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1. HEJIM M1 3AJJAYM TUCHMUTLINHBI

Lenp mUCIMIUIMHBI - POPMHUPOBAHUE €AMHOM, CTPOHHOM, JOTHYECKH HEMPOTUBOPEUMBOI
(GU3MYECKON KapTHHBI OKPYXKAIOMIET0 HAC MHUpA, LEIBHOr0 MPEJCTABICHUS O Mpoleccax H
SBJICHUSX, MPOUCXOMASIINX B HEXKHUBOW M KMBOW MPUPOJE, HAYYHOTO CHOCO0a MBILIUICHUS,
CO3IaHHE y CTYJICHTOB COBPEMEHHON HAay4YHON M METOJOJIOTMYECKON 0asbl JIs MOHUMaHUS U
YCBOGHUS CIEUUAJIbHBIX M TEXHUYECKUX JUCHUIUIMH, HEOOXOIUMBIX Ui paboThl 1O
CHEIHAJIbHOCTH.

3ajaun UCHMIUIMHBI - HM3yYeHHE OCHOBHBIX (M3MYECKUX 3aKOHOB MEXaHHYECKOTO
JBYDKEHUS M MOJIEKYJSIPHBIX IIPOLIECCOB,; OBJIaZieHWE (YHIAMEHTAIbHBIMU MOHATUSAMHU U
TEOPHSIMH KIJIACCHYECKOH M COBPEMEHHOH (PH3MKH, a TAaKKe NPUHIMIIOB, HA OCHOBE KOTOPBIX
paboTarOT MAalIMHBI, MEXaHU3MBI, annaparsl U NPUOOpPHl COBPEMEHHOW TEXHHUKH; OBIIAJCHUE
nprueMamMM ¥ METOJaMH pEUICHUs KOHKPETHBIX 33/Jad W3 pa3IUYHBIX oOyacTeil (U3MKH;
O3HAKOMJICHHE C MPOCTEHIINMU anmnapaTamu, IpudopamMu U CXeMaMH, KOTOPbIE UCIIOJIb3YIOTCS B
($U3NYECKUX U TEXHOJIOTMYECKUX JIabOpaTOpPHUsX.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucnuinHa « MexaHuka U MOJIEKyJsipHas (PU3HMKa» OTHOCHTCSA K 0a30BOH
(00s13aTenbHOM) YaCTH MaTEMaTUYECKOI'0 M €CTECTBEHHO-HAYYHOIO IIUKJIA AUCIUIINH.

MexaHuka U MoOJIEKyJsipHas (uU3MKa SBISAIOTCA pasjienamMu (U3MKH, KOTOpas H3ydaer
HauOosiee o0IIMe CBOMCTBA pa3iMYHBIX BHJIOB MaTepuu M (OPM UX CYIIECTBOBAHUSA, JIEKHUT B
OCHOBE BCEX HAayK O MpHpone. B codyeraHwu ¢ QpyruMu AUCHUILIMHAMHA OOIIETO €CTECTBEHHO-
HAYYHOT'O IIMKJIa KYpC MEXaHUKH ¥ MOJIEKYJISpHON (pu3KnKK npu3BaH GOpMUPOBATh Y CTYJCHTOB
[IEJIOCTHYIO CUCTEMY 3HAaHUM O (U3MYIECKOH MpUpojae okpyxaromiero mupa. OHa U3ydaercs Ha
nepBoM Kypce (1-if cemectp), T.e. HEOCPEICTBEHHO ClIeAyeT 32 0a30BbIM IIKOJIBHBIM KYPCOM U
UM TOJrOTaBINBACTCS.

2.2. TlepeueHb MOCIEAYIONMX YUEOHBIX TUCIMILUIMH, U1 KOTOPBIX HEOOXOIMMBbI 3HAHU,
YMEHHMS U HaBbIKU, OpMUpPYEMBIE JaHHON yUeOHON AMCIUITIIMHOM:

Ne ni/m Kon nucumnianHel HanmeHnoBaHMe nocaeayromux JUCHUIIINH

1 b1.0.14 DNEeKTPUUECTBO U MarHETU3M

2 b1.0.15 OnTHKa ¥ CTpOECHUE aTOMa

3 51.0.18 AHanuTHYECKAs XUMHSI

4 b51.0.19 PU3UKO-XUMHUUYECKUE METOJIbI aHAJIN3a

4 51.0.23 WNHdopmaTrKa ¥ BEIUUCIUTEIbHAS TEXHUKA

5 b1.0.25 dusnyeckas XUMHUA. DIEKTPOXUMHUsL. XUMUYECKast
KMHETHKA U KaTalIu3

6 b1.0.27 IIponeccsl u anmnapaTsel. XUMUYECKask TEXHOJIOTUS
nepepaboTku HedTH U rasa

2.3. 3HaHWe JaHHOW JUCIUIUIMHBI HEOOXOIAWMMO TIPH JallbHEHIIEeM OOY4YCHHH B
MarucTpatrype M acmupaHtype, a Takke B cdepax mpodecCHOHATBHOU NeATeIbHOCTH:
3IpaBoOXpaHeHUEe (CHMHTE3 W KOHTPOJh KadecTBa JICKAPCTBEHHBIX IMPENapaTroB), XHUMHS
MPUPOJTHOTO OPTaHUYECKOTO CBIPhsS (M3YUYEHHE COocTaBa M pa3paboTka croco00B mepepadoTKu U
MPaKTUYECKOTO UCTIOIB30BaHUSI MPOAYKTOB U3 yTJsl, HETH, IPUPOIHOTO Tasza) U Ap.



3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI

[Iporiecc OCBOCHHSI  TUCIUTIIUHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIUI

(ameMeHTOB crenyronmx kommereHnuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
HamnpasieHuto 04.03.01 «Xumusy, mpoduisb: TeOpeTUUECKast U MPUKIIATHAS XUMUS.

IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB 00yUYEeHHS M0 TUCUHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH i

KomMmnerenuus

Nuaukatopsbl
KOMIIeTeHIM i

Pe3yabTaThl 00yyeHus

OIIK-4. Criocoben
IUTAHUPOBATH PAOOTHI
XUMHUYECKON
HaTPaBJICHHOCTH,
o0OpabaTeIBaTh U
HHTEPIPETUPOBATH
TIOJIYUCHHBIC PE3YyJIbTAThI C
UCIIOIb30BaHHEM
TEOPETUUECKUX 3HAHUM U
MPaKTUYCCKUX HABBIKOB
peIIeHIs MaTeMaTHIECKUX U
¢u3mgeckux 3agad

OIIK-4.1. Vcnomes3yer
0a30BbIE 3HAHMS B 00J1aCTH
MaTeMaTHKHU U GUIUKH TIPU
TUTAHUPOBAHHUU PaboT
XUMHYCCKON
HAIPaBJICHHOCTH.

OIIK-4.2. OGpabaTbiBaeT
JAaHHBIC C UCIIOJIb30BAHUEM
CTaHJAPTHHIX CIIOCOOOB
AlMpoOKCUMaIUN YUCJICHHBIX
XapaKTEPUCTHK.

3HaTh (yHIAMEHTANBHBIE pa3leNsl  (UIUKH
(9TEKTPUYECTBO ¥ MATHETH3M) [UTS TUTAHUPOBAHUS
paboT XUMUYECKON HAIIPABICHHOCTH.

YMeTb HCIONBb30BaTh TCOPETHUYCCKUE 3HAHMS IO
9JIEKTPUYECTBY U MarHeTH3MY IPH IUIAHUPOBAHUH
9KCIIEPUMEHTAIBHBIX paloT.

Brianets HaBbIKaMU IUIaHUPOBAHUS paboT
XMUMHUUECKOI1 HAIPaBJICHHOCTH OMHPasCh Ha
0a3oBble 3HAHHS PU3HUKHU (IIEKTPUUECTBO U
MarHeTusMm).

OIIK-4.3. MHTepnpetupyer
Pe3yIBTATHI XUMUIECKUX
HaOJII0ICHUH ¢
HCIIOJIb30BaHUEM
(hM3NIECKHUX 3aKOHOB H
MpeICTaBICHUM

3HaTh (pU3MYECKUE 3aKOHBI, KOTOpBIC JIEkKAT B

OCHOBE XUMHYECKUX TIPOIIECCOB, ISt
OOBCKTHBHOW  HMHTEPIIPETALMN  PE3YJIbTAaTOB
HUCCIIEIOBaHUI.

VYmeTh HHTEPIPETHPOBATH Pe3yIBTATHI

XVMHUYECKUX HAaOJNIOAEHUH C MCHONb30BaHUEM
(U3MYECKNX 3aKOHOB U NTPEACTaBICHHUI.

BilageTh HaBbIKAMU UHTEPIIPETALIUU
SKCIIEPUMEHTAIBHBIX JAHHBIX C UCIIOJIb30BAaHUEM
IIPEJICTAaBICHUHA O MATHUTHBIX U JIEKTPUYECKUX
SBJICHUSIX.

OIIK-6. Ciocoben
NIPEACTABIIATL PE3YIbTATHI
CBOEH pabOTHI B YCTHOH H
nUcbMeHHOH (opme B
COOTBETCTBUH C HOPMAMH U
MPaBUJIAMU, IPUHSTHIMU B
npodeccHOHAILHOM
CcOo00IIIeCTBE

OIIK-6.1. IIpencraBnsier
pe3ynbTaThl paboThl B BUIE
OTYeTa 110 CTaHAAPTHOU
(hopme Ha PyCcCKOM SI3BIKE

3HaTh cTaHAapTHBIE (OPMBI  IPECTABICHUSA
pe3yIbTaToB paboThI MPUHATBIMHI B
1po¢hecCHOHATIBHOM COOOIIECTBE.

YMeTb MpeAcTaBIsTh OTUYETHI 110 CTAHAAPTHBIM
(hopMaM Ha PYCCKOM SI3BIKE.

Brnaners HaBBIKAMU NPECTABICHUS PE3YJIBTATOB
paboThI B YCTHOH M MUCbMEHHOH (hopme.

OIIK-6.2. IIpeacrasisieT
uH()OpPMALIUIO XUMHUYECKOTO
COJICPKAHUS C YUCTOM
TpeboBaHMit
6ubnuorpaduyaeckoi
KYJIBTYPBI

3Hath TpeOOBaHUs oubnmorpaduaeckoit
KyJIbTYPbl, NPEABSBISIEMblE K IPEICTABICHHIO
uH(MOpMaLMK B TMCbMEHHOM (opme.

YMerb NpeAcTaBiIsiTh HHPOPMALHMIO C YYETOM
TpeboBaHui OMOIMOrpaduuecKoi KyJIbTyphbl.
Braners HaBbIKaMu npencraBieHus nHGopmManuu
XHUMHUYECKOTO COAEPIKAaHUsI C YIeTOM TpeOOBaHUH
oubnmorpaduaeckoil KyJabTyphI.

OIIK-6.3. TIpencrasnsier
pe3ynbTaThl paboThI B BHIC
TE3HCOB JJOKJIA/Ia Ha
PYCCKOM M aHTIHIICKOM
SI3BIKE B COOTBETCTBHH C
HOPMaMH U MpaBHIaMH,
NPHHATBIMH B XUMHYECKOM
coobmiecTBe

3HaTI) HOpMI:.I nu npaBHna Hpe)ICTaBJ'IeHI/Iﬂ
pe3yibTaToB paboTHl B BUJE TE3HCOB JIOKIIAAa Ha
PYCCKOM H aHTJIMHCKOM SI3BIKE.

YMeTh HpeACTaBIATh Pe3yabTaThl PpAOOTHI B BUIE
TE3UCOB JOKJIaga Ha PYCCKOM U aHTIIMHCKOM
SI3BIKE.

