115. Pabouass mporpamma mno y4deOHomy mnpeaMmetry "®dusuka'’ (0a30Bbli
YPOBEHb).

[Iporpamma coctaBiena ¢ yderom @DenepanbHOW paboueld MPOrpamMmbl
(MOTHOCTBIO B3ATO COJACp)KAHWE TPOTPAMMBI; TpPEeOOBaHUS K pe3yibTaTam
OCBOCHHMSI TIPOTPAMMBI; YYHTEIEM pa3pad0TaHO TEeMAaTHYECKOE M KaJeHIapHO-
TEMATUYECKOEe TIaHupoBaHue ¢ yudetoM 1. 18.2.2. ®I'OC COO, yTBEpKAEHHOTO
npukazoM MunuctepcTBa 00pa3zoBanus U Hayku PO ot 17 mast 2012 r. Ne 413 “O0
YTBEPXKJICHUN (eACpaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTCIBHOIO CTaHAapTa
cpeaHero ooiero oopa3oBaHus’ ¢ U3MEHEHHUSIMU U JOTIOJIHEHUSAMHU 0T 29 nexalps
2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 centsa6ps, 11 nexadps 2020 r.,
12 aBrycra 2022 1.

115.1. PaGoyass mporpamma 1o yueOHOMYy mnpeaMery "duzuka" (0a30BbIif
ypoBeHb) (mpeameTHas o0macTh "EcTecTBeHHO-HayuyHble NpeaMeThl") (manee
COOTBETCTBEHHO - Mporpamma mno (usuke, (pU3MKa) BKIIOYAET MOSICHUTEIbHYIO
3alMCKy, COJACp)KaHWE OOYy4YeHUsS, IUTAHHPYEMbIC pe3yJIbTaThl  OCBOCHUS
IPOrpamMMBel 10 (U3HKE.

115.2. TlosicHuTenpHas 3amucka OTpa)kaeT OOIIMe ILEeNU U 3a/1aud WU3YUYCHUS
GU3UKY, XapaKTEPUCTUKY TICUXOJIOTHYCCKUX TIPEANOCHUIOK K €ro H3y4YeHHUIO
0OyJaroIMMHUCS, MECTO B CTPYKTYpE y4eOHOTO TIJIaHa, a TAKXKE TOIX0IBI K 0TOOPY
coJiep KaHus, K OTPEIETICHUIO TIIAaHUPYEMBIX PE3yIhbTaTOB.

115.3. Conepxkanrie 00ydeHUsI pacKpbIBaeT CoAepKaTeIbHbIC JTUHUU, KOTOPHIE
npemyiaralorcs JUisi 00s3aTENIbHOIO M3YyYEHUS B KaXJOM Kjlacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

115.4. [Inanupyemblie pe3yJIbTaThl OCBOCHHS IPOTPAMMBI 110 (PM3UKE BKIIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTAThI 32 BECh MEPHOJI OOyUYECHHsI Ha YPOBHE
cpemHero obmiero oOpa3oBaHHsS, a TakKe TMPEAMETHBIC  JIOCTHIKCHHS
oOy4Jaronierocs 3a Kax/bli roj] 00y4eHus.

115.5. llosicHUTe/IbHAS 3aIIUCKA.

115.5.1. TlporpamMma no ¢usuke 6a30BOro YpOBHSI HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIx B PI'OC
COO, a Takxke c ydyeToM (enepanbHOil padbouyel NpPOrpamMmbl BOCIUTAHUSA U
KOHIICTIIIUK TIpernoaaBaHusi ydeOHoro mnpeamera "dwuszuka" B o0pa3zoBaTeIbHBIX
OpraHu3ausiax Poccuiickon denepanuu, peATU3yIOLIMNX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

115.5.2. Coneprkanue mporpaMMbl 1o (hU3UKE HAMPABICHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydarommxcs 10 - 11 kmaccoB mpu
oOydeHnn ux (u3NKe Ha 0230BOM ypOBHE HAa OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBercTBYyeT TpeboBanusim OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yjbTaTam
oOy4eHHMs, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeameramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETU M3y4YeHHs] (PUM3UKU HA YPOBHE CPEIHEro OOIIero
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oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaTbl OCBOEHUSI Kypca (PU3HUKHU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

115.5.3. TlporpamMma 1o (u3MKe BKIFOYACT:

[Tnanupyemplie pe3yabTaThl OCBOCHUS Kypca (pU3uKy Ha 6a30BOM ypOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3YJIbTAThI 10 ToAaM OOy4EHHS;

Coneprxanue yaeOHoro ipenmera "dusnka'" 1mo rogam oOyqeHHs;

115.5.4. Tlporpamma mo (pu3UKEe MOKET OBITh MCIOJB30BaHA YUUTEIIMHU Kak
OCHOBA Il COCTaBJEHUsI cBoMX paboumx mporpamm. [Ipu paspabotke paboueit
POrpamMMbl B TEMATUYECKOM TUIAHUPOBAHUU JIOJKHBI OBITh YUTEHBI BO3MOKHOCTH
WCIIOJIb30BAHUSL ~ DJIEKTPOHHBIX  (LUGPOBBIX)  00pa30BaTENbHBIX  PECYPCOB,
ABJISIONINXCS ~ Yy4eOHO-METOAUYECKMMU  MaTepuaiaMud  (MyJIbTUMEAUIHbIC
POrPaMMBbI, JIEKTPOHHBIE YUYEOHUKH W 3aJaYHHUKHU, DJEKTPOHHbIE OMOIUOTEKH,
BUPTYyaJIbHbIE J1A0OpATOPUHM, WIPOBBIE MPOrPAMMBI, KOJUIEKIIUU IU(GPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), PEATM3YIONIUMU JAUIAKTUYECKUE BO3MOXKHOCTHU
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TE€XHOJIOTUM, COJIEpKAHUE KOTOPBIX
COOTBETCTBYET 3aKOHOJIATENBCTBY 00 00Opa30BaHUU.

115.5.5. Tlporpamma o (pu3uke NpeaoCTaBIsI€T BOZMOKHOCTD ISl peaTu3aiuu
Pa3IMUHBIX METOJUYECKHX TMOJXOJ0B K OpraHu3anuu oO0ydeHus (Qusuke Mnpu
YCIIOBHH COXPAaHEHHUS 0053aT€IbHON YacTU COACPKaHUS Kypca.

115.5.6. ®u3uka kak Hayka 0 HauOoJiee OOMIMX 3aKOHAX MPUPOJbI, BBICTyIAs B
KauecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyxatoieM mupe. IkoapHbIN Kypc GU3UKH - CHCTEMOOOpa3yIOMInii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYEHHUsI HOBBIX MATEpHAIOB C 3aJaHHBIMU CBOWMCTBAMU W JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpa OOydYarolmmxcsi, B (POpMUPOBaAHUE yYMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJIHEHUU UMHU YUYE€OHBIX HCCIIeI0BaHUMH.

115.5.7. B ocHOBY Kypca (hU3uKH 1151 YPOBHS CPEAHETO OOIIEro 0Opa3oBaHUs
MOJIOKEH PAJ HUIeW, KOTOpPhle MOXKHO paccMaTpuBaTh KakK MPUHIUIBI €T0
IIOCTPOEHUS.

Unes wenoctHocTH. B COOTBETCTBMM € HEM KypC SBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCeX Pa3esioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Uness renmepanmzamuu. B cooTBercTBMM ¢ Hel Marepuan Kypca (U3HKH
oObeaMHEH BOKPYr (Qu3nyueckux Teopud. BemymumM B Kypce sBIsSETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIESCTBE U
noJie.

Nnes rymanutapusanuu. Peanuzanus uaew MNOpeAnonaracT HCIOJIb30BAHUE
TYMAaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.



Wnes npuknagHoit HanpaBieHHOCTH. Kype ¢usuku npeanosaraeT 3HaKOMCTBO
C IIAPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTHUYECKUX MPWIOKEHUN H3YUCHHBIX
TEOPUH U 3aKOHOB.

