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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

C0OO0.02.01«Puzukxa»

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBbI

Pabouast mporpaMma JUCHUIUIMHBI SBJSIETCS YacThIO MPOTPaMMBI MOJATOTOBKH CHELUAIH-
cToB cpeanero 3seHa B cooTBeTcTBUM ¢ PI'OC no cnenmansHoct CIIO  35.02.05 Arponomus,
HAIpaBJICHHOCTh ATPOHOMHUS.

1.2. MecTo y4eOHOH AUCUMILIMHBI B CTPYKTYpe NPOrpamMMbl NMOATOTOBKM CIEIHAJIHCTOB
cpenHero 3BeHa: /luctuminna sBisercs 6a3oBoit (maaexc COO.02) 1 OTHOCUTCS K TpyIIe o0IIe-
00pa3oBaTeNbHBIX YIEOHBIX AUCIUILUIMH CpeaHEro npodeccuoHanbpHoro oopasosanus (uuaekc CO).

1.3. leau u 3a1a4m y4eOHOH TMCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTaM OCBOCHUS y4eOHOM
AUCHMIIMHBI:

B PE3yiabTaTe OCBOCHU AUCHUIIJIMHBL 06yqa}om1/117lc>1 JOJIDKCH 3HATh.

c(hOPMUPOBAHHOCTH TMPEACTABICHUI O POJIM U MecTe (PU3UKH B COBPEMEHHON Hay4HOW KapTHHE
MHpa, O CUCTeMOOOpa3ymolel poiu (U3MKU B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U COBpE-
MEHHBIX TEXHOJIOTHH, O BKJIAJEC POCCUUCKHUX U 3apyOCKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKU;
(bU3MYECKYIO CYIIHOCTh HAOIIOAAeMbIX SBICHHM MHUKPOMHUPA, MAaKpOMHpa U Meramupa; poiu (u-
3UKHU B (DOPMHUPOBAHUH KPYro3opa ¥ QyHKIIMOHATHHOW IPAMOTHOCTH YEIIOBEKA JUIS PEIICHHS TIPaK-
TUYECKHX 3a/1ay,

B pe3ynbraTe 0ocBOEHUS TUCHUIUIMHBI 00yUYaIOUIUIICS TOJKEH YMETh:
- pacmo3HaBaTh GU3NIECKHE SIBIEHUS (TTPOIECCH) U OOBICHITH UX Ha OCHOBE M3YYCHHBIX 3aKOHOB;

- BJIaACTh OCHOBOIIOJAraroImuMnu (1)I/I3I/I‘I€CKI/IMI/I TMOHATHUAMHU U BECIMYUHaAMH, XapaKTECPUIYIOIHUMHA (I)I/I3I/I‘Ie-
CKHEC IIPOLECChI;

- BJIa/IeTh 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TeopusMHU (3akoH BcemupHoro tarotenus, I, II u III 3axons!
HeroToHa, 3aK0H COXpaHEHUSI MEXaHUUYECKON SHEPTHH, 3aKOH COXPaHEHUs NMITYJIbCa, MIPHHLIMUI CYIEepHO3H-
LU CWJI, IPUHIUI PaBHONPABHOCTH MHEPLUUAIBHBIX CUCTEM OTCUETA; MOJIEKYISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOEHMS BEIIECTBA, Fa30BBIC 3aKOHBI, MIEPBBIM 3aKOH TEPMOAMHAMUKH; 3aKOH COXPaHEHUS IEKTPUIECKOTO
3apsza, 3akoH Kynona, 3akoH Oma ais ydacTka 1enu, 3akoH OMa JuIsl TOJTHON JIEKTPUYECKON LIENH, 3aKOH
Jlxoyns - Jlenna, 3aK0H 3J€KTPOMarHUTHON MHAYKIIMH, 3aKOH COXPaHEHUs YJHEPTUH, 3aKOH MPSIMOJIMHEHHO-
TO PaclpOCTPaHEHUs CBETA, 3aKOH OTPAXKEHHsI CBETA, 3aKOH NPEOMIICHHUS CBETA; 3aKOH COXPAaHEHMsI SHEP-
THH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHMsI AIEKTPUIECKOT0 3apsiia, 3aKOH COXPaHEHHSI MacCOBO-
'O 4ucIIa, ocTyaarsl bopa, 3aKkoH pajinoakTUBHOIO pacnaja);

- YBEPCHHO HCIIOJIB30BATh 3aKOHBI U 3dKOHOMCPHOCTH ITPHU aHAJIN3C (I)I/IBI/I‘{€CKPIX SIBJICHUH 1 IpoLeCCOB;
- YUUTBIBATH I'PAHUIIBI IPUMCHCHUA U3YUCHHBIX (I)I/I3I/I‘ICCKI/IX Moz[eneﬁ;

- IPOBOJUTH NPSIMbIE M KOCBEHHBIC M3MepeHHsI QU3NYEeCKUX BEIMYHH, BBIOMpAs ONTUMAIBHBIN cI1oco0 u3-
MEpEHUS U UCIOJb3Ysl U3BECTHBIE METO/BI OLICHKU MOIPEIIHOCTEN U3MEPEHUMH, UCCIIEI0BAaTh 3aBUCHUMOCTEMN
(hM3UYECKUX BEIMYUH C NCTIOJIB30BAHUEM MPSIMBIX N3MEPEHHI;

- 00BSICHATH IMOJIY4YCHHEBIC PE3YJIbTaThbl, UCIIOJIb3YA q)HSHLIeCKI/Ie TEOPHHU, 3aKOHBI U ITIOHATHUA, U 1€J1aTh BBIBO-
AbL;

-co0II01aTh TpaBuiIa 0€30MaCHOTO TPY/Ia MPH MPOBECHUH UCCIICIOBAaHHUA B paMKaX Y4eOHOTO SKCIIEPUMEH-
Ta U y4eOHO-UCCIIE0BATEIbCKON IEITEIBHOCTH C UCIOJIb30BaHUEM H(PPOBBIX U3MEPHUTEIBHBIX YCTPOMCTB
1 1a060paTopHOTO 000PYIOBAHUS;



