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l. IHosicuuTeabHAA 3aNMCKA

Pabouast mporpamMma mo pu3uke Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs COCTaBJICHA HA OCHOBE
MOJIOKEHUA W TpeOOBaHMH K  pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl, MPEICTaBICHHbIX B DenepalibHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM
cTaHmapte ocHoBHOro obmiero obpazoanus (PI'OC O0O0), a Taxxke ¢ yuéroM QenepaibHON paboueit
mporpaMMbl  BocnuTaHuss u  KoHuenuuu mnpenogaBaHus ydeOHoro mnpenmera «Dusuka» B
00pa3oBaTeNbHBIX OpraHu3aLusax Poccuiickoi denepanuy, peanu3yromux OCHOBHBIE
o0mieoOpa3oBareabHbIe TPOrPAMMBI.

Conepxanue mTporpaMMbel 1O (U3UKE HAIMPABICHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOlUXCsl M OpraHu3alui0 H3ydyeHus (U3NKUM Ha JACSITeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pu3MKe YYHTHIBAIOTCS BO3MOXXKHOCTH Y4€OHOTO MpenMeTa B peanu3alnuu TpeOoBaHUM
OI'OC OO0 K MmIaHUpPyeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJbTaraM OOYYEeHHS, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHs.

Lenn u3ydenus: Gpu3nku Ha ypOBHE OCHOBHOTO OOILIEr0 0Opa30BaHUS OMNpEAETCHbI B KOHIECHIIUU
npernofaBaHus ydeOHoro rmpeamera «Pu3nmka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
denepanyn, pearn3yoIX OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

ey n3ydenus: GU3UKu:

e MpuoOpeTeHHe HHTepeca M CTPeMJICHUS OOy4yarolUXCsi K HAyYHOMY HW3YYCHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HAHUS U (POPMUPOBAHUE HCCIIEIOBATENHCKOIO

OTHOILIEHHUS K OKPYXaIOLIUM SIBJICHUSM;

e (opMHUpPOBaHME HAyYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHs] OCHOB CTPOECHUSI MAaTE€pUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3HUKHY;

e (opMHUpOBaHHE TPEICTABICHUH O PONM (PU3MKH TSI Pa3BUTUSl APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MpPEACTaBICHUI O BO3MOXHBIX chepax Oynymel npodeccuoHaNbHON IESTENbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.
JlocTikeHne 3THX LieJeid mporpaMMsl 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMS

o0ecreynBaeTcs pelieHueM CIeIyoIuX 3aAay:

e [puOOpeTeHHEe 3HaHUM O JUCKPETHOM CTPOEHHUHU BEIIECTBA, O MEXAHUYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puOOpeTeHHE YMEHHUIl OMHUCHIBaTh U OOBACHATH (PU3MUECKHUE SBJIEHHUS C HCIOJIb30BAHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIIEHUS MPOCTEHIIMX pacu€THBIX 3aJjau C HCIOJIb30BaHUEM (U3NYECKUX
MOJIeJIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOIIOAATH MPUPOIHBIC SBJICHUS U BBIIOJIHATH ONBITHI, J1A0OpaTOpHbIE pabOTHI
U SKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOIB30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

e 0ocBOcHME PUEMOB paboThl ¢ MHPOpMaLuell pu3nyeckoro cojepkanus, BKIOYas HHGOpMAIUIo
O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHAJIN3 U KPUTHUECKOE OLICHWBaHNE HH(OpMAIIH;

® 3HAKOMCTBO cO cdepamu mpodecCHOHATBHOW ACATEIBHOCTH, CBS3aHHBIMH C (HU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTMSAMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHUSX (PU3NUECKON HAYKH.

1. OO0mas xapakTepucTUKa nNpeaMera

O®uzrka ABISETCS CHCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeXKAT B OCHOBE ITPOLIECCOB U SIBICHUM, U3y4yaeMbIX XUMUEH, OMOJIOTHEH,
acTpoHOMHUEH W (u3mdeckoil Teorpadueii, BHOCHT BKJIAJ B E€CTECTBEHHO-HAyYHYIO KapTUHY MHPA,
IpeocTaBiIseT Haubosiee sCHbIe 00pa3lbl MPUMEHEHUsI HayYHOI'O0 METOJa MO3HaHMA, TO €CTh Crocoda
MOJTy4EeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa U3 IMIaBHBIX 337124 (PU3UUECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oOpa3oBaHus COCTOUT B
(OopMHPOBAHNUHN €CTECTBEHHO-HAyYHON I'PaMOTHOCTH U MHTEpEca K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE  MPENINOJaracT  OBJAJACHUE  CIEAYIOUMMHU



KOMIICTCHTHOCTAMU, XAPAKTCPU3YIOIIUMU €CTCCTBCHHO-HAYYHYIO I'PaAMOTHOCTh!:

® HAay4YHO OOBACHATH ABJICHUS ;
® OLICHUBATh U IOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHNA,
L4 HHTCPIPCTUPOBATH JAHHBIC U MUCIIO0JIb30BATh HAYYHBIC JOKA3aTCIIbLCTBA AJI IMOJTYYCHHA BBIBOOOBY.

1. Onucanue Mecta yue0HOro npeaMera B yueOHOM IJIaHe
Vuebubiii npeamer «@Pusuka» sBIseTCs 00sA3aTENbHBIM JJIs H3yY4€HHsT B OCHOBHOM ILIKOJIE.
VYuebnsrii man KOY YP «PLIOM» Ha usydenue ¢pusuku B 7-9 kitaccax ocHOBHOM 1mKoibl orBoauT 0,05
yueOHBII yac B HEJIEJII0 B KaX/10M KJlacce B TeueHue roja oOyueHus, Bcero 1,7 yacos.

V. JIM4HOCTHBIE, MeTanpeMeTHbIE U NMpeIMeTHbIE Pe3yIbTaThI

N3yuenne (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAINPABICHO Ha JIOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTaTOB.

B pesynbprare nzydenus: GuU3MKM Ha ypOBHE OCHOBHOTO 00IEro o0pa3oBaHUs y 0OydarouIerocs
OynyT chopMHUpPOBaHBI CIIEAYIONINE JUYHOCTHbIE Pe3yJIbTAThI B YaCTH:
1) naTpHOTHYECKOTO BOCIIUTAHUSI:
NPOSIBIICHUE HHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (DM3HYECKOM HAYKH;
[EHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUICKUX YIEHBIX-(U3UKOB,;
2) rpaXKIAaHCKOTO M TyXOBHO-HPABCTBEHHOT'O BOCITUTAHHMSI:
TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO-3HAYMMBIX M ATHYECKHX IMPOOIIEM,
CBSI3aHHBIX C TIPAKTHYECKUM IIPHUMEHEHUEM JOCTHIKEHUH (DU3UKH;
OCO3HAHHME BAYKHOCTU MOPAIBHO-3TUYECKUX NMPHHIIUAIIOB B JESITEIBHOCTH YYEHOTO;
3) 3CTETUYECKOr0 BOCIUTAHUS:
BOCTIPHSITHE ICTETUYECKUX KadeCcTB (M3NYECKOH HAyKd: €€ TapMOHHYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) LIGHHOCTH HAYYHOTO TO3HAHUSI:
OCO3HaHME LIEHHOCTH (PM3MYECKOI HayKHW KaK MOITHOTO MHCTPYMEHTA MIO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, B&XKHENIIIEW COCTABISAIOIIEN KYJIbTYPHI;
pa3BUTHE HAYYHOH JTH0003HATENILHOCTH, HHTEpECa K UCCIIE0BATENILCKOM NesTEIbHOCTH;
5) popmMupoBaHUs KyIbTYpPbI 30POBbS H IMOIIMOHAIBEHOTO OJarONoIyyus:
OCO3HaHME LIEHHOCTH 0e30MacHOro obpa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH
npaBuil OE30MIaCHOTO TOBENEHWS Ha TPAaHCIOPTE, Ha JOporax, C OJIEKTPUYECKHUM H TEIJIOBBIM
000pyZ0BaHUEM B JOMAIIIHUX YCIOBHSAX;
c(OPMHPOBAHHOCTh HaBBIKAa pe(IEKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMHOKY M TaKOTO K€ IpaBa y
JPYroro 4ejJoBeKa;
6) TpyI0BOTO BOCIIUTAHUSI:
aKTHUBHOE y4yacTue B PELICHWH MPaKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTeNbHONW OpraHu3allly,
HACEJICHHOTO ITYHKTa, POJHOTO Kpasi) TEXHOJOTUYECKOH M COLMAIBHOW HAIpaBIEHHOCTH, TPEOYIOUINX B
TOM YHCIIe U PU3HYECKUX 3HAHHIA;
WHTEpEC K MPAKTHYECKOMY U3YUEHHIO podeccuii, CBA3aHHBIX ¢ (PU3UKOIA,
7) 9KOJIOTHYECKOTO BOCITUTAHUS:
OpHCHTAIMs Ha TIPUMEHEHUE (PU3MUECKUX 3HAHWH U PEelIeHHs 3a7ad B 00JIACTH OKPYKAIOIIeH Cpepl,
IUTAHUPOBAHUS ITOCTYNKOB M OLEHKH UX BO3MOXKHBIX TOCIIEACTBUHN /sl OKPY>KAIOILIEH CpeIbl;
OCO3HAHHE TII00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PelIeHuUs;
8) aganTanuy K M3MEHSFOIMMCS YCIOBUSM COLMAILHON M IPUPOIHON CPEIIBI:
MoTpeOHOCT, BO B3aMMOJICHCTBMM TIPWU  BBINMOJHEHWH WCCIEAOBAHUA W  TIPOCKTOB (U3UIECKOM
HAIpaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHHUSM JIPYTUX;
TIOBBIIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO I TEIbHOCTH;
noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYTUPOBATh UEH, TOHATHS, TUIIOTE3bI O
bu3nIecKknx 00bEKTaxX U SIBICHUSX;
0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKY;
TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHU;
CTpeMJICHHE aHAIU3HPOBAThH U BBISIBIISATH B3aUMOCBS3H NMPUPO/IbI, OOIIIECTBA U IKOHOMHKH, B TOM YHCIIE C
UCTIONIb30BaHUEM (DM3MUCCKUX 3HAHHIA;
OLICHKAa CBOMX JEHCTBHHA C Y4YETOM BIHMSHHMS Ha OKPYXKAIOIIYI0 Cpely, BO3MOXXHBIX TJI00aJbHBIX
IIOCJIEICTBU.



B pesynbprare usydyeHus (pU3MKM Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl y oOydaromerocs OyayT
cOpMHPOBaHEI MeTampeIMeTHbIe Ppe3yJbTaThl, BKIIOYAIOIINE TI03HABATEIFHBIC YHUBEPCAIbHBIC
y4eOHBIE JCHCTBHS, KOMMYHHKATUBHBIC VHHBEpCalIbHbIE y4eOHBIE JICUCTBUSA, PETYISTUBHBIC
YHHUBEpCAJIbHbIE YUCOHBIC ICHCTBHSI.

OgnazieHre yHUBEPCAIbHBIMU yUY€OHBIMU TO3HABATEIBHBIMH JCHCTBUSMU:

1) 6a3oBbIE JIOTHYECKUE JCHCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);

YCTaHABJIMBATH CYIIECTBECHHBIN NMPU3HAK KJIACCH(HUKAIIMN, OCHOBAaHUS JUIst 0000IICHUST M CPAaBHEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B PacCMaTpPUBAEMbIX (PaKkTax, NaHHBIX M HaOIIOICHUSIX,
OTHOCSIIUXCS K PU3HUECKUM SIBIICHHSIM;

BBISIBJISTh TPHUYUHHO-CIIC/ICTBEHHBIC CBS3U MPU HW3YYCHHH (PUINYCCKUX SBICHHA U TPOIECCOB,
MIPOBOJIUTHh BBIBOJBI C HCIOJIh30BAHUEM JICAYKTHUBHBIX W HHIYKTUBHBIX YMO3aKIIOYCHHUMU, BBIJIBHUTATh
THIIOTE3BI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;

CaMOCTOSITEIIFHO BBIOMPATh CIIOCOO pemieHusl y4eOHOH Qu3uueckoil 3agauu (CpaBHEHUE HECKOJBKUX
BapUaHTOB peIIeHHs, BbIOOp Hamboiiee MOAXOMAMIETO C YYETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHEB).

2) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBYS:

UCIIOJIb30BATh BOIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH MO CaMOCTOATENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXXKHBIH (DPU3MYECKH IKCIEPUMEHT,
HeOO0JIBIIIOE HCCIIeIOBaHNE (PU3HMUECKOTO SBIICHHUS;

OLIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIUIO, ITOIYYCHHYIO B XO/I€ HCCICIOBAHUS WU
IKCIICPUMEHTA;

CaMOCTOSITENTLHO (OPMYIIUPOBATH OOOOIICHHSI M BBIBOJBI 110 Pe3yJbTaTaM MPOBEASHHOTO HAOIOICHUS,
OTIBITa, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PHU3MUECKUX TIPOILECCOB, a TAKXKE BBIABHIaTh
MPE/IIOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabora ¢ uHpOopMaIUei:

MPUMEHSITh Pa3IUYHble METOAbl, HHCTPYMEHTHI M 3alpochl MPHU MOUCKE U oTOOpe MHpOpMAIMK WU
JAHHBIX C YUYETOM IPeAI0KEHHON yueOHO! (hru3nueckoi 3aauu;

aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W UHTEPIPETUPOBATh MHGPOPMAIUIO PA3NUYHBIX BUIOB U (HopM
MIPEICTABIICHHUS,

CaMOCTOSITENTLHO BHIOMpaTh ONTUMAIbHYIO (OpMYy TpPEACTaBICHUS HHPOPMAIMN U HWILIIOCTPHUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMi, HHOUM rpauKoi U X KOMOMHAIIUSMHU.
OgJazicHUe YHUBEPCAIBHBIMH Y4€OHBIMA KOMMYHUKATUBHBIMU JICHCTBHSMHU:

1) oOuienwue:

B Xo0Jle 00CYXJAEHUs y4eOHOro MaTepuasia, pe3yibTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3a]aBaThb
BOTIPOCHI TI0 CYIIECTBY OOCYKIaeMOil TeMbI M BBICKA3bIBaTh HJIEH, HAIICJICHHBIC HA pEIICHHUE 3a/Ja4d |
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLIeHNUS;

COIOCTABJISITh CBOU CY)KIIEHHS C CY)KICHHSIMHU JPYTHX YYaCTHUKOB JHAJiora, OOHAPYKUBATh Pa3Indue U
CXOJCTBO ITO3UIINIL;

BBIP@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABIATH  PE3yJAbTAThl  BBIMOJIHEHHOTO  (U3WYECKOTO  OMbITa  (PKCIEPUMEHTA,
WCCIIEIOBAHMS, IPOEKTA).

2) cOBMeCTHas AESATeIbHOCTb (COTPYIHUYECTBO):

MOHUMAaTh W HWCIOJB30BATh TPEUMYIIECTBA KOMAHIHOW M WHAWBHIYATbHON paOOTHI TPU pEIICHUH
KOHKPETHO! (PU3NUECKOil MpoOieMbl;

NPUHUMATh IIETH COBMECTHOH JEATENbHOCTH, OPTraHW30BBIBATH NEHCTBUS IO €€ JIOCTHKCHHIO:
pacrpesesiaTh pojiH, OOCYKIaTh MPOLECCHl U pe3yibTaThl COBMECTHOH paboThl, 0000IaTh MHEHHS
HECKOJIbKUX YEIIOBEK;

BBHITIONHATh CBOIO YacTh pabOThI, JOCTUTas KAYECTBEHHOT'O pE3ylibTaTa MO CBOEMY HANpaBIEHUIO U
KOOPJIUHHUPYS CBOU JICHCTBHS C IPYTHUMH WICHAMH KOMaHIbI;

OIICHWBATh KAaueCTBO CBOETO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
cOpMyYITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

OBnaneHne yHUBEPCAIBHBIMHI YI€OHBIME PETYISATUBHBIMU JICHCTBUSIMHU:

1) camoopranu3anus:

BBISBJISTH MPOOJTEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYalMsIX, TPEOYIOUIMX ISl pEelIeHUs (U3HMUECKUX



3HAHUK;

OPUEHTHPOBATHCS B PA3NIUYHBIX MMOAXO0/aX MPUHATHS pelIeHUH (MHIWBUyaIbHOE, IPUHSATUE PEIICHUS B
rpymnrne, IpUHIATHE PELLIEHUI TPYIIOoi);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM pelieHus (U3MUecKOM 3aJauyd WM IUIaHA KCCIEIOBaHUSA C
yu4€TOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpeaaracMble
BapHaHTbI PEUICHHUI;

MIPOBOJIUTH BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYaAIlMH U NPEJIarath miaH e€ N3MEHEHUS;

OOBSICHATh MNPUYUHBI JIOCTHXKEHUS (HEIOCTIIKEHUS) pEe3yJIbTaTOB JAEATEIbHOCTH, JaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B IEATEIHHOCTD (B TOM UMCIIE B XOJ BBIIOJIHEHUS (PU3NUECKOTr0 UCCIEeIOBAHUS WIIH
MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, HM3MEHUBIIMXCS CHUTYaIMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa SN U YCIOBHSIM.

3) SMOLMOHANIbHBIA UHTEIIEKT:

CTaBUTH ce0s1 HA MECTO JPYroro 4eloBeKa B XOJe CIIOpa WM JUCKYCCHU Ha HAy4yHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTO0.

4) npunsTHE CEOS U JPYTHUX:

MpHU3HABaTh CBOE MPaBO HA OLIMOKY MPU pelIeHnH PU3NYECKUX 3a7ad UM B YTBEPKICHUSAX HA HAyYHBIC
TEMBI M TAKOE XK€ MPaBO JAPYTroro.

IIpenmeTHble pe3yJIbTaThbl OCBOCHHS POrpaMMbl 10 (hu3uKe (0a30BbIi YpOBEHB).

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS IPOTPAMMEI 110 (pU3HKe K KOHIy 00y4eHHs B 7 Kiacce:

[IpenMeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaxaTb CPOPMUPOBAHHOCTH Y O0yUaAOLIUXCS
YMEHUU:

UCIIONIb30BaTh TOHATUSA: (U3MYECKUE M XUMHYECKHE SIBJICHHS, HaOJI0/IeHUEe, SKCIIEPUMEHT,
MOJIeIb, TUIIOTE3a, SAUHUIIB (PU3UUYECKUX BEITMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIeCTBA
(TBE€pmoe, KuAKOoe, Ta3000pa3HOE), MEXAaHWYEeCKOoe JABMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEIHOE), TpPaeKTOpHs, paBHOACHCTBYIomas cwi, aedopmarus (ympyras, IUlacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuuath sereHus (quddys3us, TEI0BOEe IBMKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBIKEHHE,
HEpaBHOMEPHOE JBIKEHHE, WHEPLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEP/BIX TEJ C 3aKPENIEHHOM
OCBI0 BpaIlleHHs, Tepeaada aBICHUS TBEPABIMH TellaMH, XHIKOCTSIMH W Ta3aMH, aTtMoc(hepHoe
JaBlieHHe, IUIaBaHUE TeJ, MPEBpallleHHs] MEXaHWYECKOW HHEpPruu) IO ONUCAHHUI0O UX XapaKTEpHBIX
CBOWCTB M HAa OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YUYEHHBIX (PU3UUYECKUX SIBICHUH B OKPY)KAIOLIEM MUpPE, B TOM YHCIIE
¢busnveckre sIBICHUS B MPUPOJIE: IPUMEPHI IBUKECHUS C PA3TUIHBIMA CKOPOCTSIMH B )KUBOW M HEKUBOM
IpUpoJie, IeHCTBUE CUIIbI TPEHUs B MPUPOJE M TEXHHKE, BIUSHHE aTMOC(EPHOro JaBJIEHUS Ha >KHUBOM
OpraHu3M, IUIaBaHWE PHIO, PbIYard B TeJIe YeJOBEKa, MPU ITOM IEPEBOAMTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (GPU3UUECKUX SIBICHUM;

OIMCHIBATH W3YYECHHBIC CBOMCTBA TEN M (PU3NUCCKUE SBICHHS, HCIONB3Ys (PU3NIECKHUE BETHUNHBI
(Macca, 00b€M, IUIOTHOCTH BEIIECTBA, BPEeMs, yTh, CKOPOCTb, CPEMIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CHUJIa
TSOKECTH, BEC TeNa, Chia TPeHUs, AaBlieHHe (TBEPAOTO Tena, KUAKOCTH, Ta3a), BHITAIKHBAIOIIAS CHJIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()PHUIMEHT MOIe3HOro AECUCTBUS
MEXaHU3MOB, KHHETHYECKass W TOTEHIMAJbHAS DHEPrHs), NPU OIHMCAHWH TPABWILHO TPAaKTOBATh
¢u3n4YecKuif CMBICT MCIIONB3YEMbIX BEJIWYMH, MX OO0O03HAUEHUS M EIUHUIBl (PU3MUECKUX BEJIMYMH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKHE SIBICHHS M TPOIECCHI, HCIIOJB3YS IpaBHiIa
CIIO’)KEHHsI cuil (BAOJIb OJHOW TpsMoii), 3akoH ['yka, 3akoH [lackamsd, 3akoH Apxumena, NpaBHIIO
paBHOBecHsI ppryara (0JI0Ka), «30JI0TO€ MPABHIIO» MEXAHHUKH, 3aKOH COXPAHEHHUST MEXaHHUECKOW YHEPTUH,
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMIHCHIBATh €0 MAaTEMAaTHUECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE SIBICHUS, MPOLECChl M CBOICTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyallU{ MPaKTHUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUMHHO-CIIECJCTBEHHBIEC CBA3H, CTPOUTH
00BsCHEHHE W3 1—2 JIOTMYECKUX IIIaroB C KCIOJb30BaHUEM |—2 HM3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA M 3aKOHOMEPHOCTH;



pematb pacy€THble 3agaud B 1—2 JEWCTBUS, UCHOJNB3Ysd 3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE
(bu3nyeckre BEIUYMHbBL: HA OCHOBE aHaJIM3a YCJIOBUS 331a4M 3alMChIBaTh KPAaTKOE yCIOBUE, TOACTABIAThH
¢usnyeckue BEMMYMHBI B (OPMYNIbl W TPOBOJAUTH pPACUYETHl, HAXOAUTHh CIPABOYHBIC JIaHHBIC,
HE00XOAMMBIE JIJIs pEIIEHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHON (pU3nUecKol BEIMUMHBL;

pacrio3HaBaTh MpPOOJEMBI, KOTOpPHIE MOXHO PEIIMTh IPU TOMOIIM (PU3HUECKUX METOAOB, B
ONMCAaHUM HCCIICZOBAHUS BBIICNATH IPOBEPAEMOE IpPENINOJOXKEHUe (TMIOTe3y), pa3iuyarh MU
MHTEPIPETHPOBATH MOJYUYCHHBIH PE3yNbTaT, HAXOJUTh OUIMOKU B XOJI€ OMbBITA, MPOBOAUTH BHIBOJBI IO
€ro pe3ynbTaram;

IPOBOJIUTH ONBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUH WM (PU3MUYECKUX CBOMCTB TEII:
bopMynMpoBaTh  IpOBEpsAEMble  NPEAMNONOXKEHUs, CcOOMpaTb YCTAaHOBKY U3  IPEIUI0KEHHOrO
000pyI0BaHUs, 3aMMCHIBATH X0/ OIBITAa U (POPMYIMPOBATH BHIBOJIBL;

BBIMOJIHATh MpPSIMbIE HM3MEPEHUs] PACCTOSHUSA, BPEMEHH, Macchl Tesia, O0BbEMA, CHUIBI U
TEMIepaTypbl C HCIOJB30BAaHHEM AaHAJOTOBBIX M IMQPPOBBIX NPUOOPOB, 3aMHCHIBATH IOKA3aHUS
puOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;

IOPOBOJIUTH HCCIICOBAaHHE 3aBUCUMOCTH OJHOM (U3MYECKON BEMUYMHBI OT JAPYrod ¢
MCIOJIb30BAHUEM MPSMbIX U3MEPEHUH (3aBUCHUMOCTH IyTH PAaBHOMEPHO JIBUKYILErOCs Tela OT BPEMEHU
JBIDKEHUS TeJa, CHIIBI TPEHHS CKOJBKEHHS OT Beca Tella, KadecTBa O0OpaOOTKM MOBEPXHOCTEH Tel |
HE3aBUCHUMOCTH CHJIBl TPEHMS OT IUIOLIAJU COIPUKOCHOBEHHS TEJ, CUJbl YNPYTOCTH OT YIUIMHEHHUS
IIPYKUHBI, BBITAJKHUBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tejla U OT IVIOTHOCTHU >KUJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO NOTPYKEHO TEJ0, YCIOBUM IIaBaHUs Tell,
YCIIOBUH paBHOBECHsI pblyara W OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIIEJOBaHMUS,
coOMpaTh YCTaHOBKY M BBIIOJHATh M3MEPEHUS, CleAys IpPeUIOKEHHOMY IUIaHy, (GUKCHPOBATh
pe3yabTaThl IMOJYYCHHOH 3aBUCHMOCTH (U3MYECKUX BEIUYMH B BHUJAE NPEAIOKEHHBIX TaOIHI U
rpauKoB, IPOBOJIUTH BBIBOJIbI IO PE3YJIbTaTaM UCCIIEA0BAHMS;

NPOBOJUTh KOCBEHHBIE M3MEpPEHHS (PU3MYECKHX BEIWYHMH (TUIOTHOCTH BEIECTBA JKUAKOCTH H
TBEPAOrO TeJa, CUJIa TPEHUS CKOJIBKEHUS, aBJICHUE BO3yXa, BHITAJIKMBAIOLIAsl CUja, AEHCTBYIOIAs Ha
NOTPYKEHHOE B JKUAKOCTH TeNO, KOA(P(PUIMEHT MOJE3HOTO NEHCTBUS MPOCTHIX MEXAHW3MOB), CIEIys
MPEUI0KEHHONW MHCTPYKIMHU: MTPH BBIOJHEHUH U3MEPEHUI COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTh 3HAUEHUE HCKOMOW BEJITMYMHBI;

co0JTr01aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHUEM;

UMETh MpPEJCTaBICHUE O MPUHIMUNAX IEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JAWHAMOMETP, COOOLIAIOIINECS COCYAbl, OapoMeTp, pblyar, MOJBM)KHBIM M HENOJBMKHBIN
0JI0K, HaKJIOHHAsI IIJIOCKOCTb;

XapakTepu3oBaTh MPUHLUUIBI JACWCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMHCTB ¢
MCIOJIb30BAaHNUEM UX OIUCAHUS (B TOM YHCIIE: MOAIIUIHUKN, YCTPOUCTBO BOJIONPOBO/A, THIPaBIMUECKUN
Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBAax
(bu3nyecKuXx sIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

HOPUBOANUTE NPUMEPBI (HAaXOAUTh HMH(GOPMALMIO O MPUMEpPax) MPAKTHUECKOTO HCIOJIb30BaHMS
¢u3nyecKux 3HAHWI B IOBCEAHEBHOW >XHM3HU IJs oOecrieueHusi Oe30MacHOCTH MpU OOpallleHuu C
npubopaMu W TEXHUYECKMMHU YCTPOMCTBaMH, COXpPAHEHHUS 310pOBbS M  COONIOJIEHHS HOPM
HKOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpele;

OCYILECTBIISAITh OTOOpP HCTOYHHMKOB MH(popManuu B VHTepHETe B COOTBETCTBHHM C 3aJaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U MYyTEM CPaBHEHUS PA3UYHBIX HCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBJISIETCS MPOTUBOPEUMBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IPH  BBINOJIHEHWHM YYeOHBIX 3aJaHUil HAY4YHO-IOMYJIAPHYIO JIUTEPaTypy
(bu3MYecKoro cojepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTn MHTepHeT, BiaieTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIUK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE 2—3 MCTOUYHUKOB
nH(popMaluy, B TOM YHCIe MyOJIMYHO MPOBOIUTH KpaTKHE COOOIIEHUS O pe3yjbTaTaxX MPOEKTOB WU
y4eOHBIX HMCCIEeIOBAaHUMN, NMPH 3TOM T'PaAaMOTHO MCIONB30BaTh M3yUEHHBIH MOHATUHHBINA ammapar Kypca
(bu3HKH, COMPOBOXKIATh BHICTYIJICHUE MPE3EHTaIlEH;

IpY BBITIOJHEHUU Y4EOHBIX MPOEKTOB M UCCIECIOBAaHMN paclpeaessiTh 00s3aHHOCTH B TpYIIE B
COOTBETCTBUM C ITOCTABJICHHBIMU 3aJa4aMH, CICIUTHh 3a BBIIIOJHEHUEM IUIaHA JICHUCTBUM, OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIbI, BHICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
YYHTBIBasi MHCHUE OKPYKAIOLIMX.

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS IPOTPaMMBI 0 (pr3HKe K KOHITy 00y4eHHs B 8 Kiacce:



[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTbh C(HOPMUPOBAHHOCTH Y
00yJaronuxcsi yMEHHI:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBM)KEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHMSI BELECTBA, KPUCTALIIMUECKUE U aMOp(HBIE TeJla, HACHIILCHHbIN U HEHACHIILIEHHBII
nap, BJIQXHOCTh BO31yXa, TEMIIEpPATypa, BHYTPEHHsSS SHEPrus, TEILUIOBOW JBUIATElb, JIEMEHTAPHBIN
IEKTPUUECKUI 3apsijl, IEKTPUUECKOE I10JI€, IPOBOJHUKH U TUAJIEKTPUKHU, TOCTOSHHBIN JIEKTPUUYECKHM
TOK, MarHUTHOE I10JIE;

pasinyarh sBJICHUA (TEIUIOBOE PACUIMPEHHME U CKaTue, TeIlolepenaya, TEIUIOBOE PaBHOBECHUE,
CMauMBaHUE, KaNWUIPHbIE SIBJICHUSA, MCIApEHUE, KOHACHCALUs, IUIABJICHUE, KpPUCTAIUIM3ALMS
(oTBepAeBaHKE), KMIIEHHUE, TelIonepeaaya (TeIoNpOBOJHOCTb, KOHBEKIMS, N3ITyYEHUE), AIEKTPU3aLUs
T€J, B3aUMOJEMCTBHE 3apsA0B, NEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEICTBHIE
MarHuTOB, JE€MCTBUE MAarHUTHOTO MOJsI HAa IMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs HHAYKLHS) IO
OINMCAaHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE (H3UUECKOE
SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3UUECKUX SIBICHUH B OKPYKAIOLIEM MUPE, B TOM YHCIIE
¢busnyeckue SBIEHUS B IMPHPOJIE: NMOBEPXHOCTHOE HATSHDKEHUE U KaNWULIPHBIE SIBICHUS B IMPUPOJE,
KPHUCTAJUTBI B IpUpoie, n3nydeHue ConHIla, 3aMep3aHre BOAOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHHUE POCHI,
TyMaHa, WHesl, CHera, 3JeKTpUYeCKHUe SBJIECHUS B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMiH, Apeid MOIFoCcCOB, POb MAarHUTHOTO TOJS JJIS KU3HM Ha 3emiie, IMOJIIPHOE
CUSIHME, IIPU 3TOM HEPeBOJUTh MPAKTUUYECKYIO 337auy B Y4eOHYIO, BBLIEIAThH CYIIECTBEHHbIE CBOHCTBA
(mpu3HaKyM) PU3HUYECKUX SBICHUH;

OIKCBIBATh U3YYEHHbIE CBOMCTBA Tel M (U3NYECKUE SABJICHUS, UCIOb3Ys (PU3NUYECKHUE BETMUUHBI
(Temmeparypa, BHYTPEHHSISI JHEpPrHs, KOJMYECTBO TEIUIOTHI, Y/AEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylellbHas TemjaoTa IUIAaBJIECHUs, YJelbHass TeIuloTa MapooOpa3oBaHUs, YyHA€lIbHAs TEIUIOTa CrOpaHus
TOTUINBA, KOA(PUIMEHT MOJIE3HOTO JACUCTBHUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHASI BIAXKHOCTh BO3/YyXa,
JIEKTPUUYECKUI 3apsijl, cujla TOKa, SJEKTPUUECKOe HaNpsKeHUE, CONPOTUBIIEHUE ITPOBOIHUKA, Y/IE€IbHOE
COIIPOTHBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA), IPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI HCMONb3YEMbIX BEIMUYUH, OOO3HAYCHMS U EJUHMLBI (PU3NIECKUX
BEJIMYMH, HAXOUTH (POPMYIIBI, CBI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETUYUHY C APYTUMH BEITHYHMHAMH,
CTPOUTH TPa(UKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SIBICHHUA U MPOIECCHI, HCIOJIb3ysSd OCHOBHBIE
MOJIOKEHHS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHU CTPOEHHUsS BEIECTBA, MPUHIMII CYNEPHO3ULIUU MOJeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsijia, 3akoH OMa Juid ydacTka Lenu, 3akoH Jxoyms-
JleHlla, 3aKOH COXpaHEHUS HHEPruH, MpPH 3TOM yMeTh (OPMYIMPOBATH 3aKOH M 3alMChIBaTh €ro
MaTeMaTHYeCKOE BBIPAXKEHUE;

OOBSICHATh (hU3MYECKHE MpPOLECChl M CBOMCTBA T, B TOM YHUCIE M B KOHTEKCTE CHUTyalul
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh INPUUMHHO-CICACTBEHHbIE CBSI3U, CTPOMTH
o0bsicHeHHEe M3 1—2 JIOrMYecKHX IIaroB C HUCMOJIb30BaHUEM 1—2 U3yuyeHHBIX CBOMCTBAa (PU3MYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3aJaud B 2—3 JAEWUCTBUS, UCHOJNb3ys 3aKOHBI U (OPMYIIBI, CBS3bIBAIOIINE
¢bu3nyeckrue BEMMYMHBI: HA OCHOBE aHajJHM3a YCIIOBHUS 33Jaud 3alKChIBaTh KPATKOE YCIOBUE, BBISBISATH
HE/IOCTAaTOK JAaHHBIX JUI peIIeHUs 3aJaud, BbIOMpaTh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE I €€
pellleHrs, MPOBOJUTh pacu€Tbl W CpPAaBHUBATH IIOJYYEHHOE 3HAueHUE (PU3NUECKOW BEIUYUHBI C
M3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE€ MOXXHO PpEHIMTh HPU TOMOIIM (PU3NYECKUX METOJIOB,
UCIOJIb3Ysl  ONHCAaHUE HCCIECJOBAHMS, BBIACIATH IPOBEPSEMOE  IPEANOJIOKEHHE, OLICHUBATH
MPaBWJIBHOCTb MOPSI/IKA MMPOBEIEHUS UCCIIEIOBAHUS, TPOBOAUTH BHIBOBI;

IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WM (U3NYECKUX CBOUCTB Tel
(kanmwIsipHBIE SIBJIICHUS, 3aBHUCHUMOCTBH JIaBJICHUsS] BO3JyXa OT €ro o0bEMa, TeMIlepaTypbl, CKOPOCTH
mporiecca OCThIBAHUS M HAarpeBaHUS MPU M3JIyYEHHMM OT IBeTa H3JIydarouield (TMoriomaroreil)
MMOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOJbI OT TEMIeEpaTyphbl *KHUAKOCTU M IJIOMAAU €€ MOBEPXHOCTH,
AJIEKTPHU3ALMA TeJ U B3aUMOJICHCTBHE IEKTPHUECKUX 3apsAI0B, B3aUMOICHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3YyaJIM3allisl MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBUS MarHUTHOTO MOJISl HA MPOBOJHUK C
TOKOM, CBOWMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOABHUraTelNsl MOCTOSHHOTO TOKA): (OPMYIHPOBATH
IIpOBEpsEMbIE NIPEATONI0KEHUSA, COOUPAaTh YCTAHOBKY U3 IPEJIOKEHHOI0 000PYA0BaHUs, OIMCHIBATh X0
OmbITa U POPMYTUPOBATH BHIBOJIBI;



BBITOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATypPhl, OTHOCUTENBHON BIAKHOCTH BO31yXa, CUJIbI TOKa,
HaMpsOKEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U JNaTYUKOB (PU3UUECKUX BEIMUYUH, CPABHUBATD
pE3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH;

MPOBOJIUTh HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (HU3WYECKOW BEJIMYHUHBI OT JPYyrol c
HCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHHS IPOBOJHHKA OT €ro JJIMHBIL,
IUIOUIAIA TIONIEPEYHOr0 CEYEHHs U YAEIBHOIO COINPOTHUBIICHUS BEILECTBA INPOBOJHUKA, CHIIBI TOKA,
UAYHIEr0 4epe3 MPOBOJHUK, OT HAINpPSOHKEHHMs Ha MPOBOJHUKE, HUCCIEAOBAHUE IOCIEAOBATEIBHOIO U
HapajyIeIbHOr0 COEJUHEHUN MPOBOJHMKOB): IUIAHMPOBATH MCCIEIOBAaHHUE, COOMpAaTh YCTAaHOBKY MU
BBITIOJIHATh M3MEPEHHA, CJenysd NpeAJIOKEHHOMY IUIaHy, (HUKCHpPOBATh pe3yabTaThl MOIYyYCHHOM
3aBUCUMOCTH B BUJIE TaOJIUI] U I'paMKOB, IPOBOIUTH BBIBO/IbI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHS (U3UUECKUX BENUYMH (yIeNIbHAs TEIUIOEMKOCTH BEIIECTBa,
COIIPOTHBIIEHUE IPOBOJHHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh U3MEpPEHUs,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeys MPEAIOKEHHON HHCTPYKIIUHU, U BEIYUCIATH 3HAUCHUE
BEJIMYMHBI;

cOOJIIO/IaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHUEM;

XapakTepu3oBaTh MPUHLUIBI JACHCTBUS HM3YyYEHHBIX HPUOOPOB M TEXHUUYECKUX YCTPOMHCTB ¢
HCII0JIb30BAaHUEM UX ONHUCAHUs (B TOM YMCIIE: CUCTEMA OTOIUIEHHUS JIOMOB, TUTPOMETp, NIapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUYETUMK OJIEKTPUUYECKOM HHEPruu, HIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC 3JIEKTPONPHOOPHl (IPUMEPHI), DIEKTPUYECKHE MPEIOXPAHUTEIH, 3SJICKTPOMArHUT,
JIEKTPOABHUraTeNb IOCTOSIHHOIO TOKa), MCIOJb3ys 3HAHUSA O CBOMCTBAaX (DU3MYECKUX SIBICHHH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOWCTBA M HM3MEpHUTEIbHBbIE NPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETp, IBUIATEIb
BHYTPEHHEIO CrOpaHusi, »3JEKTPOCKOI, pEeocTaT), COCTaBIATh CXEMbl 3JEKTPUYECKUX Iened ¢
[IOCJICI0OBATEIbHBIM U MApaJUIEIbHBIM COEAMHEHHWEM »3JIEMEHTOB, pasjinyas YCJIOBHbIE OO0O3HAUEHHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

IPUBOJIUTH NpPUMEPHl (HAXOIUTh MH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO HCIOJb30BaHU
¢u3nyeckux 3HAHUH B IOBCETHEBHOM JXM3HU JUIsl oOecrieueHHsl Oe30MacHOCTH IMpH OOpalleHHH C
npubopaMu W TEXHUYECKUMHU YCTPONMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U  COONIOACHHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIISITh TOWUCK HH(pOpManuu (U3HUECKOTO cojaepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH M MYyTEM CpaBHEHUS JONOJIHUTENbHBIX HCTOYHUKOB BBIACNATH HH(DOPMAIUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJb30BaTh TMPU  BBINOJHEHMHM Y4YEOHBIX 3aJaHUN  HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(bu3NYeCKOro cojaepKaHMs, CIPaBOYHBbIE MaTepHalbl, pecypchl cetu VHTepHeT, BianeTh mnpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE cOOOLIeHMs], 000011as nHhopMalno u3
HECKOJIbKUX MHCTOYHHMKOB, B TOM 4HCJI€ MYOJIMYHO TMPEJICTaBIATh pe3yJabTaThl NPOEKTHOM WM
HCCIIEA0BATENBCKON IEATEILHOCTH, IIPA 3TOM TPAMOTHO HUCIIOJIb30BATh U3yYEHHBIN NOHATUITHBIN armapar
Kypca (pU3UKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIEH;

IpYU BBIOJIHEHUU Y4EOHBIX MPOEKTOB M HCCIENOBAaHUM (U3MUYECKUX MPOIECCOB pacHpeleliiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJIEHHBIMHU 33/1a4aMH, CIICAUTDH 32 BBIMOJIHEHUEM IIJIaHa
JEeHCTBUI U KOPPEKTUPOBATH €r0, OLEHUBATh COOCTBEHHBIN BKJIAJ] B IEATEILHOCTh TPYIIIBI, BHICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOICHCTBUE, IPOSBIISIsi TOTOBHOCTH pa3peliaTth KOH(PIUKTHI.

[TpenmMeTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMBbI 110 (PU3MKE K KOHILY 00y4deHHs B 9 Kiacce:

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxkaTh C(HOPMUPOBAHHOCTH Y
o0y4aroluxcst yMEHH:

MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalbHAsl TOUKA, TPACKTOPHUS, OTHOCUTEIBHOCTD
MEXaHMYECKOTo IBWXKeHMs, aedopmaums (ympyras, MJIacTHYecKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHHMYECKHE KOJeOaHWs U BOJHBI, 3BYK, MHQPA3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, HIKAJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JTAIbHO30PKOCTH,
CIEKTPBI UCITYCKaHHsI U MOTJIOEHMS], allb(a-, 6eTa- 1 raMMa-u31y4eHuUs, U30TOIb, SiACpHAst YHEPIeTHKA,;

pa3iauyaTh  SABIEHUS  (PaBHOMEPHOE U HEPABHOMEPHOE  NPSAMOJIMHEWHOE  JIBUJKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE BHXKEHHE, CBOOOJHOE MaJeHHE Tell, PAaBHOMEPHOE ABMIKEHHE I10
OKPY>KHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBUKECHUE, KOJeOaTeIbHOE BUKECHUE (3aTyXarolue u



BBIHY)KJICHHbIC KOJICOAHHs), PE30HAHC, BOJHOBOE JBHXXKCHHME, OTPAKEHHE 3BYKa, MPSIMOJIMHEIHOE
pacnpocTpaHeHHe, OTpaXCHHWE M IPEJIOMIIEHHE CBeTa, II0JHOE BHYTPEHHEE OTpaXXEHHE CBETa,
pasioxeHue 0enoro CBeTa B CHEKTP U CI0KEHUE CIIEKTPAbHBIX IIBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAS
palMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa M3JIy4eHMsI) IO ONHCAHHMIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOLIEM MHUpPE (B TOM YUCIIE
¢usnveckue SBICHUSA B NPUPOZAE: NPWIMBBI M OTJIMBBI, JBHWXKEHUE IutaHeT CONHEYHOW CHUCTEMBI,
pPEaKTUBHOE JBM)KEHHE >KMBBIX OPraHU3MOB, BOCHpPUATHUE 3BYKOB JKUBOTHBIMHU, 3€MIJIETPSICEHHUE,
CeliCMUYeCKHEe BOJIHBI, I[yHaMH, 5XO, I[BETa TeJ, ONTHYECKHUE SBICHHUS B IMPHUPOJE, OHUOIIOTHYECKOe
JIEeWCTBUE  BUAMMOIO,  YJIbTPa(HUOIETOBOIO M PEHTICHOBCKOIO  M3JIyYEHWH,  €CTECTBEHHBIN
PalMOaKTUBHBINA (OH, KOCMHYECKHE JTY4H, PaJUOAKTUBHOE N3TyYCHUE TPUPOJIHBIX MUHEPAJIOB, JICHCTBUE
pPallMOAKTUBHBIX M3JIyY€HUI Ha OpPraHu3M 4eloBeKa), IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 33Jady B
yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHHIA;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeNl M (U3NYECKUE SABICHMS, UCIOb3Ys (U3NUYECKUE BETMUUHBI
(cpenHsii 1 MTHOBEHHasi CKOPOCTh Teja IPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, IEPEMEIICHUE,
IyTh, YIJIOBasl CKOPOCTh, CUJIa TPEHMSI, CHJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOpEHHe CBOOOIHOTO MaieHus,
BEC TeJa, UMITYJIbC TeNa, UMITYJIbC CHJIbl, MEXaHWYecKas padoTa U MOIIHOCTh, IIOTEHIMAIbHASA SHEPrus
TeNa, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLUAIBHAS SHEPTUsl CKATOM MPYKUHBI, KWHETHYECKast
SHEPrus, MOoJHasi MEXaHUYecKasi HEPIUsl, IEPUO] U 4acTOTa KoJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb IPEJIOMIICHUS CpeAbl), IpU OIUCAHUU HPABUIIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI HCIONB3YEeMBIX BEIHYUH, OOO3HAYCHHS W EOUHHUIBI (HU3UIECKHUX
BEJIMYMH, HAXOJUTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMH BEIUYMHAMU,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS U IIPOLIECCHI, UCIIOJIb3Ysl 3aKOH COXPAaHEHMS
SHEPruM, 3aKOH BCEMHUPHOIO TIATOTEHMs, NPUHLUI CYNEPIIO3ULIUU CHJI, MPUHIUI OTHOCUTEIBHOCTH
I"anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs MMITYJIbCA, 3aKOHbI OTPA)KEHUS U MPEJIOMIICHHUS CBETa,
3aKOHBI COXPaHEHHs 3apsA0BOTO M MACCOBOTO YHCEI MPH SIEPHBIX PEAKIHUAX, IPH 3TOM (POPMYITUPOBATH
3aKOH U 3aIlUCBIBATh €r0 MaTEMATHYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CUTyaluil
MPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISABIATh IMPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0O0BsICHEHHE M3 2—3 JIOTMYECKHX IIaroB C HCIOJNB30BaHUEM 2—3 W3yYEHHBIX CBOMCTBAa (HU3MIECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7ja4i (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOJIb3YS 3aKOHBI U
¢bopMmyIbl, cBs3bIBaIOLIME (U3MYECKHE BEIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBMS 3aJaud 3alMCHIBATh
KpaTKO€ yCJIOBHE, BBISBIISITh HEJIOCTAIOIIME WM U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIBI,
HE00XOAUMBIE ISl PEeLIeHHs, IPOBOIUThH PACUETHI U OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUCHHUS
(bU3UYECKON BEITMYHMHBI,

pacrio3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PpEHIUTh IPH TMOMOLIM (U3UYECKHX METOIOB,
UCIOJIb3YSl ~ ONHCAaHUE UCCIEOBAHMS, BBLACIATH IPOBEPSEMOE  MPEANOJIOKEHHE, OLIEHHUBAThH
IIPaBWJIBHOCTB MOPSI/IKa POBEAECHUS UCCIIEI0BaHUS, IPOBOIUTH BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJILTATHI
HaOJIIOIEHUI U OILITOB;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3axkoHa HblOTOHA, 3aKOHa COXpAaHEHHUs 3HEPTUHU, 3aBUCHUMOCTH NepHoja KojeOaHui
NPY>KHHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILJIUTY (bl MaJIbIX
Koje0aHui, MpsSMOJIMHEHHOE PaclpOCTpaHEHUE CBETA, PA3JIOKEHHE OENIOro CBeTa B CIEKTP, U3yUYCHHE
CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOICTB M300paKeHHs MpeAMeTa B coOMparolieit JuH3e,
Ha0Jt0/IeHNE CIUIOUIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIyUEHUs): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3
n30bITOYHOTO Habopa OOOPYIOBaHUS, OMUCHIBATH XOJ OINbITa W €ro pe3yiabTaTbl, (OpMyIUpOBaTH
BBIBOJIBI;

IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHIO HPSAMBIX H3MEPEHUH, ONpenenss CpeAHee 3HauyeHHe
u3MepsieMoil Benu4HuHbI (POKYCHOE paccTosiHue coOuparoliel JHH3bI), 0OOCHOBBIBaTH BBHIOOP crocoda
U3MepeHus (M3MEPUTEIBHOTO Mproopa);

IPOBOJUTh HCCIIEAOBAaHHE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM MPIMBIX
U3MEpEeHuH (3aBUCUMOCTh IIYTH OT BPEMEHHU MIPHU PABHOYCKOPEHHOM JBIKEHHH 0€3 HayallbHOW CKOPOCTH,
nepuoJia KojaeOaH! MaTeMaTHUeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaKEHUS CBETa
OT yIJa MaJeHUs U YIJla MpeJOMIIEHHs OT YIjla MaJeHus): IUIAaHUPOBaTh UCCIEA0BAHNE, CAMOCTOSTEIBHO



coOUpaTh YCTAaHOBKY, (PMKCHPOBATHh PE3YyNIbTAThHI MOTYyYEHHON 3aBUCUMOCTH (DU3HUECKUX BEIMYUH B BUJIE
Tabnui ¥ rpaduKoOB, IPOBOIUTH BBIBOJIBI 10 PE3y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUS (U3MUYECKUX BEIUYUH (CpEAHssI CKOPOCTh U YCKOpPEHUE Tela
IpU PaBHOYCKOPEHHOM JIBI)KEHUHM, YCKOPEHHE CBOOOJHOTO TMaJeHUsi, >KECTKOCTb MPYKUHBI,
KOA((UIIMEHT TPEHUsI CKOJIbKEHUsS, MEXaHW4YecKash paboTa U MOIIHOCTh, YaCTOTa M MEPUO KOJICOaHHM
MaTEMaTHYECKOTr0 U MPYKUHHOTO MasTHUKOB, ONTHYECKAasl CHUJIa COOMPAIOIICH JIMH3BI, PAJUOAKTUBHBIN
($OH): MIaHUPOBATH U3MEPEHHsSI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBHIMOTHITH HU3MEPCHUS,
cienysl MpeUI0KEHHOW WHCTPYKLUHU, BBIYUCIATh 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATH IOJIyUYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI;

co0JIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYIOBAHHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKM HW3YYCHHBIX (U3NYECKUX MOJENCH: MaTepuaabHas TOYKa,
abcoM0THO TBEPIOE TEJO, TOUEYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, MJIaHEeTapHas MOJIeb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPUHLHUIIBI JEUCTBUS H3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
UCIOJIb30BAHUEM HX ONHCAHHUS (B TOM YHCIE: CHUJAOMETpP, MATYUKUA TOJIOKEHUS, PACCTOSIHHS |
YCKOpPEHUs, pakKeTa, 3XOJOT, OYKH, MEpUCKOI, (oToammapar, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, Kamepa BuiibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBAaX (DM3MYECKHUX SBICHUNA W HEOOXOIMMEbIE
¢bu3nyeckrue 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBl W CXEMATHYHBIC PUCYHKHM W3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTHYECKHUX MPOIECCOB MPU PELICHUH Y4eOHO-IIPAKTUUYECKHUX 3ajad,
OIITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS M300pakeHU B IJIOCKOM 3€pKajie U COOMparoIei TNH3E;

OPUBOJIUTH MPHUMEPHl (HAXOIUTh HMHMOPMALUIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIb30BAHUS
¢u3nvYecKux 3HAHWK B IMOBCETHEBHOM JKM3HU Uil obOecrieueHHsi Oe30MacHOCTH IpH OOpameHHH C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pOBbS U  COOJIOACHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISATh MOUCK HMHGpopmanuu B HMHTepHETE, caMOCTOATEIbHO (OPMYIUPYS MOUCKOBBIM
3aIpocC, HAXOJHUTD ITyTH OTPEIEICHUS JOCTOBEPHOCTH MOTYYCHHON HH(OPMAIIMKA HA OCHOBE UMEIOIIUXCS
3HAHUU U TOMOJHUTENHHBIX UCTOYHHKOB;

UCIIONIb30BAaTh TIPY  BBIMOJIHGHWM Yy4YEOHBIX 3aJIaHUi  HAYYHO-TIONMYIIAPHYIO  JIUTEPaTypy,
CIpaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIajeTh NMpHUEMaMHU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(poOpManuu wu3
HECKOJIbKUX HCTOYHHUKOB, ITYOJMYHO TPEICTABISATh PE3YJbTaThl MPOEKTHON WIIM HCCIEI0BATEbCKOM
JEeSTeNbHOCTH, MPU ATOM TPAMOTHO HCIOJIb30BaTh W3YUYCHHBIN MOHSITUMHBIN amnmapaT H3y4aeMoro
pasnena (U3MKH M CONPOBOXKIATH BBICTYIUICHHWE IpE3eHTAUEH ¢ y4€ToM OCOOEHHOCTEH ayauTopHuu
00y4aroIuXxcs.

V. Conep:xanue yueOHOro npeamera

7 KIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupopae. fBneHus npuponbl. PU3UYECKUE SBICHUS: MEXAHUYECKHUE, TEIUIOBbIE,
JNEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuunH. Dusmueckue mpuOopsl. [lorpenrHocTs
n3MepeHnil. MexyHapoaHas CUCTEMa €IMHULL.

Kak ¢usmka u npyrue ecTeCTBEHHbIC HAYKH U3Y4aloT NMPUpoAy. EcTecCTBEHHOHAYYHBIN METO TO3HAHMUS:
HaOJt0/IeHne, TOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTE3, SKCIEPUMEHT II0 IPOBEpKE
rUnoTe3, 00bsiCHeHNe HaboaeMoro aBieHus. Onucanue GU3NUEcKuX SBICHUHN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHuueckue, TeMI0BbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHMUS.
2. duznyeckue npudOPHI U MpoIieIypa NPSIMbIX U3MEPEHNUN aHAJIOTOBBIM U HU(POBBIM PUOOPOM.

Jlabopamopuvie pabomol u onvimel.

Omnpenenenue EeHbI ASCHUS KTl H3MEPUTEIHLHOTO TPpHOopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpezenenre pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl MPU MTOMOIIHN KUIKOCTHOTO TEPMOMETPA M TaTYMKa TEMIIEPaTyPHI.

agrwDE



6. IIpoBeneHue uUCCiIeIOBaHMs IO MPOBEPKE TI'MIIOTE3Bl: NAJbHOCTh IOJIETA LIAPUKA, ITYIIEHHOI'O
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BelleCTBA.

CtpoeHue BenecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, JOKA3bIBAIOIINE AUCKPETHOE CTPOEHUE
BEIIECTBA.

JBr>keHue yactuil BemiecTBa. CBs3b CKOPOCTHU JBMIKEHHMS YacTUI[ C TeMmmepaTypol. bpoyHoBckoe
nBkenue, 1uddysus. BzaumozeiicTBue yacTuIl BEIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) TEI.
B3aumocBs3b MCKIAY CBOMCTBaAMU BCIICCTB B Pa3HbIX arperaTHbIX COCTOAHUAX ©U HUX ATOMHO-
MOJICKYJIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

emoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

2. Ha6monenue nuddysum.

3. HaOmnronenue siieHui, 00BSICHIIOMUXCS PUTSHKEHUEM WIH OTTAIKHBAHUEM YaCTHIL BEIIECTBA.
Jlabopamopmuvie pabomul u onvimol.

1. OreHka 1MaMeTpa aToMa METOJIOM PsiIoB (C UCoJib30BaHueM (hoTorpaduii).

2. OnBITHI 10 HAOIOICHUIO TETIOBOTO PACIIMPECHHSI Ta30B.

3. OnbITHI IO OOHAPYKEHHIO TEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHUSI.

Paznen 3. /IBukenue u B3aumojieiicTeue Tel.

Mexanuueckoe aBUxKeHHE. PaBHOMepHOEe U HepaBHOMepHOE JBiKeHue. CkopocTh. CpeaHsisi CKOpOCTh
IIPY HEPABHOMEPHOM JBHKEHUHU. PacyéT myTH 1 BpeMEHHU JBUIKEHHUSI.

SIBnenue uHepuu. 3akoH HEpLUUU. B3aumoielicTBUE Tell KaK MPUYMHA U3MEHEHHUS CKOPOCTU JIBUIKCHHUS
ten. Macca kak Mmepa uHepTHOcTH Tena. [lnmortHocTh BemiectBa. CBsA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumopeiictsus ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue cuiibl ¢
MOMOIIBI0 TUHAMOMETpA. SIBIeHHEe TATOTeHUS U cuiia TshkecTu. Cuila TSHKECTH Ha IPYTHX IiaHeTax. Bec
tena. HeBecomocth. CroxkeHue CuJjl, HAMpPABJICHHBIX 1O OJHOW MpsiMoil. PaBHoxeicTByromas cwi. Cuna
TpeHMs. TpeHHe CKOIbKEHUS U TPEHUE NOKOsl. TpeHne B IpUpoie U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

H3Mepenne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.

Habntoienue sSiBJIeHUS] HHEPIIHH.

Habutoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

Crnoxenue CHUJI, HAITPaBJICHHBIX I10 OI[HOI/I HpSIMOI/I

ﬂaﬁopamopubte padomout u onvimol.

Sk~ wdE

1. OrmpesienieHne  CKOPOCTH  PAaBHOMEPHOTO  JIBIDKCHHS  (IapuKa B JKUJAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. Omnpenenenne cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa 0 HAKJIIOHHOM MIOCKOCTH.

3. OrnpezeneHre MI0THOCTU TBEPAOTO Tea.

4, OmbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  pacTsikeHus  (medopmarnuu) TPYyKUHBI — OT
MPUIIOKEHHOM CHUIIBI.

S. OMBITBL, IEMOHCTPUPYIONTUE 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHUSI OT Beca TeJla U XapakTepa

COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIICHHUS U yBeNWYeHHs NaBlieHUs. J[aBneHue raza. 3aBUCHMOCTH JIaBIICHUS
raza oT 00béma, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEJIaMH, KUIKOCTSAMHU M Ta3aMU. 3aKOH
[Mackans. IlHeBMaTHYeckWe  MalIMHBL. ~ 3aBUCUMOCTh  JIaBIEHUS  KUAKOCTH  OT  TJIyOWHBI.
I'uapocraTudeckuii mapamokc. Coolmiaromuecs: cocysl. [ mapaBmnyeckiue MeXaHu3MBbI.

AtMmocdepa 3emnu u atmochepHoe aaBineHue. [IpuunHbI CylecTBOBaHUS BO3AYIIHON 000JI0YKH 3eMITH.
Onwit Toppuuennu. U3meperne atMochepHOTo aBiIeHHUSA. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJT ypoBHEM Mopst. [IprOops! nist u3MepeHust aTMocepHOTo TaBICHUS.

JleiicTBrE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTamkuBaromas (apXxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozgyxomnnaBaHue.

Hemoncmpayuu.

1. 3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATYPHI.



Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coo0marommecst CoCybl.

I'mppaBnnueckuit mpecc.

[IposiBnenue aecTBUs aTMOCHEPHOTO JTABJICHHS.

3aBHCUMOCTh BBITAJIKABAIOUICH CHIIBI OT 00bE&Ma MOTPY)KEHHOW YacTH Tella M IUIOTHOCTU
KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

8. VYcnoBue miaBaHus Tell: IJIABAHME WJIM TOTPYKEHHWE TEel B 3aBUCHUMOCTH OT COOTHOLUEHUS
IJIOTHOCTEH Tela U )KUJKOCTH.

Jlabopamopnusie pabomot u onvimel.

SEGREREN

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa NOrpyKEHHOMN B )KUJKOCTh YaCTH Tela.
2. OrnpenenieHne BbITAIKUBAKOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIECH CUIIbL, IEUCTBYIOLIEH HA TEIO B AKUJIKOCTH, OT MACChI
Tena.

4. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAIKMBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIAKOCTH YaCTU TEJA U OT IUIOTHOCTHU KHUJIKOCTH.

S. KoHcTtpynpoBanue  apeomMerpa WM  KOHCTPYHpPOBAaHME JIOAKM W OIpeAelieHHe €€
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[TpocThie MeXaHU3MBI: pbIuar, 0J0K, HAKJIOHHAS IUIOCKOCTh. [IpaBuio paBHOBecus peryara. [IpumeHeHue
MpaBWJIa paBHOBECHUS phlyara K OJoky. «3omoroe mpaBmiio» mexaHuku. KIIJ[ mpocThix MexaHH3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckass sHeprus. KunHeTwmdeckas W mnoTeHuuanbHas sHeprus. l[IpeBpaieHue oaHOro BHUAa
MEXaHWYECKON PHEPTUHU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHUH B MEXAHHKE.

/emoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenre pabOThl CUJIBI TPEHUsI MPU PAaBHOMEPHOM JBMIKEHMM Tela MO TOPU30HTAJIbHOM
ITOBEPXHOCTHU.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.

3. N3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.

4. N3yuenne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIACC

Pa3nen 6. TeruioBble siBJIeHHS.

OCHOBHBIE TIOJOKEHUSI MOJICKYJIIPHO-KMHETHUYECKOW TEOpUM CTPOCHMs BellecTBa. Macca M pa3mepbl
aTOMOB U MoJieKyJl. ONbIThl, MOATBEPKIAAIOIIME OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHOKUHETUYECKOU
TEOPHUH.

Mopnenu TBEPIOTO, KUAKOTO M ra3000pa3HOTO COCTOSHUN BellecTBa. Kpucramnmndeckue u amopgHbIe
tena. OOBSICHEHUE CBOWMCTB Ta30B, KUIKOCTEH W TBEPABIX TEJ HA OCHOBE IMOJIOKEHUU MOJICKYJSIPHO--
KHUHETH4eCcKoi Teopuu. CMauynBaHue U KaNWJUIIPHBIE sIBJIEHUS. TernoBoe paciupeHue u cxxaTHe.
Temneparypa. CBs3b TeMnepaTypbl CO CKOPOCTHIO TEIJIOBOI'O JBUKEHUS YaCTUL. BHYTpEeHHSsI SHEprus.
CrocoObl  M3MEHEHUS BHYTPEHHEH JHeprum: TeIionepeaadya W CoBeplieHHe paloThl. Busl
TEIIONEePEeIau: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4YCHHE.

KonuuecTBo TemnoTel. YaenpHas TEIIOEMKOCTh BeEIIeCTBA. TermmooOMeH W TEmIOBOE PaBHOBECHE.
VYpaBuenue TersioBoro OamaHca. [lmaBieHwe u OTBepACBaHHWE KPUCTAUTMYECKUX BEIIECTB. YEiIbHAs
teriota raBieHus. [lapooOpa3oBanme u koHaeHcanus. Mcmapenwe. Kumenue. YaenbHas TemiioTa
nmapoo0pa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT aTMOC(EPHOTO TaBIICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeibHAs TEII0TAa CTOPAHMUSL.

[TpuanMIEl paboTh TeruioBbix apurareneid KI1/] termmoBoro apurartens. TemmoBbie ABUTATENH U 3alIUTA
OKpY>KaloIleH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. Habnronenue OpoyHOBCKOTO ABHIKEHHS.



Ha6monenue nuddysum.

HalGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHHI.
HabimroieHne TemioBoro paciupeHus Ted.

N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUH WJT OXJIAXKICHHH.
[TpaBwiia u3MepeHus TeMIepaTypebl.

Buapl Teronepenaun.

OxJnax7eHne Ipu COBEPLUICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHun padOThl BHEIITHUMHU CHUIIAMH.

0. CpaBHeHuE TEMIO0EMKOCTEN pa3InYHbIX BELLECTB.

11. HaOmronenne Kuexus.

12. HaGio1eHre mocTosTHCTBa TeMIIEpaTyphl PH TUIABICHUH.

13. Moieny TEeIOBBIX IBUTATENEH.

Jlabopamopmuvie pabomol u onvimol.

RO No T R~WD

1. OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHHUS.

2. OnbITHI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThl IO HAOIIOIEHUIO TEIUIOBOTO PACLIMPEHMSI Fa30B, ) KUIKOCTEH U TBEPIBIX TEI.

4, Ormpenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OmnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero o0bEMa W HarpeBaHUs WU
OXJIaKICHUSI.

6. IIpoBepka rumnoTe3sl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA XKHUJKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaGntoneHne uM3MeHeHUs BHYTPEHHEH SHEpruM Teja B pe3ylibTaTe TeIionepesaud U paboThl
BHEIIHUX CHIL

8. HccnenoBanue siBIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHON U ropsiueii BObI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM IIpU TEIJIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIMINHAPOM.

10. Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

11.  HccnenoBanue nporuecca HCHapeHHsL.

12. Onpenenenre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

13. Omnpenenenue yaeabHON TEMIOTHI IUIABJICHUS JIbJIA.

Pazjnen 7. DaekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onexrpusauus Ten. JIBa ponxa 3JIEKTpUYECKMX 3apsiioB. BzanMonelcTBHe 3apspKEHHBIX TeEN. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEJIWYUHBI 3apsA0B M PACCTOSHUS
MEXy TeJIaMu).

OnexTpuueckoe nose. Hanpsk€HHOCTh 3aeKTpuuecKoro nosst. [IpuHIun cyneprno3uiunn 3MeKTPUUecKuX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsaoB. OJIEMEHTapHbIM aiexTpuuyeckuil 3apsia. CrTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsia.

DNEeKTpUUECKUN TOK. YCIIOBUSI CYHIECTBOBAHUS AJIEKTPUUYECKOrO0 TOKA. VICTOUHMKHM MOCTOSHHOTO TOKA.
JIeMCTBHSI 2TIEKTPUUECKOT0 TOKA (TEIUIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX
U Trazax.

Onextpuueckas uenb. Cuwia TOKa. OnekTpuueckoe HampsbkeHne. CoNpoTHBIIEHHWE IPOBOJHUKA.
VYnenbHOe compoTuBIeHHME BemecTBa. 3akoH Owma mua  yvactka wnenu. [locimemoBarenbHoe U
NapajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaGota u MoutHOCTh AneKTpudeckoro Toka. 3akoH Jxoyns—JIenna. DnekTpudyeckue 1enu u NoTpeduTenu
AJIEKTpUUECKON SHEepruu B ObITy. KopoTkoe 3ambIkaHue.

[TocrossHHbIE MarHuThl. B3auMoaelcTBue MOCTOSSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe mosie
3eMiIM U €ro 3HaueHue i KU3HU Ha 3emuie. OnbIT Opcerea. MarHuTHOE 10JIE€ JIEKTPUYECKOTO TOKa.
[IpumeHeHne SIEKTPOMArHUTOB B TEeXHUKE. JleliCTBME MarHWTHOrO MOJIsI Ha MPOBOAHUK C TOKOM.
DNEeKTPOABUTaTEb IOCTOSIHHOTO TOKA. VcIIo/Ib30BaHne 3JIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOMCTBAX
U Ha TpaHCHOpTeE.

OneiTel @apages. SIBneHue snekTpomarHuTHoW wuHAyKuuu. IlpaBuno Jlenma. OnexTporeHeparop.
CriocoObl TMONy4EHHUs ANEKTPUYECKOM SHEPruu. DJIEKTPOCTAHLMK Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPIrUH.

Hemoncmpayuu.

1. OnexTpusanus Tell.



JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOTA.

DneKTpocTaTU4YeCKast MHIYKIHUS.

3aKOH COXPaHEHHMS IEKTPUUECKUX 3aPs/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHKi€e CUJIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJIS.

VcTOYHUKY ITOCTOSIHHOI'O TOKA.

JleficTBUSA AIIEKTPUYECKOTO TOKA.

RO No T R~WD

0. DNEKTPUUECKUN TOK B KUIKOCTH.
11. ["a30BbIit paspsi.
12. N3mepenue CUitbl TOKa aMIIEpPMETPOM.
13. N3mepenue 31eKTprUUecKoro HanpsKeHUsl BOJIIBTMETPOM.
14. PeocraT n mara3us COnpoTHBIIECHHUN.
15. B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.
16. MopenupoBaHie HEBO3MOKHOCTH Pa3/I€ICHHUs TOITIOCOB MarHUTA.
17. MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmneIT OpcTena.
19. MarauTtHoe 1nosie Toka. JIeKTPOMarHuT.
20. JleiicTBrE MarHUTHOI'O TOJISl HA POBOJHUK C TOKOM.
21. DNEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
22. HccnenoBanue siBICHUS YJICKTPOMArHUTHOM WHTYKITHH.
23. OmnbiTer @apajyest.
24. 3aBUCUMOCTh HaMpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIIOBUW €r0 BOZHUKHOBEHUSI.
25. DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

1 OnbITHI IO HAOTFOICHUIO SJICKTPU3AIIUH TEJI MHAYKIIUCH U TIPH CONPUKOCHOBCHHH.

2 HccnenoBanue NEHCTBUS JIEKTPUIESCKOTO OIS HA TIPOBOJIHUKH U JTUDIICKTPUKH.

3 COopka u mpoBepKa padOThI STEKTPHUUECKOH IETMH MOCTOSHHOTO TOKA.

4, W3mepenue u peryimpoBaHue CHITBI TOKA.

5 N3mepenue u perynupoBaHue HAMPSHKEHHUS.

6 HccnenoBanue 3aBHCUMOCTH CHJTBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPa
Y HaTpsDKEHUS Ha PE3UCTOPE.

7. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIA/IU TIONEPEYHOro CeYEeHUsI U MaTepuaa.

8. [IpoBepka mpaBuiIa CJIOKEHUS HANPSDKEHUH TIPU  IOCJIEOBATEIbHOM COEIMHEHUU JBYX
PE3UCTOPOB.

9. ITpoBepka mpaBuia Ui CHIIbI TOKA IIPH MapaIeIbBHOM COEJMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOThI HIEKTPUYECKOTO TOKA, HIYILIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, UAYILETO Yepe3 JJaAMIIOUKY, OT HApsKeHUs Ha HEel.

13. Onpenenenue KII/] narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHSI MOCTOSIHHBIX MarHUTOB.

15.  M3ydeHme MarHUTHOTO MOJIS IIOCTOSTHHBIX MATHUTOB MIPH UX 00BETMHEHNUHN U pa3ieiICHHN.

16.  HccnenoBanue IeHCTBUA JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OmBITH, IEMOHCTPHUPYIONINE 3aBHCUMOCTh CHIIBI B3aMMOACWCTBUS KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIlpaBJICHHs TOKa B KaTYyIIKE.

18.  M3ydeHue neiicTBHS MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19.  KouctpyupoBaHue u u3yuyeHue paboThl HJIEKTPOABUTaATENs.

20. N3mepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKH.

21. OnbITHl IO MCCIEOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM MHIYKIMM: HCCIEIOBAHHWE HU3MEHEHUU

3HAYCHUA U HAITPABJICHUSA WHAYKIIMOHHOT'O TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUA.



Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAaHUYECKOTO
NBI)KEHUA. PaBHOMepHOE NpsIMOIMHENWHOE aBWXkeHUe. HepaBHOMEpHOE NPSMOJMHENHOE IBUKECHHE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOoyckopeHHOE npsiMosInHeHOE BrkeHne. CBoOo1HOE magenune. OnbITol [anwes.
PaBHoMepHOEe aBWXKEeHHME MO OKpYyXHOCTH. Ilepuox um wacrora oOpamenus. JluHelHas W yrioBas
ckopoctu. LleHTpocTpeMuTrenbHoe yCKOpEHue.

IIepBbiit 3akoH Herorona. Bropoi 3akon Herorona. Tperuii 3akon Herorona. Ilpunuun cynepnosuuuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUsI CKOJIbKEHHUS, CUJIa TPEHUs TOKOs, IPYyrue
BH/IbI TPEHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOAHOTO MajaeHus. /IBikeHHe IutaHeT
Bokpyr CousHua. [lepBas kocmuueckast CkopocTb. HeBecoMOCTh U neperpysKu.

PaBHOBecue wmarepuanibHON TOYKH. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecwe TBEpIOTO Tenma ¢
3aKpEIUIEHHON OChIO BpaeHus. MomeHT cuibl. LleHTp TshkecTu.

Wmnynec Tena. M3menenne ummynbca. MMmynbc cuiibl. 3aKOH COXpaHEHHs HMMITylbca. PeakTuBHOE
JBUKEHUE.

Mexanuueckass pabora u MouiHocTh. Pabora cunm TskecT, ynpyroctu, TpeHus. CBsi3b SHEpPruu u
pabotsl. [loTeHnanbHas sHeprus Tena, HOoJIHATOr0 HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanbpHas sHeprust
ckaroil npyxunbl. Kunernueckass sHeprus. TeopemMa 0 KMHETHYECKOM 3HEPrHMM. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. Habnronenne MexaHMYecKoro ABMKEHHSI TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHe nyTel U TPaeKTOPUH ABM)KEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEJIBHO Pa3HbIX TEJ
oTcuéra.

3. N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

4. HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOI'O IBUKEHHUS.

S. HaGnronenue nBMXEeHUS Tela 10 OKPYKHOCTH.

6. HaGntonenne mMexaHMUYECKUX SIBJICHUH, MPOUCXOAANIMX B cucreMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENIbHO KaOMHETa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

8. Habuntoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. N3MmeHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

10. [Iepenava nMmysnbca Ipu B3aMMOJIECHCTBUM TEIL.

11. [IpeoOpa3oBaHust 3HEPTUH NP B3aUMOAECHCTBUHU Tell.

12. CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IPU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. Habuntoienne peakTUBHOTO ABU)KEHHUS.

15. CoxpaHeHue MEXaHW4YEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHN4ECKON YHEPTHH NPH IBUKEHUU TeJIa MO/ IeUCTBUEM TPY>KUHBI.
Jlabopamopmuvie pabomol u onvimol.

1. KoHncTpynpoBanue TpakTa Ui pa3roHa U JalbHEWIIEro paBHOMEPHOTO ABMKEHMS IIapUKa WU
TEJEKKH.

2. Omnpenenenne cpeaHeld CKOPOCTU CKOJbKEHHUS Opycka WM JBHKEHHS IIapuKa 10 HAKJIOHHOMN
IIJIOCKOCTH.

3. Onpenenenre yCcKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadaIbHON
CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciy NpU PaBHOYCKOPEHHOM JIBUXKEHHWU 0€3 HadalbHOH CKOPOCTH MYyTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEJl, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JABJICHMUS.

7. Onpenenenne kKodphuueHTa TPEHUS CKOIbKEHHUS.

8. Onpenenenne )XECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUIBI TPEHHsI IPU PAaBHOMEPHOM [BM)KEHUHU Tella MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

10. Omnpenenenue paboThl CUIIBI YIIPYTOCTH IPU MOIbEME Ipy3a C UCIOJIb30BAaHUEM HEMOIBH)KHOTO U

IMOABUYKHOTO OJIOKOB.



11. N3yueHne 3aKk0Ha COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuyeckue KoJie0aHUs U BOJHBI.

KonebarenbHoe nBuxkenune. OCHOBHbBIE XapaKTEPUCTHKH KOJEOAaHWH: MEpuoj, 4YacToTa, aMIUIUTY[A.
MareMaTuuecKkuil ¥ Mpy>XKHHHBIA MassTHUKU. [IpeBpalienre s3Hepruu npu Kojie0aTeIbHOM JIBH)KCHHH.
3aryxaromue koiebanus. BreiHykieHHble KoneOanus. Pesonanc. Mexanudeckune BoJHBL CBolCTBa
MeXaHU4YecKux BoOJH. [lpomonbHble U mMomepeyHble BOJHBL. J[nMHA BOJIHBI U CKOPOCTH €€
pacrpoctpaHeHusi. MexaHn4eCcKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xosne6anuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habiroienue BeIHYX/IEHHBIX KOJIe0aHUIl 1 pe30HaHca.

PacripocTpanenne npogoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHUYECKUI PE30HAHC.

Jlabopamopuusie pabomot u onvimel.

Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPYKUHHOTO MAasSTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUoAa KoJeOaHN OIBEIIEHHOI'O K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpUOa KoJeOaHU MPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCHMOCTH Iepuo/ia KosuedaHuil rpy3a, IOABEUIEHHOI'O K HUTH, OT Macchl rpys3a.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD IEpHo/a KoieOaHUil MPY>KUHHOTO MAasiTHUKA OT MacChI
rpy3a 1 )KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pa3nes 10. Di1eKTpOMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMarHuTHOE IoJie. DIIEKTPOMAarHUTHbIe BOJHBL. CBOICTBa 31eKTpoMarHUTHbIX BonH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcroabp30BaHNE 3JI€KTPOMArHUTHBIX BOJIH U1l COTOBOM CBSI3U.
OnexTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe cBOlicTBa CBETA.

Jlabopamopuvie padbomol u onvimol.

1. N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIBHOTO TesedoHa.

Pa3pnen 11. CBeroBbIe sIBJICHUS.

JlyueBast Mmozaenb cBeta. Mcrounuku ceta. [IpsmonuneitHoe pactipoctpanenue cBeta. 3atmenus ColiHia
u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH ImpenomiieHuss cBera. llomHOE BHYTpeHHEEe OTpaK€HHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nmydeii B nuH3e. OnTrdeckas cucrema ¢oToarmapara, MUKpPOCKoIa U Teneckorna. a3 kak
OINITUYECKAs CUCTEMA. bIIM30pyKOCTh U JaIbHO30PKOCTD.

Pasnoxxenue Genoro ceera B crektp. OnbiTel HetoToHa. CrokeHHe crieKTpalbHbIX 1BETOB. /lucnepcus
CBETa.

Hemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTpaHEHNUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenue n300pakeHU B TIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.

[Ipenomienne cpera.

OnTuyeckuii CBETOBO/I.

Xom nmydeit B coOuparoniei JInH3e.

XoJ J1y4eit B pacCeuBarolel JTUH3E.

[Tonyuyenne n300pakeHuii ¢ TOMOIIBIO JINH3.

[Tpunun neiictus goroamnmnapara, MUKPOCKOIA U TEIECKOTIA.

0. Monzens rinasa.

1. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [Tonyuenue 6esoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomol u onvimol.

Sk~ wd P

U~ wdE

RRO©oOoNoO~WNE



1. HccenenoBanue 3aBUCUMOCTH YIUIa OTPAKEHUsI CBETOBOIO JIyda OT yrija MaJcHUs.

2. N3yuenne xapakTepUCTHK U300paXKeHUs IpeAMETa B IIJIOCKOM 3epKalle.

3. HccenenoBanue 3aBUCUMOCTH yIvla MPEIOMIICHUs CBETOBOIO Jiyda OT yIJIa NAJCHUS HAa I'PAHMIIEC
«BO3YX—CTEKIION.

4. [Tonmy4yenue n300paXKeHUH C MOMOIIBIO COOMPAIOIIEH JTHH3HI.

S. Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl cCOOMparOILeil JINH3BI.

6. OmnbITHI IO Pa3I0KEHHUIO OEJIOTr0 CBETA B CIIEKTP.

7. OmnbITHl IO BOCIIPUATHUIO IIBETA IPEAMETOB TP UX HAOJIIOAEHNUHN Yepe3 LIBETOBbIE (DPUIIBTPHI.

Pa3nea 12. KBanTOBBIC SIBJICHHS.

OmnbiThl Pezepdopna u mnanerapHas Mozens atoma. Mogenb aroma bopa. Mcnyckanue u nornioieHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPBI.

PaguoaktuBHOCTh. Anb(a, Oeta- u ramMa-usinydenus. CtpoeHue atoMHoro siapa. HykioHHas mozenb
aTOMHOT0 siipa. M3oronsl. PagnoaktruBHble npeBpaiieHus. Ilepuon nonypacnana aTOMHBIX JIEp.
SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MaCCOBOIO YUCEI. DHEPIHUs CBSI3U aTOMHBIX sIEP.
Cas13b Macchl ¥ 3Hepruu. Peakuuu cuntesa u aenenus saep. Mcrounuku snepruu CosHia v 3BE371.
Snepnas sHepreruka. JlecTBUs palMOAKTUBHBIX U3JyYEHUH HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX T'a30B.

Crnektp Bonopoza.

Habnronenune TpexoB B kamepe Buibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYUCHHIH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

J1a6opamopnbte padomul u onvimol.

Sk~ wd P

1. HaGumto1eHre CTUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIYUCHUS.
2. HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUHU YaCTHIIBI [0 TOPMO3HOMY TyTH (110 poTorpadusim).
3. N3mepenue paaroakTUBHOIO (oHa.

IToBTOpPHTE/IBLHO-00001IAKO NI MOLYTb.

[ToBTOpHUTENEHO-0000IIAOIINI MOTYITH TIPEIHA3HAYEH JJI CHCTEeMAaTHU3alMKi U 0000IIEHHs TIPEIMETHOTO
COJIep>KaHUs U OMbITA I€ATEIILHOCTH, IPUOOPETEHHOTO PU U3YYEHUH BCEro Kypca GU3MKHU, a TaK¥Ke JJIs
MOJITOTOBKM K OCHOBHOMY T'OCYJAapPCTBEHHOMY 3K3aMEHY IO (U3MKe i 00y4aroIMXcs, BbIOpaBIIMX
3TOT Y4€OHBIH MpenMer.

[Ipu m3ydyeHnn NaHHOTO MOJIYJIS PEATU3yIOTCS U CHUCTEMAaTHU3UPYIOTCS BUABI JESATEILHOCTH, HA OCHOBE
KOTOPBIX O00€CleYnBaeTCsl JOCTH)KEHHE MPEAMETHBIX W MEeTalpeAMETHBIX IUIAHUPYEMbIX pe3yJbTaToB
oOyueHusi, (GopMupyercs  €CTeCTBEHHOHay4dHas rpaMOTHOCTb:  OCBOGHHME  HAYYHBIX  METOJOB
UCCIIEIOBAaHMsl SIBJICHUN MPUPOJBI U TEXHHUKH, OBJAJEHUE YMEHUSIMH OOBSICHATH (pU3MUEcKUe SBICHUS,
MIPUMEHSIS TOTY4YEHHbIE 3HAHUS, pelIaTh 3a/1a4M, B TOM YUCJI€ KaUeCTBEHHbIE U SKCIIEPUMEHTANIbHbIE.
[IpyHIMIHATBHO JEATENBHOCTHBIM XapakTep [JaHHOTO pasliena peanusyercs 3a C4€T TOoro, 4YTo
oOyuaroluecs BhIITOJIHAIOT 33/1aH1s, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMH pacrno3HaBaTb W HAy4YHO OOBSACHATH (PU3MUYECKHE SBJICHUS B
OKpY>Karollel MpUpo/ie U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METOJ(bl HCCIIEIOBAaHUS (U3NUYECKUX SBICHUIM, B TOM YHUCIIE IS MPOBEPKH
TUIOTE3 U TOTyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI Hamboyiee Ba)XKHBIX JIOCTHKEHHUN COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MIPAKTUYECKOI0 MCIIOIb30BAHUS PA3IMYHBIX MCTOYHMKOB HHEPIHMHM Ha OCHOBE 3aKOHA IpEBpallleHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.



VI. TemaTnyeckoe MIAaHUPOBaAHUE

7 Kkaace
Ne
BocnurarenbHbIit Jomaunee
ypo Tema ypoka JesiTeIbHOCTH 00y4arOIIMXCSI MonsaTus

a NMOTEHIIHAT YPOKa 3ajaHne

Paznen 1.0u3uka u ee poJib B NO3HAHHHM OKPYsKal0OIero Mmupa (3 TeMbl)

1 ®u3uka — Hayka o BrisiBnenne paznnuuil MexXay QU3HYECKUMU U XUMUYeckuMi | dus3nka — HayKa 0 MPHUPOJe. § 1,2
npupojie. SBneHus npespamenusmu (MC — xumust). PacniosnaBanue u SBnenus npupoasl. Guznueckue MPOYUTATh
npupoasl. Puzndeckue kinaccupukanusg GU3NUECKUX SIBICHUNA: MEXaHUYECKHUX, SIBJICHUS: MEXaHUYECKHE, TEIUIOBbIC,

SBJICHUS TEIUIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX. 3JIEKTpUYECKHE, MarHUTHBIE,
Habaronenue u onvcanne GU3NIECKUX SBICHUSL. CBETOBBIE, 3BYKOBBIE.

