115. ®epnepanbHas padboyas mporpamMma Mo yueoHomy npeamery «DPuznkar
(0a30BbIl YPOBEHb).

115.1. ®enepanbHas paboyas nporpaMmma o yueoHomy npeamery «Puzrka
(6a30BbIll ypoBeHBb) (MpeaMeTHast 001acTh «ECTeCTBEHHO-HAy4YHbBIE MPEAMETHD)
(mamee COOTBETCTBEHHO — TmporpamMma 1m0 ¢u3uke, (Qusznuka) BKIIOYAET
MOSICHUTEBHYIO 3alUCKy, COAEpXKaHWe OOydeHUs, IUIAaHUPYEMbIe pPe3yIbTaThl
OCBOEHUS TIPOTPaMMBI 0 (pr3HKe.

115.2. TloscHuTenbHas 3aMCKa OTpa)kaeT OOIIMEe LIENU U 3aJla4d U3YUYCHHUS
GU3MKH, XapaKTEPUCTHUKY ICUXOJIOTHYECKHX MPEINOChUIOK K €ro HM3yYeHHIO
00Oy4aromMMHCs, MECTO B CTPYKTYpe y4eOHOro IUIaHa, a TaKKe MOJIX0/bl K 0TOOPY
collepKaHMsl, K ONMPEEICHHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

115.3. Conepxanue oOOydeHUS PACKPBIBACT COEpKaTeIbHbIC JHHHH,
KOTOpPBIE MPEAJIaraloTcs sl 0053aTeIbHOTO U3YYEHHS B KaXK/I0M KJIacce Ha ypOBHE
CpeaHero oo01Iero 0opa3oBaHus.

115.4. [Inanupyemble pe3yJabTaThl OCBOSHUSI TMPOTPAMMBI 10  (pU3HKE
BKJIIOUAIOT JTMYHOCTHBIE, METAINIPEeIMETHBIE PE3YyJIbTaThl 32 BECh NIEPHUO]] O0yUEHHUs
Ha YpOBHE CpellHero oOmiero o0pa3oBaHUsA, a TaKXKe MPEIMETHBIE IOCTHKEHUS
oOydJaromerocsi 3a KaKJIbIi ToJ1 00ydeHUSI.

115.5. [losicHuTeNnbHAS 3aIIUCKA.

115.5.1. Tlporpamma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHs pa3pabOoTaHa Ha OCHOBE IIOJOKCHHUH W TpeOOBaHMHA K
pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI, MPECTABICHHBIX
B ®I'OC COO, a taxke ¢ yaétom denepaibHoil pabouel mporpaMMbl BOCITUTAHUS
¥ KOHIICTIIUU TIpEnoaBaHusi yueOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aLusax Poccutickon denepanun, peAU3YIOLINX OCHOBHbIE
o0pa3oBaTeIbHBIC MPOTPAMMBI.

115.5.2. Comepkanre  mporpamMmbel 1o (u3uWKe  HampaBJIeHO  Ha
dbopMupoBaHUE  €CTECTBEHHO-Hay4yHOM KapTuHbI Mupa oOydaromuxcs 10-11
KJIaCCOB IpH OOy4eHUHU uX (Pu3nKe Ha 0A30BOM YpOBHE Ha OCHOBE CUCTEMHO-

NesATeNbHOCTHOrO nojaxoxaa. [IporpamMma no gusnuke cOOTBETCTBYET TPEOOBAHUAM



OI'OC COO k minaHUpyeMbIM JIMYHOCTHBIM, INPEAMETHBIM U METAIpPEeAMETHBIM
pe3yiabTataM OOydYeHMs, a TakKe YYHUTHIBAET HEOOXOJAUMOCTh pealu3aluu
MEXKIPEIMETHBIX CBsized  (U3UKU C €CTECTBEHHO-HAYYHbIMU Y4YeOHBIMU
npeaMeramu. B Hell onpeaenstoTes OCHOBHbBIE 1EeU U3y4eHUsl (PU3UKH Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca
(bU3UKH: TUYHOCTHBIE, METalPpeIMETHbIE, TPpeAMETHbIE (Ha 6a30BOM YPOBHE).

115.5.3. [Iporpamma no pu3uke BKIIOYAET:

[Tnanupyemblie pe3yabTaThl OCBOCHHS Kypca (Pu3nKu Ha 0a30BOM ypOBHE, B
TOM YHCJIC MPEIMETHBIC PE3YyJIbTATHI IO TOJIaM O0yUeHUS;

Coneprxanue yueOHOro npenmera «dOu3nkay 1o rogam oOy4eHus;

115.5.4. TIporpamMma 1o (pu3uKe MOXKET ObITH UCTIOJB30BAHA YUUTEIIMHU KaK
OCHOBa Il COCTaBJeHHUs CBOMX paboumx mporpamm. [Ipm paszpabotke paboueit
porpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUU JOJIKHBI OBITh YYTCHBI BO3MOKHOCTHU
UCIIOJIb30BaHUS  DJEKTPOHHBIX  (UIM@PPOBBIX) 00pa3oBaTEeNbHBIX  PECYPCOB,
SABIISIOIINXCS y4eOHO-METOUYECKUMH ~ MarepuaiaMu  (MYyJIbTUMEIUIHbIE
POrpaMMBbl, JIEKTPOHHBIC YUYEOHUKHU U 3aJaYHHUKH, SJIEKTPOHHBIE OUOIMOTEKH,
BUPTYalibHbIE JIa0OpaTOpUM, WUIPOBBIE NPOTPAMMBbI, KOJUIEKIIUU IUGPOBBIX
0o0pa3oBaTeIbHBIX PECYPCOB), PEATU3YIOMIMMH JUIAKTHUYECKHE BO3MOMXKHOCTH
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH, COJAEpX)AaHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHMH.

115.5.5. [Iporpamma 10  (GU3UK MPEAOCTABISET BO3MOXKHOCTH  JUIS
peanu3anuy  Pa3’INdHbIX METOAMYECKUX TOIXOJ0B K OpraHU3alUh OO0y4YEHUS
¢bu3KKe Ipu YCIOBUH COXPAHEHUS 0053aTeFHON YaCcTH COIepKaHUs Kypca.

115.5.6. ®usuka kak HayKa 0 Hanbosee o0IUX 3aKOHAX MTPUPOBI, BEICTYTIAS
B Ka4eCTBE y4eOHOro mpeaMeTa B IKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI
Je)KaT B OCHOBE TMPOILIECCOB M SIBJICHWH, H3y4yaeMbIX XHMHEH, OMOJIOTHEH,
dbusnueckort reorpadueii u actpoHomuen. Mcmonb3oBaHME W AKTHMBHOE

NpUMEHEeHUEe  (PU3NUECKUX 3HAHUN  ONpejesseT Xapakrep U pa3BUTHE



pa3HOO0pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHsI HOBBIX MaTepUajoB C 3a/laHHbIMU CBOWCTBaMM W Jpyrux. M3ydenue
(pM3HKM BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHKE ECTECTBEHHO-HAYYHOM KAPTUHBI
MHpa oOydaronuxcsi, B (OpMHpPOBAHHE YMEHUM MPUMEHSTh HAYYHBIH METO]
MTO3HAHUS TIPU BHITTOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUIA.

115.5.7. B ocHOBY Kypca (pU3UKH JIJIs1 YPOBHS CpeAHEro o01ero oopasoBaHus
NOJIOKEH PSAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
OCTPOCHHS.

WNnes uenoctHocT. B cOOTBETCTBUM C HEH KypC SIBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOUAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Wnes rymanutapuzanuu. Peanusanus uaeu mpenanonaraetT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMAaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3MKU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKIMU, HDABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Unes mnpuxmagHoit HampariaeHHOCTH. Kypc ¢dwu3uku  mpeamosiaraet
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJOTMYECKHX MPUIIOKEHUN
M3YUYEHHBIX TEOPU U 3aKOHOB.

