MyHununaabHoe 0101keTHOe 001eo0pa3oBaTeibHOE yUpexKAeHne
cpeaHsisi o01eobpa3oBaTenbHas mKoaa Ne 44

PACCMOTPEHO ITpunoxenue
Ha 3acegangf MO K OCHOBHOH 00pa3oBaTeNIbHOM IporpaMme

ééy /H.AJleymmna/ ocHOBHOro obmero o6paszoBanusst MBOY COILI Ne 44,
IMTpordkod Ne_1 YTBEP)XICHHOH npuKa3oM ot «31» aBrycra 2023 r.
oT «29» aBrycra 2023 . Ne [1144-13-627/3
COI'TTACOBAHO
3amecrtuTens qupexkropa no YBP

/H.B.Ilonomapepa/

«30» aBrycra 2023 r.

Pabouasi nporpamma
no pusuke

(B cooTBeTCTBUY ¢ (pemepaNbHBIM IOCyJapCTBEHHEIM 00pa30BaTeIbHBIM
CTaHJApPTOM CpeHero obIero o6pa3oBaHusl, yTBEPXKACHHBIM IIPHKA30M
MunucrepcrBa 06pazoBanus U Hayku Poccuiickoit @enepanun

ot 17.05.2012 1. Ne 413)
B 10 - 11 k1accax

(yruryGJIeHHBIH YPOBEHB)

ITporpamma cocrapnena paboueii rpynmoi yuunrenei Gpuzuku
MBOY COIII Ne 44

r. Cypryr
2023-2024 y4yeGHBIii rof



IHosicHuTe IbHAS 3aNIMCKA
(YrnyOneHHBbI YpOBEHD)

Pabouas mporpamma mo ¢usuke st 10-11 kmaccoB cocraBieHa B COOTBETCTBUU C: TPEOOBaHUSIMU
@denepalibHOTO TOCYIApCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpenHero oomiero obpaszoBanus (OI'OC
COQO); mnpumepHOl OCHOBHOH 0Opa30oBaTENBLHOW MPOTPaMMBl CpPETHEro OO0Iero oOpa3oBaHUs, B
COOTBETCTBHUM C Y4YE€OHBIM IUIAHOM IIIKOJIBI, Y4€OHO-METOJMYECKHMM KOMIUIEKTOM IIKoJbl Ha 2023-2024
y4eOHBIH To/I.

B Heli cobmomaeTcsi mpeeMCTBEHHOCTh ¢ (heaepaibHbIM TIOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro 0O0pa3oBaHMS; YUUTHIBAIOTCS BO3PACTHBIC U MCUXOJIOTHYECKHE OCOOCHHOCTH
IIKOJIbHUKOB, 00Y4YalolUXCsl Ha CTYIIEHH OCHOBHOTO OOIIEr0 00pa30BaHHUs, YUYUTHIBAIOTCS MEKIIPEIMETHBIC
CBSI3H.

B mporpamme mnpennokeH aBTOPCKUN MOJAXOJ B YaCTU CTPYKTYpHUPOBAHMUSI y4eOHOro Marepuana,
OTpe/IeNICHUs] TOCIEeI0BAaTEIbHOCTH €ro W3y4eHHus, MyTed (QOpMUpOBaHUS CHUCTEMbl 3HAHUM, YMEHHH U
CIIOCOOOB JESITEIBHOCTH, PA3BUTHS, BOCIIUTAHUS U COLUAIN3ALNH YIAIIUXCS.

PaGouas mporpamma mo ¢usuke (yrayOneHHsiit ypoBeHb ) it 10-11 kmaccoB cocTaBieHa Ha OCHOBE
HUKECIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

— @enepanpublii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaeparuu» (¢
W3MEHEHUSMU U JIONIOTHEHUSIMHU).

— Ilpuka3z MunuctepcTBa ob6pazoBanus u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ned13 «O06
yTIBepkaAeHUH (efeparbHOr0 TOCYJapCTBEHHOTO 0O0pa30BaTEIbHOrO CTaHIAPTa CPETHEro OOIero
oOpazoBanus» (B pen. Ilpukazos MunoOpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne
1578, 01 29.06.2017 Ne 613, ot 11.12.2020 Ne 712

— IlpumepHas ocHOBHas oOpa3oBaTeNlbHas Mporpamma cpeaHero oomiero obpazoBaHus (B pemakluu
npotokona Ne 2/16-3 ot 28.06.2016 r. ¢enepanpHOro y4eGHO-METOAMYECKOTO OOBEAMHEHUS IO
o01iemMy 00pa30BaHHUIO).

— Ilpukaz MunucrepctBa npocseuieHus Poccuiickoit @enepaunn ot 22 mapra 2021 r. Ne 115 «O06
yrBepxkaeHun llopsiaka opraHu3aliMi M OCYIIECTBICHHUS OO0pa30BaTeIbHOW JEATENBHOCTH TIO
OCHOBHBIM 0011€00pa30BaTeNbHBIM TpOrpaMMaM — OOpa30BaTEeNbHBIM MpPOrpaMMaM HAYaIbHOTO
00111€r0, OCHOBHOT'O OOIIETO U CPETHEro 00Iero 0opa3oBaHUs».

— Ilpukaz MunuctepctBa npocsemmenust Poccuiickoit ®eneparuu ot 20 mas 2020 r. Ne 254 «O6
YTBEPKACHUH (DeIepaabHOro MnepeyHs: y4eOHUKOB, JOMYIIEHHBIX K MCIOIb30BAHUIO MPH peaIn3aluu
MMEIOIUX TOCYJapCTBEHHYIO aKKpeIuTallio 00pa3oBaTeNIbHBIX IMPOTrpaMM HayalbHOIO OOILEro,
OCHOBHOTO OOIIIETO, CpEeIHEero OOmero oOpa3oBaHUs OPTraHU3AIUSMU, OCYIIECCTBIISTFOITUMU
oOpa3oBaTenpHyl0 AesITenbHOCThY (B pen. [IpukazoB MunmnpocBemienusi Poccun ot 23.12.2020 Ne
766);

— «OcHoBHasg oOpa3oBaTesibHasi TMpPOrpaMMa CpEIHEro oO0Imero oo0pa3oBaHHs MYHHLIUNAIBHOTO
010/ KETHOTO 0011e00pa30BaTEIbHOTO YUPEKIACHUS cpefHel 001eo0pa3oBaTebHOM MKOJIbI Nod4,
wieHa mnpoekta AcconuupoBaHHbix kol HOHECKO B o0pa3oBaHuu, MEXIyHapOJIHOM
COTPYJIHUYECTBE U POrpaMMe MHpay;

—  VYuebOnsiii utan MBOY COIII Ne44 na 2023-2024 y4eOHbIi ro.

— IIpumepnas mporpamma cpemHero oomero oopa3oBaHus Mo MPeAMETY «PU3UKaY;

— Asrtopckoii mporpammbel A.B. Illatamunoit «®usmka. PaGoume mporpammsel. I[lpeameTrHas nuHUS
yueObnnkoB  cepun  «Kmaccmueckuit  kype».  10-11  kmacesl: yuebHoe — mocoOue  auis

00111e00pa30BaTeNIbHBIX OpraHu3aluii: 0a30BbI U yriyOnaeHHbl ypoBHH, MockBa «IIpocBemieHue»,
2017 ron.



— Ilpemmaraemas pabouasi nmporpamma peanu3yercs B yueOHukax I'. SI. MskumeBa, A. 3. CuHskoBa:
«Du3uka. Mexanuka.l0 xmacc». «Dusuka. Monekymsapaas ¢uszuka. TepmoauHamuka. 10 Kaccy.
«Dusuka. Konebanus u BomHbl. 11 kmacey. «Pusuka. KBanToBas ¢usmka. 11 kimace». OcBoeHue
mporpaMMbl 1o (u3uke oOecrieunBaeT OBJAJCHHE OCHOBaMHU Y4eOHO-HCCIEI0BaTEIbCKOM
NeSITeNIbHOCTH, HAyYHBIMU METOJIaMHU PEUICHUS PA3TUYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

Metogonorudeckoit ocHoBoii ®I'OC COO sBisgeTcs CUCTEMHO-ACATECIBHOCTHRIM 1oaxod. OCHOBHEIC
BHJIBI Y4€OHOH JeATEIbHOCTH, NPEICTABICHHBIE B TEMAaTHYECKOM IIJITAHUPOBAHUH, IO3BOJISIOT CTPOUTH
mporecc 0Oy4eHUs Ha OCHOBE JAHHOTO Moaxojaa. B pesynbpTare KOMmeTeHIud, chOPMUPOBAHHBIE B IITKOJIEC
MIPU U3YYCHUH (PU3HKH, MOTYT BIIOCIICICTBUH UCIIOJIB30BATHCS YUAIIUMUCS B JTIOOBIX KU3HCHHBIX CUTYaIIHsIX

CornacHo yueOHOMY TUIaHy Uil 00111€00pa30BaTENbHBIX YUPEKACHUH UII n3ydeHus Kypca ¢puszuku B 10
KJacce OTBOAUTCS 5 4yacoB B Hemenro, 175 yacoB B rof, B 11 kimacce — 5 yacoB B Heaemro, 170 4 B rox.

O01mas xapakTepucTHKa y4eOHOro npeamera
IkonbHBIA Kypc GU3UKHU SBISIETCS CHCTEMOOOPa3yIOIIUM JUISl €CTECTBEHHO-HAYYHBIX MTPEIMETOB, IIOCKOJIBKY
¢bu3nvecKre 3aKOHbI SABIISIOTCS OCHOBOW COZIEPIKaHUS KypCOB XUMHUH, OMOJIOTHH, TeoTpapuu U aCTPOHOMHH.
dusnka BOOPY)KXAaCT IIKOJbHHMKOB HAY4YHBIM MCETOJOM IIO3HAHHUA, MO3BOJIAIOIIMWM II0JYYaTbhb 00BEKTUBHBIE
3HaHUS 00 oOkpyxkatomeM wMupe. OCBOEGHHE YYalUMHCS METOJOB HAayYyHOTO [O3HAHMSA SIBISETCA
OCHOBOIIOJIATAIONIMM KOMIIOHEHTOM IPOIECCOB (HOPMUPOBAHHUS HMX HAYYHOTO MHUPOBO33PEHUS, PA3BUTHSA
MIO3HABAaTEJIbHBIX CIOCOOHOCTEH, CTAHOBJICHNUS IIKOJILHUKOB CyObEKTaMH y4EOHOH eI TebHOCTH.

Hean n3yvyenuss pu3nku B cpeaHeii MIKoJIe CaeayIoIue:
* (QopmupoBaHue cucTeMbl 3HaHMM 00 o0O0muX (U3NUECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
MpeJICTaBICHUI O IeHcTBUHU BO BeeneHHOM (hrU3HUecKruX 3aKOHOB, OTKPBITHIX B 3€MHBIX YCIOBHSIX;
* (opMupoBaHHE YMEHHsS HCCIEA0BaTh W aHAJIM3MPOBATh Pa3HOOOpa3Hble (QU3UYECKUE SBICHHUS U
CBOWCTBA OOBEKTOB, OOBSICHATH NPUHIUIBI PAOOTHl U XapaKTEPUCTUKH MTPUOOPOB U YCTPOUCTB, OOBACHAThH
CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C re0(hN3MYECKIMH SIBJICHUSIMHU;
* OBJAJICHHE YMEHUSMU BBIIBUTaTh THUIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOMNOJATraloIMUX (U3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPSITh UX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (POPMYIIUPYS
1eJIb UCCIIeI0BAaHUS;
* OBJAJICHHE METO/JaMU CAMOCTOSTEIbHOTO IUIAHWPOBAHUS M MPOBEAEHUS (PU3MUYECKUX SKCIIEPUMEHTOB,
ONMMCAaHMUA M aHalu3a I[IOJIyYeHHON U3MEpUTENbHOM UHGOpMaluU, OINpeAeIeHUsI JOCTOBEPHOCTH
HOJY4EHHOTO pe3ysbTara;
* (opMupoBaHHE YMEHUI IPOrHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBATh MOCIEICTBHS OBITOBOM U
IPOM3BOJICTBEHHOH JEATEIBHOCTH YeNIOBEKa, CBA3aHHON ¢ (PU3MUECKUMHM MPOIIECCaMHt, C TTO3UIUI
9KOJIOTUYECKOI1 0€30MacHOCTH.

B ocHOBy Kkypca (U3MKM TIOJIOKEHBI KaKk TPAAULMOHHBIE MPUHIUIBI TOCTPOCHUS Yy4eOHOTO
cojepkaHusl (MPUHIMIBI HAY4YHOCTH, JOCTYHNHOCTH, CHUCTEMHOCTH), TaK M HJes, IOJIy4UBIIas CBOE
pa3BUTHE B CBA3M C BHEPEHUEM HOBBIX 00Pa30BaTEIbHBIX CTAHIAPTOB, — MPUHIUI METANIPEAMETHOCTH.
MeTtanpeqMeTHOCTh Kak croco0 (pOopMUpPOBaHUS CUCTEMHOI'O MbIIUIEHUs oOecrieunBaeT (HOpMHUpPOBaHHE
LEJIOCTHOW KapTHUHBI MUpPA B CO3HAHUH IIKOJIbHUKA.

MertanpeIMeTHOCTh — TPUHIIAIT HHTETPAIH COJIepKaHus 00pa30BaHus, pa3BUBAIOIINN TPUHITHITEI
reHepain3aliui U F'yMaHuTapu3anui. B cooTBeTCTBUY ¢ MPUHIMIIOM FeHEepaIu3alii BBIJCISIOTCS TaKKe
CTEpKHEBBIE MOHATHS Kypca PU3UKH, KaK «IHEPTHUs», «B3aUMOJIEHCTBUEY, «BEILIECTBOY, «I10JIEY,
«CTPYKTYpHBIE YPOBHU MaTepumn». Peanuzarus npuHInna ryMaHUTapu3aliy Ipernoiaraet
UCIIOJIb30BaHUE TYMAaHUTAPHOTO TOTEHIMANA (PU3NYECKON HAYKH, OCMBICIIEHUE CBS3H Pa3BUTHUA (PUBHUKU C
pa3BuTHEM 00IIeCTBA, MUPOBO33PEHUECKUX, HDABCTBEHHBIX, SKOJIOTHYECKUX MPOOIIEM.

[TpuHIMT MeTanpeaAMETHOCTH MO3BOJISIET (Ha YpOBHE BOIPOCOB, 3a/1aHuil ocie naparpaga) B
coJiepKaHuu (PU3UKHU BBIICTATH (PU3UUECKUE TTOHSITHUS, SIBICHUS, IIPOLECCHI B KAUYeCTBE 0OBEKTOB /IS
JATbHEHIIETr0 UCCIIEeIOBAHUS B MEXKIIPEAMETHBIX U HAAMIPEIMETHBIX (COIMATbHOMN NMPaKTHKE) 00IaCTIX
(MeTanoHsTHs, METasiBICHUS, MeTaripolecchl). [[poekTupoBaHre UCCIeOBAHUS yJallerocs Ha
MeTanpeMETHOM YPOBHE OMUpPAeTCs KaK Ha €ro JUYHbIE HHTEPECH, CKIOHHOCTH K 3YUYEHUIO (PU3UKHU, TaK
Y Ha OOIIEKYIbTYPHBIN MO - TEHIIMAT (U3HIECKON HAYKH.

Jns AoCTHXKEHUsST MeTanpeAMETHBIX 00pa3oBaTEeNbHBIX PE3yNbTaTOB (OJHUM M3 HMHIUKATOPOB MOXKET
CILY’)KMTb C(OPMHUPOBAHHOCTb PETYISTUBHBIX, MO3HABATEIbHBIX M KOMMYHUKATHBHBIX YHHBEPCAIbHBIX



y4eOHBIX JICHCTBUI) BOZMOXHO MCIIOJIb30BAaHUE CICAYIOMUX CPEACTB U (hOPM OOYUCHHS: MEKITPEAMETHBIC
U MeTampeIMeTHbIe 3a/JaHMsl, METalpeJAMETHbIM ypok (IpeIMEeTHBIH YpPOK W MeTampeaMeTHas Tema),
MEXINPEAMETHBII W METANpEeIMETHBI IPOEKTHI, AJIEKTUBHBIE METAaKypChl, CIPOEKTUPOBAaHHBIE Ha
OCHOBAaHMM METANpPEJAMETHBIX 3aJaHUl, CHUCTEMOOOpa3ylIUM OOBEKTOM B KOTOPBIX BBICTYMAIOT
¢u3nUecKre MOHATHS, SBICHUS, IPOLIECCHI U T. 1.
B cooTBercTBUM ¢ 1ensaMu 00ydeHUs: GU3UKE YUALIUXCS CpelHeil MIKOIbl M chOpMyITUPOBAHHBIMH BBIIIE
NPUHIUIIAMH, TTOJIO)KEHHBIMU B OCHOBY Kypca (PM3UKH, OH HMEET CIIeIYIOIEee COACPKaHUE U CTPYKTYPY.
B 10 «xmacce wu3ywaroTcs cruenyrome pasgensl:  «Mexanukay, «MonekynsipHas ~(uU3MKa U
TePMOJMHAMHKAY, «DJIEKTpocTaTukay, «llocTosHHBIN 3nekTpudeckuid Tok». Kype ¢usuku B 10 kmacce
HAUMHAETCS C BBEICHHUS «3apoKJIE€HUE M pa3BUTHE HAYYHOTO B3IVIsiIa HA MHUPY», OIMHUCHIBAIOIIETO
METOJIOJIOTHI0 (U3UKH KaK MCCIEI0BATENbCKOM HAyKH, OTPa)KaroUlyl0 MPOIECCYalIbHbI KOMIIOHEHT
(MexaHM3M) KaK CTaHOBJICHUS,
(dbopMupoBaHUs, pa3BUTUS GUINYECKUX 3HAHUM, TaK U JTOCTH)KEHHUSI COBPEMEHHBIX 00pa30BaTeNIbHBIX
PE3yNbTATOB MPU O0YUYEHUU IIKOJILHUKOB (PU3UKE (JINYHOCTHBIX, IPEIMETHBIX U METAIPEIMETHBIX ).
B nporpammy kypca ¢pusuxu 11 kmacca BKIIIOYEHO U3yYSHHE Pa3AeioB «IJIEKTPOIUHAMHKA» (KpOMe TeM
«Qnekrpoctatuka» U «llocTosHHBIN anekTpuyeckuil Tok»), «Komnebanus u BomHb, «OnTHKa» U
«KBanroBas ¢usuka», «Ctpoenue BeeneHHoW».
[Tporpamma Kypca npenycMaTpuBaeT BHIIOTHEHHE 0053aTEIHOTO J1a00PaTOPHOTO MPAKTUKYMa,
BBITTOJIHAONIETO (DYHKIIMIO HCTOYHHKA MTOJTyYeHHUS HOBBIX 3HaHUH ydammmucs. [Ipu BeimonHeHn#
71a00paTOPHBIX PA0OT MIKOIBHUKHA 00y4Yar0TCs TUIAHWPOBAHUIO M OPTaHU3AIIUH SKCIIEPUMEHTA,
CUCTEMAaTH3allMK U METOJIaM 00pabOTKH pe3y/IbTaTOB U3MEPEHHM, CPABHEHUIO PE3YJIbTaTOB H3MEPEHHUIA,
IO - JIYYeHHBIX [IPH OJMHAKOBBIX U PA3IMUHBIX YCIOBHIX SKCIIEPUMEHTa, U 1p. [Ipu moarotoske
BBITIOJTHEHUIO JIAOOPATOPHBIX pabOT yyaliuecs CaMOCTOSTENIbHO U3YUalOT Pa3IMuHbIe BOIIPOCHL,
CBSI3aHHBIE KaK C MPOBeACHUEM (PU3MUECKOT0 IKCIIEPUMEHTA, TaK U C €ro COJEPKaHUuEM.

Mecto kypca pu3nku B y4eOHOM IJIaHe

Hannas paboyast nporpamMma o gusuke 1uig 6a30Boro ypoBHs cocTaBieHa U3 pacyera 3454 3a Ba roaa
obyuenus. 10 kmace — 170 gacoB 3a 34 yueOHBIX HEJeNb, U3 pacueTa S yaca B Heemo, 11- 170 gacos 3a
34 yueOHbIe HEIENM U3 pacyeTa S yaca B HEICIIO.

