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1.1 CTPYKTYPA, 1 OBIDAA TPYJOEMKOCTDb AUCLHUII/INHBI

OO6111ast TPY10€MKOCTb JUCIIUTIIMHBI COCTaB/sieT 8 3aueTHbIX efuHuI] (288 uaca).

Ounas ¢opMa o0yueHus 3aouHas opma 00yueHUs
Kypc 1
Cemectp 1I
Jleknpuu 54
IIpakTUyeckue (ceMMHApPCKHe) 3aHATHA 54
JTaGopaTopHbIe 3aHATHA 72
KoHncynbTanuu 2
HToro ayANTOPHBIX 3aHATUA 182
CamocTrosTe/IbHas padoTa 101
KypcoBas pa6ora He npeaycvmorpena
dopma KOHTPOJIsA
3K3aMeH 5
3auyet
OO01ee KOJIMUECTBO YacoB 288

1.2 HEJIN U 3AJAYN OCBOEHUSA TNCIIUITJINHDBI:

Henb  AUCUUIUIMHBIL -  O03HAKOMUTb  CTY[€HTOB C TEOPeTUUEeCKUMU U
5KCIepUMEHTATbHBIMA METO[AaMU U3y4YeHUsI MOJIEKY/ISIDHBIX CUCTeM, WX CBOWCTB,
MOZiesler Y MPOUCXOSIIUX B HUX SBJEHUSIX, NMOATOTOBUTh CTYAEHTOB K U3yUYeHUIO
TIOC/IeAYIOLIMX pa3ZiesioB 00Iei ¥ TeopeTUuecKou (GU3HKH.

3ajauM JUCLIUTIIMHBI:

» (QopMHpOBaTh y CTYAEHTOB TIpeJCTaBJeHUss O MeTojax WU3yueHusi u
0COOEHHOCTSIX MOJIEKY/ISIPHBIX CHUCTEM;

» obecrieunTh YCBOEHHe MaTepHrasa JaHHOTO Kypca;

» co3parb 0a3y //1s1 u3yueHus ToC/eyIIIUX pa3/iesioB o01eli U TeopeTHuecKou
(bH13MKY, B YaCTHOCTH TePMOIMHAMUKHN M CTaTUCTUUECKOU (PU3KKH;

» OBJIafieHHe CTYJjleHTaMH MeTOlaMU PellleHus 3a7au 110 JUCIUTUIAHE;

» paccMOTpeTh OCHOBHBbIE METO/bI JKCIEePUMEHTA/TbHOTO W TeOpPeTHUeCKOTo

VCCNeIOBAaHUS  SIBIEGHUM  MOJIEKYJISIpHOW  (M3MKHA, WX B COBPEMEHHBIX

TeXHOJIOTHUAX;



» TpOaHa/M3MpOBaTb  OCHOBHbIe  TPUHIUIBI  MOJEJIMPOBAaHUS  SIBJIEHUH,
M3ydyaeMbIX B KypCe, yCTaHOBUTh 00/acTb TPUMEHUMOCTH 3THX MOZesiel,
paccMOTpeThb CrocoObl BLIUMCIeHUS (PU3UUeCKUX BeJTMUMH, XapaKTepU3yHoLUX
SIBJIEHUSI;

» copMHpOBaTh Y CTy/IeHTOB YMeHHs BUJIeTh eCTeCTBEHHOHAyUHOe CO/lepyKaHre
1po6sieM BO3HUKAIOIIMX B MPAaKTUUECKOU JesiTe/IbHOCTU CIIel[haIiCTa;

» TOATOTOBUTH TBOPYECKH MBIC/SIIUX CTYAEHTOB C pa3BUTHIM HAay4YHbIM

MBbIIIJIEHHUeM, O6J'[EI'Z[aI-OH_[I/IX HEO6XO'Z[I/IMLIMI/I 3HaHUSIMHU B 00/1aCTH d)HBI/IKI/I,
CITOCOOHBIX KCII0/Ib30BaTh IMMO/Iy4y€HHbI€ TEOPETHUYECKHE 3HdAHUA TIPU DELIEHWU
IMMPpaKTUYECKHMX 3a/d4, ITPOABJIAA IIPHU 3TOM CaMOCTOATE/IbHOCTb 1 MHUILIMATHUBY,

TIPUHKMMATh pellieHus], BbiOMpasi HanboJsiee ONMTUMaIbHOE U3 BCEX BO3MOXKHBIX.

1.3. MECTO JNCIIAIIVIMHBI B CTPYKTYPE OOII
BAKAJ/TIABPUATA

JucuuryinHa BXOAUT B 6a30BYI0 UacTh npodeccroHanbHoro 1ukia (b3.6.1.2).
[Ipy u3yueHUM Kypca UCIIONb3YKOTCS 3HaHUS, MOJIyYeHHble CTy[eHTamMu IIpy
W3yueHUM MaTeMaTMKd W (U3MKU B CpeiHed IIKO/e, a TakxXe JUCLUTIIUHbI

«MexaHUKa» U KypCd MaTeMdTHYECKOTI'O dHAJ/IM3d ITepBOro ceMmecTpd 1 KypcCa.

1.4  TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI
IVICIIATUIVIHBI

[Tpouecc w3yuyeHUsi AUCLUIVIMHBI HampaBieH Ha (OpPMUPOBaHUE CJeAYOIIUX

KOMITeTeHIIWM:

» CIIOCOOHOCTb COBEpIIIEHCTBOBAaTh M Pa3BUBaTh CBOW WHTE/IEKTYalbHBIA U
00I1IeKyIbTYPHBIM ypoBeHb (OK-1);

» CIIOCOOHOCTb CaMOCTOSITE/ILHO —TPUOOpeTaTh C TIOMOIIbI0  COBPEMEHHBIX
oOpa3oBarebHBIX YW WHGMOPMAIMOHHBIX TEXHOJOTHM U HCIOJb30BaTh B

HpaKTI/ILIECKOI‘/JI AedATe/IbHOCTWM HOBbI€ 3HAHHMSA WM YMEHMdA, B TOM 4UMC/Ie B HOBBIX



o0nacTax 3HaHWM, HeMOCpe[CTBEHHO He CBsI3aHHBIX CO cdepoi [esTeNbHOCTH
(OK-3);

CcriocoOHOCTh ~ BBICTPAMBATb U peaM30BbIBaTh  TePCIeKTHBHbIE  JIMHUU
WHTE/I/IeKTyaJbHOTO,  KYJbTYDHOTO,  HPAaBCTBEHHOTO,  (U3WYEeCKOro U
npogeCCHOHATLHOIO0 CaMOPa3BUTUS U caMocoBepiiieHCTBOBaHUs (OK-5);
CIoCOOHOCTh KPUTUUECKH TIePeOCMBIC/TMBATh HAKOTIJIEHHBIN OTIBIT, U3MEHSITh TIPH
HeobxoarMOoCTH TTpoduIb cBoel rpodeccruoHanbHol AesTenbHocTH (OK-7);
CrocoOHOCTh HUCII0J/Ib30BaTh 0a30Bble TeopeTUUeCKWe 3HaHUS [Ji pelleHUst
nipodeccroHambHbIX 3a7au (ITK-1);

CrIoCcOOHOCTh [IEMOHCTPUPOBAaTh 3HAHWS COBPEMEHHOM HAyuHOM TapafiurMbl B
obnmacti (U3MKKM W [JUHAMUKA €ee pa3BUTHS, CHUCTEMbl MeTOAOOrMUeCcKux
TIPUHILIAIIOB U MeTOAUUeCKHX TIpueMoB (pusnueckoro ucciegoBanus (I1K-1);
CriocobHOCTh TIPUMEHATH Ha TIpaKTUKe 0a30Bbie TMpodeccroHalbHble HaBbIKU
(TIK-2)

CTIIOCOOHOCTH ZIEMOHCTPHUPOBATh YIJIy0O/iIeHHbIE 3HAHUS B 00/1aCTH MOJIEKY/ISIPHOM
¢u3uku 1 TepmoguHamMuki (I11K-2);

CrocoOHOCTh 3KCIUTyaTUPOBAaTh COBPEMEeHHYI0 (DU3MUeCKylo armaparypy u
obopyznopanue (ITK-3);

CrocoOHOCTh HCIOJIb30BaTh CIlelMau3upOBaHHble 3HaHUSI B 007acTu (U3UKU
JJIs1 OCBOeHHsI TPOGUIbHBIX (GU3NUECKMX [JUCHUTIIMH (B COOTBETCTBUU C
nipodunem noarotoBku) (I1K-4);

B/a/leHMe HaBbIKaMU KBa/lM(UIMDOBAHHOTO aHaau3a, KOMMEHTHDPOBAaHHUS,
pedepupoBaHuss u 0000iIeHUsT pe3y/bTaTOB HAY4YHBIX  MCC/Ie/JOBaHUMH,
MIPOBeJIeHHBIX APYTUMHU CITelaTruCcTaMyd, C WCIO0Ib30BaHUEM COBPEMEHHBIX
METOJJMK ¥ MEeTOZOJIOTHH, TepeloBOr0 OTeYeCTBEHHOTO W 3apyDe)KHOro OrbiTa

(IIK-6);



» CrocoOHOCTBIO Pa30bMpaThbCs B MeTOAAX MCC/Ae0BaHUM B 00/1aCTH MOJIEKY/IIPHOM
dbusuku u TepmoguHamuki (I1K-3), (ITK-5), (ITK-6).
B pe3ysibTaTe 0CBOEHUS JUCIIUTUIMHBI CTY/I€HT JTOJDKEH:
Nwmerts 1nipefcTaBieHue:

» 0 rpaHuIaX IPUMEHUMOCTH K/IaCCUUeCKUX 3aKOHOB MOJIEKY/ISIPHOU (PU3UKY;

» 0 TIPUHLIMIIAX, JIE)KAI[UX B OCHOBE TEOPHI MOJIEKY/IIPHON (DH3HKH;

» 0 TpUHIUIAX HCTOJb30BaHUSI  SBJIGHWM  MOJIEKYISpHOM — (QU3uKHd B
COBpEMEHHBIX TeXHOJIOTHSIX.

3HaThb:

» 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K SIBJIEHUSIM MOJIEKY/ISIPHOW (PU3UKH,
OCHOBHbBIE TIOHSITUS, 3aKOHBI MOJIEKY/ISIPHOM (PU3HUKW M WX MaTeMaThyeckoe
BbIpa)KeHHUeE;

» (yHIaMeHTa/IbHbIe OIIBITHI, JIeXKAIllie B OCHOBE YUYEHHS O MOJIEKY/ISIPHOMN
¢du3vKe;

» JIOTUKYy TIOCTPOEHUsI TeOpuil  MOJeKyJsipHOW  (U3MKM Ha  OCHOBe
(byH/jaMeHTa/IbHbIX OMBITOB;

» OCHOBHBIE METO/IbI CC/Ie/JOBAaHUS SIBJIEHUI MOJIEKY/ISIPHON (PU3HKHU.

B Xxome u3yyeHusi Kypca y CTY[eHTOB ciefyeT (HOpPMHUPOBATh Creyoliue

yMeHHSA:

»  CAMOCTOSITe/ILHO OTpeJesiATh Lefu, 3aaud W MeTOAbl HCC/Ie[OBaHUs
Ka)k/IOTO U3 pa3ziesioB Kypca, BCero rpeameTa B 1[eJI0M;

» obmasath 1IeJIOCTHOM CHUCTeMOM 3HaHMM, (GOPMHUPYIOIMX y  HHUX
(H3MUECKYI0 KAPTUHY OKPY>KaloIllero MUpa;

»  Ha OCHOBe MeTO/la CHUCTEMHOrO aHa/lv3a TPOBOJUTH AHAJIOTUI0 MEeXIy
pa3MMUHBIMU (PU3UUeCKUMU TIPOLieCcCcaMH, MPOTEKAIOIIMMU B TIPUPOJIE;

»  3HaTb WMCTOKA COBpPEMEHHbIX HayuHbIX TUIIOTe3 W Teopui, BUETb UX

IMPpOTHUBOPEUYHMBOCTSE 110 Me€pe HAaKOIUVIEHHA UX 3HaHWI B 00/1aCTH d)HBI/IKI/I;
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»  TIoC/e[oBaTe/NlbHO  M3/araTh  W3yYeHHbIM  MaTepwana, [JBWrascb  OT
paccMoTpeHust Oosiee 3/eMeHTapHbIX (OPM [BW)KEHUs MaTepuu K OoJiee
CJIO’KHBIM;

»  dopmympoBaTh (U3MUECKHWe 3aKOHBI W TeOpUd C TIpUMeHeHWeM
a/IeKBaTHOTO MaTeMaTUUeCKOTO arrapaTa;

»  KOJIMUeCTBEHHO OIMUChIBATh CBONCTBA NMPUMEHSIEMBIX MOJIETBHBIX CXEM;

»  BHUJEThb MPOsiB/IeHNe U3y4yaeMbIX (hU3MUeCKUX 3aKOHOB KaK B >KUBOM, Tak U
He YKUBOU TIPUPO/e, CBsi3b (PU3MKU C IPYTUMU HayKaMu;

»  U3MepsTh C OTpe/le/IeHHONW TOYHOCTBIO pPa3/inyHble (hH3UUYecKre BeTUUYHHBI,
MMeTb TIPe/[CTaB/IeHUs] O TIPSIMBIX W KOCBEHHBIX WM3MEPeHUsIX, MO/CUMTHIBAThH
TIOTPEIIIHOCTY B TOM U [IPYTOM CJIyYasiX;

»  TpOBOAUTH (PU3UYECKWN SKCTIePUMEHT, aHa/JW3UpOBAaTh  I10/yYeHHbIe
JaHHBIE.

CTyJeHTbI [JOJDKHBI OB/a/IeTh C/Ie[yIOIMMH HaBbIKAMU:

> rpu pabore B /labopaTOpPHOM TIPAaKTHKyMe CTPOTO COO/I0[aTh MpaBU/ia
OXpaHbl TPy/la ¥ TEXHUKY 6e30macHOCTY;

> CaMOCTOSITe/ILHO /[0ObIBaTh HEOOXOAUMBIe 3HaHUs, paboTasi ¢ yueOHOM U

CIIPaBOYHOM JINTEpPaTypOu;

> B/a/leTb OCHOBHBIMM [pMeéMaMH  BBINIOJIHEHUSI 3KCIIepUMEHTa B
MPAaKTUKYME;
> YeTKO M MOC/ei0BaTe/IbHO (DOPMYJIMPOBAaTh M pellaTh IOCTaBIeHHbIE

nepe/i HUIMHU 3a/laui, KaKk TeOPEeTHUYECKOr0, TaK M MPUKJ/IaJHOTO XapaKTepa.
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Bbimucka uz ®I'OC-3 BIIO pgnsa paucourmiuasl b3.6.1.2 «MosekynsipHas

¢usuka» (PekomeHgoBaHO HayuHO-MeTOUUeCKMM COBETOM 1O  (HU3UKe
Munncrepctea obpa3oBaHuss W Hayku Poccmiickoit Pepepaiiiu  [Jjisi  BBICIINX
yuebHbix 3aBefenuit — URL: http://foroff.phys.msu.ru/ phys/programs/gp.htm#
%D0%9C%D0%9E%D0%9B).

b3.b.1 O6masn ¢usuka.
b3.5.1.2 MouekyasipHas pu3nkKa

1.1. BBepenue. IIpegmert MOJIEKYISIPHOU ((NZEVINGH OcHOBHbIE
JKCIiepUMeHTaibHble (DaKThl, CBU/ETE/NbCTBYIOIME O [AUCKPETHOM CTPOeHUHU
BelllecTBa. TernyioBoe [ABW)KeHHE C TOYKU 3DeHHsI MOJIEKYJISIPHBIX [pe/ICTaB/IeHUM.
Macitabel pU3HMUecKuX BeJIMYUH B MOJIEKY/ISIPHOM Teopuu. Maccel U pa3Mepbl
Moviekys. Yucsio ABoragpo. OcobeHHOCTH MeKMOJIEKY/ISIPHOTO B3aUMOZeNCTBUSI.
ArperaTtHble COCTOSIHUSI U XapakTep TeIJIOBOr0 [JBW)KeHUs B rasax, KUAKOCTIX U
TBEp/bIX Tesax.

1.2. CrarucTuuecKMd TIOAX0], K ONHCAHHUI MOJIEKY/ISIDHBIX SIBJI€HHUI.
CratucThueckye 3aKOHOMEPDHOCTM M OIMCaHWe CUCTeMbl MHOTMX YacCTUL.
Makpockorniueckoe ¥ MUKPOCKOMTMYECKOe COCTOsIHHMEe CUCTeMbl. MoseKynspHas
cucTeMa KakK COBOKYITHOCTb 4YaCTUL] U KakK CIUIolIHasg cpeja. TerioBoe
paBHOBeCHe CUCTeM. Y CJIOBUSI PABHOBECHSI.

1.3. HpeanbHblii ra3. Mojgenbs  wuaeanbHOrO  ra3a.  PaBHOBecHoOe
MPOCTPaHCTBEHHOE pacripefie/ieHde 4YacTvl] WjeaqbHOro rasa. buHommHanbHOe
pacnpeziesieHue (pacnipenenenue Bepnynn). IIpenenbHbIe ciaydau
OMHOMMHA/LHOTO  pacrpesiefieHusi:  pacrnpesiesiennss Ilyaccona wu  Tayca.
@MoKTyalMM  IUIOTHOCTA — WJeajbHOrO rasa. MasocTb  OTHOCHUTE/IbHBIX
¢dbmoxTyarmii. MonekynsipHasi Teopusi jJaB/eHuUs Ulea/lbHOTO rasa.

1.4. Ilonarue Temmneparypbl. I[IpUHLUIBI KOHCTPYMpPOBaHUS TepMOMeTpa.
TepmomMmeTprueckoe BellleCTBO U TepMOMeTpUUYecKas Be/IMYMHa. OMIMpUYecKue
mKkansl TemrepaTyp. Illkana TemmnepaTyp Ha OCHOBe CBOMCTB H/ieajbHOIO rasa.
YpaBHeHre cOCTOSIHUS U/leanbHOro rasa (ypaBHeHue KiarinepoHa - MeHzeneeBa).
1.5. PacrnipepeieHue Mo0J/1eKyJI rasa no ckopocrsim. Pacripesesnienrne Makcsesia.
XapakTepHble  CKOpPOCTM  MosieKysa. [IpuHuun  geTtasbHOro  paBHOBeCHs.
HauBeposTHelasg, cpefHss W CpeJHeKBaJpaTWyHas CKOPOCTU MOJeKyJ rasa.
Pacripefienenrie MosieKys1 1O KOMIIOHEHTaM CKOpOCTel. OJKcCIepyMeHTa bHast
rpoBepKa pacrpezeneHus Makcsesuia.

1.6. UpeanbHblii ra3 BO BHelNIHeM MOTeHIHMA/ILHOM moJie. PacripeseneHuve



Bonbumana. bBapometpuueckasi ¢opmyna. Pacripesenenve MakcBenna -
BonbiiMaHa 1 ero skcrneprMeHTa/ibHasi IPOBEPKa.

1.7. bpoyHoBckoe paBwxeHue. (CTOJIKHOBEHUs MOJIeKya B rase. [InuHa
cBobogHOrO Tmipobera. Yacrtota coyzmapeHuii. ['a30KMHETHUECKWN AUaMeTp.
Paccesnue Moneky/ssSIpHBIX TIy4kKOB B rase. TeopemMa O paBHOMEPHOM
pacrnpesiefieHM KWHETUUECKOW SHEPrud 10 CTereHsM CBoOobl. BpoyHOBCKoe
gekenne. dopmyna OuHiuTerHa. OnelTel IleppeHa mo ompefeneHyr0 4ucsa
ABgorazpo.

1.8. TepmoguHamMuyeCKUH MOAXO0J K ONMCAHUI0O MOJIEKY/ISIPHBIX SABJIEHUM.
TepmogrHamuueckue rapaMeTpel. HyseBoe Hauaso TepmoavHaMuKuU. [loHsTtue
TepMOJUHAMUUeCKOI0 paBHOBeCHUs. [TpuHn TepMOJAUHAMUUYECKON
afJUTUBHOCTA. Pu3nMyeckue OrpaHWYeHHUs TepMOJUHAMHYECKOW TEeOpHH.
KBasucrarnueckue nporjeccel. ObpaTiMble ¥ HeoOpaTUMbIe TPOLIECCHI.

1.9. ITepBoe Haya/10 TepMOAMHAMHUKHU. TeI/I0EMKOCTb CUCTeMBI. Ter10eMKOCTb
uzieanbHOro ras3a. CBsi3b TeIUVIOEMKOCTM Ta3a C UHC/IOM CTeleHeld CBOOObBI
MoO/ieKy/l. YpaBHeHuWe Matiepa. [losuTporvueckuii Tmpoiecc. YpaBHeHUe
[IOJINTPONbI M ero yvacTHele caydad. Kraccuyeckasi Teopusi TeIuIOeMKOCTU
TBepAbIXx Tej. 3akoH [rosionra wu Iltn. @PyHAameHTa/lbHble TPYAHOCTU
KJ/IaCCUUeCKON TEOPUU TeIJIOeEMKOCTH.

1.10. Ifuxknuueckue mponecchl. [IpeoOpa3oBaHve TeryoThl B paboTy.
Harpeearenb, pabouee Teno, xonoAunbHUK. Ko3dduipeHT none3Horo /jeicTBusl.
TennoBoi fBUraTeb U X0n0qunbHasi MaiiuHa. Lluka KapHo u ero KIT/I.

1.11. Bropoe Hayano TepMoAuHaMHUKH. [IBe Teopembl  KapHo.
TepmogrHaMHUueckasi 1IKaja TeMmIlepaTyp U eé TOXAEeCTBEHHOCThb H/eanbHO-
ra3oBoi 1uKane. HecraHgapTHble eJWHULI  W3MEPEHUsI  TeMIlepaTyphbl.
Hepasenctso Kiasuyca. Bropoe Hauano TepMoAWHAMUKUA. DOpMyIUpOBKa
Knasuyca u TomcoHa (KenbBuHa). IX 5KBUBa/eHTHOCTb.

1.12. ITonATHE HTPONIUM TEPMOAUHAMHUYECKOU CUCTeMbI. 3aKOH BO3paCTaHUs
SHTPOIMHK B HEPAaBHOBECHOM M30JIMPOBAHHOU CHCTeMe. DHTPOIUSL U BEPOSITHOCTb.
Mukpo- ¥ MakKpOCOCTOSHMS CUCTeMbl. TepmojyvHaMUueckass BepOsTHOCTD.
IIpuHuyun bosbimana. CraTUCTUYecKass UWHTepIperaldss BTOpPOr0 Hauasia
TepMOJUHAMUKHU.

1.13. PeanbHble rasbl M JXKMAKOCTH. PeasnbHble rasel. V3oTrepMbl Awmara.
YpaBHenue BaHn-gep-Baanbca. BHyTpeHHsia >Heprusi rasa Bau-zep-Baasnbca.
N3otepmbl Ban-gep-Baanbca. Kputnueckoe coctostHue. O6macth ABYX(ha3HbIX
coctosiHUH. MeTactabuibHble COCTOsIHMSI. KpuThueckue rapameTrpbl ra3a Bas-
Jep-Baanbca. 3akOH COOTBETCTBEHHBIX COCTOSHUM. CHJIbI MeXMOJIEKY/ISIPHOTO
B3auMogencTBusi. [loreHuman JlenHapga - [>koHca. Oddekt [xoyss - TomcoHa.
MeTtop! 10/Iy4eHUs1 HU3KUX TeMIleparyp.

1.14. TloBepXHOCTHBIE AAB/IEHUSA B KUJKOCTAX. Ko3(puiieHT MoBepXHOCTHOTO
HaTsokeHus. KpaeBoi yros. [laBneHue T0J, WCKPUB/IEHHOM ITOBEPXHOCTBIO

12



b3.b.2.

)ugkoctu. @opmyia Jlariaca. KanuiisipHble siBieHUs.

1.15. TBepasblie Tena. Kpucraniuueckve u amopgHble cocTosiHus. KpucTamibl.
CuMMeTpUsi KpUCTas/uIOB. JJeMeHThl TOUeYHOM CUMMeTPUH: OChb CHMMETPHH,
IJIOCKOCTh CUMMETpPUM, LeHTP WHBepPCHH, WHBEPCHOHHAas OCb CHUMMeTPHH,
3epKa/IbHO-TIOBOPOTHAsA OCb CHMMeTpPUM. TpaHCIsALuss M TpaHCIALMOHHAsS
cummeTpusi. Kpucra/uueckasi pelueTka. OyieMeHTapHast suyerika. CHHTOHMM.
Pemetka bpaBe. MHaekcbt Mwusnepa. M3omopdusm u nonvmopdusm. dasbl
nepeMeHHOro coctaBa. ledekTrl B Kpuctasiax. Jucnokauuu. [ToHsATHE 0 )KUAKIX
KpUCTasIax.

1.16. da3oBbie mepexoanl nepsoro U BTOoporo poaa. Pasza. Knaccudukars
¢a3oBeIx mepexozioB Mo OpeHdecty. TepmoarHamuueckuid moteHiuan ['nb6ca
Kak (QyHKUMa coctosiHusl. Pa3oBble Mepexo/bl IEepBOr0 poja. YpaBHEHHE
Knaneiipona - Kiay3uyca. CxkpeiTas TerioTa mepexoja. TpoiHasi ToOuKa.
da3o0Bble TEpexo/ibl BTOPOro poja. AHOManud TeIUIOBOTO PpacCLIMpeHusi TpU
(ha30oBbIX TIepexo/jax.

1.17. SIlBnenuss mnepenoca. IloHATHe O pe/laKCALMOHHBIX TIIpoLjeccax B
MOJIeKY/SIpHbIX cucTeMax. [uddysusa: 3akoH @Puka. BHyTpeHHee TpeHue
(mepeHoc wummysbca): 3akoOH HeroToHa - Crokca. TensonpoBOJHOCTb: 3aKOH
dypre. YpaBHeHMe TiepeHoca. fIBneHuve TmiepeHoca B rasax. Cpssb
KO3((ULIMEeHTOB IepeHoca C MOJIeKY/ISIPHO-KUHeTUUYeCKHMU XapaKTepUCTUKaMy
rasa.

OO0t pu3nyecKuii MPaKTUKYM.

