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denepanbHas padouasi nporpaMmma
1o yueoHomy npeamery «@usuka» (COO)
1. TloscHuTenbHAS 3amUCKA.

1.1. [IporpamMma 1o ¢usrke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHIENIMU TpenojaBaHus yueOHoro mnpeamera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusiax Poccuiickon QOenepanuu, peanu3yrommnx OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

1.2. Conepxanue mporpaMmbl 1o (u3uke HampaBieHO Ha (HOPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JICSITEIHHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeAMEeTHbIE (Ha 0a30BOM YPOBHE).

1.3. IlporpamMma 1o ¢hu3MKe BKIIOYAECT:

[Inanupyemble pe3ynbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 TOJjaM 00yUYEeHHUS;

Conepxanue yueOHoro npenmera «dusukay no rogam oOy4eHus;

1.4. [IporpamMmma 10 (pu3uke MOXKET OBbITh KCMOJIB30BaHA YUYHUTEISIMU Kak
OCHOBa JJI1 COCTaBJIEHUSI CBOMX paboumx mporpamm. [Ipm paspabotke paboueii
MpOrpaMMbl B TEMAaTUUYECKOM IJIAHUPOBAHUU JOJKHBI ObITh YYTEHBI BO3MOXHOCTHU
WCIIOJb30BaHUSl  AJEKTPOHHBIX  (LIU(PPOBBIX) 00pa30BATEIbHBIX  PECYPCOB,
SABJISIIOIUXCA ~ y4eOHO-METOJIMYECKUMU  Marepuaiamu  (MyJIbTUMEIUKHbBIC

[IporpaMmeal, 3JICKTPOHHBIC y‘-Ie6HI/IKI/I U 3aJa49YHHUKH, JJICKTPOHHBIC 6I/I6J'II/IOTCKI/I,



BUpTyaJbHbIE J1a0OpaTOPUHU, UIPOBBIE MPOTPAMMBI, KOJUICKIIMU HHU(PPOBBIX
00pa3oBaTEeIbHBIX PECYPCOB), PEATUIYIONIMMU JTUJIAKTUYECKUE BO3MOKHOCTH
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, COJIEpKAHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOIATENILCTBY 00 0Opa30BaHUM.

1.5. [IporpamMma 1o (pusuke npeaocTaBiIsieT BOZMOXKHOCTH ISl peaTu3aiuu
pPa3IUYHBIX METOAMYECKHX TMOJXOJ0B K OpraHu3anuu oO0ydeHus (Qusnke npu
YCIIOBUU COXpaHEHUs 00s513aTeIbHOM YacTH CollepKaHus Kypca.

1.6. ®u3nka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOAbI, BBHICTYMAs B
KauecTBe yueOHOTO IMpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUM 00 okpyxaroiem mupe. llIkonbHBIN Kype PU3NKN — CUCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (HU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OUOJIOTHEH,
dbusmdeckort reorpaduert u actpoHomueid. Mcmonp3oBaHWE U aKTUBHOE
npuMeHeHne (GU3MYEeCKUMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MaTepuajoB C 3aJaHHBIMA CBOMCTBAMHM U APYTHUX.
N3yyenue Qu3MK BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAyYHOM KapTHHBI MUpa oO0ydaromuxcs, B (GOpMHpPOBAHUE YMEHHI NPUMEHSTH
HAYYHBIM METOJ] TO3HAHUS MIPH BBHIMOJIHEHUU UMHU yUEOHBIX UCCIIEIOBAHUIA.

1.7. B ocHOBY Kypca (pW3UKHU JJIsI YPOBHSI CpeIHEro oOIero oOpa3oBaHMS
MOJIOKEH pAl HIEH, KOTOphlE MOXXHO paccMaTpUBaTh KaK MPUHIMUIBL €ro
IIOCTPOCHUS.

Nnes uemoctHocT. B COOTBETCTBHM € HEM KypC SBISIETCS JIOTMYECKH
3aBEepIIEHHBIM, OH COJEPKUT MaTEepHal U3 BCEX pa3iesioB (DU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Unesa renepanuzauuu. B cooTBeTcTBUM C Hel Marepuan Kypca (HU3UMKHU
o0beuHEH BOKpYr (Qusmyeckux Teopud. Bemymmum B Kypce sBIseTcs
dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U

ITI0JI€C.



Nnesa rymanurapusanuu. Peanusanus uaeu IpearosnaraeT UCIOJIb30BaHUE
I'YMaHUTApHOrO MOTEHLHaNa (PU3MUYECKOM HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku c pa3BuTMeM oOOIlIECTBAa, a TaKXKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMUECKUMH MPOOIeMaMH.

Unes npuxnanHoit HanpariaeHHocTd. Kypc ¢dwusuku npenamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TE€XHOJIOTHYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

WNnes sKkonorusamnuu peanusyercs MOCPEICTBOM BBEACHUS 3JIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJOTHM, a Takke OO0CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

1.8. CrepkHEBBIMH DJIEMEHTaMU Kypca (QU3UKM Ha YpPOBHE CpEIHETO
obOmero oOpa3oBaHus  ABIAIOTCS  ¢u3nueckue Teopun  (hopMupoBaHHE
NpPEJCTaBIEHUH O CTPYKType TMOCTpOEHUS (U3MYECKOM TEOopUu, PpOJU
(GyHIaMEHTaTbHBIX 3aKOHOB M TPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O
OpUpOJE, FPaHULIAX TPUMEHUMOCTH TEOPHH, ISl OMMCAHUS €CTECTBEHHO-HAYYHBIX
SBJICHUN U TIPOLIECCOB).

1.9. CucteMHO-/IeSITEIbHOCTHRIM TOAX0J B Kypce (U3MKH peanusyercs
OpeXae BCEro 3a CYET OpraHu3aluu SKCIEPUMEHTAIbHOW IS TEIbHOCTH
oOyvaromuxcs. [l 06a30Boro ypoBHS Kypca (DH3MKH — O3TO HCIOJb30BaHUE
CUCTEMbI (PPOHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIHEPUMEHTOB M JIaOOPAaTOPHBIX
paboT, KOoTOpble B TMporpamMme Mo (u3uke OOBEIUHEHBI B OOIIMIA CIHCOK
YUEHHYECKUX MpakTUUYeCKUX paboT. Bblgenenne B yKka3aHHOM II€pevHE
7a00paTOpHBIX paboOT, MPOBOAMMBIX I KOHTPOJIS M OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMu  00pa30BaTEIBHOTO  MpoOIlecca UCXOAd U3  OCOOEHHOCTEH
IUIAHUPOBAaHMUA M OCHameHus kaOunera ¢usuku. Ilpu sTom oOecneunBaeTcs
OBJIaJICHUE OOYyYaloU[MMUCA YMEHHMSIMHU IPOBOJUTH KOCBEHHBIE HW3MEpEHUS,
UCCJIEI0BaHNS 3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH WU IOCTAHOBKY OINBITOB IO

MIPOBEPKE MPEITIOKEHHBIX TUIIOTES.



1.10. Pemienne pacy€THBIX U KaUE€CTBEHHBIX 3a7a4 C 3alaHHON (PU3HUECKOU
MOJIETIbIO, TIO3BOJISIONIEE MPUMEHATh U3yYeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3fenia Kypca, TaK M MHTETPUPYs 3HAHUS M3 Pa3HBIX pasnaenoB. Jms
KayeCTBCHHBIX 3a/Jady IPHUOPUTETOM SBISIOTCS 3aJaHusi Ha OOBSICHEHHE
OpoTeKaHusi (U3NYECKUX SBICHUH M TMPOILECCOB B OKPYXKAIOMIEH KU3HHU,
TpeOyromme BbiOOpa  (PU3MYECKOM MOAECNM JUIi  CUTyallud  MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

1.11. B coorBerctBUu ¢ TpeboBanusimu PI'OC COO k wmarepuansbHO-
TEXHUYECKOMY oOOecCredYeHno y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
bU3MKKM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (U3WKH WIA B YCJIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYy4YHOro IMKkjia. Hammume B kaOuHete (Qu3uku
HE0OXOAMMOTO J1abOpaTOPHOTrO OOOPYIOBAaHMS JIJisi BBITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o GU3NKe YICHUUYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOTO
o0opy10BaHUS 0053aTEIBHO.

1.12. JleMmoHcTpannonHoe o0opyaoBaHue (HpopMuUpyercss B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00OECIeurMBaeT TMOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3MKE KIIOUEBBIX JIEMOHCTPALMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(GbyHIIaMEHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

1.13. JIlabopaTopHoe 000pynOBaHUE TSI YICHHUECKUX MPAKTUIECKUX padoT
GopmupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECHEeUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydammwuxcsi. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOr0 O00OPYAOBAaHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX W IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIE TU(DPOBBIX TaOOpaTOPHUH.

1.14. OcHOBHBIMU TIENSIMU U3y4YeHUs1 (Gu3uku B 00ImEeM oOpa3oBaHUU

SABJIAFOTCA



dopMHUpOBaHUE HWHTEpPECa M CTPEMIICHUS OOYy4aloImMUXCS K HaydYHOMY
W3YyYCHUIO TPUPOJABI, PAa3BUTHE WX HHTEIUICKTYalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

Pa3Butre mpencraBieHuil 0 HAYyYHOM METOJE MO3HaHHUS U (HOPMHUPOBAHUE
HCCJIEIOBATENBCKOTO OTHOLLICHUS K OKPYXKAIOUIUM SIBIICHUSIM;

DopMUPOBAHUE HAYYHOTO MUPOBO33PEHUS KAaK PE3yJibTaTa U3y4eHUs OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

dopMHUpOBaHUE YMEHHUM  OOBSICHATH SIBICHHS C  HMCIOJIb30BAaHUEM
bU3MYEeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

dopMupoBaHUE TIPEACTABICHUM O poiv (U3UKH IS Pa3BUTHUSI APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTH.

1.15. JloctiokeHre ATUX Ieleld 00eCreunBaeTCsl PEIICHUEM CIEAYIONTUX
3aj1ad B Tpollecce H3ydeHUs Kypca (U3UMKU Ha YPOBHE CPEIHErOo OOIIero
o0Opa3oBaHUs:

[IpuoOpetenune cucteMbl 3HaHUI 00 00MIMX (HU3HUUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsX, BKJIFOYAasi  MEXaHHUKY, MOJIEKYJISIDHYIO  (PUBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

@opMHUPOBAHUE YMEHHII TPUMEHATh TEOPETUYECKUE 3HAHUA I
00BbsICHEHUS (PU3MYECKUX SIBICHUN B TPUPOAEC U ISl MPUHATUS MPAKTHUUECKHUX
pEIICHUN B OBCETHEBHOU KU3HU,

OcBoeHue cmocoOOB pemieHUs pa3WYHbIX 3a/ad C SBHO 3aJIaHHOMN
duznueckor MoIenbo, 3a/ay, MOAPa3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHHE
¢dusznueckoi MOIeNI, COOTBETCTBYIOIIEH YCIOBHSIM 3a]1a4H;

[lonnmanue ¢GU3HNUECKUX OCHOB W TPHUHIIUIIOB ACHCTBUS TEXHHMUECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPETY;

OBnajeHre METOJAMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W MPOBEIACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIW3a W HHTEpPOpeTannu  WHHOPMAIHH,
ONpPEeAEIEHUS] JOCTOBEPHOCTH MOJYYEHHOT' O PE3YyJIbTaTa;

Co3pnaHue ycnoBUM Il Pa3BUTHS YMEHUU MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPUYECKOM JESITEIbHOCTH.



1.16. OO011ee ynucno 4acoB, peKOMEHIOBaHHBIX AJi U3ydeHus pusuku — 136
yacoB: B 10 kmacce — 68 dacoB (2 yaca B Heaeno), B 11 kmacce — 68 gacoB (2 gaca
B HEJEJIO).

[Ipennaraemeiii B mporpamme no (¢uU3MKEe TepedyeHb Ja0opaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEIOBAHHBIM, YYUTENh JIEJNaeT BBHIOOP
MPOBEICHUS JTA0OPATOPHBIX PAbOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.

1.17. JIrobass pabouast mporpamMma JOJDKHA TOJHOCTHIO BKIIHOYATh B CeOst
coJiep>KaHKe TAaHHOM MPOrpamMMBbl IO (pU3HKE.

1.18. B otrnmenpHbIX ciyyasXx Kypc (uU3UKH 0a30BOr0 YpPOBHS MOXKET
u3yuyatbcs B 00bémMe 204 yaca 3a aBa roja oOydenus (3 4 B Hegento B 10 u 11
kiaccax). B atom cnydae yBenuuuBaeTcs He MeHee yeM 110 20 4 pe3epBHOE BpeMms,
KOTOPOE€ HCIOJIB3YETCSl YUUTEIEM JJIi M3y4CHHUS BOIMPOCOB, TECHO CBS3AHHBIX C
BbIOpaHHBIM TpoduiieM o0Oy4deHHUs, W yBEJIMYMBAaeTCs YyueOHas Harpyska,
OTBOJMMAsl HA U3yUYECHHUE MEXAHHKHU, MOJIEKYJISIPHONU (U3UKU U SJIEKTPOIUHAMUKH,
3a CYET pacIIUpEeHus yucia JabopaTOpHBIX pabOT UCCIIEIOBATEIBCKOTO XapaKTepa

" YPOKOB pCHICHNA KaYCCTBCHHBIX U paC‘-IéTHBIX 3ajJga4.

2. CopnepkaHue yueOHOTO MpeIMeTa.

2.1 Conepxanue o0ydenus B 10 kiacce.

2.1.1. Paznen 1. ®uszuka ¥ METO/IbI HAYYHOTO MTO3HAHUS.

®usnka — Hayka o npupoae. HayuHble MeTOJbl MO3HAHUS OKPY>KAIOILIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLIECCE IMO3HAHMS IPUPOMBI.
OKCHEepUMEHT B (PU3HUKE.

MogenupoBanue (pU3NUYECKUX SIBICHHUN U mpolreccoB. HayuHble rumoTessl.
duznyeckre 3aKOHBI U TEOpPUH. [ 'paHUIBI TPUMEHUMOCTH (DPH3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto pusuku B GOpMUPOBAHUU COBPEMEHHOW HAayYHON KapTHUHBI
MHpA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

JleMoHCTpanuu.



AHanoroBeie W IHU(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JIaTYUKH.

2.1.2. Pa3gen 2. MexaHuka.

2.1.2.1. Tema 1. Kunematuka

Mexannueckoe ABkeHHE. OTHOCHUTEILHOCTL MEXAaHUYECKOTO JIBMIKCHMHS.
Cucrema otcuéra. Tpaekropus.

[Tepemerienrie, CKOpPOCTh (CpelIHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MATEePUAIBHOM TOUYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAMHAT.
CiioxxeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJMHEHHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpEeMEIICHUA
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHOe TazieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonmueitnoe paBmkeHue. [I[BUKEHHME MATEPUAIBHOM TOYKH IO
OKPYXKHOCTHU C TTOCTOSHHOM MO MOAYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepron u yactora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPHUMEHEHHE: CIIUIOMETD,
JIBH)KEHUE CHAPSJIOB, 1ICMTHBIE U PEeMEHHBIC MepeaauH.

JlemoHcTpanuu.

Mogenb cuctemMbl OTCUETa, WILTIOCTPAIM KUHEMATHUYECKUX XapaKTEPUCTUK
JIBYDKCHHSL.

[IpeobpazoBanue IBMKCHUM C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmonenne nBroKeHUs Tena, OPOIIEHHOTO TOJ YIioM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpapnenne ckopocTH Npu JBUAKECHUU MO OKPY>KHOCTH.

VYyeHnyeckuil 3KCepUMEHT, 1aOOpaTOpHbIE PabOThI

N3yueHne HEpaBHOMEPHOTO ABHKEHHS C IEJbIO ONMPEACICHUS] MTHOBEHHOU

CKOPOCTH.



NccnenoBanne COOTHOLIEHHSI MEXKIY IIyTSMM, IPOWJEHHBIMH TEJIOM 3a
IIOCJIE0OBATENbHBIE PABHBICE IIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne nBUKEHUS 1IAapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBM>KEeHMS Tella, OPOLUIEHHOTO TOPU30HTANIBHO.

2.1.2.2. Tema 2. Ilunamuxa.

IIpuaiun  otHocutenbHOCTM  ['amunes.  Ilepseiii  3akoH  HbrotoHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoii 3akon HeroTona
IUIsl MaTepuanbHOi Touku. Tpetuil 3akoH Hpl0TOHA I MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtsAroteHusa. Cuna Tsokectd. llepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl Tpenust (Iokosi, CKOJbXKeHUs, KadeHus). Cuia TpeHus.
Cyxoe Tpenue. Cuia TpeHHUS! CKOJIbKEHHUs U cuia TpeHus nokos. Kosdduuuent
TpeHusi. Cuia CONMpOTUBIICHUS IPY IBUKEHUU TEJa B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpameHus. [limedo cunbl. Ycnosus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: ITONIIUITHUKY,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpanuu.

