115. denepanbHas paboyas nmporpaMma o yuyeoOHomy npeametry «Duszukay
(6a30BBIN YPOBEHB ).

115.1. ®enepanbHas pabouasi mporpamma o yueoHomy npeamery «Duznkay
(6a30BBIN ypOBEHB) (MpeaMeTHas 001acTh «ECTECTBEHHO-HAY4YHBIE MPEAMETHD)
(mamee COOTBETCTBEHHO — mporpamMma 1o ¢usnke, ¢U3NKa) BKIOYACT
MOSICHUTEIBHYIO 3aIUCKy, COJEpKaHWe OOYy4YCHUS, TUIAHUPYEMbIC DPE3yJIbTaThl
OCBOEHHSI POTPAMMBI IO (PU3HUKE.

115.2. [losicHuTenpHas 3alUCKa OTpakaeT OOIIUE IeNU U 33Ja4d U3y4eHUs
GU3UKK, XapaKTEPUCTUKY TCUXOJIOTHYECKUX TMPEANOChUIOK K €ro H3y4eHHIO
00y4YaronMMHCs, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAKXKE MOJIX0JIbI K 0TOOPY
COJIEpKaHUsl, K OMpPENEICHHUIO TNIAHUPYEMBIX Pe3yIbTaTOB.

115.3. Conepxanue o0OydeHHS] PACKPBIBAET COJEp)KAaTeIbHbIC JIMHUH,
KOTOPBIE TIPEIAratoTCs sl 0053aTeIHHOT0 U3YUCHHSI B KaXKIOM KJlacce Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

115.4. TInanupyembie pe3yJIbTaTbl OCBOCHUS TMPOTpaMMbl 1O (PUBHUKE
BKJTFOYAIOT JIWYHOCTHBIE, METAMPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUOa 00YUICHUS
Ha YpPOBHE CpeaHero ooimero oOpa3oBaHMs, a TAKKe MPEIAMETHBIC TOCTHKEHUS
oOyyJaromerocs 3a KaxIblil ToJ1 00y4YeHus.

115.5. TlosicHuTeNbHAS 3aITUCKA.

115.5.1. Ilporpamma 1o ¢u3uke 0a30BOTO ypOBHS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUW U TpeOOBaHUU K
pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHONM TPOrPAMMBI, TPEICTABICHHBIX
B ®I'OC COO, a taxxe ¢ yuétoMm (denepaibHON pabodeil mporpaMMbl BOCITUTAHUS
¥ KOHIICTIIIUK TIperoaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

115.5.2. Congepkanre  mporpamMmbl 1o (pU3MKe  HampaBiIeHO  Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11
KJIaCCOB IpH oOyueHMH uX (Pu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-

ACATCIBHOCTHOI'O ITOAXOAA. HporpaMMa I10 (I)I/IBI/IKG COOTBCTCTBYCT Tpe6OBaHI/I$IM



OI'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM
pe3yipTaTaM o00y4YeHHUs, a TaKKe YYHUThIBaeT HEOOXOJIMMOCTh peaau3aluu
MEXKMPEAMETHBIX  CBsi3ed  (DUBHKHU C €CTECTBEHHO-HAy4YHBIMH YYEOHBIMH
npeaMeTamMu. B Hell ornpeaensoTcss OCHOBHBIE LIeNU U3ydeHus (U3UKU Ha YPOBHE
cpenHero o6Omero oOpa3oBaHUs, IJIAHUPYyEMbIe pe3yJbTaThl OCBOEHHUS Kypca
(GU3UKU: TUIHOCTHBIE, METAPEIMETHBIC, MPEAMETHBIC (Ha 0a30BOM YPOBHE).

115.5.3. IIporpamMmma no pu3KKe BKIIOYACT:

[Tnanupyemblie pe3yabTaThl OCBOCHHS Kypca pU3MKH Ha 6a30BOM ypOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUS;

Copepxanue yueoHoro npenmera «Pu3nka» mo rojgam o0ydeHus;

115.5.4. IIporpamma 1o (pu3uKe MOKET ObITh UCIIOJIB30BAaHA YUUTEIAMH KaKk
OCHOBA JJIl COCTaBJIEHUS CBOMX paboumx mporpamm. [Ipu paspabotke paboueit
IpOrpamMMbl B TEMATUYECKOM IJIAHUPOBAHUU JOJHKHBI OBITh YUTEHBI BO3MOKHOCTH
UCIIOJB30BaHUs  DJIEKTPOHHBIX  (LMGPOBBIX) 00pa30BaTEIbHBIX  PECYPCOB,
SBJISTFOLUXCSI y4eOHO-METOIMYECKUMH  MaTepuajaMu  (MyJIbTUMETUNHBIC
POrPaMMBbl, 3JIEKTPOHHBbIE YYEOHUKH W 33JaYHHUKHU, DJEKTPOHHbIE OMOIMOTEKH,
BUPTYyaJIbHbIE J1A0OpATOPUHM, WIPOBBIE MPOTPAMMBbI, KOJUICKIIMK ITU(POBBIX
00pa3oBaTEIbHBIX PECYPCOB), PEATM3YIONIUMU JAUJAAKTUYECKHE BO3MOXKHOCTHU
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH, COAEp’KAHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEIHCTBY 00 00Opa30BaHUMU.

115.5.5. [Iporpamma 10  (U3MK MNPEAOCTABISIET BO3MOXKHOCTb IS
peanu3aluy Pa3INYHbIX METOJUYECKUX TOJIXO0J0B K OpraHu3aluh OO0y4YeHUs
(bu3MKe MpHU YCIOBUU COXpPAHEHUsI 00sI13aTENIbHOM YacTH coAiepKaHus Kypca.

115.5.6. ®u3suka Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyIAs
B KauecTBE Y4eOHOT o MpeMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMI 00 okpy:karomieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIECCOB W SIBIICHWW, HM3y4aeMbIX XWUMHUEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE

npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNelseT XapakTep W pa3BUTHE



Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCa,
MOJYYEHHSI HOBBIX MATEPHAJIOB C 3aJlaHHBIMM CBOWCTBAMH U Jpyrux. M3ydyeHue
(bU3MKYM BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KaPTHHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAay4YHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHMIA.

115.5.7. B ocHOBY Kypca (pu3UKH 1151 YPOBHS CPETHETO 00IIeT0 00pa3oBaHMs
MOJIOKEH PpAI HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MOCTPOEHUS.

Nnes unenoctHoctr. B cOOTBETCTBUM € HEMl KypcC SBISIETCSA JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX pa3iesioB GU3HUKHU, BKIIOYACT Kak
BOIIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Unes renepanuzanuu. B cooTBeTCTBUMM ¢ HEW Marepuan Kypca (PpU3MKH
o0beUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBISETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
oJIE.

Nnes rymanutapuzanuu. Peannzanus uaeu Mpeanosiaraet MCroJib30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GbuU3uKKN C pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPAaBCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPoOIeMaMHu.

Unes mnpuxnanHodt HanpasieHHocTd. Kypce ¢dusuku mpeamosiaraer
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPU U 3aKOHOB.

