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PaGouass mporpamma no yue6HOMy mpenmery «OU3MKA» Ha ypoBeHb cpeaHero oOImero oOpa3oBaHHUsS COCTaBICHA C YYETOM pabodeil MporpaMMbl
BOCIIMTaHUA. BocmurareapbHBIN IIOTCHOHAJI AAaHHOI'O yqe6H0r0 npeamera OGGCHG‘-II/IBaeT pcain3anuro 6HaFOHpHHTHbIX yCHOBI/If/’I IJIL pa3BUTUA COLHAJIBHO
3HAYMMBIX OTHOIICHUH O0YYAIOIIUXCS U MPEKIC BCETO IIEHHOCTHBIX OPHEHTUPOB (IIEJIEBBIX TIPUOPUTETOB).

LleneBbie OpUEHTUPHI PE3YJIBTATOB BOCIIUTAHUS HA YPOBHE CPEIHEro 00IIero 00pa30BaHuUS:

I'paxnaHckoe BOCIUTAHHE:

-0CO3HAaHHO BBIPAKAIOIINN CBOIO POCCHHCKYIO TPaXKIAHCKYIO MPUHAIICKHOCTh (MACHTUYHOCTD) B TIOJIHKYIBTYPHOM M MHOTOKOH()ECCHOHAILHOM POCCUICKOM
o0111ecTBE, COBPEMEHHOM MHUPOBOM COOOILIECTBE;

- CO3HAIOIIMK CBOE EAMHCTBO C HapoaoM Poccuu Kak MCTOYHMKOM BJACTH M CYOBEKTOM TBHICSUEIIETHEH POCCUIICKOW TOCYJapCTBEHHOCTH, ¢ Poccuiickim
rOCyJapCTBOM, OTBETCTBEHHOCTh 33 €0 Pa3BHTHE B HACTOSIIEM W OyIylmeM Ha OCHOBE HMCTOPHYECKOTO TPOCBEUICHHUs, C(HOPMUPOBAHHOTO POCCHUHCKOTO
HAI[MOHAJILHOTO UCTOPUIECKOTO CO3HAHMUS;

- TPOSIBJISIONINI FOTOBHOCTh K 3amiuTe POAMHBI, CIIOCOOHBIN apryMEHTHPOBAHHO OTCTaWBaTh CYBEPEHHTET M JIOCTOMHCTBO Hapojaa Poccuum m Poccuiickoro
rocy1apcrBa, COXpaHATh U 3alUIIATh UCTOPUYECKYIO IIPABIY;

- OPUCHTUPOBAaHHBIN Ha aKTUBHOE TPAKIAHCKOE YUaCTHE HA OCHOBE YBAXKCHHS 3aKOHA

U TIPaBOIIOPSIKA, IIPAB U CBOOOJ] COTPAXKAAH;

- OCO3HAHHO M JICATEJIBHO BBIPAKAIONIMK HENpPUATHE JII0OOW TUCKPUMHUHAIIMKM B OOINECTBE IO COLMAIBHBIM, HAIMOHAIBHBIM, PACOBBIM, PEIUTHO3ZHBIM
IIPU3HAKaM, IPOSBICHUNA SKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIMH, aHTUTOCYTAPCTBEHHON JEATEIbHOCTH;

- o0JajaroIuii  ONBITOM TPAKIAHCKOH CONMAIBHO 3HAYUMON JIEATEIbHOCTH (IIKOJBHOM CaMOYIPABJICHUHU, JOOPOBOJBYECTBE, IKOJOTHUCCKHUX,
IPUPOI0OXPAHHBIX, BOCHHO-TIATPUOTUYECKUX U Jp. O0BEANHEHUSAX, aKIHSIX, IpOrpaMmax)

IIaTproTHYeckoe BOCIUTAHHE:

- BBIP@)XAIOLINI CBOIO HALIMOHAJIBbHYIO, STHUUECKYIO TPUHAJICKHOCTb, IPUBEPKEHHOCTb K POAHOI KyJIbTYpE, JIF0O0OBb K CBOEMY HAPOY;

- CO3HAIOLIUI MPUYACTHOCTh K MHOTOHAIlMOHANIbHOMY Hapony Poccuiickoit ®@enepaunn; Poccuiickomy OTedecTBy, pOCCUHCKYIO KYIbTYPHYIO UIEHTHYHOCTB;

- MNPOSBIAIOIINNA JEATENIBHOEC LEHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY M KYJIBTYPHOMY HACJIECIHMIO CBOEro W JAPYruX HapoaoB Poccum, Tpaaunusam,
Ipa3JHUKaM, IAMATHUKAM HApOJOB, IPOKHUBAIOIIMX B POJHON cTpaHe — Poccuu;

- TPOSIBIIAIOUIMN YBa)XKEHHE K COOTEUECTBEHHHMKAM, IMPOXKHUBAIOIIUM 3a pyOeKOM, MOANEPKHUBAIOIIMN WX TpaBa, 3alIUTy MX HWHTEPECOB B COXPaHEHHUHU
00111epOCCUIICKOM KYJIbTYPHOU UIEHTUYHOCTH.

JlyX0BHO-HPpaBCTBEHHOE BOCTIMTAHNE!

- TPOSIBJISIIOIIUN TPUBEP)KEHHOCTh TPAJULMOHHBIM JTyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, KYJIbType HapoJaoB Poccuu ¢ ydyeToM MHPOBO33PEHUECKOTO,
HAI[MOHAJIBHOTO, KOH(PECCHOHAIBHOI'O CAMOOIPEICIICHHUS;

- JIEMCTBYIOIMU U OLICHUBAIOLIMN CBOE MOBEJCHHE W MOCTYIKH, IMOBEJECHUE U MOCTYNKU APYTUX JIOJEH C MO3UIMUN TPAJUIUOHHBIX POCCUUCKUX AYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH W HOPM C OCO3HAHHMEM IIOCJIEICTBUI MOCTYIKOB, JACSITEIBHO BBHIPAKAIOIINN HEMPUATHE aHTUTYMAHHBIX M aCOIMAIBHBIX TOCTYIIKOB,
MOBEJEHUS, TPOTUBOPEYAIIUX ITUM IIEHHOCTSIM;

- TPOSIBIIIONINI yBa)XKCHUE K JKM3HU U JIOCTOMHCTBY Ka)JOT'O YeJOBEKa, CBOOOJE MHUPOBO33PEHUYECKOTO BBHIOOpAa M CaMOOIPEICIICHHS, K MPEICTaBUTEISIM
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pa3NMUHBIX STHUYECKUX TIpYMI, peauruii HaponoB Poccuu, MX HaAlMOHAJIBHOMY JIOCTOMHCTBY M PEIIMTMO3HBIM YyBCTBAM C YYETOM COOJIOAEHUS
KOHCTUTYIIMOHHBIX IPaB U CBOOO]T BCEX TPAXKAAH;

- IOHMMAIOUIUH U JEATENbHO BBIPAXKAIOIINI [IEHHOCTh MEXPEIIMTMO3HOT0, MEKHAIIMOHAJILHOTO COTIacus JitoJiei, HapoaoB B Poccuu; criocoOHBIN BECTH AHUANIOT
C JIFOJIbMHU Pa3HbIX HALIMOHAJILHOCTEW, OTHOILIEHHUS K PEJINTUHN U PEJIUTHO3HON IPHUHAUIEKHOCTH, HAXOAUTh OOIIME eI U COTPYIHUYATD JUI UX JTOCTHKEHUS;

- OPUEHTHPOBAHHBIN Ha CO3/JaHUE YCTOMUMBON CEMbH Ha OCHOBE POCCUICKUX TPAJULIMOHHBIX CEMEMHBIX IEHHOCTEN, TOHMMAHUU Opaka Kak Cor3a MY>KUMHBI U
JKEHIUHBI IS CO3JaHUs CEMbU, POKIECHUS U BOCIIMTAHUS B CEMbE JIETEH, HEIIPUATHUS HACUIIUA B CEMbE, YX0Ja OT POJUTEIbCKON OTBETCTBEHHOCTH;

- obnamarouuii cOpMUPOBAaHHBIMH NPEACTABIECHUSIMH O LIEHHOCTH W 3HAYEHUU B OTEUECTBEHHONM U MHMPOBOH KYyJIbTYPE A3BIKOB U JIMTEPATYpbl HapoJOB
Poccnn; 1eMOHCTpUPYIOIINUN YCTOWYMBBINA HHTEPEC K YTECHUIO KaK CPEACTBY ITIO3HAHMS OTEYECTBEHHOM U MUPOBOU JyXOBHOM KYJIBTYPHI,

JcTeTHYeCKOe BOCIIUTAHUE !

- BBIpAKaIOLMI TOHUMaHNE IEHHOCTH OTEYECTBEHHOI'O U MUPOBOT'0 MCKYCCTBA, POCCUHCKOTO U MUPOBOI'O Xy10KECTBEHHOT'O HACIIEIHS;

- NPOSIBJISIFOIIMNA BOCIPUMMYHMBOCTD K Pa3HbIM BHJAaM MCKYCCTBA, IOHMMAHHE SMOLIMOHAIBHOIO BO3JECHCTBUS MCKYCCTBA, €rO BIUSHUSA Ha IOBEIEHUE JIIOJCH,
YMEIOIUN KPUTUYECKHA OLIEHUBATH 3TO BIMSHUE;

- MpPOSBJIOIIMN TOHUMAaHUE XYJOKECTBEHHOM KyJIbTyphl KaK CpEICTBA KOMMYHHMKALIMM M CaMOBBIPAKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUCHMS
HPaBCTBEHHBIX HOPM, LICHHOCTEW, TPAJAULIMI B UCKYCCTBE;

- OPUEHTUPOBAHHBIM HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKEHUE, PEAIN3ALUI0 TBOPUECKUX CIIOCOOHOCTEN B Pa3HBIX BHJIAX UCKYCCTBA C YUETOM POCCHUICKUX
TPaJUIIMOHHBIX TYXOBHBIX M HPAaBCTBEHHBIX IEHHOCTEH, Ha ACTETHYECKOE 00YCTPOHCTBO COOCTBEHHOTO OBITA.

dusnyeckoe BOCHUTAHUE, (POPMHPOBAHNE KYJIbTYPbI 310POBbs M SMOLMOHAIBHOI0 0J1aronoyYms:

- NOHUMAIOIIMN U BhIpAXKAIOIIUNA B MPAKTUYECKOW AESITEIbHOCTU LIEHHOCTh U3HU, 370pPOBbsl U 0€30IaCHOCTH, 3HAUEHUE JIMYHBIX YCHUJIMI B COXpaHEHUU U
YKPEIUIEHUH CBOETO 3/I0POBBS, 3J0POBbS IPYTUX JIOICH;

- COOJTIOIAIONITUH TTpaBUJIa IMYHOW M OOIIECTBEHHOM 0€30MacHOCTH, B TOM YHCIie O€30I1acCHOTO OBEACHUS B MH(DOPMAIITMOHHOM Cpefie;

