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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (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.

JucuuninuHa «XuMus» oTHocuTces K 6a3zoBoil wactu bnoka 1 «/luctuminael (Moxynn)»
yueOHOro IJaHa.

N3ydennto qucuuIuinHbl « XUMUS» JOHKHO MPEAIeCTBOBATh U3yUeHHe JUCIUILINH «Ma-
TeMaTU4YeCKUi aHau3y», «MoinekynspHas puznka» U «bruoxumus».

1.4 IlepeyeHb MIAHMPYEMBbIX pPe3yJabTATOB 00y4eHHUs MO AMCHMILIMHE (MOAYJII0), CO-
OTHECCHHBIX C IINIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA Oﬁpa30BaTEJILHOﬁ nmporpamMmal.

N3yuenne nanHo# yaeOHOM TUCITUTIIIMHBI HAIPABJICHO Ha (POPMUPOBAHUE Y OO YIAFOIITIXCSI
obmenpodeccruonanpHoi kommereHuu OITK-1.



No Nunekc | ConepxaHue Komrie- B pesynbrare nzyuenus yaeOHON AUCIUILTTHBI

Hl; KoMIle- | TeHuuu (i e€ ya- 00yyaroImuecs 10JKHbI

" | TeHUUU CTH) 3HATh yMeTh BJIA/IeTh

1. OIIK-1 | cnocoOGHOCT  Tped- | TEOPETUYECKUE | MPUMEHSTh XH- | HABBIKAMU U
CTaBIISITh /IEKBATHYIO | OCHOBBI, TOHS- | MUYECKHE 3a- | METOJaMH  pe-
COBPEMEHHOMY TUS, 3aKOHBI M | KOHBI JUIS pe- | HIeHus  3ajad
YPOBHIO 3HAHHMH HAay4- | METOJbI HCCJIe- | IIEHUSI ~ €cTe- | M0  OCHOBHBIM
HYIO KapTHUHY MUpPA Ha | IOBaHUN B XU- | CTBEHHOHAy4- | paszlielaMm  Xu-
OCHOBE 3HAHHS OCHOB- | MUU HBIX 3a/1a4 MHUH
HBIX TIOJIOKEHUH, 3a-
KOHOB M  METOJIOB
€CTECTBEHHBIX HAyK U
MaTeMaTHKH

2. CTpyKTYpa M coepkaHue IMCUMILINHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT.

OOmast TpyA0EMKOCTh TUCIHUILIMHBI COCTaBIseT 2 3ad.el. (72 daca), MX pacnpeaeieHue
10 BHJIaM Pa0OT MPECTABICHO B TaOJIHIIE:

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)
5
KonrTakTHas padora, B TOM 4ucje:
AyauTOpHBIE 3aHATHS (BCEro): 36 36
3aHsTHs JEKIMOHHOTO THIa 18 18 - - -
JlaGopaTopHble 3aHATHUS 18 18 - - -

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, TPaKTUYe-
CKHE 3aHATHSA)

WNnas koHTaKkTHasA padora:

KonTtposns camocrositensHol paboTsl (KCP) 4 4
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
ITpopaboTka yueOHOTO (TEOPETHYSCKOr0) MaTepuaa 16 16 - - -
IToaroroBka K TEKyleMy KOHTPOJIIO 15,8 15,8 - - -
KonTpoub:
ITonroToBka K 9K3aMeHy - -
OO0mas Tpy10eMKOCTh Jac. 12 12 - - -
B TOM 4YHCJIe KOHTAKTHAs 362 | 362
padora
3a4. ef 2 2

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B yueOHON pabOTHI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUIITUHBIL.
Pazgenbl quctumuiHbl, U3ydaembie B 5 cemectpe (ounas ghopma)
[Tpumeuanue: JI — nexuun, [13 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopaTopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa



2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:

CKOM TEpMOJMHA-
MUKH.

Hayaja TePMOJAMHAMUKHA K XUMHUYECKUM U (HU3UKO-
XUMHUYECKUM Iporieccam. TepMoAMHAMUYECKUE CU-
creMbl. OCHOBHBIC TIOHATHA U ompeneneHus. Koop-
JUHAThl U TOTEHLHAJIBl TEPMOJMHAMHYECKUX CHU-
crteM. O6o001eHHast paboTa. YpaBHEHUSI COCTOSIHUSI.
HyneBoil 3akoH TepMOIWHAMUKH (3aKOH TepMUYe-
CKOro paBHOBecHs). BHyTpeHHssI sHEprus, dHTaIb-
nus. Marematuyeckue U (U3NYECKHE CBOICTBa
BHYTPEHHEH SHEpPTrUH, SHTAJBIINU, TEIUIOTHI U pa-
60T1s1. 3akoH ['ecca u ero cneactBus. Pacuet Temno-
BbIX 9P PEKTOB XUMHUUECKUX pEaKui pH CTaHAaPT-
HBIX YCIIOBHUSX. 3aBHCHMOCTH TEIUIOBOTO 3(hdexTa
XUMHUYECKOW peaknuu OT Temmeparypsl (3aKkoH
Kupxrogda).

Bropoif 3akoH TepMOIWHAMUKH U €ro (HOpMyIu-
poBka. TpeTuil 3aKOH TepMOAMHAMUKH. [IpuHUHD
HEJOCTH)KUMOCTUA aOCOIOTHOTO HYJS. YpaBHEHH
BTOPOr0 Hayaja TEPMOJMHAMHMKU. DHTPOIHUSA KaK
(GYHKIIHSI COCTOSTHUS U METOBI €€ BeruucieHus. He-
paBeHcTBO Kiay3uyca. Pacuer sHTponuum ans pas-
JUYHBIX TporeccoB. DHeprus [mb6Oca, sHEprus
I'ensMrosbia. Y cinoBusi paBHOBECHUS U KPUTEPUH Ca-
MOIIPOU3BOJIBHOTO TPOTEKAHUs MPOLECCOB B H30-
0apHO-U30TEPMHUUECKUX M H30XOPHO-U30TEpMUYE-

KoanuectBo yacos
Breaynu-
Ne HaumenoBanue pa3nenos Beero Ayg:g;z Has TOpI-}I]a}I
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OcHOBBI XMMHYECKON TEPMOJIMHAMUKH. 10 4 — — 6
2 XUMHYECKUE paBHOBECHUS. 3aKOH ACHCTBYIOIINX 8 2 B 2 4
" |macc. TepMoanHamMuKka pacTBOPOB.
3. |Pa30BbIE paBHOBECHSI. 10 2 — 4 4
4 XumMmndeckas Kunetnka. KnHeTnueckuu 3aKoH Ageu- 10 5 B 4 4
CTBUS Macc, ero NpruMeHEHHE.
5.  |KBaHTOBO-MeXaHUUYECKASA MOJIENb ATOMA. 6 2 — — 4
6. |XuMuueckas CBS3b. 4 2 - - 2
7.  |Teopus 37IEKTPOJIUTUYECKON JUCCOIHAITIH. 10 2 — 4 4
8. |[lucnepcHbIe CHCTEMBI. 9,8 2 - 4 3,8
Hmozo no oucuunnune: 67,8 | 18 - 18 31,8
2.3.1 3ansATHA JEKUMOHHOTO THIIA.
HanmenoBanue pas- dopma TeKy-
No Conepsxanue pasjaena
Jena 1IEr0 KOHTPOJIs
1 2 3 4
1. |OcHoOBHI xumuye-|IlepBeiii 3akoH TepmonuHamuku. I[Ipunoxenue || T, PI'3, JIP




ckux ycioBusix. Teopema Ilmanka. TeroBas Teo-
pema Hepncra.

XWMHYECKHE PaBHO-
BeCHs. 3aKOH Jicil-
CTBYIOLITUX Macc.
TepmoauHamuka
pacTBOPOB.

3aKoH JecTByromMX Macc. 3akoH Payist. OTkioHe-
HUA OT 3aK0HOB Payins. PaBHoBecue xuaKkocTh-map.
VYpaBHeHHE U30TEPMbI XUMUYECKOU peakiuu BaHTt -
Fodda. Tepmoannamuueckas KiaccupUKaIus pac-
TBOPOB. J{aBieHue HAaCBIIEHHOTO Mapa KHUAKHUX pac-
TBOPOB. DOyJIMO- U Kpuockonus. Juarpammel co-
cTosiHMs. Pa3neneHue BelIECTB MyTeM NEPErOoHKH.
A3€0TpOIHbIE CMECH U UX CBOWCTBA.

