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1. TTACIIOPT PABOYEM NPOI'PAMMBI JTUCIATLJIMHBI

C00.02.01 «Dusnka»

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBbI

Pabouass mporpamma MEXIUCHUUIUIMHAPHOTO Kypca SBISIETCS YacThIO MPOrPaMMBI
MOJATOTOBKM CTICIIUATIMCTOB CPEIHEr0 3BEHA B COOTBETCTBHM C (peaepalabHBIM Trocyaap-
CTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CpEIHEro MpodeCcCHOHATBHOI0 00pa30BaHUs 110
cnernaidbHOCTH 36.02.03 300TeXHUsA, YTBEPKACHHBIM MPUKa3oM MUHHCTEPCTBA MPOCBE-
mennst Poccuiickoii @enepanuu ot 19.07. 2023 r. N 546.

1.2. MecTo y4eOHOIi AMCUMIIMHBI B CTPYKType NPOrpamMMbl NOJATOTOBKH CHENMAJIMCTOB
cpeanero 3BeHa: /{ucnumuna sBisercst npoduibHor (nHIeke COO.02) U OTHOCHUTCS K TPYIIIE
00111e00pa30BaTENbHBIX YI€OHBIX TUCIUIUIMH CPEAHETO IPOPEeCCHOHATHLHOT0 00pa3oBaHus (MHICKC

CO).

1.3. Heau u 3apaum y4eOHOIM JMCUMILIMHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOeHHS y4eOHOil
JTUCIHHUIINHBI:

B pesynbpTare ocBOCHHS AUCIUIUTMHBI 00YYaIOMIUNACS TODKEH 3HATD.

-c)OPMHUPOBAHHOCTH MPEJCTABICHUN O POJIU U MecTe (PU3MKU B COBPEMEHHOM HAYYHOW KapTHUHE
MHUpa, 0 cHCcTeMOooOpa3yomeil poin (U3NKM B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBpE-
MEHHBIX TE€XHOJIOTHH, O BKJIa/Ie POCCUNUCKHUX U 3apyOeKHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAYKU;
(bU3NYECKyI0 CYIIHOCTh HAOJIIOJJaeMbIX SBJICHHI MHUKPOMHpPA, MAaKpOMHpa U Meramupa; posu ¢u-
3UKH B (POPMHUPOBAHUH KPYro3opa U (GyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa IS PEIICHUs MpaK-
TUYECKUX 3a/1a4;

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0yYaIOIIUICs TOMKEH YMeTh:
- pacrno3HaBaTh (pu3nUYecKue sABJIeHNs (TIPOLIECCH]) U OOBSICHSITH MX HA OCHOBE M3YUCHHBIX 3aKOHOB;

- BJAaACTbh OCHOBOIIOJAraronimMu (1)I/IBI/ILI€CKI/IMI/I MNOHATHUAMU U BCIIMYMHAMU, XapAKTCPU3YIOIIUMU cbnane—
CKHEC IIPOLECChI;

- BIIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU U TeopusiMu (3akoH BcemupHoro Tsrotenus, [, II u Il 3axonb!
HrloToHa, 3aK0H COXpaHEHUsI MEXaHHMYECKOW YHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCa, TPUHIUI CYTIePIIO3H-
WU CHII, IPUHITUT PAaBHOTIPABHOCTH WHEPITUABHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHS BEIIEeCTBA, Ta30BbIE 3aKOHBI, MIEPBBIA 3aKOH TEPMOJIHMHAMUKH; 3aKOH COXPaHEHHS AIIEKTPUIESCKOTO
3apsana, 3akoH Kynona, 3akoH Oma 111 ydacTka 1emnu, 3aKkoH OMa ajisl MOJHOU 3JIEKTPUYECKOM LeMH, 3aKOH
Jxoymst - JleHIa, 3aK0H AJIEKTPOMAarHUTHON WHIYKITAHU, 3aKOH COXPAHEHHSI YHEPTHH, 3aKOH MPSIMOIMHEHHO-
r0 pacmpoCTpaHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIIOMIICHIHS CBETA; 3aKOH COXpaHEHHUS dHEP-
TUH, 3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOH COXPAHCHHS YJIEKTPUIECKOTO 3apsiia, 3aKOH COXPAHEHHSI MaCCOBO-
r'o 4ucia, mocTynaTel bopa, 3aKoH pagnoakTUBHOTO pacmaa);

- YBEPCHHO HCIIOJIB30BAThb 3aKOHbI U 3aKOHOMCPHOCTHU IIPHU aHAJIN3C (I)I/I3I/ILI€CKI/IX SIBJICHUH U mpouecCoB;
- YUUTBIBATH I'PAHULIBI IPUMCHCHUA N3YUCHHBIX (1)I/I3I/I‘-ICCKI/IX MOHCHeﬁ;

- IPOBOAUTH IMPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIINYHH, BBI6I/Ipa$I ONTUMAJIbHBIN CIIOCO0 M3-
MCPCHUA U UCIIOJIB3Ys U3BCCTHBIC MCETOJbI OLICHKHN HOFpeH.IHOCTefI I/IBMepeHI/Iﬁ, HUCCICA0BaTh 3aBUCHMOCTEH
(1)I/I3I/I‘-ICCKI/IX BCJIMYMH C UCITIOJIBb30BAHUCM IIPAMBIX I/I3MepeHI/II>i;

- O6TJSICH$ITL HOJIyT-IeHHBIe pe3yJILTaTI)I, I/ICHO.HB?:YS[ (1)I/I3I/IT-IGCKI/IG TeOpI/II/I, 3aKOHBI U IIOHATHA, U ACJIaTh BBIBO-
IIB;



-co0Iro1aTh MpaBwiia 0€30MacCHOTO TPya MPH MPOBEICHUN UCCIIEIOBAHUN B paMKaX yuyeOHOTO SKCIIEPHUMEH-
Ta ¥ y4eOHO-HCCIIe0BATENLCKON AEATENFHOCTH C UCIONb30BaHHEM IHU(POBBIX U3MEPUTENBHBIX YCTPOUCTB
1 1a00paTOPHOTO 000PYIOBAHHUS;

- pemaTh pacdeTHbIE 33Ja4M C SBHO 33JaHHON (U3NIECKON MOIEIBI0, UCTIONB3Ys (pr3mueckre 3aKOHBI U
TIPUHIINTIBL,

- IPUMEHSATH MOJy4YEHHbIC 3HAHUA 1JI OOBSICHEHUs YCIOBUM MpPOTeKaHUs (PU3NUYECKUX SIBICHUH B
MPUPOJIE U VIS IPUHSATHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOW JKU3HU JUIA oOecriedeHus 0e3-
OIIACHOCTH IPH 00pallieHUH ¢ OBITOBBIMU NPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBaMH, COXpaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

[To yue6HOMY mipenmety "dusuka" (yriayOJeHHBIH YpOBEHb) TPEOOBaHUS K IPEIMETHBIM PE3yibTa-
TaM OCBOCHUS YTIyOJICHHOTO Kypca (PU3UKH TOJKHBI BKIIFOYATh TPEOOBAHUS K pe3ylIbTaTaM OCBOE-
HUs1 0230BOr0 Kypca U JOMOIHUTEIBHO OTPaXkKaTh:

1)copMHpOBaHHOCTh MOHUMAHUS POJIM (U3UKU B SIKOHOMHUYECKOW, TEXHOJIOTMYECKOH, colualib-
HOW 1 3THUYECKOU cepax IesTeIbHOCTH YeI0BEKa; POJIH U MecTa (PM3UKH B COBPEMEHHOW HAyYHOH
KapTUHE MHPA; POJIM ACTPOHOMHHU B IIPAKTUYECKOH IESATEIBHOCTH YEJIOBEKA M JajbHEHUIIEM Hayd-
HO-TEXHUYECKOM pPa3BUTHUH;

