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1 Heau u 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).
1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYyeOHast AucuUIINHA « XUMUS» BXOJIUT B OJIOK €CTeCTBEHHOHAYYHBIX TUCIUIUINH, Ipe-
HA3HAYCHHBIX JJIs1 QOPMHUPOBAHHUS y YHAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U TBEPIBIX
3HaHUUA O MHOT0O0Opa3uM U TECHOM B3aMMOCBSI3M XUMHUYECKON U (U3NYecKoil (OopM JBHKEHUS
MaTEpUH, MPEJICTABICHUN O BAXKHEUIIINX TEOPETUUECKUX U IPUKIIAIHBIX HAITPABJICHUSIX Pa3BUTHS
COBPEMEHHOM XMMUH, BIAJICIONIET0 3HAHUSIMU B 00J1aCTH TEOPUU XMMHUECKUX TPOIIECCOB U 3HA-
KOMOTI'O C OCHOBHBIMU METO/IAMH XMMHYECKOT0 IKCIIEPUMEHTA. AKTYalIbHOCTh JUCHUTIITUHBI «XH-
MUs» 00yCIIOBIIeHA PUMEHEHUEM 3HAaHUM, YMEHHI U HABBIKOB, IMOJIYY€HHBIX B ITPOLIECCE €€ U3Y-
YeHUS, 11 U3YUYCHHS TUCLMIUIMH U3 APYTHX OJIOKOB M YCIIECIIHOIO OCBOCHUS CHEIMAIBHOCTU B
LEJIOM.

YyeOHast TUCIUTUINHA « XUMUS CTABUT CBOEH 1e1bI0 (POPMHUPOBAHKE HAYYHOTO MHUPOBO3-
3peHUs y ydaluxcs, IOHATUH 0 MHOrooOpa3uu U TECHON B3aUMOCBSI3U XUMHUYECKON U (pusmue-
CKOH (pOopM JBYIKEHUS MATePUH, TPEIACTABICHUN O BOXKHEHIINX TCOPSTHUSCKUX M MPHUKIATHBIX
HAIpPAaBICHUSAX PA3BUTHS COBPEMEHHOM XMMHH, BJIAJICIONIET0 3HAHUSMU B 00JIACTH TEOPUU XUMHU-
YECKUX MPOLIECCOB U 3HAKOMOI'O C OCHOBHBIMHA METOIAMU XMMHUUYECKOTO SKCIIEPUMEHTA.

1.2 3agauu TUCHUILINHLI.

K ocHOBHBIM 3a7a4aM JAUCHHILIMHBL, IPEXkKIEC BCEr0, OTHOCUTCS:

— (hopMHPOBAHKE Y CTYJCHTOB 3HAHUH O POJIM XUMHH B TTO3HAHHUH MPUPOJIBI U 0OecIieye-
HHM JKM3HH OOIIECTBA;

— oBJaJicHue 0a30BBIMH 3HAHUSMH B 00JIACTH XUMUU, TSCOPUU XUMHUIECKHX MPOIECCOB H
METOJIOB UX aHAJIN3a.

BocnurarensHas 3ajaya 3aKirovaeTcsi B (GOPMHUPOBAHUH Y CTYACHTOB MPOQECCHOHATD-
HOT'O OTHOIIIEHUS K MPOBEJACHUIO HAYYHO-UCCIIEOBATEILCKUX U MPUKIIATHBIX paboT, B pa3BUTUU
HABBIKOB CAMOCTOSATEIHHONW PabOThI, HEOOXOAMMBIX TSI MPUMEHCHHSI XUMHUYCCKUX 3HAHUHU TIPH
M3YYEeHUHU CHEIUAIBbHBIX JUCIUILIINH U JaNbHEUIIeH MPaKTUIeCKOM NeTeIbHOCTH.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuunnuHa «XuMus» oTHocUuTcs K 6a3zoBoil yactu broka 1 «/luctumuinael (Moxynn)»
yueOHOro IJaHa.

N3ydyennto qucuIuIMHbl «XUMHS» TOJKHO MPEAIIECTBOBATh U3YUEHHUE AUCIUILINH «Ma-
TeMaTu4eckuil aHanmu3» u «MosekysspHas pU3uKa.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECCHHBIX C IINTAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA 06p330BaTeJII)HOI7[ nmporpamMmmal.

N3yuenne nanHo# yaeOHOM TUCITUTIIIMHBI HAIPABJICHO Ha (POPMUPOBAHUE Y OO YIAFOIITIXCSI
oOmenpogeccuoHanbHbIX U podeccnonanbHbix komnereHmii OITK-2, TTK-1 u [1K-16.

No WNupnexc | ConepikaHue Komie- B pesynbrare u3ydeHus: yaeOHON AMCHUIUINHBI
I 1; KoMIle- | TeHuuu (mim e€ ya- 00y4aroImuecs 10JKHbI
" | TeHMM CTH) 3HATh YMeETh BJIaJIeTh
1. OIIK-2 | cnocoGHOCTBIO pe- | TEOPETUYECKUE | IPUMEHATh XHU- | HABBIKAMU U
11aTh CTAH/IAPTHBIE 3a- | OCHOBBI, IMOHS- | MUYECKHE  3a- | METOJAMU  pe-

nadu mpodeccuoHanb- | THS,, 3aKOHBI U | KOHBI IS pe- | MIeHus  3aaad
HOH JIE€ATENHbHOCTH Ha | METOALI HCCJe- | IEHWsI  €CTe- | I0  OCHOBHBIM
OCHOBe HMH(OpMAaLU- | TOBaHUHA B XHU- | CTBEHHOHAy4Y- | pa3fenaMm  Xu-
OHHOW m OulbiHMorpa- | Muu HBIX 3a1a4 MHUH

(uuecKoil KyIbTypsI ¢




HBIII OMNBIT IO TeMa-
THUKE WCCIIEIOBAaHUS

HET", B IaTCHT-
HBIX 0a3ax JaH-
HBIX

MAILIMIO MPU MO-
JIETUPOBAHUM U
AKCIEPUMEH-
TaJIbHOM HCCIIe-
JIOBAaHHH XUMHU-
YECKUX IpoLec-
COB

e HNupexc | CoxpepxkaHue Komre- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
L | koMie- | TeHLMH (i e€ ya- 00yJaromuecs: JOIKHbI
TEHLIUH CTH) 3HaTh yMeTh BJIA/IETh
npuMeHeHueM HH)O-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM U C y4e-
TOM OCHOBHBIX TpeOo-
BaHUI MH(OpMaIOH-
HOM 0€301acHOCTH
2. ITK-1 TOTOBHOCTBIO  COJEH- | OCHOBHBIE IIE€p- | IPUMEHSATH Maremaruye-
CTBOBAaTh BHEJIPEHUIO | CIIEKTUBHBIC TEOPETHUYECKUE | CKUMHU  METO-
MEPCHEKTUBHBIX TEX- | XUMUUYECKUE 3HAHUSA JUISL | 1aMd  pacueTa
HOJIOTMM W CTaHJap- | METOAbl U TEX- | OUCAHUS TIEP- | OCHOBHBIX TEP-
TOB HOJIOTUH CHEKTHUBHBIX MOJMHAMUYe-
XUMHUYECKUX CKHMX M KUHETH-
TEXHOJIOTHI YEeCKHX Iapa-
METPOB XHMH-
YECKUX TEXHO-
JIOTUI
3. [1K-16 | roTOBHOCTBIO M3ydYaTh | METOJBI IIOMCKA | MCIIOJIB30BaTh | MpaKTH4e-
HAyYHO-TEXHUYECKYI0 | MH(OpPMAlUU B | COBPEMEHHYIO | CKUMH  HaBbI-
uHpOpMaILKIO, OTede- | TII00ANTbHOM HAay4YHO-TE€XHHU- | KaMU pabOThl C
CTBEHHBIN U 3apy0ex- | cetu "UHTep- | yeckyro undop- | yueOHoil mnure-

paTypoy u npu-
eMaMH IIOMCKa
B OMOIMOTEKE U
B I7100adbHOM
cetu "Unrep-
HET" JOITOJIHU-
TEJIbHOM HUH-
dopmanuu, He-
00X0aUMON I
peleHuss Tpo-
OJeMEI.

