115. denepanbHas paboyas nporpamMma mo yuyeoOHoMmy npeamety «Duszukay
(6a30BBIN YPOBEHB).

115.1. ®enepanbHas pabouasi mporpamMma o yueoHomy npeamery «dPuznkay
(6a30BBIN ypOBeHB) (MpeaMeTHas o001acTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — mporpamMma 1o ¢usuke, ¢GU3NKa) BKIOYACT
MOSICHUTEIBHYIO 3aIUCKY, COJEpKaHWe OOY4YEHUS, TUIAHUPYEMbIC DPE3yJIbTaThl
OCBOEHHSI POTPAMMBI IO (PU3HUKE.

115.2. [losicHuTenpHas 3aUCKa OTpakaeT OOIIUE MU U 33Ja4d U3y4eHUs
GU3UKY, XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro H3y4YeHUIO
O0Oy4YaroIIMMUCS, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAKXKe MOIX0IbI K 0TOOpY
COJIEpKaHUsl, K OMpPEEICHHUIO INTAHUPYEMBIX PE3yIbTaToB.

115.3. Conepxanue oOydeHHsS] PaACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpPBIE TIPEIaratoTcs sl 0053aTeHHOTO N3YUEHHUS B KaXK/IOM KJlacce Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

115.4. Ilnanupyembie pe3yJbTaThl OCBOCHUS MPOTpaMMbl 1O (PUBHUKE
BKJTFOYAIOT JIWYHOCTHBIE, METAMPEIMETHBIC PE3YJIBTATHI 3a BECh MEPHUOA 00YICHUS
Ha YPOBHE CpeJHero o01mero oOpa3oBaHMs, a TAKKE MPEAMETHBIC TOCTHUKCHUS
00yyJaromerocs: 3a KaxJblil T0J] 00y4eHU .

115.5. IlosicHuTeNbHAS 3aITUCKA.

115.5.1. Ilporpamma 1o ¢u3uke 0a30BOTO ypOBHS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUW U TpeOOBaHUU K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON TPOTPAMMBbI, MPEICTABIEHHBIX
B ®I'OC COO, a taxxe ¢ yuétoM (henepaibHON pabodeil mporpaMMbl BOCITUTAHUS
W KOHIICTIIIUK TIperoaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanuu, peau3yIoImx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

115.5.2. Conepkanre  mporpamMmbl 1o (pU3MKEe  HampaBlI€HO  Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11
KJIaCCOB IpH oOydeHMH wuX (Pu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-

ACATCIBHOCTHOI'O ITOAXOAA. HporpaMMa 110 (I)I/ISI/IKG COOTBCTCTBYCT Tpe6OBaHI/I$[M



OI'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM
pe3ynbTaTaM OO0y4YeHHUs, a TaKKe YUYHUThIBAeT HEOOXOJIMMOCTh peaau3aluu
MEXKMPEAMETHBIX  CBsi3ed  (DUBHKHU C ©CTEeCTBCHHO-HAyYHBIMH YICOHBIMH
npeaMeTamMu. B Hell ornpenensoTcss OCHOBHBIE LIeNU U3ydeHus (PU3UKU Ha YPOBHE
cpenHero o6Omero oOpa3oBaHUs, IJIAHUPYEMbIE pPE3yJabTaThl OCBOEHHUS Kypca
(GU3UKY: TUYHOCTHBIE, METAPEIMETHBIC, MPEAMETHRIC (Ha 6a30BOM ypOBHE).

115.5.3. IIporpamma o pu3nKe BKIIOUYACT:

[Tnanupyemblie pe3yabTaThl OCBOCHHS Kypca pU3MKU Ha 6a30BOM ypOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YIBTATHI IO r0J1aM OOyUEHHUS;

Copepxanue yuebHoro npenmMera «Pu3nka» 1o rojgam o0ydeHus;

115.5.4. IIporpamma 1o (pu3uKe MOKET ObITh UCIIOJIB30BAHA YUUTEIIAMH KaK
OCHOBA JJIl COCTaBJIEHUS CBOMX paboumx mporpamm. [Ipu paspabotke paboueit
IpOrpamMMbl B TEMATHYECKOM IIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOKHOCTH
UCIIOJB30BaHUs  DJEKTPOHHBIX  (LUGPOBBIX) 00pa30BaTEIbHBIX  PECYPCOB,
SBJISTFOLUXCSI y4eOHO-METOIUYECKUMHU  MaTepuajaMu  (MYJbTUMEIUNHBIC
MPOTpaMMBbl, JICKTPOHHBIC YUCOHUKH W 3aJJaUHUKH, DJICKTPOHHBIC OUOIMOTEKH,
BUPTYyaJIbHbIE J1A0OpATOPUHM, WIPOBBIE MPOTPAMMBI, KOJUICKIIUUA IU(DPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), PEATM3YIONIUMU AUJAAKTUYECKHUE BO3MOXKHOCTHU
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, COAEpKAaHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIHCTBY 00 00Opa30BaHUMU.

115.5.5. [Iporpamma 10  (QU3MK NPEAOCTABIAECT BO3MOXKHOCTH ISt
peanu3aly Pa3INYHbIX METOJUYECKUX TOIXO0J0B K OpraHU3aluu OO0y4YeHUs
(bu3MKe MpHU YCIOBUU COXPAHEHUSI 00sI13aTENIbHOM YacTH CoAepKaHus Kypca.

115.5.6. ®u3suka kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYMAs
B KauecTBe Y4eOHOT 0o MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIaa B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEeMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE IIPOIECCOB W SIBICHWW, HM3y4aeMbIX XWMHUEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib30oBaHME W aKTUBHOE

npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNelseT XapakTep W pa3BUTHE



Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAIIOB C 3aJlaHHBIMM CBOWMCTBAMH U Jpyrux. M3ydenue
(u3MKM BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHUI NPUMEHSATh HAy4YHBIA METOJ]
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

115.5.7. B ocHOBY Kypca (pU3UKH 115l ypOBHS CPEIHET0 00IIeT0 00pa3oBaHus
MOJIOKEH pAI HUIEH, KOTOPhIE MOXKHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
ITOCTPOCHMUS.

Nnesa nenoctHoctu. B cOOTBETCTBUM € HEM KypC SBIISIETCSA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX pa3iesioB GU3HUKHU, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Unes renepanuzanuu. B cooTBeTCTBUMM ¢ Hell Marepuan Kypca (DU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
I0JIE.

Nnes rymanutapusanuu. Peannzamnus uaeu NPEAnoiaraeT MCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKK C pa3BUTHEM OOILIECTBA, @ TAKIKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU
Y HKOJIOTHYECKUMU MTPoOIeMaMHu.