- peuiatb paCuCTHBIC 3a4a4u C ABHO BaﬂaHHOﬁ (1)PI3H‘IGCKOI>1 MOZACIIBbIO, UCTIOJIb3YA (1)I/I3I/I‘-IGCKI/IG 3aKOHbI U
MPUHIIAIIBI;

- IPUMEHSATH MOJy4YEHHbIC 3HAHUA 1JI1 OOBSICHEHUs YCIOBUM MpOTeKaHUs (PU3NUYECKUX SIBICHUH B
MPUPOJIE U VIS TIPUHSITHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHON JKU3HU I oOecrieyeHus 0e3-
OIIACHOCTH IPH 00pallieHUH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBaMU, COXPAHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKaIOIIeH cpere;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUIbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4yacos
2023,
2024 r.H.
MakcumanbHasi yueOHasi Harpy3ka (BCero) 164
OO6s13aTenbHas ayuTopHas yueOHasi Harpy3ka (Bcero) 156
B TOM YHUCJIC:
JIEKLIUA 58
nabopaTtopHbIe paObOTHI 49
MIPAKTUYECKHE 3aHITHS 49
Kontpons 8
[Tpomexyrounas atrectanus B popme sx3amena, op




2. TemaTuyeckuii njaH u cogep:;kanue gucuuiuinael CO0.02.01 «Pusukay»

Coaep:xanue yueOHOL0 MaTepHaJia, 1a00paTOpHbIE PAa00THI U MPAKTHYECKHUE 3aHATHHA,

E%'ﬁ%’ﬁﬂ'gia?gﬁ caMocToATebHAsi pa6oTa oﬁyqammnxcnl,? écH);[l))cosaﬂ paboTa (IPOEKT) (eciu npedycmom- ?{gz’gg’ gégggﬁ':[;
1 2
Pa3znen 1 MexaHuka 2023-
2024
Cogeprkanne yd4eOHOro (JEKIIMOHHOT0) MaTepraia
Kl»?}fg{n?ah}xa 1 | Mexanuueckoe asmxenue. [lepememenue. I1yrs. Ckopocts. PaBHOMEpHOE MTpsIMOSIMHENHOE Z 1,2
IBUKEHHE. Y CcKopeHue. PaBHonepeMeHHOE psiMOTHHEeHOe BKeHue. CBOOOIHOE MaieHue
JIBu>keHue Tena, OpOILIEHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
cTu. PaBHOMEpHOE JIBH>KEHHE 110 OKPYKHOCTH.
IIpakTuyeckoe 3anaTue Nel Pemenue 3anau no teme «KuHeMaruka u JHHAMHUKA Z
JlabGoparopuasi padora NellccienoBanus IBUKEHUS Teja MO IEUCTBUEM MMOCTOSIHHOM CHUJIBI. 2
JlabopaTopHas padora Ne2«/ccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Z
Tena»
Tema 1.2 Copepxanrie yaeOHOro (JISKITMOHHOTO) MaTepuaa
3aKkoHbI Mexa- > 1 = o C M i B " o o) " i
ki HeloToHa epBblii 3akoH HptoToHa. Cuna. Macca. Umnynsc. Bropoit 3akon HetoToHa. OCHOBHOM 3aKoH
kiaccuyeckoi ¢usuku. Tperuii 3akon HeroToHa. 3akoH BceMupHoro TsaroteHus. Bec. Heseco-
MocTb. ['paButanimonnoe nosue. Bec. CnocoObl n3mepenus Maccel Ten. Cuiibl B MexaHuke. Cuibl
B IIPUPOJIE: YIPYTOCTh, TPEHHUE, CHJIA TSHKECTH.
3 | 3akoH coxpaHeHHs UMITYJIbca PeakTuBHOE BHOKeHHE. PaboTa. MomHOCTh. DHEprus. 3aKOH CO- Z
XpaHEHUs1 MEXaHNYEeCKOW dHepruu. [IpuMeHeHne 3aKk0HOB COXpaHEHMSI
IIpakTuyeckoe 3ansaTue Ne2 Pemenue 3agau no reme «3yyeHne 3aKOHOB COXPAHEHU S Z
Paznen 2 OcCHOBBI MOJICKYJISIPHOM (PM3MKH H TEPMOAHHAMHMKH
Tema 2.1 Copepxanue yaeOHOro (JISKITMOHHOTO) MaTepuaa
Octosbt moe- 4 | OcuHosuble nonoxenuss MKT. OnbiTHOE 000cHOBaHUE 0cHOBHOTO nooxenust MKT. Mexmo- Z
KYJISIPHO — KH- . .
HETHYEeCKOM Teo- JeKynspHoe B3auMozeiictere neansHelii ras. /Jasnenue raza. OcaoBHoe ypaBHenne MKT miis
111)11)111;171 gg?%’;’_ uaeasbHOro rasza. Ypasaenue MenaeneeBa-Knanelipona. Mzonpoueccs! U UX rpaduku.
NPOLeCcChI JlaboparopHas padora Ne3 n3ydeHne U30TEPMUUYECKOT0 H30XOPHUUYECKOT0 MpoIecca. Z
Jlaboparopnasi padora Ned. Onpenenenne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa Z
JlabopaTopHas padora Ne5 Onpenencaue kodhduieHTa BI3KOCTH KUIKOCTH 2
IIpakTnueckoe 3ansaTne Ne 3 Penenue 3a1au no reme «/3yueHue n30nporeccoBy» Z
Tema 2.3 Copepxanre yaeOHOro (JISKITMOHHOTO) MaTepHaa V4




OcHoOBBI TEpMO-
ANHAMUKH

W3MmeHeHre BHYTpEHHEH YHEPTHH Tra3a MpH TEIiooOMeHe U coBeplieHuu padotsl. KomnuecTBo
TeruioThl. [lepBoe Hagao TepMoanHaMuku. PaboTa raza npu u300apHOM H3MEHEHHH 00BEMA.
®U3UYECKUN CMBIC] YHUBEPCAIBHON Ta30BOM MOCTOSIHHOW. [IpruMeHeHue rnepBoro Hayaia Tep-
MOJMHAMUKH K U30IPOLIECCAM.