WNnes sKoorH3auuu  peanu3yeTcsl IOCPEICTBOM  BBEIEHHUSA 3JIEMEHTOB
COJIEp)KaHMsl, TMIOCBAIIEHHBIX JKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
npo6JieM paloOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

115.5.8. CrepxHeBbIMU 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CPEIHEro
obmero oOpa3oBaHus  SBJIAOTCA  (dusuyeckue Teopur  (popMupoBaHUE
NPEACTABICHUM O CTPYKType TMOCTPOCHHUS] (DU3UYECKON  TEOpHH, pPOJIU
byHIaMEHTAIbHBIX 3aKOHOB W TMPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
pUpOJE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, JJI OMMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUM U MIPOLIECCOB).

115.5.9. CucreMHO-IeATEIbHOCTHBIA MOAXOJ B Kypce (DHU3MKU peanu3yercs
NpeXJe BCEro 3a CYET OpraHu3aluu SKCIEPUMEHTATbHOU JI€SITebHOCTH
o0yyJarommxcs.

Jlns Ga3oBOro ypoBHS Kypca (U3UKH - D3TO HCIOJIb30BaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BbiaeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOJUMBIX JJIE KOHTPOJST M  OIEHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS WU
ocHauleHus: kaOuHeta ¢Qusuku. [lpm sTomM oOecneunBaeTcss OBIAJCHHUE
OOy4arolMMHUCST YMEHUSIMU MPOBOJUTh KOCBEHHBIE H3MEPEHHUS, HCCIIECJOBAHMS
3aBUCUMOCTEN (PU3NYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 IPOBEpKE
IIPEJIOKEHHBIX TUITOTES.

115.5.10. Pemienue pacyeTHbIX M KaYECTBEHHBIX 33/a4 C 33JJaHHON (pU3nyecKkoi
MOJIEJIbIO, TIO3BOJISIFOLIEE MPUMEHSATh U3yUYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasjelia Kypca, TaKk U UHTETPUPYS 3HAHUSA U3 PAa3HBIX pa3aenioB. (s
KAUECTBEHHbIX 3aJlad NPUOPUTETOM SBJISIOTCS 3aJaHUsl Ha OOBSICHEHUE
npoTeKaHusi (U3MYECKUX SBJICHMM M TMPOLIECCOB B OKpYXKalOUEH KHU3HW,
TpeOytome BbiOOpa  (U3MYECKOM MOJEIM  JJIsi  CUTyallud  MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

115.5.11. B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecledeHnio y4eOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(GU3MKKN Ha YPOBHE CpeIHEro o0LIero o0pa3oBaHus JOJKEH U3y4aThCsl B yCIOBUSIX
MpEeIMETHOrO0 KaOuHeTa (U3HKU WIM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
OpEeIMETOB €CTECTBEHHO-HAyyHOro I1ukiaa. Hanmuume B kaOuHere (u3MKU
HEOOXOMMOro J1abopaTOpHOTr0 OOOpPYAOBaHUS [JIsl BBINOJHEHHUS YKa3aHHBIX B
nporpamMme o (pu3uKe y4eHUYECKUX MPAKTUYECKUX padoT U AEMOHCTPALIMOHHOTO
o0opymoBaHUs 00513aTEIIBHO.

115.5.12. IeMmoHCTpauoHHOE 000pyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHNEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
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UCCIICAOBAHUSI  U3Y4YaeMbIX SBJICHUW W  IPOLECCOB, HMIMPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

115.5.13. JlaGoparopHoe 0OOpyIOBaHUE [UIsi YYCHHYECKUX MPAKTHUUECKHUX
pabot ¢opMupyeTcsi B BUIE TEMATHUYECKHX KOMIUICKTOB M 00OECIeunBaeTCs B
pacueTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarommuxcs. TeMaTH4eCcKHe KOMILICKThI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

115.5.14. OcHOBHBIMH IIEJSIMU H3Yy4YeHUsT (PU3UKU B OOIIEM 00pa3oBaHUU
SABJISIFOTCSL:

dopMUpOBaHUE UHTEPECA U CTPEMIICHUSI O0YHAIOITUXCS K HAYYHOMY U3Yy4YEHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

Pa3BuTue mpencraBieHHii O HAYYHOM METOJ€ TO3HaHUS U (OpPMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjibTaTa WM3YyUYECHHS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dopMUpOBaHUE YMEHUNU OOBSICHATH SIBJCHUS C HCIOJIb30BAaHUEM (PU3HMUECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;

dopMHUpoBaHUE TMPEACTABICHUN O pPOJUM (PUNKUA [J1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

115.5.15. JloctwxxkeHne 3TUX Iejed oOecrneunBaeTcs pelieHueM CIeayomuX
3aJlay B TpoOIecce H3y4YeHUs Kypca (PU3MKM Ha YpOBHE CPEIHEro OOIIero

oOpa3oBaHUs:
[TpnoOpeTenue cUCTeMbI 3HaHUN 00 OOMMX (PU3NYSCKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIIOYAas  MEXaHUKY,  MOJCKYJSIpHYIO  (DH3HKY,

3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

DopMUpOBaHUE YMEHUI NMPUMEHSITh TEOPETUUYECKUE 3HAHUS I OObSICHEHUS
bu3nuecKux SBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OcBoeHue crnoco00OB peleHus: pa3InyHbIX 3a/1a4 C SIBHO 33/IaHHOM (pu3nyeckoit
MOJIEJNIbIO, 3a/lay, MOAPa3yMEBAIOIIMX CaMOCTOSITENBHOE CO3AaHUe (PU3NYECKON
MO/I€JIM, COOTBETCTBYIOILIEH YCIOBHSIM 3a1a4H;

[lonumanue @QU3NYECKUX OCHOB W MPUHUUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENY;

OBnageHue METOJaMU CaMOCTOSITENIBHOIO IIJIAHUPOBAHMS M NPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanuud HHpOpMaIuH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

Co3ganue ycnoBUW i pPa3BUTUSL YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOMU,
TBOPUYECKOU JIESITETbHOCTH.

115.5.16. OOmiee uucino 4acoB, OTBEACHHBIX sl M3yuyeHuss Quizuku - 136
yacoB: B 10 kiacce - 68 yacoB (2 yaca B Heziento), B 11 kiacce - 68 yacoB (2 yaca B
HEJIETTIO).

[Ipenyaraembiii B mnporpamMme no (QU3MKE TMEpedyeHb JadOpaTOpHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEIOBAHHBIM, YYHUTENIb JENaeT BbIOOP



NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaITbHBIX
0COOEHHOCTEH 00YUaIOIINUXCSI.

115.5.17. JIrobas paGodas mporpaMma JOJDKHA TOJTHOCTBIO BKJIIOYATh B CeO0s
COJIep>KaHUE TaHHOM MPOTPaMMBI IO (PU3HKE.

115.5.18. B otnmenbHbIX ciaydasx Kypc (U3MKH 0a30BOTO YpPOBHS MOXKET
u3yuatbcsi B 00beMe 204 yaca 3a aBa rojga oOyuenus (3 4 B Henento B 10 u 11
KJjaccax). B aTom cnyuae yBennumBaeTcs He MeHee ueM 70 20 4 pe3epBHOE Bpems,
KOTOPOE€ HCIIOJIb3YETCSl YUUTENEeM JJIsl W3yYeHHUs] BOTPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM TIpoduieM OOy4YeHHs, W yBEIWYHBAcTCs ydeOHas Harpyska,
OTBOAMMAs HA MU3YYCHHE MEXaHHUKH, MOJICKYJSIPHOW (DM3MKHU U STEKTPOJIUHAMUKH,
3a CUET pacCIIMPEeHHs Yucia JTabopaTOPHBIX pabOT UCCIIEIOBATEILCKOTO XapaKTepa
¥ YPOKOB PEIICHUs KaYeCTBEHHBIX M PACUETHBIX 3a7ad.

