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«IleHnTp 00pazoBanus — ruMHa3usA Ne 1 »

Hpunsara Yr1Bepixaaw:
Ha 3aceJaHuM IIeJarorn4yecKoro CoBera Hupextop MBOY «I1O — rumuazust Ne 1»
MBOY «10O — rumuazus Ne 1» ITonomapeB A.B.

[TpoTtoxon Ne 1 ot «30» aseycma 2021 r. [Tpukaz Ne 66-ax ot «30» ageycma 2021 .
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Anekcer .
Bacunbesuny
PABOYAS ITPOT'PAMMA
[Ipenmert (kypc, MOAYJIb) Duszuka
YpoBeHs 00pazoBaHus OoCHOBHOE o01iee (5-9 knacchl)
Kmacc 7-9
KoandgecTBo yacoB B Henemo /-8 Ki1acchl - 2 yaca
9 knaccel — 3 yaca
KomnyecTBoO 4acoB B roj 7-8 xmaccel - 70 yacos,
9 xmacc - 102 gaca
VY4eOHO-MEeTOINYECKHI ®usuka. Asropsl: [leppimikun A.B. , I'yrtauk E.M. n
KOMILIEKC Ip.
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PABOYASA ITPOI'PAMMA

IHosicuuTeabHAA 3aNMCKA

Jlannast pabodas mporpamma kypca «®Pu3uka» mpeaHasHadyeHa i ydammxcs /-9 KiaccoB
MBOY «1O-rumnazuu Nel» r. Tynsl.

PaGouass mporpamma paszpaboTaHa B COOTBETCTBHHM CO CICAYIOIIMMH HOPMATHBHBIMH H
pacnopsIUTETbHBIMU JOKYMEHTAMH

e 3akoH «O0 oOpaszoBanum B Poccuiickoit ®enepammm» ot 29.12.2012 Ne 273-®3 (c
M3MEHEHUSMU U JIONIOJTHEHUSIMHU);

* npuka3 Munuctepcta o0pa3zoBanus u Hayku PO ot 17 nexabps 2010 r. Ne 1897 «O6
YTBEpKJIEHUH (heFepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO O0IIEro
00pa3oBaHus» (C K3MEHEHUSMH U JIOTIOJTHCHUSAMH);

e npuka3z Munucrepcrsa npocsemienus Poceuiickoin @enepaunn ot 22 mapra 2021 r. Ne 115
«O0 ytBepxknaenun Ilopsiaka opraHu3alMu M OCYIIECTBICHHSI 00pa30BaTENbHON JAEATEILHOCTH IO
OCHOBHBIM 0011e00pa30BaTeIbHBIM IpOrpaMMaM — OOpa30BaTEeNbHBIM MPOTrpaMMaM Ha4yaJbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHET0 00IIero 00pa3oBaHMY;

e npuxkaz3 MunucrepctBa npocsemienus Poccuiickoit ®enepanun or 5 asrycra 2020 r.
Ne 882/391 «Ilopsiok opraHu3auy U OCYIIECTBIICHUS 00pa30BaTEIbHOM ACSITEILHOCTH TIPHU CETEBOU
dbopMme peanuzanuu 00pa3oBaTEIbHBIX MPOTPaAMM,

e (enepanbHbil NEepeueHb Y4€OHUKOB, JOIYILEHHBIX K HCIOJB30BAaHUIO IPU pealu3aluu
UMEIOIIMX TOCYIapCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTENbHBIX IPOrpAaMM HAYaJIBHOTO OOILEro,
OCHOBHOTO 00mIero, cpenHero ooOmero o0Opa3oBaHUs OpTraHU3AlMSIMH, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYI0  JESATEIbHOCTh, YTBEPXKAEHHBI mNpuKa3oM MUHUCTEpPCTBA  MPOCBEIIECHUS
Poccuiickoii @eneparuu ot 20.05.2020 No254 (¢ uzmenenusimu ot 23.12.2020 r., npuka3z Ne766);

e mpuMepHas TMporpamMma BocmHuTaHHs (omoOpeHa pemieHueM (deaepanrbHOro  yueOHO-
METOAMYECKOr0 00BhETUHEHHUS 110 001IeMy 00pa30BaHuIo, MPoTokoj oT 2 utons 2020 r. Ne 2/20);

e crparerus pa3BuTusi BocnutaHus B Poccuiickoii ®deneparuu Ha nepuoa ao 2025 rona
(pacnopsixenue [IpaButenbctBa Poccuiickoit @eaeparuu ot 29 mast 2015 rona Ne 996-p);

® IIpUMEpPHBIE  IPOTPaAMMBI, o00peHHbIe  (efepabHBIM  y4eOHO-METOINYECKUM
o0beMHEeHnEeM 10 001IeMy oOpa3oBaHUIO: OCHOBHOTO 001iero oopazoBanus (mporokon YMO ot 8
anpens 2015 r. Nel/5), cpeanero oGmiero oopazoBanus (mpotokosn YMO ot 12 mas 2016 r. Ne 2/16);

e Konnenuuss mnpenogaBaHust yueOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
opranmzaiusax Poccuifckoit  ®enepanuu, peanM3yOUIMX OCHOBHbIE — 00Ieo0pa3oBaTeNbHbIE
nporpammel  (Y1Bepxkaena Pemenunem Komnernn MununcrepcrBa Ilpocsemenust Poccuiickoit
®eneparun, mpotokoi ot 03 gexadps 2019 r. NelIK-4BH);

Oobwan xapakmepucmuka yueonozo npeomema « Qusuka)

Kypc ¢usukn — cucreMooOpa3yromuil Juisi eCTeCTBEHHO-HAYYHBIX Y4YEeOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MUECKHUE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBICHUM, H3y4aeMbIX XHMHEH,
Ouonoruelt, actpoHoMuer u ¢usndeckoil reorpapueit Puznka — 3TO NpeAMET, KOTOPBIH HE TOJIBKO
BHOCHT OCHOBHOM BKJIaJ] B €CT€CTBEHHO-HAYYHYIO KapTHHY MHpa, HO U TpeAocTaBisieT Hauboiee
scHble 00pa3lbl MPUMEHEHHUsS HAayyHOI'0 METOJia TMO3HaHUs, T € CI0coba MONyYyeHHs JTOCTOBEPHBIX
3HaHMUH o mupe. Hakonen, Qu3uka — 3TO HpeAMET, KOTOPBIA HApSAAYy C APYTUMHU €CTECTBEHHO-
HaYYHBIMH TpeAMETaMH JOJDKEH AaTh IIKOJBHUKAM MpEeJCTaBIeHHE 00 yBIEKAaTEIbHOCTH HAYyYHOTO
WCCJIEIOBAHMS U PaJIOCTH CAMOCTOSATEIBHOTO OTKPBITHS HOBOT'O 3HAHUS

OnHa W3 THaBHBIX 3a7ay (PU3UYECKOr0 00pa3oBaHUs B CTPYKType OOIIEro oOpa3oBaHMS
COCTOMT B BBISIBJIEHUU M MOJTOTOBKE TAJIAHTJIMBBIX MOJIOJBIX JIFO/EH JIsl MPOJIOJKEHUSI 00pa30BaHus
U JanbHeHe npogeccnoHaabHOM AesITeNbHOCTH B 00IaCTH €CTECTBEHHO-HAYUHBIX HCCIIE0BAaHUIN 1
CO371aHMM HOBBIX TexHoJoruii Ho He MeHee BakHOM 3amauel siBisieTcs (OpMHpPOBAHUE €CTECTBEHHO-
Hay4YHOHl TpaMOTHOCTM M MHTEpeca K HayKe Yy OCHOBHOM Macchl OOy4aloIIMXCsi, KOTOpbIE B
JanbHeWeM OynyT 3aHSTHl B CaMbIX pa3HOO0Opa3HbIX chepax aesTenbHOCTH COrilacHO MPUHSTOMY B
MEXYHApOJAHOM cooOliecTBe ompeaeneHuio, «EcTecTBeHHO-HaydyHass TIpPaMOTHOCTH —  3TO
CIOCOOHOCTh YEJIOBEKA 3aHMMAaTh AKTHBHYIO I'PaKJaHCKYIO MO3UIMIO IO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKAMH, U €TI0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-
Hay4dyHbIMH HAcsIMM HaydHO IpaMOTHBIN 4Y€lIOBEK CTPEMHUTCS Y4acTBOBAaTh B apryMEHTHPOBAHHOM
00CyX/1IeHUH MPOoOIIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHSAM, 4TO TPeOyeT OT Hero


Гим1 HP-2020 №5
Текстовое поле
            • приказ Министерства образования и науки РФ от 17 декабря 2010 г. № 1897 «Об утверждении федерального государственного образовательного стандарта основного общего образования» (с изменениями и дополнениями);



CJIEYIOIINUX KOMIIETEHTHOCTEN:

—Hay4YHO OOBSCHSATH SIBJICHUS,

—OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICAOBAHMS,

—MWHTEPIPETUPOBATh JAHHBIE M HCIIOJIB30BATH HAy4YHBbIE JOKA3aTENbCTBA Ul IIOTY4YCHHS
BBIBOJIOB »

N3yuenune (u3uku crocoOHO BHECTH pellarolivid BKIaa B (OPMHPOBAHHE €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0YYarOIIUXCA.

Lenu uzyuenusn yueonozo npeomema « Pusuka»

Henn wusydyeHus ¢GU3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHUS ONpPEIEICHBI B
Konuenmnuu npenogaBanust yueOHOro npeamera

«Duszukay B 00pazoBaTelbHBIX opraHu3anusx Poccuiickoit deme- panuu, peanu3yronmx
OCHOBHBIE 0011€00pa3oBaTeIbHbIE MPOTPaMMBI, YTBEpkKAEHHON pemienneM Komnernn MunHncTepcTBa
npocenieHus Poccuiickoit denepanun, mpotokoi ot 3 aexadpst 2019 r Ne [1K-4BH.

Henu nzyyenus Hu3nuku:

—(opMupoBaHuEe UHTEpECa U CTPEMIICHUSI O0YJAIOIIMXCS K HAYYHOMY HM3YUYEHUIO IMPUPOIbI,
pPa3BUTHE UX HUHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

—pa3BUTHE TMPEACTAaBICHUM O HAy4yHOM METOA€ TMO3HaHuiA U  (opMHpoOBaHHE
HCCJIEIOBATEIBLCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

—(opMupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HM3y4yeHUS OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

—@opmMupoBaHue yMEHUU OOBACHATH SBICHUS C HCMIOJIb30BaHUEM (U3UYECKUX 3HAHUHU U
Hay4YHBIX JI0Ka3aTEJIbCTB;

—(opmupoBaHue NMpeACcTaBIeHUI 0 pou (PUMKU I PA3BUTHUS IPYTHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIA;

—pa3BHUTHE MIPEJICTABICHUI O BO3MOXKHBIX cepax Oyayiiei mpodhecCuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHOHN C (DU3MKOH, MOATOTOBKA K JalbHEHIIIEMY O0YyYSHHIO B ’TOM HAIlPaBICHUN
JocTuxeHnne 3TUX 1elei Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus 00ecrednBaeTcs pelieHueM
CIIEIYIOIINX 3a/1a4:

—IIpUOOpPETEeHNE 3HAHUM O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

—omnucaHue U 00bsICHEHNE (PU3NYECKUX SIBIECHUH C UCIIOIb30BAHUEM IOJyUYEHHbBIX 3HAHUI;

—OCBOEHHME METOJIOB pEHICHHUs MPOCTEUIINX pacuy€THBIX 3aJad C HCIHOJb30BaHUEM
buznyecKux Mojeneil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

—pa3BUTHE YMEHHMM HaOIIOAATh MPHUPOAHBIE SIBJIEHMSI M BBIIOJIHATH ONbITHI, J1a00OpaTOpHBIE
paboThI U HKCTIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCTIOJIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

—OCBOCHHE TNPUEMOB paboThl ¢ uHPOpMAIMEH (U3HUECKOTO COJEpKaHUs, BKIHOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMAX (U3MKH; aHadu3 W KPUTHUYECKOE OICHUBAHUE
uH(pOopMaLuu;

—3HAaKOMCTBO €O cdepaMu MpodhecCHOHATBHONU JeSTeTbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha TOCTHKEHUAX (pU3HUeCKOl HAyKu

Mecmo yueonozo npeomema « Pusuka» 6 yuedOHom niane
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBhsieTcss 00s3aTeIbHBIM IMPEAMETOM Ha YPOBHE
OCHOBHOTO 00mero obpazoBanus. JlaHHas mporpamMma mIpenycMaTpuBaeT u3ydeHHE (GU3UKA B
00péme 242 4 3a Tpu roja oOydeHus mo 2 4 B Hemento B 7 u 8 kiaccax (mo 70 wacoB B rox U 3 4 B
Henenmo B 9 kmacce (102 waca B rom). B TemaTmyeckoM TUTAaHMPOBAHHWM IJIsi KaXKIOTO Kiacca
MPEANOJaraeTcsi pe3epB BPEMEHHU, KOTOPBIM YUUTENb MOKET UCIOJIB30BATh M0 CBOEMY YCMOTPEHHUIO.

Tunot u popmot nPOEOOUMBIX 3aHAMUIL
C nensto peanuzanuu mnojgoxeHHoro B ocHoBy PI'OC OOO cuCTEMHO-AEATEIbHOCTHOTO
MOJIX0/1a, 00ECTIEYMBAIOIETO CUCTEMHOE U TAPMOHHYHOE Pa3BUTHE JIMYHOCTH PEeOCHKA, OCBOCHHE UM
3HaHI/II\/’I, KOMHGTGHHI/Iﬁ, HGO6XOHHMBIX KaKk JId XWU3HU B COBPEMCHHOM 06HI€CTB€, Tak W OJI1
ycrenHoro oOy4eHus Ha CJIeIYIOIIeM YPOBHE 00pa30BaHMs U B TCUSHUU BCEU JKU3HHU, MPEIOIaBaHNe
yuebHoro npeamera «@u3zukay npeaycMaTpruBaeT IPOBEICHHUE CISAYIONINX TUIIOB YPOKOB.



1. ¥pox omkpeimua mnoeoco 3nanua. FEro JesTenbHOCTHas 1edb:  (opMUpOBaHHE
CIOCOOHOCTEN K CaMOCTOSITEIbHOMY IOCTPOSCHHUIO HOBBIX CIIOCOOOB JEHCTBHS HAa OCHOBE METO/A
peduiekcuBHOM camoopranusanuu. CopepxarenbHas 1eNb: chOpMUPOBATH CHCTEMY HOBBIX MOHSTHA,
pacIMpUTh 3HAHUS YYCHHKOB 3a CUYET BKIIIOYCHHS HOBBIX OINPEICICHUH, TEPMHUHOB, OIHCAaHUM.
@opmbl nposedenuss YPOKOB TAHHOTO THMA: JICKIUsS, paccka3, Oecena, KMHOYPOK, IMYTEIISCTBUE,
WHCIICHUPOBKA, SKCTICIMIINS, SKCKYpCHs, Oecena, KoH(epeHIrs, urpa u mp.

2. Ypox pegnexcuu. Ero nestenpHOCTHas 1enb: (GopMHpOBaHHE CHOCOOHOCTEH K
CaMOCTOSITEIbHOMY ~ BBISIBJICHUIO W HWCIPABICHUIO CBOMX OMIMOOK Ha OCHOBE pedaeKkchu
KOPPEKIUOHHO-KOHTPOJIbHOTO TuMa. CojiepKaTesibHast 1eJb: 3aKPENUTh YCBOCHHBIC 3HAHUS, TOHATHS,
CIOCOOBI JIEHCTBUS U CKOPPEKTHPOBATH MPHU HEOOXOAUMOCTU. Dopmbl nposederuss YPOKOB JaHHOTO
TUIA: COYMHEHUE, TPAKTUKYM, AUAJIOT, pOJeBas Urpa, IeJoBask Urpa, TUJAKTUUYECKass Urpa, TPCHUHT,
nabopaTopHas paboTa, MpakTHYeckas pabdoTa, SKCKypCHs, CEMHHAp, KOHCYJIbTAIMS, ITyTEIIECTBUE,
YPOK OTKPBITBIX MBICIIEM, MO3TOBasi aTaka, CIIEKTaKJIb, KOHLIEPT, ayKLIMOH 3HAHUW, TBOPYECKHUI OTYET,
KPYTJIBIA CTOJ, CyJIeOHOE 3aceJaHue, KPyroBasi TPEHUPOBKA U TIP.

3. Ypox o0606wmenua u cucmemamuzayuu 3nHanui. FEro aeITeNbHOCTHAS — IICJNb:
dbopMHpOBaHHE CIOCOOHOCTEH K 00O0OIIEHUIO, CTPYKTYPHPOBAHUIO W CHCTEMATH3aIllMd HM3y4aeMOTo
npeaMeTHoro coaepxkanus. CoJiep)KaTelbHAs [1eb: HAYYHTh 0000IIECHNIO, Pa3BUBATh YMEHHE CTPOUTH
TEOPETUUECKHE TPEIION0KEHUS O JaIbHEUIIEM Pa3BUTUH TEMbI, HAYUYUTh BUICHUIO HOBOTO 3HAHMS B
CTPYKType oOIIero Kypca, €ro CBsi3b C YK€ NPHOOPETEHHBIM OIBITOM M €ro 3Ha4YeHue IS
HOCNeAYIoEro ooydeHus. Dopmwvl nposedenuss ypOKOB JaHHOTO THUIA: KOHKYpC, KOH(pepeHIus,
9KCKYpCHS, KOHCYJIbTAIMS, POJICBAsi UTPa, IEJI0Bast UTPa, TUAAKTHIECKAs UTPa, TUCIYT, 0OCYXKICHHE,
o030pHas Jnekuusa, Oecema, cyaeOHOe 3acelaHue, TPEHUHT, NPAKTHKyM, JabopaTopHas paborta,
npakThyeckas paboTa, CeMUHAp, MYyTEHIECTBUE, MO3TOBas aTaka, CIEKTakKib, KOHIIEPT, AyKIMOH
3HAHUU, TBOPUYECKHI OTYET, KPYTIIbIM CTOJI, KPYroBasi TPEHUPOBKA U TIp.

4. ¥Ypok pazeusarouieco konmpoas. Ero nestenbHOCTHAS 11eJ1b: (OPMUPOBAHUE CITOCOOHOCTEMN
K OCYIIECTBICHUIO KOHTpOibHON GyHkuu. CoaepkaTelbHas Leib: MpPOBEpKa 3HAHUS, YMEHHIA,
NpUOOPETEHHBIX HABBIKOB M CAMOIIPOBEPKA YUCHHKOB. Dopmbl npogedeHus YpOKOB AAHHOTO THUIA:
NUChbMEHHasi pa0oTa, YCTHBI ONpOC, BUKTOPHHA, CMOTpP 3HAHUW, TBOPYECKUI OTYET, 3alluTa
MIPOEKTOB, pedepaToB, TECTUPOBAHUE, KOHKYPC, 3a4eT, MpaKkTHueckas paboTa, KOHTpOJbHAs padoTa,
OTIPOC, YPOK — «HILK OIIUOKY» U TIp.

Peanuzanus pabodel mporpaMMbl OCyllecTBiseTcss B O4HOM ¢opme. Ilpu BO3HHKHOBEHUM
HEOOXOJUMOCTH BO3MOXKHA peaiu3anus pabouedl NporpaMMmbl € HPUMEHEHHEM JJIEKTPOHHOIO
00y4YeHMsI ¥ UCTIOJIb30BAHUEM AMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH, BKIIOUas IPOBEACHUE
3ansaTui B hopmate BuneokoHpepenicsszu (BKC) cornacuo [ncbmy MunucTepcTBa MpOCBEIICHUS
P® or 12.10.2020 Ne T'[-1736/03 "O pexoMeHAaLUsAX IO HCIOJb30BAaHUIO HH(POPMALMOHHBIX
TEXHOJOTHi".

B cootBerctBum ¢ [lucemom Munucrepcta npocsemienus PO ot 9 oxtsaops 2020 r. Ne I'/[-
1730/03 “O pexkomMeHAalMsIX MO KOPPEKTUPOBKE 0Opa30BaTENbHBIX MporpaMM” B HEPUOA
Ype3BbIUANHBIX CUTyaluil, HEOJaronpusATHBIX IOTOJHBIX YCIOBHH, BBEICHHMS KapaHTHMHHBIX
MeponpusaThuii 1o 3aboneBaeMoctu rpunnoM, OPBU u npyrum uHbekunoHHBIM 3a00JeBaHUIM,
npernojiaBaHue yuyeOHoro npeamera «@u3uxa» OCYIIECTBISIETCS C UCIOIb30BAHUEM JTUCTAHLMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUN U 3JIEKTPOHHOTO 00yUYEHHUSI.

Inanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOT0 NpeaMeTa ««Du3uxa» Ha yPOBHe
OCHOBHOI0 0011er0 00pa3oBaHus

Nzyuenune yaeOHoro npeamera «Pu3nka» Ha ypoOBHE OCHOBHOTO OOIIETO 00pa30BaHUs JOKHO
oOecrieunBaTh JOCTHIKCHHE CIEAYIONIUX  JMYHOCTHBIX, METANpPEJAMETHBIX M  IPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB

JIMYHOCTHBLIE PE3VJIBTATHI

Ilampuomuueckoe éocnumanue:

—IIpOsIBJICHHE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHHCKON (hu3ndecKoi
HAyKU;

—IIEHHOCTHOE OTHOIICHHUE K TOCTUKEHUSM POCCUNHCKUX YUEHBIX-(DU3HKOB

TI'pasicoanckoe u 0yxo8Ho-HpagcmeeHHoe 60CRUMAHUE:

—TOTOBHOCTb K dKTUBHOMY Y4YaCTUIO B 06CY)K,Z[€HI/II/I OGH.[GCTBGHHO- 3HAYUMbIX U 3THYCCKHUX



po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKY;

—O0CO3HaHHe Ba)KHOCTH MOPAJIbHO-3TUUYECKUX MPUHLIUIIOB B I€ATEILHOCTH YYEHOTO

Icmemuueckoe 6ocnumanue:

—BOCIPUATHE SCTETHUECKUX KaueCcTB (PU3NUecKoi HayKu: €€ TapMOHUYHOTO MTOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH

Llennocmu nayunozo no3Hanus:

—OCO3HaHUE IEHHOCTH (PU3MYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BaKHEH- 11I€ COCTaBISAIONIEH KYJIbTYPHI;

—pa3BUTHE HAyYHO! JH0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1EATENbHOCTH

Dopmuposanue Kyabmypot 300pP06bs U IMOUUOHATLHO20 OJ1AZONONYHUA '

—O0CO3HaHHUE [IEHHOCTH 0e30macHOro o0pasa )KM3HHU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TMpaBuj OE€30MacHOrO MOBEJACHHUS Ha TpaHCHOPTE, Ha J0porax, C OJJIEKTPUYECKUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIIOBUSIX;

—c(opMHpOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO e
paBa y JIpYroro 4esjaoBeka

Tpyooeoe socnumanue:

—AaKTHUBHOE y4acTHE B PEUICHUH MTPAKTUUYECKHX 3a/1a4 (B paMKaX CEMbH, IIIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKON U COIMATbHON HAMpPaBIEHHOCTH, TPEOYIOUINX B TOM YUCIE U (U3MUECKUX 3HAHUIA,

—HWHTEPEC K MPAKTUICCKOMY H3YUYCHHIO MPOQECCHIA, CBSA3aHHBIX C QU3UKOU

IKonozuueckoe eocnumanue:

—OpHCHTAlM Ha TPUMCEHCHHWE (U3MYECKHX 3HAHUN IS pelIeHHs 3aJa4 B 00JacTH
OKpYXKarolled Cpeapl, IUIAHUPOBAHMS IOCTYIKOB M OIEHKM HMX BO3MOXHBIX MOCIEACTBUN st
OKpYKaroIlEeH Cpeibl;

—OCO3HaHUe TJI00ANBFHOrO XapakTepa SKOJIOTHMYECKHUX MpOoOJIeM U MyTel UX perieHUs

Adanmayusa 06yuarouecoca K UIMEHAIOUWUMCA YCIA0GUAM COUUATLHOU U NPUPOOHOIL CPEObL '

—TOTPeOHOCTh BO B3aUMO/ICHCTBUHU MPH BBIOJIHEHUU UCCIIEOBAHUN U TPOEKTOB (hPU3UUECKOI
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

—TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;

—T0TpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHHMM, B TOM 4YHCIe (QOPMYIUPOBaTH WJEH,
MOHSTHS, TUIIOTE3bl O (DU3MUECKUX OOBEKTAX U SIBICHUSX;

—O0CO3HaHUE 1ePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKY;

—TIIJITAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,

—CTpeMJICHHE aHAJIM3UPOBATH U BBIABIISATH B3aUMOCBSI3H MIPUPOIbI, OOIIECTBA U IKOHOMHUKHU, B
TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NYECKUX 3HAHUN;

—OIICHKa CBOMX JEWCTBUH C Yy4€TOM BIHUSHHUS HAa OKPYXKAIOIIYI0 CpPEay, BO3MOXKHBIX
II100aNBHBIX TOCTEACTBUN

METAIIPEJIMETHBIE PE3VJIbTATBI

YHuBepcanbHbIC MO3HABATEIIbHBIE IECTBUS

ba3zoevie nozuueckue oeiicmeus’

—BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHbIE TPU3HAKU OOBHEKTOB (SIBJICHUH);

—YyCTaHaBJIMBATh CYILECTBEHHbIM MpPHU3HAK KiacCU(UKALMM, OCHOBAHUS sl 0000LIeHUS U
CpaBHEHMUS;

—BBISBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYMs] B paccMaTpUBaeMbIX (hakTax, IJaHHBIX U
HaOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

—BBIIBJIATh TPUUYUHHO-CIICCTBEHHBIE CBSI3M TPH H3Y4YEHUM (U3MYECKUX SBJIECHUN U
mponeccoB; ACjIaTb BBIBOABLI C HMCIIOJIB30BAHUEM JACAYKTUBHBIX W HHIAYKTHUBHBIX YMOBaKHIOquHﬁ,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYUH;

—CaMOCTOSITEIbHO BBIOMpPATh CMOCO0 pelieHus y4eOHOM ¢u3nueckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PpEIICHUs, BbI- OOp Hambosiee MOAXOIAIIETO C YYETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHECB)

baszoevie uccnedoeamenvckue 0eicmeus:

—MWCIOJIB30BaTh BOMPOCH KaK UCCIIE0BATEILCKAN HHCTPYMEHT MTO3HAHHUS;

—IIPOBOJIUTH IO CaMOCTOSTENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NUECKUi
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0OBaHUE (PU3NMUECKOTO SBICHHUS;

—OIICHWBaTh Ha NPUMEHUMOCTh M JOCTOBEPHOCTb HH(OPMALIMIO, TOJYYEHHYIO B XOJ€



MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

—CaMOCTOATENbHO (POPMYIUPOBATH 0OOOIIEHHS W BBIBOJBI IO pE3yJibTaTaM IMPOBEAEHHOTO
HaOJII0IeHUS, OTIBITA, UCCIICIOBAHMS;

—TIIpOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (DU3MUECKHUX IMPOLECCOB, a TaKXKe
BBIJIBUTATH TPEATIOIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX

Paboma c ungpopmaueir:

—IPUMEHATh PpaA3IMYHBIE METOJbl, WHCTPYMEHTHI M 3alpochl NpU TIOUCKEe M oTOOpe
nH(pOpMallMU WIN JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoH (hu3nueckoi 3a1auu;

—aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH HMH(OOPMAIHIO PA3INYHBIX BHIOB
u GopM Ipe/ICTaBICHHUS,

—CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJbHYIO (opMy  mpejacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh PEIlIacMble 3aJlayll HECIOKHBIMH CXE€MaMH, JAMarpaMMaMH, WHOM rpadukoil um ux
KOMOUWHALUSIMHU

YHuBepcaibHble KOMMYHUKAaTUBHBIE JEHCTBUS

Obwenue.