- BBIp@XAIOUIMH Ha MPAaKTHKE YCTAaHOBKY Ha 370pOBBIM 00pa3 >KU3HHU (3J0pPOBOE MUTAHHE, COONIOJIEHUE T'MTUEHBI, PEKUM 3aHATUH U OTAbIXA, PETYISPHYIO
(Gu3NYECKYI0 aKTUBHOCTH), CTpEMIIEHHE K (PU3MUECKOMY CaMOCOBEPILIEHCTBOBAHHIO, COOMIOAAIOMINNA 1 IpOoNaraHIupyroiuil 6e30macHblil U 310poBbId 00pa3
KHU3HH,

- MIPOSIBJISIFOIIMM CO3HATENbHOE U 0OOCHOBAHHOE HEMPUITHE BPEIHBIX MPUBBIYEK (YIOTpEOIEHUE alKOroJis, HAPKOTUKOB, KypeHHe, JIIOOBIX (hOpPM 3aBUCUMOCTH,
JIECTPYKTUBHOE IIOBEJICHHE B OOILECTBE U LIU(PPOBOI cpesie, MOHMMAaHUe UX Bpeaa i (U3NYECKOro U MCUXUYECKOTO 3/10pOBbS;

- JIEMOHCTPUPYIOIIUN HaBBIKU peQrieKCuu cBoero ((pu3NyYecKoro, 3MOLMOHAIBHOTO, ICHUXOJIOTMYECKOT0) COCTOSIHMSI JAPYTUX JIOAEH C TOYKU 3pEHHus
0€30I1aCHOCTH, CO3HATEJILHOTO YIIPABIEHUS! CBOMM SMOLIMOHAIBHBIM COCTOSIHUEM;

- pa3BUBAIOIINNA CIIOCOOHOCTH AJANTHUPOBATHCS K CTPECCOBBIM CHUTYallUsIM B OOLIEHUM, B Pa3HBIX KOJUIEKTHUBAX, K MEHSIOUIMMCS YCIOBUSAM (COLIMAIIBHBIM,
UH(POPMALIMOHHBIM U TIPUPOIHBIM).

TpynoBoe BocnuTanue:

- YBaXKAIOIIUK TPy, pe3yabTaThl TpyAa, TPYIOBbIE U MPO(eCcCHOHATBHBIE TOCTUKEHUS CBOUX 3eMJISIKOB, UX BKJIAJ B Pa3BUTHE CBOETO IOCENIEHUs, Kpasi, CTPaHbI,
TPYAOBBIE TOCTHKEHUS POCCUNCKOTO HApOa;

- TIPOSIBJIAIONINI CLIOCOOHOCTh K TBOPUECKOMY CO3UAATEIBHOMY COLIMAIbHO 3HAYMMOMY TPYY B JOCTYIHBIX 110 BO3PACTy COLMAIBHO-TPYJOBBIX POJISX, B TOM
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YHCIIe TPEAINPUHIMATEIBCKOHN IEITETFHOCTH B YCIOBHSAX CAMO3aHITOCTH WM HAEMHOTO TPY/Ia;

- BBIPQKAIOIIUH OCO3HAHHYIO TOTOBHOCTH K IMOJIYYCHHUIO MPOPECCHOHATBHOTO 00pa3oBaHMs, K HEMPEPHIBHOMY OOpa30BaHUIO B TEUCHHE JKU3HHU KAK YCIIOBHIO
YCIICIIHOM MPO(ECCHOHATLHON M OOIIECTBEHHOM JACATEIbHOCTH;

- TMOHWMAIOIINNA CHEIUPUKY TPYJOBOW JEATEIBLHOCTH, PErYIHPOBAHUS TPYIOBBIX OTHOIIECHUH, caMO0Opa3oBaHUs M MPOPECCHOHATBHONW CaMOIMOATOTOBKH B
UH(POPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;

- OPUEHTUPOBAHHBIN HAa OCO3HAHHBIN BBIOOP cepbl TPYIOBOH, MPOPECCHOHATHHON ACSITEILHOCTH B POCCUICKOM OOINECTBE C YYETOM JIMYHBIX MOTPEOHOCTEH
CBOCH CeMbH, OOIIECTBA.

IK0JI0THYECKOE BOCIHUTAHHE:.

- ICMOHCTPUPYIOIINI B MTOBEAECHUN C(HOPMHUPOBAHHOCTH IKOJOTHUECKOU KYJIBTYPhl HA OCHOBE TIOHMMAaHUS BIMSHUS COIMATbHO-YKOHOMHYECKUX IPOIIECCOB HA
IPUPOJY, B TOM YHCJIE Ha II100aIbHOM YPOBHE, OTBETCTBEHHOCTh 3a JICUCTBHUS B IPUPOIHON Cpee;

- BBIpXKAIOUIUH JACATENHHOE HEIPUATHE JESHCTBUN, TPUHOCSIIINX BPe PUPOJIC;

- HpI/IMeHﬂIOHII/Iﬁ 3HAHUA €CTCCTBCHHBIX U COIIMAJIBHBIX HaYK JUUIA paSYMHOFO, 6epe)KJII/IBOFO HpHpOI{OHOJII)3OBaHI/I$I B 6I)ITy, 06HICCTBCHHOM HpOCTpaHCTBC;

- UMEIOIIMKA ¥ pPa3BUBAIONIMI OMBIT 3KOJIOTWYECKH HANpPaBIEHHOW, MNPUPOAOOXPAHHOU, pecypcocOeperaromeld AesTeNbHOCTH, YYacTBYIOIIMM B €ro
IPUOOPETEHUH IPYTUMHU JIFOIbMU.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

- IeSITENbHO BBIPAXKAIOIMI TO3HABATENbHbIE HHTEPECH! B PA3HBIX MPEAMETHBIX 00JaCTAX C yU€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKEHUH;

- 00JIaIal0IIMiA TIPEICTABICHHEM O HAYYHOW KapTHHE MUPA, JOCTIKEHHIX HAYKW U TEXHUKH, apTYMEHTHPOBAHHO BHIPAKAIOLINI MOHMMaHUE 3HAUCHHUS HAYKH B
KHU3HU POCCHICKOro 001ecTBa, B 00€CIeYeHnH ero 6e301acCHOCTH, T'YMaHUTapHOM, COLIMAIbHO-3KOHOMUYECKOM pa3BuThu Poccuu;

- IEMOHCTPUPYIOIINI HaBBIKH KPUTHUECKOTO MBILUICHHUSI, OPEIeNIEHNE TOCTOBEPHON HayuyHOU HH(OpMAllMK ¥ KPUTHKU aHTUHAYYHBIX MIPE/ICTaBICHUI;

- pPa3BMBAIOLIMI W TNPUMEHSIOUIMHA HAaBBIKM HAOMIOJEHUH, HAKOIUICHMS M CHUCTeMaTH3alMd (AKTOB, OCMBICIEHUS OIBITA B E€CTECTBEHHO-HAYUHOW H
TyMaHUTapHON 001acTAX MO3HAHUS, UCCIIEIOBATEIbCKOMN 1€ATEIbHOCTH.

l. COAEP XKAHUE YYEBHOI'O NIPEAMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMA

Coaep:xanue yueOHoro kypca «®@u3uka» (0a30Bblil ypOBEHBb)

10 kaace
Ne HasBanwme paznena Copepxanue pa3jena
1. Pazgen 1 duszuka — Hayka o mpupoje. HayuHble METObI MMO3HAHUS OKPYKAIOLIEro MUpa. Polb dSKCIIepUMEHTa U TEOPHH B IMPOLIECCE
®u3nka U METOJIbI MO3HAHUS MPHUPOJABI. DKCIEpUMEHT B Qu3uke. MojaenupoBaHue (pu3nueckux SBJICHUM M mpoueccoB. HayuHble rumoressl.
HAYYHOTO MO3HAHUS Odu3nyeckue 3aKOHBI W TeOopud. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIMII  COOTBETCTBHUAL.
Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI MHpA, B MPAKTUYECKOW NEATEIHHOCTH JIOACH.
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Jlemoncmpayuu Ananorosble ¥ IHU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIEC JATUHUKH.

Pasnen 2
Mexanuka
Tema 1. Kunemamuxa

Mexannyeckoe  aBmwkeHue. OTHOCHUTENBHOCTh  MeXaHuuyeckoro  jaBuwxkeHus. Cucrema  orcuéra. Tpaexkropus.
Ilepemerienue, ckOpocTh (CpeiHsAs CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHUE MAaTepUaIbHOM TOYKH, UX HPOEKIHH Ha
ocu cucteMbl KoopaumHaT. CllOKEHHE NEepeMEIleHUl U  CII0XKEHUuEe CKopocTed. PaBHOMepHOE U PaBHOYCKOPEHHOE
npsIMOJIMHEHOe BMKeHue. I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NepeMEeleHHs] MaTepHalbHOM
TOYKH OT BpemeHu. CBoOogHOe majeHue. YcCKopeHHe cBoOomHOro maaeHus. KpuBonmHeiiHoe nBMXeHue. JIBrkeHHe
MaTEPHUAIbHOW TOYKHM II0 OKPY)KHOCTH C IOCTOSHHOM IIO MOAYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHAasi CKOPOCTb.
[lepuon u wactora obpamenus. LleHTpocTpemMuTenbHOE yCKOpeHHe. TeXHUYeCKHe YCTPOMCTBA U IMPAaKTUYECKOe MPUMEHEHHUE:
CIIUIOMETD, JBUKCHHE CHaps/10B, LICIIHBIE " peMEHHBIE neperadu.
Jemoncmpayuu ~ Mopnens  cuCTeMbl  OTCU€Ta,  WJUIIOCTPALMS  KMHEMATHMYECKUX  XapaKTEpUCTUK  JBUIKCHUS.
[IpeoOpa3oBanue JIBMXKEHUIl C HCHOJIB30BAHHMEM IMPOCTHIX MeXaHu3MoB. [lajeHue Ten B BO3JyXe U B Pa3pekeHHOM
npoctpancTBe. HaOmronenne NBMKEHUS Tena, OpPOLICHHOTO 10| YITIOM K TOPU30HTY M TOPU3OHTAIBHO. MI3MepeHne yCKopeHus
cBoOoHOrO najaeHus. HampapineHre CKOpOCTH NP JBHXKEHUU 110 OKPY)KHOCTU. Yuenuueckuil sKkcnepumenm, 1a00pamopmbvie
pabomeil. VI3ydeHne HepaBHOMEPHOTO JIBUYKEHMS C LIEJIbIO OIpeIeIeHUs] MTHOBEHHOM ckopocTH. MccnenqoBanue COOTHOIEHUS
MCXKAY NYTAMU, HpOfIIIGHHI)IMPI TCJIOM 3a MOCICAOBATCIbHBIC PABHBIC IMPOMCKYTKHM BPEMCHU IIpU PABHOYCKOPCHHOM
JBUKCHUM HAdalbHOW CKOPOCTBIO, PaBHOM Hyi0. M3ydeHue NBHKEHUS IIapuKa B BS3KOW JKUIAKOCTH. M3ydeHue nBHkeHUS
Tena, OpPONIEHHOTO TOPH30HTAIBHO.

