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IHosicHUTEJLHAA 3alIUCKA.

PaGouas mporpamma 1o ¢usuke s 7-9 kiaccoB coctabiieHa ¢ yaérom OCHOBHOM 00pa3oBaTenbHON

MPOrPaMMBI OCHOBHOM HIKOJIbI, TPUMEPHOU MPOTpaMMBI 10 GU3KKE I 7-9 KIIacCcoB.

Lenu uzyuenus uzuxu 8 0CHO8HOU wiKoae:

* pa3BUTHE UHTEPECOB M CIIOCOOHOCTEN ydaluxcs Ha OCHOBE Mepejaud UM 3HAHUH U OTIbITa MO3HABATEIILHON U
TBOPUYECKOU IESITETBHOCTH;

* TIOHUMAaHHWC YYAIIMMHUCS CMBICTIA OCHOBHBIX HAy4YHBIX TIOHSTHW M 3aKOHOB (DM3UKH, B3aUMOCBSI3H MEXKIY
HUMH;

* (GopMHUpOBaAHKE Y yIAIIUXCS PEJCTABICHAN O (PU3NICCKON KapTUHE MUDA.

Hocmuoicenue smux yeneu obecneuusaemcs pewieHuem ciedyiouux 3a0au.

* 3HAKOMCTBO YyYalllUXCS C METOJOM HAy4YHOTO TO3HAHUS M METOJaMH HCCIIEIOBAaHUS OOBEKTOB U SBIICHUM
MIPUPO/IBI;

* IpUOOpeTEeHNE YJaITUMHCS 3HAHUNA 0 MEXaHUYECKUX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX,
(hU3HYECKUX BEITUYHHAX, XapaKTEPHU3YIOUIUX 3TU SBJICHUS;

* (opMuUpOBaHHE y yUalINXCS YMEHUI HAOIIOIaTh MPUPOJIHBIC SIBJICHUS U BBHITIOIHATH OIBITHI, JA0OpATOPHBIE
pabOTHI U IKCIIEPUMEHTATBHBIE WCCIIEIOBAaHUSI C HCIOJB30BAaHUEM HW3MEPUTEIBHBIX MPUOOPOB, MIUPOKO
MIPUMEHSEMBIX B TPAKTUUYECKOMN KU3HU;

* OBJQJCHHE YYAIIUMHCS TAaKUMH OOIICHAyYHBIMU TOHSATHSMH, KaK TMPUPOJHOE SIBJICHUE, AMITUPHUYECCKU
YCTaHOBJICHHBIN (pakT, mpoOIemMa, TUIIOTe3a, TCOPETUIECKUN BBIBO/I, PE3YIbTAT dKCIIEPUMEHTAIBHON TTPOBEPKHU;

* TIOHMMAaHHWE YYalTUMHUCS OTIMYHMA HAYYHBIX JTaHHBIX OT HEMPOBEPEHHOW WH(MOPMAIUH, [ICHHOCTH HAYKU IS
YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJbTYPHBIX MOTPEOHOCTEN YeTOBEKa.

Mecto yueOHOro npeamera «®@u3nka» B yaeOHOM IJIaHe

denepanbHbIi 0a3UCHBIN (00pa30BaTENBHBIN) YUeOHBIN TUTaH JIsl 00pa30BaTEIbHBIX YUpekaeHui Poccuiickoit
®denepanun ¢ yaueroM 6azucHoro miana MKOYVY «Tpassuackas COIL» npexycmarpuBaeT nzydenne « ODu3ukn» Ha
aTame OCHOBHOTO 0011ero oopazoBanus B 00béMe 242 gaca: 2yaca B 7 kiacce (704acoB), 2daca B 8 kacce
(70gacoB), 3uaca B 9 kiacce (102yaca).

Pe3yabTarhl 0CBOCHUSA Y4eOHOTI0 MpeaMeTa

JInuHOCTHBIE, MeTaNlpeAMeTHbIe, PeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS Y4eOHOr0 MpeMeTa

Juunocmuvimu pezynomamamuy 00ydeHUs: GU3MKE B OCHOBHOM ILIKOJIE SBIISIOTCSL:

*c(hOPMUPOBAHHOCTh M103HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN ydaluXxcs;
*y0eX/1IeHHOCTh B BO3MOKHOCTH IIO3HAHUS NPUPOJIbI, B HEOOXOJMMOCTH Pa3yMHOI'O UCIOJIb30BAHUS JOCTUKEHUI
HAyK{ ¥ TEXHOJIOTUH /IS JaJIbHEHILero pa3BUTHS YeJIOBEUYECKOro 0OLIeCTBa, yBaXKEHNUE K TBOPLAM HaYKHU U
TEXHUKHU,

OTHOIIEHHE K (PU3UKE KaK HIIEMEHTY 0OLIeUeI0BEYECKON KyJIbTYyphl;

*CaMOCTOSITEIILHOCTD B IPUOOPETEHUHU HOBBIX 3HAHUHN M MPAKTUYECKUX YMEHUIA;

*FOTOBHOCTH K BBIOODPY KU3HEHHOT'O IyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMHU M BO3MOYKHOCTSMU;
*MOTHBaLKs 00pa30BaTEIbHON IEATEILHOCTH IIKOJIBHUKOB Ha OCHOBE JJMYHOCTHO OPHEHTUPOBAHHOTO MOJIX0/a;
*(popMHpOBaHUE IEHHOCTHBIX OTHOLIEHUH JAPYT K JIPYTY, YUUTEIIO0, aBTOPAM OTKPBITUI U N300pETEHUIH,
pe3yibTaTtamM o0ydeHusl.

Memanpeomemnvimu pe3ynomamamuo0yyeHus pusuxke 6 OCHOBHOU WKONE AGNAIOMCSL.

*0OBJIa/ICHHE HAaBBIKAMU CaMOCTOSATENILHOIO IPUOOPETEHHsI HOBBIX 3HAHUH, OpraHn3aluy yueOHO eI TeTbHOCTH,
ITOCTAaHOBKH LIEJIEH, IUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKH PE3YJIbTATOB CBOEH AEATEIbHOCTH, YMEHUSAMU
IIPEIBUJIETH BO3MOJKHBIE PE3YIBTAThl CBOMX JEHCTBMUIA;

*[IOHUMAaHUE PA3IUYMI MEXLy UICXOHBIMU (paKTaMU U TUTIOTE3aMH JUI UX OOBSICHEHUS, TEOPETUYECKUMU
MOJIEJISIMU U peallbHIMU 00bEKTaMH, OBJIAZICHUE YHUBEPCAIbHBIMU YU€OHBIMU ICHCTBUSIMU Ha MIPUMEPAX TUIOTE3
111 OOBSICHEHUS! U3BECTHBIX (DAKTOB M SKCIIEPUMEHTALHON POBEPKU BBIJIBUTAEMBIX THIIOTE3, pa3padOTKU
TEOPETUYECKUX MOJIEIIEHN MPOLECCOB WIH SBICHUM;

*(opMHpOBaHUE YMEHUI BOCIIPUHUMATD, IepepadaThIBaTh U MPEABABIATh HHPOPMALIHIO B CIIOBECHOM, 00pa3HOH,
CHUMBOJIMUECKON (hopMax, aHATM3UPOBATH U MepepadaThIiBaTh MOJIYYCHHYIO HH(POPMAIIHIO B COOTBETCTBUU C



MOCTaBJICHHBIMU 33/1a4aMH, BBIJCISATH OCHOBHOE COJIEPKAHUE IPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HA
MOCTaBJICHHBIEC BOTIPOCHI U M3J1ararth €ro;,

*[IPHOOPETEHHE OTBITA CAMOCTOSTEIFHOTO TIOMCKA, aHAJIN3a U 0TOOpa MH(POPMAITUH C UCTIONB30BaHUEM Pa3IMUHBIX
MCTOYHHUKOB U HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHIA /ISl PEHICHNUs TI03HABATENbHBIX 3a/1a4;

*pa3BUTHE MOHOJIOTMYECKON M JUAJIOTHYECKON PeUr, YMEHUS BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH
BBICITYIIMBATh COOECETHIKA, TIOHUMATh €r0 TOUKY 3PEHUs, IPU3HABATH MIPABO JAPYTOTO YEI0BEKAa HA HHOE MHEHHUE;
*OCBOCHHUE MPHUEMOB JICHCTBHI B HECTAaHAAPTHBIX CUTYALUAX, OBJIAJICHUE 3BPUCTUIECKUMHU METOAAMHU PEIICHUS
pooeM;

*(opmupoBanue ymMeHuil paboTaTh B TPYMIIE C BHIMOJIHEHHEM PA3IMYHBIX COIUATBHBIX POJIECH, TPEACTABIATh U
OTCTaMBaTh CBOU B3TJISAJIBI U YOCKIEHUS, BECTH IUCKYCCHIO.

LIpeomemuvie pe3ynomamaol

* MOHUMaHHE M CIIOCOOHOCTH OOBICHATH Takhe (U3MYECKHE SIBICHHSA, Kak CBOOOJHOE MaJeHHe Tel,
KoJIe0aHHUs HUTSHOTO M MPYKMHHOTO MAsTHUKOB, atMoc(epHoe NnaBieHue, IIaBaHue Tel, Tuddys3us,
OoJbIIasi CKUMAEMOCTh Ta30B, Majasi CKUMAEMOCTh JKUAKOCTEH M TBEPIBIX TEJl, MPOILECCH UCTIAPEHUS U
TUTABJICHHSI BEIECTBA, OXJIAKICHHUE >KUIKOCTH TMPHU UCIIAPCHWUH, U3MEHEHNE BHYTPEHHEH SHEPrHH Tella B
pe3yibTare TeIuIonepeaayl Wik padOThl BHEIIHUX CHJI, AJIEKTPH3AIMs Tell, HarpeBaHHE MPOBOIHUKOB
AIIEKTPUYECKHM TOKOM, 3JEKTPOMAarHUTHAsh WHAYKIHSA, OTPAXCHHWE W TPEJIOMIICHHE CBETa, TUCIEPCHs
CBETa, BO3HUKHOBEHHUE JTMHEHYATOTO CIIEKTPa U3ITyICHUS;

*  yYMEHUS MU3MEPATh PACCTOSHHE, IIPOMEKXYTOK BPEMEHHU, CKOPOCTh, YCKOPEHUE, MACCy, CHITY, HMITYJIbC,
paboTy CHITBI, MOIIIHOCTh, KHHETUYECKYIO SHEPTUI0, MOTCHIMAIBHYIO YHEPTHI0, TEMIIEPATypy, KOJINIECTBO
TEIUTOTHI, YISIBHYIO TeIUIOEMKOCTh BEIIECTBA, YACIBbHYIO TEIUIOTY IJIABJICHUS BEIIECTBA, BIAKHOCTH
BO3/yXa, CHITY DJIEKTPUIECKOTO TOKa, DIIEKTPUIECKOE HAMIPSDKEHHUE, DIIEKTPUICCKUNA 3apsijl, SIICKTPUIECKOE
COTNpOTHUBIIEHUE, (DOKYCHOE PACCTOSIHUE COOMPAOIICH JINH3BI, ONTHYECKYIO CHITY JIMH3HI;

