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Cankr-IlerepOypr
2022



=

MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mno ¢usuke s 10-11 kmaccoB pazpaboTaHa Ha OCHOBE MPUMEPHOW MPOTPaMMBI T10
¢usuke cpemHero oOpazoBanus (Pusmka 11 xmace. Paboume mporpammel. : ydeOHOe mocobue st
o0mieoOpa3oBarenbHbIX opranu3anuii [cocraButens E.H. Tuxonosal.
M. : Ipoda, 2020. — 400 c.).

[Iporpamma COOTBETCTBYET YYCOHHKAM:
®wusuka : 10 kmace. 'S Msakumes, M.A. IlerpoBa — Mockga. [Ipoda.
®dwusuka : 11 kmace. .5 Makumes, M.A. IlerpoBa — Mockga. [Ipoda.

Cpok peanu3zanuu nNporpammsl — 2 roja.

HOPMATHUBHBIMU JTOKYMEHTAMMW IS COCTABJIEHUSI PABOYEN ITPOI'PAMMBI

SIBJISTFOTCSL:
1. ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoit denepannn» ¢ n3MEeHEHUIMHU
Y JIOTIOJTHEHUSIMH,
2. @enepanbHBIA  TOCYAAPCTBEHHBIM  00pa30BaTeNbHBIA  CTAaHAAPT CpeAHEro oO0mero  oOpa3oBaHMS,
YTBEPKIACHHBIN TpuKa3oM MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897,
3. [Ipukaz MunucrtepctBa npocsemenus Poccuiickoit @enpepaunu ot 20.05.2020 r. Ne 254  «OO0
VTIBEp)KIECHHH (elepaTbHOrO TIepeyHsl Y4eOHWKOB, PEKOMEHJYEMBIX K WCIIOJIb30BAHUIO TPH pPEaTH3alNuN
UMEIOIINAX TOCYNApCTBEHHYIO aKKPEIUTAIMI0O 00pa30BaTENbHBIX MPOTpaMM HA4ajJbHOTO OOIEro, OCHOBHOTO
obmero, cpeaHero ooIero 0opa3oBaHusm»;
4. OcHoBHast 0OpazoBaTeNbHAsI MPOTPpaMMa CPEHETO 00IIero 00pa3oBaHus;
5. Pacnopsoxkenne Komwurera mo oOpazoBanmio N 801-p ot 15.04.2022 «O dopMupoBaHUU KaJ€HIAPHOTO
yueOHOro rpaduka TOCyTapCTBEHHBIX 00pa3oBaTeNbHBIX YyupexaeHuin Cankr-IlerepOypra, peamusyromero
OCHOBHBIE 0011I€00pa3oBaTeIbHbIC MporpaMMbl B 2022/2023 yueOGHOM ToIy»;
6. JlokanpHbIe aKThl Y4€OHOTO 3aBEJICHHUS:
e [losoxxenue o paboyeit mporpamme;
e [TonoxeHne 0 BEIGHUU IEKTPOHHOTO KJIACCHOTO XKypHaa;
e [Tonoxenne o ¢opMax, NEPUOAUYHOCTA M TOPSAAKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH, IMPOMEKYTOUHOU U

HUTOTOBOM aTTeCTalMU 06y‘~IaIOH_II/IXC$I.

7. HpOFpﬁMMH, CO31aHHBIC Ha OCHOBC Q)eﬂepanLHoro TroCcyaapCTBECHHOI'O o6pa30BaTeanor0 CcTaHJapTa.

Oowue yenu yueonozo npeomema.

® (l)OpMI/IpOBaHI/Ie y 06Y‘IaIOH_II/IXCSI YBEPCHHOCTH B ICHHOCTU 06p830BaHI/ISI, 3HAYUMOCTH (I)I/IBI/ILICCKI/IX
3HAHUH 71 KaKI0ro YelIOBeKa He3aBUCHUMO OT €ro HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIIBHOCTH,

® OBJIAZICHUEC OCHOBOIIOJArarIrMu (1)I/I3I/I‘-ICCKI/IMI/I 3aKOHOMCPHOCTAMHU, 3aKOHAMU U TCOPUAMU,
paciiupeHuC 00BEMa HCIIOJIB3YEMBIX (I)I/I3I/I‘-ICCKI/IX HOHHTHﬁ, TCPMUHOJIOTUH U CUMBOJIMKH,

® nmpuoOpeTeHHe 3HAaHUKW O (YHAAMEHTATbHBIX (U3UYECKUX 3aKOHAX, JIeKAIIMX B OCHOBE
COBPEMEHHOW (U3MUYECKON KapTUHBI MUpPA, O HauOoJee BAXHBIX OTKPHITHIX B 00JacTu (PU3UKH,
OKa3aBIIUX OMNpENENsIoNlee BIUSHAE HA pPAa3BUTHE TEXHUKA U TEXHOJOTHH, IMOHUMaHUE
(bu3MuecKo#l CYIIHOCTH sIBICHUH, HaOIr01aeMbIX BO BeeneHHoi;

® OBIAJICHHEC OCHOBHBIMH METOJAAMHM HAYYHOT'O TO3HAHHS MPHPOJBI, UCTOIb3YeMBIMHU B (pu3mKe
(mabnrofeHue, OMHUCaHWE, W3MEPEHHE, BBIABWKCHHE THIOTE3, MPOBEACHHE HKCIEPUMEHTA);



OBJIAICHUC YMCHUSAMU 06pa6aTbIBaTB JAaHHBIC SKCIICPUMCEHTA, 00BACHATH MOJIYYCHHBIC PC3YyJIbTAaThI,
YCTaHAaBJIMBATb 3aBUCUMOCTU MCKIAY @HSI/IHCCKI/IMI/I BCJIIMYMHaAMM B Ha6JIIOI[aeMOM SABJICHHUH, ICJIaTh
BBIBO/JIBI,

® 0TpaboTKa YMEHHS pemiaTh PU3NIECKHUE 3a/Ia4d PA3HBIX YPOBHEH CII0KHOCTH;

® npuoOpeTeHue: OmbITa Pa3HOOOPA3HON NEesITEeIBHOCTH, ONBITA MO3HAHUS M CAMOIIO3HAHUS; YMEHUN
CTaBUTh 3aJayd, pemarb MNpoOJeMbl, NPUHUMATh pEIIeHUs, WCKaTh, AaHAIW3UPOBATh H
oOpabarbiBaTh HMH(OPMAIMIO; KIIOYEBBIX HABBHIKOB (KIIIOYEBBIX KOMIIETCHIUH), WMEIOIINAX
YHHBEpCAJbHOE 3HAYC€HHWE: KOMMYHHUKAI[MH, COTPYAHHWYECTBA, H3MepeHHi, 3(dekruBHOrO H
0€30I1aCHOTO MCIIOJIb30BAHMS PA3IMYHBIX TEXHUYECKHX YCTPOICTB;

® OCBOGHHE CIIOCOOOB HCHONB30BAHUS (U3NYECKUX 3HAHWUN Il PEHICHHS MPAKTHUECKUX 3ajad,
OOBSICHEHUS! SIBJICHUN OKpYXKaromed AeWCTBUTENHHOCTH, OOecredyeHus: 0e30MacHOCTH JKU3HU |
OXpaHbl IPUPOIBL;

® pa3BUTHE II03HABATEJIbHBIX MHTEPECOB, HWHTEIJIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH B
rpouecce MpUOOpEeTeHUs: 3HAHUM C HCIOJIb30BAaHUMEM pAa3IMYHbIX HMCTOYHHUKOB HH(POpMAIUU U
COBPEMEHHBIX HWH(MOPMALIMOHHBIX TEXHOJOTUH; yMeHUH (OpMyaupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIMI0 MO OTHOIIEHHIO K (hU3HUECKOM HHPOpMAIMH, NOJydaeMOM U3 Pa3HbIX
HMCTOYHUKOB;

® BOCHHTAaHHEC YBAXHUTCIBbHOTO OTHOLICHUA K y‘-IéHI)IM U HUX OTKPBITUAM, YYBCTBAa T'OPAOCTH 3a
POCCHUICKYIO (PU3HUECKYIO HAYKY.

Onucanue mecma yuedno20 npeomema é yueoHom niamne
Jannas pabouast mporpamma no ¢Gpu3uke ajisi 6a30BOTO YpOBHS COCTaBJIeHA U3 pacyeTa 136 yacoB Ha JBa roja
o0y4enwus (mo 2 yaca B Hemento B 10 u 11 kmaccax)

[Inanupyemble pe3ybTaThl

JlesTensHOCTh 00pa30BaTENbHON OpraHu3anuu obmero odpazoBaHus npu oOydeHHH (pU3MKE B CpeqHeit
IIKOJIE JOJKHa OBITh HampaBieHa Ha JOCTHKEHHE OOYYaloIMMHUCA CJICAYIOHNINX JIMYHOCTHBIX
pe3yJibTaTOB!

® yMeHHE yIpaBiIsaTh CBOCH MO3HABATENbHOM AEATENbHOCTHIO;

® TOTOBHOCTb U CHIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE€ CaMOOOPa30BaHUIO, Ha IPOTSKEHUH Beel
KHU3HHU; CO3HATEJIbHOE OTHOIIEHHWE K HENPEpPhIBHOMY O00pa30BaHMIO KaK YCIOBHUIO YCIIEHIHOMN
poeccuoHaIbHON 1 00LIECTBEHHON JIeATEIbHOCTH;
® yMeHHE COTpPYAHMYATb CO B3pOCIBIM, CBEPCTHMKAMM, JETbMM MIIAJIIEr0 BO3pacTa B
o0Opa3oBaTesibHON, yueOHO-UCCIIe10BaTEIbCKON, MPOEKTHOM U APYTUX BUJAX JEATEIbHOCTH;
® chOopMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
0CO3HaHME 3HAYUMOCTH HayKH, BJIAJICHUs TOCTOBEPHON MHGpOpMaLueil 0 nepeoBbIX JOCTHKEHU X
U OTKpPBITUAX MHPOBOH M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAaHUSAX 00
YCTPOMCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY;
® YyBCTBO FOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;
®  [I0JIOXKUTEIBHOE OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;
® HKOJIOTHYECKas KyJIbTypa, Oepe’kHOE OTHOIIEHHE K POJHOM 3emiie, MPUPOIHBIM OboratcTBaM Poccun
U MUpa, INOHUMAaHHE OTBETCTBEHHOCTU 3a COCTOSIHME IPUPOAHBIX PECYPCOB M Pa3yMHOE
IIPUPOIOIIOJIL30BAHUE.
MeTtanpeaMeTHbIMU Pe3yJbTATAMM OCBOCHUS BBITYCKHUKAMHU CPEIHEN IIKOJBI MPOTPaMMBbI 10 (pU3HKe
SBJISIFOTCSL:

- 0CBOeHUe pe2YNAMUBHBIX YHUBEPCATbHBIX YUEOHbIX OeUCMBULL:

® CaMOCTOATCIIBHO ONPECALCIATH ECIH, CTABUTh U (bOpMYHI/IpOBaTB COOCTBEHHEIE 3aJa4yu B
06pa3OBaTCHBHOfI ACATCIIbBHOCTH U )KU3HCHHLIX CUTYAlUAX;

® OILICHMBATb PECYPCHI, B TOM YHUCJIE BpeMs U APYTME€ HEMATCPHUAIBHBIE PECYPCHI,



HEOOXOIUMBIC JUIS TOCTHKEHUS TIOCTAaBICHHON paHee IeIu;

COTIOCTABJISITh MMEIOIIUECS BO3MOXXHOCTH M HEOOXOIUMBIC Ui JOCTHIKCHHSI LIETTH PECYPCHI;
OIPEAENATh HECKOJIBKO ITyTEN TOCTUKEHUS TOCTABICHHOW LIENH;

3a7aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPBIM MOYKHO OIPEAEIUTh, YTO LEJb JOCTUTHYTA;
COIIOCTABJISITh TOJIYYEHHBIA PE3YyJIbTaT AEATEIBHOCTU C IOCTABJIICHHOW 3apaHee LEJbIO;

OCO3HaBaTh HOCTICICTBUS JOCTHKEHUS IIOCTABJICHHOU HelMM B JESATENIBHOCTH,
COOCTBEHHOM KHU3HH U KU3HU OKPYKAFOIIUX JTFOJICH;

~OCB0€HUE NO3HABAMEIbHBLLX YHUBEPCATIbHbLX y‘%eﬁllblx oeticmeuii:

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIUIO C pa3HBIX TIO3UIIHIA;
pacro3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B HH(YOPMAITMOHHBIX HICTOYHHUKAX;

HCIIOJIb30BATh Pa3Iu4HbIE MOJEIBHO-CXEMATHYECKUE CPEICTBA VISl NPEIACTABICHUS BBISABICHHBIX
B UH(OPMALMOHHBIX HCTOYHUKAX MPOTUBOPEUHIA;

OCYIIECTBJISATh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MOWCK M CTaBUTh Ha €r0 OCHOBE HOBBHIE
(yueOHbIC U MTO3HABATEIHHBIC) 33/1aUH;

MCKaTh U HAXOAUTh 000OIIEHHBIE CIIOCOOBI pEeLICHHS 3a/]1a4;

MNPUBOJUTH KPUTHUYCCKUC APryMCHTBI KaK B OTHOIICHHUHN CcOOCTBEHHOTO CYXXICHHA, TaK U B
OTHOIIIEHUH JIEUCTBUN U CY>KJIEHUU IPYTrOro 4eJIOBEKa;

aHAJIM3MPOBATh U IMPeoOpPa3oBbIBATh MPOOIEMHO-NPOTUBOPEUUBBIE CUTYallUH;

BBIXOOHWTH 3a paMKH yqe6Horo opeaMeTa U OCYHIECTBIIATh ueneHar{paBneHHmﬁ IIOHUCK BO3MOXHOCTH
LIMPOKOTO MEePEeHOca CPEJICTB U CIOCOOOB AEUCTBUS;

BBICTpaNBaTh HHIMBUIYAJIbHYI0 OOpa30BaTENIbHYI0 TPAECKTOPHUIO, YUUTHIBAs OTPAHUUYCHHS CO
CTOPOHBI IPYT'MX YY4aCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

3aHMMAaTh pa3Hble MO3UIMH B IO3HABATEIBHON NEATENBHOCTH (OBITh YYEHHUKOM U YUYHUTEIEM;
dbopmynupoBaTh 00pa30BaTEIbHBIA 3alpOC M BBINOJHATH KOHCYJIbTaTHBHBIE  (DYHKUIUU
CaMOCTOSITENIbHO; CTaBUTh NpoOiieMy M paboTaTh HaJa €€ pellleHHuEeM; YIPaBIsATH COBMECTHOM
M03HABATEIbHON AEATEIbHOCTHIO U NOTYMHATHCS);

~0C60€HUE KOMMYHUKANMUBHbLX YHUBEPCATIbHbBLX y’-l€6Hle oeticmeuil:

OCYILIECTBIISTH JIEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU
00pa3oBaTeNIbHOM OpraHu3allny, TaK U 3a €€ IpeeiaMu);

MPU OCYIIECTBJICHUU TPYNIOBOW pabOThl OBITh KaK PYKOBOJAWUTENEM, TaK W YJIECHOM IPOCKTHOM
KOMaH/Ibl B pa3HBIX pOJIsIX (TE€HEpaTOPOM HJCH, KPUTUKOM, WCIIOJTHUTENIEM, IPE3ECHTYIOIMHUM U T.
1.);

pa3BEPHYTO, JIOTMMHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HUCIIOJIb30BAHMEM AaJIEKBAaTHBIX
(YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(DIUKTOTEHHbIE CUTyallMd M MPEAOTBpaIlaTh KOHGIMKTHI A0 MX aKTUBHOMN
ha3zwr;

COTI'JIaCOBBIBATh MO3UIMM  YWICHOB KOMaHIbl B TMpolecce  paboThl  Haa  OOIMHMM
MPOYKTOM/pEIIEHUEM;

MIPEJICTaBIATh MYOJUYHO PEe3yIbTaThl MHAUBHUAYAIBHOMN U IPYNIOBON ACSITEILHOCTH KaK Mepes
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayIuTOPUEH;

noaOupaTh MapTHEPOB Ui JAEIOBOM KOMMYHHUKAIMU, HCXOHs M3 COOOpaskeHUi
PEe3yJIbTATUBHOCTHU B3aUMOJEHUCTBUS, & HE JIMYHBIX CUMITIATHH;

BOCIIPUHUMAThH KPUTHYECKHE 3aMEUaHUs KaK Pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (POpPMYIHPOBATH KaK KPUTHUYECKHE, TaK U OJOOpHUTENbHBIC 3aMEYaHHs B aJpec
JIpYyTUX JIOAeH B paMKaxX JeIOBOH W 00pa3oBaTeNbHON KOMMYHUKAlMK, W30eras mpu STOM
JINYHOCTHBIX OLIEHOYHBIX CYKJICHUMU.

Hpe)lMeTHbIMI/l pe3yjabTaTaMi OCBOCHUSA BBLIITYCKHUKaAMHU CpCI[HCfI IIKOJIbI MpOTpaMMBbI I10 (I)I/ISI/II(C Ha
0a30BOM YPOBHE ABJIAIOTCA:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI O 3aKOHOMEPHOU CBSI3HM U TIO3HABAEMOCTH SIBJICHUN TPUPOIBI,
00 0OBEKTHBHOCTU HAYYHOTO 3HAHHUS, O POJIM M MeCTe (PM3UKU B COBPEMEHHOUN HAay4HON KapTUHE



MUpa; TIOHUMaHuEe poiu (GU3KMKKU B (GOpMUPOBAHHH KPYro3opa u (yHKIHMOHATIHHONH IPaMOTHOCTH
YeJI0BeKa Ul PELICHUS TPAKTUYESCKUX 3a/1a4;

BIIQJICHUE OCHOBOIIOJIATAIONIUME (U3HUECKUMU TOHSATUSMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TEOPHUSMU; YBEPEHHOE IMOJIb30BaHUE (PU3MUECKON TEPMUHOJIOTHEH I CHMBOJIUKOM;

c(hOPMHUPOBAHHOCTH MPEACTABICHUA O (PU3MUECKON CYITHOCTH SBICHUH MPUPOJIBI (MEXaHUYECKHX,
TEIJIOBBIX, AJIEKTPOMATHUTHBIX U KBAHTOBBIX), BHJAaX Marepuu (BELIECTBO M TMOJE), JBHKECHUU
Kak Croco0e CyIIeCTBOBAaHUSI MaTEpUH; YCBOCHUE

OCHOBHBIX HJEH MEXaHWKH, aTOMHO-MOJIEKYJSIPHOTO YYEHHs O CTPOCHHMH BEIIECTBA, HJIEMEHTOB
AIIEKTPOAMHAMUKN U KBAaHTOBOW (PM3HKH; OBJIAaJCHHE MOHATUHHBIM aIrlapaToM ¥ CUMBOJNYECKUM
SI3BIKOM (DH3HKH;

BJIaJICHHE OCHOBHBIMH METOJaMHU HAy4YHOTO IMMO3HAHWS, UCIOJB3yeMBbIMU B (DU3UKE: HAOIIOJCHHUE,
ONMCaHUE, U3MEPEHHE, SKCIIEPUMEHT; BJIaJIECHUE YMEHUSIMH 00padaThiBaTh pe3yabTaThl U3MEPEHNUH,
oOHapy)XMBaTb 3aBHCHUMOCTb MeEXay (U3NYECKUMU BEJIWYMHAMH, OOBSACHATH MOJIy4YCHHbBIE
pe3ynbTaThl U JI€1aTh BEIBOBL;

BJIaJICHUE YMEHUSMM BBIJBUTATh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraromINX (U3NUYECKUX
3aKOHOMEPHOCTEN M 3aKOHOB, NMPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CpPEACTBaMH, (POpMYIHpYs
1[eJ1b UCCIIE0BAHMSI; BIaICHUE YMEHUSMHU OIMUCHIBATh U OOBACHATH CAMOCTOSTEIbHO MPOBEIEHHBIE
SKCIEPUMEHTBI, AHAJU3UPOBATh PE3yIbTaThl IOJYYEHHOM W3 OSKCIEPUMEHTOB HH(MOpPMALIUY,
ONPEICIATH JOCTOBEPHOCTD IOJYYEHHOTO PE3YJIbTATa;

YMEHHUE PelIaTh MPOCThIE U CIIOKHBIE (PU3UIECKUE 3a]a4H;

chOpMUPOBAHHOCTh YMEHHS TPUMEHSTH TOJYYEHHBIC 3HAHUS 11 OOBSCHEHUS YCIOBUM
NMpoTeKaHuss (U3UYECKUX SBICHUA B TPHUPOJE U JUIA TPHHATHS TPAKTHYCCKUX PEIICHUN B
MMOBCETHEBHOM KM3HU,

MOHUMaHKHE (PU3UIECKUX OCHOB M MPHUHITUIIOB ACUCTBUS (paOOThl) MAllIMH U MEXaHU3MOB, CPEJICTB
MEPEBIKEHUSI W CBSI3U, OBITOBBIX NMPUOOPOB, IMPOMBIIUICHHBIX TEXHOJIOTHYECKHX ITPOIIECCOB,
BIMSHHUS WX Ha OKPYKAWONIYI0 Cpely; OCO3HAaHHE BO3MOXKHBIX TIPUYMH TEXHOTEHHBIX U
AKOJIOTUUYECKHUX KaTtacTpod;

chOpMUPOBAHHOCTh COOCTBEHHOW TMIO3HMIIMM IO OTHOIICHHWIO K (Qu3ndecko uHpopManuu,
M0JTy4aeMO# M3 pa3HbIX HCTOYHHUKOB.

IIpenmeTHble pe3yabTAThl OCBOCHMS BBIMYCKHUKAMU CpeIHEH WIKOJBI MpOorpaMMbl MO (u3uke Ha
yrayOnE€HHOM YpPOBHE JOJDKHBI BKJIIOYATh TpeOOBaHMS K pe3ylbTaTaM OCBOEHHs 0a30BOro Kypca u
JOTIOTHUTEIBHO OTPAXKATh:

C(bOpMI/IpOBaHHOCTB CHCTEMBI 3HaHMH 00 O6H_II/IX (1)I/IBI/ILICCKI/IX 3daKOHOMCPHOCTAX, 3dKOHaX H
TCOPpUAX U HpeI[CTaBJ'ICHI/Iﬁ (6] HeﬁCTBHH Bo Bcenennoi (bI/I3I/I‘IeCKI/IX 3aKOHOB, OTKPBITEIX B 3€MHBIX
YCIOBHUAX;

OTpabOTaHHOCTh YMEHHs UCCIIEIOBAaTh M aHAIM3UPOBATh Pa3HOOOpa3Hble (pU3MUECKUE SIBICHUS U
CBOMCTBa 00BEKTOB, OOBSACHATH IreO(PU3NUECCKHE SABICHUS U MPUHIUIBI PA0OTHI M XapaKTEPUCTUKH
pruOOPOB U YCTPOICTB;

BIIQJICHHE METOJIaMH  CaMOCTOSITENIbHOTO  IUIAHUPOBAaHUS W NPOBEACHHUS  (PU3MYECKHUX
SKCIEPUMEHTOB, OMMCAHUSA W aHAIMU3a IMOJYYEHHON H3MEpHUTENbHOUW WH(OpMALIUHU, ONpeAeTIeHHS
JOCTOBEPHOCTH MOJIYUEHHOIO pe3yNbTaTa;

chOpMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH MOCEACTBUS OBITOBOM

n l'[pOPI3BOI[CTBCHHOI>i ACATCIIBHOCTH 4YC€JIOBCKaA, CBSI3aHHOM C CI)I/I3I/I‘-ICCKI/IMI/I nponeccamu, € Ju(0%3%000%07¢
9KOJIOTUYECKOHM 0€301aCHOCTH.



Conep:xanue

n/u

HasBanue
pasjaena

Koy
€CTBO
JacoB

Conepxxanue y4eOHOro pasesia
OcHOBHbBIE H3y4aeMble BOMPOCHI

Konrtpoas
(mpakTHYecKue U
J1abopaTopHbIe
padoThI,
TBOpYECKHUE U
NMPOEKTHbIE
padoThl, IKCKYPCHH

u 1p.)

