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denepanbHasi pabouast mporpamMMa 1o yueOHOMY TipeaiMeTy «®Pu3nKa» (6a30BbIif
ypoBeHb) (TipeameTHass 00sacTh «EcTecTBeHHO-Hay4Hble TpeAMeThI») (Janee
COOTBETCTBEHHO — TMporpamMma M0 (u3uke, (QuU3MKa) BK/IHOYAeT TOSICHUTEIbHYIO
3alMCKy, cofiepkaHve 00ydeHus1, TJIaHUPyeMble pe3y/ibTaThl OCBOEHUSI POTpaMMbI TI0
¢u3rKe, TeMaTUUeCKOe MJIaHUPOBaHKe, repedeHb (KOAU(PUKATOP) pacrpezie/ieHHbIX 10
KjlaccaM TIpoBepsieMbIXx TpeOOBaHHMUI K  pe3yjbTaTaM OCBOEHUS  OCHOBHOM
obOpa3oBare/bHOM IMPOTpaMMbl OCHOBHOTO 00Ijero 00pa3oBaHMsI W 37€MEHTOB
cofiepkaHusi To ¢u3mKe, repeueHb (KOAW(UKATOp) TIpOBepsieMbIX TpeboBaHUM K
pe3yJibTaTaM OCBOEHHUsI OCHOBHOIM 00Opa3oBaTe/bHON TMpOrpaMMbl OCHOBHOTO 001ijero
o0Opa3oBaHUs U 37IEMEHTOB COJiepKaHus 10 (hH3UKe.

INOSICHUTEJIBHASA 3AIINCKA

[TporpammMa 10 (hM3MKe Ha YpOBHE OCHOBHOTO 001ijero oOpa3oBaHHsI COCTaB/ieHa
Ha OCHOBe TIOJIOXKeHWM W TpeOOBaHWI K pe3y/ibTaTaM OCBOeHUs Ha 0a30BOM ypOBHe
OCHOBHOW oOpa3oBaresibHOM TIporpaMmel, npefctapieHHbIx B @I'OC OO0, a Takxke
c yueToM (pefiepasibHOM pabouelt MporpaMMbl BOCITUTaHUS Y KOHLIEITLIWH TIperojaBaHust
yuebHOro ripegmMeTa «®Du3nka».

CopepxaHue mnporpaMMbl Mo (GU3MKe HarpaBleHO Ha (GOpMHUPOBaHUe
eCTeCTBeHHO-HayUHOUW TPaMOTHOCTH 00yUaroIUXCsi U OpraHu3alvio u3ydeHus: PUsnku
Ha JesiTe/IbHOCTHOM OCHOBe. B mporpamme 1o (u3MKe yUWTBHIBAKOTCS BO3MOXXHOCTH
yueOHOTO TmipeaMeTa B peamu3aruu  TpeboBanmit ®PI'OC OO0 K IUIaHUPYeMbIM
JIMYHOCTHBIM U MeTarpeIMeTHbIM pe3yJsibTaTaM 00yueHUs], a TakKe MeXIpeAMeTHbIe
CBSI3U €CTeCTBEHHO-HayUHbIX YyueOHbIX TpeJMeTOB Ha YPOBHe OCHOBHOIO 0OIIero
oOpa3oBaHwusl.

[TporpamMma mo ¢u3MKe yCTaHaB/IWBaeT pacripejie/ieHle yuyeOHOTO MaTepuasa
no rojam oOydyeHus (M0 KjaccaMm), TpejjaraeT MPUMEPHYIO [0C/Ie[0BaTebHOCTb
M3yuyeHUs TeM, OCHOBAHHYIO Ha JIOTUKe pPa3BUTUS MPeAMETHOr0 COJep)KaHusl U yudeTe
BO3paCTHBIX 0COOeHHOCTeH 00yJaroIMXCs.

[Tporpamma 1o ¢u3mke pa3paboTaHa C Lie/bI0 OKa3aHUs MeTOAUYeCKOl MOMOILU
YUWTEI0 B CO3/lJaHMM paboueil MporpaMMbl 1o yue6HOMY MpeiMeTy.

dusmKa sB/SETCS CHCTEMOOOPA3YIOIMM [Jisi eCTeCTBeHHO-HayUHbIX yueOHBIX
TIpeIMeTOB, TOCKOJIbKY (pU3HUecKue 3aKOHbI JieXkaT B OCHOBe TPOLIeCCOB U SIBJIEHUH,
M3y4yaeMbIX XWMHeH, OHo/IorveM, acTpoHOMUel W ¢u3nueckod reorpadueii, BHOCUT
BK/JIa/i B eCTeCTBEHHO-HAayuHYH KapTUHy MHWpa, TNpPeAoCTaB/iseT Haubosee siCHbIe
oOpasipl TpUMeHeHUsT Hay4yHOTro MeToJia TO3HaHUs, TO eCTb crocoba MoayueHUst
[IOCTOBEPHBIX 3HAHWUW O MHpe.

OpHa w3 T/IaBHBIX 3afau ¢u3MUyecKoro oOpa3oBaHUsi B CTPYKType 0OI[ero
oOpa3oBaHusi COCTOUT B (P OPMUPOBAHUU eCTeCTBeHHO-HAaYYHOM rPaMOTHOCTU U MHTepeca
K HayKe y 00ydaroiuxcs.
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M3yuenve ¢u3vku Ha 0a30BOM YpPOBHe TIpe/IioJiaraeT OBJafieHUe C/IeAYIOL[AMU
KOMIIETEHTHOCTSIMM, XapaKTepU3yIOIIUMU eCTeCTBeHHO-HayUHY0 TPaMOTHOCTb:

Hay4YHO OOBSICHATH SIBJIEHUS],

OLIeHMBAaTh ¥ TIOHUMaTh 0COOEHHOCTH HayUHOTO UCC/IeI0BaHuS;

VMHTEpPIPETUPOBaTh  JaHHble U MCIO/b30BaTh  HayuHble  JlOKa3aTenbCTBa
J7151 TIOJTyY€eHHsI BbIBOZIOBY.

Llenmu n3yueHusi GU3MKK Ha yPOBHE OCHOBHOTO 0011iero o6pa3oBaHus Orpezie/ieHbl
B KOHLIEMLWU TperiofjaBaHusi yue6Horo mnpeamera «®Pusnka» B 00Opa3oBaTe/bHBIX
OpraHu3aIysax Poccutickon denepalyy, peanu3yroLnX OCHOBHBbIE
o61ieobpa3oBareibHbIe TPOrPaMMBbI.

Lenu n3yueHust (GU3UKU:

nproOpeTeHre WHTEpPeca W CTPeMJIeHUS OOYyJaroIMXcsi K HaydHOMY HW3yUeHHIO
TIPUPO/Ibl, PAa3BUTHE WX UHTE/JIEKTYaTbHBIX U TBOPUECKUX CITIOCOOHOCTEM;

pa3BUTHUe TIpeJCTaB/eHUM O HAYUHOM MeTo/le TOo3HaHusi U (opMUpOBaHUeE
WCCJIeJ0BaTe/IbCKOTO OTHOLIIEHUS K OKPY KarOIUM SIBJIEHUSIM;

(hopMHpOBaHWe HAyyHOTO MHUPOBO33pEeHMs KakK pe3y/jbTaTa HW3yueHUs OCHOB
CTPOEeHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKWY;

¢bopmupoBaHue mpeAcTaBAeHUWNH O poauM  (U3UKWA [/ PasBUTUS  APYTUX
eCTeCTBEHHbIX HayK, TEXHUKU U TeXHOJIOTUH;

pa3BUTHE TIpeZCTaBIeHUN O BO3MOXKHBIX cdepax Oyayirei npodeccroHanbHOM
JesiTe/IbHOCTH, CBSI3aHHOM C (DU3MKOM, TIOTOTOBKA K Aa/ibHeHIIeMy 00yueHHI0 B 3TOM
HaripaBJ/IeHUH.

HocTwxeHre 3TUX 1ie/iel TporpaMMbl TI0 U3MKe Ha YPOBHE OCHOBHOTO 0O0II[ero
oOpa3oBaHMs 00ecIieunBaeTCs pellieHneM CeIyIOINX 3a/au:

ripuobpeTeHre 3HaHUN O AWCKPETHOM CTPOEHHH BeIeCcTBa, O MeXaHUUYeCKUX,
TETJIOBbIX, 3/IEKTPUUYECKHUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

nproOpeTeHHe yMEeHWM OIUChIBAaTb U OOBSICHATH (U3NUECKHe SBIeHHS
C UCMOJIb30BaHUEM MOJTyUYeHHbIX 3HaHUY;

OCBOEHMEe MEeTOJ0B peIlleHUs] TTPOCTEMIINX PacCueTHbIX 3a/lau C MCIO/b30BaHUEM
(u3rMuecKux Mo/jiesiel, TBOPUYECKUX U NMPaKTUKO-OPUeHTUPOBAHHBIX 3a/]ay;

pa3BUTHE yMeHUU Hab/rogaTh TPUPOZAHbIE SBJAEHWS W BBLITIOJHATH OIIBITHI,
naboparopHblie paboThl W 3KCIepUMeHTa/bHble HCCAeloBaHUSI C HCII0J/Ib30BaHUEM
H3MepUTe/TbHBIX TIPUOOPOB;

OCBOeHUe TIpueMoB paboThl ¢ HMopMalreli hrU3nUeCcKoro cojiepykaHusi, BK/ItOUast
MH(MOPMAIIMI0O O COBPEMEHHBIX [JOCTWKEHUSIX (PU3MKM, aHaiu3 UM KPUTUUeCKoe
oLleHMBaHUe MH(OpMaLy;

3HAaKOMCTBO €O c(epamMu TIpOPeCCUOHATLHOM [1eATeIbHOCTH, CBSI3aHHBIMU
C (U3MKOW, M COBPEMEHHBIMM TEXHOJIOTHUSIMM, OCHOBAHHbIMH Ha JOCTW>KEHUSIX
(br3MUecKor HayKH.

OO011jee YHCIO YaCOB, PEKOMEH[IOBaHHBIX [Is W3yueHWs (Pu3uKd Ha 06a30BOM
ypoBHe, — 238 uacoB: B 7 Kacce — 68 uacoB (2 yaca B Hefie/t0), B 8 kyacce — 68 uacos
(2 yaca B Heglen0), B 9 knacce — 102 yaca (3 yaca B HeZjent0).
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[Tpennaraembiii B TiporpamMme 10 ¢H3MKe TiepeueHb J1abopaTOpPHBIX paboT u
OTLITOB SIBJIIETCSI pEKOMeEH/IaTe/lbHbIM, YUHTe/b JeflaeT BbIOOD TMpH MPOBeAEeHUN
nabopaTopHBIX pabOT U OMNBITOB C YYeTOM WHJWBUAYaJbHBIX 0COOEHHOCTEM
o0yuaroluxcs, CIMCKa 3SKCIIepUMeHTa/IbHbIX 3aJlaHuM, TIpejjlaraeMbiX B paMKax
OCHOBHOT'O TOCYapPCTBEHHOTO K3aMeHa 10 (u3uKe.
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COJEPXAHUE OBYUYEHUA

7 KIIACC
®du3uKa 4 ee poJib B [I03HAHUM OKPY)KawLiero Mupa
dusrvka — Hayka O TIipypoge. HAsneHus Tnipuponbl. Dusnyeckve sBJIEHUS:

MeXaHuueCKue, TervioBble, 3JIeKTpUUeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.
dusnyeckure BeMUKHbBL. V3MepeHue dhu3nuecKrux BeiiurH. Pr3nueckrie prubopsI.
[TorpemHoCTh U3MepeHU MesKlyHapoHasi CUCTeMa eJMHMUL].

Kak ¢usvka u Jpyrue ecTeCTBeHHble HAyKM  U3y4dalOT  TPUPOJY.
EcTecTBeHHO-HayuyHbIi MeTOZ, TIO3HAHUS: HabOJO/leHre, TIOCTAaHOBKA HAyYHOTO
BOTIPOCA, BBLIIBV)KEHHE THUIIOTe3, SKCIIEPUMEHT TI0 TIPOBepKe TUII0Te3, OObsCHeHHe
HabstojaemMoro siBjieHusi. Ommcanve GU3NUeCKUX SIBJIEHHN C TIOMOIIBI0 MOZesiel.

Llemoncmpayuu
MexaHuyeckue, TeIJIOBbIe, 3/IeKTPUUECKUe, MarHUTHbIe, CBETOBbIE SBJICHUS.
dusnueckre MpuUOOPHI U TPOLeAyPa TIPSIMbIX W3MepeHUi aHa/IOTOBbIM U LIU(POBBIM
TIpUOOPOM.

JlabopamopHble pabombl U Onbimbl

Ornpe/iesieHKe T1eHbI ZieJIeHHs Kbl N3MepPUTE/TbHOTO

npubopa. Vi3MepeHure pacCTOSTHUH.

M3mepeHue 00bemMa KUJKOCTH U TBEP/IOTO Tesa.

Orpe/iesieHrie pa3MepOB MaslbIX TeJl.

V3mMepeHre TemIiepaTypbl Mpy MOMOIIH XKUAKOCTHOTO TEPMOMETPA M JaTurKa
TeMITePaTyphl.

[TpoBeJieHre UCC/Ie[JOBAHUS TI0 TIPOBEPKE THUMOTE3bl: JAJbHOCTD I0JIeTa IIapHKa,
MYI[eHHOTO TOPU30HTAbHO, TeM 00JIbIIe, UeM OOJIbIIIe BHICOTA MTyCKa.

IlepBoHaua/ibHbIE CBe/IeHNsI 0 CTPOEHHMHU BellecTBa

CTpoeHUe BelllecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, J0Ka3bIBarOL[Ue
JMCKPETHOe CTPOEeHUE BellecTBa.

[IBr>keHne uvacTtul] BeljecTBa. CBs3b CKOPOCTU [JBWKEHMSI UaCTUL] C
TemriepaTypol. bBpoyHOBckoe [BwkeHue, auddysus. BsanmogelicTBhe uacTull
BellleCTBa: MPUTSDKEHUE U OTTa/IKUBAHUE.

ArperaTHble COCTOSIHMSI BeIlleCTBa: CTPOEHHe Ta30B, >XUIAKOCTEW U TBepAbIX
(KpucTanmyecknx) Tesl. B3auMOCBSI3b MeKJy CBOMCTBaMU BeIECTB B pas3HbIX
arperaTHbIX COCTOSTHUSIX YW WX aTOMHO-MOJIEKYJ/ISpHbIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

LlemoHcmpayuu

HabsroieHre 6pOyHOBCKOTO IBUKEHUSI.

Habsmogenue quddysum.

HaGOsmozeHye siBjieHWH, OOBSCHSIIONIUXCS TIPUTSDKEHWEM WM  OTTa/IKMBaHUEM
YaCTHI] BeIIecTBa.
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JlabopamopHble pabombl U ONbiMbl
OueHKa AuaMeTpa aToMa MeTO/IOM PSIZIOB (C UCTO/Ib30BaHUeEM (hoTorpaduii).
OTMBITHI TI0 HAOJTFOIEHHUIO TETIJIOBOT'O PaCIIPEeHUs Ta30B.
OmBITHI 110 0OHAPY>KEHHUIO JIEHMCTBUS CUJT MOJIEKY/ISIPHOTO TTPUTSDKEHUS.

JBIOKeHMe U B3aUMO/|eHCTBHUE Tel
MexaHnueckoe aBukeHre. PaBHOMepHOe 1 HepaBHOMepHOe ABrKeHue. CKOpPOCTb.
CpepHsas CKOPOCTH IPY HEPAaBHOMEPHOM [IBUKeHUU. PacueT nmyTH ¥ BpeMeHU

[BWKeHus. SIBieHre nHepLyy. 3aKOH UHepLMU. B3avMoziericTBYe Tesl Kak IIpU4vHa

W3MEHeHUs CKOPOCTU [BIDKeHUs Tesl. Macca Kak Mepa UHEepTHOCTU Tesa. II10THOCTH
Bell[eCTBa.
CB$13b TJIOTHOCTH C KOJTMYECTBOM MOJIEKY/T B eJUHHLie 00bemMa BelljecTBa.

Cusa Kak XapakKTepuCTHKa B3auMogencTBusi Tesa. Cuia ynpyrocty M 3akoH ['yka.
V3mepeHue cuibl C TOMOLIBI0 AUHAMOMeTpa. fIB/leHUe TANOTeHUs U CUJIa TSKeCTH.
Cuna T1spKecTM Ha [Jpyrux IulaHetax. Bec Ttena. HeBecomocts. CrokeHue Cui,
HarpaB/eHHbIX [0 OJHOM mNOpsAMOW. PaBHogeucTByromjass cwi. Cuia TpeHus.
TpeHue CKO/BbXEHUSA U TPeHHe IMOKosA. TpeHue B IPUPOZe U TeXHUKe.

Llemoncmpayuu
HabntozeHre MexaHUUeCKOro JIBU)KeHHS TeJla.
V3mepeHre CKOPOCTH MPSMOJIMHENHOTO JB)KEHUS.
HabmtoneHue siBfieHUs1 THEPLIVH.
HabJtrojeHre n3MeHeHHUs] CKOPOCTH TIPU B3aUMO/IeHCTBUM TeJl.
CpaBHeHHe MacC MO0 B3aUMOIEUCTBUIO TeJl.
Crio)keHue CWJI, HanpaB/IeHHBIX 0 OTHOW MPSIMO}.

JlabopamopHbie pabombl U ONbiMmbl

OmnpejeieHre CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIIapyUKa B )KUAKOCTH, MO/IE/TH
3JIEKTPUYECKOT'0 aBTOMOOU/ISI U TaK Jiasiee).

OnpegesieHre cpefiHe CKOPOCTH CKOJIb)KeHUsT OpycKa WK 111apvKa 10 HaKJIOHHOMN
TIJIOCKOCTH.

OrmpesieneHve TVIOTHOCTY TBEP/OTO TeJia.

OmnBIThI, €MOHCTPUPYIOIINE 3aBUCUMOCTh PacTshKeHUs (JedhopMaliiii) Mpy>KUHEI
OT MPUIOXKEHHOM CHUJIBI.

OmnbIThI, EMOHCTPUPYIOILIVIE 3aBUCUMOCTh CUJTbI TPEHUS CKOJTBKeHUsI OT Beca Tefa
M XapaKTepa COMPHUKAaCAIIIUXCsl TOBEPXHOCTEH.

JlaB/ieHHe TBepABIX TeJl, )KUJKOCTeH U ra3oB

Masnerne. CriocoObl yMeHBIIIEHWS] W YBe/JIWUeHHs [laBjieHus. [laBieHue Tasa.
3aBUCHMOCTD JIaB/IeHHs Ta3a OT 0ObeMa, TeMriepatyphl. Ilepesjaua JaBieHUs] TBEPALIMU
TeJlaMM, JXHUAKOCTAMU U ras3aMu. 3akoH Ilackans. IIHeBMaTU4yeCKUe MallvHbI.
3aBUCUMOCTb [J]aBJIeHUST J>KHAKOCTH OT TraybuHbl. ['wapocTaTHyeckuil TapajioKc.
Coobmaroryecst cocybl. ['uapaBauueckrie MeXaHU3MBbI.

Atmocdepa 3emnu U atMmocdepHoe fAaBjaeHue. [IpUuMHBI Cyll[eCTBOBaHUS

Bo3ayIHOM o6osoukn 3emmu. Ombir Toppuueriu. M3mepeHuwe artMochepHOro
7



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

JaBjeHusl. 3aBUCUMOCTh aTMOC(epHOTo /iaBjieHUsi OT BbICOThI HaJi YPDOBHEM MODSI.
[TpubopsI J/151 U3MepeHust aTMOCGhepPHOTO /laB/IeHus.

lelicTBUe >XUAKOCTU M Ta3a Ha IOTPy)KeHHOe B HHUX Teso. BbITamKuBaroiias
(apxumezoBa) cusa. 3akoH Apxumesa. [1naBanue Ten. Bo3gyxoriaBaHue.

LlemoHcmpayuu

3aBUCUMOCTD /laB/ieHUs ra3a OT TeMIepaTyphl.

[Tepenaua fiaBeHUs XKUAKOCTbIO U Ta30M.

Coobraroryecst

COCY/IbI.

['mapaBanyeckuii mpecc.

[TposiByieHUe elCTBUS aTMOC(HEPHOTO JaB/eHusl.

3aBUCUMOCTh BBITa/JIKMBaKOIllell CUIbl OT oObemMa TOrpy)keHHOW uacTh Tena
Y TIJIOTHOCTH >KUJTKOCTH.

PaBeHCTBO BbITA/IKMBAOLL[El CU/TbI BECY BITECHEHHOU JKUAKOCTH.

YciioBue TmyiaBaHUsSl Tes: TlaBaHWe WM TIOTPY)KeHWe Tel B 3aBUCUMOCTHU
OT COOTHOIIIEHUSI TIJIOTHOCTEH TeJla U XKUAKOCTH.

JlabopamopHble pabombl U Onbimbl

WccnenoBaHre 3aBUCMMOCTH Beca Tela B BOJe OT 0ObeMa IMOrpY>KeHHOM
B >)KUJJKOCTb YaCTH TeJla.

OmpesiesieHre BLITAIKUBAIOIIEH CH/IbI, [JeHCTBYIOIEM Ha Teslo, TMOTPYyKeHHOoe
B KUJJKOCTb.

ITpoBepka HE3aBUCMMOCTU BBITAJKMBAIOIEH CH/bI, [IeHCTBYIOLIEM Ha Teso
B >KUIKOCTH, OT MaccChl TeJia.

OMbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITA/IKMBAIOLIEN CHUIIBI, IeHCTBYIOIIEH
Ha TeJI0 B KMJKOCTH, OT 00beMa MOTrpyKEHHOM B >KUAKOCTb YaCTH Te/la U OT IJIOTHOCTH
YKUJTKOCTH.

KoHCcTpyrpoBaHHe apeoMeTpa WM KOHCTPYHWPOBaHWE JIOJKA U OIpe/iejieHre ee
TPY30I10/TbEMHOCTH.

PafoTa 1 MOIIHOCTD. JHeprus

MexaHuueckasi paboTta. MoOII[HOCTb.

[TpocThie MexaHU3MBbI: pbluar, 610K, HaKJIOHHas! TIFIOCKOCTh. [IpaBu/io paBHOBecCHs
pblyara. [IpyMeHeHue mMpaBW/a paBHOBecHs pbluara K O/10Ky. «30710TOe TIpaBUJIO»
MexaHUKU. Kosdduiment nosesHoro aevicteus (ganee — KIT/1) mpocThix MeXaHU3MOB.
[TpocThbie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuueckasi  SHeprusi. KuHeTuyeckass U TIOTeHI[MasbHasi  SHeprus.
[IpeBpailleHWe OJHOTO  BUJA  MEXaHWUYECKOM SHEpPrud B JIDYrod.  3aKoH
COXpaHeHUs SHEepryuy B MeXaHUKe.

Llemoncmpayuu
[IpuMepbl IPOCTHIX MEXaHWU3MOB.



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

JlabopamopHble pabombl U ONbiMbl

OmnpeznenedHrie pabOTbI CWIbI TpPEHWsS TIPU pPaBHOMEDHOM [IBVDKEHHM TeJa
T10 TOPHU30HTA/ILHOM TTOBEPXHOCTH.

VccnenoBaHue yc/ioBU paBHOBeCHS pblyara.

N3mepenue KII/] HaK/TOHHOW MJIOCKOCTH.

V3ydeHue 3aKOHA COXPAHEHHsI MeXaHUUeCKOUW SHePruH.

8 K/IACC

TensioBble SAB/ICHUS

OCHOBHBIE TTOJIOXKEHUSI MOJIEKY/IIPHO-KUHETUUECKOW TeOPHUX CTPOEHHs BelleCTBa.
Macca u pasmepsl aTtomMoB U MosieKy/a. OTMbITeL, IIOATBepsKaroljie OCHOBHbIE
TI0JIOXKEHUSI MOJIEKY/IIPHO-KUHETUUECKON TeOPUH.

Mogenu TBepAoro, JKUJKOTO M Ta3000pa3HOTO COCTOSIHMM  BelllecTBa.
Kpucrannuueckve u amopgHbie Tena. OObsiCHeHME CBONCTB Tra30B, >KUJKOCTeM
M TBepPAbIX TeJl HA OCHOBe TIOJIOKEHUU MOJIEKY/ISIPHO-KMHETUUEeCKOM TeOpUH.
CmauvBaHMe U KanW/UIsIpHbIe siBjieHus. TerioBoe pacllirpeHue U CkaTue.

Temmneparypa. CBs3b TemriepaTypbl CO CKOPOCTbIO TEIJIOBOI'O JABVKEHUS YaCTHL.
BHyTpeHHsis 3Heprusi. Criocobbl u3MeHeHWs] BHYTDPeHHeW 3Hepruu: Terjiorepejaya
W coBepiieHre paboThl. Buabl Teruiornepefaun: TeryIONPOBOJHOCTb, KOHBEKIIWS,
v3J/ly4yeHue.

KonuuecTBo TeryioThl. Y7ielbHas TeIUIOEMKOCTb —BeIllecTBa. TeruioobmeH
Y TeIJIOBOe paBHOBecHe. YpaBHeHHe TelyioBoro OasaHca. [1naBieHre u oTBep/eBaHue
KPUCTA/UTMUeCKUX BeIeCcTB. YJenbHas TeryioTa TiaBjieHus. Ilapoobpa3oBaHue
U KoHZeHcauus. Mcrapenwe. KumeHue. Y[enbHas TelsioTa MapooOpa3oBaHusI.
3aBUCUMOCTb TeMIlepaTypbl KATIEHUsI OT aTMOC(EPHOr0 /laB/IeHUSI.

Bna)kHoCTh BO3ayXa.

OHeprus TOI/IMBa. Y ie/lbHasl TersioTa CrOpaHusl.

[TpuHLMIEI paboThl TeryioBbIX ABuraresneit KI1/ TeroBoro gBuratesis. TerioBbie
[IBUTaTeJM U 3alljuTa OKPY>Karol[er CpeJbl.

3aKOH COXpaHeHus U MpeBpallleHusl SHePIrUuu B TeIUIOBBIX MpoLieccax.

LemoHcmpayuu
Habmtonerre 6poyHOBCKOTO IBVKEHUSI.
Habsmoenue quddysuu.
Habmro/ieHue ssBfieHU CMauMBaHUS W KaWIISIPHBIX SIBJIEHUM.
HabJtio/1eH1e TeTyIoBOro PaCITUPEHHs TeJl.
Vi3MeHeHUe JaB/ieHus ra3a MpyU W3MeHeHUM 06beMa U HarpeBaHUM WK OXJIaXKJeHUH.
[TpaBusia u3MepeHUs TeMIiepaTyphl.
Bupbl Terionepesauu.
Ox/ax/jeHre TIpY COBepIlieHNH paboThl.
HarpeBaHnue npy coBepiiieHUA paboThbl BHEIITHUMU CHTAMH.
CpaBHeHMe TeTJI0eMKOCTel pa3/TMUHbIX BelleCTB.
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HabmroieHne KureHus.
HabroieHre MOCTOSTHCTBA TeMIiepaTyphl MPH MJIaBJIeHUH.
Moenu TeII0BbIX JBUraTe/Iel.

JlabopamopHble pabombl U ONbiMbl

OmBITHI 110 0OHAPY>KEHUIO JIeHCTBHUS CUJI MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

OMBITHI TI0 BBIPAIMBAHNIO KPHUCTA/JIOB TIOBAaPEHHOM COJTH WK caxXapa.

OmnbITHl TI0 HAOJTIOJIEHHUIO TETJIOBOTO PACIIMPEHUsI Ta30B, XKUJKOCTEH U TBEpP/bIX
TeJ.

OmnpefeneHye fAaBjieHus BO3Ayxa B 6a/ioHe 1ITIpULIa.

OmnbIThI, A€MOHCTPUPYIOLHE 3aBHCUMOCTh J/laB/ieHUs BO3/lyxa OT ero obmema
Y HarpeBaHUsI WU OXJIaXK/IeHHSI.

[TpoBepka THMOTE3bl JIMHEMHOW 3aBUCUMOCTH [IIMHBI CTOJIOMKA >KUJKOCTU
B TEPMOMETpHUUEeCKOl TPyOKe OT TemMrepaTyphl.

HabmtojeHure n3MeHeHsI BHYTPeHHel YHepruM Tejla B pe3yJibTaTte Teriornepeaaun
¥ paboThI BHEILITHUX CHJI.

VccnenoBanue siBieHUs TeTuyiooOMeHa TPU CMEIMBAaHUU XOJIOAHOW U Topsiueit
BO/bI.

OmnpefesieHre KOMUUeCTBa TeIVIOThI, TIOJIyUeHHOTO BOJOM TpU TeryioobMeHe
C HarpeThiM MeTa//TMYeCKUM LIUTUHADPOM.

OmnpesiesieHyre y/ie/IbHOM TEIJIOEMKOCTH Bell[eCTBa.

VccnemoBaHue nporecca UCTIapeHus.

OmnpezesieHye OTHOCHUTETBHOU BIa’KHOCTH BO3yXa.

OmnpesiesieHye y/ieJIbHOM TEIUIOTHI IJ1aB/IE€HUS JIbJa.

JJIeKTpHUYeCKHe U MarHUTHbIE IBJIEHUS

OnekTpusauus Tea. [lBa poja 3MeKTpUYecKux 3apsifoB. BsaumopencTtBue
3apsbKeHHbIX Tesl. 3akoH KysioHa (3aBUCMMOCTH CW/IbI B3aUMOJIEUCTBHUS 3apsKeHHBIX
TeJ1 OT BEJIMUUHBI 3aPSiZIOB U PACCTOSTHUSI MEX/1Y Te/laMH).

O/leKkTpuueckoe 1iojie. HarpspkeHHOCTh — 3j1eKTpuueckoro nosis.  [IpuHuun
Cyneprno3ULIUU 3JIeKTPUUECKHUX TT0/Ie (Ha KaueCTBEHHOM YPOBHe).

Hocurenu »snekTpyrueckux 3apsijloB. OJIeMEeHTAapHbIA 3/IeKTPUUECKUN  3apsf.
Ctpoenue atoma. [IpOBOAHUKUA Y AU3TIEKTPUKUA. 3aKOH COXPAHEHUS 3/1eKTPUUYEeCKOrO
3apsja.

ONeKTpUUeCKU TOK. Y C/IOBUS CYLLIeCTBOBaHUS 3JIEKTPUUYECKOr0 TOKA. VICTOUHUKU
MOCTOSTHHOTO TOKa. /[leMCTBUS 3/IEKTPUYECKOrO0 TOKa (TerioBoe, XUMHUYECKOe,
MarHyuTHOe). DJIEKTPUUEeCKHN TOK B XKUAKOCTSIX M ra3ax.

OnekTpuyeckas Lernb. Cuna Toka. JneKTpudyeckoe HarpspkeHude. CONpoTUB/IeHUE
IIPOBOJIHUKA. Y[leJIbHOe COIpPOTHBJIeHHe BeljecTBa. 3akOH OMa [/ y4yacCTKa Liely.
[TocnenoBaTenbHOE M Napasuie/ibHOe COejMHeHUe NPOBOJHUKOB.

PaboTa ¥  MOIIHOCTb  3JIEKTPUYECKOro Toka. 3akoH /JIkoyns—/leHia.
OneKkTpyUyeckue I1eMd W TOTpeOuTe/Nrd 3/eKTpUuueckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHue.

10
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[TocTosiHHBIe MarHuThHL. B3auMojeicTBHe IIOCTOSIHHBIX MarHUTOB. MarHuTHOe
rojie. MarHuTHoe Ti0j1e 3eMJ/IM U ero 3HaueHue s )KU3HU Ha 3emsie. OnbIT JpcTesa.
MarHuTHoOe moJie 3/IeKTPUYeCKOro Toka. [IprimeHeHMe 3/IeKTPOMarHUTOB B TeXHUKeE.
[leicTBUe MarHWTHOTO T10/11 Ha MPOBOJHUK C TOKOM. JDJIEKTPOJBUraTe/b TIOCTOSSHHOTO
ToKa.  Mcrnosb3oBaHWe — 3/IeKTpOJBUTaTe/ied B~ TeXHUUECKUX  YCTPOMCTBax
Y Ha TPaHCIIOPTe.

Onbitel Papajges. fBneHue >7eKTpOMarHUTHOM WHAYKUuU. [IpaBuno JleHia.
OnekTporeHeparop. Criocobbl MOMyUYeHUs 37IeKTPUUECKON SHEPTryur. IeKTPOCTaHIINU
Ha BO300HOB/ISIEMbIX UCTOUHUKAX SHEPTHUHU.

LemoHcmpayuu
DJieKTpu3aLys TeJl.
IBa pozia 3/ieKTpUYECKUX 3apsiZioB U B3aUMO/IEHCTBUE 3apsSKeHHBIX TeJl.
Y CTpoUCTBO U [ieHCTBUE 3/IEKTPOCKOTIA.
DneKTpocTaThueckast UHyKIUsI.
3aKOH COXpaHeHUs 37IeKTPUUeCKUX 3apsiOB.
[TpOBOJTHUKM U TU3NEKTPUKHU.
MogenvpoBaHue CUIOBbIX JIMHUM 3/IEKTPUUECKOrO MOJIS.
VcTOYHMKM MOCTOSIHHOTO TOKa.
[leicTBYSL 3/1EKTPUYECKOr0 TOKaA.
ONeKTpUUeCcKuii TOK B XKUAKOCTH.
["a30BbIl pa3ps/.
N3mepeHure CUJbI TOKA aMIIePMETPOM.
V3mepeHue 3/1eKTpUUeCKOr0 HarpsKeHUs1 BOJTbTMETPOM.
Peocrar 1 MarasuH CONMpOTUB/IEHUMN.
B3anmMo/ielicTBre MOCTOSIHHBIX MarHUTOB.
MogenvpoBaHue HEBO3MOXXHOCTHU pa3/ie/ieHusi TI0J/IF0COB MarHUTa.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OrnbIT OpcTeja.
MarHuTHOe 1ojie TOKa. JJIeKTPOMarHur.
[elicTBUe MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
OneKTpo/iBUraTe/lb MOCTOSIHHOTO TOKa.
VccnenoBaHue siBlieHUs! 3/1eKTPOMarHUTHOW UHYKLIWU.
OmnbiTel @apazes.
3aBUCHUMOCTb HaMpaB/AeHUs UHAYKI[MOHHOTO TOKA OT YC/I0BUM €ro BOSHUKHOBEHUS.
DneKTporeHepaTop MOCTOSIHHOTO TOKa.

JlabopamopHble pabombl U ONbiMbl
OMBITHI 110 HAOTFOZEHUIO 3/IEKTPU3AIUH TeT MHIYKI[UEH U TTPU CONTPUKOCHOBEHHH.
ViccnenoBaHue JeHCTBUS 3/IEKTPUUECKOTO TI0/1s1 Ha TIPOBOJHUKHN U IU3IEKTPUKH.
C6opka ¥ MpoBepKa paboThl 3/1IeKTPUUECKOM 116U MOCTOSTHHOTO TOKa.
Vi3mepeHue U pery/ivpoBaHUe CUIbl TOKA.

11
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N3mepeHue U peryamupoBaHue HallpspKeHUs.

WccnepmoBanue  3aBUCHMOCTA — CW/Ibl  TOKA, MAYLIEr0  4epe3  PesuCTOp,
OT COIPOTHUBJICHUS Pe3UCTOpa U HallpsKeHUs Ha pe3ucTope.

OnbITel, [JeMOHCTPUPYIOLLKEe 3aBHUCHUMOCTb  3JIKTPUUECKOrO0  CONPOTUB/IEHUS
IPOBOJHUKA OT €ro JJ/IMHbI, II/IOLA/1 IT0IIepeyHoro CeueHus ¥ MaTepuasa.

[TpoBepka npaBusia C/0KeHUsI HalIPSDKEeHWH TIPU M0C/1e10BaTe/IbHOM COeJMHEeHUN
[IBYX pPe3uCTOpOB.

IIpoBepka mpasuia [/ CUIbl TOKa IIpY [apayie/IbHOM COeJMHEeHUU Pe3rCTOPOB.

OnpegeneHre paboThI 3/1IEKTPUUECKOT0 TOKA, UAYILEr0 uepe3 pe3ucTop.

OmnpeziesieHye MOLLIHOCTH 3JIEKTPAUYECKOIO TOKA, BbIZIe/IIEMOM Ha Pe3UCTOpe.

WccnepnoBanue  3aBUCMMOCTM  CWIbL  TOKa, WAYLero uyepe3  JIaMIIOUKY,
OT HanpsDKeHUsI Ha Heu.

Onpepenenue KII/I HarpeBaTesis.

VccnemoBaHre MarHUTHOTO B3aUMO/IeUCTBUS TTIOCTOSIHHBIX MarHUTOB.

M3yueHre MarHMTHOTO TI0Jisi TIOCTOSIHHBIX MAarHUTOB TPU UX OO0beAUHEeHUU
Y pas/ieieHuu.

VccnemoBaHue eHCTBUS 3/IEKTPAYECKOTO TOKA HA MarHUTHYHO CTPEJIKY.

OnbIThl, [JeMOHCTPUPYIOLME 3aBUCUMOCTb CW/Ibl B3aUMOZEMCTBUSL KaTyIIKH
C TOKOM ¥ MarHura OT CUJ/Ibl TOKA U HallpaB/IeHHs TOKa B KaTYILKe.

V3yueHue 1elCTBUS MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpyupoBaHUe 1 u3yueHre pabOThI 37IeKTPOBUTATEIS.

N3mepenue KII/I sekTpoABUraTe/ibHOM yCTaHOBKHU.

OMBITHI 110 UCCJIe0BAHUIO SIBJICHUS 3/IEKTPOMarHUTHOM MHZYKLIMU: UCC/Ie/loBaHue
V3MeHeHUM 3HaueHMs M Halpas/leHWs UHAYKLIMOHHOTO TOKa.

9 K/TACC

MexaHnueckue siB/IeHUSA

Mexanuueckoe  gBuwkeHue. MarepuanbHasgs  Touka. CucremMa — OTCuerta.
OTHOCUTE/TLHOCTb ~ MEXaHWUeCKOro  /IBWKeHHs. PaBHOMepHOe TpsIMOJIMHEWHOe
IBWKeHne. HepaBHOMepHOe mNpsAMo/MHeNHOe ABWKeHuWe. CpefHsii WU MrHOBEHHas
CKOPOCTBb Tejla MIPU HEPABHOMEPHOM JBU)KEHUM.

Yckopenuve. PaBHOycKopeHHOe TIpsIMO/THeHOe ABmkeHre. CBOOOHOe MajieHue.
OnerTe! I'anmues.

PaBHOMepHOe [BW)XeHUe 110 OKpyXHocTu. Ilepuiog, ¥ uyacTtoTa oOpailjeHus..
JIvHeliHas M yryioBast CKOPOCTU. LleHTpoCcTpeMUTeIbHOE YCKOpPEeHKe.

[TepBeii 3akoH HbroToHa. BTopou 3akoH HbroToHa. TpeTuit 3akoH HBRHOTOHa.
[IpyHLMN CyTIepIIO3ULA CHJL.

Cuna ynpyrocty. 3akoH I'yka. Cuia TpeHuUs: Cula TPeHHUs CKOJIb)KeHUs, CWJia
TPeHUsI TOKOSI, IPyTUe BU/bI TPEHUSI.

Cua TSDKeCTH Y 3aKOH BCEMHUPHOTO TSATOTeHUs. Y CKopeHHe CBOOOIHOTO TaZieHus.
Hewkenue miaHetr BOkKpyr Connija. IlepBasi kKocMuueckas CKOpocTb. HeBecoMOCTb
Y TIeperpysKu.

12
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PaBHOBecre MarepranbHOM TOUKWA. AOCOJIOTHO TBepAoe Teno. PaBHOBecue
TBEp/Oro TeJjla C 3aKPeIyIeHHOM OChIO BpallleHusi. MoMeHT Ccusibl. LIeHTp TshkecTH.