2)chopMHpPOBAaHHOCTH CHCTEMBI 3HAHUM 0 (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, AeH-
CTBYIOILIMX HA YPOBHSAX MHUKPOMHpA, MAKpOMHUpA U MEraMmupa, IpeJCTaBICHUN O BCEOOIleM Xapak-
Tepe (PU3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (PU3MUECKON TEOpHH, UYTO
MIO3BOJIUT OCO3HAThH POJb (PyHAAMEHTAIbHBIX 3aKOHOB U MPHHIIMIIOB B COBPEMEHHBIX IpPEJCTaBIIE-
HUSAX O MPHUPOAE, MOHATh TPAHHIIBI TPUMEHUMOCTH TEOPUid, BOZMOXHOCTH MX MPUMEHEHUS IS
OIMCaHUs ECTECTBEHHOHAYYHBIX SIBJICHHUI U MIPOLIECCOB;

3)chopMUPOBAaHHOCTH YMEHUSI pa3jiMyuaTh YCJIOBHUS NMPUMEHUMOCTH MoOJelell (PU3NYECKUX Ten U
MPOLIECCOB (SBJICHMI): MHEpIMaTbHAs CUCTEMa OTCYETa, MaTepUalbHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE MajieHue, abCOMIOTHO ynpyras nedopmaius, abCcomoTHO ynpyroe u adco-
JIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIeNIel ra3a, HUIAKOCTH U TBEPAOTo (KPUCTAIITMYECKOT0) Tena,
UJCAIbHOTO Ta3a, TOYEUHBIN 3apsij, OJHOPOJIHOE 3JEKTPUYECKOE IO0JIe, OJHOPOAHOE MarHUTHOE
oJie, TApMOHHYECKHUE KONeOaHUsI, MAaTeMaTHYECKUN MasTHUK, UICAbHBIN MPYKUHHBIA MasTHUK,
TapMOHUYECKHE BOJIHBI, WJEaTbHBIN KoJieOaTeNbHBIM KOHTYp, TOHKas JIMH3a; MOJENeld aToma,
aTOMHOTO $S/ipa M KBAHTOBOW MOJIEJIH CBETA;

4)chopMUPOBAHHOCTh YMEHUSI OOBSCHATh OCOOCHHOCTH MPOTEKAaHUs (PU3NYECKUX SBICHHHA: MeXxa-
HUYECKOE JBM)KEHHUE, TEIJIOBOE JIBUYKEHUE YaCTHIl BEUIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
nBkeHue, auddysus, ucrnapeHue, KUMEHHE W KOHJCHCAlUs, IUIaBJICHHE W KpUCTAJUIM3alus,
HaIpaBJIEHHOCTh TEIUIONEPENaut, 3IEKTPU3ALUN Tell, SKBUMOTEHIUATbHOCTH MMOBEPXHOCTH 3aps-
KEHHOT'O IIPOBOJHMKA, NIEKTPOMArHUTHOM MHAYKIMH, CAMOUHIYKIINH, 3aBUCUMOCTH COIPOTHBIIE-
HUS TOJTYMPOBOAHUKOB "p-" 1 "n-THUMOB" OT Temmeparypsl, pe3oHaHca, HHTep(epeHIINN BOIH, AU-
(bpakuuy, AUCHEPCHH, MOJHOTO BHYTPEHHETo OoTpaxeHus, ¢porodddexr, dpuznvyeckue MpUHIHIIBI
CIEKTPaJIBLHOTO aHaliM3a W paboThl Jazepa, "ambda-" u "Oera-" pacmansl saep, TaMMa-u3TydeHHUE
Azep;



5)chopMupPOBaHHOCTh YMEHUN MPUMEHSTH 3aKOHBI KJIACCHUYECKONW MEXaHHMKH, MOJEKYJSIpHOU (u-
3WKU U TEPMOJUHAMUKH, HIEKTPOJIMHAMUKH, KBAHTOBOW (PM3UKU JJISl aHAIH3a U OOBSICHEHUS SIBJIC-
HUN MUKpOMHpA, MaKpOMHpa M MeraMupa, pa3indarh YCJIOBUs (TpaHULbl, 00JAaCTH) MPUMEHUMO-
CTH (PU3UYECKUX 3aKOHOB, MIOHUMATh BCEOOIUi XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB (3aKOH CO-
XPaHEHUs] MEXaHUYECKOW PHEPruH, 3aKOH COXPAHEHUs MUMITYJbCA, 3aKOH BCEMHPHOI'O TATOTEHHS,
IIEPBBIH 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOrO 3apsia, 3aKOH COXPAHEHUs
SHEPrUM) U OTPAHUYEHHOCTH HCIOIb30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBATh (PU3UUECKHE MPO-
LIECCBI, UCII0JIb3Ys] OCHOBHBIE MOJIOKEHUS, 3aKOHbI U 3aKOHOMEPHOCTU: OTHOCUTEIBHOCTh MEXAHU-
YeCKOro JIBIKEHUs, (POPMyIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO JBIKEHUS, Tpeodpa3oBanus [ anu-
Jes I CKOPOCTH M IepeMElIeHUs], TpU 3akoHa HbroToHa, nmpuHUUMI OTHOCUTENbHOCTH ['anunes,
3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHHUS MMIIYJIbCAa U MEXAaHUYECKON 3HEPIHH, CBA3b
paboThI CHIIBI C U3MEHEHHEM MEXaHMYeCKON 3HEpPruH, YCIOBUS PAaBHOBECHS TBEPIOTO Tela; CBS3b
JIABJICHUSI UJCAJbHOIO ra3a Co CpeIHEW KMHETUYECKOW SHEPrUuel TEIUIOBOTO JIBUKEHUS U KOHLICH-
Tpauuen ero MOJIEKyJl, CBsI3b TEMIIEPATYPhl BELIECTBA CO CPEAHEN KMHETUUECKOM YHEPrUen ero ya-
CTHII, CBSA3b JABJICHMS UCATBHOIO ra3a ¢ KOHLIEHTpaled MOJIEKYJ U €r0 TEMIEpaTypoll, ypaBHe-
Hue MenneneeBa-Kianeiipona, nepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YHEPTUU B TEI-
JIOBBIX IPOLIECCAX; 3aKOH COXPAaHEHUS AIEKTPUYECKOTro 3apsizia, 3akoH KysoHa, MOTEeHIHMaIbHOCTh
3JEKTPOCTATUYECKOTO TOJIsA, MPUHLIUII CYNIEPIO3ULIMM JIEKTPUUECKHUX Mojel, 3akoHa Kyiona; 3a-
KoHbl OMa JuIsl y4acTKa LIeTIH U 11 3aMKHYTOM 3JIeKTpUuecKol 1enw, 3akoH [[xoyins-Jlenna, 3axon
3JIEKTPOMAarHUTHOM MHIYKUWH, paBuio JIeHua, mocTyaaTel CleUalbHOM TEOPUU OTHOCUTEIBHO-
ctu DWHIITelHa, ypaBHeHHE DiHIITeHHa 1715 GoTodddekra, mepBelidi U BTOpoil mocTymnatsl bopa,
MIPUHIIMIT HEeoNpeaeneHHocT [ eii3enOepra, 3aKOH COXpaHEHUs 3apsa, MacCOBOTO YKCIa U dHEp-
TUH B SIIEPHBIX pEaKLUsiX, 3aKOH paJMO0aKTUBHOIO pacnaia;

6)chopMUPOBAaHHOCTH YMEHUM MPUMEHSATH OCHOBOIIOJATAIOIINE AaCTPOHOMUUYECKUE TOHSTHS, TEO-
pUU 1 3aKOHBI JIUIS aHAJIU3a U OOBSICHEHUS (PU3NYCCKUX IMPOIIECCOB MPOUCXOANIMX Ha 3Be37aX, B
3BE3/IHBIX CHCTEMAaX, B MEXKTaJaKTHUECKOM cpejie; ABHKEHUS HEOCCHBIX TEJ, HBOJIIOIMU 3BE31 U
Bcenennoi;