13
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1.5. COJAEPXAHUWE 1 YYEBHO-METOINYECKAA KAPTA ANCIUILIINHBI

E w o § E

é E CamocrosiTenbHasi paboTa é‘) E _ré’
§ E HaumeHoBaHHe TeM E CTYAEHTOB § 8 §

R 5 (BompocoB), DopMbI ® o

J(E = M3yyYaeMbIX 110 JJAHHOU KOHTPOJISI

[ JIUCLIUTIIMHE o

= = CojiepxaHue 2 2. 2

o = »

1 1 Tema 1. BBeenue Bo3HUKHOBeHMe U 3 [1],
IIpeamer MOJIEKY/ISIPHOMN pa3BUTHe Tpe/[CTaB/IeHUN [21,
¢uzuky. OcHOBHBIE 0 MOJIEKY/IIPHOM [31,
9KCrepyUMeHTanbHble  (DaKThl, CTPOEHUH BelleCcTBa. [4]
CBU/IeTeTbCTBYIOLIMEe o} MonekynsipHbIi U
[IUCKPETHOM CTPOEHUU MaKpOCKOIMYeCKU 161,
BellecTBa. TersioBoe JBIKEHUE YPOBHH OIUCaHUS [11]
C TOUKU 3peHUs] MOJIEKYJISIPHBIX BelllecTBa.

Tpe/iCTaB/IeHu . Maciurabel HeBo3MokHOCTB
¢uznueckux BeJTMYUH B JleTanbHOro
MOJIEKY/IIPHOM Teopun. Macchl MUKDPOCKOIMYECKOT0
U pasmepbl MoJiekya. Ywucrio OTMCAHUS BelllecTBa.
Agoragpo. OcobeHHOCTH MornekynsipHbIi Xaoc U
ME>KMOJIEKYISIPHOTO 3aKOH 0OOJIBIINX UKCell.
B3aUMO/JeNCTBUsL. ATperatHbie IK, YK,
COCTOSHUS u XapakTep 2 UK, @K, 0 5
TeIUIOBOr0 [JBW)KEHUsI B rasax, I'K, ACO, JI,
JKUJIKOCTSIX Y TBEP/IBIX Tesax. TIK
2 Tema 2. CrarucruyecKui
TOAXON K ONHUCaHUI0
MOJIEKYJ/ISIPHBIX SIBJICHUH.
CraTuctuyeckue
3aKOHOMEpPHOCTH U OINHUCaHue
CHUCTEMBI ~ MHOTMX  YaCTHII.
Makpockonuueckoe u
MUKDOCKOIIMUECKOe COCTOSIHHE
CUCTEMBI. MonekynsipHas
cucreMa Kak — COBOKYIHOCThb
YaCTHL ¥ KaK CIUIOIIHAs Cpejia.
TennoBoe paBHOBecHe CHUCTEM.
Y cs10BUs1 paBHOBeCHs.

2 3 Tema 3. WjgeanbHbli ras. PaboTe! [ItepHa ul| 3 [1],
Mogens  uzeanbHOro  rasa. Tepnaxa c [21,
PasnosecHoe MOJIEKY/IPHBIMU [3],
TIPOCTPAHCTBEHHOE Iy uKaMi, [4]
pacripefiesieHue YacTHL}

WZieanbHOTO rasa. (61,

BunomuHansHOe [11]

pacrpefiesieHue TIK, YK,

i_[[)acnpe,qeneHHe BepHymm). , VK, ®K, o .
pefiesibHble cydau I'K, ACO, JL,

OUHOMHUHAILHOTO

pacripefiesieHust: IK

pacripefienenust IlyaccoHa wu

layca. drokTyaruu

TJIOTHOCTH HUlea/llbHOTO Ta3a.

Marnoctb OTHOCHTE/TbHBIX

¢mokTyauuii.  MornekysspHas

Teopusl [aBJ/ieHHsl HJleaJbHOIro

rasa.

3 4 Tema 4, ITonsaTue Haubosee BeposiTHasi, 4 | IIK, YK, 0 5 [1],
TeMIleparyphbl. TIpuHLMIIBL cpenHsisi abCOMOTHAs U UK, ®K, [21,
KOHCTPYUPOBAHHSI TEPMOMeTpa. CpefHsis KBaJipaTUUHast
TepmoMeTpuueckoe BeIeCTBO ckopocTu. Be3pasmepHast T, ACO, JL, [[i]]’
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u TepMOMeTpHUJecKast topma GyHKIMH [6],
Be/IMYMHa. Omnupuyeckre pacripefiesieHust [11]
wkKansl Temnepatyp. Illkana Makcsesnna.
TeMIlepaTyp Ha OCHOBe CBOMCTB Pacripesienenue no
W/lealbHOTO Tasa. YpaBHeHHe CKOPOCTSIM B
COCTOSIHMSL Hflea/lbHOrO  rasa TIPOU3BOJILHOM CHCTeMe.
(ypaBHenue KraiimepoHna - Omnupuyeckre
MeHgienieeBa). TeMIlepaTypHbIe ILIKabl.
Tema 5. Pacnpepenenne Tepmuueckue ypaBHeHUs
MOJIeKyJI ra3a Mo CKOpOCTAM. COCTOSIHUSL. MK
Pacripesienenue Makcsesnna. Mexannyeckoe 1
XapakTepHble CKOPOCTH TepMHUYecKoe paBHOBecHe
MOJIEKY/L. IMpuHimn TIOZICHCTEM.
JleTa/IbHOr0 paBHOBeCHsL. I'asokrHeTHYecKas IlIKana
HauBeposiTHeiiiasi, cpefHss u Temreparyp.
CpeJHeKBaJipaTU4Hasi CKOPOCTU
MOJIeKYJI rasa.
Pacripesienienue  Monekyn 1o ®Pa3oBoe NpOCTPaHCTBO [1],
KOMIIOHEeHTaM CKOpOCTei. CKOpoCTel. [21,
JKCIiepyUMeHTa/lbHasi TpoBepKa Pacnipenienenne o [3],
pacrpefienieHus: Makcseia. CKOPOCTSIM - IIJIOTHOCTh [4]
unc/1a MoeKysa 1
TIZIOTHOCTb BEPOSTHOCTH. 161,
Hopmupogka. TK, YK, [11]
BhIuMc/ieHye CpeJHuX. VK, @K,
Pacripesienienue o T'K, ACO, JI,
CKOPOCTSIM Kak K
COBMeECTHOe
pacripefiejieHue I10
KOMITOHEeHTaM BeKTopa.
Yc/oBre He3aBUCUMOCTH
YaCTHBIX pacripejesieHui.
Tema 6. HWpeanbHbIN ra3s Bo PaBHOBECHOCTH [11,
BHeIIHEM  NOTeHIHaTbHOM pacnpejesieHust [21,
noJie. Pacrnipesenenue Makcsenna-bosnbimana. [3],
Boneimana. bapomerpuyeckas AT™mocdeps! I1aHeT. [4]
¢dhopmymna. Pacnipesenenuve HeycToitunBoctb
Makcsenna - bBosbiMaHa 1 ero TJIaHETHBIX aTMocdep. (61,
JKCIlepyUMeHTa/IbHas IIPOBepKa. (11]
K, YK,
UK, @K,
'K, ACO, JI,
Tema 7. BpoyHoBckoe Biusinue TemniepaTypbl K
JIBIDKeHHe. CTONKHOBEHUSs Ha 3¢ deKTUBHOE CeueHre

MoJieKy1l B rase. [JlnvHa
cBobozgHoro mpobera. Yactora
COyJapeHuil.
la3okuHeTHUeCKUd  JMaMeTp.
Paccesinue MOJIEKYJISIPHBIX
nyuykoB B rase. Teopema o
PaBHOMEDHOM  pacripejie/ieHU!
KUHETUYeCKOW  SHEepruu 10
CTerneHsiM CBOOO/bI.

Y CPEZIHION0 [TUHY
cBoboziHOTO Tipobera -
¢dopmyna Cesepienga
(6e3 BBIBOJA).
OKcreprMeHTaIbHOe
M3yueHre pacrpeesieHust
cBOGOJHBIX MPOOEroB B
MOJIEKY/ISIPHBIX ITyUYKaXx.
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9 BpoyHoBckoe JIBYDKEHUe. [1],
@opmyna JiHiTelHA. ONBITEI [2],
IleppeHa 1o ompefeneHUr0 [3]
yucsia ABorazipo. TK, YK, [ 4]’

VK, @K,
IK, ACO, JI, (61,
K [11]

10 Tema 8. BHelH1e 1 BHYTpeHHUE 5 [11,
TepMogMHAMHYECKUH TOJXO[, repeMeHHbIe. [21,
K ONHMCAHUIO MOJIEKY/ISAPHBIX OKCTeHCUBHBIE U (3],
SAIBJIEHUH. HVHTEHCHBHbIE [4]
TepMmoarHamMuuecKre riepeMeHHble. PaboTa u
napametpsl. HyseBoe Havasno COTIPSDKeHHBIe TIaphbl (6],
TepMO/HAMUKH. IMonstre TilepeMeHHBIX. [11]
TepMOJMHAMUYECKOTO O606111eHHbIE
paBHOBeCHSL. KOOpZIMHAThl U

0060011IeHHBIE CUITBL.

Pabora u3meHeHuUst

obbema rasa uim

JKAAKOCTU. Tunbl

B3auMO/eNCTBUM

(mMexaHNUeCKoe, K, YK,
TEeIJIOBOE) U THUIIbI VK, DK,

11 [IpuHLMIT TepMoJUHAMUUYECKON 307K (10/HAs, 'K, ACO, JI,
afgguTUBHOCTU.  DusMueckue cunosa, K
OrpaHHueHus: amuabarrueckast);

TepMOJAVHAMUYECKOM  TeopHH. 7KECTKa HamMeTputieckas
KBasucratuueckre mpoLiecchl. U ajpabaiyeckas
O6parumble U HeobpaTHMbIe obonouku. Obijee Havaso
MpOLICCHI. TepMO/IMHAMUKH -
TIOCTYy/aT 0
CylIleCTBOBaHUHU
PaBHOBECHOT'O COCTOSIHUS
W30/IMPOBAHHOMN CUCTEMBI.
ITonHoe u yacTuuHOE
PaBHOBeCHSI.
[luHaMuuecKuii XxapakTep
paBHoBecus. [TonsiThe
BpeMeHHU pesiaKCcaliy.

12 Tema 9. IlepBoe Hauano KsanToBoMexaHuuecKast 10 [1],
TepMOANHAMHKH. Teopusl TeNJI0eMKOCTH [21,
TernnoéMKoCTb CHCTEMBI. WJieasbHOro rasa. [31,
TennoemMKoCTb W7leaslbHOT O [NousiTHe O Ayanu3me [4]
rasa. CBsi3b TelJI0OEMKOCTU rasa KOPITYCKY/ISIPHBIX U
C UKC/IOM CTereHei CBO6O/bI BOJTHOBBIX CBOMCTB IIK, YK, (61,
MoJIeKy/1. YpaBHeHUe Maiiepa. MaTepuH, KBaHTOBaHUH UK, @K, [11]

SHepruu npu I'K, ACO, JI,
OrpaHNYeHHOM K
JIBIDKEHUH, [10IyCKaeMbIX

3HaUeHUsIX SHePrUM MoCTy

HaTeIbHOTO,

BpalL|aTe/IbHOTO U

KosiebaTesibHOro

13 | IonuTpomnuueckuii  MpoLecc. ABHKEHUU. K, YK, [1],
YpaBHeHUe MOUTPONBI U ero Pacripe/ienienvie MO/eKy1 VK, ®K, 21,
YacTHBIe CIIyvau. 110 ypOBHAM SHEprik I'K. ACO. JT [3]

rapMOHHUUECKOro ’ D ’
OCIW/IIATOPA. 1K [4]

14 | Knaccuueckas Teopust [6]

TEIVIOEMKOCTH TBepPABbIX TeJl. BHYTPeHHs SHepris u ’
TEIJI0eMKOCTb CUCTeMbI [11]

3akoH [iwononra u Iltu.
dyH/iaMeHTalbHble TPYAHOCTH
KJ/IaCCU4eCcKOon Teopuu
TEIIOEMKOCTH.

rapMOHHYECKUX
OCLIWJIISITOPOB (BBIBOJ,
¢opmysb! IT1anKa -
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OiHIITeliHA).
BpaitjarensHblil BK/Ias B
TEIJIOEMKOCTh
(xauectBeHHO). Ob61IAsT
KapTHHA 3aBUCUMOCTU

10 |15 | Tema 10. Inkmmueckue ARAABHISOTEARA OT [1],
nmporjeccel.  IIpeobGpa3oBaHue HeobpaTUMOCTh 21,
TEIJIOThI B paborty. ripotieccoB. O6paTMMOCTh [3],
Harpesarenb, pabouee Teo, PaBHOBECHBIX [4]
XonoAunbHUK.  KosdduimeHt (KBa3UCTaTUUECKHX)

TI0/1e3HOT0 JeHCTBUsL. TIPOLIeCCOB. (61,
TennoBoi JiBUTaTe/ b u HeobpaTtumocTh [11]
XonoguabHas MamnHa. Lukn penakcaliH.
Kapno u ero KIT/. HepaBHoBecHble

(HecTaTtuueckue)

TIPOLIECCHI U FIX

Heo6paTUMOCTh. AHaNu3

NpUMepOB HeOOPaTUMBIX

TIPOLIECCOB:

Ezzﬁfﬁlilf{;e:l((s;ame) 1K, YK,

TIpY KOHEYHOH pa3HOCTH VIK, @K,

TeMIlepaTyp CUCTeMbI U 'K, ACO, J1,

TepMoCTaTa; IK

anrabaTuueckoe

pacivpenue (CxaTue) ¢

60/1b11I0I CKOPOCTBIO WK

TIPYU HEIoJTHOMN U30JISILHY;

JedopMariys Ipu

CTYTIeHYaTOM

Harpy’keHWy;

pacumpeHve ra3a B

MyCTOTY; Tlepe3apsiika

KOHZleHcaTopa. Posb cun

tpenus. [Tone3Has pabora

rpy 06paTHMOM U

Heo6paTHMOM TIPOLIeCCax.

11 | 16 | Tema 11. Bropoe Hauaao TepmopnHamuueckue [1],
TepMOAMHAMHUKH. [Be TOTeHLIabl U 21,
TeopeMel KapHo. ToxzgectBa. OCHOBHOe (31,
TepMmojyHaMuueckast — ILKaaa TepMO/IMHaMU4ecKoe [4]
TeMIiepaTyp u eé TOX[eCTBO -

TOXKJECTBEHHOCTb  U/ea/IbHO- muddepeHIaTbHasS (6],
ra3oBoi hIKarse. ¢opma 3aKoHa (11]
HecranzapTHbie €[HULIBI COXpaHeHWsI SHePTyH JJIst
V3MepeHHs TeMITepaTypbL. PaBHOBECHBIX TIPOIIECCOB.
17 | HepaBeHCTBO Knasuyca. BHyTpeHHss 5Heprus Kak
Bropoe Hayaso TepMO/JMHaMA4eCKUi
TepMOJUHAMUKH. TIOTeHLHaIl.
®opmynupoBka Knasuyca wu Ipeumy1iiecTBa 3anucu
Tomcona  (KemeBumHa). Ux CBOJCTB C ITOMOIIIBIO
9KBHUBaJIEHTHOCTb. TIOTeHI1aa.

12 |18 | Tema 12. ITousaTHe ITporjeccel, UayIye IK, YK, [1],
SHTPONUHA TIPOU3BOJILHO, U VK, @K, [21,
TepMoUHAMHYeCKOH Tnporieccsl, Tpebyrorye I'K, ACO, JI, (31,

cucTeMbl. 3aKOH BO3paCTaHUsA

KOMIIeHCalluK.

IK

[4]
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SHTPOIIMM B HepPaBHOBECHOM

"ObecrieHUBaHNE

(6],

W30/TMPOBAHHOMN cucTeme. sHeprun”. I[Tpobiema [11]

DHTpOIIMSI U BEpOSITHOCTb. "'"TeryIOBOM CMepTH

Mukpo- YU  MakpOCOCTOSIHHUS Bcenennoii" u

cucreMsl. TepMoarHaMUuecKast HEeKOpPPeKTHOCTb ee

BEpOSITHOCTD. IMpuHimn TI0CTaHOBKY;

Boneipmana.  CraTtucTuyeckas upeonoruueckas 6opnba

VHTepIIpeTaLys BTOPOro BOKDYT Mpo6ieMbl

Havasia TepMOIMHAMUKU. "'"TeTyI0BOM cMepTH'.
V3ameHeHue sHTpONUU
ripy rykTyarpsx. Cesi3b
SHTPOIUHU U
uHpopmanuu. IToHsaTre o
ripobieme
MHUKDPOCKOIMYeCKOM
obpaTtumocTi U
MaKpOCKOTTUeCKOH
HeobpaTUMOCTH

13 | 19 Tema 13. PeanbHbIe rasbl U [Tonsartue o npupoge [1],
JKUAKOCTH. PeaslbHble rasbl Me>KMOJIEKYISIPHOTO [21,
W3oTepMbl Amara. YpaBHeHUe B3aUMO/eUCTBUS: [3],
Ban-gep-Baanbca. BHyTpeHHsis1 KYJIOHOBCKHUE CUJIbI, [4]
SHeprus rasa Ban-ziep-Baanbca. JUII0JIb-JUTIO/IBHOE
N3orepmel  BaH-zep-Baanbca. TIPUTSDKEHHE - (61,
Kpurnueckoe COCTOSIHHE. OpHEeHTaLIMOHHOE, (11]
O6nactb IBYX(a3HbIX WH/IYKLHOHHOE U
cocTosiHUH.  MetacTabuibHble JUCIIePCUOHHOE; CUJTb TK, YK,

COCTOSIHUSL. Kpuruveckue orTaskuBanus. O6ias UK, @K,
rnapameTpel Ta3a  BaH-zep- dhopma 3aBUCUMOCTH I'K, ACO, J],
Baanbca. 3aKoH CUJIbl U TIOTEeHLIMaNbHOM MK
COOTBETCTBEHHBIX COCTOSIHUM. SHepruy B3auMogfeNCTBUS

20 | Cusbl MeXXMOJIEKY/IIPHOTO OT pacCTOSHUSL.
B3auMogelcTBus.  [loTeHuman MogientbHbIe TOTEHLUAbL:
JlenHapga - [hxoHca. JddekT TBEP/BIX Cep, TBEPABIX
Ixoynsa - TomcoHa. Metogsl cdep ¢ NpUTSDKeHNUEM,
TMOTyYeHust HU3KUX CTeTeHHOW 3aKOH
TemIieparyp. OTTa/IKUBaHUSL.

14 | 21 Tema 14. IloBepxHOCTHBIe MertacTabuibHbIe [1],
SIBJIleHUs] B JKHUAKOCTSX. COCTOSIHUSL B CUCTEME [21,
Koaddurment JKUAKOCTB-11ap. [JaBneHve (31,
TOBEPXHOCTHOIO  HATSDKEHHS. HacbILLIEHHBIX [1apOB Haj [4]
KpaeBoui yros. [laBieHve mog, WUCKPUBJIEHHOU
VICKPUB/IEHHOW MOBEPXHOCTBIO TIOBEPXHOCTBIO (61,
xxuzkoctu. dopmyna Jlamaca. JKUJIKOCTH. (11]
KanunssipHele siBNeHHUSI. HeycroitunBocTb Kanesb MK, YK,

DS || MO
u nmapoobpa3oBaHusi. T'K, ACO, JI,
INepechijeHHbIN TIK
(TIepeoxTaXk/IeHHBIN) T1ap,

Tieperpetasi JXUJKOCTb,

pacTsHyTas )XUAKOCTb.

Yc/0BUs KUIeHus..

Kamepa Bunbcona u

Ty3bIPbKOBasi KaMepa.

15 | 22 Tema 15. TBepable Tena. Jcrouynuku nHpopmanmu IIK, YK, [1],
Kpucrasmueckue n amopdbie O pacroyioKeHWH aTOMOB UK, @K, [2],
COCTOSIHUSL. Kpucrannsbl. B KpHCTaLe. T'K, ACO, JI, [3],
CrmmeTpus KpHCTA/ITIOB. dusnueckue TUIIbI MK [4]
DneMeHThl TOUeYHOHN
CUMMETpPUM: OCh CHMMETPUH, KPHCTA/IMHECKIX 61,
IJIOCKOCTb CUMMETPUH, LIEHTP PEILIETOK: VOHHBIE, (11]

KOBaJIeHTHBIe,

HWHBepCUHU, WHBEPCHOHHAas OChb

CHMMETpUH, 3€pKaJ/JIbHO-
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TOBOPOTHasi OCb CUMMETPUH. MOJIeKY/ISIpHbIE,
TpaHCJ’IHL{I/IH Y TPaHCIALITMOHHAasA MeTa/lJIMuecKue
CAMMETPUA. KPUCTaJ/IbIL. ATtomHbIE
23 | Kpucranmueckas pelleTKa. yacTHIEI "
OneMeHTapHast suetka. MOTEKYSIDHb TOVITLL B
Cunronun. Pemerka bBpase. y7Ap Py
VHzeKChI Muiiepa KpHucTaniax. Bouncienve
M3omopdusm u monumMopdusM. SHEpruh WU yIpyroctu
da3bl mepeMeHHOro COCTaBa. Kpuctasia (Ha HpuMmepe
HOedextsl B KpuCTasliax. KyOuueckoi HMOHHOI
Jucnokauuu. ITonsTie o pewerky). CpaBHeHHe, ¢
JKUJIKAX KpUCTalIax.
OTBITOM, HCII0/Tb30BaHHE
st orpejiesieHust
rnapaMeTpoB MOTeHLuana
B3aMMO/elCTBUSI.
16 | 24 Tema 16. da3oBbie TepMoarHaMUYeCcKrie IIK, YK, [1],
nepexo/ibl NepBOro U BTOPOro (YHKLUY WeanbHOTO VK, @K, [21,
poaa. ®a3a. Knaccubpuranus pactBopa. CMecu rasos, 'K, ACO, JI, [31,
(ha30BBIX TIEPEXO/IOB I10 JKUIKWE U TBep/ble
TIK [4]
Opendecry. pactBopbl. TBep/bie (6]
TepmoarHaMU4eCcKuit pacTBOPbI, 3aMeLleHust U >

noteHnyan I'nboca Kak
¢ynkuus cocrosiHusi. ©a3oBbie
repexo/ibl TIEPBOT0 PoOJia.
Ypasuenne KnaneiipoHa -
Knaysuyca. CkpbITas TerioTa
niepexopa. TpoliHast Touka.
®da30BbIe repexoabsl BTOPOro
poza. AHOMAaJTUY TeTJIOBOrO
pacirpeHust py (a30BbIX
nepexoiax.

BHeJipeHus. VieanpHbIi
TBep/bIil pacTBOP:
aflIUTABHOCTD SHEPIUNA U
00beMOB, IHTPOTIHST
CMeIIIeHus,
TepMO/IMHaMUYeCKHUH
noTeHuuan I'nb6ca.
PacripocTpaHeHue Mofienu
U/lealbHOTO pacTBOpa Ha
KUKy dasy.
TepMoarHaMUUeCKUi
TIOTEeHIMa/l CMeCH ra3oB:
CMeCh Ta3oB Kak
WJieabHbIA PacTBOP.
XVMHUYecKre TOTeHL[Ha bl
KOMIIOHEHTOB H/lealbHOr0
pactBopa. [ToHsiTHe 0
XUMHUEeCKOM PaBHOBECUH
U 3aKOHe JIeMCTBYIOIIUX
macc. Cabbiii pacTBOp:
HZeaqbHOCTD 110
OTHOILIEHUIO K
pacTBOPUTETTIO,
KBasnK/eanbHOCTb 10
OTHOLLEHUIO K
pacTBOpeHHOMY
BellecTBy. 44.
PaBHOBecue XUAKOro
pacTBopa C JpyrumMu
tazamu. PacTBOoprMOCTH
rasos: 3akoH ['enpu.
3aBUCHMOCTb
pacTBOPUMOCTH ra30B U
TBep/bIX Teq B
JKUJKOCTSIX OT
TeMIepaTyphl: CBS3b C
TEIIOTON pacTBOPEHHUSL.
[MapumanbHOe fjaBieHre
T1apOB Hafl, PaCTBOPOM:
3aKkoH Pays.
OcMoTHUecKoe JjaBieHHe:
3akoH BanTt-T'oda.
CBs13b MEX[Y 3aKOHAMU
Banr-T'odda u Payis. .

(11]
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®Das30Bble Nepexofbl B
pacTBopax. 3aBUCUMOCTb
TeMIiepaTyp KureHus U
3aMep3aHusl pacTBopa OT
KOHLIeHTpaL1H.
Obyurockornust U
KPHOCKOIIHSI.
Oxaxaroiiye CMecu.
[luarpamMMBbl [1aBKOCTH.
OBTeKTHKa. OumncTKa
KPUCTa/lJIOB 30HHON
T1aBKOM.

17

25

Tema 17. fIB/1eHus nepexoca.
TTonsiTue o peslakCalfuOHHBIX
Trporieccax B MOJIEKYJIAPHBIX
cucremax. Juddysus: 3akoH
Puka.

26

BHyTpeHHee TpeHMe (TlepeHOC
MMIIy/bca): 3aKoH HbloToHa -
Crokca.

SIBneHus nepeHoca B
yJ/IbTPapa3pe>KeHHOM rase.
[Tonarue
y/IbTPapa3pe’keHHOT O
rasa u obsactu ero
MPUMEHEHHsI.
BeccronkHoBUTenbHAS
riepejiaua Teria u
UMIYJbCa, 3PPeKTHBHBIE
K03 PULIEeHTBI
riepeHoca.
N3otepmuueckas u
TemriepatypHast 3¢dy3usi.
ParioMeTprUecKuii
s¢dexT. O6BsiICHEHHE
MexaHH3Ma

Tepmopupdy3un.

TK, YK,
VK, ®K,
TK, ACO, J1,
K

(1],
[2],
[3],
[4]
(61,
(11]

18

27

TennonpoBoJHOCTb: 3aKOH
®dypbe. YpaBHeHMe rlepeHoca.
SIBneHve nepeHoca B rasax.
Cas13b K03(hGUIIeHTOB
repeHoca C MOJIeKy/IIpHO-
KUHETHYeCKUMU
XapakTepUCTUKaMU rasa.

IMosyueHne M M3MepeHue
BBICOKOTO BaKyyMma.
MexaHuyeckre  HacOChI.
CKOpoCThb OTKauKH,
KpHBast OTKauKH1 u
TIPOU3BOJUTE/THHOCTD
HfiearbHOro Hacoca.
IMapasuTHbli  00BEM WM
Tpe/le/IbHBIN BaKyyM.
MHorocTyrieHuaTbIi
Hacoc.  [JuddysroHHbIE
Hacocel. JIoBymku u
ancopbeHTel.  CKOpOCTb
OTKauku uepe3 TpyOy mpu
OOBIUHBIX [J]aBJIEHUSAX U
npu BBICOKOM
paspspkeHud. MaHoMeTp
Mak-Jleona.
TepMornapHbIit
BaKyyMMeTp.
VoHM3aLMOHHbIN
BaKyyMMeTp.