10 knacc (68 yacoB, 2 yaca B HeIe/I10)

1 Brenenue. 1
®dusuka u
€CTECTBEHHO-
Hay4HBIH METOJT
TTO3HAHUS
TIPUPOIBI
1.1 | ®uzukan 1 ®dusnka — QyHgamMeHTaIbHas HayKa O
€CTECTBEHHO- npupojie. HaydHslil MeTO 1 TO3HAHUS MUpa.
Hay4HBI METOJT B3aumocss3p Mexay Gpu3nkoit 1 [pyrumu
TTO3HAHUS €CTECTBCHHBIMH HayKaMH. MeTOIbI
MIPUPOBI HAy4YHOTO HCCe0BaHUs (PU3HUECKUX
ABieHU. PU3ndyecKne BEITMYNHBI.
[TorpentHocTn n3MepeHu HU3NIECKUX
BEJIMYMH. MoieTupoBaHUE SIBJICHUIN U
IIPOLIECCOB NMPUPOJIBI. 3aKOHOMEPHOCTh U
CIy4alHOCTh. PU3NYECKUE 3aKOHBI U
rpaHuLpl UX NpuMeHUMocTU. Dusnyeckue
TEOPHUH U MPUHLHUII COOTBETCTBUSA. Pob 1
MecTo (GU3UKU B POPMUPOBAHUHU
COBPEMEHHOU HAyYHOU KapTUHBI MHUpA, B
MPAKTUYECKOU ESITEIILHOCTH JIOJICH.
®du3nka u KyJIbTypa.
2. Mexanuka 27




2.1

Kunemartuka

Mexanuueckoe apuxeHue. CucreMbl
oTcuéra. CKajlsipHble U BEKTOPHbBIE
¢du3znyecKue BeTUIUHBL. MarepuaibHas
Touka. [locTynarensHoe NBUKEHUE.
Tpaekropus, yTh, NEPEMELICHUE,
KOOPJUHATA, MOMEHT BPEMEHU, IPOMEKYTOK
BpEMEHHU. 3aKOH OTHOCUTEITLHOCTH
IBIKEHUs. PaBHOMEpHOE TPSIMOJIMHEHOE
nBxeHne. CKOpocTb paBHOMEPHOTO
MPSMOJIMHENHOTO IBUKEHUA. Y paBHEHUE
PaBHOMEPHOTO JBIKEHUs. [ 'paduku
PaBHOMEPHOTO JBUKEHUS

HepaBnomepnoe nemxenue. CpenHss
CKOPOCTh. MTHOBEHHAsI CKOPOCTb.
Yckopenue. PaBHOYCKOPEHHOE IBHOKEHUE.
YpaBHEeHHE PAaBHOYCKOPEHHOTO JIBIKCHHSL.
I'paduku paBHOYCKOpPEHHOTO

nBrxenus. Ceoboonoe naoenue meil.
Yckopenue c60600n020 naoenus.

JIBM>KEeHME IO OKPYKHOCTH € TOCTOSIHHOM TIO
MO/IyJIIO0 CKOPOCTHIO. L{eHTpocTpeMurensHoe
YCKOPEHHE.

YVenosas ckopocmoe, uacmoma u nepuoo
oopaweHus.

JlabopatopHas
pabota Ne 1
«H3yueHune
JIBYDKCHHUS Tella,
OpOIICHHOTO
TOPU30HTAIEHO

2.2

3aKOHBI
TUHAMUAKUA
Hrrorona

SBnenune nnepuun. Macca u cuia.
WNueprimanbHbIe CUCTEMBI OTCUETA.
Bsanmonetictsue Ten. CioXeHHUe CUIL
[lepBblii, BTOPOW U TPETHUI 3aKOHBI
Hrrorona.

Tpunyun omnocumenvrnocmu I anunes.

2.3

Cuisl B
MEXAHUKE

3aKOH BCEMUPHOT'O TATOTEHUSI.
['paBUTaIIMOHHAS IOCTOSIHHASI.

Cuna tsoxectu. Cuna masxcecmu Ha Opyaux
nianemax. Ilepsas kocmuueckas ckopocme.
Jsudicenue HebecHvlx mel U CHYMHUKOS.
Bec u HeBecoMocTb.

Cunel ynpyroctu. 3akoH ['yka.

Cuuibl TpeHusL.

JlaGopaTopHast
pabota No2
«13mepenue
XKECTKOCTU
MPY>KHHBD)
JlaGopaTopHast
pabora Ne 3
«3mepeHnne
koa¢punmenra
TpeHus
CKOJIBKCHUS»




2.4

3aKoHBI
COXpaHEHUS B
MEXAHUKE

Nmnynec Tena. Umnynbe cuibl. 3akoH
COXpaHEHHUS UMITyJIbca. PeakTuBHOE
TIBHOKCHUE.

PaGora critbl. MOIIHOCT®B.

Kunernueckas sneprus.

Pabora cunbl Tsokectu. [loTeHmanpHas
SHEPrus Tella B TPABUTAMOHHOM TIOJIE.
Pa6ota cunel ynpyroctu. [loTeHnmanbHas
SHEPTHs ypyro AehopMUPOBAHHOTO TeA.
3aKOH COXpaHEHUsI MEXaHMYECKOW YHEPTHH.

2.5

Cratuka

PaBHOBecue MaTepraIbHON TOYKU U
TBEpAOro Tena. Buael paBHOBecHs. Y cl0BUS
paBHOBECHSI.

MoMeHT cubl.

2.6

OCHOBBI
THJIPOMEXaHUKH

Hasnenue. 3axoH [Tackamns. PaBHoBecue
JKUJKOCTH ¥ Ta3a. 3aKOH ApXumesa.
[InaBanwue teu.

Jlsuoicenue srcuoxocmu. 3axon bepuynnu.
Ypaenenue bepuynnu.
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[IpoBepka
3HAHUU

KoHnTponsHas
paborta Ne 1 mo

pasJiesiam rnepBoro

TTOJTYTOJTHST

MonekynspHas
¢busuka u
TEPMOJMHAMHUKA

17

3.1

OCHOBBI

MOJIEKYJISIPHO-
KUHETUYECKOM
teopuun (MKT)

MonekynspHo-kuaetnaeckas Teopus (MKT)
CTPOEHMS BEUIECTBA U €€
3KCIIEPUMEHTAJIbHBIE I0Ka3aTeNIbCTBA.
BbpoyHOBCKOE IBUKEHHE.

TemmepaTypa u TEIIOBOE PaBHOBECHE.
Ixane! Lenbcus u KenbBuna. AOCOIIOTHAS
TEeMIIepaTypa Kak Mepa cpeHen
KMHETHYECKOUN SHEPIUH TEIIOBOTO
JBUKECHUSI YaCTHULL BELLIECTBA.

Cuiibl B3aUMOJICHCTBUSI MOJIEKYJI B Pa3HBIX
arperaTHbhIX COCTOSIHUSIX BEIIECTBA.
Mogenb «uaeanbHbIi ras3y.

JaBnenue raza. Cesi3b MEX/1y JaBICHUEM U
CpEeIHEH KUHETUYECKON dHEPruen
MOCTYINATEIbHOTO TEMJIOBOTO JABHKEHUS
MOJIEKYJ UI€aIbHOTO rasa.

OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETHUYECKOM TEOpUHU UI€ATTLHOTO Ta3a.

3.2

YpaBHeHHe
COCTOSIHMS ra3a

YpaBHEHME COCTOSHUS UI€AIBHOTO Ta3a.
VYpasaenune Meneneesa-Knaneiipona.

JlaGopartopHas
paboTtaNed

H3onpoueccel. ['a30BbIe 3aKOHBL. «OJKCrIepUMEHTalIbHA
s IPOBEPKA 3aKOHA

I'en-JIroccaka»




3.3

B3aumurie
MpEeBpaLICHUs
JKUJIKOCTH M rasa

B3anMHuble IpeBpallieHus )KUIKOCTH U Ta3a.
HaCBIH_[eHHBIG 1 HCHACBIIIICHHBIC

napsl. J[aBjIeHHE HACBILIEHHOTO I1apa.
Kunienne. BiaxxHocTh BO31yXa.

3.4

Kunkoctu u
TBEpPJBIE TENA

Moienb CTpOEHHUS KUIKOCTH.
[ToBepXHOCTHOE HaATsKEHUE.

Cmauueanue u HecmavugaHue.

Kanunnsapor.

Kpucranmuueckue u amopHbie

tena. Mooens cmpoenust meépovlx

mein. MexaHuueckre CBOMCTBa TBEPABIX TeEII.
Kuakve KpucTauibl.

3.5

OCHOBBI
TEPMOJMHAMUKHU

Bnyrpennsisa sneprus. TepmoauHamudeckas
cucteMa 1 €€ paBHOBECHOE COCTOSTHUE.
Pabota u Teronepeaaya kak crocoob
M3MEHEHUs] BHYTPEHHEH YHEpPTUu.
KonndecTBo TENMIOTHI.

TermmoéMKOCTb.

VYpaBHenue TemnoBoro 6ananca. Ilepbrit
3aKOH TEPMOIMHAMHUKH.

AnmabaTHBIN mporiecc.

HeoGpatumocTh TEIoOBBIX

MIPOTIECCOB. Bmopoti 3aKoH mepmMoOUHAMUKU
U e2o cmamucmuyeckoe moJjKosaHue.
[Tpeo6pa3oBaHust SHEPTUU B TETIOBBIX
MamHax. [Juxn Kapno. KI1]1 TemnoBsix ma-
IIMH.

OCHOBEI
AIEKTPO M-
HaMUKA

16

4.1

BHGKTpOCTaTI/IKa
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DJIEKTPUYECKUH 3apsijl. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsiia. DICKTPUUYECKOE
B3aumojieiicTBue. 3akoH Kyiona.
bnuskooeticmeue u oanvrooeiicmesue.
Hanpsox€HHocTh ¥ moTeHIan
3JIEKTPOCTATUYECKOTO IMOJISA, CBA3b MEXKIY
HUMH.

JInHWUK HATIPSXKEHHOCTH U
SKBUIOTEHI[MAJIbHBIC IOBEPXHOCTH.
[IpuHUIMI Cyneprno3UIUuU JIEKTPUYECKUX
nosiei. PasHocTh moTeHnuanoB. /1posooruxu
U OUINEKMPUKU 8 DNeKMPULECKOM NOJle.
DneKkTpuyeckas EMKOCTb.

Kounnencarop. Onepeus snekmpuueckozo
noJs.




Pe3zeps

11 xaacc (68
yacoB, 2 yaca B

He/eJ10)
3aKOHbI [TocrosiHHbI  dnekTpuueckuit Tok. Cuna | JlaboparopHas
MIOCTOSTHHOTO toka. Conporusiienue. [locnenosarensHoe u | pabora Ne 1
TOKa napasuieJIbHOEe COEIMHEHUS TPOBOJIHUKOB. «IlocnenoBatensHOE
PaGota u mourHoCTh TOKa. 3akoH JlKoyis- Y MapajijieabHOe
Jlenna. COEIUHEHUS
Onekrpoasrkymas cuina (3C). MIPOBOTHUKOBY»
3akoH OMa Ui IOJTHOM JIEKTPUYECKON JlabopatopHas
LIEIH. paborta Neo 2
«H3mepenue D/1C u
BHYTPEHHETO
COTIPOTHUBIICHUS
MCTOYHUKA TOKA.)»
OneKTpu4ecKuit DNEeKTPOHHAs IPOBOAUMOCTb METAIIOB.
TOK B pa3JINYHBIX 3aBUCUMOCTB CONIPOTHUBIICHUS TIPOBOJHUKA
cpenax OT TEMIIEPATYPHI.

Csepxnpo6ooumocme.

DJIEKTPUYECKUI TOK B TIOITYIIPOBOTHHKAX.
CoOcTBeHHast ¥ PUMECHAs IPOBOIUMOCTH.
p-n-niepexon. I1onynpogoonuxoswlii 0uoo,
mpanzucmop. Ilonynpoeoonukoguvle
npubopbi.

DJIEKTPUYECKUH TOK B

IEKTPOIUTAX. DNeKMpPOoaU3.
DJIEKTPUYECKUH TOK B BAKyyMe U ra3ax.
Inasma.




11

MaruurtHoe noJje

MaruuTHoe noJie. Maykuus
MAarHUTHOTO NOJIsL. BEKTOp MarHUTHOM

WUHYKIIWH.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C
TOKOM U JIBUXKYIIYIOCS 3apsKCHHYIO
YaCTHILY.

Cuna Amnepa. Cuna Jlopenia.

[IpaBuno seBoit pyKku.

MarHuTHbIE CBOMCTBA

BeulecTBa. MasHumuas 3anuce ungopmayuu.
dnexmpousmepumeibHvie npudopbl.

1.2

DNeKTpOMarHuTH
ast MHTYKIUS

SIBneHne AMEKTPOMArHUTHON MHAYKIIHH.
Maruutssbiii notok. Ipasuio Jlenna. 3akon
AIEKTPOMArHUTHOU MHTYKIIUH.
DNIeKTPOMarHuTHOE TOJIE.

Buxpesoe anexmpuueckoe

nose. llpakTudyeckoe NmpuMeHeHNnEe 3aKOHa
3JIEKTPOMArHUTHOM

UHIYKIUU. Bosnuxknosenue 3/]C unodykyuu 6
OBUNCYUJUXCSL NPOBOOHUKAX.

SIBrieHME CAaMOMHTYKIIUH.

WNHyKTUBHOCTS.

DHeprusi MarHUTHOTO TIOJISt TOKa. DHepeust
INEeKMPOMASHUMHO20 NOJIAL.

JlabopatopHas
pabora Ne 3
«3yuenune
JICICTBUSA SIBIICHUS
ANEKTPOMArHUTHOM

HUHAYKIWHA.

MexaHnueckue
KoJieOaHus

17

2.1

MexaHnueckue
KoJIeOaHus

Mexanuueckue KojaebaHusl.

CBo0Ooaubie Ko1e0auusa. MareMaTH4eCcKnil 1
NPYKUHHBIA MasiTHUKU. [TpeBpanienns
SHEPrUU Npu KosieOaHusIX. AMIUIUTYIA,
MepuoI, YacToTa, (haza KoeOaHUH.
Boinyxxnennbsie koneOaHus1, pe30HAHC.

JlabGopaTopHast
pabota Ned
«Omnpenenexue
YCKOPEHUS
CcBOOOIHOTO
MajicHus Ipu
IMOMOIIY MasATHUKA.»

2.2

DJIEKTPOMAarHuT-
HbIE KOJIeOaHus

DeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTenbHbli KOHTYP.

CB0OOTHBIE NIEKTPOMAarHUTHBIE KOJICOaHHSI.
Asmoxkonebanus. Boinyoicoennvie
9NIeKMPOMASHUMHbIE KONeOAHUS.
[TepemeHHbIN TOK.

Konoencamop u kamywka 6 yenu
nepemenHo2o moka. Pezonanc 6 yenu
nepemMeHH020 MoKd.

Dnemenmaphas meopus mpancgopmamopa.
IIpouzsoocmeo, nepedaua u nompebenue
NEKMPUYECKOU IHEP2UU.

2.3

Mexannueckue
BOJIHBI

Mexanuueckue BoJHbl. [lonepeunsie u
IPOJOJIbHBIE BOJIHBL. DHEPrus

BOJIHBL. Mumepepenyus u ougpparxyusi
60H. 3ByKOBBIE BOJIHBI.

2.4

ONEeKTpPOMarHUTH
bI€ BOJIHBI

DJEeKTPOMAarHUTHOE TOJIE.
DJEeKTPOMAarHUTHBIE BOJIHBL.

Buxpesoe anexrpuueckoe none. Ceoticmea
9/1eKMPOMACHUMHbBIX 8OJIH. Jlnama3oHbl
JIEKTPOMArHUTHBIX U3ITy4eHUH U UX
NPaKTUYECKOE MPUMEHEHHE.

Ipunyunuvl paouoceasu u meneeuoeHusl.

Onrrka

13




3.1 | CseroBeie 11 I'eomerpuueckas ontuka. [IpsmonnneitHoe JlabopatopHas
BOJIHBIL. pacnpocTpaHEeHUE CBETa B OHOPOJHOM paboTta Neb
I'eomerpuueckas cpene. 3aKOHbI OTPaKEHUS U IPETOMIICHUS «H3mepenne
Y BOJIHOBAs cseta. [TonHoe oTpakenue. OnTuyeckue HOKa3aTens
OITHKA puOOPHI. MIPEJIOMIICHUS

BouiiHOBBIE CBOICTBA CBETA. CTEKIIa»
Ckopoctb cBeta. MHTEepdhepeHus cBera. JlabopatopHas
Korepentnocts BotH. Jludpakius ceerta. pabota Ne 6
[onsipuzanus ceera. Jlucnepcust cera. «Ornpenenenue
[IpakTHueckoe NpuMeHEHHE JUIMHBI CBETOBOM
3JIEKTPOMArHUTHBIX U3Ty4EHUH. BOJTHBI»

3.2 | Uznyuenue n 2 Bunpl n3nydenuit. ictrounuku cBera.

CITEKTPbI Cnekrtpbl. CEeKTpaIbHBIN aHATU3.
TennoBoe uznyuenue. Pacnpeodenerue
9Hepauu 8 Cnekmpe abCconomMHO YEPHO2O
mera.

[Ikana 371eKTPOMarHUTHBIX BOJIH.
Hab6mronenue criekTpos.

4 OcHOBBI 3
CIEUAILHON
TEOpUH
OTHOCHTEJIb-

HOCTH

3.1 | OcHoBbl 3 Ipuuuner nosienenus CTO.
crieMaIbHON [Moctynare CTO: uHBapraHTHOCTH MOIYJISI
TEOpUH CKOPOCTH CBETa B BaKyyMe, IPUHIIHII
OTHOCHUTEJILHOCT OTHOCHUTENILHOCTH DHUHIITEIHA.

u (CTO) Ilpocmpancmeo u epems 6 cneyuanvhou
meopuu OmHOCUMenbHOCMU. DHepeus U
UMAYTbC C80OOOHOL YACTULDL.

CBs13b MacChl U DHEPTUU CBOOOTHOU
YaCTUIIBI. DHEPTHs TOKOSL.

5. KBanToBas 17
¢buznka

5.1 | CseroBeie 4 Ilpeomem u 3a0aqu K8aHmMoBOU PuU3UKU.

KBaHTBI I'unores3a M. [1nanka 0 KBaHTax.

®otoaddext. DoToH.
VYpaBuenue A. DitHmTeiHa 11
dororddexra.

Onvimuvl A.I'. Cmonemosa.
3axonvl homosppexma.
KopnyckymnsipHo-BoIHOBOM




nyanusM. Jugpakyus

a1eKmponos. JlaBiaeHue cBeTa.

Onprite! I[1.H. Jlebenesa u C.1. BaBunosa.
CooTHolleHHE HeonpeaeaEHHOCTEN
I'eiizenOepra.

5.2

AToMHas pu3HnKa

Omnsite Pesepdopna. [lnanerapras Mmoenb
ctpoenus atoma. OObSICHEHUE JTUHEHYATOTO
CIIEKTpPa BOJIOPOJIa HAa OCHOBE KBAHTOBBIX
nocrynaros bopa.

Cnoumannoe u 8bIHYHCOeHHOE

usnyyenue ceema. Jlazepuoi.

5.3

duzuka
aTOMHOTO sifipa

CocraB 1 CTpOCHHE AaTOMHOTO Spa.
N3oTonsl. SnepHble CuibL.

ObmeHnnas mooenb 10epHo20o
83AUMOOEUCMBUA.

Jedekt Macchl U SHEPTHS CBS3H sApa.
PagnoaktuBHOCTE. BHJIbI paqnoakTUBHBIX
MPEBPALIEHUH ATOMHBIX

anep. Paouoakmusnoe uznyyenue, npaguia
CMeujeHusl.

3aKOH PaJiMOaKTHUBHOIO PACIa/ia.

Mertoap1 HAOTIOICHUS ¥ PETUCTPALNH
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakiuu, peakiuu JeICHUS |
cuHTe3a. LlenHas peakuus neneHus

sanep. Aoepras snepeemuxa. TepMosIepHBINA
CUHTE3.

[Ipumenenue siaepHoOn

sHepruu. buonoeuueckoe oelicmeaue
PAOUOAKMUBHBIX UTYYEHUI.

5.4

DJIeMEHTapHbIE
YaCTHUIIbI

:‘)HeMeHTapHBIe qaCTHUIIbI.
(DYH,Z[aMeHTaJ'IBHBIe B3aHMOHeﬁCTBHﬂ.
yCKOpI/ITeHI/I OJICMCHTAPHBIX YaCTHII.

Peszepn




IInanupyemMble pe3yJbTaThl (IpeIMeTHbIE)

Ne
n/u

Ha3Banue pa3aena

Koy
€CcT-BO
JacoB

Ilnanupyemsle pe3yabTaTsl (peIMeTHbIE)

10 knacc (68 yacoB, 2 yaca B He/Ie/I10)

Beenenue. ®usuka u
€CTECTBEHHO-
Hay4HBI METOJ
TO3HAHUSI TPUPOIbI

1

11

dusuka u
€CTECTBEHHO-
Hay4HBI METOJ
ITO3HAHMS TPUPOBI

OOBACHATH Ha KOHKPETHBIX IIPUMEpax poJib U MECTO (PU3UKH B
(OopMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B
MPAKTUYECKON ESITEIBLHOCTH JIOJIEH. JJeMOHCTpUpOBaTh Ha
IpUMepax B3auMOCBSI3b MEXy PU3UKON U IPYTUMHU
€CTECTBEHHBIMU HayKaMHU.

Bocrnipon3BoauTh cXxeMy HaydHOTO TO3HAHMSI, IPUBOIUTh
IIpUMEpHI €€ UCTI0JIb30BaHus. J[aBaTh onpeaeneHne NOHATHI 1
pacrno3HaBaTh HUX: MOJIeNb, HayYyHas TUIIOTe3a, PU3nUecKast
BEJIMYMHA, PU3NYECKOE SBJICHHE, HAyUHbIN (DaKT, GPU3NUECKUI
3aKOH, (hu3nuecKas Teopusi, MPUHIUI COOTBETCTBHUS.
O00CHOBBIBATL HEOOXOIUMOCTE UCITOJIL30BAHUS MOJIEIEH IS
onucaHus GpU3NUECKUX sIBJICHUM 1 npoueccoB. [IpuBoauThH
IIPUMEPBI KOHKPETHBIX SIBJICHUM, ITPOLECCOB U MOJEIIEH IS UX
OIHCaHMSL.

[TpuBoaNTE NpHMeEpH! pusnueckux BenuuuH. GopmynrpoBaTsb
(u3nueckue 3aKOHbl. YKa3bIBaTh IPaHULIBI IPUMEHUMOCTH
(bU3HYECKIX 3aKOHOB.

[TprBOANTE NPUMEPHI UCIIOIB30BAHUS (PU3NUECKUX 3HAHUN B
YKUBOIIMCH, aPXUTEKTYPE, IEKOPATUBHO-ITPUKIIAJHOM
HCKYCCTBE, MY3BIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOT'O IIO3HAHUS MUpa s
YEJIOBEYECTBA B LIEJIOM U JJI KaXKIO0Ir0 4eJI0BEKa B
OTZEIbHOCTH, BAXXHOCTB OBJIA/ICHUS METOIOM Hay4HOTO
NO3HAHUSA IS TOCTHXKEHUS ycIlexa B JII0OOM BHe
IIPAKTUYECKOM AEATEIbHOCTH.

I'oToBUTE pe3eHTauy U COOOLIEHHSI TI0 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABICHBI B yYEOHUKE).

Mexanuka
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Kunematuka

JlaBaTh ompenencHue NOHATHI: MEXaHUYECKOE ABHIKEHUE,
NOCTYNATEIbHOE IBKEHUE, PABHOMEPHOE JBM)KECHUE,
HEPAaBHOMEPHOE JBW)KEHUE, PABHOYCKOPEHHOE JABHIKEHUE,
JBUKEHHE TI0 OKPY>KHOCTH C TIOCTOSTHHON CKOPOCTBIO, CUCTEMA
oTcuéra, MaTepuanbHas TOUKa, TPAEKTOPHS, MyTh,
nepeMelIeHNe, KOOpIMHATa, MOMEHT BPEMEHH, TPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOT'O ABW)KEHHUS, CPEIHIA
CKOPOCTb, MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE.

Pacnio3HaBaTh B KOHKPETHBIX CUTYAIUSIX, HAOMIOATh SBJICHUS:
MEXaHUYECKOE IBUKEHUE, TOCTYNATEIbHOE IBUKEHUE,
PaBHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE JBM)KECHIE,
PaBHOYCKOPEHHOE JBIKEHHE, 08U CEHUE C YCKOPEHUEeM
€80000H020 NaOeHUs, IBUKEHUE 110 OKPY>KHOCTH C MMOCTOSIHHON




CKOPOCTHIO.