Nnes bsKkojmoruzauuu peaausyercs MOCPEACTBOM BBEACHUS JJIEMEHTOB
COJICp)KaHMsI, TOCBSIIEHHBIX DJKOJIOTHYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBS3aHBI C PA3BUTHEM TEXHHKU U TEXHOJOTH, a TaKKe OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

115.5.8. Ctep>KHEBBIMH 3JIEMEHTAMHM Kypca (DU3UKH Ha YPOBHE CpPEIHEro
obmero  oOpa3zoBaHus  ABISIOTCA  Gusuueckue Tteopuu  (popmupoBaHue
npeCTaBICHUM O CTPYKType TIOCTPOCHHS (DU3NYECKOM TEopuu, poJiu

(I)YHI[aMeHTaHBHBIX 3dKOHOB M IPHUHOUIIOB B COBPCMCHHBIX IIPCACTABJICHHAX O



pUPOE, TPAaHULIAX TPUMEHUMOCTH TEOPHH, JJI OMMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MIPOLIECCOB).

115.5.9. CuctemMHO-eATeILHOCTHBIN MOAXO0 B Kypce (DU3UKHA peaTnu3yeTcs
IpexJe BCero 3a CUYéT OpraHu3alu JKCIEPUMEHTATBHOU J1eSITeIbHOCTH
oOyuatomuxcs. Jias 6a3oBoro ypoBHS Kypca (QHU3MKM — 3TO HCHOJB30BaHUE
CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB M JIAOOPATOPHBIX
paboT, KoTophle B mporpamMme 1o (U3MKe OOBEIUHEHBI B OOIIWNA CIHCOK
YYCHHYECKUX TMPAKTHYECKUX paboT. Beimenenue B yKa3aHHOM TIEpPEUHE
7a00paTOpHBIX PabOT, MPOBOAUMBIX ISl KOHTPOJISI U OIEHKH, OCYIIECTBISETCS
y4aCTHHKaMH 00pa3oBaTeNbHOTO Tpoliecca  UCXOJs U3 OCOOEHHOCTEM
IUIAHUPOBAHUS W OCHallleHus KaOuHera ¢usuku. IIpu sTom obOecneumBaercs
OBJIaJICHUE OOYYalOIMMUCS YMEHHSIMHU TPOBOJIUTH KOCBEHHBIE H3MEpEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (DU3WYCCKUX BEIMYMH M TOCTAHOBKY OTBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTE3.

115.5.10. Pemmienne pacy€THBIX M KAYECTBEHHBIX 3ajlad C 3aJlaHHOMN
(GU3NYECKOM MOJETbIO, TIO3BOJIAIONICE TMPUMEHITh W3YUYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjesia Kypca, TaK U UHTETpUPYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha
OOBsSICHEHHE TPOTECKaHUS (PU3MUECKUX SBJICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKON MOAECNU IS CUTYyald MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

115.5.11. B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO k maTepuaibHO-
TEXHUYECKOMY 00€CTIeUeHUI0 Y4eOHOT0 TIpoliecca 0a30BbIil ypOBeHb Kypca (hHU3UKU
Ha ypOBHE CpeAaHero ooOmero ooOpa3oBaHMs JOJDKEH H3y4daThCsl B YCIOBHUSX
MpEeIMETHOrO0 KaOuHeTa (U3HKU WIM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB ©CTECTBEHHO-HAYYHOTO IWKia. Hamnume B kaOuHeTe (QUBHKHU
HEOOXOIMMOr0 J1Ta0OpaTOPHOIO 00OPYAOBaHUS ISl BBIMOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (pu3uke yUeHUYECKUX MPAKTHUECKUX pabOT U JEMOHCTPAIIMOHHOTO
o0opyIoBaHUs 00513aTENIBHO.

115.5.12. JIemoHcTparmoHHoe 06opyaoBanre GOpMHUPYETCS B COOTBETCTBUHU



C NPUHLUIIOM MHUHUMAJIBHON JOCTAaTOYHOCTH U O0OECIEYMBAET IIOCTAHOBKY
INEPEYUCIIEHHbIX B IporpamMme 10 (U3MKE KIIOYEBBIX JEMOHCTpanuil ais
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, MX TEXHUYECKUX IPUMEHEHUN.

115.5.13. JIabopaTtopHOoe 00OpYyAOBaHHE I YUCHUYECKUX MPAKTUICCKUAX
paboT ¢dopmupyercs B BUIEC TEMaTHUYECKUX KOMIUIEKTOB M 0OECIEYMBACTCS B
pacuére OJHOrO KOMILJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4eCKHe KOMILJIEKTBI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

115.5.14. OCHOBHBIMM LENSIMU U3Y4YEHHUS (PU3HKU B 00IIEM 00pa3oBaHUU
SBIISIIOTCA:

dopMHpOBaHUE HHTEpPECa W CTPEMJICHHS OOYyYaromMXCs K HAyIYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUICKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

Pa3sBuTHe mpencraBieHHiI 0 HAyYHOM METOJZIE€ TIO3HAHMA W (OPMUPOBAHUE
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yIbTaTa U3yueHHUs: OCHOB
CTPOCHHMSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

dopMHUpOBaHUE YMEHUN OOBSICHSTD SIBJICHUS C UCIIOJIb30BaHUEM (DU3HUECKUX
3HAaHUU ¥ HAYYHBIX TOKA3aTEIbCTB;

dopMHUpOBaHUE MPEACTABICHUN O PoiAM (PU3MKK AJI1 Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

115.5.15. JIocTrxeHue 3TUX 1eseid 00ecneYMBaeTCsl PEIICHUEM CIIeAYOIINUX
3aJa4 B TIpollecce M3y4yeHHs Kypca (U3MKM Ha YpPOBHE CpPEIHEro ooOIero
o0pa3oBaHUs:

[IpuoOpeTrenue cuctembl 3HaHUN 00 00X (HUINUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHHKy,  MOJEKYJSIpHYI0O  (U3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PHU3UKY;

dopMupoBaHUE YMEHUN PUMEHSITh TEOPETHUECKUE 3HAHUS JIJISt O0BSICHCHUS



bu3nueckux SBICHUN B MPUPOJIE U JUIsl MPUHATUS MPAKTUUYECKUX PEIICHUA B
MOBCEHEBHOM KU3HU;

OcBoeHne cnocoOOB pelieHHs] pa3iMyHBIX 3aJad C SBHO 3a/laHHOU
bu3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIINX CaMOCTOSITEILHOE CO3JaHue
(bU3MYECKON MOJIEIH, COOTBETCTBYIOIICH YCIOBUSAM 3a/1a4H;

[lonnmanue ¢GU3NUECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPEy;

OBnazeHne METOJaMHU CaMOCTOSITEJIBHOIO IJIAHUPOBAHUS M MPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a M MHTEepOperauuud uH(pOpMaluH,
OIpEeIeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO Pe3yJIbTara;

Coznanue ycnoBuM JUisl pa3BUTHS YMEHHI MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

115.5.16. O6miee unciIo 4acoB, PEKOMEHIOBAaHHBIX IS U3YYEeHUs PUZUKH —
136 gacoB: B 10 knacce — 68 yacoB (2 yaca B Heaemo), B 11 kimacce — 68 gacoB (2
gyaca B HEJICIIIO).

