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INOACHUTEJBHAS 3AIIMCKA

[Iporpamma o ¢u3suke 6a30BOro ypoBHsSI Ha YpOBHE CpeAHero ol1iero oopa3oBaHus pazpadoTana
HA OCHOBE TIOJIOKCHHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS OCHOBHOHM 00Opa3oBaTenbHOU
nporpammel, npeacraBieHHbx B @PI'OC COO, a takxke ¢ yuéroM ¢eaepaibHOil pabodei mporpaMmbl
BOCIIUTAaHMUSI W KOHIICMIIMU IIperojaBaHusi ydeOHoro mnpenMera «®Pusmka» B 00pa3oBaTeIbHBIX
opranuzaiusax Poccuiickoii @eneparum, peaan3yonx OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copep:xanue mporpamMmbl Mo (U3MKE HANpPaBICHO Ha (POPMHPOBAHHE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHnn uxX ¢Gu3uKe Ha 0a30BOM YypOBHE Ha
OCHOBE CHCTEMHO-/IEATEIIbHOCTHOr0 moaxoja. IIporpamma mo ¢u3uKe COOTBETCTBYET TPEOOBAHHIM
OI'OC COO K mniIaHUpyeMbIM JIMYHOCTHBIM, HIPEIMETHBIM M METAIllPEIMETHBIM pe3yJbTaTamM
o0ydYeHHsI, a TaK)KE YUYHTHIBACT HEOOXOIMMOCTH peaM3alliil MEXIPEIMETHBIX CBsi3eH (U3HUKH C
€CTECTBEHHO- Hay4HbIMH y4e€OHBIMU IpeaMeTamu. B Hell onpenenstoTcsi OCHOBHbBIE LEIH HU3YUYEHUS
¢u3uKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS, IUIAHHPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEeAMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma 1o ¢u3MKe BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOGHHS Kypca (HU3uMKM Ha 0a30BOM ypOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

coJiep;kanue yueOHoro npeamera « Ou3ukay 1o rogam o0ydeHusl.

[IporpaMma 1no Qu3uke MOXKET ObITh HCIIOJIb30BaHA YUMUTEISIMH KaK OCHOBA JJISi COCTaBJICHHS
cBoux paboumx mporpamm. [Ipm pa3paborke paboueil mporpammbl B TEMAaTHYECKOM IIAHWPOBAHUH
JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJIB30BAHMSI JIEKTPOHHBIX (I(PPOBBIX) 00pa3oBaTEIbHBIX
pECypcoB, SIBISIOUIMXCS y4yeOHO- METOJUYECKUMHU MaTepuajaMHu (MyJIbTHUMEAMHHBIE MPOrpaMMBbl,
AJIEKTPOHHBbIE YYEOHUKH M 3aJaYHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE J1AaOOPAaTOPHH,
UTPOBbIE TMPOTPAMMBI, KOJUIEKUMH IUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPeaTU3YIOLUIMMHU
TUAAKTUYECKHE BO3MOXKHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, CcoJepiKaHue
KOTOPBIX COOTBETCTBYET 3aKOHO/1aTEIbCTBY 00 00pa30BaHUH.

[IporpamMMa 1o ¢u3uKe HE CKOBBIBAET TBOPYECKYI0 MHUIMATHBY YUMTEIEH M MpEdoCTaBiseT
BO3MOXHOCTh [UISl pEANIM3alUU Pa3IMYHBIX METOAMYECKHX IOAXOJ0B K OpraHu3alui 0O0ydeHUs
(bu3uKe IpHU YCIOBUHM COXPaHEHHs 00s3aTeIbHOM YacTu CoJiepKaHus Kypca.

dusnka Kak Hayka O HambOosiee OOLIMX 3aKOHAX MPUPOABI, BBICTYINAas B KadyecTBE y4eOHOTO
mpeaMera B IIKOJIE, BHOCHUT CYLIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00  OKpy’Karollem
mupe. IlkonpHBI Kypc OGU3MKH — CHCTEMOOOpPA3yIOMUN Ji €CTECTBEHHO-HAYUYHbIX YUEOHBIX
IPEIMETOB, MOCKOJBbKY (M3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHHUM, M3ydaeMbIX
XuUMHel, Ouosnorueit, ¢uznuyeckoil reorpadueir u actpoHomueil. lcrnonab3oBaHME U AKTUBHOE
npUMeHeHHe (PU3MUYECKUX 3HAHUU ONpeAeNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B
cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEGHUS  KOCMOCA, IIOJIyY€HHS HOBBIX MAaTepHUaloB C
3aJaHHBIMM ~ CBOMCTBaMH M JApyrux. V3yuyeHue (¢U3MKM BHOCUT OCHOBHOM  BKIaa B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOHM  KapTUHBI  MHUpa  oOyuwaroumuxcs, B GopMupoBaHUe
YMEHUH PUMEHSATh HAyYIHBI METO/I TIO3HAHUS MPH BHIMIOJIHEHUN UMH YI€OHBIX UCCIICTOBAHHA.

B ocHOBy kypca ¢u3ukum A ypoOBHsSI CpeIHEro oO0IIero o0pa3oBaHUs IOJOXKEH psl HIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEW Kypc SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepual U3 BCEX pa3/eioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOH, Tak M
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B coOTBETCTBUU € HEWl Marepuasn Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBiseTcss GOpMHUpPOBAHUE MPENCTABIECHUN O CTPYKTYpPHBIX



YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peannsanus mnpeanoyaraeT HCHOIb30BaHUE T'yMaHUTapHOTO
HoTeHIMasa (U3NUYECKOM HayKH, OCMBICICHUE CBSI3U Pa3sBUTHS (U3UKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxnaonou nanpaenennocmu. Kypc (u3Mku npezamnosnaraeT 3HaKOMCTBO C LIMPOKUM
KPYTrOM TEXHMUYECKUX U TEXHOJOTNYECKUX IPUTIOKEHUHN N3YyUEHHBIX TEOPUM U 3aKOHOB.

Hoes  osxonocuzayuu  peannsyercss IOCPEACTBOM  BBEACHUS DJIEMEHTOB  COACpKaHMUS,
NOCBAUIEHHBIX JKOJIOTMYECKHM TIpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BHUTHEM
TEXHUKA M TEXHOJIOTHH, a Takxke 00CyXJIeHHS NpoOJeM pPalMOHAIBHOTO IMPHPOJONONB30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMHM Kypca (U3MKH Ha YpOBHE CpEeAHEro ooOuero oOpa3oBaHUs
ABIAIOTCS  (usnyeckue Teopud  ((OpPMHUpPOBAHHME  TPEACTABICHUH O CTPYKTYpE MOCTPOCHUS
¢usuueckoil Teopuu, poiu (QYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MIPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, I OMUCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH U TIPOIIECCOB).

CucTreMHO-IESTENIbHOCTHBIN MOAX0A B Kypce (M3HKU pealn3yercs Mpexie BCero 3a cuér
OpraHu3alH SKCIEPUMEHTAIBHOH e TeNbHOCTH oOydatommxcs. st 6a30Boro ypoBHs Kypca (GU3uKu
— 9TO WCIIOJIB30BaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOphIE B MporpamMme 1o (pusuke 0ObeTUHEHBI B OOIINUN CIHCOK YUEHUYECKUX MPAKTHUECKUX
pabot. Brinenenne B ykazaHHOM mepedHe Ja0OpaTOpHBIX paboT, MPOBOAMMBIX U KOHTPOJS H
OLIGHKH, OCYIIECTBIIICTCS yYAaCTHHKAMH 00pa3oBaTENIBHOTO MpOIecca HCXOAS M3 OCOOCHHOCTEH
IUIAHUPOBAHMs W OcCHamleHusi kabunera ¢Qusuku. Ilpm sToM oOecmeunBaeTcss OBJaJIeHUE
0o0y4JalIUMUCS YMEHUSMU TPOBOJUTh KOCBEHHbIE W3MEPEHHUs, MCCIEN0BAaHUS 3aBUCUMOCTEN
(¢u3NYECKUX BEIMYHMH U IOCTAHOBKY OIIBITOB IO IPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynaemnsieTcsl pelIeHUI0 pacuéTHBIX U KAa4eCTBEHHBIX 3aaa4. [Ipu saTom 1uis
pacu€THBIX 3a7ay MPUOPUTETOM SBJISIOTCA 3aJayd C SBHO 3a/JlaHHOW (DM3MYECKON MOJENbIo,
MO3BOJIAIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak
W WHTErpUpys 3HAHUS W3 Pa3HbIX pas3fenoB. [l KaueCTBEHHBIX 3aJau NPUOPUTETOM SIBIISIFOTCS
3aJaHusl Ha OOBSCHEHHE NMPOTEKaHUs (PU3NYECKUX SBJICHMHA U TPOLIECCOB B OKPYKAIOLIEH >KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKOM MOJIeNN AJIsl CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusamu ®I'OC COO k MarepuaabHO-TEXHHMUYECKOMY OOECTICUCHUIO
yuebHoro mporiecca 0a30Bblii ypoBeHb Kypca (DU3MKM Ha ypOBHE CpelHEero oO0Iero oOpa3oBaHUs
JOJIKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOr0 KabMHeTa (PU3MKU WM B YCIOBUSX MHTEIPUPOBAHHOTO
KaOHMHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO0 UKIa. B kabuHere pu3nuku JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pyrOBaHME JJIS BBIIOJHEHUS YKAa3aHHBIX B Iporpamme Mo (pusnke yueHHYECKUX
MPAKTUYECKUX pabOT U IEMOHCTPALMOHHOE 000pYI0BaHHE.

JleMoHCTpalnoHHOE 000pyI0BaHKe (OPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MUHUMAaJIbHOM
JOCTAaTOYHOCTH M oOecrieyrMBaeT  IOCTAHOBKY  IIEPEUUCIICHHBIX B MpOrpaMMe Mo (Qpu3uke
KJIFOYEBBIX JIEMOHCTpALMN JJI1 UCCIIEOBAHUS HM3Y4YaeMbIX SBJIEHUN M IMPOILIECCOB, SMIHUPUUYECKUX U
(byH/1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JIaGopaTtopHoe 00OpyJOBaHUE JIsi YUEHHYECKHUX MPAKTUUYECKUX paboT (opmupyercs B BUIe
TEMaTHYECKUX KOMIUIEKTOB M 0OecreurBaeTcs B pacyére 0JIHOTO KOMILIEKTA Ha ABYX OOYyYaroIIUXcCsl.
TemaTnueckue KOMILJIEKTHI JJa0OpaTOpHOro 000py10BaHUS TOJIKHBI OBITh IIOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BAaHUN AHAJIOTOBBIX M IM(POBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CHUCTEM B BHJIe IU(PPOBBIX Ja0OPATOPU.

OCHOBHBIMU LENAMU H3y4eHUs (U3MKU B 0OO0IEM OOpa3oBaHUM SBIAIOTCA: (hopMupOBaHHE

MHTEpeca U CTpPEeMJICHUS OOYyYaloIIMXCsl K HAYYHOMY H3YYEHHUIO
HOPUPOIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEIH;



pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIE MMO3HAHUs M (POPMUPOBAHHUE HCCIIEOBATEIHCKOTO
OTHOIIEHHSI K OKPY>KAIOLINM SIBJICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yUeHHUs OCHOB CTPOCHHUS MaTepUH
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmHupoBaHUEe yMEHUH OOBSICHATH SBJICHUS C HCIOJB30BAHMEM (HU3UUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeJIbCTB;

(dbopMHUpoBaHKE NPENCTABIECHUN O posin (U3MKHM Ui pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTukeHre HTUX Lened oOecreynBaeTcsl pelIeHHEM CIEAYIOIIMX 3ajad B Ipolecce
U3YyYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

IpUOOpETEeHNE CUCTEMbI 3HAaHUH 00 00IMX (PU3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUsX,
BKJIIOYass MEXAaHUKY, MOJICKYJISIPHYIO (PU3MKY, DJIEKTPOAWHAMHKY, KBAHTOBYIO (PM3HUKY M DJIEMEHTHI
acTpo(hu3uKy;

¢dbopMHpOBaHHE YMEHUI NPUMEHATh TEOPETUYECKHE 3HaHUSA A OObSICHEHHS (PU3NYECKUX
SBIICHMA B TPHPOJNE W ISl TPHHATUS NPAKTUYECKUX PEIICHHUH B TIOBCEIHEBHOM KHU3HM,

OCBOEHHE CIIOCOOOB pEIlIeHUs Pa3IMUHBIX 33/1a4 C BHO 33JaHHON (pr3nyecKkoil MoJelNblo, 3a/1ad,
MOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3JaHIE (PHU3UIECKON MOJIENN, aJIEKBATHOHN YCIIOBHSM 3a/1a4H;

[IOHMMaHHe (U3UUYECKUX OCHOB M TPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO Cpeay;

OBIIQJICHUE METOAAMU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS W TPOBEICHHS (U3NIECKHUX
SKCHEPUMEHTOB, aHajdM3a M HHTepuperanuuu HHGOpMALMM, OINpPEIeIEHUs] JIOCTOBEPHOCTH
HOJIyYEHHOT'O pe3yJIbTara,;

CO3JIaHME YCJIOBUM [IJI1 PpAa3BUTUS YMEHUH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOMN
NEeSITETbHOCTH.

Ha wusyuenume ¢usuku (0a30BbIi ypoBEeHb) Ha YpPOBHE CpEeAHEro oobmero ooOpa3oBaHuUs
orBomutcss 136 uacoB: B 10 kmacce — 68 wacoB (2 waca B Hezmeno), B 11 kimacce — 68 dacos (2
yaca B HEJIEJNIO).

[Ipemyaraemelii B mporpamme 1o (uU3uKe NepedeHb JIAOOPAaTOPHBIX M IMPAKTHUYECKUX padboT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YYHUTEINb JIeJaeT BHIOODP MPOBEICHHS JIAOOPATOPHBIX Pa0OT U OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOEHHOCTEH 00yYaromuxcsl.

JIroGass pabouasi mporpamma JOJDKHA TOJHOCTBIO BKIIOYATh B ce€0s colepkaHUE TaHHOU
IPOrpaMMBbI 110 (PU3HKE.

B otnenbHbIX crmydasx Kypc (u3uku 6a30BOTO ypOBHS MOXKET HU3y4arhcs B 00bEMe 204 yaca 3a 1Ba
roga ooyuenus (3 u B Hezento B 10 u 11 xnaccax). B aToMm ciiyuae yBenuunBaercs He MeHee yeM J1o 20 9
pe3epBHOE BpEMsl, KOTOPOE HCIIOJIB3YETCsl yUUTeNeM Al M3Yy4YeHHs BOINPOCOB, TECHO CBA3AHHBIX C
BbIOpaHHBIM TNpodueM oOy4deHHs, W yBeIWYHMBAETCS yuyeOHas Harpys3ka, OTBOJAMMAs Ha H3Yy4eHUE
MEXaHUKH, MOJIEKYJIIPHON (PU3UKU M 3JIEKTPOJUHAMUKH, 32 CUET PACIIUPEHUs YuCIla J1abopaTOPHBIX
paboT uccae0BaTENbCKOT0 XapaKTepa U YPOKOB PEIIeHHs KaUeCTBEHHBIX M PaCUETHBIX 3a7ay.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuebHoro npeamera «Dusnka» Ha YpOBHE CpeHEro o0miero oopazoBanus (0a30BbIid
ypOBeHB) JOJI’KHO O6eCHe‘H/ITb AOCTHIKCHUC CIICAYIOIUX JIMYHOCTHBIX, METAIPCIMCTHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS YydyeOHoro mpenmera «Du3nka» JOMKHBI OTpa)xarhb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULKEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTALM, MMO3UTHBHBIX BHYTPEHHHMX YOEXKIEHHH,
COOTBETCTBYIOIMX TPAJULMOHHBIM LEHHOCTSIM POCCHMCKOro OOILECTBa, PaCIIMPEHHUE >KU3HEHHOIO
OIbITAa U OIBITA JEATENBHOCTH B IPOLECCE Pealn3alud OCHOBHBIX HAlpPaBICHWM BOCIMTATEIbHON
JIEATEIIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaanckoro BoCIUTAHUS:

c)OPMHUPOBAHHOCTH T'PAXKIAHCKONH MO3HIMH OOYYarOIIErocs Kak aKTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHIICKOr0 0OIIECTBa;

HpI/IHHTI/Ie TpaI[I/IIII/IOHHI)IX 06HIe'—IeHOBe'—IeCKI/IX FyMaHHCTquCKHX nu
IleMOKpaTI/I‘-IeCKI/IX HCHHOCTeﬁ;

TOTOBHOCTH ~ BECTH  COBMECTHYIO  JIGATENBHOCT B HMHTEpPECaX  TPaXIaHCKOrO
00IeCTBA, YUaCTBOBAThH B CAMOYIIPABJICHAN B 00Pa30BATENIbHOM OpraHM3aIiy;

YMeHI/Ie B3aHMOIIeI>iCTBOBaTB C COMaJIbHbIMHAU I/IHCTI/ITYTaMI/I B COOTBCTCTBHUHU C UX (byHKHI/IﬂMI/I )41
Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) MaTPUOTUHYECCKOI0O BOCIIMTAHUSA:
C(l)OpMI/IpOBaHHOCTL pOCCHﬁCKOfI Fpa)KﬂaHCKOﬁ HJICHTHYHOCTH, IATPUOTU3MA, ICHHOCTH
OTHOIIICHUEC K ToCyAapCTBCHHBIM CHUMBOJIaM, JOCTHKCHUAM

POCCUICKHX YYEHBIX B 001acTU (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCHHTAHMS:

C(l)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHU, S TUYCCKOT'O ITOBCACHUA

CIIOCOOHOCTD OLICHUBATh CHUTyalluIoO u IIPpUHHUMATDb OCO3HAaHHBIC peuicHud,
OPHUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBCHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIJIE B JEATEIBHOCTH
Y4€HOTO0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUMBOTO Oy IyIIIero;

4) 3cTeTHUECKOro BOCTIHTAHMUS:
SCTETHYECKOE OTHONIEHHE K MHpY, BKIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, IPHUCYILETO
(usnueckoii Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpEC K Pa3IMYHBIM cepam MpoQecCHOHATBHON JEATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOl W TEXHUKOH, yMEHHe COBepllaTh OCO3HAaHHBIM BbIOOpP Oynymeld mpodeccuun U
pear30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BaHMIO B oOjacTu (u3uku Ha
HPOTSKEHUH BCEH JKU3HU;



6) 3K010rHYeCKOr0 BOCIIHTAHHS:

cOPMUPOBAHHOCTH HIKOJIOTMYECKOH KYJIBTYPbI, OCO3HaHUE TTI00aTBHOTO XapaKkTepa SKOIOTUYECKIX
npo0Jem;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JICMCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHUS LEeH
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue omnbiTa JesSTENTbHOCTH SKOJIOTMYECKON HANpaBICHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHU# 10 pusuKe;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

chopMHPOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BHTHS
du3nveckoil HayKH;

OCO3HaHHWE IICHHOCTH HAYYHOH JeSTeJIbHOCTH, TOTOBHOCTh B IpoOlecCce H3Yy4eHHs (DU3UKU
OCYIIECTBIIATh TPOCKTHYI M HCCIECIOBATEIbCKYIO JEATeIbHOCTh HHAWBUIYAIBHO W B TpYIIIE.



METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Yy4eOHbIe 1eiiCTBUSA
ba3zoBble 1oruyecKue AeicCTBHA:
CaMOCTOSITENILHO (POPMYIUPOBATh U aKTyaIU3UPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpPEIEATh LEIHU AeATENbHOCTH, 331aBaTh [TIapaMETPbl U KPUTEPUU UX JOCTHIKEHHUS; BBISIBIISATh
3aKOHOMEPHOCTH M IPOTUBOPEUYUS B PACCMATPUBACMBIX (PH3MUECKUX

SBJICHUSX;

pa3pabaTbIBaTh IUIAH ~ pelieHuss  mpobjaeMbl ¢ yd4€TOM — aHalu3a  UMEROIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHMBATh COOTBETCTBHE DPE3YJILTATOB LIECIIAM,
OLICHUBATh PUCKH IIOCIIEACTBUH ACATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSIX PEAJbHOT0, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJIEHUE [TPU PEILICHUH )KU3HEHHBIX IPOOIIEM.

Ba3oBble ncciegoBaTebCKHe NeiiCTBHA:
BIaJeTh  HAy4yHOW  TEpMMHOJIOTHEH, KJTFOUEBBIMU HOHATHAMHU U MeToJaMu
(duznyecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4eOHO-HCCIIEOBATEILCKON U IPOEKTHOW  JIEATEIbHOCTH B
obmactn  (U3UKH, CHOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOHCKY METOZOB
peureHus 3a71a4 GU3NIECKOr0 COJIePKaHMUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B TIO3HAHUS,;

BJAJIETh BUJAMH JICATEIHHOCTH 110 TMOJYyYEHHIO HOBOTO 3HAHUS, €ro HHTEpPIpETaIHH,
npeoOpa3oBaHUIO W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTyalUsX, B TOM YHCIIE TPH CO3JIaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelleHHs], HaXOUTh APTYMEHTHI Ui J0Ka3aTelbCTBA CBOUX YTBEp)KJIEHHM, 3ajjaBaTh MmapaMeTpbl U
KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh MOJIyYEHHBIE B XO/1€ PELICHMs 3a/1auM pe3yJIbTaTbl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYyITUPOBATH COOCTBEHHBIC 3a7adydl B 0Opa30BaTEIbHOW AEATEIHHOCTH, B TOM
qucie IPU U3y4YeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETbh IEPEHOCUTH 3HAHUS TI0 (U3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WCH, MpeIaraTh OPUTHHAIBHBIE MMOAXOJBl M PEIICHUs; CTaBUTh

POOJIEMBI M 331a9H, TOITYCKAIOIINE aTbTepHATHBHBIC PEIICHHS.

