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Pabouas mporpamMma mo ¢u3nke Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJIIEHA HAa OCHOBE MOJIOKEHWH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl, HpencTaBieHHBIX B DenepanibHOM roCyAapcTBEHHOM 00pa3oBaTeN-HOM CTaHIapTe OCHOBHOTO 00mero oOpa3oBaHMUS,
YTBEP)KACHHOrO MpHKa3oM MuHuctepcTBa oOpa3zoBanuss W Hayku P® Ne 287 or 31.05.2021, c¢ yuerom IlpumepHoii mporpammbl BocmuTaHus, OCHOBHOM
obpazoBarenbHol mporpamMmel MBOY «bonbmeynryrckas COLL», ocHoBHOro o0miero oOpa3oBaHusi U OpHEHTHPOBAaHA HA peajn3allyio B IIEHTpe 00pa3oBaHHUs
€CTECTBEHHOHAYYHOM W TEXHOJOTMYEeCKOW HampaBiieHHOcTel «Touka pocta», cozganHoro Ha 6aze MBOVY «bompmeynryrckas COIL» ¢ menbio pa3BUTHS Y
00y4JaloUIMXCsl €CTECTBEHHOHAYYHOW, MaTeMaTHYeCKOH, HH(OOPMAIMOHHONW TI'paMOTHOCTH, (OPMUPOBAHHS KPUTHUECKOTO W KPEaTUBHOI'O MBIIUICHUS,
COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOH M TEXHOJIIOTHYECKOW HAIPAaBICHHOCTH, a TaKXKe JJIsl MPaKTUYeCKOH OTpaboTKM y4eOHOro maTepuana Io
yueOHbIM TipenmeraM «DPuzukay, « Xumusy, «bruonorus.

Nzydenue npeamerHoii o0nactu «ECTECTBEHHO - HayUHBIC IPEAMEThI JOJDKHO 00€CIEUnTh:

(dhopMHpOBaHHE NETOCTHON HAYYHON KapTHHBI MUPA;

MMOHMMaHWE BO3PACTAIOUIel pPOJM €CTECTBEHHBIX HAYK M HAyYHBIX HCCIIENOBAaHUI B COBPEMEHHOM MHpPE, TOCTOSHHOTO IPOIIECca HBOJIONUN HAYIHOTO
3HAaHUA, 3HAYMMOCTH MEXTYHApPOAHOTO HAYYHOT O COTPYAHUYECTRA;

OBJIaJICHN € HAYyYHBIM TOAXO0/IOM K PEIIEHUIO PAa3InYHBIX 3a/1aY;

OBJIaJICHHE YMEHUSIMHU (POPMYITHPOBATH THIIOTE3bI, KOHCTPYUPOBATH, TIPOBOUTH IKCIIEPUMEHTHI, OIICHUBATH MOJTYIEHHBIE PE3YIIbTATHI;

OBJIJICHNE YMEHHEM COMOCTABIIATH IKCIIEpUMEHTAIbHBIE M TEOPETHUECKNE 3HAHUS C O0BEKTHUBHBIMHU PEATASAMH KU3HH;

BOCIIMTaHNE OTBETCTBEHHOTO U OEPEKHOT0 OTHOIIEHUS K OKPY)KAIOIIel Cpeae;

OBJIAJICHNE SKOCHCTEMHOW TO3HABATENbHON MOJENBI0 M €€ MPUMEHEHHE B IENIAX MPOrHO3a SKOIOTHYECKUX PUCKOB JJIS 3I0POBBS JIIO/EH, O€30MacHOCTH
JKU3HH, KAUECTBA OKPYXKAIOLIEH Cpelibl;

OCO3HaHHUE 3HAYNMOCTH KOHLICNIIUY YCTOMYNBOTO Pa3BUTHS;

(dbopMupoBaHue yMeHUI Oe30macHOro U 3(pPEeKTHBHOIO UCIOIB30BAHUS JJAOOPATOPHOr0 O0OPYA0BAHHMSI, IPOBEACHUS TOUHBIX M3MEPCHHMH M aJeKBa THOM
OLIEHKH MOJIYyYEHHBIX Pe3yJbTaTOB, NMPEICTABICHUS HAyYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIE€HCTBUH, OCHOBAaHHBIX HAa MEXKIIPEIMETHOM aHAaJIM3€ Y4EOHBIX
3az1ad.

IIpenMeTHBIE pe3yJIbTAaThl OCBOCHUS Kypca (PM3NKHA HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus MPEAIIONIaTaroT, YTO Y yJalerocsi copMupOBaHbIL:

1) bopMupoBaHue MpPEACTABICHHNA O 3aKOHOMEPHOW CBS3M M MO3HABAEMOCTH SBJICHUH MOPUPOABI, 00 OOBEKTHMBHOCTH HAYYHOrO 3HAHHUSA, O
cHCTeMO00pasytoei poiau GU3NKU IS Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHI; HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa H3ydeHUs OCHOB
CTpOEHHUS MaTepuH M PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

2) popmupoBaHUE MEPBOHAYAIBHBIX IMPEACTABICHUNA O (DHU3MUCCKOW CYIHOCTH SIBICHHHA MPUPOIbI (MEXaHHYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX H
KBaHTOBBIX ), BUJIaX MaTeprH (BEIIECTBO H TI0JIE), ABIKEHUH KaK CITOco0e CyIeCTBOBAHUS MaTEepUH; YCBOGHUE OCHOBHBIX HJIEH MEXaHU K1, aTOMHO-MOJIEKYISIPHOTO
YYEHUs O CTPOCHUH BEIIECTBA, JIEMEHTOB JIEKTPOANHAMUKH U KBAHTOBOHM (DU3UKHU; OBIIAJCHUE MIOHATHITHBIM aIapaToM U CUMBOJIHMYECKUM SI3BIKOM (DHU3HKH;

3) mpuoOpeTeHne OMbITa TMPUMEHEHHS HAyYHBIX METOJOB TIO3HAHUS, HAOMIOMCHUS (DU3HYECKUX  SBJICHHH, IPOBEICHUS OIBITOB, IMPOCTHIX
AKCIIEPUMEHTABHBIX HCCIIENOBAaHUM, MPSIMBIX H KOCBEHHBIX H3MEPEHHUU C HCIIONH30BAHWEM aHAJIOTOBHIX W IMU(POBBIX U3MEPUTENHHBIX MPUOOPOB; ITOHMMAaHUE
HEN30eKHOCTH MOTPENTHOCTEN JTFOOBIX U3MEPEHUN;

4) moHnMaHue (GU3NYECKUX OCHOB W TPHHIMIIOB JCUCTBHs (pabOThI) MAIIMH U MEXaHHU3MOB, CPEICTB IEPEABMKEHHUS WM CBSI3U, OBITOBBIX MPHUOOPOB,
MIPOMBINIUTEHHBIX TEXHOJIOTMYECKUX MPOIIECCOB, BIMSHHAS WX HA OKPYXKAIOIIYIO CPEy; OCO3HAHNE BO3MO)KHBIX ITPHYNH TEXHOT€HHBIX M DKOJIOTHYECKUX KaTacTpod;

5) oco3HaHue HEOOXOMMOCTH IPUMEHEHHS TOCTIKCHUN (PU3UKU U TEXHOJIOTHIA JIJIsl PAIIMOHATILHOTO IPUPOIOOIB30BAHHS;

6) oBiajieHHe OCHOBaMH 0€30IaCHOIO HCIIOJIB30BAHHS CCTECTBEHHBIX M HMCKYCCTBEHHBIX JJICKTPUYECKMX M MArHUTHBIX IOJIEH, JJIEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX W MCKYCCTBEHHBIX MOHU3UPYIOIIMX H3JIyYEHHH BO M30EKaHUE MX BPEJHOTO BO3ACHCTBHSA Ha OKPYXKAIOLIYIO CPEeLy M OpPraHU3M
YenoBeKa;



7) Pa3sBUTUC YMCHHA IUNIAHUPOBATH B HOBCCI[HCBHOfI KHU3HU CBOU I[efICTBI/Iﬂ C MPUMCHCHUECM IMOJTYYCHHBIX 3HAaHUM 3aKOHOB MCXaHUKH, DJICKTPOJUHAM UKHU,
TEPMOAMHAMUKU U TCIIJIOBBIX SIBIICHUM C O CIIBIO c6epe>KeHI/1$[ 310POBbA;
8) q)OpMI/IpOBaHI/IG HpCI[CTaBJ'ICHI/Iﬁ 0 HCpallMOHAJIbHOM HMCIIOJIb30BaHUU NPUPOJHBIX PECYPCOB U SHEPIHUH, 3arpA3SHCHUN oxpyncafomeﬁ CpCabl KaK CJICACTBUC

HECOBCPIICHCTBA MalllMH U MEXaHU3MOB.