Nmnynec Tena. V3MeHeHue wumiyJbca. WMIynbC cuibl. 3aKOH COXPaHEHUs
VMITyJIbCa. PeakTHBHOe [BVKeHHe.

MexaHnueckasi pabora ¥ MOIIHOCTb. PaboTa CUM TsPKeCTH, YIIPYTOCTH, TPEHUS.
Ces3bp sHepruM U pabotel. [loTeHIManbHasi SHeEPrusi Teja, TIOJHATOTO Haj
TOBEPXHOCTBI0 3eM/d. [loTeHLMa/nbHasi SHEPrys CKaTou MNpyXuHbl. KuHeTHueckas
Heprusi. TeopeMa O KHWHETUUECKOM S5HEPruu. 3aKOH COXPaHeHUsI MeXaHWueCKOM
SHEepI'uu.

Llemoncmpayuu

HabmozeHrie MeXaHMUeCKOTO [IBWDPKEHHSI Tella OTHOCHUTENIbHO pasHBbIX —Tesl
oTCyerTa.

CpaBHeHuMe TTyTel U TPAaeKTOPUM ABW)KEHHSI OJJHOTO Y TOTO >Ke Tejla OTHOCUTE/IbHO
Pa3HbIX TeJl OTCUeTa.

N3MepeHre CKOPOCTH Y YCKOPEHUSI PSIMOJTMHENMHOTO IBM)KEHUSI.

WccnenoBanrie NprU3HAKOB PABHOYCKOPEHHOTO [IBU)KEHUSI.

HabntoseHue ABY>KeHUs TeJla TI0 OKPY>KHOCTH.

HabGmoeHe MexXaHUUYeCKUX SIBJEHWM, TIPOUCXOJSIMX B CHUCTEMe OTcueTa
«Tenexxka» TIpU ee PABHOMEPHOM U YCKOPEHHOM /IBW)KeHHWH OTHOCUTE/NbHO KabuHeTa
bu3mKu.

3aBUCHUMOCTb YCKOPEHMUSI Tejla OT MacChl TeJia U IeUCTBYIOIed Ha Hero CUJIbI.

HabntomeHre paBeHCTBa CHJI TIPU B3aUMO/€HCTBUAN Te.

V3meHeHMe Beca Tesia TP YCKOPEHHOM /JIBI>KEHUHU.

[Tepegaua umriyibca Npy B3auMOZ€HCTBUM TeJl.

[Tpeobpa3oBaHust SHEPTUH TTPH B3aUMO/IEMCTBUM TeJl.

CoxpaHeHre UMIYJIbCa MPU HeYTIPYrOM B3auMOJEeUCTBUU.

CoxpaHeHue UMITy/TbCa TIPU aOCOTFOTHO YIIPYTOM B3aUMO/IeHCTBUMU.

HabmtozeHre peakTHBHOTO IBMDKEHUS.

CoxpaHeHre MeXaHUUeCKOM SHepryuu TIpU CBOOOTHOM TaZIeHHH.

CoxpaHeHWe MeXaHUYeCKOM 5SHepPruM TPy [JBWKEHWW Teja TMOoJl [elCTBHUeM
TIPY’>KUHBI.

JlabopamopHble pabombl U OnbiMmbl

KoHCTpyupoBaHHe TpaKTa /ijisi pa3roHa M JJa/IbHeHIIero paBHOMEPHOT'O IBWKEHHSI
IIIapHKa WU TeTeXKKH.

OnpesiesieHre CpeHEN CKOPOCTH CKOJIb)KeHHsI OpyCKa WK JBVDKEHUS IIaphKa
10 HAaK/IOHHOM TIJTOCKOCTH.

OnpesiesieHe YCKOPEHHs TeJjla MPU PaBHOYCKOPEHHOM JIBMPKEHWM T10 HAaK/IOHHOM
TIOCKOCTH.

WccnepoBaHye 3aBUCUMOCTH ITyTH OT BpEMEHHU TIPY PABHOYCKOPEHHOM /IBVKEHUU
0e3 HauaIbHOM CKOPOCTH.

13
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[TpoBepka TUTIOTE3bl: €C/H TIPH PAaBHOYCKOPEHHOM [BWKeHWM 0e3 Haya/bHOU
CKOPOCTM TyTA OTHOCATCSI KakK PpsiJi HeUueTHbIX UHCeJ, TO COOTBETCTBYHOII[HE
TIPOMEXXYTKHA BPEMEeHU OIUHAKOBBI.

WccnenoBaHve 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIb)KEHUSI OT CHJIbI HOPMAaabHOTO
JlaBJIEHMUS.

Ornpenenenue Ko3(puiieHTa TpeHust

CKOJTbKeHus. Onpe/iesieHUe >KeCTKOCTH TIPY>KUHBI.

OmnpeneneHvie pabOThI CWIbl TpeHWs TIpU paBHOMEDHOM /IBIDKEHWM TeJia
T10 TOPU30HTA/IbHOU MOBEPXHOCTH.

OmnpegeneHre pabOThI CWIbI YIIPYTOCTH TIPU TIOJbeMe Tpy3a C UCIOIb30BaHUEM
HETIO/[BMKHOTO U TIO/IBUKHOTO OJI0KOB.

N3yueHne 3aK0Ha COXpaHEHUsT SHEPTHUHU.

MexaHuuyecKHe Ko/ie0aHUus M BO/IHbI

KonebarenpHoe apmwkeHre. OCHOBHBIE XapaKTEPUCTUKH KojaeOaHWi: Iepuof,
yacToTa, aMIUIMTyja. MaTeMaTUuecKUid W TIPY>KUHHbIA MasTHUKU. [IpeBpaiiieHue
9HEepPruu TIpU KoJiebaTeTbHOM JIBHKEHHH.

3aryxarole KosiebaHus. BeiHyKIeHHbIe KojebaHus. Pe3oHaHc. MexaHWUecKue
BoMHBL. CBOMCTBAa MeXaHHWUeCKHWX BOJH. [IpozosbHBIe W TIOoTepeuHble BOJIHBIL. [lyiiHa
BOJTHBI M CKOPOCTh €e pacIlpoCTpaHeHHUs. MexaHWueCKHe BOJIHbI B TBEPAOM Tejle,
celicMHUUeCKHe BOJIHBL.

3ByK. 'POMKOCTh 3ByKa U BbICOTa ToHa. OTpakeHue 3ByKa. MIH(pa3ByK U y/IbTPa3BYK.

LlemoHcmpayuu
HabttojeHue KosiebaHUi TeJ MO/, JeNCTBUEeM CUJTBI TSHKECTU U CHJTbI YTIPYTOCTH.
Habmtopenue KoebaHuii Tpy3a Ha HUTH W Ha TIPY)KUHE.
HabJtro/ieH1e BeIHYK[€eHHBIX KOJIe0aHWI 1 pe30HaHca.
PacripocTpaHeHye TIPOZIOBHBIX U TTOTIePeUHBIX BOJTH (Ha MOJIENH).
HabJtro1eH1re 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.

JlabopamopHble pabombl U Onbimbl

OmnpefeeHre YacTOTHI M ITEPHO/ia KOJIeOaHW MaTeMaTHUUeCKOT0 MasiTHUKA.

Omnpe/eieHre YaCcTOTHI M ITEPHO/Ia KOJIeOaHHUH TTPY>KUHHOTO MassTHHKA

ViccnenoBaHre 3aBUCHMOCTH Tiepyofia KOieOaHWM TI0/IBEIIIEHHOTO K HUTH T'py3a
OT /IJTUHBI HUATH.

WccnemoBaHue 3aBUCUMOCTH  Tlepuoja KojiebaHWM TPY)KUHHOTO — MasiTHHUKA
OT Macchl Tpy3a.

ITpoBepKa He3aBHUCUMOCTH TepHo/ia KojiebaHuid rpys3a, MOJBEIIeHHOTO K HUTH,
OT MaccChl rpy3a.

OMBITHI, [1€MOHCTPUPYIOIHE 3aBHUCUMOCTb TIepHojia KojebaHWuM TPY)KUHHOTO
MasiTHUKa OT MacCChl TPy3a U KeCTKOCTU TIPYKUHBI.

V3mepeHMe yCKOpeHHs CBOOOHOTO TlafieHusl.
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JJIeKTPOMarHUTHOE 110J1e ¥ 3/IeKTPOMarHUTHbIE BOJIHbI

OJIeKTPOMarHUuTHOe roJie. OJIeKTpOMarHUTHbIe BOJIHBL. CBolicTBa
3/IeKTPOMarHuTHbIX  BOiH. [Ilkama  s/ekTpoMarHUTHBIX  BOMH.  Mcmosib3oBaHue
3JIeKTPOMAarHUTHBIX BOJIH [/I1 COTOBOM CBS3U.

DJIeKTpOMarHuTHasi mpupo/ia ceeta. CKOpOCTh cBeTa. BO/IHOBBIE CBOKICTBA CBETAa.

Llemoncmpayuu
CBOMCTBA 3/1EKTPOMAarHUTHBIX BOJIH.
BosiHOBEIE CBOICTBA CBeTa.

JlabopamopHble pabombl U ONbiMbl
Vi3ydyeHue CBOMCTB 3/1IeKTPOMarHUTHBIX BOJTH C TIOMOIIbI0 MOOH/IBHOTO TesiedoHa.

CeBeToOBbBIE AB/ICHUSA

JlyueBasi mogens cBeta. Vlctounvku cBeta. IIpsiMosiMHelHOe pacCrpoCTpaHeHue
ceeta. 3arMeHus CosHua u JIyHel. OtpaxeHue cBeta. IInockoe 3epkasno. 3akoH
OTpa)keHus CBeTa.

[Ipenomnenue cBera. 3akoH Iipejiom/eHus1 cBera. [losHOe BHYTpeHHee
oTpakeHue cBeTa. Vcrosb30BaHWe TOTHOIO BHYTPEHHEr0 OTPaKeHUs B ONTUUeCKUX
CBeTOBO/AX.

JIunza. Xop nyued B jvH3e. OnThueckass cucteMa (poToamnmapaTa, MUKPOCKOIa
Y TeJjiecKoria. ['1a3 Kak orntrueckas cucrema. biin3opyKoCTs U aibHO30PKOCTb.

Pa3noxxenue 6esoro ceeta B crieKTp. OmnbiThl HetoToHa. Cri0)kKeHHe CrieKTpaibHBIX
uBeToB. /lvcrniepcus cBerta.

Llemoncmpayuu
[IpsiMmosivHeliHOe pacnpoCTpaHeHWe CBeTa.
OTpakeHue cBerTa.
[MTonyueHue n300pakeHUiA B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKajiax.
[Ipenomnenue cBeTa.
OnTuyeckuii CBETOBO/I,.
Xop nyueii B cobuparoiiieit MH3e.
Xop myued B pacceuBarolLei JIMH3e.
[MTonyuenre n306pa’keHH i C TIOMOIIBIO JIUH3.
[TpuHLMn AeicTBus oToanmapara, MUKpOCKOINA U TeJleCKOIIa.
Mogensb rnasa.
Pa3noskeHue 6esoro ceeta B CIEKTP.
[TonyueHue 6esoro cBeta MpU C/A0)KEHUM CBeTa Pa3HbIX 1[BETOB.

JlabopamopHble pabombl U ONbimbl
VccnenoBaHye 3aBUCMMOCTH YTJIa OTPaXKeHUsI CBETOBOTO Jiyya OT yTJia Ma/leHusl.
M3yueHune XxapaKTepUCTHK U300paykeHUs TIpejMeTa B TVIOCKOM 3epKaJie.
WccnepoBaHye 3aBUCHMOCTH yTJia TIPEIOMJIEHUST CBETOBOT'O JTyda OT yTJia TlafIeHust
Ha TPaHMIIE «BO3AYX—CTEKIIO».
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[MTonyuenue n306pa’keHui C TIOMOIIBbIO COOMPATOITeH JTUH3BI.

OmnpezeneHve (GOKYCHOrO pacCTOSIHWS W ONTHYECKOW CH/bl CcoOMparoie

nuH3bI. OIBITHI 10 Pa3/I0XKeHHI0 0eI0ro CBeTa B CITEKTP.

OMnBITHI 110 BOCIIPUATHIO 1[BETA MPEAMETOB MPU MX HAOJIIO/IEHHUH Uepe3 I[BETOBbIe
(UIBTPBL.

KBaHTOBBIE sIB/ICHUA

Oneitel Pe3epdoppa u muiaHerapHass Mofenb aroma. Mogens aroma bopa.
Wcnyckanuve v norsiomeHre ceeta atoMoM. KBaHThI. JIMHeluUaThble CreKTpbI.

PagnoakTUBHOCTL. Asb(a-, 6eTa- ¥ raMMa-u3nydeHus. CTpoeHHe aTOMHOIO sipa.
HyxksoHHas mozenb aToMHOro szapa. M3oronel. PazjmoakTrBHble TipeBpalijeHus. Ilepuos
Tio/ypacriazia aTOMHBIX s7iep.

SAnepHble peakijy. 3aKOHbI COXpaHeHUs 3apsiZl0BOr0 ¥ MacCOBOr0 yuces. JHeprus
CBS3U aTOMHBIX ffep. CBs3b MacChbl U SHepruv. PeakuMu CUHTe3a U Je/leHus sjep.
Ncrounuku sHeprumn CosiHLA U 3Be3/.

AnepHas SHepretvka. [leWCTBUS DPAJUOAKTHMBHBIX M3JIyYeHUM Ha JKUBBIE
OpraHu3MBbl.

Llemoncmpayuu
CnekTpbl U3/Ty4eH s U TOTJIOLLeHUSI.
CreKTpsl pa3/IMYHbIX ra30B.
CnexTp BOZOpoOZAa.
HabnromeHue TpekoB B Kamepe BusbcoHa.
PaboTa cueTurKa MOHU3UPYIOIINX U3TyUeHHUH.
Perucrpanysa usnyueHus IpUpOAHbIX MUHEPAJIOB U TPOAYKTOB.

JlabopamopHbie pabombl U OnbiMmbl

HabJtto/jeHue CIUTOIIHBIX M JIMHEeHYaThIX CTIEKTPOB U3/TyUeHHs.

VccnenoBaHre TPEKOB: W3MepeHHe SHEPTUM YaCTUIIBI TI0 TOPMO3HOMY ITyTH
(no doTorpadusim).

V3mepeHue paZiIMOaKTUBHOTO (hOHa.

IToBTOPHUTE/THHO-0000I[AI0O LI MO/ T

IToBTOpPHUTE/TLHO-0000IIAOIUH  MOJY/Ib TIpeJHA3HAUeH [l CHCTeMaTH3al[uu
1 00001I[eHKsT TIPeZIMETHOrO COJEep)KaHUs W OMbITa JeATelbHOCTH, IPUOOpPeTEeHHOro
NMpYU H3y4YeHUH BCEro Kypca GU3UKH, a TakKKe /i TOATOTOBKH K OCHOBHOMY
rOCy/JapCTBEHHOMY 5K3aMeHy 10 Gu3MKe /i 00ydJaroluxcs, BbIOpABIIMX 3TOT
yueOHbIM rpeaMeT.

Ilpy wW3yuyeHHUH [AHHOTO MOJY/S Peau3ylTCd W CHCTeMAaTU3MPYIOTCS BH/bI
JesITeIbHOCTH, HAa OCHOBE KOTOPBLIX 00ecreurBaeTcsi [JOCTH)KEHHE ITpPeJMETHBIX
M MeTalpeJMeTHbIX  IUIAHHPYeMbIX  pe3y/jbTaToB  00yueHus, ¢opMHUPYeTCs
eCTeCTBEHHO-HayUyHass TPaMOTHOCTb: OCBOEHHE HAyUYHBIX METOJIOB HCC/Ie[JOBAHMUS
SIBJIEHWH TIPUPO/bI M TEXHUKHU, OBJIaIeHHe YMEHUMU 00bSICHATL (PHU3HUUeCKUe SIBJIeHNS,
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TIPUMeHsIsI TIONyueHHbIe 3HaHWsA, pelllaTh 3aJaui, B TOM UKC/Ie KaueCTBeHHbIe
Y 9KCTIepUMeHTa/IbHBIE.

[TpUHIMNMANBHO JeSTe/TbHOCTHBIA XapaKTep [JAaHHOTO MOJYJ/IS peanu3yeTcs 3a
CUeT TOT0, UYTO 00yUaroI[recs BBITO/IHSOT 3a/JaHusI, B KOTOPBIX UM TIpe/|jlaraeTcs:

Ha OCHOBe TI0/TyUeHHBIX 3HaHWI PacliO3HaBaTh U HAyUHO OOBSICHATH (U3NUECKHEe
SIBJIEHUS] B OKPY>KaloIIleld TIpUpo/ie U MOBCeHEBHOM XKU3HH;

WCTO/Ib30BaTh HAay4Hble METO/bl HMCC/AeO0BaHUS (U3UUECKUX SIBIEHUH, B TOM
Yucsie A1 IPOBEPKU TMITOTe3 U TI0JTyUeHUsI TEOPETUUYEeCKUX BbIBOIOB,;

OOBSICHITh Hay4Hble OCHOBBI Hau0OOjiee Ba)KHBIX JOCTHD)KEHWH COBPEMEHHBIX
TEXHOJIOTHM, HarpyMep, TPAaKTUUYeCKOTO WCIOIb30BAHUSI pa3/IMUHBIX HCTOYHHUKOB
SHEPTMH Ha OCHOBE 3aKOHa IIPeBpallleHHs] M COXPAHEHHUS BCEX W3BECTHBIX BH/OB
SHEPTHUu.

Kaxzgasi 3 TeM AAHHOTO MO/YJIsS BK/TFOUAeT SKCIIepPUMeHTalbHOe HCCeZiloBaHUe
obobmaroiiero  xapakrepa. Mo/y/ib 3aBeplllaeTCsi TPOBeJeHHeM AWAarHOCTHUECKOU
1 OLIeHOYHOM paboThl 3a KypC OCHOBHOTO 0011jero 00pa3oBaHMs.
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IVNTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

N3yueHne (U3MKM Ha YypOBHE OCHOBHOTO 00Iero oOpa3oBaHUsi HarpaBjieHO
Ha /[IOCTW)KEeHHEe JIMYHOCTHBIX, MeTarpeAMeTHbIX W TIPeIMETHBIX 00pa30BaTebHBIX
pe3yJIbTaToB.

JINUHOCTHBIE PE3YJ/IBTATDBI

B pe3sysnbraTe u3yueHusi (U3MKKH Ha YPOBHe OCHOBHOTO 00Iriero obpa3oBaHus
y oOyuatoirerocsi 6yiyT chopMHUpOBaHbI CIeYIOIIEe JTUYHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) naTpuoTHYECKOr0 BOCITUTAHHA:

TposiB/IeHe WHTepeca K WCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3ruecKoi HayKu;

L[EHHOCTHO€e OTHOLLIeHHE K JOCTVXKEHUSIM POCCUMCKUX YUeHbIX-(HU3UKOB;

2) rpaKJaHCKOT'0 U JyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUA:

TOTOBHOCTh K aKTMBHOMY YYaCTHIO B 0OCYXAeHHWH O00IIeCTBeHHO-3HAUMMBbIX
U 3TUYEeCKUX TMpo0sieM, CBS3aHHBIX C TIPAaKTUYECKUM TPHUMEHEHUEeM [IOCTHXXKeHUI
bU3uKY;

0CO3HaHMWe BaXXHOCTHU MOPA/IbHO-3TUUECKUX TPUHIIUTIOB B JiesiTe/TbHOCTU YUeHOT0;

3) 3cTeTMUeCKOro BOCIUTAHUA:
BOCTIpUSITUE 3CTEeTUYECKHMX KaueCTB (DU3MUeCKOW HayKd: ee TapMOHHUYHOTO
TOCTPOEHUs], CTPOTOCTH, TOUHOCTH, TAKOHUUHOCTH;

4) 1eHHOCTH HayYHOr'0 MO3HAHUA:

OCO3HaHHe LIEHHOCTU (PU3NUECKOM HayKW KaK MOIIJHOTO WHCTPYMEHTa IMO3HaHUS
MUPA, OCHOBBI PAa3BUTHS TEXHOIOTUM, BayKHEMIIeH COCTaB/ISAIOIeN KyIbTYphI;

pa3BuTHe HayuHOM J10003HATeNIbHOCTH, WHTepeca K UCC/Ael0BaTelbCKON
JesITeJIbHOCTY;

5) popMHUpOBaHUS KY/IbTYPbI 3J0POBbs H IMOLJMOHA/ILHOTO 0/1arono/TyJyusi:
OCO3HaHWe IjeHHOCTH Oe3omacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, BaKHOCTH TIPaBW/I 0€30TacHOTO TIOBe/[eHHSI Ha TPAHCIIOPTe,
Ha JIOporax, C 37IeKTPUYECKHUM U TeTJIOBBIM 000pYy/I0BaHHEM B IOMAIIIHHX YCIOBUSX;
c(OpMHUPOBAaHHOCTb HaBblKa pedieKCHu, MpPU3HAHKWEe CBOEro IpaBa Ha OIIMOKY
Y TaKOT'0 >Ke MpaBa y APYroro uejoBeKa;

6) TPyAOBOro BOCIUTAHUA:

aKTUBHOE yyaCTHe B peIleHWd TpPaKTUUYecKuX 3ajau (B paMKaX CeMbH,
oOpa3oBaTe/lbHOM  OpraHW3alliMd,  HACE/JIEHHOTO  IIyHKTa,  POJHOrO  Kpas)
TEeXHOJIOTUYECKOH ¥ COLMA/IbHOM HaIlpaBlIeHHOCTH, TpPeOyiolx B TOM UYHCAe W
(bu3MUeCcKUX 3HaHUM;

WHTEepeC K MPaKTHUeCKOMY U3yueHHI0 MpodecCrii, CBSI3aHHBIX C (DH3UKOM;
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7) 3K0/I0THUeCKOro BOCIIUTAHUS:

OpHeHTalls Ha TpUMeHeHHe (U3NUecKUX 3HaHWU /IS pellieHus 3a/lau B 00/1acTh
OKpYy>Kartollled cCpefibl, TIJIAHUPOBaHUS TIOCTYIIKOB U OLEHKM UX BO3MOXKHBIX
TOC/IeICTBUM /11 OKPY>KarOLLler Cpefibl;

0CO3HaHHe r7100a/bHOT0 XapaKTepa 3K0JI0rMUeCcKUX Tpo0/ieM U MyTel X pelleHus;

8) ajanTanuu K M3MeHAIUMCS YCTOBUAM COIUA/THHON U MPUPOJHOM CpeAbl:
MOTPeOHOCTh BO B3aMMO/IeHICTBUM TIPH BBLITIOJIHEHUW WCC/IeZIOBAaHUM W TIPOEKTOB
(b131UeCcKoM HarpaB/IeHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSM JIPYTHX;
TIOBBIIIIEHE YPOBHSI CBOell KOMITeTeHTHOCTH uepe3 MPaKTUUeCKYH0 /esiTe/IbHOCTb;
NMoTpeOHOCTh B (DOPMHPOBAHUM HOBBIX 3HAHWN, B TOM uHc/ie (HOPMYIMPOBATh
uzieu,
TIOHSITHS, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SIBJIEHUSX;
OCO3HaHMWe [eUIMTOB COOCTBEHHBIX 3HAHMM W KOMITeTEeHTHOCTel B 006sacTu
bu3uKY;
TJIaHWPOBAHKE CBOETO Pa3BUTHS B MPHOOPeTeHNH HOBBIX (PM3NUEeCKUX 3HAHUM;
CTpeM/IeHHe aHa/M3UpOBaTb M BBISBIASATH B3aMMOCBSI3U TIPUPO/LI, 0OIIecTBa
Y 9KOHOMMKH, B TOM UHKCJIe C UCTI0JIb30BaHUeM (hH3UUeCKUX 3HaHUM;
OlleHKa CBOMX JIeCTBUM C yUeTOM BIMSTHUSL HAa OKPY KaloIIyI0 Cpe/ly, BO3MOXHBIX
17100a/TbHBIX TOCTIe[CTBUH.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbrare u3ydeHus (U3MKU Ha YPOBHe OCHOBHOTO 00iijero oOGpa3oBaHUs
y obyuarormierocst 6yyT copMUpoBaHbl MeTarpeAMeTHbIe pe3yIbTaThl, BK/IIOUAIOII[He
TOo3HaBaTe/ibHble  yHUBepcalbHble  yueOHble  JIeMCTBUS,  KOMMYHHMKATHBHbIE
yHUBepCaJibHbIe yueOHbIe ZIeCTBYS, peTy/IATHBHbIE YHHUBePCaIbHble YueOHbIe eiCTBUS.

ITo3HaBaTe/IbHbIe YHHUBepPCa/ibHbIe yueOHbIe JeHCTBHS
Ba3oBble lorHYecKHe JAeiiCTBHA:

BBISIB/IITh M XapaKTepH30BaTh CyI[eCTBEHHbIE TTPU3HAKK 00BEKTOB (IBIEHUH);

yCTaHaB/MBAaTh  CYIIeCTBEHHbIA  MpH3HAK  KJacCUUKAI[UM,  OCHOBaHUS
J71s1 000011[eHHs ¥ CPaBHEHMS;

BLISIB/IITH  3aKOHOMEDHOCTA W TIPOTHBOPEUHSI B pacCMaTpUBaeMbIX (hakKTax,
JAHHBIX U HAOJIIOIeHUSIX, OTHOCSIIMXCSA K (DU3NUeCKUM SIBJIEHUSIM;

BBISIB/IAT TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MPH M3y4ueHUH (HU3UUYeCKUX SIBJIEHUH
Y TIPOLIeCCOB, TPOBOJUTHL BBIBOABI C WCTIOH30BaHUEM [IeAYKTUBHBIX U MHIYKTUBHBIX
YMO3aK/TIOUeHUH, BbIJBUTATh TUTIOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BETUUWH;

CaMOCTOSITeJTbHO BBIOMpAaTh CIIOCOO perieHus yuyeOHOM (U3MUEeCKOW 3asauu
(cpaBHeHHEe HECKOTBbKMX BapHUaHTOB peIlleHus, BbIOOD Haubosee TOAXOAAIIEr0 C
yUeTOM CaMOCTOSITeTbHO BbI/le/IeHHbIX KPUTEPUEB).

ba3oBbIe ucaiaeaoBare/1IbCKue ﬂeﬁCTBHHZ
HCI1I0/Ib30BATh BOIIPOCKI KdK I/ICCJ'[e,Z[OBaTEIIBCKI/Iﬁ MHCTPYMEHT I103HaHMs;
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MPOBOZUTL TI0O CAMOCTOSATENHHO COCTAaBJEHHOMY TUIaHy OIIbIT, HEC/I0XKHbIM
bu3nuecKuii SKCriepruMeHT, HeOoJIbITIoe UccieJoBaHue (PU3NUeCKOro SIBJIeHHS;

OlLlIeHMBaTh Ha TPUMEHWMOCTh U IOCTOBEPHOCTb WHGMOpPMAI[WIO, TOMYUYEHHYI0 B
X0/Ie UCCJIeZIOBAHMS UM SKCIIEPUMEHTa;

caMocTosITesTbHO  (hOpMy/MpOBaTh 0000I[eHHsT W BLIBOABI T10 pe3y/bTaTaM
TIPOBeJIeHHOT'0 Ha0JII0/IeHUSs, OTIbITa, UCC/IeZIOBAHNS;

IIPOrHO3MPOBATh BO3MOJKHOE Jla/ibHelilee pa3BUTHe (U3WUECKUX IIPOLIeCCOB,
a TakKe BBIIBUTAThb TIPEATIONOKEHUSI 00 WX Pa3BUTUM B HOBBIX YCIOBUSIX
1 KOHTEKCTax.

Pabora c uadopmarnueit:

MPUMEHSITh  pa3/IMUHble METO[bl, WHCTPYMEHTbl W 3alpoCchl TIpU TOMCKE
1 oTOope MHGOPMALMKM WM JAaHHBIX C yUYeTOM Tpe/JIO’KeHHON yueOHOH (hH3nuecKoiu
3a/auy;

aHa/M3MpoBaTh, CUCTEMAaTU3WPOBaTh W  HWHTEPHpPeTUpPOBaTh  HH(OpMaLUIO
pa3/IMYHbIX BUZOB U (DOPM Mpe/ICTaB/IeHuSI;

CaMOCTOSITeJTbHO BbIOMpaTh ONTHManbHYI0 (opMy TipefcTaBieHUs WHbOpMaLUU
Y WIIIOCTPUPOBATh pelllaeMble 33/laud HeCJ0’KHBIMKA CXeMaMH, JharpaMmamu, WHOMU
rpadvKoii ¥ UX KOMOUHALIASMU.

KoMMyHHKaTUBHbIe YHHBepCa/ibHbIe yueOHbIe JeHCTBHS
Oo1eHue:

B XoZle 00CyXJeHHs1 yueOHOTO MarTepHuasa, pe3ylbTaTOB 1ab0OpaTOpPHBIX paboT
Y TIPOEKTOB 3aZlaBaTh BOIIPOCHI IO CYIECTBY 0OCY>K/JaeMOW TeMbl U BbICKA3bIBaTh
W7ied, HalleJleHHble Ha pellleHre 3aJaud U ToAJep)kaHue OsaroxkesnaTelbHOCTH
o0111eHMs;

COTIOCTABJIATh CBOW CYXKJ€HUSI C CY)KIEHUSIMA [JPYTMX YYaCTHUKOB [Wajora,
oOHapy>XMBaTh pa3/uure U CXOCTBO TIO3ULIUA;

BbIpa)KaTh CBOIO TOUKY 3p€HUS B YCTHBIX ¥ IMMCbMEHHBIX TeKCTaX;

nyOIMYHO TIpe/ICTaB/ASATh pe3yJ/bTaThl BBIMOTHEHHOTO (PU3MUECKOro OIlbITa
(3KCIieprMeHTa, UCCIeJOBaHus, TIPOEKTA).

CoBMecTHasi ieITe/IbHOCTh (COTPYAHUYECTBO):

TOHMMaTh W WCII0Jb30BaTh TIPEUMYIIIECTBA KOMAaHJHONW W HHUBHAYa/TbHOU
paboThI IMpH pellleHn KOHKPeTHOH (hr3udecKou 1mpob/ieMsr;

MIPUHUMATh [IeJId COBMECTHOW [esATebHOCTH, OPraHW30BBIBATL JI€HCTBHUS IO ee
JNOCTV)KEHUIO: pacripefiesisiTh POJiv, 00CY)KAaTh TPOLIECChI U pe3yJ/bTaThl COBMECTHOM
paboThl, 06001TIaTh MHEHUSI HECKOTBKHX UeJIOBEK;

BBIMOJ/THATH CBOIO YacCTh PAbOTHI, AOCTUTasi KAUECTBEHHOT'O Pe3y/bTaTa Mo CBOEMY
HarpaB/IeHUIO U KOOPJVUHUPYS CBOU JEUCTBUS C APYTHMH UjleHaMH KOMaH/Ibl;

OLIEHMBaTh KauecTBO CBOET0 BK/IaZia B OOL[UH TIPOAYKT TI0 KPUTEPHSIM,
CaMOCTOSITe/ILHO C(hOPMYJTUPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBHS.
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Pery/fiTUBHbIE YHHBEpPCA/IbHbIE yUeOHbIe JelCTBUS
Camoopranusanus:

BLISIB/IAITH TPOO/IEMbl B JKA3HEHHbIX M YUeOHBIX CHUTYyal[UsiX, TpPeOyrommx
J/1s1 pereHus: (U3nueCcKux 3HaHUM;

OPMEHTHPOBAThCS B PA3/IMUHBIX MOAX0/aX MPUHATHS pelleHui (MHOUBU/ya/lbHOE,
TIPUHSTHE pPelleHus B TPYIINe, NPUHATHE PellleHUM TPYIIION);

CaMOCTOSITe/TbHO COCTaBJISATb a/IFOPUTM pellleHusi (r3uUecKou 3aZiauv Wi IjlaHa
WCC/IeJOBAaHUSI C yUeTOM HMEIOI[UXCS PecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBaTh Ipe/jiaraeMble BapUaHTbI PelleHU;

TIPOBO/IUTH BLIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHue.

CaMoOKOHTpOJIb:

[laBaTh OLIEHKY CUTYaLUU U IpeJyiaraTh IJIaH ee U3MeHeHUs;

OOBSCHATh TIPUYMHBI JOCTIKEHUS (HeJOCTWKeHUs) pe3yJIbTaToB JesTelbHOCTH,
[laBaTh OLIeHKY MPHUOOpeTeHHOMY OTIbITY;

BHOCHUTb KODPEKTHBBI B [eiTe/IbHOCTb (B TOM 4YMC/Ie B XOJ BBINOJHEHUS
(¢U3MUeCcKOro HCC/Ie[OBaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITE/IBCTB,
M3MEeHUBILNXCS CUTYal[|i, yCTaHOB/IEHHBIX OLIMOO0K, BO3HUKIIINX TPYIHOCTEH;

OLleHMBAaTh COOTBETCTBHE pe3y/ibTara Lie/Iu U YCI0BUSIM.

OMOLUOHA/IbHBIN UHTE/IVIeKT:
CTaBUTH Ce0sT Ha MeCTO JApPYroro uejoBeKa B XOJle CIlOpa WM [JUCKYCCHH
Ha Hay4YHYI0 TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

IlpuHsATHE Ce0A U JPYIrUX:
MpU3HaBaTh CBOe TMpaBO Ha OMMOKy Mpu pelneHnd GU3NUECKUX —3a7ay
WU B YTBEP)KJEHUSIX Ha HayUYHble TeMbI U TaKOe ke TIPaBo JIpyroro.

INPE/IMETHBIE PE3YJ/IBTATBI

[TpesMeTHBIe pe3y/ibTaTbl OCBOEHHUSI TIPOrpaMMbI MO (U3KKe K KOHLy 00yuyeHUs
B 7 Kj1acce:

[lpeameTHble  pe3ynbTaThl HAa  0a30BOM  ypOBHe  JIO/DKHBI  OTpakaThb
c(OpMUPOBAHHOCTD Y 00yUarOIIUXCS YMEHUM:

WCTOMb30BaTh TOHATHS: (QU3MUecKWe W XUMHUUecKue sBjieHus, HabstofieHue,
5KCMEPUMEHT, MOJie/ib, TUIOTe3a, eJUHULbl (PU3NYECKUX BeUUMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUsI BelllecTBa (TBepJoe, JKUAKOe, ra3o00pa3Hoe), MeXaHUYecKoe
[BIKeHWe  (paBHOMEpHOe,  HEpaBHOMEpDHOe,  TMPSIMOJIMHEMHOE),  TpaeKTopws,
paBHOZeNCTByIOWass cun, Jepopmauus (ynpyrasi, IUlacTUYecKasi), HeBeCOMOCTb,
COOOII[ArOIIeCs] COCY/IbI;

pasnuyarbk sBiaeHus (mudQysus, TeryioBoe [BW)XKEHWe YacTHL] BellecTBa,
paBHOMEDHOe [IBW)KeHWe, HeEpAaBHOMEDHOe [IBI)KeHHe, UHEpLYs, B3auMOJIelCTBUE Tel,
paBHOBeCHEe TBepAbIX Tel C 3aKpeIyleHHOW OChbIO BpallleHus, Iepejaua [jaBJjeHust
TBepPAbIMU TeJaMH, XXUAKOCTIMU U Tra3aMH, aTMOC(epHOe [jaBjieHre, MlaBaHUe Tel,
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rpeBpalljeHrds] MeXaHWUeCKOW 3HepPrum) IO OMUCAHUID WX XapaKTePHbIX CBOWCTB
Y Ha OCHOBe OITbITOB, IeMOHCTPUPYIOIIUX JJaHHOe (PU3nuecKoe siBJIeHUE;

pacrio3HaBaTh TPOSIB/IeHWe W3yYeHHbIX (U3NUeCKUX SIBJ€HWHA B OKpY’KarollleM
MHpe, B TOM uuc/ie (uU3MdecKre SBAEHUSI B TMpUPOJie: TPUMEPHI [IBUKEHUS C
pa3/IMYHBIMUA CKOPOCTSIMM B >KUBOM M HEXWBOW TMpUpO/Je, AEHMCTBHUE CH/Ibl TPEeHUs
B TIpUPOJle U TEeXHUKe, BUSHUE aTMOC(EpHOro [aB/eHHs Ha >KMBOU OpraHHU3M,
Ti7laBaHue pbI0, ppluaru B Tejie ueoBeKa, Py 3TOM TepeBOAUTh ITPAKTUUECKYIO 3a7jauy
B y4eOHYI0, BbIZIE/IATH CYITIeCTBEHHbIE CBOMCTBA (MTPH3HAKHN) (DH3UUECKHUX SBJIEHUMN;

OMUCHIBAaTb M3yUeHHble CBOWCTBa Tea U (U3UUeCKUe SB/IeHHUs, WCI0/b3ys
bu3nueckre BeTMUMHLI (Macca, 00beM, IJIOTHOCTh BEIeCTBa, BPeMs, MyTh, CKOPOCTh,
CpefiHsIs CKOPOCTh, CWJIa YIIPYTOCTH, CHJia TSDKECTH, BeC TeJja, CUja TPeHUsl, JaBlIeHue
(TBepzoro Tesa, >KUIKOCTH, Ta3a), BbITAJIKMBAIOIIas CHWIa, MeXaHWueckas paboTa,
MOIIIHOCTb, TUIEUO CHUJ/Ibl, MOMEHT CHJ/Ibl, KO3((ULMEHT TMO0JIe3HOTO [JeUCTBUS
MeXaHW3MOB, KUHeTHUecKasi U TIOTeHLMa/ibHasi SHeprus), Mpu OIMKWCAHUM MPaBUIBHO
TPaKTOBaTh (PU3NUECKHI CMBIC/T UCTI0/Ib3yeMbIX BeJIMUMH, UX 0003HAUeHUs U eUHULIbI
¢bu3nUeckux Be/JIMYMH, HAXOAWUTh (OpPMYyJibl, CBsI3bIBAIOIME [JaHHYIO (DU3NUECKYHO
BEeJIMUMHY C JPYTUMU BeJIMUMHAMU, CTPOUTh TrpadUKU H3YUeHHBIX 3aBUCUMOCTeM
(bU31MUeCKUX BeJIMUUH;

XapakTepu30BaThb CBOWMCTBa Tesl, (PU3nuecKue SiBJIEHWsI M TMPOLECChl, UCTOJIb3YS
TpaBWIa CJA0XKEeHUs1 CUJ (BAO0JIb OJHOM TpsiMOM), 3akoH ['yka, 3akoH Ilackansi, 3aKOH
ApxuMeJa, TIpaBWIO paBHOBecHsi pbiuara (6si0Ka), «30/10TOe TpaBUIO» MeXaHWKH,
3aKOH COXpaHeHUsi MeXaHWYeCcKOW SHepruud, TMpd STOM [laBaTb CJIOBECHYIO
(OpMYJIMPOBKY 3aKOHA U 3alUChIBaTh €r0 MaTeMaTUYeCKOe BbIpaKeHUE;

OOBSICHATL (DU3MUecKre sSIBJIeHUS, TMPOIeCChl W CBOMCTBA Tejl, B TOM UHC/Ie
U B KOHTEKCTe CHUTyalluli TNpPaKTUKO-OPUEHTHMPOBAHHOTO XapaKTepa: BbISIB/ISTh
TIPUUHMHHO-C/Ie/ICTBEHHbIE CBSI3H, CTPOUTH OObsCHeHHWe W3 1-2 JIOrMUeCKUX IIIaroB
C WCIOJb30BaHWeM 1—2 W3ydeHHBbIX CBOMCTBA (DU3WUYECKUX SIBJIEHUM, (U3UUYECKUX
3aKOHa WM 3aKOHOMEPHOCTH;

pelllaTb pacueTHble 3ajauv B 1-2 [elCTBUS, UCMO/b3ysl 3aKOHbI U (HOPMYJIbI,
CBs3bIBalOIIMEe (pM3UUeCKHEe BeMUMHBI: Ha OCHOBe aHajiv3a YC/IOBHUS 3a/aud
3aMMChIBaTh KpaTKOe YCJIOBHe, MO/ICTAaB/ASTh (PU3nueckue BeJUUUHbI B (DOPMy/bl U
TIPOBO/IUTL pacyeThl, HAXOAWTb CIPaBOYHbIe JaHHbIe, HeOOXOJUMble JIsi pellleHus
3a/1ay, OLIeHWBaTh PeaMCTUYHOCTD MOTyYeHHOU (PU3NUecKol BeTMUUHBI;

pacrio3HaBaTh ITPOOJIEMbI, KOTOPble MOXKHO PEIIUTh TPU TMOMOIY (HU3UUECKUX
MEeTOZ0OB, B OINWCAHUM HCC/IeOBaHUS BbIJE/SATh TPOBepsieMOoe Mpe/no/0KeHre
(runote3y), pa3nuyaTh W WHTEPIPETUPOBAThH IO/yUYeHHbIM pe3y/bTaT, HaXOJWUTb
OILIIMOKU B XO/Ie OTTbITa, TIPOBOIUTE BBIBO/IBI 110 €T0 pe3y/ibTaTaM;