2. CTpyKTYypa M cofep:KaHue JUCHUIIIMHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

Ob6mas Tpy10EMKOCTh AUCIUILTUHBI cocTaBisieT 3 3a4.ea. (108 yacoB), ux pacnpeneneHue
10 BHJIaM pa0oT Mpe/ICTaBIeHO B TabJIuUIe:

Bun yue6HO# paboTh Bcero CemecTpsl
4acoB (gacsl)
3
KonTakTHas padora, B TOM 4ncJje:
AyIMTOpHBIE 3aHATHS (BCEro): 94 54 - - -
3aHATHA NEKIIUOHHOIO TUIIA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 36 36 — — —
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPAKTHYE-
CKHe 3aHATHSA) - - - - -
WNnas koHTaKTHasA padoTa:
Kontponb camocrositensHOM pabotsl (KCP) 4 4 — — —




[Tpomexxyrounas arrecramus (MKP) 0,2 0,2 — — —
CamocrosiTejibHasi paboTa, B TOM YHcJIe:
ITpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 32 32 — — —
IloaroTroBka K TeKyIeMy KOHTPOJIIO 178 |178 | - — —
KonTpoub:
IToaroroBka Kk sK3aMeHy - - — — —
OO0mas Tpy10eMKOCTh yac. 108 108 | - — —
B TOM 4HCJIe KOHTAKTHAasA 582 |582| - 5 5
pabora
3a4. e[ 3 3 - - -

2.2 CTpyKTypa QM CHUIUIMHBI:
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH TIO pa3jiesiaM AUCIHILTUHBL.
Pa3nensl qucuuninuHel, u3ydyaeMeie B 3 cemectpe (ounas ¢hopma)

KommuectBo yacos
Bnea-
Ne HanmeHoBaHHE pa3ienoB AYRMTOPHE  IMTO-
Bcero pabora Has pa-
oora
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |OcHOBBI XUMHUYECKOH TEPMOJANHAMUKH. 20 4 — 6 10
5 XUMHUYECKUE PAaBHOBECHS. 3aKOH JCHCTBYIOLINX 16 9 B 6 8
" |macc. TepMoamHamMuKa pacTBOPOB.
3.  |Da3oBble paBHOBECHSI. 12 2 — 4 6
4 Xumnueckast KuHetnka. KnHeTnueckui 3aKoH Jgeu- 14 5 B 5 5
CTBUS Macc, ero MprUMeHEHHE.
5. |[KBaHTOBO-MeXaHHYECKas MOJENIhL aTOMa. 8 2 - 2 4
6. |XuMmuueckas CBSI3b. 12 2 - 4 6
7. |Teopus dIEKTPOIUTUIECKON AUCCOIUAITIH. 12 2 - 4 6
8. |[lucnepcHbIe CHCTEMBI. 9,8 2 - 4 3,8
Hmozo no oucuyunnune: 103,8 | 18 - 36 498

[Tpumeuanue: JI — nexuun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTy/IeHTa

2.3 Coneprxanue pa3aeoB AUCHUNIHHBI:
2.3.1 3auaTusd JeKIUOHHOI0 THIIA.

HaunmenoBanue pas- ®opMma TeKy-

No Conepxanue paszaena
Jena 11Er0 KOHTPOJIS
1 2 3 4
1. |OcHoBHI xumuue-|[lepBbiii 3akoH TepmomuHamuku. Ilpunoxenue || T, PI'3, JIP
CKOW  TEepMOJMHA-|Hayajla TEPMOAMHAMUKU K XUMHUYECKUM U (PU3MKO-
MHKHU. XUMHYECKHUM TporieccaMm. TepMoaMHAMUYECKHE CU-

crembl. OCHOBHBIE NMOHATHSA U onpeneneHus. Koop-
TUHATBl U TOTEHIUAIbl TEPMOAMHAMHUYECKUX CH-
creMm. O6001IeHHas paboTa. YpaBHEHHUS COCTOSIHUAL.
HyneBoil 3ak0oH TepMOIMHAMHUKN (3aKOH TepMHYe-
CKOTOo paBHOBecHsl). BHYTpeHHsIsI SJHEpPIUsl, SHTaJb-
nus. Maremarndeckue W (pU3MYECKHE CBOWMCTBA
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BHYTPEHHEN 3HEpPIUH, SHTAJbIIMU, TEIUIOTHI U pa-
0oT1sl. 3akoH ['ecca u ero cneactsus. Pacuer Temo-
BbIX 9P (PEKTOB XMMHUUECKUX PEaKIUil IPU CTaHAaPT-
HBIX YCIIOBHUSX. 3aBHCHUMOCTH TEIUIOBOTO 3(hdekra
XUMHUYECKOH peakIuu OT TeMieparypbl (3aKkoH
Kupxrogda).

Bropoit 3akoH TepMoauHaMHKU U ero (opmynu-
poBka. TpeTuil 3akOH TepMOAMHAMUKHU. IIpumHIMIN
HEJOCTHKUMOCTH a0COJIOTHOTO HYJsl. YpaBHEHHUS
BTOPOr0 Hayaja TEPMOJMHAMHKU. DHTPOIHUS Kak
(GYHKIUS COCTOSIHUSI M METO/IbI ee BblurciieHus. He-
paBeHcTBO Kitaysmyca. Pacyer sHTponuum misa pas-
JUYHBIX TporeccoB. OHeprusi ['ub0ca, sHeprus
I'enbMrosbia. YcinoBusi paBHOBECUS U KPUTEPUH Ca-
MOIIPOU3BOJIBHOTO MPOTEKAaHUsI MPOLECCOB B H30-
0apHO-U30TEPMUYECKUX M H30XOPHO-U30TEpMHUYE-
ckux ycioBusax. Teopema Ilmanka. TeruoBas teo-
pema Hepncra.

XUMHUYECKHE PaBHO-|3aKOH JIEUCTBYIOIMX Macc. 3akoH Payns. OTkioHe- JIP
Becusl. 3aKOH JeH-|Hus OT 3akoHOB Payns. PaBHOBecHe ®UIKOCTh-TIAp.
CTBYIOLIUX Macc.|YpaBHEHUE U30T€PMbl XUMUUYECKOW peakluu BauT -
Tepmonnnamuka Fodda. Tepmonnnamuueckas KiaccupUKaIus pac-
pacTBOpOB. TBOPOB. /[aBieHne HACBIILIEHHOI O NTapa )KUJIKHUX pac-
TBOPOB. DOyJIMO- U Kpuockonus. Juarpammsl co-
cTosiHUsA. PasneneHue BEIECTB IyTEM IEPErOHKHU.
A3e0TpOoIHbIe CMECH M UX CBOMCTBA.
dazoBbie  paBHOBe-|[IpaBuiio ¢a3 u ero BeIBOA. THIIBI AHMArpaMM COCTO- T
cusl. aHus. [lonsaTus ¢asbl, KOMIIOHEHTa, CTENIEHU CBO-
6oxp1. Knaccudukanus rereporeHHsix cucreM. lua-
rPaMMbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHCTEM.
JnarpaMmbl KUAKOCTh — Map.
Xumunyeckass kuHe-|HeoOpaTtuMmble peakuuu HYJIEBOrO, MEPBOro, BTO- JIP
TuKa. KuHeTnuecknii|poro u TpeThero nopsakoB. CIOKHBIE PEAKIMH.
3aKOH neiictBusi|Ckopocts peakuuu. Kunernueckue ypaBuenus. Ilo-
Macc, €ro IpHUMEHE-|pAJOK M MOJIEKYJISIPHOCTb PEAKIUH. 3aBUCHUMOCThb
HUE. KOHCTaHTBI CKOPOCTH OT TE€MIIEpaTypbl. Y paBHEHHUE
Appennyca. OmnpezneneHue KOHCTaHTBI CKOPOCTH,
nopsiaka peakuuu. OdpaTumble, napauieabHbIE, MO-
CJIEIOBATEJIbHBIE U LIENTHBIE PEAKIINH.
KBanToBo-mexann- |KBaHTOBBIE uncna. AToMHbIe opoutanu. [loctymar T
yeckas mopenb|le-bpoitna. Bonnosas dynaxius. [punnun [aynu u
aToma. 3al0JJHEHUE AaTOMHBIX COCTOSHHM 3JIEKTPOHAMHU.
ATOMHBIE 000JIOUKH M TIOA000T0UKH. DJIEKTPOHHAS
koHpurypamus.  OObsiCHEHHE  TEPUOTUICCKUX
CBOWCTB U CTPOEHUS cucTeMbI 35ieMeHTOB (.M. MeH-
neneena. | mOpuan3anysi aTOMHBIX OpOHTAJICH.
Xumnueckas cBsi3b. |Turbl XuMuueckod cBs3H. J[OHOpHO-akIenTopHas T

CBsI3b. MeTO/I BaJICHTHBIX CBsi3el. MeToa MoJieKy-
JSpHBIX opOutaneil. KomruiekcHble CcOeIMHEHUS.
TunuyHble KOMIUIEKCOOOPA30BaTEIM W JIMTAH]IBI.
CtpoeHne KOMILJIEKCHBIX COCTUHEHUMN.




7. |Teopust »nextponu-|PacTtBopsl. CunbHbIE U Clla0ble 3JIEKTPONHTHI. Jlpc- T
TUYECKON JHUCCOLMA-|colranurs BoAbl. BoIOpoaHbIi OKa3aTeb.