Unes npuxnanHodt HanpasieHHocTd. Kypce ¢usuku mpeamnosiaraer
3HAKOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHUIOKEHUN
V3YyYEHHBIX TEOPUH U 3aKOHOB.

Nnesa oskomorusauum peanusyercs IIOCPEACTBOM BBEACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OOCYKICHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

115.5.8. Ctep>kHEBBIMH 2JIEMEHTAMHU Kypca (PU3MKHA Ha YPOBHE CPEIHErO
obmero  oOpa3zoBaHus  ABISIOTCA  Gusuueckue Tteopuu  (popmupoBaHue
IIPECTABICHUN O CTPYKType TMOCTPOCHHS (PUINYECKOH TEOpUH, pOJIU

(I)YHI[aMeHTaHBHBIX 3daKOHOB ¢ IPHUHOUIIOB B COBPCMCHHBIX IIPCACTABIICHHUAX O



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

115.5.9. CuctemMHO-eATeILHOCTHBIN MOAXO0 B Kypce (DM3UKH peaTnu3yeTcs
IOpexXJe BCEro 3a CuUéT OpraHu3aluud HKCICPUMEHTAJIBHON JEsTeNbHOCTU
oOyuaromuxcs. Jias 6a3oBoro ypoBHS Kypca (QHU3MKM — 3TO HCHOJB30BaHUE
CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB M JIAOOPATOPHBIX
paboT, KoTOpele B Mmporpamme 1o ¢GU3UKe OOBEAMHEHBI B OOIUH CIHCOK
YICHHUYECKUX TMPAKTHUYECKUX paboT. Beimenenue B yKka3aHHOM TIEpEYHE
7a00paTOpHBIX PabOT, MPOBOAUMBIX ISl KOHTPOJISI U OIEHKH, OCYHIECTBISETCS
y4acTHHKaMH 00pa3oBaTeNIbHOTO TMpoliecca  UCXOJs U3 OCOOEHHOCTEM
IUTAHUPOBAHUSI M OCHallleHUs KaOuHera ¢u3uku. IIpu sTom obecneunBaeTcs
OBJIaJICHUE OOYYaIOIIMMHCS YMEHHSIMHU TPOBOJUTH KOCBEHHBIC H3MEPEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (DU3WYCCKUX BEIMYMH M TOCTAHOBKY OTBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTE3.

115.5.10. Pemienne pacy€THBIX M KAayeCTBEHHBIX 3ajlad C 3aJlaHHOMN
bu3nyecKol MOJENbl0, TO3BOJISIONIEe MPUMEHSATh HM3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjesia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha
OOBSICHEHHE TPOTECKaHUS (PU3NYECKHX SBJICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (HU3UYECKON MOJEHH ISl CUTyallMd MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

115.5.11. B cootBerctBuu ¢ tpedoBanusimu GI'OC COO k maTepuaibHO-
TEXHUYECKOMY 00€ecTieueHNI0 y4eOHOT0 TIpoiiecca 6a30BbIi ypOBEHB Kypca (GHU3UKU
Ha YypOBHE CpeAHEero oOIero oOpa3oBaHMs JOJKEH H3y4daThCsl B YCIOBHUSIX
MpEeIMETHOrO0 KaOuHeTa (U3HKK WIM B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB ©CTECTBEHHO-HAyYHOTO IWkia. Hamnume B kabuHeTe (QU3HKH
HEO0OXOIMMOr0 J1Ta0OpaTOPHOTO 00OPYAOBaHUS ISl BBIMOJHEHHUS YKa3aHHBIX B
nmporpamme 1o (pu3uke y4eHUYECKUX MPAKTUUECKUX pabOT M IEMOHCTPAIIMOHHOTO
00opy10BaHUs 00s13aTEIBHO.

115.5.12. JIemoHcTpaimoHHoe 06opyaoBanue GOpMHUPYETCS B COOTBETCTBUU



C NPUHLUIIOM MHUHUMAJIBHON JOCTAaTOYHOCTH U O0OECIEYMBAET IIOCTAHOBKY
INEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  U3YyYaeMbIX SIBICHMA H  TPOIECCOB, OMIUPUYECKHX U
(yHITaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.

115.5.13. JIaGopaTtoproe 00OpymOBaHHE I YYCHUYCCKUX MPAKTUICCKUX
paboT ¢dopmupyercs B BUIEC TEMaTHUYECKUX KOMIUIEKTOB M 0OECIeYMBACTCS B
pacuére OJHOrO KOMILJIEKTa Ha JByX OoOydarommxcs. TeMaTndeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

115.5.14. OcHOBHBIMH LENSAMU M3Y4YEHUS (PU3HKU B 00IIEM 00pa3oBaHUU
SBIISIIOTCA:

dopMHUpOBaHUE WHTEpPECAa W CTPEMJICHHS OOYyJaromMXcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUIEKTyallbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

Pa3Butne mpencraBieHMii 0 HAYYHOM METOJIE TMO3HAHUA U (POPMHUPOBAHUE
UCCJIEIOBATENILCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSAM;

dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiIbTaTa H3yueHHUs] OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dopMHUpOBaHUE YMEHUN OOBSICHSTD SIBJICHUS C UCIIOJIb30BaHUEM (DU3HUECKUX
3HAaHUU ¥ HAYYHBIX OKA3aTEIbCTB;

®opmHUpoBaHUE MPEACTABICHUNH O POJIM (PU3MKU Ui Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

115.5.15. JlocTuxkeHue 3TUX 1eseid 00ecneynBaeTCsl pEIeHUEM CIeAYIOIIUX
3aJa4 B Ipollecce H3Y4YeHHs Kypca (U3MKM Ha YPOBHE CpETHEro OOIIEero
o0pa3oBaHUs:

[IpuoOpeTrenue cuctembl 3HaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

dopMupoBaHUE YMEHUN TPUMEHSITH TEOPETHUECKUE 3HAHUS JIJIs1 O0BSICHEHUS



bu3nueckux SBICHUN B MPUPOJIC W ISl MPUHATUSA MPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

OcBoeHue cnocoOOB pelIeHUs pa3IMYHbIX 3aJlad C SBHO 3aJaHHOM
bu3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3JaHue
(bU3UYECKON MOJIETH, COOTBETCTBYIOIICH YCIOBHUSIM 3a/1a4H;

[lonnmanne (U3NUECKUX OCHOB U TPUHIMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPENY;

OBnazeHue MeTOAaMH CaMOCTOSATEIBHOTO IUTAHUPOBAHUS U TIPOBEIACHHUS
(¢u3NYeCKUX OIKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTaluud HHpOpMaIuH,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

Coznanue yciaoBHWA IJIsl Pa3BUTUS YMEHHH MPOEKTHO-HUCCIEI0BATENbCKOH,
TBOPYECKOH 1€ATEIbHOCTH.