JIP

daz3oBrie
cus.

paBHOBe-

[TpaBuiio ¢a3 u ero BeIBOJA. THIIBI AHarpaMm cOCTO-
ssaust. [loHsTHS (a3pl, KOMIIOHEHTA, CTETIEHU CBO-
6oxb1. Kitaccudukanus rereporeHHbIX cucteM. ua-
IpaMMBbl COCTOSIHUS JIByXKOMIIOHEHTHBIX CHCTEM.
Jlmarpammbl KUJIKOCTB — Map.

XnuMuyeckass KHHe-
tukKa. Kunernueckuit
3aKOH JIEUCTBUS
Macc, ero IpUMEHe-
HHE.

HeobOpatumbie peakiiuu HyJIEBOTO, MEPBOTO, BTO-
poro u Tperbero nopsAakoB. CIlIOKHBIE PEaKLUH.
Cxopocts peakunn. Kunernueckue ypaBuenus. [1o-
PAIOK M MOJEKYJISIPHOCTh PEaKUHUU. 3aBUCUMOCTh
KOHCTAHTBI CKOPOCTH OT TeMIIEpaTypbl. Y paBHEHUE
Appenuyca. OnpeneneHue KOHCTAaHThl CKOPOCTH,
nopsiaka peakiuu. OdpaTumbie, apauieIbHbIC, MO0-
CJIEIOBATEJIbHBIE U IIENTHBIE PEaKIIIH.

JIP

KBanrtoBo-mexanu-
yeckas MOIenb
aToma.

KBanToBeie unciia. Atomasie opoutanu. [loctynar
He-bpoiins. Bonnosas Gynkuus. [Tpuniun [Naynu u
3aII0JJHEHUE AaTOMHBIX COCTOSHHM JJIEKTPOHAMHU.
ATOMHBIE 000JI0UYKH M TIOA000T0UKH. DIIEKTPOHHAS
kKoHpurypamusi.  OObsiCHEHHE  TEPUOTUYECKUX
CBOWCTB U CTpOE€HUs cucTeMsl 35ieMeHTOB J[.11. MeH-
neneeBa. ' mOpuanzanysi aTOMHBIX OpOUTANIEH.

XuMH4YeCcKas CB3b.

Tunsl XUMUYECKOU CBSA3U. J|OHOPHO-aKLENTOpHAs
CBsI3b. METO/I BAJIEHTHBIX CBsi3ed. MeToa MoJieKy-
nsapHbIX opOuTaneii. KomruiekcHble coeTuHEHHS.
TunuyHble KOMIUIEKCOOOPA30BaTEIM U JIUTAHJIBI.
CTpoeHne KOMIIJIEKCHBIX COETUHEHUN.

Teopust 3yIeKTpOIH-
TUYECKOU AHCCOLUA-
II1UH.

PactBopel. CunibHBIE U cl1a0BIe AIEKTPOJIUTHI. Jlnc-
coranus Boasl. BogopoaHsiil mokazartens.

HucnepcHslie cu
CTEMBI.

Knaccudukanus AUCIEPCHBIX CUCTEM. Y CTOWYH-
BOCTh cUCTEM. MOJIEKYIIPHO-KUHETUYECKUE U DJIEK-
TPUYECKHE CBOWCTBA AMCHEpPCHBIX cucteM. Cenu-
MEHTalusd. OJJEKTPOKUHETUYECKUN  TMOTEHINA.
DIEKTPOOCMOC U IEKTpodopes.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

3aHATUS CEMUHAPCKOTO TUIA YY€OHBIM IIJIAHOM HE IPEAYCMOTPEHBI




2.3.3 JlabopaTopHbIe 3aHATHS.

No HaumenoBanue 1abopaTopHbIX paboT Popwia TeKy-

IeT0 KOHTPOJIS
1 3 4

1. |Onpenenenune 3KBUBaJICHTa METaLIa Otuer mo mnabo-
patopHoil  pa-
6oTe

2. |OmpeneneHue KecTKOCTU BOJIbI Otuer mo mnabo-
patopHol  pa-
6ote

3. |HccnenoBanwue ajcopOIIMu U3 BOJAHOTO pacTBOpa Ha aKTUBHPOBAaHHOM yriie|OTdeT 1o Jj1abo-
patopHoil  pa-
6oTte

4. |[ToTeHIHMOMETpUYECKOE TUTPOBAHUE CMECH CUIIbHOM U ci1aboif kucnotel  |OTyer mo nabo-
patopHol  pa-
6ote

5. |CkopoCTb XMMHUYECKUX PeaKIIHii Otuer mo mabo-
patopHoil  pa-
6oTe

6. |Ompenenenue neKapcTBEHHBIX HopM Otuer mo nabo-
patopHoil  pa-
6oTe

7. |Xpomatorpaduueckoe pas/ieJIeHHe CMECH HOHOB C TIOMOIIbIO HOHOOOMEH-|OTueT 1o Jj1abo-

HBIX CMOJI patopHol  pa-

6oTe

8. |VM3yuyeHne KoaryJsIiy THIPO30JIsI THAPOKCHIA JKene3a Otuer mo mnabo-
paTopHOM  pa-
6ote

3amuTa nabopatopHoii padotsl (JIP), Beimonunenue kypcosoro mpoekrta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), kon-
noksuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0oT (IIPOEKTOB)

Kypcosble paboTh! (TPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-MeTOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

[Tepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

ieMy KOHTPOJIIO

Ne Bun CPC T10 BBIMOJIHEHUIO CAMOCTOSITETILHON paboThI
1 2 3
1 | [MoaroroBka k BbITIOIN- 1. MeToanuecknue peKOMEHIAlUK 110 MOATOTOBKE OTYETa IO Jia-
HEHMIO U 3a1uTe Jabo- |0opaTopHOil paboTe, yTBepxaeHHbIe Kadeapoil pundeckoit xu-
paTOPHBIX paboT muu, mpotokos Ne 17 ot 11.05.2017r.
2 | TlogroroBka k TeKky- |1. Epemun, B. B. OcHoBBI 00111e# 1 pU3HUECKOM XUMUH : yIeOHOE

nocobue 1y ctyaeHToB By30B / B. B. Epemun, A. 5. bopies-
ckuil. - Jonronpymnsni : MaTemnekr, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. OGmias xumust [ DIeKTpOHHBIN pecypc] : B 2-X T.

7




. yueOHUK i akajgeMuyeckoro OakamaBpuwara . T. 1 / H. JL
I'muuka ; mox pexn. B. A. Ilonkosa, A. B. babkoBa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pesxxum no-
cTyna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-FBET56E674A5

3. I'nmunka, H. JI. OOmast xumus [ DneKTpoHHBIN pecypce] : B 2-X T.
. yueOHUK I akajgeMuyeckoro OakamaBpuwara . T. 2 / H. JL
I'muuka ; mox pexn. B. A. Ilonkosa, A. B. badkosa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 379 ¢. — Pexxum no-
CTyma https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckast XuMusi [ DeKTpoH-
HbI pecypc] : yuebnuk / H. C. AxmeroB. — 8-¢ m3x., crep. —
Cankrt-Ilerepoypr : Jlanb, 2014. — 752 c. Pexum pgocryna
https://e.lanbook.com/book/50684#book _name

3 | [oaroroBka k mpome-
KYTOYHOW  arTecra-
1y (3a4er)

1. Epemun, B. B. OcHOBBI 00111€# 11 pU3HMUECKOM XUMHH : yIeOHOE
nocobue [ cTyaeHToB By3oB / B. B. Epemun, A. f. bopes-
ckuii. — Jonronpymueiii : Maremtekt, 2012. — 847 ¢. — ISBN
9785915590921.

