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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.15 Xumus
TpynoemkocTs 3 3.e.

1.1. Ilesb ocBOeHMS U KPAaTKoOE COiePKAHME U CIUTITTUHbBI

[TocTosiHHO yBEeMWYHMBAIOMIMICS 00BEM HH(POPMAIMK, BAXKHOCTh AaKTyallM3alldd 3HAHUU B
YCIIOBUSAX OBICTPO PAa3BUBAIOIIMNXCS COBPEMEHHBIX TEXHOJIOTHI MPOU3BOJICTBA JIEIAI0T HEOOXOIUMBIM
BHEJpeHUE WH()OPMAIIMOHHBIX W «CKBO3HBIX» TEXHOJIOTHA B TIPEMOJaBaHNE MHOTUX 0a30BbIX
TUCIUIIAH, B TOM YHCIIE XUMHH, OCHOBHOW IIENTBI0 KOTOPOM SBISETCS M3y4YeHHE OOMIMX 3aKOHOB U
MPUHLMIOB ISl TOCIEAYIOIIEr0 MX HCHOJb30BAHUS MPU OCBOCHHHM MEXIPEAMETHBIX JUCLMIUIMH U
CHEIKYpPCOB, yriyOJeHHEe WMEIOIUXCS MPEICTaBICHUM W TOJy4YeHHEe HOBBIX 3HAHUM U yMEHHH B
obmacT XWMHH, ©O€3 KOTOPBIX HEBO3MOXXHO pEIICHHE COBPEMEHHBIX TEXHOJIOTHYECKHUX,
9KOJIOTHUECKHUX, CBIPHEBBIX W HOHEPreTHUECKUX MpPoOJIeM, CTOSIIUX Tepe]] YeIOBEUEeCTBOM.
Heo6xoauMocTh akTyanu3aluy TakyKe OMPEeessieTCsl COKpalleHneM 00beMa ayJuTOPHON HArpy3KH U
BO3MOXXHOCTSIMU KOMIIEHCUPOBATh AaHHBIN (DAaKT 32 cUET MPUMEHEHHSI Psiia CKBO3HBIX TEXHOJIOTHH U
IU(POBBIX MHCTPYMEHTOB B CAMOCTOSTEIIBHON pabOTe CTYICHTOB.

Kpatkoe conepxanue aucuumiauHbl: CTexuomMeTpudyeckue (KOJTUYECTBEHHBIE) COOTHOIICHUS B
xuMud. CTpoeHHEe aToMa M TNEPHOIUYECKas CUCTEMA XUMHUYECKHX SJIEMEHTOB. XHUMHUYECKasi CBS3b.
TepmonvHamMyka M KHHETHKAa XUMHUYECKMX MponeccoB. PactBopel. JlucnepcHblE CHCTEMBI.
OnekTpoxumudeckue mnporeccel. Kopposus. Xumusi MeTayioB. XHUMHUS BBICOKOMOJEKYIISPHBIX
coeMHeHUH (MOIMMEephl, HAHOCTPYKTYPBHI).

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbI

HaumenoBanue [Tnanupyemblie Wupukaropet [Tnanupyemslie OueHouHbIe
KaTeropuu Pe3yIBTATHI JOCTIKEHUS pe3yIbTaThl 00yUEHHSI 10 cpencTaa
(Tpymmbn) OCBOCHHS KOMIICTEHITHIA TUCIUTUTNHE
KOMIETCHIIHA porpamMmsl (Koa 1
coaepKaHne
KOMITETEHITHH )
Obmenpodeccuona | OIIK-5: Cmocoben | JlemoHcTpupyeT 3HaHue | Mmemsb npedcmasnenue: 0 | mabopaTtopHas
JIBHBIE HCTOJIH30BATh obracrell mpuMeHEeHHs, CTPOCHHUHU aTOMOB U pabora,
KOMIICTCHIHH CBOIiCTBa CBOMCTB, XapaKTEPUCTUK | MOJICKYJ; O BHIAX pabouas
KOHCTPYKLIMOHHBIX U | U METOJIOB UCCJIEAOBAHUS | XMMUYECKOMN CBSI3U U terpaap, PI'P,
ANIEKTPOTEXHUYCCKH | KOHCTPYKI[HOHHBIX crocobax ee 00pa3oBaHus; | TECT,
X MaTepuaJioB B | MaTepHaOB, BEIOWpAET 0 XUMHYECKUX CHCTEMax 9K3aMEHAIOH
pacueTax KOHCTPYKIIHOHHEIC (pacTBOpax, HBIC OMJIETHI
apaMeTpoB U | MaTepHaibl B KaTaJIUTUYCCKUX,
peXUMOB OOBEKTOB | COOTBETCTBHH C JIUCTIEPCHBIX,
poeCCHOHANBHON | TpeOyeMbIMH ANMEKTPOXUMUICCKUX
JIeSITEeTEHOCTH XapaKTePUCTHKAMU JIJIS cucremax, BMC), ux
HCIOJH30BAHUS B CBOMCTBaX; O HA3HAYCHUH
obnactu 1 00JaCTsIX TPUMEHECHUS
npodeccroHanbHON OCHOBHBIX XHMHUYECKHUX
nesitenbHocTH (OITK-5.1) | BewecTs u ux
COEIMHEHU;
3HAMb: XUMHYECKYIO
TEPMHHOJIOTHIO U
MTOJIb30BATHCS CHO MIPH
OTMCAaHNH XUMHUYECKIX
SIBIICHUI; OCHOBHBIC
CTEXHOMETPUIECKHE
3aKOHBI,
¢byH1aMeHTaIbHbIC
KOHCTaHTHI, €AUHHLIBI UX
HU3MEPEHUs; 0COOCHHOCTH
MIPOTCKAHUS U




BO3MOXKHOCTH YIIPaBICHHS
XO/I0M XHUMHUYECKOTO
Iporecca; CTPOCHNE
BEIIECTB B
KOHJICHCUPOBaHHOM
COCTOSTHHU; 3aBUCIMOCTh
CBOICTB BEILIECTB OT TUIIA
KPHCTaJUTMIECKOMN
peLIeTKH; OCHOBHBIE
(momysipHBIE)
oOpa3oBaTelbHbIC
HHrepHeT-pecypcebl
(XuMuK.ru

https://xumuk.ru; Acetyl
https://acetyl.ru;

XUMHAYECKUE YPABHEHUS
OHJIalH
https://chemequations.com
/ru u ap.); mudpoBeIe
pecypchl JUIsl peleHUs
3a1a4/mpoobieM B
po¢heCCHOHATEHOM
KOHTEKCTE U ISl OLICHKU
Pe3yJIbTaToOB pelICHHs
yMemb: TIIaHUPOBATh
XMMHUYECKHE
OKCIICPUMEHTBI I
NIPOBEPKU HAYYHBIX
TUIIOTE3; 000011aTh
TIOJTy4YEHHbIE Pe3yJIbTaThl;
UCKaTh MH(POPMAILHIO B
cetu UHTEpHET C
HCIIOJIb30BAHUEM
(GUITBTPOB M KIFOUEBBIX
CJIOB; BBIJICIISITh
poheCCHOHATBHO-
3HAYNMYI0 HH(OpMAIHIO;
OLICHUTH
nH(OpMaLNIO/IaHHbIEe Ha
JIOCTOBEPHOCTH U
pEeNeBaHTHOCTh
CpaBHEHHEM HECKOJIBKUX
HCTOYHHUKOB
nHpOPMAIIHH;
CaMOCTOSITEIILHO
ompenensTh IpoOeIsl B
CBOUX 3HAHUSIX U
KOMIIETEHIIHSX C
HCIIOJIb30BaHUEM
HHCTPYMEHTOB
CaMOOIEHKU 1 HU(POBBIX
OLICHOYHBIX CPEICTB
(C10 Moodle,
IIPEAMETHBIE TECTHI 110
JUCLUTLTHHE « XUMUSI»;
Bank TectoB (pa3men
«O0pazoBaTenbHBIE)
https://banktestov.ru u
ZIp.); OTIICHUBATh
MPaKTHYECKYIO
3HAYMMOCTb PE3YJIbTaTOB
MIOUCKA C MOMOIIBIO




U(pPOBBIX
HHCTPYMEHTOB,;
671a0emb: METOIKAMHU
pacyera 1o OCHOBHBIM
CTEXHOMETPHUYUCCKUM
3aKOHaM: KOJINYEeCTBa
BEILIECTBA, MACChl, 00beMa
rasa, MOJIIPHOI Macchbl,
MOJISIPHOI Macchl
SKBUBAJICHTA,
JJIEMEHTHOTO COCTaBa
CJIO)KHOT'O BEIIECTBA;
pacyera 1o XUMHYECKUM
YpaBHEHUSIM; TETUIOBBIX
3¢ (GEeKTOB U CKOPOCTEH
peakiuii;
KOJIMYECTBCHHBIX
XapaKTepPUCTUK PACTBOPOB
3NIEKTPOIIUTOB U
HEIICKTPOIIUTOB: BUIOB
KOHLeHTpauui, pH,
TEMIIEPATYPbI KUIICHUS U
3aMep3aHus;
KOJINUECTBEHHBIX
XapaKTEePUCTUK
OKHCJIUTENHHO-
BOCCTaHOBUTCIIBHBIX
CHCTEM, I'aJIbBAHHYCCKUX
3JIEMEHTOB, B IIpoLieccax
3NIEKTPOIIH3a;
MPaKTHYECKUMHU
HaBBIKAMH pabOTHI C
XHUMHUYECKUM
000pyIOBaHUEM H
peakTUBaMH B
COOTBETCTBUH C
MHCTPYKLMEH WIH
METOJUKOMN MPOBEACHUS
9KCIIEPUMEHTA C
coOiroieHeM
TpeOOBaHUN TEXHUKH
0e30MacHOCTH;
HaBBIKaMH pabOThI: €
HWHTEPAKTUBHBIMHU
MIPUJIOKEHUSIMHE
(https://ptable.com
(MHTEpaKTUBHAS
Iepromnueckas Tabnuia),
Acetyl https://acetyl.ru u
Ip.); € UM(PPOBBIMU
cepBUCaMU IS
CaMOTECTUPOBaHUs
(manpumep, bank TectoB
(paznen
«O0pazoBaTenbHBIE)
https://banktestov.ru;
MPEAMETHBIC TECTHI 110
JUCLUILTHHE « XUMUS»,
CJ10 Moodle); ¢
OOJIBIIMMH MacCHBaMH
JIAaHHBIX B IIU(POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem




https://pubchem.ncbi.nlm.

nih.gov, ChemSpider
http://www.chemspider.co

m u 1p.)

