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PABOYAAd HNPOI'PAMMA

ITo mucimnmae b1.0.13 dusuka

Hanpagnenune nmoaroroBku 18.03.01 «XuMHUYeCKask TEXHOTOTHS
[Tpodunb/mporpamma _XuMuyeckasi TEXHOJIOTUSI OPTaHUYECKUX BEIIECTB;
XUMHUYECKasi TEXHOJIOTHSI BBICOKOMOJICKYJSIPHBIX COCIWHEHUN; XUMUYecKas TeX-
HOJIOTHS IPUPOJIHBIX SHEPTOHOCUTEICH U YITIEPOIHBIX MATEpUAJIOB

KBanmudukanus BeITyCKHIKA_OaKaiaBp

dopma oOydeHus: ouHas

@akynbTeT _TeXHOIOTMYECKUN

Kadenpa-pazpaborunk padoueit mporpammbl Luki GU3nKo-MaTeMaTHUYECKUX JIAC-

LUIUIAH
Kypc, cemectp Kypc 1, cemectp 1,2

Yacrl 3adeTHBIE € IMHUIIBI
1 cem/2 cem 1 cem/2 cem
Jlexiuu 18/18 0,5/0,5
[TpakTHyecKue 3aHATUS -/18 -/0,5
JlabopaTopHbIC 3aHATHS 36/18 1/0,5
KoHTponb caMoCcTOATENbHON PabOTHI 45/ 45 1,25/1,25
CaMocTosiTenbHas padoTa 45 | 45 1,25/1,25
®dopwma aTTecTanuu (4achl Ha KOHTPOJIb) | 1 cem - aK3ameH 1/1
(36)
2 ceM — 3K3aMeH
(36)
Bcero 360 5/5

Hwxuexkamck, 2021 r.



Pabouass mporpamMma coctaBiieHa ¢ ydetoM TpeOoBanuii demeparbHOTO TOCYIAp-
CTBEHHOTO0 00pa3oBaTebHOIO CTaHAapTa Bbicliero oOpazoBanusi (Ne 922 or
07.08.2020) mo nanpasienuto_18.03.01 «Xumudeckas TEXHOJIOIHs» Ha OCHOBAHUHU
ydeOHoro 1j1aHa Habopa oOydaromuxcst 2021 r.

Pa3zpaboTunk nporpaMmsi:
[Ipodeccop nukia hrU3nKo-MaTeMaTUHICCKUX TUCIUILIAH

o
Bro> E.B. SIxoBieBa

Pabouas mporpamMma paccMOTpeHa W OJ00peHa Ha 3acelJaHuu [UKIa (U3HKO-
MaTeMaTUYeCKuX AUCIUILINH, mpoTokos oT 01.03. 2021 r. No 7

3aB. nukiiom GDMJ] el T.I'. Makycesa

COI'1ACOBAHO
[IpoTokoun 3acenanus kadeapsl HedhrexuMmyeckoro cuHTE3a, peajin3yrouen mojaro-
TOBKY OCHOBHOU 00Opa3oBaTenbHOil mporpamMmbl oT 24.03.2021 r. Ne 8

3aB. kapeapoit HXC %[ i T. b. Munuranues




1. Ilenu océoenus oucuuniaunsl

[enstmu ocBOCHMSI TUCITUTUTMHEI DU3MKa SBIISIOTCS

a) popMuUpOBaHWE 3HAHWNA O COBPEMEHHOH (U3NYECKOW KapTHHE MHpa, a
TaK)Ke TPEJCTABICHUNA O (PYHIAMEHTAIBHBIX (DU3MUECKUX TIOHATHAX, 3aKOHAX M
TEOPHUAX KIACCHYECKOW M COBpEMEHHOW (PU3MKH, METOAaX (PU3UIECKOro HCCIeo-
BaHUS;

0) oOydeHHe TEXHOJIOTUU TOTYYCHHs IKCIIEPUMEHTATBHBIX JaHHBIX, CO3/a-
HUU U OOCYXXJICHUH THUIIOTE3 MPHU MOHUMAHWHM OTPAHUYCHHOCTH MOJIEIBHBIX METO-
JIOB, TIPOBEPKE THITIOTE3 OMBITHOM MyTEeM, MPEEMCTBEHHOCTH HAYYHBIX 3HAHWH, Ba-
PUATUBHOCTH TIOJIXOJIOB TIPH aHAIN3E (PU3NUECKHUX SIBJIICHUN U MTPOIIECCOB;

B) 00y4eHue crocodaM MpuMeHeHus Hanboee OO0MX 3aKOHOB 1 MTPUHITUTIOR
(bU3UKY B TPAKTUYECKON JACATEIHHOCTH;

') PaCKPBITHE CYITHOCTH TIPOIECCOB, MPOUCXO/SIINX B PA3IHMUHBIX (HH3HUC-
CKUX SIBJICHUSX;

1) BOCIIUTaHUE OCHOB IU(GPOBOM IPaMOTHOCTH TPU PEIICHUH OIPEACICHHOTO
KpyTa 3a/1ad mOoCpe/ICTBOM HH(OPMAITMOHHO-aHATUTHIECKUX HHCTPYMEHTOB;

€) NMPUBUTHE HABBIKOB U CIIOCOOHOCTEN COCTABIISITH (PU3UUECKHE MOJEIH TH-
MOBBIX MPO(dEeCCUOHATBHBIX 337a4, HAXOAUTh CIIOCOOBI UX PEIICHUN U UHTEPIPETH-
poBaTh NMpodecCuOHANbHBINA ((PU3NYECKUIT) CMBICT TOJIYYEHHOTO pe3yJsibTara C Io-
MOIIbIO HH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

) O3HAKOMJICHHME M TMPAKTHYECKOE OBJIAJICHHE OOydYaIolUXCsS C METOJaMHU
CTAaTUCTHUYECKOW 00pabOTKM W aHanmM3a SKCIECPUMEHTAIBHBIX TaHHBIX Pa3IMIHOU
PUPOBI C TPUMEHEHUEM WH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

2. Mecmo oucyunaunvl (M00y1) 6 CMpPYKmype 0CHOBHOU 00pazoeamelib-
HOUL NPOZpammol

Jucnummaa Pusnka oTHOCUTCS K 00s3amenvrot 9actu OOIT u popmupyer
y OakajaBpoB MO HaNpaBJICHUIO MOJTOTOBKH XMMHUYECKas TEXHOJIOrHs Habop 3Ha-
HHM, YMEHUM, HABBIKOB U KOMITCTCHIIUH.

JUis yCHEemHOTro OCBOEHUS! AUCUUIINHBI 6aKaiaép MO HANpaBICHUIO MOJrO0-
TOBKM XHMHYECKAs TEXHOJOTHs JOJDKEH OCBOMTH MaTepuaj IPEAIIeCTBYIOIIHNX
JUCLUIUINH:

a) b1.0.12 Mamemamuka

Haubonee crporoe u 3pdexkTuBHOE H3NI0KEHUE Kypca (DU3MKH BO3MOKHO
TOJIBKO MPU KCIOJB30BAaHUM BCETo amnmapara BbICIIEd MaTeMaTuku. B wactHOocTH
HEOOXOJMMBI 3HAHUS MO CJEAYIOIIMM pasliefiaM: 3JEMEHThl BEKTOPHOW aireOphl,
muddepeHranbHOe U UHTErPabHOE UCUUCIIEHUE, (DYHKIIMM MHOTHX NEPEMEHHBIX,
nuddepeHranbable ypaBHEHUS, KpaTHbIe U KPUBOJMHEWHbBIE MHTETpasibl U UHTE-
rpajibl 10 MOBEPXHOCTH, psiabl Pypbe, 3JIEMEHTB TEOPUU BEPOSITHOCTENW U MaTeMa-
TUYECKOW CTATUCTUKHU U Ap.

OpnHako, n3y4eHue BbICIIEH MAaTEMATUKH BEAETCS MapajulesIbHO C U3YYEHUEM
¢uzuku. [lorToMy npu u3noxxkeHuu Kypca (pu3mku HeoOX0aUMO oOparaTh BHUMa-
HUE OOYYaIOIIMUXCS HAa BBEACHHE PA3IMYHBIX MAaTEMaTHUYECKHUX MOHSATHI U CHMBO-
JIOB, @ MHOTA M MPUBOJUTH KPATKUE CBEIAEHUS IO OTIEIbHBIM BONPOCAM BbICHIEH




MaTeMaTHKU. BBIBOABI HEKOTOPHIX (U3UYECKUX 3aKOHOMEPHOCTEH, OCOOCHHO B
NEePBBIX pazaenax (HU3MKU, 1eIeco00pa3HO U3IaraTh B YIPOUICHHOM BUJE.

0) b1.0.17 Obwas xumus

N3yuenue oO11elt XUMUU BEJIETCA MapaliebHO C U3YYEHUEM TaKUX pa3/esioB
(GU3UKY KaK 3JeKTPUYEeCTBO, MarHETU3M, OINTUKA U siiepHas ¢usuka. [Ipu ux ocso-
€HUU HEOOXOJIMMBI 3HAHUSI 00 aTOMHO-MOJEKYJISIPHOM YYEHUU U MEePUOAUYECKOM
3aKOHE, CBOMCTBAX XUMHUUYECKUX 3JIEMEHTOB, CTPOCHUE aTOMOB U MOJIEKYJI, XUMUYE-
CKOM CBSA3M M 32aKOHOMEPHOCTAX MPOTEKAHUSI XUMHUYECKUX PEAKIIHM.

8) b1. 0.02 Qunocogus

®duszuka oueHb TECHO CBsizaHa ¢unocodueit. OCHOBOW HAYYHOTO MOHUMAHUS
(bu3NYECKUX MPOIECCOB SBISETCS yUYEHUE O JUATCKTHUYECKOM MaTepHallu3Me, O
(dopmax CylecTBOBaHMS U ABWXKEHUS Mmartepud. OpHako, W3ydyeHue (U3HKU He-
CKOJIBKO MpeauiecTByeT u3ydeHuto ¢uimocopuu. [losTomy npu paccMOTpeHHH
KPYNHEUIINX OTKPBITUHA B 00J1aCTU (PU3UKU, TAKUX KaK 3aKOHBI COXpaHEHMsI U Ipe-
BpalICHUS YHEPTUH, BTOPOTO 3aKOHA TEPMOJMHAMUKH, PUHLUIIOB OTHOCUTEIIBHO-
CTH B MEXAHUKE U B DJIEKTPOJAMHAMHUKE, YCTAHOBIICHHUS OCHOBHBIX IMOHATHI IrpaBU-
TAlMOHHOT'O M 3JEKTPOMATHUTHOIO MOJIEH, KOPITYCKYJISIPHO-BOJHOBOTO Jyalu3Ma,
IIPUHIMIIA HEOIIPEAEIICHHOCTH U IIPUHIMUIIA JIOIIOJIHUTEIBHOCTH, IIOHATUI O HElpe-
PBIBHOCTH M JUCKPETHOCTH, OTKPBITHI B 00JACTH AEPHON (PU3MKU U (PUMKH 3Jie-
MEHTapHBIX YacTUL[ HEOOXOAMMO MOKAa3bIBaTh MPOTUBOPEUUS MEXKIY CYLIECTBYIO-
HIMMU PA3IUYHBIMU (QUIOCO(PCKUMHU HAIpPaBICHUSMHU, MPU 3TOM LEIECO00Pa3HO
oOpaTUTh BHUMAHUE HA BBISIBJIIEHUE CYIIHOCTH TEOPUHU CAMOOPraHU3ALMHU U CTPYK-
Typbl QU3UYECKUX CHUCTEM.