Yuyeono-remaruueckuii miaan 10 kiaace

K KoJ1-B0 4acoB npaKTHYECKOl YacTH Oo011ee KOJIMYECTBO
0JI-BO 4aCOB
Pa3znen nporpamMmmel TeopeTHYeCKoi KouTtpoJibusbie JlaGopaTopHbIii 1acos
qacTtu padoTsl NPAKTUKYM
Benenue 4 0 0 4
MexaHuka 52 12 12 76
MOJIEKYJISIPHASI ®U3UKA. 31 3 8 42
TEPMOJNHAMUMKA
SJEKTPOANHAMHUKA 32 2 8 42
HMToroBoe nopTopeHue 6 0 0 6
Hroro: 130 17 28 170

PacnpenesieHne KOHTPOJIbLHBIX PA0OT 10 YeTBEPTAM

KonyecTBO KOHTPOJIbHBIX padoT

HUTOI'O, 3a
1 yeTBepTH 2 yeTBepTH 3 yerBepTh |4 YeTBepTh y4eOHBIii
YeTBepTh B KOHTPOJIS rox
TemaTuueckasi KOHTPOJILHAsI 6 (K/P Nel, Ne2, Ne3, | 6 (K/P Ne7, Ne8, Ne9, (3 (K/P Nel3, 2 (K/P Nele, 17

padoTa Neq, N5, Ne6) Ne1(, Ne11,Nel2) Nel14,NelS) Nel7)
M ToroBasi KOHTPOJIbHAsi paboTa - - - - -
NTOI'O: 6 6 3 2 17




Yyeono-treMarunueckuii miaan 11 kiaace

o
No HanmenoBanme TeMbI (paszena) KommaecTso JlaGopatopHbie| O6miee
npakTHKym | KOJIHYECTBO
4yacoB (Teopus, 4aCcOB
JIEKTPOANHAMMKA 24 32
1 DIIEKTPUUYECKUN TOK B Pa3IMUHBIX cpeaax 10
2 MarHuTHoOe 1ojie TOKa 10
3 DIIEKTPOMAarHUTHAS UHTYKIIUS 8
4 MarauTHble CBOMCTBA BEIIECTBA 4
S JlabopaTopHBIi MPAKTUKYM. 8 8
KoJsiedanusi 1 BOJTHBI 24 36
1 MexaHnyecKre KOIeOaHus 9
2 DIIEKTPUYECKUE KoJeOaHus 9
3 [Ipou3BOACTBO, IEpenaya, paclpeneacHue u 5
MCII0JIb30BAHUE JICKTPUUECKON SHEPTUU
4 MexaHH4YeCKUe BOITHBI. 3BYK 5
5 DJIEKTPOMArHUTHBIE BOJIHBI 8
6 JlabopaTopHBIA TPAKTHKYM. 12 12
Onruka 21
1 PazBuTHe B3IIISII0B Ha NpUPOAY cBeTa. I 9
COMETPUYECKAsl ONITUKA
2 CBETOBBIE BOJIHEI 7
3 V3my4yeHne 1 CIIeKTPHhI 5
OCHOBBI TEOPHHU OTHOCHTEJILHOCTH 5 5)
KBantoBas ¢puznka 34
1 CBeToBbIC KBaHTHI. JlelicTBHsI cBETa 8
2 AtomHas ¢usuka. KBanrosas Teopus 8
3 du3uka aTOMHOTO sIpa 10
4 DJIeMEHTapHBIC YACTHIIHI 8
S J1aGopaTOPHBIN MPAKTUKYM. IO ONTHKE U 8
Crpoenne BeenenHoit 8 8
3HaueHue PU3NKHU 17151 00BSICHEHUSI MUPA U 2 2
HUTorosoe noBTopeHmne 4 4
Hroro 142 28 170
Pacnpenesienne KOHTPOIBHBIX Pa0OT MO YeTBEPTAM
KomnmuecTBo KOHTPOJIBHBIX pa60T
1 NTOI'O, 34
YETBEPTH 2 4eTBepTh 3 yetBepTh | 4 YeTBEpTH 2
yueOHBIi roj
YerBepTh Bua koHTpOIIA
TemaTHueckas KOHTPOJIbHAS 4 (K/P Nel, Ne2, No3, | 4 (K/P Ne5, Ne6, N7, 4 (K/P Ne9, 12
padota Ned) NeB) NelO,Nell,
Nel2)
WTorosas KoHTpoJbHAs paboTa - - - - -
NTOI'O: 4 4 4 0 12

Hcnonb3yemble TEXHOJTOTHH, MeTOAbI H (POPMBI PadOTHI
Jns  peanuzany  OporpaMMbl  Kypca (U3MKH B

10A-11A xmaccax B paMKax CHUCTEMHO-



NeSITeIbHOCTHOTO MOJIX0/1a, UCTIONb3YIOTCS MeIaroriueckue TeXHOJIOTHH 00y4YeHHs, KOTOpble oA0UpaIoTCs
JUTSI KaXKJ0TO KOHKPETHOTO KJlacca, YPoKa, a TaKXKe TEXHOJIOTUHU criocoOcTByromue hopmupoBanuio YV 1.
Oo0pa3oBaTte/ibHbIE TEXHOJOTHM:
- TEXHOJOTHMHU Pa3BHBAIOLIETO OOYyUCHUS;
- uH(pOpMaIMOHHBIE EJarOTHYECKUE TEXHOIOTHH;
- TEXHOJOT'MU MHIUBUAYAIBHOTO U MU (HEpEeHIMPOBAHHOTO MMOAX0/1a K 00yJaIOIIMMCS;
- TEXHOJIOTUS COTPYIHUYECTBA;
- o0ydeHue B HETPaJUIIMOHHBIX CHCTEMaxX OpraHu3aliy yueOHOTO MpoIecca;
- TEeXHOJIOTHS MHTECHCU(PHUKAIIUU 00y4EHHS Ha OCHOBE CXEMHBIX U 3HAKOBBIX MOjIeNieil yueOHOro
MaTepuana,
- TEXHOJIOTHSI TUYHOCTHO-OPUEHTUPOBAHHOTO 00YUEHHSI U BOCIIUTAHMS,
- TEXHOJIOTHH MPOOJIEMHOTO 00yUYEHNS;
- uHGOPMALMOHHO-KOMMYHUKAIIUOHHBIE;
- 3I0pOoBbecOeperaIue;
- TEXHOJIOTMHM COBPEMEHHOT'0 MPOEKTHOIO0 00Y4YEHHUS;
- TYMaHUTapHO-OPUEHTUPOBAHHAs TEXHOJIOTHUS;
- TEXHOJIOTHSI OOPHBIX CXEM;
- TEeXHOJIOTWs O0y4eHHS ACTeH C MpU3HAKAMU OJapEHHOCTH U JIp.
Dopmot padbomoi:
- (poHTaNbHAS;
- UHAMBHIYyaJbHAS;
- TpYIIOBas;
- auddepeHInpOBaHHO-TPYIIIOBAS.
Memoowt o0yuenusn:
- O0BSCHUTENbHO-UIUTIOCTPATUBHBIIH;
- TIOMCKOBO-KOHCTPYKTHBHBIH;
- poOJIEMHO-TIOUCKOBBIH;
- UCCIIEJIOBATEIbCKO-TBOPUECKHIA;
- pPEenpoIyKTHUBHBIN;
- CIIOBECHBIM;
- HarJISIHBIN;
- NPaKTHYECKUH.
Dopmul 00yuenua:
- Oecena;
- pacckas;
- JIeKuus;
- KoH(epeHus;
- JIUCIIYT;
- ceMHHap;
- DKCKypCHuf;
- cobecenoBaHue;
- TIPaKTHKYM;
- JIeTioBasi UIpa;
- CMOTp 3HaHUU;
- caMocTosTelIbHas padoTa;
- KOJUIOKBHUYM.
Dopmovl Konmponn:
- Texywmui (mpoBoIUTCS B (hopMe KOHTPOJIBHBIX paboT, pacCUMTaHHBIX HA 40 MUHYT, TECTOB U
CaMOCTOSITENIbHBIX, TPAKTUYECKUX paboT Ha 15-20 MuHyT ¢ qudQepeHIMPOBAHHBIM OLICHUBAHHEM);
- HUTOTOBBIH (IIPOBOJAATCS MOCIE U3y4YeHUs1 HanOoJiee 3HAYMMbIX TEM ITPOrPaMMBl).

TeMbl IPOEKTOB

1. IlpoBeauTe HCTOPHUYECKYIO PEKOHCTPYKIHUIO TOSBICHHS HOBBIX MOZeENeld aBToMOOWIeH (am3aiH —
a’pOIMHAMHUYECKHE CBOMCTBA, MTApOBON

JBUTATENb - IBUTATENIb BHYTPEHHETO CTOPAHU).

2. CpenaiiTe NeiCTBYIOIINI MaKeT, AEMOHCTPUPYIOIINHA PeaKTUBHOE IBMKECHUE.




3. CnpoekTupyiite YCTaHOBKY, TIO3BOJISIONIYIO MPOJCMOHCTPUPOBATh BOSHUKHOBEHHE BOJIH I[yHAMH.
4. CrpoeKkTupyiTe Kadelu, P IBIKESHUN KOTOPHIX BOSHUKAIOT OMCHHUS.

Tembl MPOEKTOB

1. IlpencraBbpTe oTOMATEPHAIBI, TOKA3BIBAIOIINE OCHOBHBIC TTONIokeHUS MKT B )XKHBOM W HEXXUBOH IpHUpoOIC.

2. CxoHcTpyHpyiTe BOOCHOU TUTpoMeTp. OnpeenuTe ONTHMATBHBIC YCIOBUS €ro QYHKIIMOHUPOBAHUSL.

3. OrmeHute JaBieHUE TOJ WCKPUBJICHHOW IMOBEPXHOCTHIO JKHIKOCTH (PAaCTHTENILHOE MAacCliO - OJHUBKOBOE,
MTOACOTHETHOE ).

4. OueHuTe MEXaHMYECKOE HAPsHKEHIE, BO3HUKAIOIIEE B HOKKAX CTYJIa, HA KOTOPOM BBl CHIHTE.

Conep:kanue kypca GpU3NKu

10A xaacc (170 yacoB)
Beenenye. Pu3uka U eCTeCTBEHHO-HAVYHBINA METOX MO3HAHUSA NPUPOILI (4 yaca).
®dusnka — (QyHIaMEHTalIbHAsE Hayka o mpupoje. HayuHbiii MeTon mo3HaHus Mupa. B3auMocBs3b MEXIy

¢Gbu3MKONW M JIPYrUMH €CTECTBEHHBIMH HayKamMH. MeToAbl Hay4yHOTO HUCCIIEeOBaHUS (U3UYECKUX SIBICHUIA.
[TorpemHocTy u3MepeHU (PUINYECKUX BEIWYMH. MOJENupoBaHUE SBICHUN U MPOLIECCOB IPUPOJIBI.
3aKOHOMEPHOCTh M CIIy4ailHOCTh. ['paHuUIIbI TPUMEHUMOCTH (Pu3nyueckoro 3akona. duzmyeckue Teopuu u
MIPUHIIAIT COOTBETCTBUA. Poiib 1 MecTo pu3uKu B (hOPMHUPOBAHHH COBPEMECHHON HAYYHOW KapTHHBI MUPA, B
MPAKTUYECKOU JESATEIbHOCTH Jroaeil. Du3nKa u KyJabTypa.

Mexanuka (64 yaca).

[Ipenmer u 3amaun KIacCHYECKOM MEXaHUKH. KMHEMaTH4eCKHe XapaKTEPUCTUKU JBUXKEHUsS. Mojaenu ten u
nBKeHu. J[BmkeHue touku u tena. [Ipsmonuneitnoe newkenue Touku. Koopaunarel. Cuctema orcyera.
Cpennsis CKOpOCTh IPU HEPABHOMEPHOM JBWKEHUHM. MrHOBEHHas CKOpOoCTh. OnucaHue JBUKEHUS Ha
IJIOCKOCTH. Y cKkopeHre. CKOpOCTh IPU ABUKEHUU C MOCTOSIHHBIM YCKOPEHHUEM. 3aBUCUMOCTb KOOpPJAUHAT U
paanyca-BeKTopa OT BPEMEHU MPH JBUKEHHUU C MOCTOSIHHBIM ycKopeHueM. CBoOoHOe najeHue. J[pkeHue
Tena, OpOIIEHHOro MOJ YIJIOM K TOpHU30HTY. PaBHOMepHOe NBHMXXEHHE TOYKH I10 OKPY)KHOCTH. YTIIOBas
ckopocTh. OTHOCUTENBHOCTH IBWXeHUs. [IpeoOpazoBanus ["amues.

OcHOBHOE yTBEpXKACHHE MeXaHUKH. B3aumonelictBue ten. [IpmnHnun cynepnosunuu cwi. [lepBblii 3akoH
Hrrorona. Mueprmansabie cucteMbl oTcuera. Cuna. CBsS3b MEXIy CWION M ycKopeHueMm. BTopoil 3akoH
Herorona. Macca. Tperuit 3akon Hpiorona. OcHoBHble 3amaun MexaHUKH. COCTOSIHUE CHUCTEMBI TENl B
MexaHuke. [IpuHIMI OTHOCHTENBHOCTH B MexaHuKe. Cuia BCEMUPHOIO TATOTEHHS. 3aKOH BCEMHUPHOIO
TAroTeHUs. PaBeHCTBO MHEPTHOM M IrpaBUTALIMOHHOW Macc. J[BU)keHHEe HEOECHBIX Tel M MX HMCKYCCTBEHHBIX
cnyTHUKOB. [lepBas kocmmueckass ckopocTh. Jledhopmanusa u cuna ynpyroctu. 3akoH ['yka. Bec Ttena.
Hesecomocts u neperpysku. Cuna tpenus. [Ipupoaa u BujsI cui

TpeHus. Cuina CONpPOTUBIIECHMS NpU IBMKEHMM Tel B BA3KOM cpene. HemHepuumanbHble CUCTEMBI OTCUETA,
JBIDKYILUECS MPSIMOJIMHENHO ¢ IOCTOSIHHBIM yCKOpeHHeM. Bpararomuecs cuctemsl orcuera. LleHTpobexHas
cwia. MMmynbc MaTepuaibHOW TOYKM M CHCTEMbI Tell. 3aKOH M3MEHEHMS U COXPAaHEHUS MMIIYJIbCA.
PeaktuBHas cuna. YpaBHeHue Memepckoro. PeakTuBHbBIA JBUTaTeNb. YCIEXU B OCBOEHUH KOCMHUYECKOTO
npoctpaHcTBa. Pabora cunbl. Momuocts. Kunernueckas sHeprus. [loTeHuunanbHas sHeprus. MexaHnudeckas
JHEPrus MaTepUaIbHON TOUKU U CUCTEMBI. 3aKOH U3MEHEHHUS U COXPAHEHUS

SHEpruu B MexaHuke. CTOJIKHOBEHUE YIPYIHX MIAPOB. Y MEHBIIEHNE MEXaHUYECKOW SHEPTUH MO JEHCTBHEM
cuil TpeHus. AOCONIOTHO TBEpIOE TEIO M BHUIBI ero nBkeHus. LleHTp Macc tBepmoro tema. Teopema o
JBWKEHNH 1IeHTpa Macc. OCHOBHOE YpaBHEHHE JUHAMUKH BpPAIATEIbHOTO JBM)KEHHS TBEPIOIO Tesla. 3aKOH
COXpaHEHNsT MOMEHTa MMIYyJIbCA. YCJIOBHMS pPaBHOBECHS TBEpHOro Tema. MomeHT cwibl. LleHTp TskecTn.
Bunet paBHoBecust. Bunbl neopmaninii TBepabIx Ten. Mexannyeckue cBocTBa

TBepAbIX Ted. [lmacThyHOCT M XpynmKoOCThb. [laBieHHWe B KUAKOCTAX M rasax. 3akoH Ilackamsa. 3akoH
Apxumena. I'maponunamuka. JlamuHapHoe u TypOysneHTHoe TeueHus. YpaBHeHue beprymmu. Ilogbemnas
CHJIa Kpbljla CaMOJIETA.

Knaccudpukanus xonebanuil. YpaBHEHHE [BMKEHUS Tpy3a, IOJBEIIEHHOIO Ha MpPYXHHE. YpaBHEHHE
JBIDKEHUS] MaTeMaTHYeCKOoro MmasTHuka. ['apmonuueckue konebanusa. [lepron u dacToTa rapMOHHYECKUX
konebanuid. Paza konebanuid. OmnpeneneHUe aMmIUTUTYAbl W HavyadbHOW (a3bl M3 HAYaJIbHBIX YCIOBHUH.
CKOpOCTh M yCKOpEHHE IpU rapMOHUYECKHUX Kosebanusx. [IpeBparienus sHeprun. 3aryxaronme KojaeOaHus.
Breinyxnennsie kosnebanus. Pezonanc. CrnokeHne TapMOHWYECKHX KoseOanmii. CrekTp KoJjeOaHUuH.
ABTOKOJIE0aHUS.

BonHosbie siBienus. [lonepeunsie BosHbl. JirHa BoiHBI. CKOPOCTh pacnpocTpaHeHus BoiHbL. [IpogosibHbie
BOJIHBI. YpaBHeHHe Oeryiieil BoiaHbl. CTosiune BOJIHBI KaKk CBOOOJHbBIE KOJICOAHUS TE.




Bousnbl B cpenie. 3BykoBbie BOTHBI. CKOpOCTh 3ByKa. My3bIKaJIbHBIE 3BYKH U LTYMBI.

I'poMKkocTh 1 BBICOTa 3ByKa. TeMOp. /[nama3oHbpl 3ByKOBBIX 4acTOT. AKyCTHUECKHI pe3oHaHc. M3nyuenue
3ByKa. YJbTpa3Byk u uHppa3syk. Marepdepenuns BonaH. [Ipunuun [toiirenca. 3akoH oTpa)xeHHs BOJIH.
[Tpenomnenue BoiH. Audpaxius BoIH.

JlabopaTopHblii npakTukyM. (12 yacoB).

Jl/m Ne 1 «M3mepenue ycKopeHHst CBOOOIHOTO MaACHUS C IIOMOIIBIO

MaTEMaTHYECKOI0 MasiTHUKaY.

Jl/m Ne2 «M3ydenue Broporo 3akona HeroToHay.

JI/m Ne3 «MccnenoBanue MojieNiu ABMKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY».

JI/m Ne4 «M3yueHue 3aK0Ha COXpaHEHHsI UMITYJIbCa IPU COYIAPEHUH CTAbHBIX [IAPOBY.

JI/mNe5 «M3ydeHue 3aKkoHa COXpAaHEHUSI MEXaHUYECKOW YHEPTHI.

Jl/m Ne 6 «M3mepenue KI1J] anexTpoaBUraTessimpy MOAHATHHU TPY3a».

MouJuekyasipHas ¢gusnka U TepMoanHaMuka (34 yaca).

®usnka 1 MexaHuka. Ternosele sABiaeHusA. Kparkuii oyepk pa3BUTHSA NPEACTABICHUN O NMPUPOJE TEIIOBBIX
sABieHUN. TepMoarHAMUKA U MOJIEKYJISIPHO-KMHETHYECKAs! TEOPUSL.

OcHOBHbIE TOJIOKEHUS MOJeKysipHO-kuHeTnyeckoil Teopun (MKT). DxcnepuMeHTanbHble JOKa3aTeIbCTBA
MKT. Macca monekyin. Mounb. [loctossunass ABoragpo. bpoyHoBckoe aBmxkeHue. Cuibl B3aMMOJEHCTBUS
Mouekynn. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEPJIBIX TeEll.

CocTrosiHue MakpOCKOIMYECKUX Tel B TepMoauHamuke. Temmneparypa. TennoBoe paBHOBecue. PaBHOBeCHBIE
(oOpaTtuMblie) U HEpaBHOBECHBbIE (HeoOpaTMMbIe) mpoliecchl. ['a3oBble 3aKOHBL. Mojens HIeanbHOIO Tasa.
AGcomntoTHas TeMIiieparypa. YpaBHEHHE COCTOSIHMSI MIeallbHOTO rasa. ['a3oBelii Tepmometp. [Ipumenenue
ra3oB B TEXHUKE.

Cucremspl ¢ OOJBIIMM YUCIIOM YAaCTHUI] M 3aKOHbl MEXaHUKH. MieanbHblil ra3 B MOJEKYISIPHO-KUHETUYECKOU
teopun. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Temneparypa -

Mepa cpeaHerd KMHeTh4deckoil sHeprur. Pacnipenenenne Makcpeiwia. M3mepeHne CKOpocTe MOJIEKYJI ras3a.
BryTpeHHss dHEeprus uAeaIbHOIO rasa.

PaBHOBeCHE MEXY KUAKOCTBIO U ra3zoM. HacellieHHbIE TTapsl.

N3otepMmbr peanvHoro raza. Kpurtnueckass temmeparypa. Kputudeckoe cocrosiuue. Kumenwe. CxxikeHue
ra3oB. BiaxHocTb Bo3qyXxa.

MonekynspHas KapTUHAa MOBEpXHOCTHOro ciosi. IloBepxHocTHas »dHeprus. Cuia TOBEPXHOCTHOTO
HaTspkeHus. CmaunBaHue. KanuiisipHble SBICHHUS.

Kpucrannuueckue tema. Kpucrammuueckas pernerka. AMopdubie Tena. JXXuakue kpuctamibl. JledexTsl B
kpuctannax. OObSCHEHHE MEXaHHYECKUX CBOWCTB TBEPIBIX TEJI HA OCHOBE MOJEKYISIPHO-KUHETHUECKOMN
teopuu. [InaBnenue u orBepaeBanue. M3mMenenue odObema Tena MpH IUIABIEHUU W OTBEpJeBaHUU. TpoitHas
TOYKA.

TennoBoe pacmupenue ten. TermmoBoe JUHEHHOE pacmupenue. TemmoBoe 00beMHOE paciupeHre. YUer u
HCIIOJIb30BAaHHE TEIIJIOBOTO PACIIUPEHUS TEN B TEXHUKE.

Pa6ora B Tepmoannamuke. KonruecTBo temnorel. BuyTpenHnss sneprus. [lepBblil 3aKk0H TepMOIMHAMUKH.
TennoemMkocTy ra30B MpU MOCTOSTHHOM 00BbEME U MOCTOSSHHOM JIaBJIeHUH. AraOaTHBIN Mpolecc.
HeoOpatumocTs nporieccoB B nmpupoae. Bropoit 3akoH TepmonnHamMuky. CTaTUCTUYECKOE UCTOJIKOBAHNE
HeoOpaTUMOCTH MporieccoB B mpupoe. Temnossie apurarenu. Makcumanbabiid KIT/] TemnoBsix nBuratenei.
JlabopaTopHblii NpakTHKYM. (8 yacos).

JI/m Nel «OnpiTHas npoBepka 3akoHa I eii-JIroccakay.

JI/m Ne2 «Onpenenenue MpoLUeHTHOTO COJIEpKaHMs BJIard B MOKPOM CHETe».

JI/m Ne3 «M3ydenue pacnpesieneHus MOJIeKyl HIeaqbHOro Ta3a Mo CKOPOCTAM (KOMIBIOTEPHOE
MOJCIIUPOBAHUE)».

JI/t Ned «I3yuenue uaeanbHOU TEII0BOM MammmHbl KapHO (KOMIIBIOTEpHOE MOJICTUPOBAHHIE).
N3ydeHnue TeminoBoro B3auMoAecTBUsI (KOMIBIOTEPHOE MOJICTTUPOBAHHE)Y.

JI/mt Ne5 «M3mepenne moayins ynpyroctu (Moayis FOHra) pe3unsi».

JI/t Ne6 «M3mepenne TemnepaTypHoro Ko3gpGuiueHTa THHEHHOTO PACIIUPEHUS TBEPBIX TEI.

Onpenesnenne k03¢ GuUIMEHTA NOBEPXHOCTHOI0 HATSAKEHUS KMIKOCTU.MHUKA (34 yaca).
Ponb 351eKTpOMAarHUTHBIX CUJ B MPUPOJIE U TEXHUKE. DJIEKTPUUYECKUI 3aps] U dJIEeMEHTapHbIE YaCTHUIIBI.
Onektpuzanusa Tena. 3akoH Kynona. B3auMojeiicTBHE HEMOABUXHBIX SJIECKTPUYECKHX 3apsioB BHYTPH




OJIHOPOJHOTO JUAJIEKTPUKA. bIM3KOAEHCTBME MW JIEMCTBUE HA PACCTOSHUM. OJEKTPUYECKOE TIOJIE.
Hanpsokennocts  anektpudeckoro mnodd. [lpunmun cynepno3uiuu  mnoned. JIMHUM  HanpsbKEHHOCTH
anekTpuueckoro mnoist. Teopema I'aycca. Ilone 3apspkenHoON miockocTd, chepsl u mapa. [IpoBonHuKM B
AJEKTPOCTATUUECKOM T0J€. JIMPneKTpuku B dJeKTpocTaTudeckoM mojie. [lonsipuzanus OU3IEKTPUKOB.
[ToTennmanbHOCTh  3JIEKTpOcTaTUdYecKoro mosid. [loTeHuuaneHas »SHeprus 3apsga B OJHOPOJHOM
ANeKTpUUYecKkoM Tose. [loTeHuuan 3IeKTpOCTaTUYECKOTO MOJsS M Pa3HOCTh MOTEHHHAIOB. CBSA3b MEXIY
HaIPSHKEHHOCTBIO  AJIEKTPOCTATUYECKOTO0 TMOJISI M Pa3HOCTHIO  IMOTEHIMAJOB. JKBUIOTCHIIMAIbHbBIC
noBepxHocTu. M3mepeHwe pa3HOCTH MNOTEHLUUATOB. DKCHEPUMEHTAIBHOE OMpPEACNIEHUE 3JIEMEHTApPHOTO
3IEKTPUYECKOTO 3aps/a.

Onektpuueckass eMKocTb. Konpaencaropel. EMKOCTB IJIOCKOTO KOHJEHcaropa. PaszmuuHbple TUIBI
KOHJleHcaTopoB. CoequHeHuss KOHAEHCATOPOB. ODHEPIUsl 3apsyKeHHBIX KOHJIEHCATOPOB M IPOBOJHHUKOB.
[IpuMeHeHUs KOHIEHCATOPOB.