TK, YK,
VK, @K,
TK, ACO,
K

(],
[2],
[3],
[4]
(6],
(11]

54

54

83

100

IMucemennas (I1K), ycrHas (YK), ungueupyamsHas (MK), dpontamsHas (PK), rpymmosas

DopMBbI KOHTPOJIA

(I'K),

ayautopHoe cobecefoBanve u ompoc (ACOQO), gomyck u 3amuTa JiabopaTopHeix pabort  (JI),

NporpaMMHUpOBaHHbIN KOHTpoJIb (ITK).
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IIpumeuanus

— Bce Buapl yuebHOl pabOTBI MOTYT TIPOBOAMTHCS AUCTAHI[MOHHO Ha
OCHOBAHUM JIOKA/TbHBIX HOPMAaTUBHBIX aKTOB.

— B mensax peanu3ai MHAVBUAYaAIbHOTO TIOJX0/a K 00yUeHUIO CTYEeHTOB,
OCYIIIeCTBJ/ISIONMX yueOHbIN TPOIecC M0 WHWBUAYaTbHOW TPAaeKTOPUM B PaMKax
WHAVBHUya/bHOTO pabouero r1uiaHa, W3yueHHe [JaHHOW [UCIUTUIMHBI MOJKET
OCYIIeCTB/ATHCS Uuepe3 UHAWBUAyalbHble KOHCY/IbTALMX TperofiaBaTesisi OUHO, B
Yyacbl KOHCY/IbTalWii, 10 9/IEKTPOHHOM MOUTe, a TakKXXe C UCIoJib30BaHueM Webex,
n1aThOpMbl IUCTAHIIMOHHOTO 00yueHuss Moodle, mMuHbIii KaOMHET CTyAeHTa Ha

caute COI'Y, npyrux snemenroB SM1OC COI'Y.

1.6. OBPA3OBATEJIBHBIE TEXHOJ/IOT YN
(6 mom uucse 3ausamus, npoeoouUMble 8 UHMePaKmueHou ¢opme)

Jlekuuu, nekuuu-0ecesipl, TIpaKTHUYeCKWe U JlabopaTOpHbIe 3aHSTHS,
camoCTosiTe/ibHasi paboTa CTy/1eHTOB.

C 1e/nblo TIOBBLIINIEHUS] KauecTBa TIOATOTOBKH, pa3BUTUSL Y CTYJeHTOB
TBOPYECKUX CIIOCOOHOCTeN U aKTyasu3al[ii TBOPUeCKOTo TIOTeHIMaa B TipoLjecce
Tpero/laBaHusi, Hapsily C TPaJULMOHHBIMU [UJAKTUUECKUMH U yuyeOHBIMU
CpeACTBaMH,  HCTIOJB3YIOTCS  WH(OpMaIMOHHBIe  oOpa3oBarenbHbBIE U
nefiaroruyeckue pecypcbl VIHTepHeT, cpejCcTBa MyJ/bTHMe[Ha, TEeXHOJIOTHS
TEKyIlero W PyOeKHOTO TEeCTHPOBAHWS, a TaKKe OpPUTHMHA/IbHBIE TEeXHOJIOTUU
o0yueHusi, B TOM UHCIIE:

1. pa3BuUTHe [WBEPreHTHOTO MBbIIIJIEHUS] CTYJeHTOB TIyTeM aBTOPCKOMU

METO/IUKW COCTaB/IeHUsI BOMIPOCOB K (Ppa3am, 3aKOHaM, SIBJIEHUSIM;

2. TIpUMeHeHHe aKTUBHBIX MeTOJO0B (opMHUpOoBaHUs (GUIOCOPCKUX OCHOB

MHUDPOBO33peHus;

3. pa3BUTHe KpEeaTUBHOTO MBIIIEHUSI CTYJ€HTOB TIyTeM HCII0/Ib30BaHus

CHEHH&HLHOﬁ METOJIMKHW dHdJ/IN3a YC/IOBHA M PpelleHrs 3a1a4,
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4. WCMOJb30BaHWe PACIIMPEHHOM KOHIEMUA WCTOPU3Ma W KOHLeIUU
VMHTEeTrpPaTHBHO-KOPPEJIALIMOHHBIX CBsi3eli B yueOHOM TTpoliecce;

5. obcyxaeHne B ¢opMe AUCIyTa, AUCKYCCHHA MOPaTbHO-3TUUECKUX |
HayYHBIX JTAIEMM, BO3HUKABIIIMX B UCTOPUH Pa3BUTHS (DU3HKY;

6. «MO3rOBOMU LITYPM»;

7. ¥3MeHeHWe OpraHu3allMOHHOW CTPYKTypbl W MeTOAUKW TpOBeJeHUs
nabopaTopHbIX paboT;

8. HCIo/ib30BaHNe aBTOPCKUX YueOHBIX TTI0COOMI OpUTHHA/IBHOM CTPYKTYPHI;

9. WCIoNb30BaHHEe TeCTOBBIX 3a/laHUM KPeaTUBHOTO YPOBHSI.

Bce /leKIiuM COMPOBOXKAAIOTCS HCIIOMb30BaHHEM WHTEPAKTUBHOM JOCKH M
MYJIbTUMEeJUUHBIX TEXHOJIOTHM.

HecMmoTpsa Ha pasiuume B BUaax 3ajgad, UX pelieHUE MOIKHO
MIPOBOAUTDH I10 CJEeAYIOIIeMy o0IeMy HJIaHy:

2.1 — nmpoyecTh BHUMATEJbHO yCJIOBUE;

2.2 — 3amnucaTh B COKpallleHHOM BHJe yCJIOBUE 3aa4Mu;

2.3 — cgenaTh UepTek, €CJU ITO HEOOXOAUMO;

2.4 — mpoBecTH aHaJMW3 3aJadyd, BCKPBLITH ee (PUIUUYECKUN
CMBICJI;

2.5 — ycTaHOBUTH 3aKOHBI, MOTYyII[Me OBITH UCIIOJIb3OBAHHBIMHU
NpU pellleHUMW JaHHOU 3agadu,;

2.6 — cocTaBUTh yPaBHEHUA,;

2.7 — pemuTh 3TU ypaBHEHUA OTHOCHUTEJbHO HEeHU3BECTHBIX
BEJINUWH, MOJYUYUTHh OTBET B 00IeM BUJIE;

2.8 - nepeBecTU KOJIMUEeCTBEHHBIE BeJIU YU HBI B
craumaptuyn cucremy eauuaun, (CHU), wHalTm YHUCIeHHBIN
pe3yJsibTar.

Ha wmam B3riasamg, pemreHwe 3agauu, IIYCTh Jgaike camoe

KBaJII/I(bI/II_II/IpOBaHHOG, T. €. 0TBeT Ha BOIIpOC B TOM BHJOE, B
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KOTOPOM OH HeNOCPeACTBeHHO c(popMyJIMpPoOBaH B 3ajgaue, He
MOKEeT SABJAThCA caMoIleJbl0 cTydgeHTa. Kak 1mpaBwuio,
OONMBIIMHCTBO  3aJadY, MHCHOJbB3yeMbLIX Ha  IPaKTHYECKUX
3aHATUAX, COCTABJIEHO TAKUM 00pa3oM, UTO, IIOMKUMO OCHOBHOTO,
MOKHO 3aJaTh U [Apyrue, He MeHee HHTEepPEeCHBIe BOMIPOCHI,
OTBETHI HAa KOTOpPhle CYIIEeCTBEHHO PACIHIUPAIT HAYUYHBIN
KpPyro3op CcTyageHToB. HKpome Toro, mouTu Bcerga HMeeTCA
BO3MOKHOCTh HEKOTOPOT0 BUJOM3MEHEeHUA YCJOBUA 3agaduyl B
paMKax um3ydyaeMoOW TeMbl. JTO MO03BOJIAET, BO-IIEPBHIX, TIJIyO:Ke
IIOHATh CYTh H3ydaeMbIX SABJEHHUHN, BO-BTOPHIX, BIIJIOTHYIO
IIOABOOUT CTYOEHTOB K IIpo0jieMe HaAy4YHOTO MoucKa. Takum
o6pasoM, CTYyOeHTHI He [OOJIKHBI OrpaHUYUBATHBCA TOJBKO
pemeHueM 3agadyud, a MOOJIKHBI IIPOBECTH €€ BCEeCTOPOHHUM
aHaJMu3, IPpHUUYeM KaK 0, TAK U I0CJe PelleHuA.

I[Ipu amanuse ycaoBusA 3agauyd HeoOXoOAMMO o00paTUTh
BHUMAaHHe Ha xXapakrep o6bexkToB. Ecium oHUM peanbHBI, TO OJA
HUX HYXHO BBIOpaTh MOoAXOoAAmKe (uU3NUECKHe MOaesun
(MaTepuanbHaA TOYKa, NPOOHBIM 3apAx u T.O4.). DBeimenasd
rJIaBHOE CBOHCTBO 00beKTa B JaHHOM fABJEeHHUM U IIpeHeOperas
BTOPOCTEIIeHHBIMHU, CO3Jal0T MOAeJib peaJIbHOro o0bekKTa,
KOTOopasd SABJAETCA y:Ke HOBBIM, UAEaJTU3UPOBAHHBIM O06BHEKTOM.
Ha pmamHOM sTame 4Ype3BHIUAWHO BAaXXHBIM ABJAETCA W BBHIOOP
CHUCTEeMBI OTUETA.

I[locme Toro, Kak MOJIyUeHO pelleHHEe, HEeOOXOAUMO ero
npoBepuThb. CymiecTByeT HECKOJIBKO METOJO0B IIPOBEPKHU:

1) Ananus wMeTomom pasMmepHocTH. PasmepHocTu

JIeBOW M IpaBoOil yacTeii oTBeTa AOJIKHBI OBITh OJUHAKOBBI.

Kpome Toro, ecam B (¢dopmyay oTBeTa  BXOIAT
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TPUTOHOMETPUUYECKHe, JiorapudMHUUeCcKHe, MOKas3aTeJIbHEIE
(GyHKIIMH, TO TOa 3HAKOM 9THUX (PYHKIUN JOJNKHBI OBITH
Oe3pasMepHbIe BeJIUUYHHBI.

2) AHanus MeTOOOM CHUMMETPHHU, 3AKJIOUYAIONUIACA B
TOM, UTO €CJU 00BbEeKTHl UJIN (PU3nUecKue ABJEHUA B 3agaude
YOOBJIETBOPAIT TpebOBAHUAM CHUMMETPUU, TO U OTBET
OJI3KeH YIOBJIETBOPATH TEM Ke TpeboOBaHUAM.

B OGonmrmuHCcTBEe 3amadu pelieHHe MOMKHO pPacdjJeHUTh Ha
IIeJIBI PAO YacTHBIX cjiyuaeB. Kak mpaBuyio, obmiee pelreHwue
zajaum He TOJJaeTcaA HeNoCpeACTBEHHON YMO3PUTeJbHOU
nHTepnperanuu. [jasa Toro, 4TtobLl 39TO pelreHHe cTajio Oojiee
OUYeBUHBIM, HEOOXOQUMO IIOINBLITATHLCA IpPeCTaBUTh €ro, MycThb
X0TA OBl W NMPUOJIU3UTEJIHHO, B BU/IE€ COBOKYIHOCTU HEKOTOPBHIX
yacTHBIX pemreHui. [losToMy BakHBIM dTaAloM aHajJM3a 3amgadu
ABJIAETCA HAaXO0XKIeHNe YaCTHBIX cJIydaesB.

IToutu BO Bcex 3agauax BLIHOCHMMBLINA OJIA OTBeTa BOIPOC He
ABISAETCA eJUHCTBEHHBIM BOIIPOCOM, KOTOPHLIM MOKeT OBITh 3agaH
WCXOOA ™3 ycJioBuAa 3agaud. JlomonHuTeIbHBIE BOMPOCHI,
KOTOpPble MOTYT (OPMYJUPOBATHL CTYAEHTHI, CHOCOOCTBYIOT
TBOPYECKOMY MBIIIJIEHUIO, CIIOCOOHOCTU OJHOBPEMEHHO CTaBUTH
1 pemath Ipob6iseMbl. Kpome Toro, mogoOHBIe BOIIPOCHI MOTYT
HAIIpaBJATh CTYyJAEeHTOB B PYCJ0 UX UHAWBUAYAJbHBIX HaYUYHBIX
NHTEPECOB.

CamocToATEeIBHOCTh CTYJAEHTOB B pemleHUH 3amad Ha
NPaKTHUYEeCKUX B3aHATHAX [OO0JIXKHA IIpoCTHUpPaAThCA, Ha HaIl
B3TJIAMI, BIIJIOTH 10 BUIOU3MEHEeHUdd, pasyMmeeTcd,
KBaJIN(PUIIMPOBAHHOTO, YCJIOBUA 3aaur. ITO JOJINKHO ITO3BOJIUTH

UM TOpas3go I‘JIy6}Re IIPOHUKHYTb B CYTb ABJIEHUA. HpI/I TaKOM
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nmoaxomae oOHapysKuUBaeTcA He «3acThIBHIUII», pa3 U HaBcerga
OaHHBIIA, XapaKTep 3aJgadyud, a ee OUHAMHUYECKUM, «KUBOM»,
NPpUOJMKEeHHBIN K peajJbHocTH cMmbicii. MMmeerca mpu aTtomM m
BO3MOYKHOCTh IIPOCJIeJUTh, HACKOJBKO CYINI€CTBEHHO pelleHUe
3agadyyd B TOM HJIU MHOM cJiyuae 3aBUCHUT OT MCXOJHBIX MOCHIJIOK.

Ba)xuHpIM sTamom aHajJm3a 3agaudu ABJdeTcCA ee 0000IeHUe.
Ha mamnoMm sTame akileHT Hago AejaTh He Ha BOIPOC 3ajgaudu, a
Ha TO, 0 KAKUX ABJEHUAX HUJeT pedb, KAKOBbI 00bEKTHl 3aauyM B
Haubosiee obIeM BUAe, U KaK OHU MOTYT BecTu cebA B JIPYyrux
cnyuaax. O6o0meHHoe pemeHUe MOMKET OTUYETJIMBO BBIABUTH
HeTPUBUAJILHBIA Habop Tex puU3NUYECKUX 3aKOHOB, IPUHIUIIOB U
ompenesieHUiI, € TOMOIIBIO KOTOPLIX MOTYT OBITh OIIMCAHBEI
paccMaTpuBaeMblie B 3amaue ABjaeHud. OHO TakKe BecbMa
appexTUBHO  cmocoOCTByeT 3aKpemJieHHI  TeOopeTHuUYeCcKOro
MaTepuasia.

PesynpraTer 11060t (usmueckodl 3amadyud  MOTYT OBITH
NpUMeHeHbBl Ha NOpakKTHuKe. Bo03MOXKHOCTP NPaKTHUYECKOTO
MCII0JIb30BAHUA IOJIXKHA CTUMYJIUPOBATDH CTYOEeHTOB K
HeopMaimdoBaHHOMY pelneHno 3amauu. Ilommmo asTorO,
npoby:kgaeTcA  KUBOU UHTepec K caMoMy  IIpeJaMeTy,
CITOCOOCTBYWOIIUIN Pa3BUTHUI UYPE3BLIYAWHO BaXKHBIX OJIA (DUBUKOB
MPUKJIAOHBIX CIIOCOOHOCTEH.

Takum o6paszoM, BKpaTiie, aHaJIN3 3aJady BKJIHOUYAET B celd:

1) naeaans3armnuio ycJIoBUA,

2) IIPOBEPKY pellleHUdd,;

3) HaXO0KJIeHle YaCTHBIX clIyuaes;

4) opMynmupoBaHue  OIMOJIHUTEJBHBIX  BOIIPOCOB K

zajgaue;
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5) BUOOM3MEeHeHHne yCJIOBHUA 3agavdu,
6) 0b00mIIeHNe 3amayum,;
7) npaktuueckoe IIPDMMMEHEHHNE 3agavdu.

B 1jeHTpe cOBpeMeHHBIX AU aKTHhUeCKUX KOHLeMLUM, OPUeHTUPOBaHHBIX
Ha pa3BUTHeE CITOCOOHOCTH /IeMCTBOBATh, CTOUT (POPMHUPOBaHUE CIIOCOOHOCTH K
nipuo0OpeTeHNI0 3HaHUH, UTO, B CBOIO Ouepe/ib, TIpe/iriojiaraeT yMmeHHe
cripailivBaTh. JIroboe To3HaHKWe HaUWHAeTCs C BOMPOCA, pPellieHre BOIpoca - 3TO
nyTh K 3HaHuto. Emge V. KaHT cpeiyt MeTO/I0B pa3BUTHS Ue/i0BeUeCKUX
CTI0COOHOCTeM BbIZIeJIsS/T UICKYCCTBO 3aZlaBaTh BOIIPOCKHI U HAXOAUTh Ha HUX
NpaBUIbHbIE OTBEThI: «Y MEeHUe CTaBUTh Pa3yMHbIe BOTIPOCHI €CTh YKe BaXKHBIU U
HeoOXO0UMBIN TIPU3HAK YMa WM TTPOHUIIaTeTbHOCTH». KiacCUK repMeHeBTHKH
XX Beka X.-I'. "'agamep oTMeuan: «MCKYCCTBO BOTIPOILIaHUS U €CTh, COOCTBEHHO,
HMCKYCCTBO MBIIIJIEHUS». Y MeHUe ue/ioBeKa 3a/laBaTh MPaBUJIbHbIE BOTIPOCHI
AB/ISIETCS OJHUM U3 0a30BBIX YMEHUM, KaK ISl YUeHUs], TaK U [JjIs1 ero Oyayieit
npodeCCUOHA/ILHOU flesiTeTbHOCTHU. [1Ipr 3TOM «ITOHMMaHHWe BOIpPOCa YacTo
Ba)KHee, UeM 3HaHWe OTBeTa».

OpHako aHa/MM3 TICUXOJIOTO-TIeJaroTUUecKOr JUTepaTypbl U COOCTBEHHBIN
OTBIT pabOThI TTO3BOJISIIOT C/le/iaTh BBIBOJ, O TOM, UTO CTY/IeHThl B OCHOBHOU CBOei
Macce He yMelT KBaJW(UIIMPOBAaHHO 3ajlaBaTh BOMPOCHI, BBIJIESATH [JIaBHOE B
M3y4yaeMOM MaTepuase, He BUJAT IMpoOseM, He YMEIOT CTaBUTh 1ieJId U 3a/lauu
JesiTeTbHOCTU W TUIaHMPOBaTh paboTy 1Mo X pelieHuto. [IpeanaraemMeiii MeTo[
COCTaBJIEHUsI BOTIPOCOB K 3aKOHaM (DU3MKHU, K (Ppa3am U sBIeHUSIM, T10 HalllemMy
MHEHHIO, CIIOCOOCTBYeT Tpeo/j0/IeHHI0 3TUX HeJOCTaTKOB U Pa3BUTHIO HABBHIKOB
HCCIeJoBaTe/IbCKOM paboThl. [Ipy 3TOM y CTy/IeHTOB TIOBBIIIAeTCS TMOKOCTb U
TIO/IBWYKHOCTDb MBIILIJIEHUS], CHIDKAeTCsI CTEPEOTUITHOCTh CTIOCOO0B MBIIIIIEHYSI.

OBV ®U3NYECKUN TPAKTUKYM
Meto/juuecKue YKa3aHHUA 10 MOATr0TOBKeE K /IaD0paTopHBIM padoTam
[Tepexon poccuiickoii cuctembl oOpa3zoBanusi kK ['OC BIIO TpeTtbero

TIOKOJIEHUsI O3HauaeT TIepecTpoiiKy o00pa30oBaTe/bHOM TOMUTUKA W TIPAKTHUKH
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paboThl yueOHBIX 3aBe/leHri MpodeCcCHOHaIbHOT0 00pa30BaHMs B COOTBETCTBUH C
KOMITIETEHTHOCTHBIM 7| CTYZIeHTOI|eHTPHPOBAHHBIM TO/IX0/[aMH.
KOMITeTeHTHOCTHBIM TIOJXO/ O3HayaeT CO3/jaHWe YCAOBUH [/isS  OBJIA/IEHUS
KOMIL/IEKCOM KOMITETEeHIIMH, 03HAYaroIUX MOTeHIal, ClIOCOOHOCTh BBIMYCKHUKA
K BBDKMBAHHWIO W YCTOWUWBOM >KU3HENESATETbHOCTH B YCJIOBHUSX COBPEMEHHOTO
MHOT0(aKTOPHOTO TPOCTPAHCTBA. TaKoM MoAX0/] BRIJBUTAeT Ha IepBOe MeCTO He
WHGOPMHPOBAHHOCTh CTYJEHTa, a YMEeHHe pelllaTh Mpo0J/ieMbl, BO3HUKAIOIIME B
MO3HAHUM U OObBSICHEHWH SIBJIEHUA [IeWCTBUTENBHOCTH, U TpeAriojiaraet
HEoOXOMMOCTb: Pa3BUTUS CITIOCOOHOCTM pelllaTh 3a/lauyll Ha OCHOBE 3HaHW,
OTbITa, MOTHMBALIMM U IIEHHOCTHBIX OpPHEHTAIMH, YMEHUs CaMOCTOSITE/IbHO
N00bIBaTh HEOOXOAWMBbIe 3HaHMsS; (OPMHPOBAHHS HABLIKOB CAMOCTOSITE/ILHOU
TIOCTAaHOBKH 1ieJiel ZiesiTe/TIbHOCTU Y TUTAaHUPOBAHMSI CITOCOO0B MX JOCTH)KEHHSI, UTO
ToJjpa3yMeBaeT pa3BUTHe TBOPUYECKOW CAMOCTOSITEIbHOCTH M TI03HaBaTe/bHOU
AaKTUBHOCTU CTy/IeHTOB. DU3NUeCKuil TPAaKTHKYM MOJKET C/IY>KUTb OJHUM W3
cpeAcTB (hOPMUPOBAHMS Y CTYZIEHTOB 0011enTpodheCCHOHATBHBIX, CITel[AaTbHBIX U
I'YMaHUTapHO-OPUEHTHPOBAHHBIX ~ KOMITETEHI[UH, CIOCOOCTBYS Pa3BUTHIO
HaBBIKOB KOMIUIEKCHOTO MOZX0/la K U3YUYeHUI0 (h3UUeCKHX MPOIIeCCOB U SIBJIEHUH
¥ (HOpPMHUDOBAHUIO I[[€JIOCTHOTO W HAyYHOTO TMpe/CTaB/JIeHUs] O TIporjeccax u
SIBJIEHUSTX, TIPOUCXOZSAIINX B MUpe TIPUPO/IbI U 0bIIiecTBa.
[ToAroToBKa CTyjeHTa K BBITOJTHEHHIO J1abopaTOpHOM paboThl HAUMHAETCS C
CaMOCTOSITE/ILHOT'O BBITMOIHEHUS «0a3uC-KOHCIIEKTa», KOTOPhIN BK/IIOUaeT B ce0s:
1. Kpatkoe orvicanue 1ie/i paboThl, BO3MOKHBIX CITOCOOOB JOCTVKEHUS 3TOU
1[e/T1 U OTIeHKY BbIOpaHHOTO criocoba.
2. Onucanue (GU3MUECKOM CYIIIHOCTU MeTOJla, JIeXKAll[er0 B  OCHOBE
BBLITIOJIHEHHOT'O B JTaDOpaTOpHOI paboTe vcc/ieJoOBaHusI.
3. IlepeueHr W3MepUTENBHBIX ITPHOOPOB, HEOOXOAWMBIX /I BBITOJHEHUS
nabopaTopHOM PpabOTLI, C YyKa3aHHeM THIA W TPeJeroB H3MepeHUs

nIprOOpOB (COCTaB/ISI@TCS 10 YCJIOBUIO U TPeOOBAHUIO IKCIIePUMeEHTAaTbHOM
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3a/lauM); TIpaBW/Ia TEeXHUKH 0e30macHOCTU Mpu paboTe C BbIOpAHHBIMH
nipubopamu.

4. OueHb KpaTKHe OTBeTbI Ha BOIPOCHI M0 TEOpPeTUUeCKOMY MaTepuaay, B
o0si3aTeNlbHOM TIOpSiZIKE COZiep)Kallle orpejiesieHUs] W3ydaeMbiX B pabore
(buU3rMUeCcKrX BeJIMUMH C yKa3aHUeM e/IMHUL] U3MepeHUs.

5. Yka3aHnue obnacTeli HaykH, TeXHUKH, OKPY’Karolllel JelCTBUTENLHOCTH, B
KOTOPBIX BCTPEYAIOTCS W TMPUMEHSIIOTCS u3yuaeMble B paboTe siBeHUs,
KpaTKWM{ aHaiu3 WX TeOpPeTUUeCKOro M TMPaKTUUeCKOro 3HaueHusi C
yKa3aHreM BakKHbIX B BIOpaHHOM CTy/IeHTOM MpoQecCUn acrieKToB.

6. OnucaHue MaTeMaTUYeCKUX MeTOZOB 00paboTKM mMonyuyeHHbIX B paboTe
pe3y/bTaToB, TMepedeHb Tabmmi, (C  yKa3aHWeM UW3MepsieMbIX U
pPaCCUMTHIBAEMbIX [0 pe3y/ibTaTaM W3MepeHUM BeJWuYuH), Tpa(uKoB,
pacyeTHbIX POPMYIIL.

7. IlporHO3  OXMJaeMbIX  pe3yJbTaTOB, COCTaBJIEHHbIM Ha  OCHOBE
TeopeTUuecKoro 000CHOBaHus pPabOTHI.

[Tocne BbITIOHEHUs 1abOpaTOpHOM PabOTHI COCTAB/ISIETCS MMUChbMEHHBIN OTUeT

B COOTBETCTBUHU C MPUBEEHHBIM HIKe IBPUCTUUYECKUM TIpeIMCaHUEM.
OdopmieHne oTuera mo jiabopaTopHoi pabore

1. Odopmnenre pe3ysibTaTOB JlabopaTOpHON pabOThl HAaUMHAETCS C 3arlvCh
JaThl TIPOBe/IeHUs] KCIIepUMeHTa U ero Ha3BaHUSI.

2. Manee ciefyeT KOHKPETU3UPOBATh Lie/ib SKCIIePUMEeHTa.

3. Heobxogumo TmpuBeCTd T[iepeueHb HCIOb30BAaHHBIX TPUOOPOB U
TIPUHA/IJIE)KHOCTe C yKa3aHWeM MapOK M TeXHUUYeCKHUX XapaKTepUCTHK
(Tumna rpubopoB, Kjacca TOUHOCTH, TIPe/ie/IOB U3MePeHUl U T. [1.).

4. Tlepen TeM, KakK MPUCTYIUThL K OMbITY, HEOOXOAUMO MOATOTOBUTH Tab/IULLy
J/1S1 3aTTMCH Pe3yJ/IbTaTOB U3MEPEHUN U BBIYMCIEHUM.

5. UucneHHble BeJIMUMHBI C TOYHBIM YKa3aHUEM eJUHUI] U3MepeHUs ocie X
HaX0X/IeHHs1 I0/DKHBI ObITh 3aHECeHbI B 3apaHee MOArOTOBIEHHYIO TabJIuIly.