Tema 2
JnHamuka

[Ipunuun otHocutenbHOCTH ['anunes. Ilepssiii 3akon Hetotona. MHepuuanbsHbie cuctemsl oTcuéra. Macca Tena. Cuina.
[IpuHnun cynepnosunuu cwil. Bropoii 3akoH HeroToHa 11 MaTepuaibHOM TOUKH. Tperuit 3akoH HeroTona niis
MaTepualbHBIX TOUYEK. 3aKOH BCEMUPHOTO TAroteHus. Cuina tsxectu. [lepBas kocMuueckas ckopocts. Cuiia ynpyrocTu.
3axoH ['yka. Bec Tena. Tpenue. Buasl Tpenus (mokos, ckosbxeHus, kauenus). Cuna tperust. Cyxoe Tpenue. Cunia TpeHus
CKOJIb>KEHUS U cuiia TpeHus nokos. Koagdunment tpenns. Cuna CONpoTUBICHUS NP ABMKSHUH Tella B )KUJIKOCTH HIIK Ta3e.
[TocTymarenbHOE U BpaliaTeIbHOE ABMKEHNE a0COTIOTHO TBEPAOTO Tesla. MOMEHT CHJIbI OTHOCUTENBHO OCH BparieHus. [lineuo
CUJIBL. Y CIIOBHS PaBHOBECHUS TBEPAOIO Tena. TEeXHUYECKHUE YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBeCHs TBEPIOTo Tesia. Buabpl paBHOBECHS.
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Vuenuueckuii sxcnepumenm, r1abopamopHule pabomol

W3yuenue nqeuxeHus: Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B MPY)KUHE U
PE3UHOBOM 00pasiie, OT ux aehopMaIuu.

HccnenoBanue yCIoBHiA paBHOBECHS TBEPIOTO Telia, UMEIOIIET0 OCh BPAICHUS.

Tema 3
3aKOHBI COXPAHEHUS B
MEXaHUKE

Hmnynbc MaTepraabHON TOUKH (Tella), CUCTEMbl MaTEpHAIbHBIX TOUEK. VIMITyJIbC CHJIBI M H3MEHEHHE UMITYNIbca Tela. 3aKOH
COXpaHEHHUs uMIyinca. PeaktuBHoe nBuxeHue. Padbora cunbl. MomHocTs cuibl. KuHeTnueckas sHeprust MaTepualbHON
Touku. Teopema 00 n3MeHeHUN KUHeTH4YecKoi sHeprun. IloteHunanbHas sueprus. [loTeHnnanbHas SHeprus ynpyro
negopmupoBaHHOU NPYyKUHBI. [loTeHIIMabHAS SHEPTHS Tena BOIM3U MOBEPXHOCTH 3emiu. [loTeHnnanbHbpie U
HeNoTeHIHaNbHbIe CUIIbl. CBsI3b paObOTHl HETOTEHIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHUUYECKON SHEPTrUU CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHNYECKON DHEPTUU. YIIPYTHE U HEYIIPYTUe CTOJKHOBEHUA. TeXHUUECKUE YCTPOUCTBA U IIPAKTUIECKOE
IIPUMEHEHHE: BOAOMET, KONIEP, IPYKUHHBIN TUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

Ilepexos nMoTeHIUATILHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
M3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThHI CUIIbI C U3MEHEHUEM MEXAHWYECKOW SHEPTUM Tejla Ha IPUMEPE PaCTSKEHUS] pE3MHOBOTO JKI'yTa.

Pa3nen 3. MonexynsapHas
¢uzuka u
TEPMOJUHAMHUKA
Tema 1. Ochosbi
MOJNIeKYAPHO-
KUHemu4eckou meopuu

OCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH M UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE BM)KEHUE.
Huddys3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTUI BellecTBa. MoJienu CcTpoeHus Ta30B, KUAKOCTEN U TBEPABIX TET U
00BsICHEHUE CBOICTB BeIlleCTBA Ha OCHOBE ITHX Mozeneil. Macca u pazmepsl Moniekyi. KoianuectBo BemectBa. [loctosnnas
ABorazapo. TemtoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscusa. Mozens nieanpsHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETHUECKOW TEOPUHU MI€IbHOTO ra3a. AOGCONIIOTHAS TeMIepaTypa Kak Mepa CpeHen
KMHETUYECKOM SHEPrUH TEIUIOBOTO ABMKEHU yacTull ra3a. lllkana temneparyp KenbBuna. ['a3oBbie
3aKOHBI. YpaBHeHue MeHeneeBa—Knaneiipona. 3akoH [lansrona. M3omnpoieccsl B HAealbHOM rase ¢ IOCTOSTHHBIM
KOJINYECTBOM BenlecTBa. ['padudeckoe npencTaBiieHUe H30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa. TexHuueckue
YCTPOICTBA U MPaKTUUECKOE TPUMEHEHHE: TEPMOMETp, OapomeTp.

Jlemoncmpayuu
OmnbITHI, T0Ka3bIBAOLINE JUCKPETHOE CTPOEHHE BEIIECTBa, (poTorpaduu MoseKy
OpraHMYEecKUX coeAUHEHUU. OnbIThI 0 1UPPYy3un KUAKOCTEN U ra30B.

Monens 6poyHOBCKOro aBMXeHus. Monens omnbita lITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeib, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHHs ra3a Ha CTEHKU COCYa.




OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS H1€aJIbHOTO ra3a, H30MPOLIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpEeHU 00bEMa
KOMHATBHI, JIABJICHUS U TEMIIEPATYypbl BO3/1yXa B HEM.

VccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. OcHOBBI
TEPMOIUHAMUKHU

TepmonnHaMuyeckas cucreMa. BHyTpeHHss SHEPIUs TEPMOIMHAMUYECKON CUCTEMBI U c110co0bI €€ n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHH:s sHeprust 0lHOATOMHOI'O WJEaIbHOI0 Ta3a. Bubl Temonepenayn: TEIIONPOBOAHOCTb,
KOHBEKIIHS, U3Ty4eHue. Y aenbHas TeII0EMKOCTh BenlecTBa. KomnmuecTBo TemnoTsl mpu Temonepenaye. [lonsarue 06
anunabatHoM nporecce. [lepBblil 3aKoH TepMoauHaMUKH. [IpruMeHeHne nepBoro 3akoHa TEpPMOJANHAMUKH K H30IPOLIECCaM.
I'paduueckas uarepnperanus padboTsl raza. Bropoii 3akon repmoannamuku. HeoOpaTuMocTh Mpo1eccoB B IPUPOJIE.
TennoBele MamuHbl. [IpuHnune! neiicTBus TemuoBbiX MamuH. [Ipeobpa3zoBaHus SHEPTUU B TEIUIOBBIX MAIIMHAX.
KoaddunmenT monesnoro aeicTBus TerwoBoi MamwuHbl. [{ukn KapHo 1 ero ko3 uImeHT moixe3Horo AecTBHs.
DKosornyeckue NpooaeMbl TEIIO3HEPreTUKH. TeXHUUECKHe YCTPOUCTBA U IPAKTUYECKOE IPUMEHEHUE: IBUTATENb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEN 3HEPTUHU Tea IIPU COBEPILEHUH padOThI: BBUIET MPOOKU U3 OYTHUIKH MO JIEHCTBUEM CKATOTO
BO3/yXa, HarpeBaHue 3(upa B JIaTyHHOU TpyOKe MyTEM TpeHHUs (BHI€0IEMOHCTPALIHS).

N3meHneHnne BHyTpeHHEH 3Hepruu (TemepaTypsl) Teja Ipu TeIuionepeaaye.

OmnbIT 10 aguabaTHOMY PAaCHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHoM TeII0EMKOCTH.

Tema 3. ArperatHsie
COCTOSIHUS BEILECTBA.
da30BbIE IEPEXOJIBI

[TapoobpazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTENbHAS BIaKHOCTh BO3/1yXa.
Hacermennsrii map. Y aenbHas TerioTa mapooOpa3oBaHusi. 3aBUCUMOCTb TEMITEpaTyphl KATICHHS OT AaBieHus. TBEpmoe Teo.
Kpucrannuueckue u amopHbie Tea. AHU30TPOIHUS CBOMCTB

kpuctaiioB. XKunkue kpuctawibl. CoBpeMeHHbIe MaTepuanbl. [InaBnenue n kpucramumsanus. Y AeibHas TeTUIoTa TUTaBICHHUS.
Cybnumarusi. YpaBHEHHUE TEIIOBOro OanaHca. TeXHHUecKHne yCTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MMOTYYEHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YUCJI€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kurnienrie mpu NOHUKEHHOM JIaBJICHUMU.

CriocoObl U3MepeHus BIAKHOCTH.

HalGmronenne HarpeBaHus ¥ TUTABJICHHS KPUCTAUTHIECKOTO BEIECTBA.

JleMOoHCTpanus KpuCTaioB.




Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
W3MepeHne OTHOCUTENBHOM BIAXXHOCTH BO3yXa

Paznen 4.
OnekrpoanHamuka Tema
1. DnekTpocraruka

OnexTpusanus Teil. JIEKTPUYECKUH 3apsn. J(Ba BUa JIEKTPUUECKUX 3apsiioB. IIpoBONHUKY, TUIIEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH COXPAaHEHHUS 3JIEKTpUUECKOro 3apsiaa. Bzaumopeiictue 3apsanoB. 3akon Kynona. Toueunslit
NEKTPUYECKUH 3apsia. DaekTpuueckoe nosie. Hanpssk€HHOCTD anekTpudeckoro nois. [Ipuanun cynepno3nnnu
AJIEKTPUUECKUX NOJeH. JINHUM HanpsHKEHHOCTH AIIEKTpUYecKoro nosst. PaboTa cuit anekrpocrarnyeckoro moss. [lorenmnuman.
Pasnocte norennuanos. [IpoBOIHUKH 1 AUDIEKTPUKH B 3JIEKTPOCTATUUECKOM I0J€. [udiiekTpudeckasi NpOHUIIAEMOCTb.
OnexTpoéMkocTh. KonneHncaTop. DineKTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHcaTopa.
TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHUE: MIEKTPOCKOIL, MIEKTPOMETP, dJIEKTPOCTATUUECKAs 3aIUTa,
3a3eMJICHHE YIIEKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyiHbIi npuaTep. JleMoHcTpauuu Y CTpoicTBO U
IIPUHLIMII JEHUCTBUS 2JE€KTpoMeTpa. B3anmoaeiicTBue Ha3IeKTPU30BAHHBIX TEN. DJIEKTPUUECKOE M0JIE 3apsyKEHHBIX Tell.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. DIEKTPOCTAaTUYECKas 3aluTa.  JMAJIEKTpUKH B 3IEKTPOCTATUYECKOM I10JIE.
3aBHCUMOCTb JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOPA OT ILIOIAAH IUIACTHH, PACCTOSIHUS MEXKy HUMHU U IUAJIEKTPUYECKOU
IIPOHUIIAEMOCTU. DHEPrus 3apsLKEHHOT0 KOH/IEHCATopa. Y YeHMUECKU SKCIIEPUMEHT, 1abopaTopHble paboTsl M3Mepenue
EKTPOEMKOCTH KOHJEHCATOPA

Tema 2. [TocToAHHBII
ANEKTpUYEeCKUil TOK. Toku
B Pa3IUYHBIX Cpelax

DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHMS dIEKTpUuecKkoro Toka. Mcrounmku Toka. Cuia Toka. [locTossHHBIN TOK.
Hanpspkenne. 3akon Oma 17151 ydacTKa LeNH. DJIEKTPUUECKOE COIPOTUBIICHHE. Y AEIbHOE COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MOIMHOCTb 37IEKTPUYECKOTr0 TOKA. DIEKTPOABHKYIIAs CUIIa U
BHYTPEHHEE CONPOTUBJICHUE UCTOUYHKKA TOKa. 3akoH OMa JyIs T OJTHOM (3aMKHYTOM ) deKTpudeckoit nenu. Kopotkoe
3aMbIKaHUE. DJIEKTPOHHAs TPOBOJUMOCTD TBEPBIX METAJIJIOB. 3aBUCUMOCTD COIIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIMMOCTb. DIEKTPUUECKUN TOK B BakyyMme. CBoICTBa 371eKTpOHHBIX My4yKoB. [lonynpoBoanuku. CoOCcTBEeHHAs U
IIpUMeCHast MPOBOAMMOCTH MOIYNPOBOAHUKOB. CBolicTBa p—N-niepexosa. [1omynpoBoAHNKOBBIE TPUOOPHI. DIEKTPUUECKUN TOK
B pacTBOpax M paciuiaBax JEKTPOIUTOB. DIEKTPOJUTHYECKAs TUCCOLMALUSA. DIEKTPOIIH3.