PatGora c undgopmanueii:

BJIAJETH HaBBIKaMU MOy YEHUA uH(popManuu ¢buznyeckoro COLEpXKaHUA U3
HCTOYHHWKOB Pa3HbIX THUIIOB, CAMOCTOATCIBbHO OCYHMECCTBJIATHL IMOUCK, aHaJIM3, CHUCTCMATU3AlUI0 H
WHTEPIIPETAINIO UHPOPMALIMK PA3TMYHBIX BUIOB U (DOPM MPEICTABICHHUS;

OILICHUBATH IOCTOBEPHOCTH HH(OpMAITHH;

HCIIOJIB30BAaTh CpCIACTBA I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pPEeIICHUHA
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX )51 OpraHnu3alluOHHBIX 3aaa4 C CO6J'IIOJIGHI/IGM Tpe6OBaHI/H71
HPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, TUTHEHbI, pecypcocOepekeHNs, TPaBOBbIX U ATHUYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€301MaCHOCTH;

CO03/1aBaTh TEKCThI PU3NYECKOTO CONEPKAHUS B pa3IMUHbIX (hopMarTax ¢ yu€ToM Ha3HaueHUs
uH(pOpMaLIMKU U LIETIEBOM ayAUTOpUH, BEIOKpasi ONTUMANIbHYIO (OpMY MpEACTaBICHUS U



BU3yaJIn3alnu.



KoMmyHnKkaTHBHbIE YHHBepPcaJibHble yueOHbIe JeHCTBUS:
OCYIIECTBIATH OOIICHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH; PACO3HABATh
MPEANOCHUTKY KOHGIMKTHBIX CUTYAIMid U CMSATYATh KOHQIIMKTHI; Pa3BEPHYTO U JJOTUYHO U3JIAraTh
CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3bIKOBBIX

CPEICTB;
MMOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBa KOMAaHAHON U MHIMBUAYAIbHOM pabOThL; BEIOUpATh
TEMATHKY ¥ METO/Ibl COBMECTHBIX ICHCTBUH C y4€TOM OOIINX HHTEPECOB,

1 BO3MOXKHOCTEH KaXXJ10ro 4J€Ha KOJIJICKTHUBA,

IpUHUMATh LCINU COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbLIBATH U KOOPAUHHUPOBATH ﬂeﬁCTBHH 110
e JOCTH)KCHUIO: COCTABIIATH IUIAH JIEHCTBHIA, pacHpeAesaTh POJIU C YYETOM MHEHUN YYaCTHHKOB,
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KaXJIOTO yYAaCTHHKA KOMAaHIbI B OOILIMI pE3yibTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npejyiaraTh HOBBIC MPOCKTHI, OIEHHBATh WJIECH C TMO3UIMA HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYHWICCTBIIATL IMO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTyalUAX, IIPOABJIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHble YHHBepcajibHble y4eOHbIe eiCTBHA
Camoopranu3aums:

CaMOCTOSITENIFHO  OCYIIECTBJISATh TO3HABATENBHYIO JEATEIbHOCTh B oOnmactT (QU3MKU U
ACTPOHOMHH, BBISIBJIATH MPOOJIEMBI, CTaBUTh U (POPMYIHpPOBATH COOCTBCHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJATh IIAaH PEIHIeHUs PAcuy€THBIX M KAauyeCTBEHHBIX 3aJay, IUIaH
BBITIOJIHEHHS TTPAKTUYECKON PaOO0THI ¢ YIETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIOYTEHN;

JIaBaTh OLICHKY HOBBIM CUTYALIHSIM;

paciupsaTh paMK{ yu4eOHOTo MpeMeTa Ha OCHOBE IMYHBIX MPEANIOYTEHU;

JieaTh OCO3HAHHBIN BHIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIIIEHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

croco0cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHHUIO JIPYAULUUA B 00IACTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAILHBII HHTEJIEKT:
JaBaThb OLICHKY HOBBIM CUTYyaluAMm, BHOCUTH KOPPECKTHUBBI B JCATCIIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJIbTATOB LECIIAM;
BIIaJICTh HABBIKAMH TO3HABATEIHLHOW pPeQUIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUI U
MBICTUTENILHBIX MTPOIIECCOB, X PE3YIHTATOB U OCHOBAHHIA,
UCIOJIb30BaTh MPUEMBI peQuieKCHM Ji1 OLIEHKH CHUTYallld, BbIOOpa BEpPHOTO pEIIEHUS;
YMETH OLICHUBATH PUCKHU WU CBOCBPEMCHHO IMPUHUMATh PCIICHUA 110 UX CHMIKCHHIO, IPUHHUMATh
MOTHBBI U apryMEHTHl APYTUX TpPU aHAIH3€ PE3yJIbTaTOB JEATEIBHOCTH; MPUHUMATH ceOsl,
IIOHHUMAasA CBOHM HECJOCTATKN U JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3E PE3YyJIbTATOB ACATEIbHOCTH; IIPU3HABATH
CBOE MPaBO U MPABO APYTUX HA OMIMOKH.
B nmnpomecce nocTuKeHUS JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHS MPOTpaMMbl MO (pHU3UKe
JUISl YPOBHS CPEIHETO 00IIero 00pa3oBaHus y 00yUJarOIMUXCsl COBEPIICHCTBYETCS SMOITMOHATBHBIN
WHTEJUICKT, IPEITOJIaraomuii ¢copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIOYAIONIETO CIIOCOOHOCTh IOHMMATh CBOE HSMOIMOHAIBHOE COCTOSHUE,
BUJICTH HAIMIPABJICHUS Pa3BUTHUSI COOCTBEHHON IMOIIMOHAILHOU c(hephl, OBITh YBEPCHHBIM B ce0e;



CaMOpETyJINPOBAHHUs, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 34
CBOE MOBEAEHUE, CIOCOOHOCTh AJalTUPOBATBCS K HMOLMUOHAIBHBIM H3MEHEHMSIM U IPOSBIATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILMM, BKIKOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIEJIU U YCIEXY, ONTUMU3M,
WHULMATUBHOCTb, YMEHUE IEHCTBOBATh, HCXOS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh OSMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €0 IPU OCYLIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO M CONEPEKHUBAHUIO;

COL[MAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTUMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenns B 10 Kiacce mpenMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJIKHEI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLIMXCS YMEHUM:

JIEMOHCTPUPOBATH HAa IPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHON HAyYHOH
KapTUHBI MUpA, B PAa3BUTHH COBPEMEHHON TEXHMKH W TEXHOJOTHH, B NMPAKTHUYECKOW IEATEIBHOCTH
JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJENel: MaTepHajbHas TOYKa,
MHEPIUAIbHAsT CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEJO, HCATBHBIN I'a3, MOJICIIN CTPOCHHS ra30B,
KHUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIH IICKTPUUCCKHH 3aps/] IPH PEHICHIH HU3MUECKHX 3a/1a4;

pacnio3HaBaTh (puzndeckue siBIeHUs (IIPOLECChH) M OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUM CTPOCHHUS BEHIECTBA W DICKTPOJMHAMHKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOTHOE TMaZieHUue Tell, ABMKCHUE MO OKPYKHOCTH,
UHepUus, B3auMojeicTBhe Tes, aAu(p¢y3us, OpOyHOBCKOE [BM)KEHHE, CTPOCHHE JKHMIKOCTEH U
TBEPABIX TeJ, M3MEHEHHWE 00BEMa TeNn NpH HarpeBaHuM (OXJIAKICHUH), TEIUIOBOE pPaBHOBECHE,
UCMapeHne, KOHJCHCAIMs, TUIABICHHe, KPUCTAJUIN3alMs, KUTICHUE, BIaKHOCTh BO3/yXa, IOBBIIICHHE
JIaBJICHUS Ta3a IIPH €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXK/y IapaMeTpaMH COCTOSHHS ra3a B
U30IIPOIIECCax, HIEKTPU3AIHS Tell, B3aUMOACHCTBHE 3aps/IOB;

OIMCBHIBATh MEXAHMUYECKOE JBIDKEHHE, UCIIONB3Ys (U3NYECKUE BEJIWYMHBI: KOOPAMHATA, MyTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Tejla, CWiIa, UMIYJIbC Tela, KHHETHYeCKas SHEeprusd,
NOTEHIMAJbHA OJHEPrHs, MeXaHWdeckas padoTa, MEXaHH4YeCKash MOIIHOCTh, IPH ONMUCAHUU
NPaBUIBHO TPAKTOBATh (YM3WUYECKHI CMBICI HCIOJIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS W €JUHHUIIBL,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

OIMCHIBATh U3YYCHHBIC TEIJIOBBIC CBOMCTBA TENl W TEILJIOBBIC SIBJICHUS, MCIIONB3Ys (U3NUCCKUE
BEJIMYMHBI: JJaBJICHUE Ta3a, TeMIIepaTypa, CPEaHssS KHHETHYECKas SHEPrUsi XaOTUYECKOTO JBHKCHHS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTUs,
pabora raza, Ko3()PUIIUEHT MOJIE3HOTO NEUCTBHS TEIUIOBOTO ABUTATEINSI; MPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (M3MYECKUN CMBICT HCIIOIB3YEMbIX BEIMYMH, UX OOO03HAYEHUS M EIUHUIIbI, HAXOJIUTh
(GOpMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMUUHY C IPYTUMHU BEIMYUHAM;

ONMKCHIBAaTh M3YyYEHHbIE DSJIEKTPUUECKHE CBOWCTBA BEIIECTBA W DJIEKTPUYECKUE SIBICHUS
(mporiecchbl), UCMONB3YsS (U3NYECKHUE BEITUYMHBL: AJIEKTPUYECKUN 3apsif, DIEKTPUYECKoe TMOoJe,
HaIpsKEHHOCTh TOJISL, MOTEHUHMAJ, Pa3HOCTh MOTEHIMAIOB;, MPHU ONKWCAHUM MPABHIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCIOJIB3YEMBIX BENWYHH, UX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMH BETUYUHAMU;

aHAIIM3UPOBATh (PU3MUECKHE TPOIIECCHI U SBICHUS, UCTIONB3Ys (PU3NUECKHe 3aKOHBI U MIPUHIIHIIHL:
3akOH BcemupHoro tarorenus, I, II m III 3akoHsl HprOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKON
SHEPIrUM, 3aKOH COXPAHEHUs HMIIYyJIbCa, MHPUHIMI CYNEPHNO3ULHUHU CUJI, TPUHIMI PABHOMPABUS
WHEPIUATBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CpEAHEH KWHETUYECKOW HSHEPTHH TEIUIOBOTO JBMIKEHUS MOJIEKYJT C a0COFOTHOM
TEeMITepaTypoH, TEPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO 3apsijia, 3aKOH
Kynona, mpu 3TOM paznuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIPAKEHHUE U
yCIOBHS (TpaHUIlbI, 00JI1ACTH) TPUMEHUMOCTH;

OOBSCHITh OCHOBHBIE TMPUHIMIBI JCHUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

BBITIONHATh OKCIEPUMEHTHI TI0 HCCIENIOBAaHUIO (DU3UYECKHX SBIEHUH W TMPOLECCOB C
WCITOJIb30BAHUEM TPSMBIX, 1 KOCBEHHBIX U3MEPEHUH, TIPH 3TOM (POPMYITHUPOBATH MpoOieMy/3a1ady |
TUINOTE3y Yy4eOHOro JKCIepUMEHTa, COOUpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 00OpYI0BaHHS,
MIPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEeHUs (DU3MYECKHX BEIHYWH, MPU ITOM BHIOUPAThH



ONTUMAJIBHBIA CIMOCOO H3MEpPEeHHsT M HCIOJb30BaTh HM3BECTHBIE METOJbl OILEHKH IOTrPEIIHOCTEH
W3MEPEHHI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (U3UYECKUMHU BEJIMYMHAMHM C HCIIOJIb30BAHUEM MPSIMBbIX
U3MEpPEHHIl, MpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUAE TaOnull U rpadukoB, JenaTh BBHIBOJABI MO pe3ysibTaTam
UCCJIEJIOBAHMUS,

co0mroAaTh mpaBuiia 6€30MacHOro TpyJa MpH MPOBEICHUHM MCCIEIOBAaHUM B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4YeOHO-HCCIENOBATEIbCKOM U TMPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYI0BAHUS;

pemats pacuéTHbIC 3aJlayd C SBHO 3aJaHHOU (DU3MUECKON MOJIENbI0, MCIIONb3Ys (PU3UUECKUEe
3aKOHbl W TPUHLUIBIL, HAa OCHOBE aHalIW3a YCJIOBUSA 3aJaud BbIOMpaTh (DU3HUECKYIO MOJEIb,
BBIICTIATH (PU3UUECKUE BETUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ peleHus, IPOBOAUTH PacuéThl U
OLIGHUBATh PEATbHOCTH MOJIyYE€HHOTO 3HAYEeHUS (PU3UUECKON BETMUUHBI;

pemaTh KavyeCTBEHHBIC 33/Ja4d: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IIEMOYKY
paccy>XJIeHHI ¢ OMOpO HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

WCTIOJIB30BATh MPH PEUICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHUH ISt
MIOWCKA, CTPYKTYPHUPOBAaHUS, HMHTEPIPETAMH M TPEACTABICHUS Y4eOHOW M HAyYHO-TIOMYJISIPHOMN
uH(pOpMallMK, MOMYYEHHON M3 Pa3IUYHBIX MCTOYHHUKOB, KPUTHYECKH AHATU3WPOBATH IOIy4aeMYIO
uHpopmaruio;

MPUBOJUTH MPHUMEPHl BKIaZa POCCHICKUX U 3apyOexHBIX YuEHBIX-(U3UKOB B pa3BUTHE
HAyKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BAaTh  TEOPETUYECKUE 3HAHUS 10 (U3MKE B TOBCEAHEBHOW JKU3HHM IS
oOecrieueHHs OE€30MaCHOCTH IpU OOpalIeHUH ¢ NpubdopaMu M TEXHUYECKUMU YCTPOWCTBAMH, AJIS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TpyIE C BBINOJHEHHWEM Pa3IMYHBIX COIHMAIBHBIX POJIEH, ITUIAHUPOBAaTh paboTy
TPYTIIBI, PAMOHATIBHO PACTIPEENSITh 0053aHHOCTH M TUIAHUPOBAThH JESTEIBHOCTh B HECTaHIAPTHBIX
CUTyallWsIX, aJIeKBaTHO OIIGHWBATh BKJIAJ KaXXIOTO W3 YYACTHUKOB TPYIIBI B pEIICHHUE
paccMatrpuBaeMoi poOIEMBI.

K konmy obyuenus B 11 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MMPUMEPAX PoJib U MECTO (PU3UKHU B (HOPMHUPOBAHUH COBPEMEHHOMN HayYHOMH
KapTUHBI MUpPa, B Pa3BUTUM COBPEMEHHON TEXHHKU W TEXHOJIOTHM, B MPAKTUYECKON JESITEIHHOCTH
JOJIeH, TIETTOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UUYECKUX MOJIETICH: TOUSUHBIH 2K TPHUSCKUN
3apsill, JIy4 CBETa, TOYCUHBIM MCTOYHHMK CBETA, siACpHAs MOJENb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O
s7pa MpH perieHny (PU3NUeCKUX 3a1ad;

pacrio3HaBaTh (U3MYECKHE SBJICHHS (TPOIECChI) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKM M KBAaHTOBOW (PHU3UKU: BJIEKTpUYECKas IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMAarHUTHAs WHIYKITHS,
JIEMCTBUE MAarHUTHOTO IMOJISI HAa TPOBOJHUK C TOKOM U ABWXKYIIMWCS 3apsll, 3JIEKTPOMarHUTHBIE
KojeOaHusT M BOJHBI, MPSMOJIIMHEHHOE pAaCIpOCTPAHEHHE CBETa, OTPAKEHUE, MPETOMIICHUE,
uHTepdepeHys, AMPPaKkKs U MOJIIpU3alus CBEeTa, TUcHepcus cBeTa, (GoTornnekTpudeckuil a¢ ekt
(potorddexTt), cBeTOBOE MaBlieHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAas pa0aKTUBHOCTb;

OMKCHIBATh HW3YYCHHBIE CBOWMCTBA BEIIECTBA (DJICKTPUUYECKHWE, MArHUTHBIE, OINTHYECKUE,
ANEKTPUYECKYI0 MPOBOAUMOCTb PAa3MUYHBIX CpPEJ) U DICKTPOMAarHUTHBIC SIBJIEHUS (TPOLECCHI),
UCTIONB3YSl (PU3NYECKUE BETUYMHBL: SJICKTPUUSCKUN 3apsill, CUJIa TOKA, AJIEKTPUUYECKOE HAIpsDKEHUE,



AIIEKTPUUYECKOE COMPOTUBIICHUE, PAa3HOCTh IOTCHLMAIOB, 3JEKTPOJBMKYINAs cuia, padora TOKa,
MHAYKLIMST MarHuTHOro moss, cuiga Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPIHs
AIIEKTPUYECKOTO M MAarHUTHOTO TIOJICH, MEpHOJ M YacToTa KoleOaHWi B KOJIeOaTeIbHOM KOHTYpE,
3aps M cHja TOKa B IPOIEcCe TapMOHMYECKMX JIIEKTPOMArHMUTHBIX KoyiebaHui, (okycHoe
paccTosiHWE W ONTHYECKas CHJIa JIMH3BI, MPH ONMKCAHUH IPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS M €AMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO
(GU3NYECKy 0 BEIMUMHY C IPYTMMHU BEINYMHAMU;

OIUCBIBATh M3YYEHHbIC KBAHTOBBIC SBJICHMS U MPOLIECCHI, UCHOJb3Ys (pU3MUECKHE BEIUYHHBI:
CKOpPOCTbh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa, SHEPrusl U UMIYJIbC (POTOHA,
IepUoJ TOJypacmazna, JHEPrus CBSA3M AaTOMHBIX SAE€p, NPU ONMCAHMM IIPABUIBHO TPAKTOBATb
(Gu3n4ecKuil CMBICI UCHOJIb3YyEMBIX BEJIIMYMH, X O0O3HAYEHUS U €UHMIBI, YKa3blBaThb (POPMyIIBL,
CBSI3BIBAIOILME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU, BBIYUCISATH 3HAYCHHE
(GU3M4eCKOil BETMUNHBL;

aHAJIM3UPOBATh (PU3NUYECKUE TPOLIECCHI U SABJICHUSI, UCTIONIB3YS (pU3HUECKUE 3aKOHbI M TPUHLUIIBL:
3akoH OMa, 3aKOHBI IIOCIEAOBATEIBHOIO M IAPAJUIEIBHOIO COEIMHEHHS IPOBOJHUKOB, 3aKOH
Jlxoyna—JleHna, 3aKOH AJIEKTPOMAarHUTHOM WMHIYKUUH, 3aKOH NPSAMOJIMHEHHOIO PACIpPOCTPAHEHUS
CBETa, 3AaKOHbl OTPAKEHUS CBETA, 3aKOHbl NPEJIOMJICHHS CBETa, YypaBHEHHME OWHINTEHHA MaJs
¢dorosdderra, 3aKk0OH COXpaHEHHUS SHEPTHUH, 3aKOH COXPAHECHUS HUMITYJIbCa, 3aKOH COXPaHEHHUS
JIEKTPUUYECKOrO  3apsiia, 3aKOH COXPAaHEHHMs MacCOBOTO 4HMCNa, IOCTyslaTsl bopa, 3akoH
paIMoOaKTHUBHOTO pacnaja, IpU 3TOM pas3IudyaTh CIOBECHYI (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U yCIOBHSA (TPAHHUIIBI, 00JIACTH) TIPUMEHUMOCTH;

ONpeEATh HaIpaBI€HWE BEKTOpa HWHAYKIMM MAarHUTHOTO TMOJS HPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOMUTH U OIHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJIHATE OKCIEPUMEHTHI 10 HCCIEJOBAHUIO (DU3WYECKHX SBICHWH M TIPOLECCOB C
MCIIOJIb30BaHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHMI: pu 3TOM (GOpMYyIHpOBaTh npodiaemy/3aiadyy M
TUIIOTE3y Y4EOHOrO OSKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOIO 000pyHOBaHHMA,
IIPOBOAMTD OMBIT U POPMYJIUPOBATEH BHIBOIBL;

OCYILIECTBIIATh MPsIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3NUYECKHX BEJIMYMH, NMPU 3TOM BbIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEpPEHHMsT M MCIIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH MOrpPEIIHOCTEN
WU3MEPEHHUI;

HCCIIeI0BaTh 3aBUCUMOCTH (DPM3UUECKUX BEJIMYUH C MCIOJIb30BAHUEM MPSMBIX M3MEPEHUM: Mpu
TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3YyJIbTaThl OJYyUYEHHOW 3aBUCUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIE TaOIHIl U TpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOoaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEAECHUHU UCCIEI0BaHUM B paMKax yd4eOHOro
IKCIIEPUMEHTA, Y4eOHO-UCCIIeIOBATeIbCKOM ¥ TPOEKTHONH MAEATENBHOCTH C HCHOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BaHUS;

pemarh pacu€THBIC 3a/la4d C SIBHO 3aJaHHON (PU3MUECKOW MOJENBI0, MCIIONB3Ysl (U3UIecKre
3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHaJIN3a yCIOBHSA 33/1a49H BBIOMPATh QU3NIECKYIO MOJIENb, BBIICISAThH
¢du3nveckre BeTHINHbBI U (POPMYJITBI, HEOOXOAUMBIE TS €€ pelIeHus], TPOBOANUTH PACUETHI U OIEHUBATH
PEaTbHOCTH MOyYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITMYHHEI;

pemaTrh KavyeCTBEHHBIE 3a/Ja4yd: BBICTPAWBaTh JIOTHYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccy’kIeHU ¢ ONOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCTIOJIB30BATh MPH PEIICHUN yUeOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYPUPOBAaHUS, HMHTEPIPETAMH M TPEACTaBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIPHOMN
uHpOpPMAalIUY, TOTYYEHHOW M3 Pa3IMYHBIX MCTOUYHUKOB, KPUTHUECKH AHAIM3HPOBATH MOJIyYaeMYIO
UH(POPMALIUIO;

OOBSICHATh MPHUHLUIBI JCHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyarb
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;



NPUBOANUTH TPUMEpPHl BKJIAJa POCCHUCKUX M 3apyOeXHBIX YUEHBIX-(H3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BAaTh  TEOPETUYECKHE 3HAHUSA 1O (HU3UKE B  IOBCETHEBHOM KHM3HH  JUIA
oOecrieyeHns 0€30MAaCHOCTH NpPU OOpaIIeHUH ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMHM, IS
COXpaHEHHS 3JI0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpY KaloIei cpeje;

pabotaTe B Tpymie C BBIIOJHEHHEM DPA3JIUYHBIX COLHUAIBHBIX pOJICH, MIaHUPOBaTh PabOTy
IPYMIIbI, PALMOHATIBHO paclpeiessiTh 00A3aHHOCTH U IUIAHUPOBATh JESITEIbHOCTh B HECTAHIAAPTHBIX
CUTyalUsX, aJCKBaTHO OLEHUBaTh BKJIAJ KaKIOINO M3 YYAaCTHUKOB TIPYIIBl B pEIICHHE
paccMaTpuBaeMoi POOIIEMBI.