[Ipennaraemeiii B mporpamme 1o (u3nke mnepedeHb J1a0OpaTOPHBIX U
OPAKTUUECKUX paboT SBISIETCI PEKOMEIOBAHHBIM, YYMUTEIb JE€JaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
OCOOCHHOCTEHN 00yYaromuxcs.

115.5.17. JIro6ast paboyasi mporpaMma JI0OJKHA MOJTHOCTHIO BKJIFOYATH B CE0s
COJIEpKaHUE TaHHOM MPOTPAMMBI TIO (PU3HKE.

115.5.18. B oTaenbHbIX ciay4asx Kypc (U3UKHA 0a30BOrO YPOBHS MOXKET
uzyyatbcsi B 00bEMe 204 yaca 3a naBa roma oOyudenus (3 u B Hemento B 10 u 11
Kjaccax). B aTom ciyyae yBenuunBaetcst He MeHee yeM 10 20 4 pe3epBHOE BpeMms,
KOTOPOE€ HCIIOJIb3YETCSl yUUTENEeM JUJIsl U3yYeHHUs BOMPOCOB, TECHO CBSI3aHHBIX C
BBIOpAaHHBIM MpoQueM 00yUYeHHs, U yBEIUUUBAETCs yueOHas Harpy3Ka, OTBOAMMAst
Ha M3Y4YCHHE MEXAHWKH, MOJICKYJSIPHON (PH3UKU M SICKTPOAMHAMUKH, 33 CUET
paciMpeHusi 4ucia JabopaTOPHBIX pabOT HCCIIEeNOBATENIbCKOIO XapakTepa Hu
YPOKOB pEIICHHS KAYeCTBEHHBIX U paCUETHBIX 3a]1a4.

115.6. Conepxanue oOyuenus B 10 kacce.



115.6.1. Paznen 1. ®usnka 1 METOIbI HAYYHOT'O MO3HAHUSI.

®usuka — Hayka o npupojne. HaydyHble METOJbI NMO3HAHUS OKPYKAIOIIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOIECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MopenvupoBanue (QpU3NYECKUX SBJICHUN U mpoueccoB. HaydHble runoTessl.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponp u mMecto ¢usuku B (HOPMHUPOBAHHHM COBPEMEHHOM HAYYHOW KapTHHBI
MHpa, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

JleMoHCTpauuu.

AHaJIOTOBbIE M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBLIOTEPHbIC
JATYUKH.

115.6.2. Pa3nen 2. MexaHuka.

115.6.2.1. Tema 1. Kunemartuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBHXKEHUSI.
Cucrema orcuéra. Tpaekropus.

ITepemelienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHUE MATEPUATBLHOW TOYKH, UX MPOCKIIMM HA OCHU CUCTEMBbI KOOPJHMHAT.
Clio)keHue epeMENICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXeHHE. ['paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U MNEPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuneitnoe aBwkeHue. JIBUKeHHME MaTepuaIbHOW TOYKHA IO
OKPYHOCTH C IMOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, TUHEWHAS
ckopocTh. [lepuon u yacrora obpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckre YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHIAOMETD,
JIB>)KECHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

JlemoHcTpanuu.

Mogenb cuctemsl OTCUETA, WILTFOCTPALNAS KUHEMATUYECKUX XapaKTEPUCTHUK



JBHKECHUS.

[IpeoOpazoBanue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBrkeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU30OHTY H
TOPU30HTAJIBHO.

W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckOpocTH IpHu ABUKEHUH 110 OKPYKHOCTH.

Y4eHnYeCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE padOTHI

N3yyeHne HEpaBHOMEPHOIO JBUKEHUS C LIEIBIO ONPEACICHNUSI MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUS MEXKYy MYTSIMH, MPOMIACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUHM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tesa, OPOUIEHHOTO TOPU3OHTAIBHO.

115.6.2.2. Tema 2. /Ilunamuka.

[Ipuauun  otHocurenbHOCcTH  ['amunes. llepBeii  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUI. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoOro TtaroteHus. Cuia Ttsoxectd. llepBas kocMuveckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (Mokosi, CKoiabkeHus, kadyeHus1). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus mokos. Koaddumument tpenus.
Cuna conpoTUBIICHUS MPU ABWKECHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHud. l[lnedo cumbl. YcmoBus
paBHOBeCHUA TBEPJIOTO TEIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUWE: MOJIIINUITHUKH,



JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanum.

SIBrieHue nHEpPIUN.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoi 3akon HeroToHa.

N3mepenne cuit.

CrioxeHue CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U A CHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Buabel paBHOBECHS.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

N3yuenue aBmxKeHUs1 OpycKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HUccnegoBanne yciioBUM paBHOBECHMA TBEPAOrO Tejla, HMEIOIIETO OCh
BpAaIlCHUS.

115.6.2.3. Tema 3. 3aKOHBI COXpaHEHHUS B MEXaHUKE.

Nmnynbc maTepuanbHOM TOUKHM (Tesa), CUCTEMbl MaTepHATbHBIX TOYEK.
NMnynbec cUllbl U U3MEHEHHE HMMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunetnueckass sHeprusi mMaTepualibHOW TOuku. TeopemMa 00 W3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUS yIpyro
nedopMupoBaHHO NpykuHBL. [loTeHIIMaNbHAS SHEPTHUs Teia BOJIU3U TOBEPXHOCTH
3eMJIH.

[ToTtenmuanpHbie W HEMOTEHIMANbHBIE  Cwibl.  CBsi3b  PabOTHI
HEMOTEHIUAIBHBIX CUJI C ©3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH

COXpaHCHUA MEXaHNYECKOM OHCPI'UH.



Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo NOTEeHIIMATILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Y4eHnYeCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE padOTHI

N3ydyenune aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3M padOThl CHIIbI C U3BMEHEHHEM MEXaHUYECKOW SHEPruu
TeJaa Ha IPUMEPE PACTKEHUS PE3UHOBOIO KIYTa.

115.6.3. Paznen 3. MonekynapHas ¢u3nKa U TEPMOAMHAMHUKA.

115.6.3.1. Tema 1. OcHOBBI MOJIEKYJISIPHO-KHUHETHUECKON TEOPHH.

OCHOBHBIE NTOJOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwxenue. uddysus. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemiectBa. [locTtosiHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mopnens  upeanmpHOoro rasa. OCHOBHOE  ypaBHEHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HACAbHOro rasza. AOCOJIOTHas Temieparypa Kak mepa
CpEIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOIO JBM)KEHHMS dacTtul] rasa. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHne Menneneesa—Kianenpona.
3akoH [lanprona. M3omponeccsl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHHEe H3OMPOILECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHuueckrue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEePMOMETD,

Oapomerp.



JlemoHcTpanum.

OnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OmnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogenb, WIUTFOCTpUpYIOLIas MPUPOY JABJICHUS ra3a Ha CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS HJICAIBHOTO Tasa,
M30IPOLECCHI.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

Onpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bE€Ma KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXAY ITApAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOIMHAMUKHU.

TepmonnHamuueckass cucteMa. BHYTpeHHsIST HEprus TEPMOAUHAMUYECKON
CUCTEMBI U cocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
DHEpPrusi  OJHOATOMHOIO  MAECAJbHOrO  rasza. Buasl  Temionepenauu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydYCHUE. Y AeIbHas TEINIOEMKOCTh BEIIECTBA.
KosimuecTBoO TEmNOTHl IpHU TeIionepeaaye.