OnekTpuyeckuil Tok. [lnotHocTh TOKa. Cuia Toka. DJIEKTPUYECKOE IMOJIe MPOBOJHUKA ¢ TOKOM. 3aKkoH Oma
Uit ydactka nend. CONpoTHBIEHHE MPOBOJHMUKA. 3aBUCHUMOCTh JJIEKTPUUYECKOTO CONPOTUBIEHUS OT
TeMieparypbl. CBepxnpoBoauMocTb. Pabora m MomHocTh TokKa. 3akoH J[koyns- Jlenua. DnekTpuuyeckue
uenu. [locnenoBarensHoe U MapauieIbHOE COSTMHEHUS TIPOBOTHUKOB.

N3mepenne cuibl TOKA, HAMPSOKEHUS W CONPOTHBICHHUS. OJEKTPOJBIDKYIIAs cuia. [ ajbpBaHHMYECKUE
3JEMEHTBL. AKKyMyJSTOphl. 3akoH Oma st mojqHo#M 1enu. 3akoH Oma ajis ydacTKa IIeNu, COJEpiKallero
D/IC. Pabora m MOIIHOCTh TOKa Ha yd4actke memnw, coaepxkameM DJIC. Pacder CIOXHBIX 3JIEKTPUICCKHUX
enem.

DneKkTpuyeckass IMPOBOAMMOCTb  PA3JIMYHBIX  BELIECTB.  ODJIEKTPOHHAs  IMPOBOJAMMOCTb  METaJUIOB.
DONEeKTpUYeCKUil TOK B PacTBOpPAaxX M paciulaBaxX 3JIEKTPOJIUTOB. 3aKOH 3JEKTposn3a. TeXHUYecKoe
MIPUMEHEHHUE JIEKTPOJIN3a. DIEKTPUUECKHM TOK B razax. HecamocTosATENbHBIN U CAMOCTOSITENIbHBINA pa3psiibl.
Pa3znuuHble TUIIBI CAMOCTOSTENBHOTO Pa3psiia U UX TEXHUYECKOoe MpuMeHeHue. [1na3zma.

DIEeKTPUYECKUI TOK B BaKyyMme. DJIIEKTPOHHBIE JIAMIIbL: IO U TPUOA. DIIEKTPOHHBIE MYYKH. DIEKTPOHHO -
mydeBas  TpyOka.  DJEKTpUYECKMH TOK B  moaympoBogHukax. CoOCTBEHHass W MpUMecHas
AIEKTPONPOBOIUMOCTH MTOJTYITPOBO/THUKOB. DNEeKTPOHHO-IBIPOYHBII nepexot (p—n-mepexon).
[TonynpoBonHuKoBbIi 1uoa. Tpanzucrop. Tepmuctopsl U (GOTOPE3UCTOPHI.

JlabopaTopHblii IpakTUKYM. (8 yacoB).

JI/m Nel «M3mepenune eMKoCTH KOHAEHCATOpa OATTMCTUYECKUM METOJIOM.
JI/m Ne2 «M3mepenune eMKOCTH KOHAEHCATOpa OATTMCTUYECKUM METOJIOM.
JI/m «3 «3mepenne yaenbHOro COpoTUBIEHUS TIPOBOIHUKAY.

JI/m Ne4 «U3mepenne DJIC 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKAY.
JI/mt Ne5 «M3yuenue 1ienu mocTostHHOTO ToKa, coaepkarieit 3Cx».

JI/m Ne6 «COopka u rpagyupoBKa OMMETPa.

JI/m Ne7 «Pacmupenue npezaena u3MepeHus BOJIbTMETpa/aMIIepMeTpar.

COIEPKAHUME KYPCA

11 kaace (170 4, S 4 B HexeJ110)

JJleKTPpHYeCKMii TOK B pa3jiudHbIX cpeaax (10 4)

DONeKTpuyeckass MPOBOAMMOCTb  pA3JIMYHBIX  BEIIECTB. ODIJIEKTPOHHAs  MPOBOJAMMOCTb  METAJUIOB.
CnpaBennuBocTh 3akoHa Oma. DIIEKTPUUECKHMH TOK B pacTBOpaXx M paciljlaBax dJEKTPOJIUTOB. 3aKOH
3eKTpoJin3a. TeXHUYeCKoe MPUMEHEHUE ANIEKTPOIU3a. DIEKTPUUECKUM TOK B ra3ax. HecaMocTosITenbHBINA 1
CaMOCTOATENbHBIN pa3psabl. Pa3nuuHble TUIIBI CAMOCTOSITENIBHOTO pa3psi/ia U UX TEXHUUYECKOE TPUMEHEHUE.
[Ina3zma. DnexTpuueckuil TOK B BakyyMe. [[ByXaneKkTpoaHas 3JIeKTpOHHas 1aMia — AUoA. TpexanexkTpoaHas
AJICKTPOHHAS JlaMIla — TPHUOJ. DJIEKTPOHHBIC MyYKH. DJIEKTPOHHO-IIydeBasi TpyOKa. DIIEKTPUUECKUN TOK B
nonynpoBogHUKax. COOCTBEHHass M NpPUMECHasi 3JIEKTPONPOBOAMMOCThH MOJYNPOBOJHUKOB. DIEKTPOHHO-
OBIpOYHBIA  mepexon (p—Nn-mepexon). IlomympoBomnukoBeI awon. Tpansucrop. Tepmucropsl u
(hoTOpPE3UCTOPHI.

Konmponvnas paboma no meme «nekmpuyeckuti mox 6 pasiutiHblx cpeoaxy



MarauTtHoe nmoJie Toka (10 9)
MaruuTHbl€ B3aUMOAENCTBUS. MarHuTHOE 10JI€ TO- KOB. BEKTOp MarHUTHOM MHIAYKLIHUH.

[Torok marauTHOM MHAYKIUU. JIuHUKM MarHUTHOM MHAYKIMU. 3akoH buo—CaBapa—1Jlannaca. 3akoH
Awmnepa. CUCTEMBI €AMHUIIL 111 MATHUTHBIX B3auMoaecTBuil. [Ipumenenns 3akona Ammepa.
DneKTpou3MepuTeIbHbIe MpUOOpHI. JleiicTBHE MarHUTHOTO OJIs Ha ABMXKYyIuiics 3apsa. Cuia JlopeHna.
[Tpumenenue cuibl Jlopenna. [{lukanyeckuit yCKOpUTENb.

KOHmpOJZbHCl}Z pa60ma no meme «Mazrnummnoe noje mokay

DJeKTPOMATHUTHASA MHAVKIMA (8 4)

OTKpbITHE 37IEKTPOMAarHUTHOM MHAYKIUU. [IpaBuio JleHna. 3aKkoH 31eKTpoMarHuTHOM HHAYKIMU. Buxpesoe
anektpuyeckoe nosie. 3C MHAYKINN B ABMKYIIUXCS IPOBOIHUKAX. IHIYKIIMOHHBIE TOKH B MACCUBHBIX
npoBoaHukax. CamonnayKuus. MTHAYKTHBHOCTh. DHEPrUsi MAarHUTHOTO I10JI TOKA.

Koumponvnas paboma no meme «nekmpomacHumuas uHOYKYus»

MarnuTHbIe CBOMCTBA BeniecTsa (4 4)

MarnuTHas NIPpOHULIAEMOCTh — XAPAKTEPUCTHKA MATHUTHBIX CBOMCTB BELIECTB. TpH Ki1acca MarHUTHBIX
BeniecTB. OObsicHeHUE Mapa- u quaMaraetn3Ma. OCHOBHBIE CBOicTBa eppoMarueTnko. O mpupoe
beppomarneTusma. [Ipumenenue peppoMarHeTHKOB.

Temvr npoexmos

CroHcmpyupylime KOHOEHCAmop 8 OOMAWHUX YCI08UAX U OYEHUMe e20 eMKOCMb.

Cnpoexmupytime YCmMaHo8Ky, NO38ONAOULYI0 OOHAPYIHCUMb INeKMPOCmamuyecKoe noe.
CroHcmpyupylime 8 OOMAWHUX YCI08UAX Damaperixy.

Iloozomosbme gpomoanvoom « CamocmoamenbHwlll U HeCAMOCMOSAMENbHbIU PA3pPa0bly.

Coenatime npesenmayuto no meme « Omkpvimus 6 Qusuke — OCHOBA HOBbIX MEXHONO2UL (Ha npumepe

NosA61eHUsL HOBbIX MOOeNell MOHUMOPOB)».

6. Cobepume «Konnekyuro ewecms ¢ PAHbIMU  MACHUMHBIMU — CEOUCMEAMU  (NapamMacHemuKu,

ouamacHemukuy, eppomacHemuxi).

SARE A

Jlabopamopuwiii npakmuxym. (8 u)

H3yuenue memnepamypHou 3a8UcUMOCmuy CONPOMUGIEHUS MEMATN08 U NOJYNPOBOOHUKOS.
H3yuenue npoyecca npoxodcoerus 31eKmpuieckoeo moka 6 pacmeopax 371eKmpoiumos.
H3yuenue nonynposoonHuxoeozo ouooa.

H3zyuenue npoyeccos epinpsamienus nepemMenHo20 moka.

H3yuenue npoyecca npoxooicoenusi moxa 6 OunoaapHoM mpaH3ucmope.

S

Mexannyeckue KoJsiedanus (9 4)

Knaccudukanus xonebanuil. YpaBHeHHe JBIKEHUS IPy3a, MOJIBEIICHHOT0 Ha MPY>XKUHE. Y paBHEHHE
JBUKEHMS] MaTeMaTH4eCKOro MasiTHUKA. ["apmoHnyeckue konebanus. [lepros 1 yacToTa rapMOHUYECKUX
koseOanuii. daza konedanuit. OnpeseneHne aMIIMTYIbl U Ha4aJIbHOU (Da3bl U3 HaYAJIbHBIX YCIOBUH.
CKopocTh U YyCKOpPEHHE MTPU rapMOHUYecKX Konebanusx. [Ipe- Bpamienus sHepruu. 3aTyxaromnme
koseOanus. BeiHnyxenHble kojebanus. Pezonanc. CrnoxkeHrne rapMoHuyYecKux konedanuid. Criektp
KosiebaHui. ABTOKOJICOaHusl.

Konmponvnasa paboma no meme « C60600Hble Mexanuueckue Koaeoanusy

JJyekTpuyeckue kKojaeoanus (9 1)

CBo0OOHBIE U BBIHYX/IEHHBIE IeKTpuyeckue Konedanus. [Ipoueccel B konedarenbHOM KOHTYpe. DopMyiia
Tomcona. [lepeMeHHBIN ANEKTpUUECKUNA TOK. JIeMCTBYIONINE 3HAYECHHS CUJIbI TOKA U HAMPSHKEHUS.
Pesucrop B ienu nepemenHoro Toka. Konaencarop

B LIETIM IEPEMEHHOI0 TOKa. KaTynika MHIyKTUBHOCTH B LIETIH IEPEMEHHOI0 TOKa. 3akoH OMa a1 nenu
IIEPEMEHHOT0 TOKa. MOIHOCTH B LENIH EPEMEHHOIO TOKA. Pe30HaHC B 3yieKTpUYeCcKon nenu. JlamnoBbii
reHeparop. ['eneparop Ha TpaH3UCTOpE.




Konmponvnasa paboma no meme «llepemennwiil moxy

IIpou3BOACTBO, MEpPEIAYA, pACHpPEIeICHIE H HCIOJb30BAHNE YJIeKTpHUecKoi dHepruu (5 1)

I'enepupoBaHue 31EKTPUUECKOM dHEpruu. I eHepaTop nepemeHHoro Toka. Tpanchopmarop. Bemmpsimiienue
nepeMeHHoro Toka. Tpexdasueiii Tok. CoemnHeHne 00MOTOK reHepaTopa TpexdaszHoro toka. CoeuHeHNe
noTpeduTeNel MEKTPHUIECKON SJHePTUU. ACUHXPOHHBIN JIEKTpoABUTaTeNb. TpexdasHbiil TpanchopmMaTop.
IIpon3BOACTBO M UCIIOJIB30BAHUE AIEKTpUUECKOU sHepruu. [lepenada u pacupeneneHue 3MeKTpUIECKOn
sHepruu. D¢ (HEeKTUBHOE UCTIONb30BAHHE FIEKTPUUECKOI SJHEPTUH.

Mexanuuyeckne BOJIHBI. 3BYK (5 )

Bonnoseie siBinenus. [lonepeunsie BoaHbl. [[nuHa BonHbl. CKOPOCTH pacnpocTpaHeHus BOIHbL. [IpogosbHbIe
BOJIHBI. YpaBHeHHe Oeryiieil BoiaHbl. CTosiure BOJIHBI Kak cBOOOAHbBIE KosleOanus Tei. BoiaHbl B cpene.
3ByKoBbI€ BOJIHBL. CKOPOCTH 3ByKa. My3bIKalbHbIE 3BYKU U IIyMbL. | pOMKOCTB U BbICOTa 3ByKa. TeMOp.
JlnanazoHbl 3BYKOBBIX YaCTOT. AKYCTUUYECKUN PE30HAHC.

Nzmyuenue 3Byka. YbTpa3Byk U uHPpa3Byk. Uatepdepenius BomH. [Ipuniun [olireHca. 3aK0H OTpaXeHUs
BoJH. [Ipenomnenne BosH. udpakius BOJIH.

KOHmpOJZbHCZ}l pa6oma no meme «Mexanuueckue 801HbLY

DJIEKTPOMATHUTHBIE BOJHEI (8 1)

CBsi3b MEX]1y IEPEMEHHBIM 3JICKTPUUECKUM U MEPEMEHHBIM MAarHUTHBIM MOJISIMU. DJIEKTPOMArHUTHOE TIOJIE.
DnekTpoMarHuTHas BoiHa. M3mydeHue 351eKTpoMaruuTHEIX BOJH. Kimaccudeckast Teopust U3ydeHus.
DHeprust IEKTPOMarHuTHON BOJTHBI. CBOKCTBA JIEKTPOMArHUTHBIX BOJIH. M300peTenue paano A. C.
[Tonoeim. [IpuHIunB! paguocssa3u. AMIUIUTYIHAs Monysauus. JlerektupoBanue konebanuid. [Ipocreiimuit
pagunonpueMHuk. CyneprerepoIuHHbIN TpueMHUK. Pacipoctpanenue paguoBosH. Pannonokamnus. [lonsitue
O TeJIEBUJCHUU. Pa3BUTHE CPENICTB CBS3HU.

Koumponvnas paboma no meme «nexmpomazHummbvle 80IHbL Y.

Temwvr npoexmos

CHumume uoeogunvm «JI10ou pezonupyrompy.

Iloozomosbme pomoronnekyuio « Munuamiopnvle 2enepamopol Ha MPAHZUCTOPAXY.
Ckoncmpyupyiime 8 yc108usax KabuHema Qu3uKu Mooeib 2eHepamopa NepemMeHHo20 moKa.
Iloozomosbme pomoanvbom «Mcnonvzosanue snexmposnepuuy.

Iloocomosbme ghomoanvbom «Buorcy eonnyy u ayouo anvbom « Cuviuty 0aHY».

Paspabomaiime npoexm no ymenvuienuto 6030eUcmsus uwyma Ha 4eno6exda.
Cobepume ayouo KoJinekyuio paziuiHbix memopos 38yKa.

Noook~wd PR

Jlabopamopmnuwiti npakmukym. (12 1)
H3yuenue yenu nepemenno2o moxa.
H3yyenue pezonanca 6 yenu nepemeHHo20 moxa.
Hzmepenue koagpuyuenma mowHocmu yenu nepemeHHo20 moxa.
U3zyuenue oonoghaznozco mpancgopmamopa.
H3zmepenue emkocmu KOHOeHCamopa u UHOYKMUSHOCMU KAMYUIKU.
U3zyuenue asmokonedbanuil.
OsHakomneHue ¢ npoyeccamu MOOVIAYUU U 0eMOOYIAYUU INeKMPOMASHUMHBIX KOJIeOAHU.
H3yuenue nonepeunvix 60aH 6 Cmpyne ¢ 3aKpenieHHbIMU KOHYAMU.
H3yuenue ceoticme 36yK06bIX 60.IH.

LCOoONoORrWNE

Pa3puTHe B3r/I5/10B HA IPUPOAY cBeTa. ['eomeTpuyeckas onTuka (8 9)

CBeToBbl€ Tyuu. 3aKOH NPSAMOJIMHEWHOTO pacipocTpaneHus ceera. @oromerpust. Cuia cBeTa.
OcsemenHocTs. SApkocts. @otomerpsl. [Ipunnun @epma 1 3aK0OHBI TEOMETPUUECKOM oNTHKU. OTpaxkeHue
cseta. [1mockoe 3epkano. Chepuueckoe 3epkaino. Iloctpoenne nzo0pakeHuii B chepruieckom 3epKase.
YBenudeHue 3epkana.

[Ipenomnenue cBeta. [lomHoe oTpakenue. IlpenomieHue cBeTa B MIOCKOMApaUICIbHOM IUIACTUHKE M
TPEYTrOJIbHOU MPU3ME.




[Ipenomnenue Ha chepudeckoit moBepxHOCTH. JInH3a. DOKyCHOE pacCTOSIHUE U ONTHYESCKAsK CUJIA JIMH3BI.
®opmyna nuH3bL [locTpoeHne M300pakeHWd B TOHKOW JIMH3E. YBenuueHue JUH3bL. OCBEIICHHOCTH
n3o00pakeHust, naBaemoro JmH30M. Hemocrtatku nun3. ®Dotoammapar. IlpoexiuonHslil ammapar. ['mas.
Ouxku. Jlyma. Mukpo- ckor. 3puTenbHbie TpYObl. TenecKomnsl.

KOHmpOJleCl}Z pa60ma no meme ((F€0M€mplxl‘i€CKa}l onmukay»

CaeToBbI€ BOJHEI (5 1)

Ckopoctb cBeta. [ucnepcusi cBera. UnTtepdepenius cBera. Habmionenue wHTEpGEpPEHIIMA B OITHKE.
JiHa cBetoBoii BoHBL. MHTepdepenmus B Tokux mieHkax. Koibiia HetoTona. HekoTopsie mpuMeHEeHHS
unrepdpepenmn. Audppaxmus ceera. Teopun audpaxium.

Hudpaxmus Openens Ha TpocThiX 00bekTax. Judpakuus Opayarodepa. AudpakiponHas pemierka.
Paspemraromias cnocoOHOCTh MUKpOCKOIIA U Teneckomna. [TonepeunocTs cBeToBbIX BOH. [lonspuzanus
cBera. [lonepeuHoCTh CBETOBBIX BOJIH U AJIEKTPOMArHUTHAsI TEOPHUSI CBETA.

KOHmpOJZbHa}Z pa6oma no meme «Ceemoswie 80HbLY

HN3aydenue u cnekTpsl (5 4)

Buner nznyuenwnii. ctouanku cBera. CeKTpHI B CIEKTPaIbHbIE TPUOOPHI. BUIbI CrieKTpoB.

Crnextpanbhelii  aHanu3. MuadpakpacHoe u  ynbrpaduoneTroBoe wu3nydyeHus. PentrenoBckue nyun. lllkama
3JIEKTPOMArHUTHBIX U3TY4EeHUH.

TeMbl NpoeKTOB

1. Ouenure PoKyc XpycTanuKa CBOETO Iiasa.

2. Colepute BUPTYyaJIbHYIO KOJJIEKIHIO KAMHEMH, SIBIISIOLIMXCS IPUPOAHBIMU TOJIIPU3ATOPAMH.

3. CaenaiiTe pexiaMy UCIOJIb30BaHHS (U3UYECKUX METOAOB UCCIENOBaHUS (Ha IpHMEpe CHEKTPAIbHOIO aHAIK3a) B
OIIEHKE KayeCTBa MHUIIEBBIX TPOYKTOB.

OCHOBBI TEOPHH OTHOCHTEJILHOCTH (4 1)

3aKOoHBI JIEKTPOANHAMUKY U MPUHIMUIT OTHOCUTEIbHOCTH. OnbIT Maiikenbcona. [locTynaTsl TeOpuM OTHOCUTEIHHOCTH.
OtHocutenbHOCTh 0iHOBpeMeHHOCTH. [Ipeobpa3oBanus Jlopenna. OTHOCUTENBHOCTD paccToAHUM. OTHOCUTENIBHOCTD
MIPOMEXKYTKOB BPEMEHH. PeNATUBUCTCKHUI 3aKOH CIIOKEHUS CKOpOCTel. PensTuBUCTCKas JUHAMHKA. 3aBUCUMOCTb
Macchl OT cKopo- ctu. CuaxpodazoTpoH. CBsi3b MEXLy Maccoil U 3Hepruen

CBeToBbI€ KBaHTHI. JlelicTBHS cBeTa (8 4)

3apoxneHue kBaHToBoi Teopuu. Potoaddext. Teopus pororddexra. Poronsl. Ilpumenenue porosdpexra.
Hasnenue csera. Xumudeckoe JeiictBue ceera. @oTtorpadus. 3anuck 1 BOCIPOU3BEACHUE 3BYKa B KHHO.

Konmponvnas paboma no meme «Ceemosovie kganmot. CTO»

ATomHas dusnka. KpanroBasi Teopus (8 1)

CriexktpaiibHble 3akoHOMepHOCTH. CTpoeHue atoma. Monenb Tomcona. OmnbiThl Pesepdopma. [TinanerapHas Moienb
atoma. [Toctynater bopa. Mogens atoma Bogoposa o bopy. DkcniepuMeHTaTEHOE T0Ka3aTENbCTBO CYIIECTBOBAHUS
CTalMOHAPHBIX cocTossHUU. TpyaHocTn Teopun bopa. KBanToBas mexanuka. KopryCKyJIsipHO-BOJHOBOM JTyaJIn3M.
CootHoleHne HeonpeaenenHocTei [ eiizendepra. BonHsl BeposrHocTH. MHTEpdepeHys BeposSTHOCTEH.
MHOro31eKTpOHHBIE aTOMBI. KBaHTOBBIE HCTOUHUKHN CBETA — JIa3€PHI.

Koumponvuas paboma no meme « Cmpoenue amomay.

Tema npoexma
Coenaiime ghomoanvbom no meme «Kopnyckyiapro-60.- HO80U 0yanu3m.: «080UHASL JHCU3HL OOHO20 TUYAY.

Du3uKa aTOMHOI0 sijipa (8 4)

ATOMHOE S/IpO U BJIEMEHTAPHBIE YaCTHUIIBI. MeTOo bl HAOIIOICHHS U PETUCTPAIIIH DIEMEHTAPHBIX YaCTHII.