Brnajieth HaBBIKAMU TPEACTABICHUS PE3YJIETATOB
pabOThI B BH/IE TE3UCOB JOK/IAaa B COOTBETCTBHU
C HOpMaMI/I nu HpaBI/IHaMI/I, HpI/IHf{TBIMI/I B
XUMHYECKOM COOOIIECTBE.




4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpyn0eMKOCTb TUCHUIUIMHBI COCTaBIsAET 6 3a4€THBIX eUHUIL, 216 Yacos,

B ToM yncite 115 — xonraxkrtusie yacel, 38 — CP.
dopmMa IPOMEKYTOYHON aTTeCTAlUU: IK3aMCH

4.1 Conep:kanue AUCUMILIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/10B
YueOHBbIX 3aHATHI M OTBEICHHOI0 HA HUX KOJIUYeCTBA AKaleMHUYECKUX YaCOB

Butsl yueOHO#M paboThl, BKIOYAs
§ CaMOCTOSATENBHYIO pad0Ty 00yJaIONMXCS U
E[ TpYyAOEMKOCTb DOopMBI TEKyILETo
g (B 4acax) KOHTPOJIIS
2 % YCIIEBaEMOCTH;
8 Z dopma
] K 6 cE g TIPOMEKYTOTHOH
g § OHTaKTHaﬂﬁpa 0Ta IPEToaaBaTeid € g \§ arTecTanuu
No E‘ § E OOYHaroIMMHCA § o, (no cemecmpam)
- Paszen IUCIUIIINHEL/ TeMBI S ° 9 =
n/n 5 e = 8
O 3 g
m [~
2
[ Q -
g £ S22 § 2 e g3
= 2| 58| €5 9 g E
% (5} =T = gD = >z
= = o al|l 5 S
T = 5 89 £ =
= = ©E 2
IIpoBepka
1 | Pasnen 1. Mexanuka 1 20( 24 | 24 | 4| 4 |20 POBEh
otueroB JIP u /13
Paznen 2. IpoBepka
2 1 16|12 | 12 |4 | 4 | 23 POBEh
MouekynsipHas pu3HKa orueros JIP u /I3
IIpomexyTouHas
p Y 1 2| 2 9K3aMeH
arrecranuda
HToro yacos 216 34| 32| 34 |10] 10 | 43 53
4.2. IlepeyeHb 3aJaHUil CAMOCTOSITEIbHOI PaGOTHI CTYIEHTOB
CamocrosTenbHas paboTa 00yJaronmxcs VYuebHo-
= METOIUYECKOE
3 H 3arparsl |OneHoUHOE
= a3BaHUE paszeia, TEMBbL B o CpOKI/I obecrieuenme
5 W]l CAMOCTOSITEIIBHOM paboTh BpEMEHH| CPeACTBO .
@] BBITIOJTHECHU A (qac ) CaMOCTOSITCIIbHOU
) padoThI
1|1. IToaroToBka oT4yeTa I10 Baganus cM. B @usnka. MeTtoanueckue
nmabopaTopHoii pabore «Dm3mueckue [Yacts 1. MexaHuka u YKa3aHHs K
u3MepeHus u o0padoTka MOJIEKyIISIpHAs (pU3UKA 4 OTYETHI |IPAKTUKYMY
PE3yNbTaTOBY; 7120. TIPAKTHKYM. «Omnrtuka u
2. Pemienue 3agau. aTOMHas
1|1. ITogroroBka ordera 1o 3ananus cM. B Dusuka. ¢buznkay.
nabopaTopHoit pabore «Onpenencuue [Yacts 1. Mexanuka u ®uzuka. YacTs
YCKOPEHHSI CBOOOTHOTO TAaCHHS C MOJIEKy IsIpHas (pU3UKa 4 OTUETH 1. Mexanuka u
MTOMOIIBI0 MAaTEMATHYECKOTO 71a0. IPAKTUKYM. MOJICKYJISIpHAS
MasiTHUKa»; ¢usmka :  7ab.
2. Pemienne 3agau. IPaKTUKYM
1|1. ITogroroBka or4era 1Mo 3amanus cMm. B Dusnka.
nabopaTopHoii pabote «3ydeHune Yacts 1. Mexanuka u Cagennes . B.
CJI0KEHHUS B3aUMHO MOJIEKYJISIpHAs (PU3HKA : 4 | oruern [Kypc oOuieii
MEPICHINKYIIPHBIX KOJICOAHUID»; 7120. IPAKTHKYM. ¢dusuku. B 5 1.
2. Pemienue 3agau. T. 1:




CamocTosTenbHast paboTa 00y4arommxcst

VYuebHo-

& MECTOHYCCKOC
§ Haspanue pasnena, TeMbl . Cpoxu 3atparsr |Ouenouroe obecrnieueHune
15 BI/I[[ CaMOCTOATCIIbHOU pa6OTBI BpPEMCHHM| CPEACTBO o
@] BBITIOJTHCHHUSA (qac.) CaMOCTOATCIIBHOU
paboThI
1|1. IloaroToBka oT4yera 1o 3ananus cM. B Ousuka. MexaHuka :
nabopatopHoii padbore «Onpenenenue |Yacts 1. MexaHuka u yueo.
JUIMHBI BOJIHBI M CKOPOCTH 3BYKa MOJIEKYJIsipHast pu3uKa : 4 ot4eTsl [mocobwue / .
MHTEP(HEPEHIINOHHBIM METOJIOM; 71a0. NPaKTHKYM. B. CaBenbes. —
2. Pemrenue 3amau. CII0. : Jlans,

1 |1.ITonroroska oruera no 3ananus cM. B Ousuka. 2011. Pesxxum
nabopartopHoii pabote «Onpenenenue [Yacts 1. MexaHuka u nocryna 9bC
annabaTHIecKoil MOCTOSIHHON BO3AyXa |[MOJIEKyJ IsIpHas pH3uKa : 4 vO «M3natenbeTBO
METOZOM CTOSTUEH BOIHBI»; 7120. IPaKTHKYM. «Jlanby.
[MoxroToBka K KOJUIOKBHYMY II0 CwM. OuieHOYHBIE CpencTBa
pazzgeny «MexaHukay. Tekymiero kourposist CP.

1|1. ITogroroBka or4era 1Mo 3amanus cM. B Ousuka.
nmabopaTopHOii pabote «3ydenue UYacts 1. Mexanuka u
pacnpeeneHus TePMO3JICKTPOHOB 10 |MOJIEKYJIIpHas pHU3MKa 4 OTHETHI
CKOPOCTAMY; 71a0. IPaKTHKYM.

2. Pemenue 3aau.

1 (1. IToaroroBka oT4yeTa mo 3amanus cM. B Ousmka.
naboparopHoit pabote «3yuenue Yactp 1. Mexanuka u
3aKOHOB BpallaTeIbHOTO JBIKCHUS C  |MOJISKYJIIpHas GpU3MKa 4 OTUeTHI
MOMOIIBIO MasTHUKA MaKcBesa; 71a0. IPaKTHKYM.

2. Pemenue 3amgau.

1|1. ITogroroBka or4eTa 1Mo Baganus cM. B Ousmka.
nmabopaTopHoii pabote «3ydeHue Yactp 1. Mexanuka u
3aKOHOB BpAIaTeIFHOTO IBIKCHUSA C  [MOJIEKYIIsIpHAs (pU3UKA 8 OTHETHI
moMoIkio MastTHuKa O0epOekay; 71a0. IPaKTHKYM.

2. Pemenue 3amau.

1 |1.ITogroroBka or4deTa 1o Baganus cM. B Ousmka.
nmabopaTopHoii pabote «3ydeHue Yactp 1. Mexanuka u
JIBIDKEHUS THPOCKOIAY; MOJIEKYJIsipHast pu3uKa : 7 oTeTs

71a0. TPaKTHKYM.
2.IToAroToBKa K KOJJIOKBHYMY IO CuM. OuieHOYHBIE CpescTBa
pazaeny «MosekyssipHas GU3NKay. tekymiero koutpoJs CP.
OO61mas TpyJ0eMKOCTh CAaMOCTOSITEILHOW paboThl O JUCITUILTMHE (4ac) 43
BroxeT BpeMeHH caMOCTOATENIFHON pabOTHI, MPeTyCMOTPEHHBIN yueOHBIM 43

IJTAHOM JJIsl JAHHOW TUCIUTUIMHEI (4ac)

1. T. A. Kysuenosa, B. B. Capaep. ®usuka. Yacte 1. Mexanuka U MOJIEKyJsipHAs (u3uKa : jab.
npakTukym / coct. I'. A. Ky3nenosa, B. B. Capaes. — Upkyrck : Uza-so UT'Y, 2019. — 141 c.
2. Cagenbes U. B. Kypc obmieii puzuku. B 5 1. T. 1: Mexanuka : yue6. nmocobue / . B. Caenbes. — CII6. :
Jlans, 2011. Pexxum nocryna ObC «M3narenbctBo «JIaHbY.

4.3. ConepxaHue pa3iejioB U TeM TUCHHUILINHBI

TpynoemkocTsb
JUCLUTIIUHBI
(3.e.)

HaumenoBanue | Paznen Mexanuka [Ipenmer ¢usuku. dusnueckas KapTHHA MUpA.
OCHOBHBIX 3HaueHue GU3MKU 11 XUMUU. MeToasl (PU3MYECKOro HCCIeI0BaHusl.
paszenos dusnueckas Mozenb. Ponb skcrepuMeHTa M TEOPHUM B (PU3UUECKOM
(Mofyieit) HCCIIeIOBAaHUU. MAaKpOCKONMYECKUA M MHKPOCKOIUYECKUA METOMbI

€IHUII.

OIIMCaHuA (I)I/I3I/I‘-ICCKI/IX sBieHni. DU3NYECKUE BEIUYMHBI U CHCTEMBI

KunemaTnka marepuaibHoi TOYkH. OCHOBHas 3ajadya KHHEMATHKH.
CkopocTh M YCKOpPEHHE MaTepHaJbHOM TOYKM NpU MPSIMOIMHEHHOM
JBHKCHHUU U IBUIKEHUHU 10 OKPYKHOCTH.




JIluHaMuka MaTepuaJabHON TOYKkH. OCHOBHAs 3a7a4a JuHAMUKU. CUITBI
Kak Mepa B3aummojaeiictBus Tei. Ilepeiii 3akoH Hprotona. Tumbl cuil B
MexaHuke. Bropoii 3akoH Herotona. IHepTHas U rpaBUTallMOHHAS MACCBI.
Tperuii 3akon Hprorona. MHepunanbHbie cucteMbl otcuera. [IpunHiun
oTHOcuTelbHOCTH [anmunes. Mmnynsc W KUHETHYecKass DHEpPrus
MaTepuaibHOW TOUYKH. MOMEHT CUIIbI U MOMEHT UMIyJbca. PaboTa cui.
KoncepBarupuble cuiibl. CuitoBoe nosie. [loreHnuanbHas sHeprusl.

3aKoH coXpaHeHUsi JHepPruH. 3aKOH COXpaHEHHUs HMIYJibca. 3aKOH
COXpPaHEHHsS MOMEHTa HMIIyJbCa. 3HAUYEHHUE 3aKOHOB COXPAHEHHUS B
MEXaHUKE U UX CBA3b CO CBOMCTBAMM IPOCTPAHCTBA U BPEMEHU
KunemaTnka Bpamare/JbHOro ABHKeHHs TBepAoro teuaa. Llentp mace
cucTteMbl MatepuanbHbIX Touek. [loctynarensHoe nBuxenue. IlonsTue
abcomtoTHO  TBephaoro Tena. KuHemaruka —1ocTymareiapHOro U
BpallaTeJIbHOTO JBUXKEHUsA TBepaoro Ttena. CKOpOCTh M YCKOpEHHE
BpalllaTeIbHOIO JIBUKEHUS TBepAOro tena. CBA3b MEXIy JUHEWHBIMU U
YIJIOBBIMU XapaKTEPUCTUKAMU BPALIaTEIbHOTO JIBHYKCHHUSI.