BocrnpousBouTh SBICHHS: MEXaHHUUYECKOE JIBHKEHUE,
pPaBHOMEPHOE JIBIDKEHUE, HEPABHOMEPHOE BMKCHHUE,
PaBHOYCKOPEHHOE JIBMKCHUE, 08UIICEHUE C YCKOPEeHUeM
800001020 nadenusl, TBUKCHHUE TI0 OKPY>KHOCTH C TIOCTOSTHHON
CKOPOCTBIO IS KOHKPETHBIX TEIl.

3amaBaTh CHCTEMY OTCUETA JUISI OTIMCAHUS JIBYDKECHUS
KOHKPETHOTO Tea.

PacriozHaBath cuTyanuu, B KOTOPBIX TEJIO MOXHO CUUTATH
MaTepualbHOU TOYKOM.

OnuceIBaTh TPACKTOPUH JIBHIKEHUS TEJI, BOCIIPOU3BOIUTH
JBUKEHHE U IPUBOIUTH MIPUMEPHI TEJI, UMEIONINX 33 JaHHYIO
TPACKTOPHIO JBVKCHHUS.

OnpenensaTh B KOHKPETHBIX CUTYAIMSIX 3HAYCHHSI CKASIPHBIX
(U3NYECKUX BEITUYHH: MOMEHTA BPEMEHH, IIPOMEKYTKA
BPEMEHH, KOOPIMHATHI, ITYTH, CPETHEH CKOPOCTH.

HaxoauTh MOy Th ¥ IIPOCKITUN BEKTOPHBIX

BEIIUYUH, 8bINOIHAMb OeUCMBUS YMHONCEHUSL HA

YU C10,CITOKCHHUSI, 6blYUM AN BEKTOPHBIX BEJTMIHH.
OmnpenensaTh B KOHKPETHBIX CHUTYAIUSIX HAIPaBJICHHUE, MOTYJIb U
MTPOEKITMH BEKTOPHBIX (PH3UICCKUX BEITMUWH: TIEPEMEIICHHS,
CKOPOCTH PaBHOMEPHOTO JIBIKEHHUSI, MTHOBEHHOU CKOPOCTH,
YCKOPEHUS, IICHTPOCTPEMHUTEILHOTO YCKOPEHHUSI.

[TpuMeHsTh 3HAHKS O ISHCTBUSAX C BEKTOPAMH, TIOJYICHHBIE HA
ypokax reometpuu. Ckiaovigams u 8b14Umams 6eKmopbl
nepemeweHull U CKOpocmeli.

Buisasnams ycmotiuugvle no8mMoparowuecs Cea3u mMexHcoy
BEIUYUHAMU, ONUCHIBAIOUWUMU MEXAHUYECKOe 0BUMICEHILe.
Hcnonvzosams pasnuunvle 21eKmpoHHble pecypcyl 0
HOCMPOEHUs IKCNEPUMEHMANbHBIX 2PAPUKO8 U UX 00pAOOMKU.
Yemanasnueamo ¢huzuueckuii cmoicn kod¢ppuyuenmos
NPONOPYUOHATLHOCMU 8 BbISGNIEHHBIX C8A35X, 8 pe3yibmame
noIy4ams HO8ble puzuieckue eIuyUHbl.

Pabomamy 6 nape, epynne npu gvinonnenuu
uUcced08amenbCKux 3a0aHull.

Oyenusams peanbHOCMb 3HAYUEHUL NOTYYEeHHbIX PU3ULECKUX
BEIUYUH.

Braoemv cnocobamu onucarnus 08udiCeHUs: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YpaBHEHUSI PABHOMEPHOTO U PABHOYCKOPEHHOTO
MeXaHU4YecKOoro JBIKeHus. COCTaBIATh ypaBHEHUS
PaBHOMEPHOTO U PABHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JBUKEHHS B KOHKPETHBIX CUTYausx. OnpenensTh o
YpaBHEHUSIM MapaMeTphl JIBUKCHHUS.

[IpuMeHsTH 3HAHUS O TOCTPOCHUU M YTEHUH TPaPUKOB
3aBUCHUMOCTH MEX]ly BETUYMHAMHU, TIOTyYSHHbBIE Ha YPOKax
anreopsl. CTpouTh rpaduk 3aBUCUMOCTU KOOPIUHATHI
MaTepUaIbHONM TOUKHU OT BpeMEeHH JABIKeHUs. OnpeaensiTs mo
rpaduKy 3aBHCUMOCTH KOOPJAUHATHI OT BPEMEHHU XapakTep
MEXaHUYECKOTO JIBIKCHUS, HAUaIbHYI0 KOOPIUHATY,
KOOpJMHATY B YKa3aHHBI MOMEHT BpEMEHH, U3MEHEHUE
KOOPJMHATHI 32 HEKOTOPBIN IPOMEXKYTOK BPEMEHH, MPOEKITUIO
CKOPOCTH (11 PABHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHIS).
OnpenensTs 1o rpauKy 3aBUCUMOCTH MIPOSKIIMHA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUYECKOTO TBUKCHHS, IPOCKITHIO




HA4aJIbHOM CKOPOCTH, IPOEKIUIO YCKOPEHMSI, U3MEHEHNE
KoopauHaThL. OnpenensiTh 1o rpaduKy 3aBUCUMOCTH POEKIIUU
YCKOpPEHUS OT BPEMEHHU XapaKTep MEXaHUYECKOTO ABMKECHMUSI,
MU3MEHEHUE IIPOEKIIMU CKOPOCTH 3a OIIPENEIEHHBIN
IPOMEXYTOK BPEMEHH.

JlaBatp omnpeneneHue MOHATUN: aOCOIOTHO TBEPAOE TETIO,
IOCTYNATEIbHOE U BPAIaTEIIbHOE JBUKEHUS a0COIIOTHO
TBEpAOro Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYaIUSIX,
BOCIIPOM3BOJUTH U HAOIIOJATh IOCTYNATEIbHOE U
BpalllateiabHOe ABMKeHUs TBEpAoro Tena. [Ipumenars Moaenb
a0COJIIOTHO TBEPJOTO TeJIa JUIsl ONIMCAHUS IBUKECHUS TEll.
BpruncnsaTe 3Ha4€HMs YTIIOBOM M JIMHEMHOUW CKOPOCTEM,
4acTOTHI U NepHoJia 00palleHNs B KOHKPETHBIX CUTyalHsIX.

Onpedensimov napamempol OBUNCEHUS HEOeCHbIX Mmell.
Haxooumw neobxo0umyro 015 0auHbIX pacuémos uHpopmayuro
6 Humepueme.

Cmpoumbo epaghuku 3a8UcCUMOCMU NPOEKYUU U MOOYJISL
nepemeujenus, CKOpoOCHmu MamepuaibHoU MoYKy Om epemenu
osuicenuss. Cmpoums paghuxu 3a8uUcumMocmu nymu u
KOOPOUHAMbL MAMEPUATILHOU MOYKU OM BPEMEHU OBUNHCEHUSL.
Onpedensamo no epaghuxy 3a8UcUMOCmu KOOPOUHAMbL OM
BDEMEHU XAPAKMEP MEXAHUYECKO20 OBUNCEHUS, HAUATIbHYIO
KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbII MOMEHM 8PEMeHU,
uUsMeHeHue KOOpOUHAmbvl 3 HeKOMOPbILL NPOMENCYMOK
8pemeHU, NPOeKYUro CKopocmu (0Jist pA8HOMEPHO20
NPAMOIUHEUHO20 OBUINCEHUS), CDEOHION CKOPOCHb, MOOYlb
MAKCUMATIbHOU M2CHOBEHHOLL CKOPOCMU.

Onpeodenamo no epaguxy 3asucumocmu npoekyuu
nepemeujerus om 8peMeHU XapaKxmep MexaHuyecKo2o
0BUICEHUSL, NPOEKYUIO CKOpOCmU (0151 PABHOMEPHOZO
NPAMOIUHEUHO20 OBUINICEHUS), USMEHEHUE KOOPOUHAMbI.
Onpedenamo no epaguxy 3a8UcCUMoCmu NPOEeKYUU CKOpoCmu
om 8peMeHU XapaKmep MexXanuuecKko2o 08UNCEHUs, NPOEKYUIO
HAa4anbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsl, NPOEKYUIO
nepemeujerus, usMeHeHue KOOpOUHamol, NPOUOEHHbIU NYyMb.
Onpeodenamo no epapuxy 3a8UcUMoCcmu NPOeKyUU YCKopeHus
om 8pemMeHU XapaKmep MexaHuiecko20 08UNCEHUs, UsMEHeHUe
npoeKyuU CKOpOCmu, UsMeHeHue Mooy CKOpocmu 3a
ONnpeoenéHublll NPOMEINHCYMOK 8PEMEHU.

Paznuyath myTh U nepemenieHrne, MTHOBEHHYIO U CPETHIO0
CKOPOCTH.

N3mepaTh 3HaUeHUS TIepeMEIeHHs], ITYTH, KOOPIUHATHI,
BpPEMEHH JIBUYKEHUS, MTHOBEHHON CKOPOCTH, CpeIHEl
CKOPOCTH, YCKOPEHUSI, BpEMEHH JBUKCHHUS.

PaGoTtath B mape mpu BBIMOJIHEHUH JIA0OPATOPHBIX paboT U
MPaKTHYECKUX 3ananuil. [[puMeHsaTh MOIenH «MaTepraibHas
TOYKa», «paBHOMEPHOE MPSMOJIUHEITHOE ABIKEHHUEY,
«PaBHOYCKOPEHHOE ABMKCHUE» ISl ONTMCAHUS JIBHKEHUS
pEeaNbHBIX TeNl U 00BEKTOB, H3y4aeMbIX B Kypce OMOJIOTHH.

2.2

3aK0OHBI JUHAMUKHU
Hrrorona

I[aBaTL ONPCACIICHUC MMOHSATHUH: HHCpLUA, UHCPTHOCTH, Macca,
cujia, paBHOHeﬁCTBYIOmaH CHJIa, MHCpHOHAJIbHAAd CUCTCMaA
OTC‘-IéTa, HCHUHCPIIKMAJIbHAaA CUCTCMaA OTC‘-IéTa, FCOCHTPHUYCCKAA
U TCJIIMOUNCHTPHUYICCKAA CUCTCMbI OTCU€Ta.




PacnioznaBate, HaOMOIATh SIBIICHUE HHEPIUH. [IpUBOIUTH
MPUMEPHI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYaIUX.
OOBICHATH MEXaHUYECKUE SIBJICHUS B UHEPIHAIBHBIX U
HEUHEPILMAIBHBIX CUCTEMAX OTCUETA. BpIIEATh N1eHCTBUA TEN
JpYT Ha Ipyra U XapakTepu3oBaTh UX criiaMu. [I[puMeHsTh
3HAHUS O IEUCTBUSAX HAJl BEKTOPAMU, MOJIyYCHHbIEC HA YPOKax
reomeTpur. OnpenesnsiTh paBHOICHCTBYIONIYIO CUITY IBYX U
6oiiee cui. Onpedensimob pagHoOOetCmMEYIoUYI0 CULY
9KCNEPUMEHMATILHO.

DopMynHpoOBaTh NIEPBBIN, BTOPOM U TpeTHU 3aKOHBI HpI0TOHA,
YCIIOBHS UX IPUMEHUMOCTH.

Buisasnams ycmouuugvle noemoparowuecst cesa3u Mexcoy
YCKOpeHuem mena u Oeticmsyroujeli Ha He2o CUNOLL.
Yemanasnueamo ghuzuueckuti cmoicn koagpuyuenma
NPONOPYUOHATLHOCMU 8 BbIAGNICHHOU CE53U (6eIUYUNA,
obpamHas macce mena).

Yemanasenueamo mpemuti 3axon Hotomona
9KCNEPUMEHMATILHO.

[IpuMeHsTH nepBbIi, BTOPO U TpeTHH 3ak0HbI HproTOHA Ipyn
PELICHUN PACUETHBIX U IKCHEPUMEHMANIbHBIX 3A0aY.
0060cH08bI8AMb BO3MONCHOCTIL NPUMEHEHUSL BIOPO2O U
mpemwe2o 3akoH08 Hvlomona 6 2eoyenmpuieckou cucmeme
omcuéma. Haxooumo 6 oononnumenvHou tumepamype u
Humepneme unghopmayuro, noomeepicoarowyio epawjerue
3emnu.

@opMyIUpOBaTh MPUHILIMI OTHOCUTENIBHOCTH [ anmuiest.

2.3

Cuibl B MEXaHHUKE

[lepeuncnarh BUBI B3aUMOJCHCTBUS TN U BUIBI CUIT B
MeXaHUKe.

JlaBaTpb onpeneneHne NOHATUI: CUjla TSHKECTH, CHJa
YIIPYTOCTH, CUJia TPEHUs, BEC, HEBECOMOCTD, nepezpy3Kd,
nepeas KOCMUYecKas CKOpoCmb.

DopMyIMPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHS €T0
IPUMEHUMOCTH.

Haxonute B jonosiHuTenbHOM tuteparype u Untepuere
uH(popMaIro 06 OTKPbITUM HbIOTOHOM 3aKOHA BCEMUPHOTO
TATOTEHUS, @ MAKAHCce UHDOPMAYUIO, NO3BONAIOUWYIO PACKDLIMb
JIO2UKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
Ms20MmeHusL.

[IpuMeHSTh 3aKOH BCEMUPHOTO TATOTEHUS TIPU PELICHUH
KOHKPETHBIX 33/1a4.

Hmems npeocmasnenue 06 unepmuou macce u
2PasUmMayUOHHOU Macce: Ha3bl8amy UX pasiuius U cXxo0Cmao.
PaccunthiBaTh CHITy TSDKECTH B KOHKPETHBIX

CUTYaIUsIX. Boiuuciame cuny mssicecmu U yCKopeuue
€c80000H020 nadenus Ha Opyeux nianemax. Boruuciame
yCcKopeHnue c860000H020 NAOEHUSI HA PA3TUYHBIX WUUPONAX.
Haxooums 6 dononnumenvrou numepamype u Hnmepneme
ungopmayuro o napamempax nianem u Opyeux HeOecHvix me.
Paccuumuvieamv nepeyio kocmuueckyo ckopocmo.
Hcnonvzo6ams 3aK0Hbl MEXAHUKU 0151 00BACHEHUS OBUNCEHUS
HebeCcHbIX meil.

BriuncnsTe Bec Ten B KOHKPETHBIX cuTyanusx. Ha3piBath
CXO/JICTBO U pa3jIinuus Beca M CUJIbI TsKecTU. Pacro3HaBars u
BOCIIPOU3BOJUTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC TEJIa paBEH




CHUJIE TSKECTH, 0oJiblIe NiIu MeHble e€. OnuceiBaTh U
BOCIIPOM3BOJUTH COCTOSIHHE HEBECOMOCTH TEJa.

Onpedensimo nepeepy3ky mena npu pewernuu 3aoad. Haxooums
6 donoaHumenvHol aumepamype u Mnmepneme unghopmayuio o
BAUAHUU HEBECOMOCTU U NePePY3KU HA OPSAHUIM

yenosexka. 'OTOBUTH MPE3EHTAIIMH U COOOIIECHUS O TIOBEACHUU
TEJ B YCIOBUSAX HEBECOMOCTH, O MOJIETAX YEJIOBEKA B KOCMOC, O
JOCTHKEHUSIX HaIlllel cTpaHbl B IOJrOTOBKE KOCMOHABTOB K
10JIETAM B YCIIOBUSX HEBECOMOCTH.

Pacnio3naBatb, BOCIIpOM3BOUTH U HAOIIOIATh Pa3IuYHbIC
BUJbI Aepopmaniiu Tes. PopMyaupoBaTh 3aKoH ['yka, rpaHuIbl
€ro NPUMEHUMOCTH. BbIYUCIATE U U3MEPATDH CUILY YIPYTOCTH,
HKECTKOCTD MPYKUHBI, HCECMKOCHb CUCEMbL NPYHCUH.
Hccneoosams 3asucumocms cunvl ynpyeocmu om oegpopmayui,
8bLINOIHAMb IKCHEPUMEHMATILHYIO NPOBEPK) 3AKOHA

I'yka. Pacnio3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOATh SBJICHUS
CYXOT0 TPEHUS MOKOS, CKOJIbKEHUS, KaueHus, sIBJICHNE
CONPOTHBIICHUS IPU JBUKEHUU TeJa B KUAKOCTU WU Trase.
N3mepsats 1 n300paxats rpaduyecKu CHIIbI TPEHHS MTOKOS,
CKOJIbYKEHUSI, KaU€HUs, KUKOTO TPEHHUS B KOHKPETHBIX
cutyanusx. Mcnonb3oBath GopMyiy 1715l BBIYUCIEHUS CUITBI
TPEHMsI CKOJIbKEHUS MIPH PEIIeHUH 3a7a4. Boisagnamo
9KCNEPUMEHMATILHO GeNUYUHBL, O KOMOPbLIX 3A8UCUM CUNLA
MPEHUsT CKONbIHCEHUSL.

H3mepsTh cuily TSXKECTH, CUITY YIIPYrOCTH, BEC Tela, CUITY
TPEeHHUs], YIUTMHEHHUE MPYXKUHBL. OnpeaenaTh ¢ HOMOIIbIO
KOCBEHHBIX U3MEpPEHUM KECTKOCTD NPYKUHBI, KOAPDUITUEHT
TPEHUSI CKOJIbKEHHUS.

PaGoTtatp B mape mpu BBIOJHEHUH MPAKTUYECKUX 3a1aHUH.
Haxonutek B nonosiHuTenbHOM uteparype u UnTepHeTe
nH(GOPMAIIMIO O BKJIAJIE Pa3HBIX YUEHBIX B PA3BUTHE MEXaHUKH.
['0TOBUTH MpE3eHTAIMH U COOOIIEHUS MO U3YYEHHBIM TEMaM.
[TpuMeHsITh 3aKOHBI TUHAMUKY JUTSI OTIMCAHUS IBUKEHUS
peaIbHBIX Te.
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3akoH COXpPaHCHUSA B
MCXaHHKEC

JlaBatp ornpejiesieHUe MOHIATUI: UMIYJIbC MaT€PUAILHON TOUKH,
UMITYJIBC CUJIBI, UMITYJIbC CUCTEMBI TEJl, 3aMKHYTasi CUCTEMa
TeJI, PEAKTUBHOE JIBUKEHUE, PeaKMUGHAsl CUA.
Pacnio3naBatk, BOCIIPOU3BOANTh, HAOIIOJATh YIPYTHE U
HEYIPYrue CTOJIKHOBEHHUS TeJl, PEaKTUBHOE JABHKECHHUE.
HaxoauTh B KOHKpETHOM CUTyalluy 3HAY€HUs UMITyJIbCa
MaTepHabHONU TOUKH U UMITYJIbCA CUJIBL.

DopMyIMpOBaTh 3aKOH COXPAaHEHUS UMITYJIbCA, TPAaHULIBI €TO
IIPUMEHUMOCTH.

CocTaBiiTh ypaBHEHUs, ONIMCHIBAIOIIME 3aKOH COXPAaHEHUS
UMITyJIbCa B KOHKPETHOH cuTyauuu. HaxonuTs, UCTIONb3ys
COCTAaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEJIMYNHBI.
Co3naBath CUTyallMH, B KOTOPBIX POSBIISAETCS 3aKOH
COXPAHEHHUs UMITyJIbCa.

Haxoauts B nononHuTensHo nuteparype u HTepHeTe
UH(OpMaLIKIO 1O 331aHHON TeMe. [ 0TOBUTH Npe3eHTauu u
COOOIIECHNS MO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
IpeJICTaBJICHbI B yUeOHUKE).

I'oToBUTE Mpe3eHTanuu U COOOIIEeHNUs O MOJIETAX YeTOBeKa B
KOCMOC, O IOCTHKEHUSIX HaIllel cTpaHbl B OCBOCHUU




KOCMMYECKOTO IPOCTPAHCTBA.

PaGoTtatrh B mape Wiy rpymre mpy BEITIOJTHEHUH MPAKTUYECKIX
3a/1aHuN.

JaBatb onpeneneHue NOHITHI: paboTa CUJIbl, MOIIIHOCTb,
KMHETHYECKasi SHEPrusl, MOTEHIMAIbHAsl SHEPTUs, ITOJTHAs
MEXaHUYECKas SJHEPTUsl, U30JMPOBAHHAS CUCTEMA,
KOHCEpBATHBHAs CUJIA.

BbruucisTe B KOHKPETHOU CUTYaIlMH 3HaYEHUS (PU3HIECKUX
BEITMYUH: PAaOOTHI CUJIBI, PAOOTHI CHUJIBI TSKECTH, PAOOTHI CHIIBI
YIIPYTrOCTH, paOOTHI CHIIBI TPEHUS, MOIITHOCTH, KHHETHYECKOM
SHEPTHH, UBMEHEHUS! KWHETUYECKON SHEPTHH, TOTCHIIUATBHOM
SHEPTHH TeJl B TPABUTAIMOHHOM I10JI€, MOTEHIIUATBLHOMN
SHEPTHUH YIpyro ne(GopMUPOBAHHOTO TeJa, TOJTHON
MEXaHU4ECKON IHEPTUH.

CocTaBisTh ypaBHEHUS, CBA3BIBAIOLINE PAOOTY CUJIBI,
JICMCTBYIOLIEH Ha TEJIO B KOHKPETHOU CUTYallUH, C U3BMEHEHHEM
KHMHETUYECKOM sHepruu tena. HaxoauTs, ucnonb3ys
COCTaBJICHHOE YPABHEHNE, HEU3BECTHBIEC BEITUYHHBI.
DopMyIUpPOBaTh 3aKOH COXPAHEHUS MOJHON MEXaHUYECKOM
SHEPTHH, Ha3bIBaTh TPAHUIIBI €T0 TPUMEHUMOCTH.
CocCTaBiATh ypaBHEHUS, OMMUCHIBAIOIINE 3aKOH COXPaHEHHUS
MTOJTHOW MEXaHWYECKOM PHEPTHUH, B KOHKPETHOW CUTYaIlUH.
Haxonuts, ncrons3yst COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIE
BEJTUNYHHBI.

Co3paBaTh CUTyaluu, B KOTOPBIX POSBIIAETCS 3aKOH
COXpAaHEHUS MOJHOW MEXaHUYECKOW SHEPIrUu.

BBINOMHATE 3KCIIEPUMEHTAIIBHYIO ITPOBEPKY 3aKOHA
COXpaHEHUsI MEXaHUYECKON dHEPTIUH. BBITTONHATS KOCBEHHBIE
WU3MEPEHMS UMITYJIbCa TN, MEXaHUYECKOW SHEPTUHU Tela,
paboTHI CHIIBI TPEHUSI.

PaGorats B mape, rpyIine npy BbIIOIHEHUH TPAKTHYECKUX
3aJaHUI.

[IpuMeHATh 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEPTUM 71l ONIMCAHUS JBUKEHUS PEAIbHBIX TEll.

2.5

Cratuka

JlaBaTh onpeneneHue NOHITUI: paBHOBECHE, YCTOMYMBOE
paBHOBECHE, HEYCTOWYMBOE paBHOBECHE, O€3pa3INUHOE
paBHOBECHE, TJIEYO CUJIbl, MOMEHT CHJIBI.

HaxoauTh B KOHKPETHOW CUTYallMM 3HaYECHUs I1JIeda CUJIbI,
MOMEHTA CUJIBI.

[lepeuncasaTs ycnoBHs paBHOBECHUS MaTEPUAIbLHOM TOUKHU U
TBEPOro Tesna. CoCTaBlIATh YpaBHEHUS, ONMCHIBAIOIINE
YCJIOBHSI paBHOBECHSI, B KOHKPETHBIX CUTyanusax. OnpenensTh,
UCIIOJIb3YS COCTABJICHHOE YPABHEHUE, HEM3BECTHbIE BEJINUMHBI.
Pacnio3naBatk, BOCIPOM3BOIUTH U HAOMIOIATh pa3InyHbIe
BUJIbI paBHOBECHS Te.

W3MepsTh cuily ¢ TOMOIIBIO IPYXUHHOTO IWHAMOMETpA U
U(POBOTO JAaTYNKA CHIIBI, U3MEPSTH IJIeH0 CUiibl. PaboTaTh B
nape, rpyrnie npy BbIMOJHEHUH IPAKTUYECKUX 3a/laHUi.
HaxoauTs B nononHuTeNnsHOM nuTeparype u Murepuere
UH(POPMALIMIO O 3HAYSHUU CTaTHKHU B CTPOUTENILCTBE, TEXHHKE,
ObITY, 00BbsCHEHHE (OPMBI 1 pa3MEPOB 0OBEKTOB IPUPO/IBI.
l'oTOBUTE Mpe3eHTalUU U COOOILICHUS, 8bINOTHAMb
ucciedosamensckue pabomsl 1o 3aJaHHBIM TEMaM.