HNucuuminna ®Pusuka SBISETCS NPEANISCTBYIOMEH M HeoOXxoauma s
YCHEMIHOTO YCBOEHUS MOCIEAYIOIUX TUCIHUILINH:

a) 51.0.21 Qusuyeckasn xumust

JIJis yCHenIHOro OCBOSHUS JUCHUIUTUHBL « Dusuueckas xumusy NoTpeOyroTcs
0a30Bble 3HAHUS, MOJTYYEHHbIE NPU WM3YUEHHMM 3JIEKTPOJIM3a U MEpeHoca TOKa B
IIEKTPOJIUTAX, a TAK)KE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH JUISI PACCMOTPEHHUS
XUMHUYECKOT0 U (pa30BOT0 PaBHOBECHS.

0) 51.0.23 Ilpuknaonas mexanuka

Cnenyer ynenutb 0coboe BHHMaHUE M3YYEHHMIO KMHEMAaTHYECKUX BEJIMYUH
MEXaHUKH, 3aKOHOB IMHAMHUKH TIOCTYNATEIBHOTO U BPAIATEIbHOTO IBUKEHHUS.

8) 51.0.24 Texnuueckas mepmoouHamura

ba3oBbie 3HaHUSI OCHOBHBIX 3aKOHOB KJIAaCCHUECKOW TEPMOAMHAMUKHA HEOO0XO0-
UMbl JI7I1 OCBOCHMSI MPUHLIUIIOB PabOThl TEPMOAMHAMUYECKUX M XOJIOAMIBHBIX
LMKJIOB TEIJIOBBIX MalIWH, pacCMOTpeHusi sHepreruyeckoro Oamanca u KIIJ[ pe-
aJIbHBIX MAIIVH.

2) b1.0.27 Qusuxo-xumust 6b1COKOMONEKYIAPHBIX COCOUHEHULL

Crnenyet yaenuTh oco00e BHUMAaHHE M3YyYEHHIO CTPOEHUS MOJMMEPOB, pas-
JMYHBIX METOJIOB UX CUHTE3a U XUMHUUECKHUX MPEBPAIICHUN UCTIONb3YsT (U3NYECKUE
OCHOB IPOTEKAOIIUX MPOLECCOB.

3HaHUsA, TOMyYEHHBIC MTPU U3YYCHUH TUCHUIUIMHBI PU3MKA, MOTYT OBITH HC-
M0JIb30BaHbI NMPHU MPOXOKIECHUU TMPAKTUK U BHITIOJHEHUH BBITYCKHOM KBaIH(HKa-
IIUOHHOM pabOTHI.



3. Komnemenyuu u unouxamopvt 00CMUNCEHUA KOMHEmMeHUuu o00y-
yarowezocs, hopmupyemole 6 pe3yibmame 0C60EHUA OUCUUNTUHDL

HNucnummaa ®uszuka, VK-1 Cnocoben ocywecmenams nouck, Kpumuieckui
AHanU3 U CUHmMe3 UHQpOpMayuu, NPUMeHsIms CUCMEMHBLU N00X00 Ol peuleHus: no-
CMABNIeHHbIX 3a0ay

VK-1.1 3uaem memoouxu noucka, coopa u 0opabomku ungopmayuu,; axmy-
AnbHble POCCULICKUE U 3apYOedCHble UCOYHUKY UHpopMayuu 8 cghepe npogeccuo-
HAbHOU 0esIMenbHOCIU,; MEemo0 CUCTEMHO20 aHAIU3A.

VK-1.2 Ymeem npumenams memoouku noucka, coopa u oopabomku ungop-
Mayuu,; ocyujeCmeiames KpUmudeckull aHaiu3 u cunmes uHgopmayuu, noay4eHHou
U3 PA3HLIX UCTNOYHUKO8, NPUMEHAMb CUCTNEMHDBIL NOOX00 O/ peuleHus NOCMaeiel-
HbIX 3a0ay

VK-1.3 Bnaoeem Hasvikamu noucka, coopa u obpabomku, Kpumuieckoeo
AHanU3a U CUHmMe3a UHGOPMayuu, UCNONAb308AHUS CUCTNIEMHO20 N00X00a 0/ peule-
HUsL NOCMABNIEHHbIX 3a0aY.

B pezynomame oceoenusn oucyuniunvl 00y4aOuuiica 00JMHCeH:

1) 3namo:

a) MeTo/ bl ¥ MPUHIIUIIBI KPUTUYECKOTO aHAM3a OCHOBHBIX (PU3NYECKUX MOHS-
TUW, SBJICHUM M 3aKOHOB MEXaHUKU, MOJEKYJISIPHOW (PU3MKH U TEPMOJUHAMUKH,
ANEKTPOTEXHUKH, ONITUKH, IAEPHON GU3UKU U UX MATEMATUYECKOE OMUCAHUE;

0) MeToI0JIOTHI0 CUCTEMHOIO0 TMOJX0/a K PEHICHUI0 MPOOJIEMHBIX (U3Hye-
CKHX 3a]1ay;

B) CTaHAAapTHBIE MPOrpaMMHbIE CPEACTBA JJIsl PEIICHUs 3a7a4 B 00JacTH IJa-
HUPOBAHUSI DKCIIEPUMEHTA,;

I') COCTaB CPEJCTB TEXHOJIOTHYECKOTO OCHAUIEHUS, TEXHOJIOTMUYECKUE BO3MOXK-
HOCTH ¥ 00JIaCTU NIPUMEHEHHSI MaTeMaTHUYEeCKUX METOJIOB M aJIrOPUTMOB TIpH 00pa-
OO0TKe JIaHHBIX SKCTIEPUMEHTA.

2) Vmemo:

a) BBISIBIIATH POOJIEMHBIC CUTYallUd B (PU3UUYECKUX SIBJICHUSX U MpoIleccax B
YCTPOMCTBAX PA3IMUHON (PU3HUECKOU MPUPOJBI HA OCHOBE aHAllM3a, CUHTE3a U a0-
CTPAaKTHOTO MBIIIJICHHUS;

0) cobupaTh JaHHBIC O CIOKHBIM MPOOIEeMaM, BO3HUKAIONIUM B MPOIECCE
OCYUIECTBJIECHUSI MPO(PECCHOHATBHON AEATENbHOCTH, ONPENENsiTh, WHTEPIPETUPO-
BaTh M PaHXUPOBATh MOJIyYECHHbIC 3HAHUS;

B) BBIJIBUTaTh MHHOBAIIMOHHBIE UJICH M BBIpA0ATHIBATH CTPATETHIO JCHCTBUM 110
pelIeHuI0 MPOOJIEMHBIX CUTYaIlMi, TBOPUECKU MPUMEHATh 3aKOHBI (PU3UKU TIPU pe-
IIEHWU PACUETHBIX U KAYECTBEHHBIX 3aJ1a4, UCIIOJIb30BaTh OCHOBHBIC MPUEMBbI 00pa-
OOTKH 3KCTICPUMEHTAIILHBIX JTAHHBIX;

') UCKaTh UH(GOPMAIIUIO B OTKPBITHIX HCTOYHUKAX;

1) XpaHUTh JaHHBIC C UCITIOJIH30BaHUEM OOJAYHBIX CEPBUCOB M 00JIAYHBIX TEX-
nosioruit (Yandex Disk, Google Drive, Koofr u ap.);

€) HUCIOJIb30BaTh WH(POPMAITMOHHO-aHATTMTUIECKUE WHCTPYMEHTHI IS paOOTHI
C JJaHHBIMU.

3) Braoems:



a) MCTOJaMU 3KCIICPUMCHTAJIBHOTO UCCIICTOBAHUS TJII PCIICHUA (1)H3H‘-ICCKI/IX

3a/1a4 B CBOCH IpeaMETHON 00J1acTH;

0) HaBbIKAMU KPUTUYECKOTO aHaIn3a (PU3NUECKUX SIBJICHUN B TEXHUYECKUX
yCTPOMCTBAX U CUCTEMAX;
B) HaBbIKaMH pabOThI C OTKPBITHIMU JIaHHBIMU;
I') HaBbIKAMHU pacueTa CTATUCTUYECKUX IMOKA3aTeJIeil NaHHBIX C IPUMEHEHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;
J1) CIIOCOOHOCTBIO JeNaTh BBIBOJBI M TPE3EHTOBATh PE3YIbTAaThl 00pabOTKH

JTAHHBIX.

4. Cmpykmypa u cooepycanue oucyuniunvl Quzuxa
OO6mrast TpyTI0€MKOCTh JUCIUIUIMHBI cocTaBisieT 10 3aueTHBIX eauHUI], 360

qacCoB.
Ne Pa3nen Buabl yueOHoii padoThI OneHovnble
Il | AHCUMILIMHBI | o (B yacax) cpeacTBa AJs npo-
/m 2| Jexuun | Ilpaktu- | Jlabopa- | KCP | CPC | BedeHHs IPOMEKY-
E yecKue TOPHBIE TOYHOH aTTeCTallumn
o 3aHATUS | PaOOTHI 1o pasaejiaM
Qusuueckue 1 8 - 18 15 15 Tecm, Koncnekm no
1 | ocnosbt mexa- CPC, 3awuma nabo-
HUKU PAamopHuLX pabom
Oxzamen 1 cemecmp
Monexynapnasa | 1 7 - 12 15 15 | Tecm, koncnexm no
2 | ¢usuka u CPC, 3awuma nabo-
mepmMoOuHa- pamopuwix pabom
MUKa Ixzamen 1 cemecmp
Dnekmpuue- 1 3 - 6 15 15 | Tecm, koucnexm no
3 | cmeo  (Dnek- CPC, 3awuma nabo-
mpocmamuxa). PAmopHuIX pabom
Ixzamen 1 cemecmp
Dnekmpoou- 2 3 6 6 8 8 Tecm,  npakmuue-
4 | namuxa cKue 3a0anus, pac-
YyemHast paboma,
3awuma nabopa-
MOPHBIX pabom
Ix3amen 2 cemecmp
Onekmpomae- | 2 4 6 6 8 8 Tecm,  pacuemnas
5 | Hemusm. paboma, KOHCheKm
no CPC, npakxmuue-
cKue 3a0anus, 3a-
wuma aabopamop-
HbIX pabom
Ikzamen 2 cemecmp
Onekmpomae- | 2 2 - - 6 6 Konnokeuym
6 | Humnvle xone- (no paszoeram 5-6),
Oanus u 80IHbL koucnekm no CPC
Ix3amen 2 cemecmp
Teomempuue- 2 3 6 6 8 8 Tecm, KoIIOK8UYM




7 | ckasa u 6oaHO-
845 ONMUKA.

no pasoeny 7, 3a-
wuma 1abopamop-
HbIX pabom, KOH-
cnekm no CPC,
npakmuyeckue  3a-
O0aHus, KOHMPOIbHAA
paboma Ne 1

Ix3amen 2 cemecmp

8 | Keanmoso- 2 3 - - 8 8 Konnoxeuym no pas-
onmuyeckue deny 8,
A81eHUs koucnekm no CPC
Ix3amen 2 cemecmp
9 | Qusuka sopau | 2 3 - - 7 7 Konnoxeuym no pas-
anemenmap- deny 9, koncnekm no
HBIX Yacmuy. CPC, xoumponvHas
paboma Ne 2
Hmozosoe mecmu-
poeaHue

Ix3amen 2 cemecmp

NUTOI'O 36 18 54 90 90

dopma aTTecTanuu 1 cemecmp — sx3amen (36 u.)