—B Xojle 00CYXKIeHHsI y4eOHOro Marepuana, pe3yjabTaToB JIaDOpaTOPHBIX PadOT M MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCY)KIaeMOl TeMbl M BbICKa3bIBaTb HJEH, HAICJICHHbIE Ha
pelleHure 3a7a4u U NoAepKaHue OIaroxxenareIbHOCTH OOLIEHHUS;

—COIIOCTAaBJISITh CBOU CYXJECHHUS C CY)KJIEHUSMU JIPYTUX YYACTHUKOB JUAIOra, 0OHapyXUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINN;

—BBbIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

—IIyOJIUYHO PECTABISTH PE3YJIbTAThl BHINOTHEHHOTO (PU3MUECKOro OMbITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, TIPOCKTA)

Coemecmuasn desmenvnocmo (COmpyoHuuecmeo):

—TIOHUMaTh U MCIOJIb30BaTh NPEUMYLIECTBA KOMaHIHOW M WHIUBUAYAIbHON pabOThI IpU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

—IIpUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHu30BbIBaTh JEHCTBUS MO €€
JOCTHIKEHUIO: pAaCIpelessaTh PpOJiM, OOCYXJaTh MPOLECChl W PE3ylIbTaTbl COBMECTHOW paboThI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

—BBINOJHATE CBOIO YacTb palboThl, JOCTUTas KayeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHUSA C APYTUMU YJICHAMH KOMAaH/IbI;

—OIICHUBaTh Ka4yeCTBO CBOEr0 BKJIAJa B OOIIMU MPOJYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS

YHuBepcanbHbIe PETyIATUBHbBIE NEHCTBUS

Camoopeanuzayus:

—BBISBIIATH MPOOJEMBI B KU3HEHHBIX W YUEOHBIX CHUTYaIUSIX, TPEOYIOMIMX ISl pelIeHUS
bu3nyecKuX 3HaAHMI;

—OPHEHTUPOBATHCS B PA3TTMYHBIX MTOAX0/IaX MPUHATHS pelleHnid (MHAUBHUIYyalbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeILIEHUH TPYIIOoil);

—CaMOCTOSITEJIbHO  COCTABJIATh QJTOPUTM  pelleHus (U3MYEeCKOM 3ajauM  WIM  IUlaHa
HCCJIEIOBaHMS C YYETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh
npeJiaraeMbie BApHAHTHI PEIICHHUIA;

—J1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE

Camoxoumpons (pegpnexcusn):

—J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUM U IpeJyiaraTh MiaH e€ U3 MCHeHMUS,;

—OOBSACHATh NPUYMHBI JOCTHKEHUS (HEIOCTHM)KEHUS) Pe3ysbTaToOB JESTEIbHOCTH, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM 4YHCIE€ B XOJ BBIMOJHEHUS (U3UUYECKOTO
UCCJIEIOBAaHMSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHMBILUXCS CUTYallUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBUAM

Imoyuonanvrovlii uHmMeN1EKM

—CTaBUTh ce0s1 HA MECTO IPYroro 4ejaoBeKa B XOJ€ CIopa WIN AUCKYCCUU Ha Hay4yHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro

Ilpunamue ceds u opy2ux:

—IIpU3HABATh CBOE MPABO Ha OUIMOKY MpPU pelieHu GU3NYECKUX 3aad WIH B YTBEPIKICHUAX



Ha HAYYHbIE TEMBI U TaKOE K€ MPaBO APYIroro.

INPEAMETHBIE PE3VJIbTATHI

7 knacc

[IpenMeTHBIC Pe3yabTaThI JOHKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0yUAIOITNXCS YMCHHIA:

—MCIONIb30BaTh MOHATHUS: (PU3MUECKHEe U XUMUYECKUE SBJICHUS; HAOI0IEHUE, SKCIIEPUMEHT,
MOJIeIb, THUIIOTE3a; CAUHHIBI (U3MYECKUX BEIUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa  (TBEpIOE, IJKUAKOE, Ta3000pa3HOE); MEXaHWYECKOE JBIXKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHs, PaBHOACHCTBYIomas cui, nedopmanus (ympyras,
MJIACTUYECKAas), HEBECOMOCTb, COOOIIAIOLITUECS COCY/IbI;

—pasnu4atk sBieHus (auddysus; TemaoBoe ABMKEHHWE YACTHI[ BEHIECTBA; PAaBHOMEPHOE
JBUKECHHE; HEPAaBHOMEPHOE JBUKEHUE; UHEPLIMS; B3aUMOJCICTBUE TEJl; paBHOBECUE TBEPIBIX TEN C
3aKpeIUIEHHOM OChbIO BpallCHUSs; Iepefada JaBJICHUs TBEPABIMU TEJaMHU, XUJIKOCTSIMU M Ta3amu;
atMoc(epHOe aBieHHE; IUIaBa- HUE TN, MPEBpAIllEeHUs MEXaHUYECKON HHEepPruH) IO OINHUCAHUIO
WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

—pacrno3HaBaTh MPOSIBICHWE HM3YYEHHBIX (U3UYECKUX SIBICHUN B OKPYXKAlOIIEeM MHpE, B
TOM 4uciie (U3WYECKHUE SBJICHHS B IMPHPOJC: NMPHUMEPHI ABWKCHHS C Pa3IMIHBIMH CKOPOCTSIMH B
JKUBOM U HEXHMBOU MPUPOJIE; ACUCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE; BIUSIHUE aTMOC(HEpHOro
JABJICHHUSI Ha XUBOW OPTraHM3M; IUIaBaHHE PHIO, pPBIYard B Telle YEIOBEKa; MPH ITOM IEPEBOJUTH
MPAKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWMCTBA/MIPU3HAKH (PUIUUECKHUX
SIBIICHHI;

—OMNUCHIBaTh U3YYEHHBIE CBOICTBA Tel W (U3MYECKUE SIBICHUS, HCHOJIb3ys (pu3mdeckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, IYTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHUJIA
VIPYTrOCTH, CWja TSDKECTH, BEC Tela, Cujia TPeHUs, AaBiieHue (TBEPAOro Teia, KUAKOCTU, Tasa),
BBITAJIKMBAOIIAS CHJIA, MEXaHHUYECKasi paboTa, MOIHOCTD, IJICYO CHIIBI, MOMEHT CHJIBbI, KOd(huireHT
MOJIE3HOTO JCWCTBHUS MEXaHH3MOB, KHMHETHYECKas W TOTEHUUAlbHAs SHEPrus); NpU OMHCAHUH
MPABWJIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOJIB3yeMbIX BEIUYHH, UX OOO3HAYCHHS W CIUHUIIBI
bu3nYecKuX BENUWYHMH, HAXOIOUTh (POPMYIBI, CBS3BIBAIOUIME [AaHHYIO (PHU3UYECKYIO BEITUYHMHY C
JIPYTUMU BETUYMHAMU, CTPOUTD TPAPUKU U3YyUYEHHBIX 3aBUCUMOCTEN (HU3UUECKUX BEITHYNH;

—XapaKTepu30BaTh CBOWMCTBA Tell, (PU3WUYECKUE SBICHUS M MPOLIECCHI, UCTOIb3Ys IMpaBUiIa
CJIOKEHHMSI CUJI (BJIOJIb OTHOM MPSMOIf),

3akoH ['yka, 3akon Ilackams, 3akoH Apxumena, MpaBUIIO paBHOBecHs phiyara (0OJoka),
«30JI0TO€ TIPABUJIO» MEXAHUKU, 3aKOH COXpaHEHUS MEXAHHMYECKOM HHEPruu; MpH OSTOM JIaBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aIlIMCHIBATH €0 MAaTEMAaTHUECKOE BBIPAKECHUE;

—OOBACHATHh (U3UYECKUE SBJICHHS, TPOILIECCHl U CBOMCTBA TEJ, B TOM UHCJIE U B KOHTEKCTE
CUTyallMil TPAKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BbIABIATh NPUUYUHHO-CIECJICTBEHHbIE CBSA3H,
CTpPOUTh OOBSICHEHHE M3 |—2 JOrMYecKkux IIaroB C Omopol Ha 1—2 wu3yuyeHHBIX CBOICTBa
bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTh pacu€THHIC 3a/1a4u B 1—2 JIEHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIITHE
dusznyeckue BENUYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3aJladd 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJACTABISITh (DU3UYECKHE BEIMYMHBI B (OPMYJIBI M TPOBOJIUTH PACYEThl, HAXOJWTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JUIS PElIeHUs 3a/1ay, OICHUBATh PEATMCTUYHOCTH MOJYYCHHOH (pr3udeckon
BEITUYNHBI,

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIH (PU3NIECKUX METOIOB; B
OTMMCAaHWUU WCCIIEIOBAHUS BBIJCIATh TIPOBEpPSAEMOE TPEANoJoKeHne (THMoTe3y), pa3inyaTtbh |
WHTEPIPETHPOBATH MOTYYSHHBIN Pe3yabTaT, HAXOUTh OIIUOKU B XOJI€ OTBITA, IeJaTh BBIBOJBI [0 €r0
pe3ynbTaTam;

—TIPOBOJUTH OMBITHI IO HAOTIOACHHUIO (PU3MYECKHUX SIBICHUN WU (DU3HMUECKUX CBOMCTB TEIN:
dbopMyIUpOBaTh TPOBEpPSEMBIC TPEANONOKEHUS, COOUPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py/I0BaHus1, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

—BBITIONHATD TIPSMBIE W3MEPEHHS PACCTOSHUSI, BPEMEHH, MacChl Tela, 0o0hEMa, CHIIBI M
TEMIEPaTypbl C HKCIOIH30BAHUEM AaHAJOTOBBIX W IUGPOBBIX MPUOOPOB; 3aMKCHIBATH MOKA3aHUS
MpUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

—TPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTH OIHOW (DM3MUECKON BEIWYMHBI OT JPYTrod C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUM (3aBUCHUMOCTH IYTH PAaBHOMEPHO JBHXKYIIETOCS Telna OT
BPEMECHH JBW)XCHHS Tella; CHJIBI TPEHUS CKOJBXKEHUS OT Beca Tela, KadecTBa 00pabOTKU



MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIMIAANW CONPUKOCHOBEHHUS TN, CHIIbI
YIPYroCTH OT YAJMHEHUS NPYKUHBI; BBITAIKMBAIOLIECH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Tena u
OT TUIOTHOCTH MHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUJIOTHOCTH Teja, OT TIJIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO; YCIOBUM IJIaBaHMA TeJl, YCIOBUH paBHOBECUs pblyara M OJIOKOB); y4acTBOBATH B
IUTAHUPOBAHUM YYEOHOTO HCCIENIOBaHMSA, COOMpPATh YCTAHOBKY W BBINOJHATH HW3MEPEHHUS, CIEIys
IPEUI0KEH- HOMY IUIaHy, (PMKCUPOBATh Pe3yJIbTaThl OJTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEITMUNH
B BUJIC IPEJIOKEHHBIX TaOJIHIl U Tpa(UKOB, 1e1aTh BBIBOJBI 110 PE3yIbTaTaM HCCICIOBAHNUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUUH (INIOTHOCTh BEIECTBA KHUAKOCTH U
TBEPJIOTO Tela; cujla TPEHUS CKOJBKEHHS; JaBIeHUE BO3/yXa; BHITAJIKUBAIOIIAS CHUJIA, ACHCTBYIOIIAs
Ha MOIrpyXEHHOE B JKUIKOCTh TeN0; KOA((UIMEHT IOJE3HOro AEWCTBUS IPOCTHIX MEXaHU3MOB),
clefysl NpPEeUIOKEHHOW MHCTPYKUWU: TPU BBITOJHEHUH M3MEPEHUN COOMpaTh SKCIEPUMEHTATIBHYIO
YCTQHOBKY U BBIYHUCIISITH 3HAYEHUE NCKOMOM BEITMUYMHBI;

—Cc00Ir0/1aTh MPaBWJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—YyKa3blBaTh NPUHIMIIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOINAIOLINECS COCYABI, OapoMeTp, pblYar, MOABIKHBIA M HEMOJBUKHBIA OJIOK,
HaKJIOHHAs [JIOCKOCTb;

—XapaKTepU30BaTh MPUHIIMITEI IEHCTBUS H3yYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMHCTB C
ONOpOil Ha WX omucaHus (B TOM 4YMCie: MOMUIWIHUKU, YCTPOHCTBO BOJOIPOBOJA, I'MJIPABIUYECKUIN
Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIOJIb3YS 3HAHHS O CBOMCTBAax
¢bu3nueckux sBICHUH U HEOOX0 UMbl (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IPUBOANUTH IPUMEPHI / HAXOJUTH WHPOPMALIHIO O TIPUMEPaAX MPAKTHYECKOTO UCTIONB30BAHUS
(Gu3nUecKux 3HAHUM B MOBCEIHEBHOM JXU3HHU Ui oOecreueHHs: OE30IIaCHOCTH MpU OOpalleHHH C
npubopaMu W TEXHHYECKUMH YCTPOHCTBAMH, COXpPAaHEHHS 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;

—OCYIIECTBJIATh OTOOpP HMCTOYHMKOB HH(POpManuu B ceTd VHTEpHET B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAaHUHM M MyTEM CpaBHEHMS Pa3IUYHBIX
UCTOYHUKOB BBIACTATh WH(POPMALMIO, KOTOpas SIBISETCS  IPOTUBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHO;

—WCIOJB30BaTh TPU BHIMOJHEHUH YYEOHBIX 3aJaHWil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3MUecKoro cojaep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BiajeTbh mpuémamu
KOHCIIEKTHPOBAHU TEKCTa, TpeoOpa3oBaHus HHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KpaTKHWE MUCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
WCTOYHHUKOB HMH(OpPMAIUN (PHU3HMUECKOTO COJCPKAHHUSA, B TOM YHUCIE IYOJUYHO [eNaTh KpaTKhe
COOOLIeHUs 0 pe3yabTaTax MPOEKTOB MM YU€OHBIX UCCIIEAOBAHUI; TPH 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3y4EHHBIN MMOHATHHHBIN anmapar Kypca (pU3uKH, COTPOBOXKIATh BBICTYIICHHE TPE3CHTAIHEH;

—IIpU BBINOJHEHUU Y4YeOHBIX MPOEKTOB M HCCIEIOBAaHUN pacCHpenensiTh OOS3aHHOCTH B
TpyIIe B COOTBETCTBHH C TOCTaBJICHHBIMHU 33/1a4aMH, CIEAWTH 3a BBIMOJHEHHEM IUTaHA JIEHCTBHIA,
aJIeKBaTHO  OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B  JEATEIbHOCTb TIPYHNNbl; Bbl- CTpauBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIIUX

8 kJace

[IpenmeTHbIC pe3yNbTATHI JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Yy 00 YUAIOIIMXCS YMEHUN:

—MWCHOJb30BaTh MOHATHA: Macca W pa3Mepbl MOJEKYJ, TelJOBOEe IBI)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIMUECKUE W aMOpQHBIC Tella, HACBHIIICHHBIA U
HEHACBIIICHHBIH Map, BIAKHOCTb BO3/1yXa; TeMIepaTypa, BHYTPEHHssl SHEpPIUs, TEIUIOBON JBUraTeb;
DIIEMEHTAPHBIN  DIIEKTPHUYECKUH  3apsii, DJEKTPHUYECKOE TI0Je, TPOBOAHUKH U  JUIJICKTPHUKH,
MOCTOSIHHBIN AJIEKTPUYECKHI TOK, MAarHUTHOE T10JIE;

—pa3nuyaTh SBICHH (TEIUIOBOE paclIMpeHne/ckaTre, TeIIonepeiada, TEII0BOe paBHOBECHE,
CMauyuBaHHe, KalWUIApHbIE SBJICHUS, HUCIApeHHe, KOHJAEHCAlMs, IUIaBJICHHE, KPUCTAJUIN3ALUS
(oTBepneBaHuE), KHUIEHHE, Temonepeaaya (TEMJIONPOBOJHOCTh, KOHBEKIUS, M3IIy4YEHHUE);
AIIEKTPU3ALUS TEJ, B3aUMOACHCTBUE 3apsi/IOB, IEUCTBHS AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aWMO/ICHICTBHE MarHMUTOB, ACWCTBHE MAarHUTHOTO IIOJII HA TPOBOJHHUK C TOKOM) IO OIMCAHHUIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh TPOSBICHUE HW3YYECHHBIX (U3WYECKUX SIBICHUH B OKPYKAIOIIEM MHpE, B
TOM 4Hclie (PU3NYECKHE SABICHHS B IPU- POJC: MOBEPXHOCTHOE HATSDKEHHE U KAIMJUIIPHBIC SIBICHUS B
IOpUpoJie, KpHUCTalIbl B mpupone, uzinydeHue CousiHia, 3aMep3aHue BOJOEMOB, MOpCKUE OpH3BI,
o0Opa3oBaHUe pOCHI, TyMaHa, WHeEs, CHera; 3JeKTpUYECKHE SBJICHUS B arMocdepe, AIIEKTPHUECTBO



KHUBBIX OPraHU3MOB; MarHUTHOE T0JIe 3eMIIH, Jpeiid MOIFOCOB, POJIb MATHUTHOTO TOJIS IS KU3HH Ha
3emie, MOJIAPHOE CHSIHME; MPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (PU3UUECKUX SBICHUM;

—OMNMCHIBaTh M3yYEHHbIE CBONCTBA Tel M (U3NYECKHUE SIBICHUS, HCIONB3Ys (pusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHs, KOJMYECTBO TEIUIOTHI, YAENbHAs TEIIOEMKOCTh
BEIIIECTBA, yJe/IbHas TEIUIOTA IUIABJIECHUS, yJelbHas TeIUIoTa Mapoo0-pa3oBaHus, yiejdbHas TelioTa
CrOpaHusl TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO JEHCTBHA TEIUIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/yXa, SJIEKTPUUECKUHN 3apsi, CUJIa TOKA, SJEKTPUUECKOE HANpsKEHUE, COTPOTUBIICHUE
NPOBOJHHKA, Y/AEIbHOE CONMPOTHBIICHHE BELIECTBA, padOTa M MOLIHOCTH 3JEKTPUUYECKOTO TOKA); MPHU
ONKCAaHUM TNPABUWIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, O0O3HAuEHUs U
eIMHUIBI (PU3UYECKUX BEIWYHH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (PU3HUECKYIO BETUUYUHY
C IpYT'MMU BEJIMYMHAMU, CTPOUTH I'paMKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH;

—XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHHUS W TPOLECCHI, UCHOIb3ysd OCHOBHBIC
HOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BELIECTBA, NPHUHLMI CYNEpPHO3ULIUN
noJjiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Jis ydJacTka LEemnH, 3aKOH
Jbxoyns—IJleHna, 3aK0OH COXpaHEHUs SHEPTUH; IPH 3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMCBIBATh €TO0 MATEMAaTHIECKOE BBIPAKECHUE;

—O0OBACHATh (PU3MUECKHE MPOLIECCHl U CBOWCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CHUTYyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHe U3 |—2 JIOrMYyeckux WHIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pewarb pacyéTHble 3a/1a4u B 2—3 JEHCTBUSI, UCIOIb3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOLINE
¢u3nveckre BeMUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4d 3alMChIBATh KPATKOE YCIOBHUE, BBISBISTH
HE/IOCTAaTOK JAHHBIX JJIS PELIeHUs 3a/lauM, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBbIE A €€
peleHus, MPOBOANUTh PACUYEThl W CPAaBHUBATh IOIYYEHHOE 3HAaYCHHE (U3MUYECKOW BEIMYMHBI C
U3BECTHBIMU JJAHHBIMU;

—pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEHIUTH MPH TOMOLIH (U3UIECKUX METOJIOB;
UCMONb3Yysl ONHMCAHWE HCCIEJOBAaHUS, BBIIENATH IPOBEPSEMOE IPEINOJOXKEHUE, OLEHUBATh
NPaBUIHHOCTP MOPSAKA TPOBEACHUS UCCIIEIOBAHUS, I€IaTh BEIBOIBI;

—IIPOBOJIUTH OMBITHI 1O HAOMIOJCHUIO (PU3NYECKUX SBICHUHA WIN (PU3UUECKUX CBOWCTB Te
(KanmMJUIpHBIE SIBIICHUSI, 3aBUCUMOCTh JIaBJICHHUS BO3/AyXa OT €ro o0b&Ma, TeMIepaTypbl; CKOPOCTH
npolecca OCThIBaHMS/HarpeBaHWs NpU M3JIy4YeHMM OT LBeTa U3Jydarolleil/mornomaromei
MOBEPXHOCTH; CKOPOCTh MCHApEHHs BOJBI OT TEMIIEPATyPhl KUAKOCTH H IUIOUIAIU €€ TTOBEPXHOCTH;
ANIEKTpU3alldsi Tel U B3aUMOACUCTBUE DJIEKTPUUYECKHUX 3apsiOB; B3aUMOJEHCTBHE MOCTOSHHBIX
MarHUTOB, BU3yaJIH3alls MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; JCHCTBHS MAarHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUIATEINIS MOCTOSIHHOTO TOKA):
dopMynHpOBaTh TPOBEpSEMBIEC TPEANONIOKEHHUS, COOMpPAaTh YCTAHOBKY W3  TPEIJIOKESHHOTO
000pyI0BaHUs; OMUCHIBATh XOJI OMBITAa U (POPMYITUPOBATH BHIBOJIBI;

—BBITOJHATD TPSIMBIE U3MEPEHHsI TEMITEPaTyphl, OTHOCUTEIBHON BIIAXXHOCTH BO3JlyXa, CHJIBI
TOKa, HANPSDKEHUS C HCHOJIb30BAHHMEM AHAJIOTOBBIX NMPUOOPOB M JATUYMKOB (DU3MUYECKUX BEITUYUH;
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM (HU3MUECKOW BEIWYMHBI OT JIpyroil c
UCTIOB30BaHUEM TIPSIMBIX W3MEPEHUH (3aBUCUMOCTH COMPOTHUBICHHS TPOBOJHHKA OT €r0 JJTHHBI,
IUIOINAAM TOTIEPEYHOr0 CEUEHHs] M YIENbHOTO COMPOTHUBICHUS BEIIECTBA MPOBOJHMKA; CHJIBI TOKA,
WIYIIEro Yepe3 MPOBOTHHK, OT HANPSDKEHUS Ha MPOBOJHUKE; MCCIEIOBAHUE ITOCIIEAOBATEIBHOTO U
napajyieIbHOTO COETMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh HCCIEOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHATE HM3MEPEHHS, CIEeAys MPEeIIOKCHHOMY IUIaHy, (PUKCHpPOBATh pe3yabTaThl IMOTYyYEeHHOH
3aBHCHUMOCTH B BHJIE TaOJIUI] U IpaUKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