*  BJAJICHUE YKCIICPUMEHTATBHBIMA METOJAMHU UCCIIEOBAHHS B TIPOIIECCE CAMOCTOSITEITLHOTO H3YICHUS
3aBHCHMOCTH TPOUICHHOTO ITyTH OT BPEMEHH, y/UTMHEHHSI TPY>KUHBI OT MTPUII0KEHHOMN CHITBI, CHITBI
TSOHKECTH OT MAcChI TEJa, CHIIBI TPEHHSI CKOJIBKESHHS OT TUIOIIAINA COTPUKOCHOBEHUS TEJ U CHIIBI
HOPMaJILHOTO JaBJCHMs, CUJIbI ApXUMe/ia OT 00beMa BBITECHEHHOM BOJIbI, IEpHOAa KojeOaHU MasiTHUKA
OT €ro JUIMHBI, 00beMa raza OT JJaBJCHUs NPHU MOCTOSIHHOM TeMIiepaType, CHUIbl TOKa Ha y4acTKe IelH OT
AIIEKTPUYECKOTO HAMPSKEHUS, JEKTPUIECKOTO COMPOTUBICHHSI TPOBOAHHUKA OT €ro JJIUHbI, MIOIIA U
MONIEPEYHOr0 CEYCHUS U MaTepuaa, HalpaBJIeHUs: HHAYKIIMOHHOTO TOKa OT YCIOBHM €ro BO30yXACHMUS,
yria OTpakeHUs OT yIJia MaJeHUs CBETa;

* TOHUMaHHUE CMbICJIa OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHUE MIPUMEHSITh UX Ha MPAKTUKE: 3aKOHbI
nuHaMuKU HbpI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUsI, 3aKOoHbI [lackans u Apxumena, 3aKOH COXpaHEHUS
HMITYJIbCa, 3aKOH COXPAaHEHUS YIHEPIHH, 3aKOH COXPAaHEHUs AIEKTPUUIECKOTo 3apsaaa, 3akoH Oma Jyis
y4acTka 1enu, 3akoH [xoyns—IJlenua;

* [OHUMAaHUE NMPUHIUIOB JCHCTBUS MAlIUH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB, C KOTOPHIMU KaxAbIi
YeJI0BEK IMOCTOSIHHO BCTPEYAETCsl B IOBCEIHEBHOM KU3HHU, U CIIOCOOOB oOecreueHus: 6€30MacHOCTH MPU UX
UCII0JIb30BAHUU;

*  OBIAJICHHE PA3HOOOPA3HBIMH CIIOCOOAMU BBIIOJHEHUS PACUETOB JUIsl HAXOXK/ICHUSI HEM3BECTHOW BEITMUMHBI
B COOTBETCTBUU C YCIIOBUSAMH MTOCTABIICEHHOM 3a/1a4il HA OCHOBAHUHU UCTIOJIb30BaHUS 3aKOHOB (DH3UKU;

* yYMEHHE HUCIOJb30BaTh MMOJTYUYCHHBIC 3HAHMS, YMEHHS U HABBIKM B TIOBCEIHEBHOM >KU3HHU (OBIT, SKOJIOTHS,
OXpaHa 3/I0pPOBbA, OXpaHa OKPYKAIOIIEH Cpellbl, TEXHIKA O€30MMaCHOCTH U Jp.

5 Ilnanupyemsle pe3yJabTaThl 0CBOCHHS 00y4aIOIMMHUCH OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMblI
OCHOBHOI'0 00111er0 o0pa3oBaHus npeamera «Puznkar»

BbInycKHHMK Hay4YuTCs:

coOuroaTh MmpaBuiia 0€30MaCHOCTH U OXpaHbl TPy/la MpHU padboTe ¢ yueOHBIM U J1aO0PaTOPHBIM
obopynoBaHueMm;

v TIOHUMATh CMBICI OCHOBHBIX (PU3UUECKHX TEPMHUHOB: (PU3HUECKOE TEJI0, PU3NUCCKOE SIBICHUE, (PU3HIECKAs
BEJIMYUHA, €AUHULIBI U3MEPEHMUS;

v/ pacro3HaBaTh MPOGIEMBI, KOTOPIE MOKHO PEIIUTH MPU MOMOIIH (PU3HYECKHX METOJIOB; aHATM3UPOBATH
OTJENIbHBIE 3TAIbl IPOBEACHUS UCCIIEOBAHNI U MHTEPIPETUPOBATH PE3YAbTaThl HAOIOJCHUN U OIIBITOB;

v/ CTaBHThH OMBITHI TI0 UCCIICTOBAHMIO (PU3UUECKHUX ABICHHUI M (PU3MIECKUX CBOWCTB Tel 6e3
UCTIOJIb30BAHUS MPSMBIX U3MEPEHUH; TIPU 3TOM (HOpMYIHpOBaTh pobiaeMy/3a1ady yaeOHOTo



HKCIIEPUMEHTA; COOMpATh YCTAHOBKY U3 MPEI0KEHHOT0 000PYA0BaHUS; IPOBOAUTE OIBIT U
(bopMynUpOBaTh BHIBOIBI.

[pumeuanue. [Ipu npoBeacHUH HCCIEIOBAHUS PU3NICCKUX SBICHUN U3MEPHUTEIbHBIC TPUOOPHI HCIIOIB3YIOTCS
JIMIIb KaK JaTYUKKU U3MCPCHUA (1)1/131/1‘-IGCKI/IX BEJIMYUH. 3allMCH OKa3aHUuH IIPAMBIX H3MepeHHﬁ B OTOM CJIy4ac HC
TpebyeTcs.

v
v

v

MOHUMATh POJIb SKCIIEPUMEHTA B IOJIYYEHUH HayYHOU HH(pOpMAaLUY;

MIPOBOJIUTH MPSIMBIE U3MEPEHUS (PU3NUECKUX BEJTMUUH: BPEMS, paCCTOsIHUE, Macca Tena, 00beM, CHIa,
TeMmIepaTypa, arTMocqepHoe AaBICHHE, BIAKHOCTh BO3/yXa, HAIIPsDKEHUE, CUIIAa TOKA, PaJHallMOHHbIA (OH
(c MCIOIB30BAHMEM JIO3UMETPA); TIPH 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHUS M UCTIOIH30BATh
MIPOCTEMIINE METObI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUM.

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEIIMYHMH C MCIIOJIb30BAHUEM TPSMBIX H3MEPEHU:
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCUPOBATH PE3YNIbTATHI MOIYYEHHON 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJIE TaONMIl U TpauKOB, JAeIaTh BBIBOABI IO PE3yIbTaTaM UCCIIEI0BaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHNUs (PM3NUECKUX BEJTIMYMH: NTPU BBINOJIHEHUN U3MEPEHUN coOUpaTh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, CJIEys IPEII0KEHHOW NMHCTPYKIUHY, BBIYUCIIATh 3HAYEHUE BEITUYHMHBI U
AQHAJIM3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C YYETOM 33/JaHHOM TOYHOCTH U3MEPEHUI;

AQHAJIM3UPOBATH CUTYALIMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABATh B HUX IPOSIBICHUE
M3YYEHHBIX (PU3MUECKUX SIBJICHUM UM 3aKOHOMEPHOCTEHN U IPUMEHSTh UMEIOLMECS 3HAHUS IS UX
00BACHEHMUS,

MMOHUMATh MPUHIIMIBI AEUCTBUS MaIIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, YCIOBHS UX 0€30MacHOro
WCIIOJIb30BAHNS B [IOBCETHEBHOM KN3HH;

WCIO0JIb30BATh MPH BHINIOJHEHUH YU€OHBIX 337a4 HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O PU3NUECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTepuabl, pecypcsl IHTepHET.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTD HAYYUTHCH:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCAE008AHUL, POTb PUIUKU 8 PACUUPEHUU NPeOCMABIeHUll 00
OKpYJicaroujem mupe u ee Knao 6 yayuulenue Kauecmeda JHCusHu,

UCNONb308aMb NPUEMBL NOCMPOCHUS PU3UYECKUX MOOenel, NOUCKA U YOPMYTUPOBKU OOKA3AMENbCIE
BbLIOGUHYMBIX 2UNOME3 U MEOPEMULECKUX 8bI80008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (PAKMO8;
CPABHUBAMb MOYHOCIb USMEPEHUS PUBUYECKUX 8EIUYUH NO GETUNUHE UX OMHOCUMENbHOU NOCPEUHOCIIU
npu npo8edeHUY NPSAMBIX USMEPEHULL,

CAMOCMOAMeENbHO NPOBOOUNb KOCEEHHblE USMEPEHUSL U UCCIe008AHUSL (DUULECKUX BETUYUH C
UCNONb308AHUEM PAZTUYHBIX CHOCOO08 U3MEPEeHUsl (DUULECKUX BEUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUSL C
yuemom HeoOXo0uUMol MmoYHOCMU UsMepeHull, 0O0CHOBbLIBAMb 8bIOOP CNOCODA UBMEDPEHUSL, A0EKBAMHO20
nOCMasienHou 3a0aye, nPo8OOUMb OYEHKY O0CHOBEPHOCTU NOJLYYEHHBIX PE3YIbIMAmOos;

BOCHPUHUMAMb UHDOPMAYUIO PUUYECKO20 COOEPICAHUS 8 HAYYHO-NONYISAPHOU TUmepamype u cpeocmeax
Maccosoll uHpopmayuu, Kpumuiecku OYeHU8amy NOLYYEHHYI0 UHPOPMAYUIO, AHATUSUPYSL ee COOepICanUe
U OaHHble 00 UCMOYHUKe UHpopMayul,

€030a6amb cOOCMBEHHbLE NUCOMEHHbLE U YCIHbLE COOOWEHUS 0 PUUYECKUX S8NEHUSAX HA OCHOBE
HECKOJIbKUX UCMOYHUKO8 UHDOPpMAayUl, CONPOBONCOAmMb GbICIYNIeHUE NPpe3eHmayuell, y4umleds
0COOEeHHOCMU AYOUMOPUU CEEPCIHUKOB.