Be3 efguHuL] u3MepeHUst pe3y/bTat OecriiesieH.
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6. B 3amucax, HaCKOIBKO 3TO BO3MOXXHO, JOJDKHBI MCII0JIb30BaTbCsl CXEMBbI
yYCTAaHOBOK, CXeMaTH4YeCcKre PUCYHKH TTPUO0POB U YCTaHOBOK B JIeHCTBUH.

7. T';me aT0 1iesilecoobpa3Ho, pe3y/bTaThbl AO/DKHBI OBITH TIPe/iCTaB/IeHbl B BU/E
rpaduvkoB. LleHHOCTh Tpadryeckoro u3obpakeHHss COCTOUT B TOM, UTO OH
yMeHbIIIaeT BO3MOKHOCTD TIOSIB/IEHHsI TPYy0OO0# OIMOKHM U TI03BOJISIET TyYIlle
OCMBIC/TUTh (DM3UUECKYI0 CYIL[HOCTh MOJyUeHHbIX Pe3y/IbTaTOB B LI€JIOM.

8. Heob6xoaumMo mpuBeCTH B OTUeTe TIpUMep pacueTa u3MepsieMOl BeTMUMHBI,
TpOrpaMMbl U pe3yJ/IbTaTbl pacyeTa MOrPelIHOCTeN U3MepeHUH.

9. 3ammcy, BBIUMC/IEHHUS, TPAQUKH, TaOIULbI, CXeMbl JO/DKHBI BBITIOIHATHCS
Tak, yTOOBI APYTrUM ObIO TIOHSITHO, C KaKOH Lie/iblo 3TO OBbLIO cZe/iaHo, Kak
CIeIaHO U UTO M3 3TOT0 MOTYUNUIIOCH.

10.KoHeuHBI!i pe3y/nbTaT C pacCUATAHHOW TOTPEIIHOCThI0 HeoOX0AUMO
TIpOaHa/IM3UPOBaTh: TpaBZoIoA00eH i oH? He TIPOTHBOpEUUT /M OH
¢du3uueckomy cmbiciy? TIpaBuibHBI M €JUHULILI U3MepeHUs] KOHEeYHOIo
pe3ynbrata? Hesb3si MM KOHEUHbI pe3ynbTaT CPaBHUTh C KaKUMHU-TUO0
KOHCTaHTaMH, CIIPABOYHBIMHU JaHHBIMUA?

11.TToc/ieqHUM TIYHKTOM OT4YeTa SIBJISIOTCS BBIBOJBI. BbIBOJLI 10 pabore
JIO/DKHBI COZiep>KaTh TO HOBOE, UTO CTY/EHThI Y3HA/Id BO BPeMsI BbITIO/IHEHUS
paboTh; COMOCTaB/IEHHE TeOpeTU4YeCKUX rpe/iCKa3aHuu U
9KCIepUMeHTalbHbIX pe3y/bTaTOB; aHaau3 (AKTOpOB, BMSIOLUIUMX Ha
pacxoxKJeHre MeX1y TeOpeTUYeCKUMHU U IKCIIepUMEHTA/IbHbIMU [JaHHBIMU;
KPDUTHUECKWe 3aMeuaHds W TpeAJIOKeHHWs 110 MeToJAuKe paboThl,
coobpakeHUst 1O  OOOCHOBAaHHOCTU  TPUMEHSIEMbIX  METOJOB WU
JIOCTOBEPHOCTH pe3y/IbTaTOB.

[Ipy mOATOTOBKE U BBINOJHEHHWH JlabOpPaTOpPHBIX PpaboT peKoMeHyeM
WCTIO/Tb30BaTh TpHBE/IEHHbIE HIDKEe JBPUCTMUYECKHE TMpeArucaHusi oO0Iero u
YaCTHOTO XapakTepa.

I. Kak mpaBuW/IbHO Ha0/I0/JaTh M OMMCHIBATH Ha0/TI0/JaeMbIe

SIB/IEHU S, POLIeCChI
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OcwmbicuTe 1ie/ib HaOMIOZEHUs, a AJi 3TOTO TI0CTaBbTe Tiepe] CObOO
BOTIPOC: /IJIsl Yer0 TPOBOJUTCS Hab/roieHe?

YTouHUTE TIpeiMeT HabO/OeHusl. B CBsA3M C 3TUM TOCTaBbTe Tepes; coboi
BOITPOC: uTO Oy/ieTe HaOMIOAATE?

HabmoieHue ocylecTBsiiiTe 10 3apaHee pa3paboTtaHHOMy TiiaHy. st
3TOTO TIPeJCTaBbTe €ro MBICJIEHHO WM 3aluiliTe TpeABapuTesbHO B
TeTpajiy.

. Jo Hauama HabmrofeHus oripefenure, Korja OyZeTe OCYILIECTBIATh
duKcalyo HabMoAaeMbIX sIBJIeHHH: B Tpoliecce HaOMIOAeHUs UK CPa3y ke
TI0C/Ie €r0 OKOHYaHUSI.

BribepuTe crioco6 HabmofeHust; Hab/rOIaTh MOYKHO TIPSIMBIM CTIOCOO0M, T.
e. BU3yaJbHO, WKW KOCBEHHBIM CIIOCOOOM, T. €. TIpPU TIOMOIIM TIpUbOpOB
(¢poToanmapara, MarHUTO(OHA U T. [.).

HabJtoenne, Kak U 3KCIIepUMEHT, He0OX0IMMO TTPOBOAUTL HECKOJTBKO Pa3;
9TO TIOBBIIIAET €r0 00BEKTUBHOCTD.

[Tpu omucaHuy SIBJIeHWM, MPOIieccCoB obpaiijaiiTe BHUMaHWe He TOBKO Ha
TO, KaK OHU MPOTeKaid BO BpeMeHH, HO Y TIPY KaKUX yCJIOBUSIX.

[TomHuTEe, UTO I|e/lb OMUCAHWUS — YyKa3aTb HauboJ/iee TOUHO M TIOJHO
TIpU3HaKU HabJTr0jaeMbIX sIBIEHUH, TIPeZIMEeTOB.

[Ipu omvcaHuu pe3y/bTaTOB Hab/roZeHW oOpaTiTe BHUMaHUWe Ha TO, UTO
CyIIleCTBeHHO HOBOTO ObLJI0 0OHApPYKEHO U UTO 0011[ero, CXOAHOTO C paHee

N3BEeCTHBIM.

10.0Omucanvie Hab/tO/jaeMbIX SIBJIEHUM, MPOLIECCOB MOXKET OBbITh BBIPA)KEHO B

c/ioBecHOW ¢opMe, Tpe/CTaBAeHO aHAJUTUUeCKW — B BUge (opmyn u
ypaBHeHu, rpaguuecku — B BU/Ie PUCYHKOB, CXeM U T. [I.

II. Kak cocTaB/iATh N/1IaH MPOBe/JeHHUs IKCIIepuMeHTa

1. YTouHUTe Y KOHKPETU3UPYWTe KOHEUHYIO 1ie/ib POBeJjeHus1 SKCIIepUMeHTa.

171t 9TOTO elile pa3 OCMBIC/IUTE YCIOBHe U TpeboBaHue 3ajaHusi. [TocTaBbTe

nepes; cobod BoMpockl: 4YTO JaHo? YTo HY)KHO 3KCIepUMeHTanIbHO
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TpOBepPUTh, TONAyuuTh? KakKoBbl BO3MOXXHbIE YCJOBHS  BBITIOJHEHUS
9KCIepyMeHTa?

BblusieHUTe MpOMe)KyTOUHbIe 1e/I TpoBeJjeHHsl SKcriepuMeHTa. st aToro
MBIC/IEHHO pa30eiTe 3a7jauy Ha T0/3a/1auH.

MpbIC/IeHHO — Tpe/icTaBbTe BCe BO3MOXXHbIe BapuaHThl  IIPOBe/IEHUS
9KCIIepUMEeHTa.

BribeprTe 13 BCeX BO3MOJKHBIX BapUaHTOB TPOBeJeHHUsI 3KCIepuMeHTa
HauOosiee pal[MOHA/IbHbIE C TOUKM 3PeHHWs BO3MOKHOCTU TIOYUUTh
HarboJsiee TOUHBINA pe3y/bTaT TPH HCIIOMb30BaHWKA MHUHHMYMa ITPUO0OPOB U
MaTepuasioB, C TOUKU 3peHUs] MUHUMaIbHOU 3aTpaThl BpeMeHH.

3amich TI7laHa SKCIeprMeHTa J0/DKHAa OBITh 110 BO3MOJKHOCTH KPaTKOM,
OTpa’karolliei Il OCHOBHbIE ero 3Tarlbl.

[TpegycmoTpuTe, Kakue TabJHIbI, pUCYHKH, CXeMbl BaM HeoOXoauMo OyeT
BBITIO/THUTD B TpOIecce 3KCIIepuMeHTa.

[TpogymaiiTe, Korjga W UTO BaM TIpUJETCA U3MepUTb B IIpoljecce
9KCIIePUMEHTA, a UTO MOYKHO BBIUHMC/TUTh TI0C/Ie eT0 BhITIOJIHEHUSI.
[TpoaymaiiTe ¥ mpeAyCMOTpHUTe B I/laHe, KaKue MPUeMbl U Cpe/iCTBa MOTYT
OBITH BAMU HCII0/Ib30BaHbI.

[Tocne cocraBneHusi IilaHa TTPOAHAIU3UpYyMTe ero eije pa3. [as 3Toro
npesicTaBbTe cebe MBICIEHHO pabOTy OT Hayana [0 KOHIJQ; OT KOHIA K

Hauasy.

10.ITomMHMTE, UTO XOpOIIO COCTaBJE€HHBIM IIJIaH [JO/DKeH o00/azaTh M

oripefie/ieHHOW TMOKOCTbIO, T. €. BO3MOXKHOCTBIO  OTpe/iesieHHOMN
TIepeCcTPOMKH BalllUX JEHUCTBUM B C/Tyuae BOSHUKHOBEHUS 3aTPy/IHEHHSI.
I11. Kak mogo0paTh npubopbl 1 MaTepHUa/Ibl, HE00X0JUMBbIEe
AJIS1 IKCIIEPUMEHTA
BHauasie, HACKOJIBKO 3TO BO3MOXKHO, OIpeJeJUTe I10 YCJIOBUIO U
TpeOOBaHUIO SKCIIEPUMEHTA/bHON 3a/laud, KakKue TpUOOpbl U MaTepuarbl

norpeOytoTcs. CocTaBbTe UX MpeiBaPUTE/TbHBIN IepeueHb.
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2. 3aTeM yTOYHUTEe 3TOT IlepeyeHb, IPOAHAIM3UPYUTE CXeMy YCTaHOBKU M
ycjioBusi ee pabOThl; YTOUHWMTE BCe OSTalbl BBLIMOJHEHUS TUIaHA
TIPe/ICTOSIILIeT0 3KCIlepUMeHTa, BCe TO, 4YTO TIPeACTOMT HabmogaTb u
V3MepsTh.

3. [ns Toro, yToObl OKOHUATeSbHO YCTAaHOBUTH IPAaBUILHOCTH BBIOPAHHOTO
nprbopa, HeoOX0AUMO C LIe/ISIMU M yCJIOBUSMHU SKCIIePUMEeHTa COOTHeCTHU:
Ha3BaHue Tpubopa; Ha3HaueHWe TIpUOOpa; MPUHLUI JleHCTBUST TIpUOOpa;
nipeZie/l W3MepeHUsi TpUOOpa; LieHy JefieHUs IKajabl rpubopa; rpaBuia
MO/b30BaHUsl TPUOOpPOM; YC/IOBUSI SKCILTyaTallyd Tipubopa; mpaBuia
TeXHUKH 6e30macHOCTH Mpy paboTe ¢ mprubopom.

4. [nsi Toro, uroObl OKOHYATE/JbHO YCTAHOBUTH IPABU/ILHOCTH BBIOPAHHOTO
MaTepHasa, Heo6X0JMMO COOTHECTH C LieJIIMU U YCIOBUSIMU SKCTIepUMeHTa:
Ha3BaHWe Marepuasa; Ha3HaueHWe Mareprasa; OCHOBHbIe (DU3UUeCKHe U
XUMHYeCKHe CBOMCTBA MaTepuasa; [JOMyCTUMble IIpefiesibl M3MeHeHUs
OCHOBHBIX CBOWCTB MaTepuasa; YC/IOBHS, B KOTODPBIX JaHHbIM MaTepuasl
MOKeT OBbITb MCIT0/Ib30BaH; MpaBWia TEXHUKK 0e30racHOCTH Tpu pabore ¢
MaTepHuasoM.

IV. Kak codpaTh yCTaHOBKY, CXeMy AJisl IPOBe/ieHNsI IKCIiepuMeHTa

1. TIpubopsl cnefyto pacrosaraTh Tak, UTOObl HU OJJUH U3 HUX He TepeKpbiBasl
BU/JIMMOCTB U IOCTYTI K IDYTOMY.

2. Tlpu pacctaHoBKe TIpUOOPOB TIpeyCMOTpUTe, UYTOOBI OAHU TIPUOOPHI He
B/IVSTA Ha PaboTy JpYTHX.

3. Yurute, yTO He BCe MPUOOPHI MOTYT OBbITh YCTaHOBJIEHbI TOPU30OHTA/IBHO,
[Jis1 HEKOTOPBIX pab0UYMM COCTOSIHHEM SIBJISIETCSI BePTUKa/IbHOE TI0JI0XKEHHUe.

4. Tlpexxie yeM MPUCTYNUTH K COOpKe yCTaHOBKH, CXeMbl, IIPOAHATU3UPYWTe U
TIpe/ICTaBbTe €€ MBICJIEHHO B JKCTepUMeHTe, YTOUHWTEe, YTO HeoOXOoaumo

HabJ/TI0/1aTh ¥ U3MEPSTh.
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[ITkana mpubOPOB U Te YYaCTKUA YCTAaHOBKH, I'/le BbI POBOAUTE HAOTIOA€HUS
3a COOTBETCTBYIOLUIUMHU (PU3NUECKUMH SIBJIEHUSIMH, [JOJDKHBI HAXOAWUTHCSA B
ToJie JIyuiied BUAUMOCTH.
Wcronb3yliTe, T/ie 3TO BO3MOXKHO, BCIIOMOTAaTe/IbHbIE TPUCIIOCO0/IEHUS:
MOJICTaBKK,  3aKAMbI, TIPOKJQJKH, THHIIETBI,  CTPeJIKU-yKa3aTesH,
(buKcaTopkl U T. [.
[Tocse TOro, Kak IpHOOpBI pa3MelleHbl, TPOBEPbTE II0 BO3MOXKHOCTH
JeNCTBUe KaXK/[OTo MPHUO0Opa B OT/AE/TLHOCTH.
[Tocne 3TOrO CNEeMyeT MPOW3BECTH HACTPOHKY YCTAaHOBKW U TIPOBEPUTH €e
paboTy B 11e/10M
Bce omneparuu 1o cO0pKe W MUCIO/b30BaHUI0 YCTAHOBKU B pab0Te [O/DKHBI
TIPOBOJIUTBCSI B CTPOrOM  COOTBETCTBMM C TIPaBWIAaMM  TEeXHUKHU
6e301acHOCTH.

V. Kak noib30BaTbCsl H3MEePUTE/ILHBIMU NPUOOPaMH B MPOI[ecce

IKCrepuMeHTa

[lpexxme uyeM UCIOMb30BaTh MpPUOOP B TIpPOIjecce  SKCIIEPUMEHTAa,
TI03HAaKOMBTECH C €ro OIMMCaHWeM, Ha3HaueHWeM M TTaCTOPTHBIMU JIaHHBIMU
Y TI0 YCJIOBHBIM 0003HAaUeHUsIM Ha IIIKaJie OTpezie/TuTe CUCTeMY Mpubopa U
ero XxapaKTepHUCTHKH.
HernocpezcTBeHHO Tepe]| UCTI0Ib30BaHUEM NIPUO0pa CPABHUTE Oy CTUMBIN
TipejiesT U3MepeHUst C MaKCUMaIbHO BO3MOXKHBIMH 3HaUEHUSIMH U3MepsieMOi
Be/TMUMHBI.
YTouHHTE 1leHYy Je/leHHsl IIKajabl Tipubopa ®W ybOeguTech, YTO OHa
COOTBETCTBYeT TOUHOCTH H3MEPEeHHsS B TMPOBOJUMOM u3MepeHHH. UToObI
OTIpe/Ie/IUTh 1IeHY Jle/leHrsT LIKasbl prubopa, He0OX0JUMO B3ATh Pa3HOCTh
MEeXIy ABYMsI 3HAUEHHWSMH IIKa/Jbl U Pa3Ze/uTh €e Ha UHMC/IO [lelIeHUH,
COZIePXKAIIUXCST MEXKY STUMH 3HAUEHUSIMH.
Omnpezsenute KjacC TOYHOCTA TIpUOOpPa Y BBIUMC/IMTE HAUOOJBINYIO

TIOTPEIIHOCTD, AOMYyCKaeMyH0 IprUOOpOM.
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Pacriosio)kute ¥ ycTaHoBUTe TIpUOOp, yuuThiBasi OCOOEHHOCTU €ro
KOHCTPYKIIMM U Ha3HaueHUsl, HeMOCPpe/ICTBEHHO Tiepe/] ero UCIo/b30BaHueM
B 3KCIIePUMEHTe.
[Ipy orcueTe TIOKa3aHWii Tmpubopa TI7a3  pacriojaraiiTe  IPOTUB
HaO/l0/laeMoro fieJieHusi, a Jiyd 3peHusi Habmozarens [Jo/DkKeH OBITh
TIepIIeHUKY/ISIpeH TJIOCKOCTH IITKaJIbl prubopa.
[Ipy 3anmucu pe3y/JbTaTOB M3MepPeHUs Cpa3y >Ke 3alvIllTe eJUHULIbI
V3MepeHHUsl.
[IpoBeguTe u3MepeHWEe OJHOM W TOW K€ BEeIUYMHBI T0 BO3MOKHOCTH
HECKOJIbKO pas.
VI. Ha uro ciiegyer odpamjat BHUMaHHe PH
MOCTPOEHUM U UTeHHHU rpauKoB
CBs13b KaKVX BeJIMYMH TPe/CTaB/IsIeTCsl Ha rpaduke?
B Kakux elMHULIAX W3MepeHUs yKa3aHbl 3HaueHUs1 (PHU3UUeCKUX BeJTMUUH?
B Kakux rnpejiesiax U3MeHSIIOTCSI apTyMeHT U (PyHKLIUS?
Kakoii maciitab nmpuMeHeH Ha 0CSIX KOOpZAMHAT?
HeoOxoaumo  yuuThiBaTh  pa3bpoc  SKCIIePUMEHTASbHBIX  TOUeK,
SB/ISIIOIIUXCS ~ Pe3y/lbTaToOM  TNPUOIMKEHHOT0 — XapakTepa  JaHHbIX,
TIOJIyYeHHBIX B X0/l U3MepeHHst (PU3NUecKUx BeTMUUH.
KakoB xapakTep (YHKIMOHa/JbHOM 3aBUCUMOCTH, TpeJCTaBIeHHOU
rpauuecku?
Kakue crierudryeckrie 0coO€HHOCTH paccMaTpuBaeMoi (GyHKI[MOHATBHON
3aBMCHUMOCTHU Bbl MOKeTE OTMETUTD?
MoykHO /i1 TI0f00paTh aHAaIUTUUECKOe BhIpaKeHHWe, OIHChIBAOIIlee
MOJIyYeHHYH0 (PYHKL[MOHA/TbHYIO 3aBUCUMOCTD?
KakoB (hu3nueckuii CMbIC/ KaK OT/e/IbHbIX YUaCTKOB, TaK M BCero rpaduka
B L]e/IOM?
B yc/oBUSIX JUCTAaHLIMOHHOTO 00yUYeHwUsI POBOJSTCS:

On/aliH-ceMMHAp — Ppa3HOBUHOCTb BeO-KOHGepeHIUH, TIpOBe/ieHue
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OHJIalH-BCTpeY WM Tipe3eHTalyii yepe3 VIHTepHeT B peXkruMe peaslbHOrO BpEMEHH.
Kak/plli M3 y4aCTHUKOB HaxXOJUTCS Y CBOero KoMmbloTepa (CpejcTBa CBsI3M), a

CBsI3b HUMU TOZJilep)KuBaeTcss uepe3 VIHTepHeT TMOCpPe/ICTBOM

MeXy

3arpy’>kaeMoro TMpPWIOXKeHUs, YCTAaHOBJIEHHOTO Ha KOMIIbIOTepe  KaXKoro

yJacTHUKa (Zoom, Meet, Skype u 11p.)
Bujgeokondepenuuss — ceaHc BuzieokoHdepeHicBsa3u (BKC) — 3To
TeXHOJIOTHSI WHTEePaKTHBHOI'O B3aWMOZIEMCTBUSI ABYX U 0Oojiee yuyaCTHHUKOB

obpasoBaresibHOrO Tipoliecca Jyisi obOMeHa WHQoOpMaledl B pearbHOM peXUMe

BpEMEHH.

Bupeo-ekuysa — CHsATasg Ha KaMmepy COKpallleHHasl JeKLus, AOMOTHeHHast

dboTorpadusiMu ¥ cxemamu, WITFOCTPUPYIOLLIas MO/jaBaeMblii B JIeKI[UW MaTepUall.

TexHo/10rUsA

3/71IeKTPOHHOTI'0

00yueHMs

(peanusyetcs

Mpyu  MIOMOLU

5/IeKTPOHHON o6pa3soBaresnibHON cpesibl COI'Y mpu MCIO/Ib30BaHUM PeECypCOB

9BC, nipu npoBeJjieHNH aBTOMAaTU3UPOBAHHOTO TeCTUPOBAHUS U T. [1.).

N Tema Bup | Koa AKTHBHBIE (OpPMBI NuTepakTUBHBIE
3aHAT | -BO ¢opmbl
us yac.
1 | UpeanbHbll ras. TIpaKT 8 | CocraBnenue BoOIpocos | JInckyccus,
K (¢pa3aMm, 3aKoHaMm, | 0OCYX/eHHe,
SIBJICHUSIM. OOyueHue | CTOJKHOBEHHE
COCTaBJ/IEHUIO pas/IMyHbIX TOUeK
JIOKJIafia/Co00IeHusT  TIO | 3peHwus, TMO3ULIAMN.
TeMe vccnefoBanus. | Mcrionb3oBaHue
W crionb3oBanue crieliuabHOU
CrelMaJibHOM MeTOJVMKU | MeTOAMKHU aHasmsa
aHaju3a  YCJIOBUSL U | YUIOBUS M pelleHus
pelleHus 3azay. 3ajau. [luckyccust 110
TIpe3eHTaLysM,
IIO/ITOTOBJ/IEHHBIM
CTyJleHTaMH.
2 | [TousATHE MPaKT 2 CocraBnenvie BorpocoB | Ucmonb3oBanue
TeMIiepaTyphbl. K (pa3aM, 3aKoHaMm, | UHTepaKTUBHBIX
SIBJIEHUSIM. MYy/IbTUMeIUNHBIX
Wcrnionb3oBaHue TEXHOMIOTUA C 1]eJ/IbI0
CrieLMaqbHOM METOJVKH | peanr3aljuupaciliipeHH
aHa/lM3a  yCJIOBUS U | OH KOHLIETLINU
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peleHus 3a/au. HCTOpU3Ma U
KOHLIEMLINU
HMHTerpaTUBHO-
KOPPe/SILIMOHHBIX
cBsa3eld. IlpeseHtanys
NIPOEKTOB CTYyZeHTaM
Pacnipenenenue MpaKT 8 | CocraBnieHve BOrpocoB | Vcrionb3oBaHue
MOJIeKyJI rasa o K (pasaM, 3aKoHaMm, | MHTepaKTUBHBIX
CKOPOCTSM SIBJIEHUSIM. MyIbTUMeAUNHBIX
Wcrnionb3oBanue TEXHOJIOTUA C 1IeJIbI0
CrelMaJibHOM MeTOJIMKU | peanu3aljuMpaciiipeHH
aHa/iv3a  yClIoBUS U | O KOHLIETLIUU
pelleHus 3a/au. HCTOpU3Ma v
KOHLIeNLIUU
HMHTerpaTUBHO-
KOPPeJIALIMOHHBIX
cBs3eit.  IIpeseHTarus
MPOEKTOB CTYyleHTaM
WpeanbHblii ra3 BO | MPakT 6 | CocraBnenve Borpocos | Mcrnonb3oBaHue
BHEIIIHEM K (Qpa3aM, 3aKoHaM, | MHTepaKTHUBHBIX
NOTeHLaTbHOM SIBJIEHUSIM. MYy/IbTUMeAUNHBIX
rno’e. Vcnonb3oBaHue TEXHOJIOTUA C LieJIbI0
CrelMaJbHOM MeTOJVKHU | peanu3aluu
aHa/M3a  YC/IOBUS U | paClIMpeHHOU
pelleHus 3a/ad4. KOHLIETILIUM UCTOpU3Ma
v KOHLIeTLIUU
HMHTerpaTUBHO-
KOpPeJIALIMOHHBIX
cBszeil. [IpeseHTauys
MPOEKTOB CTYy/leHTaM
3aKOHBI MpaKkT 12 | Ucnonb3oBaHue ['pymiroBas AUCKyccus,
TePMOAUHAMUKHU CTeLaIbHOM  MeTOJVKH | AUCIYT, 00CyXKeHre
aHanu3a  YCJIOBUSL U | MOPAJIbHO-3TUUECKUX U
peleHus 3a/lau. | HAyYHbIX JAUJIEMM,
CocraBnieHue BO3HMKAaBILWX B
CTy/leHTaMU  TIPOEKTOB | UCTOPUU Pa3BUTUS
To nepcrieKTUBaM | (pU3MKHU.
WCII0JIb30BaHus [TpeseHTaLyist NpOEKTOB
H3yuyaeMbIX SIBJIEHUM. CTy[,eHTaMH.
[IpyMeHeHHe aKTHMBHBIX
MeTOZI0B (pOpMHPOBaHUsI
¢rnocopckux OCHOB
MHPOBO33p€eHHUSI.
PeanbHbie rasel MPaKT 4 | CocraBsieHre BOIPOCOB | I'pyrmroBas AUCKycCCUs,
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K  dpa3zam,
SIBJICHUSIM.
Hcnionp30Banue

3aKOHaM,

CrieLMaabHON  MeTOJUKU
aHa/lvM3a  yCIOBUS U
peleHus 3a/jau.

IUCITyT, 00CyKaeHre
MOpanbHO-3TUYeCKUX U
HaYYHBIX JUJIEMM,
BO3HUKABIINX B
VCTOPUM PAa3BUTHS
busuKU.

7 | IloBepXHOCTHBIE
SIBJICHUS B
JKUJKOCTAX

MpaKkT

CocTaBjieHue
CTyJleHTaMU  TIPOEKTOB
5 (0] repcreKTrBam
HCIIOJIb30BaHUS
M3yuyaeMbIX SIBJIEHUM.

