®enepanbHas pabouas mporpamma mno ydeOHomy mnpeamery «Dusmkar
(6a30BbIi1 YpOBEHB).

1. ®enepanbHas pabouasi mporpamma mno ydeOHomy mpeamety «Dusznka
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HaydYHBIE MPEIMETHD»)
(masee COOTBETCTBEHHO — TIporpaMma 1o (¢u3uKe, (Qu3MKa) BKIOYACT
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS IPOTPAMMBI 110 (PU3HUKE.

2. [losicHuTenpHAsl 3aMKMCcKa OTpa)kaeT OOIIMe LeNu M 337aud H3Yy4YeHUs
GU3MKHN, XapaKTEPUCTHKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €ro HW3Y4YEeHHUIO
00yJaIOIUMUCS, MECTO B CTPYKTYpE YI€OHOTO MJIaHa, a TAKXKE MOAXO0IbI K 0TO0OpY
COJEpKaHUs, K ONpPENEICHUIO INIAHUPYEMBIX PE3yIbTaTOB.

3. Coneprkanre 0Oy4YeHHUsI PACKpPBIBACT COJCPKATEIIbHBIC JIMHUU, KOTOPHIE
npearaloTcs uid 0043aTeNIbHOTO M3Yy4YEHHUs B KaXJAOM KJacce Ha YpOBHE
CpeaHero ooiiero oopa3oBaHus.

4. [Inanupyemble pe3yabTaThl OCBOSHUS MPOTPAMMBI M0 (PU3UKE BKIIOYAIOT
JMYHOCTHBIE, METAIPEIMETHbIE PE3YIbTAThI 3@ BECh NEPHO 00yUYECHUs HA YPOBHE
cpeaHero oOmiero oOpa3oBaHUsS, a TakXe MPEeAMETHbIE  JIOCTHXKECHHS
0Oy4YaromIerocs: 3a Kakblil roJ 00y4YeHus.

5. IlosicHuTEbHAS 3aMKCKAa.

5.1. [Iporpamma 1o ¢u3zuke 0a30BOTO ypOBHSI HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBAHUWI K pe3ysbTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a takxe ¢ yu€roM (QeaepanbHOil paboyeil mporpamMmbl BOCIHUTAHHUS M
KOHIENINK TpenofaBaHus yueOHoro npeamera «dusuka» B o0pa3zoBaTelbHBIX
OopraHu3aIusIx Poccuiickon Penepanuu, peATU3yIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

5.2. Conepxanue mporpaMMbl 1o (pu3uke HampaBiIeHO HA (HOPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOyueHuu ux (u3nuke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOTO

noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k



IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3ylibTaTaM
oOyueHusl, a TaKXKe YYUTHIBAET HEOOXOIMMOCTH pPeaTU3alliU MEXKIPEIMETHBIX
CB3eM (U3MKM C ECTECTBEHHO-HayYHbIMU Y4YEOHbIMHM IpenMeramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIC LM M3Y4YCHHs] (PU3UKHU HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHBIE (Ha 0a30BOM ypOBHE).

5.3. Ilporpamma 1o (u3MKe BKIFOYACT:

[Inanupyemsble pe3yabTaThl OCBOCHHS Kypca (pU3MKH Ha 6a30BOM YpOBHE, B
TOM YHCJIE TIPEIMETHBIC PE3yIbTAThI IO TOJIaM O0yUYEHUS;

Coneprxanue yueOHoro npeamera « Pu3nkay 1mo rojgaMm oOy4eHus;

5.4. Ilporpamma no ¢u3HKe MOXKET ObITh HCIOJb30BaHA YUYUTEISIMU Kak
OCHOBA JIJIsl COCTaBJeHUsl cBouX paboumx mporpamM. [Ipu paspabotke paboueit
IPOrpaMMBbI B TEMaTHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH  yUYTCHBI
BO3MOXKHOCTH MCIIOJIb30BaHUsI 3JEKTPOHHBIX (LIUPPOBBIX) 00pa3oBaTENbHBIX
peCypcoB, SBJISIFOITUXCSI y4eOHO-METOIUIECKIMHU MaTepuaIaMu
(MynbTUMEIUNHBIE TPOTrpaMMbl, JJIEKTPOHHbIE YUYEOHUKM U  3a/JaYyHUKH,
AJIEKTPOHHBIE OWONMMOTEKH, BUPTyaJbHbIE JIA0OPATOPUM, WUIPOBBIE MPOrPAMMBI,
KOJUIEKIIMM ~ HUQPPOBBIX  00pa30BaTENbHBIX  PECYPCOB),  peaIU3YyIOIIKUMU
JTUIAKTHYECKUE BO3MOKHOCTH UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM, COJEpKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBbCTBY 00
o0pa3oBaHUM.

5.5. [Iporpamma 1o (pU3MK MPEAOCTABISET BO3MOXKHOCTh JJISl peaau3aiiuu
pa3IMUHBIX METOJUYECKUX IMOAXOJ0B K OpraHu3anmuu oOyueHus (u3uKe mpu
YCIIOBUU COXpPaHEHUs 00s3aTeIbHON YacTH COIEP KaHUs Kypca.

5.6. ®u3uka Kak Hayka o HanbOosee OOIMX 3aKOHAX MPUPOJbI, BBICTYNAs B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHbIN Kypc GU3HKK — cHCTEeMOOOpa3yomuii
JUTSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX TIPEIMETOB, MMOCKOIBKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB W SIBICHWW, HM3y4aeMbIX XWMHUEH, OMOJOTHEH,

¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE



npyUMeHeHne (U3MYECKUX 3HAHUK  OMpenensieT XapakTep ©  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYECHUSI HOBBIX MAaTEPHANOB C 3aJaHHBIMU CBOWCTBAMH M JIPYTHX.
W3yyenne (Gu3NKu BHOCHT OCHOBHOW BKJIaTT B (DOPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUU MPUMEHSTH
HAy4YHBIA METO]I MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

5.7. B ocHOBY Kypca (pU3UKHU AJisl YPOBHS CpPEIHEro o0IIero oopa3zoBaHMs
MOJIOKEH pAI WIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €T0
MOCTPOEHUSL.

Nnes nenocrHoctn. B cOOTBETCTBMM € HEW KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COIEPKUT MaTepuai U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Wnes renepanusanuu. B cooTBeTcTBUM ¢ HeW marepuasl Kypca (U3NKHU
o0beIMHEH BOKPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Nnes rymanutapuzanuu. Peannzamnus waeu NPEAnoiaraeT MCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
buzuku C pa3BUTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOIeMaMu.

Unes mnpuxnanHodt HanpasieHHoctd. Kypce ¢usuku mpeamnosiaraer
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTMUYECKHX MPHIOKEHUN
W3YUYEHHBIX TEOPUI W 3aKOHOB.

WNnes 53KoJIOTM3aluy  peaau3yeTcsli IOCPEACTBOM BBEICHHS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBS3aHbl C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakXke OOCY>KICHHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SIKOJIOTHYECKON 0€30MacCHOCTH.