OnexTpuuecKuid TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psia.

Momnnus. Inazma. TexHnyeckne yCcTporcTBa U MPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,

peocTar, HICTOUHUKH TOKA, 3JIEeKTpOHArpeBaTeIbHbIe IPUOOPHI, HIEKTPOOCBETUTEIbHBIE PHOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHBIN MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, OITYIPOBOIHUKOBBIN 11O/, TallbBaHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKa U HapsHKEHMS.

3aBUCUMOCTD CONIPOTUBIIEHUS WINHAPUYECKUX TPOBOJHUKOB OT AJIMHBI, IUIOIIAIM ONIEPEYHOIO CEUEHUS U MaTepHuaa.
CwmemanHOEe cCoOeTMHEHNE MPOBOAHUKOB. [IpsiMoe n3Mepenne anekTpoaBrKyIen cuibl. KopoTkoe 3ambikanue
raJIbBAaHUYECKOI'O HJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COITPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.




HckpoBoii pa3psia 1 NpOBOJUMOCTh BO3/1yXa.

OnHOCTOPOHHSAS TPOBOJUMOCTD TUOJA. YueHuueckul IKcnepumenm, 1a6opamophvie pabomul
N3ydeHne cMEIaHHOTO COETMHEHHS PE3UCTOPOB.

I/I3MepeHHe BHGKTpOﬂBHX(ymeﬁ CHJIbI ICTOYHHKA TOKA U €0 BHYTPCHHETO COITPOTUBJICHUA.
Haburonenue snekrponusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usznku 6a30Boro ypoBHs B 10 Kacce OCYIIECTBISAETCS C yYETOM COAEPKATEIBHBIX MEKITPEAMETHBIX CBS3EH C KypcaMH MaTeMaTHKH,
OMOoJIOTHH, XUMHH, Te0orpaduu U TEXHOIOTHH.

Mescnpeomemnule nonamus, CBI3aHHBIC C U3YYCHUEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHHE, HAYYHBIN (haKT, TUIIOTe3a, (PU3UYECKask BETNINHA,
3aKOH, TEOpHsl, HAOJIIOACHHE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJICIb, U3MEPECHHE.

Mamemamuka: penieHre CUCTEMbI ypaBHEHUH, TUHeHas QyHKuuMA, napabomna, runepOoina, ux rpaduku U CBOICTBA, TPUTOHOMETpUYECKUE QYHKITUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX

MIPOCKIIMY HA OCH KOOPAMHAT, CJI0)KCHHE BEKTOPOB.

Buonozusn: Mexannueckoe IBIKEHUE B )KUBOH mpupoe, muddy3us, ocMocC, TeIII000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONIEPEIA9H, TETUIOBOEC
PaBHOBECHE),)JICKTPUICCKHUE SBJICHUS B )KUBOU MTPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpPHAsl Macca, TETIOBbIE CBOMCTBA TBEPIBIX TE,
JKUJKOCTEH U Ta30B, JICKTPUUYECKHE CBOMCTBA METAJIJIOB, SJICKTPOIUTHYECKAs JUCCOLMALIHS, TaIbBAaHHUKA.

T'eocpagpua: BnaxxXxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodbpa3oBaHre ABIKEHUN C UCTIOIH30BAaHMEM MEXaHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOIH30BaHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHUKE (paKeTa, BOAOMET U JpYTUe), IBUraTellb BHYTPEHHET 0 CrOpaHus, HapoBasi TypOMHA, ObITOBOW XOJIOJMIBHUK, KOHIUIIMOHED,
TEXHOJIOTMH MOJTYYEHUs COBPEMEHHBIX MaTepUaIOB, B TOM YHCII€ HAHOMATEPHAJIOB U HAHOTEXHOJOT UM, 3JIEKTPOCTATUYECKAs 3alIUTa, 3a3EMIICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN IPUHTED, MIEKTPOHATPEBATEIBHBIE TPUOOPHI, JIEKTPOOCBETUTENIbHBIC TPHUOOPHI, TAIbBAHUKA.

11 knace
No HaszBanue paznena Coneprkanue pasjena
1. | Paznen 4. DOnexkrpoaunaMuka | ITocTossHHBIE MarHUTHI. B3anMonelicTBre NOCTOSHHBIX MarHUTOB. MarHuTHOE 11osie. BeKTop MarHUTHON MHTYKIIMH.
Tema 3. Maenumnoe none. | IlpuHuun cyneprno3uiiud MarHUTHBIX noJeil. JInHuy MarHuTHON MHAYKUMU. KapThHa TMHUA MarHUTHOM MHYKITUH MOt
dnekmpomazHumnas MIOCTOSIHHBIX MarHUTOB. MarHuTHoe 1oJie IpOBOAHKKA ¢ TOKOM. KapTHa TMHUI MHYKIIUM MarHUTHOTO IOJI JUIMHHOTO
UHOYKYUs IIPSIMOTO IIPOBOJIHHKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHHKA, KaTYIIKH C TOKOM. OnbIT Opcreaa. Bzanmoaercreue

MIPOBOJHUKOB C TOKOM.
Cuna Amriepa, e€ Mmoaynb u Hanpasiienune. Crita Jlopeniia, e€ Monynb U HampaBiieHue. [|BukeHne 3apssKeHHON YacTHITBI
B OJIHOPOJHOM MarHuTHoM mose. PaGora cuinel Jlopenna. SIBnenue snekrpomarnutHoi nHAYKIuU. [ToTok BekTOpa
MarHMTHON MHIYKIMU. DIEKTPOBIKYIIAs CHJIa MHAYKIMU. 3aKOH 3JIEKTpoMarHuTHOM nHaykunu Papazes. Buxpesoe
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3JIEKTPUYECKOE MOJIe. DIEKTPOABMKYIIAs CUJla MHAYKIIMU B IPOBOJHUKE, IBUKYILEMCS IIOCTYNIATEIBHO B OJTHOPOHOM
MarHuTHOM noJie. [Ipasuio Jlenna. UHIyKTUBHOCTD. SIBI€HUE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHUIa
CaMOMHAYKIMHU. DHEPTUsI MATHUTHOI'O MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE 1oJje. TeXxHu4eckrne yCTpoiucTBa u
MPAKTUYECKOE PUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUThI, SJIEKTPOABUTATEIb, YCKOPUTEIN dJIEMEHTaPHBIX
YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTbD AJIEKTPOJABHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS

MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccenenoBanue sBIEHUS 3JEKTPOMATHUTHON MHIYKIIMH.

Pasnen 5. Konebanus u
BOJIHBI
Tema 1. Mexanuueckue u
INEeKMPOMASHUTNHbIE
Konebanus

KonebarenpHas cuctema. CBoOO1HBIE MeXaHWYeCKHE Kosiebanus. ['apmMmonnyeckue konedanus. [lepuon, gactora,
amIIuTyAa u ¢asza koneOanuil. [IpyxuHHBIN MasTHUK. MaTeMaTHn4ecKUii MasiTHUK. Y paBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienre sHEprun Mpu rapMoHUYeckux kKonedbanusx. Konedbarenbuoiit kKoHTyp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B HACaIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEKIY MEXaHUUECKUMHU U
AIIEKTPOMAarHUTHEIMU KosiebanusiMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUsS! JHEPTUU B UJICAIbHOM K0JIeOaTeIbHOM
KoHType. [IpencraBnenue o 3aryxaromux kojaeOaHusIX. BeiHyXk1eHHbIe MexaHnueckue kojebanus. Pe3onanc.
BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.

ITepemenHbIi ToK. CHHYCOMAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO TOKA. AMIUIMTYAHOE U IEHCTBYIOILEE
3Ha4YeHHe CUJIbl TOKa U HanpsbkeHus. Tpanchopmarop. [IponsBoacTBo, nepegaya U moTpeOIeHUE MEKTPUUECKON SHEPTUH.
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTPoIHEPruu. KynpTypa ncronb30BaHUs 3JIEKTPOIHEPTUHU B TIOBCETHEBHOM
*u3HU. TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: 3JIEKTPUUECKUI 3BOHOK, T€HEepaTop MEPEMEHHOI0 TOKa,
JIMHHUHM dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHOM cucTeMbl (IPYKHHHBIN WIIM MAaTEMAaTUYECKUN MasiTHUK).
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HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIEOaHUH.

HaOnronenue pezoHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSKEHUS. OT BPEMEHH) JJ1s1 3JIEKTPOMArHUTHBIX KOJIeOaHH.
Pe3onanc npu mocie0BaTebHOM COSTUHEHUN PE3UCTOPa, KaTyIIKH HHAYKTUBHOCTH M KOH/IEHCATOPA.

Mogens IMHUY 37EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBaHue 3aBUCUMOCTH NIEPUO/A MAJIBIX KOJIeOaHUil rpy3a Ha HUTH OT JAJIMHBI HUTHU U MacChl Ipy3a.
HVccnenoBanue nepeMeHHOro TOKa B IIeNH U3 TOCIIEA0BAaTeIbHO COSMHEHHBIX KOHCHCATOPa, KAaTYIIKU M PE3UCTOpa.

Tema 2.
MexaHnueckue 1
3JIEKTPOMArHUTHBIE BOJIHBI

MexaHnueckue BOJIHBI, yciaoBUs pacupocTtpanenus. [leproa. CKopocTh paciipocTpaHeHUs U AJMHA BoJHbL. [lonepeunsie u
IpoI0JIbHBIEC BOMHBL. MHTepdepennns u mudpakums MeXaHHIECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbHIE BOJHBI. Y CJIOBUS U3IyUYEHUsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opuenrtanus BektopoB E, B, v B
3JIEKTPOMAarHuTHoi BojHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaXXeHUE, IPEeIOMIICHHE, MOoIIpu3aius, udpakuus,
uHTepdepeHims. CKOPOCTh ANMEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHnuns! paguocBs3u U TeneBuaeHus. Paguonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKatoLEe Cpebl.
TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, yIbTPa3BYKOBasl JUATHOCTHKA B
TEXHUKE U MEIHIINHE, paiap, paaInonpuéMHIK, TeIeBU30p, aHTeHHA, Tenedon, CBU-mneyp.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHLHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOGnroneHue cBsi3M TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue cBOWCTB JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHE, MoJipu3alus, Audpakuus,
UHTEepEpEHIHsL.