2 cemecmp — sk3ameH (36 u.)

5. Cooepotcanue neKyuOHHBIX 3aHAMUI RO Memam C yKa3zaHueMm GpopMupy-
€MBIX KOMIIETEHIINHN

HOCTH.

2.OCHOBHBIE  3aKOHBI
nuHamMuku.  Hmmynec,
pabota, »Heprus. 3ako-
Hbl COXpaHEHUsS HWM-
MyJIbCa U SHEPTHUU.

(lexyus 6  ¢hopme
«cmyoenm 6 poau npe-
nooasamensy. llo 603-
MOACHOCIU AeKyus
2omosumcs 8 guoe npe-
3eHmayuy cpeocmeamu
MS PowerPoint,
Google Presentations,
Canva, Sway u op.).

Yron mnoBoporTa,
CKOPOCTb,
HUE.
3akonsl HproToHa. 3akoH
BcemupHoro tarorenus.
3aKOH COXpaHEHUs HMITYJb-
ca. DHeprusi, paboTa, MOII-
HocTh. KuneTmueckass sHep-
THsl. [TorenmansHast
SHEPTrHUsl. [HoTenuumanpHas
SHEPTHsl Tella JBUIKYIIETOCS
MoJ JACUCTBUEM CHJIBI TSXKe-
ctu. [loTeHnmanpHas SHEPTH
yrpyro aeGopMHUpOBAHHOTO
Tena. 3aKOHbl COXPAHEHUS B
MEXaHUKe. YIpyrue Hu He-
YIPYTUe CTOJKHOBEHMS TEll.

yTIIOBast
yIJI0BOE YCKOpe-

Ne | Paspen nuc- | Ya- Tema Kpartkoe HHH“::TO-
n/n | UUILIMHBI ChI JeKIIHOHHOTO cojep:KaHue ot
3aHATHSA TneTeHIHI

1 | Qusuueckue 8 | 1. Mexanuka nocryna- | [IpoctpanctBo, Bpemsi, JBH-
OCHOGbL  Me- TEJIBHOTO ¥  Bpalla- | XKeHHue, CKOpoCTh, yckopenue. | VK-1.1,
XQHUKU TenpHOTO  ABIKeHMs. | [Ipocteiimme Buasl neuxe- | VK-1.2,
JIBI>keHHe 1O OKpYX- | HUS MaTepuayibHOW Touku. | VK-1.3.



http://www.google.com/intl/ru/slides/about/

3. Mexanuka Bpama-
TEJIHLHOTO ABIKEHUS

4 Mexanuka  KoJjebOa-
TEJIbHBIX JBUKECHUN

Bpamaromuiit  MmomeHt. Mo-
MEHT HWHEpUUU. MOMEHTHI
MHEPLMM TEJI MPOCTEUIICH
¢dopmbl.  DHeprus  Bparmia-
TEJIBbHOTO JIBUJKEHUSI TBEPAO-
ro tena. Teopema Llreiinepa.
OCHOBHBIE YpaBHEHHUs JUHa-
MUKH BpalIaTEJIbHOTO JBHU-
JKEHUsA. 3aKOH COXpaHEHUs
MOMeHTa uMitysbca. Kuneru-
YyecKas SHEprusl Bpallarolle-
rocs Tena.

lNapmonnueckue konedaresb-
Hble JBIWKEeHUs. CKOPOCTh U
YCKOpPEHHE MpU TrapMOHHYE-
CKuX KojeOaHmsx. ['apmonHm-
yeckud ocuwurarop. Ilpy-
SKMHHBIN MAasATHHK.
®dusznyeckui MasTHUK. Ma-
TEMaTUYECKHUI MasTHHK.
DHeprus Npy rapMOHUYECKUX
kosjebanusx. CroXeHue Ko-
nebaHU{ OJHOTO HampasJe-
HUSL U1 OAMHAKOBOM YacCTOTHI.
CnoxxeHue B3aMMHO IE€pIIEH-
TUKYJISPHBIX KOJIEOaHUH.

Monexynap-
Has uzuxa u
mepmoouHa-
MUuKa

1.MonekynspHo-
KHHETUYECKass TEOpHs
ra3os.

2.IlepBoe Hauano Tep-
MOJIMHAMUKH.

3.BTropoe Hauano Tep-

OcHoBHbIe TTOJI0keHnsT MKT.
Makpockonnueckue — Imapa-
METpbl. YpaBHEHHE COCTOSI-
HUS HaeadbHOro rasa. I'azo-
Bble 3aKOHBLI. Dusnueckuit
CMBICII YHUBEPCAJIIBHON Ta3o-
Boii  mocTtosHHOM. CwmecH
HaeanbHBIX Ta3oB. OCHOBHOE
ypaBHeHue MKT. Cpennss
JUTMHA CBOOOAHOTO TMpobera
MOJIEKYIL. D¢ dexTrBHBIHI
JTUaMeTp MOJICKYJI.

Cpenusis sHEeprusi MoJIeKyI.
Pacnpenenenue BHyTpeHHEM
SHEPTHUU IO CTETEeHSIM CBOOO-
nel.  BHyTpeHHsss sHeprus
HjacaIbHOro raza. TemioTa u
pabora. Pabora pacmupeHus
raza. llepBblii 3aKkOH TEpPMO-
JIMHAMUKHA U €r0 MPUMEHEHUE
K M30MpOoLeccaM.

O6parumble 1 HEOOpaTUMBIE

VK-1.1,
VK-1.2,
VK-1.3.




MOJIWHAMHUKH. Peas-
HBIC I'a3bl U )KUAKOCTH.

npoueccol. Kpyrosoil mpo-
nece. Iukn Kapno u ero
KIIJI nms maoeanpHOro rasa.
Outponusa. Bropoil 3akoH
TEPMOAMHAMUKHU.
YpaBHeHuUe Ban-nep-
Baansca. da3oBbie Tmepexo-
nbel. BHyTpeHHsis sHeprus pe-
QJIBHOTO Tasa.

Onexmpuue-
cmeo  (Onek-
mpocmamu-
Ka)

1.DnexTpocraruka

DnexTpuuecKuil 3apsl. 3aKoH
Kynona. Dnektpudeckue mo-
1. HanpsbkeHHOCTE M 1O-
TEHLHAI 3JIEKTPOCTATUYECKO-
ro 0JI, Pa3HOCTh
noteHuuanos. Ilone 3nek-
TpU4ECKOro aumnois. [lupky-
JSAUMA HAIPSHDKEHHOCTU MOJIS.
[ToTok BekTOpa HaNPSKEHHO-
ctu. Teopema I'aycca s
3JIEKTPOCTATHYECKOTO  MOJIS.
DIEKTPOEMKOCTh  YEJUHEH-
HOI'0 MPOBOAHUKA. B3anmuas
3nexkTpoeMKocTh. KoHneHca-
TOpPbl M WX COEIUHEHMS.
DOHeprusi  3JIEKTpoCcTaTHye-
CKOTI'O IOJISL.

VK-1.1,
VK-1.2,
VK-1.3.

Onexmpoou-
HamuKa

1.ITocTosHHBII
TPUYECKUH TOK.

2. DIeKTpUYECcKue

QJICK-

TOKH

B MCTaJlJIaX, BAKYyM¢C U

rase.

DNEeKTPUYECKUI TOK, CHJIa U
IJIOTHOCTh TOKa. CTOpOHHUE
CHJIBL. DIIEKTPOABUKYIIIAS
cuja W HampspKeHue. 3aKoH
OMma B KIIaCCUYECKOH DJIEK-
TPOHHOW TEOPHUH IPOBOJU-
MocTH MeTauioB. PaGora u
MOIITHOCTH TOKa. 3akoH J[xo-
yis-Jlenna. Coenunenne
MIPOBOTHUKOB. IIpaBuno
Kupxroda nans pa3BerBnéH-
HBIX IeTeH.

BbIBOJL OCHOBHBIX 3aKOHOB
ANEKTPUYECKOTO TOKA B KJlac-
CHUYECKOH TEOpUHU DIIEKTPO-
MIPOBOJHOCTH METAJIIIOB.
PaGora BBIXOJA DIEKTPOHOB
n3 MerawioB. OCHOBBI 30H-
HOM TEOpUH NPOBOAUMOCTH
TBepabIx Ten. [lomympoBon-
Huku. CoOCTBEHHass W TMpH-
MecHasi MPOBOAUMOCTH IOJTY-
IIPOBOJHUKOB. DJIEKTPOHHO-
npipouHblid mepexon. Ilomy-
MPOBOJIHUKOBBIE  MPHOOPBI.
Tpansuctopsl.  Monuzanus

VK-1.1,
VK-1.2,
VK-1.3.




razoB. HecamocToATenbHbIN
ra3oBbiii pazpsa. Camocrtosi-
TEJbHBIM Ta30BBIM pa3psig U
€ro THIIbI.

Onexmpo-
MacHemu3M.

1.MarauTHoe 11051€

2. DeKTpoMarHuTHas
WHTYKITHUS.

MaruuTHOE MOJE U €ro Xxa-
paKTEpUCTUKU. 3akoH buo-
Cagapa-Jlaniaca u ero mpu-
MEHEHHUE K pACU€Ty MarHuT-
HOro mojsi. 3akoH Awmriepa.
MarauTHoe B3aMMOJICHCTBHE
TOKOB. MarHuTtHasi mOCTOSIH-
Hasg. Cuna Jlopenua. [{upky-
JSAUMS  BEKTOpa MAarHUTHOU
WHJIYKIMA MarHUTHOTO MOJs
B Bakyyme. [loTtox Bektopa
MarHuTHOM HHAYKUUH. Teo-
pema ['aycca i1t MarHUTHOTO
nonsi. PaGora mo mepemerie-
HUIO MPOBOJHUKA U KOHTYpa
C TOKOM B IIOCTOSSHHOM Mar-
HUTHOM TIOJIE.