115.5.16. O61iee unciIo YacoB, PEKOMEHIOBAaHHBIX I U3y4eHUsT PU3UKHA —
136 yacos: B 10 kitacce — 68 vacoB (2 yaca B Hefento), B 11 knacce — 68 wacoB (2
gyaca B HEJICIIIO).

[Ipennaraemeiii B mporpamme 1o (u3nke mnepedeHb J1a0OpaTOPHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEIOBAHHBIM, YUWUTEIb JEJaeT BBIOOp
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

115.5.17. JIro6as pabouasi mporpaMma JI0JKHA MOTHOCTHIO BKIIIOYATH B CE0s
COJIEpKaHUE TaHHOM MPOTPAMMBI TIO (PU3HKE.

115.5.18. B otaenbHbIX ciaydasx Kypc (GU3UKKA 0a30BOrO YPOBHS MOXKET
uzydatbcsi B 00bEMe 204 daca 3a gBa roma oOyuenus (3 4 B Hemento B 10 m 11
KJjaccax). B aTom ciydae yBenuuuBaetcst He MeHee yeM 10 20 4 pe3epBHOE BpeMms,
KOTOPOE€ HCIIOJIb3YETCSl yUUTENEeM JUIsl U3y4eHUS BOMPOCOB, TECHO CBSI3aHHBIX C
BBIOpAaHHBIM MPoQuIeM 00yUeHHs, U yBEIUUUBAECTCS yueOHas Harpy3Ka, OTBOJUMAst
Ha M3y4YCHUE MEXAHWKH, MOJICKYJSIPHON (PH3UKM M DIEKTPOJAMHAMHKH, 32 CUET
paciMpeHusi 4ucia JabopaTOPHBIX pabOT HCCIIEeNOBATENIbCKOIO XapakTepa Hu
YPOKOB pEIIeHHs KAYeCTBEHHBIX U pacUETHBIX 3a1a4.

115.6. Conepxanue oOydenus B 10 kiacce.



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

®usnka — Hayka o npupone. HaydHble METONBI MO3HAHUSA OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOIECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MopenvupoBanue (pU3NYECKUX SBJIECHUN U mpoueccoB. HayuHbie rumoTessl.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUS.

Ponp u mMecto ¢usuku B HOpMHUPOBAHHHM COBPEMEHHOM HAYyYHOW KapTHHBI
MHpa, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

JleMoHCTpauuu.

AHaJIOTOBbIE M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBLIOTEPHbIC
JATYUKH.

115.6.2. Pa3znen 2. Mexanuka.

115.6.2.1. Tema 1. Kunemartuka

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

ITepemenienue, CKOpOCTh (CpemHSsE CKOPOCTb, MTHOBEHHAasT CKOPOCTb) WU
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABMXeHHE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHE CBOOOTHOTO MaICHUSI.

KpuBonuneitnoe naBwkeHue. JIBUKEHME MaTepUaIbHOW TOYKH IO
OKPYKHOCTH C IOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTIJIOBast CKOPOCTh, TUHEWHAS
ckopocth. [lepuon u yacrora obOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

JlemoHcTpanuu.

Mogenb cuctemsl OTCUETA, WILTFOCTPALNAS KUHEMATUYECKUX XapaKTEPUCTHUK



JBHKECHUS.

[IpeoOpazoBaHue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

HanpasneHnue CKOpoCcTH IpHu ABUKEHUH 110 OKPYKHOCTH.

Y4eHnYeCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE padOTHI

N3ydyeHne HEpaBHOMEPHOIO JBMIKECHUS C LIEJIBIO ONPEIAEIICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHWS MEXKIY ITyTSMH, IPOWJECHHBIMH TEJIOM 32
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBW)KECHUU C HAYAJIBbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBuxKEeHUs Tea, OPOMIEHHOTO TOPU3OHTAIBHO.

115.6.2.2. Tema 2. /lunamuka.

[Ipuauun  otHocurensbHOCcTH  ['anmunes. llepseii  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUI. MaTEpUaIIbHON TOUKHU. Tpernit 3aKkoH HproTOHA 11711 MaTEepUalIbHBIX TOYEK.

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

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

Tpenue. Buabl Tpenus (Mokosi, CKoiabkeHus1, kadyeHus1). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEeHUS U cuia TpeHus mokosi. Koaddurment tpenus.
Cuita conpOTHBIIEHUS NPU IBU)KEHUU TeEJa B KUIAKOCTH UIIN Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE MNPUMEHEHUE: MOIIINUITHUKH,



JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanum.

SIBrieHue nHEpPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrioxeHue CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Buabel paBHOBECHS.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

N3yuyenue aBmxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HUccnenoBanne ycimoBUi paBHOBECHS TBEPAOrO Tejla, HMEIOIMIETO OCh
BpAaIlCHUS.

115.6.2.3. Tema 3. 3aK0HBI COXpaHEHHUS B MEXaHUKE.

Nmnynbe maTepuanbHOM TOUKHM (Teja), CUCTEMbl MaTepHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunetnueckass sHeprusi mMaTepHalbHOW TOYKH. Teopema 00 W3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTUs yIpyro
nedopMupoBaHHOM NpykUHBL. [loTeHIManbHAs YHEPTHSI TeJla BOJIU3H MOBEPXHOCTHU
3eMJIH.

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

COXpaHCHUA MEXaHNYECKOM OHCPI'UH.



Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Y4eHnueCcKui IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI

N3ydyenune aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOILIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue CBs3M pabOTHl CUIIBI C U3BMEHEHHUEM MEXAHMYECKOW SHEPTUH
T€Ja Ha IPUMEPE PACTKEHUS PE3MHOBOIO KIyTa.

115.6.3. Paznen 3. MonekynsapHas ¢pusnka U TEPMOAMHAMHUKA.

115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

OCHOBHBIE OJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxenue. Huddysus. Xapaktep ABUKEHUS U
B3aMMOJECUCTBUS YacTULl BellecTBa. Mozaenu CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPIBIX TE U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temmnepartyp
Llenbcus.

Mopnens  upeanpHOoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HAeaNbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOIO JBM)KEHHMS dacTtul] rasa. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akoH [lanproHa. M3omponeccsl B MAEANBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHHEe H3OMPOILECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHE: TEePMOMETD,

Oapomerp.



JlemoHcTpanum.

