTeIbHOM COETUHEHUH JIAMITOUKH
U NIPOBOJIOYHOTO PE3UCTOpa HanpspkeHUs ckiaabiBatorcsa. Onpenenenue KII/I narpe-
Bareis. MccnenoBanue npeobpa3zoBaHus SHEPIUH NIPH MOABEME IPy3a NIEKTPOIBUTa-
TEJIEM.




OOBbsicHeHHE yCTPOICTBA U MPUHIUIA JEHCTBUS JJOMAIIHUX 3JIEKTPOHArpEeBaTEIbHBIX
pubOpOB.

OOBpsicHEHHE IPUUUH KOPOTKOTO 3aMbIKaHUS U NMPHHLKIA JEHCTBUS IUIABKUX IPEo-
XPaHUTEIICH.

Pemenue 3aau ¢ ucnonb3oBanueM 3akoHa J[xoyns—Jlenna. HabmroneHne BO3HUKHO-
BEHUS IEKTPUYECKOTO TOKA B )KMJIKOCTH; B I'a3e

MarauTHBIC SIBJICHUS

(9 9)

IlocTtosinable MaruuThel. B3ammMmonencrBue
MIOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarautHoe 1ojie 3eMJIM U €ro 3HadyeHue
JUtst s)ku3HU Ha 3emiie. OnbiT Dpcerena. Mar-
HUTHOE TI0JIE JIEKTPUUYECKOTro Toka. OTmbIT
Awmmnepa. [IpumeHeHue 31€KTPOMarHuToB B
TEXHUKE.

JleficTBHE MarHUTHOTO TOJISI HAa MPOBOAHHUK
¢ Tokom. Cuia Amnepa u onpejaeneHue eé
HaIpaBJieHUs. DJIEKTPOJABUTATENIb ITOCTO-
STHHOTO TOKa. Mcroyib30BaHuE 31EKTPOIBH-
rareneil B TEXHUYECKUX yCTPOMCTBAX U Ha
TPaHCIIOPTE

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHuTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUN U pa3elie-
HUH.

[IpoBeneHue ONBITOB IO BU3YaIM3aLUH 10JIs1 [IOCTOSHHBIX MATHUTOB.

N3yueHue sBIICHUs] HAMAarHUYMBAaHUS BELIECTBA.

HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCHUMOCTb CUJIBI B3aUMOJEHUCTBUS Ka-
TYILIKU C TOKOM M MarHWTa OT CWJIBI M HAIIPABJICHUS TOKA B KATYIIKE.

AHanmm3 cuTyanui MpakTHYeCKOro MPUMEHEHHS JICKTPOMArHUTOB (B OBITOBBIX TEXHH-
YECKUX YCTPOMCTBaX, IPOMBILUIEHHOCTH, MEIUIINHE).

N3yueHune neicTBUS MATHUTHOIO OJIS1 HA IPOBOAHUK C TOKOM.

N3yuenune neicTBUs 3IEKTPOABUTATEIIS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pE3 JEKTPOABUTATENb OT HAIPSHKEHHS Ha
HEM. OObsACHEHHE IPUYMH HEBBIOJHEHUS 3aKkoHa OMa.

N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

N3ydyeHue npakTUyeCKUX NPUMEHEHHUM 3JeKTpoJBUraresneil (TpaHCHopT, ObITOBbIE

yCTpoOICTBa U JIp.)

DneKTpoMarHuTHas
uHayKnus (7 4)

Oneitel @apanes. SBieHue s3aeKTpoMar-
HuTHOW nHAykumu. [Ipasuno Jlenna. Dnek-
TporeHepaTop. CriocoObl MONTy4YeHUs dJeK-
TPUYECKON SHEPIUH. DJIEKTPOCTAHLIMM Ha
BO30OHOBJISIEMBIX HCTOYHUKAX SHEPrUU.
DKosornyeckue NpoOJIeMbl IHEPreTUKU.
TonauBHBIE AIEMEHTHI U JIEKTPOMOOUIN

[IpoBeaeHME OMBITOB MO UCCIEIOBAHUIO SIBICHUS DJIEKTPOMAarHUTHONW MHIYKIIMH: HC-
CJIeIOBAaHME M3MEHEHMI 3HAYEHUsl U HAMPAaBICHUS MHAYKIMOHHOrO ToKa. M3yueHue
NEMCTBUS 3JIEKTpOreHepaTopa Ha MOJIEIH.

AHanu3 IpoIECCOB U PellIeHNe KaUeCTBEHHBIX 3a/1a4, CBA3aHHBIX C MpeoOpazoBaHUEM
MEXaHWYECKON SHEPTUH B JIEKTPUUECKYIO HA JIEKTPOCTAHIIUSX PA3IMUYHBIX TUTIOB (Ha
HEBO300HOBIISIEMBIX 1 BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH)

PesepBHoe Bpemst (7 u)




Ha3zBanue pasaena
(Tembl) Kypca
(4MCJI0 YaCOB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00y4A0IIMXCS

9 kjacc

Pa3nen 8. Mexanuueckue siBjieHusi (644)

Mexanunueckoe nBU-
JKEHUE U CIIOCOOBI
ero onucanus (24 )

Mexanuyeckoe aBuwxeHue. Martepu-
asbHas Touka. CrocoObl ONTUCAHUS Me-
XaHUYECKOTO JBUKCHHS: TaOJIMYHBIN,
rpapuvYecKuid, aHaTUTHICCKUH.
Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUS.
BekTopHble BENMYMHBI, OINEpaluu C
BEKTOpaMHU, MPOEKIMH BekTopa. Pa-
JINYyC- BEKTOp MaTepHAJIbHOM TOYKH,
MEpEMEIIICHUE Ha IUIOCKOCTH. PaBHO-
MEpPHOE NPSIMOJIMHEWMHOE JIBH)KEHHE.
HepaBHoMepHOE IPSIMOJIMHEIHOE 1BU-
xenue. CpelHsis U MTHOBEHHAsl CKO-
pOCTb TeJa IpU HEPABHOMEPHOM JBU-
JKEHUHU. YckopeHue. PaBHOyCKOpeH-
HOE PSMOJIMHEMHOE IBHXKEHHE. Y CKO-
peHue cBoOomHOrO TmazeHus. OnbITHI
lNanunes. ['paduueckas uHTEpnpera-
U YCKOPEHHUs, CKOPOCTH, MPONIEH-
HOTO NYTU W TNEpEeMEIIeHUs s npsi-
MOJIMHEHTHOTO JIBHKCHHUSI.

JIBukeHue Tena, OpOIIEHHOTO MO/ Y-
JOM K TOpHU3OHTY. JIBMXKeHue 1o
OKpY>KHOCTH. JIMHEHAs CKOPOCTB, YT-
JIOBasi CKOPOCTh, IEPUOJ U YACTOTa 00-
pamieHusi Mpu PaBHOMEPHOM JBHKE-
HUU MO OKPY>KHOCTH.

CKOpOCTh ¥ YCKOPEHHE TP IBUKEHUU
M0 OKPYXHOCTH.

AHanu3 1 00CyX/IeHHE PA3IUYHBIX IPUMEPOB MEXaHUUECKOTO JIBHIKEHUSI.

OO0cyxeHre TpaHul] MPUMEHUMOCTH MOJICTTH «MaTepraibHasi TOUKA.

Onucanue peaabHBIX CTy9aeB MEXaHUUYECKOTO JBUKCHHSI PA3IMYHBIMU cIIoco0amu (ypaBHe-
Hue, Tabnuna, rpaduk). AHAINU3 )KU3HEHHBIX CUTYallud, B KOTOPBIX MPOSBIISIETCS OTHOCH-
TEJIbHOCTh MEXAaHUYECKOTO JIBUKCHUSI.

HaGmronenne MexaHU4eCcKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHME NTyTeW U TPAGKTOPUI JBUKEHHUS OJTHOTO U TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcra ["anmunest 00 OTHOCUTENIFHOCTH JBMKEHHS; BBIITOIHEHUE 3a/IJaHUN IO TEKCTY
(cmbIcioBoe uTeHue). OnpeneneHrue CpeIHe CKOPOCTH CKOIBKEHHS OpYCKa WITH JIBHXKCHHUS
IapHUKa TI0 HAKJIOHHOH IIOCKOCTH.

AHanus 1 00cyXxeHre criocod0B MPUOIMKEHHOTO ONIPEIEICHUSI MTHOBEHHON CKOPOCTH.
Ompenenenne CKOPOCTH PABHOMEPHOTO JABHKEHUS (IIapyUKa B )KUAKOCTH, MOJICIHN DIICKTPH-
YeCcKOro aBToMoOWiIs U T. U.). OnpeneneHue myTH, NPOWIEHHOTO 3a JaHHBIA IMPOMEXYTOK
BPEMEHH, U CKOPOCTH Tella MO TpaduKy 3aBUCUMOCTH IyTH PABHOMEPHOTO JIBUXKEHUS OT
BpeMmeHu. OOCyXJeHHe BO3MOXKHBIX MPHUHITUIIOB JIEHCTBHUS TPUOOPOB, N3MEPSIONINX CKO-
pOCTh (CIIUIOMETPOB).

Brrauciienue myT ¥ CKOPOCTH IPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBU)KEHUH TeJa.
Omnpenenenue NPoOWEHHOTO MyTH U YCKOPEHUs JBM)KEHUS Tejla Mo rpaduky 3aBUCUMOCTH
CKOpPOCTH paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABMKEHHS Tena oT BpeMeHu. Onpenenenue
YCKOPEHUs Tejia IPH paBHOYCKOPEHHOM JBM)KEHUH 0 HAKJIOHHON IIOCKOCTH.
HccnenoBanue ABMKEHUS Tena, OPOIIEHHOTO MO YITIOM K TOpU30HTY. M3MepeHue neproa
1 4acTOTHI 0OpallleHus Tella 10 OKPpYKHOCTHU. PelieHne 3a1a4 Ha onpeielieHne KHHeMaTHye-
CKMX XapaKTEPUCTHK MEXaHHMUYECKOTO JIBM)KEHUS pa3IMUHBIX BHIOB. Pacrio3HaBanue U npu-
OMMHKEHHOE OMMCAaHUE PA3TUYHBIX BUJIOB MEXaHUYECKOTO JBM)KEHUS B NMPHUPOJIE U TEXHUKE
(Ha mpuMepax cBOOOIHO MAAOIINX TEJl, IBHKCHHUS KUBOTHBIX, HEOSCCHBIX TeJl, TPAHCIIOPT-
HBIX CPEJICTB U Jp.

BsaumonaerictBue Ten
(25 )

Bekrop cunbel. PaBHOzeWcCTBYroIIast
cuna. Ilepsoiii 3akoH HproTona. Bro-
poii 3akoH HrerotoHa. Tperuil 3aKoH
Herorona. llpunnun cynepno3unuun

Habmonienue u o0cyx1eHUE ONBITOB C ABM)KEHUEM TeJla MPU YMEHBIICHUN BIMSIHUS JPYTUX
TeJ, IPEMATCTBYIOIINX JBIKEHUI0. AHamu3 TekcTa ["anuest ¢ onrMcaHueM MBICIIEHHOTO JKC-
IEpUMEHTA, O6OCHOBBIBaIOHIeFO 3aKOH MHCPUHWH, BBIIIOJTHCHUC SaHaHI/II\/’I I10 TEKCTY (CMI)ICJ'IO-
BOE YTCHHE).




cun. Cuna ynpyroctu. 3akoH ['yka.
Cwita TpeHMs: CHJIa TPEHHS CKOJIbXKe-
HUs, CUJIa TPEHUS IOKOSI, IPYTUe BUbI
tpenus. Koaddumment rpenus.
JIBUKeHHE TeNl MO OKPYKHOCTH MOJ
JIEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnu u noabEéMHas cuia
Kkpbuta. COBpEMEHHbBIEC JIETAaTEIbHBIC
amnmaparsl, Cyla Ha MOJBOJHBIX KpBbI-
JbSX, aHTUKPBUJIO HA CKOPOCTHBIX aB-
TOMOOMIIAX. [IBHIKEHHE 1T0e3/1a Ha Mar-
HUTHOM MOJYUIKE.

Cwia TsDKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. [[BI)KEeHME Tl BOKPYT rpa-
BUTAIMOHHOTO ILIEHTpa (B TOM 4YHUCIIe
wianet Bokpyr Connua). [lepBas xoc-
MHUYECKass CKopocTb. HeBecomocTh u
neperpy3ku. PaBHOBecue martepualib-
HOM TOYKH. AOGCOJIFOTHO TBEPIOE TEJIO.
PaBHOBeCcue TBEpPAOro Tena ¢ 3aKpern-
JEHHOW OChblO BpamieHus. MoMeHT
cuibl. LleHTp TsKECTH.

OO6cy>xaeHre BO3MOKHOCTH BBIITOJTHEHHS 3aKOHA HHEPLUH B PA3JIMYHBIX CUCTEMAX OTCUETA.
HabmtoneHne u o0cykaeHHe MEXaHUUECKUX SBICHUN, MPOUCXOJAIINX B CUCTEME OTCUETa
«Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JIBXKEHHHM OTHOCHTEIBHO KaOuHeTa (u-
3UKH. JIeHCTBUS C BEKTOpPAaMU CUJI: BBIIOJHEHHE 3a1aHUH 110 CIIOKEHUIO U BBIYMTAHUIO BEK-
TOPOB.

HaGntonenne u/uiav nmpoBEIEHUE OMNBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHMS
TeJla OT MPUIIOKEHHON K HEMY CHJIbl M MAccChl TeJa.

AHanu3 v 00bsICHEHUE SIBJICHUMN C UCIIOJIb30BAaHUEM BTOpOro 3akoHa HeroToHa.

Pemenue 3a1a4 ¢ Mcnosib30BaHUEM BTOPOro 3akoHa HbI0TOHA M mpaBuiia CIOKEHUS CUIL.
HccnenoBanue 3aBUCUMOCTH pacTsDKeHUs (AedopMariim) mpyKUHbI OT TPUIIOKEHHON CHJIBI.
Onpenenenue )XECTKOCTU NPY>KUHBI.

AmHanu3 cutyanui, B KOTOpbIX HaOII0NAI0TCs yrpyrue aedopMaiium, u ux 00bsICHEHHUE C HC-
noJjib30BaHKueM 3akoHa ['yka. Permenue 3a1a4 ¢ ucnosip3oBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJIbHOTO JaBJICHUS.
OO0cyxaeHre pe3ynbTaTOB UCCIICTOBAHUS.

Omnpenenenne ko3 duiinenTa TpeHus CKOJIbKEeHUs. VI3MepeHne cuitbl TpeHus okos. Peme-
HUE 33124 C MCIIOJIb30BaHHEM (DOPMYJIBI IJIsI CUITBI TPEHHSI CKOJIBKCHHUS.

AHanu3 NpakTUYECKUX CUTYALUH U pellieHHe 3a/1a4, CBA3aHHBIX C JABUKCHUEM Tell [0 OKPYXK-
HOCTH MO JeMCTBUEM CUJI TPEHHUS WIN YIPYTOCTH.

AHanm3 IBMKEHUS TEJ TOJBKO MO/ ACHCTBUEM CHIIBI TSHKECTH — CBOOOJIHOTO MaJICHHUS.
OObscHEHNE HE3aBUCUMOCTH YCKOPEHUS! CBOOOIHOTO Ma/IeHUsl OT MaccChl Tea.
IIpoBenenue u 00BbsICHEHUE ONBITOB, AEMOHCTPUPYIOLIHNX JAeHCTBHIE 3aKoHa bepHyu.
OrneHka BeIMYUHBI CHUJIBI TSATOTEHUS, NEHCTBYIOIIEH MEXAY IBYMs TelaMu (JUIs pa3HbIX
Mmacc).

Amnanu3 nTBUWKEeHUST HeOSCHBIX TeJ MOJ ACWCTBUEM CHJIBI TATOTEHHUS (C HCIIOIB30BAaHUEM J0-
MOJTHUTEIbHBIX UCTOUHUKOB MH(popmarun) (MC — acTpoHOMHS).

Pemienue 3a/1a4 ¢ HCHOIb30BAHNEM 3aKOHA BCEMUPHOTO TATOTEHHS U POPMYJIBI AJ1s pacuéra
CHUTBI TSIKECTH.

AHanmu3 OpUTrHHAIBHOIO TEKCTA, OMMCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOIO TATOTe-
HUS; BBIIIOJTHEHHE 331aHUH 110 TEKCTY (CMBICIIOBOE UTEHHE).

Habmronenne n o06cykeHre ONBITOB TI0 H3MEHEHHIO Beca Tella IIPH YCKOPEHHOM JIBUKCHHUH.
AHanm3 yciaoBUi BOSHUKHOBEHHSI HEBECOMOCTH U TEPETPY3KH.

Pemienue 3a1a4 Ha onpesieNieHHe Beca Tella B Pa3IUYHbIX YCIOBHSIX.

Amnanu3s cu, IeHCTBYIOIIMX Ha TeNo, OKOSIIEeecs Ha OTope.

OmnpenesneHre HeHTPa TSHKECTH Pa3IUYHbIX Tell

3aKOHEI COXPAaHCHUA
(15 )

Nmnynse Tena. U3MeHeHue uMmiyibca.
HMitynsc cuitbl. YIIpyroe v Heynpyroe
B3aUMOJEHCTBHE. 3aKOHBI M3MEHEHUS
U COXpaHEHUs UMITylbca. PeakTuBHOE
JBIKEHHE.

Mexannueckas paboTa MU MOIIHOCTD.

Habmronenne u 00CyKIeHHE OMBITOB, AEMOHCTPUPYIONIUX MEpeaady UMITYJIbCa IPU B3au-
MOJICHICTBHH T, 3aKOH COXPAHECHHUSI UMITYJIbCa P a0COJIFOTHO YIIPYTOM M HEYITPYTrOM B3a-
UMOJICHCTBUU TEJl.

AHalu3 CHTyalluii B OKpYJKArollled J>XU3HU C HCIOJb30BAHMEM 3aKOHA COXPAHCHHS WUM-
nyibca. Pacrio3HaBaHue SBJICHUS PEAKTHBHOTO JBIOKEHHUS B mpupoje u TexHuke (MC —
OHMOIOTHS).