SIBneHue >IeKTPOMarHUTHOU
uHaykuuu. 3akoH dapanes-
Makcgemia. Bpamenue pam-
KM B MarHutHoMm mnosie. UH-
OyKTUBHOCTh KOHTypa. Ca-
MOWHIYKIIHUS. B3anmnas
uHAyKnug. Tpancdopmarop.
DHeprusi MarHUTHOTO TOJIS.
MarHuTHbII MOMEHT  DJIEK-
TPOHOB M aTOMOB. J{[namarHe-
TUKH, napamarHetuku. dep-
POMarHeTH3M.

VK-1.1,
VK-1.2,
VK-1.3.

Onexmpo-
MAcHUMHbLE
Konebanus u
BOJIHbL

1 DaexTpoMarHUTHbBIE
Kose0aHusl.

KonebarenbHblit KOHTYD.
BbIHyXJIeHHBIE 3JIeKTpOMar-
HUTHBIE KOJeOaHUs, €ro am-
wmrtyna u ¢asa. Pe3onanc.
[IepeMeHHBIH TOK.

VK-1.1,
VK-1.2,
VK-1.3.

T'eomempuue-
CKas U 80JIHO-
8as OnmuKa.

1.OnemenTsl  reomer-
puueckoil ontuku. Mu-
TeppepeHus CBETA.
Judpakuus csera.

OCHOBHBIE 3aKOHBI T€OMET-
pUYecKorM ONTHUKH. TOHKHE
nuH3bl. M300paxenue mnpen-
METOB ¢ nomouibto JnH3. Ko-
TepPEHTHOCTh U MOHOXPOMO-
TUYHOCTb  CBETOBBIX BOJIH.
WNnrepdepennuus ceera. Un-
TepdepeHuss OT JIBYX Kore-
PEHTHBIX HMCTOYHUKOB. Crio-
co0BI HaOII0AeHUS
uHtepdepennmu ceera. HMH-

VK-1.1,
VK-1.2,
VK-1.3.




2. BzaumoneiictBue
AIIEKTPOMArHUTHBIX
BOJIH C BEIIECTBOM.
[Tonsipusanus ceera.

TepdepeHIus cBeTa MpH OT-
pPaKEHUH OT TOHKHX TICHOK.
[Ipumenenne  uHTEpdepeH-
nuu ceera. Judpakuus cse-
ta. [lpunmun TIroiirenca-
@®penenst. 3o0Hbl  DpenHens.
Judpaknus cBeTa OT OJHOU
menu. JudpaknuonHas pe-
nietka. Pazpemaromas cro-
COOHOCTh ONTHYECKUX MpPHU-
OOpOB.

Hucnepcuss  cBera.  Jek-
TPOHHAsl TEOPUS AUCTIEPCHH.
EcrectBeHHBId W MOJIAPU30-
BaHHbIN CcBeT. 3akoH Mainro-
ca. CriocoObl MmoTy4yeHus Mo-
JSIPU30BAHHOTO CBETA.

Keanmoso-
onmuueckue
A6/IeHUA

1.KBanToBasi mpupoja
W3IIy4YCHHUS.

2.951eEMEHTHI KBAaHTOBOM
bu3uKu.

TemnoBoe uzmyuenue. 3ako-
Hbl Kupxroga. 3akoHs! uzimy-
yeHust cBera. POoTo3IIEKTpH-
yeckuii  dpdexr. Dopmyna
A.DWHIITeliHA UIST BHEITHETO
dotorddekra. Macca U uMm-
nyJabC POTOHA.

Mopemn aroma TomcoHa u
Pezepdopna.  JIuneituatsrii
CIIeKTp aTtoma Bojopoaa. Ilo-
crynatel bopa. Teopus crtpo-
€Husi aToma Bojaopoza no bo-
py. Hudpaxus
MHKpoyacTull. Bomssl 1e
bponns.

CooTHoIIEHHE HEOoIpeIeeH-
Hocreil ['eiizenbepra. BonHo-
Basg (QYHKIUS U €€ CTaTUCTH-
yeckuid  cMmbica.  OOee
yYpaBHEHUE [Ipénuurepa.
VYpasuenue lllpénunrepa nms
CTallMOHAPHBIX COCTOSTHUI.

VK-1.1,
VK-1.2,
VK-1.3.

Qu3zuxa s0pa
u

s/1eMeHmap-
HbIX yacmuy.

1.9nemMeHTHI
ATOMHOTO SI7pa.

¢buzuku

OO6mue cBeaeHus 00 aromax
U sapax. DHeprus cBasu. [e-
ekt maccol smpa. Pagmoak-
TUBHOE M3Ty4e€HUE W €ro BU-
Jbl. 3aKOHBI PaIMOAKTUBHOTO
pacnaga. BpemeHHble Xapak-
TEPUCTUKU PaJAHOAKTUBHOTO
pacnana. M3mepenue paauo-
AKTUBHOTO U3IIy4EHHUS.
Snepubie peakuun. Hckyc-
CTBEHHAsl PaJMOAKTUBHOCTD.
ITo3uTpoH. DJIEKTPOHHBIN 3a-

VK-1.1,
VK-1.2,
VK-1.3.




xBar. Jlemenue simpa ypasa.
Hennas peaxkuusa. SAnepHbii
peaktop. TepmosinepHast pe-
aKIIMsL.

Tunel B3aMMOJEHCTBHS 3Jie-
MEHTapHbIX vacTull. OCHOB-
HbIE CBEJEHUA OO0 DdJIeMeH-
TapHBIX YacTHUIAX.
Knaccudukauus snemenrap-
HbIXx 4actul. [loctpoenne
2.0neMeHTsl  (PU3UKU | ME30HOB U 0apuUOHOB U3
AJIEMEHTapHBIX YAaCTUII. | KBAPKOB.

6. Codeporcanue npakmuueckux 3aHamuil

YtoObl TeopeTHUecKne 3HaHHs, MOIyYCHHbIE CTYJCHTaMH B By3€, MaKCH-
MaJbHO TOJHO MOTJIA OBITH MCIOJNB30BAHBI B €r0 MPAKTHUYECKON NEATEIbHOCTH,
IPETyCMOTPEHBI MPAKTUYECKUE 3aHATHUS, KOTOPBIE MPECIEAYIOT CICAYIONIUE Ueau.

1) yriy0OieHne 1 3aKperuieHue TEOPETUICCKUX 3HAHUH, MMOTyYEeHHBIX CTY/ICH-
TaMU Ha JIEKIUH;

2) HAY4YUTHCS TPOBOAWTH aHAJIM3 COBOKYMHOCTH (DPU3NYECCKHUX SBIICHHI; BBI-
SCHATh (U3UYECKYIO CYTh SBJICHUMN, OMMCAHHBIX B YCIIOBUU 33Jaud; HACaTU3NPO-
BaTh peaJIbHbIC SBJICHUS;

3) HayYUThCS BOCCTAHABJIMBATH HEM3BECTHBIC CBSI3M U OMPEACIUTh HCKOMbIC
(bu3nYecKre BeTUYNHBI;

4) nproOpecTH HaBBIKA TBOPYECKOTO MPUMEHEHHUS 3aKOHOB (DMU3HUKH MIPU Pe-
HICHUH MTPAKTUUECKUX 3a7ay;

5) npruoOpecTH HaBBIKK pabOTHI CO CIPABOYHON U HAYYHOW JIUTEPATYPOH;

6) ocHOBHBIC dTanbl pabOTHI C JAHHBIMU: COOp JaHHBIX, 00pabOTKa U OYUCT-
Ka JTaHHBIX;

7) OCHOBHBIC CIIOCOOBI IPapUUECKOTO MPEACTABICHUS TaHHBIX: TOJUTOH, TH-
CTOTpaMMa, KyMyJsiTa, OoruBa. METO/IbI X MOCTPOSHUS

Ne Paszpnen Yacol Tema npakTuyeckoro HNuauxaropsl
n/n AUCHHILIMHBI 3aHATHUSA AOCTHKEHUSI KOM-
neTeHI U
1 Qu3suueckue 0CHOGbL - - -
MexXaHuKu

2 Monexynapnas  ¢u- - - -
3UKa U MepMoOUHa-

MUKa
3 dnekmpuuecmeo - - -
(Dnexmpocmamuxa)
4 dnexmpoounamura 6 1.ITocTosIHHBIA ~ AyIEeKTpH- VK-1.1
YECKHUH TOK. VK-1.2
VK-1.3.

5 dnexmpomaete- 6 1.DneKTpoMarueTu3m VK-1.1




MUSM. VK-1.2
VK-1.3.

6 dnexmpomacHum- - - -
Hble Koaebanus u
B0JIHbI

7 T'eomempuueckas u 6 1.I'eomeTpuueckas onTuka VK-1.1
B0IHOBASL ONMUKA. u (oTOMETpHSL. VK-1.2
2. BonHoBast onTHKa. VK-1.3.

8 Keaumoso- - - -
onmuyeckue A61eHusl

9 Du3suxa a0pa u - - -
IeMEeHMAaPHbIX — Ya-
cmuy.

7. Cooepotcanue nadopamopHvIX 3aHAM UL

Lenwv nposedenus nabopamopHulx pabom:

1) yrinyOsieHre U 3aKperuieHne TEOPETUISCKUX 3HAHUM, TTOTyUYEeHHBIX CTYJICH-
TaMU Ha JIeKIIUU;

2) mpoBepKa HAYYHO-TEOPETHUYECKUX TOJIOKEHHUM IKCIIEPUMEHTATBHBIM ITy-
TEM;

3) o3HakoMIIeHUE ¢ 000pyI0OBaHHEM, MPUOOPAMU U MaTepUATIAMH;

4) u3ydyeHue Ha MPAKTUKE BAXKHEHIIMX METOJ0B U3MEPEHUN U METOJIOB Hay4-
HBIX HUCCJICIOBAHUM.

B pe3ynbraTe BBINOJHEHUS Ta00PATOPHBIX PA0OT cmyderm 00IHCeH YyMemby.

1) caMOCTOSITENBHO IKCIEPUMEHTAIBbHO BOCIHPOM3BECTH OCHOBHBIC (hr3HUe-
CKHE SIBJICHHSI U 3aKOHOMEPHOCTH,

2) mogoOpaTh HEOOXOAUMBIE MTPUOOPHI U MPUHAJICKHOCTH U coOpaTh 1a60-
pPaTOPHYIO YCTaHOBKY;

3) oOpamaThCsi C OCHOBHBIMU U3MEPUTETLHBIMU PUOOPAMH;

4) co3maTh W 3aKPENUTh HABBIKK BEIACHUS JTA0OPATOPHOTO OTYETA, MOCTPOE-
HUS TPaQUKOB U OIIEHKU JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB.

Ne Pa3nea Yacel HaumeHoBanue HNuaukaro-
n/m | IUCHUIINHBI J1abopaTopHOi padoThI pbI 10CTH-
JKEHUST KOM-
neTeHInu
1 | Qusuueckue oc- 18 | P.100. N3mepeHune TUHEHHBIX pa3MepoOB. VK-1.1
HOB8bl MeXAHUKU (BBonnas naGopatopHast pabora) VK-1.2
P.111.0mnpenenenne yCKOpeHUs: CUIIbI TSKECTU VK-1.3.