OnbIThl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbiThl 110 MU HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mojenb, WUTFOCTpUpYIOLLIas MPUPOLY AABICHUS ra3a Ha CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI HJICAJIBHOTO Tasa,
M30IPOLECCHI.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

Ornpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXIY ITApaMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJIMHAMUKHU.

TepmoanHamuueckass cucteMa. BHYTpeHHsIST SHEPrUsi TEPMOJUHAMHYECKON
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
DHEpPrust  OJHOATOMHOIO  MAECAJbHOrO  rasa. Buael  Termonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IyUYCHUE. Y AeIbHas TEIIOEMKOCTh BEIIECTBA.
KosimuecTBoO TEmNOTHl IpHU TeIionepeaaye.

[Tonsitue 00 amumabatHOM mporiecce. I[lepBbli 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKH K u3ompolneccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh PO1IECCOB B MIPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIOUNBI ~ AEHCTBHUS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBanuss SHEpPrHUM B TEIJIOBBIX MamHax. Kod(pQuIMeHT Moie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduuMeHT M0JIe3HOTO

JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckne yCTpoOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

JleMoHCTpauuu.

N3meHeHnne BHYTpEHHEW 3HEPruu Tella MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKM W3 OYTBUIKM TOJ JEUCTBHEM CKAaTOTO BO3ayXa, HarpeBaHue d¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3menenune BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OneIT 1o aauabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu mapoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Y4yeHn4ueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. ArperatHeie COCTOSIHUS BeliecTBa. @a30BbIE IEPEXObI.

[Tapoo6pa3oBanue u koHeHcanud. Mcnapenue u kunenue. AOCOMIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucramnmueckue u amopdHsble Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpuctaiibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aeibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHu4yeckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJYyYEHUS COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTHH.

JlemoHcTpanum.

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.



VYyeHnueckuil IKCIEPUMEHT, JJAOOpaTOPHbIE padOTHI

M3mepenre OTHOCUTENIBHOM BIIAKHOCTH BO3/1yXa.

115.6.4. Paznen 4. DnekTpoauHAMUKA.

115.6.4.1. Tema 1. DnexTpocraruka.

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

B3aumopeiictBue 3apsa0B. 3akoH Kynona. TodeuHblil 37€KTpUUECKUI 3apsia.
Onextpudyeckoe mnose. Hampsk€HHOCTh 3nekTpryeckoro mnonis. IIpuHiun
CYIIEPIIO3ULIUHA DJIEKTPUUECKUX 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 yCTpoOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

JleMoHCTpauuu.

Y CTpONCTBO M MPUHLNI IEUCTBUS DJIEKTPOMETPA.

B3aumonencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH 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



N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOpa.

115.6.4.2. Tema 2. IlocTOSIHHBINA 2JIEKTPUYECKHM TOK. TOKH B pa3IMUHBIX
cpenax.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa 1ernu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAPALIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOJHUKOB.

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

DIIEKTPOJABHKYIIIASl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DIJIEKTPOHHAs  MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBeHHass U TOpPUMECHass  MPOBOAUMOCTH
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

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

DJIeKTpUUEeCKUil TOK B Tra3ax. CaMOCTOSATENbHBIH W HECAMOCTOSTEIIbHBIN
pazpsa. Monunus. [1nazma.

TexHuueckne YCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE. aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKK TOKa, OJICKTPOHArpeBaTENbHBIC MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN TNO/, TATbBAHUKA.

JlemoHcTpanum.

N3mepenure cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! LUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
MJIOIIA/M TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmMmenranHoe COCANHCHUC ITPOBOAHHUKOB.



[Ipsamoe wu3MepeHHne HSIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

YyeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

N3yueHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3MepeHne 31eKTpOABUKYIIEH CUJIbl UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposiusa.

115.6.5. MexnpeIMeTHbIE CBA3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce oCylIecTBIISETCS C
y4ETOM COJAECPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIe TOHSTHUS, CBSI3aHHBIE C W3YYEHHEM METOJI0B HAYy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

MareMatuka: penieHlue CUCTEMbl YpaBHEHUM, JIMHEWHas QyHKIMs, napadoa,
runepOosia, ux rpadukd M CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CHHYC,
KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXJIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPIAUHAT, CI0KEHUE BEKTOPOB.

buonorus: Mexannyeckoe NBM)XKEHHE B KUBOW mpupoae, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

XUMHUS: JUCKPETHOE CTPOEHHKE BEIIECTBA, CTPOCHHUE ATOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUIKOCTEN U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMAINA,
rajibBaHUKa.

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



TexHosnorusi: npeobpa3zoBaHue JBUKEHUN C MCHOJIb30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET WU JPYrue), NBUTATENIb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHAIOB, H
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

115.7. Conepxanue oOyuenus B 11 kiacce.

115.7.1. Paznen 4. DnekTpouHaMUKa.

115.7.1.1. Tema 3. MaruutHoe 1oje. IEKTPOMarHuTHAS UHIYKIIUSL.

[TocrostHHble  MarHuThl.  B3auMonelcTBHE  MHOCTOSIHHBIX ~ MAarHHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMOD cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MarHUTHOU
WHYKIUH TO0JIA MOCTOSHHBIX MarHUTOB.

MarauTHOe mMoJie TPOBOJHHUKA C TOKOM. KapTuHa JHMHUKA WHIYKIUU
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJ-HUKA, KATYIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre MpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHna, €€ MonyJb U HalpaBjieHue. J|BH>KEeHHE 3apsSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM 1ojie. Pa6oTa cuibsl JlopeHria.

SIBrieHME DNEKTPOMATrHUTHOW MHAYKUMU. [IOTOK BEKTOpa MArHUTHOMU
WHIYKIUU. OJIEKTPOJBIXKYILNAsA CUJIa HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe snekTpuyeckoe moJie. DJIEKTPOJABHXKYINAs CUJla UHIAYKIMA B
MIPOBOJHUKE, IBMXKYILLEMCS IOCTYMATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[Ipasuno Jlenua.

NuaykTUBHOCTH. SIBJE€HHME CAMOMHAYKIIMU. OJJEKTPOABUXKYIIAs Cuja

CaMOWHAYKIIHH.



DHeprusi MarHUTHOTO IO KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHHE: MOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

JleMoHCTpauuu.

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MAaTHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUH.

IIpaBuino Jlenna.

3aBUCHUMOCTb AJEKTPOABUKYIIECH CUIIbI MHAYKIHUHA OT CKOPOCTU U3MEHEHUS
MarHuTHOTO TIOTOKA.

SIBneHne caMOMHAYKIIUH.

VYyeHnueckuil SKCIIEpUMEHT, J1abOpaTopHbIe PabOTHI.

N3ydeHne MarHuTHOTO MOJIst KATYIIKH C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHYKIIUH.