JluHaMHKa BpalaTeJbLHOI0 /JABHKEHHMS TBepAoro Tteaa. MoOMeEHT
MHEpLUMU. 3aKOH JUHAMHUK{ BpallaTebHOTO JBUXKEeHMs. KuHermueckas
SHeprus Bpamaronierocss tena. PaboTa W MOIIHOCTH MOMEHTA CHJIBL
MoOMEHT MHEepLUHU OJTHOPOAHOIO LIWJIMH/PA.

I'apmonunveckne koJsiedanus. CroxeHHE OJUMHAKOBO HaIPaBICHHBIX
koneOanuii. BekTopHast auarpamma ciiokeHus kosnebanuil. CroxxeHue
B3aMMHO-TIEPIICHIUKYIAPHBIX KOJICOAHUIA..

I'apmonunyeckui OCHUJLISATOP. CoOcTBeHHBIE KoseOaHus
TapMOHHYECKOT0 OCHUIUIATOPA. DHEPrus KojaeOaHui. .

3aryxaomme ¥ BbIHY:KI€HHbIe K0J1e0aHHA. YpaBHEHHUE 3aTyXaroLIUX
koneOanuii. Koaddumnuent 3aryxanus. YpaBHEHHE BBIHYKJICHHBIX
KoJebanuii. SIBnenue pezoHaHca.

BoJunbl. YpaBHeHue m10ckoi BoIHbL. [Ipo10bHbIE ¥ TONIEPEYHBIE BOJIHBI.
OHeprusi Twiockod BoNHBL [loTok »Heprum. MuTepdepeHius BoOJH.
Crosune BOJHBI.

HeunHepuuajbHble cUCTeMbl 0TcYeTa. [[BH>KeHUE MaTepUaIbHOU TOYKH
B HEMHEPLHUAIBHOU cucTeMe oTcueTa. CHIlbl HHEPLIUH.

OCHOBBI  pPeJATHBMCTCKOH  MEXaHUKH. 3aKOHbl MEXaHUKH B
JBIKYIUXCS cUCTEMax oTcYeTa. O060011eHHBIH IIPUHLINII
OTHOCUTENBHOCTH. (OCHOBHBIE  TOCTYJaThl  CIEUUAIBHOM  TEOpUU
OTHOCHUTEJIbHOCTH OWHINTEHHA. PensITUBUCTCKHII 3aKOH  CIIOXKEHUS
ckopoctei. MIMmynbc M SHEPrus TOYKH B PEIATUBHCTCKOM MEXAHHKE.
OHeprus Nokosi. 3aKOH COXPaHEHUS MOJTHON PHEPIHH.

Pa3nea 2. Mosekyasipaas puszuka

[Ipenmer u  MeToabl MousieKyJsapHOM — pusuku. CraTuyeckuili U
TEPMOJMHAMUYECKUN  MOAXOJbl. TepMOJMHAMHYECKHE IapaMeTpBl.
PaBHOBECHBIE COCTOSIHUSA U IIPOLIECCHI.

MoJiekyJIsIpHO-KMHETHYECKasd Teopus raza. Mozens uaeaipHOro rasa.
YpaBHEHHE COCTOSIHUS UAEATBHOIO Ta3a. 3akoHbl boinsa-Mapuotra, I'eii-
Jlroccaka, lapns m Asaraapo. JlaBieHwe ra3a Ha CTEHKY COCyJa.
TepMoauHaMuueckass TeMIeparypa M DHEPrUsl  IIOCTYNATEJIbHOIO
JBUKEHUS] MOJIEKYJI.

ITepBoe Havayso TepMoguHAMUKH. [IOHATHE O COCTOSIHUM CHCTEMBI,
TEPMOJMHAMUYECKOM TIPOLECCE W TEPMOAMHAMUYECKOM DPABHOBECHUU.
BuyTpeHHss 3HEprus TepMoAMHAMUYECKON cucteMsbl. Temora. Ilepsbii
3aKOH TEPMOAMHAMUKHI




TemnoeMkocTh  HAeaJbLHOr0  rasza. [loHATHE  TEIUIOEMKOCTH.
Wzompouecce! B razax. [Ipumenenne nepBoro Havajga TEPMOJUHAMUKH K
u3omnpoueccaM. YpaBHEHHME aauadaThl HJCAIBHOIO Ta3a. 3aKoH
paBHOpACHPE/IEIICHUS SHEPTUH 11O CTETIEHSIM CBOOO bl MOJIEKYJIbI.
CraTucTtuyeckue pacnpenejienusi. [loHITHE 0 CTaTHCTHYECKUX
byukusax pacnpenenenus. CpeaHue BenW4YMHBL bapoMerpuueckas
dopmyna. Pacnpenenenue bonbpimana. IIpocTpaHCTBO  CKOPOCTEHA.
Pacnpenenennss MakcBemna. 3akOH — paclpelelieHHs MOJIEKYJ 10
abcomoTHBIM CcKOpocTsM. Hambosee BeposiTHas, CpegHssi W CpelnHe
KBaJIpaTH4Hasi CKOPOCTH MOJIEKYJI Ta3a.

Bropoe Hauano TepmommHamuku. OOpatuMble u HeoOpaTHMbIe
npoueccbl. OHTponus. BTopol 3akoH TEepMOAMHAMHKUA. ODHTPOMUS
uneanbHoro rasza. Temmosas wmamwmua. Hukn Kapno. Koagpoumment
nose3Horo aercteus. Teopema KapHno.

Peanbuble ra3el. YpaBHeHue Ban-gep-Baanbca.  Kputnueckoe
cocrosinue. PazoBble MePeXo/bl.

SBaenus nepenoca B razax. uddysus, BHyTpeHHEE TpEeHUE U
TerIonpoBoaHOCTh. OOIIee ypaBHEHHE TIepeHoca. 3akoHbI DuKa,
HrroToHa n @ypse.

@DopMBbI TEKYILIEro
KOHTPOJISI

VY CTHBII OnpOC, TECTHI

®opma
MIPOMEKYTOYHOU
aTTecTaluu

DK3aMeH

4.3.1 Ilepeyenn 1a00OpaTOPHBIX padoT

TpynoeMkocTb -
/M
(gac.) [‘;..’( v -
o 2=
5| 2
Ne i/ Ne paspena u Temel HanmeHnoBanue 1a00paTOpHBIX paboT 2 E %
JICLUILIAHBI (MOJTYJIs) Beero W3 Hux = S B
HpaKTI/I‘IeCKaﬂ é % (E)
Hacos IIOATrOTOBKa g e =
5
1 1.1,1.2,1.3, | ®uzndeckue U3MEpPEHUS U 4
1.6,1,7 00paboTKa pe3yJIbTaToB
Ornpenenenne yCKOpeHust
2 1.7,1.8 CBOOOIHOTO MaJeHUs C IOMOIIBIO 4 =
MaTeMaTUIECKOr0 MasiTHUKaA E
3 17 N3yuenwne ciaoxeHus: B3aMMHO 4 °
A, o 2
MIEPICHINKYJSIPHBIX KOJeOaHUH E‘
Omnpenenenue JJIMHBI BOJTHBI U 2
£ | OIIK-4
4 1.8,1.10 CKOPOCTH 3BYyKa 6 2 | OITK-6
UHTEPEPEHITMOHHBIM METOJOM c
Omnpenenenne annadbaTu4ecKoi g
o o
5 1.10,2.4 MOCTOSIHHOM BO3yXa METOJIOM 6 5
CTOSTYEH BOJHBI =
5 95 W3yuyenue pacrpeneaeHus 4 =
- TEPMOIEKTPOHOB 10 CKOPOCTSM s
N3ydeHne 3aKk0OHOB BpaIaTeIbHOTO
7 14,15,1.6 NBIOKEHUS C IIOMOIIBIO MasATHUKA 4
MakcBenaa




N3ydeHne 3aKk0OHOB BpaIaTeIbHOTO

8 14,15,1.6 NBIDKEHUS C [IOMOIBI0 MaATHUKA 2
Ob6epbOeka

9 14,15,1.6 M3yueHnue nBMKEHUS THPOCKOIIA 2

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4eHHe
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

Ne Tema 3amganue PopmHpyemas NJK
KOMIICTCHI WA

1. | ®usnueckue wusMmepeHus u | 3aganus cM. B «MexaHHUKa U

00paboTKa pe3yIbTaTOB MOJIEKYJIsipHast PU3UKA »
(MeToaMueckue yka3zaHus K
IPaKTUKYMY).

2. | Ompenenenne  yckopeHus | 3aaHus cM. B « MexaHuKa U
CBOOOJHOTO  MAaJeHHS C | MOJIEKYJIIpHAs (PU3HKA »

MTOMOIIBIO (MeToanueckue yka3zaHus K
MaTEMaTHYECKOr0 MasiTHUKA | IPAKTUKYMY).

3. | U3yuenue cioxenus | 3aganus cM. B «MexaHuKa 1
B3alMHO MOJIEKYJIsIpHas (U3HKa »

MePIEeHIUKYISIPHBIX (MeToaMueckue yka3zaHus K
Kose0aHui MPaKTUKYMY).

4. | OnpeneneHue JUIMHBI BOJHBI | 3aaHus CM. B «MeXxaHuKa 1 OIlK-4.1
u CKOpOCTH 3BYKa | MOJIEKYJIsIpHAs (PU3HKA » OIIK-4 OIIK-4.2
HHTEP(EePEHIITNOHHBIM (MeToanueckue yka3zaHus K OIIK-4.3
METOJIOM MPAKTUKYMY).

5. | Onpenenenue 3anmanus cM. B «MexaHuka u
annabaTH4ecKon MOJIEKYJIsIpHas (PU3HKa »

MTOCTOSIHHOM BO3/yXa | (METOMYECKHE YKa3aHUs K
METOJIOM CTOSTYEH BOJIHBI MIPaKTUKYMY). OIIK-6 OIIK-6.1

6. | M3yuenue pacnpenencuus | 3amaHus cM. B «MexaHUKa U OIIK-6.2
TEPMOIJIEKTPOHOB 1O | MOJIEKYJIsipHasi (PU3UKA » OIIK-6.3
CKOPOCTSIM (MeToaMueckue yKa3zaHus K

MIPAKTUKYMY).

7. | U3yuenue 3aKOHOB | 3ajaHud cM. B «MexaHuka u
BpalllaTeIbHOTO JIBIKEHUS C | MOJIEKYTIsipHast (pU3uKa »

MTOMOLIBIO MasiTHUKa | (METOAMYECKHE YKa3aHUS K
MakcBenia MIPAKTUKYMY).

8. | U3yuenue 3aKOHOB | 3ajaHus cM. B «MexaHuka u
BpalllaTeIbHOTO JIBIKEHUS C | MOJIEKYTIsipHast (pU3uKa »

MTOMOLIBIO MasiTHUKA | (METOAMYECKHE YKa3aHUS K
ObepOeka PAKTUKYMY).

9. | U3yuenue nBuxkeHust | Cm. OuieHOYHbIE CpeCTBa
TUpOCKONa TEKYIIIEr0 KOHTPOJISL.