005058
8. |ducnepcHeie cu-|Knaccuukanuss TUCIEPCHBIX CHUCTEM. Y CTOWYH- T
CTEMBI. BOCTb CUCTEM. MOJIEKYIIPHO-KUHETUYECKHUE U JJIEK-

TPUYECKHE CBOWCTBA AMCIEPCHBIX cucteM. Cemnu-
MEHTalus. DJEKTPOKMHETHYECKUH  MOTEHIHAI.
DIEKTPOOCMOC U JeKTpodopes.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATHSA CEMHHAPCKOI0 THIIA Y4eOHBIM IVIAHOM He NPeAyCMOTPEHbI.

2.3.3 JlabopaTopHble 3aHATHS.

dopma TeKy-
Ier0 KOHTPOJIS
1 3 4
1. |Onpenenenue 3KBUBaJICHTa MeTaIa Otuer mo mabo-
patopHol  pa-
6ote
2. |OmpeneneHue >KECTKOCTH BOIBI Otuer mo nabo-
patopHoil  pa-
6oTte
3. |HccrnenoBanwue ajcopOIIMu U3 BOJHOTO pacTBOpa Ha aKTUBHPOBaHHOM yriie|(OTder 1o Jj1abo-
paTopHOM  pa-
6ote
4. [IToTeHIMOMETPUUYECKOE TUTPOBAHNE CMECH CUIILHOM U c1a0oi KucioTsl  [OTueT mo jabo-
patopHol  pa-

Ne HanmenoBanue 1ab0paTopHbIX padboT

oote
5. |CKkopoCTbh XMMHUECKUX pEeaKIni Otuer mo mnabo-
paTopHOM  pa-
oote
6. |Omnpenenenue neKapcTBEHHBIX HopM Otuer no nabo-
patopHol  pa-
oote
7. |Xpomatorpaduueckoe pas/ieIeHue CMECH HOHOB € TIOMOIIbI0 HOHOOOMEH-|OTueT 1o Jj1abo-
HBIX CMOJI patopHoii  pa-
oote
8. |M3yuyeHue Koaryssiiuy ruapo30Jis THAPOKCHIA JKee3a Otuer mo mnabo-
patopHoil  pa-
oote

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro mnpoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3amganus (PI'3), nanncanue pedepara (P), scce (3), kon-
nokBuyM (K), rectruposanue (T) u 1.1.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)

KypcoBsie paboThl (MpOEKTHI) yUeOHBIM IITAHOM HE TTPETYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecreyeHH s JJIs1 CAMOCTOATEbHON padoThI
00y4YaIUXCs M0 JUCHUILIMHE (MOYJIIO)



Ne Bun CPC

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
T10 BBIMTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 2

3

1 | Iloaroroska K BBIIIOJI-
HEHHUIO U 3aIIuTe J1a00-
paTopHBIX paboT

1. Meroauuecknue peKOMEHAALUH 110 MOArOTOBKE OTYETa I10 Ja-
OopaTopHO# paboTe, yTBepKAeHHbIC Kadenapoit HU3nIecKoi Xu-
muu, npotokosn Ne 17 ot 11.05.2017 r.

2 | TlogrotoBka K TEKy-
eMy KOHTPOJIIO

1. Epemun, B. B. OcHoBBI 00111€# 11 pr3HUECKOM XUMHH : yaeOHOE
nocobue 1y ctyaeHToB By30B / B. B. Epemun, A. 5. bopiies-
ckuit. - Jonronpyausni : MaTtemnekr, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. O6mias xumust [ DJIeKTpOHHBIH pecypc] : B 2-X T.
: Y4eOHMK aisi akajgeMmudeckoro OakamaBpuata . T. 1 / H. JL
I'munka ; mox pen. B. A. Tlonkogra, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexum no-
cTymna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-F8ET56E674A5

3. I'munka, H. JI. OGmiast xumus [ DneKTpoHHBIHN pecype] : B 2-X T.
: Y4eOHMK aJsi akajgeMmudeckoro OakamaBpuata . T. 2 / H. JL
I'munka ; mox pen. B. A. Tlonkosa, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckasi XuMusi [ DIeKTpoH-
HBI pecype] : yuebnuk / H. C. AxmeroB. — 8- usm., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexxum pocrtyma
https://e.lanbook.com/book/50684#book_name

3 | IloaroroBka k mpome-
J)KyTOYHOM  aTTecra-
1Y (3a4eT)

1. Epemun, B. B. OcHOBBI 00111€# 1 pU3HUECKOM XUMHH : yueOHOe
nocobue s cTtyneHToB By30B / B. B. Epemun, A. . Bopuies-
ckuit. — Jlonronpynusiit : Unrtemnexr, 2012. — 847 c. — ISBN
9785915590921.

2. I'nunka, H. JI. O6mas xumust [DneKTpoHHBIH pecypc] : B 2-X T.
: yueOHUK ans akazemudeckoro Oakamaspuara . T. 1 / H. JL.
I'munka ; mox pexn. B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexxum no-
cTyna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-F8ET56E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHBIH pecypc] : B 2-X T.
: yueOHUK ans akageMmudeckoro OakamaBpuara . T. 2 / H. JL.
I'munka ; mox pen. B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexxum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckasi XuMusi [ DIeKTpoH-
HBI pecypc] : yue6Huk / H. C. AxmeroB. - 8- m3a., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexxum pocrtyma
https://e.lanbook.com/book/50684#book _name

YyeOHO-MeTOINYECKIE

MaTepuaibl ISl CaMOCTOSITENIbHOM pPabOThl O00ydaroIIUXCs U3

YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 370p0Bbsi (OB3) npegocrapisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/50684#book_name
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/50684#book_name

JUist 1 ¢ HapyIIEHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JIyist JnL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B I1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B ¢popme ayauodaiina.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Just popmupoBanus mpodeccCHOHaTbHBIX KOMIIETCHIIMH B MPOIIECCE OCBOCHUS Kypca UC-
MOJIB3YETCS] TEXHOJIOTHS PO eCcCHOHATBHO-PAa3BUBAIONIETO O0YUYCHHUS, ITPEeIyCMaTPUBAIOIIAs HE
TOJILKO TIepeIady TECOPETHYECKOT0 MaTepralia, HO M CTUMYJIUPOBAHKE ITO3HABATEIBHBIX JCHCTBUIMA
CTYACHTOB. HpI/I IMPOBCACHNHU JICKIMOHHBIX 3aHATUN HCIIOJIB3YIOTCA My.HLTHMCI{HﬁHBIG IMpE3CHTA-
un. B pamkax n1abopaTOpHBIX 3aHITHN MPUMEHSIOTCS METObI IPOSKTHOTO OOYYCHUS U HCCIIe-
JIOBAaTEILCKUE METO/BI. B TIporiecce caMoCTOSTEIBHON IEATEIIBHOCTH CTYICHTHI HAXOAT W aHa-
JU3UPYIOT TIEPEOBYI0 HAYYHO-TEXHUYECCKYI0 MH(POPMAIUIO, MCIIOJIB3YsI UMEIONIYIOCS JIUTEpa-
Typy ¥ HH()OPMAITMOHHBIE TEXHOJIOTHH.

Cemectp Bun 3ansTui Hcnonb3yemble nHTEpakTUBHBIE 00pa3o- | KonnyecTBo
(JI, ITP, JIP) BaTeJIbHBIC TEXHOJIOTUHU 4acoB
J MonenupoBaHue NpoOJIEMHBIX CUTYya- 18
LW, JIEKUUS-BU3YyaTIA3allHsl.
3 I13 Y4eOHbBIM MJIAHOM HE IPeAYCMOTPEHBI —
JIP BrmonmHeHue 1abopaTopHBIX paboT B Ma- 36

JBIX Tpynmnax; oOpaboTka pe3yslbTaToB
DKCIEPUMEHTA M TIPEACTaBICHUE MOJIY-
YEeHHBIX JaHHBIX B BUJE rpaduKoB U Tab-
JIMIL.

Uroro: 54

Z[J'ISI Jia1l € OrpaHUYCHHBIMHU BO3MOXKXHOCTAMU 3JO0POBbA IPEAYCMOTPECHA OpraHru3alnsa KOH-
Cy.]'IBTaI_[I/II\/'I C UCITIOJIb30BaHHEM BJ'IeKTpOHHOI\/’I IIOYTHI.

4. OueHo4YHbIe CpeAcTBA ISl TeKYLero KOHTPOJIsl yCleBaeMOCTH U IIPOMeKYTOYHO
aTTecTaluu.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /AJIs POBeIeHUs TeKylero KOHTPOJIs.

Texymumii KOHTPOJIb MPOBOAUTCS B (hOpME YCTHOT'O OIpoca Mo pasaesaM ydeOHOH Impo-
IpaMMBbl, BBITIOJHEHHS TECTOB, 3aIUTHI JAOOPATOPHBIX PadOT U BHYTPUCEMECTPOBOM aTTECTAIIUH.