COJAEPKAHUE OBYUYEHUA

10 KJIACC

Pa3zjnen 1. ®u3nka 1 MeTOAbI HAYYHOT O O3HAHMS
dusnka — Hayka o npupoje. Haydnble MeTONbl MO3HAHUS OKpYyXKaromero Mupa. Posb sxkcnepumeHTa
¥ TEOPHH B MPOILECCE MO3HAHMS IPUPOABI. DKCIIEPUMEHT B u3uke. MoJenupoBaHue (GU3NUECKUX

SIBnenuit u niporeccoB. Hay4yHbie runoTessl.
Ouznyeckue 3aKOHbBI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHIun
COOTBETCTBHUSI.
Ponb u mecto puzuku B GOpMUPOBAHUM COBPEMEHHOW HAay4YHON KapTHHBI MHpA, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHanorosble U TU(POBBIC U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanudeckoe apmxeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOTro IBIKeHus. Cucrtema oTcuéra.
Tpaexropus.

[lepememenue, CcKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKHU, WX MPOEKIMH Ha OCH CUCTeMbl KoopauHat. ClioKeHUE NEPEeMEIIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIOKCHUE. ['pauKkyd 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U TIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe najzieHue. Y cKopeHue CBOOOHOTO TaJCHHUS.

KpuBonunelinoe aBuxeHue. /[BUkeHHe MaTepuaIbHON TOYKHM MO OKPYKHOCTHU C MOCTOSTHHOMN
M0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHasi CKOpocTh. [lepron m yvacTtoTa oOpaiieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBAa M MPAKTHYECKOE MPUMEHEHHE: CIUIOMETP, IBM)KCHHE CHapPSIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mopens  cucteMbl — OTCU€Ta,  WJUIIOCTpAIUs KMHEMaTUYEeCKUX XapaKTEePUCTHK
JIBKEHUSI.

[Ipeobpa3oBaHue NBUKEHUH C UCTIONIB30BAHUEM POCTHIX MeXaHU3MOB. [lagenue Ten

B BO3/IyX€E U B Pa3pPEKEHHOM MTPOCTPAHCTBE.

Habmionenue JIBHKEHUS Tena,  OpOIIEHHOTO MoJ  yrjioM K TOPU3OHTY |
TOPU30HTAIILHO.

N3mepenne yckopenus cBoOoHOTO maienus. Hampapienue

CKOPOCTHU IIPU JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomul

N3yueHne HepaBHOMEPHOT'O IBHKEHUS C LIEJIBIO ONPEECIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOUIEHUS MEXIY Ty TSMU, PO IEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHU NPU PABHOYCKOPEHHOM JIBM)KEHUHU C HAYaJIbHOM
CKOpPOCTBIO, PaBHOW HYJIIO.

N3yueHne nBUKEHUs IIApHKa B BA3KOW XKUAKOCTH. I3ydeHwue

JBUKEHMS Tela, OpOLIEHHOT0 TOPU30HTAIBHO.



Tema 2. /lunamuxa

IIpunnun orHocurensHocT [Mamuies. IlepBbii 3akoH HeroToHa. MHepuuanbHbIE CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwia. Ilpunuun cynepno3unuu cuia. Bropoit 3akoH Hbrorona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MatepralibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuma Tsokectu. llepBas kocmumueckass ckopocTb. Cuna

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunbl TpeHus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHsI CKOJBbXEHHUs U cuia TpeHus mnokos. Koadduuuent tpenus. Cuiia CONpPOTHUBICHUS MpU
JBUKEHHUU TeNa B )KUAKOCTU WM rase.

[TocTynarensHoe U BpalaTeabHOE ABMKEHHE a0COTIOTHO TBEPIOTO TEa.

MOMEHT cuJIbI OTHOCUTENIBHO OCH BpamieHus. [lineuo cumbl. YciioBus paBHOBeCHs TBEPAOTO
Tena.

TexHuueckue ycCTpoiicTBA M IMPAKTHYECKOE IPUMEHEHHE: MOAIIUIHHUKH, JIBU)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu
SIBneHue uHepuuu.
CpaBHeHME Macc B3aUMOICUCTBYONTNX Tell. BTopoii
3akoH HproToHa.
N3mepenue cut.
CrnoxxeHnue cui.
3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JIe(hOpMAIIHH.
HesecomocTs. Bec Tena npu yckopeHHOM noabEMe U nageHuu. CpaBHEHUE CUJT
TPEHUs MOKOs1, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecHs TBEPIOTO Tena. Buabsl paBHOBecCHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3yuenue npuxeHus Opycka o HaKJIOHHOM IJIIOCKOCTH.
UccnenoBanue 3aBHCUMOCTH CHWJI YNPYrocTH,  BO3HHMKAKOUIUX B IpPYXUHE U
pe3nHOBOM 00paslie, OT uxX aedopMaruu.
UccnepnoBanue ycnoBuil paBHOBECHS TBEPOTO TeNa, UMEIOIIETO OCh BPAILIEHUSI.

Tema 3. 3axonst coxpanenus 6 mexaHuke
Wmnynbe marepuanbHOM TOYKHM (Tesla), CUCTEMBbl MaT€pHAIbHBIX TOYeK. MMIynbCc Cuibl U

M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTUBHOE JBHKEHHE.

Pa6ora cunpl. MOITHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenumaneHas sHeprus. [loTeHnuanbHas SHepPrus ynpyro AeOPMUPOBAHHON MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHnnuanpHple ¥ HEMOTEHUMaNbHbIE CHIbL. CBs3b pPabOThl HEMOTEHIMAJIBHBIX CHJI C
M3MEHEHUEM MEXAaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHE: BOIOMET, KONEpP, MNPy KUHHBIN
MIACTOJIET, JBUYKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE

JBUYKEHUE.

[Tepexo moTeHIMATEHOM SHEPTUH B KHHETHYECKYIO 1 0OpaTHO.



Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomsi
N3yuenue abCOMOTHO HEYNIPYTOro yaapa ¢ HOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX MasiTHUKOB.
HccnenoBanue cBsi3u paObOTHI CUJIBI C K3MEHEHHUEM MEXaHMUYECKOW YHEPTHH Tella Ha TpUMepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJsekyJisipHasi QU3MKA M TEPMOJIUHAMHKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU meopul

OcHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKONH TEOPHUH M HX OIBITHOE 00OCHOBAaHHUE.
BpoynoBckoe nBmxenue. Jduddysus. Xapaktep ABWKEHHS U B3aMMOJCHCTBHS YaCTHI[ BEIECTBA.
Mopuenu cTpoeHus ra30B, KUIAKOCTEH U TBEPABIX Tell U 0OBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojenei. Macca u pazmepsl MoJiekyil. KonmuectBo BemectBa. [locTosiHnas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wuaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETHUECKOH Teopuu
U7eanpHOro ra3a. AOCOIIOTHAS TEMIEpaTypa Kak Mepa CpeAHE KWHETUYEeCKOW SHEPTrUu TErIOBOTrO
JIBWKeHUs dactul ra3a. [llkana remneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenzeneeBa—
Knaneiipona. 3akon Jlanbrona. WM3omporeccsl B HI€aTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ padudeckoe npepcTaBieHne H30MPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPAaKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKA3bIBAIOUINE JUCKPETHOE CTPOEHHE BELECTBA, (POTOrpaduu MOJIEKYJ OPraHUYECKUX
COCIMHEHU.

OmneiTel 0 1M Py3un xKUIKocTeN U ra3oB. Moaenb

OpOYHOBCKOT'O JIBH)KEHUSI.

Mogens onbita llTepHa.

OMBITHI, TOKA3BIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3auMOeCTBUA. Moienb,

WUTIOCTPUPYIOLIasi IPUPOAY AABJICHUS ra3a HA CTEHKH COCyaa.

OnbITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO ra3a, N30IpOLECCH.
Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIJACCHOM KOMHaTe Ha OCHOBE U3MEpPEHMI 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y TapaMeTpaMH COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnogvt mepmoounamuxu

TepmoaunaMuyeckas cucteMa. BHyTpeHHss SHeprus TepMOANHAMUYECKOW CUCTEMBI M CTIOCOObI
e¢ u3MmeHeHus. KomnyectBo TemnoTel M paboTa. BHYTpeHHss sHeprus OAHOATOMHOIO HJEaTbHOTO
raza. Buzasl temonepenayu: TEIIONPOBOAHOCTb, KOHBEKLMS, U3Iy4EHHUE. Y JelbHas TEIJIOEMKOCTh
BelecTBa. KoauyecTBo TEIIOTE MpH TEIIonepeaye.

ITonarue o6 aguabatHOM mpouecce. IlepBblii 3akoH TepMoaWHAMHKH. IIpuMeHeHue mepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. [ padudeckas uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoarHaMuku. HeoGpaTHMOCTh IPOIIECCOB B IPUPOJIE.

TennoBeie mamuHbl. [lpuHnUNBl AelicTBUsS TemIoBbIX MamuH. lIpeoOpa3zoBaHusi sHepruu B
TeruioBbiX MammuHax. Koadduuuent nonesnoro nerictBus TeruioBoil mamuubl. [ukn Kapro u ero
KO3(PUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEIJIOPHEPTETUKH.

TexHu4eckue yCcTpoWcTBa M IPAKTUYECKOE NMPUMEHEHHUE: IBUIATellb BHYTPEHHETO CrOPaHMI,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu
V3MeHeHne BHYTpEHHEH SHEpruH Teja MpPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH M3 OYTBHUIKH



HnoJ JEHCTBHEM CXaToro BO3JyXa, HarpeBaHue »d¢upa B JaTyHHOH TpyOke NyTEM TpEeHHS
(BuaeoIeMOHCTpAIHs ).
W3meHeHne BHYTpPEHHEW 3HEpruu (TeMmeparypbl) Tejaa IMpu Teronepenade. OnbIT 1O
aa1abaTHOMY pacIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

H3mepenue yoenvnoii mennoémkocmu.Tema 3. Azpecamnuvie cocmoanun eeuyecmea. Dazoevle

nepexooul

[TapooOpa3zoBanue u KoHaeHcaius. Vcnapenue u kumeHue. AOCONIOTHAasE M OTHOCHTEIbHAS
BJIQXHOCTh BO3AyXa. HaceimeHHBIH mnap. YaenpHas TemioTra mnapooOpa3oBaHUs. 3aBUCHUMOCTb
TEMIEPATypPbl KUTIEHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucrammmdeckue u amopdHble Tena. AHHU30TPOIHUS CBONCTB KPHCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepualbl. [lnaBneHne U KpucTayuiu3anus. Y aeabHas TeroTa
riasnenus. Cyomumarusi.

VYpaBHeHue TemioBoro dananca.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KATOPUMETP,
TEXHOJIOTMM TOJYYEHUs COBPEMEHHBIX MAaTepHaJOB, B TOM YHCJIE€ HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH.

Llemoncmpayuu
CBoiicTBa HaCBIIIEHHBIX MMapoB. Kumnenue npu
MMOHMKXEHHOM JaByieHHH. CriocOObI U3MEpEHUs
BJIQ)KHOCTH.
HaGuroieHne HarpeBaHus ¥ TUIABJICHUS KPUCTAJUTMYECKOTO BelecTBa. JleMOHCTpaust
KPHUCTAJLJIOB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3mepenre OTHOCUTETHHOM BIIaKHOCTH BO3/TyXa.

Pazgen 4. DnexkTpoanHaMuKa
Tema 1. Dnekmpocmamuxa

OnexTpuszanus Tel. DJIEKTpUYecKui 3apsn. JBa BHIa snekTpuueckux 3apsnoB. IIpoBonHukw,
JUDJIEKTPUKHU U TIOTYIIPOBOAHHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3apsaa.

B3aumoneiictBue 3apsiioB. 3akoH Kymona. TodeuHBIN AMEKTpUYECKUN 3apsil. DIEKTPUUYECKOE
nosie. Hanpsik€HHOCTB AnekTpuyeckoro nois. [IpuHumn cynepno3uimy 3MeKTpudeckux nonen. Jinaun
HaNPsHKEHHOCTH AIEKTPUYECKOTO TTOJIA.

Pabora cun snextpocratuueckoro nois. Ilorennuan. Paznocts notenuumanos. IlpoBogHuku u
JUDJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJIe. J{ManeKkTpuueckas MpOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTtop. ONEKTpPOEMKOCTh IUIOCKOTO KOHZAEHCATOpA.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

TexHuyeckue ycTpolCTBa U MNPAKTHUYECKOE MPHUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB, KOHJEHCATOp, KOMHUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

Y CTpOoUCTBO M MPUHIMUIT IEHCTBHS JJIEKTPOMETPA.

BzanmopeiicTBre Ha’IEKTPU30BAHHBIX TET.

DNEeKTpUUYECKOE MOJIe 3apsyKEHHBIX Tell. [[poBoiHUKY B

ANEKTPOCTATUYECKOM TOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM TI0JIE.
3aBUCHUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAU IIACTUH, PACCTOSHUS



MCXKIAY HUMHU U I[HBHCKTPH‘{CCKOP’I MMPOHUITACMOCTH.



DHeprus 3apsHKEHHOT0 KOHASHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue 35eKTpo€MKOCTH KOHACHCATOPA.

Tema 2. Ilocmosnnwiii 31ekmpuueckuit mok. Toku 6 paziuuHslx cpedax

DIEeKTPUYECKHI TOK. Y CI0BUS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. Mictounuku Toka. Cuina
ToKa. [locTOsTHHBIN TOK.

Hanpsioxenue. 3akon Oma 17151 ydacTka HEenu.

DneKTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe CONPOTHBIICHUE BELIECTBA.
ITocnenoBarenpHOE, NAPAIIIEIBHOE, CMEILIAHHOE COEJUHEHNE IPOBOIHUKOB.

Pa6ora sanexrpudeckoro Toka. 3akoH [xoyns—JIenna. MOIHOCTh AIEKTPUIECKOTO TOKA.

DNEeKTpOABMKYILAs CUja U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3aKoH Oma miid
MOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. Koporkoe 3ambikaHue.

DNeKTpOHHAsE TPOBOJIUMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTh COINPOTHBIICHHUS METAJLIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DNeKTpUuYecKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX My4KOB. [10mynpoBOIHUKH.

CoOcTBeHHas ¥ IPUMECHAsk MPOBOIMMOCTD MOIYIIPOBOIHUKOB.

CsoticTBa p—n-niepexoxa. [lomynpoBogHUKOBBIE IPHOOPHI.

DONEeKTpUYECKH TOK B PACTBOpax U paciuiaBax dJICKTPOJUTOB. IJIEKTPOJIUTHUYECKAS
JUCCOIHAIUS. DIEKTPOIIU3.

DneKkTpuyeckuii TOK B ra3ax. CamMoCTOSATENbHbBI U HECAMOCTOSITENIbHBIA Pa3psil.

Mousnnus. [Lnazma.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: aMIIepMETp, BOJBTMETP, pPeocTar,
UCTOYHUKU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH JIHMOJl, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOTYNMPOBOIHUKOBBIN JTHO,
rajbBaHUKa.

Llemoncmpayuu

N3mepenue cuibl TOKa U HAMPSKEHUS.

3aBHUCHUMOCTB COMTPOTUBIICHUS IMJTHHAPUYECKUX TPOBOTHUKOB OT IJTUHBI, TUIOIIAIA TOTIEPEIHOTO
CEUYCHHS U MaTepHaa.

CwmenanHOe coeIMHEHNE TIPOBOTHUKOB.

[Ipsimoe M3MepeHue ANEKTPOABIKYIIEH CHUIBI. Kopotkoe 3aMbIKaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBHUCHUMOCTD CONTPOTHBIICHHUS METAJIJIOB OT Temneparypsl. [IpoBonumocTs

3JEKTPOJIUTOB.

HckpoBoii pa3ps 1 TpoOBOJUMOCTh Bo3Ayxa. OHOCTOPOHHSIS

MIPOBOIUMOCTH JTUOJIA.

Yuenuueckuii axcnepumenm, n1abopamopHule pabomuol
N3yueHne cMenanHoro COeIMHEHHS PE3UCTOPOB.
N3mepenne 3meKTpoABMKYIIEH CHITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COTPOTHBIICHUS.
Habmonenue anekrponmza.



MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce ocymecTBisiercss ¢ ydéTom
COZIEPIKaTEIbHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu 1
TEXHOJIOTHH.

Medsicnpeomemnvle nonsamus, CBA3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOT'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, TUHoTe3a, (uU3MYecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, HSKCIIEPHMEHT,
MOZIETTMPOBAHKE, MOJIEINb, U3MEPEHHE.

Mamemamuka: pelieHne CUCTEMbl YpaBHEHUH, TuHeHas (QyHKIWs, mapadoia, runepbona, ux
rpaguKu W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHICHC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOEKIIMH Ha OCH KOOPIHMHAT, CIIOKCHUE
BEKTOPOB.

Buonoeusn: mexannyeckoe IBMKEHHUE B )KUBOM mpupoae, auddysus, ocMoc, TemooOMeH KHUBBIX
OpraHu3MOB (BHJBI TEIUIONEpPEAayH, TEIUIOBOE PAaBHOBECHE), OSJICKTPUYECKUE SIBJICHHUS B IKUBOUH
HpUpOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBAa, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUAKOCTEH M ra3oB, JIEKTPUYECKUE CBOWCTBA
METAJUIOB, AIEKTPOIUTUYECKAS JUCCOIMAIINS, TAIbBAHUKA.

T'eoepaghus: BIaxXHOCTB BO3/LyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABIKCHHHA C HCIOJIb30BAaHHEM MEXaHU3MOB, Y4YET TPEHUS B
TEXHUKE, TOJIIMIHUKK, HWCIOJIb30BAHNE 3aKOHA COXPAaHEHHUS WMITyJIbca B TEXHHKE (pakera,
BOJOMET W JpyTHE), JBUraTelb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOH XOJOIHMJIBHUK,
KOHJIUITUOHEP, TEXHOJIOTUH TOJTYUYCHHUS COBPEMEHHBIX MaTepUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHHE DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, 3JEKTPOHArpeBaTeNbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE PUOOPHI, TaJbBaHHKA.



11 KJIACC
Pa3jnen 1. DaekTpoauHaMuka
Tema 1. Maznummnoe none. IneKmpomacHUmMHAA UHOYKYUSA

[TocrossHHbIE MarHuThHl. B3auMoaeicTBME NMOCTOSIHHBIX MAarHuTOB. MarHutHoe mnose. Bekrop
MarHuTHOW WHAYKUMH. [[pUHIUI Cyneprno3uIMid MarHUTHBIX Tojed. JIMHUKM MarHUTHOW MHAYKIWH.
KapTtuna nuHnii MarHMTHOM MHAYKIHUH TOJIS TOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1oJ€e IpPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUM MHIYKIIMY MATHATHOT'O ITOJISL JUIMHHOTO

IIPSIMOTO MPOBOIHUKA M 3aMKHYTOI'0 KOJIbLIEBOT'O IIPOBOIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena.

B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moayinb M HampaBieHUe. [IBH)KEHHE 3apsyKEHHOW YacTHIIbI B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHue 3JIeKTPOMarHUTHOM MHAYKUUU. IIO0TOK BEekTOpa MarHUTHOW MHIYKLUH.
DNEeKTPOABUKYIIAs CUJIAa MHAYKLINHU. 3aKOH 2JIEKTPOMAarHUTHON MHyKuuu Papazes.

Buxpesoe BIEKTPUUECKOE ToJIE. DNEKTPOABUKYIIAS cuiia WH]IyKLIMH B
IIPOBOJHMKE, IBUKYILEMCS IIOCTYNATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBnenune CaMOMHAYKLMH. ONeKTpoABMKYLIAs cuia
CaMOMHAYKIIHH.

3Hepr1/m MAarauMTHOI'O ITOJIA KaTylIKHU € TOKOM. SHGKTpOMaFHI/ITHOG

oJe.

TexHuueckue YCTpOfICTBa n IMPAKTUYICCKOC IIPUMCHCHUC! IIOCTOAHHBIC MAarHurThl,
SJICKTPOMAIrHMTHI, DJICKTPOABUT'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL[, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu
OmnsIT Dpcrena.
OTKJIOHEHUE PTIEKTPOHHOTO ITy4YKa MATHUTHBIM 1OJIeM. JInHuK
WHAYKUUHA MArHUTHOTO TOJIS.
B3aumoseiicTBue 1ByX NpOBOJHUKOB ¢ TOKOM. Cuia
Awmmnepa.
[ericrBue cuibl JIopeHIla Ha MOHBI 2JIEKTPOJInTa. SBIeHue
3JIEKTPOMArHUTHON UHIYKIIMH.
IIpasuio Jlenua.
3aBUCUMOCTD AIEKTPOJIBIKYIEH CWIbl HHIYKIMH  OT CKOPOCTH  W3MEHEHUS
MarduTHOTO MOTOKA.
SIBrieHNE CaMOMHIYKIIWH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3ydyeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.
Hccnenoanue aeicTBUS MOCTOSHHOTO MarHuTa Ha pamMKy ¢ TokoM. MccnenoBanue
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIWH.

Pa3znen 2. Kosie6anus M BOJIHbI
Tema 1. Mexanuueckue u 31eKmpomazHummuble Ko1e0anus
KonebarenbHas cuctema. CBOOOJHBIE MeXaHUUECKUE KoyeOaHus. ['apMoHnYeckue KojeOaHUs..
[Tepuon, wactora, ammuTyaa u ¢aza konedanuit. [Ipy>kxuHHBIA MasTHUK. MaTeMaTn4eckuii MassTHUK.
VYpaBHeHUe rapMoHUYecKHuX Kojebanuil. [IpeBpaiieHre sHEprun Npu rapMOHUYECKUX KOJEOaHUSX.
Konebarenbupiit  koHTyp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJE€OaHWs B  HACAIBHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXJIY MEXaHWYECKHMMU M 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJCATTLHOM KOJIeOAaTEIbHOM KOHTYPE.



[IpencraBnenne o 3aTyxaromuX KojeOaHWsIX. BBIHYXJIEHHbIE MEXaHHYECKHE KoJeOaHUs.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CHHycCOMIAJIbHBIA NEPEMEHHBIH TOK. MOLIHOCTh IMEPEMEHHOIO TOKA.
AMIUIUTYJHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoiacTBo, mnepegaya W MOTPEOJICHUE DIIEKTPUUYECKOW SHEPTHH.
OKOJIOTUYECKME PHUCKM TpUd  INPOU3BOJACTBE  3ieKTposHepruu. KynbTypa  uncnosib3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue ycTpoucTBa M IIPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK, I'€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM dJIEKTpOIepe1ay.