Pabora cuin TskecTH, ynpyrocTu, Tpe-
Hus. CBs3b dHeprun U padoTsl. [loTen-
LUaNbHasg SHEPrus Tejia, IMOIHITOrO
HaJ MOBEPXHOCThIO 3emiu. [loTeHIu-
aJbHasl SHEPTHUSI CXKATON MPYKUHBI.
Kunernyeckas sneprusi.

Teopema 0 KHHETUYECKOM SHEPTUH.
3aKOHbBI U3MEHEHUS U COXPAHEHUSI Me-
XaHUYECKON SHEepruu

[IpumeHeHne 3aKkOHa COXpPaHEHUS UMITYJIbCA JJIsSl pacué€ra pe3yJbTaTOB B3aUMOACHCTBUS TEN
(Ha mpuUMepax HEYNPYroro B3aWUMOJEHCTBUS, YIPYroro IEHTPAIBHOTO B3aWMOJICHCTBHS
JBYX OAMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX HETIOIBHIKHO).

Omnpenenenue pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JABHKEHUH TeJIa IO TOPU30HTATILHON
noBepxHocTu. Omnpenenenre padoThl CHJIbI YIPYTOCTH MPHU MOABEME Tpy3a C UCIOJIb30Ba-
HHUEM HETIOJIBIYKHOTO U TIOJIBH)KHOTO 0JI0KOB. M3MepeHne MOIIHOCTH.

N3mepeHune noTeHIHaIbHON YHEPTUU YIIPYTO Ae(hOPMUPOBAHHOMN MPY>KUHBI.

M3MepeHne KUHETHYECKOM SHEPTUH TeJIa 1O JIJIMHE TOPMO3HOTO MTyTH.
DKCIepUMEHTAIIBHOE CPAaBHEHUE U3MEHEHU S OTEHIIMAIbHOW M KHHETUUECKOM SHEPrui Tesna
HpI/I JOBUXXCHHUU 110 HaKHOHHOﬁ IIJIOCKOCTH.

DKCrepuMeHTaIbHasl MPOBEPKA 3aKOHA COXPAHEHMS] MEXaHUYECKOM SHEPruH Impu CBOOO/I-
HOM ITaICHUU.

[IpumeneHne 3aKoHa COXpAHEHUS MEXaHUYECKOW HEPIruM sl pacuéra MOTECHIUATIBHON U
KUHETHUYECKOM 3HEPTHil Tea. Penenue 3a1a4d ¢ MCIOIb30BaHUEM 3aKOHA COXPAHEHHS MeXa-
HUYECKON SHEPruun

Pa3nen 9. Mexanuyeckue kojiedaHusi ¥ BoJHbI (174)

Mexanuueckue
nebanust (9 u)

KO-

KonebarensHoe nemxenue. OCHOBHBIC
XapaKTEepUCTUKU KOJIeOaHU: MepHuo,
4acToTa, aMILIUTYAA.

["apmoHnueckue konedanus. 3aTyxaro-
nue KosjeOaHus. BeIHyX/1eHHbIE KOJIe-
Oanusi. Pe3onanc.

MareMaTuyeckuii U NpYyKUHHBIA Ma-
atHukU. [IpeBpaieHue sHepruu npu
K0JIeOaTeIbHOM JIBUKEHUU

Habmonenue konebanuii moj AecTBUEM CHII TSDKECTH U YIIPYTOCTH M OOHApYKEeHHE 0100~
HBIX KOJIEOAHUHW B OKPYKAIOIIEM MHUPE.

AHanu3 xKonebaHuii rpy3a Ha HUTU U Ha TipyxuHe. OnpeneneHne 4acToThl KoneOaHuil mare-
MAaTU4YCCKOI'O U MPYKUHHOI'O MassTHUKOB.

Habmonenue u o0bsiCHEHHE SBIICHUS PE30HAHCA.

HccnemoBanue 3aBUCMMOCTH TIEpHO/Ia KOJICOAHUH MMOABCIICHHOTO K HATH TPy3a OT JJTHHBI
HuTH. [IpoBepka HE3aBUCHUMOCTH IMepHoJia KoJIeOaHul rpy3a, MOABEIICHHOTO K JICHTE, OT
Macchl Tpy3a.

HaGmronenue n 06CyxaeHHE OMBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TEpHoaa Koyieba-
HUN TPYKUHHOTO MasiTHHKA OT MaccChl Tpy3a U KECTKOCTU MPYKUHBIL.

HpI/IMCHeHI/Ie MAaTE€MaTUYCCKOro U IMPY>KUHHOT'O MadTHHUKOB B KA4YCCTBE MOI[CJ'ICﬁ JJIs1 OTIrca-
HUS KoeOaHUl B OKPYKaIOIIEM MUDE.

Pemenne 3a1ay, CBSI3aHHBIX C BBIYMCIEHUEM WM OLIEHKON 4acTOTHI (MeproJia) KojaebaHuil

Mexanunueckue
BOJIHBI. 3BYK (8 u)

MexaHu4ecKkrue BOJIHBI.

[IpononbHBIE M TIONMEPEUHBIE BOJHBI.
CBoiicTBAa MEXaHWYECKHX BOJIH: WH-
Tepdepenus u audpakuus. JauHA
BOJIHBI U CKOPOCTh €€ pacrpocTpaHe-
HuA. MexaHnueckue BOJIHbI B TBEPAOM
TeJle, ceiiCMIYeCKIE BOTHEI.

3Byk. PacnipocTtpaneHnue U oTpakeHue
3ByKa. ['pOMKOCTHh 3Byka M BBICOTA
TOHA. Pe30HaHC B aKyCTHKe.

OOHapy)XxeHue U aHaJIK3 BOJHOBBIX SIBIEHUH B OKpyxkaromem Mupe. Habmoaenue pacmpo-
CTpaHEHUsl MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAENN) U OOHApYKEHUE aHAJTIOTUYHBIX
BUJIOB BOJIH B IPUPO/IE (3BYK, BOJSHBIE BOJIHBI).

ITocTaHOBKA OIBITOB O HAOIIOAEHUIO UHTEP(EPEHIIMH U TU(PPAKIIUU BOJIH HA IIOBEPXHOCTH
BOJIbl. BrIuncienue JIMHbI BOJIHBI U CKOPOCTH PacIipOCTPaHEHHs 3BYKOBBIX BOJIH.
Habmtonenue siBieHUs OTpakKeHUs 3BYKOBBIX BOJIH.

Pemenue 3amay, CBA3aHHBIX C PACIIPOCTPAHEHUEM M OTPAKEHHEM 3BYKA B Pa3IMUYHbBIX Cpe-
nax. AHanu3 JaHHBIX O PErMCTPALUH 3EMJIETPACEHNUH U B3PBIBOB C IIOMOILBIO CEICMUUECKUX
BOJIH. DKCIIEPUMEHTAILHOE OMpPEIEIeHUE IPaHuIl YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJeOa-
Huil. HaGmoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCIIOIb30BAHUEM




WNudpasByk u ynbrpa3Byk. Vcnomnb3o-
BaHME YIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSIX

MY3BIKAIBHBIX HHCTPYMEHTOB). HabmioneHne u o0bsiICHEHHE SBJICHHUS aKyCTUYECKOTO PEe30-
HaHCa. AHAJIM3 OPUTUHAILHOTO TEKCTa, MOCBSIEHHOTO NCTIOIh30BAHUIO 3BYKA (MITH YIIBTPa-
3ByKa) B TEXHUKE (IXOJIOKAIUs, YIbTPA3BYK B MEAWIIMHE U JIP.); BHITIOJHEHHUE 3aJJaHUH 10
TEKCTY (CMBICIIOBOE YTCHHE)

Pa3nen 10. DiiekTpoOMarHuTHoe 1moJie M 3JIeKTPOMATHUTHbIE

BOJIHBI (6 )

DJIEKTPOMarHUTHOE
1ojie U 3JIeKTpomar-
HUTHBIE BOJIHHI (6 1)

DJIEKTPOMAarHuTHOE TI0JE. JIEKTPO-
MarHuTHble BOJIHBI. (CBOWMCTBa 3JIEK-
TpOMarHuTHHIX BouH. [1Ikana snekrpo-
MarHuTHbIX BOJIH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH /71l COTOBOM
cBsa3u. Panmonoxanus. Kocmuueckas
CBS3b. OJIEKTPOMArHUTHAs MpPHPOJA
ceera. Ckopocth cBera. BomHOBBIC
CBOIICTBa cBeTa: HUHTEPPEPEHIIUS U qH-
dpaxus

[TocTpoenue paccyxIeHHH, 0OOCHOBBIBAIOIINX B3aMMOCBS3b JJIEKTPUYECKOTO W MArHUT-
HOTO IOJIEH.

DKCHEepUMEHTAIbHOE H3YUYCHHE CBONCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIIBIO
MOOUITBLHOTO TenedoHa).

AHanu3 peHTIeHOBCKMX CHUMKOB YeJIOBEUECKOr0 OpraHnu3Ma.

AHanu3 TEKCTOB, OMUCHIBAIOLIMX MPOSBICHHUS 3JIEKTPOMATHUTHOTO M3IyYEHUS B IPHPOJIE:
KHUBBIC OPTaHU3MBI, U3ITy4YeHHUS HEOECHBIX TeN (CMBICIIOBOE UYTCHHE).

[IpoBenenue 1 aHaIM3 ONBITOB, JIEMOHCTPUPYIOMINX HHTEP(HEPEHINIO U AU(PAKIIIO CBETA.
Pacrnio3naBanue u aHATU3 pa3IUYHBIX IPUMEHEHUH JIEKTPOMAarHUTHBIX BOJIH B TEXHHKE.
Pemenne 3aga4 ¢ ucronpzoBanueM GopMyII sl CKOPOCTH 3IEKTPOMArHUTHBIX BOJIH, JJTHHBI
BOJIHBI M YaCTOTHI CBETA

Paznen 11. CBeToBble siBjeHus (17 1)

3aKoHBI pacrpocTpa-
HEHUS CBETa

JlydyeBas Mozelb CBETa U T€OMETpUYE-
ckag ontuka. Mcrounuku csera. [Ips-

HaﬁnmneHHe OIIBITOB, NEMOHCTPUPYIOIIUX SABJICHHUC HpHMOHHHCﬁHOFO pacipoCTpaHCHUA
CBC€Ta (B03HI/IKHOBGHI/IC TCHU U HOJ'IYTCHI/I), " X HHTCpHpCTalud ¢ HCIIOJIb30BAHUCM ITOHATHUSA

(8 1) MOJIMHEHHOE paclpocTpaHeHHe cBeTa. | CBETOBOTO JIyHa. .
3armenns Connua n Jlynsl. OTpaske- OOBsicHEeHHE U MOJIETIMPOBAHNE COJTHEUHOTO U JIYHHOTO 3aTMeHMH. VcciieoBanne 3aBUCH-
mue cmera. I[Lmockoe 3epkano. 3axom | MOCTH YIVIa OTPAKEHUS CBETOBOIO J1y4a OT yIuia NajICHHS.
N3yuenue cBoicTB N300pa’keHHsI B IIIOCKOM 3€pKalie.
oTpakeHus ceta. [loctpoeHue n300- H .
. abJro/IeHue U OOBSICHEHHE OIBITOB MO MOJIYYEHHIO H300payKEHUI B BOTHYTOM U BBIITYKJIOM
paXKeHHit, CHOPMHPOBAHHBIX 3€pKa- | , epKaax.
nom. Ipesnomitenne csera. 3akOH NPe- | Hagionenne 1 0GbACHEHHE OMBITOB M0 MPEIOMIEHHIO CBETA HA IPAHULE PA3THIHBIX CPEL,
nomnenus ceera. IoHOe OTPAKEHUE | g oM YHCIIE ONMBITOB ¢ BHYTPEHHHM OTPaKCHHEM.
cBera. Mcrnonb3oBaHKE MOTHOTO OTPa- | MccnenoBaHue 3aBUCMMOCTH YIUIa IPEJOMIEHHUs OT yIJla MajieHusl CBETOBOTO Jyda Ha Ipa-
JKEHHs B ONTHMYECKUX CBETOBOJAX, | HULE «BO3LYyX—CTEKJIO». Pacrio3HaBaHue SABICHUNA OTpaKeHUS U NIPEIIOMIIEHUS CBETA B I10-
ONTOBOJIOKOHHAS CBSI3b BCETHEBHOM KU3HU.
AHanu3 1 00bSICHEHHE SBJICHHS ONITUYECKOTO MUPAXKa.
Pemenue 3a1a4 ¢ NCN0JIb30BAHUEM 3aKOHOB OTPAKEHUS U IIPEJIOMJIEHUS CBETA
JIunsel  wm onrrmue- | JIMH3a, X0 nydel B nauH3e. Popmyna
CKHe PUOOPEI TOHKON JMH3bI. IlocTpoenune n3obpa- | Ilomydenne n300paxkeHui ¢ TOMOLIBIO COOMPAIOIIEN M PACCEMBAIOIEH JIMH3.
(6 9) KCHHH, CHOPMHPOBAHHBIX TOHKOM | OnpeneneHue (POKYCHOro pacCTOSHUS U ONTHYECKON CHIIbI COOMPAOIIEH JINH3BI.
JIMH30M. Pemenue 3amay Ha moCTpoeHNE N300PAKEHHIA B COOMPATOIIEH M paccenBaroei JTMH3aX.

OnTuueckas cucreMa (hoToamnmapara,
MHUKPOCKOIIA U TEJIECKOTa.

['ma3 kak ontuyeckas cucrema.
biM30pyKOCTh M aTbHO30PKOCTh

Pemienue 3a1a4 Ha npuMeHeHUE (POPMYJIIbI JTUH3HI.

AHanu3 ycTpoiicTBa M NPUHIUIA JIeHCTBUS HEKOTOPHIX ONTHYECKUX MPUOOPOB: (oToarnra-
para, Mukpockora, teneckona (MC — Ouosorus, acTpOHOMHS).

AHanu3 siBiIeHud OJIM30PYKOCTH M JaJIbHO30PKOCTH, MpHUHIMMNA aencTBus oukoB (MC —




Omoorus)

Paznoxenue Oeroro
cBera B criekTp (3 )

Paznoxxenue Genoro cBera B CHEKTP.
Oneitel Herotona. CrnokeHue crek-
TpaJbHBIX UBETOB. J(ucniepcus ceera

Habmonenne u 00bsICHEHHE OTBITOB 0 Pa3NI0KEHUIO OEJIOTO CBETA B CIICKT.

Hab6mronenue u 00bSICHEHUE ONBITOB 110 MTOJIYYCHHIO O€JI0TO CBETa IPH CJI0KCHUH CBETA pas-
HBIX I[BETOB.

[IpoBeaeHue 1 0OBSICHEHUE OIBITOB 110 BOCIPHUATHIO I[BETA IPEIMETOB ITPH X HAOIIOCHUN
gyepes BETOBBIC (DUIBTPHI (IIBETHHIC OYKH)

Paznen 12. KBanToBble siBjaennst (17 1)

Hcenyckanne  u no-
[JIOIICHUE CBETA aTo-
MOM (4 u)

Onwitel Pesepdopna u mnaneTapHas
Mojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryionieHue cBeTa aTo-
MoM. KBanTbl. JInHeUaTbie CIEKTPhI

Ob6cyxaenue nenn onbIToB Pesepdopaa mo ucciae0BaHnio aTOMOB, BBIABIKEHHE TUIIOTE3 O
BO3MOJKHBIX pe€3yJbTaTax OIBITOB B 3aBUCHUMOCTHU OT IIPEIII0JIaraeMOro CTPOEHHUs aTOMOB,
(hopMyIpoBaHHE BBIBOJOB M3 PE3yJIbTAaTOB OMBITOB. OOCYXKICHHUE MPOTUBOPEUUN TUIaHEe-
TapHON MOJIENTM aTOMa ¥ OCHOBAaHUH JIJIsl TUIIOTE3bI bopa 0 cTanimoHapHbIX OpOUTaX 3JEKTPO-
HOB. HabmroieHrne CIUIONIHBIX M JIMHEHYATBIX CIIEKTPOB M3JIYUYCHMs] Pa3IUYHBIX BEIICCTB.
OObscHEeHNE TMHEHYAThIX CIIEKTPOB U3JIy4YeHUs

CtpoeHue aToOMHOIO
sapa (5 u)

PagnoaktuBHOCTE. Anbda-, Oeta- u
ramma-usiydenus. CTpoeHue arom-
Horo sapa. Hyknonnas monenb aTom-
Horo siipa. M3oTonel. PannoakTuBHbIE
npeBpaimenus. Ilepuon monypacmana
aTroMHbIX saep. JledcTBus paanoak-
TUBHBIX HM3Jy4Ye€HUW Ha JKUBBIE Opra-
HU3MBL. 3aldTa OT PagUOAKTUBHOTO
W3JTYyYEHUS

OO0cykneHre BO3MOKHBIX THIIOTE3 O MOJIENSAX CTPOEHHUS sipa. OnpeesieHue cocTaBa sep
110 33JJaHHBIM MAaCCOBBIM U 3apsJOBBIM YHCJIAM U IO ITOJI0KEHUIO B IEPUOIUUECKON crcTeMe
anemMeHToB (MC — xumus).

Pemienue 3a1a4 Ha aHaIU3 U3MEHEHUs COCTaBa s/ipa U €ro MOJIOKEHUS B MEPUOJMUECKON
cucTteme npu a-pagnoaktuBHocTH (MC — xumus).

HccnenoBanue TpeKOB a-4yacTHULL IO TOTOBBIM (hOTOrpadusim.

OOHapyxeHue 1 U3MEpPEeHNe paJualliOHHOTO (JOHA C TOMOIIBIO JO3UMETPa, OLCHKA €Tr0 UH-
TEHCUBHOCTH.

AHanu3 OMONOTMUYECKUX U3MEHEHUH, MPOUCXOIAIIMX MOl AEUCTBUEM PaIMOaKTUBHBIX U3-
nyderuit (MC — Guonorust). [IpuMeps! HCHONB30BaHUS PATUOAKTUBHBIX U3Ty4YE€HUI B Me-
quiHe (MC — Guosorus)

SnepHblie
(8w

peaxkiumn

Snepuble peakuuu. 3aKOHBI COXpaHe-
HUS 3apsS0BOTO M MacCOBOTO YHCEIL.
DHeprusi CBsI3U aTOMHBIX sjep. CBs3b
MacCChl U 3Hepr1/11/1. PeaKHI/H/I CHUHTEC3a U
neneHust sanep. VCTOYHMKM 3HEprum
CouHila 1 3B€311. SlnepHas sHepreTuka.
DKOJOTUYECKHE MPOOIEMBI sIIepHOU
JHEPreTUKU

[Ipumeps! NCIIOIB30BaHNS 3aKOHOB COXPAaHEHUS MACCOBBIX M 3apsI0BBIX YUCEI IS OIIpeie-
JIEHUS PE3YJIBTATOB AIEPHBIX PEAKIUI; aHAIN3 BO3MOXXHOCTHU WJIM HEBO3MOXHOCTH sIIEPHON
PEaKIMH.