7)chOpMHPOBAHHOCTh YMEHUIN HCCIIE0BaTh M aHAIM3UPOBATH Pa3HOOOpa3Hble (U3NYECKUE SIBIIE-
HUS U CBOMCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSITENIbHBIE UCCIIEI0BAaHNUs B peabHbIX U Jaboparop-
HBIX YCJOBMSIX, YATaTh M aHAIM3UPOBATH XaPAKTEPUCTUKU TPUOOPOB M YCTPOUCTB, OOBSICHATH
MIPUHIUTIBI KX PAaOOTHI;

8)chopMupOBaHHOCTH MIPEACTABICHUM O METO/IaX MOJYUYEeHUS] HAYUYHBIX aCTPOHOMUYECKHUX 3HAHUH;
BIIaJICHHE YMEHHUSMHU CAMOCTOSITENTFHO (hOPMYIHUPOBATH 1€1b UCCIIEOBaHMs (IIPOEKTa), BHIIBUTATh
TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIONINX (PU3NICCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, ITPO-
BEPATh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMU; IJIAHUPOBATH U MPOBOJAUTH (U3MUYECKUE IKCIICPH-
MEHTBI, OTIMCHIBATh U AaHAJIM3UPOBATH IMOTYICHHYIO ITPH BBITOJIHCHUN YKCIIEPUMEHTa WH(OPMAIIHIO,
OTIPEAETISATH JOCTOBEPHOCTD MOJIYUEHHOTO Pe3ybTara;

9)chopMHpPOBAHHOCTh YMEHHsI pellaTh pacueTHbIE 3a/lauM C SBHO 33JaHHOM M HESIBHO 3aJlaHHOU
¢u3nyecKkoil MoJiebI0: HAa OCHOBAHWU aHajW3a yCJIOBHS BbIOMpaTh (hHM3MUECKHE MOJENH, OTBeya-
IolIMe TPEOOBAHUSIM 33/1a4H, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThI (hU3H-
YECKHUX TeOprI IIpH UCIOJb30BAHUN MAaTEMATUYCCKUX METOJOB PCIICHUA 3a/iad, IIPOBOJNUTH pacuc-
Thl HA OCHOBAHMM MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATH PE3YJIbTATHl U KOPPEKTUPOBATH METOMBI



pEILICHUs C YYETOM IMOJIYYeHHBIX pe3yJIbTaTOB; pPelllaTh KaueCTBEHHBIE 3a/1a4H, TpeOyrolue mprume-
HEHMsI 3HAHWH M3 Pa3HBIX Pa3fesioB IIKOJIBHOTO Kypca (M3MKH, a TaK)Ke WHTETPAllUd 3HAHUHA U3
JIPYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBHICTPAWBATh JIOTUYECKYIO IIEMOYKY paccyxkie-
HUH ¢ OMOPOii HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

10)copMuUpOBaHHOCTh YMEHHUI aHATU3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBON M MPOHU3BOJI-
CTBECHHOMU JICATCILHOCTH YEJIOBEKA, CBA3AHHON ¢ (PU3NYECCKUMH MPOIIECCaMH, C IMO3UIUNA IKOJIOTH-
94eCKOi 0E30MacCHOCTH; MPEACTABICHUN O PallOHATHLHOM IPUPOJIONOIH30BAHUH, a TAKKE pa3zyM-
HOM HCIOJIb30BaHUU JOCTHKCHUH HAYKH M TEXHOJIOTHH JIJIS JAITBHEHUIIIETO Pa3BUTHS YEIIOBEYECKO-
ro OOIIECTBA;

11)oBnagenue pa3auuHbIMH crioco0amMu paboThl ¢ nHGopManueld GU3NIECKOro CoAepKaHUs C UC-
MOJIb30BaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHHHA KPUTUYECKOTO
aHaJlM3a U OIICHKH JIOCTOBEPHOCTH MOTy4aeMoi HH(OpMaLIUK;

12)OBJ'IaI[eHI/Ie OpraHnu3allMOHHBIMH W IIO3HABATCIIBHBIMU YMCHUAMHU CAMOCTOATCIBHOI'O HpI/IO6p€—
TCHHUS HOBEIX 3HAHUH B MMpOoLECCCC BLIMMOJIHCHUA IMPOCKTHLIX U y‘~I€6HO'I/ICCH€I[0BaTeJII>CKI/IX pa60T,
YMCHUAIMU pa6OTaTB B I'pyIIII€ € BBIIIOJIHECHUCM PA3JIMYHBIX COLHAJIBHBIX pOJ'ICfI, IJIaHUPOBAThL pa-
60Ty T'pyHiibl, paiuOHAIIBHO PACHPCACIIATh ACATCIBHOCTD B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHUBATH BKJIAZ KAXKAOTO U3 YHACTHUKOB I'PYIIIBI B pECIICHUC paCCManI/IBaeMOI‘/‘I HpO6JICMBI;

13)chopmMupoBaHHOCTH MOTHUBALIMU K Oyaymiei mpodeccuoHaNbHOM JesITeNbHOCTH MO CHelHallb-
HOCTSIM (PH3UKO-TEXHUYECKOTO TTPODHUIIS.

2. CTPYKTYPA U COAEP)KAHUE JUCHUITIJINHBI

2.1. O0beM yueOHOM TMCUMILIMHBI M BBl Y4eOHOH padoThl

Buj yueOHoii padoThl O06bem
4acoB

MakcumanbHasi yueOHasi Harpy3ka (BCero) 164
Obs3arenbHas ayqUuTOpHas yueOHasi Harpy3Ka (BCero) 156
B TOM YHCIIE!
JIEKIIAN 58
nabopaTopHbIe pabOoThI 49
MIPaKTUYECKHUE 3aHSITH 49
KoHTpob
[TpomexxyTounas arrecraius B popme akzamena, op 8