IpU CBOOOTHOM MaJICHUH Tell.

P.113. Onpenenenne CKOpOCTH MyJd MPHU MO-
MO OAJITMCTUYECKOTO MasiTHUKA

P.121. Onpenenenne MOMEHTa MHEPLMU MaxXo-
BOT'0 KOJIECa ¥ CWJIBI TPEHMS B OIIOpE.

2 | Monexynapuas 12 | P.131. Onpenenenve yHUBEpPCaIbHON Ta30BOM VK-1.1
Qusuxka u mep- MOCTOSIHHOW METOJIOM OTKAUKH. VK-1.2




MOOUHAMUKA P.132. Onpenenenve OTHOIIEHUS TEIIOEMKO- VK-1.3.
creit raza Cp/Cy.

3 | Dnexmpuuecmeso 6 P.200. 3HaKOMCTBO C 3JIEKTPOU3MEPHUTEIbHBI- VK-1.1
(Dnexkmpocma- MU TTPUOOpaMHU. VK-1.2
MUKQ). P.212.3mepeHne 31€KTPOEMKOCTH KOHJEHCA- VK-1.3.

TOPOB.

4 | Dnexkmpoouna- 6 P.221. U3mepeHune CONMpOTHBICHUS TPOBOTHH- VK-1.1

MuKa KOB. VK-1.2
VK-1.3.

S | Dnexmpomae- 6 P.231. Onpenenenue ropu3oHTAIBLHON COCTaB- VK-11
Hemu3Mm. JAIOIEH HANpsSYKEHHOCTH MArHUTHOTO MOJIA VK-1.2

3emutu. VK-1.3.

6 | Dnexmpomae- - - -
HUMHble  KoJjle-

OamnUs U 80IHbL

7 | I'eomempuue- 6 P.311. Onpenenenne nmokazaress MPeIOMIICHUS VK-11
CKAs U 80JIHOBAS CTEKJIa C TTIOMOIILI0 MUKPOCKOTIA. VK-1.2
ONnMmuKa. P.324. Onpenenennie AMHBI CBETOBOM BOJIHBI € VK-1.3.

MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

8 | Keanmoso- - - -
onmuueckue s6-
JIeHUsL

9 | Qusuka sidpa u - - -
9/1eMEeHMAPHBIX
yacmuy.

JlaGopatopHble pabOThl MPOBOJSATCS B MOMEIICHUSAX YUEOHBIX JabopaTopuit
nukia usnko-matemaruueckux aucuuruind Ne 309, 310, 313 ¢ ucnonb3oBaHueM
CHEUATBHOTO 000PYIOBAHHUS.

JlabopaTopHbie pabOTHI BBITIOIHSIOTCS IO TUCBMEHHBIM HHCTPYKITHASM, KOTO-
pBI€ IPUBOAATCS B METOJIMUECKUX YKA3aHUAX K JJA0OPATOPHBIM paboTaM.

Kaxxnas MHCTpYKIHS COACPKUT KPATKUE TEOPETHUECKUE CBEACHHS, OTHOCS-
nMecs: K JaHHOW paboTe, mepeyeHb HeoOXOAMMOro O0OpYAOBaHMS, MOPSIOK BbI-
MOJIHEHUSI pa0OThI, KOHTPOJIHHBIC BOIIPOCHI.

8. Camocmoamenvnan paboma

[Tpu BHIMOTHEHUU CAaMOCTOSTENILHON PabOThI 00YUAIOIIUNACS B 3aBUCUMOCTH OT
BUJIa y9eOHON pPabOThl MOYKET MCIOJIb30BaTh COOTBETCTBYIOIINE HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJIOTUU:

— MHCTpYMEHTHI 00paboTku nanubix: MS Excel, Python, PowerBI u mp.

— MHCTPYMEHTBI BU3YyaJIM3allMH JAHHBIX C TOMOIIBIO rpad)UyECKUX PETAKTOPOB
AdvancedGrapher, Google Charts, Google Data Studio, Power Bl, Plotly u ap.

— MOATrOTOBKA MPE3EHTAIIMOHHBIX MaTepUajIoB C TOMOIIBIO HHCTPYMEHTOB MS
PowerPoint, Google Presentations, Canva, Sway u jp.

— pabora c¢ pgomonHuTenbHOM JnuTeparypoil: OBbC «Opaiit», «JlaHby,
«Znaniumy, « YHUBEpCcHUTETCKast Oubnmoteka onnaitn», «[PRbooks» u ap.



https://datastudio.google.com/
https://powerbi.microsoft.com/en-us/
https://plot.ly/
http://www.google.com/intl/ru/slides/about/

TeMmbl, BLIHO-
cHMble Ha ca-
MOCTOSITEJIb-
HYI0 padoTy

Yacobl

®opma CPC

Nuaukaropsl
JAOCTHKEHUS
KOMIIeTeHIIHH

Penamueucm-
CKAS MEXAHUKA

15

- IOATOTOBKA K JIEKUUsAM U Jaboparop-
HBIM 3aHSATUSM 10 pazfeny | aucuuruiv-
HBI,

- IOJrOTOBKA K TECTUPOBAHMIO IO pa3leiy
1;

- odopmiieHHE OTYeTa MO J1AaOOPaTOPHBIM
pabotam mo paszneny 1 DUCHUIUIMHBI U
MOATOTOBKA K MX 3aIlUTE;

-U3y4yeHUe MaTepuaja U HalucaHue KOH-
CIIEKTa MO y4€OHBIM MMOCOOUSIM, BBIHECEH-
HOT'O Ha CAMOCTOSITENIbHOE OBJIa/ICHUE

VK-1.1
VK-1.2
VK-1.3.

Henenus  nepe-
Hoca:  oughghy-
3uUs, Menionpo-
B800HOCY,
8A3KOCHIb.

15

- MOATOTOBKA K JIEKIHUSAM | JabopaTtop-
HBIM 3aHATUSM IO pa3feny 2 JUCHUILIH-
HBI,

- IOJrOTOBKA K TECTUPOBAHMIO IO Pa3lieiy
2;

- oopmiieHue otuera Mo JIAOOPATOPHBIM
paboTaM U MOATOTOBKA K MX 3aIIHTE;
-U3yyeHNe MaTepuaja U HalhcaHue KOH-
CIIEKTa MO y4€OHBIM MOCOOUSIM, BBIHECEH-
HOT'O Ha CAMOCTOSITENIbHOE OBJIa/ICHHUE.

— TMOATOTOBKA IMPE3CHTAIMOHHBIX MaTepH-
aloB Ui OHJaH WM opdraiiH-
KOMMYHHKAITUH.

VK-1.1
VK-1.2
VK-1.3.

Cecrnemonnek-
MpUKu.

15

- MOATOTOBKAa K JEKIUAM U Jaboparop-
HBIM 3aHSATHSM TI0 pa3feny 3 JUCHUILIN-
HBI,

- IOITOTOBKA K TECTUPOBAHUIO TI0 pa3Aeiy
3

- peuieHue (PU3MYECKUX 3aja4, BBHIMOJIHE-
HUue U oopmiieHHEe pacyeTHON paboThl No
3;

- oopmiieHue otueTa Mo J1AOOPATOPHBIM
paboTaM U MOATOTOBKA K MX 3AIIHUTE;
-U3y4eHNe MaTepuaia U HamnucaHue KOH-
CIIeKTa M0 y4e€OHBIM MOCOOMSIM, BBIHECEH-
HOTO Ha CAMOCTOSATENIbHOE OBJIAJICHUE.

VK-1.1
VK-1.2
VK-1.3.

Onexmpoouna-
MuKa

- IOATOTOBKAa K JIGKUMSAM, IIpaKkTH4Ye-
CKUM U J1a0OpaTOPHBIM 3aHATHUSAM IO pa3-
Jeny 4 TUCUMILIUHBL;

- IOATOTOBKA K TECTUPOBAHUIO IO PA3IEILY
4;

- pemreHrne (U3MYECKUX 3aja4, BBHIMOJHE-
HUE U 0OpMJICHHE pacueTHOW paboThI 1O
pazaeny Ne 4;

- oopmiieHue otueTa Mo JIAOOPATOPHBIM
paboTam U MOATrOTOBKA K UX 3aIIUTE.

— MNOAIOTOBKA MPC3CHTAIMOHHBIX MATCPU-

VK-1.1
VK-1.2
VK-1.3.




ajoB s oHmaH wim  oddiaiin-
KOMMYHUKAIIUU.

Macenummnoie no-
JS COoNeHouoa u
mopouoa.

- MOJArOTOBKAa K JIGKIUSM, IpaKTUye-
CKUM ¥ J1a00paTOPHBIM 3aHSATHUSIM IO pa3-
JeNny 5 AUCUMILTUHBL,

- MOJrOTOBKA K C[a4u€ KOJJIOKBUYMA,;

- peuieHue (QU3NYECKUX 3a/1ay, BBINOJIHE-
HUE U 0(hOpMIIEHHE pacueTHON paboTHI MO
pazaeny Ne 5;

- odopmiieHHE OTYeTa MO JAaOOPaTOPHBIM
paboTam U MOATrOTOBKA K MX 3alIUTE;
-U3y4eHHE Marepuaia U HalMCaHUe KOH-
CIIEKTa M0 y4eOHBIM MOCOOUSM, BHIHECEH-
HOT'0 Ha CAMOCTOSITEJIbHOE OBJIa/ICHHUE.

VK-1.1
VK-1.2
VK-1.3.

Peszonanc
HANpsHCceHul.
Pezonanc  mo-
KO8.

- IOATOTOBKA K JIEKUHUSAM IO pasaeny 6
JUCITUTLIAHBI,

- TOJATOTOBKAa K CJadye KOJIJIOKBUYyMa IO
paznenam Ne 5-6;

-U3y4eHNe MaTepuaja U HalhcaHue KOH-
CIIEKTa MO y4e€OHBIM MMOCOOUSIM, BBIHECEH-
HOT'O Ha CAMOCTOSITENIbHOE OBJIa/ICHHUE.

VK-1.1
VK-1.2
VK-1.3.

llonamue o co-
noepaghuu.

- MOArOTOBKAa K JIGKIUSM, IpaKTUye-
CKHM ¥ JJaDOPATOPHBIM 3aHSTHSIM T10 pa3-
neny 7 AUCUMILTAHBL,

- HOJArOTOBKAa K cJadye KOJIJIOKBUYMa IIO
pazzeny 7,

- peuieHrue (PU3MYECKUX 3aja4, BBHIMOJIHE-
HUE U oopMIIEHHE KOHTPOIBHON PabOTHI
Ne 1;

- oopmiieHne otueTa Mo J1AOOPATOPHBIM
paboTaM U MOATOTOBKA K MX 3aIlUTE;
-U3y4eHNe MaTepuaja U HalhcaHue KOH-
CIIEKTa MO0 y4e€OHBIM MMOCOOUSIM, BBIHECEH-
HOTO Ha CAMOCTOSATENIbHOE OBJIAJICHHE.

VK-1.1
VK-1.2
VK-1.3.