OTKpBITHE €CTECTBCHHOHN paJIMOaKTUBHOCTH. ATb(ha-, OeTa- 1 raMMa-u3nydeHus. PaquoakTuBHEIC IpeBpanicHus. 3aKOH
pamuoakTuBHOro pacnana. Ilepuon momypacnaga. M3ortomsl. IlpaBuno cmemenus. McKyccTBEHHOE MpeBpallcHUE
aToMHBIX sifep. OTkpbiTHEe HedTpoHa. CTpOEHHE aTOMHOTO siipa. SlnepHbie CHIIBL. DHEPrus CBS3M ATOMHBIX SJEP.
HckyccTBeHHas paguoakTUBHOCTh. fAnepHble peakumu. [lenenue siaep ypana. lLlenHbie sepHble peakuuu. SAaepHbIif




peaxTop.
Tepmosepublie peakuuu. [Ipumenenue saepHoi sHepruu. [lonydenue paguoakTUBHBIX U30TONOB U UX NPUMEHEHUE.
buonoruueckoe neicTBre paguoaKTUBHBIX U3ITYUYCHUH.

Koumponvnas paboma no meme «Amommnoe s0poy

JJieMeHTapHbIE YacTHIHI (8 1)

Tpu sTana B pa3BuTHH (HPU3UKH FIEMEHTAPHBIX 4acTull. OTKPBITHE TTO3UTPOHA. AHTUYACTHUIIBL. Pacman HelTpoHa.
OtxkpeiTHE HEUTpUHO. [IpoMekyTOUHBIE 0030HBI — MEPSHOCYHUKH CIa0bIX B3auMOIeHCTBUI. CKOJIBKO CYIIECTBYET
aneMeHTapHbIX yacTull. KBapku. Bzaumonelicteue kBapkoB. [ TI00OHEL.

JlabopamopHulil npaxmukym. no onmuxe u Keanmosou gusuxe (8 u)

H3yuenue 3akona npenomieHus ceema.

Hzmepenue noxazamensi nperoMaeHuss CMeKia npu noMouu MUKPOCKONd.
Hzmepenue (poxycrhoeo paccmosiHus pacceusaroweli TuH3bl.

Cbopra onmuyecKux cucmem.

Hccneoosanue unmepghepenyuu ceema.

Hccreoosanue ougppaxyuu ceema.

Onpedenenue Onunbl C8eMOBOU BOIHBL NPU NOMOWU OUPPAKYUOHHOU PEUUEIKU.
H3yuenue signenuii pomoapgpexma. Hzmepenue pabomoi 6b1x00a 1eKMpPOHA.

N ~wWNE

Crpoenne Beeaennoii (8 1)

ConHeuHast cucTeMa Kak KOMIUIEKC TeJl, UMEIOIUX o01ee npoucxoxaeHue. OOmme XxapakTepuCTHKY TutaHeT. [1naHeTsr
3€6MHOM IpyIibl. Jlanekre MmiaaHeThl.

Comnie u 3Be31b1. CTpoeHue U 3BoJtonus BeeneHHo.

3uauenue GU3MKHU 118 00bSICHEHUSI MUPA ¥ PA3BUTHUS IPOU3BOAUTEIbHBIX CHJ 001IeCTBA (2 1)

Ennnas ¢usnyeckas kapruna mupa. Ou3nka U HAyIHO-TEXHHYECKAS PEBOIIOIIHSL.

TeMbl NpoeKTOB

1. Cpenaiite mpe3eHTanuo (10 MaTepuanaM Xy 10’KeCTBEHHBIX ITPOM3BEICHUI, Ha OCHOBE aHAJIN3a KHBO- ITHUCH,
COBPEMEHHOT0 KnHeMarorpada, MyJIbTHIUIMKAIIMOHHBIX (PHIBEMOB), JEMOHCTPHPYIOLIETO MPOSBICHHE Pa3TMIHbBIX
(U3HYECKUX MPOIIECCOB.

2. CpenaiiTe pekiiaMy paJapoB pa3lMYHOTO HA3HAYCHUS, aIbTEPHATHBHBIX aBTOMOOWIBHBIX JIBHTATEIeH;
AJIBTCPHATHUBHBIX UCTOYHUKOB SHCPIUU.

3. TloaroroBbTe COIUANBHYIO aKIUIO, TMOCBSIIEHHYIO TMpodiieMe dSHeprocOepekeHus; mpobieMaM OXpaHbl
OKpY>Karolle cpeibl.

4. Co3znaiTe XpOHOJIOTHYECKYIO JIEHTY «OTKPBITHS B (DU3MKE: IPUYHHBI, JIMYHOCTh YUEHOTO, MOSBJICHUE TEXHOIOTHIA,
OKpY>KaloIast cpeziay.

5. IlpoBemute ompoc (Ha ypoBHE Kiacca, IIKOJIBI, POJACTBEHHUKOB M JIpy3€i), BBIABISIONINI HH(POPMHUPOBAHHOCTD O
pa3IMYHBIX (U3MYECKUX TOHATHSIX, 3aKOHAX, SBJICHUSAX W3 pasHbIX pa3nenoB ¢usuku. OOpaboTaiiTe pe3yiabTaThl
OIpoca ¢ MOMOIIBI0 CTATHCTHYECKUX METOJOB M CIEJalTe BBIBOABI COBMECTHO C YUUTENEM (HU3HKH, POIUTEISIMH H
BCEMH 3aMHTEPECOBAHHBIMH JIIOJIbMU.

6.01T™meThTE Ha TeorpagUIecKor KapTe CTpaHbl, UMEHA YYCHBIX, JTIOCTHIKCHHUS KOTOPBIX BHECIIN OTPEICIICHHBIN BKJIa] B
CTaQHOBJICHHE, Pa3BUTHE (PU3UKHU B Pa3IMYHBIC HCTOPUYECKHE TTepruobl. OIEHUTE BKJIa] COBETCKHX, POCCHUCKUX
YUYCHBIX.

Hrorosoe nosropenue (4 yaca)

TpeOoBaHMsI K YPOBHIO NOATOTOBKH.

JInuHOCTHBIE, MeTanipe/IMeTHbIE U NIPpeAMeTHbIE Pe3yJabTaThl
®I'OC OCHOBHOTO M CPEIHEro O0IIero oO0pa3oBaHUs IMPOBO3IVIANMIAIOT B KAueCTBE IIEJEBBIX OPHUEHTHPOB
obmiero o0Opa3oBaHHUsl JOCTUKEHHE COBOKYIMHOCTH JIMYHOCTHBIX, NPEIMETHBIX W METallpeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
JINYHOCTHBIMM pe3yabTaTaMM 00y4deHHs PU3UKE B CPeIHEH IIKOJIE SIBISIFOTCS:
* B cpepe OTHOIICHUH 00yJaroImxcs K cede, K CBOeMY 310pOBBIO,
K IIO3HaHUIO CCGH — OpucCHTalUA Ha JOCTUKCHUC JIMYHOTO CHACTbA,



peanu3alnyio IO3UTUBHBIX JKW3HEHHBIX MEPCIEKTUB, WHUIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTH U
CHOCOOHOCTH K JUYHOCTHOMY CAMOOTIPEAENIEHUI0, CIOCOOHOCTh CTaBUThH 1I€JIU U CTPOUTH KU3HEHHBIE TUIAHBI;
TOTOBHOCTh W CHOCOOHOCTh 00ecreuuTh ce0e M CBOMM ONM3KUM JIOCTOWHYIO JKHM3Hb B IPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUECKONM M OTBETCTBEHHOW JIESATENBHOCTH, K OTCTAMBAHMIO JINYHOI'O JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, BBIpa0aTHIBaTh COOCTBEHHYIO TIO3HMIHMIO 110 OTHOIICHWIO K OOIIECTBEHHO-
MOJUTUYECKHM COOBITHSIM TPOLUIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS W OCMBICICHHS HCTOPHUH,
JYXOBHBIX LIEHHOCTEW U JOCTUKEHUM Halllel cTpaHbl, K CAaMOPa3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUH C
OO0IIEYETIOBEYECKMMH LEHHOCTSIMH W HJCJIaMH TPAXKAAHCKOTO OOIIEecTBa; NPUHATHE W pealn3anus
LIEHHOCTEH 3J0pOBOr0 U 6E30MacCHOr0 00pa3a KU3HU,

OepekHOe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY  (U3MYECKOMY U
IICUXO0JIOTUYECKOMY 3/10POBBIO;

* B cdepe oTHoeHUH oOyvaronuxcs kK Poccun kak k Pogune (OTedyecTBy) — pOCCHICKas MICHTUYHOCTD,
CHOCOOHOCTH K OCO3HAHUIO POCCUMCKON UACHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPHUUACTHOCTHU
K HCTOPUKO-KYJIBTYpHOM OOLIHOCTH pOCCHIiCKOro Hapoia U cyapbe Poccuu, maTpuoTu3M, TOTOBHOCTH K
ciykeHuto OTeuecTBy, €ro 3allluTe; yBa)KEHUE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH nepes PoauHoi,
rOpJIOCTA 3a CBOM Kpail, CBOW PoauHy, Mponuioe M HacToAIllee MHOIOHAIMOHAJIbHOro Hapoaa Poccun,
YBa)KEHHE TOCYIApCTBEHHBIX CHUMBOJIOB (Tep0, (hiar, ruMH); GopMUpOBaHHE YBaXEHHS K PYCCKOMY S3BIKY
KakK TOCyJapCTBEHHOMY sA3bIKY Poccuiickoit denepann, BISIOMIEMYCSI OCHOBOW POCCHICKON MAEHTUYHOCTH
U IJIaBHBIM (PaKTOPOM HAI[MOHAJIBHOTO CaMOOIIPEAEICHUS; BOCIUTAHUE YBAXKEHMSI K KYJIbTYpE, S3bIKaMm,
TpaguIUsM U 00bIYasiM HapOI0B, poxuBarIKXx B Poccuiickoit denepanuy;

* B chepe OTHOIIGHUH OOy4yarommxcs K 3aKOHY, TOCYIapcTBY M K TpPaXIaHCKOMY OOILECTBY -
IPa)XIaHCTBEHHOCTb, IPa)KAAHCKasl MO3HIIMS aKTMBHOIO M OTBETCTBEHHOTO 4JI€Ha POCCHUIMCKOrO OOIIEeCTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U TMPABOMOPSIOK,
OCO3HAHHO NPUHUMAIOLIETO TPAJAUIMOHHBIE HAlMOHAIbHBIE U OOIEYeIOBeUYeCKUe T'YMAHHCTUYECKUE U
JEMOKpPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOH >KM3HU; MPU3HAHUE HEOTUYKIAaEMOCTH
OCHOBHBIX MpaB M CBOOOJ YEIOBEKa, KOTOpBIE MPUHAANIEKAT KAXKIOMY OT POXKICHHS, TOTOBHOCTh K
OCYILIECTBJICHUIO COOCTBEHHBIX NpaB U cBOOOJ Oe3 HapylleHHs IpaB M CBOOOJ JPYrux JIUL, FOTOBHOCTh
OTCTauBaTh COOCTBEHHbIE MpaBa M CBOOOJBI YeNOBEKAa M TpaKJaHHMHA COTJIAaCHO OOIIENpPU3HAHHBIM
MIPUHLMIIAM U HOpMaM MEXAYHApOJHOro Mnpasa u B cooTrsercTBuu ¢ KoHctutymuen Poceuiickon @enepanuu,
[paBoBasi M IMOJIUTUYECKAs TPAaMOTHOCTb, MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKU U OOIECTBEHHOW MPAKTUKHU, OCHOBAHHOE Ha JMAJIOre KYJbTYp, a TaKKe pa3iMuHbIX (popm
OOIIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE; HHTEPUOPU3AIIMS LIEHHOCTEN
JEMOKpPaTUU U COLMAJIBHON COJIMIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOUIEHUH B
Tpynre WId COLMAIbHOW OpraHu3allii; TOTOBHOCTh OOydYarolmuXcsi K KOHCTPYKTUBHOMY YYacTHIO B
MPUHITUH PEIICHUI, 3aTparuBaroIIuX MpaBa U UHTEPECH, B TOM YHUCIIE B PA3IMUHBIX (popmMax oOIIeCTBEHHOU
caMOOpraHu3alii, CaMOYIpaBieHUs, OOLIECTBEHHO 3HAYMMOW MAESITENbHOCTH; MPHUBEPKEHHOCTh HJAEU
WHTEPHALMOHAIM3MA, APYKOBI, paBEHCTBA, B3aMMOIIOMOIIN HAPOIOB;

BOCIIUTAHUE YBAXKUTEIBHOTO OTHOIIEHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJIEM, WX 4yBCTBaM,
PENUTHO3HBIM ~ YOKIEHUSIM; TOTOBHOCTh OOYyYalOUIMXCS MPOTHUBOCTOSTH HUJEOJOTUU  SKCTPEMH3MA,
HaIlMOHAJN3Ma, KCeHO(hOOUU, KOPPYMIMH, JAUCKPUMHUHAIMM MO COLHUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTHBHBIM COIIMAJILHBIM SIBJICHUSIM;

* B c(hepe OTHOILIEHUHN 00yUaONINXCs ¢ OKPYKAIOIKUMU JTI0AbMH — HPABCTBEHHOE CO3HAHUE U MOBEJCHUE Ha
OCHOBE YCBOEHHUSI OOIIEUeIOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEACHUS B MOJIUKYIBTYPHOM
MHUpE, TOTOBHOCTH U CIOCOOHOCTH BECTH AMAJIOT C IPYTMMHM JIIOJbMH, IOCTUTaTh B HEM B3aUMOIIOHMMAaHMs,
HAaXOJUTh OOIIME IENH U COTPYIHWUYATH ISl WX JOCTHKCHHS; MPUHATHE TYMAHUCTUYECKUX IIEHHOCTEH,
OCO3HAaHHOE, YBAXXMTEIbHOE U JOOpO’KENaTeJIbHOE OTHOLIEHHE K JPYyroMy YeJOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO; CIIOCOOHOCTh K COMEPEKUBAHUIO U (HOPMUPOBAHHIO MMO3UTHBHOTO OTHOIIECHUS K JIIOJSIM, B
TOM YHCJIE K JIULIaM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 370POBbsI U MHBAIUAM; OE€pEeKHOE, OTBETCTBEHHOE
U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M IICHXOJIOTUYECKOMY 30POBBIO JAPYIHX JIIOJCH, yMeHUe
OKa3bIBaTh MEPBYIO TOMOIb; (HOPMHUPOBAHKE BBIPAXKCHHON B TOBEICHUU HPABCTBEHHOW IMO3WIIUU, B TOM
qyclieé CIOCOOHOCTh K CO3HATENIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U IMOBEACHMS HAa OCHOBE
YCBOGHHS OOIIECUYETIOBEYECKUX IIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YeCTb, [OJIT, CIPaBEIUBOCTb,
MUJIOCEpNE U JAPYXKeNoOHe); KOMIETEHUUH COTPYyIHHUYECTBA CO CBEPCTHUKAMH, JE€TbMU MJIIAJIIETO
BO3pacTa, B3POCIBIMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HON, YI€OHO-NCCIIE0BATEIbCKOM, MPOSKTHON
U JpYTUX BUJAX ACSATEIbHOCTH;



* B cpepe OTHOLICHUH 00YJaroIUXCsl K OKPYKaIOIIEMy MUPY, K )KUBOW IPUPOE, XyL0KECTBEHHOH KylbType
— MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

3HaYMMOCTb HAyKH, TOTOBHOCTh K HAYYHO-TEXHHUECKOMY TBOPUYECTBY, BIIaJICHUE TOCTOBEpHON MHpOpMaLnei
O IEPENOBBIX AOCTHKEHUAX U OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOW HAyKHM, 3aMHTEPECOBAHHOCTb B
HAYYHBIX 3HaHUSAX 00 YCTpOHCTBE MHpa U OOIIECTBA;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKCHUN BCEH KHU3HH;
CO3HATEJIFHOE OTHOULICHHE K HETpPEephIBHOMY OOpa30BaHHMIO KaK YCIOBHUIO YCIEUIHON MPO(EeCCHOHATBLHON U
OOIIIECTBEHHON JeSITEIBHOCTH; JKOJOTHYECKasi KyJIbTypa, OEpeXHOE OTHOIICHHE K POJHON 3emIe,
IpUpOJHbIM OorarctBaM Poccuu m Mupa, IOHUMaHHE BIIMSHUS COLMAIbHO-?PKOHOMMYECKHX MPOLIECCOB Ha
COCTOSIHME IIPUPOJHON M COLMAIBHOM CPEJbl, OTBETCTBEHHOCTD 3a COCTOSIHUE NPUPOAHBIX PECYPCOB, YMEHUN
U HAaBBIKOB Pa3yMHOI'O NPUPOJOIOJIB30BAHMS, HETEPIMMOE OTHOLIEHUE K IEHCTBUSAM, HMPUHOCALIMM BpEX
9KOJIOTUH; MPHOOPETEHHE OIbITA 3KOJIOr0-HAMPaBIEHHON AEATENIbHOCTU; 3CTETHUECKOE OTHOIIEHHE K MHUPY,
TOTOBHOCTb K 3CTETUYECKOMY 00YCTPONCTBY COOCTBEHHOI'O OBITA;

* B cepe OTHOLIEHUH 00yyaromuxcs K Tpyay, B chepe coluaibHO-?)KOHOMUYECKHX OTHOIIEHUI- yBaXKeHHE
BceX (OopM COOCTBEHHOCTH, TOTOBHOCTHh K 3aIIMTE CBOCH COOCTBEHHOCTH;, OCO3HAHHBIM BBIOOp Oymymien
npodeccur Kak MyTh U CIIOCO0 peain3alui COOCTBEHHBIX KU3HEHHBIX TUIAHOB; TOTOBHOCTh OOYYaIOLINXCS K
TPYAOBOI TPOHECCHOHATLHON IEATEIIEHOCTH KaK K BO3MOKHOCTH

y4acTHsi B PpEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYNAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;
NOoTPeOHOCTh TPYAMTHCS, YBOKEHUE K TPYAY M JIIOIAM TPyIa, TPYIOBBIM JTOCTHKEHUSM, JTOOPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOLICHME K PAa3HbIM BHUAAM TPYAOBOH JEATEIBHOCTH, I'OTOBHOCTH K
caMo00CITy’)KUBAHHIO, BKJIOYast 00yueHHUE U BBIIIOJIHEHHE JOMAIIHUX 00s3aHHOCTEH.

MeTanpeaMeTHble pe3yJbTaTbl 00ydeHUs (U3MKE B CpeIHEH 1IKOJIE PeACTaBIECHbl TPEMs TpyIIaMH
YHHUBEPCAIbHBIX YU€OHBIX ACHCTBUMA.

PeryisitTuBHbIC YHHBepCaJbHbIC Y4eOHbIC

AedcTBUSA BBITYyCKHUK Hay4YHUTCSA:

* CaMOCTOSTEJIbHO ONPEAENATh LIEIH, CTaBUTh M (POPMYyIUpOBaTh COOCTBEHHbIE 3a/1aud B 00pa30BaTeNbHON
NEATEIbHOCTH U JKU3HEHHBIX CUTYalUX;

* OLEHUBAThb PECypChl, B TOM YHCJIE BpeMs U Jpyrue HeMaTepHalIbHbIE PECypChbl, HEOOXOAMMBIE IS
JOCTHKEHHMSI TIOCTABJIICHHON paHee LIEIIH;

* COMOCTAaBJIATh UMEIOIINECS BOZMOXKHOCTH U HEOOXOIUMBIE JUIsl TOCTHKEHUS 1IeJIU PECYPCHI;

* OpraHu30BbIBaTh 3(P(PEKTUBHBINA OUCK PECYPCOB, HEOOXOAUMBIX JJIsl JOCTHUKEHUSI TIOCTABJIEHHOM 11€TH;

* ONpENeNATh HECKOJIBKO MyTEeN JOCTHKEHHUS MOCTaBICHHOM 1IEJIH;

* BBIOMpATh ONTUMAJbHBIM MYTh JOCTHMKEHUS LETH C y4eToM 3(PPEKTMBHOCTH PAaCXOJOBAaHHUS PECYpCOB U
OCHOBBIBASICh Ha COOOPAYKEHHSIX 3TUKU U MOPAIIH;

* 3aJaBaThb ITapaMETPbl U KPUTEPHUH, 10 KOTOPBIM MOXKHO OIIPENEIUTD, YTO L(EIb JOCTUTHYTA;

* COIIOCTaBJIATH MOJIYYCHHBIH PE3yIbTaT ACATEIBHOCTU C IIOCTABICHHON 3apaHee LEIbIO;

* OIICHHUBATh MOCIEICTBHS TOCTUKEHHUS MTOCTABICHHON 11€IM B y4eOHOU JesITeIbHOCTH, COOCTBEHHOM KU3HU
U KU3HU OKPYKAIOLIUX JIFOJIEH.

Ilo3HaBaTebHBIC YHHBEPCAIbHBIC YUeOHbIE e CTBHS

BelIlTyCKHHMK Hay4dnuTCA:

* KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH HHPOPMAIINIO C PA3HBIX MO3UIMII;

* pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNs B UHPOPMAIIMOHHBIX HCTOUHUKAX;

* HCMOJB30BAaTh pPa3IU4HbIE MOJEIbHO-CXEMATHYECKUE CPEACTBA JUIsl MPEACTABICHUS BBISABICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX MPOTHUBOPEUUIA;

* OCYIIECTBIISITh Pa3BEpPHYTHIH HMH(OPMAIIMOHHBIN MOMCK W CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHbIE U
MO03HaBAaTENbHbIC) 33/1a4H;

* HCKaTh U HAXOJIUTh 000OIIEHHBIE CIIOCOOBI PELICHHUS 3a/ay;

* MPHUBOAWTH KPUTUYECKHE apTyMEHTHI KaK B OTHOLICHHU COOCTBEHHOTO CYXJIEHHUS, TaK U B OTHOUICHUU
JNEUCTBUI U CYXKIEHUW IPYToro;

* aHATU3UPOBATH U MPe0OPa30BHIBATH MIPOOIEMHO-TIPOTUBOPEUHBLIC CUTYAIIHH;

* BBIXOJUTHh 32 pPaMKH y4eOHOro IMpeAMeTa U OCYILECTBIIATh LIEIECHANPABICHHBIH MOUCK BO3MOXKHOCTH
IIMPOKOI0 MepeHoca CpeJICTB U ClIoco00B AeHCTBHUS;

* BBICTPaMBATh WHAMBHUIYaJIbHYI0 OOPAa30BaTEIIbHYIO TPACKTOPHIO, YYHUTBIBAas OTPaHUUYCHMSI CO CTOPOHBI
IPYTHUX YYaCTHHKOB M PECYPCHBIE OTPaHUYCHUS;

* MEHSTh U yJEpXKUBATh PA3HbIC MMO3ULUH B [T03HABATEIBHON EATENBbHOCTH (OBITh YUCHUKOM U YUUTEJIEM;



¢dbopMynupoBaTh 00pa30BaTENbHBIN 3alpOC W BBINOJHITH KOHCYJIbTaTHBHBIE (YHKIMM CaMOCTOSTENIbHO;
CTaBUTH MPOOIEMyY U pabOTaTh HaJ €€ PEIICHUEM; YIIPaBISITh COBMECTHON MMO3HABATENbHOMN IE€ATEIbHOCTHIO U
MTOAYUHSITHCS ).