PaboTaTh B mape npu BHIIOJIHEHUH J1a00PAaTOPHOI pabOTHI




2.6

OCHOBBEI
THJIPOMEXaHUKHU

JlaBaTh onpeziesieHue MOHATHI: HEC)KUMaeMast )KUIKOCTb,
PaBHOBECHE JKUJKOCTH U r'a3a, TUAPOCTATUUECKOE

JaBIICHUE, IAMUHAPHOE medeHue, mypoylenmHoe meyeHue.
Pacnosnasams, socnpoussooums u nabarooams 1amMurapHoe u
mypoyieHmuoe meyeHue HUOKOCMU.

HaxoauTh B KOHKpETHOW CUTyalluy 3HAYEHUS 1aBJICHUS B
MOKOSIIENCS )KUJIKOCTH UM Ta3e.

®opmynuposars 3akoH [Tackans. [IpumensaTs 3akon Ilackans
JUI 0OBSICHEHUS THIPOCTaTUYECKOI0 ITapaioKca, s
00BsICHEHUS NIPUHIIMIA AEUCTBUSI THIPABINYECKOTO Ipecca U
BBIUHCIICHUS ITapaMEeTPOB Ipecca.

®opmynupoBarth 3ak0H Apxumena. [IpuMeHsaTs 3aKk0H
Apxumena Juid penieHus 3aaad. PaccunTsIBaTh INIOTHOCTH TEa
10 €ro MOBEACHUIO B KUAKOCTU. OnpesensiTh BO3MOXHOCTh
IUTABaHMS TeJa.

Cocmasnams ypaenenue bephyinu 6 KOHKPEmublX CUMYayusx.
Onpeoenamo, Ucnonv3ys cCOCMasienHHoe ypasHeHue,
HeuzeecmHvle 8eIUYUHDbL.

IIpusooums npumepbl, untOCMpUpyroOuue blNOIHeHUue
ypasnenusi bepnynnu. Ipumensmo ypasnenue bepuyninu ons
ONUCAHUSL OBUNCEHUS HCUOKOCIU 8 PACMEHUSIX U HCUBBIX
OpP2aHUBMAX.

Haxooumw 6 donornumenvroti iumepamype u Mnmepneme
unghopmayuro 06 ucnonrvzosanuu ypasuenus bepnynnu 6
mexHuxe u ovimy.

IlonBenenne UTOros
W3Y4YEHUST TEMBI
«MexaHuka»

OnuceiBaTh MEXaHUUYECKYIO KapTUHY Mupa. [lepeuncnsars
00BEKThI, MOJIENH, SIBJICHUSI, GU3NUECKIE BETNUHHBI, 3aKOHBI,
Hay4yHble (DaKThl, CpEACTBA OMUCAHMS, pacCMaTpUBacMbIE B
KJIaCCU4YEeCKOU MexaHuke. DopMyaupoBaTh NpsIMYyIO U
00paTHYIO 33/1aul MEXaHUKH. YKa3bIBaTh 'PAHUIIbI
IPUMEHUMOCTH MOJIeJIel U 3aKOHOB KJIACCHUECKON MEXaHHUKH.
Ha3zbiBaTh mpuMepsl UCIOJIB30BAaHUS MOJIENICH U 3aKOHOB
MEXaHUKH ISl ONMCAHUS IBWYKEHUS PEaIbHbIX TeJl.

MonnekynspHas
¢busuka u
TEPMOMHAMUKA
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3.1

OCHOBBI

MOJIEKYISIPHO-
KUHETHUYECKOMN
teopun (MKT)

JlaBaTh omnpenieNieHne MOHATHI: TEIUIOBBIC SBICHHUS,
MaKpOCKOIMYECKHE Tella, TEIJIOBOE IBI)KEHUE, OPOYHOBCKOE
IBIKeHue, 1 dy3us, OTHOCUTENbHAs MOJIEKYJIApHAas Macca,
KOJIMYECTBO BEILECTBA, MOJISIPHAs Macca, MOJIEKya, Macca
MOJIEKYJIbI, CKOPOCTb JBUKEHHS MOJIEKYJIbI, CPEIHSAA
KHHETUYECKasi JHEPTUsI MOJIEKYJIbI, CUJIbI B3aUMOIEHCTBUS
MOJIEKYJI, UACATBHBIN a3, MUKPOCKOIIMYECKHUE NTapaMETPBI,
MaKpOCKOIMYECKHE TapaMeTphl, IaBJICHUE ra3a, abCOTIOTHAs
TEMIIEpATypa, TeIIoBoe paBHoBecue, MKT.

[IepeuncnsiTb MUKPOCKOIINYECKUE U MAKPOCKOIIMUECKUE
napaMeTpsl rasa.

[Iepeuncnsars ocHoBHBIE noN0keHUs MKT, npuBoauTh
IPUMEPBI, pe3yNbTaThl HAOIIOIEHUH U ONIMCHIBATH
9KCIIEPUMEHTBI, I0KA3bIBAIOLINE X CIPABEIMBOCTD.
PacriozHaBaTh ¥ ONUCHIBATH SIBJIECHUS: TEIUIOBOE IBUKEHUE,
OpoyHOBCKOE JIBIKEHUE, Tuddy3us. BociponzBoauts u
OOBSICHATD OTBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CKOPOCTH
(G @y3un OT TEMIIEPaTyphl U arperaTHoro COCTOSIHUS




BemiecTBa. Habmonats qud@y3nio B )KUAKOCTAX U Ta3ax.
Hcnonb3oBarh 1oJydeHHbIE HA YPOKaX XUMHUM YMEHUS
OTIPEIEIATh 3HAUEHUSI OTHOCUTEIBHON MOJIEKYJISIPHON MacChl,
MOJISIPHOW MaccChl, KOJIMYECTBA BEILIECTBA, MACChl MOJIEKYJIbI,
dopmynupoBath GU3NIECKUN CMBICI IOCTOSIHHON ABOTaIpo.
Onucvieams mMemoowl onpeoenenus pazmepos MOLeKyi,
CKOpOCMU MOJIEKY .

OueHuBaTh pa3Mep MOJIEKYIIbI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUI
Bemectsa Ha ocHoBe MKT.

Coz0asamb komnviomepHbvle MOOENU MENI08020 OBUNCEHUS,
OPOYHOBCKO020 08UdICeHUsl, A6HeHUS OUPPY3uu 8 meepobix,
HCUOKUX U 2a3000pa3nbix menax, onvima Ileppena.
OnuceIBaTh MOJIENb «MI€AIBHBIN a3y, 0npeoensams cpaHuybl
€€ NPUMeHUMOCmU.

Cocransats ocHoBHOE ypaBHeHne MKT upeansHoro rasa B
KOHKpEeTHOM cuTyanuu. OnpeaensiTh, UCIOJIb3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIEC BEIUUNHBI.

CocTaBisTh ypaBHEHHUE, CBA3BIBAIOLIEE IABJICHUE UJICATBHOTO
rasza co CpelHel KHHETHYECKON SHEpruel MOJIEKYJI, B
KOHKpETHOM cutyauuu. OnpenensaTh, UCIO0JIb3ysl COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJTHUNHBI.

OnuceiBaTh cCIOcOObI H3MepeHus Temieparypsl. CpaBHUBATH
mkanbl KenpBuna u Lenbcus.

CocTaBiiTh ypaBHEHHUE, CBS3bIBAIOLIEE A0COIIOTHYIO
TeMInepaTypy UAeaabHOr0 ra3a co CpeAHEd KUHETUYECKOM
SHEpPruen MOJIEKYJ, B KOHKPETHOU cuTyaruu. OnpenensiTh,
UCIIOJIB3YS COCTABJIIEHHOE ypaBHEHHE, HEU3BECTHBIEC BEINYNHBI.
CocTaBisTh ypaBHEHHUE, CBSA3BIBAIOLIEE IaBIICHUE UJICATBHOTO
rasza ¢ abCOJIFOTHOM TeMIlepaTypoi, B KOHKPETHON CUTYyaIlUH.
Onpenensrtsb, UCTOIb3Ys COCTABICHHOE YpaBHEHUE,
HEU3BECTHBIC BETMYHUHBI.

H3mepsTs TemnepaTypy KHUAKOCTH, Ta3a KUIAKOCTHBIMU U
uupoBbIMU TepMOMeETpamu. PaboTats B mape, rpyrre npu
BBITIOJTHEHUH MTPAKTUYECKUX 3aaHUH.

Haxonutek B jonosHutenbHOM tuteparype u UntepHete
CBEJICHHMSI 110 HCTOPUHU PA3BUTHS AaTOMUCTUYECKOU TEOPHUH
CTpOEHUS BEIIECTBA.

3.2

YpaBHeHHe
COCTOSIHUS Ta3a

CocTaBiiaTh ypaBHEHUE COCTOSIHUS UICAIBHOTO ra3a u
ypaBHeHHe MenpeneeBa-KianelipoHa B KOHKpETHOM CUTYyaluu.
Bbruncnare, UCIOJB3ys COCTABICHHOE YpaBHEHHUE,
HEU3BECTHBIE BEJINYHHBI.

PacriozHaBaThk ¥ ONMCHIBaTh H30IIPOLIECCH B HIEAIBHOM Tase.
IIpoenosuposams ocobeHnocmu npoOmeKkaHus U30NPoYeccos 8
UOeanrbHoOM 2aze Ha OCHO8E YPAGHEHUU COCMOAHUA UOEAbHO20
2aza u Menoeneesa-Knanetipona. Obocrogvieams u
OmMCcmaudams 80U NPEONONONCEHUS.

@opMyIMpPOBATh T'a30BbIE 3aKOHBI U ONPEAEIATH TPAHULIBI UX
npUMEHUMOCTH. COCTaBJIATh YPAaBHEHUS Ul UX ONUCAHUS.
BoruncisaTe, NCHOJIB3Ys COCTABIEHHOE YPABHEHHUE,
HEU3BECTHBIE BEIMYHHBI.

[IpencraBnsaTh B Buje rpaguKoB H30XOPHBIH, H300apHBINA U
U30TepMHUUECKUil Mporecchl. OnpenensiTs no rpagukam
XapakTep Mpoliecca 1 MakponapaMeTpsbl HAeaIbHOIO rasa.




Hccnedosams sxcnepumenmanbHo 3a6UCUMOCHU MENHCOY
Maxkponapamempamu. npu U30npoyeccax 6 2ase.

W3mepsTh naBiieHue BO3yXa MAaHOMETPaMH U IIU(PPOBBIMU
JaTYMKaMHU JaBJICHUA T'a3a, TEMIEpaTypy rasa [ >KuJKOCTHBIMU
TEPMOMETPaMH U IH(POBBIMH TEMIIEPATYPHBIMU JTATYUKAMU,
00BEM raza [J ¢ moMoIbio cHiib(oHa.

PaGorats B mape, rpynie npu BbIIOJTHEHUN IPAKTUYECKUX
3a1aHUM.

Haxonuts B mutepatype u MutepHeTe nHpopmanuio no
3aJaHHOM TEME.

['oToBUTH Npe3eHTalK U COOOIIEHMSI IO U3YUYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIIECHBI B YUEOHHUKE).

[IpumeHsaTh MOAENH UACATBHOTO Ta3a Ul ONMCAHUS IOBEICHUS
peaJIbHBIX ra30B.

3.3

B3aumuarie
MpEeBpalICHUs
JKUJIKOCTH U rasa

JlaBaTh onipe/ieIIeHre TIOHATUI: HCTIApSHNEe, KOH ICHCAIIHS,
KHTICHUE, TMHAMUYSCKOE PaBHOBECHE, HACBIIIICHHBIN T1ap,
HEHACHIIICHHBIN TIap, Kpumuueckas memnepamypd,
memnepamypa KuneHus, abconomHuas 61aiCHOCmy 8030yXd,
napyuaivbroe 0asienue, OMmHOCUMENbHAS GIIAXCHOCb 8030YXd,
MOYKA POCbl.

Pacnio3naBath, BOCIPOM3BOINTh, HAOTIOAATH SIBJICHUSI:
WCTIapeHne, KOHACHCAINs, KUTICHUE.

Onucwvieams ceoticmea HacviujennHozo napa. Cosoasamo
KOMNbIOMepHble MOOeIU OUHAMUYECKO20 PABHOBECUSL.
Hzmepamo énaxcHocms 8030yxa ¢ NOMOWbIO 2uepomempa u
ncuxpomempa. Onucvieams ycmpoucmeo 2uspomempa u
ncuxpomempa. Onpeoenams OMHOCUMENbHYIO 8NAHCHOCHb NO
ncuxpomempuueckou mabauye. Onpedensims abCoONOMHYIO
BI1ANCHOCMb 8030VXA, NAPYUATbHOE 0d8eHIe, OMHOCUMENbHYIO
BILAACHOCMB 8030YXA, MOUK)Y POCHL 8 KOHKPEMHbIX CUMYAYUSIX.
Haxooums 6 nrumepamype u Humepneme ungopmayuro,
20MOBUMb NPE3CHMAYUU U COOOUIeHUsL O GIUAHUU BTIANCHOCTNU
8030yXA HA NPOYECCHL HCUSHEOeAMENbHOCMU YeTI08eKA.

3.4

Kunkoctu u TBEpABIC
Telna

[TepeynciiaTh CBOMCTBA KUAKOCTH U OOBACHATH MX C TIOMOIIBIO
MOJICJIH CTPOCHHUS KHUIAKOCTH, Co31aHHOM Ha ocHoBe MKT.
JlaBaTh onpe/ie/IeHNE MOHATHI: CHUIa IOBEPXHOCTHOIO
HATSDKCHHS, KOO(PPHUIIUCHT IOBEPXHOCTHOTO

HATSDKCHHS, NOBEPXHOCIHAS IHEPIUsL.

Pacrio3HaBath ¥ BOCIIPOHM3BOANUTE IPUMEPHI POSIBIICHUS
JICHCTBUS CHJIbI [IOBEPXHOCTHOTO HATSDKCHUS.

Onpedensimo cuny n08epxXHOCMHO20 HAMSICEHUS,

KOG huyuenm noeepxHoCmHO20 HAMANCEHUsl, NOBEPXHOCHYIO
SHEP2UIO HCUOKOCTU 8 KOHKPEMHBIX CUMYAYUSIX.

Pasznuuams cmavusarowue u He cmavusaoujue NOBEPXHOCHb
IHCUOKOCTIUL.

ObvsicHAMb NPUYUHY OBUINCEHUS HCUOKOCTIU NO KANULISIPHBIM
mpyoKam.

Paccyumvisamov vicomy noonsamus (OnyCKaHus) HcuoKocmu no
Kanuuispy.

Hasamw onpedenenue nonsmuii: KpUCmaiiuieckoe meio,
amopgHoe meno, aHu30MpPonus.

Ha3sbiBaTh cX0/ICTBA U pa3aruus TBEPIBIX Tel, aMOP(PHBIX Tel,
KHUJIKUX KPUCTAJIIOB.




[TepeuncnsaTs cBOMCTBA TBEPIBIX TEI U OOBACHAMb UX C
NOMOWbI0 MoOenu cmpoenus. [lemoncmpuposams
0COOEHHOCMU CIMPOEHUsL KPUCMATUYECKUX U AMOPPDHBIX
MBEPObIX meJl, UCNOIb3YSL 00bEMHBIE MOOeNU KPUCMATLO08.
IIpusooums npumepvi npoyeccos, NOOMEEPHCOAIOUWUX
CX00CMBO U paA3IUYUS CEOUCME KPUCMANIULECKUX U AMOPPHbIX
meépovix meil.

Haxooums 6 Unmepnueme u 0onoaHumenvHou iumepamype
C8e0eHUs 0 C8OUCMBAX U NPUMEHEHUU KPUCATIUYECKUX U
AMOpPGhHBIX Mamepuaios.

L'omosumu npezenmayuu u coooueHUs: no U3y4eHHbIM MeMam
(603MOMCHBIE MeMbl NPeOCMAB/IeHbl 8 YUeOHUKe).

JlaBath onpeeneHne MoHsATUN: TePMOIUHAMUYECKAs CUCTEMA,
M30JMPOBaHHAS TEPMOIMHAMUYECKAsI CHCTEMA, PABHOBECHOE
COCTOSIHUE, TEPMOJMHAMUYECKUH MTPOLIECC, BHYTPEHHSS
SHEPTHsl, BHYTPEHHSISA SHEPT S UACATBHOTO rasa,
TEMII0EMKOCTh, KOJTMYECTBO TEIJIOTHI, YCIbHAs TEIUIOTa
MJIaBJICHUS, yIeIbHAs TEIJI0Ta Mapoo0pa3oBaHusl, yieIbHas
TEIJIOTa CTOPAaHMs TOIUTMBA, paboTa B

TePMOJAMHAMUKE, a0uabamubwlii npoyecc, 00paTUMBIH MpoIiecc,
HEOOpaTUMBIH TTPOIIECC, HarpeBaTeb, XOJIOMIHHUK, pabouee
TEJO, TEIJI0BOM aABurarens, KII/[ TerminoBoro apurarens.
Pacno3naBath TepMOIMHAMHYECKYIO CHCTEMY,
XapaKTEPU30BaTh €€ COCTOSIHUE U MPOIIECCHl N3MEHEHUS
COCTOSIHUSI.

IIpusooums npumepsvl mepmoOUHAMUYLECKUX CUCTEM U3 KYPCa
buono2uu, Xapaxmepuzo8ams ux, ONUCLIBANb USMEHEHUS]
COCMOAHUI.

OnuceiBaTh CIIOCOOBI N3MEHEHUS COCTOSTHUS
TEPMOJIMHAMHYECKON CUCTEMBI ITyTEM COBEPIICHHUS
MeXaHW4YeCcKO paboThl U IPU TEIUIONEpeaye.

CocTaBiaTh ypaBHEHHUE TEIIOBOro OanaHca B KOHKPETHOU
CUTyaluu. BeIYnCIATh, UCTIONB3Ys COCTABICHHOE ypaBHEHUE,
HEU3BECTHBIC BETMYHUHBI.

3.5

OCHOBEI
TEPMOIMHAMUKH

JlaBatb onpejielIiCHHE MMOHATHIA: TEPMOAUMHAMHYECKAs CUCTEMA,
U30JIMPOBAHHAS TEPMOIMHAMHUYECKAsi CUCTEMa, PABHOBECHOE
COCTOSIHUE, TEPMOJAMHAMHYECKHI MPOIECC, BHYTPEHHSIS
SHEPrHUs, BHYTPEHHSIS SHEPT s HICATLHOTO T'a3a,
TETIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, YICJIbHAS TEIJIOTa
TUIABJICHHUS, YIIEJIbHAS TEIUIOTa TapooOpa30BaHus, yAeIbHasI
TEIUIOTa CrOpaHus TOIUIMBA, padoTa B

TePMOJAMHAMUKE, a0uabamuwlil npoyecc, 00paTUMBIH MpoIIeCC,
HeoOpaTUMBIH MpoIiecc, HarpeBaTelb, XOJOIWIbHUK, paboyee
TeNo, TermnoBoi aeuraresns, KI1J[ TeroBoro nsurarens.
Pacnio3naBath TepMOAMHAMHYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSTHUE U TIPOIECCHl N3MEHEHUS
COCTOSIHUSI.

TIpueooumsv npumepvl mepMOOUHAMULECKUX CUCEM U3 KYPCa
buon02UU, Xapakmepuzo8ams ux, ONUCLIBAMb USMEHEHUS
COCMOSIHU.

OnuceiBaTh CIIOCOOBI U3BMEHEHUSI COCTOSTHUS
TEPMOIUHAMHYECKON CUCTEMBI ITyTEM COBEPIICHHUS
MEXaHU4YeCKOW paboThI U IPH TEIUIONIEpeaye.

CocTaBisTh ypaBHEHUE TEIIOBOTO OanaHca B KOHKPETHOU
CUTYaIluu. BRIUUCISTH, UCTIONB3YS COCTABICHHOE ypaBHEHHE,




HEU3BECTHHIC BEJIMYNHBI.
Pacnosznasams ¢azosvie nepexoowl nepsoco pooa u
cocmaenams ypasrenus 0Jisl (hazovix nepexo0os. Bviuuciams,
UCNONIL3YS COCMABNEHHbIE YPAGHEHUS, HeU3BECTHbIE GETUYUHDL.
Ornpenenars 3HaYCHUs1 BHYTPEHHEH SHEpruu UAealIbHOTO rasa,
U3MCHEHUE BHYTPCHHEH SHEPTUU HICATHHOTO Ta3a, paboThl
UJICATTLHOTO ra3a, paboThI HAJl UACATHHBIM T'a30M, KOJIHYECTBA
TEIUIOTHI B KOHKPETHBIX cUTyanusx. OnpeaensaTs 3HaueHHe
paboTHI HIIEaTFHOTO Ta3a MO TpaduKy 3aBUCUMOCTH JIaBJICHUS
0T 00BEMa TIpH N300apHOM IpoIiecce.

Onucvleams 2eomempuyieckutl CmMvicli pabomul u
paccuumuléams e€ 3HaveHue no cpaghuxy 3a8UcCUMocmu
oasenusi U0eabHO20 2a3a Om 00vEMA.

DopMyIUpPOBaTh MEPBBIA 3aKOH TEPMOJIUHAMHUKH.

CocraBisTh ypaBHEHUE, OMMCHIBAIONIEE TIEPBBIA 3aKOH
TEPMOIMHAMHKH, B KOHKPETHBIX CHUTYAIIHSIX JIJISI H30TPOIIECCOB
B UJICAJIbHOM Ta3e. BUuCATh, UCTOJIb3Ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

Paznuuare oOpatumbie U HEOOpATUMBIE TIPOIIECCHI.
[ToaTBepx)aaTh MpUMEpaMH HEOOPATUMOCTD TETUIOBBIX
MIPOIIECCOB.

Dopmynuposams 6mMmopou 3aKOH MepMOOUHAMUKY, HA3bLEBATND
2paHUuYbl €20 NPUMEHUMOCMU, 00BACHAMb €20
cmamucmuyecKuti Xxapaxkmep.

[TpuBOIUTH PUMEPHI TETIOBBIX IBUTATENIEH, BBIJIENSTDH B
IpUMepax OCHOBHBIE YAaCTH JIBUraTeNIel, ONUCHIBATh MPUHIUI
neiictBus. Berancists 3Hauenns K11/ TemmoBoro asurarens B
KOHKPETHBIX CUTyarusx. Onpedensmo 3navenus KI1J/[
mennogo2o oguzamers, pabomaiouje2o no yukiy Kapmo, 6
KOHKPEMHbIX CUMYAYUSIX.

L'omosumu npezenmayuu u cooOueHUs: NO U3YUEHHLIM MeMAM
(803MOIICHVIE MeMbl NPeOCMAB/IeHblL 8 YYeOHUKE).

Co3z0asamb KomnvlOmepHvle MOOEIU MENLO8bIX MAUUH.
Haxouts B tuteparype u Marepuere nndopmanmio o
npo0GiieMax SHEPreTUKU U OXpaHe OKPYKAOIIEH CPe/Ibl.
VY4acTBOBaTh B IMCKYCCHH O MPOOIEeMaxX SJHEPTeTUKU U OXpaHe
OKpY>KaloIlel cpelibl, BECTU AUAJIOT, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOUKY 3PEHUS, BBICIYIINBATH MHCHHE
OIIIOHEHTA.

4, OCHOBEI 16
AJIEKTPOIMHAMUKH
4.1 | DnekrpocTaTuka 6 JlaBaTh ompesienieHue MOHSATHI: AIIEKTPUIECKHI 3apsi,

JJIEMEHTAPHBIN DJICKTPUYECKUN 3apsl, TOUECUHBII
UIEKTPUUYECKHM 3apsijl, CBOOOIHBIN SIEKTPUUECKUN 3apsi],
3IIEKTPUYECKOE I0JIE, HAIPSKEHHOCTD JIEKTPUUECKOTO ITOJIH,
JIMHUU HAIPSHKEHHOCTH DIIEKTPUYECKOTO TOJIs, OJHOPOJAHOE
3JIIEKTPUYECKOE M0JIE, TOTEHLHAII JIIEKTPUYECKOTO MOJI,
Pa3HOCTb IIOTEHIUAJIOB, SHEPIUs WIEKTPUUECKOTO MOJI,
SKBUIIOTEHIUAJIbHAS IIOBEPXHOCTD, JJIEKTPOCTATHYECKAs
WHIYKIUSA, TOJIApU3ALUs JUDIEKTPUKOB, TUDJICKTPUYECKas
IIPOHUIIAEMOCTD BEIIECTBA, DJIEKTPOEMKOCTD, KOHIEHCATOP.
Pacnio3naBark, BOCIPOU3BOIUTH U HAOMIOIATh pa3InyHbIe
crnocoOsl anekTpu3anuu Ten. OObsCHATH SIBICHUE
JJIEKTPU3aLMY HA OCHOBE 3HAHUI O CTPOCHUM BEILECTBA.