2. TemaTuyeckuii njian u cogep:kanue (ucuumiuabl CO0.02.03 «Puznka»

e | e s e pAGhTS Wy o s B PAGTFS Apoes (e | Oomen o | ozl
1 2
Pa3nen 1 MexaHHKa
Coneprkanne y4eOHOro (JEKIIMOHHOT0) MaTepraia
K Tema 1.1 1 | Mexanuueckoe asmxkenue. [lepememenue. [1yts. Ckopocts. PaBHOMEpHOE MIpsSiMONTUHEH- Z
HHeMaTHYA HOe JIBHKEHHE. Y ckopeHue. PaBHonepeMeHHOe NpsiMOuHeiHOe ABMkeHne. CBoOoaHOE
nagenue [[BukeHue Tena, OpoIIeHHOro MO YTJIOM K TOpU30HTY. PaBHOMEpHOE IBH)KEHUE
110 OKPYKHOCTU. PaBHOMEpPHOE BUKEHHE 110 OKPY>KHOCTH.
IIpakTHyeckoe 3anaTue Nel Pemenue 3anau no temMe «KnHeMaruka u JMHAMUKA Z
JlabopaTopHas padora Nel VicciienoBanus IBMKEHUSI TeJla MO IEHCTBUEM IMOCTOSTHHOM Z
CHUJIBL.
JlabopaTopHas padora Ne2 «VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT Z
BECa TeJIa»
Tema 1.2 Copneprxanue yueOHOro (JIEKIIMOHHOI'0) MaTepuaa
3aKkoHbI Mexa- v > = 7
nuxn Hetotona | 2 | Ilepsbiii 3akon Hetotona. Cuna. Macca. Umnynsc. Bropoit 3akon Hetorona. OcHOBHOM
3aKOH Kjaccudeckoil ¢usuku. Tperuii 3akoH HpioTOHA. 3aKOH BCEMHPHOTO TATOTEHUSI.
Bec. HeBecomocts. ['paButaninonnoe noie. Bec. Crioco6sl u3mepenust maccol Tei. Cuiibl
B MexaHuke. CHIIbI B IPUPOJE: YIPYTOCTh, TPEHHUE, CUJIa TSKECTH.
3 | 3akoH coxpaHeHMs uMnysbca PeaktuBHoe nBuxkeHue. Pabora. MomHocTs. DHeprus. 3a- Z
KOH COXPaHEHHUs MeXaHW4YecKoi sHepruu. IIpruMeHenne 3akoHOB COXpaHEHUs
IIpakTnueckoe 3ansaTne Ne2 Pemenne 3anad no teme «/3ydyeHne 3aKOHOB COXPaHEHUS» Z
Pa3znen 2 OCHOBBI MOJIEKYJ/ISIPHOM (PM3HKH H TEPMOAMHAMHUKH
Tema 2.1 Conepaxanue yueOHOro (JIEKLIMOHHOT0) MaTepuaa
Octionbt moste- 4 | Ocuosusble nonoxxeHust MKT. OnbiTHOe 000cHOBaHKHE OCHOBHOTO nosioxkeHust MKT z
KyJSPHO — KH- . .
HETHYECKOH Teo- MexmMmonekyisspHoe B3aumoerictere Mneanpublil ra3. J[aBinenne raza. OCHOBHOE ypaB-
}I[’]')‘Il%' g‘g?‘i‘/ﬂ"’; Henne MKT nns uneansHoro raza. Ypasaenne MenneneeBa-Knaneiipona. M3omnpoueccs
MpouecChl 1 X rpaduK.
JlabopaTopnasi pabora Ne3 nzyuyeHrne U30TEPMUYECKOT0 H30XOPUUIECKOTO IPOLECCa. Z
Jlaboparopuas padora Ned4. OnpeneieHre OTHOCUTEIbHOM BIAXKHOCTH BO3yXa 2
JlaGopaTopHas pabora Ne5 Onpenenenue ko3 uimenTa BI3KOCTH KHUJIKOCTH Z
YA

IpakTuyeckoe 3ansiTue Ne 3 Pemenue 3agau no reme «M3yyeHrne u30nporeccoBy




Tema 2.3
OcHOBBI TEPMO-
AUHAMHKH

Coneprkanne yd4eOHOTro (JICKIIMOHHOTO) MaTepHaia

5

V3MeHeHne BHYTpEHHEH SHEPruM Tra3a mpu TerIooOMeHe U coBepuieHnn padboTsl. Komm-
yecTBO TeraoThl. [lepBoe Havano TepmoanHamMuku. PaboTa raza npu u300apHOM U3MEHe-
HUM 00bEéMa. DU3MUYECKUI CMBICT YHHUBEPCAJIbHOM Ta30BOH MOCTOsSHHOW. llpumenenune
[IEPBOr0 Ha4yajla TCPMOJAMHAMUKH K U30IIPOLIECCAM.

IMpakTuyeckoe 3anaTue Ned4 Perenue 3a1au no teMe «OCHOBBI TEPMOJAMHAMUKI

Tema 2.4.
CaoiicTBa mapoB

Copepxanue yueOHOTo (JEKIIMOHHOT0) MaTepHrala

[Tonstue da3bl BemecTBa. HacklmeHnHbli nap u ero cBoiicta. BnaxHocTts Bo3ayxa. [1pu-
OOpBI IS ONPEICICHHs BIAXXHOCTH Bo3ayxa. Kumenwe. OT4ero 3aBUCHUT TemIepaTrypa
kunenus. Kputnueckoe coctosinue BemiectBa. [loBepxHocTHOE HaTsKeHHe. CMaynBaHue.
Kamusiprocts. Kanuyuisipasie siBIeHUS B IPUPOJIE, OBITY, TEXHUKE.

Tema 2.6
CaoiicTBa TBep-
AbIX TeJ

Cogeprxkanne y4eOHOro (JIEKIIMOHHOT0) MaTepHasia

7

Kpucrannuueckoe cocrosiuue Bemecta. Jlepopmanus. Tunsl cBsazelt B kpucraniax. Bu-
JIbl KPUCTAJUIMUECKUX CTPYKTYyp. Jedopmamus u e€ Buabl. MexaHndeckoe HampsKeHHE.
3akoH ['yka. [luarpamma pactsbkeHus. TennoBoe pacuupenue TBEpAbIX Ten. [Jedopmanus
u e€ BUAbl. MexaHnueckoe HanpsbkeHue. 3akoH ['yka. Jluarpamma pactsbkenus. TennoBoe
pacIIMpEeHNE TBEPABIX TEIL.

IIpakTnueckoe 3ansaTue NeS Pemenune 3anau 1o reme «CBoiCTBa TBEPABIX TE»

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
dIeKTpUYECcKoe
noJie

Con

ep>kaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepualia

SIBrieHME ANEKTpU3alMU TeNl. DIIEKTPUUYECKUN 3apsa. 3aKOH COXpPAaHEHUs 3apsja. 3aKOH
Kynona. Dnextpuyeckas moctosiHHas. JUanekTpuyeckas NpPOHULAEMOCTh cpefbl. Jlu-
AIEKTPUKH. DIIEKTPUUECKOE TI0JI€ U €T0 HAMPSHKEHHOCTD. [[pUHIIUTT cymeprno3uIiny moJien.
I'padmueckoe m3obpaxkenue mosieir. Pabora, coBepiraemas cuiiaMu Mo MO TepeMertie-
HHUIO 3apsaa. HOTCHHI/IaJ'I " PasHOCTb IMOTCHIUAJIOB. 3KBI/IHOTCHHI/I3J’IBHBIC IMOBEPXHOCTH.
CBsi3b MEX1y HAIPsHKEHHOCTBIO UM Pa3HOCTHIO MOTEHIMAIOB. [IpOBOAHUKH B 3MeKTpUye-
CKOM 1oJ1€e. JIN3IeKTPUKH B 3JIEKTPUUECKOM TIOJIE.

OnexrpoémkocTsb. Konnencarop. CoequHEHNsI KOHAEHCATOPOB. DHEPIHUsl DIIEKTPUUYECKOTIO
0JIS1 3apSKEHHOT0 KOHAEHcaTopa




IIpakTuyeckoe 3ansaTue Ne6 Penienue 3aga4 no reme «JEKTPUUYECKUN TOK U TPOBOJ-
HUKID)

JlaGoparopunasi padora Ne6 «lccrnenoBanue 3JIEKTPOCTATUYECKOTO MO

Tema 3.2
3aK0HBI IOCTO-
AAHHOT0 TOKA

Con

eprkaHue y4eOHOro (JISKIIMOHHOTO) MaTepHasia

10

®u3nyecKre OCHOBBI IPOBOAMMOCTH METAIIOB. [ocTOsSIHHBIN 51eKkTprdeckuil Tok. Cuita
Y TJIOTHOCTH TOKA. Y CJIOBHSI BOZHUKHOBEHUS AekTpuueckoro Toka. IJC. 3akonst Oma.
ConpoTHBICHHE — KaK JIEKTpHUECKas XapaKTePUCTUKA ITPOBOTHUKA. 3aBUCHUMOCTD CO-
MIPOTHUBJICHUS IPOBOJHUKA OT Temneparypsl. [IoHsATHE O CBEPXIIPOBOAMMOCTH

11

ITocnenoBarenbHOE, NapaiieIbHOE U CMELIAHHOE COeIUHEeHNe oTpedureneil. Pabora u
MOILHOCTb IOCTOSIHHOTO TOKa. 3akoH Jxoynsa-Jlenua. TemnoBsle geiicTBUs TOKa

JlabopaTopnas padora Ne7 Onpenenenue J./1.C. 1 BHyTpeHHET0 CONPOTUBIIEHUS UC-
TOYHUKA HAIPSKEHUS

JlabopaTopnasi pabora Ne§ «COopKa 31eKTpUIeCcKOoi 11eNH, U3MEPEHUE CHIIbI TOKa U
HaIPSDKEHUS HA €€ PA3JIMYHBIX YIaCTKaAX».