115.6. Conep:xxanmne o0yuenust B 10 kiaacce.

115.6.1. Paznen 1. ®usuka u METOBI HAYYHOTO TTO3HAHMSL.

®u3zuka - Hayka o npupoje. HayuHneie MeToAbl MO3HAHUS OKPY>KAIOIIETO MUPA.
Ponb skcniepuMeHTa U TEOPUU B MPOIECCE MO3HAHMS MPUPOJbI. DKCIEPUMEHT B
busuke.

MopenupoBanue (U3MUECKUX SIBICHUH M TpoueccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto Qu3uku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAYYHOM KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

JleMoHCTpauuu.

AHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

115.6.2. Pa3zgen 2. MexaHuka.

115.6.2.1. Tema 1. KunemaTtuka

Mexanuueckoe JBHKEeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOrO JBHUYKEHUS.
Cucrema orcuera. Tpaekropus.

[lepemenienne, CKOpocTh (CpeaHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MpSIMOJIMHEHHOE [ABWKeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEepEeMELICHUS
MaTepHaJIbHONW TOYKH OT BPEMEHHU.

CBobOosHOE TazieHne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonuueinHnoe nBuxeHue. [[BukeHHe MaTepraabHOW TOUYKHU IO OKPYKHOCTH
C MOCTOSIHHOM 0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHBIE M PEMEHHBIE TIEpelayuu.

JlemoHcTpanuu.

Mopaenb cucTeMbl OTCYE€Ta, WILIIOCTPAlUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

H3mepenue ycKOpeHHus: CBOOOTHOTO MaCHHUS.

Hanpagienne ckopocTl pu ABMKEHUH 10 OKPYKHOCTH.

Y4eHnYeCKUil IKCIEPUMEHT, TaOOpaTOpHbBIE PabOTHI

N3ydyeHnne HEpaBHOMEPHOTO IBHKEHUS C LEJIBI0 ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY NYTIMH, IPOUJACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BpPEMEHH IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune NBUKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOUIEHHOTO TOPU30HTAIIBHO.

115.6.2.2. Tema 2. /InHamMukKa.

I[Ippammn  otHOocuTenbHOCTM  ['amunes.  IlepBeii  3akoH  HerotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon Herotona st
MaTepuagbHON TOUKU. Tpernil 3akoH Hpr0TOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BceMupHoOro TsaroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenus (moxosi, ckoiibxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIIBHO oOCu BpameHus. [lnedo cunbl. VYcnoBus
PaBHOBECUS TBEPAOIO TEA.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: TMOJIIUITHUKY,
JB)KCHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpanuu.

SIBrieHME MHEPIUMN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY ciioBust paBHOBECHS TBEPAOTO Tela. Buabl paBHOBECHS.

Y4eHn4eckuit SKCIIEPUMEHT, JIa00paTOpPHBIC PAOOTHI

N3yuenue aBMxKEHUs1 OpycKa M0 HAKJIOHHOW MIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTA CHJI YIPYTOCTH, BO3HUKAIOIMIMX B NPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

115.6.2.3. Tema 3. 3aKkOHBI COXpAHEHUS B MEXAHUKE.



HMmynbe MarepuanbHOM TOYKM (Tena), CHUCTEMbl MAaT€pUAIbHBIX TOYEK.
NMiynbC cuiibl 1 M3MEHEHHE HMITyJibCa Tea. 3aKOH COXPAHEHHWS HMMITYJIbCa.
PeaktnBHOE BMXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOYykd. TeopemMa 00 W3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[TotenuuansHas sHeprus. [loTeHnmanbHas sHeprust ynpyro aeGopMuUpoBaHHON
npyxuHbl. [loTeHnanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToTeHunanpHbIE U HEMOTEHIMAIBbHBIE CHIIbL. CBsI3b paObOThl HEMOTEHIIUAIBHBIX
CWJI C U3MEHEHHMEM MEXAHUYECKOW SHEPrUU CUCTEMBI TEJ. 3aKOH COXPAaHEHHS
MEXaHUYECKOM SJHEPIUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpanuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

VY4yeHnueckuil SKCIEPUMEHT, J1a0OpaTOPHbIE PAOOTHI

N3yueHue aOCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIbI JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHMEM MEXaHMUYECKON 3HEpPIruu
TeJa Ha PUMEpPE PACTSKEHUSI PE3UHOBOIO KIyTa.

115.6.3. Paznen 3. MonekyspHas pu3nka U TepMOJUHAMUKA.

115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPJIbIX TEJ U 00BSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [TlocTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m ee usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens naeanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUU UJACaTbHOro ra3za. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHen
KMHETHYECKOW SHEPIHM TEIUIOBOIO ABMXKEHHUS vacTul rasza. lllkama temneparyp
KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneeBa-Knanelipona. 3akoH
JansroHa. WM3omponeccel B HACAIBHOM Tra3e € IOCTOSSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckrue YCTpPOWCTBA U INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

JlemoHcTpanuu.

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbiThl 110 U PY3UN KUAKOCTEN U ra30B.



Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mopens, HIUTIOCTPUPYIOLIas IPUPOLY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIONINE YPAaBHEHHE COCTOSIHMS HMACAIBHOIO  rasa,
W30IIPOLECCHI.

YyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

Onpenenenne maccel BO3/yXa B KIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPECHHI
o0beMa KOMHAThI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY IapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepmonnHamuueckass cucTeMa. BHYTpPEeHHSsI HSHEpPIrUs TEPMOAUHAMHYECKON
CUCTEMBI U CIOCOObI ee n3MeHeHusl. KonmnuecTBo TemnoTsl U padbota. BHyTpeHHsAs
DHEPrus  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYeHHUE. Y IEIIbHASI TEINIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIUIONEpEaaye.

[lonsitue 00 agmabatHOM mpornecce. llepBblld 3aKOH TEPMOIUHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBsle MamuHbl. [IpuHIUIBL NEeHCTBUS TEMIOBBIX MaluH. [IpeobpazoBanus
SHEPruM B TEIJIOBBIX MamMHax. Koad¢uuueHT mosie3HOro AeHCTBUS TEIIOBOM
maruHbl. [ukn KapHo u ero ko3 puiimeHT moyie3Horo AeMCTBUS. DKOJIOTHUYECKUE
po0JIEMBbI TETJIOIHEPTETUKH.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

JleMoHCTpanuu.

W3meHeHue BHYTpEHHEW HHEPruu Tella IpPH COBEPIICHUH padOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe ImyTeM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHnue BHyTpEHHEH sHepTrun (TeMIiepaTyphbl) Tea Npy TeIionepeaaye.

OnbIT 0 agnabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOWHBI, ABUTaTEs] BHYTPEHHETO CrOpaHMsl, PEaKTUBHOTO
JBUTATEJIS.

Y4yeHn4eckuit SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI

N3mepeHne yaenbHON TEMII0EMKOCTH.

Tema 3. Arperatnble cocTosiHUS BeniecTBa. Ma3oBbIe NEPEXOIBI.

[TapoobOpa3oBanue u koHjeHcarus. Mcnapenue u kurneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachblmeHHbIH map. YjaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIABJICHHUS.

TBepnoe teno. Kpucrainuyeckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpucrtamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUcTayuM3anus. Y aesibHas TerioTa miasieHus. Cyonumarusi.



VYpaBHeHHe TemoBoro OanaHca.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE. TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUU.

JleMoHCTpauuu.

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenne npyu noHM>KEHHOM 1aBICHUMU.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HaGntonenue HarpeBaHMsi W IUIABJICHUS KPUCTAJUNIMYECKOTO  BEIIECTBA.
JIeMOHCTpanus KpUCTAILIIOB.

VYyeHnueckuil ~ IKCHEpPUMEHT,  JlabopaTopHble  pabotbl  M3Mmepenue
OTHOCUTEJIBHOM BJIIAJKHOCTH BO31yXa.