5.8. CTep>KHEBBIMH DJIEMEHTAMH Kypca (U3UKHM Ha YpPOBHE CPEIHEro
obOmero oOpa3zoBaHus  SABISIIOTCS  Gusmueckue Tteopuu  (popmupoBaHue

IIPECTABICHUN O CTPYKType TMOCTPOCHHS (PU3NYECKOH TEOpUHU, pOJIU



(GyHIaMEHTaNbHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
IpUpoJie, TPaHUIaX IPUMEHUMOCTH TEOPHL, JIJIs1 OTMCAHUsI €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MTPOLIECCOB).

5.9. CHUCTEeMHO-IeATEeIbHOCTHBIA MOAXOM B Kypce (H3UKU pealn3yeTcs
IpexJe BCero 3a CUéT OpraHu3alu JKCIEPUMEHTATBHOU JIeSITeIbHOCTH
oOyuaroruxcs. s 0a30Boro ypoBHS Kypca (PU3MKM — 3TO HUCIOJIb30BAaHUE
CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB M JaOOpaTOPHBIX
paboT, KoTOpele B Mmporpamme 1o ¢GU3UKe OOBEAMHEHBI B OOIIUH CIHCOK
YUEHHYECKUX TMpakTUYeckKux paboT. Brigenenne B yKa3aHHOM TEpEYHE
71a00paTOpHBIX PadOT, MPOBOAMMBIX ISl KOHTPOJS U OIIEHKH, OCYIIECTBIIACTCS
y4yacTHUKaMH 0Opa30BaTeNbHOrO IpoLecca HCXOoJs U3 OCOOEHHOCTEM
IUIAHUPOBAHUSI M OCHallleHUs KaOuHera ¢u3uku. Ilpu 3Tom obecneunBaeTcs
OBJIQZICHHE OOyYarolMMHCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBaHMsI 3aBUCUMOCTEN (PU3MUYECKUX BEJIIMYMH M IOCTAHOBKY OIIBITOB IIO
POBEPKE MPEITOKEHHBIX TUIIOTE3.

5.10. Pemienne pacu€THbIX U Ka4YECTBEHHBIX 3a/1ay C 3aJaHHOU (PU3MUYECKOM
MOJIEJIbIO, TTO3BOJIAIONIEE MPUMEHITh N3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO paszjiesia Kypca, Tak U MHTETpUpYsl 3HAHUS U3 pas3HbIX pasnenoB. s
KauyeCTBEHHBIX 3aJau MPUOPUTETOM SIBISIIOTCS 3aJaHusi Ha OObSCHEHHE
npoTeKkaHuss (U3NYECKUX SBICHUH H TPOILECCOB B OKPYXAIOMIEH IKU3HH,
TpeOyromue BbIOOpa  (U3WYSCKOM  MOJCHM I CUTyallud  IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

5.11. B cootBerctBuu ¢ TtpedoBanusMu PI'OC COO k marepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca
¢bU3MKM  HA ypOBHE CpeAHEro oOIero oOpa3oBaHUsS OJDKEH H3y4aThCs B
YCIOBUSIX MPEIMETHOrO0 KaOMHETa (PU3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOIO
KaOuHeTa MpeMETOB €CTECTBEHHO-HAayyHOro ukia. Hannuue B kabunere Gpusuku
HEOOXOJIMMOro J1Ta0OpaTOPHOrOo 00OPYAOBaHUS ISl BBIMOJHEHHUS YKa3aHHBIX B
nporpaMmMme 1o (U3HNKe yYeHUYECKHX MPAKTUYECKUX padoT U IEMOHCTPAIIMIOHHOTO

00opy10BaHUs 00s13aTEIBHO.



5.12. JlemoncTparmonHoe o0opyaoBanue (GpopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICEHHbIX B IporpamMme 10 (U3HMKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUA M  TPOIECCOB, OMIUPUUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

5.13. JIJabopaTopHOe 000pynOBaHUE JIsl YUEHUUECKUX MPAKTHUECKUX paboT
dbopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecrednBaeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMILUIEKTBHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpUil.

5.14. OCHOBHBIMU LENSIMU U3y4YeHUs: (usukun B oO0meM oOpa3oBaHUU
SBIISIOTCSA:

dopMHpOBaHUE HHTEpPECAa U CTPEMJICHHMsSI OOydaromMXcsi K HayYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTyallbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI];

Pa3BuTHe mpencraBieHMii 0 HAYYHOM METOJIE TMO3HAHUA U (POPMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILICHHUS K OKPYKAIOIIUM SIBICHUSM;

®opMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHs OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dopMHpOBaHUE YMEHUH OOBICHATH SBJIECHHS C  HCIOJIb30BAaHUEM
buznyecKrX 3HAHUM U HAYYHBIX JI0Ka3aTEeIbCTB;

dopMHUpOBaHUE TMPEACTABICHUN O poiu (DU3UKK AN Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

5.15. JocTmkeHne 3TUX Lened 00ecreunBaeTcsl pPEelIeHueM CIeAYIOIMMNX
3aJa4 B Ipoliecce H3Y4YeHHs Kypca (U3MKM Ha YPOBHE CpETHEro OOLIEero
o0pa3oBaHUs:

[IpuoOperenue cuctembl 3HaHUN 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHsIX,  BKIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,

AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;



dopmMupoBaHHE€ YMEHUH TMPUMEHATH TEOPETHUUECKHE 3HAHHUS IS
oOBsICHEHHUS (PU3WYECKUX SIBICHUN B TPHUPOAC W IS TPHHATHS TPAKTUICCKUX
pelLIeHU B MOBCEIHEBHOW KU3HU;

OcBoeHne cnocoOOB peEHIEHUs] Pa3IMYHBIX 3a/lad C $BHO 3aJaHHOMN
bu3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3JaHue
bu3MYecKoi MOJIEIH, COOTBETCTBYIOIICH YCIOBUSM 3a/1a4u;

[Torumanve (HU3MYECKUX OCHOB WM TPHUHIIAIIOB ACHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPELY;

OBrnaneHne MeTOAaMH CaMOCTOSATEIBHOTO IUTAHUPOBAHUS W TIPOBEICHHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHajdW3a ¢ HHTEPOpETanuud  HHPOpMAaIH,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

Coznanue yciaoBWd IJIsl pa3BUTUS YMEHHM MPOEKTHO-KCCIIEI0BATENbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

5.16. OO011ee ynciio 4acoB, peKOMEHIOBAaHHBIX JJIsl u3yueHus Gusuku — 136
yacoB: B 10 kimacce — 68 yacoB (2 gaca B Henento), B 11 kimacce — 68 wacoB (2 daca
B HEJICITIO).

[Ipennaraemeiii B mporpamme 1o (u3ukKe mMepedeHb JTadOpaTOPHBIX U
MPAKTUYECKUX PpaldOT SABISIETCS PEKOMEIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTE 00yUaroIuXCsl.