IMpakTuyeckoe 3anaTue Ned Perenue 3a1au no teMe «OCHOBBI TEPMOJAMHAMUKI

Tema 2.4.
CBoiicTBa mapos

Conepxanne yaeOHOTO(JEKIIMOHHOT0) MaTepuaa

[Tonstue asnl BemecTa. Hacwlennslit map u ero cBoiictBa. BrnaxuocTts Bo3ayxa. [Ipubopsr
JUI ONpENIENeHUs BIIaXXHOCTU Bo3ayxa. Kumenwe. OTyero 3aBUCHUT TemIepaTypa KHUIIEHUS.
Kpurnueckoe cocrosinue BeniectBa. lloBepxHocTHOe HaTsxkeHue. CmaumBanue. Kanwnmisp-
HocTh. KanusuisipHele siBieHUs B IpUpoJie, ObITY, TEXHUKE.

Tema 2.6
CaoiicTBa TBep-
ABIX TeJa

Copepxanne yueOHOro (JIEKIIMOHHOT0) MaTepuana

7

Kpucrannuueckoe cocrosiHue BemectBa. Jlepopmanus. Tunel cBsizeil B kpuctayiiax. Bumsl
KpUCTANINYECKUX CTPYKTYp. edopmanus u e€ Buasl. Mexannueckoe HampspkeHue. 3akoH [y-
ka. Jlnarpamma pactspkenust. TermnoBoe pacmvpenue TBEpAbIX Ten. Jedhopmauust u e€ BUABL
Mexannueckoe HampsbkeHue. 3akoH ['yka. Jlmarpamma pacTsbkeHus. TennoBoe paciumpeHue
TBEPABIX TEI.

‘ IIpakTuyeckoe 3anaTne NeS Pemenue 3agau no teme «CBONCTBA TBEPIBIX TEI

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
DyleKTpUYecKoe
noJje

Copepxannie yaeOHOro (JEKIIMOHHOT0) MaTepHraa

8

SBnenue neKTpU3aluu Te. IJISKTPUISCKU 3apsl. 3aKOH coxpaHeHus 3apsiia. 3akoH Kyrona.
DneKTpuueckas MocTossHHAsA. [[udnekTpudeckas MPOHUIIAEMOCTh cpenbl. J(MAIeKTpuku. Diek-
TPUYECKOE TI0JIe U ero HanpsokE€HHOCTh. [IpuHImI cymeprio3uiuu nojiei. ['paduueckoe m300-
paxeHnue noneil. Pabora, coBepiiaemasi cuiiaMu mosist 1o nepemenieHuto 3apsaa. [lorenuuan u
Pa3HOCTH MOTCHIIUAJIOB. SKBI/IHOTGHHI/IaHI)HBIe ITOBEPXHOCTH. CBs3b MCXKIOY HaprI}KéHHOCTBIO )51
Pa3HOCTHIO MOTEHIHANIOB. [IpOBOHUKH B AIEKTPUUYECKOM Moie. JMIIEKTPUKU B DIIEKTpUYE-
CKOM TIOJIE.

OnektpoémkocTh. Konaencarop. CoeinHeHNs] KOHEHCATOPOB. DHEPT Ul ANEKTPUUECKOTO MO
3apsHKEHHOI0 KOHAEHCaTopa

IIpakTnyeckoe 3anaTHe Ne6 Pemenne 3anad no teme «NEKTPUUECKUN TOK U TPOBOJHUKN

JlabGoparopHasi padora Ne6 «liccietoBaHNE AIEKTPOCTATHUECKOTO OIS




Tema 3.2
3aK0HBI MOCTO-
SIHHOI'0 TOKA

Con

eprkaHue y4eOHOro (JEKIIMOHHOT0) MaTepraia

10

du3nyecKkue OCHOBBI IPOBOAUMOCTH MeTasuIoB. [locTosiHHBIN 351ekTpruueckuil Tok. Cuna u
IJIOTHOCTB TOKA. Y CJIOBUSI BO3HUKHOBEHMS AekTpruueckoro Toka. IJC. 3akonsl Oma. Comnpo-
TUBJICHUE — KaK JIEKTPUYECKAs XapaKTePUCTUKA MPOBOAHUKA. 3aBUCUMOCTh COTIPOTUBIICHUS
MPOBOJHUKA OT TeMIieparypsl. [[oHsITHE O CBEPXITPOBOUMOCTH

11

[TocnenoBarenbHOE, MapaIeIbHOE U CMELIAHHOE COeMHEHUE ToTpedureneil. Pabora u mom-
HOCTb MOCTOSIHHOTO TOKa. 3akoH Jlxoyns-Jlenua. TernoBsie neicTBUS TOKa

JlabopaTopuas padora Ne7 Onpenenenue J./1.C. 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHHUKA
HaTPSHKCHUS

JladopaTopuasi pa6ora Ne§ «COopKa 3JIeKTpUIEeCKON e , U3MEPEHUE CHIIBI TOKA U HAIIPSI-
YKCHUS Ha €€ Pa3IMYHBIX YUACTKAX).

HpaKTI/I‘{eCKOC 3ansTHue Ne 7 Pemenue 3aJa4 110 TEMC «3aKOHBI IOCTOSTHHOI'O TOKAa»

Tema 3.3.
DJIeKTpUYecKHit

TOK B
PA3IHYHBIX
cpenax.

Con

ep>kaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuana

12

DNeKTpUUeCKUid TOK B MeTajliaX. ODJEKTPOHHbIM ras. Paborta Bbixoja. DJIEKTpUUECKHI TOK
B AJIEKTpoJuTax. JnekTposn3. 3akoHbl Dapanes. IIpuMeHeHne 31€KTpoian3a B TEXHHKE.

13

9HeKTquCCKHﬁ TOK B Tra3aX H BaKyyMc. I/IOHI/I38.LII/I}I rasa. BI/II[BI ra30BbIX pPa3pPAa0B. IIo-
HaTthe o miasme. CBolicTBa U IPUMCHCHUC JBJICKTPOHHBIX ITYYKOB.

14

DNeKTpUYecKuil TOK B MNOIYHpoBoJIHUKaX. COOCTBEHHAs MPOBOJUMOCTH MOJYTIPOBOJAHUKOB.
[TosynpoBOIHUKOBBIE TPUOOPBHI.