115.6.4. Paznen 4. DnekTpoAMHAMUKA.

115.6.4.1. Tema 1. Dnexrpocraruka.

DJeKTpu3anms Tel. DIEKTPUIECKUN 3apsia. [[Ba BUaa dJIEKTpUUECKUX 3apsI0B.
[IpoBOOHWKM, JUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOTO 3apsIa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4yeyHBINM ANEKTPUYECKUN 3apsii.
OnekTpudeckoe Tmojne. HanpspkeHHOCTh  dnekTpudeckoro  mois.  [IpuHoun
CYHEPHO3ULANA DNEKTPUYECKUX Ioer. JIMHUM HaNpsyKEHHOCTH JJIEKTPUYECKOTO
I10JIS1.

Pabora cun snexkrpocrarnueckoro noisis. [loreHuuan. PasHOCTh MOTEHLIMATIOB.
[IpoBOAHUKM W IUDIEKTPUKUA B DJIEKTPOCTATHYECKOM Ioiie. Jluanexkrpuueckas
IIPOHUIIAEMOCTb.

OnexrpoemMkocTb. KoHaeHcaTop. ODJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

JleMoHCTpanuu.

Y CTpONCTBO M MPUHLIAI IEUCTBUA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuyecKas 3aluTa.

JINDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIIAAH IUIACTHUH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

VYyeHnueckui SKCIepUMEHT, J1a00paTOpHbIe PabOTHI

N3MepeHne 35eKTpOEeMKOCTH KOHIEHCATOPa.

115.6.4.2. Tema 2. IIoCTOSIHHBIN SJIEKTPUYECKHM TOK. TOKM B pa3IMYHBIX
cpenax. ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS DJIEKTPHUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEnu.



ONEKTPUYECKOE CONPOTUBJICHUE. YIEINbHOE CONPOTHBIICEHHE BEIIECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora snekrtpuyeckoro  Toka. 3akoH  [xoynsa-Jlenma.  MomiHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CWJIA W BHYTPEHHEE CONPOTUBIECHUE HMCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

DnexkTpoHHas IIPOBOJAUMOCTh TBEPABIX METaJUIOB. 3aBUCUMOCTh
COIPOTHUBJICHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPpUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

ITomympOoBOIHUKH. CobcTBeHHast U IpUMecHast IIPOBOJAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p-N-nepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKud TOK B PAacTBOpax M paCIUIaBax  DJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIN3.

DIJIEKTpUUECKHI TOK B razax. (CaMOCTOSTENbHBIA M HECAMOCTOATEIbHBIN
paspsa. Monnus. [Inazma.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN U0, ralbBaHUKA.

JleMoHCTpauuu.

W3mepenne CUiTbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI LHJIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMmelanHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3MepeHue JIIEKTPOABUXKYIIEH cuibl. KoOpoTkoe 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COMPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa M IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TMOAA.

VYyeHnueckuil SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3yueHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3ieKTpOJBHKYIIEH CHUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

115.6.5. MexnpenMeTHbIE CBSI3H.

Nzyyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce oCyIIeCTBISIETCS ¢
YYETOM COJAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

MexnpenMeTHble TMOHATHS, CBA3aHHBIE C M3YYEHHEM METOJO0B HAyYHOI'O
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Marematuka: pelieHue CUCTEMbl YpaBHEHMM, JuHeWHas (pyHKius, nmapadona,
runepOosa, ux rpadukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,



KOCUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPHI U UX MPOEKIH HA OCH KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHndeckoe ABWKEHHE B JKHBOW mpupoje, auddysus, ocMoc,
TEIUI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaur, TEIIOBOE PAaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

XuMHS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHUYECKAS IUCCOLMAINS,
rajibBaHHMKa.

['eorpadus: B1a)xHOCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHonorusi: mpeoOpa3oBaHuE JBMXEHUH C HCIIOJIb30BAaHUEM MEXaHHU3MOB,
y4eT TPEHHUSI B TEXHUKE, MOIIIUIIHUKH, HCIIOJI30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JIpyrue), JABUTATEh BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUH
MOJy4YEHUsS COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

115.7. Conep:xxanmne o0yuenus B 11 kiaacce.

115.7.1. Paznen 4. DnekTpoAuHAMUKA.

115.7.1.1. Tema 3. MarauTtHoe noJie. DIEKTPOMarHuTHasE UHIYKIIUSI.

[TocrosiHHbIE MarHuThHl. B3anmoaeiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. Bektop MaruuTHON MHAYKUMU. [[pUHIIMTI Cyneprno3ULIMK MarHUTHBIX MOJIEH.
JluHnn MarHuTHOW WHAyKUMW. KapThHa JIWHUNA MarHATHOM HWHAYKIUHA TOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe moJie TMpPOBOJHUKA ¢ TokoMm. KapTtuHa mAuHUNW HMHAYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, ee MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, ee MOAyJib U HampaByieHUE. J[BHKeHUE 3apsHKEHHON YacTULIBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SBnenue anekTpoMarHuTHOW MHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAas Cujla WHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »yekTpudeckoe TMmoje. OJEKTPOABHXKYIAs Ccujla HWHAYKIUH B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJJHOM MarHMTHOM TIOJIE.

[Ipasuno Jlenua.

NuaykTUBHOCTH.  SIBJ€HHME  CaMOMHAYKUHUM.  ODJICKTPOABWKYILAS  CHUJIa
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.



TexHuyeckne yCTpoWCTBA M NPAKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

JleMoHCTpanuuu.

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuno JleHua.

3aBUCHUMOCTh D3JIEKTPOJBHKYILIEH CHUJIbl MHIAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.

SBneHre cCaMOUHAYKIUH.

VYueHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOTHI.

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Uccnenosanue AeiicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUU.

115.7.2. Pa3znen 5. KonebaHus U BOJIHBI.

115.7.2.1. Tema 1. MexaHu4ecKue U JIEKTPOMarHUTHbIE KOJICOaHUsI.

KonebGarenbnast ~ cuctema.  CBoOOJHBIE ~ MEXaHMYECKHE  KOjeOaHMUs.
["apmonunyeckue konebanus. [lepumon, yacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyKrHHBIN MassTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruy Npy raApMOHUYECKUX KOJICOaHMSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJI€OAaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPIruM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KoyieOaHUSX. BBIHYXIECHHbIE MEXaHUUECKHUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

Ilepemennpii  TOk. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. IlpousBoacTBO, mepeaadya W MOTPEOICHHE DIECKTPUUECKOM
SHEPIruMu. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHUueckne yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: DJIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

JlemoHcTpanum.

HccnepoBanue mnapaMeTpoB KoJjeOaTebHOM CUCTEMbl (MPYKUHHBIA WK
MaTeMaTHYECKUN MasSTHUK).

Habmronenue 3aryxarommx KojieOaHUi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.



CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAIpPSDKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu MOCIENOBATEILHOM  COEAMHEHHHM  PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEpEIayn.

Y4eHnYeCKUi IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

WccnepoBanue 3aBUCMMOCTH TMEPUO/A MalbIX KOJIeOAaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

Hccnenoanne nmepeMEeHHOro TOKa B LEMH U3 MOCIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOpa.

115.7.2.2. Tema 2. MexaHM4ECKHUE U DIICKTPOMATrHUTHBIE BOIHBI.

Mexannueckue BOJHBI, ycinoBus pacnpoctpaHeHusa. Ilepuon. CropocThb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u nuppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBHSI W3IyYEHHs] AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanms BektopoB E, B, v B anexrpomarautHoi BosiHe. CBOWCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOspU3anus, Iudpaxmus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [IpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguookanys.

DIEKTPOMArHUuTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbl.

TexHuuecKkue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHMKAa B TEXHHKE M MEIMILMHE, pajaap,
paguoNpPUEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

JleMoHCTpanuu.

OO6pa3zoBaHue U pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Teso Kak HICTOYHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonienue CBsSI3U I'POMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYAOM U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEJTOMIICHHE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHs.