5.17. JTroGas pabouasi mporpamMma JIOJDKHA TMOJMHOCTBIO BKIIIOUATh B ceOs
CoJiep>KaHue TaHHOM MPOTpaMMBbl IO (hH3HKE.

5.18. B otnenpHBIX caydadax Kypc (GuU3MKA 0a30BOrO YPOBHS MOMKET
uzydyatbcsi B 00bEMe 204 daca 3a gBa roma oOyuenus (3 4 B Hemento B 10 m 11
Kjaccax). B aTom ciydae yBenuuuBaercst He MeHee yeM 10 20 4 pe3epBHOE Bpems,
KOTOPOE€ HCIIOJIb3YETCSl YUUTENIEeM JUUIsl U3y4eHHUs BOIPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHBIM TpoduiaeM oO0ydeHHs, W yBeIW4yuBaeTcsl yueOHas Harpyska,
OTBOAMMAs HA MU3yYCHHE MEXaHUKH, MOJICKYJISIPHON (DU3UKHU U SIEKTPOIUHAMUKH,
3a CU€T paclIMpeHus Yncia JadopaTOpHBIX pabOT UCCIIEI0BATENLCKOIO XapaKTepa

Y YPOKOB PELICHUS KAYECTBEHHBIX U PACUETHBIX 3a/1a4.



6. Conepxanue o0yuenus B 10 knacce.

6.1. Paznen 1. ®u3nka 1 METObI HAYYHOT'O MO3HAHUS.

®usuka — Hayka o npupojne. HayuHble METOJbI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MopenupoBanue (QpU3NYECKUX SBICHUN U mpolieccoB. HayuHble TUMoOTe3Hbl.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KAPTUHBI
MHPA, B IPAKTUUYECKOMN AEATEIBHOCTHU JIFIOACH.

JleMoHCTpauuu.

AHaJIOTOBbIE M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBLIOTEPHbIC
JATYUKH.

6.2. Pazgen 2. MexaHuka.

6.2.1. Tema 1. KunemaTtuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue NnepeMenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXeHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUA
MAaTEPUAIbHON TOUYKU OT BPEMEHHU.

CBobOosHOE TasieHne. Y CKOpeHHEe CBOOOTHOTO MaACHUS.

KpuBonuneitnoe nBwxeHue. JIBUKEHME MaTepUaIbHOW TOYKH IO
OKPYKHOCTH  C TIOCTOSSHHOM 10 MOZIYJIKO CKOPOCTBIO. YTJIOBas CKOpPOCTb,
auHelHas ckopocTh. Ilepwonm wu dacrora obpamenus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: CIHUIAOMETD,

JIBUKEHHUE CHAPAJIOB, LIETTHBIE U PEMEHHBIC MIEPEAYH.



JleMoHCTpanuu.

Mojenb cuctembl OTCUETA, WILTIOCTPALASI KUHEMATHYECKUX XapPaAKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHne IBUKEHUI C UCIIOJIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B PaA3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIEHHOTO MOJ| YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagnenue ckopocTu pu ABHKEHUU IO OKPYKHOCTH.

VY4yeHnueckuil SKCIepUMEHT, J1a00paTOpPHbIE PAOOTHI

N3ydyeHne HEpaBHOMEPHOIO JBUKEHUS C LIEIBIO ONPEACICHNS]I MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIAY IYTSIMU, TPOUIACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE IMPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH)KCHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

6.2.2. Tema 2. Jlunamuka.

[Ipuauun  otHocurenbHOCcTH  ['anmunes. llepBeii  3akoH  HeroToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoit 3akon HeroToHa
JUJI. MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemMupHOro TtAroteHus. Cuma Tsokectd. llepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHusi (IOKOs, CKOJbKEHHs, KadeHus). Cuiia TpeHUs.
Cyxoe Ttpenue. Cuna TpeHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
Tpenusi. Cuia COpOTUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynmarensHOE M BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT cuJIbl OTHOCHUTEIILHO OCH BpaliCHHA. IIneyo cunwl. YciaoBus



paBHOBECUS TBEPLAOIO TEIA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHHME: ITOJIIUITHUKM,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

SIBneHNE UHEPLIUU.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CiioxeHune cuil.

3aBUCHUMOCTB CUJIBI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IOABEME U ITAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buael paBHOBECHS.

Y4eHnueckuil IKCIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

N3yuenue aBMKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHA CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMariui.

HccnenoBanue ycioBUM paBHOBECHsS TBEPAOrO Tejla, HMEIOLIETO OCh
BpaLICHUS.

6.2.3. Tema 3. 3aKOHBI COXpPAHEHHS B MEXAHHKE.

NMiynsC MaTepHabHOM TOYKM (Tena), CUCTEMBbl MAaTEpUAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi maTepuajlibHOM TOYkU. TeopemMa 00 M3MEHEHHUH
KUHETUYECKON SHEPTHH.

[ToTennmanbHas DHEPTHUSL. [ToTrenumanbHas DHEPIUs yIpyro
nedopmupoBaHHoi — npyxkuHbl.  [loTeHuumanpHass  3Hepruss Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

HOTeHHI/IaHLHBIC n HCTIOTCHIIUAJIBHBIC CHJIBI. CBs3b pa6OTBI



HEMOTEHLUHUAIBHBIX CHUJI C M3MEHEHUEM MEXAHMYECKOU SHEPIUU CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

VY4yeHnueckuil SKCIIepUMEHT, JIaDOpaTOpHBIE PAOOTHI

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHIIBI C U3BMEHEHHEM MEXaHUYECKOM SHEPIUH
TeJla Ha MPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

6.3. Paznen 3. MonekynspHas pusuka u TepMOAMHAMUKA.

6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOIN TEOPUH.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe paBwxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ nsmepenue. [llkama temneparyp
Llenbcus.

Mopgens wupeanbHOoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpUM HACATBHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs vactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHe MenneneeBa—Kianenpona.
3akoH JlanpToHa. M30mpoueccsl B MACATBLHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelncTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,

nzo0apa.



TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

JlemoHcTpanum.

OmnbIThI, TOKA3bIBAIOIINE IUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

Mogens, WIUTIOCTPUpPYIOIIas MPUPOAy AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSIHUS HJICAJIbHOTO Tasa,
M30IPOLECCHI.

Y4yeHn4ueckuit SKCIIEpUMEHT, JIa00paTOpHbIe PabOTHI

Ornpenenenrue Macchl Bo3AyXa B KJIaCCHOM KOMHATE€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIy  [apaMeTpaMud  COCTOSIHUS
Pa3peKEHHOrO Ta3a.

6.3.2. Tema 2. OCHOBBI TEPMOIMHAMUKH.

TepmonnHamMuueckass cucteMa. BHYTpeHHsIST SHEPrusi TEPMOAUHAMHUYECKON
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHl MpU TEIUIONepeaaye.

[Tousatue 006 aauabatrHoM mporecce. IlepBblii 3aKOH TEPMOJIUHAMHUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHIUIBI ~ AEHCTBHS  TEIJIOBBIX  MAIIIMH.

[IpeobpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. KosdduiueHT mnose3Horo



nevictBus TerwtoBod mamuHbl. [{ukn Kapro m ero kosdduimeHT mosie3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE TNPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITIOHED.

JlemoHcTpanuu.