Anpecat Pasznen [Tnanupyemble pe3ynbTaThl (YMEHUS)

BhINYCKHUK HAYYUTCS Buinycxuux nonyuum 603MoiCHOCHb HAYYUMbCSL
BhInmycKHUKH coOJIOaTh TpaBKiIa 0E30MACHOCTH M OXPaHbI TPY/a MPH 0CO3HABAMb YEHHOCTD HAYUHBIX UCCTE08AHU,
YPOBHS paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM; POJb (QusUKU 8 pacuiupenuu npeocmasieHuil 00
OCHOBHOTO HIOHMMATh CMBICII OCHOBHBIX (PU3NYECKUX TEPMUHOB! OKpYdicaiowiem Mupe U ee 8K1d0 8 yiyuuienue
o011ero (uznueckoe Teno, Gpusndeckoe sBiaeHUE, HrusnuecKas Kauecmea HCUusHu,
00pa3oBaHus BEJTMYHMHA, SAMHUIBI H3MEPCHNUS; UCNOTB306AMb NPUEMbl HOCIPOEHUSL (PUBUYECKUX

pacro3HaBaTth IpoOJIeMbl, KOTOPhIE MOXKHO PEIIUTH MPU
IIOMOIIHN (1)I/I3I/I‘IGCKI/IX MCTOZI0B; aHAJIM3UPOBATE OTACIILHBIC
OTaIllbl IIPOBECACHU A I/ICCJ'IC):[OBaHI/II\/’I 1 UHTCPIPETUPOBATH
pe3yibTaThl HAOMIOICHUH U OITBITOB;

CTAaBUTH OIIBITHI ITO UCCIICTOBAHUIO (1)H31/I‘ICCKI/IX SIBICHUM WU
(u3HUecKrX CBOMCTB Ten 0e3 CIOIb30BaHUS MPSMBIX
HM3MEPEHUM; TPy 3TOM (HOPMYJIHPOBATH MPOOIIEMY/3a1a4uy
y4eOHOI0 IKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3
MIPEIOKEHHOTO 000PYIOBaHMSI;, TPOBOAUTH OMBIT U
(hopMyITUpOBaTh BEIBOJEI.

[pumeyanue. [Ipu npoBeaeHUN UCCIETOBAHUSA (GUINUCCKUX
SBIICHUH N3MEPHUTEIbHBIE TPUOOPHI UCTIONB3YIOTCS JIUIIH KaK
JMATYNKHA U3MEpeHNs (GU3NYECKUX BEINYNH. 3alicy TOKa3aHHH
MIPSIMBIX U3MEPEHHI B 3TOM CITydae He TpeOyeTcsl.

ITIOHUMATD POJIb SKCIIEPUMEHTA B TTOMYyISHUH HAYIHON
HHPOPMAITHH;

IIPOBOJINTH NPSMBIE U3MEPEHHS (PU3NIECKUX BEITMUNH: BPEMS,
paccTosiHre, Macca Tena, 00beM, CHiia, TeMIepaTypa,
aTtMocdepHoOe TaBJeHre, BIaXXHOCTh BO3/IyXa, HANPSDKEHNUE,
CHJIa TOKa, paTuaIiMoHHBIN (OH (C NCMIOTB30BAHUEM
JIOBUMETPA); TIPH STOM BBIOMPATH ONMTUMANBHBINA CITOCO0
M3MEPEHHS U UCTIONH30BATH MPOCTEHIIIE METO/IBI OLIEHKH
MOTPEIIHOCTEN N3MEPEHUM.

[pumeuanue. JIrobas yaebHas mporpamma JIoKHA
o0ecreunBaTh OBIIaJICHUE MIPSIMBIMHA U3MEPEHUSIMHU BCEX
TIePEYHCICHHBIX (PU3NIECKUX BEITHYHH.

IIPOBOJIUTH MCCIIENOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BETNINH
C MCIIOJIb30BAHUEM NPSMBIX U3MEPEHHI: TPU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTATHI

Mooeetl, NOUCKa u GopmyaupoeKu 00KA3AmeIbCme
BLI0GUHYMBIX 2UNOME3 U MEOPEMUYECKUX 8b160008
HA OCHOBe IMNUPUYECKU YCTNAHOBLEHHBIX (DaKmos,
CPABHUBATD MOYHOCIb UBMEPEHUsT (DUUYECKUX
BEUYUH NO BETUYUHE UX OMHOCUMETbHOU
noSpeuHOCmU NPU NPOBEOeHUY NPIMbIX
usmepeHull;

CaMOCMOAMENbHO NPOBOOUNMb KOCBEHHbIE
usMepenus U UCCIe008aNUsL PUUYECKUX BEIUYUH C
UCNOTL30BAHUEM PAZTUYHBIX CHOCOO08 UBMEPeHUs]
Quzuueckux enudun, 8blOUPAMb CPeOCmed
UsMepeHuUs ¢ yuemom HeoOdXo00UMOoU MmoyHOCmU
usmepenutl, 060CHOBbLIBAMb 8bIOOP CNOCObA
usMepenus, a0eK8amuo2o NOCMasienHol 3aoaue,
nPOBOOUMb OYEHK)Y OOCMOBEPHOCHIU NOTYYEHHbIX
Pe3YILMamos;

B0CHPUHUMANb UHDOPMAYUIO DUUYECKO20
cooepoicanust 8 HAYYHO-NONYIAPHOL umepamype u
CPeOCmBax Macco8ol UHGOPMayuU, KPUMULecKu
OYEHUBAMDb NOTYHEHHYIO UHPOPMAYUIO, AHATUUPYSL
ee cooepoicanue u OaHubie 06 UCTOYHUKE
ungopmayuu;

co30asamp cobcmeentvle NUCbMEHHbLE U YCHIHbLE
CO0OUeHUS O PUULECKUX ABNEHUSX HA OCHOBE
HeCKOIbKUX UCTNOYHUKO8 UHpOpMayuu,
COnpoBoICOAMsb BbICMYNIICHUE Npe3eHmayuell,
VUUMBLEAST 0CODEHHOCMU AYOUMOPUL CEEPCTNHUKOB.




MOJY4EHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHH B BHJIE
TabmuI ¥ rpaMKoB, ACNATh BHIBOJBI 110 pE3yIbTaTaM
HCCIIE0BAHUS;

MPOBOANTH KOCBEHHBIE U3MEpEHHS (PU3NYECKUX BEIUUMH: TIPH
BBITMIOJIHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYs PEII0)KEHHON UHCTPYKLIUH, BEIYHUCIISATh
3HAQ4YCHHUE BEIIMYMHBI U aHAIU3UPOBATH I1OJIy4YECHHBIE
pE3yAbTATHI C YUETOM 3aJJaHHOM TOYHOCTH U3MEPEHU;
AHAJIM3UPOBATh CUTYallUU IIPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, y3HaBaTh B HUX NPOSBICHUE U3yUEHHBIX
(U3NYECKUX SBICHUH WM 3aKOHOMEPHOCTEH U IPUMEHSITh
UMeEIOIINEeCs] 3HAHUS JJISl UX O0BSICHEHUS;

MOHUMATb TPUHIIMIIBI JICHCTBUS MaIlMH, IPHOOPOB H
TEXHUYECKUX YCTPOICTB, YCIOBHS X O€30MacHOTO
UCITIOJIb30BAHMS B TIOBCE/IHEBHOM KU3HU;

WCTIOJIB30BATh MPU BBITOTHEHUH yueOHBIX 3aJ1a4 Hay4IHO-
MOMYJISIPHYIO JINTEPATYPY O PU3MUECKUX SBICHUSX,
CIIpPaBOYHBIE MaTepUabl, pecypcbl IHTEpHET.