IIpakTnueckoe 3ansitue Ne8 Pemenue 3amau mo teme «DIEKTPUUYECKHM TOK B Pa3IMYHbBIX
cpeaax»

Tema 3.4
MarnuuTtHoe mnmo-
Jae.

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia

15

OTKpBITHE MAarHUTHOTO MOJIs. [I0CTOSSHHBIE MarHUTHl 1 MArHUTHOE TOJe 3eMiid. BuxpeBoil xa-
paKTep MAarHUTHOTO MOJisi. MarHuTHas MOCTOSIHHAs. MarHutHas MpoHULIAEMOCTh cpenbl. ['pa-
(uueckoe n3o00pakeHNe MarHUTHBIX TTOJIEH. MarHuTHBIE TIOJIS MPSMOJIUHEHHOTO TTPOBOTHUAKA C
TOKOM, KPYrOBOTO TOKa M COJIeHOWJIa. MarnuTtHas uHAyKuus B3aumoneiicteue TOkoB. [leit-
CTBHE MarHMTHOTO MOJISI HA TPOBOJAHUK C TOKOM. 3aKOH AmMnepa. MarHUTHBIN MTOTOK.

16

Pabora mo nmepemMerieHno MpoBOIHUKA ¢ TOKOM B MarHUTHOM moJie. [{eficTBre MarHUTHOTO TO-
74 Ha ABKymumics 3apsa. Cuna JlopeHna. J[BukeHue 3apsyKeHHOM 4acTUIIBI B MArHUTHBIX U
AJIEKTPUYECKUX MOJISX

17

HaHpH)KeHHOCTL MargutHoro noisg. Css3b HHAYKOUNU W HAIIPAKCHHOCTHU MArHUTHOTO ITOJIA.
MarnuTHbIe CBOMCTBA BeliecTBa. KpuBass HaMarHnurMBaHusi. MarHuTHasI 3aUCh HHOOpPMAITUH.




\ IIpakTuyeckoe 3ansaTne Ne9Penienue 3a1a4 no reme «MaraHuTHOE MOJIE»

Paznen 4 Kosiebanusi u BOJIHBI.
M Tema 4.1 Copneprkanue y4eOHOro Marepurasa
Ifg ﬁgﬁl‘a}eﬁ;‘ " "1 [ Kone6arensHoe amkenne. I'apmoHMYeckue KonebaHMsl U UX XapaKTepucTUKU. JIuHeiinble Me- 2
XaHUUYecKue KosebaTenbHble cucTeMbl. [IpeBpaiienre sHepruy npu KoineOaTeIbHOM JBHKEHUU.
Pacmipoctpanenue konebaHuit B ynpyrou cpese.
JlabopaTopnasi pa6ota Nel «/3y4ueHne 3aBUCIMOCTH TIEpHUOIa KOJIeOaHWH HUTSHOTO MasiTHUKA 4
OT JIJIMHBI HUTW)
IIpakTunyeckoe 3ausitue Nel Pemenne 3agau Ha Temy «MexaHu4ecKkne KoJeOaHUs! M BOJHBDY 4
Tema 4.2 CopepxaHnue yaueOHOro MaTrepuana
Yupyrue BoJIHBI > | ome X I D I 7
pEUHbIEC U MPOAOJbHBIE BOIHBIL. XapaKTepUCTUKHU BOJIHBL. MHTepdepenuns BonH. [lonsarue
0 auQpakuy BOJIH. 3BYKOBBIE BOJHBI. YIIBTPa3BYK U €r0 MPHUMEHEHHE
Tema 4.3 Copepxanue yueOHOT0 MaTepuana
JJieKTpomar- 3 | DAEKTPOMarHuTHOE TOJIe ¥ €ro PAcIpPOCTPAaHEHHE B MPOCTPAHCTBE B BHUJIE DJIEKTPOMArHUTHBIX V4
HHUTHBIC BOJTHBI BOJIH. OTKpPBITHII KOJIeOATENbHBIM KOHTYp KaK UCTOYHHMK AJIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA
3J€KTPOMArHUTHBIX BOJIH. DHEPTHUs SJIEKTPOMArHUTHOrO 1oJisd. Pru3ndeckne OCHOBBI pauOCBs-
3H.
IpakTuyeckoe 3ansaTue Ne2 PernieHue 3amay Ha TeMy «YTIPYrue U dJEKTPOMArHUTHBIE BOJI- 4
HBI»
Pa3nea 5 OnTHKa
" Tema 5.1 ConeprkaHue yueOHOro MaTepuasa
PHpOAa eBetd. 7y DneKTpOMarHuTHas MPUpo/ia CBETa. 3aBUCUMOCTb MEXAY JJIMHOM CBETOBOM BOJHBI M YaCTOTOMN Z
3JIEKTPOMArHUTHBIX Kosebanuit CkopocThb cBeTa. CBeTOBOM MOTOK. OCBEIIEHHOCTH. 3aKOHBI
ocBeméHHOCTH. [TpuHnun [toiireHca. 3aKkoHbI OTpaKeHUs CBeTa. 3aKOHbI TpernomiieHus. [Tom-
HOE OTPaKEHUE CBETA.
JlabGoparopHas padora Ne2«OnpeneneHre noka3aTess NPeJIoOMIIEHUS CTEKIIa 4
JlaGopaTopHas padora Ne3 «3yuenne nuarepdepeHinm cBeTa 4
JlaGopatopuas padora Ne4 «V3yuenue nudpakiivy CBeTa ¢ MOMOUIBIO Jla3epay 4
JlaGoparopHas padora NeS Onpenenenre nokasaress NpeaIoMIIEHUs CTEKIIa 4
IIpakTuyeckoe 3ansaTue Ne3 Pemenue 3amad Ha TeMy «Dotometpus. ['eomeTpudeckasi ONTH- 4
Kay
Tema 3.2 | Copepxanne yueGHOro Matepuama
BoJsiHoBBIE CBOIi- 5 i

‘ KorepeHTHOCTP 1 MOHOXPOMATUYHOCTh. VIHTepepeHIus cBeTa, ee MposiBICHHUs B IPUPOAE U




CTBa CBETa.

npuMeHenue B TexHuke. Judpakuusa cera. udpakuus cBera Ha HIeNU B MapajlyIeNIbHBIX JTy-
gax.Jlucriepcus cBera. Pasnoxkenue Genoro ceera npusmoit [Bera ten. Bunsr ciektpos. Criek-
TpaJIbHbIA AaHAJIN3.