N3meHeHne BHYTpEHHEW PHEPruu Tella MPU COBEPIIEHUU PabOThI: BHUIET
npoOKM W3 OYyTBUIKM TOJ JIEHCTBHMEM CXKAaTOrO0 BO3[AyXa, HarpeBaHue s¢Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3MeHeHne BHyTpEeHHEH SHEpruu (TeMiiepaTypbl) Tejaa IpH TeIionepeaye.

OnbIT 1o anuabaTHOMY PpACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopgenu mapoBoil  TypOWHBI, JBUTaTeNlsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JABUTATENS.

Y4yeHn4ueckuit IKCIIEpUMEHT, J1a00paTOpHbIC PaOOTHI

N3mepenne yaenpHON TEITOEMKOCTH.

Tema 3. Arperatuble cOCTOsIHUA BenlecTBa. Pa30BbIe NEPEXOIBI.

[TapoobOpazoBanue u KoHaeHcanus. Vicnapenue u kurnenue. AOCOIIOTHAs U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JJABJICHUS.

TBépnoe teno. Kpucramnmueckue u aMmopgHbie Tesia. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lmaBienue wu
KpUcCTajuIM3anus. Y aejibHasl TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH MOJYYCHHUSI COBPEMEHHBIX MaTepHUaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

JlemoHCcTpanum.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.



HaGnronenue nHarpeBaHus U TUTABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAIIOB.

YyeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

N3mepeHre OTHOCUTENIBHON BIIAXKHOCTH BO3/1yXa.

6.4. Paznen 4. DneKkTpoMHAMUKA.

6.4.1. Tema 1. DnexrpocraTuka.

OnexTpu3anus Tela. OJEKTpudeckuid 3apsn. JlBa BuAa 3IIEKTPHUECKHUX
3apsinoB. [IpOBOIHUKM, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN
3apsia. DnekTpudeckoe mnoje. Hanpsk€HHOCTh anekTpudeckoro mnoJist. [IpuHnmm
CYyNEpPHO3UILIUUA IICKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cun  oanekrpocratmueckoro  moss.  [lorenmman.  PasHocThb
noTeHUaoB. [IpOBOJHUKM U AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi MPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHAEHCATOp. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHuyeckre yCTpOHCTBA M NPAKTHUYECKOE NPUMEHEHHE: HIIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPYUHBINA IPUHTED.

JleMoHCTpanuuu.

Y CTpONCTBO M MPUHLNIN IEUCTBUSA dIEKTPOMETPA.

B3aumoericTBre HA3IEKTPU30BAHHBIX TEIL.

DIJIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEJ.

[TpoBOJHUKM B 3IEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKasl 3alUTa.

JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAau

IJIaCTUH, pACCTOAHUA MEKAY HUMH U HHSHGKTpHQCCKOﬁ IMPOHHUIACMOCTH.



DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa.

Y4eHnYeCKUi IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

N3MepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

6.4.2. Tema 2. IIOCTOSIHHBIA DSJEKTPUYECKUHA TOK. TOKM B PpPa3IMYHBIX
cpenax.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 y4acTKa LEHH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MourHoCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYILAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akon OMa 711 TOJTHOM (3aMKHYTOM) ayieKTpudecko enu. KopoTkoe 3aMbIkaHue.

OJIEKTPOHHAsT  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TIpUMECHas  IPOBOAMMOCTH
noJynpoBoHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DJIEKTPUYECKH TOK B  pacrBopax W  paciulaBaXx  3JEKTPOJIUTOB.
DNEeKTpOoIUTHYECKask AUCCOUALUS. DIEKTPOIIH3.

DJIEKTpUUECKU TOK B ra3ax. CaMOCTOATENbHBIA UM HECAMOCTOSTEIIbHBIN
pazpsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelibHble MpUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

JlemoHcTpanum.

N3mepenne cuibl TOKA M HAIPSIKECHUS.

3aBHCHUMOCTD COIMIPOTUBJICHUA HWIMHAPUYICCKUX IIPOBOAHHMKOB OT IAJIMHBI,



IUIOIIAM IONEPEYHOI0 CEYEHUSI U MaTepuaia.

CMelaHHOE COeIMHEHNE MTPOBOTHUKOB.

IIpsmMoe wu3MepeHne HIIEKTpPOABIXKYIIEeH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS METAJLIOB OT TEMIIEPATYpHI.

IIpoBOIMMOCTB DIIEKTPOJIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXaA.

OnHOCTOPOHHSIS NPOBOAUMMOCTD TUOAA.

Y4yeHnueckuil SKCIEpUMEHT, J1a0OpaTOPHbIE PAOOTHI

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTPOIABHKYLIEH CHIIbI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue anekrposnmsa.

6.5. MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiiacce oCyliecTBISETCS C
Y4ETOM COIEP/KATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTUH.

MexnpenMeTHbIE MOHSATHUS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHKUE, MOJIENb, U3MEPEHHE.

MareMatvka: pelieHHe CUCTEMbl ypaBHEHHM, JHUHEWHas (QyHKIHS,
napabona, runep0osia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X MNPOEKIIMHA HA OCU KOOPJMHAT, CJII0)KEHUE BEKTOPOB.

buonorus: MexaHnyeckoe ABM)KEHHE B KUBOW mpupoae, nuddysus, ocmoc,
TEII00OMEH KUBBIX OPraHU3MOB (BUIbI TEIUJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

XUMHUSI: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKY,
MOJIb BEIIECTBA, MOJIIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U

ra3zoB, J3JICKTPUYCCKHC CBOMCTBA MCTAJJIOB, OJJICKTPOJIMTHUYCCKAA AUCCOLIMAIINA,



rajbBaHUKA.

['eorpadusi: BIaxxHOCTHh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

TexHonorus: npeobpa3zoBaHue JBUKEHUN C MCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIMITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), JABUTATENIb BHYTPEHHETO
cropanusi, mapoasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

7. Conepxanue o0yuenus B 11 kxiacce.

7.1. Paznen 4. DneKTpoAMHAMHUKA.

7.1.1. Tema 3. MarauTHoe noJie. DIEKTPOMarHuTHasE HHIYKIIUS.

[TocrostHHble  MarHuThl.  B3auMonelcTBHE  MHOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJieH. JIMHUM MarHUTHOM WMHAYKUMU. KapThHA JNWMHUNA MarHUTHOM
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOE mMoOJIE TPOBOAHHMKA C TOKOM. KapTuHa IJMHUNA WHIAYKIUU
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO HPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJ-HUKA, KATYIIKU C TOKOM. OnbIT Opcrena. BzaumoaencTere npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITpaBJICHUE.

Cuna Jlopenua, €€ MOIynb W HampaBieHHE. J[BHKEHUE 3apsSyKEHHOUN
YaCTHUIBl B OJHOPOJHOM MarHuTHOM moje. Pabota cunbl Jlopenna.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOMU
WHIYKIUU. ODJEKTPOJBIKYIAs CUJIa HWHIAYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe snekTpuyeckoe moJie. DJIEKTPOJABHKYIIAs CUJIa MHIAYKIMA B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpasuio Jlenua.