Tema 3. Onrtuka

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOE pacpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIyu cBeta. TodeuHblid
UCTOYHUK cBeTa. OTpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenne n300pakeHui B IJIOCKOM 3epKaje.
[Tpenominienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aresb npeiomieHus. [lonHoe BHyTpeHHEee
oTpaxxeHue. IIpenenbHbIi yroi NoJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaromue JuH3bl. ToHKkas 1uH3a. POKYCHOE pacCTOSHUE U ONTHYECKasi CUJIa TOHKOW JIMH3BI.
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[TocTpoenune n3o00pakeHui B COOMPAIONINX M PACCEUBAIOIINX JTUH3aX. DopMyIia TOHKOW JTMH3BI. YBEJIMUCHUE, JaBAEMOE
JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEP(PEPEHIINOHHOIN KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. AudpaknronHas peméTka. Y cJIoBre HaOII0ICHUS TTIABHBIX MAKCUMYMOB IIPH M ICHUN
MOHOXPOMaTHYECKOI'0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JyIa, oToanmnapar, IPOSKIIMOHHBIH anmnapar, MUKPOCKOIL,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA, TIOJISIPOUT.

Jlemoncmpayuu

[IpsiMmonrHEITHOE pacpocTpaHeHre, OTPaXKEHNE U pesioMmiIeHre cBeTa. ONTHYeCKrue MPUOOPHI.

[TonHOe BHYTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne uaTepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue crieKTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKY.

Habmroienue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne nokazaress IpeioMIEHHUS CTEKJIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Habmoienue nucnepcun cBera.

Pasnen 6. OcHOBEI
CHEeIHMAalbHON Teopun
OTHOCHUTCIIBHOCTHU

I'paHn1LIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [1oCTynaTel criennanbHON TEOPUH OTHOCUTEIIBHOCTH:
WHBAapUAaHTHOCTb MOZYJISI CKOPOCTH CBETa B BAKyyMe€, IPUHLIUII OTHOCUTEIBbHOCTH DWHIITEWHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILlEHUE JJIUHBI.

OHEeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ YHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHsI MOKOSI.

Pa3znen 7. KBantoBas ¢pusnka
Tema 1. Dnemenmol
KBAHMOBOU ONMUKU

®ortonsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtxperTre u uccnenosanue Gorordpgexra. Oneitel A.I'. Cronerosa. 3akoHsl porodddexra. YpaBHeHne DiHIITeHHA A7
dotoaddexra. «Kpacuas rpanuia» Gorodddexra.

Hasnenue cera. OnbiTel I[1.H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.
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TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEeHHE: (POTO3IeMEHT, (OTOAATUNK, COTHEUHAs OaTapesi, CBETOIHO/I.
Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

CBeToauoI.

Counneunas 6arapest.

Tema 2. Cmpoenue amoma

Moguenb aroma Tomcona. OnbiTel Pe3epdopaa no paccesuuro a-uactu. [Inanerapuas monens atoma. [loctynarer bopa.
W3nydenue u nornomeHue GoTOHOB MPH MEPEX0e aTOMa C OJTHOTO YPOBHSI SHEPTHH Ha Ipyroil. Bussl ciektpos. CriekTp
YPOBHEM 3HEPIUU aTOMa BOJOPOAA.

Bonnosesle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckymnspHo-BonHoBOM nyanu3M. CIIOHTaHHOE U BBIHYKIECHHOE
u3nydeHue. TexHnueckrue yCTporucTBa U MPaKTUUECKOe MPUMEHEHHE: CIIEKTPAIbHBIN aHalu3 (CIEKTPOCKOM), J1a3ep,
KBaHTOBBIN KoMITbIOTEp. JleMorcTparuun Mogens onbita Pesepdopma. Onpenernenre ATMHBI BOJTHBI JTa3zepa. HabmoneHue
JUHEHYaThIX CIEKTPOB u3nydyeHus. Jlazep. Yuennueckuii skcriepuMenT, jadopaTopHsie padboTsl Habmonenue
JIMHENYaToro CreKkTpa.

Tema 3. AToMHOE 1p0

OKCIIepUMEHTHI, I0Ka3bIBAIOLINE CI0XKHOCTb CTpOoeHUs siapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pe3epdopaa no
OTIPENIeJICHUIO COCTaBa PalMOAKTUBHOTO n3nydeHus. CBoiicTBa anbga-, 6era-, raMMma-u3rydeHus. Bnusaue
PalMOaKTUBHOCTHU Ha XUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HelTpoHa. HykinoHHas Mmozens sapa I'eiizen6epra—
WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oronsl. Anbga-pacnan. DIeKTpOHHbIN U TO3UTPOHHBIN OeTa-pacna.
['amma-n3nyyeHue. 3aKoH paJinOaKTUBHOTO pacnaja. DHeprusl CBSI3M HYKJIOHOB B siipe. SnepHble cuiibl. Jledekt macchl
anpa. Sinepusie peakuuu. Jlenenne u cunrtes saep. Anepusiii peaktop. TepmosinepHsiii cuntes. [Ipo6iieMbl U mepcneKTUBEI
AIEPHON PHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKU. DJIIEMEHTapHbIE YacTHIbl. OTKPBITHE MIO3UTPOHA.
MeTto/1b1 HaONIOACHUS U PETUCTPALIMH dJIeMEHTapHbIX YacTull. DyHnaMeHTanbHble B3auMoaencTusa. Enuncrso
¢du3nueckoil kapTHUHBI MUpa. TexHHUUECKUe yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: T03UMETp, KaMmepa Bunbcona,
SJIEPHBIN peakTop, aToMHast 0omOa. JleMoncTparuu CUéTYMK HOHU3UPYIONTUX YaCTHUIl. Y YCHUYECKUN IKCIIEPUMEHT,
nabopaTopHble paboThl MccienoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pasznen 8. DieMeHTEI
aACTPOHOMUU U acTPOPHU3UKH

Oransl pa3BUTHA acTpoHOMHUU. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HaUeHHE acTpoHOMMH. By 3B€31HOTO Heda.
CozBesaus, apkue 3BE€31bl, INIAHETHI, X BUuauMoe ABmxeHne. ConHeuynas cucreMa. ConHue. CosHeYHas aKTUBHOCTD.
HcTtounuk sHeprun CosHua v 3BE311. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CHeKTpajabHbIN KJlacc —
CBETUMOCTBY. 3BE3/1bI INIABHOM IOCIIEN0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» IS 3BE3]] TJIaBHOU
IIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE ITPEACTABICHHS O TPOUCXOKIAECHUHN U SBOJIIOLIUI
Connua u 3B€371. DTansl )ku3HU 3BE31. Mueunslii [1yTs — Hama ["anaktuka. [lonoxxenue u neuxxenue CoaHua B
I"ammakTuke. Tunel ranaktuk. Pagroranaktuky u kBazapel. UEpHBIE ABIPHI B sApax TATaKTUK.  Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus bosbioro B3peiBa. PenukroBoe uzinydenue. MacutaOHast
cTpykTypa Beenennoit. Meraranaktuka. Hepeménnpie mpoOiemMbl acTpoHOMUH. Y yeHndYecKkue HaOmoaeHus. Ha0monenus
HEBOOPY>KEHHBIM IJ1a30M C HCHOJIH30BAHNEM KOMIBIOTEPHBIX MPHIJIOKEHHUH ISl ONIpe IeNIeHUs! OJIOKEHUsI HeOECHBIX
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00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE co3Be3iuss CEeBEpHOTO MOJYIIApHs U ApKue 3BE31bl. HabmoeHus B Teneckon
Jlynel, miianer, Mueunoro IlyTu.

10. | OGo0bmaroniee MOBTOpEHUE Posb pusuku 1 acTpOHOMHUM B 5KOHOMHYECKOH, TEXHOJIOTUYECKON, COLIMATbHON U 3TUYECKOU cdepax NesaTeabHOCTH
4eJI0BEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHUH B COBPEMEHHOIN Hay4yHOU KapTUHE MUPA, POJIb (PU3NIECKON TEOpUH B
dbopMUpPOBaHUU NIPEJICTABICHUN O PU3NUECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTHUHBI MUpa B 00OLIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUIN O IPUPOJIE.

e MexnpeaMeTHbIe CBSI3H
W3yuenne kypca ¢u3uku 06a3oBoro ypoBHs B 11 Kiacce OCymIecTBISIETCS C YYETOM COJCPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
6I/IOJIOFI/II/I, XHUMHU, FCOFpaq)I/II/I 1 TCXHOJIOTHH. MC)KHpeI[MeTHI)IC IMOHATHUA, CBA3AHHBIC C U3YYCHUECM MCTOAOB HAYUHOI'O IMO3HAHUA: SBJIICHUC, Hay‘IHI)If/'I (1)aKT,
runoTe3a, (hu3ndeckas BeIMYUHA, 3aKOH, TCOPHs, HAOII0ICHUE, SKCIICPUMEHT, MOJICTTMPOBAHUE, MOJICIb, U3MEPEHUE.
Mamemamuka: PEIICHUEC CHUCTCMbI ypaBHeHI/H\/JI, TPUTOHOMCTPHYCCKUC q)YHKIII/II/II CHUHYC, KOCHMHYC, TAaHI'CHC, KOTAHI'€CHC, OCHOBHOC TPHIOHOMCTPHUYCCKOC
TOXKIECTBO, BEKTOPhI M MX MPOCKIIMH Ha OCH KOOPIHMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUN, MPU3HAKU MOJIO0US TPEYroJbHHKOB,
orpezesieHUe TUIOIIAU TUIOCKUX (uryp u 00bEéMa Tel.
Buonozus: >nekrpuyeckue sBICHHS B JKUBOW NPUPOE, KOJeOaTeNbHbIC BUKCHUS B JKUBOUM NMPUPOE, ONTHUCCKUE SBICHHUS B JKUBOW NPUPOEC, NCHCTBHE
paavany Ha )KUBBIC OpIraHHU3MBI.
Xumusn: CTpOGHUE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TENl, MEXaHU3Mbl OOpA30BaHMS KPUCTAIUTMYECKOW PEIIETKH, CIIEKTPAIbH bl
aHaJu3.
T'eozpaghus: marHuTHBIC TIOTIOCA 3EMITH, 3aJIC)KU MarHUTHBIX Py, POTOCHEMKA 36MHOI MOBEPXHOCTH, TPEACKa3aHUE 3EMIICTPSICECHHIA.
Texnonozus: TUHAN JIEKTPOIIEpEIad, TEHEPATOP MEPEMEHHOTO TOKa, 3JICKTPOABUraTe b, HHAYKIIHOHHAS 1€Yb, pajap, paadoNpHEMHUK, TEJICBU30pD, aHTECHHA,
tenedon, CBU-neup, MpOEKIIMOHHBIN arnapaT, BOJIOKOHHAsS ONTHKA, COJTHEUHas OaTapes..