HaBbIKaMH pabOThI U
NoucKa HHGOpMaIKH B
JIEKTPOHHBIX
OMOIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 3bC,
JTOCTYTIHEIE B BY3€)

1.3. MecTO IMCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOW POTrPaMMbl

HNunexc HanmeHnoBanue Cemectp WNHnekchl 1 HAMMEHOBAaHUS YUEOHBIX JUCIUIUIHH
JUCLUTUIMHBI W3y4YECHUS (MoJtyneil), mpakTUK
JUTS KOTOPBIX
Ha KOTOPBIC ONUPACTCS .
N CoJiep>KaHue JTAaHHOM
coJlepiKaHue JaHHON
JTUCIUILTUHBI (MO JIsT)
JTUCITUATITUHBI (MOIYJIS) Ny
BBICTYIIA€T OIOPOH
b1.0.15 Xumus 1 3HaHUSA, YMECHUS U b51.0.04.01
KOMIICTCHIIHH, be3omacHOCTE
MOJTyYCHHBIC JKU3HEACATEILHOCTH
00yJarmuMuCs B b1.0.18
cpenHeit DNEKTPOTEXHUYECKOE U
0011e00pa30BaTENbHON | KOHCTPYKIIMOHHOE
LIKOJIE MaTepUAIOBEICHHE

1.4. SI3bIk NpenogaBaHusA: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Beinucka u3 yyeOHoro miana: njs rpynnsi b-311-24

Ko n HazBaHue AMCIMIUIMHBI IO YYeOHOMY TIJIaHy

b1.0.15 Xumus

9K3aMEHa B YYCOHOM IIJIaHE)

Kypc nzyuenus 1
CemecTtp(bl) U3yUeHUs 1
dopmMa IpoMEeKYTOUHOU aTTeCTalluu (3a4eT/3K3aMEH) OK3ameH
Pacuemno-epaghuueckas paboma, ceMecTp BbIIIOIHEHUS 1
TpynoemkocTts (B 3ET) 33ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KontraktHasn pabora o0yyarmmxcs ¢ | O6BeM ayTUTOpPHOM Brtu.c
npenoaasareneM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B Hacax HOT unu 20, B
qacax
O6nem padotsl (B wacax) (1.1.+1.2.+1.3.): 55 -
1.1. 3aHsTHS JIGKIMOHHOTO THUMA (JIEKIIUH) 36 -
1.2. 3aHaTHsi CEMHMHAPCKOTro TUNA, BCErO, B T.4.: 18 -
- 1abopaTopHbIe PaOOTHI 18 -
1.3. KCP (KOHTpOJIb CaMOCTOSITENBHOW pPabOTHI, 1 -
KOHCYJIbTAII1H)
Ne2. CamocrosiTesqibHass padora odyuaromuxcs (CPC) 17
(B yacax)
Ne3. KosmyecTBO 4acoB Ha 3K3aMeH (IIpU HaIU4YUU 36




3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas paboTa, B 4acax Yacer CPC
4acoB
= =
o o
N ¢
S =
o o
Q) Q)
= o =
0] = 2] ~
S ) = =
o te) = S
[9) < O =
o ta? = S
s 2 S |z
S i = 5,
= o, = 5
= S) = s
= o g Q o
S < S < N
= = = 2 | =
XuMus Kak pasjiesl eCTeCTBO3ZHAHUS. 72 4 - 2 - 1 -
CrexuoMeTprUIeCKre 3aKOHBI XUMHUH (TeMa
1)
CrpoeHure aToMa U IepUoIUIecKas CHCTeMa 4 - - - -
J .M. Menneneesa (Tema 2)
XuMudeckast CBSI3b M CTPOCHHE MOJICKYJT 4 - - - -
(Tema 3)
OO1ue 3aKOHOMEPHOCTH XUMUYECKHX 4 - 4 - 2 (JIP)
peaxuuii (Temsl 4, 5)
PactBopsI (TeMBI 6, 7) 4 - 4 - 2 (JIP)
OCHOBBI 31IEKTPOXUMUU (TeMBbI 8-11) 8 - 8 - 4 (JIP)
JlucniepcHble U KOJUTOUIHBIE CUCTEMBI (TeMa 2 - - - -
12)
XuMus TOJTUMEPOB (BHICOKOMOJICKYIISIPHBIX 2 - - - -
coenHEeHMH) (Tema 13)
TectupoBanue 4 - - - 3 (IIT)
PI'P - - - - 6 (PTP)
Bcezo uacos 3a 1 cemecmp 72 36 - 18 - 1 17

[Mpumeuanne: JIP — cocraBneHue ordyeToB mo JyaboparopHbM 3aHsaTHsM, IIT — moaroroBka k tectupoBanuto, PI'P —
Harucanue pacueTHo-rpaduueckort padotel, CT — caMmocTOsTEIHHOE U3YUYEHHE TEM.

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI
Tema 1. Xumus kax pazoen ecmecmeo3nanui. Cmexuomempuueckue 3aK0OHbl XUMUU

[Ipenmer u 3agaun XuMuu. XUMAYECKUE 3HAHUS B IPAKTUUECKOU AEATEIIBHOCTH JIIOACH. XUMUS
B CHCTEME €CTECTBEHHBIX HayK.

HcTopust XuMHK: IOUCK TIEpBOdJIeMeHTa B ¢puitocopckux yueHusx pesueit ['perun; aaxumus,
ATPOXUMHUSI; OTKPBITHE MEPBBIX XUMUUYECKUX 3eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JIaByasne;
3aKOH COXPAHEHHs MacChl BEIIECTBA; aTOMHO-MOJIEKYJISIPHOE YUEHUE U YUYEHHE O COCTABE BEILECTBA.
JIx. lanbTOH: 3aKOH KpaTHBIX OTHOIIICHUH, aTOMHBIHN Bec. Kimaccudukarius 31eMeHTOB TI0 UX aTOMHBIM
Becam. XK. Tpyct: 3aKoH mocTostHCTBa coctaBa. M.51. Beprenmyc: XuMUYeckas CHMBOJINKA, yPABHEHHS
XUMUYECKHUX PEAKIIHil, yTOUHEHUE ATOMHBIX BECOB. | [OHATHSA: aTOMHas e IMHKIIA MACChl, OTHOCUTEIbHAS
aTOMHas Macca 3JIEMEHTa, OTHOCUTEINIbHAsL MOJIeKyJisspHas Macca Bemectsa. JK.JI. I'eif-Jlroccak: 3akoH
MPOCTHIX OOBEMHBIX OTHOIIEHWUW. A. ABoramapo: 3akoH ABoranpo, uuciio ABoraapo. Ilonstue o
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KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJSIpHBIA 00beM ra3oB. ['a3oBeie 3akoHbl. 1. Puxtep:
MIOHATHE PKBUBAJICHT, 3aKOH SKBMBAJIEHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckaa cucmema /[.H. Menoeneeea (c npumenenuem
unmepaxkmuenou Ilepuoouueckoit maonuywl ptable.com)

Kpamkuii me3uc: @yuKyuoHan uHmepaxmusHou nepuooudeckoi mabauysvl Ptable: nozeonsem noxazame
3AKOHOMEPHOCNTb UBMEHEeHULl MAKUux Cceolcms o1eMeHmoe6, KdakK paéuyc amoma, dacpezanitHoe cocmosinue,
OMmMHoOWuerHue K XxumudecKum ceMeL?cmeaM, JIEKMpoompuyameibHocmy, memnepamypobl acpecantiblx nepexodoe,
9Hepeuu CpooCcmea K IIeKMPOHY U UOHU3AYUU, Odem npedcmagierue 00 U36eCHHbIX 6 HACmosiee 8peMs
UB0MONAX INeMEeHMO8, SKII0UAS Xapakmep ux pacnada, oaem npeocmasienue O Xapaxkmepe pacnpeoeneHusl
INEKMPOHOB, 6 M.Y. NO KEAHMOBbIM SUEUKAM (INEKMPOHHbIE U IJNEKMPOHHO-2paguueckue Gopmynl),
ocobennocmu CMpPOERUSL INIEKMPOHHbLX 0p6umaﬂell uepes npebcmaeﬂenue K6AaHmMOBblX ducei, sKjlodaem 6a3y
eeulecme (6 m.4. ¢ UCnoJjib306aHUEM 6blcmp020 NnoucKka Ha OCHO6aHUU KA4eCcmeeHHOo20 cocmaea)

Atomuctnueckue runotessl JJemoxpura, . Hetotona, JI. Jansrona. OTKpbITHE 3JEKTPOHA U
JIPYTUX dJeMEHTapHbIX yacTull. Mozaens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnas monensy). [IpotuBopeunss B mogenu D. Peseppopaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOM Teopuu. Monens atoma no H. bopy. KopryckynspHO-BOIHOBOW Iyain3m
9JIEMEHTAPHBIX YaCTHLI.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJCTABICHHUS O CTPOEHUU aToMa: SApO: COCTaB,
3apsij sAApa, aTOMHBIA BeC, MOPSAKOBBIM HOMEp B NEPUOJUYECKOM CHUCTeMe, M30TOIbl (Ha mpuMepe
uHTepakTuBHOU [leproamueckoit Tabnuibl Ptable); 3nexkTpoHHas 000J10YKa: AIEKTPOHHAS OpOUTAb,
KBAaHTOBbIE uucia (TJ1aBHOE, OpOMTaJIbHOE, MAarHUTHOE, MarHUTHOE CIHHOBOE) (Ha Tmpumepe
uHTepakTHBHOH [leproanyeckoit Tabmuisl Ptable); 3amomHeHne 3JeKTPOHHBIX ci0eB: puHIwmI [aynm,
OPUHIMUI HauMEHbIIeH »sHepruu, mnpaBwio XyHAa, npaBwia KieukoBckoro (Ha mnpumepe
uHTepakTHBHOH [leproamueckoii Tabnuibl Ptable).

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK JIEMEHTOB U TMEPUOAUYHOCTb MX CBOMCTB: SHEPIHs
MOHM3AIMH, CPOACTBO K JJIEKTPOHY, 3JIEKTPOOTPULATENILHOCTb, ATOMHBIE paJAMyChl (Ha IMpUMepe
uHTepakTuBHOU [lepuoanueckoii Tadnuib Ptable).

Tema 3. Xumuueckasn céa3p u cmpoeHue Moaexyn (¢ ucnoivb3oeanuem npuioxcenus Avogadro)
Kpamxuii mesuc: Ilpunooicenue Avogadro obradaem OocmamoyHviM @QYHKYUOHAIOM O HOCMPOEHUs.
epapuueckux cmpyKmypHoix opMmys HEOP2AHUYECKUX U OPSAHUYECKUX BeUecms, GKIYAen 6CIMPOeHHYI0 0a3y
20MOBbIX CMPYKIMYPHBIX (DOPMYI MHOSUX HUSKOMONEKYIAPHBIX OP2AHUYECKUX BelyeCms, NpUMepbl 2UOpuou3ayull
aAmomHbwblx 0p6umaﬂeﬁ, noseoJjidem CMO@@ﬂupOGde u oyeHumo nocpe()cmGOM nocmpoOeHHblX Mooenel maxkue
CBOUCMBA XUMUYECKOU C6A3U, KAK B8aIeHMHbLU yeoi, ()]ZMHLZ, IHEpcUs C8A3U.

OcHoBHbIE MONOXKEHUSI Teopuu cTpoeHus: Bemects A.M. bytinepoBa. CoBpeMEHHOE MOHSITHE
XUMHUYECKON CBSI3U: SHEPrHs XUMHUYECKOW CBSA3M; JUIMHA XMMHUYECKOH CBS3U (C MCIIOJIb30BaHHEM
npuioxenns Avogadro). Bumbl XxumMuuecko CBSI3H.