TecToBble 3aaHUS COCTOUT U3 Psfa TEOPETHIECKUX BOIPOCOB MO TEMATHUECKUM pa3Jie-
JaM paboueil mporpaMmbl Y4eOHON AUCITUTIINHBIL.

CucTeMa OIIEHOK BBITIOJTHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIINYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOpOUIO» — KOJINYECTBO MPaBUIbHBIX OTBETOB OT 70% 10 84%);

— «yZIOBJIETBOPUTEIBHO» — KOJMYECTBO IIPABUIIBHBIX OTBETOB OT 55% 110 69%.

IIpuMmepsI TeCTOB AJI51 TEKYHIET0 KOHTPOJIS:
Tect mo Teme "OcHOBHbIE MOHSTHA W 3aKOHbI TepMoauHamuku. IlepBoe Hayamno
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TepMoAMHAMHUKH. Tepmoxumus'':

1. Kakue BeTM4MUHBI 00JIaat0T CBOWCTBaMU (DYHKITUH COCTOSTHHS?

a)A Q,U, H; 6) Q, U; B) A, U, H; r) U, H.
2. Pabota, coBepIiiaemasi CHCTEMOM, paBHa:

a) A: pBHeLL[VCI/ICT; B) A: pCl/lCTVCI/ICT;

6) 5A: pBHELL[é\/CI/ICT; F) A:VCMCTApBHem'

3. YkaxuTe npaBuwibHYIO ((OPMYJIUPOBKY HYJIEBOI'O Hauyajla TEPMOJIUHAMUKHU:

a) eciaM Kaxaas u3 cucteM A u B HaxoauTcs B TEIUIOBOM paBHOBecuu ¢ cucremoit C, To cu-

creMbl A 1 B He BCCTra HaXOAATCs B TCILLIOBOM PaBHOBECHU APYT C APYT'OM.

0) ecnu kaxxknas u3 cucreM A u B HaxonuTcs B TeIioBoM paBHOBecuu ¢ cuctemoit C, To cu-

creMel A u B Haxo4dATCA B TCIINIOBOM paBHOBECUU APYT C APYI'OM;

B) CCJIN KaXKaas nu3 CUCTEM AuB HaXoAUTCA B TCIIJIOBOM KOHTAKTEC C CHCTEMOM C, TO CUCTCMbI

A u B He 00sa3arensHO HaxXo4dATCs B TCIIJIOBOM paBHOBECHUHU APYT C APYI'OM;

F) CCJIN KaXKaas nu3 CUCTEM AuB HaXoaUuTCs B TCIIJIOBOM KOHTAKTEC C CHCTEMOH C, TO CUCTCMbI

AuB Haxo4dATCs B TCIINIOBOM paBHOBECHUU APYT C APYI'OM;

4, Vkaxure MMPAaBUJIBHOC YPABHCHUC IJIF pacucTa TCIIJIOBOI'O 3(1)(1)CKT3. XUMHUYECKOU PCaKInu:
CeHsOH(r) + 7021y & 6CO2 ) + 3H20()

a) AH® = AH?(C,H,OH)—6AH?®(CO,)—3AH’(H,0);  B) AH®=AH?(CO,)+AH’(H,0) + AH?(CH,OH)

0) AH® =6AH?(CO,)+3AH?(H,0) - AH?(C,H,0H);  T) AH® =6AH®(CO,)+3AH?(H,0) + AH® (C,H,OH)

5. Ha pucyHke nmpuBeeHa 3aBUCUMOCTh TEILIOBOTO 3(- AH, kJlx/morb
(exTa HEeKOTOPOW XMMHUYECKOI peakluu OT TeMIepa-
Typbl. YKaKUTE IIPaBUIbHBIN 3HAaK U3MEHEHHUS TEIJIOEM- 100 -
KOCTH B IIPOIIECCE MPOTEKAHNS JAHHON PEAKIINH .
-100 |-
1 1 1

250 300 350 TK
a) ACp > O, 6) ACp < 0, B) ACp = 0,
T') IpY yBeJIMUeHUH Temreparypsl BHadane ACp > 0, 3atem ACp < 0.

Tect no Teme ""TepMoauHamMuKka pa3daBJjeHHbIX PACTBOPOB."

1. neanbpHBIM CUUTAETCS PACTBOP, B KOTOPOM:
a) CHJIBI IPUTSHKCHUS MEXK/y YaCTUI[AMU PAaBHBI CHJIaM OTTaJKUBAHUS;
0) oOpa3yeTcs MaJoUCCOIMUPYIOIIEE BEIIECTBO;
B) BCE KOMIIOHEHTHI — CJ1a0bIe 3JIEKTPOIUTHI;
I') BCE KOMITIOHEHTHI HE B3aMMO/ICHCTBYIOT APYT C JAPYTOM.

2. JlaBieHue napa pacTBOPUTENS HaJl paCTBOPOM HEJIETYYEro BELIECTBA:
a) BCerJa BblIlIe, YeM HaJl YUCThIM PACTBOPUTEIIEM;
0) Bceraa HUXe, YeM HaJl YUCTBHIM PACTBOPUTEIIEM;
B) TaKO€ e, KaK ¥ HaJl YUCThIM PaCTBOPUTENIEM;
T') 3aBUCHUT OT MPUPOIbI PACTBOPUTETIS.
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3. KommMratuBHble CBOMCTBA PACTBOPOB:
a) 3aBUCST OT IPUPOJIbl YACTUI] PpACTBOPEHHOIO BELIECTBA,
0) He 3aBUCAT OT MPHUPO/IbI YACTHI] PACTBOPEHHOTO BEIIECTBA;
B) HE 3aBUCST OT KOHIIEHTpAIHH;
T') HE 3aBHUCAT OT BJIAXXHOCTH BO3AYyXa.
Bribepure HeBepHOE yTBEPKACHHUE.

4. 3akon Payns cipaBeyiMB TOJIBKO JUIS:
a) uea’abHbIX Pa30aBIEHHBIX PACTBOPOB;
0) naeanbHbIX KOHIEHTPUPOBAHHBIX PACTBOPOB;
B) UJCAJIbHBIX U PEabHbIX pa30aBIE€HHBIX PACTBOPOB;
I') KOHLEHTPUPOBAHHBIX PACTBOPOB CUIIBHBIX AJIEKTPOJIUTOB.

5. OcMOTHYECKOE TaBJICHHUE PACTBOPOB JICKTPOIMTOB PACCUYUTHIBACTCS TI0 (hopmyie:
a) © = icRT, rae | — n3oToHnyeckuii K03GPUIUEHT;
6) m = cRT,
B) T = a CRT, rae o — cTenenb quccoiralum;
r) © = K4CRT, rne K, — KOHCTaHTa JUCCOMAITIH.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arreCcTanmu.

@opMa KOHTPOJIA IS IPOBEICHUS IIPOMEKYTOUHOU aTTECTALUU 110 AUCLUIUIMHE — 3a4eT.

CryneHTsl 00s13aHBI CAATh 3a4€T B COOTBETCTBUH C PACIHCAHUEM U YYEOHBIM MIIaHOM. 3a-
yeT sABJseTcs GOpPMOI KOHTPOJISL YCBOCHHUSI CTYJICHTOM Y4eOHOM TPOrpaMMBl IO JUCIUILIIMHE, BbI-
MOJTHEHUS JTa0OPaTOPHBIX U KOHTPOJIBHBIX paboT. 3aveT Mo MpoCIylaHHOMY KypCY MOXKET ObITh
BBICTABJICH HA OCHOBAHUH OLIEHKH JICATEIILHOCTH CTY/ICHTa B CEMECTpE, a UMEHHO - 110 TIocelae-
MOCTH JIEKIIUH, pe3yabTaTaM BBIOJHEHUS KOHTPOJIBHBIX U J1a00paTOpHBIX padoT. 3ammra nado-
PaTOPHBIX PabOT OCYMIECTBISICTCS B TCUSHUE CEMECTPa TOCIIC BRIMOJHCHUS dKCIIEPUMEHTATEHOM
yacTu pabOThl Ha OCHOBaHUH MPOBEPKHU MHCHbMEHHOTO OTYETa W YCTHOTO W/WIM MUCHBMEHHOTO
omnpoca o0yJaronmxcs no Teme gabopatopHoit padoTsl. [Ipu 3TOM JoMyckaeTcst Ha O4HOM opme
oOyuenus mpomyck He 6onee 20% 3aHsATHi, ¢ 00s3aTeTbHON OTPAOOTKOM MPOMYIIIEHHBIX Tabopa-
TOpHBIX paboT. CTyneHThl, Y KOTOPBIX KOJWYECTBO MPOIYCKOB IPEBBIIIAET YCTAaHOBJICHHYIO
HOpPMY, HE BBIMOJIHHUBIINE BCE BUJBI padOT M HEYIOBIETBOPUTEIHLHO Pa0OTAaBIINE B TEUCHUE Ce-
MecTpa, MPOXOAAT coOeceIOBaHNE C MPEToaBaTeeM, KOTOPhIA OMpaIInBaeT CTyIeHTa Ha Tpe-
MET BBISIBIICHUSI 3HAHHUSI OCHOBHBIX IMOJIOKESHHUH TUCHUIUIMHBL. )i monydeHus 3adera oOydaro-
HH/IﬁCSI JOJDKCH JaTh YAOBJICTBOPHUTEIBHBIC OTBETBI HAa BCE BOITPOCHI.