2. I'nmunka, H. JI. O0mas xumus [D1eKTpoHHbIH pecypc] : B 2-X T.
: yueOHUK ansi akajemudeckoro OakamaBpuara . T. 1 / H. JL
I'muuka ; mox pexn. B. A. Ilonkosa, A. B. babkoBa. — 20-¢ 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. OOmiast xumus [DneKTpoHHBIHN pecypce] : B 2-X T.
. yueOHMK ais akajeMmudeckoro Oakamaspuata . T. 2 / H. JL
I'muuka ; mox pen. B. A. ITonkosa, A. B. babkoBa. — 20-¢ u3n.,
nepepad. u gon. — Mockaa : FOpaiit, 2018. — 379 c. — Pexxum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCCY

4. Axmetos, H. C. O01as u Heopranudeckasi XuMus [ D1eKTpoH-
HbIl pecypc] : yue6Huk / H. C. Axmeros. - 8- u3a., crep. —
Cankrt-Ilerepoypr : Jlanp, 2014. — 752 c. Pexum pgocrtymna
https://e.lanbook.com/book/50684#book _name

YyeOHO-MeTOANYECKUE

MaTcepHraibl IJIA CaMOCTOSTEIbHOM pa6OTBI 06yqa101111/1xc;1 nus3

YHCJia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (OB3) npenocrapnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIH:

Jljig U1l ¢ HapyLIEHUSIMU 3PEHUS:

— B I1€4aTHOW (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist Ta1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
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Jns popMupoBanus mpodeccnoHaTbHBIX KOMIIETEHIIMH B MPOLIECCEe OCBOCHUS Kypca Uc-
HOJIb3YETCS] TEXHOJIOTUS IPO(eCcCHOHAIbHO-PA3BUBAIOLIET0 00YUYEeHHUs, IIpeIyCMaTpUBAlOIIas He
TOJIBKO Iepeavy TEOPETUUECKOT0 MaTepHaa, HO U CTUMYJIMPOBAHUE [T03HABATEIIbHBIX AEHCTBUN
cTyaeHToB. [Ipu npoBeieHNH JEKIIMOHHBIX 3aHATHH HCIOIb3YIOTCA MYJIbTUMEANMHbIE IPE3EHTa-
mun. B pamkax 1a0opaTOpHBIX 3aHATUN MPUMEHSIOTCS METOBI IPOSKTHOTO O0YYEHUS U HCCIIe-
JIOBaTeJIbCKUE METO/Ibl. B mpoliecce caMOCTOATEIbHOM AEATENIBHOCTH CTYJEHThl HAXOJAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(OPMALHUIO, HCIIONB3YsI MMEIONIYIOCs JIUTEpa-
Typy U MH(OPMAIIMOHHBIE TEXHOJIOTHH.

Cemectp Bun 3ansatuit Hcnonp3yemblie HHTEpaKTHBHBIE 00pa3o- | KonmdecTBo
(JI, ITP, JIP) BaTeJIbHbBIC TEXHOJIOTHUHU 4acoB
J MonenupoBanue npoOJIEMHBIX CUTYa- 18
1IUH, JIEKIKS-BU3YyaIn3aIusl.
5 113 Y4eOHbIM IJIAaHOM HE IPEYCMOTPEHBI —
JIP BrimonaeHune mabopatopHbIX paboT B Ma- 18

JBIX Tpynmax; o0padoTKa pe3yJbTaTOB
OKCIEPUMEHTA M TIPEACTABJICHUE IOJTY-
YEHHBIX JaHHBIX B BHUJE Tpa(uKoB U Tabd-
JIVIL.

Uroro: 36

I[JI?I JIA1 € OrpaHUYCHHBIMU BO3MOXKXHOCTAMUA 3J0POBbA IPEAYCMOTPECHA OpraHru3anunsa KOH-
Cy.]'ILTaI_[I/Iﬁ C UCIIOJIb30BAHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPeACTBA VI TEKYIIEro KOHTPOJIsSI YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB A/l MPOBEJACHUS TeKYIero KOHTPOJIs.

Texyuit KOHTPOJIb MPOBOIUTCS B (hOpME YCTHOTO Ompoca Mo paszaenaM yuyeOHOU IMpo-
I'paMMBbl, BBITIOJIHEHUS TECTOB, 3aLUTHI 1a00PaTOPHBIX pabOT U BHYTPHUCEMECTPOBOM aTTECTAIUH.

TecToBble 3ajaHUs COCTOUT U3 PSAA TEOPETUUECKUX BOIIPOCOB MO TEMATHUYECKUM pasJie-
nam pabodeit mporpaMMbl y4eOHON AUCITUTUTHHBIL.

Cucrema OLEHOK BBIIOJIHEHNS KOHTPOJIBHOIO TECTUPOBAHMSL:

— «OTJIMYHO» — KOJMYECTBO MPABMIBHBIX OTBETOB OT 85% 10 100%:;

— «XOpOIIO» — KOJIMYECTBO NMPaBUIIbHBIX 0TBETOB OT 70% 1o 84%:;

— «YJOBJIETBOPUTEIHHO» — KOJTMYECTBO MPABUIILHBIX OTBETOB OT 55% 1m0 69%.

4.2 TIpumMepsbl TECTOB Js1 TEKYIIEro KOHTPOJIS:
Tect mo Tteme "OCHOBHbIE MOHATHA W 3aKOHBI TepMoAnHAMUKH. IlepBoe Hayaj0
TepMoAMHAMHUKH. Tepmoxumus'':

1. Kakue Benmu4uHBI 00J1aaI0T CBOMCTBAMH (DYHKITUNA COCTOSTHUS?
a)A Q,U, H; 0) Q, U; B) A, U, H; r) U, H.

2. Pabora, coBepliaemasi CHCTEMOH, paBHa:
a’) A = pBHeLLlVCI/ICT;
0) 0A=p,,..OV

BHEIL CHUCT !

B) A= pCl/ICTVCl/lCT;
r) A=V __Ap

CUCT BHeN *
3. YkaxxuTe npaBUIbHYIO (POPMYIMPOBKY HYJIEBOIO Hayasla TEPMOAMHAMUKU:
a) eCNIM KaxKaas u3 cucTeM A u B HaxoauTcs B TEIJIOBOM paBHOBecHU ¢ cuctemon C, TO cH-

cteMbl A u B He Bcera HaxXoAsTCs B TEIJIOBOM PAaBHOBECUHU JIPYT C JIPYTOM.



0) ecnm Kaxas U3 cucreM A U B HaXoIuTCs B TEIUIOBOM paBHOBecHH ¢ cuctemoit C, To cu-
ctembl A 1 B HaxonATcs B TEIJIOBOM PaBHOBECHH JIPYT C JPYTOM;

B) €CJM KaXk/1ast U3 cucTeM A 1 B HaXouTCs B TEIIIOBOM KOHTaKTe ¢ cuctemMoit C, TO CUCTeMBbI
A u B He 00s13aTeIbHO HAXOASTCS B TEIJIOBOM PaBHOBECUU JIPYT C JIPYTOM;

T') €CJIM KaXKJas u3 cucteM A U B HaxoAuTCs B TEIIIOBOM KOHTaKTe ¢ cucTeMoil C, TO CUCTEMBI
A u B HaxopsTCs B TEIJIOBOM PaBHOBECUU JIPYT C JIPYTOM;

4, YKaXuTe MpaBWIbHOE YpaBHEHHUE JJI pacdyeTa TeIIoBOro A (pexTa XMMHUIECKON peaKIuu:
CeHsOH(r) + 702(r) & 6COx2(r) + 3H20()
@) AH® =AH°(C,H,OH)-6AH?(CO,)-3AH?(H,0);  B) AH®=AH’(CO,)+AH’(H,0)+ AH’(C,H.OH)
0) AH® =6AH?(CO,)+3AH®(H,0) - AH’(C,H.,OH);  T) AH° =6AH(CO,)+3AH®(H,0) + AH’(C,H.OH)

5. Ha pucyHke npuBeeHa 3aBUCUMOCTb TEILIOBOTO 3(- AH, kJlk/momb
(exTa HEKOTOPOH XUMHUECKOW PEeaKIMu OT TeMIepa-
TYpbl. YKaKUTE IIPaBUIbHBIN 3HAK U3MEHEHHUS TEIIJIOEM-
KOCTH B IIPOLIECCE MPOTEKAHNS JAHHON PEaKLIUH

100

I

-100

250 300 350 LK
a) ACp > O, 6) ACp < 0, B) ACp = 0,
T') IpY yBeIHueHUH Temreparypsl BHayane ACp > 0, 3atem ACp < 0.