NHOyKTUBHOCTh. SIBJIEGHHME CaMOMHIYKLUUU. OJIEKTPOABHXKYLIAS
CaMOWHIYKIIHH.
OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

chujia

TexHuueckue YCTPOfICTBa U IIPAKTHYCCKOC IIPUMCHCHUC: IIOCTOSAHHBIC

MAaravuTbl, O3JICKTPOMAIHHUTBI, J3JICKTPOABHUIATCIIb, YCKOPHUTCINU JSJICMCHTAPHbBIX

YaCTUll, UHIYKIMOHHAS 1€Yb.
JlemoHcTpanum.
OnsIT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
JInHUHA MHIYKIMU MAarHUTHOTO MOJISL.
B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.
SIBIIeHUE AEKTPOMArHUTHON MHIYKIIUU.

[Ipasuo Jlenua.

3aBHUCHUMOCTD SHCKTpOI[BI/I)KYIHCﬁ CWJIbl MHAYKOHUN OT CKOPOCTH N3MCHCHUS

MarHMTHOTO MOTOKA.
SIBiIeHME CAaMOMHIYKIIUU.
VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOTHI.
N3yueHnne MarHuTHOTO TMOJISl KaTYIIKU C TOKOM.
UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHYKIIUH.
7.2. Paznen 5. Konebanus 1 BOJHEL.

7.2.1. Tema 1. MexanudecKkue 1 JI€KTPOMarHuTHbIE KOJIeOaHUsI.

KonebarensHass cucrema. CBOOOJHBIE MEXAaHHUYECKHE  KOJICOAHUS.

["apmonnyeckue konebanms. [lepumona, wactora, amrumryga u ($aza KoeOaHUU.

IIpyXMHHBIN MasATHUK. MareMaTU4eCcKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX

kosebanwmii. [IpeBpareHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B



UJCATIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHHYECKUMHU |
AIEKTPOMArHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
HHEPTUU B UJI€ATBHOM KOJIeOATEILHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KoieOaHusX. BoIHYK€HHbIE MEXaHUUECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsbiii  TOK. CHHYCOUJIAIBHBIA TEPEMEHHBIM TOK. MOIIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegavya U NOTPeOIECHUE IEKTPUUECKON
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckre ycTpoOWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

JleMoHCTpauuu.

UccnenoBanne mapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (MPYXUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE IIEKTPOMArHUTHBIE KOJICOaHus.

OcumorpaMmsbl (3aBUCUMOCTH CUJIBI TOKa M HAIpPSKEHHS OT BPEMEHU)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOpPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTponepe1ayn.

Y4yeHn4ecKuil SKCIIEPUMEHT, JIa00paTOpPHBIC PAOOTHI

HccnenoBanue 3aBUCMMOCTH TIEpUOa MAJIbIX KOJEOaHHM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBanue NEPEMEHHONO TOKAa B IEOM M3  IOCJEI0BAaTEIbHO

COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.



7.2.2. Tema 2. MexaHUYECKHUE U JIEKTPOMArHUTHBIE BOJIHBI.

MexaHnuueckue BOJIHBI, YCIOBHsS pacnpoctpanenusd. Ilepuon. Ckopoctb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W NOpPOJOJIbHBIE BOJHBI.
HuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuentanus BektopoB E, B, v B anekTrpoMarauTHoi BosiHe. CBoOCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTpOMarHuTHBIX BOJH. [I[pruMeHeHne 2JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

JleMoHCTpanuu.

OO0pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHHK 3BYKa.

HaOntonenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH U
4aCTOTON KOJIeOaHMIA.

HNccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXXEHUE,
pesIoMJICHUE, TOJspU3als, TudpaKius, UHTephepeHITHs.

7.2.3. Tema 3. OnTuka.

['eomerpuueckas onruka. I[IpsmMonuHENHOE pacnpOCTpaHEHHUE CBETA B
OJHOpPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue n3o0paxkeHuii B



IIJIOCKOM 3E€pKaJIe.

[Ipenomnenue cBera. 3aKoHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN
nokazarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oenoro cBeta. LIBer.

CobOuparoniie U pacceuBaromue JUH3bl. ToHKas JuH3a. DOKycHOe
pacCTOSIHUE M ONTHYECKas CWia TOHKOM JuH3bL. [locTpoeHne M300pakeHHil B
coOMparolux | pacceuBaronmx JuH3ax. GopMyia TOHKOW JIMH3BL. Y BEJIUYEHUE,
JAaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepennuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [Audpakuvonnas pemérka. YcioBHe HaOIIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKON, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

JleMoHCTpauuu.

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckre mpruodOpHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenbs CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mogenu MUKpOCKoMa, TeJIECKOMa.

Habmronerune natepdepeHIny cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO IPU3MBI.



[Tomydyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Ha6nronenue nonspusanum cBeTa.

Y4eHnueckuit HIKCIIepUMEHT, J1a00paTOpHbIE PaObOTHI

N3Mmepenue nokazaresns npeioMIeHUs CTeKIIa.

HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

7.3. Paznen 6. OCHOBBI cIELIUAIBHOW TEOPUH OTHOCUTEIBHOCTH.

['panupl  TPUMEHMMOCTH  KJIACCMYECKOW  MexaHukW. IlocTynarsl
CIELUAIBHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIHI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPAILICHUE
JUTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p MaccChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTUIbl. DHEPIUs
MTOKOS.

7.4. Paznen 7. KBantoBas ¢usuka.

7.4.1. Tema 1. DyieMeHTBI KBAHTOBOM ONTHUKHU

®otonbl. Dopmyna Ilmanka cBa3u 3Heprum (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMITYJIbC OTOHA.

OtkpsiTue 1 uccnenoBanue pororddexra. OnwiTel A.I'. CTosIeTOBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHuiar
dbotorddexra.

JlaBnenue cBera. OnbeiTel I1.H. JIcGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPaKTHYECKOE MpUMEHEeHUe: (OTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

JlemoHcTpanum.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

CBeToauon.



Conneunas 6arapes.

7.4.2. Tema 2. CTpoeHue aToma.

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHUIO 0 -4acTHII.
[Imanerapnas mogmenbp aroma. Ilocrynmater bopa. M3nydyenue u mormonieHue
(GOTOHOB TIpM Tepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Apyrou. Bunel
cniekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BonnoBele cBoiicTBa yactuil. Bosnsl ne bponsa. KoprnyckyisipHO-BOIHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYKJIEHHOE M3Ty4YCHHUE.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE INPUMEHEHUE: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTE.

JleMoHCTpauuu.

Mognens onbita Pezepdopra.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

HabGnronenue mMHeWYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOpPHBIC padOTHI.

Ha6nronenue nuHeiyaToro cnekrpa.

7.4.3. Tema 3. ATOMHOE SpO.

OKCIEPUMEHTBI, JTOKA3bIBAIOLIME CII0KHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMa-u3Iy4yeHHUs.
BnusHue pagMoakTUBHOCTH Ha KUBbIE OPTraHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas momens siapa I'eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaa. DIEKTpOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3ITydeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl sapa.

SAnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnwiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI



AJICPHON SHEPTEeTUKHU. DKOJIOTUYECKUE ACTIEKThI SIAEPHON SHEPrEeTUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metob1 HAOMIOACHUS U PETUCTPAIIMN AJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOJCUCTBHSA. EXWMHCTBO (U3MUECKOW KapTHHBI
MHpa.

TexHudeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, siaepHsbIil peakTop, aToMHasi 6omoa.

JlemoHcTpanum.

CUYETYMK MOHUBUPYIOIINUX YACTHII.

Y4yeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

7.5. Paznen 8. DiieMeHTBI aCTPOHOMHUH U ACTPOPUHKHU.

Ortanbel pa3BUTUA acTpoHOMuHU. [IpukiiaiHOE W MHPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMHUHU.

Bug 3Bé3nHoro neba. Co3Be3nus, spKue 3BE3bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. McTtouHuk sHeprun CoyiHIIA W 3BE3L.
3BE3AbI, MX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTPaJIbHBIM KIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHLa u
3BE31. DTanbl )KU3HH 3BE3I.

Mnineunsiit [Iyte — nama l'anaktuka. Ilomoxenue u guxenne CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:ma. Paszberanne ramakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUH.



Yyenndeckre HaOIIOICHUS.

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sa CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, rutanet, Mieunoro I1ytu.

7.6. O6o0061Iato1Iee TOBTOPEHUE.

Ponr ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOM U 3TUYECKOM cpepax AesTEIbHOCTU YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOU HayYHOU KapTHUHE MUPA, POJIb (PU3NUECKON TEOPUU
B (opMHUpOBaHMM MpPEACTABICHUN O (PU3NUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUIN O MPUPOJIE.

7."1. MexnpeIMeTHBIE CBSI3U.

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kitacce ocymecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcaMH MAaTE€MAaTHKH,
OHOJOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

MexXnpeaMeTHbIE TIOHSTHUS, CBSI3aHHBIE C MU3YYEHHEM METOJ0B HAYy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (PaKT, TUIoTe3a, (Puanyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

MareMaTtuka: pELIICHUE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonorusi: snekTpuyeckue SBICHUS B JKUBOW MpHUpPOJE, KojieOaTelbHbIe
JBUKEHHSI B )KMBOU MPUPOJE, ONTHUUECKUE SIBJICHUS B KUBOW MPUPOJE, IEUCTBUE
pagualuyd Ha KUBbIE OPraHU3MBI.

XuMUS: CTPOCHHE AaTOMOB M MOJIEKYJ, KPUCTAIMYECKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl  OOpa3OBaHMsI  KPUCTALIUYECKON  PEmETKH,

CIIEKTPaJIbHBIN aHAJIU3.



['eorpadusi: marHuTHBIE TONIOCAa 3€MJIM, 3aJ€XM MArHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

TexHoOrUsA: JUHUM BJIEKTPOIEpeNady, TIEHEpaTop IEPEMEHHOTO TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJIHEYHas barapes.

8. IlmanupyemMble pe3ynbTaThl OCBOCHHS MPOTpamMMbl M0 (PU3UKE HA YPOBHE
CpeaHero oo1iero oopa3oBaHusl.

8.1. OcBoenue yueOHoro npeamera «dusnka» Ha ypOBHE CPEIHErO OOLIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTHh TOCTUKECHHUE CIICIYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIM4HOCTHBIE pe3yJbTaThl OCBOECHHS Yy4yeOHOro mnpeaMera «Du3nKay
JOJKHBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOTO OOUIeCTBa, pPaCIIMPEHHE >KU3HEHHOIO
OMbITA W OMbITA JEATEIBHOCTH B MPOLECCE Pean3allid OCHOBHBIX HaIPaBICHUIM
BOCIIUTATEIbHON JIEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa>k1aHCKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YyHaIOLErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUICKOro OOIIECTBA;

MPUHATUE TPAJULUMOHHBIX OOLIEYEIOBEYECKUX T'yMAaHUCTUYECKHX U
JNEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATh C COLUAIBHBIMA UHCTUTYTaMH B COOTBETCTBHUH
¢ uX QYHKIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU AECATEIILHOCTH;

2) NaTpHUOTUYECKOTO BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UIECHTUYHOCTH,



NaTPpUOTHU3MA;

LIEHHOCTHOE OTHOUIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3CTETUYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYass OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) TpyAOBOTO BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM chepaM NpoeCcCUOHATBHONU IEATEIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMOO0pa30BaHUIO B 00JIaCTH
(U3KMKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) SKOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJBTYPbl, OCO3HAHHE TJI00ATBHOIO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE M OCYUIECTBJICHUE [ICWCTBUI B OKpYXXalOIIEH Cpenae Ha
OCHOBE 3HaHUS eJIe YCTOMYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

Pacmmpenue onbiTa AESITENIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

/) IEHHOCTH HAy4YHOI'0 NTO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTU HAy4YHOH [EATEIbHOCTH, TOTOBHOCTH B IIpOLIECCE

u3ydeHus: (QU3MKA ~ OCYLIECTBISATH  MPOEKTHYI0 M HCCIEIOBATENbCKYIO



NeATeTLHOCTh MHANBUYAILHO U B TPYIIIIE.

8.2. B mpomecce IOOCTMXKEHHsS JMYHOCTHBIX pE3YyJbTATOB OCBOCHHS
nporpaMmbel 10 ¢GU3MKE [JII YPOBHS CpEIHEro oOHero oOpa3oBaHUs y
oOyJaronmxcs COBEPILEHCTBYETCS AMOIIMOHAJIbHBII WHTEJICKT,
peanojaraimii copMUpoBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE
SMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTHUA COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBAThC K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHHUIO UEIN U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHME JEUCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH,  BKJIIOYAIOMIEH  CHOCOOHOCTh  MOHUMATh  AMOLIMOHAJIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATh €0 MPU OCYIIECTBICHUU OOIIEHHUS, CIIOCOOHOCTD K
COUYBCTBUIO M CONEPEKUBAHUIO;

COIMAIbHBIX ~ HABBIKOB,  BKJIOYAIOIIUX  CIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C JPYTUMHU JIIOJAbMU, 3a00TUTHCS, MPOSBISATh UHTEPEC U pa3peniaTh
KOH(DJIUKTBHI.

8.3. MeTanpeameTHbIe pe3yIbTaThl OCBOEHUS MIPOrPaMMBbI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPaXKATh:

8.3.1. OBnageHne yHUBEpCAIBHBIMH MO3HABATEIILHBIMU JICCTBUSIMH:

1) 6a30BBIC JIOTHICCKHUE ICHCTBHUS:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH M aKTyallM3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNsaTh IENN MACSITEIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B  PacCMaTpPUBAEMBIX

(1)I/ISI/I‘ICCKI/IX SABJICHUAX



pa3pabarbIBaTh IJIaH PEHICHHUs] MPOOJIEeMbl ¢ YYETOM aHAlN3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B  JEITEIBHOCTb, OLIEHHBATh COOTBETCTBUE
pe3yIbTaTOB LIETSM, OLIEHUBATh PUCKH MOCIIECCTBUHN 1€ATEIHHOCTH;

KOOPAVMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX pPEabHOIO,
BUPTYaJIbHOIO M KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BBIE UCCIIEIOBATENBCKHUE JCHCTBUS:

BIIQ/ICTh HAYYHOW TEPMUHOJIOTHUEH, KITIOUYEBBIMHU TMOHSATHUSMU M METOJaMHU
(bu3MYeCcKOi HayKH;

BJIa/I€Th HaBbIKaMHU Y4EOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM 1€ATEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3UYECKOTO COJAEPKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B MIO3HAHUS;

BIQ/IETh BUJAMH JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS,  €ro
UHTEPIIPETAllY, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, B TOM YHCIIE TIPHU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHbIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAUTh apryMEHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEIIEHUs 3aladdl pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YUCHHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3NKE B MPAKTHUECKYIO 001acTh
KHU3HEICITCIHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTel;

BbIJIBUT'aThb HOBBIC UJCH, IPEAJIAraTb OPUTHHAJIBHBIC ITOAXOAbl 1 PCIICHUA,



CTaBUTH MPOOJIEMBI U 3a7]a4H, TOMYCKAIONINE aThTePHATHBHBIC PEIICHUS.