2 dusnyecKre BEJINIHHBL. BueknaccHoe mepont | OmnpeneneHue IEHbl ASICHUS IKAIbl H3MEPUTEILHOTO dusnuecKkue BETUYNHEL. §4,5
Wsmepenne pmsnuecknx | pustue «Pusndeckn | npubdopa. MiamepeHne ITMHEHHBIX pa3MepoB Tel 1 W3mepenre Gpu3nUeCcKuX MPOYUTATH,
BCJIMYHH. U KaJICHUOOCKOII. IMPOMEIKYTKOB BPEMECHHU C YUCTOM NOTPCIIHOCTCH. BCJINYMH. CDI/I3I/ILIGCKI/IG HpI/I60pI)I. BbIIIOJTHUTH
Jlaboparophast paborta 3HaKOMEBIC Nzmepenne o0bEMa )XUAKOCTH U TBEpOTO Tena. M3mepenne TTorperHoCTs H3MepeHHii. ymp.1
Nel «OnpeneneHue UeHbl | BEIHYUHBD) TeMIIEPATyPEI PH HOMOLLH JKHJKOCTHOIO TEPMOMETpa H MesKTyHAPOIHAS CHCTEMA (ctp.11)
JCJICHUA IIIKaJIbl JaTurKa TEMIICPATYPHI. Bremonnenue TBOPYCCKUX 3aJaHUN
HU3MEPUTETHHOTO MO TIOUCKY CIOCO00B U3MEPEHHSI HEKOTOPBIX (PU3UUECKUX CAMHHL
pudopa XapaKTEePUCTHK, HATIPUMED, Pa3MEPOB MAIBIX 0OBEKTOB

(BoJOC, TIPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOIBIIAX
paccTosHUi, MalTBIX IPOMEKYTKOB BpeMeHU. O0CyKIeHNE
MpeIaraeMbIX CII0cO0OB

3 BxonHast KoHTpONIbHAS Be1nBrkeHHE THIIOTE3, OOBSCHSIOIUX HPOCTHIE SIBICHUS, Kak ¢uzuka u npyrue ecrectennsie | § 3,6
pabota. EctecTBeHHO- HaIpuMep: Mo4YeMy OCTaHaBIMBAaeTCs JBMKYIIEecs 0 HayKH U3Yy4aroT PHUPOY. MPOYHUTATH
Hay4YHBII METO]I TOPU30HTAIBLHON TOBEPXHOCTH TEJIO; TOYEMY B KAPKYIO EcrecTBEeHHOHAYUHBII METOT
MO3HAHUSL. MIOTOJTy B CBETJION OJIeX/e MPOXJIagHel, 4eM B TEMHOM. MO3HaHUs: HAOJ0AeHUE, IOCTAaHOBKA

IIpennoxenue criocoboB npoBepku rumores. [Ipoeaenue HAY4YHOT'O BONIPOCA, BBIIBIKEHHUE
WCCIIEIOBAHUS 110 POBEPKE KaKOW-INO0 THIIOTESHI, TUIIOTE3, 3KCIIEPUMEHT 0 TPOBEPKE
HaIpuUMep: JalIbHOCTH MOJIETA IAPUKA, YIIEHHOTO THIIOTE3, O0BCHEHNE HA0III0aeMOr0
TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIe BHICOTA ITyCKa spneHus. Onucanue Gpu3nIeckux
[MocTpoenune npocTedmmx Mojienelt pu3ndeckux sSBIeHNUH SIBJICHUM C ITOMOILBIO MOJIEJIEH.

(B BHII€ PUCYHKOB WJIM CXEM), HAIPUMeEp MaJIeHUe NPeIMeTa;

MPSIMOJIMHENHOE PaclipOCTPAHEHHUE CBETA.

Pa3znen 2. [lepBoHauaibHble CBeIEHHS O CTPOEHHH BelecTBa (3 TeMbl)

4 CrtpoeHue BeecTna. Habmronenne n nHTEpIpETaIlis ONBITOB, ATOMBI 1 MOJIEKYJIBI, UX Pa3 § 7.8
JlaboparopHast CBUJIETENBCTBYIONINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHUN Mepbl. OMBITHI, TOKAa3bIBAIOIINE MPOYHTATE,
pabota Ne2 BEIIECTBA: ONBITHI C PACTBOPEHUEM PA3JINYHBIX BELIECTB B JIUCKPETHOE CTPOEHHE BEIIECTBA

«OmnpeneneHue pasmMepoB
MaJIbIX TECII»

Bojie. O1ieHKa pa3MepoB aTOMOB M MOJIEKYJI C
UCTIONIb30BaHueM (poTorpaduii, MOIy4YeHHbIX Ha aTOMHOM
cmioBoM Mukpockore (ACM). OnpeneneHrie pa3mepoB




MaJlbIX TCJI

5 AHam3 KOHTPOJBEHOM Hab6mronenme u 00bsICHEHHE OPOYHOBCKOTO ABMKCHUS U JIBM>KE€HHE YaCTHII BEIIECTRA. IIpounrats
paboTsL. JBmkeHME U siBieHus 1uddysun. IposeneHne 1 00bsCHEHNE OIBITOB 10 | CBSA3b CKOPOCTH JBUIKEHHS §9-11
B3aUMOJICHCTBUE YaCTHIL HaOIIIOICHNUIO TEILIOBOTO paciupenus ra3os. Ilposenerne 1 | yaerun ¢ TEMIIepaTypOi.

BenecTBa. bpoyHOBCKOE 00BSICHEHHE OIIBITOB 110 OOHAPYKEHUIO CHJI MOJIEKYJISIPHOTO BpPOYHOBCKOE JIBUYKEHHE.

JIIBIOKEHUE. III/I(b(l)y:;I/I;{ NPUTSHDKEHUSA U OTTAJIKUBaHHUA. b (1) (1)}’31/1 1. B3anmoreiicTeue
YacTUI[ BELECTBA: IPUTSDKECHUE U
OTTAJIKUBAHNUE

6 ArperaTHble COCTOSHUS BueknaccHoe Onwucanue (C UCTIONBb30BaHUEM MPOCTHIX MOJENEH) ArperatHble COCTOSIHHS [IpounTats

BEIIECTBA. MEpOTIPHUATHE OCHOBHBIX Pa3JIMUUil B CTPOSHUH T'a30B, JKUIKOCTEH 1 BEIIECTBA: CTPOCHHUE Ta30B, §12,13
«Du3HIECKUi TBEPABIX Te. OOBACHEHHE MO CKUMACMOCTH JKHIKOCTEH | syepyikocTeit i TBEPIBIX
KBECT» Y TBEPIBIX Te, OONBIION CkuMaeMocTd Ta30B. OOBsICHEHUE (KpUCTAILTMYECKHX) T,
coxpaHeHHUs1 POPMBI TBEPIBIX TN M TEKYYECTH KUIKOCTH. B3auMOCBS3b MEIKTY CBOTCTBAMI
IIpoBeneHue ONMBITOB, JOKA3BIBAIOLINX, YTO B TBEPIOM
COCTOSIHUM BOJIbI YaCTHLIBI HAXOAATCS B CPEAHEM JAJIbIIIE BCILCCTB B PAsHBIX arperaTHbIX
JpYT OT Jipyra (MJI0THOCTH MEHBIIIE), YEM B JKUAKOM. COCTOAHMAX 1 NX dTOMHO-
Y CTaHOBJIEHHE B3aUMOCBSI3U MEXKLY OCOOEHHOCTMU MOJICKYTTAPHBIM CTPOCHUCM.
arperaTHbIX COCTOSHHI BOJIBI M CYIIIECTBOBAHUEM BOIHBIX OcoOeHHOCTH arperaTHbIX
oprauuzmos (MC — 6uonorus, reorpadus) COCTOSIHUI BOJIBI

Pa3znen 3. IBu:kenne u B3aumoseiicteue tea (12 rem)

7 MexaHn9ecKoe HccnepoBanue paBHOMEPHOIO JBUKEHUS U ONIpeAeNieHUE ero | MexaHN4ecKO€e IBIKEHUE. § 14-15
JBHKCHHUC. IIPU3HAKOB. Habmonenune HEPABHOMEPHOI'O ABMKCHUA U PaBHOMCpHoe U HEpaBHOMEPHOE IIpOYHnTAaTh,
PaBHoMepHOE 1 OIIPE/IEIEHUE €T0 OTIMYUM OT PABHOMEPHOI'O [IBHKEHHUS. nrkenne. CKOpOCTb. ynp. 2 (4)
HEepaBHOMEPHOE Pemenue 3a1au Ha OIpeaACJICHUE ITyTH, CKOPOCTHU U BPEMCHU CpC)IHHH CKOPOCTb ITPH He-

JBHIKCHHE. PaBHOMCPHOTO JABIDKCHML. PaBHOMEPHOM JABUKEHUU. Pacuér

8 CKOpOCTD. Pacuér myTH i Amnanu3 rpaduKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT IIYTH H BPeMeHH ABIKCHAS § 16-17

BPEMEHH JIBHKEHHS BPEMCHH. IPOYUTATh,
ynp. 3(4),
yup. 4(5)

9 Wuepuna. Macca OOBbscHeHHE U NPOTHO3UPOBAHKE ABICHUH, OOYCIIOBICHHEIX | SIBIICHUE HHEPIMH. 3aKOH § 18-21
II;moTHOCTE.. HHepHI/Ieﬁ, HampuMep: 4TO NPOUCXOJUT IIPU TOPMOKCHHUU I/IHepHI/H/I BgaHMOHeﬁCTBHe TeJl IMPOYUTATh

10 | Pacyer maccel n 00beMa WM PE3KOM MaHEBPE aBTOMOOMIIS, TTOUEMY HEBO3MOXKHO KaK IPHYAHA H3MEHCHHS § 22-23
TeJIa 110 €ro IIOTHOCTH MT'HOBEHHO MPEKPATUTh JBIKEHHE Ha BEJIOCHUIIEAE WU CKOPOCTH JABHIKEHHS TeJl. IPOYHTATh

11 | JIaGoparopnas pabora Ne camokate u T.1. I[IpoBeicHHe U aHAIU3 OIBITOB,

3 «OnpeneneHue
IJIOTHOCTH TBEPOTO
Tena»

JIEMOHCTPHUPYIOIIUX U3MEHEHHE CKOPOCTH JIBHYKEHUS TEJIA B
pe3ynbTaTe IeHCTBUS Ha HEro Apyrux tei. PemeHue 3anaq
Ha ONpe/IeIeHue Macchl Tea, ero 00bEMa U IIIOTHOCTH.
IIpoBeneHre U aHaIU3 ONBITOB, IEMOHCTPUPYHOLIUX
3aBUCUMOCTh M3MEHEHUSI CKOPOCTH TENA OT €r0 MacChl IpH

Macca kak Mmepa HHEPTHOCTH
tena. [ImoTHOCTS BelecTna.
CBs13b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA
BEIIECTBA




B3aUMOJICHCTBUY Tell. MI3MepeHue Macchl Tea pa3THIHbIMH
crrocobamu. OmpenenieHue TUIOTHOCTH Tejla B pe3yiIbTaTe
MU3MEPEHHsI €ro Macchl U 00bEMa.

12 | Cuna. Bugsr cun. Cuiia HHTennexTyarbHast Nzydenne B3anMoIeHCTBUS KaK MTPUYHUHBI N3MEHEHHS Cuna Kak XapaKTepUCTHKa § 24,26
YOPYroCcTH W 3aK0H ['yka. | urpa « 9BpuKay CKOPOCTH TeJa WIH ero aedopmanuu. B3anmoeiicTBus Ten. Cuma MPOYHTATH

13 | SIBneHME TATOTCHUS U Ornucanue peaabHbIX CUTYallui B3aUMOICHCTBUS TS C [Ipounrare
CHJIA TSDKECTH. OMOIIBIO MOJIENIEl, B KOTOPBIX BBOIHUTCS MOHSTHE U YHPYrOCTH ¥ 3aKOH I'yKa. § 25

14 | Bec Tena. HeBecoMOCTb. U300paKEHNE CHJIBL. V3mepenne CHIIbI C IIOMOLIBIO IpouunTtaTs
Cuna TsSbKeCTH Ha IPYTUX Nsyuenue cunsl ynpyroctu. McciienoBanue 3aBUCMMOCTH TAHAMOMETpA. dBnenue § 27,28,29
TUTAHETaX CHJIBI YIIPYTOCTH OT YAJUHEHHS PE3UHOBOTO IIHYpa WU TSrOTEHNS M Cia TsokecTh. Cria

15 | omyromosast MIPYKHUHEI (C TOCTpOeHNeM rpaduka).

KOHTpOJIbHAs paboTa AHanu3 MpakTUYECKUX CUTYAIlHid, B KOTOPBIX MPOSBIISACTCS TAKECTH Ha IPYTUX MIAHCTaX.

16 | U3mepenue cu. JICHCTBYE CUJIBI YIIPYTOCTH (YIIPYTOCTh MsSI4a, KPOCCOBOK, Bec rena. HeBecomocTs. I[IpouuraTh
JunamomeTp. BETOK JIepeBa U IIp.). CnosxeHue cuil, HalpaBJICHHBIX § 30
Ha60paT0pHa;{ pa60Ta No Amnamms CHTyaHHfI, CBA3AHHBIX C ABJICHUCM TATOTCHHAA. oo O,HHOﬁ HpHMOﬁ.

4 (A3yuenne OO0bsicHeHHE OPOUTAIEHOTO JIBUKCHHS TIJIAHET C PaBHOCHCTBYIO C
3aBUCHMOCTH PaCTKCHHE WCIIOJIb30BAaHUEM SIBJICHHS TATOTEHHS M 3aKOHA MHEPIHH yromas cuit. Luia
(nedopMalym) IpyKUHbI (MC — acTpoHOMHS1). TpeHus. TpeHue CKOJIbKEHUS U
oT HpHHO)KeHHOﬁ CUJIBID) I/I3MepeHI/Ie BECa TCJjia C IOMOUILIO ATMHAMOMETpaA. TpEHHUE IIOKOAI. TpeHI/Ie B IIpUpOJL

17 | AHamus KOHTPOIBHOI ObocHoBaHHE 3TOTO CIOCO0A U3MEPEHHUSL. N — IpounTath
pa6otsL. CloxeHHe CHll, AHanm3 1 MOJIETTUPOBaHHE SBJICHHSI HEBECOMOCTH. § 31,
HATIPABIICHHBIX TI0 OJIHOM DKCepUMEHTAITbHOE TIOMYYSHHE TIPABHIIa CIIOKEHHUS CHII, BLITIOIHNUTE
TPSIMOIA. HaIpaBJICHHBIX BJIOJIb OJJHON TpsiMOi. OnpeeneHue ymp. 10(3)
PaBHoelicTBYIOAS CHIL. BEJIMYMHBI PABHOJECUCTBYIOLEN CHUIL.

18 | Cuna rpenns. NzydeHne cuitbl TPEHUS CKOJIBKEHUS U CHITBI TPEHHUSI TTOKOSI. § 32-34
Jla6opatopHast paGoTa I/ICCHCUIIOBaHI/Ie 3BHCHMOCTH CHUIbI TPEHHSA OT Beca Tena I[POUNTATD
Ne5 «/3yuenne Y CBOWCTB TPYIIUXCS MOBEPXHOCTEH.
3aBHCHMOCTH CHUILL AHanu3 MpakTUYECKUX CUTYAIHid, B KOTOPBIX MPOSBISETCS
TPEHUS! CKONBKEHHS OT JICHCTBUE CUJIBI TPEHUS, UCIIOB3YIOTCS CIIOCOOBI e€
CHUTBI JIABJICHHS ¥ YMCHBIIICHUS WU YBEIMUEHUS (KaTaHUe Ha JIbIXKaX, KOHbKaX,
xapakTepa TOPMOKEHHE aBTOMOOWIISI, UCTIOIH30BAHKE TTO/IIIHITHUKOB,

COIPHKACAIOIUXCSL IJIABaHKUE BOJHBIX )KUBOTHBIX M JIp. ) (MC — Guonorus).
IOBEPXHOCTEH» Pemrenue 3agau ¢ ucnons3zoBanueM Gopmyit aist pacyéra
CHWUJTBI TSDKECTH, CHITBI YIPYTOCTH, CHITBI TPCHUS.

Pa3nen 4. /laBieHune TBePABIX TeJl, )KUAKOCTel 1 ra3os (9 Tem)

19 | Hasnenwue. [laBnenue AnHanu3 1 00BbSICHEHHE OTBITOB U NPAKTHUECKUX CUTYAIUH, JlaBrenne. CriocoObl IIpountats
rasa. [lepemaua maBnenus B KOTOPBIX MPOSBIIsETCS criia nasieHus. O6ocHOBaHUE YMEHBIICHHS U YBETHICHHUS § 35-38




TBEPABIM TECJIaM,
KUIOKOCTAM U ra3aM

croco00B YMEHBIIICHUS U YBEJIMUEHUS NaBieHus. Vzydenue
3aBHCHMOCTH JaBJICHUS Ta3a OT 00bEMa 1 TeMIepaTyphl.
Nzydenue ocobeHHOCTEH TIepe1auu JaBICHUS TBEPIBIMU
TeJaMH, )KUJKOCTSIMH U Tazamu. OOOCHOBaHHUE PE3yJIbTATOB
OTIBITOB OCOOCHHOCTSIMH CTPOEHHSI BEIIECTBA B TBEPIOM,
JKUIKOM U Ta3000pa3HOM COCTOSIHUSAX. DKCIICPUMEHTATHLHOS
JloKa3aTesbeTBO 3akoHa [Tackais. Pemenue 3anad Ha pacuér
JIABJICHUS TBEPAOTO TEIA.

naBieHus. JlaBiaeHue rasza.
3aBHCHUMOCTh JAaBJICHUS T'a3a OT
00bEMa 1 TeMIepaTypsbl.
[lepenaua naBieHust TBEPIbI- MU
TEJNaMH, JXUIKOCTSIMH U ra3aMu.
3axoH Ilackais.
ITHeBMaTHYECKHE MAIIUHEI

20 | /laBiieHHE KHKOCTH. HccnenoBanne 3aBUCUMOCTH TaBIEHHUS KUAKOCTH OT 3aBUCUMOCTD JIaBJICHUS [Ipounrtars
3aBUCUMOCTbD JaBJICHUS TITyOWHBI MOTPYKCHUS U TUIOTHOCTH KHUJIKOCTH. JKUJKOCTHU OT TITyOMHBI § 39,40
’KUJIKOCTH OT IJTyOMHBL Habumiosienne 1 00pACHEHHE MMAPOCTATHYECKOTO MAPATOKCA | [orpy KeHHSL.

21 | CooOmiaromiuecs: COCyIbl. Ha ocHoBe 3aKkoHa [lackams. M3ydenne cooOmaromuxcs T HPOCTATHYECKHIA TaPaI0KC. §41
l'unpaBnugeckue cocyznoB. Pemenue 3a1a4y Ha pacué€T JaBICHUS KUIKOCTH. Coo6maromuecs: CoCy bl TpOTHTATE,
MEXaHU3MBbI OObsicHeHne MPUHLUIA AeHCTBHS THAPABIMYECKOTrO Ipecca. r ymp. 17(2)

AHanm3 u 00BsSCHEHHE MPAKTHYECKUX CUTYaITUI HAPABIMHCCKUC MCXAHH3MBI
P yaluu,

JIEMOHCTPHUPYIOIINX MPOSBICHUE JABICHUS KUIKOCTH U

3akoHa Ilackans, Hanmpumep MpoIieccoB B OpraHu3Me Npu

ry0okoBoiHOM HbIpsiHuK (MC — Ouonorus).

22 | Atmocdepa 3emin. DKCIepUMEHTaIBHOE OOHAPYKEHHE aTMOCHEPHOTO AtMocdepa 3emin u [Tpounrats
ATMOC(I)epHOC JaBJICHHUC JaBJICHUSI. aTMOC(i)CpHOC JaBJICHUE. § 42-44

23 | 3aBUCHMOCTb AHanu3 u 00bACHEHHE OIBITOB U MPAKTUYECKUX CUTYaAIUH, [IpUYHHBI CYIIECTBOBAHHS IPOYUTATh
aTMOC(EPHOro AaBICHUS CBSA3aHHBIX C JICHCTBHEM aTMOC()EPHOTO JIaBICHUS. BO3/LYLLIHO 0BOIOUYKH 3eMIIH. § 45-47,

OT BBICOTHI HaJl YPOBHEM OO0OBsicCHEeHUE CcylIecTBOBaHMS aTMocdepsl Ha 3emie u Orbir Toppues. V3mepenie yrp. 23(2)
mopst. [Tpubopsr st HEKOTOPBIX IIJIAHETAX UJIU €€ OTCYTCTBHSI HA IPYTUX

U3MEpPEHUS mianerax u Jlyne (MC — reorpadusi, acTpoHOMUSI). aTMOC(QEPHOTO JABTCHH.

aTMoc(epHOTo JTaBIeHUS OO0OBbsicCHeHNE U3MEHEHHUS TUIOTHOCTH aTMOC(epsI ¢ BBICOTOM 3aBHCHMOCTb aTMOC(EpHOTO

24 [TopurHeBOM KUIKOCTHBIN M 3aBUCUMOCTHU aTMOC(bepHoro JaBJIEHUS OT BbICOTHI. AABJICHHS OT BBICOTBI [Ipounrars
Hacoc. I'mapaBnnaeckuit Penrenue 3a7a4d Ha pacuéT aTMOC(HEPHOTO TaBICHHUS. HaJl ypoBHEM MOpst. IIpr0ops 11st § 48-49
npecc Nzydenue yctpoiictBa 6apomeTpa-aHepoua. HU3MCPCHUA aTMOC(DepHOFO

JIaBJICHUS

25 | JeiicTBHE KUIKOCTH U DKCIEPUMEHTAIIbHOE O0HAPYKEHUE ICHCTBUS KUIKOCTH U JleficTBHE )KMAKOCTH U ra3a Ha MIPOYUTATH
rasa Ha Morpy>KEHHOE B rasa Ha MOTPY>KEHHOE B HUX TEJO. HOTPYXXEHHOE B HUX TEIIO. § 50, ymp.
HUX TeNo. ApXUMe0Ba Omnpenenenre BBITANKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha BrITanKHUBaromas (apXuMe/I0Ba) 26(3)
cuia TEJI0, IOTPYKEHHOE B )KHUJIKOCTD. cnta. 3aKkoH ApXHMe/a.

26 | BerTankuBaromas cuia. [IpoBenenre u 0O6CYXICHHUE ONBITOB, JEMOHCTPUPYIOITHX Tnasanue Texr. Bo3TyxomnnaBanue IIpounTats
3akoH Apxumena. 3aBUCUMOCTH BBITAJIKMUBAIOUIEH CUIIbI, TEUCTBYIOUIEH HA TEJIO § 51

JlaGoparophast pabota Ne
6 «OnpenencHue
BBITAJIKMBAOIICH CHIIBI,
JIEUCTBYIOLIEH Ha Teo,

B XHUIOKOCTH, OT 00BEMa HOprméHHOﬁ B XKUIKOCTH 4aCTHU
TECJ1a 1 OT INIOTHOCTH KHUJIKOCTH.

I/ICCJ'Ie)_'[OBaHI/IC 3aBHCHUMOCTH BE€Ca TCJ1a B BOJAC OT 00BEMa
HOI’pyméHHOfI B XKUIKOCTH 4aCTH TCJI1a.




MOTPYXEHHOE B

Pemrenne 3amay Ha mpuMEHEHNE 3aKOHAa ApXUMena u

KUAKOCTHY YCIIOBUS ITaBaHUS TEJI.

27 | [InaBanwue Teu. KonctpynpoBanue apeomerpa i KOHCTPYUPOBAHUE JIOJIKH § 52-54
BosznyxomnaBanue. U ONPEAEIICHUE €€ TPY30MOABEMHOCTH. MPOYUTATb,
JlaGopaTtopHast pabota Ne yrp. 28(2)
7 «ccnenoBanue
3aBUCHMOCTH Beca Tefa B
BOJIe OT 0O0BeMa
MOTPY>KEHHOU B
JKUJIKOCTD YacCTH TeJay

Pa3nen 5. PaGora m MourHoCTh. JHeprus (7 Tem)

28 | PaboTra 1 MOIIIHOCTb. DKCIIepUMEHTAILHOE OTIPEACIICHIE MEXaHNIECKOW paboThI Mexanuueckasi padora. IIpounTats
Mexanndeckas paboTa. CUJIBI TSKECTH NPU MAJACHUU TeJa U CUIIbI TPEHUS IIPU MONIHOCTD § 55,56,

paBHOMEpPHOM IepeMEIIEHUH Tejla 110 TOPU30HTATEHON ymp. 30(3)
IIOBEPXHOCTHU. Pacuér MOIIHOCTH, pa3BUBacMOM IIPH

noabEMe Mo JiecTHULE. Penenue 3agad Ha pacuér

MEXaHHUECKOH paboThl 1 MOIIHOCTH.

29 | IIpocTbie MEXaHU3MBI. BueknaccHoe mepon | OmnpezieNieHHe BHIUTPHIIIA B CHUIIE TIPOCTHIX MEXaHMU3MOB Ha ITpocThie MEXaHU3MBI: pbIYar, IPOYUTATh
Poryar. IIpaBuio pusitrie "Ou3NKa M | IpUMEpe phliara, MOJBMKHOTO U HETIOJBIKHOTO OJIOKOB, 0JI0K, HAKJIOHHAS! IIJIOCKOCTb. § 57,58
PaBHOBECHS pbIYara. YeJIoBeK". HAKJIOHHOH TIIOCKOCTH. VcCiieoBanue ycoBus paBHOBECHS | [[paBuiio paBHOBECHUS phIUara.

Jlaboparophast paborta Ne pbruara. OOHapy>KeHHe CBOHCTB MPOCTHIX MEXaHU3MOB B TIpHMeHeHN e IPaBHIIa

8 «I/ICCJEe):[OBaHHe Pa3INYHBIX HHCTPYMEHTAX U TPUCIIOCOOTICHHUSX, PABHOBECHS! PBIYara K GIIOKY.
YCIIOBUI paBHOBECHS WCTIONIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE B JKUBBIX

phIdaray. opraam3max (MC — Guosiorust). DKCIepUMEHTAIbHOES «3010TOE MPABUIIO) MEXAHHIH.

30 | «3omoTOE MIPABUIIOY JIOKa3aTeNIbCTBO PaBEHCTBA pabOT MPH NPUMEHEHHH MPOCTHIX KIT/l npocThIX MEXaHH3MOB. [IpounTarp
MexaHuku. [Ipocteie MexaHu3MoB. Onpenenenue KII/] HakIOHHON IIIOCKOCTH IIpocTsie MeXaHH3MBI B OBITY H § 60-62
MEXaHU3MBbI B OBITY U Pemenne 3a1a4 Ha npUMEHEHUE NIPaBHJIa PAaBHOBECHUS TeXHHKe. Ppryary B Telie yenoBeka
TEXHHUKE. peruara u Ha pacuét KI1JI.

31 | KIIJ npocThix [Ipounrtate
MEXaHU3MOB. § 65
JlaboparopHas padora
Ne9 «M3mepenne KI1J]

HAaKJIOHHOH IIOCKOCTH»
32 | MexaHn4eckasi SHEPrHsl OKCTIEpUMEHTAIIBHOE OINPEICIIEHNE U3MEHEHNS Kunernueckas u moteHmanpHas | [Ipounrars
KUHETUYECKON U NOTEHIUaIbHON OHEPruu TCJj1a Ipu €ro SHEpTrus. HpeBpa]_ueHHe OJIHOT'O § 66-68

CKaThIBAHUM M0 HAKJIOHHOM M1ockocTh. @opMylinpoBaHue
Ha OCHOBE HCCJIEIOBAHUS 3AKOHA COXPAaHEHUS
MexaHndeckoi sHeprun. O0CyKIeHHE TPaHuUI]
MPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUU.

Pelenue 3a1a4 ¢ UCMONB30BAHUEM 3aKOHA COXPAHEHUS

BHJIa MEXaHWYECKOW YHEPTUHU B
JIpyroil. 3aKOH COXpaHEHUS U
W3MEHEHUS YHEPTUU B MEXaHUKE




SHEPTHH.

33 | UroroBast KOHTpOJIbHAS KonTpoine u orneHuBanue CBoeH paboOTHI.
pabora

34 | AHanu3 KOHTPOJIBHOI
paboter. O6obmaromnit
YPOK

8 kiace
Ne
BocnurarenbHblii Jomamnee

Yp Tema ypoka JesiTeIbHOCTH 00y4aIOIIMXCSI MonsaTus

oKxa MOTEHLUAJT YPOKa 3aJaHue

Paznen 6. TemaoBbie sBaenus (14 Tem)

1 OCHOBHBIE NOJOKEHUS Habmonenne n nHTEpIIpETaIlisl ONBITOB, OCHOBHBIE NOJOKEHUS IToBTOpPUTH
MOJICKYJISIPHO-- CBUJICTEILCTBYIOLIUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUU MOJICKYJIIPHO-KUHETUIECKOU TEOpUH | TIPOUICHHBII
KHUHETHYECKOU TEOpUU BemiecTBa. OOBsCHEHNE OPOYHOBCKOTO TBUKCHHUS, SIBICHUS CTpoeHHUs BellecTBa. Macca u Marepuani Ha
CTPOCHHUS BELLIECTBA. mud y3uu B pa3muuril MeXTy HIMHA Ha OCHOBE MTOJIOKEHU | pa3Mephl aTOMOB M MOJIEKYIL. YpOKe
CrtpoeHue u CBOMCTBa MKT ctpoenus BemiectBa. OObACHEHHE OCHOBHBIX pasiuunii | OMbIThI, TOATBEPKIAIONIUC
BEIIECTRA. B CTPOEHUHU Ta30B, )KUAKOCTEN U TBEPBIX TEJI C ocHoBHEIe nonoxenus MKT.

2 Mogenu TBEPHOTO, ucnonb3zoBanueM nonoxxkennit MKT ctpoenus Bemectsa. Mopenu TBEPAOrO, KUAKOTO U
SKUJKOTO U OO0BsICHEHHE POJIM KAaTMJLISPHBIX SBICHUMN JJIs TIOCTYIUICHUS | ra3000pa3HOro COCTOSIHUN BEIIEeCTBa.
ra3000pa3Horo BOJIbI B opranu3m pactenuii (MC — Ouosiorusi). Kpucramiueckue 1 aMop(hHbIC
COCTOSIHMM BEILIECTBA. Habmonenue, mpoBeneHne 1 00bICHEHUE OIIBITOB 110 TBEpABIe Tena. OObSICHEHHE CBONCTB
Kpucrannuueckue u HaOIIOJIEHHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, KHUIKOCTEH 1 ra3oB, )KHJIKOCTEU U TBEPABIX TE HA
amopQHbIe TBEPBIE TENa. TBEPABIX Tesl. OObICHEHHE COXpaHeHHs 00bEMa TBEPIBIX ocHoBe nonoxennit MKT.

TeJl, TEKyYeCTH KUIKOCTH (B TOM YHUCIIE, PA3HHUIIBI B CMauvBaHve U KanWUISIPHBIC
TEKY4eCTH JIJISl pa3HBIX )KHIKOCTEN), TaBICHUS Ta3a siBIeHUsI. TEemIoBoe paciiupeHue
[IpoBenenHme OMBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh U CKaThe

JIaBJICHUS BO3/yXa OT ero 00bhEMa U HarpeBaHus WK

OXJIKJICHUSI, U NX OOBSICHEHNE Ha OCHOBE aTOMHO-

MOJIEKYJIIPHOTO YUeHUs. AHAIN3 NPAKTUUECKUX CUTYalIUi,

CBSI3aHHBIX CO CBOMCTBaMU I'a30B, KUJIKOCTEN ¥ TBEPABIX TEI

3 Temmepatypa. TemnoBsie OO6ocHOBaHHE MPABUIT U3MEPEHUS TEMIIEPATYPHI. Temmepatypa. CBs3b TEMIIEPATYPHI IIpounrats
MPOLIECCHI. CpaBHeHHE pa3IMYHBIX CIIOCOOOB U3MEPESHHS U IIIKAJl CO CKOPOCTBIO TEIJIOBOrO ABMKEHUS | § 1
Bxomnas KoHTpOIBHAS TemriepaTypbl. Ha0Omronenue u 0ObSICHEHHE OIBITOB, JacTHIl. BHyTpeHHss dSHEPTHS.
paboTa JIEMOHCTPHUPYIOIINX U3MCHEHHE BHYTpeHHEH sHeprun Tena B | CrmocoObl m3MeHEHUsT BHYTPCHHEH

pe3ynbTaTe Terionepeaadn 1 paboThl BHEIIHUX CHIL. SHEPruu: TeIvionepeaayda u
4 AHanu3 KOHTPOJbHOMN HaGmoieHme u 00bsICHEHUE OIBITOB, 00CYXKICHUE coBepIeHue padoThI. IIpountats




paboTel. BHyTpeHHss
sueprus. CiocoOb!
M3MEHEHUS] BHYTPEHHEH
SHepruu. Bunbl
TerIonepeaadn

KonmgecTBO TEIITOTHI.
VnenbHast TENI0EMKOCTb.
Temoo0MeH U TEIIOBOE
paBHOBecHE. YpaBHEHUE
TEIIOBOro OaaHca.

Breknaccuoe

MEPOIPUITHE
«Pu3nueckuit
KBECT»

JlaboparopHas pabota
Nel «MccnenoBanme
SIBJICHHSI TETTIOOOMEHa
IIpyu CMECIIMBAHNU
XOJIOAHOMU U Topsiuen
BOJIBI».

JlaboparopHas pabota
Ne2 «Onpenenenne
YAEIbHON TEIIOEMKOCTH
BEILIECTBA»

IInaBnenue u
OTBEpICBaHHE
KPUCTaJUTMYECKHUX
BEIIIECTB. Y IeIbHAs
TEMI0TA IIJIaBIEHHUS.

[TapoobpazoBanue u
KOHJICHCAITHSL.
Ucnapenue. Kunenue.
VY aenbHas TEIIOTa
napooOpa3oBaHus.

10

3aBUCUMOCTH
TEMIIEPATypPhl KUIIEHUS OT
aTMoc(epHOro AaBIICHUSI.
BnaxuocTs Bo3myxa.
JlaboparopHas pabota
Ne3 «Onpenenenue
OTHOCUTEIBHOMN
BJIQKHOCTH BO3yXa»

11

SHGPFI/IH TOILJIMBA.

Kpyraslii cron

MPaKTUYECKUX CUTYaAlLlUM, TEMOHCTPUPYIOUIUX Pa3IUYHbIC
BUJIbI TEIIONIEPEAAYH: TEIIONMPOBOJHOCTh, KOHBEKIIUIO,
nusnydyenue. MccieoBanue siBIICHUS TEIIO00MEHA TpU
CMEIIMBAHUU XOJIOJAHOH 1 ropsiueii Boabel. Habmonenue
YCTaHOBJICHHSI TEIJIOBOTO PAaBHOBECHS MEKIY ropssde u
XOJI0HOU BosioM. OnpeeneHue (M3MEPeHHE) KOJTNYECTBA
TEIUIOTHI, TOJYYCHHOTO BOJIOW TIPH TETIOOOMEHE C
HarpeThbiM METaUTMYECKUM LIMJIUHAPOM.

Omnpenenenre (M3MepeHNe) yAEIbHON TeI0EMKOCTH
BelecTBa. PemeHue 3a1a4, CBA3aHHBIX C BEIYHCICHUEM
KOJTMIECTBA TETUIOTHI M TEIUIOEMKOCTH TIPH TEIIO0OMEHE.

Amnanms cmyaunﬁ IMPAKTHYECKOI'0 UCII0JIb30BaHUA TCIIJIOBBIX

CBONCTB BEILIECTB U MAaTEPHUAJIOB, HAIPUMED, B LIEIIAX
3HEProcOepeKeHUS: TEIION30IIALHS, SHeprocoeperaromnye
KPBIIIN, TEPMOAKKYMYJISITOPHL U T. 1.

Habmonenne spneHnil ncapeHns U KOHEHCAIIHH.

UccnenoBanue nporecca UCIIapeHUs Pa3IMUHbIX KUIAKOCTEH.
OObsICHEHNE SIBICHUH HCIIAPEHUS U KOHJICHCAIINH Ha OCHOBE

ATOMHO-MOJIEKYJISIPHOTO yYECHHSI.

HaGimronenue u 00bsICHEHUE TIPOIIECcCa KUTICHHUS, B TOM YHCIIE

3aBUCUMOCTHU TEMIICPATYPbI KUIICHUA OT AaBJICHUA.
Omnpenenenne (M3MepeHIe) OTHOCUTEIHHON BIaXHOCTH
BO3JyXa.

HaGuronenue nporiecca miaBjIeHns! KPUCTAUINIECKOTO
BEILIECTBA, HAIIPUMED JIbJA.

CpaBHEHHE MTPOLIECCOB TUIABICHUS KPUCTAJUTMUYECKUX TE U
pasMsIr4eHus Py HarpeBaHNUH aMOP(HBIX TeJ.
Onpenenenue (M3MepeHne) yAEIbHON TEMJIOTH TIaBICHUS
JbJa.

OG’LS[CHGHI/IC SIBJICHUM TUIaBICHUS U KpuUCTAJUIM3allui HA
OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUECHUSI.

Pemenne 3amad4, CBSI3aHHBIX C BBIYMCICHUEM KOJIHMYECTBA
TEIUIOTHI B TIPOIIECCcax TEIUIONEpeauy MPH TUIABJICHUH U
KpucCTa/UIn3alu, UCTIAPpECHUN 1 KOHACHCAIIUU.

AHalu3 CUTyaluil MPaKTUYECKOro MPUMEHEHUS SIBIICHUN

IJIaBJICHUA U KPpUCTAJUIU3AllU, HAIIPUMCED, MMOJIYUCHUE CBCPX

YUCTHIX MaTEPHUAIIOB, COJIEBAs TPeIKa U Jp.

Amnanu3 paboTH ¥ 00BSICHEHHE PUHITATIA ACHCTBUS
TEIUIOBOT'O JBUTATE.

Brruucienne KomudecTBa TEIIOTHI, BBIIEISIONIETOCS TP

Bugsl Terionepenayu:
TEIUIONPOBOIHOCTD, KOHBEKIHS,
n3nyyenue. HaOmironeHue u
OTMCAaHUE Pa3IMYHBIX BUJIOB
TerIonepenadn o0bICHEHHE ITHX
SIBIICHUI Ha OCHOBE TPECTABICHUIMA
00 aTOMHO-MOJICKYJISIPHOM CTPOSHHUH
BEIIEeCTBA.

KonmaecTBO TemnoTel, yaeapHas
TEIIOEMKOCTh. EIMHUIIBI u3MepeHue
KOJIMYECTBA TEIUIOTHI, YAeTbHON
TEIJIOEMKOCTH.

3aKoH COXpaHEHUs YHEPTHUS B
TEIUIOBBIX Iporeccax. Habmonenue
Y OTIMCaHUE 3aKOHA COXPaHEHHS
SHEPTHUH B TEIUIOBBIX IPOIIECCaX.
OOBsiICHEHHE Ha OCHOBE
MpeICTaBICHU 00 aTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
I"a3bl, KUAKOCTH, TBEPJIBIE TENA.
[InaBnenue u KpucTaIU3aIUL.

VY aenpHas TEIIOTA TUIABICHUS.
N3MepeHue yaenpHON TEIIOThI
raBienus. Habmonenue n
OTIMICAaHWE W3MEHEHWH arperaTHbhIX
COCTOSTHU BEIIECTBA.

Hcnapenne u KOHICHCAIHSL.
Kunenwue. 3aBucumoctsb
TEMIIEPATypPhl KUIIEHUS OT JaBICHUSI.
Brnaxxnocth Bo3ayxa. M3mepenne
BJI&KHOCTH Bo3ayxa. OObscHeHNE
YCTPONCTBA U MIPUHLIUNA IEHCTBUA
¢dusngeckux npudbopos u
TEXHUIECKUX OOBEKTOB:
rcuxpomMerpa. Y eiabHasl TeroTa
napooOpa3oBaHusL.
[IpeobOpazoBanus SHEPTUU B
TEIIOBBIX MaluHax. [TapoBas
TypOHMHA, JBUTATENb BHYyTPEHHETO
CropaHusi, PeaKTHUBHBIN BUTATEIIb,

§2-6

IIpounTath
§7-9, 11

Odopmuts
OTYeT MO
1ab0opaTOpPHBEI
M paboTam

Odopmuts
OTYET 110
1abopaTOpPHEI
M paboTam

[IpounraTh
§13-15

IIpouunrats
§16-18, 20

IIpounTats
§19

IIpountats




VY nenbHas Temiota «I'mobanpHBIC CrOpaHuM Pa3IuyHbIX BUAOB TomkBa, U KIIJ] qeurarens. KIIJ] TenioBoil MalvuHBI. §10
CTOpaHUsI. MPOOIEMBI OO06CcyXIeHre PKOJIOTHIECKIX MTOCIICICTBUN UCIIONIB30BAHUS | DKOJIOTHIECKUE TIPOOIIEMBI
COBPEMEHHOCTI JIBUTaTeJIe BHYTPEHHETO CrOpPaHusl, TEIIOBBIX U WCIIOJIb30BaHMS TEIIOBBIX MAlllKH.

12 | [IpuHIUTIBI PAaOOTHI ruapo3ekTpocTaHiuil (MC — 3KOJIOTHS, XUMUS). OO0BsICHEHUE YCTPOICTBA U IIpouurats
TEIIOBBIX JBUTATENICH. MIPUHITATIA TEHCTBUS (PU3HISCKUX §21-24
KII/I TermoBoro MpUOOPOB M TEXHUIECKUX OOBEKTOB:

JBUrartens. 3amura MapoBOM TypOUHBI, ABUTATEIS
OKPY’Karollel cpeibl. BHYTPEHHETO CTOPAHUSI,

13 | 3akoH coxpaHEeHUs U xosoquibHuKa. [Tpakrideckoe IIpountats
MpeBpallCHUs DHEPTUH B MPUMEHEHUE PU3NICCKUX 3HAHHM §11
TEIUIOBBIX MpOIleccax. ISl y4eTa TeIIONPOBOAHOCTU U

TEIJIOEMKOCTH Pa3JINYHBIX BEIIECTB
B MTOBCETHEBHOM KU3HU.