Mexannueckue siBJeHUs

paCHOSHaBaTB MEXAHNYCCKUC SIBJICHUA U O6L$ICH$ITI) Ha OCHOBC
HUMEIOIUXCSl 3HAHUWA OCHOBHBIE CBOMCTBA MJIM YCIIOBUSA
MIPOTEKAHUS THUX SBJICHUH: paBHOMEPHOE U HEPABHOMEPHOE
IBIDKCHUE, PABHOMEPHOE W PAaBHOYCKOPEHHOE TIPSMOJIMHEHHOE
JIBIOKEHME, OTHOCUTEIBHOCTh MEXaHUYECKOI0 JBMIKCHUS,
CBOOOIHOE TTa/ICHNE TEJl, PABHOMEPHOE ABUKEHHE TIO
OKPY>KHOCTH, WHEPITUS, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE
IBIDKEHUE, TIepeaada TaBIICHUS TBEPILIMHU TEJIaMH,
KUIKOCTSIMH M Ta3aMH, aTMOC(EpPHOE TaBJICHHE, TITIaBaHUE TEll,
paBHOBECHE TBEPBIX TEN, UMEIOIINX 3aKPEIJICHHYIO OCh
BpaIleHus, KoJieOaTelbHOE NBIKEHHE, PE30HAHC, BOJTHOBOE
IBUKEHNE (3BYK);

OIMCHIBATh U3YYEHHBIE CBOMCTBA TNl U MEXaHUIECKUE
SIBJICHUS, HCTTONB3YS (PM3NYECKHE BETUIUHBL: TTyTh,
IepeMeIieHre, CKOpoCTh, YCKOPEHHE, TIepruo T 0OpalleHus,
Macca Tena, INOTHOCTh BEMIeCTBa, CHiIa (CHIIa TSHKECTH, CHJia
VIIPYTOCTH, CHJIA TPEHHSI ), TaBIIeHHE, UMITYJIbC Tela,
KHHETUYECKast YHEPTHsl, MOTEHI[MAIbHAS YHEPTHS,
MexaHn4eckas paborta, MexaHnueckast MomHocTh, KI1JI mpu
COBEpIIIEHUH PabOTHI C UCTIOIH30BAHNEM IIPOCTOTO MEXAHU3MA,
CHJIa TPEHUS, aMILTUTY/Ia, TIEPUOJ] M YaCTOTa KojeOaHui,
JUTHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAaHEHUs; PU ONKCAHUU

UCNOTB306AMb 3HAHUSL 0 MEXAHUYECKUX SIGNEHUSX 8
NOBCEOHEBHOU HCU3HU O 0becneyeHUs
besonacrHocmu npu obpaujenuu ¢ npubopamu u
MEXHUYEeCKUMU YCMPOUCmeamu, O COXPAHEHUS.
300p08b5 U COONOOEHUA HOPM IKOIOSUYECKO20
nogedeHusl 8 okpydicaioujell cpeoe; NPUBOOUMs
npUMepbl NPAKMULECK020 UCNOTb308AHUS
PusUUeCKUX 3HAHUL O MEXAHUYECKUX SIGNEeHUSIX U
uzuUecKux 3aKOHAX, NPUMEPbL UCNOIb308AHUSL
60300HOBISIEMbIX UCHOYHUKOG DHEPSUL;
9IKONIO2UMECKUX NOCTIeOCMBULL UCCTEA0B8ANUSL
KOCMUYECK020 NPOCMPAHCME;

Pa3uuams 2panuybl NPUMEHUMOCTU (YUULECKUX
3aKOHO8, NOHUMAMb BCe0OWULL XapaKmep
@yHOaMeRmanbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MEXAHUYECKOU IHEPeUU, 3AKOH COXPAHEHUs.
UMNYIBCA, 3AKOH BCEMUPHO20 MA2OMEHUS) U
02PAHUYEHHOCb UCHOJIb308AHUSL YACIHBIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

HAX00umuv a0eK8amHyro npeodioiCenHol 3a0aue
Qusuueckyo modensv, pazpewiams npodIemMy KaK Ha
OCHOBE UMEIOWUXCS 3HAHUT NO MEXAHUKE C




MPaBUIIBHO TPAKTOBATH (PU3MUYECKUH CMBICT HCIONIB3YEMBIX
BEJIWYHH, NX 0003HAUCHHUS U SAUHUIBI H3MEPEHUS], HAXOJUTh
(hopMyITBL, CBS3BIBAIONIHE JAHHYIO (PU3UUECKYIO BETHUUHY C
JOPYTUMH BEIMYMHAMHY, BBIYUCIISITH 3HaUCHNE (PU3HUECKOM
BEJIMYUHBI,

aHaJIM3UPOBATH CBOWCTBA TEJ, MEXaHUUYECKHE ABJIEHUS U
MPOLIECCHI, UCIIONB3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPaHEHUS
9HEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, IPUHIHIT
CYIEpIIO3ULIUY CHJI (HaX0XAeHUE paBHOICHCTBYIONIEH CHUITBI),
I, II u III 3akonbl Hbt0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3akoH I'yka, 3akoH [lackais, 3akoH Apxumena; Ipy 3TOM
pa3nuyaTth CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U €r0
MaTeMaTHYECKOE BBIPAKEHUE;

pa3nuyaTh OCHOBHBIC MPU3HAKH W3YUEHHBIX (PU3HMYECKIX
MoJieNieli: MaTepralibHast TOUKa, MHEpIHaJIbHasl CHCTEMa
OTCYeTa;

pemaTe 3a1a49u, UCIIONb3Ys (PU3NYEeCKre 3aKOHBI (3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, TPHHIIUTI
cynepniozuuuu cui, I, I u IIT 3axkons! HeroToHA, 3aK0H
COXpaHEeHUs] UMIyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) 1 GOpPMYIIbI, CBSI3bIBAIOIINE PU3NICCKUE
BEJIMYUHBI (TIyTh, CKOPOCTH, YCKOPEHHE, Macca Tena,
IIJIOTHOCTH BEIIECTBA, CHJIA, JABIEHUE, UMITYJILC TENa,
KHHETHYECKas YHEPTHsl, MOTEHI[HAIbHAS SHEPT U,
MexaHudeckas paboTa, MexaHu4decKass MOmHOCTh, KITJ]
MIPOCTOT'O MEXaHNW3Ma, CHJIA TPEHHSI CKOJIbKEHHS,

KO3 UIUEHT TPEHUS, aMILTUTYAA, IEPHUOJ] M 9aCTOTa
KOJIeOaHM, IIFHA BOJTHBI U CKOPOCTH €€ pacIpoCTpaHeHH ):
Ha OCHOBE aHaJIM3a YCIIOBHS 33Ja49H 3aHCHIBATh KPATKOE
YCIIOBHIE, BBIICTATH (DU3MYECKIE BETMINHBI, 3aKOHBI U
(hopMymBI, HEOOXOIUMBIE TS €€ PEIIeHHUs, TTPOBOIUTH
pacdeTsl U OLEHNBATh PEATbHOCTH TTOJTYYEHHOTO 3HAYCHUS
(hr3muecKol BETMIUHBL

UCNONb30BARHUEM MamemamuiyecKkoco annapama,
maxk u npu nomowu Memooos OYEHKU.