4.4. MeTtoauyecKkue yKa3aHHs 110 OPraHU3aliu CaMOCTOSITeIbHOI padoThI CTY/1eHTOB

CaMocTtosiTennbHass paboTa CTYJIEHTOB, CBSI3aHHAs C TMOJTOTOBKOH OTYETOB II0
BBHITIOJTHEHHBIM J1a00paTOPHBIM paboTaMm, 3aKpeIUIeHHEM TEOPETHYEeCKOro MaTepuaia B BUIE
MMOATOTOBKH K KOJUIOKBUYMaM, IIPOBOAUTCA BO BHEAYJUTOPHOC BPEMSI.

Cmpykmypa omyema no 1abopamopuot pabome:

1. [ens paboTHI.



2. TeopeTrnueckas U SKCIIEpUMEHTaIbHAas YacTh.

3. BrImonHeHne pacueTHBIX B COOTBETCTBHHM C METOJAMYECKUMHU YKA3AHHSIMH K KaxI0h
pabore.

4. BpiBoj (Ha OCHOBE MOJYUYEHHBIX PE3YJIbTATOB).

I'. A. Ky3nenosa, B. B. Capaes. ®u3uka. Yacts 1. MexaHuka u MoJeKyJsipHas (GU3HKa :
na6. npaktukyMm / coct. I'. A. Ky3nenosa, B. B. Capaes. — Upkytck : U3n-Bo UT'Y, 2019. — 141 c.

CasenbeB U. B. Kypc obmeit ¢pusuku. B 5 1. T. 1: Mexanuka : yue6. nocobue / U. B.
CagenbeB. — CII6. : Jlanp, 2011. Pexxum noctyna 3bC «M3naTenscTBO «Jlanby.

4.5, [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
HET

V. YYEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIVIMHBI (MO YJIS)

a) OCHOBHasl JINTepaTypa

1. TI'pa6osckwuii, P. U. Kypc ¢usuku : yaebnoe nocobue st By3oB / P. U. I'paGoBCKwHiA.
— 13-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoTewHas cuctema. —  URL:
https://e.lanbook.com/book/184052 (mata obOpamenus: 12.04.2022). — Pexum poctyna: s
aBTOPU3. IIOJIb30BATENEH. +

2. Kunubanosa, 1O. 0. Mexanuka u MonexysipHas ¢pusuka : yueoHoe nocobdue / 1O. 1O.
Kmu6anoBa. — Upkytck : Upkyrckuit [AY, 2020 — Yacts 1 — 2020. — 104 c. — Tekcer :
3JICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL.:
https://e.lanbook.com/book/183536 (mata oOpamenus: 12.04.2022). — Pexum goctyma: uis
aBTOPH3. MOJIb30BATEIICH. +

3. T. A. Ky3nenoBa, B. B. CapaeB. ®uzuka. Yactp 1. MexaHuka u MOJEKYJspHas

¢u3uka : 1ab. mpaktukyMm / coct. I'. A. Ky3nenona, B. B. Capaes. =
2019. — 141 c.+

0) 10MOJIHUTEJILHAS JUTEepaTypa:

1. Mameees A. H. Mexanuka u Teopusi oTHocuTensHoctr / A. H. Marsees. — 3-e u3f. —
M. : OHUKC 21 Bek : Mup u obpazoBanue, 2003. — 432 c.+

2. @usuka. MexaHuKka M MOJIEKYJsipHas (U3MKAa : METOAMYECKHE YyKa3zaHus /
cocrasuren E. I'. banenko, A. I'. Mokpuesud. — I[lepcuanosckuii : Jlonckoit 'AY, 2020. — 40
c.— Tekcr: osnekTpoHHbl / JlaHp : 51neKTpoHHO-OmOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/148578 (mara oOpamenus: 13.04.2022). — Pexum gocrtyma: ajs
aBTOPH3. M10JIb30BATENEH

3. CagenneB U. B. Kypc o6meit ¢pusuku. B 5 1. T. 1: Mexanuka : yue6. mocodue / 1. B.
Cagenbes. — CII6. : Jlanp, 2011. Pexxum noctyna ObC «U3natensctBo «Jlanb».+

B) ba3bl faHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC M TOMCKOBbIE CHCTEMBbI:
http://elibrary.ru/

https://isu.bibliotech.ru/

http://rucont.ru/

https://e.lanbook.com/

https://ibooks.ru/

https://www.rsl.ru/

http://testfiz.ru/

http://www.studmed.ru/testy-po-fizike/

https://www.test-uz.ru/online test.php?cat=fizika



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

B coorBerctBuu ¢ m. 4.3.4. ®I'OC BO, oOyuatommmcsi B TE€UEHHE BCEro mNepuoja
oOyueHHst OOeCliedeH HEOTPaHMUYCHHBIH J0oCcTyn (YIaJCHHBIH JOCTYH) K  AJIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OtkpbiTas DdJeKTpOHHas 0a3a pecypcoB U HCCIEIOBaHUHM «YHUBEPCUTETCKAS
unpopmannonnas cucrema POCCHUS» [Dnextponsslii pecypc] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru 6eccpouHbIi

2. TocynapctBenHass wuHpoOpManmoHHas cucreMa «HamuoHambHAsS —AJICKTPOHHAS
O6ubMoTeKay [DIeKTpOHHBIN pecypce] : calT. — Pesxxum moctyma: http:/H36.pd. 6eccpounbii

3. Hayunas anexkrponnas oubnmmnoreka « ELIBRARY.RU»y [DnekTpoHHEIH pecypc] : CaiT.
— Pexxum nmocryma: http://elibrary.ru/defaultx.asp. - Kourpakr Ne 148 ot 23.12.2020 r. AXT oT
24.12.2020 r. cpok gewictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBC «UznmarenvctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nericTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. OBbC DU3 «bubmuotex». 'ocynapcrBennsiii koHTpakt Ne 019 ot 22.02.2011 r. OO0
«bubmmorex». JlunensnonHoe cornamenne K [ocymapcTtBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOUHBIA.

7. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1. Cpox
nevicteus o 13.11.2021r. mocrymn: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kourpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocryma: http://ibooks.ru

9. OO0 «32nekrponHoe m3marenbcTBo KOpaiiy. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus no 17.10. 2021 r.
noctyi: https://urait.ru/ JIunensuonusiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUCy, kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictBus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. OO0 «1 I «I'pebennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOe 060py/10BaHuUeE:

ITomemenuss a7 TPOBEACHUS  JIGKIMOHHBIX M Ja0OpaTOpHBIX  3aHSATHH,
YKOMIUIEKTOBaHHbIE HEOOXOIMMBIM 000pyJ0BaHHEM, TPUOOPHOI 0a30i, a UMEHHO:

Ne HaumenoBaunue KomnuectBo

=
~~
=

Ocmmtorpad C1-68

Ocnumnorpad 1581

["enepatop curnasnos ['3-33

["enepatop currasnos ['3-18

Bonbtmerp B3-6

Bonstmerp B7-27A/1

Bonsrmerp BK7-9

Bonstmerp B7-26

YuuBepcanbHbii ncTouHuK nuTanus YKII-1
W3meputens MarauTHON uHAyKimu [111-1
YacroToMep 371eKTPOHHO-CUETHBIHN 43-54
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

12 | Mynstumerp BP-11A 1
13 | Ucrounuk nutanus b5-47 1
14 | YcraHoBKa i onpeiesieHus CKOPOCTH 3BYKA. 1
15 | Masrauk MakcBerna 1
16 | Mastauk Ob6epbeka 1
17 | bamnucTrdecKkuii MassTHHK 1
18 | YcranoBka KBunke. 1
6.2. IlporpaMmmHoe obecneyeHue:
Cpok
HaumeHoBaHue Jlata IEUCTBUS
O6ocHOBaHHE I
Ne [Iporpammuoro Kon-Bo BbLIAYU npasa
nosib3oBanus [10
IpOaYyKTa JIMICH3 U II0JIB30BAaH
us
1. | Microsoft Office 12 Howmep Jlunensuun Microsoft 01.12.2009 | 6eccpouno
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
Professional 7 Russian 46211164 T'oc.kOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 YcnoBust VY cnoBus HCTIIOJIB30BAHUS IO VYcnoBust | GeccpouHo
mpaBooOIagaTeNs | CChUIKE: paBoo0IIaa
https://www.openoffice.org/li aTens
censes/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Mertonuueckoll ~ KOHUEMIMEH  MOpenoJaBaHUs  MPEIyCMOTPEHO  HCMOJb30BAHUE
TEXHHUYECKUX U DIIEKTPOHHBIX CPEICTB OOY4YeHHS U KOHTPOJIA 3HAaHUH CTYACHTOB:

MYJIbTUMEANINHBIE TPE3CHTALNH.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UU

B kadecTBe MHTEpakTUBHBIX (hOpM OOydeHHUs, MPUMEHSEMBbIM B Ipolecce OO0y4YeHHs,

MMPOBOAATCHA CO6€C€I[OBaHI/I$I IIpU 3aIUTEC OTUCTOB 11O MPAKTHUYCCKUM 3aHATHUAM.

HpI/I peaji3aliui  IIpOrpaMmbI JaHHON IUCIUILIMHBI HUCIIOJIB3YIOTCA  Pa3JIMYHBIC

00pa3zoBaTeNbHbIC TEXHOJIOTUH

1. | PaszHoypoBHEBOE VY npenogasarens MOSIBIISETCS BO3MOKHOCTh TIOMOTaTh Cl1aboMy,
06y“IGHI/I€ YACTATE BHUMAHNUEC CHUJIIBHOMY, PCATTU3YCTCA KCJIAHUC CUIIBHBIX
yuamuxcs ObIcTpee U riry0xe MpoABUraThCcs B 00pa30BaHUM.
CunpHble yuanyecs yTBEp>KIAI0TCS B CBOUX CIIOCOOHOCTSIX,
cyabble MOJTy4aloT BO3MOKHOCTb UCTIBITHIBATh YUEOHBIN ycIeX,
ITOBBIIIACTCA YPOBCHb MOTHUBAIIMN YUYCHBA.
2. | [IpoextHble MeTonbl | PaboTa 1Mo JaHHOM MeTOIMKE 1aeT BOZMOKHOCTh Pa3BUBATh
o0y4eHus WHMBUAYaIbHbIE TBOPUECKHE CIIOCOOHOCTH yyaluxcs, 0oee
OCO3HAHHO MOAXOIUTH K MPO(PECCUOHATIBHOMY U COIUAIEHOMY
CaMOOTPEICIICHHIO
3. | UccnenoBarensckue | JlaeT BO3MOXKHOCTD y4YaIIUMCSl CAMOCTOSITEIBHO TOMOJIHSATH CBOU
METO/Ibl B 00YYeHUH | 3HAHUS, ITyOOKO BHUKATh B U3y4aeMylo IpodsieMy U
IpearnosaraTh MyTU €€ PelIeH s, YTO BaXKHO NpU (OPMHUPOBAHUHU




MHPOBO33PEHHUS. ITO BAKHO JIJIS ONIPEICTICHIS MHIUBUY aTbHOU
TPACKTOPHH PAa3BUTHS KaXKJIOTO 00YUaIOIIErocs

4. | JIekiuoHHO- JlarHast cucTema J1aeT BO3MOKHOCTh CKOHIIGHTPHPOBATH
CEMHHAPCKO- Marepuai B OJIOKU U MPENOTHOCUTD €ro KaK €IuHOE 1IeJIoe, a
3a4eTHas CUCTEMa KOHTPOJIb MPOBOIUTH 1O TPEIBAPUTEIHLHON MTOATOTOBKE

o0ydJaronmxcs

5. | Unpopmanmonso- W3meHeHne u HeorpaHHYEHHOE 00OTallleHUE COIEPIKAHUS
KOMMYHUKAITMOHHBIC | 00pa30BaHuUs, UCIIOIh30BaHUE HHTETPUPOBAHHBIX KYPCOB, JOCTYII
TEXHOJIOTUU B MHTEPHET.