Kpurepum ounenku:

- OLIEHKA «324YTEeH0»: CTYJECHT BJIaJIEET TEOPETUUECKUMH 3HAHUSMU IO JaHHOMY pa3zeny,
3HAeT OCHOBHBIE CBOMCTBA, 00JIACTH MPUMEHEHHS, METOJIBI UCCIICIOBAHNS HOHOOOMEHHBIX MaTe-
pHAaIIOB, TOMYCKAaeT HE3HAYUTENbHBIE OMUOKU; CTYJEHT YMEET MPAaBUIBLHO OOBACHATH HKCIIEPH-
MEHTaJbHBIE TaHHBIC C TPUMEHEHUEM TEOPETUUECKHUX MPECTaBICHUH.

- OLIEHKA «He 32a4YTeHO0»: MaTeprajl HE YCBOECH WJIM YCBOEH YaCTHUYHO, CTY/ICHT 3aTpyAHS-
€TCSl B OTIMCAaHUU OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MAaT€pUAJIOB, HE MOKET MPUBECTH KOHKPET-
HBIE IPUMEPHI MaTEPUAIOB, COOTBETCTBYIOIINX 3aIaHHOMY HA0OPYy CBOWCTB, 3aTPYIHSCTCS MPH-
BECTU MPUMEPHI METOJIOB MCCIIEIOBAHUS OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEPHAJIOB.

BOHpOCbI AJIS MOATOTOBKH K 3a49€Ty MO JUCHUILVIMHE:

1. Mecro xumMHHu cpeau eCTeCTBEHHBbIX HayK. CBs3b XUMHH, GU3UKU, OMOJIOTHH U METULIMHBI.
2. OcHoBbl TepmoauHaMuku. Knaccudukanumm TepMonmHamMuyeckux cucteM. I[lapamerpsi,
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.

29.

30.
31.

32.
33.

34.

YpaBHEHHSI COCTOSIHUSA, Heprus. Temnora u padora.

ITepBblii 3aKOH TEPMOJAMHAMUKN. BHYTpEeHHSA SHEprys. DHTAIbIHS.

CraHgapTHbIE COCTOSIHUS BELLECTB U CTaHJAPTHBIE TEIUIOTHI XUMUYECKUX peakiuil. Tepmo-
xuMmus. Kaopudeckasi HEHHOCTh MUIIEBBIX IPOIYKTOB.

TennoeMKoCTb. 3aBUCUMOCTH TEIUIOBOTO 3(p(deKra peakuuud OT TeMIepaTypbl. 3aKoH
Kupxroda.

Bropoii 3akon TepmonuHamuku. OOpaTuMble U HeoOpaTHMbIe mpouecchl. DHTpomnus. Cro-
coOBbI pacuera YHTPOIHH.

Tennosast Teopema Hepucra. Tpetuii 3akon tepmonunamuki. [locrynar [1nanka. A6comot-
Hasl SHTPOIHSL.

Coboanas sueprust ' m66ca. CBoGoaHas sueprus ['ensmronsia. Kpureprun HanpaBieHHOCTH
IIPOLIECCOB U PAaBHOBECHS B TEPMOJMHAMUYECKUX CUCTEMAX.

[TapunanbHbIE MOJIBHBIE BETUYMHBL. XUMUYECKUN OTEHIHAL. DYTrUTUBHOCTD.

PactBopbl. CiocoObI BBIpaKEeHHUS COCTaBa pacTBOpa. AKTHBHOCTb.

Konnurarusasie cBoiicTBa pacTBOpoB. 3akoH Payms. Kpuockonus. D0ynuockonus.
Konnurarusnsle cBoiicTBa pactBopoB. 3akoH Baut-I'odda. Ocmoc. Auanus.

['ereporennsie cucteMsnl. [IpaBuino ¢a3 ['mdOca.

TepMmoaMHaMHKa OJHOKOMIIOHEHTHBIX CHCTEM. PaBHOBECHS KHUIKOCTb — Iap, KUJIKOCTb —
TBepaas (asa, TBepaas daza — map.

TepmonHaMKKa IByXKOMIIOHEHTHBIX CUCTEM. JlMarpaMMBbl 1aBJIEHHUE ITapa — COCTAB, TEMIIE-
paTtypa — cocTaB. A3€0TpOIIbI.

KoHcTanTa XMMUYECKOro paBHOBecHs. TepMOIMHAMUYECKUN 3aKOH JCHCTBYIOLIMX Macc.
Nzorepma Baut-T'odda.

Oueprus ['m60ca 1 HanPaBJIEHHOCTh XUMUYECKHUX PEAKIIHIA.

VYpaBHeHus u300apbl 1 U30X0pbl XUMUUecKkor pekakiuu. [Ipuniun Jle-IaTtense.

Teopus cunbHBIX AneKTponuToB [lebast-Xrokkens. BeicanuBanue.

Kunerndeckuit 3aKkoH JEHCTBYIONINX Macc. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TeMIIepa-
Typbl. YpaBHEHHE AppeHuyca.

HeoOpaTtumble peakiiuu HyJI€BOIO U IEPBOro MopsiAkoB. Bpemst nonynpespaiuenus. Paguo-
YIJIIEPOAHBIN METOJ ONIPENIEIIEHHs] BO3pacTa.

HeoOpaTumblie peakiiy BTOPOro U TPEThero nopsiakos. Bpems nonynpeBparienus. MeTo bl
OIIpeEIICHUS IOPAIKA PEAKIIUH.

Cnoxnsie peakuun. OOpaTUMBbIe, MapaielbHbIE, TOCIEI0BATEIbHBIC U IIEMTHBIE PEAKIUH.
OCHOBHBIE XapaKTEPUCTUKU aTOMa: OpOUTAIBHBIN pajuyc, MOTEHIIMAl HOHU3ALUH, CPOJICTBO
K JIEKTPOHY. DJIEKTPOOTPULATENIBHOCTD.

KBanToBo-mMexanuueckas moaenb aroma. [locrynar Jle-bpoiins. BonnoBas ¢ynkuus. Ypas-
Henue [penunrepa.

KBanrtoBeie uncna. Atomusie opoutanu. [Ipuniun 3anpera [aynu. [Ipasuna Xynna u Kieu-
KOBCKOTO.

CrpyKTypa NepuoIu4ecKol CUCTEMBI U €€ CBA3b C JIEKTPOHHOM CTPYKTYpOH aTOMOB.
Xumunyeckas cBa3b. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOU CBSI3U: JIMHA, SHEPTUs, KpaT-
HOCTb.

Tunsl XUMHUECKOH CBSI3U: KOBaJICHTHAsI, HOHHAsI, MeTaindyeckasi. CBOCTBa BEILIECTB C pa3-
JIMYHBIM THUIIOM CBSI3H.

MeTton BaJieHTHBIX CBsizei. Metoa Momnekyisipabix opoutaneit (MO JIKAO).

['mbpuan3anys aTOMHBIX OpOUTaNeil U MPOCTPAHCTBEHHOE PACIOJIOKEHHE aTOMOB B MOJIe-
KyJIe.

MexMmonekynsapHoe B3aumoericteue. Cunbl Ban-nep-Baansca. Bogopoanas cBsizb
JloHopHO-ak1enTopHas cBsi3b. KoMIiekcHbIe coemMHEeHHS. THUIMIMYHBIE KOMITJIEKCO0Opa3oBa-
TEJU U JINTAH/IBI.

CrpoeHne KOMIUIEKCHBIX COEJUHEHNUN C TOUKH 3pEHUs TEOPUU BAICHTHBIX CBS3€H U TEOPUU
KPUCTAJTIMYECKOTO MOJIS.
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35. CtpoeHune KOMIUIEKCHBIX COEAMHEHUH ¢ TOUKH 3PEHUSI TEOPUU MOJEKYISAPHBIX OpOuTasieil.
KommiiekcHble coeluHeHNs B XUMUU U OMOXUMUH.

36. PactBopenme — Kak (U3MKO-XMMUYECKHIA Tporecc. Teopus 3JIeKTPOTUTHYECKON TUCCOUa-
1uu. CuibHbIE U Cl1a0ble AIEKTPOIMUTHI.