14 | IonyromaoBast
KOHTPOJIbHAs paboTa

Paznen 7. diekTpuyeckue 1 MAarHuTHbIe siBjieHus (20 Tem)

15 | AHaiu3 KOHTPOJIBHOH HabGnronenue u npoBeieHUE OTBITOB 10 IEKTPU3ALINH TEJ OnexTpuzanus Tein. JBa Buga IIpouutaTh
paboThL. DJICKTPUICCKHE MPY CONTPUKOCHOBEHUHU W MHYKLIHEH. 3JIEKTPUUECKUX 3apsAJI0B. §25,26
3apsiibl. DNEKTpU3aLUs Habmonenne n o0bsiICHEHNE B3aUMOJICHCTBHS OTHOUMEHHO B3aumopeiicTBue 3apsaaoB. 3aKOH
TeJ.. 3apsLKCHHbIE TeNla U U Pa3HOMMEHHO 3apsSyKEHHBIX TE. COXPAHEHUS ANEKTPUUECKOr 0 3apsaa.

HX B3aUMOJENCTBUSL. OOBbsICHEHUE PUHIIMIIA ACHCTBUS 3JIEKTPOCKOIIA. Onextpudeckoe nojue. [eiicTBue
3akoH Kynona OObsicCHEHHUE SBICHUH JIEKTPU3AINN TIPY COTIPUKOCHOBEHUH | DIEKTPHUYECKOTO OIS Ha

16 | DnexTpuyeckoe mode. TEJ U UHAYKLIHUEH ¢ UCIOJIb30BAHUEM 3HAHUI O HOCUTEISX ANEKTPUIECKHE 3apsibl. [Ipounrars
IIpunnun cynepnosuuuu 3JIEKTPUYECKUX 3apsJI0B B BEIIECTBE. [TpoBOHUKY, AUDIIEKTPUKU U §27,28
JIEKTPUIECKHUX TOJIEH. PacrioznaBanue u 00bsICHEHHE SIBIICHHUH dIIEKTPU3AINN B MOJTYTIPOBOJHUKH. DJIEKTPOCKOII.

Hocurenu snexrpuueckux MTOBCEHEBHOM KU3HH. HaGmonenue u onrcanme
3aps10B. DJIEeMEHTaPHbII Habmonenne n 00bsICHEHNE OIBITOB, HILTFOCTPUPYIOIINX ANIEKTPU3AIUY Te; OOBICHEHHE
JIEKTPUIECKHUM 3aps. 3aKOH COXpPaHEHUS JIEKTPUIECKOT0 3apsiia. 3THUX SBJICHUH.

17 | Crpoenue atoma. HabimroieHre onpITOB 10 MOIETUPOBAHUIO CHIIOBBIX JIMHUN Crtpoenue atoMa, 3JIEKTPOHBIL, ITpouuTtaTsh
IIpoBonHUKH U DJIEKTPUYECKOI'O MOJIA. IIPOTOHBI, HOHBI §29-31
JTUDIIEKTPUKHU. 3aKOH HccenenoBanue qeHCTBUS AIEKTPUYECKOTO OIS HA
COXpaHEHHUs MIPOBOIHUKH U AUAJIEKTPUKH.
3IEKTPUIECKOr0 3apsia.

18 | locrosHHubBIN Habmronenue pa3nuyuHbIX BUAOB NEHCTBUS 3JEKTPHUECKOTO ITocTosSHHBIN SNIEKTPUUYECKUH TOK. [Ipountats
3NIEKTPUUECKUN TOK. TOKa ¥ 0OHAPYKEHNE ITUX BUJIOB JCICTBUS B TOBCeHEBHOM | VICTOYHMKH IIOCTOSIHHOTO TOKA. §32,36
YcnoBus cyniecTBOBaHUS e — DNEKTPUIECKOE COMPOTHUBIICHHE.
3NEKTPUYECKOrO TOKA. CHOpKa H HCTIHITAHKE 3IEKTPHICCKOH IEITH TIOCTOAHHOTO Onpenenenye 3MeKTPUUECKOTO TOKa,

HcTounukn NOCTOSIHHOTO BHJIbI ICTOYHUKOB TOKA 3JIEMEHTHI
TOKa. Toka. ANEKTPUYECKOH IIeTH, TOTPEOUTENH!
19 | Jleitctus N3Mepenue cuibl TOKa aMIIepMETPOM. TOKA. TpouuTars




ANEKTPUYECKOTO TOKA.
DIIeKTPUICCKUN TOK B
JKUAKOCTSX U ra3ax.

DJIeKTpUYECKas 1ICTb.

20

Cuna Toxa.
JlaGopaTtopHas pabora
Ned «M3mepenue u
PETyINpPOBaHUE CHITBI
TOKa

21

ONeKTpUUYECKOe
HamnpsoKeHHe.
JlaGopaTtophas pabora
No5 «M3mepenue u
perynupoBaHue
HaNpPsDKEHISDY

22

ComnpotusieHue
IIPOBOIHHUKA.
JlaboparopHas pabota
Ne6 «3aBucumocTb
AIIEKTPUIECKOTO
COITPOTHUBJICHUA
MIPOBOJIHUKA OT €0
JUTHHBI, TIIOMIAaIN
MOTIEPEYHOTO CEUCHUS U
MaTtepuaia»

23

3akoH Oma 15 yyactka
nenu. JlaGopaTopHas
pabora Ne7
«HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA,
UIYIIEro Yepe3 pe3nucTop,
OT COTIPOTUBIICHUS
pe3ucTopa v HanpsHKEHUS
Ha PE3UCTOPE»

24

IlocnenoBarenbHOE U
napauieTbHOE
COCIMHCHHE
HpOBO]IHI/IKOB.

25

PabGora 1 MomHoCTh
AIEKTPUIECKOTO TOKA.

N3mMepenne aneKTpuiecKkoro HanpsHKeHNs BOIIETMETPOM.
[IpoBenenre n 0OBSICHEHNE OMBITOB, IEMOHCTPHUPYIOIINX
3aBUCUMOCTb JICKTPUUECKOTO COIIPOTUBIICHHUS TPOBOHUKA

OT €TI0 JJIMHBI, IIOIAaX IIOIEPEYHOI0 CCYCHUA U MaTE€puaia.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, TPOTEKAIOIIETO
gyepe3 pe3sucTop, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.

IIpoBepka npaBuia ClI0KEHUS HANPSKEHUN TTPH
MOCIIEAOBATEIEHOM COEIMHEHUH JBYX PE3UCTOPOB.
IIpoBepka nmpaBuia it CUIIBI TOKA IPU HapajieIbHOM
COEJIMHEHNH PE3UCTOPOB.

AHanu3 cuTyaluil NocaeA0BaTeIbHOIO U NapajuieIbHOTO
COEJIMHEHMSI TPOBOAHUKOB B JOMAIIHUX 3JEKTPUIECKUX
CeTsIX.

Pemrenue 3agau ¢ ucronp3oBanreM 3akoHa OMa u popmy
pacuéra 3JeKTPUYECKOr0 COTPOTUBIICHUS MTPH
MOCIIEA0BATENIEHOM H MTAapalIEIbHOM COETMHEHUT
MIPOBO/IHHUKOB.

Onpenesnenue padOTHI AIEKTPUIECKOTO TOKA, IPOTEKAIOLIETO
4yepe3 pe3nucTop.

Omnpenenenre MOITHOCTH IEKTPUIECKOTO TOKa,
BBIIETISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Yepe3 JIaMIOUKy
OT HaIpsDKEHUS HA HEM.

Omnpenenenne KIIJI HarpesaTens.

Hccnenosanne npeoOpa3zoBaHus SHEPTUU MIPU MOIBEME
rpy3a 3JIEKTPOABUTaTENIEM.

OOBsICHEHUE YCTPOMCTBA M MPUHITUIIA JCHCTBUS JOMAITHUX
3JIEKTPOHArPEBaTENbHBIX IPUOOPOB.

OOBsicHEHNE TPUYMH KOPOTKOTO 3aMbIKaHUs ¥ MIPUHIMIIA
JIEHCTBUS TJIABKUX MPETOXPAHUTEICH.

Pemenue 3anau ¢ ucnosnp3oBaHueM 3akoHa Jxoyns—IJlenna.
HabmroneHre BOZHUKHOBEHHSI AIIEKTPUIECKOTO TOKA B
AKHUJKOCTH.

Cuna Toka. EQUHMIIBI CHJIBI TOKA.
AwmriepMeTp, paBHiIa MOIKITIOUCHUS
€ro B IICTb.

Hanpsioxenue. Equnnnbt
HaIpsOKEHUS. 3aBHCUMOCTD CHITBI
TOKa OT HampsbKeHus. BoasTMmerp,
MpaBuja MOJKIIOUCHUSI €ro B IIeTh
DIIEKTPUIECKOE COITPOTHUBIICHNE
MPOBOJHUKOB. ENMHUIIBI
conpoTuBieHUs. 3akoH OMa Jist
ydactka nend. [ paduk 3aBucumoctn
CHJIBI TOKa OT HaIPsKEHHUS.
Nsmepenue Gpu3nuecKkux BEITUYMH:
AIEKTPUUECKOTO COITPOTUBICHUS

VY nenbHOE CONPOTUBIICHUE, €AUHULBI
WU3MEPEHHUsI YACIBHOIO
CONIPOTUBIICHUS.

IlocnenoBaTeabHOE COEOUHEHHE
MPOBOJIHUKOB. PacueT cuibl TOKa,
HaIpPSKEHUS U COTPOTUBIICHUS TIPU
IOCJIEJOBATEIIbHOM COCIUHECHUH.
[TapannensHOE coeAMHEHHE
MIPOBOTHUKOB. PacueT cuitbl ToKa,
HaIpPSKEHUS U COTMPOTHUBIICHUS TIPU
MOCJIEI0OBATENbHOM U MapaJLIeIbBHOM
COCIMHEHHUH.

PaboTra ¥ MOIIHOCTH 3IEKTPUICSCKOTO
Toka. EnuHMIE paboTel TOKa U
MoIHOCTH. M3mMepenune Qpu3naecknx
BEJIMYMH: PabOThl U MOIIHOCTH
TOKA.

3akoH J[xxoyns - JleHua.

OmneiT OpcTena. MarauTHoe 1mosie
TOKa. DJIEKTPOMAarHmr.

[IpumeHeHue 3eKTPOMarHuToB Ha
MIPOU3BOJICTBE U CEITBLCKOM
xo3giicTe. Habmronenue u
ONHCaHue B3aNMOJIEHCTBUS
BIEKTPUUECKUX 3apsAI0B U MarHUTOB,
JIeHCTBUS MAarHUTHOTO I10JI Ha

§33-35

IIpounTath
§37,38

IIpounTats
§39-41

IIpounrats
§43.,45,46,47

IIpouunrats
§42, 44

IIpounTath
§48,49

IIpounTats
§50-52




3akon Jxoyms - Jlenma.
JlaboparopHas pabota
No8 «Ompenenenue
PpaboThI ¥ MOIITHOCTH
INEKTPUYECKOTO TOKA

MIPOBOJIHUK C TOKOM, OOBSICHEHUE
STHUX SIBICHUM.

26 | DiekTpHYeCKHUE Lenu U [Ipounrars
notpeduTenu §53,55,56
3JIEKTPUUECKON SHEPTHUH B
osiTy. KopoTkoe
3aMBbIKaHUE

27 | MarauTHble SIBJICHUS. HccnenoBanyne MarHuTHOTO B3aMOJIEHCTBUS TOCTOSHHBIX [locTosiHHBIE MarHUTHI. [Ipounrtats
Bsaumoneiicteue MAarduToB. BzauMoneiicTBre MMOCTOSHHBIX §57,60,61
MTOCTOSTHHBIX MarHUTOB. W3ydeHne MarHUTHOTO TOJISI IOCTOSIHHBIX MATHUTOB NIPY UX | MAarHUTOB. MarHUTHOE TOJIe.

MaruutHoe mnose. 00BbETUHEHUH U Pa3JICIICHHH. MaruutHoe nojie 3eMJIH U ero
MaruauTtHoe 1moie 3eMIIH. [IpoBeneHre OMBITOB MO BU3YAIH3AIHA TIOJS TIOCTOSHHBIX 3Ha4YeHHE I )KU3HU Ha 3eMIIe.
OmneIT Opcrena. MarHuTOB. OneIT Opcrena.

Wzydenue siBlneHNs HaMarHU4MBaHUS BEIIECTBA. MarsauTtHoe 1oJjie 3JIeKTPUIECKOro

28 | MarguTHoe moJje Uccnenoanue AEHCTBUS 3JIEKTPUUECKOIO TOKA Ha Toka. [ Ipumenenune [IpounraTh
JIEKTPHYECKOTO MAarHuTHYIO CTPEIKY. 3JIEKTPOMAarHUTOB B TEXHUKE. §58
toka. [Ipumenenne IIpoBeneHue onbITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh JlelicTBre MarHUTHOTO MOJIS Ha
3JIEKTPOMarHUTOB B CHJIBI B3aUMOJICHCTBHSI KaTyIIKH C TOKOM M MarHUTa OT CHJIBI | TIPOBOJHUK C TOKOM.

TEXHHKE. Y HalpaBJIeHHUS TOKA B KaTYIIIKE. DNEKTPOABUTATENb TTOCTOSIHHOTO

29 | JlelficTBME MarHUTHOTO AHanu3 cuTyanui NpakTHYeCKOro MPUMEHEHUS Toka. Mcmone3oBanue IIpounrats
TIOJIS Ha TIPOBOTHUK C 3JIEKTPOMArHUTOB (B OBITOBBIX TEXHHUECKUX YCTPOMCTBAX, 3JIEKTPO/IBUTATENIEH B TEXHUYECKUX §59
tokoM. JIabopaTopHast MIPOMBIIIIEHHOCTH, METUITIHE). YCTPOMCTBAX U HAa TPAHCIIOPTE.
pabota Ne9 «M3ydyenne Nzydenune nelicTBUS MAarHUTHOTO TIOJISI HA ITPOBOIHHUK C
JIEHCTBHSI MATHUTHOTO TOKOM.

I10JISL HA ITPOBOJIHUK C N3y4yeHue nelcTBUs JEKTPOIBUTATENS.
TOKOM) N3mepenne KIIJ[ aaeKTpoaBUraTeIbHON YCTAHOBKH.

30 C) JICKTPOABUTaTEIIb Pacmio3naBanue u aHaiu3 Ppa3JINYHbIX HpI/IMeHeHI/Ifl HpO‘lI/ITaTL
[IOCTOSHHOTO TOKA. ANIEKTPOJBUTATENICH (TPAHCIIOPT, OBITOBBIC YCTPONUCTBA U AP.) §62
JlaboparopHas pabota
Nel0 «KoncTpynpoBanue
Y U3y4eHue padoThI
JIEKTPOABHUTATEIIS

31 | DnekTpomMarHuTHas OMBITHI TT0 MCCIEIOBAHMIO ABJICHUS 3JIEKTPOMAarHUTHON Omnwiter @apanes. SBnenne [Ipounrtats
MHIYKIHsL. OMBITBI WHIYKIUU: UCCIEIOBAHNE U3MEHEHUN 3HAUCHUSA U 3JIEKTPOMATrHUTHON UH/IYKIIUH. §39-40,
®apages. [Ipasuio HAIPaBJIEHNs HHAYKLHOHHOTO TOKA. [IpaBuno Jlenua. Dnextporeneparop. | (YueOHUK:
Jlenta. Crioco6b! ToTydeHus dIeKTpudeckoi | dusnka, 9

SHEpPruu. DIEKTPOCTAHIIMU HA KJiacc)




BO300HOBIISIEMBIX HCTOUYHHKAX

32 | DuekTporeHepaTop. Bcepoccutickuii SHEPTHUH [Ipounrars
Crioco6sr MOJTyYEHUs | YPOK «DKOJIOTHS U §42,
JNEKTPUYECKON DJHEPrHH. | SHEProcOepeKeHUE» (YueOHnuk:
DIIEKTPOCTAHITUN Ha ®dusmka, 9
BO300OHOBIISIEMBIX KJ1acc)
WCTOYHHKAX
SHEPTHUH.

33 | UroroBast KOHTpOJIbHAS KonTponupoBats U OlleHUBATh CBOIO paboTy. CTaBUTH 1IEITU
pabota Ha CICAYIOUIMH 3Tan 00yueHHs

34 | AHanu3 KOHTPOJIBHOMI
paboTsr. O0oOIaromui
YpOK

9 kJ1acc
Ne
BocnurarenbHblii Jomamnee

Yp Tema JesiTe/IbHOCTH 00y4arOIMXCSI HHonsaTust

oxca MOTEHI[HAJT YPOKa 3ajanue

Pasgen 8. Mexannueckue sBiaenus (15 tem)

1 MexaHn4yecKkoe ABIKEHUE AHanu3 u 00CyXIeHHE Pa3InIHbIX IPUMEPOB MexaHn4ecKoe JBIKEHHE. [Ipounrars
U CTIOCOOBI €r0 OIUCaHMUSI. MEeXaHU4YeCKoro JaBmkeHus. O0Cy)IeHUE IPaHuUI] Marepuanbnas Touka. Cucrema §1-3

MIPUMEHUMOCTH MOJIENIH «MaTepHabHas TOUKa. otcué€ra. OTHOCHUTEIEHOCTD

2 BxonHas koHTpONBHAS Ornucanre MEXaHIIECKOTO ABMKEHUS Pa3IMIHBIMHU MEXaHHYECKOTO JBUYKCHUSI. IIpouunTats
pabora. PaBHOMepHOE 1 criocobamu (ypaBHEeHUE, Ta0NHIIA, rpaduK). AHAIN3 PaBHOMEpHOE MPSIMOJIMHEHHOE §4,17
HEpaBHOMEPHOE JKU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSBIISICTCS nBrkeHue. HepaBHoMepHOe
MPSIMOJTMHEHHOE OTHOCHUTEIIFHOCTh MEXaHMYECKOTO IBImkeHus. Habmonenne | mpsmonuHeiHoe nBmxeHne CpeaHss
nexerne. CKopocTb MEXaHUYECKOTO JBU)KCHUS TeJIa OTHOCUTEIIBHO Pa3HbIX Tell Y MTHOBEHHAsI CKOPOCTh TeJja MPH
Tena otrcuéra. CpaBHEHME ITyTEH M TPACKTOPHIA JBUKCHHUS OJJHOTO | HEPAaBHOMEPHOM JIBHIKCHHUH.,

3 Yckopenue. 1 TOTO K€ TeJla OTHOCHUTEIBHO Pa3HbIX Tell oTcuéra. AHanmu3 | YckopeHue. PaBHOyckopeHHOE IIpounrats
PaBHOYCKOpPEHHOE Tekcta ['anmes 00 OTHOCHUTEIIEHOCTH JBUKEHUS; MPSIMOJIMHEWHOE JIBUKCHHE. §5-8

nerxenue. JlabopatopHas
pabota Ne 1
«Onpenenenue
YCKOPEHHS TeJa IpH
PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKIIOHHOW
TIOCKOCTH

BBITIOJIHEHUE 3aJ[aHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OrmpenaeneHne cpenHel CKOPOCTH CKOIBKEHISI OpycKa WiTr
JIBUKCHHS [IIAPUKA TI0 HAKJIOHHOW TUIOCKOCTH. AHAITU3 U
obcyxaeHue crmoco00B MPUOTMHKEHHOTO OIIPeIeICHUS
MTHOBEHHOM ckopocTy. OnpelieieHine CKOPOCTH
PaBHOMEPHOT'O JABMKEHUS (IIApUKa B )KHIIKOCTH, MOJIEIN
ANEKTPUIECKOTro aBTOMOOWIIS 1 T.11.) OnpeaencHue myTy,

CBobomHoe nagenne. OnbIThI
lasnnes. PaBHOMEpHOE ABMKEHUE
o okpy>kHoctH. Ileproa n yacrora
obpamienus. JluneitHas u yriosas
ckopoctu. LlenTpocTpeMuresnbHoe
YCKOpEHHUE.




CroOogHOE MajzicHueE.
PaBHOMeEpHOE JBUXKEHUE
MO0 OKPY>KHOCTH.
LentpocTpeMurensHOe
YCKOpEHHe.

MPONEHHOTO 32 TaHHBIM NPOMEKYTOK BPEMEHHU, U CKOPOCTHU
Teja 1o rpaduKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO
JIBUKCHHS OT BpeMeHH. O0CYK/IeHUE BO3MOXKHBIX
MPUHIIUTIOB JICHCTBYSI MPHUOOPOB, H3MEPSIOLIUX CKOPOCTh
(cttmmomeTpoB). Brrancnenue myT M CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBM)KCHUU Tea.
Onpe/eneHre NPOUIEHHOTO TYyTH ¥ YCKOPEHUS JIBHIKCHHUS
Texa 1o rpauKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBWKEHHS Tesla 0T BpeMeHn. OnpeneneHue
YCKOpPEHUS Tejia MPU PaBHOYCKOPESHHOM JBIKEHUH T10
HaKJIOHHOW miIocKocTH. MI3MepeHue nepuojia U 4acTOThI
oOpartmeHus Temna 1mo okpykHoctu. OnpeneneHne CKOpOCTH
PaBHOMEPHOTO IBUXKEHUS Tella TI0 OKPY)KHOCTHU. Perrenue
3aj]a4y Ha OIpe/ieNICHHEe KHHEMAaTHYECKIX XapaKTEPUCTUK
MEXaHUYECKOTO IBW)KCHUS PA3INYHBIX BUJOB.
Pacnio3naBanve 1 npuOIMKEHHOE OMTUCAHNE PA3ITNIHBIX
BUIOB MEXAaHUYCCKOI'0 ABMXKCHHUA B IIPUPOAC U TCXHUKE (Ha
mpuMepax CBOOOIHO MAJArOIINX TEM, IBMKEHHUS )KHBOTHBIX,
HeOECHBIX Tell, TPAHCTIOPTHBIX CPEJICTB U Jp.)

IIpounTath
§13,18

B3anmopeiicTeue Tel.
IIpuHIMn cynepno3sunuu
CHIL.

Cuna ynpyrocty. 3akoH
I'yka. JlabopaTopHast
pabora Ne2
«Omnpenenenune
JKECTKOCTH TIPY>KUHBD».

Cuna TpeHus.
JlaboparopHas paboTa
Ne3 «Ompenenenue
kodddurmenta Tpenus
CKOJIBKECHUSIY.

Cuna TSDKECTH U 3aKOH
BCEMHPHOT'O TATOTCHUS.
YckopeHue CBOOOTHOTO
MaJICHUsL.

JIBrm>KeHHE TUIaHET BOKPYT
Comnma. [leppas
KOCMHYECKast CKOPOCTb.
Hesecomocts u

BueknaccHoe mepon
pusitue 'Ousuka u
4eoBeK".

Hab6nronenue u o0cykaeHUE OTBITOB C ABIKEHHEM Tela pH
YMEHbBIIEHUH BIUSHUS IPYTUX Tell, TPENsSTCTBYIONINX
JBIKECHUIO. AHanmu3 Tekera ["anunes ¢ onucanueM
MBICIIEHHOTO IKCIIEPUMEHTA, 00OCHOBBIBAOIIETO 3aKOH
WMHEPLIMH; BHITOJIHEHUE 3a/1aHUH 110 TEKCTY (CMBICTIOBOE
yrerne). OOCyKIeHne BO3MOKHOCTH BBIITOIIHEHUS 3aKOHA
WHEPIIMU B pa3lIMYHBIX cCUcTeMax oTcuéra. HabmoneHne n
00cyX/IeHNe MEXaHMUECKHX SBIICHUH, TPOUCXOJISIINX B
cucreMe oTcuéra «Tenexkay npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUH OTHOCUTENBHO KaOWHETa PU3UKH.
JleiicTBUA ¢ BEKTOpaMU CUJI: BBITIOJTHEHUE 3alaHUM 110
CJIO’KEHHIO U BBIYMTAHHIO BEKTOpOB. Habmoaenne u/nnm
MIPOBEJICHHE OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
YCKOpEHHUS Teja OT NPHIIOKEHHON K HEMY CHIIBI M MacChl
Tena. AHa3 B OOBSICHEHHE SIBIICHHUMA C UCITOJIB30BAaHUEM
BTOpOro 3akoHa Hetorona. Pemenne 3amay ¢
HCIIOJIb30BaHNEM BTOPOro 3akoHa HetoTOHa 1 npaBumiia
cinoxenns cuit. OnpezaeneHre KECTKOCTH NPYKUHBL.
AHanmu3 cuTyarmii, B KOTOPBIX HAOMI0IaI0TCsI YIIPYyTHe
neopManiy, 1 ux 00bsICHEHHE C UCIIOIb30BaHUEM 3aKOHA
I'yka. Pewienue 3a1au ¢ ucronb3oBaHueM 3akoHa ['yka.

[TepBoiid 3akoH HetoToHA. BTOpoi
3akoH HerotoHa. Tpernii 3akoH
Herorona. ITpuHnmn
cynepno3unuu cui. Cuna
ynpyroctu. 3akoH ['yka. Cuna
TPEHUSI: CUJIa TPEHUS
CKOJIbKEHUSI, CUJIa TPEHUS MTOKOS,
npyrue Buasl Tpenus. Cuna
TSYKECTH U 3aKOH BCEMUPHOTO
TSATOTEHUS. Y CKOPEHHUE
cBOOOJHOTO MajieHus. J{Buxkenue
maneT Bokpyr Comnnia. [lepsas
KOCMHUYECKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHOBecHe MaTepuanbHOU

TOYKH. AOCOJIFOTHO TBEPAOE TETO.

PaBHOBecue TBEpAOTO TETNA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmenT cuibl. LleHTp TsokecTu.

[IpounraTh
§9-12

IToBTOpPUTH
IIPOWJICHHBII
MaTepuai Ha

ypOKe

IToBTOpUTH
MIPOUICHHBII
Marepuan Ha

ypoke

IIpountats
§15,16

IIpountats
§14,19




MIEPETPY3KH HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHUS CKOJNBKEHHS OT

10 | PaBHOBecuHe CHITBI HOpMaJibHOTO AaBiieHust OO0CyKIeHne pe3yIbTaToB IIpounTats
MaTepUAIIbHOU TOYKH. uccienopanus. OnpeaencHue KO3PHUITMCHTA TPEHUSL §59, 63, 64
AbGcomroTHO TBEpIOE cKoNbXeHus. M3mepenue cuibl TpeHus nokos. Pemenue (YuebHuk:
Te10. MOMEHT CHITBL. 3a/1a4 ¢ UCTIOIH30BaHUEM (DOPMYITBI TSI CHITBI TPEHHUS Oduzuka, 7
LenTp TsxecTw. CKOJIbXKEHUS. AHAIIN3 IBUKEHUS TeN TOJIBKO MO ICHUCTBHEM KJIAcC)

CHUJTBI TSDKECTH — CBOOOIHOTO majieHust. OObSICHEHUE
HE3aBHCUMOCTH YCKOPEHHS CBOOOIHOTO MAZCHUS OT MACCHI
tena. OneHKa BeIMYHHBI CHJIBI TSATOTEHUS, TEHCTBYIOMIEH
MEXTy IBYMs TejaMu (IJ1s1 pa3HbIX Macc). AHalu3
JIBMKCHHS HEOECHBIX Tell MO IEHCTBUEM CHIIBI TSTOTEHUS (C
WCTIIOJTb30BaHUEM JOTIOJTHUTENFHBIX HICTOYHUKOB
uHpopMaIum). Perienue 3a1a4 ¢ MCNOIb30BaHUEM 3aKOHA
BCEMHUPHOTI'O TSATOTCHUS U POPMYIIBI JIJIsl pacuéra CHIIbI
TSOHKECTH. AHAIIN3 OPUTHHAIBHOTO TEKCTA, OIMCHIBAIOIIETO
MIPOSIBIICHHSI 3aKOHA BCEMUPHOTO TATOTEHUS; BHITTOTHEHHE
3aJlaHui 110 TeKCTY (CMBICIOBOE uTeHue). Habnronenue u
o0cyXIeHIE OTBITOB IT0 M3MEHEHHUIO Beca Tela Mpu
YCKOPEHHOM JBIKEHUHU. AHAJIHN3 YCIOBUN BOSHHKHOBEHUS
HEBECOMOCTH | Tmeperpys3ku. Pemenuve 3amad Ha
OTpeIeTICHUE BECa Tela B PA3IMYHbBIX YCIOBUIX. AHAIN3
CHII, ICVCTBYIOIINX HA TEJO, IIOKOSIIEeCs Ha OTIOpe.
OrnpeeneHne MEeHTPa THKECTH Pa3IMIHBIX T

11 | 3aKOHBI COXpaHEHUS. . WuTennexTyanpHas HaGuroieHue 1 00Cy»KACHUE OTBITOB, JEMOHCTPUPYIOIINUX Nmnynec Tena. M3mMenenue IIpountats
PeakTuBHOE NBUKEHHE. urpa «BpUKa» nepeaavy UMIyJIbca Py B3aUMOJIECUCTBUH TEN, 3aKOH uMnynbea. Ummynse cunsl. 3akon | §20.21

COXpaHEHHUS UMITYJIbca TP a0COIFOTHO YIIPYTOM H COXPaHEHHUS HMITYIIbCa.

12 | Mexanuueckast paboTa u HEYIIPYTOM BEaI/IMoneI‘/'ICTBMI/I Tel. AHaH3 CUTyaluii B PeaKkTHBHOE JBIKCHIIE. IIpounTats
MOIIHOCTh. PaboTa cui OKPY?KAIOICH KU3HU C UCTIONB30BAHUEM 3aKOHA COXPAHEHHS | £\ o nr e o pabota i §55,56,66
TSDKECTH, YIIPYTOCTH, uMmIynbca. Pacrio3HaBaHue siBIEHNS PpEAKTUBHOTO JABMKECHUS Pa6 (VuebHUK:
TpeHus. CBsI3b YHEPTUU U B nipupo/ic ¥ Texuuke (MC — Ouosorus). [Ipumenenue MOIIHOCTE. 1'aboTa CUIT TAKCCTH, ®dusuka, 7
paboThI. 3aK0HA COXPAaHCHUS UMITYJIbCa ISl pacuéra pe3yabTaToB ynpyroctu, tpenns. Casb KJI1acc)

13 | Homnyrogosas B3aUMOJIENCTBUS TeJ (Ha MPUMEPAX HEYIIPYTOro OHEPTHH U PadOThL.

KOHTPOJIbHAs paboTa. B3aUMO/ICHCTBUS, YIIPYTOro MEHTPATLHOTO B3aMMO/ICHCTBHS IloTeHImanbHas SHEprHs Tena,

14 | AHanu3 KOHTPOJIBHOM JIBYX OJMHAKOBBIX TE€J, OAHO U3 KOTOPHIX HETIOIBUKHO). IMOAHSATOrO HaJl MOBCPXHOCTLIO IIpounrats
pa6oTsl. [ToTeHmansHast Pemienue 3a1a4 ¢ UCMONIb30BAaHUEM 3aKOHA COXPAHEHUS] UM 3emiu. [loTeHnmManbHas sHeprus §67
SHEprus Teja, NoAHITOro IIyJibCa. OHpelleJIeHI/IC paﬁOTH CHJIBI YIPYT'OCTH IIpU coKaTon IPYXKUHBI. Kunernueckas (qu6HI/IK:
HaJl IOBEPXHOCTBIO moabEME Tpy3a ¢ MCII0JIb30BAHUEM HCIIOABUIKHOIO U JHEPIHUsl. TeopeMa 0 duzuka, 7
3emun. [loTeHTIMANBHAS MOABMXHOTO 0110KOB. M3Mepenne MomHoCTH. M3Mepenne KHHETHIECKOH SHEPTUN. 3aKOH KJ1acc)

SHEprud CKaTou
MPY>KUHBI.

MOTEHIHANBHON YHEPTUH YIIPYTO Je(OPMUPOBAHHOM
NpYyKUHbI. MI3MepeHre KHHETUYECKOM SHEPTUHU Tena 110

COXpPAaHCHUA MEXaHU4YeCKOH




15 | Kunerndeckas sHeprusi. JUTHHE TOPMO3HOTO MTyTH. DKCIEPUMEHTAIFHOE CPAaBHEHUE SHEPTHUH. [Ipounrtats
TeopeMa 0 KHHETUYECKOM HW3MEHEHUS TOTEHIIMAIbHONW U KHHETUYECKOW HEepruii Tena §67
9Hepruu. 3aKoH NIpY ABWKCHUU 110 HAKJIOHHOM IIIIOCKOCTH. (YueOHnuk:
COXpaHEHUs DKcrepuMeHTaNbHas MPOBEPKa 3aKOHA COXPaHEHUS Odwusuka, 7
MEXaHUIEeCKOU IHEPTHH. MEXaHWYEeCKOW YHEPTHH MTPHU CBOOOTHOM TTaICHHH. KJ1acc),

IIpuMeHeHue 3aK0Ha COXpAaHEHUS MEXAHUYECKOU SHEPIrUun §22
JUJIs pacy€Ta MOTEHUUAJIBHON U KUHETUYECKOW SHEPTUH TeNa.

Pemenne 3a/1a4 ¢ MCTIONB30BaHNEM 3aKOHA COXPAHEHUS

MEXaHUYECKON SHEPIHH.

Paznen 9. Mexanudeckue Kojed0aHusi U BOJIHbI (4 TeM)

16 | Mexanuueckue Hab6mronenue korebanuit O AEHCTBUEM CHUT TSHKECTH H KoneobarensHoe JNIBUKEHUE. | TIPOYHTATH
KoJIeOaHMSI. YOPYTOCTH U OOHApYKEHNE MTOAOOHBIX KOIeOaHH B OCHOBHBIE XapaKTEPUCTUKH §23-24
JlaGoparopHas pabora Ne OKPYIKAIOIEM MUPE. AHaJN3 KOJCOaHUi Ipy3a Ha HUTH M HA | goreGaHMil: IEPHOJ, YACTOTA,

4 «IIpoBepka npyxune. OnpeseneHue 4acToThl KoeOaHui aMIMTYyRa. Maremartuueckuil
3aBHCHMOCTH MepHOza MaTeMaTHYECKOTO U TIPYKUHHOTO MasTHUKOB. HaOmoenue NpY/KUHHBbI MASTHIKIL
KoJiebaHuii rpy3a, 1 00BsICHEHHUE SIBIICHHs pe3oHaHca. MccnenoBanue

MOJBEIICHHOTO HA HUTH, 3aBUCHMOCTH TIEpHOAa KoJieOaHHi MOJBEIIEHHOTO K HUTH lpespamenne  sHepruu  1pn
OT Macchl Tpy3a» rpy3a oT AMUHBI HUTH. [IpoBepka He3aBUCHMOCTH TIEpHOIa KonebarenbHoM ABIAKCHUH.

17 | lpeBpaiienue sHeprum KOJeBaHMit Tpy3a, OABEIICHHOTO K JIeHTe, OT MaccH rpysa. | SATyXatoume KOMeOAHUS. [T1poqyrars
pH KoJsiebaTeIbHOM HaGuroienue 1 00CysKI€HHE OMBITOB, IEMOHCTPUPYIOLIMX BeinyskaeHHbIC KoJeOaHus. §26,27
JIBUKEHHUHU. 3aTyXaloIIue 3aBHCUMOCTD II€proJa KoneOaHni Npy>KMHHOT'O MasgiTHUKA OT Pesonanc.

Y BBIHYKJICHHBIE MAacCHhI Tpy3a U KECTKOCTH MPYXUHEL. [[pumenenne
kosiebanus. Pezonanc. MaTeMaTHYECKOTO W NPY>KUHHOTO MasSiTHUKOB B KAYECTBE
MOJIEJICH JUIs OTIMCaHUs KOJIeOaHU B OKPYIKAIOIIEM MHUPE.
Pemenwne 3ana4, CBA3aHHBIX C BRIYACICHUEM WA OIIEHKOH
4acTOTHI (TIeproJia) KoJaeOaHuil.
18 | MexaHU4eCKHE BOJIHBI, OO0HapyKeHHUE U aHAJIN3 BOJIHOBBIX SIBJICHUH B OKpyKaronieM | Mexannueckue BoJiHbL. CaoticTea | [Ipounrtath
mupe. HabmoaeHne pactipocTpaHeHus POIOIbHBIX U MEXaHUYECKUX BoH. | §28.29

19 | 3Byk. I'pomMkoCTh 3ByKa 1 THIONIEPEYHBIX BOJH (HAa MOJIENIN) U OOHAPYKEHUE [IpomonbHbIE W TOmepedHsie | [pounTath

BBICOTA TOHA. OTpaxkeHNe aHAJIOTUYHBIX BUIOB BOJH B IPpUPOJIE (3BYK, BOJISHEIC §30-33

3ByKka. UH(pa3Byk u
yIBTPa3BYK.

BOJIHBI). BEIUUCIIeHHe ITMHBI BOJTHBI B CKOPOCTH
pacipocTpaHeHHs 3BYKOBBIX BOJIH. DKCIEPUMEHTAILHOE
orpeiesIeHIe TPaHHUI YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoseOanmii. Habmoqenre 3aBHCHMOCTH BBICOTHI 3BYKa OT
9acTOTHI (B TOM YHCIIE C HCIOJIB30BAHUEM MY3bIKAIEHBIX
WHCTpyMeHTOB). HabmoieHre u 00bsICHEHUE SIBICHUS
aKyCTUYECKOTO Pe30HaHca. AHAIN3 OPUTHHAIBHOTO TEKCTa,
MOCBSIIEHHOT'O MCIIONB30BAHUIO 3BYKA (WU YIILTPa3ByKa) B
TEXHHUKE (9X0JIOKALUS, YIBTPa3BYK B MEAULIMHE U IIP.).

BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTh
eé pacrpoCTpaHEHus.
MexaHn4eckre BOJIHBI B TBEPIAOM
TeJe, CEHCMUYECKHE BOJIHBL. 3BYK.
I'poMKOCTB 3ByKa M BBICOTA TOHA.
Otpaxenue 3Byka. MH}pazByk u

YIBTpa3BYK.

Pasnen 10. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (3 TeMbl)




20 | DaeKTpOMAarHUTHOE IOJIE. ITocTpoenue pacCy)aeHul, 000CHOBBIBAIOIINX B3aUMOCBA3b | DIEKTPOMArHUTHOE TOJIE. IIpounTath
ANEKTPUUECKOr0 U MArHUTHOTO MOJICH. DIIEKTPOMATHUTHBIE BOJIHBI. §43
21 | DnexTpoMarHUTHBIE BuexnaccHoe OKCIEPUMEHTAILHOE H3yIE€HUE CBOMCTB 3JIEKTPOMArHUTHEIX | CoiicTBA 3JIEKTPOMArHUTHBIX [IpounTats
BOJIHBI. MEPOIIPHUATHE 110 BOJIH (B TOM YHCJI€ C HOMOILBIO MOOMIBHOTO Teae(OHa). BouH. 11IKasa 3MeKTPOMATHUTHBIX §44
¢dusmke, AHanu3 peHTTeHOBCKUX CHUMKOB UE€JIOBEYECKOI'O OPraHu3Ma. BoH. VICTIONB30BAHIE
nocasiieHHoe J{Hio AHanu3 TeKCTOB, OMUCHIBAIOLINX MIPOSBICHUS
. DJIEKTPOMArHUTHBIX BOJIH IS
pamuo «Tyna, T7ie He | 2JIEKTPOMAarHUTHOTO M3JIy4EHHs B IPUPOJE: JKUBBIE .
CJIBILLIHO TOJIOCa OpraHu3MBbl, H3y4CHUsI HEOCCHBIX TeJN (CMBICJIOBOE YTEHHE). COTOBOU CBA3H.
(BupTyasnbHast Pacno3HaBaHue ¥ aHAIN3 PA3INIHbIX IPUMEHEHUH] OJeKTPOMAarHuTHas NPHUPo/a
9KCKypcusi) 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE. cera. CKOpPOCTH CBETA.

22 | DieKkTpoMarHuTHas Pemenne 3amau ¢ ucmonp3oBanneM GOpMyI ISl CKOPOCTH BosHoBbIe cBoiiCTBa CBETA. IIpounTarsb
MIPUPOJIa CBETA. DJICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI 1 YaCTOTHI CBETa §47,48

Pa3nen 11. CBeToBble siBJeHHs (5 TEM)

23 3aKOHBI INoiirenc Xpuctuan. | HabmiogeHue OmbITOB, JEMOHCTPUPYIOLINX SIBJICHUE Hcrounuku cera. Jlydesast mogens | IIpountaTh
pacmpoctpaHeHus cBeta | 395 ner co nHA MPSIMOJIMHEWHOTO PacIpOCTPaHEHUs CBeTa (BO3HUKHOBEHHE | cBeTa. [IpsaMonmHeitHoe §63,64

POXKIEHUS TEHU U MOJIyTeHN ), U UX UHTEPIPETaIUs C UCIIOIb30BaHUEM | PAacIpOCTpaHEHHUE CBETa. 3aTMEHUS (YueOHuk:
MOHATHSL CBETOBOTO JTyda. OObICHEHHE M MOJIETUPOBAHNE Connua u JIynsl. Otpaxenue ceta. | ®usuka, 8
COJIHEYHOTO U JIyHHOr0 3aTMeHuil. ccneaoBanue [Tnockoe 3epkano. 3aKOH OTpaXKeHUsST | KJIacc)

24 | OtpaxeHue CBETA. 3aBHCUMOCTH yIJIa OTPAXKEHHUS] CBETOBOTO JIy4a OT yria cgeta. [Ipenomnenne cBeta. 3aKoH [Ipounrarts
[Tnockoe 3epkano. 3akoH najeHus. M3yueHue cBONCTB U300paKeHHUsI B IIIOCKOM MIPEJIOMJICHUS CBETA. §65,66 (8
OTPaKCHHMS CBETA. 3epkaine. HaOmonenne n o0bsicHEHHE OTBITOB 110 moirydeHuio | [lomHOe BHyTpeHHEE OTpaskeHue KJ1acc)

25 | TlpenomieHue cBeTa. n300paKeHWH B BOTHYTOM U BBIITYKJIOM 3€pKajax. ceeta. Mcnonb3oBanue BHYyTpeHHETO | [Ipounrath
3akoH MpeIOMIICHUS HaOmronenre U 00bSICHEHHUE OIBITOB 10 NPEJIOMJICHUIO CBETA | OTPa)KE€HHUS B ONTUYCCKUX §67 (SKnacc)
cgerta. [losHOE Ha TpaHMIIe PA3INYHBIX CPEJ, B TOM YHCIIE OIBITOB C MOJIHBIM | CBETOBOJIAX.