Llemoncmpayuu

UccnenoBanue rnapameTpoB KoJiebaTenbHON CHCTEMBI (Mpy>KUHHBII WA
MaTEeMaTUYECKUIN MasiTHUK).

Hab6mronenue 3aryxaronux kosebanuid. MiccinenoBanue

CBOMCTB BBIHY K/IEHHBIX KosieOanuii. HaGmronenue pesonanca.

CB00O/IHBIC 2JIEKTPOMAarHUTHBIE KOJICOAHUSL.

OCI_[I/IJ'IJ'IOF PaMMbI (SaBI/ICI/IMOCTI/I CHJIBI TOKa U HaAIIPSAXKCHUSA oT BpCMCHI/I)
JJIA DJICKTPOMArHUTHBIX KOJIEOAHHUH.
Pe3onanc mpu IoCJICa0BaTCIIbHOM COCAMHCHHUHA peE3UCTOpA, KaTyIIKH

WHJIYKTUBHOCTH U KOHJEHCATOpa.

Mogenp TMHUHU 3IEKTPONepeaadH.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIBIX KOJICOaHMI I'py3a HA HUTU OT JAJIMHBI HUTH U MacChl
rpysa.

HccnenoBanue nepeMeHHOrO TOKa B LENU M3 MOCIENOBATEIbHO COCAUHEHHBIX KOHJIEHCATOPA,
KAaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60JIHbL

MexaHnueckue BOJIHBI, ycinoBus pacnpocTtpaHeHus. llepumon. CkopocTh pacnpocTpaHEeHUs U
JuinHa BOJHBL. Ilomepeunsle U mpojaosibHble BOJHBL. MHTepdepeHuns u audpaxius MeXaHHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa. DIeKTpOMarHUTHBIE
BOJIHBI. YCJIOBUSl M3IyYEHUS OJJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B, v B anexkTpoMarauTHoi BoiHe. CBOHCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpak€HUE, NpeJoMJieHHe, moispusanus, audpakuus, wuHreppepenuns. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ilkama 2JEKTPOMarHUTHBIX BOJH. [IpMMEHEHHME DIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHnmner  paguocBs3n W TeneBuAeHUs. Panmonoxanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudyeckue ycTpoHCTBA M IPAKTHUUECKOE TMPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBAsl TMarHOCTHKA B TEXHUKE U MEAMIIMHE, pajap, paauoNpUEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.



Llemoncmpayuu
OO6pazoBanue U pacrpoCcTpaHeHHE MONEePEUHbIX U TPOAO0IbHBIX BOJIH. Konebmromieecs Teno Kak
HMCTOYHMK 3BYKa.
Habmronenue oTpaxeHus 1 MperoMIIeHUs MeXaHUuecKuX BosiH. Habmonenue
uHTephEpEeHIINH U JUPPaKIUU MEXaHHUECKUX BOJIH. 3BYKOBOW PE30HAHC.
HaGimoieHue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYI0M M YaCTOTOM KOJICOaHHIA.
HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIIEHUE, MOJspU3aLys,
nudpakuus, tHTEpdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacpocTpaHEHHE CBETa B OAHOPOJHOM cpene. Jlyu
cBera. ToueuHblli HICTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne W300paKEHUH B TUIOCKOM
3epKaie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOIIOTHBIM MOKa3aTelb MPETOMIICHHUS.
[TomHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoJHOro BHYTPEHHETO OTPasKEHHUS.

Hucnepcus ceera. CinoxHbIl cocTaB Oenoro cera. Liger.

Cobuparonue u pacceuBaromme JUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSTHUE M ONTHUYECKAs
CWJIa TOHKOW JUH3EL. [locTpoeHne n300pakeHUi B COOMPAIOIINX U PacCeHBarOIMX JTuH3ax. Dopmyra
TOHKOM JIMH3bI. Y BEJIMUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUUECKON ONTUKHU.

Bonnoas onrtuka. UnTepdepeniust cBera. KorepeHTHbIE HCTOUHUKH. YCIOBUS HAOIIOICHUS
MaKCUMyMOB M MHHHMYMOB B WHTEP(EPESHIIMOHHONH KAapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. [JudpakiuonHas pemérka. YcioBue HaOMIOACHUS TIAaBHBIX MaKCHMYMOB
MU MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonspuzanus ceera.

Texnuyeckue yCTpoMCTBa © TPAKTHUECKOE TPUMEHEHHE: O4YKH, Jiyma, Qoroarnmapar,
MIPOCKIIMOHHBIA ammapaT, MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs OINTHKA, MU(paKIMOHHAs PEIIETKa,
MOJISIPOUI.

Llemoncmpayuu

[IpssmonuHeitHOe pacnpocTpaHeHHe, OTpakKeHHE U TpeioMIIEHuE CBeTa.
OnTudeckue mpuoOopkL.

[TonHoe BHyTpeHHEE OTpaxeHue. Mojenb CBETOBOIA.

HccnenoBanmne cBOWCTB N300paKeHHI B THH3aX.

Mopenu Mukpockomna, Teiaeckona. Habmonenmne

untepdepennnu ceeta. Habmonenne nudpakmum

CBeTa.

Hab6mronenue nucnepcuu cBera.

[Tonyuenune ciekTpa ¢ TOMOIIBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIBIO TUPPAKITHOHHON peméTku. Habmonenne
MOJISIpU3AIMHU CBETA.
Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenne nokazarens npenomieHus crekia. MccaenoBanue
CBOCTB M300pakeHuii B mnH3ax. HabmroeHre qucnepcuu cBeTa.



Pa3jnen 3. OcHOBBI CIeNIHAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'panuubpl IPUMEHUMOCTH KJIAacCHMYECKOM MexaHukHW. [locTynarsl crnenuanbHOM —TeOopuH
OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJIsI CKOPOCTH CBETa B BaKyyMe, IIPUHIIMII OTHOCUTEIIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUIEHUE BPEMEHU U COKPAILLIEHUE JIJTUHBI.

OHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl ¢ 3HEPruel U UMITYJIbCOM PENATUBUCTCKOM YacTULIbI. DHEPTHUS IIOKOSI.

Pasjnen 4. KBanToBasi pusuka
Tema 1. Dnemenmol K6anmogoi onmuKu

@otonsl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €ro YacToTOH. DHEPrusi M HMMITYJIbC
dboToHa.

OtkpeiTue u uccnenoBanue ¢orodpdexra. OnbiTel A.I. CroneroBa. 3akonsl ¢porodddekra.
VYpaBuenue DitHmreriHa 1 Gotorddexra. «KpacHas rpanuma» Gpororddexra.

HNasnenue cBera. Omnbitel [I.H. JleGenera.

XHUMUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (HOTOdIEMEHT, (OTOJATUHK,
coJHe4Has OaTapesi, CBETOIUO/I.
Llemoncmpayuu

®oTo3dPeKT Ha yCTaHOBKE C IIMHKOBOW TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseronunon. CoimHeuHas

Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Peszepdopna no paccesuuro o-yactull. IlnanerapHas Monenb
atoma. [loctynarel bopa. M3nydenue u nornomeHre GOTOHOB IPU MEPEXOe aTOMa ¢ OAHOTO YPOBHS
SHEpPruu Ha Ipyroi. Bunel ciektpos. CrieKTp ypOBHEHN dHEPrUU aTOMa BOAOPOAA.

BonnoBble cBolicTBa yactull. Bosnbl e bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YECHHUE.

TexHuueckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBINA aHAIN3 (CHEKTPOCKOIT),
Ja3ep, KBaHTOBBIA KOMITBIOTED.

Llemoncmpayuu
Mopens onbiTa Pezepdopna. Onpenenenue
JUTMHBI BOJIHBI JIa3epa.
Habmonenue nuHeiuaThIX CIEKTPOB U3mydeHus. Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
Habmroienne nuHeiuaToro crekTpa.

Tema 3. Amomnoe s0po

DKCIepUMEHTBI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTPOEHHUS sAapa. OTKpBITHE pPAaTUOAKTUBHOCTH.
OmneiTel Pezepdopaa mo ornpenenaeHuo cocTaBa paaloakTUBHOrO u3nydeHus. CBoiicTa anbda-, 6era-,
ramma-u3Jy4eHus. BiausHue painoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpoeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas moxaens simpa ['eitzenOepra— MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomns!.

Anbda-pacnaa. DIeKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaia. ["'amma-uznyyeHue.
3aKOH paJuOaKTUBHOIO paclaja.

DOHeprust CBsA3M HYKJIOHOB B sifipe. Snepublie cuiibl. Jledekt maccel siapa. SnepHble

peakuuu. JleneHue u cuHTE3 ANEP.



Anepusiii peaktop. TepmosaepHsiii cuaTe3. [IpobieMbl M IEPCTIEKTUBHI SAAEPHOU SHEPTETHKHU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKH.
DOneMeHTapHble YacTUIIbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HAOIIOAEHMSI U pETUCTPALMK AJIEMEHTAPHbBIX YACTHII.
@dyHnnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOi KapTHHBI MHpa.
TexHuyeckue YCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE:
J03UMETp, Kamepa BuibcoHa, siepHbIil peakTop, arToMHast 6oMoa.
Llemoncmpayuu
CuéTurK HOHM3UPYIOLINX YACTHULI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (oTorpadusim).

Pa3jen 5. DiieMeHTHI aCTPOHOMUHM M ACTPOPU3UKH
Dtanbl pa3BUTUA acTpoHOMHUHU. [IpuKiIagHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMUMU.
Bun 3Bé3nHoro Heba. Co3Be3nusi, spKue 3BE3/1bI, IUIAHETHI, UX BUANMOE ABIKeHue. ComHeuHas

CHCTEMA.
Comnnne. ComHeyHasi akTUBHOCTh. Mctounuk sHeprun CosHIia u 3BE31. 3BE3/bI, KX OCHOBHBIC
XapakTepUCTUKH. JlmarpamMma  «CIEKTPaJbHBIA  KJAacC — CBETUMOCTb». 3BE3ABI  TJIABHOM

IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) I 3BE3]1 [TIaBHOW IIOCIIEN0BATEIbHOCTH.
Buyrtpennee ctpoenue 3BE3a. CoBpeMEHHbIE MPEACTABICHUS O IPOUCXOXKIECHUU U SBOJIOLHUU
ConHua u 3B€3/1. DTanbl KU3HU 3BE3.

Muneunsiii [yt — Hama I'anaktuka. [Tonoxxenue u asmxenue ConHia B ['anakruke.
Tunsl ranaktuk. Pannoranaktuku u kBazapsl. YEpHBIE ObIPHI B pAX FAJIAKTUK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa00ma. PazOeranue rajakTHK.
Teopus bonporo B3peiBa. PennkroBoe usiydeHue.

MacmtabHast ~ cTpykTypa  BcenenHoil.  MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.
Yuenuueckue nabnrooemnus

HaGmronenns HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN ISt
OTpesieNieHUs] TOJOXKEHUs] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IIHUs
CeBepHoro noxymapus u sipkue 3BE3/1bI.

Habmonenus B TEJIECKOII JlyHsl, IUIAHET, Me4dHoro [TyTn.



Pa3nen 6. O0o01alolee NOBTOpeHNE

Ponb GU3MKK U acTPOHOMHHM B 3KOHOMUYECKOH, TEXHOJOTHUECKOM, COIMAIbHONH U 3TUYECKOM
cdepax HeATENHHOCTH 4YeNOoBEeKa, poJib U MeCTO (U3UKM U ACTPOHOMHH B COBPEMEHHON Hay4YHOM
KapTHHE MHPA, poJb GU3NUECKON TeoOpuH B (POPMHUPOBAHUU MPEACTABICHUI O (PU3MUECKOW KapTUHE
MHUpa, MecTo (u3MuecKoi KapTHHBI MHpa B OOIIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIe CBA3U

Wzyuenne kypca ¢usuku ©OazoBoro ypoBHsS B 11 kjacce ocymiecTBisieTcsi € y4€TOM
coJiepKaTeNbHbIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMM MaTeMaTUKU, OMOJIOTMH, XUMUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemuvie nonamusi, CBI3aHHbIE ¢ U3yUYEHHEM METOAO0B HAYYHOT'O IO3HAHUS: SIBIICHUE,
Hay4HbIl (akT, rumnoresa, (Qu3MUecKas BeIMYMHA, 3aKOH, TEOpUs, HaOIIOJEHUE, 3KCIIEPHUMEHT,
MOJIETTMPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuka: pelleHUEe CHUCTEMbl YpaBHEHHWH, TPUTOHOMETpHUUYECKHE (YHKIMHU: CHHYC,
KOCHHYC, TAaHI€HC, KOTAH['€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKIUH
Ha OCH KOOPJMHAT, CI0KEHUE BEKTOPOB, IPOU3BOIHBIC FIE€MEHTAPHBIX (QYHKIMH, TPU3HAKH OJO0HS
TPEYTOJIbHUKOB, ONpE/IeeHNe oAU IOCKUX GUryp u o0bEMa Tell.

Buonoeus: snekTpuyeckue SBICHUS B KMBOH MpUpPOJE, KoJeOaTeslbHbIe JBM)KEHUS B JKUBOM
IIPUPOJE, ONTHUYECKUE SIBJICHUS B JXKUBOM NPHUPOJE, ACUCTBUE PpaJUallMH HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKask CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIe)KW MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
HOBEPXHOCTH, MPE/ICKA3aHUE 3eMJIETPSICCHUH.

Texnonoeus: JVMHUM DJEKTpONEepesad, TEHepaTop IEePEeMEHHOI0 TOKa, 3JEKTPOJBUIATEINb,
UHAYKIMOHHAs Te4b, pajap, paauonNpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN armapar, BOJIOKOHHAS ONITHKA, COJIHEYHasi OaTapesl.



TEMATHUYECKOE INIAHUPOBAHUE?

10 KJIACC
Ne Hamaenosatme KonuugectsBo OCHOBHBIE BUBI A€ATEIHHOCTH
v PA3IENOB 1 TeM 4aCOB [IporpamMmMHOe conepxaHue oGy aiomIXCH
y4eOHOro npeaMeTa
Pa3nen 1. ®u3znka u MeTOAbI HAYYHOT'0 MO3HAHUSA
11 dusrKka 1 METOIBI 2 du3nka — Hayka O MPHUPOE. W3ydeHne HayqHBIX (SMIIUPHUYECKUX U
HAYYHOTO MIO3HAHUS Hayunbie MeTOnBI  TO3HAHHS TEOPETUYECCKUX ) METOJIOB ITO3HAHUS
OKPYKaroIIero Mupa. OKPYXKaIoIIero Mupa.
Ponb sxcniepumenTa u Teopun OO0cyxIeHre rpaHul] TPUMEHUMOCTH
B IPOIIECCE TTO3HAHUS TIPUPOJIBI. (U3UYECKUX 3aKOHOB U TCOPHUH.
DKCIIEpUMEHT B (PU3HKE. Pabora B rpymie 1Mo moAroToBKe KOPOTKUX
MonenupoBanue GU3NIECKUX SIBICHUN U COOOIIEeHUH 0 POy U MecTe (PU3UKU B HAYKe
nporieccoB. Hay4uHbie runmoTessl. U B IPAKTUUYECKOH JIeATETHHOCTH JIFOJICH.
duznyeckue 3aKkoHbl U Teopuu. ['panunel | JleMoHcTpalus aHaIOTOBBIX U U(POBBIX
MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. HU3MEPUTEIIBHBIX TPUOOPOB, KOMITBIOTEPHBIX
[TpuHIHIT COOTBETCTBUSI. JIaTYHKOB.
Ponb 1 mecTo Gpusuku OcBOCHHE OCHOBHBIX IIPUEMOB paOOTHI C
B (hopMHpOBaHNM COBPEMEHHOW HayuyHOU | H@poBoii 1aboparopueit no pusuke
KapTUHBI MUPA,
B MPAKTUYECKOM AESTEHHOCTH JTFOJICH
Hroro no pazgeny 2

! HpI/I pa3pa60T1<e pa60qel71 nporpamMmbl B TEMAaTHYCCKOM INNIAHUPOBAHUN NOJIKHBI OBITh YUYTCHBI BO3MOKHOCTH HCIIOJIB30BAHUS SJICKTPOHHBIX

(mdpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, ABISIOMUXCS YI€OHO-METOIMUECKUMH MaTepHallaMy, COJIEPKAHNE KOTOPBIX COOTBETCTBYET
3aKOHOJIATENBCTBY 00 0Opa30BaHUU.
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Pa3znea 2. Mexanuka

2.1

Kunemartuka

MexaHnueckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO
nBUKeHus. Cucrtema oTcuéra.
Tpaekropus.

[Tepemenienue, CKOpocTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHHE MaTEpUAIIbHOM TOYKH, UX
MPOEKLHUU Ha OCU CUCTEMBI KOOPANHAT.
Cnoxenue

IIEpEMELICHUH U CII0KEHHUE CKOPOCTEN.
PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEITHOE IBUKEHUE.

I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUs, IyTU U
NepeMeleHUs] MaTepruaibHON TOUKH OT
BpPEMEHH.

CBobosHoe najzieHne. Y CKopeHue
CBOOOIHOTO MaICHUS.
KpuBonnHueliHoe aBuxkeHue. J[BrkeHue
MaTEpUAIbHOU TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJTYJIKO CKOPOCTBIO.

VYrnosas CKOpPOCTBD, JINHEeMHas CKOpPOCTh.

[Tepuon u gactoTa oOpareHus.
[leHTpOoCcTpeEMUTENBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u

[IpoBeneHune 3KCIEPUMEHTA: U3YUEHHE
HEPABHOMEPHOI'O ABUKEHHUSI C LIENBIO
ONpeIeTICHUsI MTHOBEHHOM CKOPOCTH;
HCCJIEIOBAaHUE COOTHOIIECHUS MEXY IYTAMH,
MPOUJEHHBIMU TEJIOM

3a OCcJeA0BaTeNIbHbIE PABHBIE TPOMEKYTKU
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUU
C HAYAJIbHOM CKOPOCTBHIO, PABHOU HYJIIO;
M3Yy4Y€HUE JBUKEHUS IAapUKa B BI3KOU
JKUJIKOCTH; U3yUEHHE JBUKEHUS TENa,
OpOILIEHHOTO TOPU3OHTAIBHO.

OObscHEeHNE OCHOBHBIX ITPUHIIUIIOB
JICHCTBHS TEXHUYECKUX YCTPOMCTB, TAKHX
KaK: CIIUJIOMETP, LEMHbIE U PEMEHHbIE
nepeaayun JBUKEHHUS; U YCIOBHM MX
0€3011acCHOT0 UCII0Ib30BAHUS B
IIOBCEHEBHOMN

JKU3HH.

Pemenue pacy€THbIX 3a/1a4 € SIBHO 3a/1aHHOM
bu3nuecKoil MoseNnbIo

C UCTIOJIb30BaHUEM OCHOBHBIX (POpMyT
KHHEMAaTHKH.

[Toctpoenne u aHanmu3 rpapuKoOB
3aBHCUMOCTEM KUHEMATHYECKUX
BEJIMYUH OT BPEMEHHU

JJIs1 pPaBHOMEPHOI'O
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MPaKTHYECKOE IPUMEHEHUE: CITHIOMETD,
JBKCHUE CHAPA/IOB, LIEMTHBIC U peMEHHbIC
nepenayn

¥ paBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
JIBHDKCHUSL.

PacrnioznaBanue pu3NUECKUX SIBICHHI B
y4EOHBIX OIBITAX ¥ OKPYKAIOIICH KU3HHU:
PaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBU>KEHUE, CBOOOIHOE
HaJICHNE TeJ, ABUKEHHUE TI0 OKPYKHOCTH.
Onucanue MEXaHUIECKOTO JABUXXCHUSA C
HUCIIO0JIb30BaHHUECM (1)I/I3I/I‘I€CKI/IX BCJIMYHH:
KOOpJMHATA, IyTh, IEPEMEIICHHE,
CKOPOCTb, YCKOPEHHE.

PaGora B rpynmnax npu riaHupOBaHUH,
NPOBEJCHUY U HHTEPIPETALUH PE3YJIHTATOB
OIIBITOB M aHAJIM3€ JOITOJIHUTCIIbHBIX
HUCTOYHHUKOB

nH(pOpMaLIUU IO TEME
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2.2

JnHamMuka

[Ipunuun otHOcuTenbHOCTH ["anumes.
IIepBbiit 3akoH HproToHa. MHEepunanbHbie
cucreMsl orcuéra. Macca tena. Cuia.
[IpuHnun cynepno3unuu cuil. Bropoi

3aKkoH HproToHa JJIA MaTepHaHbHOfI TOYKH.

Tperuii 3akon Herotona s
MaTepuaibHbIX TOYEK.

3aKoH BceMHUpHOro Tsrotrenus. Cuia
TskecTH. [lepBas

KOCMHYECKasi CKOPOCTb.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIINX TeEIL.
N3yuenre 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nedopMaIuu; CpaBHEHUE CUJT TPEHUS TIOKOS,
KayeHUs U

CKOJIBKCHUS.

OObscHenne HeBecoMocTH. [IpoBenenue
AKCIIEPUMEHTA: HCCIIEIOBAHNE 3aBUCUMOCTH
CHUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE

¥ pe3NHOBOM 00pasIie, OT ux
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Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenue. Bunsl Tpenus (OKOs, CKOJIbXKEHUS,
Ka4deHUs ).

Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJIbKEHUS U CUJIa TPEHUS
nokosi. Koadpuuuent tpenus. Cuna
COTMPOTHUBIICHUS NIPU JBMKECHUU TEJa B
KHUJKOCTHU WU Trase.

[ToctynaTenbHOE U BpalaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO

Tena.
MoMeHT cujabl OTHOCUTENIBHO OCHU
BpameHus. Ilnewo cuibl.  YcnoBus

paBHOBECHS TBEPIOIO TEa.
TexHuueckue ycTpoucTsa u
MIPAaKTUYECKOE IPUMEHEHHUE:
MOAIINITHUKY, IBUKECHUE

HCKYCCTBEHHBIX CITyTHUKOB

neopmanuu; u3ydeHue IBIKEeHHUs Opycka
10 HAaKJIOHHOM IJIOCKOCTH; UCCIIEIOBAaHUE
yCIIOBHI paBHOBECHsI TBEPJIOTO Tea,
HMEIOILETO OCh BPAILCHHUS.