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS

BrllnyCKHHMK Hay4duTCs:

* OCYUIECTBJIATH JIEJIOBYIO KOMMYHHUKAIIMI0 KaK CO CBEPCTHMKAaMH, TaK M CO B3pPOCIBIMHM (KaK BHYTPH
o0pa30BaTeNbHON OpraHu3alliy, TaK | 3a €€ MPEIeIIaMHu);

* IPU OCYIIECTBICHUHU TPYIIIOBON padOTHI OBITh KaK PYKOBOAMTEIEM, TaK U YJICHOM IMPOCKTHON KOMaH/bI B
Pa3HBIX pOJIsX (FEHEPATOPOM UJIeH, KPUTUKOM, UCTIOTHUTEINIEM, TPE3CHTYIOLIUM U T. ]1.);

* Ppa3BEpPHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM aJI[EKBAaTHBIX (YCTHBIX U
MMCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

* pacrno3HaBaTh KOH()IUKTOreHHBIE CUTYAllMU U MPEJOTBPAIaTh KOHMIUKTHI JO UX aKTUBHON (ha3bl;

* KOOPJIWHUPOBATh U BBINOJHATH PabOTy B YCJIOBHUAX BHUPTYaJbHOTO B3aMMOACHCTBHS (MM COYETAHUS
pPEaIbHOTO U BUPTYaJIBHOTO);

* COIJIACOBBIBATh MO3UIIMU YWICHOB KOMAH/IbI B Ipoliecce paboThl HaJl OOIIMM MPOIYKTOM/PEIICHUEM;

* MPEACTaBIATH MYOJIMYHO Pe3yabTaThl MHIUBUAYATbHON U IPYIIIOBOM JAESTENBHOCTH, KaK Mepel 3HAaKOMOH,
TaK Y Mepe]l HE3HAKOMOU ayAUTOpHUEH;

* moAOWpaTh MApTHEPOB JJs JAEJIOBOM KOMMYHHMKAIMH, HCXOIS M3 COOOpaKeHHH pe3yabTaTUBHOCTU
B3aWMOJICVCTBHUSI, a HE JIMYHBIX CUMIIATUI;

* BOCIPUHUMATH KPUTHUECKUE 3aMEUAHHSI KaK Pecypc COOCTBEHHOTO Pa3BHUTHS,

* TOYHO M €eMKO (pOpMyITHUpPOBATh KaK KPUTHUECKUE, TAaK U OA0OPUTEIbHBIC 3aMEUaHHs B aIpEC IPYTUX JIFOACH
B paMKax JIeJI0BOM 1 00pa30BaTEIbHONM KOMMYHUKALIUY, N30€ras IIpH 3TOM JUYHOCTHBIX

OLICHOYHBIX CYKJICHHM.

IIpeameTHbIe pe3yabTaThl 00yueHUs (pU3MKe B CpeqHEn

1KoJje BeIMyCKHUK Ha yriyOJIeHHOM YpOBHE HAYUUTCS:

* OOBSICHATH M aHATU3UPOBATh POJIb U MECTO (U3UKU B (POPMHUPOBAHUHM COBPEMEHHOM HAy4dHON KapTHHBI
MUpA, B pa3BUTHH COBPEMEHHOI TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKON 1€ATEIbHOCTH

JIIOJIEH;

* XapaKTepU30BaTh B3aUMOCBS3b MEX1y (PU3UKON U IPYTUMH €CTECTBEHHBIMU HayKaMH;

* XapakTepH30BaThb CUCTEMHYIO CBSI3b MEX]y OCHOBOIIOJIATalOIIMMH HAayYHBIMU MOHSITUSIMU: MIPOCTPAHCTBO,
BpeMsi, MaTepusi (BEIIECTBO, MOJIE), IBIKECHHUE, CUJIa, SHEPTHS;

* MOHMMATbH U OOBSACHATH LIETOCTHOCTh (PU3NYECKON TEOPUH,

pa3iauyaTh IpaHULIbl €€ MPUMEHUMOCTH U MECTO B Py APYIUX (PU3HUECKUX TEOPHIL;

* BIAJETh MPUEMaMU [TOCTPOCHUSI TEOPETUUECKUX JOKa3aTeNIbCTB, a TAK)KE MPOTHO3UPOBAHUS 0COOEHHOCTEN
npoTeKaHus (U3MUYECKUX SBJICHMH U MPOILECCOB HAa OCHOBE IOJIYYEHHBIX TEOPETHUECKUX BBIBOJIOB U
JI0Ka3aTeNbCTB;

* CaMOCTOSITENIbHO KOHCTPYMPOBATh KCIIEPUMEHTAIbHbIE YCTAHOBKH JJISI MIPOBEPKH BBIABUHYTHIX THUIIOTE3,
paccYUThIBaTh A0COIOTHYIO U OTHOCUTENIbHYIO MTOTPELTHOCTH;

* CaMOCTOSITENILHO IUIAHUPOBATh U MPOBOAUTH (PU3UUECKUE IKCTIEPUMEHTHI;

* pemarth MPaKTHUKO-OPHUEHTUPOBAHHbIE KAUeCTBEHHbIE M pacyeTHbIe (hu3MyecKue 3aJa4l Kak ¢ OMOpod Ha
M3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH, TaK M C OMOPOH Ha TEKCThl ¢ U30BITOYHOU
uHpopmanuen;

* OOBSACHATH TpaHMUIIBI MPUMEHEHMS] W3YYEHHBIX (U3MYECKUX MOJeNel MNpu peueHud (U3NYECKUX U
MEXMPEIMETHBIX 3a/1a4;

* BBIJIBUraTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAralolux (pU3n4eckux 3aKOHOMEPHOCTEN U 3aKOHOB;

* XapakTepu3oBaTh INI0OANbHbIE MPOOJIEMBI, CTOALIME MEPEes YEIOBEUECTBOM: SHEPreTUUYECKHE, CHIPHEBBIE,
HKOJIOTUYECKUE U POJIb (PU3UKH B PELICHUU 3TUX MPOOIIEM;

* OOBSICHATH NPUHIMIBI PabOTHl M XapaKTEPUCTUKU HU3YYCHHBIX MAIIWH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB;

* OOBSICHATH YCIIOBHSI IPUMEHEHUS (PU3HMUECKUX MOJENeH pu

pemieHHMH (U3MYECKHX 33734, HAXOAMTh aJEKBATHYIO MPEUIOKEHHOW 3agaue (U3NUYECKYI0 MOJIEINb,
paspemiath nIpobiaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH, TaK U IPH MTOMOIIX METO/I0B OLIEHKH.
ITpuMeHUTETBHO K TEMaM Kypca YYEHUK CMOXKET:

- 3HATh: MpeAMeT U MeToAbl uccienoBaHus (u3uku. CTpyKTypy (pU3MUECKUX TEOpuil, METOJ Hay4dHOIo



MTO3HAHMS, 0COOCHHOCTH M3y4YeHUsT (DU3UKH;

- OOBSICHATH ABJICHUS: IOCTYNATEIbHOE JBUKEHHE; TBUKEHHE 10 OKPY>KHOCTH C TOCTOSTHHOM MO MOAYJTIO
CKOPOCTbIO; ABMKEHUE Tella, OPOILIEHHOTO MO/ YIIOM K TOPU30HTY; CBOOOAHOE Ma/IeHHE Tell;
OTHOCHUTENIbHOCTb JIBUKCHHUSI; MHEPILHS; B3aUMO/ICHCTBHE; BCEMUPHOIO TATOTEHUS, YIPYTOCTH, TPEHUS,
HEBECOMOCTH M MEPErpy3KH; BpallaTeIbHOE JBIKEHUE; PABHOBECHS TBEPIOTO Tela; Ae(opMaIiiy TBEPIbIX
TeJI, 1aBJICHUE B KUIKOCTAX U Ta3ax, MOJIET TeJ; KoJiebaTenbHOe IBIKEHUE, CBOOOIHBIC, 3aTyXalOLINe U
BBIHY)KJICHHbIE KOJI€0aHHs, PE30HAHC, aBTOKOJICOAHNs, IPEBPALLICHUE SHEPTUH IIPH TAPMOHUYECKUX
KOJIeOaHUAX; BOJTHOBOW MPOIIECC, U3ITyYeHHE 3BYyKa, UHTephepeHus 1 qu(paKkius BOJIH, OTPAKECHHE U
MPEJIOMIICHUE BOJH, aKyCTUYECKUN PE30HAHC, 00pa30BaHKUE CTOSYEH BOJIHBI, My3bIKaJIbHBIC 3BYKH M LITYMBI;
OpOYHOBCKOE JBH)KEHUE, B3aMMO/ICHCTBHE MOJIEKYJI; TEIIJIOBOE PABHOBECHE, HEOOPATUMOCTD MTPOIIECCOB B
MIPUPO/IC; UCTIApPEHUE, KOHJIEHCAIUS, PABHOBECHE MEXAY KHUJIKOCTBIO U T'a30M, KpUTHUECKOE COCTOSIHUE,
KHUIIEHUE, CKIKEHHUE ra30B, BIAXKHOCTh BO3/lyXa; IOBEPXHOCTHOE HATSHKEHHE, CMauMBaHUe, KaUJUIIPHbIC
SIBJICHUS; TIJIABJICHUE U OTBEP/I€BaHUE, U3MEHEHUE 00beMa Tela MPH IJIaBJICHUH U

oTBepAeBaHUM, NedEeKThl B KPUCTAIUIAX; TEIUIOBOE JUHEHHOE U 00BEMHOE pacIIMpPEeHHE, PACIIUPEHHUE BOIbL;
ANEKTpU3alUs Tel, B3aUMOJCHCTBHE HEMOABIKHBIX JJIEKTPUUYECKUX 3apsAJ0B BHYTPU OJHOPOTHOTO
TUDIIEKTPHUKA, JIEKTPOCTaTHUECKAsT

3alUTa, MOJSPU3ALUS AMAJICKTPUKA; COMPOTHBIIEHHE, CBEPXIIPOBOIMUMOCTH; AJIEKTPOHHAS MPOBOAMMOCTD
METAJUIOB, DJIEKTPUYECKHI TOK B pPacTBOpax M pacIulaBaX d3JIEKTPOJIUTOB, JJIEKTPHUECKHI TOK B Ta3ax,
AJIEKTPUUYECKUI TOK B BaKyyMe, dJIEKTPUYECKHIA TOK B MOIYIMPOBOIHUKAX; BOSHUKHOBEHHE MarHUTHOTO OIS,
MarHUTHBIE B3aMMOJCUCTBHS, ACWCTBHE MAarHWTHOTO TOJIS HA MPOBOJHUK C TOKOM, JIEHCTBHE MarHHUTHOTO
MOJIsi  Ha JIBIKYIIMIACA 3apsl; OJEKTPOMAarHUTHAsT HMHIYKIHSA, CAMOMHIYKIHSA, MapaMarHeTH3M,
IMaMarHeTusM, (eppomarHeTu3M; CBOOOJIHBIC M BBIHYXICHHBIC 3JICKTPUYECKHE KOJIeOaHUs, MPOIECCHl B
KoJ1e0aTeIbHOM KOHTYpE, PE3UCTOP

B IeMH MEPEeMEHHOTO TOKa, KaTyIIKa WHIYKTUBHOCTH B LMK IEPEMEHHOIO0 TOKa, €MKOCTb B IIENH
MEPEeMEHHOTO TOKa, PE30HAHC B OJJIEKTPUYECKOM I[€MU; TEeHEPUPOBAHHE JIIEKTPUUYECKOW HHEPIHH,
BBINPSIMIIEHUE TIEPEMEHHOI0 TOKAa, COEJAMHEHHE IOTpeduTeNell HIIeKTpUYECKONW »HHEepruu, nepeaada H
pacripesielieHue  AJIEKTPUYECKOW  SHEPruM; BO3HHUKHOBEHHE AJIEKTPOMArHUTHOTO TMOJs, Iepeaada
3JIEKTPOMArHUTHBIX ~ B3aUMOJCWCTBUI, TOIJIOLIEHHE, OTpakK€HUe, MpeIoMJICHHe, HHTephepeHIs
AJIEKTPOMArHUTHBIX BOJH, PAaCIPOCTPAaHEHHWE paJWOBOJNH, PaIUOJIOKaNuWs, OOpa3oBaHHE BHUJICOCHUTHANIA,
MPSIMOJIMHEHHOE PaCTIPOCTPAaHEHHUE CBETA, OTPAKEHHE U TPEIIOMIICHHE CBETa, TOJHOE OTPAXKEHHE CBETa,
pedpakmus cBera, MHpax, abeppauus; uHTephepeHIus, Tudpakius, AUCTEPCHs W TOISPU3ALUS CBETA;
U3y4eHHe  cBeTa  (TEIUIOBOE  MBIIyYeHHE,  AJIEKTPOJIOMHHECHEHIHS,  KaTOJOJFOMHUHECIECHIIHS,
XEMUJTIOMUHECIICHIINS, (OTOIFOMUHECIICHITUS); OTHOCHUTEIHHOCTh OIHOBPEMEHHOCTH, OTHOCHTEIHHOCTD
paccTosiHui, OTHOCUTENILHOCTh MPOMEXKYTKOB BPEMEHH; PABHOBECHOE TEIIOBOE H3iIyueHHE, (PoTodPQeKT,
spdext KomnroHna, naBieHue cBeTa, XUMHUYECKOE JIefiCTBHE CBeTa, 3alMCh M BOCIPOU3BEICHUE 3BYKA;
U3Iy4eHHE CBeTa aTOMOM, KOpPHYCKYJISPHO-BOJHOBOM JyalM3M; €CTECTBEHHass UM HCKYCCTBEHHas
PallnOaKTUBHOCTB;

cnaboe B3aMMOJEHCTBHE, B3aUMOJICHCTBHE KBapKOB; BO3HHMKHOBEHHE MPUJIMBOB Ha 3emJjie, COJIHEYHbIE U
JYHHBIE 3aTMEHUS, SIBIIEHUE METEOPa, CYIIECTBOBAHUE XBOCTOB KOMET, «pa30eranue) rajJakTHk;

- 3HATh OMpeJeNeHus] (PU3MUECKUX MOHATUN: CPEeIHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh, CpeIHEE YCKOPEHHE,
MTHOBEHHOE YCKOPEHHE, paJnuyc-BEKTOp, TaHTCHIMAIbHOE, HOPMaJbHOE W TIOJHOE YCKOPEHUS,
[IEHTPOCTPEMHUTEIIFHOE YCKOpPEHHE, YIJIoBas CKOPOCTh; MaTepHajbHas TOYKa, MOJelb B (usmke,
WHepIMabHas CHCTeMa OTCYeTa, CHJIAa, Macca, COCTOSHHE CUCTEMBI TeJ; CHJIA BCEMHPHOTO TATOTEHHUS,
WHEepTHasl W TPaBUTALMOHHAS MAacCChl, TIepBasi KOCMHUYECKas CKOPOCTh, CHJIa YIPYTOCTH, BEC TeJa, CHIIBI
TPEHUS; HEWHEpIMalbHas CHCTEMa OTCYeTa, CHJIBI HWHEPIMH; WMITYyJbC, padoTa CHIIBI, MOIIHOCTH,
KWHETHYECKasl DHEPTus, NMOTEHIMAJIbHAs JHEPTrHs, MeXaHWdeckas (MOJHAs) dHEPIus, KOHCEPBATHBHBIC H
JMCCUTIATUBHBIE CUIIbI, 3aMKHYTas (M30JMPOBaHHAs) CUCTEMa; aOCOIIOTHO

TBEPJIOE TEJO, LIEHTP MAacC, MOMEHT WHEpPLUUH, MOMEHT CHJIbI, MOMEHT HMIIYJIbCa, YIJIOBOE YCKOPEHHE,
BHEIIIHUE ¥ BHYTPEHHUE CUJIbI; MOMEHT CHJIbI, IEHTP TSHKECTH; MEXaHUYECKOE HAPsKEHNUE, OTHOCUTEIBHOE U
a0COIOTHOE YIUIMHEHUS; TaApMOHUYECKHE KOJeOaHMs, MPYKUHHBI U MaTeMaTHUYECKUNH MasTHUKH, TIEPHOJI,
4acToTa, LUKIMYEcKass (Kpyromas) 4acToTa, aMIUIMTyZAa, (a3a TapMOHHYECKHUX KoyeOaHWH, CKOpOCTb H
YCKOpPEHHE TPU TapMOHHYECKUX KOJICOAHUSAX, CIEKTp KoJeOaHWil, COOCTBEHHAss 4acTOTa; MOMEpEeYHbIe H
MPOJOJbHBIE BOJIHBI, IUIOCKass M cdepuyueckas BOJIHBI, JHEPrus BOJHBI, JUIMHA BOJIHBI, CKOPOCTb
pacrnpocTpaHeHHs! BOJIHbBI, CKOPOCTh 3ByKa, TPOMKOCTb M BBICOTA 3BYKa, TEMOp, BOJIHOBAsI MIOBEPXHOCTh, JIyY,
BOJIHOBOI1 (GpOHT, HHGPA3BYK, YABTPA3BYK, KOT€PEHTHBIE BOJIHBI, HHTEp(HEPEHIIMOHHAS KapTHHA; KOJIUYECTBO



BEILIECTBA, MOJISIPHAs Macca; MaKpOCKOIIMYECKHE U MUKPOCKONUYECKUE TeJa, TEMIEPATypa, PABHOBECHBIE U
HEPAaBHOBECHBIE TMPOIECChI, HUACATbHBIA Ta3, HM30TCPMHUUYCCKHI, W300apHBI W W30XOPHBIA IPOIIECCHI,
aOcomoTHasE TeMmIepaTypa; TeMIeparypa, CpenHsisi CKOpPOCTh JBIDKCHHMS MOJIEKYJd Tra3a, CpenHss
KBaJpaTU4HAsi CKOPOCTh, CpEeAHsAA apudmMeTHdeckass CKOPOCTh, YHCIO CTENeHed CBOOOMAbI, BHYTPEHHSI
SHEpPrus HACATBHOTO Tra3a; padoTa B TEPMOJWHAMHKE, KOJMYECTBO TEIUIOTHI, TEIJIOEMKOCTb, YAETIbHAas
TEIUIOEMKOCTh, MOJISIPHASI TEIUIOEMKOCTh, TEIUIOEMKOCTH Ta30B IMPH MOCTOSHHOM O0BbeMe M IMOCTOSHHOM
TaBlICHUH, HEOOpaTUMBIA Mpolecc, aguadaTHBIA MpoIecC, BEPOATHOCTh MAKPOCKOMHMYECKOT'O COCTOSHHS
(TepmonuHamuyeckas BepossiTHOCTh), KIIJ[ nBurartens, nukn KapHo; HachllleHHBIM W HEHACBIILIEHHBIN Map,
M30TE€PMBbI PEAJIBbHOTO T'a3a, KpUTHUECKask TEMITepaTypa,

abcomoTHasT W OTHOCUTENbHasT  BIAXKHOCTh  BO3JyXa, TOYKa  POCHL,  yJeJlbHasg  TeIoTa
napooOpa3oBaHUs/KOHACHCALIMY, NaplUaibHOE IaBJICHHUE BOISHOIO Iapa; MOBEPXHOCTHAs SHEPrus, cuja
MTOBEPXHOCTHOI'O HATSDKEHMS, MEHMCK, JABJIEHUE I0J MCKPUBICHHOW IOBEPXHOCTBIO JKHUJKOCTH, BBICOTA
MOHATHUS KUJKOCTU B KaMWUISIPE; KPUCTAILTHYECKHE U aMOp(HbIE TeNla, KPUCTAJUIMYECKask PelIeTKa, KHUIKIe
KpUCTAJIJIbI, YyAENbHAasl TEIUIOTa IIABJICHUS, MOIUMOPPHU3M, aHU30Tponus, (a3oBble MEPEXO0Jbl MEPBOro U
BTOPOTO pPOJA, TPOWHAS TOYKA; TEeMIIEpaTypHble KOd(PPHUIMEHTH JMHEHHOTO W OOBEMHOTO PACHIMPEHUS;
ANEKTPUYECKOE TI0JIE, AJIEKTPOCTATUYECKOE II0JIe, HANPSDKEHHOCTb AJIEKTPUYECKOrO TOJs, JIMHHUU
HAIpPSDKEHHOCTH  AJIEKTPUYECKOTO I0JIsI, OJHOPOAHOE IOJ€, MOBEPXHOCTHAs IUIOTHOCTH AJIEKTPUYECKOIO
3apsga, oObeMHasl IJIOTHOCTb 3JIEKTPUYECKOrO 3apsijia, MOTOK HANpPSHKEHHOCTH 3JIEKTPUYECKOro IOJ,
MOTEHLIMAJIbHAs PHEPIHsl 3apsiia B OJHOPOIHOM 3JIEKTPUUYECKOM I10JI€, SHEPTUsl B3aUMOJCHCTBUS TOUEUHBIX
3apsA70B, IOTEHLMAN AJIEKTPOCTATUYECKOTO TMOJs, SKBUIOTEHLUHUAIbHBIE IIOBEPXHOCTH, D3JIEKTPUYECKas
€MKOCTb, €MKOCTb IUIOCKOTO KOHJIEHCATOPAa, IHEPTUsS IEKTPUUECKOTO MOJIS; JIEKTPUUECKUI TOK, TNIOTHOCTh
TOKa, CWJIa TOKAa, HalpsHDKEHHWE MPOBOJHUKA, COMPOTHUBIICHHE MPOBOIHHMKA, paboTa TOKA, MOIIHOCTH TOKa,
anekTpoaBkymas cuna (B/]C), myHT K ammepMmerpy, H100aBOYHOE COMPOTUBICHHE, MPOBOJAHUKH,
JTUAJIEKTPUKHA, HOCUTEIN AJIEKTPUYECKOTO 3apsia, JIEKTPOIMTHYECKAas IUCCOLUALUSA, CAMOCTOSATEIbHBIN U
HECAMOCTOSITEJIbHBIA pa3psifibl, AJEKTPOHHASI AMHUCCHUSA, BOJbT-aMIIEpHAs XapaKTepUCTHKA, AMOJI, TPHOI,
3JIEKTPOHHO-JTyueBasi TpyOKa, JOHOPHBIE M AKIIENITOPHBbIE MPUMECH, P—N-Tepexo)l; MarHuTHAas WHIYKLUS,
MOTOK MarHUTHOMN

WHAYKIMM, JUHUM MarHUTHOW MHAYKIMM, cuina Awmmnepa, cuia JlopeHna, BEKTOpHOE NPOU3BEICHHE,
paavalMoHHbIE MOsica 3eMild, Macc-CleKkTporpad, BuxpeBoe 3nekTpuyeckoe noine, IJC uHaykuuu B
JBIDKYIIUXCSA TPOBOJIHUKAX, WHIYKIIMOHHBIA TOK, MHIYKTUBHOCTb, SHEPTUsi MArHUTHOTO TIOJIsi, MarHUTHAas
MIPOHUIIAEMOCTh, HAMarHW4eHHOCThb, CIIHMH JJIEKTPOHA, JOMEHBbl, MAarHUTHBIM THCTEpE3UC, MEepEeMEHHBIN
ANIEKTPUYECKUI TOK, NEHCTBYIOIIME 3HAUYEHUSI CUJIbI TOKA W HAIPSKEHMsI, MOLIHOCTh B LIEMU MEPEMEHHOIO
TOKa, KOA((HUIMEHT MOIIHOCTH, OOpaTHas CBsI3b B IeHEpaTope Ha TPaH3UCTOpE, FEeHepaTop MEpPEeMEHHOIo
TOKa, TpaHchopmarop, Kod3(h(UIMEHT TMOJNEe3HOro JedcTBUA TpaHcpopmaropa, TpexdasHbli TOK,
ACUHXPOHHBIHN 3JIEKTPOJABUTATEIb; TOK CMEIIECHHUS, SJIEKTPOMarHUTHasI