BHYTPEHHEE OTPaKEHHE BHYTPEHHHM OTpaxkeHueM. VccienoBanue 3aBUCUMOCTH yTiia

CBeTa. MIPEeIOMJIEHHS OT YTIJia IMaieHHs CBETOBOTO JIyda Ha TPaHUIIe
«BO3LyX—CTeKJIO». Pacrio3HaBaHMe SBICHUM OTpaKEHUS U
MPEJIOMIICHHSI CBETA B IIOBCETHEBHOM KU3HU. AHAIN3 U
00BsICHEHHE SIBIICHUS ONTHYECKOro MuUpaxa. Pemenue 3anau
C UCTIOJIH30BAHUEM 3aKOHOB OTPAKEHUS U TPEIOMIICHUS
cBeTa

26 | JIMH3BI U ONITHYECKHE [ony4enue n300pa>keHUH ¢ MOMOIIBIO COOMpAIOLIEH 1 JInnza, X0/ Jydell B JIMH3E. IIpountats
npubopsl. a3 kax pacceuBaromie 1uH3. OnpeneneHne GokycHoro pacctossaus | OnTudeckast cucTeMa. §68-70 (8
ONITUYECKas CHCTEMA. Y ONITUYECKOHN CHIIBI COOMPAIOIIEH TNH3bI. AHAIN3 Onrtuveckue npruOOpPHI: KJIacc)

JlaGoparophast pabora
Ne5 «Omnpenenenne
(hOKYCHOI'O pACCTOSHUS U
OINITHYECKOW CHIIBI
JIMH3BD»

YCTpOWCTBA U MPUHIIUIIA JEHCTBUS HEKOTOPBIX ONITUYECKUX
npuOOpOB: oToarnmapara, MUKPOCKOTIa, TEIECKOTa

(MC — 6uomorus, aCTpOHOMHS ).

AHanu3 siBiieHU# OJIM30PYKOCTH U JAITEHO30PKOCTH,
npuHIuMna nericteus ouko (MC — Ouoorus)

¢doroarmnapar, MUKpOCKOI

u Teneckon. ['na3 kak onrtuyeckas
cucreMa. biauzopykocTs 1
JTaTbHO30PKOCTh




27 | Paznoxenwue 6emoro HabGmroaenue mo pa3inokeHuIo OeIoro cBeTa B CIIEKTP. Pasnosxenue Genoro ceera IIpounTats
CBETa B CITCKTP. HabGmronenue u 0ObSICHEHHE OIBITOB TT0 TMOIY4YeHHUIo 0etoro | B criekTp. OnbITel HeloTOHA. §49-50
Hucnepcus caera. CBETa MPH CJI0KEHUU CBETA Pa3HBIX LBETOB. CrnoxeHue CreKTpaJbHBIX LIBETOB.

JlaGoparophast pabota Ne [IpoBeneHue U 0OBSICHEHUE OMBITOB 110 BOCIIPUATHIO [IBETA Hucnepcus cera
6 «OrbITHI 11O MIPEAMETOB TIPU UX HAOIIOACHUH Yepe3 IIBETOBBIC (DHIIBTPHI

pa3inokeHuro 0enoro (UBETHBIE OYKN)

CBETa B CIIEKTP U

BOCIIPHUATHIO IIBETA

IPEIMETOB IIPU UX

HAOJIIOJICHUH Yepe3

IIBETOBBIE (HIIBTPBI»

Pa3znen 12. KBanToBble siBjieHus (7 Tem)

28 | Ucnyckanue u O6cyxnenue nenu onbiToB Pesepdopaa mo nccnenoBanuro | OmbiTel Pesepdopaa u mnanerapuas | [Ipounrtats
TMIOTJIOLLIEHUE CBETA aTOMOB, BBIJIBH’)KEHUE TUTIOTE3 O BO3MOYKHBIX pE3yJibTaTax Mozenb aroma. Mozens aroma bopa. | §51,52
aTOMOM. OIIBITOB B 3aBUCUMOCTH OT MPEAIOIaraeMoro CTpoeHuUs Hcnyckanue u MOrIomeHne CBeTa

aTOMOB, ()OPMYJIMPOBAHKE BHIBOJIOB U3 PE3yJIbTATOB OMNBITOB. | aToMOM. KBanTh!. JIuneluarsie
OO6cyxIeHre POTUBOPEYHIA IITAHETAPHON MOZIEIH aToMa CHEKTPBHI.

Y OCHOBaHMIA JIs THIIOTE3bI bopa o cTaliMoHapHBIX OpOUTax

ANEeKTPOHOB. HaOmroieHne CIionTHbIX U TMHEHYaThIX

CIEKTPOB M3TY4CHUsI Pa3InUHBIX BeulecTB. O0bsICHEHNE

JIMHEMYaThIX CIIEKTPOB M3IYUYEHHUS

29 | PagmoakTHBHOCT. Kpyrmsrii cron OO0cyxeHre BO3MOXKHBIX THITIOTE3 O MOJIEISIX CTPOCHHUS PagnoaktuBHOCTE. Anb(a-, 6eTa-u | [Ipounrars
CtpoeHune aTOMHOTO «['moGanbHBIE anpa. OnpeneneHue cocTaBa aaep Mo 3aJaHHBIM MacCOBBIM M | TaMMa-Hu3iny4deHus. CTpoeHue §55,56
sanpa. HykiionHas Mojiens | mpoOiieMbl 3apsAA0BBIM YHCIIAM H 110 MOJIOKEHUIO B IEPUOINYECKON aToMHoOro a1pa. Hykimonnas mojens
ATOMHOTO sJIpa. COBPEMEHHOCTH» cucteme neMeHToB (MC — xumusi). AHaJIN3 H3MEHEHUs aTOMHOTO s71pa. M30TOomBI.

JlaGoparophas pabota COCTaBa AJpa U €ro MOJOXKEHUS B IEPUOINIECKON CHCTEME PagnoaxkTrBHBIEC IPEBpAILIEHUS.
Ne7 «M3mepenue npu a-paguoaktTuBHOcTH (MC — xumus). Mcecnenosanue [Iepuon nonypacnana.
paauanoHHOro GoHay TPEKOB 0-4aCTHII TI0 TOTOBBIM oTorpadusm. O6Hapyxkenue | JlelcTBUs paJuoaKTHBHBIX

30 | Mzorormsrl. Y U3MEPEHUE PaiMallMOHHOro (JOHA C MMOMOIIBIO TO3UMETPa, | U3ITyYEHHH Ha KHUBBIE OPraHU3MBI. [Ipouurars
PannoakTuBHbBIE OLIEHKA €r0 MHTEHCUBHOCTH. AHaIN3 OMOJIOTrMYECKUX Cuetunk I'elirepa, kamepa §53,61
MPEBPALLCHUS. Ilepuon W3MEHEHUH, NPOUCXOIAUINX 101 JEUCTBUEM PAJMOAKTUBHBIX | BUIbcOHA, My3bIpbKOBas Kamepa.
nojiypacmnaza  aTOMHBIX nznydennii (MC — 6uonorus). Mcnonb3oBanue OtxkpoiTHe TpoToHa. OTKPHITHE
sanep. paJiMOaKTUBHBIX M3TydeHuil B Mequirae (MC — Ouonorusi) | HeWTpoHa.

31 | SlmepHble peakuuu. Bcepoccuiicknit Pemenue 3agad ¢ UCNIOIB30BaHUEM 3aKOHOB COXPAaHEHUS SAnepnsle peakuyu. 3aKOHBI IIpountats
3aKOHBI COXpaHEHUS YPOK «IKOJIOTHSI U MAacCOBBIX U 3apSI0OBBIX YHCEI Ha ONPEACIICHNE PE3yIbTaTOB | COXPAHECHHS 3apsIOBOTO U §57,58,59,62
3apsA0BOTO M MACCOBOTO | DHEProcOepekeHney | AAEPHBIX PeaKIHi; aHAN3 BO3MOKHOCTH WIIH MacCOBOT'O YHCEJ. DHEPTHUs CBSI3N
YHCell. HEBO3MOKHOCTHU SIACPHON PEaKLHU. aTOMHBIX siiep. CBsI3b Macchl U

32 | DHeprust CBSI3M aTOMHBIX Ol1ieHKa SHEPIUU CBA3HU SAAEP C UCIIOJIb30BAHUEM (POPMYJIbI sHepruu. Peaknmm cunaTe3a U Odopmutsb
snep. CBsi3b Macchl 1 OWHIITEeWHa. JIeTIeHNA A7ep. OTYeT

sHepruu. JlaboparopHast

O6CY>K}.ICHI/IC MEPCIICKTHUB UCIIOJIB30BaHUS YIIPABIISICMOI'O

Ucrounuku snepruu ConHua u




padoTa Ne8
«HccnenoBaHue TPEKOB:
U3MEPEHUE SHEPTUU
YaCTHIIBI [0 TOPMO3HOMY
Ty TH

TEPMOSIIEPHOTO CHHTE3A.
OO0CcyXIeHNE IPESUMYIIIECTB U 9KOJOTHUYSCKUX MPOOIIeM,
CBSI3aHHBIX C AaepHOH 3HepreTukoi (MC — skosorust)

3BE3L.
SInepHas sHepreTuka

33 | HroroBast KOHTpOJIbHAS
pabota
34 | AHanu3 KOHTPOJIBLHOM

paboTHI.




VIl. Onucanue yueOHO-MeTOAUYECKOT0 1 MATEPHATBHO TEXHHYECKOT0 00ecnevyeHus
0o0pa3oBaTeIbHOIO Mpomecca

HopmaTuBHO-IpaBOBbIE€ HCTOYHMKH COCTABJIEHUA Ppadoyeil MporpaMmbl

1.

5.

denepalbHBIN TOCYAapCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT OCHOBHOTO 00IIEro oOpa3oBaHUs
(6a30BBI YPOBEHB), YTBEPKIACHHBIN MMPUKa30M MuHHUCTEpCcTBa oOpa3oBanus u Hayku PD ot 17
Mmast 2012r. Ne 413 «OO6 yrBepxkIeHHH (peaepasbHOr0 roCyJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero oliiero oopazoBaHUsS» (C U3MEHEHUSIMU U JOTMOJIHEHUSIMH OT 29 nexalps
2014 ., 31 nexabps 2015 ., 29 urons 2017 r.; pen. ot 11.12.2020r.);

®denepalibHbII rocy1apcTBEHHBIH 00pa30BaTeIbHbIA CTaHIAPT OCHOBHOTO 00IEro 00pa3oBaHus,
YTBEPXACHHBIN ITprKazoM MunucrepcTa npocsenienus: Poccuiickoit @enepaunu ot 12.08.2022
Ne 732;

OdenepanbHas oOpa3oBaTellbHAs MPOrpaMMa CpPETHEro OO0IIero oOpa3oBaHUs, YTBEPIKICHHAsS
npukazoM MunucrepcrBa mnpocsemienuss Poccuiickoin ®enepanmu ot 18 mas 2023r. Ne 371
(3apeructpupoBanHas MunucrepctBoMm roctuiuu Poccuiickoit ®enepanuu 12 urons 2023r. Ne
74228);

denepallbHBIN TIEpeYeHh YUYCOHUKOB, PCKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K HCIIOIH30BAHUIO B
o0mieo0pa3oBaTebHOM — Mpolecce B O0pa3oBaTENbHBIX  YUPEKICHUAX, PeaTU3yIOIIUX
oOpa3oBaTeNnpHBIE TPOTPAMMBI  OOIIETO OO0Opa3oBaHUs H HMMEIOUIMX TOCYJapCTBEHHYIO
aKKpeIUTAIUIO, C YYETOM YTBEP>KICHHOIO MprkazoM MuHHCTepcTBa npocsemieHus: Poccuiickoit
®enepanun ot 20 mast 2020 1. Ne 254 na 2022 — 2023 y4eOHBIN TOIT;

OdenepanpHas pabodas nporpamma 1o ¢usuke (s 7 — 9 kimaccoB 00pa3oBaTEIbHBIX
opranuzanuii), M., 2023r.

YueOHasi U cIPaBOYHASA JIUTEPATypa

6.
7.
8.
9.

10.
11.
12.
13.

14.

15.

®wusuka. 7 ki.: yaeonuk / A.B. Ilepsiukun, E.M. I'ytauk. - M.:[Ipoda, 2013r.

®wusuka. 8 ki1.: yueobnuk / A.B. [lepoiikun, E.M. I'ytHuk. - M.:/[Ipoda, 2013r.

®usnka. 9 ki.: yaeonuk / A.B. Ilepsimkun, E.M. I'ytauk. - M.:[lpoda, 2014r.

®usuka. 9 knacc. Meroandeckoe nocodue/ E.M. I'ythuk, O.A. Uepnukosa. — M. [Ipoda, 2016
®dusuka. 7 kinacc. Meroanueckoe nocodue/ H.B @unonosuu. — M. Ipoda, 2015

®dwusuka. 8 knacc. Meronuueckoe nocooue/ H.B @unonosuu. — M. [Ipoda, 2015

Bonkor B.A. VHuBepcaabHBICE TOYpOYHBIE pa3paboTku mo ¢usmke: 9 kmacc. — 3 —e U3,
nepepabot. u gom. — M.: BAKO, 2012

A.E.Mapon, E.A.Mapon «/Iunaktuueckue martepuanbl. ®usmka 8§ wmacc», 2010, Mocksa,
HApoda.

I'ytauk E. M. ®usuka. 8 ki.: TemaTuueckoe M MOypoyHOE IUIaHUpOBaHUE K yueOHUKY A. B.
[Nepbrknna «Pusuka. 8 kinace» / E. M. I'yrhuk, E. B. PeibakoBa. [lox pen. E. M. I'ytauk. — M.:
Hpoda, 2002

Kabapaun O. @., Opnos B. A. ®usuka. Tectsl. 7-9 knaccel.: YueOHO-MeToANYECKOE TTOCOOHUE. —
M.: Ipoda, 2000

:‘)HeKTpOHHbIe HCTOYHMKH JJIsd UCII0JIb30BAHUSA B y'-lCﬁHOM mpouecce

16.

ANIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPChl U3 €AMHOW KOJUICKIIMH ITU(PPOBBIX 00pa30BaTEIbHBIX
pecypcoB (http://school-collection.edu.ru/), katamora ®enepanpbHOro IeHTpa UHPOPMAIMOHHO-
obpaszoBatensHBIX  pecypcoB  (http://fcior.edu.ru/):  uHbOpPMAaNMOHHBIE,  AJIEKTPOHHBIC
YIPaXHEHUSI, MYJIbTUME/IHA PECYPCHI, SJICKTPOHHBIE TECTHI

VIIl. Ilnanupyemble pe3yJbTaThbl H3yYeHHUs Y4eOHOr0 nMpeaMeTa
K xoniy oOyuenust B 7 kJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)karhb

c(OPMHUPOBAHHOCTh y O0YHAIOIIUXCS YMEHUH:

o HCIIOJb30BAaTh IIOHATHUA: q)HSI/I‘IeCKI/Ie 1 XUMHUYCCKUEC SBJICHUS, Ha6J'IIOJIeHI/Ie, SKCIICPUMCHT,

MOJIeJIb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHhIe COCTOSIHHSI BEIIEeCTBa
(TBépmoe, KHMIKOE, Ta3000pa3HOE), MEXaHHYECKOE [BIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAeKTOpHsA, pPaBHOJCHCTBYIOMmAs cuia, Acdopmamus (ympyras, IDIaCTHYECKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IbI;


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

. pasnuyarh sBieHUs (IudQy3us, TEIUIOBOE ABIKEHHE YacCTHI[ BELIECTBA, PaBHOMEPHOE
IBW)KEHUE, HEPaBHOMEPHOE [BHKEHHME, WHEPLHsA, B3aUMOJCHCTBHE Tell, paBHOBECHE TBEPIBIX TEN C
3aKpEMJIEHHON OCBIO BpallleHUs, Iepenada JaBlICHUs TBEPABIMHM TEJIAMHU, JKUIKOCTSIMM W Ta3aMu,
aTMOC(pepHOE JaBJICHME, IUIaBaHHE TeJl, NMPEBPALICHUS MEXAaHUYECKOM SHEpruH) IO ONUCAHHIO HX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIHNX JaHHOE (PU3NUYECKOE SIBIICHHE;

. pacrio3HaBaTh [IPOSABICHNE U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MUPE, B TOM
yucae (U3NYECKHe SBICHUS B MPHPOJIE: MPUMEPHI IBUKECHUS C PA3IMYHBIMH CKOPOCTSIMHU B JKUBOH U
HEeXXHBOH Npupoze, AeiicTBUEe CHIIbI TPEHHs B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(HEPHOro AaBICHUS Ha
KUBOM OpraHu3M, IUIaBaHUE PbIO, pblUary B TEJIE YEIOBEKa, IIPH 3TOM IEPEBOJAUTD ITPAKTUUECKYIO 3a/1auy
B y4eOHYI0, BBIJIENIATh CYyLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) GU3UUECKUX SBICHUA;

. OIKCHIBATh M3YYECHHBIC CBOMCTBA TeN W (PU3MUECKUE SBJICHUS, UCIOJB3Ys (PU3UUECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEILECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTb, CHJa
YIOPYTOCTH, CHJIa TSKECTH, BEC Teja, CUJa TPEHHUs, JaBieHHE (TBEPAOro Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIAa, MEXaHUYecKas paboTa, MOLIHOCTb, IUIEYO CUJIbI, MOMEHT CHJbI, KOA(QPHUIHEHT
II0JIE3HOT'O JEMCTBUSI MEXaHU3MOB, KUHETHYECKAs U TOTEHIMAIIbHAS SHEPIHs), IPU ONMCAHUM NTPABUIIBHO
TPAaKTOBaTh (DPU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS M €AMHUIBl (PU3HMUECKUX
BEJIMYMH, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMH BEIMYHMHAMH,
CTPOUTH TPa(pUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U IPOLECCHI, UCIOJIb3Ys MpaBuUia
CIIO’)KEHMsI cuil (BAOJIb OJHOW mpsMoii), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, NpaBHIIO
paBHOBecHsI ppluara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHUYECKON SHEPIHH,
IIPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMaTHYECKOE BhIPAXKECHUE;

. OOBSICHATH (PU3UYECKUE SBIICHHS, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTyalluil IPaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUMHHO-CIIECTBEHHBIE CBS3U, CTPOUTH
o0bsicHeHUE U3 1—2 JIOTUYECKUX IaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (M3WYECKHUX SIBICHUH,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

. pematb pacu€THble 3adauyd B 1-2 [JEHCTBUS, HCHOJB3Ysl 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3aJaud 3allUChIBaTh KpPaTKOE
yCIIOBUE, NOJCTAaBIATh (U3UUECKHE BEIUYMHBI B (GOPMYJIbI U MPOBOAUTH pPACUYETHI, HAXOIUTh
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE Ui PELICHMs 3a/ad, OICHHWBATh PEATUCTHYHOCTh MOJYYEHHOM
(hbU3UYECKON BEITMYHMHBI

. pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIHU (PU3NIECKUX METO/OB, B
ONHMCAaHUU HCCJENOBAaHUS BBIACIATh IPOBEPSIEMOE MPEANoNOKEeHHe (TUIoTesy), pasiuyaTb U
MHTEPIPETHPOBATH MOJIYyUYEHHBIN Pe3ysbTaT, HaXOJUTh OMIMOKU B XOJ€ OIBITA, JAeaTh BBIBOJBI MO €r0
pe3yJibraTam;

. IPOBOJUTH OIBITHI IO HAOMIOJCHUIO (PU3UYECKUX SIBICHUHN MM (PU3MUECKUX CBOMCTB Tell:
(GbopMynupoBaTh  MPOBEPSEMbIE  MPENANOJIOKEHUS, COOMpaTh YCTAHOBKY U3  MPEUIOKEHHOIO
000pyZ0BaHUs, 3aMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

. BBIMOJHATh NPSMbIE MU3MEPEHHUs PAcCTOSHUS, BPEMEHM, MAacchl Tena, 00bEMa, CHIIbI U
TEeMIepaTypbl C MCIIOJIB30BAaHUEM AaHAJOTOBBIX M IM(PPOBBIX NPUOOPOB, 3alMCHIBATh IMOKa3aHHA
MPpUOOPOB ¢ YUETOM 3a7JaHHOM aOCOTIOTHOMN MOTPEITHOCTHA U3MEPECHHI;

. IPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOW (M3MYECKON BEIMYMHBI OT JPYro ¢
MCIOJIb30BaHUEM MPSMBIX U3MEPEHHUH (3aBUCHMOCTU IIyTH PaBHOMEPHO JIBUXKYILETOCS Tejla OT BPEMEHU
JBYDKEHUS TeJa, CUJIBI TPEHMsI CKOJBKEHHs OT Beca Tesa, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOHIAJM CONPUKOCHOBEHUS TE€J, CHUJIbl YIPYTOCTH OT YUIMHEHUS
NPY>KHUHBI, BBITAIKHBAIONIEH CHUIIBI OT 00bEMa MOrpyKEHHOM YacTH Tella U OT IUIOTHOCTH YKHJKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo, YCIOBUMN IMIaBaHUS Tell,
yCIOBUH paBHOBecHs pbluara M OJOKOB), y4yaCTBOBaTh B IJIJAHMPOBAHUHM YUEOHOTO MCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY M BBINOJHATh H3MEPEHUs, CIeAys MPeajoKeHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl IMOJYYEeHHON 3aBUCHUMOCTH (U3MYECKHUX BEIHUYMH B BHUJE NPEAJIOKEHHBIX TaOIMIl |
rpaduKoB, JeNaTh BIBOBI [0 pE3yJIbTaTaM HCCIEIOBAHNUS;

. IPOBOJUTH KOCBEHHBIE U3MEPEHHs (PH3UUECKUX BEIMYUH (IUIOTHOCTH BELIECTBA KHUIKOCTH
U TBEPAOTO TENA, CUJIAa TPEHUS CKOJIbXKEHHUS, 1aBJICHUE BO3/1yXa, BHITAIKUBAIONIAs CUJIA, IEHCTBYIONIAs Ha
NOTPYKEHHOE B JKUAKOCTh TeNO, KOA(P(UIMEHT MOJE3HOr0 NEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIys



MPEUIOKEHHONW WHCTPYKIIMHU: MIPU BBHIIOJHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATh 3HAYCHUE NCKOMOW BEJIMYHHBI;

. coOioaTh MpaBWiIa TEXHUKA OE30MacHOCTH MNpu  paboTe ¢ J1abopaTOpHBIM
o0opyIoBaHUEM;
. yKa3bIBaTh MPUHIMITEI ACHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,

JUHAMOMETp, COOOIMIAIOIINECs COCYIbl, OapoMeTp, pblyar, MOJBMXKHBIA W HEMOJBMKHBIM OJIOK,
HAKJIOHHA IIJI0OCKOCTB;

. XapaKTepU30BaTh MIPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpPOM Ha MX OMNMCAaHMA (B TOM 4YHUCIIE: MOALIMIIHUKH, YCTPOWCTBO BOJONPOBOJA, TMIPABINYECKUI
mpecc, MaHOMETpP, BBICOTOMEpP, IOPIIHEBOM HACOC, apeoMeTp), HUCIOIb3ysS 3HaHHS O CBOICTBax
(bu3NYEeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH MpUMEpbl  (HaXxoAuTh UHGOPMANUMIO O MpUMEpax) MPAKTUYECKOTO
UCTOJB30BaHUS (PM3NYECKUX 3HAHWHA B TOBCEIHEBHOW >XH3HHM Uil oOecrieyeHus: Oe30MacHOCTH IPH
oOpallieHuu ¢ MpudboOpaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 370POBbsI U COONIOACHUSI HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELIE;

. OCYIIECTBIISAITh OTOOp HCTOYHUKOB HUHPopManuu B VHTepHETe B COOTBETCTBHH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUS pPa3IMYHbIX
WUCTOYHUKOB BBIICNIATH HMHPOpPMAINIO, KOTOpas SABISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

. UCIIONIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHuil HAYYHO-TIOMYJSAPHYIO JIUTEPATypy
(U3NIECKOTO CONEpKAHMS, CIIPABOYHBIE MaTEpHAbl, pecypchl cetn MHTepHeT, BianeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBCHHBIC KpaTKHWE NMUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManmu (U3NYECKOTO COJEpKaHUs, B TOM UHWCIEe NyOIMYHO JeNaTh KpaTKue
COOOMICHUSI O pe3yNbTaTax MPOEKTOB MM y4eOHBIX MCCIEIOBAHMIA, IPU STOM I'PaMOTHO HCIIOJIB30BATh
M3YYCHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIUEH;

. IIPY BBINOJIHEHUU Y4YEOHBIX IPOEKTOB U HCCIEJOBAHUM pacHpeneNsaTh OO0S3aHHOCTU B
rpynie B COOTBETCTBMU C IOCTAaBICHHBIMHM 3a/ladyaMH, CIEAUTh 3a BBIIOJIHEHUEM IJlaHA JIEHCTBHIA,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJl B AESITENBbHOCTb I'PYMIbI, BbICTpaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koniy oOydenus B 8 kij1acce rnpeMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

. UCIIOJIb30BaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE IBM)KEHHE aTOMOB H
MOJIEKYJ, arperaTHbIe COCTOSIHHS BEIIeCTBa, KpHCTAJUIMUECKWe U amMopdHBIe Tela, HACBHIIICHHBIA U
HEHACBILICHHBIN Map, BIAXKHOCTb BO3/AyXa, TEMIIepaTypa, BHYTPEHHsISI SHEpPrus, TEIJIOBOW JBHUraTellb,
3JIEMEHTApHBIN 3IEKTPUUECKUIN 3apsll, HIEKTPUUECKOE IO0J€, MPOBOAHUKUA U TUAIEKTPUKU, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

. pa3iuuath SBICHHUS (TEIUIOBOE pacHIMpEeHHEe H CKaThe, TeIulonepenaya, TEIIoBOe
paBHOBEcHE, CMauMBaHHE, KaNWUIIpHbIE SBJIEHHUS, MHCIAapeHHe, KOHJACHCcalus, IUIaBJICHUE,
KpucTainu3anus (OTBepJAeBaHUE), KHUIIEHHE, Teruionepenadya (TerIoNpPOBOAHOCTh, KOHBEKIIHS,
U3JIy4EHUE), DIIEKTPU3alUs Tel, B3aUMOJCICTBHE 3apsA0B, NEHCTBUS 3JIEKTPUUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEUCTBHUE MAarHUTOB, JEWCTBME MArHUTHOTO IIOJS Ha TPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHas WHAYKIMS) 1O ONUCAaHUI0 WX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

. pacro3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3UUYECKUX SBJICHUHN B OKPYKAIOIIEM MUPE, B TOM
grciie GU3MYECKre SIBICHUS B MPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KaWIUISPHBIE SIBJICHUSI B IPUPOJIE,
KpUCTAJIJIBI B ipUpoJie, n3nydeHue ColHla, 3aMep3aHnue BOA0EMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHEra, JJEKTPUUYECKHUe sIBIICHUsS B aTMocdepe, SIEKTPUUECTBO >KUBBIX OpPTaHU3MOB,
MarHuTHOE Mosie 3eMjH, JApei( MOII0COB, pPOJb MAarHUTHOTO MOJIS JJISL JKU3HM Ha 3emiie, MOJIIPHOE
CUSTHUE, TIPU STOM TEPEBOAMUTH MPAKTUYECKYIO 3371ady B Y4eOHYIO, BBIIESATH CYIIECTBEHHBIC CBOWCTBA
(npu3HaKy) PU3NUECKUX SIBICHUI;

. OMKCHIBATh M3yYCHHBIC CBOWCTBA TeNl W (DU3MUYECKUE SBJICHHSI, UCTONB3Yys (pU3Mveckue
BEJIMYMHBI (TeMIieparypa, BHYTPEHHSS DSHEPIus, KOJMYECTBO TEIUIOTHI, YJeNbHAs TEMI0EMKOCTh
BEIIECTBa, yJelbHAas TEIUIOTa IUIABJICHHS, yIAeNbHAs TEIUIOTa MapooOpa3oBaHUs, yAENbHAs TEIJIoTa
CrOpaHus TOIUTMBA, KO3(PPUIMEHT MOJIE3HOTO NEHCTBUS TEINIOBOM MAIIMHbBI, OTHOCUTEIbHAS BIAXKHOCTh



BO3/lyXa, DJEKTPUUECKUM 3aps]l, CHJIa TOKA, 3JEKTPUUYECKOE HANPSIKEHUE, COIIPOTUBIECHUE MPOBOIHUKA,
yIlelnbHOE CONPOTHUBICHHE BEIIECTBA, pab0oTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA), MPH ONUCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUNA CMBICT HCHOJb3YyEeMBIX BEIMYUH, OOO3HAYCHHS W EIUHHIIBI
(GU3NYeCKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYI (GU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

. XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUECKUE SABJICHUS U MPOLECCHI, UCIONIb3Ysl OCHOBHBIE
II0JIO)KEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUU CTPOEHHUS BELIECTBA, MPUHLUII CYNEPIIO3ULIUHN TOJIEH
(Ha Ka4ecTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsja, 3akoH Oma Juid ydacTka LenH, 3akoH Jlxoymsa—
Jlennia, 3aKOH COXpaHEHHs YPHEPTUH, IPU STOM JIaBaTh CIOBECHYIO (DOPMYyITHMPOBKY 3aKOHA U 3alMCHIBAThH
€ro MaTeMaTU4YeCKOE BBIPAIKEHUE;

. OOBSICHATH (PU3MUECKUE TPOIIECCHl U CBOKWCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATh  IPUYMHHOCIEACTBCHHBIE  CBA3H, CTPOMTH
o0bsicHeHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3Y4YEHHBIX CBOWMCTBA (M3UYECKHUX SIBJICHUH,
(bU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pemath pacu€THble 3ajaud B 2—3 JIEHCTBHS, HCHOJNB3YSd 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJlaud 3allUChIBaTh KpPaTKOE
YCIIOBHE, BBIABIATH HEAOCTATOK JAHHBIX IS PEIICHUS 3a/aud, BBIOMpATh 3aKOHBI U (HOpMYIIHI,
HE00XoAuMBbIe AJs €€ pelleHUs, IPOBOAUTh PAcU€Thl U CPAaBHUBATH MOJYUYEHHOE 3HaYeHHE (PU3NUECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

. pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3MUYECKUX METOJIOB,
UCIOJIb3YSl  ONHCAaHUE  UCCIIEOBAHMS, BBLACIATH IPOBEPSEMOE  IPEAINOJIOKEHHE, OLICHUBATH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIECHUS UCCIIEOBAHMS, J€JIaTh BBIBOJBL;

. IPOBOJUTH OTBITHI 110 HAOMIOJCHUIO (PU3UYECKHUX SBICHUN MM (PU3MUYECKHX CBOWCTB TEI
(kanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTb JaBJICHUsI BO3/AyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH
IpolLecca OCThIBAaHMSI W HArpeBaHus MpPH M3IY4YEHUH OT I[BeTa H3JIydaromeld (Iorjaomaniei)
IIOBEPXHOCTU, CKOPOCTh HMCHAPEHUS BOJbl OT TEMIIEPATypbl JKUIAKOCTH U IUIOIIAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLUs T U B3aUMOJAECUCTBUE 3IEKTPUUECKUX 3apsi/i0B, B3aUMOAEHCTBHE MOCTOSIHHBIX MarHUTOB,
BHU3YyaJIM3alysl MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MarHUTHOIO IOJISI HA MPOBOJHUK C
TOKOM, CBOMCTBa 3JI€KTPOMAarHuTa, CBOMCTBA AJIEKTPOJABHUraTeNs MOCTOSIHHOIO TOKa): (OpMyJIHpOBaTh
IpoBepseMbIe PEANOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEJIOKEHHOI0 000PYAOBaHUS, OMHUCHIBATH X0
omnbITa U (GOpMYIHPOBATH BHIBOBL;

. BBITOJIHATH NPSAMBIE U3MEPEHUS] TEMIIEPATYPbl, OTHOCUTEIBLHON BIIaXXHOCTH BO3yXa, CHJIIBI
TOKa, HANpsOKEHUS C HUCMOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB M AATYMKOB (PU3MUECKUX BEJIUYUH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHON MOIPEIIHOCTH;

. MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIIMYMHBI OT JPYrol ¢
UCMOJb30BAHUEM MPSIMBIX H3MEPEHMH (3aBHUCUMOCTh CONPOTHUBIIEHUS IPOBOJHUKA OT €ro JJIUHBI,
IUIOUIAIM TIONIEPEYHOr0 CEYEHUsS U YAEIbHOTO COINPOTHUBIIEHUS BEIECTBA INPOBOJHUKA, CHUJIBI TOKA,
UAYHIETO 4Yepe3 INPOBOJHHUK, OT HANPSDHKEHWsS Ha NPOBOJHUKE, HCCIENOBAaHUE IIOCIENOBATENBHOIO U
NapajuleIbHOTO COEAMHEHWM IPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAaHUE, COOMpATh YCTAHOBKY H
BBIMOJIHATE M3MEPEHUs, cielysd NpeAsIo)KeHHOMY IUIaHy, (HUKCHpPOBATh pe3yabTaTbl MOTYyYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIEIOBaHMUS;

. IPOBOJIUTH KOCBEHHbIE H3MepeHHs] (U3NYECKUX BeIMYUH (yAenabHas TerIoEMKOCTb
BEIIECTBa, COMPOTHBIEHUE MPOBOAHMKA, padOoTa M MOIIHOCTH AJIEKTPUUYECKOrO TOKA): IUIaHUPOBATH
U3MEpeHusi, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CJenys NpeAOKEHHOM WHCTPYKLUH, U
BBIUUCIISATH 3HAUEHNE BEIHUNHBI,

. coOnrofaTh TpaBWia TEXHUKKM Oe30macHOCTH 1mpu  pabore ¢ 1abOpaTOpHBIM
o0opyI0BaHUEM;
. XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUYCHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMCTB C

OMOpOM Ha WX OMMCaHUsA (B TOM 4YHCIIE: CHCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOHHA,
amMmepMeTp, BOJIBTMETP, CUETYMK DIEKTPUYECKOH DHEPTruu, OJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTeNIbHBIC DJIEKTPONPUOOPHI (MPUMEPHI), DJIEKTPUUECKHE MPEIOXPAHUTENN, OSJIECKTPOMATHHT,
QJICKTPOABUTATCIIb MMOCTOAHHOI'O TOKa), HCIIOJIB3YsS 3HAHUA O CBOHCTBax (bI/I?)I/I‘-ICCKI/IX SIBJICHUU U
HeoOXoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M N3MEPUTENIbHBIE TPHOOPHI IO CXeMaM
U CXEMAaTHYHBIM PUCYHKaM ()KUIKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETP, THTPOMETP, JBHUTATENb



BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKON, pEOCTaT), COCTABJIATh CXEMBbl JJIEKTPHYECKUX Lemend ¢
MOCJIEIOBATEIbHBIM W MapaUIeIbHBIM COEAMHEHHEM »JJIEMEHTOB, pa3iinyas YCJIOBHbIE OOO3HAUEHUS
HJIEMEHTOB JICKTPUYECKHX IIETICH;

. NPUBOAUTH TMPUMEpPHl  (HaXOAWTh HMHPOPMALMIO O TpUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUSl (PU3NYECKUX 3HAHHWH B TOBCEIHEBHOW XH3HH JUIsl OOecredyeHus Oe30MacHOCTH IpHU
oOpaltlleHuu ¢ MpudopaMu U TEXHUYECKUMH YCTPOICTBaAMH, COXPAHEHUSI 3I0POBbs U COOJIIO/IEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpee;

. OCYIIECTBIISATh MOUCK MH(pOpMaluu (U3NYECKOro cojepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH M MYyTEM CPaBHEHUS IONOJHHUTEIBHBIX HCTOYHHUKOB BBIACIATH HH(OPMAIUIO,
KOTOpasi SIBJISICTCS] IPOTUBOPEUMBOI HIIK MOKET ObITh HETOCTOBEPHOM;

. UCIIOJIb30BaTh TPH BBHIMOJHEHUHM Y4YeOHBIX 3aJaHWi HAyYHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3nuecKoro cojaep:KaHus, CIpPaBOYHBbIE MaTepHalbl, pecypchl cetu MHTepHeT, BiajgeTh MnpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBanus HH(POPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3laBaThb COOCTBEHHbIE NHCHbMEHHBbIE U KpaTKUE YCTHBIE COOOIIeHMs, 00001as
UHPOPMALIMI0O M3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOTO COJIEpKAaHUSA, B TOM YHCIE ITYOJUYHO
MIPEJICTABIATh PE3yJabTaThl MPOEKTHONM WM HMCCIEA0BATENbCKOW NEATEIbHOCTH, MPHU 3TOM TIPaMOTHO
WCTOJB30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH, CONPOBOXKIATH BBICTYIUICHUE
Mpe3eHTalNEH;

. OpY  BBHIMOJHEHUH YYEOHBIX IPOEKTOB M HCCICAOBAHUN (U3MUECKUX IPOIECCOB
pacmpenenartb OO0S3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTAaBICHHBIMU 3aJadyaMu, CIEIUTh 3a
BBITTOJIHEHUEM IIJIaHa JCUCTBUI M KOPPEKTHPOBATH €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B
JESTeNbHOCTh TPYIIBI, BBICTPAaWBAaTh KOMMYHUKAaTHBHOE B3aWMOJEWUCTBUE, MPOSBISAS TOTOBHOCTH
pa3perath KOHQIHKTHL.