6. | Cucrema dopMupoBaHUEe MTEPCOHUPUITMPOBAHHOTO yUeTa JOCTHIKCHUN
MHHOBAI[MOHHOM o0yHJaroIerocsi Kak MHCTPYMEHTA TeIarOrHIeCKON O IIePIKKU
OLIEHKH COIIMAIBHOTO CAMOOIIPEICIICHHUs, OTIPEICTICHUS TPACKTOPUH
«TOPTQOITHOY» WHIVMBUAYATHHOTO PA3BUTHUS JIMYHOCTH

HaumeHoBaHHe TeM 3aHATHII C HCNOJIb30BAHHEM AKTHBHBIX (OpPM 00yUeHHSI:
Ne Tema 3anarTus Buj 3ansaTtus Dopua / Meronst Koz-go
I/IHTepaKTHBHOFO 06yqu1/1;1 qacoB
1| Pasnen 1. Mexanuka MIPaKTUYECKHE OTYEeT 26
2| Paznen 2. MonekyinspHas Qu3uka | MPaKTUYECKUE OTYeT 10
HTtoro gacos 36

VIII.

OLHEHOYHBIE MATEPHAJIbBI JJIA TEKYHIEI'O KOHTPOJISA H

MMPOMEXYTOYHOM ATTECTAIIAN

8.1. OneHo4HbIe CPeACTBA TEKYIEr0 KOHTPOJIA

KoMnerenmun,
KonTtpomnmpyembie TeMbl KOMITOHEHTHI
No Bun xonTpons poImpy
(pa3nensi) KOTOPBIX
KOHTPOJHPYIOTCS
1 | Beimonnenue 1abopaTopHbIX
pabot. Hanncanue oT4eToB. Paznen 1. Mexanuka OIIK-4
Komioksuym OITK-6
2 | BremonHaenune 1abopaTopHBIX Paznen 2. MonexynsipHas
pabot. Hanucanue oT4eToB. ¢duzuka
Konnoksuym 1. Mexannka
1. Ilpeamer ¢wusuku. 3HayeHHe GU3MKA I XUMHA. MeToasl  (HU3UUECKOro

uccienoBanus. dPuszndeckass Mojlenb. MaKpOCKONMWYECKUH W  MHUKPOCKONMUYECKUH METOMIbI
onucanus pU3NUecKux sBIeHU. OU3NUYeCcKre BETUINHBI U CUCTEMBI STUHUII.
2. OcHoBHas 3a7ada kKuHeMaTHKU. CKOpPOCTh M YCKOPEHUE MAaTepHATLHOW TOYKH MPHU

MPSMOJIMHENHOM JBUKEHUU U JBUKEHUU 10 OKPYKHOCTH.

3. OcHoBHas 3amada auHaMHKU. CWIBI Kak Mepa B3aWMOJICHCTBHS Tel. 3aKOHBI
Herorona. Turnel cuit B Mexanuke. MHepunaibHbie cuctemsl oTcyeTa. [[pUHIUIT OTHOCUTENBHOCTH
lanunes. Umnynbc M KMHETHYECKAs SHEPrUs MaTepUAIbHOW TOYKH. MOMEHT CHUJIbI U MOMEHT
umnynbsca. Pabota cun. KoncepsarusHbie cuiibl. CuiioBoe nosne. [loTeHmanbpHas SHeprusl.



4. 3akoH COXpaHEHHUs SHEPTHH. 3aKOH COXpPAHEHUS HMITYJIbCa. 3aKOH COXPaHCHHS
MOMEHTa UMITYJIbCA. 3HAUEHHUE 3aKOHOB COXPAHEHUSI B MEXAHHUKE.

5. lentp Macc cucrteMsl MarepuaiabHbIX TO4eK. [IoHsATHE abCOMIOTHO TBEPAOTO Tela.
[TocrynarenpHoe nBukeHHe. KuHemaTuka IOCTYNATEJIbHOIO M BpPALIATEIBHOTO JIBUYKEHUS
TBepAoro Tesna. CKopocTh U yCKOPEHHUE BpallaTeIbHOIO IBHKEHUS TBEPAOTro Tena. CBA3b MEKIY
JMHENHBIMU U YIJIOBBIMU XapaKTEPUCTHUKAMU BPALATEIbHOTO IBUIKEHUS.

6. MomMeHT uHepuuM. 3aKOH JMHAMHMKHM BpalareiabHOro ABwkeHus. Kunernueckas
SHEprus Bpamamomerocss Ttena. Pabora M MOMIHOCTH MOMEHTa CHiIbl. MOMEHT HHEpLUUU
OTHOPOAHOI0 IWJIMHJPA.

7. Tapmonmueckue konebanus. CloXeHHE OJMHAKOBO HANpaBICHHBIX KOJICOAHUH.
Bekropnas nuarpamma cinoxeHus kosjeOaHuid. Cllo)keHHE B3aUMHO-IEPIIEHAUKYISPHBIX
KOJICOaHUH.

8. T'apmonmueckuit  ocummnsatop. CoOCTBeHHBIE  KOJIEOAHHUS  TapMOHUYECKOTO
OCHHIJUTSITOpA. DHEPTUs KoleOaHuH.

9. 3aryxarommMe M BbIHYXJEHHblIE KojeOaHMs. YpaBHEHHME 3aTyXarolUX KOJIeOaHUH.
Koadduuument 3aryxanus. YpaBHEHHE BEIHYKICHHBIX KoleOaHUH. SIBeHue pe3oHaHca.

10. Bousnbl. YpaBHeHue 1m10ckoil BosHbl. [IpoosibHbIe U TONIEpPEYHbIE BOJIHBL. DHEPIrHsl
110ckoi BoJiHbl. [ToTok sHeprun. Murepdepenuus BosH. CTosiure BOJIHBI.

11. HeunepumanbHble CHCTEMBl oOTcYeTa. JIBU)KEHME MaTepUaJbHOM TOUYKH B
HEUHepLUaibHOU cucTeMe oTcueTa. CHUilbl HHEPIUH.

12. 3akoHBl MEXaHMKH B JBHXKYIIHUXCS cucteMax otcyera. OOOOIIEHHBIH HPUHIMI
OTHOCUTEJIbHOCTH. OCHOBHBIE MOCTYJAThl CIIELUATbHON TEOPUH OTHOCUTEIBbHOCTH DUHIITEHHA.
PensaTuBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEM.

KosnokBuym 2. Mosekysipaast pusuka

1. Ilpeamer u meronsl MosieKynsspHON (u3uku. CTaTUYeCKUH U TePMOJANHAMHUYECKUI
noaxo/el. TepMoarHaMHuUYecKue napameTpbl. PaBHOBECHbBIE COCTOSIHUS U ITPOLIECCHI.

2. Mopenp uaeanbHOro ra3a. YpaBHEHHE COCTOSHUS UAEalbHOTO ra3a. 3akoHbl boits-
Mapuotra, I'eit-Jltoccaka, Illapns wu Aaraapo. JlaBiaeHume raza Ha CTEHKY COCYja.
TepMoanHaMuueckas TeMIepaTypa 1 SHEpPrus MOCTyaTeIbHOTO IBUKEHUS MOJIEKY L.

3. Tlomatme O COCTOSHMM  CHCTEMBI, TEPMOJMHAMHUYECKOM  TIpolecce M
TEPMOJMHAMHYECKOM pABHOBECUH. BHYTpeHHsAs »JHeprus TEPMOAMHAMMYECKON CHUCTEMBI.
Tennora. [1epBblil 3aKOH TEPMOIMHAMUKH.

4. Tlonsarue TtemioeMKkocTu. M3omporecchl B rasax. IIpumeHeHue mnepBoro Havaia
TEPMOJMHAMUKHU K N30IIPOLIECCAM.

5. VYpaBHeHue aguabaThl UJI€ATLHOTO Tra3a.

6. 3axkoH paBHOpACTpENEICHUS YHEPTUH 110 CTENIEHSIM CBOOOIBI MOJIEKYJIBI.

7. Tlonartue o cratuctuueckux GYyHKIMAX pacnpeneneHus. CpenHue BeTUYUHBI.
bapomerpuueckas popmyna. Pactipenenenue boiasimana.

8. [IIpoctpanctBo ckopocrteil. Pacmpenenenus MakcBenna. 3akoH —pacrpeleneHus
MOJIEKYJI 10 abCONIOTHBIM CKOpocTsiM. Hanboiniee BeposTHas, CpeHssA U CpeaHE KBaapaTUYHAas
CKOPOCTH MOJIEKYJI Ta3a.

9. OO0paTtumMble 1 HeOOpaTUMBIE TTPOIECCHL. DHTPONUS. BTOPOI 3aK0H TEPMOAMHAMUKH.
OHTpoIuUs UACAIBHOTO rasa.

10. TeroBas mammua. [{ukn Kapro. Koaddumument monesnoro aeictBus. Teopema
KapHo.

11. PeanbHbie ra3el. YpaBHenue Ban-nep-Baanbsca. Kputnueckoe cocrosinue.

12. ®azoBble nepexoabl.

13. SIBnenms mepeHoca B razax. Auddysus, BHyTpeHHEe TpeHHE U TEIIIONPOBOTHOCTE.
O6mee ypaBHenue nepeHoca. 3akonbl @uka, HetoroHa u Oypre.



8.2. OuneHo4YHbIE CPeACTBA IJIS IPOMEKYTOYHOM aTTeCTAIUU

IIpuMepHBI CIMCOK BOMPOCOB K IK3aMEHY
1. Mexanuka

1.1. Yro Takoe MEXaHUYECKOE JIBUKEHHUE?

1.2. Yro Takoe MaTepuanbHas TOUYKa?

1.3. B yem cocTouT OCHOBHAs 3aJjaua KHHEMaTUKU?

1.4. Yro MbI Ha3pIBaEM CUCTEMON OTCUETA?

1.5. Yro o011ero u B 4eM paziudue MeX.Ly CKOPOCTHIO POX0XKACHUS IIYTH U CKOPOCTHIO
nepeMenieHus ?

1.6. Kak cBsi3ZaHbl KOMIIOHEHTHI CKOPOCTH M YCKOPEHHsI MaTepHalIbHOM TOYKU C
IPOM3BOIHBIMU €€ KOOPAWHAT BO BpeMeHH?

1.7. MoxeT I KpUBOJIMHEHHOE JBUKEHHE ObITh PABHOMEPHBIM?

1.8. KakoBbl HampaBieHHs TaHTCHIIMAILHOTO W HOPMAJIBHOTO Yyckopenmit? Kak
OTIpEeAeNIUTh BEKTOP MOJHOTO YCKOPEHUS?

1.9. B 4em cocTOUT OCHOBHAs 3a7a4a JUHAMHUKU?

1.10. KakoBo ¢u3uyeckoe coaepkanue 3akoHoB HeroTona?

1.11. B kakux cucremax oTcueTa cripaBeauBbl 3aKoHbl HploTOHA?

1.12. B 4em cCOCTOUT NPHUHIIMI OTHOCUTEIbHOCTH [ anwmies?

1.13. K uemy npuBOAUT AEHCTBHE CHIIBI BO BPEMEHH U B POCTPAHCTBE?

1.14. YTo Takoe KOHCEPBATHBHBIC CHUJIbI?

1.15. Yo sBisieTcst HOCUTENEM MOTEHIIUATBHOM SHEPTUH?

1.16. Yto Takoe MOMEHT CHJIBI U MOMEHT MMITyJIbca MaTepralibHOM Touknu? Kak cBsi3aHbI
MEXTy COOOU ATH (PU3NICCKUE BEITUIMHBI?