KoBanenTHast cBs3b (C MCHOIb30BaHUEM NpHIIOKEeHUs Avogadro). MeToJ BaJIeHTHBIX CBS3EH.
XapakTepUCTUKM  BAJEHTHOM  CBSI3U:  HACBHIIIAEMOCTb,  HANpaBICHHOCTb,  IOJSPHU3YEMOCTb.
I'mbpuan3anys aTOMHBIX BaJEHTHBIX OpOHTaneid. MeTos MONEKyJISIpHBIX opOuTaneld. DIIeKTpOHHbIE
CTPYKTYpPbI HEKOTOPbIX MoJieKy1 1o metoxy MO u ux coiictBa. loHHas CBS3b.

Mertannuueckas cBsi3b. MeTauibl, IPOBOIHUKH, TIOTYTIPOBOJHUKH, TUIIIECKTPUKH.

Bonoponnas cBsa3b (¢ ucnoib3oBaHueM npuiioxkeHuss Avogadro). MexmonekysipHble
B3anMo/eiicTBus (cuibl Ban-aep-Baanbca).

KommiekcHbie coeiMHEHUS: HOH-KOMIUIEKCOO0pa30BaTelb, JUTaH/Ibl, BHYyTPEHHSS U BHEIIHSSA
cdepbl, KOOPIAUHALMOHHOE YHUCI0. MOHO- M NOJIMIEHTaTHbIE JTUranabl. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHeHni. Kinaccudukanms KOMIUIEKCHBIX cCoeTnHEHUH. J(rccoruanusi KOMIUIEKCHBIX COSTUHCHHM.
KoHcTanTta ycTOHYMBOCTM KOMIUIEKCHOTO HOHA. [Ipuposa XMMHYECKOH CBSI3M B KOMIUIEKCHBIX
coenuHeHusX. [IpuMeHeHne KOMIUIEKCHBIX COEMHEHUH.

ArperatHoe = cocTosiHMe  BemlecTBa.  Kpucraiuimdeckoe U aMoppHOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XuMU4yecKas CBsA3b B KPUCTANIMYECKUX TENAX.

Tema 4. dnemenmul Xumuueckoi mepmoOUHAMUKU

BuyTtpennss sneprusd. [-il 3aKkoH TepMOAMHAMUKYA NPUMEHUTENBHO K XMMHUYECKUM CHCTEMaM.

[ToHATHS «IHTANBNUA», «CTAHAAPTHAS SHTAIBIUSLY, «IHTAIBINA OO0pa30BaHU». DHEPreTHUecKue




3¢ (deKTh XUMUIECKUX peakiuii. TepMoxuMuueckue ypaBHeHus. 3akoH ['ecca u ciencteue u3 Hero. 11-
U 3aKOH TEPMOJMHAMUKH NPUMEHUTENBHO K XHMHYECKUM cucrteMam. [loHATHE «3HTpONUsD,
«CTaHaapTHas HHTponus». HampaBieHue NpOTEKaHHWS XWMHUYECKOW pEakUUHh. DHTAIBIUUHBIA U
SHTponuitHbIA (hakTopsl. DHeprus ['mubOca. BrausHue TemmepaTyphl Ha HalpaBiICHHE MNPOTEKAHUS
XUMHYECKHX PEAKIUM.
Tema 5. Xumuueckasa Kunemuka

[lonsTe cucTeMbl, BUABI XMMHMYECKHUX CHCTEM. ['OMOr€HHbIE U T€TEPOrCHHBIE PEaKIUH.
CKOpOCTh TOMOT€HHBIX M TE€TEPOre€HHBbIX peakuuil. PakTophl, BIAUSIONINE HA CKOPOCTh XUMHUYECKON
peaxIyu: KOHIICHTpanus (3aKOH JEHCTBYIOMIMX Macc), Temreparypa (TemmeparypHbliii ko3ddumument
peaxiuu, npaBuio Baut-I'odda), sHeprus aktuBauuu. YpaBHeHue AppeHuyca.

Karanuz u karamutuueckue cuctemsl. [IpuMeHeHHE KaTaau3aTOpoOB B XUMHUYECKHX,
OHMOJOTUYECKHX, TEXHUYECKUX CUCTEMaX.

Xumnueckoe paBHoBecue. KoHcranta XmMuueckoro pasHoBecus. llpaBuna cmemeHus
xummu4deckoro pasHoBecus (mpunuui Jle [llarense-bpayna).

PaBHOBecusi B rereporeHHBIX cucTteMax. da3oBoe paBHOBecue W mpaBwio (a3 ['ubOca.
[IpeacraBnenus o fuarpaMmax COCTOSTHUM.
Tema 6. Pacmeopuvl Kak xumuueckue cucmemul

Onpenenenue u kiaaccuduranus pactBopoB. CrocoObl BeIpaKeHHsI KOHIICHTPAIIUH PAaCTBOPOB.
[Ipoueccel pactBopeHus. [IoHATHS «CONBBATHIY, «THUAPATHI», «KPUCTAIUIOIMIPAThDy. PacTBOpUMOCTD
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMIX. 3aKOH pacupenesieHus. JKCTpakuus. 3akoH ['eHpu u
3akoH Payms mns upeanmsHBIX pacTBOpoB. Ocmoc. YpaBHenue Bant-I'odhda nns ompenenenus
OCMOTHYECKOr0 faBieHus. D0ynuockonus. Kpuockomus.
Tema 7. Pacmeopwl 31eKmpoaumoe

Teopus anexrponurnueckoil quccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IPOLIECCOB 3JEKTPOIUTHUECKON AMCCOLMAIMM: CTENEHb IUCCOLMAIMN, KOHCTAHTa AMCCOLUAINH,
Ka)KylLIasicsl CTENEHb JUCCOIMAlu, aKTUBHOCTh HOHA. MoHHas cuiia pacTBopa.

Teopus KUCIOT, OCHOBAHUM U COJIEN C TOYKH 3PECHMS DIICKTPOIMTUUECKON TUCCOLUALINN.

PaBHOBECHME ManoOpacTBOPUMBIN BJEKTPOJIUT — HACBIMIEHHBIM pacTtBop. I[IpousBeneHue
PacTBOPUMOCTH. Y CJIOBUS BBINAJIEHUS U PACTBOPEHUS OCAKOB.

DIEeKTPONUTHYECKAs TUCCoIaIs Boabl. Bomopoausiil mokaszatens pH. CriocoOs! onpeaeeHus
BOJIOPOJIHOTO TIOKa3ares. bydepHsie pacTBOpHI.

I'uapomu3 coneit. [lokazaTenu MpOIECCOB THAPOIM3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
THIIPONIN3a), (PAKTOPBI, BIMSIOIIME HA 3T IPOILIECCHI.
Tema 8. OxucnumenvHo-60ccmanosumesbHbvle NPOUECCH

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M CIOCOOBI COCTaBICHUS UX
ypaBHEHUH (METO/I SJEKTPOHHOTO OajlaHca, METO HOHHO-MOJIEKYJIIPHBIX TTOJTypeakinii). Baxkueimume
OKHCIIUTEHN U BOCCTAHOBUTEIH, 3HAYCHNUE B IIPOMBIIUICHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKHME MCTOYHMKHM DJIEKTpUUECKOM 5SHepruu. ['anpBanmueckue snemeHTsl. OJC.
ONeKTpoAHbIe TOTeHUHaNbl. YpaBHeHue Hepucra. CraHmapTHBIA  BOAOPOIHBIA  AJIEKTPO/I.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAI. P HanpsKeHUi MEeTalIoB.
Tema 10. nekmponus u e2o 3aKonbl

ITocnenoBaTenpbHOCTD 3JIEKTPOAHBIX IPOLECCOB MPU AIEKTPOJIN3E paciliaBa U pacTBOpa. 3aKOHBI
®apanes. [I[pumenenne >JeKTpoIin3a.
Tema 11. Koppo3usa u 3auguma memannoe

Bunet kopposuun. @akTopsl, BIUAIOMIKE HA CKOPOCTh KOppo3uH. CrocoObl 3a1IUThl METAIIJIOB OT
KOppO3UH.
Tema 12. /lucnepchoie u KonnouoHvle cucmemol

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Konnounnnele cuctemsl U ciocoObl ux nonydeHusa. CTpoeHHe KOJUIOMAHBIX YacTHIl (MULIEILT).
OnTHyeckue U 3JEKTPUYECKUE CBOMCTBA KOJUIOMA0B. PaKTOpPbl YCTOMUYMBOCTH KOJIJIOUJHBIX CHUCTEM.
Koarymsmus. 3HaueHre KOJIOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.



Tema 13. Xumusa nonumepos (6b1COKOMOIEKYAAPHBIX COCOUHEHUTL)
Kpamxuii mesuc: ®@ynxyuonan cavima Acetyl.ru exmouaem UHMEPAKMUSHBLU 2paAduUUecKull peoaxmop
Op2aHUuecKux eewecms, OOWUPHYIO 643y OAHHBIX OPeAHUYECKUX U HEeOp2aHUYeCKUX 6ewecms, GKI0udsl
0COOEeHHOCMU U3OMeEPUU, CHOCODbL NOTYUEHUS, XUMUYeCKUe C8OUCMEA op2anuyeckux sewecms. Ilpunosicenus 0ns
MOOenuposanusi Cmpykmyp opeanuyeckux sewjecms (Avogadro, Jmol, ACDFree) nozeonsrom susyanuzupoeams
npeocmasienue 0 HU3KO- U BbICOKOMOAEKYIAPHBIX BeUjecmaax, cooepicam 6CmpoeHuvie 0asvl 20MOGblX
CMPYKMYP OP2aAHUYECKUX 8EUECNE OCHOGHBIX KIACCOS.

CrpoeHue u cBoiicTBa MoJMMepoB. Bupl nonumepoB. Y cToMunBOCTh NMONUMEpPOB. OCHOBHBIE
MOJIMMEPHBIE MaTepuaibl (C HWCIonb30BaHWeM caiita Acetyl.ru, mpuinoxenuit Avogadro, Jmol,
ACDFree).

3.3. ®opmbl M MeTOABI IPOBEACHNUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTUH

B npouecce npenogaBaHus TUCUMILUIAHBI UCIIONB3YIOTCS TPAIULUOHHBIE TEXHOJIOTUN HAPSTY C
AKTUBHBIMHU ¥ HIHTEPAKTUBHBIMHU TEXHOJOTUSMH.

Paboma 6 manvix epynnax na 1ab6opamopHuix 3aHsamusx MO3BOJISIET Pa3BUTh YMEHHUE paboTaTh B
KOMaH/Ie, IJIaHUPOBATh U JEJIaTh BHIBOJIBI HA OCHOBAHUU MPOU3BE/ICHHBIX JICUCTBUH, T.€. 3aKJIaIbIBACT
OCHOBBI HAYYHO-HCCIIEIOBATEIHCKON PabOThl B JanbHEHIIEH nmpodeccrnonanbHoi AesTenpbHoCTH. Bee
naboparopHble pabOThl 1O JAaHHOW MUCHUIUIMHE TMPEJICTaBISIOT COO0OM SKCIepUMEHTAIBHBIC
UCCIIE0BAHMUS.