SIBneHue nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTaICHUH.

CpaBHeHI/Ie CUJ TPCHHA IIOKOA, KAYCHHUA U CKOJIbXKCHUA.



YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

VY4eHnuecKuil 3KCIEpUMEHT, J1abOpaTOpHbIE PaOOTHI

N3yuenue aBmxeHus OpycKa Mo HAKJIOHHOMW MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne ycinoBuil paBHOBECUS TBEPAOIO Tejla, HMEIOLIETO OCh
BpaILlCHUS.

2.1.2.3. Tema 3. 3akOHBI COXpAHEHHS B MEXAHHKE.

NMnynbe MatepuaibHOM TOYKHM (TeNla), CHUCTeMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiapl M U3MEHEHHE HMMIyJbCa Teld. 3aKOH COXPAHEHMS HMITYJbCa.
PeakTtriBHOE IBUKEHHUE.

PaboTta cripl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuayibHOM TOYKU. Teopema 00 HM3MEHEHUH
KHUHETHYECKON SHEPTHH.

[ToTeHunanbHas SHEPTHUSL. [loTenuumanpHas SHEPrus yIpyro
nebopmupoBaHHON  mpykuHbl.  [loTeHImanbHas  dHEprus  Teia  BOJIM3HU
MOBEPXHOCTH 3E€MJIN.

[loTeHnuanbHple W HENOTEHIMANbHBIE  cwibl.  CBsi3b  pabOTHI
HEMOTEHIUAJIbHBIX CWJI C HM3MEHEHUEM MEXaHWYECKOW SHEPruu CUCTEMBI TEJ.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTHUMU.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, JBUKEHUE PAKET.

JleMoHCTpanuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

[lepexon mMOTEHIIMATBEHOM YHEPTUN B KHHETHYECKYIO U 00paTHO.

VYyeHnuyeckuit 3KCIepUMEHT, JJabopaTOpHbIE pabOTHI

N3ydenne abCONIOTHO HEYIPYTroro yaapa ¢ MOMOUIbIO JABYX OJMHAKOBBIX

HUTAHBIX MAasATHUKOB.



HccnenoBanue cBsi3u pabOThI CHIIBI C UK3MEHEHUEM MEXaHUYECKON 3HEepruu
TE€JIa Ha PUMEpE PACTSIKEHUS PE3UHOBOTO KIyTa.

2.1.3. Paznen 3. MounekyinsapHas Gpu3nKa U TEPMOJUHAMHUKA.

2.1.3.1. Tema 1. OcHOBBI MOJEKYISIPHO-KNHETUUECKON TEOPHH.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBHS YaCTHUI] BenlecTBa. MoOJenum CTpPOEHHS Ta30B, KUAKOCTEH U
TBEP/ABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Moaekyn. KonndecTBo BemectBa. [loctositHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana Temmnepatyp
Lenbcus.

Mopens wupeanbHoro ra3a. (OCHOBHOE YpaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKONM TEOpUM HJIEAbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpeIHEN KWHETUYECKOW SHEpPruM TEIUIOBOrO0 IBHWKEHMS dvactull raza. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamnenpona.
3akoH JlampToHa. M30mponecchl B UICAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BenecTBa. ['paduueckoe mpencTaBIeHUE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

JleMoHCTpanuuy.

OnbITHI, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOCHHME BEIIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbiTel 10 MU PYy3UHN KUAKOCTEH U TA30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita [TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBUSL.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY NABICHUS ra3a Ha CTEHKH COCY/IA.



OnbIThl, WUIIOCTPUPYIOIINE YypaBHEHUE COCTOSIHUSI WJICAIbHOrO Tasa,
M30IPOLIECCHI.

VY4eHnuecKkuil 3KCIEpUMEHT, J1abOpaTOpHbIE PAOOTHI

Omnpenenenue mMacchl Bo3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUMU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpPaTyphl BO3/lyXa B HEH.

HccnenoBanre  3aBUCUMOCTH ~ MEXAY  IapaMeTpaMHU  COCTOSIHUSA
pa3peKeHHOro rasa.

2.1.3.2. Tema 2. OCHOBBI TEPMOJMHAMHUKHU.

Tepmonunamuyeckas cucteMa. BHyTpeHHsISI SHEprus TepMOAMHAMUYECKOM
CUCTEMBI U crIocoObI €€ n3MeHeHnus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrus  OAHOATOMHOTO  WJAeaJbHOTO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUyeHUe. Y IelbHas TeIIOEMKOCTh BEIIECTBA.
KonudecTBo TemiaoThI Mpu TEIionepeaye.

[lonsitue 06 amumabaTtHOM mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompolieccaM. ['paduueckas
UHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpolieccoB B MpUPO/IE.

TeruioBele  mMammHbl.  [IpuHOMIBI ~ AEWCTBUSL  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanust 3HEpruM B TEIUIOBBIX MammuHax. KoadduimeHt moae3Horo
nevictBus TerioBod MammHbL [lukn KapHo u ero xoad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHwUsl, OBITOBOW XOJOAMIBHUK, KOHIUIITHOHED.

JleMoHCTpanuuy.

N3meHeHne BHYTPEHHEH 3HEpPruu Tejia MPHU COBEPUICHWHU PadOTHI: BBUIET
npoOku W3 OYTBUIKH TIOJ JEMCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHusl (BHICOACMOHCTPAITH).

N3meHeHne BHyTpeHHEN SHEPTHUH (TeMIIepaTypbl) Teja NpH Terionepeaye.

OnbiT no anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM

OTHHUBOM).



Mopenn napoBod  TypOMHBI, JBHUrareiass BHYTPEHHEro  CropaHus,
PEaKTUBHOI'O JIBUTATEIIA.

VY4eHnuecKuil 3KCIEPUMEHT, J1abOpaTOpHbIE PaOOTHI

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. ArperatHbie cCOCTOSIHUSA BellecTBa. Pa3oBbIe MEPEXOBI.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacellleHHBI map. YaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramiueckue u amopdHsie Tena. AHU30TPOIHUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. llnaBinenue wu
KpUcTaJmu3aius. Y neapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOCTBA M MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUasoB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOT U H.

JlemoHcTpanuu.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

VY4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

2.1.4. Paznen 4. DnexkTpoauHaMUKa.

2.1.4.1. Tema 1. DnekTpocTaTHKa.

OnexTpuzauus Ten. OJIEKTpUYecKud 3apsa. JlBa BHIA DIIEKTPUUYECKHUX
3apsAaoB. IIpOBOAHMKH, IOUAJIEKTPUKH M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodedHbId 3JIEKTpHUYECKHIA

3apsa. Onekrpudeckoe mnose. Hanpssk€HHOCTh anekTpudeckoro mnoss. [IpuHoun



CYIIEpHO3UIUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSHKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

PaGora cun anexkrpocratuyeckoro mons. llorennman.  Pa3HocThb
NOTeHIMAN0B. [IpOBONHMKM W JOUDJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHCaTOp. DNEKTPOEMKOCTD INTIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: 3JIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHUE BIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbBIA IPUHTED.

JlemoHcTpanuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HadEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTtopa OT IUIoUagu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

N3mepenne 3neKTpo€MKOCTH KOHIEHCATOPA.

2.1.4.2. Tema 2. TlocTOSIHHBIN 3JEKTpUUECKUN TOK. TOKM B pa3IUYHBIX
cpenax.

DNEKTPUUECKU TOK. YCIOBHSI CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [TocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DIEKTPUYECKOE CONPOTHUBIICHUE. YIEIBHOE CONPOTUBICHHUE BEILIECTBA.

HOCJ’ICI{OB&TCJ’IBHOC, mapauiCibHOC, CMCIIAHHOC COCAUMHCHUC IIPOBOAHUKOB.



PaGora oanextpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYILAS] CHJIA U BHYTPEHHEE CONPOTHUBJIECHHE HMCTOYHHUKA TOKA.
3axon Oma 1115 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAsI ~ MPOBOJUMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOIUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CoOcTtBeHHass W TNpUMECHass  MPOBOJIUMOCTH
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  PAcTBOpaX M  pacIulaBax  dJIEKTPOJIMUTOB.
DNEKTpOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMeETp,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

JlemoHcTpanuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTh COINPOTUBIIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT [IJIMHBI,
IJTOIIAH MOTIEPEYHOr0 CEUYCHUS U MaTepuralia.

CmemanHoe COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe wW3MepeHHne SIIEKTPOJBMKYIIEH Cuiibl. KOpOTkoe 3aMbIKaHHE
raJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TIpoBOAUMOCTB 3TIEKTPOIUTOB.

HckpoBoii pa3psl U NpOBOJIUMOCTb BO3yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOAA.

VYyeHnyeckuil 3KCepUMEHT, 1a00paTOpHbIE pabOThI

I/I3yquI/Ie CMCIIAaHHOI'O COCAMHCHUA PE3UCTOPOB.



H3MepenHne 3IeKTpOBIKYIIEH CHIIbI UCTOYHHKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktponusa.

2.1.5. MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHsa B 10 Kjacce OCyIIECTBISETCS C
y4€TOM COAEPXKATENbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHKH,
OHMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MeXnpeaMeTHbIE TOHSATHS, CBA3aHHBIE C HM3yYCHHEM METOJO0B HAaydHOTO
MO3HAHMA: SIBJICHHWE, HAayYHBIM (akT, TUMoTe3a, (pu3mdeckas BeIWYWHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEb, U3MEPEHUE.

Matematuka: pemieHHe CHCTEMbl YpaBHEHHH, JWUHEHHas QyHKIHS,
napabona, rumnepooia, uxX rpaduKy U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPANHAT, CII0KEHHUE BEKTOPOB.

buonorusi: Mexanudeckoe IBIKEHUE B ®KUBOUM mpupone, Auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHBI TEIUIONEpeNayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPO/IE.

XUMHUS: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB WM MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, )KUJIKOCTEH U
ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJIOB, DJIEKTPOJIUTHUYECKAS THUCCOIUAIUS,
raJibBaHUKA.

['eorpadusi: BmaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonorusi: npeoOpa3zoBaHue JBUKEHUH C HUCIIOJIb30BAHUEM MEXaHH3MOB,
yu€T TpeHUs B TEXHHUKE, MOAIIMIHHUKH, HCIOIb30BAHUE 3aKOHA COXpPaHEHUS
UMIyJbCca B TEXHHKE (pakeTra, BOAOMET U Jpyrue), ABUTaTeIb BHYTPEHHETO
CropaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJy4YeHUS] COBPEMEHHBIX MAaTEepHaJOB, B TOM UHCJIE€ HAHOMATEpUaJOB, H
HAHOTEXHOJIOTHH, SJIEKTPOCTAaTHUECKas 3allHTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTpYHHBII OpUHTED, 3IIEKTPOHATPEBATEIbHBIC pudopHI,

AJICKTPOOCBCTHUTCIIbHBIC HpI/I60pI>I, rajJlbBaHHKa.



2.2. Copnepxanue odyuenus B 11 kmacce.

2.2.1. Paznen 4. DnexkTpoguHaMuKa.

2.2.1.1. Tema 3. MaruuTtHoO€ 1osie. DNEKTPOMArHUTHAs HHIYKIUS.

IloctossHHble  MarHuThl. B3aumMojaencTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOM MHAYKIMU. KapTuHa JIWMHUIA MarHUTHOMW
WHJIYKIUY MOJIs1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe mMoJie TPOBOAHMKA C TOKOM. KapTuHa JHMHUNW WHIYKIUU
MarHMUTHOTO TMOJISI JJIMHHOIO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
POBOJ-HUKA, KaTyIIKA ¢ TOKOM. OnbIT Ipcrena. BzaumoeiicTerue mpoBOJHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenma, €€ Moayiab W HampaBiieHHE. JIBHKeHUE 3apssKeHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mose. PaGota cubl JlopeHiia.

SlBneHue 3IIEKTPOMAarHUTHOW MHAYKIMH. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUUA. OJIEKTPOABMIKYIAST CHJIA HWHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe MoJie. DNEKTPOJBHXKYIIAs CUJIa HUHAYKIMU B
MPOBOJTHUKE, NBKYIIEMCS MMOCTYNATEIbHO B OAHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHnyKTUBHOCTh. SIBJEHHE CAaMOMHAYKIMHU. OJJEKTPOJBHXKYINAs CHJa
CaMOMHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpOWCTBA M MPAKTHYECKOEC NPUMEHECHUE: ITOCTOSHHBIE
MarHuThl, BJCKTPOMATrHUTBI, BJIEKTPOJBHUIraTENIb, YCKOPHUTEIU DIEMEHTapHBIX
YaCTHIl, HHAYKIIMOHHAS TI€Yb.

JleMoHCTpanumy.



OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne PIEKTPOMArHUTHON WHTYKIIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJICKTPOJBIKYIIEH CUJIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKITUH.

YueHnnueckuit SKCIIEpUMEHT, Ja00paTOpHbIC pabOTHI.

N3ydeHrie MarHUTHOTO TOJISI KATYIIKH C TOKOM.

UccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

2.2.2. Paznen 5. Konebauus 1 BOJHBL.

2.2.2.1. Tema 1. MexaHuueckue u 3JIEKTPOMarHuTHbIE KOJIeOaHusI.

Konebarenrnass  cucrema. CBOOOIHBIE  MEXaHUYECKHME  KOJICOAHUS.
I'apmonndeckue komebanus. Ilepwon, vactora, ammuutyga u ¢asza KoineOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHUYECKUNA MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosnebanwmii. [IpeBpareHne sHepruy Mpyu TapMOHHUYECKIX KOJICOaAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJEOAHUS B
UJEaJbHOM KOJI€0AaTEeTbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMA KoJebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPI'UM B UJEATBHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBnenne o 3atyxaronmx KoneOanusX. BeIHyXI€HHbIE MEXaHUIECKUE
KoseOanus. Pezonanc. BeiHY)IeHHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[Tepemennbiii  TOK. CHHYCOMJANBHBIN TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CWJIbl TOKa M

HaIIPAXKCHUA.



Tpancdopmatop. [IpousBoacTBo, nepeaada u NOTpeOICHUE IIEKTPUUECKON
SHEPruu. DKOJOTUYECKHE PUCKH MPU IPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI'0 TOKA, JIMHUH JIEKTponepeay.

JlemoHcTpanuu.

HccnenoBanne mnapaMeTpoB KojaeOAaTenbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOWCTB BBIHYXKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMsbl (3aBUCUMOCTH CUJTBI TOKA U HANIPSDKEHUSI OT BPEMEHHU ) JIJIs
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KAaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUH dJIEKTpOoTepelayuu.

Y4eHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PAOOTHI

HccnenoBanne 3aBUCUMOCTH MEpUOa MaIbIX KoieOaHuii Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBaHne MEPEMEHHOIO TOKAa B LENM W3  IOCIENOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.

2.2.2.2. Tema 2. MexaHUYECKHUE U IEKTPOMArHUTHBIE BOJIHBI.

MexaHnnueckue BOJHBI, ycioBUSL pacnpocTpaneHusi. Ilepuon. CkopocThb
pacnpocTpaHeHHsi W JJIMHA BOJIHBL. [lomepeuHble M NOPOJOJIBHBIE BOJIHBI.
WNuTtepdepenmms n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIEC BOJHBL. Y CJIOBUS U3IYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.

B3anmHas opueHranua BexktopoB E, B, v B anekrpoMarunTHON BosiHE. CBOKCTBA



AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPETOMIICHUE, MoJisapu3aius, Audpakius,
unrepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJIH.

[IIxkana 37€KTPOMArHuTHBIX BOJIH. [I[puMeHEeHUEe 3EKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHUE: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

JlemoHcTpanuu.

O6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Komne6mromeecst Tej10 kKak UICTOYHUK 3BYKA.

HaGmonenne orpakeHust U IpesIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepenuuu u Auppakiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOWU U
4acTOTOM KoJieOaHuH.

HUccnenmoBanne  CBOWCTB ~ DJIEKTPOMATHUTHBIX  BOJIH:  OTPAKEHHE,
IpeJIOMJICHHE, TTOJIsIpr3aIus, 1udpakius, nHTepdepeHIHS.

2.2.2.3. Tema 3. Onruxka.

I'eomerpuueckass onrtuka. [IpsMoIMHEWHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzo0OpaxeHuid B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3aKOHbl MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN
nokasarens npenomuieHus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yroi
MTOJIHOTO BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CnoxxHbIN cocTaB O6emnoro ceeta. L[BeT.

CoOwuparoriue W paccewBarolnide JHWH3bL. ToHKass muH3a. DOOKycHOE

paccTosiHUEe M ONTUYECKas Cujla TOHKOW JMH3BL. [locTpoenue wu3oOpaxkeHuil B



coOuparommx 1 paccenBaronux JduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKU.