MexannuecKHue ABJCHUSA

BbInyCKHHK HAy4YUTCS!

v

pacro3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSCHATh Ha OCHOBE MMEIOLINXCS 3HAHUH OCHOBHBIE CBOMCTBA
WJIY YCJIOBUS NPOTEKAHUS OTUX SIBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE JABUKEHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNE, OTHOCUTEIbHOCTh MEXaHMUECKOTO JIBU)KEHUS, CBOOOIHOE
MaJICHUE TEJ, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, UHEPLIHS, B3aUMOJICHCTBUE TENI, PEAKTUBHOE
JBIKEHUE, NIepeaya JaBJIeHUs TBEpAbIMH TEIaMH, XKHUJIKOCTSIMHU U razamMu, arMmoc(hepHoe JaBieHue,
IUTaBaHUE TeJl, PABHOBECHE TBEPBIX TEJI, MMEIOLINX 3aKPEIUICHHYIO OCh BpallleHus, KojebaTeabHoe
JIBMDKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHUE (3BYK);

OTMCHIBATH U3yYEHHBIE CBOMCTBA TNl U MEXaHUUECKHUE SBJICHUS, UCTIONb3Ys (PU3MUECKUE BETUUNHBL: MYTh,
nepeMeleHue, CKopocTb, YCKOpeHHe, Ieprol 0OpallieHus], Macca Tela, INOTHOCTh BEleCTBa, CHila (Cuiia
TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHMSI), AABJIEHUE, UMITYJIbC TEJla, KHHETUYECKasl SHEPTUs,
MOTEHIMaNbHAs! SHEpI s, MexaHu4yeckas paboTa, Mexanuueckasi MomHocTb, KIT/[ nmpu coBepuieHun
paboThI C UCTIOIB30BAHUEM MIPOCTOrO MEXaHU3Ma, CHJIAa TPEHUS, aMILTUTY/1a, IIEPHO]] U 4acTOTa KoJeOaHHiA,
JUTUHA BOJIHBI U CKOPOCTB €€ PAacIpOCTPAaHEHUS; IPU OMMCAHUU TPAaBUIILHO TPAKTOBATH (PU3MUYECKHI CMBICI



UCTOJIb3yEMBbIX BEJTUYNH, UX 0003HAUYCHUS U €AMHUIIBI U3MEPEHUS, HAaXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE
TaHHYIO0 (PU3MYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMHE, BEIUUCIIATH 3HAUeHUE (PU3MYECKON BEIIMUHMHBL,
aHAJM3UPOBATh CBOICTBA TEJ, MEXaHUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJb3Ys (PU3UUECKUE 3aKOHBI: 3aKOH
COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPIIO3UIINN CUJT (HAX0XKIEHUE
paBHoaelcTBYtomen cuibl), I, IT u 111 3akons! HeroTOHA, 3aKOH cOXpaHeHUs uMIyibca, 3aKoH ['yka, 3aKoH
[Mackans, 3akoH Apxumena; Ipyu TOM Pa3IHyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0
MaTeMaTU4ECKOE BBIPAKECHUE;

pa3nauyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3UYECKUX MOJIENIEN: MaTepraibHas TOUKa, UHEpLHAIbHas
CHUCTEMA OTCUETA;

pelaTh 3a/1a4u, UCHOJb3Ys PU3NYECKUE 3aKOHBI (3aKOH COXpAaHEHUS YJHEPTHU, 3aKOH BCEMUPHOTO
TArOTEHUs, NpUHIUN cynepno3uuuu cui, I, IT u I1I 3akonsr HeroTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOH
I'yka, 3axon [lackais, 3akoH ApxumMesna) U GOpPMYIIbI, CBA3bIBAIOIINE (PU3NIECKUE BETUNIUHBI (TTyTh,
CKOPOCTh, YCKOPEHHUE, Macca Tea, INIOTHOCTh BEUIECTBA, CUIA, JABJICHUE, UMITYJIBC TENd, KHHETUYCCKas
SHEprus, MOTEHIMAJIbHAS YHEPTHsl, MEXaHW4YecKas paboTa, MexaHuueckas MomHocTs, KITJ[ mpocroro
MEXaHH3Ma, CUJIa TPEHUS CKOJIbKEHHUSI, KO3 (UIIMEHT TPEeHUs, aMILTUTY/a, IEPUOJT U YaCcTOTa KojeOaHHi,
JUINHA BOJIHBI U CKOPOCTB €€ PACIPOCTPAHEHHUsI): HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3alIUCBIBATh KPATKOE
YCIIOBHUE, BBLIEISATh (PU3NUYECKHE BEIMYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE 1JIs €€ PEeLICHHUS,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTDH MTOJIyYEHHOTO 3HAYeHUS (PU3HUECKON BEIUUYUHBI.

BbIHyCKHHK MOJIYYHUT BO3MOKHOCTD HAYYUTHLCH:

UCNOTb308AMb 3HAHUSL O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEBHOL HCUZHU OISl 0becneueHus be30nacHocmu
npu oopawienuu ¢ npuboOpamu U MexHUYeCKUMU YCMpoucmeamu, 0Jisi COXPAHeHUsi 300P08bsi U COOII0OEHUs.
HOPM 9KOJI02UYECKO20 NOBEOCHUS 8 OKpYIcarouell cpede;, npugooums npumepsbl NPAKmu4ecKoco
UCNONb308AHUSA PUBUYECKUX ZHAHUL O MEXAHUYECKUX SIBNIEHUSAX U PUSULECKUX 3aKOHAX, NPUMeEPbl
UCNONb308AHUS 80300HOBNAEMBIX UCTNOYHUKOB IHEPSUL; IKOTOSULECKUX NOCTIe0CMBULL UCCIeO08AHUSL
KOCMUYECKO20 NPOCMPAHCME,

Paziuuams Spanuybl NPUMEHUMOCMU UULECKUX 3AKOHO08, NOHUMAMb 8Ce00uull Xxapakmep
PYHOAMEHMANTbHBIX 3AKOHO8 (3AKOH COXPAHEHUsL MEXAHUYECKOU YHEPeUU, 3AKOH COXPAHEHUs UMNYIIbCA,
3AKOH BCEMUPHORO MASOMEHUS) U 02PAHUYEHHOCb UCNOIb308AHUSL YACMHBIX 3aKOH08 (3aKkoH [ yKa,
Apxumeoa u op.);

HAXo00Uums a0eK8amHy0 NPeOloNCEeHHOU 3a0aue Puuueckyio Mooeib, papeulams npooaemy KaKk Ha OCHO8e
UMEHOWUXCSL 3HAHULL N0 MEXAHUKE C UCNONIb308AHUEM MAMEMAMUYecKo20 annapama, max u npu nOMouu
Memooos OYeHKU.

TemioBble siBJEeHUSA
BbINMyCKHUK HAYYHUTCS:

v

ANIAN

pacrno3HaBaTh TEIJIOBbIC SIBJICHUS U OOBSICHATH HAa Oa3e UMEIOIIMXCS 3HAaHUN OCHOBHBIE CBOMCTBA MITH
YCIIOBUS MPOTEKAHUA ATUX sIBIECHUI: 1 dy3usi, u3MeHeHue o0beMa Tel MpH HarpeBaHUU (OXJIaXICHUN),
00JIbIIas CAKUMAEMOCTh Ta30B, Majlas CAKUMAEMOCTh KHJIKOCTEH U TBEPABIX TEJ; TEIUIOBOE PaBHOBECHE,
WCIapeHue, KOHJAEH calus, IJIaBlIeHNe, KpUCTAJIN3alUsl, KUIIEHUE, BJAXKHOCTh BO3/1yXa, pa3IuyHbIe
CHocoObI Teronepeaayu (TerIonpoBOHOCTh, KOHBEKIINS, U3TYyYEHUE), arperaTHble COCTOSHUS
BEILIECTBA,IOIVIONIEHUE SHEPTUU MTPU UCIIAPEHUH KUJKOCTH U BBIJCIICHUE €€ ITPU KOHIAEHCAlluu 1apa,
3aBUCHMOCTb TEMIIEPATyphl KUIIEHUS OT AABJICHUS;

OTHCHIBATh U3yYEHHBIEC CBOICTBA TEI U TEIUIOBBIC SIBJICHHUS, UCIIONIB3YS (PU3NUECKUE BEIIUYUHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPTUsl, TEMIIEpATypa, yAeabHas TEINIOEMKOCTh BEILIECTBA, YIEIbHAs
TEIUIOTa IUIaBJICHUS, YAeIbHAs TEIUIOTa MapooOpa3oBaHus, yAeabHas TEIIOTa CrOPaHus TOIINBA,

KO3 QUIHMEHT MOJIE3HOTO JeHCTBUS TEIJIOBOTO IBUTATEINS; IPU ONMCAHUH IPABUIIBLHO TPAKTOBATh
(bu3n4ecKnil CMBICI UCTIONIB3YEMbIX BEIMUUH, UX 0003HAUEHUS U €ANHUIIBI U3MEPEHHsI, HAXOIUTh
(opMyIbl, CBSI3BIBAIOINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BETMUMHAMHU, BEIYUCIIATH 3HAUCHHE
($U3NYECKO BETUYNHBI;

aHAJIN3MPOBATh CBOMCTBA TEJI, TEIUIOBBIE SBJIEHUS U ITPOLIECCHI, UCIIOJIB3YsI OCHOBHBIE MIOJIOKEHUS ATOMHO -
MOJIEKYJISIPHOTO YYEHHSI O CTPOEHHUH BELLIECTBA U 3aKOH COXPAHEHUSI DHEPIUY;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (DU3UYECKUX MOJIENei CTpOeHHs I'a30B, JKUIKOCTEH U TBEpAbIX
TE;

MPUBOANUTH MPUMEPHI TPAKTUYECKOTO MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN O TETIJIOBBIX SIBJICHUSX;
pelaTh 3a/1a4u, UCIOJIb3YsI 3aKOH COXPAaHEHUs SHEPTUH B TEIUIOBBIX MpoLeccax U (JOpMYIbI,
CBSI3bIBAIOIIME (PU3MUECKUE BETUUMHBI (KOJIMUECTBO TEIJIOTHI, TEMIIEPATypa, yeIbHas TeII0EMKOCTh
BEIIIECTBA, y/elbHas TeIJIOTa MIABJICHNUS, YIe/IbHAs TeIIoTa NapooOpa3oBaHus, yIelbHas TemIoTa
CTOpaHUs TOILTUBA, KOAPPHUIIMEHT MMOJIE3HOTO JeHCTBUS TEIJIOBOTO JBUTATEINs): HA OCHOBE aHAIIN3a



yCJIOBHS 33J1auy 3alMChIBAaTh KPATKOE YCIOBHUE, BBIICIATh (PU3UUCCKUE BEIIMIMHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXOAUMBIC JIs €€ PELICHHMS, IIPOBOMTH PACUYETHI U OLCHUBATH PEAIBHOCTD MOJYYCHHOTO 3HAYCHHUS
(bu3HYECKON BEIIMYNHBI.

BLIHyCKHI/IK IMOJIYYMT BO3MOXKHOCTh HAYUHUTHCH !