OOcykneHne NepcreKTUB UCII0Ib30BAHUS YIIPABISIEMOT0 TEPMOsAEpHOro cuHTe3a. O0Cyx-
JIEHHE HYKOJIOTHYECKUX MPO0JIeM U IMPEUMYIIECTB, CBSI3aHHBIX C sJIepHON sHepreTukoit (MC
— DKOJIOTHS)

IoBTOPHUTEILHO-0000AKOIIHIT MOTYJIb (154)

Cucrematuzanust |
0000menne  mpea-
METHOTO  Ccojiepka-

O06o01IeHne cofepKaHus KaXI0To U3
OCHOBHBIX pa3/iejioB Kypca (U3UKU:
MEXaHUYECKUE, TEIJIOBBIC, 3JIEKTPO-
MarHUTHBIC, KBAHTOBBIC SIBIICHHSI.

Pemenne pac4€THBIX M KAUECTBEHHBIX 33/1a4, OTHOCSILIUXCS K pa3JIMYHbBIM pa3jiesaM U TeMam
Kypca (HU3UKH, B TOM YMCIIE 33Jja4, UHTETPUPYIOIUX COJIEPKAHUE Pa3HbIX pa3aesoB. Bol-
MOJIHEHHUE J1a00paTOPHBIX PabOT U OMBITOB (BKJIHOYAst paOOThI M OMBITHI U3 TIEpEeYHEN K pas-
JieJlaM Kypca) B YCIOBHSIX CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS MPOBEACHUS MCCIENOBaHUSA,




HUS W OMbITa Jes-
TEeTLHOCTH, TPHUOO-
PETEHHOTO IpU H3Y-
YEeHUH BCEro Kypca
¢usukn  yriyonén-
HOTO  ypOBHS, a
TaK)Ke MOATOTOBKA K
OCHOBHOMY  rocCy-
JApCTBEHHOMY 9K3a-
MeHY 1o (u3uKe.

Peanusanus u nanpHeninee pa3BUTHE
y4eOHBIX ACHCTBUI, 00CCTICUNBAIONITUX
JOCTH)KCHHE TMPEAMETHBIX M MeTa-
MPEAMETHBIX PE3YJIbTaTOB OOYy4YCHHS,
(dbopMUPOBaHHE €CTECTBEHHO-HAYIHOU
TPAaMOTHOCTH: OOBSICHEHHWE M OIHCa-
HUE SIBJICHUW HA OCHOBE NMPUMEHEHUs
(bU3MYEeCKUX 3HAHUN, WUCCIIEIO0BATEIb-
CKHe JeHCTBHS (BBIIBMKCHHUE TUIIOTE3,
MTOCTaHOBKA 11€JTU M INIAHWUPOBAHHUE UC-
CJI€/IOBAHMS, aHAJIU3 JAHHBIX U TOJIY-
YCHHUE BHIBOJIOB)

BbIOOpa M 0OOCHOBAHMS METOJIa MU3MEPEHHUsI BEITMUYUH, COOPKU SKCIEPUMEHTAIBHON ycTa-
HOBKH.

Brimonnenue npo0OaeMHbIX 3aJaHUi PAKTHKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 1Mo
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH), B TOM YHCJIE 33/IaHHI C MEKIPEAMETHBIM CO/IEpkKa-
HUEeM. BpImonHenue u 3ammra TpyNnoBbIX WM UHIUBUAYAIbHBIX IMPOEKTOB, CBA3AHHBIX C
coziepkaHueM Kypca puzuku




IINTAHUPYEMBIE PE3YJIbTATDBI

Nzyuenune yaeOHoro npeamera «du3nkay Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsl JOHKHO 00ec-
MNEYMBATh JOCTUIKCHHUC CICAYIOMUX JIMYHOCTHBIX, METAIPCIMCTHBIX W NPCAMCTHBIX 06p2130BaTeJ'IBHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe éocnumanue:
— TpOsIBICHHE HHTEpEca K HCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOH (hu3nueckoit
HayKH;
— IIEHHOCTHOE OTHOILICHHE K JIOCTHKEHHUSM POCCUHUCKUX YUEHBIX (PU3HKOB.

Fpam@ancxoe u nyoeno-upagcmeennoe eocnumanue.:
— T'OTOBHOCTb K dAKTHUBHOMY YY4aCTHIO B O6CY)KI[CHI/II/I O6HleCTBeHHO-3Ha‘II/IMBIX " 3TUYCCKUX IIPO-

6J'I€M, CBsA3aHHBIX C IMMPAKTUYCCKUM IIPUMCHCHHCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I;
— OCO3HAHUC BAXKHOCTHU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B JCATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe eocnumanue:
— BOCHPHUATUC ICTCTUUCCKUX KAYCCTB (bHBquCKOﬁ HAYKH: eé TapMOHHUYHOI'O ITIOCTPOCHUA, CTPO-

I'OCTH, TOYHOCTH, JJAKOHUYHOCTH.

l[elmocmu HAYYHO20 NO3HARUA:
— OCO3HaHHC ICHHOCTHU (1)I/I3I/I‘~IGCKOI71 HAayYKH KaK MOIIHOTO HHCTPYMCHTA IMO3HAHWA MHPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHH, BAXKHEHUIIIEH COCTABIISIOIIEH KYJIbTYpHI;
— pa3BUTHE HAyYHOH JIF0OO3HATEIBHOCTH, MHTEPECca K UCCIIE0BATENIbCKOM e TETbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 01A20NOTIYUUA:
— OCO3HaHHE IIEHHOCTH Oe30macHoro oOpasa >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUDE,

BaXHOCTH IPaBWJI O€30IMIACHOTO IMTOBEICHUS HAa TPAHCIIOPTE, HA IOPOTaX, C ANEKTPHUECKUM U TETLIO0-
BbIM 000pYJOBaHHEM B IOMAILIHUX YCJIOBUSX;

— c(opMupOBaHHOCTh HaBbIKAa peduIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOro Ke
IIpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe eocnumanue:
— AaKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 33]a4 (B paMKaX CE€MbHU, IIKOJIBI, TOPOJIa, Kpas)

TEXHOJIOTHYECKOHN U COIIMAJIbHOM HaMpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YKCIe U (PU3HUUECKUX 3HAHMUIA;
— MHTEpeC K MPaKTUUYECKOMY U3YUYEHHUIO podeccui, CBSI3aHHbIX C (PU3UKOM.

Ixonozuueckoe eocnumanue:
— OpHCHTalUM HAa IPUMCHCHHC (1)I/I3I/ILICCKI/IX 3HaHUM 1)1 peUiCHus 3a1a4 B obmactu oxpyxcalomeﬁ

Cpeabl, INIAaHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCJIEICTBUHN IS Oprxcanmeﬁ CpCakbl;
— OCO3HaHHME II100aTbHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6J’ICM n HyTeﬁ HX PCHICHUH.

Aoanmayusa odyuarouie2oca K U3MEHAIOUWUMCA YCLOGUAM COUUATLHOU U NPUPOOHOIL CPedbl:
— TOTPEOHOCTh BO B3aMMOJIEHCTBUU MPH BBIIIOJIHEHUU UCCIEIOBAHUNA U MPOEKTOB (pu3mueckoi

HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM JIPYTHX;
— TIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IPAKTHUUECKYIO AEATEIbHOCTD;

— MNoTpeOHOCTh B (hOpMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATH UJEH, TTOHATHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— OCO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001acTH (PU3HKHY;

— IUTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PM3UUYECKUX 3HAHUM;

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IMPUPOMAHI, O6II_ICCTB8. N 3KOHOMMKH, B



TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
— OILICHKa CBOUX JICHCTBUH C YUETOM BIUSHUS Ha OKPY>KAIOIIYIO CPEy, BOZMOKHBIX I100aIbHBIX

MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

[To3HaBaTeNbHBIC YHUBEPCALHBIC YAeOHBIC ACHCTBHS
ba3zoevie nocuueckue oeiicmeusn:
—  BBIABJISITH M XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKN O0BEKTOB (SIBJICHHIA );

— yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KIaccU(DUKAIMK, OCHOBAHHUS JIJIs1 000OIIECHUS U CpaB-
HEHUS,

—  BBIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMBbIX (PaKTax, JaHHBIX U HAOIIOE-
HUSIX, OTHOCSIIUXCS K (PU3HUECKUM SIBIICHHSIM;

—  BBISBJISITH PUYMHHO-CIICACTBEHHBIC CBS3H MPH U3yYeHUN (DU3HUECKUX SIBICHHI M MPOILIECCOB;
ACJIaTh BBIBO/JABI C UCITIOJB30BAHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX yMO3aKJHO‘~I€HI/If/'I, BbIABUI'aTh I'-
IIOTE3bI O B3aAUMOCBA3AX C];)I/I3I/I‘-IGCKI/IX BCJINYHH,

—  CaMOCTOSITENILHO BBIOMPATH CIOCO0 pelneHus ydeOHOU (u3uUeckoi 3amauu (cpaBHEHUE He-
CKOJIbKUX BapHAHTOB pEIICHHsI, BRLIOOP HanOOJsIee TOAXOMAIIETO ¢ YIETOM CaMOCTOSITEIILHO BhIJIe-
JICHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJICIIOBaTeJII)CKI/Iﬁ HHCTPYMCHT I1O3HAHU,

— TPOBOAMTH MO CAMOCTOSTEIILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBINH (PU3MUYECKH dKCIIe-
PUMEHT, HEOOJIbIIIOE HCcCe0BaHne (U3UUECKOTO SIBICHHUS;

— OILIGHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH MH(OPMAILIUIO, IOTYYCHHYIO B XOJI€ UCCIIEI0-
BaHMSI I SKCIIEPUMEHTA;

— CaMoCTOSITENbHO (HOPMYIMPOBaTH OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEJOBAHMS;

— TPOTHO3MPOBATh BO3MOXKHOE JalibHEeIIee pa3BUTHE (PU3NIECKUX MPOLIECCOB, a TAK)KE BBIIBU-
raTh IPEINoI0KEeHUs 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmavueii:
— TPUMEHATDH Pa3INYHbIe METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI PU MOUCKE U 0TOOpE MHPOpMAIU

WIM JAaHHBIX C YYETOM MpPEASIOKEHHOHN yueOHOoM pu3ndeckoi 3a1auu;

— aHaIM3MpOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIUIO Pa3IUYHBIX BUI0OB U
(bopM npecTaBIeHHUS;

—  €CaMOCTOSTENbHO BBHIOUPATh ONTHUMAJIbHYIO (hOPMY IpEACTaBICHUS HHPOPMALIMU U WILTIOCTPU-
poBaTh pelaeMble 33a4n HECJIOKHBIMM CXEMaMH, JuarpaMmmamu, HHOW rpa@ukoil 1 ux KoMOMHa-
UM,

KoMMyHuUKaTHBHBbIE YyHHBepcaJlbHble Y4eOHbIe el CTBUA
— B X0J1e 00CyX/IeHUsl y4eOHOro Marepuaia, pe3yabTaToB JJAOOPATOPHBIX PabOT M MPOEKTOB 3a/a-

BaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOi TeMbI M BBICKA3bIBATh HJICH, HAIICIEHHBIC HA PEIICHUE 3a-
JA4¥ U TOJAepKaHnue 01aro)kenaTeIbHOCTH OOIICHUS;

— COIIOCTABIIATh CBOM CYXKJEHHS C CYKICHUSIMHU IPYTHX YUaCTHUKOB JHasiora, o0OHapyXKUBaTh pa3-
JINYKE U CXOACTBO MO3UIIUI;

— BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

— TyOJUYHO MPEACTaBIATh PE3yAbTAThl BBHITIOTHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA, HMC-
CJIEIOBAaHMSI, IPOEKTA).



— TIOHMMATh U UCIIOJIb30BATh IPEUMYIECTBA KOMaHJHOW U MHAUBHUIYaJIbHOU pabOThI IPU pELICHUH
KOHKPETHOU (pr3nyecKoi mpoOIemsI;
— TPUHUAMATH [ETU COBMECTHOW AESITeNbHOCTH, OPraHU30BLIBATh JNEHCTBUS MO €€ JOCTHKCHHUIO:
pacmpenenaTh poyid, 00CYKIaTh MPOIECCHI U PE3YJIBTAThl COBMECTHOM paboThl; 0000IIaTh MHEHHS He-
CKOJIBKUX JIFOJICH;
—  BBINOJHATH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HaIlpaBJICHUIO
Y KOOPAMHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
— OIIGHMBATh KaY€CTBO CBOETO BKJIAJIA B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEITLHO C(hopMy-
JTUPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBHSI.

PeryisiTUBHbIE YHHBeEPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopzanuzayus:
—  BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYallUsAX, TPEOYIOMIMX ISl pelieHus: Gpusnde-

CKHX 3HAHMI;

— OpHUEHTHPOBATHCS B PA3JIMYHBIX MOJXOAAX NPUHATUS PEIICHUN (MHINBUIYaIbHOE, IPUHITHE pe-
LICHUs B TPYIIE, IPUHATHE PELIEHUH IpyNIon);

—  CaMOCTOATENbHO COCTABJIATH AITOPUTM pellieHus] (U3NYECKOH 3aauy WK IUIaHa UCCIIeI0BaHUS
C Y4€TOM HMMEIOIIUXCSl PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh NpeiaraeMble
BAPUAHTHI PEILICHUN;

— JlenaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Ca.fnoxonmpom,, QMOL(MOHaﬂbelﬁ UHme1ekm,
— HaBaThb aICKBATHYIO OLICHKY CUTYyallUX U IIPpEJIaraThb IJjiaH eé HU3MCHCHUA,

— OOBACHATH MPUYUHBI JOCTHKEHUS (HETOCTHIKEHUSI) PE3YIIbTaTOB JEATEILHOCTH, J1aBaTh OILEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTbH KOPPEKTHUBHI B IEATEIILHOCTH (B TOM YHCJIE B XO/I BBIIOJHEHHS (PHU3UUECKOTO UCCIIEI0Ba-
HYSI TJTH TIPOEKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBILUXCS CUTYAINi, YCTAHOBJICHHBIX OIIIH-
00K, BO3HHUKIIHX TPYAHOCTEH;

—  OILICHMBATh COOTBETCTBHE Pe3yibTaTa LI U YCIOBUSM.

— CTaBUTb ceOs HA MECTO JPYToro 4esioBeKa B X0/1€ CIOopa WK JUCKYCCHUH Ha HAYYHYIO TEMY, TOHH-

MaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOrO.
— TpU3HaBaTh CBOE MPaBO Ha OLUIMOKY MPH peleHN (GU3NUYECKUX 3a7ad UM B YTBEPKACHUIX Ha

Hay4YHbIE TEMBI U TAKOE K€ MPABO JAPYIOro.

HNPEAMETHBIE PE3YJIBTATHI

7 knace

K koH1y oOyuenus B 7 Kjlacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
—MCIONB30BaTh MOHATHUS: (PU3NUECKHUE M XUMHUECKUE SBJICHUS;, HAOIIOeHNE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a; eANHUIIBI (PU3MYECKUX BETMUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE,
KHJIKOE, ra3000pa3Hoe); MEXaHUUYECKOe JABIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOIIMHEHHOE),
TpaeKTopusl, paBHOAEHCTBYIOIIAsK cuJl, Nedopmanus (yrnpyras, njaacTuueckas), HeBECOMOCTb, COOOIIat0-
IIMECs COCY/IBI;
—YyBEPEHHO pa3auyvarh sBieHus (qudy3us; TETUIOBOE NBMKCHUE YACTHUI] BEIIECTBA; pABHOMEPHOE JIBH-
KCHHE; HEpaBHOMEPHOE JIBM)KEHUE; MHEPIINS; B3aUMOJICHCTBHE TEJ; pABHOBECHE TBEPJIBIX TEJ C 3aKpeTl-
JIEHHOM OCBIO BpalcHUsA, nepcaada JaBJICHUA TBép)II)IMI/I TEJIaMH, ) KUJAKOCTSIMHU U ra3aMHU, aTMOC(l)epHOG
JaBlIeHHE; TUIAaBaHUE TeJl; MPEBpAIICHUS MEXaHWYECKOW DSHEPTHH) II0 OMMCAHHI0O WX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/II-I€CKOC SABJICHUC,



—pacno3HaBaTh NPOSBICHUE U3YUECHHBIX (DU3MUECKUX SIBJICHUI B OKPYXKAIOLIEM MUpPE, B TOM yucie (hu-
3UYECKUE SBJICHUS B MPHUPOJE: MPUMEPHI ABIXKEHUS C PA3IMYHBIMH CKOPOCTSMH B JKMBOW U HEXHBOU
MPUPOJIE; ACHCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE; BIUSHUE aTMOCPEPHOTO NaBJICHUS HA KUBOU
OpraHu3M; IJIaBaHHe PbIO; pbIYard B TeJie YEJIOBEKa; MPU 3TOM NEPEeBOAMTH MPAKTUUYECKYIO 3a/ladyy B
yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3UUECKHUX SBICHUII;

—OIKCHIBaTh M3y4EHHbIE CBOMCTBA TeNl W (hU3HUECKUE SBJICHHUS, UCHOJB3YS (M3MUECKHUE BEITMUYHUHBI
(mMacca, 00BEM, TUIOTHOCTDH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC Tela, Cujla TPEHUs, JaBieHue (TBEPAOIO Tena, XKUJIKOCTH, Ta3a), BBITAJIKUBAIOIIAs CUJa,
MeXaHu4YecKas paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHIIBI, KOO PUITUCHT MOJIE3HOTO IEHCTBUS Me-
XaHU3MOB, KHHETHYECKasl U TIOTCHIMAIbHAsL SHEPTHs); IPU ONMUCAHUU MPABHIBHO TPAKTOBATH (pU3UUE-
CKUI CMBICII MCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUYEHUS U €AMHUIBI (PU3MUECKUX BEITUYMH, HAXOIUThH
(bopMyIIbl, CBA3BIBAIOIINE JIaHHYIO0 (DPU3UYECKYIO BEIMYUHY C IPYTMMHU BEIIMYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