Axkryanmzanus paboueil mporpamMmbl TakKe NpearojiaraeT BHEAPEHHWE B J1a00paTOPHBIH
MPAKTUKYM BHUPTYaJbHOM 4YacTU (C HCHOJB30BaHHMEM O€Ta-BepCHU BUPTYAIBHOTO J1aOOPaTOPHOIO
npaktukyma «XumJlad-TeopeTnk»)

Yuebnwvie mexnojocuu, UcCnojib3yemble 6 06pa306ame/sz0M npoyecce

Paszpen Cemectp Hcnosnp3yemble akTHBHBIE/HHTEPAKTHBHBIE KonmgectBo yacos
00pa3oBaTeNbHBIC TEXHOJIOTHH
Paznensr 4-6 1 PaboTa B ManbIX rpymnmax Ha J1a00OpaTOPHBIX 8
3aHATHIX

4. Ilepevyennb yueOHO-METOAMYECKOT0 0OecriedeHHs 1JIs CAMOCTOSITEIbHOM PadoThI
o0y4arommxcsi Mo JMCIUNIUHE

Conepxanne CPC
Ne HaumenoBanue pasnena Bun CPC Tpyno- @DOpMBI U METOABI
(TeMbl) AUCIMIUINHBL €MKOCTb (B KOHTPOJIS
yacax)

1 OO1mue 3aKOHOMEPHOCTH CocraBneHne 0TYETOB 1O 2 IIpoBepka oT4eTOB 1O
XUMHYECKUX PEaKIIHA nmabopaTtopHbM 3aHATHSIM (ayn. CPC) ma00paTOPHBIM 3aHATUSIM
(Tema 5) (pabouas TeTpanp)

2 PacTtBopsI (Temsl 6, 7) 2

3 OCHOBBI AMEKTPOXHUMUHN 4
(Temsr 8-11)

4 1-8 (Temsbr 1-12) [ToxroToBka K TECTUPOBAaHUIO (BHEAY. 2 Tectuposanue (8 C1O

CPC) Moodle)
5 1-7 (temsr 1-11) Hanmcanue PI'P (Baeayn. CPC) 7 IIposepka PI'P
Bcero gacos 3a 1 cemectp 17
JlabopaTopHblie padoThl
No HaumenoBanue paznena JlaGoparopnast paboTa win Tpyno- DopMbI U METOABI
(TeMbl) TUCITUTUTHHBI 1a60PaTOPHBIN MPAKTHKYM €MKOCTb (B KOHTPOJISI
gacax)
ayn./CPC

1 XuMus Kak pasaen Wnctpyxrax no Th u I1b 2/- Jomnyck k 1a00paTopHBIM
€CTEeCTBO3HAHMUSL. paboram
CrexnomeTpuyeckue
3aKOHbI XUMHH (Tema 1)
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2 XuMHuuecKass KHHETHKA CKOpOCTh ~ XMMHUYECKHUX  PEaKIIHi. 4/2 IIpoBepka OT4ETOB TIO
(Tema 5) XUMHAYECKOE PAaBHOBECHE J1a00paTOPHBIM 3aHATHIM
3 PactBopsI (TEMa 6) SBnenust pu IIPUTOTOBJIEHUU 2/1 (pabouas Tetpanp),
pacTBOpOB TECTUPOBAHUE,
4 PacTBOpPHI 27IEKTPOTUTOB I'maponus coneit (B T.4. 4ucie B 2/1 9K3aMeHaI[MOHHbIE
(Tema 7) ¢dopmare BUPTYaJILHOTO BOIIPOCHI
nabopaTopHOro NpaKTHKyMa
«XumJla6-TeopeTuk»)
5 OKHCITUTENBHO- OKHCIUTENBHO-BOCCTAHOBUTENBHBIE 2/1
BOCCTaHOBHTEIILHbIC peakuuu (B T.4. uyucine B Qopmare
Tporeccsl (Tema ) BUPTYaJIbHOTO 1ab0paTOpHOTO
npaktukyMa «XumJlab-TeopeTnk»)
6 DIEKTPOXUMHYECKIE Psan HaAIPsDKCHUN METAaJUIOB. 2/1
mporecckl (Tema 9) l"albBaHUYECKUH 2JIEMEHT
7 DJEKTPOIU3 U €ro 3aKOHBI | DIEKTPOIIN3 2/1
(Tema 10)
8 Koppo3sus u 3amura Koppo3zus merammos 2/1
MeTauioB (tema 11)
Bcero gacos 3a 1 cemecTp 18/8

5. Metoanueckue yka3aHus 1Jis1 00y4alOMIUXCS 0 OCBOEHUIO TN CIUTITHHBI

Pabota Ha 1a00paTOPHBIX 3aHATHAX

B nepuoa ocBoeHust AUCHUIIIIMHBI CTYIEHTHI TOCEIIAIOT J1a0OpaTOPHBIE 3aHTHS, I/ie padOTatOT
B MaJlblIX TIpylnax, CaMOCTOSTEIBHO MW3Y4yalOT JONOJHUTEIBHBIM TEOPETUYECKUI MaTepual K
71a00paTOPHBIM 3aHATUSAM. TeopeTHdecKas 4acTh pabOThl BKIKOYAET KOHCIIEKTUPOBAHUE MPOBEACHUS
OTIBITOB BO BpeMs J1a00OpaTOPHOT0 3aHATHUS C 00s3aTeNbHBIM IPUBECHUEM O0BSICHEHUH HAOMI0aeMbIX
SBJICHUH, BBIBOJOB, (POPMYJI peaKiuil.

Kpurepusimu orieHKH paboThI Ha 1a00paTOPHBIX 3aHATHIX SBISETCA: BIIAJICHUE TEOPETUUECKUMU
MOJIO)KEHUSIMU TI0 TEME, BBIIIOJIHEHUE NPAKTUYECKUX 3a/JaHui, 3HAHUE TEPMUHOJOTUH, HaJU4ue
YPaBHEHUI PEAaKLU OIBITOB.

[Ipu BBIIOTHEHUHU JTAOOPATOPHOTO TMPAKTHKYMAa HCIIONB3YIOTCS CIEAYIOUINE METOIUYECKHe
pa3paboTKu:
3aiinieBa H.B. JJaboparopHsIii pakTUKyM 10 00miei xumuu. — Tomck, 2006.

MaxkcuManbHbIN 0ai, KOTOPBIA CTYACHT MOXKET HabpaTh Ha 1a00paTOPHOM 3aHATUH, — 2 GaJjJia.

B pamkax aktyanmuzammm paboueil mporpaMmbl 4acTh padOT Mo oOImied W HEOPraHMYECKOW XMMHH BO3MOXKHO
3aMEHUThH/IOTIOJHUTH BUPTYaJIbHBIM JIA00paTOpHBIM npakTukyMoM (Oeta-Bepcust BIIIT «XumJla6-TeopeTuk»). ABTOpCKHiA
BJIIT «XumJla6-TeopeTrk» Mo3BONISET HE TOJIBKO MPOBOANTH BUPTYalbHbIE JaOOpaTOPHBIE PadOTHI X IPOBEPSTH HABBIKU B
COCTaBJICHUM XMMHYECKHX PEaKlWil, HO U MPEACTaBIseT CO00M OTKPBITYIO 0a3y JaHHBIX, KOTOpask MOXKET M3MEHSTHCS B
JOCTATOYHO HIMPOKUX IIpeaciax

PacueTrHo-rpajduueckas padora Bxirouaet 20 3agaHuil U3 CICAYIOMIMNX TEM:
1) Crexuomerpuyeckue 3akoHbl. OCHOBHBIE KJIacChl HEOPTAHUYECKUX COSTMHEHUH.
2) Crtpoenue siipa atoma. SlaepHelie peakiuu. PainoakTHBHOCTD.
3) Xumuueckas CBA3b.
4) OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKLIUM.
5) PactBOpHI Kak PU3NIECKUE CUCTEMBI.
6) PacTBOpPHI 3JEKTPOJIUTOB.
7) OKHUCIUTETHHO-BOCCTAHOBUTEILHBIE PEAKIINU.
8) DIEKTPOXUMUUYECKHE CUCTEMbI U MTPOIIECCHI.

Tpebosanus k pabome: NpU PELICHUN PACUETHBIX 3a7ad B 00A3aTEIbHOM MOPSIKE PEKOMEHAYETCS
yKa3blBaTh (OPMYJIbl, 10 KOTOPHIM MPOBOJATCS PACUETHI, @ TAKXKE JIE1aTh CChUIKY Ha HUCHOJIb3yeMble
3aKOHBI. PelieHue 3amay OCYIIECTBISETCS C HCHoOJib3oBaHUEM yueOHoro mocobusi Iamuka HUJL
3agaun u ynpaxHenuss mo odmeii xumuu. — M.: UnTerpan-Ilpecc, 2007 (u npyrue Bepcuu
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u3nanms). Beibop BapuaHTa OCyLIECTBISIETCS B COOTBETCTBUM CO CIIMCKOM CTYAEHTOB (IOPSIKOBBIN
HOMED B )KypHaJe COOTBETCTBYET HOMEPY BapuaHTa).

Bap-m Ne 3amaq
1 1] 53] 66| 8 | 151 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2| 54| 67| 84 | 152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 689
3 3] 55| 68 | 8 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4| 56| 69 | 8 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 5157 70| 8 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6 | 58| 71 | 88 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7159 72| 89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8| 28 | 73 | 90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 9129 | 74| 91 | 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 10 ) 30 | 75 | 92 | 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11 1 31| 76 | 93 | 141 190 | 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 121 32| 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 699
13 13 1 33 | 78 | 95 | 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700
14 141 34| 79| 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 | 701
15 151 351 60 | 97 | 145 ] 194 | 209 | 241 | 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 16 | 36 | 61 | 98 | 146 | 175 | 210 | 242 | 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 | 703
17 17 | 37 | 62 | 88 | 147 | 176 | 211 | 243 | 292 | 312 | 330 | 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 18 | 38 | 63 | 80 | 148 | 177 | 212 | 244 | 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 | 625 | 657 | 705
19 23 | 39| 64 | 81 | 149 | 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 | 464 | 505 | 537 | 592 | 626 | 658 | 686
20 251 40 | 65 | 82 | 150 | 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687

Kpurepun onienxu PI'P:
- IPAaBWJILHOCTh BBIIIOJHEHUS PACYETHOTO 3aJaHHUs;
- HaJIMYMe CChIJIOK Ha 3aKOHBI U (hOPMYJIBI;
- IOJIHOTA M KAYECTBO OTBETA HA BOIIPOCHI TEOPETUYECKOT0 XapaKTepa.

| mpaBunbHO penieHHas 3aja4ya oleHuBaeTcsa B 1 0aJsu.