OOBbsicHeHHne 0COOEHHOCTENH PAaBHOMEPHOT'O
Y PaBHOYCKOPEHHOTO MPSIMOJINHEIHOTO
JBYDKEHUS, CBOOOIHOTO MaJIeHUs Tel,
JIBIDKEHUS 110 OKPYKHOCTH Ha OCHOBE
3akoHOB HpIO0TOHA, 3aKOHA BCEMUPHOTO
TATOTEHHUSL.

OOBsicCHEHHE OCHOBHBIX IPHHIIUTIOB
JeMCTBUS TIOJIINITHIKOB U MX
IPAaKTUYECKOTO IPUMEHEHUS.

OOBbsicHEeHHE IBUKEHHSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacy€THbIX 3a/1a4 € SIBHO 3a/1aHHOM
bu3nuecKoil MoeNnbIo

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
bopMyI1 TUHAMUKH.

Pacnio3naBanue pu3nyeckux sBJIECHUN B
Y4eOHBIX OIBITaX U OKPY’KAIOIIEH KU3HU:
WHEpLYs, B3aUMOJICHCTBHUE TeJ. AHAIN3
(bU3MYECKUX MPOLIECCOB U SABJICHUIM C
UCIIOJIb30BAaHUEM 3aKOHOB U

MMPUHIIMUIIOB: 3aKOH BCEMUPHOT'O
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Tsarorennsi, |, Il m III 3akomsl HrroTOHA,
MNPUHIMI ~ CYNEpPHO3UIUUA  CWJI, MPUHIHUII
PaBHOMPABHOCTH UHEPIIMATBHBIX

CHCTEM OTCUETa

2.3

3aKOoHEBI COXpPaHCHH: B
MCXaHHKC

Nmmynsc MaTepraibHOM TOYKH (Tela),
CUCTEMBI MaTEpUATbHBIX

ToueK. IMITyIbC CUITbI M U3MEHEHUE
HMITYJIbCa TeNa. 3aKOH COXPaHEHUs
uMmynbca. PeaktuBHoe nBuxenue. Pabora
cuibl. MOIIHOCTB CHUJIBL.
Kunernueckas sneprus
MaTepuaabHoii Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEPIUu.
IloTenunanpHas sHEprus.
IToTeHumanpHas YHEPIrUs YIPyro
ne(pOopMHUPOBaHHON NPYKUHBI.
[ToreHmanpHas 3HEprus Tea
BOJIM3U OBEPXHOCTH 3E€MIIH.
[TorenmanpHbIe U
HenoTeHLnalbHble CHIIbI. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPIHH.

VYrpyrue u Heynpyrue

IIpoBeneHue 3KCIEpUMEHTA: N3YYCHHE
abCOJIFOTHO HEYIIPYTOTro yaapa

C TIOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCIIEZIOBAaHUE CBA3H PaOOTHI
CUJIBI C U3MEHEHMEM MEXaHUUYECKOM HEPTUn
Tena

Ha IPUMEpE PACTHKEHUS PE3UHOBOTO KIyTa.
Onenka aOCOMIOTHBIX W OTHOCHTEJIBHBIX
MOTPEIIHOCTe  M3MEPEeHUH  (U3NIECKUX
BEJIMYMH.

Pemenue pacy€THBIX 3a/1a4 € SIBHO 3a/1aHHOM
(bu3nyecKoil MOJEINbIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 TMHAMUKH U 3aKOHOB COXPaHEHHSI.
Pemenne kaduecTBEHHbIX 3a/1a4

C OIIOpOI Ha U3yUEHHBIE B pazJiene
«MexaHMKay 3aKOHbI, 3aKOHOMEPHOCTH U
¢duznueckue sIBICHUS.

Onucanrie MEXaHUYECKOTO ABHXKEHUS C
UCTOJIb30BaHUEM (PU3UUECKUX BETUUNH:
UMITYJIbC T€JIa, KNHETUYECKas SHEprus,
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CTOJIKHOBEHUs. TexHnueckue
YCTPOMCTBA U IPAKTUYECKOE
IIPUMCHECHHUE:

BOJOMET, KONEP, NPY>KUHHBIA ITUCTOJIET,
JBUYKECHUE PAKET

[IOTEHIMAIbHAS YHEPT UL, MEXaHUYECKAsI
paboTa, MexaHu4YecKasi MOIIHOCTb.

AHann3 Gu3NYeCKUX MPOLIECCOB U SIBJIECHUI ¢
UCIIOJIb30BAHUEM 3aKOHA COXpaHEHUs
MEXaHUYECKON SHEPTUH, 3aKOHA COXPAHECHUS
HMITYJIbCA.

OOBsicHEeHHE OCHOBHBIX TPUHITUIIOB

JICUCTBHSI U IPAKTUYECKOTO IIPUMEHEHUS
TEXHUYECKHUX YCTPONCTB, TAKUX KaK:

BOJOMET, KONIEP, IPYKUHHBIN ITUCTOJIET.
OObsicHEeHHE IBIKEHHUS PAaKeT C OMOpoi Ha
U3y4eHHble (pU3MUECKUe BEJIMYMHBI U 3aKOHbI
MEXaHUKH.

Hcrnons3oBaHue Mpyu nOArOTOBKE

COOOLIEHNH O MPUMEHEHUH 3aKOHOB

MEXaHUKH COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTMH JUISl IOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETALMH U NIPEACTaBICHUS
nH(pOpMalLIUU, KPUTUYECKUN aHAIIN3
nosrydaeMoit nudopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUM, NCCIEA0BAHUI
3aBHUCUMOCTEH (PU3NYECKUX BETUUHH,
IIPOBEPKA

IIPEIOKEHHBIX THIIOTES

Hroro no pazneny

18
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Paznen 3. MoJjiekyasipHas Gu3uKa ¥ TEpMOIUHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TeOpuu

9

OcHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON

TEOPHH 1 HX OTIBITHOE 0OOCHOBaHUE.
bpoyHOBCKO€E nBUXKEHUE.

Huddysusa. Xapakrep ABIKEHHUS U
B3aUMOJICICTBUS ~ 4YaCTUI]  BELIECTBA.
Mopenu cTpoeHus ra3oB.,

KHUAKOCTEH U TBEPIBIX TN U OObSICHEHUE
CBOMCTB BEILIECTBA

Ha OCHOBE 3THX MoJeneil. Macca u pasmepsl
Mouekyil. KomnyecTBo BeniecTsa.
[Tocrosnnas ABoraapo. TenaoBoe
paBHOBECHE.

Temneparypa u e€ usmepenue. [lkana
temnepatyp Llenbcus. Monens
WJI€aIbHOrO Tasa.

OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKOM

TEOpPUU HI€aTIBHOIO rasa.

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETHYECKON SHEPTUU
TEIUIOBOTO ABMKEHHUA yacTull ra3a. llkamna
temriepatyp KenbBuHa.

I'a3oBbI€ 3aK0HBI. YpaBHEeHNE MeHeneeBa—
Knaneiipona.

3axoH JlanpToHa. M30mponecchl

IIpoBeneHne FKCIEpUMEHTA: OIIPE/IEICHHE
Macchl BO3/lyXa

B KJIACCHOW KOMHATe Ha OCHOBE U3MEPEHUI
00BbEMa KOMHATBHI, IABJICHHUS U TEMIIEPATYPhI
BO3/yXa B HEH; HCCIIEI0BAaHUE 3aBUCUMOCTHU
MEXJly IapaMeTpaMu COCTOSHUS
pa3peKeHHOro rasa.

Onenka aOCONIIOTHBIX UM OTHOCHUTEIBHBIX
HOTPEHIHOCTe  U3MepeHul  (QUu3MuecKux
BEJIMYMH.

OOBbsicHEeHHEe OCHOBHBIX IPUHIIUIIOB

JeiicTBuil TepMomeTrpa u Oapomerpa u

YCIIOBHIA UX OE€30MIaCHOTO MCIIOJIb30BAHUS B
ITOBCEJHEBHOM KU3HU.

Pacnio3naBanue pu3nuecKux sIBJICHUH B
y4eOHBIX OIbITaX U OKPY’KaoLIeH )KU3HU:

1 dy3us, OpoyHOBCKOE JIBUKEHUE.
OnucaHue TEIIOBBIX SBJIEHUHN C
UCMOJIb30BaHUEM (PU3UUECKUX

BEJIMYMH: JaBJICHHE ra3a, TEMIEpaTypa, CpeaHssl
KMHETHYecKasi SHePIUsl

Xa0THUYECKOTO JABUKEHUS MOJIEKYI,
CpeIHeKBaipaTUYHas CKOPOCTh
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B UJ/ICAJIbHOM T'a3€ C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,

n3obapa.
TexHuueckue yCTpoWcTBa U
MPaKTUIECKOE MPUMEHEHHUE:

TEPMOMETP, OapoMeTp

MOJIEKYJI.

AHanu3 GpU3NYECKUX MPOILIECCOB U SIBICHUM C
ucriojibzoBanreM MKT, ra3oBbIX 3aKOHOB,
CBSI3M CPEIHEN KMHETUYECKOU IHEPTUH
TEIJIOBOTO ABM)KEHUS MOJIEKYJI C
a0COJIIOTHOW TEMIIEPaTypOH.

Pemmenue pacy€THBIX 3a/1a4 € SIBHO 3a/IaHHOM
(U3UYECKON MOJIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX

nonoxernid MKT, 3akoHOB 1 popmyit
MOJIEKYJISIPHOM (pr3HKH.

Pabota B rpynmnax npu riaHupOBaHUH,
MPOBEJICHUH U UHTEPIIPETAIIH PE3yIbTaTOB
OTIBITOB M aHAIM3E IOTIOTHUTENbHBIX
HMCTOYHHKOB

nH(pOpMaLIUU IO TEME

3.2

OCHOBBI
TEPMOTMHAMHKH

10

TepmonnHamMuyeckas cucTemMa.
BnyTtpeHnHss sHeprus
TEPMOAMHAMHYECKOMN CHCTEMBI M CTIOCOOBI
€€ N3MEHCHMUS.

KomnmdaecTBo TemnoTel u paboTa.
BuyTpeHHss 3HEPTHS OAHOATOMHOTO
HJICAJIBHOTO Ta3a. Buabl

TEIJIoNepe1auu: TEMIONPOBOIHOCTb,
KOHBEKLMs, U3TyUYCHHUE. Y IeNIbHAs
TEIUIOEMKOCTD BEIIECTBA.

IIpoBencHue U3MEpPEHHE
yZ€IbHOH TEIIOEMKOCTH BELIECTBA.

Onenka aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTe  U3MEpeHuil  (PU3MUecKux
BEJIMYMH.

W3ydenue mozeneit mapoBoil TypOHHBI,
JIBUTATENsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEIIs.

OObscHEHNE PUHIIUIIOB IEHCTBUS U

yCIoBHIA 0€30MaCHOT0 UCIOIb30BaHUS

9KCIICPUMCHTA:
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KosuecTBo TEMIOTHI

IIpH TEeIuIonepeaaye.

[TonsaTue 06 agrabaTHOM MpoIIEcCe.
IIepBblil 3aKOH TEPMOAVHAMUKH.
[IpumMeHeHne nepBoro 3aKkoHa
TEPMOJIUHAMUKH K U30ITPOLIECCAM.
I'pacdmueckas uaTepIIpeTanus padboThI
rasa.

BTopoii 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs mporieccos B
MpUpPO/IE.

TennoBbie ManHbL. [ [pyHUIAIIBL EHCTBUSA
TEIJIOBBIX MAIITUH.
[IpeobOpazoBanus sHEPTUU B
TEIJIOBBIX MalIMHAX.
KoaddutinenT noneznoro aecTus
TEIUIOBOW MAIlIHBI.

Hukn Kapuo u ero ko3¢ duiment
IIOJIE3HOTO JACHCTBUS.
DKoJoru4eckue npooaemMbl
TETIOPHEPTETHKH.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
JIBUTATEJTh BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOTMIIbHUK,

KOHJIUIIOHEP

B TIOBCEAHEBHOM JKM3HU JIBUTATEIA
BHYTPEHHEro  CropaHusi,  OBITOBOTO
XOJIOUIbHHUKA, KOHTUIIOHEPA.

Ornucanue CBOMCTB TEJ U TETUIOBBIX SIBICHUI
C UCTOJIb30BaHUEM (PU3NICCKUX BETUIHH:
JlaBJIEeHUE ra3a, TeMIepaTypa, KOJIu4ecTBO
TEIUIOTHI, BHYTPEHHSIS SHEPrHs, paboTa rasa.
Pemenue pacu€THbIX 3a7a4 ¢ ABHO 3aaHHOM
bu3nUecKoil MOJENbI0

C UCTIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 MOJIEKYIISIPHON (PU3UKH U
TEPMOIMHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIMOPOM Ha U3YYCHHBIE B pa3zelie
«MonekynspHas Qu3uka U TEPMOAMHAMUKA
3aKOHBI,

3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUSI.
Pabora B rpynnax mnpu aHaiuse
JOTIOTHUTETHBIX HICTOYHUKOB UH(OpMAINH
o TemMe
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3.3

ArperaTHble COCTOSIHUSI
BeniecTBa. Pa3zoBbie
MEPEXO/IbI

[TapoobpazoBaHue v KOHICHCAITHS.
Hcnapenue u xumneHue.

AGCOII0THAS 1 OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa. Haceienusii nap. Y aenbHas
TEIJIOTa MapooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTaiioB. Kujakue KpUCTauibl.
CoBpeMeHHbIE

marepuaisl. [InaBnenne n
KpUCTau3aus. Y ieabHas TerioTa
rtapnenus. Cyonumanusi.

YpaBHeHuUE TEIUIOBOTO OanaHca.
TexHu4eckue ycTpoiucTBa U NPakTUYECKOoe
MIPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETD, TEXHOJIOTHH
MTOJTyYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE
HaHOMATEPHAJIOB,

1 HAHOTEXHOJIOTHH

[IpoBenenne  AKCIIEpUMEHTA: U3MEpEHHE
OTHOCHUTEJIbHOM BIaXKHOCTH BO3/yXa.

OneHka aOCONIOTHBIX M OTHOCHTEILHBIX
NOTPEIIHOCTeH  U3MEpEeHUuH  (PU3MUECKuX
BEJIMYMH.

N3ydeHue cBOMCTB HACBIIIEHHBIX MTapOB,
Croco00B N3MEPEHHS BIAKHOCTH
Habntoienue kunenus npu

MMOHUKEHHOM JIaBJICHUH, HATPEBAHUS U
IJIABJICHUS] KPUCTAJUIMYECKOTO BEILIECTBA.
OOBsicHEHNE TIPUHITUTIOB JICHCTBUS U

yCJIOBHI 6€30MaCHOTO UCIIOJIH30BAHHUS B
MOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3ydeHune TeXHONOrni noay4eHus
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YUCIIE
HaHOMATEpHUAJIOB.

Pemenune pacu€rHbIxX 3a1a4 ¢ IBHO 3aJaHHOM
bu3nuecKoil MoeNnbIo

C UCIIOJIb30BAHUEM YPAaBHEHHUSI TETNIOBOTO
OanaHca.

Pemenne kauecTBEeHHBIX 3a4a4

C OIOPOM HA U3YUYECHHbIE 3aKOHBI,

3aKOHOMCPHOCTU U (1)I/I3I/I‘-IGCKI/IC SBJICHHA 110

TEMC.
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PacnioznaBanue pU3NYECKUX SBICHUN B
Y4EeOHBIX OIBITaX U OKPYKAIOIICH KU3HU:
nedopmarus TBEPABIX TN, HArpEeBaHUE U
OXJIAKJICHUE TEJ, U3BMEHEHUE arperaTHbIX
COCTOSIHHM BelleCTBa H 00BICHEHHE UX Ha
OCHOBE 3aKOHOB U (POPMYJI MOJICKYJISIPHON
(bu3HKy.

Hcnonp3oBanne nHGOPMAIIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYPUPOBAHHMS, UHTEPIIPETALUH U
npeIcTaBICHUS] HH()OPMAIIMK TTPH ITOATOTOBKE
COOOIIIEHUH 0 TPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHON (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

M TEXHOJIOTHSIX

Hroro no pazneny 24
Pazgen 4. dnekTpoguHamMuka
4.1 DJeKTpOCTaTHKA 10 OnekTpr3anus Tei. INEKTPUIECKUN IIpoBeneHne  SKCIIEPUMEHTA:  M3MEpPEHUE

3apsna. I[Ba BHUJA SJICKTPUUCCKUX 3apsAa0B.
HpOBOIIHI/IKI/I, AUIJICKTPUKHU U
MOJIYIITPOBOAHHKH.

3akoH COXPAHCHUA DJICKTPHUICCKOI'0 3apsa/a.

B3anmoperictBre 3apsa0B. 3aKOH
Kynona. ToueuHslil 37€KTpUYECKHAN 3apsl.
DIEeKTpUUIECKOe TOoJIE.

JIEKTPOEMKOCTH KOHACHCATOPA.

Onenka aOCONMIOTHBIX M OTHOCHUTENBHBIX
MOTPEIIHOCTeH  M3MEpPeHHH  (PU3NYECKUX
BEJIMYHH.

W3yuyeHune NpUHIUIIOB JEHCTBUS
ANEKTPOCKOMNA, dJIEKTPOMETPA,

KOHJICHCATOpA.

N3yueHne npUHIUIIOB JEHCTBUS
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Hanpssk€HHOCTB 2IEKTPUYECKOT0O
nosi. [IpuHnun cynepnosuuyu
3JEKTPUYECKUX noJel. JInnuu
HaNpsLKEHHOCTH 3JIEKTPUUECKOTO TIOJIA.
Pabota cui 31eKTpocTaTHUeCcKOro MmoJis.
ITorennuan. PasHocTb

noTeHuuanoB. [I[poBoJHUKY U AUBIEKTPUKU
B

NEKTPOCTATUYECKOM II0JIE.
JIusnekTpudeckast IpOHUIIAEMOCTb.
Dnektpoémkoctb. Konnmencarop.
ONEKTPOEMKOCTH INIOCKOTO
KOHJICHCATOpa. DHeprus

3apsHKEHHOI0 KOHJEHCATOopa.
TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE NPUMEHEHNE:!
INEKTPOCKOI, IIEKTPOMETP,
NEKTPOCTATUYECKAS 3aLIUTA,
3a3eMJIEHHUE AIEKTPONPUOOpPOB,
KOHJEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWUHbIA IPUHTED

U YCJIOBHUI 0€301acHOr0 NPUMEHEHUS B
MPAKTUYECKON KU3HU, KOITUPOBAILHOTO
amnmnapara, CTpyHHOI0 IpUHTEpa.
PaccmoTrpenue pu3ndeckux OCHOBaHUH
AIIEKTPOCTATUYECKOM 3aIIUTHI U 3a3eMJICHUS
AIIEKTPOTPUOOPOB.

Pemmenuie pac4€THBIX 3a/1a4 € SIBHO 3a/IaHHOM
bu3nuecKoil MOJENbIo

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJT 2JIEKTPOCTATUKH.

Pemmennie kadecTBEeHHBIX 33/1a4

C OIIOPOY HA U3Y4YECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHHUS
AIIEKTPOCTATUKH.

Pacnio3naBanue pu3nuecKux SIBJICHUIA B
y4EeOHBIX OIBITaX U OKPYKAIOIICH KU3HU:
AIIEKTpHU3ALIUS TE,

B3aUMOJICHCTBUE 3apsJI0B U OOBSICHEHHUE UX Ha
OCHOBE 3aKOHOB U (hOPMYJI 3JIEKTPOCTATHKH.
Ornucanue N3y4eHHBIX CBOMCTB

BEILECTBA U JIEKTPUYECKUX SIBJICHUH C
HCIOJIb30BaHNEM (PU3NYECKUX BETUUHH:
AIIEKTPUYECKUI 3aps,

HaNPsLKEHHOCTD AJIEKTPUYECKOTO TOJI,
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MOTEHLINAN, pa3HOCTh IOTEHIUAJIOB,
BJIEKTPOEMKOCTb.

AHann3 Gu3NYeCKUX NPOLIECCOB U SIBICHUH ¢
UCIOJIb30BaHUEM (PU3MUECKUX 3aKOHOB:
3aKOHA COXPAaHEHHUs dJIEKTPUUECKOTO 3apsia,
3akoHa KyioHa.

Pabora B rpynnax npu aHajiuse
JIOTIOJTHUTEILHBIX UCTOYHUKOB HH(POPMAITUH 1
MOJAIOTOBKE COOOIIEHUH O IPOSBICHUU
3aKOHOB IEKTPOCTATUKHU B OKPYKAIOIIEH
JKU3HU U IPUMEHEHUU

UX B TEXHUKE

4.2

TTocTogHHBIH

ANEKTPUYECKHUI TOK.

Toku B pa3mu4HBIX
cpenmax

12

DNEeKTPpUYECKUI TOK. Y CI0BUS
CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hcrtounukn Toka. Cuia Toka. [TocTosTHHBIN
TOK.

Hampsioxenne.

3akoH Oma a1 y4acTKa LeMu.
DIIEKTPUYECKOE COMPOTHUBIICHUE.

VY ienpHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarensHOE, TapaJIEIBHOE,
CMEIIIAHHOE COCIMHEHNE MMPOBOITHUKOB.
Pabota >nekTpuueckoro Toka. 3akoH
Hxoyns—JIenna. MomHocTh
ANEKTPUUYECKOTO TOKA.

[IpoBeneHME SKCIIEPUMEHTA: U3YUEHUE
CMEIIAaHHOTO COEMHEHUS PE3UCTOPOB;
n3mepenne IJ[C uCTOUHUKA TOKA U €ro
BHYTPEHHET0 CONPOTUBIIECHUS; HAOIIOIeHHE

NIEKTPOJIN3A.
Onenka aOCONMIOTHBIX M OTHOCHUTENBHBIX
MOTPEIIHOCTe  U3MEpeHuil  (PU3MUecKux
BEJIMYMH.

OOBsicHeHHE IPUHIUIIOB JeHCTBUS U
yCIIOBHIA 6€30M1acCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETPA, peocTaTa,
MCTOYHUKOB TOKa, AIEKTPOHArpeBaTEIbHbIX
"

AIIEKTPOOCBETUTEIBHBIX MTPUOOPOB,
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DOneKTpoABMKYLIas CUjla U
BHYTpPEHHEE COIPOTUBIICHUE
HUCTOYHHKA TOKA. 3akoH OMa Jyist
TTOJTHOU (3aMKHYTOM ) AJIEKTPUIECKOM
uenu. KopoTkoe 3amMbIkaHue.
DneKTpOHHAs TPOBOAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS] METAJIIIOB

oT Temneparypbl. CBEpXIpPOBOAUMOCTb.