—IIPOBOJINTh KOCBEHHBIE W3MepeHHs] (pHU3muecKknx BenW4ynH (yHenbHas TeIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE NMPOBOAHMKA, pabOTa W MOIIHOCTH AJIEKTPUYECKOTO TOKA): IJIAHUPOBATH
U3MEpeHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs TMPENJIOXKCHHON WHCTPYKIUHU, |
BBIYHUCIIATh 3HAUCHHE BETUYMHBI;

—Cc00JTI0/1aTh TPaBUJIa TEXHUKU O€30MMaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000pPYI0BAaHUEM;

—XapaKTepU30BaTh MPUHIIMITBI IEHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOIl Ha MX ONHMCAaHUA (B TOM 4YMCIIE: CHCTEMa OTOIUIEHHs JAOMOB, TUTPOMETp, MapoBas TypOHMHA,
amrepMeTp, BOJBTMETP, CYETYMK HIIEKTPUUYECKOW OSHEPrHM, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,



HArpEeBaTENbHBIE AIEKTPONPUOOPHl (TIPUMEpPHI), AIEKTPUUYECCKUE MPEIOXPAHUTENN; SIEKTPOMATHHT,
AJIEKTPOJIBUTATENIh MTOCTOSITHHOTO TOKA), HMCIONB3Ysl 3HAHHSI O CBOMCTBAaX (DM3UYECKUX SBICHUN H
HeoOXouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

—pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIEC TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, TCHXPOMETpP, TUTPOMETp, JBUTATEIb
BHYTPCHHEIO CrOPaHUs, JJIEKTPOCKOIN, PEOCTaT); COCTABIISATh CXEMbI JJIEKTPHUYECKUX IIeTed ¢
MOCIICOBATEIbHBIM U MapaJUICIbHBIM COSAMHCHHEM 3JICMEHTOB, pa3jinyasi YCIOBHBIE 00O3HAYCHUS
AJIEMEHTOB JICKTPUYCCKHX IICTICH;

—TIIPUBONUTH MPUMEPHI/HAXOAUTh WH()OPMALIUIO O TIPUMEpPaX MPAKTUIECKOTO HCIIOh30BAHMS
(Gu3NYeCKUX 3HAHWI B MOBCETHEBHOW XH3HH sl oOecrieueHusi 0€30MacHOCTH TpHU OOpailieHuu ¢
npubopaMd W TEXHUYECKHMMH  YCTPOWCTBAMH, COXPAHCHHUS 3JIOPOBBS U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpelie;

—OCYIIECTBIATh TMOWCK HHpopMammu (U3HYECKOTO cojaepkaHus B cetu VHTepHeT, Ha
OCHOBE WMCKOIIUXCA 3HAHUA H TYTEM CpPaBHEHHs JONOJHHUTEIBHBIX MCTOYHHKOB BBIJCIATH
nH(pOpPMAIINIO, KOTOpAs ABJSIETCS MPOTUBOPEUUBOM MITH MOXKET OBITh HEJIOCTOBEPHOIA;

—WCIOJIb30BaTh TPU BHIMOJHEHUH YYEOHBIX 33aJaHHil HAYYHO-TIONMYJSPHYIO JIUTEpATypy
(U3HYECKOTO COJepXKAHUS, CIIPABOYHBIC MAaTEpPHAIbI, PECYpPChl CETH VHTEpHET; BIaneTh MpuEéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBanus HHGOPMAIUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—Cco3/1aBaTh COOCTBEHHbIE IIMCbMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUs, 00001mas
UHPOPMALIUIO U3 HECKOJIBKUX HCTOYHHMKOB (DU3MYECKOTO COJCpPKAHUS, B TOM YHUCIE yOJINIHO
MIPEJICTABIISITh PE3YJbTAThI TPOSKTHON MM HCCIICIOBATEIILCKON JEATEIIEHOCTH; IIPU 3TOM I'PaMOTHO
UCIIOJIB30BaTh M3YYCHHBIM TMOHATHWHBIA anmapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYILICHUE
MPE3EHTALNEH;

—IpH  BBIIOJHCHUH Y4YEOHBIX MPOEKTOB M HCCICIOBAHUN  (PU3MYECKHX IMPOIECCOB
pacnpenenaTh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBICHHBIMU 3aJladaMH, CJICIUTH 3a
BBINOJIHCHUEM ITUIaHA JICHCTBUN M KOPPEKTHPOBAThH €r0, aJICKBATHO OLCHUBATh COOCTBEHHBIN BKJIA] B
JESATEIIbHOCTh TPYIIBI, BBICTPAWBATh KOMMYHHKATUBHOE B3aMMOJICHCTBHUE, IPOSBISAS TOTOBHOCTH
paspeniatbh KOHQJIUKTHI

9 kiace

[IpenMeTHBIEC pe3yabTaThl JOHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIA:

—WCIOJIb30BATh  TIOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHWYEeCKOTO [BIDKEHUs, Ae- (opmamus (ympyras, MIacTH4ecKas), TpPEHHE,
[EHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTh ¥ TIEPETPY3KH; IEHTP TSHKECTH; aOCOFOTHO TBEPIOE
TENO, LEHTP TSHKECTH TBEPIOTO Tesa, paBHOBECHE; MEXaHWYeCcKhe KoyieOaHUs W BOJHBI, 3BYK,
WH(QPa3BYK W YIBTPA3BYK; JJICKTPOMArHUTHBIC BOJIHBI, IIKaJla JJICKTPOMATHUTHBIX BOJH, CBET,
ONIM30PYKOCTh M JAbHO30PKOCTh, CIEKTPhI MCIYCKaHWS W TOIJIONICHUS; anbda-, OeTa- U ramma-
U3ITy4eHUs], H30TOIIBI, siFCpHAs SJHEPTeTHKA,

—pa3nu4ath sBIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE TMPSMOJMHEHHOE [BHKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBIKEHUE, CBOOOTHOE TIAJICHUE TEJI, PABHOMEPHOE JIBFKEHHUE TI0
OKPYXKHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JBI)KEHUE, KoJiebaTeNbHOe NBUKEHHE (3aTyXarolne
Y BBIHYXKJICHHBIC KOJICOaHUs), PE30HAHC, BOJHOBOE JIBFDKEHUE, OTPAKEHUE 3BYKA, dJICKTPOMArHUTHAS
WHAYKIHS, TPSIMOJIMHEHHOE paciupoCTpaHEHUE, OTpaXeHHEe U TPEIOMIICHHE CBETa, IOJIHOe
BHYTpEHHEE OTpPaKCHHWE CBETa, PA3JIOKECHHE OEJoro CBeTa B CIEKTP M CIIOKEHHE CHEKTPaTbHBIX
I[BETOB, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HWKHOBEHHE JHMHEHUYATOrO CIIEKTpa H3Iy4yeHHus) IO
OTMCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3UICCKOE
SIBIICHUE;

—pacro3HaBaTh MPOSBIICHUE W3yYECHHBIX (PU3UYCCKUX SBICHHA B OKpYXaroniem mMupe (B
TOM 4ymclie (pu3udeckuie SBICHHUS B MPUPOJE: MPUIUBHI U OTIWBHI, ABMKEHHE TutaHeT CoTHEeuHOM
CUCTEMBI, pPEaKTHBHOE JBW)KCHHE JKUBBIX OPTaHW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHE, CEHCMHYECKHe BOJHBI, I[yHAMH, 3XO, IIBETa TEJ, ONTHYECKHE SBICHUS B MPHUPOJE,
OMOJIOTHYECKOe JICHCTBHE BHJIUMOTO, YyIbTPA(HOIETOBOTO W PEHTTCHOBCKOTO  H3JIYYCHHIA,
€CTECTBCHHBIH DPATUOAKTUBHBIA (DOH, KOCMUYECKHE JIy4H, PAJIMOAKTUBHOE H3IIyYeHHE MPHUPOIHBIX
MUHEPAJIOB; JICWCTBUE PATUOAKTHUBHBIX M3TYUCHHH HAa OPTaHW3M YeJOBEKa), MPH 3TOM IEPEBOJUTH
MPAKTUYECKYIO0 3amady B y4eOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOWCTBA/MIPU3HAKH (DU3MUECKUX
SIBIICHUIA;

—ONUCHIBATh W3YYCHHBIC CBOMCTBA Tel W (U3MUYECKUE SIBICHUS, HUCTOIB3Ys (pu3mdeckue



BEJIMYMHBI (CpPEeIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPU HEPaBHOMEPHOM JBIKEHHH, YCKOPEHHE,
nepeMeleHue, MyTh, YIiIoBas CKOPOCThb, CHJIa TPEHMs, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJTHOTO MAJICHUs, BEC TeJla, UM- MYJbC Tea, UMIYJIbC CHIIbI, MEXaHUYecKasi paboTa U MOIIHOCTb,
NOTEHIMAJIbHAsl SHEPrusl Teja, IMOAHATOrO HaJ IOBEPXHOCTBIO 3E€MJIM, IMOTEHIHUAJbHAs 3HEPrus
CKaTOW TPYKUHBI, KUHETUYECKass HSHEpPrus, INOJHAas MEXaHWYecKas HHEprus, MEepHoJ M YacToTa
KoJIeOaHUM, JUIMHA BOJIHBI, I'PDOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTb CBE€Ta, IIOKa3aTejb
IPEJIOMIICHUSI Cpellbl); MPH ONUCAHUM TPABMWIIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOIb3YEeMBIX
BEJIM- YMH, 0003HAUYEHUS U EAMHULBI (PU3MYECKHX BEJIWYMH, HAXOIUTh (DOPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3MYECKYI0O BEJIMYMHY C JPYTMMHU BEJIUYMHAMH, CTPOUTH TpapuKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

—XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKHE SIBICHHUA W MPOIECCHl, MCHOIb3Yys 3aKOH
COXPaHEHMsI SHEPrMM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLMII CYNEPHO3ULUU CHJI, MPUHLMII
oTHOocuTenbHOCTH ['anmuiiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS! MMITYJIbCa, 3aKOHBI OTPAKEHHS U
IPEJIOMIIEHUS] CBETa, 3aKOHBI COXPAaHEHMsI 3apsI0BOIO U MAaCCOBOIO YMCEN IPHU SJEPHBIX PEAKLUAX;
IIPY ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alUCHIBATh €0 MAaTEMaTHYECKOE BBIPAXKECHNUE;

—O0OBACHATH (PU3MUYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CHUTYyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CICIACTBEHHBIC CBSI3U, CTPOUTH
o0BbsicHEHHEe M3 2—3 JIOrMYEeCKMX WIaroB ¢ ONOpPOM Ha 2—3 HU3y4YeHHBIX CBOMCTBa (pu3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pewmarb pacy€THbIE 3a/71a4M (ONMUPAIOLIMECS HAa CUCTEMY U3 2— 3 ypaBHEHMI), UCIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d 3a-
IUCHIBAaTh KPaTKOE YCJIOBHE, BBIABIIATH HEJIOCTAIONINE UM U30bI- TOUHBIC JJAaHHbIE, BBIOMPATh 3aKOHBI
U (opMyibl, HEOOXOAWMBIC Ui PEIICHHs, MPOBOAWTH PAcU€Thl W OLEHUBATh PEATUCTHYHOCTH
HOJY4EHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

—pacrmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPH IOMOUIH (PU3UIECKUX METOOB;
UCMONb3Yysl ONHCAHHWE HCCIEJOBAaHUS, BBIIENATH IPOBEpSEMOE IPEINOJIOKEHUE, OLEHUBATh
NPaBUIBHOCTH TOPS/IKA TIPOBEICHUS NCCIICAOBAHMS, A€TaTh BBIBOBI, HHTEPIPETHPOBATH PE3yJIbTaThI
HaOJI0ACHUH U OIIBITOB;

—IIPOBOJIUTH OTBITH TI0 HAOIOACHUIO (PM3UYECKHUX SIBICHUH WM (U3UIECKUX CBOMCTB Tell
(u3ydeHue BToporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs! SHEPTUH; 3aBUCUMOCTb Mepro/ia KojeOaHuit
NPYKHUHHOTO MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH TPYXHHBI U HE3aBUCUMOCTH OT aMILIUTY/IbI
MaJIbIX KojeOaHMii; MpsSIMOJMHEHHOE paclpoCTpaHEeHHe CBeTa, pas3jiokeHHe Oenoro cmeTa B
CIIEKTp; M3y4YCHHE CBOWCTB M300paXKCHUS B IJIOCKOM 3€pKayie M CBOMCTB M300pakeHUs TpeIMeTa B
cobuparoniell TuH3e; HaOII0IeHUE CIUIOMIHBIX M JIMHEHUAThIX CIIEKTPOB U3ITyUEHHSI): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa 0OOOPYHOBaHUS; OIMUCHIBATH XOJ OINBITA H €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

—IIPOBOJIUTH MIPH HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHHA, ONPEIeNsisi CpelHee 3HaUeHNE
u3MepseMoil BeMUnHBI ((POKYCHOE paccTOsIHHE COOMparoliel TMH3bI); 000CHOBBIBATh BBIOOP criocoba
WU3MEPEHUS/M3MEPUTEIBHOTO TPUOOPa;

—IIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCHUMOCTEH  (U3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
NpSMBIX HW3MEPEeHUH (3aBHCHMOCTh IyTH OT BPEMEHHM IIPH PAaBHOYCKOPEHHOM JIBIDKCHHH 0Oe3
HayaJbHOM CKOpPOCTH; Tmepuojia KoyieOaHWH MaTeMaTH4ecKoro MasTHUKA OT JUIMHBl HUTH,
3aBHCUMOCTH yIJIa OTPaKEHHUS CBETa OT yrjia MaJCHUs M yIiia TPEJIOMIICHHS OT Yrja MajcHus):
IUIAHUPOBATh HCCJIEOBAaHUE, CAaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PpE3yJIbTaThl
MIOJTyYCHHOW 3aBHUCHMOCTH (PM3WYECKUX BEJIWYHMH B BHJE TAONHIl W TPaQUKOB, JENaTh BBIBOJBI 11O
pe3ysbTaTaM UCCIEJOBAHUS;

—IIPOBOJINTh KOCBEHHBIC M3MEPEHUs (PU3MUYECKUX BEIHUYMH (CpPETHSST CKOPOCTh U YCKOPEHHUE
TeJla NMPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOIO MaAEHUs, >KECTKOCTh MPY>KUHBI,
KOd(DPUIIMEHT TpEeHUsS CKOJBXKEHHUs, MeXaHWu4eckas paboTa U MOIIHOCTh, 9YaCTOTa W TIEPHOT
KOJICOAHUH MaTeMaTH4YeCKOro U NMPYXKHUHHOTO MAasSTHUKOB, ONTHYECKas CWiia cOOMparomieil JIMH3HI,
panuoOaKTUBHEIA (DOH): TUTAHUPOBATh W3MEPEHHUsS; COOMpPATh OSKCIIEPHUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATh W3MEPEHUs, CIeAys MPEUIOKEHHOW HHCTPYKIMH; BBIYUCIATH 3HAUEHHE BEIIMYUHBI U
aHAJTM3MUPOBAThH MOJTyYEHHBIE PE3YIbTATHI C YIETOM 3aJaHHOHN MOTPEITHOCTH H3MEPEHHIA;

—Cco01I0/1aTh MpaBUJIa TEXHUKH 0€30M1acHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—pa3nIn4yaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (U3NYECKUX MOJE- JIeH: MaTepualbHas TOUKa,
abcomoTHO TBEPIOE TENO, TOUCUHBIM MCTOYHUK CBETa, JIyd, TOHKAs JIMH3A, IJIAHETapHas MOJEIb



aToMa, HyKJIOHHAsi MOJEJIb aTOMHOTO $/1pa;

—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpo# Ha MX omucaHus (B TOM YHMCIE: COUIOMETP, JATUUKHU MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3XO0JIOT, OYKH, IEPUCKOI, (oToammapar, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOM, 103UMETD,
kamepa BuiibcoHa), WCMONB3ys 3HAHUS O CBONCTBaX (DM3MUYECKUX SIBICHUH H HEOOXOIUMbIC
buznyeckre 3aKOHOMEPHOCTH;

—MUCIIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM HW3YyYECHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH PELICHUU Yy4eOHO-TIPAKTUYECKUX
3a[a4; ONTUYECKHUE CXEMBI JJIS IIOCTPOCHUS H300paKEHUH B INIOCKOM 3€pKajie U cCoOMparolei JINH3E;

—IIPUBOIUTH MPUMEPBI/HAXOAUTh WH(OPMALIMIO O MPUMeEpax MPaKTUYECKOTO MCIOIb30BaHUS
(GU3MYECKUX 3HAHWU B TMOBCEJIHEBHOW JKU3HH ISl OOecreueHUs: O€30MacHOCTH MPU OOpaIIeHUU C
npubopaMd U TEXHHYECKHMMH  YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U COOJIIOJICHHUS HOPM
HKOJIOTUYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

—OCYILIECTBISATh TNOUCK HH(pOpMaUUU (QU3NYECKOro cojepkaHusi B cetu HTepHer,
CaMOCTOSITENILHO (DOPMYIHpPYsI TOWCKOBBIA 3ampoC, HAaXOAWTh IYTH OMNPEICICHUS JTOCTOBEPHOCTU
MOJIy4eHHOM MH(OpPMALIMK HA OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

—HCIOJIb30BaTh TMPHU BBITIOJIHEHUM YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypPy
(bu3NYECKOro cojepKaHusi, CIPAaBOYHbIE MaTepHallbl, PeCypCchl ceTH VHTEpHeT; BiageTh NMpuéMamu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HH(GOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;

—Cco03/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE MH(MOpMALUU U3
HECKOJBKMX UCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, TYOJIUYHO MPEICTABIIATh PE3YyIbTaThl MPOSKTHOMN
WJIM MCCIIEIOBATENbCKOM IE€ATEIbHOCTH; IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3YYECHHBIA MOHATUNHBIN
ammapar U3y4aeMoro pas- nena (U3MKH M CONPOBOXKIATH BBICTYIUICHHE MPE3CHTAINEH ¢ y4EToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.

Conep:xanue yueOHoro npeamera « Dusuka»

7 knace

Pa3zpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa

®duszuka — Hayka o npupoje Asnenus npuposl (MC1) Ousndeckue sIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, YIIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ousnyeckue BenuuuHbl M3mepenue  ¢usnueckux BenuuuH ~ Dusmueckue MNpuOOpHI
[TorpemHocTs n3mMepeHuit MexxayHapoHas CHCTEMa €IMHHIL

Kak ¢u3uka u apyrue ecrecTBeHHble HayKu M3ydaroT npupony EcTecTBeHHO-HAy4HBINH MeTOA
MO3HAHUs: HaOJII0/IeHUE, TOCTAHOBKA HAyYHOI'O BONPOCca, 00bACHEHHE HAOII0AaeMOro SIBJIECHHS B BUJIE
TUIOTE3bl, SKCIIEPUMEHT 110 MpoBepke runore3 Onucanne GU3NYECKUX SIBICHUHN C IOMOILBIO MO/IETei

Jemoncmpayuu

1 MexaHuueckue, TEIIOBbIE, SJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS

2 ®uznyeckue NpudOPhI U IPOoLeTypa NPSIMBIX U3MEPEHUH aHAIOTOBBIM M LIU(POBBIM
npudopom

3 U3mepeHue TaibHOCTHU MOJIETA Teaa, OPOLIEHHOTO TOPU30HTAIBHO

4 OnpeneneHue CpeTHEro 3HaUeHUs

Jlabopamopuvie padbomuvt u onvimul

1 OrnpesenieHne EeHbl ASICHHS MKAIbl K3MEPUTEITLHOTO TTpHdopa
2 N3mepenue paccTosiHUM

3 N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TEIa

4 Ornpezenenne pa3MepoB MaJbIX TEJ

5 U3mepenue TeMiepatypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETpPA U JaTYMKA TEMIIEPATypbl

6 IIpoBeneHue uccie0BaHus IO MPOBEPKE TMIOTE3bI: AAIBHOCTD MOJETA IAPUKA, MYILIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIBIIE, YeM OOJIBIIIE BHICOTA ITyCKa

Pasnen 2. [lepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BellleCTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl ONBITHI, T0Ka3bIBAIOIINE JUCKPETHOE
CTPOEHUE BEIIECTBA

JIBwxkenne wdactui BemecTBa CBA3b CKOPOCTH JBMIKEHHUS YACTHI[ C TeMIEpaTypou
BpoynoBckoe nBuxkenwe, auddysus. B3ammoneilicTBue YacTHil BemIeCTBAa: NPUTSHDKEHUE U
OTTAJIKUBAHUE

ArperatHble  COCTOSIHMSI ~ BELIECTBA:  CTPOEHUE  Ta30B, OKUAKOCTEM W TBEPHABIX



(kpucTaynyeckux) Tesn B3auMocBsI3p MeX 1y CBOMCTBAMM BELLIECTB B PA3HBIX arperaTHbIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM OCOOEHHOCTH arperaTHbIX COCTOSHUIN BOJIbI

Jemoncmpayuu
1 HaGnronenne OpOyHOBCKOTO JBHKCHUS
2 Hab6monenue nuddy3un

3 HaOmionenue sBICHUM, OOBSACHSIOUIMXCA MPUTSHKEHHUEM WJIA OTTAIKMBAHUEM YaCTHIL
BELIECTBA

Jlabopamopnuvie pabomot u onvimal

1 Ouenka quameTpa aToMa METOJIOM PSIOB (C HCTOb30BaHueM (hoTorpaduii)

2 OmnpIThl O HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B

3 OnbIThl 10 0OHAPYKEHUIO AEUCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS

Paznen 3. /IBu:keHUe U B3auMOJelicTBHE TeJl

Mexanuueckoe JBHKeHUE PaBHOMEpHOEe M HepaBHOMepHoe JBmkeHHEe CkopocTh CpenHss
CKOPOCTb IIPU HEPABHOMEPHOM JIBH>)KEHHH Pacuér myTu U BpeMeHU ABUKEHUS

SIBnenue uHepuMM 3aKOH MHEpUUM B3anMopelicTBHe Ten Kak MPUYMHA U3MEHEHHS] CKOPOCTH
IBWKEHUS Ten Macca kak Mepa uHepTHOocTH Tena IlnotHocTe BemecTBa CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEllleCTBA

Cuila Kak xapakTepuCcTHKa B3aumojencTBus Ten Cuna ynpyroctu U 3akoH ['yka M3mepenue
CWJIBI C TOMOIIBI0 JAMHAMOMeTpa SIBieHue TIAroreHust U cuia Tspkectd Cuila TS)KECTH Ha JIPYrux
wianerax (MC) Bec tena Heecomocts ClriokeHHME CHII, HalpaBIEHHBIX [0 OJHON MpsIMOU
PaBnopeiictByromas cun Cuna Tpenus TpeHue CKOJbXEHHsI U TpeHHe MOKosi TpeHue B Mpupoie u
texauke (MC)

Jemoncmpayuu

1 Habmroienne MexaHu4eckoro JBUKECHHs Tea

2 N3mepenune CKOPOCTH MPSMOJIUHEHHOTO JBUKCHHUS

3HabmroieHne SBICHHUS HHEPIIUH

4Habumo1eHre M3MEHEHHSI CKOPOCTH TPU B3aUMOZCHCTBUH TEI

5 CpaBHeHuE Macc MO B3aUMOJEICTBUIO Tell

6 Cro>keHue Cuil, HallpaBJIEHHBIX MO OJTHOM MpsAMOii

JIaGopatopHblie pabOThI U OTIBITHI

1 Ompenenenre CKOPOCTHM PABHOMEPHOIO JIBWXKEHUS (IIapuKa B XKHUAKOCTH, MOJENIN
AIIEKTPUYECKOTO aBTOMOOUJIS M T 10 )

2 OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa MM IIapHUKa 10 HAaKJIOHHOM
MJIOCKOCTH

3 Omnpenenenue MIOTHOCTU TBEPIOTO Tea

4 OnpIThl, IEMOHCTPUPYIOUIHNE 3aBUCHUMOCTh pacTsKEHUs (nedopManuu) TMPY>KUHBI OT
IIPUJIOKEHHOMN CUIIBI

5 OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela u
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hasnenne CriocoObl yYMEHBLIEHHsS W yBelIM4YeHUs JaBieHus JlaBneHue raza 3aBUCHMOCTD
JIaBjieHHus Tra3a OoT o0bEMma, TemmepaTypsl llepemava naBneHus: TBEPABIMU TEJIaMH, XKHIKOCTIMHU U
razamu 3akoH [lackams [IHeBMaTWyeckne MamMHBI 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTH OT TITYOWHBI
['unpocraTudeckuii napanokc Coolmiaromuecs cocyabl [ uapaBmndeckue MexaHu3Mbl