Ncrionb3oBanue
HMHTEePaKTUBHbBIX
MYJIbTUMEeMMHBIX
TeXHOJIOTUM C 1[e/IbI0
peanu3aluu
pacllpeHHON
KOHLIEIMLIUU UCTOPH3Ma
u KOHLIEILIUU
HMHTerpaTUBHO-
KOPPeJISILIMOHHBIX
cBsizeil. [IpeseHTauys

MPOEKTOB CTYJeHTaM

8 | fAABnenus nepenoca

MpaKkT

CocraBneHue
KOMaHZHbIX  TIPOEKTOB
CTy/IeHTaMH.
Wcnionb3oBaHue
Criel[aqbHON  MeTOJUKU
aHanu3a  YCJIOBUSL M

peleHus 3ajau.

Wcnonb3oBanue
WHTEePaKTUBHBIX
MYJIbTUMeUUHBIX
TeXHOJIOTUA C 1[e/IbI0
peasv3alMpaciivpeHH
(0)7} KOHLIETLIU
HCTOpHU3Ma u
KOHL[eTII[UU
HWHTEerpaTUBHO-
KODpe/SIMOHHBIX
cBsizeit. [luckyccus Tio
ripe3eHTaLUsIM Ha
MHTepaKTUBHOU JI0CKe,
MO/IrOTOB/IEHHBIM
CTyZIeHTaMH.

Wroro:

54

1.6. YUEBHO-METOJINYECKOE OBECIIEYEHUE

CAMOCTOSTE/IbHON PABOTEL

CamocrosiTenibHass pabora 00ydYarIIMXCsl SIBJASIETCS OJHKMM U3 BHUOB

yueOHbIX 3aHsATUN. CaMmocTosTebHasi paboTa MPOBOAUTCS C LIeJIbIO:
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— CUCTeMaTU3alMy U 3aKpervieHUs TOJIyYeHHbIX TeOpeTUUeCKUX 3HaHUU U
TIPAaKTUYECKUX YMEeHHUM 00yuaroiuxcsi CTy/IeHTOB;

— yry0/ieHus ¥ pacIIupeHusi TeOPeTUUeCKUX 3HaAHWM;

— (opmMUpOBaHUS YMEHUW UCIMO/b30BaTh CIPAaBOYHYH) AOKYMEHTAlUi0 M
CreLa/IbHYIO JIUTEPaTypy;

- (opMHUpOBaHUSI CaMOCTOSITE/TbBHOCTH MBIIIJIEHNs, CIIOCOOHOCTeH K
CcaMOpa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CaMOpeasr3aliuy;

— Pa3BUTHUS UCCJIe[IOBATEIbCKUX YMEHUM.

CamocrosiTesnibHass pabota 006yJaroIIUXCsi OCYIIeCTB/ISIeTCS Ha TPOTSHKeHUU
W3yueHUs] BCel JUCIUIIZIMHBI B COOTBETCTBUM C YTBEP)KAEHHOU B yueOHOM TiaHe
TPYJ0EMKOCTBIO U COCTOUT U3:

- paboThl CTY[]eHTOB C JIeKIJMOHHBIMM MaTepuajaMW, TIOMCKAa W aHa/Iv3a
NUTepaTypbl U 3JIEKTPOHHBIX UCTOUHUKOB MH(MOPMAIIUM 110 3a/laHHON TeMe;

- BBITIO/THEHMS 3aJjaHUH 19 caMoCTosTeTbHOM paboTel B SMIOC COT'Y;

- HW3yuyeHHUs] TeOpeTHUYeCKOro MaTepuajia Y BBINOJHEHUSI TPAKTHUeCKHUX
3aZlaHAK J1s1 TIOATOTOBKY K CEMUHAPCKUM U JTaOOPaTOPHBIM 3aHSITHSIM;

- IOATOTOBKHU K 5K3aMeHY.

O1jeHOUHbIE CpeJICTBA [I/Isi TEKYIlero KOHTPOJISI YCIIeBaeMOCTH, TIPOMEKYTOUHOM
aTTeCcTalluy M0 UTOTaM OCBOEHUs JUCLUTIIUHBI.

YcnemHoe 0CBOeHWe AUCLUIIMHBI TIpeArosiaraeT akTHBHOe, TBOpYECKOe
yuacTHe CTyZleHTa ITyTeM TJITaHOMEePHOM MOBCeJHEBHOUM PabOThI.

Obwue pPeKoMeHpauMn. lVsyueHne JUCLIUILUIMHBI CjleyeT HauuHaThb
c rpopaboTKy paboueii rporpaMmbl, 0C000e BHUMaHHe Yesss 1e/isM 1 3a7jadam,
CTPYKTYPE€ U COjlep>KaHHUI0 Kypca.

PaboTa C KOHCNEeKTOM NeKuMHh, y4eOHbIMU NoCcCodOMuAMM u
MeTOJUYEeCKUMH YKa3aHHAMHM M0 JucHuiuiuHe. Heobxogumo mpocMoTpeTh
KOHCITeKT (mocobue, mMeTogduecKWe yKa3aHHWs, JeMOHCTPAI[MOHHbI MaTepuan U
T.JI.) Cpa3y Iocje 3aHSITUM, OTMETUTh MaTepuasl, KOTOPbIN BbI3bIBaeT 3aTPyAHEHUs

AJI TIOHHMMdHUHsA, IIOIbITaThCA HaliTU OTBEeThI Ha 3aTPpyAHHUTE/IbHbIE BOIIPOCHI,
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WCIO/Ib3ysl PEeKOMEeHJyeMyH JiuTepatypy. Ecid camMocCTosATeNbHO He y/anoCh
pa3o0paTbcsi B MaTepuasie, HY>KHO C(HOpPMy/IMpOBaTh BOMPOCHI M 0OpPaTUTLCS 3a
TIOMOIIIBbIO K TPerio/jaBaTe/i0 Ha CEeMUHAPCKOM 3aHSITUU WU OJvbKauiiel JIeKIUu.
Pery/isipHO OTBOJWUTL BpeMs /il IOBTOPEHUS MPOUIEHHOI0 MaTepuasa, TIpoBepsis
CBOM 3HaHUS, YMEHUS U HaBBIKU 0 KOHTPOJIbHBIM BOIIPOCAM U C UCIIO/Ib30BaHUEM
CpeZiCTBa MPOrpaMMUPOBAaHHOIO KOHTPOJII U CAMOKOHTPOJISI 3HaHWUK CTYZEHTOB C
TIOMOILIbI0 TEXHUYEeCKUX CPe/ICTB U YueOHbIX MOCOOUii.

CamocTosiTesTbHasi padoTa TMpU MPOXOXKAEHWM AWCLUIUVIMHBI  JOJ/DKHA
3aHMMaTh Ba)KHOe MeCTO B yueOHOU JiesiTe/IbHOCTU CTyAeHTOB. OHa A0/KHA OBbITh
OCO3HaHa CTyZieHTaMUd Kak cB0OO/Hasi 1o BbIOOPY, BHYTpeHHE MOTHMBHUPOBAaHHas
JesiTe/IbHOCTh. Hanmmure caMocTosiTeTbHOM PaboThl CTY/I€HTOB SIBJISIETCS] OJHUM U3
BaKHEMIIINX CpeACTB (POPMHpPOBaHUS CIOCOOHOCTeN CaMOCTOSITe/IbHO /100bIBATh,
riepepabaTbiBaTh M MPAKTUUECKU MPUMEHSTh 3HaHUs. B pe3ysbTaTe MpPOUCXOAUT
orpaHuueHue  OOBsICHsWOLleN  (QYHKIMM  TIperojaBaTesisi,  Iepexof  OT
OmnucaTeNlbHOTO O0BbsCHEeHUsI K J0Ka3aTe/lbHOMY, (OopMHpOBaHME TBOPYECKOTO
MmbiiieHusi. CamocTosTenbHas paboTa mMpejriosiaraeT OCO3HaHWe IieJd CBOei
JesiTe/IbHOCTU, TIDUHATUe ydueOHOW 3ajauM, TpHAAHUe el JIMYHOTO CMBICIA,
CcaMOOpraHM3alldi0 B pacrpeieleHU y4ueOHBIX IeMCTBHUH BO BpeMeHH,
CaMOKOHTPO/Ib B UX BBITIOJIHEHUU U JP.

CamocrositennbHass  pabora  cryzeHToB  (CPC) 1mpu  MpOXOXKAeHUH
JUCLIMTITMHBI MMeeT 1ie/Ibl0 TIPeBpaTUTh CTY/IeHTOB M3 MaCCUBHOTO TMOTpebuTesis
3HaHUM B AaKTUBHOTO WX TBOpLA, yMetoilero chopMyaupoBaTb Tpobiemy,
MPOaHAaIM3UPOBaTh MyTH ee pelleHus], HAUTHU ONTUMasbHbIA pe3y/bTaT U [JOKa3aTh
ero mpaBuabHOCTE. CamocTtositenibHass pabota cryzeHtoB (CPC) sBisieTcss He
TIPOCTO Ba)kKHOM (hopMoii oOpa3oBaTe/bHOTO TIpOIlecca, a [JO/DKHA CTaTh ero
OCHOBOM.

B opranu3saijiy caMoCTOSITe/IbHOM paboThl CTYAEHTOB [[OJDKHBI COUETaThCS

JABa OCHOBHLIX HaIllpdBJ/IEHUA:



40

1) camocTosiTesibHasi paboTa B MpoLjecce CeMUHAPCKUX M 1ab0paTOPHBIX 3aHATHM,
OMUPAIOIAsACs Ha MCIOJ/Ib30BaHUEe MeTOAWK W (JOpM OpraHu3aliu JIeKLUu,
CrocoOHBIX 00ecreunTh BLICOKWN YPOBEHb CaMOCTOSITETbHOCTU CTYJEHTOB U
yJlyullleHre KauecTBa MO rOTOBKY;

2) camocTosiTenbHasi paboTa BO BHeayIUTOPHOE BpPeMsl, OCHOBHaAsI Lie/Tb KOTOPOH —
HayYUThb CTYZJEHTa OCMBICJIEHHO M CaMOCTOSITe/IbHO paboTaTh CHauana C
yueOHBIM MaTepuasioM, 3aTeM C HayuyHoW uHdopmauuei, chopMUpoBaTh Y
CTyZieHTa COOCTBeHHOe MHeHHe TIpU PpellleHHWU TOCTaB/IeHHBIX MPOOJeMHbBIX
BOIMPOCOB U 3a/au.

[yisi caMoCTOsITe/IbHOM paboThl CTy/leHTaM TpejJiaraeTcs U3/jaHHbIA B BHU7e
yueOHbIX TOCOOMIT U MeTOAMUeCKHMX yKas3aHWM Marepuan T0 BCeM pasjenam
JUCLMIUIMHBL. B yueOHBIX MOCOOMSIX M MeTOJUUeCKHX YKa3aHWUsX H3/1araroTcs
VICTIOJ/Ib3yeMble TTOHATHSA, YIIPayKHEHUS, 3a/lauyi U BOMPOCHI J/Is1 CAMOKOHTPOJIA.

B mpotiecce camocTosiTeslbHOM paboThI CTyJjleHTaM pPeKOMeH[yeTCsl aKTUBHO
paboTaTh ¢ UMerOLUMUCS B OMO/MOTeKe yueOHMKaMU U yueOHBIMUA MOCOOUSMHU,
Kak OyMa)XHbIMU, TaK U 3JIeKTPOHHBIMHU.

MeTtoguuecKkue peKoMeHaanuM no opranusanuu CPC.

[Tocko/ibKYy OCHOBHasi 3ajauva JUCLIUIUUIMHBI ~ «DJIeKTPUUECTBO U
MarHeTu3M», Kak U Jito00i Apyrou AUCLIMIUIMHEL, 3aK/itodyaeTcsi B (OpMUPOBaHUN
CrieLiManncTa, CrocoOHOro K CaMOpa3BUTHIO, CaM00Opa30BaHKIO0, THHOBALIMOHHOMN
JesiTeTbHOCTH, HeoOXO/[WMO TepeBecTH CTyZAeHTa W3 TAacCCUBHOTO TOTpebuTesis
3HaHUM B AaKTUBHOTO WX TBOpLA, yMetoilero chopMyaupoBaTb Tpobiemy,
MPOaHAaIM3UPOBaTh MyTH ee pelleHus], HAUTHU ONTUMasbHbIA pe3y/bTaT U [JOKa3aTh
ero mpaBuIbHOCTL. CamocrositenbHast pabora crygeHToB (CPC) go/mKHA CTaTh
OCHOBO} 0Opa3oBaTe/IbHOTO TpoLiecca.

['naBHOe B CTpaTerMueckoi JIMHWK OpPraHU3aliui CaMOCTOSITeIbHON paboThl
CTYZ,€HTOB TPU NPOXOXKJEHUM JUCLMIIIMHBI 3aK/IF0UaeTCsl He B ONTUMU3aL[UU ee

OTJe/IbHBIX BU/OB, d B CO340aHHNHN YCJIOBI/Iﬁ BBICOKOU dKTHMBHOCTH,
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CaMOCTOSITE/ILHOCTH Y OTBETCTBEHHOCTH CTYJEHTOB B ayJMUTOPHU U BHE ee B XO/Ie
BCEX BH/IOB yueOHOM /esTe/TbHOCTH.

B o6meM ciiyuae BO3MOXKHBI ZIBA OCHOBHBIX HaIlpaB/ieHUsI TTOCTPOEHMS
yueOHOro mpoijecca Ha OCHOBE CaMOCTOSITe/IbHOM pPaboThl CTyAeHTOB. [1epBbiii —
9TO yBe/JWUYeHWe POJM CaMOCTOSITeTbHONW paboThbl B XO/e CEeMHHAPCKUX W
nmabopaToOpHBIX 3aHATUNA. BTOpOi — IMOBBIIEHHE aKTUBHOCTH CTYJEHTOB 110 BCEM
HaTpaB/IeHUSIM CaMOCTOSITeTbHON paboThl BO BHeayJUTOPHOe BpeMs. Pelmarorras
ponb B opranm3aruu CPC TipuHa/Ie)XuT TIperiojiaBaTesifo, KOTOPBIA [O/DKeH
paboTaThb HE CO CTY/E€HTOM «BOOOIe», a C KOHKPETHOH JIMUHOCTBIO, C ee
CWIbHBIMH W C/1a0bIMA CTOPOHAMH, WHAWBHUAYaJbHBIMU CIIOCOOHOCTSIMUA M
HaK/IOHHOCTSIMH.

YToObI pa3BUTh TOJIOKUTE/ILHOE OTHOIIIEHHE CTYJEHTOB K BHEAyJAUTOPHOU
CPC, crenyeT Ha Kak[IOM ee 3Tarie pas3bsiCHATH 1eJid pab0Thl, KOHTPOJIMPOBATh
TOHVMaHWe JTUX IieJiell CTyZieHTaMu, TIOCTeTleHHO (OpMUPYsS y HUX yMeHHe
CaMOCTOSITe/IbHOU TIOCTaHOBKHM 3a/]aui ¥ BbIOODA 1[eJTH.

[To MaTepuanam pasfiesia 1iefiecoo0pa3HO BbIZIABATh CTYZEHTaM [OMallHee
3aZlaHe U Ha cobeceZloBaHUSX IO pa3fieNly MOABECTH WUTOTH €Tr0 BBITIOJTHEHUS,
BbI/IaTh [IOTIOJTHUTE/IbHBbIE 3a/IaHHSI TEM CTy/eHTaM, KOTOpble XOTST TIOBBICHTB
OlLleHKY. Pe3ynbTaThl BLITIOJTHEHUS 3TUX 3a/laHUH TTOBBIIIAIOT OL[eHKY Y’Ke B KOHIIe
cemMecTpa, Ha 3aueTHOM HeJiesie.

Pa3paboTka KOMIT/IeKCca MeTOInuecKoro obecrieueHusi yueGHOTO Tiporjecca Iio
JUCLUTIIMHE SIB/ISIETCS BayKHEUIIIMM yC/IoBHEM 3(PGeKTUBHOCTU CaMOCTOSITeTbHON
paboThI CTyZIeHTOB. K TaKOMY KOMIUIEKCY OTHOCSTCSI TEKCTHI JIEKIMH, yueOHbIe U
MeTo/[uueckre Tiocobus, GaHKM 3aZlaHMi W 3a7ad, WH(OPMAIMOHHBIE 6a3bl
JUCLIMTITMHBI M ipyroe. DTO TI03BOJIsIET OpPraHU30BaTh MpobsieMHOe 00yueHue, B
KOTOPOM CTY/IEHT SIB/ISIETCS] paBHOMPAaBHLIM YUaCTHUKOM yueOHOTro Ipoljecca.

Pe3y/IbTaTUBHOCTb  CaMOCTOSITe/IbHOM pabOThl CTYZEHTOB BO MHOIOM
oripefiesisieTCsl HalMurdeM aKTUBHBIX MeTO/IOB ee KOHTpOJisA. IIpu mpoXoxkaeHuu

AUCLHIUIUIMHBI  UCTIOJIB3YIOTCA C/IeAYHIHe BUAbl KOHTPOJIA:
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» BXOJIHOM KOHTPOJIb 3HAHWM U YMEHHUH CTyJIEeHTOB MPU Hauase TTPOX0KeHHUs
JVCLIUTIVHBL;

» TeKyIIUM KOHTPO/Ib, TO eCTh PeryysipHOoe OTC/e)XWBaHWe YPOBHS YCBOEHUSI
MaTeprasia Ha JIeKIIUOHHBIX 3aHSATHAX;

» TIPOMEeXyTOUHbIN KOHTPOJIb TI0 OKOHUAHWH M3yUeHHs pa3ziesia Kypca;

» CaMOKOHTpO/b, OCYI[eCTB/IIEMbI CTYJJEHTOM B TMpoIjecce U3yUeHUs
JVCLIUTIVHBI TPY TTOATOTOBKE K KOHTPOJIbHBIM MEpOIPUSITHSIM;

» pybesxHbIe THChMeHHbIe KOHTPOJIbHBIE paOOThI;

A\

WUTOTOBBIY KOHTPOJIb TI0 JUCIIUTUIMHE B BHie SK3aMeHa;
» KOHTPOJIb OCTAaTOYHBIX 3HAHWW W YMEHUH CITyCTs oOfpezie/ieHHOe BpeMs

TI0C/Ie 3aBepIilieHus] U3yUeHu sl AUCLIUTITUHBL.

MeToguuecKre peKOMeHAAMHU 110 HanmucaHnio pedepaTos

Pedepar — mmicbMeHHass paboTa MO ompeje/IeHHOW Hay4yHOU IpobiieMe,
KpaTKOe HW3JI0’KeHHe COZIep>KaHUsI HayuHOTO TPyZa WM HayuyHoW Tipobsiembl. OH
sIBJIsieTCsl  leliCTBeHHOM (hOpMOM CaMOCTOSITE/IbBHOTO HWCCel0BaHUSI HayUYHBIX
1po0/ieM Ha OCHOBE W3yUeHHUs] TEKCTOB, CITel[da/bHON JIUTEpaTyphbl, a Takke Ha
OCHOBE JIMYHBLIX HAO/FOZIeHNH, WCCeI0BaHUN U MPAaKTUUECKOro ombiTa. Pedepat
ToMoraeT BbIpabOTaTh HABBIKU W MPHEMbI CaMOCTOSITE/IbHOTO HAay4YHOTO TOMCKa,
IPaMOTHOTO U JIOTUYECKOTO M37I0)KeHUsI u30paHHOU TpobsieMbl UM CIIOCOOCTBYET
TIPUOOILIEHUIO CTYI€EHTOB K HAyYHOH /leTeTbHOCTH.

[TocnemoBaTembHOCTL PabOTHI:

1. Bribop Tembl ucciiefioBanys. TeMa pedepaTa BLIOUpaeTCs CTYI€HTOM
Ha OCHOBe ero HayuyHOro HWHTepeca. Takke TOMOII[b B BbIOOpe TeMbl MOXKET
OKa3aTh Mpero/iaBaTesib.

2. [TnanvpoBaHue WCCIe/JOBAHMSI. BkirouaeT CoCTaBJIeHHe
KaJleH/[IapHOT0 TUlaHa HAy4YHOTO WCC/AefOBaHUSI U TUIaHa TpeAriosaraeMoro
pedepara. KaneHaapHbiii mylaH UCC/e0BaHUSI BK/IHOYAeT C/ieAyIolre 3/ieMeHThI:
BbIOOD U (dopMmymrpoBaHWe TpoOeMbl, pa3paboTKa I/laHa WCCAeI0BaHUS U

TIpe/IBapUTe/IbHOTO TlaHa pedepaTa; cOOp M U3yueHHe WCXOJHOTO MaTepHaia,
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TIOUCK JIUTepaTyphl; aHaau3 coOpaHHOTO MaTepuasa, TeopeTHueckas pa3paboTka
1po0/ieMbl;  COOOIeHHe O TpeABapuUTebHBIX pe3yabTaTax HCC/Ie[OBaHMS;
nuTepaTypHoe odopMieHHe UCCIef0BaTe/IbCKOM ITPo0eMbl; 00CyKXaeHre paboThI
(Ha cemuHape U T. I1.).

[TnaH pedepara xapakTepu3yeT ero cofiep>kaHue U cTpyktypy. OH [o/DkeH
BK/IOUaTh B cebs: BBefeHUe, rle O0OOCHOBBIBAETCS AKTYyaJbHOCTH MPOO/eMBbl,
CTaBATCS I1eJTb ¥ 3a7laui UCC/IeJOBAHKSI; OCHOBHAS UYaCTh, B KOTOPOI PaCKpbIBAeTCS
cojJiep)kaHue TIpo0JieMbl; 3aK/IroUueHue, TAe 0000IaroTCs BBIBOALI M0 TemMe H
JAOTCS TIPaKTUUeCKre peKOMeHJal|H.

3. Tlowck ¥ wu3ydeHue J/UTepaTypbl. [l BLIIBIEHWS He0O0XOJUMOM
UTepaTyphl ciefsyer o00OpaTUThc B OWMO/MMOTEKY WIM K TIperofiaBaTertio.
[TomoOpanHyo nuTepatypy caeayeT 3adukcupoBath corsacHo ['OCT 1o
6ubnmorpachrueckoMy OIMMCAHUIO TTPOM3BeIeHUH TIeuaTy.

[nis pa3paboTku pedepara AOCTATOUHO H3ydeHHe 4-5 Ba)KHEWIIMX cTarei
o u3bpaHHoW TipoOsieMe. Ilpu M3ydyeHUH JHUTEpaTyphl HEOOXOJUMO BBHIOMpATh
MaTepuas, He TOJbKO TIOATBEP)KJAIOIUM TIO3UI[MI0 aBTOpa pedepara, HO H
MaTepua Ji/isi I0JIeMUKH.

4.06pabotka maTepuana. [Ipu ob6paboTKe MOIyueHHOTO MaTepHaaia aBTOP
JOJDKEeH: CHCTeMaTH3WPOBaTh €ro T0 pa3ZiesiaM; BbIIBUHYTh M 000CHOBaTh CBOU
TUIMOTe3bl; OTpe/le/IUTh CBOK TO3ULIWI0, TOUKY 3peHHusi T0 paccMaTpyUBaeMOi
npobsieMe; YTOUHHUTH 00BEM U cCofiep)KaHWe TIOHATHM, KOTOPBIMHM TIPUXOUTCS
OTIepUpPOBaTh MPH pa3paboTKe Tembl; chOPMYIMPOBATH OMpeZie/ieHHsI 1 OCHOBHBIE
BBIBO/IbI, XapaKTePU3YIOIIlie pe3yIbTaThl UCC/IeJOBAHHS; OKOHUATETbHO YTOUHHUTh
CTPYKTYpy pedepara.

5. Odopmnenue pedepara. Ilpu odopmneHun pedepaTa peKOMeHAYeTCS
TIPU/IEP)KUBATLCA  CleAyIoNuX mpaBua: CrefyeT TMUcaTh JIMIIL TO, YeM aBTOP
XOUeT BBbIPAa3UThb CYI[HOCTb TIpoO/ieMbl, ee JOruKy; IlucaTte CTpoOro
roc/iefioBaTeslbHO, JIOTUUHO, AOKa3aTe/lbHO (M0 cxeme: Te3uc — oOOCHOBaHUe —

BLIBO,E[); ITvcatb SPKO, O6p&3H0, JKUBO, HE TOJIBKO BCKPbIBAA UCTUHY, HO U OTpdXXas
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CBOIO MO3ULIMIO, NpOMaraH/yMpys IojlyyeHHble pe3ysbTathl; [l1cate 0CMBICIIEHHO,
cobmtofass  TmpaBWwia TpaMMaTHKH, He  3/10yrnoTpebsisis  HayKooOpas3HBIMU
BbIP@KEHUSIMH.

PedepaTr BbINOMHSETCS B COOTBETCTBUM C TpeOOBAaHMSMHU CTaHJAPTOB,
pa3paboTaHHBIX JJIsl JAHHOTO BU/ia JOKYMeHTOB. PaboTa [Jo/bKHA ObITh BBITIOJTHEHA
Ha Oesoii Gymare cranzapTHoro JyiMcta A4. TeKCT Ao/DKeH OBITH OTreuaTaH Ha
KOMITbIOTEpPe B TEKCTOBOM pejilakTope Microsoft Word u oTBeuaTh CiiefyroiyUM
TpeOOBaHUSIM: MapaMeTpbl TI0JIel CTPaHUIL] JO/DKHBI OBITh B Mpefiesiax: BepxHee U
HiwKHee — 1o 20 MM, npaBoe — 10 MM, sieBoe — 30 mM, mipudt — Times New
Roman , pasmep mpudta — 14, MEXXCTPOUHBIM UHTEpPBal — MOJYyTOPHBIA. JleHTa
NpUHTepa — TOJIbKO uépHOro LBera. Hymepauus cTpaHui] B pedepare [JO/DKHA
OBbITH CKBO3HOM, HaUMHasl C TpeTbell cTpaHuLibl. Homep ripocTaBisieTcsi apabckumu
1 paMu BBepXy KaKJ0W CTpPaHHLIbI CIIpaBa.

[lpy wu3MOXKeHWU Marepuana HeoOXOAWMO TPUeP)KUBAThCS TIPUHSATOTO
TJIaHa.

bubnuorpadyyecknii CMHUCOK COCTaB/sieTCsI HAa OCHOBE MCTOUHUWKOB,
KOTOpble ObLIM MPOCMOTPEHbI M M3yYeHbl CTYZEeHTOM MpU HamnucaHuu pedepara.
[aHHBIN CIIMCOK OTpa)kaeT CaMOCTOSITe/IbHYH0 TBOPUECKYH paboTy CTy/ieHTa, UTo
MO3BOJIsIeT CYAUTb O CTelleHW ero TOATOTOBKA U yryiybjaeHud B BbIOpaHHYHO
TeMaTUKy. Bcsg ucnosnb3oBaHHasi /uTepaTypa pasMelaercs B C/eAyHOLeM
ropsiike: BCs yueOHasi jiuTepaTypa B asihaBUTHOM TIOpSIKe, 3aTeM CpefCTBa
NeproANUecKoi nevaTtu B aji)aBUTHOM MOPSsiIKe; UCTOYHUKU U3 ceTH VIHTepHeT.