3) pabora ¢ uHpOpMaIIei:

BJIa/ICTh HABBIKAMH TMOJIy4eHUS] HHPOpPMALIUU PU3UUYECKOTO COJIEPKAHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHGOpMAIMK Pa3Iu4HbIX BHUIOB U (HOpM
MpE/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh  CpPeACTBa MHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTraHU3AIIMOHHBIX
3a/lady = ¢ COOJIIOZieHneM TpeOOBaHUN HPrOHOMUKH, TEXHHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TMPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMAaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJCpPKAHUA B PA3IUYHBIX dopmarax ¢
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U TIETIEBON ayIUTOPHUH, BEIOUpAsi ONITUMATIEHYIO
dbopMy NpencTaBiICHUs U BU3yaTU3aliu.

8.3.2. OBnazeHue yHUBEPCAIIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSIMU:

1) obienue:

OCYIIECTBJISATh OOIeHne Ha Yypokax GU3HNKA W BO BHE-YPOUYHOU
NEeSATEeTbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyalldd ®  CMATYATh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUUHO M3J1araTh CBOIO TOYKY 3PEHHUS C HUCIOJh30BaAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs I€SITENbHOCTb:

MOHMMAaTh ¥ UCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHIHONH W WHIANBUIYaJTbHON
paboTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCHCTBUH C y4E€TOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh IIEIM  COBMECTHOW  JIESITEIbHOCTH, OPTaHW30BBIBATH |

KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacupenesnaTb pojad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pe3ybTaThl
COBMECTHOM padoThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXXIOTO y4YaCTHUKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLEHUBaThb WJEU C MO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

8.3.3. OBnaageHne yHUBEPCAIBHBIMU PETYJISITABHBIMU JICUCTBUSMM:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATENIBHYIO JEATENBHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEIIECHUS PAaCUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yYETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOYTEHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

Jienath OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMU B 00JacTU
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyAaIlMsIM, BHOCHTH KOPPEKTUBHI B JEATEIHHOCTS,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIQJICTh HaBBIKAMU  IIO3HABATEIbHOW  pe(JeKcuu KaKk  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIO0JIb30BaTh MPUEMBI pedaeKcun JJi OLIEHKU CUTYalluH, BEIOOpa BEPHOTO



pELICHMUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OPUHAMATh MOTUBBI M apryMEHTBl JPYyTHX MpPH aHaJIU3€ pPeE3yJIbTaTOB
NEeSATEIbHOCTH.

3) npuHsTHE CE0S U APYTUX:

NpPUHUMATh ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI M apryMEHThl JPYTHMX MOpPH aHajdu3e pe3ysbTaToB
JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JIPYTUX HA OLIUOKY.

8.4. IlpenMeTHble pe3yabTaThl OCBOEHHSA MporpaMmmbl 1o (Qusuke. B
npolecce HU3Yy4YeHHs Kypca Kypca ¢u3uku ©Oa3oBoro ypoBHs B 10 kiacce
OOy4JaroIIMiics HAyYUTCA:

JEMOHCTPUPOBATh HA MPHUMEpPAX PoOJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS H3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepuaibHas TOUYKa, MHEpUHUaIbHasl cUCTeMa OTCU€Ta, a0COIIOTHO TBEPAOE TEIIO,
WJICaJIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBarh (pU3MUECKUe SIBICHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUUECKON TEOPUHU CTPOCHUS BEUIECTBA U
ANEKTPOJUHAMUKHK:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJMHENHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3aumMojieiicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBAHUHM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHUE, UCIAPECHHE, KOHAEHCALMs, MUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocylle, CBSI3b MEXKIYy I[apaMeTpamMu COCTOSIHMS Ta3a B HM30MpOlieccax,
AIEKTpU3alUs TeJl, B3aUMOJEHCTBHE 3apsI0B;

OIIMCBIBATb MCXAHMUYCCKOC ABMIKCHHUC, HCIIOJIb3Yys (IJI/I3I/I‘IGCKI/IC BCIINYUHBI:



KOOpJIMHATA, IYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca TeJjia, CHIIA,
MMIYJIbC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMHCAHUM TPABUIBHO TPAKTOBATH
(GU3MYECKU CMBICT MCIOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS W CIWHUIIBI,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEIIMUUHAMU;

ONKMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS,
UCIIONB3Yd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKAsT YHEPrUsl XaOTUUECKOTO JIBHKEHHSI MOJIEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT MCIHOJIB3YEMBIX BEIUYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIUUUHAM;

ONMCHIBATh  M3YYCHHBIE  DBJEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
ANIEKTpUYECKUEe SABJIEHUS (MPOIECCHI), HCMONB3YS (PU3HYECKHE BEIUYHHBL:
AIEKTPUYECKUHN 3apsll, JIEKTPUUECKOE MOJIe, HANPSHKEHHOCTH MOJIs, MOTEHIIHA,
Pa3HOCTh TOTCHIIMAJIOB; IIPH OMHCAHWU TMPABWIBHO TPAKTOBATh (PU3MUCCKUI
CMBICII MCIIOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W CIWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYyTUMHU
BEJINYMHAMM;

aHaJIM3UPOBaTh (HU3NUYECKUE MPOIECCHl U SBJICHUS, UCTONB3Ys (HU3NUECKUE
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro tsarorenus, I, II u 11 3akonst HetoTOHa,
3aKOH COXPAHEHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUIT PABHOIPABUS HHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'Aa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO ABHKEHHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO

(GbOpMYJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXKEHHUE M YCJIOBUS (TpaHUIIBI,