Wnes sKojorum3amuu peajn3yeTcs IMOCPEICTBOM BBEIACHHUS 3JIEMEHTOB
CollepKaHMs, TOCBAIMIEHHBIX HKOJOTHYECKAM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C Pa3BUTHUEM TEXHUKH M TEXHOJOTHM, a TakkKe OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

115.5.8. CtepxHeBbIMU d7IeMEHTaMH Kypca (DM3WMKA HAa ypOBHE CPEIHETO
oOmero oOpa3zoBaHusi  fABISItOTCS  Qu3udeckue Teopuu  (hopmMupoBaHUe
MpeCTaBICHUM O CTPYKTYpE TMOCTPOE€HHUS (PUIUUYECKON TEOpHUH, POIU

QJYHHaMeHTaHBHBIX 3dKOHOB H INPHUHIOUIIOB B COBPCMCHHBIX IIPCACTABIICHHAX O



MPUPOJEC, TPAHUIIAX TIPUMEHUMOCTH TEOPHH, IS ONMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUU U TIPOIIECCOB).

115.5.9. CuctemMHO-1€SITENBHOCTHBIM OAXO0 B Kypce (DU3UMKHU peannu3yeTcs
Mpexae BCEro 3a CuéT OpraHu3aldd HSKCIEPUMEHTAIBHOW JeATEebHOCTU
oOyyaromuxcsa. [l 0a30BOro ypoBHS Kypca (DM3MKH — 3TO HCIOJb30BaHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOphle B TMporpamMme 10 (u3NKe OObEAMHEHBI B OOIIMI CHHCOK
YUCHUYECKUX TMPaKTUYECKUX paboT. BeimeneHne B yKa3aHHOM IepeyHe
1a00paTOPHBIX PabOT, MPOBOJUMBIX JJII KOHTPOJS U OIEHKH, OCYIIECTBIISICTCS
y4acTHUKaMU  00pa30oBaTeIbLHOrO  Tpoliecca HUCXOJs U3 ocoOeHHocTel
IUIAHUPOBAHUSA W OCHAIleHus kabwHeta ¢usuku. I[lpu sTOoM obOecmeumBaeTcs
OBJIQJICHUE OOYYaIOIIUMUCS YMEHUSIMH TPOBOJUTHL KOCBEHHBIC HW3MEPCHMUS,
UCCJICJIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIWYUH U TOCTAHOBKY ONBITOB IIO
POBEPKE MPEAJIOKEHHBIX THITOTE3.

115.5.10. Pemenne pacuy€THBIX ¥ KA4YECTBEHHBIX 3ajlad C 3aJlaHHOU
¢uznuecko MOJENblo, TO3BOJISIONIEE MPUMEHSATh M3yYEHHBIE 3aKOHBI M|
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U UHTErpUpys 3HAHUS U3
pasHbIX pa3aenoB. JlJig Ka4eCTBEHHBIX 3a7]a4 MPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
O0OBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HHM, TpeOyronue BbIOOpa (DU3NYECKOW MOAENH I CHUTYallMd IPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

115.5.11. B cootBetcTBUM ¢ TpeboBanusiMu OI'OC COO k martepuaibHO-
TEXHHYECKOMY 00€CIIeUeHUI0 yueOHOTro mporecca 6a30BbIid ypOBEHb Kypca PU3NKH
HAa YypOBHE CpEIHEr0o OO0IIero oOpa3oBaHWs OJDKEH H3Y4aThCsl B YCIOBHUSIX
MPEeIMETHOTO KaOWHeTa (U3WKU WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETA
MPEIMETOB €CTECTBEHHO-HAy4YHOTO IWkia. Hanmwmume B kabunere Gu3uku
HE0OX0MIUMOro J1abopaTopHOTO O00OPYMOBAaHUS IS BBITIOJHEHUS YKA3aHHBIX B
mporpamMme Mo (GU3MKe YICHUISCKUX MPAKTUIECKUX PadO0T U JEMOHCTPAIIHOHHOTO
000pynoBaHMs 0053aTEIBHO.

115.5.12. JTemoHcTparmonnoe o6opyaoBanue GOpMHUPYETCS B COOTBETCTBHH



C TMPUHIUIIOM MHHHUMAJIBHON JOCTAaTOYHOCTH U OOCECIEYMBACT ITOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIFOYEBBIX JEMOHCTpAIMi s
UCCJICIOBAHUS  W3Y4aeMbIX  SBJICHHH M MPOIECCOB, OMIHUPHUECKHX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, WX TCXHHUYECKHX MPUMEHEHUH.

115.5.13. JIaGopaTopHoe 00OpyAOBaHUE IS YUYCHHUUECKUX MPAKTUYECKHUX
pabot dopmMupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeYuBaeTCs B
pacué€Te OJIHOrO0 KOMIUIEKTa Ha JBYX OOydYaromuxcs. TeMaTH4eCKue KOMILIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00paTOPHiA.

115.5.14. OcHOBHBIMH LEISMU H3Y4YCHHUS (U3UKU B 00IIEeM 0Opa30oBaHHUU
SIBJISTFOTCSI:

dopMHUpOBaHUE HWHTEpPECa U CTPEMJICHHS OOYYalolmUXCi K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, pPA3BUTHE WX HHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEIA;

Pa3BuTue mpencraBieHui 0 HaydHOM METOJ/E MO3HAaHUS U (HOPMHUpPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

dopMUpOBaHNE HAYYHOT'O MUPOBO33PEHUS KaK PE3ysibTaTa U3YYCHUS] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dopMmupoBaHue yMEHUN 0OBSICHATH SBJICHUS C UCIIOJIB30BAaHUEM (PU3NUECKUX
3HAHWHA U HAYYHBIX JIOKA3aTEIIbCTB;

dopMupoBaHUE TPEICTABICHUNA O poiu (U3UKU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

115.5.15. JlocTikeHue 3TUX 11eJiel 00eCcreunBaeTcsl peuieHUEM CIEAYIOIX
3ajjad B TpoIlecce HW3Y4YeHHs Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs:

[TproOpeTeHune cucTeMbl 3HAaHUN 00 00MNX HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTPO(DH3NKH;

dopMHUPOBAHNE YMEHUM MPUMEHSITh TECOPETUUSCKHE 3HAHUS JIJI1 OOBICHEHUS



duznueckux SBICHUN B MPUPOAE W JUIsl MPUHATHS MPAKTHUYCCKUX PEIICHUN B
MOBCETHEBHOM KHU3HU;

OcBoeHue crnocoOOB pelieHusl pas3lIMyHbIX 3aJad C SBHO 3aJlaHHOM
(¢u3znueckol MoJEeNblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSATENIbHOE CO3/1aHHE
bu3nYecKoi MOJIEIH, COOTBETCTBYIOIEH YCIOBUSM 3a]1a4H;

[Torumanue ¢GU3HYECKUX OCHOB WM TPHUHIIUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOUCTB M TEXHOJOTHUUYECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYXKAIOIIYIO CPEIY;

OBnajieHre METOJaMHU CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3HMYEeCKUX DKCIEPUMEHTOB, aHalM3a M HHTEpIperanud  uHopMammm,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

Coznanue yciaoBHM JUisi pa3BUTHUS YMEHHMM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JEATETbHOCTH.

115.5.16. O61iee yKciio 4acoB, pEKOMEHJOBAaHHBIX JJI U3YUCHHS] (PUBUKH —
136 wacos: B 10 kitacce — 68 yacoB (2 yaca B Hefeno0), B 11 kimacce — 68 yacoB (2
gaca B HEJIEIII0).

[Ipennaraemspiii B mporpamMme 1o (U3MKE MEpedyeHb JIa0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEIOBAHHBIM, YUYWTENb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.

115.5.17. JIro6as pabouas mporpamma JI0/bKHA TIOJIHOCTBIO BKITIOUYATh B Ce0s
coJiep KaHKe TaHHOW TIPOTPaMMBbI TTO0 (PU3UKE.