115.7.2.3. Tema 3. OnTuka.

I'eomerpruueckas ontuka. [IpssMOnMHENHOE pacnOpoOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbl OoTpakeHHsi cBeta. [locTpoenue uzoOpaxkeHUil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIA MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKEHHUSI.



Hucniepcust cBera. ClioXHBIN cocTaB 0eoro ceera. LIger.

Cobuparonie u paccenBaromye JUH3bl. ToHkas nuH3a. oKycHOE paccTosiHuE
U ONTHYECKas cujia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B cOOMpArOIUX U
pacceuBaromnx JuH3ax. @Dopmylia TOHKOM JIMH3BL. YBEIWYEHHE, [aBAEMOE
JIMH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOYHUKH. Y CITIOBUS
HAOJIOCHUSI MAaKCUMYMOB M MHHHUMYMOB B HMHTEP(EPEHLIHOHHON KapTUHE OT
JIBYX CUH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. JudpakuuoHHas peuieTka. Y clioBUe HAOMIOACHUS TIaBHBIX
MaKCUMYMOB TIpU MaJICHUHM MOHOXPOMATHYECKOrO CBeTa Ha AUPPAKIUOHHYIO
pEIIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHWE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISPOU.

JleMoHCTpauuu.

[IpsMonMHEiHOE pacpOCTPaHEHHUE, OTPaKEHUE W IPEIOMIICHUE CBETA.
OnTtuyeckue mprudOpBHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Monesb CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

ITonydenue cnekTpa ¢ MOMOIIBIO IIPU3MBI.

[Tonyyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEHIETKH.

HaGnronenue nosisipusannu cBeTa.

VYyeHnueckuii SKCIepUMEHT, J1a00paTOpHbIE PAOOTHI

N3mepenne nokazaresns nperoMiIeHus CTeKa.

HccnenoBanue cBOMCTB M300pa)KEHU B JIMH3AX.

Habnronenue nucnepcuu cBera.

115.7.3. Paznen 6. OCHOBBI crielIManbHOM TEOPUHM OTHOCHUTEIIBHOCTH.

['panubl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKH. IlocTynmarsl cnennanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHM U COKpaIEHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl ¢ SHEPrUed W MMITYJIbCOM PEISTUBUCTCKOW YaCTHUIBl. DHEPIUs
MTOKOS.

115.7.4. Paznen 7. KBantoBas ¢usuka.

115.7.4.1. Tema 1. DniemeHTBI KBAHTOBOM ONTUKHU

®otonsl. opmyia [lnanka cBs3u S3HEPTUU (POTOHA C €r0 YACTOTOM. DHEPrus u
UMITYJIbC (POTOHA.



OtkpeiTue u ucciaegoBanue Gorodddexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dotorpdexra. Ypapuenne DitHmreitna mist Goroaddexra. "Kpacnas rpanumna
dboTorpdexra.

JlaBmenne cBera. OnbiTh I1.H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M TPAKTHYECKOE TPUMEHEHHE: (DOTOIIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAHO/I.

JlemoHcTpanum.

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (GoTod¢deKTa.

CBeToano.

Conneunas Oarapest.

115.7.4.2. Tema 2. CTpoeHue aToma.

Mopens atoma Tomcona. OmnbiTel Peszepdopaa mo paccesHHio -4acTHiIl.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBeie cBoiicTBa yactuil. Bomnbl ne bpoitns. KopnyckyiisspHO-BOIHOBOM
JyaJIu3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIEKTPaIbHbII
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

JleMoHCTpauuu.

Mogpens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue mMHEeHYaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOTHI.

Habnronenue nuHeRyaToro crekTpa.

115.7.4.3. Tema 3. ATOMHOE SA7pO.

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIIOXKHOCTh CTPOCHHS sapa. OTKpeITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa U HelTpoHa. Hykmownas monens snpa ['eitzenOepra-
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anwsda-pacnaa. ODNEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTUBHOIO pacma/a.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cwbl. Jlepext macchr sipa.

SnepHble peakuuu. JleneHue u CUHTES sep.

Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpoOnemMbl U MEPCIEKTUBHI
AICPHON IHEPTETUKU. DKOJTOTUUECKUE ACTIEKTHI SIACPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIEe B3auMOJIelcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.



TexHuyeckne ycTpolcTBa M NPAKTHUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

JleMoHCTpauuu.

CueTynK HOHU3HUPYIOUIUX YACTHUL.

Y4eHnYeCKUi IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM QoTorpadusim).

115.7.5. Paznen 8. DineMeHThI aCTPOHOMHHU U aCTPOPUUKH.

Otanbl pa3BUTHS aCTPOHOMHH. [IpHKIagHOE M MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BesmHoro Heba. Co3Be3nus, SpKUE 3BE3[bl, IJIAHEThl, UX BHUIAMMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeunast akTUBHOCTb. McTounnk sneprun ConHIa U 3B€31. 3BE3/IbI,
MX OCHOBHBIEC XapaKTEPUCTUKH. /lnarpamma "crieKTpaabHbIN KIacC - CBETUMOCTB'.
3Be3Ibl IIaBHOM ITOCIEIOBATEIILHOCTA. 3aBUCUMOCTD 'Macca - CBETHUMOCTE" JUIA
3BE3]1 TJIABHOM ITOCJIEN0BATENBHOCTH. BHyTpeHHEEe cTpoeHne 3Be31. COBpEMEHHBIE
IIPEACTABIICHUS O MPOUCXO0KACHUU U dBOMonMM COJIHIA M 3BE3[. DTallbl KU3HU
3BE3I.

Mnineunsin Ilyte - nama ['amaktmka. Ilonoxxemne m nBmxkeHue CosiHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UepHbIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmmipenne Bceenennoit. 3akon Xa0061a. Paszberanue ramakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepetennbie npo6iieMbl aCTPOHOMUH.

VYyennueckue HaOIIOACHMUS.

HabnrogeHuss HEBOOpPYKEHHBIM TJ1a30M C HKCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUWIOKEHUHN JJI1 ONPENeNICHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpPHOro MOJyIIapys U IPKUE 3BE3bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilytu.

115.7.6. OGob6maromee MOBTOPEHUE.

Ponp ¢u3ukm W acTpOHOMHUM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (HUUYECKOM KapTUHE MHUpa, MECTO
¢bu3znyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBICHUHN O PUPO/IE.

115.7.7. MexnpenMeTHbIE CBSI3H.

Nzydyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHSATHS, CBSI3aHHBIE C MW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runores3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.



MaremaTuka: perieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKIHH HA OCHU KOOPAHMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIMH, NpU3HAKKA TOJAO00US TPEYTOJbHUKOB, OIpPEICICHUE
TUIOMIAH TUIOCKHUX (UTyp U oObeMa Tel.

buonorus: snekTpuueckwe SBICHUS B JKMBOW TpUPONE, KoJieOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBl.

XUMUSI: CTPOEHHUE aTOMOB U MOJICKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIICTKHU, CHEKTPaJIbHBIN
aHaJIu3.

['eorpadus: MmarauTHBIE MoJtOCa 3eMJIH, 3aJIe)KU MarHUTHBIX Py, poTocheMka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSICCHUH.

TexHonorus: JMHUM DJJEKTpOoNepenady, TEeHEpaTOp NEPEMEHHOrO0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAsSI OITHKA,
COJIHEYHas Oarapes.