TenjoBble ABJIEHUS

pacmo3HaBaTh TEIIOBHIE SIBICHUS M OOBSCHATH Ha Oa3e
HAMEIOLMXCS 3HaHUM OCHOBHBIE CBOMCTBA WJIH YCIOBUS
MIPOTEKAHUS ITUX ABIEHUH: Mudy3usi, n3MEeHeHe oObemMa Tel
IIPY HATPEBaHUM (OXJIKICHWH ), OOJbIIas CKUMAEMOCTh T'a30B,
MaJjasi CKUMAaeMOCTb KHUAKOCTEH U TBEPJIBIX TEI;, TEIIOBOE
paBHOBecHe, HCIIapeHne, KOHeHCAINs, TUIABIICHHE,
KpUCTAITH3AIMS, KHIIEHHE, BIaXKHOCTh BO3/IyXa, Pa3InIHbIE
CHocoO0BI TeIIonepeaayu (TeIOnpPOBOJHOCTh, KOHBEKITHS,

UCNONIL3068AMb 3HAHUS O MENIOBLIX AGNIEHUAX 6
NOBCeOHEe8HOU HCU3HU OJisl 0becneyenus
bezonacrocmu npu obpaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEaMU, OJisl COXPAHEHUS.
300p08b5 U COOMOOEHUS HOPM IKOIOSUYECKO2O
nosedeHuUs 8 OKpydcaloujell cpede; NPUBOOUMb
ApUMepbl IKOI0SUUECKUX NOCLe0CMBULL pabombl
osucamenell 6HympeHHe20 c20panusl, Menjiogulx u




M3ITy4eHIE), arperaTHble COCTOSHUS BEICCTBA, IMOTJIONICHUE
SHEPTUY MPU MCTIAPSHUH JKUIKOCTH U BBIJICJICHHUE €€ TPU
KOHJICHCAIUU Mapa, 3aBUCUMOCTb TEMITEPaTyPbl KUTICHHS OT
JIABJICHUS;

OIKCHIBATh U3YYCHHBIC CBOMCTBA TEJl U TEILJIOBHIC SIBJICHUS,
UCTOJIB3ys (PU3MUECKUE BETMYMHBI: KOJTUYECTBO TEILIOTHI,
BHYTPCHHSISI SHEPTHs, TEMIIEpaTypa, yaelIbHas TeIIOEMKOCTh
BEIIIECTBA, yJeIbHas TEIJIOTa TUIABJICHHUS, yIebHAs TEIIOTa
napooOpaszoBaHus, yaeabHas TEIIOTa CropaHus TOILIURA,
K03(DPHUITMECHT MOJE3HOT0 JACHCTBUS TEIJIOBOT'O JIBUTATENs; TIPU
OIMCAHWH MPABUIBHO TPAKTOBATH (DU3UYCCKHUI CMBICT
UCIOJIb3yEMBIX BEIMYUH, UX 0003HAYCHHUS U SITUHUIIBI
U3MEPEHUs, HAaXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYO
(U3NIECKYTO BETUUNHY C IPYTUMH BETMYMHAMH, BEIYUCIISTH
3HaueHue (PU3MUECKON BEITUYUHBL;

aHaJIM3UPOBATh CBOWCTBA TEJl, TEIJIOBBIC SABJICHHS U ITPOLIECCHI,
HCIIOJIb3YsI OCHOBHBIE MTOJIOKEHHUST aTOMHO-MOJIEKYJIIPHOTO
YUEHHS O CTPOCHHH BEIIIECTBA U 3aKOH COXPAHEHUS SHEPruHu;
pasau4aTh OCHOBHBIC MPU3HAKY U3YUCHHBIX (PU3HUECKUX
MojieNiel CTPOCHHS Ta30B, KUIAKOCTEH U TBEP/IBIX TEI;
MIPUBOJIUTH MTPUMEPHI MPAKTUIECKOTO HCIIOIB30BaAHUS
(DUBNYECKIX 3HAHHUH O TETUIOBBIX SBIICHUSX;

pemaTh 3ajJa4uu, UCIIONb3ysl 3aKOH COXPaHEHUS SHEPTHH B
TEIJIOBBIX Tpolleccax U (OPMYIIBI, CBI3BIBAIONINE (PH3NUYECKUE
BEJIMYHMHBI (KOTMYECTBO TEILIOTHI, TEMIIEpaTypa, yAelIbHas
TEMJI0EMKOCTh BEIIECTBA, YACIbHAS TEIIOTA IUIABJICHHUS,
yIeNnpHas TEIIoTa mapoodpa3oBaHus, YACIbHAs TEIUIOTa
CrOpaHus TOILTHBA, KO3 (OUIIMEHT TTOJIC3HOTO ACHCTBHUS
TETJIOBOTO JIBUTATENS): HA OCHOBE aHAaJIK3a YCIOBUS 3a/1a4n
3aMUCHIBATH KPATKOE YCIIOBUE, BBIIENATh (PU3HUYECKUE
BEJIMYMHBI, 32aKOHBI U (POPMYJIbI, HEOOXOIUMBIE TS €¢
pelleHHUs, MPOBOIUTH PACUETHI U OIICHUBATHh PEATbHOCTh
MOJTYYEHHOTO 3HAUCHHS (YU3MYECKON BETUYHHBI.

2UOPOINEKMPOCTNAHYUIL,

Pa3IU4ams panuybl NPUMEHUMOCIU DUIULECKUX
3aKOHO08, NOHUMAMb 8Ce0bUULl XapaKmep
@yHOAMEHMANbHBIX PU3UYECKUX 3AKOHO8 (3AKOH
COXPAHeHUs SHepeUU 8 MenJioBblX NPoOYeccax) u
02PAHUYEHHOCMb UCNOIb3068AHUS YACTIHBIX
3aKOHO8;

HAX00Uumv a0eK8ammyro npeodiodnCceHHol 3a0aue
Gusuueckyio modennv, pazpewams npodiemMy Kak Ha
OCHOBE UMEIOWUXCSL 3HAHULL O MENJIOBbIX SGNEHUSX C
UCNONIL306AHUEM MAMEMAMUYECKO20 annapama,
Max u npu NOMOWU Memoo08 OYEHKU.

DileKTpU4ecKue
MAarHUTHbIE SIBJICHMS

pacno3HaBaTh 3JICKTPOMArHUTHBIC ABJICHUS U OOBSICHATH HA
OCHOBC UMCIOIIUXCA 3HAaHUH OCHOBHBIE CBOMCTBA MJIN YyCJ10BUs
MPOTCKaHHUA 3TUX SIBIICHUI: QJICKTPpHU3alus TCII,
B3aHMOHCﬁCTBHe 3apAa0B, 3HGKTpH‘l60KHﬁ TOK U €TI0 ):[eﬁCTBI/IH
(TeHJ’IOBOC, XHUMHUYCCKOC, MaFHI/ITHoe), B3aHMOH€fICTBHe
MAar"HuToOB, JJICKTPOMAaruuTHas UHAYKIUS, HeﬁCTBHC
MAar"auMTHOrO 1noJisl Ha MPpOBOAHHK C TOKOM U Ha ABUIKYIIYHOCH
3apsKCHHYIO YaCTUly, HCﬁCTBHC QJICKTPHUICCKOI'O ITOJISL Ha

UCNONIL3068AMb 3HAHUS 00 INEKMPOMASHUTNHBIX
ABNIEHUSAX 8 NOBCEOHEBHOU JCU3HU OJisl Obecneyenus
bezonacrocmu npu obpaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEaMU, OJisl COXPAHEHUS.
300p08b5 U COOMOOEHUS HOPM IKOIOSUYECKO2O
nosedeHuUs 8 OKpydicaoujeli cpede; NPUsoOUmMs
npUMepbl GIUAHUSL JNEKMPOMACHUMHBIX USTYYEHULL
HA J#CUBbLE OP2AHUZMDL;




3apsHKEHHYIO YaCTHUILY, 3JEKTPOMArHUTHBIC BOJIHBI,
MPSIMOSTHHEHHOE paCIPOCTPaHEHUE CBETA, OTPAKCHUE U
MPEeIOMIICHHE CBETA, IUCIICPCHS CBETA.