115.5.18. B oTaenbHBIX ciydasx Kypc (GU3UKHA 0a30BOTO YPOBHS MOXKET
n3ydatbcsi B 00béMe 204 uvaca 3a nBa roma oOyuenus (3 4 B memento B 10 u 11
KJaccax). B aTom ciydae yBennmuuBaeTcs He MeHee ueM 10 20 4 pe3epBHOE BpeMs,
KOTOPO€ MCIOJIL3YETCS YUYUTEIEM JJIi M3YYEHHUS BOMPOCOB, TECHO CBA3AHHBIX C
BBEIOpaHHBIM MTpoduiieM 00ydeHHUs, M yBEIIMUNBACTCA yueOHasi Harpy3Ka, OTBOIUMAs
Ha W3YYCHHE MEXaHUKH, MOJICKYJISPHOW (PU3MKH W DICKTPOJUHAMHKH, 32 CUET
pacIIMpeHuss Yuciaa JIabOpaTOPHBIX padOT HCCIEAOBATEIBCKOTO XapakTepa |
YPOKOB peIieHus] KaueCTBEHHBIX U PACUETHBIX 3a/1a4.

115.6. Coneprxanue oOyuenus B 10 kmacce.



115.6.1. Paznen 1. ®usnika U METOIbI HAYYHOT'O MO3HAHUS.

®usuka — Hayka o npupone. Haydnble MeToApl NO3HAHUS OKPYXKAIOLIEro
Mupa. Ponb 3xciepuMenTa v TEOpUU B MPOLIECCE MO3HAHUS TPUPOIbL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (pu3nYecKux sIBICHUN U mpoueccoB. HayuHble runoressl.
dusnyecKkrue 3aKOHbI U TEOpUHU. | paHUIIBI TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons u mecto pusuku B hopMUpOBAaHUU COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B MPAKTUYECKOU AEATEIbHOCTH JIOJICH.

JlemoHcTpanuu.

AHanoroBele W IUGPOBBIE HW3MEPUTEIbHBIE TPUOOPHI, KOMITHIOTEPHBIE
JATYUKH.

115.6.2. Pa3znen 2. Mexanuka.

115.6.2.1. Tema 1. Kunemartuka

Mexannueckoe aBukeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBUKEHHS.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpenHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NYTH U NEPEMEIICHUsA
MAaTepPUAIbHOU TOYKU OT BPEMEHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe nBwxeHue. [IBukeHHE MaTepuadbHOM TOYKH 11O
OKPYKHOCTH C MOCTOSSHHOW MO MOJYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u gacrtota obpamenus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHnuecknue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: CIHUIOMETP,
JBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC IEPEAAYH.

JleMoHCTpanumy.

MOI[GJ'H) CHCTCMBbI OTC‘-IéTa, HWILTIOCTPAlsd KHHEMATHYCCKUX XAPAKTCPUCTHK



JIBUKEHUS.

[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenue nBuxkeHus Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpanenue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

VYyeHnuyeckuit SKCIepPUMEHT, 1a00OpaTOPHBIE paOOThI

N3ydyeHnrne HEPaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXIY MYTSIMH, NMPONICHHBIMU TEJIOM 3a
MOCJIEJIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHHM MPU PABHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOU HYJIIO.

N3ydeHne nBUKEHUS 1IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBmxeHHs Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

115.6.2.2. Tema 2. /InHamuka.

[IpuHumn  otHocutTenbHOCTH  ['amumnes. IlepBeit  3akoH  HproToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akon HeroToHa
IJI1 MaTepuagbHOM TOYKHU. Tperui 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsAroteHusa. Cuna Tsbkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoJib>keHus1, kauenusi). Cuna tpenus. Cyxoe
tperne. Cuia TpeHUs! CKONBKEHUS U cujia TpeHus mokos. Koaddurment tpenus.
Cuia conpoTUBIIEHUS MPU JIBHXKEHUU Teja B KUJKOCTU WUJIU ra3e.

[TocTynarensHOE M BpamaTeIbHOE JBMKEHUE a0COFOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OcH BpameHus. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYCCKOC IMPHUMCHCHHUC. ITOAIIMUITHUKH,



JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanuu.

SIBneHne uHEpUUH.

CpaBHeHHE MacC B3aUMOJICMCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cioxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIBEME U TTAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

YyeHnyeckuit IKCIIEPUMEHT, JTabOpaTOpHBIE PabOTHI

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIONIUX B MPYXUHE U
PE3UHOBOM o0paslie, OT UX AehOopMaIlHH.

HccnenoBanne yclIOBHI paBHOBECUS TBEPAOrO Tea, MMEIOLIETO0 OCh
BpalICHUSI.

115.6.2.3. Tema 3. 3akOHBI COXpaHECHHS B MEXaHUKE.

NMnynbe MartepualbHOM TOYKH (T€Na), CUCTEMbl MAaTEpUAIIbHBIX TOYEK.
NMnynbe cuiabl U HW3MEHEHHE HMMIYJbCa Telld. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE 1BUXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MarepuanbHOW TOoukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[TorennumanbHas JHEprus. [loTeHuManpHast SHEprus yIpyro
nehopMHUpPOBAaHHON MPYXUHBIL. [[0TeHIIManbHass YHEPTUS Tena BOTU3H MTOBEPXHOCTH
3eMIIH.

[loTeHuuanbHble W HEMOTEHUHMaNbHble  cuUibl.  CBA3b  pabOThI
HEMOTEHUUAJIBHBIX CHJI C UK3MEHEHUEM MEXAHUUECKON YHEPIUU CUCTEMBI TEJl. 3aAKOH

COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.



Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IMPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETUYECKYIO U 0OpaTHO.

VYyeHnyeckuit SKCepUMEHT, Ja00paTOpHbIC pabOTHI

N3ydenne aOGCONIOTHO HEYIPYTroro yjaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CHUJIBI ¢ M3MEHEHUEM MEXaHHMYECKON YHEPruu
TeJa Ha IpPUMEpE PACTSIKEHUS PE3UHOBOIO KT'yTa.

115.6.3. Paznen 3. MonekynsapHas Qu3uka 1 TepMOJIMHAMHUKA.

115.6.3.1. Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETHICCKON TEOPHH.

OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. Huddysua. Xapaktep ABIKEHUS H
B3aUMOJEHCTBHS YAaCTHUI] BewiecTBa. MOJEnu CTpPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHast ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
[enbcus.

Mogens wupeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOTO raza. AOCONIOTHAas TemIeparypa Kak Mepa
CpeoHEW KUHETHYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactul rasa. lllkana
temiepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akon JlanpToHa. M30mponecchl B HACAIBHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe TpencTaBIeHHUE H30MPOIECCOB: HM30TEpMa, H30X0pa,
nzobapa.

TexHnueckne YCTpPOWCTBA W MPAKTUYECKOE MPUMEHECHHUE: TEPMOMETD,

Oapomerp.



JlemoHcTpanuu.

OnpIThl, JOKa3bIBAIOIIKME JUCKPETHOE CTPOCHHME BeUIECTBa, (hoTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHECHUI.

OnbiTel 0 1UDPy3UN XKUIAKOCTEHN U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/JICYCTBUA.

Mojenb, WILTIOCTPUPYIOIIAs TPUPOAY JABICHHS ra3a Ha CTEHKHU COCy/a.

OnbITEl, WUIIOCTPUPYIOIINE YypaBHEHUWE COCTOSHHUS HUJICAIbHOTO Tas3a,
U30MPOIIECCHI.

YyeHnyeckuit IKCIIEPUMEHT, JTabOpaTOpHBIE PabOTHI

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSTHUS pa3peKeHHOT O
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOAUHAMHUKHU.

TepmonuHamuueckass cucremMa. BHyTpeHHssI SHEprusi TEPMOJIUHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnyecTBo TemnoTel u pabora. BHyTpeHHss
SHEpPIrusi  OJHOATOMHOrO  HWJEalbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3TyUYEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmoTH Mpu TeIionepeaaye.

[lonsitue 006 amuabatHOM mpouecce. l[lepBblii 3aKOH TEPMOJAMHAMHKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMHKH K u3ompoieccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble  mMamuHbl.  [IpuHOUMIBI ~ AEWCTBHUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nenctBus TerioBor MammHbl. [ukn KapHo m ero kodd@uiMeHT Mojae3HOTo

JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHudeckne YCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

JlemoHcTpanuu.