MTPOBOZIUTH OIIBITHI 110 HaOMOZeHNI0 (DU3WUYECKUX SIBEHUA WM (U3NUECKUX
CBOMCTB Ten: (OpMy/IMpOBaTh IpPOBepsieMble Mpe/IooXKeHusi, coOUpaTh yCTaHOBKY
W3 TpeJjoKeHHOTo 000py/JoBaHUs, 3alMChiBaThb XOJ OIbITa W (OPMyIMpPOBaTh
BBLIBO/IbI;
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BBLITIOJTHATEL TPsSIMble W3MepeHHUs PAacCTOSIHWS, BpeMeHH, MaccChl Tema, obbema,
CUIbl W TeMIepaTypbl C WCIO/Ib30BaHUEM aHA/JIOTOBbIX M I1MGPOBBIX TPUOOPOB,
3aMyChIBaTh TOKa3aHHsl MPUOOPOB C y4yeTOM 3a/laHHOM abCOMIOTHOW TMOTPEeITHOCTH
r3MepeHuH;

MPOBOAUTH UCC/e0BaHNE 3aBUCUMOCTH OJTHOM (DPH3UUYEeCKOW BeTUUMHBI OT JIPyrou
C WCMOJIb30BaHWEM  TIPSIMBIX  WM3MEpPeHW  (3aBUCHUMOCTA TyTH  PAaBHOMEPHO
JBIDKYILIEroCsi Tejla OT BPeMeHU [IBU)KEHUs Tesla, CUIbl TPeHHUsI CKOJIbKeHUsl OT Beca
Tesla, KadecTBa 00pabOTKM TOBEPXHOCTEM Te/l W HEe3aBUCUMOCTH CHU/IbI TPEHUS OT
TI7ION[AZIi  COMPUKOCHOBEHUSI Tes, CWIbl YIPYrOCTU OT YAJUHEHUs TIPY’>KUHBI,
BBITA/IKABAOIIEe CHbI OT OOBeMa TOTrPY)KeHHOW 4YacTh Tefla M OT TIJIOTHOCTU
KUJKOCTH, ee He3aBUCHMOCTH OT IUIOTHOCTU Teja, OT TIJIyOWHBI, Ha KOTOPYIO
TIOTPY’>KEHO TeJIo, YC/AOBUM T/IaBaHUs TeJ, YCJIOBWM paBHOBeCHs] pbluara U OJIOKOB,
yuacTBOBaTh B TIJITAHUPOBAaHUM YueOHOTO HCC/Ie/JoBaHUs, COOMpaTh YCTaHOBKY U
BBLITIOJIHATb W3MepeHus, C/eflysi MpeJjio)KeHHOMY TiaHy, (PMKCUPOBATh pe3yJIbTaThl
TI0JTyUeHHOW 3aBUCUMOCTH (M3WUeCKUX BeMUMH B BUE TIPEAJIOKeHHBIX TabauI] U
rpa(MKOB, MPOBO/IUTH BLIBO/IBI 110 Pe3y/ibTaTaM UCC/ie/l0BaHUS;

MPOBO/IUTh KOCBEHHbIE M3MepeHHUsi (PU3NUeCKUX BeJMUMH (TJIOTHOCTh BellleCcTBa
KUJKOCTM ¥ TBEpJOro Teja, CWia TPeHUs CKONMbXeHWs, JaBleHue BO3[yXa,
BBITA/IKMBAKOIlas CWIa, JEeUCTBYHOLlasi Ha TOTPY)KeHHOe B JKUAKOCTh TeJlo,
KO3(PhULIMEeHT M0JIe3HOT0 JIeMCTBUSI TPOCThIX MeXaHW3MOB), C/efys IpelJjioKeHHOU
WHCTPYKLWU: TIPY BBITOTHEHWH W3MepeHU coOMpaTh SKCIePUMEHTaTbHYI0 YCTaHOBKY
Y BBIUUC/IATH 3HaUeHe NCKOMOM BeJTMUUHBI;

cobsroiaTh TpaBWIa TeXHUKW 0Oe30macHOCTHM Tipu pabore c J1labopaTOpPHBIM
obopyoBaHuEeM;

MMeTh TIpe/CTaB/ieHWe O TIPUHLIAIAX [JeWCTBUS TPHOOPOB M TEeXHUYECKHUX
YCTPOMNCTB: BeCbl, TEPMOMETp, [JUHAMOMETP, COOOIIAoIecs COCyAbl, Oapometp,
pblyar, MoABMXXHBIN U HETTOABW)KHBIM 010K, HAaK/IOHHAs TIJIOCKOCTh;

XapaKTepU30BaTh TPUHIUIBI AeUCTBUS H3yUYeHHbIX TPUOOPOB M TeXHUUECKUX
YCTPOWCTB C WCIIO/b30BaHWEM UX OMUCAHUS (B TOM UUC/Ie: MOALIUITHUKA, YCTPOMCTBO
BOZIOTIPOBO/IA, THW/IPaB/IWYECKHAW TPecc, MaHOMeTp, BBbICOTOMED, MOPILIHEBOM Hacoc,
apeoMeTp), WCITO/Mb3ysl 3HAHWS O CBOHCTBAaxX (hHU3MUECKUX SBIEHUM U HeOOXOAWMbIe
(r3nueckure 3aKOHbI U 3aKOHOMEPHOCTY;

TPUBO/IUTHL TIpUMephl (HaXoAuTh WHGOPMAlLUI0 O TIpUMepax) IPaKTUUeCKOoro
WCTIO/Tb30BaHusl (pU3MUeCKUX 3HaHWW B TIOBCEJHEBHOW >KU3HU [Jisi obecrieueHUs
Ge3omacHocTd Tipu oOpailleHuHd C TIpubopaMu ¥ TEeXHWYECKMMH YCTPOMCTBaMH,
COXpaHeHHUs1 3/7I0pOBbsi U COOMIOfEHHWsS HOPM 9SKOJOTMYEeCKOro TIOBe/leHHsI B
OKpYy>Karollen cpeje;

OCYIIIeCTB/ISATHE OTOOP WMCTOUHWKOB MH(OpMaimu B VIHTepHeTe B COOTBETCTBUU
C 3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe HWMEKIIUXCS 3HaHUM U TyTeM
CpPaBHEHUSI PAa3/IMUHbIX WMCTOYHUKOB BbIZIEJIATH UH(POPMALUIO, KOTOpasi SB/SeTCS
TIPOTUBOPEUUBON UTM MOXKET OBITh HeIOCTOBEPHOMT;
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WCTIO/Tb30BaTh TPU  BBITIOJIHEHUM Y4eOHBIX 3a/laHdid  HAyYHO-TIOIYJISIPHYHO
JUTepaTypy (DU3MUecKoro Co/iep)KaHusi, CIpaBOYHble MaTepuasbl, PecypChbl CeTH
WuTepHeT, BafieTb TMpdeMaMd KOHCIIeKTUDOBAHUS  TeKCTa, Tipeobpa3oBaHus
vMH(MOpMaIMKU U3 OIHOM 3HAKOBOUW CUCTEMbI B JIPYTYIO;

co3/aBaTh COOCTBeHHbIE KpaTKWe MUCbMeHHbIe W YCTHBIE COOOIeHUsT Ha OCHOBe
2—-3 WCTOUHUKOB MHGOpMALH, B TOM YKC/Ie MyO/JIMYHO TTPOBOAUTL KpaTKHe CO00ILeHu s
O pe3y/ibTaTaX IIPOEKTOB WM Yy4eOHBIX WCC/Ie[OBaHUN, TIpU 3TOM T'DPaMOTHO
WCIO/Ib30BaTh HW3YUEHHbIM TMOHSITUMHBIM ammapat Kypca (U3UKH, COMPOBOXKIATh
BBICTYII/IEHYE TIpe3eHTal[1el;

MpU  BBITIOJIHEHWM y4yeOHBIX TIPOEKTOB M  UCC/AeIOBaHUN  pacripefie/isiTh
00513aHHOCTM B TPYIINie B COOTBETCTBUM C TIOCTAB/IEHHBIMU 3ajZjlauaMi, CAeJWTh 3a
BBITIOJTHEHWEM TUIaHA [IeMCTBHUM, OlleHMBaTh COOCTBEHHBIM BK/IAJ, B [1eATETbHOCTh
IPYINIbl, BbICTPAMBaTh KOMMYHHKAaTUBHOE B3aWMOJEMCTBHE, YUWTbIBas MHEHHe
OKPY>KaroLUX.

[TpemMeTHBIE pe3y/bTaThl OCBOEHUSI TIPOTPaMMbI 10 (HU3KKe K KOHIy O0yueHUs
B 8 K/1acce:
[TpenmeTHble  pe3ynbTaThl Ha  0a30BOM  YpOBHe  JIOJDKHBI ~ OTpaXkaTh
c(hOopMHUPOBAHHOCTDH ¥ 00YUarOIUXCsl YMEHU:
WCII0/Ib30BaTh MOHATHS: Macca U pa3Mepbl MOJIeKYJI, TeIJIOBOE ABVKEeHHe aTOMOB
Y MOJIeKYJl, arperaTHble COCTOSIHUSI Bell[eCTBa, KPUCTa//TMueckre U aMopdHbIe Tera,
HACBII[EeHHbIY Y HeHACBII[eHHbIY Tap, BJa)KHOCTb BO3/1yXa, TeMIlepaTypa, BHyTPeHHSIS
SHEeprus, TelVIOBOU JBUraTe/lb, 3JIeMEHTAPHbIM 3/IEKTPUYECKUM 3apsijl, JIeKTpUUeCcKoe
ToJsie, MPOBOJHUKY Y AU3IEKTPUKH, MOCTOSSHHBIN 3JIEKTPUUYECKUU TOK, MarHUTHOE TI0JI€;
pa3/ivuaTh sABeHUs (TerIoBOe paciliMpeHune U CKaTue, Terjionepeaya, TerjioBoe
paBHOBeCHe, CMauvMBaHWe, KallWUISPHble $BJIEHWs, UCIapeHue, KOHJeHCallus,
TIJIaB/IeHNe, KPUCTa/TU3aLys (oTBepaeBaHue), KUTIEHUe, Tervionepejaya
(TemIONpOBOAHOCTb, KOHBEKLMS, WU3/IyUY€HHe), 3JIeKTpU3alus Tes, B3auMOZeNCTBUEe
3aps/loB, JEUCTBUS 3JIEKTPUUYECKOr0 TOKA, KOPOTKOe 3aMblKaHHe, B3aUMO/IelCTBHE
MarHvTOB, J€MCTBUE MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
VHAYKLYSA) TI0 ONMCAHWI0 WX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIbITOB,
JeMOHCTPUPYIOIIUX JJaHHOe (hr3UUecKoe siBIeHHE;
pacrno3HaBaTh TIPOsIBIeHWe HW3YUYeHHbIX (M3UUeCKUX $SIBJIeHUHW B OKpY)KaroleM
MHpe, B TOM uucje (puanueckue siBJieHUsI B TPUPO/ie: MOBEPXHOCTHOE HaTsKeHUe
Y KanwuisipHble sIBJeHUSI B MPUPOZE, KPUCTa/UIbl B TIpupoje, usnydeHue CoJHIIa,
3aMep3aHre BO/0eMOB, MOpCKHe Opu3bl, oOpa3oBaHHe DOChI, TymMaHa, WHes, CHera,
3/IeKTpUUeCKUe siBJieHUs1 B aTMoc(epe, 371eKTPUUeCTBO XKUBBIX OPraHU3MOB, MarHUTHOE
riosie 3eM/u, Apenid MoJiF0COB, POJiIb MAarHUTHOTO TIOJIS AJ1s )KU3HU Ha 3emiie, TIOJISIPHOe
CUsIHUe, TIpU STOM TIePEeBOJUTh TMPAaKTUUeCKYH 3ajauy B ydeOHYyIO, BbIJeNSATh
CyllleCTBeHHbIe CBOMCTBA (TTPU3HAKK) (DU3HUUeCKUX SIBI€HUM;
OMUCHIBAaTb M3yUeHHble CBOWCTBAa Tel W (U3UUeCcKue sIBJIeHUS], WCIOJIb3Ys
(u3rMueckre BeMUMHBI (TemriepaTypa, BHYTPEHHSISI SHEpPrusi, KOJUYeCTBO TeIIOTHI,
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yZAe/ibHasi TEMJIOEMKOCThb BeIeCTBa, y/e/lbHas TeryioTa I/laB/ieHUs], ye/bHasi TerioTa
rapooOpa3oBaHusl, yje/bHas TeIyioTa CrOpPaHUs TOIUIMBA, KO3(POUI[MEHT I10/Ie3HOTO
JIeVICTBUS TEIIOBOM MalllMHbI, OTHOCUTE/bHAsi BJaXXHOCTb BO3/yXa, 3J€KTPUYeCKUM
3aps]], Cuia TOKa, 37IeKTpUUecKoe HarpshkeHre, CONMPOTHB/IeHNe TIPOBO/JHUKA, Ye/IbHOe
COTIPOTHBJIEHHUE BeIl[eCTBa, pab0Ta ¥ MOIITHOCTh 37IeKTPUUECKOTO TOKA), TIPU OIMMCAHUH
MPaBW/IbHO TPaKTOBaTh (M3WUYECKUN CMBIC MUCMOIb3yeMbIX BeJWYMH, 0003HaueHUs
U eguHULbl (U3UUEeCKUX BeJWYMH, HAaXOAUTb (DOPMYyJbl, CBSI3bIBAIOLLME [JaHHYIO
GU3UUeCcKyl0 BeJIMUMHY C JIDYTMMU BeJMUYMHAMM, CTPOUTh TrpaduKu H3yUueHHBIX
3aBUCHUMOCTeN (hM3UYeCKUX Be/IMUKH;

XapaKTepu30BaTb CBOWCTBA Tes, (pU3nyecKre SIBJI€HUSI U TPOLIeCChl, UCMO/b3Ys
OCHOBHBIE TIOJIOKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpUM CTPOEHUs BellleCTBa,
TIPUHLIUI CYTIepIIO3ULMH T0/1ek (Ha KaueCTBeHHOM YPOBHE), 3aKOH COXPaHeHUs 3apsi/ia,

3akoH OMa [Jis yyacTka Lenu, 3aKOoH /Dxoyssi-JIeHija, 3aKOH COXpaHeHUs SHepruu,
TIpU 5TOM yMeThb (hOpPMY/IMPOBATh 3aKOH U 3alMChIBaTh €ro MaTeMaThuueckoe
BbIpakKeHHe; 00bACHATh (hH3UUeCKHe TPOLIeCChl U CBOWCTBA Tes, B TOM UHC/Ie U B
KOHTEKCTe CUTyal[ui TIPAaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa: BBISIBJISITh
TIPUYMHHO-C/Ie[ICTBEHHbIE CBSI3Y, cTpouth 0OBsicHeHHe u3 1-2
JIOTUYECKUX IaroB C HWCMOJIb30BaHWEM 1—2 W3yueHHBIX CBOMCTBA
(br3nUeCcKuX SBIEHUM, (PU3NYECKUX

3aKOHOB WM 3aKOHOMEPHOCTEW;

pelliaTh pacueTHble 3ajauv B 2—3 [eHCTBUS, UCMO/b3ys 3aKOHbI U (OPMYJIbI,
CBsi3bIBatolIMe (¢u3UUecKue BeJIMUMHBI: Ha OCHOBe aHajiv3a YC/IOBUSI 3aJauu
3aMUChiBaTh KpPaTKOe YCJIOBHE, BBISB/SATbL HEJOCTATOK JaHHBLIX JIJIsi pellleHUs 3ajaui,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE /ISl ee pellleHuUs], TPOBOAUThL pacyeThl U
CpaBHUBATh MOyYeHHOe 3HaueHUe (PU3nUecKol BeTMUUHbI C U3BECTHBIMU JJaHHBIMU;

pacrio3HaBaTh IPOOJIEMbI, KOTOPble MOXKHO PeIIUThb TPU TOMOIY (HU3AUECKUX
MeTOJ0OB,  HCIIO/Ib3ysl ~ OMMCaHWe  MCC/e[0BaHUs,  BbIE/NATb  IIPOBepsieMoe
TIpe/INO/I0)KeHre, OLleHUBaTh NPaBWIBHOCTb TIOps/iKa MPOBeJeHUs MCC/el0BaHusl,
TIPOBO/IUTH BLIBO/IbI;

TIPOBO/IUTh OIBITEI MO HabMO[eHu0 GU3NUeCKUX SBAeHUN WM (U3NUeCKUX
CBOMCTB Tes (Karu/uispHble SIBJIeHUs], 3aBUCUMOCTD /IaB/ieHUsI BO3ZlyxXa OT ero oobema,
TeMIiepaTyphbl, CKOPOCTH TpOLiecca OCTbIBaHUS Y HarpeBaHUs TIPU U3/1yYeHUM OT LiBeTa
v3iyvaromierd  (TOrJioumjaroile)  MOBEPXHOCTH, CKOPOCTb — UCHapeHusi  BOJbI
OT TemrmepaTypbl >XUAKOCTA W IUIOMIA[IM ee TIOBePXHOCTH, 3JIeKTpU3alUs Tel
Y B3aUMOJIEUCTBHE 3/IeKTPUUECKUX 3apsiioB, B3aMMO/ENCTBHE MOCTOSTHHBIX MarHUTOB,
BU3ya/in3aliusi MarHUTHBIX M0Jiell TTOCTOSIHHbIX MarHWTOB, A€UCTBUSI MarHUTHOTO TOJIsT
Ha TIPOBOJHMK C TOKOM, CBOWMCTBA 3JIEKTPOMarHuTa, CBOMCTBA 3/€KTpOJBUraTessi
TIOCTOSTHHOTO TOKAa): (OpPMY/JMpOBaTh TIpoBepsieMble TMPeATOoNoKeHusi, CoOupaThb
YCTaHOBKY U3 TpeAJIO)KeHHOTO 000pyZoBaHWs, OMNMCHIBaTh XOJ OMbITa U
dhopMyMpoBaTh BHIBO/IbI;

BBITIOJIHATH TMpsIMble M3MEpPeHHs TeMIlepaTypbl, OTHOCUTEJbHOW BJI&KHOCTH
BO3[lyXa, CW/Ibl TOKa, HAampsyKeHUsI C UCI0/Jb30BaHUEM aHa/IOTOBBIX TPUOOpOB
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U JIaTYMKOB (DU3MUECKHX BeJIMUMH, CPaBHUBATh Ppe3yJIbTaTbl W3MEPEeHUl C yueToM
3aJlaHHOM abCOMIOTHOM TOTPeLHOCTH;

MPOBOJUTH UCC/IeIOBaHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BeJIMUYUHBI OT APYrou
C WCMOJIb30BaHUEM TIPSIMBbIX H3MEPEeHUM (3aBUCHMMOCTb COMNPOTHMB/IEHUSI MPOBOJHUKA
OT ero JJIMHBI, MJIOLIa/I TIONePeuHOro CeueHusi U y/ieJIbHOTO COMPOTHB/IeHHsI BellleCTBa
TIPOBO/IHYKA, CUJ/Ibl TOKA, WAYI[ero yepe3 MPOBO/HUK, OT HarpshKeHUsl Ha TIPOBO/IHUKE,
MCC/iejoBaHUe T10C/Ie[l0BaTe/IbHOTO W TlapasijieJIbHOTO COeWHEeHWH TPOBO/JHUKOB):
TJIAaHUPOBATh UCC/eloBaHKe, COOMpaTh YCTAaHOBKY W BBHITIOJNHATh W3MepeHUs, Cliefys
npeJ/I0KeHHOMY TI71aHy, (PMKCUPOBaTh pe3y/bTaThbl MOJyUeHHOW 3aBUCHMOCTHU B BU[e
TaOJTUI] ¥ TPaHKOB, TIPOBOJUTE BHIBOZBI TI0 Pe3y/ibTaTaM MCC/IeI0BaHuS;

MPOBOJIUTh  KOCBEHHble  U3MepeHUs  (U3UUecKuX  BeauuuH  (y[enbHast
TeTVIOEMKOCTb ~ BeIlleCcTBa, COMPOTHBJeHWe TPOBOJHMKA, paboTa U  MOIIHOCTh
9/IEKTPUUECKOr0 TOKA): TJIaHUPOBaTh W3MepeHHus, COOMpaTh 3SKCIepuMeHTa/IbHYH0
YCTaHOBKY, CJieflysl Mpe/I0)KeHHOW UHCTPYKLIUU, ¥ BBIYUC/IATh 3HaUeHUe BeJIMUKHbI;

cobmoflaTh TIpaBU/Ia TEeXHUKHA 0e30TacHOCTH TIpu pabore ¢ J1labopaTOpPHBIM
obopyoBaH1EM;

XapaKTepu30BaTh TMPUHLUIMbI AeUCTBUS H3y4YeHHbIX TPUOOPOB M TeXHUUeCKUX
YCTPOMCTB C UCI0J/Ib30BaHUWEM UX OMHCaHus (B TOM UKC/Ie: CUCTeMa OTOIIeHUs JOMOB,
TUTPOMETp, TiapoBass TypOWHaA, amIlepMeTp, BOJBTMETP, CUETUMK 3JeKTPUUYECKOU
SHEepPrUM, SeKTPOOCBeTUTe/IbHble TPUOOPHI, HarpeBare/bHbIe  37€KTPONPUOOPHI
(npuMepsI), S/IeKTpUUYECKWe TIpeloXPaHUTeM, 37eKTPOMAarHuT, 3/eKTpPO/BUraTe/b
MOCTOSSHHOTO ~TOKa), WCIOMb3ysl 3HaHUS O CBOWCTBaX (M3UUECKUX SIBJIEHUU
1 HeoOxouMble Gu3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbie TeXHUUYECKHEe YCTPOMCTBA W HW3MepHUTe/bHble TIPUOOPEI
M0 CXeMaM M CXeMaTU4YHbIM pHUCYHKaM (KUJKOCTHbIA TepMOMeTp, TepMOC,
TICUXPOMeTp, TUTPOMeTp, [IBUTraTe/lb BHYTPEHHEro CropaHusi, 3/IeKTPOCKOI, pPeocTar),
COCTaBJ/IATh CXeMbl 3JIEKTPUYECKUX Lielel C TM0cael0BaTe/bHbIM U Tapasulie/ibHbIM
coelMHeHWEM  3JIeMeHTOB,  pa3/vuasi  yCJIOBHble  0003HaueHHsI  3/1eMEHTOB
3JIEKTPAYECKUX L{eTel;

MPUBO/JIUTL TpHUMepbl (HaXOJWUTb HMH(OPMAIMI0O O TMpUMepax) IPaKTUYecKoro
WCTIO/Tb30BaHusl (DU3MUeCKUX 3HAHWW B TIOBCEJHEBHOW >KU3HM [Jisi obecrieueHUs
Ge3omacHOCTA mTpu obpailleHuu ¢ npubopaMud U TeXHUUECKUMHU YCTPOWCTBaMH,
COXpaHeHHUs 3/7I0pOBbsi U COO/IOfIEHHWsST HOPM 9KOJIOTMYEeCKOro TIOBe/leHHs B
OKpYy>Karollen cpeje;

OCyILIeCTB/ISATh TOUCK HH(OpMalmu ¢(u3nYeckoro cojep)kaHuss B VIHTepHeTe,
Ha OCHOBe WMEIOIIMUXCS 3HAaHWW W MyTeM CPaBHEHUS AOTIOTHUTE/IbHBIX HCTOYHUKOB
BbIIe/ISITh MH(OpPMalMI0, KOTOpasi $IBJISIeTCS TPOTHBOPEUMBOM WM MOXKET ObITb
HEeJJOCTOBEPHOM;

WCTIO/Ib30BaTh TPH  BBITIOJIHEHWM y4YeOHBIX 3a/[aHUN  HAyUHO-TIONYJISIPHYIO
nuTepaTypy (M3MUeCKOro CofiepkKaHUsl, CIpaBOYHble MaTepuasbl, PecypCbl CeTH
VHTepHeT, BafieTb TMpHeMaMH  KOHCIIEKTHPOBAHUSA TeKCTa, mpeobpa3oBaHUs
vH(MOpMaIMK1 U3 O/IHOM 3HAKOBOW CUCTEMBbI B JIPYTYIO;

26



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

co3zaBaTh COOCTBeHHbIe MHMCbMEHHbIEe W KpaTKHe yCTHble cooOireHus, 06001mas
WHGOPMAIUI0 M3 HECKOTbKUX HWCTOYHMKOB, B TOM UHC/Ie IMyOJIMYHO MpeCTaB/IsATh
pe3y/bTaTbl MPOEKTHOW WM MCCIIe[0BaTeNbCKON AesTeIbHOCTH, PU 3TOM TPaMOTHO
WCI0/Ib30BaTh MW3y4YeHHbIM TMOHATHUMHBIN anmapar Kypca (U3UKWA, COMPOBOXAATh
BBICTYTIJIEHWE TIpe3eHTal1el;

TIPU BBITIOJIHEHWU yueOHBIX MPOEKTOB W MCC/e[oBaHWM (DU3UUeCKUX TIPOLIeCCOB
pacripefiesisite 0053aHHOCTH B TPyIIe B COOTBETCTBUM C TIOCTaBIeHHBIMHU 3aJjadaMu,
C/eUTh 3a BbBINOJHEHWEM IlJlaHa [JEeUCTBUM U KOPPEKTHMPOBaThb €ro, OLIeHUBAaThb
coOCTBeHHbIN BKJaZi B [IeITe/IbHOCTb TPYINbl, BbICTPAaMBaTh KOMMYHHMKATHBHOE
B3aUMO/IelICTBUE, MPOSIB/ISiS TOTOBHOCTh pa3pellaTbh KOH(JIUKTHIL.

[TpeaMeTHBIe pe3y/nbTaThl OCBOEHMS MPOTrpaMMbl TI0 (H3MKe K KOHIy OOyueHUs
B 9 K/1acce:

[lpegmeTHble  pe3ynbTaThl HAa  0a30BOM  ypOBHe  JIO/DKHBI  OTpakaTb
c(hopMHUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHU:

WCIO/Ib30BaTh TOHSTHS: CHACTEMa OTCYeTa, MarepuasbHasi TOUKa, TPaeKTOpHs,
OTHOCUTEIbHOCTb MeXaHWYeCKOro ABWXeHus:, fedopmalus (yrpyras, TaacTUueckasi),
TPeHHWe, LIeHTPOCTPEeMHUTEe/IbHOe YCKODeHWe, HeBeCOMOCTb M Ieperpys3ku, LIeHTp
TSDKeCTH, abCOJIFOTHO TBep/i0e Tesio, I[eHTP TsHKeCTH TBEepAOro Teja, PaBHOBECHe,
MexaHWueckhe KosjebaHuWsSiT W BOJHBI, 3BYK, HWH(QPa3ByK U  y/IbTPa3BYK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 3/eKTPOMAarHUTHLIX BOJIH, CBeT, O/IM30PYKOCTh U
[AIbHO30PKOCTh, CTEeKTPbl HMCIyCKaHWsl W TIOT/IOolleHusi, anbda-, Oeta- U ramma-
V3/yUYeHHsl, U30TOIbl, fi/lepHast SHepreTUKa;

pa3/ivuarh siBJieHUs1 (DaBHOMEPHOe Y HePaBHOMEPHOE MPSIMOJIMHENHOE [IBU)KEHUe,
PaBHOYCKOPEHHOe TIPSIMOJIMHeHOe JBIKeHre, CBOOO/IHOe TajieHue Tesl, paBHOMepHOe
JIBIDKEHME TI0 OKDY)KHOCTH, B3auUMOJIEMCTBUE TeJl, PpeaKTUBHOE [IBWXKEHUe,
KosnebaTe/sibHOe [BW)KeHUe (3aTyxawllie U BBIHY)K/eHHble KosjiebaHUsI), pPe30HaHC,
BO/IHOBOE  [IBIDKEeHHe, OTpakKeHWe 3BYKa, IIPSIMOJIMHEWHOe pacrpoCTpaHeHue,
OTpakeHue U MpeJIoOM/IeHUe CBeTa, MOJIHOe BHYTPEHHEee OTPa’KeHHe CBeTa, pas3/ioyKeHHue
Oenoro cBera B CIIEKTP M CJIO)KEHWEe CIEKTPa/bHBIX I1[BETOB, [WCIIEPCUs CBeTa,
ecTeCTBeHHasl paJu0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEeNYaTOrO CreKTpa U3/IyUYeHus ) Mo
OMMCAHHUIO WX XapaKTePHbIX CBOKMCTB U Ha OCHOBE OMBITOB, J€MOHCTPUPYIOIIUX JAHHOE
(dur3nUecKoe sIB/IeHHE;

pacrno3HaBaTh TPOSIBJIeHWe W3YUeHHbIX (U3NUYECKHX SIBJIEHWM B OKpY>KarollemM
Mupe (B TOM umciie (pu3nuecKue siBieHUs] B MIPUPO/ie: NIPUIMBLI U OT/IUBBI, [IBUYKEHUE
riaHeT CO/THEYHOUM CHUCTeMBbI, peaKTHBHOE JBU)KEHUE JKHMBBIX OPraHU3MOB, BOCIIPUSTHE
3BYKOB >XKUBOTHBIMH, 3eMJIETPSICeHHe, CeMCMHUUeCKre BOJIHBI, LIyHaMH, 3XO0, LiBeTa TeJ,
ONTUYEeCKWe  sIBJIeHHWs B  TpUpojJe, Ouosiornyeckoe  feiCTBUE  BUWMOTO,
yAbTPa(HONETOBOTO U PEHTT€HOBCKOTO W3/yUeHUM, eCTeCTBEHHbIM paJJM0aKTUBHbIN
dboH, KOCMHUYeCKWe JIyud, PaJMOaKTHBHOe W3/lyuyeHrhe TMPUPOJHBIX MHHEpaJIOoB,
JIeCTBUE PaJIMOAKTUBHBIX HW3/yUeHMA Ha OpraHuM3M uejioBeKa), TpH 3TOM
NepeBOJUTh
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MPAaKTUYeCKyI0 3aZiauy B YyueOHYIO, BBIJeJIATh CYIleCTBeHHbIe CBOMCTBA (MPU3HAKK)
(r3NUeCKUX SBIEHUM;

OMKCHIBATb M3yYeHHbIe CBOWCTBA Teal W (PU3UYECKUe SIBJIEHUS, WCIOJIb3Ys
(dur3nueckue BeJIMUMHBI (Cpe/iHSIsi U MCHOBEHHasi CKOPOCTb TeJjla PU HepaBHOMEPHOM
NBIDKEHWH, YCKOpeHUe, TiepemellleHue, MyTb, YI0Basi CKOPOCTb, CW/Ia TPeHUs, CuJa
YTIPYTOCTH, CWJIA TSPKeCTH, YCKOpeHre CBOOOJHOTO TajieHus, BeC Tesa, UMITYJbC Tesa,
UMITYJIbC CWJIbl, MeXaHuuecKasi paboTa M MOILIHOCTb, TIOTeHLMa/bHasi SHeprusi Tera,
TOJHATOrO0 HaJ, TOBEPXHOCTbIO 3eMJIM, TOTeHIMalbHasi SHEPrysi C’KaTOW TMPY)KUHBI,
KWHeTUUeCKasi SHeprus, To/iHasi MeXxaHW4ecKast SHeprus, epuoj U 4acToTa KoseOaHui,
J/IMHa BO/HBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, ITOKa3aresib
TIpeJIOM/IEHUsT CpeJibl), TIPU OINMCAaHWW TIPaBW/IBHO TPaKTOBaTh (DU3MUYECKHUH CMBICI
WCTIO/Tb3YeMbBIX BeJIMUWH, 0003HaueHus1 W eAVHULIbI (HU3UUeCKUX BeJIWYNH, HaXO[UTh
(GopMyJibl, CBSI3bIBAIOIME [AHHYH (PU3WUECKYI0 BEJWUYMHY C JPYTMMH BeJIUUYMHAMU,
CTPOUTH rpaPUKy U3yUeHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/INUHH;

XapaKTepu30BaThb CBOWCTBA Tes, (pU3nMyeckre SsIBEHUSI U TIPOLIeCChl, UCIMO/b3Ys
3aKOH COXPaHeHUs SHepPruM, 3aKOH BCEMHUPHOTO TATOTeHHs, TIPUHLIUI CYIIepIio3vLIN
CWI, TPUHLUNO OTHOCUTeNbHOCTH ['anusesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSs
VIMITyJ/IbCa, 3aKOHbI OTPa)KeHHsI U TIPeJIOMJIEHUs CBeTa, 3aKOHbI COXPaHEeHUsI 3apsiI0BOTr0
M MacCOBOTO UHWCe/ TPU SJIePHBIX peaklusix, MpU 3TOM (OpPMYJ/IHMpPOBaTh 3aKOH
Y 3alKChIBAaTh €r0 MaTeMaTUueCcKoe BbIpaKeHUe;

00BSICHATH (hr3UUeCKHe TPOLeCChl U CBOMCTBA Tes, B TOM UHUC/Ie U B KOHTEKCTe
CUTyallMd  TNPAKTUKO-OPDMEHTHMPOBAHHOTO  XapakTepa:  BBISBISTb  NPUYUHHO-
C/le[ICTBeHHbIe  CBSI3U, CTPOUTb OOBsICHeHWMe U3 2-3 JIOTUUYEeCKUX IaroB
C WCIIOJIb30BaHWEM 2—3 W3yUeHHbIX CBOMCTBA (DU3MYECKUX SIBJIEHWH, (PU3NUYECKHX
3aKOHOB W/IM 3aKOHOMEPHOCTe;

peluaTh pacyeTHble 3a/aud (Omuparoliyecs Ha CUCTeMy M3 2—3 ypaBHeHUN),
VICTIO/Ib3Ysl 3aKOHbI M (DOPMYJIbl, CBSA3BbIBArOLMe (PHM3MUUEeCKHe BeIMYMHBI: Ha OCHOBE
aHa/jM3a yCJIOBUS 3a/aud 3alMChbIBaTh KPaTKOE YCJIOBME, BBISIB/ISATh HEJOCTAIOLIUE WA
130BbITOUHbIE ZlaHHbIE, BbIOWpAaTh 3aKOHBI U (POPMYy/bl, HeOOXOAUMBIE /I pelleHus,
MPOBOJUTh pacueTbl M OLEHMBAThb DPEAJMCTUYHOCTh [IOJyUYEHHOTO 3HauyeHUs
(hr31MUYeCKol BeJIMUMHbI;

pacro3HaBaTh TMPOO/ieMbl, KOTOpble MOXXHO DeILIUTh MPU TIOMOIIU (DU3NUeCKUX
MEeTO/IOB,  WCIIO/Ib3ysl ~ OMNMCaHWe  MCC/Ie[0OBaHWs,  BBbIZENATH  [pOBepsieMoe
TMIpe/No/0KeHre, OLleHUBaTb TMPABW/IBHOCTb TOPSiKAa TNPOBEJeHUs HWCC/e[0BaHUS,
TIPOBO/IUTD BLIBO/IbI, UHTEPIIPETUPOBATh pe3y/bTaThl HAOIIOZeHU 1 OTIbITOB;

TIPOBOZINTL OIBITHI TI0 HabsroZeHnio (U3NUeCKUX SBJEHUM WIA (PU3NIeCKUX
CBOMCTB Ten (M3yuyeHHWe BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHWs SHEpruw,
3aBUCUMOCThL Tiepuofia KosiebaHWM TPY>)KMHHOTO MasiTHUKA OT MacChl Tpy3a U
JKECTKOCTA TIPY)KMHBI M HEe3aBUCHMOCTb OT aMIUVIUTY[bl MaJblX KojebaHuH,
NpsSIMOJIMHEMHOe pacIipoCTpaHeHWe CBeTa, pas3jiokeHHe 0eioro CBeTa B CIIEKTP,
M3yueHre CBOWCTB H300pakeHUSI B IIJIOCKOM 3epKaje U CBOWCTB H300pa)keHusi
rpeaMeTa B cobuparoiieit

28



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

nuH3e, Hab/roZieHre CIIONTHBIX U JIMHEeHYAThIX CIIeKTPOB U3/TyUeHHs ): CaMOCTOSITeTbHO
cobupaTh yCTAaHOBKY M3 M30bITOUHOTO Habopa 000pY/Zi0BaHMS, OMMCHIBATh XOJ OIbITa
Y ero pe3ysbTathl, (GOPMYIMPOBaTh BHIBOAbI;

TIPOBOZAUTD TIPU HEOOXOAWMOCTU CEePUI0 MPSIMBIX M3MePeHU, orpefiesisisi CpeHee
3HaueHWe U3MepsieMOl BeMMuuHbl (POKyCHOe paccTossHHMe coOuparolieil JIMH3bI),
000CHOBBIBaTh BLIOOP Cri0co0a u3MepeHus (M3MepUTeIbHOr0 Iprudopa);

MPOBOAUTL  HWCC/e/JOBaHWE  3aBUCUMOCTeM  (U3WUYECKUX  BeWYMH  C
WCTIO/Tb30BaHHWEeM TIPSMBIX U3MepeHuid (3aBUCMMOCTh TYTH OT BpeMeHU TIpu
PAaBHOYCKOPEHHOM [IBIDKEHMM 0e3 HadajbHOW CKOPOCTH, Tieproja KoJiebaHui
MaTeMaTUUeCKOT0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCHMOCTU yTjla OTPa)KeHWs CBeTa OT
yria TaZieHus U yrja TIpeJioM/IeHHsl OT yIJia TafieHusi): TMJIaHupOoBaTh UCC/e/JoBaHue,
CaMOCTOSITeJTLHO COOMpaTh yCTaHOBKY, (UKCHPOBAThb pe3y/bTaThl TOTy4YeHHON
3aBUCUMOCTH (PU3UUEeCKUX BEeJTMUMH B BU/ie TaOHI] U TpayKOB, TIPOBOAUTDL BBHIBO/IBI TI0
pe3yJibTaTaM UCC/ieI0BaHus;

MIPOBOANTL KOCBEHHbIE H3MepeHHus (PU3MUeCKUX BeJUUYMH (CpefHsisi CKOPOCTh
Y YCKOpeHHe Tejia PY PaBHOYCKOPEHHOM [IBWKEHUH, YCKOpeHre CBOOOAHOTO TafieHusl,
JKECTKOCTb TIPYKWHBI, KO3(PQUIMEHT TpeHUsI CKOJbKEeHUs, MeXaHWuuecKas paboTa
M MOIIHOCTh, 4YacTOTa W Tiepuof, KosiebaHWM MaTeMaTUueCKOro W TPY>KUHHOTO
MasiTHUKOB, ONTHUYeCKas CWia coOuparoijeli JIMH3bI, PaJU0AKTUBHBIA  (HOH):
TJIAaHUPOBATh W3MEPeHMs], COOMpaTh 3KCIIepUMEHTA/IbHYI0 YCTAaHOBKY W BBITIOTHATH
M3MepeHUsi, C/ieflysl TpeJJIoKeHHOW WHCTPYKL[MH, BBIUKC/IATH 3HaueHWe BeJUUYUHbI U
aHa/IM3UPOBaTh TIOJIyUeHHble pe3y/bTaThl C y4YeTOM 3alaHHOM  ITOTPEITHOCTH
V3MepeHnN;

cobmoiaTh TMpaBua TeXHUKU Oe3oracHocTd mpu paboTe ¢ 1abopaToOpHBIM
o0opy/ioBaHHEM;

pa3uaTh OCHOBHBIE TIPU3HAKHU W3YUeHHBbIX (M3UUecKUX MoJesieii: MaTepraibHast
TOUKa, aOCOMIOTHO TBEpZOEe Te/o, TOUeUHBbIM WMCTOUHUK CBeTa, Jy4, TOHKas JIMH3a,
TJlaHeTapHasi MOZie/ib aToMa, HYKJ/IOHHAasi MOZie/ib aTOMHOTO si/ipa;