00J1aCTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TMPHUHIMIBI JCWCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUIO (DU3MYECKUX SIBICHUN U
MPOLIECCOB  C MCIOJB30BAaHUEM TNPSIMBIX, U KOCBEHHBIX H3MEPEHUN, MPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPENJIOKEHHOr0 OO0OpyAOBaHUS, MPOBOJUTH OMNBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIHUMH,
IIPU 3TOM BBIOMpATh ONTUMAIbHBIN CIOCOO M3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢dbukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJIE TaOnuIl U rpauKoOB, AeJaTh BBIBOBI IO pe3yJbTaTaM UCCIEA0BAHNUS;

co0JiroaTh paBuUiia 0E30MacHOrO TpyJa MPU MPOBEACHUU UCCICTOBAHUIN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPONCTB U Ja0OPaTOPHOIO
o0opy10BaHUS;

pemarh pacuy€THbIE 3a7a4yd C SBHO 3aJaHHON (PU3WYECKON MOJENbIo,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe ISl €€ pellleHus], MPOBOJUTh PACYETHl M OLEHUBATh PEaTbHOCTh
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

pemarthb KayeCTBEHHbIE 3aJ1aun: BBICTPAaUBaTh JIOTUYECKH
HENPOTHUBOPEUMBYIO IIEMIOYKY PACCYKIECHUNH C HCIOIb30BAaHUEM HN3YyUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (U3UUECKUX SIBICHHUI;

UCIONBb30BaTh  MPU  pEHIeHHH  Y4eOHbIX  3a7ad  COBPEMEHHbIE

MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUU



U TIPEJCTABJICHUS yYeOHONW M Hay4YHO-TOMYJISIPHOM MH(OpMAINH, MTOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH W TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3HUKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTath B TpyHIe C BBIIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATh JIEATEIBHOCTh B HECTAHNAPTHBIX CUTyalUsAX, OLCHUBATH BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB I'PYIIBI B PEHICHUE PACCMATPUBAEMON MTPOOIIEMBI.

8.5. [IpenmeTHbie pe3ynbTaThl OCBOECHHSA IMporpaMMmbl 1o ¢usuke. B
mpolecce u3ydeHust Kypca Kypca (usumku 0azoBoro ypoBHA B 11 kiacce
oOyJaroluiCIHAYyYUTCS:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MecTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHbI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B INPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTBHIBaTh TPaAHUIBl MPUMEHEHHMsS] HM3YyYEHHBIX (PU3MUECKUX Mojeneil:
TOYEYHBIN IJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBIM UCTOUYHHMK CBETA, SACpHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3a/1ay;

pacno3HaBarh (pU3MUECKue sIBICHUS (IIPOLIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKHU: AJIEKTPUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MATHUTHOE IEHUCTBHUSA TOKA, B3aMMOJEUCTBHUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsSl Ha
OPOBOJHUK C TOKOM M JBMXKYILIMICS 3apsii, 3JIEKTPOMAarHUTHbIE KOJICOaHUS U

BOJIHBI, IPSIMOJIMHENHOE pACIPOCTPAaHEHHE CBETA, OTPAKEHUE, NPEIOMIIECHHE,



uHTepdepeHius, audpaxus U TONSpU3alms CBeTa, AUCIEPCHUS CBETa,
doTornextpudeckuit 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHNne, BOZHUKHOBCHHE
JUHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHONB3YA (HU3UYECKUE BEITHMYMHBIL:
ANEKTPUUECKUI 3apsil, CUjia TOKa, JJIEKTPUUECKOE HANpSKEHUE, DIIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJCKTPOABIDKYIIAs CHia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTyIIKW, DHEPTUs AJIEKTPUUECKOTO W MArHUTHOTO IOJEH, Mepuoa M 4YacTtoTa
KojeOaHmii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CHiIa TOKa B TPOIECCe
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHWS U CAWHHIIBI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

OMKCHIBATh HM3YyUYCHHbIE KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOIb3YS
bu3nUecKkue BEJIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETa, SHEPTUS W UMITYJIbC ()OTOHA, TIEPUOJI ITOTypaciaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWU TMPABUIBHO TPAKTOBATh (PU3UUECKHN CMBICI
WCITOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CIUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH,
BBIYHCIIATH 3HAYCHUE (PU3NUECKON BETUUNHBI

aHAJIM3UPOBaTh (M3MYECKUE TPOIIECCHl U SBIICHUS, UCIIOIB3Ys (pu3ndecKkue
3aKOHBI U MPUHIUTIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJUIeIHHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BJIEKTPOMArHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PaclpOCTPaHCHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODiHITeHA 11 doTtorddexra,

3aKOH COXpPaHCHHA OHCPIruH, 3daKOH COXpPaHCHHA HMITYJIbCA, 3aKOH COXPAaHCHUA



AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs MAacCOBOTO YHCIA, MOCTynathl bopa,
3aKOH PaJUOAKTUBHOTO pacnaaa, MpHU 3TOM pa3audaTh CIIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUE H YCJIOBHUS (TpaHUIbI, 00J1acTH)
MIPUMEHUMOCTH;

OMpeNeNsaTh  HalpaBiICHUWE BEKTOpAa HHIYKUIUM  MAarHUTHOTO  TMOJS
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHiia;

CTPOUTh W ONHUCHIBATH H300pPaKEHHE, CO3/1aBaEMOEC IUIOCKAM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIICPUMEHTHI TIO0 HCCIICIOBAHUIO (PU3WYECKUX SBICHUU W
MIPOIIECCOB  C HCTOJB30BAHUEM TPSMBIX, U KOCBCHHBIX H3MEPEHUH: TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBAaHWS, MPOBOAUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISATh TMPSAMbIE U KOCBEHHbIE HM3MEPEHUS (PU3MYECKUX BEIUYUH,
TIPY 3TOM BBEIOMPATH ONTUMAJIBHBIA CIIOCO0 U3MEPEHHS M MCTIOIB30BaTh N3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

HCCICIOBAaTh 3aBUCHUMOCTH (DU3WYCCKUX BEJIMYMH C HCIIOIH30BAaHUEM
NpSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS,

coOmro1aTh TpaBuia 0€30MacHOTro TPyJa MpU MPOBEACHUHN HCCICIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIECIOBATEICKOH W TPOCKTHOU
NEATETLHOCTH C HCIIOJB30BAHUEM W3MEPUTEITHHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacuy€THbIE 3aJauyd C SIBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIo,
UCIOJIB3Ysl (GPM3UYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/1a4
BBIOWPATHh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMBIC I € PEIICHHs], MPOBOJUTH PAcUYEThl M OIICHHBATh PEaIbHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peuiaTtb Ka4uCCTBCHHBIC 3aJa4n. BBICTPpAanBaTb JJOIT'NYECKHU



HENPOTUBOPEUYNBYIO LIETIOYKY PACCYKACHUUM C MCIOJIb30BAHUEM HW3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH | (PU3NUECKUX SBICHUI,

UCIOJb30BaTh  IMPU  PEIIEHMH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS Yy4€OHOW U HAy4YHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M10JIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh TMPUHIUMBI JCUCTBUA MAIIMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

MIPUBOAMUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU W TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HUKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpPaMHU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IOBEACHUS B OKPYKAIOLLEU CPEE;

paboTatb B TpyHIne C BBITOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPYyMINbl, PAaLMOHAIBHO PpACHpPElesITh OOSI3aHHOCTU U
IJIJAHUPOBATh JIEATEIIBHOCTh B HECTAHNAPTHBIX CUTyalUsAX, OLCHUBATH BKJIAJ

KQ)KJIOTO U3 YYaCTHUKOB IPYMIbl B PEIICHUE PACCMATPUBAEMOUN MPOOIJIEMBI.