N3meHneHne BHYTpEHHEH JHEPruM Teja MPHU COBEPIICHUH PabOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ ACHCTBHMEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnbiT mo anuabaTHOMY PpACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Y4eHnuecKuil IKCepUMEHT, JIabopaTopHbIe PabOThI

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUS BelecTBa. Pa30BbIe MEPEXOIBI.

[Tapoob6pa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaelbHas TemioTa
napoo0Opa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpuctammueckue u amop@Hbie Tena. AHU30TPOINUS CBOUCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemMeHHble Marepuaibl. [lnaBneHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuueckne yCTpPOMCTBa M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTEpPHAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

JleMoHCTpanuuy.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.



VY4eHnuecKuil 3KCIEpUMEHT, J1abOpaTOpHbIE PaOOTHI

N3mepenne 0THOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

115.6.4. Paznen 4. DnekTpoAMHAMUKA.

115.6.4.1. Tema 1. DnexTpocTaTuka.

OnekTpu3auus Tel. OJEKTPUUYECKUM 3apsal. /[Ba BuAa DSIEKTPUUYECKUX
3apsnoB. 1IpOBOMHMKM, IOUANEKTPUKU W TOJTYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodyeuHbIl AJIEKTPUYECKHM 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — AnekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUN DIEKTPUUYECKUX Tose. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUUECKOTO
HOJISL.

PaGora cun  osnekrpocraruueckoro  moisa.  [lorenmuman.  Pa3sHocTs
noTeHUManoB. [IpOBONHMKM U JAUDJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOoEMKOCTh MJIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATopa.

TexHuueckne yCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE: SJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbI TPUHTED.

JlemoHcTpanuu.

Y CTpONCTBO M MIPUHIUIT JEUCTBHS SIEKTPOMETPA.

B3aumopelicTBre Ha’NEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE MOJIE 3apPSHKEHHBIX TElL.

IIpoBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlluTa.

JINDNEKTPUKH B DIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHJEHCAaTopa OT IJIOMAau
IIJJACTUH, PACCTOSTHASA MEXAY HUMH U TUDJIEKTPUUECKON ITPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.

VYyeHnueckuit SKCepUMEHT, 1a00OpaTOpHbIE pabOTHI



N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

115.6.4.2. Tema 2. IlocTOSIHHBIN AEKTpUUECKU TOK. TOKM B pa3iM4HbIX
cpenax.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsxenne. 3axkon OMa 7151 ydacTKa LEIH.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YJIEIbHOE CONPOTUBIECHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEJUHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyng—Jlenua. MolHOCTb
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIA U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHHMKA TOKA.
3axon Oma 115t TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEKTpOHHAasT  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCHMOCTh
COIPOTHUBIICHUS METAJJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.

OnexTpudeckuil TOK B BakyyMme. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBognuku.  CoOcTBeHHas W IpUMeEcHas  IPOBOJUMOCTb
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPBHI.

OnexkTpudyeckuid TOK B  pacTBOpaXx M paciylaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DNeKTpUUECKU TOK B Ta3zax. CaMOCTOATENbHBIH U HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHnueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKU TOKA, OJJIEKTPOHAIPEBATENIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHHUS, BAKYyMHBIN THO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIA N0/, FaIbBAaHUKA.

JleMoHCTpanuuy.

M3mepeHre cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COINPOTHUBIICHUS LMUIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
IUIOLIAAH MOMEPEYHOI0 CEYEHUS U MaTepHaIa.

CMmemmanHoe COCANMHCHUC ITPOBOAHHUKOB.



[IpsmMoe wu3MepeHHne JIIEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3aMblkaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTB COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI NPOBOJUMOCTD THO/A.

Y4eHnuecKkui 3KCIIepUMEHT, J1ab0opaTOpHbIE PabOTHI

N3ydeHne cMemaHHOrO COEIUHEHUS PE3UCTOPOB.

N3mepenue aneKTpoABMKYIIEH CHIIBI UCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

115.6.5. MexnpenMeTHbIE CBS3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

MexnpeaMeTHble MOHSTHS, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOrO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

MaremaTuka: pereHrue CUCTeMbl ypaBHEHUH, TUHEHHas QyHKIMA, Tapadoa,
runepoosyia, ux TrpaduKd M CBOMCTBA, TPUTOHOMETpHUUYECKHE (QYHKIIMHU: CHHYC,
KOCHHYC, TAaHIC€HC, KOTAHTE€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKAECCTBO,
BEKTOPbI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonorus: MmexaHudeckoe IBW)KCHHUE B KUBOU Tpupoae, nuddys3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJIBI TEILJIONEpEaun, TETIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

XHAMHUSA: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJAKOCTEN U Ta30B,
JJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTUYECKAs  JTUCCOLMALIMA,
rajibBaHUKa.

I'eorpadus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.



TexHomorusi: mpeoOpa3oBaHue JBXKEHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
Y4ET TpEHHS] B TEXHUKE, MNOAIIUIIHMKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JAPYrUe), JBUraTtelib BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

115.7. Conepxanue oOyuenus B 11 kiacce.

115.7.1. Paznen 4. DneKTpoguHAMUKA.

115.7.1.1. Tema 3. MarautHoe 1oje. IJIEeKTpOMarHuTHAsE UHIYKITHUS.

IlocTosHHble  MarHuThl. B3auMojaeWCTBHE  IIOCTOSHHBIX  MarHuTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHa NMHUN MarHUTHOU
WHJIYKIIUY TOJIs TOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1oJie TPOBOAHMKA C TOKOM. KapThHa JHMHUN HMHAYKIHUU
MarHUTHOTO TMOJISI JJIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJA-HUKA, KaTyIIKU ¢ TOKoM. OnbIT Opcrena. BzanmoieiicTBre npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOJly/Ib M HamIpaBiieHUE. JIBH)KEHHUE 3apsyKEHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMArHUTHOM MHAYyKIMU. [IOTOK BEkTOpa MAarHUTHOM
WHAYKIMA. OJEeKTPOABMIKYIAS CWJIAa HHAYKIMUA. 3aKOH JJICKTPOMAarHUTHOM
naayknun dapajaes.

BuxpeBoe anexkTpuyeckoe Imoje. DJSKTPOABIKYIIAs CHiIa UHAYKIWU B
MPOBOJTHUKE, NBKYIIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTB. SIBI€HHE CAMOMHIAYKIWH. OJIEKTPOABHKYIIAs CuUia

CaMOMHAYKIIHNH.



DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHudeckne YCTPONCTBA M TNPAKTUYECKOE NPUMEHEHUE: TOCTOSIHHBIC
MarHuThbl, BJEKTPOMArHUTHI, JJEKTPOABUTATENh, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.

JlemoHcTpanuu.

OmneIiT Opcrena.

OTKIJIOHEHHE PJIEKTPOHHOT'O MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHYKIIUU MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SBneHne AIEKTPOMAarHUTHON WHTYKIIHH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JJIEKTPOJBMKYILIEH CUIIbI MHAYKIUUA OT CKOPOCTU U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIIUY.

Y4eHnueckuit KCepUMEHT, J1abopaTOpHbIE PAOOTHI.

N3ydeHrie MarHuTHOTO MOJISI KATYLIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON UHAYKIUU.

115.7.2. Paznen 5. Konebanusi 1 BOJHBI.

115.7.2.1. Tema 1. MexaHnu4yeckue 1 AMEKTPOMATHUTHBIE KOJICOaHUSI.

Konebarenbnass  cuctema. CBOOOJHBIE  MEXaHHUYECKHE  KOJICOAHUSI.
INapmonmnyeckue konebanus. [lepuon, wacrtota, amrumntyna u (aza KoieOaHUH.
[IpyxvHHBIN MaATHUK. MaTeMaTH4YEeCKU MasATHUK. YPAaBHEHHE TapMOHHYECKHUX
kosneOanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenpubiit koHTyp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUSI B
UJeaJbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U

ANeKTpoMarHuTHeIMU Konebanusamu. @dopmyna TomcoHa. 3akoH CcoOXpaHEHUs



SHEPIuM B UEaTHLHOM KOJeO0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojeOaHusX. BoIHYX/I€HHbIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHYK/I€eHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

Ilepemennblii TOK. CHHYCOMAQIBbHBIM IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JICHCTBYIOIIEe 3HAYCHUE CHJIBI TOKa U
HaIpPSHKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepeaada U NOTpedICHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TTOBCETHEBHOM KU3HM.