[Tonsitue 00 amuabatHOM mpouiecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3orporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatMocTh TPoO1IECCOB B MIPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nercTBus TemioBod mamuHbl. [{ukn KapHo u ero ko3guIMEHT MOJIE3HOrO

JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuueckue yCTpoWcTBA M INPAKTUYECKOE IIPUMEHEHUWE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOIOAMIBHUK, KOHAUIIMOHED.

JleMoHCTpauuu.

V3MeHeHrne BHYTPEHHEW 3HEpPrMM Tejla MPU COBEPILIEHUU pabOThI: BBUIET
npoOKM W3 OYTBUIKA TOJ JEHCTBHMEM CXKAaTOro BO3[AyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MmeHeHne BHYTpEHHEHN 3HEpruu (TeMiieparypsl) Teja py Terionepeaaye.

OneIT 1O aauMadaTHOMY pACIIMPEHUIO BO3AyXa (OMBIT € BO3IYIIHBIM
OTHHBOM).

Monenu napoBoil TypOMHBI, ABUTaTENsl BHyTPEHHETO CTOPaHMsl, pEAKTUBHOTO
JIBUTATEJIS.

Y4eHnuecKuil IKCIEPUMEHT, 1JaOOpaTOpHbIE PadOTHI

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Arperatssle cocTosiHAA BeniecTa. Da3oBble NEPEXOIBI.

[TapooOpazoBanue u koHjeHcalus. Mcnapenue u kuneHue. AGCOMOTHAsS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacklmeHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPbl KUTICHUSI OT 1aBJICHUS.

TBépnoe teno. Kpucramnmueckue u aMopgHbie Tesia. AHU30TPONUS CBOWCTB
kpuctaiuioB. Kunakue kpucramuisl. CoBpeMeHHble Martepuansl. [limaBneHue wu
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: THUIPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOIMH ITOJYyYEHNsI COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

JlemoHcTpanum.

CBoiicTBa HaCBIIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

Crioco0Obl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanust v IJIaBJIE€HUSI KPUCTAJUIMUYECKOTO BEIECTBA.

JleMOHCTpanust KpUCTaJIOB.



VYyeHnueckuil IKCIEPUMEHT, JJAOOpaTOPHbIE padOTHI

M3mepenre OTHOCUTENBHON BIAXKHOCTH BO31yXa.

115.6.4. Paznen 4. DnekTpoauHaAMUKA.

115.6.4.1. Tema 1. DnexTpocraTuka.

OnekTpu3anys Tela. OJEKTpudYeckuil 3apsn. JIBa Buaa 3IIEKTPHUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKKA W TOJYHNPOBOAHUKHA. 3aKOH COXPAHEHHS
IIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsa0B. 3akoH Kynona. To4euHbli 37€KTpUUYECKUi 3apsia.
Onextpudeckoe mnose. Hampsk€HHOCTh 3iekTpuyeckoro mnois. IIpuHiun
CYNEPIIO3ULINH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

Pabora cun  anekrpoctatnueckoro noiss. llorenuman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JvanexkTpudyeckasl MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIIEKTpOEMKOCTD INIOCKOTO KOHIEHCATOPA.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCATOPa.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

JleMoHCTpauuu.

Y CTpONCTBO M MPUHLNI IEUCTBUS DJIEKTPOMETPA.

B3aumonencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTtopa OT IUIOAau
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Y4yeHn4eckuit SKCIIepUMEHT, JIa00paTOpHBIC PabOTHI



N3MmepeHne 3meKTpOoEMKOCTH KOHIEHCATOPA.

115.6.4.2. Tema 2. IloCTOSIHHBINA 2JIEKTPUYECKHM TOK. TOKH B pa3IMYHBIX
cpenax.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa JiJ1s ydacTKa LIETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPALIEIBHOE, CMEIIAHHOE COSITUHEHNE POBOJIHUKOB.

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

DIIEKTPOABHKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

DIJIEKTPOHHAs  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku.  CoOCTBeHHass U TOpPUMECHass  MPOBOAUMOCTH
noJIynpoBOHUKOB. CBoiicTBa p—N-niepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacrBopax W  pacIulaBax  3JEKTPOJIMTOB.
DJIEKTPOIUTAYECKAS AUCCOUHNALMS. DIECKTPOIIN3.

DJIeKTpUUEeCKUil TOK B Tra3ax. CaMOCTOSATENbHBIH W HECAMOCTOSTEIIbHBIN
pazpsa. Monnus. [Inazma.

TexHuueckne YCTPOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJICKTPOHArpeBaTe/IbHbIC MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN TUO/, TATbBAHUKA.

JlemoHcTpanum.

N3mepenune cuiibl TOKa U HAPSIKEHMUS.

3aBUCHUMOCTh COMPOTHUBIICHUS! IUIUHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
MJIOIIA/M TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmMmenranHoe COCANHCHUC ITPOBOAHHUKOB.



[IpsiMmoe wu3MepeHue HNeKTpoABIKYyIIeH cuibl. KopoTkoe 3aMbikaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoii pa3psat 1 MpOBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

YyeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

N3yyeHne cMEemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3MepeHne 31eKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

115.6.5. MexnpenMeTHbIE CBA3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiiacce ocylecTBIsSeTCs C
YYETOM COACPIKATEIBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

MexnpeaMeTHbIe TOHSTHUS, CBS3aHHBIE C W3YUYEHHEM METOJI0B HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

MareMatuka: penieHlue CUCTeEMbl YpaBHEHUM, IMHEWHas (QyHKIMs, napadoa,
runepOosia, ux rpadukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO,
BEKTOPbI U UX MPOEKUUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHndeckoe ABHKEHUE B KUBOM mpupoae, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

XUMHUS: TUCKPETHOE CTPOEHKE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPABIX TEJI, dKUIKOCTEN U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMAINA,
rajibBaHUKa.

['eorpadusi: BnaxxHOCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.



TexHosnorus: npeodpa3zoBaHue JBUKEHUN C MCIOJb30BAaHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOAOMET U APYrue), JIBUTATellb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAIIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

115.7. Conepxanue oOyuenus B 11 kiacce.

115.7.1. Paznen 4. DnekTpoJuHaMUKa.

115.7.1.1. Tema 3. MaruutHoe 1noJje. IJIeKTPOMarHuTHAsT UHAYKIIUS.

[TocrostHHble  MarHuThl.  B3auMoneilcTBHE  MOCTOSSHHBIX ~ MAarHHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAyKIuU. KapTWHa NUMHUW MAarHUTHOU
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarauTHOe mNoOJIe TPOBOJHHUKA C TOKOM. KapTuHa IJHMHUKA WHIYKIUU
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJ-HUKA, KATYIIKHU C TOKOM. OnbIT Opcrena. BzanmoneicTBrue MpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHna, €€ MOayJb U HarpasjieHUE. J|BH>KEHUE 3apsKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM 1ojie. Pa6oTa cuibsl JlopeHria.