BonnoBass ontuka. HWutepdepenuus ceta. KorepeHTHbIe HCTOUHUKH.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiuoHHas pemérka. YcJIoBHE HaOIIOICHUS
[JIaBHBIX ~MakKCUMMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE IPUMEHEHME: OYKH, JyMa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, Tu(paKimoHHas peméTka, moJIpousl.

JlemoHcTpanuu.

[IpssMONMHEWHOE pacpOCTpPAHEHUE, OTPAKEHUE W IPEJIOMIICHHE CBETA.
OnTuueckue mpulOopshI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiesb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHnm cBera.

Hab6monenne nudpakiyu ceera.

Ha6monenue nucnepcuu cBera.

[Tonydyenue ciekrpa ¢ TOMOLIBIO TPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Y4eHndecKuit IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI

N3mepenue nokasarens NperoMIICHUS CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.

2.2.3. Paznen 6. OCHOBBI ClIELIUATIBbHON TEOPUH OTHOCUTEIBHOCTH.



['paHnubl  IIPUMEHUMOCTHM  KJIACCUYECKOM  MexXaHuku.  IlocTynarel
CIEUANIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.

OTHOCUTENHLHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKpaleHUE
JUTUHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b Macchl ¢ DHEPTUeH U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIBI. DHEPTHUS
TIOKOSI.

2.2.4. Paznen 7. KBanToBas pusuka.

2.2.4.1. Tema 1. DneMeHTHl KBAHTOBOW ONTUKHU

®oronsl. Popmyna Ilnanka cBA3u 3Heprum (OTOHA C €ro YaCTOTOM.
DHeprus U UMNyJbe GPoToHA.

OtkpeiTue u uccienaopanue pororpdexra. Onwitel A.I'. CToneroBa. 3akoHbI
doToadpdexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnienue cBera. OnwiTel I1.H. JIebenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoiicTBA M MPAKTHUYECKOE NPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

JlemoHcTpanuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodPdekTa.

Ceeroguon.

Conneunas Oartapest.

2.2.4.2. Tema 2. CTpoeHue aToma.

Mopnens atroma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormnomeHue
(GOTOHOB MpHU MEPEeXoJe aToMa C OJIHOTO YPOBHSI SHEPruu Ha Jpyrou. Bujbl

criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOAOPO/IA.



BonHoBbie cBoiicTBa yacTuil. Bonuel ne bpoiinsa. KopnyckynsspHo-BOIHOBOM
IyaJIA3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTpanuu.

Mognens onbita Pezepdopaa.

OrnpeneneHue IJIMHbBI BOJHBI Ja3epa.

HaGmtonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

YueHnyeckuit IKCIIEPUMEHT, JTabopaTOpHBIEC PAOOTHI.

HaGmonenue nuHevaToro cnekrpa.

2.2.4.3. Tema 3. AToMHOE 511pO.

OKCIEpUMEHTBI, JT0KA3bIBAIOIIHNE CJIOKHOCTh CTPOCHHS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma 1o ompeneneHuo  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbITHE MPOTOHA W HeWTpoHa. HykmonHas monens snapa [elizenOepra—
NBanenko. 3apsa saapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacman. DJIEKTPOHHBIM H TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBSI3M HYKIIOHOB B sifipe. SaepHbie cuibl. JlepexT macchl sipa.

SnepHble peakuunu. /leneHue u CUHTE3 €.

Anepnsnii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl W TEPCIIEKTHUBEI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACTIEKThI SIACPHOM SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHUSL U PETUCTPALIUU AJIEMEHTAPHBIX YaCTHII.

dyHaaMEeHTaIbHbIE B3anMMOACHCTBUA. EMWHCTBO (U3HUUYECKON KapTUHBI

MUpa.



TexHuyeckue yCTponuCTBa U NMPAKTUYECKOE PUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

JlemoHcTpanuu.

CU€TUrK HOHU3BUPYIOLIMUX YACTHII.

VY4eHnuecKkuil IKCIEpUMEHT, J1a00paTOpHbIE PAOOTHI

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

2.2.5. Pazgen 8. DneMeHTbl aCTPOHOMUH U aCTPOPU3HUKHU.

Ortanbl  pa3BUTHS acTpoHOMHUH. lIpukimagHoe W MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro ne6a. CosBe3nus, sipkue 3BE37bI, IMJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTouHuk sHeprun CoiHIA W 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajJbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEe CTpOEHHE
3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Botounn ConHua u
3BE31. DTamnbl )KU3HU 3BE3I.

Muineunsiii Ilyte — nama I'anaktuka. Ilosmoxkenne u aBuxenue CoJiHIa B
lNamaktuke. Tunbl ramaktuk. Pagroranaktuky v kBazapbl. YEpHbBIEC IBIPHI B sSApax
rajgaKkTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ua. Paz6eranue rajJakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepewmé€nnsie npobiemMbl aCTPOHOMUHU.

YyeHndeckue HaOIIOICHMS.

HabGmronennst HeBOOPYKEHHBIM TTIA30M C HMCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon JIlyHsl, mianet, Mieunoro Ilytu.



2.2.6. O60011aro111e€ TOBTOPEHHUE.

Ponr Qusuku u acTpoHOMHMM B HKOHOMUYECKOM, TEXHOJIOTHYECKOMH,
COLIMAJIBHOM U 3THUYECKOU chepax AesSTEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOH KapTUHE MHpPA, POJib PU3NYECKON TEOPUH
B (OpPMHpPOBAaHMU TPEACTABICHUN O (PU3NYECKON KapTHHE MHpPa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MIPEJICTABIIEHUN O IPUPOJIE.

2.2.7. MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMHd MaTEMAaTHKW,
OMOJIOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

MexnpeaMeTHble MOHSTHS, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOrO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, runores3a, (u3MUeckass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOCHUE, SKCIIEPUMEHT, MOJECIIMPOBAHUE, MOJIENh, U3MEPEHHE.

MaremaTuka: pelIeHWE CHUCTEMbl YPaBHEHHWH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUM, TPU3HAKU TOJ00MS TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

buonorusi: snexTpuueckue SBICHUS B JKMBOM NpHUpOAE, KoJieOaTeIbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

XHAMHA: CTPOCHHE AaTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPyKTypa
TBEPABIX  TeJ, MEXaHU3Mbl 00pa3oBaHUs  KPUCTAIMYECKOW  pelIéTKH,
CIIEKTPaJIbHBIA AHAIU3.

['eorpadusi: MarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MATrHUTHBIX PV,
doTochEMKA 3eMHOI MOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

TexHomorus: NMHUM DBIEKTpPONIEpenad, TIeHEpPaTop IEPEMEHHOIO TOKa,

AJEKTPOJBUTATENb, WHIYKIHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEJIEBU30D,



aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas Oarapes.

3. IIporpamma ¢popMHpOBaHUS YHUBEPCAIBbHBIX YUEOHBIX JEHCTBUM.

3.1. LleneBoii paznpen.

3.1.1. Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs MPOAOTKACTCS
(opMHUpOBaHME YHUBEpCAJIbHBIX Yy4yeOHBIX aeiictBuil (manee — VYVY]),
CHUCTEMATU3UPOBAHHBIN KOMIUIEKC KOTOpBIX 3akperyieH Bo PI'OC COO.

3.1.2. @®opmupoBanue cucrembl YYJ[ OCymIECTBISE€TCS C Y4YETOM
BO3PACTHBIX OCOOEHHOCTEW pAa3BUTHUA JIMYHOCTHOM M IO3HaBaTeNIbHOU cdep
oOyyaromuxcs. Y'Y ] nenenanpaBieHHO GOPMHUPYIOTCS B IONIKOJIBHOM, MJIQIIIEM
IIKOJIbHOM, MOAPOCTKOBOM BO3PACTaX M JOCTUTalOT BHICOKOTO YPOBHS Pa3BUTUA K
MOMEHTY Tepexoja oOyJaronxcs Ha YpOBEHb CpeAHero oliiero oOpa3oBaHUS.
ODHOBPEMEHHO €  BO3PACTAHUEM  CJOKHOCTH  BBINOJHSAEMBIX  JEHCTBHIA
MOBBIIIAETCS YpOBeHb uX pednekcuBHOcTH (oco3HaHHOcTH). [lepexon Ha
KayeCTBEHHO HOBBIH ypOBEHb PE(IIEKCUU BBIIEISET CTAPUINI MIKOJIBHBIN BO3pacT
KaKk ocoOeHHBIM dTanm B ctaHoBieHuu YVY/I. YVY]JI B mporecce B3pOCiICHUS W3
CPEACTBA YCIEUIHOCTH PEMIEHUS MPEAMETHBIX 3a/1a4 TOCTEIEHHO MPEBPAILAIOTCS B
O0OBEKT pacCMOTpEeHMs, aHanu3a. Pa3BUBaeTCs CIOCOOHOCTh OCYIIECTBIATH
IIUPOKUN TepeHoc copmupoBaHHbIX YYJl Ha BHeydyeOHBIC CHUTYaIluH.
BripaboTtanubsie Ha 0a3e mpeaMeTHOro oOydeHus U oTpeduiekcupoBaHHble, Y'Y /|
UCIIOJIb3YIOCSl KaK YHUBEPCAJIbHBIE B PA3IMUYHBIX KU3ZHEHHBIX KOHTEKCTAX.

3.1.3. Ha ypoBae cpennero o0miero oopa3oBaHus peryIsTUBHBIC TEHCTBUS
JIOJKHBI TIPUPACTH 32 CUYET YMEHHS BBIOMPATh YCICITHBIE CTPATETUU B TPYAHBIX
CUTyallUsiX, YOPaBISATH CBOEH MEATEIBHOCTBIO B OTKPHITOM 00pa3oBaTEebHOM
MPOCTpPAaHCTBE. Pa3BuTHE PETryISITUBHBIX JEUCTBUM HANPSAMYK CBSI3aHO C
pa3BUTHEM KOMMYHUKATHBHBIX Y Y]J[. OOydaromuecsi OCO3HAHHO HCIOJIB3YIOT
KOJUIEKTUBHO-PACIIPEACIICHHYIO JIESITEIBHOCTh JUISL PELIEHUs] Pa3HOIIaHOBBIX
y4€eOHBIX, II03HABATEJIbHBIX, UCCIIEIOBATEIBCKUX, MPOCKTHBIX,
npoecCUOHANBHBIX 3aj1ad, il 3(@PEKTUBHOTO pa3peuieHus KOHMIUKTOB.

Crapmii  IIKOJBHBIA ~ BO3pACT  SIBJISIETCA  KJIIOYEBBIM  JJISI  Pa3BUTHUA



no3HaBaTenbHbIX YVYJ[ u dopmupoBanus coOCTBEHHON o0Opa3oBaTeIbHOMN
ctpatreruu. llosiBiasieTcs  co3HaTeNbHOE U pa3BepHyToe (opMupoBaHue
00pa3oBaTEILHOTO 3ampoca, 4YTO OCOOEHHO BaXXHO C YYETOM TIOBBIIICHUS
BapUATUBHOCTH HAa YPOBHE CPEJHEro oOuiero oopa3oBaHus, KOrja oOydaromuics
OKa3bIBAa€TCSI B CHUTYyallud BBIOOpA YPOBHS U3Y4YEHHUS MPEIAMETOB, Npoduis u
MOATOTOBKH K BBIOOPY OyAyiien npodeccun.

3.1.4. TIlporpamma pa3Butug YY/[ HampaBieHa Ha TOBBIIICHHUE
3 PEKTUBHOCTH  OCBOEHUS  OOYYAIONIUMUCS  OCHOBHOM  oOpa3oBaTebHOM
IporpaMMBbl, a TaK)KE€ YCBOCHUE 3HAHUM M Y4EOHBIX JEUCTBUIA, (hOpMUPOBAHUE Y
0o0y4Jaromuxcs CUCTEMHBIX TNPEACTABICHUM W ONbITa MPUMEHEHUS METOJIOB,
TEXHOJIOTUH W (OpM oOpraHu3and NPOCKTHONM M y4eOHO-HCCIIEeNOBATEIIHCKON
NEATeNIbHOCTH  JUISl  JOCTMDKCHHUS TMPAKTUKO-OPUEHTUPOBAHHBIX PE3YJIbTATOB
oOpa3zoBaHus.

3.1.5. Ilporpamma popmupoBanus Y'Y [l npuzBaHa 06eCIeUUTh:

pa3BUTHE y OOYYaIOIIMXCS CIIOCOOHOCTU K CaMOIIO3HAHHIO, CAMOPA3BUTHIO
U CaMoOIlpe/eNieHn0; (OPMUPOBAHUE JIMYHOCTHBIX I[€HHOCTHO-CMBICIOBBIX
OPUEHTHPOB M YCTaHOBOK, CUCTEMBI 3HAUYMMBIX COIIMAIBHBIX U MEXKJIMYHOCTHBIX
OTHOIICHUH;

dbopmupoBaHue YMEHUU CaMOCTOSITEIIbHOTO IUIaHUPOBAHUS U
OCYIICCTBJICHHsS] ~ Y4eOHOW  JEATEeIbHOCTM M OpraHu3aldd  y4eOHOro
COTPYAHUYECTBA C MeIaroraMu U CBEpCTHUKAMH;

noBbIlieHUe d(PPEKTUBHOCTH YCBOCHUS O0YYAIONMIMMUCS 3HAHUN M y4eOHBIX
nercTBHM, (GOopMHpOBaHME HAYYHOI'O THITA MBIINUICHUSA, KOMIICTCHTHOCTEH B
MPEAMETHBIX 00JacTAX, y4eOHO-HCCIICIOBATEIbCKON, IPOCKTHOH, COIIMAIbHOU
NEeATEeNbHOCTH;

CO37aHNe YCIOBUH ISl MHTETPAIIMU YPOUHBIX U BHEYPOUHBIX OopM y4eOHO-
MCCJIeI0BATEILCKON U TPOCKTHOU JEATETHHOCTH 00YyUaIoNuXCs;

dbopMupoBaHUE HABBIKOB y4dacTHUsi B Pa3IUYHBIX (PopMax opraHu3aluu

y4eOHO-UCCIIEI0BATEIIbCKON U MPOEKTHOU AEATEILHOCTH (TBOPUECKUX KOHKYpPCax,



Hay4YHBIX OOIleCTBaX, HAYYHO-TPAKTUYECKUX KOHPEpPEHIHUsX, OJUMIHUAIaX U
JPYTUX), BO3MOXHOCTh MOJYUYEHHUSI MPAKTUKO-OPUEHTUPOBAHHOTO PE3YIIbTATA;

dbopmMupoBaHue U pa3BUTUE KOMIETEHIUU OOydaromuxcss B 00JacTu
ucnosb3zoBanusa KT, Bkmtouasa Bnagenue MKT, nouckom, aHanm3om u nepeaadeit
uH(popMaIK, Mpe3eHTaluel BBIMOJIHEHHBIX paboT, OCHOBaMU MH(POPMALIMOHHOM
0e3omacHOCTH, yMmeHueM Oe3omnacHoro ucnojib3oBanus UKT;

dbopMupoBaHue 3HAHUN U HABBIKOB B 00JIaCTH (PUHAHCOBOW I'PAMOTHOCTH H
YCTOMYMBOTO Pa3BUTHUS OOIIECTBA;

BO3MOKHOCTb MPaKTHYECKOTO WCIIOJIb30BaHUs MPUOOPETEHHBIX
oOyJaromuMHUCsT KOMMYHUKATUBHBIX  HABBIKOB, HAaBBIKOB  IIeJI€IOJIaraHusl,
IJIAHUPOBAHUS U CAMOKOHTPOJIS;

MOJATOTOBKY K OCO3HAaHHOMY BBIOOpY JdalibHEWIIero oOpa3oBaHus U
npodeccroHaIbHOMN JAeATeTbHOCTH.

3.2. CoaepkaTenbHbINA pa3aed.

3.2.1. Ilporpamma popmupoBanust YVl y 00ydaronuxcsi COJACP>KUT:

onucanue B3auMocBs3u Y Y/ ¢ cogep:kanneM yueOHBIX MTPEeIMETOB;

OINKCcaHue 0COOCHHOCTEHN pean3ali OCHOBHBIX HAIpaBiIeHU U GopM;

y4eOHO-HCCIIeIOBATEIbCKOM M TPOCKTHOM JEATeIIbHOCTH.

3.2.2. Onucanue B3anMocBsi3u Y Y/ ¢ copepkaHueM yU4eOHBIX MPEIMETOB.

Conepxanue cpemHero oO0IIero oOpa3oBaHUs OINpPEAENeTCs] MPOorpaMMOi
cpennero obmero obpazoBanus. [Ipenmernoe yuebHoe conmepkanue Gpurcupyercs
B paboumMX Mporpammax.