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

OcBoenne yuebHoro npeamera «Pu3nka» Ha ypoBHE CpefHEro obuiero oopaszoanus (0a30BbIH ypOBEHb) JIOJKHO 00E€CTIEUUTh JOCTHKEHHE CIIEAYIOIINX

JMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs yuyeOHoro npeamera «Dusmka» MOMKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATbCS
c(OPMHUPOBAHHOM BHYTPEHHEH MO3UIMENH JIMYHOCTH, CHUCTEMOH LIEHHOCTHBIX OPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOESKICHHH, COOTBETCTBYIOIIMX
TPaJMLMOHHBIM [IEHHOCTSIM POCCHIICKOT0 00I1IeCTBa, pacIIMpEHUE )KU3HEHHOTO OMbITa U ONBITA JAESITEILHOCTH B MIPOLIECCE peaTn3al[ii OCHOBHBIX HAIpaBlIEHUN
BOCIIMTATEIbHON AESTEIBHOCTH, B TOM YHMCJIE B YaCTH!
1) rpa:kaaHcKOro BOCHUTAHMA: CHOPMUPOBAHHOCTH TPAXKIAHCKOHN NMO3UIIMK 00YyYaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIEeCTBa;
NPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX LIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpEcax
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IpaXKAaHCKOro OOIIECTBA, Y4acTBOBATh B CaMOYIPaBJIEHWU B 00pa3oBaTEeNbHOM OpraHu3allM; YMEHHE B3aUMOJIEHCTBOBATh C COI[MAIILHBIMH MHCTUTYTaMU B
COOTBETCTBUH € UX (DYHKIMSAMHU M Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKON ACATEIbHOCTH;
2) NaTPUOTHYECKOT0 BOCHUTAHUSI: CHOPMUPOBAHHOCTh POCCHUMCKONW Tpa)JIaHCKOW HWACHTUYHOCTH, NAaTPUOTHU3MA; IIEHHOCTHOE OTHOIICHHE K
rOCyJapCTBEHHBIM CUMBOJIAM, JJOCTHKEHUSM POCCUICKUX YUEHBIX B 00JIaCTH (DU3UKH U TEXHHKE;
3) AyXOBHO-HPABCTBEHHOI0 BOCHHMTAHMA: CPOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEIEHUS; CIIOCOOHOCTh OLICHHWBATH CUTYALUIO U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B AESITEIBHOCTH YUEHOTO; OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOCHHE YCTOWYMBOTO OyIYILIEro;
4) 3cTeTHYeCKOro BOCMUTAHMSA: ICTETUUYECKOE OTHOIIECHHE K MHUPY, BKJIIOUYas CTETUKY HAyYHOT'O TBOPYECTBA, MpHUCYyIIEro Gpundeckoil Hayke; denepanbHas
pabouas mporpamma | dusnka. 10—11 kiaccer (0a30BbIl ypoBEHb) 21
5) TpynoBoro BocnuTaHMS: UHTEPEC K PA3IUYHBIM chepaM NpodhecCHOHATBLHON AESITeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PM3UKOW M TEXHUKOW, YMEHHE
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccuu M pealn30BBIBATH COOCTBEHHBIC YKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHIO H
camM000pa3zoBaHuI0 B 001acTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HH;
6) 5K0/10rHYecCKOro BOCHUTAHMA: CHOPMHPOBAHHOCTH HKOJOTHYECKOW KyJIbTYPHI, OCO3HAHHE TJOOAIBHOTO XapakTepa JSKOJIOTUYECKUX MpoOIeM;
IUTAHUPOBAHKUE M OCYIIECTBICHHE ACHCTBHI B OKpYXAloOIIe cpele Ha OCHOBE 3HAHUS LeJiel yCTOMYMBOIrO pa3BUTHUS 4ejoBeuecTBa; PacuimpeHue ombiTa
JESTEIbHOCTH 3KOJIOTMYECKON HApaBICHHOCTH Ha OCHOBE MMEIOLUXCSl 3HAHUN 110 (PU3UKE;
7) 1eHHOCTH HAY4YHOr0 NO3HAHMA: CHOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PUINYECKOM HAYKU;
OCO3HAHME IIEHHOCTH HAYYHOW JeSTeIbHOCTH, TOTOBHOCTh B IpOLIECCE M3YYCHUs (U3UKU OCYLIECTBISATH MPOEKTHYIO M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHAWBUAYAIILHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

o [Ilo3HaBarenbHBIC YHUBEpCAIbHbBIE yueOHbIE 1eiicTBUs ba3oBble tornueckre AeCTBUS: CaMOCTOSATENbHO (DOPMYIUPOBATH U aKTYaIU3UPOBAThH MPOOIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

® OMNpENeNATh LN ACSITENbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUHU UX JIOCTHKEHUS; BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B paCCMAaTPUBAEMBIX
bu3nYECKUX SIBICHUAX; pa3pabaThIBaTh MJIaH PELICHUS MPOOIEeMBbI ¢ YYETOM aHAIM3a UMEIOIINXCSI MAaTePHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

® BHOCUTbH KOPPEKTHUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATh PUCKH MTOCIIECTBUN 1€ATEIbHOCTH;

® KOOPJMHHUPOBATH M BBINOJHATH PabOTy B YCIOBUSX pEAIbHOIO, BUPTYyaJbHOTO U KOMOMHMPOBAHHOI'O B3aMMOJEMCTBHS;, pa3BUBaTh KpEaTHUBHOE
MBILLJIEHHUE [IPU PELICHUH )KU3HEHHBIX Mpo0ieM. ba3zoBeie nccienoBaTebcKie NEHCTBUS: BIAJAETh HAYYHON TEPMUHOJIOTUEN, KITFOUEBBIMU TTOHATHUSAMHI U
MeToaMu (PU3NYECKOI HayKH;

e BJIAJICTh HaBbIKAMU yYEOHO-UCCIIEOBATEILCKON U MPOEKTHOM eATENIbHOCTH B 00JaCTH (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
noucky denepanbHas pabouas nporpamma | @usuka. 10—11 xmaccer (6a30BBI ypoBEHb) 22 METOIOB PEIICHHS 3a1ad (PU3MUECKOTO COIEpKAHUS,
MPUMEHEHHUIO PA3JIMYHBIX METOAO0B MO3HAHUS;

e BIAJCTh BUAAMM JI€ATEIHHOCTU MO TMOJYYEHHIO HOBOTO 3HAHHS, €r0 HHTEpIpeTaliy, NpeoOpa3oBaHHI0 M MPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YHCJI€ [IPH CO3/IaHUHU YUeOHBIX IPOEKTOB B 001aCTH (DU3UKHY;

® BBISBIATH NIPUYUHHO-CIICJACTBEHHBIE CBSI3M M aKTYaJIM3WPOBATh 33/1ayy, BBIABUTATH TUMOTE3Y €€ pellleHus, HaXOJUTh apryMEHTHI JJIs JOKa3aTelbCTBa
CBOMX YTBEPXKJICHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;
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® AHATM3WPOBATH MOJIYUYCHHBIC B XOJ/I€ PEUICHUS 33[a4d PE3yJIbTaThl, KPUTUYECKH OIICHWBATh MX JOCTOBEPHOCTH, IIPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

e  CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTENbHON AEATEIBHOCTH, B TOM YHCIIE IIPH U3YUYEHUH (PU3HKH;

e JaBaTh OICHKY HOBBIM CHUTYalMsIM, OICHMBATh IPHOOPETEHHBIA OMNBIT; yYMETh MEPEHOCUTh 3HAHUS N0 (U3HKE B MPAKTHYECKYIO 00JacTb
KHU3HEIEATEIIFHOCTH; YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HbIX MPEAMETHBIX 00JIaCTel; BBIIBUTaTh HOBBIC UIEH, IPEAJIaraTh OPUTrHHAIBHBIE TIOAXO0/IbI U
PEIICHHS, CTAaBUTh MTPOOJIEMBI M 33]1a4H, TOMYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

Pabora ¢ nunopmanmeii:

® BJAJICTh HABBIKAMH MOJY4YECHUS HHPOPMALUN (PU3UUECKOTO CONEP>KAaHMs U3 HCTOUHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH MMOUCK, aHAIN3,
CHCTEMAaTH3alHIO0 U HHTEPIIPETALUIO HH(POPMAIIUK Pa3InYHBIX BUAOB M (POPM IPEACTaBICHHUS; OLIEHUBATH JOCTOBEPHOCTH HH(OPMAIIHNH;

® UCIOJB30BATh CPEICTBA WHPOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHI B PEIICHHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHH3alMOHHBIX
3amad ¢ COOJNIOIeHuEM TpPEOOBAaHHMI SPTOHOMHKHM, TEXHHKH O€30MacHOCTH, TMIHEHBI, PecypcocOepex eHHs, MPAaBOBBIX M ATHYECKHMX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011acCHOCTH;

® CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COMACpXKAHHUA B PAa3IMYHBIX (opMaTax C y4€TOM HaA3HAUYCHUS HMHPOPMALUU W IIeNIEBOW ayJUTOPUH, BBIOHpas

ONTUMAIIbHYIO (HOPMY MIPEJCTABICHHUS U BU3yaTH3AIHH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (DU3MKH U BO BHEYPOUHOU JICATEILHOCTH;

pacrio3HaBaTh MPEANOCHITKU KOH(MIMKTHBIX CUTYalluid ¥ CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U UCIIOJIb30BaTh MPSUMYIIECTBA KOMaHTHOW ¥ MHIUBHIyaIbHON pabOTHI;

BbIOMpaTh TEMATUKY M METOJIbl COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEM KaXk/0ro 4ieHa KoJulekTuBa; denepaibHas
pabouas rporpamma.

e [IPUHUMATh LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH IEUCTBUSA 1O €€ JOCTHKEHHIO: COCTABJIATh IUIAH JICHCTBUM,
pacnpenenaTb pojau ¢ yd€éTOM MHEHUH Yy4aCTHUKOB, 00CYXAaTh pe3yJbTaThl COBMECTHOM pabOThHI;

e OIIEHUWBATh KAU€CTBO CBOET0 BKJIAJa U KaX/I0T0 Y4aCTHHKA KOMaH/Ibl B OO pe3yibTaT 1Mo pa3pab0oTaHHBIM KPUTEPUSIM;

e [IpeaIararb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C NIO3ULIMHA HOBU3HBI, OPUTMHATILHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

® OCYHIECTBIIATH MO3UTUBHOC CTPATCITUYCCKOC IOBEACHUEC B PA3IIMYHBIX CUTYalUAX, IIPOSBIISATH TBOPYECTBO U BOO6p8.)KCHI/Ie, OBITh WHUIIUAaTUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

® CaMOCTOSTEIHHO OCYIIECTBISATH TO3HABATEIHLHYIO ACATEIHLHOCTh B 007acTH (DU3UKHU M aCTPOHOMHUH, BBISBISATH MPOOIEMBI, CTAaBUTh U (HOPMYIHPOBATH
COOCTBEHHEIE 3a7a4;
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®  CaMOCTOSTEJIEHO COCTAaBIIATh IUIaH PELICHUs pacUETHBIX U KaUeCTBEHHBIX 3a71ay, IJIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C Y4ETOM UMEIOILUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M MPEIOYTEHUH;

® J1aBaTh OLIEHKY HOBBIM CHTYallUsIM; PACIIUPATH PAMKH y4e€OHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUH;

e JenaTh OCO3HAHHBIN BHIOOD, ApIyMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

® OIICHUBATh MPHOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO SPYIUIIMH B 00IaCTH (PU3HKH, TOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTpOJIb, 3MOIII/IOH3J1beIﬁ HHTCJJICKT:

e  1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM; BIaJeTh HAaBBIKAMU

MIO3HABATEIBbHOU pepIIeKCHH KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBHI U MBICIIUTEIILHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUH;

® HCIIOJIb30BaThb HpI/IéMBI pe(l)J'IeKCI/II/I IJIs1 OOCHKU CUTYyalluu, BBI60pa BCPHOI'o p€IICHHUA; YMETh OLICHUBATh PUCKHU U CBOCBPEMEHHO ITPUHUMATh PCIICHUA

10 UX CHHKEHHUIO;
® [IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAIM3E PE3YJIbTAaTOB ACATEIBHOCTH; IPUHUMATH ce0sl, HOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJINU3€E PE3YJIbTaTOB JIEATEIbHOCTHU; IPU3HABATh CBOE MPABO U MPABO JIPYIMX HA OLIUOKH.