JlabopaTopuasi pa6ora Ne6 «lI3mMepeHne JIMHBI CBETOBOU BOJHBI C TIOMOIIBIO THU(DPAKIINOH-
HOUW PELIETKU»

JlabopaTopnasi pabora Ne7 «HaOnroeHue CIIONTHOTO U JIMHEHYATOrO CIIEKTPOBY

IpakTuyeckoe 3ansaTue Ne4 Penienue 3agaq Ha TeMy «BoJIHOBBIE CBOMICTBA CBETA

Pa3zmen 6

OcHOBBI cCIeNUAJIbLHOMH TCOPUHU OTHOCUTEJIBHOCTH

Tema 6.1
OcHOBEI crienu-
aJIbHOM TeopuH

Con

CPIKAHHC y‘le6HOFO mMarcpurajia

WHBapnaHTHOCTh MOAYJISI CKOPOCTH cBeTa B Bakyyme. [loctynarel OiinmTeiina. [lpoctpancTBo

OTHOCL‘TTI‘;HBHO' 6 |1 Bpems CHEIHMAIbHON TeOpUU OTHOCUTENBHOCTH. CBSI3b MAacChl U PHEPTHUU CBOOOHOM 4acTH-
1bI. DHEPTHUSI TIOKOS.
IIpakTnueckoe 3anaTne NeS Pemenue 3a1a4 Ha TeMy «OCHOBBI TEOPHH OTHOCHUTEIBHOCTHY
Paznen 7 DJieMeHThl KBAHTOBOM GU3NKH
Tema7.1 Copepxanue yueOHOro Marepuana
KBanToBasi on- 7 T Ternosoe msnydenue. PacmpeielieHHe SHEPIMH B CIEKTPE AaOCONIOTHO USPHOTO Tela.
THKa KsantoBast rumore3a ILianka. ®ortonsl. Buemnuit dorosnekrpuueckuii s3¢pexr. BHyTpeH-
HUl poTorPdexT
IIpakTnueckoe 3ansaTue Ne6 Pemenne 3aa4 Ha Temy «KBaHTOBasi ONITHKA»
Tema7.2 Copepxanne yaeOHOro (JIEKIIMOHHOT0) MaTepuana
®usuka atoma | 8 | PazBuTHe B3MIAOB HAa CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPO-
na. Slnepnas mogens atoma. OnbiTel O. Pesepdopna.
9 | Mogens atoma Bomopona mno H.bopy. I'mmote3za ne bpoiins. CooTHOIIeHHE HeonpenaeneH-
Hoctel [eiizenOepra. KBaHTOBBIE T€HEPATOPHI.
IIpakTnyeckoe 3ansaTne Ne7Pemenue 3a1ay Ha TeMy «PHU3MKa aToMa»
Tema7.3 Coneprkanne yd4eOHOTro (JIEKIIMOHHOTO) MaTepHasia
®usuka atoM- | 10 | DKcrepUMEHTaIbHBIE METOBI PETUCTPALIMH 3aPSHKEHHBIX YacTHLl. EcTecTBEHHAs paJriOaKTHB-
HOro ssipa HOCTb U €€ BUJIbl. 3aKOH PaJMOaKTUBHOrO pacnajaa. buonornueckoe nelcTBUE paalOaKTUBHBIX
n3nydeHuil. CocraBa TOMHBIX 7iep. OTKpBITHE O3UTPOHA U HENTPOHA.
11 | SAmepubie cunbl. JledekT Macchl. DHEPTHs CBA3U aTOMHBIX sijaep. Buabsl KocMHYECKOTo H3yde-
Hus. [lornomienne KOCMHYECKOro W3ITy4eHUs B 3eMHOU aTMocdepe. AHTHYACTHILIBI.
12 | BzaumHble nmpeBpanieHus BemecTsa u nojis. Jlenenue Tsxkenbix aToMHbIX saep. LlenHas peak-




uus JeneHus. YmpasiseMas IenHasl peakuus. SnepHsie peaktopbl. [lomydyenue paanoakTHB-
HBIX M30TOIMOB U MX MPUMEHEHHE B MEIUIIMHE, TPOMBIIIICHHOCTH, CEJIbCKOM X03sicTBe. bro-
JIOTUYECKHE JIEHCTBUS PAIMOAKTUBHBIX H3ITYUCHUNH. DJIeMEHTapHbIe YaCTUIIbI.

IIpakTuueckoe 3ansaTue Ne8 Pemenne 3anad Ha Temy «Du3MKa aTOMHOTO SIIpaY

JlabopaTopHas padora Ne8 «3yueHnue 3akoHa ¢hoTodddexrar

KoHuTtpoJsb

O~

Bcero:

164




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HaTMUus KaOuHeTa (U3HKU:

- Yuebnas aynutopust Ne 70 anst mpoBeeHUs: y4eOHBIX 3aHATHH, BBIMIOJIHEHUS] KYpPCOBOTO MTPOEKTa
(paboThl), B TOM YHUCIE TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTECTALMHU, OCHAIIEHHAs CIICUAM3UPOBaHHONH Mebenbio (paboyee MecTo Ipe-
M10/1aBaTesl, CTOJIbI, CTYJIbS, ayJUTOPHAs TOCKA).