Tect no Teme ""TepMonuHamMuka pa3daBJjeHHBIX PACTBOPOB."

1. UneanbHbIM cUUTaEeTCS PACTBOP, B KOTOPOM:
a) CWJIBI IPUTSDKEHHUS MEX/Ty YaCTUIIAMU PABHBI CHJIaM OTTAIIKHBAHHUS;
0) oOpa3yeTcs MaJOIUCCOLMUPYIOIIEE BEIIECTBO;
B) BCE KOMIIOHEHTHI — CJ1a0bI€ 3JIEKTPOIIUTHI;
I') BC€ KOMIIOHEHTHI HE B3aMMO/IEHCTBYIOT APYT C APYTOM.

2. JlaBiieHne nlapa pacTBOPUTENS HaJl pACTBOPOM HEJIETYYEro BELIECTBA:
a) BCerJa BbIIlIe, YeM HaJl YUCThIM PACTBOPUTEIIEM;
0) Bcerga HUXe, YeM HaJl YUCTBHIM PACTBOPUTEIIEM;
B) TaKO€ e, KaK ¥ HaJl YUCThIM PaCTBOPUTENIEM;
T') 3aBUCHUT OT MPUPOJIBI PACTBOPHUTEISL.

3. KonnuratuBHble CBOWCTBA PAaCTBOPOB:
a) 3aBUCAT OT MPUPOJIbI YACTUI] PACTBOPEHHOIO BELIECTBA,
0) He 3aBHCAT OT MPUPO/IBI YACTHUI] PACTBOPEHHOT'O BEIIECTBA,;
B) HE 3aBUCST OT KOHIIEHTpAIHH;
I') HE 3aBHUCAT OT BIAKHOCTH BO3yXa.
Bri6epute HeBepHOE YTBEPKICHHE.

4. 3akoH Payns cipaBeyiuB TOJIBKO JIJIS:
a) UIeaTbHBIX pa30aBICHHBIX PACTBOPOB;
0) ueanbHBIX KOHIIEHTPUPOBAHHBIX PACTBOPOB;
B) UJCATBHBIX M PEATIbHBIX pa30aBIICHHBIX PACTBOPOB;
I') KOHLEHTPUPOBAHHBIX PACTBOPOB CUIIBHBIX AJIEKTPOJIUTOB.
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5. OcMOTHYECKOE JaBICHUE PACTBOPOB AJICKTPOJIUTOB PACCUNTHIBACTCS 10 hopMyIIe:
a) © = ICRT, rae | — u3oToHUYeCKHit KOIHUIHEHT;
6) m = cRT,
B) T = a CRT, re o — cTeneHp qucCcomuraIum;
r) © = K,CRT, rne K; — koHCTaHTa quccoiuaiu.

4.3 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUS HpOMe)l(yTO‘lHOﬁ arTreCcTanmu.

dopma KOHTPOJIS I IPOBEICHUS MPOMEKYTOYHOH aTTECTAIlUH 110 TUCIIUIUTHHE — 3a4eT.

CTyI[eHTBI O6$I3aHBI CaaThb 3a4€T B COOTBCTCTBHUU C paClIMCaAHUCM U y‘-Ie6HBIM IUTaHOM. 3a-
4eT sBseTcs (GOPMOI KOHTPOJISI yCBOCHUS CTYICHTOM YUEOHO IPpOrpamMMBl 1O AUCIUILTAHE, BbI-
MIOJTHEHUSI JTA0OPATOPHBIX M KOHTPOJIBHBIX paboT. 3a4ueT 1Mo MpOCIyIIaHHOMY KypCY MOXET OBITh
BBICTABJICH HA OCHOBAHUU OLICHKH JICATEIILHOCTH CTY/ICHTA B CEMECTPE, @ UMEHHO - 110 TIocelae-
MOCTH JIGKIIUH, pe3yJIbTaTaM BBITIOJIHEHUSI KOHTPOJIBHBIX U Ja00OpaTOpHBIX padoT. 3ammra 1abo-
PaTOPHBIX Pa0dOT OCYHIECTBISICTCS B TCUYCHUE CEMECTPa MOCIIE BBITIOJIHEHHUS DKCIICPUMEHTAIBHOM
qacTu pa6OTbI Ha OCHOBAaHUHN NMPOBCPKU IMHCBMCHHOT'O OTYETA U YCTHOI'O I/I/I/IJII/I IIMCBbMCHHOI'O
OIpoca 00YYaIIUXCs 0 TeMe JIabopaTopHOU paboThL. [Ipu 3TOM fomyckaeTcss Ha O4YHOU opme
00ydeHus nporyck He 6onee 20% 3aHATHIA, ¢ 00s3aTEIBHON OTPAOOTKOM MPOIYIIEHHBIX J1adopa-
TOpHBIX paboT. CTydeHThl, Y KOTOPBIX KOJWYECTBO MPOMYCKOB IPEBBIIIACT YCTAHOBICHHYIO
HOpPMY, HE BBINOJIHUBIINE BCE BU/bI padOT U HEYJIOBIETBOPUTEILHO pabOTaBIINE B TEUEHUE CE-
MecTpa, MPOXOAIT coOeceIoBaHUe C MPENoaBaTeieM, KOTOPhIi OMpaIIuBaeT CTyICHTa Ha TIpe/-
MET BBISIBJIEHUS 3HAHUSI OCHOBHEBIX ITOJIOKCHHU JUCHUITIINHBI. I[JI?I IMMOJIYYCHHA 3a4€Ta 06yT-IaIO-
HIMKCS TIOJKEH JaTh yJOBICTBOPUTEIBHBIC OTBETHI HA BCE BOIPOCHI.

Kpurtepun onenkmn:

- OIICHKA «3a4YTECHO»: CTYJACHT BJIAACCT TCOPETUICCKUMHU 3HAHUSAMMU 110 JaHHOMY pa3aciy,
3HAeT OCHOBHBIE CBOICTBA, 00JIACTH MPUMEHEHUS, METO/Ibl UCCIIEIOBAHUSI HOHOOOMEHHBIX MaTe-
pHUuaioB, AOITYCKACT HE3HAYUTCIbHBIC OIHI/I6KI/I, CTYACHT YMECT MPaBUIBHO OOBICHSATH OKCIICpHU-
MEHTAJIBHBIE JAHHBIE C IPUMEHEHUEM TEOPETUUECKUX MPECTABICHUM.

- OLIEHKA «He 3a4YTEeHO0»: MaTepHuall HE YCBOCH UJIM YCBOEH YaCTUYHO, CTYAEHT 3aTPyIH-
€TCsl B ONMCAaHUN OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MAaTEpUAIOB, HE MOXKET MPUBECTH KOHKPET-
HbIE IPUMEPHI MaTEPUaIOB, COOTBETCTBYIOIIMX 3a/laHHOMY Ha0OpYy CBONCTB, 3aTPyIHSAETCS MPH-
BECTH MIPUMEPHI METOJIOB UCCIIEIOBAHUS OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTepHasoB.

4.4 Bonipochkl 1151 OATOTOBKH K 3a4eTy MO0 JAMCHUILINHE:

1. Mecro XUMHHU Cpean €CTECTBEHHBIX HayK. CBs3b XUMHH, (PU3UKU, OMOJIOTHH U METULIMHBI.

2. OcHoBbl TepMoaumHaMuku. Kiaccudukanmmm TepMonuHaAMHUYECKHX cucTeM. [lapameTpsi,

yYpaBHEHMsI COCTOSIHUSA, dHeprus. Temnora u padora.

I1epBbIil 3aKOH TEPMOAMHAMUKHA. BHYTpeHHS SHEPTHsl. DHTAIbIU.

CraHgapTHBIE COCTOSTHUS BEILLECTB U CTAaHJAPTHBIE TEIUIOTHI XUMUYECKUX peakiuil. Tepmo-

xumus. Kanopuueckas HeHHOCTh MUIIEBBIX MPOTYKTOB.