UCNONL308AMb 3HAHUS O TNENI08bIX ABNEHUAX 8 NOBCEOHEBHOU HCUSHU 0151 0becneyeHuss 6e30nacHocmu npu
obpaweHuu ¢ npudbOpamu U MeXHUYeCKUMU YCMpOoUCmeamu, 01 COXPaAHeHUsl 300P08bsL U COONI00EHUSI HOPM
9KONI02UUECKO20 NOBEOCHUS 8 OKpYHcaloujeli cpeoe, NPUEoOUms NpUMepbl IKOJI02UYECKUX NOCIeOCMBULL
pabomol 0gueamernell 6HYMpeHHe20 C2OPAHUS, MENI0BbIX U UOPOIIEKMPOCHAHYUL,

Pazuuamy Spanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO08, NOHUMAMb 8Ce00uull Xapaxkmep
@yHOaMEHMANbHBIX PU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl IHePeUlU 8 MENL08bIX NPoYeccax) u
02PAHUYEHHOCTb UCNOIb308AHUSA YACTIHBIX 3AKOHO8,

HAX00Uums A0eK8ammyIo npeodioAHCeHHOU 3a0aie Gu3uLecKyio Mooeisb, paspeuams npooiemy Kak Ha OCHO8e
UMEIOWUXCS 3HAHULL O ENTI08bIX AGNEHUSX C UCNONb308AHUEM MAMEMAMUYECKo20 annapama, max u npu
nOMOWU MEMOO08 OYEHKU.

3J1eKTpnqec1me U MarHMmTHbIC SIBJICHHUA

BbInycKHMK HAy4YUTCS:

v

AR

pacro3HaBaTh AJIEKTPOMArHUTHBIC SIBJICHHS U OOBSICHATH HA OCHOBE UMEIOIIUXCS] 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS dTUX SIBJICHUMN: DJIEKTPU3AIU TEJl, B3aUMOICHCTBUE 3aps/IOB,
ANEKTPUYECKUH TOK U €ro ACHCTBUA (TEMI0BOE, XMMHUYECKOE, MAarHUTHOE), B3aUMO/ICHCTBUE MarHUTOB,
ANIEKTPOMArHUTHASI MHAYKIIUS, TeHCTBUE MAarHUTHOTO TTOJISl HA TIPOBOJHUK C TOKOM M Ha JIBIDKYITYIOCS
3apSOKCHHYIO YACTHILY, IEHCTBHE DJIEKTPUUYECKOTO OIS Ha 3apsSKEHHYIO YaCTHUITY, JIEKTPOMarHUTHBIC
BOJIHBI, IPSIMOJTMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHHUE U MPEIOMIICHHE CBETA, JUCTIEPCHS CBETA.
COCTABJISITh CXEMBI ANMEKTPUIECKUX IIETIEH C MOCIEA0BATEIBHBIM 1 TTapAIIETFHBIM COSTUHEHUEM
AJIEMEHTOB, pa3Inyas YCIOBHBIC 0003HAUYCHHS SJIEMEHTOB AJICKTPUUYECKUX IIETIeH (MCTOYHUK TOKa, KITH0Y,
PE3UCTOp, PEOCTaT, JIAMITIOYKA, aMIIEPMETP, BOJTLTMETD).

HCI0JIb30BATh ONTUYECKUE CXEMBI ISl TIOCTPOCHUSI N300paKeHUI B TIIOCKOM 3€pKajie U coOuparomieit
JIUH3E.

OTHCHIBATh U3yYCHHBIE CBOIMCTBA TEJ U AIEKTPOMArHUTHBIE SABJICHUS, UCTIONB3YS (PU3NUYECKUE BETHUNHBI:
AIIEKTPUYECKHI 3apsi]l, CHIIa TOKA, SJIEKTPUUYECKOE HAIPSHKEHHE, AIIEKTPUUIECKOE COMPOTUBIICHHUE, YIETBbHOE
COMPOTHBIICHUE BEIIECTBA, PadOTa ANEKTPUUYECKOTO TOJIsI, MOIIIHOCTh TOKa, (POKYCHOE PAacCTOSIHUE U
ONTHUYECKAs CHJIA JIUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTA CBETA; IPU
OTHMCAHUU BEPHO TPAKTOBATH (PU3UUYECKUI CMBICI UCIIOJIb3YEMBIX BEIHUMH, UX 0003HAUYCHUS U €AUHULIBI
M3MEepEeHUs; HaXOAUTh (POPMYIIbI, CBS3bIBAIONINE JAaHHYIO (DU3HUECKYIO BEJIHMUMUHY C JPYTUMU BETUYHHAMHU.
aHaAJIM3UPOBATh CBOMCTBA TEJI, JJIEKTPOMArHUTHBIE SIBJICHUSI U IPOLECCHI, UCTOJIb3Yys (PU3HUUECKHE 3aKOHBI:
3aKOH COXpaHEHHUsI SJIEKTPUUYECKOTO 3apsiia, 3akoH Oma Juisl ydacTka 1emnu, 3akoH J[xoynsa-Jlenna, 3akoH
MPSIMOJIMHEHHOTO PacpoCTpaHEHHsI CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJIOMIICHHUS CBETA; IIPU ITOM
pa3nauyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BhIpaXKEHHE.

MIPUBOJIUTH MPUMEPBI TPAKTHUECKOTO MCIOIb30BaHMs (PU3NUECKUX 3HAHUN O AIEKTPOMATHUTHBIX SBICHHIX
peliaTh 3a/1a4u, UCHOJB3Ys (pu3ndecKue 3aKoHbI (3akoH OMa [T ydacTka 1emnu, 3akoH Jxoyns-Jlenna,
3aKOH MPSIMOJIMHEIHOTO pacpoCTpaHEHHs CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA) U
(dbopMyIibl, cBsI3bIBatONINE (PU3HUECKHE BETUUUHBI (CHIIa TOKA, AJIEKTPUUIECKOE HANPSKEHUE, SJICKTPUIECKOe
COMPOTHBIICHUE, YIETbHOE COIPOTUBIICHUE BEIIECTBA, paboTa SJIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKA,
(hoKyCHOE pacCTOSIHUE U ONITUYECKAs CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBeTa, (POPMYIIbI pacdyera IeKTPUIECKOTO COMTPOTUBIEHHS MPU TOCIEI0BATEIHHOM U
napajieJbHOM CO€IMHEHHH MPOBOJIHHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3aIlMChIBATh KPATKOE
yCIIOBUE, BBIACIATH (PU3MUECKre BEJTMUMHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE [Tl €€ PelleHus,
MIPOBOJUTH PACUETHI U OIICHUBATh PEATBHOCTH MOJTYYEHHOTO 3HAYCHHS (PU3UUECKON BETMYHHBI.

BLIl'lyCKHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTBHCH:

UCNONIBb3068AMb 3HAHUS 00 IeKMPOMASHUMHDBLX AGNIEHUAX 8 NOBCEOHEBHOU JHCUHU OJisl 0becneyeHus
bezonacrocmu npu obpaweHuu ¢ npUOOPaAMU U MEeXHUYECKUMU YCMpPOUCcmeamu, 0Jis COXPaAHEHUsl 300P08bs
U coOMI00EHUsL HOPM IKOJIO2UYECKO20 NOBEOeHUs 8 OKpYdHcaloujeli cpeoe;, Npugooums npuMepsl 6IUAHUSA
NEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUSMYL;

Paznuuamy 2panuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce00uull Xxapaxkmep
@DyHOAMEHMAbHBIX 3AKOHO8 (3AKOH COXPAHEHUs. JIeKMPU1ecKo20 3apsaoa) U 02PaHU4eHHOCMb
UCNONb308AHUS YACMHBIX 3aKOH08 (3akon Oma 0ns yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);



®  UCNONB308AMb NPUEMBL NOCPOEHUS PU3UUECKUX MOOeNel, NOUCKA U YOPMYTUPOBKU OOKA3AMENbCIE
8bIOBUHYMBIX 2UNOME3 U MeoPemU4ecKUX 66160008 HA OCHOBE IMNUPUYECKU YCINAHOBNIEHHbIX (PaKmos,

®  HAXOO0UMb A0EK8AMHYI0 NPeONONHCEHHOU 3a0aue PuzuyecKyio Mooelsb, paspeulams npodIemy KaK Ha OCHOGe
UMEIOWUXCSL 3HAHULL 00 DIEKMPOMACHUMHBIX AGIEHUAX C UCNOTIb308AHUEM MAMEMAMUYECKO20 annapamd,
Max u npu NOMowu Memooo8 OYeHKU.

KBaHTOBbBIE sIBJIEHUSA
BbINyCKHHK HAYYUTCS !

v/ pacrnosHaBaTh KBaHTOBBIE SBJIEHUS U OOBACHATH HA OCHOBE UMEIOIIUXCS 3HAHUM OCHOBHEIE CBOMCTBA WIIH
YCIIOBUS MTPOTEKAHUS ITHX SBJICHHUI: €CTECTBEHHAsI M NCKYCCTBCHHAS PAJIMOAKTUBHOCTH, O.-, B- U V-
W3ITy4eHUs, BOBHUKHOBEHUE JIMHEHYATOTO CIICKTPa U3TYICHUS aTOMa;

v/ OIHKCHIBATH U3yYEHHBIE KBAHTOBBIE SIBJIEHHS, CIIOIb3Ys (PU3MYECKUE BEIUUMHBL: MACCOBOE YHCIIO,
3apsA0BOE YHCIIO, IEPHO/ ITOJTypacaa, YHeprusi POTOHOB; MPHU ONMMCAHUH IMPABUIBLHO TPAKTOBATH
(U3HYECKUI CMBICIT HCIIOIh3yeMbIX BEITMIHMH, UX 0003HAUCHUS U CIUHUIIBI U3MEPEHIS; HAXOIUTh
(OpMyITBI, CBSI3BIBAIOIINE JAaHHYIO (PM3HUECKYIO BETUYHUHY C IPYTHMH BEIMIMHAMH, BEIYUCIISTH 3HAUCHUE
(hbM3UYECKON BEITUYHHBL;

v/ aHaJIM3UPOBATh KBAHTOBLIE ABJIEHUS, HCIOIL3Ys (PU3NUYECKHE 3aKOHBI U IIOCTY/IAThI: 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH COXPAHCHHS JICKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHUST MACCOBOTO YHCIIA,
3aKOHOMEPHOCTH M3JIyUCHUS U TIOTJIONICHHS CBETa aTOMOM, IPH 3TOM Pa3lindarh CJIOBECHYIO
(hOpMyIMPOBKY 3aKOHA M €r0 MAaTeMAaTHIECKOE BRIPAYKEHUE;

v pa3nMyaTh OCHOBHBIE IPU3HAKH [IAHETAPHOM MOJIENN aTOMa, HYKJIOHHOM MOJIEIN aTOMHOTO Spa;

v\ IPUBOINTHL NPUMEPLI TIPOSBIECHUS B IPUPOIE M IPAKTUUECKOTO UCIIOIL30BAHKS PAIUOAKTHBHOCTH,
SIEPHBIX U TEPMOSJICPHBIX PEAKIIHMA, CIIEKTPAILHOTO aHATN3A.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  UCNONB308AMb NOTYYUEHHblE 3HAHUS 8 NOBCEOHEBHOU HCUSHU NPU 0OpaueHUy ¢ RPUOOPaMU U MeXHUYeCKUMU
VYCMPOUCMEamu (CYemyux UOHUBUPYIOUWUX 4aCmuy, 003UMemp), 015l COXPAHEeHUsL 300P08bsL U COONO0EHUS
HOPM 9KOI02UYECKO20 NOBEOCHUs 8 OKpYcarouell cpeoe;

®  COOMHOCUMb DHEPSUIO CBA3U AMOMHBIX A0ep ¢ 0epeKmom Maccyl,

®  1PUBOOUMDb NPUMEDPLI BIUAHUA PAOUOAKIMUBHBIX UZTYYUEHUL HA JHCUBBLE OP2AHUSMbL, NOHUMAMb NPUHYUN
oeticmeust 003UMempa U pasiudams YCiosust e20 UCNOIb308AHUS,

®  NIOHUMAMb IKOI0SUHECKUE NPOOIEMbl, BO3HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX INEKMPOCMAHYUL, U
nymu peweHus: 5mux npooiem, nepcneKmuebl UCNOIb308AHUSL YAPABISAEMO20 MEPMOSOEPHO2O CUHMESA.