115.7.2. Paznen 5. KonebGanus 1 BOTHBL.

115.7.2.1. Tema 1. Mexanuueckue 1 dJIEKTPOMArHUTHBIE KOJICOAHNS.

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanwms. [lepuona, wactora, amrmumryga u ($aza KoieOaHUN.
IIpyxVHHBIN MasATHUK. MareMaTu4ecKuil MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

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

AJIEKTPOMArHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUS



HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aTyxaromux KojaeoaHusx. BeiHy ) AeHHbIE MEXaHUUECKHE
koseOanus. Pezonanc. BoiHy)A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS.

ITepemennsbiii  TOK. CHUHYCOUIAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBO, nepegava u MNOTpeOICHUE IIEKTPUUECKON
DHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckne ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHE: AJIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

JleMoHCTpauuu.

Uccnenoanne mapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (MPYXUHHBIA WU
MaTeMaTHYECKUI MasSTHUK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpamMMsl (3aBUCUMOCTY CUJIbI TOKA M HATIPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOpPa, KaTYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTPONEepeaauH.

VYyeHnueckuit SKCIepUMEHT, J1a00paTOpHbIE PabOTHI

HccnenoBanne 3aBUCHMMOCTH TIEpUOa MAJIbIX KOJEOaHMM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnegoBanne TNEpeMEHHOr0 TOKa B IENM U3  MOCJEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHU4€CKHE U 3JEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJHBI, yciaoBUsA pactnpocTpaHeHusa. Ilepuon. CkopocTb



pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuyHble W MOPOJOJIBHBIE  BOJIHBI.
HuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuentanust BektopoB E, B, v B anekTpoMarautHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHuTHBIX BOJIH. [I[pUMEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUIACHUSA. Paguookanys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIWIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

JleMoHCTpauuu.

OO0pa3zoBaHue U pacIPOCTPAHEHUE MMONEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: M PEeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdeperunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogeHnue cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM H
4acTOTOM KOJieOaHUM.

UccnegoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKECHUE,
MpeIoMIICHHE, MoJiapr3anus, Tudpakius, uHTepepeHIusl.

115.7.2.3. Tema 3. OnTuka.

I'eomerpuueckas onruka. I[IpsmMonuMHENHOE pacnpoOCTpaHEHHUE CBETA B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxxenue cBeTa. 3akoHbI oTpakeHus ceera. [locTpoenne nzoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb



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

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

CobOuparoniie U pacceuBarome JUH3bI. ToHKas JuH3a. DOKyCHOE
pacCTOsIHUE M ONTHYECKas Cuia TOHKOM nuH3bl. [locTpoeHne M300pakeHHil B
coOMparolMX | paccenBarolMX JuH3aX. PopMmyrna TOHKOW JIMH3bL. Y BEJIMUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepenuus cera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakunoHHas pemérka. YciloBue HaOMIOAEHUSA
[JIABHBIX ~MAKCUMYMOB TIpU  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuyeckre yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKON, TEJIECKON, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

JleMoHCTpanuu.

[IpssMoNMHENHOE pPAcHpOCTPAHEHUE, OTPAKEHHWE MW INPEIOMIICHHE CBETA.
OnTuyeckre mpruodOpBHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny cBeTa.

HaoOnronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydyenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKY.

HaGnronenue nonsipuzanuu cBeTa.



Y4yeHnueckuit IKCIIepUMEHT, J1a0OpaTOpHbIE PabOTHI

N3MmepeHune nokazaress npeioMJIeHUs CTEKIIa.

HccnenoBanue CBOMCTB M300paKEHUN B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

115.7.3. Paznen 6. OCHOBHI CHIEITUATBFHON TEOPUH OTHOCUTEIIEHOCTH.

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

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILCHUE
JUTUHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTULbI. DHEPTHUs
MIOKOSI.

115.7.4. Paznen 7. KBanToBas gusuka.

115.7.4.1. Tema 1. DnemMeHTbI KBAaHTOBOM ONTUKH

®otonbl. Popmyina [1nanka cBsi3u 3HEpruu POTOHA C €ro0 YaCTOTON. DHEprus
U UMIyJbC (poTOHA.

OtkpsiTue u uccinenoanue Gororddexra. OnwiTel A.I'. CToneroBa. 3aKOHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JlaBnenue cBera. OnbeiTel I1.H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa M MPAKTUUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COoJIHEUHas: OaTapesi, CBETOIUO/I.

JlemoHcTpanum.

®oT03(heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHETo (poToaddekra.

Ceeroauon.

Conneunas Oarapest.

115.7.4.2. Tema 2. CtpoeHue atoma.



Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHUIO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmyyeHune W mOTIIOHIEHUE
GOTOHOB TpH TEpexo/ie aToMa C OJHOTO YPOBHSI SHEPTruU Ha Apyroi. Buiel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BonnoBele cBoiicTBa yactuil. Bosnsl ne bponsa. KopnyckyisipHO-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckre yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

JleMoHCTpauuu.

Mopens onbita Pezepdopra.

Omnpenenexre JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nMHeHYaThIX CIEKTPOB U3IIYYECHHUS.

Jlazep.

Y4eHnuecKkuil IKCIEPUMEHT, JJaOOpaTOpHbIE pabOTHI.

HaOnronenue nuHedyaToro crekrpa.

115.7.4.3. Tema 3. ATOMHOE S11pO.

OKCIEPUMEHTBI, JTOKA3bIBAIOLIME CII0KHOCTh CTpOeHUs sapa. OTKpbITHE
paaroakTuBHOCTH. OTBITHI Pe3epdopaa no onpeneneHuio coctaBa paguoakTUBHOTO
u3nyyenusi.  CpoiictBa  anbda-, Oera-, ramMma-usnaydyeHus.  BuiusHue
PAaINOAKTUBHOCTH HA KUBBIE OPTAaHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. Hyknonnas monens sigpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. OJIEKTpOHHBIM W TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTUBHOIO pacajia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsii peakTop. TepmosaepHbii cuHTE3. IIpoOiieMbl W TIEPCIIEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



Metob1 HAOIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIe B3auMOJACHCTBUs. EauHCTBO (u3MYECKONH KapTHHBI
Mupa.

TexHuueckre yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
BunbcoHa, siaepHsbIif peakTop, arToMHasi 6omoa.

JleMoHCTpauuu.

CUY€TYMK MOHUBUPYIOLINUX YACTHII.