OnuceiBaTh ¥ BOCIPOU3BOAUTH B3aUMOJAECUCTBUE 3aPSKEHHBIX
TeJL.

OnuceiBaTh NPUHLMII JEUCTBUS 3JIEKTPOMETPA.
DopMynHpOBaTh 3aKOH COXPaHEHUS IEKTPUIECKOTO 3apsA/a,
yCIIOBUS €ro NpUMeHUMOCTH. COCTaBIISITh ypaBHEHUE,
BBIPAKAIOLIEE 3aKOH COXPaHEHUs IEKTPUYECKOTO 3apsiia, B
KOHKPETHBIX CUTyallUsIX. BBIUNCIISITH, UCIOJIb3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJIMUNHBI.

®opmynupoBarth 3akoH KyioHa, yclloBUS €10 IPUMEHUMOCTH.
CocraBiath ypaBHEHUE, BhIpaxkaroniee 3akoH Kynona, B
KOHKPETHBIX CUTyallUsIX. BBIUNCIISITH, UCOJIb3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIE BETMYNHBI. BHIUMCIATE 3HaUEHHE
HaIPSHKEHHOCTH TOJI TOYEYHOTO JIEKTPUUYECKOTO 3apsia,
OIIPENEIATh HAIIPABJICHUE BEKTOPA HAIIPSHKEHHOCTH B
KOHKPETHOU cuTyannu. @opMyanpoBaTh MPUHIUIT
CYNEPHO3UIIH IEKTPUUYECKUX rosei. OnpenensTsb
HallpaBJICHUE U 3HAYCHUE PE3YJIbTUPYIOLIEH HAIPSKEHHOCTH
JIEKTPUYECKOTO IOJISI CHCTEMBI TOUEUHBIX 3apsAJI0B.
llepeuucnams ceoucmea TUHUL HANPAHCEHHOCMU
anekmpuiecko2o nous. Y1300paxarp 3J1eKTpUUecKoe moJie ¢
ITOMOIIIBIO JIMHUM HaNpsKEHHOCTH. Pacnio3HaBaTh U
n300paxkaTh JIUHUU HAPSDKEHHOCTH MOJISl TOUEYHOTO 3apsija,
CHUCTEMBI TOUEYHBIX 3apsAJI0B, 3apSHKEHHON IIOCKOCTH,

JBYX (HeCKOIbKuUX TIapaJJIENIbHBIX TUIOCKOCTEH, wapa, cghepul,
YuruHopa, OAHOPOTHOTO U HEOTHOPOIHOTO PIEKTPUUECKUX
HOJIEH.

Onpenensars 1o JMHUAM HAPSHKEHHOCTH AIEKTPUYECKOTO MO
3HAKU U XapakTep paclpeeieHus 3apsI0B.

Onucwvieams nogedeHue npo8OOHUKOS U OUIIEKMPUKOE 8
971eKMPOCMAmMuUYeckKoOM noJjie Ha OCHOGe 3HAHULL O CMPOEHUU
seujecmsa.

Pacnosnasams u 6ocnpouzsooumso aenenus
INEeKMPOCMAMU4EeCKol UHOYKYUU U NOTAPUIAYUU
OUINEKMPUKOB.

Teopemuuecku npeockaszvl8ams HA OCHOBAHUU SHAHULL O
cmpoeHuU 8ewjecmsa nogedenue NPOBOOHUKO8 U OUINEKMPUKO8
6 anexkmpuyeckom none. ObOCHO8bI6AMb U OMCMAUBAMb CEOIO
MOYKY 3PEeHUsl.

Cocmaenams pasencmea, ces3v18aioujue HanpsaiCEHHOCmMy
INEKMPULECKO20 NOJIAL 8 OUIIEKMPUKE C HANPAICEHHOCTNBIO
BHEUIHe20 JNIeKMPUYECKO20 Nos. Beiuucnsame, ucnonv3ys
cocmaeienHoe ypagHeHue, Heu38ecnmmole 8elIUYUHbL.
Onucwieams npuHyun 0eticmausl 31eKmpoCcmamuyeckol
3auumol.

Omnpenenars NOTeHIHaN MIEKTPOCTATUYECKOTO MOJIS B JaHHOU
TOYKE I10JIs1 OAHOTO U HEeCKOIbKUXTOUEUHBIX HIEKTPUUECKUX
3aps0B, NOMEHYUATbHYIO SHEPLUIO DNEKMPUUECKO20 3apaid U
cucmemvl 3IeKMpUYECKUX 3apsi008, pasHOCTh

HNOTEHIUAJIOB, pabomy 1eKMpoCmMamuiecko2o

NOJ5, HAPSDKEHUE B KOHKPETHBIX CUTYalUsX.

CocTaBiiTh ypaBHEHUS, CBA3BIBAIOLINE HANPSKEHHOCTD
UEKTPUYECKOTO MOJIS C PA3HOCTHIO OTEHINAIOB. BRIUNCIIATH,
UCIIOJIB3YSI COCTABJIIEHHOE YPAaBHEHHE, HEU3BECTHBIE BEINUNHBI.
N300paxaTh 3KBUIOTEHIMAIbHBIE IOBEPXHOCTH
NIEKTpUYECKOro nosst. Pacro3HaBate M BOCIPOU3BOIUTH




HKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH OJISl TOUEYHOTO 3apsija,
CUCTEMBI TOUEUHBIX 3apsAJI0B, 3apSHKEHHON TUIOCKOCTH,

JBYX (HeCKOIbKUX) MapauieNbHbIX TIIOCKOCTEH, wapa, cgepbi,
YuruHopa, OAHOPOJHOTO U HEOTHOPOIHOTO 3JIEKTPUUECKUX
noJiei. OOBSACHATH YCTPONCTBO, IPUHIIMIT IEHCTBUS,
IIPAKTHUYECKOE 3HAUEHNE KOHJIEHCATOPOB. BRIUNCIIATE 3HAUEHHUSI
EKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOPa, 3apsijia
KOHJIEHCATOPa, HAPsHKEHUS Ha 00KJIaJIKaX KOHJeH caTopa,
[IapaMeTPOB IJIOCKOTO KOHJEHCATOPA, SHEPTUU
AJEKTPUYECKOTO MOJI 3apPsKEHHOTO0 KOHIEHCATOpa B
KOHKPETHBIX CUTyallUsX.

Paccuumvieamsb 00wyio Emkocms cucmemvl KOHOEHCAMOPO8.
Haxonute B UHTEpHETE M NOTNIOJHUTEIIBHON JINTEPATYPE
uH(pOpMaLKI0 00 OTKPBITUH 3JIEKTPOHA, HCTOPUU U3YUEHUS
EKTPUYECKHUX SIBJICHUH. [ 0OTOBUTH pe3eHTaluy U COOOLIEHUS
M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEJICTABIICHBI B
y4eOHUKe).

11 Knacc (68 uacos, 2
Yyaca B HeZeno)




3aKOHBI IOCTOSIHHOTO
TOKa

JlaBaTh onpeneneHre NOHITUI: DIEKTPUUECKUI TOK, CUJIa TOKA,
BOJIbT-aMIIEPHAsl XapaKTEPUCTUKA, FIEKTPUIECKOE
CONPOTHBIIEHUE, CTOPOHHUE CHJIBL, JJIEKTPOIBIKYILAsl CHIIA.
[lepeuncnsTs ycaoBus CylleCTBOBAHUS 3JIEKTPUUECKOTO TOKA.
PacrniozHaBath 1 BOCIIPOU3BOIUTH SIBJICHUE JIEKTPUUECKOTO
TOKA, IEHCTBUS NIEKTPUUECKOIO TOKA B IIPOBOIHUKE.
OOBACHATH MEXaHU3M SIBJICHUI HA OCHOBAHUH 3HAHUM O
CTPOEHUU BEILECTBA.

Coz0asamb KomMnvlOmMepHvle MOOENU INEKMPUYECKO20 MOKA.
[Tosib30BaThCst aMIIEpMETPOM,

BOJIbTMETPOM, OMMEmMpOM. YINTHIBAThH 0COOEHHOCTH
U3MEpEHUs] KOHKPETHBIM IPUOOPOM U MpaBUIIa HOAKIIOUEHUS B
NEKTPUYECKYIO LIETIb.

HccnenoBaTh 3KCIEpUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA B
IPOBOJAHMKE OT HAIIPSKEHUS U OT COTIPOTUBIIEHUS TPOBOJHHKA.
Crpouts rpaduk BoJIbT-aMIIEPHON XapaKTEPUCTUKH.
®opmynrpoBath 3ak0H OMa 15 yJacTKa LeMu, YCIOBHSI €ro
npuMeHUMOCTH. COCTaBJIATh YpaBHEHHE, OMUCHIBAIOIIEE 3aKOH
Oma 117151 ydacTka 1elH, B KOHKPETHBIX CUTyalusIX. BeraucisaTs,
WCIIOJIb3YS COCTABJIEHHOE YpaBHEHUE, HEU3BECTHBIE 3HAUCHHUS
BEJIMYMH.

PaccuurtsiBaTh 00111€€ COTPOTUBIICHHUE yUacTKa LIETH IpU
MOCJIEI0BATEILHOM U AapauIeIbHOM COEIMHEHUSX
MIPOBOJTHUKOB, NPU CMEULAHHOM COCOUHEHUU

npo8oOHUK08. BBIIOTHATH pacueThl CUJI TOKOB U HANIPSKEHUI B
Pa3IUYHBIX (B TOM YHCJIE B CJIOKHBIX) JIEKTPUUECKUX LIETISIX.
®opMyIUpOBaTh U UCMOJB30BaTh 3aKOH Jlkoyna-Jlenua.
Omnpenenste paboTy U MOIIHOCTbH IEKTPUUYECKOTO TOKA,
KOJIMYECTBO TEIIOTHI, BBIICISAIOMIECHCS B TPOBOIHUKE C TOKOM,
IIPH 33JJaHHBIX [TapamMeTpax.

®opmynupoBath 3ak0H OMa JU1sl IOJHOM LIENH, YCIOBHS €ro
npuMeHUMOCTH. COCTaBIISITh ypaBHEHHE, BbIPAXKAIOIIEE 3aKOH
OmMa 151 IOJTHOM 11eNH, B KOHKPETHBIX CUTYALMSIX.
PaccunthiBath, HCHOJIB3YS COCTABIEHHOE YPABHEHUE,
HEU3BECTHBIE BEJTMYHHBI.

W3mepsTh 3HaYeHUE 3JIEKTPOABIIKYIIEH CUIIbI, HAIPSDKEHHE U
CHJIy TOKA Ha YYacCTKE LIETIH C IOMOIIbIO BOJIBTMETPA,

amriepMeTrpa ¥ U(PpOBbIX JATYNKOB HAMPSHKCHUS M CHITBI TOKA.
CoOmroaTh IpaBuiIa TEXHUKH 0€30MMacCHOCTH MPHU padoTe ¢
HMCTOYHHKAMH TOKA.

PaGotats B mape, rpyrine npu BbIMOTHEHUN TPAKTHYECKUX
3aJaHUI.

Haxonuts B mutepatype u MuTepHere nHdopmainio o cBSI3u
ANEKTPOMArHUTHOTO B3aUMOJIEHCTBHUS C XUMUYECKUMU
peaxkIusaMu U OMOJIOTUYECKUMU TIpoIieccaMmu, 00
UCTOJIb30BAHUU DJIEKTPUUECKUX SIBJICHU KUBBIMU
OpraHu3Mamu | T. 1.

['oToBUTH Mpe3eHTaIK U COOOIICHHS TT0 U3YUYEHHBIM TeMaM
(BO3MOKHBIE TEMBI MPEICTABICHBI B yYCOHUKE).

Buvinoansams dononnumenshvie ucciedogamenbckue pabomul no
U3YUEHHbIM meMam (803MONCHble MeMbl NPEOCMABIeHbl 8
yuebHuKe).




DIEKTPUYECKUM TOK
B Pa3JIMYHBIX Cpeaax

JlaBaTp onpeienieHue MOHATHI: HOCUTEIIH SJIEKTPHUYECKOTO
3apsijia, IPOBOIUMOCTE, C8EPXNPOBOOUMOCHTb, COOCTBEHHAS
IIPOBOJIUMOCTD, IPUMECHAS ITPOBOUMOCTD, JIEKTPOHHAs
IIPOBOJIUMOCTb, ABIPOYHAS IPOBOAUMOCTD, P-N-IIEPEXOL,
BAKYYyM, TEPMODJIEKTPOHHAsL YMUCCHUS, MIEKTPOJIN3, FA30BbII
paspsiz, peKOMOMHAIMS, HOHU3ALHS, CAMOCTOSTEIbHBIN pa3ps,
HECaMOCTOSITENbHBIN pa3psl, niazma.

Pacnio3naBath 1 ONIMCHIBATH SIBJICHUS IIPOXOXKICHHUS
3IIEKTPUYECKOTO TOKA YePe3 MPOBOAHUKH, ITOITYIIPOBOIHUKHY,
BAKYYM, JIEKTPOJIUTBIL, 'a3bl.

KauecTBeHHO XapakTepu30BaTh MEKTPUIECKUHI TOK B Cpelie:
Ha3bIBaTh HOCUTENHN 3apA0B, MEXaHNU3M UX 00pa30BaHus,
XapakTep ABWXKEHUS 3aps0B B JIEKTPUUYECKOM I10JIE U B €r0
OTCYTCTBHE, 3aBUCUMOCTb CHJIbI TOKA OT HalPsIKEHHUS,
3aBUCHMOCTB CUJIbI TOKA OT BHEIIHUX YCIIOBHH.
Teopemuuecku npedckasvl8ams Ha OCHOBAHUU 3HAHULL O
cmpoeHuu geujecmea Xxapaxkmep Hocumeineu 3apsooe &
PA3TUYHBIX CPeOax, 3a8UCUMOCHb CONPOMUBTEHUS
NPOBOOHUKOS, NOTYNPOBOOHUKOS U INEKMPOTUNOE OM
memnepamypul. Ilpueooums npumepul puzuueckux
9KCNEPUMEHMO8, AGNAIOWUXCA KPUMEPUAMU UCTMUHHOCTU
meopemuyeckux npeockazanui. ObocHosvieams u
omcmaueams c80U NPeONnON0NHCEHUS.

[IepeuncisaTe OCHOBHBIE ITOJIOKEHUS TEOPUH IJIEKTPOHHOU
IIPOBOIMMOCTU METAJUIOB. BBIUMCIATE 3HaUEHUS CpeIHEN
CKOPOCTH YHOPSIIOYEHHOTO JABMKEHUS SJIEKTPOHOB B METAJLIE
1oJ NEMCTBUEM EKTPUUECKOTO MOJISI B KOHKPETHOW CUTYallH.
Onpenenars CONPOTUBIIEHHE METANIMYECKOTO TPOBOIHUKA ITPH
JTAHHOW TemIieparype.

Oxcnepumenmanvho ucciedo8ams 3a8UCUMOCHb
CONpOMuUBIeHUsI MEMANTUYECKUX NPOBOOHUKOS OM
memnepamypbi.

IIpusooumsv npumepwvl c6epxXxnpo8OOHUKO8, NPUMEHEHUS
€8epxXNPoBOOUMOCMU. Y MOUHAMb 2PAHUYBL NPUMEHUMOCTU
3axona Oma 6 cés3u ¢ Cyuecmeo8anuem s61eHuUs
CBEPXNPOBOOUMOCHIU.

[IepeuncisaT OCHOBHBIE MOJOKEHUS TEOPUU IIEKTPOHHO-
JBIPOYHOM MPOBOAMMOCTH MOJIYIPOBOIHUKOB.

[IpuBOAUTE IPUMEPBHI YUCTHIX MTOTYITPOBOJHUKOB,




MOJTYTIPOBOTHUKOB C JJOHOPHBIMH U aKIIETITOPHBIMH
IPUMECSMHU.

DKcnepumenmanbHo ucciedo8ams 3a8UCUMOCHIb
CcoOnpomueienusi NOJLyNPOBOOHUKO8 OM meMnepamypbl u
0CBEUEHHOCTIU.

ObvsicHsams meopuio npogooumocmu p-N-nepexooq.
Ilepeyucnsams ocnosHble ceoticmea p-N -nepexooa.
Ipumensamo meopuro nPoOBOOUMOCIIU K ONUCAHUIO pAOOMbL
ouooa u mpanzucmopa. [IpuBoAUTH IPUMEPHI UCTIOJIB30BAHUS
MIOJTYIIPOBOTHUKOBBIX TIPUOOPOB.

[TepeuncisiTh yCIOBUS CYIIECTBOBAHUS JICKTPHYECKOTO TOKA B
Bakyyme. [I[puMeHSTh 3HAHUS O CTPOCHHUH BEIIECTBA JIJIS
OTIMICAHUS SIBJICHUS TEPMOIJIEKTPOHHOM 3Muccru. ONUChIBATh
MPHUHIIMAIT JCHCTBHUS BAKYYMHOTO JINO0J1a, JJIEKTPOHHO-TY4eBON
TPYOKH.

[TpuBOIUTE PUMEPHI HCITOJIL30BAHUS BAKYYMHBIX IIPUOOPOB.
OOBACHATH MEXaHU3M 00pa30BaHUs CBOOOHBIX 3apsI0B B
pacTBOpax M pacriaBax dJIeKTPOJUTOB.

OnuceIBaTh 3aBUCHMOCTH COTPOTHUBIICHUS JICKTPOJIUTOB OT
TeMIiepaTypol. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CMpoeHuu geuyecmaea nPeocKazvbleanms X00 npoyecca
anekmpoausa. Ilpusooums npumepst u 80CHPOU3EOOUND
Quzuueckue skcnepumermsl, NOOMeEePAHcOarowue 8bloeneHuUe Ha
NeKMPOOax 6eujecmaa npu NPOXOHCOeHUU INeKMPUYECKO20
MOoKa yepe3 INeKmpoaum. Ymounamo eparuybl npUMeHuUMoCcmu
3akoHa Oma 07151 ONUCAHUSL NPOXOHCOCHUS INEKMPULECKO2O
MOKa yepe3 3NeKmpOoaumbl.

[IpuMeHATh 3HaHKS O CTPOSHUH BEIIECTBA JJIsI OTTUCAHUS
SIBJICHHS DJICKTPOJIH3A.

Cocmaensams ypasHeHue, Onucvlearoujee 3aKoH 1eKmpoau3a
Dapaodest, 0151 KOHKpemHbIX cumyayuil. Boiuucisams, ucnonivsys
cocmaeieHHoe YpagHeHue, Heu38eCmHble 3HAUEHUs GeIUYUH.
[IpuBOAMTE IPUMEPHI UCIIOJIB30BAHUS DIICKTPOJIU3A.
OOBACHATh MEXaHU3M 00pa30BaHMs CBOOOHBIX 3aps/IOB B
rasax.

[IpuMeHATh 3HaHUS O CTPOCHHUH BEIIECTBA JIJIsI ONTUCAHUS
SIBJICHUH CaMOCTOSITEIbHOTO U HECAMOCTOSTEIIEHOTO Pa3psa0B.
PacrioznaBath, IpUBOAUTH MIPUMEPHI, IEPEUUCITISTH YCIOBUS
BO3HMKHOBEHHUS CAMOCTOSTEILHOTO M HECAMOCTOSATEILHOTO
ra30BbIX Pa3psIOB, Pa3IUYHBIX THIIOB Ta30BBIX Pa3psIOB.
[IpuBOIUTE IPUMEPHI UCITOIH30BAHUS FA30BBIX Pa3psI0B.
Ilepeuucnsams ochogHble c80licmMBa U 0O1ACMU NPUMEHEHUS
NIA3MbL.

Pabomamu 6 nape, epynne npu evinonneruu
uccne0osamenbekux pabom, npu 0CyuwjecmeieHuu
meopemuyecKux npeocKa3anuil.

Haxonuts B muteparype u MHTepHeTe nHpopmanmio mno
3amanHo Teme. [lepepabaTriBaTh, aHATU3UPOBATH U
MPEJICTABIISITh UH(POPMAIIHIO B COOTBETCTBHUU C TTOCTABICHHBIMU
3a/1a4yaMH.

['oTOBUTH Mpe3eHTaIH U COOOIICHHSI TI0 U3YUYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEACTABIICHBI B YUCOHHKE)




MaruurtHoe noJje

JaBatb onpeieieHue NOHATHI: MArHUTHOE T0JI€, UHTYKIUS
MarHuTHOTO TOJIs, BUXPEBOE MOJIe, CHila AMIiepa, Cuiia
Jlopenna, peppoMarHeTuK, J0MeH, TeMIepaTypa

Kropu, macnumnas nponuyaemocmo 6ewyecmsa.

JaBatb onpeieeHue eIMHULIBI MHAYKIIUA MAarHUTHOTO MOJISI.
[IepeunciiATh OCHOBHBIE CBOMCTBA MArHUTHOTO TTOJISL.
N3o0paxaTe MarHUTHBIE IMHUU IOCTOSTHHOTO MarHuTa,
MPSIMOTO TTPOBOJIHUKA C TOKOM, KaTYIIIKH C TOKOM.

Hab6nronaTe B3auMoieiicTBIE KATYIIKA C TOKOM U MarHuTa,
MAarHUTHOM CTPEJIKH U IIPOBOJIHUKA C TOKOM, JEUCTBUE
MarHUTHOTO TOJIS Ha JIBIDKYIYIOCS 3apsHDKCHHYIO YaCTHILY.
@opMyIUpOBaTh 3aKOH AMIIEpa, Ha3bIBaTh I'PAHULBI €TO
MPUMEHUMOCTH.

Ornpenenars HapaBiIeHUE JTUHUN WHAYKIIMH MarHUTHOTO TIOJISI
C TIOMOIIIBIO MpaBwWIa OypaBurKa, HAIPABJICHUE BEKTOPOB CHIIBI
Awmriepa u cuibl JIopeHiia ¢ moMOIIbIO TIPaBHIIa JIEBOM PYKHU.
[TpumMensTh 3akoH AMIiepa U GOpPMYITy JIJIsl BEIYUCICHUS CHITBI
JlopeHnua npu penieHnn 3aaad.

ObvacHams npunyun pabomoel YUKIOMpPOHA U MAacc-
cnexmpoepagha.

[TepedyncisTh TUTIBI BEIIECTB 110 MATHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA JMa-, mapa- U (eppoOMarHeTHKOB.
N3mepsaTh cuity B3auMOJICHCTBHS KaTYIIIKA C TOKOM M MarHUTa.
Hccneoosamv maznummuvle ceolicmea mei, U320MoGIeHHbIX U3
pasHvix mamepuanos. PabotaTh B mape npy BbINIOJIHEHUN
MPaKTUYECKUX 33JJaHUM, B ITape U TPYIIIIE PU PEIICHUH 3a1a4.
ObvsacHAMb NPUHYUN Oeticmeusl JIeKMpoUIMepUmMebHbIX
npubOpo8, 2POMKO2080PUMEINs U INEKMPOOBULAMETIL.
Haxomuts B mutepatype u HTepHeTe nHGOPMAIIIIO O BKIAIC
Awmmnepa, JIopeHiia B M3y4eHHe MarHUTHOTO TOJISI, PyCCKOTO
¢uznka CToneToBa B UCCIIEIOBAaHUE MAarHUTHBIX CBOWCTB
dbeppomMarHeTMKoB, 0 IPUMEHEHUH 3aKOHa AMIiepa,
MIPaKTUYECKOM HCIIOJIb30BAHNUU JIEHCTBUSL MAarHUTHOIO MOJIS HA
JBUKYIIUICS 3apsfl, 00 YCKOPUTEIAX AIEMEHTAPHBIX YaCTHULL, O
BKJIJI€ POCCUICKUX YUEHBIX B CO3/IaHUE YCKOPUTEIEH
3JIEMEHTAPHBIX YaCTHIL, B TOM yucie B O0be1nHEHHOM
UHCTUTYTE siiepHbIx uccnenoBanuii (OWAN) B r. [IyOne u Ha
anaponHoM kosutaiinepe B LIEPHe; 06 ucnons3oBanuu
dbeppoMarHeTMKOB, 0 MAarHUTHOM T10JI€ 3eMJIH.