—XapaKTepHU30BaTh CBOWCTBA TeJ, PU3NUECKHUE SIBICHUS U MTPOLECCHI, UCIIOBb3YS MPaBUIIA CII0KEHUS CHIT
(BOoNb oAHOM mpsAMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, MpaBUJIO PABHOBECHUS phluara
(6noka), «30110TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHMYECKON 3HEPIuu; IpU 3TOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

—OOBICHATh (PU3NYECKHUE SIBICHHUS, TPOLECCHl U CBOWCTBA TEJ, B TOM YKCJE U B KOHTEKCTE CUTYyaluil
MIPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHE-
HUE U3 1—2 JOruYecKHX MIaroB ¢ Onopoit Ha 1—2 U3y4eHHBIX CBONCTBA PU3UUECKUX SBICHUIM, PU3NYe-
CKHX 3aKOHa WU 3aKOHOMEPHOCTH;

—periath pacuéTHbIC 3a/1a4u B 1—2 IeiCTBUS, UCIIONIB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE (HU3UUe-
CKHE BEJIMYUHBI: HA OCHOBE aHaJIM3a yCIOBHS 3a/1a4H 3aIMCHIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3U-
YeCKUE BEJIMYUHBI B (JOPMYIIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIMMBIE
JUIS pellieHus 3a]]a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYCHHON (PU3UUYECKON BETUUNHBL;
—pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PU3NUYECKUX METOJIOB; B OMMCAHUHI
WCCJIETOBAHUS BBIIEIATH IPOBEPsieMOe MPEAINOoIoKeHHE (THIIOTEe3Y), pa3iindaTh U UHTEPIPETUPOBATH MO~
Jy4eHHBIN pe3yabTaT, HAXOUTh OLIMOKH B XOJI€ OIbITA, JEJIaTh BBIBOJBI [T0 €T0 PE3YJIbTaTaM;
—TIPOBOIUTH OTIBITHI IO HAOIIOJCHHUIO (PH3UUECKUX SIBICHUH HITH (PU3UUIECKUX CBOKCTB Tel: (hOpMyIIH-
poBaTh MpOBEpsieMble MPEANOI0KEHHUS, COOUPaTh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYy0BaHMsI, 3aIlu-
CBIBaTh X0/l OIBITA ¥ (POPMYITUPOBATH BEIBOIBI;

—BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tesa, 00bEMa, CHIIBI U TEMIIEPATyPHI C
MCIIOJIb30BAaHNUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB; 3aMUChIBaTh IOKa3aHUs IPUOOPOB C YUETOM 3a-
JaHHOW aOCOIOTHON MOTPEUTHOCTH U3MEPEHUH;

—TPOBOJIUTH MCCIIEI0BAHUE 3aBUCUMOCTH OHON (PU3NUECKON BEIIMYUHBI OT IPYrOM ¢ UCHOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IYTH PAaBHOMEPHO JBUKYIIETOCs TeJla OT BpEMEHH JABU)KCHUS TENa;
CHJIBI TPEHHUSI CKOJIBXKEHUS OT CUJIBI JaBJICHUS, KauecTBa 00paOOTKHU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTHU
CHJIBI TPEHUS OT IJIOMAJAN COMPUKOCHOBEHHS TEIl; CHIIBI YIIPYTOCTH OT YAJWHEHUS TPYKUHBI; BBITATKU-
BaloIel CUJIBI OT 00bEMa MOrpYKEHHOW YacTH Tejla U OT IUIOTHOCTH JKMJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT INTyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBUHM IIaBaHUs Tell, YCIOBHUM paB-
HOBecHUsl pblyara M OJOKOB); y4acTBOBaTh B IUIAHUPOBAHMM Y4e€OHOIO HCCIEI0BaHMs, cOOMpaTh ycra-
HOBKY U BBITIOJHSATh U3MEPEHHUS, CIIeays PeUI0KEHHOMY IUIaHy, (UKCUPOBATh Pe3yNbTaThl TOTyYECHHON
3aBUCHUMOCTH (PU3NYECKUX BETUYHH B BUJIE TIPEIOKESHHBIX Ta0IUIl U TpadUKOB, IeJIaTh BHIBOIBI 110 pe-
3yJIbTaTaM UCCIIEI0BaHMS;

—TIPOBOIUTH KOCBEHHbIE H3MEepEHHsI PU3NUECKUX BEIMYHMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPIOTO
TeJa; CUJia TPEHUS CKOJBKEHUS, NaBJICHHE BO3/yXa; BBHITAIKHBAIOIIAS CHIIA, ACHCTBYIOIIAs HA MOTPY-
KEHHOE B KUJIKOCTH TEJI0; KOAPPHUIMEHT MOJIE3HOTO ISHCTBHSI MPOCTHIX MEXAaHU3MOB), CIIeys MpeJyIo-
KEHHOM MHCTPYKIMHU: MIPU BBIMOJIHEHUH U3MEPEHUN COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBbI-
YHCIISTh 3HAYCHNE HCKOMOW BETMYHMHBI;

—co0uIr0/1aTh paBHJia TEXHUKHU 0€30MacHOCTH MU padoTe ¢ J1abopaTOpHBIM 000pyA0BaHUEM;



—YyKa3bIBaTh MPUHIMIEI JCHCTBHUSA MPUOOPOB M TEXHHYECKHX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMO-
METp, COOOIIAIONINECs COCYIbI, 0apOMETp, phIyuar, MOIBMKHBIN U HEMOABMKHBIN OJI0K, HAKJIOHHAS TLTOC-
KOCTB;

—XapaKTepHU30BaTh MPUHLUIIBI ACHCTBHUS H3YYEHHBIX TIPHOOPOB M TEXHMUYECKUX YCTPOUCTB C OTIOPOi Ha
UX ONHUCaHus (B TOM YHCIIE: HOAIIMITHUKY, YCTPOMCTBO BOJONPOBOA, THAPABINYECKUI Mpecc, MaHO-
METp, BBICOTOMED, IMTOPIIHEBOI HACOC, apEOMETP), UCIOIb3YsI 3HAHHS O CBOMCTBAX (PM3MUECKHUX SIBIICHUH
1 HE0OX0uMble (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IPUBOJIUTD TIPUMEPBI (HAXOAUTH HHPOPMAIIHIO O IIPUMEPAX) MPAKTHYECKOTO UCTIOIB30BaHUs (hru3nye-
CKUX 3HAHUH B IOBCEAHEBHOM JKU3HU /IS 00ecTiedeHns: Oe30MacHOCTH NP 0OpaIieHu ¢ nprudopamMu 1
TEXHUYECKHMHU yCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOIIOICHUS HOPM SKOJIOTMYECKOTO TIOBEICHHUS
B OKPY’KAIOLIEH cpene;

—OCYIIECTBIIATH 0TOOP UCTOYHUKOB HH(pOpMAIHK B ceTH VIHTEpHET B COOTBETCTBUU C 33JJaHHBIM TIOMC-
KOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUN U MYTEM CpaBHEHUS Pa3IMYHBIX NCTOUYHUKOB BbIJIE-
JATh UH(POPMAIIHIO, KOTOPAst SBISIETCS MPOTUBOPEUMBOM MITM MOXKET OBITh HEIOCTOBEPHOM;
—MCIONB30BaTh MPH BBIMOJIHEHUH YU4EOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JUTEpaTypy (pusmueckoro
cojiep KaHusl, CIIPaBOYHBIE MaTepHaIIbl, pecypchl ceT IHTepHEeT; BIafeTh NpruéMaMi KOHCTIEKTUPOBAHHS
TEKCTa, MpeoOpa3oBanus HH(GOpMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE KpaTKUE MHChMEHHBIC M YCTHBIE COOOIEHHS HAa OCHOBE 2—3 HMCTOYHHUKOB
uHpOpMaIMK GU3UYECKOTO COACPIKAHH, B TOM YHCIIE MMyOINYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yIlb-
TaTax MPOEKTOB MJIM Y4eOHBIX UCCIIEIOBAHUIL; TPU ITOM I'PAMOTHO HCIIOJIb30BaTh U3yYEeHHBIIN MOHATHI-
HBIM anmapar Kypca (GU3HKH, CONPOBOXIATh BHICTYIICHUE MTPE3CHTALIUCH;

—IIpY BBIITOJTHEHUH Y4EOHBIX MPOSKTOB M MCCIICOBAHUI paclpeaesiTh 005S3aHHOCTH B TPYIIE B COOT-
BETCTBUH C TIOCTABJICHHBIMH 33/1a4aMH, CJICJUTh 32 BBIIOJHEHHEM IUIaHA ACHCTBUH, aJleKBaTHO OLICHH-
BaTh COOCTBEHHBIN BKJIAJ B JICATEILHOCTD TPYIIIbI; BRICTPAHBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
YUYHUTBIBasi MHEHHE OKPYKAIOLIHX.



8 kiaacce

ba3zoswtii yposens

Yenyonennwiit yposens

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTb c(hOpMUPOBAHHOCTb
y 00y4aronxcst yMEHHIM:

—MUCIIONB30BaTh IOHATUSA: Macca U pa3Mepsl
MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB U MOJIe-
KyJl, arperaTtHpleé COCTOSHUS BEIIECTBa, KpH-
CTaJUIMYEeCKHUE U aMOP(HBIE Tella, HACHIIIIEHHBIN
U HEHACBIILEHHBIA Map, BIAXKHOCTb BO3YXa;
TeMIeparypa, BHYTPEHHsSI SHEpIrHs, TEIIOBOU
JBUTaTellb; IEMEHTAPHBIN AIIEKTPUUYECKUH 3a-
psizL, SJEKTPUUECKOE MOoJie, TPOBOJHUKU U JIU-
JIEKTPUKH, TOCTOSHHBIN IEKTPUUECKUI TOK,
MarHuTHOE T0JIE;

—pa3nuuath sABJICHMs (TEIJIOBOE pacliupe-
HUE/CKaTHe, Terionepeaaya, TErmI0BOe paBHO-
BeCHe, CMauMBaHUE, KalWJUIIpHbIE IBJICHUS, UC-
napeHue, KOHJCHCAIUs, TUIABJICHUE, KPHCTa-
nu3anus (OTBepJeBaHKE), KUIIEHHE, Terionepe-
nada (TeryIoNpOBOIHOCTh, KOHBEKIUS, N3ITyde-
HUE); 3JIEKTPU3aLMs Tell, B3aUMO/ielicTBUE 3apsi-
TI0B, JICUCTBHS SJEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJEHCTBHE MarHuTOB, J€ii-
CTBHE€ MAarHMTHOTO TIOJSI HA MPOBOJHUK C TO-
KOM, 3JIEKTPOMarHuTHasE MHAYKIMS) IO OIUca-
HUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (u3nde-
CKOE€ SIBJICHUE;

—pacro3HaBaTh NPOsIBIIEHHE U3YYEHHBIX (QU3U-
YEeCKHUX SIBJICHHH B OKPY)KAIOLIEeM MHpPE, B TOM
yucae (QU3MUecKue SBIEHUS B HpUpPOAE: IO-
BEPXHOCTHOE HATSHKEHHE M KAIMJUIIPHBIE SBIIE-
HUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3Tyde-
nue CouHIa, 3aMep3aHre BOJAOEMOB, MOPCKHE
Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHed,
CHera; JJIEKTpUYeCKHe sBICHHS B atmocdepe,
3JIEKTPUUYECTBO JKMBBIX OPraHHW3MOB; MarHuT-
HOe moJie 3emiid, Apeid IMOI0COoB, POIb Mar-
HUTHOTO TOJIS JUIS JKU3HU Ha 3emiie, MOJSpPHOe
CHSIHHE; TIPH STOM TEPEBOJUTH MPAKTUIECKYIO
3ajjauyy B Y4eOHYIO, BBIIEIATH CYLIECTBEHHBIE
CBOMCTBA/MPU3HAKY (PU3NUECKUX SBJICHUII;
—ONKCHIBaTh U3y4eHHbIE CBOICTBA Tel U HU3U-
YeCKHe SBJICHUS, UCTIONB3Ys (PU3NIECCKHIE BEIH-
YHUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHs, KO-
JMYECTBO TETUIOTHI, YIENbHAs TETIOEMKOCTb
BEIIECTBA, yJeNbHAas TeIloTa IUIABJICHMS,
yIenbHas TeIUI0Ta NapooOpa3oBaHus, YACTbHAS
TEIUIOTa CrOpaHMsl TOIIMBA, KOA((UIIUEHT MOo-
JIE3HOTO JACWCTBUS TETUIOBOW MAIIMHBI, OTHOCH-
TeNbHAsl BIAXHOCTh BO3JYyXa, JIEKTPUUYECKHM
3apsil, CHJIa TOKa, DJICKTPUIECKOe HaIPsDKEHHE,
COIIPOTHBIIEHHE NPOBOJHUKA, YIEIBHOE CONPO-

[IpenmeTHbIe pe3ynbTaThl HA YIIIyOJEHHOM YpOBHE

JOJKHBI OTpa)kaTb COPMHUPOBAHHOCTH Yy O0yuaro-

LIMXCSA YMEHHUI:
— UCIIOJIb30BaTh MOHTUS (Macca ¥ pa3Mepbl MoJie-
KyJl, TEIUIOBOE JABM)KEHHE aTOMOB M MOJIEKYJI, arperar-
HBIE COCTOSIHUSI BELIECTBA, KPUCTAIIMYECKHE U aMOp(-
HbIE TeJIa, HACBIIICHHbIA M HEHACHIIIECHHBIN Map; CHo-
coObl U3MEHEHHsI BHYTPEHHEU YHEPTUH; dJIEMEHTAPHBIH
AIIEKTPUYECKUI 3apsij, NPOBOJHUKHU, MOIYIPOBOJIHUKH,
TURJIEKTPUKU, UCTOYHUKU MOCTOSTHHOTO TOKA, AJIEKTPH-
4eCKO€ U MAarHUTHOE T10JI51; ONITUYECKasi CUCTEMA) U CUM-
BOJIMYECKUN SI3bIK (DU3MKHU NPU pPEUICHUH Y4EOHBIX U
IIPAKTUYECKUX 3aau;
—YBEPEHHO pa3nyarh SBICHUS (TEILIOBOE pACIIMPEHUE
(c:karue), TEI0BOE paBHOBECHE, MOBEPXHOCTHOE HATSI-
JKEHUe, CMadyMBaHUe, KAMWULSIPHbIC SBIICHUS, HCMape-
HUE, KOHJEHCallMsl, TUIaBJIeHUe, KpUCTAIIIN3alus, KUe-
HUE, CIIOCOOBI TeIUIonepeauu (TerIonpPOBOHOCTh, KOH-
BEKILIMSI, U3TYyUCHHE); TEIIOBbIE NOTEPH, AIEKTPU3ALIUS
TeJN, B3aUMOJACHUCTBHUE 3apsiioB, NEHCTBUS dSJIEKTpHUe-
CKOI'0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE Mar-
HUTOB, JIEHCTBHE MAarHUTHOTO TOJI HAa MPOBOJHUK C TO-
KOM) 10 ONMCAHMIO MX XapaKTEPHBIX CBOWCTB U Ha OC-
HOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE
SBJICHUE;
— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (hu3uue-
CKHX SIBJICHUH B OKpY>KarolieM Mupe (B ToM unciie hpusu-
YecKue SBJICHUS B MPUPOJIE: MOBEPXHOCTHHIC U KaIlHJI-
JISIpHbIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJE, U3-
nyuenue ConHlla, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3el, 00pa3oBaHUe POCHI, TyMaHa, UHEsI, CHETa; JJICK-
TpUYECKHE SIBICHHUS B aTMocdepe, dJIEKTPUUECTBO KH-
BBIX OPTaHU3MOB; MAarHUTHOE T0JIe 3eMJTH, Ipeid moJTto-
COB, POJIb MarHUTHOTO MOJIS AJIA KU3HU Ha 3emiie, Mo-
JSIPHOE CHUSTHUE), MIPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO
3ajauy B YyueOHYIO, BBIACIATH CYIIECTBEHHBIE CBOU-
CTBa/NIpU3HAKU (PU3UUYECKUX SIBICHUN;
— OTHCHIBATh M3yYEHHBIE CBOICTBA Tel U (u3nye-
CKHE SIBIICHUS, UCTIONb3Ysl (PU3NUYECKUE BETMUUHBI (TEM-
nepaTtypa, BHYTPEHHSSI SHEPIHsi, KOJIUYECTBO TEIUIOTHI,
paboTa rasa, yaenpHas TEIUIOEMKOCTh BEIIECTBA, Y/1€Ib-
Hasl TEIUI0TAa MJIaBJICHHUS, YAeTbHas TEIIoTa mapooopaso-
BaHUs, yJlelbHasl TEIJIOTa CropaHus TOIIMBa, KOdpdu-
LUEHT MOJIE3HOT0 ACHCTBUS TEIJIOBOM MAILIMHbI, OTHOCH-
TelbHasl BJIAXKHOCTb BO3AYyXa, JJEKTPUUECKUU 3ap,
CHUJIA TOKA, DJIEKTPUUYECKOE HATIPSIKEHUE, COITPOTUBIICHUE
MIPOBOJHMKA, JIEKTPUUECKOE YAEIbHOE CONMPOTUBIICHHE
BEIlECTBA, paboTa M MOIIHOCTDH AIIEKTPUYECKOTO TOKA);
NP ONMUCAaHWW TPABWIBHO TPAKTOBaTh (DU3WUECKUA
CMBICTT HCTIOJIB3yEeMbIX BEJTMYHH, X 0003HAUYCHHUS U €1~
HULB (PU3UYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSI-
3BIBAIOIIUE JTAHHYIO (PH3UYECKYI0 BETUUYHHY C JPYTHUMHU