Atmocdepa 3emnn u atmochepHoe naBineHue [IpuUuMHBI CylIeCTBOBaHMS BO3TYLIHOU
obomoukn 3emmu Onweir  Toppuuennu UW3mepenue arMocpepHOTO JaBlIeHHS 3aBUCUMOCTH
aTMoc(epHOro aBieHHs] OT BBICOTHI Haja ypoBHeM Mops [Ipubopsl s m3mepeHus: arMochepHOro
JIaBJICHUS

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0 BrITasikuBaroas (apxumMe10Ba) Criia
3akoH Apxumena [1naBanue ten BozayxonnaBanue

Hemoncmpayuu

1 3aBucumocTb naBieHUs ra3za oT Temneparypsl 2 [lepenaya naBieHus )KUIKOCTbIO U Ta30M

2 CooOrmaromnuecs COCYIbI

3 IM'uapasnuueckuii mpecc

5 TlposiBneHue necTBUsE aTMOCHEPHOTO TaBJICHHS

6 3aBHCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U INIOTHOCTH



KUJKOCTHU

7 PaBeHCTBO BBITAJIKUBAIOIIEH CHJIbI BECY BBITECHEHHOU KUIKOCTH

8 YcnoBue miaBaHusi TeN: MIaBaHUE WIH MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeNa U JKUJKOCTH

Jlabopamopuvie pabomuvl u onvimul

1 UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE€ OT 00bEMA MOTrpy:KEHHOM B KUAKOCTh 4aCTU
Tena

2 OnpeneneHre BHITAIKABAIONIECH CUIIbI, IEHCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIKOCTh

3 IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, ACHCTBYIOIIEH HA TENIO B KUIAKOCTH, OT
Macchl TeJa

4 OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTU

5 KoucTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE  JIOJKH U ONpelescHue eé
rpy30M0AbEMHOCTH

Pa3nea 5. PaGoTa 1 MOIIHOCTD. JHEpPrus

Mexanunyeckas pabora MoOIIHOCTb

[IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTH [IpaBmio paBHOBecHsl pblyara
[IpumeHneHue mpaBuiia paBHOBECHS pbluara K 0noky «3ojoroe npaBuio» Mmexanuku KIIJI mpocteix
MexaHu3MoB [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE

Mexanunueckas sueprust Kunernueckas u noteHiuanbHas sHeprus [IpeBpanienue o1HOro Bujaa
MEXaHUYECKON IHEPTUU B APYTroi 3aKOH COXPAHEHHUS SHEPTHH B MEXaHUKE

Hemoncmpayuu

1 TIpumepsl MPOCTHIX MEXAaHU3MOB

Jlabopamopnuvie pabomot u onvimal

1 Onpenenenue pabOThI CUITBI TPEHHUS NTPU PABHOMEPHOM JBUKEHUU Teja M0 TOPU30HTATIBLHOMN
MIOBEPXHOCTHU

2 UccnenoBanue ycnoBuil paBHoBecus pbryara 3 Mamepenune KI1J[ HakioHHOM TUI0CKOCTH

4 V3ydeHue 3aKOHa COXPAaHEHUSI MEXaHUYECKON SHEPTUU

8 kJace

Pa3neu 6. TenuioBble siBj1eHUA

OCHOBHBIE TOJIOKEHUSI MOJEKYJIIPHO-KMHETUUECKON TEOpHUM CTpOEHMs BellecTBa Macca u
pa3Mepsl aTroMoB M MoJieKyn OTMbIThl, MOATBEPXKJAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

Mopenu TBEPAOTO, XKHUIKOTO W Ta3000pa3HOTO COCTOSIHMH BemiecTBa Kpucramnmdeckue u
amopdubie Tena OObsICHEHHE CBOMCTB ra3oB, XHJIKOCTEH M TBEPIBIX TeNl HAa OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUECKO Teopur CMauMBaHUe U KalWUISpHbIE siBJIeHUs TeroBoe pacliupeHue u
cKaTue

TemnepaTtypa CBsi3b TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOT'O JBMKEHUS YacTUll BHyTpeHHss
sHeprus CrocoObl M3MEHEHMs BHYTPEHHEH SHepruu: Tersonepenada U coBeplieHHe padoThl Buabl
TeIUIoNepe1ayn: TeIIONPOBOJHOCTh, KOHBEKLIUS, U3TydeHHE

KonnyectBo TeminoTel VYaenbHass TEIIOEMKOCTh BellecTBa TemiooOMeH U TemIoBOe
paBHOBecHe YpaBHEHHE TeIUloBoro OanaHca [lnaBneHne ©  OTBepAeBaHHE  KPUCTAILTMYECKHX
BEIIECTB  YjenbHas TeruioTa miasineHus IlapooOpasoBanune u konneHcauuss Hcmapenue (MC)
Kunenne VYaenbHas Terora napooOpa3oBaHHsi 3aBUCHUMOCTh TEMIEpaTypbl KUIEHUS OT
aTMocgepHoro AaBineHust BraxHocTh Bo3ayxa

OHeprus TOIUIMBa Y JeNbHAs TEIUIOTa CrOpaHus

[Tpuniuns! padots! TemnoBbix asurareneit KI1/[ tennosoro apurarens TerioBsle ABUraTeny U
3amuTa okpyxkarotien cpeast (MC)

3aKOH COXpaHEeHHUs U MPEeBPAIIEHUs SHEPTUH B TEIUIOBBIX npoueccax (MC)

Hemoncmpayuu

1 HaGmronenue OpoyHoBckoro asmxenus 2 HaOmronenue nuddysun

3 HabGmoeHue sSiBJIeHUM cMauMBaHUs U KaWUISIPHBIX SBJIEHUN

4 HaOmnroseHue TEIUIOBOTO PACHIMPEHUS TEl

5 3meHeHune naBiieHus ra3a IpU U3MEHEHUN 00bEéMa U HarpeBaHUM WIIH OXJIAXKICHUU

6 [IpaBuna n3mepenus remnepatypsl 7 Bunabl tennonepenauun



8 OxJakaeHue Mpu COBEPIICHUU pabOTHI
9 HarpeBanue npu coBepiieHun padoThl BHeITHUMU cuiamu 10 CpaBHeHHE TETIOEMKOCTEH
pa3IM4YHbIX BELIECTB
11 HaOmronenue KkueHus
12 HabnroeHue noCcTosIHCTBA TEMIIEPATYPBI IpH Tu1aBieHUH 13 Mozaenu TenaoBbIx
IBUTaTEIEH
Jlabopamopuvie pabomol u onvimul
1 OnbIThI 10 OOHAPYKEHUIO NEHCTBUSI CHUII MOJIEKYJISIPHOTO MIPUTSKEHUS
2 OnbIThI IO BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa
3 OnbIThl 10 HAOIIOACHUIO TEMJIOBOTO PACIIUPEHUs ra30B, KUAKOCTEH U TBEPABIX Tel
4 OnpenencHue JaBJICHHUS BO3IyXa B OaJUIOHE IIMPHUIIA
5 OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHHSI BO3AyXa OT €ro 00béMa U HarpeBaHus
WM OXJIQXKJICHUS
6 ITpoBepka runoTessl JIMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TeMIIepaTyphl
7 HabGnroneHue u3MeHeHUs! BHYTPEHHEH SHEpPIUu Teja B pe3ynbTaTe TeIlonepeiadu u paboTsl
BHEITHUX CHUJI
8 HccnenoBanue siBlIeHUs TEMI000MeHa ITPU CMEIIMBAHUM XOJIOJHOM U ropsiueil BOAbI
9 Onpenenenue KOIMYECTBA TEIUIOTHI, TOJIYYEHHOIO BOAON IPU TEIII00OMEHE C HarpeThIM
METAJUINYECKUM LIINHAPOM
10 Onpenenenue ynenbHoU TemoémMkocTy BenectBa 11 MecnenoBanue nporecca ucnapeHus
12 OnpeneneHne OTHOCUTENIBHOW BJIAXXHOCTH Bo3Ayxa 13 OnpezaesieHne yAelIbHON TEIIOTHI
IUTABJICHUS JIbJ1a
Paznen 7. diiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
Onextpuzanus Ten J[Ba pona anekTpuuecKux 3apsioB B3aummonelicTBue 3apsyKEHHBIX Tell
3akoH KynoHa (3aBUCUMOCTh CHJIBI B3aUMOACHUCTBUS 3apsDKEHHBIX Ted OT BEIMYMHBI 3apsioB U
PacCTOSIHUS MEX1Y TeJIaMu)
Onexkrpudeckoe mnoje Hampspk€HHOCTh 3nekTpuueckoro mnois IlpuHuun cyneprno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenu anekTpuyeckux 3apsiioB ODJIEMEHTapHBIN ayleKTpuueckui 3apsan CTtpoeHue aroma
[TpoBOAHMKY U TUAJIEKTPUKH 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsijia
DNEKTPUUECKUN TOK Y CIIOBUS CYLIECTBOBAHMSI DJIEKTPUYECKOr0 TOKa ICTOUHMKN TOCTOSHHOTO
ToKa JlefCTBHS AJIEKTPUUECKOrO TOKA (TEMJIOBOE, XMMHUYECKOE, MAarHUTHOE) OJIEKTPUYECKHH TOK B
KUAKOCTAX M razax
Onexrpuueckas nenb Cuna Toka DnekTpudeckoe HamnpsbkeHue ConpoTHBIEHUE MPOBOJHUKA
VYaensHoe comporuBiieHHE BemectBa 3akoH Owma g ywactka uenu IlocienoBarenbHoe W
napajuleJIbHOE COeIMHEHNE IPOBOIHUKOB
PaboTta ¥ MOIIHOCTb 3J€KTpUUecKoro Toka 3akoH Jlxoyns— JleHna DnekTpuueckue Lenu u
NOTPEOUTENH dIEKTPUUECKOl 3Hepruu B 06Ty KopoTkoe 3aMbikanue
IlocrossHHBIE MarHuThl  B3aumonelcTBHE  MOCTOSHHBIX MarHuToB MarHuTHoe moJje
MaruutHoe moje 3eMJIid M €ro 3HadyeHWe Ui Ku3HM Ha 3emuie OnbiT Dpcrena MarHutHoe mose
JIeKTpUYeckoro Toka [IpuMeHeHHe JIEeKTpOMAarHuToB B TeXHUKE JlelicTBME MarHMTHOTO IOJISI Ha
MPOBOJAHHUK C TOKOM OJEKTPOJBUTATENbh MOCTOSHHOTO TOKa Vcrosb30BaHME 3JEKTpPOJBUTATENCH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE
Hemoncmpayuu
1 Dnextpuzanus Ten
2 JIBa poia 2IEKTPUUYECKHX 3apsAJI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ
3 YcTpoicTBO M IeHCTBUE 3IEKTPOCKONa 4 DIIEKTpocTaTHIECKast UHIYKIUS
5 3aKkoH coXpaHEHUs EKTPUUECKUX 3apsaoB 6 IIpOBOIHUKYN U TUAIEKTPUKH
7 MogaenupoBaHHe CUIOBBIX JUHUM 3JEKTPUUYECKOTO MO 8 FICTOUHMKN IOCTOSTHHOTO TOKA
9 [JeticTBus 3meKTprueckoro Toka 10 Dnexrpudeckuil TOK B KUAKOCTH 11 ["a30BbIi pa3psn
12 I3mMepenHue cuibl TOKa aMIIepMETPOM
13 N3mepenue 37eKTpUYecKoro HarpshKeHHs BoiabTMETpoM 14 Peocrar n Marazun
COIIPOTUBIICHUI
15 BsaumopeiicTBHe NOCTOSIHHBEIX MAarHUTOB
16 MoaenupoBaHie HEBO3MOXKHOCTH pa3/IeIeHUs TOJIIOCOB MarHuTa



17 MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB 18 OmnbIT DpcTena

19 MarauTHoe 1ojie Toka DJIEKTPOMAarHuT

20 JleiicTBMEe MarHUTHOTI'O TOJIS1 HA MPOBOJHUK C TOKOM 21 DeKTpoABUIaTeNb OCTOSHHOTO
TOKa

Jlabopamopuvie pabomuvl u onvimul

1 OmnbITHl IO HAOJIOICHUIO ANEKTPU3ALINY TNl MHAYKIHUEH U TPU CONMPUKOCHOBEHUU

2 UccnenoBanue AeUCTBUS IEKTPUUECKOTO MOJISI HA IPOBOAHUKYU U TUAIIEKTPUKU

3 Cbopka u npoBepka paboThl AIEKTPUUECKON MU MOCTOSIHHOTO TOKa

4 I3smepeHune U peryjaupoBaHue CUIIbI TOKa

5 U3mepenue u peryampoBaHue HaPSKEHUs

6 HMccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJAYLIETO 4Ye€pe3 pPE3UCTOp, OT CONPOTHUBICHUSA
pe3ucTopa 1 HaNpsHKEHUs Ha pe3UCTOpe

7 OnbITbI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIPOTUBIIEHUS POBOJIHUKA OT
€ro JUIMHBI, IJI0IIA 1 TOIIEPEYHOr0 CEYEHHs U MaTepuasa

8 IlpoBepka mpaBuiia CIIOKEHMsI HANPSDKEHUH IPU IOCIIEJOBATEILHOM COEIUHEHUHU [BYX
pPE3UCTOPOB

9 [IpoBepka nmpaBmiia AJis CUJIbI TOKA IIPU MAPAIIEIBHOM COEJUHEHUH PE3UCTOPOB

10 Onpenenenue paboThI SMEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3ucTop

11 Onpenenenrie MOIIHOCTH NEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOpE

12 UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO Yepe3 JaM- IIOUKY, OT HAPSIKEHUS Ha
HEel

13 Onpenenenune K11/l narpeBarens

14 UccnenoBanue MarHUTHOTO B3aMMOICHCTBHS MOCTOSTHHBIX MAarHUTOB

15 M3yueHue MarHuTHOTO TMOJISI TIOCTOSHHBIX MAarHUTOB MPU UX 00ObETUHEHUH U pPa3AeeHUN

16 HccnenoBanue neicTBUS 3JEKTPUUECKOIO TOKA HA MArHUTHYIO CTPENIKY

17 OnpITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTyIIKH C TOKOM M
MarHuTa OT CUJIbI TOKA U HalpaBJIEHUS TOKA B KaTYIIKE

18 N3yueHue neiicTBUSI MarHUTHOTO OJIsL HA MMPOBOJIHUK € TOKOM 19  KoHcTpynpoBanue u
nuzydeHue pabotsl anekrpoasurareis 20 U3mepenne KII1/ anekTpoaBuraTenbHOM YCTaHOBKH

9 kaace

Paspnen 8. MexaHuyeckue siBJICHUSA

Mexannueckoe nBukeHHe MarepuanpHas Touka Cucrema or- cuéra OTHOCHUTEIBHOCTh
MEXaHUYECKOro  JBWXEHUs  PaBHOMepHOEe  mpsMoJMHEHHOE  ABMXKeHUWe  HepaBHomepHOe
npsIMOJIMHEHOE JBUKeHrne CpeHsst U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JABUKEHUU

VYckopenne PaBHOyckopeHHOe mpsiMoiinHelHOoe Bk eHue CBoOoaHoe mnaaeHue OIbBITHI
lNanunes

PaBHOMepHOE ABMKEHHE 110 OKpY)HOCTH [lepros u yactota oOpaiienus JIuHeiHas u yrioas
ckopocTH LleHTpocTpeMUTENBHOE YCKOPEHUE

IIepBeii 3axkoH Hprorona Bropoit 3akoH Herorona Tpermii 3akoH Herootona IlpnmHnmn
CYNEPIIO3ULUU CUIT

Cuna ympyroctu 3akoH ['yka Cwia TpeHHS: CHJIa TPEHHsI CKOJIBKEHUS, CHJIa TPEHHS TOKOS,
Jpyrue BUbl TPEHUS

Cuna TSKEeCTH M 3aKOH BCEMUPHOIO TATOTEHUs YCKOpeHUE CBOOOAHOrO majeHus JIBuxeHue
maneT Bokpyr Connna (MC) IlepBas kocMuueckasi ckopocTb HeBecoMOCTh U neperpy3ku

PaBHOBecue MarepuanbHOW TOuku AOCOMOTHO TBEpHMOe Teno PaBHoOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalleHuss MoMeHT cuibl LIeHTp TsxecTn

Nmnynsc Ttenma HM3MmeHenwe wnmmynbca HMmmynbe cuiibl 3aKOH COXpAaHEHHsS HMITYJIbCA
PeaktuBHOe nBmxkenue (MC)

Mexannueckasi paboTa U MOIIHOCTH PaboTa cui TsbkecTH, yrpy- roctu, TpeHusi CBsi3b SHEpruu
u pabotel [loTeHnManpHass SHEprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiH lloTeHImanbHas
JHEprusi cxaTol mpyxkuHbl Kunermueckas sHeprus TeopemMa O KHMHETHMYECKOW HHEPrUHM 3aKOH
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUn

Hemoncmpayuu

1 HaGnroieHre MEXaHMYECKOTO IBIXKEHUS Tella OTHOCUTENFHO Pa3HbIX TENl OTCUETa

2 CpaBHEHHE MYTE€W U TPACKTOPUI JBUKEHUS OJJHOTO U TOTO K€ TE€JIa OTHOCUTEIIBHO Pa3HbIX
TEJl OTCYETA



3 U3mepeHue CKOpPOCTH U yCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS

4 MHccnenoBaHue TPHU3HAKOB PAaBHOYCKOPEHHOTO JBWKeHUs 5 HalOnroneHue NBYDKCHHS Tela
110 OKPY>KHOCTHU

6 HalOmroneHne MeXaHWYECKUX SIBJICHUH, TPOUCXOISIINX B CcHCTeMe oTcuéra «Tenmexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCUTEJIBHO KaOuHeTa (PU3UKU

7 3aBUCHUMOCTb YCKOPEHUS T€la OT MAcCChl TeJla U ACHCTBYIOIIEH HAa HETO CUJIbI

8  HaOmronenue paBeHCTBA CHJI IpU B3aUMOAEUCTBUHM Ten 9 M3MeHeHue Beca Tena mpu
YCKOPEHHOM JIBU’KEHUH

10 [Tepenaua ummysnbca Mpu B3aUMOICUCTBUH TEIl

11 IIpeoOpa3zoBaHus SHEPTUU IIPH B3aUMOJICHCTBUU TS

12 CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOIEHCTBUN

13 CoxpaHeHue UMITyJIbca MpU a0COJOTHO YIIPYTOM B3aUMOICHCTBUH

14 HabnroneHue peakTUBHOTO IBUKEHUS

15 CoxpaHeHue MeXaHUYECKOW SHEpruu Npu cBoOoHOM majeHuu 16 CoxpaHeHue
MEXaHUYECKON IHEPTUHU IIPU IBMXKCHHUH TeJla MOJ1 IeWCTBUEM MPYKUHBI

Jlabopamopnuvie pabomot u onvimal

1 KoHcTpynpoBaHHue TpakTa AJisi pa3roHa U JajJbHEHIIEro paBHOMEPHOI'O JIBU)KEHUS ILIapuKa
WU TEJIEKKU

2 OmnpeneneHue CpeHel CKOPOCTU CKOJIbKEHUS OpycKa WK ABM)KEHHUS LIapuKa 110 HAaKJIOHHOM
MJIOCKOCTH

3 OmpeneneHue yCKOpEHUs Tesna Mpu paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IIIOCKOCTH

4 HccnemoBaHWe 3aBHUCHUMOCTH IYTH OT BpPEMEHH IMPU PAaBHOYCKOPEHHOM JBIKEHUU 0e3
Ha4aJIbHOW CKOPOCTH

5 [IpoBepka runoTe3bl: €Ciy MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HauyalbHOW CKOPOCTH MYTH
OTHOCSITCS KaK psii HEUYETHBIX YUCEII, TO COOTBETCTBYIOLINE IPOMEXYTKH BPEMEHH OJAMHAKOBBI

6 HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIBHOTO JIaBJICHUS

7 Onpenencurie kodhduirmenTa TpeHus: CKoJIbkKeHus 8 OnpeneneHne KECTKOCTH TPYKHHBI

9 Omnpenenenre paboOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBMXKEHUHU TeJa M0 TOPU30HTAIBHON
MOBEPXHOCTHU

10 Ompenenenue pabOThl CHUJIBI  YOPYTOCTH IpH  MOABEME TIpy3a C HUCHOIb30BAHHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

11 M3y4yeHne 3aKOHa COXpPAHEHUS SHEPTUU

Pa3nesn 9. Mexannueckue Kos1e0aHus1 M BOJIHBI

Konebarenbnoe naBmkenne OCHOBHBIE XapakTEPUCTUKU KoJeOaHMN: TEpHOJ, 4YacToTa,
aMIuIMTy1a MatemaTHueckuil ¥ npyXUHHbIA MasTHUKU [IpeBpalienre sHepruu npu KojaedaTenbHOM
JBUKEHUH

3aryxaromue KoneOaHusi BpiHyxaeHHble koneOanust Pesonanc MexaHuyeckue BOJIHBI
CaoiicTBa MexaHnueckux BOJIH [IpoponbHble W momnepedyHsle BOJIHBI [[nMHA BONHBI U CKOPOCTH €€
pacnpocTpaHeHus Mexanndeckue BOJIHBI B TBEPIOM Tene, ceicMuyeckue BosHbl (MC)

3Byk ['poMKkoCTh 3ByKa U BeicoTa ToHa OTpaxkenue 3Byka MH(]pa3Byk u ynbTpa3Byk

Hemoncmpayuu

1 HaGmroenue koneGaHuii Te MO 1eHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH

2 HaGmronenue kosneOaHuil Tpy3a Ha HUTH U Ha nipyxuHe 3 HaOnroieHre BoIHYKICHHBIX
KoJIeOaHUI U pe30oHaHca

4 PacnipocTpaHeHHe MPOIOJIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIE JIH)

5 HabmoaeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI 6 AKYCTHYECKUN pe30HaHC

Jlabopamopuvie pabomot u onvimul

1 OnpeneneHune 4acTOTHI U MEPHOJa KOJIeOaHU MAaTEMAaTHUYECKOTO MasiTHUKA

2 OnpezneneHue 4aCTOThI U MepHoJa KojeOaHUH MPYKMHHOTO MasiTHUKA

3 HccnenoBaHue 3aBUCMMOCTH TEpUo/ia KOJIeOaHUH MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH

4 UccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a

5 TIpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJeOaHUi Tpy3a, MOABEHICHHOTO K HUTH, OT MAacChl
rpysa

6 OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD Mepuojia KojieOaHuil MPYKUHHOTO MasTHHKA OT
MacChl Ipy3a U )KECTKOCTH MPYKUHBI



7 W3mepeHue yCKOpeHUs CBOOOIHOTO MaACHHUS

Pasznes 10. DineKTpOMarHuTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI

OmnbiTel Papaznes SIBieHHE 3IEKTPOMArHUTHOW HHAYKUMHU OiekTporeHepatop CrocoOs
MOJTyYEHUS JIEKTPUUECKON AHEPTUH DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU

DNEKTPOMarHuTHOE I0JIe€ DJIEKTPOMAarHUTHhIE BOJHBI CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH
[Ikana 31eKTpOMarHUTHBIX BOJH Vcronbp30BaHue 3IEKTPOMArHUTHBIX BOJIH AJISE COTOBOM CBSI3U

DnekTpomMarauTHas mpupoza ceeta CKkopocTh cBeTa BoHOBBIE cBOWCTBa CBETa

Hemoncmpayuu

1 HccnenoBanue ABJI€HUS 3JIEKTPOMArHUTHONW MHAYKLIKHU. 2 OnbiTel Papajest

3 3aBUCUMOCTb HaIPaBJIEHUS HHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HHUKHOBEHHS

4 DneKTporeHepaTop MOCTOSHHOIO ToKka 5 CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH 6
BosiHoBbI€ cBOiiCTBa cBeTa Jlabopamophuie padomul u onvimaol

1 OmnbITBl 1O HCCIEIOBAaHUIO SBICHUS 3JEKTPOMAarHUTHOM MHAYKLUH: HCCIIEIOBAaHUE
M3MEHEHUH 3HAaYeHMsI U HaIPaBJIECHUS MHAYKIIMOHHOT'O TOKa

2 U3ydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TesiehoHa

Paznen 11. CBeToBbIe fIBJIEHUSA

JlyueBas Mmozens cBera Mcrounuku ceeta [IpsimonuHeiiHoe pacnpocTpaHeHue cBeTa 3aTMEHUS
Connua u JIyast Otpaxkenue cBeta [1mockoe 3epkano 3aK0H OTpa)K€HHUS CBETa

[Ipenomiienne cBera. 3akoH mpenomiieHus: cBera. [losHOe BHyTpeHHee OTpa)K€HHE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nydeit B nmun3e. Onrtuueckas cucreMa (oTtoanmnapara, MUKPOCKONA U TeJIecKorma
(MC). I'na3z kak ontudeckas cucreMa. bin3opykocTs U JabHO30PKOCTb.

Pasnoxxenue 6enoro csera B cuektp. OnbiTel HptoToHa. CliojkeHNE CEKTPaIbHBIX LIBETOB.

Hemoncmpayuu

1. [IpamosinHENHOE pacCIpOCTPAHEHUE CBETA.

2. OtpaxkeHue cpera.

3. [Tosryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

4. [Ipenomnenue caera.