5. TemnmoeMKoCTb. 3aBUCUMOCTh TEMJIOBOTO 3(pdekra peakuuu OT TeMIeparypbl. 3aKoH
Kupxroda.

6. Bropoii 3akoH TepmonuHamMuku. OOpaTuMble U HeoOpaTHUMbIe mpouecchl. DHTpomnus. Cro-
coOBbI pacuera YHTPOIHH.

7. Tennoas Teopema Hepucra. Tperuit 3akoH Tepmoannamuku. [Tocrynat [lnanka. AGComroT-
Hasi SHTPOIIHS.

8. Cobognas sneprus I m606ca. CBoOonHas sueprus ['enpmroinsia. Kpurepun HanpaBieHHOCTH
IIPOLIECCOB U PABHOBECHS B TEPMOJUHAMHYECKUX CHCTEMAX.

9. TMapuwmanbHble MOJbHBIE BETUUYMHBL. XUMUYECKH TOTeHIMAT. DYTrUTUBHOCTb.

»w
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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.
35.
36.
37.
38.

39.
40.

PactBopsl. CriocoOBI BEIpaXKEHUS COCTaBa PAaCTBOPA. AKTUBHOCTb.

Konnurarusasie cBoiicTBa pacTBOpoB. 3akoH Paymsa. Kpuockonus. 0yanockonus.
Konnuratusable cBoiicTBa pacTBOpoB. 3akoH Baut-I'opda. Ocmoc. duanus.

I'ereporennsie cucremsl. [IpaBwmiio ¢a3 'n66ca.

TepMoanHaMuKa OJTHOKOMIIOHEHTHBIX CUCTEM. PaBHOBECHS XKHUAKOCTb — Hap, KUIKOCTb —
TBepaas dasa, TBepaas (aza — map.

TepMoanHaMuKa JByXKOMIIOHEHTHBIX CUCTEM. J(MarpaMMbl JaBjIeHHE NIapa — COCTaB, TEMIIE-
patypa — coctaB. A3€0TpOIIbI.

KoHcTaHTa XMMHUYECKOTO paBHOBECHs. TepMOIAMHAMUYECKUN 3aKOH JCHCTBYIOLIUX Macc.
N3orepma Bant-T'odda.

Oueprust ['m66ca n HaNIPaBIEHHOCTh XUMUYECKHUX PEaKIuil.

VYpaBHeHus n300apsl 1 U30X0Pbl XUMUYEeCKO# pekakuuu. [Tpuniun Jle-Ilatense.

Teopust CHIIBHBIX 37eKTPOIUTOB Jlebas-Xiokkens. BricanuBanue.

Kunernyeckuii 3akoH JEMCTBYIONUX Macc. 3aBUCUMOCTh KOHCTAaHTBI CKOPOCTH OT TeMIIepa-
Typbl. YpaBHeHUuE AppeHnyca.

HeoOpatumblie peakiiuu HylI€BOTO U MEPBOTo MopsiAkoB. Bpems momynpespaienus. Panuo-
YIIIEPOAHBIN METO/ ONIPEIEIEHUs BO3pacTa.

HeoOpatumble peakiinu BTOPOTo U TPEThETOo MOPsIKOB. Bpems nmomynpespaienus. MeTos
oIpezesieHUs OpAIKa PEAKIIUHU.

Crnosxnble peakiuu. OOpaTumble, MapajijiesibHbIe, TOCIeI0BATEIbHBIC U IICMTHBIC PEAKIIHH.
OcHOBHBIE XapaKTEPUCTUKU aTOMa: OpOUTATIBHBIN paJNyC, OTEHIIMAI MOHU3ALUH, CPOJCTBO
K JIEKTPOHY. DJIEKTPOOTPUIIATEILHOCTD.

KBanToBo-mMexanuveckast Mmojenb aroma. [locrynar [le-bpoiins. BomnoBas dynakius. Ypas-
nenue lllpenunrepa.

KBanToBsie uncna. Atomusie opoutanu. [Ipuniun 3anpera [aynu. [Ipasuna Xynna u Kneu-
KOBCKOTO.

CtpyKTypa NepruoJu4ecKoi CUCTEMBI U €€ CBA3b C 3JIEKTPOHHOM CTPYKTYpOI aTOMOB.
Xumnyeckas cBsA3b. OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOW CBSI3U: JUIMHA, SHEPTUS, KpaT-
HOCTb.

THunbl XMMUUYECKOH CBSI3U: KOBAJICHTHAsI, HOHHAsI, MeTajuindeckas. CBOCTBA BELECTB C pas3-
JIMYHBIM THUIIOM CBSI3H.

Merton BaneHTHBIX cBA3el. MeTon MonekynsapHbIx opourtaiein (MO JIKAO).

['uOpunn3anusi aTOMHBIX OpOUTaIEl U MPOCTPAHCTBEHHOE PACIIONIOKEHHE aTOMOB B MOJIe-
KyJIE.

MexmonekynspHoe B3aumoeiictsue. Cuinbl Ban-nep-Baansca. Bonoponnas cBs3b
JlonopHo-aknenTopHas cBs3b. KoMmruiekcHble coequHenns. TUu4Hble KOMILIEKCo0Opa3oBa-
TEJH U JTUTaH/bI.

CTpoeHre KOMIIJIEKCHBIX COEIMHEHUHN ¢ TOUKH 3pEHMSI TEOPUH BaJICHTHBIX CBSI3€H U TEOpUU
KPUCTAJITTYECKOTO MOJIS.

CrpoeHre KOMIUIEKCHBIX COeTMHEHUN C TOYKH 3PEHHsI TEOPUH MOJEKYISIPHBIX OpOUTaJIEH.
KomrmuiekcHble coeTuHEHNs] B XUMUU 1 OMOXHUMUMU.

PactBOopenue — kak pu3nKo-XUMUUECKUi nporecc. Teopus 3MeKTPOIUTUIECKON TUCCOoIa-
1. CunbHbIE U c1a0ble 3JeKTPOIUTHI.

Kucnotsl u ocHoBaHuA B xuMHH. [IpOTOHHAS U 2JIEKTPOHHASI TEOPHUU.

Huccoumanus Boasl. Bomopoansiil mokaszatens. [ mapoaus conen.

Hucnepcusie cuctemsl. Kinaccudukamus. Y cToH4nBOCTS.

MonekynsapHO-KMHETUYECKUE U IJIEKTPUUECKHE CBOMCTBA JUCIEPCHBIX CUCTEM.

OreHOYHBIC CPECTBA JIJII MHBAJTUIOB U JIUIl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 310PO-

BbsI BRIOMPAIOTCS C yYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

—IIpu HGO6XOILI/IMOCTI/I HWHBaJIWJaM U JinjaM C OrpaHUYCHHBIMU BO3MOXHOCTSAMHU 310POBbS

npeaoCTaBIACTCA JOITOJIHUTCIBHOC BPpEM JIAA TIOATOTOBKHU OTBETA HA 3K3aMCHC;
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— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUSI WHBAINIIOB M JIULL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 310POBbS IIPEAYCMAaTPUBAETCS MCIOIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YYAIOMINXCS ¢ OTPAaHUYECHHBIMI BO3MOYKHOCTSIMH 3/JOPOBBSI
U MHBAIMJOB IPOIEypa OLEHUBAHUS PE3yIbTaTOB OOYyYEHHS MO AUCLUILIUHE MOXET MPOBO-
JIUTHCS B HECKOJIBKO JTAIlOB.

[Tponetypa olieHUBaHHS pe3yIbTAaTOB 00yUEHHS MHBAJIUIOB U JIUII C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 370pOBbSI 110 AUCLIUITIMHE (MOJIYJIIO) IPETyCMAaTPUBAET MpeloCTaBIeHIE HH(pOpMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbS U BOCIIPUATHS HHPOPMAITUH:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

5. IlepeyeHb OCHOBHOM U 1ONOJTHUTEIbHOH YUeOHOM JINTEPATYPbl, HEO0X0AMMOM 1JIA1
OCBOCHUS IMCHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHast 1MTEpaTypa:

1. Epemun, B. B. OcHoBBI 00111€# 1 hH3HUYECKOM XUMUH : y4eOHOE TOCOOHE AJIs CTYI€HTOB
By30B / B. B. Epemun, A. . Bopmesckwuii. - Jlonronpynustii : Uatemnexr, 2012. — 847 c¢. — ISBN
9785915590921.