® CaMOCO3HaHH:A, BKIIIOYAOICTO CIIOCOOHOCTH MOHUMATEL CBOE OMOIIMOHAJIBHOC COCTOAHUC, BUACTb HAIIPABJICHUA PA3BUTHA COOCTBEHHOI SMOIIMOHAJILHOM

cdepsl, ObITh YBEpEHHBIM B ce0e;

® caMOperyJUpOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE TIOBEICHUE, CIIOCOOHOCTH aalTHPOBATHCS K
YMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

e BHYTPCHHEH MOTHBAIIMHU, BKJIFOUAIOIICH CTPEMIICHHE K JOCTHIKEHUIO IIEJTU U yCIIEXY, ONITUMHU3M, HHUITUATUBHOCTh, YMCHHE JICHCTBOBATh, HCXOIS U3
CBOMX BO3MOXKHOCTEH;

® DOMIIaTUuu, BKJ'IIO‘IaIOHIeﬁ CIIOCOOHOCTH MOHUMATh OMOIHOHAJIBHOC COCTOAHUC APYIUX, YYUTBIBATH €0 IIpHU OCYIICCTBIICHUU O6HIGHI/I$I, CIIOCOOHOCTH K

COUYYBCTBHIO U COIIEPEIKUBAHUIO;
® COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMH JIFOIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3penaTh
KOH(JIMKTBI.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny o0y4enusi B 10 kiacce
® TIpEeIMETHBIC PE3YJbTAThl HA 0a30BOM YPOBHE JOKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUM:

e JIEMOHCTPUPOBATh HA MpUMEpax posib U MecTo (GU3UKH B (OPMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUDPA, B PA3BUTUU COBPEMEHHON TEXHUKH U

TEXHOJIOTH, B TPAKTUYECKON NEATEIIbHOCTH JIFOJEH;

° YUYUTBIBATDH I'PaHULIBI IPUMCHCHHA U3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH: MaTcpHraJibHad TOYKaA, HHCPIHUAJIbHAA CUCTEMaA OTC‘{éTa, a0COJIFOTHO TBépI[OC TECIIO,

UJCaIbHBINA a3, MOACIIA CTPOCHHUS I'a30B, )KUJIKOCTEN U TBEPABIX TEIL,
® TOYEYHBIN ANEKTPUUYECKUI 3apsi/i IPU pelieHuU PU3NYECKUX 3a]1a4;
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pacno3HaBaTh (hU3HUYECKHE SIBIECHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOH TEOpUHM CTPOECHHUS
BEILIECTBA U 3JIEKTPOJUHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE JIBUKEHUE, CBOOOAHOE MaJeHHUE Tell, ABUKEHHE 10 OKPYKHOCTH,
UHEpIHs, B3auMoieicTBHE Tell, Tu(dy3Hsi, OpOYHOBCKOE IBUKECHHE,

CTPOEHME KUIKOCTEU U TBEPIBIX TEII,

u3MeHeHne o0bEMa Tell IpU HarpeBaHuu (OXJIAXKIEHWHU), TEIUIOBOE PABHOBECHE, MCIApEHUE, KOHJEHCAlMs, IJIaBJIEHHE, KpUCTAIN3alus, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, TOBBIIICHUE ABICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXY IapaMeTPaMU COCTOSHUSA ra3a B U30IIPOLECCAX,
JJIEKTPU3ALHUA TEJN, B3aUMOICHCTBHUE 3apsA/10B;

OIMCHIBATh MEXAHUYECKOE JABMKEHHE, UCIIOJIb3Ys (PU3MUYECKHE BEJIMUMHBL: KOOPIUHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
UMITYJIbC TeJa, KWHETUYECKasi SHEPrus, MOTeHLMAIbHAs SHEPrHsl, MeXaHu4ecKas paboTa, MeXaHU4ecKasi MOLIHOCTb;

IpY ONKMCAHUU NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U CIUHHILIBI, HAXOAUTH (POPMYJIIbI, CBS3BIBAIOIIINE
JTAHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTUMH BETMYNHAMH,

OIKCBIBATh M3YyYEHHbIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, MCIOJB3Ys (U3NYECKUE BEIMUYUHBI: JaBJIEHUE rasza, TeMIleparypa, CpeaHsis
KMHETUYECKasi DHEPrusl XAO0TUYECKOI'O IBMIKEHUS MOJIEKYJ, CPEJHEKBAJApPATH4YHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS JHEPrusd,
pabota rasa, Ko3GGUIMEHT MOJIE3HOr0 JEHCTBUS TEIUIOBOrO ABHUraTessl; NMPH OMMCAHUM NPAaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, X O0O3HAYCHHSI M €AWHUIIBI, HAXOAUTH (HOPMYJIBI, CBSA3BIBAIOIINE TAaHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMYMHAM; ONHCHIBATH
U3y4EHHbIC 3JIEKTPUYECKHE CBOWCTBA BEIECTBA U AJIEKTPUUYECKHE SBJICHMS (IPOLIECCHI), UCHONb3Ysl (PU3MUECKUE BEITUYMHBL JIEKTPUUECKUI 3apsj,
INEKTPUYECKOE T10JIE, HAIIPSYKEHHOCTD I10JIs, IOTEHIUAJI, Pa3HOCTh IIOTEHIIUAJIOB;

IIPY OTIMCAHHUH MTPABHIIBLHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTUYMH, NX 0003HAYCHHS U €AMHUIIBL; YKA3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE
JAHHYIO (PU3MUECKYI0 BEITMUMHY C JPYTUMU BeJIUYUHAMY;

AHAIN3UPOBATh (PU3UUYECKHE MPOLECCHl U ABJIEHUS, UCMONb3Yysd (U3MUECKHE 3aKOHBl M MPUHIMIBL: 3aKOH BceMupHoro TsroteHus, I, II u Il 3axkonsl
HprotoHa, 3aKOH COXpaHEHHs MEXAHMYECKOW DSHEPIWM, 3aKOH COXPAHEHHs WMIIYJbCa, NPUHLUI CYNEPHO3ULIMH CHJI, IPUHUUII PaBHONIPABUS
WHEPLUUAIBbHBIX CUCTEM OTCYETA, MOJICKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUs BEILECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOM DHEPrUu
TEIUIOBOTO JBMIKEHMSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIiepaTypol, NEpBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPUYECKOIOo 3apsja, 3aKOH
Kynona, npu 3ToM paznuuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE M YCIIOBHS (IpaHUIbI, 00JaCTH) MPUMEHUMO CTH;
OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;

pa3nuyarh yciaoBUs MX O€30MAaCHOT0 MCIOJIb30BaHMs B MOBCEJHEBHOM JKM3HU; BBIOIHATH SKCIEPUMEHTHI 110 MCCIEOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C MCIIOJIb30BAaHUEM NPSAMBIX, U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (HOpMyIHpoBaTh MpoliaeMy/3a1ady U TMIoTe3y Y4eOHOro 3KCIepUMEHTa,
coOuparh YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBObI; OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS
(¢u3uUeCKUX BEIWYMH, IIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHHS M MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTeH U3MEpPEHHUIA;
UCCJIEIOBaTh 3aBHCUMOCTH MEXAYy (PU3MYECKMMH BEIMYMHAMU C HUCIOJIb30BaHHUEM IMPSMBIX HM3MEpPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKCUpOBaTh pPE3yNbTaThl IMOJTYYEHHOH 3aBUCHUMOCTH (DU3MYECKMX BEIUYMH B BHJE TaOMUIl W TpaduKOB, [eNaTh BBIBOJABI MO pPeE3ylIbTaTaMm
UCCIICJOBAHNS,

co0uro1aTh MpaBuiia 6€30MacHOro Tpy/a MpH MPOBEICHUM UCCIICAOBAHUH B paMKaX yueOHOT0 3KCIIepUMEHTa, yUeOHO-UCCIe0BATEILCKOW U TPOSKTHOM
JeSITeIbHOCTH C HCIOJb30BAHUEM M3MEPHUTENbHBIX YCTPOHCTB M JIaOOpPaTOPHOrO OOOPYAOBaHUS; pellaTh pacuy€THbIE 3aJauyd C SBHO 3aJaHHOM
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(bu3n4ecKoil MoENbI0, UCIIOB3Ys (PU3MUECKUE 3aKOHBI U IPUHLUIIBI, HA OCHOBE aHAIM3a YCJIOBMs 3a/1a4M BeIOMpaTh PenepanbHas padbouas mporpamma
(¢u3nUecKyr0 MOJENb, BBIACIATh (PU3NUECKHE BEIHMUUHBI U (POPMYIIBI, HEOOXOUMBIE JUIsl €€ pelIeHHs], IPOBOJANUTh PAacUEThl U OLICHWBATh PEAIbHOCTh
HOJy4EHHOr0 3HaueHMs (PU3MUECKON BEIMUYMHBI; PELIaTh KAYECTBEHHBIE 3aJJaul: BBICTPAUBATh JIOTMYECKH HEITPOTUBOPEUUBYIO LIEOUYKY PACCYKIECHUH C
OTIOPOi Ha U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBIICHUS;

UCIOJb30BaTh IPU PEUIEHUH y4eOHBIX 3a7ay COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJIOTMH IS MOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U
IpeCTaBiIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHOW MH(pOPMALMK, MOJy4YEHHON M3 pa3iIMYHbIX MCTOYHHMKOB, KPUTUYECKH AHAIM3MPOBATH IOJIY4aEMYIO
UH(POPMALIUIO;

IPUBOUTH NPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOekHbIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BACHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOT Ui,

UCTOJIb30BAaTh TEOPETHYECKHE 3HAHHUS N0 (HU3MKE B TOBCEIHEBHOW JKM3HM JUIA oOecredeHus: Oe30MMacHOCTH IpHU OOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHHS 3J0POBbS U COOJIIOJICHHUS HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B IpyIIE C BBHIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJEH, MIaHUPOBAaTh pabOTy IPYMIbI, PALMOHAIBHO paclpelesaTh O0S3aHHOCTU U
IUTAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/IeKBaTHO OLICHWBATh BKJIAJ KaX/10T0 U3 YYACTHUKOB I'PYIIIBI B pEIlIEHHE paccMaTpUBaeMOM
po0OJIEMBI.