PazpabGoTtannpie o BceM y4eOHBIM mpenMeraM (deaepalbHble paboune
nporpammbl (nanee — OPII) orpaxkator onpenenennsie Bo PI'OC COO VY] B
TPEX CBOMX KOMIIOHEHTaX:

KaK 4YacTh METalpeIMETHbIX pe3yJbTaTOB OOyuYeHHUs] B  paszjene
«IInanupyemble pe3yabTaThl OCBOCHHS Y4EOHOTO MpeIMeTa Ha YpPOBHE CPEIHETro
o011ero 00pa3oBaHUY;

B COOTHECEHUU C MPEAMETHBIMU PE3yJIbTaTaMH [0 OCHOBHBIM pa3zjeiaM u

TeMaM y4eOHOTO COAEP KaHUS;



B pasnene  «OCHOBHbIE  BUIBI  JICSATEIBHOCTH»  TEMaTUYECKOIO
TJIAHUPOBAHUSI.

3.3 ®opMUpOBaHUE YHUBEPCATBHBIX YYEOHBIX IMO3HABATEIbHBIX JEUCTBUN
BKJTIOYAET 0a30BbIC JTIOTUUECKUE ICUCTBUS:

BBISIBIIATH 3aKOHOMEPHOCTH M  NPOTUBOPEUYUS B  paccMaTPUBAEMbIX
bU3UYECKUX, XUMUYECKUX, OMOJOTHYECKUX SBJICHUSX, HAIPUMEP, aHATU3UPOBAThH
dbu3uYecKue MpoIecchl U SIBJICHUS C HMCIOJb30BaHUEM (U3UYECKUX 3aKOHOB H
TEOpHi, HampuUMep, 3aKOHa COXPAHEHHMS MEXaHWYECKOW DHEPruu, 3aKoHa
COXpaHEHMs UMIIYJIbCA, Ta30BBIX 3aKOHOB, 3akoHa KysoHa, MOJIEKYJIIpHO-
KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA, BBISABISATh 3aKOHOMEPHOCTU B
NPOSIBJICHUU OOIIMX CBOWCTB Y BEIICCTB, OTHOCSIIMXCS K OJHOMY KJaccy
XUMUYECKUX COCTUHCHHUM;

OTIPENICNIATh YCJIOBHUS TMPUMEHUMOCTH Mojeled (U3NYECKHX Tel W
IPOIIECCOB (ABJIICHUH), HANpPUMEp, WHEpIUAIbHAsI CHCTeMa OTCU€Ta, abCOJIOTHO
ynpyras naegopmarnius, Mojaenel ra3a, >KUJIKOCTH U TBEPAOTro (KpUCTAILTUYECKOTO)
TeJa, UeaIbHOro rasa;

BBIOMpATh OCHOBAaHUA W KPUTEPUU HJid KIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

IPUMEHSTh UCIOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIE) MOJCIIH,
yMETh NPEOOpPa3OBBIBATH MOJEIbHBIE TPEICTABICHUS TMPU PEHICHUH YYEOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 3a/a4, PUMEHSATh MOJICIbHbBIC MPEICTABICHHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB HM3yYaeMbIX BEIIECTB U XUMHUYECKHUX
peaKium;

BbIOMpaTh Hanbosee AG(EKTUBHBIN CIOCOO pEIIeHUs PacdyeTHBIX 3a71ad C
Y4eTOM TOJIYICHHS HOBBIX 3HAHUN O BEMIECTBAX U XUMUYECKUX PEAKITUSX;

BHOCUTh KOPPEKTHUBBI B  JI€SITEIBHOCTb, OIIEHUBATH COOTBETCTBHE
pEe3yIAbTAaTOB LIEJSAIM, OLEHUBATh PUCKU TMOCJIEACTBUU JEATEIbHOCTH, HAIpUMED,
aHAM3UPOBATH W OIICHUBATH TOCIIEJCTBUS MCIIOJIB30BAHUS TETUIOBBIX JBUTATEICH
MW TEIUIOBOTO 3arpsi3HEHUS OKPYXKAIOIIEW Cpelbl C TMO3UIUUA DKOJIOTHYECKOU

6630HaCHOCTI/I; BJIIMAHUA PAJUOAKTUBHOCTH HA KUBBIC OPTraHHU3MbI 6C3OHaCHOCTI/I;



MPEACTAaBICHUHA O PAIMOHATBHOM MPUPOIOTIOIH30BAHUH (B MPOLECCE MOATOTOBKU
COOOIIEHUH, BBITIOJHEHUS TPYIIIOBBIX MPOEKTOB);

pa3BUBAaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUM KU3HEHHBIX MpoOJieM,
HarpuMep, OObSICHATh OCHOBHBIE MPUHITUIIBI I€UCTBUSI TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTHH, TAKWX KaK: YJIbTPa3BYKOBas JUArHOCTHKA B T€XHUKE M MEAMUIMHE,
pamap, paauonpueéMHHK, TeneBuzop, Tenedon, CBYU-meub; U yCIOBHUU UX
0€301acHOr0 MPUMEHEHUS B IPAKTUYECKOM KU3ZHH.

3.4. ®opMHUpOBaHUE YHUBEPCAIBHBIX yUYE€OHBIX MO3HABATEIBHBIX JCHUCTBUIN
BKJIFOUaeT 0a30BbIe HCCIIEOBATEIbCKUE ACHCTBUS:

NPOBOAUTH OKCIEPUMEHTbl M  MCCICIOBAHUS, HANpuUMep, JI€UCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM; SIBJICHUS 3JIEKTPOMAarHuTHOW MHAYKIINH,
3aBUCUMOCTH TE€PUOJIa MaJbIX KoJIeOaHMH MaTeMaTH4YeCKOrOo MasTHHUKA OT
napaMmeTpoB Kosie0aTeIbHOU CUCTEMBI,

OPOBOAUTH  MCCIENOBAaHUS  3aBUCUMOCTEM  MEXAy  (pusmyeckumu
BEJIMYMHAMH, HalpuMep: 3aBUCUMOCTH TMepHojia OOpalieHusi KOHUYECKOTO
MasiTHUKA OT €ro MapaMeTpoOB; 3aBUCUMOCTH CUJIbl YIPYTOCTH OT JAepopMaliuu Jjis
OpYXKUHBI M PE3UHOBOTO 00pas3lia; HCCIeOBAaHUE OCTHIBAHUS BEIECTBA;
UCCJIEOBAaHNE 3aBUCUMOCTH TOJIE3HOU MOIIHOCTH UCTOYHUKA TOKA OT CHUJIbI TOKA;

IPOBOJIUTh ONBITHI IO MPOBEPKE MPEIT0KEHHBIX THUIOTE3, HaIpUMep,
TUIOTE3bl O NPSAMOW NPONOPUUOHAIBHOW 3aBUCHUMOCTH MEXAY AAIbHOCTBIO
MOJIETa M HAYAIBHOM CKOPOCTBIO TEJIA; O HE3aBUCUMOCTH BPEMEHU JBUKECHUSA
Opycka IO HAaKJIOHHOW IUIOCKOCTH Ha 3aJJaHHOE pACCTOSHHE OT €ro MAaccChl,
MPOBEpKa 3aKOHOB JJISI U30TPOIIECCOB B Ta3e (Ha yriayOJIeHHOM yPOBHE);

dbopMHUPOBATH HAYYHBIN THIT MBIIIUICHHUS], BIaI€Th HAYYHOU TEPMUHOIOTHEH,
KJIIFOYEBBIMU TMOHATHSMH W METOJIAMH, HAlpPUMEDP, OINKCHIBATh HW3YyYEHHBIE
dusnueckne SIBICHUS W TPOIECCH C HCIOIb30BaHUEM (PU3NYECKUX BEIUYHH,
HalnpuMep: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acCTOTa CBETA,
SHEPIusl U UMITYJIbC (DOTOHA;

yMETh MEPEHOCUTh 3HAHUSI B MO3HABATEIBHYIO M MPAKTUYECKYIO 001acTu

ACATCIbHOCTH, HAIIPHUMCP, pPacCllO3HABATb (1)I/IBI/II-IeCKI/IC ABJICHHA B OIIbITaX H



OKpY)Xarolerd >XH3HU, HalpuMep: OTpakeHHWe, MpeloMiieHHe, HHTepdepeHIus,
nudpakius U MoJaspu3aius CBeTa, TUcepcus ceeta (Ha 0a30BOM ypOBHE);

yMETb MHTETPUPOBATh 3HAHUS U3 PpaA3HBIX MPEAMETHBIX O0yacTei,
HanpuUMep, pelIaTh KauyeCTBEHHBIC 3aJauyd, B TOM YHUCJICE WHTETPUPOBAHHOTO H
MEXMPEAMETHOTO XapakTepa; peuiaTh pacue€THbIE 3aJaddl C HESBHO 3aJaHHOW
¢usndeckor MoNEeNbI0, TpeOyIole MPUMEHEHUS 3HAHWH W3 Pa3HBIX Pa3/IelioB
IIKOJIBHOTO Kypca (DM3WKHU, a TaKKe MHTETpallii 3HAHWUU W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA;

BBIJIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC TTOJXOAblI U PEIICHUS,
HampuMep, pemaTh KaueCTBEHHBIC 3a7a4d C OTMOPOW Ha M3y4YCHHBIE (PU3UUYECCKHE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3rueckue siBJeHus (Ha 6a30BOM ypOBHE);

IIPOBOAUTH MCCIIEAOBAHUSA YCIOBUH PAaBHOBECHs TBEPJIOIO Teja, UMEIOLIET0o
OCh BpAIllCHHUS, KOHCTPYMPOBAHHWE KPOHIITEHWHOB W pacdyeéT CHJI YIPYroCTH;
U3y4YEeHHE YCTOMYMBOCTU TBEPJOTO TeJla, MMEIOIIETO IJIOMIAlb OTIOPHI.

3.5. ®opmupoBaHUe YHUBEPCAIbHBIX y4E€OHBIX MMO3HABATENIbHBIX JIEUCTBUI
BKJIFOYAET paboTy ¢ HHGOpMaIIUCH:

co3faBaTh TEKCThl B pa3NUMYHBIX (opmMarax C ydeToM Ha3zHAYCHUS
uHQopMalMK W 1EJIeBOM  ayAUTOPWUH, BBIOMpas ONTUMAJIbHYIO  (QopMmy
NpPEICTABICHUST W BHU3yallM3allid, TOJArOTAaBIUBATh COOOIIEHUS O METOoJax
MOJIYYEeHUS €CTECTBEHHOHAYYHBIX 3HAHUH, OTKPBITUSIX B COBPEMEHHOM HayKe;

UCIIONIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3alay,  WCIOJb30BaTh  WH(POpPMAIMOHHBIE  TEXHOJOTMHM Ui TIOWCKAa,
CTPYKTYPHPOBAaHHUSA, WHTEPHpPETAlMd W TPEACTAaBICHUS HWH(DOpMAIUU TIpH
MOJIFOTOBKE COOOIICHUH O MPUMEHEHHH 3aKOHOB (DU3MKH, XMMHHM B TE€XHHKE U
TEXHOJIOTHUSX;

ucnons3oBath  [T-texHomormm mpu  pabore C  JOMOTHHUTEIHLHBIMU
MCTOYHUKAMU WH(POPMAINK B 00JIACTH €CTECTBEHHOHAYYHOTO 3HAHUS, TIPOBOIUTH

X KPUTHYECKUN aHAJIN3 U OLIEHKY IOCTOBEPHOCTH.



3.6. ®opmupoBaHHE€  YHHUBEPCATBHBIX  YYE€OHBIX  KOMMYHHKAaTHUBHBIX
JNEUCTBUN BKIIFOYAET YMECHUSA:

apryMEHTUPOBAHHO BECTU JUAJIOT, PAa3BEPHYTO U JOTMYHO M3JIaraTh CBOIO
TOUKY 3pEHUS;

npu OOCYXJIEHUU (PU3NYECKUX, XUMHUYECKUX, OMOJOTMYECKHX MpolieMm,
CIOCOOOB pElICHMs 3a/1ay, PEe3yJIbTaTOB YYEOHBIX HCCIEJIOBAHUM U MPOEKTOB B
o0JacTM  €CTeCTBO3HAaHMs; B XOJle  JHMCKyCCMM O  COBpPEMEHHOMU
€CTEeCTBEHHOHAYYHOU KapTUHE MHPA;

pabotaTh B TIpyINIe MNPy BBINOJIHEHUH MPOEKTHBIX paldoT; mpH
IUTAHUPOBAHUH, MPOBEICHUM M HHTEPIIPETALMU PE3YJIbTaTOB OMBITOB M aHAJIU3E
JIOTIOJTHUTENIbHBIX UCTOYHUKOB MH(pOPMAIIUU [0 HU3y4aeMOW TeMme; Mpu aHalu3e
JIOTIOJTHUTENbHBIX MCTOYHUKOB HMH(POPMALMHM;, TpHU OOCYKJIEHHUU BOIPOCOB
MEXIPEIMETHOTO XapakTepa (Hampumep, 1Mo Temam «JIBukeHue B MpUPOJE»,
«TenmooOMeH B XKHUBOU TPUPOAE», «IIEKTPOMATHUTHBIEC SIBICHUS B MPUPOJIEY,
«CBETOBBIE SIBJICHUS B IPUPOJEN ).

3.7. ®opMupoBaHUE YHHMBEPCAIBHBIX YUE€OHBIX PETYIATHUBHBIX JIEHCTBHIA
BKJIFOYAET YMEHUS:

CaMOCTOSITEIILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JCATENBHOCTh B 00JIACTH
bu3uKH, XUMHUH, OWOJOTHH, BBISBIATH IMPOOJEMBI, CTaBUTh W (OPMYJIUPOBATH
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUS PACUETHBIX W KayECTBEHHBIX
3aja4y 1o (U3MKE M XUMHM, IUIAaH BBIINOJHEHUS MPAKTUYECKOW WU
UCCIIEIOBATEIbCKON PAabOTHl C Y4eTOM HMEIOUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH,

7eNnaTh OCO3HaHHBIM BBHIOOpP, AapryMEHTHUpPOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHE B IPYyNIIOBOM paboTe HaJ y4EOHBIM MPOEKTOM WM
UCCIIEJOBaHUEM B 00JIacT (PU3UKH, XUMHH, OMOJOTHM; JaBaTh OLIEHKY HOBBIM
CUTyallUsIM, BO3HUKAIOIIMM B XOJE BBIIOJHEHUS ONBITOB, IPOEKTOB WIH
UCCJIEI0BAHNUM, BHOCUTHh KOPPEKTUBBI B JEATENBHOCTh, OLIEHUBATHh COOTBETCTBHE

pEe3yJIbTaTOB LIEJISIM;



WCIIOJIB30BaTh MPUEMBI peieKCUU JJIsl OLIGHKU CUTYalluu, BEIOOpa BEPHOTO
pelIeHus NPy pelIeHn KaYeCTBEHHBIX U PACUETHBIX 3a/aY;

MPUHUMATh MOTHBBI M apTryMEHThl JPYTHX YYaCTHUKOB MPU aHAIU3E U
00CYXJEHUN pe3yJIbTATOB Y4YEOHBIX MCCIICIOBAHUN WM pelieHuss (HPU3NUECKUX

3aaay.

4. TInaHupyeMble pe3ysIbTaThl OCBOCHHSI TIPOTPaMMBI 10 (U3HMKE HA YPOBHE
CpeaHero oo01Iero 0opa3oBaHus.

4.1. OcBoenue yaebHOTO TipeameTra «Du3nka» Ha YpOBHE CPEAHETO OOIIEeTOo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHUS Yy4eOHOro mnpeamera «Dusnkan
JOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJIULIUOHHBIM EHHOCTSIM POCCHUUCKOr0 O0OIIeCTBa, PACHIUPEHUE KU3HEHHOTO
OTbITA W OTBITA JCSITEILHOCTH B IMPOIIECCE PEeaM3allid OCHOBHBIX HAIPABJICHUM
BOCIUTATENILHON JESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpak1aHCKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKITAHCKON MO3UIIMU 00YYAIOMIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTRA;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPATHUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTh B MHTEpECAX TPaKIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00Pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBAThH C CONMATIBHBIMA MHCTUTYTAaMU B COOTBETCTBUU
¢ uX QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOU M BOJIOHTEPCKOM NIEATETLHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHMUSL:



c(hopMUPOBAaHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpuOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAaM, JOCTHUXEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHNUS,

CIOCOOHOCTh OIIEHUBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NeSATeTbHOCTH YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUHUBOTO OYIYIIIETO;

4) 3CTETUYECKOTr0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIIGHWE K MHPY, BKJIIOYas OCTETUKY HAyYHOTO
TBOPYECTBA, MIPUCYIIETO (HU3NIECKON HAYKE;

5) TpyZIOBOTO BOCHIUTAHUS:

UHTEpEC K pa3Iu4HbIM cepaMm npodeccHoHaTbHON AEsITeNIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKOM U TEXHUKOHN, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyue mpodeccuu ¥ peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO U caM000pa30BaHUIO B 00JIaCTH
(bu3MKY HA TPOTSHKEHUU BCEH KU3HU;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYyJIBTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa IKOJIOTHIECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JCUCTBUH B OKPYXaKOIIEH Ccpele Ha
OCHOBE 3HaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

Pacmupenne ombiTa AESITEIBHOCTH SKOJOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 10 (PU3HKE;

"7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (DU3NUECKON HAYKH,



OCO3HAaHME LIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3ydeHus:  (U3MKM ~ OCYUIECTBISATH  NHPOEKTHYHO U HCCIEA0BATEIBCKYIO
NEeATeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

4.2.B mpomecce NOCTHKEHHS JMYHOCTHBIX PpE3YJIbTATOB OCBOCHHMS
nporpaMMmbl  TI0  (Qu3MKe IS YpOBHS CpeaHero oOiiero o0pa3oBaHus Yy
oOy4arommxcs COBEPILEHCTBYETCS AMOLIMOHATBHBIN UHTEJUICKT,
npenonaraimuid copMupoOBaHHOCTD:

CaMOCO3HaHMUA, BKJIFOYAIOIIIETO CIIOCOOHOCTD NOHUMATh CBOE
ASMOIIMOHAJILHOE COCTOSIHWE, BHJETb HANpPaBICHUA PpPa3BUTUS COOCTBEHHOM
HMOIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOMIEH CTPEMIIEHHE K JOCTHKEHUIO LETU U
yCHexy, ONTHUMHU3M, WHULIHUATUBHOCTb, YMEHHE JEHCTBOBAaTh, WCXOHSl W3 CBOUX
BO3MOYKHOCTEH;

OMIIATUHU,  BKJIIOYAIONIEH  CMOCOOHOCTh  MOHUMAaTh  SMOIMOHAIIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBAThH €TI0 MPU OCYIIECTBICHUHU OOIIEHUs, CIIOCOOHOCTH K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COLIMANIHBIX ~ HAaBBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBaTh
OTHONICHUS C APYTHMMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC W pa3peiiaTh
KOH(DIUKTBHI.