Onmuueckue
K8aHmMogble 2ce-
Hepamopwi.

- IOJrOTOBKA K JIEKLUAM IO pasfeny 8
JUCLUIUIMHBI,

-[IOATOTOBKA K CJlaye KOJJIOKBHYMa IIO
pazzeny 8;

-U3y4yeHue MaTepuaja U HalucaHue KOH-
CHEKTa MO y4eOHbIM MOCOOUSIM, BBIHECEH-
HOTO Ha CaMOCTOSTEIbHOE OBJIAJICHHE.

— MOJTrOTOBKA MPE3EHTAlMOHHBIX MaTEpHU-
aloB i OHNaiiH wunu  odduaiin-
KOMMYHHUKAIIH.

VK-1.1
VK-1.2
VK-1.3.

Ilepcnexmuegol

paszsumus s0ep-
HOU OHepzemu-
ku. Ilpobnema
VIPABAAeMbIX

mepmosiOepHbIX
peaxyuii.

- MOATOTOBKA K JICKIUSAM IO pasieny 9
JUCITUTLIINHBI,

-IMIOJITOTOBKa K cJade KOJUIOKBHyMa TIO
pazneny 9;

- IOATOTOBKA K TECTUPOBAHUIO;

- pemieHne (QU3NYECKUX 3a/1ay, BBIMOTHE-
HUE ¥ 0(OPMIICHHE KOHTPOJBHON pabOThHI
Ne 2;

VK-1.1
VK-1.2
VK-1.3.




-M3y4YeHHE MaTephalla U HalMCaHWe KOH-
CIIEKTa MO y4eOHBIM IMOCOOUSM, BHIHECCH-
HOT'O Ha CAMOCTOSITEIIbHOE OBJIAJICHHE.

8.1 Konmpoab camocmoamenvHoil padomaul

Ne | Tembl, BbIHOCH- | Yacekl ®opma KPC Nuaukaropsbl
n/m| Mble HA cCaMO- JMOCTHKEHU S
CTOSITEJIbHYI0 KOMIIeTeHIIHH
padory
1 | Peramusucmckas 15 | - npuem nabopaTopHbIX paboT Mo paszueny VK-1.1
Mexanuxa 1 IUCUMIIIINHEL, VK-1.2
- MpOBEJIEHUE TECTHUPOBAHUS M IPOBEpKa VK-1.3.
ero pe3yJbTaToB
- KOHCYJIbTUPOBAHUE 10 TECTUPOBAHUIO U
0 OpMIICHHIO TAOOPATOPHEIX PaboT;
- MPOBEpPKa KOHCIIEKTA M0 TeM€, BHIHECEH-
HOI Ha CaMOCTOSTEIHHOE OBJIAJICHHE
2 | Aenenus nepeno- 15 | - npuem nabopaTtopHbIX padoT Mo pa3aeny VK-1.1
ca:  ouggysus, 2 MTUCIUILTAHBI; VK-1.2
menionpogoo- - MPOBEACHUE TECTHPOBAHUS U IPOBEpPKa VK-1.3.
HOCMb, GA3KOCHb. ero pe3yJbTaToB
- KOHCYJIbTUPOBAaHUE MO TECTUPOBAHUIO U
0 OPMIICHHIO JTAOOPATOPHBIX PaboT;
- IPOBEpKa KOHCIEKTa M0 TeMe, BhIHECEH-
HOW Ha CaMOCTOSATENBHOE OBJIAJICHHUE.
3 | Ceenemosnex- 15 | - npuem nabopaTopHbIX pabOT MO pasaeny VK-1.1
MPUKU. 3 IUCUUILINHEL, VK-1.2
- NPOBEICHUE TECTUPOBAHUA U IIPOBEPKA VK-1.3.
ero pe3yJabTaToB
- KOHCYJIbTUPOBAHHE 10 TECTHPOBAHUIO U
odopmieHHIo 1a00paTOpHBIX padoT;
- TIPOBEpKa KOHCIEKTa M0 TeME, BHIHECEH-
HOW Ha CaMOCTOSTEIbHOE OBJIAJICHHUE.
4 | Dnexkmpoounamu- 8 - pUeM J1TabOpaTOPHBIX padOT MO pa3aerty VK-1.1
Kxa 4 TUCUMILINHEL, VK-1.2
- IPOBEICHUE TECTUPOBAHUA U IIPOBEPKA VK-1.3.
ero pe3yjbTaToB;
- KOHCYJIBTHPOBAaHHUE TI0 pEHICHUI0 (hr3u-
YEeCKUX 33/7a4 U O(POPMIICHHIO pacueTHOMH
paboThI IO pazneny 4,
- IpOBepKa pacueTHoi paboTsl Ne 4,
5 | Macnummnvie nons 8 - pUeM J1abopaTopHBIX paboT Mo pa3aeny VK-1.1
conenouda u mo- 0 pa3zzeny S TUCHUILIUHBI, VK-1.2
pouaoa. - KOHCYJbTUPOBAHUE IO PEIICHUI0 (pu3u- VK-1.3.

YecKUX 3a/7a4 U O(POPMIICHUIO PacUeTHOU
paboTHI pazzena 5;

- IPOBEPKa pacueTHOM paboThI IO pa3ieny
Ne 5;

- MMPOBEpPKa KOHCIIEKTA M0 TeME, BHIHECECH-
HOM Ha CaMOCTOSITeNIbHOE OBJIaJICHHUE.




Peszonanc - MpYeM KOJUUIOKBHYMa TI0 paszeiiam 5-6; VK-1.1
Hanpsixcenuu. Pe- - MPOBEPKA KOHCIEKTA M0 T€ME, BHIHECEH- VK-1.2
30HANHC MOKOS. HOU Ha CaMOCTOSTEILHOE OBJIAICHUE. VK-1.3.
Ilonamue o eono- - TIpUeM JIabOpaTOPHBIX PabOT MO pasaery VK-1.1
epaghuu. 7 IUCLUILINHEL, VK-1.2

-[IpUeM KOJIJIOKBUYMA IO pasJlieny /; VK-1.3.

- KOHCYJIbTUPOBAHHE IO peUIeHHI0 (Hu3u-

YecKuX 3a7ad U O(QOPMIICHUIO KOHTPOJIb-

HOM paboThr Ne 1;

- IpOBEpKa KOHTPOJIbHOU paboThl Ne 1;

- MIPOBEpPKa KOHCIIEKTA [0 TeM€, BHIHECEH-

HOW Ha CaMOCTOSATENBHOE OBJIAJICHHUE.
Onmuueckue - MpYeM KOJUIOKBHYMa TI0 pasneny 8; VK-1.1
K68aHmosvie 2eHe- -POBEPKA KOHCIIEKTA 10 TEME, BBIHECCH- VK-1.2
pamopwi . HOM Ha CaMOCTOSITeNIbHOE OBJIaJICHUE. VK-1.3.
Ilepcnexmuesol - IpUEM KOJUIOKBHUYMa 10 pazfeny 9; VK-1.1
passumusi  a0ep- - TIPOBEJCHUE TECTHUPOBAHUS W IPOBEPKa VK-1.2
HOU SHepeemuKu. €ro pe3yibTaToB,; VK-1.3.
IIpobnema ynpas- - KOHCYJIbTUPOBAHHE I10 PEUICHHUIO (HH3H-
JIIeMbIX  mepMo- YecKuX 3a7ad U O(QOpPMIIECHUIO KOHTPOJIb-
A0epHbIX  peak- HOU paboTel Ne 2;
yutl. - MPOBEpPKa KOHCIIEKTA M0 TeME, BHIHECEH-

HOW Ha CAaMOCTOSATENHHOE OBJIAJICHHUE.

9. chonwoeanuepeﬁmuneoeoﬁ cucmembnl OUeHKu 3HAHUIL.

IIpu onieHKe pe3ynabTAaTOB JAEATEIBHOCTH CTYJEHTOB B paMKaxX IUCLMILIMHBI
«Duzuka» UCTIOJIB3YETCsl peUTUHTOBAas cucTema. PeliTuHroBas oneHka Gpopmupyer-
Csl HA OCHOBAHUU TEKYIIETO M MPOMEKYTOUYHOIO KOHTPOJIA. MakcuMaibHOE U MU-
HUMAaJIbHOE KOJIMYECTBO OAJJIOB MO Pa3jIMYHbIM BUJaM yueOHON paOOThl OMMCAHO B
«ITonoxenun o 6aNIBHO-PEUTUHTOBOM CUCTEME OIIEHKH 3HAHUN CTYJIEHTOB U o0ec-
ne4yeHus kauectra yueoHnoro npoueccay ®I'bOY BO «KHUTVY ».

[To mucuunnuue Ousnka, TPETyCMOTPEHO MPOBEACHUE IK3aAMEHA B CEMECTPE
1-M 1 3K3aMeHa BO 2-M CeMECTpe.

[Ipu n3zyyenun nucuurmuinebl Pusuka B 1- M cemecTpe MmpenycMaTpyuBaeTCs
9K3aMEH, BBIIIOJHEHWE BXOJHOTO U UTOTOBOIO TECTUPOBAHHUS MO TPEM pazieiam
(GbU3MKK ¥ BOCHMH JIADOPATOPHBIX paboT, HamucaHue Tpex koHcmnekToB nmo CPC. 3a
ATU KOHTPOJIbHBIE TOYKH CTYJACHT MOXET MOJYYUTh MHHUMAIBHOE U MaKCUMallb-
HOE KOJIMYECTBO OAIIOB (CM. TAONIHUILY).

3a 9K3aMeH CTYACHT MOXKET MOJIyYuTh MUHUMYM 24 O6aina u MakcumyM — 40
OaJLIoB.

1 cemecTp
Ouyenounvle cpedocmea Kon-6o0 Min, oannoe Max, éa106
Jlabopamopuasn paboma 8 29 48
Bxoonoe mecmuposanue no pazoe- 3 2 3
aam
Koncnexm no CPC 3 2 3
Hmozo60e mecmuposanue no pas- 3 2 3
denam




Ilocewiaemocmov u Koucnekm Jiek- 3 1 3
uuil no pazoenam OUCUURNTUHbBL
(Ilp  TUCTAaHIHOHHOM  OOYYEHUHU
CTYJCHT BO BPEMsl 3aHSATHSI CAMOCTO-
ATEJILHO OTMEYaeT CBOE IPHUCYT-
creue Ha margopme DMMOC Moodle
mocpeacTBoM a3eMeHTa «llocerae-

MOCTb))
IK3zamen 1 24 40
Hmozo: 60 100

[Ipu m3ydeHUM AUCIUIUITMHBI QU3KKa BO 2- M CEeMeCTpe MPEeayCMaTpPUBACTCS
AK3aMeH, BHITIOJIHEHUE JIBYX PACUETHBIX PadOT, YETHIPEX KOJUIOKBHYMOB U YETHIPEX
1a00paTopHBIX paldoT, HamucaHue NATH KoHcHeKToB 1Mo CPC, BbINIOIHEHUE NBYX
KOHTPOJIbHBIX Pa0OT, TpeX MPAKTUYECKUX 3aJaHUM, MPOXOXKICHUE TPEX TECTUPOBA-
HUH 10 pazjienaM (PU3UKH U UTOTOBOTO TECTUPOBAHUS 11O JUCIUIUIMHE. 3a 3TH KOH-
TPOJIbHBIE TOUKH CTYJIEHT MOKET MOJYyUYUTh MUHUMAJIbHOE U MAaKCUMAJIbHOE KOJIHU-
4yecTBO 0ayIoB (CM. TaOnMIly). 3a 9K3aMEH CTYJEHT MOXKET MOJYyYUTh MUHUMYM 24
Oamna u MmakcumyM — 40 6asioB.