TecTupoBaHuUe SBISCTCS MTPOMEKYTOUYHON MPOBEPOUHON pabOTOM MO Kypcy, MPOBOAUTCS 2 pas3a 3a
cemectp B C/10O Moodle.

[Ipu noAroTOBKE K TECTUPOBAHUIO MCIIOJIB3YIOTCS CIEIYIOINE METOIUYECKUE pa3pabOTKU:
[Morynsesa U.A. KoHTpOIbHO-H3MEpPUTETBHBIEC MAaTEpUAIIbI IO AUCHUILTHHE «XuMus». Paznen «O0mas
xumus». — Hepronrpu, 2015, 2021.

Temamuueckas cmpykmypa bBT3 (vacmv «Obwas xumusay):
. Uctopus xumun. Crexuomerpus (40 3ananuii)

. Ctpoenue atoma (40 3amanuii)

. XuMH4ecKas CBsI3b U cTpoeHue Bemectna (40 3aganuil)

. OCHOBBI XUMHUYECKO# TepMoauHaMuKH (20 3agaHmin)

. OcHOBBI XUMHUYECKOH KuHETHKH (40 3amanuii)

. PactBopsr1 (40 3amanuii)

. PactBopsl anekrponutoB (40 3aganuii)

. OcHoBBI AnekTpoxumMun (40 3a1aHmMi)

03N DNk W~

Bunpl TecTOBBIX 3aJaHUN:

Bun Komuuectso T3 Kon
3a1a nJe
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OO6pa3siibl TECTOBBIX 3aJJaHUM:
1. 3axanne 3aKpbITOro THUNA
OTtHocuTeNnbHAs MIIOTHOCTH ra3a A 1o ra3zy B paBna x. OTHOcUTeNnbHas TUIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
Ortser: 4
2. 3agaHue OTKPBHITOIO THIIA
### — enuHNIIA U3MEPEHUS KOJTMYECTBA BEIICCTRA.
OTtBer: M0JIb

3. 3amanue HA COOTBETCTBHE
COOTBGTCTBI/IG BCJIMYUH U COIUHNUILL I/I3M€pCHI/I$I:

1 | Macca A. | aemMm.
2 | KonnuecTBo BeliecTBa B. |r

3 | MonsipHasi Mmacca C. | MoJb
4 | OTHOCUTENBHAS aTOMHAI Macca D. | r/monb

Ortser: 1B, 2C, 3D, 4A
4. 3agaHue Ha yNOpsAI0YHBAHHE
HOCJIC,Z[OB&TCHBHOCTB COC,Z[I/IHGHI/Iﬁ 1o MCPC YMCHBIICHUS TOJAPHOCTU CBA3ZU:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kputepun orieHku tecta
1 mpaBWIbHBIN 1 TTONMHBIA OTBET = 1 6as. [Ipu yclnoBuM MHOTOBapUATHBHOCTH OTBETA OIICHUBACTCS
KaK YMCIIO TIPAaBUIIBHBIX OTBETOB, TAK M HAJTMYKE JIUIITHUX MM HETIPABIIIBHBIX (B 3TOM CIIydae OT OLEHKH
OTHHMAETCs 9acTh Oalia)

MCTOIII/I‘IGCKI/IC YKa3aHus Ui TOMOIIA O6y‘-IaIOH_II/IMCSI B yCIICIHOM OCBOCHHWU OUCHUILIAHBI B
COOTBETCTBUH C 3aIUIAHMPOBAHHBIMH BHUJIAMU YYEOHOH M CaMOCTOSITENILHOW PadOThI 00y4YarOIIHXCs
pasmerensl B CZIO Moodle: http://moodle.nfygu.ru/course/view.php?id=14652

PeliTHHIOBBIN perjiaMeHT 0 JUCHMILINHE:

No Bup BeImIONHSIEMOM y4eOHOH paboThI KomnuuectBo | KonumdectBo
(KOHTPOIHMPYIOIINE MaTEPHAIIBI) O6aytoB (min) | GayToB (max)
1 | PaboTa Ha 1aGOPaTOPHBIX 3aHATHIX 8 16
IIpomexyTOUHOE TECTHPOBAHUE MO Pa3fesiaM U CLUUILINHbI 25 34
3 | PTP 12 20
KosnyecTBo 0a/1J10B 17151 I0NYCKA K IK3aMeHy (min-max) 45 70
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6. ®OH/I O1IEHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMU 00y4aloIMUXCsl M0

AUCHHUIIIMHE

6.1. IToka3are/iu, KpUTEPUH M IIKAJIA OLlEHUBAHHSA

[Txais! OleHUBAaHUS YPOBHS C(POPMHUPOBAHHOCTH

Komwr MunauxaTopsl KOMIETEHIHH/3IeMEHTOB KOMITETCHIINI
IToxa3aTenn olleHUBaHUS
OLCHMBAEMBIX | JIOCTHXEHH (o 11.1.2.PTTJI) YpoBHH Kpurepun Ornenka
KOMIICTCHIIMIA | KOMIICTCHIIHIA OCBOCHHS OIICHUBaHUSA
(ecKpHUnTOpHI)

OIIK-5 OIIK-5.1 Hmems npedcmasnenue: o Bricokuii | O6mas cymma 6aiioB OTIIUYHO
CTPOCHUH aTOMOB U MOJICKYJT; O 3a paboOThI B CEMECTpe
BUJIaX XUMUYCCKOH CBSI3H U Y 9K3aMEH COCTABIICT
criocodax ee 00pa3oBaHHs; O 85 u Gonee
XUMHMYECKUX CHUCTEMax BazoBeiii | Obmas cymma 6amioB XOpOouIo
(pacTBOpax, KaTaJIUTHYECCKHUX, 3a paboTHI B ceMecTpe
JIACTICPCHBIX, YIEKTPOXUMIYECKUX 1 9K3aMeH COCTaBIICT
cucremax, BMC), ux CBOHCTBax; O Oounee 65, Ho MmeHee 85
Ha3HAYEHUH ¥ 00J1aCTAX Munn- | OOmas cymma 6ajuioB |  yIOBIIETBO-
NPUMEHEHUS OCHOBHBIX MaJbHEIA | 32 paOOTHI B CEMeCTpe PUTEIBHO
XFMHYECKHX BEIIECTB U UX 1 9K3aMEH COCTABJISICT
COEIMHEHMIA, 6oitee 55, HO MeHee 65
3HAMb. XUMHYECKYIO He O6mras cymMma 6ayioB | HEYAOBIIETBO-
TEPMHUHOJIOTHIO U MOJIB30BaThCA OCBOCHBI | 3a paboTHI B ceMecTpe pHUTENIBHO

€I0 TIPH OITHCAHUN XHUMHUYECKHX
SIBJICHUIT; OCHOBHBIC
CTEXHOMETPHYECKHUE 3aKOHBI,
(byHIaMeHTabHBIC KOHCTAHTHI,
SIIMHULIBI NX U3MEPEHHUS;
0COOEHHOCTH MPOTEKAHUS U
BO3MOXKHOCTH YIIPABJICHHS XOA0M
XMMHYECKOT0 IpoIecca;
CTPOEHHE BEUIECTB B
KOH/ICHCHPOBAHHOM COCTOSIHHU;
3aBUCUMOCThH CBOMCTB BCIICCTB OT
THIA KPUCTAUTNYECKOH PEILIETKH;
OCHOBHBIE (IIOIYJISIPHBIE)
obpasoBarenbHble VIHTEpHET-
pecypenl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xummaeckue
YPaBHEHMsI OHJIAlH
https://chemequations.com/ru u
Ip.); TupOBBIE PECYPCHI AT
peuieHus 3a1a4y/mpodiemM B
poheCCUOHATIPHOM KOHTEKCTE U
JUIsl OLICHKHU PE3YJIbTaTOB
peuieHus

yMemb: TIAHUPOBATh XUMUYECKUE
9KCHEPUMEHTBI [Tl IPOBEPKU
HayYHBIX THUIIOTE3; 00001aTh
HOJIyYCHHBIE Pe3yJIbTaThl; HCKATh
nHpOpManuio B cetd MHTEpHET ¢
UCIIONB30BaHUEM (DHIIBTPOB U
KJIIOYEBBIX CJIOB; BBIAEIATD
npodeccHoHaAIbHO-3HAYUMYIO
HH(POPMAIIUIO; OLICHUTh
nHpopManuio/naHHbIe Ha
JOCTOBEPHOCTh U PEJICBAHTHOCTb
CPaBHEHHEM HECKOJIBKHX
MCTOYHHKOB HH(OpMAIINY;
CaMOCTOSITENILHO ONPENEIISTh
1po0Oebl B CBOUX 3HAHHAX

U DK3aMEH COCTaBJIIET
MeHee 55
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KOMITETEHIIHSX C
UCIIOJIb30BaHHEM MHCTPYMEHTOB
CaMOOIIEHKH 1 ITU(PPOBBIX
onieHo4HbIX cpeacts (CHO
Moodle, npeMeTHBIE TECTHI 1O
JUCLMIIINHE « XUMHUs»; baHk
TECTOB (pa3men
«O0pa3oBaTesbHbIEY)
https://banktestov.ru u np.);
OLICHHUBATH MTPAKTHYECKYIO
3HAYUMOCTh PE3yJIbTATOB MOUCKA
C TIOMOIIIBIO IU(PPOBBIX
MHCTPYMEHTOB

61a0emb: METOIMKAMH pacyeTa
10 OCHOBHBIM
CTEXHOMETPUYECKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MacChI,
o0ObeMa raza, MOJIIPHOM Macchl,
MOJIIPHOW MacChl 5KBHBAJICHTA,
3JIEMEHTHOTO COCTaBa CIIOKHOTO
BEII[ECTBA; pacueTa 1o
XUMHYIECKHM YPABHEHHSIM;
TETIIOBBIX 3()(EKTOB U CKOpPOCTEit
peaKIuii; KOIMYEeCTBEHHBIX
XapaKTEePUCTHK PaCTBOPOB
AIEKTPOJIMTOB U HEAJICKTPOJIUTOB:
BUJIOB KOHUEHTpauuii, pH,
TeMIIEPATypPhbl KUIICHUA U
3aMep3aHus; KOJIUNYCCTBECHHBIX
XapaKTEPUCTUK OKHUCITUTEITEHO-
BOCCTaHOBHTEJIHBIX CUCTEM,
raJbBaHUYECKHUX DJIEMECHTOB, B
Iporieccax AeKTPOoIIn3a;
MPaKTHYECKUMH HaBBIKAMHU
paboOThl ¢ XUMUYECKUM
000py/I0BaHHEM U PEAKTHBAMH B
COOTBETCTBUH C UHCTPYKLIUEH WITH
METOUKOM NIPOBEICHUS
IKCIIEPUMEHTA C COOJIOJICHHEM
TpeOOBaHUIA TEXHUKH
0e30IacHOCTH;

HaBBIKAMU PaOOTHI: C
WHTEPAKTHBHBIMU
MPUIOKCHUSIMU
(https://ptable.com
(unTepaktuBHas [lepronuueckas
tabnuua), Acetyl https://acetyl.ru
U 1Ip.); ¢ UM(PPOBBIMU CEPBUCAMU
JUISl CAMOTECTUPOBAHHS
(nanpumep, bank TecToB (pa3nen
«O06pa3oBaTeIbHbBIE)
https://banktestov.ru;
IpeAMETHBIE TECTHI 11O
nucuumuinae « Xumus», CJ1O
Moodle); ¢ GompIIIMI
MacCHUBaMH JIAHHBIX B I (POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov;
ChemSpider
http://www.chemspider.com u

ap.)
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HaBBIKaMHU pabOTHI U ITOKUCKA
uH(pOpMALINH B DIEKTPOHHBIX
OMONMMOTEYHBIX CHCTEMAax
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIE B BY3€)

6.2. [lpumepHbIe KOHTPOJILHBIE 3aJaHNsl (BONPOCHI) JIS MIPOMEKYTOUYHOI aTTeCTALNHU

DK3aMEH M0 XUMHH IMPOBOAUTCS B (opMme cobeceoBaHUs MO HK3aMEHAIIMOHHBIM Ouieram.