XapaKTepPU30BaTh TMPHHIUMBI AeUCTBUS H3YUYeHHBIX TPUOOPOB M TeXHHUUECKHUX
YCTPOMCTB C WCIMO/b30BaHUEM WX OMNUCaHus (B TOM UHUC/e: CIUZOMETp, AaTuuKd
TI0JIO’KeHHsI, PACCTOSTHUSI M YCKOPEHUsI, paKeTa, 3X0JI0T, OUKHU, TTePUCKoII, (poToariapar,
OMTUUECKUe CBETOBO/IbI, CIEKTPOCKOI, A03UMeTp, Kamepa BunbcoHa), HUCIO/Ib3ys
3HaHHWS O CBOMCTBaX (M3WUECKUX SIBJIeHHHA W HeoOXoAuMble — (usnueckue
3aKOHOMEPHOCTH;

WCTIO/Tb30BaTh CXeMbl M CXeMaTHUHble PHUCYHKH W3yUeHHBIX TeXHUUYeCKUX
YCTPOMCTB, U3MEPUTETBHBIX TTPUOOPOB 1M TEXHOJOTHUYECKUX MPOIIECCOB IMPH PeIeHrur
yueOHO-TIpPaKTUUeCKUX 3a/lay, OINTUYeCKhe CXeMbl [Jisi TIOCTPOeHHsi u300pakeHUM
B TIJIOCKOM 3epKasie ¥ coOuparoiiieii TMH3e;

MIPUBOJUTEL TIPUMepbl (HaXOAWTb WHGOPMAI[MI0O O TIpUMepax) IpaKTHYecKoro
WCIIO/Ib30BaHUsl (M3NUeCKUX 3HaHWUN B TIOBCEHEBHOW J>KWU3HM Mg obecrieueHust
Oe3omacHocTH TIpM OOpaieHud C TIpUOOpaMHd M TeXHUUECKWMMH YCTPOMCTBAMH,
COXpaHeHUsi 37I0POBbsSi U COOJIIOJileHUsT HOPM  9KOJIOTMUeCKOTO TIOBeJeHUs B
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OKpY>Karoll[er cpefie;
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OCYLLeCTB/ISITh NMOUCK MH(pOpMauyy B VIHTepHeTe, caMOCTOSITE/IbHO (DOPMYIUPYsI
TOMCKOBBIM 3alpoc, HaxoAuTb TYTH OMNpeJe/ieHrss [JOCTOBEPHOCTH TO/yUYeHHOU
VMH(}OpMaIMK Ha OCHOBE UMEIOIIUXCSI 3HAHUU U [IOTIOJTHUTETbHBIX UCTOUHUKOB;

WCTIO/Ib30BaTh TPU  BBITIOJIHEHWM Y4eOHBIX 3a/laHdi  HAy4YHO-TIOMYJISIPHYTO
JIUTepaTypy, CIpaBOUHble MaTepuasbl, pecypchl ceTu VIHTepHeT, BiaJieTh NpUeMaMu
KOHCITeKTUPOBaHUsI TeKCTa, IipeoOpa3oBaHus WHGOPMAI[MM U3 OJHOM 3HAKOBOM
CUCTEMBI B [IPYTYIO;

co3fjaBaTb COOCTBEeHHbIe TIMCbMEHHble U YCTHble COOOIEeHUsI Ha OCHOBe
vHbOpMalii W3 HEeCKOJbKUX HWCTOUYHUKOB, MyOIMUHO TIpe/CTaB/sTh pe3y/bTaThbl
TIPOEKTHOW WU UCC/Ie/0BaTeTbCKOM 1eITe/IbHOCTH, TIPU 3TOM I'PaMOTHO MCII0/Ib30BaTh
V3yYeHHbIN TOHSATUIHBIA amnmaparT M3y4aeMoro paszena (U3MKU U CONPOBOXKIATh
BBICTYTI/IEHHE TIpe3eHTallel C y4eTOM 0COOeHHOCTel ayUTOPHH 00YUaroIUXCsl.
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TEMATHUYECKOE IVNTAHUPOBAHUE

7 KITACC
Ne HaumeHnoBaHue IIporpammHoe cozeprkaHue OcCHOBHbIe BU/IbI IeATeTbHOCTH 00yUaroIuxcst
1/ pas/iesioB U TeM
yuebHOTO rpeMeTa
du3MKa U ee po/ib B [I03HAHUHU OKPY’Kalllero Miupa
1.1 | ®u3mka — HayKa du3uKa — HayKa o TIpupo/ie. | BrisiByieHue pa3nuuuii Mexxay Gpu3nuecKiMu
0 mpupoze ABnenus NpUpOBL. Y XMMUYEeCKUMU MpeBpalleHUsIMHU.
du3nyeckue sIBIeHUs: Pacrio3HaBaHue U Knaccupukarus pru3nueckux
MexXaHWYeCKre, TeIyIoBble, | SIBJIEHUW: MEeXaHUYEeCKUX, TeIJIOBbIX,
3/1eKTpUUeCcKue, 3/IEKTPUYECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHuTHbIe, CBETOBbIE, HabtojeHue v onvcanue (GU3NUeCKUX sIBJIEHUH
3BYKOBbIe
1.2 | ®usuyeckue 2 du3rUecKre BeJMUrHbI. OnpejesieHue LjeHbI e/IeHrs 1IKa/bl
BeJINUKHBI W3mepeHue (prsmueckux M3MepUTeIbHOTO TIprbopa.
Be/IMUrH. Pr3rueckre V3mepeHyre TMHEWHBIX Pa3MepPOB Tej
nipubopsl. [TorpeiHoCTh Y [IPOMEXXYTKOB BpeMeHU C YYeTOM
H3MepeHU TOTPELHOCTEN.
MesxayHaposHasi cucteMa | M3mepeHue oObeMa >KUAKOCTH U TBEPJOTrO Tesa.
eIUHUL] V3MepeHue Temrieparypsl IIpy ITOMOLLA
JKUJKOCTHOI'O TepMOMeTpa U JaTurKa
TeMIieparyphl.
BbIroiHeHe TBOpUYeCKUX 3a[jaHUM 10 TTIOUCKY
crioco60B M3MepeHUsT HEKOTOPBIX (PU3NUeCKUX
XapaKTepUCTUK, HalpuMep, pa3MepoB MaJlbIX
00BeKTOB (BOJIOC, POBOJIOKA), y/ia/IeHHbIX
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00BeKTOB, OOJIBIITUX PaCCTOSTHHH, MaJIbIX
TIPOMEXXYTKOB BpeMeHH. OOCyKIeHre
TIpe/ijlaraeMbIX CII0COO0B

1.3.

EcTtecTtBeHHO-
HayuHbIA METO[]
[TO3HAHUA

Kak ¢usuka u gpyrue
eCTeCTBEeHHbIe HayKU
W3yYatoT MMPUPOJY.
EcTecTBeHHO-HayUHBIM
METO/I TTO3HAHUS:
HabroieHne, IOCTaHOBKA
HayuyHOT'O BOIIPOCa,
BBIZIBIDKEHHE TUITOTE3,
9KCITEPUMEHT T10 IPOBEPKe
TUMOTe3, 00bsICHEeHUe
HAO/IF0JAeMOT0 SIBJIEHUSI.
Onurcanue Ghr3NUeCcKux
SIBJIEHWU C TIOMOILIbIO
Mo/ie/ien

Bb1IBIDKeHE TUTIOTe3, 00bSICHSIONIAX MPOCThIe
SIBJIEHUS1, HalIpuMep:

— M0YeMYy OCTaHaB/IMBAETCS ABWKYILleeCs

T10 TOPX30HTA/IbBHOU OBEPXHOCTHU TeJIO;

— T0YeMy B >KapKyto IMOroy B CBET/ION OJex7e
NpoxJiafjHen, ueM B TeMHOU. [IpenioxxeHue
C1I0cOO0B TTPOBEPKH TUTIOTE3.

[IpoBegeHre rccief0BaHUS TI0 TPOBEPKE KaKOM-
b0 TUITOTE3BI.

[TocTpoeHue TpoCTeMIIMX Mojiesield (PU3NUeCcKux
siB/IeHUH (B BUZle PUCYHKOB WU CXE€M), HalpyMep
rajieHye rnpeMeTa; MpsiIMoJIMHeHOe
pacrpocTpaHeHHe CBeTa

Nroro no pasgeny

HEPBOH&‘I&HBHBIE cBeieHus

0 CTPOEHHMH BelleCTBd

2.1

CTpOEHI/Ie BelecTBa

1

CTpoeHue BellleCTBa:
aTOMBbI U MOJIEKYJIbI, KX
pasMepsl. OMbIThI,
[lOKas3bIBaroLLe
[IWCKPETHOe CTpOeHue
BellleCTBa

HabstojeHue v MHTepIIpeTaLysi OTbITOB,
CBUZIETETLCTBYIOMIUX 00 aTOMHO-MOJIEKY/ISIPHOM
CTPOEHHH Bell|eCTBa: OIbIThl C PACTBOPEHUEM
pa3IMUHbIX BEIIeCTB B BO/Ie.

OrieHKa pa3mMepoB aTOMOB ¥ MOJIEKY/T

C UCTionb30BaHKeM (potorpaduii, MoTyUeHHbIX
Ha aTOMHOM CUJI0BOM MUKpockorie (ACM) —
naboparopHasi pabota 1o Teme: «Or1ieHKa
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JiaMeTpa aToMa MeTO/IOM Psi/iOB
(c ucronb3oBaHueM (poTorpaduii)».
OnpepiesieHre pa3MepoB MasbIX Tel

2.2 | [IBuwkeHue
Y B3aUMO/IeliCTBUE
YaCTUL] BelljecTBa

[ BU)KeHre 4aCTUL]
BeljectBa. CBsA3b CKOPOCTHU
JBUKEeHUS YaCTHL]

C TeMIlepaTypou.
bpoyHOBCKOe ABUKeHuUe,
b dy3us.
B3auMogelicTBUe yacTui]
Bell|eCTBa: TPUTSKeHKe

Y OTTaJKMBaHUe

Habmoznenue v 00bsicHeHre GPOYHOBCKOTO
JIBIDKEHUS U siBjieHus1 AudPy3un.

[TpoBeseHue 1 00BsICHEHE OIBITOB

110 HabJ/HO/IeHHIO TeTIJIOBOTO PaCIIMPeHHs T'a30B.
[TpoBegeHue 1 00BsICHEHHE OTTBLITOB

110 0OHAPYKEeHUIO CHJT

MOJIEKY/ISIPHOTO TIPUTSDKEHUS U

OTTa/IKUBaHUS

2.3 | ArperartHbie
COCTOSIHUSI BellleCTBa

ArperaTHbie COCTOSIHUS
BellleCTBa: CTPOEHNe ra3os,
JKUIKOCTEU U TBEepJbIX
(KpUCTa/JTMYECKUX) TeJl.
B3auMoCBs3b Mexay
CBOMCTBaMU BellleCTB

B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM
crpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUU
BOZbI

Ornucanue (C UCIob30BaHUEM TTPOCThIX
MO/iesiei) OCHOBHBIX pa3/IMuvii B CTPOEHUU ra3o0B,
JKUIKOCTEU U TBep/IbIX Tesl.

OOBsICHEHHE MaIod CKUMAeMOCTH >KMIKOCTeH
Y TBEPABIX TeJI, OOJILIIION CKUMAaeMOCTH Ta30B.
OO6bsicHeHHe coxpaHeHUs1 (hOPMbI TBEPABIX Tejl
Y TeKyueCTU >KUJIKOCTH.

[TpoBejeHe OMbITOB, [OKa3bIBaIOIIUX, UTO

B TBEP/IOM COCTOSIHUM BO/IbI YaCTHULIbI HAXOISATCS
B CpeJiHeM jlajiblile YT OT Apyra (MJIOTHOCTh
MeEHbIIIEe), UeM B XKHUJKOM.

YcTaHOB/IeHUe B3aUMOCBSI3U MEXY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUI BOJIBI

1 CyIl|eCTBOBaHMEM BO/IHbIX OPraHU3MOB

(MC — buonorus, reorpadus)

Wtoro no paszeny
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JIBI>KeHHe ¥ B3aUMOJeliCTBUe TeJl

3.1 | Mexanuueckoe MexaHnuueckoe aBwKeHue. | MccieqoBaHrue paBHOMEPHOTO JBIKEHUS,
[IBIDKEHHEe PaBHOMepHOe onpejesieHUe ero NMpU3HaKOoB.
1 HepaBHOMEepPHOe Habtto/jeHre HepaBHOMEPHOTO /IBYKEHMUSI
aBrkeHue. CKOPOCTb. Y OTipefieJieHre ero OT/JIMYUM OT paBHOMEPHOTO
CpenHsist CKOPOCTb JBYDKEeHUS.
TpY HEPAaBHOMEPHOM OrnpepesieHrie CKOPOCTH PaBHOMEPHOI'0
IBWKeHUU. Pacuet nytu JIBI>KeHUs (11apyKa B )KUAKOCTH, MOZIe/TU
Y BpEMEHU JBKEeHUSI 3/IeKTPUYECKOr0 aBTOMOOM/IS U T.1.).
OrnipefeneHuve cpefiHeld CKOPOCTH CKOJIb)KEHUST
Opycka WK 11apyKa 1o HaKJIOHHOM T/IOCKOCTH.
Peluienvie 3a7jau Ha oripeiesieHue IyTU, CKOPOCTH
Y BpeMEHU PaBHOMEPHOT'O [IBUKEHUS.
AHanu3 rpaMKOB 3aBUCMMOCTH MYTHU U CKOPOCTH
OT BpEMEHU
3.2 | Hepuus, Macca, ABneHvie uHepLXU. 3aKOH OOmbsicHeHre U POTHO3MPOBaHKe SIBJIEHUH,

IIJIOTHOCTD

vHepLuy. B3auMoencTeue
TeJI KaK IPUYMHA
HM3MeHEeHHs] CKOPOCTU
JIBWKeHus Tesl. Macca Kak
Mepa MHePTHOCTH TeJia.
[TnoTHOCTH BellleCTBa.
CBs3b IJIOTHOCTU

C KOJINUeCTBOM MOJIEKYJT

B e/JUHHLIe 00beMa
BelllecTBa

00yC/IOB/IEHHBIX MHepLIYel, HalpuMep, UTo
TTPOMCXOZMUT TIPY TOPMOXKEHUU WM Pe3KOM
MaHeBpe aBTOMOOH/IS, T0UeMY HEBO3MOKHO
MI'HOBEHHO MPEKPaTUTh JIBIKEHHE Ha BeJIOCUIIe/e
WJTA CaMOKaTe U T. [I.

ITpoBefieHWe U aHA/TU3 OTTLITOB,
J€MOHCTPHPYIOIINX U3MEeHEeHHEe CKOPOCTU
JBIDKEHHS Tejla B pe3ysbTare JeMCTBHS Ha HETO
IPYTHX TeJl.

PerrieHue 3a/jau Ha orpezie/ieHHe MacChl Tejla, ero
o0BeMa U IVIOTHOCTH.
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[TpoBe/ieHN e U aHa/IN3 OTTBITOB,
JIeMOHCTPUPYIOIUX 3aBUCUMOCTb U3MEHEeHUsT
CKODOCTH TeJia OT ero MaccChI

TIpY B3aMMO/IEHCTBUU TeJl.

V3MepeHHe MacChl Tesla pa3/MnuHBIMU CITI0CObamu.
OripefiesieHre TUVIOTHOCTH TeJia B pe3yJibTaTe
M3MepeHus ero Macchbl 1 obbema

3.3

Cuna. Bugbl cun

14

Cuia Kak XxapakTepucTUKa
B3aMMO/IeiICTBUS Te/l.
Cwuna yrpyrocTtu v 3aKOH
['yka. I3mMepeHue CUibl

C TIOMOLL[BIO
JWHaMoMeTpa. fiBjeHue
TATOTEHUS U CUJIa
TspKecTU. Cuna TsKeCT!
Ha [IpyTUX IJIaHeTax.

Bec tesnia. HeBecoMoCTb.
CroxeHue CuJ,
HanpapJ/IeHHbIX M0 OJTHOU
MPSIMOM.
PaBHOZI€MCTBYOLLIAS CUI.
Cuna tpenus. TpeHue
CKOJIb)KEeHHUS U TPEHUe
1okosi. TpeHue B ripUpoje
1 TeXHUKe

3yueHrie B3aMMOZIEMCTBHS KaK TIPUUHHBI
V3MeHeHHs1 CKOPOCTH TeJla WK eTo Ae(opMaliuu.
Ornrcanue peanbHBIX CUTYalU B3aUMOJEUCTBHUS
TeJsl C TIOMOIIIbI0 MO/iesiel, B KOTOPbIX BBOJAUTCS
TIOHSITHE Y U300pa)keHre CUJIbI.

3yueHurie CUJIbI YIIPYTOCTH.

WccienoBaHue 3aBUCMMOCTH CUJIbI YTIPYTOCTU

OT yATMHEeHUs pe3WHOBOTO LITHYpa WiIn
TIPY>KUHBI (C MOCTpoeHreM rpaduka).

AHanu3 NpakTUYeCKUX CUTYaLii, B

KOTOPBIX TIPOSIB/ISIETCS /IeHCTBHE CUJIBI
yrnpyrocTu (ypyrocTb Msiua, KpOCCOBOK,

BETOK JlepeBa U Jp.).

AHanu3 cuTyalui, CBsI3aHHbBIX C SIBJIEHUEM
TSATOTEHUSI.

OObsicHeHHe OpOUTATBHOTO IBV)KEHUS T/IaHeT

C MCTI0/Ib30BaHUEM SIBJIEHUS TATOTEHUS U 3aKOHa
VHEpPIHH.

M3MmepeHue Beca Tesla C IOMOIIbIO JUHAMOMeETpa.
O6ocHOBaHMe 3TOTO Criocoba u3MepeHws..
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AHanus ¥ MOZIeTMPOBaHMe SIBJIEHUS] HEBECOMOCTH.
OKCIeprMeHTa/IbHOe T10/y4YeHHe IpaBusia
CJI0’KeHMsI CUJ1, HalTpaB/IeHHBIX BZ0J/Ib OJJHOM
TMPSIMOM.

OnpepesieHre BeJIMUMHBI PaBHO/IEMCTBYIOILEU
CUJL

W3yueHne CUibl TPEHUS CKOTBXXEHUS U CUJIbI
TPEeHUs MOKOSI.

VccnepoBaHue 3aBUCUMOCTH CUJTbl TPEHUST

OT CWJIbI []aBJ/IeHUsI U CBOMCTB TPYLUXCSI
TIOBEPXHOCTEH.

AHanu3 npakTUYeCKUX CUTYaLui, B KOTOPBIX
TIPOSIBJISIETCS IEUCTBHE CUJIBI TPEHUS,
WCTIOJTb3YIOTCST CTIOCOOBI ee YMEeHbBIIIeHHS

WM yBe/IMueHus1 (KaTaHue Ha JIbDKax,
KOHBbKAax, TOPMOYKeHre aBTOMOOUIS,
WCII0/Tb30BaHye MO/IIMUITHUKOB, MIaBaHHe
BO/IHBIX )KUBOTHBIX U Jp.).

PerieHue 3ajjau C UCIMOIb30BaHWEM (POpMYT
JIJIs1 pacueTa CUJIbl TSDKECTH, CUJIbI YIIPYTOCTH,
CWJ/IbI TPEHUS

Wroro no paszeny

'uaBJIEHI/Ie TBEPALIX Te€JI, )KI’II[KOCTEI‘/JI H ra3oB

4.1 | JaBnenue. Ilepenaua 3 Maenenue. Crioco0bl AHanmu3 ¥ 00bsICHEHHE OIBITOB U TTPAKTHUUECKUX
JlaBJ/IeHHs TBEPAbIMU yMeHbIIIeHUs] ¥ yBe/TMUeHUsl | CUTyal[ui, B KOTOPBIX MPOSIB/ISIETCS CU/a
TeJIaMH, KUJKOCTSMU JlaByeHus. /laBneHuve rasa. | JaBeHUs.

Y razamu 3aBUCUMOCTH [IaBJIEHUS O6ocHOBaHMe CITOCOO0B YMeHbBIIIEHUSI
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rasa oT oonema,
TeMIlepaTyphbl.
[lepenaua faBieHus
TBEPABIMU TeJIaMH,
>KMIKOCTSIMH U ra3aMHU.
3akoH Ilackans

U YBeJIMUEHHUS JaB/IeHMSI.
3yueHue 3aBUCHMOCTH JIaB/IeHHUs Ta3a

oT o6bemMa U TeMIiepaTyphl.

M3yueHne ocoOeHHOCTeM Tepefiauu JlaBjeHus
TBEP/bIMHU TeJIaMH, )KUJKOCTSMHU U ra3aMH.
ObocHoBaHMe pe3y/IbTaTOB OIBITOB
0COOEHHOCTSIMM CTPOEHHMS BEI|eCTBA B TBEP/IOM,
JKUIKOM M Ta3000pa3HOM COCTOSTHUSIX.
OKCrieprMeHTaIbHOE /10Ka3aTe/IbCTBO 3aKOHA
[Tackans.

PellieHue 3a/jau Ha pacyeT JaB/IeHUsI TBEPZOTo
Tesa

4.2

[aBjieHre >XUAKOCTU

3aBMCUMOCTH J]aB/IeHUs
JKUAKOCTH OT TJTyOUHBI.
[THeBMaTHUeCKMe MalllWHBI.
'mapocraTuyeckuit
napaziokc. Coobmaroriuecst
cocyzbl. ['napasnvueckue
MeXaHU3MbI

VccnemoBaHue 3aBUCHMOCTH ABIEHUST
JKUJKOCTH OT TTyOMHBI TTOTPY>KeHUS 1
TIJIOTHOCTH >KMIKOCTH.

Hab6mozneHne n 00bsiCHEHHE THIPOCTaTUUECKOTO
rapajiokca Ha OCHOBe 3akoHa ITackas.
V3yueHure coOOIIAIOIMXCS COCY/IOB.

PertieHue 3a/jau Ha pacueT /IaB/IeHUs] )KUJKOCTH.
OOBbsiICHEeHHe TIPUHIMIIA 1eHCTBUS
TH/IPAaB/IMUYECKOI0O TIpecca, THEBMaTHUECKUX
MaIII’H.

AHanmn3 1 00bsICHEeHHe MPAaKTUUYeCKHUX CUTYalLUH,
JIEMOHCTPUPYIOITUX TTPOSIBJIEHHE /IaB/IeHUSI
JKUIKOCTH M 3aKoHa [Tackasist, Harlpumep
TIPOL[eCCOB B OpraHu3Me TIpy TJTyO0KOBOAHOM
HBIPTHAN
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4.3 | AtmocdepHoe AtMocdepa 3emu JKcrepyMeHTa/IbHOe 0OHapy»KeHue
JlaB/IeHue Y aTMOC(epHoOe fiaB/ieHne. | aTMOC(HEepHOro JaB/IeHusl.
ITprunHEI CyI[eCTBOBAHUA | AHanM3 U 00bsICHEHHE OTBITOB U MTPAKTHUUECKUX
BO3/IyIITHOM 000/I0UKH CUTYyal[1i, CBSI3aHHBIX C [IeiICTBUEM
3emu. OneIT aTMOC(epHOro JjaBJieHusl.
Toppuuennu. VIamepenue OOBsICHeHUEe CYITI[eCTBOBAHUS aTMOCHephI
aTMOC(EepHOro /|aBJ/IeHUSI. Ha 3emMJ/ie ¥ HeKOTOPbIX IJIaHeTaxX WU/ ee
3aBUCUMOCTb OTCYTCTBUSI Ha JIPyTrUX IylaHeTax v JIyHe.
aTMOC(epHOro JaBIeHuUs OOBsIcHeHVe 3MEeHEeHUS TVIOTHOCTH aTMOCGhepbI
OT BBICOTHI HaJ yDPOBHEM C BBICOTOM U 3aBUCUMOCTH aTMOC(epHOro
mopsi. [TpuGoper JlaBJIeHUS OT BBICOTHI.
JI71s1 U3MepeHust Pemienue 3ajjau Ha pacyeT aTMoC(epHOro
aTMOC(EepHOro J1aB/IeHUs JlaBIeHUS.
N3yueHue ycTporicTBa bapomeTpa-aHepou/a
4.4 | [leiicTBUe [eiicTBYE XXUAKOCTH M ra3a | DKCIIepUMeHTaIbHOe 0OHapyKeHue AeNCTBHUS

JKUJKOCTH U rasa
Ha MOrpy’KeHHOe
B HUX Tes0

Ha MOrpy>KeHHOe B HUX
Tesi0. BelTankuBaroLas
(apxumesioBa) cuia. 3aKOH
Apxumepa. [11aBanue Tes.
Bo3ayxoruiaBaHue

JKUJKOCTH U ra3a Ha Morpy’kKeHHOe B HUX TeJo.
OrpeiesieHrie BbITaJIKUBAIOIIEN CUJTBI,
JIeUCTBYIOLEH Ha TeJl0, MOrpy>KeHHOe

B JKU/IKOCTb.

[TpoBegenHue u 06Cy>K/IeHE OTBITOB,
JIeMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITA/IKMBAIOIIIeM CUJIbI, IeMCTBYIOIeN Ha TeJlo
B )KM/IKOCTH, OT 00BeMa Iorpy>KeHHOU

B JKUJIKOCTh YaCTU Tejia U OT TIJIOTHOCTH
JKUIKOCTH.

IIposepka He3zasucumocmu ebimankuearoujeti
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cu/bl, Oeticmeyroujell Ha meso 8 HCUOKOCMU,

om Maccbl menda.

WccnepoBanye 3aBUCHMOCTH Beca TeJsia B BOJie

oT 06bemMa Morpy>kKeHHOH B >KUJKOCTh YaCTH TeJa.
PerrieHue 3a/jau Ha IpUMeHeHHe 3aKOHa
Apxume/ia ¥ yCJIOBUS TI/IABaHUS TeJl.
KoHcTpyupoBaHHe apeoMeTpa

WM KOHCTPYHUPOBaHUE JIOJKU U OTIpeZie/ieHHe ee
IPy30I0ILEMHOCTH

Utor

0 TIO pa3feny

21

Pa06o

Ta ¥ MOLLJHOCTb. JHeprus

5.1

PaboTta 1 MOIITHOCTh

Mexannueckast paboTa.
Mol1HOoCTh

OKCIepyMeHTaJIbHOe OTpe/iesieHre
MeXaHUUeCKOM pabOThI CH/bI TSHKECTH

TIpY TaJ|leHUU TeJla U CUJIbI TPEHUST

TpY PaBHOMEPHOM TepeMellleHur

TeJla 10 FOPU30HTaIbHOU

TIOBEPXHOCTH.

PacueT MOII[HOCTH, pa3BUBaeMOU MpU MobeMe
T10 JIeCTHHLIE.

PeliieHue 3a/ja4 Ha pacueT MeXaHHUUeCKOW paboThbI
Y MOLLIHOCTH

5.2

[IpocTbie MexaHU3MBI

[IpocThie MeXaHU3MBI:
pbiyar, 6,10k, HaK/IOHHasI
IJIOCKOCTh. [IpaBuno
PaBHOBECHS pblyara.
[IpumeHeHue npaBu/ia
pPaBHOBECHS pbluara

K 0/10Ky. «30/0T0€

OrnipeziesieHrie BBIMTPHIIIA B CUJIe TIPOCTBIX
MeXaHM3MOB Ha MpUMepe pblyara, MoJABUKHOIO

Y HETIOJBM)KHOTO O/I0KOB, HAK/TOHHOM TIJTIOCKOCTH.
VccnenoBaHre yC10BYsS paBHOBECHS pblyara.
OOHapy>keHHe CBOMCTB MPOCTLIX MEXaHU3MOB

B Pa3/IMUHBIX HHCTPYMEHTax U MPUCTIOCcobIeHusIX,
WCTI0/Tb3YeMBIX B ObITY U TEXHUKE, a TAK)Ke
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rpaBwiIo» MexaHUKu. KI1/] | B )KHUBBIX OpraHu3Max.
MPOCTBIX MEXaHU3MOB. OKCIeprMeHTaIbHOe [J0Ka3aTe/IbCTBO PaBEeHCTBA
[IpocTbie MeXaHWU3MbI paboT IpH MPUMEHEeHUH TTPOCTHIX MEXaHU3MOB.
B OBITY U TEXHUKE Onpepenenue KII1/] HaK/IOHHOW MIOCKOCTH.
Pelienue 3a/jau Ha MpUMeHeHMe MpaBuia
paBHOBecUs prryara v Ha pacuet KII/]
5.3 | MexaHuueckas MexaHuueckast SHEPIrus. OKCIepMMeHTaIbHOe orpeJie/ieHre U3MeHeHUs
SHeprus KuHeTnueckas KWHETUYECKOU U TTOTeHLMaIbHOW SHEPTrUM Teja
Y TIOTeHLa/bHas SHeprus. | Mpy ero CKaTbIBaHWW MO HAK/IOHHOM MI0CKOCTH.
[IpeBpanjeHue ogHoro | dopMmyJ/iMpoBaHKe Ha OCHOBE UCC/Ie0BaHUS
BH/A MeXaHUUeCKOU | 3aKOHa COXPaHeHHS MeXaHWUeCKOW SHEepruu.
SHEpruu OO6cy>xaeHure TpaHul] IPUMEeHUMOCTH 3aKOHa
B Ipyrou. 3aKOH COXPaHEeHUs SHePIUH.
COXPaHEeHUs SHepryuun PerieHue 3a7jau C MCII0J/Ib30BaHUEM 3aKOHa
B MeXaHHKe COXPaHEeHUs SHePTUmn
Wroro no paszeny 12
PesepBHOe Bpems
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 K/TIACC
No HanmeHoBaHMe Komuuectso | IIporpammHoe copepykanve | OCHOBHBIE BU/IBI [IeSITETbHOCTH O0YUarOIIAXCS
/T pa3/iesioB U TeM 4yacoB
yueOHOr0 TIpeiMeTa
TernioBbIe AB/IEHUA
1.1 | CtpoeHue u CBOWCTBa 7 OCHOBHBIE MONIOXKEHUsT HabntozeHne 1 MHTepIIpeTaI|is OIbITOB,

BemecTBa

MOJIEKYJ/ISPHO-KHUHETUUECKOU
TeOPUM CTPOEHUS BeleCTBa.
Macca 1 pa3mepbl aTOMOB

1 MOoJieKyJ1. OTbITHI,

MO/ TBEP K JAtOLLIe
OCHOBHBIE M0JIOXKEeHUS
MOJIEKY/IIPHO-KUHETUUeCKOU
TeOpUHU.

Mopenv TBepAOro, }XUAKOro
Y Ta3000pa3HOT0 COCTOSTHUM
BellleCTBa.
Kpucrammueckue

Y aMOp(HbIe Tesa.
OOBsICHEeHUe CBOMCTB ra3os,
JKAJKOCTEU U TBEePABIX Te
Ha OCHOBE T0JI0)KEeHUH
MOJIEKYJISPHO-KHUHETUUECKOU
Teopur. CMauvBaHue

Y KalWJUISIPHbIE SIBJIEHUS.
TenioBOe pacivipeHue

Y OKaTue

CBU/IETE/ILCTBYIOLIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BeleCTBa: OIbIThl C PACTBOPEHUEM
pa3/IMYHbBIX BeIleCTB B BOJIE.

PerieHuie 3a/1a4 10 OLIEHHMBaHKWIO KOJIMUECTBA
aTOMOB W/ MOJIEKY/I B e[uHULIe 00BeMa
BelllecTBa.

AHanu3 TekcTa JpeBHUX aTOMUCTOB (Haripyumep,
dbparmeHTa rosmel JIykpeiusi «O npupoje
Belleii») C U3/I0KeHrneM 000CHOBaHHI aTOMHOM
TUIOTe3bl (CMBICJIOBOE UTEHUE).

OrjeHKa yOeiuTe/TbHOCTH 3TUX 000CHOBAHMH.
OObmbsicHeHHe OBPOYHOBCKOTO [IBWKEHUS, SIBJIEHUS
A dy3un U pa3nuuni MeXXay HIMU Ha OCHOBe
T0JIO’)KEHUH MOJIEKYJISIPHO-KUHEeTHUYEeCKOU
TeOpUU CTPOEHUS BellleCTBa.

OOBsicHeHHe OCHOBHBIX Pa3/IMUUii B CTPOEHUU
ras3oB, XUKOCTel U TBep/bIX Tel

C UCTI0JIb30BaHUEM TM0JIOKEHUN MOJIEKY/ISIPHO-
KWUHEeTUUeCKOW TeOpUU CTPOEeHUs BellleCTBa.
[TpoBezieHMe OMBITOB MO BbIPALL[UBAHUIO
KPHMCTasJIOB ITIOBapEHHOM COIM WM caxapa.
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[TpoBegeHue u 06BsICHEHHE OTBITOB,
JIEMOHCTPHUPYIOLIMX KaNW/IIPHbIE SBIEHUS

U sIBJIeHe CMayMBaHUSI.

OOBsICHEHHE PO/ KaITW/UTPHBIX SIBJIEHUH

JJ/151 TIOCTYTJIEHUsT BOZbI B OPraHW3M PacTeHUH.
HabstoieHue, rpoBesieHre U 00bsiCHeHre
OTIBITOB T10 HAO/TIO/IEHHIO TeTIJIOBOTO
paclIMpeHus ra30B, >XUJKOCTEN Y TBEP/bIX TeJl.
OOmbsicHeHHe coxpaHeHus1 00beMa TBep/BIX TeJ,
TeKYUYeCTH >XUJKOCTH (B TOM UKCJ/ie, pa3HULbI

B TEKYUeCTH [IJIs1 Pa3HbIX KUJKOCTEN),
JlaBJIeHus rasa.

[TpoBeseHMe OMBITOB, JEMOHCTPUPYIOLUX
3aBUCHMOCTH JIaB/IeHHs BO3/lyXa OT ero obbema
Y HarpeBaHUs WK OXJIaXKAEeHUs, U UX
00BsiCHEHVe Ha OCHOBe aTOMHO-MOJIEKY/ISIPHOT'O
yUeHHUsl.

AHanu3 npakTUUeCKUX CUTYalui, CBsI3aHHBIX
CO CBOMCTBAMM ra30B, KUJKOCTel U TBeP/bIX Tesl

TernioBbie PoOLECChI 21 Temrnepatypa. CBs3b ObocHOBaHMe TIPaBUJI W3MepeHUs TeMIlepaTyphbl.
TeMIepaTypbl CO CKOpocThio | CpaBHeHUe pa3/IMUHBIX CTIOCOOOB M3MepeHUst
TeIJIOBOTO [IBV)KEHUS Y 1IKaJI TeMITepaTyphl.
yacTull. BHyTpeHHsIs Habto/ieHue v 00bsiCHeHYe OTIbITOB,
sHeprusi. Criocobbl JIeMOHCTPHUPYIOILIINX U3MeHeHUe BHYTPeHHe!
V3MEeHEeHUs] BHyTPEHHe! SHepruu Teja B pe3yJ/ibTaTe Terviorepesauu
SHEepruu: Teriornepesaya 1 pabOThl BHEILIHUX CHJIL.
Y coBepllieHHe paboThI. Habsto/ieHre 1 00bsiCHeHe OTIbITOB,
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Bubl Terionepesauu:
TeIJIONIPOBOAHOCTb,
KOHBEKLIUSI, U3/TyUeHHe.
KonmuecTBO TenioThl.

Y nesibHas TeI/ioeMKOCTh
BelriecTBa. TerioobmMeH

Y TeryIoBOe PaBHOBECHE.
YpaBHeHue TeryioBoro
6ananca. [TnaBneHve

Y OTBepJeBaHue
KPUCTA/VIMYECKUX BELeCTB.
Y nesibHas TerioTa
T/IaBJIEHUS.
[TapooGpa3oBaHue

Y KOHJ|eHCaLysl.
Wcnapenue. Kurenue.

Y nenbHas TenioTa
rapoobpa3oBaHusl.
3aBUCUMOCTb TEMITepaTypbl
KUIeHHs OT aTMOC(epHOro
JlaBJIEHUSL.

Bna)xHoCTh BO3ZyXa.
OHeprus TOI/IMBaA.

Y nenbHas TenoTa
CrOpaHusl.

[TpuHLMIIBI paboThI
TervioBbIX ABuratesien KIT/I
TEIJIOBOT'O [IBUTaTeIsl.

o0CysKeHre TPaKTUUeCKUX CUTYaLUH,
J€EMOHCTPUPYIOLMX Pa3/UUYHbIe BU/bI
TerJionepe/jaun: TeryIoNpOBOJHOCTb,
KOHBEKIL[UIO, U3/lydeHUe.

ViccnenoBaHue siB/ieHUs TeTIo0OMeHa

MPU CMELLUVBAHUY XOJIOAHOU U TOpsiuer BOJBI.
HabntofieHre yCTaHOB/IEHUS TETIJIOBOTO

paBHOBECHSI MeXX/ly Topsiueid U X0JI0[JHOH BOJOM.

Ornpenenenue (M3MepeHUe) KOJIMUECTBA
TeTJIOThI, MIOJTyUeHHOT'0 BOZIOM TpU
TerI000MeHe C HarpeThbIM MeTa/l/TM4eCKUM
L[UJTUH/POM.

Ornpenienenue (M3MepeHue) yelbHOU
TeI/JI0eMKOCTH BellleCTBa.

Pertienue 3a/jau, CBSI3aHHBIX C BBIUMCTIEHUEM
KOJIMYeCTBa TEMJIOThI U TEIJIOEMKOCTH

TIPY TeTyIo0OMeHe.

AHanu3 cutyaluii pakTUYeckoro
MCITI0J/Ib30BaHUsI TETIJIOBBIX CBOMCTB BeIeCTB
1 MaTepuasioB, HaTIPUMep, B 11e/IsX
3HeprocOepeKeHUsI: TerJIOU30JISLHS,
3HeprocOeperarolye KpbIIliy,
TePMOAKKYMY/ISITOPBI U T. [I.

HabstojeHue siBfieHH ucnapeHust

Y KOHZIeHCaL1H.

ViccnepoBaHue rporjecca UCrapeHus
Pa3/IMUHbIX )KUJKOCTEH.

OObsicHeHMe sIBJIEHUH MCTapeHust
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TerioBbIe ABUTATENN Y KOH/IeHCal[iu Ha OCHOBe aTOMHO-

Y 3allUTa OKPY’Karolemn MOJIEKYJIIPHOTO YYEeHUs.

Cpe[ibl. HabmroieHue 1 00bsiCHeHe TIPoIjecca KUTeHws,
3aKOH COXPaHEeHHsI B TOM YMCJIe 3aBUCUMOCTH TeMIlepaTypbl

Y TIpeBpallleHysl SHePTUU KWTIeHUS OT JIaBJIeHUSI.

B TETJIOBBIX TPOLjeccax OmnpepeneHyve (M3MepeHre) OTHOCUTETbHOU

BJI&)KHOCTH BO3AyXa.
HabJtro1eHue mporiecca TiIaB/IeHust
KPUCTa/IJTAYeCKOTO BelljeCTBa, HallpuMep, Jibja.
CpaBHeHUe TpOoLIeCCOB IJ1aB/IeHuUs
KPUCTa/VIMUeCKUX Tesl U pa3MsrueHust

TIPU HarpeBaHWW aMOP(HBIX TeJl.

OrnipefienieHre (M3MepeHue) ye/IbHOM

TeT/IOThI T/IaB/IeHUs JIb/a.