4.3. MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS MIPOTPAMMBI CPETHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

4.3.1. OBnajieHre YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JEHCTBUSIMU:

1) 6a30BBIC JIOTHYECKUE JCHCTBUS

caMoCTOsITeIbHO  (OPMYIHPOBATH M aKTyaJlU3UpOBaTHL  MOpoOiIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1EAN JEATEeNIbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUH UX

JIOCTHKCHUS,



BBISBJISTh 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B  pacCMaTPHUBACMBIX
(GU3HUECKUX SIBICHUSX;

pa3palaTbiBaTh MJIAH PELICHUS] MPOOJEMBbI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JCATEIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3yIbTATOB 1IEJIAM, OLICHUBATh PUCKH MOCJIEACTBUHN JEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMIOJHATH PabOTy B  YCJIOBHUSIX PpEaJbHOIO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BBIC HCCIIEIOBATEIBCKUE TCHUCTBHUS:

BJIQJICTh HAYYHOW TCPMHHOJIOTHEH, KIFOYEBBIMU TOHITHSIMH M METOIaMH
bu3nYecCKoN HAYKH;

BJIAJICTh HABBIKAMHU YUEOHO-MCCIIEI0BATEIBCKONU U MPOSKTHOM JIESITEIILHOCTH
B 00sacTu (PU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB pEeIIeHUs 3a7a4 (PU3NUYECKOTO COJEP)KaHUs, NMPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJ€Th BHUJAMH JICSITEIIBHOCTH TIO TOJYYEHHI0O HOBOTO 3HAHUS, €ro
UHTEpIIpETalluy, NpPeoOpa3OoBaHUI0 U TPUMEHEHHIO B Pa3IUYHBIX Y4EOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPH CO3JaHUN YICOHBIX ITPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh TMPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAUTh apryMEHTHhI ISl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUI, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAMM3UPOBATh TOJYYCHHBIE B XOJAE pEHICHUS 3aJaud Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTb M (QOPMYIUPOBATH COOCTBEHHbIE 3aJaudl B 0Opa30BaTEIbHOM
JESITETbHOCTH, B TOM YHUCJIE MIPU U3YUEHUU (DUZUKY;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTh 3HAHWS TO0 (QU3UKE B MPAKTUYECKYIO 00JaCTh

KHN3HCACATCIBHOCTH,



yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJICH, TIPEIaraTh OpUTHHAIBHBIE TTOIXOIBI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 3aJ1a4H, JOIYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabota ¢ uapopmaiuen:

BJIQ/ICTh HaBBIKAMU TOJIYYCHHSI MHGOPMAIMK (HU3HIECKOTO COACPKAHUS W3
HUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIICCTBIISITh IOWCK, aHAJM3,
CUCTEMATH3alUI0 W HMHTEPIPETAIUI0 MHGOPMAIMKM PAa3IUYHBIX BHUIO0B W (OpM
IIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHWN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTraHU3aIlMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHsI, TIPABOBBIX W  OTHYCCKUX  HOPM, HOPM
nH(OPMaIIMOHHON 0€30TacHOCTH;

co37aBaTh TEKCTHl (DU3UUYECKOTO COJAEpKAHUS B PANIMUHBIX (QopMarax c
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeJIeBOM ayJAUTOPUH, BEIOMpPAst ONTUMAIIbHYIO
dbopMy npecTaBIeHUs U BU3yaTU3aIIHH.

4.3.2. OBnajieHue YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JICCTBUSIMU:

1) obmieHue:

OCYIIECTBJIATH OOIIEHHWE Ha Yypokax (U3UKH W BO BHE-YPOUHOM
TeSTEBHOCTH;

pacmo3HaBaTh MPEANOCHUIKH KOH(MDIUKTHBIX CHUTyallddi M CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAeSTEIbHOCTD:

MOHUMATh M MCTOJB30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIANBUAYaTbHON
paboThI;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUU C Y4ETOM OOIMUX

HHTCPCCOB, U BO3MOKHOCTEH KaXXa0ro 4JC€Ha KOJIJICKTHBA,



NpUHUMATh 1LeJIM  COBMECTHOM  JI€ATE€bHOCTH, OpPraHu30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIA/Ja M KaXJOr0 YYaCTHUKAa KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npenjaraTb HOBbIE TMPOEKTHI, OLIEHUBATh WAEH C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IUUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

4.3.3. OBnajicHHE YHUBEPCAIBHBIMU PETYISATUBHBIMU JACHCTBUAMMU:

1) camoopranuzanusi:

CaMOCTOSTEIILHO OCYIIECTBIISATH MMO3HABATENbHYIO JACSITEIBHOCTh B 00JACTH
(GU3MKH W acCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHHS] PAaCUETHBIX U Ka4€CTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JenaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYIULIUH B 00JaCTH
(Gu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCHUTh KOPPEKTHBBI B JE€ATEIBHOCTD,

OLCHHMBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJ€Th HABBIKAMU  TO3HABATEIBHOM  pedieKCHMH  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOIECCOB, HX pE3yJIbTaTOB U
OCHOBaHHU;

UCIIOJIB30BaTh MPUEMBI pedIICKCUU JJISI OLIEHKH CUTYallUH, BHIOOpAa BEPHOTO
pelieHus;

OIICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PEIICHUS TI0 UX CHI)KCHUIO;

NpUHUMATh MOTHBBI U apTyMEHTHl JPYyTUX TMpPU aHaIW3e pe3yJbTaToB
NEATETbHOCTH.

3) npunsTHE ce0s U IPYTUX:

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

NPUHUMATh MOTHBBI U apTryMEHTHl JPYTUX IMPU aHaIW3e pe3yJbTaToB
NESITEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKY.

4.4, IlpenMeTHble pe3yJbTaThl OCBOGHMS TMporpaMmbl 1o ¢usuke. B
mpoliecce M3ydeHuss Kypca Kypca ¢Gusuku 0OazoBoro ypoBHs B 10 kiacce
00yJaromuicst HAyIUTCS:

JEMOHCTPUPOBATh HAa TpHUMEpaxX Pojb U MeCcTO (HU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B TPAKTUUECKOUN ACATEIbHOCTH JIFOJCH;

YUHUTHIBaTh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (HU3UUECKUX MOJICICH:
MaTepHalibHasi TOUKa, MHEpIMaIbHAs cUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TETO,
WJICaJbHbIN a3, MOJICIM CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJI, TOUYCUHBIN
AIEKTPUUECKUH 3apsijl MPU pelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh GU3HYECKUE SABICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJEHUE TeN, ABWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3aumojiericTeue Tea, auddy3us, OpOyHOBCKOE JIBM)KEHHE, CTPOSCHUE >KUIKOCTEH
U TBEPJIBIX TeJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKACHUH), TEIIOBOE

PaBHOBCCHC, HCIIAPCHHUC, KOHACHCAIUS, IINIABJICHHUC, KPpHCTAJUIM3allhA, KHUIICHHC,



BJIAJKHOCThH BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MIPU €ro HArpEBAHUU B 3aKPBHITOM
COCyZ€, CBSI3b MEXKAY IapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE NBUKEHHUE, MCTOJIb3YS (PU3MUECKHE BEIUYUHBI:
KOOpJMHATa, NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIbC TE€d, KUHETUYECKasi >HEPTUsl, MOTCHIMAJIbHAs dHEPTUs, MEXaHUYECKas
paboTa, MexXaHWYeCKass MOIIHOCTh, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCMOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DU3UUYECKYIO BEIIUUYUHY C JAPYTUMU
BEJINMYHUHAMU;

ONUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIC SBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSsA HSHEprus, padora rasa,
KOA()(PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU OIMUCAHUM
NPaBUIBHO TPaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIWYMH, UX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMyINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BEIUYMHY C APYTUMHU BEJIMUNHAM;

ONHUCHIBATh  M3YUCHHBIC  JJIEKTPUYECKUE  CBOMCTBA  BEHIECTBA W
ANICKTPUUYECKUE SIBICHUS (TPOIECCHI), HCIOIL3Yd (HU3NUECKUe BEITUYUHBI:
BJICKTPUYECKUN 3apsiJl, JIEKTPUUYECKOE MOJe, HANPSKEHHOCTh IOJIsI, MOTEHIHNA,
Pa3HOCTh TOTCHIIMAJIOB; IMPHU OINHWCAHWUH IPABHIBHO TPAKTOBATH (PU3UUCCKUMA
CMBICI HCIIOJIb3YEMBIX BEIWYUH, HMX O00O03HAYEHWUS M EIWHHUIIBI;, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIKME JAaHHYK (DHU3WYECKYH0 BEIWYHHY C JPYTUMH
BEJIMYNHAMU;

aHAJU3MPOBATh (U3WUYCCKHE MPOICCCHl U SBICHUS, UCIOIB3YS (PHU3UICCKHE
3aKOHBI W MPUHIMUIIBL: 3aKOH BcemupHoro tsarotenus, I, I u III 3akonsr HetoTtoHa,
3aKOH COXPaHCHWS MEXAaHWYECKOW HHEpPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHINAN CYNEPIIO3UIMK CWJI, TMPUHIMII PABHOINPABUS HHEPUHATBHBIX CHCTEM

OTC‘-IéTa, MOJICKYJIIPHO-KMHCTHYCCKYIO TCOPHIO CTPOCHHA BCIICCTBA, I'a30BLIC



3aKOHBI, CBS3h CPEIHEH KMHETHYCCKOW SHEPTHH TEIJIOBOTO JBMKCHHS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsAnga, 3akoH KyloHa, Tpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHITUIBI JCHCTBUS MAaIlliH, MPHOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iMuaTh yCIOBUS UX 0€30MACHOTO HCIOJIb30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJTHATE OKCIIEPUMEHTHI I10 WCCIICOBAHUIO (DU3UYECCKUX SBICHHA U
IIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX, M KOCBEHHBIX W3MEPCHHH, MPH STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUMOTE3y Yy4eOHOTO OSKCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GbOpMyITHpPOBATH BHIBOIBL;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE M3MEpEHUsT PU3NYECKUX BEIIUYUH, IIPH
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCMMOCTH  MEXIy (U3MYECKHUMH  BEITUYMHAMHU  C
UCIIOJIb30BAHUEM TIPSMBIX HU3MEPEHHM, MPU STOM KOHCTPYUPOBATH YCTAaHOBKY,
dukcupoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCHMOCTH (U3MYECKUX BEJIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmo1aTh TpaBmiia 0€30MaCHOTO TpyJa MpU MPOBEICHUH UCCIEIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKONM M TPOEKTHOU
JESATENHHOCTH C WCIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO
000pyT0BaHMS;

pemarh pacuéTHhIE 3aJadyd C SBHO 3aJaHHOW (HU3MYECKOW MOJEIBIO,
UCIIOJIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BEIOWpATh (DU3UYECKYIO MOJIEIb, BBACIATh (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXoMUMbIe Il €€ PEIIeHUs, TMPOBOJANTH PAcUEThl U OIICHWBATH PEATHHOCTH

IMOJTYYCHHOI'O 3HAUYCHUA (1)H3H‘-ICCKOﬁ BCJINYHUHEI,



pelarb Ka4eCTBEHHBIE 3a1a4u: BBICTPaNBATh JOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYKIECHUW C HCHOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEHN U (PU3NYECKUX SIBJICHUM;

UCIIOJIB30BaTh ~ TPU  PEIICHMHM  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpe/ACTaBlIeHU Y4eOHON M Hay4YHO-MOMYJISIPHOM MH(pOpPMALIUU, MOTYYEHHOU U3
Pa3IMYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJIydyaeMy0 HHGOPMAIIUIO;

MPUBOAUTEL IPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS 1O (DU3MKE B MOBCEIHEBHOW KU3HU
U1 obecrniedeHus 0€30MacHOCTH TPU OOpaIllEeHUH C TPUOOpaMHU M TEXHUYECKUMHU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3/I0POBBS M COOJIOJICHUS HOPM IKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTe B TpyMNe C BBIIOJHEHUEM pPAa3JIUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIbl, PAIUMOHAIBHO pACHpPEneisaTh OOA3aHHOCTH H
IUJTAHUPOBATh JEATEJIBHOCTh B HECTAaHIAPTHBIX CHUTyalUsX, OLIEHUBATH BKJIAJ
Ka)KJI0TO M3 YYACTHUKOB I'PYIINBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

4.5. [lpenmeTHble pe3yiabTaThl OCBOGHUSA TMporpaMMmbl 1o ¢usuke. B
npolecce U3ydeHHs Kypca Kypca ¢usuku 06azoBoro ypoBHs B 11 Kkmacce
OOy4JaroIIMiiCs HAyYUTCS:

JEMOHCTPUPOBATh Ha TPHUMEpPax Poib U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B NMPAKTUYECKOW AECATEIIBHOCTH JIFOAECH, LEIOCTHOCTh U E€OUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYCHHBIX (U3UYECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsjl, JIyd CBETA, TOYEYHBI UCTOYHUK CBETA, sIACPHAs
MOJIeb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siipa MpU pelieHUuu (U3NYECKUX

3a1ad4;



pacro3HaBaTh (U3UYECKUE SABICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DM3UKU: DIIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHasi WHAYKIUSA, JACHCTBME MArHUTHOTO TIOJISI Ha
MPOBOJIHUK C TOKOM W JIBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHTephepeHuus, audpakuus ¢ MOJSpU3AIUs  CBETa, JUCIEPCUS CBETA,
dotoanekrpuueckuii 3pdekt (hororddekt), CBETOBOE NaBlieHUE, BOZHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OTHUCBHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC,
ONTHYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SBJIEHUS (MPOIECCHI), UCMONB3YS (PU3NUECKHUE BEITUYUHBI:
AIEKTPUYECKUI 3apsi, CUJIa TOKa, DJEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
COTPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuiia, paboTa ToKa,
UHIAYKLOWAST MarHUTHOro Tmosis, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTB
KAaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoneOaHuii B KoJeOaTeNbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCTOSHHE W
ONTHUYECKAs] CHUJla JIMH3bI, MPU OMHCAHWM TMPABUIBHO TPAKTOBATH (HU3HMUECKUUN
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HA4YCHHWs] W CIAMHUIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYMHAMU;

ONHUCHIBATh M3YYECHHBIE KBAHTOBBIE SIBICHUSI M TIPOLIECCHI, HCIOJb3YS
¢us3nyueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPrusl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIH
WCIOJb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSA3BIBAIOIIME JaHHYI0 (U3MYECKYIO0 BEIMYMHY C JIPYTUMH BEJIUYMHAMH,

BBIYHUCIIATb 3HAYCHHC (1)I/ISI/I‘-ICCKOI>'I BCJINYHNHBI,



aHaJTU3UPOBATh (PU3UUYECKHUE MPOIIECCHl U ABJICHUS, UCTIONIL3Y (PU3UUECKUE
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[xoyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHIYKIWH, 3aKOH NPSIMOJMHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHUE OifHIUTelWHa a1 Qorodddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocTyarsel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, MPu dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JACTH)
MPUMEHUMOCTH;

ONpeAessiTh  HAaNpaBJICHME BEKTOpa HWHIAYKIMA MArHUTHOTO  MOJIS
MPOBOJHMKA C TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