HpaKanecxoe 3anaTne Ne 7 Pemenue 3aJa4 110 TEMC «3aKOHBI IOCTOSTHHOI'O TOKaY

Tema 3.3.
DJIeKTpUYecKHii

TOK B
Pa3JIHYHBIX
cpenax.

Con

ep>kaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuana

12

DONeKTpUYeCKHii TOK B MeTallaX. OJEKTpOHHbIM ra3. PabGora BbIxoma. DnekTtpuue-
CKUH TOK B dJIeKTponuTax. Jnektponus. 3axoHbl Dapanes. [IpumeHeHue snexkTponusa
B TCXHUKE.

13

OnexTpuueckuid TOK B ra3ax M BakyyMme. MoHuszanus rasa. Bunabl ra3oBbIX paspsiios.
[Tonste o mnazme. CBoOMCTBA M MPUMEHEHHUE 3JIEKTPOHHBIX ITYYKOB.

14

DOneKTpudecKuil TOK B MOJympoBojgHUKaX. CoOCTBEHHAs MPOBOAUMOCTH HMOIYIPOBOI-
HUKOB. [lomynpoBoJHUKOBBIE TPHOOPEI.

IIpakTnyeckoe 3ansitue Ne§ Pemenue 3anau no teme «OJIEKTPUUECKUM TOK B Pa3jIny-
HBIX Cpeliax»

Tema 3.4
MarnuuTtHoe mno-
Je.

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia

15

OTKpbITHE MAarHUTHOTO TOJIsI. [1OCTOSTHHBIE MAarHUTBI 1 MarHUTHOE moJie 3emin. Buxpe-
BOM XapakTEp MArHUTHOIO Mojiss. MarHuTHas noctosstHHas. MarHuTHas IMPOHULIAEMOCTh
cpenbl. ['padrueckoe m300pakeHWe MArHUTHBIX TOJIed. MarHuTHBIE TOJIST TPSIMOJIMHEH-
HOr0 IPOBOJHHUKA C TOKOM, KPYrOBOrO TOKa M coyieHouAa. MarHutHas nHaykuus Bzau-
MOJICCTBUE TOKOB. J[eiiCTBHE MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. 3aKOH Amrepa.
MarauTHBIN TOTOK.

16

PaboTa o mepemMenieHn0 MPOBOJHUKA C TOKOM B MATHUTHOM TToJie. J[elicTBe MarHUTHO-




ro moJs Ha ABwxKyuuics 3apsia. Cuia Jlopenia. JIBuykeHue 3apsiK€HHOM YacTHUIlbI B Mar-
HUTHBIX U JICKTPUUYECKUX TOJISIX

17

HanpsiokenHocTe MarHuTHOTO 10J1s1. CBSI3b MHAYKIIMK M HAMPSHKEHHOCTH MarHUTHOTO TO-
J1. MarnuTtHble CBOMCTBa BellecTBa. KpruBas HaMarHuuMBaHus. MarHutHas 3aluch WH-
dhopmarumu.

IIpakTnueckoe 3anaTue Ne9 Pemenue 3aia4 no teme «MarHuTHOE 10JIe»

Pa3znen 4

Koge0anus u BOJIHBI.

Tema 4.1
MexaHu4YecKH
KoJIe0aHud

Con

epkaHue yu4eOHOro Marepuaa

1

KonebartenbHoe npmwkenue. ['apMoHHUeckue KoneOaHUS M UX XapaKTepUCTHKHU. JIMHei-
HbIE MEXaHWYEeCKHUE KosiebarenpHble cucTeMbl. [IpeBpanienue sHeprun npu KosaedaTesnnb-
HOM JIBIKeHUH. PacripocTpanenue koieOaHuil B yripyroi cpese.

JlabopaTopuasi padora Nel «l3ydeHue 3aBUCHMOCTH TiepHOAa KOJICOAHWUN HUTSHOTO
MasiTHUKA OT JUTMHBI HUTH»

IIpakTnueckoe 3ansitue Nel Pemenue 3agau Ha TeMy «MexaHuueckue KojeOaHus U
BOJIHBD)

Tema 4.2
Yupyrue BoJIHbI

Con

epkaHue y4eOHOro Marepuana

[Tonepeunsle W MPOJOJIbHBIE BOJIHBI. XapaKTEPUCTHKU BOJIHBL. MHTepdepeHlrs BOJH.
[TonsiTue o nudpakiyy BoJiH. 3BYKOBbIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE

Tema 4.3
DJleKTpoMar-
HHUTHBbIE BOJIHBI

Con

CpKaHUC yqe6H0r0 MaTrepurajia

DNEeKTpOMarHuTHOE MO0JIE U €ro PAaclpOCTPaHEHHE B MPOCTPAHCTBE B BHJIE BJIEKTpOMAr-
HUTHBIX BOJH. OTKPHITHIN KoNeOaTeabHbId KOHTYP KaK HCTOYHHMK SJIEKTPOMArHUTHBIX
BOJTH. CBOMCTBA JIEKTPOMArHUTHBIX BOJH. DHEPTUS AJIEKTPOMATHUTHOTO ToJisa. Pusnue-
CKHME€ OCHOBBI PaJIMOCBSI3H.

IIpakTHyeckoe 3anaTHe Ne2 PemieHne 3a7a4 Ha TeMy «YIOPYrue M dJI€KTPOMAarHUTHBIE
BOJIHBD»

Pa3zpgen 5

Onruka

Tema 5.1
IIpupoaa csera.

Con

CpKaHUC y‘-IeGHOFO MaTcpurajia

DJIEKTpOMArHuTHAas MPUPOJIa CBETa. 3aBUCUMOCTh MEK/y JUIMHOW CBETOBOW BOJIHBI U Ya-
CTOTOM 2JIEKTPOMarHuTHLIX Konebanuit CkopocTh cBeTa. CBeTOBOM MOTOK. OCBemEH-
HOCTb. 3aKOHBI OcBemEHHOCTHU. [IpunIun [toiirenca. 3akoHbI OTPaKEHUS CBETA. 3aKOHBI
npenomieHus. [loiHOe oTpakeHue cBeTa.

JlabGoparopHas padora Ne2 «OnpeneneHue nokaszaTesst IPeIoOMICHUS CTEKIIa»