5. OnTH4eckuii CBETOBOI.

6. Xon syuelt B coOuparomiei Junse.

7. XoJ1 Tydei B pacCEenBarOIIEH JIMH3E.

8. [Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.

9. [Tpunumn neiictBust Gporoannapara, MUKPOCKOIIA U TEJIECKONA.

10. Mogens rnasa.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tony4yenue 6enoro ceera Npu CIOKEHUU CBETA PA3HBIX [[BETOB.

Jlabopamopuvie pabomol u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyda OT yIJia NaJeHUsl.

2. N3ydeHne xapakTepUCTUK U300pakeHus IpeIMeTa B INIOCKOM 3€pKaJle.

3. HccnenoBanne 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS CBETOBOIO JIy4a OT YIJa IIaJIcHHs Ha
TPAHULIE «BO3JTYX—CTEKIIO».

4. [Tony4yeHne n300paXkeHU C MOMOIIBIO COOMPAIOLIECH JTHH3BI.

5. Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpAIOIei JINH3HI.

6. OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHIEKTP.

7. OnpITl 10 BOCHPUATHIO I[BETA MPEAMETOB NMPU HUX HAONIOJEHHWU Yepe3 ILIBETOBbIE
(GUIBTPEIL.

Paszpnen 12. KBaHTOBBIC sIBIICHUS

OmnbiTel Pesepdopna m mnanerapHas mozaens aroma. Mopenb aroma bopa. Hcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramMmma-uziaydenus. CTpoeHre aToMHoro siapa. HykimonHas
MoJiedIb aTOMHOTO sjipa. V30Tomsb!.

PannoaxtuBHbIe npeBpamienus. [lepros nonypacnaga aTOMHBIX SA€Ep.

SnepHble peakuu. 3aKOHBI COXpPAHEHHs 3apsIOBOTO M MAacCOBO- IO YHCEN. DHEPrus CBS3U
aTOMHBIX a1ep. CBs3p Maccel U dHepruu. Peakuuu cuHTe3a W aeneHus saep. MICTOUHMKM 3Heprun
Comnna u 3831 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3Ty4yeHUH Ha )kuBble opraHnu3zMsl (MC).



Jemoncmpayuu

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnekTp Bomopoa.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Perucrpanus uzinydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.
JIaﬁopamopnbte paodomut u onvimul

=

o UA W

1. Halntonenue CrijIonHbIX U TUHEHYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUH YACTULIBI [T0 TOPMO3ZHOMY ITyTH (T10
¢dororpadusm).

3. M3mepeHne paaroakTUBHOTO (OHa.

IloBTOpHTE/IBLHO-0000 IO MOLY./Ib

IToBTOpUTENBEHO-0000IIAIONIMI MOAYIb NpEAHA3HAYEH Ul CUCTEMaTH3alMU U 000O0ILeHHs
IIPEIMETHOTO COJAEPKAHUS U OMNbITa JEATEIbHOCTH, NMPUOOPETEHHOIO MPU H3YYEHHUU BCEro Kypca
¢u3uku, a TaKKe 1 NOArOoTOBKM K OCHOBHOMY TrOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKe Ui
o0y4aromuxcsi, BBIOpPaBIIUX 3TOT y4E€OHBIN IPEIMET.

[Ipu u3y4eHuu JaHHOTO MOJYJIS PEANTU3YIOTCS U CUCTEMATH3UPYIOTCS BHUJIbI I€ATEIILHOCTH, Ha
OCHOBE KOTOpBIX 00€CIEeUMBACTCSl JOCTH)KEHHUE MPEAMETHBIX W METalnpeIMETHBIX IUIAHUPYEMBIX
pe3yibTaToB 00y4eHus, (OPMHPYETCsl €CTECTBEHHO-HAydHash I'PaMOTHOCTh: OCBOECHHE Hay4HBIX
METO/IOB HCCIICOBAHUS SBICHUN IPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMUA OOBSACHATH (PU3NIECKUE
SBJICHUS, IpPUMEHSAS INOJIY4YEeHHblE 3HAHUA, peIIaTh 3aJauyd, B TOM YHCIE KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNHMATBHO NEATENbHOCTHBIN XapaKTep JAaHHOIO pa3felia pealu3yercs 3a c4éT TOro, 4To
yualiecs BbIITOJIHAIOT 3a/1aHusl, B KOTOPBIX UM IIpEAIaraercs:

1 Ha ocHOBE MOJTYYEHHBIX 3HaHUI pacro3HaBaTh U HAyYHO OOBACHATH (PU3UUYECKHE SBICHUS B
OKpYXKarollel MPUPO/IE U IOBCEIHEBHOM JKU3HH;

2 HCIIOJIb30BaTh Hay4HbIE€ METO/bl HCCIEelOBaHMs (U3NYECKUX SBJICHUH, B TOM 4HUCIE JUIS
MPOBEPKHU TMIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJIOB;

3 0OBACHATH HayyHbIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHHH CO- BPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BaHUS DPA3JIMYHBIX HMCTOYHHMKOB HHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

Kaxxnas w3 TeM [aHHOrO pasjena BKIIOYAeT HKCIEPUMEHTAJIbHOE UCCIIEJOBAaHHE
oboOmiaroniero xapaxkrtepa. Pasnen 3aBepiiaeTcst MPOBEAEHUEM IMATHOCTHMUYECKOW M OLIEHOYHOM
paboThI 32 KypC OC HOBHOM IITKOJIBI.

B pamkax npennoKeHHbIX TEM PEATU3YIOTCS OCHOBHBIE HAIIPABJICHUS BOCIIUTATEIILHON 1€ TEIbHOCTHU:

1. I'paxkaaHcKoOe BOCIIMTAHME BKITIOYACT:

— ¢opMHpOBaHHE AaKTUBHOM TPAXKTAHCKOW TO3UIMHU, TPAKIAHCKOW OTBETCTBEHHOCTH,
OCHOBAHHOW Ha TPAJAUIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX LIEHHOCTSIX POCCHICKOIrO
00111eCTBA;

— pa3BUTHE KYJIBTYPhl MEKHAIIMOHATLHOTO OOIIECHNS,

dbopMUpOBaHHE TPUBEP)KCHHOCTH UJESIM HWHTEPHAIMOHAIM3MA, JIPYXKObI, PaBEHCTBA,
B3aMMOIIOMOILLIA HAPOJOB;

— BOCHUTAaHHUE YBAKUTEJIBHOTO OTHOIIEHWA K HAIMOHAJIBLHOMY JOCTOMHCTBY JIIOAEH, HX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— pa3BUTHE MPABOBOM W TOJUTHYECKOW KYIbTYphl IETEH, PACIIMPEHUE KOHCTPYKTHBHOIO
y4acTus B MPUHATHUU PELICHHM, 3aTParuBalONIMX UX MpaBa U MHTEPECHI, B TOM YHCIIE B Pa3JIMYHbBIX
dbopMax caMOOpraHU3aIlK, CaMOYIIPaBIeHUs, OOIIECTBEHHO 3HAYUMOM IeATEIbHOCTH;

— pa3BUTHE B JETCKOW Cpelie OTBETCTBEHHOCTH, MPHUHIIUIIOB KOJUIEKTUBU3MA WU COLMAIBHOMN
COJIMAAPHOCTH;

— (opMHUpOBaHKE CTAOMIHPHOW CHCTEMbl HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJIAIOIIMX MPOTUBOCTOSATH WJCOJOTUU SKCTPEMHU3Ma, HallMOHaIN3Ma, KCeHO()OoOUH, KOppYIILHH,
JACKPUMHUHAIMK TI0 COLUMAIIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IPU3HAKAM U JIPYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJIICHUSIM;

— pa3paboTKy ¥ peald3alui0 MPOrpaMM BOCIHTAHUS, CIOCOOCTBYIOIIMX TPaBOBOM,



COLMAJIBHOW M KYJIbTYPHOU aJlanTalyu JETEl, B TOM YHCIIE JETEW U3 CEMEN MUTPAHTOB.

2. [TaTpuoTHyeckoe BOCIUTAHUE ITPETYCMATPUBAET:

— (hopMHpOBaHHE POCCUHCKON TPakJaHCKON UIEHTUIHOCTH;

— ¢opMupOBaHHE NATPUOTH3MA, YYBCTBA TOPAOCTH 3a CBOIO POAMHY, TOTOBHOCTU K 3alUTE
uHTepecoB OtedyecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccun Ha OCHOBE paszBUTHS MPOrpaMm
NaTPUOTUYECKOI0 BOCIIUTAHUS JETEH, B TOM YHMCJIE BOCHHO-IIaTPUOTHYECKOTO BOCIIUTAHUS;

— (opmupoBaHNEe yMEHUSI OPUEHTUPOBATHCA B COBPEMEHHBIX OOIECTBEHHO-TIOUTUYECKUX
nporeccax, HMpOUCXOoIamux B Poccuum M MHpe, a TakKe OCO3HAHHYIO BBIPAaOOTKY COOCTBEHHOM
MO3ULIMU 10 OTHOIIEHUIO K HUM Ha OCHOBE 3HAHMS U OCMBICIEHUS UCTOPHH, JyXOBHBIX LIEHHOCTEN U
JOCTH>KCHUH HAIlleW CTpaHblI;

— pa3BUTHE YBaKEHMsI K TaKMM CHMBOJIaM TOCyJIapcTBa, Kak repO, ¢uar, rumH Poccuiickoit
®denepannn, K ICTOPUYECKUM CUMBOJIaM U TaMATHUKaM OTedyecTBa;

— pa3BUTHE TIOUCKOBOM U KpPaeBEIUYECKOMN AESITEIbHOCTH, AETCKOIO I03HABATEILHOTO TYpHU3Ma.

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE OCYILIECTBIISETCS 3a CUET:

— pa3BUTHUS Yy JIeTe€ll HPAaBCTBEHHBIX YYBCTB (UECTH, J0Jra, CIPAaBEIMBOCTU, MHIJIOCEPAUS U
JIPYKETI00us);

— (dopMupoBaHMs BBIPAKEHHOW B TOBEICHHUM HPABCTBEHHOW MO3UIMH, B TOM UHUCIE
CIIOCOOHOCTH K CO3HATEILHOMY BRIOOPY 100pa;

— pPa3BUTHUS CONEpPE)UBaHUSA M (POPMHUPOBAHUS MO3UTUBHOTO OTHOILIEHHUS K JIIOJSM, B TOM
YHCJIE K JINLAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI 1 HHBAJIM/IAM;

— cofeiicTBUSL POPMHUPOBAHUIO y A€TEH MO3UTHUBHBIX KU3HEHHBIX OPHEHTHPOB U TUIAHOB;

— OKa3aHMsI TIOMOINM JeTSM B BbIPAaOOTKE MOJEJeil MOBENEHUS B PAa3IUYHBIX TPYAHBIX
JKU3HEHHBIX CUTYAIUSIX, B TOM YHCIIe IPOOJIIEMHBIX, CTPECCOBBIX U KOH()IUKTHBIX.

4. JcTreTnyecKoe BOCIIMTAHME TIPE/IIOJIAraeT:

— MNpuOOIIeHHEe K YHUKAJIbHOMY POCCHICKOMY KYJIbTYPHOMY HACIEAHIO, B TOM 4YHCIIE
JUTEPATYPHOMY, MY3BIKaIbHOMY, Xy/I0’)KECTBEHHOMY, T€aTPATbHOMY M KHHEMATOrpaphuIecKOMY;

— CO3/IaHME PaBHBIX IS BCEX JIETE€H BO3MOKHOCTEH JOCTYNA K KYJIbTYPHBIM HEHHOCTSIM;

— BOCIHMTaHUE YBAXEHUS K KyJIbType, SA3bIKaM, TpPaAULIMUAM U 0OblUasiM HapOJIOB,
npoxxuBaronux B Poccuiickon ®denepanny;

— MPHOOIIEHNE K KJIACCHYECKUM U COBPEMEHHBIM BBICOKOXY/10’KECTBEHHBIM OT€UECTBEHHBIM U
MUPOBBIM IIPOU3BEIEHUAM HCKYCCTBA U JINTEPATYPHI;

— NOMYJSIPU3ALNS POCCUNCKUX KYJIBbTYPHBIX, HDABCTBEHHBIX U CEMEMHBIX LIEHHOCTEH;

— COXpaHEHME, MONJEPKKH M Pa3BUTHUE ITHUYECKUX KYJIbTYPHBIX TPAaJULMIl U HAapOJHOTO
TBOPYECTBA.

5. dusnyeckoe BOCMHUTAHHE, (OPMUPOBAHUE KYJIbTYPbl 3/I0POBbS M 3MOIMOHAIBHOTO
6J1aronoIy4rs BKIIOYAET:

— (opMHpoBaHHE OTBETCTBEHHOI'O OTHOLIEHHMSI K CBOEMY 3J0pPOBbI0 U THOTPEOHOCTH B
3JI0pOBOM 00pa3e KU3HHU;

— (hopmHpoBaHME CHCTEMbl MOTUBALlMU K aKTUBHOMY M 37J0POBOMY 00pa3y >KHU3HH, 3aHITHIM
buznyecKoil KyJabTypol U CIOPTOM, Pa3BUTHE KYJIbTYPhI 3J0POBOTO MUTAHUS;

— pa3BUTHE KYJIbTYphl O€30MacHON >KHU3HEAEATENbHOCTH, NMPO(UIAKTUKY HAPKOTUYECKOH H
AJIKOTOJILHOM 3aBUCUMOCTH, TA0AKOKYPEHHUS U APYTUX BPEIHBIX MPUBHIYEK;

6. Tpya1oBoe BoCIUTAHME PEATTU3YETCS MTOCPEIACTBOM:

— BOCIHUTAHUS YBOXKEHUS K TPYAY U JIOASM TPYyJa, TPYIOBBIM JOCTUKEHHSIM;

— (¢opMupoBaHHS YMEHUH U HABBIKOB CaMOOOCIY)XMBaHMs, NOTPEOHOCTH TPYAUTHCS,
JOOPOCOBECTHOTO, OTBETCTBEHHOI'O W TBOPYECKOI'O OTHOLIEHMS K pa3HbIM BHJAM TPYJIOBOM
JeSITeNIbHOCTH, BKJItOUasi 00yuyeHHe U BBIIIOJIHEHUE JIOMAIIHUX 00sS3aHHOCTEH;

— pa3BUTHS HAaBBIKOB COBMECTHOM palOThI, YMEHHs pabOTaTh CaMOCTOSITEIbHO, MOOMIN3YS
HE00XO0/IMMBIE PECYPCHI, IPABUIBHO OLIEHUBAsI CMBICI U MOCIEICTBHS CBOMX JECHCTBHIA;

— coeicTBUs TPO(heCcCHOHATELHOMY CaMOOIPEAEIEHUI0, MPUOOIIEHHS K COIUAIIBHO 3HAUNMOM
JeSITeIbHOCTH JUI OCMBICJIEHHOTO BBIOOpa npodeccuu.

7. IKkoa0ruyecKoe BOCIMTAHUE BKIIOYACT:

— Pa3BHUTHE 3KOJOTMYECKON KYJIbTYpPbI, OEPEKHOTO OTHOIICHUS K POJHON 3eMie, IPUPOAHBIM
6orarctBam Poccun u mupa;

— BOCIHMTAaHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE IMPUPOJHBIX PECYpCOB, YMEHUU H



HABBIKOB Pa3yMHOr0 MPHUPOJIONOJIb30BAHUS, HETEPIIUMOIO OTHOLIEHUS K JIEUCTBUSM, MPUHOCSIINM
BpEJ1 SKOJIOTHH.

8. LleHHOCTH HAYYHOTI'0 MO3HAHMS TIOJPa3yMEBaET:

— COJICHCTBUE TOBBIIICHUIO TMPUBJICKATEIIbHOCTH HAyKH [JIs MOJAPACTAOIIEro MOKOJEHUS,
MOJJIEPKKY HAyYHO-TEXHUUECKOT0 TBOPUYECTBA JACTEH;
— CO37IaHK€ YCIOBUI 1715 TOJIYYEHHsI IEThbMU JOCTOBEPHOM HH(OPMALIUU O TEPEIOBIX JOCTUKEHHSIX
U OTKPBITUSIX MUPOBOIl U OTE€UECTBEHHON HAYKH, MOBBIILICHUS 3aMHTEPECOBAHHOCTHU MOIPACTAOIIETO

MOKOJICHUSI B HAYYHBIX MMO3HAHHUX 00 YCTPOWCTBE MUpa U OOILECTBA.

TemaTn4eckoe IJIAHUPOBAHHE

7 xkaace (70 v)

TemaTundeckuii

OcHOBHOe coJepkaHue

OCHOBHbBIE BHU/bI J€ATCJILHOCTH YHAllIUXCH (Ha

npupoe (2 4)

npupoabl. duznueckue
SIBJICHUS: MEXaHUYECKHUE,
TEIIOBLIE,
PIEKTPUYECKUE,
MarHUTHBIE, CBETOBBIE,
3BYKOBBIC

0J10K, TEMA YPOBHe YUeOHBIX JeilcTBHIl)

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUU OKPY:Kawiero mupa (6 1)
duzuka —  (Du3uka — Hayka o BrisiBneHune paznuanii Mexay GU3NYeCcKuMu 1
HAyKa 0 rpupoje. SBienus XUMHYECKUMHU MpeBpateHus MU (MC — xumus).

PacriozHaBanue u Kiaccupukanus Gu3HIecKux
SIBIICHHIA: MEXaHUYECKUX, TETJIOBBIX, JJIEKTPHUUECKUX,
MarHUTHBIX U CBETOBBIX.

Habmronenne u onucanue GU3HYECKUX SBICHUH

dusnyeckue

BeJIMYHHBI (2 4)

Du3nyecKkue BEINYNHBIL.
M3mepenne Gpuandeckux

BeIUYUH. ODU3NIECKUE

npuoopsl. [lorpemHocTs
M3MEPEHUM.
MesxnyHapoaHas
CHCTEMA EAVHMII

OmnpezeneHye LEHbl eJIeHUs HIKAJIbl U3MEPUTEILHOIO
rpuodopa.

V3MepeHue JTUHEHHBIX pa3MepoB Tel U MPOMEXKYTKOB
BpPEMEHU

C Y4ETOM MOTPELIHOCTEN.

M3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENa.
M3mepenue TemMrneparypsl IpU IMOMOIIHU KUIAKOCTHOTO|
TEPMO

MeTpa U 1aT4uKa TEMIIEPATyPBI.

BrinojiHEHUE TBOPYECKUX  3aJaHUM IO  IOMUCKY]
Crioco00B u3Mepe

HUSIT ~ HEKOTOPhIX  (U3MYECKUX  XAPAKTEPUCTUK,
HarpuMep

pa3MepoB MallbIX OOBEKTOB (BOJIOC, TIPOBOJIOKA),
YAaIEHHBIX

00BEKTOB, OOIBIINX PACCTOSTHUH, MaJIbIX
MMPOMEXKYTKOB

BpemeHH. OOCYyKIeHHe MpeaaraéMpIX cocoOoB

EcTecTBeHHO-
HAay4YHbIN METO/

nmo3HaHus (2 4)

Kak ¢usuka u npyrue

€CTECTBEHHBIE HAYKU
n3yua

10T IIPUPOJLY.
EcTecTBEeHHO-HAay4HBIN
METOJT IO3HA

BrIIBIKEHNE THITOTE3, OOBSICHSIONINX TPOCTHIC
SIBJICHUS,
HarpuMmep:

— [IOYEMY OCTaHaBJIMBAETCS JBUKYLIEECS 110
FOPU30HTAIILHOM MOBEPXHOCTHU TEJIO;




HUS: HAOJIIOIEHHE,
MOCTaHOBKA HAYYHOTO
BOIIPOCA, 0OBCHEHHE
HaOJIFOJaeMOT0 SIBJICHUS B
BHE TUIIOTE3HI,
PKCTIEPUMEHT I10 TIPOBEPKE
rumnore3. Onucanue
(U3UYECKUX SBJICHUN C
IMOMOILIBIO MOJICICH

— IIOYeMy B JKapKyl IIOrOAY B CBETJIOW OJEXKAE
MPOXJIAIHEH, YeM B TEMHOM.

[TpenyiosxeHne crnocoOOB MPOBEPKU TUIIOTES.
[IpoBeneHre MccneqOBaHUS IO MPOBEPKE KAKOW-THOO
CUIIOTE3bl, HAIpUMEp: JAAJbHOCTh IIOJIETA IIApHKa,
MyIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, 4YeM OO0JIbIIe
BBICOTA ITyCKA.

[TocTpoeHne mpocTeUIIUX Mojeel (U3HUeCKUX
SBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM), HAIIPUMEP
najJieHue mpeaMeTa; IpIMOJIMHEHHOE pacpOCTpaHEHUE
cBeTa

Paznen 2. [lepBoHayaibHble CBeJeHHs 0 CTPOCHNH BellecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJICKYJIbI, X
pa3mepsbl. ONbITHI,
TOKa3bIBAIOIIHE
ITUCKPETHOE CTPOCHUE
BEIeCTBA

Habmtoienue 1 MHTepIpeTaIus OIbITOB,
CBUJICTEIHCTBYIOIINX 00 aTOMHO-MOJICKYISIPHOM
CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
[Pa3IMYHBIX BEIIECTB B BOJIE.

OLieHKa pa3MepoB aTOMOB U MOJIEKYJI €
MCIIOJIb30BaHNEM (oTO Tpaduil, MOTYICHHBIX Ha
ATOMHOM cusioBoM Mukpockore (ACM). Onpenenenue
[pa3MepoB MaJbIX TEJ

JIBMsKeHHE
1

YACTHII
BenlecTBa (2 4)

JIBY>KEHUE YaCTHIT
Berecrsa. CBA3b

B3aHMOHEﬁCTBI/IECKOpOCTH JABUXXCHUA

YaCTHUI] C TEMIIEPATYPOI.
bpoyHOBCKOE TBUKEHHE.
Juddysus.
B3anmoeiicTBie YacTHIl
BCIICCTBA: IPUTAKCHUC U
OTTAJIKUBAHUE

Habmtoienue 1 00bsicHeHHe OPOYHOBCKOTO JIBUKEHUS
U sieHus U y3un.

[TpoBeeHNE M OOBSICHEHUE OIBITOB 110 HAOIFOICHHUIO
TEIIOBOTO PACIIMPEHUS T'a30B.

[TpoBeneHue u 00BSICHEHUE OTBITOB MO OOHAPYKEHUIO
CHJT MOJICKYJISIPHOTO TIPUTSKCHUS M OTTATKHBAHHS

ArperarHbie
COCTOSHUA
BeliecTa (2 4)

ATperaTHble COCTOSIHUSI
BELIECTBA: CTPOCHUE
Ta30B, KHAKOCTEH 1
TBEPABIX
(KpHUCTaNINYECKUX ) Tell.

Onucanue (¢ UCIOIb30BaHUEM MPOCTHIX MOJENEH )
OCHOBHBIX Pa3JIMUUi B CTPOEHUH Ta30B, KUJKOCTEH U
TBEPABIX TEIN.

OOBsICHEHHE MaJIOW C)KMMAEMOCTH KUIKOCTEH U
TBEPABIX TN, OOJIBIION COKMMAaEMOCTH ra30B.

B3anMocBsA3p Mexay
CBOMCTBAMM BEILECTB B
[Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM
crpoeHueM. OcoOeHHOCTH
arperar HbIX COCTOSIHHI
BOBI

O0bsicHeHHEe coxpaHeHUs (HopMbI TBEPIBIX TENl U
TEKYYECTH KHUJIKOCTH.

[TpoBeneHne ONMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM
COCTOSIHUHM BOJIbl YaCTHIIbI HAXOATCS B CPEAHEM
mabIne Ipyr OoT aApyra (TUIOTHOCTh MEHBIIIE), YEM B
PKHJIKOM.

'Y cTaHOBIIEHHE B3aMOCBSI3U MEXK1Yy OCOOEHHOCTSIMU
arperaTHBIX COCTOSIHUN BOJIBI M CYILIECTBOBAaHUEM
BOAHBIX oprann3MoB (MC — Ouosnorus, reorpadus)

Pasnen 3. /IBu:xxenne u B3aumoaeiicreue teJa (21 4)

Mexanu4yeckoe
nBuKkeHHe (3 4)

MexaHu4yeckoe IBUKCHUE.
PaBHOMepHOE 1
HEpaBHOMED HOE
nBr>keHue. CKOpPOCTb.
CpenHsist CKopoCTb ITPH He-
[PABHOMEPHOM JIBH)KEHHH.
Pacuér nytu 1 BpeMeHH!
NIBHYKEHUS

MccnenoBanue paBHOMEPHOTO IBHKEHUS U
OTpezieNieHUe ero MPU3HaKOB.

HabmoneHne HepaBHOMEPHOTO IBM)KEHUS U
oTpeieNieHUe ero OTIIMYUN OT PABHOMEPHOTO
ITBHKEHUSI.

Pemenue 3a1ay Ha onpeeneHre MyTu, CKOPOCTH U
BPEMEHHM PAaBHOMEPHOTO JIBHIKEHUS.