2 cemecTt
Ouyenounvle cpeocmea Kon-¢60 Min, oannoe Max, 6arno6
Jlabopamopuasa paboma 4 8 12
Pacuemnasn paboma 2 4 8
Konumponvnas paboma 2 4 8
Koncnekm no CPC 5 5 8
Ilpakmuueckue 3a0anusn 3 3 6
Konnokeuym 4 6 8
Tecmuposanue no pazoenam 3 1 2
Ilocewaemocmos u KoHcnekm Jiek- 6 3 5

yuil no pazoenam OUCUUNIUHbL

(CtyneHT BO Bpems 3aHATHS CaMo-
CTOATEIHHO OTMEYAeT CBOE MPHUCYT-
cteue Ha miatpopme DOUOC
Moodle mocpencTBom  »ieMeHTa

«[locemaemMocTb»)

Hmozoeoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 0na meKkyuieco KOHmMpoOnA ycnesaemocmu, npo-
MENCYMOUHOU ammecmayuu no umo2am 0C60eHUA OUCUUNTUHbL

OueHouHbIE CpeaCcTBa AJIA MPOBEACHMS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH,
IPOMEXYTOUHOM aTTecTalliy 00YJaroIMXCsl U UTOrOBOM (IrOCyIapCTBEHHON UTOTO-
BOI1) aTTecTtanuu pa3pabaThIBAlOTCSl COTJIACHO MOJOXKEHUI0 0 DOHIaX OICHOYHBIX
CPEICTB, pacCMAaTPUBAIOTCS KaK COCTaBHAas 4acTh pabouell mporpamMmbl U oQopMm-
JISIFOTCS OTAEJBHBIM JOKYMEHTOM.



11. Ungpopmayuonno-memoouueckoe obecneuenue OUCyUnIUHb

11.1. Ocnoenan numepamypa

[Ipu u3ydyeHun DUCHUTUIMHBI «DU3KKa» B Kaue€CTBE OCHOBHBIX HUCTOYHUKOB
uH(pOpMAaIUU PEKOMEHIYETCSl UCIIOJIb30BaTh CIEIYIOUTYIO JIUTEPATYPY:

OcHoBHbIE HCTOYHMKH MH(pOpManun

KoJu-Bo 3K3.

1. XaBpynsk, B.I'. Kypc ¢usuku [DnekTpoHHBIN pecypc]:
yuebHoe nocobue / B.I'. Xaspynsk. - M.: HUL] UHOPA-M,
2014. - 400 c. - Pexxum nocryna:
http://znanium.com/bookread2.php?book375844,
mo.- ObC«Znaniumy

no mapo-

OBC «Znaniumy
http://znanium.com/bookread2.ph
p?book=375844,

Hoctyn ¢ 110001 TOYKH HHTEPHET
nocie peructpanuu |P—amgpeca
HXTU

2. SIxomneBa, E.B. ®u3uka. OcHOBHBIE 3aKOHBI U (HOPMYJIBI:
CHpaBOYHUK I cTyaeHToB By30B / E.B. SIkoBneBa. - Hux-
Hexkamck: HXTH,2013.- 84 c.

40 B 6ubOn.ota. YHUIL]
HXTHU

3. SIkoBnera, E.B. ®usuka. DiekrpuuecTBo: yuebd.mocoodue /
E.B. fIxoBneBa. Hmxnaekamck: HXTH, 2017.- 47 c.

41 B 6mbOn.ota. YHUIL]
HXTHU

4. bukrtarupos, B.B. 3ananus no ¢uzuke sl cCaMOCTOSATEb-
HOU paboThl cTyneHToB. B 2 wactax, Yl: yue6.mocodue/ B.B.
bukrarupos, E.B. fkosneBa.- Huxuekamck: KI'TY, 2017.-
96 c.

9 1B Ombm.oTn. YHUI]
HXTHU

5. buxrarupos, B.B. 3aganus no ¢usuke a1s caMOCTOSATEINb-
HOM paboThl cTyneHToB. B 2 vactax, Y2: yue6.nmocodbue/ B.B.
bukrarupos, E.B. flkosneBa.- Huxnexamck: KI'TY, 2017.-
92 c.

91 B 6ubn.0TA. YHUIL]
HXTHN

11.2. /lonoanumenvnaa numepamypa

B kxauecTtBe JOITOJIHUTCJIIBHBIX MCTOYHUKOB I/IH(l)OpMaI_[I/II/I PCKOMCHAYETCA HUC-

M10JIb30BaTh CJIEYIOUIYIO JIUTEPATypy:

JlonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

Koa-Bo 3Kks3.

1.06mas ¢usmnka: pykoBOACTBO IO JIAOOPaTOPHOMY MPAKTHU-
KyMy [DneKTpoHHBIH pecypce] : yuebHoe ocobue / [lox pen.
N.b. Kpsinenkoro, b.A. Ctpykosa. - M.: UHOPA-M, 2012. —
596 c. — Pexxum moctyma:

OBC «Znaniumy
http://znanium.com/bookrea

d2.php?book=345060#
HocTtyn ¢ 11000 TOYKM MHTEpPHET

http://znanium.com/bookread?2.php?book=345060#, mo ma-|{mociae perucrpanuu |IP—aapeca
poito.- ObC «Znaniumy ['pud HXTU

2. Bagwun, I1.b. 3aganus ;s caMOCTOSTEILHOW paObOTHI TIO 108 B 6ubn.ota. YHUILL
¢usuke.U.2: ygeb.mocodbue / J[.b.Bapun. — Hmxuekamck: HXTU

HXTH, 2011. - 116 c.

3. Badun, J.b. ®usuka. Y.2: yue6.nocodue / JI.b.Badun;

300 B 6uom.oTa. YHUI]

KI'TVY.-2-e uzn.,non.-Kazans: U3n-80 MO u H PT; KI'TY, HXTU

2011.-460 c. T'pudp MO

4. Badun, [.b. 3aganus nns camoCTOSTENbHOM pabOTHI MO 34 B 6ubm.ota. YHUIL]
¢usuke. Y.3: yueb.mocoome / J.b.Bapun. - KITY.- HXTHU
Hwxuexamck: HXTH,2012.-166 c.

5. bukrarupor, B.B. ®usuka. JlabopaTopHblii MPaKTUKYM. 40 k3.:

Yacte 1. Mexanuka u monekynsipras ¢usuka / B.B. bukra- 1 5x3 — 6u6I.0TA. YHUL]
rupos, E.B. fIkoBneBa. — Cankt—IlerepOypr: CBoe u3nareinb- HXTU

cTBO, 2020. — 106 c.

39 sk3. Ha Kadenpe



http://znanium.com/bookread2.php?book375844
http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060

11.3. DnexmponHnvle ucmoyHuUKU UHGoOpmayuu
[Ipy wm3ydyeHun auCUUIUIMHBI «DPHU3MKa» MPEAYCMOTPEHO HCIOIb30BaHUE
AJIEKTPOHHBIX UCTOUYHUKOB MH(OPMALIUU:
[Tpu n3yueHun TUCHMIUTUHBI «DU3MKa» B KAUECTBE JCKTPOHHBIX MCTOYHU-
KOB HH(pOpMAIUH, PEKOMEHAYETCS HCTOIb30BaTh CASAYIONNE HICTOYHHUKH:
1. BBC «Znanium.comy — Pesxxum goctyna: http://znanium.com
2. Hayunas Onexrtponnas bubmuoreka (HDb) — Pexum nmoctyna:
http://elibrary.ru

11.4 Cospemennvie npogheccuonanvmvie 6a3vt OGHHBIX U UHPOPMAYUOHHDIE
CHPABOUHbBIE CUCHIEMD.

1. Kypnan «®uzuka tBepnoro tena». Cat xxypHana «Dusuka TBEpAOro Te-
na». — Jloctym cBoOoansrii:http://journals.ioffe.ru/journals/editors/1

2. Kypnan «M3Bectusi BeIcIIUX y4eOHBIX 3aBefeHuil. Pusuka» - [loctyn
cBoOoubIi: https://istina.msu.ru/journals/95125/

CorJjiacoBaHo:

3aB. oTIEIOM W Tapacosa B.4.

1o OUOIMOTEYHOMY
00CITyKUBAHUIO


http://znanium.com/
http://elibrary.ru/
http://journals.ioffe.ru/journals/editors/1
https://istina.msu.ru/journals/95125/

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY1).
YueOHble ayAUTOPUU JJIsl MPOBEACHHUS YYEOHBIX 3aHSATHHA OCHAIICHBI 000pY-