Metouueckue peKoMeHAaLH1 10 UCI0/Ib30BaHHI0 HH()OPMaLIIOHHO-

KOMMYHHUKATUBHbIX TeXHOJ/IOr Ui Oﬁy‘—IEHI/IH

Inst wv3yueHUs JEKIMOHHOTO Marepyaja [JUCLUIUIMHBI MNPUMEHSHOTCS
ay/MoBU3yasibHble (MyJ/IbTUMeIUMHbIEe) TEeXHOJIOTUH, KOTOpble He OTpPULIA0T

TPaIMLIMOHHBIE, TIPOBEPEeHHbIe BPEMEHEM METO/Ibl TMpernojaBaHusi, HO, TIPU 3TOM,
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OHU TMOBBILIAKOT HAIJISIAHOCTb, WH(OPMATUBHOCTb, OINEpPaTMBHOCTb B MOJaye
VH(pOpMaL1K, MO3BOJISIIOT 5SKOHOMUTh BPEMSI 3aHSTHH.

Kaxkmoe ceMuHapCKoe 3aHsATHE HWMeeT CBOIO 0cobOyio (opmy mpoBeeHUs,
CBOIO METOJOJIOTUYECKYIO CIelM(PUKy, UTO MO3BOJISeT pa3BUBaTb y CTYJEHTOB
pa3nmuuHble Kak OOIIeKy/bTypHble, TaK U TpOodecCcHoHaTbHbIe KOMITETEeHI[HH.
[ToctaHOBKa TIpo0J/ieMbl, pa300p aKTyaabHBIX KOHKDETHBIX U THUIIOTeTUYECKUX
CUTyallui, co3flaHrde aTtMocdepbl Auanora Mexay ITiperiojilaBaTtesieM W TPYTIIION
1o3BoJIsieT paboTaTh WHAWBUYAJbHO ¥ B MaJbIX TPYIMaX, KOJJIEKTHBHO
oOCy>XJaTh oOrpefie/ieHHbIE TeMaMu MaTepuald, a Takke WHUIMUPOBATh
CcaMOCTOATe/IbHYI0 paboTy cTyzeHToB. [IpyM OCMBICTIEHMM COJep>KaHUsI BOIIPOCOB
MIPAKTUUECKUX 3aHATHN TIpecjiefiyeTcsi 1jeflb COoOJo/aTh ITPeeMCTBEeHHOCTh B
1po(eCCUOHATLHOM U B TBOPUECKOM Pa3BUTUU CTYZEHTOB.

KoHTpo/ib caMocTosiTeTbHON pabOoThI CTYZeHTOB TPU3BaH CZe/aTh TMPOIecC
oOyueHusi Oosiee 11eJIOCTHBIM W OpPraHWUYHBIM. Ero 3aziaua He oOCTaBUTH 0e3
BHUMaHMUS Jla’ke, Ha TIePBbIN B3IJIsA/, Ma/I03HAUUTE/IbHbIE BOTIPOCHI.

KoMribioTepHOe  TeCTMpOBaHWe TI03BOJISIeT  OCYIEeCTB/IATb ~ UTOTOBBIN
KOHTPOJIb 3HaHUM CTyZeHTOB. TecToBbIN MaTepuas BK/IHOUaeT B cebsi cofeprkaHue
BOITPOCOB T10 KaXKZIOMY 13 0003HaUeHHBIX MIPOrPaMMOi pa3/iesioB.

Kakaplii BoIpoC TMpeAroJiaraeT HeCKOJbKO BapUaHTOB OTBETOB, Cped
KOTOPBIX HWMEIOTCS abCOMIOTHO HEeBEpHBbIM, MpPaBWIbHBIA W B OOJbIled WIH
MeHbIlleli  CTereHW pacKphIBaloll[Mii CyIIHOCTb Borpoca. B mpoiiecce
KOMITBIOTEPHOTO TEeCTUPOBAHWS 3afiaua CTYJEHTOB OIpe/ensieTcss Kak BbIOOD
TIPaBUILHOTO OTBeTa U3 MHOTrooOpa3usi BapMaHTOB. B TeCTOBBIX 3a/laHUSIX €CTh
BOITPOCHI Ha COOTBETCTBHE. B mpoljecce KOMITbIOTEPHOI'O TeCTUPOBaHUs, 3ajiaua
CTy[ieHTa oOripejie/isieTcss KakK BbIOOD MpaBUIBLHOIO OTBeTa M3 MHOT000pasusi
BapHaHTOB.

Bompock! ¥ TeMbl, OTBOAVMBIE Ha BBITIOJIHEHHE CAMOCTOSATeTHbHONW PaboTh
M0 JUCIUIUIMHEe, a TakKKe KPUTepHH OLIeHWBaHUs TI0 KaXJOMy BUAY pabOThI

cozpepxkatcs B pasgesne 8 PII/I.
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8. O1eHOUHbIe CPeACTBA /Il TeKyLlero KOHTPOJIsA yCIieBaeMOCTH,
pPyOexHOI aTTecTallii ¥ MPOME)XYTOYHOM aTTeCTaliy M0 UTOraM 0CBOEeHUs
AVCLYTTUHBI

Pabouass miporpaMma TipeJycMaTpuBaeT IIpOBeJieHWe JIEKLIMOHHBIX,
MPAaKTUYeCKUX U 1ab0OpaTOPHBIX 3aHSATUM, a Takke CJefyroliyde BUZbI paboT:
CaMOCTOSITeJIbHYI0 paboTy CTY[leHTOB IO TIO/ATOTOBKE YCTHBIX [IOKJaZioB,
HarucaHuio pedepaToB, TIOATOTOBKY Tpe3eHTal[uii U 0OCYXZeHUU I0 TemMaM
JMCLIMIUIAHEI - paboTy B aKkTUBHOM U MHTepaKTUBHOM opMax.

Buabl KoHTpOIIA.

Pabouast mporpamMma mpeArosaraeT TeKYyI|i ¥ IPOMeKyTOUHbIA KOHTPOJIb
3HAHWUM.

Tekymui KOHTPO/Ib — 3TO HeNpepbIBHO OCYLeCTB/ISIEMbIi MOHUTOPUHT
YPOBHSI YCBOEHHSI 3HAHMU W (POPMHUPOBAHUSI YMEHUl M HAaBLIKOB B TeyeHHe
cemecTpa wiv yuyebHoro roja. TeKyluii KOHTPOJIb 3HAHWUW, YMEHU U HaBBIKOB
CTYJEHTOB OCYIIIeCTB/IIeTCSI B XoJe yueOHbIX (ayJUTOPHBIX) 3aHSTHUH,

MPOBOJMMBIX TI0 pacnucaHuio. PopMaMy TeKyIllero KOHTDOJIS BBICTYIAKT

ONpoChbl HA CEMUHAPCKUX U NpAKMUYeCKUX 3aHsIMusix, a makdce kopomxkue (0o 15
MUH.) 3a0aHusl, BBITIOJIHSEMble CTYJleHTaMu B Hauasie JIeKI[UM C Lie/ibl0 TIPOBEPKU
Ha/IMuusi 3HaHUM, HeOOXOJUMBIX [jisi YCBOEHHsI HOBOTO MaTepHajia UM B KOHIIe
JIeKLUU [1J151 BbISICHEHUSI CTeTNIeHW yCBOeHUSI U3/10)KeHHOT0 MaTepuara.

PyGe)xHblli ~ KOHTPOJIb  OCYIIeCTB/sieTcss 1o  Ooslee WM MeHee
CaMOCTOSITE/IbHBIM pa3fie/iaM — yueOHbIM MOAY/SIM Kypca W TPOBOJUTCS TIO
OKOHYaHUM M3yueHUsi mMaTepuasa MOJyJsi B 3apaHee YCTaHOBJIEHHOE BpeMsl.
Py6exxHbIii KOHTPOJIb TIPOBOJUTCS C 1ie/ibI0 OrpefiesieHUs] KauecTBa yCBOEHUS
MaTepuana yyeOHOro MoJyJisi B 1ieJioM. B TeueHue cemecTpa TNMpPOBOAUTCS [iBa
TaKWX KOHTPOJIbHBIX MEPONPUSITHUS T10 TpaduKy.

HNuauBuyaibHasi paboTa mpenojaBaTe/isi CO CTYAeHTOM

CopeprkaHre pabOThI
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CTygeHT CaMOCTOSITe/IbHO  TIpopabaThIBaeT  MPOIYIeHHBIN
Marepuas; 1O VueOHWMKY WIH ydyeOHOMYy II0COOHIO, ec/u
TIPOTTYII[eHO TIpaKTHUeckKoe 3aHsATHe. OTBedyaeT Ha BOIIPOCHI TI0
Teme. [IpernofjaBaTesib pa3bsICHSIET TO, UTO OKA3a0Ch TPYAHBIM

1T, U, 3,
T, TIB

[TomoIIpb CTy/eHTaM B OBJIa[ileHWU TPYAHBIMH TeMaMHU Kypca Ti0
UX TIpOChOe;

I, Y, 3,
O, I1b

[Tomortib cTyieHTaM B paboTte Haf, pedepaTaMu U Tipe3eHTaLAsAMU
10 3aZIlaHHBIM TeMaM.

1T, U, 3,
T, TIB

TeMbl U KpUTEPHH OLIeHUBAHHUA CAaMOCTOATE/THHON PaboThI

00yJaroIUXCsA M0 AUCIHTUTHHE
IIpuMepHas TeMaTHKa pedepaToB U Mpe3eHTaI[Hi
OnbITHOe 000CHOBaHME OCHOBHBIX ITO/10KeHuit MKT.

OcHoBbI (hu3MKKU aTMOC(hepbl
TemrmiepaTypa U MeTO/[bl U3MepeHUsl.
Turbl BBBHMOQEﬁCTBHH MOJIEKYJI.

CI/IMMETQI/IF{ MOJIEKYJT 1 KPUCTAJIJIOB.

AGconroTHas crucTeMa u3MepeHHs (PU3NUYeCcKUX BeTMUKH.
ArperatHble COCTOsIHUE BellecTBa.

AKKYMyJMpOBaHUe Terla.

© o N o gk W=

JKUJKOCTHBIE TeryIOBble aKKyMYJISITOPBI.
10. AKKyMy/ISITOpBI TellJla, OCHOBaHHbIe Ha (Pa30BbIX Mepexo/ax.

11.Bonbilioe KaHOHWYECKOe pacripe/ienieHue ['ub6ca.

12.TepmouHamMuUecKasi UHTeprIpeTalus pacrpeenenuii ['mb6ca.

13.Byayliiee cCHHePreTUKH.
14.CuHepreTuyeckas rapajurma.
15.BeuHble gBUraTesn.
16.KanussisspHele sB/IeHUS B TIPUPOJeE.
17.51BneHus BA3KOCTH B TIPUPOJeE.

18.H|21/IMEHEHI/IQ 3dKOHOB T€PDMOJMHAMUKMH.

19.0HTpomnuA Kak cTpesa BpeMeHHU.


http://trainingst.ru/referat/skachat_na_temy/qpfskpvwrbn/
http://xreferat.ru/102/1012-1-primenenie-zakonov-elektrodinamiki.html
http://trainingst.ru/referat/skachat_na_temy/qpfsktlrknv/

20.Ipumenenue SIBJIEHUS TIOBEPXHOCTHOI'O HaTSDKEHUS.

21.Betep C TOUKM 3PEHUST MOJIEKYJ/ISIPHOU (PU3UKH.

22 .sBnenve auddy3un B npupose.

23.5Bnenye Tenoo6MeHa B IpUpoze.

24 TE[JMOQI/IHHMI/IKH JKWBBIX OPIrdaHHU3MOB.

25.VcTopus Pa3BUTHS TEPMOJUHAMUKMU. .

O11eHOUYHBIN JTUCT 3alUThI ped)epaToB (AOK/IaJ0B) ¥ NPe3eHTalMH

48

HanmveHoOBaHue

nokKkasartens

BbisiBJ1IeHHble
HeAOCTaTKN U

3amMmeyaHus

Bannsl

1.KAYECTBO WCC/IEAOBATE/IbCKOW PABOTHI

1. FPamMoOTHOCTb
N3N0XEHUS 7
KayecTBO 0OQOpM/IEeHUS
paboThbl

0,5

2.
CaMOoCTOATENBHOCTb
BbIMO/IHEHUA  paboThl,
rnyéuHa npopaboTKu
mMaTepuana,
ncnonb3oBaHne
peKoMeHA4O0BaHHOM n
cnpaBOYHOM
nutepaTypsl

0,5

3. 060CHOBAHHOCTb
n [10Ka3aTeNbHOCTb
BbIBOOB

O6wast oueHka 3a BbliMoNHeHue WP



http://xreferat.ru/102/2438-1-koronnyiy-razryad.html
http://xreferat.ru/102/1801-1-elektricheskiiy-tok-istochniki-elektricheskogo-toka.html
http://xreferat.ru/102/1682-1-yavlenie-molnii-v-prirode.html
http://xreferat.ru/102/1682-1-yavlenie-molnii-v-prirode.html
http://xreferat.ru/102/1497-1-elektrichestvo-v-zhivyh-organizmah.html
http://xreferat.ru/102/1035-1-sekrety-eksperimentov-nikoly-tesly.html

IT. KAYECTBO AOKJ/ALA

1.CooTBETCTBUE 0,5
cogepxaHua  goknaga
cofepxaHuio paboThl

2 .BblgeneHue 0,5
OCHOBHO MbIC/TU

paboThbl

3.KauecTBO 0,5

N3M10XEHNA MaTepunasa

Obwas oueHka 3a Agoknajg 1,5

III. OTBETHI HA AOMOJTHUTEJIbHBIE BOMPOCHI
COAEPXAHVIO PABOTHI

Bonpoc 1 0,5
Bonpoc 2 0,5
Bonpoc 3 0,5
Obwas oueHKa 3a OTBEeTbl Ha BOMPOCH 1,5
NTOMOBAA OUEHKA 3A 3AUNTY 5

KpuTepml OLl€HUBAHUSA CTY/J€HTA 3d MOAr0TOBKY IIpE€3€HTALlUA

KK |4 3 2 1
puT (Tpedyet

epu AOpabdoOTKH)

u/

oan

JIbI
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[ly3aliH mpe3eHTaLuu

3bdeKTbl aHUMalUH,
doH, doTtorpadpuu. B
Tipe3eHTaLun
TIPUCYTCTBYIOT
aBTOPCKHE HaXOJKHU.

3¢ dexThI U (DHOoH.

YeTkO CdopmynupoBan | ChopmynvpoaHa | He
cchopMyMpoBaHa a lleJb W TeMma |Lielb | TeMa | ChopMYyJIMpO
1elb U pacKphITa | UCC/IeJOBaHUS. WCC/ieIOBaHUSI. BaHa 1ieJib U
TeMa uccaefoBaHus. | YacTUUHO CopeprxaHue TemMa
B kpartkoii ¢dopme | usnoxxeHa TMOJIHOCTBIO He | UCC/IeloBaH
JlaHa rosiHast | “HGopMalLyst 10 | PACKPbBITO sl

< vH(opMaLus 1o TeMe | TeMe WUudopmaiuss 1o | [Tpobnema

% WCCNeloBaHUsST U JlaH | UCC/Ie[IOBaHUSI U | TeMe He pellleHa.

£ | OTBeT Ha |laH OTBeT Ha | UCC/IeZIOBaHUS

% 1Ipo0IeMHBIN BOMPOC. | MPOO/IeMHbIH HeTOYHa.

5 [aHbl  CCbUIKM  Ha | BOIIPOC. Mawnb | [Tpobema Jifo]

% WCTI0J/Ib3yeMble CCBUTKU Ha | KOHL]a He pelleHa.

S | pecypchL WCII0JIb3yeMble He paHbl CCBIIKH

@ pecypchl. Ha WCIO/ib3yeMble

S PeCypChblL.
CobmroaeTcs CobmnroaeTcs He cob6mogaercs | He
e IVHbIN CTWJ/Ib | eIUHBIN CTW/Ib | e AUHBIN CTU/b | COOMmoaeTcC
o opmIieHUSI. o opmsieHuUs. o opmIIeHUSI. s CTU/Tb
[Tpe3eHTariys Cnaiigpl  mpocThl | Criaiiibl TIPOCTHI B | 0(hOpMIIeHUSI
KpacouHasl u|B MOHUMAaHUWU. | TOHUMAaHUH. Cnaiiipi
VIHTepeCHasl. Wcnons3yroTes Oddextel M (OH | IPOCTBI B
Wcrionb3yroTcst HEKOTOpbIe He UCTO/Ib3yeTcsl. | IOHUMaHHHU.
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[IpencTaBieHue rpe3eHTaLun

AgTOp XOPOILLIO
BJIaJleeT MaTepuaioM
1o TeMe
WCCJIeIOBaHMS.
Ncnons3yer
Hay4HYO
TePMUHOJIOTHIO.
OO0majaeT HaBLIKAMH
OpaTOpPCKOro
uckyccrBa. IlomHO 1
TOYHO  LUTHUPYeTCsA

HCI10/Ib30BAHHAA

nuTepaTypa

ABTOp  BJIazeeT
MarepraioM
TeMe

1o

VICCJIe;0OBaHus,
HO He  CMOr
3aMHTepecoBaThb
ayJUTOPHIO.
HepocratouHo
LUTUPYeTCS
JiTepartypa.

ABTOp He TIOKasa
KOMIIETEHTHOCTH B
Trpe/iCTaB/IeHUU
Tpe3eHTaLuu.
Wcrnonb30BaHHbIe
(aKTbl He
BbI3bIBAIOT
Jl0Bepusl.
HepnocratouHo
LIUTUPYETCS
Tepartypa.

[Ipencrasie
HBbI
HCKakKeHHbIe
JlaHHbIe

OCYyILEeCTBJIAETCA

IIpoMe)XyTOUHbIH KOHTPO/Ib - UTOrOBasi OLleHKAa 3HaHUM CTYyZeHTa,

10 HAKOIMUTe/bLHOU

cucremMe

TI0/TyUYeHHBIX B TIPOI[ECCe TEeKYIIero u pyoe>xKHOro KOHTPOJIS.
dopMa NpOMeKYyTOUYHOI'0 KOHTPOJISI — 9K3aMeH.

[IpoBeseHre TeKyl[ero U MNPOMEXYTOYHOTO KOHTPOJIS MO JUCLUILIAHE
OCYILIECTB/ISIeTCA B COOTBeTCTBUM ¢ ITonmoxxennem COI'Y.!

BAJUVIbHASA CTPYKTYPA OIIEHKU

CyMMUpOBaHUeM 0asiioB,

Makc.
dopMa KOHTPOJIS
KO/1-BO OasiioB

Tekylas oLjeHKa CTyZeHTa B TeueHue 1-8 Hegenu 25
COCTOUT U3:

* BbIno/iHeHWs 3a/]JaHUM Ha MPAKTUUeCKUX 10
3aHATUSIX

* BrinosiHeHUsI [OMAIIIHUX 3aJaHUuN 5

» CaMOCTOSITe/IbHBIX paboT 10

1-s1 pyOekHasi micbMeHHasl KOHTPOJIbHast paboTa 25

Teky1jas oueHka cTyzeHTa B Teuenve 10-15 25
HeJleJI COCTOUT U3:

* BoInonHeHYs 3a/laHyi Ha MPaKTUYeCKUX 10
3aHATUSIX

1

[MonoxeHre O TeKkylleM KOHTpoJsie YycrneBaemMoCTu Wu I'IpOMe)KYTO"IHOVI aTTeCTaunm

oby4atowmxca no obpasoBaTesibHbIM MporpamMMamM Bbicliero obpasoBaHusA - NporpamMmam
n cneynanuteta B COIY.(B nocnegHem pepakumm oT

bakanaspuaTa,

08.07.20 r. Mp.Ne 173)

MarncTpaTypbl
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* BrInosiHeHys1 OMalllHKUX 3a/jlaHui 5

» CaMOCTOSITe/IbHBIX paboT 10
2-51 pyOeskHasi TMCbMeHHasi KOHTPOJIbHasi paboTa 25
HToro 100

Metoauka ¢popMHUpPOBaHMA pe3y/IbTHPYIOIIEH OLIeHKH.

B x0/ie TeKyl1Liero KOHTPOJIs CTyZieHTbI MoryT Habpath 0-100 6asiioB:

1 —s1 pyOexHas aTTecTanys - MAKCUMa/IbHO 50 0a/1/10B; U3 HUX:

Or 0 go 25 GannoB (pybexkHas aTTecTallds) — TeCTUPOBaHWe B IIeHTpe
TectupoBanusi COI'Y WM ykasbiBaeTcsi UCIOJb3yemasi TP W3yueHWW [JaHHOU
JUCLATIIAHBI popMa (TrcbMeHHasi paboTa, KOJITIOKBUYM, 3CCe U T.1.);

Ot 0 no 25 6GanoB (TeKyillas OlleHKa) — aKTHBHasi paboTa 3a IaHHbIN Tepro/]

Ha CeMHHAPCKUX (MPaKTUYeCKUX) 3aHSATHSIX

2-s1 py0e)xHas aTTecTanyus — MAaKCUMa/IbHO 50 0a/1/10B; U3 HUX:

Ot 0 mo 25 6GannoB (pyOekHas aTTecTalMisl) — TEeCTUPOBAHHWE B I[EHTpE
TectupoBanusi COI'Y;

Ot 0 1o 25 6ansnoB (TeKylias olleHKa) — aKTHBHasl paboTa 3a JlaHHbIN Ieprof
Ha CeMMHApCKUX (TpaKTU4YeCKNX) 3aHSITHSX

[IpomeXyTOUHbIA KOHTPO/Ib:

J1 3K3aMeHa:

CTyIeHTBI, TIOJTyUHBIIIHE B X0/l TeKYIIlero U pyoe;KHOro KOHTpoJisi 56-100
0a/ToB aBTOMAaTUUECKH TIOTyUaroT «JK3aMeH».

Pe3ynbTUpytOIIast OljeHKa CK/IaJbIBaeTCs Mo COOTBeTCTBYO1IeN BPC

dbopmyie.

IIIxana UTOroBOM aKafieMHUeCKOHN yCreBaeMOCTH CTY/IeHTOB T10

JMCIMILIMHE
Cucrema oneHok COI'Y
Cymma Haspamme Yucnosou
Aannor AKRURAMNALIT
86 - 100 OTJIMYHO 5
71-85 XOPOILIO 4
56-70 VIIOBJI€TBOPUTEIbH 3

AHasOruyHo /15 3avera.

OuneHnBaHMe 0TBeTa CTYAEHTA Ha 3K3aMeHe (3auete)

Xapakmepucmuka omeema 6an1bl




[laH To/THbIM, pa3BepHYThIM OTBET Ha IMOCTAaB/I€HHbBIU
BOTIPOC, TI0OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHWM 00
00BbeKTe, TIPOSIB/ISIONIASACS B CBOOOJHOM ONepUpOBaHUHN
MOHATUSMU, YMEHWM BBIe/IUTh  CYII[eCTBeHHble U
HECYII[eCTBeHHbIE ero TIPU3HAKH, TIPUUHUHHO-
C/ieICTBEHHbIe CBSI3U. 3HaHue 00 o0BeKTe
JIEMOHCTPUpPYeTCs Ha (OHe TMOHUMaHWS ero B CHCTeMe
JaHHOW HayKd U MeXIUCLUIUIMHAPHBIX CBsizedl. OTBeT
dopMyvpyeTcsi B TepMHUHAaX ~ HayKd,  HW3/I0KeH
MUTepaTypHbIM  SI3bIKOM,  JIOTMYeH,  JoKa3aTeJieH,
JEMOHCTPUPYET aBTOPCKYIO MMO3HUIHI0 CTY/IeHTa.

56-60

I1aH TIOJTHBIN, pa3BepHYTHIN OTBET Ha IMOCTABIEHHBIM
BOIIPOC, IMOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUM 00
00BeKTe, 0Ka3aTebHO PAaCKPBITHI OCHOBHBIE TIOJIOMKEHUS
TEMbI; B OTBETe TIPOC/IE)KUBAETCS YeTKass CTPYKTYpa,
JoruuecKast TI0C/Ie/JOBAaTeTbHOCTD, OTpaykaroIast
CYIITHOCTb PACKPLIBAEMbBIX TIOHSATHM, TEOPHH, SIBJIEHHH.
3HaHne 00 oObekTe JeMOHCTpUpyeTcsi Ha (doHe
MOHUMAaHWs €ro B  CHUCTeMe [IJaHHOW HayKu W
MEXIUCIUTIMHAPHBIX ~ cBsizeli.  OTBeT  H3/I0’KEH
UTepaTyPHBIM S3bIKOM B TePMHHAX HayKu. MOTYT OBITh
JIOTIyITIeHbl ~ HeJJOUeTbl B OMpeZieJIeHUH  TTOHSATHH,
WCITIpaB/IeHHbIE CTY/IEHTOM CaMOCTOSITe/IbHO B TIpOLiecce
OTBeTa.

51-55

[aH TOo/THbIN, pa3BepHYThIM OTBET Ha IMOCTaB/I€HHbBIU
BOIPOC, TIO0Ka3aHO yMeHHEe BbIIE/IUTh CYIlleCTBEHHbIe U
HeCyllleCTBeHHble TpPU3HAKW, TPUUYMHHO-C/Ie/ICTBeHHbIe
cBsA3U. OTBET YeTKO CTPYKTYPUPOBAaH, JIOTUYEH, W3/I0KEH
B TepMUHax Hayku. OHaKO [JONyLeHbl He3HAUUTe/IbHbIe
OIIMOKW WM HeAOoYeTbl, HCIPAB/IEHHbIE CTYJ€HTOM C
TIOMOII[bI0 «HABOJSIIMX» BOIIPOCOB TIpero/iaBare/isi.

46-50

[aH To/HbIA, HO HEeJ0CTaTOYHO T0C/el0BaTe/TbHbIN
OTBET Ha MOCTaBJIEHHBIM BOIMPOC, HO TIPHU 3TOM IOKa3aHO
yMeHUe BbIJe/IUTh CYI[eCTBeHHble U HeCylleCTBeHHbIe
MPU3HAKA W TIPUYUHHO-CJIeICTBEHHble CBs3u. OTBeT
JIOTUUeH U W3/IOKEeH B TepMUHAX HayKh. MoOryT ObITh
JonyileHsl 1-2 omwmbKu B OIpeze/eHud OCHOBHBIX
MOHSITUM, KOTOpbIe CTYAEeHT 3aTPYJHSIeTCS WCIPaBUTh
CaMOCTOSTE/TBHO.