115.8. Ili1anupyemblie pe3yJibTaTbl OCBOCHHSI NMPOrpamMMbl MO (PpU3MKe HA
YPOBHE cpeiHero ooiero odpa3oBaHus.

115.8.1. OcBoenue yueObHOTO NTpeaMeTa "dus3uka" Ha YpOBHE CPEIHETO OOIIETo
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera "dusuka" AOIHKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOlUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxxaaHCKOTO BOCITUTAHMUS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3UIIMK OOYYaAIOIIEToCs Kak aKTUBHOTO
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOINEUYETIOBEUYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIIBHOCTh B HMHTEpEcax TIPaKJaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPraHU3aIiy;

YMEHHE B3aUMOJICUCTBOBATh C COLUAIbHBIMH MHCTUTYTaMH B COOTBETCTBHU C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:



c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHMUS;

CHOCOOHOCTh OLICHMBATh CHUTYallM0 W IPUHUMATh OCO3HAHHBIE PELIEHUS,
OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEeATEIbHOCTH YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTETUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOYAs 3CTETUKY HAay4YHOI'O TBOPYECTBA,
npuUCyIero pu3nyeckoi HayKe;

5) TpyZ1I0BOTO BOCIIUTAHMUS:

UHTEPEC K Pa3IMUHbIM chepaM MpodecCHOHATbHOM AESITeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3HKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO UM CaMOOOpa30BaHUIO B 00JlacTu
(bU3MKN HA IPOTSHKEHUU BCEU JKU3HU;

6) 9KOJOTUYECKOT0 BOCITMTAHUSI:

c()OPMHUPOBAHHOCTh 3KOJOTMYECKOM KYJIbTYpbl, OCO3HAHHE TIJ00aTBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHHUE U OCYIIECTBIICHUE JICMCTBUN B OKPYIKAIOIIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacumpenue onbita 1€AT€IbHOCTH YKOJIOTMYECKON HAIPABIEHHOCTU Ha OCHOBE
UMEIOIINUXCS 3HAHUM 110 (PUBHKE;

7) UEHHOCTU HAYYHOI'O MTO3HAHUS:

c(OPMUPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QUBUKA ~ OCYIIECTBISATH  MPOCKTHYID M HCCIEIOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAILHO U B TPYIIIE.

115.8.2. B mnpouecce NOCTHKEHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHMS
nporpamMmbl  TI0  (u3KMKe JJIsI yPOBHS CpEeAHEro oO0iero oOpa3oBaHUs Yy
oOyyJaroumxcs COBEPILEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJJICKT,
npeanojararmii copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUETh HANPABIECHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHUsI, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIIOYAIONIEH CTPEMJICHHE K JOCTUKEHUIO LIEIH U
yCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, UCXOAS HU3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIMOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUU OOLIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCThH BHICTPAaUBATh OTHOIIEHHUS C
JPYTUMH JIFOJbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peliaTh KOHMIUKTHI.



115.8.3. MeranpeaMeTHble pe3yabTaTbl OCBOEHUS IPOTPAMMBI  CPEIHETO
o011ero 06pa3oBaHus JOKHBI OTPAXKATh:

115.8.3.1. OBnageHne yHUBEPCATbHBIMU TIO3HABATEIbHBIMU I€UCTBUSMU:

1) 6a3oBBIE JIOTHYECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYJUPOBAaTh W aAKTyalIM3HpoBaTh  Mpoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OTIPECTATh UENH JEeATENbHOCTH, 3a/aBaTh TMapaMeTpbl M KPUTEPUH HX
JOCTUKECHMS,;

BBISIBJISITh 3aKOHOMEPHOCTH M NIPOTUBOPEUYUS B PACCMATPUBAEMBIX (PU3UUECKUX
SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS NPOOJIEMbl C YYETOM aHalIM3a HMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITENTFHOCTH;

KOOPJMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYaIBbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC HUCCIIEIOBATEILCKIE ICUCTBHS:

BIQ/ICTh HAyYHOH TEPMHUHOJOTHEH, KIIOYEBHIMH MOHATHAMH W METOJaMU
(bu3NYeCcKOi HayKH;

BJa/I€Th HABbIKAMU YYEOHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTU B
obnactu (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOUCKY
METOJIOB peUIeHUs 3a7ad (PU3UYECKOTO COJAECpKaHUS, MPUMEHEHHUIO pPa3IMYHBIX
METOJI0B IO3HAHUS;

BJaJeTh BUJAMH JIEATEIbHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYaLUSIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISTh TMPUYNHHO-CICJCTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ peUIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATH TIOJYyYEHHBIC B XO/I€ PEIICHUS 3a/1a4l PE3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTb U (QOpPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaul B 00pa3oBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCHTHh 3HAaHUA 1O (U3UKE B TPAKTUYECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, MpeJiaraTh OPUTHHAIbHbIE OAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabota ¢ uHpopmaImei:

BJa/IeTh HaBBIKAMU TMONy4YeHHs WHPopMaruu (HU3HUECKOTO COACPIKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOATEIHHO OCYIIECTBIISATH TOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;



OLICHUBATh JOCTOBEPHOCTHh HHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUI B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3ajady C CcoONIOAEHHEM TpeOOBAaHMM JPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeXeHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B PA3INYHBIX (opMaTax ¢ y4ETOM
Ha3HauYCHUs MH(OpPMAIUMU U 1IeJIEBOM ayJIMTOPUU, BHIOMpAs ONTUMAIBHYIO (popMy
MPE/ICTABICHUS U BU3yaIU3al[1H.

115.8.3.2. OBnageHne yHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JICHCTBUSIMU:

1) oGmenue:

OCYIIECTBIISTH OOIIIEHNE HA YPOKax (U3UKU U BO BHEYPOUHOU JCSATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallUuid U CMATYATh KOHQIUKTHI;

Pa3BEpHYTO M JIOTMYHO M3JlaraTh CBOIO TOYKY 3pPEHUSl C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAs I€ATEIbHOCTb:

MMOHUMAaTh M HCIOJIb30BaTh MNPEUMYLIECTBA KOMAHAHOW M WHIMBHIYalbHOU
pabdoThI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JCHCTBUN C Yy4eTOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEHN Ka)K0r0 YJeHa KOJUIEKTHBA;

OpUHUMATh  [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensaTb poid C YyYeTOM MHEHMH Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYeCTBO CBOETO BKJIa/a M KaXJIOT0 Y4aCTHHKA KOMaHIbl B OOIIMI
pe3yJNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHUWBATh HJIEW C TMO3ULUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE TIOBEICHHE B  Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATHBHBIM.

115.8.3.3. OBnageHne yHUBEPCAIBHBIMH PETYIATUBHBIMU JACHCTBUSIMU:

1) camoopranu3zanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh IMO3HABATENBbHYIO JACSITENBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MMPAKTUUYECKON pabOThl C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHUIT;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO SPYIULIMU B 00JaCTH (DU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.



2) CaMOKOHTPOJIb:

7aBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JAESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIa/IETh HAaBBIKAMH MO3HABATENIbHOMN pedieKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

MCIIOJIb30BaTh MPUEMBI peQIieKCHH AJI OLIEHKH CHUTyalluu, BHIOOpa BEPHOTO
pEILIeHHS;

OLICHMBATbh PUCKU U CBOEBPEMEHHO PUHUMATH PEUICHUS 110 UX CHUKCHUIO;

OPUHUMATh MOTHBBI M ApPryMEHThl JApPYIMX IIpM aHajlu3e pe3yJbTaToB
NEATEITbHOCTH.

3) npuHsTHE CE0S U APYTUX:

IPUHUMATh ce0sl, TIOHUMas CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JApPYIMX IIpM aHajlu3€ pe3yJbTaToB
NEeSATEIbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKY.