TexHuueckue cpeicTBa OOy4eHUS: CIEIHAIM3UPOBaHHOE ydeOHOe 00OpyHOBaHHE - AMCK, TPY3,
MUJUIMMETPOBasl JIMHEHKa, CEeKyHJOMEphl, YCTAaHOBKA MaTEeMaTH4YeCKOr0 MasTHUKA, Yy4eOHO-
HarJsIHbIe TOCOOUs, 00ECTIEYNBAIOIINE TEMATHUECKUE HIUTIOCTPALIMY, COOTBETCTBYIOIINE pabounM
y4eOHBIM IIporpamMmam - mkadbl ¢ GU3nIeCKUMHU IprudopamMu (HarIsgHOE Tocooue)

- YueOHas ayautopus Ne 74 miis npoBeaeHUs YIeOHBIX 3aHSITHH, BBIMTOJHEHUS KypCOBOTO ITPOCK-
Ta (paboThI), B TOM YHCJIE TPYIIIOBBIX M MHAUBHUIYATbHBIX KOHCYIbTAIIUHI, TEKYIIIETO KOHTPOIIS U
MIPOMEXKYTOUHOM aTTeCTallu, OCHALICHHAsl CIEHUAIM3HUpPOBAHHONW Mebenpio (pabouee MecTo
IpenoaaBaresis, CTONbl, CTYJbsl, ayAUTOPHAs JOCKA, MOMKA).

TexHuueckue cpeacTBa 00ydeHus: HA0Op JEMOHCTPALIMOHHOTO 000PYAOBaHUS (ay MO CHUCTEMA,
MPOSKIIMOHHBIA JKpaH, MPOEKTOp, MEPCOHAIBHBIM KOMIIBIOTED), Y4eOHO-HATIISIHBIC MTOCOOUS
oOecreynBaroIe TeMaTUYeCKUEe HWILTIOCTPAIUU, COOTBETCTBYIOIIME PAa0dOYMM y4eOHBIM MpPO-
rpaMmam - rajiepest mopTpeToB GU3UKOB, My3eil (U3NIECKUX IPUOOPOB, BUPTYyaJbHasK 1abopaTo-
pust GU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «Oxnas Codreepnas kommnanus»; Office Standard 2013 Jlunensuss Ne 64009631 ot
28.08.2014 OPEN 940142247Z7E1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOJHO pacHpOCTpaHSEMOE MPOMPUETAPHOE MPOTrPAMMHOE OOECHEUCHUE;
Google Chrome CBob6ogHo pacmpoctpansiemoe I10, munensus freeware; Unreal Commander
CBobonno pacnpoctpansemoe 110, nmuuensus freeware; Zoom Tapud bazossiit CBoOonHO pac-
npoctpansemoe 110, ZoomVideoCommunications, Inc; Skype CoGomHO pacmpocTpaHseMoe
npornpuerapHoe nporpammuoe obecreuenne; Dr.Web JloroBop Ne PI’A01140022 ot «16» SuBa-
ps 2025 r. mexay ®PI'BOY BO «Jlonckoit TAY» 1 OO0 «KKOMITAHUSA T'OHAAJIbD»; 7-zip
CBobonno pacnpoctpansiemoe [10, GNU Lesser General Public License; Yandex Browser Co-
6o11HO pacnpocTpansemoe [10

3.2. UudopmanuonHoe odecniedeHne 00y4YeHust

Hcnonb3yer-
KonngecTBo 3Kx3eMm-
Ne Csl TIpH U3Y-
i OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE deHHH pa-
/ ccpuika Ha DBC
JICTIOB
1 | Poraues, H. M. ®u3uka. YueOHsbIil Kypc 1is URL: 1-7

cpeaHero npodeccruonaabHOro odopasosanus : | https://e.lanbook.co
yueOHoe ocoowue st crio / H. M. Poraues, O.] m/book/403874
A. JleBueHko. — 3-e usm., crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 312 c. — ISBN
978-5-507-49831-4. — TekcT : 3IEKTPOHHBIN
// JIaHb : 2JIEKTPOHHO-OUOINOTEYHASI CUCTEMA.
— URL:
https://e.lanbook.com/book/403874— Pexum
JOCTYIA: JIJIS aBTOPH3. MOJIb30BaTEIICH.

2 | AkcenoBa, E. H. O6mias ¢usuka. Mexanuka | https://e.lanbook.c | 2,3,4,5
(rmaBbI Kypea) : yueOHoe mocobue st cro / om/book/417869
E. H. AxcenoBa. — 2-¢ usn., crep. — CaHKT-




[TerepOypr : Jlanb, 2024. — 128 ¢. — ISBN
978-5-507-50307-0. — TekcT : 37IeKTPOHHBIIH
// JlaHb : 2IeKTPOHHO-OMOTMOTEUHAS CUCTE-
ma. — URL:
https://e.lanbook.com/book/417869. — Pe-
KM JIOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATEIICH. .

Axkcenosa, E. H. O0mas ¢usuka. Tepmoan-
HaMHKa U MOJICKYJIsipHast U3UKa (TIIaBbI
Kypca) : yaeObnoe nocodue amns cno / E. H.
AxcenoBa. — Cankt-IlerepOypr : Jlaub,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — TexkcT : anexTponHbIi // JIaHb : d5ek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482 — Pe-
KUM JIOCTYTIA: JJIsSI aBTOPH3. TIOJIb30BATEIICH.

https://e.lanbook.c
om/book/148482

12,3,4,5

Mskumes, I'. 1. ®us3uka: 10-it knacc: 6a3o-
BbII U YIUIyOJIEHHBIA YPOBHU : y4eOHUK / .
5. Mskumes, b. b. byxosues, H. H. Corckuit
; mon penakuueit H. A. IlapdentheBoit. —
11-e u3n., crep. — Mockaa : IIpocBelienue,
2024. — 432 c¢. — ISBN 978-5-09-112178-0.
— TekcT : anekTpoHHbIi // JIaHb : 31eKTpOH-
HO-OnOnnoreyHas cuctema. — URL:
https://e.lanbook.com/book/408686— Pesxum
JIOCTyMA: JUIsl aBTOPU3. MOJIb30BATEIEH.

https://e.lanbook.c
om/book/408686

Msxkumies, I'. 1. ®usuka: 11-i knacc: 6a3o-
BbIN U YIUTyOJIEHHBIA yPOBHU : yueOHUK / .
S. Maxumes, b. b. byxosues, B. M. Hapy-
ruH ; oA penakuen H. A. [TapdenTbeBoil.
— 12-e u3x., ctep. — Mocksa : [Ipocere-
Hue, 2024. — 432 c. — ISBN 978-5-09-
112179-7. — TekcT : anmeKTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEUHAs cCUCTEMA. —
URL.: https://e.lanbook.com/book/408689. —
Pexum noctyna: asst aBTOpU3. OJIb30BaTe-
Jei.