37. Kucnotsl u ocHOBaHUS B XUMHH. [IpOTOHHAS U 3NIEKTPOHHAS TEOPHHU.

38. HMuccommarnus Boasl. BogopoaHsiii moka3atens. [ 'uapoaus conei.

39. [ucnepcubie cucreMsl. Knaccugukarus. Y cTOHYNBOCTS.

40. MonexkynsipHO-KMHETUYECKUE U AIEKTPHUUECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM.

OueHoYHBIE CpeCTBA ISl MHBAJIHMJIOB M JIMI C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3]10pO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JIUIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU IPOBEJICHUU MPOLEAYPHl OLCHUBAHHS PE3yJIbTaTOB OOYYEHHSI MHBAJIH/OB M JIHIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBbA MPEAYCMATPUBACTCA HUCIIOJIB30BAHHUEC TCXHUUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAFOIIUXCS C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbS
Y WHBAJIUIOB TPOLEAypa OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS IO JAUCIUIUIMHE MOXKET MPOBO-
JUTHCA B HECKOJIBKO 3TaIloOB.

[Tpouexnypa oleHUBaHMs pe3yIbTaTOB 00y4YESHNSI MHBAJIHM/IOB U JIUI] C OTPAaHHYCHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS I10 TUCITUIUIMHE (MOJIYIIIO) TIPEyCMaTpHUBACT Ipe0CcTaBlIieHNe HH(pOpMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 37I0POBbSI U BOCIIPUATHUS HH(POPMALIUH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JList AL ¢ HapyIeHNssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

5. IlepevyeHb OCHOBHO¥ U 10NIOJHUTEJIbHOH YUeOHOI TUTepaTypbl, HeOOXOAMMOM 115
OCBOCHHUS TMCHMILUINHBI (MOIYJIs1).

5.1 OcHoBHas JiTEpaTypa:

1. Epemun, B. B. OcHOBBI 00111€# 11 (hU3UYECKOI XUMUH : yueOHOE TTOCOOHE JIJIS CTYICHTOB
By30B / B. B. Epemun, A. fI. bopmesckuii. - Jlonronpynusiii : Untemnexr, 2012. — 847 c¢. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T. : y4eOHHK IS aKkaje-
mudeckoro Oakanaspuara . T. 1 / H. JI. 'munaka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3f., nepepab. u jgorn. — Mocksa : IOpaiit, 2018. — 353 c¢. — Pexxum goctyna https://biblio-
online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [DIeKTpOHHBINH pecype] : B 2-X T. : yUeOHUK AJIs aKaje-
mudeckoro Oakanaspuara . T. 2 / H. JI. 'munaka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3f., nepepab. u gorn. — Mocksa : IOpaiit, 2018. — 379 c¢. — Pexxum noctyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmetos, H. C. O0mias u HeopraHudeckasi Xumusl [ DJIeKTpOHHBIN pecypce] : yueOHUK /
H. C. Axmetos. - 8-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2014. — 752 c¢. Pexxum moctyma
https://e.lanbook.com/book/50684#book name
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5.2 JlonosiHUTEIbHAS JIATEPaTypa:

1. Bynanos, B. B. Xumudeckas TepMoiMHaMuKa [ DIIEKTPOHHEIHN pecypc] : yue0. mocodue
/ B. B. bynanos, A. 1. Makcumos. - 3-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 320 c. —
https://e.lanbook.com/book/89932

2. T'enppman, M. . Kommonanas xumus [ DnekTpoHHbIN pecypce] : yueonuk / M.U. T'enbd-
maH, O.B. KosaneBuu, B.Il. FOctparos. — CII6. : Jlanb, 2017. — 336 ¢ — Pexxum pocryma
https://e.lanbook.com/book/91307

Jlj11 ocBOEHUS AUCHMILTUHBI MHBAIMAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u « FOpaum».

5.3. Illepuoauyeckue u3IaHusl:

. Bectauk MI'Y.Cepusi: Xumus.

. Xumus ¥ xu3Hb XXI Bek.

. Bectauk CIIOI'Y.Cepusi: Xumusi.

. I3Bectusa BY30B.Cepusi: XuMus 1 XUMUYECKast TEXHOJIOTHS.
. Teopernueckas 1 3KClIEpUMEHTAIbHAS XUMHUSL.

. Xumus.Pedeparunsiii sxypaan. BUHUTH.

. Konmouneiit sxxypHait.

NN Nk WDN

6. Ilepeyenb pecypcoB MH(GOPMAIMOHHO-TEJEKOMMYHHUKANUOHHON ceTn «HHTep-
HET», He0OXOAMMBIX /IJIs1 OCBOECHHSI THCIMILIUHBI (MOIYJIsA).

1. http://elibrary.ru/ Hay4nas snekTpoHHas OnbImoTexa

2. http://www.ecolife.ru XXypuan "Dkonorus 1 *Ku3Hp"

3. http://www.chemnet.ru Xumuueckas nHGpOpMaAIIMOHHAS CEThH

4. http://www.vntic.org.ru/ Beepoccuiickuii HayYHO-TEXHUYECKUH HH(OPMAaIOHHBIN
rentp (BHTHUII)

5. http://www.gpntb.ru/ TocynapcTBeHHas myOaryHas HAy9HO-TEXHHYECKash OMOIHOTEeKa
(TTIHTB)

6. http://window.edu.ru/ Exunoe okHO gocTyma K nHGOPMAIIMOHHBIM pecypcam

7. https://kubsu.ru/node/1145 DnexTpoHHbIe pecypcbl onbmmorekn Kyol'y

7. MeTonnyeckne yKa3aHusi JJisl 00y4alOUUXCA MO OCBOCHHI0 TUCIHHUILTHHBI (MO-
ayJist).

VYcnemrHoe OCBOEHHE AMCHUILIMHBI IpeAnojaraeT akTHUBHOE, TBOPUYECKOE YdacTHe
CTyJICHTa MyTeM TUIAHOMEPHOH, TOBCEAHEBHOM paboThl. [ ocBoeHUs AUCHUIUTMHBI " Xumus'"
MIPU CaMOCTOSITEIbHON Pa0OTHI CTYACHT JOKEH UMETh:

1. KoncnekT neknuii B OyMa)XHOM WIIH SJIEKTPOHHOM BHJIE.

2. YueOHuK (yueOHOE TocoOue) B COOTBETCTBUHU CO CIIMCKOM JIUTEPATYPhI.

3. Terpanp st 1TaOOPATOPHBIX PadOT.

Pabora ¢ KOHCIIEKTOM JIeKIUii

[TpocMOTpUTE KOHCHEKT Cpa3y IOCJE 3aHATUH, OTMETHTE MaTepuasl KOHCIEKTa JIEKIUH,
KOTOPBI BBI3BIBACT 3aTPyIHEHMS i1 NoHMMaHusA. llomblTaliTech HaWTH OTBETHl HA
3aTpyIHUTENIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyEMYIO IUTepaTypy. Eciiu camocTosiTensHo He
yAaJIOCh pa3o0paTbcsi B Marepuaie, chopMyIUpPYyHTe BOIPOCHl U OOPATHTECHh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAIMN WK Onrkaiimei ynekuuu. PerynspHo oTBoAuMTE Bpems s
MOBTOPEHMSI TPOWIEHHOIO MaTrepuaia, INpOBEPss CBOM 3HAHUSA, YMEHHS W HaBBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.
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BoinosiHeHue 1a00paTOPHBIX padoT

JlaGopaTopHble pabOThI BHIMOJHSIOTCS OO0YYaIOMMMHUCS B MaJIbIX Tpymnmax (00bdHO 2-3
yesoBeka). B Hadane Kypca MpOBOAUTCS MHCTPYKTAXK 110 TEXHUKE O€30MaCHOCTH PabOThI B XUMHU-
YECKOM J1abopaTOPUU U COCTABIIAETCS rpauK BBIMOJIHEHUS TaOOpaTOpHBIX padoT. Brinonnenue
1a060paTOPHOI pabOTHI BKITFOYAET B CEOSI CIACAYIOIINE ITAIIbI:

1) MOATrOTOBUTEIBHBIN 3TaIl (CAaMOCTOSATENIbHASI padoTa CTYACHTOB);

2) moyryueHue IOIyCKa K BHIIOJHEHUIO SKCIIEPUMEHTAILHON YacTu J1a00paTopHOM paboThI
(xoHTaKTHas paboTa ¢ mpenojaBaTesieM Kax 01 MaJloil TpyIIb);

3) BBIMIOJIHEHUE PKCIIEPUMEHTAILHOW YacTH Ta00PaTOpHON pabOThI MO KOHTPOJIEM TIpe-
0/1aBaTes;

4) aHanM3 MOy4YEHHBIX PE3YIbTATOB, (POPMYIMPOBKA BBHIBOJIA U MIOATOTOBKA K 3aIllUTE Ja-
O6opaTtopHOi paboThI (MOKET BBIMOJIHATHCS KaK CAMOCTOSTEIbHAs padoTa CTyIeHTa JOMa, UITH O]
KOHTPOJIEM TpenoaBaressi B TCUeHUE BPEMEHH, BIJICIIEHHOTO Ha T1a0OpaTOpHBIE PadOThI MU B
X0Jle ”HOW KOHTaKTHOU pabOoTHI C MPernojaBaTesieM);

5) 3amuTa 1abopaTOpHOI pabOTHI (KOHTAKTHAS PaboTa C TPEIOIaBaTEICM).