1.17. Yro Takoe moiHasi MeXaHUYecKasi SJHEPTUs MaTePUATbHON TOUKH?

1.18. KaxoBo ¢usndeckoe cozepkanue 3aKoHa COXpaHeHUst MexaHndeckoi sneprun? [Ipu
KaKHX yCIOBUSX BBITIOTHSAETCS 3TOT 3aKOH?

1.19. KakoBo ¢u3udeckoe cosepkaHue 3aKoHa COXPAHEHUS HMITyJIbca?

1.20. Kakotii BBIBOJ CJIETy€T U3 3aKOHA COXPAHEHUS UMITYJIbCa OTHOCUTEIHHO BHYTPEHHUX
CHUJI CUCTEMBI?

1.21. KakoBo ¢u3udeckoe cojiep>kaHue 3aKOHa COXPAHEHUSI MOMEHTA UMITyJIbca?

1.22. Kaxoii BBIBOJI CIIEIyeT U3 3aKOHA COXPAaHEHHS MOMEHTA UMITYJIbCa OTHOCHTEIHHO
MOMEHTa BHYTPEHHUX CUJI CUCTEMBI?

1.23. KakoBa poJib 3aKOHOB COXPaHEHHsI B PEIICHHH OCHOBHOM 3214 MEXaHUKHU?

1.24. Kakue nepuoauvecKkue IBUKEHUS OTHOCATCS K TApMOHUYECKUM KoliebaHusam?

1.25. Kak 3anuceiBaeTcsi ypaBHEHUE KOJICOaHMIA?

1.26. KaxoB ¢pu3nueckuii cMpici HayaabHOH (a3bl KoJieOaHui?

1.27. Tlpp KakoM YCJIOBHM pE3yJNbTATOM CIIOKEHHS OJWHAKOBO HAIlpaBIICHHBIX
TapMOHUYECKHX KOJIeOaHUH SBISIFOTCS TaKk)Ke rapMOHUYecKHe Kojebanus?

1.28. KakoBbI MPUHIMITEI TOCTPOCHHUS BEKTOPHOW MArpaMMBI CIIOKEHHS KOIeOaHnii?

1.29. KakoB BHUJ TPaeKTOPUH JBIKEHUS TOYKH, YYaCTBYIOIIEH OJHOBPEMEHHO B JIBYX
B3aWMHO-TIEPIICHIUKYIISIPHBIX KOJICOaHUSX?

2.  Monexynapnas gpuzuxka

2.1. KakoBa oCHOBHas 3a/1a4a MOJIEKYJISIpHOM (puzuku?

2.2. YeM OTIHMYAIOTCA CTATUCTUYCCKHA M TEPMOJMHAMUYCCKUH METONBI OIMCAHUS
CHCTEM MHOTHX TEII?

2.3. Uro coboii IpecTaBiIsieT MOACIh UICATBLHOTO ra3a’?

2.4. Kak 3anmuceiBaeTcs ypaBHEHHE COCTOSTHUS UI€aTbHOTo ra3a’?

2.5. Kak cBs3aHO jJaBlieHHE HI€aTbHOTO Ta3a ¢ SHEPTHel MOCTYNaTeIbHOTO JIBIKCHUS
MOJIEKYJT (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETHYECKON TEOPUH HJICATBHOTO Ta3a)?



2.6. KakoBa CyIIHOCTH TOHSTHS TEMIEPATypbl C TOYKH 3PEHHS MOJICKYJISIPHO-
KHUHETHUYECKOUN Teopun?

2.7. KakoBo Qu3uueckoe coaepKaHUE 3aKOHAa PABHOPACHPEICICHHS JHEPTUU 10
CTETICHSIM CBOOOBI MOJICKYIIbI?

2.8. KakoBbl mpaBwiia ONpEACIICHHs] YKClia BHYTPEHHHUX (KOJeOATENbHBIX) CTEICHEH
CBOOO/IBI MOJICKYJIBI?

2.9. KaxkoBbl crlaraeMbie BHyTPCHHEH SHEPTUH TeJa U TEPMOJANHAMHYECKOW CUCTEMBI?

2.10. Kakue TepMOIMHAMUYECKUE CUCTEMbI Ha3bIBAIOT N30IHPOBAHHBIMU?

2.11. Yto 03Ha4aeT BhIpOKCHUE: BHYTPEHHSISI SHEPTHsI CUCTEMBI sIBIsieTCss (DYyHKIHEH ee
COCTOSIHUS?

2.12. KakoBo pusnueckoe coaepaHue MepBoro 3akoHa (Hayajia) TepMOIUHAMKUKN?

2.13. YT0 TaKoe TEermI0eMKOCTh Tena?

2.14. B 4eM COCTOMT KaueCTBEHHOE M KOJIMYECTBEHHOE PA3JINIHE MEXKTY TeIIOEMKOCTIMHU
Cp u Cv st uaeanbHOro raza?

2.15. KakoBbl ~ OTJIMYMTEIBHBIE OCOOCHHOCTH HM300apUUYECKOro, H30XOPHYECKOrO,
M30TEPMUYECKOT0 U auabaTuyecKoro npoueccoB?
HporpaMMa OLCHHUBAHUS KOHTPOJJIMPYEMBIX KOMHeTeHHHﬁ:
HanmenoBan
Tema um Ko maankaropa [InaanpyemMpIi Kpurepnit HGZ
pasmen JLHHIL P Py TToxa3aTens pHTCp OoC
A — KOMIIETEHIINHA pe3ynpTar OLICHUBAHHMS TK® | A%
Pasgen 1. OIIK-4.1. 3HaTh 3HaeT Bnageer YO,
Mexanmnka Hcnone3zyet (dbyHIaMeHTaIbHBl | (GYHIAMEHTAIBHBI | MaTepPHAJIOM, (@)
0a30BbIC 3HAHUA B | € paszensl | e paszensl | mpeiCcTaBICHH
o0nacTu ¢buzuku ¢buzuku BIM B pazJierne.
MaTeMaTUKU U (amexTpuuecTBO U | (dMEKTpUUECTBO U | Bompocs! s
(huzuky npu MarHeTu3M) [UIA | MarHeTH3M) JUIA | YCTHOTO
TUTAHUPOBAHUU TUTAHUPOBAHHUS TUTAHUPOBAHHUS cobecenoBaHu
pabot pabot pab6ot o
XHUMHYECKOH XHMHYECKON XHUMHYECKON OTyer no
HAIPaBJICHHOCTH. | HANPaBJICHHOCTH. | HANPABICHHOCTH. | JIAOOPAaTOPHBI
YMmerp Ymeer M paboTam
OITK-4.2. HCIIOJIb30BaTh HCIIOJIb30BaTh
OO6pabaTsiBaeT TEOpETUIECKUE TEOPETUIECKUE
JIaHHEIE C 3HAHUS [0 | 3HAHUSA o
HCIIOJIb30BAHUEM | DJIEKTPUYCCTBY W | DIICKTPUYECTBY U
CTaHIAPTHBIX MarHeTH3My [PU | MarHeTH3My [pHU =
c1oco0oB IUTAHUPOBAHUH IUTAHUPOBAHUH S
aTIIPOKCUMAITHH 9KCIEPUMEHTANBH | SKCIEPUMCHTAIBH s
YHUCIIEHHBIX BIX paloT. BIX paldoT. &
XapaKTEPUCTHK. Bnangets Bnangeer
HaBBIKAMU HaBBIKAMU
IUTAHUPOBAHHUS IUTAHUPOBAHHUS
pabot pabot
XHMHYECKOH XHUMHYECKOH
HAIPABJICHHOCTH | HAIPaBJICHHOCTH
Onupasch Ha Onupasch Ha
0a30BEIE 3HAHMS 0a30BEIE 3HAHMS
¢buznkn ¢busnkn
(3meKTpUYeCcTBO U | (IJEKTPUUECTBO U
MarHeTu3Mm). MarHeTu3Mm).
OIIK-4.3. 3HaTh 3HaeT
WuaTepnperupyer | pusmyeckue ¢usndeckue
Pe3YJIBTATHI 3aKOHBI, KOTOpBIC | 3aKOHBI, KOTOPBIC




XUMHUYCCKUX

JIEKaT B OCHOBC

JIC)KaT B OCHOBC

HaOJIOIeHU# ¢ XUMHUYECKHUX XUMHUYICCKHX
WCIOJb30BaHUEM | MPOLIECCOB,  JJISL | MPOLIECCOB, IS
(busnveckux 00BEKTUBHOM 00BEKTHBHOM
3aKOHOB U HHTEPIPETALINH HHTEPIPETALNH
MpeICTaBICHUMA pe3ynbTaToB pe3ynbTaToB

HUCCIIEIOBAHUM. HUCCIIEIOBaHUM.

YMmerh YmMmeer

WHTEPIPETHPOBAT | MHTEPIPETHPOBAT

b pe3yabTaTH | b pe3yIbTaTHI

XUMHAYIECKUX XUMHAYIECKUX

HaOJIIONEHUH c | HaOIIOoEHUH C

HCTOJIb30BAHUEM | HCIOJB30BAHHUEM

¢busnyecKnx (busHyecKnx

3aKOHOB U | 3aKOHOB u

TIpeJCTaBICHUMN. TIpEeJCTaBICHUMN.

Bnanets Bnangeer HaBbIKamMy|

HABBIKAMU HUHTEPIIpETANH

HHTEPIpETAINN SKCICPUMCHTAIBH

SKCIEPUMCHTANBH | BIX TAHHBIX C

BIX TaHHBIX C HCTIOJb30BaHUEM

WCTIONB30BaHUEM | TIPEACTABJICHUH O

MIPECTaBICHUN O | MATHUTHBIX U

MAarHUTHBIX U SJIIEKTPUUYECKUX

SIIEKTPUYECKUX SIBIICHUSIX.

SIBJICHUSIX.
OIIK-6.1. 3HaTh 3HaeT Brnageer
[Ipencrasusier CTaH/IapTHHIE CTaHIapTHHIE MaTepHuaIoM,
pe3yNbTaThI (dhopMbI (dhopMbI MpeCTaBIeHH
paboThI B BUJIC MIpeICTaBICHUS MpEeICTaBICHUS BIM B pazjiene.
oT4era 1o pe3yIBTaToB pe3yIbTaToB Bomnpocsr mis
CTaHJAPTHOH paboTsl paboTsl YCTHOTO
(hopme Ha MIPUHSATHIMA B | IPUHSATHIMHU B | coOeceoBaHU
PYCCKOM SI3BIKE po()eCCHOHANBH | MPOPECCHOHANBH | 5

OM COO0O0IIEeCTBE. OM COOO0IIECTBE. OTueT mo

YMmerp Ymeer nmabopaTOpHEI

TPEJICTaBISTh MIPEJICTaBISTh M paboTam

OTYETHI 1O OTYETHI TIO

CTaHIapTHBIM CTaHIapPTHBIM

¢dbopmam Ha ¢dbopmam Ha

PYCCKOM SI3BIKE. PYCCKOM SI3BIKE.

Biangets Bnangeer

HaBBIKAMU HaBBIKAMU

MIpeCTaBICHUS MIPEICTaBICHUS

pe3yIbTaToB pe3yIbTaToB

paboTHl B YCTHOI
U NUCbMEHHOU

dopwme.

paboTHl B YCTHOI
U  NUCbMEHHOU

¢dopme.