BOJIHA, BUOpaTop ['epia, CKOPOCTh pacpocTpaHeHHs! HIEKTPOMArHUTHBIX BOJIH, SHEPTHsI AJIEKTPOMarHUTHON
BOJIHBI, IUIOTHOCTh TOTOKA 3JIEKTPOMAarHUTHOTO HU3IIY4YEHHs, JETEKTUPOBAHUE, aMIUIUTYyJHAs MOJYJISIIHS,
MOTOK M3JIy4eHHs, OTHOCUTENbHAas CIEeKTpajbHas cBeToBas 3((EeKTUBHOCTh, CUJIa CBETa, TOYEUHBIH
WCTOYHHK, OCBEIIEHHOCTh, SIPKOCTh; IIOCKOE 3€pKaio, chepudeckoe 3epkano, (OKyc, MHUMBIA (OKYC,
¢doxanbHas IIOCKOCTh, ONITUYECKas cujia c(hepruuecKoro 3epkaia, yBeJIruueHue 3epKaia, IJiaBHas ONTHYeCcKas
ocb, MOOOYHAs ONTHYECKas OChb, IOKa3aTellb NPEJOMJICHHUS, MNPEIENbHbIM Yol TIOJHOIO OTpa)XeHMUs,
CBETOBOJl, TOHKas JIMH3a, (OKYCHOE pacCTOsSHHWE M ONTHYEeCKas CHJia JIMH3bI; CKOpPOCTh CBETa,
MOHOXpOMaTH4Y€eCKas BOJIHA, MHTEp(EepeHIINOHHAs U AU(PpaKIIMOHHAsS

KapTUHBI, KOTEPEHTHBIE BOJHBI, 30HBI DpeHens, BEKTOPHbIE IuUarpaMMbl, paspellarlias CrocoOHOCTb
ONTUYECKUX MPUOOPOB; CHEKTP M3ITYUYEHHUS,, UHTEHCUBHOCThH 3JIEKTPOMArHUTHOTO M3JIy4€HUs, CIEKTpalbHbIe
npuOOpHI, HEMpephIBHBIE M JIHMHEHYAThle CIEKTPbI, CHEKTPAIbHBIA W PEHTTCHOCTPYKTYpPHBIM aHAIIU3,
yabTpaduonaeToBoe M MHOpPAaKpacHOE H3Iy4YeHHs, PEHTTCHOBCKHE JIydyd; COOCTBEHHOE BpeMms,
PENATUBUCTCKMM MMITYJIbC, Macca IIOKOsl, 3HEpPrus II0KOs, PEIATUBUCTCKAs KUHETHUYECKas >SHeprus,
a0COJIOTHO YepPHOE TEeJ0; KBaHT, (DOTOH, SHEPTHs U UMITYJIbC (POTOHA, MOJIEIb

ToMcona, miaHerapHas MOZENb aTOMa, MOJENb aroma Bojopoja mo bopy, 3Heprus HMOHM3ALUH, BOJIHBI
BEPOATHOCTH, Ja3ep, MHAYIIUPOBAHHOE M3TyuyeHUE, HEeJINMHEeHHas oNTHKa; anb(da-, OeTa- U raMMa-u3iydyeHue,
MIEPUOJI NOJIypacnana, U30TONbl, HEUTPOH, MPOTOH, SAEPHBIE CHJIbI, CUJIBHOE B3aWMOJCHCTBUE, THATrPaAMMBI
deilHMaHa, BUPTYaJIbHbIE YACTHUIIBI, ME30HBI, HYKJIOHBI, SHEPTHs CBSI3M ATOMHBIX SI€p, YAEIbHAs IYHEPrus
CBA3M, DHEPreTUUYECKUN BBIXOJ SIACPHBIX PEAKLUH, SIACPHBIA PEAKTOp, KPUTHUUECKAs Macca, TEPMOsIEPHbIE
peaxiuu, 103a U3JIy4eHHUs; aHTUYacTULa, TO3UTPOH, HEUTPUHO, IPOMEKYTOUHBIE O030HBI, JIENITOHBI, aJIPOHBI,



OapuOHbI, ME30HBI,

KBapKH{, TJIFOOHBI; T€OLEHTPUYECKAs M TEIMOLEHTPUYECKAas CUCTEMa MHpa, ACTPOHOMHUYECKAsl €IMHHMIIA,
CBETOBOM I'0Jl, CBETUMOCTb 3B€3[1, INIaHETHl CONTHEYHON CUCTEMBI, TaTaKTHKA;

- TMOHUMATh CMBICI OCHOBHBIX (DM3MYECKHX 3aKOHOB/IIPHHLMIIOB/YpAaBHEHHI: KMHEMAaTHUYECKUE YpPaBHEHUS
JBMKEHUS B BEKTOPHOM U CKaNISIpHOI (popMax Juist pa3MUYHbIX BUIOB JIBUKECHUS,

npeoOpasoBanusi ['amunmesi; OCHOBHOE — yTBEp)KICHME  MEXAaHUKH, 3aKOHb HBIOTOHA, TPUHIUI
OTHOCUTEJIBHOCTH B MEXAHHUKE, 3aKOH BCEMUPHOIO TATOTEHHUs, 3aKOH ['yka, BTOpod 3akoH HproToHa s
HEUHEPLMAJIbHOW CHCTEMbl OTCUETAa; 3aKOH COXpPAaHEHUs HMIIyJIbca, YpaBHEHHE MeIepcKkoro, 3akoH
COXPaHEHUS MEXaHUUYECKOM 3HEpPTruu, TeopemMa 00 U3MEHEHUH KMHETUYECKOW SHEPTUH, YpaBHEHUE U3MEHEHUS
MEXaHWYECKOM SHEpPruM NOJ JEUCTBHEM CHJI TPEHUsS, TeopeMa O JBW)KEHUU LEHTpa MacC, OCHOBHOE
YpaBHEHUE JWHAMHUKHU BpaIaTEeIbHOIO JBMXKEHHMSI TBEPAOTO TENd, 3aKOH COXPAHEHUsS MOMEHTAa UMITYJIbCa,
YCIIOBHSI paBHOBECHsI TBEpIAOro Ttena; 3akoHbl ['yka, Ilackans u Apxumena, ypaBHeHue bepHyuu;
3aBHCHUMOCTh YacTOThI U Mepuo/ia CBOOOJHBIX KOJeOaHUN OT CBOMCTB CUCTEMbI, YPABHEHUS IBUKCHUS I
rpy3a, NOJBEIIEHHOTO Ha MPYXKUHE, 1 MATEMaTU4YECKOTr0 MasiTHUKA, YPAaBHEHUs JBUKEHHUS JUIS 3aTyXAOIINUX
U BBIHYXKJICHHBIX KOJIe0aHUIl, METOJ] BEKTOPHBIX JIUarpaMM, 3aKOH COXpPaHEHUS SHEPTUM JJi TapMOHUYECKUX
KoseOaHui; ypaBHEHHE Oerymield BOJHBI, NpUHIMI [IOWreHca, YCIOBHS MaKCHMyMa W MHHHMYyMa
UHTEpPEPEHINH, 3aKOH IPEJIOMJICHUS BOJIH; OCHOBHBIC IOJIOKEHHUS MOJEKYISPHO-KHHETHYECKON TEeopHuH,
ra3oBble 3aKOHbI, YPAaBHEHHME COCTOSIHUS WJCAIbHOTO Ta3a; OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TeopuH, pacupeaenenre MakcBesuia; 3aKkOHbl TEpMOJIMHAMUKHU, Teopema KapHo, mpuHIUIIbI
JEHCTBUS TEIJIOBOW M XOJOAWIBHOM MAaIIMH; 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS KUAKOCTU OT JIABJICHMUS,
uarpaMma paBHOBECHBIX COCTOSIHMM HUAKOCTH M rasa, 3aBUCUMOCTH YAEIbHOM TEIIOTHl MapooOpa3oBaHus
OT TEMIEPATYPbl; 3aBUCUMOCTb BBICOTHI MOJHATHUS KUJKOCTU B KaWJUIAPE OT IMOBEPXHOCTHOTO HATSKEHMS,
paauyca KaHajla Kanuwuisipa U IVIOTHOCTH JKUJKOCTH, BIMSIHUE KPUBU3HBI IOBEPXHOCTH HA JaBJICHUE BHYTPHU
AKUIKOCTH; 3aBUCUMOCTb TEMIIEPATyphl IJIABJIECHUS OT JABJIECHHUs, 3aBUCUMOCTb THIIAa KPUCTAJIa OT Xapakrepa
B3aMMOJICHICTBUSI aTOMOB M MOJIEKYJ, OOpa3ymoIIMX KpPUCTA; B3aMMOCBS3b MEXIY TeMIEpaTypHbBIMU
KO3 QHUIHEHTaMU JIMHEMHOTO U 00BEMHOI0 paclivpeHus; 3akoH KyloHa, MpUHIMIT CyNepHo3ULuu MoJei,
TeopeMa ['aycca, mpuMeHeHHne TeopeMbl ['aycca K pacdery paziudHbIX IEKTPOCTATUYECKUX IOJIEH, CBS3b
MEXy HalpsLDKEHHOCTBIO 3JIEKTPOCTATHUECKOIO TMOJSI M Pa3HOCTHIO MOTEHIMAIOB, 3aBUCUMOCTh €MKOCTH
CHUCTEMBbl KOHJEHCATOPOB OT THIAa HUX COEAMHEHMs; 3akoH Oma ans yuyacTka uenu, 3akoH Oma B
mudpdepeHunanbHol  (opMe, 3aBHCUMOCTh DJIEKTPUYECKOrO COMPOTHUBIEHUS OT TEMIEPaTypbl, 3aKOH
Jbxoyns-JleHna, 3aKOHOMEPHOCTH MOCIEA0BATEIBHOIO U MapaIeIbHOTO COEIUHEHUI MPOBOAHMKOB, 3aKOH
Owma anig nmonHoM nemnu, 3akoH Oma ais ydactka nenu, coaepxaiero 2JC, npasuna Kupxroda, rpanuiist
NPUMEHUMOCTH 3akoHa OMa, 3aKOH JIEKTPOJIM3a; MPUHLMI CyMeprno3uLuy, 3akoH buo-Casapa- Jlannaca (B
BEKTOPHOW M CKalsipHOM (hopmax), 3akoH Ammepa (B BEKTOpHOWH M cKajsipHOW (opmax), (opmyna s
pacuera cuiibl JIopeHna (B BEKTOpHON U CKaJIsIpHOM hopMmax),

IIpaBWJIa ONPEEIIEHUS HanpaBieHus cuil AMiiepa u JlopeHna, cBsi3b MeX1y CKOPOCTBbIO CBETAa M MATHUTHOW U
ANNEKTPUYECKON TOCTOSIHHBIMHU, T€OpEMa O LUPKYJISALMU BEKTOpa MAarHMTHOM MHAYKLIMH; NpaBuio JleHna,
3aKOH JJIGKTPOMAarHUTHOMW MHIYKUUH, (YHJAMEHTAIbHOE CBOWCTBO JJEKTpoMarHUTHOro momus (JDx.
MakcBesut); 3aBUCMMOCTh HAMArHUYEHHOCTH (peppOMarHeTHKa OT BEJIMYMHBl MATHUTHOW WHIYKIHMH MOJS B
OTCYTCTBHE Cpefibl (KprBas HamarHnuuBanus); popmyna Tomcona, 3akoH Oma Juist LIeny NePEMEHHOr0 TOKa,
MOIIIHOCTh B IIENHM TEPEMEHHOI0 TOKAa; CBA3b MEXIY IEPEMEHHBIM JJIEKTPUYECKUM U TePEMEHHBIM
MarHUTHBIM TIOJISIMM, KJacCHYecKas TEOpHsl W3JIyuyeHUs, MPUHIUIBI PATUOCBSI3U; 3aKOH OCBEIICHHOCTH,
npuHuun depma, 3aKOHBI T€OMETPUUECKON ONTHKHU, (hopMmya ceprudeckoro 3epKaia U JIMH3bI, TPUHIIUIIBI
MOCTPOEHUS U300pakeHUH B chepuueckoM 3epKalie U JIMH3E, MPABUIIO 3HAKOB MIPH UCIIOIb30BaHUU (POPMYIIBI
TOHKOHM JMH3bI, mpuHIMN [roiireHca-@OpeHens, ycloBUsI MUHUMYMa U MakCUMyMa HMHTep(EpEeHLUMOHHOW U
TU(QPAKIMOHHOW KapTUH, AJIEKTPOMArHUTHAs TEOpHUS CBETa; MEXaHU3M M3JIyUYeHHs] CBETa BEIIECTBOM;
MOCTYJaThl TEOPHUH OTHOCUTENILHOCTH, IpeoOpa3oBanusi JlopeHla, pensTUBUCTCKUN 3aKOH CIIOXKEHHS
CKOPOCTEH, 3aBUCUMOCTb MAacChl OT CKOpPOCTH, PEIATUBUCTCKOE YPAaBHEHUE [BUKEHUS, IPUHIUI
COOTBETCTBUS, (popmyna DHHIITEHHA, PENATHBUCTCKOE COOTHOLICHHE MEXIY HSHEprueil M HMITYJIbCOM;
runote3a [lnanka, Teopus ¢orodddexra; cnekTpanbHble 3aKOHOMEPHOCTH, MOCTynatel bopa, rumoresa e
Bbpoiins, cootHomenune HeomnpenenenHocten ['eizenbOepra, mpunnun Ilaymum, Ilepmommueckass cucrema
xuMHuueckux semeHToB JI. M. MenzaeneeBa, npyuHIMI ACUCTBUS J1a3€pOB; 3aKOH PAaJUOAKTUBHOIO pacnaja,
MpaBUJIO cMelleHust; runore3a [laynu, cynmHocTs pacnana

AJIEMEHTApHBIX YaCTHUIl, €IWHas Teopus cJIabbIX M DSJICKTPOMArHUTHBIX B3aUMOJICHCTBUMN; THIIOTE3bI
MPOUCXOXKACHUS U pa3BUTHs COJTHEYHOW CHCTEMBI, 3aKOH Xab071a;



- U3MEPATh. MIHOBEHHYIO CKOPOCTb M YCKOPEHHME IIPH PAaBHOMEPHOM NPSIMOJIMHEHMHOM IBUKCHHH,
LEHTPOCTPEMUTENBHOE YCKOPEHHE ITPH PABHOMEPHOM JIBHYKEHUH 110 OKPY>KHOCTH; Maccy, CHILY,

CHJTy BCEMHPHOTO TSATOTECHUS, CUITy YIPYTOCTH, CHITy TPEHUS, BEC TeJla; LIEHTPOOCKHYIO CHITY;

- HCII0JIb30BATh [TOJIyYE€HHbIE 3HAHUS B IIOBCEIHEBHOM JKU3HM, HAIIPUMED, YUET OTHOCUTEIbHOCTHU ABU)KEHUS,
WHEPLUMH, TPEHUSI IPU IBUYKEHUU IO Pa3IMYHBIM [TIOBEPXHOCTSIM, HEBECOMOCTH U MEPErpy30K IIPU ABHXKEHUU
B HEHHEPIMAIBHBIX CHCTEMax oTcyera (JTUQT, CaMOJIET, TI0e3]1), OLICHUBAHUE PAOOTHI PA3IUIHBIX CHII (IIPH
IIO/IbEME, CKOJIBKEHUM WM Kau€HUU T'PY30B), CPABHEHUE MOILIHOCTU PA3JIMYHBIX JBUraTelied, YUeT 3aKOHOB
BpAaIlaTEeIbHOTO JIBWKECHUS NpPU OO0Y4YeHUH (PUTYpHOMY KaTaHWIO, THMHACTUYECKOH IMOATOTOBKE, 00YYEHUHU
IPBDKKaM B BOJY C BBICOKOIO TpPaMIUIMHA; IPU IOMCKE YCTOMYMBOIO IIOJIOKEHHS B Pa3INYHbIX
o0CTOATENbCTBAX; HpU OOYYEHMM IUIABAHUIO PA3JIMYHBIMM TEXHHUKAMH; Yy4eT pas3IMYHbIX CBOMCTB
ra3oo0pasHbIX, JKMIKHX W TBEPAbIX TeJ, CBOMCTB Tra30B; Y4YeT SBJIECHUS pE30HAHCA, IOHUMaHUE
(GYHKLIMOHMPOBAHUS Cep/lla YelIOBeKa KAaK aBTOKOJIEOAaTeIbHOM CUCTEMBI; YMETh OTJIMYAaTh MYy3bIKaJIbHBIE
3BYKM OT INyMa; MPU ONEPUPOBAHMM IOHATHUEM «BHYTPECHHSS DHEPrUs» B IIOBCEIHEBHOM MXHM3HU; Y4YeT
HEOOpPaTUMOCTH MPOLECCOB B IMPUPOAE MPU MPOBEACHUU PA3IMUHBIX 3KCIIEPUMEHTOB; YYET BIAKHOCTH MpPHU
OpraHM3aly COOCTBEHHOM >KM3HEAEATEIbHOCTH; YMETh II0JIb30BaTbCcid MPUOOpaMM [UIsl HU3MEpPEHUs
BJIQKHOCTH; Yy4Y€T KaNWUISPHBIX SBICHUM B OBITY; HpPU 3aMOPAKMBAHWU IPOJYKTOB, IpPU TOKYIKE
MOHHUTOPOB, U3TOTOBJICHHBIX HA TEXHOJOTUU KUJIKUX KPUCTAJUIOB; YUYET pacIIMpPEHUs TeJ NPU HarpeBaHHH,
0cOOEHHOCTEH BOJBI NPU 3aMOPAKUBAHHUM;, y4eT B OBITY SIBICHHS DJICKTPHU3ALMU TEJN; MPHU COOIIOJCHUU
IIpaBWJI TEXHUKH 0€30IaCHOCTU IpU paboTe C MEKTPUUYECKUMHU NpUOOpamu, MIOHUMaHUE MPUHIMIA PabOTh
aKKyMYJIATOpA; MCIOJIB30BAHNE 3HAHHWH IOJYIIPOBOJHUKOBOM (M3UKU TPU BHIOOpE pazIMuHON LU(GPOBOIMA
TE€XHUKH; TOHUMaHUe UHPOpMaLUU 00 N3MEHEHUH MarHUTHOT'O TOJIS

3eMaM M €ro BIUSHUM Ha CaMOYYBCTBHE YEJOBEKa, HCIOJIb30BaHUE 3HaHUH mpu pabore ¢
3JIEKTPOM3MEPUTENIBHBIMUA  IPUOOpPaMHU; TOHUMATh HPUYMHY [OTEPh SHEPIMM B 3IIEKTPOTEXHUYECKUX
YCTPOMCTBAX; y4eT sBJICHUs HaAMarHWYMBAaHUSA U pa3MarHUYMBaHUA MpU paboTe ¢ HUPPOBBIMU HOCUTEISIMU
uHpopMalMY; IOHMMaHHEe O0OpaTHOM CBs3U; HPPEKTUBHOE HCIOIB30BAaHUE 3JIEKTPOIHEPrUH B OBITY,
[IOHMMaHHe BKJIFOUEHHOCTH KaX0r0 noTpeOuTeNs AIIEKTPOIHEPTUH B YHEPrOCUCTEMY
ropoJia/pernoHa/cTpaHbl; MOHUMATh MPUHLIUIIBI (PYHKIIMOHUPOBAHUSI MOOMIIBHOM (COTOBOI) CBSI3U, TOHUMATh
TEHJICHIIMM Pa3BUTHUS TEJIEBUEHUS (TIepexo «Ha LHPPY»);

KOPPEKIMs 3pEeHUsl C MOMOUIbI MOJ00pa OYKOB, JIMH3, BbIOOp (oToammapara, Omupasch Ha 3HAHUE €ro
ONTUYECKUX XAPAKTEPUCTHK; OIIEHMBATh IpPEJENbl pa3pellaroniel CocOOHOCTH pPa3IMYHbIX ONTHYECKHX
npuOOpOB; 3HATh TMOJIOKUTEIBHOE M OTPULATEIbHOE BIUSHUE YIAbTPa(UOIETOBOTO W3IYYEHUS Ha
YeJI0BEYECKUM OpraHu3M;

y4YEeT OTHOCUTENILHOCTH IPH OLIEHKE PACcCTOSHUM, CKOPOCTH; MOHUMaHKHe MPUHIUIIOB co3aaHus GoTtorpadum;
OLICHHUBATh «IHEPIeTUYECKUI BBIXO/) JIA3EPHOI0 M3JIY4YECHHsI, NCIOJIB3YyEMOI0 B MEAUIMHCKUX LENAX; 3HATH
CIOCOOBI 3aIIUTHI OT PaJMOAKTUBHBIX M3JIy4eHHH; KpUTUYECKH OLIEHUBATh aCTPOHOMHUYECKYIO MH(POPMALIUIO
B Pa3JIMYHBIX UICTOYHHUKAX.

BoinyckHuK Ha yriyOJ€HHOM YPOBHE MOJTYYUT BO3MOXHOCTh HAyUUTHCS:

* IPOBEPSTH IKCIIEPUMEHTAIBLHBIMU CPEICTBAMHU BBIIBUHYTHIE TUIIOTE3bI, (POPMYIHPYS LEIb HCCIIeI0BaHuS,
Ha OCHOBE 3HAHUS OCHOBOIONAralOUINX (PU3MUECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

* OINHUCHIBaTh U aHATU3UPOBATH MOJYUYEHHYIO B PE3yibTaTe

MIPOBEICHHBIX (PU3NYECKUX IKCIIEPUMEHTOB MH(OPMAIINIO, OTPEAEIISATh €€ I0CTOBEPHOCTH;

* IOHUMaTh U OOBSACHATH CHUCTEMHYIO CBSI3b MEXAY OCHOBOMNOJAralmllMMU HAayYHbIMU TOHSATUSAMHU:
IIPOCTPAHCTBO, BPEMs1, MaTepus (BEIIECTBO, MOJIE), ABMKEHNE, CUIIA, SHEPTHS;

* pemarb DJKCHEPUMEHTAIbHBIC, KAaYECTBEHHbIE WU KOJMYECTBEHHBIE 3aJaud OJMMIIMAJHOIO YpPOBHS
CJIO’KHOCTH, UCTIOJIb3Ys (PU3UYECKHE 3aKOHBI, a TAKXKE YPAaBHEHMS, CBS3bIBAIOIINE (PU3HMUECKUE BETUUNHBI;

* QHAIM3MPOBATh TPAHUIBI TNPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, IIOHUMATh BCEOOLIUI XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

* (GopMynupoBaTh U pelIaTh HOBBIE 3a/1a4H, BO3HUKAIOIINE

B X0/i¢ y4eOHO-UCCIIE0BATENILCKOM U IPOEKTHOM NeSITEIbHOCTH;

* YCOBEpPILEHCTBOBATh MPHUOOPBI U METO/IbI HCCIIEAOBAHUS B COOTBETCTBUU C ITOCTABICHHON 3a1auel;

* MCIOJb30BaTh METOABI MATEMATUYECKOTO MOACINPOBAHNS,

B TOM YHCJIE€ IPOCTEHIIINE CTATUCTUYECKHE METOABI 1151 00pabOTKH pe3yabTaTOB KCIIEPUMEHTA.