[Tocrne BBIMOTHEHUS BCEX 3TUX 3TAIOB JIabopaTopHas paboTa CUUTAETCS BHIMIOJIHEHHOM.

IMoaroroBuTEILHBIH 3TAI

[lepen 3ansaTHEM, 00YYAIOUTMMCS HEOOXOAUMO MOATOTOBUTCA K BBITIOTHEHUIO JIabopaTop-
HOM paboThl. TeopeTnueckast oAroToBKa HEOOX0AUMA JJIsl IPOBEACHUS SKCIIEPUMEHTA U 10JKHA
MIPOBOAMUTHCA O0YYAIOIIMMHUCS B TIOPSIKE CAMOCTOSTENIbHOM paboThl. Ee crneayeT HaunHaTh BHU-
MaTeJIbHBIM pa300poM pyKOBOJICTBA K TabopaTopHoii pabote. TeopeTnueckast moAroToBKa 3aBep-
[IaeTCs MPeIBAPUTEIILHBIM COCTaBICHUEM OTUETa B JJA0OPATOPHOM KypHAJe CO CIEAYIOIIUM TO-
PAIKOM 3aluCen:

Hazpanue paboThl.

ens paboThI.

O6opynoBanue.

XoJ paboThI, KOTOPBIN B TOM YHCIIE BKIIIOYAET PUCYHKH, CXEMBI, TAOJIHIIBI, OCHOBHEIE (POP-
MYJIbl ISl OTpe/ieIeHNs] BEJIMUMH, a TaKXKe pacyeTHble (POPMYIIbI JUIs ONpe/eIeHus MOrPerHo-
CTEH N3MEPSIEMBIX BEJIMIHH.

ITosryyeHnne qonycKa K BbIIOJHEHHIO IKCIIEPMMEHTAIbHON YaCTH JIa00pATOPHOMH
padoTbl

[Tpuctynas k nabopatopHelM paboTaM, HEOOXOAUMO MOJIYYHUTH Yy JabopaHTa MPUOOPHI,
TpeOyeMbIe ISl BBIIOTHEHHS paboThl. Pa300parhcsi B HA3HAYCHUN MaTePHAaIOB, XUMHUYECKOH 110-
CyJibl, IPUOOPOB U MPUHAIEKHOCTEH B COOTBETCTBUH C MX TEXHUUECKUMH JaHHBIMU. [lomyunts
JIOITYCK K BBITIOJTHEHUIO Ta00paTOPHO# paboTHI y mpernoaaBatels. JJomyck cTyIeHTHI MOIyJatoT B
pe3yJbTaTe YCTHOTO ONpoca IMPEroAaBaTesieM O MOPSAIKE BBIIOJIHEHUS SKCIIEPUMEHTa, Mpeay-
CMOTPEHHOTO JTaHHOH 1a00paTopHOil pabOTOM.

BbinosiHeHHe IKCIIEPUMEHTAJBHONH YacTH J1a00paTOPHOil padoThI 0] KOHTPOJIEeM
npenoaaBaTeis

3areM oOyuaromyecs: BBHIIOJHSIOT SKCIIEPUMEHTAIBHBINA 3Tan J1abopaTopHOU padoThI, B
X0JIe KOTOPOTO 3alHCHIBAIOTCS BCE H3MEPEHHBIE BEIMYMHBI C 0053aTEIFHBIM YKa3aHUEM HX pa3-
MepHOCTH B yncToBUK. He 1omyckaeTcsi MCNO/Ib30BaHHE YePHOBUKOB /ISl 3alIMCH KCIIepH-
MEHTAJbHBIX JaHHBIX, 3aMIMCh KAPAHAALIOM U HHbIE CTIOCO0BI, JaI0IIHe BO3MOKHOCTH KOP-
PEeKTHPOBKHM MOJY4YeHHBIX pe3y/JbTaToB. B ciydae, eciiu B METOAMYECKUX YKa3aHUSAX K J1a0o-
paTopHO paboTe MPeI0KEHBI TAOIHIIBI WITH TIA0JIOH JIJIS 3aITHCH SKCIIEPUMEHTATBHBIX JaHHBIX,
TO 3ATOJIHSIOTCS 3TH TaOIMIIbI WK 1a0JI0H. B MHOM ciiydae 3anuch SKCIIepUMEHTAIbHBIX TaHHBIX
JIeNTaeTcsl CTYACHTOM B TIPOM3BOJILHON (hopMme.

[To oxOHYaHMU BBIMTOJHEHUS HKCIEPUMEHTA CTYACHTHI JIOJKHBI IPUBECTU CBOE pabouee
MECTO B MOPAJOK U BBIMBITh UCIIOJIB3YEMYIO XUMUYecKyto nocyay. [locie atoro pabouee mecto
C/IaeTCsl MPEeIo1aBaTelo WK TabOpaHTy U B TaOOpaTOPHBIHM KypHAJ CTYy€HTA CTABUTCS OTMETKA
O BBINIOJTHEHUH 3KCIIEPUMEHTANILHOM yacTH Jab0paTopHOi paboThl ¢ 00sA3aTeIbHBIM yKa3aHUEM
JIaThl €€ BBHITOTHEHHUS.
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AHaJIN3 NOJIYYEeHHBIX Pe3yJIbTAaTOB U (popMyIHpPOBKA BHIBOAA(OB)

MoskeT BBIIOJTHATHCS KaK CaMOCTOSITeNIbHAs padoTa CTyIeHTa JOMa, UIH MOl KOHTPOJIEM
IpernoJiaBaTesis B TeUCHHE BPEMEHH, BBIJCICHHOTO Ha JIAOOpaTOpHbIE pabOThl WM B XOJ€ WHOU
KOHTaKTHOU paboThl ¢ npenogaBareneM. CTyIeHThI TOJKHBI BHITIOJHUTH BCE HEOOXOAUMBIE pac-
YeThl COTJIACHO METOIUYECKUM YKa3aHHSIM K BBIITOJIHEHHUIO JIaOopaTOpHBIX padot. B maboparop-
HOM >KypHaJie IPUBOASTCS BCe HEOOXOIMMBbIE pacUeThl C YKa3aHHEM pa3MepHOCTEN MOTyUYEeHHBIX
BEJIMYHH, a TAKKE BCE TpapUKU M PUCYHKU B COOTBETCTBUU C TpeOOBaHMS Ja0OPAaTOPHOTO MpaK-
TUKyMa.

B ciydae, eciiu B xoze 1abopaTopHOil paboTh HIMEET MECTO IPOTEKaHUE XUMUYECKUX pe-
aKIIM, BCE OHU JIOJKHBI OBITh 3alMCaHbl B JJAOOPATOPHOM >KypHAJe B MOJIEKYJISIPHOM, ITOJTHOM
MOHHOM U COKPAILIEHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHHHM IOJIYYEHHBIX PE3yJIbTAaTOB CTYIEHTHI JOJKHBI COPMYINPOBATH U
3anucaTh BBIBOJ, KOTOPBIN JTOJKEH OBITH COTJIACOBAH C 3asBJICHHBIMU IIETSIMHU W/WIH 337adyaMH
nabopaTtopHoit paboThl. BeIBOJ TOMIKEH copepkaTh HEOOXOIUMYIO KOJIMYECTBEHHYI0 HH(OpMa-
IUIO.

[Ipu moAroToBKe K 3ammuTe 1a60paTopHON paboThl HEOOXOAUMO OTBETUTH HA MPEITI0KEH-
HbIE KOHTPOJIbHBIE BOIIPOCHI, KOTOPbIE UMEIOTCS MOCIIe KaXA0i JabopaTopHoii paboTel. Ocoboe
BHHUMaHUE B X0JI¢ TECOPETHUUECKOMN MOATOTOBKU JIOJKHO OBITH OOpallleHO Ha MOHUMaHue Pu3nye-
CKOM CYITHOCTH Tporiecca(0B) U3ITYJAIOUINXCS B X01€ paOOTHI. J[j1s1 CaMOKOHTPOJISE B KXKI0M pa-
0oTe mpuBeACHbl KOHTPOJIbHBIE BOMPOCHI, HA KOTOPbIe 00yYaronuiicss 00s3aH AaTh YeTKue, mpa-
BUJIBHBIE OTBETHI.