2. I'munka, H. JI. OOmas xumust [ DneKTpOHHBIN pecypc] : B 2-X T. : yUeOHUK I aKajie-
muueckoro 6akanaspuara . T. 1/ H. JI. I'nunka ; nox pea. B. A. Ilonkosa, A. B. babkosa. — 20-¢
u3a., nepepad. u jgom. — Mocksa : IOpaiit, 2018. — 353 ¢. — Pesxum noctyna https://biblio-
online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

3. I'munka, H. JI. OGmmas xumust [DneKTpOHHBIN pecypc] : B 2-X T. : y4eOHUK JJI aKajie-
muueckoro 6akanaspuara . T. 2 / H. JI. I'nunka ; nox pea. B. A. Ilonkosa, A. B. babkosa. — 20-¢
u3a., nepepad. u jgom. — Mocksa : IOpaiit, 2018. — 379 c¢. — Pexxum noctyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmetos, H. C. OGmiast 1 Heopranuueckasi Xumusi [ DJIIEKTPOHHBIN pecypc| : yueOHuK /
H. C. AxmetoB. - 8-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2014. — 752 c. Pexxum goctyna
https://e.lanbook.com/book/50684#book _name

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Bynanos, B. B. Xumuueckas tepmoarHamMuKka [ DIEKTPOHHBIN pecypc| : yued. mocobdue
/ B. B. Bynanos, A. . MakcumoB. - 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/89932

2. Tenspman, M. U. Konnmonanas xumust [ DnekTpoHHbIH pecypc] : yaeOHuk / M.U. I'enbd-
maH, O.B. Komanesuu, B.II. FOctparos. — CII6. : Jlanp, 2017. — 336 ¢ — Pexum mocrtyma
https://e.lanbook.com/book/91307

I[HH OCBOCHUA NUCHUILIMHBI HHBAJIMJAMU U JIMIIAaMH C OIrPaAaHUYCHHBIMU BO3MOKHOCTAMUA
3I0POBbSI MMEIOTCSl M3IaHUSI B DJIGKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMaXx
«/lanvy u «FOpatim»y.
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5.3. Illepuoauyeckne U3IaHNUs:

1. Bectauk MI'Y.Cepusi: Xumus.

2. Xumus v xu3ab X X1 Bek.

3. Bectauk CIIOI'Y.Cepus: Xumusi.

4. U3Bectust BY30B.Cepust: Xumus u xumudeckasi TEXHOJIOTUSL.
5. TeopeTnueckas 1 IKCIIEPUMEHTaIbHAs XUMUS.

6. Xumus.Pedpeparusnsiii xxypaan. BUHUTU.

7. KomnouaHbIi KypHaI.

6. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTEp-
HET», He00XOAMMBbIX /115 OCBOEHHS TUCIUTIIHHBI (MOTYJIs).

1. http://elibrary.ru/ Hayunas snekTpoHHas OuOIHOTEKA

2. http://www.ecolife.ru XXypuan "Dxoaorust u Ku3Hp"

3. http://www.chemnet.ru Xumuueckast HHGOpPMAIIMOHHAS CETh

4. http://www.vntic.org.ru/ Bcepoccuiickuii HayqHO-TEXHHYECKUN HH(POPMAITUOHHBIH
nentp (BHTULI)

5. http://www.gpntb.ru/ TocynapcTBenHas nyoaryHas Hay9HO-TEXHUYECKash OMOIHOTEKA
(TTIHTB)

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

7. https://kubsu.ru/node/1145 DnextponHble pecypcbl onbmmorexkn Kyol'y

7. Metoanyeckue yKa3aHusi JUIsi 00yYAIOIIUXCSl MO OCBOECHHIO JTUCHUILIMHBI (MO-
AyJIst).

YcnemHoe OCBOEHHE JUCHUILIAHBI IPEIIoJaracT aKTHBHOE, TBOPUYECKOE Y4YacTHE
CTYyJICHTa MyTeM TUIAHOMEPHOM, OBCEAHEBHOM paboThl. JJis OCBOCHMS AUCIUIUIMHBI "Xumus"
IPU CAaMOCTOSITENIbHON PabOThI CTYACHT JI0JIKEH UMETh:

1. Koncmekt sekunii B OyMa)XHOM HITH SJICKTPOHHOM BHJIE.

2. YueOHUK (yueOHOe mocobue) B COOTBETCTBUHU CO CIIMCKOM JIUTEPATYPhI.

3. Terpanp mist 1TabOpaTOpHBIX PadoOT.

PaboTa ¢ KOHCIIEKTOM JIeKIUii

[IpocMOTpuTE KOHCHEKT Cpa3y MOCIE 3aHATHH, OTMEThTE MaTepHall KOHCIEKTa JIEKIIUM,
KOTOPBI BBI3BIBAET 3aTPYJHEHHUS Uil TOHMMaHusA. [lomblTailTech HAWTH OTBETHl Ha
3aTPyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIYEMYIO JIUTEpaTypy. Eciu camocTosiTenbHO He
yAQJIOCh pa3o0paTbcsi B Marepuaie, cPopMyIHpyHTe BOMPOCH W OOpAaTUTECHh 3a MOMOIIBIO K
MpernoaaBaTeNio Ha KOHCYJIbTAIlMKM WM ONuKaiiiell nexuuu. PeryiaspHo oTBoAWUTE BpeMmsl IS
MOBTOPEHHSI TPOWJEHHOTO MaTepuayiia, MPOBEpsis CBOM 3HAHUS, YMEHUS W HaBBIKH TIO
KOHTPOJIbHBIM BOITPOCAM.

BrinoJsiHeHue 1a00paTOpHbIX padoT

JIaboparopHble paOOThI BBIMOIHSIOTCS O0YUYAIONIUMUCS B MajblX Tpymnmnax (00sraHO 2-3
4yesoBeka). B Havane Kypca mpoBOAUTCS HHCTPYKTAXK MO TEXHUKE 0€30MMacCHOCTH PabOThI B XUMHU-
YeCKoii JTabopaTOpPHH U COCTABIISCTCS TpaduK BBHITOJHEHUS Ta0OPaTOpPHBIX padoT. BrimonHenue
nmabopaTopHON PabOThI BKITIOUAET B CE0S CIIEMYIONINE TAIbI:

1) mOATOTOBUTENBHEIH Tan (caMOCTOsATENbHAs paboTa CTYACHTOB);

2) noy4eHue J0mycKa K BBIMOJIHEHUIO SKCIIEPUMEHTAIbHOMN YacTH JJabopaTOpHOH paboThI
(koHTaKTHas paboTa ¢ mpernojaBaTesieM KaxJa0i MaJloil TPYIIIb);

3) BBITMIOJTHEHUE YKCIIEPUMEHTATHHON YacTH Jab0paTOpHOI pabOTHI MO KOHTPOJIEM TIpe-
MoJaBaTes;

4) aHaM3 MOTYYEHHBIX PE3yJIbTaTOB, (POPMYJINPOBKA BHIBOJA U MMOATOTOBKA K 3alllUTE Jia-
OopaTtopHOi paboThI (MOKET BEITIOTHATHCS KaK CAMOCTOSITeNIbHAS paboTa CTy/IeHTa JOMa, UITH IO
KOHTPOJIEM TPEIoaBaTess B TeUEHUE BPEMEHH, BbIIEJICHHOTO Ha J1abopaTOpHbIe pabOThI WK B
X0/Ie UHOW KOHTAKTHOW PabOTHI C MPEToaaBaTesieM);
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5) 3amuTa 1a60paTOpHOM pabOTH! (KOHTAKTHAs padoTa C MpernoiaBaTesieM).
[Tocrne BBIMOMHEHUS BCEX 3TUX 3TAIOB JIabopaTopHasi paboTa CUUTAETCS BHIIIOJIHEHHOM.
HoaroroBuTeILHBIN 3TAN

[lepen 3ansaTHEM, 00YUAIOUIMMCS HEOOXOAUMO MOATOTOBUTCA K BBIIIOJHEHUIO J1abopaTop-
HOU paboTsl. TeopeTnueckas MOAr0TOBKA HEOOXOAUMA [T TIPOBEICHHS AKCIIEPUMEHTA U JTOJKHA
MPOBOAMUTHCA O0YYAIOIIMMHUCS B IOPSIKE CAMOCTOSTENIbHON padoThl. Ee crnepyeT HaunHaTh BHU-
MaTeJIbHBIM pa300poM pyKOBOCTBA K JabopaTopHoii pabote. TeopeTnueckas moaAroToBKa 3aBep-
HIaeTCs MPeIBAPUTENILHBIM COCTaBICHUEM OTUETa B J1a00OpaTOPHOM KypHAJe CO CIEAYIOIIUM MO-
PAAKOM 3aIKCE:

HazBanue paboThbl.