TexHudeckne ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHUE: DJICKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU dJIEKTpOTiepe1ay.

JlemoHcTpanuu.

HccnenoBanne mapamMeTpoB KojeOaTeIbHON CUCTeMbl (NMPYKUHHBIA WU
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pe3oHanca.

CB0OOHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcuuiorpaMMsbl (3aBUCMMOCTH CUJIBI TOKA U HAIIPSIKEHUS] OT BPEMEHH) J1JIs
AIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pe3onanc mnpu mocCienoBaTeNbHOM COEJUHEHUHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

HccnenoBanne 3aBUCUMOCTH MEPHO/IA MAIBIX KOJIEOAHHI rpy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre mEepeMEHHOr0 TOKa B LENM M3  MOCIEI0BaTEIbHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHU4YECKHUE U PJICKTPOMATHUTHBIC BOJIHEI.

Mexannyeckue BOJIHBI, yciaoBus pacnpoctpaHenus. [lepuon. CkopocTs



pacrpocTpaHeHuss W JuiMHAa BOJHBL. [lomepeyHple W NOPOMOIBHBIE  BOJIHBI.
WuTtepdpepentus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUS U3IIyYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, v B anexkrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMJIEHUE, MOJspu3auus, AuPpaKus,
uHTepdepennns. CKOpoCTb ANMEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHrne 31€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWcTBAa M NPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JIWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

JlemoHcTpanuu.

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOIOJIbHBIX BOJH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiuy MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOU KoJIeOaHMIA.

UccnenoBanne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHE,
MpesIOMJICHHE, OIS pU3aIus, Tudpakius, UHTEPPEPECHITHS.

115.7.2.3. Tema 3. OnTuKa.

I'eomerpuueckass onrtuka. [IpsMoIMHENWHOE pacnpoCTpaHEHUWE CBETa B
ogHopoaHou cpeae. JIyd cBera. ToueyHblld HICTOYHUK CBETA.

OTtpaxkenue cBeta. 3akoHbI OTpaxkeHust cBeTa. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb



npenoMmieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKCHMUS.

Hucnepcust cBeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue © pacceuBawomiue JuH3bL. ToHkas JnuH3a. DOKycHOE
paccTosiHME M ONTHYecKas cuia TOHKOW nuH3bl. IlocTpoeHue u3zoOpakeHUd B
coOuparoumx | paccenBarolnx JuH3ax. GopMyra TOHKOW JIMH3bL. Y BEJIMYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss ceta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiumonHas pemérka. YciIoBHe HaOMOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHME: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

JlemoHcTpanuu.

[IpsAMoIMHEHHOE pPACIPOCTPAHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETa.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

IlonmyuyeHne cniekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.



VY4eHnuecKkuil SKCEepUMEHT, J1a00paTOpHbIE PAOOTHI

N3mepenue nokazartesns NpeaoMICHUs CTEKIIA.

HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

HaGmonenue nucnepcuu ceera.

115.7.3. Pazaen 6. OCHOBHI CrielIUaIbHON TEOPUU OTHOCUTEIILHOCTH.

['paHnubl  PUMEHUMOCTH  KJIACCUYECKOM  MexXaHuku.  IlocTymarel
CIIEUATIbHON TEOPUU OTHOCUTEIILHOCTH: MHBAPUAHTHOCTH MOAYJISl CKOPOCTH CBETa
B BaKyyMe, IPUHIIMI OTHOCUTEIIbHOCTH DWHINTEHHA.

OTHOCUTENBFHOCTDh OJITHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU U COKpaIEHUE
JUTHHBI.

DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOM YaCTHIIBI.

CBs13b MaccChl ¢ DHEPTrUe U UMITYJILCOM PEJISTUBUCTCKON YaCTHUIIbI. DHEPTHS
TIOKOSI.

115.7.4. Paznen 7. KBanToBas usuka.

115.7.4.1. Tema 1. DneMeHTBHI KBAHTOBOW ONTUKHU

®ortonsl. Popmyna [1nanka cBs3u 3HEpruu POTOHA C €0 YACTOTON. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpeiTre u uccienoBanue Gorodddexra. OnbiTel A.I'. CtoneroBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JHaBnenue ceeta. OnbiTe! [1.H. Jlebenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre yCcTpoWCTBA M MPAKTHUYECKOE MPHUMEHEHHE: (POTOIIEMEHT,
dboToaTUNK, COJTHEUHAs OaTapes, CBETOIUOI.

JleMoHCTpanuuy.

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronnon.

Conneynas Oartapes.

115.7.4.2. Tema 2. Ctpoenue atoma.



Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyenue u moriomieHue
(GOTOHOB mMpU MEpexoAe aroMa C OJHOTO YPOBHS HEPruM Ha Jpyroil. Bumasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactuil. Bonuel ne bpoiinsa. KopnyckynsspHo-BOIHOBOH
IyaJIA3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

JlemoHcTpanuu.

Mopens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TYUCHUSI.

Jlazep.

VY4eHnueckuil IKCepruMeHT, JIabopaTOpHbIE PabOTHI.

HaGmonenne nuHevaToro crekTpa.

115.7.4.3. Tema 3. AToMHOE SIpO.

OKCIEPUMEHTBI, JT0KA3bIBAIOIINE CJIOKHOCTh CTPOCHHs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopa o onpeneneHuio coctaBa paauoakTHBHOTO
mznyuenusa.  CpoiictBa  anmbda-, Oera-, TamMma-u3iaydeHus.  Biusaue
PaIHOAKTUBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpbiTHE MpoTOHA W HeWTpoHa. HyknonHass monens sanpa ['elizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacman. [amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3W HYKJIOHOB B siipe. SnepHblie cuibl. [edext maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. IIpobiemMbl M TEPCIEKTUBHI
SAIEPHON IHEPIETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.



Metobl HAOIIOACHUS U PETUCTPAIIMU JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTadbHbIE B3auUMOJECUCTBUA. EAMHCTBO (Quinueckodl KapTUHBI
MHpA.

TexHuyeckue yCTpoOMCTBa U NMPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

JlemoHcTpanuu.

CU€TUrK HOHUBUPYIOUIMUX YACTHUII.

VYyeHnuyeckuit SKCIepPUMEHT, 1a00OpaTOPHBIE paOOThI

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

115.7.5. Paznen 8. DneMeHThl aCTPOHOMHH U aCTPOPUBHKHU.

Dtansl pa3BUTHS acTpoHOMUM. [IprKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3qnoro Heba. CosBesnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. MctouHuk sHeprun ConHIA W 3BE3.
3BE3MIbI, WX OCHOBHBIE XapaKTEPUCTUKHU. Jlmarpamma «CIEKTpalbHBIA Kiacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Botounn CoiHLa U
3BE3/1. DTalbl )KM3HU 3BE3I.

Muneunsiii Ilyte — Hama I'anaktuka. Ilomoxkenne u aBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTuK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00u1a. Pazberanne rajakTuk.
Teopus bosbimoro B3peiBa. PenukTOBOE N3MydYeHUE.

Macurabnas ctpyktrypa Beenennoil. MeTtaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuennueckue HaOIIOCHUS.