OIIK-6.2. 3HaTh 3Haer
IIpencrasnser TpeboBaHuUs TpeboBaHuUs
MHPOPMAITHIO oubmmorpaduuec | ombnmorpaduyec
XUMHAYECKOTO KOH  KYJbTYpBI, | KO  KyJbTYpBHI,
COJIEpIKaHus C TIPEABSBIISIEMbIE K | PEAbsBISEMbIE K
y4eToM IPE/CTaBICHUIO TIPECTaBICHUIO
TpeboBaHuit nHpopmanmu B | uHGOopMaMK B
6ubmmorpaduyuec | MUCbMEHHOMN MUCbMEHHOU
KO KyJlbTypBl ¢dopme. ¢dopme.
YmeTs Ymeer
MIPE/CTABISTh MIPEACTABIST
nHpOpManuio ¢ | HHQOpPMAIMIO  C
yYETOM YYETOM
TpeOOBaHUHA TpeOOBaHUHA




IIpencrasnser
Pe3yIbTATHI
paboTHI B BUJIC
TE3HUCOB JOKIaaa
Ha PyCCKOM H

6ubnmorpaduyec
KOH KyJIbTYypHL.
Bnanets
HaBBIKAMHU
MIPEACTaBICHUS
nHdopmanuu
XMMHYECKOTO
COZep KaHUs c
y4eTom
TpeOoBaHU
oubmmorpadugec
KO KyJbTYpBI.

3HaTh HOPMBI H
IpaBuiIa
MIpeCTaBICHUS
pe3ynbTaToB
paboTel B BUIE
TE3UCOB JIOKJIaza

6ubmmorpaduyec
KOH KyJbTYpHL.
Bnanets
HaBBIKAMHU
MIpECTaBICHUS
nHdopManuu
XMMHYECKOTO
COoZep KaHUs c
y4eToM
TpeOOBaHUIA
oubmmorpadugec
KO KyJbTYpBI.

3HaeT HOPMBI H
npaBmiIa
MIPEACTaBICHUS
pe3yJbTaToB
paboTel B BUIE
TE3HMCOB JIOKJIaa

AHTITHHCKOM HA pYCCKOM W | HA PYCCKOM H
SI3BIKE B AHTJIMHACKOM AHTJIMHACKOM
COOTBETCTBHH C SI3BIKE. SI3BIKE.
HOpMaMH U YMmerp Ymeer
MpaBUJIaMU, MIPECTaBIATh MIPEJICTaBIISTh
MPUHSATHIMH B pe3yIbTaThI pe3yabTaThl
XUMHYECKOM pabotel B BuUAE | pabOTI B BUJE
coo01ecTse TE3UCOB JOKIaJa | TE3UCOB JOKJIazaa
Ha PYCCKOM U | HA PYCCKOM H
AHTJIMHACKOM aHTJIMHACKOM
SI3BIKE. SI3BIKE.
Bnanets Biageet HaBBIKamMy|
HaBBIKAMU TIPECTaBICHUS
TIPECTaBICHUS pe3yIbTaToB
pe3yIbTaToB paboTH! B BHIE
paboTel B BHIE | TE3UCOB AOKJIAa B
TE3UCOB JIOKJIaJa | COOTBETCTBUU C
B COOTBETCTBHH C | HOpMaMu U
HOpMaMu U | TpaBUJIaMH,
paBUJIaMH, NPUHSATHIMH B
OPUHSITHIMH B | XMMHYECKOM
XAMHYECKOM COO0O0IIIECTBE.
coo01IecTBe.
Pazgmen 2. OIIK-4.1. 3HaTh 3HaeT Bnageer YO,
MOJIeKyJBIpH Hcnons3yer (¢yHIaMeHTaIBHBl | (yHIAMEHTAIBHBl | MaTepHaIoM, (@)
0a30BLIE 3HAHUA B | € paszmensl | e paszensl | mpeAcTaBICHH
as pusuKa
obiacti ¢$uznkn ¢$uznkn BIM B pa3Jiele.

MaTEeMaTHKH U
(u3uky Ipu
TUTAHUPOBAHHUH
pabor
XUMHUYECKOU
HaIpPaBJIEHHOCTH.

OI1K-4.2.
OO6paOaTsIBacT
JIAHHBIE C
UCIIOJIb30BaHHEM
CTaH/IAPTHBIX
croco0oB
ATMPOKCUMALIMI
YKCJIEHHBIX
XapaKTEPUCTHUK.

(3TEeKTPUYECTBO U
MarHeTu3m) st
TJIAaHUPOBAHUS
pabort
XUMHUYECKOU
HaIPaBJICHHOCTH.
YmeTh
HCIIOJIb30BaTh
TEOpEeTUUECKUe
3HAHUS 1o
SJIEKTPUYECTBY U
MarHeTusmy Ipu
IJIAaHUPOBAHUH
AKCTIEPUMEHTAIBH
BIX paboT.
Bianets
HaBBIKAMH

(3TEeKTpUYECTBO U
MarHeTu3m) s
TJIAaHUPOBAHUS
pabort
XUMHUYECKOU
HaIPaBJICHHOCTH.
YmMmeer
HCII0JIb30BATh
TEOpEeTUUECKUe
3HAHUS no
SJIEKTPUYECTBY U
MarHeTusMmy Ipu
MJIaHUPOBAHUU
AKCIIEPUMEHTAILH
BIX paboT.
Buageer
HaBBIKAMH

Bompockr mist
YCTHOTO
cobecenoBaHu
A

Ortuer 1o
1a00paTOPHEI
M paboTam




TUIAHUPOBAHUS
pabor
XHUMHUYECKOM
HANpaBJICHHOCTH
omupasich Ha
0a30BEIC 3HAHMS

[UIAHUPOBAHUS
pabor
XHUMHYECKOM
HAMpPaBJICHHOCTH
omupasich Ha
0a30BEIC 3HAHMS

¢buznkn ¢buznkn
(omexTpuuecTBO M | (3JEKTPHUUECTBO U
MarHeTH3M). MarHeTH3M).
OIIK-4.3. 3HaTh 3HaeT
WuaTepnpernpyer | ¢pusmdeckue ¢usnaeckue
Pe3yIbTATHI 3aKOHBI, KOTOPBIC | 3aKOHBI, KOTOPHIC
XUMHYCCKHUX JISKAT B OCHOBE | JIGKAT B OCHOBE
HaOJrOIeHU# ¢ XUMHUYICCKHUX XUMHUYCCKHUX
UCIOJI30BAHUEM | MPOIIECCOB,  JUIA | MPOIECCOB, IS
(busnveckux 00BEKTHBHOM 00BEKTHBHOM
3aKOHOB U HMHTEpIIpETaluU UHTEpIIpEeTaluu
TpeJCTaBICHAN pe3yIBTaToB pe3yIbTaToB
HUCCIIEIOBAHUM. HUCCIIEIOBaHUI.
YmeTh VYmeer
WHTEPIPETHPOBAT | HUHTEPIPETHPOBAT
b pe3ynbTaTH | b pe3yIbTaTHI
XUMHNYCCKUX XUMHNYCCKUX
HaOmoneHnd ¢ | HaOmoJIeHud ¢
HCIIONBb30BAHUEM | HCIIOJIBb30BaHUCM
¢busnyecKux ¢busnyecKux
3aKOHOB U | 3aKOHOB u
NIPEACTaBICHUM. IIPEJICTaBICHUM.
Bnanets Bnangeer
HaBBIKAMU HaBBIKAMU
HHTEPIpETAINN HHTEPIpPETAINN
9KCIEPUMEHTANBH | SKCICPUMCHTAIBH
BIX JTaHHBIX C BIX JaHHBIX C
WCTIONB30BaHUEM | HCIOJB30BaHUEM
OPE/CTABICHUIN O | TPEACTABJICHHI O
MAarHuTHBIX U MAarHuTHBIX U
JIEKTPUUYCSCKUX JEKTPUUYCSCKUX
SIBJICHUAX. SIBJICHUAX.
OIIK-6.1. 3HaTh 3HaeT Brnaneer
Hpe,[[CTaBJ'ISIET CTaHJIaPTHBIC CTaHJIaPTHBIC MaTtepualiom,
pe3yIbTATHI (dhopMBI (hopMBI TIpeCTaBICHH
paboTHI B BUAEC MIpeCTaBICHUS MIPEICTaBICHUS BIM B pa3Jiele.
oT4era 1o pe3yIbTaToB pe3yIbTaToB Bomnpocsr mis
CTaHJApTHOH paboThI padoTsI YCTHOTO
(hopme Ha MIPUHSATBIMA B | IPUHATHIMHU B | cobeceoBaHU
PYCCKOM SI3BIKE po)eCCHOHANBH | MPO(PECCHOHANBH | 5
OM coo01IIecTBe. OM cOO0O0IIIEeCTRE. Ortuer 1o
YmeTs Ymeer a00paTOpHEI
TIPEICTABIATh TIPEICTABIATh M paboTam
OTYECTHI 110 OTYECTHI 110
CTaHJAaPTHBIM CTaHJAaPTHBIM
¢dopmam Ha ¢opmam Ha
PYCCKOM SI3BIKE. PYCCKOM SI3BIKE.
Biangets Bnaneer
HaBBIKAMU HABBIKAMU
MIPEICTaBICHHUS MIPEICTaBICHUS
pe3yIbTaToB pe3ybTaToB

paboTsl B yCTHOMU
" IMCbMEHHOU

dbopwme.

paboTsl B yCTHOMU
" [IUCbMEHHOU

hopme.




OIIK-6.2.
IIpencrasnser
nHdopmanuio
XUMHYECKOTO
COJICPXKAHUSA C
y4eToM
TpeGoBaHMit
oubnmorpaduaec
KOH KYJIbTYpbI

[IpencraBnser
Pe3yIBTATHI
paboTEI B BUAC
TE3HMCOB JOKIaaa
Ha PyCCKOM H
AHTIIMHACKOM
SI3BIKE B
COOTBETCTBHH C
HOpMaMH U
MpaBUIaMH,
MPUHSATHIMH B
XUMUYECKOM
coo0miecTBe

3HaTh
TpeOoBaHUs
6ubmmorpaduyec
KOH  KYJIBTYpBHI,
MIPEABSBISIEMbIC K
MIPE/ACTaBICHUIO
nHpOpMAIUK B
MMMCbMEHHOU
¢dopwme.

YMmern
MIPEACTABIST
nHPOPMALIUIO  C
y4eToM
TpeGoBaHuit
6ubmmorpaduyec
KO KyJIBTYPBL.
Bnanets
HaBBIKAMHU
TIPEACTaBICHUS
nHpOpMALUH
XMMHYECKOTO
COZEp KaHUs c
y4eTom
TpeboBaHuit
oubnmorpaduyec
KOH KyJIBTYPBL.

3HaTh HOPMBI H
npaBua
TIPEICTaBICHUS
pe3yIBTaToB
paboTel B BHIE
TE3MCOB JOKJIaIa
HA PYyCCKOM H
AHTJIMHACKOM
SI3BIKE.

YMmerb
TpPE/CTaBIATh
pe3yJIbTaTh
paboTel B BUjE
TE3UCOB JIOKJIaJa
HA PYyCCKOM H
AHTJIMHACKOM
SI3BIKE.

Bianets
HaBBIKAMU
TpeCTaBICHUS
pe3yIbTaToB
paboThI B BUIIE
TE3UCOB JIOKJIaJ(a
B COOTBETCTBUH C
HOpMaMH U
MIpaBUJIAMU,
MIPUHATHIMU B
XAMHYECKOM
CO00IIECTBE.

3Haer
TpeOoBaHUs
6ubmmorpaduyec
KOW  KYJIBTYpHI,
MIPEABSBIIEMbIEC K
MIPEICTABICHUIO
nHpOpMAIUK B
MMUCbMEHHOU
¢dopwme.