DNEKTPUYECKUN TOK B BAaKyyMe.
CBoliCcTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAsS U
IIPUMECHAsl TPOBOJUMOCTh
I0JIyIIpOBOAHUKOB. CBoOlCTBa
p—n-nepexona. IlomynpoBoIHUKOBEIE
pUOOPBHI.

DNeKTpUUYECKN TOK B pacTBOpax n
pacrmiaBax 3JeKTPOJIUTOB.
ONEKTPOIUTHUECKAS] JUCCOLUALINS.
DNEKTPOIH3.

DNEeKTPUYECKHUI TOK B rasax.
CamocTosTeTbHBIN 1
HECAMOCTOSITENIbHBIN pa3psI.
Momnnus. Ilnazma.

TexHn4ecKue yCTponucTBa 1

TEPMOMETPA COMPOTUBJICHUS, BAKYYMHOTO
JIo/a, TEPMUCTOPOB U (POTOPE3UCTOPOB,
MOJYTIPOBOIHUKOBBIX JUO/OB, raJIbBAHUKHU.
Pemienue pacu€THbIX 3a7a4 ¢ IBHO 3aJaHHOM
(U3UIECKON MOJIETBIO

C HCITOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «[1OCTOSIHHBIN 2IIEKTPUUECKUIMA
TOK».

PacnioznaBanue QU3NYECKUX SIBICHUN B
y4EeOHBIX OIBITAX U OKPYKAIOIICH KU3HU:
AIEKTPUYECKasi MPOBOJAUMOCTD, TEIIJIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBHUS
TOKA.

AHanmM3 3JEKTPUYECKUX SABICHUN U
MIPOLIECCOB B LIETISIX TOCTOSIHHOTO TOKA €
HCIOIb30BaHMEM 3aKOHOB: 3ak0H OMa,
3aKOHOMEPHOCTHU

MOCJIEI0BATEIBHOTO U MapajllIeTbHOTO
COCIMHEHUS TTPOBOTHUKOB, 3aK0H JI>KOyJsi-
Jlenia.

OrnucaHue U3y4YeHHBIX CBOWCTB BEIIECTB U
ANEKTPUYECKUX SIBJICHUH C

MCIOJIb30BaHNEM (UBNYECKUX

BEJIMYMH: DJICKTPUUECKUH 3apsl, CHIia

TOKa, 3JICKTPUICCKOC HAIIPSAKCHUC,

SJICKTPHUYCCKOEC COIMPOTHUBJICHUC,

43



MPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, ICTOYHUKH TOKA,
3JIeKTpOHarpeBaTesibHbIe MPUOOPHI,
AEKTPOOCBETUTEIbHBIE TPUOOPHL,
TEPMOMETP COMPOTHUBIICHUS, BaKYyMHBIN
JTNO/J1, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJIYIIPOBOHUKOBBIN U0,

rajJbBaHUKa

pasHocth noteHmanos, /1C, pabota Toxa,
MOIIIHOCTb TOKaA.

Hcnonp3oBanue nHGOpMaMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,

CTPYKTYPUPOBAHHUSI, UHTEPIIPETALIUU U
npeJicTaBiIeHUs] UH()OPMALIUU TTPU MTOATOTOBKE
COOOIIIEHUH O TPUMEHEHUU 3aKOHOB
MIOCTOSTHHOTO TOKA B TEXHUKE U TEXHOJIOTUSIX

Hroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmenoBanue
Ne KonnuectBo TIpOrpaMMHOE COTEPIKAHHE OCHOBHBIE BU/JIbI IESITEIIBHOCTH
/i Pas/ICiIoB 1 TEM 4acoB 00yYaroIIUXCsl
y4eOHOro npeamera
Pa3nesa 1. DinekTpoanHaMuka
11 MaruauTHo€ nose. 11 [TocTosiHHBIE MATHUTBI. [IpoBeneHune 3KCIEpuMEHTA: U3YUCHUE

DneKTpoOMarHUTHas

HUHAYKIHWA

B3aumoencTBue noCTOSHHBIX
MarHuToB. MarHuTHoE noue.
BekTop MarHUTHON MHIYKIIHH.
[IpuHuum cynepno3unuun
MAarHUTHBIX TTOJIEH. JInHuK
MarHuTHON nHAyKuu. Kapruna
JIMHUM MarHUTHON UHAYKLHH T1OJISI
ITOCTOSIHHBIX MarHUTOB.

MarsuTHoOE€ 110J1€ TPOBOAHMKA

¢ TokoM. KapTuHa nuHui HHOyKIMN
MAarHUTHOTO I1OJIS JWIMHHOTO
IIPSAMOTO IIPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOI'O IIPOBOJHUKA, KATYILIKH
¢ TokoM. OnbIT DpcTena.
B3aumoneiicTBue mpoBOAHUKOB

C TOKOM.

Cwita Amniepa, €€ MOZLyJb U
HaIpaBJICHUE.

Cuna Jlopenna, e€ Monynb u
HarpasjeHue. [IBuxenue

3apsiKEHHOW YaCTHUILIbI

MarHUTHOTO NOJISI KATYIIKH C TOKOM,;
UCCIJIEIOBAHKE IEUCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCJIEJOBAHUE SIBIICHUS
AIIEKTPOMAarHUTHOM MHYKLIHH.

OneHka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPELIHOCTENH U3MEPEHUN PU3MUECKUX
BEJIMYMH.

OObscHEHNE IPUHIIUIIOB IEHCTBUS U
ycII0BHi 0€30MacHOr0 MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, JIEKTPOIBUTATEINS,
YCKOPHUTENEH 3JIEMEHTAPHBIX YaCTHL],
WHAYKIIMOHHOM I1eYn.

Pemenne pacuéTHpIxX 3a1a4

Ha IpUMeHeHHe GOPMYIT TEMBI
«MarauTHoe nose. JIeKTpoMarHuTHast
WHIYKLUS.

Pemenne kadecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
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B OJTHOPOJTHOM MarHuTHOM nojie. Pabota
cunel JlopeHiia.

SIBneHne 371EKTPOMarHUTHOM
nHaykuuu. [lotok BekTopa
MarHuTHOM MHIYKIIUH.
DIIEKTPOABUKYIIIAS CHIIA MHIYKIIUH.
3aKOH 3JIEKTPOMAarHUTHON MHAYKIIUU
®dapaes.

BuxpeBoe 351eKTpuyecKoe nolie.
DNEeKTpOABUKYILAs CUJIa UHIYKLIHUU B
MIPOBOJIHUKE, JIBHXKYLIEMCS
MOCTYIATEIbHO B OJIHOPOJHOM
MarHuTHOM TIOJIE.

[IpaBuio Jlenna.

NHnyKTUBHOCTS. SIBIIEHUE
CaMOMHIYKITUU. DJIEKTPOABUKYIIAS CHTIA
CaMOUHIYKIIUU.

DHeprust MAarHUTHOTO MOJIS KATYIIKU C
TOKOM.

DIIeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoincTea u
MPAKTUYECKOE MPUMEHEHHUE:!
MMOCTOSTHHBIE MarHUTHI,
AJIEKTPOMAarHuTHI,

AIEKTPOJBUIATEIIb, YCKOPUTEIN
AJIEeMEHTapHbIX YaCTHII,

HHAYKIMUOHHAA I1CYb

SIBJICHUSI TeMBbl « MarHUTHOE TI0JIE.
DJIEKTpOMAarHuTHasE HHAYKIIUS.
Omnpenenenue HaMpaBiIeHUs BEKTOPa
WHAYKIIMA MAarHUTHOTO T0JIs1 TPOBOJHUKA C
TOKOM, cuiibl AMriepa u cuisl JlopeHua.
PacnioznaBanue pU3HUECKUX SIBJICHUA B
Y4EeOHBIX OIBITaX U OKPYKAIOIICH KU3HU:
B3aHMMOJCHCTBHEC MarHUTOB,
AJIEKTPOMArHUTHAS UHIYKIIHS, IEHCTBHE
MarHUTHOTO TOJISl HAa MTPOBOJHUK C TOKOM U
JIBUOKYILIMICS 3apsil.

AHaIU3 3JIEKTPOMArHUTHBIX SIBICHHH C
HCIOJIb30BaHUEM 3aKOHA
AIIEKTPOMArHUTHON WHIYKITUH.

OrnucaHue U3y4eHHBIX CBOWCTB BEIIECTB U
AIIEKTPOMATrHUTHBIX SIBJICHUH C
WCIIOJIH30BaHUEM (PU3UUYECKHUX BEIUYUH:
WHIYKUIUS

MarHuTHOTO MOJId, cuja Amiepa, cuiia
JlopeHiia, MHIYKTUBHOCTh KaTYIIKU, SHEPTUSI
ANEKTPUYECKOTO U MATHUTHOTO MOJIEN

Hroro no pazneny

11
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Pa3znea 2. Kosie0anus 1 BOJHBI

2.1

Mexannueckue n
3JIEKTPOMAarHUTHHIE
KoJIeOaHus

KonebarenbHas cucrema. CBOOOAHbIE
MEeXaHUYECKUe KoyieOaHusl.
I"apmonnueckue konebanus. [lepuon,
4acToTa, aMIIUTY1a U (aza KoJieOaHUH.
[IpyXuHHBII MasSTHUK.

MaremaTuyecKkui MasiTHUK. Y paBHEHHUE
rapMOHHYECKHX Koyiebanuii. [IpeBpamenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.
Konebatenbubiit KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHUs B
UJIeaTbHOM

K0JIe0aTeIIbHOM KOHTYPE. AHAIOTUS MEXKTY
MEXaHUYECKUMHU U JICKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJ1e0aTeIbHOM KOHTYPE.

IIpencraBnenue o 3aTyXaromux
KoseOaHusx. BeIHyX/IeHHbIE MEXaHUYECKUE
Kosie0aHusl.

Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMS.
IlepemeHHBIH TOK.

CuHyconanbHbI IEPEMEHHBIN TOK.

HccnenoBanue mapameTpoB
KoJ1e0aTeIbHON CUCTEMBI — IEPUO/IA,
YaCTOTHI, aMILTATY bl B (Pa3bl KoeOaHuH
(IpYXUHHBIA W/Unn

MaTeMaTh4YecKuii MasTHUK). Habmronenue
3aTyxaromux kojebanuii. MccnenoBanue
CBOWCTB BBIHYKJICHHBIX KOJICOAHUH.
HaGmonenue pesonanca. [IpoBenenue
IKCIIEPUMEHTA: UCCIICIOBAHIE
3aBHCHMOCTH TIEPHUO/Ia MAJTBIX KOJIeOaHU
rpy3a Ha HUTH

OT JUTMHBI HUTH U MacChl TPy3a;
HCCJICIOBAHKE IEPEMEHHOTIO TOKA B

LIETTH U3 MTOCIIE0BATEILHO

COCTMHEHHBIX KOH/ICHCATOPA, KATYIITKH U

pe3ucTopa.
OneHka aOCOMIOTHBIX M OTHOCHUTEIBHBIX
MOTPEIIHOCTeH  M3MEpPEeHH  (PU3NYECKUX
BCJIMYUH.

OOBbsicHEeHHE IPUHIUIIOB JIEHCTBUSA U YCIOBUH
0€301acHOr0 MPUMEHEHUS SJIEKTPUUECKOTO
3BOHKa, TeHepaTopa NepeMeHHOro TOKa, TNHUI
aNIeKTponepeaay.

Pemenne pacu€THbIX 337124 C SIBHO
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MOIIHOCTb IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U ACHCTBYIONIEE 3HAUCHUE

CHWJIBI TOKA U HampsikeHus. Tpanchopmarop.

[TpousBoacTBO, Eepenava u noTpedieHue
AIIEKTPUYECKOM SHEPTUH.

DKOJIOTUYECKHE PUCKH

[IPU IPOU3BOJICTBE AIEKTPOIHEPTUH.
KynbTypa ucronb30BaHus 31€KTPOIHEPTHH
B MTOBCE/IHEBHOM JKM3HU.

TexHuyeckue yCTpoHUCTBa U MPAKTUYECKOE
MPUMEHEHHUE: IEKTPUIECKUI 3BOHOK,
reHepaTop MepeMeHHOro TOKa, TINHUU
aIIeKTponepeaay

3aIaHHON (PU3HYECKOU MOJICITBIO

C MCITOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
($hopMyJ1, ONMMCHIBAIOIINX MEXaHUIECKUE U
AJICKTPOMArHUTHBIE KOJICOaHUSI.
OnucaHue MeXaHNYECKUX U
AJICKTPOMArHUTHBIX KOJICOAHUH €
HCITOJIb30BaHUEM (PU3HUECKHUX

BEJIMYUH: TIEPUOJT U YaCTOTa
KoseOaHui, amruuTyna u asza
KoJIeOaHu, 3apsij] U CHJia TOKa

B TAQPMOHHYECKHX JICKTPOMArHUTHBIX
KOJIcOaHMSIX.

Pemenue kauecTBEHHBIX 3a/1a4

C OIOPOH Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMICHIBAIOIIUE
MEXaHUYECKHE U DIEKTPOMArHUTHBIE
KoJIeOaHHS.

Pabora B rpynmnax npu riiaHupOBaHUU,
MPOBEJICHUH U UHTEPIIPETAIIH PE3yIbTaTOB
OIIBITOB, U AHAJIN3E JOMOJHHUTEIBHBIX
HCTOYHHUKOB

uH(pOPMAIINH 110 TeMe

2.2

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJTHBI

MexaHuvecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocTb pacpoCTpaHeHUs U
JJIMHA BOJIHBI. HOHepe‘-IHBIC n

N3yuenne oOpa3oBaHus U paclpoOCTPaHEHHS
MIOTIEPEYHBIX M TTPOJIOBHBIX BOJH.
HaGnronenue orpaxeHus
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IIPOAOJIbHBIC BOJTHEIL.

WNutepdhepentius u  audpakuus
MEXaHUYECKUX BOJIH.
3Byk. Ckopocth 3Byka. [poMKOCTH

3Byka. Bricota Tona. TemOp 3Byka.
DJIEKTPOMAarHUTHbIE BOJIHBI.

VcenoBus N3IIy4eHUs JJIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opueHTanus BeKTopos E,
B,

U B JIGKTPOMAarHuTHOM BosiHe. CBOMCTBA
3JIEKTPOMATrHUTHBIX BOJIH: OTPAKEHUE,
MpeIOMIICHUE, TOJSIPU3aALNs, AUPPaKIIHS,
untepdepenus. CKopoctb
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixkana  SIEKTPOMArHUTHBIX  BOJIH.
ITpyMeHeHne IIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paAMOCBSI3U U

TeneBueHus. Panqnonokanus.
DJEKTPOMarHUTHOE 3arpsi3HEHNE
OKPYXaroIIeH Cpeabl.

TexHudeckue ycTpoiucTea u
IIPAKTUYECKOE ITIPUMEHEHHUE:
MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAs AMATHOCTUKA

B TCXHUKC U MCIUIIUHEC, paaap,

¥ IPEJIOMIICHUS], THTEpPEepeHINHU U AUDPaKIHU
MEXaHUYECKUX BOJIH.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTBI
TOHA C aMIUIMTYJ0U U

4acTOTOM Koje0aHMii, 3ByKOBOIO PE30HAHCA.
HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)kKe€HHE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.
N3ydenue ycnoBui n3ryyeHust
3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHON
opueHTalnu BeKTopoB E, B,

U B JIEKTPOMAarHuTHo BojHe. M3yueHue
IPUMEHEHUS JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.

OOBbsicHEeHHE MPUHIUIIOB JIEHCTBUS U YCIOBUH
0€301macHOro NMPUMEHEHUS MYy3bIKaJIbHBIX
MHCTPYMEHTOB, YJIbTPa3ByKOBOM THAarHOCTUKU
B TEXHHUKE U MEIMLIMHE, pajapa,
panuonpuéMHIKa, TeJIEBU30Pa, AaHTCHHBI,
tenedona, CBU-neun.

Perienue pacy€THBIX U KaUe€CTBEHHBIX

3aJ1au ¢ ONOPOi Ha N3YYEHHbBIE 3aKOHBI U

3aKOHOMCPHOCTH, OIMMUCBIBAIOIIIUC
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paguoNpUEMHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neun

pacrpoCTpaHEHUE MEXaHUYECKUX U
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYPUPOBAHMS, UHTEPIIPETALINH U
MpeACTaBICHHUS HHGOPMAITIH

MIPH MOJTOTOBKE COOOIICHMIA

00 UCIO0JIb30BaHUU OJICKTPOMArHuTHBIX BOJIH B

TEXHHKE.

VYuyacTtue B AMCKyccuu

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKPYXaroIIEH Cpedbl.

PaGora B rpynmnax npu miaHupOBaHUH,
IPOBE/ICHUU U UHTEPIPETALUU PE3yJIbTaTOB
OIBITOB M aHAJIM3€E TOTIOTHUTEIBHBIX
HMCTOYHUKOB

nH(pOpMaLIUU IO TEME

2.3

Ormruka

10

I'eomeTpuyeckas onrTuka.

[IpsimonuHEITHOE pacTIpOCTpaHEHHE CBETA B
oxaHopoHou cpene. JIyu cBerta. Toueunsii
HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
cgera. [loctpoenne

n300pa’keHHi B INIOCKOM 3€pKalie.
ITpenomiienune cBeTa. 3aKOHBI IPETOMIICHUS
cBeTa. AOGCONIOTHBIM

nokasarenb npeaomienus. [lomHoe

I/I3yquI/Ie SABJICHUS ITIOJIHOTO BHYTPCHHCTO
OTPAXKCHUS, CTO IPUMCHCHUS B CBETOBO/JC.

N3ydenne Mozenei MUKPOCKOIa, TEIECKOIA.

ITonyuenue cnekTpa ¢ HTOMOIIBIO PU3MBI U
TUpakInOHHON peméTku. M3mepenue
ITOKa3aTelsl IPEIOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB U300paXkeHU I
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BHYTpPEHHEE OTPa’KEHUE.

[IpenenbHbIN yroJ MOJHOTO

BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CroKHBIN cocTaB 0e10ro
cBera. LBer.

Cobuparoiiue 1 paccerBaroIfe JTUH3bI.
Tonkas nuH3a. POKyCHOE pacCcTOsSHUE U
ONTHYECKasi CUJIa TOHKOU JIMH3BI.
[TocTpoenue nzobpaxeHuii B cobuparonimx
U paccerBaroIUX JUH3axX. PopMyria TOHKOU
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.
[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM
ONTHKH.

Bonnoas ontuka. atepdepenuus cera.
KorepeHTHbIE HCTOUHUKHU.

YcnoBus HaOIOIeHNSI MAKCUMYMOB U
MHUHHMYMOB

B MHTEP(EPEHITMOHHOIN KapTUHE OT

JIBYX CUH(Da3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxnus ceeta. Judpakumonnas
peméTka. Y ciioBre HaOII0IEHUS TIIaBHBIX
MaKCHUMYyMOB TIPH TIaJICHUHN
MOHOXPOMaTHYECKOTO CBETa

Ha TU(PPaKITMOHHYIO PEIIETKY .

B JINH32X.
OOBsiCHEHNE TPUHITUIIOB JACHCTBUS U
yCIIOBUI 6€30MacCHOT0 MPUMEHEHHUS OYKOB,
nynbl, poTroamnmnapara, IPOESKIIMOHHOTO
afnmapara, MUKpOCKOIIa, TeJIEeCKOIa,
BOJIOKOHHOW ONTHUKH, TU(PAKIIMOHHON
PEIIETKH, TONSPOHIA.

Pemmenuie pacy€THBIX 3a/1a4 € SIBHO 3a/IaHHOM
(bu3nYECKOil MOJIEIbIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1 TEOMETPUUIECKON ONTHKH.
[TocTpoeHue u onrcanue U300pakeHus,
CO31aBaeMOTr0 TUIOCKHUM 3€pKajioM, TOHKOU
JIMH30M.

Paccmotpenue npenenos

IIPUMEHUMOCTH F€OMETPUYECKON

OITUKH.

Pacnio3naBanue pu3nuecKux sIBJICHUH B
OTIBITaX U OKPYKaroIleH KU3HU:
NPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe, IpeoMIIeHIe, UHTeppepeHIIHs,
qudpaxus u

NOJIIPU3aLUs CBETA, JUCIIEPCHUS CBETA.
N3yuenue ycnoBuii HaOIIOACHUS MAKCHMYMOB
1 MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTUHE
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ITonsipusanus ceera.
TexHuueckue ycTpoiicTea u
MPAKTUYECKOE MPUMEHEHHE!
OYKH, JTyTa, poToarnmnapar,
MIPOEKIIMOHHBIN amnmnapar,

MUKpPOCKOII,  TEJIECKOIl,  BOJOKOHHAas
onTvKa, Ju(dpakuuMOHHAs  peméTka,
HOJIAPOU L

OT ABYX CI/IH(l)aBHBIX KOIr¢pCHTHBIX UCTOUYHUKOB.

YcnoBue HaOJIOICHNS TJIABHBIX MAaKCUMYMOB
MIpU NaJCHUM MOHOXPOMATHUYECKOTO CBETA
Ha TU(PPaKIIMOHHYIO PEIIETKY.

AHanu3 onTHYECKNUX SIBJICHUN

C HCII0JIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEIHOTO PACcTIPOCTPAHEHHMSI CBETA,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
MIPEJIOMJICHHUS CBETA.

Onucanue ONTHYECKUX SIBJICHUH C
HCITOJIb30BaHUEM (PHU3UYCCKUX

BEJTMYMH: (POKYCHOE PACCTOSHUE U
OITHYECKas CHJIA JINH3bI

Hroro no pazneny

24

Pa3nes 3. OcHOBBI cieMAJILHOI Teopun OTHOCHTEIbHOCTH (Tanee — CTO)

3.1

OCHOBBI CIIEHAITEHON
TEOpHH
OTHOCHUTEJIBHOCTH

4

['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOM
Mexanuki. [locTynarel ciennanbHON
TEOPUU OTHOCUTEIIBHOCTH:
MHBApUAHTHOCTh MOAYJIS CKOPOCTH CBETa
B BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH
OHHIITEHHA.

OTHOCUTETBEHOCTH

OJHOBPEMEHHOCTH. 3aMeJIEHUE

BPEMCHHU U COKpaIICHUC NJIMHBI.