K koniy oOyuenus B 9 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaThb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

. UCIIONIb30BAaTh TOHATHSA: CHUCTeMa OTcuéra, MarTepualibHasg TOYKa, TPaeKTOPHs,
OTHOCUTEIIFHOCTh MEXaHMUYECKOro JBWKEHHUs, nedopmanus (ympyras, IUIacTHYeCKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh M TEPErpy3KH, LEHTP TSHKECTH, aOCONIIOTHO TBEPAOE
TEJO, IIEHTP THKECTU TBEPIOTO TENa, pAaBHOBECHE, MEXaHWYECKHE KOJIeOaH s U BOJHBI, 3BYK, HH(pa3ByK
U yJAbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, LIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M
JTaTbHO30PKOCTh, CIIEKTPHl MCIYCKAaHUS W TOTJIOMICHUs, anb(da, OeTa- U ramMma-u3iaydeHus, W30TOIBI,
sJIepHas SHEPreTHKa;

. pa3nuyath SIBIEHUS (paBHOMEpPHOE H HEPaBHOMEPHOE MPSMOJIMHEHHOE BU)KCHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEWHOE JBHXKEHHE, CBOOOJHOE MaJieHHEe Tel, PaBHOMEPHOE JBHXKEHHE I10
OKpY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUKECHUE, KOJIeOaTeIbHOE BMKECHUE (3aTyXaoIue
BBIHY)K/JICHHbIE KOJI€OAHHUs), PE30HAHC, BOJHOBOE JIBWXKEHHE, OTPaKEHUE 3BYKa, HPSIMOJIMHEIHOE
pacrpocTpaHeHHe, OTpaXCHWE W TPEJIOMIICHHE CBeTa, IIOJHOE BHYTPEHHEE OTPaXCHHE CBeTa,
pasyoxeHue 0enoro CBeTa B CIEKTP U CI0KEHUE CIIEKTPAIbHBIX 1IBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAs
PalMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa M3IIyYSHHsI) TIO ONMCAHHWI0 WX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

. pacrio3HaBaTh MPOSBICHNE H3YUCHHBIX (PU3UUECKUX SBICHUHA B OKPYKAIOIIEM MUpE (B TOM
yuciae U3NYecKue SBJICHUS B MPHUPOJE: MPUIMBBI U OTIHUBHI, JABMKeHHE MiaHeT CONHEYHOH CHCTEMBI,
pPEaKTHBHOE JBI)KEHHE JKMBBIX OPTaHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHHE,
celicMUYeCKHe BOJIHBI, IIyHaMM, 9XO, IL[B€Ta TeJ, ONTHYECKHUE SBICHHS B IMpPHUPOJE, OHOIIOTHYECKOe
JICWCTBUE  BUAMMOTO,  YJIbTPa(HOIETOBOTO W  PEHTICHOBCKOTO  M3IyYCHHWH,  €CTECTBEHHBIH
palMOaKTUBHBINA (HOH, KOCMUYECKHUE JTyYH, PaJHOAKTUBHOE N3ITydeHHE PUPOJIHBIX MUHEPAJIOB, JeHCTBUE
pPallMOAKTUBHBIX M3JIyYeHUH Ha OpPTaHWU3M YeJIOBeKa), MPH ATOM TEPEBOTUTH MPAKTHUYECKYIO 33]ady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

. OIMCHIBATh HM3YYCHHBIC CBOMCTBA TeNl W (U3UYECKUE SIBICHHS, HCIONB3yS (U3NIECKHE
BEIMYMHBI (CpeAHss M MIHOBEHHAas CKOPOCTh Tella INpPH HEPaBHOMEPHOM [BM)KEHUH, YCKOPEHUE,
nepeMeIeHue, MmyTh, YIrJIoBas CKOPOCTh, CHJIa TPEHUS, CHJa YIPYTrOCTH, CHJA TSHKECTH, YCKOpEHHE
CBOOOJHOTO MAaJCHUS, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHIJIBI, MEXaHW4YecKass paboTa M MOILIHOCTS,
MOTEHLIMAJIbHAs PHEPrHs Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHI[MAIbHAS SHEPTUs CXKaToU
NPYKUHBI, KHHETUYECKast SHEPTHsl, OJTHAs MEXaHUYeCKasi YHEPTus, IEPHO/ U 4acToTa KoJeOaHH, JmuHa
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMIIEHMS Cpefbl), Mpu



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIIOIB3YEMbIX BEJIMYMH, 0003HAUYEHUS W
eIMHULBl (PU3NUECKUX BEIUYHMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE AAHHYIO (DU3MUYECKYIO BEJINYHHY C
JAPYTUMH BEJTMUYMHAMH, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBHCUMOCTEH (PH3HMUECKUX BEIUYHH;

. XapakTepu3oBaTh CBOICTBA Tel, (PU3NYECKUE SIBICHUS M IPOLECCHI, UCIOJb3Ys 3aKOH
COXPAHEHHUS OHHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLUI CYHEPHIO3ULUU CHJI, HPUHLUI
oTHOcUTeNIbHOCTU [ anunnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMILYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAacCOBOI'O YHCEN IIPH SIIEPHBIX peaKUusiX, IpU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MATEMAaTUYECKOE BBIPAXKECHUE;

. OOBSICHATH (PU3HUECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CHUTyalui
IIPAaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa: BbIABIATh IPUUYMHHO-CJIEJICTBEHHbIE CBSI3H, CTPOUTh
00BbsICHEeHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpoil Ha 2—3 M3YYEHHBIX CBOWCTBA (M3WYECKHUX SIBJICHUH,
(bU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

. pemaTte pacy€THbIE 3a7aud (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIOJB3YS
3aKOHBl M (HOpMyJbl, CBs3bIBarOLIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/a4d
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISBIIATh HEJOCTAIOIINE UM U30BITOYHBIC JaHHbIEC, BBIOMPATh 3aKOHBI U
bopmynbl, HEOOXOAMMBIE JUIs PpELICHUs, IPOBOAUTh pacyéTbl M OLEHUBATh PEATUCTUYHOCTD
MOJTyYCHHOTO 3HAYCHHS (PU3NIECKON BETMUNHBI,

. pacrio3HaBaTh MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTh IMPU MOMOIIM (U3MUECKUX METOJIOB,
UCIOJIb3YSl  ONHCAaHUE UCCIIEJOBAHMS, BBLACIATH IPOBEPSEMOE  IPEANOIOKEHHE, OLCHUBATh
IPAaBUIBHOCTb IOPSI/IKA MPOBEACHUS HCCIEIOBaHMS, J1€JIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yJbTaThl
HaOJIIOIEHUI U OIIBITOB;

. IPOBOJUTH OMbITHI 110 HAOIIOJCHUIO (PU3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTroporo 3akoHa HploTOHa, 3aKkOHa COXpaHEHMsI YHEPIHM, 3aBUCUMOCTb Mepuojia KojeOaHun
IPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILJIMUTY (bl MaJIbIX
Kosie0aHui, MPSMOJIMHEHHOE PaclpOCTpPAaHEHUE CBETA, PasjIoKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE
CBOMCTB M300paXeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHHs IpeaMeTa B cOOMparollel JIMH3E,
HaOJIOICHNE CIUIOIIHBIX M JIMHEHYATHIX CIIEKTPOB U3JTYYEHHs): CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa OOOPYZOBaHUS, ONHUCHIBATH XOJ OIBITa M €ro pe3yiabTaTbl, (HOpMyTUpOBaThH
BBIBO/IbI;

. OPOBOJIUTH MpPU HEOOXOIMMOCTH CEpPHI0 MpPSIMBIX H3MEPEHHi, ompenensis cpeaHee
3HAYCHHE U3MEpAEMON BeIHMYMHBI ((POKYCHOE paccTOsTHUE COOMPAONICH JHMH3bI), 00OCHOBBIBATH BHIOOD
criocoba u3MepeHus (M3MepUTeNbLHOro Ipudopa);

. IPOBOAMTH HCCIIEJOBAaHME 3aBHUCUMOCTEM (U3MUECKUX BEJIWYUH C HCIHOJB30BaHUEM
HPSIMBIX U3MEPEHHH (3aBUCUMOCTb IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHHUU 0€3 HadalbHOM
CKOpOCTH, NepuoAa KojleOaHWM MaTeMaTHUYeCKOro MasTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH YyrIja
OTpa)KEHMsI CBETA OT yIJla MaJIeHUs M yria MpeloMIeHHs OT yrila MaJeHus): MJIaHUPOBaTh UCCIIeI0BaHHUE,
CaMOCTOSITENILHO ~ coOMpaTh yCTAHOBKY, (DUKCHpOBAaThb pe3yJabTaTbl IOJIYYEHHOH 3aBHUCHUMOCTH
(bu3nYecKrUX BeTMYMH B BUJE TaOIUI] U TpaMKOB, A€TIaTh BBIBOBI 10 pe3ysibTaTaM HUCCIIEI0BaHMS;

. IPOBOAUTH KOCBEHHbIE U3MEPEHMSI PUZNUYECKUX BEJIIMYUH (CPEAHSISl CKOPOCTh U YCKOPEHUE
TeNa NpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJHOTO TaJeHHs, XECTKOCTh MPY>KUHBI,
KOA(DPUITMEHT TPEHUSI CKOJBXKEHUS, MEXaHUYeCKass padoTa M MOIIHOCTh, YaCTOTa W MEPUOJ KoJieOaHU
MaTeMaTHYeCKOro M MPY>KUHHOTO MAasiTHUKOB, ONTHYECKas CUiia coOMparomiel JUH3bI, pagloaKTUBHBIN
¢$oH): MIaHUPOBaTh U3MEPEHMsI, COOMpPATh IKCHEPHUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATH HU3MEPEHUS,
cleysl TPEUI0KEHHON MHCTPYKLUHU, BBIYUCIATh 3HAYCHHE BEJIWYMHBI U AHAJIU3UPOBATH IOTYYECHHBIE
pe3yabTaThl ¢ YUETOM 33/IaHHON OTPEITHOCTH U3MEPEHMIA;

. coOnrofaTh TpaBWia TEXHUKHM O€30MacHOCTH Tpu  pabore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;
. pa3ianyaTh OCHOBHBIC MPU3HAKA W3YYCHHBIX (DU3MUECKUX MOJIENei: MaTepuaabHas TOUKa,

abCoMIOTHO TBEPJIOE TEJO, TOUEYHBIH UCTOYHHUK CBETA, JIy4, TOHKAas JIMH3a, IJIaHETapHasi MOJIENb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOT0 S7pa;

. XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX omMcaHus (B TOM 4YHCIE: COUAOMETP, AATUYUKU IOJIOKEHUS, PACCTOSIHUS M YCKOPEHHS,
pakeTa, 3XOJIOT, OYKH, IEpPHUCKOI, (oToanmapaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETD,
KaMmepa BuiibcoHa), MCTIONb3ys 3HAHUS O CBOMCTBAX (PM3MYECKHX SBICHUH M HEOOXOAUMBIE (pu3HuecKue
3aKOHOMEPHOCTH;



. HCIIOJIB30BATh CXCEMbl M CXCMATUYHBLIC PHUCYHKH H3YUCHHBLIX TCXHUUYCCKUX YCTpOﬁCTB,
W3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHUYECKHUX MPOIIECCOB MPH PEIICHUH YYeOHO-TIPaKTUIECKHUX 3aj1ad,
ONITUYECKUE CXEMBI JIJIsl IOCTPOCHHS H300paKEHUH B TNIOCKOM 3epKalie M COOMparoIei INH3E;

. NPUBOAUTH TMPUMEpPHl  (HaXOAWTh HMHPOPMALMIO O TpUMEpax) MPAKTUIECKOTO
HUCITOJIB30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUU B HOBCCI[HGBHOfI KU3HU JI1 O6€CH€‘-I€HI/ISI 6€3OHaCHOCTI/I npu
oOpanieHuu ¢ npudopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUSI 3I0POBbSI U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpee;

. OCYIECTBIIATh TOUCK WHpopManmu  (usmdeckoro conepxkanus B MHTepHeTe,
CaMOCTOSITENTLHO (OPMYIUPYsT TOUCKOBBIM 3allpoc, HAXOMUTh MYTH OMNPEICICHUS JTOCTOBEPHOCTH
MOJTyYCHHOU NH(pOpMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUN M JTOTIOJTHUTEIbHBIX UCTOYHUKOB;

. UCIIOJIb30BaTh TPH BBHIMOJHEHUHM Y4YeOHBIX 3aJaHWi HAyYHO-TIOMYJISAPHYIO JIUTEPATypy
(GU3NYECKOTO COJNEpXKAHMS, CIPABOYHBIC MaTepHalibl, pecypcbl ceTn HHTEepHeT, BiaieTh NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE MH(OPMALIUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COZAEp)KaHusl, MyOIMYHO MPECTABIATh PE3yIbTaThl MPOCKTHOM
WIH HCCIIEJ0BATEIIbCKOM NEATENLHOCTH, TIPU ATOM TPAMOTHO HCIIOJIB30BAaTh W3YUCHHBIH TOHSATHITHBIN
ammapaT HW3y4aeMoro pasnena (GU3MKM W CONPOBOXKIATh BBICTYIUICHHE NPE3CHTANUEH ¢ Y4ETOM
0COOEHHOCTEH ayTUTOPUU CBEPCTHHKOB.

Kpurepun u HOpMbI OLleHKHM 3HAHUI, YMEHUH M HABBIKOB 00y4aI0 M XCH

Oyenka yCmHbIX 0meemos 00y4aouwuxcs no usuxke

Onenka «5» cTaBUTCA B TOM cily4yae, €ClIM OOydYaloIIMics TMOKa3bIBaeT BEPHOE MOHUMAaHHE
(U3HYECKON CYIIHOCTH PAcCMaTPUBACMbBIX SIBIICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHM, aeT
TOYHOE OIpe/eJICHHEe U HCTOJKOBAaHUE OCHOBHBIX TMOHATUH, 3aKOHOB, TEOPUH, a TaKKe MPABHIBLHOE
orpeneneHue (U3NYECKUX BEIWYMH, WX EIWHHUI] M CIIOCOOOB HM3MEPEHHS; MPABWIBHO BBITOIHSET
YepTEeXH, CXeMbl U I'paUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKAAET PACCKa3 HOBBIMU
pUMEpaMH, YMEET MPUMEHUTh 3HAHWUSA B HOBOW CHTYallMW TP BBITIOJHEHUM MPAKTHYECKUX 3a/IaHUil;
MOJKET YCTaHOBHTbH CBSI3b MEX]Y M3y4aeMbIM M paHee M3yueHHBIM MaTepuajoM Mo Kypcy (U3MKH, a
TaK)Xe C MaTeprajioM, YCBOCHHBIM PU U3YUYEHUHU APYTUX MPEAMETOB.

OneHka «4»- eciii OTBET YUYEHHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLIEHKY
«5», HO naH 0e3 HCI0JIb30BaHUS COOCTBEHHOTO IJIaHA, HOBBIX IPHUMEPOB, 0€3 MpUMEHEHUs 3HAHUU B
HOBOM cHTyaluu, ©Oe3 HCIOJb30BaHUS CBA3€H C paHee M3YYEHHBIM MaTepHajioM M MaTepuajioM,
YCBOEGHHBIM TPU W3YHYEHHUU JPYTUX MPEIMETOB; €Clau OOydaroUIuiicss AONMyCTU OJHY OLIMOKY WM He
Oosiee IByX HEIOUETOB U MOXKET UX UCIPABUTh CAMOCTOSATENBHO UM € HEOOJIBIION MOMOIIBIO YUUTES.

Onenka «3» craBUTCS, €ClIM OOYYaIOLIMICS MPABUIBHO TMOHUMAET (U3NYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCA OT/IeNIbHBIE IPOOEbl B YCBOCHUU
BOIIPOCOB Kypca (U3MKH, HE MPEMSITCTBYIOUIME NaJbHEUIIEMY YCBOCHHIO NMPOTPaMMHOIO MaTepHuala;
yMeeT NPUMEHATh MOJYYEHHbIE 3HAHUS NPU PEIICHUH IMPOCTHIX 3a/ad C HCIHOJIb30BAHHEM TOTOBBIX
dbopMyJ, HO 3aTpyaHSETCS MPU PELIEHUM 3a4ay, TPeOYIOUMX MpeoOpa3oBaHUs HEKOTOPBIX (QOpMyI;
JOMyCTHII He Oosee ofAHOM rpyOoil ommOKM M JIBYX HeIo4y€ToB, HEe Oosiee OfHOHM TrpyOoil M OAHOM
HerpyOoil ommOku, He Oosiee NIBYX-TpEX HErpyObIX OIIMOOK, OJHOM HerpyOoil ommOku u TpEX
HEZ0YETOB; JOIYCTHII YETHIPE WM NATh HEAOYETOB.

Onenka «2» cTaBUTCS, €ClIM 00ydJaroluiics He OBJaJeN OCHOBHBIMU 3HAHUSMU M YMEHHSIMH B
COOTBETCTBUHM C TpeOOBaHMAMU TNPOTPaMMbl M JIOMYCTWI OoOjblle OMMOOK U HEJOYETOB, YeM
HEO0OXO0IUMO ISl OLIEHKH «3».

Oyenka nuco MeHHbIX KOHMPOTLHBIX pAOOm

OrneHka «5» cTaBUTCS 32 pabOTY, BRIMOJHEHHYIO TTOJIHOCTHIO 6€3 OIMMOOK M HETOYETOB.

Onenka «4» craBUTCS 3a pabOTy, BHINOJIHEHHYIO MOJHOCTBIO, HO MPH HAJIMYUM B HEeW He Oosee
OJTHOM HErpyOoi OMHMOKHU M OJTHOTO HeZouéTa, He Oosee TpEX HET0UETOB.

Onenka «3» CTaBUTCS, €CIIM YYEHUK MPABHIIBHO BBHIMOJHWI He MeHee 2/3 Bcell paboThl min
nomycTun He Oosee ofaHOM rpy0oil OmMOKM W JBYX HEMOYETOB, HE OoJjiee OJHOW TpyOOW W OJHOU
Herpy0oii omubOku, He 6osee TPEX HerpyOBIX OMMOOK, OJHOW HErpyOoi OmMOKH 1 TPEX HEOUETOB, IPU
HAJIMYNU YETBIPEX-TIATU HETOYETOB.

Ornenka «2» CTaBUTCS, €CIHM YUCIIO OIUOOK U HEJTOUETOB MPEBBICHIIO HOPMY ISl OLICHKH «3» WIIN
MPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboTHI.



Oyenka npaxmuueckux pabom

Onenka «5» CTaBUTCSA, €CAM OOYYaIOIIMICS BBIMOJHSAET pabOTy B TIOJHOM oOOBEeME C
coOMI0ICHHEeM HEOOXOMMOM TMOCIEeI0OBATEIbHOCTH MTPOBECHUS ONBITOB M U3MEPEHUI; CAaMOCTOSTEIIHHO
U palroHaIbHO MOHTHPYET HE0OX0AMMOe 000pYyI0BaHUE; BCE OMBITHI IPOBOJUT B YCIIOBUSAX U PEKUMAX,
o0ecTIeYnBarOIINX

MOJIy4YeHUE MPaBUWIbHBIX PE3YJIbTATOB M BHIBOJOB; COOJIIO/IaeT TpeOOBaHUS MPaBUI TEXHUKH
0€30MMacHOCTH; TIPABUIILHO U aKKYPATHO BBIMIOJIHSET BCE 3aIMCH, TAOJHIIBI, PUCYHKH, YePTEKHU, Tpaduky;
MIPABWJIbHO BBINOJIHAET aHAJINU3 MTOTPEIIHOCTEH.

Orenka «4» CTaBUTCS, €CIIU BBIIIOJIHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO JOMYIIEHO ABA-TPU
Heouéra, He OoJiee OJTHON HerpyOol OIMOKU M OJTHOTO HEe0uETa.

Orenka «3» cTaBHUTCS, €CIM padoTa BHIMIOJHEHA HE MOJHOCTHIO, HO 00BEM BBIMOJIHCHHON 4acTH
TaKOB, YTO TMO3BOJISET MOJIYYUTh MPAaBUIBHBIA PE3ylbTaT M BBIBOJ; €CIIM B XOJE€ MPOBEJICHUS ONbITA U
M3MepeHUs ObUTH JOMYIIECHBI OIIHOKH.

Onenka «2» cTaBUTCA, €clii paboTa BBIIOJIHEHA HE TMOJHOCTHIO, 1 00BEM BBIMIOJHEHHOW YacTu
paboThl HE TMO3BOJSET CAENaTh MPABUIBHBIX BBIBOJIOB; €CIU OIBITHl, W3MEPEHUS, BBIYHCICHUS,
HaOII0/IeHUs] TPOU3BOIMINCH HEMIPABUIIBHO.

Bo Bcex ciydasx oOIIGHKa CHW)XAETCA, €CIM YYCHHK HE COONIOJall MpaBuia TEXHHUKHU
0€30MMacHOCTH.

OneHnka TecTOBBIX padoT 00y4YAIOIINXCH.

100-90 % - ouenka «5»

89-70 % - omenka «4»

69-51 % -ouenka «3»

50 % u MeHbIIIE - OLICHKA «2)»

Ilepeyenb omIMoOOK

I'pyovie owubku

Hesnanue ompeneneHuil OCHOBHBIX MOHATUMN, 3aKOHOB, MPaBWUJ, OCHOBHBIX IOJIOXKEHHH TEOPUH,
(dhopMyI1, OOIIETIPUHATHIX CHMBOJIOB 0003HAUCHUS (PU3HMUSCKUX BEIIMYNH, SUHUI] HU3MEPEHUSI.

Heymenue BbIETUTH B OTBETE TTIABHOE.

HeymeHnne mpuMeHsITh 3HAHHS JUTSI PEIICHUS 3a]1a9 U 00BICHEHUST (PU3NUCCKUX SBIICHUH.

Heymenue untath U CTPOUTH rpa@UKu U MPUHITUIHAIBEHBIE CXEMBI.

Heymenne moaroToBuTh K paboTe YCTAaHOBKY WJIHM JIaOopaTOpHOE 000pyIOBaHUE, TIPOBECTH OIIBIT,
HE0OXO0IUMBIE PAcU€Thl, WIIK UCTIONB30BATh NOTyYEHHBIE JAHHBIE JIJIS1 BBIBOJIOB.

HeGpexxnoe oTHoIIEHHE K TaOOpaTOPHOMY 000PYIOBAHUIO U U3MEPUTEIHHBIM MTPUOOpaM.

Heymenue onpenenuts nokazanue M3MEpPUTEIHLHOTO MPUOOpA.

Hapymenne TpeOoBaHuMil mpaBuil 0€30MacHOTO TPYAA IMPHU BBITOJIHEHUN YKCIICPUMEHTA.

Hezpyowvie owubku:

Herounoctu GopMynupoBOK, ONpeeIeH i, TOHITHI, 3aKOHOB, TEOPUH, BbI3BAaHHBIE HEMOJIHOTOMN
OXBaTa OCHOBHBIX MPHU3HAKOB OIpPEIEIIEMOr0 MOHITHS, OIIMOKH, BHI3BAaHHBIE HECOOTIOICHIEM YCIIOBUIH
MIPOBEJICHUS OIBITA WM H3MEPECHUH.

OmmOku B YCIOBHBIX OOO3HAYEHUSX HA MPUHIUMHAIBHBIX CXEMaxX, HETOYHOCTH YepTEkKeH,
rpaduKoB, CXEM.

[Ipomyck min HETOYHOE HATMCAHUE HAMMEHOBAHUH eTMHUI] PU3NISCKUX BETHYHH.

HepaunonanbHblil BEIOOp X0Aa pelIeHuUs.

Heoouémeoi:

HepanuonanbHble 3allMCH  TIPH  BBIYHCICHUSAX, HEpalMOHAIbHBIE TPUEMBI B BBIYUCIICHHH,
peoOpa3oBaHUU U PEIICHUH 3a]1a4.

Apudmernueckue OMMUOKA B BBIYUCIICHHSIX, €CIH 3TH OIMIMOKU TPyOO HE HMCKaXalT PEaIbHOCTH
MOJIYYEHHOTO pe3ynbTara.

OTenpHBIC TOTPEITHOCTH B (DOPMYITHPOBKE BOTIPOCA MU OTBETA.

HeOpexHoe BbIMONHEHWE 3amuceii, ueprexeid, cxeMm, TrpadukoB. Opdorpadpuueckue u
MTYHKTYaI[MOHHBIE OIITHOKH.

OneHoYHBIEC MAaTePHAJIBI
Ouyenka nuCbMEeHHBIX KOHMPOIbHBIX padom
Ornenka «5» cTaBUTCS 3a padOTY, BBIOJIHEHHYIO TIOJHOCTHIO 0€3 OIMOO0K U HEA0UYETOB.



Onenka «4» ctaBUTCs 3a pabOTy, BBIOJHEHHYIO TOJHOCTHIO, HO TIPU HAJIMYUHU B HEH HE Oomee
OJTHOM HErpyOoi OMMOKHU M OJTHOTO HeaouéTa, He Oojee TpEX HeAoUETOB.

Onenka «3» CTaBUTCS, €CIAM YYEHUK IPABHIBHO BBHIMOJHUI HEe MeHee 2/3 Bcel pabOThI WM
nomycTun He Oosee oaHOM rpy0oil OommMOKM M JBYX HEMOYETOB, HE OoJjiee OJHOW TpyOOW W OJHOU
Herpy0oii omubOKu, He 6osee TPEX HerpyOBIX OMMOOK, OJJHONW HErpyOOl OMMOKH U TPEX HETOUYETOB, IPH
HAJIMYMU YETHIPEX-TIATU HEOYETOB.

OrneHka «2» CTaBUTCS, €CJIA YHUCIIO OMUOOK U HEIOUETOB MPEBBICUIO HOPMY IS OLICHKH «3» WU
MPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Ouyenka évtnoHeHus 1a60pamopHsIX padom
Onenka «5» CTaBUTCS, €CIIU YYEHUK:

— IlpaBWIBHO OMpeAEHI IIeIh ONBITA U BHIIOJIHWI Pa0OTy B TOJHOM 00bEME C

— co0xrogeHreM HeoOX0IMMOM MOCIIeJOBATEIbHOCTH TPOBECHUS ONBITOB U H3MEPEHU.

— CaMOCTOATENIFHO ¥ PAlMOHAIBHO BBIOpAN M TOATOTOBHMJI JJISI  OMNbBITa HEOOXOAMMOE
obopynoBaHue,

— BCE ONBITHl TPOBEN B YCIOBHUSAX W PEXKUMaX, OOCCICUMBAIONINX IOJYYCHUE PE3yIbTaTOB U
BBIBOJIOB C HAUOOIIBIIEH TOYHOCTBIO.

— Hayyno rpamMoTHO, JIOTHYHO omnucan HaOMOACHWS W Cc(HOPMHPOBAT BBHIBOJBI W3 OIBITa. B
MIPEJICTABJICHHOM OTYETe NMPaBUIHHO U aKKYPaTHO BBIMIOJIHUI BCE 3aMCH, TAOIHUIIbI, PUCYHKH,

—  YepTexXH, TpadUKH, BEIYHCICHUS U CIIETAl BBIBOIBI.

— IIpaBUJIbHO BBIMOJHUI aHATU3 MOTPEIIHOCTEH (9 Kilacchl).

— IlposiBisieT OpraHW3alMOHHO-TPYAOBBIE YMEHHS (IIOJJEPKUBAET YHUCTOTY pabodyero mecra u
MOPSAZIOK Ha CTOJIe, IKOHOMHO HCIOJIb3YET PACXOHbIC MAaTePUAIIbI).

— OKCHEpUMEHT OCYILIECTBJSET 0 IUIAHY C Y4E€TOM TEXHUKH O€30MaCHOCTH W IpPaBHJ PabOThI
C MarepuaiaMu U 000pyI0BaHHEM.

Onenka «4» CTaBUTCS, €CIIN YICHHUK BBITOJHII TPEOOBAHUS K OIICHKE «5», HO:

—  OnbIT IPOBOAMII B YCIOBHSIX, HE 00ECTIEUUBAIOIIUX JOCTATOUHON TOYHOCTH U3MEPEHUH.

— B0 momymieHo aBa — TpU Hexo4YeTa WM 06osiee 0JJHON Tpy0oil OIMOKY 1 OTHOTO HET0YeTa.

— DOKCHepuMEHT TpPOBEJCH HE TMOJHOCTHIO WM B OMHCAHMM HAONIOJCHUN W3 OMbITa YYEHUK
JOTTYCTHJT HETOYHOCTH, BBIBOJIBI C/I€JIaJl HETIOJHBIE.

Omnenka «3» CTaBUTCS, €CITU YUCHHK:

— IlpaBuibHO ompenenawsi 1efb OMNbITa; pabOTy BBHINOJHSIET MPaBWIBHO HE MEHEe 4YeM
HaMoJIOBUHY, OJIHAaKO O0bEeM BBIIOJIHEHHON YacTH TakoB, YTO TMO3BOJSET MOIYyYUTh
MpaBUJIIbHBIE PE3YJIbTaThl W BBHIBOBI 10 OCHOBHBIM, TPUHITUITNATIBLHO BAKHBIM 33/1a4aM paOOTHI.

— IlonGop oOopymoBaHusi, 0OBEKTOB, MaTEpHUaJIOB, a TaKXKe PabOTHI MO HAYady OMbITA MPOBENT
C TIOMOIIBIO YUUTENS; WM B XOJI€ MPOBEJCHUS OMbITAa U M3MEPEHUN ONbITa ObUIM JTOMYIIECHBI
OIIMOKY B ONMUCAHUU HAOIIOACHUIA, (POPMYIUPOBAHUH BHIBOJIOB.

— OmnbsIT NPOBOAWICS B HEPAMOHATIBHBIX YCIOBHUSX, YTO MPUBEJIO K TMOJYYCHHUIO PE3yJIbTAaTOB C
00JIbIIIeH MOTPEIIHOCTHIO; WM B OTYETE OBLIN TOMYIIEHBI B O0IIEH CI0KHOCTH He OoJee

— JBYX OWIMOOK (B 3aIHUCSX €IMHUL,, U3MEPEHUSX, B BBIUNCICHUX, Ipadukax, Tabaumax, cxemax,
aHaJIM3e MOTPEIIHOCTEH U T.J1.) He MPUHIMITMATBLHOTO JUIS JaHHOW paboThl XapakTepa, HO

— TIOBIMSABIIMX Ha PE3yIbTaT BBHIMIOJHEHUS, HE BBIMOJHEH COBCEM WJIM BBHITIOJIHEH HEBEPHO
aHaJIM3 MOrpenHocTel (9 KiIaccel);

— Jomyckaer rpyOyro ommOKy B XOje JKcrepuMeHTa (B OOBSICHEHHH, B OOPMIICHUHU PabOTHI,
B COOJIOJICHUH MPaBUJ TEXHUKU OE30MaCHOCTH MpHU paboTe ¢ MaTepuaiaMu U 00OPYIOBaHHUEM),
KOTOpasi UCIPABIISAETCS 10 TPEOOBAHUIO YUUTENS. HETOYHOCTH, BHIBOJIBI ClIEall HEMOIHBIE.

OreHka «2» CTaBUTCS, €CITU YUCHHK:

— He ompenenun caMOCTOATENbHO 1€1b ONBITA: BBIIOJHWI pabOTy HE TOJHOCTHIO, HE
MOATOTOBUJ HY)KHOE O0OpYyIOBaHHE M OOBEM BBHIMOTHEHHONW YacTH pabOThl HE TMO3BOJIAET
ceNaTh TMPaBUIBHBIX BHIBOJIOB.

—  OmnbIThI, U3MEPEHUs, BEIYUCICHUS, HAOIIOIEHUS MPOU3BOIUINCH HETIPABUIIHHO.

— B xone paboThl 1 B 0TUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH,

— OTMEUYCHHBIC B TPEOOBAHMSIX K OIICHKE «3».

— Jlonyckaer nBe (u Oosiee) rpyObie OIMMMOKM B XOJI€ OKCIEPUMEHTa, B OOBSICHCHUU, B
oopmienun paboThl, B COONIONEHUH TPAaBUII TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ BELIECTBAMU
1 000pyIOBaHUEM, KOTOPHIE HE MOXKET UCIPABUTD JaKe MO TPEOOBAHUIO YUUTEIS.



BO BCCX cnyqas{x OLICHKAa CHMXACTCsd, CCIN y‘-IeHI/IK HC CO6JHOI[EUI npaBHna TCXHHUKHU
0€30I1aCHOCTH.

TEMBI IPOEKTOB 110 ®U3UKE
7 xnacc
1. ApxumenoBa cujia U YEJIOBEK Ha BOJIE

ApxumeioBa cUila M YEJIOBEK Ha BO3YLIHOM LIape
ATMoOcdepHOe TaBiIeHHE — IMOMOIIHUK YeJIOBEeKa
ATMOC]epHbIe ABIICHUS

3araJlouHble IPUPOHBIE SIBICHUS

3aHUMaTeIbHbIE OMbBITHI IO PU3UKE.
UccnenoBanme Gpu3ndecKix CBONCTB )KUBOTHBIX.

NG~ w

MopenupoBanue (HU3NYECKUX MPOLIECCOB.
OmnbITH ¢ aTMOC(HEPHBIM JJABIICHUEM.

10 ®u3uKa B UrpylIKax.

11. ®usnueckuit npuOOpP CBOUMH PYKAMH.
12. BymaxHblii (DJIOT U OTMBITHI C HUM.

8 Kkiacc
1. HccrnenoBaHue 3aBUCHMOCTH AJICKTPHUUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA OT TEMIIEPATYPHI.

HccenenoBanue TEIUION30IMPYIOIIKUX CBOKMCTB Pa3JIMYHbIX MATEPUAJIOB.
3HaueHue BIAKHOCTU B KU3HU YEJIOBEKA.

MBUIBHBIN ITY3bIPb — HEIIPOYHOE YYJ10

TepMOUYyBCTBUTEIBHBIE MATEPHUAIIBI.

duzuka Ha gauve.

ABTOMAaTHKa TEIUIUIBI — TEMIIEPATYPa, BIAXKHOCTh, ABTOIOJINBKA.
ABTOMaTHUYECKOE BOIOCHAOKEHUE

JlauHast METEOCTaHLIMSA

©ooNo Ok W

9 kacc
1. Tlouemy peku HE TEKYT NPSMO, a U3rudaroTCs?

[Tonyuenune n300pakeHH B pa3IMUHbBIX ONTHYECKUX CUCTEMAX.
3aKoHbl (U3UKHU U OpraHU3M YeJIOBEKa.

becripoBogHas nepenaya SHEPrHUH.

I'eomaruuTHas sHEprus

OHeprus BeTpa.

Anuzorponust Oymaru

O NGk~ W

DJIEKTPOMArHUTHBIE SABJICHUS B MPUPOJIE U TEXHUKE
I'mranrckue marn. MccienoBanne BBIMONHEHNS 2 3aKk0Ha HproToHA.
10 OxpaHHas CHHAJIM3AIMs — Ha MPOBOaX, Ha MH(PAKPACHBIX CBETOINOAAX.



KoHTposibHO-N3MepuTeIbHbIe MATEPHAJIBI
7 KJ1acce

Ypok Ne2. JlabopaTtopHasi padora Nel «OnpenejieHue HeHbl JeJeHUS MIKAJbl U3MEPHUTEIbLHOI0

npudopa».

Heab padorbl: OnpenenuTs LEeHy AeIeHUS U3MEPUTEILHOT0 HUINHAPA (MEH3YPKH), ONPEIEIUTh C €ro

IOMOIIBI0 00BEM KUIKOCTH.

IIpuGopsl U MaTepuaJibl: UHTEPAKTUBHAS MOJENb JabopaTopHoi pabotsl «7 01 OmnpeneneHue IEHBI
JICNICHUs] IIKaIbl U3MEPUTEILHOTO MPUOOpa», B KOTOPOH OYAYyT MCIOJIB30BaHbI CIEAYIONUE TPUOOPHI U

MaTepuaibl: MEH3ypKa, CTaKaH ¢ BOJIOM, HeOobIIas Kojba U Apyrue CoCyabl.
Yka3anus k padore

1) PaccmoTpuTe N3MEPHUTENBHBIN IHHAP HA HHTEPAKTHBHON MOJENIH, OOpaTUTe BHUMAHHUE HA €ro
nenenust. OTBETbTE HA CIEAYIOUINE BOMPOCHI U 3aMUIINTE B TETPAIb PE3yIbTATHL

1. Kaxoii 00beM KUIKOCTH BMEIIACT W3MEPUTEIbHBIH IINHID, €CIH KHUIKOCTh HAIUTA: a) JI0

BepxHero mrpuxa (Vmax); 0) 10 MEepBOro CHU3Y MITPUXa, 0003HAYEHHOTO U(PPOM, OTIMIYHON

ot uyast (Vmin)?

2. Kakoii 00beM JXKHIKOCTH TMOMEMIASTCS: a) MEXKIY 2-M H 3-M IITpUXaMu, 0003HAYCHHBIMU
uudpamu; 6) MEKIY COCETHUMU (CaMbIMU OJTU3KUMH) IITPUXAMH MEH3YpKaMu?
2) Kak Ha3pIBaeTCs MOCIEAHsISI BBIUMCIICHHAs BaMu BenuunHa? Kak ompemessiroT LeHy JeiIeHUs

IIKaJIbl U3MEPUTENHHOTO pudopa?

3) Paccmorpute pucyHOK 7 yueOHHMKA M OINPEICIUTE IEHY C/ICHHS H300paKCHHONH Ha HEM

MCH3YPKH.

4) C moMOIIbI0 MHTEPAKTHBHOW MOJCIH, ONPEICIUTE W 3aIMIINTE, YeMy paBeH 00bEM HAIUTOM

BOJbI (Ha)KI/IMaeM Ka)KI[BIﬁ Ppa3 KHOIIKY «Hanutp BOY».

Ne onbiTa Ha3Banue cocyna O0bem xuaKkocTH, | BMecTuMocTh cocyna,
\V/ em® Ve, em®
1
2
3

KoHTponbHBIE BOITPOCH!
1) Kak onpenenuTs HeHy JeICHUs [IKaIbl?

2) Kak TbI 1yMaenib, OIMHAKOBYIO JIM TEMIIEPATypy MOKa3bIBAIOT TEPMOMETPHI, H300paKCHHBIC

Ha PUCYHKE?
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Ypox Ne3. BxogHasi KOHTpoJIbHas padoTa
1. Cxonpko MeTpoB conepkurcs B 1, 7 km?
A)170m B)1700m B) 0,17 m

2. [Tpubop 11t n3yueHust HeOECHBIX Ten?

A) Muxkpockom b) Teneckon B) Jlyna

3. Kakum npubopom u3MepsroT JUInHy?




A) Mensypkoii. b) JIuneiikoii. B) Cexynnomepom.
4. Beruuciaure CKOpOCTh JIbDKHUKA, TTpoieaniero 20 km 3a 24.
A)Skm/a  B)1wm/c B) 10xm/q
5. CKOJIBKO CAaHTUMETPOB B OAHOM MeTpe?
A) 100. b) 0,001. B) 10.
6. Kakue enuHuUIBI H3MEpEHUs U3 MIPABOrO CTOJIOMKA COOTBETCTBYIOT BETUUMHAM, IPUBEICHHBIM B JIEBOM
cTonouke?

1.Jlnmuna a) rpaayc Lenbcus
2.Macca 0) METp B CEKYHIY
3. Temneparypa B) CEKyHJa
4.Bpemst ') KWIOTPaMM
5.CKOpOCTh 1) METp

Otmeerel: 1.5 2.653.64.B 5. A6. 1-1, 2-1, 3-a, 4-B, 5-0
Ypok Ned. JlaGopaTopHas padora Ne2 «OnpeaesieHue pa3MepoB MaJbIX TeD»

Heab padorel: [IpuMeHUTE CITOCOO PSAIOB TSI K3MEPEHUS Pa3MEPOB MAJTBIX TEI.
IIpuGopsl u MmaTepuabl: JInneiika, ApoOk (MK TOPOX).

Yka3zanus K padore
1. TlomoxwuTe BIUIOTHYIO K JIMHEHKe HECKOIbKO (20-25 mrTyk) apoOWHOK (WM TOPOIIWH) B PS.
W3mepbTe nnuHy psiia v BBIUUCIUTE JUAMETP OJHOU IPOOUHKH.
2. Ompenenure TakUM XK€ CIOCOOOM pa3Mep KPYNUHKH MIIeHA (WM 3€pHBIIKA Maka). UToObI
ynoOHee ObLIO YKJIa/IbIBaTh U MEPECUNTHIBATh KPYIMUHKH, BOCIIOJIB3YHTECh KOHYMKOM KapaHjaalia

WJTU PYYKH.
3. Ompegenute ciocoboM psSAOB TUaMETp MOJIEKYIbI o poTorpaduu (puc. 199, yBenuuenue paBHoO
70000).
JlaHHBIE BCEX OMBITOB M MOJIYYEHHBIE PE3YNIbTAThI 3aHECUTE B TAOIHILY.
Ne onbiTa Yucji0 yacTun B Jauna psga l, Pa3zmep oaHoii yacTunpl d, MM
psaay MM
1(ropox)
2 (TmIeHo)
3 (Monekya) Ha ¢otorpapun Wctnnnbii
pa3mep

Ypok Nell. JIagopaTopuasi pa6ota Ne 3 «OnpenesieHne NJIOTHOCTH TBEPAOTO TeJIa»
Leab padoThl: HAYYUTHCS OMPENETATH IOTHOCTH TBEPOTO TEa C TOMOIIBIO BECOB U U3MEPUTEILHOTO
LUJIAHAPA.
IIpudopsl u matepuanni: Buneoponuk mabopatopHoil paboTel «7 03 OmnpeneneHue MIOTHOCTH
TBEPAOTO Tejay», B KOTOPOM OYyIyT HCIIONB30BaHBI CICAYIONIHE MPUOOPHI M MaTepHANBI: BECHI, THPH,
W3MEPUTENbHBIN IUTUH/P, TBEPAOE TEINO, IIOTHOCTh KOTOPOTO HAJIO OMPEIEIUTh, HUTKA.

1) Odopmure TabIMINy IS 3aITUCH PE3YIBTATOB BUPTYAIbHO 1a00paTOPHOI paboTHI.

Ne HasBanmue Bemecrsa Macca Tesa O0bem Tesa ILi1oTHOCTS TeE1a, P
n/n m, r V, em® r/em® Kr/m°
1
2
3

2) BHuMaTenbHO TOCMOTPHUTE BUPTYAIbHYIO JIAOOPATOPHYIO PabOTYy.
3) 3amonuute Tabmuiry. [IpoBeauTe pacuyeTsl U MEPEBO INIOTHOCTH BEIIECTBA U3 r/em® B kr/M°.
4) Cpenaiite BBIBO/I.



Ypox Nel5. IHoayronoBasi KOHTpoJIbHas padoTa

1. Beipazute B KHmiioMeTpax B yac cKkopocth 10 m/c.

2. Kakoe Teno aBwxkercs mnpsmonuHeiiHo: JlyHa 1o cBoeil opOuTe WM TOE€3]] METpPO BJIOJb
maThOpPMBI CTaHIIUN?

3. OmpenenuTe Bec SIIUKA C IECKOM, Macca KOTOPOTo 75 KT.

4. Ha Tteno netictByrot cwibl 30 H u 70 H, HanpaBieHHbIC B OJJHY M TY € CTOPOHY BJOJb OJHOU
npsimoii. Haiinure rpadudyeckn paBHOACHCTBYIOUTYIO STHX CHIL.

5. Macca HedTH, 3aIMBaEMOM B KEJIE3HOJOPOXKHYIO IUCTEepHY, 20 T. KakoBa EMKOCTH (00BEM)
LMCTEPHBI, €CIIH IOTHOCTh HedTH 800 Kr/m>?

Omeemut u peutenusn
1. 10 m/c =10 m " 3600 ¢=36000 m/g =36000 :1000 = 36 k™m/4
2. PaBHomepno nsukercs JlyHa mo cBoeit opoure.

3. laHo: Pemenne:

m =75 kxr P=mg P=75xr 10 H/ xr=750 H

g~ 10 H/kr

Haiitu P. Otser: P = 750 H.
4. JlaHo: Pemenne:

Fi =30H R=F+F, R=30H+70H =100 H
F,=70H

Haiitu R . Fr PR

Otser: R=100H

5. laHo: Pemenue:
p =800 kr/m’ m =V p [V=20000kr: 800 kr/m>=25 m°
m=20T 20000 kr (V=m:p

Haiitu V. Orser: V=25M°

Ypok Nel6. Jladoparopnasi padora Ned «M3yueHue 3aBHCHMOCTH pacTsikeHue (aedopmanumn)
NPYKMHBI OT NPHUJI0KEHHON CHIIBI»
Heanb padorbl: N3yunTth 3aBUCUMOCTD AepOpMaIiK MPYKUHBI OT NPUIOKEHHON CHIIBI,
IIPOrpagynpoBaTh MPYKUHY, IOJYyUUTH LKAy C 3alaHHOM LIEHOM JIEJIEHN U C €€ TIOMOILBIO U3MEPUTH
CHJIBI.
IIpudopsl u MmaTepuasbl: Buneoponuk ¢ maboparopHoit pabotoit «7 04_H3ydeHue 3aBUCUMOCTH
pacTsbkenue (1egopMalivn) NPy>KUHBI OT MPUIIOKEHHON CHJIBI», B KOTOPOM OYIyT UCTIOJIb30BaHBI
ClIeAYIOIINEe MPUOOPHI U MaTepHalibl: JUHAMOMETD, IIKajla KOTOPOro CKpbiTa Oymaroi, Habop rpy3oB
Mmaccoid o 102 r, mratud ¢ mydroit, 1ankoi 1 KOJIbIOM).
Yka3zanus K padore

1) TIpoumTaiiTe HHCTPYKIHUIO K JabopaTopHO#l paboTe B yueOHHKe Ha cTp. 209-210.