K xonny o0y4enus B 11 kinacce

IpeMETHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00YUAIOIIMXCSl YMEHUN: JEMOHCTPUPOBATH HA IIpUMepax poJib U
MecTo (U3MKU B (OPMUPOBAHUM COBPEMEHHOM HAy4HOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKHM M TEXHOJIOTHH, B IMPAaKTHUYECKOH
NeSITeIbHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBIBATh TPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3NYECKUX MOJENeil: TOUeUHbII 3JIeKTPUYECKU 3apsijl, Iyd CBETa, TOUCUYHbIM UCTOUHHK CBETa, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOTO siJipa MPHU pelieHur PU3NUECKHUX 3aja4; Pacro3HaBaTh (U3MUYECKUE SIBJICHUS (IIPOIIECCHl) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMHMKHN U KBAaHTOBOM (DPU3MKH: 3JEeKTpHUECcKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE J1eHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHWTOB, JJIEKTPOMArHWTHAs WHAYKIHS, ACWCTBHE MArHUTHOTO TIOJNS HAa TPOBOJHUK C TOKOM W JBIDKYIIMHCS 3aps,
3JIEKTPOMArHuTHBIE KoJeOaHWsl W BOJHBI, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpaKeHWe, NpeloMiieHHe, MHTepdepeHuus, Tudpakuus H
NOJIIpU3alusl CBETa, AUCIIepcHsl cBeTa, poTodnekTpruueckuil 3¢ ekt (porodPdexr), CBeTOBOE AaBlieHNE, BOSHUKHOBEHHUE JIMHEWYATOrO CIEKTpa aToMa
BOJIOPO/J1a, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;

OIMCHIBaTh M3YYCHHBIE CBOMCTBA BEIIECTBA (DIIEKTPHUUECKHE, MArHUTHBIC, ONTHYECKHE, JIIEKTPHUUYECKYI0 NPOBOAMMOCTD PAa3JIMYHBIX Cped) |
JJIEKTPOMATrHUTHBIE SIBJICHUS (TPOLIECCHI), MCTONB3ysd (DU3MUYECKHE BEIMYMHBI: DIIEKTPHUECKUH 3apsl, CHIa TOKa, JJIEKTPHUECKOE HAMpsOHKEHHUE,
JJIEKTPUUECKOE CONPOTUBIIEHUE, PAa3HOCTh MOTEHLMANOB, 3JIEKTPOABMXKYIIAs CWia, paboTa TOKA, MHIAYKLMS MAarHUTHOrO IOJsA, cuja AMIepa, cuia
JlopeH1ia, HHIYKTUBHOCTD KAaTYIIKH, YHEPTUS AIEKTPHUUECKOTO U MarHUTHOTO TTOJIEH, IIEPHO M YacTOTa KoJeOaHUi B KOJIeOaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B MPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjeOaHMH, (POKYCHOE pacCTOSTHHE M ONTHYECKas CHJIA JIMH3bI, IPU OMUCAHUU MPABUIIBHO
TPaKTOBaTh (PM3WYECKHUI CMBICT HCIIOJB3YEMbIX BEIMYHMH, HX O0O03HAUYEHUS W €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DPH3HUECKYIO
BEJIMYHMHY C JPYTUMH BETUUYNHAMH;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M IPOIECCHI, UCTONB3YsSd (PU3MUECKHE BETUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H
94acToTa CBETa, YHEPTHs U UMIYJIbC (OTOHA, TIEPHOJ MOIypacIiaaa, SHEPTUS CBS3H aTOMHBIX SIAep, IPU OMUCAHUH MPABIIBHO TPAKTOBATH (PH3MUYECCKHIA
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CMBICIT HCIIOJIb3YEMbIX BEJIWYHMH, X O003HAUCHWS W CIUHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JaHHYIO (U3WYECKYIO BEIHMYMHY C APYTUMH
BEJIMYMHAMU, BBIUUCISITh 3HAYCHHE (PU3NYCCKONW BEIMYMHBI;, aHATH3UPOBATh (DU3MYECKHE IMPOIECCHl M SBJICHHS, HCIONB3YS (PU3NUYSCKUE 3aKOHBI U
NpUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MMapajUICIbHOTO COCIMHEHHUS MPOBOTHUKOB, 3aKoH JIkoyns—JIeHna, 3aKOH AJIeKTPOMarHuTHON
UHIYKIMH, 3aKOH MPSMOJUHEHHOTO PaclpoCTpaHEHHs] CBETAa, 3aKOHBI OTPAXEHHUs CBETA, 3aKOHBI NMPEJIOMIICHHUS CBETa, ypaBHEHHE DWHINTEHHA IJIs
dorosddekra, 3aKk0OH COXpaHEHUSI FHEPTUH, 3aKOH COXPAaHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHsSI JICKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUs MacCOBOTO
qrcia, noctynaTsl bopa, 3akoH pagroakTUBHOTO Pachaia, Ipy 3TOM Pa3IndaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIP AKEHHUE U
ycloBHs (TPpaHUIBI, 00JACTH) TPUMEHUMOCTH; ONPENENIATh HAalpaBJIeHUEe BEKTOPA WHAYKIIMU MAarHUTHOTO TIOJISI IPOBOJHUKA C TOKOM, CHJIBI AMIEpa
cuibl JIopeHna;

CTPOHTH ¥ OIKCHIBATh N300paKEHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATH YKCIICPUMEHTHI 110 HUCCIICAOBAHUIO (PU3UYCCKHUX SBJICHUN W MPOIECCOB C MCIOIB30BAHHEM IPSIMBIX, U KOCBEHHBIX M3MEPEHHI: MPH 3TOM
dopmynupoBath npodiieMy/3a1ady u THIIOTe3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYA0BaHUs, IPOBOIUTH OIBIT
(GbopMyIHUPOBaTh BHIBOJIBI;

OCYILECTBIIATh TMPSIMBIE W KOCBEHHBIC M3MEPCHHs (PU3UYECKUX BEIMYWH, TPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEPEHHUS M HCIIOJIb30BaTh
U3BECTHBIC METO/IbI OLICHKU TIOTPEIIHOCTEH H3MEPCHHUI;

UCCIIEIOBATh 3aBHCUMOCTH (DM3WYECKUX BEIMYMH C HCIIOJB30BAaHUEM IMPSIMBIX HM3MEPEHUH: MPU ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUpPOBATH
pe3yabTaThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BHJIE TaOJIUI] U TPadUKOB, JeTaTh BEIBOJBI 10 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOJIro1aTh MpaBmiia 0€30IacHOTO TPy/a MPH MPOBEICHUH UCCIICAOBAHUI B paMKaX y4eOHOTO 3KCIIEPUMEHTA, YUeOHO-UCCIIEI0BATCIBLCKOW U TPOSKTHOM
JESITEJIBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB W JIA0OPAaTOPHOTO OOOPYAOBaHUS; pellaTh PAcyETHBIC 3ajauyd C SBHO 3aJaHHOM
¢$u3nIecKoil MOJIENbI0, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BBIOMPATh (PM3MUECKYIO MOJICNb, BBIICIIATH
dbusznyeckue BeMMUUHBI U (DOpMyNbl, HEOOXOAMMBIE AN €€ pelIeHHs, MPOBOAUTH PACUYETHl M OLIEHWBATh PEATbHOCTH IMOJYYEHHOTO 3HAYCHHUS
(U3UYECKON BEIMYUHBIL;

peliaTh Ka4eCTBEeHHbBIE 3a]a4i: BHICTPAUBATh JOTHUYECKH HEIIPOTUBOPEUUBYIO IIETIOUYKY PACCYKACHHUM ¢ OMOPON Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS,

WCIOJIb30BaTh TPH PENICHHH YYeOHBIX 3aJ1ad COBpEMEHHBbIC WH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETANUN W
Mpe/ICTaBICHUs Y4eOHOW M Hay4HO-TOMYISIpHONW HMH(OpPMAIUU, TONYYEHHOW M3 Pa3NUYHBIX MCTOUYHUKOB, KPUTHYECKH aHAJIU3UPOBATh MOTYyYaeMYIO
uH(GOPMAITNIO; OOBSICHATH PUHIUIIEI ISHCTBUS MAIllUH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inudaTh yCIOBHS MX OE30MACHOTO HMCIIOIH30BAHHUS B
MOBCEIHEBHOM JKU3HH;

NPUBOJIUTH TIPUMEPHI BKJIAJa POCCUHUCKUAX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS MO (U3MKE B TOBCEIHEBHOW JKM3HM sl obOecrieueHHst Oe30MacHOCTH NpU OOpalleHuu ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, /Ul COXPAHEHHSI 3J0POBbSI U COOJIIOJICHUS HOPM 3KOJIOIMUYECKOT0 TIOBEACHHUS B OKpY Karollel cpese;

paboTaTe B TpyIIE C BBITOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH PabOTY TPYIIBI, PAMOHATIBHO PACIPENeNiaTh OOSI3aHHOCTH H
IUTAHUPOBATh JIEATEIFHOCTh B HECTAHAAPTHBIX CUTYAIIHSX, a/IEKBaTHO OIICHWBATh BKJIAJl KAXKJOTO U3 YUACTHUKOB I'PYIITHI B PEIICHUE PacCMAaTPHBAEMOM
poOJIEeMBI.
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TemaTuyeckoe IJIaHMPOBAHHUE MO NpeaMeTy «DU3uKa»

10 knace
Ne | HasBanue pa3zenoB U T€M IPOrpaMMbl KosmmyecTBo yacoB
n/u Bcero KoHTposibHBIEC pabOTHI [TpakTnueckue paboThI
1. | ®usuka 1 METOBI HAYYHOTO MMO3HAHUS 2
2. | Kunemaruka 5 1
3. | Jlumamuka 7 1 1
4. | 3aKkoHBI COXpaHEHHUs] B MEXAHHUKE 6 1
5. | OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM TCOPHH 9 1
6. | OCHOBBI TEPMOJMHAMUKH 10 1
7. | ArperatHble cocTossHUS BenlecTBa. Da30BbIe MEPEXOIbl 5
8. | DnekrpocraTrka 10 2
9. | IlocTrosiHHBIN AJIEKTpUUECKUI TOK. TOKM B pa3IMUHBIX cpeaax 12 1
10. | Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 5
11 knacc
Ne | Ha3zBaHue pa3aenoB ¥ TeM MPOrpaMMBI KomnnuectBo yacos
/i Bcero KoHTponbHbIe paboThI [TpakTnueckue paboThI
1 DIEeKTpOANHAMUKA 11
2 | KomebaHus 1 BOJHEI 9 2
3 | MexaHn4eckne U 3JIeKTPOMArHUTHBIC BOJTHBI 5 1 1
4 | OnTuka 10 1 2
5 | OcHOBBHI crIeIMaIbHON TEOPUU OTHOCUTEIHLHOCTH 4 1
6 | KanroBas ¢usuka 6 1
7 | Cmpoenue amoma 4
8 | AtoMHoOe s111po 5 1
9 | DneMeHTHI aCTPOHOMHH U acTPOU3UKA 7 1
10 | OGoOmiaromniee MOBTOPEHUE 4
11 | Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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