Perenue kauecTBEHHBIX 3a1a4

¢ onopoit Ha uzydeHHsle noctynarsl CTO.
Hcnonp3oBanne nHGOpMaMOHHBIX
TEXHOJIOTUH JUIsI TOUCKA,

CTPYKTYPHPOBAHUSI, HHTEPIIPETAIIUH 1
npeCcTaBIeHUS HHPOPMAIINH TP TTOATOTOBKE
COOOIIIEHUH O rpaHUIaX TPUMEHUMOCTH
KJIACCHUYECKOU

Mmexanuku 1 ocaoBax CTO
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OHeprus U UMIYJIbC
PENAATUBUCTCKON YacTullbl. CBs3b
MaccChl C SHEPTUEH U UMITYJIbCOM
PEIATUBUCTCKOMN

YaCTHI[bI. DHEPTHS TIOKOS

Hroro no pazneny

Pa3znen 4. KBanroBasi puznka

41

D1eMEHTHI KBAaHTOBOM
OITUKU

®otonbl. Dopmyna [1nanka cBs3U S3HEPTUU
¢dboToHa C ero 4acToTol. DHeprus u
UMITYJIbC (POTOHA.

OTKpBITHE U UCCIIEIOBAHHE

dororddexra. OnbiTer Al

CroneroBa. 3akOHbI

dbotorddekra. YpaBuenue

OitamreitHa s pororddekra.

«Kpacnas rpanuna» pororddexra.
JlaBnerune cBeta. ONBITHI

I1.H. Jlebenena.

XUMHYECKOE IENCTBHE CBETA. TEXHUUECKUE
YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE!
¢dboTosmeMeHT, HOTOIATIYNK, COTHEUHAS
Oarapesi, CBETOINO

Hab6mronenue poroaddexra

HA YCTaHOBKE C IIMHKOBOM MJIACTHHOM.
HccnenoBaHue 3aKOHOB BHEIITHETO
doroaddekra.

OOBsicCHEHHE OCHOBHBIX ITPUHIIUTIOB JACHCTBUS
TEXHUYECKHUX YCTPOMCTB,

TaKUX Kak: (hOTOdJIEMEHT, (DOTOIATUHK,
coJIHe4Has OaTapes, CBETOJUO/I; U YCIOBHM
ux 0e30macHOro NpUMEHEHHUs B
MIPAKTHYECKON KU3HH.

Pemenue pacy€THBIX 3a/1a4 € SIBHO 3a/1aHHOM
bu3nUeCcKOil MOJENbIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dhopMyJT KBAHTOBOM OTITHUKH.

Pemienue kauecTBEHHBIX 3a1a4

C OMOpOil HAa U3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.
PacrniozHaBanue pU3HUECKUX ABICHUN

B YU€OHBIX OIBITAX:
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dorosnexTpudeckuit 3pPeKT, CBETOBOE
JIaBJICHUE.

Onucanue N3YYCHHBIX KBAHTOBBIX SIBIICHUH U

HPOLIECCOB
C MCIIOJIb30BaHHEM (PU3NICCKUX BEITHUUH:
CKOPOCTB JIEKTPOMArHUTHBIX BOJIH, JUTHHA
BOJIHBI 1 4aCTOTa CBE€TA,

SHEPIHUs U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mozaens atoMa ToMcoHa. OIBITEI
Pesepdopna no paccesnuro

a-dactul. [ImanerapHas Moziesb aroma.
IToctynatel bopa.

W3nydeHue u nornoiieHne GOTOHOB MpU
Iepexoe aToMa € OJAHOIO YPOBHS SHEPTUU
Ha npyroil. Bunel criektpos. Cnektp
YPOBHEM DHEPIUU aTOMa BOJOPOIA.
BoinHOBBIE CBOMCTBa yacTull. BonHel 1e
bpoiina. KopnyckynsipHo- BOJIHOBO#
Jyanus3M.

CrioHTaHHOE U BBIHYXJCHHOE U3JTy4YEHHE.
TexHudeckue yCTpoWcTBa W
MIPaKTHYECKOE IIPUMEHEHHE:
CIIEKTPAaJIbHBIN aHAJIN3

(cTieKTpOoCKoOI), Ta3ep, KBAaHTOBBII
KOMIIBIOTEP

W3yuenune moaenu onsita Pezepdopna.
IIpoBeneHue sKcrIepuMeHTa

no HaOJIOAECHUIO JIMHEHYaToro  CIEKTpa.
OneHka aOCONMIOTHBIX UM OTHOCHTEJIbHBIX
MOTPEIIHOCTe  M3MEpeHUudl  (U3HUecKux

BEJIMYMH.
N3yuenue monenu aroma: ToMcoHa,
IIJIJAHETAPHOW MOJIEIN aTOMA, MOJEIN aTOMa
bopa.

N3yueHne criekTpa ypoBHEH SJHEPrUU aTOMA
Boiopoaa. OObsICHEHHE TPUHIIUIIOB
JIEUCTBUSI M YCIIOBHI O€301MacHOTO
IIPUMEHEHHUS CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'O KOMIIBIOTEPA.

Pemenne kadecTBEHHBIX 3a/1a4

C OIIOpOM Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKHe

ABJIeHUs 110 TeMe «CTpOEHHE aTOMay.
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PacrnioznaBanue pU3NUECKUX SIBICHUI B
y4eOHBIX OIbITAaX: BO3HUKHOBEHHE
JIMHENYATOro CIIEKTpa U3IIyYCHHUS.
AHann3 KBaHTOBBIX IIPOLIECCOB U
SIBJICHUM C UCII0JIb30BAHUEM IIOCTYJIATOB

bopa

4.3

ATOMHOE A11pO

DKCTIEPUMEHTBI, JOKA3bIBAIOIIIHE
CJIOHOCTB CTPOCHHSI sIJIpa.
OTKpBITHE PATHOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OMpE/ICIICHUIO COCTaBa
PalnOaKTUBHOTO U3ITyUYCHUSI.
CaoiicTBa anbda-, 6era-,

raMma-us3JIydCHUs. Bausaue
pPaanOaKTUBHOCTH Ha  JXUBBIC
OpraHu3MBblI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyknonHas Mozens siipa
I'eiizenbepra-lBaneHko.

3apsn spa. MaccoBoe 4uclio sijipa.
N3otomsl.

Anbda-pacniaz. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. [lamma-
U3NyuyeHue. 3aKoH paJloaKTHBHOIO
pacraza.

OHeprus CBA3M HyKJIOHOB B s7Ipe.
SnepHble CUIIBL.

W3y4eHue 3KkcriepuMeHTOB,
JTOKA3bIBAIOIINX CI0XKHOCTh CTPOSHUS
aTOMHOTO sifipa.

HccnenoBanue TpeKkoB 4acTull (1o
rotoBeiM (hoTorpadusim). Mzyuenue
SJIEPHBIX CUJI, IACPHBIX PEAKIIHIA

CUHTE3a U pacnaja,

TEPMOSIIEPHOTO CUHTE3A.

N3yuyeHne HyKIIOHHOM MOJIENH s apa
I'elizenOepra-lBaHeHKo.

OObscHEHnE yCcTpolCTBA U IPUMEHEHUS
J03UMeTpa, Kamepbl BuiibcoHa, siepHOTro
peakTopa, aTOMHOI GOMOBI.

Pemenue 3amau ¢ onopoit

Ha MTOJTyYeHHbIE 3HAHMUS, B T.4. O 3apsje U
MaccoBOM YHCJIe Apa.

PacrniozHaBanue (pru3nyeckux sBICHUI B
YYeOHBIX OIBITaX U B OKPYIKAIOIIEH JKU3HU:
€CTECTBEHHAsI U UCKYCCTBEHHAS
PaIMOaKTHBHOCTb.
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HedexT Macchl sizpa.

Snepubie peakuuu. JleneHue wu
CUHTE3 S7ep.

Snepubiit  peaktop.  TepmosiaepHbIit
cuHre3. [IpoGneMbl ¥ TEPCHEKTHUBHI
AJIEPHOMN SHEPTETUKH.

OKOJIOTUYECKHE  aCHEeKThl  SJEpHOMN
SHEPreTHKHU.

OnemeHTapHble  yacTulbl.  OTKpbITHE
MO3UTPOHA.

MeTtoap1 HaOMIOICHUS U

pPETrUCTpaLMU AJIEMEHTAPHBIX

YaCTHLI.

OyHIaMEHTAIbHBIE B3aUMO/ICVCTBHUS.
EnuncTBO u3nueckoil KapTUHBI MUpa.
TexHu4eckue ycTponucTea u
IIPAKTUYECKOE IPUMEHEHUE: T03UMETD,
kamepa Bunscona,

SJICpHBIN peakTop, aToMHast 6omba

Ornucanue KBaHTOBBIX SBJICHHUM U MPOIIECCOB C
UCIOJIb30BaHNEM (U3NYECKUX BETUUHH:
MIEpUOJI MTOJTypacnaia, SHEprus CBsI3U aTOMHBIX
anep, NeeKT Macchl sAapa.

AHanu3 npoueccoB U SIBJICHUH C
MCII0JIb30BaHUEM 3aKOHOB U

MOCTYJIATOB: 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsi/ia, 3aKOH

COXpaHEHHUsI MAaCCOBOI0 YHUCIIa,

noctyJsatel bopa, 3akon

PaAMOAKTUBHOIO pacnaja.

Yyacrtue B paboTe Kpyriaoro croia
«DyHaMeHTaIbHbIE B3aUMOIEHCTBHUS.
EnunHcTBO pr3nUecKOil KapTHHBI MUPay.
Hcnonk3oBanue nHGOPMaIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,

CTPYKTYpPUPOBAHUSI, HUHTEPIPETALUU U
MpeACTaBICHHUS NHGOPMAIIHU TPU MOATOTOBKE
COOOIIIEHUH O TPUMEHEHUHN 3aKOHOB
KBAaHTOBOM (PM3UKHU B TEXHUKE U TEXHOJOTHUSIX,
IKOJIOTUYECKUX

aCIeKTax sIePHOU SHEPTETUKU

Hroro no pazneny

15
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Pa3jien 5. DieMeHTHI ACTPOHOMMU U ACTPOPU3UKH

5.1

OneMEeHThl aCTPOHOMUHU
U acTpOPU3UKHI

7

Oranel pa3BuTusa actpoHoMuu. [TpuxnanHoe

¥ MHPOBO33PEHYECKOC 3HAYCHUE
ACTPOHOMHH.
Bun 38€3aH0r0 HEOa. Co3Be3aus, sipKue

3Bé3l[bl, IIJTaHEThI, UX BUAUMOC IBUXXCHUC.

ConHeuHas cucreMa.

Comnie. CojlHEYHasT aKTHBHOCTb.
Uctounuk sneprun CoJiHia U 3BE3]1.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma

«CHEKTpaJIbHBIN KJ1acc —

CBETHMOCTEY. 3BE3/IbI ITIABHOM
IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTEY IJIs 3BE3 ]I IIIaBHOU
IMOCJICIOBATEILHOCTH.

BryTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIe NPECTABIECHUS O
MIPOUCXO0KICHUU U IBOITIOLINH

Connna u 3Bé37. DTanbl )KU3HHA

3BE3 .

Mneunsiii [TyTs — Hama ["anakTuka.
ITonoxxenue u nemxenne CoHIAa B
I'anaktuke. THUITBI raTaKTHK.
PanuoranakTuky u KBa3zaphl.

UYEpHbIe IBIPHI B sIPax rajlakTHK.

[ToaroroBka coobuiennii 06 3Tanax
Pa3BUTHUS ACTPOHOMHUH, O IPUKIIATHOM U
MHUPOBO33PEHYECKOM 3HAUEHUU aCTPOHOMUM,
0 METO/Iax MOJYYEHUS HayUHBIX
ACTPOHOMHUYECKUX 3HAHUN, OTKPBITHUSIX B
COBPEMEHHOI aCTPOHOMUHU.

W3y4eHne coBpeMeHHBIX

IIPEJICTAaBICHUN O IPOUCXOXKACHUN U SBOJIIOLINU
CounHua u 3BE31.

W3y4eHue TUNIOB ralakTHK, paJloralakKTUK U
KBa3apoB.

N3ydeHue nBuxKeHUsI HEOECHBIX TE,
IBOJIIOLIMN 3BE3] U BeeneHHon, mpoueccos,
MPOUCXOISIIMX B 3BE37aX, B 3BE3IHBIX
CUCTEMaX,

B MEKTIAKTUYECKOH CpeJie, MacIITabHOM
CTpyKTyphl Becenennoif. O0bsicHeHue
pacmpenus BeceneHHOM Ha OCHOBE 3aKOHA
Xabbna.

[ToaroToBka kK 00CyXIEHUIO

HEpEIIEHHBIX POOJIEM aCTPOHOMMH.
[IpoBenenmne HaOMIOACHUN HEBOOPYKEHHBIM
rJ1a30M

C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUH JJIs OTIPEACIICHUS
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Bcenennas. Pacuupenue

Bcenennoii. 3akon Xa606:a. Paz6eranue
rajnakTuk. Teopust bosbioro B3pbiBa.
PenukroBoe u3nydeHue.

MacmrabHas CTpyKTypa

Bcenennoii. MeraranakTtuka.
Hepeménusie mpo0iaeMsbr

aCTPOHOMUHU

[IOJIO)KEHUS HEOECHBIX 00OHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOTro MOJyIIApUs U APKHUE 3BE3IBI.
[TpoBenenue HabrOAeHUH B Teaeckon JIyHBI,
mnanet, Miieunoro Ilytu.

YyacTue B AUCKYCCUU O HEPEUIEHHBIX
npo0jeMax aCTpOHOMHUH

Hroro no pazneny

Pazgen 6. O0o0u1aonee MOBTOPeHne

6.1

O06o0waronee
MTOBTOPEHUE

O0600mIeHne W CHUCTEMaTH3alUsA
CoJiepKaHus pa3leloB Kypca
«Mexanukay, «MonekynspHas
¢u3uKa 1 TePMOAUHAMUKAY,
«OnekrponuHamuka», «Konebanusa wu
BOJIHBD, «OCHOBBI CIIEUAIbHON TEOPUU
OTHOCHUTEIIBHOCTH,

«KBantoBass  pusukan, «DIEMEHTHI
ACTPOHOMMUHU U aCTPOPUUKI.

Ponb ¢pusuku u actpoHomuu B
SKOHOMHUYECKOM, TEXHOJIOTHIECKOM,
COLIMANILHOM U 3THYeCcKol chepax
JIESATEIIBHOCTH YEJI0BEKA, POJIb U MECTO
(bU3UKU ¥ aCTPOHOMHUH

B COBPEMEHHOW HAay4YHOU KapTUHE

MHpa, 3HAYEHUE ONUCATEIBHOM,

Yyactue B AUCKYCCUU O poJid GUUKH U
aCTPOHOMUU B Pa3IUYHBIX cdhepax
JIEATENBHOCTH YEI0BEKA.

[ToaroroBka coobIieHu 0 MecTe (PU3NIECKOM
KapTUHBI MUPA B PSTy COBPEMEHHBIX
IIPECTaBICHUI

0 IPUpPOJIE.

Brimonnenune y4eOHbIX 3aaHUH,
JIEMOHCTPHUPYIOIIUX OCBOEHUE OCHOBHBIX
MOHATUH, (PU3UIECKUX BEITMYHUH U 3aKOHOB
Kypca ¢pusuku 10—11 xmaccos
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CUCTEMaTH3UPYIOIIeH, 00ObSICHUTEIHHON U
MIPOTHOCTUYECKON (yHKIIHIMA
buznueckoil Teopun, poib

buznyeckoil Teopuu B

(dbopMUPOBAHUH MTPEICTABICHHIMA

0 pU3NYECKON KapTHHE MHUPa, MECTO
($u3nyecKoil KapTUHBI MUpa

B 00IIIEM Psily COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX NPECTABICHUH O

pUPOJIC

Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB 10 [TIPOTPAMME
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CIIOCOBbI ONEHKH JOCTU/KXEHUA YUHAIIUMUCA ITVTAHUPYEMBbIX
PE3YJIbTATOB

Cucrema oueHUBAHHA IVIAHUPYEMBIX Pe3yJIbTATOB HA YPOKaX (pu3nKH

OCHOBHBIMU HaINpaBJICHUSIMU U LEIIMH OLIEHOUYHOM JIeSITEIbHOCTH B COOTBETCTBUM € TPEOOBAHUAMU
Cranpmapra sSBISIOTCS OLIEHKa 00pa30BaTENbHBIX JOCTIKEHUH 00ydatonuxcs (C LUeIbI0 #moz2o6oi
OUEHKU).

Hmozosana ouenka pe3yn1omamoé OCBOCHHS OCHOBHON 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOI'O 00IIEro 0Opa30BaHMs ONPEAEISIETCS MO pe3ybTaTaM MPOMENCYMOUHOU U UNO020601
ammecmayuu 00y4arouuxcs.

Ilpomesicymounas ammecmayua OCYLIECTBIAETCS B XOJI€ COBMECTHOM OLICHOYHOH
JeSITeIbHOCTH MIE1aroroB U 00yYaIOLIUXCs, T. €. SIBISETCS 6HYMPEHHEll OUEHKOI.

T'ocyoapcmeennas (umozoeasn) ammecmayus BbIITYCKHUKOB OCYILECTBIISETCS BHEIIHUMHU (110
OTHOILIEHMIO K 00pa30BaTEIbHOMY YUPEXKICHHUIO) OpraHaMH, T. €. SIBJISETCS 6HeulHell OUeHKOIL.

OCHOBHBIM OOBEKTOM, COJACPKATEIBHOW H KpHUTEPHATbHOH 0a30id HMTOrOBOH OIEHKH
MIOAITOTOBKU BBIIIYCKHUKOB Ha CTYNEHM OCHOBHOTO 00Iero oOpa3oBaHUSl B COOTBETCTBHM CO
CTPYKTYpOHl IUTaHUPYEMBIX pe3yJbTaToB IO  NpeaMery (M3KMKa BBICTYNAIOT IUIAHUPYEMEBIE
pe3yJIbTaThl, COCTABIISAIOLIUE COepxKaHUE OJI0KOB «BBIMYCKHUK HAYUUTCS».

Ha ypokax ¢u3uku ncnonb3yercsi cucreMa OLEHKH 00pa30BaTeNbHbIX JTOCTHKEHUHN yJaluxcs,
IIPOBOJIUTCSI KOMIUIEKCHBIM MOAXOJ K OLEHKE Pe3yslbTaTOB 0Opa3oBaHMs, I03BOJIAIOLIMNA BECTH
OLIEHKY JIOCTHXEHHUs 00y4arolMMUCs BCeX TPEX IPYyMIl pe3yJbTaToB 00pa30BaHU: JUYHOCHHDIX,
MemanpeomMemHuulX U NPeOMentHbIX.

OneHka JIMYHOCTHBIX Pe3yJbTATOB  IPEJICTaBIsIET COOOW  OLEHKY  JOCTHXKEHHS
00y4arolMMUCS B X0J1€ UX JIMYHOCTHOTO Pa3BUTUS IJIAHUPYEMBIX Pe3yJIbTaTOB, IPEJICTABICHHbBIX B
pasnene «JIMYHOCTHBIE yHHBEpcaldbHblE Y4yeOHbIE JEHUCTBUS» MporpaMmbl  (HOPMHUPOBAHUS
YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBUI.

O0beKTOM OLEHKH JMYHOCTHBIX PE3yJIbTATOB CIYXXKHUT C(HOPMUPOBAHHOCTh YHUBEPCAIbHBIX
yueOHBIX JeHCTBHM, BKIIIOYAEMBIX B CJIEIYIOIIME TP OCHOBHBIX OJOKa:

1) chopMHPOBAHHOCTD OCHO8 SPANCOAHCKOU UOCHMUYHOCMU TAYHOCTH;
2) TOTOBHOCTH K MIEPEXOIY K CaM00Opa3068aHuio Ha OCHO8e YUeOHO-NO3HABAMENbHOU
Momuéayuu, B TOM 4HCII€ TOTOBHOCTb K 8b100py HAnpagieHus npoghuivHo20 00pazoeanus;

3) cOOPMUPOBAHHOCTD  COYUANLHLIX — KOMNemeHyull,  BKIIOYas  IIEHHOCTHO-CMBICIIOBBIC
YCTAaHOBKM M MOpaJIbHbIE HOPMBI, OIBIT COLUUAIBHBIX M MEXKIMYHOCTHBIX OTHOLICHHH,
MIPaBOCO3HAHUE.

B cootBerctBUM ¢ TpebGoBaHusMu CTaHaapTa AOCTHKeHHEe 00Y4YaIOIIMMMCS JUYHOCTHBIX
pe3yJIbTATOB He BBIHOCHUTCSI HAa HTOIOBYI0 OLCHKY, a SBJISETCS IPEIMETOM OLEHKH
3G EKTUBHOCTH BOCIUTATEIHHO-00pa30BaTEIbHON JIEATENFHOCTH 00pa30BaTENILHOTO YUPEkKICHUS
U 0o0pa3oBaTEeNbHBIX CHUCTEM pa3HOro YypoBHsA. [loaToMy oleHKa 53THX pe3yJbTaToB
00pa3oBaTEeNbHON JIEATENIBHOCTH OCYIIECTBISIETCS B XOJI€ BHEIIHUX HEMEepCOHU(HUIIMPOBAHHBIX
MOHHUTOPHHIOBBIX HCCIIEOBAaHUN HA OCHOBE LIEHTPAIM30BaHHO pa3pab0TaHHOI'O HHCTPYMEHTAPHSI.