COCTaBIIATH CXEMBI DIIEKTPUUECKHUX IIeTeil ¢
MOCIIE0BATEIILHBIM | MAPAIIICTIbHBIM COSANHEHUEM
9JIEMEHTOB, pa3jinyasi yCJIOBHbIC 0003HAUCHUS AIIEMECHTOB
JIIEKTPUIECKUX Ieneil (MCTOUHUK TOKa, KITIOY, PE3UCTOP,
peocrar, JJaMmro4ka, aMInepMeTp, BOJIBTMETD).
HCIOJIB30BATh OINITHUYCCKUEC CXEMBI JJId ITOCTPOCHUSA
n300pakeHUH B TNIOCKOM 3€pKalie U COOUparoIieH JIH3e.

PaAsIULame SpaHuybl NPUMEHUMOCIU QU3UYECKUX
3AKOHO8, NOHUMAMb 8Ce0OWULL XapaKmep
DYHOAMEHRMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS.
INEKMPULECKO20 3apsiod) U 02PAHULEHHOCTb
UCNONIL30BAHUSL YACMHBIX 3aKOH08 (3axon Oma 0ns
yuacmka yenu, 3akou Jicoyns-Jlenya u op.);
UCNONIL3068AMb NPUEMbL HOCMPOEHUS (PUFUYECKUX
Modeiell, NOUCKa u GopmyauposKu 00KA3ameIbCme
BbI0BUHYMBIX 2UNOME3 U MEOPENULECKUX 8bl80008
HA OCHOBE SIMRUPUYECKU YCMAHOBIEHHLIX (PaKkmos;
HAX00Uumsv a0eK8amuyro npedsiodNCeHHOU 3a0aye
Gusuueckyio modennv, pazpewams npodiemy Kaxk Ha
OCHOB8E UMEIOWUXCS 3HAHUL 00
INEKMPOMASHUMHDBIX SGTNEHUSX C UCNOTIL30BAHUECM
MAmeMamu4ecko20 annapama, max u npu noMowu
Memooo8 OYeHKU.

KBaHTOBBIE sIBJIEHUS

pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHSATH HA OCHOBE
HUMEIOIIUXCSl 3HAHUWA OCHOBHBIE CBOMCTBA WJIM YCIIOBUSA
MPOTEKAHUS ITUX SIBIICHUM: €ECTECTBEHHAsA MU UCKYCCTBEHHAsI
PaaMOaKTUBHOCTh, O-, B- M Y-U3/Iy4EHUs, BOSHUKHOBEHUE
JIMHEWYaToro CIEeKTpa U3IyYEHUsI aTOMa;

ONUCHIBATh U3YYEHHbIE KBAHTOBBIC SIBJICHUS, UCIIONb3Y S
(u3rYecKre BEJIMYMHBI: MaCCOBOE YHUCIIO, 3apsI0BOE YHUCIIO,
[epyo I Mmojiypacraa, SHeprusi GOTOHOB; MPH OMMCAHUH
MIPaBUIILHO TPAKTOBATh (DM3MUCCKUN CMBICI HCIIONB3YEMBIX
BEITUIHMH, NX 0003HAYUCHUS M CIUHHUIIEI H3MEPCHHUSI; HAXOIUTh
(hopMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3NIECKYIO BETUIUHY C
JIPYTUMH BETMYMHAMH, BEIYUCIIATH 3HAUEHUE (PH3UIECKOM
BEITUYMHEI,

aHAM3UPOBATH KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PM3HUECKIE
3aKOHBI U MTOCTYJIAThI: 3aKOH COXPaHEHUS! YHEPTUH, 3aKOH
COXPaHEHHUS JIEKTPUUECKOTO 3apsiaa, 3aKOH COXPAaHEHUS
MAacCOBOT'0 YHCJIA, 3aKOHOMEPHOCTH U3IyYEHUS U MOMIOIIECHUS
CBETa aTOMOM, IIPU 3TOM pa3JIM4YaTh CIOBECHYIO
(hopMyTHpPOBKY 3aKOHA M €r0 MAaTEMaTHIECKOE BRIPAKECHUE;
pas3inyaTh OCHOBHBIE MPU3HAKYU IIAHETAPHOU MOJIETIM aTOMa,
HYKJIOHHOH MOJI€IH aTOMHOTO SiApa;

NPUBOAUTH MPUMEPHI MPOSBICHUS B IPUPOJE U NPAKTUUECKOIO
HCIIONb30BAHUS PAAUOAKTUBHOCTH, SIAEPHBIX U TEPMOSIAEPHBIX
peaklmii, CIEeKTPaIbHOrO aHAJIM3A.

UCNOTL306AMb NONYYEHHbIe 3HAHUSL 8 NOBCEOHEBHOU
JHCUBHU NPU 0OpawieHuu ¢ npubopamu u
MEXHUYEeCKUMU YCMPOUCTEAMU (CYemyuK
UOHUBUPYIOWUX Yacmuy, 003UMemp), 0
COXpaHenust 300p08bsl U cOOIO0EHUs. HOPM
9IKONI02UNECKO20 NOBEOEeHUs 8 OKPYJicarowell cpede;
COOMHOCUMND IHEPSUIO CBA3U AMOMHBIX SI0EP C
Odehexmom maccol,

NPUBOOUMb NPUMEPDL BIUSHUSL PAOUOAKIMUBHBIX
UBIYUEHUL HA JICUBbLE OP2AHUIMBL, NOHUMAMb
NPpUHYUN Oelicmausl O03UMEMPA U pa3iuiams
VCIOBUSL €20 UCHONb30BAHUS,

HOHUMAMb IKON02UYECKUe NPoOIeMbl,
B03HUKAIOWUE NPU UCNOTLIOBAHUU AMOMHBIX
INEKMPOCMAHYUIL, U NYMU PEUUEHUsL DMUX NPOOIeM,
nepPCneKmuebl UCHOIb308AHUS YNPAGTSEMO20
MEPMOAOEPHO20 CUHME3.

DJIeMeHThbl aCTPOHOMMH

YKa3bIBATh Ha3BAHU A IJIAHCT ConHeynon CHUCTCMBI; pa3IndaThb

yKa3svleambs 061/1/!146 CBOUCMBA U OMAUYUS NIAHEm




OCHOBHBIC ITPU3HAKU CYTOYHOI'O BpAIICHUA 3BE3AHOI'O He6a, 3eMHOLL cpynnsl U niaHen-cucanmoes, majlblx meil

nprkenust Jlynsl, COHIIA ¥ TUIAHET OTHOCHTEITBHO 3BE3I; Conneunoii cucmemvl u 6OILULUX NAAHEM,
MOHMMATh PA3THYHs MEKIY I'eTHOLEHTPUYCSCKON NOb308AMbBCA KAPMOU 36€30H020 Heba npu
TeOLICHTPUYECKOH CUCTEMaMU MHpa; HaOII0OEHUSX 36€30H020 Heba,

PA3IULAMb OCHOBHbBLE XAPAKMEPUCIUKU 3630
(pazmep, yeem, memnepamypa) COOMHOCUMb YGEM
36€30bl C ee meMnepamypou;

PA3IULAMb 2UNOME3bl O NPOUCXONCOCHUU
Conneunoti cucmemwi

1. Copepxanne kypca GpU3NKH
®u3uka u puznyeckue MeToAbI U3yYeHUs] MPHPOIbI

®dusuka — Hayka o npupone. Ousnueckue Tena u seieHus. Habnronenne u onucanue GU3NUeCKuX sBieHnH. Ou3nueckuii SKcriepuMenT. MoaenupoBaHue
SIBJICHUI 1 OOBEKTOB MPUPOJIBL.

®uU3NYECKHE BEIMUYMHBI U UX U3MEpPEHUE. TOUHOCTh U MOrPEIIHOCTh U3MEpEeHUd. MexIyHapoJiHasi CUCTEMA €JUHHUII.

dusnueckne 3aKoHBI W 3akoHOMepHOcTH. Dus3nka W TexHuKa. HayuHblii Meron mo3Hanus. Ponb ¢usnkn B (QopMUpOBaHUM ecCTECTBEHHOHAYYHOM
TPaMOTHOCTH.