Ymeer
TIPEACTABIST
nHPOPMALIUIO  C
y4eToM
TpeGoBaHuit
6ubmmorpaduyec
KO KyJBTYPBL.
Bnanets
HaBbIKaMH
TIPEACTaBICHUS
“HpOpMAIN
XMMHYECKOTO
COZIep KaHUs c
y4eToM
TpeboBaHuit
6ubmorpaduyec
KOH KYJIbTYPBI.

3HaeT HOPMBI H
npaBuia
TIPECTaBICHUS
pe3yIbTaToB
paboTel B BHIE
TE3UCOB JIOKJIaja
HA PYyCCKOM W
AHTJIMHACKOM
SI3BIKE.

YmMmeer
pPE/CTaBIATh
pe3yabTaThl
paboTel B BUIE
TE3UCOB JIOKJIaJa
HA PYyCCKOM W
AHTJIMHACKOM
SI3BIKE.

Bnangeer
HaBBIKAMU
npe/ICTaBICHUS
pe3ynbTaToB
paboTHI B BUIE
TE3MCOB JOKIaaa
B COOTBETCTBUH C
HOpMaMH U
MIPaBUJIAMU,
MIPUHSATHIMU B
XAMHYECKOM
CO00IIECTBE.

VY —ycTHbIl onpoc, Ki-komnokBuym, O-otueT no abopatopHoii padote, K- koHTponbHas

pabora




Xapakrepuctuka OC 175 o0ecnieyeHUs TEKyIero KOHTPOJISI 0 TUCIHUIIINHE

C UCIIOJIb30BAHUECM
CTaHAapTHBIX CII0co00B

IKCIICPUMCHTAJIBbHBIX pa60T.
BnaggeeT HaBbIKaMH

Conepxanue
Kon unaukaropa o 2 3
[Inanupyemblii pe3yJsibTat oC 3a/IaHMs /BOTIpOCca 1
KOMIIETEHIIUU

T.1O.
OIIK-4.1. Vicnone3yer | 3HaeT ¢ynnamenrtanbueie | CobecenoBanue. Y cTHBIE ONPOCHI
0a30BbIC 3HAHUS B paznensl Gusuku (nexTpuyectBo | Komtoxsuym Hamnmcanue oT4eToB 110
obJlacTi MaTeMaTHKH U | W MarHeTU3M) JUIsl IUIaHUPOBaHus | BrimonHeHune 71ab0opaTOPHBIM
¢u3nKy Ipu pabot XUMHYECKOH | JTabopaTopHBIX paboT | paboram.
IUIAHUPOBaHUH PadoT HaIpaBJICHHOCTH.
XUMHYECKOM Ymeer HCIOJIb30BaTh
HaIpaBJICHHOCTH. TEOpeTUYECKUEe  3HAHUA 110
OIIK-4.2. NEKTPUYECTBY M MAarHeTU3My
O6pabaTeIBaeT JaHHBIE | MPU TUTAHUPOBAHUH

cTanaaptHoi Gopme Ha
PYCCKOM SI3bIKE

YMeet npeacTaBiIsTh OTYETHI MO
CTaHJApTHBIM (popMaM Ha
PYCCKOM SI3bIKE.

anmnpoKCcuManuu IUTAHUPOBAHUS PabOT
YHUCJICHHBIX XHUMHUYECKOMN HapaBJICHHOCTU
XapaKTePUCTHK. omHpasch Ha 0a30BBIC 3HAHUS

(hm3UKH (IJTEKTPHUIECTBO U

MarHeTH3M).
OIIK-4.3. 3maer  ¢usmyeckme  3akoHbl, | CobecemoBaHme. Y CTHBIE OTIPOCHI
Wntepnpetupyet KOTOpple Jexar B  ocHoBe | KomnokBuym Hanmcanue otueToB mo
pe3yIBTaTHI XUMHYECKHX MPOIeccoB, i | BrimonmHeHue ma00paTOPHBIM
XIMAYIECKHX OOBEKTHBHOM  HMHTEpIIpeTanuu | J1abopaTOpHBIX paboT | paboram.
HabroneHui ¢ Pe3yNbTaTOB UCCIEA0BAHUM.
UCIIONIb30BaHHEM Ymeer WHTEPIPETHPOBATh
(bI/I?)I/I‘IeCKI/IX 3aKOHOB U pE3yJIbTAThI XUMHYCCKUX
TpeACTaBICHUN HAOJIOICHUI C HCIOJIb30BaHUEM

(hu3nIecKux 3aKOHOB u

IIPEICTaBICHUM.

Bnageer HaBEIKaMH

HHTEpIpETanN

9KCIIEPUMCHTANBHBIX JTaHHBIX C

WCTIOJIb30BaHUEM TPECTaBICHAN

0 MarHUTHBIX U JEKTPHUECKUX

SIBJICHUAX.
OIIK-6.1. 3uaetr cranmaptaeie  (opmer | CobecenoBaHue. YcTHBIE OTPOCH
[pexncrapnsier Npe/ICTaBICHUS pesynbraroB | KomnokBuym Hanucanue ot4etoB 1o
pe3ynpTaThl paboTHI B paboTsl NIPUHATBIMU B | Brinosnnenue 71a00paTOPHBIM
BHJIE OTYETA 1O npodeccnoHanTsHOM coo0IIecTBe. | JTabOpaTOPHBIX paboT | paboTam.

Ooubnmorpaduyaeckoit KyJabTypBhIL.

Brnaneer HaBbIKaMHU

MPE/ICTABICHUS pe3yNIbTaToB

paboTHI B YCTHOH M MHCHEMEHHOM

dopwme.
OIIK-6.2. 3HaeT TpeboBanus | CobeceoBaHume. Y cTHBIE ONPOCHI
[pencrasnser 6ubmmorpaduueckoit  KynpTypbl, | KoinokBnym Hamncanue or4yeroB 1o
nHpopmanuio NpebsBIIsieMbIe K | Boinonnenue 11ab0paTOPHBIM
XUMHUYECKOTO MpeICTaBICHUIO HHQOpPMAIMK B | JJAOOpATOPHBIX paboT | paboTam.
COJICpIKAHHUS C yUETOM MUCbMEHHOH (opme.
TpeboBaHUit Ymeer MIPEICTaBIIATh
oubmmorpaduueckoit MHPOPMAIHIO c y4eToM
KyJBbTYpBI TpeboBaHuit OndanorpapuyecKkoi

KyJIbTYpPHI.

Brnaneer HaBbIKaMHU

NPE/ICTaBICHUS nHpopMamu

XMUMHYECKOTO  COJEPXaHUs  C

y4eToM TpeboBaHMI




OIIK-6.3.
IIpencrapnser
pe3ynbTaThl paboThl B
BUJIE TE3UCOB JIOKJIa1a

3HaeT HOpPMBI W TIpaBHiIA
IpeJCTaBICHUS pe3ybTaToB
paboTHl B BUJIE TE3HMCOB JIOKJaaa
Ha PYCCKOM U aHTJIMHCKOM SI3BIKE.

CobecenoBaHue.
Komnoksuym
Brinonnenue
1a00paTOPHBIX PabOT

VYcTHBIE ONPOCH
Hanncanue ot4yeroB 1o
71a00paTOPHBIM
paboram.

Ha PYyCCKOM U
AHTJIMICKOM SI3bIKE B
COOTBETCTBHH C

YMeer npeacTaBisATh pe3yaIbTaThl
paboTHl B BUJIE TE3HMCOB JOKJaaa
Ha PyCCKOM M aHTIIMHCKOM SI3BIKE.

HOpPMaMH U IIpaBwiIaMHy, | Brageet HaBbIKAMHU
MIPUHATHIMU B MPEACTABICHUS pe3yIbTaToB

XUMHUYECKOM
CO00IIIECTBE

paboTHI B BUIE TE3UCOB JOKIAIa B
COOTBETCTBHH C HOpDMaMmH W
TIPaBHIIAMH, TIPHHATHIMH B
XUMHYECKOM COOOILECTBE.

Kpurepun oueHuBanusi pe3yJbTaTOB 00y4YeHUs

1. CtyneHty HEOOXOIHMMO BBINOJHUTHE 9 sabopatopHbIXx paboT. [lpu BEIIOJHEHHH
71a00paTOpHBIX pabOT OLIEHMBAETCS TEXHUKA BBIOTHEHUS, O(OPMIICHHE OTYETOB, BKIIOYAIOIICEe
00pabOTKyY SKCIIEPUMEHTAILHBIX TAaHHBIX.

2. llpenycmotpeHo 5 coOeceloBaHUI 1O TEOPETHYECKOMY MaTepualy B BHIC
KOJIJIOKBHYMOB.

Ouenku:

OneHka «Hey10BJIETBOPUTEILHO»:

(bparmMeHTapHOE 3HAHUE IPEAMETA, OTCYTCTBHE YMEHNUI U HABBIKOB IPUMEHEHUS METO/IOB
Y TIOJIXOJI0B U3y4YaeMOM AMCLMILIMHBI IPU peIlieHNnH YueOHbIX 3a/1a4 (MeHee 50 0auioB).

OneHka «yJ10BJIeTBOPUTEIbHO»:

HECHCTEMATU3UPOBAHHBIE 3HAHHS MPEIMETa, YaCTUYHO C(OpPMUPOBAaHHBIE YMEHHS M
HaBBIKM MPUMEHEHHSI METOJIOB M IMOJXOJ0B M3y4aeMOH JUCUUILIMHBI PU PELICHUU y4eOHBIX
3a1a4 (50-69 6annon).

Onenka «xopomo»:

B IIeJIOM, C()OPMHUPOBAHHBIC, HO COZIEpIKAIINE OTIEIbHBIC MPOOebl 3HAHUS TPEIMETa,
YMEHHE MPUMEHSTh METOJbl U MOAXOJbl M3y4aeMOW JUCLMIUIMHBI MPH pEIIeHUH Y4eOHBIX U
NPAaKTUYECKHUX 33/1a4 C MUHUMAIBHBIM KOJIMYECTBOM OIIMOOK HEMPUHIMITAAIBHOTO XapaKkTepa,
HaJIMYMe HaBBIKOB MPUMEHEHHUs METOJOB M MOJXOJ0B M3y4yaeMON JUCLMIUIMHBI MPU PELIeHUN
y4eOHBIX U npakTuyeckux 3anad (70 - 85 Gamon).

OneHka «OTIHYHO»:

c(OpMHPOBAHHBIC U CUCTEMATH3NPOBAHHBIE 3HAHHS TTPEIMETa, CHhOPMUPOBAHHBIE YMEHUS
Y HAaBBIKM NPUMEHEHUS] METOJIOB U MOX0/I0B U3y4aeMON AUCHUIUIMHBI TIPU PEIIEHUH YUeOHbIX U
npakThueckux 3anay (86-100 6amioB).

Pa3patGorunku:

JIOLIEHT

(3aHuMaemas O0IHCHOCMY)

Kysnenosa . A.

(uHuyuansl, pamunus)

(noonugv)

IIporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanmsimu PI'OC BO u yuerom
pexomennanuit [IOOIT no Hanpasnenuto u npodmito noarotoku 04.03.01 Xumusi.



[Iporpamma paccMoTpeHa Ha 3aceTaHWM KaeApbl TEOPETHUYECKOM W TPHUKIIATHON
OpFaHI/I‘IeCKOﬁ XUMHUHU U ITOJIUMCPU3AIUOHHBIX MPOLICCCOB

ITpotokomn Ne 05 ot «14» ampens 2025 r.
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Hacmoswas npocpamma, ne modcem Ovbimb 60cnpouzéedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopul-paspabomuuxa npocpammbl