3ammTa J1a60paTopHON padoThl

3ammTa J1abopaTopHBIX pabOT MPOUCXOIUT B BUAE COOECETOBAHUS C MPEIOJaBaTeIeM 10
nabopatopHoit paboTe ¢ 00s3aTeNbHON MPOBEPKOI MpernogaBaTesieM J1abopaTOPHOTO KypHaia
cryaenTa. [l ycrenrHoi 3amuThl 1a00paTopHOil paboThl CTYEHT TOJHKEH MPEJOCTaBUTh Ja00-
paTOpHBIN XypHaJI, 0OPMIIEHHBIN B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAHUSAMH, BKIIIOYAs]
HaJM4YHe OTMETKHU O BBIMOJTHEHUH SKCIIEPUMEHTAILHON YacTu paboThl. B Xoe ycTHoi O6ecenbl ¢
IpernoJiaBaTesieM CTYJEHT JIOJKEH MPOJAEMOHCTPUPOBATh 3HAHME LeJIel M 3a/1a4 BBITIOJIHEHHOU
paboThI, 3aKOHOB, KOTOPHIE JIEKAT B OCHOBE HAOIIIOJAEMBIX B X0JI€ paOOTHI SBJICHUH, TIPOIEMOH-
CTPUPOBATh YMEHUE aHAIU3UPOBATh MOTYYEHHYIO HH(OPMALIMIO U JIeNIaTh Ha €€ OCHOBE BBIBO/IBI.
B sToMm cnydae B 1ab0opaTopHOM JKypHaJle Ha COOTBETCTBYIONIEH pabOTe CTABUTCS MTOMETKA «3a-
YTEHO», POCIHCH MpenojaBaTesl, IPUHABIIEro paboTy, U AaTa 3aiuThl padoTsl. ITocne sToro na-
OopatopHas paboTa cuuTaeTcs BbINOJIHEHHOU. Jlomyckaercs 3amuTa 1a00paTOpHbIX pabOT UHAM-
BUAYaJIbHO WJIM B COCTAaBE MaJIbIX TPYII OOYUYaIOIIMXCsl, COBMECTHO BBINMOJIHSABLIMX JAHHYIO pa-
oory.

B ocBOoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMLIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
3I0pPOBBs OOJIBIIOE 3HAYECHNE UMEET HHAUBUAYaTbHAs yueOHast padoTa (KOHCYIbTAIIUN) — JOTOJ-
HUTEJIbHOE pa3bsiICHEHNE yueOHOro MaTepHara.

WunuBrayabHbIe KOHCYNIBTAllMM 10 TPEIAMETY SBISIFOTCS BaXHBIM  (DakTopom,
CHOCOOCTBYIOUIMM ~ MHIMBUAYAIN3alUHd OOYyYeHHS] W YCTAHOBJICHHIO KOHTAaKTa MEXIY
npernoiaBaTesieM U 00YJaroIUMCs] HHBAIAOM HITH JTUIIOM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/10pPOBBA.

B ocBOCHMW MUCHMITIMHBI WHBAIMIAMA H JIMIIAMH C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsI OOJIBIIIOE 3HAUCHHE UMEET MHIUBHUIyaIbHast yueOHas paboTa (KOHCYIbTALUHU) — OO
HUTEIFHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

WuauBuyanbHble KOHCYIbTAMU MO MPEAMETY SBISIOTCS BaKHBIM (DakTOpoOM, CrocoO-
CTBYIOUIMM WHIUBUIYATU3aIMN O0YICHUS W YCTAHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTa MEXKIY
IpernoiaBaTesieM U 00yJaromuMCs HHBAIUOM M JTUIIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3JI0POBBA.

8. IlepeyeHbr MH(POPMANUOHHBIX TEXHOJOTHI, MCIOJIb3yEeMbIX MPHU OCYHIIECTBJIECHUH
00pa3oBaTe/ILHOIO MPoOIEcca MO0 JUCUUILIHHE (MOLYJIIO).
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8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

Jliia moucka nHGOpMaIluu MpU MOATOTOBKE K TEKYLIEMY U MPOMEKYTOUYHOMY KOHTPOJIIIO
HeoOXxoauMo Hanmruue kommbioTepa ¢ Web Opaysepom, noakimoueHHoro k cetu "MuTepHeT" ¢ 10-
CTYIIOM K TIOMCKOBBIM CHCTEMaM OOIIero Ha3HAuYCHUS.

B xoze BbIMOJIHEHUs 1a00pPaTOPHBIX PadoOT, 00YYaIONIHeCs UCIOIb3YIOT MEPCOHATBHBIN
KOMIIBIOTEp AJIs1 00pabOTKU pe3ybTaTOB IKCIEPUMEHTA U MPEJICTABICHUS MTOTYYSHHBIX JaHHBIX
B BUJI€ TpaUKOB U TaOIHII.

[Ipu npoBeneHnH JTEKIIMOHHBIX 3aHATUN UCTIOIb3YIOTCS MYJIbTUMEIUNHBIC TPE3CHTALIMH

8.2 [lepeueHb HE0OXOAUMOT0 MPOTrPAMMHOIO O0ecreYeHusl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 [lepevenb HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koucysnprant [Tmtocy (http://www.consultant.ru)

2. DnextponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. [TomHOTEeKCTOBAs Hay4YHas 6a3a JaHHBIX MEXIYHAPOIHOTO M3AaTebcTBa Elsevier
(http://www.sciencedirect.com)

9. MaTepuajbHO-TeXHHYeCKas 0a3a, HeoOX0AUMasi AJsl OCYLIeCTBJIeHHsI 00pa3oBa-
TeJBHOI'0 MPoLecca M0 AUCHHUILINHE (MOIYJIIO)

3anATus oOecriedyeHsl BCeM HEOOXOAMMBIM JUISl TIPOBEICHHS JIAOOPATOPHBIX PadOT MO
yueOHOM TUCIUIIINHE «XUMHUSD» CHa0kKeHa PYKOBOJCTBAMH JIJIsl BBIMOJIHEHUS Ta00OPAaTOPHBIX pa-
00T, yueOHO-Ta00paTOpPHBIM 000PYTIOBAHUEM, PEAKTUBAMU JIJIS IKCTIepUMeHTa. B pacnopshkeHun
nabopaTtopun UMEITCS Ta0OPaTOPHbIE YCTAHOBKHU ISl UCCIIEAOBAHUSI OCHOBHBIX XapaKTEPUCTUK
MeMOpaHHBIX TIpolieccoB. JJist MpoBeACHUS JICKITU-BU3yaTU3aliil U JTEKINH-KOHGEpEHITUN nMe-
eTcsl MyJIbTUMEeINiHAs anmapaTypa 1 HOyTOYK.

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIHUITIINHBI (MO—

No Bun pabor
JUyJIsl) ¥ OCHAIIICHHOCTh

1. JlexumoHHbIe 3aHATUS | JIEKIIMOHHAS Ay AUTOPHsI, OCHAIICHHAS MPE3CHTAIIMOHHON TeX-
HUKOW (TPOEKTOp, HKpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIMM TporpaMMHbIM oOecrieueHuem (I10) nns nemoH-
CTpalNi MYJIbTUMEIUNHBIX TPE3EeHTAIUH.

2. JlaGoparopubie  3aHs- | JlabopaTopusi, yKOMIUIEKTOBAaHHAs CHIEUAIN3HUPOBaHHON Mele-
THUS JbI0 U TEXHUYECKUMH CPeJICTBAaMU 00yUYeHHsI, HEOOXOIUMBIMU
JUISL BBITIOTHEHUS JTAOOPATOPHBIX PaboT: BEChI JTabOpaToOpHBEIE,
mKad CyHNIMIbHBINA, MEIIANKH MarHuTHble, pH-MeTpbI-MOHO-
Mepbl; KOHTYKTOMETP; MYJIbTUMETP; MUKPOMETP; He0OX0o1umast
nabopaTopHas Hocya, IpuOOpbl U pEaKTHBBI.

3. ['pynnoBeie (MHIUBH- | JIEKIIMOHHAS ayUTOPUS
NyajabHble) KOHCYNbTa-
1897071

4. CamocrositenbHass pa- | KaObuner s camocTosTenbHON paboThl, OCHAIIEHHBIH KOMIIb-
6ota FOTEPHOM TEXHHMKOM C BO3MOYKHOCTBIO IMOAKIIOYEHUS K CETH

«HTepHeT», MporpaMMoi SKpaHHOTO YBEJIMYEHHUs U olecre-
YEHHBIN IOCTYIIOM B AJIEKTPOHHYIO HH(POPMaIIMOHHO-00pa30Ba-
TEJIbHYIO CpeJly YHUBEPCHUTETA.
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