OOBbsicHeHYe STBJIEHU TI/IaB/I€HUST

Y KPUCTa//I3alui Ha OCHOBE aTOMHO-
MOJIEKY/ISIPHOTO YUeHMUSs.

Pertienue 3ajjau, CBsi3aHHbBIX C BbIUMCTIEHUEM
KOJIMYEeCTBA TEMJIOTHI B TIpoOLieccax
Teryionepeiauu Mpu TIaB/eHUN

Y KpUCTa/IM3aluM, UCTIapeHNUU U KOH/eHCal[1H.
AHanu3 cuTyalui NpakTU4eCcKoro mpyuMeHeHUst
sIBJIEHUM TJ1aB/IeHUsI U KpUCTas/Id3aluH,
Haripumep, MolyyeHue CBePXUUCThIX
MaTepHuasioB, CoJieBasi Fpesika u fip.

AHanu3 paboThl M 00BsICHEHHE TIPUHIIUTIA
JefCTBYS TETIJIOBOTO JIBUTATesIsl.
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BeluvicieHre Ko/MuecTBa TeroThl,
BbI/IeJIAIOLLIeroCs [IPU CrOPaHUU pas3InyHbIX
BU/I0B TOIIMBa, U KII/I nBuraresns.
O6cy»x/jeHre SKOI0rnYeCcKuX Moc/ie/ICTBUN
VCITI0/Ib30BaHUS [BUTaTe/ed BHYTPEHHET O
CrOpaHusl, TeIIOBbIX U TU/IPO3JIEKTPOCTaHLUN

Nroro no paszeny 28
J/IeKTpUUYeCcKHe U MarHUTHbIE SIBJICHUS
2.1 | DnekTprUueckue 7 OJIeKTpU3aLys TeJl. Habntozenne v mpoBe/ieHue OIbITOB
3aps/bl. [IBa pojia 3/IeKTprUUeCKHX T10 37IeKTPU3aLMy TeJl PU CONPUKOCHOBEHUU
3apsoKeHHbIe Tesla 3apsizioB. B3anmogelicTBre Y UHAYKLWE.
1 UX B3aUMO/IeMCTBUS 3apsKeHHbBIX TeJl. Habmtozenne u 00bsicCHEHHE B3aUMO/IeCTBHS
3akoH Ky/ioHa (3aBUCHUMOCTD | OfJHOUMEHHO U Pa3HOMMEHHO 3apsDKeHHBIX TeJl.
CWJIbI B3aUMOZIeHCTBUS OOBbsicCHeHHe TIPUHIINIIA JIeHCTBUS 3/IEKTPOCKOTIA.
3apsKEeHHBIX TeJl OObsicHeHHe SIBJIEHUH /IeKTPU3aI[il
OT BeJIMUMHBI 3apsi/I0B TIpY COMPUKOCHOBEHUU TeN U
Y PacCTOSTHUS MEXY VH/YKLIWeMN C UCTI0/Ib30BaHUEM 3HaHUU O
TeslamMm). HOCHUTEJISIX 3JIEKTPUUECKUX 3apsi/IoB B
DJIeKTprUUecKoe TioJe. BellleCTBe.
Hanpsi>keHHOCTb Pacrio3HaBaHUWe U 00BbsICHEHHE SIBJIEHUN
571EKTPUYECKOT0 TI0JISI. 3/71eKTpHY3aliy B OBCeHEBHOW »KU3HHU.
[IpyuHLMI Cyreprio3uLuu Habmtomenne n 00bsICHEHHE OITBITOB,
3/IeKTPUUYECKUX T0Jel W/ITFOCTPUPYIOLLIMX 3aKOH COXPaHEeHHUs
(Ha KaueCTBEHHOM yPOBHE). | 37IeKTPUUYECKOro 3apsi/a.
Hocurenu snekTprueckux HabntozieHne OIbITOB M0 MOZIE/TUPOBAHUIO
3apsifioB. DJieMeHTapHbIU CUJIOBBIX JIMHUU 3JIEKTPAUECKOT0 MOJISI.
571eKTPUYECKUM 3apsif,. WccnenoBanue feUCTBUS 3/IEKTPUYECKOTO OIS
Ha MPOBOJHUKU U JU3IEKTPUKHU
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CtpoeHue aToma.
[IpoBOAHUKU

Y UBJIEKTPUKU. 3aKOH
COXpaHeHUs! 1IeKTPUUYeCKOro

3apsiza

2.2

[TocTOsIHHBIN
3/7IeKTPUYECKUM TOK

20

DIeKTpUUeCKUH TOK.
YcioBus cynjecTBOBaHUSA
371eKTPUYECKOr0 TOKaA.
VICTOYHMKHM OCTOSTHHOTO
TOKa. [elicTBusi
5/IeKTPUYECKOr0 TOKa
(TerioBOE, XMMUUECKOE,
MarHuTHoe).
DJIEKTpUUYECKUN TOK

B JKUJKOCTSIX U ra3ax.
DJieKTpruecKas Liellb.
Cwuia ToKa. DJieKTpUudeckoe
HarpsbkeHue.
ConpoTtus/ieHne
TPOBOJHUKA. Y [leJIbHOe
COTPOTUBJ/IEHVE BellleCTBa.
3akoH Oma /11 yyacTka
ueru. [locnenoBarenbHOe
Y TlapasuiesibHOe CoeJMHeHne
TPOBO/THUKOB.

PaboTa ¥ MOIIIHOCTb
3JIEKTPUUECKOr0 TOKaA.

HabntofeHre pa3mMuHbIX BUJIOB 1eMCTBUS
3/IeKTPUYECKOT0 TOKA U 0OHapyKeHUe 3TUX
BUJIOB JIEMICTBYS B TIOBCEJHEBHOM >KH3HMU.
HabntoeHre BO3HUKHOBEHUSI ra30BOTO pa3psifia
Y 3JIEKTPUUYECKOI0 TOKA B JKUJKOCTH.

COopKa U UCTIbITaHHe 3/IeKTPUUYEeCKOH 11eru
MTOCTOSIHHOI'O TOKa.

Vi3mMepeHue CU/IbI TOKA aMIIEpMETPOM.
Vi3mMepeHHe 3/1eKTPUUeCKOr0 HalpsHKeHUs!
BOJITMETPOM.

[TpoBeseHue 1 00BSICHEHUE OIBITOB,
JIEMOHCTPUPYIOLUX 3aBUCUMOCTh
3JIEKTPUUECKOr0 COMPOTUBIIEHUS IPOBOJAHUKA
OT €ero JJIMHbI, TUIOIIaJH [0NIePeuHOro CeueHust
Y MaTepuara.

VccnenoBaHue 3aBUCHMOCTH CUJTBI TOKA,
MPOTEKAKOLEero yepe3 pe3ucTop,

OT COMPOTHMBJIEHHUSI PE3UCTOPA U HaIPSDKEHUS
Ha pe3uCTope.

[TpoBepka npaBusia C/0KeHUs HaMpsUKeHUH
MIPU MOC/e0BAaTe/IbHOM COeIMHEHUU [IBYX
Pe3UCTOPOB.
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3akoH [)xoynsi—JleHua.
OJIeKTpUYeCcKure Lernu

¥ otpeburenu
3JIEKTPUUECKOW SHEPrUr
B ObITy. KOopoTkoe
3aMbIKaHHe

[IpoBepkKa npasusia /Jist CUJIbl TOKa

TIpU TapaiieJibHOM COeJMHeHUU Pe3rUCTOPOB.
AHanu3 cuTyalnuy 1ocjie0BaTeIbHOrO U
Tapasule/IbHOro CoeiMHeHus IIPOBOJHUKOB

B /JOMAILIHUX 3JIEKTPUUECKHUX CEeTSIX.

Peruenue 3azau ¢ ucrnosib3oBaHueM 3akoHa Oma
1 (GopMyJ1 pacueTa 3/IeKTPUYECKOT0
CONPOTHBJIEHUS TIPU TI0C/Iel0BaTeIbHOM

Y TapasuiesIbHOM COeJUMHEeHHH MPOBOJHUKOB.
OmnpegeneHve  paboTbl  3/IEKTPUUECKOTO
TOKAa, MPOTEKAIOL[ero uepes pe3mucTop.
OrnpefiesieHre MOITHOCTH 3JIEKTPUYECKOT0 TOKa,
BbIJIe/IIEMOM Ha pe3ucTope.

WccnenoBaHe 3aBUCMMOCTH CUJIBI TOKA yepes
JIAaMIIOUKY OT Harps’KeHHs Ha Heu.
Onpepnenenue KII/I HarpeBareis.
VccnenoBanue ripeoOpa3oBaHust SHEPTUN

IIpU TO/beMe Tpy3a 3J/IeKTPO/BUTraTe/IeM.
OO6BsicHeHHe YCTPOMCTBA U MPUHLIUTIA 1eHCTBUS
ZOMAILIHUX 3JIeKTPOHArpeBaTe/IbHbIX TIPUOOPOB.
OObBbsicCHeHMe PUYMH KOPOTKOTO

3aMbIKaHUS U IPUHIIUIIA JeHCTBUS TI/IaBKUX
rpeJOXpaHuUTesIen.

Peruenue 3azjau ¢ UCIO/Ib30BaHUEM 3aKOHA
Ixoynsi—Jlenna

2.3

MarHuTHBbIe SIBJIEHUS

[TocTOsTHHBIE MarHUTHI.
B3aumogelicTBre

WccnenoBaHre MarHUTHOTO B3aUMOZEMCTBUS
MOCTOSTHHBIX MarHUTOB.
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TOCTOSTHHBIX MarHuTOB.
MarnuTHoe Tiose.
MarnuTtHoe 110j1e 3eM/Iu

Y ero 3HaueHue [J/1s1 XKU3HU
Ha 3emsie. OnbIT DpcTeja.
MarnuTtHoe 110j1e
3/IeKTPUYECKOr0 TOKaA.
IIpumeneHue
3JIEKTPOMAarH1uTOB

B TexHUKe. [lelicTBUE
MarHMTHOTO MOJISA

Ha MPOBOJHUK C TOKOM.
OJIeKTPOJBUTATE b
TOCTOSIHHOTO TOKa.
Wcnonb3oBanue
37IeKTpOJBUTraTe/1en

B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPaHCIIoOpTe

VI3y4yeHrie MarHUTHOTO MOJIs1 IOCTOSIHHBIX
MarHuTOB TIpU UX 00BeIUHEHUU U pa3/ie/IeHUH.
VccnenoBaHre MarHUTHOTO B3aUMO/IECTBUS
MOCTOSTHHBIX MarHUTOB.

VI3y4yeHrie MarHUTHOTO MOJIs1 HOCTOSIHHBIX
MarHuTOB TIpU UX 00beIUHEHUU U pa3/ie/IeHUM.
IIpoBezeHMe OIBITOB 110 BU3ya/Iu3aLivuy 101
MOCTOSIHHBIX MarHUTOB.

V3ydeHue siBJileHUs] HAMarHUYMBaHUS
BellleCTBa.

VccnenoBaHue 1eCTBUS 3/IEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

ITpoBeseHMe OMBITOB, JEMOHCTPUPYIOLLIUX
3aBUCHMOCTb CUJIbI B3aUMO/eNCTBUS KaTyLLIKU
C TOKOM Y MarHuTa OT CHJ/Ibl U HarlpaB/IeHUsI TOKa
B KaTyLIKe.

AHanu3 caTyalui pakTUYeCKOro pUMeHeHUs
3/IEKTPOMAarHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAaX, NPOMBILLJIEHHOCTH, MeJIULIHE).
V3yueHue 1elCTBUSI MAarHUTHOTO MOJIS

Ha TIPOBOJJHUK C TOKOM.

Vi3yyeHue [eliCTBUS 3/1€KTPOJBUTaTessl.
N3mepenue KI1I
5J1IeKTPO/IBUraTe/IbHOU YCTaHOBKHU.
Pacrio3HaBaHMe 1 aHa/INU3 pa3/InYHbIX
MIPUMEHEHUM 3/IeKTPOJBUTaTeien

(TpaHCropT, OBITOBBIE YCTPOMCTBA U [IP.)
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2.4 | DnekTpoMarHUTHast 4 OnbiTel @apages. fAsneHre | OMBITHI 110 UCC/IEOBAHUIO SIBJIEHYS
HH/YKLIYS 3JIeKTPOMAarHUTHOU 371eKTPOMarHMTHOM MHYKLIUU: UCCIe[JOBaHHe
vHayKimu. [TpaBusio JleHija. | ©3MeHeHUM 3HaUeHUs U HaTlpaBJ/IeHUs
OJeKTporeHepaTop. VH/YKLIMOHHOT'O TOKa
Crioco0#bI TI0/TyYeHHsT
3/1eKTPUYECKOW SHEPIrUHU.
OJIEKTPOCTAHLUU
Ha BO300HOB/ISIEMBIX
VMCTOYHUKAX SHepruu
Nroro no pasgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB TIO ITPOT'PAMME
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9 KJ/TACC
No HaunmeHnoBaHue Komuuectso | IlporpammHoe cofiep)kanrie | OCHOBHbBIE BUJBI AeSTETEHOCTH 00YJarOIHUXCsT
/T pa3iesioB U TeM YyacoB
yueOHOT0 TIpeiMeTa
MexaHuueckue siBJIeHUS
1.1 | Mexanunueckoe 10 MexaHrnueckoe JBIKeHWe. | AHanmM3 U 00CyKAeHre pa3/IMUHbIX TIPUMEPOB

JBIDKEHHE U CTIOCOOBI
ero ONnuCaHus

MarepuanbHas TOUKa.
Cucrema oTcyera.
OTHOCUTE/ILHOCTD
MeXaHUYeCKOro [BUKEeHUs.
PaBHOMepHOe
MPSIMOJTMHEWHOE [IBU>KEHUeE.
HepaBHomepHoe
NIPSIMOJTMHEHHOE [IBI)KEHUeE.
CpenHsisi U MTHOBEHHast
CKOpOCTH Tejia Tipu
HepaBHOMEPHOM [IBM)KeHUU.
YckopeHue.
PaBHOyCKOpeHHOe
MPSIMOJIMHEWHOE JBYKEHUE.
CBo0OoiHOE TIafIeHHe.
Omnbitel ["anunes.
PaBHOMepHOe fBUKeHue

I10 OKPY>KHOCTH.

[Tepuop v yactora
obpaiijeHus. JIuHetHast

Y yIJI0Basi CKOPOCTH.

MeXaHWUeCKOTO JBKEHUS.

Ob6cy>xIeHre TpaHuL] IPUMEHUMOCTH MOJeJTr
«MaTrepuasibHasi TOUKa».

OrnucaHve MeXaHU4eCKOro IBV>KeHUsT
pa3MUHBIMU criocobamu (ypaBHeHHe, Tabuia,
rpaduk).

AHanu3 >KU3HeHHbIX CUTYaLuM, B KOTOPbIX
TIPOSIB/ISIETCS] OTHOCUTE/IbBHOCTh ME@XaHUUYEeCKOT0
JBYDKEHUS.

HabsrojeHre MexaHuuecKoro JIBHKEHUS Tejla
OTHOCUTE/IbHO pa3HbIX TeJl OTCYeTa.
CpaBHeHMe TyTel U TPaeKTOPUM AB>KEHUS
OZIHOT'O U TOTO >Ke TeJla OTHOCHUTEJIbHO Pa3HbIX
TeJl OTCUeTa.

Anamm3 TekcTa ["anusest 06 OTHOCUTeTBHOCTH
JBI)KEHUST; BBITIOJIHEHUE 3alaHUM 110 TEKCTY
(cMBIC/IOBOE UTEeHHE).

OmnpeneneHuve cpenHei CKOPOCTHU
CKOJIb)KeHUsT OpycKa Wi JBVKeHUs IllapvKa
10 HAKJIOHHOM TIJTIOCKOCTH.

Anam3 u o0cyxeHre criocoboB
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LleHTpocTpeMuTebHOE TIPUOIVPKeHHOTO OTpe/ie/ieHrsi MTHOBeHHOM
yCKOpeHre CKOPOCTH.

OmnpeziesieHVe CKOPOCTA PABHOMEPHOIO
JBIKeHUs (I1apyKa B )KUIKOCTH, MOJe/H
3/IEKTPUUECKOT0 aBTOMOOW/IS U T. T1.).
OrnpefieneHue MyTH, MPOWIEHHOTO 3a JJaHHbIN
MPOMEXXYTOK BpEMEHU, U CKOPOCTH TeJia

10 rpauKy 3aBUCUMOCTU MYTU PABHOMEPHOTO
[BIDKEHUSI OT BDEMEHHU.

Ob6cy>x/1eHre BO3MOKHBIX TIPUHLUTIOB
JercTBUsS MPUOOPOB, N3MEePSIOIIUX CKOPOCTh
(cnupmomeTpoB).

BblunciieHue My TH U CKOPOCTH TIpU
PaBHOYCKOPEHHOM TPSIMOJIMHEMHOM ABWXKEHUHN
Tesa.

OrnpefienieHye TIPOUAEHHOTO MyTH U YCKOPEHHS
JIBIDKEHUSI Tesia 1o rpauKy 3aBUCUMOCTU
CKOPOCTH PaBHOYCKOPEHHOTO TIPSIMOJIMHEHOTO
JBIDKEHUS Tesla OT BpeMeHHU.

IIposepka 2unome3sbl: eciu

npu pagHOyCKOPEHHOM O8UMCEHUU

6e3 HauaabHOU CKOpOCMU Nymu OMHOCSMCsl
KaK psi0 HeuemHblx uuces, mo
coomgemcmayoujue NPOMeHCymKu epemeHu
OOUHAKO8bl.

OnpepenieHre yCKOpeHUs Teja

TIPU PaBHOYCKOPEHHOM [IBHKEHUU

52



denepanbHast pabouast mporpamma | dusmka. 7—9 knaccel (6a30BbIN ypPOBEHB)

T10 HAaKJIOHHOM TIJTOCKOCTH.

V3mepeHue repro/ia ¥ YaCTOThI 0OpaIrieHust
TeJia 10 OKPY>KHOCTH.

OnpepeneHrie CKOPOCTU PaBHOMEPHOT'0
JBUJKEHUS Tejla T0 OKPYKHOCTH.

Perienue 3azau Ha ompeseneHue
KMHEMaTHUUYeCKHUX XapaKTepPUCTUK
MeXaHUYeCKOTO ABUKEHUS pa3/IMUHbIX BU/IOB.
Pacrio3HaBaHue ¥ NpUOIMKeHHOe OTTHCaHHe
Pa3/IMYHbIX BUJOB MEXaHUUECKOT'O IBMKEHUS
B MIPUPO/IE U TEXHHUKE (Ha MpuMepax
CBOOO/HO TMaIAaOIIUX TeJT, ABKEHUS
>KUBOTHBIX,

HeOeCHBIX TeJl, TPAHCIIOPTHBIX CPeICTB U JIp.)
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1.2

B3auMogelicTBue Tes

20

[TepBbiii 3aKOH
HproToHa. Bropoli 3akoH
HetoToHa. TpeTuii 3aKOH
HerotoHa. [IpyHIMI
Cynepro3vLIiy CUJL.

Cwua ynpyroctu. 3aKoH
I'yka. Cuna TpeHusi: cuia
TPeHHsI CKO/TbXXeHUsI, CHjia
TPEeHUs MOKOS, APYTHe BUJIbI
TPEHUSL.

Cuna TsKeCT U 3aKOH
BCEMUPHOT0 TSATOTEHUSI.
YckopeHue cBOOOHOTO
najieHus. /|BrkeHue rjiaHeT

Habntomenne u 00Cy»KjeHre OMbITOB

C IBIDKEHHEM TeJla TIPY YMeHbIIIeHHUH BIIUSHUS
OPYTUX TeJl, PeTISTCTBYIOIMIUX IBWKEHHIO.
Amnanus tekcra ['anvsnes ¢ onmcanvuem
MBICJIEHHOT'O SKCIIepUMeHTa,
000CHOBBIBAIOITIET0 3aKOH WHEPI[UH;
BBITIOJIHEHME 3a/IaHUM T10 TEKCTY (CMBIC/IOBOE
YTEeHUe).

Ob6cyxaeHue BO3MO>KHOCTH
BBIMIOJTHEHWS] ~ 3aKOHa  WHEPIWH B
Pa3/IMYHBIX CUCTEMaX OTCUeTa.

HabsroieHre u 00cyxieHre MeXaHnYeCKuX
SIBJIEHUM, TIPOUCXOASIINX B CUCTeMe OTCUeTa
«Tenexxka» 1pu ee paBHOMEpPHOM
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BOKpyr CosHija. [lepBast 1 YCKOPEHHOM [IBM)KEHUY OTHOCUTETbHO
KOCMHUYeCKast CKOPOCTb. KabrHeTa (hU3UKHU.

HesecomocTs 1 nmeperpysku. | [lelicTBUSI C BEKTOPAaMU CUJI: BbITIOJIHEHUE
PaBHOBecue MaTepuasbHOM | 3a/laHUH 10 CI0XKEHHIO ¥ BBIYMTAHHUIO

TOUYKU. AOCOJIFOTHO TBEpJi0e | BeKTOPOB.

Tes10. PaBHOBecHe TBeporo | HaGmromeHve W/vmm MpoBe/ieHHe OTBITOB,
TeJla C 3aKPeI/IeHHOW OCBI0 | IeMOHCTPUPYIOIINUX 3aBUCUMOCTb YCKOPEHHsI
BpallieHusi. MOMEeHT CHUJIbI. Tesa OT TIPUIOXKEHHOU K HEMY CHJTbI U MacChl
LeHTp TsKECTU Tesa.

AnHanm3 u 00bsICHEeHe SIBJIeHUN

C UCII0/Ib30BaHUeM BTOPOro 3akoHa HeroToHa.
Pertienue 3a/jau C UCIOIb30BaHUEM BTOPOTO
3aKoHa HbrOTOHA U MpaBusia CI0XKeHUs CUJI.
OmnpesiesieHre KeCTKOCTH NPY>KUHBI.

AHanu3 cutyalyi, B KOTOPbIX HaO/II01atoTCs
ynpyrue fgedgopmaryu, U uX 00bsicHeHre

C UCM0JIb30BaHUeM 3akoHa ['yka.

PerieHue 3aziau ¢ MCnonb3oBaHMEM 3aKoHa ['yka.
WccnepnoBaHue 3aBUCUMOCTH CUJTbl TPDEHUST
CKOJTb>KeHUsI OT CUJTbl HOPMaJIbHOTO JlaB/IeHUsI.
O6cy>xaeHre pe3yibTaTOB UCC/Ie0OBaHUS.
Ornpegenenue Ko3pduiirieHTa TpeHUs
CKOJIb)KEHUS.

V3mepeHunie CUJTbI TPEHUS TTOKOSI.

Peruenue 3a/1au ¢ UCMO/Ib30BaHUEM (POPMYJIbI
JJ1S1 CUJIbI TPEHHUSI CKOJIb)KEHUSI.

AHanu3 IBW)KeHUs TeJT TOJILKO T/ IeCTBHUeM
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CWIBI TSDKECTU — CBOOOIHOTO Ta/IeHusl.
OOmbsicHeHHe He3aBUCUMOCTH YCKOPEHUS
cBOOO/IHOTO Ta/IeHHUsT OT MacCChl TeJa.
OLleHKa BeJTMYMHBI CUJIbI TATOTEHUS,

e CTBYIOIIeH MEXy JIBYMsI
TesamMu (/11 pa3HbIX Macc).

AHanu3 BrKeHUsI HeOeCHBIX Tesl

MO/1 IeICTBUEM CHUJTbI TATOTEHUS

(C “Crob30BaHKUEM [IOMOJTHUTETBHBIX
HMCTOYHUKOB UH(MOPMALIUN).

Perenue 3a/1au C UCMO/b30BaHUEM 3aKOHA
BCEMUPHOTO TATOTeHUs U (DOPMYJIbI

JJIs1 pacueTa CUJIbI TSDKECTH.

AHani3 OpuUrriHaJbLHOTO TEKCTa,
OTMUCHIBAIOIIIEr0 MPOSIB/IeHHUs 3aKOHa
BCEMUPHOTO TSATOTEHUS; BbINIOTHEHNE
3a/IaHUM 10 TEKCTY (CMBICJIOBO€E UTEHHE).
Habntomenne u 00Cy>KjeHre OMbITOB

110 U3MEHEeHHI0 Beca TeJia TPy YCKOPEHHOM
JBIDKEHUM.

AHanu3 yc/i0BUi BO3HUKHOBEHUST HEBECOMOCTHU
Y TIeperpys3KHu.

Pertienue 3a/jau Ha oripeie/ieHre Beca Tejia
B Pa3/IMYHbBIX YCIOBUSIX.

AHanu3 cu, JelCTBYIOIIUX Ha Teslo,
TIOKOSIIIIeecst Ha Orope.

OrnpeiesieHye 1jeHTPa TSPKECTU Pa3/TMUHbIX Tesl

56



denepanbHast pabouast mporpamma | dusmka. 7—9 knaccel (6a30BbIN ypPOBEHB)

1.3.

3aKOHBI COXpaHeHUs

10

Nwmnynec Tena. IsMeHeHue
UMIyJbca. VIMIyabC CUJIBL.
3aKOH COXpaHeHus
UMITyJ/ibCa. PeakTUBHOE
JIBIKEHHeE.

MexaHnueckasi paboTa

1 MOIIHOCTh. PaboTa cum
TSDKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPIUMn

1 pabortsl. [ToTeHIMaBHAS
SHeprus Tesa, oAHATOrO
Ha/| TIOBEPXHOCTBIO 3eMJIN.
[ToreHumanbHas sHeprus
CKaToM TIPY>KUHBI.
Kunertnueckast s3Heprus.
Teopema 0 KWUHETUUECKOM
Hepruv. 3aKOH COXpaHeHUst
MeXaHU4eCKOU SHepruu

Habmtomenne u 00Cy>KaeHHe OIbITOB,
JeEMOHCTPHPYIOIINX Tiepeiauy UMITy/IbCa

TIPYU B3aUMO/IEHCTBUM TeJI, 3aKOH COXpaHEeHUs
HMITyJIbCa TIPX aOCOTIOTHO YIIPYTrOM

Y HeyIIpyroM B3arMO/IEMCTBHUH TeJl.

AHanu3 cuTyaliil B OKpY>Karolel >KU3HHA

C WCITO/Tb30BAaHWEM 3aKOHA COXPaHEeHMs
HUMITYJ/IbCA.

Pacrio3HaBaHue sIB/IeHUsI peaKTUBHOTO
JBYDKEHUs B TIPUPOJie U TEXHUKe.
[TprMeHeHHe 3aKOHA COXPAaHeHUsT UMITYJ/TbCa
JJIsl pacueTa pe3y/bTaTOB B3aUMOJEUCTBUS Tell
(Ha mpuMepax Heyrnpyroro B3auMoZeNCTBUS,
yIPYyTOT0 [IeHTPa/bHOTO B3aUMOZIEMCTBHS [IBYX
OJIJMHAKOBBIX TeJl, OJHO 13 KOTOPBIX
HETIOABMXKHO).

PerieHue 3a/1a4 C MCI0/Ib30BaHEM 3aKOHA
COXpaHeHUsI UMITYJIbCa.

OnpegeneHve paboThi CUJIBI
yOpyroCTH TIpU TIOAbeMe Tpy3a C
WCTIO/Tb30BaHHWEM  HEMOZABIXKHOTO U
MoBIKHOTO  On0KoB.  V3mepeHue
MOIL[HOCTH.

Vi3mepeHue MOTeHIMATLHOW SHEPTHH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

Vi3mepeHre KUHETUUECKOM SHEPTUH TeJla

T0 JTUHE TOPMO3HOTO Iy TH.
OKCIlepUMeHTa/IbHOe CPAaBHEHHEe W3MeHEeHUsI

57



denepanbHast pabouast mporpamma | dusmka. 7—9 knaccel (6a30BbIN ypPOBEHB)

MOTEeHLMA/IbHOU U KUHEeTUUEeCKOW SHePruu Tesa
TIpY [BM)KEHUM 110 HAK/TOHHOM MJIOCKOCTH.
DKcrepuMeHTa/ibHas TIpOBepPKa 3aKOHa
COXpaHeHUs1 MeXaHUUeCKOU SHEepPrUu

TPy CBOOOZIHOM ITa/[eHHUH.

[IprMeHeHMe 3aKOHa COXPaHEeHUs
MeXaHWUeCKOW SHepryu [i/isl pacyeTa
MOTEeHLMa/IbHOU U KUHETUUEeCKOW SHEPrui TeJa.
PelieHne 3azjau ¢ UCTMOIb30BaHUEM 3aKOHA
COXpaHEeHUs] MeXaHUYeCKOW SHePruun

Wtoro 1o paszeny 40
MexaHUUYeCKHe Ko/ie0aHus U BOJTHBI
2.1 | MexaHHYeCcKue 7 KonebarensHoe apwkenue. | HabsrogeHre Koe0aHUH M0/ JeMCTBUEM CHIT
KoJiebaHUst OCHOBHBIE XapaKTePUCTUKK | TSDKECTH U YTIPYTOCTH ¥ 0OHapyKeHue
KOJIe0aHUH: TIeprof, 1oJj00HBIX KO/le0aHMii B OKPY>KaloIljeM MUpe.
4yacToTa, aMIUIUTYJa. Amnanu3 KoneGaHUii Tpy3a Ha HUTU
MatemaTnueckuy 1 Y Ha IIpYy>XUHe.
NPYKUHHBIA MagTHUKU. OrmpeiesieHre YaCTOThI KOyieOaHUH
[peBpailjeHre SHEPTUU MaTeMaTU4eCcKOro U MPY>XUHHOTO MasTHUKOB.
npy KoJiebaTelbHOM HabntoneHuve v 00bsicHeHYe SIBJIEHUST
IBYDKEHUU. pe30HaHca.
3aryxarorue KoebaHusl. WccnemoBanue 3aBUCUMOCTH TepUoa
BoIHyKIeHHbIe Kosiebanus. | KoaeOaHUi Mo/iBellleHHOr0 K HUTH Tpy3a
Pe3onanc OT JIJIUHbI HUTH.
ITpoBepKa He3aBUCUMOCTH MepUo/ia KomebaHuii
rpy3a, TIO/IBEIIIEHHOT0 K JIEHTe, OT MaCChl Ipy3a.
Habntomerne n 00CyKaeHue OIbITOB,
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J€MOHCTPUPYIOLIUX 3aBUCUMOCTh TIepuoja
Kosie0aHu MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U )KeCTKOCTH MPY>KUHBI.

[TpumeHeHHe MaTeMaTUUeCKOTO

Y TIPY’KUHHOTO MasiTHUKOB B KauecTBe
Mo/iesiel Ji7isl OTTMCaHUs KoJleOaHui B
OKpY»Katoll[eM MHpe.

Pertienue 3a/jau, CBsi3aHHbBIX C BbIUKMCTIEHUEM
WU OLIeHKOW 4aCTOThI (Tepro/a)
KosieOaHuUM.

H3mepeHue yckopeHusi c60600H020 nadeHust

2.2

MexaHnunueckue
BOJIHBI. 3BYK

MexaHuueCcKre BOJIHBI.
CBolicTBa MeXaHUUECKUX
BOJIH. IIpofoibHBIE

Y TI0TlepeyHble BOJTHBI.

[ mvHa BOTHBI U CKOPOCTH ee
pacripoCTpaHeHus.
MexaHnueCcKre BOJHbI

B TBEPZOM TeJie,
celicMMUUecKHe BOJIHBI.
3BYK. [ pOMKOCTb 3ByKa

Y BbICOTA TOHa. OTpa)keHue
3ByKa. MIHppa3Byk

Y YJIbTPa3BYK

OObHapyskeHHe W aHa/IN3 BOJIHOBBIX SIBJIEHUN
B OKDPY’KaroIlleM MHpe.

HabJtro/ieHue pacripocTpaHeHus TTPOJ0JIbHBIX
U TIOTIEPEeUHBIX BOJIH (Ha MO/IE/TH)

1 oOHapy>KeHUe aHaJIOTUUHBIX BUZIOB BOJTH

B TIpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
BbruniciieHue /TMHBI BOJTHBI U CKOPOCTH
pacIpoCcTpaHeHHsI 3BYKOBBIX BOJIH.
OKcIiepuMeHTaIbHOe OTIpe/iesieHe

I'PaHUI] YaCTOThI CJIBIIIUMBIX 3BYKOBBIX
KOJte0aHUH.

HabJtro/1eH1e 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM UHCJIe, C UCIIO/Ib30BaHUEM
MY3bIKa/IbHbIX UHCTPYMEHTOB).

Hab6monenne v o0bsCHeHNE SBIEHUS
aKyCTUUYeCKOTO pPe30HaHCca.
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AHanu3 OpUriHaJIbHOIO TEKCTa, MOCBALLEHHOTO
WCII0/Tb30BaHUIO 3BYKa (WM y/IbTpa3ByKa)

B TeXHUKe (3XO0/I0Kalus, YJIbTPa3ByK

B MeJUL[MHE U [Ip.); BbINIOJHEHWE 33/JaHul

10 TEKCTY (CMBIC/IOBOE UTEHUE)

Wtoro no paszeny 15
OJIEKTPOMarHuTHOE 1oJie U 3/IeEKTPOMarHUTHbIE BOJIHBI
3.1 | DyekTpoMarHuTHOE 6 D1eKTpOMarHuTHoe TioJie. [TocTpoeHue paccyXeHui, 000CHOBBIBAIOIIUX
nosne DNeKTPOMarHUTHBIE BOJIHBI. | B3aUMOCBS$I3b 3/IEKTPUYECKOT0 U MarHUTHOTO
1 37IeKTpOMarHuTHbIe CaoricTBa TIOJIEeN.
BOJIHBI 3/IeKTPOMarHUTHBIX BOJIH. OKCcrepvMeHTa/IbHOe U3yueHue
[ITkana 3/1€KTPOMAarHUTHLIX | CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH (B
Bo/H. Vlcrionbk30BaHue TOM YHCJIe C TIOMOIIbI0 MOOW/TEHOTO
3/1IeKTPOMarHUTHBIX BOJIH TeseoHa).
JI71s1 COTOBOM CBSI3U. AHani3 peHTreHOBCKHUX CHUMKOB
OJleKTpOMarHMTHasi IPpUpo/ia | uesI0BeYeCKOro OpraHusma.
cBeTa. CKOpOCTh CBeTa. AHanu3 TeKCTOB, OMMCHIBAIOLMX TIPOSIB/IEHUS

BosiHOBBIe CBOMCTBA CBeTa | 37IeKTPOMAarHWTHOTO U3/TyueHus B TIPUpO/Ie:
JKUBbIe OpraHW3Mbl, U3/1yueHrs HeOeCHbIX Tel
(cMBIC/IOBOE UTEHHE).

Pacrio3HaBaHue U aHA/IU3 Pa3/InUHbIX
TIpUMeHEeHUH 3/IeKTPOMarHUTHBIX BOJTH

B TeXHUKE.

W3yueHune BOJTHOBBIX CBOWCTB CBeTa.
PemeHuie 3az1au ¢ ucrnosib3o0BaHueM Gpopmyii
JJ1s1 CKOPOCTH 3JIEKTPOMarHUTHBIX BOJH,
JTUHBI

BOJIHBI ¥ YaCTOThI CBeTa
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Nroro no pasgeny
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CBeTOBbBICe ABJ/ICHUA

4.1 | 3akoHbI 6 JlyueBas MoJe/ib CBeTa. Habito/jeHue OrbITOB, AeMOHCTPUPYIOLUX
pacnpoCTpaHeHUst W cTtouHuKM CcBeTa. sIBJIeHUE TIPSIMOJTMHEMHOT O
cBeTa ITpsimosinHetHOe pacripoCcTpaHeHus CBeTa
pacrnpoCcTpaHeHue CBeTa. (BO3HUKHOBEHME TEHU U TIOJIyTEHN),

3atmenus CosHila v JIyHbI. | U UX UHTepIIpeTaLys C UCI0/Ib30BaHueM
OTtpakeHue cBeTa. [I1ockoe | TIOHATHS CBETOBOIO JIyya.

3epKasio. 3aKoH oTpakeHuss | OObsCHEHNe U MO/ie/TMpOBaHUe COJTHEUHOTO
CBeTa. Yl TYHHOTO 3aTMEHUH.

[Tpenomnenue ceeta. 3akon | McciezoBaHie 3aBUCMMOCTU

rpesioM/IeHus cBeta. ITo/iHOe | yI/la OTPayKeHUs CBeTOBOIO Jyya OT yIJia

BHYTPEeHHee OTpa)keHHe TaJIeHusl.
cBeta. Vicnonb3oBaHue 3yueHure CBOMCTB N300pa’keHUs B IIJIOCKOM
TIO/THOTO BHYTPEHHETr0 3epkare.

OTPa’KeHHs B ONITUYECKUX HabsroieHue v 00bsiCHeHE OTTBITOB
CBETOBOZIAX IO TIOJTYYeHUIO M300pa’keHHi B BOTHYTOM

Y BBIITYK/IOM 3epKaJjiax.

Habmonenne u 00bsCHEHHE OIBITOB
TI0 TIPeJIOMJIEHHIO CBeTa Ha rPaHMULIe
Pa3/IUYHBIX CPeJi, B TOM UHCJIe OTIbITOB
C TIOJTHBIM BHYTPEHHUM OTPa’KeHUEM.
VccnemoBaHue 3aBUCHMOCTH YT7Ia
TIpeJIOMJIEHHS OT yTJIa MaJieHus] CBeTOBOTO JTyJa
Ha TPaHMILIE «BO3AYX—CTEKIIO».
Pacrio3HaBaHue SIBJIEHUM OTpPa)KeHHUs

Y TIpeJIOMJIeHHsI CBeTa B ITOBCeAHEBHOM
JKU3HHU.
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Ananu3 1 06bsiCHeHUe sIBJIeHUSI ONTUYECKOT0
MHpaka.

PerieHue 3a/1a4 C UCMO/Ib30BaHNEM 3aKOHOB
OTpaKeHUsl ¥ TIPe/IOMJIeHUsT CBeTa

4.2 | JIuH3bI ¥ ONITUUECKUE 6 JInnza. Xop nyuet B miH3e. | [TonmydyeHue n300pa)keHUH C TIOMOIIBIO
TIPUOOPBI OnTryeckasi cucteMa cobuparoliieli ¥ paccerBaroIlei JTMH3.
doroarnmapara, Mukpockora | OmpefeneHue (OKyCHOTO PAaCCTOSTHUS
Y Tesieckorna. ['1a3 Kak 1 ONITUUECKOM CHJTbI COOMpArOIIei
OITUYeCKasi CUCTeMa. JTUH3BI.
bm3opyKocThb AHanu3 yCcTpoicTBa M MPUHIUIIA 1eHCTBUs
Y 1aTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX TIPUOOPOB:
doToarirapaTa, MUKpOCKOTIa, Te/iecKora.
W3yueHure Mo/ie/v TJ1a3a Kak ONTHUYeCKOMn
CUCTEMBI.
AHanu3 siBfieHui 6/1130pyKOCTH
1 a/IbHO30PKOCTH, MIPUHIIUTIA JIeHCTBUS
OUKOB
4.3 | Pa3nokeHue 6e10ro 3 PasnoxxeHue 6esioro ceeta Habntopenue pa3noxkeHusi 6eyioro csera
CBeTa B CIIEKTP B criekTp. OnbITel HBIOTOHA. | B CIIEKTP.
CrnoykeHue CIIeKTpaIbHbIX HabstoieHue v 00bsiCHeHe OTbITOB
1[BeTOB. Jlucniepcusi cBeTa T10 T10J/Ty4eHHI0 0esioro cBeTa Mpu CJIOXKeHU!
CBeTa pPa3HbIX 1]BETOB.
[TpoBegeHre U 0O6BsICHEHNE OTBITOB
10 BOCTIPUSATHUIO 1IB€Ta MPeIMETOB TPU UX
HabJTI0/IeHUH uepe3 [IBeTOBbIe (DUIbTPhI
(LBETHBIE OUKM)
Wtoro 1o pasgeny 15
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KBaHTOBBIC AB/IeHUA

5.1 | Ucryckanue u 4 OnbiTel Pesepdopaa OO6cyxaenue 1ieu onbIToB Pe3epdopaa
TOTJI0llleHHe CBeTa W TJIaHeTapHasi Mojiefb TI0 MCC/Ie/JOBaHUIO aTOMOB, BbIBIKEHME
aTOMOM aToMma. Mogesnb atroma bopa. | rumote3 o BO3MOKHBIX pe3y/ibTaTaX OMbITOB

VcriyckaHue v TOTJIOIIeHWe | B 3aBUCUMOCTHU OT MPe/I10/iaraeéMoro CTpOeHust
cBeTa aToMOM. KBaHTHI. aTOMOB, (hOpMYJIMPOBaHKE BLIBO/IOB
JIuHeiuaThie CTIEKTPHI 13 pe3y/IbTaTOB OMbITOB.