\AHaM3 TpaMKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BPEMEHU




Nuepuus,
Macca, 10T
HOCTD (4 4)

SIBrieHre nHEepUUK. 3aKOH
WHEPITUH.
Bz3anmojeiicTBre Tea Kak
MpUYMHA U3MCHECHUS
CKOPOCTU JIBUXKEHUS TEJI.
Macca kak Mepa
MHEPTHOCTH TeJa.
I[110THOCTE BEIIECTBA.
CBsI3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B
eauHuIe 00bEMa BElEeCTBA

OO0BsicCHEeHHE W TTPOTHO3UPOBAHUE SIBJICHUH,
00YCIIOBIICHHBIX UHEPIMEH, HAIIPUMEP: UTO
[POUCXOAUT MPU TOPMOKEHUHU WU PE3KOM MaHEBpE
ABTOMOOMIISL, TOYEMY HEBO3MOKHO MIHOBEHHO
MPEKPATUTh ABUKEHUE HA BEJIOCUIIE/IC WU CaMOKaTe U
T. 1.

[IpoBeneHue U aHAIKU3 OMBITOB, AEMOHCTPUPYIOIINX
M3MEHEHUE CKOPOCTH JIBUKEHHUS TEJIa B PE3YJIbTATE
ITECTBUS HA HETO IPYTHUX TEIL.

PemeHnure 3a1a4y Ha OoNpeeeHue Macchl Tea, ero
00bEMA U IMIIOTHOCTH.

[IpoBeneHue U aHAINU3 ONBITOB, AEMOHCTPUPYIOIIMX
3aBHCHUMOCTb U3MEHEHHS CKOPOCTH TEJAa OT €r0 MaccChl
[IPY B3aMMOJIEUCTBUM Tell. M3MepeHne Macchl Tenna
pasnYHbIMU criocobamu. OnpeneneHue MIOTHOCTH
Tesia B pe3ysibTaTe U3MEPEHHUs ero Macchl M 00bEMa

Cuia. Buanl
cui1 (14 4)

Cuita Kak XapaKTepUCTHKa
B3aUMOJCUCTBUSA TEI.
Cuia ynpyroctu 1 3aKOH
['yka. I3mepenue cuisl ¢
[IOMOLIbIO JUHAMOMETPA.
SIBIEHNE TATOTEHUS U CUJIa)
TshKecTH. CHila TSDKECTH Ha)
Ipyrux miaHerax. Bec
Tena. HeBecomocTs.
CoKeHHE CUJI,
HAIPABJICHHBIX 110 OJHON
[IPSAMOM.
PaBHOIENCTBYIOIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbJKEHUS U TPEHUE
rnokosi. Tpenue B ipupoje
1 TEXHUKE

M3yueHue B3aMMOIEUCTBUS KaK IPUUMUHBI U3MEHEHUS
CKOpPOCTH TeJla UK €ro Je(OpMaIlHH.

Onucanue peanbHbIX CUTYalMil B3aUMOJEHCTBHS TEJl C
[MOMOIIIbIO MOJIeJIEH, B KOTOPBIX BBOJUTCS IMOHATHE U
n300paxkeHue cuibl. M3ydyeHue cuiibl ynpyrocTu.
MccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT
YJIMHEHHS] PE3UHOBOTO IIHYPA UM MIPYKUHBI

(c mocTpoeHreM rpaduka).

IAHAJIN3 NPAKTUYECKUX CUTYallUl, B KOTOPBIX
MPOSIBIISICTCS ACUCTBUE CUIIBI YIIPYTOCTH (YIIPYTOCTh
Msi4a, KPOCCOBOK, BETOK JiepeBa U Jp.).

IAHAIIA3 CUTYaIlUW, CBSI3aHHBIX C SBJICHUEM TATOTCHUSI.
OO0bsicHeHHE OpOUTAILHOTO IBHYKEHUS TIIAHET C
MCIIOJIb30BaHU €M SIBJICHHS TSATOTEHUS U 3aKOHA
unepunu (MC — actponomusi). I3smepenue Beca Tena ¢
MmoMoIIbio AuHaMoMeTpa. OO0CHOBaHHE ITOTO criocoba
M3MEPEHHUS.

IAHAIIA3 ¥ MOJICTTUPOBAHKE SIBJICHUSI HEBECOMOCTH.
DKCHEPUMEHTAIBHOE MOIYYEHUE TIpaBuia CI0KEHUS
CWJI, HAaIIPABJICHHBIX BAOJb OJHON MPSMOM.
OrnpeneneHre BeIMUYMHBI PaBHOJICHCTBYIOIIEH CHUJI.
M3yueHne CUIbl TPEHUSI CKOJBKEHUS U CUIIBI TPEHUS
MOKOSI.

MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT Beca Tella
M CBOMCTB TPYILUXCS TOBEPXHOCTEH.

IAHAJIN3 MPAKTUYECKUX CUTYallUi, B KOTOPBIX
MPOSIBISIETCS ACHCTBUE CUIIbI TPEHUSI, UCIIOJIb3YIOTCS
CrIocoObl €€ YMEHBIIICHUS UJTH YBEIHUeHUs (KaTaHHe Ha
ITbDKAX, KOHbKAaX, TOPMOXKE

HHE aBTOMO6I/IJ'I$[, HCITIOJB30BAHUEC IMTOAUIMITHUKOB,
MJIaBaHUE BOAHBIX )KUBOTHBIX U Jp.) (MC —
OH1OI0THS).

Perrenune 3a1a4 ¢ UCMONb30BaHUEM (POPMYIT TSt

[pacu€Ta CHIIbI TSDKECTH, CHJIIbI YIPYTOCTH, CHIIbI TPEHHUS

Pasnen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH 1 ra3oB (21 4)




JlaBaenue. Ile
penaua gaBJie
HUS TBEPABIMU
TeJaMu,
PKHIKOCTAMH U
razamu (3 4)

JlaBrienne. CriocoObl
YMEHBIIIEHUS U
YBEJIIMYCHUS TaBIICHUSI.
JlaBieHue raza.
3aBUCHUMOCTD JIaBJICHUS
rasa oT o0béMa u
reMrieparypsl. Ilepenaya
aBJICHUS TBEPIBI- MU
TeJIaMH, JKUIKOCTSIMU U
razamu. 3axoH Ilackais.
[THeBMaTHYECKHE MAITUHBI

IAHaJIN3 U OOBSICHEHHE OMBITOB U MPAKTUYECKUX
CUTyalluil, B KOTOPBIX MPOSIBJIAETCS CHIIA JaBICHUS.
O6ocHOBaHME CITOCOOOB YMEHBIICHUS U YBEITMYCHHS
maBienust. Vi3ydeHne 3aBUCIMOCTH J1aBJICHUS T'a3a OT
00BEMa 1 TeMrieparypbl. M3yueHne ocobeHHOCTEH
nepenavyy JaBieHUs TBEPABIMU TellaMU, KUKOCTSIMH U
razamu. OOOCHOBaHUE PE3YyIbTATOB ONBITOB
0COOCHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
DPKUITKOM

M Ta3000pa3HOM COCTOSIHUSIX.

DKCIIEpUMEHTAJILHOE J10Ka3aTeIbCTBO 3aKoHa [lackans.
Permenue 3a1a4 Ha pacuéT AaBleHUs TBEPJIOTO Tea

J/laBieHue
PKMIKOCTH (5 4)

3aBUCHMOCTD JaBJICHUS
PKUJIKOCTH OT TITyOUHBI
MOTPY>KCHHUS.
['mapocratuye ckuit
rmapajokc.
Coo01marommecst CoCyabl.
['uapaBnuyueckue
MEXaHU3MbI

lccnenoBaHue 3aBUCUMOCTH JaBJICHUS KUAKOCTH OT
TyOMHBI IOTPY>KEHUS U IUIOTHOCTHU KUJIKOCTH.
HaOnronenue u 00bsICHEHUE THAPOCTATUYECKOTO
napazokca Ha OCHOBe 3akoHa ITackars.

l3yueHre cooOLIaroIuXcs COCYI0B.

Pemenue 3a1auy Ha pacuér JaBJI€HUS KUIKOCTH.
OO0BsCHEHHE NPUHIHIA ASHCTBUS TUAPABINYECKOIO
npecca.

IAHQJIN3 U 00BSCHEHHE NPAKTUYECKUX CUTYaLHil,
ITEMOHCTPUPYIOIIUX IPOSBICHUE JAaBICHUS )KUIKOCTU U
BakoHa [lackas, Hanpumep MPoLECCOB B OpraHu3Me
npu riy0okoBoiHOM HBIpsiHHH (MC — Gronorus)

IATMOochepHOe
naBJjeHue (6 4)

ATMocdepa 3emiu 1
aTMoc(hepHOe JaBJICHHUE.

[ IpyyKHbI CyIIECTBOBAHUS
BO3IYIITHOM 000JIOUKHU
3emun. OnbIT
Toppuuennu. M3mepenne
aTMOC(EpPHOTO AaBICHHUS.
3aBUCHUMOCTh
aTMOC(EpPHOTO AaBICHUS
OT BBICOTHI

Ha/l YPOBHEM  MODHL.
[Tpubopsl sl U3MepeHus
aTMOC(EpHOT0 AABJICHUS

DKCIIepUMEHTaIbHOE OOHapYKEeHUe aTMoCc(hepHOro
maBJIeHUs. AHAJIN3 U OOBSCHEHHE OIBITOB U
MPAKTUYECKUX CUTYaIlUil, CBI3aHHBIX C JEHCTBHEM
aTMoc(hepHOro JaBJICHMS.

OOBsICHEHHE CYIIECTBOBaHUS aTMOC(ephl Ha 3emiie U
HEKOTOPBIX TUIAHETaX WM e€ OTCYTCTBUS Ha IPYTUX
rutanetax u Jlyne (MC — reorpacgusi, acTpoHOMUS).
OO0BsicHEeHHE U3MEHEHUS TIFIOTHOCTH aTMOC(EpPHI ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOT0 JIaBJIECHUS OT
BHICOTHI.

Perrenune 3a1a4 Ha pacuyé€r aTMOC(EPHOTO AABICHHUS.
M3ydenue yctpoiicTBa GapomMeTpa-aHepoHIa

/leiicTBUe
PKHIKOCTH 1
rasa Ha
MOrpyxéHHoe B
HUX Tes0 (7 1)

JleicTBUE KUIKOCTH U
ra3a Ha OTPYKEHHOE B
HUX TEJO.
BrITaakuBaromnias
(apxuMeoBa) cmiia. 3aKOH
Apxumena. [lnaBanue tern.
Bo3nyxoraBanue

DKCIIEpUMEHTATIbHOE OOHAPYKEHUE JACHCTBUS
PKUJIKOCTH M ra3a Ha MOTPyKEHHOE B HUX TEJIO.
OrnipesiesieHre BBITATKUBAIONIEH CHJIBI, IEHCTBYIOIIEH
Ha TEJIO0, NOTPYKEHHOE B JKUIKOCTb.

[IpoBenenHue 1 0OCYKICHUE OBITOB,
IMTEMOHCTPHUPYIOIIMX 3aBUCUMOCTD BBITAIKUBAOIIECH
CHJIBI, ICHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa
[OrPYKEHHOM B )KUIKOCTh YAaCTH TEJIA U OT IUNIOTHOCTH
PKHJIKOCTH.

MccneqoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
00BbEMa MOTPYKEHHON B )KUJIKOCTh YaCTH TeJa.
Pemienne 3a1au Ha IpUMEHEHUE 3aKoHa ApxuMesa u
YCIIOBUS IUIABAHUS TEI.

KonctpynpoBanue apeomeTpa Wiv KOHCTPYUPOBAaHHE
ITOAKH U OTNIpeZIeNIEHHE €€ TPy30M0IbEMHOCTH

Pa3pnen 5. PaGora u momHoCTh. JHeprus (12 4)

PaGora u
MOIIHOCTH (3 1)

Mexanudeckas padora.
MoniHOCTh

DKCIEPUMEHTAIILHOE OINPEIEICHNE MEXaHUYECKOU
pa6OTLI CHJIbI TSAKCCTHU IMPU NMAACHUU TCJIa U CUJIBI
TPEeHMsI IPU PABHOMEPHOM MEepPEMEIICHUHN Tea 0




COPU30HTAIBHOM MOBEPXHOCTH.

Pacdét MOIIHOCTH, pa3BUBAEMOM MPH MOABEME 11O
nmectHuLE. Pelienne 3a1a4 Ha pacyET MEXaHUYECKOM
paboThl U MOILITHOCTHU

pHeprus (6 1)

[MOTEHMAIbHAsl SHEPTUSL.
[IpeBpaiieHue 0AHOTO
BHJ1a MEXAHUYECKOU
SHEPIHUH B IPYroM.
3aKOH COXpaHEHUs U
M3MEHEHUS SHEPTUH B
MEXaHUKE

IIpocTebie [IpocTble MEXaHU3MBL: OrnpeieneHne BBIMTPBIIIA B CUJIE IIPOCTHIX MEXaHU3MOB
MeXaHU3MBbI (5 [pbiyar, OJI0K, HAKJIOHHAsl ~ [Ha [IPUMepe pblyara, MOoJABMKHOTO U HETIOABH)KHOTO
) r1ockocThb. [IpaBuiio 0JIOKOB, HAKJIOHHOM TJIOCKOCTH.
[PABHOBECHSI pblyara. VccnenoBanue ycaoBUsl paBHOBECHUS phluara.
[IpumeHeHue nmpasuiia OO6HapyXeHHEe CBOHCTB MPOCTHIX MEXAHU3MOB B
[PABHOBECHS pblyara K [Pa3IMYHBIX HHCTPYMEHTAX U MPUCTOCOOICHUSX,
0110Ky. «30510TOE MCIIOJIb3YEMBIX B OBITY
npaBuiioy» Mmexanuku. KITJI i TexHuke, a Takke B )KUBBIX opranu3max (MC —
[POCTBIX MEXAHU3MOB. OroorUs). DKCIEPUMEHTAIBHOE JI0KA3aTEIbCTBO
[IpocTeie MEXaHU3MBI B [paBEHCTBA pabOT MPH NMPUMEHEHHH ITPOCTHIX
OBITY M TEXHUKE. PpI4aru B MeXaHHU3MOB.
TeJie YeI0BeKa Onpenenenne KII/] HaKITOHHON MIIOCKOCTH.
Pemienue 3a1ay Ha IPUMEHEHHE MTPaBUIIA PABHOBECHUS
bryara u Ha pacuét KI1J[
Mexannueckasi KuHetndeckas u DKCIEPUMEHTAIbLHOE OIPE/IETICHUE U3MEHEHMUSI

KUHETHYECKOW U MOTEHLMAIIbLHONW SHEPTUH Tejla IIPU ero
CKaThIBAaHUH 110 HAKJIOHHOW IJIOCKOCTH.
dopmMynupoBaHHe Ha OCHOBE HCCIIEIOBAHUS 3aKOHA
COXpaHEHUsI MEXaHUUECKON SHEPTUH.

O06cyxaeHre TpaHuLl IPUMEHUMOCTH 3aKOHA
COXpaHEHUsI SHEPTUH.

Perienune 3a1a4 ¢ UCMOJIB30BaHUEM 3aKOHA COXPAHEHUS
HPHEPrUu

PesepBHoe Bpems (3 1)

8 kaacc (70 v)

Temarndeckuii
0JI0K, TeMbI

OcHOBHOE CoACpKaAHUEC

OcHOBHbBIE BU/IBI 1eSITEIbHOCTH YUalmuxcs (Ha
YPOBHe Y4eOHBIX J1elCTBHIl)

Pa3nen 6. TenuioBbie siBiieHus (28 4)

CtpoeHue
M CBOJiCTBa

BelecTBa (7 4)

(OCHOBHBIE TTOJIOKEHMS

MOJIEKYJISIPHO-
KHHETUYECKOM

TEOPHUH CTPOSHUS
BCII[CCTBA.

Macca u pasMepsl aTOMOB

1 MOJIeKyJT. ONbITHI, TOA-
TBEPKIAOLIME OCHOBHbBIE

MMOJIOKCHUA MOJICKYJIAP-

Monenu TBEpIOTO,
PKHIKOTO

1 Ta3000pa3HOTO
COCTOSIHUM
BCIIICCTBA.

HO-KMHETHYECKOM TCOpHUU.

Ha6utoieHne 1 MHTepIpeTays OnbITOB,
CBUJIETEIbCTBYIOLIUX

00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BEIIECTBA: ONBITHI
C pac-

TBOPEHNEM Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenne 3ama4q mo OLICHWBAHHIO KOJIMYECTBA aTOMOB
MJIN MOJIC

KyJ1 B eAMHUIE 00BEMa BEIECTBA.

IAHaTN3 TEKCTa APEBHUX aTOMHUCTOB (HAaIIpUMep,
(bparmeHTa

moambl JIykpenust «O mpupojie Bemen») ¢ U3N0KeHueM
000CHO

BaHHWI aTOMHOM THIIOTE3bI (CMBICIIOBOE uTeHHE). OlleHKa
YOS TUTEITEHOCTH 3TUX 0OOCHOBAHHIA.

O0BsicHEeHnEe OPOYHOBCKOTO JBUKEHUS, SIBICHUS

i dy3un
W pa3IMYMil MEXy HUIMU Ha OCHOBE TOJIOKEHHI




Kpucrannnueckue

1 aMop(HBIC TBEPBIC
Tena.

OO0bsICHEHHE CBOMCTB
ra3os,

PKUAKOCTEN U TBEPIBIX TET

Ha OCHOBE IOJIOKEHNHI
MOJIEKYJISIPHO-
KUHETHUICCKOU

reopur. CMauyuBaHUE U Ka-
MAJUTSIPHBIE SIBJICHUS.

TerioBoe paciivpeHue
1 coKaTHE

MOJICKYJISIp-
HO-KUHETHYECKOI TEOpUU CTPOEHUS BEIIECTBA.

OO0BsiICHEHNE OCHOBHBIX PA3JIMYUA B CTPOSHUU Ta30B,
PKUJIKO-

CTEH U TBEPABIX TEJI C UCIOJIB30BAHUEM IOJIOKEHUN
MOJIEKYJISIp-

HO-KWHETUYECKOW TEOPUH CTPOEHUS BELIECTBA.
[IpoBeieHUE ONBITOB IO BHIPALMBAHUIO KPUCTAIIJIOB
[MOBapeH-

HOW COJIM WJIM caxapa.

[IpoBenenue u 0ObSICHEHUE OIBITOB,
NIEMOHCTPUPYIOILUX

KalWJUIAPHBIE SIBJICHUS U SIBJICHUE CMAaUMBaHUA.
OOBsICHEHHE POJIN KaMJUIAPHBIX SBICHUN IS
[OCTYILICHUS

BO/IbI B opranu3m pactenuii (MC — Guonorus).
Habumoienue, npoBeieHne U 00bSICHEHHE OMBITOB 110
Ha0ITI0

JICHUIO TEIUIOBOTO PACIIUPEHUS ra30B, KUIAKOCTEH 1
TBEPABIX

Ted.

OOBsicHEHHEe coOXpaHeHUsT 00bEMa TBEPIBIX TE,
TEKY4eCTH KHUIKOCTH (B TOM YHUCIIE, Pa3HUIIBI B
TEeKY4eCTH Ui Pa3HbIX )KUJKOCTEH ), JaBJICHUS Tra3a.
[IpoBeneHne ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
NaBJICHUS BO3/lyXa OT ero o0bEMa U HarpeBaHus WK
OXJIQKICHUS,

U UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJEKYISIPHOTO|
yaeHUs. AHaIM3 TPAKTUYECKUX CHUTYallUid, CBSI3aHHBIX
CO CBOMCTBAMU Ia30B, )KUIAKOCTEW U TBEPABIX TEI

TenyioBbie
npoueccol (21 4)

Temnepatypa. CBsi3b
TeMIIe paTyphl CO
CKOPOCTBIO TEIIOBOTO
NIBMKCHMS YaCTHIL.
BHyTpeHHs SHEpTHsl.
CnocoObl U3MEHEHHMS
BHYTPEHHEHN YHEPTUU:
TerIonepeiaya u CoBep-
meHue padoTel. Buabl
TeTIonepe1ayu:
TETTIONIPOBOTHOCTb,
KOHBEKIIUS, U3TYYCHHE.
KommdyecTBO TEIIOTHI.

'V nenpHas TEII0EMKOCTh
BelecTBa. TennooOMeH U
TETJIOBOE paBHOBECHE.
'YpaBHEHHE TEIIOBOTO
OajaHca.

O60cHOBaHME MPaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHUE Pa3TUYHBIX CITIOCOOOB U3MEPEHUS U IIIKAaIl
TeMITepPaTypHI.

HaOmoaenue u 00bsCHEHUE OIBITOB,
NIEMOHCTPHPYIOIIUX U3MEHEHUE BHYTPEHHEH YHEPTHH
TeJa B pe3ysibTaTe Teronepeaadn U padoThl BHEIIHUX
CHIL

HaGmonenne u 00bsICHEHHE OTBITOB, 00CYXKIEHUE
MPAKTUICCKUX CUTYAIUH, TEMOHCTPHUPYIOIIHX
[pa3TTUYHBIE BUJIBI TETLJIO- TIEPeavn: TeIIONPOBOIHOCTD,
KOHBEKIIHMIO, H3JTyUCHHE.

VccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIUBAHUH
XOJIOJTHOW U TOpsTYE BOJIBI.

Habmoienne ycTaHOBIIGHUS TETIOBOTO PAaBHOBECHS
MEXKy TOpsiuel U XOJIOJHON BOJIOM.

Omnpenenenue (M3MEpeHNe) KOJINYECTBA TETJIOTHI,
MOJTY4EHHOTO BOJION TIPH TETUIOOOMEHE C HarpeThIM
METATUIECKUM IIUITUHAPOM.

Omnpenenenne (M3MEPEHHE) YACIbHON TEIIOEMKOCTH
BelecTBa. PeeHne 3a1a4, CBI3aHHBIX C BBIYUCICHUEM
KOJTMYECTBA TEIUIO- ThI U TETUIOEMKOCTH ITPH
TeII000MEHE.




[L1aBnenue u
OTBEpJICBaHUE
KPHUCTAITIIECKIX
BEIIECTB. Y AeNIbHAs
TEIJIOTA IJIABJICHUS.
[TapooOpazoBanue

1 KOHJICHCAIHSI.
Hcnapenue. Kunenue.

'Y nenbHas TerioTa
napooOpa3zoBaHusl.
3aBUCUMOCTD
TeMIEPaTypbl KHIIEHUS OT
aTMOC(hepHOTO aBICHMS.
BnaxHOCTh BO3AyXa.
(DHEprUs TOIUIMBA.

Y nenpHas TemioTa
CrOpaHus.

[TpuHIMIIBI pabOTHI TETLIO
BbIX aBurareneii. KIT/]
TEIJIOBOTO JABUTATENs.
TerioBbIe JBUTATEITN H
RallU Ta OKPYXKAIoIIeH
Cpebl.

3aKOH  coXpaHEHHs
MPEBpAICHUS] SHEPTUU

nporeccax

MCXAHHNYCCKHUX U TCIIJIOBBIX

IAHAJIU3 CUTYalluid MPAKTUYECKOTO UCTIOIb30BaHUs
TETJIOBBIX CBOMCTB BEIIECTB U MaTepuasoB, HApUMeEp B
[eJsIX SHEProcOe peKeHHS: TeTLTOU30IISIHS,
pHEprocOeperaronife Kpbliu, TePMOaKKyMYJISATOPHI U T.
o.

HabutoieHue SBJIeHU ncrapeHus U KOHACHCALIUH.
HccnepoBanue npoliecca UCIapeHus pa3auyHbIX
kuKkocTeld. OObsICHEHUE SIBICHUN UCTIApEHUs U
KOHJICHCAllU1 Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHUS.

HaGroienre 1 00bsICHEHHE TIPOIecca KUIICHHUSI, B TOM
YKCIIe 3aBUCHMOCTH TEMIIEPATYPbl KUIICHUS OT
ITaBJICHUSI.

Onpenenenue (M3MEpeHNEe) OTHOCUTEIBHOM BIAYKHOCTH
Bo3ayxa. Habmonenue mporecca miaBieHus
KpUCTAIJTNYECKOTO BEIIeCTBa, HAlIPUMeEp JIbJIa.
CpaBHEHHE MPOIECCOB TUIABICHUS KPUCTATUIMUECKIX
TeJ U pa3MArdeHus MPU HarpeBaHUU aMOP(HBIX Tell.
Onpenenenne  (M3MEPEHHUE)  YIEIBHOM  TEIJIOTHI
riaBieHus npAa. OObsICHEHHE SBJICHUN IJIABICHUS U
KpPUCTAJUIM3allUd HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUEHUSI.

Pemrenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM KOJIMYECTBA
TETUIOTHI B Mpolieccax Terionepe1ayy Mpy IJIaBJICHUH U
KpUCTAJUTN3AllUU, UCTIAPEHUU U KOHACHCAIUH.

AHanU3 CUTyallil MPaKTUYECKOTO MPUMEHEHUS
SIBJICHUH TUTABJICHUS M KPUCTAILTU3AIMH, HATIPUMED,
MOJIy4eHUE CBEPX- UUCTHIX MAaTEpUANIOB, COJIeBas TPEIKa
U Ip.