9K33M€H3HI/IOHHBII71 OMJIET BKIIIOYAET JABa TCOPECTUUCCKHUX BOIIPOCAa U MPAKTHUICCKOC 3aJaHUC.

Bomnpocs! Kk 3k3aMeHy:

l.
2.

=

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

ANXUMUS KaK JOHAYYHBIA MEPUO Pa3BUTHUS XUMUU. STpoxumMus. OIOrUCTOHHAS XUMHUSL.
OCHOBHBIE TIOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO  YYEHMS: IOHATHS: <OJIEMEHT», «aTOM»,
«MOJIEKYJIa», «aTOMHasi €IWHUIIA MAacChl», «OTHOCUTENIbHAs aTOMHasi Macca >JIEMEHTay,
«OTHOCHUTENbHAs MOJIEKYJIIpHAsl Macca BelllecTBay. BelecTBa nNpoCcThie U CII0KHBIE.

3aKOHBI COXPAaHEHHUs MAacChl BEIECTBA, KPATHBIX OTHOLIEHWH, ITOCTOSHCTBA COCTaBa. 3aKOH
ABoraapo, yuciao ABOrajpo, ClIeACcTBUE W3 3aKkoHa ABoraapo. [loHATHS «MOJbY, «MOJApHAsS
Maccay, «MOJISIPHBIN 00beM».

[lonsaTe »HKBUBaJIEHT. 3aKOH OJKBHMBAJICHTOB. BalleHTHOCTh. OKBHUBaJEHTHas  Macca.
OkBHUBaJICHTHBINH 00beM. CItocoObl onpeieNIeHHst SKBUBAJICHTHONW MacChl CJI0KHBIX COSAMHEHUI.
ITepBrie Mogenu crpoenust aroma Monenb Y. Tomcona. IIpotuBopeunst mogenu. «llnanerapnas
mozxens» . Pesepdopma. IlpotuBopeumst wmopenu cTpoeHuss aroma 3. Pesepdopaa
sKkcnepuMeHTanbHbIM JaHHbIM. [Toctynatel H. bopa. Henocrarku moaenu aroma o H. bopy.
CoBpeMeHHbIE NPEJCTABIECHUS O CTPOEHUHU aToMa. 130TomEI.

DHEPreTUYecKoe COCTOSIHHUE JIEKTpOoHa B aroMe. KBaHTOBBIE uncIa.

[IpaBuna 3amoJiHEHUs AJIEKTPOHHBIX CIOEB B aroMe (mpuHuun llaynu, nmpuHOMN HauMeEHbIIEH
SHEepTHH, paBuiio XyHa, npaBuia KiedkoBckoro).

[lepuoanueckuil 3akoH, nepuoanyeckas cucrema siaemMeHToB J[.M. MeHneneeBa u 31neKTpoOHHAas
cTpykTypa aroma. CoBpemeHHass (OPMYJIHPOBKA TEPHOAMUYECKOrO 3akoHa. [lepmoamyeckast
3aBUCHMOCTh ~ CBOMCTB  JJIEMEHTOB (SHEpPrus  HWOHM3AIMHM, CPOJACTBA K  DIIEKTPOHY,
ANEKTPOOTPHULATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aIIOJHEHUSI 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbIE IIPE/ICTABICHUs 0 XUMHUUYECKOU cBA3U. KoBaneHTHas cBs3b. [|n1Ha 1 3HEprus CBS3U.
[ToHsiTHE BAJIGHTHOTO yTJIA.

[HonstpHOCTB, MOJISIPU3YEMOCTb, HACHIIIAEMOCTb, HAIPABJIEHHOCTh KOBAJIECHTHOM CBSI3H.

OcHOBHbBIE TOJOXKEHHUSI METO/la BAJIECHTHBIX cBs3ed. ['MOpuaAM3aIMs aTOMHBIX AJIEKTPOHHBIX
opOuTaneit mpu oOpazoBaHUK KOBAJIEHTHOW XMMHUECKOHN CBSI3H.

MeTton monekynsipHbix opourtaneil. Ctpoerue mosiekya Hz u O2 mo MMO.
JIOHOpHO-aKIENTOpHAs, HOHHASA U METAJUITMYECKAs CBA3b.

Me:xmoneKysspHble B3aUMOAEHCTBUS (BaH-/1€p-BaalbCOBBI B3aUMOEHCTBUS, BOJOPOIHbBIE CBSI3H).
[lepBblii 3aKOH TEPMOJAMHAMUKHA TNPUMEHHUTEIBHO K XHMHYECKUM cucremam. lloHsaTus
«OHTANBIMS», «CTAaHAAPTHAsI SHTANbIMS 00pa3oBaHUSY. TepMOXMMHUYECKHE YpaBHEHHs. 3aKOH
I'.. T'ecca. CnnenctBue u3 3axkoHa I'ecca.

Bropoii 3ak0H TepMOIMHAMUKY TPUMEHUTEIBHO K XMMUUECKUM cuctemMam. [loHsTHE «3HTpONHSY,
«cTa”aapTtHas sHTponus». Crnencteue u3 3akoHa ['ecca.

B03MOXHOCTh MPOTEKaHUS] XUMHUYECKOW pEaKUMU. DHTAJIBIUWHBIA M SHTPONUNHBIA (DAKTOPBHI.
Oueprusa ['n06ca. BnusHue TemnepaTypsl Ha IPOTEKAHUE XUMUYECKUX PEAKIUH.

@DaxTophl, BIUAIOLIME HA CKOPOCTh XUMUYECKON peaklnu: KOHLUEHTpauus (3aKOH JEHCTBYIOINX
Macc), TeMIeparypa (TemrnepaTypHbiii KO3 OUIUEHT peakiuu), SHePTUus aKTUBAIIUH.

Karanu3. Mexanusmbl karanusa. Buabl katanuza. [IpuMmeHeHne KaTanu3aTOpoB B XMMHUYECKHX,
OHMOJIOTMYECKHX, TEXHUIECKIX CUCTEMaX.

Xumuueckoe paBHoBecue. KoHcTaHTa XuMmMuyeckoro pasHoBecus. IlpaBuna cmemenus
xumuueckoro pasHosecus (mpuniun Jle [Hatensbe).
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22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

PactBopbl. Buel pacTBopoB (Ki1accupuKkamus 1o pa3IundHbIM Mpu3HakaM). CIiocoObl BEIPaKEHUS
KOHIIEHTPALlUU PaCTBOPOB.

[Ipoueccel pactBopeHus. [IOHATHS «CONBBATBIY, «TUAPATHDY, KKPUCTAIIIOTUAPATHD.
PacTBoprMOCTh BEHIECTB B pa3MYHBIX arperaTHbIX COCTOSHUAX. DaKTOpbl, BIUSIOIIME Ha
PacTBOPUMOCTH BEIIECTB. 3aKOH pacIpeAesIeHHs. DKCTPAKIIHSL.

3akoH ['enpu u 3axoH Payns nns uneanbHbIX pacTBOpoB. D0ynuockomnus. Kprockomnus.

Ocmoc. Ypasaenne Bant-I'odda 11 onpenesieHnss 0CMOTHIECKOTO JTaBICHHUS.

PactBopbl anexrponutoB. Teopus anexkrposnntudeckord auccouuanuu C. Appenumyca u J[.U.
Menneneesna.

[TokazaTenu MpouecCOB ANEKTPOJUTUYECKOM HUCCOLMALMU: CTENEHb JUCCOLMALUM, KOHCTaHTa
JUCCOLMAIINH, KaXKYIIasiCsl CTENEHb AUCCOIMAIMY, aKTUBHOCTb JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajopacTBOPUMBIX JEKTPOIUTOB. IIpon3BeneHue pacTBOpUMOCTH.
DNEKTPOIUTHYECKAs TUCCONMANs BOABL. Bomopomueii mokaszarens. CrocoObl OmpeneicHHs
BOJOPOJHOIO MOKA3aTeNsl.

Iapomu3 comeit. Ilokaszarenu mporieccoB Tuaposn3a (CTENEHb THUAPOIN3a W KOHCTaHTa
ruaponuza). akTopbl, BIUAIOIIAE HA 3TU MPOIECCHI.

[TonaTne 00 OKMCIUTETHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHp OKuciaeHus. Baxneimme
OKHUCJIUTEIH U BOCCTAHOBUTENH, 3HAYCHHUE B POMBIIITIEHHOCTH U OBITY.

MeTton 3nekTpoHHOT0 OanaHca. MeTol MOHHO-MOJIEKYJIIPHBIX MOy peaKIuil.

XUMHYECKUE UCTOYHHUKH 3JIEKTPUUECKON IHEPTUU. DNeKTpoaHble noTeHuansl. DJ(C. YpaBHeHue
Hepncra i1 onpenenenns 31eKTpOIHBIX TOTEHLIUAIOB.

CrannapTHBIN BOIOPOHBIN 351eKTpoa. CTaHIapTHBIA 3JEKTPOAHBIN MOTEeHIMaN. P HanpsokeHui
METaJlJIOB.

OnekTponu3 W e€ro 3akoHbl. llocrmenoBaTenbHOCTH AIEKTPOAHBIX THpoueccoB. I[Ipumenenue
3JIEKTPOJIN3A.

Koppo3sus u 3ammra meramioB. Buasl koppo3un. akTopsel, BIUSAIONME HA CKOPOCTh KOPPO3UU.
CriocoOblI 3a1UTHl METAIIOB OT KOPPO3HH.

JucniepcHoe cocTosiHuE BelecTBa. Buabl IMCIEPCHBIX CUCTEM.

Komnouansie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHIbI KOJUIOMIOB). ONTHUECKUE U
3JEKTPOXUMHUUYECKHE CBOMCTBA KOJUIOUIOB. Y CTOWYMBOCTD KOJUIOMIHBIX CUCTEM U KOAryJIALMS.
Bricokomonekynspable  coenuHeHUs. CrnocoObl TONyYeHHUs, XapaKTEPUCTUKH, CBOMHCTBA,
MIPUMEHEHNE MTOJIMMEPOB.

Tunosoe npakTu4eckoe 3aganue (10 BApHAHTAM)

WX R WD —

OmnpenenuTb MOJISIPHYIO MacCy BEIIECTBA.