https://e.lanbook.c
om/book/408689

I[OHOJIHI/ITGJ'ILHLIC HCTOYHUKHU

KomauuecTBo dK3EM-
IUISIPOB B OMONIMOTEKE
/ ccpuika Ha DBC

Hcnone3y-
ercs IpU
MU3Y4ECHUU
pas3aeinoB

[TpakTHKyM IO peIICHHIO 3a/1a4 O0IIero Kyp-
ca ¢pusuku. Mexanuka : yaeOHoe mocobue
s crio / H. T1. Kamamawkos, T. B. KoTeip-
a0, C. JI. Kycros, I'. T'. Ciupun. — 2-e usn.,

https://e.lanbook.co
m/book/417887

12,3,4,5



https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482

crep. — Cankt-IletepOypr : Jlanb, 2024. —
292 c.— ISBN 978-5-507-50313-1. —
TekcT : 25ekTpoHHbIH // JIaHb : AIEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/417887— Pexum
JIOCTYIIA: JJIs1 aBTOPU3. TTOJIB30BATEIICH.

[TpakTHKyM 1O peuIeHuIo 3a7a4 Mo 0o1emMy
Kypey ¢usuku. Konebanus u BomHbl. OnTHKa
: yaeOHoe nocooue mis cro / H. I1. Kamam-
HukoB, H. M. KoxeBuukos, T. B. Kotsipio,
I'. I'. Cnupun. — Cankrt-IlerepOypr : Jlans,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — Texcr : anekTpoHHbIH // JIaHb : 31eK-
TpOoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153653. — Pe-
YKUM JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BATENCH.

12,3,4,57

https://e.lanbook.co
m/book/153653

Tpynos, I'. M. Obmas ¢usuka. Jononxu-
TeJIbHBIE MaTEPUAJIBI ISl CAMOCTOSTEILHOM
paboTsl : yueOHOe nmocodbue s crio / I'. M.
TpynoB. — Cankrt-IletepOypr : Jlans, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcrt : anexTpoHHbIH // JlaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/146680— Pexum
JOCTYyTIA: JUIsl aBTOPH3. TTOIh30BaTEIICH.

https://e.lanbook.c | 1,2, 3, 4,
om/book/146680 6,7

AxkcenoBa, E. H. O6mas ¢usuka. InexTpu-
YEeCTBO M MarHeTu3M (TJIaBbl Kypca) : yueo-
Hoe nocooue s CIIO / E. H. AkcenoBa. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2024. — 112 c. — ISBN 978-5-507-51639-1.
— TekcT : anekTpoHHbIi // JIaHb : 31eKTpPOH-
HO-OnOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/426257. — Pe-

JKAM JOCTyNa: Uil aBTOPU3. MOJIb30BATEIEH.

https://e.lanbook.c 2,3,4
om/book/426257

Ilepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHnoBanue pecypca

Pe:xxum gocrty-
na

HayuHas snekTpoHHas 6M0anoTeKa

http://ebs.rgazu.ru

DOIepoccHiickas CeTh pacipoCTpaHEeHUs PaBoBor HH(POpMa-

1y «Koncynbrant [ Irocy

p://www.consultant.ru

HarmoHasibHOE aKKpeUTallMOHHOE areHTCTBO B cepe oopa- | Www.fepo.ru



https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/148481
https://e.lanbook.com/book/148481
http://ebs.rgazu.ru/
http://www.consultant.ru/
http://www.fepo.ru/

HaumeHoBaHue pecypca

Pexum gocry-
na

30BaHHUA

po10BOIbCTBUS PocToBCKOM 001acTH

OdurmanbHelii calT MUHUCTEPCTBA CEMBCKOTO XO3HCTBA U

http://www.don-agro.ru

OdunmanbHelii nopTan npaBuTenbcTBa PocToBckoi obactu

http://www.donland.ru

Caiit uznarensctBa «IIpocsemenne» (pyopuka «Duszuka)

http://www.prosv.ru

Caiit uznarensctBa [poda (pydpuka «Duzrkar)

http: //www.drofa.ru

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMU:1
YYEBHOU JUCHUIIJINHBI

KOHTpOJ'IB MU OLCHKA pE3yJIbTaTOB OCBOCHUSA y‘IC6HOI>i AUCHUILIMHBI OCYIICCTBIIACTCA IIPEC-
nmoaaBaTeiIcM B MPOUECCC MPOBCACHUA MMPAKTUYCCKUX SaHSITPIfI, a TAaK>KC BBIIIOJIHCHUA O6yanOHlH-

MHUCA UHAUBUAYAJIBHBIX IIPOCKTOB.

Pe3yiabTaTnl 00y4yeHust
(ocBOeHHBbIE YMEHHUS, YCBOEHHbIE 3HAHUS)

@opMbI U METOAbI KOHTPOJISA U Oll€H-
KH
pe3yJbTATOB 00yUeHM I

B pe3ynbrare 00yueHus: 00y4yaroluics J0KEH:

3HATh.

c(OPMHPOBAHHOCTH TPEACTABICHUH O POJIK U Me-
cTe (PM3MKU B COBPEMEHHOM HAayYHOH KapTUHE MU-
pa, 0 CHCTEeMOOOPa3yIOIIeH POIu (PU3NKH B Pa3BH-
TUU €CTECTBEHHBIX HAayK, TEXHUKHU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIa/I€ POCCUNCKUX U 3apyOex HbIX
YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; (PU3HUECKYIO
CYLIHOCTbh Ha0JII0/Ia€MBIX SIBICHUI MUKPOMUpA,
MaKkpoMHUpa U Meramupa; poiu Gpusuku B hopmu-
pOBaHMM Kpyro3opa U GyHKIHMOHAJIbHONW IPaMOTHO-
CTH Y€JIOBEKA JUIsl PEIIECHUS IPAKTUYECKUX 3aay;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM padoThl, 1abopaTopHas pa-
6ota. [logroroBka u 3ammuTra pedepara. Ou-
3UYECKUN JUKTaHT. TecTupoBaHue