AHanu3 paboThl 1 00bICHEHUE MPUHITUTIA 1eHCTBUS
TETJIOBOTO JBUTATEIIA.

Brluucnenue KoiMuecTBa TeIIOThl, BELACISIONIErOCs
[IpY Cr'O PaHUM PA3IMYHBIX BUAOB ToMBa, U KII/]
NIBUTATEISL.

OO0CyXIeHre YKOJIOTUYECKUX TTOCIIEICTBUM
KCIIOIb30BaHUS IBUTATEJIEH BHYTPEHHETO CTOPAHMS,
TETUTOBBIX U TuApodiekTpocTaniuii (MC — skosnorus,
XUMUS)

i
B|

Paznen 7. DaekTpuyeckne U MarHuTHble sisjienus (36 4)

DJJleKTpUYecKHe
3apsabl.
3apsKeHHbIE
Tesa

M UX
B3aMMO/IeliCTBHE
(8w

Onektpusaius Ten. /[sa
[PO/1a BIAEKTPUUECKUX
3apsIOB.
B3anmoneicteue
BapsKEHHBIX TEN. 3aKOH
Kynona.

DJIEKTPUUYECKOE TOJIE.
[IpuHLUI Cyneprio3UIIIN
PIEKTPUYECKUX TTOJIEH.

3aps10B. DIIEMEHTAPHBIN
PIEKTPUUECKUN 3aps/I.
CtpoeHue aToma.
[IpoBOHUKHY U
TTAAJICKTPUKH. 3aKOH
COXpaHEHUs

DIIEKTPHUYECKOTO 3apsizia

Hocurenu OJICKTPHUICCKUX

HaG:roienre u mpoBeIeHHE OIBITOB MO AJIEKTPU3aAlUN
TeJl IPU CONPUKOCHOBEHUU U UHIYKIUEH.

HaOsroiere 1 00bsICHEHNE B3aNMOIEHCTBUSA
OJIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TE.
OO0BsicHEeHNE TTPUHITUTIA ACHUCTBHUS AIEKTPOCKOTIA.
OOBbsICHEHUE SIBICHUH JIEKTPU3AIHH ITPU
COTIPUKOCHOBEHUH TEJI U MHIYKIIMEH C UCTIOJIb30BAaHUEM
3HAHUI O HOCUTENSIX AJIEKTPUUYECKUX 3apsI0B B
BEIIECTBE.

Pacrio3naBanue U OObSICHEHHE SIBICHUH JICKTPU3AINH B
1O- BCEIHEBHON >KU3HU.

HaOmoaenue u 00bsACHEHUE OIBITOB,
WJUTFOCTPUPYIOMINX 3aKOH COXPAHEHUSI dJIEKTPUUECKOTO
3apsiia.

Hao6:mro1eHre ombITOB 10 MOJISTUPOBAHHUIO CUIIOBBIX
UIMHUN 3JI€KTPUYECKOTO OJIA.

MccienoBanue neiCTBUA SIEKTPUIECKOTO MOJISI Ha




MPOBOAHWUKHU U AUIJICKTPUKU

IlocTOAHHBIH
DJIEKTPUYECKHUI
TOoK (20 1)

DJIEKTPUUYECKUI TOK.

Y ciioBHS CyIIECTBOBAHUS
PIEKTPUUYECKOTO TOKA.

M CTOYHHUKH TOCTOSTHHOTO
ToKa. JleficTBus
PIEKTPUUYECKOTO TOKA
(TeraoBoe, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK B
PKUJIKOCTSIX M ra3ax.

Hao6mronenre pa3auyHbIX BUOB JICHCTBUS
PIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE STUX BUIOB
MENCTBYUS B MOBCEIHEBHOM YKU3HU.

COopKa M UCIBbITaHUE JIEKTPUUECKOH 1IENH
IMOCTOSIHHOT'O TOKA.

M3mepeHune CHilbl TOKa aMIIEPMETPOM.

M3mepeHue 3JIeKTPUIECKOT0 HAMPSHKSHUS
BostbT™METpOM. [IpoBenieHre 1 0OBSICHEHUE OIBITOB,

JNCMOHCTPHUPYIOIIUX

(DeKTpudecKas Lelb.
Cuna Toka.
DIIEKTPUUYECKOE
HanpsHKCHUE.
CornpoTHuBIeHUE
[IPOBOJIHUKA. Y I€JIbLHOE
COITPOTHBIIEHUE BELIECTBA.
3akon OMa 11 yyacTka
nenu. [locinenosarensHoe
U TTapajuieIbHOe
COEMHEHHUE NPOBOAHUKOB.
Pabota u MolIHOCTH
HIIEKTPUUYECKOTO TOKA.
3akon Jlxxoyns—Jlenna.
(DIIEKTPOIIPOBOKA U
MOTPEOUTENH IIEKTPU-
YEeCKOIl SHEprHH B OBITY.
KopoTkoe 3aMbikaHue

3aBUCHUMOCTD JIEKTPUUYECKOTO CONPOTUBIICHUS
[IPOBOJIHMKA OT €ro JUIMHBI, IIJIOIA1 IOIEPEYHOTO
CEUYCHMS U MaTepHaa.

VccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAOILETO
yepe3 pe3ucTop, OT COIPOTUBIICHUS PE3UCTOPA U
HaIPsHKEHUS

Ha PE3UCTOPE.

[IpoBepka nmpaBuia CII0KEHUS HAIIPSKEHUH TIPH
[1OCJIEI0BATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuia s CHUJIBI TOKA IPU NAPAJLIEIbHOM
COCIMHEHUH PE3UCTOPOB.

AHaJIN3 CUTYallMil TOCJIEI0BATEIBHOIO U
MapajIeIbHOTO COEAMHEHUSI IPOBOJHUKOB B IOMAIIHUX
DIEKTPUYECKUX ceTsaX. Pemenne 3amay ¢
MCroJIb30BaHueEM 3akoHa OMa u Gpopmyr pacuéra
PIEKTPUYECKOTO CONPOTUBIIEHUS IIPH
[1OCJIEI0BATEILHOM U NapAIIICIIbBHOM COEAUHEHUN
ITPOBOTHUKOB.

Omnpenenenue pabOTHI YMEKTPUIECKOTO TOKA,
[TPOTEKAOILETO YEPE3 PEZUCTOP.

OnpeneneHne MOIHOCTH IEKTPUUECKOTO TOKA,
BBIJICTIIEMOM Ha pE3UCTOPE.

MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA 4epe3
ITaMITOYKY OT HaIlpsKEHUS Ha HEH.

Onpenenenne KII/[ narpeBarens.

WccnenoBanue npeoOpa3zoBaHus SHEPTUU ITPU MTOABEME
rpy3a dJIEKTPOABUTATEIIEM.

OObscHEHNE yCTPONCTBA U MPUHIUTIA 1eHCTBUS
TTOMAIIIHUX IEKTPOHATrPEeBATENbHBIX TIPUOOPOB.
OO0bsCHEHNE TPUYUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLAIIA JEHCTBUS IIABKUX IIPEJOXPAHUTEIICH.
Pemenne 3ana4 ¢ NCNOJIB30BAHUEM 3aKOHA JKOYIs—
Ulenma. HaGmroneHre BOBHUKHOBEHUS DJIEKTPUIECKOTO
TOKA B )KUJIKOCTH




MarnuTHbIE

siBJ1eHHs (8 4)

TTocTOSSHHBIC MATHUTEIL.

B3aumoaelcTBre ITOCTOSH-
HBEIX MAarHUTOB.
MarautHoe

noyie. MarHUTHOE 10JI€
Semian
1 €ro PoJib JIs )KU3HU

Ha 3emute. OnbIT JpcTeaa.
MarauTHoe I1oJIe
PIEKTpUYE-

ckoro Toka. [I[pumeHnenue

PJIEKTPOMArHUTOB B
TEXHUKE.

JlericTBE MAarHUTHOTO
ITOJISt

Ha MPOBOJIHUK C TOKOM.

9J'IeKTp0,I[BI/II‘aTCJ'Ib
IMOCTOSH-
Horo Toka. Mcnoabp3oBaHue

SHGKTpO,Z[BPIFaTeHeﬁ B TCX-

HUYECKUX YCTPONCTBAaX
1 Ha TPAHCIIOPTE

MccnenoBanne MariMTHOTO B3aUMOICHCTBHS
TMTOCTOSIHHBIX

MarauTOoB.

M3ydyeHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB
Mpu X

00BbETUHEHNUN U Pa3AeiICHHH.

HpOBeIIGHI/Ie OIIBITOB IO BU3YyAJIM3alluH I10JIA
IIOCTOAHHBIX

IMarHUTOB.

I/IsyquI/Ie SBJICHUA HaMarHu4rnBaHHUA BCUICCTBA.

VccnenoBanue NEeHCTBUS 3JIEKTPUUYECKOTO TOKA Ha
MarHUTHYIO
CTpEJIKY.

HpOBeI[eHI/Ie OIIBITOB, IECMOHCTPUPYIOIIHNX 3aBUCUMOCTDb
CHJIbI

B3aHMOﬂeﬁCTBHH KaTylIKHU € TOKOM U MaroiuTa OT CHUJIbL
1 Ha-

IMPpaBJICHU TOKA B KaTYIIKEC.

AHaNM3 CUTyaluid MPAKTUYECKOr0 MPUMEHEHHS
PIIEKTPOMAarHu

TOB (B OBITOBBIX TEXHHUYECKUX YCTPOICTBAX,
IIPOMBIIIJIEHHOCTH,

METUITIHE).

M3yueHne NeiCTBUSI MATHUTHOIO I10JIS HA POBOJHUK C
TOKOM.

M3yueHne NeiCTBUS dIEKTPOABUTATEIIS.

WN3mepenue KITJ[ anexTpoaBurarenbHol yCTaHOBKH.
Pacnio3sHaBaHue 1 aHaIU3 pa3aIudHbIX TPUMEHEHUN
DIIEKTPO-

BUTATENEH (TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U JIP.)

Pe3epBHoe Bpemsi (4 1)

9 kanace (102 v)
TemaTn4ueckuii OcHoBHOe coaep:xaHue (OCHOBHBbIE BH/IbI 1eATEJIbHOCTH yYaluxcs (Ha
0J10K, TEMA YPOBHE Y4eOHBIX /1eiiCTBHI)
Pazgen 8. Mexannueckue sijaeHus (37 4)
MexaHn4eckoe MexaHnyeckoe IAHAJTN3 ¥ 00CYX/ICHHE PA3IMYHBIX TIPUMEPOB
IBIDKEHUE. MEXaHUYIECKOTO
IBHKEHH e MarepuanbHasi TOUKa.  [IBUKECHUSL.
U CIIOCO0BI ero CucreMa oTcyéra. OOcyxIeHrne TPaHUI] TPUMEHUMOCTH MOJIEITH
OTHOCH- «MaTepHualibHast
onucanus (9 4) TEJTBHOCTh TOYKa».
MEXaHUYECKOTO
ITBIDKEHUS. Ornucanre MEXaHUYECKOTO JBIKEHUS Pa3IMIHBIMHU
criocobamu
PaBHOMEpHOE (ypaBHeHuUe, Tabnuua, rpaQuk).
[IPSAMOJIMHEN -

HOC JTBHXXCHHC.

IAHAJIN3 )KU3HEHHBIX CUTYallHi, B KOTOPBIX




HepasHomep-

HOE MPSAMOJIMHEITHOE
IIBHKE-

Hue. Cpeauss u
MTTHOBCHHAas
CKOPOCTb TeJla IPU
HEepaBHO-

MEpPHOM JIBU>KCHHH.

Y ckopenue.
PaBHOyCKOpEH-

HOE TIPSIMOJIMHEHHOE
IIBHOKE-

Hue. CBoOOIHOE
[maJcHKC.

OnpiTe! ["anmumes.

PaBHOMEpHOE IBHKEHUE
1o okpyxHoctu. [lepruon

1 9acTOTa OOpaIICHHUS.
JInHennas u yriosas
CKOpO-

CTH.
[{eHTpOoCTpEMUTEIIBHOE
YCKOpEHHUE

MPOSBJIACTCA
OTHOCUTCIIBHOCTh MEXAaHNYCCKOI'O IBUKCHU.

HaOmronenrne MeXaHHYECKOT 0 IBHKEHHUS Tella
OTHOCHUTEJIBLHO
[PA3HBIX TEJ OTCUETA.

CpaBHEHME NTYTE U TPACKTOPU IBUKEHHUS OJTHOTO U
TOT'0 K€
Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

\AHanu3 Tekcta ['anunes 06 OTHOCUTETBFHOCTH
ITBH>KEHMUS;
BBITIOJTHEHHE 3a/1aHUi TI0 TEKCTY (CMBICIIOBOE YTEHHUE).

OnpezneneHue cpeHeNd CKOPOCTU CKOJIbXEHUs Opycka
VUTH JIBH-

PKEHMS [IIapHKa 110 HAKJIOHHOM IJIIOCKOCTH.

IAHAIIN3 U 00CYXJIEHHE CTIOCOO0B MPUOIIKEHHOTO
oIpeieeHus

MITHOBEHHOM CKOPOCTH.

OnpezaeneHre CKOPOCTH PABHOMEPHOT'O IBUKEHHUS
(mapuxa

B JKUJIKOCTHU, MOJIEIIH 3JIEKTPHUUECKOr0 aBTOMOOWIIS U
T. I0.).

Ornpenenenye myTu, IpOUJIEHHOTO 33 JaHHbII
MPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJja 0 rpauKy 3aBUCHMOCTH
MyTH

[PABHOMEPHOTO JBMKEHUS OT BPEMEHHU.

O0cyx1eHre BO3MOXKHBIX IPUHIIMIIOB AEHCTBUS
npubopoB,

M3MEPSIONINX CKOPOCTH (CITUIOMETPOB).

Beraricienue myTy ¥ CKOPOCTH IIPU PaBHOYCKOPEHHOM
MPsIMO- JINHEHHOM JIBUKEHHUH TeJIa.

OnpeneneHue MNPOWIEHHOIO TYTH U YCKOpPEHUs
IBMKEHHS Tejla MO TpapuKy 3aBUCUMOCTH CKOPOCTHU
[PAaBHOYCKOPEHHOTO TPAMO- JIMHEHHOTO JBUXCHMUS
TeJia OT BPEMEHH.

OnpeneneHne ycKOpeHus Tella IPU paBHOYCKOPEHHOM
ITBUKEHHUH 110 HAKJIOHHOM IMJIOCKOCTH.

M3mepeHune neproja u 4acToThl OOpaleHus Tea 1o
OKPYKHOCTH.

OnpeneneHne CKOpOCTH paBHOMEPHOT'O ABH)KEHUS
TeJIa 10 OKPY’KHOCTH.

Pemenue 3a1au Ha onpeeneHne KHHEMAaTHYECKUX
XapaKTEepUCTHUK MEXaHUYECKOTO TBUKECHUS
[pa3JIMYHBIX BUJOB.

IPacrioznaBanue u npuOINKEHHOE ONKUCAHUE
[Pa3JIMYHBIX BUJOB MEXaHUYECKOIO JBUKCHHUSI B
MpUPOJIE U TEXHUKE (Ha MpUMepax cBOOOIHO
Ma/IaloINX TeJl, IBMKEHUS )KUBOTHBIX, HEOECHBIX Tell,

TPAHCIIOPTHBIX CPEJICTB U JIp.)




B3aumoaeiicTrBue
Tea (20 4)

[TepBbIii 3aKOH
Hprotona. Bropoii 3akoH
Herorona. Tperuit 3akoH
Hprorona. [Ipunimun
CYNEPIO3ULNU CUJL.
Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuia
TPEHUSI CKOJIbKEHUS,
CuJia TPEHUS MOKOs,
Ipyrue BUbl TPEHUS.
Cuia TSKECTH U 3aKOH
BCEMUPHOT'O TATOTECHHUS.

Ha6mronenue u o0CyXI€HHE OIBITOB C IBHYKCHHUEM
TeJa IPU YMEHBIIEHUN BIUSHUS IPYTUX TEll,
HpeHHTCTBYIOH_[I/IX JBUXKCHUIO.

IAHanmu3 TekcTa ['anmmies ¢ onmcaHueM MBICICHHOTO
DKCIIEPUMEHTA, 00OCHOBBIBAIOIIECTO 3aKOH HHEPIUH;
BBITIOJIHCHHE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTCHHE).
O0CyX/1eHre BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA
MHEPIMU B Pa3IUYHBIX CUCTEMaX OTCYETA.
HaGroeHue u 00Cy)ACHHEe MEXaHNYECKHUX SBJICHHIA,
MPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu eé
[PaBHOMEPHOM

1 YCKOPEHHOM JIBI)KEHUU OTHOCHTEIIbHO KaOHWHeTa
(bU3UKH.

Y ckopeHne cBOOOHOTO
magcHus. JIBrokeHne
aneT Bokpyr ConHila.
[lepBasg kocMHuueckas
CKOpPOCTb.

HesecoMocTh u
reperpysku. PaBHoBecue
MaTepuanbHON TOUKH.
AOCOIIIOTHO TBEPI0E
reno. PaBHoBecue
TBEPAOIO Tena ¢
3aKPEIIIEHHON OChIO
BpaieHuss. MOMEHT
cwibl. LlenTp TspKEeCcTH

/leficTBHs ¢ BEKTOpaMM CHJI: BBIITOJIHEHUE 3aJaHUM 110
CJI0KCHHIO M BBIYMTAHUIO BEKTOPOB.

HabmroneHne u/uimm npoBeicHre OIBITOB,
IEMOHCTPUPYIOIIMUX 3aBUCUMOCTb YCKOPEHHUS TENNa OT
MPUJIOKEHHOM K HEMY CHJIBI U MaccChl TeJa.

IAHQJIN3 U OOBSICHEHHE SBJICHUN C HUCIIOJIb30BAHUEM
BTOpOro 3akoHa HproTOHA.

Pemenue 3ama4 ¢ UCIOJIB30BAHUEM BTOPOT'O 3aKOHA
HproToHa M mpaBWiIa CI0KEHUS CHIL

Onpenenenue KECTKOCTU IPYKUHBI.

IAHAJIM3 CUTYalUil, B KOTOPbIX HA0JIIOIAI0TCS yIIpyrue
negopmanuu, ¥ X 0ObSICHEHHE C MCII0JIb30BAaHHEM
BakoHa ['yka.

IPemienue 3aga4 ¢ KCNOJIb30BaHUEM 3aKOHa ['yka.
lccenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIb)KEHUS

0T CHJIBI HOpMaJIbHOTO JaBneHus. O6cyxaeHue
[PE3yJIbTaTOB MCCIIET0BAHUS.

Onpeznenenne K03pPUINEHTA TPEHUS CKOIbKEHHS.
M3mepeHune cuiibl TpEHUS MOKOSI.

Perenue 3a1a4 ¢ ucnosnb30BaHUEM (HOPMYIIbI AT
CUJIBI TPEHUS CKOJIbKEHUSI.

\AHAJIN3 ABM>KEHUS TEJ TOJBKO MOJ I€HCTBUEM CHIIBI
TSKECTA — CBOOOIHOTO ITaCHHU.

OOBsCHEHNE HE3aBUCUMOCTH YCKOPEHUSI CBOOOIHOTO
MajJieHus OT MacChl Teja.

OneHKa BEJIMYNHBI CUJIBI TATOTEHUS, IEHCTBYIOIIEH
MeXy IBYMs TellaMu (17151 pa3HbIX Macc).

IAHQJIN3 JIBUKEHHS HEOECHBIX TeNl MOoJA JeiicTBHEM

ICHJIbI TATOTCHUA (C HUCITIOJIB30BaAHHEM
VTOIIOJTHUTCIIbHBIX HCTOYHHUKOB I/IH(I)OpMaI_II/II/I).
Pemenmne 3aJa4 C HUCITIOJIB30BaHNEM 3aKOHA|

BCCMHUPHOT'O TATOTCHUS U (I)OpMYJ'ILI JJIs pacqéTa CHIJIbI
TAXKCCTH.

AHaJ'II/I3 OpI/IFI/IHaJ'II)HOFO TCKCTAa, OIINCBIBAKOIIICT O
MpOSIBJICHUS ~ 3aKOHA  BCEMHUPHOTO  TATOTEHMS;
BBITIOJTHCHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE YTCHHE).
Habmronenue u 00CyXJIeHHE OIBITOB MO W3MEHEHUIO
Beca Tejla MPH YCKOPEHHOM JIBH)KCHHH.

IAHAJIN3 YCIOBU BO3HUKHOBEHUSI HEBECOMOCTH U
rnepe- rpy3KH.

Pemenue 3a1au Ha onpe/ieieHUE Beca Telia B

PA3JIMYHBIX YCIIOBUSX.




IAHAIIA3 CUJI, IEUCTBYIOLIUX Ha TEJO, MOKOsIIeecs Ha
onope. OnpeneneHre NeHTpa TSKECTH PAa3INYHbIX Tell

3aKOHBI
coxpaHeHus (8 )

VMIrynbC Tena.
l3MeHeHnEe UMITYJIbCa.
Mnynbc cuiibl. 3aKOH
COXPaHEHHs UMITYJIbCA.
PeakTuBHOE JBUKEHUE.
Mexanunueckas paboTa u
MOITHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBSI3b SHEPruu
1 paboTHI.
[loTeHuManbHas YHEPTUs
Tena, MOJHATOrO Hall
[OBEPXHOCTHIO 3EMIIU.
[ToTreHunanbHas 3HEpPrus
CKATOW IPYKHUHBI.
KuHeTtnyeckasi JHEpIusl.

Habmonenue u 00cyXaeHne OIBITOB,
IMEMOHCTPHUPYIOIIUX Nepeady UMITYJIbca MPH
B3alMOJIEHCTBUU TE€J, 3aKOH COXPAHEHMSI UMITYJIbCa
[pu aOCOIOTHO YIPYTOM U HEYIPYroM
B3aWMOJICHCTBUH TEIL.

IAHAJIM3 CUTYallMi B OKPYKAIOIIEH KU3HU C
MCII0JIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCa.
IPacrio3HaBaHue SIBJICHUS PEaKTUBHOTO JIBI)KECHUS B
npupoe u texuuke (MC — Ouonorus).
[IprMeHeHne 3aKOHa COXPAHEHUS UMITYNIbCa ISt
pacuéra pe3yJabTaTOB B3aUMOICUCTBUS TeJ (Ha
MpuMepax HEYpyroro B3auMOACHCTBUS, YIIPYTroro
LEHTPAJIbHOTO B3aUMOJICHCTBUS ABYX OJMHAKOBBIX
e, OTHO M3 KOTOPBIX HETIOABHKHO).

Pemienue 3a1a4 ¢ UCIOIb30BAaHUEM 3aKOHA
COXpaHEeHMsI UMITYIIbCA.

Teopema o
KHHETUYECKOW YHEPTUH.
3aKOH U3MEHEHUS U
COXPaHEHHUs
MEXaHUYECKON IHEPTUn

Ornpenenenne padoThl CUIIBI YIPYTOCTH MPU MOABEME
Ipy3a C UCIOJIb30BAaHUEM HENOABHIKHOTO U
MOJBMYKHOTO 0JIOKOB. I3MepeHne MOIHOCTH.
l3MepeHne NOTEHIMAIBHON SHEPTUU yIIPYyro
neOpMUPOBAH HOM MPY>KUHBI.

3MepeHre KHHETUUECKOM SHEPTUN TeJa M0 JUTMHE
TOPMO3HOTO MYTH.

JKCIIEpUMEHTAIBHOE  CPaBHEHHE U3MEHEHHUS
MMOTEHIMAIBHON M KUHETUYECKOM JHEpPruil Tena Ipu
IBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.
JKCiepUMEHTaJIbHAas TPOBEPKA 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEpruy Npu CBOOOTHOM MaJICHHUH.
[IprMeHeHne 3aKOHa COXPAaHEHUsI MEXAaHUYECKOU
PDHEPrUU AJIs pacuéTa NOTECHIMAIBHON 1
KWHETUYECKON IHEPTUil Tena.

Pemenue 3ana4 ¢ UCMOJIB30BAaHUEM 3aKOHA
COXpaHEeHMs] MEXaHNYECKON SHEPTHH

Pa3znen 9. Mexanuyeckne koJjie0aHus U BOJHBI (8 1)

Mexannueckne
KoJie0anus (4 4)

KonebarenpHoe
nBrkeHue. OCHOBHEIE
XapaKTePUCTUKN
KoJie0aHuil: mepuo,
YaCTOTa, aMIUTATY/IA.
MaTremaTudecKuii u
MPYKUHHBIA MasTHUKH.
[TpeBpareHue sHeprun
Mpu KoJebaTeIbHOM
IBIIKEHUU.
3aTyxaromye KojaeoaHusl.
Brinyx1€HHBIE
KoyieOanus. Pe3oHanc

IHaOnronenne koneOaHuii 1o JeHCTBUEM CHIT TSXKECTH
U YIpy- TOCTH U OOHapyXKeHHEe MOJOOHBIX KoeOaHun
B OKpY’KaroIleM MUpE.

IAHAJIN3 KOosleOaHUi Tpy3a Ha HUTH U Ha MPYKUHE.
Ornpenenenne 4acToThl KoieOaHUN MaTeMaTHYeCcKOro
U IPYXMHHOTO MasiTHU KOB.