JlaGopaTopHas padora Ne3 «3yueHne uarepdepeHny CBeTa




JlabGopaTopHas padora Ned «M3yuenue nudpakiinu cBETa C HTOMOIIBIO JIa3epar

JlabopaTopnasi pabora NeS OnpeneneHue 1mokasareis NpeloMIEHHs CTEKIIa 4
IpakTuyeckoe 3ansaTue Ne3 Pemenue 3amau Ha Temy «Poromerpus. ['eomerpuyeckas 4
OTTHKA»
B Tema 3.2 | Copepxanne yueGHOro Matepuaina
O?T“,;’;‘ 'c’:feﬁﬁf’“' 5 | KorepeHTHOCTh 1 MOHOXpOMAaTUYHOCTh. IHTEpepeHIus cBeTa, €€ MPOSIBICHUS B IIPUPO- Z
ne u npuMeHeHue B TexHuke. Judpaxmus ceera. Judpakuus csera Ha mienu B napali-
nenpHBIX ay4ax. Jucnepcus ceera. Paznoxkenue 6enoro cBera nmpusmont Lpera ten. Bunabt
cnekTpoB. CrIeKTpaJIbHbIN aHAJIN3.
JlabopaTopnasi padora Ne6 «lI3MepeHne JUIMHBI CBETOBOW BOJIHBI C TIOMOIIBIO TU(paK- 4
LUOHHOM PELIETKN»
JlabopaTopnas pa6ora Ne7 «HaOnroeHue CrjionHOro ¥ JMHEHYaToro CeKTPOBY 4
IpakTuyeckoe 3anaTue Ned4 Perenue 3ana4 Ha TeMy «BOJIHOBBIE CBOMCTBA CBETAY 4
Pa3znen 6 OCHOBBI CTIENNAJbLHO TEOPHUU OTHOCHTEIbHOCTH
Tema 6.1 ConeprkaHue yueOHOro MaTepuaa
OcHoBBI crienu- - - v
AJTLHOM TeopuH WNHBapuaHTHOCTh MOAYJSl CKOpPOCTH cBeTa B Bakyyme. I[loctymarel OiiHmTeiHa. IIpo-
OTHOCHUTE/ILHO- CTPAaHCTBO M BpeMsl CHELHATIbHON TEOPHUHM OTHOCHUTENbHOCTU. CBSI3b Macchl U SHEPruu
cru 6 | cBOOOMHOI YaCTHUIIBI. DHEPTHUS TTOKOSL.
IIpakTuyeckoe 3ansitue NeS Pemenue 3anau Ha TeMy «OCHOBBI TEOPUH OTHOCUTEIIBHO- 4
CTH»
Paznen 7 DJieMeHThl KBAHTOBOM (pU3MKHU
Tema7.1 Coneprkanne y4eOHOT0 MaTeprana
KBautoBasi on- 7 T Tennopoe nsnydenne. PacrpenesicHie SHEPrUH B CIIEKTPE aOCONIOTHO YEPHOTO Tela. Z
THKA KBantoBas runoreza I[lnanka. ®Dotonbl. BHemHuii  ¢orosnexkrpuueckuii 3 eKT.
Buytpennuit ¢porordpdext
IIpakTuyeckoe 3anaTue Ne6 Pemenne 3a1au Ha TeMy «KBaHTOBast ONTHUKa 4
Tema7.2 Coneprkanne ydeOHOro (JJEKIIMOHHOTO) MaTepHaia
®usuka atoma |8 | Pa3BuTHe B3INIAI0B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTPax BO- 2
nopoxa. Anepras moaens atoma. OnbITel D. Pesepdopra.
9 | Mogens atoma Bomopona mo H.bopy. I'mmote3a me Bpoiinsa. CooTHomeHue Heompe- 2
nenéaHocrei ['eiizenOepra. KBanToBbIe reHepaTophI.
IpakTuyeckoe 3anaTue Ne7 Pemienue 3a1au Ha teMy «®Dusuka aroma 4




Tema7.3 Copepxannie yueOHOro (JIEKIIMOHHOT0) MaTepuana

du3zuka aToM- 10
HOT'0 siApa

DKCHEepUMEHTAIBHBIE METOJIbI PETUCTPALlMU 3apsLKEHHBIX YacTUll. EcTecTBeHHas pajauo-
aKTUBHOCTb M €€ BUJbl. 3aKOH PaJMOaKTUBHOIO pacmnajaa. buonorunueckoe NeicTBUE pa-
JIMOAKTUBHBIX n3nydeHu. CocrtaBa TOMHBIX sjiep. OTKPBITHE MO3UTPOHA M HEUTPOHA.

11

Snepusie cuibl. JlegekT Macchl. DHeprus CBsI3W aTOMHBIX siep. BuIbl KOCMHUYECKOTro
n3ydenus. [lornomenne KOCMHYECKOT0 N3ITYyYEHUs B 3eMHOU aTMocdepe. AHTHYACTHIIBL.

12

B3aumnble peBpaleHus BeLlecTBAa U Mojs. JleneHue Tskenblx aTOMHBIX sanep. Llennas
peakuus JeneHus. YIpasiseMmas LenHas peakuus. fAnepHeie peakropsl. [lomydenne pa-
JUOAKTUBHBIX M30TONOB U HUX NPUMEHEHHE B MEIULUHE, MPOMBIIUIEHHOCTH, CEIbCKOM
xo3siicTBe. buonornyeckue AeMCTBUS paJuOAKTUBHBIX H3Iy4EHHI. DJeMeHTapHblE Ya-
CTHLIBL.

IIpakTnueckoe 3ansaTue Ne§ Penenne 3aa4 Ha Temy «®u3MKa aTOMHOTO sIpay

JlabopaTopnasi pabora Ne§ «13yuenue 3akoHa porodPpdexrar

KoHTposib (3K3ameH, ap)

Bcero

||

164




3. 3. YCJIOBUA PEAJIMBAIIUU JTUCHUITJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzarus yueOHOM NTUCIMIUIMHBI TPeOyeT HATMUKS KaOWHETa (U3HKU:

- Yuebnas ayauropus Ne 75 mis npoBeneHUs] y4eOHBIX 3aHSATHHA, BBIITOJTHEHHUS KypCOBOTO IPO-
exTa (paboTbl), B TOM YHCIIE TPYIIOBBIX U MHIAUBUIYaJIbHBIX KOHCYJIbTALUH, TEKYILEro KOHTPOJIS U
MIPOMEKYTOUHOW aTTECTAllMW, OCHAIICHHAs CIEIHaTU3UPOBAaHHON Mebenpio (pabodyee MECTO Mpemno-
JlaBaTes, CTOJbI, CTYJIbsl, Ay IUTOPHAs JOCKa, MOMKa).

TexHuueckue cpeacTBa OOy4eHHUs: HAOOp AEMOHCTPALIMOHHOTO O0OpYyIOBaHUsS - (TEIEBU30D,
NePCOHAIbHBIN KOMIIBbIOTEP(2)); CIeLUaIN3UPOBAHHOE yueOHOE 000PYIOBaHUE - AUCK U TPY3, MUILIH-
METpOBas JIMHENKA, CEKYHAOMEpPHbI, YCTAHOBKA MaTEMaTHUYECKOTO MasTHUKA, BBIIPSIMUTEINb, Mara3uH
COIIPOTHBIIEHUH, HEU3BECTHOE COMPOTUBICHHE (IIPOBOJHUK HUXPOMOBBIN), PEOXOpA, MHUKpOAMIIEp-
METp, BUPTyajbHas JlabopaTopus (GU3MKH, IITAHTCHIUPKYIIb; YIeOHO-HATIISIIHBIE TOCOOUs oOecreyn-
BalOLIME TEMATUYECKHUE WIUTFOCTPALIMK, COOTBETCTBYIOIINE PA0OYMM yU4EOHBIM IIPOrpaMMaM.

VYuebnas ayauropusi Ne 74 s npoBeneHus y4eOHBIX 3aHSATHI, BHIIOTHEHUSI KYPCOBOTO MPOEK-
Ta (paboThl), B TOM YHUCIIe TPYNIOBBIX U HWHAMBUIYAIbHBIX KOHCYJIbTALUI, TEKYILEro KOHTPOJISI U
MIPOMEKYTOUHOW aTTECTAllli, OCHAIICHHAs CIEIHMaIN3UPOBAHHON Mebenpio (paboyee MecTo Mpero-
JlaBaTes, CTOJNbI, CTYJbsl, Ay IUTOPHAs JOCKa, MOMKa).