JJIeMeHTbl ACTPOHOMHUH
BbINMyCKHUK HAYYHUTCS:
yKa3bIBaTh Ha3BaHUs 1iaHeT COTHEUHOW CHCTEMBI; pa3iyaTh OCHOBHBIC TPU3HAKUA CYTOYHOTO BPALICHUS
3Be3HOTO Heba, aBmkeHus JIyHbl, COJTHIIA M IIJIAHET OTHOCUTEIIBHO 3BE3I;
v [IOHHMAaTh PA3JINYUSA MEKTY TEITMOIECHTPHYECKOM M T€OLIEHTPHUYECKOM CHCTEMaMu MUPA,;
BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  yKazvleamv 0OwUe COUCMBA U OMAUYUSL NIAHEM 3eMHOU 2PYNNbL U NAAHEM-CUSAHMO8,; MAbIX Mejl
Conneunotl cucmemvl u OOILUWUX NAAHEN, NOTL30BAMBCI KAPMOT 36€30H020 Heba Npu HAOIIOOEHUSIX
36€30H020 Heba;

®  paznuuamsv OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmMHOCUMb Y8em 36e30bl C
ee memnepamypoii,

6. Conepxanme kypca «®@usuka» 111 7-9 kiaccos.

PDu3uKka 1 PpU3NYecKHe MeTOAbl U3YYEeHHUS NPUPOALI

®dusuka — Hayka o mnpupojge. dusnyeckue Tena u sBieHus. HalmromeHue M omMcaHue (U3NUECKUX
apneHnit. dusnueckuii sxkcnepuMeHT. MoaenpoBaHue sIBIEHUI U 00bEKTOB PUPOIBI.

dusnuecKkue BEIUYUHBI U UX U3MepeHue. TOUHOCTh ¥ NOrPEIIHOCTh U3MEpPEeHU. MeXIyHapoiHas cucTemMa
CAVHMULI.

dusnueckue 3aKoHbl U 3akoHOMepHOCTH. DPu3uka u Texnuka. Hayunsiit Mmeton nozHanus. Pois Gusuku B
(bopMHUPOBaHUN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH.



MexaHnn4yeckue siBJI1eHUSA

Mexannueckoe IBIKeHHE. MarepuaiabHas TOUka Kak Mojenb (uzndeckoro Ttena. OTHOCHUTENBHOCTh
MexXaHHuecKoro ABmwkeHus. Cucrema orcuera. Ouznyeckne BeTUUUHBI, HEOOXOAUMBIC IS ONMUCAHUS JBMKCHUS U
B3aUMOCBSI3b MEXAYy HUMHU (IIyTh, II€PEMEIIEHUE, CKOPOCTb, YCKOPEHHE, BpeMms IBWKEHMs). PaBHOMepHOE U
PAaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JABW)XKEHUE. PaBHOMEpHOE [BMKEHHE IO OKPYXKHOCTH. IlepBblli 3aKOH
Herotona u unepius. Macca tena. IlnotHocTs BemectBa. Cuna. Enqununs cuiiel. Bropoii 3akon HetoTona. Tperuit
3akoH HerotoHa. CBoOOHOE nagenue ten. Cuiia TSHKeCTH. 3aKOH BCEMUPHOTO TAroteHus. Cuia ynpyroctu. 3akoH
I'yka. Bec tena. HeBecomocth. CBsI3b MEXY CUIION TSKECTH M Maccou Tena. [unamomerp. PaBHonelicTByromas
cwia. Cuna tpenus. Tpenue ckoibxeHus. Tpenue nokos. TpeHue B IpupoJe U TEXHUKE.

Nmnynec. 3akoH coxpaHeHUs uMmnyibca. PeakTuBHOe ABmkeHue. MexaHuueckas pabota. MOIIHOCTB.
Ouneprud. [loTeHuuanbHas W KuHeTHdeckass sHeprus. lIpeBparieHue OAHOrO BHMJIAa MEXAHUYECKOM SHEPrUM B
Jpyroi. 3aKOH COXpaHEHUs NOJTHOM MEXaHUYECKOM SHEPTUH.

[IpocThie MexaHM3MBI. YCJIOBHSI PaBHOBECHSI TBEPAOIO TEla, UMEIOUIET0 3aKPEIUIEHHYIO OCh JABM)KCHMUSL.
MowmenT cunsl. [lenmp msocecmu mena. Peiuar. PaBHoBecue cuil Ha peruare. Peiuaru B TeXHUKE, OBITY U IPUPO/IE.
[ToaBwKHBIE M HEMOABMXKHbIE OJOKU. PaBeHCTBO pa®OT MpH HCHOJB30BaHUU MPOCTBIX MEXaHU3MOB («30510TOE
MpaBMWJIO MeXaHUKN»). KoapduueHT nonesHoro qeicTBus MexaHU3Ma.

HaBnenue TBepAblx Tena. Enununmsl m3mepenus aasieHus. CrnocoObl M3MeHeHUs JnaBieHus. [laBneHue
xuakocted u razos 3akoH [lackans. JlaBieHue ®UAKOCTH Ha JHO U cTeHKU cocyaa. Coobmaroniuecs cocyabl. Bec
Bo3ayxa. AtmocdepHoe nasnenue. M3mepenune atmocdeproro aasnenus. Onsir Toppuuerm. bapomerp-anepou.
ATMocdepHOe AaBlieHHME Ha Pa3IUYHBIX BbICOTaxX. [MapaBiIMUeckue MeXaHH3Mbl (mpecc, Hacoc). [laBienue
AKUJKOCTHU U raza Ha OTPY’KEHHOE B HUX Teslo. Apxumeznosa cuia. [InaBanue ten u cynoB. Bo3ayxomiasanue.

Mexanudeckue konebanus. [lepuos, yactora, ammutyaa kojiebanuii. Pesonanc. Mexanudeckue BOJTHBI B
OJIHOPOJHBIX cpenax. JlyinHa BOJIHBIL. 3BYK Kak MEeXaHH4YecKasi BOJIHA. [ poMKOCTb 1 BbICOTa TOHA 3BYKa.

TemnioBblie siBJICHUS

Crpoenue BemniecTBa. ATOMBI U MOJIEKYINbI. TemoBoe IBHXEHHE aTOMOB M Mojekyid. JAuddysus B razax,
KHUAKOCTAX M TBEPAbIX Tenax. bpoynosckoe oOsudicenue. BzaumopeicTBue (MPUTSKEHUE W OTTAJIKUBAHHE)
MOJIEKYJ. ATperaTHble COCTOSIHUS BelllecTBa. Paznuune B CTpPOCHUH TBEPABIX TEJ, )KUIKOCTEH U ra3oB.

TemmoBoe paBHOBecue. Temmeparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO XAaOTHYECKOTO JBUKEHHUS
yactull. BHyTpenHsis sHeprus. Pabora u Teruionepenaya Kak crocoObl M3MEHEHUS BHYTPEHHEHW >HEpPruM Tena.
TermmonpoBoaHocTs. KonBekuus. Mznydenue. Ilpumepsl Temmonepenayud B npupoae U TexHuke. KommdecTBo
TEIUIOTH. YAedbHas TEIUIOEMKOCTh. YJAeNbHas TeIJIoTa CrOpaHusl TOIUIMBA. 3aKOH COXpPAaHEHUS U MpEeBpallleHUs
SHEPruu B MEXaHWYECKUX M TEIUIOBBIX mpoleccax. [InaBienre u oTBepJeBaHNe KPUCTAINYECKUX TeNl. Y IeiabHast
TeruioTa miuaBiaeHus. Vcnapenue u konaeHcanus. [lornomennue s3Hepruy npy UCIApEeHUM KUAKOCTU U BbIJICJICHHE
ee Mpu KoHAeHcauuu mapa. Kumenue. 3aBUCHMOCTh TeMIIEpaTypbl KHUIEHHs OT JaBlieHUs. YAelabHas TeIsoTa
napoo6pa3zoBanus U KoHJeHcauuu. BnaxkHocts Bo3ayxa. Pabora rasza npu pacmupenuu. [IpeobpazoBanus sHepruu
B TEIUIOBBIX MalllMHaX (mapoBasi TypOMHa, ABUTaTelb BHYTPEHHETO CrOpaHus, peakTUBHbIN nBurarens). KILJ]
TEIUIOBOM MAllIMHBL. JKo/102uyecKue npodiemol UCHONb308AHUSL MENIOB8bIX MAULUH.

DJIEeKTPOMATrHUTHbDIE SIBJICHUS

Dnextpuzaius Quanveckux tena. B3aumoneiicTBue 3apspKeHHBIX Tell. JIBa pojia SIEKTPUUECKUX 3apsioB.
JlenmuMOoCTb 3MEKTPUYECKOTo 3apsiaa. DIeMEHTapHbIN 3MEeKTPUUECKUN 3apsl. 3aKOH COXPaHEHHsSI dIEKTPUUECKOTO
3apsiga. [IpoBOIHUKY, MONYNPOBOAHUKH U H3O0JIATOPHI SJEKTPUUYECTBA. DIIEKTPOCKOIL. DIEKTPUUYECKOE TMOJIe Kak
0coObIi BUI Marepuu. HanpsagcenHocms dnekmpuyeckoco nois. JIeWcTBHE HSIEKTPUUECKOTO TIoJid Ha
AIIeKTpUYecKue 3apaasl. Konoencamop. Duepeus snekmpuiecko2o noJjisk KOHOeHcamopa.

DOnexTpuuecKuil TOK. VICTOYHUKU SIEKTPHUYECKOro TOKa. DJIEKTpUYECKas LeMb U €€ COCTaBHBIC YaCTH.
Hanpasienne u neicTBus aneKkTpudeckoro Toka. Hocurenm anektpuyeckux 3apsnoB B Meramuiax. Cuna Toka.
DNEKTPUUYECKOE HANPSIKEHUE. DIEKTPUUECKOE COIIPOTUBIIEHUE TPOBOJHUKOB. EMHUIIBI COTPOTUBIICHHUS.

3aBUCUMOCTb CWJIBI TOKa OT HampsbkeHus. 3akoH Oma A ydacTKa LENH. Y IEJIbHOE CONPOTHBIICHHUE.
Peocrartsl. [locnenoBatensHoe coeAMHEHNE TPOBOAHUKOB. [lapamiensHoe coefMHEHNE IPOBOIHUKOB.