Ha6JHOI[eHI/I$I HCBOOPY)KéHHI)IM ri1a3oM € HMCIIOJb30BAHUCM KOMIIBIOTCPHBIX



MPWIOKEHUH JJI ONpPEAENICHUs MOJ0KEHUs HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3BIL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

115.7.6. O60061maroIee TOBTOPEHHUE.

Ponpr Qusuku u acTpoHOMHUM B HKOHOMUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cpepax AesTeNbHOCTH YeI0BEKA, POJib U MECTO (DU3UKU
U aCTPOHOMHMH B COBPEMEHHOW Hay4HOW KapTUHE MUPA, POib GU3HUUECKOU TEOPHUH
B (hopMupoBaHUM IpeIcTaBIEeHU 0 PU3NYECKON KapTUHE MUPa, MECTO (PU3HUECKOM
KapTUHBI MUpa B O0mEeM psay COBPEMEHHBIX €CTeCTBEHHO-HAayYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

115.7.7. MexnpeIMeTHbIE CBS3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kiacce ocyiecTBisieTcs: ¢
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTHH, XUMHUH, TeoTrpaduu U TEXHOJIOTUH.

MexnpeaMeTHble MOHSTHS, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O
NO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

MaremaTruka: pEIIEHHE CUCTEMbl ypaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMHN, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonorus: snexktpuueckue SABIEHUS B JKUBOM NpHUpoJE, KoyeOaTelbHbIe
INBH)KEHUS B JKMBOMW IPUPOJAE, ONTUUYECKUE SBJICHUS B )KUBOU IPUPOAE, NCUCTBUE
pagualyyd Ha KUBbIE OPTAaHU3MBL.

XUMUS: CTPOCHUE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3MbI 00PA30BaHUS KPUCTATUIMUYECKON PEIIETKHY, CIIEKTPAIbHBIA aHAIN3.

l'eorpadusi: MarHuTHbIE TONIOCA 3€MJIM, 3aJIeKU MArHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.

TexHonmorusi: JUHUK HJEKTpONEpeaad, TIeHepaTop MEPEMEHHOr0 TOKa,



ANEKTPOABUTaTENlb, MHAYKIIMOHHAS IM€4b, pajap, paJuoNpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.

115.8. Ilnanupyemble pe3ynbTaTbl OCBOCHHS NPOrpaMMbl MO (U3MKE Ha
YPOBHE CpeIHETO 00111eT0 00pa30oBaHUsI.

115.8.1. OcBoenne yuebHOro mnpeamera «Dusuka» Ha YpPOBHE CPEIHETO
obmrero o6Opa3oBaHusi (0a30BbIi ypOBEHB) JTOJDKHO OOECIEUUTh JIOCTHIKEHHE
CIEIYIOIINX JIMYHOCTHBIX, METaNpeAMETHBIX M MpPEeJIMETHbIX 00pa30BaTENbHbIX
pE3yJIbTATOB.

JIM4HOCTHBIE PE3YJIbTAThl OCBOEHUS yueOHOro npeameTa «Dusuka» TOIKHBI
OoTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaromIMXcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM IEHHOCTSIM POCCHUUCKOT0O O0O0IeCcTBa, pPACHIUPEHHE >KU3HEHHOTO
OMbITAa U OMbITA JIEATEIIBHOCTH B MPOLECCE peain3allid OCHOBHBIX HANpPABICHUN
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU 00YYAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 0OIIECTBA;

OPUHITHE TPAAUIMOHHBIX OOIICUYETOBEYECKUX T'yMaHUCTHYECKUX u
JEMOKPaTHYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpECAX I'PaKIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yMEHHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) NaTpuOTUYECKOTO BOCITUTAHMSL:

chopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

OCHHOCTHOC OTHOHIICHHC K IOCyAapCTBCHHBIM CHMBOJAM, AOCTHIKCHHAM



pPOCCHIMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBE/ICHNUS,

CIOCOOHOCTh OIEHHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PpEIICHMUS,
OPUEHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 5CTETUYECKOrO BOCITUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAsI 3CTETUKY HAyYHOTO TBOPYECTBA,
npuCyiiero (GU3n4ecKo HayKe;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpEC K pas3audyHbIM cdepaM npodeccHoHanbHON AESITEIBHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bu3MKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOTUYECKOTr0 BOCITUTAHUS:

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

IJTAHUPOBAHUE U OCYILECTBIICHUE JICMCTBUU B OKPYKAKOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOWUYUBOTO Pa3BUTHUS YEJIOBEYECTBA;

Pacmmpenne omnbiTa OESITENBHOCTH 3KOJIOTUYECKOM HAIPaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO0 (HU3UKE;

7) ICHHOCTH HAYYHOT'O TIO3HAHWSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JESATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
M3YUYEHUs PUBHKU OCYIIECTBISITh MPOCKTHYIO U UCCIET0BATEILCKYIO AESITEIbHOCTh
VHJIMBU1YaJbHO U B TPYIIIIE.

115.8.2. B mporiecce MOCTMKEHHSI JHUYHOCTHBIX PE3YIHTATOB OCBOCHHS



nporpaMMmbl MO (QU3MKE IS YPOBHS CPEIHEro oO0Iero o0pa3oBaHUsl Y
00y4Jaromuxcs COBEPIICHCTBYETCS SMOIMOHANIBHBINA UHTEIIJIEKT, MPEIoIaratoniui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIIETO CIIOCOOHOCTh MIOHUMATh CBOE IMOITMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs pa3BUTHUS COOCTBEHHOM SMOLMOHAILHOU c(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIIMHU, BKIIOUAIOIICH CTPEMIICHUE K IOCTUKEHUIO TIEIN U
yCcrexy, ONTHUMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBAaTh, MCXOMsSl W3 CBOUX
BO3MO>KHOCTEH;

AMITATUH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHUMATh AYMOIIMOHATIBLHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TPH OCYUIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYBCTBUIO M COTEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOUIUX  CIIOCOOHOCTh  BBICTPaUBaTh
OTHONICHUS] C APYTUMU JIOJbMH, 3a00THTHCS, MPOSIBISITh UHTEPEC U Pa3peliaTh
KOH(JIUKTHI.

115.8.3. MeramnpeaMeTHble Pe3ybTaThl OCBOCHHS IIPOTPaMMBI CPEITHETO
o01rero oOpa3oBaHus JOJDKHBI OTPAXKATh:

115.8.3.1. OBnageHne yHUBEpCaIbHBIMU ITO3HABATEIIBHBIMH JICHCTBUSMMU:

1) 6a30BBIC JIOTHYECKHE CHCTBUS:

CaMOCTOATENbHO  (POopMyIHUpOBaTH H  aKTyalu3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIeNSITh IIENIM JIEeITebHOCTH, 3aJaBaTh IMapaMeTphl U KPUTEPUU HUX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUHS B  paccMaTPUBAEMBIX
(U3HUECKUX SIBICHUSX;

pa3palaThiBaTh MJIAH PELICHUS] MPOOJEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS

MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B  JCATEIBHOCTH, OIEHUBATH COOTBETCTBHUE
PE3YJIBTATOB IEJISM, OIIEHUBATH PUCKHU MOCIIECICTBHIA ICATCILHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSAX  PEATBHOTO,
BHUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIE€ HCCIIEI0BATENbCKUE TCHUCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMU TOHATHSAMU U METOJaMU
(du3HUeCKOr HAYKH;

BJIQ/ICTh HaBBIKAMH yUEOHO-HCCIIEOBATEIIBCKON M MPOCKTHOM IESITEIBHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TMOUCKY
METOJIOB PEIICHHs 3a1ad (U3MUECKOTO COJCPIKaHMS, MPUMEHEHHUIO Pa3INnIHBIX
METO/OB IMO3HAHUS;

BJIQJICTh BHJIAMH JICATCILHOCTH 10 IIOJIYYCHHIO HOBOTO 3HAHUSA,  €ro
UHTEPIIPETAIlUU, TPeoOpa30BaHMI0 W TPHUMCHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3/IaHUN YI€OHBIX ITPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TNPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HAXOIUTh apTyMEHTHI JIJIS T0Ka3aTeJIbCTBAa CBOMX
YTBEPIKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPHH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIC B XOJE€ PCIICHHS 3aJladyd  Pe3yJIbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, IIPOrHO3UPOBATH M3MCHCHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B OOpa30BATCIBHOM
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YYCHUU (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh IIEPCHOCHTHh 3HAHUSA 10 (PU3MKe B TMPAKTHYCCKYyI0 00JacTh
JKU3HENCATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HUJICH, IIPEJIaraTh OPUTHHAIBHBIC TIOIXOABI U PEIICHNS,

CTaBHUTh MPOOJIEMBI M 3a]1a4H, JOIYCKAIOIIHE AIbTCPHATHBHEIC PEIICHUS.