CdopmynupoBaTh 3aKOH WK MOJOKEHUE.

YKazaTh THII CBSI3U B COCTUHEHUSX.

Hammcatp snekrpoHorpadudeckyro GopMyiny IeMeHTa.

CocraButsh cxemy Bemectsa no MMO.

CocTaBUTh KHHETHUECKOE YPaBHEHUE JIJIS1 PEAKIIUU.

CocTaBUTh 3JEKTPOHHBIN OalaHC U 3IEKTPOHHbIE Monypeakiyu 1t OBP.

CocTtaBuTh CTPYKTYpHYIO (JOpMYJTy BelecTBa (B T.4. C HCIIOJIb30BaHUEM NpHIoKeHUsT Avogadro).
OnpenenuTs HOPMATBHOCTH PACTBOPA.

Kpurepuu ouenku:

N KosmmyecTtBo
XapakTepucTHKa 0TBETa HA TEOPEeTHYECKHUI BONPOC / BHINOJIHEHUSI
Komnerenuun Ha0paHHBIX
NPAKTHYECKOro 3aaHMA
0aJJ10B
JaH mnonHbIA, pa3BEpHYTHIA OTBET Ha IMOCTABJIEHHBIA BONPOC, IIOKa3aHa
OIIK-5 (OTIK COBOKYIHOCTb OCO3HAHHBIX 3HaHWM 0 AMCLUIUIMHE, AO0KA3aTEJbHO PAaCKPBIThI
5.1) OCHOBHBIE I10JIO)KEHHS BOIIPOCOB; B OTBETE IPOCIICKUBAETCS UETKAsl CTPYKTYpa, 2430 6
’ JIOTUYeCKasi II0CIEN0BATENbHOCTh, OTpaXkarollass CYLIHOCTb PacKpbIBAEMbIX ’
MOHATHUH, TEOPUH, SABICHUH. 3HAHHE MO MPEIMETY AEMOHCTpPHpYyeTcs Ha (hoHe
MMOHUMAHHUS €r0 B CUCTEME JAHHON HAYKH U MEXIUCUUIUIMHAPHBIX cBs3eil. OTBeT
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U3JIOXKEH  JINTEPaTypHbIM  SA3BIKOM  C  HCIIOJB30BaHMEM  COBPEMEHHOM
JMHTBUCTHYECKOH TepMHMHOJIOTMH. Moryr OBITh JOIYyLIEHBl HEAOYETHl B
OIIpe/IeNICHUH MOHATHH, MCIPaBIEHHbIE CTYJEHTOM CaMOCTOSTENIBHO B IIPOLECCe
OTBeTa.

B npakTryeckoM 3alaHuu MOXKET ObITh onynieHa | ¢akruueckas ommoka.

JlaH moNHBINA, pa3BepHYTHIH OTBET HA MOCTABJIECHHBINA BOMIPOC, MMOKa3aHO YMEHHUE
BBIACIINTD CYHIECTBCHHBLIC u HECYHICCTBCHHBIC IIPpU3HAKHU, MMPUYNHHO-
cnenacTBeHHble  CBsA3U. OTBET 4YETKO CTPYKTypUPOBAaH, JOTMYEH, WU3JIO0XKEH
JUTEPATypHBIM A3BIKOM C HCIIOJIb30BAaHUEM COBPEMEHHOM T'HMCTONOTHYECKOI
TEPMHHOJIOTHU. MOTyT OBITH JOMYIIEHHI 2-3 HETOYHOCTH WJIM HE3HAYWTEIbHBIC
OIIMOKH, UCIIPABIEHHBIE CTYACHTOM C IIOMOIIBIO MIPENOAaBATES.

B mpakTHyeckoM 3aJaHUM MOTYT OBITh JOMYIIEHBI 2-3 (haKTHUSCKUE OITHOKH.

16-23 6.

JaH HegocTtaTOYyHO NOJHBIA M HENOCTATOYHO Pa3BEpHYTHI OTBET. Jlormka u
MOCJIEIOBATENIbHOCTD HM3JIOKEHUSI MMEIOT HapylieHus. JlomymieHsl ommOku B
PAcKpBITUM TOHATHHA, ymoTpebneHnn TepMuHOB. CTymeHT He crocobeH
CaMOCTOATENIbHO BBIJCINTh CYIIECTBEHHbIE M HECYIIECTBEHHbIC INPHU3HAKU U
MMPUYUHHO-CJIICACTBECHHBIC CBA3U. B otBere OTCYTCTBYIOT BbIBO/IbI. YmMmenue
packpbITh 3HaueHHe OOOOLICHHBIX 3HAHMH HE MOKazaHo. PedyeBoe odopmieHue
TpeOyeT MONpaBoK, KOPPEKLIUH.

B npakTuyeckoM 3a1aHiK MOTYT OBITh TONMyIIeHb! 3 PaKTHUECKUX OIIMOOK.

6-156.

OtBer npencTaBisger codol pa3po3HEHHbIE 3HAHUS C CYIIECTBEHHBIMHU OMIMOKaMHU
no Bompocy. I[IpHCYTCTBYIOT (parMeHTapHOCTb, HEJIOTMYHOCTh H3JI0XKEHHS.
CTyIeHT HE OCO3HAeT CB3b 00CYXKIaeMOro BOINpOca IO OWJIETYy C JIPYyrMMH
o0bekTaMn  AUCOMIUIMHBL.  OTCYTCTBYIOT — BBIBOJBI,  KOHKpETH3amus |
JOKa3aTeIbHOCTh  W3JIOKEHHs. Pedp  HerpamoTHas, TEPMHUHOJOTHA HE
UCTIONB3yeTcs. JIOMONMHUTENbHBIE W YTOYHSIOIINE BOMPOCH! NPENOIABaTEs HE
MPUBOJST K KOPPEKIIUHU OTBETA CTYIEHTA.

[IpakTHueckoe 3aaHue HE BBINOJIHEHO.

0-5 6.

unu OTBET Ha BOIPOC MOTHOCTBIO OTCYTCTBYET
uau OTKa3 OT OTBETA

6.3. MeTonnueckne MaTepHaJibl, ONpeae/asiionme Npoue ypbl OeHUBAHUSA

XapaKTepUCTHKHU NPOLEAYPHI

Bun npouenypst

DK3aMeH

[{ens npoueaypsl BrusiButh crenens chopmupoBanHocTr kKommneTeHuun OIMK-5 (OIIK-5.1)
JlokanbHble aKTBI By3a, | [logoxkeHue © mNPOBENCHWH TEKYLIETO KOHTPOJS YCIIEBAEMOCTH U
periaMeHTUPYIOIINE MPOMEXKYyTOUHOW aTTecTammu oOydarommxcss CB®Y, Bepcus 3.0,
MIPOBEZICHUE MPOIIETYPhI yTBepkAeHO pekTopom CBOY 19.02.2019 .
[Nomosxxenue o OGambHO-peiTuHTOBOI cucteme B CBDY, Bepcus 4.0,
yTBepkJeHo 21.02.2018 r.
CyObeKThI, Ha KOTOPBIX | CTy/AeHTHI | Kypca GakanaBpuara

HampasJeHa MpoLeaypa

[lepuon mpoBeaeHUs! IPOLETYPHI

SuMHSA OK3aMCHallMOHHasA CCCCUsL

TpeboBaHus K TOMEIICHUSAM U
MaTepUATbHO-TCXHHYSCKUM
CpelcTBaM

TpeboBaHus kK GaHKY OLIEHOYHBIX

CPEICTB

Onucanue MpoBeZieHns | DK3aMeH NPUHUMAeTCs B YCTHOH (hopMe 1o OmiieraM. DK3aMeHaIlMOHHBIH

MIPOLIEAY PBI Ouner mo AWCUUIIMHE BKJIIOYAeT JABAa TEOPETHUECKUX BOMpoca U
IpaKkTHYECcKoe 3axanue. BpeMs Ha moArotoBky — 1 acTpoHOMuUYecKuil yac

[Ixaner onenuBanusa | [llkana onieHMBaHUs pe3yIbTaTOB puBeaeHa B ni. 6.1 u 6.2. PITJ]

pe3yIbTaToOB

Pe3ynbTatel mpoueaypsl

B pesynbrate cmaum Bcex 3amanuii 1g CPC cTyaeHTy Heo0XoauMmo
HaOpaTh 45 6ayI0B, 4TOOKI OBITH AOMYIIEHHBIM K IK3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS
AUCHUTINHBI

ABTOp, Ha3BaHWUE, MECTO M3AHUS, U31AaTEIBCTBO, TOJ]
M37aHus yaeOHOMN TUTEpaTyphl, BU M XapaKTePUCTHKA
MHBIX HH(POPMAIIMOHHBIX PECYPCOB

IleuaTHble
HU3JaHHS:
Hanuune B Hb
CBdY,
kadenpanpHas
OMOIMOTEKA U
KOJI-BO
IK3EMILISIPOB

DJNEKTPOHHBIC U3aHUS: TOYKA
JIOCTYyTIa K pecypcy
(mammenoBanue ObC, Ob
CBDY)

OcHoBHas TuTeparypa

Axumos JL.W., ITaBnoB A.W. Xumus: yueOHoe mocodOue. —
CII6: Cankr-IletepOyprekuit rOCyAapCTBEHHBIN
apXUTEKTypHO-CTpoUTeNbHBIH yHHUBepcureT, OBC ACB,
2011 [DnexTpoHHOE U3naHueE]. —
http://www.iprbookshop.ru/19054.html

PexomeHnioBaHo PelakinOHHO-M3/1aTE€IbCKUM COBETOM
CIIorACY

9BC IPR SMART

I'muaka H.JL. O6miast xumust. — M.: UaTterpan-Ilpecc,
Kuopyc, 2009 (u 6onee mo3aaue m3nanus). 752 c.
Jomymeno MBuCCO CCCP

25

I'maaka H.JL. O6mas xumus / mox pen. B.A. Tlonkosa, A.B.
Ba6kosa. — M., 2010. 886 c.
Jonymeno MBuCCO CCCP

20

CemenoB U.H. Xumusi: yueonuk s By3oB / .H. Cemenos,
N.JIL. Ilepdunosa. — CI16.: XUMU3JIAT, 2022.
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/122441.html

Pexomengosano MO PO

OBbC IPR SMART

JononuurenpHas JuTeparypa

Angnpeea H.A. Xumus rieMeHTa U BSOKYIIUX BEUIECTB:
yuebHoe mocooue / H.A. ArapeeBa. — CII6.: CaHKT-
[erepOyprckuii rocy1apCTBEHHBIH apXUTEKTypHO-
ctpourensHblid yHuBepcutet, 35C ACB, 2011
[DnexTponHEI pecypc]. —
http://www.iprbookshop.ru/19053.html
PexomenmoBano PeqakIimoOHHO-U34aTEIHLCKUM COBETOM
CII6GIACY

OBC IPR SMART

Aptemenko A.W. Opranndeckast xumusi. — M.: Beic.
mkouta, 2000.
PexomennoBano MO PD

23

Bapcykona JI.I'., Boctpuxosa I'.}O., I'mazkos C.C. ®usuko-
XUMUS U TEXHOJIOTUA MMOJIUMEPOB, MOJIMMEPHBIX
KOMITIO3MTOB: yueOHOe nocobue. — Boponex: Boponexckuit
TOCyIapCTBEHHBII apXUTEKTYPHO-CTPOUTEIbHBIN
yHuBepcuret, ObC ACB, 2021 [DnexTpoHHOE U3aHue].
http://www.iprbookshop.ru/108353.html

9BC IPR SMART

Bpysiko M.I'. XuMHust 1 TEXHOJIOTHS ITOJTMMEPOB: yueOHOe
nocobue / M.T'. bpysixo, JI.C. I'puropseBa, A.M. OpioBa. —
M.: MOCKOBCKHI roCyJapCTBEHHBIM CTPOUTENBHBIN
yauBepcureT, At [Tu Op Menuna, DbC ACB, 2016
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/40956.html

OBC IPR SMART

I'muaka H.JL. 3agaun u ynpakHeHHs 10 00IIeld XUMUH. —
M.: Unrerpan-Ilpece, 2009, 2007 (u Gosee mo3aHue
W3JIaHus).