CTPOUTHh W ONHUCHIBATh HM300paXKEHHUE, CO3/1aBa€MO€ IUIOCKHM 3E€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHSITh OKCIIEPUMEHTHI MO HCCIEIOBaHUIO (U3UYECKUX SIBICHUH U
MIPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPECHUN: MPU ITOM
dbopmynupoBaTh mpodJeMy/3amady W TUMOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIOKEHHOTO O0OpYAOBaHUS, IPOBOJUTH OIBIT H
¢dbopMyIHpPOBATH BHIBOIHI;

OCYIIECTBIIATH MIPSIMBIE U KOCBEHHBIC M3MEPCHHS (DU3NUSCKUX BEIUYHH, TTPU
ATOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIHOCTEN U3MEPEHU;

UCCJICOBAaTh 3aBUCHMOCTH (DH3WYECKUX BEIWYHMH C HCIOJIB30BAaHHEM
NPSMBIX HM3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATH
pPe3yIbTATHl MOJIYYCHHOW 3aBUCUMOCTH (DM3WYSCKUX BEIWYMH B BHJC TAOIHWIl H
rpaduKOB, JIEJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHHS;

co0JIrFo1aTh TpaBujIa OE30MMaCHOTO TPyAa IPH MPOBEICHUN MCCICAOBAaHUN B
paMKax Yy4eOHOro OJKCIEepHUMEHTa, Yy4eOHO-HCCIEI0BATEIBLCKOM M IPOEKTHOM
JESATEIBHOCTH C HMCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB M Ja00OPaTOPHOIO

000pyI0BaHMS;



pemarb pacu€THble 3aJadyd C SBHO 33JaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auH
BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE JUIsi €€ pelleHusi, MPOBOANTH PACUEThl M OIICHWBATH PEATbHOCTH
MOJTyYEHHOTO 3HaUeHUS (PU3UYECKON BETUIHHBI;

pemaTth KaueCTBCHHBIE 3a]1a41: BBICTPANBATh JOTHYECKH
HETIPOTHBOPEUMBYIO IIETIOYKY PACCYKIEHUH C HCIIOIb30BaHUEM H3YyYSHHBIX
3aKOHOB, 3aKOHOMEPHOCTEHN 1 (PU3NYECKUX SBJICHUN;

UCTOJB30BaTh  MPH  pPEmIeHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] YYeOHON W HAYYHO-TIOMYJISIPHOW MH(pOpMAIMH, TTOTYYESHHOW W3
pa3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH TOTydaeMyr0 HH()OpMAIIHIO;

OOBSICHATH TPHUHIUIBI JCUCTBUS MAIIMH, TPHOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30M1aCHOrO HUCIIOJIb30BAaHUS B NOBCEIHEBHOM
KU3HU;

IPUBOANTH MPUMEPHI BKJIaJJa POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOIIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHMSI 10 (PU3UKE B MOBCEIHEBHOM >KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyMNIEe C BBINOJHEHUEM PA3IUYHBIX COLUAIbHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNMbl, PAaLUOHAIBHO pacHpeiesiarTh OOA3aHHOCTH MU
IUIAHUPOBATh JIESITEIbHOCTh B HECTAHJAAPTHBIX CHUTYaIUsX, OLIEHWBAaTh BKJIAJ

KaXJIOT0O M3 YYAaCTHUKOB TPYyHIbl B PEHIEHUE paccMaTpUBA€MON MPOOJIEMBI.



TemaTrnueckoe mianuposanue no puszuke 10 kiace

NO Kon- | dedaTenbHOCTh yUnuTEIs C
Tema yueOHOro 3aHATHUSA BO Y4E€TOM IIPOrPAMMBI S0P,LIOP
n/m
4acoB BOCITUTAHUS
®du3rKa 1 METObl HAYYHOT'O MO3HaHUs (2 yaca)

| dusuka — HayKa O IPUPOJIE. 1 BocnuTaHue y yuenukoB | bubnuorexa [JOK
Hayunbie MmeTobI NO3HAHUS OTBETCTBEHHOCTb, https://m.edsoo.ru/ff0c32e2
OKPYXaOIEero MUpa. DKCIEPUMEHT, BHUMATEJIbHOCTD,

TUIIOTE3a, 3aKOHBI U TEOPUH, UX POJIb YECTHOCTB,
B (hu3HKe CaMOCTOSITEIbHOCTD,

2 | Pons u MecTo pu3uku B 1 B3alMOYBaKCHUE. bu6anorexa IJOK
dbopMupOBaHUY COBPEMEHHOU https://m.edsoo.ru/ff0c33e6
HAay4YHOW KapTUHBI MUpPA, B
IIPAKTUYECKOM JESITEIbHOCTH JIFOIEH

Kunemaruka (5 yacoB)

3 | MexaHuuecKoe JBM)XEHUE. 1 BOCIIUTAHUE bubmnoreka [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO AKKYpaTHOCTH, https://m.edsoo.ru/ff0c3508
nerxeHus. Cucrema oTcyera. YCHIYUBOCTH,

4 | Ilepemenienue, CKOpOCTh, yCKOpeHue | 1 MIPUJICKAHUSL. bubnuoteka [IOK




MaTepHaHBHOﬁ TOYKH, UX ITPOCKINU

dbopmHpoBaHuE

https://m.edsoo.ru/ff0c3620

Ha OCH KOOpPJHMHAT. JUYHOCTHBIX

5 | PaBHOMEpHOE M PaBHOYCKOPEHHOE 1 NO3UTUBHBIX KAYECTB bubamnoreka [IOK
MpsIMOJIMHEWHOE ABMXeHuE. ['paduku https://m.edsoo.ru/ff0c372e
3aBUCUMOCTU KOOPJMHAT OT BPEMEHHU

6 CroOoaHOe majzieHre. Y CKopeHue 1 bu6anorexa IIOK
CcBOOOHOIO IMagcHUs https://m.edsoo.ru/ffO0c39cc

7 | KpuBonnHEHOE ABUKEHUE. 1 bubamnoreka [IOK
JIBrb>KeHrE MaTepUalibHOM TOYKH IO https://m.edsoo.ru/ffO0c3ada
OKPY’KHOCTH

Junamuka (7 9acoB)

8 | Ilpunuun otHOCcUTeNnbHOCTH ["anmunes. | 1 BocniuTaHue TBopyeckoit | bubnuorexa [JOK
NHepimanbHble CUCTEMBI OTCUETA. CaMOCTOSITEILHOCTH, https://m.edsoo.ru/ffOc3be8
ITepseii1 3akoH HproTOHA KPUTUYECKOTO

9 Macca tena. Cuna. [Ipuniun 1 MBIIIJIEHHUS, CO3/TaHNE but6mmoreka LIOK
CyHepIIo3uLMu cuil. BTopoi 3akoH CUTYyalluu ycCIIexa. https://m.edsoo.ru/ffOc3be8
HprotoHa st MatepuanbHOW TOYKHU BOCIIUTAHUE

10 | Tperuii 3akoH HeroToHa st 1 KPUTHUYECKOTO bu6anorexa [JOK
MAaTEPHUATBHBIX TOUEK MBILIJIEHHUS, https://m.edsoo.ru/ffOc3be8




11 | 3akon BcemupHoro taroreuust. Cuna | 1 TPYOTIO0US, bubnuoteka [JOK
TskecTu. [lepBas kocMHuuecKast AKKYpaTHOCTH, https://m.edsoo.ru/ff0c3d00
CKOPOCTb MO3BOJISIET CO3/1aTh

12 | Cuna ynpyroctu. 3akoH ['yka. Bec 1 CUTYyalUIO yCIIeXxa, bubamnoreka [IOK
Tela BBI3BIBAECT UHTEPEC, https://m.edsoo.ru/ffOc3e18

13 | Cuna tpenus. Koapdunuent tpenns. | 1 CO3J1a€T MOTHUBBI K bu6Gnuoreka IOK
Cuiia conpoTUBIIEHUS NPU JTBUKEHUU U3YUYEHUIO TEMBI. https://m.edsoo.ru/ff0c3{76
TeJa B KUJIKOCTU UJIU Ta3e

14 | ITocTynarenbHOE U BpalllaTEIbLHOE 1 bubnuoreka [JOK
JBIKEHHE aOCOIFOTHO TBEPIOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmeHnT cuibl. I1neyo cumel. YcnoBus
paBHOBECHS TBEPJIOTO TENA

3aKOHBI COXpaHEHHUs B MEXaHUKE (6 4acoB)

15 | Umnynbec MaTepraibHOM TOUYKH, 1 BocniuTaHue TBopyeckoro | bubnuorexa [JOK
CHUCTEMbI MaTEPUAIBHBIX TOUYEK. MBILJIEHUE, CMEJIOCTH https://m.edsoo.ru/ff0c43d6
NMmnynbe cuiibl. 3aKOH COXPaHEHUS CBOUX CYXJCHUH,
uMIyabsca. PeakTuBHOE IBHKEHUE KyJbTYpY peUH.

16 | PaboTa 1 MOIIIHOCTE CHJIBI. 1 BOCIIUTAHUE bu6anorexa [JOK
Kunernueckas sHeprus KPUTHUYECKOTO https://m.edsoo.ru/ff0c4502




MartepuaibHOW Touku. Teopema 00

W3MEHCHUHU KMHETUYCCKOM OHCPIruu

17

ITorennmanbHas dHEPrus.
ITorennmanbHas dHEprust ynpyro
neOpMHUPOBAHHON MPYKUHBI.
[loTennuanbHast SHEpPrus Teya BOIU3U

NOBEPXHOCTH 3E€MJIU

18

[ToTeHnuanbHbIC U HEMOTCHITUATBHBIE
cuibl. CBsi3b pabOTHI
HEMOTEHIIMATbHBIX CUJI C U3BMEHEHHEM
MEXaHUYECKOW SHEPTUH CUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKOW

SHEpPruu

19

Jlaboparopnas padota Nel
«MccnenoBanue CBs3M pabOTHI CHITBI C
M3MEHEHHEM MEXaHUYeCKOU dHEPTUU
TEJIa Ha PUMEPE PACTHKEHUS

pe3nHoBOro xryra» 40 MUHyT

20

KonrtponbHas paboTa no teme

MBIIIJICHHE,
OTBETCTBEHHOCTH,
BOJICBBIX KaUeCTRBA.
YMCTBEHHOE€ BOCIIUTAHUE,
BOCITUTAHUE
YBEPEHHOCTH B CBOMX

CHJIax.

bu6anorexa IJOK
https://m.edsoo.ru/ffOc461a

bu6anorexa IJOK
https://m.edsoo.ru/ff0c478c

bu6anorexa [IOK




«Kunematuka. JlnuHamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

40 MuHyT

https://m.edsoo.ru/ff0c4b74

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TeopuH (9 yacoB)

21

AHanu3 KOHTpOJIbHOU paboTsl 10
MUHYT

OCHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuH. bpoyHOBCKOE

newxkenne. Judpdysus

1

22

Xapaxkrtep IBUKEHUS U
B3aNMMOJIEMICTBUS YaCTHUI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUIAKOCTEN

Y TBEPIBIX TEIl

23

Macca monekyi. Konnyectso

BemiecTBa. [locTosiHHas ABoraapo

24

TemmoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp

Llenbcus

25

Nneanpusii raz 8 MKT. OcHoBHOE

dbopmupoBaHue
MUPOBOCIIPHUATHUS U
MHUPOBO33PCHUS
yUYaliuxcs Ha OCHOBE
pa3BUTHS
M03HABATEIbHBIX
BO3MOXHOCTEU
JUYHOCTH.
dbopMupoBaHUE CUCTEM
HAy4YHBIX, GUI0COPCKUX,
COIMAJIbHBIX,
HPABCTBEHHBIX,
ACTETHYECKUX B3TIISAIOB
U yOeXKICHHM.

dbopmupoBaHue

bu6anorexa IJOK
https://m.edsoo.ru/ffOc4dc?2

bu6anorexa [JOK




ypaBHeHue MKT

MOTHUBAIITUOHHO-

https://m.edsoo.ru/ffOc4fde

26 | AbGcomntoTHasa TeMrepaTypa Kak mepa | 1 LEHHOCTHOTO noBeaeHus. | bubanoreka [IOK
CpeHEeN KUHETUYECKON SHEPrUun https://m.edsoo.ru/ff0c511e
JIBIDKCHUSI MOJICKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

27 | 3akon JlanpToHa. I'a30BbIe 3aKOHBI 1

28 | JJaboparopHas pabota Ne2 1
«HccnenoBanue 3aBUCUMOCTH MEXKTY
napameTpaMu COCTOSTHUS
pa3peKEeHHOTO ra3a
40 MUHYT

29 | U3onpoliecchl B Ui€IbHOM raze u ux | 1 but6mmoreka LIOK
rpaduyeckoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e

OcHoBbl TepmoanHamMuku (10 gacoB)
30 | BuyTpeHHss sHEprus 1 dbopmupoBanue y bu6mmnoreka [JOK

TEPMOJAUHAMHUYECKOU CUCTEMBI 1
Cc1rioco0kbI e€ m3mMeneHus. Koaunaectso
TEIJIOTHI U paboTa. BHyTpeHHSS

QHCPIusg OJHOATOMHOI'O HACAIBHOI'O

YeJIOBEKAa BaYKHEHUIITNX
JTYXOBHBIX [IEHHOCTEM,
OTpaKaIOIIUX

crieuupuKy pa3BUTHUSA

https://m.edsoo.ru/ff0c5952




rasa

31 | Buasl Termonepeaauu

32 | YaenbHasd TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoTel npu
Terionepenayde. AauadaTHbIN
nporiecc

33 | [lepBblii 3aKOH TEPMOAMHAMUKH U €0
IpUMEHEHHE K U30IpoleccaM

34 | HeoOGpaTuMOCTh TIPOIIECCOB B
npupojie. Bropoii 3akoH
TEPMOIUHAMUKH

35 | Ilpunuun aeiictBusa u KIIJ[ TennoBoi
MAaITUHBI

36 | lHukia Kapuo u ero KII/]

37 | Dkonorudyeckue mpooIemMbl
TEIMJI0IHEPTEeTUKU

38 | O6o6marommit ypok «MonexkynsapHas

¢usuka. OCHOBBI TEPMOJUHAMUKI

HaIIero oOuiecTBa u
rocy/1apcTBa,
HAITMOHAJILHOTO
camMoCO3HaHus1, o0pasa
YKU3HU, MUPOTIOHUMAHHSI
Y OTBETCTBCHHOCTH 3a
cynp0y Poccun.
(3HAaKOMCTBO C
TBOPUYECKUMU
ouorpadusiMu y4eHBIX,
yeil BKJaj B HAyKy,
HPaBCTBEHHBIN OOJIHK,
dbunocodckue B3TIISAIbI,
MHUPOBO33pEHUE U
COIMAJIbHAS TTO3UIIHSI
MOTJIU OBl CITYKHUTh
SIPKUM TIOJIOKUTEITHHBIM
IPUMEPOM, YBAKEHHE K

JOCTHIXKCHUAM

bu6auorexa IJOK
https://m.edsoo.ru/ff0c5¢c36

bu6anorexa IJOK
https://m.edsoo.ru/ff0c5c36

bu6anorexa IJOK
https://m.edsoo.ru/ffOcSefc

but6mmoreka LIOK
https://m.edsoo.ru/ff0c6230

bubnuoreka [IOK
https://m.edsoo.ru/ff0c600a

bubnmoreka [JOK
https://m.edsoo.ru/ff0c6938




39 | KontponbHas paboTa o Teme 1 YEJI0BEUYECKOI0 IeHUS ) bubnuoteka [JOK
«MonexynspHas guzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 MuUHYT

Arperatsbie cocTosiHus BeriecTBa. ®a3zoBbie nepexoibl (5 yacoB)

40 | Ananu3 KOHTpOJbHOUN padoThl 10 1 BOCIIUTAHUE bubamnoreka [IOK
MUHYT CaMOCTOSITEJIbHOCTH https://m.edsoo.ru/ff0c63b6
[TapooOpaszoBaHue 1 KOHICHCAITHSI. (camocCTOSITeNIEHOE
Hcnapenue u kuneHue pelieHue 3aaay,

41 | AGcomroTHAs ¥ OTHOCUTEIIbLHAS 1 CaMOCTOSITEIIbHOE bu6anorexa IIOK
BJIAYKHOCTh BO3/1yXa. HachIeHHBIH JI0Ka3aTeNIbCTBO TeopeM, | https://m.edsoo.ru/ff0c64d8
nap camocTosATenbHas padbora

42 | Teépnoe teno. Kpucrammmueckue u 1 C y4eOHHKOM, bubamnoreka [IOK
amop(dHbIe Tena. AHU30TPOTIHS CaMOCTOSITEIIBbHOE https://m.edsoo.ru/ff0c65f0
CBOWCTB KpUCTaJLIO0B. XKuakue pelieHue 3anay
Kkpuctaiiibl. COBpEMEHHbBIE MOBBIIIEHHOM
MaTepHUabl CJIO’KHOCTH )

43 | InaBienre U KpUCTAILUIN3AIHS. 1 bubmmnoreka [JOK
VY enbHas TEIUIOTA IUIABJICHUS. https://m.edsoo.ru/ff0c6708




CyOnumanust

44 | YpaBHeHUE TEIJIOBOTO OanaHca 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c6820
Onektpocratuka (10 yacoB)

45 | DOnexrpuzanus Tea. DIEKTPUUECKUH 1 dbopmupoBaHue y bubamnoreka [IOK
3aps. JIBa Buaa 3JE€KTPUUYECKUX obOyuaromuxcs uyBcTBa | https://m.edsoo.ru/ffOc6bcc
3apsiioB NaTpUOTU3MA,

46 | I[IpoBOJHUKHU, TUDJICKTPUKHU U 1 IpaXXJaHCTBEHHOCTH, bu6anorexa IJOK
MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS YeJI0BEKy TPy/a, https://m.edsoo.ru/ffOcé6bcc
AIEKTPUUECKOTO 3apsiia B3aMMHOTO YBa)KEHHSI,

47 | B3aumoaeucTBue 3apsaI0B. 3aKOH 1 OepekHoro oTHOLEHUA K | bubnmoreka [JOK
Kynona. ToueuHbIH 2JIEKTPUUECKUN KyJIbTYpHOMY Hacieauto | https://m.edsoo.ru/ffOc6ced
3apsig U TPAAUIUSAM

48 | HanpsiK€HHOCTD AIEKTPUUYECKOTO 1 MHOT'OHAIIMOHAIBHOI'O bubmmnoreka [JOK
noJist. [IpuHIKI CyepHO3UIMN Hapona Poccuiickon https://m.edsoo.ru/ff0c6df2
BJICKTPUYECKUX TToJIeH. JInnuun denepanuu, IPpUpPOIE U
HAIPSIKEHHOCTH OKpY’KAIOWIEN Cpeae,

49 | PabGoTa cuit 2JIEKTPOCTATHIECKOTO 1 CTUMYJIMPOBaHNE bubnuoreka [IOK

noud. [lorermman. Pazaocth

Y4almuxcCia K IIOUCKY

https://m.edsoo.ru/ffOc6f00




IIOTCHIIMAJIOB

50

HpOBOI[HI/IKI/I N JUBJICKTPHUKHA B
QJICKTPOCTATUUCCKOM II0JIC.