Habmronenre n 0ObSICHEHHE SIBJICHUS PE30HAHCA.
MccnenoBanue 3aBUCUMOCTH MepHOa KojaeOaHi
MOJIBEIICHHOTO K HUTH TPYy3a OT JJTUHBI HATH.
[TpoBepka HE3aBUCUMOCTH MEepHOAa KoebaHui rpys3a,
MOJIBEIIEHHOIO K JIEHTE, OT Macchl rpys3a.




HaGroneHre u 00CyKICHHE ONBITOB,
IMEMOHCTPHUPYIOLIUX 3aBUCUMOCTD IIEpUOAA
Koe0aHui MPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a U
PKECTKOCTH MPYKUAHBI.

[IprMeHeHre MaTeMaTH4YeCKOro U NPy KUHHOTO
MasiTHUKOB

B KaueCTBE MOJICIICH /ISl OMMCAaHus KojeOaHui B
OKPY’KaIOIIEM MHUPE.

Pemienne 3aia4, CBA3aHHBIX C BHIYMCICHUEM HIIN
OIICHKOM YacTOTHI (1eproaa) KojaeOaHui

MexaHnu4yeckue
BOJIHBI. 3BYK
(4 1)

CBOICTBa MEXaHUYECKUX
BOJIH. J[JTMHA BOJIHBI.
MexaHu4yeckue BOJHBI B
TBEPIOM TeJIE,
ceiicMHYeCcKHe BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa
M BBICOTA TOHA.
OTpakeHue 3ByKa.
Hu¢pa3Byk u yabTpa-
3BYK

OOHapyxeHHe ¥ aHalu3 BOJHOBBIX SIBICHUI B
OKpY’KaroIlleM MUpE.
HaGmioienue  pacnpocTpaHeHUsi MPOAOJIBbHBIX U

MOMEPEUHbIX BOJH (HAa MOJAENU) U OOHAPYKEHUE
QHAJIOTMYHBIX BUOB BOJIH B IpUpOJie (3BYK, BOASHBIE
BOJIHBI).

BoryricieHue IIUHBI BOJIHBI B CKOPOCTH
[pacIipoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIIEPUMEHTAIBLHOE OINPEACIICHUE TPAHUI] YaCTOTHI
CIIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.

HaGmroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM 4HCJIE C UCTIOIB30BAHUEM MY3bIKAbHBIX
MHCTpyMEHTOB). Habmroienue u o0bsiCHEHUE SABJICHUS
AKYCTHUYECKOI'O Pe30HaHCa.

IAHAJIM3 OPUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
MCIIOJIb30BAaHUIO 3BYKA (WM YIIbTPa3ByKa) B TEXHUKE
(ax0sOKaIws,

YIIBTPa3BYK B MEAUIIMHE U JP.); BHITOJHSHUE 3aJaHHIA
MO TEKCTY (CMBICIIOBOE YTEHHE)

Pazjnen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI (8 1)

JJIeKTPOMarHUTHAasI
UHAYKOHA (4 1)

OnseiTel Dapanes.
SBneHue
PIEKTPOMArHUTHOMN
WHIYKLIHH.
DIIEKTpOreHepaTop.
CriocoObI mostyyeHus
DIIEKTPUYECKON SHEPIUH.
DIIEKTPOCTAaHIIMHU Ha
BO300HOBIISIEMBIX
VICTOYHUKAX SHEPIUu.
(DJIEKTPOMArHUTHOE TOJIE

OIBITEL IO HUCCIICAOBAHUIO SABJICHUSA
PIEKTPOMArHUTHOW MHIYKLUU: UCCIEA0OBaHUE
M3MEHEHUH 3HaueHUs U HaIrpaBJICHHUA UHAYKIITHOHHOT'O
TOKA.

[TocTpoenue paccyx1eHnit, 000CHOBBIBAIOIIINX
B3aUMOCBSI3b JJIEKTPUUECKOTO U MATHUTHOTO MOJIEH

DJIEKTPOMarHuTHbIE
BOJIHBI (4 4)

DJIEKTPOMAarHUTHBIE
BOJHEI. CBONMCTBA
PIIEKTPOMArHUTHBIX
BosH. [1Ikama
PIIEKTPOMArHUTHBIX
BoyH. VMcrmonn3oBanme
AIIEKTPOMATHUTHBIX BOJIH
ITJIST COTOBOM CBSI3H.
DJIEKTpOMarHuTHas
MpUpoaa CBETA.
CKOpOCTh CBETA.
BoaHOBEIC CBOMCTBA
cBeTa

DKCIIEpUMEHTAJILHOE U3yUEHUE CBOMCTB
PIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TOMOIIBIO
MOOMIIBHOTO Tese(hoHa).

IAHAJIN3 PEHTT€HOBCKUX CHUMKOB Y€JI0BEYECKOTO
OpraHusma.

IAHAJIN3 TEKCTOB, OMKCHIBAIOLIUX MTPOSBIICHUS
AIIEKTPOMAarHUTHOTO U3JIyYEHUs B IPUPOJIE: KUBBIE
OpraHU3Mbl, U3Ty4YeHHUs] HEOECHBIX Tell (CMBICIOBOE
YTEHHUE).

Pacnio3HaBaHue W aHAIU3 PA3JIMYHBIX TPUMEHEHUHN
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

Perenue 3a1a4 ¢ ucnoib30BanueM GopMyIt AJis
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJIHBI U




HaCTOTHBI CBETA

Pa3pnen 11. CBeroBble siBjienus (12 4)

OnTuyeckue npudopsI:
¢doroanmapar,
MUKPOCKOII

3aKOHBI lIcTOYHUKY CBETA. HaGuroieHne onbITOB, JEMOHCTPUPYIOIIUX SIBJICHUE
pacnpocTpanenusi JlyueBas Mozeib cBeTa. [IPSIMOJIMHEHHOIO pacpOCTPAHEHUS CBETa
cBeTa (5 4) [IpsamosinHEHOE (BO3HMKHOBEHHUE TEHH U MOJIYTEHU), U UX
pacIpoCTpaHEHHUE CBETA. MHTEPIPETALUS C UCIIOIb30BAHUEM TTOHATHS
Barmenust ComHua u CBETOBOTO JIyya.
Jlynsl. OTpaskeHue OO0BsCHEHHE U MOJIETMPOBAHUE COJIHEYHOTO U
cBeta. [Imockoe 3epkaio. fTlyHHOro 3aTMEHUH.
3aKkoH oTpaxxeHus cBeTa. [FlccieqoBanne 3aBUCUMOCTH YIJla OTPAXKEHUS
[IpenomiieHue cBeTa.  (CBETOBOIO Jiy4a OT YIJla aJCHHUS.
3aKOH MpeoMIICHUS l3yueHue cBOMCTB N300paKeHUs B IUIOCKOM 3€pKalie.
CBETa. Habmonenne 1 00bsCHEHHE OIBITOB T10 TTOTY4EHUIO
[TonHOE BHYTpEeHHEee M300pa’keHHi B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
OTpa)KEHUE CBETA. HaGroieHre u 00bSICHEHHUE OTIBITOB 110
lcnionb3oBaHue MPEIOMIIEHHUIO CBETA Ha MPAHUIIEC PA3JIMYHBIX Cpejl, B
BHYTPEHHET0 OTPa)KEHUS TOM YHCJIE OIBITOB C IIOJHBIM BHYTPEHHUM
B ONTUYECKUX oTpaskeHHeM. VcciaenoBaHue 3aBUCMMOCTH yIJia
CBETOBOJIAX MPEOMJIEHUS OT yIJIa MaJeHUs] CBETOBOTO Jiyya Ha
FPAaHULIE «BO31YX—CTEKIION.
IPacriozHaBaHue SIBICHUM OTpaXXeHUs U NMPEIOMIICHUS
CBETa B IIOBCEHEBHOM KU3HU. AHAIN3 U O0bICHEHHE
SIBJIGHUSI OITUYECKOTO0 MUPaXa.
Pemenue 3a1a4 ¢ UCMOJIB30BAaHUEM 3aKOHOB
OTpaKeHUsI U IPEJIOMJICHUS CBETA
JInH3bI 1 JIun3za, xon nyuen B [Tony4yenue n300paXkeHU ¢ MOMOIIBIO cOOMparoLIei
onTHyecKne muH3e. OnTuyeckas M pacceuBalOLIEH JINH3.
npuoopsl (5 9) cucTeMa. Onpeznenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOM

CHJTBI COOMPAIOIICH JTNH3HI.

1 Teleckom. I'7ma3 Kak

ONTHYECKas CUCTEMA.
bim3opykocTh 51
NTAJIBHO30PKOCTD

IAHQJIN3 YCTPOMCTBA U MPUHIIMIIA AEHCTBUS
HEKOTOPBIX ONTHYECKUX MIpUOOpoB: ¢oToanmnapara,
MHUKPOCKOIIA, TEJIECKOIa

(MC — Guosorusi, acCTpOHOMHS ).

\AHAJIN3 SIBJICHUN OJIM30PYKOCTH U 1aTbHO30PKOCTH,
npuHuMna aectsust ouko (MC — Guosorus)

Pa3j1o:keHne 0eJ10ro
cBeTa B CHeKTp (2 4)

Pazmoxxenne 0emoro
cBeTa

B crieKTp. OmbITHI
Hrrotona. Cinoxenue
CIEKTPAJbHBIX I[BETOB

Ha6mroneHre o pa3ioxkeHuio 6e7I0ro cBeTa B CIIEKT).
Habmroenre n 00bSICHEHUE OTBITOB TIO MOTYYEHUTO
0enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
[IpoBeneHne M OOBSICHEHHE OIBITOB MO BOCTPHUSITHIO
[[BeTa TMPEAMETOB TMpPH WX HAOMIOJEHUN depe3

1BETOBBIE (DUIBTPHI (IIBETHHIC OUKH)

Paznen 12. KBantoBble siBjieHust (16 u)




Ucnyckanue
1 NOrJIolIeHHe
cBeTa aTOoMOM (3 4)

OmnbiTer Pezepdopna u
[JIaHE TapHAsl MOJEIb
aToMa.

Monens atroma bopa.
Hcnyckanue u
[OTJIOIICHHUE CBETA
aToMoM. KBaHTBI.
JIuHeityaThie CIEKTPbI

OO6cyxaenue nenu onbIToB Pesepdopaa mo
MCCJIETOBAaHUIO aTOMOB, BBIJIBUKEHHE TMIIOTE3 O
BO3MOXXHBIX PE3YJIbTaTaX OMBITOB B 3aBUCUMOCTH OT
MPEeJIoJIaraeMoro CTPOeHHs aTOMOB,
(bopMyHpOBaHUE BHIBOJIOB U3 PE3YIBTATOB OIBITOB.
OO0cyxIeHne MPOTHBOPEUYNH TIIIaHETAPHON MOICIIN
aToMa

1 OCHOBaHUM J71s1 rumnotes3sl bopa o cranmoHapHbIX
OpOUTax 3JIEKTPOHOB.

Habto/1eHue CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB
M3ITy4eHUS pa3InIHbIX BemecTB. OObsCHEHHE
ITMHENYaThIX CIEKTPOB U3ITyYEHUS

CTpoeHue aTOMHOIO
siapa (6 1)

PannoakTHBHOCTB.
Anbda-, OeTa- 1 ramma-
n3ydeHus. CtpoeHue
AQTOMHOTO spa.
HykioHHas MO/IENb
ATOMHOTO

OOCcy)XIeHHEe BO3MOXHBIX THIIOTE3 O MOJIEIISIX
cTpoeHus sapa. OnpeneneHue cocrana saaep 1o
3aJJaHHBIM MACCOBBIM U 3apsIOBBIM YHCIIaM H TI0
MOJIOKEHUIO B MIEPHOUICCKON CUCTEME HIIEMEHTOB
(MC — xumus).

siapa. M30Tomel.
IPagmoakTHBHEIE
npeBpaienus. [lepuon
MoJypacrnana.
JlericTBus
[PaIMOaKTUBHBIX
M3JIy4CHUI Ha )KUBBIC
OpraHU3MbI

IAHAJIM3 U3MEHEHHS COCTaBa Spa U €ro MOJIOKEHUS B
MEPUOANYCCKON CHCTEME TMPH  a-pPaliOaKTUBHOCTHU
(MC — xumus).

MccnenoBanue TPEKOB a-94aCTHI] IO TOTOBBIM
dotorpadusam. O6HapykeHHEe U U3MEPEHUE
paaranuoHHOTro (JOHA C TOMOIIBIO JO3UMETPA, OIICHKA
€ro HHTEHCHUBHOCTH.

IAHATN3 OMOJIOTMYECKUX U3MEHEHUH, TPOUCXOJISIIIHX
MoJ AeCTBHEM paJiMOaKTUBHBIX n3nydeHuit (MC —
Ouonorus). Mcnonp3oBaHue paguoakTUBHBIX
m3nydeHuit B menuimuae (MC — Ouonorus)

SAnepHble peakuuu
(7 1)

S nepHble peakuu.
DHEprus CBSI3U aTOMHBIX
siiep. CBsI3b MacChl U
pHepruu. Peakunn
CHHTE3a U JICJICHUS SIED.
VI cTOUHUKH SHEPTUH
CoJtHIIa ¥ 3BE3]I.

S nepHast sHepreTHKa

Pemienne 3aa4 ¢ UCIOJIB30BaHUEM 3aKOHOB
COXPaHEHMsI MaCCOBBIX U 3apsAI0BBIX YNCEN HA
OIIpEIETICHUE PE3YJIbTATOB AIEPHBIX PEAKLIAN; aHAIN3
BO3MO>KHOCTH WJIM HEBO3MOYKHOCTH SIIEPHOMN PEAKIINH.
O1ieHKa SHEPrUH CBSI3U SAEP C UCIIOJIb30BAaHUEM
dbopMyIbl DitHIITEHHA.

O0CyX1eHre NePCIIeKTUB UCII0JIb30BAHUS
YIIPaBIIsIEMOr0 TEPMOSIIEPHOTO CUHTE3A.

OO0cyxIeHHnEe TPEUMYIIECTB U KOJIOTHUECKUX
npo0ieMm, CB3aHHBIX ¢ saepHOM sHepreTukoit (MC —
PKOJIOTHSI)

IHoBTOpPUTEIHLHO-0000 a0 M ii MOAYJIb (16 1)

[pUOOPETEHHOTO PU
M3Y4eHUH BCETO
Kypca pU3NKu

HIIEKTPOMArHUTHBIE,
KBAHTOBBIE SIBJICHUS.
Hayunblii MeTOX
[MO3HAHUS U €TI0
peanu3anus B
(U3UIECKUX
MCCIICIOBAHUSX.
CBs13b QUBHKHU U
COBPEMEHHBIX
TEXHOJIOTHH B 00J1aCTH

Cuctematuzanusi 1 |(O0001IeHNE COMep)KaHUSBBITOTHEHHE ~ y4eOHBIX — 3aJlaHuid,  TPeOyIoImux
00001IeHNE Ka)KJIOTO U3 OCHOBHBIX  |[I€MOHCTpPALlUU KOMIETEHTHOCTEH, XapaKTEePU3YIOIIUX|
MPEAMETHOTO pa3zienoB Kypca (PU3UKH: eCTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Co/lepKaHUsl U ONBbITAMEXaHUYECKHUE, 6 MPUMEHEHHUSI IOJTYYEHHBIX 3HAaHUMN ISl HAYYHOTO
eI TeTLHOCTH, TEIIOBEIE, 00BICHEHUS (PM3UYECKUX SBICHHUI B OKPYXKaIOIeh

[IPUPOJIE U TIOBCETHEBHOM KU3HH, a TAK)KE BBISIBJICHUS
(bu3MYECKUX OCHOB psifla COBPEMEHHBIX TEXHOJIOTHIA;
6 IPUMEHEHHSI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX
YMEHHH JU1s uccaenoBaHus (U3MUECKUX SIBJICHUH, B
[TOM YHCJIE JUI IPOBEPKU I'MIIOTE3 U BBISIBICHUS
BaKOHOMEPHOCTEI.

Pemienne pac4€THBIX 3a/1a4, B TOM YUCIIE
MPEoIararoliuX NCIOIb30BAHNE PU3NIECKOM
MOJIEJI 1 OCHOBAHHBIX HA COJAEPYKAHUU Pa3INUHbIX
[pasnenoB Kypca pu3nku.




rnepeaadyun I/IHq)OpMaI_II/II/I, BeITTOJTHEHNE U 3aluTa rpyrnioBbIX WA
PHEPreTHKE, TPAHCIIOPTE [MHIMBHIYaIbHBIX IPOEKTOB, CBSI3aHHBIX C
colepKaHueM Kypca (PU3HKH

Pe3epBHoe Bpems (5 1)

YyeoHo-MeToauYecKoe odecrneueHmue

VYueonuku «duzuka» 7,8,9 knaccel. ABTopsl A.B. [1€peimkun, (7,8 knaccer); A.B.I1€ppimkuH,
E.M. I'yrauk (9 xnacc)

Tectol «®uzuka» 7,8,9 kmaccel , T.A.Xannanosa, H.K. Xannanos

Hunaktuueckue marepuainsl «Pusukay 7,8,9 knacceel, A.E. Mapon, E.A. Mapos.

COopnuk 3amay 1o gusuke , 7 — 9 xnaccel, A.B. [I€pbimkun

®dusuka. Metonnueckoe nocodue. 7 kinace ( E.M. I'yrauk, E.B. PeibakoBa); 8 kiace (E.M.
['yrauk, E.B. Pribakosa, E.B. Illaponuna)

®usuka. Temarnueckoe niaanuposanue. 9 kinace. (E.M. I'yTHuUK)

DNEKTPOHHBIE MPUIIOKEHUS K YIeOHUKAM.

DJIEKTPOHHBIE PeCypChI

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4dHbIC 3KCIIEpUMEHTHI — Du3nka:
Komnekuus Poccuiickoro o6mieo0pa3zoBareabHOT0 opraia

http://experiment.edu.ru OTKpbITBIH KoJUTeK: PU3MKa

http://www.physics.ru D1eMeHTbI: NONYJISPHBINA CAalT 0 GyHIaMEHTAIbHON HayKe

http://www. elementy. ru Beenenue B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupTyanbHbIi METOAMYCCKHI KaOMHET yUWTENls (PU3HUKH U
actpoHomuu: caut H.H. 'omynunou

http://www.gomulina.orc.ru BupTtyaneHbiii ¢u3mar-kiacc: OOMIETOPOJACKONW CalT
CapaTOBCKUX yduTesIeH

http://www.fizmatklass.ru BupTtyanbHblii QOHJ ecTeCTBEHHO-HAyYHBIX M Hay4dHO-
TexHudeckux 3G dHexToB «IpdekTuBHAS PUIUKAY»

http://www effects.ru I'azera «®usuka» M3narensckoro goma «IlepBoe ceHTIOPs»

http://fiz.1september.ru EctecTBeHHO-Hay4YHas 1mKoida TOMCKOTO MOJIMTEXHUYECKOTO
YHHUBEpCHUTETA

http://ens.tpu.ru 3annmartenbHas pu3MKa B BOMpPocax U oTBeTax: cat B. Enpkuna

http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has mmkona (KpacHosipck): yueOHbBIE
MaTepHalbl 0 (U3UKE IS IKOJIBHUKOB

http://www.zensh.ru 3aounas Gpu3uKo-MaTeMaTH4ecKas 1Koi1a TOMCKOro rocy1apcTBEHHOTO
YHHUBEPCHTETA

http://ido.tsu.ru/schools/physmat 3aounas pusuko-Texuuueckas mkona npu MOTU

http://www.school.mipt.ru Uudopmaruka u pusmuka: caiiT yuurenss Gu3uku U HHHOPMATUKU
3.3. [llakypoBa

http://teach-shzz.narod.ru MudopMamoHHbsie TEXHOJIOTHH B MpENoJaBaHUK (U3UKU: CANT
N.A. ®dununmnosoit

http://ifilip.narod.ru MudopmarmonHsie TEXHOJOTUM Ha ypokax (u3nku. MHTepakTHBHAS
aHUMAIUs

http://somit.ru Uurepuer-mecto pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢uszukn MOCKOBCKOrO HHCTHTYTa OTKPBITOTO
o0pazoBaHUs

http://fizkaf.narod.ru KBanTt: Hay4yHO-TIONy ISpHBINA (PU3MKO-MAaTEeMaTUYECKHA KypHAT



http://kvant.mccme.ru Knaccnas ¢usuka: cait yuurens ¢usuku E.A. bannunoi

http://class-fizika.narod.ru KoHIenuuu COBpEMEHHOIO €CTECTBO3HAHHMS: JJICKTPOHHBIH
yueOHUK

http://nrc.edu.ru/est JlaGoparopus oOydenust pusnku u actponomun ICMO PAO

http://physics.ioso.ru Jlaypeatsl HOOeNeBCKOH IpeMuu 1o pusuke

http://In-t.ru/nl/fz Martepuansl kadenpsl odbmeit ¢usuku MI'Y um. M.B. JlomonocoBa:
yueOHbIe T0coOus, GU3NUECKUI MPAKTHKYM, BHI€0- U KOMITBIOTEPHBIC JEMOHCTPALIUU

http://genphys.phys.msu.ruMarepuansl duzndeckoro ¢akynprera Cankt-IleTepOyprckoro
rOCyJapCTBEHHOTO YHUBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu GU3NIeCKUX SKCIEPUMEHTOB

http://demo.home.nov.ru O6pa3zoBarenpabie MaTepuansl o pusnke DTU um. A.D. Uodde

http://edu.ioffe.ru/edu OOy4aronue TpexypoBHeBbIe TECTHI 1O (hu3uke: cat B.I. Perenpmana

http://www.physics-regelman.com OmaiiH-ipeoOpa3oBaTeib ¢IUHHIIl H3MEPEHUS

http://www. decoder.ru [Toptan ecrecTBeHHBIX HayK: DusnKa

http://www.e-science.ru/physics [Ipoekt AFPortal.ru: actpodu3uueckuii mopran

http://www. afportal.ru IIpoekt «Bcst puzukar»

http://www fizika.asvu.ru Pemenust 3a1a4 u3 y4eOHUKOB 110 (PHU3UKE

http://www. irodov. nm.ru Caiit npakTukyomero ¢usuka: npenogasatens ¢uzuku W.U.
Bapnamosa

http://metod-f.narod.ru CamorectupoBaHue IMIKOJILHUKOB 7-11 KJIaCCOB W aOMTypHEHTOB
1o ¢pusnKe

http://barsic.spbu.ru/www/tests TepmonnHaMmuka: 3MeKTPOHHBIA y4eOHUK 1O HUBHKE

http://fn.bmstu.ru/phys/bib/I-NET Ypoku o MonekyisipHoii pu3nke

http://marklv. narod.ru/mkt ®usnkam — npenogaBaTessaM U CTyJAEHTaM

http://teachmen.csu.ru®u3nka B aHUMaIusIX

http://physics.nad.ru ®usnka B mpe3eHTaLUIX

http://presfiz.narod.ru ®usuka B mkose: caiitr M.b. JIbBoBckOTr0O

http://gannalv.narod.ru/fiz ®u3nka Bokpyr Hac

http://physics03.narod.ru @usuka st Bcex: 3agaduu mo Gpu3uke ¢ pereHusIMu

http://fizzzika.narod.ru ®usuka ams yaureneii: caiir B.H. EropoBoit

http://fisika.home.nov.ru @u3uka cTyieHTaM U IIKOJIbHUKAM: 00pa3oBaTeabHbli mpoekT A.H.
Bapruna

http://www.vargin.mephi.ru ®uszuka.py: CaiiT 1151 yyanuxcsi 1 npernogaBaTeneii Gu3nku

http://www fizika.ru @U3uKOMII: B TOMOIIb HAYMHAIOLIEMY (QHU3UKY

http://physicomp.lipetsk.ru XaGapoBckas kpaeBast pu3nKo-MaTeMaTHyeCcKas MIKoJa

http://www.khspu.ru/~khpms HIkosnbHas ¢uszuka ans yuurteneil u ydyeHukoB: calT A.JL
CakoBuua

http://www alsak.ru SInepnas ¢uznka B nrepuere

http://nuclphys.sinp.msu.ru Onumnuanel o ¢usuke Bcepoccuiickas omummuana
MIKOJIBHUKOB O (PU3HKE

http://phys.rusolymp.ru luctaniimonHast onumnuaaa mo Gu3nKe - TEICKOMMYHHUKAITMOHHBIN
00pa30BaTEeNbHBIA TPOEKT

http://www.edu.yar.ru/russian/projects/predmets/physics JIuCTaHIIMOHHBIE BPUCTUUYECKUE
OJIUMITHAJTBI TIO (PU3UKE

http://www eidos.ru/olymp/physics MockoBcKkast pernoHalIbHasi OJTUMITHA/A IIIKOJIBHUKOB TI0
dusuke
http://genphys.phys.msu.ru/ol OTKpbITEIE HHTEPHET-OJIUMITHAIBI TIO (PUZUKE

http://barsic.spbu.ru/olymp Cankr-IlerepOyprckue onummnuaasl o GU3UKe 711 LIKOJIBHUKOB

http://physolymp.spb.ru
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