TUBJICHUE BEILIECTBA, pa0OTa M MOIIHOCTH JJIEK-
TPUUYECKOTO TOKA); MPH OMHCAHUHU MPABUIIBHO
TPaKTOBATh (PU3MYECKHI CMBICIT HCIIOJIb3YEMbIX
BEIMYMH, O0O3HA4YEeHUs M €IUHMLBI (uznye-
CKUX BEJIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIO-
M€ JaHHYIO (PU3HYECKYIO0 BEJIWYHMHY C ApY-
I'MMU BEJTMYMHAMH, CTPOUTH TPaQUKH H3y4YeH-
HBIX 3aBUCUMOCTEH (PM3NYECKUX BEIUYMH;
—XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NUECKue
SIBJICHUS U ITPOLIECCHI, UCIIONIb3YysI OCHOBHBIE I10-
JIO’)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHMS BEUIECTBA, IPUHLUI CYNEPIO3ULUU
noJyiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH CO-
XpaHeHus 3apsana, 3akoH Oma Ui ydacTka
ueny, 3akoH Jxoyina—IJIenna, 3akoH coxpaHe-
HUS DHEPrUM; IIPU 3TOM JaBaThb CJIOBECHYIO
(opMyITMPOBKY 3aKOHA M 3aIICHIBATh €r0 MaTe-
MaTH4ECKOE BBIPAKCHMUE;

—O0OBACHATh (PU3NYECKHUE TPOLECCHl U CBOM-
CTBa TeJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbI-
ABJIATH IIPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPO-
UTh O0BSICHEHHE U3 |—2 JOrM4ecKHUX I1aros ¢
ornopoit Ha 1—2 KM3y4eHHBIX CBOICTBa (husmye-
CKHUX SBJICHHH, (PU3NYECKUX 3aKOHOB MIJIH 3aKO-
HOMEPHOCTEM;

—pemiath pacy€THbIC 3a7a4u B 2—3 JIEUCTBUS,
UCIOJIb3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOLIIHE
¢u3nveckre BEIWYMHBI: HAa OCHOBE aHAIIN3a
YCIJIOBUS 3a/1a4yl 3alIUCHIBaTh KPATKOE yCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JIJIS pEILICHNUs 3a-
Jauu, BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXO-
IUMBIE I €€ pelIeHUs, IPOBOJAUTDL PACUYEThI U
CpaBHUBATh MOJTYYEHHOE 3HaYCHHE (pU3HUecKon
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;
—pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO
pEeIIUTh MPU MOMOIIM (PU3NYECKUX METOMOB;
UCIIOJIb3YSl OIIMCAHME MCCIIEA0BAaHNUs, BBIACIATD
IIPOBEPSIEMOE IPEION0KEHNE, OLICHUBATh ITpa-
BUJIBHOCTh MOpAJKA IPOBENCHUS HCCIEA0Ba-
HUS, 1€7aTh BBIBOJbI,

—TIPOBO/IUTH OIBITHI O HAOIIOAEHUIO (pU3UYe-
CKUX SIBIGHUM WM (PU3MYECKUX CBOWCTB TeEl
(KanwuIIpHBIE SBJICHMS, 3aBUCHUMOCTB JaBlle-
HUS BO3JlyXa OT ero o0bEma, TeMIepaTyphl; CKo-
POCTH Tpollecca OCTHIBAaHMSI/HATPEBaHUS IPH
M3JTy4E€HUH OT I[BETa M3JIy4arollel/moriomar-
1€ MOBEPXHOCTH; CKOPOCTh UCHAPEHUs BOIBI
OT TeMIepaTyphl KHUAKOCTU U IJIOWAAN €€ Io-
BEPXHOCTH; DJIEKTPU3aLUs T U B3aUMOJCH-
CTBUE OJJIEKTPUYECKUX 3apsijioB; B3aWMOJEH-
CTBUE IIOCTOSHHBIX MAarHWTOB, BM3yaJau3alus
MarHMTHBIX M0JI€H MOCTOSIHHBIX MarHuTOB; Jeii-
CTBUSI MAarHUTHOTO TIOJISl HA MPOBOJHUK C TO-
KOM, CBOMCTBAa OJJICKTPOMArHWTa, CBOMCTBA

BEJIMYMHAMH, CTPOUTH IpapUKU W3YUCHHBIX 3aBUCHUMO-
cTeil pU3nYecKrX BETUUMH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3NIECKHE SIB-
JICHUS] ¥ TPOILECCHI, UCMOJb3Ys] OCHOBHBIEC IMOJIOKECHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHUS Belle-
CTBa, YpaBHEHHUE TEIIOBOTO OallaHCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpuHIUO Cy-
MEPIO3ULIUN DJIEKTPUYECKUX TMosied, 3akoH Oma s
yuacTka uemnu, npasuia Kupxroda, 3akon Oma ayis mos-
HOHM nenw, 3akoH /[xoyns—IJIeHua, 3aKoH coXpaHeHus
SHEPIUU; MPHU ITOM pa3IuyaTh CIOBECHYIO (popmyiu-
POBKY 3aKOHA U €r0 MaTeMaTU4YeCKOE BbIPAKEHUE;

— CTPOUTH MPOCTHIE HPUZNIECKHE MOJICITH PEATbHBIX
00BEKTOB, MPOLIECCOB U SIBJICHUH, BBIICIATH MPU STOM
CYILLECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
MIPOLIECCOB, SBJICHUN; MPUMEHATh (HU3UUYECKUE MOJIEIH
Ui 0OBsICHEHUsI (PU3UYECKUX IPOLECCOB M PEIICHUS
yueOHBIX 3a7a4;

—O0OBACHATH (pU3HUYECKHE SBICHHS, IPOIECCHl U CBOM-
CTBa TeJl, B TOM YUCJIC€ U B KOHTEKCTE CUTYyallUl IMpak-
TUKO-OPUEHTUPOBAHHOI'O XapakTepa, M peliarbh Kade-
CTBEHHBIE 33/1a4H, B TOM UHUCJIE TPEOYIOIINE YUCICHHOTO
OLICHUBAHMSI XapaKTEPHBIX 3HAUCHUH (PU3NUYECKHIX BEIIH-
YHH; IPU 3TOM BBIOMPATH aJIEKBaTHYIO (DU3HUECKYIO MO-
JIeJb, BBISBJISTH MPUYUHHO-CIICACTBEHHBIE CBS3U U BbI-
CTpauBaTh JIOTUYECKYIO LIEMOUYKY PACCYXACHUN C OIo-
POl Ha U3y4EHHbIE CBOICTBA (PU3NYECKUX ABJICHUH, pU-
3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJEIIH;
—YBEpPEHHO peulaTh pacu€THble 3aj1auu (C ONnopoil Ha
2—3 ypaBHEHHUS) [0 U3y4aeMbIM TeMaM Kypca (pU3UKH,
BbIOMpas aJIeKBaTHYIO (PU3MYECKYIO0 MOJIENb, C UCIOJIb-
30BaHHEM 3aKOHOB M (hOPMyII, CBSI3BIBAIOIIMX (PH3UYE-
CKH€ BEJIMYUHBI; 3alMChIBaTh KPAaTKOE YCIIOBUE M pas-
BEPHYTOE pEIICHHE 3aJaud, BBIBISATH HEIOCTAIOIINE
WU U30BITOYHBIC JaHHBIE, OOOCHOBBIBATH BBHIOOp Me-
TOJIa PEIIeHHUs 3a/1a4H, UCIIOIb30BaTh CIIPABOYHbIE TaH-
Hble, MPUMEHATh METOJbl aHaJIN3a pa3MEpPHOCTEH, HC-
MOJIb30BaTh rpauyecKue METOAbI PELICHUS 3a1a4, Mpo-
BOJWTH MaTeMaTH4YeCKUE NpPeoOpa3oBaHUsl U PaCUETHI,
OIICHUBATh PEATHCTUYHOCTh IOJYYEHHOTO 3HAYEHUs
(u3nuecKoil BEIMYNHBI U ONPEAEIATh Pa3MEPHOCTh (PU-
3MYECKON BEIMYWHBI, MOJYYCHHON NpU PEIIeHUU 3a-
Jlauu;

— pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pe-
IIUTh NP MOMOIIHU (PU3UYECKUX METOOB, U MpeuiaraThb
OpPUEHTHPOBOUYHBIA CHOCOO pEIICHHUs; B OMHUCAHUH HC-
CJIeIOBaHMs Paclio3HaBaTh IMPOBEPSEMOE MPEIIOoIokKe-
Hue (THIOTE3y), UHTEPHPETUPOBATh MOJIYYCHHBIH pe-
3yJbTaT;

—TIPOBOJIUTH OMBITHI IO HAOTIOACHHUIO (DU3HUECKUX SIB-
JeHUH Uiu GU3NYECKUX CBOMCTB Tell (KamuUIIpHbIE SB-
JICHUs1, 3aBUCUMOCTbD JJaBJICHUS BO3/yXa OT €ro 00bEMa 1
TEMIEPaTypbl; CKOPOCTU IpOLlecca OCThIBAHUSA / Harpe-
BaHUA NP M3IYYCHUU OT IIBETa MU3IMydarolleil / morio-
1aroNIel MOBEPXHOCTH; CKOPOCTh MCHAPEHHUs BOJbI OT




AJIEKTPOABHUraTENs IIOCTOSHHOTO TOKA): (hopMy-
JUPOBATh MPOBEpsiEMblE MPEANOIOKEHHS, CO-
Ouparb YCTaHOBKY U3 NPEAJIOKEHHOTO 000py-
JIOBaHUS; OIMCHIBATh X0 OIbITAa U (HOpMyIHpO-
BaTh BBIBOJIBI,

—BBIIOJHATh HIpPSMblE H3MEPEHUs TeMIlepa-
Typbl, OTHOCHUTEIBHOM BJIAXXHOCTU BO31yXa,
CWJIBl TOKAa, HAIPSDKEHHsI C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPHOOPOB M JATYUKOB (hU3HUe-
CKUX BEJIMYMH; CPABHUBAThH PE3YyJIbTAaThl U3MeE-
peHuii ¢ y4€ToM 3aJaHHOW aOCONIOTHOH mo-
I'PEIIHOCTH;

—TIpPOBOJUThH MCCIEAOBAHNUE 3aBUCUMOCTU OJI-
HON (PU3MYECKOW BEIMYUHBI OT JAPYrod C WHC-
MOJIb30BaHUEM TIPSMBIX H3MEpEHHH (3aBUCH-
MOCTb COINPOTHUBJICHUS IIPOBOJHUKA OT €ro
JUTMHBI, TUIOMIATM TOMEPEYHOro CEYCHUs H
YIIeIbHOTO COIPOTHUBIIEHUS BEIIECTBA MPOBOJI-
HUKA; CHJIBI TOKA, HIIYIIETO Yepe3 MPOBOJHUK,
OT HalpsKEHUs Ha IPOBOJIHUKE; CCIIeI0BaHNE
IIOCJIEZIOBATEIBHOTO U TMapaJlIeIbHOIO COeAM-
HEHHWH IMPOBOJHHUKOB): IJIAHUPOBATh HCCIENO-
BaHHUE, COOMpaTh YCTAHOBKY U BBINOJHATH W3-
MepeHUsl, Clleys NPeAJIOKEHHOMY IIaHy, GUK-
CUpPOBaTh PE3yJbTAThl MOJYYEHHOH 3aBUCHUMO-
CTH B BUJIE TaOIMII ¥ TPaQUKOB, J1€1aTh BHIBOIbI
10 pe3yJibTaTaM HCCIIEI0BAHNUS;

—IIPOBOIUTh KOCBEHHBIE M3MEpeHUs (pu3nye-
CKUX BEJIMYMH (yeJbHAs TeIUIOEMKOCTh Belle-
CTBa, COIPOTHBIIEHHE IPOBOJHUKA, paboTa U
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPO-
BaTh HM3MEpEHUs, coOUpaTh SKCHEPUMEHTAIb-
HYI0 YCTaHOBKY, CII€Ays HpeIIOKEeHHOW HH-
CTPYKIIMHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUNHBL;
—co0ur01aTh MpaBUia TEXHUKH 0€301acHOCTH
npu pabore ¢ 1a00paTOpPHBIM 000PYI0OBAHUEM;
—XapaKTepPHU30BaTh MPHUHIUIBI JEHCTBUS H3Y-
YEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OTIOPOM Ha UX OMHMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIICHUsSI JOMOB, TMTPOMETp, MapoBas Typ-
OWHa, amMIIepMeTp, BOJBTMETP, CUETUHK DIICK-
TPUUYECKOW DSHEPTHH, 3JIEKTPOOCBETUTENIbHbIE
npuOOpbI, HarpeBaTeiabHbIE 3IIEKTPONPUOOPHI
(mpuMepsl), 3NEKTPUUECKUE NPEeTOXPaHUTEINH;
ANIEKTPOMArHuT, >3JEKTPOABUTATENb ITOCTOSH-
HOTO TOKA), MCTIOJIb3YSI 3HAHUS O CBOMCTBAX (u-
3UYECKUX SIBJICHUM M HeoOXoauMble (u3nde-
CKH€ 3aKOHOMEPHOCTH;

—pacno3HaBaTh MIPOCTHIE TEXHUYECKHE
YCTpPOHCTBA M  M3MEpPUTENIbHBIE  NPHOOPHI
M0 CXeMaM M CXEMAaTUYHBIM PHCYHKaM (SKU-
KOCTHBI TEepMOMETp, TEpPMOC, ICUXPOMETD,
THTPOMETp, ABUTATENb BHYTPEHHETO CTOPAHHUS,
AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI
AJIEKTPUYECKUX 1IeTIeH ¢ MOCIeA0BaTEIbHBIM U

TEMIEPATYPhl KUAKOCTU M IUIOLIAAU €€ IOBEPXHOCTH;
JNEKTPU3aLMs TEJI M B3aUMOICHCTBHE DIIEKTPUYECKUX
3aps70B; B3aMMOJEHCTBUE MOCTOSIHHBIX MarHUTOB, BU-
3yalu3anusl MarHUTHBIX ITOJIEH TIOCTOSIHHBIX MarHUTOB;
JEHCTBUSI MarHUTHOI'O IOJS HAa IPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTAa, CBOWCTBA AJIEKTPOABUTATEIS
MIOCTOSTHHOTO  TOKa): (hopMynupoBaTh IpoBepsieMoe
IPEIIOI0KEHNE (TUIIOTE3Y) O BO3MOXKHBIX pe3yJIbTaTax
HaOJIOACHNH, CAMOCTOSTENIFHO COOMpAaTh YCTAHOBKY M3
n30BITOYHOrO HAaboOpa 0OOPYAOBaHMS; ONUCHIBATH XOJ
OTbITa U POPMYIUPOBATH BHIBOJIBI;

— IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (U-
3MYECKUX BEJIMYHUH (TeMIEpaTypa, OTHOCUTENIbHAS BIIaX-
HOCTb BO3/yXd, CHJIa TOKa, HAIIPSDKEHUE, yeIbHas Tell-
JOEMKOCTh BEILECTBA, COIPOTUBJIEHUE MPOBOIHUKA, pa-
00Ta U MOILHOCTh AJIEKTPUUYECKOI0 TOKA) C UCIOJIb30Ba-
HUEM aHAJOTOBBIX U IUQPPOBBIX MPUOOPOB; 0OOCHOBBI-
BaTh BbIOOp MeTOJa M3MepeHusi, GUKCUPOBATh MOKa3a-
HUs IpuOOpPOB, HAXOAUTH 3HAYECHUE U3MEPSIEMOMN BEJH-
YMHBI C IOMOLIBI YCPEAHEHUsI PE3YJIbTaTOB CEPUU H3-
MEPEHUH U OLICHUBATh ITOTPEIIHOCTh U3MEPEHU;

— IIPOBOAMUTH IKCIEPUMEHTAIbHBIE HCCIIECJOBAHUS
3aBUCUMOCTEHN (PU3HUECKUX BEJIMYUH (3aBUCUMOCTD JIaB-
JIEHUs BO3JlyXa OT ero o0b&éMa U HarpeBaHMs WU OXJa-
JKJACHUSI; UCCIIEI0OBAaHUE SBJICHUS TEINIOOOMEHA ITPU CMe-
LIMBaHUM XOJOIHOW U ropsyeil BOJbl; 3aBUCUMOCTb CO-
IIPOTUBJICHUS IPOBOAHMUKA OT €r0 JUIMHBI, IUIOIIAU I10-
IIEPEYHOr0 CEYECHMSI U YIE€IBbHOIO CONIPOTUBIICHUS BELIe-
CTBa IPOBOJHHMKA; CHUJIBl TOKA, MPOTEKAIOUIEr0 4Yepes
IIPOBOJHMK, OT HAIPSDKEHUs Ha NPOBOJHUKE; UCCIIENO-
BaHUE I0CJIEI0BATEIbHOTO U MapalieIbHOrO0 COEIUHEe-
HUI MPOBOJHMUKOB): COBMECTHO C yuuTeNneM GOopMyIHPO-
BaTh 33/1a4y U TUIIOTE3Y UCCIIEJOBAHUSI, CAMOCTOSITEIILHO
IUITAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSTENILHO COOMPATh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY C MCIOJIb30BAHUEM HH-
CTPYKIIMH, ITPEJICTABIATH NOTYUEHHBIE 3aBUCUMOCTH (hu-
3MYECKUX BEJIMYMH B BUJE TaONHIl U TpapUKOB, OLEHU-
BaTh IIOTPELIHOCTH, JI€JaTh BBIBOJBI 110 PE3YJIbTaTaM HC-
CJIe/IOBaHUS;

— co0uro1aTh MpaBuiia 6€30MacHOro TpyAa MpH pa-
6ote ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

— XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS M3y4E€H-
HBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTH-
YEeCKHUX IPOLIECCOB C OMOPOM Ha MX OMUCaHUA (B TOM
YHClIe: CUCTEMA OTOIUIEHUS JOMOB, THTPOMETP, TapoBast
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUUK DIIEKTpUUE-
CKOM DHEPTHUH, dJIEKTPOOCBETUTEIbHBIE PUOOPHI, HAarpe-
BaTeNIbHBIE AJIEKTPOIIPHOOPH! (IIPUMEPHI), MPETOXPAHU-
TEJIH U UX MPUMEHEHUE B OBITY U TEXHUKE; IPUMEHEHHE
IIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHuTOB, 3JIEKTPOBU-
raTteiib MOCTOSIHHOTO TOKa), UCIOJIb3Yysl 3HAHHS O CBOM-
CTBax (PM3UUECKUX SBJICHUH, HEOOXOAUMBIE (PU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M
M3MEpUTENIbHbIE NPUOOPHI M0 CXeMaM M CXEMaTHYHbIM




napajuieJIbHbIM COCAMHEHUEM 3JIEMEHTOB, pa3-
JU4Yas yCIIOBHbIE OOO3HAYEHHUSI DSJIEMEHTOB
JJIEKTPUYECKUX LIETIEH;