41-45

HaH HegOCTaTOUHO TIOMHBIM W HEJOCTaTOYHO
pa3BepHyThId OTBeT. JlorMka W T0C/e0BaTebHOCTD

36-40
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W3/I0’KeHUS UMEIOT HapylleHus. [lomyiieHbl OIMOKU B
PACKPBLITUH TIOHATHH, yroTpebieHnn TepMUHOB. CTyIeHT
He CrocobeH CaMOCTOSITe/IbHO BBIJIEUTh CYIIeCTBEHHbIE
W HecylieCTBeHHble  TIPU3HAKU U TIPUUHMHHO-
cyieicTBeHHbIe CBsI3U. CTY/IEHT MOXKET KOHKPETU3UPOBATh
00001I[eHHbIe  3HAHUS, [I0OKa3aB Ha IpuMepax UX
OCHOBHBbIE  TIOJIOKEHWSI ~ TOJMBKO  C  TIOMOIIIBIO

nperofiaBaTenisi.  PeueBoe  odopmiieHne — TpeOyer
TMOTPaBOK, KOPPEKIMHU.
Han HeTOJTHBIN OTBeT, JIoTUKa u

MOC/Ie0BaTEIbHOCTh U3/I0’KEHUSI UMEIOT CyIlleCTBeHHbIe
HapymieHus.  JlomyiieHbl  rpyOble  OIIMOKH  TIPH
orpefieJlIeHWM  CYL[HOCTA  PACKpbIBaeMbIX  ITOHATHU,
TeOpuM, SIBJIECHUU, BCAe[CTBHE HEMOHUMAaHUS CTYAeHTOM
VX CYILIEeCTBeHHbIX W HeCYILEeCTBEHHbIX TIPU3HAKOB U
cBsA3ed. B oTBeTe OTCYTCTBYHOT BBIBOABL. YMeHHE
PACKPBITh KOHKPETHBIE TIPOsIB/IeHUs] 00001T1[eHHBIX 3HAaHWH
He TI0Ka3aHO. PeueBoe odopmieHHe TpeOyeT MOMPaBOK,

KOPPEKILIUH.

31-35

[laH HeTo/IHbIA OTBET, TPe/CTaB/SIONU COOO0M
pa3po3HeHHble  3HaHMSI 1O  TeMe  BOIpoca C
CylL[eCTBEeHHbIMU olmbkamMu B onpejeneHusIX.
[IpucyTcTBYIOT (dbparMeHTapHOCTb, HEeJIOTUYHOCTh
usnoxenusi. CTyJeHT He OCO3HaeT CBsi3b [JJaHHOTO
TOHSATHS, TEOpWUH, SBJIEHUS C JPYTUMH OOBEKTaMH
IACLMIIMHBL. OTCYTCTBYHOT BBIBOJbI, KOHKPETH3alusi U
[I0Ka3aTebHOCTb  W3/I0KeHWs. Peub  HerpamoTHas.
[ono/HUTe/TbHbIE u YTOUHSIOIIME BOIPOCHI
nperojiaBaressi He TIPUBOJAAT K KOPPEKLMM OTBeTa
CTyJleHTa He TOJIbKO Ha TOCTaBJ/IeHHbIA BOIPOC, HO U Ha
JIpyryie BONPOCHI AUCIUATLIAHBI.

1-30

He nmosyueHsl oTBeTbl 10 6a30BbBIM  BOIpOCam
JVICLIUTIIVHBI.

PesynbTHpytoLas oLleHKa orpejienseTrcs B COOTBeTCTBUU ¢ IlookeHnem o

Oa/ITbHO-PENTUHTOBOM CHCTeMe OLIeHKH 3HaHWM CTYZIeHTOB.

54

BOIIPOCBI K OK3AMERY II0 JUCIUIVIMHE «MOJIEKYJ/ISAPHASA

OU3UNKA».



55

1. TepMoguHaMuueckue W CTaTAUCTUUECKHME  MeTOAbl B M3YUY€HHUU
MaKpOCKOITUYECKUX CUCTEM.

2. OCHOBHble  3KCIlepUMeHTa/bHble  (PaKTbl,  CBUETE/JbCTBYIOIIME O
[IMCKPETHOM CTPOEHUHM BeLeCTBa.

3. Macmrabpl (u3MYecKUX BeIUMYMH B MOJEKY/SIpHOW Teopun. Macchl U
pasMepbl MOJIEKY/I.

4. Yucno Asorazpo.

5. OcobeHHOCTH MeKMOJIEKY/IIPHOTO B3aUMOZEHCTBUSI.

6. ArperaTHble COCTOSHMSI M XapakTep TeIUIOBOIO JBWKEHUs B rasax,
JKAJKOCTSX U TBEPABIX Tesax.

7. VpeanbHbIV ra3 v ero napameTphl.

8. OCcHOBHOe ypaBHEHHEe MOJIEKYJIIPHO-KUHETUYECKOM TeOpUM WAealbHOr0
rasa. [laBneHue.

9. bpoyHoBckoe aBukeHue. OrnbiT [IeppeHa.

10.PacueT fBWKeHUs1 OGPOYHOBCKOM UaCTULIBI.

11.BpamaresibHOe OPOYHOBCKOE /IBUKEHHUE.

12.CraTucTrueckue pacrpejeieHus.

13.bapomeTtpuueckasi popmya. Pacripegenenve bosbiimaHa.

14.Pacripesieniene Makcsesia.

15.Pacripefieienie MakcBesisla i1 OTHOCUTEbHBIX  (TIpUBEAEHHBIX)
CKOpOCTeH.

16.CpeziH1ie CKOPOCTU MOJIEKY/I.

17.T1lepBoe Hauano TepMoArHaMUKU. Pabota. Teriora. BHyTpeHHsis1 S3Heprusi.

18.BHyTpeHHss1 5Heprusl. BHyTpeHHSs1 S5HEprys Kak (DyHKLUSI COCTOSTHUSI.

19.MoJisipHasi TeIVIOEMKOCTb. Y paBHeHHe Matiepa.

20. IlpumeHeHWe TI€pBOr0  Hayaja TepPpMOJWHAMUKM K  OINHCAHUIO
V30I1POLIeCCOB B U/ieaslbHOM rase.

21.CoBpeMeHHas KlacCu(puKalusad BEeUHBIX IBUTaTEIEN.

22. ApmabaTHbin npouecc. YpaBHeHue lNMyaccoHa.
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23.TTonuTponyuecKri NpoLecc

24.BTopoe Hayasi0 TepMOJAUHAMUKH.

25.1Huknel. Lukn KapHo.

26.XoJi0qubHas MallvHa.

27.OHTpOnus. dusnueckun CMBICIT SHTPOIIUH. Cratuctuyeckas
VIHTepIIpeTaLys SHTPOITUH.

28.TpeTbe Hauasio TepMoauHaMUKU. Teopema HepHcTa.

29.CB06O/1HasT HEPrUsl.

30.2HTaneus. TepmoanHamuueckast byHKys ['nb6ca.

31.TepmoayHamuyeckye oTeHLMaIbl U YC/I0OBUSL PABHOBECHUS.

32.Teopema 0 paBHOpACIIpe/ie/ieHUHM HEPTHH TI0 CTeTIeHsIM CBOOOIbI.

33.0OCHOBHBIE XapaKTePUCTHUKU MOJIEKY/ISIDHOTO [ABUKEeHUS.

34.TlonepeuHoe ceueHHe CTOJKHOBEHUHU.

35.CpeHee UMC/IO CTOJIKHOBEHHMM M CpegHee BpeMsi CBOOOAHOro rmpobera
MOJIEKY/I.

36.Cpennsis givHa cBobogHoro mpobera mosekyn. [loHsThe ¢GU3MUECKOTO
BaKyyMma.

37.duddy3us. OcHOBHOM 3aK0H AU(dy3uu - 3aKoH PukKa.

38.CraimonapHasi auddysus. HecrtaimoHapHas audd@y3us. Tepmuueckas
mhdysust.

39.CraumoHapHas udpdysus. Berurcnenue kosgdureHTa judpysun.

40.TennonpoBogHOCTS ra3oB. 3akoH Dypbe

41.CraiuoHapHas TeIr/IOIPOBOJAHOCTb. Brrunciienue Ko3(duimeHTa
TeIJIONIPOBOJAHOCTH.

42.Bs3KOCTh ra30B (BHyTpeHHee TpeHue).

43.Brprurciienve Ko3(hduiimeHTa BI3KOCTU ra3oB

44.51Bnenus nepeHoca. COOTHOILIeHUs MeXXy KO3 duleHTaMu repeHoca.



45.0TK/I0HeHHe CBOMCTB ra3oB OT H/jea/IbHOCTH.

46.YpaBHeHnue BaH-zep-Baanbca.

47.N30TepMmbl Ban-zep-Baanbca.

48.KpuTtrueckoe COCTOsIHUE Bell|ecTBa.

49.93¢dekT xoynsa-TomcoHa.

50.CxxmkeHue ra3oB.

51.00BbeMHbIe CBOMCTBA »KUIKOCTEH.
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52.1ToBepXHOCTHOe HaTsPKeHUe XUAKOCTU. [JaBneHue Jlaraca.

53.KaruisipHblie siB/ieHUs

54.PactBopbl. OCHOBHBIE KOJIMUECTBeHHbIe XapaKTepPUCTHUKY PaCTBOPOB.

55.PactBopel. 3akoH Pays.

56.PactBopebl. 3akoH ['eHpu.

57.0cmoc. OcMOTHUEeCKOe iaB/IeHue.

58.Trépable Tena. Kpucrananueckve U amop@HbIe Tesa.

59.Knaccudukaiysi KpUCTasioB M0 TUMY CBsI3eH.

60.ledekTbl B KpUCTasIax.

61.TerioBble CBOMCTBA KPUCTAJIIOB.

Iloka3aTeny U KPpUTEPHH OLleHUBAHMsI KOMIIETeHI[UM Ha Pa3/IMUHbIX
3Tanax ux (JopMUpPOBaHMs], ONIMCAHME KA/ OLleHUBaHUA

YpoBeHb COOPMUPOBAHHOCTU KOMMETeHLUuiA

«MUHUMaNbHbLINA
YpPOBEHb
BOCTUTHYT»
(meHee
6annoB)

KomneTeHuumn
coopmmpoBaHbI

He

55

He

«MUHUMANbHbINA
ypoBeHb» (56 -
70 6annoB)

KomneTeHUuun

chopmMmpoBaHbI.

CoopmMmpoBaHbl
6a30Bble

«CpeaHuin
ypoBeHb» (71
-85 6annos.)

KomneTeHuuu
coopmmpoBaH
bl .

3HaHuA

«BbICOKMIA
ypoBeHb» (86 -
100 6annos.)

KomneTeHUuun
chopmMMpoOBaHbI

3HaHu4
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3HaHus CTPYKTYpbI oOWKnpHbIE, TBeEpable,
OTCYTCTBYWT, 3HaHWi . CUCTEMHble. |aprymeHTUpoB
YMEHUS 7 aHHble,
YMeHus YMeHus
HaBbIKK He BCECTOPOHHME
dparmMeHTapHbl | HOCAT
chopmmpoBaH.I.
7 HOCAT | pENPOAYKTUB
penpoayKTUBHbI | Hbll YMeHus
N XapakTep. xapakTep, yCnewHo
NPUMEHSITCS | MPUMEHSITCH
JeMOHCTpUupyeT
.| K peweHuno | K peweHuno
cs HU3KWNN
yYPOBEHb Tmnosuf KaK TWUMoBbIX,
camocTosTenbH | 3aAaHNN. Tak 4
HecTaH4apTHbI
ocTH JeMoHCTpupy P
NPaKTUYEeCKOro | nrqqg X TBOPHYECKNX
HaBblKa . 0CTATOUHbIi 3a4aHuii.
YPOBEHb JleMoHCTpupye
CaMOCTOSTeN | tcq  BLICOKMUI
YCTOWHUBOTO | camocToaTeNb
NPaKTUYECKO | yocTy,
ro HaBblKa. |gLcokas
afanTUBHOCTb
npakTuyeckor
O HaBblKa
onuMcaHue KpuTepueB OLeHUBaAHUSA
O6yu4awwunincs O6yu4atwwmnincs O6yuyatwwuninca | 0byvarwwmniics
AEMOHCTPUPYET: | AEMOHCTPUPYET | AEMOHCTPUPY | AEMOHCTPUpye
: eT: T:
- CYWeCTBEHHble
npo6ensl B - 3HaHWA | - 3HaHue wn| - rnybokue,
3HaHUAX TEeopeTUYECKOr | NMOHUMaHne BCECTOPOHHME
yyebHOoro 0O MaTepuana; | OCHOBHbIX 7
MaTepuana; BOMNpPOCOB apryMeHTmnpos
P ’ - HEnosiHbIe P Pry P
KOHTpPO/INpYye | aHHble 3HaHus
- JonyckawTcs | OTBETHI Ha
MOro ob6bema | MporpamMMHOro
NPUHUUNNANIbHbIE | OCHOBHbIE
nporpamMMHOr | MaTepuana;
OWNOKM npwu | BONpPOCHI, o
oTBeTe Ha | oWnBKHN B - nosHoe
Matepuana;
OCHOBHblE oTBeTE, NOHUMaHne
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BOMPOCHI
6uneTa,
OTCYTCTBYeT
3HaHune n
NoOHUMaHue
OCHOBHbIX
MOHATUN n
KaTeropui;

- HenoHumaHue
CYWHOCTMH
AOMNOSTHNTENbHbIX
BOMPOCOB B
pamkax 3ajaHuii
ouneTa;

- OTCyTCTBME
YMeHUA
BbINONTHATb
npakTuyeckue
3agaHuAa,
npeaycMOTPEHHbI
e nporpammon
AVNCLUUMVHBI;

- OTCyTCTBMUE
FOTOBHOCTM
(cnocobHoCcTH)
K A[UCKyccumn wu
HU3KYK CTeneHb
KOHTAKTHOCTW.

HegoCTaTouyHoe
NOHMMaHune
CYUHOCTHM
n3naraembix
BOMPOCOB;

- HeyBepeHHble
" HETOYHblE
OTBETHI Ha
AOMNONTHUTENbHbI
e BOMPOCHI;

HegocTaTo4vyHoe
BnajeHune
nntepartypon,
peKoMeH40BaHH
Ol Mporpammoi
AVNCLUNMNHBI;

- ymeHue 6e3
FPyobIX OWNBOK
pewaTtb
npakTuyeckue
3ajaHus,
KoTopble
cnepyet
BbINO/THUTD .

- TBepable
3HaHus
TeopeTunyeck
oro
MaTepuana.

CNOCOOHOCTb
ycTaHaBnmBa
Tb n
06BACHATDH
CBA3b
NpakKTUKN U
Teopun,
BbIIBNATb
npoTMBOpeYn
A, npobsemb
N TEeHAEHUNN
pa3BuTuA;

npaBuibHble
n
KOHKpPEeTHbIE,
6e3 rpy6bix
OWnoboK,
OTBETHI Ha
nocTaB/IEHHbI
€ BOMNpPOCHI;

- ymMeHue
pewaTtb
NPaKTUYECKMU
e 3ajaHus,
KoTopble
cnenyeT
BbINO/IHUT ;

- BNnageHue
OCHOBHOMU

CYWHOCTMH n
B3aMMOCBA3U
paccmaTpuBae
MbIX
npoueccos u
ABJIEHUN,
TOYHOE
3HaHune
OCHOBHbIX
MOHATUN B
pamkax
obcyxaaemblX
3ajaHun;

CNOCOBHOCTb
ycTaHaBnuesat
b n
OO6BACHATHL
CBA3b
NpakTUKK n
Teopun;

- JIOTUYECKM
nocnegoBaTen
bHblE,
coaepxaTesnbH
ble,
KOHKPETHblE U
ncUepnbiBaliy
€ OTBeThbl Ha
BCe 3ajaHus
6uneTa, a
Takxe
[OMNO/THUTE/bH
ble BOMPOCHI
9K3amMeHaTopa

4

- yMeHune
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nnteparTypom

14
pekomeHaoBa
HHOW
nporpamMmvon
ANCUNNAUHDI;

- Hann4yune
CcOoB6CTBEHHOM
060CHOBaHHO
i nosuynmn
no
ob6CcyxaaembIM
BOoMnpocam.

BO3MOXHbI
He3Ha4yunTenb
Hble
OFOBOPKU WU
HETOYHOCTMU
B pacKpbiTuUn
OTAEeNTbHbIX
MOJSIOXEHNIA
BONPOCOB
ouneTa,
npucyTcTBye
T
HeyBEepeHHOC
Tb B
oTBeTax Ha

pewaTb
npakTuyeckune
3afaHus;

- cBobogHoe
NCNoMb30BaHU
e B oTBeTax
Ha BOMNPOCHI
mMaTepuanos
peKoMeHAOoBaH
HOW OCHOBHOW
n
AONONTHUTENbH
oW
nuTeparTypbl.

OneHka

«Heyz0BneTBOpU

Te/IbHO»
/He3auTeHo

OueHKa

«yaoBneTBopuT

€JIbHO»
«3a4YTEeHO»

/

OueHKa
«xopowo» /
«3a4YTeHO»

OueHKa
«OTNUYHO» /
«3ayYTeHo»

OHEHI/IBHHI/IE 0TB€Td CTYJAE€HTA Hd 3K3dME€He

Xapaxmepucmuxa omeema

o0a/1bl

ITIOKd3dHa

OCO3HAHHBIX

3HaHuK 00

[aH moJiHbIM, pa3BepHYTBhIM OTBET Ha IOCTaB/JEHHBIA BOIMpOC, [ 46-50
COBOKYITHOCTb
TIPOSIB/ISTIOLLASsICST B CBOOOZHOM OTePUPOBAHUU TIOHSATHUSIMH, YMEHUU

00BeKTe,
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BbIZIEJINTh  CYLECTBEHHble M HeCyllleCTBeHHble ero TpU3HaKW,
TPUYMHHO-C/IeICTBEHHbIE CBSI3U. 3HaHue 00 o0ObeKkTe
JIEMOHCTpUPYeTCst Ha (POHe IOHWMAaHUS ero B CUcTeMe JaHHOU HayKU U
MeXIUCIUTIZIMHAPHBIX CBsizeil. OTBeT (QopMynupyeTcsi B TepMHUHaX
HayKW, W37I0’)KeH JIUTepaTypHbIM SI3bIKOM, JIOTHU€H, JoKa3aTeJseH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULIUIO CTY/IeHTa.

[aH TOnHBIM, pa3BepHYThIM OTBET Ha IOCTaB/IEHHbIA BOMPOC,
TOKa3aHa COBOKYITHOCTb OCO3HaHHBIX 3HaHUW 00  o0ObekTe,
[I0OKa3aTe/ibHO paCKpbIThl OCHOBHbIE TIOJIOKEHUSI TeMbl; B OTBeTe
TIPOC/IeXKMBAETCS UeTKasi CTPYKTYpa, JIOTUUecKasi 1ocieoBaTe/lbHOCTb,
OTpa’karujasi CyL[HOCTb PAaCKpbIBa€MbIX TOHATUMU, TEOPUU, SIBJIEHWUU.
3HaHue 00 00bekTe AeMOHCTpHpPYeTcs Ha (hoHe TIOHMMAaHHUS ero B
cucTeMe [AHHOW HayKd W MeXIAUCLUIUVIMHApHBIX cBsised. OTBeT
W3/I0’K€H JIUTepaTypPHBIM S3bIKOM B TepPMHHAX HayKd. MoryT ObITh
JIOMyIlleHbl HeZloueTbl B ONpe/le/IeHUM TIOHSITUM, WCIpaB/eHHbIe
CTY/IeHTOM CaMOCTOSITeJIbHO B MPOLiecce OTBeTa.

41-45

[aH MoJyiHBIM, pa3BepPHYTbIM OTBET Ha IMOCTAB/IE€HHBIM BOIPOC,
MO0Ka3aHO yMEHWe BbIJe/IUTh CYLIeCTBEeHHble M HeCYLeCTBEHHbIe
MpU3HAaKW,  MPUUYUHHO-C/Ie[[CTBeHHble  CBsisu.  OTBeT  UYeTKO
CTPYKTYPUDPOBaH, JIOTUUEH, W3/I0KeH B TepMuMHaX Haykd. OpfHako
JIOTTyIIIeHbl He3HauuTeIbHbIE OITHOKW WM Hel0YeThbl, UCIIPaBIeHHbIe
CTYZEHTOM C MOMOLLBI0 «HAaBOZJALMX» BONPOCOB IpPero/aBareis.

36-40

[aH TonHBIM, HO HEJOCTAaTOUHO ITOC/e[0BaTebHBIM OTBET Ha
MOCTaB/IeHHbIA BOIMPOC, HO MPU 3TOM I[I0Ka3aHO yMeHHe BbIJEIUTh
CyLeCTBeHHble U  HeCyl|eCTBeHHble TIIpU3HAKKW U [PUUYUHHO-
cnefCTBeHHbIe CBsi3U. OTBeT JIOTUUeH Y U3JI0KeH B TePMHHAaX HayKHu.
MoryT ObITb gAoMyIleHbl 1-2 OIIMOKKA B OMpe/e/leHUHd OCHOBHBIX
TIOHSATHU, KOTOpbIe CTYJeHT 3aTpyAHSAeTCH VICTIPABUTH
CaMOCTOSITe/IBHO.

31-35

HaH HegoCTaTOUHO TIO/MHBIA M HEAOCTAaTOUHO pPa3BEpPHYTHIN
oTBeT. JIoruka u mociei0BaTeIbHOCTh U3/I0’KEHUsT UMEIOT HapyllleHus.
[HoriyiieHb! OTMOKK B PaCKPBITHH TIOHSTUM, yIIOTPeO/IeHNN TepMUHOB.
CryzseHT He criocobeH CaMOCTOSITeNTbHO BBIJEUTH CYIIIeCTBEHHbIE U
HeCyLeCTBeHHble TIPU3HAKA W TPUYMHHO-C/IeJCTBEHHbIE  CBSI3U.
CTyileHT MOKeT KOHKPeTH3UpPOBaTh 0000ITeHHbIe 3HaHMS, [J0Ka3aB Ha
rnpuMepax HMX OCHOBHbIE TIOJIO)KEHUSI TOJMbKO C  TOMOLIbIO
niperiofiaBaTesisi. PeueBoe opopmsieHre TpeOyeT MonpaBokK, KOPPEKLUH.

26-30

HaH HemosHBIA OTBET, JIOTUKAa W MOCJIeI0BATE/IbHOCTh
W3/I0’KeHUSI UMEIOT CyllleCTBeHHble HapylieHus. [omyiieHbl rpyObie
OLIMOKK TIpH OTpeZie/ieHUH CYI[HOCTU PpaCKpbIBaeMbIX TIOHSTHH,
TeOpUM, SIBJIEHWW, BCJeJCTBUE HENOHWUMAaHWs CTYJeHTOM UX

21-25
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CYII[eCTBEeHHBIX M HeCYII|eCTBeHHbIX TIPU3HAKOB U CBsi3eil. B oTBeTe
OTCYTCTBYIOT BBIBO/IbI. YMeHHE€ PaCKpbITh KOHKDETHBIE ITPOSIB/IEHUS
000011IeHHbIX 3HAaHWM He TI0Ka3aHo. PeueBoe odopmiieHue TpeOyer
TIOTIPaBOK, KOPPEKI[UH.

IlaH HeTIO/IHBIM OTBET, MPeACTABJISAIONINN COO0M pa3pOo3HEHHbIE
3HaHUSI 10 TeMe BOMpoca C CYIIeCTBeHHbIMH OIIMOKaMU B
onpejeneHusix. IIpucyTcTBytOT ¢parMeHTapHOCTb, HEeJIOTrMYHOCTh
n3noxkeHusi. CTyJjeHT He OCO3HaeT CBSi3b J@HHOTO TOHSITUS, TeOPUH,
SIBJIEHUSI C IPYTUMH 00BeKTaMH AUCHUTIIMHBI. OTCYTCTBYIOT BBIBOJBI,
KOHKpeTH3alusi U J0Ka3aTe/bHOCTh W3/10XKeHus. Peub HerpamoTHasl.
[onomHuTenbHbIE W YTOUHSIOIIME BOIPOCHI TperiojaBaresnsi He
TPUBOJAT K KOPPEKLIUM OTBeTa CTyZleHTa He TOJIbKO Ha MOCTaBIeHHbIN
BOIIPOC, HO U HA IPYTHe BONPOCHI JUCLIUTITUHBI.

1-20

He T10JIY4€HBI OTBETHI I10 0a30BbIM BOIIpOCaM JUCIUIT/IMHEI.

IToka3aTenu u KPpHUTE€PDHUH OLl€HUBAHUA KOMHETEHI.[I/Iﬁ Ha pa3/IMYHbIX

jTanax ux ()opMUPOBaHMs, ONTUCAHNE KA/l OLeHNBaHUSA

YpoBeHb COOPMMPOBAHHOCTU KOMMETEHLUN

«MUHMManNbHLIA |  «MUHUMANbHbIA «CpegHuii «BbICOKUIA
YpPOBEHb HE | YPOBEHb»(56-70 | ypoBeHb»(71- | ypoBeHb»(8
AOCTUTHYT» 6annoB.) 85 6annoB) 6-100
(meHee 55 6annoB)

KomneTeHuumn KoMmneTeHUuumn
6annoB)
coopmmpoBaHbl. | coopmmpoBaHbl. | KomneTeHUnN

KomneTeHuuu n

He chopmmnpoBa

chopmmpoBaHbl | ChopmMmpoBaHbl 3HaHuA Hbl .

6a3oBble o6WnpHble,
CTPYKTYpbl CUCTEMHbIE.
3HaHWUM. 3HaHuA
YMeHUA HOCAT
3HaHuA TBEepabe,
YMeHus penpoAyKTUBHbI

OTCYTCTBYWT, s aprymeHTup

dparmeHTapHbl N | XapakTep,

YMEHUA U OBaHHbIE,

HOCAT NPUMEHAKNTCA K
HaBblKW He - BCECTOPOHH
PENPOAYKTUBHLIA | peleHunto
chopmMmpoBaHbI ne.
xapakTep. TUNOBbIX
3agaHuni. YmeHus
JemMoHCTpupyeTcC
L yCreuwHo
A HU3KNI JemMoHCcTpupyeT
NPUMEHATC
YPOBEHb cH
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CaMOCTOATE/IbHO
CTn
npaKkTnyecKoro
HaBblKa .

A0CTaTOYHbIN
YPOBEHb
caMOCTOATeNbH
OCTMU
YyCTOWYNBOTO
npakTN4YecKoro
HaBblKa.

a K
peleHno
KaK
TUNOBbLIX,
Tak U
HecTaHaapT
HbIX
TBOPYECKUX
3ajaHuni.