Onenka MeTanpeIMeTHBIX pe3yJbTAaTOB IIPEICTABISET COOOW OLEHKY JTOCTH)KEHUS
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MpOrpaMMsl.

dopMupOBaHUE METANpPEAMETHBIX pPE3yJbTaTOB oOecreynuBaeTcsi 3a CU€T OCHOBHBIX
KOMIIOHEHTOB 00pa30oBaTeIbHOIO Mpoliecca — y4eOHOro MmpeaMeTa.
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OLIGHKa AOCTHIKCHUA MCTANPCIMCTHBIX PCE3YJIbTATOB IMPOBOAUTCA B XOAC CICAYIOIIUX
mnpoueayp € UCIoJIb30BaHUEM OLICHOYHOT'O HHCTPYMCHTAPUS:

OueHo4vHbIe MpoOUEaYPbI HHcTpyMeHTapHid
CrapToBasi TMarHOCTHUKa CraptoBas TectoBass paborta
Texy1iee olieHUBaHME [IpomexxyTouHbIE M WTOTOBBIE TECTOBBIC
METaIpeIMEeTHON 00y4eHHOCTH paboThI Ha MEXIPEIMETHON OCHOBE,

HafpaBJICHHBIE Ha OICHKY C(OPMHUPOBAHHOCTH
[103HABATENbHbIX, perymsi-TUBHBIX u
KOMMYHUKATUBHBIX JIEUCTBUH TP  PELIECHUU
y4eOHO-T03HABATEIbHBIX u y4eOHo-
MPAKTUYECKUX 3a7lady, OCHOBaHHBIX Ha paboTe C

TEKCTOM
Habumronenue 3a BbINOJIHEHUEM Y4eOHo-TpakTHYeCKue 3a/1aHus,
Y4eOHO-TIPAKTHYECKUX 3aJaHUN HampaBjiIeHHbIE Ha (OPMHUPOBAHHE M OLECHKY
KOMMYHHKaTHUBHBIX, [103HABATEJIbHBIX,
perynsaTuBHbIX Y Y /]
Tekyiee oleHnBaHue Kputepuu onieHkH yueOHOT0 MCCIIEOBaHUS
BBINOJIHEHUS Y4EOHBIX U y4eOHOro IpoeKTa
UCCIICIOBAaHUN U Y4EOHBIX ITPOEKTOB
B paMKax MPOrpaMMbl
Htorosas oueHka Hrorosas TectoBasg pabora Ha
MeTanpeaMEeTHON 00y4YeHHOCTH MEXIIPEAMETHOU OCHOBE
3amuTa UTOrOBOrO Kpurepun onieHKH UTOroBOro
MHIVBUAYAIBHOIO IPOEKTA WHIWBUAYAJIBHOTO IIPOEKTA

OCHOBHOH MpOLENYpOH HTOTOBOM OLIEHKH JOCTHXKEHHUS METAlpeAMETHBIX pe3yJbTaToB
ABIIACTCS 3AUUMA UMO206020 UHOUEUOYATIbHOZ0 NPOEKMA.
Oco0eHHOCTH OLIEHKH UTOTOBOTO MHIMBUYaJIbHOTO MPOEKTA.

NuauBuayanbHbIA UTOTOBOM MPOEKT MpECTaBiIsieT co00M yueOHBIN MPOEKT, BBHIIOIHAEMBIN
oOydaroluMcsi B paMKax OJHOIO WJIM HECKOJbKUX Y4E€OHBIX TMpPEAMETOB C  LENbI0
IIPOJEMOHCTPUPOBATh CBOM JOCTHUXKEHHUS B CAMOCTOSITEIbHOM OCBOCHMM COAEPKAHMS U METOJIOB
n30paHHBIX oObOjacTeil 3HAHUM MM BHUJIOB JIEATETBHOCTH M CIIOCOOHOCTH MPOEKTHPOBATH U
OCYILECTBIIATh 11€€CO00Pa3HYI0 U Pe3yJIbTaTUBHYIO JEATENbHOCTh (yuyeOHO - IMO3HABaTEIbHYIO,
HCCIIEI0BATENbCKY10, KOHCTPYKTOPCKYIO, COLMATIbHYIO, Xy/105KECTBEHHO-TBOPUYECKYIO).

BrinonHenne WHAMBUAYAIbHOIO UTOTOBOTO MPOEKTA SBJIAETCS 005S3aTeIbHBIM ISl KaXk10TO
oOydJarorerocs.

Htorom paboThI 110 MPOEKTY SBISETCS €r0 3aujuma.

PesynbTatroM (IpOAYKTOM) HPOEKTHOM AESITETbHOCTH, KOTOPBIM BBIHOCHUTCS Ha 3alUTY,
MOJET OBITh:

a) nucemennan padoma (d>cce, pedepar, aHATUTUYECKHE MATEPUAIBI, OTYETHI O
IIPOBEAEHHBIX MCCIIEN0BAHUAX, CTEHAO0BbIN I0KIaa U Jp.);

0) mexHnuueckan meopueckas paboma (MarepuaNbHBIi OOBEKT, MaKeT, HWHOE
KOHCTPYKTOPCKOE U3/IeNIne, MyJIbTUMEIUUHBIN U TPOrpaMMHBIN MPOIYKT);

B) OmMuémHble MAmMepuanbl O COYUAILHOMY RPOEKHy, KOTOpPblE MOTYT BKIIIOYAaTh Kak
TEKCTBI, TaK U MYJIbTUMEIUUHBIC IPOTYKTHI.
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B cocmae mamepuanoe, xoropsie TOMKHBI OBITH MOJTOTOBICHBI IO 3aBEPIICHUIO IPOCKTA IS
€ro 3allUThI, B 0053aTEIHHOM MOPSAIKE BKIIOUAIOTCS:

1) BEIHOCUMBII Ha 3aIUTY HPOOYKM RPOEKMHOU 0esmeabHOCHmu, IPEICTaBICHHbIH B OJHOM
13 ONUCAHHBIX BhILIE (HOpM;

2) HOATOTOBJICHHAS] O0YYAIOLINMCS KPAMKAA HOACHUMEbHAA 3ANUCKA K npoekmy (00bEMOM
He 0oJiee 0IHOM MAaIIMHONKCHON CTPaHMIIbI) C YKa3aHUEM JUlsl BCeX IPOCKTOB:

a) UCXO/IHOTO 3aMbICiia, LI U Ha3HAYEHUS IIPOEKTa;

0) KpaTKOro ONKCaHUs X0/a BBIIIOJHEHUS IIPOEKTA U MOJIYYEHHBIX PE3YJIbTATOB;

B) CIIMCKA MCIIOJIb30BaHHBIX HCTOYHUKOB.

s KOHCTPYKTOPCKHMX MPOEKTOB B IIOSICHUTENIBHYIO 3aIllUCKYy, KPOME TOIO, BKIIIOYAETCS

ONMHMCaHNE OCOOCHHOCTEH KOHCTPYKTOPCKHX PEHICHHA, JJIsl COIMAIBHBIX MPOCKTOB — OIMCAHUE
addexroB/aPpdekra oT peanusanu MpoeKTa;
3) kpamkuit oms3vié pyKosoOumens, COACPKAIIUK KPATKyl0 XapaKTePUCTHKY pabOThI

o0yJaro1erocs: B Xo/ie BBIIIOJIHEHUS IPOEKTa, B TOM YHCJIE:
a) MTHUITMATUBHOCTH U CAaMOCTOSTEIILHOCTH;
0) OTBETCTBEHHOCTH (BKJIOYasl JMHAMHUKY OTHOLIEHUS K BBIIIOJIHIEMON paboTe);
B) UCTIOJTHUTEIbCKON JTUCIIUTUTHHEI.

[Ipy Hanmu4uu B BBITOJHEHHOW PabOTE COOTBETCTBYIOIIUX OCHOBAHHMMA B OT3BIBE MOXET OBITH
TaK)Ke OTMEYCHA HOBM3HA TOJIXOJa W/WIH TOTYYCHHBIX PEIICHUH, aKTyaJbHOCTh M TPAKTHUYECKas
3HAYUMOCTD MOJIYYEHHBIX PE3YJIbTaTOB.

OO6mmMm TpeboBaHMEM KO BceM paboTaM SBISETCS HEOOXOAMMOCTh COONIOACHUS HOPM M
MpaBWJI LUTUPOBAHUSA, CCHUIOK Ha pa3jMyYHble MCTOYHUKH. B ciaydyae 3aMMCTBOBAHHSI TeKCTa
pa6oThl (maruara) 6e3 yka3aHus CCbUIOK HAa HICTOYHHK MPOEKT K 3aIUTE HE TOMyCKaeTCs.

3amuTa WHAMBUAYAIBHOIO UTOTOBOTO MPOEKTa OCYIIECTBISETCs B ydeOHOM mpoiiecce (Ha
YPOKE) WX Ha IIKOJIHHOW KOH(EPEHIINH.

[IIkonpHAs KOH(GEPEHIHS TNPEANOYTHTEIbHEE, TaK KAaK HWMEETCS BO3MOXXHOCThH ITyOJIUYHO
MPEJICTAaBUTh PE3yJIbTaThl pabOThI HaJ MPOCKTAMH W IPOJEMOHCTPHUPOBATH YPOBCHH OBJIAJICHUS
00yJaroIUMUCS OTICIBHBIMH 3JIEMCHTAMH MTPOSKTHOM JIeITeITHHOCTH.

OrieHka 3a BBIIOJIHEHHWE UTOTOBOTO MHIUBUAYAIBHOTO POEKTa PUKCUPYETCS B OIICHOYHOM
JUCTE, KOTOPBIM BKIIFOYAETCS B COOTBETCTBYIOIIUIN pa3aen MOpTHOIUO YISHUKA.
B uToroByto oleHKy MeTarpeaMeTHON 00y4eHHOCTH BKIIOYAOTCS Pe3yIbTaThl BHITOIHEHUS
UTOTOBOTO WHINBUAYATbHOTO MIPOEKTA.

PykoBoauTenem nmpoekTa MOXKET ObITh KaK MeJaror JaHHOTO 00pa3oBaTEILHOTO YUPEKICHUS,
TaK U COTPYJIHUK WHOM OpraHU3aIluu WM HHOTO 00pa30BaTENbHOTO YUPEKICHHS, B TOM YHCIe
BBICIILIETO.
NunuBuyanbHbIA UTOTOBBIM IPOEKT OLEHUBAETCA B COOTBETCTBUM C IPUHATBIMU KpUTEpUsAMu. B

OIIEHKE WHJIMBHUyaTbHOTO UTOTOBOTO IIPOEKTA BBIJICJIEHBI MSITh ACTIEKTOB:
1. Ouenka nH(MHOPMALIMOHHON COCTABIISIONICH MPOEKTA;
OLieHKa ucclieI0BaTeNbCKON JeATEIbHOCTH B MPOEKTE;

3. OrueHka MPUKIATHBIX PE3YIbTATOB IMPOEKTA;
4. OrmeHka HUPPOBBIX TEXHOJIOTHH B IPOEKTE;
5. Orenka 3anuThI TPOEKTA.

B coorBercTBMM ¢ OpPUHATOM CUCTEMOW  OIEHKM  BBIACIAIOTCA JBa  YPOBHS
c(hOPMUPOBAHHOCTH HABBIKOB TPOEKTHOW JEATEIBHOCTH: 0a308bili W no@bluleHHbll. | IaBHOE

OTJIMYHMEC BBIACICHHBIX ypOBHeﬁ COCTOUT B CTCIICHH CAMOCTOATCIBbHOCTH 06yqa101uer 0CA B XO0AC
BBIITOJIHCHHA IMPOCKTA, MO3TOMY BBIABIICHHUC U (I)I/IKCEILII/IH B XOJ€ 3alIuThl TOI'O, YTO 06yanOL[IPII>'ICH
CIIOCOOCH BBIMTOIHSATH CaMOCTOATCJIIbHO, 4 YTO — TOJIbBKO C IMOMOMIBIO PYKOBOJUTCIIA ITPOCKTA,
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SIBJISIFOTCS. OCHOBHOM 3aJ1a4ell OLIEHOYHOM JAEATEIbHOCTH.

[Ipy oOlLleHKE MHAMBHUIYaJbHOTO IIPOEKTA HCIOJIb30BATHCA AHANUMUYECKUT NOOX00 X
OMHCAHUIO PE3YyJIbTATOB, COMVIACHO KOTOPOMY IO KKJOMY U3 MPEIJI0KEHHBIX KPUTEPUEB BBOJSATCS
KOJIMYECTBEHHBIE II0KA3aTeNM, XapaKTEPHU3YIOLIUE IIOJHOTY MPOSBICHUS HAaBBIKOB IPOEKTHOU
NeATEIbHOCTH. MakcuMasbHas OLEHKA 110 KaKJIOMY KPUTEPHUIO HE IPEBBIIIAET 3 6amnos. [Ipu
TaKOM IOAXO0J€ JTOCTH)KEHHE 0a30BOro YpoBHs (OTMETKA «yJIOBIETBOPUTENIbHO») COOTBETCTBYET
MOJIYYEHHUIO 10 OAHOMY Oasuty 3a Kaxablil u3 kpurepues (30 6amioB), a JOCTUKEHHUE MOBBIIIEHHBIX
ypoBHEl cooTBeTcTBYeT mnoiyueHuto 50-70 OamioB (orMerka «xopomio») wmwin 80-90 OGamios
(OTMETKa «OTIUYHON).

CooTBeTCTBHE NOTYYCHHBIX OAJJIOB OIIEHKH 32 MTOTOBBIN MPOEKT

«Otmuanao» - 80-90 6amion

«Xopormio» - 50-79 6amnos

«Y nosnetBopuTesbHO» - 30-49 GamioB

JIONOMHUTENBHBIM HMCTOYHUKOM JIaHHBIX O JOCTHXKEHMHM OTIEIbHBIX METalpPeAMETHBIX
PE3YJIBTATOB CIY>KaT PE3YJbTAThl BBHIIOTHEHHS MPOBEPOUHBIX padOT (KaK MpPaBUIIO, TEMATUYECKUX )
0 MpeaAMeTy (pU3HKAa.

B xome Tekyuiei, TeMaTUYECKOM, MPOMEKYTOUYHOM OLIEHKH OLIEHUBAETCS JTOCTH)KEHUE TaKUX
KOMMYHUKATUBHBIX U PETYJIATUBHBIX JEHCTBUI, KOTOPBIC TPYAHO UM HEIEIECO00Pa3HO MPOBEPSITH
B XOJIe CTaHJApTU3UPOBAHHOW WTOTOBOM MPOBEPOUYHON pabOThl, HANpUMEpP YpPOBEHb
c(hOpMUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA WM CAMOOPTaHU3AIIIH.

OuneHka mnpeIMeTHbIX Pe3yJbTATOB IMPEJACTaBIsET COOOM  OLIGHKY  JIOCTHXKEHUS
00y4aroIuMcs TUIaHUPYEMBIX Pe3yJIbTaTOB M0 MPeAMETY (U3UKa.

Cucrema OIICHKM NPEIMETHBIX pe3yJbTaTOB OCBOCHHS Y4YeOHOH mporpamMmbl € y4E€TOM
YPOBHEBOro Mnoaxoaa, npuHsatoro B Cranpapre, NpeArnoiaracT BblAeJeHHe 0a30BOr0 YPOBHA
AOCTHKEHHH KaK TOYKM OTCYETA TIPU TMOCTPOCHHHM BCEH CHUCTEMBI OILIEHKH W OpraHU3aIfu
MHIUBUAYAIbHON pabOThI ¢ 00Y4arOIIUMUCS.

Jis onvcanus TOCTHKEHU 00yYaroIMXcsl yCTaHABIMBAIOTCS CIIEAYIOIINE MSATh YPOBHEH.

ba3oBblii ypoBeHb JOCTH:KEHUH — YpPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE YUEOHBIX
NEHCTBUIM C OMOpPHOM CHUCTEeMOW 3HAaHUM B paMKax JAuana3oHa (Kpyra) BBIIEJIEHHBIX 3afad.
OBnanenue 0a30BbIM YpPOBHEM SIBISIETCA JOCTATOYHBIM JUISl TPOAOJDKEHUS OOydeHus Ha
Cleyrolel CTyleHn 00pa3oBaHus, HO He M0 MPOoQUILHOMY HampaBlieHuo. JloCTHKeHN0 0a30BOT0
YPOBHS COOTBETCTBYET OTMETKA «YyJIOBIETBOPUTEIHHOY (MU OTMETKA «3», OTMETKA «3aUTEHO»).

[IpeBbImienre 0a30BOro YpoBHSI CBUIETEIHCTBYET 00 YCBOSHUU OTIOPHOM CHUCTEMBI 3HAHUU Ha
YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJCHUS y4€OHBIMU AEMCTBUSIMH, a TaKXKE O KPYyrozope,
mupore (WM W30MPATETBbHOCTH) HMHTEPECOB. TakKe BBIICISAIOTCS CIEAYIOIMNE JiBa YPOBHA,
npesBbIlIaONe 0230BbI:

* NOBBIIIEHHBbIH YPOBEHb JIOCTH)KEHHUS IUIAHUPYEMBIX pe3YyJbTAaTOB, OLIEHKA «XOPOIIO»
(oT™MeTKa «4»);

* BBICOKHI YPOBEHb JOCTH)KCHHS IUIAHUPYEMBIX PE3YyJbTAaTOB, OLIEHKA «OTIUYHO» (OTMETKa
«5»).

[ToBBIIEHHBI W BBICOKHM YPOBHHM JIOCTHXKEHUS OTJIMYAIOTCS 1O TIOJHOTE OCBOCHUS
MJIAHUPYEMBIX PEe3yJIbTAaTOB, YPOBHIO OBJIAJICHUS] YYEOHBIMU JEUCTBUSMU U CHOPMHUPOBAHHOCTHIO
MHTEPECOB K JAHHOM MPEAMETHOMN 001acTu.

Jnst onmucaHus MOATOTOBKH OOYYarOIMIMXCS, YPOBEHb JOCTHIKEHUN KOTOPHIX HHKe 0a30BOrO,
BBIJICJISIFOTCS TAK)KE JIBA YPOBHSI:

* IOHMKEHHbIH YPOBEHb JIOCTHXEHUI, OLIEHKAa «HEYIOBIETBOPUTEIBHO» (OTMETKA «2»);
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* HU3KHIl YPOBEHb JOCTHKEHUM, OLIEHKA «IUI0X0» (OTMETKaA «1»).

Henoctuxenne 6a30Boro ypoBHs (OHM)KEHHBIN M HU3KHHM YPOBHH JTOCTHXKEHUH) pukcupyetcs
B 3aBHCHMOCTH OT 00bEMaA U YPOBHS OCBOEHHOT'O U HEOCBOCHHOT'O COZIEPKaHUs IIpeIMETa.

IToHM:KeHHBIH YPOBeHb JOCTH)KEHUI CBUAETEIBCTBYET 00 OTCYTCTBUM CHCTEMaTHUYECKOH
0a30BOIl MOArOTOBKH, O TOM, YTO OOYy4YarOIIMMCS HE OCBOCHO /@K€ U IOJOBHHBI INIAHUPYEMBIX
pe3yJbTaTOB, KOTOpbIE OCBAaMBAeT OOJBIIMHCTBO OOyYaroIIUXCs, O TOM, 4YTO MMEITCA
3Ha4YMTENbHbIE IPOOENbI B 3HAHUSX, JallbHelee o0yuenue 3aTpyaHeHo. [Ipu stom oOyuaromuiics
MOKET BBIIOJHATh OT/AEIbHBIE 3a/laHUsl IOBBIILIEHHOrO YpoBHS. HM3KHMH YpOBeHb OCBOCHMUS
IUTAHUPYEMBIX PE3yJIbTaTOB CBUJETEIBCTBYET O HAJIMYUU TOJIBKO OTAENBHBIX (parMEeHTapHBIX
3HaHUI 10 TpeAMeTy, AalbHelIee 00yueHne MPAaKTHIECKH HEBO3MOKHO. O0yJaromumcst, KOTOpbIe
JIEeMOHCTPUPYIOT HU3KHH YPOBEHBb JOCTHKEHHI, TpeOyeTcs crenuaibHas MOMOIIb HEe TOJBKO I10
y4eOHOMY HpeaMeTy, HO U 1o (OPMUPOBAHMIO MOTHBALMU K OOYYEHHIO, PA3BUTHUIO MHTEpeca K

M3y4yaeMoi TIpeIMeTHOW 00JIacTH, TOHMMAaHUIO0 3HAYMMOCTH TIPEAMETa NI KU3HU U Ap. TOJIBKO
HaJIM4Yue TMOJOXHUTEIbHOW MOTHUBALIMKA MOXET CTaThb OCHOBOH JIMKBUIAIMKM MPOOENOB B 00y4YeHUU
JUISL TAHHOW TPYMIbl 00yYaOIUXCS.

Ouenka J0CTHKEHHSI NPeIMETHbIX Pe3yJbTATOB MPOBOAUTCH B Xo0Je CJeAyIOIIHNX
Nnpoleayp ¢ UCNOJIb30BAHUEM OLEHOYHOT0 HHCTPYMEHTAPUSI:

OueHoyHbIe IPOLEAYPHI HNucrpymMenTapuii

CrapToBas TUarHoCTHKa CrapToBble («BXOIHBIE)
IPOBEPOYHBIE PAOOTHI MO yUeOHOMY
npeaMeTy, KpUTEPUU OLICHKH.

Texky1iee olleHUBaHNUE TPEIMETHON CamocrosTenbHbIe paboTHI,
00y4EHHOCTH IPOBEPOYHBIE PAOOTHI yUEOHO-
M03HAaBaTeNIbHbIE 3a7aUn
Jnarnoctuueckue, TECTOBbIE
paboThI, KPUTEPHUH OIEHKH

Hrorosas oLeHka MpeIMeTHOU HToroBble KOHTPOJIbHBIE paOOTHI
00y4EeHHOCTH 1o npeamery pusmka, KpUTepuu
OLICHKHU

OLIEHOYHBIM HWHCTPYMEHTapuil Il TEKYIIMX W MTOTOBBIX KOHTPOJIBHO-OIIEHOYHBIX
MpoLeayp pa3padbaTbiBaeTCs yuuTeneM GU3UKH U COCTaBiIsAeT OaHK paboT.

KoHTposib u oleHKa pe3ysibTaTOB OCBOCHHUS YYEOHOW JAMCIHUIUIMHBI OCYIIECTBIISICTCS
npernojaBaTelieM B TPOIEcCe MPOBEACHHs JTa0OpaTOPHBIX paboOT, TECTHUPOBAHHS, KOHTPOJIBHBIX
paboT, TMarHOCTHYECKUX padoT, a TaK)KE BBHIIOTHEHUE 00YyJarONUMHUCS HHIUBUIYaJbHbIX 3aJaHUM,
MPOEKTOB U UCCIIECAOBAHUM.
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OIIMCAHUME MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOJAUYECKOI'O
OBECIIEYEHMUSA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

«Duzukay. A.B.Ilepoimkun. «Jpodar

METOANYECKUE MATEPHUAJIbI UL YYUTEJISA

MeTtoandeckoe mocodue st yunrens. «podar

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET 7- 9 KJIACCbI
Lndposoit 0Opa3oBaTeNbHBIN KOHTEHT.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
YUYEBHOE OBOPYJIOBAHHUE

CrpaBo4HBIC TAOJIHIIBI

OBOPY/IOBAHHE JUIs1 [IPOBE/IEHHS! IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPAILMIA

HoyTt0Oyk, npubops! 1 000pyI0BaHUE sl IEMOHCTPAIUN U HATJISTHBIC TTOCOOUSI.
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