—TpUBOANUTH MPUMEPHI/HAXOAUTh HH(pOpMa-
LU0 O MPUMEpPax MPaKTUYECKOr0 HUCIOIb30Ba-
HUS (U3MYECKUX 3HAHUW B TOBCEAHEBHOU
KU3HU [Tl oOecrieueHust 6€30MacHOCTH MPH 00-
paimieHun ¢ npubopaMH U TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3I0pPOBbI U CO-
OJII0JIEHUSI HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKpY>KalolleH cpelie;

—OCYIIECTBIATh MOUCK MH(popManuu puznye-
CKOT'0 coJiep:kaHus B ceTu MIHTepHeT, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MyTEM CpPaBHEHHS J0-
MOJIHUTEIBHBIX HCTOYHUKOB BBIJCIATH UH(DOP-
MalHl, KOTOpas SBIAETCSA MPOTUBOPEUYMBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;
—HCIOJIb30BaTh MPH BHIMOTHEHUH Y4eOHBIX 3a-
JAHUW HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy Ppusu-
YECKOI'0 COJIep KaHusl, CIIPaBOYHbIE MaTepUabl,
pecypebl cetu MHTepHeT; BiaaeTrh nmpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs
nH(OpPMAIUK W3 OJTHOW 3HAKOBOW CHCTEMBI B
APYTY1O,

—Co03/1aBaTh COOCTBEHHBIC ITUChMEHHBIC |
KpaTKHe YCTHbIE co0o0IIeHus, 06061mas uudop-
MaIMI0 W3 HECKOJBKUX HCTOYHHKOB (U3NYC-
CKOTO COJAEp:KaHHs, B TOM YHCIE MyOJIMYHO
MPEACTABIIATH PE3YJIBTATHl TPOCKTHON HIIM HC-
CJIe/I0BATEIbCKOMN AESITENIbHOCTH; IIPU ITOM I'pa-
MOTHO HCIIOJIb30BaTh W3YYEHHBIN MOHATHIHBIN
anmapat Kypca (U3HMKH, COMPOBOXAATh BbI-
CTYIUIEHUE MPE3EHTALNEN;

—TIpU BBIIIOJIHEHUU Y4E€OHBIX MPOEKTOB M HC-
clieJOBaHUH (PU3MUECKUX MPOLIECCOB pacipeie-
JSTh O0S3aHHOCTH B TPYIITNIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 3a/1a4aMU, CJICUTH 3a BBITIOJ-
HEHHUEM IUIaHa JEHUCTBUM M KOPPEKTUPOBATH
€ro, aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]T
B JIEATENBHOCTh T'PYIIIbI; BEICTPAUBaTh KOMMY-
HUKATUBHOE B3aUMOJICHCTBUE, TIPOSIBIISISI TOTOB-
HOCTb pa3peniaTs KOHGIUKTHI.

pUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPO-
METp, TMTPOMETp, [IBUTATE]b BHYTPEHHETO CTOPAHHA,
ANEKTPOCKOII, PEOCTAT); COCTABIIATD CXE-

MBI DJIEKTPUYECKHUX LIENEH ¢ MOCIEA0BATEIbHBIM U I1a-
paJIENIbHBIM ~ COEAMHEHMEM  DJIEMEHTOB, pa3iuyas
YCJIOBHbIE 00O3HAYEHUS JIEMEHTOB 3JIEKTPUUYECKHX Lie-
IIeH; HCIIOJIb30BATh CXEMbl U CXEMATUYHbIE PHUCYHKU
U3Y4YECHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIIBHBIX
pUOOPOB M TEXHOIOTMYECKHX MTPOLECCOB MPH PEIICHUH
y4eOHO-TIPaKTHUECKUX 3ajiay;

— MPUBOANTH MPUMEPHI/HAXOAUTh UHPOPMALIUIO O
IpUMepax MPaKTUUYECKOro UCHOJIb30BaHUSA (PU3NUYECKUX
3HAHUH B MOBCEIHEBHOW XU3HM JUId oOecrieueHus 0e3-
OIACHOCTHU IpH OOpallleHMH ¢ MpUOOpaMu M TEeXHUYE-
CKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbs U COOIIIO-
JICHUSI HOPM DKOJIOTMYECKOI'O IOBEICHHS B OKpPYXKaro-
el cpene;

— OCYILECTBIATh HOUCK MH(OPMAIIH (PU3UIECKOTO
coziepkaHus B cetu IHTepHET, caMoCTOATENbHO (HOpMYy-
JUPYs MOMCKOBBIN 3aIIpOC, HA OCHOBE MMEIOLINXCS 3Ha-
HUN U CpaBHEHUS JIOMOJHUTEIbHBIX UCTOYHUKOB BbIJE-
JATh UH(GOPMALIMIO, KOTOPAs ABJSETCA IPOTUBOPEUMBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

— UCIIOJIb30BaTh IPU BBINOJIHEHUH Y4EOHBIX 3aja-
HUI HAYYHO-TIOMYJIIPHYIO JINTEPATYPY PU3UUYECKOTO CO-
JIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypebl ceth MH-
TEpHET; BIAJAETh NPUEMaMU KOHCIEKTUPOBAHMSI TEKCTa,
npeoOpa3oBaHusl HHPOPMALMU U3 OJHOW 3HAKOBOH CH-
CTEMBI B JIPYTYIO;

— CO3/1aBaTh COOCTBEHHbIE NMCHMEHHBIE U KpaTKUE
YCTHBIE COOOIeHus, 0000mas uHOpMAHUIO W3 He-
CKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEPIKaHUs, B TOM
quciie MyOJUYHO MPECTAaBIATh PE3yIbTaThl IPOEKTHOM
WIM MCCIIEN0BATENbCKON IE€ATENbHOCTH; IIPU 3TOM TI'pa-
MOTHO UCIIOJIB30BaTh U3yYEHHBIN IMOHATUWHBIN anmnapar
Kypca (QU3UKH, CONPOBOXK/IATh BBHICTYIUIEHUE MPE3eHTa-
117K

— [P BBIIOJHEHUN YU€OHBIX IPOEKTOB U UCCIIEN10-
BaHUN (U3NYECKUX MPOLIECCOB paclpeAesaTh 00sS3aHHO-
CTH B IpyIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMH 3aJa-
YaMH, CJIIETUTH 3 BBIIOJIHEHUEM IIaHa IEWCTBUN U KOp-
PEKTHPOBATH €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIN
BKJIAJ] B IEATEIbHOCTb IPYIIIbI; BHICTPAUBATh KOMMYHH-
KAaTHBHOE B3aUMOJIEHCTBUE, NPOSBIAS T'OTOBHOCTh Pa3-
pemaTh KOHQIUKTHI.

9 kJjacc

bazoeuviit yposeno

Yenyoneunwuii yposeno

[IpenmeTHbIe pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh c(hOPMUPOBAHHOCTD
y 00y4aroumxcs yMeHHM:

—MWCIIONB30BaTh IOHATHUSA: CUCTEMa OTCYETa,
MaTc€pHraibHasd TOYKa, TPACKTOPHs, OTHOCUTCIIb-
HOCTh MEXaHMUYECKOTO JIBM)KEHUS, 1eopMarius

[IpeameTHBIE pe3ynbTaThl Ha YrayOJEHHOM YypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD y 00 YUAIOIIIUXCSI
YMEHUN:

— WCIOJIb30BaTh MOHATHS (CHCTeMa OTCYETa, OTHO-
CUTEJIbHOCTh MEXaHUYECKOTO JBUKEHNUS, HEBECOMOCTb U
MEPErpy3Ku, LEHTP TIKECTU, MEXAHUYECKHE BOJIHBI,
3BYK, MHOPA3BYK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIE




(ynpyrasi, jaacTU4YecKasi), TPEHUE, LIEHTPOCTpe-
MUTEIBHOE YCKOPEHHE, HEBECOMOCTh U Iepe-
IPY3KH; LIEHTP TSKECTU; aOCOIIOTHO TBEPIOE
TeJOo, UEHTP TAKECTU TBEPJOrO Tea, paBHOBE-
CHe; MEXaHUYeCKUe KoJjeOaHHs U BOJHBI, 3BYK,
UHOPa3BYK M yJIbTPa3BYK; 3JIEKTPOMAarHUTHbIE
BOJIHBI, LIIKaja 3J€KTPOMarHUTHBIX BOJIH, CBET,
OJIM30pPYKOCTh M 1aJIbHO30PKOCTb, CIIEKTPhI HC-
NyCKaHUs WM TOINIOIEeHus; anbda-, Oera- H
raMMa-u3J1ydyeHusi, U30TOIbl, SAepHas dHepre-
THKA,

—pa3nuuarh sBJIeHHUs (PaBHOMEpPHOE U Hepas-
HOMEpPHOE IPSIMOJUHENHOE BUKEHUE, PAaBHO-
YCKOPEHHOE NPSMOJMHEHHOE ABHKEHHE, CBO-
00/HOE MajieHne Tell, PAaBHOMEPHOE JIBUKCHHE
[0 OKPY>KHOCTH, B3aUMOJEHUCTBUE TeN, PEak-
TUBHOE JIBWXKEHHE, KOJeOaTelnbHOE IBMKEHHUE
(3aTyxaromue 1 BEIHYXICHHbIE KoJie0aHus), pe-
30HAHC, BOJHOBOE JBW)KEHUE, OTpaKEHUE
3BYKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OT-
pakeHUE U MPEJIOMJICHHE CBETA, MOJHOE BHYT-
pEHHEe OTpaKEHHUE CBETa, Pa3sioKeHUe Oesoro
CBETa B CIEKTP U CIOKEHHUE CIEKTPAJIbHBIX L[BE-
TOB, AMCIIEPCUS CBETA, €CTECTBEHHAs paln0aK-
TUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOIO CIIEK-
Tpa U3JIY4YEHHUs1) 110 OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIO-
IIMX JJaHHOE (PU3UYECKOE SBJICHUE;
—pacno3HaBaTh [IPOSBIIEHUE U3YUYEHHBIX (PU3U-
YEeCKHUX SIBJICHUH B OKpY’KarolleM Mupe (B TOM
yrcie (Gu3nyecKue SBICHHUS B MPHPOJE: MPH-
JIMBBI U OTJIMBBI, IBWKeHUE Tu1aHeT ColHeuyHOU
CUCTEMBbI, PEaKTUBHOE JBUKEHHE KUBBIX Opra-
HU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€M-
JETpsCEHUE, CEHCMHUYECKHE BOJHBI, ILYHAMH,
9X0, LBETA TE€J, ONTUYECKUE SBIICHUS B IPH-
pone, OuojorMyeckoe JEHCTBUE BHIUMOTIO,
yIAbTPaUOJIETOBOTO M PEHTI€HOBCKOIO H3IIy-
YeHWH; €CTECTBEHHbIN pPaJuOaKTUBHBIA (OH,
KOCMUYECKHE JTyYH, palMOaKTUBHOE U3JIy4ECHUE
MPUPOJHBIX MHUHEpAJIOB; JAEUCTBUE paJHOaK-
TUBHBIX M3JIy4€HUIl Ha OpraHHU3M YeJIOBEKa),
IIPU 3TOM [E€PEBOJIUTH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOM-
CTBa/pU3HAKU (PUBUYECKUX SIBICHUN;
—ONMCHIBaTh U3y4eHHbIE CBOICTBA TeN U HU3U-
YeCcKHUE SIBJICHMS, UCTIONb3Ys PU3NYECKUe BEH-
YUHBI (CPEAHsISI U MTHOBEHHAs CKOPOCTh Tela
P HEPaBHOMEPHOM JABH)XEHUH, YCKOPEHHE,
IepeMELIEHHE, MyTh, YIJIOBas CKOPOCTb, CHJIA
TPEeHHUsI, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKO-
peHHe cBOOOAHOTO MaICHUs, BEC TeNa, UMITYJIbC
TeJa, UMITYJIbC CHUJIbI, MEXaHUYecKasl paboTa U
MOILHOCTb, IOTEHIIMAJIbHAS DHEPTHsI TEJA, NOA-

BOJIHBI, PEHTI€HOBCKOE M3JIy4eHHE, IIKaja dIeKTpomar-
HUTHBIX BOJIH, ICTOYHUKHU CBETa, OJIM30PYKOCTh U Jallb-
HO30PKOCTb, CIIEKTPBl HCIIYCKaHHWsI M MOTJIOIICHUS;
anb(da-, OeTa- U raMMa-u3Iy4eHUs, U30TOIbI, sJIEpHAs U
TEPMOsIIEpPHAst PHEPTETHKA) U CUMBOJIMYECKUN S3bIK (PH-
3MKM IIPU PELICHNU Y4eOHBIX U MPAKTUYECKUX 3a/1a4;
—YBEPEHHO pa3nyaTh sBJICHUS (PaBHOMEPHOE U HEPAB-
HOMEpPHOE MNPSAMOJIMHENHOE IBH)KEHHE, PaBHOYCKOPEH-
HOE TPSMOJHMHEHHOE IBM)KEHUE, CBOOOJHOE IMaJeHUE
TeJl, IBUKEHHUE IO OKPYXXKHOCTH, B3aUMOJEHCTBUE Tell,
pPaBHOBECHE MAaTEPUAIBHOM TOUKH, PEAKTUBHOE JIBUIKE-
HHE, HEBECOMOCTb, Kosie0aTeabHOe ABMKEHHE (FapMOHHU-
YeCKHE, 3aTyXaloIlue, BRIHYXK/ICHHbIE KOJIeOaHus), pe3o-
HaHC, BOJIHOBOE JBHKEHUE (PaclpoCTpaHEHHUE U OTpaXke-
HUE 3BYKa, HHTephepeHus u Audpaxiust BOJIH), IPSMO-
JUHEHHOE PAaCHpOCTPaHEHUE, OTPAKEHUE M IpesoMIie-
HHE CBETA, IOJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3iIo-
JKEHHEe OEJIOro CBEeTa B CHEKTP U CIOKEHHE CHEKTpallb-
HBIX I[[BETOB, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3HUK-
HOBEHUE JIMHEWYaTOro CHEeKTpa MU3JIy4yeHHs) MO OIHca-
HUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, J€-
MOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBICHUE;
—pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKUX
SBJICHUN B OKpY’KarolleM Mupe (B TOM uucie pusnde-
CKHE SIBJICHUS B IPUPO/IE: IPUIIUBEI M OTJIMBEI, IBUKEHUE
wiaHeT COJIHEYHOM CHUCTeMbl, PEaKTUBHOE [BUIKECHUE
JKUBBIX OPTaHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHUE BOJIHBI, IIYHaMH, 3XO,
I[BETA TEJI, ONTHYECKUE SABJICHHUS B IPUPOJIE, OHOIIOTHYe-
CKO€ JEeUCTBUE BUAMMOIO, YIbTPa(UOJIETOBOIO U PEHT-
IF€HOBCKOI'O M3JIyYEHUH; €CTECTBEHHBIN paJOaKTUBHBIN
(GOH, KOCMHUYECKHE JIy4M, PaJMOAKTHBHOE H3IIy4YeHHUE
NPUPOJHBIX MUHEPAJIOB; ACWCTBUE PAJMOAKTHBHBIX W3-
Jy4YEeHU Ha OPTaHU3M UYeJIOBEKa), IPU 3TOM NEPEBOINUTh
NPaKTUYECKYI0 3a/ady B Y4eOHYI0, BBIIENATH CyIe-
CTBEHHbIE CBOMCTBA/PU3HAKU (PU3NUECKUX SIBIICHHIA;
— OINHCHIBATh U3y4YCHHBIE CBOWCTBA Tel U (U3NIECKHE
SBJICHUS, UCTIOJIB3Ys (PU3NUYECKHE BEIUUUHBI (CpeAHAS U
MTHOBEHHAsi CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JIBU-
KEHHUHU, YCKOpPEHHUE, NepeMellleHle TpU paBHOYCKOPEH-
HOM TIPSIMOJIMHEWHOM JBIDKEHHH, YTJIOBas CKOPOCTH,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, Cuja TPeHMs, CHiia
YIPYTOCTH, CUJIA TAKECTH, yCKOPEHUE CBOOOJHOI O Maje-
HUS, BEC Tella, HEHTP TSHKECTH TBEPJOTO Teja, UMITYJIbC
TeJa, UMITYJIbC CHIIBI, MOMEHT CHJIbI, MEXaHHUYeCKasl pa-
00Ta ¥ MOIIHOCTh, MOTEHLUAILHAS DHEPTUs Teja, Mo
HSTOTO HAJI TOBEPXHOCTHIO 3€MJIH, TOTEHITHATIbHAS dHEP-
TSl CKATOM NMPYXHUHBI, KHHETUYECKasi SHEPIusl, MOJIHas
MeXaHU4YeCcKasi YHEPTHUs, TIEPUOJ] M YacTOTa KOJICOaHHH,
NepuoJl MaTeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB,
JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKO-
pPOCTh CBeTa, IOKa3aTellb MPETOMIICHUS Cpenbl); MpHU
ONHACAaHWH TIPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCMOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS] U EIUHUIIBI




HSTOT'O HaJl IOBEPXHOCTHIO 36MJIU, IOTEHLIUANb-
Hasl DHEPIUsl CKATOW NPYKUHBI, KHHETUYECKAs
SHEprus, NOJHAs MEXaHW4YecKas 3HEpIus, Ie-
pHOA M yacToTa KojeOaHWH, IJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb
CBETa, M0Ka3aTeslb MPEJIOMIIEHUs Cpelibl); Ipu
OIMCAaHWU TPABUWIBHO TPAKTOBATH (PU3UUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIWYHMH, 0003HaYeHUs
U eIUHUIBl (U3NYECKUX BEITUYMH, HAXOIHUTh
(bopMyIbl, CBA3bIBAIOILUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKyd HM3Y4EHHBIX 3aBUCUMOCTEH (usnue-
CKUX BEJINYUH;

—XapaKkTepHU30BaTh CBONCTBA Tel, (pU3NUECKue
SIBJIGHUSI M TIPOLIECCHI, UCII0JIb3YS 3aKOH COoXpa-
HEHUS DHEPIuH, 3aKOH BCEMUPHOI'O TATOTECHH,
IIPUHLIMII CYIIEPIIO3ULIUHU CUJL, IPUHIUI OTHOCH-
TenbHOCTH ['anuiies, 3akoHsl HploTOHA, 3aKOH
COXPAHEHHUs MMILYJIbCA, 3aKOHBI OTPAaXXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsi-
JIOBOT'O U MacCOBOI'O YHCEJI IPU SIIEPHBIX peak-
LUSX; [IPU 3TOM JaBaTh CIOBECHYIO (OPMYIIH-
POBKY 3aKOHa U 3alMChIBaTh €r0 MaTeMaruye-
CKO€ BBIPAKEHUE;