2) BHHMaTEenbHO MOCMOTPHUTE BUPTYAIBbHYIO J1a00PaTOPHYIO PaboTy.

3) CrnenyiiTe HHCTPYKIIUAM JUKTOPA B BHICOPOJUKE M BBITIOIHINUTE €r0 3aaHus.

4) Odopmute 1a00paTOpPHYIO padoTy.

5) Cnemnaiite BBIBO/I.

VYpoxk Nel8. JlabopaTtopuasi padora Ne 5 «3yyeHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIbKEHHUS OT
CHJIBI IABJICHUS U XapaKTepa CONMPHUKACAIIINXCH MOBEPXHOCTEN»

ean padoTbl: BEISICHUTE, OT YETr0 3aBUCUT CHJIA TPEHUS CKOJIbKEHUS.

IIpu6opsl U MaTepuabl: Buneoponuk ¢ taboparopHoii padoroii «7_05_I3yueHne 3aBUCUMOCTH CHIIBI
TPEHMSI CKOJIBKCHUSI OT CHJIBI JABJICHUS U XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEN», B KOTOPOM
OyZAyT UCIIOIB30BAHBI CIEIYIONINE TPUOOPHI U MaTepHabl: JUHAMOMETP, IEPEBIHHBIN OPYCOK, HAOOP
Ipy30B.



Yka3anus k padore
1) Odopmure TabaMIly IS 3aIIUCH PE3YIHTATOB OIBITOB

Ne Cuaa Tpenus F,, H Bec Teaa
onbiTa | boJsbluas rpaHb Menb11asi rpaHb P, H

1

2

3

2) BHMMaTenbHO MPOCIYLIAWTE JUKTOPA B BUICOPOIIMKE. BBINOIHSNTE ee 3aJaHusl.
3) 3amonHUTE TAOIHIlY pe3yIbTaTaMH, IOJYYCHHBIMH B OIIBITaX.
4) Cpenaiite BBIBOJ IO JIAOOPATOPHOI padoTe.

Ypok Ne26. JlabopaTopHasi padora Ne6 «OnpenesieHne BITAIKUBAIIIEH CHJIbI, JelCTBYIOIIEH Ha
TeJ10, IOrPY:KEHHOE B KMIKOCThb)
Heas padorbi: OOHApYKUTh Ha BHUPTYAIbHOM OIBITE BBHITAJIKUBAIOIIEE JCHCTBHE KHUIKOCTH Ha
MOTPYKEHHOE B HEE TEJIO U ONPEACIUTh BHITAIKUBAIOILYIO CUITY.
IIpuGopsl U Matepuanbl: VHTepakTuBHAs Mojenb JabopaTtopHoil paboroit «7 06_Omnpenenenue
BBITAJIKMBAIOIICH CHWIIBI, JCHCTBYIOLIEH Ha TENO, MOTPY>KEHHOE B JKUAKOCTB», B KOTOPOM OyayT
WCTIOJIB30BAHBI CIIETYIONINE MPHUOOPHI U MAaTEPHAIIbI: JHHAMOMETD, IITATUB C MY(PTON U JIATIKOH, TPU Tela
pa3Horo o0bema, CTaKaHbl C BOJIOM M HACKHIILIEHHBIM PACTBOPOM COJIU B BOJIE.
Yxka3zanus k padore

1) Odopmure Tabnuily B TETpajb

HuakocTe Bec Tena B BO3Oyxe Bec Tena B #uaOKocTH Bemankmeatowan cuna
PH Py, H FH
F:P-H
Bona
HachIweHHEIR pacTeop
Conu B Bogde

2) TlocnemoBarenbHO HaXKMMasi Ha KHOTIKU «[loaBecuThy, «HamuTe Boay» U T.J. B IPABOM BEPXHEM
yIJ1y UHTEPAaKTUBHON MOJIEH NIPOBEANTE BUPTYAJIbHBIHN OIBIT.

3) 3anmmuTe pe3yabTaT B TAOIHILy MOJEIH U IIPOBEPHTE.

4) TlepeHecuTe pe3ysbTaThl OMbITA B TETPA/Ib.

5) TloBTOpHTE 3TH K€ ACHCTBUS C APYTUMH TEIAMH.

KonTposabHbIe BONPOCHI

1) Kakoe naBiieHHe Ha3bIBAIOT TUIPOCTATHUSCKAM?

2) Kaxkue mpuMmepsl Bbl MOXKETE IPUBECTH, KOTOPBIC YKa3bIBaJIH Obl HA CYIICCTBOBAHUEC
BBITAJIKMBAIOIIEH CUIIBI?

3) Kakyro crity Ha3bIBalOT BBITAIKUBAIOIICH U apXUMEI0BOM?

4) Kak onpeaenuTh apxuMeI0By CUry?

5) Ot kakux (HaKTOPOB 3aBUCHUT apXHMeI0Ba cuiia?

6) Ot kakux (aKTOPOB HE 3aBHCUT BTAJIKMBAIOIIAS CHJIa?

Ypox Ne 27. Jlabopatopuasi pabora Ne/ «MccinenoBanue 3aBUHCHMOCTH Beca TeJia B BoJe 0T 00beMa
MOTPY’KEHHOH B KHMIKOCTHh YaCTH TeJa»
Ilesan padoTbi: Ha onbITe BBISICHUTH YCIIOBHS, TPU KOTOPBIX TEJIO IJIABAET U MPH KOTOPBIX HET.
IIpudops! u maTepuaabl: Buneoponuk ¢ naboparopHoii padoroit «7 07_lccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00beMa MOTPYKEHHOH B XKHUIKOCTh YacTH TeJay, B KOTOPOM OYAYT MCIIOJIb30BaHbI
CIIeAYIONINE TIPUOOPHI M MAaTEPHAIIBI: BECHI C pa3HOBECAMH, N3MEPHUTEIBHBIN WIMHAP, MPOOHpPKa-
MOTIJIABOK € MPOOKOH, MPOBOJIOYHBIIN KPIOYOK, CyXOH MECOK, PUIbTpoBalbHas Oymara min cyxas TpAIKa.
Yka3zanus k padore

1) Odopmure TabIUILy Ui 3aTMCH PE3YTHTATOB OIBITOB

Ne BopiTajikuBamomas cuia, Bec npoOupku c IloBenenue NpooUPKHU
OMnbITA AelcTBYHWOIIAsA Ha npodupky F, H; neckom P, H; P=gm B Bojie (ILU1aBaeT
F=gp,.V NpooHpPKA WU HET)




1

2

3

2) BHHMaTEeNnbHO MPOCIYNIAWTE JUKTOPA B BUACOPOIHKE. BhINONHANTE ee 3a1anusl.
3) 3amonHMTE TAOIHIlY pe3yIbTaTaMH, IOJYYCHHBIMH B OIBITAX.
4) Cpenaiite BBIBOJ IO JIAOOPATOPHOI padoTe.

Ypox Ne 29. JIadopaTopHast padora Ne8 «McciienoBanue ycJI0BHii PABHOBECHS PbhIYara»

Heab padorbi: [IpoBepuTh Ha OMbBITE, MPU KAKOM COOTHOLIEHUU CHUJI M WX IUI€Y pblYar HaXOAWUTCS B
paBHOBecuu. [IpoBepUTH Ha OMBITE TPABUIO MOMEHTOB.
IIpuGopsl m Mmarepuanbl: VHTepakTHBHas Mojelb JiabopatopHoit pabotoii «7 08 HMccnemoBanme
YCIIOBU PaBHOBECHS pblyara», B KOTOPOM OyAyT MCIOJIb30BAHBI CICAYIONIUE MPUOOPHI U MaTepHAIIbI:
phIyar Ha IITaTuBe, HA0Op IPy30B, U3MEPUTEIbHAS JIUHEHKA, TUHAMOMETP.

Yka3anus k padore

MNpaenno paEHOBECA peivara

JKcnepuMeHT

Mag 30

et e

10

20 30

£

Cnpaexa

JleBoe nneuo pbeidara, m

H

MpaBoe nnevyo pbiyara, M

H

MOMEHT cunbl, BpawjaroLlen pbiyar
NMPOTUB YacOBOW CTPENKMN (HM)

H

MOMEHT cunbl, BpawjaroLLen pblyar
Mo YacoBOW CTPENKU (HM)

H

NPOBEPUTD
cbpoc

1) M3yuuTe yCTaHOBKY IO MPOBEICHHIO OMBITA, MYyTEM IOJBEIIUBAHUS TPY3UKOB Ha MPABOE H JICBOE
IIJIEYM pblyara.

2) Ha neBoii yacTu pbiuara Ha paccrossuuu 40 cM moaBechTe Tpy3 Becom 1 H.

3) OmBITHBIM IyTEM YCTAaHOBHUTE, HA KAKOM PACCTOSIHUHU BIIPABO OT OCH BpAIlIECHHs HaJO IOJIBECHTh
rpy3uku: a) 2H, 6) 4H.

4) 3amonHHMTE TAOJUILy, IPOBEIS BUPTYAIbHBIC OMBITHI C IPYTUMH I'PY3HKaMH, ITOJBEIINBAs MX Ha
pa3IuyHbIe paccTOsSHUS OT ocH BpauieHus. [Ipu 3Tom nobuBasich paBHOBECHS pbluara.

Ne Cuia F; Ha Ineyo |y, Cuaa F; Ineyo l;, | OTHOIIEHHE CUJI U TLIEY
OmNbITA | JIeBOM YaCTH cM Ha NpaBoH cM
peruara, H 4acTu Fi/F, AR
peruara, H
1
2
3

KoHTpoJibHbIE BONIPOCHI
1) B kakoMm ciyuae pbluar HaxoJJUTCS B PpABHOBECHH?




2) Ppluar HaXOIUTCS B paBHOBECUH, JUIMHBI Tuied cuil 10 M u 5 am. Uemy paBeH Momyiib cuibl Fi,
ecinu F,=6H.

Ypox Ne31. Jladoparopuasi padora Ne9 « U3zmepenne KII/] HakI0HHOI IJIOCKOCTH
Heab pa6oThi: YOeIUTHCS HA OMBITE B TOM, YTO IMOJIe3Hast paboTa, BBIIOJIHEHHAS C IIOMOIIBIO TIPOCTOTO
MexaHu3Ma (HaKJIOHHOW TUIOCKOCTH ), MEHbIIIE TTOTHOM.
IIpudopsl 1 mMatepuanbl: MHTEpaKkTHBHAsS MOenb JaboparopHoit pabortorr «7 09 Mamepenme KIIJ
HAKJIOHHOM IUIOCKOCTH», B KOTOPOM OYAYT MCIOJIb30BaHbI CIENyIOIINE MPUOOPHl U MaTepUasbl: J10CKa,
JTMHAMOMETp, U3MEPUTEIIbHAS JICHTa, OPYCOK, IITATUB ¢ MY(DTOM U JTAIKOH.
Yka3zanus K padore

1) Odopmute TabauILy B TETPaAM JUIS 3aIIHCH PE3YIbTATOB BUPTYaTbHOTO OIIBITA.

Bec Tena | Beicota | [lNonesHas paboTta Cuna MepemelyeHne Gpycka 3aTpayeHHad paboTa Kng
P, H h,m A, Ok F,H S, M As, Ix %

ll I Il | | | | | | | |

2) C moMOIIIbI0 HHTEPAKTHBHON MOJICIH U3MEPhTE BEC TEJIa U PE3yJIbTaT 3aHECUTE B TAOJIHILY.

|
ABWXEHNE TENa !
|
|

3) Hcnonb3ys akTHBHBIC KHOIIKH «JIBHYKEHHE TeJa», «BBICOTa» U T.J. IPOBEIUTE OIBIT.

4) Pe3ynbTaThl 3aHOCHTE B Tabnuily. Berurcnute nonesnyro padoty u KI1/[ HaKIOHHO# TIIOCKOCTH.
KoHnTpoJibHBIE BOIPOCHI

1) Kakyro paboTy Ha3bIBAIOT MOJIE3HOM, @ KAKYIO TIOJHON?

2) Kak m3menutcst KITJ] Mmexanu3ma, eciM yMEHBIIMTh TPEHHE B €r0 y3jax?

3) Ilouemy HeBo3MOXkHO moctpouts Manmuy ¢ KIT/I paBaeiM 100%?

Ypox Ne33. Urorosasi KOHTpoJIbHasi padora

1. Tlouemy y TpakTOpa JenaroT MIHUPOKHE I'yCEHUI[bI?

2. BhbluncimTe JaBIeHMe KUAKOCTH IIOTHOCTBI0 1800 kr/M° Ha THO cocyna, eciau BbicoTa ee ypoBHs 10
CM.

I[epeuncnuTe U3BECTHBIE BaM POCThIE MEXaHU3MBL. [ IpuBeTe mprMepsl X MPUMEHEHMSI.
CdopmynupyiiTe mpaBUIIO PaBHOBECHS phlUara.

Kaxyto paboTy Ha/i0 COBEpIIUTH ISl TOTO, YTOOBI MOJHATH rpy3 BecoM 2 H Ha BbIcOTy 5 MeTpOB?
JIBuratens KOMHATHOro BeHTHW/IsTOpa 3a 60 c coBepmmn pabdory 120 JIx. Yemy paBHa MOIIHOCTH
IBUTATENS?

7. Kakue u3 nmepeunciieHHbIX T 001aat0T MOTEHIIMATLHON SHEPTUCH:

o 0k~ w



a) MsT4, JISKAII Ha MOy, 0) cKaTtas MPYKUHA; B) IBIDKYIIUNACS aBTOMOOWITH?

Omeemut u pewienus
1.V TpakTOopa NenaioT IUPOKUE TYCEHHUIIbI Uil TOT0, YTOObl YMEHBIIUTh JaBJI€HUE HAa JOPOTyY, T.K. IpU
YBEJIUYEHUU TUIOLIAAHN ONOPHI, JaBICHUE YMEHbBIIIAETCS.

2. laHo: CIIICHHUE:
h= 10cm 0,0m |p=hpg | p=0,1m 1800 kr/ M 10 H/kr=
p = 1800 xr/ m* = 1800 I1a =1,8 xIla
g=10H/xkr |

p-? Otget: p =1,8 klla

3. [IpocTble MEXaHU3MBIL: O/10K, HAKIOHHAS NIIOCKOCb, Pblide.
4. IlpaBuiio paBHOBECUS pblYAra: pblude HAXOOUMCS 6 PAGHOBECUU, KO20Ad CUIbL, OelUcmeyrowue Ha He2o,
06PAMHO NPONOPYUOHAILHYBL NILEUAM SMUX CUIL.

5.1aHo: Pemenue:
P=2H A=F"S A=2H 5m=10]x
h=5wm F=P,S=h
A-? Otet: A=10 Hx
6. Jlano: Pemenue:
t=60c N=A:t N =120 /Ix : 60 ¢ =2 Bt
A =120 JIx
N -? OtBer: N=2 BT

7. lloTeHnmanpHOM 3HEprHei o01amaeT cxaras MpyxKHHA.

8 kiacc
Ypok Ne3. BxoaHasi KOHTpoJibHasi padoTa

1. ABTOMOOWMIJIBb IBHIKETCS CO CKOPOCThIO 54 kM/4. Kakoit myTh oH nipoiiaer 3a 20 Munyt?

2. Tlouemy caHkM Jerde TSHYTh 110 CHETY, 4yeM 110 3emiie? (OTBeT 00BsICHUTE).

3. Cwuma 600 H paBHOMepHO JieiicTBYeT Ha muromais 0,2 M2, Onpenenure qaBjaeHUE B TOM Cllydae.

4. ChopmynupyiTe «30J0TO€ IPABUIO» MEXAHUKU

5. bykcuphblii karep TAHeT Oap)Ky ¢ OJHOrO IpHyana Ha Jpyrow, nerctBys ¢ cujoir 5000 H.
Paccrosnue mexay npuyanamu 1xkm. Omnpenenute padboTy, COBEPIIAEMYIO KaTEPOM.

6. Ilranrucr, momHMMas IITaHTY, coBeprmaer pabory S5 kJlxk 3a 2 cekyHAbl. BermciuTe MOUITHOCTBH
IITaHTUCTA.

7. Kakue n3 nepedynciieHHbIX Tell 00J1aJal0T KHHETUYECKOM SHeprueil:
a) M4, JIeXKALIM Ha 1moity; 0) cxkaras IpyKUHa; B) ABMKYILIUICS aBTOMOOUIB?

Omeemot u pewienus
1. Jlano: Pemenue:
v = 54 KkM/g I5m/c |[v=S:t S =15 m/c 1200 c=18000 m=18 xm
t =20 MuH 1200c |S=v 't
Haiitir S L OtBet: S =18 kM

2. CaHKH Jier4e TSAHYTh 110 CHETY, Y€M I10 3eMJIE T.K. MEHBIIIE CUJla TPEHHUS.

HaHo: Pemenue:

3.
F=600H | p=F:S | p=600H: 0,2m°=3000H/m*=3000Ila =3 klla
S=02 M

p - Otser: p =3 klla

4. «30710TO€ MPaBUIIO» MEXAHUKH — BO CKOJIBKO pa3 BBIUTPUBAEM B CHJIE, BO CTOJIBKO pa3 MPOUTPHIBAEM B
PaCCTOSTHUMU.

5. Mexanunueckass paboTa TpH OTCYTCTBHHU IEpPEMENICHUS HE MOXET ObITh coBepiieHa. CoriacHo
dopmyne A=F'S, ecnmu S=0, To u A=0.



6. Jlano: [S11(S):17(H

F=5000 H A=F'S =5000 H '1000 m = 5000000 I«
S=1km 1000 m

A-? Otser: A=5000 x/lx
7. aHo: Pemienue:

t=2c N=A:t N=5000/x:2c=2500 Br
A=5x/x |5000 Ix

- N-7 ] Otser: N =2500 Bt

8. Kunernueckoil sHepruei 00s1aaeT ABUKYIIUNCS aBTOMOOHITb.

Ypok Ne6. Jlagopatopuasi padora Nel «UcciienoBaHue siBJ€HHS TeMJI000MeHA NMPH CMeEIIMBAHHUU
XO0JIOAHOMH U ropsiyeii BOAbI»
Heas padorbi: OnpenenuTs KOJIUYECTBO TEIUIOTHI, OTAAHHOE ropsyeid BOJOM U MOJYyYEHHOE XOJOIHOM
IIpU TEIJI000MEHE, U OOBSICHUTD NOJyYEHHBINA PE3yIbTaT.
IIpubopsl u matepuajibl: Buzaeoponuk c maGopatopHoii pabotoir «8 01 HMccnemoBanue SBICHHS
TEIUIO0OMEHA IpU CMEIIMBAHUM XOJOJHOW U ropsyeil BOJbI», B KOTOPOH HCIONB3YIOTCS KaJOPUMETP,
WU3MEPUTENbHBIN HIUIUHAP (MEH3YpKa), TEPMOMETP, CTaKaH.
[Ipumeyanue
Kanopumerp — nipubop, mpuMeHseMblii BO MHOTHUX OMBITAX MO TEIIOBBIM SBIICHUSM.
KanopumeTrp cocTouT U3 ABYX COCYZIOB, pa3iei€HHBIX BO3AYIIHBIM MPOMEXYTKOM. /IHO BHYTpEHHEro
cocyJia OTJIEJICHO OT BHEIIHEro IUIACTMACCOBOW MOACTaBKOW. Takoe yCTpOHCTBO MO3BOJSET YMEHbUIATh
TEIJI000MEH COACPKUMOTO BHYTPEHHETO COCY/a C BHEITHEHN Cpeioi.
Yka3zanus k padore

1) Odopmure TadbmuUILy B TETPaIH

Hayanb- | Hayanb-
Macca Konunyecrtso Konuuectso
HaA Macca Haa
rops- Temne- TENNOTHI, TENNOTHI,
Ne i Temne- xonoa- = Temne-
yen patypa OTAaHHOEe 7 nony4yeHHoe
onbl- aTtypa N HOW atypa .
‘ BOAbI pATYR . | cmecn t,, ropayeu PP 5 XonoaHou
Ta ropayen . BOAbl | XONOA4HOW S
m, 2C sogomn Q, sogomn Q,,
BOAbI t, my, Kr | BOAbI t;,
‘ Kr LK x
e ‘ 26

RN R

2) [TocMoTpuTe hparMeHT BHITOJIHEHHUS TIEPBOTO SKCIIEPUMEHTA ¥ 3aHECHTE BCE M3MEPEHHbIC BEINYHHBI
B TaOIHILy.

3) BBINOJTHUTE PACUEThI O] TAOJIUIIEH U 3alIOJTHUTE €e.

4) Cnenaiite BbIBOJI IO MOJIYYEHHBIM PE3YJIbTaTaM.

5) IloBTopuTE BCE IEHCTBHS, TOCMOTPEB (PparMeHT BTOPOTO IKCIEPUMEHTA JIAOOPATOPHOU PAOOTHI.
3anoyiHUTE TaOIHILy.

6) Cnemnaii BEIBOII K paboTe.

Ypox Ne7. JlaGopaTopHasi padora Ne2 «OnpeesieHne yaeJbHON TeIVIOEMKOCTH BeleCTBA
eab padoTsi: Onpenenuth YAETbHYIO TEIUIOEMKOCTh METAITIMYECKOTO IIUITMHIPA.
IIpuGopsl U marepuansnl: Buneoponuk c¢ mabopatopHoit paboroit «8 02 OmpeneneHue yaeabHOH
TEIIOEMKOCTH BEUIECTBA», B KOTOPOM HCIOJIB3YIOTCA CTAKaH C BOAOM, KaJOPUMETP, TEPMOMETP, BECHI,
TUPU, METAUIMYECKUN HUIMHAP HA HUTH, COCYJ C rOps4el BOJOM.
VYka3zanus kK pabote

1) Odopmure TabIUILy B TETPAIH:



Havanb-

Macca O6uwan
HavanbHas HasA
BOAbI Macca Temnepa-
Temnepa- Temnepa-
Ne B Kanopwu- unanHAapa Typa BOAbI U
TYpa BoAb! Typa
mertpe ml, m2, Kr uuauHapat,
t1,°C uuauHapa
Kr 6
12,9C
1
p

2) BHHMaTEIhHO MPOCMOTPHUTE J1AOOPATOPHYIO pAOOTY U 3aHOCHTE M3MEPEHHBIC BEIMYHUHBI B
TaduIy.
3) Paccuuraiite: a) KOIMYECTBO TEIUIOTHI Q1, KOTOPOE MOJTyUHJIa BOJIA IPH HATPEBAHHH:
Q1 = camy(t - ty),
€1— yZAeNbHas TETIOEMKOCTb BOJIbL;
0) KOJIMYECTBO TEIUIOTHI Q2, OTIAaHHOE METALIMYCCKUM UJIHHIPOM MIPH OXJIAXKICHUU:
Q2 = comy(tz - 1),
€2 — yAeNbHAs TETUIOEMKOCTh BEIIECTBA MIJIMHPA, 3HAYCHUE KOTOPOU HAJIO OTIPEICIIUTh.
3Hasi, YTO KOJMYECTBO TEIUIOTHI, MOJTYYEHHOE BOJOW MpPHU HArpeBaHWU, PaBHO KOJIWYECTBY TEILIOTHI,
OTJaHHOMY LIIJIHH/IPOM MPH OXJIaKICHUH, MOXKHO 3anucath: Q1 = Qa, mmu cimy(t - t1) = coma(ts - t).
B nonydeHHOM ypaBHEHHH HEU3BECTHON BEIMYMHOMN SIBISETCS yJENbHAS TEIIOEMKOCTb C3;
cy= cymy(t—t,;)
mo(t, —t)
[loncraBUB B ypaBHEHHME 3HAYCHMSI BEIMYMH, M3MEPEHHBIX HA OIBITE, BBIYHCIUTE C2 — YAETbHYIO
TEIIOEMKOCTh BEIIECTBA, U3 KOTOPOTO M3TOTOBIIEH MIIUHAP. CpaBHUTE € C TAOIMYHBIM 3HAUYCHUEM.

VYpok Nel0. JlabopaTopuasi padora Ne 3 «OnpenesieHne OTHOCHTEJIbHOI BJIasKHOCTH BO3IyXay»
Hean padoThi: M3MepuTh BIaXKHOCTH BO3AyXa.
IIpuGopsl u MaTepuabl: MHTEpakTHBHAS MOJIeNb TabopaTopHoii paboTel «8 03 Omnpenenenue
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/1YyXa».
Yka3anus k padore

1. Odopmure TabauIly B TETpaIH:

MNoka3zaHua MokaszaHua PasHocTb nokasaHwid OTHOCMTEeNbHasa
CyXoro BNa)KHOTro CYXOro W BNakHoro BNGXHOCTb,
TepMOMETpa | TepMomeTpa TEPMOMETPOB %
0 (o] 0 o
t,°C tp, °C ti—t, °C

2. C moMoIp0 WHTEPAKTHBHOW MOJICIIH JTA00pAaTOPHOUM PabOTHI ONMpPEEIUTe TTOKa3aHUs CYyXOTo H
BIIQ)KHOTO TEPMOMETPOB, HAKAB KHOMIKY «U3MEPUTH.

Pe3ynbrarhl n3MepeHnii 3aUIIATE B TAOTHUILY.

Haiigute pa3HocTh MoKa3aHUW CyXOro U BIAYKHOTO TEPMOMETPOB At=t;-t5.

[To 3nauenusM t; (Temmeparypa cyxoro TtepMomeTpa) W At Mo MCUXPOMETPUUYECKOW TabiuIile
HaWIUTEe OTHOCUTENBHYIO BJIQKHOCTH BO3/IyXa (.

gk w



THIPGMETP NCHXPOMETPYHECKAR

on. YBRAKH. MokazaHus MokazaHuA PasHocTe nokasaHuii OTHOCUTENbHAaA
cyxoro BRa)HOro CyXOrou BNakKHOro R
TepMOMETpa | TepMoMeTpa TEPMOMETPOB o !
t,°C ty, °C t—t,°C 0

"° | | |

§ PazHoCTb NOKa3aHWiA TepMoMeTpoB, °C
20 ENo) " : - i : T T
6 | 0.5 ‘ 10 | 15 20 ‘ 25|30 35/ 40 ‘ 45|50 | 55
18 T g_ | |
16 B OTHOCUTENbHAA BRaKHOCTb, %
14 16 94 89 |83 78 73 |68 63 |57 |52 |48 |43
12 T T i T i T i
. 17 95 89 |84 79 74 |69 64 |59 |54 |49 |45
8 18 90 84 79 74 |70 65 |60 |55 |51 47
6 19 90 85 80 75 |70 66 | 61 57 |52 48
4 20 90 |85 @81 76 |71 67 |63 |58 54 50
5 21 90 |85 |81 77 |72 68 |64 |59 |55 |51
22 91 85 82 77 |73 69 64 |61 56 | 52
L li 4 e 1! 23 91 86 82 78 |74 70 |65 |62 58 @54
—k | 24 91 87 |83 78 |74 70 |66 |62 |59 55

KoHTposabHbIe BOpOCHI
1) Kaxo¥i BO3ayX B BalleM KJIacce: CyXOW MM BIaXKHBIH?
2) Kakue dusnueckne BeIMYNHBI XapaKTEPU3YIOT BIAKHOCTh BO31yxa?
3) OtHocuTENnbHAS BIAKHOCTh — (PU3MYECKasi BEJIMYMHA, TOKA3bIBAIOMIAS ...
4) Kak u3MeHseTCsl OTHOCHTEIIbHAS BIAXKHOCTh BO3/lyXa JICTHUM JIHEM OT PAHHEr0 YTpa K IMOIYIHI0?

Ypox Nel4. IosryrogoBasi KOHTpPoJIbHasi padoTa
1. Kakum criocoOom Terionepeaqu OCymecTBisieTcs nepenada sueprun ot ConHina k 3emie?
A) TEmIonpoBOAHOCTHIO,
b) usnyuenuem,
B) xoHBekIHEH,
I') Bcemu Buiamu niepednciieHHsIMU B A, b, B.
2. Kakas Qusuyeckas BenUYMHA OINpEAeseT KOJIMYECTBO TEIUIOTHl, HEOOXOAWMOE [UIsl HarpeBaHus
BemecTa Maccoit 1 kxr va 1°C?
A) yznensHasi TETI0EMKOCTb.
b) ynenbHas TerioTa ruiaBieHus,
B) ynenpHas TemioTa cropaHus,
I') cpenu oTBETOB HET MPABUILHOTO
3. IIpu xaxoM mporiecce KOJTMYECTBO TEIUIOTHI BEIUUCIseTcs o Gopmyine Q=mg?
A) Tipu HarpeBaHuH,
b) npu nnaBienuw,
B) nipu mpeBpariennn KuaKOCTH B map,
I') cpenu OTBETOB HET MPABUILHOTO.
4. OOBsCcHUTE, 3a4€M HYKHBI JIBOWHBIC CTEKJIa B OKHAX?
5. Kakoe kommuecTBO TemtoTel HeoOxomumo st HarpeBanus 200 r amtomuuus ot 20 °C mo 30 °C?
VY nenpHast TemoeMKocTh amomMunns 920 x/xr °C?
6. Kakoe xomu4ecTBO TEIJIOThl HEOOXOAMMO 3aTPaTUTh, YTOOBI paciuiaBUTh1) KI CBHHIA B3STOrO IpU
TeMIiepaType IulaBieHus? Y aenbHas TemioTa IIIaBJIeHus CBUHIA COCTABIIAET 2,5 10* JTx/xr.

Omeemut u peuwienusn
1. b) u3nyuenuem.
2. A) ynenbHasi TEIJI0EMKOCTb.
3.T) cpemu OTBETOB HET MPABUIIHHOTO (IIPU CTOPAHUH TOTIITNBA)
4. JIBoliHbIe CTEKJIa B OKHAX HYKHBI JJIS1 TOTO, YTOOBI COXPAHUTh TEIUIO B KBAPTUPE, T.K. MEXKIY CTEKIaMHU
paM HaxOJUTCS BO3AYX, a OH IJIOXOM MPOBOAHUK TEILIa.
5. Jlano: CHnu Pemenue:




m =200 r 02xr |Q = Cm(t-ty) Q=920 0,2 (30-20)
t,=20°C 0Q D= Ji/kr °C kr °C=2 =1840 k= 1,84 xJ[x
t,=30°C =Ix
C= 920 Jix/xr °C

Q-? Otsetr: Q=1840 x
6. Jlano: Pemenne:
m =10 kr Q=mmC Q=10 2,5 10*
1=2510* JIx/KT 0Q 0= kr Jbx/xr =]k = 2510 Jx =250000 JIx

Q-7

Oteet: Q=250 x/Ix

Ypoxk Ne20. JIabopaTtopHas padota Ne 4 «Mi3MepeHue U peryJiMpoBaHue CHJIbI TOKA»

Heabp padoTbi: YOeauThCs Ha OMBITE, YTO CHJIA TOKAa B PAa3IMYHBIX IOCIEIOBATEIHLHO COCAMHEHHBIX
y4acTKax LEeNH OJUHAKOBA.

IIpubopsl M matepuanbl: MHTepakTUBHAs Mojlenb JaboparopHoit pabotbl «8 04 M3mepenue wu
pEryJIMpOBaHME CHJIBI TOKa», TIJI€ HCIOJIb3YIOTCS MCTOYHMK IUTaHMs, HM3KOBOJIbTHAs Jlamma Ha
MOJICTaBKe, KIIF0Y, aMIIEPMETP, COSAMHHUTENbHBIE TPOBOA.

Yxka3zanus k padore

1. Cobepure 11enb 1o pucyHky 167, (a). 3anumure nokazaHue amrnepMmeTpa.

&

a)
Pwc. 167

2. 3aTeM BKJIIOUUTE aMIIEPMETP TaK, KakK MOKa3aHO Ha pucyHke 167, 6, a moToM Tak, Kak Ha pucyHke 167,
B.

3. CpaBHUTE BCe MOJIyYeHHBIE MTOKa3aHus amriepmerpa. Caenaite BHIBOJI.

4. HapucyiiTe B TeTpaJl CXeMbl COSTUHEHHS TPUOOPOB.

Buumanwne! Henmb3st mprucoeIuHATE aMIIepMeTp K 3aKMMaM UCTOYHUKA 0e3 KaKoro-Tr00 MpuéMHUKa
TOKa, COSAMHEHHOTO TIOCTIEI0OBATENBHO C aMIIepMeTPpoM. M0KHO UCTIOPTUTH aMIiepMeTp!

Ypoxk Ne21. JIabopaTopHasi padota Ne5 «M3mepeHue U peryJMpoBaHie HATPSKEHHD)

Ienpr padorbi: M3MepuTh HampsDKEHHE HA YYacTKE LENHU, COCTOSALIEM M3 JIBYX IIOCIEN0BATEIbHO
COEIMHEHHBIX PE3UCTOPOB, U CPABHUTH €0 C HAINIPSKEHUEM Ha KOHLIAX KaXKIO0T0 pe3UCTOopa.

IIpuGopsl u Mmatepuanbl: MHTepakTuBHas Mojens JaboparopHoi paboTel «8 05 M3mepenue u
PEryJIMpoBaHHUE HAMPSHKEHUS», TJ€ UCIOIb3YIOTCS UCTOYHUK MUTAHUS, PE3UCTOPbl — 2 HIT., BOJIBTMETP,
KJIIOU, COEIMHUTEIIbHBIE TIPOBO/IA.

VYka3zanus kK pabote

1. Cobepute 1enb U3 HCTOYHHMKA THMTAHUS, PE3UCTOPOB M KIIOYA, COEAMHUB BCE MPUOOPHI
IIOCJIE0BATENBHO. 3AMKHUTE LIEIIb.

2. Uzmepsre Hanpskenuss Ul, U2 Ha KOHLIaX KaXXAOro pe3ucropa W HamnpsbkeHue U Ha ydacTke Lend,
COCTOSIILIEM U3 JBYX PE3UCTOPOB.



3. Boruucnurte cymmy Hanpspkenuit Ul + U2 Ha o0oux pesucropax U cpaBHHUTE €€ ¢ HampspbkeHuem U.
CremaiiTe BEIBOJI.

4. Haueptute cxemy cOOpaHHOM BaMH IIETIM W MOKAKUTE HA HEH, KyJda MOJIKIIOYACTCS BOJIBTMETP IMPH
U3MEPEHUH HANIPSDKCHMS Ha KOKIOM PE3UCTOPE U HA ABYX PE3UCTOPAX BMECTE.

Ypox Ne22. JlaboparopHasi padora Ne6 «3aBHCMMOCTD 3J1€eKTPHYECKOT0 CONMPOTUBIEHUS
NMPOBOJAHMKA OT €ro JJIMHbI, IJIOIIA/I ONEePeYHOro Ce4eHUs 1 MaTepuaJia)

Leab padorbi: HayuuThcs MOIB30BaTHCS PEOCTATOM 1711 K3MEHEHUS CHIIbI TOKA B I[CTH.
IpuGopsl u marepuanbi: VHTepakTHBHass Mojens jabopaTopHoil pabotel «8 06 3aBHCHMOCTH
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IJIOIAJAM IOMEPEUYHOTr0 CEYCHUS HU
MaTepuaiay, B KOTOPOH HMCHOJB3YIOTCS MCTOYHHMK IMHUTAHUS, TOI3YHKOBBIA PEOCTaT, aMIIepMETp, KII0Y,
COEMHUTEIIbHBIE TPOBO/IA.
Yka3anus k padore

1. IIpoumTaiiTe X011 pabOTHI B OKHE HHTEPAKTUBHON MOJICIIH.

2. BcrmomHHTE YCTpOMCTBO peocTaTa M YCTaHOBHTE, IpU KaKOM TIOJOXKEHHH TOJ3yHKa

COIPOTHUBIICHUE peocTara HaubobIIIee.

Y 25 50 75 100

3. 3aMKHUTE LIETIb U OTMETHTE MOKAa3aHUE aMIIEpMETpa.

4. YMeHbIIalTEe CONMPOTUBIIEHNE PEOCTATA, TUIABHO M MEJIEHHO NIEPEIBUTAsl €r0 MOJI3YHOK (HO HE JI0
koH1a!). HabmromaiiTe 3a nokazaHusIMH aMIepMeTpa.

5. Ilocne 3TOro yBeIM4MBanuTe COMPOTUBIEHUE PEOCTATa, IIEPEIBUras IMMOI3YHOK B IIPOTHBOIIOJIOKHYIO
cropoHy. HaGntoaiite 3a moka3aHusMu amrepMmerpa.

6. [TocToiiTe rpadMk 3aBUCUMOCTU CUJTBI OT TOKA OT CONPOTUBIICHUS.

7. CrnemnaiiTe BBIBOJIL.

B H u M aH u e PeocraT Henb3s MOJHOCTBIO BBIBOAMTH, TaK KaK COMPOTHUBIEHUE €r0 MNpU ITOM
CTAaHOBUTCSI PAaBHBIM HYJIIO, U €CJIM B LIENIU HET JPYIMX NPUEMHHUKOB TOKA, TO CHJIA TOKA MOYKET OKa3aThCs
O4YeHb OOJBIION U aMIIEPMETP UCTIOPTUTCS.

Ypox Ne23. Jlaboparopuasi padora Ne7 «cciaenoBanue 3aBUCUMOCTH CHJIbI TOKA, WAYIIET0 Yepe3
pe3UCcTOp, OT CONPOTHBJIEHUS PE3UCTOPA U HANPSIKEHUSI HA Pe3UCTOpe»

Heas paborbl: HayuuTbcs u3MEpPSITh CONPOTHBICHUE NPOBOJHUKA MpPH MOMOLIM aMIlepMeTpa Hu
BOJIBTMETDpA. Y6GJII/ITI)C$I Ha OIIBITC, YTO COIIPOTUBIICHUEC NNPOBOJHHUKA HE 3aBUCUT OT CHUJIbBI TOKA B HEM U
HaIpsKEHUs Ha €ro KOHIIAX.

IIpuGopsl U marepuanbl: MHTepakTUBHAsS MOJenb JiabopartopHoil padboTel «8 07 MccmemoBanme
3aBUCUMOCTH CHWJIBI TOKa, UAYLIETO YEpe3 PE3UCTOpP, OT COMPOTUBIEHUS PE3UCTOpA M HAMPSIKEHUS] HA
pe3ucTope», TI€ HCHOIb3YIOTCS MCTOYHUK MUTaHUS, HCCIEAYeMbld MNPOBOAHMK (HEOOJbIIAS
HHUKCIIMNHOBAA cnnpanb), aMIICpMCTp U BOJIBTMETP, PEOCTAT, KJIKOY, COCAUHUTCIILHBIC ITPOBOAA.

Yka3zanus k padore



1. H3zyuute X071 pabOTHI HA CTPAHUYKE HHTEPAKTUBHON MOJIEIH.
2. OdopmuTe B TETpaau TAOIHILY:
Ne onbITa Cunia Toka Hanpsizxenue Conporusienue
I, A U,B R, Om
1
2

3. C IIOMOIIBIO p€OCTAaTa W3MCHINUTE COIIPOTUBJICHUEC LCIIH U H3MepHﬁTe CUJIy TOKa B IICIIK U
HAIIps>KCHUEC HA UCCIICAYCMOM IIPOBOJHUKCE.

5
0 01 0203 04 D,
[T T

imEm R -

4. Pe3ynbTaThl N3MEPEHHUI 3aHECUTE B TAOJIHILY.

5. Ucnonb3ys 3akoH OMa, BEIYUCIIUTE COMPOTUBIICHNE TIPOBOJHHUKA MO JJAHHBIM KaXX/I0TO OT/IEIBHOTO
U3MEpEHUSI.

6. Pe3ynbpTaThl BEIYMCIICHUI 3aHECUTE B TAOJIHILY.

Ypox Ne25. JlaGopatopHasi padora Ne§ «OmpenesieHue padoTbl U MOIIHOCTH 3JIEKTPUYECKOTO
TOKa»
Heab padorsbi: HayuuThes ompenensTh MOIIHOCTh W PAaOOTy TOKA B JIAMITE, WCIIOJIB3Ys aMIIEPMETP,
BOJIbTMETP U Yachl.
IIpu6Gopsl u MaTepuasbl: HTEpakTHBHAS MOJENb JIa0opaTopHOM paboThl «8 08 OmnpeneneHue pabOThI
Y MOIIHOCTH 3JIEKTPUUYECKOTO TOKa», TJIe UCHOIB3YIOTCS MCTOYHUK MUTAHUS, HU3KOBOJIbTHAS JaMIla Ha
MOJICTaBKe, BOJBTMETP, aMIIEPMETP, KIIOU, COCIWHUTENBbHBIE IPOBOJA, CEKyHIOMEp (WM 4Yachl C
CEKYHJIHOM CTpeNnKoi).
VYkazanus k padore

1. O3HakombTech ¢ XOAOM PabOTHI Ha SKpaHE MOIEIH.

2. 3amkHHTE KITI04. MI3MepbTe BOJBTMETPOM HANPsHKESHUE HA JIaMIIe.

3. Hauepture B TeTpaau cxemy coOpaHHOMU MU U 3aMMIIUTE MOKa3aHHs MPUOOPOB.

4. BbIUMCIATE MOIIHOCTH TOKA B JIAMITC.

5. 3ameThTe BpeMs BKIIOUEHUS M BBIKIIOUEHHUS Nammbl. [lo BpemMeHM €€ TOpeHHs U MOIIHOCTH

orpenenuTe paboTy TOKa B JIaMIIe.
6. CremnaiiTe BBIBOJIL.