3) pabota ¢ uapopmanuen:



BJIAJIETh HABbIKAMU MOJy4YeHUsI MHOpMauu (HU3NYECKOr0 COAEpKaHUsl U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh TOWCK, aHAJIN3,
CUCTEMATH3allUI0 M HWHTEpIpeTalnuio UHGOpMalUU pPa3IudHbIX BUJOB U (QopM
MpeCTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAITUY;

UCIIOJIB30BaTh  CpelcTBa MH(GOPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHWU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3a71ad = ¢ COONIOJieHHeM TpeOOBaHUN JPrOHOMUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHUsSI, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
uH(OpPMaIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJEp)KaHUSI B Pa3IMYHBIX (popmMarax ¢
y4€TOM HazHa4YeHUs1 HHGOPMAIIUU U 1IEJIEBOM ayIUTOPUHU, BEIOMpPAsi ONTUMAJIbHYIO
dbopmy NpeacTaBICHNUS U BU3yIU3AIlUH.

115.8.3.2. OBnagenue yHUBEepCaIbHBIMA KOMMYHUKATHBHBIMU JIEHCTBUSMH:

1) obimenue:

OCYHIECTBJISITH OOIIEHWE Ha Yypokax (GU3UKK W BO BHE-YpOUHOH
NEeATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH KOH(MDIMKTHBIX CHUTyallddi M  CMATYaTh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHas 1€ TEIbHOCTD.

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaIbHOMI
paboTHI;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUU C Y4ETOM OOIMUX
MHTEPECOB, U BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUSA IO €€ JIOCTHMKEHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensTh pojaud C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl

COBMECTHOM paboThI;



OIICHMBAaTh KA4€CTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbI B
oOIIMif pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE MPOEKTHI, OIEHUBATh HUJIEU C TO3UIUU HOBU3HHBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh TMO3UTUBHOE CTPATETHYECKOE TOBEJCHUE B Pa3IMUHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

115.8.3.3. OBnageHue yHUBEpCaIbHBIMU PETYISTUBHBIMU JICUCTBUSIMU:

1) camoopranuzanusi:

CaMOCTOSITEIIbLHO OCYUIECTBJISATH MMO3HABATENbHYIO ACSITEIBHOCTh B 00JaCTH
bU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUTAH PEHICHUs] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHMIO W TIPOSBICHUIO J3PYAUIIMA B 00JacCTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATEBHBINA U KYIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th HABBIKAMH  TO3HABAaTEIBHON  pediekcmr Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

MCIOIB30BaTh NPpUEMBI pedIeKCUu ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

OLOCHHMBATDb PUCKH U CBOCBPCMCHHO IIPHMHHUMATh PCHICHUA 110 KX CHUIXCHUIO,



NPUHAMATh MOTHBBl W aPTyMEHTHl JAPYTUX IPU aHalu3e pe3yJbTaToB
JEeSTENbHOCTH.

3) npussTHE ce0s U APYTUX:

NPUHUMATH ceOs, MOHNMasi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NpPUHAMATh MOTHBBI M apryMEHTHl JIpYTHX MpH aHajdu3e pe3yJIbTaToB
NeSTENbHOCTH;

NPU3HABATH CBOE MPABO M MPABO JIPYTHX HA OIIUOKY.

115.8.4. [IpenmeTHbIE pPE3yNAbTaThl OCBOEHHUS MpOrpamMMmbl 1o ¢usuke. B
npolecce Mu3ydeHHus Kypca Kypca ¢(usuku 06azoBoro ypoBHs B 10 kiacce
oOy4aronuiicss Hay4YnuTCs:

J€MOHCTPHUPOBATh Ha MPHUMEpPax poJib U MECTO (U3UKA B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOH TEXHUKH H
TEXHOJIOTUM, B IPAKTHYECKOH IEATEITHBHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3HUUECKUX MOJIETeH:
MaTepHalibHas TOYKa, WHEPIMAIbHASI CUCTEMa OTCUYETa, aOCONIIOTHO TBEPIIOE TENO,
UCAIbHBIN Ta3, MOJIEJIN CTPOCHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (U3HUECKHE SBICHUA (MPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEITHOE JBUKEHUE,
cBOOO/IHOE MaJCHHUE TeJ, JBHKEHHUE IO OKPYKHOCTH, UHEPIHs, B3aUMOJEICTBHE
ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUAKOCTeH W TBEPABIX Tel,
M3MEHEeHHEe O0bEMa TeN MpPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIapeHue, KOHJEHCAIUs, IUIaBJICHHE, KPUCTAUIM3alus, KUIEHUE, BIaKHOCTb
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCYIE,
CBSI3b MEXIYy MapaMeTpaMH COCTOSHHUS ra3a B M30MpoOIeccax, AJIEKTpU3alus Ted,
B3aHMOJICMCTBUE 3aPs/I0B;

OTKCHIBATh MEXaHUYECKOE JIBIKCHHE, MCTONb3ySd (PU3NUECKUE BEITMUMHBI:
KOOpAHWHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, CHJa,

HMITYJIBC TCJId, KMHCTHUYCCKAA JHCPIH:A, INOTCHIHMAJIbHASA JHCPIuA, MCXaHHYCCKasd



paboTa, MexaHWYeCKass MOIINHOCTb;, NPU ONHCAaHUU MPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI MCHOJb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3NUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMM;

ONUCHIBATh M3YYCHHBIE TEIUIOBHIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONB3ysad (U3MYECKUE BEJIMYMHBI: JaBJIE€HUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPTUSl XaOTUYECKOTO JABMXKEHHUSI MOJIEKYJ, CPEAHEKBaIpaTUUHAs
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI HSHEprusi, pabora rasa,
KOA()PUIIMEHT TOJE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENsl;, IPU OMUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W ©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYHNHAM;

OMNUCHIBATH U3YUCHHBIC AJIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUM 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTEHINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PUIMYECKUIA CMBICT HUCHOJIB3YyEMbIX
BEJIMYMH, UX O00O3HAUYECHMS] U EJUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIMYNHAMU;

aHAIM3UPOBATHh (PU3HUECKHE MPOIECCHl U SBICHUS, UCTIONB3Ys (HU3UUECKUE
3aKOHBI W MPUHIMUIIBL: 3aKOH BCceMUpHOTro Tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHUSI MEXaHWUYECKOW DSHEPIHHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MIPUHLUI CYNEPHO3UIMU CUJI, IMPUHIMUII PABHOIPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYI0 TEOPUIO CTPOECHHUs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUUYECKOW SHEPIUM TEIUIOBOTO JBHXKEHHUSI MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyIHpPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBHIPAKCHHE W YCIOBHs (TPaHUIIHI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE NPUHLMUINBI JCHUCTBUS MalllUH, NPUOOPOB U

TCXHUYCCKHUX YCTPOfICTB; pas3in4daTrb YCJIOBHA HX 0e30IMacHOT0 HMCHOJIL30BaHUS B



MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIEPUMEHTHI MO HCCIEIOBaHUIO (U3UYECKUX SBJICHUN U
MPOIIECCOB  C MCIOJIb30BAHUEM TMPSIMbBIX, U KOCBEHHBIX H3MEPEHHU, MpPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEJI0KEHHOT0 000pYA0BaHuUs, TPOBOIUTH OMBIT U (DOPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIMYHH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh W3BECTHHIE
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEIOBAaTh  3aBUCUMOCTH  MeXAy (U3WYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, TPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBAThH PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICIOBAHNUS,

coOro1aTh IpaBmiia 0€30MaCHOTO Tpya MpU MPOBEICHUH UCCIEIOBAHUHN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOHUCTB M JaOOPATOPHOTO
000py10BaHMUS;

pemars pacuéTHBIE 3aJlaud C SBHO 3aJaHHOM (U3UYECKOW MOJCIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIMYMHBI U (HOPMYIIHI,
HeoOXonuMble il €€ PEeIIeHUs, MPOBOJUTh PACUETHI M OIEHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUNUBYIO
LETIOYKY PACCYKJICHHUI C HCIOJIb30BAaHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
1 (HU3UYECKUX SBICHHUIA;