Lenp paboThI.

O6opynoBanue.

Xox paboThl, KOTOPBIK B TOM YKCIIC BKITIOYACT PUCYHKH, CXEMBI, TA0IHIIBI, OCHOBHEIE (hOp-
MYJIBI JUISL OIPEIEJICHUs BEIHUMH, a TAK)KEe pacyeTHbIE (POPMYJIbI AJsl ONpeAeNeHUs MOrPenIHo-
CTel U3MEPSIEMbIX BEJTUYHH.

IHony4yeHnne 10MyCcKa K BHINOJTHEHHIO IKCIIEPUMEHTAJIbHON YaCTH J1a00PaTOPHOIt
padoThI

[Ipucrynas k nmabopaTopHbIM paboTaM, HEOOXOAMMO MOJIYYHUTH y JIabopaHTa MPHUOOPHI,
TpeOyeMble IS BRITIOTHEHUS pa0doThl. Pa300parbcs B HAa3HAYCHUH MAaTEPHAIIOB, XUMUYIECCKOU T10-
CyJIbl, TPUOOPOB U MPUHAICKHOCTEH B COOTBETCTBUU C UX TEXHUYECKUMHU JaHHBIMU. [ToyunTs
JIOTIYCK K BBIIOJIHEHUIO JJaOOPaTOpHOH paboThl y npenojaBaTesis. JJonyck CTyIeHThI [T0JIy4aroT B
pe3yNbTaTe YCTHOTO OMpoca MperoAaBaTesieM O MOPSAKE BBIOIHEHUS SKCIEPUMEHTa, Mpey-
CMOTPEHHOTO JIAaHHOMU 1a00paTopHOil pabOTOIM.

BroinoJiHeHHe IKCNIEPUMEHTAJIbHON YacTH J1a00paTOPHOI padoThl MO KOHTPOJIEM
npenojaBareJis

3areM oOyu4aroluecs BBITIOMHSAIOT SKCIEPUMEHTANBHBIN dTan 1abopaTopHO padoThHI, B
X0JI€ KOTOPOTO 3aMUCHIBAIOTCS BCE U3MEPEHHBIC BETUUMHBI C 00s13aTEIbHBIM YKa3aHUEM UX pa3-
MepHOCTH B yuCTOBUK. He momyckaercss Mcmosib30BaHHe Y€PHOBMKOB /Il 3alIMCH IKCIIEPH-
MEHTAJIbHBIX TAHHBIX, 32NMCh KAPAHIAIIOM U HHbIE CIIOCOObI, TaI0IHe BO3MOKHOCTH KOP-
PEKTHPOBKH MOJIyYeHHBIX Pe3yJbTaTOB. B ciydae, ecii B METOIMYECKUX yKa3aHUSAX K J1a0o-
paTopHoi paboTe MpeI0KEeHbI TAOTUIIBI UK IA0IOH ISl 3aITMCH DKCIIEPUMEHTATbHBIX JaHHBIX,
TO 3aIIOJIHAIOTCS 3TH TaOIHIIBI UK 11a0JI0H. B MHOM ciiydae 3amuch 9KCIEpUMEHTATbHBIX TaHHBIX
JIeJIaeTcsl CTYJICHTOM B IPOU3BOJILHOM (popme.

[To okOHYaHMU BBHIMOJTHEHHs SKCIIEPUMEHTA CTYIEHTHI JOJKHBI MPUBECTH CBOE pabouee
MECTO B MOPSAJOK U BBIMBITh UCHOJIB3YEMYIO XUMHUYeCKyt0 nocyay. [locie atoro pabouee mecto
CIaeTcs MPero1aBaTeio WK JIA0OPaHTY U B Ta0OPaTOPHBIN KypHAII CTYAEHTa CTABUTCS OTMETKA
O BBINIOJIHEHUH 3KCIIEPUMEHTAIILHOM yacTH Ja00paTopHO paboThl ¢ 00sA3aTeIbHBIM yKa3aHUEM
JaThl €€ BBITOJHEHUS.

AHAJIN3 MOJyYeHHBIX Pe3yJIbTaTOB U (POPMYJIHPOBKA BHIBOA(0B)

MoskeT BBITIOTHATHCS KaK CaMOCTOSTeNbHAs paboTa CTyIeHTa JOMa, WU TI0J] KOHTPOJIEM
npernojaBaTesisi B TeYeHHE BPEMEHH, BbIIEJICHHOIO Ha JabopaTopHble paboThl WK B X0/1€ MHOU
KOHTaKTHOU paboThI ¢ mpenogaBateneM. CTyIeHThI TOMKHBI BHIIOTHUTH BCE HEOOXOAMMBIE pac-
YETHI COTJIACHO METOJMYECKUM YKa3aHUSM K BBIMTOJHEHHUIO 1abopaTopHbIX padot. B maboparop-
HOM >KypHaJie IPUBOASTCS BCe HEOOXOIUMBIE pACUEThl C YKa3aHHEM pa3MEepPHOCTEN MOTyUYeHHBIX
BEIIMYMH, a TAaK)Ke BCEe TpaMKK U PUCYHKU B COOTBETCTBHU C TPeOOBaHUS 1a00OPATOPHOTO MpaK-
TUKyMa.

B ciyuae, eciau B xoze 1abopaTtopHoil paboThl UMEET MECTO IPOTEKAHNE XUMUYECKUX pe-
aKIWi, BCE OHU JIOJDKHBI OBITh 3aIMCAHBI B JAOOPATOPHOM JKypHAJIE B MOJICKYJISIPHOM, ITOJTHOM
MOHHOM M COKpAIllEeHHOM HOHHOM BH/IE.

Jlaree Ha OCHOBAHHH TMOJIYYCHHBIX PE3yAbTaTOB CTYIEHTHI JOJKHBI CHOPMYITUPOBATH U
3aMucaTh BHIBOJ, KOTOPBIN JOJKEH OBITh COTJIACOBAH C 3asBJICHHBIMH LIETSIMU W/WIK 3aJjauaMu
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nabopaTopHOil paboThl. BeIBOA 10IKEH coiepKaTh HEOOXOIUMYIO KOJHMUECTBEHHYIO HH(pOpMa-
LUIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOIl paboThl HEOOXOAMMO OTBETUTH HA MPEATIOKEH-
HbI€ KOHTPOJIbHBIE BOIIPOCHI, KOTOPbIE UMEIOTCS MOCiIe Kaxa0i 1abopaTopHoil paboTsl. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOJATOTOBKH JIOJDKHO OBITH 00palieHo Ha TOHUMaHue (puznde-
CKOM CyILITHOCTH Ipolecca(oB) U3ITy4arOLUIMXCs B X01€ paboThl. J{j1s1 CaMOKOHTPOJIS B KaXJI0M pa-
00Te TpUBEACHBI KOHTPOJIbHBIE BOIPOCHI, HA KOTOPbIE 00yYaroImuiicss 00s3aH JaTh YeTKUE, Ipa-
BUJIbHBIE OTBETHI.