JeMoHCTpup
yeTcA
BbICOKWIA
YPOBEHb
camocToATe
NbHOCTMH,
BbiCOKas
aganTuBHOC
Tb
npakTuyeck
Oro HaBblKa

OonucaHue KputepueB oOLeHUBAHUA

O6yu4awwunincs
AEMOHCTpUpye
T:

CYWeCTBEHHble
npo6ensl B
3HaHNAX
yyebHoro
MaTepuana;

AonyckawTtcs
NPUHUUNManbH
ble OWnoKU
npu oTBeTe
Ha OCHOBHbIE

O6yuvatowniicd
[EMOHCTPUPYET :

- 3HaHun4d
TeopeTnyeckoro
MaTepunana,

- HenosiHble
OTBETHl Ha
OCHOBHbl€
BOMPOCHI,
OWNbKNM B
oTBeTE,
HegocTaTo4YHoe
NOHMMaHNEe
CYIWHOCTMU
n3naraemblx

O6yuvatuwniicd
[EeEMOHCTpuUpyeT

- 3HaHue un
NOHUMaHKUe
OCHOBHbIX
BONPOCOB
KOHTPONMpYyEeMOo
ro obbema
NporpaMmMHOro
maTepuana;

- TBeppable
3HaHUA
TeopeTuyeckor

O6yyatowmninc
A
[EMOHCTPUP
yeT:

rnyéokue,
BCECTOPOHH
ne u
aprymeHTump
OBaHHbIE
3HaHUA
nporpamMmMHoO
ro
mMaTepuana;

- MOJiHOEe
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BOMPOCHI
ouneTa,
OTCYTCTBYeT
3HaHne u
NoHUMaHue
OCHOBHbIX
MOHATUN W
KaTeropui;

HenoHuMaHune
CYUHOCTH
OOMONMHUTENbH
bIX BOMPOCOB
B pamKax
3agaHunii
6uneTa;

- OTCyTCTBME
yMeHund
BbIMO/THATb
npakTuyeckue
3agaHus,
npegycMoTpeH
Hble
nporpamMmoim
AVCUMNNUHLI,

- OTCyTCTBME
rOTOBHOCTMU
(cnocobHoCTH
) K
AVCKYCCUN U
HU3KYI0
cCTeneHb
KOHTaKTHOCTH

BOMPOCOB;

- HeyBepeHHble
N HETOYHble
OTBETHl Ha
AOMNONMHUTENbHbIE
BOMPOCHI;

HepgocTaTo4yHoe
BnageHuve
nutepartypoiu,
peKoMeHAO0BaHHO
N nporpavMmoi
AVCLUNMNNHSI;

- yMeHue 6e3
rpyobix ownbok
pewaTb
npakTuyeckue
3ajaHus,
KoTopble
cnepyet
BbIMO/THUTb .

0 mMaTepuana.

-CNOCOBHOCTb
ycTaHaBnmBaTb
N OOBACHATDH
CBA3b
NPaKTUKN n
Teopuu,
BbISIBNATb
npoTuBopeUns,
npo6aemsl n
TeHAeHUunmn
pas3BuUTuUSA;

- NpaBW/bHblE
N KOHKpPETHblE,
6e3 rpy6bix
ownobokK,
OTBEThHl Ha
nocTaB/IEHHbIE
BOMPOCHI;

- yMeHue
pewaTb
npakTuyeckune
3afaHus,
KOTOopble
cneayeTt
BbINO/THATb ;

- BNageHue
OCHOBHOM
nntepartypon,
peKoMeH40BaHH
O NporpammMmoiu
AVCUMNNHDI;

- Hanunuue
COOGCTBEHHOIA
060CHOBaHHOM
no3nuumn no

NoOHUMaHue
CYWHOCTN N
B3aMMOCBA3
n
paccMaTpus
aeMblx
npoueccos
N ABNEHUNR,
TO4YHOEe
3HaHue
OCHOBHbIX
NMOHATUN B
pamKax
obcyxaaembl
X 3ajaHuii;

Crnoco6bHoCT
b
ycTaHaBNuB
aTb "
06BACHATHL
CBSI3b
NpakTUKN "
Teopun;

NOrNYeckKn
nocnegosat
e/bHble,
cogepxaTten
bHblEe,
KOHKPETHbIEe
7
ncuyepnoiBaio
e OTBETH
Ha Bce
3agaHus
buneTta, a
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o6CyXxaaembIM Takxe
BOrnpocam. AONONTHNTEN
bHblEe
BO3MOXHbI
BOMNPOCHI
He3Ha4YnTeNbHbl
3K3ameHaTo
€ OrOBOPKU U .
pa;
HETOYHOCTN B
pPacKpbITUN - yMeHue
OTAENbHbIX pewaTb
NOJTOXEHNIA npakTU4eck
BOMPOCOB ne
bunera, 3ajaHus;
npucyTcTByeT
HeyBEepPeHHOCTb
yBED cBoboaHoe
B OoTBeTax Ha
Mcnosb3oBa
HVe B
oTBeTax Ha
BOMNPOCHI
mMaTepuanos
peKOMeH0B
aHHO
OCHOBHON WU
AONONTHNTEN
bHO
nuTeparTypsl
OwneHKa OueHkKa OueHkKa OueHKa
«Heyfl0B/IETBO | «<ya0OB/NE€TBOPUTE | «Xopowo» / «OT/INYHO»
PUTENbHO» NbHO» / «3aUTEeHO» /
/He3auTeHo «3auTeHoO» «3auTeHo»

IIpumepsI TeCTOBBIX 3a/JaHUN
Llesns MKT 3akirouaeTcs B U3yuyeHUU
CBOMCTB TeJl KaK pe3ysibTara B3auMOZeNuCTBUS MOJIeKYJI, UCTI0JIb3Ys
CTaTUCTUYECKHE MEeTO/bl, OIepUpYIoLLKe CPeJHUMU BeJIMUMHaAMU,
XapaKTepU3yHILIUMH JBKeHUe OrPOMHOM COBOKYITHOCTH YaCTHLI;
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pa3UUHBIX CBOWCTB Tel W UW3MEHEeHHWW COCTOSHUS BelllecTBa 0e3 yueTa
MHKDPOCKOTIMYECKON KapTHHBI;

Llens TepMOAMHAMUKHY 3aK/TFOYAETCS B U3YUEHUU

CBOMCTB TeJl KaK pe3yJ/ibTaTa B3auMOZEeNCTBUSI MOJIEKY/I, UCTIOJIb3YS
CTaTUCTUUECKHE METO/Ibl, OTIePUPYIOLLe CPeAHUMU BeTUMUMHAMU,
XapaKTepU3yHIIUMU JIBKeHre OrPOMHOM COBOKYMHOCTH YaCTHLI;

pPa3UUHBIX CBOWCTB Tel W W3MEHEeHWH COCTOSHHWS BellecTBa 0e3 yueTa
MHUKDOCKOMUYECKOW KapTUHBI;

PaBHOBeCHBIMU COCTOSTHUSIMU Ha3bIBAlOT TOJILKO TaKue, ITPprU KOTOPBIX

MdKPOCKOIMMYECKHME BE€/IWYMHBI, OIMKMCbBIBAKOIWE TIOBEAEHUE HBOHHPOBaHHOﬁ
CHUCTEMBI, OCTAaOTCA HEM3MEHHBIMKY BO BDEMEHHU U OIMHAKOBBIMH B ITPOCTPAHCTBE;

MHMKPOCKOIIMYEeCKHEe Be/IMUMHBI, OIIMChIBAKOIME TIIOBeIdeHHe HBOHHPOBBHHOﬁ
CUCTEMBI, OCTAKOTCA HEM3MEHHBIMU BO BDEMEHHU Y OIMHAKOBBIMHU B ITPOCTPAHCTBE;

KdK MdKPOCKOIIMYeCKHe, TdK 1 MHKPOCKOIIMYeCKHe Be/IMYMHBI, OIIMCBhIBAIOIIME
rnosegeHue H3OJ'IPIPOBEIHHOI>1 CHUCTeMbl, OCTalOTCA HEeHW3MeHHbBIMHM BO Bpe€ME€HU U
OJKWHAKOBBIMH B ITIPOCTPAHCTBE.

BPFO,Z[I/IIIECKaH rurioresa rjiaCur.

eC/In SBJIEHUS XdPAKTEPU3YHOTCA HEIIPEPBIBHO MEHARIMMWMHUCA BeJIWMUWMHAMMH, TO

w=Limn

orpejesieHUe BEPOSITHOCTH M0 (hopmyJie No He MMeeT CMbIC/Ia;

cpefiHee TI0 aHCAaMOJTIO PaBHO CpeiHeMY T10 BpeMeHU “a 't

IMpU OY€Hb OOJILILIOM YHUC/Ie Ha6J'[I-O,U‘EHI/II‘/JI I/I3y‘—IaEM0171 Be/IMUKMHBI OTHOCUTE/IbHAA
UdCTOTa MaJIO OT/IMYAETCA OT BEPOATHOCTH.

CraTHuCcTUYeCKUM aHcaM0O/1eM Ha3bIBaeTcs

COBOKYITHOCTb CTaTUCTUUECKHUX CHUCTEM;
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COCY/ C 3aK/IFOYEHHBIMU B HEM N MOJIeKy/1aMu;

COBOKYITHOCTb (DYHKI[MM pacrpejie/ieHUs] YaCTUL] M0 MOTeHI[MaTbHbIM SHEepPrysmM
WJIA CKOPOCTSIM.

F[xJ:J flx]dx

DyHKLUA Ha3bIBaeTCsA

byHKUMed pacrnpejenieHUs] BEPOSITHOCTEM WM  UWHTerpajbHbIM  3aKOHOM
pacnpejie/ieHus;

pacripefie/ieHueM TJIOTHOCTel BepOSiTHOCTeM Wiu AuddepeHIMaIbHBIM 3aKOHOM
pacnpejiefieHus;

MdATEMATUYECKKUM BBIDAKEHNEM BPFO,ZLI/I‘-IECKOI;'I I'nrioTe3ssl.

f(x]:’g imM

DyHKIMA a0 aX;  yasplBaeTcs

GyHKUMeW pacrnpefeneHusi BEPOSTHOCTEM W/IM  UWHTErpajbHbIM  3aKOHOM
pacripesiesieHus;

pacripefie/ieHueM TJIOTHOCTeM BepPOSITHOCTeM Wid AuddepeHIMabHbIM 3aKOHOM
pacnpejie/ieHus;

MdATEMATUYECKKUM BBIDAKEHNEM BPFOAHHECKOﬁ I'"rioTe3sl.

X o -
BbIuncuTh cpefiHee TI0 aHCaMOJ/Ir0 3HaueHHe "¢ HeKOTOPOU C/lydaiiHOM

a

X:f xf|x|dx
BEJIMYMHBI X, CBSA3aHHOU C MOJIEKYJIOM, MOXKHO TI0 (popmysie 1) 0 2)
N, 1 T
1 o T ‘
x=— Y x. x=lim= | x[t|dt
Na ; ! 3) T T { o

1;

2,
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X < v o
Bberunc/imTth cpegHee 110 BpeM€E€HU 3HAUEHHUE {  HEeKOTOPOM C/I1y4auHOU

X:f xfx|dx
BEJINUMHBI X B OIHOM 13 cUCTeM aHcambJist 1o popmyne 1) 0 2)
e~ 1

x=—Y x x=lim— | x[t|dt

X Na;Xl 3) T—)ooT{ (
L
2;
3.

1151 HempephIBHOM C/TyYalHOM BEJIMUMHBI X , KOTOpast MOXKeT TIPUHUMATh JTH00bIe
3HaueHUs B 3aJlAHHOM WHTepBasie, CpefiHee 3HAueHWe MOXKHO OIpeJeuThb TI0

X:jxf[x,)dx y:i%‘ixi X:liml}x[t)dt
dbopmyne 1) 0 2) N,i= 3) T30 T
L
2;
3.

WpeanbHbld  ra3  coBepllaeT LMK/,  HW300pakeHHbI  Ha  pPHUCYHKe

Ap

1 —
Y o .
0 V. MakcumaneHeli 06uéM rasa B 4,9 pa3s

Oosibllle MMHUMAILHOTO, a MaKCUManbHOe JaBjaeHde B 16 pa3 Oosblie
MHUHMMa/BHOT0. Ha KaKuX yuacTKax ra3 HarpeBaeTcsl, a Ha KaKuX OX/IaXKIaeTcsi?
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HarpeBaeTCs Ha yyactkax1-2 u 2-3, oxyiaxKjaeTcs Ha yyactke 3-1;
HarpeBaeTCs Ha yuyacTkel-2, oxyaxKzaeTcs Ha yyactke 3-1;

HarpeBaeTCs Ha yyacTkel-2, oxyiakjaeTcs Ha yyacTtkax 2-3 u 3-1.

W eanbHbIN ras HaXOIUTCS Tpu TOCTOSIHHOM Temrieparype
II.';I;l JFF I.F
I} IT) I11)
v w4 we: 8 "% B srom

C/ly4yae TPaBUIbHbBIM SIBJISIETCSI
rpaduk 1;
rpaduK 2;
rpaduk 3.

WpeanbHbld  ra3, CcoOBepllaeT TMpoLlecC, H300paKEHHBIM Ha  PUCYHKe

AP
3Py 1
2Py
Po
’ Vo 2Vo Vo TV . B aToMm ciiyuae
Ts/ T1=1,5;
Ts/ T = 3;

T5/ T1: 6.
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WpeanbHpld  Tra3, COBepIIaeT  IIPOLleCC, W300pa)KEHHBIM HAa  PHUCYHKE

P
) S %
1 . 3
P """ i' """ 4 E
'
0 7
V 3V . B aTOM Ciiyyae

T3> T2> T4> Tl;
T1 = T4, Tz = T3,

T3/ T4: T4/ T1.

Ha pucyHke TmipuBeJjeHa 3aBUCUMOCTb [aB/eHUsI OT CpeAHeKBaJpaTUueCcKOu
CKOPOCTM  JJid  Tpex  Tra3oB:  KWC/IOpoJa, Tequs U BOAOpOAA

s P @@®

0 A
. YCTaHOBHUTb, KaKOU rpavik COOTBETCTBYET

KaXXIOMY Tra3y, eCIM HMX KOHLEHTPallMMh OJWMHAKOBBI KW [J1dHHBI€ T'd3bl MO>XXHO
CUMTaTh Naed/JIbHBIMMU.

I - kucnopopny; II - renuro; 111 — Bogopoay;
I - remuro; II - Bojopoay; 111 — kuciopoay;

I - Bogopopy; II - renuro; 111 - kucmopony.
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9. YueOHo-MeTOANUYECKOe U HH(OPMALOHHOE 00ecIeueHne
AMCIUIITHHBI:

CIIMCOK JIUTEPATYPBI
OcHoBHas

. Kukoun A.K., Kukoun 1.K. MonekynspHas ¢usuka. CIT6.: Jlaas, 2008.

. MatBeeB A.H. MonekyisipHasi pusnka: YuebHoe nmocobue. CII6.: Jlanb, 2010.

. CuByxun [I.B. O6mmii Kypc ¢usuku: YuebHoe mocobue. T. 2.
TepmorHaMuKa U MoJieKyasipHas ¢usrka. M.: Hayka, 2001.

. EnkanoBa T. M. [IpakTuKyM T10 MoJIeKy/asipHOU (usmKe: YueOHoe riocobue.
HonyieHo YMO mo K/1acCUueCKoMy YHUBEPCUTETCKOMY oOpa3oBaHuio PD B
KauecTBe yueOHOro MoCOOMs [/Isi CTYZIeHTOB BBICIIHMX y4eOHBIX 3aBeeHHH,
oOyuatoifuxcss 1o HampasieHuto 010700.62 — ®dusuka. - BiaaukaBka3s:
Corvy, 2014. - 201 c.

. EnxkanoBa T.M. IIpakTHKyM 10 MOJeKy/sipHOM (usmke: YuebHoe mocobue. -
Hormymeno YMO 110 KacCUYeCcKOMY YHUBEPCUTETCKOMY obpa3oBaHuio PO B
KauecTBe y4eOHOro rocobusi AJisi CTY[eHTOB BBICIIMX YyueOHBIX 3aBe|eHUH,
oOyuaromyxcst o HampasiaeHuto 03.03.02 — dusuka. — CapatoB: Aii ITu Op
Mepnua, 2018. — 148 c.

. EnkanoBa T.M. TecTbl 110 MOmeKy/sipHON ¢usrke: YueOHoe mocobue. - M.:
N3parensctBo «CriyTHHUK+», 2017. — 130 c.

. EnkanoBa T.M. Tectsl 110 du3uke: YuebHoe riocobue. - M.: Meraromnuc, 2017.
- 107 c.

. Bypcuan 3. B. ®wusuueckue 1ipubopel: YuebHoe Tmocobme. - M.:
ITIpocsemenue, 1984.- 271 c.

. Vpogos U. E. 3agauu 1o obiieit ¢pusrke. — M.: bruHom. JlabopaTopusi 3HaHUH,
2007.—-432 c.

JonmonHuTe/ILHAA

. bermukoB b.C. Pemienuve 3azau mo ¢usuke. O6mue metonabl. - M.: Bricimas
11Ko/a, 1986. — 256 c.

. EnkanoBa T.M. Kpatkuii IpakTUKyM 10 MOJIEKY/ISIpHOM du3nKe: YueOHOe

nocobue. - Bnagukaskas: uza-so COI'Y, 2014. - 160 c.
. EnkanoBa T.M. [IpakTMKyM HOBOM CTPYKTYPhI 10 MOJIEKY/IIPHOM (hU3HKe. -

Bnapukaskas, UIIL COUI'CY BHLI PAH u PCO-A, 2013. — 160 c.
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. EnkanoBa T.M. IlpakTukym 1o obieit pusrke: YueGHOe rocobwue. -
Bnapukaskas, UIIL UII Lloranosa A.FO., 2015. — 220c.

. EnkanoBa T. M. Bompockl u 3agaHus 10 Kypcy oOimeid ¢Gu3MKu. -
Opmxonukugze: COI'Y, 1988. — 28c.

. EnkanoBa T. M. ®unocodckue mpobseMbl GU3MKK B BOMPOCaX M OTBETAaX:
YuyebOHoe nocobue. - Bnagukaekas: COI'Y, 1992. — 111 c.

. 3axuraes JI.C., KubsiH A.A., PomanukoB FO.. MeToabl 1yIaHUPOBaHUSI U
00paboTKH pe3ynbTaToB (hHU3MUECKOTo KCrepuMeHTa. M.: Atomuszar, 1978. —
231 c.

. pogoB, U. E. ®dusuka makpocucteM. OCHOBHble 3aKOHBI [DI€KTPOHHBIN
pecypc] : yuebHoe mocobue / U. E. NUpomos. - M.: BUHOM. JlabopaTopus
3HaHuy, 2012, - 211 c. - 978-5-9963-1093-7. Pexum jgocTyma:
http://biblioclub.ru/index.php?page=book&id=95479

. Kamke [I., Kpemep K. ®u3snueckue OCHOBbI euHUL| U3MepeHus. - M.: Mup,

1980. — 208 c.

10.Kunrcerm A.C., JlokmmwH I'.P., OnpxoB O.A. OcHoBbl ¢u3uku. Kypc o6ieit

¢usuku. T.1. — M.: ®usmaraut, 2001. - 560 c.

11.CaBenneB U.B. Kypc ob6mieti ¢pusuky : B 5 KH. — KH. 3 : Mosieky/isipHasi ¢pu3rka

v TepMoauHamMuka. M.: Hayka, 2000.

12.Cksaripc k. [TpakTnueckas ¢pusuka. - M.: Mup, 1971. - 246 c.
13.Tenecuun P.B. MonekynsipHast ¢pusuka. CI16.: Jlanb, 2009.
14.49Bopckuii b.M., letnap A.A. CnpaBouHuk 1o ¢usuke. M.: OHukc, Mup u

O6pa3zoBanue, 2008.
HNHTepHeT-pecypchl

OObecrieueH [OCTyn K COBpeMeHHbIM TMpodeccroHaibHbIM 0a3amM JaHHBIX,

MHGOPMAI[MOHHBIM CIIPaBOYHBLIM U ITOMCKOBBIM crcTemMaM (6ubmmoreka COI'Y):

1) 6ubmumoreke e-library,

2) smeKTpoHHOM bubmioTeke auccepTanmii PT'B,

3) yHUBepcuTeTCKOU 6mbmoTeke online;

4) cobcTBeHHBIM OuUbMOrpadrueckuM 0a3am JaHHbIX:

5) OBC «HOpaut» [DnekTpoHHBbIM pecypc]

6) YHuBepcureTckas bubmmoreka online [3n1eKTpoHHBIN pecypc]
7) 3b5C "KoHCynbTaHT CTyeHTa"

8) 371eKTpPOHHOMY KaTasory,
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9) 9/IeKTPOHHOU KapTOTeKe ra3eTHO-)KypHa/bHbIX CTaTew,
10) sneKTpOHHOM KapTOTeKe aBTOpedepaTOB AUCCEePTaLU U TUCCePTaLUM.

11) JemoHCTpaLy -
http://skillopedia.ru/materials _tags.php?tag=%EC%EE%EB%ES%EA%E3%EB% FF%F0%ED
%E0%FF+%F4%E8%E7%E8%EA%EQ
http://school-collection.iv-edu.ru/catalog/rubr/al27a253-6d4f-431c-
9d9ece1f86260293/
78879/?interface=themcol

12) [leMOHCTpaLMOHHbIE MOZE/IA
http://sc.karelia.ru/catalog/rubr/a127a253-6d4f-431c-9d9ece1f86260293/
38063/?interface=themcol

YuebOHbIe mocodusi, paspadboTanHbie cocraBuTesiem Y MK
EnkanoBou T.M. EnkanoBa T.M.

1. EnkanoBa T. M. Bormpocbl W 3afaHus 10 Kypcy oOied ¢Gu3mvku. —
Oppxonukygze: COI'Y, 1988. — 28c.

2. EnkanoBa T.M. Tlpaktukym 1o obieii ¢usvke: YueOHoe rocobue. —
Bnapukaskas, UIILI UIT Lonanosa A.FO., 2015. — 220c.

3. IlpakTMKyM HOBOW CTPYKTypbl II0 MOJIEKYJSIpHOM (u3nKke: YuebGHOe
rocobue. — Bnagukaska3, WIIL COUI'CU BHII PAH wu
PCO-A, 2013. - 160 c.

4. KpaTkuii TIpakKTHKyM TI0 MOJeKyJsipHOW ¢(u3uke: YdeOHoe mocobue. —
Bnapgukaska3: u3g-so COI'Y, 2014. - 160 c.

5. TlpakTKyM 10O MosieKy/nsipHOW ¢(u3uke: YueOHoe mocobue. - [lomyiieHo
YMO 1o K/1accuueckoMy YHUBEPCUTeTCKOMY obpa3zoBaHuio PP B kauecTBe
yyeOHOrOo mocoOusi [ CTY[eHTOB BBICIIMX yueOHBIX 3aBe/leHUH,
oOyuatoruxcs 1o HarpasaeHuro 03.03.02 — du3uka.— BiagyukaBKkas: U3z-Bo
COorvy, 2014. - 176 c.

6. IlpakTUKyM 10 MoJieKy/sipHOW (u3uke: YuebHoe mocobue. - [JomyieHo
YMO 1o K1acCH4ecKOMY YHHUBEPCUTETCKOMY 00pa3oBaHHMi0 P® B KauecTBe
yueOHOTO TmMOCOOMSt /11 CTY[AEHTOB BBICIIMX y4YeOHBIX 3aBe/leHUH,

oOyuarotuxcs ro HarnpasieHuto 03.03.02 — dusuka. — Caparos: Aii [Tu Op


http://skillopedia.ru/materials_tags.php?tag=%EC%EE%EB%E5%EA%F3%EB%25

Mepua, 2018. — 146 c.
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EnkanoBa T.M. Tectsl 1o ¢u3uke: YuebHoe mnocobue. — M.: Meramnosuc,

2017.-107 c.

EnkanoBa T.M. TecTbl o Moseky/isipHol (usuke: YuebHoe mocobue. — M.:

CnyTtHuk+, 2017. - 130 c.

10.EnkanoBa T. M. ®unocodckue rpobnemb! (HH3UKH B BOIPOCAX W OTBETaXx:

YuebHoe nocobue. — Bnagukaekas: COI'Y, 1992. — 111 c.

MATEPHUAJIBHO-TEXHUYECKOE OCHAIIIEHUNE

IVICITUTIVIHBI

KomrnbroTepHbIM K/lacc, AOCTYN K ceTu MHTepHeT (BO BpeMsi CaMOCTOSITeIbHOMU

paboThi),

OpITeXHUKa, 3JeKTPOHHas

JIEKIIMOHHbIE dYAWUTOPHUU; Ka6I/IHET,

TIPOEKTOPOM.

0aza pmanHbIX OmOmmoreku COI'Y,

OCHAII|eHHbIM WHTEePaKTUBHOM [JOCKOM,

CoctaB JINTIEH3WOHHOI'0 1 CBOﬁOgHO PacCipoCTpaHAEMOr0o
IporpaMMHOro OGECHE‘-IEHI/IH, B TOM YHC/I€ 0TEYECTBEHHOI'O MPOU3BOACTBA

No HauveHoBaHue No goroBopa (NuueH3us)
n/
n
wWindows 7 No 4100072800 Microsoft
1| Professional Products (MPSA) oT 04.2016 r.
5 Office Standard No 4100072800 Microsoft
12016 Products (MPSA) oT 04.2016 r.
AHTUBUPYCHOE N17E0-180222-130819-587-185
nporpamMMHoe OT 26.02. 2018 go 14.03.2019
3. obecneveHune r, npogneHa Ao 21 r.
KasperksyTotalSecu
rity
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Cunctema noucka Ne795 oT 26.12.2018
4 TEKCTOBbIX (penctBnteneH go 30.12.2019
| 3aMmcTBOBaAHMIA r) ¢ 3A0 «AHTU-TMnarunaTt»

«AHTUNNarvaTt.BY3» |npogneHa go 21 r.

11. JTucTt oOHOB/IeHHA/aKTyaTN3aL MU

[Tporpamma oOHOBJIEHa.

[Iporpamma paccMoTpeHa W yTBepXKAeHa Ha 3aceflaHuu KadeJpbl
OyxraaTepckoro ydetra u Hajmoroo0iokeHus ot «31» aBrycra 2020 r., TTIPOTOKOM
Ne 1.

[Tporpamma opobpeHa Ha 3aceganuu  CoBeTa  (DHM3UKO-TEXHUUECKOTO
dakynbTeTa oT «31» aBrycra 2020 r., mpoTokos Ne 1.

CBepgenusn o npenojasaree (IITIC)

Pa3paboTuuk:
EnkanoBa T.M., kaHaugar (uU3MKO-MaTeMaTHUeCKHMX HayK, [OLleHT Kade/pbl

¢u3uky 1 actpoHomuu CeBepo-OCeTUHCKOTO roCcyjapCTBeHHOT0 YHUBEPCUTeTa.

[Tporpamma ofjo6peHa Ha 3acefjaHUM KadeApbl PU3NKK U aCTPOHOMHUH

oT I'., IPOTOKOJI Ne