115.8.4. IlpenmetHble pe3yiabTaThl OCBOEHHA MporpaMmbl 1o (usuke. B
mpolecce Hu3ydeHus: Kypca Kypca (usumku 0OazoBoro ypoBHa B 10 kiacce
oOy4Jaronuiicss Hay4YnuTCs:

JEMOHCTPUPOBATh Ha NpPHUMEPAX poOJab U MECTO (PU3MKK B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B TPAKTUYECKOMN JEATENBHOCTHU JTHOIEH;

YUUTHIBaTh TpaHUIBl [PUMEHEHHUS U3YUYEHHBIX (U3UYECKUX MOJENCH:
MaTepuagbHas TOUKa, MHEpLUaJIbHAs CUCTEMa OTCYETa, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3NYEecKue SBJICHUS (TMPOLECCh) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJUHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMOJIelicTBUE Tell, nuddy3usi, OPOYHOBCKOE JIBHKEHUE, CTPOCHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00beMa TeJl IIPU HArpEeBAHHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCHApPEHHE, KOHJEHCAlMs, IJIABJIECHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B  HM30IpOLEccax,
AIIEKTPU3aLUs TEJ, B3aUMOJIECICTBUE 3aPsI0B;

ONHUCHIBATh MEXAHWYECKOE [BHKEHHE, HCIONb3ysd (PU3UUYECKHE BEIUYUHBIL:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KHHETHYECKasl HEPrus, NOTCHIHAIbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MeXaHMYEeCKas MOIIHOCTb, NpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH
(bu3MUeCKUl CMBICT HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOUIUE AHHYIO (DPU3UMYECKYIO BEIMYHUHY C JPYTUMU
BEJMYMHAMU;

ONMKCHIBATH HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TE€1 W TEIJIOBBIE SIBJICHUS,
UCTIONBb3ysl (DU3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEePIrHsi XaOTHUECKOTO JBUKEHHUS MOJIEKYJI, CpEIHEKBaApaTUYHAs



CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSsI 3HEprusi, padbora rasa,
KOO (PUIMEHT TMONEe3HOTO MCWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3HYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUEHUsS W CAWHMIIBI, HAXOAuTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEJIMUUHAM;

ONUCHIBATh U3YyUYECHHBIC SJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AICKTPUUECKHUE
sBJICHHSI (TIPOIIECCHI), UCTIONIB3Ys (PU3NYECKUE BEITUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUYECKOE TO0JIE, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYUHAMU;

aHAIM3UPOBaTh (PU3MYECKUE TPOLECCHl U SIBJICHUS, HUCHOJNB3Yysa (U3HUUECKUE
3aKOHBI ¥ IIPUHIUIIBL: 3aKOH BCceMUpHOTO Tsarotenus, I, 11 u I 3akonsr HeroToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHONPABUS HMHEPLUHATBHBIX CHUCTEM
OTCUETa, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHENH KMHETUYECKOW PHEPTruU TEIJIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyaTh CJIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHIIMIBI JCHCTBUS MaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCHEPUMEHTHI 10 HUCCICNOBAHUIO (U3HMYECKUX SBICHUN U
MPOIIECCOB C HKCIOJIb30BAHHEM MPSIMBbIX, U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBaThH BHIBO/IHI,

OCYILIECTBIISATh MPSAMBIE U KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCIICIOBAaTh ~ 3aBUCUMOCTH  MEXIYy  (PU3MUECKMMM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKCUpoOBaTh PeE3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIe TaOJIUII U TPaUKOB, A€NIaTh BEIBOBI IO PE3yJIbTaTaM MUCCIICI0BAHMS;

coOmro/iaTh TpaBuja 0€30MacHOr0 TpyAa MPU TPOBEICHUM HCCIEAOBaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o0opy10BaHUS;

peniaTh pacueTHbIC 3a7a4M C SBHO 33JJaHHOU (PU3UYECKON MOJIEIbI0, UCIIONIB3YS
¢dbu3nYecKkre 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJja4u BIOUPATH
(GU3NYECKYI0 MOJIeTb, BBIACIATh (PU3NUeCKue BEIUYUHBI U (HOPMYJIHI,
HEOOXOJIMMbIC JJIsI €€ PEIICHUs, MPOBOJUTh PacdyeThl U OLICHUBATh PEabHOCTh
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBI;



pelmaTh KavyeCTBEHHBIE 3aJauyM: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYHUBYIO
LEMOYKYy  PAcCyXKJE€HMH  C  MCHOJb30BAHMEM  M3YyYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEH U (PU3MUECKUX SIBICHU;

MCIIOJIb30BaTh NIPU PEUIEHUHM YUEOHBIX 3a/l1ady COBPEMEHHbIE MH(OPMALMOHHbBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMN U MPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJSApHOW WH(GOpPMAIMKU, TMOJYYCHHON W3 pa3iIMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

OPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HMKE B MOBCETHEBHON MKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTatb B TIpPYIIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH padOTy TPYyNIbl, PAlUMOHAIBHO pacHpenesiTh OOSI3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsSIX, OLICHUBATh BKJIAJ
KQ)KJIOTO U3 YYACTHUKOB IPYMIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI.

115.8.5. IlpenmetHble pe3yiabTaThl OCBOEHHSA MporpaMmbl 1o (usuke. B
mpolecce u3ydeHus: Kypca Kypca (usumku 0OazoBoro ypoBHa B 11 kiacce
00yYaroLuiiCcs HAYUUTCS:

JE€MOHCTPUPOBaTh Ha HpHUMEpax pojb U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B IMPAKTUYECKON IEATENBHOCTH JIOJAEH, LEJIOCTHOCTh U €IUHCTBO
bu3HYecKoil KApTUHBI MUPA,

YUUTBHIBaTh TpaHUIbl MPUMEHEHHUS M3YUYEHHBIX (U3UYECKUX MOJENECH:
TOYEYHBIN JEKTPUUECKUI 3apsij, JTy4Y CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEUIeHUH (PU3NYECKUX
3ajay;

pacrio3HaBath (PU3WYECKHUE SBJICHUS (MPOIECCh) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPMBHMKU: DJIEKTPUYECKAsS. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MArHUTHOTO TIOJSL Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¢ TONASpU3ALMSA  CBETa, JHMCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaA0aKTUBHOCTH;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIUYHBIX  Cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECChI), MCHOJB3YsS (DU3UUYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsijl, CUjia TOKa, HJIEKTPUUYECKOE HANpSKEHHUE, DIIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH



KAaTYUIKHA, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpE, 3apsAl W cuja ToKa B Ipolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWMA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITMIMHAMU;

ONMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLIECCHI, HCIONb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYUMHAMU,
BBIYUCIISIT 3HAUCHUE (DU3UUECKON BETUUMHBI;

aHaJIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SABJICHUS, UCIOIb3Yys (hU3NYECKUe
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NapaJIeIbHOTO
COCMHECHUS NPOBOJHUKOB, 3aKOH Joyns-JIeHIa, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHHsSI 3HEPruH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIpeIeNATh HAMpaBlIeHWe BEKTOpa MHIYKIIMA MAarHUTHOTO TIOJII TTPOBOJTHUKA C
TOKOM, CHJIbI AMTiepa u cuiibl JIopeHa;

CTPOUTH U ONMKCHIBATh U300PAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKalioM, TOHKON
JINH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO HCCIAEAOBAHUIO (PU3NUECKUX SBJICHUN U
MPOIIECCOB C KCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHHI: MpPH STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEpPEHHs (U3MUECKUX BEIMYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PHU3WYECKUX BEJIMYMH C UCIOIH30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U Tpadukos,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

cobJyirofaTh TMpaBuiia 0€30MacHOTO TPyJAa MPU MPOBEJACHUU HCCICIOBAHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NEeATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;



pelaTh pacueTHbIE 3a7auu C SIBHO 3aJaHHON (U3UYECKOIl MOAEIIBbIO, HCIIONIb3YS
¢busznyeckue 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHallM3a YCJIOBHs 3aa4H BHIOUPAThH
buznyecKyro Mojzedb, BBIACHATh (PUIUUYECKHE BEIUYUHBI U (POPMYJIHI,
HEOOXOJMMBbIE ISl €€ PEIIeHUs, MPOBOJAUTH PACUEThl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTth KaueCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTUYECKU HEMPOTHBOPEUUBYIO
HENOYKYy  PacCyX JACHMH  C  HUCHOJb30BAaHMEM  M3YUYCHHBIX  3aKOHOB,
3aKOHOMEPHOCTEU U (PU3NUECKUX SIBICHHIA;