SIBieHME DNEKTPOMArHUTHOW MHAYKUMU. [IOTOK BEKTOpa MArHUTHOU
WHIAYKIUU. OJEKTPOJABIXKYINAsA CWia HWHAYKOUH. 3aKOH JJEKTPOMArHUTHOW
nHaykunu @apanes.

BuxpeBoe snekTpuyeckoe moJie. DJIEKTPOJABHXKYIIAs CUJla WHIYKIUMA B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NupayxkTuBHOCTH. SIBIE€HME CAMOMHAYKIMU. OJJIEKTPOABMXKYIIAs CHUJIA

CaMOWHAYKIIHH.



DHeprust MarHUTHOTO TOJIsS1 KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA W NPAKTHUECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

JleMoHCTpauuu.

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAaTHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD AJEKTPOABUKYIICH CUIbI HHAYKIUNA OT CKOPOCTU W3MEHEHHUS
MarHuTHOTO TIOTOKA.

SIBneHne caMOMHAYKITUH.

VYyeHnueckuil SKCIIEpUMEHT, J1abOpaTopHbIe PabOTHI.

N3ydeHne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIICHUS JIEKTPOMArHUTHON UHIYKIIUH.

115.7.2. Paznen 5. KonebGanus 1 BOITHBI.

115.7.2.1. Tema 1. Mexanuueckue 1 dJIEKTPOMArHUTHBIE KOJIEOAHNS.

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanms. [lepuon, wacrora, amrumryaa u ($aza KoieOaHUM.
IIpy>KMHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparenue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

KonebGarenbupiii koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIC KOJICOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U

AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUs



HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aTyXarwmux KojaeObaHusx. BeHy)IeHHbIE MEXaHUUECKHE
koseOanusi. Pezonanc. BeiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

Ilepemennpiii TOK. CHHYCOMIANBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPsHKEHUS.

Tpancpopmarop. [IpousBoacTBO, nepegadya u NOTpeOICHUE IIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuuecKkre yCTpOCTBA M INMPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

JleMoHCTpauuu.

Uccnenosanne napaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKUI MAsITHUK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

HccnenoBanune CBOMCTB BBIHYKIECHHBIX KOJIEOAHUIH.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUs.

OcuumiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HATIPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mnociaegoBaTeIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Y4yeHnueckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MATIbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl rpy3a.

HccnepoBanne MNEepeMEHHOIO0 TOKAa B ILENM M3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHU4€CKHE U SJIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJHBI, ycinoBusa pacrnpocTpaHeHus. Ilepuon. CkopocTb



pacmnpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuentanus BektopoB E, B, v B anmekrpomarauTHoi BosiHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHuTHBIX BOJIH. [[puMeHeHe 3JIEKTpPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

JleMoHCTpauuu.

OO6pa3zoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnrogenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOU H
4acTOTOM KOJieOaHUM.

HUccnengoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH:  OTPaKECHUE,
MpeIoOMIICHUE, MOoJIApy3aIus, Tudpaxius, UHTepPepeHITns.

115.7.2.3. Tema 3. OnTuka.

I'eomerpuueckas onruka. I[IpsmMonuMHENHOE pacnpoOCTpaHEHHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3akoHbI oTpakeHus csera. [loctpoenue nzoOpaxxeHuii B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETa. AOCOJIFOTHBIN MOKA3aTENb



npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxHbli coctaB Oenoro cseta. LBer.

Cobuparoriie U pacceuBaromide JUH3b. ToHKas JuH3a. DOKycHOe
pacCTOsIHUE M ONTHYECKas Cuia TOHKOM nuH3bl. [locTpoeHne M300pakeHHil B
coOMparolMx M pacceuBarolMX JuH3aX. PopMyra TOHKOW JIMH3BL. YBEIUYEHHE,
JIABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEpQEpEHLHOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust ceta. JudpakunonHass peméTrka. YclioBue HaOII0IEHUSA
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

JleMoHCTpanuu.

[IpssMONMHEHOE PACHpPOCTPAHEHHUE, OTPAKEHHWE W HPEJIOMIIEHUE CBETA.
OnTuyeckue mpudOpBkI.

[TosHOE BHYyTpEHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronerune natepdepeHIny cBeTa.

Habmronenune nudpakiuu ceera.

Habmnronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue cekTpa ¢ mOMONIbIO AUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.



VYyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

N3MepeHune nokazaress npeioMJIeHUs CTEKa.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Hab6nronenue nucnepcuu ceera.

115.7.3. Paznen 6. OCHOBHI CHIEITUATBFHON TEOPUH OTHOCUTEIIEHOCTH.

['pannnbpl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuwku.  [loctyrnartsl
CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpPAILEHUE
JUTUHBI.

DHEpPrust U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YaCTULIbI. DHEPTHS
MIOKOSI.

115.7.4. Paznen 7. KBanToBas ¢gusuka.

115.7.4.1. Tema 1. DnemMeHTbI KBAaHTOBOM ONTUKH

®otonbl. Popmyina [1nanka cBsi3u 3HEpruu POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccinenoanue Gororddexra. Onwitel A.I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBuenue DiHmTeHa 1s1 Gpotoaddexra. «KpacHas rpanuiiay
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa M MPAKTUUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoJIHeUHasi OaTapest, CBETOAUO/I.

JlemoHcTpanum.

®oT03(¢dHeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHeELIHETo (poToaddekra.

Ceeroauon.

Conneunas Oarapest.

115.7.4.2. Tema 2. CtpoeHue atoma.



Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHne W TOTIJIONIEHUE
¢GOTOHOB TIpU TEpexojie aToMa C OAHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bumbr
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBele cBoiicTBa yactuil. Bossl ne bponsa. KopmycKyisipHO-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

JleMoHCTpauuu.

Mopens onbita Pezepdopra.

Omnpenenenre JUIMHBI BOJIHBI J1a3epa.

HabGnronenue mMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Y4eHnuecKkuil IKCIEPUMEHT, JJaOOpaTOpHbIE pabOTHI.

HaOmnronenue nuHeyaToro crekTpa.

115.7.4.3. Tema 3. ATOMHOE S11pO.

OKCIEPUMEHTBI, JTOKA3bIBAIOLIME CII0KHOCTh CTpOeHUs sapa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
uznyuyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usnydyeHus.  BuusHue
PAaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. HykinonHnas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anba-pacnaa. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnag. [‘amma-
U3ITy4eHHE. 3aKOH PaIMOAKTUBHOIO paclajia.

DHeprus CBsA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsiii peakTop. TepmosimepHbii cuHTe3. IIpoOiemMbl M EPCIIEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



Metob1 HAOIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIe B3auMoOjeHCTBUs. EauHCTBO (U3MYECKON KapTHUHBI
MHpa.

TexHUYeCcKHe yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
BunbcoHa, siaepHsbIif peakTop, arToMHasi 6omoa.

JleMoHCTpauuu.

CYETYMK MOHUBUPYIOIINX YACTHII.

Y4eHnYeCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE padOTHI

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

115.7.5. Paznen 8. DneMeHThI aCTPOHOMUHU U aCTPOHU3UKH.

OTansl pa3BUTHA ACTPOHOMHUH. [ [puKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMUH.

Bug 3Bé3nHoro Heba. Cos3Besnusi, sipKkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUKEHHE.

ConiHe4Has cucrema.