I'oToBUTH Mpe3eHTaIK U COOOIICHHS TT0 U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI MIPEACTABICHBI B yYEOHHUKE).

DneKTpoOMarHUTHas
WHIYKIUS

JlaBaTp onpeneneHre NOHATUN: SBICHUE JIEKTPOMArHUTHOM
WHIYKIUU, MarHUTHBIA noTok, D/]C unnykuuu,
MHJIYKTUBHOCTb, caMOMHAYKIMs, I/1C caMOMHIyKIuu.
Pacrio3znaBatk, BOCIIPOU3BOANUTH, HAOMIOAATH SIBIICHUE
JJIEKTPOMArHUTHOM MHIYKLIMH, TTOKA3bIBATh IPUYMHHO-
CIIeICTBEHHBIE CBS3M IpH HabOIroAeHnU siBNeHus. Habmonars u
AQHAJIM3UPOBATH SKCIIEPUMEHTBI, IEMOHCTPUPYIOLIUE ITPABUIIO
Jlenna.

dopmynupoBaTh npaBuiio JIeHa, 3aK0H AIEKTPOMarHuTHOM




WHAYKIIMY, HAa3bIBaTh TPAHUIIBI €70 PUMEHUMOCTH.
UccnenoBats siBJICHHUE 2JIEKTPOMArHUTHON MHYKIIUU.
Ilepeuucname ycnogus, npu KOMmopuvlx 603HUKAEM
UHOYKYUOHHDIU MOK 8 3AMKHYMOM KOHMYpe, KAmyuiKe.
Onpedensmo ponb JHcene3Ho2o cepoOeuHuUKda 8 Kamyuixe.
Uszobpasxcamo epauuecku gnewtnee u UHOYKYUOHHOE
maznumHwle nons. Onpeodensimos HANpPagieHue UHOYKYUOHHO20
MOKa 8 KOHKPEeMHOU CUMyayuu.

OOBACHATH BO3SHUKHOBEHHE BUXPEBOTO JIEKTPUUECKOTO TOJIS U
3IEKTPOMArHUTHOTO 1OJIsl. Onucvieams npoyecc
603HuxHo8eHus I/]C uHOYKYuu 8 08UNCYUSUXCS NPOBOOHUKAX.
Ilpeocmasnsamos npunyun delcmeus 31eKmpoceHepamopa u
INeKMPOOUHAMUYECKO20 MUKPODOHA.

PaboTtath B mape v rpynie npu BBIMTOTHCHUN TPAKTHUECKUAX
3a/IaHH|, TUIAHUPOBATH YKCIIEPUMEHT.

[TepeuncisiTh MPUMEPHI UCTIOTH30BAHUS SIBIICHUS
AJIEKTPOMArHUTHOM WHTYKITHH.

Pacnio3naBatb, BOCIIpOU3BOIUTH, HAOTIOIATH SIBJIICHHE
CaMOWHTyKIIMH, TTOKa3bIBaTh IPUINHHO-CJICICTBEHHBIC CBSI3U
TIpY HAOJTFOICHUH SIBJICHUSI.

dopMynHpoOBaTh 3aKOH CAMOWH TyKITUH, HA3bIBATh TPAHUIIBI €TO
MIPAMEHUMOCTH.

[TpoBOAMTE aHATIOTHUIO MEXKTY CAMOUHAYKIIEH ¥ MHEPTHOCTHIO.
Onpenensars 3aBUCHMOCTb MHIYKTUBHOCTH KaTYIIKU OT €&
JUIMHBI U TJIOMAJAN BUTKOB.

Onpenensts B KOHKPETHOM CUTYyalluu 3HaYEHUs: MaTHUTHOTO
notoka, IJ1C unnykiuu, 3/[C unoykyuu 6 08UNCYUUXCS
nposoonuxax, IJC caMOMHAYKIIMH, UHTYKTUBHOCTb, SHEPIUIO
INEKMPOMASHUMHO20 NOJIA.

Haxomuts B murepatype u Untepuere nadpopmaruio 06
UCTOPUU OTKPBITUSA SABJICHUS 3JIEKTPOMAarHUTHON UHIYKIIUU, O
BKJIaJIe B U3y4EHHE TOTO SIBJICHUS poccuiickoro ¢usuka J. X.
Jlenia, o 6opb0e C MPOSIBICHUSIMHU AJIEKTPOMArHUTHOM
UHAYKIWU U €€ UCTIO0JIb30BAaHUH B IPOMBILIUIEHHOCTH. | OTOBUTH
MPE3CHTAMH U COOOIICHHUS [0 U3YYEHHBIM TeMaM (BO3MOXKHbBIE
TEMBI TIPE/ICTABIICHBI B yYCOHUKE).

2. Konebauus u Bomuer | 17
2.1 | Mexaunyeckue 3 JlaBaThb omnpeaeieHue MOHATHN: KoJieOaHus, KojeOaTenbHas
KoJIeOaHus CHUCTEMa, MEXaHHYECKUE KOJIeOaHus1, TapMOHHUYCCKHE

Kose0aHus, CBOOOHBIE KONIeOaHus, 3aTyXalolIne KoJieOaHus,
BBIHY)KJICHHBIC KOJICOaHHUsI, pe30HAHC, CMEIICHHUE, aMIUIUTY/Ia,
MepUoJI, 4acToTa, COOCTBEHHAs 4acToTa, (asa.

HaspiBath ycroBust BO3HUKHOBEHHS KosieOanuii. [IpuBoauTh
pUMepHI KOoJeOaTeIbHBIX CUCTEM.

OnuceIBaTh MOJICTH «IPYKMHHBIN MasSTHUK,
«MaTEeMaTHYCCKUH MasTHUK.

[TepeuncnsaTh BUABI K0JI€OATENLHOTO ABMKEHHUS, X CBOMCTBA.
PacriozHaBathk, BOCIIpOM3BOAUTH, HAOMIOAATh TAPMOHUYECKUE
Kose0aHus, CBOOOTHBIC KOJIEOaHMsI, 3aTyXarolIe KoieOaHus,
BBIHYKJICHHBIE KOJICOaHUS, PE30HAHC.

[TepeuncnsiTh ciocoObl MOTy4eHUsI CBOOOTHBIX U
BBIHYK/ICHHBIX MEXaHHUYECKUX KoJebanuii. CoCTaBIsITh
ypaBHEHHE MEXaHMYECKHUX KOJICOaHU, 3alUChIBATh €ro
pemienne. OnpeaenaTh Mo ypaBHEHUIO KOIe0aTeIhHOTO




JBUKEHUS ITapaMeTpbl KOJIeOaHUH.

[IpencraBnsaTh rpaduvyecku 3aBUCHIMOCTD CMEIICHHUS, CKOPOCTH
Y YCKOPEHHS OT BPEMEHH IIPH KOJICOAHUSX MATEMaTHUECKOTO 1
NPYKHHHOTO MasiTHUKOB. OmpeaensTs mo rpaduky
XapaKTepUCTUKH KOJeOaHHIi: aMIUIUTYAY, IEPHO U YaCTOTY.
U3zobpasxcams epagpuuecku 3a8ucumocmes amniumyovl
BBIHYIHCOCHHBIX KOJIEOAHUL OM YACMOMbl GLIHYHCOAIOWEl CUTTDL.
Ananusuposamo usmeHneHue 0aHHO20 epagura npu usMeHeHul
mpeHus 8 cucmeme.

BBIYucIisaTh B KOHKPETHBIX CUTYAIUSAX 3HAYCHUS TIEPHOIA
KOJIeOaHUH MaTeMaTHIeCKOTO WM MPYKUHHOTO MasTHHUKA,
SHEPTUU MasITHHUKA.

OOBACHATDH NMpEBpALLEHUS] SHEPTHU TP KOJICOAHUAX
MaTEeMaTHYECKOTO MasiTHUKA U Ipy3a Ha TPYKHUHE.
Hccneoosams 3asucumocmov nepuooa konrebanuil
Mamemamuyecko2o0 MasmHuKa om e2o OIUHbl, MAccbl U
amnaumyowsl konrebanuil. Mcciedosamo 3a8UCUMOCHb NEPUOOA
KoIebanuii 2py3a Ha NPYHCUHe Om MAaccol 2py3a U H#ECMKOCmu
APYIHCUHBL.

PaboTtate B mape u rpyIie Npu PeIIeHUu  3a1a4 ¥ BBITOTHCHHN
MPAKTUYECKUX 3aJaHN, UCCIIEI0BAHNM, INIAHUPOBATH
IKCTIIepuMeHT. Bectn muickyccnto Ha TeMy «Poibs pe3oHaHca B
TEXHUKE U OBITY.

Haxonuts B muteparype u MHtepHete nupopmariuio oo
WCITOJIb30BAaHNN MEXaHUYECKUX KoJIeOanuii B mpubopax
re0JIOTOPa3BE/IKH, Yacax, KauessX, JPYrux YCTpoHcTBax, 00
WCITOJIb30BaHNU B TEXHUKE U MY3bIKE PE30HAaHCA U 0 OOpBOE C
HUM.

["'oTOBUTH Mpe3eHTAlMK U COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOXHBIE TEMBI MTPECTABICHBI B YUEOHHUKE).

Pemats 3agaun. Kontponuposats pelieHue 3a1a4 caMuM U
JPYTUMH Y4aluMUCS.

2.2

DJICKTPOMarHUTHBIC
KoJieOaHusg

JlaBaThb orpesiesIeHue MOHATHI: SIeKTPOMAarHUTHBIE KoJIeOaHus,
K0JIeOaTeIbHBIH KOHTYp, CBOOOHBIE JIEKTPOMAarHUTHBIC
KoJie0aHusl, asmoxo1ebanus, aemoKkoieoamenbHasl

cucmema, BIHYXICHHbIE JICKTPOMAarHUTHbIE KoJieOaHus,
HIepEeMEHHBIH AIEKTPUIECKHI TOK, aKTUBHOE

COIIPOTHUBIICHUE, UHOVKINUBHOE CONPOMUBIIeHUe, EUKOCMHOe
conpomusienue, NoIHoe CONPOMuUsLeHUe Yenu nepemeHH020
moKa, NeUCTBYIOIee 3HaUCHHE CHIIBI TOKa, JICHCTBYIOIIEE
3HaYEHHE HaNpsDKeHUs, TpaHchopmarop, kodddurment
TpaHChOpMAaIHH.

N306paxxats cxeMy KoJiebaTeTbHOTO KOHTYpa U OMUCHIBATh
HOPUHIUI €r0 PabOTHI.

Pacnio3HaBatk, BOCIPOM3BOANUTE, HAOIIOJaTh CBOOOTHBIE
JIEKTPOMArHUTHBIE KOJICOAHUS, 8bIHYIHCOCHHbIE
INIeKMPOMAcHUMHbIE KOJIeOAHUSL, Pe30HAHC 8 YeNnu NePeMeHHO20
moxa.

AHanmu3npoBaTh MpeBpalleH:s SHEPTUHU B KOJIeOaTeTbHOM
KOHTYpE MPH 3JIEKTPOMATHUTHBIX KOJIeOaHHIX.

[IpencraBnsaTh B BUJE rpaUKOB 3aBUCUMOCTD 3JIEKTPUUECKOTO
3apsijia, CUJIbl TOKA U HANpPsDKEHUS] OT BPEMEHHU IIPpU CBOOOTHBIX
9JIEKTPOMArHUTHBIX KosebaHusax. OnpenensiTs o rpaguky
K0JICOAHUH XapaKTEPUCTHKH: aMIIUTYy, IEPHUOJI U YaCTOTY.




IIposooums ananozuro medxncoy mexaHuyeckumu u
INEeKMPOMASHUMHBIMU KOJIEOAHUAMU.

3anuceiBath Gpopmyay TomcoHa. BEIUUCIATE ¢ MOMOIIBIO
dopmyner ToMCOHA MTEPHOJ U YACTOTY CBOOOTHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Onpenenars nepuo/, 4acToTy, aMIUIUTYAY KoJieOaHUil B
KOHKPETHBIX CUTYyalUsIX. Mccredosams s1eKmpomazHummble
Konebanusl.

Ilepeyucnams ceoticmea aemokonebanuii, agmMokoieoamenbHou
cucmemvl. Ilpueooums npumepvl agmoro.1ed6amenbHbix
cucmem, UCNOIL3OBAHUS A8MOKOIOAHUI.

OOBACHATH IPUHLIUII [TOJIyYEHUS IEPEMEHHOTO TOKA,
YCTPOMCTBO TreHepaTopa NepeMeHHOr0 TOKa.

Ha3biBaTh 0COOEHHOCTH IEPEMEHHOTO 3JIEKTPUUYECKOTO TOKA Ha
y4acTKe LENU C pe3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 21eKmpuiecko20 mokda
Ha yuyacmke yenu ¢ KOHOeHcamopoM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko20 mokda
Ha yuyacmke yenu ¢ Kamywro UHOYKmuHOCmu.

3anuceiBaTh 3aK0OH OMa 714 1IeNy IEPEMEHHOTO TOKA.
HaxomnTh 3Ha4Y€HUS CHIIBI TOKA, HAMIPSDKEHHSI, aKTHBHOTO
COTPOTUBIICHUS, UHOYKMUBHO2O CONPOMUBTEHUS, EMKOCIHO20
conpomuenenus, NoIHO20 CONPOMUEIeHUs 11eTU TIEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYaITUX.

BoruncnsaTe 3Ha4€HHsI MOIITHOCTH, BBIACIAIONIEHCS B LIETIN
NEPEMEHHOTO TOKa, IEMCTBYIOIINE 3HAUEHUS TOKa U
HaNpsHKEHUS.

Has3zvieamu ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu
nepemMeHH020 MOKd.

OnuceiBaTh yCTPOMCTBO, MPUHIUIT JEHCTBUS U PUMEHEHUE
TpaHcdopmaTopa.

Buiuuciams kosghpuyuenm mpancghopmayuu 8 KOHKpemuwix
CUMyayusx.

Haxonuts B muteparype u Marepuere nndopmanmio o
MOJIy4EHUH, TIepeiade U UCTOIb30BaHUH IEPEMEHHOT0 TOKa, 00
UCTOPHUU CO3JIaHUS U IPUMEHEHUH

TpaHcHOPMATOPOB, UCNOIL30BAHULU PE3OHAHCA 8 Yenu
nepemMeHH020 MoKa u 0 6opvbe ¢ HuM, ycrexax u mpoodiemax
ANEKTPOIHEPTETUKH.

Cocmasnsams cxemuvl npeobpazosarus snepauu Ha TOL u I'9C,
a makoice cxemy nepeoayu u nompeoieHus

9eKmposHepaul, Ha3bIBaTh OCHOBHBIX NOTpeOUTENeiH
ANEKTPOIHEPTHH. [lepeuuciams npuyunsl HOmepb IHepeuU U
803MOIHCHOCMU OJis1 NOBbIULEHUS D exmusHocmu eé
UCNONB308AHUSL.

Bectu quckyccnto o noss3e U Bpeie JIEKTPOCTaHIuM,
apryMEHTHPOBATh CBOIO MO3UIIUIO, YMETh BHICIYIIIUBATh
MHEHUE JIPYTHX YYaCTHUKOB.

l'oTOBUTE Npe3eHTauy U COOOLIEHHS TIO U3YYEHHBIM TEMaM
(BO3MOXKHBIE TEMBI IPEACTaBICHBI B y4eOHHKE).

2.3

Mexannueckue
BOJIHBI

I[aBaTL ONPCACIICHUC MIOHSATHUN: MeXaHHU4YeCKas BOJIHA,
InornepeuHad BOJIHA, ITPOAO0JIbHAA BOJIHA, CKOPOCTH BOJIHEI,
JJINHA BOJIHBI, (pasa BOJIHBI, NJIOCKAA 60JIHA, 60JIHOBAA
NnoOBEPXHOCNb, qprHm 60JIHbl, 1YY, 3BYKOBAs BOJIHA, TPOMKOCTb




3ByKa, BBICOTA TOHA, TEMOp, OTpaKEHUE, IPEIOMIICHHE,
HOTJIOIIEHHE, HHTePPEPEHIIUS, OUPpaKyus,

noaApu3ayus MEXaHUYECKUX BOJIH, KOTEPEHTHbIE UCTOYHUKH,
CTOsIYasl BOJIHA, aKyCTUUECKHI pEe30HaHC,
IUIOCKOIIOJIIPU30BaHHAas BOJIHA.

[IepeunciiaTs cBOMCTBA MEXaHUYECKUX BOJIH. Pacnio3HaBarth,
BOCTIPOW3BOIMTH, HAOIIOIATh MEXaHMUECKUE BOJIHEI,
HOTIEPEYHbIE BOJIHBI, IPOJOJIbHBIE BOJIHBI, OTPAKEHHE,
IpeIoMIICHHUE, MOTJIOIIEHUE, MHTEPPEPEHIINIO, OUDPaAKYUIo U
noasApuzayuio MEXaHM4ecKux BoIH. Ha3plBaTh XapakTepuCTUKU
BOJIH: CKOPOCTb, YaCTOTa, JAJIMHA BOJIHBI, Pa3HOCTH (ha3.
OnpenensTs B KOHKPETHBIX CUTYALUSX CKOPOCTH, 4YaCTOTHI,
JUIMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

3anucvleamo u cocmagnisms 8 KOHKPEMHbIX CUMYAYUSIX
ypasHeHue apmMoHuYecKol be2yujell 80IHbl.

Haxonuts B mutepatype u UutepHeTe uHbOopMaIiio o
BO30YXJACHUH, NIEpeaue U UCII0JIb30BAHUU 3BYKOBBIX BOJIH, 00
UCIIOJIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U
TEXHUKE.

BecTtu nuckyccuio o mosb3e U Bpesie BO3ACHCTBUS Ha YEITOBEKa
3BYKOBBIX BOJIH, apT'yMEHTHPOBATh CBOIO MO3ULINIO, YMETh
BBICJIYIIMBATh MHEHUE JIPYTUX YYACTHUKOB.

['oToBUTH Mpe3eHTay U COOOIIEHHS IO U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPECTABIEHBI B yUEOHHUKE).

2.4

DJIEKTPOMarHUTHbIE
BOJIHBI

JlaBaTh onpeiesieHre MOHSATHIA: JIEKTPOMAarHUTHOE MOJIE,
BUXPEBOE MIEKTPUIECKOE TI0JIC, JICKTPOMAarHUTHBIC BOJHBI,
CKOPOCTH BOJIHBI, JUTHHA BOJIHBI, (pa3a BOJIHBI, BOJHOBAs
MIOBEPXHOCTh, PPOHT BOJIHBI, Iy, IIIOTHOCTH MMOTOKA
W3JTY4CHUS, TOUCYHBII NCTOYHHK U3ITy9CHUS, OTPAKCHHUE,
IpeIoMIICHUE, MOTJIOIICHUE, HHTepPEepeHIIHS, TU(PaKIIHS,
TIOTIEPEYHOCTh, TOJISIPU3ALINS IICKTPOMArHUTHBIX BOJIH,
paznoCBsI3b, PAJNOJIOKAIINS, AMILTHTY THAS MO YIS,
nerektupoBanue. OOBSCHITh B3aUMOCBSI3b IIEPEMEHHBIX
IEKTPUYECKOTO U MAarHUTHOTO MoJiel. PucoBars cxemy
pacrpocTpaHeHus IEKTPOMarHUTHOM BOJIHEL. [lepeuncisath
CBOWCTBA M XapaKTEPUCTUKH ICKTPOMATHUTHBIX BOJIH.
ObvsicHamMb NPOYeCccyl 6 OMKPLLMOM KOAeOAMeNbHOM KOHMYpe,
APUHYUN UBTYYEHUSL U Pe2UCMPAYUU INeKMPOMACHUNMHBIX GOJIH.
Pacnio3naBark, HaOJIIOJATh AJIEKTPOMATHUTHBIC BOJIHBI,
U3JIy4CHUE, MPUEM, OTPAKCHUE, IPEIIOMIICHHE, TTOTJIONICHHUE,
UHTEPPEPEHIIHIO, THU(PPAKIUIO U TOISPU3ALUI0
ANIEKTPOMArHUTHBIX BOJIH.

BBIUHCTATD B KOHKPETHBIX CHTYaIUsX 3HAYCHHS
XapaKTEePUCTHK BOJH: CKOPOCTH, YaCTOTHI, JJTHHBI BOJIHBI,
pasHocTH (a3, enyouny paouosokayuu.

Cpasnusamv mexaHuuecKue u 31eKmpoMacHUMHbLe GOJIHb.
Obvsacuamb npuHyunsl paouocea3u U menesUOeHUs.
ObvsacHamb npUHYUNBL OCYUWeCMBIeHUs NPOYECCo8 MOOVIAYUU
u demexkmuposanus. M3oopasxcams npuHyunuaibHvle cxemol
paouonepedamuuxa u paouonpuémuuxa. Ocyujecmensamo
paouonepedauy u paouonpuém. OOvACHAMb NPUHYUNDBL
nepeoauu u3006padxcenus meienepeoamyuKom U NPUHYUNsl
nPUEMAa u300padceHus menesu3opom.

HccnenoBath cBOMCTBA AIIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO




MoOwmibHOTO Tenedona. Ha3piBaTh 1 ONMUCHIBATH COBPEMEHHBIE
CPEJCTBA CBS3H.

Boigensats poas A.C. TlonoBa B U3y4eHUH 31EKTPOMArHUTHBIX
BOJIH U CO3/1aHUHU PaguocBsi3u. OTHOCUTBCS C YBaXKEHUEM K
YUEHBIM U UX OTKPBITUAM. OOOCHOBBIBATh BAXKHOCTh OTKPBITHS
AJIEKTPOMAarHUTHBIX BOJIH JJISl Pa3BUTHUS HAYKU.

Haxomuts B tuteparype u Mntepuere nndopmanuro,
MO3BOJISIOILYIO OTBETUTH Ha IIOCTaBJICHHBIE BOIIPOCHI 110 TEME.
PaGotate B mape u rpyImie npu peiieHnu 3aa4d 1 BbIIIOJIHEHUU
MpaKTUYECKUX 3aaHuil. Haxooumo 6 numepamype u
Hnmepneme unghopmayuro o 8030yxcoenuu, nepedaye u
UCNONb308AHUU INIEKMPOMAHUMHBIX 60.IH, 06 onvimax ' epya u
Ux 3Ha4eHuu.

Bectu quckyccuio o mojib3e U Bpesie UCIOIb30BaHUS
YeJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH, apTyMEHTUPOBATH CBOIO
MO3UIUIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YYACTHUKOB.
['oToBUTH Npe3eHTaluu 1 cOOOIIEHUS 10 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEACTABIIEHBI B YUEOHHUKE).

3. Ontuka 13

3.1 | CeeroBbie 11 JlaBaTh onpenierieHue NOHATHN: CBET, T€OMETpUYECKasi ONTHKA,
BOJIHBI. CBETOBOM JIy4, CKOPOCTb CBETa, OTPAXKEHUE CBETA,
I'eomerpuuecka IIPEJIOMJIEHHE CBETA, IIOJHOE OTPAKEHUE CBETA, YrOJl aieHHs,
U yroJ1 OTpaXKE€HUsI, yroJl MPEJOMIICHUS, OTHOCUTENbHBIH

BOJIHOBAs OIITHKa

NoKa3aTesb MPEIOMIICHHS, a0COTIOTHBIN IMOKa3aTelh
npeIoMIICHUs, TUH3a, (oKyCcHOe

paccTOsTHHE JIMH3bL, ONITHYECKAst CUJIA JINH3BI, TUCTICPCHSI CBETA,
uHTepdepeHIus cBeTa, Tudpakius cBeTa, Tu(paKknoHHasS
peméTKa, MoJIIpH3aIns CBETa, ECTECTBEHHBIH CBET,
TUTOCKOTIOJIIPH30BaHHBIN CBET.

OnwuchIBaTh METOIbI U3MEPEHUS CKOPOCTH CBETA.
[lepeuncisTh CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBatk, BOCIIPOU3BOANTE, HAOIIOIATh PACIIPOCTPAHCHHE
CBETOBBIX BOJIH, OTPOKEHHE, IPEIOMIICHHUE, TIOTJIONICHHE,
JMCTIEPCUI0, MHTEPPEPEHIINIO, TU(PPAKIHIO U TIOSIPU3AITUIO
CBETOBBIX BOJIH.

dopmynuposaTh npuHIUI [ ToiireHca, 3aKOHbI OTPAXKCHUS U
NPEJIOMIICHUS CBETa, TPAHUIIBI KX IIPUMEHUMOCTH.