JOBAHUECM:
Ne kaOunera, Ilepeuenr ocHoBHOrO oGopynoBaHusi B | Daktuueckmii aapec | Oomas | Koun-
Ha3BaHHe Y4eOHBIX Ka0MHeTax Y4eOHBIX KAOMHETOB 110~ 4eCTBO
majab, | moca-
M2 JOYHBIX
MecT
309 JlaGoparopHoe oGopynoBaHue: 423578, 80,9 41
JlabopaTopus — JIKM-2 «3aKoHBI MEXaHUKNY; Pecriy6auka Tatap-
MEXaHUKHU 1 — Hacoc KomoBckoro; craH,
ct)Monexyn;IpHoﬁ 6 MHKPOBECHI. r. HIkHeKaMCK,
W3UKH TYJIbsI, CTOJIBI, JOCKA 2y JUTOPHAS. N
HaGop y4e0HO-HATISTHBIX MOCOOMIi: np. Crpomrencii, 1.47
JIEMOHCTPAIMOHHBIH Marepua (IU1aKarTel).
310 Jla6opartopHoe oGopyaoBaHue: 423578, 42,3 22
JlaGopatopus — JIKO-3I1 «BonHoBast onTHKaY; Pecmy6iuka Tatap-
ONTUKHU — JIKK-1 «KBanroBas dpuznkan; cTaH,
— pedppaxromerp UPD-45462 M. . HiskHEKaMCK
Crynbs, cKaMelKH, CTOJbI, CTOJIBI Jlaboparop- .
o np. Ctpouteneit, 1.47
Hble, IIKa( KHIKHBIN, OCKa ayJIUTOpHAs.
312 TCO: xomnbploTep, MNOAKIIOYEHHBIH K cetn | 423578, 41,5 28
Aynuropus «VHTEpHET»; IPOEKTOP; SKPaH. Pecny6uka Tatap-
qutst ipoBenieHnst | CTyubsi, CkaMeHKH, CTOJIBI, IOCKA ayIUTOpPHAS. cTaH,
JIEKIMOHHBIX 3a- | Ha0op yyeOHO-HArJIsIAHBIX NMOCOOUIA: 1EMOH- r. Husknekamck,
HATHH CTPalMOHHBIA MaTepual (IIaKaThl). mp. Crponreneii, 1.47
313 JlaGopaTropHoe o0opy/1oBaHue: 423578, 84,8 55
JlaGoparopust — JIKS-2. Pecny6muka Tatap-
AIIEKTPUUYECTBA Ctynbsi, CKaMEHKH, CTOJIBI, JIOCKA ayJIUTOp- cran,
U MarHeTu3ma Hasl. . HiskHEKaMCK
Ha0op yueOHO-HATJISITHBIX MOCOOUIA: .’
N mp. Ctpouteneit, 1.47
JIEMOHCTPAIlMOHHBIM MaTepHa (IIaKaThl).
315 Cryibs, cKaMeiKu, CTOJbI, JoCKa ayautopHas. | 423578, 39,6 26
Aynutopust PecnyGinka Tatap-
JUISL TIPOBEJICHHUS cTaH,
TpAKTHHCCKIX r. Himknekamck,
3aHATHH o
mp. Crpourenei, 1.47
317 Crynbsi, ckaMelkn, CTOJIBI, JocKa ayauropHas. | 423578, 423 26
Aynuropus Ha0op yuyeOHO-HATIAAAHBIX NOCOOMIA: Pecry6auka Tatap-
JUISL TIPOBEJICHNST | JIEMOHCTPALMOHHBIN MaTeprai (TIaKaThl). cTaH,
TpAKTHICCKIX r. HiwkHekamck,
3aHSATHI o
mp. Crpoutenei, 1.47
300 CTynbs, CKaMeiKH, CTOIbI, 423578, 34,7 12
Kabuner CTOJ KOMIBIOTEPHBIH, IKa( KHIKHBIN, mIKad Pecrry6amka Tatap-
UL caMOCTOfA- | JBYXCTBOpYaThIi CTEKJISIHHBIH, mKag— craH,
TeapbHOU pPaboTHI | rapaepod, TyMOOUKa, CTEIUIaXH I Mpubdo- r. HIpKHEKaMCK,
CTYJICHTOB pOB.

Ha0op yueOHO-HATJIAAHBIX NOCOOMIA:

— y4eOHUKH U yueOHbIe mocoOus;

— CIIPaBOYHBIC MaTCPUAIIBL;

— COOpHUKY 3a/1a4 U 3a/IaHU.

TCO: kommbloTep, MOAKIIOYEHHBINA K CETH
«HTEepHETY; KOMIIBIOTED (HA XpAaHEHHH), CKa-
uHep HP 3800, xormmmpoBansHBIH anmapat A-

3 Canon HP-6317.

IIporpammHoe oGecrieyeHue:

Microsoft Windows XP, Microsoft Office 2007.
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[Tomenienue s camoctosTeabHON padoThl, kabuHeT 300, OCcHaIEH KOMIIb-
FOTEPHOU TEXHUKOM:

1. xommbrOTED;

2. ckanep HP 3800;

3. komupoBaibpHbIH ammapatr A-3 Canon HP-6317

C BO3MOXKHOCTBIO TOAKIIOUEHUS K ceTu «VHTepHeT» u obecrneyueHbl 10CTy-
IIOM B 3JIEKTpOHHYIO0 HH(popMmannoHHyo cpeny HXTU. omyckaercs 3amena 060-
PYIOBaHUs €r0 BUPTYAIbHBIMU aHAJIOTAMH.

JIneH3upoBaHHOE MPOrPAMMHOE 00OECIIEYEHHE U CBOOOJHO paclpoCTpaHsie-
MO€ MPOrpaMMHOE 00€CIeYEHUE, UCIIOIb3yEMOE B YUEOHOM MPOLECCE MPU OCBOE-
HUU JTUCUMIUIMHBL « DU3UKAY:

1. Microsoft Windows XP,

2. Microsoft Office 2007.

13. Oopa3zosamenvHvie mexnoaocuu

KonuyectBo 3anstuit 30 yacoB, IPOBOJUMBIX B HHTEPAKTUBHBIX (hopmax, Jist
JTUCHUTUTMHBI «DU3KKa» M0 HAMpPaBJICHUIO MOJTOTOBKM XUMUYECKas TEXHOJIOTUS

OcHOBHBIC HHTEPAKTUBHBIE (POPMBI IPOBE/ICHUS YUCOHBIX 3aHATHH:

* TBOPYECKHUE 3aJIaHUS;

* paboTa B MaJIbIX ITpyIIIax;

* U3YYCHHE W 3aKPEIUICHHE HOBOTO MaTepuaja Ha WHTCPAKTUBHOW JICKITHH
(exuus-0ecena, mpoodieMHas JEKIIHS, JICKIUsI-BU3YyaTU3aI1s);

* 00CYXKJIEHHE U pa3pelleHue MpooJieM («COCTaBJICHUS aJITOPUTMA PEIICHUS
bU3MYEeCKUX 3a1a9», «COCTABJICHUE OTMIOPHBIX KOHCIIEKTOBY);

* BBITIOJIHEHNE BUPTYAIbHBIX IKCIICPUMEHTAILHBIX 3aJJaHUH B XOC BBITIOJTHE-
HUs J1a00paTOPHBIX paboT

Tema Bun 3ansatus WuTepakTuBHas Gopma 4achl
Mexannka mnocryna- | Jlekuus- Pabora ¢ rpagukamMu KMHEMAaTUYECKUX Be- 1
TEIBHOIO JABM)KEHHUS | BU3yaau3alus JIMYHH.

MaTepuaibHOU, TOUKU CocraBieHHEe OMOPHOTO KOHCIEKTa B BUJE 1
Y TBEPIOTO Tea. TabIUIBl OOecreunBaroLiel cucreMaTH3a-
IIMI0 3HAHUHU IO BUJIAM JIBH)KEHUSL.
W3mepenue  nuHeil- | JlaboparopHas BrinonHeHne BUPTYaJbHBIX 3KCIEPUMEH- 2
HBIX Pa3MepOB. paboTta TaJbHBIX 3aJaHUM B XOJ€ BBIMOJIHEHUS Jia-
O6opaTopHO# paboThI
Mexanuka Bpama- | JIekuus- CocTaBineHHe OMOPHOTO KOHCIIEKTa B BHU/IE 2
TEJIBHOIO JBMIKEHUS | BU3yaJau3alus TabIUIBl OOecreunBaroLIe cucTeMaTH3a-
IO 3HAHUU
Omnpenenenne  ycko- | JlabopaTopHas CoBMecTHas rpymnmnoBas YaCTHUYHO- 4
pEeHUs CHIIBI TSDKECTH | paboTta MIOMCKOBAsI AEATEIbHOCTD IPU BHIIIOJHEHUH
npu CBOOOAHOM TMa- 1ab0paToOpHBIX padoT.
JIEHUU TEIl. [TonroroBka mNpe3eHTAlMOHHBIX MaTepua-
JIOB TPOM3BOAMTCA C IOMOIIBIO HHCTPY-
MEHTOB MS  PowerPoint, Google
presentations, u ap.



http://www.google.com/intl/ru/slides/about/
http://www.google.com/intl/ru/slides/about/

MounexynspHo- Jlexums- PabGora ¢ rpadukamu (U3MYECKUX BEIH- 2
KUHETHYECKasi TEOPUS | BU3YyaU3aIUs yuH. OCHOBHBIE CIIOCOOBI TpaduuecKoro
ra3os. MIPEACTABJICHUS JAHHBIX: IOJIUIOH, THUCTO-
rpamma. MeTobl UX MOCTPOEHHUS.
Onpenenenue yHu- JlaGopatopHas CoBMecTHas rpynmnoBas YaCTUYHO- 4
BepcalibHOI ra3oBoil | paboTa ITIOMCKOBAsI AESATEIBHOCTh IIPU BBIIIOJIHEHUH
MOCTOSIHHOM METOJI0M 1ab0paTOPHBIX padoT.
OTKa4yKH. Pabora B ManbIX rpynmnax ¢ mNpuMEHEHUEM
unctpymearoB MS Excel u ap.
IlepBoe Hauano tep- | Jlexkuus- CocraBiieHHE ONOPHOTO KOHCHEKTa B BHUJE 2
MOJAVHAMUKH. BU3yaJIn3aLus TabIUIBl 00ECIIeUnBAIOLICH CUCTEMaTH3a-
M0 3HAHUU 110 Tra30BbIM 3aKOHaM U Iep-
BOMY Ha4ajly TEpPMOANHAMUKH.
Hroro B 1 cemecTpe B uHTepakTHBHOM
dopme:
Jlexnui 8
JIab. 3aHATHI 10
IlocTostHHbIl  2nek- | [IpakTrueckoe IIpakTHueckoe 3aHATHE C UCIIOJIB30BAHUEM 4
TPUYECKUN TOK 3aHATHE CHMBOJIMYECKUX CXEM IO PACUETy IIEKTPU-
yeckux ueneil. COBMECTHOE COCTaBJIEHHE
aIropuT™Ma pEelIeHUs 3aJad [0 METOLY
Kupxrogda.
OnektpoMaruutHele | Jlekuus- CocraBiieHHE OIOPHOTO KOHCIEKTa B BUJE 2
KoseOaHus BU3yaJln3alus Tabubl oOecreynBaronieil cucremaTu3a-
LAI0 3HAHUU 110 NPEBPALICHUIO SHEPTUH B
AIIEKTPUUECKOM KOHTYpEe U H300pakeHHe
rpauKoB M3MEHEHUs 3apsja, CHIbI TOKa,
DHEPrUU JJIEKTPUYECKOTO0 U MArHUTHOTO
II0JISI C TECYEHUEM BPEMEHH.
OnemeHTsl TeomeTpu- | Jlekus- CocraBiieHHE OIIOPHOTO KOHCIEKTA B BUJE 2
yeckod onTuku. WH- | BU3yanusanus Tabyuupl obecreynBaroulel cucremaTu3a-
TepdepeHnus  cBeta. LU0 3HAHUU 110 T€OMETPUUECKON OITHUKE.
Hudpakuus cera. Jlekuuss ¢ HCMHOJIB30BAHHEM PHUCYHKOB, 2
yepTexkel u cxem, 00ecreunBaroINX YCBO-
€HHe HOBOM MH(OpMaIHH.
DnemMeHTHl QU3UKU Jlexuums [TpoGneMHas JeKIus O CTPOCHHUIO aToMa U 2
aTOMHOTO Spa. BHJIaM PAJHOAKTUBHOTO M3Iy4EHUs C IpH-
MEHEHHEM KOMIIBIOTEPHOM IPE3EHTaluU
Hroro Bo 2 cemecTpe B wuHTepakTHBHOM
dopme:
Jlexknumii 8
Ipakr. 3ansaTHii 4
HToro yacos B HHTEpaK- 30
THBHOU dopme BT.
YUCJIC
lcem/
2 cem
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