—O0OBACHATh (PU3NYECKHUE TPOLECCHl U CBOM-
CTBa TeJI, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
[IPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa: BbI-
ABJIATH IIPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPO-
UTh OOBSICHEHHE U3 2—3 JOTMYECKHX I1aroB ¢
ornopoi Ha 2—3 KM3y4YEeHHBIX CBOWCTBA (husmue-
CKHUX SIBJICHHH, (PU3NYECKUX 3aKOHOB WJIH 3aKO-
HOMEPHOCTEH;

—pemarh pacdy€THble 3a7aud (ONMHUparOLIHecs
Ha CUCTeMY M3 2— 3 ypaBHEHHH), UCHOIb3Ys
3aKOHBI M (OPMYJIBI, CBSI3BIBAIONINE (U3UYE-
CKHE€ BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS
3aJlayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BbISB-
JSATh HEAOCTAIOLIUE UM U30BITOYHBIE TaHHBIE,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMbIE
JUISl pELIEHMs], TPOBOINUTh PACUETHI M OLIEHNUBATh
PEATMCTUYHOCTH MOTYYEHHOT 0 3HaUeHUsI Hr3H-
4EeCKOW BEJIMYMHBI;

—pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO
pPEeLUTh NMPH MOMOLIM (PU3HMUECKUX METOJIOB;
UCIIOJIb3YSl OMMCAHKUE HCCIIE0BaHNUs, BBIACIATh
IIPOBEPSAEMOE IIPEATION0KEHNE, OLICHUBATh ITpa-
BUJILHOCTh TMOPSAJIKa IPOBEIEHUS HCCIIEe0Ba-
HUs, J€NaTh BBIBOJABI, UHTEPIPETUPOBATH pe-
3yNbTaThl HAOIIOACHUH U OTIBITOB;
—TIPOBOJIUTH OMBITHI O HAOIIOAEHUIO pU3UYe-
CKUX SIBIEHUN WM (PU3MYECKHX CBOWCTB Tl
(u3yuenue BTOporo 3akoHa HploToHa, 3akoHa
COXPAHEHHUs SHEPruH; 3aBUCHUMOCTb IEpHOJa
Kose0aHUl MPY)KMHHOTO MasTHUKAa OT MacChl
rpy3a 1 )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh

($U3MUeCKUX BETHMYMH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIO-
M€ JaHHYI0 (PU3NYECKYI0 BEJIMYMHY C APYTUMU BEIH-
YMHAMH, CTPOUTH TpaUKHU HM3YUYEHHBIX 3aBHCUMOCTEH
(bu3NYECKUX BEJIUYMH;

— XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SB-

JICHUS U MPOLIECCHI, UCIIONIb3YS 3AKOH COXPAHEHUs SHEP-

MU, 3aKOH BCEMUPHOTO TATOTEHUs, IPUHIUI CYIIEpIIO-

3UIMU CWJI, MPUHLUII OTHOcHUTeNbHOCTH [anumnes, 3a-

KOHBbI HbIOTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, TEOPEMY

0 KHHETUYECKOW SHEpruu, 3akoH ['yka, 3akoH bepnyniu,

3aKOHBl OTPaKEHUS M TPEIIOMIICHHS CBeTa, (popmyiy

TOHKOM JIMH3bI, [JIAHETAPHYIO MOJEIb aTOMa, HYKJIOH-

HYIO MOJIEJIb aTOMHOTO $Ipa, 3aKOHbI COXpAaHEHUS 3apsi-

JIOBOTO M MACCOBOI'O YHCEJI ITPH SIACPHBIX PEAKLUSX; IPU

ATOM pa3NyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U

€ro MaTeMaTU4eCKOEe BBIPAXKECHUE;

— CTpouTh (PU3HYECKHE MOAETH PEaJbHBIX OOBEKTOB,
MIPOLIECCOB U SIBJICHUM, BBIACIATH MPU 3TOM CyLIe-
CTBEHHBIE M BTOPOCTEIICHHBIE CBOHCTBA OOBEKTOB,
MIPOLIECCOB, SBIICHUN; MPUMEHSITh (PUINUECKUE MO-
Jenu Uit O0BSICHEHUS! (PU3MUYECKUX MPOLIECCOB M pe-
HIeHHs y4eOHBIX 3a]1a4;

—OOBSICHATh PU3NYECKUE SBJICHUS, IPOLECCHl U CBOM-

CTBa TEJ, B TOM YHCJI€ B KOHTEKCTE CUTYalluid TPAKTUKO-

OpPUEHTUPOBAHHOT'O XapaKTepa, U PelIaTh KaUeCTBEHHBIE

3aJ1a4uM, B TOM YKCie TpeOyIolre YUCIEHHOTO OIIEHUBA-

HUS XapaKTEPHBIX 3HAYCHUN (PU3MYECKUX BEIHYUH; TIPU

STOM BBIOHMpATh aJIeKBaTHYIO (U3MUYECKYIO MOJIENb, BbI-

ABJIATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U BBICTpauBaTh

JIOTUYECKYIO LIETIOYKY PacCyKIE€HUW M3 2—3 IMIaroB C

OTOPOY Ha M3YYCHHBIC CBOMCTBA (PU3UUCCKUX SBICHHM,

¢bu3nyeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH;

—YBEPEHHO pellaTh pacyETHbIE 33/1a4U M0 U3Y4aeMbIM

TeMaM Kypca (U3UKH, BbIOMpas aJeKBaTHYIO (u3nde-

CKYIO MOJieJlb, C UCIIOJIb30BAaHUEM 3aKOHOB M (popmy,

CBSI3bIBAIOIIMX (DU3UYECKUE BEIMYUHBI; 3alUChIBATh

KpaTKO€ YCJIOBHE U Pa3BEPHYTOE pEIlIeHUE 3aJau, BbI-

SBJISITh HEJAOCTAIOIIME WIM W30BITOYHBIE TaHHBIE, 000C-

HOBBIBATh BHIOOP METO/a PELIEHUs 3a7ayud, HCIOIb30-

BaThb CIIPAaBOYHBIE JIaHHBIE, IPUMEHATh METO/IbI aHAJIN3a

Pa3MepHOCTEH, UCTIOIH30BATh rpaUuECKUe METOIBI pe-

HIEHUs 3ajay, MPOBOJUTH MaTeMaTHUecKue mpeoldpaso-

BaHUs U pacué€Thl, OLIEHUBATh PEATUCTUYHOCTD MOJTyYEeH-

HOTO 3HAYeHMsI (U3UYECKOM BETMYMHBI M ONpPEIENsATh

pa3MepHOCTh (PU3UUYECKOIN BEITMYUHBI, MOTYYEHHON TIPH

pEILIEHNN 3a]a4H;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOYHO pe-

HIUTH MPU IOMOUIH (PU3MYECKHX METO/I0B, U IPEeJaraTh

OpUEHTUPOBOYHBIN crOcO0 pelleHus; B ONHWCAHUU HC-

CJIEIOBaHMS PACIIO3HABATh MPOBEPSEMOE MPEATOIOKE-

Hue (TUIOTE3Y), OLIEHUBATh MPAaBUIBLHOCTH MOPSIIKa IIPO-

BEJICHUS MCCIIEOBAHMsI, MHTEPIPETUPOBATh IOIy4YEH-

HBIN pe3yJbTaT;

— MPOBOJIUTH OIIBITHI 110 HAOIIOJICHUIO (PU3UUECKUX SIB-

JIeHUN W (PU3NIECKUX CBOMCTB TeJl (M3y4€HHUE BTOPOTO




OT aMIUTUTYJbl MaiblX KoJeOaHWi; MpsSIMOIIU-
HEITHOe pacIpOCTpaHEHHE CBETa, Pa3JIOKEHHE
0eroro cpera B CHEKTpP; H3YyYCHHE CBOWCTB
M300pakeHMs] B IUIOCKOM 3€pKajie M CBOICTB
n300pakeHus IpeIMeTa B COOMpAroIe JIHH3E;
HaOJIIOICHNE CIUIONIHBIX U JIMHEHYAThIX CIICK-
TPOB H3IIyYCHHS): CAMOCTOATENBHO COOHMpAThH
YCTaHOBKY M3 M30BITOYHOTO Habopa 00opyso-
BaHUs; OINHKCBHIBATH XOJ OIBITA U €ro Pe3yib-
TaThl, POPMYIIMPOBATH BHIBOJIBI,

—TIPOBOUTH TIPU HEOOXOIMMOCTH CEPHIO Tpsi-
MBIX U3MEPEHHI, OTIPEIesisi CpeIHEe 3HAUCHHE
U3MepSIeMOM BeTHMUMHBI ((POKYCHOE pacCTOSTHHE
coOuparomield JIMH3bI); OOOCHOBBIBATH BHIOOP
croco6a n3MEepEeHUs/ I3MEPUTEITHHOTO TIPUOOPa;
—TIIPOBOJIUTH UCCIICIOBAaHUE 3aBUCHUMOCTEN (-
3MYECKUX BEITUYHH C WCIOJE30BAHUEM MPSMBIX
W3MEPEeHUH (3aBHCUMOCTh TYTH OT BPEMCHH
IPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 Hadalb-
HOW CKOPOCTH; TIeproJia KoJieOaHUu MaTeMaTH-
YECKOr0 MasTHUKA OT JJIMHBI HUTH; 3aBUCHMO-
CTH yIJIa OTPAXCHUS CBETA OT yIJIa MaJCHHS U
yII1a MpeIOMIICHHSI OT yTJIa MaJieHNs): TUTaHUPO-
BaTh MCCIICJIOBAHUE, CAMOCTOSTEIIBHO COOUPATh
YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl IIONY-
YCHHOW 3aBHCUMOCTH (PM3UYECKUX BEIHYUH C
y4€TOM 3alaHHOM MOTPEIIHOCTH U3MEPEHUN B
BUjIc TaOJHUIl U TpadUKOB, JeJaTh BBIBOJBI 110
pe3ybTaTaM HCCIIeJOBAHNUS;

—TIIPOBOJIUTh KOCBEHHBIC M3MEpEHUsS (u3nye-
CKUX BEIMYHUH (CPEIHSISI CKOPOCTh M YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM IBUXEHHH, YCKO-
peHue cBOOOAHOIO MaJieHusi, KECTKOCTh MpY-
KUHBI, KOOGOUIIUEHT TPEHUS CKOJBXKEHHS, Me-
XaHWYecKas paboTa ¥ MOIIIHOCTh, YaCTOTA U TTe-
pHuOJ KoNeOaHW MaTEMAaTUYECKOTO U MPYKUH-
HOTO MAasTHHKOB, ONTHYECKas cuja coOuparo-
e TUH3BI, paJuoaKTUBHBIN (OH): MIAHHPO-
BaTh HM3MEpPEHUs; COOMpaTh SKCIEPUMEHTAIb-
HYIO YCTaHOBKY U BBITMIOJHATH U3MEPEHUS, CIe-
NOys. TPEIIOKCHHONH WHCTPYKIWU; BBIYUCIIATH
3HAYEHUE BEIUYHHBI M aHaJIH3UPOBATH TOY-
YCHHBIC PE3YIIbTATHI;

—co0r01aTh TpaBHUiia TEXHUKH 0€30MacHOCTH
pu paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
—pa3nu4aTh OCHOBHBIE MPU3HAKU H3YYCHHBIX
Gu3NYeCKUX MoOJeNel: MaTephalbHas TOYKa,
a0COIOTHO TBEPIOE TENO, TOUCYHBIH UCTOYHHK
CBeTa, Jy4, TOHKas JINH3a, TUIaHETapHast MOJIeITh
aToMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/1pa;
—XapaKTepHU30BaTh NMPHUHIIHIBI JCHCTBUS H3Y-
YEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C
OTIOpPO Ha WX ONHCaHUs (B TOM YHCIIE: CITHI0-
METp, JATYUKH TIOJI0KEHUS, PACCTOSIHUS U YCKO-

3akoHa HpI0TOHA, 3aKOHA COXPAHEHUs PHEPIUM; 3aKOHA
COXpaHEHHUsI UMITYJIbCa, ACHCTBHE 3aKOHA bepHymm u
BO3HUKHOBEHHUE MOJABEMHOMN CUJIBI KPbLIA, 3aBUCUMOCTD
nepuoa KoneOaHuil MpYyXKMHHOTO MasTHHKA OT MaccChl
rpy3a u >K€CTKOCTH MPY>KMHBI U HE3aBUCUMOCTb OT aM-
IUTUTY/ABl MaJIbIX KOJIeOaHMI; MPSIMOIMHEHHOE pacmpo-
CTpaHEHHE CBETa, pa3jiokKeHUe OeJ0oro cBeTa B CIEKTP;
U3Y4YE€HHE CBOMCTB M300pa)KC€HHs B IUIOCKOM 3€pKaje U
CBOWCTB U300pakeHHsI IPeIMETa B COOMPAIOLIEH JINH3E;
HaOJI0/IEHUE CIUIONIIHBIX U JTUHEHUYAThIX CIEKTPOB U3ITY-
4yeHus1): (OpMYIHPOBATEH MPOBEPSIEMOE MPEATION0KEHUE
(runotesy) 0 BO3BMOXKHBIX pe3yJibTaTax HabI0IeHH, ca-
MOCTOSATEIBHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyA0BaHUs; ONUCHIBATH X0 ONBITA U (HOPMY-
JMPOBAThH BHIBOKI;

—TIPOBOJIUTH MPHU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3-
MEPEHHH, ONIPEAEINSS CPEIHEE 3HAUEHNE U3MEPSIEMON BE-
JUYUHBI U OTPEeNisas MOTPEelIHOCTh Pe3yIbTaTOB Mpsi-
MBIX M3MEpeHHil; 000CHOBBIBaTH BHIOOp criocoba u3Me-
PEHUS/U3MEPUTENHEHOTO IPUOOPA;

—TIIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIIU-
YUH (CPEeIHssl CKOPOCTh M YCKOPEHHE TeJla IpU PaBHO-
YCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO Iaje-
HUS, KECTKOCTD MPYKUHBI, KOOPDUIIUEHT TPEHUS CKOJIb-
JKEHUs, MEXaHW4yecKasi paboTa U MOILHOCTb, YaCTOTa U
nepuoj; KoieOaHWi MaTeMaTH4eCKOro U IMPYKUHHOTO
MasiTHUKOB, (DOKYCHOE PACCTOSIHUE COOMPAOILEH JTMH3bI
u e€ onThYecKas cuja, pagloakTUBHBIN (DOH) C HCIIONb-
30BaHHEM aHAJIOTOBBIX U MUPPOBLIX TPUOOPOB: 0OOCHO-
BBIBaTh BBIOOpP METOJA U3MEPEHHUs, TIIaHUPOBATh U3Me-
PEHHUS; CAMOCTOATEIBHO COOMPATh SKCIIEPUMEHTAIHHYIO
YCTAHOBKY; BBIUMCIIATh 3HAaUEHUE BEJIMUMHBI U aHAIN3H-
poBaTh MOJy4YEHHBIE PE3YNbTAThl, OLIEHWBAs MOTpPEIl-
HOCTb PE3YJbTAaTOB KOCBEHHBIX U3MEPEHUI;
—TIIPOBOJIUTH IKCIIEPUMEHTAIbHBIE UCCIIEIOBAaHUS 3aBU-
CUMOCTEH (PU3NYECKUX BEIMYUH (3aBUCUMOCTH ITyTH OT
BPEMEHHM IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 Haualb-
HOM CKOPOCTH; 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS
OT CWJIBI HOPMaJIbHOTO JABJIEHUS, MEepuojia KojJeOaHui
MaTEMaTUYECKOT0 MasiTHUKA OT JUIMHBI HUTH; ONIpeaee-
HUE YCKOPEHUs1 CBOOOIHOTO MaJIeHUs; UCCIIeI0BaHUE U3-
MEHEHHs BETMYMHBI M HAPaBJIEHUS HHIYKIIHOHHOTO TO-
Ka; 3aBUCUMOCTb yIjla OTPaXK€HHS CBETa OT yIJia Maje-
HUS, yIila TpPEeJIOMIIEHHMs] OT yIJla MaJeHUs CBETOBOIO
Jy4ya; HUCCIeI0BaHUE TPEKOB: M3MEpPEHUE SHEPruu ya-
CTHIIBI TTI0 TOPMO3HOMY IyTH (10 poTorpadusm)): cos-
MECTHO € yuuTeseM (GopMyIupoBaTh 3a7auy U TUIIOTE3Y
HCCIJIEJOBAHMsI, CAMOCTOATEIBHO TNIAHUPOBATH UCCIEN0-
BaHUE, CAMOCTOSITENIbHO COOMPATh IKCIEPUMEHTATbHYIO
YCTaHOBKY, IPEACTABIATh IOJIYYEHHBIE 3aBUCHMOCTH
(MBUYECKUX BEJIMYMH B BUJE TAOIHUI] U TPpaHUKOB, Olle-
HUBaTh MOTPELIHOCTH, JIeIaTh BBIBOJBI [0 pe3yjbTaTaM
HCCJIEIOBAHMUS,

— co0uro1aTh npasuiia 6€30MacHOro Tpyaa MpH pa-
60Te ¢ 1a00paTOPHBIM 000PYIOBAHUEM;




pEeHHUs, paKeTa, HXO0JIOT, OUKHU, IEPUCKOTI, (HOTO-
anmapar, ONTHYECKHE CBETOBOJbI, CIEKTPO-
CKOII, TO3UMETp, kKamepa Bunbcona), ucnonb3ys
3HaHUs O CBOMCTBAX (PU3NYECKUX SIBJICHUH U He-
00xoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
—MUCII0JIB30BaTh CXEMbl U CXEMAaTUYHbIE pU-
CYHKHU M3y4YCHHBIX TEXHUYECKUX YCTPOUCTB, U3-
MEpPUTENIbHBIX HPUOOPOB M TEXHOJOTHYECKUX
MPOIECCOB TPU PELICHUH Y4eOHO-TIpaKTHYe-
CKUX 3a/1a4; ONTHYECKUE CXEMBI JUIsl IOCTPOe-
HUS U300paXeHUl B IIIOCKOM 3€pKajie U COOH-
paroniei JInH3e;

—TIPUBOJUTH TPUMEPBI/HAXOAUTh HH(OpMa-
LU0 O MPUMEPAX MPAKTUUYECKOro HUCIOJIb30Ba-
HUS (QU3UYECKUX 3HAHUH B IOBCEIHEBHOU
KHU3HU [T oOecriedyeHrs 0e30MacHOCTH MpH 00-
pamieHnH ¢ TnpuOOpaMH M TEXHHYECKUMH
YCTPOICTBAMHU, COXPAHEHUS 3]I0pOBbsI U CO-
OJIOZICHNST HOPM 9KOJIOTUYECKOTO TOBEJICHHS B
OKpy>KarolleH cpene;

—OCYIIECTBIIATh OUCK WHpOpManuu Gusnde-
CKOT0 cojiepkaHus B cetu VHTepHeT, caMocTo-
ATENBHO (OPMYIHPYS TIOMCKOBBIN 3aIpoc,
HaXO/AUTh IYTH ONpEAETeHUs IOCTOBEPHOCTH
[IOJIy4UEHHOM HMHQOpMalMM Ha OCHOBE HMEIO-
IIMXCSl 3HAHUM M JIONOJHHUTEIbHBIX MCTOYHH-
KOB;

—MCII0JIb30BATh IPH BHINOJIHEHUH Y4eOHBIX 3a-
JTaHWN HAYYHO-TIOMYJISIPHYIO TUTepaTypy pusu-
YECKOI'0 COJIepKaHMsl, CIIPaBOYHbIC MaTepHalbl,
pecypcel cetn MHTEpHET; BianeTh MpUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, INpeoOpa3oBaHMs
vH(pOpMalui U3 OJHOM 3HAKOBOM CHUCTEMBI B
ApPYTyIo,

—co03/1aBaTh COOCTBEHHBIE TMCbEMEHHBIE U YCT-
HbIE COOOIIIEHNs Ha OCHOBE MH(OpMAIIUU U3 He-
CKOJIKUX MCTOYHHKOB (PU3MYECKOTO COZIepiKa-
HUS, MyOJIMYHO TPEACTaBIATh PEe3yNbTaThl IPO-
eKTHOM WJIM HCCIIEIOBATENBCKOM A TETbHOCTH;
IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh MU3YYEHHBIN
MOHATUMHBIN anmapar u3y4aeMoro pasnaena pu-
3MKH U CONPOBOXK/IATh BBICTYIUIEHUE MPE3EHTA-
nuen ¢ yuéToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.