OObecneunTh TOCTUKEHUE IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS

OCHOBHOHI 00pa3oBaTeiIbHON NpOrpaMMbl, CO3[aTh OCHOBY JJS CAaMOCTOSITEJIBHOTO YCIHEIIHOTO YCBOEHHS
0o0y4aroIMMHUCST HOBBIX 3HAaHWWA, YMEHHWH, BHIOB U CHOCOOOB JEATENBHOCTH JIOJDKEH CHUCTEMHO -



JesTeIbHOCTHBIN M0IX0A. B COOTBETCTBUM € 3TUM MOJIXO0I0M
MMEHHO aKTMBHOCTb OOYYaIOLIMXCS MPU3HAETCA OCHOBOM JAOCTHIKEHMsI pa3BUBAIOIIMX LieJeid oOpa3oBaHuUs -
3HaHUS HE IepelaloTcs B TOTOBOM BHUAE, a JOOBIBAIOTCS Y4YallUMHUCSA B IPOLECCE IO3HABATEIBHOM
IEsITebHOCTH.
B pesynbrare yueOHO-HCCIe10BaTEIbCKON M MPOEKTHON AEATEIBHOCTH BBIITYCKHHK ITOIYYUT MPEICTaBICHHE:
* 0 (urocopckux M METONOJIOTUYECKUX OCHOBAHUSX HAyYHOW JESITEIbHOCTH M HAayYHBIX METO/aX,
MPUMEHSEMBIX B UCCIIEIOBATEIBCKON U MPOCKTHON JCATEIbHOCTH;
* O TaKHMX MOHATHSX, KAK «KOHIICTIIUSY, «HAYYHAsI THUIIOTE3a»,
«METOJ», «IKCIEPUMEHT», «HAAECKHOCTh THIOTE3BI», «MOJIENb», «METOJ cOopa» M «METO] aHalIHu3a
JAHHBIX»;
* 0 TOM, Y€M OTJIMYAIOTCS UCCIIECOBAHUS B T'YMAaHUTAPHBIX 00JACTAX OT UCCIIEIOBAHUI B €CTECTBEHHBIX
HayKax;
* 00 ucropuu HayKH;
* 0 HOBeMIIMX pa3paboTKax B 00JIACTH HAYKHU U TEXHOJIOTHUH;
* 0 TMpaBWwIaXx M 3aKOHAX, pEryJupylOIlUX OTHOUIEHHS B Hay4yHOW, H300peTaTesibckO U
UCCIIEI0BATEIbCKUX 00IaCTAX AESATENbHOCTH (IIATEHTHOE MPaBo, 3allliTa aBTOPCKOro MIpaBa U T. 11.);
* 0 JIeATE]IbHOCTH OpraHu3alMid, COOOLIECTB M CTPYKTYp, 3aUHTEPECOBAHHBIX B pe3yibTaTax
UCCJIEJIOBAaHUM U NIPEIOCTABIISAIONIMX PECYPCHI AJIs IPOBEACHUS UCCIEA0BAaHUN U pealu3aliu IPOEKTOB
(onmpl, TOCyTapcTBEHHBIE CTPYKTYPHI, Kpayn(haHAUHTOBbIE CTPYKTYPHI H T. II.).
BBIITyCKHHMK CMOXeET:
* pemarb 3aJauu, HaXOIIUecs Ha CThIKE HECKOJIBKUX YUeOHBIX AUCHUIUIMH (MEXIIPEIMETHBIE 3a/1a4H );
* WCIOJB30BATh OCHOBHOM aJITOPUTM HCCIICAOBAHUS MPH PEIICHUH CBOMX Y4eOHO-TTO3HABATENbHBIX 33/1a4;
* HUCNOJb30BATh OCHOBHBIC IPUHIMIIBI TNPOEKTHOW JEATEIBHOCTH MPH PpEIIEHUH CBOUX Y4eOHO-
IIO3HABATEJIbHBIX 33/1a4 U 33J]ay, BOSHUKAIOLIUX B KYJIbTYPHOM U COLMAIBHON XKU3HH;
* HCMOJb30BATh 3JIEMEHTHl MATEMAaTHUECKOT0 MOJICIMPOBAHUS IIPU PEIIEHUH UCCIIEI0BATENIbCKUX 3a/1a4;
* HCIIOJIb30BaTh JIEMEHTHl MaTEMaTUYECKOI0 aHaIu3a JUIsl HHTepIpeTalui pe3yIbTaToB, MOTYYEHHBIX B
X0Zi€ y4eOHO-UCCIIEI0BATENBbCKON PaOOTHI.
C Touku 3peHHs (HOpMUPOBAHUS YHUBEpPCAJIBHBIX Y4eOHBIX JEHCTBHM, B XOJ€ OCBOEHHUS NPUHIIMIIOB
yueOHOMCCIIe10BAaTENbCKON U TPOEKTHOM J1eATENbHOCTEN BBIITYCKHUK HAyYUTCS:
* (opMyIHpPOBATh HAYYHYIO THIIOTE3Y, CTABUTH LIEJTh B paMKaX UCCIIEIOBAHHS U TIPOCKTHPOBAHUS, UCX OIS
U3 KYJIbTYPHOM HOPMBI U cCOO0pa3yscCh C NMpeAcTaBiIeHusIMU 00 obmiem Ouare;
* BOCCTAaHABIIMBAaTh KOHTEKCTHI W TIYTH pPAa3BUTHS TOTO WM WHOTO BHJA HAyYHOW JEATEIHHOCTH,
OIIpeieIsAst MECTO CBOET0O MCCIIEI0OBAHUS WIN IIPOEKTA B OOIIEM KYJIbTYPHOM IIPOCTPAHCTBE;
* OTCJICKUBATh W TPUHAMATh BO BHHMaHWE TPEHIbl W TEHACHIMH Pa3BUTHS PAa3JIMYHBIX BHUIOB
NeSITeIbHOCTH, B TOM YHUCII€ HAYYHBIX, YUUTHIBATh X MPHU MOCTAHOBKE COOCTBEHHBIX LIENIEH;
* OILIGHUWBaTh pecypchl, B TOM 4HCJIE W HeMaTepualibHble, TaKWe, KaK BpeMs, HEOOXOIUMBbIE JUIs
JOCTHOKEHUS TIOCTABIICHHOM 11eMH;
* HaxOAMTh paA3IMYHbIE HCTOYHMKH MaTepHAbHBIX M HEMaTepHaJbHBIX PECYpPCOB, MPEIOCTABISAIOIINX
CpeZCTBa /sl IPOBEACHUS MCCIEIOBAaHUN M pealn3aliu MPOEKTOB B PA3TUYHBIX 00JACTAX AEATENbHOCTH
4eJI0BEKa;
* BCTyNaTh B KOMMYHHUKAIIMIO C JEpXKATEISIMUA DPA3UYHBIX THIIOB PECYPCOB, TOYHO W OOBEKTHBHO
NpPE3eHTYs CBOM MPOEKT WM BO3MOXKHBIE pE3yJbTaThl HCCIENIOBAaHUS, C LeNblo 00OecrneveHus
POJYKTHBHOTO B3aUMOBBITOJTHOTO COTPYAHHYECTBA;
* CaMOCTOSATENBHO ¥ COBMECTHO C JPYTUMH aBTOPaMHU pa3padaThIBaTh CHCTEMY MAapaMETPOB U KPUTEPHEB
otleHKH A((HEKTUBHOCTH U MPOAYKTHBHOCTH PEATH3AlUN MPOEKTa WM WCCIICAOBAaHUS Ha KaXIIOM dTare
peau3aiyy 1 Mo 3aBepuIeHUH padboThI;
* QJICKBAaTHO OLICHMBATh PUCKU pEAIM3allUM MPOEKTa M MPOBEACHUS MCCIEOBAHUS U INPEIyCMaTpUBATh
yTH MUHUMU3AIUH 3THX PUCKOB;
* aJIeKBaTHO OIICHMBATh IMOCJIEICTBHS pPeaH3allMi CBOETO MPOeKTa (M3MEHEHHUs, KOTOPBIE OH MOBJICUET B
KHU3HHU IPYTUX JIO/EH, COOOIIECTB);
* QJICKBATHO OIICHMBATH JaJbHEUIIEe Pa3BUTHE CBOETO MPOEKTA WM MCCIEIOBaHUSA, BUACTh BO3MOXKHBIC
BapHUaHTHl IPUMEHEHHUS PE3YJIbTATOB.

TeMbl IPOEKTOB
1. IlpoBemuTe WCTOPUYCCKYIO PEKOHCTPYKIIMIO TIOSIBJICHHWSI HOBBIX MOJCIECH aBTOMOOWIECH (mm3aitH —




a’poMHAMHUYECKHE CBOMCTBA, ITAPOBOM JABHUTATENb - JBUTATEh BHYTPEHHETO CTOPAHIS).

2. Cpenaiite IeHCTBYIOLINI MaKeT, IEMOHCTPUPYIOIINN PEAKTUBHOE JBHKCHUE.

3. CropoekTupyiTe yCTaHOBKY, MTO3BOJISIONIYIO MMPOJIEMOHCTPHUPOBATH BOSHUKHOBEHHE BOJIH ITyHAMH.
4. CrpoekTupyiTe Kadeiu, MY ABMKEHNH KOTOPHIX BO3HUKAIOT OUEHUSI.

TeMsbl poexToB

1. TlpeacraBeTe hoTOMaTEpUalbl, T0Ka3bIBatomye ocHOBHBIE nonoxeHnss MKT B sknuBoii U HEXXHUBOI MpUpoZe.

2. CkoHCTpyupyiiTe BoJOCHOH rurpometp. Onpeaenante ONTUMaNIbHBIE YCIOBHS €ro ()yHKIIMOHUPOBAHHSL.

3. Ouenure [JaBleHHE TOJA HCKPUBJIECHHOH MOBEPXHOCTHIO JKHAKOCTH (pacTUTENBHOE MAaciio - OJMBKOBOE,
ITOACOTHETHOE).

4, OHGHI/ITG MCXAaHUYCCKOC HAIIPSIKECHUEC, BOSHUKAIOIICC B HOXKKAX CTYyJida, HA KOTOPOM BbI CUAUTE.



Kpurepun oneHuBanus pa3an4HbIix popm padoTsl 00y4arOmMXcs Ha

Ypoke OIIeHKa YCTHBIX OTBETOB YYalquXxcsd

OTMeTKa

XapaKTepncnma 0TBETAa

Onenka «5»

Onenka «5» cTaBUTCSI B TOM cJIy4dae, ec/Id yyaimiics:

*O0Hapy:XKuBaeT TMOJHOe MOHMMaHHe (HU3NYECKOH CYLHIHOCTHM paccMAaTPHUBaeMbIX SIBJEGHMH U
3aKOHOMepHOCTeli, 3HaHHe 3aKOHOB WM TeOpHii, yMeeT MOATBEPAUTh HX KOHKPETHbBIMH IPpHMepaMu,
NPUMEHUTH B HOBOM CUTYallMH M NIPH BbINOJHEHNHU NPAKTHYECKUX 3a/1aHUIi.

°/laeT TouHOE OonpeaeIeHNe U NCTOJIKOBAHNE OCHOBHBIX MOHATHI{, 3aKOHOB, TEOPHii, a TAK:Ke MPaBUJIbHOE
onpeneneHue GU3NIECKNX BEJTMYUH, UX ¢IHHUL U CIIOCO00B H3MepeHH.

*TexHMYeCKH rPAaMOTHO BBINOJIHSAET (PU3NYECKHE ONBITHI, YePTEKH, CXeMbI H IPAQHUKH, COMYTCTBYIOLIHE
0TBeTY, IPABHJILHO 3aHChIBAET (POPMYJIbI, I0/1b3YSACH IIPUHATOIH CHCTEMOIi YCJIOBHBIX 0003HAYECHMIA.
°Ilpu oTBeTe He MOBTOPSIET JOCJOBHO TeKCT yUeOHNKA, a yMeeT 0TOOpaTh IJ1aBHOE, 00HAPY:KMBaeT
CaMOCTOSITEJILHOCTh U APTYMEHTHPOBAHHOCTDH CY:KI€HHUIi, yMeeT YCTAHOBHTDH CBA3b MEKIY H3y4YaeMbIM H
PaHee M3yYEHHBIM MATEPHAJIOM 0 Kypcy (PU3HKH, a TAKAKe C MATepPHaJIOM, YCBOCHHbIM MPH U3Y4YeHUHU
APYTrUX CMEKHBIX NPEIMETOB.

*YMeeT NOAKPENUTHb OTBET HECJI0KHBIMHU ICMOHCTPALHOHHBIMH OIIBITAMM.

*YMeeT 1ejIaTh aHAJIN3, 00001 eHUs U COOCTBEHHBbIE BHIBOJIbI 10 0TBEYaeMOMY BOIPOCY.

'YMeeT caMoCTOSITEJIbHO M PAlMOHAJIBLHO PadoTATH € Y4eOHMKOM, JOMOJHUTEJLHOH JUTEepaTypoil u
CIIPABOYHHKAMM.

Ounenka «4»

OI_IeHKa «4» cTaBUTCSA B TOM ciIydae, €CJId OTBET YAOBJIICTBOPACT HA3BAHHBIM BBIIIC

Tpe6OBaHI/I$IM, HO yanHﬁCHI

. Jonyckaer oqHy Herpy0yro omim0Ky ujiu He 0oJiee IBYX HeJOUETOB U MOKeT X UCIIPABUT
CaMOCTOSITEJIbHO, HJIM MPU MOMOIIM HeGO0JIbIIOH MOMOIIH YYHTeJIs.

. He o61agaeT 10cTaTOYHBIM HABBIKOM PaGoThI €O CIIPABOYHOI JUTEepaTypoii (Hampumep,

YYEeHHK YMeeT BCe HaliTH, NPaBUJILHO OPHEHTHPYETCsl B CIPABOYHHUKAX, HO pad0TaeT MeJIeHHO).

Onenka «3»

Onenka «3» cTaBUTCS B TOM Ciy4ae, €CiIM Y4alluics IPaBUIIbHO TOHUMAET
(U3NIECKYIO CYIIIHOCTh PACCMATPHBACMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO TIPU

OTBETC:
. O0Hapy kuBaeT 0T/ bHbIEe IPO0eEJIbl B YCBOCHHH CYIIeCTBEHHBIX BOIPOCOB Kypca (PU3HMKH,
He NpensiTCTBYIONIMe Aa/bHelilleMy YCBOeHHIO IPOIPAMMHOI0 MaTepuaa.
° HcnbiThiBaeT 3aTPyAHEHMs] B NpPHMeHeHMH 3HAHUMH, He00XOAMMBIX [Js pelleHHMs] 3aaaqy
Pa3IMYHBIX TUIIOB, IPU O0bSICHEHUU KOHKPETHbIX (U3HUYECKHX BJIEHUH HA OCHOBE TeOPHii M 3aKOHOB,
WM B MOATBEPKIeHUU KOHKPETHBIX IPUMEPOB NPAKTUYECKOro IPUMeHEeHHs TeopHii.
. OTBeyaeT HEMOJIHO HA BOIPOCHI YUHTeJIsl, HJIH BOCIHIPOU3BOIMT COAePKAHUE TEKCTA
y4eOHHKA, HO HEAOCTATOYHO MOHMMAET OT/AeIbHbIe BajKHbIE I0JI0KEeHHs1, B 3TOM TeKCTe.

OOHapyKUBaeT HEOCTATOYHOE MOHUMAHHE OTAEJIbHBIX MOJIO0KEHUI NPH BOCIPOU3BEACHUHN TEKCTA
Y4eOHHMKA, HJIU 0TBeYaeT HEMOJHO Ha BONPOCHI YYUTEJIs, J0IYyCKasi OJHY - IBe IpyOble OIMOKH.

Onenka «2»

Onenka «2» cTaBUTCS B TOM CJIy4ae, ecJId y4aluiics:

i He 3HaeT 1 He MOHUMAaeT 3HAYUTEIbHYIO HJIM OCHOBHYIO 4YacTh POrpaMMHOI0 MaTepHaJja B
npejesiax NoCTaBJIeHHbIX BOIPOCOB.

i Hmeet cado copMupoBaHHbIe U HEMOJIHbIE 3HAHUS M He yMeeT MPUMEeHATh UX K PelIeHHI0
KOHKPETHBIX BONPOCOB M 32/1a4 M0 00pa3ily ¥ K MPOBEIEHHIO ONBITOB.

i IIpu oTBeTe (Ha OIMH BOMPOC) AONYyCKAaeT 0oJiee IBYX IPyObIX OIIHOOK, KOTOPbIe HE MOKET
HCIPABUTH a’Ke MPH MOMOIIH YIUTEs.




OueHka NMCbMEHHBIX JA0OPATOPHBIX PA0OT Y4AIIMXCS

OTmeTKa

XapaKTepl/lCTI/lKa 0TBETA

OueHka «5»

OueHka «5» CTaBUTCS B TOM CIIydae, €ClIM yJalluucs:

* BBINOJHUWJI BCIO padoTy B OJIHOM 00BbeMe ¢ co0J/1i0eHrneM He00X0AuMoii
MOCJIeI0BATEILHOCTH MPOBEIEHUA ONBITOB M H3MEPEHHIi;
° CaMOCTOSITEJIbHO M PALIHOHAJILHO CMOHTHPOBAJI HE00X0IUMO€e 060PY/I0BaHHE, BCE ONBITHI
NpOoBeJI B YCJIOBUSIX U PeKNUMAX, 00eCeYNBAOIINX MOJIyYeHUEe MPABUILHBIX Pe3yJbTATOB U
BHIBO/IOB;

c00/1101a,1 TpeGoBaHUsI 6€30MaCHOCTH TPYAA;

. B 0TYeTe MPAaBHJIHLHO U AKKYPATHO BBINOJHUJ BCe 3aNIUCH, TA0IMIbI, PUCYHKH , YePTeKH,
rpaduKy, BoIYHCIEHUs.

Ounenka «4»

Onenka «4» CTaBUTCS B TOM CITy4ae, €CJIM ObLIN BBIIIOJIHEHBI TPEOOBaHUS K OIICHKE
«5», HO yJaluiicsl JOMYCTUJI HEJIOUEThI UM HErpyOble OTMOKH.

Ounenka «3»

Onenka «3» CTaBUTCS, €CITU Pe3y/IbTaT BBINOJTHEHHON YaCcTH TAaKOB, YTO MO3BOJISET
MOJIYYUTh MIPABUIIbHBIE BHIBOJIBI, HO B XOJI€ POBEICHUS OIbITa U U3MEpPEHUI ObLIN
JIOTYIIIEHbI OIIMOKH.

OuneHka «2»

OHGHKa «2» CTaBUTCs, €CJIN PE3YJIbTATHI HC MMO3BOJIAIOT CACIIATh IPABUJIBHBIX
BBIBOAOB, €CJIX OIIbIThI, UBMCPCHU S, BBIYUCIICHUAA, Ha6J'II-OI[eHI/I$I IMPOU3BOJUIUCH
HCIIPABHUIIBHO

Onenka «1»

OreHka «1» CTaBUTCS B TEX CIydasix, KOT/Ia yYaIluHCs COBCEM HE BBITIOIHII paboTy.
Bo Bcex ciydasix olleHKa CHU)KAEeTCsl, €CJIM YYCHHK He COOII01all TpeOOBaHMSI
0€30MMacHOCTH TPy/a.

B tex ClIyduasx, Kkoraga yanHﬁCH IIoKa3sal OpI/II‘I/IHaJ'IbHHﬁ IoAX0J K BBIIIOJIHCHUIO
pa6OTH, HO B OTUCTEC COACPIKATCA HEAOCTATKH, OLICHKA 34 BBIIIOJIHCHUEC pa6OTLI 1o
YCMOTPCHHUIO YUHUTCIIA MOXKET OBITh TTOBBIIICHA TT0 CpaBHCHHIO C YKAa3aHHBIMHA
HOpMaMH.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX PA0OT yUalmxcst

OT1MeTKa

XapaKTepncnma OTBETa

OneHka «5»

OI_IGHKa 5 cTaBUTCA 3a pa60Ty, BBIITOJIHCHHYHO IMOJIHOCTBIO 0e3 omuooK 1 HCJOYCTOB.

Onenka «4»

Onenka 4 craBUTCS 3a pa60Ty, BBITTOJIHCHHYIO ITOJIHOCTBIO, HO ITPU HAJIMYHU B HEl He
Ooiee OJHOM Herpy601”4 OIIINOKH 1 OJHOI0 HEAO0YCTA, HC Ooiee TPEX HEAOUYCTOB.

Ounenka «3»

Onenka 3 ctaBUTCS, €CIIM YYEHUK IPABUJILHO BBIMIOJIHII HE MeHee 2/3 Bcell paboTsl
WK JONYCTHII He Oojiee 0JIHOM rpy0oit OoMOKH U IBYX HEJJOUETOB, HE OoJiee OHOM
rpy0oii u oHOI HerpyOoii omuokH, He OoJiee TpeX HErpyObIX OMNOOK, OJTHON
HEerpyOo# OIIMOKK M TpeX HEOUYETOB, IPH HATUYMH YETHIPEXIIATH HEJOUETOB.

OneHka «2»

OreHka 2 cTaBUTCA, €CITU YUCIIO OINOOK U HETOYETOB MPEBBICUIIO HOPMY IS
OLIEHKH 3 WJIM MPABUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThlI.

Onenka «1»

Omenka | cTaBUTCA, €CITU YYEHUK COBCEM HE BBITOJIHUI HU OAHOTO 3a1aHust. s
OLIEHKU KOHTPOJIBHBIX M MTPOBEPOYHBIX pabOT MO pEeIIeHUIO 33/1a4 Y100HO
M0JIb30BaThCsl 0000IIEHHON HHCTPYKIIMEH 110 TPOBEpKe MUChbMEHHBIX paboT, KOTOpast
MIPUBEJICHA HUXKE.




OueHka TeCTOBBIX padoT y4yaluuxcst

OTmeTKa

XapaKTepHCTmca 0oTBETAa

Onenka «5»

BoinosaHenne pagotsl 90-100%

Ounenka «4»

BoinosaHenne pagorsl 75-80%

Ounenka «3»

BoinosaHenne pagorsl 60-70%

OneHka «2»

Boinosinenue padotsl 50% u MeHee

OueHKa NPOeKTHBHIX PadoT y4alumMxcst

OTMeTKa

XapaKTepHCTmca 0TBETAa

Onenka «5»

Llesab yeTko cpopmyanpoBaHa u ydeauTeabHo odocHoBaHAa. [IpecTaBieH pa3BepHyYThIii MJIaH
NOCTHKEHMS LeJiM npoeKkTa. Tema npoekTa packpbiTa NOJTHOCTBHIO U HCYEPIIBIBAIOLIE.