Ctpouts X0J Jiyya B IUIOCKOTIapaJUIeIbHOMN MIacTHHE,
TPEYroJIbHOM MPHU3ME, IIOBOPOTHOU MPU3ME, 000 paYMBArOIICH
pU3Me, TOHKOM JIMH3E.

Ctpoutsb n300pakeHue npeaMeTa B III0CKOM 3epKalie, B TOHKOM
JIMH3e.

[lepeuncnsiTh BUABI TUH3, NX OCHOBHBIE

XapaKTePUCTUKU [ ONTUYECKHI [IEHTD, T1aBHAas ONTUYECKas
0Ch, (hoKyc, onTHUECKas CUJIA.

OmnpenensTh B KOHKPETHON CUTYyallUW 3HAYCHHUS yIIia aIeHuUs,
yria OTpakKeHus, yriia IpeIOMIIeHHUs, OTHOCUTEIBHOTO
MoKazares MPeToOMIICHHsI, a0COTIOTHOTO MOKAa3aTeNst
MpEeNoMIICHHs, CKOPOCTH CBETa B Cpelie, POKYCHOTO
PacCTOSIHUS, ONITUYECKOW CHUITBI JIMH3bI, YBETUYCHHS JTNH3HI,
nepuoa IudpaKIuoOHHON

PEUIETKH, MOJI0KEHUSI UHTEPPEPEHITUOHHBIX U
TU(PPAKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3aNMCHIBATh
(dopMyIly TOHKOM JIMH3bI, PACCUUTHIBATH B KOHKPETHBIX




CUTYaIUsX ¢ e€ TTOMOIIbIO HEM3BECTHBIC BEJTMYUHBI.
OOBACHATH NPUHLIMII KOPPEKLIUU 3PEHUS C IOMOIIbIO OYKOB.
DKCIIEpUMEHTAILHO OTIPEICIIATh MMOKA3aTelhb MPEIOMIICHUS
cpenbl, (POKYCHOE PacCTOSTHUE COOMpArONIei

U pacceusaioueli TMH3, JUINHY CBETOBOU BOJIHBI C IOMOILBIO
T(QPaKIIMOHHON PEIIETKH, OYyeHUBaAMb UHDOPMAYUOHHYVIO
émxocmo komnakm-oucka (CD).

llepeuucnams obracmu npumenenus unmepgepenyuu ceema,
oughpakyuu ceema, noaspuzayuu ceema.

HccnenoBaTh 3aBUCUMOCTD yIJla MPEIOMIIEHHS OT yria
Ma/ICHUS, 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI JI0 N300paKCHHUSI
OT PacCTOSHUS OT JIMH3BI J0 TIPeIMETa.

[TpoBepsATh THITOTE3BI: YTOJI MPEIOMIICHHS MTPSMO
IPONOPLUOHAIIEH YTy NAJICHUS, NPU NIOMHOM CJLOHCEHUU O8YX
JIUH3 ONMUYecKue CUibl CK1aA0bl8arOMCsL.

KoHcTpynpoBats Moienu TeJIecKoa U/uii MUKPOCKOTIA.
PaboTtate B mape v rpynre npu BHITOJTHEHUN TPAKTHISCKUX
3aJIaHuH, BBIIBIKCHUH TUTIOTE3, Pa3pabOTKEe METO/IOB
MIPOBEPKH THIIOTE3.

IInanuposams dessmenbHOCMb NO GLINOTHEHUIO U bINOIHAMND
uUCcne008anusl 3a8UCUMOCTIU MeHCOY usUUecKUMU
BEIUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY 2UNOME3bL.
Haxomuts B mutepatype u HTepHeTe nHbOpMAaIIIio o
ounorpadusx . Herotona, X. I'tolirenca, T. FOunra, O.
®dpenens, 00 UX HaAyYHBIX pad0Tax, O 3HAYCHUH UX padOT JIst
COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYUYHBIX OTKPBITUI U
pabot no ontuke U. Hetotona, X. I'tolirenca, T. FOnra, O.
®penenst. Bocnpuanmarth, aHAIM3UPOBATh, TIepepadaThIBaTh U
IPEIbABIATH UHPOPMALIMIO B COOTBETCTBHUHU C MOCTABJICHHBIMU
3a/1a4aMu.

Bo1iensiTh OCHOBHBIE MOJIOXKEHHUS KOPIYCKYJISIPHOM U BOTHOBOM
TEOpHIl CBETa. YUacTBOBAaTh B OOCYKJICHUU ITUX TCOPUH U
COBPEMEHHBIX B3IJIS10B HA MPUPOTY CBETA.

Vkazvieams epanuysi npumenumocmu 2eomempuyeckoll
ONMUKLU.

I'oToBUTH Mpe3eHTaIK U COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI MPEACTABIICHBI B YUEOHHKE).

3.2

N3nyuenue n
CIIEKTPBI

JlaBaTh ompeneneHne MOHATHIA: TEIIOBOE U3TyYCHHE,
ANEKTPOIOMUHECIICHIINS, KaTOI0JIFOMUHECIICHIINS,
XEMUJIFOMUHECHEHIUS, (POTOTIOMUHECLICHIIUS, CHIOUHOU
CHeKmp, TUHeu4amslii Cnekmp, noji0Camoiii CReKmp, CHeKmp
no2noujenusl, CHeKmpaibHbulll AHATU3.

[lepeuncnsaTs BUIBI CIIEKTPOB.

PacniosnaBars, s6ocnpouzgooums, HaOMIOAATH CIITIOLTHOM
CIEKTp, JINHEWYATHIH CIIEKTpP, MOJOCATBIA CIEKTP, CHEKTP
W3JIy4E€HHS ¥ TIOTJIOLIECHHUS.

H306pasicams, 00vACHAMYb U AHATUZUPOBAML KPUBYIO
3asucumocmu pacnpeoenenus IHepeUul 8 Chekmpe aoCcoIomHo
uépHo2o meia.

[lepeuncnsaTs BUIBI 3EKTPOMArHUTHBIX U3TYyYEHUN, UX
HMCTOYHHMKH, CBOMCTBA, TpUMeHeHue. cnoap30BaTh MIKamy
3JIEKTPOMAarHUTHHIX BOJIH. CpaBHMBATh CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH PA3HbIX JUAMA30HOB.




OcHOBBI
CIELMAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH

34.

OcHOBBI
CIELMAJIbHOM TEOPUH
OTHOCHUTEIILHOCTH

(CTO)

JlaBaTh omnpeercHre MOHATHIA: COOBITHE, TOCTYIIAT,
COOCTBEHHAsl HHEPLIMAIbHAS CUCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHas JJTMHA Tella, Macca MOKOsl, MHBAPHAHT,
SHEPTHS TIOKOS.

ObvsacHaAmb npomusopeyusi MedxHcoy KiaccuieckKol MexanuKou u
anekmpoounamuxou Makceenna u npuuunsl nosisienus CTO.
®opmynuposats nocrynatsl CTO.

®opmynrpoBath BeIBObI U3 ocTynatoB CTO u obvacuame
pensmusucmckue 3¢ghekmoi COKpaujenus pazmepos meia u
3ameO0NleHUsl BpeMEeHU MeHCOY 08YMsL COOLIMUAMU C MOYKU
3penus 08UICYWeUCs cucmembl omcuéma. AHaTM3UPOBATh
(bopMyITy peNITUBUCTCKOTO 3aKOHA CI0KEHHUST CKOPOCTEH.
1Iposooumu mvicrennvie sIKkcnepumenmsl, NOOMBEEPHCOAOUUe
nocmynamol CTO u ux creocmeus.

Haxooums 6 KOHKpemHuou cumyayuu 3Ha4eHus ckopocmeti mei
6 CTO, unmepsanoe 8pemenu mexicoy coobimuimu, OIUHy meid,
9HEp2UI0 NOKOSL YACTUYbL, NOJIHYIO IHEPIUIO YaACMULbI,
DENAMUBUCTCKULL UMNYTILC YACTNUYDL.

3anuchIBaTh BRIPAXESHUE ISl SHEPTUU TTOKOS U HOJHOT

9HepauU TaCTHII.

W3narath cyTh NPUHIMIIA COOTBETCTBUSL.

KsanToBas dusuka

17

CBeTOBBIE KBAHTEI

JaBatb onpenenenue noHsaTuit: GoroshdexT, KBaHT, TOK
HACBILIEHUS, 3aJIep>KUBaloIee HallpshKeHre, paboTa BbIX0a,
KpacHas rpanuna gotosddexra.

Dopmynuposams npeomem u 3a0a4u K8AHMOBOU PUUKLU.
Pacnio3naBare, HabmonaTh siBiieHue GoTodpdexra.
OnuceiBath onbITel CTOJIETOBA.

®opmynupoBats runote3y [Inanka o kBaHTaX, 3aKOHBI
dotorddexra.

AHanu3upoBaTth 3aKOHBI PoTodPdekTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYaIIHIX
ypaBHeHue DiHIITelHa A1 GoTodPdexTa U HaXOAUTh C ero
MOMOIIHIO0 HEM3BECTHBIC BEJTMUMHBI.

BoryncnsaTh B KOHKPETHBIX CUTYalUsAX 3HAYCHUS
MaKCHUMaJIbHOW KHHETUYECKOU SHEPTrUuu (POTOIEKTPOHOB,
CKOPOCTH (POTOIIEKTPOHOB, paOOTHI BEIXO/1a, 3aITHPAIOIIETO
HANPSDKEHUs, YaCTOTHI U JUTHHBI BOJHBI, COOTBETCTBYIOIIUX
KpacHoii rpanuiie pororddexra.

[IpuBoauTH MpUMEPHI HCHOJIB30BaHUS (POTOIDDEKTA.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JyaTu3Ma.
OnuceiBath OonbITH JIeGeneBa Mo U3MepeHuto JaBIeHUS CBETa U
oTbITHl BaBuiioBa Mo onrtuke.

Onucvligams onvimsi N0 OUDPaAKYUU INEKIMPOHOS.




DopMynHpOBaTH COOTHOLICHUE HEOIIPEAETIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TO CYTh.

Haxonuts B mureparype u Matepuere nHpopmanuio o paborax
CroneroBa, JIebenesa, Basunosa, I[lnanka, Komnmona, oe
bpoiins.

BbiiensaTe poiab pOCCUICKHUX YYEHBIX B MCCIIEJOBAHUN CBOMCTB
CBeTa.

[TpuBOAMTH IPUMEPHI OHOTOTHYECKOTO U XUMHUYECKOTO
JIIEUCTBUS CBETA.

['oToBUTH Npe3eHTalK U COOOIIEHMSI IO U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YUEOHHUKE).

5.2

ATomHas pusmka

JlaBaTp onpenienieHue MOHITUI: aTOMHOE SIIPO,
SHEPTEeTUYECKHUI YPOBEHB, SHEPTHS MIOHU3ALMH, CHOHMAHHOE
U3IyyeHue ceema, 8bIHYHCOEHHOE U3TLYYeHUe C8emd.
OnuceiBath onbITH Pesepdopra.

OnuceIBaTh U CpaBHUBATH MOJIeNIM aToMa ToMCOHa U
Pezepdopna.

PaccmatpuBath, uccne0BaTh M ONMCHIBATH JIMHEHYATHIE
CIIEKTPBHI.

dopMynmHpoBaTh KBAHTOBBIE MTOCTYIATHI bopa.

OOBACHATH TUHEHYATHIC CIIEKTPBI aTOMa BOJIOPO/Ia HA OCHOBE
KBAaHTOBBIX MOCTYNaToB bopa.

PaccunTthiBaTh B KOHKPETHOW CUTYAIlMH YaCcTOTY U JUTHHY
BOJIHBI HCITyCKaeMoro (pOoTOHA IIpH Mepexo/ie aroMa U3 0JHOTO
CTaIlMIOHAPHOTO COCTOSIHUS B APYroe, SHEPTUI0 HOHU3AINH
aToOMa, 8bIYUCIAMb 3HAYEHUS PAOUYCO8 CMAYUOHAPHBIX OpOUM
9/1eKMPOHO8 8 AmoMe.

Onucwieams ycmpouicmeo u 00vACHAMb RPUHYUN OeticmEUs
J1a3epos.

Haxonuts B muteparype u MHTepHeTe cBenenus o akrax,
MOJATBEPKIAIOLIUX CIOXKHOE CTPOEHUE aToMa, 0 paboTax
YU€HBIX IO CO3JJAHHUIO MOJICJIU CTPOCHUS aTOMa, HOJIYYEHUIO
BbIHYIHCOECHHO20 U3YYeHUsl, O TPUMEHEHUH JIa3epOB B HAYyKe,
MEAUIIMHE, TPOMBIIIIIEHHOCTH, OBITY.

Boiaensate posb pocCURCKUX YUEHBIX B CO3/ITAHUU U
UCIIOJIb30BAHUU JIa3€POB.

I'oToBUTH Mpe3eHTaIK U COOOIICHHSI IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NPEACTABICHBI B yYEOHHUKE).

5.3

du3uka aTOMHOTO
spa

JlaBaTh omnpeneneHus MOHATHI: MacCOBOE YHCIIO, HYKJIOHBI,
SIIEPHBIE CUITBL, 8UpmMYaibHble Yacmuysl, Ne(HEeKT Macc, SHEPrUs
CBSI3M, yZIeIbHAsl SHEPT U CBSI3U aTOMHBIX SIIED,
PaMOaKTUBHOCTb, AKMUBHOCMb PAOUOAKMUBHO20

eewecmaa, NEpPUOJT TOTypacajia, UCKyCCTBEHHast
pazoaKTUBHOCTb, SIIEPHBIE PEAKIIMH, SJHEPT€TUYECKHUI BBIXO]
SJICPHOM peakiuH, LemHas siiepHas peakuus, Ko3pQPUIHEHT
pPa3MHOKEHHs HEUTPOHOB, KpUTHYECKAsI MACCa, PEAKTOPbI-
Pa3MHOXUTEH, TEPMOSIIEPHAS pEaKLU.

CpaBHUBaTh CBOICTBA IPOTOHA U HEMUTPOHA.

OnuceiBaTh NPOTOHHO-HEUTPOHHYIO MOJIEINb SApa.
Onpenenars cocTaB AIep pPa3IMYHBIX AIEMEHTOB C TIOMOIIBIO
Tabnauubl MenaeneeBa. M300paxarh U YUTaTh CXEMbI aTOMOB.
CpaBHUBATH CUILY DJIEKTPUYECKOTO OTTAJIKMBAHMSI IPOTOHOB U
CHUILY CBSI3M HYKJIOHOB B sape. [lepeuucaame u onucvliéams




ceoticmea s10epubix cull. OOvACHAMb 0OMEHHYI0 MOOeb
83AUMOOEUCMBUA.

Boeraucnsate gedexT Mace, SJHEPTHIO CBS3H U YICIbHYIO
SHEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX s/Iep. AHATU3HPOBATh
CBSI3b YJI€JIbHOM DHEPTUHU CBSI3U C YCTOMYUBOCTBIO sJIEP.
[TepeuncisiTh BUIBI PAIMOAKTUBHOTO PacIia/ia aTOMHBIX SIEp.
CpaBHUBaTh CBOICTBa anb(a-, 6eTa- U raMMa-u3IIydeHUH.
3anucvleamo npasuna cmeweHus npu paouoaKmueHvLx
pacnaoax. Onpedensims 371eMeHmbl, 00pazyOWUecs 6
pe3yivmame paouoaKmueHblx pacnaoos.

3anuceIBaTh, OOBSICHITH 3aKOH PAJIMOAKTUBHOTO pacmaja,
YKa3bIBaTh TPAHUIIBI €ro NpuMeHuMoCcTH. OnpeIeNsTh B
KOHKPETHBIX CUTYAITUSX YHCII0 HEPACIIABIIUXCS SIICP, YUCIIO
pacraBIIuxcs saep, Mepruol moaypacnanga, akmueHOCHb
sewecmaa.

Ilepeuucnsams u onucvieams memoovl HabIIOOeHUs U
peaucmpayuu 21emenmapHulx yacmuy. Habrrooams mpexu
anvga-uacmuy 6 kamepe Bunvcona. Pecucmpuposams sioepHule
usayuenusi ¢ nomouwvio cuémuuka I eticepa. Onpeoensimo
UMAYILC U DHEP2UI0 YACTNUYLL NPU OBUNCEHUU 8 MASHUTNHOM
noze (no hoomoepagusm).

3anuchIBaTh SAepHBIC peakiuu. OnpeaesaTh PO yKThI
AJIEPHBIX peaklnii. PaccCunThIBaTh SHEPrUYECKUN BBIXO
AJIEPHBIX PEAKIUN.

OnuceiBaTh MEXAHU3MBI ICJICHUS SJIEP U LEMHOM sIepHOM
peakuuu. CpaBHUBAThH SJIEPHBIE U TEPMOSJIEPHBIE PEAKIIH.
ObvacHAMb NPUHYUNBL YCMPOUCmMea U pabomul s10epHbIX
peaxmopos. Y4acTBOBaTh B 00CYXKJICHUU MTPEUMYIIECTB U
HEJOCTaTKOB SAEPHOM SHEPTETUKH.

AHanuzuposams onacHocms s0epHbIX U3LYYEHUL O HCUBLLX
Op2aHU3MOS.

Haxonuts B nuteparype u uTepHere cBeeHns 00 OTKPBITHH
POTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJYyYCHUU U
UCIIOJIb30BAHUU PATUOAKTHUBHBIX U30TOIIOB, HOBBIX
XUMHYECKUX DJIEMEHTOB.

Boiensats poib pocCHCKUX YYEHBIX B HCCIEAOBAHUAX
ATOMHOTO $pa, OTKPBITUU CIIOHTAHHOTO JICJICHUS SJIep ypaHa,
Pa3BUTHUU STACPHON SHEPTETUKHU, CO3/IaHUU HOBBIX U30TOTIOB B
OUSUN (OO6beaMHEHHBIN UHCTUTYT SIICPHBIX UCCIIEIOBAHUI B T.
Jlybne).

I'oToBUTH Mpe3eHTaIK U COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEICTABICHBI B yYEOHHUKE).

5.4

OneMeHTapHbIe
YaCTHILIBI

JlaBaTp onpenesieHre NOHATHN: AHHUTUIISILIUS, JIeNMOHDbI,
ao0pombl, KEApK, 2niooH. IlepedncraTh OCHOBHBIE CBOMCTBA
3JIEMEHTAPHBIX YACTHIL.

Briaenars rpynibl 2J€MEHTApHBIX YACTHIL.

[IepeunciiaTs 3aKOHBI COXPAHEHUS, KOTOPBIE BBITIOJIHSIOTCS IIPU
npeBpameHusx yactull. OnuchIBaTh TPOLECCH aHHUTWIISILIUI
YaCTHUIl U aHTUYACTHULL U POXKACHUS dJIEKTPOH-TIO3UTPOHHBIX
nap.

HaspiBath 1 cpaBHUBATH BUABI (PYHIaMEHTATBHBIX
B3aUMOICHCTBUIA.

OnuceIBaTh PoOJIb YCKOPUTETIEH B U3YUEHUU 3JIEMEHTapHBIX
yactuil. Hazvleams ocHo8HbIe UObL YCKopUumenel




9NEeMEHMAPHBIX YACTUY,.

Haxonuts B nmutepatype u nTepHeTe cBeaeHus: 00 HCTOPUH
OTKPBITHS 3JIEMEHTAPHBIX YaCTHULl, O TPEX dTanax B pa3BUTUU
(HU3UKM >TIEMEHTapHBIX YACTHII.

OnwuceIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTHUHY MHpA.
['oToBUTH Npe3eHTalKU U COOOIIEHMSI IO U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YUEOHHUKE).

Pesepr 3




Ilepeuens snadopaTopHbIx padoT

Ne Tema Jara

n/n
10 knace

1 W3yuenne nBuxeHNs Tena, OpOIIEHHOTO TOPH30HTAIBHO

2 W3yueHue NBUKEHHUS Tella 10 OKPYKHOCTH

3 W3mepenne KecTKOCTH MPYKUHBI

4 W3mepenne ko puureHTa TpeHHsI CKOJIbKECHUS

7 DkcnepuMeHTallbHas poBepka 3akoHa ['eit-Jlroccaka
11 knacc

1 [TocnenoBarensHOE M apaieIbHOE COETMHEHUS
IIPOBOJIHUKOB

2 N3mepenue DJ1C 1 BHYTpEHHET0 CONPOTUBIIEHHS UCTOYHHUKA
TOKa

3 N3ydenue siBineHNs 3J€KTPOMAarHUTHON HHAYKIIUH
Ompenenenre yCKOpeHusi CBOOOTHOTO TIAJCHUS PU TOMOIIN
MasiTHUKa

5 N3mepenue nokazarens mpeaoMIIEHHUS CTEKIIa

6 Onpenenenre ONTUYECKOHN CUITBI U POKYCHOTO PACCTOSHUS
cOoOMparoIIe JIMH3BI

7 M3Mepenne nMHbl CBETOBOM BOJIHBI




Kanefmapﬂo-TeMaanecxoe IVIAHUPOBAHHE I10 (bnume

10 kaacce
Ne ypoka |Tema ypoka Konwnu.| fata
Yyacos
1. dusnyeckunii akcnepnmeHT, Teopus. Pusmndeckne moaenu. Npoekuusa 1 1 Hepens
BEKTOpa Ha ocb. TpaeKkTtopuAa. lMepemeweHune. MNyTb.
2. PaBHOMEpPHO NPAMOSIMHENHOE ABUXKeHUe. [padUKM KoopAUHATLI NYTH, 1 1 Hepensa
ckopocTh. OTHOCMTENIbHAA CKOPOCTb NPU ABUNKEHUUN TeN.
3. MpAamonnHenHoe aBUKEHME C NOCTOAHHBIM YCKOPEHUEM. 1 2 Hepena
4, lpadmKM KOOPAMHATBLI , MYTU, CKOPOCTU N YCKOPEHUS NPU 1 2 Hepensa
paBHOMEPEMEHHOM ABUKEHUM.
5. 1 3 HepenA
PeweHwne 3aga4 no Teme " PaBHonepemMeHHoe ABuXKeHue".
6. CsoboaHoe nageHue Ten. lpukeHune Tena, 6poLIeHHOro ropnsoHTanbHo. |1 3 HepenA
7. MHCTpyKTax No TexHWKe 6e3onacHOCTU Npw BbINOAHEHUN nabopaTopHon |1 4 Hepensn
paboTbl. JTabopaTopHan paboTa Ne 1 "UccnepoBaHue ABUKeHMA Tena,
6pOLIEHHOrO ropM3oHTabHO"
8. OTHOCUTENBHOCTb MEXaHNYECKOTO ABUMKEHMUA. 3aKOH CNOXKEHUSA 1 4 Hepens
CKOpocCTel.
9. KnHematnka ABUMKEHMA MO OKPYKHOCTU. 1 5 Hepena
10. PeweHue 3agay no pasgeny KnHematumka. 1 5 Hepena
11. PeweHue 3agay no pasgeny KnHematumka. 1 6 HepenA
12. MepBbI 3aKOH HbtoToHa. Cuna. 1 6 HepenA
13. NHepTHOCTb. Macca Tena. BTopoli 3akoH HbloToHa. 1 7 HepenA
14. TpeTunit 3aKkoH HbtoToHa. MpUHUMN OTHOCKMTeNbHOCTM Manunes. 1 7 HepenA
15. lpaBUTaLMOHHAA cuAa. 3aKOH BCEMMPHOTrO NPUTAXKeHUs. MNepsas 1 8 HepenA
KOCMMYECKan CKOPOCTb. Cnia TAXKECTU.
16. Cuna ynpyroctu. 3aKoH lNyka. 1 8 HepenA
17. Bec Tena. HesecomocTb, Neperpysku. 1 9 HepenA
18. Cuna TpeHus. 1 9 HepenA
19. MHCTpYKTaX No TexHWKe 6e30nacHOCTU Npw BbINOJHEHWUM nabopaTopHon |1 10 Hepensa

paboTbl. SlabopaTopHasa pabota Ne 2 «M3mepeHne KospduumeHTa TpeHna
CKOMIbXKEHUAY,