Y4eHnYeCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE padOTHI

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

115.7.5. Paznen 8. DneMeHThI aCTpPOHOMUHU U aCTPOU3UKH.

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

Bupa 3Bé3nHoro neba. Co3Be3nus, spKue 3BE3bI, IJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connne. ConmHeunass akTUBHOCTh. McTtounuk sHeprum ConHIA U 3BE3.
3BE34bI, WX OCHOBHBIE XapaKTepUCTUKU. Jlmarpamma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muineunsiii [Tyt — Hama ['amaktuka. Ilonoxxkenue u nuxxkenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B siApax
rajakTHUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:1a. Pazberanue rajmakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE M3ITyYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenndeckue HAOIIOIEHUS.

Ha6JHOI[eHI/I$I HCBOOPY)KéHHBIM I'1a30M C HCIIOJIb30BAHHUECM KOMIIBIOTCPHBIX



IPUIIOKEHUH JJIs1 ONPEAEIICHUS NIOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEeBEPHOro MOIYyIIapus U IPKUE 3BE3BI.

Ha6nronenus B Teneckon Jlynsr, manet, Maeuynoro [TyTu.

115.7.6. O6001maro1iee TOBTOPEHHE.

Ponr ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJIBbHON U 3TUYECKOU chepax NesTeTbHOCTH YeTIOBEKa, POJb U MECTO (PU3UKHU
Y aCTPOHOMHUHM B COBPEMEHHOW HAayYHOU KapTHHE MUPA, POJib (PU3NUECKON TEOPUU
B (popMHUpOBaHUY TPEJCTABICHUN O (PU3NUYECKOM KapTUHE MHUPA, MECTO (PHU3HUECKOM
KapTUHBl MUpa B 0OLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEACTABICHUN O IIPUPOJIE.

115.7.7. MexnupeIMeTHbIE CBA3H.

N3yuenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

MexnpeaMeTHble MOHATHA, CBSA3aHHBIE C WU3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pemieHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOECKLUHMHU HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonorus: snexTpuueckue SBICHUS B JKUBOM NpUpOJE, KojebaTeabHbIe
JIBWXEHHS B J)KUBOU IIPUPOJE, ONTUYECKUE SBJICHUS B )KUBOU NPUPOJE, ACUCTBUE
paguanny Ha )KUBBIE OPraHU3MBI.

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

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

TexHoJOTUsA: JUHUM BJIEKTPOINEpPENay, TIE€HEepaTop TIEePEMEHHOTO TOKa,



AJIEKTPOJBUTATENb, WHAYKIIMOHHAS I[€4b, pafap, pPaauoONpUEMHHK, TEJIEBU30DP,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
COJTHEeYHas Oatapesi.

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

115.8.1. OcBoenue yueOHOTO mpenmera «Du3MKa» HA YPOBHE CPETHETO
obmiero oOpa3oBaHusi (0a30BBI YpPOBEHB) MTOJDKHO OOECIEUUTh JAOCTHIKCHHUE
CJICIYIONTUX JUYHOCTHBIX, METAMpPEIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pe3ybTaToB.

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHHUS yU4eOHOTO rpeameTa « DU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JEATEIBHOCTH B MPOIECCE pean3allid OCHOBHBIX HAaIlpaBIECHUMN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa>kIaHCKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaOMIErocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OPUHATHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTUYECKHUX u
JEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpTraHU3aIliy;

YMEHHUE B3aUMOJICHCTBOBAThH C COITMAIBHBIMA MHCTUTYTaMH B COOTBETCTBHH
¢ uX (PyHKIMSAMU ¥ HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) MaTpuOTHYECKOTO BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

IMECHHOCTHOC OTHOHICHHWC K TIOCYyAAapCTBCHHBIM CHMBOJIAM, AJOCTHUKCHUAM



POCCHUNCKHUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHMS;

CITIOCOOHOCTh OILICHMBATh CHUTYAIMIO W MPUHHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIEro;

4) 3CTETUYECKOIO BOCIIUTAHUL:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPUECTBA,
MPUCYIIETO (PU3UUecKoi HayKe;

5) TpyI0BOTO BOCITMTAHUS:

UHTEpeC K Pas3auyHbIM cdepaM IpodeccroHaIbHON JeITEILHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU;

6) KOJOTHYECKOr0 BOCITUTAHMS:

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

IJTAHUPOBAHUE U OCYILIECTBJICHUE JICMCTBUN B OKPYKAFOIIEH Cpee HA OCHOBE
3HAHUS LEJEeH YCTOMUYMBOTO Pa3BUTHS YEJIIOBEUYECTBA;

Pacmmpenne omnbiTa JESITEIBHOCTH SKOJOTMYECKOW HAmNpaBJICHHOCTH Ha
OCHOBE UMCIOITUXCS 3HAHUH 110 (PU3HKE;

7) IICHHOCTH HAYYHOT'O TTO3HAHMSI:

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

OCO3HAHWE IIEHHOCTH HAy4YHOM MAEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHUs! GPUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

115.8.2. B mponecce AOCTHKEHHS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHMUS



nporpaMMbel MO (U3MKE JUIS YPOBHA CpeOHEro oOumiero ooOpa3oBaHUA Yy
00y4arolmxcs COBEPUICHCTBYETCSI SMOLMOHAIbHBIM HHTEIJIEKT, IPEANOIaralonuil
c(OpPMUPOBAHHOCTD:

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

CaMOpETYJIMPOBaHMsI, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHUE INPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAThC K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHE MOTUBALIMH, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTUKEHUIO e U
yCIexy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATb, UCXOAS M3 CBOMX
BO3MOKHOCTEM;

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

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPaMBaTh
OTHOILIEHUSI C JAPYTMMHU JIIOJbMHU, 3a00THTHCS, MPOSBISATh UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

115.8.3. MeranpenmMeTHbIe pe3yibTaThl OCBOCHHS MPOTPAMMBI CPEIHETO
o01iero o0pa3oBaHusl IOJKHBI OTPakKaTh:

115.8.3.1. OBnanenue yHuBEpCAIbHBIMH MO3HABATEILHBIMU JCHCTBHUSIMH:

1) 6a30BBIC JIOTHICCKHUE ICHCTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTh W aKTyalIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PAacCMaTPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PELIEHUs MPOOJEMBbI ¢ YYETOM aHAIU3a MUMEOUIUXCS

MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCHTh KOPPEKTHBBI B  JCSITEIHHOCTb, OIICHUBATh COOTBETCTBHE
PE3YNIbTATOB IEJISIM, OLICHUBATh PUCKH MTOCJICICTBUH NEATEIbHOCTH;

KOOPIUHUPOBATh W  BBIMOJHATH paboOTy B  YCIOBUAX PEaTbHOTO,
BUPTYaJIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIC UCCIIEIOBATEILCKUE ICUCTBHUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TMOHATHSIMH W METOIaMHU
buznueckoil HayKu;