TexHuueckue cpencTa 00ydeHUs: HA0Op IEMOHCTPAIIMIOHHOTO 000PYAOBaHUS (ayAHO CHCTEMA,
IIPOEKIIMOHHBIN 3KpaH, NPOEKTOP, IEPCOHANBHBIH KOMIIBIOTED), YUeOHO-HAMIAHbIE TOCOOMs o0ecre-
YUBAIOLINE TEMaTUUECKHUE WIUTIOCTPALU, COOTBETCTBYIOIINE padounuM yueOHBIM IIporpaMmam - raje-
pest mopTpeToB (pU3MKOB, My3el (pU3NUECKUX PUOOPOB, BUPTYyaIbHas JabopaTopus (HPU3HKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 or 16.03.2010
000 «tOxnas Codreepnast kommanusi»; Office Standard 2013 Jlutensust Ne 64009631 ot 28.08.2014
OPEN 940142247ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00oHO pacmpocTpaHseMoe MpolnpueTapHoe nporpaMmmHoe obecnieuenue; Google Chrome CroOon-
HO pacmpoctpansemoe [10, munensus freeware; Unreal Commander CBoOomHO pacripocTpaHsiemMoe
10, munensuss freeware; Zoom Tapud bazoseiit CobOomno pacmnpoctpansiemoe [IO,
ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHseMoe MPONPUETAPHOE MPOrpaMM-
Hoe oOecnieuenue; Dr.Web [loroBop Ne PI’A01140022 ot «16» SAuBaps 2025 r. mexay ®PI'BOY BO
«Jlonckoit TAY» u 000 «KOMITAHUA I'HAAJIb®»; 7-zip CBoboano pacmpoctpansemoe 10,
GNU Lesser General Public License; Yandex Browser CBo6osHo pactipoctpansemoe [10

3.2. UudopmanuonHoe odecniedeHne 00y4eHust

Hcnonb3yer-
KonunuecTBo 3Kx3eMm-
Ne Csl TIpH U3Y-
OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE
n\n YCHUH pa3-
/ ccpuika Ha DBC
JICTIOB
1 |Poraues, H. M. ®u3suka. YueOnsiit kype a1 | https://e.lanbook.co 1-7
cpenHero nmpohecCHOHAIBHOI0 00pa30BaHUS : m/book/403874

yueOHoe nocobue ass cno / H. M. Poraues, O.
A. JleBuenko. — 3-¢ u3m., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 312 ¢. — ISBN
078-5-507-49831-4. — Tekcr : 3aeKTPOHHBIH //
UlaHb : 351eKTpOHHO-OMOIMOTEYHAsl cUCTEMA. —
URL.: https://e.lanbook.com/book/403874—

Pexxum mocrtyna: s aBTOpU3. MOJIb30BATEIIEH.

2 [KacwsaoB, B. A. ®usuka : 11-i knace : yriuy0- | https://e.lanbook.co 1-7
MEHHBIN YpoBeHb : yueOHUK / B. A. KachsHOB. m/book/437444
— 12-e u3n., ctep. — Mocksa : [Ipocsenienue,




2024. — 493 c. — ISBN 978-5-09-112752-
2. — TexcT : anexTpoHHbIl // JIaHb : 3mek-
TpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/437444— Pexum
ocTyma: Jyisl aBTOPH3. MOJIb30BaTENIEH.

KacwsinoB, B. A. ®usuka : 10-if kimace : yrimy0-
EHHBIA YpOBEHB : yueOHUK / B. A. KachsHOB.

2024. — 480 c. — ISBN 978-5-09-112414-
9. — TexkcT : anexTpoHHbIl // JIaHb : Amek-
TpoHHO-OnbOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/437420— Pexum
ocTyma: Jyisl aBTOPH3. MOJIb30BaTENIEH.

— 12-¢ u3n., ctep. — Mocksa : [IpocBenenue,
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Axkcenosa, E. H. O0mas ¢usuka. Mexanuka
(rmaBeI Kypcea) : yueOHOe mocobue st cro /
E. H. AkcenoBa. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 128 c. — ISBN
978-5-507-50307-0. — TekcT : 1eKTpOH-
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crema. — URL:
https://e.lanbook.com/book/417869— Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTEIIEH.

https://e.lanbook.c
om/book/417869
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AxkcenoBa, E. H. O6mas ¢usuka. Tepmonu-
HaMUKa ¥ MOJIEKYJIsIpHAst (pU3HKa (TIIaBbI
Kypca) : yaueOHoe nocobue mis cro / E. H.
AxkcenoBa. — Cankt-IletepOypr : Jlanb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — TekcT : anexTpoHHbIl // JIaHb : dyek-
TpOHHO-OnOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/148482 .

— Pexxum poctyma: i aBTOpu3. MOJIb30Ba-
TEJIEH.

https://e.lanbook.c
om/book/148482
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I[OHOJIHI/ITGJ'ILHLIC HCTOYHUKH

KomunuecTBo DK3eM-
IUISIPOB B OMONIMOTEKE
/ ccpuika Ha DBC

Hcnomnb3y-
eTcs Ipu
WU3y4YECHUHN
pasznesos

[TpakTHKyM IO pelICHHIO 3a/1a4 O0IIero Kyp-
ca ¢pusuku. Mexanuka : yaeOHoe mocobue
s crio / H. T1. Kamamawkos, T. B. KoTeip-
jo, C. JI. Kycros, I'. I'. Cniupun. — 2-e usn.,
crep. — Cankr-IlerepOypr : Jlans, 2024. —
292 ¢. — ISBN 978-5-507-50313-1. —
Tekcrt : anexkrponHbIi // JIaHb : 3eKTpOHHO-
oubmmoreunas cuctema. — URL:

https://e.lanbook.com/book/417887— Pexum

https://e.lanbook.co
m/book/417887
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AOCTYyIIa: JJIsI aBTOPU3. MOJIb30BaTEIICH.

[IpakTUKyM IO pEIIeHUIO 3a7a4 M0 00IIeMy
kypcy ¢uzuku. Konebanus u Bosnnbl. OnTHka
: yauebHoe nocobue s crio / H. I1. Kanar-
HukoB, H. M. KoxeBuukos, T. B. Kotsipiio,
I'. I'. Cnupun. — Cankr-IlerepOypr : Jlanb,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — Texcr : anexkTpoHHbIH // JIaHb : 371eK-
TpOHHO-OnOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/153653— Pexum
JOCTyMa: JJisl aBTOPU3. TIOJIH30BATEIICH.

https://e.lanbook.co
m/book/153653
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Tpynos, I'. M. Obmas ¢usuka. Jononxu-
TEJbHBIC MATEPUATBI IS CAMOCTOSTSIIEHOM
paboTsl : yuebHOe mocodbue s crio / I'. M.
TpynoB. — Canxkt-IlerepOypr : Jlanb, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcr : anexkTpoHHbIl // JIaHb : 3I€KTPOHHO-
oubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/146680

— Pexxum mocTyma: s aBTopu3. MOJIb30Ba-
TEJIEH.

https://e.lanbook.c
om/book/146680

AkcenoBa, E. H. O6mas ¢puzuka. Jnexrpu-
YEeCTBO M MarHeTu3M (TJIaBbl Kypca) : yueo-
Hoe nmocobue s cno / E. H. AkcenoBa. — 2-
e u3x., crep. — Cankr-IletepOypr : Jlansb,
2024. — 112 ¢. — ISBN 978-5-507-51639-
1. — Texcr : anexTpoHHsIit // JIanb : a1ek-
TpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/426257— Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTEIEH.

https://e.lanbook.c
om/book/426257
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HaumeHoBaHue pecypca

| Pexkum mocryna

Hayunast anektponHas Oubiuoreka

http://ebs.rgazu.ru

DOrepoccuiickast ceTb pacnpocTpaHeHus paBoBoi nHpopmarmu «KoH-

cynbTanT [ Iimocy

/lwww.consultant.ru

HarronaibHOE aKKpeIMTallMOHHOE areHTCTBO B chepe 0OpazoBaHuUs www.fepo.ru

OdunmansHbiii caiit MUHHCTEpPCTBA CETBCKOTO X035HCTBA M POJIOBOJL- | hitp://www.don-agro.ru
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HaumeHoBaHue pecypca

| Pexum nocryma

crBus PocToBckoit ooactu

OdurmanbHbIN OpTaT MPABUTENHLCTBA POCTOBCKOM 00IacTH

http://www.donland.ru

Caiit m3natenbctBa «lIpocsemnienue» (pyopuka «Dusuka)

http://www.prosv.ru

Caiit u3natensctBa [poda (pydpuka «Dusnka)

http: //lwww.drofa.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIMITJIMHBI

KOHTpOJIB 1 OLICHKA pC3yJIbTaTOB OCBOCHHA y‘-IC6H0ﬁ JAUCHUIIIMHBL OCYIICCTBIIACTCA MpCIoaa-
BaTCJIEM B IIPOLECCE MPOBCACHUA ITPAKTUUCCKHUX BaHHTHﬁ, a TaKXC BBIIIOJITHCHUA O6y‘IaIOH_[I/IMI/ICSI HUH-

AUBUAYAJIbHBIX IPOCKTOB.