MCIIOJIb30BaTh MPHU PEIIEHUH Y4eOHBIX 33Jja4 COBPEMEHHbIE WH(POPMAIMOHHbIE
TEXHOJIOTUH IS TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMN U TPEACTABICHUS
yueOHOI W Hay4HO-TIOMYJIAPHOH HHGOPMAIMK, TOXYYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydyaeMyto HHPOPMAILIUIO;

OOBSICHATH MPUHLUIIBI JEHCTBUS MaIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHs UX 0€30MacHOTO UCIIOJIb30BaHUS B TOBCEIHEBHOM KU3HH;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeXHBIX YUYCHBIX-(H3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

MCIIOJIb30BaTh TCOPETHUECKHUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPONCTBAMH, Ul COXPAHEHUS 3[J0POBbS U COOJIOAEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKPY>KaroLIeH Cpene;

paboTaTh B TpyHHe€ C BBINOJIHEHUEM pPa3jMYHbIX COIMAJIBHBIX pOJEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATh JESTENIbHOCTh B HECTaHIAPTHBIX CHUTYalMsAX, OLCHUBATh BKIJIA[

KQKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTpUBAeMOM TTPOOIEMBI.
TEMATHUYECKOE IJTAHMPOBAHMUE 10 KJIACC

No HaumenoBanue Konunuec DIEeKTPOHHBIE L{eneBbie OpUEHTUPBI
paszzena (Tembl) TBO o0pa3oBaTelIbHbIE PECYPChl | pPe3ylbTaTOB BOCIMTAHHUS Ha
4acoB ypOBHE HauaIbHOTO OOIIET0
oOpa3oBaHus (porpamMma
Bocriutanust MBOY «COIIl
Ne 50%)

1 Pu3nka M MeETOABI 2 ®usvka - 10 knacc - | ['pakgaHCckoe  BOCIMTAaHUE
HAYYHOT0 Poccuiickan anekTpoHHas | ITaTpuoTHyeckoe
MO3HAHUS. wkona (resh.edu.ru) BOCTIHTAaHUE

[{eHHOCTH Hay4YHOTO 3HAHUS

2 Mexanuka. 27 I'paxxnanckoe BocnUTaHHE

[TarpuoTnueckoe
BOCIIUTAHHE
I{eHHOCTH HAy4YHOTO 3HAHUS
2.1 KunemaTtuka 9 ®usmka - 10 knacc -
Poccuinckas 3N1EKTPOHHaA
wkosa (resh.edu.ru)
2.2 JnHamuka. 11 ®usvka - 10 kpacc -
Poccuinckas 3N1EKTPOHHaA
wkosa (resh.edu.ru)
2.3 | 3aKOHBI COXpaHEHHs 7 ®usmka - 10  knacc -

B MCXAaHUKE. Poccuiickas 3/1EKTPOHHAA
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wkona (resh.edu.ru)

3 Mouekyasipaas 20 I'paxxnanckoe BocHUTaHHE
duszuka U [Tatpuotnyeckoe
TepPMOIMHAMMKA. BOCITUTAHUE

[{leHHOCTH HAyYHOTO 3HAHUS

3.1 OCHOBEI 9 ®usmka - 10 Kphacc -

MOJIEKYJISIPHO- Poccuitckas 3/1eKTPOHHAnN
KHUHETUYECKOHI wkosa (resh.edu.ru)
TEOPUHU.
3.2 | OcHOBBI 7 ®usmka - 10 wknacc -
TEPMOJUHAMHUKH. Poccuiickasa 9/1eKTPOHHaA
wkosa (resh.edu.ru)
3.3 | ArperatHbie 4 ®usmka - 10 Kknacc -
COCTOSIHUSI Poccuitckas 3/1eKTPOHHAnN
BeriectBa. ®da3zoBbie wkona (resh.edu.ru)
MIEPEXOIbI.
4 JIEKTPOAMHAMMKA 19 I'paxxnanckoe BoOcHUTaHHE
[TaTpuotuueckoe
BOCIIMTaHHE
[{eHHOCTH HAyYHOTO 3HAHUS
4.1 | DrmekTpocTaTuka. 6 Ousmka - 10 knacc -
Poccuiickasa 9/1eKTPOHHaA
wkona (resh.edu.ru)
4.2 | [locTosHHBIHA 13 ®usmka - 10 knacc -
AJIEKTPUYECKUM TOK. Poccuiickasa 9/1eKTPOHHaA
wkona (resh.edu.ru)
OBIIEE 68
KOJIMYECTBO
YACOBIIO
YYEBHOMY
I[TJIAHY
TEMATHUYECKOE IINTAHUPOBAHUE 11 KJIACC

Ne HanmenoBanue Konnuec ONeKTPOHHBIE [{eneBbie OpreHTHPBI

pasznena (TeMbl) TBO o0Opa3oBaTeNbHbIE PECYPCHl | pPe3yIbTaTOB BOCIUTAHUS Ha
4acoB YPOBHE HauaJIbHOTO OOIIETrO
o0Opa3oBaHus (porpamMma
Bocriutanust MBOY «COIIl
Ne 50%)

1 JIeKTPOAMHAMMKA. 2 ®usmka - 11 knpacc - | I'paknaHckoe  BOCHUTaHHE

Poccuitckas  anektpoHHas | Ilarpuoruyeckoe

wKona (resh.edu.ru) BOCITUTAHHE

[{leHHOCTH HAyYHOTO 3HAHUS

2 Koseoanus " 27 I'paxxmanckoe BOCHUTaHHE

BOJIHBI. [TaTpuotudeckoe
BOCITUTaHHE
[{leHHOCTH HAyYHOTO 3HAHUS
2.1 | Tema 1. 9 ®usmka - 11 knacc -
Mexannueckue  u Poccuiickas _ 31eKTpoHHas
SJICKTPOMAarHUTHBIC wkona (resh.edu.ru)

KOJICOAaHUS.
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2.2 Tema 2. 9 ®Pusmnka - 11  Knacc -
Mexanandeckue H Poccuiickaa  a/1eKTpOHHas
3JICKTPOMArHUTHBIC wKona (resh.edu.ru)
BOJIHEL.
2.3 Tema 3. Onruka. 9 ®dusmka - 11  Knacc -
Poccuiickaa  371eKTPOHHasn
wKona (resh.edu.ru)
3 OcHOBBI 15 ®usmka - 11 knacc - | 'pakmanckoe  BOCHUTaHHE
CIIeIaIbHOM Poccuiickaa  anekTpoHHas | IlaTpuoTnueckoe
T€OpuHn wKona (resh.edu.ru) BOCITMTAHHE
OTHOCUTEIBLHOCTH I{eHHOCTH HAyYHOTO 3HAHUS
4 KBanToBas ¢uzuka. 20 I'paxnanckoe BocrnuTaHuE
[Tatpuotnueckoe
BOCITUTAHHE
I{eHHOCTH HAyYHOTO 3HAHUS
41 Tema 1. 5 ®Pusmnka - 11 kpacc -
OneMEHTHBI Poccuiickaa  31eKTPOHHasn
KBaHTOBOM ONTHKH wkona (resh.edu.ru)
4.2 Tema 2. 5 ®dusmka__ - 11  Knacc -
CrpoeHue aToma. Poccuinckana  3NeKTPOHHas
wKona (resh.edu.ru)
4.3 Tema 3. 5 ®dusmka - 11  Knacc -
ATOMHOE SAPO. Poccuinckana  3NeKTPOHHas
wKona (resh.edu.ru)
4.4 Paznen 8. 5 ®dusmka__ - 11  Knacc -
DJEeMEHTBI Poccuiickaa  31eKTpOoHHasnA
aCTpOHOMUH 5 wKona (resh.edu.ru)
acTpou3uKH.
5 Ob6o6maroree 4 I'paxxnaHckoe BOCIMTaHUE
IIOBTOpPEHHUE. [TatpuoTnueckoe
BOCIIMTaHUE
I{eHHOCTH HAyYHOTO 3HAHUS
OBIIEE 68
KOJIMYECTBO
YACOB 110
YYEBHOMY

IIJIAHY
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