PaboTa »5eKTpUYECcKOro MoJisi M0 NEePEeMENIEHHI0 SJIEKTPUYECKUX 3apsiioB. MOIIHOCTh 3JEKTPHUECKOTO
Toka. HarpeBaHue mNpPOBOJHMKOB 9 IEKTPUYECKMM TOKOM. 3akoH JDkoyms - JleHnma. Onekrtpudeckue
HarpeBaTteJbHbIC U OCBETUTENbHBIE TPHOOphl. KopoTKoe 3aMbIKaHHe.

MaruutHoe nosie. UHayKuMsi MarHUTHOTO 1oJist. MarauTHoe nose Toka. OnsIT Opcereaa. MarHuTHoe nose
IIOCTOSIHHBIX MAarHuTOB. MarHutHoe mnoje 3eMiHd. OJIeKTpOMarHuT. MarHuTHOe I0JI€ KaTyIIKHM C TOKOM.
IIpumenenne nanekTpomMarHuToB. JlelicTBME MarHMTHOTO TOJS HAa IPOBOJAHUK C TOKOM U JIBHXKYLIYHOCS
3apsokeHHyr0 vactuny. Cuna Amnepa u cuna Jlopewya. DneKTpoABUTaTedb. SIBIEHHME DSIEKTPOMArHUTHOM
uHaykuuda. Oneitel @apazest.



OnekTpoMarHuTHbele KoJjeOauus. Konebamenvuviti koumyp. Onekmpozenepamop. Ilepemennviii mok.
Tpancghopmamop. Tlepenada 3MeKTPUIECKON SHEPTUH HA PACCTOSIHUE. DJIEKTPOMArHUTHBIC BOJHBI H MX CBOWCTBA.
Ipunyunel paouoceazu u menesudeHus. Bausnue 21eKmpomMacHumHbLX U3iy4eHull Ha HCUsble OPeaHU3Mbl.

Ceer — onexrpoMarHuTHas BojHa. CkopocTh cBera. McTouHMKM cBeTa. 3aKkOH MPSAMOJIMHEHHOIO
pacnpocTpaHEeHUE CBeTa. 3aKOH OTpakeHHs cBera. [lnockoe 3epkano. 3akoH mpenoMieHHs cBeTa. JIMH3BIL
@oKycHOE pacCTOSHUE W ONTUYECKas cuiia JUH3bL. M300paxeHue mpeaMera B 3epKayie W JmH3e. Onmuueckue
npubopsi. I'na3 kak ontuueckas cucrema. Jlucnepcus cBera. Mumepgepenyus u ougpaxyus ceema.

KBanToBbIe siB/IeHUSA

Crpoenue atomoB. [linanerapnas mozaens atomMa. KBaHTOBBINM XapakTep MOIVIOIIEHUS U UCIYCKaHUs CBETa
atomamu. JIMHeN4YaTbie CIIEKTPBI.

Omnertel Pesepdopna.

CocraB atomHOro simpa. [IpoToH, HEUTPOH U AIEKTPOH. 3aKOH DUHINTEIHA O MPOTOPIIUOHAIIBHOCTH MaCChl
U SHepruu. [egexm macc u sHepeusn ceasu amomuvix s0ep. PammoaktuBHOCTh. [lepuoa momypacnana. Amnbda-
uznyuenue. bema-usnyyenue. I'amma-uznyuyenue. fAnepusie peakuuu. Mcrounuku sHeprum CoiHLIA M 3BE3[.
SnepHast sHepreTuka. Jxonocuueckue npoobremvl pabomvl amoMHuIX dnekmpocmanyuu. Jlozumerpus. Bausnue
PAOUOAKMUBHBIX USTYUEHUL HA HCUBbLE OP2AHUZMDYL.

Crpoenne u 3Bo10uMA Beenennoi

['eonenTprueckas U reJroLeHTpUYecKas cucteMsl Mupa. @usnueckas npupoja HebecHbIX Ten CoaHeuHol
cuctemsl. [Ipoucxoxnenune Conneunoi cucrembl. Gusnyeckas npuponaa Connna u 38e31. Ctpoenue BeeneHHoil.
Oourrorus Beenennoit. ['nnore3a bompnioro B3peiBa.

IIpuMepHBbIe TeMbI JJA00PATOPHBIX M NPAKTHYECKUX padoT

JlabopaTopHbie pabOThI (HE3aBUCUMO OT TEMATHUUECKOW MPUHAJICIKHOCTH) NETISATCS CIASAYIONTNE TUTIBI:

1. TlpoBenenue npsiMbIX U3MEPEHUN HUZNUECKUX BETUUUH

2. Pacyer mo moJTydeHHBIM pe3yJabTaTaM IMPSIMBIX U3MEPEHHH 3aBUCHMOTO OT HUX IapameTpa (KOCBEHHBIC
U3MEpEeHUs).

3. HalOmonenne sBIEHW W MOCTaHOBKA OIBITOB (Ha KAaYECTBEHHOM YPOBHE) 1O OOHApYXEHHIO (PaKTOPOB,
BIIUSIIOLIUX HA IPOTEKaHUE TAaHHBIX SIBJICHUM.

4. HccnenoBaHue 3aBUCUMOCTH OJHOM (DPM3MUECKOUN BETMYHHBI OT IPYTOM C MPEACTABICHUEM PE3YJIbTaTOB B
BHJIe TpaduKa UK TaOJIUIIBI.

5. IlpoBepka 3aaHHBIX NPEANOI0KEHUH (MPpsAMBbIE U3MEepEeHUs (PU3NUECKUX BEIMUUH U CPaBHEHUE 3aJJaHHBIX
COOTHOILIEHUIN MEXy HUMHU).

6. 3HaKOMCTBO C TEXHHUYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHPOBAHUE.

Jlrobass pabouass mporpamMma JOJDKHA IIpeAycMaTpUBaTh BBIMIOJIHEHUE J1a00OpaTOpHBIX paboT Bcex
yKa3aHHBIX THUMIOB. BpiOop TeMaTuku M 4yucia pabOT KakIOTo THIA 3aBUCUT OT ocoOeHHocTed paboueit
nporpammel 1 Y MK.

IIpoBenenue npsiMbIX U3MepeHUl (PU3NIECKUX BeJIUINH
W3mepenue pa3mepos Ted.

N3mepenue pa3mMepoB MallbIX TeIl.

N3mepenue maccol Tena.

N3mepenue o6bema Tena.

W3mepenue cuibl.

W3mepenue BpeMeHu mpoliecca, nepruoja KoieoaHuii.
N3mepenue TemmepaTypsbl.

N3mepenue naBneHust Bo3ayxa B OaJJIOHE MO/ MOPIIHEM.
. I3MepeHue cuibl TOKa U €ro peryJaupoBaHHue.

10H3MepeHHe HaNpPsDKEHUS.

11.M3mepenue yrioB MajeHus U NpeOMIICHHUS.

12.13mepenne (pOKYCHOTO PACCTOSHUS JIMH3BI.

13.M3mepeHune paJuoakTUBHOTO (OHa.

Pacyer mo mnoay4eHHBIM pe3yJbTaTaM HPSIMBIX HM3MEPeHHl 3aBHCHMOIO OT HHX IapaMmerpa
(KOCBeHHbIE H3MEPEHHS)

N3mepenue IOTHOCTH BEILIECTBA TBEPJIOTO TENA.

Omnpenenenre kodhGUITUEHTA TPEHUS CKOJIbKEHHUSL.

Omnpenenenne KECTKOCTH PY>KUHBI.

Onpenenenne BITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIENH Ha TIOTPYKEHHOE B )KUJIKOCTH TEJIO.
Onpenenenre MOMEHTA CUJIBIL.

N3mepenue ckopoCTH paBHOMEPHOTO JIBUKECHHUSL.

W3mepenue cpeHei CKOpoCTH ABUKEHUS.

wWoNOIGOR~WNE

Nook~wnhPE



8. M3mepeHne yCKOpeHUs: PaBHOYCKOPEHHOTO JIBUKCHUS.

9. Onpenenenue pabOTH M MOIITHOCTH.

10.Ompenenenne yacToThl KoJeOaHM Ipy3a HA MPYKUHE U HUTH..

11.0Onpenenenue OTHOCUTENBHON BIAXKHOCTH.

12.0mpenenenyie KOJIMYECTBA TETUIOTHI.

13.0Ompenenenue yenbHOM TEIIOEMKOCTH.

14. M3mepenne paboThl U MOIIHOCTH HIIEKTPUIECKOTO TOKA.
15.M3mepenne conpoTUBIICHUS.

16.0Onpenenenue ONTUYECKOW CHIIBI JIMH3BL

17.MccnenoBanne 3aBUCUMOCTH BBITAIKMBAIOUICH CHJIBI OT 00BbeMa MOTPYKEHHOH YacTH OT IUIOTHOCTH

KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MacChI Tela.

16. MccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS OT XapakTepa IOBEPXHOCTH, €€ HEe3aBHCHUMOCTH OT

IJIOLIA/IH.

Ha6mionenune siBjeHHMii M TOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHe) MO OOHAPYKEHHIO
(akTOpOB, BJIUAIONIMX HA MPOTEeKAHNE JAHHBIX SIBJEHU
Habnronenune 3aBUCHMOCTH Tiepro/ia KojeOaH!i Tpy3a Ha HUTH OT JJTHHBI 1 HE3aBUCHMOCTH OT MacCHhI.
Habnronenne 3aBUCMOCTH Tiepro/ia KojieOaHuil rpy3a Ha IPY>KUHE OT MacChl U )KECTKOCTH.
Habnronenne 3aBUCIMOCTH JaBIICHHSI Ta3a OT 00beMa U TEMITEPATypHI.
Habnronenne 3aBUCIMOCTH TEMITEPATYPBl OCTHIBAIOIIEH BOBI OT BPEMEHH.
HccnenoBanue sBICHUS B3aMMO/ICHCTBHS KaTYIIKK C TOKOM M MarHHTa.
HccnenoBanue sBICHHUS JIEKTPOMArHUTHON HHYKIIUH.
HaGnronenue siBIeHUS OTPaKCHUS M TPETIOMIICHHS CBETA.
Habmonenue siBjIeHUs IUCHIEPCUU.
. OGHapyXeHHe 3aBHCUMOCTH CONPOTHUBIICHHS MTPOBOTHIKA OT €T0 TTapaMeTPOB U BEIECTBA.

10 HccnemoBanue 3aBHCUMOCTH Beca Tella B KUIKOCTH OT 00beMa MOTPY>KEHHOW YacTH.

11.HccnenoBanue 3aBUCMMOCTH OJHOW (DM3MUECKON BETMIMHBI OT APYTOM € MPEICTAaBICHUEM Pe3yIbTaTOB
B BHjIe rpaduKa WK TAOJIUIIBI.

12.UccnenoBanue 3aBUCUMOCTH MaccChl OT 00beEMA.

13.MccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JBWXKEHHU 0€3 HaudalbHOU

CKOpOCTH.