OOcyxaeHre TPOTUBOPEUNi TJlaHeTapHOU
MOZIe/IM aTOMa U OCHOBAHUWM [I/1s1 TUTIOTE3bI
Bopa o cTaloHapHbIX OpOUTax 371eKTPOHOB.
Habiro/jeHue CIJIOLIHBIX U IMHeHJaThIX
CTMeKTPOB U3/TyUYeHUs Pa3/IMYHBIX BEIleCTB.
OOmbsicHeHWe TMHeHYaThIX CIIeKTPOB U3/TyUeHUst

5.2 | CTpoeHre aTOMHOTO 6 PagrioakTuBHOCTE. Anb(a-, | O6CyKaeHre BO3MOXXHBIX THTIOTe3 O MO/IeNISIX
Anpa 6eTa- ¥ raMMa-U3/TyYeHusl. CTpPOeHus sifjpa.
CTpoeHre aTOMHOrO s7pa. OrnpefeneHue cocTasa sifiep Mo 3aaHHbIM
HyxknonHas mozesns MaCCOBBIM U 3apsiJOBbIM YMC/IaM
aTOMHOTO sifipa. 30TOmBI. Y TI0 TI0JIOXKEHHUIO B MEPUOJUYECKOU CUCTEME
PagrioakTrBHBIE 3/IeMEeHTOB.
nipeBpatenus. [lepuos AHanmu3 U3MeHeHUsl COCTaBa sifpa U

T0J/IypaciaZia aTOMHBIX siiep | €r0  IOJIOXKEHHWs B I[ePUOJMYEeCKOU
CUCTeMe TIPU X-Paju0aKTUBHOCTH.
VccnenoBaHue TPEKOB (-4aCTHL] TIO TOTOBBIM
¢doTtorpadusim.

OObHapy>keHue U U3MepeHre paZiualiOHHOTO
(hoHa C MOMOLIBIO J03UMeTpa, OLleHKa ero
WHTEHCHUBHOCTH.
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AHanmi3 61oIoruuecKux N3MeHeH!H,
TIPOMCXOJSAILINX MO/ IeUCTBUEM
PaZIMOAKTUBHBIX U3TyUeHUM.
Vcrionb30BaHye pa/li0aKTUBHBIX U3/TyYeHUM
B MeUL[1He

5.3 | fAxmepHble peakLUun 7 AnepHble peakivu. 3aKOHbI | PellleHue 3a1a4 C UCTIO/Ib30BaHUEM 3aKOHOB
COXpaHeHUs 3apsi0BOro COXpaHeHUsI MaCCOBBIX U 3apsAJIOBbIX UKCel
Y1 MacCOBOI'0 YUCeJI. Ha orpeziesieHre pe3yabTaTOB e PHbIX
OHeprust CBsi3u aTOMHbIX peaxiuii; aHa/M3 BO3MOKHOCTH
anep. CBa3b Macchl W/TU HEBO3MOXXHOCTH S1J€PHOW PeakLIvU.
1 SHepruu. Peakijuu cuHTe3a | OrjeHKa SHePryM CBSI3U SIep C
U flesieHust sipep. VICTOUHUKY | ucrosib3oBaHueM (hopMyJibl DUHILITEeHHA.
sHepruu Co/HLIa U 3Be3/,. O6cy>xaeHre TIepCreKTUB UCTI0/Tb30BaHMUS
AnepHas sHepreTuka. yIIpaBJ/IsIeMOro TePMOSIIePHOr0 CUHTe3a.
JencTBrsA pajMOaKTUBHEIX | OOCY’KIeHHe TTPEUMYIIIECTB U IKOJIOTUUECKUX
W3/Iy4YeHHUN Ha >KUBbIE 1ipo0JieM, CBSI3aHHBIX C SIZIEPHOU SHEPreTUKON
OpraHu3Mbl

Nroro no pasgeny 17

IToBTOpHTE/THHO-00001]aI0IMiT MOY/Ib

[ToBTOpEHME 9 Cucrematusaljus BrinoniHeHe yueOHbIX 3a/laHu, TPeOyHOIMX

1 060011]eH1e
coJlep>KaHusi Kypca
dbu3MKH 3a 7-9 Kaccel

1 000011IeHNe TTPeIMETHOTO
COJIepKaHUs U OITbITa
NesITeIbHOCTH,
nprobpeTeHHOTr0

TIpU M3y4YeHUU BCero Kypca
(bH3MKH OCHOBHOT'O 00111ero
oOpa3oBaHUs.

J€MOHCTPALIU KOMIIETEHTHOCTEH,
XapaKTepU3YIOLUX eCTeCTBeHHOHAYUHY0
I'PaMOTHOCT:

— IpUMeHeHUSsI TI0/TyYeHHbIX 3HaHUU

[JIsI HAYYHOTO O00BSICHEHUS

(U3MUYeCKUX SIBJIEHUH B OKPY Karolllein
TIpUpoze,

B MMOBCE/IHEBHOM YKW3HU U BBISIBJIEHUS
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[ToAroTOBKAa K OCHOBHOMY (br3MUeCKHUX OCHOB psiZia COBPEMeHHbIX
roCyZlapCTBEHHOMY TeXHOJIOTUM;

5K3aMeHy 10 (pu3rKe — IpUMeHeHUs1 0CBOeHHbBIX

AJ1st 00yJaroIuxcs, 9KCIIepUMeHTaTbHbIX YMeHUI!
BbIOpABIIMX 3TOT YueOHbIN | [ MCCIe[OBaHUS (DU3NUECKUX SIBJIEHUH,
rpeiMeT B TOM UMCJIe /iJisl IPOBEPKYU TUIOTe3

Y BbISIB/IEHUS] 3aKOHOMEPHOCTEM.

PemieHnie pacueTHbIX 3a/iau, B TOM UHC/Ie
Mpe/Io/iaratolix UCToIb30BaHUe (PU3NUeCKUX
Mo/leJiel 1 OCHOBAHHBIX Ha COZlepyKaHUU
pa3/IMYHbBIX pa3zenoB Kypca (PU3UKU.
BhInosiHeHHe U 3a1juTa rpymnmnoBbIX

WA UHAUBUAYaIbHbBIX POEKTOB, CBS3aHHbIX

C CoZiep>KaHueM Kypca (pUsuku

Wroro no pasgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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INEPEYEHD (KOAN®UKATOP) PACITPEJE/IEHHBIX IT1O KJTACCAM
ITPOBEPAEMBIX TPEEOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHO OBFPA30BATEJ/ILHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUA 11 3JIEMEHTOB COAEP>XXAHMUSA 110 PU3UKE

B denepanbHBIX ¥ pervoHanbHBIX TIPOlleAypax OLIEHKM KauecTBa 0Opa3oBaHUs
WCIIO/Ib3yeTCsl mepedeHb (KOAUGMUKATOP) pacripe/ie/IeHHbIX MO KjaccaM TMpOBepsieMbIX
TpeboOBaHMII K pe3yjbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/ibHON IPOrpamMMBI
OCHOBHOTO 0011]eT0 00pa30BaHUs U 3JIEMEHTOB CO/IeP>KaHUsl 10 QU3uKe.

7 KITACC

IIpoBepsieMble TpeMeTHbIE pe3y/JIbTaThl OCBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM
NporpamMmMbI

Kop [TpoBepsieMble TIpeIMeTHbIE Pe3yJ/IbTaTbl OCBOEHHUS] OCHOBHOM
MIPOBEPSIEMOTO obpa3oBaTe/ibHOM TIPOTrpaMMbI OCHOBHOTO 00111ero o6pa3oBaHus
pe3yJibTaTa

1.1 VICII0/Ib30BaTh U3YUYeHHbIe MOHATHUS

1.2 pas3nuyarh SIBJIEHUSI 10 OIMCAaHWI0 MX XapaKTepHbIX CBOWCTB
¥ Ha OCHOBe OIIbITOB, JEeMOHCTPUPYIOLIMX JaHHOe (U3NUecKoe
sIBJIeHVe

1.3 pacro3HaBaThb TIPOSIBJIeHWe W3yUeHHbIX (U3NUeCKUx SIBIeHUM

B OKPY’Kaloll[eM MUpe, B TOM Urc/ie (pu3ndecKre siBjieHUs B MPUPOJE,
TIPU 3TOM TepeBO/IUTh MPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIJE/SATh
CyllleCTBeHHbIe CBOMCTBA (MIPU3HAKW) (hU3UUeCKUX SIBJIEHUN

1.4 OMUCHIBAaTb U3yueHHble CBOMCTBA Ten W (uU3NUecKue siBeHus,
WCToNb3ysi (U3UUecKre BeJWUMHBI, TIPU OIMUCAHUU TIPaBUJIBLHO
TPaKTOBaThb (U3NUECKUN CMBIC HWCIIOMb3yeMbIX BeJWYWH, WX
0003HaueHus ¥ eUHULIbI HHU3NUECKUX BeJIMUMH, HaXOJUTh (hOPMYJIbI,
CBsI3bIBAIOIIME /IAHHYI0 (PU3UUECKYyI0 BeJUUMHY C JIpYTUMU
Be/IMUMHaMH, CTPOUTh TpaUKd  U3yUeHHbIX  3aBUCHUMOCTEM
(bu3rUeCcKux BeTMUNH

1.5 XapaKTepu30BaTb CBOMCTBA TeJl, (pU3MUeCKue SIBJIEHUS M MPOL[eCChI,
WCIO/b3ysl W3yUeHHble 3aKOHbl, TIPU 5TOM /[iaBaTb CJIOBECHYIO
(OpMyIMPOBKY 3aKOHa UM 3aluChiBaTh €ro MareMaThueckoe
BbIpa)KeHUe

1.6 O0OBSACHATH ¢)I/IBI/ITIECKI/IE sABJIEHWA, TTPOLEeCChbl U CBOICTBa TEe/1, B TOM
yucile M B KOHTEKCTe CI/ITyaL[I/Iﬁ IMPAaKTUKO-OPUEHTUPOBAHHOT' O
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XapakTepa: BbISIBJISITb T[PUUYUHHO-C/I€CTBEHHbIEe CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 JIOTUYECKUX IIIAarOB C OINOpod Ha 1-2
M3YUEeHHBIX CBOMCTBA bur3nueckux SIBJIEHUH, bur3nueckux
3aKOHa W/ 3aKOHOMEPHOCTHU

1.7

peliaTtb pacueTHble 3afaud B 1 — 2 [elCTBUS, WCIIO/b3ySl 3aKOHBI
U (opmysibl, CBSI3bIBAKOIIME (PU3NUECKHE BEIWUMHBI: Ha OCHOBE
aHa/M3a yCJI0BUS 3aJjlauM 3aluCbiBaTh KPaTKOe YC/IOBHUE, TOACTABISATh
(u3nuecKre BeJMUMHBI B (DOPMY/Ibl M IPOBOAUTH pacyeThbl, HAXOAUTh
CripaBOYHbIe JJaHHbIe, He0OXOMMbIe /1Jis1 pelleHUs 3a/jay, OLleHUBaTh
PealMCTUYHOCTh MOJyUYeHHOM (PH3UUeCKOW BeJIMUMHBI

1.8

pacrio3HaBaTh Mpo6JieMbl, KOTOpble MO>KHO DeILIUTh TIPU TTOMOIIH
(U3MueCcKux MeTO/J0B, B OMNHCAaHWW WCC/Ie[OBaHUS BbIJIE/SATh
TpoBepsieMoe TIpe/Nno/0KeHre (rurnotesy), pa3nyaTth
Y WHTepIIPeTHPOBaTh TIO/yYeHHBIM pe3y/ibTaT, HaXOAWUTh OLINOKH
B XO/Ie OTbITa, /ie/laTh BBIBO/IbI MO €ro pe3yabTaTaM

1.9

MIPOBOAUTL  OMBITBI 1O  Hab/MOAeHHI0  (PU3NUYeCKUX  sIB/IeHUN
WM (GuU3NUeCKUX CBOWMCTB Tes: (OpPMYJIMpOBaTh MpOBepsieMble
TIPeATIoNIOXKeH s, CoOMpaTh  yCTAHOBKY W3  TPEAJIOKeHHOTO
obopy/10BaHUsI, 3aNMChIBATh X0/, OIbITa U (POPMY/IMPOBATh BLIBO/IbI

1.10

BBITIO/THAITh TIPSIMble M3MepPeHUsi C HCIOJb30BaHWEM aHa/0rOBbIX
Y [IUPPOBBIX MPUOOPOB, 3alKChIBaTh MOKa3aHUsl MPUOOPOB C yueToM
3aJjlaHHOM abCOMIOTHOM TIOTPEILTHOCTH N3MepeHHM

1.11

MPOBOJUTL  HWCC/Ie[JOBaHUE  3aBUCHMOCTU OJHOM  (PU3UUECKOU
BeJIMYMHBI OT [JPYrol C UCIO0J/Ib30BaHUEM TMPSMBIX U3MepeHUH,
yuacTBOBaTh B TIJIAHUPOBAaHWM y4yeOHOTO HCC/efioBaHUsA, COOUpaTh
YCTaHOBKY U BBITIOJIHSTh U3MEPeHUs, C/ie[lysl Tpe/I0’KeHHOMY I/IaHy,
(UKcUpoBaTh pe3y/bTaThbl TMOJTYYEHHOW 3aBUCHMOCTH (H3UUECKUX
BeJTMUMH B BU/ie TIPe/JIO>KeHHbIX Tab/n1] ¥ TPaMKOB, /le/laTh BHIBOAbI
0 pe3y/bTaTaM UCCJie/IOBaHUS

1.12

MMpOBOAWNTL KOCBEHHbIE HW3MEPEHUA Cl)I/IBI/IIJECKI/IX Be/IMYMH, C/leaysda
Hpe,Z[JIO}KEHHOI‘/JI WHCTDYKLHWH: TIDU BBITIOJTHEHHUHU HBMEPEHI/Iﬁ CO6I/IpaTI)
SKCIIEpUMEHTA/IbHYI0 YCTdHOBKY W BBIYHC/IATH 3HAUEHHE MCKOMOM
Be/IMUYHHBI

1.13

cob/mojaTh MpaBWIa TeXHUKA 0Oe3omacHOCTA 1pu  pabore
c JabopaTopHBIM 060PYI0BaHEM

1.14

yKa3bIBaTh TIPUHLUIIBI AeUCTBHUS TIPUOOPOB 1 TEXHUUECKHX YCTPOUCTB,
XapaKTepu30BaTh TIPUHIUIIBI  JEMCTBUST M3yUeHHBIX TIPUOOPOB
M TeXHUYeCKUX YCTPOWCTB C TMOMOIIbI0 WX OMNMCAHHUS, UCIOJIb3YS
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3HaHUSI O CBOMCTBAaxX d)I/IBI/I‘—IECKI/IX SABJICHUM U HEO6XO,Z[I/IMBIE
(1)H3H‘-I€CKI/IE 3dKOHBI 1 3dKOHOMEPHOCTH

1.15

MIPUBOJUTh TIpPUMephl  (HAaXOAuUTh HWHGOPMAI[MI0O O IIpUMepax)
MPaKTUYeCKOrO0  WCMO/b30BaHUS  (U3MUECKHWX  3HAHUW B
MOBCEHEBHON JKWU3HU i1 obecriedeHWsT 0e30MaCHOCTH  TIPH
obpaiijeHun ¢ mipubopamMu U TeXHUUECKUMHU yCTPOMCTBaMH,
COXpaHeHUst 3[JOPOBbSI U COO/IOIEHHUST HOPM SKOJIOTMUeCKOro
TOBe/IeHNs] B OKPY Karolllel cpejie

1.16

OCYIIIeCTB/SATH OTOOP MCTOUYHMKOB WH(MOpMalyd B ceTu VHTepHeT
B COOTBETCTBUM C 3aJJaHHbIM TOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIMXCSl 3HAHWW W TIyTeM CpaBHEHUsl pa3/IMUHbIX MCTOUHUKOB
BbIZIE/IATh  MH(OpMALMIO, KOTOpasi sIBJsIeTCs IPOTHBOPEYUBOU
WM MOXKeT ObITh HeIOCTOBEPHOU

1.17

WCTO/Ib30BaTh TIPU  BBIMIOJTHEHWM yueOHBIX 3a/laHdid  Hay4yHO-
MOMNYJ/SIPHYIO JINTEPaTypy (PU3UUECKOTO COJEp’KaHUs, CpaBOYHbIE
Marepuasbl, pecypcbl ceTd VIHTepHeT, B/aZileTb IpHeMaMu
KOHCTIEKTUPOBaHHs TeKCTa, rpeoOpa3oBaHus UH(OPMALIUK K3 OFHOMN
3HAaKOBOMW CHUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpaTKHUe TTMCbMEHHbIe U YCTHbIE COOOIeHus
Ha OCHOBe 2 — 3 WCTOYHUKOB WHMOpMaLUU (PU3NUeCKoro
cofiepKaHusi, B TOM UHC/Ie MyO/JIMYHO Jie/laTh KpaTKWe COOOIeHUs O
pe3y/ibTaTaX ITPOEKTOB WM Y4eOHBIX HCC/IeJOBAaHWM, IIPH 3TOM
rPaMOTHO HCII0/Ib30BaThb M3YUEeHHbIM MOHATUMHBIMA arrapaT Kypca
(h13UKH, COMPOBOXK/AATh BBICTYT/IEHUE TIpe3eHTalue

1.19

TIPU BBITIO/THEHNY yUeOHBIX TTPOEKTOB U WCC/IeJOBaHUM pacIipeie/isTh
00513aHHOCTH B TPYTIIe B COOTBETCTBUH C ITOCTaBJIEHHBIMH 3a/jauaMH,
CJIeJUTh 3a BBINOJHEHWEM IUIaHa JEeWCTBUM, a/leKBaTHO OLI€HWBAaThb
COOCTBeHHBI BK/IAZ, B [eSTeJbHOCTb TPYIIIbl, BLICTPAWBaTh
KOMMYHUKaTHUBHOE B3aUMO/IEICTBUE, YUUTHIBAS MHEeHHe
OKPY KaroInX

IIpoBepsieMbie 3/1IeMeHTbI COAepP)KaHMs

Koz Koz [TpoBepsieMble 371eMeHTBI COZlep>KaHUs
pa3ziena | 3jeMeHTa
1 ®U3UNKA 1 EE POJIb B ITIO3HAHMN OKPYXARIIEI'O MUPA

1.1 dusvka — Hayka O mnpupofe. fIBjeHUs TIPUPOLBI.
du3nyeckue  SIBJIEHUS: MeXaHU4eCcKre,  TeIlUIOBhbIE,
3/1eKTpUYeCKre, MarHUTHbIe, CBeTOBbIE, 3ByKOBbIE

69



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

1.2 dusnueckre BeJMUMHbL. VI3MepeHne (pU3nUeCcKUX BeJIMYMH.
®dusnueckre  1puOOpel.  [lorperrHOCTh  W3MepeHHi.
MexxgyHapoHas cucTeMa e[vHUL]

1.3 EcTecTBeHHO-Hay4HbIii MeTO/, TIO3HaHUS: Habso/eHue,
[I0CTAaHOBKa HAYYHOI'O BOIPOCA, BBIABWKEHUE THUIIOTe3,
JKCTIepUMEHT 10  TIpOBepKe  TUIOoTe3, OObSICHEHUe
HaO/II0AeMOro SIBJIEHUS

1.4 Onucanue (hU3MUYeCKUX SIBJIEHUM C IOMOIIbIO0 MOgesieit

1.5 [TpakTryeckue paboOThI:

V3mepeHre pacCTOSIHUM.

M3mepeHue o6beMa KUAKOCTH U TBEPJOrO Tesa.
OrnpefiesieHue pasMepoB MaslbIX TeJl.

W3mepeHve TemmepaTypbl MPU TIOMOLIU KUAKOCTHOI'O
TepMoMeTpa U JaTurKa TeMIreparyphbl

I[TEPBOHAYAJIBHBIE CBEAEHVA O CTPOEHY BEIIIECTBA

2.1 CtpoeHue BellleCTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephbl.
OmnbIThI, OKa3bIBatoOlMe AUCKPETHOe CTPOeHMe BellleCTBa

2.2 [BrKeHre uvacTul] BellecTBa. CBsA3b CKOPOCTU ABWKEHUS
YyaCTHUL| C TeMIiepaTypor. bpoyHOBCKoe fBrbkeHue, [updy3us

2.3 BsaumopencTteue YaCTUL| Bell|ecTBa: TIPUTSDKEeHUe
Y OTTa/IKMBaHHe

24 ArperatHble COCTOSIHUSI  Bell[eCTBa: CTpPOeHHe Tas30B,
JKAKOCTEM U TBepAbIX  (KpUCTa/UIMUeCKUX)  TeJl.
B3avMocCBsi3b MeXJy CBOMCTBAMMU BeLeCTB B Ppa3HbIX
arperatHbIX COCTOSIHUSIX Y WX aTOMHO-MOJIEKYJISIPHBIM

CTPOEHHEM
2.5 Ocob6eHHOCTH arperaTHbIX COCTOSIHUAM BOJIbI
2.6 [TpakTrueckuie paboTHI:

OrjeHKa JlraMmeTpa aToMa MeTOZIOM pSiZIoB

(c ucnonb3zoBaHuem doTtorpaduii).

OmBITHI 110 HAOMIOIEHUIO TETIJIOBOTO PACIITMPEHKs T'a30B.
OTBITBI IO OOHAPY)KEHUIO JeHCTBUS CHU MOJIEKYJIIPHOTO
TIPUTSDKEHUS

IBVDKEHUE 1 B3AUMO/JIEVMICTBUE TEJI

3.1 MexaHunueckoe aBvxeHue. PaBHOMepHOe ¥ HepaBHOMepHoOe
JIBIDKEHUe
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3.2 Ckopoctb. CpefHsis CKOPOCTb INpU  HepaBHOMEpPHOM
[BIKeHWU. PacueT nyTy ¥ BpeMeHU JBYKeHUS

3.3 fIBneHne vHepLYU. 3aKOH WHEpLYMU. B3anmogencTBue Tes
KaK MpPUYMHA U3MEHEeHUs] CKOPOCTHU [ABW)KeHUs Tes. Macca
KakK Mepa MUHepTHOCTH TeJia

3.4 [1noTHOCTH BewjectBa. CBA3b IJIOTHOCTH C KOJAYECTBOM
MoJIeKyJ B ejuHULle 06beMa BelliecTBa

3.5 Cwuia KaK XxapakTepUCTUKA B3aUMO/IEUCTBUS Tel

3.6 Cwia yrnpyrocti U 3akOH [I'yka. VIsMmepeHue CUJIbI
C MOMOIIIbIO0 JUHAMOMeTpa

3.7 ABneHre TATOTeHUS YW Cwia TsoKectd. Cuia TOKeCcTu
Ha Jpyrux naaHerax. Bec tesa. HeBecoMocCThb

3.8 Cuna TpeHus. TpeHUe CKOIb)XeHWs U TPeHHe MOKOS.
TpeHue B ripupoje U TeXHUKE

3.9 Cro)xeHWe CWJ, HarpaB/A€HHbIX TI0 OJHOM MpPSIMOM.
PaBHOzeucTBYyOLIAS CUIT

3.10 [TpakTHyeckue paboThI

OrnipefienieHre CKOPOCTU PaBHOMEPHOTO /IBM)KeHHUs (IIapuKa
B JKUJKOCTH, MOJIe/TM 3JIeKTPUUYEeCKOr0 aBTOMOOW/IS U Tak
nanee).

OmpezienieHe CpefiHel CKOPOCTH CKOJIbKeHUs Opycka
WJ/IM 111apYKa M0 HaKJIOHHOW TMJIOCKOCTH.

OmnpesenieHre TIJIOTHOCTU TBEP/OrO TeJa.

OnbIThl, [eMOHCTPUDPYIOLME 3aBUCUMOCTb PaCTSDKEeHUs
(medopmaiiuy) py>KUHBI OT TIPUI0KEHHOW CUJIBI.

OMnbIThI, [1EMOHCTPUPYIOL[ME 3aBUCUMOCTb CHUJ/Ibl TpPEHUS
CKOJIb)KeHUsI OT Beca Tesjla M XapaKTepa COINPHKACAIIUXCS
TOBEPXHOCTeN

3.11 @du3nyeckue sBJIeHU B [PUPOJe: TPUMeEpPH! [BUKEHUs
C Pas3/IMUHBIMU CKOPOCTSIMM B )KUBOM Y HEXUBOM TIPUPOJE,
[leViICTBHe CWJIbl TPEHUS B IIPUPOJE U TeXHUKE

3.12 TexHUUeCKre yCTPOUCTBA: JUHAMOMETP, MOALLIUITHUKA

JABJIEHME TBEPJIBIX TEJI, )KUJKOCTENW U T'A30B

4.1 Hapnenwe  TBepgoro Tema. CrocoObl  yMeHBIIEHHs
Y yBeJIMUeHUs [1aBJIeHUs

71



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

4.2

HaBneHuie ra3a. 3aBUCUMOCTD JlaB/ieHUst ra3a OoT 00beMma,
TeMIepaTypbl

4.3

[lepemaua [paBmeHUs1 TBEPABIMU TeJlaMH, >KUJKOCTAMU
U ra3aMu. 3akoH [lackasnsa. [THeBMaTUUeCcKrie MallluHbI

4.4

3aBUCUMOCTh  [IaB/IeHUSI ~ >KUJKOCTH  OT  TJIyOWHBI.
'mapocratuueckuii mapazokc. CooO1iarommuyecs COCyAbl.
['uapaBaMyeckre MexXaHU3Mbl

4.5

AtMocdepa 3emnu u armochepHoe AaBieHue. [IpuunHbI
CYII[eCTBOBAHUS BO3AYIIHOM 000/10ukk  3eMin.  OIbIT
Toppuuennu. 3aBUCMMOCTb  aTMOC(EpPHOr0  /laB/ieHUs
OT BBICOTHI HaJ| yPOBHEM MODS

4.6

N3mepenue aTMocthepHoro JlaBJIeHUS. [TpubopsI
JI71s1 U3MepeHusi aTMOC(HEepPHOr0 /1aB/ieHus

4.7

eiicTBYe >KUJKOCTHA U ra3a Ha TOTPY>KeHHOe B HUX TeJo.
BeiTasnikuBaroiiasi (apxumezioBa) cuia. 3akoH Apxumeszia

4.8

[11aBanue Ten. Bo3ayxoriaBaHue

4.9

[TpakTHueckue pabOThI:

VccnenoBaHe 3aBUCMMOCTH Beca Tefla B Bofie OT oObeMa
MOrpy>KeHHOM B )KUJKOCTb YaCTH TeJla.

OrnipefienieHre  BbITAJKUBAIOIE CUWIbI, [I€UCTBYIOLLEU
Ha TeJIo, OTPY>KeHHOEe B XKUJKOCTb.

[IpoBepka  HE3aBUCHMMOCTM  BbITaJKWMBAKOIIed  CHUJIbI,
JeWCTBYIOLeH Ha TeJIO B KUJKOCTU, OT MacChl Tena.
OMnbITHI, EMOHCTPUPYIOILUE 3aBUCUMOCTD BbITATKUBAIOLEH
CU/IBI, AEMCTBYIOIEM Ha Tel0 B J>KHAKOCTH, OT 00beMa
MOTPY>KEHHOM B >XUAKOCTb YaCTHU Tefa U OT TUIOTHOCTH
JKAJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa UM KOHCTPYUPOBAHUE JIOAKH
Y ompejie/ieHue ee rpy30nogbeMHOCTH

4.10

dusrueckue siBJieHUs1 B MPUPO/ie: BAUSIHUE aTMOC(epHOro
JlaBJIeHUsI Ha YKUBOW OpraHU3M, TylaBaHue pbib

4.11

TexHuueckrWe  YCTpPOWCTBa:  COOOILaroLecs  COCY/bI,
YCTPOMCTBO  BOJIONIPOBOJIa,  TWpaBAMYECKUNA  TMPecc,
MaHoOMeTp, OapomeTp, BBICOTOMep, IIOPIIIHEBON HACOC,
apeomeTp

PABOTA, MOIIHOCTD, DHEPI'YIA

5.1

MexaHuueckasi paboTa

72



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

5.2 MexaHuyeckast MOLL[HOCTb

5.3 HpOCTbIe MeEXdHW3MBbI: DbIYar, 6]'IOK, HaKJ/IOHHAA IIJIOCKOCTB.
HpaBI/IJ'IO PdaBHOBECHS pbIUdrd

5.4 [TprMeHeHMe TIpaBW/Ia paBHOBECHs pbiuara K 6/10Ky

5.5 «30J10TOe TIpaBWIO» MeXxaHUKU. KospduimeHT mosie3Horo
JleficTBUs MexaHW3MOB. [IpocTble MexaHU3MbI B  OBbITY
Y TEXHUKE

5.6 [ToTeH1Ma/bHAs SHEPTUM TeJla, MMOJHATOr0 Haf, 3eMsiel

5.7 Kunetnueckas sHeprus

5.8 [lonmHasg mexaHuUuyeckass JSHeprus. 3akKOH U3MeHeHUs

Y COXpaHEeHUs1 MeXaHUYeCKOM SHeprumn

5.9 [TpakTHueckue paboThI:

OnpegesneHve paboTbl CWIbI TPeHUs TIPU paBHOMEPHOM
JBIKEHUU TeJla 10 TOPHU30HTaIbHOM MTOBEPXHOCTH.
WccnenoBaHue ycjioBUi paBHOBeCHSs pblyara.

N3mepenue KIT/l HaK/IOHHOM TIJTIOCKOCTH.

M3yueHune 3aKOHa COXpaHEeHUsI MeXaHUUeCKOW SHepruu

5.10 du3nueckre sIBJIeHUSI B IPUPO/ie: PbIUary B TeJie UejoBeKa

5.11 TexHuueckue YCTPOKMCTBA: phlyar, MO/IBVKHBIN
Y HernoABWXHbIA O/I0KM, HAK/IOHHAs TJIOCKOCTh, MPOCThIE
MeXaHU3MBbI B OBITY
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8 KVIIACC
IIpoBepsieMble MpeMeTHbIE pe3y/IbTaThl OCBOEHHsI OCHOBHOW 00pa3oBaTe/IbHOM
NMporpaMmsbI
Kop [IpoBepsiembie TipeiMeTHbIE Pe3y/IbTaTbl OCBOEHUS] OCHOBHOM
TpOBEpsiIeMOr0 obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHus
pe3yJ/bTara
1.1 WCI0J1b30BaTh IMOHATUSA
1.2 pas3nuyarh SIBJIEHWSI MO OIMCAaHHWI0 MX XapaKTepHbIX CBOWCTB
¥ Ha OCHOBe OIBbITOB, [E€MOHCTPUDYIOLIMX JaHHOe (u3nUecKoe
sIBJIeHUE
1.3 pacrio3HaBaTb TMpOsIBJIEHWEe U3YUeHHbIX (U3UUYECKUX SIBIEHUU
B OKpY>KaroIeM MHUpe, B TOM uucie (pu3nueckue siBjieHusi B IPUPOJe,
TIPU 3TOM TIepeBO/IUTDH TPAKTHUUECKYIO 3a/lauy B yueOHyFO, BbIJeSITh
CyllleCTBEHHbIe CBOWCTBA (MIPU3HAKHU) (DU3UUECKUX SIBIEHUN
1.4 OMUChIBaTh U3yUYeHHble CBOWCTBA Te/l U (hU3UUYECKUe SIBJIEHUS,
WCIONb3ysi (pU3WUeCKUe BeJIUUMHBI, TPU OMNWCAHUU TPaBUJILHO
TPakKTOBaTh  ()M3MUECKUH  CMBICJ  MCIOJIb3YeMbIX  BEJIUUMH,
0003HaueHUs ¥ eZIMHULIBI HHU3UUECKUX BETUUNH, HAXOUTh (hOPMYJIbI,
CBA3BIBAIOIME JIaHHYI (DU3UYECKyl0 BeIWYMHYy C JPYTUMHU
Be/IMUYMHAMK, CTPOUTh TpaUKA  M3y4YeHHbIX  3aBUCHMOCTEHN
(bu3rUeCcKuX BeTMUMH
1.5 XapaKTepu30BaTb CBOMCTBA TeJl, (hU3MUecKue SIBeHUSI U MPOLeCChI,
WCIO/b3ysl W3yYeHHble 3aKOHbl, MPU 3TOM [JaBaTb CJOBECHYIO
(OpMy/IMpDOBKY 3aKOHa W 3alMChIBaTb €ro MaTemMaTH4YecKoe
BbID@KEHUE
1.6 00BSICHATH (U3MUecKre TIPOLeCChl U CBOMCTBA Tel, B TOM 4YHCJIe
Y B KOHTEKCTe CUTYyalluil TPaKTHKO-OPUEeHTUPOBAHHOTO XapakKTepa:
BLISIB/IITh  TIPUUMHHO-C/IE/ICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE
y3 1-2 JOorvyecKyMx LIAaroB C MOMOIIbK 1-2 M3y4YeHHBIX CBOMCTBA
(hr3nUecKux siBJeHUH, (PU3NUeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU
1.7 pellaTh pacueTHble 337aud B 2 — 3 JE€MCTBUS, UCMOJIb3ysl 3aKOHbI

U (QopMysbl, CBs3bIBarOIIUe (U3MUYECKUe BeJWUYMHBI: Ha OCHOBE
aHa/iM3a yC/OBHS 3a/laud 3alMChIBaTb KpaTKOe YC/IOBHeE, BBISIBJISATH
HeZIOCTAaTOK [IaHHBIX [/ peIleHrs 3aJaud, BbIOMpaTh 3aKOHBI
1 GopMmysibl, HeOOXOAWMBIE [T ee pelleHUs], TIPOBOAUTL PacyeThl
M CpaBHMBaTh IIOJIyyeHHOe 3HaueHue (PU3UUeCKON BeJIMUMHbI
C U3BECTHBIMU JJaHHBIMU
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1.8

PacCIio3HaBdATb HpO6J’IEMLI, KOTOpbIE MOJXHO pE€EHInThb IIpHU IMOMOIIN
Cl)I/IBI/I‘-IECKI/IX MeTOJO0B, HCIIO0/Ib3YyA OITMCaHue nccjieaoBaHysd,
BBIJEJ/IATE IIPOBEpsAeMOe IMpeAroIoKeHre, OLeHUMBATh IIPABHUJIBHOCTDb
TMopsAaKa IrnpoBeJeHrda nCCiie JOBAHWSA, [4€/1daTh BBIBO/JbI

1.9

MPOBOJIUTH  OMbITBI TI0  HabmofeHut0  (GU3NUYEeCKUX  SIBJIEHUM
U (U3NUeCKUX CBOWCTB Tel: (OPMY/IUpPOBaTh IPOBepsieMble
TIpeATIoNoXKeH s, CoOMpaTh  YCTAaHOBKY W3  TPeJJIOXKeHHOTO
000pyZI0BaHusI, OMUCHIBATh X0/, OTbITa U (HOPMYJTUPOBATh BHIBO/IbI

1.10

BBITIOJIHATH TPsIMble H3MepeHUs] C UCMO/Ab30BaHUEM aHa/IOrOBbIX
nmpubOpOB ¥  [aTUMKOB  (DU3MUECKUX BEeJIUYWH, CpPaBHUBATh
pe3y/nbTaTbl W3MEPEHHMM C yd4eTOoM 3aflaHHOM  abCOMIOTHOM
TOTPeITHOCTH

1.11

MPOBOAUTL  HCC/Ie[JOBaHUE  3aBUCMMOCTH  OJHOW  (DU3HUUeCKOU
BEeJIMUMHBI OT [JIPyTOM C WCIO/Jb30BAHUEM TIPSIMBIX W3MEpPeHUM:
T7IaHUPOBaTh HUCC/Ie/loBaHUe, COOMpAaTh YCTAHOBKY U BBITIOJIHATD
v3MepeHus, CaeAys TNpeAJioKeHHOMY TUlaHYy, (DUKCUpPOBATh
pe3y/ibTaThl MOTyYeHHON 3aBHCUMOCTH B BuUZe Tabsui] U rpadukos,
JleslaTh BBIBO/IBI TI0 pe3yJibTaTaM MCC/Ie[0BaHuUs

1.12

MPOBOJUTh  KOCBEHHble  U3MepeHusi  (U3UUeCKMX  BeJUYMH:
TIJIAHUPOBATh U3MepeHus, COOUpaTh KCTiepUMeHTabHYI0 YCTaHOBKY,
ciefysi TIpe[JIOKEHHOW WHCTPYKUMW, W BBIUMC/SATH 3HaueHue
BeJTUUYUHBI

1.13

cob/mojaTh MpaBWia TeXHUKA Oe3omacHOCTA mpu  pabore
c labopaTopHbIM 060PY/I0BaHHEM

1.14

XapaKTepu30BaThb TIPUHIUIIBI  IeUCTBUSI W3YUYeHHBIX TPHUOOPOB
Y TeXHUYeCKUX YCTPOWMCTB C OIOPOM Ha WX OIHCAHHs, MCTIOJIb3YS
3HaHUS O CBOMCTBaX (U3MUECKHUX SBAEHWM U HeoOXOANMbIe
(busrueckue 3aKOHOMEPHOCTH

1.15

PacCIio3HaBATh TIPOCTHIE TEXHHUYECKHUE YCTpOﬁCTBa N MU3MEPUTE/ILHbIE
HpI/I60pr 10 CXeéMadM M CXeMdTHYHBIM PHUCYHKdM, COCTaBJ/IAATb CXEMBbI
3JIEKTPHUYEeCKHX L[El'[@ﬁ C TII0C/1edO0BdTe/IbHBIM W IIapd/ljie/IbHbIM
CcoeJHEHHEM  3JIEMEHTOB, pd3/iM4ad  yC/IOBHLBIE 0003HaueHus
3JIEMEHTOB 3JIEKTPUUECKHUX I.[@l'[@ﬁ

1.16

TPUBOAUTHL TIpUMepbl  (HaXOAWTb WHGOPMAIMI0O O MpUMepax)
MPaKTAYECKOT0 HCIO/Tb30BaHUS (bu3rnuecKux 3HaHUU B
MOBCEeHEBHON JKWU3HU i obecriedeHWsT 0e30MaCHOCTH  TIPH
obparieHny c rpubopamMu U TeXHUUeCKUMU yCTpOCTBaMU,
COXpaHeHUst 3/JOpPOBbSI U COO/IO/IEHHST HOPM SKOJIOTMUeCKOTo
TOBe/IeHHS B OKPY KarolLlel cpejie
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1.17

OCYILIeCTB/ISITh TTIOMCK MH(OPMaLK (U3MYeCKOro Co/lepKaHus B CeTU
VHTepHeT, Ha OCHOBe WMEIOLIUXCS 3HAaHUU M TIyTeM CpaBHEHUS
JIOTIOJTHUTEe/TbHBIX WMCTOYHUKOB BbIZIE/IATh MH(GOpPMaLUIo, KOTopas
SIBJISIETCS] TIPOTUBOPEUNBOM HUTU MOXKET OBITh HeIOCTOBEPHOM

1.18

WCTIOMb30BaTh TPU  BBLITIOJIHEHWM yueOHbIX 3aZlaHUN  HayuHO-
MOMYJIIPHYIO JIATEepaTypy (PU3MUYecKOro CoJep>KaHUs, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT; B/aZieTb MpUeMaMH
KOHCIIeKTHPOBaHUs TeKCTa, peobpa3oBaHus WHGOPMALUU U3 OJHOU
3HAKOBOW CHUCTEMBI B JIPYTYIO

1.19

co3/iaBaTh COOCTBEHHbIE MUCbMEHHbIe U KpaTKKe YCTHbBIE COODIIeHuS,
06006111ass HGOPMaIIMIO W3 HECKO/JbKUX HCTOUYHUKOB (hHU3UUECKOT0
cofepKaHusi, B TOM uWCAe MNyOJIUYHO TMpeACTaB/sATh pe3yJ/bTaThl
MPOEKTHOW W/IM HWCC/Ie[OBAaTe/IbCKOM [1eATeIbHOCTH, TIPU  3TOM
rPaMOTHO WCII0/hb30BaTh M3yUeHHbIM TOHSTUMHBIA armapaT Kypca
(hM3UKH, COMPOBOXK/AATh BBICTYTUIEHUE TTpe3eHTaLuen

1.20

TIPU BBITIO/THEHUN Y4eOHBIX MPOEKTOB U WCC/IeJOBaHUM (U3UUeCKUX
TIPOLIECCOB pacrpefiesiATb 00S3aHHOCTA B TPYIIe B COOTBETCTBUU
C TIOCTaB/AeHHBIMM 3a/lauyaMU, C/JAe[UTh 3a BBLITIOJIHEHHWEM TJIaHa
JIeCTBUM W KOPpPEeKTHpOBaTb  €ro, aJeKBaTHO OLIeHWBAaTh
COOCTBEHHBIM BK/IaJ B [IeSTEJIbHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOe  B3auUMO/IeICTBUe,  TIPOSIB/IIS ~ T'OTOBHOCTh
pa3peliatb KOHGIUKThI

IIpoBepsieMbie 3/1IeMeHTbI COJepP>KaHMs

Koz Koz [IpoBepsieMble 371eMeHTbI COZleprKaHus
pasjena | 3jeMeHTa
6 TEIIJIOBBIE ABJIEHVA
6.1 OcHOBHBIE T10JI0’KeHUs MOJIEKY/IIPHO-KUHETUYECKON

TeOpUM CTPOEeHMs BelecTBa. Macca U pa3mepbl MOJIEKYII.
OnbIThl,  TMOATBEPXKJAIOLIMEe  OCHOBHbIE  TIOJIOJKEHUS
MOJIEKYISIPHO-KUHETUUEeCKOM Teopuun

6.2 Mojienm TBep/IOTO, >KUJKOTO M Ta3000pa3HOTO COCTOSTHUM
BeljectBa. Kpucrammmueckre u aMopdHbIe Tejia

6.3 OOBsicCHEHHE CBOMWCTB ra3oB, JKUAKOCTEH U TBEpPIBIX Tell
Ha OCHOBe T0JI0OKEeHUN MOJIEKY/ISIPHO-KUHETUUECKOM
TeOpUU

6.4 CmauvBaHuve U Kalu/uIsIpHbIe SIBIeHUs
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6.5 TeryioBoe paciivpeHue u cxaTue

77



denepanbHast pabouast mporpamma | dusmka. 7-9 knaccel (0a30BbIl YPOBEHB)

6.6 Temnepatypa. CBg3b  TeMmreparypsl CO  CKOPOCTBIO
TeIJIOBOI'O [IBW)KeHUs YaCTHL]

6.7 BHyTpenHsis 3Heprusi. CriocoObl M3MeHeHUsi BHYTpeHHei
SHEPruM: Terjionepesaya U coBeplieHre paboThl

6.8 Bugel Teruionepesaud: TeruvIONpPOBOAHOCTb, KOHBEKLU,
y3jlyuyeHue

6.9 KomuecTBo TerioThl. Y ie/bHas TelJIOeMKOCTh BelllecTBa

6.10 TeryiooOMeH ¥ TeIUIOBOe  paBHOBecHe.  YpaBHeHUe

TeryIoBoro OasaHca

6.11 [InaBiieHve M OTBepJeBaHWe KPUCTA/UIMYECKHUX BelleCTB.
Y nenbHas TernioTa IJIaB/IeHUs

6.12 [Tapoobpa3oBanue W KoHZeHcanus. Vcrmapenue. Kurenue.
YnenbHas  TeruioTa  MapooOpa3oBaHUs.  3aBUCUMOCTD
TeMIiepaTyphl KAMTeHUs1 0T aTMOC(HEepPHOT0 JjaB/IeHUst

6.13 Bria)xHOCTh BO3/yXa

6.14 OHeprus TOIIMBa. Y Je/ibHas TersioTa CrOpaHus

6.15 [TpunIMIIEI paboThI TeroBbIX ABurareneit KI1/1 TersioBoro
nBuraresis. TernsioBble ABWTraTeNM W 3alljuTa OKpYrKarollleu
cpebl

6.16 3aKOH COXpaHeHWs W MpeBpallleHusl SHepruy B TeIUIOBBIX
ripoLieccax

6.17 [TpakTHueckue paboThI:

OmnBITEI TI0 OOHAPY)KEHUIO JIEMCTBHUS CHU MOJIEKY/ISIPHOTO
TIPUTSDKEHUSI.