20. MNpumeHeHWe 3aKoHOB HblOTOHA K pelueHuto 3a4au. 10 Hepgena
21. Mmnynbc MmaTepmnanbHOM TOYKM. 3aKOH COXPaHEHUA MMMy/bca. 11 Hepena
22. PeakTuBHOe aBuKeHue. PeweHune 3aga4 no teme " Umnynbc". 11
23. LUeHTp macc. Teopema 0 ABUMKEHUWN LLEHTPA MacC. 12 Hepena
24. PaboTa cunbl. MowHoCTb. 12 Hepena
25. MexaHn4yeckasa 3Heprms. 3aKoH COXPaHEHUA MEeXaHMYECKOM SHepPruu. 13 Hepgens
26. ABCONOTHO Heynpyroe n abcontoTHO yNpyroe coyaapeHus. 13 Hepensa
27. KoHTposibHas paboTa no pasaenam nepsoro Noayroaus. 14 Hepena
28. AHann3 KOHTPOAbHOM PaboTbl. PaBHOBecHe. YcioBue paBHoBeCUSA 14 Hepena
TBEpAoOro Tena.
29. MoMeHT cunbl. Pbiuaru. 15 Hepena
30. 3akoH MNackans. 15 Hepena
31. 3aKoH Apxumeaa. 16 Hepens
32. OCHOBHbI€ NONOKEHMNA MONEKYNAPHO-KUHETUYECKOM TEOPUN. 16 Hepena
33. Macca aTomoB. MonsipHas macca. ArperaTHble COCTOAHUA BELLECTBA. 17 Hepgena
34, PacnpegeneHve monekyn naeanbHOro rasa no ckopoctam. Temneparypa. 17 Hepgena
35. YpaBHeHne KnaneipoHa- MeHaeneesa . 18 Hepens
36. [a30Bble 3aKOHbI. 18 Hepena
37. OCHOBHOE ypaBHEHNE MOJIEKYNSAPHO-KMHETUYECKON TEOPUM . 19 Hepens
38. MHCTpYKTaX No TeXHWMKe 6e30nacHOCTU NPU BbINOJHEHUN NabOPaATOPHON 19 Hepgena
paboTbl. JlabopaTopHasa pabota Ne 3 «M3yyeHme n3obapHoro npouecca B
rase».
39. BHYTpeHHsA aHeprua. PaboTa rasa B mMsonpoueccax. KoamyecTso TenaoTol. 20 Hepens
MepBbiii 3aKOH TEPMOAMHAMUKN.
40. MprMeHeHWe NepBOro 3aKoHa TEPMOAMHAMMKMN K M30MPOLLECCAM. 20 Hepena
4]. Tennosble ABuratenun. Bropoit 3aKoH TepMoaNHaAMUKM. 21 Hepena
42, B3anMmHble npeBpaLLeHmA KULKOCTEN M ra3oB. HacbilWweHHbIN nap. 21 Hepena
Knnenwue.
43. BnaykHoOCTb BO3AYyXa. 22 Hepena
44, Kpuctanamnyeckne n amopoHble Tena. 22 Hepena




45, MnaBneHne u KpUCTanansaLms. 23 Hepena
46. MHCTpYKTaX No TexHMKe 6e30nacHOCTU Npwu BbINOJHEHMM NabopaTopHOM 23 Hepena
paboTbl. JTabopaTopHas paboTa Ne 4«M3mepeHne yaenbHOM TenaoThbl
naaBAEHUA Nbaax.
47. DNeKTPUYECKUI 3apas. INeKTpmnsaLma Ten. 3aKoH CoxpaHeHua 24 Hepena
3/IeKTPUYECKoro 3apaja.
48. 3akoH KysioHa. 24 Hepens
49, PeweHune 3agay no teme " 3akoH KysioHa". 25 Hepena
50. Hanps»eHHOCTb 31eKTPUYECKOro NnoA. JIMHUM HanpPsAXKEeHHOCTH 25 Hepena
3N1EKTPUYECKOrOo MNoJiA.
51. PeweHue 3agay no Teme " HanpsxeHHOCTb 3/1eKTpudyeckoro nons'". 26 Hepensa
52. LOV3aneKTpuKM B aneKkTpocTatnyeckom none. MNpoBogHMKKU B 26 Hepensa
3N1eKTPOCTaTUYECKOM Noe.
53. PelieHne KomnaeKcHbIX 3a4a4 no Teme" Bsanmogencrane HenoaBU»KHbIX 27 Hepensa
)il
3apagos".
54, MoTeHUMan anekTpocTaTMYeCcKoro nons. PasHocTb NoTeHLManos. 27 HepenAa
HanparkeHue.
55. DneKTpoEémKocTb. KoHaeHcaTopbl. 28 Hepens
56. CoeguHeHWe KOHAEeHCaTopoB. 28 Hepensa
57. PeweHwne 3agay no teme " CoegnHEHNE KOHAEHCATOPOB.". 29 Hepens
58. dHeprus 3apArKeHHOro KoHAeHcaTopa 29 HepenAa
59. KoHTponbHasa paboTta Ne2 no pasgenam BTOPOro noayroaus. 30 HepenA
60. AHanuns KOHTPOAbHOM PaboTbl. PaboTa Hag ownbKamu. 30 HepenA
61. PeweHne KOMBUHUPOBAHHbIX 3a4au4. 31 Hepena
62. PeweHne KOMBUHUPOBAHHbIX 3a4au4. 31 Hepena
63. Peseps. 32 HepenA
64. Peseps. 32 HepenA
65. Peseps. 33 HepenA
66. Peseps. 33 Hepens
67. Peseps. 34 Hepens
68. Peseps. 34Hepens




KaneﬂnapHO-TeMaanecxoe IVIAHUPOBAHHUE 11O (1)I/I3I/IKC 11 kaacce

Ne ypoka |[Tema ypoka Konwnu. | faTta
yacos
1. MoBTOpeHue. dneKkTpuyeckunii 3apsa. 3akoH KynoHa. HanpsaxeHHOCTb 1 1 Hepens
3NEKTPUYECKOoro noss.
2. MosTopeHue. MoTeHumnan. HanpaxeHue. 1 1 Hepena
3. MocToAHHbLIN TOK. 3aKoH OMa 4/1a y4acTKa uenun . 3aBMCUMOCTb 1 2 Hegens
CONPOTMBAEHUA OT TEMNEPATYpbI
4, CoefnHEHWE NPOBOAHUKOB. 1 2 Hepens
5. TexHWKa 6e30nacHOCTU Npu BbINOJHEHMW NabopaTopHOK paboTbl. 1 3 HepenA
NabopaTtopHasa pabota Nel UccnepoBaHue 3aKOHOMeEpPHOCTEM
nocsiefoBaTeIbHOro cCoeANHEeHUA NPOBOAHMKOB.
6. PaboTa M MOLWHOCTb TOKA. TENNOBOE AECTBME 3/EKTPUYECKOrO TOKa.. 1 3 HepenA
7. 3.4.C. 3akoH Oma Ans NoIHOM Uenu. 1 4 HepenA
8. TexHWKa 6e3onacHOCTU Npu BbINOJHEHUW NabopaTopHOK paboTbl. 1 4 Hepens
NabopaTtopHasa pabota No2 nsmepeHue 3.4.C. U BHYTPEHHErO
CONPOTUBAEHUSA UCTOYHMKA TOKa.
9, PeweHue 3aga4 no Teme «IMOCTOAHHbIN TOKY. 1 5 Hepena
10. PeweHue 3aga4 no Teme «MOCTOAHHbBIN TOKY. 1 5 Hepena
11. DNEeKTPUYECKUI TOK B Pa3/INYHbIX Cpeaax. 1 6 HepgenA
12. DNEeKTPUYECKMI TOK B NOJIYNPOBOAHUKAX 1 6 HepgenA
13. MarHuTHoe none, ero XxapakrepucTMkn. MarHMTHoe nosae NocToSHHOro 1 7 Hepena
3N1eKTPUYECKOrOo TOKa.
14. [elcrBme marHMTHOro Noaa Ha NPOBOAHUK C TOKOM. 3aKOH Amnepa. 1 7 Hepena
15. [elncTeme marHMTHOro NoAA Ha ABUNKYLLMIACA SNEKTPUUYECKUI 3apaa. 1 8 HepenAa
16. PeweHune 3agay no Teme «[leMcTBMe MarHUTHOrO NOAS HAa MPOBOAHMK C 1 8 HepenAa
TOKOM, Ha ABUXKYLUNIACA SNEKTPUUYECKUI 3apaay.
17. PeweHune 3aaay no Teme «[1eiMcTBue MarHUTHOrO NOAS HA MPOBOAHMK C 1 9 HepenAa
TOKOM, Ha ABUXKYLININCA SNEKTPUUECKUI 3apaay.
18. DneKTpOMarHuTHaa nHaykuma. Onbitel Papaged. Mpasuno fleHua. 3akoH |1 9 HepenA

dapagea gna SMN.




19. CamounHayKums. MHAYKTUBHOCTb. 10 Hepgens
20. TexHMKa 6e30nacHOCTM NpPU BbINOJAHEHUW labopaTopHOM PaboThl. 10 Hepgens
NabopaTtopHan pabota Ne3 «M3yuyeHuMe ABNEHUA NEKTPOMATHUTHOM
NHOYKUMNY,
21. YcnoBusa BOSHUKHOBEHUA MeXaHUYECKUX KonebaHui 11 Hepena
22. KnHemaTnKa n guHamunKa KonebatenbHOro ABuKeHun 11
23. TexHMKa 6e30nacHOCTM NpU BbINOJHEHUW labopaTopHOM PaboThl. 12 Hepens
NabopatopHasa pabota Ne4. UccnepoBaHue KonebaHUM HUTAHOTO
MasATHUKa.
24, CBoboaHbIe U BbIHYKAEHHbIE MEXaHU4YecKkne konebaHma. PesoHaHc. 12 Hepena
25. MexaHun4yeckue BonHbI. BonHbl B cpeae. 3ByK. 13 Hepens
26. dneKTpomMarHuTHble KonebaHus. KonebaTenbHblli KOHTYpP. MpeBpalleHne 13 Hepens
SHepPruun Npu 3NeKTPOMarHUTHbIX KonebaHusx.
27. PeweHwne 3agay no teme «CBo60AHbIE U BbIHYKAEHHbIE 14 Hepena
3N1EeKTPOMArHUTHbIE KofiebaHmA».
28. KoHTponbHana pabota N2 1 no pasgenam nepsoro nonyroaus. 14 Hepena
29. AHann3 KOHTPOAbHOM paboTbl. PaboTa Hag ownbKamum. 15 Hepena
30. MepeMeHHbIV 31eKTPUYECKUI TOK. Pe3ncTop B Lenun nepemMeHHOro ToKa. 15 Hepensn
31. KoHpgeHcaTop 1 KaTyLlKa B Lenu nepeMeHHOro Toka. 16 Hepena
32. leHepupoBaHMeE INEKTPUUECKON 3HEpTrnKM. TpaHCPopMaTOpBI. 16 Hepena
Mpon3BoAcTBO, Nepesaya U UCNO/Ib30BAHME SIEKTPUYECKOMN SHEPTUM.
33. dNneKTpoOMarHuTHble BoJiHbI. M3nyyeHne DMB. CBoicTBa 17 Hepena
3NEKTPOMArHUTHbIX BOJIH.
34. MpuHUMN pagnoTenedoHHOM cBA3M. [TpocTenwnii pagmonpUemHuK. 17 Hepena
35. Paguonokaumsa. MoHATUE O TeneBnaeHUN. PasButue cpescTs CBA3M. 18 Hepena
36. flBNeHMA Ha rpaHu1LLe pasaena Npo3padHbiX cpes. 3aKOHbl OTPaXKeHUn 18 Hepena
cgerTa.
37. MocTpoeHue N306parkeHN B NJIOCKMUX 3epKanax. 19 Hepena
38. 3aKoHbl NPeNoMIeHUA CBETa. 19 Hepena
39. MNonHoe BHYTpeHHee OTpaXKeHue. 20 HepgenA




40. JInH3bl MocTpoeHne M306paXKeHnn B INH3aX.. 20 Hepena
41. PeweHune 3aga4 no teme « JINH3bI». 21 Hepena
42, TexHMKa 6e30nacHOCTM NpU BbINOJHEHMW labopaTopHOM PaboThl. 21 HepenA
NabopaTtopHan pabota Ne 5 «M3mepeHne noKkasaTens NpesioMmaeHun
cTeKknar.
43, N3mepeHme ckopocTu ceeTa. [Ancnepcma ceeta. 22 Hepensa
44, NHTepdepeHuma ceeTa. 22 Hepens
45, JOundpakuua ceeTa. 23 HepenAa
46. PelweHwne 3aga4y no pasgeny « BonHoBble CBOIMCTBA cBETa». 23 Hepensa
47. 3aKOHbl 3/1EKTPOANHAMMUKM U MPUHLUM OTHOCUTENIBHOCTU. 24 Hepena
48. MocTynaTbl TEOPMU OTHOCUTENBHOCTM. 24 Hepena
49, Tennosoe nsnyvyeHne GoToHbl. YpaBHeHUe MnaHKa. 25 Hepens
50. doToadpdeKT. YpaBHeHMEe DNHLITENHA. 25 Hepens
51. PeweHune 3agay no teme «PotoadPekT. YpaBHeHUe IHLWTENHAY. 26 Hepens
52. PeweHue 3agay no teme «Potoadpdekt". MpnumeHeHune potoadpdeKTa. 26 Hepens
53. [JasneHue ceeTa. KopnyckynspHo-BOAHOBOM Ayanusm. M'mnotesa ae 27 HepenAa
Bpoiins.
54. CtpoeHune atoma. OnbiTbl Pesepdopaa. 27 Hepens
55. KBaHTOBble nocTtynatbl bopa. J/1azepbl. 28 Hepens
56. CTpoeHue aToMHOro aapa. AgepHble CUAbl. IHEPTUA CBA3M aTOMHbIX A4ep. 28 HepgenA
57. OTKpbITUE PaANOAKTUBHOCTU. 3aKOH PAAMOaKTMBHOrO pacnaga. TexHMKa 29 Hepens
6€e30nacHOCTM NpW BbINOAHEHMM NabopaTopHol paboTbl. JlTabopaTopHas
pabota Ne6 «MccnepoBaHme TPEKOB 3aPAKEHHDBIX YACTULLY.
58. Jenenue agep ypaHa. LlenHble sgepHble peakunn. AaepHbln peaktop. 29 Hepena
MpumeHeHWe agepHOM sSHeprnn. buonornyeckoe aencremne
PaAMOAKTUBHBIX U3NTYYEHUIA.
59. KoHTposnbHan paboTa Ne2 no pasgenam BTOPOro Noayrogus. 30 HegenA
60. AHann3 KOHTPOAbHOW pPaboTbl. PaboTa Hafg, oMb Kamu. 30 HepenA
61. PelweHne KOMBUHUPOBAHHbIX 3a4a4. 31 Hepena




62. PeweHne KOMBMHUPOBAHHbIX 334au. 1 31 HepenA
63. Peseps. 1 32 Hepensa
64. Peseps. 1 32 HepenA
65. Peseps. 1 33 HepenA
66. Peseps. 1 33 HepenA
67. Peseps. 1 34 Hepens
68. Peseps. 1 34Hepnensn

Peanu3auusi nporpaMMbl B yCJIOBHAX 00y4eHHS ¢ HCMOJIb30BAHMEM THCTAHIMOHHBIX
00pa3oBaTeILHBIX TEXHOJIOTH

OO0ydeHue yyaruxcs OCyIIeCTBISETCS B OUHON popMe ¢ IPUMEHEHHEM AUCTaHIUOHHBIX
TexHosoruil. [{nst opranuzanuu o0y4eHust ¢ UCMOJIb30BaHUEM OPTAJIOB AUCTAHIIMOHHOTO
O0OyUYeHUS YIUTEIIIMH TPUMEHSIOTCSI PEKOMEHIOBAaHHBIC MCTOYHUKH:
IMopTan nucranuuonnoro odyuenus (http://do2.rcokoit.ru) -
-COJICPKUT YIOOHBIE TECTHI;
- JIaeT BO3MOXKHOCTh YYHTEII0 KOMMEHTHPOBATh PabOTy YUEHUKA, YKA3bIBaTh HA OIIMOKH;
-JIOCTYH K 33JJaHUSIM OTKPBIT B JII000€ BpeMsi;
- 33/IaHUA TTOpTaja CBSI3aHbl C YIPAKHEHUSIMU B y4eOHUKE, TOTOJIHSIIOT UX, 00JIer4aoT padboTy
yUaIIUMCS.
Poccuiickas 3jieKTpoHHas mKoJa. https://resh.edu.ru/ - sTo uaGopMaIHOHHO-
oOpa3oBaTelsibHas cpefia, 00beTUHSIONIAs YICHUKA, YUUTENS, POAUTENS U OTKPBIBAOIIAsl PaBHBIN
JOCTYII K KaUeCTBEHHOMY 00111eMy 00pa30BaHUI0 HE3aBUCUMO OT COLIMOKYJIBTYPHBIX YCIOBHI:
- MporpaMma MoJHOCThIO COOTBETCTBYET (pe/iepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHbBIM
craHgaptamM, BcepoccuiickuM mpoBepoYHBIM paboTaM, sk3aMeHam B popme OI'D;
- IOCTYI K JOTMOJIHUTEIBHBIM HHTEPECHBIM MaTepuaiaM (HampuMep, MOKHO TOCMOTPETh (HIIbM
WJTU TIOCETUTHh BUPTYAIBHBIN MY3€i);
-y10OHBIC HHCTPYMEHTHI 00Y4CHHSI.
Google Kiacc — GecriiaTHbIN BeO-CEpBHC:
- ydarquecs mojay4aroT 3aJaHus OT YUUTEJeH, OCYLIECTBISETCS 00paTHAs CBS3b C yYalllUMHUCS;
- IPEIOCTABJISIET BOBMOKHOCTh KOMMEHTUPOBAThH BHITIOJHEHHE 33/1aHUN I€TbMHU, TOCTABUTh
OIICHKY;
- IOCTYITHO MPOBEJICHUSI TPOBEPOUHBIX pabOT, TECTOB C OH-JIAHH PE3y/IbTaTaMu;
- ydarquecs: paboTal0T CaMOCTOSITENIbHO, 0€3 TOMOIIH POIUTEINECH;
- MPEAOCTaBISAETCS] BO3MOXKHOCTH PabOTHI ¢ TenedoHa.
Hudopypoxk https://infourok.ru/.
- ydarquecs moayJaroT 3aJaHusl OT YUUTEeJeH, OCyIEeCTBIsIeTcs 00paTHAas CBS3b C YYaIIUMUCS;
- IPEOCTABISIET BOBMOKHOCTh KOMMEHTUPOBATh BHITIONHEHHE 33/IaHUN I€TbMHU, IOCTABUTh
OIICHKY;
- IOCTYITHO MPOBEICHUSI TPOBEPOUHBIX pabOT, TECTOB C OH-JIAHH pe3yIbTaTaMu;
- ydarquecs: paboTal0T CaMOCTOSITENIbHO, 0€3 TOMOIIH POIUTENECH;
- MPEJOCTaBISAETCSI BO3MOXKHOCTH paboThI ¢ TenedoHa.
SIknacc https://www.yaklass.ru/.
-B pazaene «[IpeqmeTsi» ecTh Bcst HEOOX0IUMAasi TEOPHSL, YTOOBI YUEHUKHA MOTIIH 00OpaTUTHCS 32
CIIPaBKOMU
- B «PegakTope mpeaMeToBy» BbI MOKETE pa3MeNIaTh COOCTBEHHBIE YUeOHbIe MaTepUalbl U
3aJlaHusl, B TOM YHCIIE METalpeIMETHBIC
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-€CJIM YUEHMK BBITNIOJIHWII 3aJJaHUE HENpaBUIIbHO, eMy roMoryt «l1laru pemenus». Cucrema
BBIJIACT MOAPOOHOE 0OBACHEHHE ITOPUTMA PEIICHHS, a TIOCJIE IPEIIOKHUT CeNIaTh HOBOE
yIpakHEHHE — 11 OTPaOOTKU U 3aKPEIUICHUSI MaTepuaia

IHopTan moaroToBKM 00y4awImMXxcsi K rocy1apcTBeHHO HTOr0Boi aTTecTanum “‘Pemry
OI'D” (https://oge.sdamgia.ru/) -

OecrIaTHbIN OHJIAHH CEPBUC, JOCTYIIHBIA BCEM I10JIb30BATEISIM UHTEPHETA:

- I03BOJIAET YYCHUKAM U CTyAIeHTaM 0€3 orpaHHuYeHUI MPOXOAUTH Pa3HOYPOBHEBBIE 3aJaHUS U
YK€ 3apaHee 3apaHee COCTABICHHBIE KOHTPOJIBHBIE,

- COJICP’KUT KaTaJor 3aJJaHui 110 TeMaM;

- IIPEIOCTAaBIISAET BO3MOKHOCTD LICHTPAJIN30BAHHOI'O KOHTPOJISI YPOBHS IIOATOTOBKH yYaIIUXCs
JUISl IUTEIIEH;

- COJICP’KUT CIPABOYHBIE CBEACHUS IO NIPEIMETY.

Zoom (https://zoom.us/) - mpocTast u HajeKHas oOauHas wIaThopMy IS BUICO- U
ayTMOKOH(EPEHIICBA3H, YaTOB U B€O-CEMUHAPOB . YUalirecs MOTYT 3aX0AUTh Ha MiatGopmy
KaK C KOMIIbIOTEpA WX IUIAHILIEeTa, TaK U ¢ TeJaedoHa.

®opMbl IPOBEICHUs 3aHATHI ¢ ucnoab3oBanuem 10T
CuHXpOoHHBI (OH-JIaliH 00y4YeHHe): KOMMYHHUKAIUS IPOUCXOAUT B pPealbHOM BpEMEHHU, T10
pacrnucanuio, NPUOIMKEHHOMY K OOBIYHOMY
ACHHXPOHHBII: yJalyecs NoJy4yaroT MaTepualbl Al CAMOCTOSTENIbHOTO U3yUYEeHHUs, IOMAIllHHE
3aJlaHusl, TECTHI MO aJbTEPHATUBHBIM UCTOYHHUKAM (y4eOHUKH, paboyue TeTpaau u T.IL.).
3a/iaHus BBICHUIAIOTCS YUALTUMUCS K ONPEAeEHHOMY CPOKY IPH MOMOIIU CPEJCTB
B3aumopelicTBue ¢ yqamuMucs U UX poAuTeNsiMu npu ucnosibzoBanuu J{OT ocymectBisercs
Ha OCHOBE UCIMOJIb30BaHUS BO3MOKHOCTEH COLIMATILHBIX ceTell (B KOHTAKTe, BaTcaIl u Jp),
cepsucoB Classroom, Zoom. IIpu OTCYTCTBUH 3IMEKTPOHHBIX CPEJCTB y yUAIIUXCS ACTH
paboTaroT IpH MOMOIIH aJTbTEPHATUBHBIX UCTOYHUKOB 00yUYEeHHUS.

Y4yeOHO-MeTOMUYECKHH KOMIIJIEKT

®usmka : 10 xmacc : yueOHHMK U1 00meoOpa3oBaTenbHbIX opranu3aruii /  [.5. Mskumies,
M.A. IlerpoBa — Mocksa. /Ipoda.
®usmka : 11 kmacc : yuyeOHHMK it oOmieoOpa3oBarenbHbIX opranusanuii /  [.5. Mskwuiues,
M.A. IlerpoBa — Mocksa. JIpoda.
JI. A. Kupuk. CamocTrosiTenbHbIE U KOHTPOJIbHBIE paboThI 1o (usuke 11kmacc. Mnekca . M
2020.

HHTepHET-pecypehl

AnnmManuu ¢pusudeckux o0nekToB. http://physics.nad.ru/

XKupas ¢usuka: odyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku husuku ¢ ucnosb3oBanreM Muteprera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

®duznka: koJutekuus oneIToB. http://experiment.edu.ru/

dusKKa: EKTPOHHAs KOJUIEKIHs onbiToB. http://www.school.edu.ru/projects/physicexp

MATEPHNAJIBHO-TEXHUYECKOE OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJ1OBAHHE:

1 nabGoparopHoe U IEMOHCTPAIIIOHHOE 000pYAOBaHUE TT0 PU3UKE
2 TmeyaTHBIC MaTEePHUAIIBI IS pa3iayd Ha ypOKaxX: NUIAKTHYECKHE MaTEePHAIIbI 10
(u3HKe, KOMIIEKTHI TAOHII.

JUHEWKa KITaCCHas1, TPEYroJIbHUK KIIACCHBIN, MeIl OeTIbIii, M [IBETHOM.
4 TexHMYECKHE CPEeICTBA O0YUYEHHUSI — HOYTOYK MPEeroaaBaTelis, MyJIbTUMEUHHBIN

MPOCKTOP, MHTCPAKTUBHAA JOCKA.
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