14.VccnenoBanue 3aBUCHMOCTH CKOPOCTH OT BPEMEHH U ITyTH NPU PaBHOYCKOPEHHOM JIBU)KEHUH.

15.MccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS OT CUJIBI IaBJICHUS.

16.MccnenoBanue 3aBUcUMOCTH AehOpMaIMK IPYKUHBI OT CHIIBI.

17.MccnenoBanue 3aBUCUMOCTH MepHOJa KoeOaHuii Ipy3a Ha HUTH OT JUINHBL.
18.MccnenoBanue 3aBUCUMOCTH TepHOJa KojaeOaHui Ipy3a Ha MPYKUHE OT )KECTKOCTU M MacChl.

19.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 MPOBOAHUK OT HAIPSKECHHUS.

20.MccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA Yepe3 JIAMIIOUKY OT HalpsKEHHUS.

21.VccnenoBaHue 3aBUCMMOCTH YIJla IPEIOMIICHUS OT yIila MaJeHusl.

IIpoBepka 3aJaHHBIX NpPeaNoOJIOKeHUH (NMpsiMble M3MepeHHs (HU3UYECKHX BEJMYUH M CPaABHEHHe
3aJJaHHBIX COOTHOLIeHUI Mexny HuMu). [IpoBepka runores

1. IIpoBepka runoTe3bl 0 JMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TpYOKE OT TeMIepaTyphl.

2. IIpoBepka TUIoOTE3bl O MHPSAMON MPONOPLUOHATBHOCTH CKOPOCTH HPU PABHOYCKOPEHHOM JBMKEHUU
IPOIIEHHOMY ITyTH.

3. IlpoBepka TUIOTE3bI: MPH MOCIEAOBATENbHO BKIIOYEHHBIX JIAMIOYKM M IPOBOJHUKA WIH JABYX
MIPOBOJIHUKOB HANPSXKEHUSI CKIIaIbIBATh HEIb3s (MOXKHO).

4. TlpoBepka mpaBuIiIa CI0KEHUS TOKOB Ha JIBYX MapajielIbHO BKIIFOUEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMH U HX KOHCTPYMPOBaHUe

5. KoHcTpyrpoBaHue HaKJIIOHHOM IIIOCKOCTH € 3a/laHHbIM 3HaueHueM KIT/I.

6. COopka 2JIeKTpUUYECKON LIENH U U3MEPEHHE CHIIbI TOKA B €€ pa3IMYHbIX yJacTKax.

7. COopka 3JIeKTpOMarHuTa U UCTbITAaHUE €r0 ACHCTBHS.

8. M3ydeHue 371eKTpUUECKOro ABUraTesIs IOCTOSIHHOTO TOKa (Ha MOJIEIH).

9.M3y4yeHne cBOMCTB N300paKEHUS B JIMH3AX.

CoNORWNE



Tematnueckuit nnaH 7 Knacc

Nen/n

Paspnen

CopepaHue

Konunyectso yacos

®dusuka u
¢busnueckue
METO1bI
U3Y4EHUs
MIPUPOIBI

®usuka — Hayka o npupoje. UsndecKue Tena U sBICHUS.
Habnronenue u onrcanue pu3nUeCKUX SIBICHUH.
@u3N4eCKUi IKCIIEPUMEHT. MoienupoBanye sIBICHUN U
00BEKTOB PUPOIBI.

du3nyecKue BEIMYUHBI U UX U3MepeHue. TOYHOCTh U
IIOIPEIIHOCTh U3MEpeHn. MexnyHapogHas cucreMa
CAVHMULI.

®u3nyecKue 3aKOHbI U 3aKOHOMEpPHOCTH. Pu3nKa 1
texHuka. Hayunsrit Mmeron nosnanus. Ponb ¢pusuku B
(hOopMUPOBAHNY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH.

TemnnoBele
SIBJIEHUS

Crpoenue BeniecTBa. ATOMBI U MOJIEKYIIbL. TemoBoe
JBIKEHHUE aTOMOB U MoJiekyi. Juddy3us B razax,
KUAKOCTSAX U TBEPABIX TelaxX. bpoyHoeckoe osudicenue.
BsaumoneiicTBue (MpUTSHKEHNE U OTTAIKUBAHUE) MOJIEKYIL.
ArperatHble COCTOSIHHS BelleCcTBa. Pazmuyue B CTpoeHnn
TBEPAbIX TeJ, KUAKOCTEN U ra3oB.

Mexanuueckue
SIBJIEHUS

Mexanndeckoe ABrkeHne. OTHOCUTEIFHOCTD
MEXaHWIECKOT O IBIKeHUADU3NIEeCKHE BEIMYNHEI,
HEOOXOIMMEIE IS OIMMCAHUS IBUKEHHUSA U B3aUMOCBS3b
MEXTy HUMH (ITyTh, IEPEMEIICHHUE, CKOPOCTh, BPEMsI
nsuxenus ). Uuepnus.Macca tena. MexxaynapogHas
cucrtema equauI. IlnmoTaocTs BemecTa. Cruna. Cuia
Tskectr. Cuita ynpyroctu. 3akoH ['yka. Bec rena.
Hesecomocts. CBSI3b MEKy CHUIJION TSKECTH U Maccoil Tena.
Junamometp. PaBHoaeicTByIomas cuia. Cuiia TpeHus.
Tpenue ckonbxeHud. Tpenue nokosi. TpeHue B MPUPOIE U
TEXHUKCEC.

JlaBnenue TBepAbIX TN EquHUIBI n3MepeHus JaBICHHUS.
CnocoObl I3MEHEHUS JaBlIcHHS. [laBlIeHHE )KHAKOCTEH U
ra3oB 3akoH Ilackans. /laBiaeHue KUIKOCTH HA JHO U
crenku cocyna. CooOrmaromnuecs cocyapl. Bec Bo3ayxa.
AtMmocdepHoe gaBnenue. Mamepenue atmochepHOro
napienusi. OnblT Toppuuennu. bapomerp-anepou.
ATtMocdepHOe JaBIeHUE HA PAa3IMYHBIX BHICOTAX.
I'uapaBnuueckne Mexanus3Mel (rpecc, Hacoc). JlaBineHue
KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Apxumenosa cuna. [InaBanue ten u cyoB

BosnyxonnaBanue. Mexanundeckas pabora. MOIHOCTb.
[IpocTbie MeXaHU3MBI. Y CIIOBUS pAaBHOBECHS TBEPIOTO
TeJa, UMEIOLEro 3aKPEIICHHYIO OCh IBWKEHUS. MOMEHT
cunbl. Llentp Tsokectu Tena.Periuar. PaBHoBecue cuit Ha
peruare. Peruaru B Texnuke, ObiTy 1 npupoe.[1oasikHbIe
Y HENOJIBIKHBIE OJI0KU. PaBeHCTBO paboT mpu
WCIOJIb30BaHUU TIPOCTHIX MEXaHU3MOB («30JI0TO€E MPaBUIIO
MexaHukn»). KoagumueHnt nonesnoro neiicteus
MexaHu3Ma. MoTeHumanbHan U KUHeTUYeCcKasn sHeprus.
MpespaLleHne 0AHOro BUAAa MexaHUYeCcKoM 3HePrn B APYrom.
3aKoH CoXpaHeHMA NOIHON MeXaHMYeCKON IHEPIUN.
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KoHTpo/ibHble paboTbl 7 Knacc

Nen/n 2uy,
1 KoHTposbHas paboTa
2 BMP

NabopaTopHble paboTbl 7 Knacc

Ne n/n | Tembl nabopaTopHbix paboT

M3mepeHune pasmepoB MasibiX TeN

W3mepenue maccel Tena

W3mepenune oObema Tena

H3mepenue cuibl

1
2
3
4 M3MepeHne IOTHOCTH BELECTBA TBEPAOIO Tella
5
6

HCCHCI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA OT CUJIbI

JIABJICHUS

7 HccenenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI OT XapakTepa
MIOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IUIONIAU

8 Onpenenenre BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIONIEH Ha
IIOTPY’KEHHOE B )KMJIKOCTb TEJIO

9 HccnenoBanne 3aBUCUMOCTH BBITAIKMBAOIIEH CHJIBI OT

o0beMa MOrpy>KEHHOM YacTH OT MJIOTHOCTH JKUKOCTHU, €€
HE3aBUCHMOCTH OT INIOTHOCTH M MACCHI TEJIA

10 OnpeneneHre MOMEHTA CUITbI

11 KoncTpynpoBanne HakJIOHHOW IIJIOCKOCTH C 33JaHHBIM
3HaueHuem KIIJI.

TemaTtuueckunit nnaH 8 Knacc

Nen/n

Pasgen

CoapepKaHue

Konnyectso
yacos

TemnnoBnie aBIEHUS
254acoB

TemoBoe paBHOBecue. Temneparypa. CBs3b TEMIIEPATYPHI CO
CKOPOCTBIO Xa0THYECKOT0 JBM)KCHUSI yacTull. BHyTpeHH s
sHeprus. PaboTa u Teronepenaya Kak crnocoObl H3MEHEHUS
BHYTpeHHe sHepruu tena. TemnonpoBoaHocTs. KonBekuus.
Nznyuenue. [Ipumepsl Temionepeaaun B mpUpoJie U TEXHHUKE.
KonudecTBo TemnoThl. YaenbHas TEIUIOEMKOCTb. Y AeTIbHas
TEIUIOTa CTOPAHUS TOILIMBA. 3aKOH COXpaHEHUS U

IMPCBPAICHHUASHCPI UM B MCXaAHUYCCKUX U TCIIJIOBBIX ITPOLIECCAX.

[InaBneHue u oTBEpAEBaHUE KPUCTAUNIMUECKUX TEN. Y IeIbHas
TerioTa miasiieHud. Vcnapenue n konaeHcanus. [lornomenue
SHEPIrUU MPU UCTIAPEHUU KUJIKOCTH U BBIACIICHUE €€ TIPU
KOHJIeHcaluu napa. Kunenue. 3aBUCHUMOCTb TeMIIEpaTyphbl
KUTICHUS OT JaBJICHUS. Y IeTbHas TeIIoTanapooopa3oBaHus U
KOHJeHcaluu. BnaxxHocTs Bo3ayxa. Pabora rasa mpu
pacuupennn. [IpeoOpazoBaHus SHEPTUH B TEIJIOBBIX MaIIMHAX
(mapoBast TypOuHa, IBUTATENIb BHYTPEHHETO CTOPAHUS,
peaktuBHbIM nBuratens). KI1J[ TernnoBoit MamvHsI.
DKOJOTUYECKHE MPOOIEMbI UCTIOIH30BAHUS TETJIOBBIX MaIITUH.
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3J'ICKTpOMaFHI/ITHLIC
SABJICHHUA

Onexrpuzanus Gpusnueckux Tea. BzaumoaencTBue 3apsHkeHHBIX
Ten. [IBa posia aneKTpudecKux 3apsaaoB. [ennMocTs
IEKTPUYECKOTO 3apsia. DIEMEHTAPHbIN JIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHHUs AIEKTpUUECKOTO 3apsiaa. IlpoBoaHuky,
MIOJIYIIPOBOAHUKH U U30JISITOPBI JIEKTPUUECTBA. DIEKTPOCKOIL.