OmBITHI TI0 BhIPAIIMBAHUIO KPHCTA/IJIOB TTIOBAPEHHOM COJTH
W/ caxapa.

OmnbITel TI0O HAO/TFOZIEHWIO TETIOBOTO pacIlipeHUsl Ta30B,
JKUAKOCTe! U TBepJpbIX TeJl.

OmnpezenenHyve faBjieHNs BO3yxa B Oa/lsIoHe IITpUIia.
OnbITel, /AeMOHCTPUDYIOIIME  3aBUCUMOCTb  JlaBJIeHHs
BO3/[yXa OT ero 00bemMa ¥ HarpeBaHUsI WU OXJIaXK/IeHUSI.
[IpoBepka rumoTe3bl JIMHEMHOW 3aBUCUMOCTH  [IJTUHBI
CTOJIOMKA JKUJKOCTU B  TEePMOMETPUUECKOW TpyOKe
OT TemriepaTyphl.

HabGsmofjeHe wW3MeHeHWS] BHYTpeHHeW SHeprum TeJa
B pe3y/ibTaTe Telljionepeaaur U paboThl BHEIITHUX CHJL.
WccnenoBanue siBjieHUs1 TeryiooOMeHa TIpU CMeIIMBaHUU
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XO0JIOJHOM U TOpsiuei BOJpI.

OrnipefiesieHMe KOMYECTBA TEMJIOTHI, MOJYYeHHOTO BOJOU
nmpu  TeruiooOMeHe  C  HAarpeTbiM  MeTa/UInueCKUM
uwirHapoMm.  OmipefienieHWe  yJIeJIbHOM — TeIJIOEMKOCTH
BelllecTBa. VccieoBaHye npoliecca UCrapeHusl.
OrnipefienieHue OTHOCUTE/TbHOM BJ/I&)KHOCTHU
Bo3ayxa. OrmpeneneHve  yJelbHOU  TeIJIOTHI
TJIaB/IeHUs JibJia

6.18 dusrueckrue ABI€HUA B IIPUPOJe:  ITOBEPXHOCTHOe
HaTsDKeHWe U KalMWIISIpHbIe SIBJIEHHS B TIPUPOJe, KPHUCTaIL/TbI
B mpupoje, usnyueHue CosiHLA, 3amep3aHue BO/J0EMOB,
MOpCKHe OpH3bl; 00pa3oBaHHe POChI, TyMaHa, MHesl, CHera

6.19 TexHuueckue  yCTpPOWCTBaA: KaluIsIphl, IIpUMepEI
VICIIO/Ib30BaHUsl KPUCTAJIIOB, JKUJKOCTHBIM TepMOMETD,
JlaTuvK TeMIlepaTypbl, TepMOC, CUCTeMa OTOIUIeHUSI [JOMOB,
TUTPOMETpPBI, TICUXPOMETp, MapoBas TypOWHa, [BUTATesb
BHYTPEHHEr0 CropaHusl

OJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OJieKTpU3aLys Tesl. [IBa poja 3/IeKTpUUYeCKUX 3apsioB

7.2 B3anmMmogelictBue  3apsbkeHHbIX Tell.  3akoH — KysoHa
(3aBUCMMOCTb CUJ/IbI B3aUMOJEUCTBUS 3apSDKEHHBIX Tell
OT BeJIMUYUHBI 3aPsSiZIOB U PACCTOSTHUS MEX/1Y TelaMH)

7.3 DJieKTpuyeckoe T1iojie. HarpsskeHHOCTb  3/IeKTPUUECKOTO
nonst. IlpyHUMO Cyneprno3uUyy  3JIeKTPUUECKUX T0Jeun
(Ha KaueCTBEHHOM YPOBHE)

7.4 Hocutenu  snekTpyuueckux  3apsijoB.  DJieMeHTapHbBIU
snekTpuueckut 3apsaza. Crpoenwe aroma. [IpoBogHVKM
U IU3JIeKTPUKU

7.5 3aKOH COXpaHeHHUs 3/IeKTPUUeCKOro 3apsia

7.6 DNeKTpu4eCcKum TOK. YcnoBus CyLL|eCTBOBaHUS
3/1eKTPUUYECKOTr0 TOKa. VICTOUHMKU MOCTOSIHHOTO TOKa

7.7 [lericTBYSL 3/IEKTPUUECKOr0 TOKa (TeryioBoe, XMMHUYECKOe,
MarHuTHOe). DJIeKTPUYECKHUH TOK B JKUJKOCTSIX U rasax

7.8 Onexktpuueckasg Uenb. Cuwia TOKa.  OJIeKTpU4ecKoe
HaripsvkeHue

7.9 CompoTvBiieHHe NPOBOJHUKA. YelbHOe COMPOTHBIIEHUE
BellleCTBa
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7.10 3akoH OMa /11 yyacCTKa Lieru

711 [TocnemoBaTesnibHOE 51 rapasiiejibHoe coeJjiHeHe
TPOBO/JHUKOB

7.12 PaboTa ¥ MOIITHOCTh 3/IEKTPUUECKOT0 TOKa. 3aK0H Koy is-
JleHua

7.13 OneKTpuueckrie Lenu U ToTpeOuTen  3/1eKTpUUecKou

JHEPIrvu B 6bITy. KOpOTKOE 3dMBbIKdHHE

7.14 [TocTosiHHBIE MarHuThl. B3aMMojelicTBHe  TOCTOSIHHBIX
MarH1uTOB
7.15 MarnuTtHoe 1oJie. MarHUTHOe 1oJie 3eMJ/IM U ero 3HaueHue

[UTd )KU3HU Ha 3emiie

7.16 OneIT Opcrega. MarHutHoe 1ojie 3/1IeKTPUUeCKOro TOKa.
[IpuMeHeHUe 3/IeKTPOMAarHUTOB B TEXHUKE

7.17 [elcTBYe MarHUTHOTO TMOJII Ha TMPOBOJAHUK C TOKOM.
OJIeKTpO/BUraTe/ib [OCTOSTHHOIO TOKa. lcrosib3oBaHue
371eKTpO/IBUTaTeen B TeXHUUECKUX  YCTPOMCTBAx
Y Ha TPAHCIIOpTe

7.18 OmnbiTel @apazesi. SBneHre 3/1eKTPOMarHUTHOW HUHYKLIWU.
IIpaBuio JleHua

7.19 OnektporeHepatop. CriocoObl MOMyueHHs 37eKTPUUYeCcKOu
9Hepryuuv. JNeKTPOCTaHIIMYA Ha BO30OHOB/ISIEMBIX UCTOUHHKAX
SHeprumn

7.20 [TpakTrueckue paboTHI:

OmnbBITEI 110 HAO/MIOIEHHIO 37IEKTPU3AIUKM Tel WHAYKIHeH
Y TIpYU COTTPUKOCHOBEHUH.

WccnemoBanue NEeUCTBUS 3JIEKTPUYECKOTO TIOJISI
Ha TIPOBO/IHUKU U [AN3JIEKTPUKH.

Cbopka u TmpoBepka pabOTBI 3/IEKTPUUECKOW  IIeTr
TIOCTOSTHHOT'O TOKa.

Vi3mMepeHHe U pery1MpoBaHUe CHIIbI TOKA.

Vi3mepeHHe 1 pery/IMpoBaHKe HaIlPsOKEeHHSI.

WccnemoBanvie 3aBUCUMOCTUA CHJIBI TOKA, WAYIIErO uepes
Pe3uCTOp, OT COTPOTHB/IEHUSI PE3UCTOpPa M HAIPSDKEHUS
Ha pe3nCTOope.

OmbITHI, AEMOHCTPUPYIOIHE 3aBUCUMOCTh 3JIEKTPUUECKOTO
COTIPOTHMBJ/IEHUS] TIPOBOJHUKA OT €ro [/IMHBI, TUIOL[AAN
TIOTIEPeYHOr0 CeueHusi U MaTepHaria.
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[IpoBepka ripaBu/Ia CJI0KeHUsI HarpsbKeHun
I1pY I10C/1e/10BaTe/IbHOM COeZJUHeHNUU [IBYX Pe3UCTOPOB.
[IpoBepka mpaBuia [Jjsi CWIbl TOKA MNPU Tapasuie/ibHOM
COeIMHEHWH Pe3UCTOPOB.

OmnpegeneHre paboThI 3/IEKTPUUECKOTO TOKa, UAYIIETO uepe3
pe3ncCTop.

OrnpesenieHve MOILJHOCTHU 3/1eKTPUUECKOro TOKa,
BbI/IeJIIEMOM Ha Pe3nCTope.

WccnenoBaHye 3aBUCUMOCTU CWIBI TOKA, UAYLEro yepes
JIAMITOYKY, OT HamnpsoKeHWst Ha Hel.

Ornpepenenue KII/l HarpeBatess.

WccnenoBaHre MarHUTHOTO B3aMMOJEHMCTBUSI TTOCTOSTHHBIX
MarHuTOB.

W3yueHre MarHUTHOTO T0JISI TIOCTOSTHHBIX MarHUTOB MPU UX
00beIlMHEeHUH U pa3/ie/IeHrH.

WccnenoBaHue JlelicTBUS 3/1eKTPHUUECKOT0 TOKa
Ha MarHUTHYHO CTPEeJIKY.
OnbITHI, JIeMOHCTpHUpYHOIHe 3aBHUCHUMOCTD CUJIBI

BBaHMOAEﬁCTBHH KdaTYyIIKKX C TOKOM U MdalrHHUTAa OT CHUJIbI TOKd
W HAITpaBJ/IEHHWS TOKA B KATYIIKe.
I/IBYQEHI/IE ,Z[EﬁCTBHH MdI'HUTHOI'O TIIOJIA Hd IIPOBOJHHK

C TOKOM.
KoHcTpyupoBanue U HU3yyeHue paboThI
3J/IeKTPOJBUrATe/IA. N3mepenue KII[

371eKTPO/IBUTaTeTbHOM YCTaHOBKH.

OnbITBl TI0 WCC/IeIOBAHUIO SIBJIEHUSI 3/IEKTPOMAarHUTHOU
HH/IYKIUU: Hcc/e/joBaHre V3MeHeHUM 3HauyeHUsI
Y HarpaBJ/ieHUs1 UHYKIIMOHHOTO TOKa

7.21 dusnueckre SIBJIEHUsI B NIPUPOJe: 37IeKTPUYeCKue SBIeHUs
B arMmocepe, 3M€KTPUYECTBO JKUBBIX  OpPraHU3MOB,
MarHuTHOe 1oJjie 3emM/, Jpeud IMoJIHCOB, POJib MarHUTHOTO
TOJ1S [I/151 J)KU3HU Ha 3emiie, TIOJIIPHOE CUSTHUE

7.22 TexHrWueckue YCTPOMCTBA: SJIEKTPOCKOIN, amIepMeTp,
BOJIbTMETD, PEOCTaT, CUETUMK 3JIEKTPUYECKOW SHEepruu,
3/7IeKTPOOCBETUTE/IbHbIe 1110)7(010)0) A8 HarpeBare/ibHbIe
3/IEKTPONPHUOOPEI (mpuMephl), 3/1eKTpUUeCcKue
NpeJOXpPaHUTe/Id,  3/IeKTPOMAarHur,  3J1eKTPOJBUraTe/b
TOCTOSIHHOI'O TOKa, FeHepaTop MOCTOSHHOIO TOKA
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9 K/TACC
IIpoBepsieMble MpeMeTHbIE pe3y/IbTaThl OCBOEHHsI OCHOBHOW 00pa3oBaTe/IbHOM
NMporpaMmsbI
Kop [IpoBepsiembie TipeiMeTHbIE Pe3y/IbTaTbl OCBOEHUS] OCHOBHOM
TpOBEpsiIeMOr0 obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHus
pe3yJibTaTa
1.1 WCII0/1b30BaTh U3yYeHHbIe [TOHATUSA
1.2 pas3nuyarh SIBJIEHWSI MO OIMCAaHHWI0 MX XapaKTepHbIX CBOWCTB
M Ha OCHOBe OIBbITOB, [I€MOHCTPUPYIOLIMX JaHHOe (u3nUecKoe
sIBJIeHUE
1.3 pacrio3HaBaTb TMpPOsIBJIEeHWE U3YUYeHHbIX (DU3UUYECKUX SIBIeHUU
B OKpY>KaroIeM MHUpe, B TOM uucie (pu3nueckue siBjieHusi B IPUPOJe,
TIPU 3TOM TepeBO/IUThH MPAKTUUECKYIO 3a/lauy B yueOHYIO, BBIJENSThH
CyllleCTBEHHbIe CBOWCTBA (MIPU3HAKHU) (DU3UUECKUX SIBIEHUN
1.4 OMUChIBaTh U3yUYeHHble CBOWCTBA Te/l U (hU3UUYECKUe SIBJIEHUS,
WCIONb3ysi (pU3WUeCKUe BeJIUUMHBI, TPU OMNWCAHUU TPaBUJILHO
TPakKTOBaTh  ()M3MUECKUH  CMBICJ  MCIOJIb3YeMbIX  BEJIUUMH,
0003HaueHUs ¥ eZIMHULIBI HHU3UUECKUX BETUUNH, HAXOUTh (hOPMYJIbI,
CBA3BIBAIOIME JIaHHYI (DU3UYECKyl0 BeIWYMHYy C JPYTUMHU
Be/IMUYMHAMK, CTPOUTh TpaUKA  M3y4YeHHbIX  3aBUCHMOCTEHN
(bu3rUeCcKuX BeTMUMH
1.5 XapaKTepu30BaTb CBOMCTBA TeJl, (hU3MUecKue SIBeHUSI U MPOLeCChI,
WCIO/b3ysl W3yYeHHble 3aKOHbl, MPU 3TOM [JaBaTb CJOBECHYIO
(OpMy/IMpDOBKY 3aKOHa W 3alMChIBaTb €ro MaTemMaTH4YecKoe
BbID@KEHUE
1.6 00BSICHATH (U3MUecKre TIPOLeCChl U CBOMCTBA Tel, B TOM 4YHCJIe
Y B KOHTEKCTe CUTYyalluil TPaKTHKO-OPUEeHTUPOBAHHOTO XapakKTepa:
BLISIB/IITh  TIPUUMHHO-C/IE/ICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE
Y3 2—-3 JIOTUYECKUX LIAroB C MOMOIIbI 2—3 M3y4YeHHbIX CBOMCTBA
(hr3nUecKux siBJeHUH, (PU3NUeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU
1.7 pellaTh pacyeTHble 3ajauu (omMvparlecs Ha CUCTeMy u3 2-3

ypaBHEHHﬁ), HCII0J/Ib3ySd 3dKOHBI U (bOpMYJ'ILI, CBA3BIBAROIIIHE
(bI/IBI/I‘-IECKI/Ie B@/IMYMHBI: Ha OCHOBE€ dHd4/IM3a YC/JIOBHUA 3a4[d4u
3aIlTMChIBATH KpaTKoe ycdj10Bue, BLIABJIATH HeaoCTaroue
WIA U30BITOUHBIE AddHHBIE, BBI6I/IpaTI: 3dKOHBI H (bOpMY]IbI,

HeoOXoAMMble [T pellleHus], TIPOBOJUTbL pacueThbl W OlleHUBaTh
peanucTUYHOCTh TIOTyUeHHOI'0 3HaueHusl (PrU3nueCcKoi BeJTMUHMHbI
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1.8

pacrio3HaBaTh MpoO/ieMbl, KOTOPble MO>KHO PEIIUTh TPU TIOMOIIH
(U3MUeCcKMX MeTOJOB, WCIIO/b3ys ONMCaHWe  HCC/e/l0BaHus,
BbIJle/IITh TIpOBepsieMoe Ipe/IIo/IoJKeHue, OLleHUBaTh [PaBU/IbHOCThb
rnopsiika TIpOBe/|eHUs WCCJIeJOBaHUs, JienaTb BbIBO/IbI,
VMHTepIIpeTUPOBaTh pe3y/bTaThl HAOIIOeHN! U OTILITOB

1.9

MIPOBOJUTL  OMBITBI 1O  Hab/MOJeHWI0  (PU3NUeCKUX  sIBJIeHUN
uny (pU3nuecKux CBOMCTB TeJl: CAaMOCTOSITE/IbHO COOUpaTh YCTAHOBKY
13 n30bpITOUHOr0 Habopa 0060py/10BaHMsI, OMMUCHIBATH XOZ, OTbITa U €ro
pe3yJibTaThl, (POPMYJ/IMPOBATh BBIBO/bI

1.10

MPOBOAUTL TIPU HEOOXOAWUMOCTH CepUI0 TIPSAMBIX H3MepeHHH,
ornpejiesisia CpeJlHee 3HaueHUe HW3MepsieMOM Be/WurHbl ((hOKyCHOe
paccTosiHMe cobupatolieli JMH3b1), 000CHOBBIBaTh BBIOOp cCIiocoba
r3MepeHus (M3MEepUTE/ILHOTO TTprubopa)

1.11

MPOBOJIUTh HWCC/Ae[0BaHUE 3aBUCUMOCTEd (PU3NUYECKUX BeUYUH
C WCII0/Tb30BaHUEM TMPSIMBIX W3MEepEeHHUN: TJIAHUPOBATh
HccieloBaHue, CaMOCTOSITe/TbHO COOMpAaTh yCTaHOBKY, (DUKCHPOBATh
pe3y/abTaTbl MOJyYeHHOW 3aBUCMMOCTH (H3MUYECKUX BeJMUMH B
BUje Tabmuiy u rpadHUKOB, JeaTh BBIBOABI T10 pe3yJbTaTaM
VICC/IeJOBaHUS

1.12

MPOBOJUTh  KOCBEHHble  U3MepeHusl  (U3UUeCKUX  BeJUYMH:
TJIAHUPOBATh M3MepeHusi, COOUpaTh SKCIIepUMEeHTa/bHYI0 YCTaHOBKY
Y BBINOJHATh M3MepeHus, Caefys TIpe[JIO’KeHHOW WHCTPYKLWH,
BBIUMCJ/IATH 3HAUeHHWe BeIMYMHbl U aHaJM3UpOBaTh IOJyUYeHHbIE
pe3y/bTaThl C YUETOM 3aJjaHHOU MOrPELIHOCTH U3MepeHu

1.13

coO/mofaTh MpaBWIa TeXHUKA  0Oe3omacHOCTH Tpu  pabote
c 1abopaTopHBIM 0060PYI0BaHEM

1.14

pa3nuMyaTh OCHOBHbIEe MPU3HAKWA U3yUeHHbIX (U3MUYEeCKUX MOJesiei:
MaTepHrasbHasi TOUKa, abCOJTIOTHO TBEPZ0e TeJI0, TOUEUHBIM NCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IJlaHeTapHasi Mo/le/ib aTOMa, HYK/IOHHasi
MoZie/lb aTOMHOTO si/ipa

1.15

XapaKTepu30BaTb TPUHLIMIBI IeWCTBUSI U3Y4YeHHBIX MPUOOPOB
Y TeXHUYeCKUX YCTPOWCTB C OIMOPOM HAa WX OIMCaHHWs, UCMOJIb3YS
3HaHUSI O CBOWCTBAaX (PU3MUECKUX SIBJeHUA U HeobXoJuMble
(busryeckre 3aKOHOMEPHOCTH

1.16

WCIIO/Mb30BaTh CXeMbl U CXeMaTHUHble PHUCYHKA U3yYeHHbBIX
TeXHUUECKUX YCTPOMCTB, M3MepUTeTbHbIX nipubopoB
Y TeXHOJIOTUUECKUX TTPOLIeCCOB TIPU PellleHNH yueOHO-TIPaKTUUeCKUX
3a/]a4, ONITHUECKUEe CXEMbI JIJIsi TIOCTPOEHHsT U300payKeHHH B IIJIOCKOM
3epKasie U cobuparoliieii TMH3e
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1.17

MIPUBOJUTH TIpUMephbl  (HAaXOAuTh HWHGOPMAI[MI0O O IIpUMepax)
MPaKTUYECKOTO  WCMO/b30BaHUS  (U3MYECKWX  3HAHUM B
MOBCEHEBHON JKWU3HU i  obecriedeHWss 0e30MaCHOCTH  TIPH
obpaiijeHun ¢ mipubopamMu U TeXHUUECKUMHU yCTPOMCTBaMH,
COXpaHeHust 3/JOPOBbSI U COO/IOIEHHUST HOPM SKOJIOTMUeCKOro
TOBe/IeHNs B OKPY Karolllel cpejie

1.18

OCYILEeCTB/ISITh TOUCK MH(POpMaLK (DU3NUYECKOTO COZlepKaHusl B CETU
WHTepHeT, C€aMOCTOAITEJIbHO (DOPMYy/MpPYs TIOMCKOBBIM  3arpoc,
HaXo[UTb MYTU  OlpejeneHuss JOCTOBEPHOCTH  MOJy4eHHOU
vH(OpMalMM Ha OCHOBe WMENIIUXCS 3HaHWUM U [IOTOJHUTE/bHbIX
HMCTOYHUKOB

1.19

WCIO/Ib30BaTh TPU  BBIMIOJTHEHUM yueOHBIX 3alaHuld  Hay4yHO-
MOMYJIIPHYIO JIUTepaTypy (PU3NUYecKoro cojiep>KaHusi, CIipaBOUHbIe
Marepuasbl, pecypcbl cetu VIHTepHeT; BiaZieTb TpHeMaMu
KOHCITEKTUPOBaHUsI TeKCTa, npeobpa3oBaHus UHGOPMAaLIMKU U3 OJTHOM
3HAaKOBOW CHUCTEMBI B JPYTYIO

1.20

co3/laBaTh COOCTBeHHbIE IMMCbMEHHbIE U YCTHBIE COOOITIeHUS
Ha OCHOBe WH(pOpMAalUU M3 HEeCKOJIbKUX HUCTOYHUKOB (PU3UUECKOTO
cofiep)KaHus, TyOJUYHO TIPeACTAB/ATbL pe3y/bTaThl TPOEKTHOU
WM UCCIef0BaTeNbCKOW esiTeTbHOCTH, MPU 35TOM TPaMOTHO
WCIIO/Ib30BaTh M3YyUYE€HHBbIM TOHSATUMHBIM  afnmnapaT K3yuyaeMoro
pasfena (U3MKU U COMPOBOXK/JAThb BBICTYILIEHWE Mpe3eHTalueil C
yueToM 0COOeHHOCTel ayJUTOPHUU CBePCTHHUKOB

1.21

TIPU BBITTO/THEHUN Y4ueOHBIX MPOEKTOB W WCC/IeJOBaHUM (hHU3NUeCKUX
TIPOLIECCOB pacrpefieisiTb 00s3aHHOCTA B TPYINie B COOTBETCTBUU
C TIOCTaBJeHHbIMU 3aJjayaMH, CJeUTb 3a BBINOJTHEHUEM IlJlaHa
JEeUCTBUM UM  KOPPEeKTHMpPOBaThb €ro, aJlekBaTHO  OL|€eHUBATh
COOCTBeHHBI BK/IAZ, B JeSTeJbHOCTb TPYIIbl, BLICTPAaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJIEMICTBUe,  TIPOSIB/ISIA ~ TOTOBHOCTH
pa3peliiatb KOHGIUKThI

IIpoBepsieMble 3/1eMeHTbI CO/leP)KaHHUSA

Koz Koz [IpoBepsieMble 3/ieMeHTHI COepPyKaHus
pasziesna | 3jeMeHTa
8 MEXAHUYECKUNE ABJIEHUA
8.1 MexaHuyeckoe JBuwKeHre. MaTepranbHas Touka. CucTtema
oTcuera
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8.2 OTHOCUTETLHOCTh MEXaHUYECKOTO JBU)KEHUS

8.3 PaBHOMepHOe NpsSAMOIMHENHOE [IBU)KEeHVe

8.4 HepaBHOMepHOe mnpsiMo/iMHeMHOe JBwkeHue. CpegHss
M MrHOBEHHas CKOPOCTb Teja TMpPU HepaBHOMEPHOM
JBVKEHUU

8.5 YckopeHue. PaBHOyCKOpeHHOe TPsSIMOJIMHENHOE [IBU)KEHUe

8.6 CBoboaHoe nazieare. OnbITh [anuest

8.7 PaBHOMepHOe [BuXeHUe T110 OKpyKHOCTU. I[lepuon wu

yactora obpaijenus. JIuHeliHasi W yIJIOBasi CKOPOCTH.
LleHTpOCTpEMUTE/ILHOE YCKOPEHe

8.8 [TepBeIit 3aKk0oH HbroTOHA

8.9 Bropoii 3akoH HbtoTOHa

8.10 Tpetui 3akoH HetoTOHA

8.11 [IpuHLMIT CyTIepIio3uLIuU CUJT

8.12 Cwuna ynpyroctu. 3akoH ['yka

8.13 Cusia TpeHUs: CyJia TPeHUsI CKOJIbKeHUsI, CHJia TPeHUs

IMOKO4, Apyrye BUAbl TDEHHA

8.14 Cuia TSKeCTU U 3aKOH BCeMUPHOT'O TATOTeHUs. Y CKOpeHue
CBOOOHOTO Ma/IeHuUs]

8.15 HBrkenve myiaHet BOKpyr CosHua. IlepBas kocMuueckas
CKOpOoCTb. HeBecomocCTh 1 eperpysku

8.16 PaBHOBecre MaTepHalbHON TOUKUA. AOCOMIOTHO TBepzoe
Teso

8.17 PaBHOBecre TBepJOro Tela C 3aKpeIvieHHOM  OChIO
BpaieHus. MoMeHT cusbl. LIeHTp TsokeCcTu

8.18 Nmnyisc Tesa. VI3MeHeHWe uMIlyibca. VIMITy/IbC CUbI

8.19 3aKOH COXpaHeHust UMITyJIbCca

8.20 PeakTuBHOE AB>KEHUE

8.21 MexaHnyeckasi paboTa ¥ MOIHOCTb

8.22 Pabora cum TsHKeCTH, yIripyroctd, TpeHus. CBsi3b SHEPryuu
1 paboThI

8.23 [ToreHLManbHas SHEPrys Teja, MOJHATOr0 HaJl [TOBEPXHOCTHIO
3emsiu
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8.24

[ToTeHManbHas SHEPrUsi CKATOW MPYKUHBI

8.25

Kunetnueckas sHeprusi. Teopema 0 KWUHeTHUECKOU SHEPrUr

8.26

3aKOH COXpaHeHUs1 MeXaHUUeCKOU SHeprun

8.27

[TpakTrueckue paboTHI:

OmpezieieHe CpefiHel CKOPOCTH CKOJIbKeHUs Opycka
WU BYKEHUS 11apUKa M0 HaK/IOHHOM TJIOCKOCTH.
OmnpesiesieHe YCKOpeHHsi Tefa TPU PaBHOYCKOPEHHOM
JIBVDPKEHUU T10 HaK/TIOHHOM TIJTIOCKOCTH.

WccnenoBaHue 3aBUCMMOCTH MYTH OT BpeMeH!

IPpU  paBHOYCKODEHHOM  JIBIDKeHWHW 06e3  HauvajbHOM
CKOPOCTH.

[TpoBepka ruMoTe3bl: €CIU TPU  PABHOYCKOPEHHOM
IBIDKeHUM 0e3 Hadya/bHOM CKOPOCTU MYTH OTHOCATCS Kak
psii HEUeTHBIX YMCeJl, TO COOTBETCTBYIOL[HE TMPOMEKYTKH
BpeMeHH! O/IMHAKOBBI.

ViccnenoBaHue 3aBUCMMOCTUA CUJ/IbI TPEHUSI CKOJIb)KEHUsI
OT CHJIbI HOPMAaJILHOTO /IaBJIeHUS.

Omnpenenenve Ko3hduiieHTa TpeHUsI CKOJIb)KeHUSI.
OnpefesieHre >KeCTKOCTH TPY>KUHBI.

Omnpegenenre paboThl CHIbI TPEHUSI TIPU paBHOMEPHOM
JIBVD)KEHUU TeJsia 10 TOPU30HTaTbHOM MOBEPXHOCTH.
Omnpegenenve paboThl CUBI YOPYTOCTU TPH  TIOABEME
rpy3a C WCIOb30BaHUEM HETIOIBWKHOTO U TIOABW)KHOTO
6/10KOB

8.28

®du3nueckue SBJIEHUS B npupoje: IpWJINBbBI MU OTJ/IMBEI,
ABDKeHHE IIJIaHeT ComHeuHoM CUCTEMBI, PEdAKTHUBHOE
ABI)KeHHe )XHMBbIX OPraHn3MOB

8.29

TexHuyeckue YCTPOKMCTBA: CIIUIOMETP, JaTUNKHU
TOJIO’KEHUSI, PACCTOSIHUSI ¥ YCKOPEHUs], PaKeThbI

MEXAHNYECKHNE KOJIEFAHUA N1 BOJIHBI

9.1 KonebatensHoe fBrbkeHHe. (OCHOBHBbIE XapaKTePUCTUKU
KoJyieOaHWM: TIepro/, YacToTa, aMIUTUTYa

9.2 MaTemMaTHUyeCKrW Y TIPYKUHHBIM MasiTHUKU. [IpeBpaitieHue
SHepryu npu KosiebaTeslbHOM JBM)KEHUU

9.3 3aryxaroie KonebOaHusl. BbIHY)KIeHHbIe  KoeOaHUS.

Pe3onanc
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94 Mexanuueckue BOHbBL. CBOMCTBA MeXaHUUECKHUX BOJIH.
[IpomonbHble W MONepeuHble BOHBL.  [I1MHA  BOJHBI
M CKOPOCThH €ee pacrnpocTpaHeHUs. MexaHUUeCKre BOJIHBI
B TBEP/IOM TeJie, CeiCMUYeCKUe BOJIHbI

9.5 3ByK. ['POMKOCTE ¥ BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 WH(ppa3ByK 1 yJIbTpasByK

9.7 [TpakTryeckue pabOTHI:
OmnpefeneHde  YacTOThl W Tlepuofia  KoJjiebaHui
MaTeMaTU4yeCcKoro MasiTHUKaA.
OmnpejeseHre YaCcTOThI U Meproia KoyiebaHW TIPY>KMHHOTO
MasiTHUKa
VccnemoBaHve ~ 3aBUCMMOCTHM  Tlepuojila  KojebaHWM
TMO/IBELLIEHHOr0 K HUTU I'Py3a OT JJIMHbI HUTHU.
WccnenoBaHve  3aBUCUMOCTM  Tepuoja  KoJsiebGaHUi
MPY>KMUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka He3aBUCUMOCTHU rieproza KoebaHui
rpys3a, TIOJBEIIEHHOr0 K HUTH, OT MacChl Trpy3a
1 KeCTKOCTH TIPY>KUHBI. VI3MepeHre yCKopeHUsi CBOOOIHOTO
TaJieHust

9.8 @du3nueckre SBJI€HUSI B TIPUPOZE: BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH,  3eMJIETPSICEHHWe, CelCMUYeCKWe  BOJIHBI,
L[yHaMH, 3XO0

9.9 TexHuyeckre  yCTPOWCTBA:  3XOJIOT,  MCIIOJ/Ib30BaHUe
y/bTpa3ByKa B OBITY U TEXHUKE

10 SJIEKTPOMATHUTHOE IT1OJIE N SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 OJIKTPOMarHuTHOe  T1i0jie.  DJIeKTPOMAarHWTHbIE  BOJIHBI.
CBOMCTBA 3/1€EKTPOMarHUTHbLIX BOJIH

10.2 [ITkana 3/1eKTPOMarHiTHbIX BOJTH

10.3 O/eKTpoMarHuTHasi Tipupoga cBeta. (CKOpOCTb  CBeTa.
BoJsiHOBBIE CBOMCTBA CBeTa

10.4 [TpakTHueckue pabOThI:
M3yueHne CBOUCTB 3/IEKTPOMAarHUTHBIX BOJH C TIOMOIIbIO
MoOHIBHOTO TenedoHa

10.5 dusuueckue siBJieHUs B MpUpoJe: brosoruueckoe AeicTeue

BUIUMOTO,  y/JAbTPA(UO/IETOBOTO U  PEHTreHOBCKOIO
W3/TyYeHur
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10.6 TexHnueckue yCTpPOWCTBA: HCI10/1b30BaHKe

371eKTPOMarHUTHBIX BOJIH [I/I1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmojesib cBeTa. VICTOUHUKU CBeTa

11.2 [IpsiMonMHeHOe pacrpoCTpaHeHWe CBeTa

11.3 OtpaxkeHnue cgeta. [1110ckoe 3epkasio. 3aKOH OTpa)kKeHus1 CBeTa

11.4 [Ipenomnenue cBeta. 3akoH TipesiomyieHus1 ceeta. [losHoe
BHYTPEHHee OTpa)keHue CBeTa

11.5 JIunza. Xof /yyen B IMH3e

11.6 OnTtuueckas  cucrema  (oToarmapara, MHUKPOCKOIA
Y TeJiecKoria

11.7 ['nas KaK ornThuyeckas cucTtema. bisopykocTb
Y [JaJIbHO30PKOCTh

11.8 Pa3niokeHue Genoro cera B crieKTp. OmbiTbl HbrOTOHA.
Crio)keHHe CrieKTpasibHbIX LIBeTOB. [lucrepcus cBeta

11.9 [TpakTrueckuie paboTHI:
WccnenoBaHnve 3aBUCUMOCTU yIjla OTpa)kKeHUsi CBETOBOI'O
Jlyya OT yrIJia rajeHusl.
V3yyeHre  XapaKTepUCTHK  W300pakeHWs  IIpegMeTa
B IVIOCKOM 3epKajie.
WccnepoBanuve 3aBUCUMOCTHU yIJjla MPesIOMJ/IeHUsI CBETOBOI'O
Jlyya OT yrIJia IajieHusi Ha rpaHuLie «BO3JYyX — CTEKJIO».
[Tonyuenne wu300pakKeHWM C TIOMOIIBIO cobuparolei
muH3bl.  OnipefienieHMe  (POKYCHOTO — pAacCTOSIHUS U
OITUUECKOMW CU/Tbl COOMparoIilel TMH3bI.
OmBITHI 110 pa3/io’KeHHI0 6eIoro CBeTa B CIIEKTP.
OneITel [0 BOCIIPUATHIO LiBeTa [peAMeTOB IIpU  UX
Ha0JII0/IeHHH uepe3 [IBeTOBbIe (DHU/IbTPBI

11.10 du3nueckue sBJeHWS B Iipupofe: 3aTMeHusi CosHLA U
JIyHbI, 1IBETa TeJ/, ONMTUYECKUE sIBJIeHHs] B aTMoc(epe (1[BeT
HeOa, pedpakiiys, pazyra, MUPak)

11.11 TexHuUeckue yCTpPOWCTBA: OUKH, MEPUCKOII, (oToarmapar,
ONTHUYeCKVe CBeTOBO/bI

12 KBAHTOBLIE ABJIEHNA

12.1 OmnbiThl Pe3epdopaa u ryiaHeTapHasi Mojie/ib aToMa. Moziesb

aroma bopa
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12.2 WcnyckaHve U TMOIVIOLleHWEe CBeTa aTOMOM. KBaHTHIL
JIvHeluaTble CrieKTpbI

12.3 PasrioakTMBHOCTb. Anb(a-, 6eTa- ¥ raMma-u3mydeHust

124 Ctpoenue atoMHOro szpa. Hyk/ioHHass Mozesb aTOMHOIO
sapa. M3ororsl

12.5 PaguoakTuBHble mipeBpaileHusa. Ilepuog mosypacmaga
aTOMHBIX f/iep

12.6 ApnepHbie  peakuuu. 3aKOHbI COXpPaHEHHs  3apsf0BOTO
1 MacCOBOI'0 yuceJ

12.7 OHeprus CBsi3U aTOMHBIX sAziep. CBs3b MacChbl U 3HEPruu

12.8 Peakiyn cuHTe3a u pgeneHus sgep. VICTOUHUKU SHEpPruuv
CouHIila 1 3Be3/

12.9 fAnepHas sHepreTuka. [lelicTBUe paIMOAaKTUBHBIX WU3/TyYeHUN
Ha )KVBble OpPraHU3Mbl

12.10 [TpakTrueckuie paboTHI:
Habmopenrie  CIUIOMIHBIX M JIMHEWUAaTbIX — CIEKTPOB
W3/TyueHusl.