Mexannueckue siBJeHUsI

MexaHndeckoe JABUXKXCHUC. MaTepHam,HasI TOYKa KaK MOJICIb (1)I/I3I/I‘ICCKOFO Teaa.OTHOCUTEIBHOCTE MEXaHUYECKOTO JABUKXCHMUS. Cucrema
orcuera.Du3nyeckue BCIIMYUHBI, HeO6XOlII/IMBIe A OIMHUCAaHUA AOBHXKCHUSA W B3aUMOCBA3b MCXKAY HUMU (HYTI), MEPEMEIICHUE, CKOPOCTb, YCKOPECHUEC, BpEMA
IBIDKEHUS). PaBHOMEpHOE M paBHOYCKOpPEHHOE TIPSIMOHHEIHOE ABMKEHIE. PaBHOMEpHOE IBUKEHHE 110 OKpYXKHOCTH. [lepBrIi 3akoH HeroToHa n uHEpius. Macca
tena. IlmotHOCTE BemecTBa. Cria. Equamnniel cubl. Bropoit 3akonH Hetotona. Tperuit 3akon Herotona. CBo6omHoe magenue Ten. Cuia TsSDKeCTH . 3aKOH BCEMHPHOTO
tsrorennst. Cuna ympyroctd. 3akod ['yka. Bec Tema. HeBecoMmocTh. CBsI3b MEXITy CHIION TSKECTH M Maccolt Tena. JlmHamometp. PaBHOeHcTByromas crma. Crma
Tpenusi. TpeHue ckonbxeHus. TpeHnue mokos. TpeHue B IpUpoae U TEXHUKE.

Nmmynse. 3akoH coxpaHeHus1 UMITyabca. PeakTiBHOE nBMKeHne. Mexanndeckas pabora. Mommuocts. DHeprus. [loTeHnaapHast 1 KHHETHYECKasi YHEPTHsL.
[IpeBparenre oJHOTO BUa MEXaHMYECKON IHEPTUU B APYTod. 3aKOH COXpPaHEHHs ITOJTHOW MEXaHWIEeCKOI SHEPTUH.

IIpocThie MexaHU3MBI. Y CIIOBUSI PABHOBECHUSI TBEPAOIO TEIa, UMEIOLIErO 3aKPEIUIEHHYIO OCh ABMXKEHUS. MOMEHT cuibl. Llenmp msascecmu mena. Peiyar.
PaBHOBecue cunm Ha peryare. Peraarm B TexHmke, ObITy W mpupoje. IlomBuxHbIe W HEMmOmBHKHBIE ONMOKH. PaBeHCTBO pabOT NMpH HCIONB30BAaHUU IPOCTHIX
MeXaHU3MOB («30J10To€e TTpaBUII0 MeXaHUKNY»). KoddduruenT mone3Horo nelcTBrus MexaHu3Ma.

JaBnenne TBepAbIX Tell. EmuHunbl n3mepenus mapieHusA. CriocoObl m3MeHeHHs naBiieHus. JlaBnmenme >kuakoctell m ra3oB 3akoH Ilackams. [laBnenme
KUAKOCTH Ha JHO W CTeHKH cocyaa. CoolOmarommecs cocyapl. Bec Bozayxa. Atmocdeproe naBnenne. M3mepenue armocdeproro nasienus. OnblT Toppudeny.
Bapomerp-aneponn. AtmocdepHoe qaBieHre Ha pa3TUdHbIX BBICOTaX. | mapaBimuecKie MeXaHu3MBI (Tipecc, Hacoc). [laBieHune JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B
HHUX Teno. ApxumenoBa cuia. [lnaBanue Ten u cynoB BozayxonnaBanue.

Mexanndeckue konebanus. [lepron, gacrora, ammumTyaa konebanuii. Pe3onanc. Mexanndeckre BOJNHBI B OJHOPOAHBIX cpefax. mnHa BONHBI. 3BYK Kak
MeXaHU4ecKast BOIHA. [ pOMKOCTB U BBICOTAa TOHA 3BYKA.

TenJioBble ABJICHUS

Crtpoenme BemecTBa. ATOMBI M MOJEKYINBI. TeroBoe NBHKeHHE aTOMOB W Moiekynl. Juddysus B razax, ®HAKOCTSIX W TBEPABIX Tenax.bpoyHosckoe
odgudcenue. BzanmoneiicTBre (MPUTSHKEHNE U OTTATKMBAaHUE) MOJIEKYI. ArperaTHbIe COCTOSIHUS BEIIeCcTBa. Pa3nnumne B CTpPOSHUH TBEP/IBIX TEN, KUAKOCT €l U Ta30B.

TerutoBoe paBHOBecue. Temmeparypa. CBsi3pb TeMmmIepaTypbl CO CKOPOCTHIO XaOTHUYECKOT'O JBIDKEHWS dYacTull. BHyTpeHHss dSHeprus. PabGora wu
Teronepenaya Kak CrocoObl M3MEHEHWsI BHyTpeHHeW sHeprum Tena. TerutonpoBomHocTs. KonBeknms. M3mydenue. [lpumepsl Teruomepenayn B MPHPOIE H
TexHUKe. KoMM4ecTBO TEMIOTHL. Y A€NbHAs TEMIOEMKOCTh. Y A€NbHAsI TEMJIOTa CrOpaHMsl TOIUIMBA. 3aKOH COXpPAHEHMs M MPEBpAIECHUS SHEPTUU B MEXaHUUECKUX U
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TEIUIOBBIX Mpoueccax. [InaBneHue n oTBepAeBaHNe KPUCTAUNIMYECKUX Tel. Y IebHas TerloTa miasineHus. Mcenapenne u konaeHcanus. Ilormonenne sneprun npu
WCTIapeHNH JKUAKOCTU U BBIACTICHUE €€ TIpU KOHJeHcanuy napa. Kunenne. 3aBUCUMOCTb TEMITEpaTyphl KUTICHUS OT JaBJeHHs. Y AeNbHas TEeIUIoTa NapooOpa3oBaHUsI
U KoHJeHcanuu. Brnaxxnocts Bo3ayxa. PaboTa rasza mpu pacmmpenuu. [IpeoOpa3oBaHus SHEpruy B TEIJIOBBIX MallMHax (MMapoBasTYpOHHA, ABHUT aTellb BHYTPEHHETO
cropaHus, peakTHBHbIN Apurarens). KI1/l TemnoBoil MammHbl. Jxonocuueckue npooiemvl UCHOIb308AHUS MENTOBbIX MAUUUH.

JJ1eKTPOMATHUTHBbIE ABJIEHUSI

Onekrpuzanus (U3MYECKHX Tell. BianMmojelicTBue 3apshKeHHBIX Tell. JlBa poia dSIeKTPHUYECKHX 3apsajaoB. JeMMMOCTh JIIEKTPUYECKOro 3apsija.
OJneMeHTapHbIN 3JeKTpUYecKUid 3aps/l. 3aKOH COXpaHEHMs 3JeKTpudeckoro 3apsaaa. [IpoBomHUKH, TOIYIPOBOAHUKHA U HU30JIATOPHI 3JEKTPHUUECTBA. DIEKTPOCKOII.
DnekTpuyeckoe TOoJNe Kak OcOObI BUA Marepuu. Hanpsswcennocmv saekmpudeckoeo nojs. JIeiCcTBHE SJEKTPUYECKOTO MOl Ha JIICKTPUYECKHE 3apsiibl.
Konoencamop.Snepeus snexmpuueckozo nosis KOHOeHcamopa.

OnexTpudeckuil ToK. VICTOUHMKH 3MEKTPUYECKOro ToKa. DNeKTpuyeckasl Lelb U ee COCTaBHbIe yacTH. HampaBieHue u eMCTBUSI AJIEKTPUUYECKOrO TOKA.
Hocurenu snexrtpuueckux 3apanoB B Merautax. Cuia Toka. OJEKTPUUYECKOE HAMpsOKEHHe. JIEKTPUUECKOE COIMPOTUBIEHHWE MPOBOJHUKOB. EMuHMUIEI
COIIPOTHUBJICHUS.

3aBUCHMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma i ydacTka Iiend. YJenbHoe compoTuBieHue. Peoctatel. IlocnenoBarenbHoe coenuHeHHE
MPOBOIHUKOB. [lapannensHoe coequHeHre TPOBOTHIKOB.

PaboTa a1ekTpuyeckoro Mo Mo MepeMelleHHI0 dJIEKTPUUECKUX 3apsiioB. MOIIHOCTE DIIEKTPUYECKOro ToKa. HarpeBanne MpOBOIHUKOB 3JIEKTPUYECKAM
ToKOM. 3akoH J[xoyins - JIeHIa. DnekTprudecKie HarpeBaTelibHble U OCBETUTENBHBIE MPHOOpHI. KopoTKkoe 3aMbIkaHue.

MarauTHOE TIOoJIE. I/IHJIYKHI/IH Mar"duTHOro noiisi. MarautHoe 1mosie Toka. OmbIT 9pCTC}Ia. MarauTHOE moJie MOCTOSHHBIX MATHUTOB. MarHUTHOE 1OJIE 3EMITH.
3HCKTpOMaFHI/IT. MarauTHoe mosne KaTylmKnu C TOKOM. HpI/IMeHeHI/Ie QJICKTPOMAarHmuToOB. HeﬁCTBHe MAar"guTHOIrO I10Jid Ha IMPOBOAHHUK C TOKOM H JABWIXXYHIYIOCSA
3apsoxeHHyro yactuny. Cuna Amnepa u cuna Jlopenya. DneKTpoABUTaTENb. SIBICHHE JIEKTPOMAarHuTHOW HHAYKIUA. OnbiTel Dapayges.

OnekrpoMarHuTHbIe KoneOanus. Korebamenvuwiii konmyp. dnexmpocenepamop. llepemennviti mox. Tpancgopmamop. Tlepenaya 31eKTpUIecKoOi SHEPTUU
Ha pacCTOsSHUE. DIEeKTPOMArHUTHBIE BOJNHBI W WX CBOWCTBA. [lpuHyunsl paouocesasu u menesuoeHus. BiusHue 31eKmpoMAacHUMHbIX U3IYYEeHULl HA JHCUBble
Op2aHU3Mbl.

Cser — siekTpoMarauTHEIE BomHA. CKOPOCTh cBeTa. MIcTouHNMKY cBeTa. 3aKOH MPSAMOIMHEHHOTO pacpocTpaHeHne cBera. 3aKoH oTpakeHus cera. [1mockoe
3epkajio. 3akoH mpenomiieHusi cBera. JImH3pL. DOKyCHOE pacCTOSHUE W ONTHYEcKas cuia JWH3BL. M300pakeHue mpeamera B 3epKajie W JuH3e. Onmuueckue
npubopwl. I'na3 xak ontryeckas cucrema. Jlucrnepeus ceera. Mumepgepenyus u ougpaxyus céema.

KBaHToBbIE siB1eHUS

Crtpoenne aromoB. [lmanerapras Mozens atoma. KBaHTOBBIN XapaKTep MOTJIOMIEHUS U MCITyCKaHMs cBeTa aToMaMi. JInHei9aTbie CeKTpHI.

OmeiTe! Pezepdopra.

CocraB atomHoro siapa. IIpoToH, HEMTPOH W 3JIEKTPOH. 3aKOH DHHINTEHHA O MPOIMOPIIMOHATEHOCTH MAacChl M SHEPTHH.Jeghekm macc u dHepeus cessu
amomubvix si0ep. PammoaktuBHOCTh. Ilepmon momypacmama. Anbda-uznydeHue. bema-uznyuenue. I'aMva-u3mydenue. SlnepHele peakiui. VICTOYHUKH SHEPTHU
Connna u 3Be3. SlmepHas sHepreTuka. Jxoaozuueckue npodiemvi pabomsl amoMHbIX dlekmpocmanyutl. Jlo3UMeTpus. Bausuue paouoakmueuvix usiyyeHull Ha
JHCUBbLE OP2AHUZMDL.

Crpoenue u 3Bor0uMs BeesieHHOM

l'eonenTpudeckas M TEIHOIEHTPUYECKass cHCTeMbl Mupa. Dusmueckas mpupoma HedecHbx Ten ComHeuHoi cuctembl. lIponcxoxnenne CorxHEUHON
cuctembl. ®usnueckas npupona Connua u 38e3a. Ctpoenue Beenennoit. Opomtonus Beenennoil. ['unoresa bonbioro B3peiBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U NPAKTHYECKUX PadoT
JlaGopaTopHbie paboThI (HE3aBUCUMO OT TEMATHYECKON MTPHHAUICKHOCTH) ACTATCS CIEAYIONIAE THITHL:
[IpoBeneHne mpsiIMBIX U3MEpPEeHUH (PU3UUECKUX BETNYNH
Pacuer no monmy4eHHBIM pe3ylibTaTaM MPSMBIX U3MEPEHUH 3aBUCHMOr0 OT HUX MapaMeTpa (KOCBEHHBIE U3MEPEHUS).
HaGmoiennie siBneHniA ¥ TOCTAaHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHAPYXEHHIO (PaKTOPOB, BIHSIONINX HA MPOTEKAHNE TaHHBIX SBICHU I.
HccnenoBanne 3aBUCUMOCTH OJHON (PU3MYECKOH BEIWYMHBI OT APYTOH C MPEACTABICHUEM PE3YJIbTATOB B BHIE T'paduKa U TaOIHIIbL.
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5. IlpoBepka 3a1aHHBIX TPEANOIOKEHUH (PsSMbIC H3MEPEHUS PU3MUECKUX BETUYMH U CPaBHEHHE 3aJaHHBIX COOTHOILICHUN MEXIy HUMH).
6. 3HAKOMCTBO C TEXHUYECKHMMH YCTPOMCTBAMH U UX KOHCTPYHUPOBAHHE.
JIrobast pabouasi mporpaMma JIOJDKHA TpelycMaTpUBaTh BBHINOJIHEHHE J1a0OpaTOPHBIX PadOT BCEX YKa3aHHBIX TUMOB. BBIOOp TeMaTHKH M uyucia padboT
Ka)K/I0TO THIIa 3aBUCHT OT 0cOOEHHOCTeH paboueii mporpammel 1 YMK.
IIpoBenenue npsaMbIX U3MepeHUii GU3NYECKUX BeJIMIHH
N3mepenue pa3Mepos Ted.
Uzmepenne pa3MepoB MaibIxX Tell.
N3mepenne maccel Tena.
Uzmepenne oobema Tena.
N3mepeHue cuisl.
Wzmepenne BpeMenH mporiecca, eproia KojaeOaHui.
H3Mmepenue TeMnepaTypsl.
Uzmepenue naBneHust Bo3ayxa B OaJIOHE MO TIOPIIHEM.
. VI3amepeHue cuibl TOKa U €ro peryJupoBaHue.
10 Uzmepenne HampsHKeHMsL.
11.M3mepenue yraoB MajgeHns U IPeTOMIICHUSI.
12.M3mepenne (HOKYCHOTO pacCTOSIHUS JINH3BL
13.M3mepenne paagroakTHBHOrO (hoHa.
PacyeT mo nmosy4yeHHBIM pe3yJbTaTaM NPAMBIX H3MepPeHUIi 3aBHCHMOT0 OT HUX MapaMeTpa (KOCBeHHbIe U3MepeHH)
H3MepeHue TIIOTHOCTH BEIECTBA TBEPJIOTO Tea.
Omnpeneneane KO3PGUIMECHTA TPEHUS CKOTBKCHHUS.
Omnpenenenue KeCTKOCTH MPY>KHUHBL.
Omnpenenenye BITAIKUBAIOLIEH CUIIBI, IEUCTBYIOLIEH Ha MOIPYXEHHOE B )KUIKOCTh TEJIO.
OmnpeneneHre MOMEHTA CHUJIBL.
W3mepenue ckopocT paBHOMEPHOI'O ABUKECHUS.
M3Mmepenue cpeHelt CKOpOCTH IBHXKEHUSL.
W3mepenne yckopeHHs paBHOYCKOPEHHOI'O ABUKECHUSI.
. Ompenenenune pabOTH ¥ MOITHOCTH.
10 Omnpenenenre 4acTOTHl KOJIeOaHMIA TPy3a HA MPYKUHE M HATH.
11.0mnpenenenre OTHOCUTEILHON BITAKHOCTH.
12.Onpenenenre KOMMYECTBA TEILIOTHI.
13.Onpenenenre yIenbHOM TEUIOEMKOCTH.
14 Vi3mepenue paboThl M MOIIIHOCTH AJIEKTPHUIECKOTO TOKA.
15./3mepenue conpoTUBICHUS.
16.0OnpeneneHre ONTUYECKON CHITBI THH3BI.
17.MccnenoBanne 3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI OT 00beMa MOTPY>KEHHOW YacTH OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTU OT IJIOTHOCTH H
Macchl Tena.
18.MccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT TUTOLIA M.
HaoOutoneHue siBJIeHUH U NOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) IO OOHAPY:KeHHMI0 (PAKTOPOB, BJIUSIIOIIMX HA NMPOTEKAHHE NAHHBIX
sIBJICHU I
1. HabGmropenue 3aBUCUMOCTH IIepHoa KoJIeOaHU Tpy3a Ha HUTH OT JUIMHBI M HE3aBUCUMOCTH OT MacChl.