DJIEKTPUUECKOE MOoJIe KaK 0COOBINA BUA MaTepUH. DICKTPUUECKUI
TOK. VICTOUHMKH 37IEKTPUUYECKOTO TOKA. DJIEKTPUUECKas LIENb U €€
cocTaBHbIC yacTU. HanpasieHue u AeCTBUS IEKTPUIECKOTO
toka. Hocurenu anexkrpuyeckux 3apsaoB B Merauiax. Cuia Toka.
DneKTpUUEeCcKoe HapsyKEeHUE. DIIEKTPUUECKOE COIIPOTHUBIECHUE
IIPOBOJTHUKOB. ETMHUIIBI CONTPOTHUBIIEHUS.

3aBUCHUMOCTb CHJIbI TOKA OT HapspKeHus. 3akoH Oma Juist yuacTka
uenu. YaenpHoe conporusiieHue. Peocratsl. [locnenoBarensHoe
coelMHEeHue NMPoBOIHUKOB. [lapamienbHoe coeuHeHue
IPOBOJIHUKOB.

Pabota snexTpruyeckoro mnoss 1o nepeMerieHuIo MEKTPUIECKUX
3apsA0B. MOIIHOCTD 31eKTpruyecKkoro Toka. HarpeBanue
IPOBOJAHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jlxoyis - Jlenna.
DNeKTpUUECKre HarpeBaTeIbHbIE U OCBETUTENIbHbIE TPUOOPBI.
KopoTkoe 3aMbIkanue.

MarnutHoe noJsie. MTHAyKIMs MarHuTHOTO 1oJisl. MarHuTHoe mnoJje
Toka. OnbIT OpcTeaa. MarHuTHOE MOJIe TOCTOSTHHBIX MarHUTOB.
MarnuTtHoe noJie 3eMiId. DJIEKTpOMarHuT. MarHuTHOE ToJie
KaTYyIIKH ¢ TOKOM. [Ipumenenune anekTpoMarsuToB. JleictBue
MarHUTHOTO TOJIsl Ha MPOBOJIHUK C TOKOM.

Cset — anexkTpomMarHuTHbIe BoiiHa. CKOpoCTh cBeTa. McTouHuKH
CBeTa. 3aKOH NPSAMOJIMHEWMHOTO PAaCIPOCTPaHEHUE CBETA. 3aKOH
oTpaxeHus cBera. [mockoe 3epkaiio. 3aKOH MPETOMIIEHUS CBETA.
JInn3bl. DOKYCHOE PACCTOSIHUE M ONITUYECKAst CHJIA JTMH3BI.
N3o00paxkenue npeamera B 3epkaje u auH3e. OnTudeckue
npubopsl. ['11a3 kak onTHyeckas cucreMa.

37

3 KganToBsie
SIBJICHUS

Crpoenue atomoB. [Inmanerapnas mogens aroma. IlpoToH,
HEUTPOH U SJIEKTPOH

KoHTponbHble paboTbl 8 Knacc

Nen/n
1 KoHTposbHan paboTa
2 BMNP

NabopaTopHble paboTbl 8 Knacc

Ne n/n | Tembl nabopaTopHbix paboT

OnpeneneHI/Ie KOJIMYECTBA TCIIJIIOTHI

OnpeﬂeneHHe yﬂeHBHOﬁ TCIIIIOCMKOCTH

OnpeﬂeneHHe OTHOCHUTEJIBbHOM BIAXKHOCTH

AIWIN|F

COopKka PIIeKTpHYECKON 1NN 1 N3MEPEHNE CHITBI TOKA B €€
Pa3IUYHbIX YYacTKax

N3mepenne HanpsKeHUs

I/ISMepeHI/Ie COIIPOTUBJICHUA

I/I3MepeHHe CHJIbI TOKA U €ro PEeryjinpoBaHUC

0 |IN|O (U

[IpoBepka TUIIOTE3HI: TPH TIOCIIEOBATENHHO BKIFOYEHHBIX
JIAMITOYKH ¥ TIPOBOTHUKA WJIH JIBYX MPOBOAHUKOB HATIPSKEHHS
CKJIQ/IBIBATh HEJIB3sI (MOXKHO)

9 I/I3MepCHI/Ie paGOTBI 1 MOIITHOCTHU 3JICKTPUYCCKOI'O TOKa

10 COopKa 2JIeKTpOMarHuTa 1 UCIbITAHUE ero AeHCTBUS

11 Nzydenne 3meKTpHUECKOro JBUTATENS IIOCTOSTHHOTO TOKA (Ha
MOJIEIIH.




TemaTtuuyeckmi nnaH 9 Knacc

Nen/n

Paspnen

CopepxaHue

Konunuyectso
Yyacos

Mexanuueckue
SIBJIEHUS

Mexanundeckoe aBuxkenue. MarepuaibHas TOUYKa Kak MOJEIb
¢uznveckoro tenaa. OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUIKCHUSI.
Cucrema orcuera. Pusndeckue BEITUYNHBI, HEOOXOIUMBIE IS
ONMCAHUS JBM)KEHUSI U B3aUMOCBS3b MEKY HUMHU (ITyTh,
IepeMelleHUe, CKOPOCTh, YCKOPEHUE, BPEMSI IBUKEHHUS).
PaBHOMEpPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JIBUKECHHUE.
PaBHOMepHOE nBUXKEHME IO OKpYKHOCTH. [lepBbIil 3akoH HproToHa
u uHepuus. Macca tena. [1notHocts BemectBa. Cuia. EnuHuns
cuibl. Bropoii 3akoH HerotoHa. Tpernii 3akoH HeroToHa.
CBoboanoe nagenue ten. Cuia TsHKecTH. 3aKOH BCEeMHPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs.
Cuna tpenus. Tpenue ckosibxeHus. TpeHue moxos

Nmnynbc. 3akoH coXpaHeHUs: UMITyJbca. PeakTiuBHOE

nBkeHne. Mexannueckasi padbota. MomHoOCTb. DHEpTHsL.
[TorenumanpHas U KUHETHYECKas SHeprus. [IpeBpalenre 0JHOTO
BH/JIa MEXaHUYECKOWIHEPTUU B APYyroil. 3aKoH COXpaHEHUsI TOJTHON
MEXaHUYECKOMN YHEPTUH.

Mexanudeckue konebanus. [lepuos, yacrora, amMmmumTyaa
kosnebanuil. Pezonanc. Mexannueckue BOJHBI B OJTHOPOJIHBIX
cpenax. JnvHa BoyiHBL. 3BYK Kak MexaHU4ecKasi BoJHA. [ pOMKOCTh
Y BBICOTA TOHA 3BYKa.
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DIIeKTpO-
MarHuTHbIE
SIBJIICHUS

MarnauTHoe noJie. UHAYKIMS MarHuTHOTO MoJisa. MarHuTHOE MoJie
TOKAa./[elicTBHe MAarHUTHOTO TOJI HA MPOBOIHUK C TOKOMH
JBIOKYIIYIOCS 3apsKeHHYI0 yacTuily. Cuna AMnepa u cuiia
Jlopenua. DnexTpoaBUraTesb. SABIeHUE IEKTPOMArHUTHON
naaykuus. Onsitel @apanes. Hanpsoicennocmo 51eKmpuyecko2o
nons. KonaeHcaTop. DHeprus 31eKTpUUECKOTO MO
KOH/JIEHCATopa.

DneKkTpoMarHuTHbIe Kojiebanust. KonebarenbHbIi KOHTYP.
Onekrporeneparop. [lepemennsiii Tok. Tpanchopmarop. [lepegaua
ANEKTPUYECKOMN SHEPTUU HA PACCTOSHHUE. DIIEKTPOMAarHUTHBIE
BOJIHBI U UX CBOMCTBA. [[pMHIMIIBI paqOCBSA3H U TEIEBUACHUS.
BiinsiHue 351€KTpOMarHuTHBIX U3JIYYEHUN HA KHUBBIE OPraHU3MBbI.
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KBanToBrie
SIBJICHUA

Crpoenue atomoB. [lnmanerapnas Mmoaens aroma. KBaHTOBBIN
XapakTep MOIJIONIeHUs U UCITYCKaHHUs CBeTa aToMaMu. JInHenyarobie
CIIEKTPHI.

OmneiTel Pe3epdopna.

CoctaB aroMHoOro sifjpa. [IpoToH, HEUTPOH U NEKTPOH. 3aKOH
DWHINTEHHA O TPOMOPIMOHATLHOCTH MacChl U dHEprud. Jledekr
Macc U SHEPTHS CBS3HM aTOMHBIX siziep. PaguoakTuBHOCTh. [lepron
nonypacnana. Anbda-uznydenue. bera-uznydenue. ["'amma-
n3nydenue. Snepusie peakuuu. Ucrounnku sHeprun ConHua u
3Be3[. SlaepHas sHepreTuka. JKOJIOTHYECKHE MPOOIeMbI pabOThI
aTOMHBIX AJIeKTpocTaHuid. Jlosumerpusi. BiausiHue paainoakTUBHBIX
W3JIY4eHHI Ha )KMBbIE OPTaHU3MBI.
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Crpoenue u
DBOJIIOLUS
Bcenennon

I'eonienTpruueckas ¥ TeTUOLIEHTPUYECKAst CUCTEMBI Mupa. Ou-
3uueckas npupoaa HebecHbix Ten ComHeuHo cuctemsl. [Ipouc-
xoxaenne ConHeuHoi cucrtembl. @usndeckas mpupoaa ComHIa u
3Be31. Ctpoenue Beenennoil. OBomtonusa Beenennoii. ['unoresa
Bonpiioro B3peiBa.

Hroro:

102




KoHTpo/ibHble paboTbl 9 Knacc

Nen/n
1 KoHTposbHas paboTa
2 BMP

NabopaTtopHble paboTbl 9 Knacc

Ne n/n | Tembl nabopaTopHbIx paboT

1 HccnenoBanne paBHOYCKOPEHHOTO JBUKEHHUS 0€3 HAYAIbHON CKOPOCTH
2 N3mepenue yckopeHust CBOOOAHOTO MMaICHUS.
3 HccnenmoBanue 3aBUCUMOCTH TIEPHOJIA M YACTOTHI CBOOO THBIX

KoJieOaHUii HUTSHOTO MasATHHUKA OT €ro JJIUHBI.

I/IsyquHe SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIIWH.

Onpenenenre 4acToThl KojaeOaHui rpy3a Ha IPY)KMHE U HUTH

Habinro1eHne CriomHoro 1 JIMHEN4YaToro CeKTpoB.

N3yuenue nenenus sapa ypaHa no GotorpadusiM roTOBbIX TPEKOB

(o NIENENe )N, QNN

W3ydeHne TpekoB 3apsKEHHBIX YaCcTHUIl IO TOTOBBIM (poTorpadusim
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