BJIa/ICTh HABBIKAMU y4€OHO-UCCIIEI0BATEIHCKON U TPOCKTHON JEATEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB peIIeHUsT 3a1ad (U3MIECKOTO CONEpIKaHMs, MPUMEHEHUIO Pa3IMIHBIX
METO/IOB [TO3HAHUSI,;

BIIQJICTh BHUJAMHU JCSITCIBHOCTA IO IOJIYYEHHUIO HOBOTO 3HAHWS,  €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3UM W aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTATh TUMOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTHI JJIsI JOKa3aTeIhCTBAa CBOMX
YTBEPKICHUM, 32/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBAaTh TMIONYYCHHBIE B XOAC PEIICHHWS 3aJadd  pe3yibTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTDH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3aJladyd B 0Opa30BaATEIBHOU
NESATEeTLHOCTH, B TOM YHCIIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TIEPEHOCHUTHh 3HAaHUA 10 (U3UKE B TMPAKTUYECKYI0 OOJaCTh
KU3HEICITCIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHbopmaIei:



BJIa/IETh HABBIKAMM MOJIyYeHHUS UHPOpMALIMK PU3UYECKOTO COJIEPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBISATh IIOMCK, aHaJM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAIi0O MHPOPMAIMKU PA3IUIHBIX BHIOB W (HOpM
MpE/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIh30BaTh  CPEACTBa HWH(MOPMAIIMOHHBIX ©  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/lady = ¢ CcoOJIIoZieHneM TpeOOBaHUN HPrOHOMUKH, TEXHHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3zHAYEHUSI UHPOPMAIIUU U TIEIEBOM ayIUTOPUH, BEIOUpAsi ONITUMATILHYIO
(dbopMy IpeACTABICHUS U BU3yaJIU3aLUU.

115.8.3.2. OBnanenne yHuBEepCaIbHBIMA KOMMYHHKATUBHBIMU JACHCTBUSIMH:

1) oOmieHwme:

OCYILIECTBJISATh OOIIEHHWE Ha Yypokax (HU3MKM U BO BHE-YPOUYHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallUd W  CMAr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraThb CBOIO TOYKY 3PEHUSI C UCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) cOBMECTHAs IeATEITbHOCTh!

MMOHMMATh U UCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W UHANBUYATIbHON
paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOIIHX
MHTEPECOB, U BO3MOKHOCTEHN Ka)KIO0T0 YjeHa KOJUIEKTHBA;

NPUHUMATh 1€ COBMECTHOW  JIEATEIbHOCTH, OpraHU30BbIBaTh U
KOOPJMHHUPOBATH JICUCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUIAH JACHCTBHM,
pacmpenensiaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl

COBMECTHOM pabOTHI;



OLICHMBATh KAa4yeCTBO CBOETr0 BKJaJa M KaXKJOr0 Y4YaCTHHKA KOMaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMUECKOE TMOBEACHUE B PAa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

115.8.3.3. OBnaseHue yHuUBEpCaIbHBIMU PETYISATUBHBIMU JIEHCTBUSIMHU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 001aCTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

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

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TIPS IITOYTCHHI,

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

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHHUIO JPYAMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

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

MCIIOJIh30BaTh MPUEMBI peIICeKCHU ISl OIEHKN CUTYaIluH, BHIOOpa BEPHOTO
penieHus;

OOCHHUBATDL PUCKHU U CBOCBPCMCHHO IIPUHUMATDb PCIICHUSA 110 X CHUIKCHHUIO,



NPUHUMATh MOTHUBBI W apTyMEHTBHl JIPYTUX IIpU aHalM3€ pe3yJIbTaTOB
JIeSITEILHOCTH.

3) npuHsATHE CEOS U IPYTUX:

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTAaTKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apryMEHThl JPYTHMX MpH aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;

IIpU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIHUOKY.

115.8.4. IlpeameTHbIe pe3yNbTaThl OCBOCHHUS Mporpammbl mo ¢usuke. B
mpoliecce u3ydeHus: Kypca Kypca Qusuku 06azoBoro ypoBHsa B 10 kiacce
OOy4Jaronuiicss HAyYnuTCS:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, HHEpIIUaJIbHAs CHCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYSCKUH 3apsJi IPU PEIICHUN (PU3NUECKUX 3aj1ay;

pacno3HaBarh (pU3HMUECKue SIBICHUS (IIPOLIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJIEHUE TeJ, JBHXKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpPOyHOBCKOE NBHKEHHE, CTPOSHHUE KUIKOCTEH M TBEPABIX TeEl,
M3MEHEeHHEe O00BEMA TENI NMpH HArpeBaHUU (OXJIAXKISHHUH), TCINIOBOE PAaBHOBECHE,
WCIIapEeHHUE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dEKTpU3alus Ted,
B3aUMO/JICCTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE NBIKCHHE, MCTONB3Ys (PU3UUECKHE BEIMYHUHBIL:
KOOpAMHATA, MyTh, MEpPEeMeElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,

HMITYJIbC TCJId, KMHCTHYCCKAA SHCPIusl, NMOTCHIMAJIbHAA SHCPTHUA, MCXaHHYICCKAA



paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWU NPaBUIBHO TPaKTOBATh
bu3MYeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IMHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (U3UYECKYIO BEIIMYUHY C JAPYTUMHU
BEJINYNHAMU;

ONKMCHIBATh W3YUYCHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHHS,
UCTIONIB3YsT (DM3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO JBHMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YEeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUNHAM;

ONKMCHIBATh U3YUYCHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUYECKOE I10JIE, HANPSIKEHHOCTD M0JIs, IIOTEHUHUAN, PA3HOCTh ITOTEHIINAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBATh (DUBUYECKUN CMBICIT HCHOJb3yEeMbIX
BEIIMYMH, WX O0O3HAYCHHUS W EIUHUIIBI, YKa3biBaTb (DOPMYIIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (HU3NYECKUE MPOIECCHl U ABJICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMUpHOTO Tsirotenus, I, I u III 3akonsl HetoTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM DHHEPruH, 3aKOH COXPAHEHUS WMITYJIbCA,
IPUHILUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIJIOBOTO JBUXKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMYIIMPOBKY 3aKOHA, €ro MaTeMaTUYE€CKOE BBIPAXKEHHUE M YCJIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHILMIBI JACHCTBUS MAaIlIUMH, TPUOOPOB U