Pe3yabTaTnl 00yueHust
(ocBOEHHBIE YMeHMSsI, yCBOEHHbIE 3HAHUS)

@DopMBbI U METOIbI KOHTPOJISI U OIl€H-
KH
pe3yJabTaToB 00y4YeHHUs

B pesynbrare 06yueHus: 00ydaromuics 10KeH:

3HATh.

c(OPMHPOBAHHOCTh IPEACTABICHUHN O POJIU U Me-
cTe (PU3UKU B COBPEMEHHOM Hay4yHOU KapTHHE MU-
pa, o cucreMoobpa3syroleit posu GU3UKU B pa3Bu-
THUU €CTECTBEHHBIX HAYK, TEXHUKHA U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaZIe POCCUMCKUX U 3apyOEKHBIX
YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; (PH3UUECKYIO
CYIIHOCTb HaOJII0AaeMBIX SIBJICHUI MUKPOMUDA,
MaKpOMHUpa U MEraMmupa; poiu Gpu3nuku B HopmMu-
POBaHUU Kpyro3opa U GyHKIMOHAIBHON IPAMOTHO-
CTH YeJIOBEKa ISl PEIICHHUS PAKTUIECKUX 3a/1a4;

VYcerabiit onpoc. Pemenue 3aiad. Beinosnxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3U4ECKUHU JUKTAHT. TecTupoBaHue

YMETh:

pacrno3HaBath (hU3NYECKUe SBIEHUS (IIPOILIECCH) U 00b-
SICHSTh MX HAa OCHOBE M3yYCHHBIX 3aKOHOB;

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HHE pacyeTHOM paboTskl, 1abopaTopHas pa-
6ota. [ToaroroBka u 3amuTta pedepara. Ou-
3U4ECKUU OUKTaHT. TecTupoBanue

BJIaJIETh OCHOBOIIOJIATAIOIIUMH (PU3NIECKUMHU TIOHSTHS-
MU U BEIHMYUHAMH, XapaKTePH3YIOMIUMHU (HU3NUECKUE
IIPOLIECCHI;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacyeTHOI paboThl, J1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBanue

BIIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSIMHU
(3axoH Bcemuproro tarorenus, I, I u 11l 3axonsr Hero-
TOHA, 3aKOH COXPAHEHHS MEXaHHMYECKOW SHEPTruH, 3aKOH
COXPaHEHUS WUMITYJbCa, MPHUHIMII CYTIEPHO3UINHA CHJI,
MIPUHIIUIT PAaBHOIPABHOCTH WHEPIIUAIBHBIX CHUCTEM OT-
cyeTa; MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbIC 3aKOHHKI, TIEPBBIN 3aKOH TEPMOIMHA-
MHKH; 3aKOH COXPaHEHUS JJICKTPUUECKOTO 3apsifa, 3a-
koH Kynona, 3akon Oma /1t ydacTka memnd, 3akoH Oma
JUISL TIOJTHOM AJIEKTPUYECKOW 1enu, 3akoH Jlxoyns -
Jlenra, 3aK0H AJIEKTPOMArHUTHONW WHAYKIIMH, 3aKOH CO-
XpaHEHHS JHEPTUH, 3aKOH MPSMOJMHEHHOTO pacIpo-
CTpPaHECHMS CBETa, 3aKOH OTPAXXCHHUS CBETA, 3aKOH TIpe-
JIOMJICHVSI CBETA;, 3aKOH COXPAHEHWS DHEPTHUH, 3aKOH

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3UYECKUI JUKTaHT. TecTupoBaHue
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COXpaHEHHUS] MMITYJIbCA, 3aKOH COXpPaHEHHs JJICKTpHUYe-
CKOT'O 3apsijia, 3aKOH COXpPaHEHHs MacCOBOT'0 YMCIa, MO-
ctynatsl bopa, 3aKOH paHoaKTUBHOTO pacnazna);

YBEPCHHO MHCIOJIB30BATh 3dKOHbBI W 3aKOHOMCPHOCTH
IIpU aHAJIN3C (1)PI3I/I‘I€CKI/IX SIBIICHUM U MpoLcCCCOB;

VYcrusiii onpoc. Pemenue 3aiayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTopHas pa-
6ora. [loarororka u 3amura pedepara. Ou-
3U4YEeCKUi JUKTAHT. TecTupoBanue

YYHATHIBATh TPAHUIIBI MPUMEHEHUSI M3YYCHHBIX (U3NIe-
CKHUX MOJICIICH;

VYerHb onpoc. Pemenue 3aaa4d. Beinonne-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
6ora. [logrororka u 3amura pedepara. Ou-
3M4ECKUU OUKTaHT. TecTupoBaHue

MIPOBONTH TPSIMBIE M KOCBEHHBIE M3MEpeHws (pusmue-
CKHX BEJIMYMH, BRIOMPAsi ONTHMAIIBHEIN CITOc00 M3Mepe-
HUSl U WCIIONIb3YSl M3BECTHBIE METOJBI OIEHKH ITOTPell-
HOCTEH W3MEpeHHui, HCCleA0BaTh 3aBUCUMOCTEH (Pu3H-
YCCKUX BCJIHWYHH C HCIIOJIB30BAHHUEM IPSAMBIX HU3MEPC-
HHUU,

2

VYerHbi onpoc. Pemenne 3aaa4d. Beinonne-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [logrororka u 3amura pedepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBaHue

OOBSICHATH TIONyYEHHBIE Pe3yJabTaThl, UCHONB3Ys (HU3H-
YECKHE TEOPHUHU, 3aKOHBI U TIOHATHS, U ACJIaTh BBIBOABL;

VYcrabiit onpoc. Pemenue 3aiad. Beinosxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
oora. [TogroroBka u 3amura pedepara. Ou-
3U4YeCKUi AUKTaHT. TecTupoBaHue

pelaTh pacueTHbIE 3aJadd C SBHO 3aJaHHOM (usnde-
CKOW MOJEJbI0, HCIONIB3YsT (U3NYECKUE 3aKOHBI U
MIPUHIHIIBI,

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ota. [loaroroBka u 3amuTra pedepara. du-
3U4ECKUH JUKTaHT. TecTupoBanue

IPUMEHATh NOJYYEHHBIE 3HAHUSA JUI OObSICHEHMS
YCIIOBUN NPOTEKaHUsl (GU3NYECKUX SIBICHUN B IPHU-
pole W Ui MPHUHATUS MPAKTHUYECKUX pEIIeHHH B
MMOBCEAHEBHOMN KM3HU I oOecrieyeHus Oe3omac-
HOCTH TIpU 0OpallleHuH ¢ OBITOBBIMU NMPUOOpaMU U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370pO-
Bbs U COOJIIOJIEHHS] HOPM DKOJIOTHYECKOTO IMOBejIe-
HUs B OKpYKaroLed cpee;

VYcerabiit onpoc. Pemenue 3aiad. Beinosxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUN JUKTAHT. TecTupoBanue

Hmozoewtit kKonmpons:
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