Ypok Ne29. JlaboparopHasi padora Ne9 «M3yvyeHue AeiicTBUSI MATHUTHOIO MOJISI HA MPOBOJHMK €
TOKOM»
Leanb padorbi: CoOpaTh MEKTPOMArHUT U3 TOTOBBIX JI€TaJIel U HA OIbITE MPOBEPHUTD, OT YETO 3aBUCUT
€ro MarHuTHOE JICHCTBHE.
IIpuGopsl u Marepuaibl: Buneoponmuk c¢ naboparopHoir paboroir «8 09 M3yuenuwe paeicTBus
MarHMUTHOTO TOJII Ha MPOBOAHUK C TOKOM», TJl€ HCIOJB3YIOTCS HCTOYHUK MNHTaHus (Oarapeiika),
COEIMHUTENIbHBIE TIPOBO/IA, KOMIIAC, 1Tl ISl COOPKH 3JIEKTPOMAarHHTa.
Yka3zanus k padore

1) Odopmure TabMUILy Ui OTYETA MO BHITOTHEHUIO PA0OTHI.

2) BuumarenapHo ocMotpute GpparmMeHTs! orbIToB Nel-Ne3 u 3amonHuTe cToa0uK «OTBET

TaOIUIIBI.
3) Cremaiite 0OMIHiT BHIBO/I.



4 Ne Bonpoc Orser

onbiTa
1  [[ae HaxoAMTCA CeBEPHbINA NONKC KATYLLIKM C TOKOM?

[ HAXOANTCA KOMHbIM NONKOC KATYLUKM C TOKOM?

2 [KaK BAnAET )enesHbli CepAEYHMK, NOMELLEHHbI B

KaTYLLKY, Ha MarHUTHOe none?

3 |Kak MeHAeTca MarHuTHOE nose KaTywKu npu

YBEMYEHUM CUAbI TOKA?

Kak MEHAETCA MarHUTHOE NoNe KaTyWKuM Npu

YMEHbLIEHUM CUNbI TOKA? [ YT

e —— —— ey, e

Ypox Ne30. JlaGopatopHas padora Nel0 «KoncTtpynpoBanue u  u3yueHue PpadoThI
3J1eKTPOJABHUIATEJIS
Heab padorbl: O3HAKOMHUTHCS C OCHOBHBIMHU JETATISIMU DJIEKTPUUYECKOTO JIBUTATENsl MMOCTOSHHOTO TOKA
Ha MOJIEJIU 3TOTO JBUTATEJIS.
IIpudopsl u maTepuabi: Bugeoponuk ¢ tadopatopHoii padotoit «8 10 KoHcTpynpoBaHue u usydeHue
paboTHI IEKTPOJIBUTATEINS», B KOTOPOH UCIIONB3YIOTCSI MOAETH JICKTPOJBUTATENs], UCTOYHUK MMUTAHUSA,
KITII0Y, COEIMHUTEIIbHBIC TIPOBO/IA.
Yka3zanus k padore
1. Tlocmotpute nabopatopHyto pabOTy U BBIOJIHUTE 3aJaHHUS:
1) wnapucyiiTe cxemy;
2) moveMy pOTOp JBUTATENs HE cpa3y Havan BpamieHue? OMUIIMTe IeiicTBUE POTOpa.
3) OmnumuTe aeiicTBHE pOTOPA IPU YMEHBIIEHUH CHJIBI TOKA.
4) Onwuimre IeiicTBHE POTOpA MPH U3MCHEHHH HAMIPABJICHHUS TOKA B IIEITH.
2. HammmuTe BBIBOJ O TIPOJICTIaHHON paboTe.
IIpumeyanue
[TonBukHas 4acThb 3JIEKTPOABUIATENs] HA3bIBAETCSA SKOPEM. DJIEKTPOMATHUT, CO3JAIOLINI MarHUTHOE
0Jie, B KOTOPOM BPAILIAETCA AKOPb, Ha3bIBAETCSI MHIAYKTOPOM.

Ypox Ne33. Utorosasi KOHTpoJibHasi padoTa

1. Kakoi1 anekTprudeckuil 3apsii UMeeT siIpo aToMa?

2. Kakum npr6opoM nosb3yroTes 11 u3MepeHus cuiibl Toka? Kak oH n3o0pakaercst Ha cxeme?

3. Ucrionb3yst cxemy JIEKTPUYECKOM TeMH, N300pakeHHOH Ha pucl, onpeaenute o0iee COpoTHRIICHHUE,
ecti R;1=2 OMm, R,=3 OM, R3=6 OM, R4=5 Om.

B R, | R, R3 | R4 —

Puc. 1.
4. Kakoll TOK Te4eT 4epe3 BOJBTMETP, €CIU ero conporubiieHne 12 kOM M OH NMOKa3bIBAET HAINPSHKEHHE
120 B?
5. DrnexTpuueckas medb, CAEJIaHHas W3 HUKEITMHOBOW MpPOBOJIOKH, (ynenbHoe compoTusieHue 0,4 Om
MMZ/M) JIIHHOK 56,25 M M mnomaaeio ceueHus 1,5 MMZ, MpUCOENHEHA K ceTU ¢ HampsbkeHueM 120 B.
Omnpenennure CUITy TOKA, MTPOTEKAOIIETO IO CITAPAITH.
6. Kakue nomtoca Maruura npuTAruBaroTcs?

Omeemut u pewienus
1. Slapo aToMa 3apsKEHO nO10MHCUMENbHO
2. 17151 i3MepeHUst CHJTbI TOKA HCIIONIB3YIOT aMnepmMemp:. @LICHB BKJIFOUAOT I0CJIEI0BATENBHO.



3. Hano: Pemrenue:

R1=2Om —|R1 |—|R2 |—|R3 |—|R4 |—
R2= 30mMm
R:=00M |R=R;+Ry+ R3+ Ry

R;=50M [R=20M+3 OM+6 OMm +5 Om =16 Om

R-? Oteer: R=16 Om
4. JlaHo: cu Pemrenne:
R=12 kOm 12000 Om (I = U:R =120 B: 12000 Om=0,01 A
U=120B
1-? ‘ Ortset: 1=0,01 A
5. Hano: Pemrenne:
p =0,40M MM*/M |=U:R | R=0,40M MMM 56,25 M 11,5 MM*=15 Om
1=56,25m R=pl/s | 1=120B:150m=8 A
S=1,5mm’
U=120B

1-? OtBet: [=8 A

6. PasnounMmeHHEbIE

9 kJ1acc

Ypoxk Ne2. BxoaHasi KOHTpPoJIbHasi padora
1. Kakoe kommdecTBO TerioThl HeoOxomumo st octeiBanmst 200 v amomuuus ot 80 °C mo 20 °C?
VY nenbHas TerioeMKocTh amoMuans 920 J[x/kr °C?
2. Kaxoe HanpspKeHUE Ha/I0 cO3/1aTh Ha KOHIIAX POBOJIHUKA corpoTuBieHrueM 50 OM, 4ToObI B HEM BO3HHKJIA
cutaToka2 A ?
3. Ucnone3ys cxemy 1ienu, n300payKeHHOM Ha puc 3 onpenenure oduiee Hanpsbkerue, eciu U =2 B, U;
:2B, U3:2B, U4:2B.

- R1 | Rz R3 | R4 —

Puc. 3
4. Kakum rpubopoM H3MepsItoT HanpsbKEeHHE, Kak 3TOT MPUOOp U300paskaeTcs Ha cxemax?

Omeemut u peuienun

1. JlaHo: Pemenue:
m =200r=0,2 kr Q = Cm(ty-ty) Q=920 0,2 (20-80)
t; = 80°C 1Q U= ux/kr°C kr °CF  =-11040 k= -11,04 xJIx
t, = 20°C =]k

C=920Tx/xr °C

Q-? Otet: Q=-11040 Ix

2. lano:  Pemienwue:
R=50 Om I=UR U=500m:2A=100B
1=2A U=R |

-7 Oter: U=100B

3. Hano: Pemenue:



U,=2B —|R1 |—|R2 I—IR3 I—IR4 |—

U2:2B

Uz;=2B U=U;+U,+ U3t Uy,

U,=2B U=2B+2B+2B+2 B =8B

u-? OtBeT: U=8 B

4. JInst ui3MepeHust HaNPsHKEHUE UCTIONB3YIOT 60IbIMEmp: @L{CHB BKJIFOYAIOT MTapAJLIIENBHO.

Ypok Ne3. JlaGopatopHas padora Ne 1 «OnpeneneHue yCKOpeHHsI Tejla NPH PaBHOYCKOPEHHOM
ABUKEHHUH 10 HAKJIOHHON MJIOCKOCTH

Heawb padorsr: OnpenenuTs YCKOPEHUE ABMKCHHUS OpPYCKa M0 HAKIIOHHOW MJIOCKOCTH M €70 MTHOBCHHYIO
CKOPOCTH B KOHIIE 33JJaHHOTO ITyTH, TPOUJEHHOTO 33 OMPEeNIEHHBIN MPOMEXKYTOK BPEMEHH.
Oo6opynoBanne: Buneopunpm ¢ mabopatopHoit pabotoir «9 01 _OmpeneneHue yCKOpEHHUs Tella TpH
PaBHOYCKOPEHHOM JIB)KEHUU I10 HAKJIOHHOW IUIOCKOCTH», TIE HCIOJIb3YeTCS MpUOOp sl U3yUYEHHS
JBMKEHUS T, IITATHB ¢ My()TOH U JIATTKOM.

Teopernueckue 060cHOBaAHUS

[Tpu paBHOYCKOpEHHOM JBIKECHHH 0€3 Ha4aJIbHON CKOPOCTH MPOUICHHOE PACCTOSIHUE OMPEIEIISETCS 110

dbopmyre:
oTciona

3Hasi yCKOpeHHe, MOKHO ONPEIEIUTh MTHOBEHHYIO CKOPOCTh 10 hopMyIe:
D =at.
Onucanue ycTpoiicTBa U AeMcTBUS MPUOOpa
[Tpubop mist u3ydenus nuxenus tein (puc. 193) cocrout us3

6 Hanpasstromeit 1 nmunoit 60—70 cm; 6pycka 2 ¢ mycKOBBIM
-'di; / MarHuTOM 3, 3aKpETUIEHHBIM Ha TOPIIEe ATFOMUHUEBOTO
\ CTEPXKHS; JIEKTPOHHOTO CEKYHJI0OMEpa 4 ¢ IByMs JaTYNKAMHU

5. Hanpagnstomas 3akperuisiercs B Janke mraTusa 6, moj Heé
MOJIKJIA/IBIBAETCS] KOBPUK 7 M3 TIOPHCTOTO TUTACTHKA.
~\€>* 7 ITpu npoxoXkeHUH MyCKOBOIO MarHuTa MUMO MEPBOT0
\»& JaTYiKa OTCUET BPEMEHHU BKITFOYAETCSI, a TIPU MPOXOXKIACHUT
BTOPOT'O — BBIKJIIOYAETCS, U Ha SKpaHe CeKyHIoMepa
T (buKcupyercs 3HaUCHUE MPOMEXYTKA BPEMEHH t, 32 KOTOPBII
OpYCOK MPOXOJUT PaCCTOSIHUE S MEXKAY TaTUNKAMU.
Yxka3zanus k padore
1) Odopmure Tabnuiy B TETpaau:

Ne t, C t,C S, M a, m/c? v, M/c.

NI O

3

2) BHuMartenpbHO MOCMOTPUTE BUIEOPOIUK C JIabopaTopHOU paboTOM. 3anonHuTe TaOIHILy, MPOBOIS
HEO0OXOMMBIEC BBIYUCIICHUS IO (hOpMYyIIaMm:

_tyttyat+ig
tcp—'T'.
a ;2 H U=at,,.

3) CnenaiiTe BBIBOJI.



Ypoxk 6. JlabopaTopHasi padora Ne2 «Onpenenenne :KeCTKOCTH NPYKHUHBI».

eap padoThI: HAUTH KECTKOCTh MPYKWHBI W3 W3MEPEHUM YIJIMHEHUS TPYKUHBI MPU Pa3TUYHBIX
3HAQYCHMX CUJIbI TSDKECTH YPABHOBEIIMBAIOLIECH CUIly YIIPYTOCTH Ha OCHOBE 3aKoHa ['yka.
Oo6opynoBanue: Buneoponuk madopatopHoit paboTel «9 02  OmnpeneneHue sKeCTKOCTH MPYKUHBIY, TIe
MCTOJIB3YIOTCS ITATUB ¢ My(TaMH U JIANIKOH; CHUpaibHas NpYy>KUHA, MIJTTUMETPOBAs JINHEHKA, TPY3Hl.

Teopus:

B kax10M U3 ONBITOB JKECTKOCTh OMPEAEIIAETCS MPU Pa3HbIX 3HAUCHUSX CUJIbl YIPYTOCTH U Y/UIMHEHUS,
T. €. YCJIIOBUA OIIbITa MCHANOTCH. HOBTOMY AJI1 HAaXOXKACHHUA CPCAHCTO 3HAUCHUA KCCTKOCTH HCEJIb3A
BBIUHCIUTH CpelHee apudMeTndyeckoe pe3yiabTaToB u3MepeHuil. Bocmnosibdyemcs rpaduyeckum
CIOCOOOM HAXOXKJIEHHSI CPEIHEr0 3HAYEHUsS, KOTOPhI MOXKET OBITh NMPUMEHEH B Takux ciydasx. [1o
pe3yabTaTaM HECKOJBKUX OIBITOB IOCTPOUM IpaduK 3aBUCUMOCTH MOAYJIS CHJIbl YyOpyroctu Fym, or
monyins ymmHeHus [x|. [Ipu moctpoennu rpaduka mo pe3yiabTaTaM OIbITa KCIEPUMEHTAIBHBIE TOYKU
MOTYT HE OKa3aThCs Ha MPAMOM, KOTOpasi COOTBETCTBYET (hopmyJie

Fop =Fklx].

DTO CBSI3aHO C TOTPEIIHOCTSIMH H3MepeHus. B 3rom ciiydae rpaduk Hago MPOBOIUTH TaK, YTOOBI
MPUMEPHO OJUHAKOBOE YHCIIO TOYEK OKAa3ajoCh MO pa3Hble CTOPOHBI OT mpsimoit. [locie moctpoeHus
rpaduka BO3BMHUTE TOYKY Ha TpsMod (B cpemHedl dwacth rpadmuka), ompenenure 10 HeMy
COOTBETCTBYIOIIME ATOW TOUKE 3HAYCHHSI CHIIbI YIIPYTOCTH U YIJIMHEHHS M BBIYUCIIHUTE KeCTKOCTh k. OHa
1 OyIeT HICKOMBIM CPEIHUM 3HAUEHUEM JKECTKOCTH MPYXKUHBI Kep.

CpenctBa usmepenus: 1) Habop rpy3oB, macca kaxkaoro paHa mo = 0,100 kr, a morpemrHocts Amg =
0,002 kr; 2) nuHEWKa C MUJUTUMETPOBBIMH JICTICHUSMH.

Ilopsinok BbINOJIHEeHUs padOTHI (110 BUIEOPOIIUKY)

1. Ha mrratuBe 3aKpernieH 0JMH KOHEL[ CIUPaIbHOM NPYXHUHBI (IPYroi KOHell MPYXKUHbI CHAOXKeH
CTPEJIKOM-YKA3aTeJIEM U KPIOUKOM.

2. Pa1oM ¢ mpyXKMHOM 3aKperuieHa JuHelka ¢ MIUITMMETPOBBIMU JI€JICHUSMHU.

3. OTMeThTE U 3aMULIUTE TO JIEJICHUE JTUHENKH, IPOTUB KOTOPOTO MPUXOJUTCS CTPENKa-yKa3aTeab
MIPYKUHBI.

4. [loaBecbTe K NMPYKUHE TPYy3 U3BECTHON MAcChl U U3MEPHTE BHI3BAHHOE UM YIJITMHEHHUE MPY>KUHBI.
5. K nepBomy rpy3y 100aBbTe BTOPO, TPETHI U T. A. TPY3bl, 3aMIUCHIBAsk KaX/Ibli pa3 yAJUHEHUE |X|
npyxuHsl. [lo pesynpraTam u3mMepeHuil 3aroHuTe TabInIly:

Homep omnbiTa m, Kr mg', H x|, m

6. [To pe3ynpraTam U3MepeHU MOCTPoiTe rpadK 3aBUCUMOCTHU CHJIbI YIPYTOCTH OT Y/UIMHEHHUS U,
HOJb3YSACh UM, ONIPEJEIINTE CPETHEE 3HAUCHHE KECTKOCTHU TPYXKUHBI Kep.

Ypoxk 7. Jlaboparopuasi padora Ne3 «OnpenesieHue K03 GUIHEHTA TPEHUSI CKOJIbKEHUS.

Heanb padoThl: onpeneauTs KOAXPOHUIUEHT TPEHUS JEPEBIHHOIO OpYyCKa, CKOJIB3SIIETO MO JePEeBSIHHON
JIHUHEHKe, ucrons3ys popmyny Fr, == uN.

OoopynoBanme: Buneoponuk naboparopHoir pabotel «9 03 Ompenenenue koddduuuenta TpeHUs
CKOJIBKEHUS», TNIe B pab0oTe MCTONB3YIOTCS JIEPEBSHHBIN OpYyCOK, NepeBsSHHAs JUHEHKa, HAOOp TPy30B,
JTMHAMOMETD.

Yka3zanus k padore:

1. TloaroToBbTe TaOIUITY AJISl 3aIIMCH PE3YIIHTATOB OIBITOB.

Ne Cuna Tpenus Cuia peakumnu Kos¢ppuument Mep
onbITa Fop, H ONopbI TPeHus, |
N, H
1
2
3



https://5terka.com/images/fiz9kik/fiz9kikzad-45.png

2. B xope mpoBeleHUs OMBITOB 3aIIOTHATE TAOIHUILY.
3. HaiinuTe B kax10M ombiTe KOAPHUITMEHT TPEHUSI U €T0 CpeHEee 3HaUCHHE.
4. CpenaliTe BBEIBO/I.

Ypox Nel3. [osyronoBasi KOHTpoJbLHasi paboTa
1. B kaxom cnyyae meno MONCHO CHUMAams MamepuaibHoOuU moukou?
A) ecin Has10 paccuuTaTh nepuox oopamienus MC3 Bokpyr 3emiy;
b) ecim Hayo paccuntaTh ApXUMEIOBY CUITY, IEUCTBYIOIIYIO Ha TEIO.
B) oba cimyuas npaBuiIbHBIE
2. Kakas uz senuuun ckanapuas?
A) macca;
b) ckopocTs;
B) yckopenue;
I') nyTs.
3. Kakue u3 ¢hopmyn coomseemecmeyrom onpedenenuio ckopocmu?
A) (v-vg)/t;
B) v, + at;
B) S/t
I) vot + at/2;
4. B kakom ciyuae 0sudicenue mena pagHomeproe?
A) 10e3/1 B METPO JBMXKETCS TI0 MPSIMOTMHEHHOMY TTyTH. OH MPUOBIBAaCT Ha CTAHIMIO U OTIIPABJISACTCS OT HEe
4yepe3 OJIMHAKOBBIE MPOMEKYTKU BPEMEH;
B) cnyrHHK ABMXKETCS IO OKPY)KHOCTH BOKPYT 3eMIIM M 32 JIFOOBIC PaBHbIC TIPOMEKYTKHA BPEMEHH IPOXOIUT
OJTTHAKOBBIE PACCTOSIHUSL.
5. Benocunenuct HauMHAET IBUKEHUE U3 COCTOSHUS MOKOS U ABHKETCS MPSIMOJIMHENHO U PaBHOYCKOPEHHO.
Uepes 10 ¢ mocie Havana ABMKEHUS €T0 CKOPOCTh CTAaHOBUTCS paBHOU 5 M/c. C Kaxkum yckopenuem 08Usaics
genocuneoucm?
6. [lan rpauk 3aBUCUMOCTH CKOPOCTHU OT BpeMeHU. Onpedenume nymsy, TIPOUICHHBINA TEJIOM 3a 3 CeKyH/IBI.
v,M/C
15
10
5

7. SI6n0x0, BUCAIEE HA BETKe, MpUTITUBaeTcs K 3emie ¢ cuioit paBHoi 3 H. C kakoii cuioi si610K0
NPUTATUBAET K cebe 3emitro?

8. Onpenenure umityibe mymu mMaccoi 0,01 kr, nersieit co ckopoctbio 1000 m/c.

9. ABTOomMOOMIIL Maccod 1T JBUrajzcs Mo TOPU3OHTAIBHOM J0opore M Hayaja TOpMO3UTh. Onpenenure
YCKOpEHHE aBTOMOOUJIS, €CIIH CHJIa TOpMOkeHHs paBHa 2 KH.

10. Beruucnure cuiy nputsbkeHus dyenoBeka maccoid 80 kr k Conuity. Macca Connua pasna 2'10 % kr,
paccrogaue oT 3emun 10 CouHIa cocrassier 150 10°%wm.

Omeemuvl u peuienun

1A 2.A,T 3.B 4.B

5. JlaHo: Pemienne

v,=0m/c a=(v-v,):t a=GBmc-0m/c):10c=

t=10¢ = 0,5 m/c’

v=5M/c

Haiitu: a. Orser:a= 0,5 M/
6. JlaHo: Pemenne

Vo= 5SM/c a=(v-v,):t a=(15mc—5m/c):3c=3,3m/c

t=3 ¢ Szv.t+(@t?:2) $=5wc 3c+B3mc® (3¢):2)~30m

v=15M/c



Haiitu: S. OtBer: S=30 M

7. F = -3 H (Tpernii 3akon HproToHa)

8. Jano: Pemenne:

m;= 0,01kr p=mv p=0,01kr " 1000m/c = 10 kr "~ m/c
v =1000 m/c

Haiiru p. Oter: p=10xr " wm/c.
9. Jlano: Pemenue:

m;=1T 1000 kr [F=a m =2000H : 1000kr =
F=2kH | 2000H |[a=F:m |=2H/kr (m/c?

Haiitu a. Otset: a = 2 m/c%.

10. JlaHo: Pemenne:

mi= 80 kr F=G' mymy/r? |F = 6,67 10 Ym?%/xr?

m, =2:10% kr +80 kr 2 - 10° kr/ (150°10° My’
r=15010°m.

G =6,6710 "M%/ kr?

Haiimu: F. OtBet: F=047H

Ypok Nel6. Jladboparopnasi padora Ne 4 «[IpoBepka 3aBHCHMOCTH NePHOIa KoJIeOaHU Ipy3a,
MO/IBEIIEHHOT0 HA HUTH, OT MacChl IpPy3a»

e padoThi: BeIICHUTH, KaKk 3aBUCAT MEPHOJ U YaCTOTa CBOOOJHBIX KOJEOAHMI HUTSIHOTO MasTHUKA
OT €ro JUINHBI.

OdbopynoBanue: Buneoponuk mabopatopHoit pabotel «9 04 IlpoBepka 3aBUCHUMOCTH TIE€pHOJIA
Kosie0aHUl Tpy3a, MOJBEHIEHHOTO0 Ha HUTH, OT MAacchl Ipy3a», Ie B paboTe HCHOJIb3YIOTCS IUTAaTHB C
My(QTOH W JIalKOM, IIApUK C NPUKPEIUIEHHONM K HeMy HUTbIO AnuHOM 130 cM, NmpOTSHYTOH CKBO3b
KYCOYEK PE3UHBI, YaChl C CEKYH/IHOM CTPENKON MM CeKyHaoMep coToBoro tenedona. Kycouyek pe3unsi (B
JaHHOM CJy4ae JaCTUK) MCIIOJIB3YEeTCs Ul TOTO, YTOObI HUTh HE BBICKAIB3bIBAJIA U3 JIANKH IITATHBA H
9YTOOBI MOKHO OBUIO OBICTPO M TOYHO YCTAaHOBHUTH HYXXHYIO [UIMHY MasTHHKAa. HuUTh mpoTsruBaetcs
CKBO3b PE3HHY C TIOMOIIHIO HT'OJIKH.

Yka3anus k padore

1) Hauepture B TeTpamu Tabnuumy a8 odopmileHUs pe3yibTaToB
71a00paToOpHOM paboOTHL.

JlacTux

'y dusnyeckan Ne onbiTa
| BeAMYMHA 1 2 3 4 5
I L, cm 5 20 45 80 125
N 30 30 30 30 30
) feg

Puc. 195

TabuILy.

1) BHUMaTETHHO MPOCMOTPHUTE XOJI BHITIOJHEHHUS OIBITOB U 3aMOJTHUTE

3) Jnst Ka)a0ro onbITa BHIYUCIUTE U 3alHILNTE B TAONIMILY 3HaUeHUs reproja T koneOaHui MasTHHUKA.

. . v
5. JI7st KaKI0ro OIBITa pacCUUTalTe 3HAUEHUS YaCTOTHI V KOJIeOaHU MasgTHUKA 110 popMyIie:

\}= d

WIn t " Tlosy4eHHbIE PE3yJILTATHI 3aHECUTE B TAOIHMILY.

1
T




6. Crenaiite BBIBOJIBI O TOM, KaK 3aBUCST IMEPUOJI M 4ACTOTa CBOOOHBIX KOJIeOaHU MasTHUKA OT €ro
JUIMHBI. 3alUIINTE 3T BBIBOJIBI.

7. OTBETHTE HA BOIIPOCHI.

VYBenmuuuiaM WM yMEHBIIWIN JJIMHY MasTHHUKA, €CJIM: a) Mepuoja ero kojebanuil cHadana o1 0,3 c, a
nocne m3MeHenus AmHbl ctan 0,1 c¢; 0) yactora ero xoyiebaHuii BHadane Obuta paBHa 5 ['1, a moTom
yMeHbImiaace 10 3 I'u?

Ypok Ne26. JlaboparopHas paGora Ne5 «Onpenesenne (POKyCHOr0 pacCTOSIHUSL M ONITHYECKOH CHJIBI
JIMH3BI»

Lean padoTbi: HayunThes mosryuaTh pa3iinyHble H300paKeHUs TIPU IIOMOIIH COOUPAIOIICH JTHH3HI.
IIpudopsl U matepuajbl: Buneoponuk c maboparopHoir pabdotoir «9 05_OmpeneneHue (QOKycHOTO
pacCTOSIHUST M ONTHYECKOW CHJIBI JIMH3BI», TJE HCIOJB3YIOTCS COOMpAronias JHWH3a, JKpaH, Jiamria ¢
KOJITAYKOM, B KOTOPOM CJIeJIaHa pope3b, U3MEPUTEIbHAS JICHTA.

VYka3zaHus kK pabote

1. BHUMaTeIbHO IPOCMOTPUTE BHICOPPArMEHTHI BUPTYAIBHOH JIa00paTOPHOI PabOTHI.

2. 3anonHuUTe TabIuUIly, onKuchiBas Habmonaembie sienenus npu: 1) d <F; 2) F <d <2F; 3) d > 2F.

Ne onbITa DokycHOe Paccrosinue ot Ontuueckasi | Bua uzodpaxkenus
paccrosinue F, cM | JlaMIibI 10 JIMH3BI 0, | CHJIA JIMH3BI,
cM JANTP

3. Onpenenute ONTHYECKYIO CHITY JTUH3HI.
4. ChopMynupyiTe U 3aMIIUTE BBIBOJ O TOM, KaK MEHSETCS U300paKCHHE MTPOPE3U Ha KOJAYKE JIAMITBI
[IpH yAaJIE€HUH peaMeTa (JIaMITbl) OT JTMH3BI.

Ypok Ne27. JlaboparopHasi padora Ne6 «OnbIThl MO Pa3iiokeHUIO 0eJOro cBeTa B CIHEKTP H
BOCIIPUSITHIO IIBETA MPEAMETOB NP UX HA0/II0leHNHU Yepe3 1{BeTOBbIe GUILTPbI»

Heas padorbi: HaGmogaTh CIUIOIIHONW CHEKTP OT MOJYYEHHOM Ha 3KpaHe BEpTUKAIbHON CBETOBOM
II0JIOCHI, JINHEHYAThIe CIIEKTPhI OT pa3psja B pa3peKeHHBIX ra3ax.

Oo6opynoBanue: Buneoponuk o naboparopHoit padore «9 06_OmbITH MO pa3iokKeHHIO OETI0To CBeTa B
CHEKTP M BOCHPHUATUIO IIBETa MPEAMETOB IPU HUX HAOIIOJEHUM 4Yepe3 ILBETOBble (UIBTPBI», I/
UCMOJB3YIOTCS MPOEKIMOHHBIA ammapaT, pa3[BMKHas LIelb, HAa0Op CHEKTPalbHbIX TPYOOK (HEOH,
KPHIITOH, T'eJIMii) ¢ ICTOYHHKOM MUTAHUS, IUIOCKONapauIeIbHas ITACTHHA CO CKOIICHHBIMHU TPAHSIMH WU
OJTHOTPYOHBIH CHEKTPOCKOII.

VYkazanus kK pabote

1) BHuMarenbHO MOCMOTPUTE BUACOPOIIHK 110 JabopaTOpHOil padore.

2) 3anoyiHUTE TAOIMITY TIO pe3yJIbTaTaM HaOII0JaeMbIX CIIEKTPOB:

BemecTtBO Pucynoxk ITocaenoBaTeILHOCTEL Bun
CIeKTPa I[BETOB CIeKTpa
JIHeBHOW CBET
Heon
Kpunron
I'enuit

3aHI/IH_II/ITe, Kakou BUJ, CIICKTpa BbI Ha6n10;[aeTe, CKOJIBKO B HEM OCHOBHBIX
IIBETOB M B KaKOM MOCJICI0OBATCIIBHOCTU OHU PACIIOJIOKCHBI.

Ypox Ne29. Jlaboparopuasi padora Ne7 «U3mepenue paguanuoHHoro ¢poHa

Heab padoTbi: 3MepuTh MOITHOCTH 03Bl PATUOAKTHBHOTO (pOHA OBITOBBIM JI03UMETPOM.
ObopynoBanue: Buaeoponuk ¢ maboparopHoit padotoit «9 07_WN3mepenue paauarimoHHOro GoHay, TS
AJI UBMCPCHUA CCTCCTBCHHOI'O paAuallMOHHOI'O q)OHa HCIOJIB3YCTCA NO3UMETP «bemnmay.

TosikoBaHME UCIIONIB3YEMBIX TEPMUHOB




@®oH paJMOAKTUBHBII — €CTECTBEHHBIM pPaJUallMOHHBIA (OH, CO3JaBaCMbIii HMOHU3UPYIOLUINM
U3Iy4eHUEM, UCTOYHUKOM KOTOPOTO SIBJISIOTCS KOCMHYECKHE JY4YM U TaK Ha3blBa€Mble €CTECTBEHHBIC
PagMOHYKIHUIBI (T. €. CYIIECTBYIOIIME B MPUPOJIE siipa paJuOaKTUBHBIX 3J1eMeHTOB). MoHusupyromee
U3y4EeHUEe — pa3IMYHbIC BUJIbl YACTHUI U (PU3NYECKUX MOJIEH, CIIOCOOHBIX HOHU3UPOBATh BELIECTBO.
Kocmuueckue aydn mpeacTaBisiioT co00i MOTOK YacTHIl BBICOKMX YHEPIUid, MPUXOMANIIMX HAa 3eMIIO U3
KocMoca (CoJTHEYHas paiuaIiys).
EcTecTBeHHbIE paJMOHYKIIN/IbI IOBCEMECTHO MPUCYTCTBYIOT B OKPY’KaIOLIEH CPEE, a TAKKE B KMUBOTHBIX
U PACTUTEIbHBIX OpraHu3Max. @OHOBOMY OOJyUEHHIO IOJBEPraloTCs BCE KUBbIE OpPraHU3Mbl 3€MJIH, B
TOM 4YHCJIe 4YeJIOBEK. B 3aBHCHMOCTH OT BBICOTHI HaJl YPOBHEM MODSI UM COAEP)KAHUS PAJUOHYKIHMIOB B
OKpy’Karollel cpele paJualMOHHbIN (OH KosebseTcs B 3HAYMTENbHBIX Npenenax. [ns ero usmepenus
UCHoNB3YIOT cuérunku I elirepa—Mioriepa (cM. § 54 yaeOHUKA).
B OBITOBBIX JO3MMETpax MCIOJIB3YETC CUETYMK JKECTKOrO (T. €. BBICOKOIHEPreTHYecKoro) PB- u y-
U3IY4YCHUs, CIOCOOHBIM pPErHCTPHpPOBATh MOIIHOCTH J03bl B jauanazone 0,004— 40 wmxP/c
(MUKpPOPEHTTEH B CEKYHY).
VYkazanus k pabote

CMoTps pparMeHThI 1ab0paTOpHON PadOTHI, BBIOJIHUTE 33 JaHUS:

1) Ouennre pagualMOHHYI 00CTAHOBKY B Pa3IMYHBIX OMBITaxX 10 Gororpadusim.

2) Ompenenute 1o Tabiuile, KAK MEHSETCS PaJAUAlMOHHAS OOCTAHOBKA B TCUCHHUH JTHSL:

. Ne Bpemn 3nauenne B !ﬂ;ﬁlj_'a’ll
1.9-00 9
2.10-00 8
3.11-00 6
4.12-00 10
5.13-00 14
6. 14-00 14
7.15-00 8
8.17-00 9
9. 18-00 8

3) HamumuTe B BBIBOJE, KaK, MO BalleMy MHEHHUIO, MOKHO CHU3UTHh DPaJHAIl[MOHHBIA (OH B
Ballleil MECTHOCTH.

Ypoxk Ne32. JlaGopaTopHasi padora Ne§ «HMccienoBaHue TPEKOB: W3MepPeHHe JHEPTHH YaACTHIBI 1O
TOPMO3HOMY Iy TH»

Heab padorbl: OOBSICHUTH XapaKTep IBUKEHUS 3apsKEHHBIX YaCTHULL.

OoopynoBanmne: dotorpaduu TPEKOB 3apsHKEHHBIX YAaCTHL, IOJy4eHHBIX B Kamepe BuibcoHa,
My3BIPEKOBOM Kamepe U (hOTOIMYITBCHH.

IMosicHeHus

[Tpu BBIMOIIHEHNH JaHHOW 1a00paTOpHOM padoThI ciieyeT HOMHUTb, YTO:

a) JIMHA Tpeka TeM Ooiblie, 4eM OOJbIle SHEPrus YacTHIBI W YeM MEHbBIIE IUIOTHOCTh CPEIbI;
0) TommuHA Tpeka TeM Oonblie, 4yeMm OoJsiblle 3aps] YacTHUIBI W YeM MeHbIIe €€ CKOPOCTb;
B) TpW JBIKEHUH 3apsHKCHHOM YacTHIBI B MAarHUTHOM TIOJI€ TPEK €€ IOJydaeTcs WCKPHBIEHHBIM,
npuyéM paguyc KpUBU3HBI TpeKa TeM OoJblie, 4yeM OoJiblle Macca M CKOPOCTh YAaCTHUIIBI U YeM MEHbIIe
e€ 3apsi1 ¥ MOIYJTh MHAYKIIMU MarHUTHOTO TTOJIS;

I') YaCTHIIA BUTAJAach OT KOHIA TpeKa ¢ OOJIBIIMM PaJlycOM KPUBU3HBI K KOHILY C MEHBILIUM PaJuyCcoM
KPUBU3HBI (palyC KPUBH3HBI IO MEpEe JIBMKEHUS YMEHBINAETCS, TaK KaK M3-3a CONPOTHUBIICHUS CPEIbI
YMEHBIIIAETCsI CKOPOCTh YaCTHIIBI).

3ananue 1

Ha nByx w3 Tpéx mnpencraBieHHbIX BaMm ¢ororpaduit (puc. 202) u3zo0pakeHbl TPEKH YACTHIL,
JBIDKYIIUXCS B MATHUTHOM TOJIe. YKaKuTe Ha Kakux. OTBET 000CHYHTE.

3aganue 2



Paccmotpute ororpaduro TpekoB o-yacTwil, ABUTaBIIUXCS B Kamepe Bumbcona (puc. 202, a), u
OTBETHTE Ha BOIMPOCHI.

a) B xakom HarpaBlIeHUH JBUTAUCH (L-HACTHILIBI?

0) InvHa TpEeKOB 0-4acTHUIl TPUMEPHO oJrHAKOBA. O 4éM 3TO TOBOPHUT?

B) Kak MeHsIach TonumHa Tpeka 1o Mepe ABuxkeHus yactun? Yro u3 atoro cienyer?

3ananue 3

Ha pucynke 202, (6) mana ¢otorpadust TpekoB a-dyacTuil B Kamepe BWIbCOHA, HAXOIWBIICHCS B
MarHuTHOM noJje. Onpenenure mo 31oit pororpaduu:

a) MOYEMYy MEHSUTUCh PaJInyC KPUBU3HBI U TOJIIMHA TPEKOB MO MEPE ABMKECHUS (.-HACTHIL;

0) B KaKyl0 CTOPOHY JABUTAJIUCH YaCTHUIIBL.

Puc. 202

3ananue 4

Ha pucynke 202, B nana ¢ortorpadusi Tpeka JIEKTpOHa B Iy3bIPHKOBOH Kamepe, HaXOIUBIICHCS B
MarHuTHOM Tnoje. Onpenenure mo 3Toi Gpororpadum:

a) oYeMy TPEK UMeeT (GOopMy CITHpaIH;

0) B KaKOM HAIpPaBJICHUHU JBUTAJICS 3JICKTPOH;

B) YTO MOTJIO MOCITY)KUTh MPUYUHON TOTO, YTO TPEK JIEKTPOHA HA pucyHKe 202, B ropa3io JJIHHHEe
TPEKOB 0-9acTuIl Ha pucyHke 202, 0.

Ypok Ne33. UtoroBasi KOHTpoJibHasi padoTa

1. /IBa yenoBeka MPUCITYIIMBAIOTCS, HA/IESACH YCIBIIIATH IIIYM MpUOIMKaronierocs noezaa. OauH u3
HUX TPUIOKUII YXO K pesibcaM, Ipyrou - HeT. KTo u3 HuX paHbIle y3HaeT 0 IpUOIMKeHNH 1Toe3/1a U
nouemy?

2. Yacrora xosiebanmii mcrouHnka BoiH paBHa 0,2 I, ckopocTh pacmpoctpaHeHust BOJTHBI 10 m/c.
Uemy paBHa AJIMHA BOJIHBI?

3. Jlnmaa BomHBI paBHAa 40 M, CkopocTh ee pacmpoctpanenus 20 m/c. Yemy paBHa 9actoTa
Kosie0aHui BOIH?

4. Haiimute aMmiauTydy, MEepUO], 4YacTOTy KojeOaHui Tenma, rpaduk KoToporo u3o0pakeH Ha
pucyske 1.

AX, M
NEEWA

AN/ A N
VAVAVAVAS

puc.l.

5. Ha kakoMm paccCTOSHMM HaxXOIUTCS TPErpaja, €cld 5X0, BbI3BAHHOE PYKEHHBIM BBICTPEIIOM,
JIOIIIO IO CTpeJiKa yepe3 4 ¢ mocie BeicTpena?

6. BBI6CpI/ITC 3aKOHBI JJIA SABJICHUA OTPAXXCHUA CBETA:

@) Y201 nadeHust paset yeny OmpaxceHusl;

0) yeon nadenus paseH yeny npeiomieHus

8) OMHOWEHUe CUHYCca yena NAOeHUs K CUHYCY Yeld NperoMAeHUs. eCb 8eIUYUHA NOCMOAHHASL 0N 08YX
cpeo,



2) yuu, naoarowull U OMpadceHHull, aexcam 8 0OHOU NIAOCKOCMU ¢ NePNeHOUKVAAPOM, NPOBEOEHHbIM K
epaHuye pazoena 08yx cped 8 mouKke Na0eHus iyyd.
7. Jomucare HegocTaronme 0003HaUCHUS B CIICAYIOIINX SACPHBIX PEaAKIIHIX:
302”65+ onl—)?+2H64
?+1H1—>12M924+2He4
8. Ilom kakuM yrjioM JOJKEH YHacTh Jyd Ha CTEKIIO, €CJIM Yo MpesioMiIeHus paBeH 30°7

Omeemut u peuienus
1.0 npubnmxeHny moesia ObICTpee Y3HAST YeIOBEK, IPUIIOKHBIIUN yXO K pelibcaM, T.K. CKOPOCTh 3BYKa B
craimm 500 M/c, a B Bo3myxe - 330 m/c.

2. lano: Pemenue:

v=02Tn A=v:.:v A=10M/c:0,2Tx=50m

v=10wMm/c

Haiitu: A OtBeT: A=50 M

3. JlaHo: Pemenne:

A=40m A=v.v v=20m/c:40m=0,5Tn

v =20 Mm/c vV=v:A

Haiitu: v OtBeT: v=0,5T11
4. Nano: Pemenue:

rpaduk |

v=1:T mnorpapuky: Xmax=0,2M, T=0,1c¢
Haiiti: X max, ‘ v=1:0,1c=10Tn

v, T OtBeT: X max=0,2M, T=0,1¢c,v=10TIm.
5. HaHo: Pemenue:

t=4c¢ v=5:t2 s=330wm/c" 4/2 c= 660 m

v =330 m/c ‘ s=v t/2

Haintn: s OtBeT: S= 660 M

6. 3aKOHBI OTpPAXEHHUS CBETA: a) )20/ NAOCHUs pPAageH Yely Ompaxscenus, 2) JIyuu, naoaruwui u
OMPANCEHHBLI, JIedHcam 6 0OHOU NAOCKOCMU C NEPREHOUKYIAPOM, NPOBEOCHHbIM K PaHuye pazoeid 08yx
cpeo 8 mouke nadeHus ayya.

7.
;J,()Zf'l65 + 0n1—>28Ni62 + 2He4
13 AI 27 + 1H1—)12M924+ 2He4
8. mpumepHo 48,5°.