PaGoTa cogep:KUT J0CTATOYHO NMOJHYI0 MH(OPMALMIO U3 Pa3INYHBIX HCTOYHHKOB. IlpencTaBien anaiamus
CHTyauMii, CKJIAJIbIBABIINXCS B X0/1e padoThl, c1eJaHbl He00X0AUMBbIE BbIBO/IbI, HAMEYEHbI MePCNeKTUBDI
padoTel. PaGoTa oTiiM4aeTcs TBOPUYECKUM IOAX0A0M, COOCTBEHHBIM OPMIMHAJILHBIM OTHOLLICHHEM aBTOPa
K ujee npoekTa. Padora oTiiM4yaercs 4eTKUM U TPAMOTHBIM 0)OpPMJIeHHEM B TOUHOM COOTBETCTBHH C
YCTaHOBJIEHHbIMH NPaBUJIAMHU. BpICTyN/IeHHEe COOTBETCTBYIOT TPeOOBAHMAM I POBEACHHS Npe3eHTauuu,
0HO He BBILLIO 32 PAMKH perjaMeHTa, aBTop BJIajieeT KyJbTYPoil 001LeHNUs C ayIHTOPUE, Tpe3eHTAIUS
XOPOLIO MOAr0TOBJIEHA, AaBTOPY YAAJIOCH 3aMHTEepecoBaTh ayAuTOpHIO. IIpoayKT MoJIHOCTEIO
COOTBETCTBYET TPEOOBAHMSIM KayecTBa (3CTETHYEH, YA00EH B HCIO0JIb30BAHUHU, COOTBETCTBYET
3asiBJICHHBIM LIEJISIM).

Ounenka «4»

[Heab chopmyaupoBaHa, HO He o0ocHoBaHa. IIpencTaBijieH KpaTKuil NJIaH JAOCTH)KEHHUsI LeJIM MPOEKTA.
Tema mpoekTa pacKkpbiTa He NOJHOCTHIO. PafoTa coaep:KMT He3HAUYUTEJbHBbIH 00beM moaXoasiei
HHPOpPMaNMM U3 OrPAHMYEHHOI0 YMCJA OJHOTHIHBIX HCTOYHUKOB. IIpeacraBiieH pa3BepHYThIH 0030p
padoThl MO JOCTUKEHHIO LieJieil, 3asBJIeHHBIX B MpoeKkTe. PaGoTa camocTosiTe/IbHAS, 1EMOHCTPUPYIOLIAsI
Cepbe3HYI0 3aHHTEPECOBAHHOCTbH ABTOPA, NPEANPHUHSATA NMONbITKA NMPeJCTABUTH JHYHBIH B3I/l HA TeMy
MpoeKTa, IpPHMEHeHbI JJeMeHTbl TBopYecTBa. IlpeanpuHATHI NONBITKH o¢opMHUTL padoTy B
COOTBETCTBHM C YCTAHOBJEHHBIMH NPaBWJIAMH, TPHIATh €l  COOTBETCTBYIOIIYI0 CTPYKTYPY.
BoicTynieHne COOTBETCTBYIOT TpPeOOBAHWSAM IPOBeIeHUS TpPe3eHTANHH, OHO He BBINLIO 32 PaMKHU
perjiaMeHTa, HO aBTOP He BJaJeeT KyJbTYpoil o00leHHsI ¢ ayauTOpHel (YMeHHe 0TBe4aTh Ha BONPOCHI,
OKa3bIBATh TOUYKY 3peHust). [IpoyKT He MOJTHOCTHI0 COOTBETCTBYET TPEOOBAHUAM KayecTBa.

Onenka «3»

Lensr chopmynnpoBana HedeTko aubo He chopmynaupoBana. [IpencraBiieHHBbI NJaH He BeleT K
TOCTHKEHUIO e npoekTa. Tema npoekra packpbiTa ¢gparmeHTapHo. bosabmas 4yacTs npeacTaBIeHHOR
MHPOpPMaIMK HEe OTHOCUTCS K TeMe PadoTbl. AHAJU3 3aMeHeH KPATKUM ONMCAHMEM X0Ja M MOopsiAKa
padoThl. ABTOpP NPOSIBUJI HE3HAYMTEJbHbINi HHTepec K TeMe IPOEKTa, HO He INPOAEMOHCTPUPOBAJ
CaMOCTOSITEJILHOCTH B padoTe, He HCIOJIL30BAJ BO3MOMKHOCTH TBOPYECKOro moaxona. B nmucbmenHoit
JacTH padoThl OTCYTCTBYIOT YCTAHOBJIEHHbIEe NMPABHJIAMM NOPAIOK M 4YeTKasi CTPYKTypa, AONMYILIEHBbI
omn0ku B odopMieHnH. BoicTynijieHHMe He COOTBETCTBYeT TpPeOOBAHMSAM IPOBeleHHMsI Npe3eHTaAINH.
IIpoeKTHBI NMPOAYKT He COOTBETCTBYeT TpPeOOBaHMAM KadecTBa (3CTeTHKA, yI00CTBO HMCIOJb30BaHUS,
COOTBETCTBHE 3asIBJEHHBIM IeJIsIM).

Ilepeuyens omudok

I' pyOble ominbKu

1. He3naHue onpeaeeHnii 0OCHOBHBIX NOHSATHI, 3aKOHOB, IPABUJI, OCHOBHBIX NOJI0O:KEHUIT Teopuu, popmy.i,
00IENPUHATHIX CHMBOJIOB 0003HAYeHHUsI (PU3NYECKUX BEJIUYUH, eTUHUI UX U3MEPEHNS.

2. HeymeHmue BbIIeJUTH B 0TBETE IJIaBHOE.

3. HeyMmeHHe NMpUMeHSITH 3HAHMS /151 pelIeHHsI 32124 M 00bsiICHeHUsI GU3HYECKHX SIBJIEHUIl; HeMPaBUJILHO
c(hopMyIMpPOBaHHBIE BONPOCHI 321a41 WM HeBepHbIe 00bSICHEHHUS X0/1a ee pPellleHHs; He3HAHUe IPHEMOB pellleHus
3a/1a4, AaHAJIOTHYHBIX PaHee PelIeHHBIM B Kjacce, OIIMOKH, MOKa3bIBAIOIIME HENPABUJIbHOE IOHMMAHHe YCI0BUS
3a/1a4d WM HENPAaBUJIbHOE MCTOJKOBAHME PellleHN .

4. HeymeHHMe YMTATb H CTPOUTH rpauKH U NPUHIUNHAIbHbIE CXeMBbI.

5. HeymeHHe MoAroToBUTH K padoTe YCTAHOBKY HJIU J1a00paTOpHOE 000py10BaHNE, IIPOBECTH ONBIT, HEOOXOIUMBbIE
pacueTsl, HJIM UCI0JIL30BATh MOJy4eHHbIE IaHHbIE ISl BHIBOJOB.

6. He0Ope:kHoe OTHOLIEHHE K JIA00OPATOPHOMY 000PYI0BAHUIO M H3MEPHUTEILHBIM NPUOOpPaM.

7. HeymeHue onpeaeJuTh NOKa3aHHe H3MEPUTEIBLHOIO NPUGoOpa.

8. HapymeHue TpeGoBaHuii NpaBHJI 6€30IACHOr0 TPY/a NPHU BbLINOJHEHHH IKCIIePHUMEHTA.

Herpy0bie ommoku

1.HeTounoctn popMyIMpOBOK, ONpee/ieHIii, IOHSITHIl, 3aKOHOB, TEOPHii, BLI3BAHHbIE HENOJIHOTOI 0XBaTa OCHOBHBIX
NPHU3HAKOB OMPEIesieMOro MOHITHS, OIIHOKH, BLI3BAHHBIE HECOO/II0/IEeHHEM YCJIOBHUIi POBEIeHUH ONBITA MJIM M3MEPEHHUIA.
2.0mn0KH B yCJIOBHBIX 0003HAYEHHUSAX HA MPUHIMIIHAJIBHBIX CXeMaX, HETOYHOCTH YepTexeii, rpaguKoB, cXeM.
3.JIponyck UM HETOYHOE HANIMCAHUE HAUMEHOBAHUH eTMHUI (PU3NYECKUX BEJIUYHH.

4.HepanuoHaabHbIN BHIOOP X012 pellIeHusl.




Henouernl

1. HepauuoHaibHble 3aIIMCH NIPH BBIYHMCJIEHHAX, HEPALUOHAIbHbIE IPHEMBb] BLIYHCJIEHHH,
npeodpa3oBaHuii U pelleHuii 3aaa4.

2. Apudmernyeckne omMOKH B BEIYHCIEHUSAX, €CIH 3TH OIIHOKH rpy6o He MCKAXKAIOT PeATbHOCTH MOJYyIeHHOTO
pe3yJjbTaTta. 3.0TAe/AbHBIC IOIPELIHOCTH B (OPMYJIHPOBKE BOIPOCA HJIM OTBETA.

4.He0Ope:xHoe BbINOJIHEHHE 3aNIHcell, YepTesxkeii, cxeM, rpaduKoB.

5.0pdorpadpuyeckne U NyHKTYallHOHHbIE OIINOKH.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
Jliia oOyuyeHus: pusmke ydammxcs CTapIIMX KJIAaCCOB B COOTBETCTBHM CO CTaHIApTaMH BTOPOTO MOKOJEHUS
HE0OXOIMMO peann30BaTh CUCTEMHOAEATEILHOCTHBIN MOAX0 ] K npoueccy oOyueHus. JlaHHbBIN MOIX0 MpH
oOyueHuHU yuammuxcs (pU3uKe peann3yercss MpU OpraHu3allUd SKCIEPUMEHTAIBbHON JESITeTbHOCTH KaK B
YPOYHOM, TaK U BO BHEYpPOUHOM (popmarte, pelIeHUU pazIUYHbIX 3a7a4 (MPeAMETHBIX, MEXIPEAMETHBIX U
MeTanpeaMeTHbIX). [1oaToMy mIKONbHBIA KaOWHET (U3UKU JOJDKEH OBITh OCHAIEH MOJHBIM KOMIUIEKTOM
JIEMOHCTPAIIMOHHOTO | JIAO0OpaTOPHOTO 000PYIOBaHUS B COOTBETCTBUH C TIEpEUHEM y4eOHOTro 000py10BaHHS
no (u3MKe M COBPEMEHHBIMH TEHACHIMSIMH B OOJIACTH MPOW3BOJACTBA JAHHOTO CPEICTBA OOydeHUs
(marmpumep, UpPOBBIE TPUOOPHI, MOOMIIBHBIE TU(PPOBBIE JTAOOPATOPUH, UMEIOIINE BBIXO B MHTEpHET, s
opranm3anuu cereBoro ooyuenusil). [Iporpamma kypca pusuku s 10—11 knaccoB. YriayOneHHBIH YPOBEHb
(aBTopsl: O. A. Kpbicanosa, I'. 5I. Mskuies).

YMK «®uzuka. 10—11 xnaccel. YIryOleHHBIH YPOBEHBY.

1. ®usuka. Mexanuka. YriayonaeHHblil ypoBeHb. 10 kinacc. Yue6Huk (aBropsl: I'. SI. Mskuies, A. 3.
CHHSKOB).

2. ®wusuka. MonekynsapHas ¢pusuka. Tepmoaunamuka. YriayOneHHbIH ypoBeHb. 10 kinace. Y4eOHUK (aBTOPHI:
I'. 5. Msikuies, A. 3. CUHSKOB).

3. ®wusuka. DnekTpoauHaMuKa. YTayoneHHbiil yposenb. 10- 11 kinacebl. Yuebnuk (aBropsl: I'. SI. Mskuiues,
A. 3. CUHSKOB).

4. ®usuka. Konebanus u BosHbl. Y1i1yOneHHbIN ypoBeHb. 11 kiacc. Yuebnuk (aBropsl: . SI. Msikumes, A.
3. CHHSKOB).

5. ®wusuka. Ontuka. KBanroBas ¢usuka. YriayOneHHsiid ypoBenb. 11 knacc. Yueonuk (aBtopsr: I'. S.
Mskuies, A. 3. CUHSIKOB).

6. Actponomus. 11 kmacc. YueOnuk (aBrophl: b. A. Boponros -Benbsmunos, E. K. Ctpayr).

7. ®wuzuka. YrinyoneHusit yposenb. 10 kinacc. Meronnueckoe nocodue (asrop A. B. llatanuna).

8. ®wusuka. YrioyosieHHsli ypoBeHs. 11 kiacc.

MeTtoaudeckoe ocobue (aBTop A. B. Illaranuna).

1. ®wusuka. 10—11 knaccel. 3agaunuk (aBrop H. U. lN'ompadapo).

Tadauubl 001Iero Ha3HAYEHHUS
Mexnaynapoanas cuctema eauauil (CH).
[IpucTtaBku asst 00pa3oBaHus AECATUIHBIX KPATHBIX U JOJBHBIX €IMHUII.
du3nuecKue MOCTOSHHBIC,
[[Ixana >neKTPOMarHUTHBIX BOJIH.
[IpaBuna o TexHuke 6€30MaCHOCTH MU paboTe B KaOUHETe (PU3HKH.
Mepbl 6€30MacHOCTH MPH MOCTAHOBKE M MTPOBEICHUH TAO0OPATOPHBIX pabOT MO AIEKTPUIECTBY.
[Topsaok pelieHns KOTMYECTBEHHBIX 3aau.
TeMaTHYecKHe TA0JIHIBI
TpaexkTopust 1BHKEHHUSL.
OTHOCHUTEILHOCTD JBUKCHHS.
Bropoii 3akon HeroTona.
PeakTuBHOE IBUKEHHE.
Kocmuueckwnit kopadiabs «BocToky.
Pabora cubl.
MexaHU4eCKHUE BOJIHHI.
B3aumocBsI3b BpamaTenbHOTO U KOJIeOaTeIbHOTO IBIKESHUH.
. JlunaMuKa CBOOOHBIX KOJICOAHMIA.
10. Bunsr nedopmaruii L.
11. Bunsr nedopmanuii I1.

NooaswdpE
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12.
13.
14.
14.
15.
15.
16.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
50.
51.
52,
53.
54,

bpoynoBckoe nBmwxkenune. [uddysus.
[ToBepxHOCTHOE HATSKEHHUE, KAITUIUISIPHOCTb.
Crpoenne aTMochepsl 3eMITH.
H3mepenue Temrieparypsl.
BnyTtpenuss sHeprusi.
JlBuraresb BHyTPEHHETO CTOpPaHUS.
[1naBnenue, ucnapeHue, KUIICHUE.
JlBurarenb NOCTOSIHHOTO TOKa.
Kpucrannnueckue BelecTna.
ArperaTHble COCTOSIHHSI BEILIECTBA.
CxnxeHue raza npu ero H30TepMUYECKOM CKATHH.
[TepBoe Ha4aIO TEPMOAMHAMUKHY.
Bropoe Hauano TepMOAMHAMUKH.
Pabora rasa B TepMoiuHaMUKe.
AnuabaTtHEIH mporecc.
3axoH ['eit-Jlroccaka.
3akoH boins—Mapuorra.
3axoH [lapss.
ukn Kapno.
JlaBiieHME naeanpHOro rasa.
Omnpenenenue CKOPOCTEH MOIEKYII.
DKBUBaJICHTHOCTh KOJMYECTBA TEIUIOTHI U paOOTHI
KIIJI TenioBoi MallIuHbI.
3axoH Kynona.
JIuHUM HaMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MOJSL.
JIMdIIeKTPUKY ¥ IPOBOIHUKH B IIEKTPUYECKOM IIOJIE.
DIIeKTPOHHO-JTy4eBasi TpyOKa.
[TonynpoBogHUKN.
[ToaynpoBOHUKOBBIN THO.
Tpanszucrop.
DHepreruyeckas cUCTEMa.
Tepmo- u dhoTopesuctop.
IIpocreiinii paguonprUeMHUK.
[TprGopsl MArHUTORIEKTPUYECKON CUCTEMBI.
Cxema rujposIeKTpOCTaHIUH.
Tpancdopmarop.
[lepenaya u pacnpeneneHue 3€KTPOIHEPTUU.
JluHaMuK U MUKPO(QOH.
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
Pagnomoxkanus.
Pentrenosckas TpyoOxa.
OneiT MaiikenbcoHa.
Mopenu cTpoeHus aToMa.
Omnpenenenue 3apsia 3JeKTPOHa.
Jlamma HakaTUBaHUS.
JlaBneHue cBera.
Cxewma omnbiTa Pezepdopna.
55. llenHas saepHas peaxiusl.
56. SlnepHblit peakTop.
57. Jlazep.
58. 3Be3nnl.
59. ConHeuHas cuCTeMa.
60. 3armenus.
61 3emss — miianera COTHEYHOM CHCTEMBI.
62. JlyHa.



63. IlnaHeThl 3eMHOU TPYIITHI.
64. IlmaHeTHI-TUTaHThI.
65. Mansle Tena COIHEUHOM CUCTEMEL.
66. Comnire.
67. Crpoenue ConHua.
68. Hamma "'amakTuka.
69. [lpyrue rajakTHku.
70. T'ma3 kak onTHYecKas CUCTEMA.
71. Onrtuueckue MpuOOpPHI.
KomrutekT mopTpeToB /i kaOnHeTa pu3nkH (Iamnka ¢ IBaaiaThio IOPTPETaMu ).
DJIeKTPOHHBbIE YUeOHbIe U3IaHMs
1. ®wuswuka. bubnuoreka HarmsagHbIX Mocobuii. 7—11 kmaccsl (mox penakiueid H. K. Xannanosa).

IlepeyeHb y4eOHO-METOANYECKOT0 U IPOTPAMMHOI0
o0ecnieyenus no pusuke

ITporpamma:

PaGouas mporpamma. @usmka. 10-11 kiracc. YMK Mskwumea I'. 4. (yrny0.)

Y4eOHUKH U yUeOHbIe IOCOOUS Il yHAIUXCS:

1. ®usuka. Mexanuka. YriayoneHablii ypoBeHb. 10 kimacc. YueOHuk (aBropbl: Mskumes [.5., CunsikoB
A.3).

2. Owusuka. MonekynsapHas ¢pusuka. TepmoanHamuka. YTiayoneHHbIH ypoBeHb. 10 kinacc. YueOHUK (aBTOPHI:
Msxwues I'.4., CunsikoB A.3.).

3. ®wuzuka. DneKkTpoauHaMuKa. YTriayOseHHbI ypoBeHb. 10- 11knacc. YueOnuk (aBTopsl: Msikumes [".51.,
Cunskos A.3.).

4. JlabGopaTopHbIif MPAKTUKYM. JJIsl KJIAcCOB C YIUIyOJIeHHBIM n3ydeHueM ¢usuku. 10 kinacc. YuebHoe
nocodue. Crenanos C.B.

YueOHO-MeTOANYECKHE TOCOOUSI ISl YUNTeJIs
1. ®wusuka. Yrioy6nennslii yposenb. 10 kinacc. Metoauueckoe nocobue lllaranuna A.B.
2. DnextpoHHas Gopma yuyeOHUKa.
HNurepHeT-pecypcnl
1. Enunblit o0pa3oBaTenbHbIi mopTan 1 ceHTSIOps. - [DIeKTpOHHBIH pecypc] - pexKuM JI0CTyIa:
www.1september.ru;
BUHOM. JIaGoparopus 3HaHHH. - [ DIEKTpOHHBIH pecypc] peskum goctyma: Www.metodist.Ibz.ru;
www.km.ru/education - yqeOHbIe MaTepHabl U ciioBapu Ha caiite «Kupumut u Medoanii»
http://video.edu-lib.net - yaeonsie ¢punbmsr hitp://fcior.edu.ru/catalog/osnovnoe_obshee dbenepanbhbiii
HEHTp MH(POPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
http://www.physics.ru OTkpbITbIi KoJuTeK: Dusnka
http://fiz.1september.ru I'azera "®usuka" usnarenapckoro goma "IlepBoe ceHTOps"
http://experiment.edu.ru EctecTBeHHO-Hay4HbIe 3KcTiepuMeHThl. Pusnka: Komneknus Poccuiickoro
00111e00pa30BaTEILHOTO MOPTAIA
8. http://fizkaf.narod.ru Kadenpa u mabopatopus ¢pusrku MOCKOBCKOTO HHCTUTYTA OTKPBITOTO
o0Opa3oBaHUs
9. http://phys.nsu.ru/ok01/
Kagenpa obmeii ¢puznkun HoBocHOMPCKOTO TOCYyTapCTBEHHOTO YHHBEPCUTETA: YI€OHO-METOINIECKUE
MaTepUalbl U 1abOpaTOpHBIE MPAKTUKYMBI
10. http://kvant.mccme.ru "KBaHT": Hay4HO-TIONYJISPHBIA (PU3UKO-MAaTEMATUIECKHI KypHAI
11. http://www.fizika.ru ®usuka.py: cat a1 IpenogaBaTeiei U yIarmxcs
12. http://nuclphys.sinp.msu.ru Siaepuas ¢pusuka B MaTepHeTe
13. http://www.gomulina.orc.ru BuptyansHslii METOANYECKHI KAOUHET yUUTEIS (PU3UKH U aCTPOHOMHHU
14. http://iso.pippkro.ru/dbfiles/sites/geom optic/ I'eomeTpudeckas OnTHKa
15. http://fizzzika.narod.ru 3agauu mo GpuU3MKE ¢ PEMICHUSIMU
16. http://elkin52.narod.ru 3anumaTenbHast prU3KKa B BOMPOCAX U OTBETAX: CAWT 3aCITy)KEHHOTO YIHTEIISI
P® B. Enpkuna
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http://www.1september.ru/
http://www.1september.ru/
http://www.metodist/
http://lbz.ru/
http://www.km.ru/education
http://video.edu-lib.net/
http://fcior.edu.ru/catalog/osnovnoe_obshee
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://fizkaf.narod.ru/
http://phys.nsu.ru/ok01/
http://kvant.mccme.ru/
http://www.fizika.ru/
http://nuclphys.sinp.msu.ru/
http://www.gomulina.orc.ru/
http://iso.pippkro.ru/dbfiles/sites/geom_optic/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

http://www.school.mipt.ru 3aounast pusrko-TexHMUUecKas mkoa mpu MOTU
http://www.decoder.ru OumaiiH-peoOpa3oBaTeib eIUHHUI] H3MEPEHUS

http://www.fizika.asvu.ru Ipoekt "Best ¢pusuka"

http://www.irodov.nm.ru Permenust 3a1a4 U3 y4eOHUKOB 110 (PU3UKE
http://marklv.narod.ru/mkt/ Ypoku mo mMosekyisipHoi Gpu3uke

http://physics.nad.ru ®usuka B aHUMALUAX

http://www.marklv.narod.ru ®usuxka B mkoie: cait M.B. JIbBOBCKOTO
http://physics03.narod.ru du3uka BOKpyr HAC

http://www.abitura.com ®u3uka s abutyprenTa

http://www.elementy.ru DieMeHTHI: MOMYJISAPHBINA CalT O (GyHIAMEHTAILHOM HayKe
http://class-fizika.narod.ru/vu7.htm Kiacc!nas ¢usuka as 10003HATEIBHBIX

28. http://www.all-fizika.com/article/index.php?id article= 110 BupryanbHbic 1ab0paTOpHBIC pabOTHI 11O

29.
30.
31.

¢busuke

http://seninvg07. narod.ru/004_fiz_lab. htm
http://www.uchportal.ru/dir/4-1-0-3253 Yuurenbckuii moprai
http://prezentacii.com/po-fizike/ ITopran roToBbIX npe3eHTAIMI
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