©CoNR~WNE
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CoNOR~WN

Habnronenue 3aBucuMocTy epuojia KoneOaHui rpysa Ha Ipy>KHUHE OT MACChl M YKECTKOCTH.

HaGmroenne 3aBUCUMOCTH JaBJICHHS T'a3a OT 00beMa U TeMIIePaTypBbl.

HaGmioeHne 3aBHCUMOCTH TEMIIEPAaTyPhl OCTHIBAIOIICH BOJBI OT BPEMEHH.
HccnenoBanue siBIeHUs] B3aMMOICHCTBHUS KATYIIKA C TOKOM M MarHMTa.

HccnenoBanue sSBICHUS 3JCKTPOMATHUTHON MHIYKIIUH.

Habnronenve siBneHus OTpa>KeHUs U IPETIOMIICHHS CBETA.

Habnronenue siBieHMs! JUCTIEPCHH.

. OGHapyKeHHe 3aBUCUMOCTH COITPOTUBIICHHUS TIPOBOJHUKA OT €ro MapaMeTpoB U BEIIECTBA.

10 HccnenoBanne 3aBUCUMOCTH Beca Tela B )KUAKOCTH OT 00beMa MOTrPy»KEHHOH YacTH.

11.MccnenoBanne 3aBUCUMOCTH OIHON (PU3MUECKOM BETMUUHBI OT JPYroi C MpeACTaBICHIEM Pe3yabTaTOB B BUJE TpaduKa WK TaOIUIIBL.

12.UccnenoBaHue 3aBUCMMOCTHA MaccChl OT 00bEMA.
13.HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM JIBHYKEHUH 0€3 HauallbHOM CKOPOCTH.

14 ViccnemoBanre 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U IIyTH IIPH PAaBHOYCKOPEHHOM JIBIKCHUH.

15.HccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHHSI OT CHUTBI TaBIICHUSL.
16.HccnenoBanne 3aBUCUMOCTH JiehopMaliiy IPY>KUHEBI OT CHIIBL.
17.VccnemoBanue 3aBUCUMOCTH TIepHoa KoJieOaHUH Tpy3a Ha HUTH OT JUTHHEL.

18.HccnenoBanne 3aBUCHMOCTH TIepUOia KoJeOaHuil rpy3a Ha MPYKHUHE OT KECTKOCTH U MACCHI.

19.HccreoBanue 3aBUCUMOCTH CHJTBI TOKA Y€pe3 MPOBOIHUK OT HATIPSDKCHUSL.
20.VccrenoBanre 3aBUCIMOCTH CHIJIBI TOKA Yepe3 JIAMITOUKY OT HaIlPsKEHUSI.
21.MccnenoBaHue 3aBUCMMOCTH yIila IPEIOMIICHHUS OT YIJla IaaeHusl.
IIpoBepka 3a1aHHBIX NPeINOJIOKeHHI (IPsIMble H3MepeHUs GU3NYeCKUX BeJTHYHH U CPaBHEHHeE 32JaHHBIX COOTHOII eHNii Mexxay Humu). [IpoBepka

IrumnoTe3

1. IlpoBepka rumoTe3sl 0 TMHEHHONW 3aBUCHMOCTH JITMHBI CTOJIONKA KUAKOCTH B TPYOKE OT TeMITepaTyphl.
2. TIpoBepka ruImoTe3sl 0 MPSIMOU MPOMOPIIMOHATEHOCTH CKOPOCTH MIPU PaBHOYCKOPEHHOM JIBM)KCHHH TIPOUJICHHOMY ITyTH.
3. TIpoBepka rummoTe3sl: MpH MOCIEA0BATENFHO BKIFOUCHHBIX JTaAMITOYKH M TIPOBOJHUKA HIIH JIBYX MPOBOJIHUKOB HANIPSXKEHUS CKIIA/ILIBATH HENb3s (MOXKHO).

4.

[IpoBepka nmpaBuia cI0KEHUS TOKOB Ha ABYX MapauIeIbHO BKIFOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHHYECKHMHU YCTPOICTBAMM U UX KOHCTPYHMPOBaHUe

© N O

KoHcTpynpoBaHue HaKJIOHHOHM IIOCKOCTH € 3aAaHHbIM 3HaueHuem KII/I.
KoncrpynpoBanme apeomerpa u UCIIBITAHUE €r0 pabOTHI.

COopKa IIeKTpHYECcKON e 1 U3MEPEHNE CHITBI TOKA B €€ PA3INYHBIX YIaCTKaX.
COopKka IIeKTpOMarHnuTa M UCIBITAHUE €ro IEHCTBUSI.

. M3yueHne >1eKTpUYeCcKOoro ABUTATEINs MTOCTOSHHOTO TOKA (Ha MOJIEIH ).

10 KoncTpynpoBanme 1eKTpoBUTATEINS.

11.KoHCTpyHpOBaHUE MOJIEIH TEIECKOIA.

12.KoHcTpyrpoBaHHE MOJEIH JIOJKH € 3alaHHON TPY30II0{bEMHOCTBIO.
13.0menka cBoero 3peHus ¥ IoI00p OYKOB.

14 KoHcTpyrpOBaHHE IPOCTEHUIIIEro reHepaTopa.

15.M3y4yeHne CBOICTB N300pakeHUs B JIMH3AX.

2. TemaTtnueckoe nNJaHUpPOBaHHE

Ner/it

Tema

KoaundecTBo 4yacoB

Txaacc

68

10



1 BBenenue 4
2 [lepBoHAYaEHBIC CBEICHUS O CTPOCHUU BEIIIECTBA 6
3 BzanmonelicTBue eI 23
4 JlaBnenue TBEpabIX TeM, KUIAKOCTEH U Ta30B 21
5 PaboTa u MomHOCTh. JHEprus 13
JlaGopaTopHbie paboThI 11

Pesepn 1

8 kiace 68

1 TemnoBele ABIEHUS 23
2 DJICKTPUYECKHE SIBJICHUS 29
3 DJICKTPOMATrHUTHBIE SIBJICHUS 5
4 CBeTOBbIC SBJICHUS 10
JlabopaTopHbie paboThI 11

Peseps 1

9kaace 68

1 3aKOHBI B3aUMOIEHUCTBUS U ABHKEHUS TEN 23
2 MexaHndecKkre Koie0aHus ¥ BOJHBL 3BYK 12
3 DJIEKTPOMAarHUTHOE T10JIE 16
4 CtpoeHue aToMa M aTOMHOIO sijipa. Mcrnonb30BaHye SHEPTrUU aTOMHBIX SIZIEP 11
5 CTpoeHwE U DBONIOIHS BCEIICHHON 5
JlaGopaTopHbie paboThI 9

Peseps 1
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