Connne. ConHeunass akTUBHOCTh. McTtounuk sHeprum CoyHIA U 3BE3.
3BE37IbI, HMX OCHOBHBIC XapaKTEPUCTUKU. J(Marpamma «CHIEKTpaJIbHBIN KJacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii Iyt — Hama I'amaktuka. Ilonoxxenue u nuxxkenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:ma. Pasberanue ramakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo06ieMbl aCTPOHOMUM.

Vyenndeckue HAOIIOIEHUS.

H36JHOI[CHI/I$I HeBOOpy)KéHHBIM I'1a3oM C HCIIOJIb30BAHHMEM KOMIIBIOTCPHBIX



IPUIIOKEHUH J1JIs1 ONPEAENICHUS TIOJ0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s CEeBEPHOro MOIYyIIapus U APKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, manet, Mieunoro Ilytw.

115.7.6. O6001maroIiee TOBTOPEHHE.

Ponr ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOU chepax MesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW Hay4HOU KapTUHE MUPA, POJIb PUINYECKON TEOPUU
B (popMHUpOBaHUY TPEJCTABICHUN O (PU3NUYECKOM KapTUHE MHUPA, MECTO (PHU3HUECKOM
KapTUHBl MUpa B 0OLIEM psly COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE.

115.7.7. MexnpeIMeTHbIE CBA3H.

N3ydenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocCymiecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

MexnpeaMeTHbIE MOHATHUA, CBA3AHHBIE C M3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBIEHWE, Hay4HbId (akT, runore3a, (pU3mMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pemieHUE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOCKLUHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DPYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

buonorus: snexkTpuueckue SBICHUS B JKUBOM NpUpOJE, KoJjebaTeabHbIe
JIBWKEHHS B )KUBOUW NPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU IPUPOJE, NEUCTBUE
paguanny Ha )KUBBIE OPraHU3MBI.

XHUMHUS: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTAINTIMYECKON pEeIIETKH, CIEKTPATbHBIA aHaIU3.

['eorpadus: MarHuTHBIE TONMIOCa 3€MJIM, 3aJie)KM MarHUTHBIX PYI,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

TexHoJOTUs: JUHUM BJIEKTPOIEpENay, TIE€HEepaTop TMEePEMEHHOTO TOKa,



AJIEKTPOJBUTATENb, WHAYKIMOHHAS I€4b, pafap, PaguoONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
COJTHEeYHas Oatapesi.

115.8. [InaHupyemMbie pe3yiabTaThl OCBOCHHUS MPOrpamMMbl 10 (HU3UKE Ha
YpOBHE CpeHEro 001Iero 0opa3oBaHusl.

115.8.1. OcBoenue yueOHOTO mpeamera «Du3mka» HA YPOBHE CPETHETO
obmiero oOpa3oBaHus (0a30BBIH YpPOBEHB) MOJDKHO OOECIEUUTh JOCTHIKCHHUE
CJICYIONTUX JUYHOCTHBIX, METANpPEIMETHBIX M TMPEAMETHBIX 00pa30BaTEIBHBIX
pe3yJIbTaToB.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOTO npeameTa « PU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIMXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAllU{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUH, COOTBETCTBYIOIINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JEATEIBHOCTH B MPOIECCE pean3allid OCHOBHBIX HaIPaBJICHUIM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’kIaHCKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYarOMIerocss Kak aKkTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OPUHATHE TPATUIMOHHBIX OOIICUYETTOBEYECKUX T'yMaHUCTUYECKUX u
JEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX TPakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

yMEHHUE B3aUMOJICHCTBOBAThH C COITMATBHBIMA MHCTUTYTAMH B COOTBETCTBHH
C UX (PyHKIIMSMU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) MaTpuOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

IMECHHOCTHOC OTHOHICHHUC K TIOCYyAdapCTBCHHBIM CHMBOJIAM, AJOCTUKCHUSAM



POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CITIOCOOHOCTh OILICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3CTETUYECKOIO BOCIIUTAHUL:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIETro (PU3nUecKo HayKe;

5) Tpy10BOTO BOCIIMTAHUS:

UHTEpEeC K Pas3audyHbIM cdepaM IpodeccroHaIbHON JESITEILHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO U caMOOOpa30BaHHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU;

6) KOJOTHYECKOrO BOCITUTAHHS:

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKOM KYJIBTYpPbl, OCO3HAHUE TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MpodiieM;

IJTAHUPOBAHUE U OCYILIECTBJICHUE JICMCTBUN B OKPYKAIOIIEH CpeJe HA OCHOBE
3HAHUS LETeH YCTOMUYNBOIO PAa3BUTHUS YEJIOBEUYECTBA;

Pacmipenne omnbiTa JESITEIBHOCTH YKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMCIOITUXCS 3HAHUH 110 (PU3HKE;

7) IICHHOCTH HAYYHOT'O TTO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4deHUs1 GPUBHKHU OCYIICCTBIISTH MPOSKTHYIO U UCCIIEOBATEIBCKYIO ICSITEIIBHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

115.8.2. B mponecce AOCTHKEHHS JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS



oporpaMMbel MO (U3MKE Ui YpPOBHA CpeAHero oOmero oOpa3oBaHus Yy
00yyaroIuXxcs COBEPUICHCTBYETCSI IMOLMOHAIBHBIM HHTEIIEKT, PEANOIaralonuil
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE YMOLIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpPOBaHMsl, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAThC K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTUBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO 1IENIU U
yCrexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaThb, MCXOJIS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh NOHUMATh 3MOLUOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMATBHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTMMHU JIIOJbMHU, 3a00TUTHCS, MPOSBISATh UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

115.8.3. MeranpenMeTHbie pe3ybTaThl OCBOCHHS MPOTPAMMBI CPEIHETO
o01iero o0pa3oBaHusl IOJKHBI OTPakKaTh:

115.8.3.1. OBnanenue yHuBEepCAIbHBIMY MO3HABATEIHLHBIMU JICUCTBUSIMH:

1) 6a30BBIC JIOTHYCCKHUE TCHCTBHUS:

CaMOCTOSITENIbHO  (DOpPMYJIMpOBaTh U aKTyalM3UpoOBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEAENATh LENU JESATeNIbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUU HUX
JOCTHKCHHS,

BBISIBISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PAacCMaTPUBAEMBIX
bU3NYeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOIINXCS

MAaTEPHUAJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;



BHOCHTh KOPPEKTHBBI B  JCSITEIHHOCTb, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB IIEJISIM, OLICHUBATh PUCKH TTOCIICICTBUN 1eATEIHHOCTH;

KOOPIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX pEaJbHOTO,
BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIC UCCIIEIOBATEILCKUE ICUCTBHUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBHIMHU TMOHATHSIMH W METOIaMH
buznueckoil HayKu;

BJIA/ICTh HABBIKAMU y4€OHO-UCCIIEI0BATEIHCKON U TPOCKTHOM JEATEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJ/IOB pelIeHusl 3a1ad (U3MIECKOTO CONCpPIKaHUs, MPUMEHEHHUIO Pa3IuIHBIX
METO/IOB [TO3HAHUSI,;