I[I/IBJICKTPI/I‘IGCKB,SI MPOHNIIACMOCTDb

51

OnekrpoeMkocTb. KoHneHcarop

52

DIIEKTPOEMKOCTD IMIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsiKEHHOTO

KOHACHCATOPa

53

Jlaboparopnas pabota No3
"M3MepeHue 3IeKTPOEMKOCTH
KoHjieHcaTopa"

40 MUHYT

54

[TpyHUOMO OEUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAIHLHOTO
arrapara, CTpyHHOTO MpUHTEpa.
DJNIeKTpOCTaTUYECKAs 3aIlUTa.

3a3eMIieHHe 3JIEKTPONpUOOpOB

3aKOHOMEPHOCTEM,
COBMECTHOI'O PEIIEHUS
npoOJieM, nanbHenIee
UX OCMBICJIEHUE U

0000111EHHKE.

bu6auorexa IJOK
https://m.edsoo.ru/ff0c7018

bu6anorexa IJOK
https://m.edsoo.ru/ff0c7126

bu6anorexa IJOK
https://m.edsoo.ru/ffOc72c0

[TocTositHHbIN AnekTpuueckuil ToK. Toku B pa3nuuHbIX cpeaax (12 yacos)




55

DIEKTPUYECKUN TOK, YCIOBUS €T0
cymectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH Oma s

ydacCcTKa OCIun

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTMHEHUE
poBOIHUKOB. JlabopaTtopHas paboTa
Ne4

«/3ydeHre cMeaHHOTO COeIMHEHUS
PE3UCTOPOBY

20 MUHYT

57

PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO

Toka. 3akoH [[>xoynsa-Jlenia

58

3akoH OMa 11715 MOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlabopaTtopHas padota
No5

«3mepenne D/]C ncTtouyHnka TOKa 1

npHOOIIeHUE
oOyyJaromumxcs K
POCCUUCKUM
TpaAUIIMOHHBIM
JTyXOBHBIM IIEHHOCTSIM,
BKJIFOYAs IIEHHOCTHU
CBOEH ATHUYECKOU
TPYIIIbI, IPaBUJIaM U
HOpMaM MOBEJCHUS,
INPUHATHIM B POCCUHCKOM
o0II1ecTBE HA OCHOBE
poccuiickux 0a30BbIX
KOHCTUTYLHOHHBIX HOPM
U 1ICHHOCTEH;
HCTOPUYECKOE
MIPOCBENIEHUE,
dbopmupoBaHUE
POCCHICKOW KYJIbTYPHOU

Y TPaXKIaHCKOMN

bu6anorexa IJOK
https://m.edsoo.ru/ff0c7410

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

but6mmoreka LIOK
https://m.edsoo.ru/ffOc7ae0




€TI0 BHYTPCHHCETO COIIPOTUBJIICHUS

20 MUHYT

59

DJIEKTPOHHAsI IPOBOJUMOCTb TBEPABIX
METaJI0B. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJUIOB OT

TCMIICPATYPBHI. CBGpXHpOBO)II/IMOCTB

60

DNEKTPUYECKUH TOK B BAKyyMe.

CBOMCTBA 3JEKTPOHHBIX TYYKOB

61

[TonynpoBOHUKH, UX COOCTBEHHAS U
npUMecHasi IpoBOANMMOCTh. CBOUCTBA
p—n-niepexona. [lonynpoBogHUKOBBIE

IpUOOPHI

62

DNEKTPUYECKUU TOK B PACTBOpaAX M
pacIiaBax 3J€KTPOIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUALIUS.

DNeKTpoan3

63

DNIEKTPUUYECKUH TOK B ras3ax.
CaMoCTOSTEeNIbHBIN 1

HECAMOCTOSITEIIbHBIN Pa3psi.

UJACHTUYHOCTH
o0ydJaromumxcs.
pPa3BUTHE KPEATUBHOCTH
yUanuxcs, KoTopas
NIPOSIBIIICTCS B YMECHUU
aHAJIM3UPOBATH
POOJIEMHYIO CUTYAIIHIO,
BBISIBJISTB €€ CYITHOCTD,
0COOEHHOCTH,
IPOTHO3UPOBATH €€
pa3BUTHE;

3¢ PEeKTUBHO HAXOIUTH
ONTUMATBFHOE PEIICHUE
3a/1ayy B CIOXKHBIX

CUTyaluAax

bu6anorexa IJOK
https://m.edsoo.ru/ffOc84ae

bubnuoreka [IOK
https://m.edsoo.ru/ffOc82ba

bu6anorexa [JOK
https://m.edsoo.ru/ffOc84ae




Momuaug. [nasma

64

DnexTpuueckue npudopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHnue. 1IpaBuna TeXHUKH

0€30MacHOCTH

65

O6o06maronuit ypok

((9J'I€KTpO}II/IHaMI/IKa»

66

KonTtponbshas pabora o reme
«nekTpocTtatuka. [TocTosTHHBIN
AJIEKTPUYECKUHU TOK. TOKHU B
Pa3IMYHBIX Cpeax»

40 MUHYT

bu6auorexa IJOK
https://m.edsoo.ru/ff0Oc86fc

bu6anorexa IJOK
https://m.edsoo.ru/ff0c88be

bu6anorexa IJOK
https://m.edsoo.ru/ffO0c8a8a

PesepBHOE

BpeMms (2 Jaca)

67

AHanu3 KOHTpOJIbHOU paboTsl 10
MUHYT

Pe3epBHBIi ypOK.

KontponbHas paboTa no teme
"DnexTpoauHamMuKa"

40 mMuHyT

1

BOCITMTAHHE
M03HABaTEIILHOU
AKTUBHOCTH,
OTBETCTBEHHOCTH,
CMEJIOCTH CYKJICHUH,

KPUTHUUYECKOTO

but6mmoreka LIOK
https://m.edsoo.ru/ff0c8c56




68

AHanu3 KOHTpOJbHOU padoTsl 10
MUHYT

Pe3epBHBIN ypOK.

O606maronuit ypok nmo remam 10

KJ1acCa

MBIIIJICHUA.

bu6auorexa IJOK
https://m.edsoo.ru/ff0c8f6¢




TemaTrnueckoe mianuposanue no pusuke 11 kiace

NO Kon- | dedaTenbHOCTh yUnuTEIs C
Tema yueOHOro 3aHATHUSA BO Y4E€TOM IIPOrPAMMBI S0P,LIOP
n/m
4acoB BOCITUTAHUS
MaruutHoe 1nose. JnekrpoMmaruutHas uHaAykius (11 gacoB)

1 [TocTositHHBIE MAarHUTHI U UX 1 BOCIIUTaHKE TBOpUeckoil | bubiaumoreka [[OK
B3anMMo/ieiicTBUE. MarHUTHOE TOJIE. CaMOCTOSITETLHOCTH, https://m.edsoo.ru/ff0c9778
BekTop MarauTHOM MHAYKIMU. JIMHUK KPUTUYECKOTO
MAarHUTHON MHIYKLIMH MBIIICHHS, CO3JaHNE

2 [Tpuniun cynepno3unuu. MarautHoe | 1 CUTyallUH yclexa. bubnuoreka [JOK
10JIE MPOBOAHUKA C TOKOM. OMBIT BOCITUTaHHE https://m.edsoo.ru/ffOc98fe
Opcrena. Bzaumoaeiicteue KPUTUYECKOTO
IPOBOJTHUKOB C TOKOM MBIIICHHUS,

3 JIaboparopnas padota Nel 1 TPYROIIO0HS, bu6mmnoreka [JOK
«/3ydyeHnne MarHuTHOTO MOJIA AKKYpaTHOCTH, https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM» IIO3BOJISIET CO3/1aTh
40 muHyT CUTYALUIO yCIIEXa,

4 | Cuna Ammepa, ee MOJYJb U 1 BBI3BIBACT UHTEPEC, bubnuoreka [IOK

Harnpasiienue JlabopaTopHas pabota

C034a€T MOTHBBI K

https://m.edsoo.ru/ffOc9ac(O




No2

«HccnengoBanue nenlcTBUs
MOCTOSIHHOTO MarHuTa Ha pamKy ¢
TOKOM)

20 MUHYT

Cuna Jlopenna. JIBuxxeHue
3apsHKEHHOM YaCTHIBI B OJTHOPOJTHOM
MarHuTHoM mosie. PaGorta cuiibt

Jlopenna

SIBneHHE 3EKTPOMArHUTHOMN
uHaykiuu. [lotok BekTopa
MarHuTHOW uHAyKImu. IJC
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM

nHaykuuu Gapanes

Buxpeoe anekrpuueckoe nosue. 9JC
WHIYKITUU B IPOBOJTHUKE,
JBUKYIIEMCS TIOCTYTATEIbHO.

IIpaBuno Jlenua.

Jlaboparopnas pabota No3

W3YUYECHUIO TEMBI.
BOCIIUTAHUE Y YUCHUKOB
OTBETCTBCHHOCTD,
BHHUMATEIBbHOCTD,
YECTHOCTb,
CaMOCTOSATEILHOCTb,

B3aUMOYBAKCHHC.

bu6anorexa IJOK
https://m.edsoo.ru/ff0c9df4

bu6anorexa [IOK




«HccnenoBanmne ABICHUS
AJEKTPOMArHUTHOW UHAYKIIUU»

40 MuHyT

NHnyKTUBHOCTG. SIBIIEHUE
camonHAyKuu. JJJC caMOMHIYKIIUH.
DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKHU C

TOKOM. 9JI€KTp0MaFHI/ITHOC ITIOJIC

10

TexHuueckre ycTporucTBa U UX
IIPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIIEKTPOMArHUTBI, DJIEKTPOJBUIaTEIlb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIL,

WHAYKIIMOHHAS M€Yb

11

KonrtponpHas paboTa 1o reme
«MarnuTtHoe noie.
DNEeKTpOMarHUTHAS UHTYKIIHAS

40 MUHYT

https://m.edsoo.ru/ffOcal 50

bu6anorexa IJOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

MexaHW4YeCKHUe U JICKTPOMarHUTHBIC KoeOaHus (9 9acoB)

12

AHanu3 KOHTpOJIbHOU paboThl. 10

MunyT. KonebarenpHas cuctema.

1

dbopmupoBaHue

MHPOBOCHPUATHS U

bubmmnoreka [JOK
https://m.edsoo.ru/ffOcaf06




CB0OOIHBIE MEXaHUYECKHUE
KOJIeOaHMsl, UX XapaKTEPUCTUKH.
IMapmonunydeckue kosieOanusl.
YpaBHEHHE TAPMOHUUYECKUX

kosnebanuit. [IpeBpaiiienue sHepruu

13

Jlaboparopnas pabota No4
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii Tpy3a Ha
HUTH OT JUTHHBI HUTH U MacChl Tpy3a»

40 MUHYT

14

Konebarensubid koHTYp. CBOOOIHBIE
AIEKTPOMArHUTHbIC KOJIeOaHus B
UCIbHOM K0Je0aTeTbHOM KOHTYpE.
AHanorus MexJy MEXaHU4eCKUMU U

QJICKTPOMAariuiTHbIMHA KOJICOaHUSAMU

15

®opmyna TomcoHa. 3akoH
COXpAaHEHHUS IHEPTUHU B UACATLHOM

KoJie0aTeIbHOM KOHTYPE

16

[IpencraBneHue o 3aTyxarOnyx

MHUPOBO33PEHUS
y4yal[uxcsi Ha OCHOBE
pa3BUTHUSA
MI03HABATEIbHBIX
BO3MOXHOCTEU
JMYHOCTH.
dbopMHUpOBaHUE CUCTEM
HAy4YHBIX, GUITOCOPCKUX,
COILIMAJIbHBIX,
HPABCTBEHHBIX,
ACTETUYECKUX B3TJISAIOB
U yOCKICHUA.
dbopmupoBaHue
MOTHBALHOHHO-
LIEHHOCTHOI'O ITOBEJICHUS.
BOCIIUTAaHUE TBOPUYECKOTO
MBIIIICHUE, CMEJIOCTH

CBOUX CYXKJICHUH,

KYJIbTYPY PEUH.

bu6anorexa IJOK
https://m.edsoo.ru/ffOcb820

bubmuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6anorexa [IOK




KoseOaHmsIX. BeIHYKICeHHBIE
MeXaHu4YeCKHue Kojedanus. PesonaHc.
BEeIHY X ICHHBIE 2JIEKTPOMArHUTHBIC

KoJIeOaHus

17

Ilepemennbid TOK. CHHYCOMATbHBIN
IIEpEMEHHBIA TOK. MOIITHOCTH
NEPEMEHHOI0 TOKa. AMIIJIUTYAHOE U
JECHCTBYIOILIEE 3HAYEHUE CUIIBI TOKA U

HaIIpsAKCHUSA

18

Tpanchopmarop. [IpousBoacTro,
nepenaya u norpediieHue

BJIEKTPUYECKON SHEPTUU

19

Y CTpONCTBO U IMTPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOIO 3BOHKA,
reHeparopa epeMEeHHOro ToKa,

JIMHUM BJIEKTpoIiepeaayd

20

DKOJIOTUYECKHUE PUCKU TIPU
MIPOU3BOJICTBE DIECKTPOIHEPTHH.

Kynbrypa ucnons3oBanus

BOCITMTAaHHE
KPUTHUYECKOTO
MBIIIJICHUE,

OTBCTCTBCHHOCTH,

BOJICBBIX Ka4CCTBA.

https://m.edsoo.ru/ffOcbb86

bu6anorexa IJOK
https://m.edsoo.ru/ffOcbd34

bubnuoreka [IOK
https://m.edsoo.ru/ffOcc324




3JIEKTPODHEPTUU B ITIOBCEAHEBHOU

KHN3HHU

Mexannueckue n

AIIEKTPOMArHUTHBIE BOJIHBI (5 4aco

B)

21

MexaHnyeckue BOIHbBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHEHUS U JTMHA BOJTHBI.