WccnenoBaHue TpPeKOB: HW3MepeHUe SHEPruM  YacCTHUL[bl
110 TOPMO3HOMY NyTH (110 poTorpadusm).
V3mepeHue paZinoakTUBHOTO (hoHa

12.11 du3snueckre  SIBJIGHUST B TIPUPOJE:  eCTeCTBEeHHbIU
Pa/IMOaKTUBHBIN (POH, KOCMUUECKUe JIyuM, paJuoaKTHBHOE
H3/lyuyeHue TIPUPOJHBIX MUHEPasoB., JelCTBUe

PaAVOdKTUBHBIX I/IBJ'Iy‘-IEHI/Iﬁ Ha OpPrdaHKW3M 4YeJIOBEKA

12.12 TexHHUecKue yCTPOMCTBA: CIIEKTPOCKOM, UHAWUBUYaTbHbIN
Jlo3UMeTp, kKaMmepa BusibcoHa
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INEPEYEHD (KOAN®UKATOP) PACITPEJE/IEHHBIX IT1O KJTACCAM
ITPOBEPAEMBIX TPEEOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHO OBFPA30BATEJ/ILHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUA 11 3JIEMEHTOB COAEP>XXAHMUSA 110 PU3UKE

lnsi TipoBefieHKs] OCHOBHOT'O TOCYZApPCTBEHHOTrO 3K3ameHa 1o (usuke (zganee —
OI'D 1o hu3MKe) UCTIONB3yeTCs TepeueHb (KOAUGMHKATOp) MPOBepseMbIX TpeOOBaHHIM
K pe3y/ibTaTaM OCBOeHUsI OCHOBHOI 0Opa3oBaTenbHOM TIPOrpaMMbl OCHOBHOTO 00I111ero
o0pa3oBaHUs U 3JIEMEHTOB COZlep>KaHUsI.

IIpoBepsiembie

Ha OI'D mo ¢wu3uke TpeOOBaHHA K pe3yJabTaTaM OCBOEHHS

OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 001Iiero o0pa3oBaHusi

Koz
TIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsieMbie TpeOOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 6a30BOTr0
YPOBHS1 OCBOEHUSI OCHOBHOU 06pa3oBaTe/IbHOM MPOrpamMMbl
OCHOBHOTO 00111ero o6pa3oBanusi Ha ocHoBe PI'OC

1

[ToHrMaHue poav (DU3MKKU B HAYYHOU KapTHHE MUPA;
cchopMUPOBAHHOCThL 6A30BBIX TTPe/ICTaB/IEHU O 3aKOHOMEPHOU CBSI3U
Y TI03HAaBaeMOCTH $IBJIEHWU MPUPO/bI, O POJIU SKCIIEPUMEHTA B
¢bu3mke, o cuctemMoobpa3yoiieit posii GDU3MKA B Pa3BUTUA
eCTeCTBEHHBIX HayK, TEXHUKHU U TeXHOJIOTHH, 00 SBOTIOINH
(bu3rMuecKux 3HaHUM U UX PO/ B LIeJIOCTHOU

ecTeCTBeHHOHayUHOU KapTMHe MHpa, O BKJaje
POCCUHCKHX U 3apy0e)KHBIX YUeHbIX-(DU3UKOB B Pa3BUTHE HayKH,
00bsiCHEHUe TIPOLIeCCOB OKPY)KaloIllero Mupa, pa3BUTHe TeXHUKU
Y TeXHOJIOTUH

3HaHUS O BUAAX Marepuu (BeleCTBO U TI0Jie), O JABWKEHUM Kak
criocobe CylijeCTBOBaHUSI MaTepUu, 00 aTOMHO-MOJIEKY/ISIPHOM
TeOpPUM CTPOEeHMs BelleCTBa, O (PU3NUEeCKOU CYI[HOCTH SIBJIEHUU
MIPUPO/IbI (MeXaHUUeCKUX, TETIJIOBBIX, 3JIeKTPOMAarHUTHBIX U
KBaHTOBBIX); YMeHUe pa3/inuaTh sIBJIEHUS TI0 OMHMCAaHUI0 UX

XapaKTepHbIX CBOMCTB U Ha OCHOBE OITBbITOB,
JIEMOHCTPUDPYIOLLIMX  JIaHHOE bu3nueckoe
sSIBJIEHUE;

yMeHHe pacro3HaBaTh MPOSIB/IeHWe M3YUeHHbIX (PU3NUeCKUX SIBJIEHUMN
B OKpY)KarollleM MUpe, BbIle/idsi MX CYL[eCTBEeHHble CBOMCTBA
(Mpy3HaKH)
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BraseHrie ocHOBaMU MOHSITUMHOIO amrapaTa U CUMBOJIMYECKOTO
s13bIKa (PU3UKHM M MCIIOb30BaHHe UX /IS pellieHus yueOHBIX 3a/au;
yMeHHe XapaKTepyu30BaTb CBOMCTBA Tesl, (PU3NYeCcKue sIB/IeHUs
W TIPOLIeCChl, WCIOJB3ysl (yHAaMeHTa/lbHble U SMIUPUYECKUEe
3aKOHBI
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YMeHUe OInuUChIBaTh HN3yUEeHHbIE CBOICTBA Tel U d)HBH‘-IECKI/Ie sABJIeHUd,
HCII0JIb3YyA (1)I/IBI/ILIECKI/IE Be/IMUYMHBbI

BrajeHne oOcCHOBaMHM MeTOJOB HAy4YHOrO TIO3HAHHWS C Y4eTOM
co0/TroieHust TIpaBU/ 6e30MacHOro Tpy/a:
HabO/mofileHne  (U3NUYeCKUX SIBJIeHWH: yMeHUe CaMOCTOSITelTbHO
cobuparh 3KCIIepUMEHTabHYH YCTAaHOBKY W3 JaHHOro Habopa
obopy/10BaHUsI TI0 UHCTPYKLIUU, OTIMCHIBATh X0/, OTbITa U 3alUChIBaTh
ero pe3yJbTaThbl, JOPMYIUPOBATh BHIBOJbI;
TpoBe/ieHHe MPSIMbIX U KOCBEHHBIX M3MePeHUN (PU3NYeCcKnx
BeJIMYMH: YMEHUEeIJIAaHUPOBaTb  W3MEepeHMUs,
CaMOCTOSITE/IbHO cobupaTh FKCIIePUMEHTA/IbHYH) YCTaHOBKY
1 (0] VMHCTPYKLWY, BBIUMC/ISITh 3HAYEHNE Be/TMYUHBI
Y aHa/M3UpOoBaTh TOyYeHHbIe pe3yJIbTaTbl C YYETOM 3aJaHHOU
MOTPELIHOCTU pe3y/IbTaTOB U3MEePEHUH; TIPOBeJieHUEe HEC/I0KHBIX
9KCTIepUMeHTaIbHbIX HCC/IeIOBaHUI; CaMOCTOSITe/TbHO CobupaTthb
5KCIIePUMEHTaTbHYHO YCTaHOBKY U [POBOJIUTH
YCCrIeJOBaHUE 1o VMHCTPYKLIWH, TIpe/ICTaB/ISITh
MoJiyuyeHHble 3aBUCUMOCTH (DU3MUeCKUX BeMUMH B BUje Tab/ui]
U rpaduvKOB, YyUWTHIBaThb [OTPELIHOCTH, JejaTb BBbIBOABI MO
pe3y/bTaTaM UCC/IeOBaHUs

[ToHuMaHue  XapaKTepHbIX  CBOMCTB  (U3NUECKUX  MoZesei
(MaTepuanbHasi TOUKa, abCOMIOTHO TBepZi0e Tesio, MOJe/Nu CTPOeHUs
ra3oB, >KMAKOCTeHM U TBepAbIX TeJ, IJlaHeTapHas MoOJe/lb aToMa,
HYK/OHHasi MOJieJib aTOMHOIO $ijpa) M yMeHHe TpPUMEHSTb HX
It 00bsicHeHHsT (hH3UUeCKHX MPOLeCCOB

YMmeHne 00bCHATH (pr3nuecKue TpoLeCChl U CBOMCTBA Tes, B TOM
yucie ¥ B KOHTEKCTe CUTyalUd NPAKTUKO-OPUEeHTUPOBAHHOTO
XapakKTepa, B YaCTHOCTH, BBISIB/IATh NPUUUHHO-CJIe[[CTBEHHbIE CBSI3U
U CTPOUTh OOBSICHEHHWe C OIOpoi Ha W3yueHHble CBOWCTBa
(¢u3nUeckux siBJieHWH, (U3NUeCKUe 3aKOHbl, 3aKOHOMEDHOCTH W
MozieNv

YMeHve pemath pacueTHble 3a7aud (Ha 0a3ze 2-3 ypaBHeHHI),
WCTO/b3ysi 3aKOHbI W (OpMyJbl, CBsI3bIBatoOIMe (U3UUeCKUe
BeJIMUMHBI, B YaCTHOCTH, 3alMChIBaTb KpaTKOe YC/JIOBHE 3ajlaui,
BLISIB/ISITH HeJIOCTAoIMe JaHHble, BbIOMpATh 3aKOHbI U (HOPMYJIBI,
HeoOXouMbIe /IJisl ee pellleHus], UCII0b30BaTh CIIPABOYHbBIE JaHHBIE,
MPOBOAUTL pacueTbl W OLIEHWBATh PEaTMCTUYHOCTh MOJyYeHHOTO
3HaueHUs1 (U3MUECKOW BeJIMUMHBI; YMeHUe Orpe/e/nsiTb pa3MepHOCTh
(br31UeCcKOU BeJIMUMHBI, TOTyUYeHHOM MPY pellleHUH 3aaun
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YMeHue XdpaKTepHU30BdTb  TIPHUHIUIIBLI ,[[EﬁCTBHH TeXHNUYeCKMX
yCTpOﬁCTB, B TOM UHC/Ie OBITOBBIX HPHGOPOB, N TIPOMBIINJIEHHBIX
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TEeXHOJIOTUYECKUX MPOLIECCOB T0 WX OMUCAHUIO, WCIOJb3Yys 3HaHUS
O CBOWMCTBax (pU3NUECKUX sIBJIeHUH U HeoOxoJumbie GuU3NUecKre
3aKOHOMEPHOCTH

10 YMeHHe  WCMOMb30BaTh 3HAHUA O  (U3NUECKUX  SIBJIEHUSIX
B TOBCEAHEBHOM JKM3HU i1 oOecrieueHuss  06e30macHOCTH
npu obpaileHUd C OBITOBBIMH MpPUOOpPaMM W TeXHUYECKUMHU
yCTPOMCTBAaMU, COXpPaHEHWs 37I0POBbSI W  COOMIOZIEHUS HOPM
9KOJIOTMUECKOTO TIOBe/IEHHS B OKpY»Karolllel cpejie; TTOHUMaHHe
HEOOXOIMMOCTH TIPUMEHEHUsT AOCTYDKEHUM (DU3MKU U TeXHOJIOTHH
JJTSI parjioHaIbHOT'O TIPUPO/IOTIO/Th30BaHUS

11 OmnpIT TIOMCKa, mpeobpa3oBaHUsT W TIpe[CTaBleHUs WH(POPMaIUH
(bU3rMUeCcKoro cojfiep)kaHusi C UCI0JIb30BaHUEM WH(OPMAlOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH;

yMeHHe OLleHMBaThb JOCTOBEPHOCTb TIOJTyUYEeHHOM HWH(OpMaluu
Ha OCHOBe MMEOLLMXCS 3HAHWUW U [JOTTIOJTHUTEIbHBIX UCTOUHHKOB;
yMeHUe WCIT0/1b30BaTh TIPU BLITIOJTHEHUH YUeOHBIX 3aZlaHU HayuHO-
MOMNYJ/ISIPHYIO JINTEpaTypy (PU3UUeCcKOro CojfiepKaHusl, CIpaBOUYHbIe
MaTrepuaJsibl, peCcypchl ceTu VIHTepHeT;

BjafieHde 0a30BbIMM HaBblKaMHu TipeoOpa3oBaHust MH(pOpMaIUU
W3 OJHOM 3HAaKOBOM CHUCTeMbl B [PYIrylH; YyMeHHe CO3/aBaTb
coOCTBeHHbIe TIMChbMEeHHble U YCTHble COOOIlleHHWss Ha OCHOBe
vH(OopMal1 U3 HeCKOJbKUX UCTOUHUKOB

ITepeueHb 3/1eMeHTOB CO/iep)KaHUsA, MpoBepsieMbix Ha OI'D no ¢usuke

Koz [IpoBepsieMbili 3/IEMEHT COAEP KaHUs
1 MEXAHUYECKUWE ABJIEHUA

1.1 MexaHuueckoe JBwkeHhe. MarepruanbHasg Touka. CucTeMa OTCYeTa.
OTHOCUTENBEHOCTh ABH)KEHUS

1.2 PaBHOMepHOe 1 HepaBHOMepHOe [BMKeHue. CpeHsss CKOpOCTh. DopMmyiia
J/1s1 BBIYMCTIEHUSI CpeJHeH CKOPOCTH:

v S

t

1.3 PaBHOMepHOE HpHMOJ’IHHEﬁHOG JABIDKEHHE. 3aBUCUMOCTh KOOPpAWHATHI TeJld
OT BpEMEHU B CJIyUd€ PdBHOMEPHOI'O HpHMO]IHHEfIHOFO ABHXXEHUS:

X(t) = Xo + Vit.
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I'padykun 3aBUCUMOCTU OT BpeMeHM [ MPOeKIUM CKOPOCTU, TTPOEKLUU
repemellieHusi, MyTH, KOOpPJAWHATbl MPU pPaBHOMEPHOM MPSIMOJMHENHOM
JBIDKEHUU

1.4 3aBUCMMOCTb KOOPJUHATHI Tejla OT BpeMeHH! B C/lyuyae PaBHOYCKOPEHHOI O
TIPSIMOJTMHEMHOTO IBUXKEHUS:
2
r-
X(t) = x, + vy t+a, - "
dopMmyiibl A/ IPOEKLIUU TTepeMelljeHNs], IPOeKLIMM CKOPOCTU U TIPOeKLur
YCKOpEeHHs PU PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JBH)KEHUHU:
2
s()=v, -t+a - ,
2
Vx(t) - va + ax ) t’
ax(t) = const,
V2x2 — le2 = 2axSx.
'paduiky 3aBHCUMOCTH OT BpeMeHH [iJisi TIPOeKIUA YCKOpeHUsl, MPOeKIUn
CKOPOCTH, MPOEKLIUM TiepeMeleHUsi, KOOPAWHATbI NPU PAaBHOYCKOPEHHOM
TNIPSIMOJIMHEWHOM [IBUYKEHUH
1.5 CBobOogHoe miazieHne. @opMyJibl, OMMChIBarOIe CBOOOIHOE TajieHre TeJia
10 BepTUKa/IU (JBW)KEHWEe Tejla BHU3 WM BBEPX OTHOCUTEIBHO
1oBepxHOCTH 3emyn). ['pauku 3aBUCUMOCTH OT BpeMeHM [I/isi TTPOeKIUU
YCKOpEeHUs, TPOeKIMM CKOPOCTM U KOOpPAWHATBI TIpU CBOOOJHOM
rajieHuy TeJia 10 BepTUKaIU
1.6 CKOpOCTb pPaBHOMEPHOTI'O [IBM)KeHHUs Tejla T0 OKPYKHOCTU. HaripaBsieHue

CKOPOCTH.
dopmyia /151 BBIYKC/IEHHs CKOPOCTH Uepe3 pajinyC OKPY>KHOCTU U TIEPUOJ
obpalieHust:

_2nR
V—T .

LleHTpocTpeMuTebHOE YCKOpeHue. HarpaBieHue LieHTPOCTPEMUTETbHOTO
yckopenusi. Dopmyiia fijist BBIUMCIEHUST YCKOPEHHUSI:

I\

dopmyiia, CBsI3bIBaIOLIast IEPUOJ, U YaCTOTY OOpalljeHus:
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v 1
T
1.7 Macca. I1oTHOCTS BeljectBa. dopMmyJia [/ BBIUMCIEHUS TIOTHOCTU:
p_m
v
1.8 Cusa — BekTOpHas pusnueckas BenrurHa. CriokeHUe CU
1.9 ABnenvie nHepryu. [1epBbiii 3aKkoH Her0TOHA
1.10 | Bropou 3akoH HeroTOHa:
F=m~a.
CoHarpaB/IeHHOCTb ~ BEeKTOpa YCKOpeHWs Tejla U BeKTopa CWIbl,
JIeMCTBYIOLL[eM Ha Tesl0
1.11 | B3aumogerictBue Tes. Tpetuit 3akoH HeroTOHa:
F,,=-F.,
1.12 | TpeHue 1OKOS U TpeHHe CKOJIbKeHUs1. DopMyJia /11 BBIUUCIEHUS MOAY ISt
CUJIbl TPEHUS CKOJIbXKeHUS:
F,=p-N
1.13 | Jedopmanms Tena. Yrpyrve u Heymnpyrue fedopmanuu. 3aKOH YIIPYrou
nedopMmaiinu (3akoH I'yka):
F =k -Al
1.14 | BcemupHoe TAroteHue. 3aKOH BCEMUPHOI'O TATOTeHUS:
F=Gg. M,
R2
Cusia TsSDKecTH. Y CKopeHre CBOOOTHOTO TaZieHusl.
dopmyiia 7151 BBIYUCIEHUsI CUJTbI TSHKeCTH BOJIN3Y TIOBEPXHOCTH 3eMITH:
F =mg.
OBwkeHue r1utaHeT BOKpyr CosnHua. IlepBag kKocmuueckass CKOPOCTb.
HesecomocTs 1 neperpysku
1.15 | Imnynbc Tesia — BeKTOpHas (pu3rueckasi BeJIMurHa.

p = mv

Nmrynec cucTeMsl Ter.
N3menenve umnynbsca. IMyasc CcUbl
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1.16

3aKOH COXpdHEHHUS UMITYJIbCA [JIA BHMKHYTOI;'I CHUCTeMBI TesI:

—

p = my, + m,v, = const.

PeakTuBHOE NBW>KEHME

1.17

MexaHnnueckasi pabora. @opmyJia /151 BBIUKMCIeHHsT paboThl CUIIBI:

A = F’s cosa.

MexaHuyeckass MOLHOCTb:

N_A

t

1.18

Kunetnueckast n MOTeHLIKMd/IbHAA SHEPIrud.
q)OpMYJ'Ia AJI BBIUKMCJIEHUA KHHeTUUeCcKou SHepruu:

mv®

Teopema 0 KHUHeTUUECKOM SHEpPTHH.
dopmyna /151 BBIUMCIEHHUS TTOTeHIMa/IbHOM SHepryy Tea, TIOAHATOr0 Hajl
3eMJyIei:;

E, = mgh

1.19

MexaHnueckast SHeprusd:

E =E +E,

3aKOH COXpaHeHWs1 MexaHW4eCKou »5SHeprun. Popmysa 1 3aKOHA
COXpaHeHUs] MeXaHUUeCKOU SHePruy B OTCYTCTBUE CUJT TPeHUS:

E = const.

[IpeBpailieHre MeXaHUUeCKOW SHePryy MPU HaJIMUWK CUJTbl TPEHUSI

1.20

IIpocThie MexaHU3MBI. «30/10TOe TIPaBU/IO» MeXaHUKHU.
Poruar. MomMeHT CUJIBI;

M = FL

YcioBue paBHOBeCUs pbluara:

M1+M2+...:O.

[ToABM>XHBIN 1 HETIOABWYKHBIN O/TOKHU.

KH,Z[ _ AHO]IESH&H
TIPOCTBIX MEXaHU3MOB, '| —

3aTpavyeHHast
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1.21 | JaBneHue TBepLOro TeJa.
dopmy.Jia JJ1s BBIYUC/IeHUs [JaB/leHHs TBepZoro Tesa:
F
p=—.
S
HaBneHue raza. ATMocdepHoe JlaBjieHUe.
I'mppocraTtrueckoe JaBjieHre BHYTPU KUIKOCTH.
dopmy.Jia JJ1s1 BBIYUC/IeHUs [JaB/IeHUs] BHYTPU XKUJKOCTU:
p = pgh + paTM
1.22 | 3akoH Ilackans. I'napaBnuueckui npecc
1.23 | 3akoH Apxumena. Popmysia A ONpeeeHUs] BbITAIKHUBAIOLLEH CHUJIbI,
JIeMCTBYIOLEHN Ha Tesl0, MOrPY’KEHHOEe B )KUJKOCTb W/ Ta3:
F Apx. = ng .
YcnoBue nnaBanu Tesa. I11aBaHve Cy10B U BO3yXOIlaBaHUe
1.24 | MexaHuueckre KoJyieOaHWs. AMIUIUTYZQ, TI€PUOJ, U YacToTa KoJyieOaHHWH.
®opmyiia, 1
CBsI3bIBAIOLL[asi YaCTOTY U Mepuoj Kojebanmit: V =__
T
1.25 |Maremathueckuid UM TNPY)XUHHbIM MasTHUKWA. [IpeBpallleHve >SHepruv
1pu KosiebaTelbHOM ABW)KEHUH
1.26 | 3aryxarorue Konebanus. BeiHy)XIeHHbIe KosebaHusi. Pe3oHaHC
1.27 | MexaHnueckue BOHBI. [Ipozi0/1bHBIe U TTONIepeyHble BOIHBI. JIIMHa BOJIHbI
Y1 CKOPOCTb PacIipoCTpaHeHUs BOJIHBI:
A=v- T
1.28 | 3Byk. I'pomMKOCTB U BbICcOTa 3ByKa. OTpakeHre 3ByKOBOM BOJIHBI Ha TPaHULIE
AByx cpefi. IHppa3ByK 1 y/IbTpa3ByK
1.29 | IlpakTuueckue paboTbI

V3mepeHne cpefiHel TJIOTHOCTH BeILleCTBA; apXUMe0BOU CUJIbI; )KeCTKOCTH
NPY>XKUHBI; KO3 QUIIMeHTa TPeHUsi CKOJIb)KeHUs; paboTbl CUJbl TpPeHUs,
CWIbI YTIPYTOCTU; CpefHell CKOPOCTU /[BWKeHHUsi OpyCKa MO HaK/JIOHHOMU
TUIOCKOCTH; yCKOpeHHsi Opycka Tpu [JBWKEHUM 10 HaKJIOHHOM
TUIOCKOCTH; YaCTOThI U Mepuofa KojebaHWM MaTeMaTUyecKOro MasiTHUKA;
YacTOThl W TIepuofia KosiebaHWil TIPY)KMHHOTO  MasiTHMKa;, MOMeEHTa
CWIbI, JEWCTBYIOI[ETO Ha pbiuar; paboThl CWIbI YIIPYTOCTH TIPU MOAbeMe
rpy3a C TOMOIIbI0 HEMOJABIXHOTO 0Ji0Ka; paboTbl CWIbI  YIIPYrOCTH
MpU TOJbeMe Tpy3a C MOMOLbIO MOABUKHOTO O/10Ka.

WccnepoBaHye 3aBUCUMOCTH apXUMe/[0OBOM CHJIBI OT 0ObeMa TMoTrpyKeHHOU
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YyaCTH Tejla U OT TIJIOTHOCTU KUJKOCTU; HE3aBUCMMOCTH BbITaJIKABAOLLIEN
CU/Ibl OT MaccChl TeJja; CUJIbI TPEHUs CKOJIb)XEHUsI OT CHJIbl HOPMasabHOTO
JaBjeHusi U OT poja TOBEPXHOCTH; CHUJ/Ibl YMNPYrOoCTH, BO3HUKAOLLEH
B TIPY)KMHe, OT CTereHu AedopMaliuM TPYKUHBI, YCKOpeHUsi Opycka OT
yrJjla Hak/IOHa HaTllpaB/srOIel; mepuo/ia (4acToThl) KosiebaHUN HUTSHOTO
MasiTHUKa OT [I/IMHbl HUTH; Tepuojia KoyebaHWil TPY>KUHHOTO MasiTHUKA
OT MacChl Tpy3a U >KECTKOCTU TPY>KUHbBI; UCC/IeJOBAHUE HE3aBUCHUMOCTHU
riepyrozia KojebaHuii HUTIHOTO MasiTHUKA OT MacChl Ipy3a.

[TpoBepka ycC/10BYSI paBHOBECHUS pbluara

1.30

du3nueckre sIBJeHUSI B TIpHUpOjie: MPUMepPbl ABWKEHUS] C pa3IUUHbIMU
CKOPOCTSIMA B J>KMBOM W HEXUBOU TIPUPOAE, AEWCTBHE CUJ/Ibl TpPEHUs
B MPHUPOJe U TeXHUKe, IPUIUBBI U OTJIMBBI, ABWKeHUe iaHeT COoTHeYHOU
CUCTeMbl, PEaKTUBHOE [IBW)KEHUEe >KHUBBbIX OPraHU3MOB, pblUuark B TeJle
yesioBeKa, B/MUSIHME AaTMOC(EPHOro [laB/ieHWsT Ha JKMBOM OpraHu3M,
TlaBaHWe pbIO, BOCIIPUSITHE 3BYKOB JKUBOTHBIMU, 3eMJIETpsICEHUe,
CeliCMUUYeCKre BOJIHBI, [yHaMH, 5X0

1.31

TexHUUueCcKHe YCTPONCTBA: CIIMAOMETD, AATUMKU TI0JIO’KEHUS, PACCTOSTHUS
W YCKOpEeHHS, JAWUHAMOMETp, IOJIIUITHUKY, PaKeTbl, pbIuar, MOZBM>KHbBIN
W HETOJBWKHBIA OJIOKM, HAKJIOHHAs TJIOCKOCTb, IPOCThIE MeXaHH3MbI
B OpITy, cooOmaromuecs COCyAbl, YCTPOWCTBO  BOZOIIPOBO/A,
TU/IpaBINUeCKH Tpecc, MaHOMeTp, OapoMmeTp, BLICOTOMEp, ITOPIIHEBOM
HacoC, apeoMeTp, 3XOJI0T, WCII0/b30BaHWe y/bTpa3Byka B  OBITY
U TEXHHKE

TEIVIOBBIE ABJIEHWSA

2.1

OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUECKOW TEeOpUM CTPOEHMSsI
BelllecTBa. Mogie/id TBepAOro, >WAKOrO U ra3000pa3HOT0 COCTOSTHUM
BelljecTBa. Kpucraminueckre u aMop(QHbIe Tesia

2.2

[Bwkenne yactul] BemjecTBa. CBs3b CKODOCTH [JBWKEHMSI UaCTHI]
c Temriepatypoil. BpoyHOBCKoe ABWKeHue, Tuddy3ust

2.3

CMmaumBaHUe U KaIlTW/J/IAPDHEBIE SABJIEHHUA

24

TeruioBoe paciivpeHue U cxaTtve

2.5

TenioBOe paBHOBeCHE

2.6

BHyTpeHHsis1 sHeprus. Pabota u Terionepeaya Kak CriocoObl M3MeHeHUst
BHYTPEHHEU SHePruun

2.7

BI/I,Z[bI TerJionepeaadu: TerjorIpoBOAHOCTb, KOHBEKLIMSA, U3/ IyUeHHEe

2.8

HarpeBanne wu oxyiaxzgeHue Ttejn. KosnuecTBO TeruiOThl. Y enbHass
TeII0eMKOCTb:
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Q = Cm(tz - t1)
29 3aKOH COXpaHeHUs SHePrUU B TeIIOBBIX IIpoLjeccax. Y paBHeHUe TerioBOro
GamnaHca:
Q1 + Qz +..=0
2.10 | Ucnapenue u KoHJieHCalusi. Vi3MeHeHWe BHYTpPeHHEN SHEPruM B Tipoliecce
VCrapeHuss W KOHJeHcaluu. KumeHue >XUOKOCTU. Y[enbHas TemuioTa
rapooOpa3oBaHUS:
L _Q
m
2.11 | BraxxHOCTh BO3AyXa
212 |IlnaBneHne W KpucTa/u3auus. VIsMeHeHVWe BHYTPEHHEHW SHEpPruu
TIpY IIaB/IEHWU U KPUCTA/UIU3aLMKU. Y le/ibHas TeruioTa I/1aB/IeHus:
A_Q
m
2.13 | BHyTpeHHss 5Heprusi CropaHusi TOIUIMBA. Y [ejlbHas TerulioTa CropaHus
TOI/INBA:
q_Q
m
2.14 | IlpuHiumsl paboTh! TeTuIoBbIX ABurareneid. KI1/ TerioBoro gBuraress
2.15 | IIpakTrueckue pabOTHI
N3mepeHre yJenbHOM  TeIMJIOEMKOCTH  METa/UIMYeCKOro  LIWIUHJPA;
KO/IMYeCTBa TeIIOThl, TOJIy4YeHHOrO0 BOJOM KOMHATHOW TeMIlepaTyphl
(GUKCUpOBaHHOW MaccChl, B KOTOPYI OMYIleH HarpeTbiii LIWIAH/P;
KOJINUeCTBa TeIUIOThI, OTJaHHOTO HarpeThiM LIWJIMHAPOM, T10C/Ie OyCKaHUs
€ro B BOZly KOMHATHOM TeMrepaTypbl; OTHOCUTETbHOM BJIa)KHOCTH BO3/yXa;
yAeIbHOM TeIIOThI TI/IaB/IeHHUS JIbJA.
NccnenoBanue v3MeHeHMs TeMIlepaTypbl BOAbI TPU Pa3/IMUHbIX yCI0BUSX;
ABJIEHUSI TeruiooOMeHa TIpU CMeIIMBAaHWM XOJIOAHOW W Topsiuedl BOJBI;
TpoLiecca ucrapeHus
2.16 | dusnueckue gBJeHUS B  IIpUpPOJe:  TIOBEPXHOCTHOE  HaTsKeHue
Y KalnwuispHble SBJIEHWS] B TIPUPOJE, KPUCTA/L/Ibl B TIPUPOZE, U3/TyuyeHue
CosHLla, 3amep3aHue BOJ0OEMOB, MOpCKue Opu3bl; oOpa3oBaHUe PpOCHI,
TyMaHa, uHesl, CHera
2.17 |TexHuyecKMe YCTPOMCTBA: KaNWUISAPbl, TMPUMEDPHI  HCIIOJIb30BaHUS

KPHUCTa/UIOB, >KUJKOCTHBIM TepMOMETp, AaTuWMK TeMIlepaTypbl, TepMOC,
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CHUCTeMa OTOIUIEHHA AOMOB, TMI'POMETDHI, TICUXPOMETD, IIdpOBdsd Typ6I/IHa,
ABUIr'aTe/Ib BHYTPEHHET'O CrOPpaHUsA

3 SJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexrpusalys Tesl. [IBa BUza 3/1eKTPUUYECKUX 3apsiioB

3.2 B3aumopeiicTBue 3apsbkeHHbIX Ten. 3akoH KyrnoHa

3.3 3aKOH COXpaHeHHs 3/IeKTPUUeCKOro 3apsia

3.4 OJieKTpuyeckoe Tiojie. HarpsskeHHOCTb 3JIeKTpUYeCcKoro mosist. IIpuHiun
CyTeprio3vLIU 371eKTPUYEeCKUX MoJjiel (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenu »snekTpuueckux 3apsiioB. [lelCTBHEe 3/IEKTPUYECKOTO  TIOJIst
Ha 371eKTprYeckue 3apsabl. [IpOBOAHUKY U JU3/IEKTPUKU

3.6 [TocTOSsHHBIN 3/IEKTPUYECKUN TOK. JlelCTBUSI 3/1eKTpruYecKoro Toka. Cua
ToKa. HanpsokeHue.

I _q
t
u A
q
3.7 OJIeKTprUUeCcKoe COTIPOTUBJIEHUE. Y [leJIbHOe 3/IeKTPUYeCKoe COTPOTHBIIeHNE:
R="2
3.8 3akoH OMa [i/151 y4acTKa 3/IeKTPUUeCKOM LeTu:
I U
R

3.9 ITocnegoBaTesibHOE COeliHeHWe TTPOBOJHUKOB:

11212;U2U1+U2;R:R1+R2.
Hapannenbﬂoe coe/iiHeHNMe ITIPOBOJHMKOB PABHOI'O COIMMPOTHBJ/IEHHSA:

K

U=U;I=1+1;R=
1 2 1 2

2
CwmelllaHHbIe COeJMHEeHMsT IPOBOTHUKOB

3.10 | Pabora u MOIIJHOCTb 2JIEKTPUYECKOT0 TOKa.

A=U-1-t;P=U"1

3.11 | 3akoH [IxoyJis-JleHwa:
Q=I""R-t
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3.12 | OnbIT Opcresa. MarsutHoe 1osie psaMoro IpoBOJHUKA C TOKOM. JIMHUU
MarHMTHOW UHIYKLIUU

3.13 MarHuTHoe 1ojie TIOCTOSTHHOIO MarHuTta. B3auMo/ielicTBUe MOCTOSTHHBIX
MAarHuTOB

3.14 | dericTBUe MarHUTHOTO TOJIs1 HA TIPOBOJAHUK C TOKOM

3.15 | OnbiTel @apages. IBneHUe 371eKTPOMarHUTHOM MHAYKLIMU. [IpaBuio JleHiia

3.16 | I[IpakTuueckue pabOThI

W3mepeHrie 3/7€KTPUUECKOTO0 COMPOTHMBJIEHUSI PE3UCTOpPa; MOILLHOCTH
3/IeKTPUUECKOr0 TOKa; paboThl 3/IEKTPUUECKOTO TOKA.

WccnepoBaHue 3aBUCUMOCTH CWJIBI TOKA, BO3HUKAOLIErO B IIPOBOJHUKE
(pe3ucropsnl, JlaMIIOUKa), OT HamlpsDKeHWss Ha KOHLAX TPOBOJHMKA;
3aBUCMMOCTU COIIPOTHB/IEHUS OT [UIMHBI IIPOBOJHUKA, ILIOLIALU €ro
TIOTIEPEYHOr0 CeYeHUs U Y/eIbHOIO COIIPOTHBIICHHUS.

[TpoBepka rpaBu/a Jif) 0 3JIEKTPUUECKOr0 HarpsoKeHUst
TIpU TI0C/IeJ0BaTeIbHOM COeJVWHEHWH TPOBOJHUKOB; TpaBW/la [Jis CHUJIbI
3JIEKTPAUYECKOrO0 TOKA TMpH TMapayielbHOM COeJVHEeHHWH T[POBOJHUKOB
(pe3ucTophI U JTaMIIOUKa)

3.17 | ®u3uyeckue siBieHUs B MPUPO/Je: 37eKTpUUeckue siBjieHUsi B aTMocdepe,
3JIEKTPUUECTBO JKUBBIX OpPraHM3MOB, MarHUTHOe Tone 3emid, JApeid
TIO/IFOCOB, POJIb MAarHUTHOIO TMOJI [Jig JKU3HU Ha 3emiie, IIOJISIPHOe
CUSIHUE

3.18 | TexHuuecKre yCTPOWCTBA: 3JIEKTPOCKOI, aMIlepMeTp, BOJbTMETD, PeOCTar,
CUETUMK 37IeKTPUYECKOW JHEepruM, 3JeKTPOOCBETUTe/bHbIe TPHUOOPHI,
HarpeBaTe/ibHbIe 3JIEKTPOTIPHUOOPHI (mpumeps), 37IeKTpUUeCKUe
Tpe/lOXpaHnTe/H, 3JIeKTPOMAarHuT, 371eKTPOJBUraTe/lb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | DnekTpomarHuTHbIe BO/HLL. [IIKama 3/1eKTpOMarHUTHBIX BOJIH

3.20 |JlyueBas mozesnb cBeTa. [IpsimosiMHeliHOe pacpoCTpaHeHNe CBeTa

3.21 | 3akoH oTpaxkeHus cBeTa. IT1ockoe 3epkano

3.22 | IIpenomsieHuve cBeTa. 3aKOH IMpeIOMJIeHUs CBeTa

3.23 | ducrniepcus ceeta

3.24 | Jlunza. Xog nyuer B yvH3e. DOKyCHOe pacCTosiHWe JWH3bL OmnThueckast
CWJ/Ia JIMH3BbIL:

D=1/F

3.25 |I'na3 kak onTuueckas cucremMa. OnTrueckye pruOopbI
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3.26 | [IpakTuueckue paboOThI
Vi3MepeHre ONTHYEeCKOM Cuibl cobuparoiiedt  auH3bI;,  (OKYCHOTrO
paccTosiHusl coOuparoiieid JIMH3bI (110 CBOWMCTBY paBeHCTBa pa3MepoB
npeaMeTra W U300pa)keHUs, KOrja TpeJMeT pacriosioXkeH B [IBOMHOM
(doKyce), oKaszaTesis MpeIOMJIeHHsI CTeK/Ia.
WccnemoBanvie CBoOWCTBA U300pa)keHUs, TIOJNyUeHHOTO C TIOMOIIIbIO
cobupatoiiieli MMH3bL; U3MeHeHUs] (POKYCHOTO PacCTOSHUS BYX C/I0KEHHBIX
JIVH3; 3aBUCUMOCTU yIJla MpejiOM/IeHUsT CBETOBOIO Jiyya OT yrIJjla MaJeHust
Ha IrPaHUL{e «BO3JYX — CTEKIIO»

3.27 | ®usuyeckue sBjieHUs B mpupoze: 3atmeHus CosHua v JIyHel, 1iBeTa Terl,
OITHYecKue siBjieHust B aTMocdepe (LiBeT HeOa, pedpakijusi, pajyra, MUPax)

3.28 | TexHuueckue yCTPOMCTBA: OYKM, TMEPUCKOI, (oToarmnapar, ONTUYecKue
CBeTOBO/IbI

4 KBAHTOBBLIE ABJIEHUA

4.1 PaguoakTuBHOCTE. Asb(a-, Oera-, ramMma-usnydeHus. Peakiuu asboa-
1 Oeta-pacmazia

4.2 OmneiThl Pe3epdopza nmo paccessHuto anbda-uactull. [lnaHetapHast Mojesnb
aToma

4.3 CocraB aTOMHOTrO sifipa. M130TOIIbI

4.4 ITepuoy nosiypacmnazia aTOMHBIX siiep

4.5 AnepHblie peakunu. 3aKOHbI COXPaHeHUS 3apsA0BOr0 U MaCCOBOI'0 yuce)

4.6 dusrueckre SIBJIEHUSI B TPUPOJE: eCTeCTBEHHbIM paJV0aKTHMBHBIA (OH,
KOCMHYeCKHe JIyud, pPaZJMOaKTUBHOE U3/IyueHUe MPUPOJHBIX MUHepasoB,
JleMiCTBYE PaJIMOaKTUBHBIX M3/TyYeHU Ha OpraHr3M 4YesioBeKa

4.7 TexHWUuecKre YCTPOMCTBA: CITeKTPOCKOI, WHAWBUAYaJbHBIA [103UMeTD,

KaMepa BI/IJ'II:COHa, sAepHas SHEPreTukd

I PPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETA
NHTEPHET

Yun.py https://uchi.ru/
Bubnunoteka LIOK https://m.edsoo.ru
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