BIIQJICTh BHUJAMHU JACSITCIBHOCTA IO TOJYYEHHUIO HOBOTO 3HAHHS,  €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs], HAXOAUTh apTyYMEHTHI JJIsI J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBAaTh IMIOJYYEHHBIE B XOAC PEIICHHWS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMyJIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaATEIBHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YyMETh TIEPEHOCUTHh 3HAHUA MO0 (U3NKE B MPAKTHYECKYIO 001acTh
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTD MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uabopmarmei:



BJIaJIETh HABBIKAMU MOJydeHUs: HHOOpManu GU3NUECKOTO COJICpIKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAIi0O MHPOPMAIMKU PA3IUIHBIX BHIOB W (HOpM
MIPEeJICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

WCIIONB30BaTh  CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3AIIMOHHBIX
3a/lady = ¢ CcoOJIIoZieHneM TpeOOBaHUN HPrOHOMUKH, TEXHHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TMPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COAEPKAHMS B Pa3IMUYHBIX (opmaTax C
y4€TOM Ha3HAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATIBLHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

115.8.3.2. OBnagenne yHUBEpCaIbHBIMA KOMMYHHKATHBHBIMU JCHCTBUSMH:

1) oGmenue:

OCYILIECTBJIATh OOIIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMi W  CMSr4aTh
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTUUHO H3JaraThb CBOIO TOYKY 3PEHHUSI C UCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) cOBMECTHAs IeATEITbHOCTb:

MOHUMATh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAaH/IHOW U MHAWBHUAYaJIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUU C y4E€TOM OOIIHX
WHTEPECOB, U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh 1€ COBMECTHOW  JIEATEIbHOCTH, OpraHU30BbIBaTh U
KOOPJWHHUPOBATH JICUCTBUS IO €€ JNOCTHKEHUIO: COCTABJISATH IUIAH JCHWCTBUU,
pacnpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTaThl

COBMECTHOM pabOTHI;



OLICHMBATh KAa4yeCTBO CBOETr0 BKJaJa M KaXKJOr0 YYaCTHHKA KOMaHJIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIC IPOCKTHI, OICHUBATH HACH C TIO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMUECKOE TMOBEACHUE B PAa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

115.8.3.3. OBnaneHue yHuBEepCaIbHBIMU PETYJISATUBHBIMU JEHCTBUSIMHU:

1) camoopranuzanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B 00J1aCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTENIbHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX UM KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OIICHKY HOBBIM CUTYaIUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHHUIO JPYAHMIMH B 00JIacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBCHb.

2) CaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BIIQJICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(eKCMM Kak  OCO3HaHUS
COBEPIIACMbIX JICUCTBHA M MBICIUTCIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBAHMUI;

MCIIOJIh30BaTh MPUEMBI peIICKCHU ISl OIEHKW CUTYaIlu, BHIOOpa BEPHOTO
penieHus;

OOCHHUBATDL PUCKHU U CBOCBPCMCHHO IIPUHUMATDb PCIICHUSA 110 X CHUIKCHHUIO,



OpUHUMATh MOTHBBI M apryMEHThl JPYTrUX TMpHU aHallM3€e pe3yJIbTaToOB
NEeSATETLHOCTH.

3) npuHsATHE CEOS U IPYTUX:

NpPUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M apryMEHTBl JPYTHMX MOpPH aHadu3e pe3yIbTaTOB
NEeSATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKY.

115.8.4. IlpeameTHbIe pe3yNbTaThl OCBOCHHUS Mporpammbl mo ¢usuke. B
npolecce HU3ydeHHs Kypca Kypca @usuku ©0a3oBoro ypoBHs B 10 kiacce
OOy4Jaronuiicss Hay4YnuTCs:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIIOIEH;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, MHEpIMaIbHasl CUCTeMa OTCU€Ta, abCOIIOTHO TBEPOE TEIIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NIECKUX 3a]1aY;

pacno3HaBarh (pU3MUECKue SIBICHUS (IIPOLIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYISPHO-KMHETHUYECKOW TEOPUU CTPOCHMS BEILECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TMAZEHUE TEJ, JBUKEHUE MO OKPYXHOCTH, MHEPLIMS, B3aUMOJICUCTBHE
Ten, nuddysusi, OpOYHOBCKOE IBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEI,
U3MEeHeHHe Oo0BhEMa Tl MpU HarpeBaHUU (OXJIAKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHHE, KPUCTAIUIM3Als, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYIIE,
CBS3b MEXK/Y NapamMeTpaMH COCTOSIHUA Ta3a B M30MPOLECCax, JJIEKTpU3alus Tell,
B3aUMO/JICCTBUE 3aPSI0B;

OMKCHIBATh MEXAHWUYECKOE JBIKCHHE, MCTONb3Ysd (PU3NUYECKHE BEITMYHUHBIL:
KOOpJIMHATa, MyTb, NEpPEMEIIeHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa,

HMITYJIbC TCJIa, KMHCTHYCCKAA SHCPIusl, NOTCHIMAJIbHAA SHCPTHUA, MCXaHHYICCKAA



paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWU NPaBUIBHO TPaKTOBATh
bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE NAaHHYIO (HU3UYECKYIO BEIMYUHY C JPYTHMHU
BEJINYNHAMU;

ONKMCHIBATh W3YUYECHHBIE TEMJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHHS,
UCIIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHsSSI SHeprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU OMUCAHUU
MpaBUIBHO TPaKTOBaTh (U3MUYECKUN CMBICT HCHOJIB3YEMbIX BEIUYUH, HX
o00O3Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONKMCHIBATh U3YUYECHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUYECKOE I10JIE, HANPSIKEHHOCTD M0JIs, IIOTEHUHUAN, PA3HOCTh ITOTEHIINAJIOB;
NpU OMUCAHUM TIPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJIb3yEMbIX
BEIIMYMH, WX O0O3HAYCHHUS W E€IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJITMYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIM3UPOBaTh (HU3NUYECKUE MPOIECCHl U ABJICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHBI ¥ MPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, I u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUHM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW YHEPTUU TEIJIOBOTO JBUXKEHHS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbOpMYJIMPOBKY 3aKOHA, €ro MaTeMaTUYe€CKOE BBIPAXKEHHUE W YCJIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHILMIBI JACHCTBUS MAaIlIUH, TPUOOPOB U

TCXHUYCCKHUX YCTpOﬁCTB; pas3iitdaTb yCJIOBHUSA HX 0e3011aCHOI0 MCITOJIb30BAaHUS B



MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB € MCIOJB30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX W3MEPECHHM, MPU ITOM
dbopmyHpoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY W3 MPEAJIOKEHHOTO 000PYI0BAHUS, POBOIUTH OIIBIT U POPMYITHPOBATH
BEIBOJIBL;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIUYHH, MPU
TOM BBIOMpAaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMHU  BEIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buKCUpPOBATH PE3YIHTATHI MOJIYYSCHHOM 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH B BUJIE
TaOIUI] U TPaUKOB, IETATh BEIBOJBI IO pe3yIbTaTaM UCCIIeIOBAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOTO TPy/la MPU MPOBEJACHUU UCCIICIOBAHUI B
paMKax y4eOHOTro OJKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U MPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
00opy10BaHUS;

pemiaTh pacy€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCTIONB3YS (Pr3HUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a9U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYJIBI,
HEOOXOaMMBIC I €€ PEIICHHs], MPOBOJUTH PACUYEThl U OIICHMBATh PEaTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peniaTh KaueCTBEHHBIE 3aJ]a41: BEICTPAUBATh JJOTUYECKU HEMPOTUBOPEUHBYIO
IENOYKY PaCCYKICHHM C UCTIOIh30BaHNEM M3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (UBUYECKUX SIBJICHHI;