UCIIONIB30BaTh ~ IPU  PEIIEHMHM  Yy4eOHBIX  3a7a4  COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOJIOTUH JIJIS TIONCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIINNA U
MpEACTaBICHUS YYEOHON M HAyYHO-TIOMYJISIPHOM HMHQpOpMAIUU, MOJYYEHHOU u3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATH MOIyYaeMyr0 HH(OpPMAIIHIO;

MPUBOJUTH MPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB



B pPa3BUTUE HAYKH, OOBACHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKHA W TEXHOJIOTHUH;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPAMH M TEXHUUYECKUMHU
yCTPOICTBaMU, JIJIsl COXPAHEHUS 3710POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

pabotaTh B Tpymme C BbHIIOJHEHUEM pAa3JIUYHbIX COLUAIBHBIX PpOJICH,
IUIAHUPOBATh PabOTy TpPYMNIMbl, PAUUOHAIBHO pACHpPENeisITh OOA3aHHOCTH H
IUIAHUPOBATh JICSITENIbHOCTh B HECTAaHAAPTHBIX CHUTYallUsX, OLUEHUBATH BKJIAJ
Ka)KJI0T0 M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTpUBAEMON MPOOTIEMBI.

115.8.5. [IpenmeTHble pe3yabTaThl OCBOEHHUS MpOrpamMMmbl 1o ¢usuke. B
npolecce M3ydeHus Kypca Kypca ¢usuku 6azoBoro ypoBHs B 11 Kkmacce
00yJaroUICs HAYIUTCS:

JEMOHCTPUPOBATh Ha MpPHUMEpPax Pojb U MecTo (HU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYECKON AESATENbHOCTH JIOACH, IeJIOCTHOCTh M €IMHCTBO
(buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyUYEHHBIX (U3UUECKUX MOJIETCH:
TOYEYHBIN JNEKTPUUCCKHUM 3apsl, JTy4d CBETA, TOYCUHBIM UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEeIIeHUH (HU3UIECKUX
3a/ay;

pacrno3HaBaTh pu3NYEeCcKue sBJICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOM (PU3UKHU: AJIEKTPHUUECKAsl IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBHSA TOKAa, B3aUMOJIECHUCTBHE
MarHuTOB, 3JIEKTPOMAarHUTHas WHAYKIUSA, JEHCTBUE MArHUTHOIO IO Ha
IIPOBOJHUK C TOKOM M JBWXKYIIUNCSA 3apsl, 3JEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAKEHHUE, MPEIOMIIECHUE,
UHTEpPEpeHIMs, IUuPpaKIus U [OoJspu3alus CBeTa, JUCHEPCHs CBETa,
dbotoanexkrpuueckuit 3¢ dext (poToddhdekT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHHE

JIMHEHYATOTO CIICKTpa aToMa BOAOpOAd, CCTCCTBCHHAA KW HCKYCCTBCHHAA



PaIMO0aKTUBHOCTD;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3YSd (PU3NUecKue BEITUYUHBI:
ANEKTPUUECKUI 3apsjl, CUjia TOKA, JIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOABIKYILAs cuiia, pabdoTa TOKa,
WHIYKIUST MarHUTHOTO Toyisl, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrUs JJIECKTPUYECKOT0 ¢ MArHUTHOTO TOJIEH, MEepuojJ U YacToTa
KoneOaHuii B KoJieOaTeJbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHWJIa JIMH3BI, TIPU OINUCAHWHU TPABUIBLHO TPAKTOBATh (HU3MUCCKUN
CMBICI HCIIOJIB3YEMBbIX BEJIMYWH, HMX OO0O3HAYCHUsS W CIUHMIIBI, YKa3bIBaTh
(hopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEIMUUHY C IPYTUMU BETUIMHAMU;

OMKCHIBATh M3yUYEHHBIE KBAHTOBBIC SIBICHUS M TIPOLECCHI, HCHOIb3YS
¢dusznueckre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETAa, SHEPTHsl U UMITYJIbC (POTOHA, TIEPHO/ MOIypacaia, SHEPTHsl CBSA3H
aTOMHBIX SIIEP, TPU OINUCAHWU TPABUIBHO TPAKTOBATh (DUIUUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAYECHHUS] U EIUHUIIBI, YKa3blBaTh (DOPMYIIBI,
CBS3BIBAIONINE JaHHYIO (U3MUECKYI0 BEIWYMHY  C JPYTUMU BEJIWYHMHAMU,
BBIUUCTISITH 3HaUYCHUE (PU3NYECKON BEJIMUNHBI;

aHATM3UPOBATHh (PU3MUECKHE TPOIECCHl U SBICHUS, UCTIONB3Ys (HU3UIECKUE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH 3IEKTPOMAarHUTHOU
MHIYKIHUH, 3aKOH MPSMOJUHEUHOIO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DiHIITeHa mis GorodddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUsT MAacCOBOr0 uucia, moctyiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnajaa, MpH 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHE U YCJIOBHS (TpaHMIlbl, 00JacTH)

IIPUMCHHUMOCTH,



OTIPEIEIISITh HAIIPaBJICHUE BEKTOPA MHAYKITUU MATHUTHOTO TTOJIS IIPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOWTh M ONHUCHIBATH H300paKCHHE, CO37aBAEMOE€ IIJIOCKHM 3EpKaJioM,
TOHKOMW JIMH30M;

BBITIOJHATE OKCIIEPUMEHTHI T10 WCCIICIOBAHUIO (DU3UYECCKUX SBICHHA U
MPOIIECCOB  C KCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX W3MEPCHHI: MPU DTOM
dbopmynupoBaTh nMpodsieMy/3aaauy U TUIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OMBIT ¥ (DOPMYJIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITH MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NYCCKUX BEIIMUNH, TPHU
3TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO HM3MEpPEHUS W HUCIOJb30BaTh H3BECTHHIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (DU3MUYECKMX BCJIMYWH C HCIIOJIB30BAaHUEM
OpSIMBIX HU3MEPEHHM: TpPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3YNbTATHI MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TAaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOro1aTh IpaBmiia 0€30MaCHOTO Tpya MpU MPOBEICHUM UCCIEIOBAHUIN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENBHOCTH C MCIIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHMS;

pemarh pacuéTHbIE 3aJadyd C SBHO 3aJaHHOW (HU3MYECKOW MOJEIbIO,
UCIIOJIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMble i € PelIeHUs, MPOBOAUTHh PACUYETHl U OIICHUBATH PEATbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

penaTh KaueCTBEHHBIE 33/1aU: BEICTPAUBATh JIOTHYECKU HETTPOTHBOPECUNBYIO
IIEMOYKY PACCYKICHUHN C HUCTIOIH30BAHUEM U3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (pU3NYECKUX SIBJICHUN;

WCIIOJIb30BaTh ~ TPU  PEIICHHMH  Y4eOHBIX  3a7ad  COBPEMCHHBIC

MH()OpPMALIMOHHBIE TEXHOJIOTUH JJIsI IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U



MPEACTaBICHU y4eOHOM M HAy4YHO-TIOMYJIAPHOM HMH(OpMaLUU, MOJTYYEHHOH W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIyYaeMyI0 HHPOPMAIIUIO;

OOBSACHATh MPUHUMUIBI JIEUCTBHUS MaIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOr0 HUCIIOJIb30BAaHUS B IIOBCEIHEBHOM
KU3HU;

OPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOILIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (U3UKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIieHUuH ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIECH CPEC;

pabotaTe B TpyMNe C BHIIOJHEHUEM PAa3JIUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JCATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalUsAX, OLEHHUBATH BKIIAJ

KaXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMaTPUBAEMOI MPOOIIEMBI.