YMeETh:

pacro3HaBaTh QU3MUECKHE SBICHUS (IPOLECCH) U 00b-
SICHSITh X HA OCHOBE M3YYEHHBIX 3aKOHOB;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [Togroroska u 3amura pedepara. Ou-
3UYECKUN AUKTAHT. TecTupoBanue

BJIaJACTh OCHOBOIIOJIararonmyMu (1)1/13I/I‘IGCKI/IMI/I IIOHATHA-
MH W BCJIWYHMHAMH, XAPAKTCPUIYHOIINUMU (1)I/I3I/I"IGCKI/I€
MMPOLCCCHI;

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HHE pacyeTHOM paboTskl, 1abopaTopHas pa-
6ota. [ToaroroBka u 3ammuTta pedepara. du-
3U4ECKUI JUKTaHT. TecTupoBaHue

BJIAJICTh 3aKOHOMEPHOCTSAMHU, 3aKOHAMH U TEOPHUIMU
(3akon BcemmpHoro Tsroterus, I, II u III 3akonsr Hero-
TOHA, 3aKOH COXPAHCHIS MEXaHMIECKOU SHEPTHH, 3aKOH
COXpaHEHHUSI HUMITYJIbCa, TPUHIAI CYMEPIO3UIMN CHII,
MIPUHITATT PaBHOTPABHOCTH HHEPITHATBHBIX CHCTEM OT-
cdeTa; MOJEKYISIPHO-KHHETUICCKYIO TEOPHUIO CTPOCHHS
BEIIIECTBA, TA30BBIC 3aKOHBI, IEPBBIA 3aKOH TEPMOIUHA-
MHKH; 3aKOH COXpaHEHUS DJICKTPUUECKOTO 3apsiia, 3a-
koH KynoHa, 3akon OMa ass yyacTka uemnu, 3akoH Oma
JUIsL TIOJTHOM d»JeKTpuyecko nenu, 3akoH Jlkoyns -

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacdyeTHOU paboThI, TabopaTopHast pa-
6ota. [loaroroska u 3ammuTta pedepara. du-
3U4ECKUU JUKTAHT. TecTupoBaHue



http://www.don-agro.ru/
http://www.donland.ru/

Jlennia, 3aK0H 2MEKTPOMArHUTHOW MHIYKIIUH, 3aKOH CO-
XpaHCHUST SHEPTHM, 3aKOH TMPAMOJIMHEHHOTrO pacmpo-
CTpaHEHHUsI CBETA, 3aKOH OTPAKCHHS CBETa, 3aKOH Mpe-
JIOMJICHHSI CBETA, 3aKOH COXPAaHEHHs DHEPTHH, 3aKOH
COXpaHEeHUSI MMITYJIbCa, 3aKOH COXPAHCHUS DJICKTpHUE-
CKOT'O 3apsijia, 3aKOH COXPaHEHHsI MAaCCOBOr'0 YHCIIa, MO-
cTynathl bopa, 3aK0H pagHoaKTUBHOTO pacmaja);

YBEPEHHO HCIIONB30BaTh 3aKOHBI M 3aKOHOMEPHOCTH
MIpH aHaM3e (PU3MUECKUX SIBIICHUI U TIPOIECCOB;

VYerHbl onpoc. Pemenue 3aaa4d. Beinonse-
HHE pacyeTHOM paboTskl, 1abopaTopHas pa-
6ota. [lonroroBka u 3amura pepepara. Ou-
3U4ECKUN OUKTaHT. TecTupoBaHue

YUUTHIBATh TPAHMIIBI MPUMCHEHUS W3YYCHHBIX (pr3mue-
CKHX MOJIETIeH;

VYcrubiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacyeTHOUN paboThl, TabopaTopHas pa-
6ora. [TogroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

MPOBOJUTE TPSIMBIE M KOCBEHHBIC M3MEpeHUs (pu3mue-
CKUX BEJIMYWH, BRIOUPAst ONTHUMAJIbHBIA CIIOCO0 M3Mepe-
HUSI U UCIIONb3Yyd U3BECTHBIE METOAbI OLIEHKHU IMOIpPEIl-
HOCTEW W3MEPEHHUH, MCCIICIOBATh 3aBUCUMOCTEH (hU3M-
YECKUX BEJIMYMH C HKCIIOJb30BAHUEM IMPSAMBIX H3MEpe-
HUH;

2

VYcrusiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
oora. [Toarororka u 3amura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

OOBSICHATH TIONyYEHHBIE Pe3yJabTaThl, UCHONB3Ys (U3H-
YECKHE TEOPHUHU, 3aKOHBI U TIOHATHUS, U JENIaTh BBIBOJBL,

VYcerabiii onpoc. Pemenue 3aiad. Beinosnne-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [logroroBka u 3ammuTra pedepara. du-
3U4ECKUU OUKTaHT. TecTupoBaHue

pelaTh pacueTHbIe 3aJadd C SBHO 3aJaHHOW (usuye-
CKOW MOJICTIbIO, HWCTONB3Ysl (U3HYECKHE 3aKOHBI U
MIPUHITUIIBL,

VYcrabiit onpoc. Pemenue 3aiad. Beinosxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
oora. [ToaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

IPUMEHATh NOJY4YEeHHBbIE 3HAHUS Ui OObICHEHMS
YCIIOBUN NPOTEKaHUsl (PU3MUECKUX SIBJICHUU B MpH-
pole W Ui NMPHUHATUS MPAKTHUYECKUX pEIleHHH B
MMOBCEAHEBHOMN KM3HU I oOecrieyeHus Oe3omac-
HOCTH TIpU 0OpallleHNuH ¢ OBITOBBIMU NMPUOOpaMU U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370pO-
Bbs U COOJIIOJIEHHS] HOPM DKOJIOTHYECKOro IMOBejie-
HUs B OKpYKaroLIen cpee;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [logroroska u 3amura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

Hmozoevlii Konmpons:

IK3amen, op




		2025-08-06T14:09:59+0300
	Ширяев Сергей Григорьевич
	Подпись документа