UCIIOJIb30BaTh  TPU  PEHICHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPUPOBAHHMS, HHTEPIPETAIINHA U
MpeACTaBICHUs] y4eOHONW W Hay4YHO-TIOMYJIAPHON HMH(pOpMAaIUU, TOJYYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYCCKH aHATM3UPOBATh TOJTydaeMyto HHPOpMAIIHIo;

MIPUBOJNTH MPUMEPHI BKJIaa POCCHIUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB



B pa3BUTUE HAyKH, OOBICHEHHE MPOLIECCOB OKPYXAIOIIET0 MUpPA, B pa3BUTHUE
TEXHUKU W TEXHOJIOTUH;

MCIIOJIh30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HH
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJECHUS B OKPYKAIOLIEH CPEaE;

paboTath B TpYyNIE C BBINOJIHEHUEM Pa3IUYHBIX COIMAIbHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPyNIbl, pPAMOHAIBHO pacCHpenesaTh OO0S3aHHOCTH U
IJIAHUPOBATh [IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, OLIEHUBATh BKJIAJl
KQKJIOTO U3 YYaCTHUKOB TPYMIbl B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

115.8.5. [IpeameTHbIe pe3ynbTaThl OCBOCHHUS MporpamMMmbl o ¢usuke. B
npolecce HU3y4deHHs Kypca Kypca ¢usumku O0asoBoro ypoBHs B 11 kiacce
oOy4Jaronuiicss Hay4YnuTCA:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M E€IUHCTBO
bu3HYecKoil KApTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH PEIICHUH (PU3NIECKUX
3ajay;

pacno3HaBath (pU3UUECKUE SIBICHUS (ITPOLIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUUS, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM U JBIDKYUIUWCS 3apsif, dJIEKTPOMAarHUTHbIC KOJeOaHUus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpaxius W TOJSIpU3alvsl CBETa, JUCIEpPCUSl CBETa,
dboTtoanekTpudeckuii 3Phext (poTodaddhexT), CBeTOBOE JAaBleHUE, BOSHUKHOBEHUE

JIMHEUYATOTO CIICKTpa aToMa BOJAOpO/Ja, CCTCCTBCHHAA W HUCKYCCTBCHHAA



PaauOaKTUBHOCTB;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA BEIECTBA (JIEKTPUUECKHE, MAarHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJIb3Ysl (DU3MYEeCKUe BEIUYUHBIL:
DIEKTPUYECKUHN 3apsl, CHJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIAs cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KATYLIKHA, DHEPrusl AJIEKTPUYECKOr0 W MAarHUTHOTO IOJEH, MEepUoJ] M 4YacToTa
KoieOaHul B KoJeOATeIbHOM KOHTYpE, 3apsl U cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKAsl CHUJIA JIMH3bl, NMPU ONHCAHMM MPABUIBHO TPAKTOBAaTh (PU3UUYECKUUN
CMBICII HCIIOJIb3YEMBIX BEIIMYMH, MX OO0OO3HAUYCHHS U EIAUHMIIBI, YKa3bIBaTh
(opMyJIbL, CBA3BIBAIOIINE JAHHYIO (PM3HYECKYIO BETUUYHHY C IPYTUMH BEIUYUHAMY;

ONKCHIBATh HM3YyYECHHbIE KBAHTOBBIC SBJICHHS M THPOLECCHI, HCIOIb3Ys
bu3nUecKkue BEJIMYMHBI: CKOPOCTh DSJECKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUsl W UMITYJIbC (POTOHA, IEPUOJ MMOTypacnaa, SHEprusi CBI3u
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX O0OO3HAUEHUs W E€JUHUIbI, yKa3blBaThb (POPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (U3HYECKYI0 BEIMYMHY € JPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBaTh (PU3UUYECKUE MPOLIECCHl U SBJICHUSA, UCTIONb3Ys (pu3zndyeckue
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTO U NapaJIEIbHOTO
COCOVMHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHIITEHHa i Gortorddexra,
3aKOH COXPAHEHMS JHEPruH, 3aKOH COXPAHEHUSI HMITYJbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHUs MacCOBOrO 4HWCia, MoctyiaTel bopa,
3aKOH PaJIMOaKTUBHOTO pacnajaa, Mpu 3TOM pa3inyaTh CIIOBECHYIO POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIpAXEHHUE U YCJIOBHS (TpaHUIlbl, 00JACTH)

IMPUMCHUMOCTH,



ONpeeNsaTh HaNpaBJeHWEe BEKTOPa MHIYKIIMA MAarHUTHOTO TI0JIsi TPOBOTHUKA
C TOKOM, CuJibl AMriepa u cuibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHUE, CO3[aBaEMOE€ IUIOCKHUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTHI 1O WCCIICIOBAHUIO (PU3WYECKUX SBICHUU W
MPOIIECCOB C HKCTOJB30BAHUEM TPSMBIX, U KOCBCHHBIX H3MEPEHUH: MPH ITOM
dbopmyIHpoBaTh MpoOIEMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEAJIOKEHHOTO 000PYI0BAaHUS, POBOIUTH OIIBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEJIUYHUH, MPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HWCIOJIB30BaTh W3BECTHBIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

HCCIEIOBAaTh 3aBUCHUMOCTH (DU3UYCCKUX BEIMYMH C HCIIOJIH30BAHUEM
NPSAMBIX HM3MEPEHHUH: MPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJE TaOJHUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

coOmro1aTh TpaBuia 0€30MacHOTO TPy/Ja MpU MPOBEACHUHN HCCICIOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIbHOCTH C UCIOJb30BaHUEM HM3MEPHUTENBHBIX YCTPOHUCTB U J1a0OPaTOPHOTO
00opy10BaHUS;

pemiaTh pacy€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 33a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBIC JUIA €€ PEIICHHS, MPOBOANTH PAaCUEThl U OIICHUBATH PEATBHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh KaueCTBCHHBIC 3a]a4H: BEICTPAUBATh JJOTHYECKHA HEMIPOTUBOPECUHBY IO
IIETIOYKY PacCYKIACHHM C UCTIOIh30BAaHNEM N3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (UBUYECKUX SIBJICHHI;

UCIIOJIb30BaTh  TPHU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIC

nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETAITUH U



NpeacTaBieHus] y4eOHOM M Hay4YHO-NOMYJAPHON HMH(pOpMalUu, MOJYYEHHOU M3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

OOBSICHATh TNPUHIUIBI JACUCTBUA MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B pa3BUTHE
TEXHUKH W TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPHU OOpalleHnH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH CpEAE;

paboTath B TpyNIlE€ C BBIIOJIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PalMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAlMSIX, OLICHUBATh BKJIAJ

KQ)KJIOTO U3 YYaCTHUKOB IPYMIbl B PEIICHUE PACCMATPUBAEMOM MPOOIJIEMBI.