— XapaKTepu30BaTh MPUHIUIBI JACHCTBHUS HU3Yy4EH-
HBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB M TEXHOJIOTHU-
YEeCKHUX IPOILIECCOB C OMOPOM Ha MX OMUCAHUA (B TOM
qucie: CIUIOMETP, TaTUUKU M10JIOKEHUS, PACCTOSHUS U
YCKOPEHUS, paKeTa, 3X0JIO0T, OYKH, IepUCKoTII, (poToanma-
paT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOII, TI03UMETP, KamMepa BuibcoHa), ucronb3ys
3HaHUs O CBOMCTBaxX (PU3MUECKUX SIBJICHUH U HEOOXOAU-
Mble (HU3UYECKHE 3aKOHOMEPHOCTH; HCIOIb30BaTh
CXEMBl M CXEMaTH4YHble PUCYHKH M3YYEHHBIX TEXHHYeE-
CKUX YCTPOHCTB, U3MEPHUTEIHHBIX TPUOOPOB U TEXHOJIO-
TMYECKUX IMPOLIECCOB MPHU PELICHUH y4eOHO-IIPaKTHYe-
CKUX 3aJ1a4; ONTHYECKUE CXEMBbI JUIsl TOCTPOCHHS N300-
pa’KeHH B IVIOCKOM 3€pKaJie 1 cOOMparoLel J1H3e;

— MPUBOANTH MPUMEPHI/HAXOAUTh UHPOPMALIUIO O
IpUMepax MPaKTUYECKOro UCHOIb30BaHUS (PU3NYECKUX
3HAHUI B MOBCEIHEBHOW XM3HM Ui oOecreueHus 0e3-
OMaCHOCTHU IpH OOpallleHuH ¢ NMpUOOpaMu M TEeXHUYe-
CKUMH YCTPOWCTBAMH, COXPaHEHHS 3JI0POBbSI U COOIIO-
JICHUsS. HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPYXKako-
e cpene;

— OCYILECTBIATh HOUCK MH(OPMAIIH (PU3UIECKOTO
coJiepKaHus B ceTH VIHTepHET, CaMOCTOSTENEHO (OopMy-
JMPYs OUCKOBBIN 3apOC, HAXOAUTh IIYTH ONPE/IEIECHUs
JIOCTOBEPHOCTH TMOJy4eHHONH HH(OpManu Ha OCHOBE
UMEIOIIUXCS 3HaHUH U JOMOIHUTENBbHBIX HCTOYHUKOB;
—MCIOJIB30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHHUN
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3NYECKOIro coaep-
YKaHWSA, CIIPABOYHBIE MaTepHalibl, pecypchl cetu MHTep-
HET; BJIaJeTh NpUEMaMM KOHCIEKTUPOBAHMS TEKCTa,
npeoOpazoBanus HHGOpPMAIIMKA W3 OJHON 3HAKOBOH CH-
CTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIC H YCTHBIE CO00-
IIEHUs] HA OCHOBE MH(OPMAIIMU U3 HECKOJIBKHX HCTOY-
HUKOB (PM3NYECKOTO COJIEpKaHus, MMyOJINYHO MPECTaB-
JSTh PE3yNbTaThl MPOEKTHONW WM HCCIEI0BATENbCKON
NEeSITeTbHOCTH;, TIPH STOM TPAMOTHO HCIIOJIB30BATh U3Y-
YEeHHBI NOHATUIHBIN annapaT u3y4aeMoro paszena (u-
3WKH M CONPOBOXXIATh BBICTYIUICHWE IPE3CHTAIUEH C
yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA, KYPCA (IIO 'TOAAM OBYYEHUA)

BA30BbI YPOBEHDb

7 KUIACC
Ne HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI Ko/1M4ecTBO 4acoB DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n KOH- | IPaKTH- pecypceel

peero TPOJIb- | YecKHe
Paznen 1. @u3uka u e€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1./®usmKa — HayKa O IPHPOLIE 1 https://resh.edu.ru/subject/28/7/
1.2 |®usnyeckue BEINYHHBI 3 2 https://www.yaklass.ru/p/fizika#program-7-klass
1.3 [EcTecTBEHHO- HAYYHBIHA METOJI O3HAHHUS 2 1 |https://os.mipt.ru/#/phys/class/7
HToro o pasneny 6
Paznen 2. [lepBoHavyasibHble CBeleHHs] 0 CTPOEHUH BelllecTBa
2.1.Ctpoenue BemiecTna 1 1 https://resh.edu.ru/subject/28/7/
2.2.|/IBuKeHHe U B3aUMOJICHCTBHE YaCTUL] BELIECTBA 2 https://www.yaklass.ru/p/fizika#program-7-klass
2.3.|ArperatHble COCTOSHUS BEILECTBA 2 1 https://0s.mipt.ru/#/phys/class/7
MToro no paszneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe Tel
3.1.MexaHnndeckoe JBUKEHUE 4 https://resh.edu.ru/subject/28/7/
3.2 UMuepuus, Macca, II0THOCTh 6 1 https://www.yaklass.ru/p/fizika#program-7-klass
3.3.|Cuna. Bunsl cun 11 1 https://os.mipt.ru/#/phys/class/7
Toro no pasneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
https://resh.edu.ru/subject/28/7/

4.1.J1aBnenue. [lepenaya napneHus: TBEPABIMU TEIAMU, )KUJIKOCTSIMU U razamMu| 3
4.2 |[laBeHue KUIKOCTH 5 https://www.yaklass.ru/p/fizika#program-7-klass
4.3.|ATmMocepHoe naBieHue 6 1 https://os.mipt.ru/#/phys/class/7
4.4.|JleficTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7 1 1 |https://resh.edu.ru/subject/28/7/
WToro no pasneny 21
Pasnen 5. PaGora n MOIHOCTDH. JHepIrus
5.1.|Pa60Ta ¥ MOLIHOCTb ‘ 3 ‘ 1 !https://resh.edu.ru/subiect/28/7/



https://resh.edu.ru/subject/28/7/
https://www.yaklass.ru/p/fizika#program-7-klass
https://os.mipt.ru/#/phys/class/7
https://resh.edu.ru/subject/28/7/
https://www.yaklass.ru/p/fizika#program-7-klass
https://os.mipt.ru/#/phys/class/7
https://resh.edu.ru/subject/28/7/
https://www.yaklass.ru/p/fizika#program-7-klass
https://os.mipt.ru/#/phys/class/7
https://resh.edu.ru/subject/28/7/
https://www.yaklass.ru/p/fizika#program-7-klass
https://os.mipt.ru/#/phys/class/7
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

5.2 [[IpocThie MEeXaHU3MBbI 6 2 https://www.yaklass.ru/p/fizika#program-7-klass
5.3 Mexanuueckasi SHEPrus 3 1 https://os.mipt.ru/#/phys/class/7
Wrtoro no pazzaeny: 12
Pe3epBHOE Bpems 3
OBUIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 68 6 10

8 KUIIACC
Ne HaumeHoBaHue pa3/ieioB U TeM NMPOTrPaAMMBbI KoJIn4ecTBO 4aCOB duekTpoHHbIe (LM pPOBLIE) 00pa30oBaTEIb-
n/n KOHTPOJIb- | IPAKTHY- HBIE pECYpChbI

peero HbIE cKHe

Pa3nen 1. TensioBbIe IBJICHUA
1.1.|CtpoeHue u cBOWCTBA BEIIECTBA 7 https://www.yaklass.ru/p/fizika/8-klass
1.2.|TernmoBsie poIecCh 21 2 4 https://os.mipt.ru/#/phys/class/8
MToro o pasneny 28
Paznien 2. DiiekTpuyeckne ¥ MAarHUTHBIE SIBJIEHUS
2.1 DnekTpuvecKue 3aps/bl. 3apsHKCHHBIC Tela M X B3aUMOJCHCTBHE 7 1 https:/Awww.yaklass.ru/p/fizika/8-klass
2.2.[[TocTOSTHHBIN HIEKTPUYECKUIA TOK 20 2 https://os.mipt.ru/#/phys/class/8
2.3.MarHuTHbIE SBJICHUS 6 https://iu.ru/video-lessons?pred-
2.4.|9neKTpOMarHUTHAS MHIYKIHs 4 1 https://www.yaklass.ru/p/fizika/8-klass
Htoro mo pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB IO ITPOTPAMME 68 4 14



https://www.yaklass.ru/p/fizika#program-7-klass
https://os.mipt.ru/#/phys/class/7
https://www.yaklass.ru/p/fizika/8-klass
https://os.mipt.ru/#/phys/class/8
https://www.yaklass.ru/p/fizika/8-klass
https://os.mipt.ru/#/phys/class/8
https://iu.ru/video-lessons?predmet=fizika&klass=8_klass
https://iu.ru/video-lessons?predmet=fizika&klass=8_klass
https://www.yaklass.ru/p/fizika/8-klass

9 KJIACC

Ne HaumeHoBaHMe pa3/iesioB U TeM NPOrPaMMbI KoJIu4ecTBO 4aCOB JuiekTpoHHbIE (U(pPOBBIE) 00pa3oBa-
n/n BCEr0 | KOHTPOJIb- | IPAKTHY- TeJIbHbIC PECYypPChI
Hbl€ DA- | CKHe Da-

Pa3znen 1. Mexanun4deckue siBJICHUSA
1.1.MexannuecKoe ABMKEHUE M COCOOBI €0 OMMCAHMS 10 1 1 https://www.yaklass.ru/p/fizika/9-klass
1.2.|B3zanmoseiicTBue Tei 20 1 4 https://0s.mipt.ru/#/phys/class/9
1.3.[3akoHbI cOXpaHEHHS 10 1 https://iu.ru/video-
toro no pazaeny 40
Paznen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1.MexaHnudeckue KojaeoaHus 7 2 https://www.yaklass.ru/p/fizika/9-klass
2.2.MexaHn4ecKue BOJHBL 3BYK 8 1 https://0s.mipt.ru/#/phys/class/9
lToro no paszneny 15
Paznen 3. DJieKTPOMarHuTHOE 110Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
3.1.|211eKTPOMArHUTHOE TOJIE U DIEKTPOMATHUTHBIE BOJIHBI 6 1 !httDSZ// iu.ru/video-lessons?pred-
MToro o pasneny 6
Pasnen 4. CBeToBbBIE IBJICHHS
4.1.[3aK0HBI pacpOCTPaHCHHUS CBETa 6 2 https://www.yaklass.ru/p/fizika/9-klass
4.2.JIMH3B1 ¥ ONITHYECKUE TPUOOPHI 6 1 1 https://os.mipt.ru/#/phys/class/9
4.3.|Paznoxxenue 0enoro cBeTa B CHEKTP 3 https://iu.ru/video-
Htoro mo pazaeny 15
Pazgen 5. KBanTOBBIE SIBJICHUSA
5.1.|Mcriyckanme ¥ TOTJIOEHHE CBETa aTOMOM 4 https://www.yaklass.ru/p/fizika/9-klass
5.2./CTpoeHre aTOMHOTO spa 5 https://0s.mipt.ru/#/phys/class/9
5.3.SlnepHbIe peakuun 8 1 1 https://iu.ru/video-lessons?pred-
Hrtoro no pazaeny 17
Pasznen 6. [loBTopuTe1bHO-00001IaI01IUI MOAY/Ib
6.1.|Cucremarusamus 1 06061LIeHNE TIPEIMETHOTO COIEpKaHKs U OnbITa ae-| 9

STETTLHOCTHU, MPUOOPETEHHOTO TP U3YUCHHUH BCETo Kypca (GU3MKU
Toro 1o pasuerny 9
OBILEEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 12
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA, KYPCA (IIO 'OJAM OBYYEHMUS)

YIJIYBJEHHBIA YPOBEHD
8 KUIACC
Ne HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbI Ko/1M4ecTBO 4ac0B DJieKTpoHHbIe (HU(ppOBHIE) 00pa3oBa-

Paznen 1. TensoBble siBiaeHUs )
1.1. |CtpoeHue u CBOWCTBA BEIIECTBA 11 1 https://www.yaklass.ru/p/fizika/8-klass
1.2. [TemnoBsle mporecch 28 2 5 https://os.mipt.ru/#/phys/class/8
Hroro no pasneny 39
Pazyen 2. DiieKTpryecKne 1 MATHUTHBIE SIBJICHUS

. 1 1 https://www.yaklass.ru/p/fizika/8-klass
2.1. [Dnektpuyeckue 3apsbl. 3apsHKSHHBIC Tella U UX B3aUMOJCHCTBHE 10
2.2. [[TOCTOSIHHBIN 3JIEKTPUYECKUH TOK 30 2 8 https://0s.mipt.ru/#/phys/class/8
2.3. |MarHuTHbIC SIBICHHS 9 2 https://iu.ru/video-
2.4. [DneKTpOMarHuTHAas HHIYKIUS 7 1 1 https://www.yaklass.ru/p/fizika/8-klass
Wroro no pasneny 56
PesepBHOE Bpems 7
OBLIEE KOJIMYECTBO YACOB I10 [TPOIPAMME 102 6 18
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9 KJIACC

Ne HaumeHoBaHMe pa3/iesioB U TeM NPOTrPaAMMBbI KoJu4ecTBO 4aCOB JyekTpoHHbIe (HU(POBBIE) 00pa3oBa-
n/n BCEro | KOHTPOJIb- | MPaKTU4e- TeJbHbIC peCypPChbl
Hble DA- |cKHMe DA0OTEI

Pa3nen 1. Mexannueckue siBJeHHUS
1.1.MexaHn4eCcKOE IBUKEHHE U CIIOCOOBI €r0 OMUCAHUS 24 1 4 https://www.yaklass.ru/p/fizika/9-klass
1.2.B3aumoneiicteue Ten 25 1 3 https://os.mipt.ru/#/phys/class/9
1.3.[3akoHBI cOXpaHeHUs 15 1 1 https://iu.ru/video-
Wrtoro no pazaeny 64
Paznen 2. MexaHHYecKHe KOJIEOAaHUS U BOJTHBI
2.1.Mexanuueckue KojaeOanus 9 3 https://www.yaklass.ru/p/fizika/9-klass
2.2 [Mexanndeckue BOJHBL. 3BYK 8 1 https://0s.mipt.ru/#/phys/class/9
Hroro no pasneny 17
Paznen 3. DJieKTPOMAarHMTHOE 10JIe ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
3.1.DIEeKTPOMArHUTHOE TOJIE M JIEKTPOMATHUTHBIE BOJIHBI 6 1 1 !httDSZ// iu.ru/video-
Wroro mo pazueny 6
Paznein 4. CBeToOBLIE IBJICHUS
4.1.3aK0HBI pacIpOCTPaHEHHs CBETA 8 1 3 https://www.yaklass.ru/p/fizika/9-klass
4.2.JInH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 1 https://os.mipt.ru/#/phys/class/9
4.3.PaznoxeHue 6e10ro cBeTa B CIEKTP 3 https://iu.ru/video-
Hrtoro no pazaeny 17
Paznen 5. KBaHTOBBIE sIBJIeHUS
5.1.McryckaHue U HOTJIONIEHUE CBETa aTOMOM 4 https://www.yaklass.ru/p/fizika/9-klass
5.2.|CTpoeHne aTOMHOTO sapa 5 https://0s.mipt.ru/#/phys/class/9
5.3.SlnepHblie peakym 8 1 1 https://iu.ru/video-
Wroro no paszneny 17
Paznen 6. IloBTOpUTEILHO-00001AK0IIMIT MOAY.Ib
6.1.CucremaTusanus u 0600IIeHNE IPEMETHOTO COIEPKAHNS 1 OMbITa fed- | 15

TEJBHOCTHU, MPUOOPETEHHOTO MPH U3YUECHHH BCETO Kypca (DU3HKH
Hroro o pazaeny 15
OBLLEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 17
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