Honepeqmﬂe " IMPOJOJIBHBIC BOJIHBI

1

22

3Byk. CkopocTh 3ByKa. ' poMKOCTH

3ByKa. BeicoTa ToHa. TemOp 3Byka

23

DNEeKTPOMAarHuTHHIE BOJIHBI, UX
CBOMCTBA U cKopocTs. [lkana

QJICKTPOMAaruMuTHBIX BOJIH

24

[TpuHIUIIBI pagUOCBA3HU U
TeJieBUIeHUs. Pa3Buthe cpencTs
cBsa3u. Pagnonokanus. [Ipaktuueckoe

MPUMEHEHUE B TEXHUKE U OBITY

25

KonrtponbHas pabota
«Kosiebanusa v BOJTHBI

40 mMuHyT

dopmupoBaHue
IIOHUMaHUsI EHHOCTEN
HAyKU U 00pa30BaHusl,
CMBICJIa TYMaHHBIX
OTHOILIEHUM; ITOJBEICHUE
K OCO3HAHUIO BBICOKOU
LIEHHOCTH Y€JIOBEYECKOU

JKU3HH;

bu6anorexa IJOK
https://m.edsoo.ru/ffOcca54

bu6anorexa IJOK
https://m.edsoo.ru/ffOcccOc

but6mmoreka LIOK
https://m.edsoo.ru/ffOccte0

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcc6f8




Ornruka (10 gacoB)

26

AHanu3 KOHTpOJbHOM padoThL. 10
MUHYT. lIpsamonnnerinoe
pacnpocTpaHeHHe CBeTa B
OAHOPOAHOU cpee. ToueuHsbli

VMCTOYHUK cBeTa. JIyu cBera

1

27

OTtpaxkenue cBeTa. 3aKOHbI
oTpaxeHus cBerta. [loctpoenue

N300pa’KEHUHU B IJIOCKOM 3epKalie

28

[Ipenomnenue cera. [lonHoe
BHYTpEeHHeE oTpaxeHue. [Ipeaenbupin
yTOJI TIOJIHOTO BHYTPEHHETO

OTpaXKeHUS

29

JIabopatopnas pabota No5
«M3mepenue mokazarens
MIPEIOMJICHUS CTEKIIa»

40 muHyT

30

JInH3BI, UX XapAKTEPUCTUKH.

[TocTpoenue n3o06paxeHui B JIMH3E.

COBEPIIICHCTBOBAHUE
3pUTEIILHOTO
BOCIIPUSTHUSI. (Pa3BUTHE
riazomMepa, yMeHue
M0JIb30BATHCS
Pa3JIMYHBIMU NIPUEMaMHU
U3MEPECHUS
CITIOCOOCTBYET
MIOCTENIEHHOMY
BbIpa0aTHIBAHUIO
MOHSTHUSA O
MPOCTPAHCTBE)
Bocnuranue
POJIyMaHHOCTU CBOMX
JEUCTBUN U IOBEICHUS.
BOCITUTAHHE TPYAOBBIX
HABBIKOB (aKKYpaTHOCTb

JOKa3aTCJIbCTBO

bu6auorexa IJOK
https://m.edsoo.ru/ff0cd350

bu6anorexa IJOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka LIOK
https://m.edsoo.ru/ffO0cd7{6

but6mmoreka LIOK
https://m.edsoo.ru/ffOcd67a

bu6anorexa [JOK
https://m.edsoo.ru/ffOcddle




dopMyJia TOHKOM JIMH3bL. Y BEJIMYEHUE

JIMH3bI

31

Jlabopartopnas pabota N6
«HccnenoBanue CBOWCTB
n300pakeHUH B JIMH3aX»

40 MUHYT

32

JHucniepcus cBeta. CIIOKHBIN COCTaB
oenoro ceera. L[BerT.

Jlaboparopnas pabota No7
«HabroieHne aucrepcun CBeTay

20 MUHYT

33

HNurepdepentus ceera. KorepeHTHbIC
UCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MAaKCUMyMOB 1 MUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE.

34

Hudpakuus ceera. {udpakunonnas

pemérka [lomapuzanus ceera

35

Onrtruyeckue TpudOpkI U yCTPOHCTBA

1 yCJIOBUS UX 0€30MaCHOTO

TE€OPEMBI, BBIIIOJHEHHE
yepTexa Win
IPOU3BOJICTBO PabOTHI
U3MEPUTEIBHOTO
XapakTepa ydauuncs
JeJaeT TUIATENbHO U
JTOBOJMT J10 KOHIIA,
3aBEpIIAETCS BCE

CaMOKOHTPOJIEM )

bubnuoreka [IOK
https://m.edsoo.ru/ffOced2?2

but6mmoreka LIOK
https://m.edsoo.ru/ffOcf02e




IMPUMCHCHUS

OCHOBHI CIIeIMAIBHONW TE€OPUU OTHOCUTEIHHOCTH (4 yaca)

36 | I'paHuIBI NPUMEHUMOCTH 1 (dbopMHUpOBaHUE YyBCTBA bubamnoreka [IOK
KJIACCUYECKOU MeXaHUKH. [locTynatel COOTBETCTBHE HOPMaM https://m.edsoo.ru/ff0cf862
CrielUaIbHOUW TEOPUH 00I11IeHrE U COBMECTHOMN
OTHOCHUTEJIbHOCTH NeATEeIIbHOCTH

37 | OTHOCUTEIBHOCTH 1 Bocrnutanue bubmmoreka IIOK
OJTHOBPEMEHHOCTHU. 3aMeJICHUE KOMITETEHTHOCTH, https://m.edsoo.ru/ffOcfa4?2
BPEMEHH M COKPAILICHUE JJIHHBI HNOHSATINBOCTH,

38 | DHeprus U UMIYJIbC PEIITUBUCTCKOU | 1 HaXOJ4YUBOCTH bubamnoreka [IOK
yacTullbl. CBsI3b MAcChl C DHEPTUEU U (mpo6ieMHBII MeTOA https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUs MOKOS oOy4eHus, Py U3yYEeHUHU

39 | KoutponbHas paboTa 1 HOBOT'O MaTepHaa) bubmoreka [LIOK
«Orntrka. OCHOBBI CIEIIHAJILHON https://m.edsoo.ru/ffOcf6f0
TEOPHUH OTHOCUTEIBHOCTH
40 MUHYT

DNeMeHTbl KBAaHTOBOW ONTUKU (6 4acoB)
40 | AHaM3 KOHTPOJIBHOU paboThl. 10 1 dbopmupoBanue y bubnuoreka [IOK

MHHYT.

YeJI0BEKA BAXKHEUIIINX

https://m.edsoo.ru/ffOcfel6




®otonbl. Popmyina [1nanka. SHeprus

U UMITyJIbC (pOTOHA

41

OTKpBITHE U UCCIIETOBAHHE
dotoaddexra. OnbrTer A. T

CroneroBa

42

3akonsl poTodrPdexra. YpaBHeHHE
OunmrerHa 11 goroaddexra.

«Kpacnas rpanuna» goroadpdexra

43

JlaBnenue cBera. OnbiTel 11. H.
JleOeneBa. XMMHUYECKOE IEUCTBUE

CBCTa

44

TexHu4yeckue ycTpoucTBa u
PaKTUYECKOE IPUMEHEHHUE:
dboTo31eMeHT, POTOIATUHK,

coyiHeYHas OaTtapesi, CBETOIUO/

45

Pemenue 3aJa4 110 TeMC «DIIEMEHTBI

KBAHTOBOU ONTHKHUY

JIyXOBHBIX [IEHHOCTEM,
OTPaXKAIOIIUX
cnenupuKy pa3BUTHS
HaIero o0IIecTsa u
rocyJapcTBa,
HAIMOHAJILHOTO
caMoco3HaHus1, o0paza
YKU3HU, MUPOTIOHUMAaHHSI
U OTBETCTBEHHOCTH 3a
cynp0y Poccun.
(3HAKOMCTBO C
TBOPUYECKUMU
ouorpadusiMu y4CHBIX,
Yyel BKJIAJ B HAYKY,
HPABCTBEHHBIN 00K,
dbunocodckue BITISAB,
MHUPOBO33PEHUE U
COTMAJTbHAS TTO3HITHS

MOTJIU OBl CITYKHUTh

bu6anorexa LIOK
https://m.edsoo.ru/ffOcffc4

bu6anorexa IJOK
https://m.edsoo.ru/ff0d015e

bu6anorexa IJOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka LIOK
https://m.edsoo.ru/ff0d0302




SPKUAM TIOJIOKUTETHHBIM
IPUMEPOM, YBAKEHHE K
JTOCTHKCHHUSM
YEJI0BEUYECKOI0 I'eHUS )
BOCIIUTaHUE TBOPUYECKOMN
NesTeNbHOCTH
yUYalIuXxcsi- YKperieHue
CBSI3M O0yUYEHHUS C
U3HBIO, C PAKTUKOM.

(comeprxaHue 3a7ay)

atoMma (4 yaca)

CrpoeHnue
46 | Mopnens atoma ToMmcoHa. ONBITEI 1
Pezepdopma o paccestHuIO 0-4aCTHII.
[Lmanerapnas Mojesib aToMa
47 | Tlocrynatsl bopa 1
48 | Wznyuenwue u nornomenne poroHos | 1

[IpU NIEPEXO0/Ie aTOMa C OJHOTO YPOBHS

dbopmupoBaHue
MUPOBOCIIPUATHUS U
MHUPOBO33PECHUS
y4Jalniuxcsi Ha OCHOBE
pa3BUTHS
M03HABATEITLHBIX

BO3MOKHOCTEN

bubnuoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka LIOK
https://m.edsoo.ru/ffOdOafa

bu6anorexa [JOK
https://m.edsoo.ru/ffOdOafa




JHEpPruu Ha Apyrou. Buael cnekTpos JIAYHOCTH.

49 | BomHoBble cBorcTBa yacTuil. Bomusr | 1 dbopmMupoBaHue CUCTEM bubmmoreka IIOK
ne bpouis. KopmyckysipHo- Hay4HbIX, puiocopckux, | https://m.edsoo.ru/ff0dOca8
BOJTHOBOU nyayin3M. CIIOHTaHHOE U COLIMAJIbHBIX,

BBIHYKJICHHOE U3JTy4YCHHE HPaBCTBEHHBIX,
ACTETUYECKUX B3TJISI0B
U yOCXKICHUIA.
dbopmupoBaHue
MOTHBAIlMUOHHO-
LIEHHOCTHOTO MOBEJICHHUS.
ATtomHoe s71po (5 4acoB)

50 | OtkpbiTHE paguOaKTUBHOCTH. ONbBITHI | 1 BOCIIUTAHUE bubmuoreka [IOK
Pe3epdopma no onpeaeneHuto cocraBa AKOJIOTHYECKOMN https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHUS KYJbTYpPHBI, KYJbTYpbI

51 | Csowuctsa anb(da-, 6era-, raMma- 1 3710pOBOTO U

n3nydeHus. Bnusaue

PaaAnOaKTUBHOCTH HaA KUBLIC

6e3omacHoro oopasa

Ku3Hu. Bocriuranue




OpraHu3Mbl OTBETCTBEHHOT'O

52 | OTKpbITHE NPOTOHA U HEUTPOHA. 1 OTHOILEHHUS K TPUPOJIE. bubamnoreka [IOK
3apsin sapa. M3oromnel. Anbda-pacnan. BOCIIMTaHUE cTpeMieHus | https://m.edsoo.ru/ff0d1162
DNEKTPOHHBIM U TTO3UTPOHHBIN OeTa- 3a00TUTHCS O CBOEM
pacnaz. 'amma-uznyuenue 3nopoBbe. Hayuuts

53 | DHeprus CBA3M HYKJIOHOB B sJIpE. 1 BECTH ceOs B bubamnoreka [IOK
SAnepnsie peakuuu. AnepHbId AKCTPEMaJIbHBIX https://m.edsoo.ru/ff0d1356
peaktop. [IpoOneMbl, mepCreKTUBHI, CUTYallUIX, YMETh
AKOJIOTUYECKHUE aCTIEKThI IAEPHOU COXPaHSATH
SHEPTEeTUKU XJIaIHOKPOBHE,

54 | DnementapHsble yactuilbl. OTKpbITHE | | camooOnaianue, He bubamnoreka [IOK
o3UTpoHa. MeToabl HaOIIOACHUS 1 BIIa1aTh B IIAHUKY, https://m.edsoo.ru/ff0d0e38
perucTpanuu 3JCMCHTAPHBIX YaCTHUII. MPaBUIIBHO JICHCTBOBATh
Kpyrunesiii cron «®yHaaMeHTaIbHbIE pu pazanynelix YII,

B3auMMOJICUCTBHUS. EMMHCTBO OKa3bIBaTh IIOMOIIb
buznuecKorn KapTUHBI MUPa» NOCTpaJaBIINM.
DneMeHTHI aCTPOHOMHUH U acTpodu3uku (7 4acoB)
55 | Bwupg 3Be3aHoro HeoOa. Co3Be3nusd, 1 CTETUUECKOE




SIPKHUE 3BE3/bI, INIAHETHI, UX BUIUMOE

newxkenue. CojiHeyHas1 cucTeMa

56

Comnue. ConHeyHas aKTUBHOCTD.

Ncrouynuk sneprun CoJiHIIA U 3BE3]

57

3B€3/1bI, UX OCHOBHBIC
XapaKkTEePUCTUKHU. 3BE3]IbI TTTaBHOU
MOCJIEIOBATEILHOCTU. BHyTpeHHEe
cTtpoeHnue 38€3/1. COBpeMEHHbIE
IIPEACTABIICHUS O IPOUCXOKIACHUU U

sBororiMu CoJIHIA U 3BE3]

58

Mueunbin [1yTe — Hama ["amakTuka.
[Tonoxenne u nBuxenue CoiHIA B
lNamakrtuxke. ['anaktuku. YepHobie

ABIPBI B ApaXx rraJIakKTUK

59

Bcenennas. Paz0eranue raakTuk.
Teopus bosbmioro B3peiBa.
PenukToBoe uznydenue.

MeTtaranakTuka

60

Hepemennbie npoOaeMbl aCTPOHOMHUU

BOCIIUTaHUE (HayKa,
KpacuBa yxe cama Io
cebe, kpacoTa
JI0Ka3aTeNbCTBA TEOPEM,
KpacoTa petieHus 3a1a9u
parroHaTbHBIM
criocobom, KpacoTa u
JTaKOHUYIHOCTH (hOPMYII,
9yBCTBO KPAacOTHI U
TapMOHHHU
MaTeMaTUIECKUX
3aKOHOB, OT YMCHUS
0€3yKOPU3HEHHO, TOYHO
U SICHO Pa3bsSICHUTH
coJiep’KaHue U3y4aeMoro
MaTepuaa, mpeaioKuB
POIYMAaHHYIO CHCTEMY
BOIIPOCOB U 3a]ad4,

OpraHU30BaTh HA YPOKE




61 | KonrponwHas pabota 1 MOUCK palMOHAIbHBIX
«37EMEHTHI aCTPOHOMUU U nyTel UX perieHus)
acTpoPU3UKM»

40 MuUHYT
O6o6maroriee moBTOpeHue (4 yaca)

62 | AHanu3 KOHTPOJIBHOM paboThl. 10 1 BOCIIMTAHUE TBOPYECKOU
MuHyT. O000maromui ypok. Poib CaMOCTOATEIBHOCTH,
(bU3UKHU U ACTPOHOMUU B KPUTHUYECKOTO
AKOHOMHUYECKOM, TEXHOJIOTUUECKO, MBIIICHHS, CO3JaHNE
COILIMAJILHOM M 3THYECKOU cepax CUTyalluu ycrexa.
NEATEIbHOCTU YEJIOBEKA BOCITUTAHHE

63 | O6o6maromuit ypok. Ponb u Mecto 1 KPUTHUYECKOTO
(bU3MKY 1 aCTPOHOMHH B MBIIICHHUS,
COBPEMEHHOW HAYYHOU KAapTUHE MUPA TPYIOTIOOHS,

64 | O6oO6maromuit ypok. Ponb 1 aKKypaTHOCTH,
¢duznueckoit Teopun B HopMUPOBAHUH HO3BOJISIET CO3/1aTh
MpeACTaBICHUN 0 (PU3NISCKOM CHUTYAIIMIO yCIexa,
KapTUHE MUpPA BBI3BIBAET UHTEPEC,

65 | Obo6maronmii ypok. Mecro 1 CO31aEeT MOTHUBBHI K




(u3nuecKoi KapTUHBI MUpa B 0011IEM
pSy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MIPEJCTABICHUN O PUPOJIE

N3YYCHHIO TCMBI.

BpeMs (3 yaca)

PesepBHoe
66 | PesepBHbIid ypoK. MarHuTHoE MoJie. 1
DNeKTpOMarHUTHAS WHIYKIIHUS
67 | PesepBHblil ypok. OnTuka. OCHOBBI 1
CIIEUAIBHOU TEOPUU
OTHOCHUTEJIBHOCTH
68 | Pesepnsiit ypok. KBantoBas ¢puszuka. | 1

DNIEMEHTBI ACTPOHOMHH U

acTpopu3nKu

BOCIIUTAHUE Y YUCHUKOB
OTBETCTBCHHOCTD,
BHHUMATEIBbHOCTD,
YECTHOCTb,
CaMOCTOSITEIbHOCTD,

B3aUMOYBaKCHHC.

but6mmoreka LIOK
https://m.edsoo.ru/ff0d1784
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