TCXHUYCCKHUX YCTpOfICTB; pas3iiidaTb yCJIOBHUSA HX 0e301acHOI0 KCITOJb30BAaHUS B



MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB € MCIOJB30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX W3MEPECHHM, MPU ITOM
dbopmyIHupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTAaHOBKY W3 MPEAJIOKEHHOTO 000PYI0BAHUS, IPOBOIUTH OIBIT U POPMYIHUPOBATH
BEIBOJIBL;

OCYIIECTBJISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYHH, MPU
TOM BBIOMpAaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMHU  BEIIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJTYYCHHOM 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH B BUJIE
TaONIUIl U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM HUCCIIeI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOTO TPyJa MPU MPOBEACHUU UCCIEIOBAHUI B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO
000opy1I0BaHUS;

pemiaTh pacy€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaMMBIC I €€ PEIICHHs], MPOBOJUTH PACUYEThl U OIICHMBATh PEaTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEeHHBIC 3a]]a4H: BEICTPANBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
IENOYKY PACCYKIACHHUM C UCTIOIh30BAaHIUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (UBUYECKUX SIBJICHHI;

UCIIOJIb30BaTh  TPHU  PEHICHWH  Yy4eOHBIX  3aJad  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IONCKA, CTPYKTYPUPOBAHHMS, UHTEPIPETAIINHA U
MpPEACTaBICHUs] YIeOHONW W HAay4YHO-TIOMYJIAPHON HMH(pOpMaIlUU, TOJYYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIiuio;

MIPUBOJNTH MPUMEPHI BKJIaa POCCHIUCKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB



B pa3BUTUE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXAIOIIET0 MUpPA, B pPa3BUTHE
TEXHUKU W TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (DU3HKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTb B TpyNIe C BBIIOJIHEHUEM PAa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PAMOHAIBHO pAaCIpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, OLICHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIBI B PEIICHUE PACCMAaTPUBAEMON IPOOIIEMBI.

115.8.5. [IpeameTHbIe pe3ynbTaThl OCBOCHHUS MporpamMMmbl mo ¢usuke. B
npolecce HU3y4eHHMs Kypca Kypca ¢usumku O0a3oBoro ypoBHs B 11 kiacce
OOy4YaroIINiiCs HAYUYUTCA:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MECTO (DU3UKH B (HOPMHUPOBAHUU
COBPEMEHHONW HAyYHOM KAPTUHBI MHpAa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIOAEH, LEJOCTHOCTh U EIUHCTBO
bu3HYecKoil KApTUHBI MUPA,

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJEIIECH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIN UCTOYHUK CBETA, SAEpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjipa MpH pPELIeHUN (PU3NUECKUX
3a/1ay;

pacrno3HaBaTh (PU3HUYECKUE SIBICHUS (IIPOLIECChl) U OOBSCHATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWS, JEHCTBHE MAarHUTHOTO TOJsA Ha
IPOBOJHUK C TOKOM M JBMXKYIIUWCS 3apsll, dJEKTPOMArHUTHbIE KOJEeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTepdepeHus, AUPpPaKIU W TOJsIpU3alMs CBETa, JUCIEPCUSl CBETA,
dboTtoanekTpudeckuii 3Phext (poTodaddhexT), CBeTOBOE JAaBleHUE, BOSHUKHOBEHUE

JIMHEUYATOTO CIICKTpa aToMa BOJAOpO/Ja, CCTCCTBCHHAdA HW HUCKYCCTBCHHAaA



PaauOaKTUBHOCTB;

OMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (IIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  pPAa3NUYHBIX  Cpeda) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJIb3Yd (DU3UYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIPSXKEHUE, BIEKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoOJsA, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYIIKH, DHEPTUsl JIEKTPUUYECKOIO W MArHUTHOIO MOJEeH, MEepPUoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M CWia TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABWIHLHO TPAKTOBATh (U3UUECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YCHHS U EJAUHMIIBI, YKa3bIBaTh
(GhopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMH BEIIMUNHAMU;

ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, MCIOJIb3Ys
bu3nUecKkue BEJIMYMHBI: CKOPOCTh DSJECKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUsl U UMITYJIbC POTOHA, MEPUO]I MOTypacnaaa, YHEPTUsl CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAUYCHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JAaHHYIO (U3UYECKYIO BEJIWYMHY € JPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHaJIM3UPOBaTh (HU3NUYECKUE MPOIECCHl U ABJICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOIO U MapajIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHUsS SHEPrUH, 3aKOH COXPAHEHUsS HMMITyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MacCOBOr0O 4YMCIia, MOCTysarhl bopa,
3aKOH PaJMOAKTUBHOIO pacnaaa, MpHU 3TOM pa3iudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIpAXEHHUE U YCJIOBHS (TpaHUIlbl, 00JIACTH)

IMPUMCHUMOCTH,



ONpeeNsaTh HalpaBJIeHWEe BEKTOPa MHIYKIIMA MAarHUTHOTO TI0JIsi TPOBOTHUKA
C TOKOM, CUJibl AMriepa u cuibl Jlopenna;

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
dbopmMyIUpoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTAaHOBKY W3 MPEAJIOKEHHOTO 000PYI0BAHUS, POBOIUTH OIBIT U POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEJIUYHH, TPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HWCIOJIB30BaTh W3BECTHBIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

HCCIEIOBAaTh 3aBUCHUMOCTH (DU3UYCCKUX BEIMYMH C HCIIOJIH30BAHUEM
NPSAMBIX HM3MEPEHHUH: MPHU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOJUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS,

coOmro1aTh TpaBuia 0€30MacHOTo TPyJa MpU MPOBEACHUHN HCCICIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TMPOEKTHOU
JESTEIbHOCTH C UCIOJb30BaHUEM HM3MEPHUTENBHBIX YCTPOHUCTB U J1a00OPaTOPHOTO
000opy1I0BaHUS;

pemiaTh pacy€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOaMMBIC JUIA €€ PEIICHHS, MPOBOANTH PAaCUEThl U OIICHUBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh KaueCTBCHHBIC 3a]]a4H: BRICTPANBATh JJOTHYECKH HEMPOTHBOPCUHBYIO
IIETIOYKY PACCYKICHHUM C UCTIOIh30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (UBUYECKUX SIBJICHHI;

UCIIOJIb30BaTh  TPU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIC

nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAIINH U



npeacTaBieHus] y4eOHOM M Hay4YHO-NOMYJIAPHON HMH(pOpMalUU, TOJYYEHHOU M3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyto HH(OpMAIIHIO;

OOBSICHATh MPUHIUIBI JCUCTBUA MAalIMH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHE
TEXHUKH W TEXHOJOTHU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HMKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPHU OOpalleHnH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpeae;

paboTath B TpyHIe€ C BBIIOJIHEHUEM PAa3JIMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, OLICHUBATh BKJIAJ

KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbl B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