3ammra 1a0opaTtopHoii padoThl

3amura 1a00paTOpHBIX paboT MPOUCXOAUT B BUE coOecel0BaHMs ¢ MperoiaBaTesieM 1o
nabopaTopHOil paboTe ¢ 00s3aTeNbHON MPOBEPKOH IperoaBaTeseM J1adopaToOpHOro KypHaja
cTyaeHTa. [l ycrenHoi 3amuThl 1a00paTopHOi paboThl CTYEHT JOJDKEH MPEJOCTaBUTh J1a00-
paTOpHBIN KypHaJI, 0(pOPMIICHHBII B COOTBETCTBUH C YCTAHOBICHHBIMHU TPEOOBAHUSAMU, BKITIOYAS
HaJINYMe OTMETKU O BBIIOJHEHUU SKCIIEPUMEHTAJIbHOM YacTH paboThl. B xone ycTHOM Gecenpl ¢
IpernoiaBaTesieM CTYISHT JIOJDKEH MPOJAEMOHCTPUPOBATh 3HAHHE IENIEH M 3a/1a4 BBITIOJTHEHHOU
paboThl, 3aKOHOB, KOTOPBIE JIEXKAT B OCHOBE HAOIIOAAEMBIX B X07€ pabOThI SIBIEHUH, IPOJJEMOH-
CTPUPOBATh YMEHUE aHATM3UPOBATH MOIYICHHYIO0 HH(POPMAIIHIO U JINIaTh Ha €€ OCHOBE BBHIBO/IBI.
B sToMm ciydae B 1aGopaTopHOM KypHajle Ha COOTBETCTBYIOLIEH paboTe CTaBUTCS MOMETKA «3a-
YTEHOY, POCIHCH IPENoIaBaTesl, IPUHSABLIETO PadoOTy, U AaTa 3amuTsl padoTsl. [locne sToro na-
6oparopHas paboTa cCuMTaeTCs BHIIOJIHEHHOM. JlomyckaeTcs 3aimuTa Ja00paTOpHbIX pPabOT UHH-
BUYQJIbHO WJIM B COCTaBE MAaJIBIX TPYII 00YYaIOMIMXCs, COBMECTHO BBITIOJHSABIINX JAaHHYIO pa-
oory.

B ocBOGHMM MUCHMITIMHBI WHBAIMIAAMU M JIMIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
3J10pOBbsI OOJIBIIOE 3HAUCHUE UMEET UHUBHlyalbHas yyeOHas paboTa (KOHCYIbTALlUHU) — JOIOJI-
HUTEJBHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

WNunuBuyanbHble KOHCYJIbTAllMM IO NPEIAMETY SBJSIOTCS BaXHBIM  (DaKTOpoMm,
CHOCOOCTBYIOIIMM ~ MHIWBUAYyAIM3allMd OOYyYeHHS W YCTAHOBIICHHIO KOHTAaKTa MEXIY
npernojiaBaTeseM U 00yJaromuMCs HHBAIUOM MM JIUIIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3JI0POBBSI.

B ocBOeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMLAMHU C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
37I0POBBS OOJIBIIIOE 3HAUCHUE UMEET UHANBUIyalibHAsI yueOHas paboTa (KOHCYIbTAllUN) — IOTIOJI-
HUTEJIbHOE pa3bsiCHEHHE Y4eOHOr0 MaTepHara.

WupuBuyanbHbIEe KOHCYIBTAIMU TIO TPEAMETY SIBISIOTCS BaXKHBIM (DaKTOpOM, CIIOCO0-
CTBYIOUIMM MHJIUBUAYaTU3alMH O0YUEHUsI U YCTAHOBJIEHUIO BOCIIUTATENFHOIO KOHTAKTa MEXKIY
Iperno/iaBaTesieM U 00YJaroIUMCsI HHBAIHUOM HITH JTUIIOM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3/10pOBBSL.

8. llepeyeHb MHGOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMBbIX NPH OCYLECTBICHHH
00pa30BaTeJbHOI0 NMPOoLEcca Mo AUCHUILIHHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

Jliig moucka nHGOpMalMu MpHU MOATOTOBKE K TEKYIIEMY U MPOMEKYTOUYHOMY KOHTPOJIIIO
HeoOxoauMo Hamnure komnbiotepa ¢ Web 6paysepom, moakitoueHHoro k cetu "MuTepHer” ¢ no-
CTYIIOM K TIOMCKOBBIM CHCTEMaM OOIIEro Ha3HAUYEHHUS.

B xoze BbIMOIHEHUS 1a00paTOpHBIX padoT, 00yYarouIecs UCHOIb3YIOT MEePCOHATBHBIN
KOMIIBIOTEp JJIs1 00pabOTKU pe3ysIbTaTOB IKCIEPUMEHTA U MPEICTABICHUSI MTOTYYEHHBIX JaHHBIX
B BUJIe TpaMKOB U TaOJIHUII.

[Ipu npoBeneHnN JTEKIIMOHHBIX 3aHATUH UCTIOIB3YIOTCS MYJIbTUMEIUWHbIE TPE3EHTALII

8.2 [lepeueHb HeE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecredeHusl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
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1. CrpaBouno-npaBoBas cucrema «Koncynerant [Tnroc» (http://www.consultant.ru)

2. DnexkTponHas oubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

3. [TomHOTEeKCTOBAs HayYHAas Oa3a JaHHBIX MEKAYHAPOAHOTO U3aatenscTa Elsevier
(http://www.sciencedirect.com)

9. MarepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoaUMAasi Uil OCylIeCTBJIeHUsI 00pa3oBa-
TeJbHOI0 Npouecca o JUCHUIINHE (MOAYJII0)

3ansaTtusi oOecriedeHbl BCeM HEOOXOAUMBIM Ui MPOBEACHUS J1abOopaTOPHBIX PadoT Mo
yueOHOM TUCIUIUTNHE «XHUMHUS» CHA0XKEeHa PYKOBOJCTBAMHU JIJISl BBIIOJIHEHUS TaOOPAaTOPHBIX pa-
00T, yueOHO-1ab0paToOpHBIM 000pPYI0BAaHUEM, PEAKTUBAMU JIJIsl SKCIiepuMeHTa. B pacniopsbkenuu
naboparopun UMEITCS Ta0OPATOPHBIE YCTAHOBKHU ISl HCCIICOBAHUSI OCHOBHBIX XapaKTEPUCTUK
MeMOpaHHBIX TIpolieccoB. st MpoBeACHUS JICKITUI -BU3yaTU3aINi U JEKIHH-KOHGEPEHITUN nMe-
eTCs MyJIbTUMEINIHAS anmapaTypa 1 HOyTOYK.

Ne

Bup pabor

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE JUCIIMILTUHBI (MO-
JUyJIsl) ¥ OCHAIICHHOCTh

JIGKIIMOHHBIC 3aHITHUSI

JlexunoHHas ayAUTOPHS, OCHAILICHHAs IPE3EHTALlMOHHOM TeX-
HUKOH (IIPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIUM INporpamMMmHbIM obecnieuenuem (I10) mist nemoH-
CTpalMy MYJIbTHMEANNHBIX IPE3ECHTALNI.

JlaboparopHble  3aHs-
TS

JlaGopaTopusl, yKOMIUIEKTOBaHHAsI CIIELMAIN3UPOBAaHHON Mebe-
JBI0 M TEXHUYECKUMH CPEJICTBAMH O0yUYECHHSI, HEOOXOIMMBIMHU
JUIs BBIIIOJIHEHHUs J1a0OpaTOpHBIX paboT: BeChl J1abOpaToOpHBIE,
mKag CyMIMIbHBIM, MEIIadKd MarHuTHble, pH-meTpbl-noHO-
Mepbl; KOHAYKTOMETP; MYJIbTUMETP; MUKPOMETp; HE00X0AUMast
nabopaTopHas nocyja, Ipuoopsl U peaKTHBBHI.

['pynmnoBele (MHIUBU-
JyallbHbl€) KOHCYJbTa-
U1

JlexuimoHHas ayIuTOpUs

CamocTosiTenpHas pa-
borta

KaOunet 115t caMocTosTeNIbHON pabOThl, OCHAIIEHHBIN KOMIIb-
IOTEPHOH TEXHUKON C BO3MOXKHOCTBIO TOJKIIOYEHMSI K CETH
«HTEpHET», MPOrpaMMOIl PKPAaHHOIO yBEIMUYECHHs U obecre-
YEeHHBIN IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30Ba-
TEJIBHYIO CpPeJly YHUBEPCHUTETA.
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