Honymeno MBuCCO CCCP

56
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I'puropsesa JI.C. XuMus B CTpOUTENBCTBE: KypC JIEKIHIT /
JI.C. I'puropseBa. — M. : MoCKOBCKHiI ToCy1apCTBEHHBII
cTpoutenbHbI yHUBepcutet, 35C ACB, 2010
[DnexkTponHsIii pecypc]. —
http://www.iprbookshop.ru/16316.html

OBbC IPR SMART

3axaposa O.M. Ilecroa .11. Opranndeckas XuMus.
OcHoBslI kypca. — Hmwxuanit Horopos: Huxeropoackuii
TOCYIapPCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN
yHuBepcuret, ObC ACB, 2019 [OnexTpoHHOE U3aHue].
http://www.iprbookshop.ru/107353.html

O9BC IPR SMART

Kosansuyxosa O.B., Eroposa O.A. Xumus. Koncnekr
nexmyid. YaebHoe mocodue. — M.: Poccuiickuii yHUBEpCHUTET
Ipy>XOBI HaposoB, 2011 [D1ekTpoHHOE U3TAHUE].
http://www.iprbookshop.ru/11429.html

OBC IPR SMART

Koposun H.B. O6mas xumus. — M.: Beicrras mikosa, 2003.
557 c.
PexomennoBano MO PD

40

10

Mamxunos T.U., backun N.W., Autunua U.C., Bapuek
A.A. Beenenue B xemouH(GOpMaTUKY (cepust TIOCOOuit) //
Me 1yHapOTHBIH KypHAJI KCIEPUMEHTATBHOTO
obpazoBanus. —2015. — Ne 10-2. — C. 198-200;URL:
https://expeducation.ru/ru/article/view?id=8613

https://expeducation.ru/ru/article/v
iew?id=8613

11

Makaposa O.B. Heopranuueckast xumust. Y4eOHOe
nocobue. — Caparos: Aii [In Op Meaua, 2010
[OnexTpoHHOE U3naHKE].
http://www.iprbookshop.ru/730.html

O9BC IPR SMART

12

[Morynsesa U.A. Kypc nexuuii-ipezenTanuii « OCHOBBI
o01meit xumum», «OCHOBBI OPraHMYECKOH XUMHUI»
http://moodle.nfygu.ru/course/view.php?id=14406

CJ10 Moodle

13

orynsesa N.A., bpayn B.C. UaTepakTHBHEIHA
BUPTYaJIbHBIH JJAOOPATOPHBIA IPAKTHKYM B METOJUKE
MIPEeIoIaBaHKsI HEOPraHUUeCKoW XuMuu // COBpeMEHHbBIE
npoOsieMbl Hayku 1 o0pa3oBaHus. — 2018. — Ne 6.

http://www.science-
education.ru/article/view?id=2839
2

14

ITorynsesa U.A., bpayn B.C. rpoBbie KOMIbIOTEPHEIE
TEXHOJIOTUH B METOJIMKE IPEIO0/IaBaHusl HEOPraHUYeCKOU
xumu // CoBpeMeHHbIE POOJIeMbl HAYKH U 00pa30BaHMs. —
2019. — Ne 6.

http://www.science-
education.ru/article/view?id=2946
9

15

IMorynsesa N.A., bpayn B.C. Bo3amoxHOCTh
KOMOMHHPOBAHHOTO HCIIOJIb30BAHMSI HATYPHOTO U
BUPTYAJIBHOTO J1a00PaTOPHBIX MTPAKTUKYMOB IO 00mIeH
XUMHH TIPY TUCTAHIIHOHHOM O0ydYeHHH B By3e //
CoBpeMeHHbIe HayKoeMKue TexHomorun. — 2020. — Ne 12
(gactp 1) —C. 211-216

http://www.top-
technologies.ru/ru/article/view?id

=38435

16

PaburoBnu B.A., Xasun 3.5. Kpatkuit xummaeckuit
crpaBouHuK. — JI.: Xumus, 1991.

17

Cracp H.®. CpaBo4H#mK 110 0011Iel HeOpraHuIeCcKon
xuMuH: yuyeOHoe nocobue. — Tomck: ToMckuii
MOJMTeXHUYeCKuid yHuBepcutet, 2014 [DnexTpoHHOE
usnanue]. — http://www.iprbookshop.ru/34718.html
PexoMeH10BaHO B KayecTBE Y4eOHOr0 TOCOOUS
PenaknuonHo-u3aarenbckuM cBeToM TomMCKOro
MOJIUTEXHHYCCKOTO YHUBEPCUTETA

9BC IPR SMART

18

XUMHS B CTPOUTELCTBE: KOHCIEKT Jtekuii / FO.B.
Ycrtunosa [u 1p.]. — M.: MockoBckuii ToCyAapCTBEHHBIN
cTpouTeNnbHbIH yHUBepcuTeT, Al [In Op Menuna, 95C ACB,
2015 [DmexTpoHHEIHA pecypc]. —
http://www.iprbookshop.ru/40440.html

OBC IPR SMART

19

Uukwne E.B. Xumust: yaeonoe nmocobue / E.B. Unkua. —
Tomck: ToMckuii rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
YOPaBJICHUS U PaTuOIeKTPOHUKH, D16 KonTeHT, 2012
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/13873.html

OBC IPR SMART
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Metoanyeckue pa3paboTKH By3a

3aiinieBa H.B. JJabopaTopHBIil mpaKTHKYM MO OOIIEH XUMHH.

— Tomck, 2006. 56
PexomennoBano JIBPYMI]

[orynsena N.A. KoHTpoIbHO-M3MEpHUTEIbHBIE MAaTEPHAIIBI

0 JUCHUIUIHHE «XuMusi». Pazaensr «O0Imas XuMus», 50

«XuMus 371eMeHTOBY», K OCHOBBI OPraHUUECKON XUMUM. —
Hepronrpy, 2015, 2021.

DJeKTPOHHBIE PECYPCHI

Xumust. [Toaroroska k EI'3: npakt. mocodue 1o
BBIITOJIHCHHUO TECTOBBIX 3aIaHUMA. [ DIIEKTPOHHBIC TEKCTOBEIC
nannbie]. — M.: HoBast mikona, 2009.

Wzrorosurenn: OO0 «YpabCKuil 3JE€KTPOHHBIN 3aBO.
Jlut. MIITP P® cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JIunensuss BA® Ne 77-246 ot 21.07.2006, OO0
«PemumMactepy. Jlunensuss BA® Ne 77-41 ot 15.10.2007,
000 «/luck Ipo [mrocy. Jlnmenzust BA® Ne 77-292 ot
12.02.2008, OO0 «Pentallpom». JInnen3us BA® Ne 77-
242 ot 31.03.2006.
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8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-UHTEpHET), HEOOXOAUMBIX /115l 0CBOEHHUS THCIHMIJIHHBI
1. DnekrponHas nHGOpPMAIIMOHHO-00pazoBaTenbHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=14652
. Auetuin.py — https://acetyl.ru/
. UnTepaktuBHas [lepuonnyeckas tabmuia — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMU4ecKue ypaBHEHHs OHlaiH — https://chemequations.com/ru
. BJI PubChem — https://pubchem.ncbi.nlm.nih.gov
. B/l ChemSpider — http://www.chemspider.com
. BJI ChEMBL - https://www.ebi.ac.uk/chembl
. Bl NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. OTkpbITHII 00pa3zoBatenbHblil noptast CBAOY, kype «O06mas Xxumus» —
https://online.s-vfu.ru/course/view.php?id=1965

O 00 1 N W

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca No JUCHUIINHE

Ne | Buabl yueOHbIX HaumeHoBaHMe ayuTOPHIi,
. . Ilepeyenn odopynoBanus
n/n 3aHATHH Ka0MHeTOoB, 1a0opaTopuil M 1mp.
1. | Jlekmonnsie MynbTUMETUITHBIA KaOUHET HoyTtOyk (¢ BEIXO10M B
3aHATUSA WHTepHer),
MYJbTUMEIUNUHBIA TPOEKTOP
2. | IIpakTnueckue VYyeOHast mabopaTopus xuMuu (kaOuHetr | XuMudecKas mocyaa u
3aHATHUS Neo 108 VJIK) // koMmnblOTepHBIH K1acc crienuagbHOe 000py0BaHUE,
(mabopatopHble | (A7 IPOBECHMS BUPTYaTbHBIX HarpeBaTeIbHbIE TPUOOPHI,
paboThI) 71a00paTOPHBIX paboT) xumudeckne peaktunsl // [TK
3. | CPC Aynutopuu juist CPC (A511 YAK, 402 Kommnbrorep ¢ BBIX0A0M B
VYJIK) Wutepuer

10. IlepeyeHb HHGOPMALMOHHBIX TEXHOJOTHH, HCMOJIB3yeMbIX MPH OCYIECTBJICHUU
0o0pa3oBaTeIbHOIO MpoLecca o JMCUUIIMHE, BKJIYasi epedyeHb NPOrpaMMHOro odecnedeHust
U UH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. IlepeyeHb HH(POPMANMOHHBLIX TEXHOJIOTHIl, MCHOJb3YeMbIX TMPH OCYIIECTBICHUH
00pa30BaTeIbHOIO MpoIecca Mo JUCIUTNINHE

o WCIIOJIb30BAHNE HA 3aHATHUSIX DJICKTPOHHBIX U3JJaHUH (UTEHUE JIEKIIUN C UCTIOIh30BAHUEM
CJIalI-IPE3CHTAIINH, 3JICKTPOHHOTO Y4eOHOTO MOCOOMS, WHTEPAKTHBHBIX NMPUIOKCHUH, MaTECPUAIOB
00pa30BaTeIbHBIX U HHPOPMAITMOHHBIX CAHTOB 10 XUMUH ), BUJICOMATESPHAIIOB;

) OpraHu3amus B3aMMOJICUCTBHUS ¢ oOydaromumucs mnocpeactsom C/IO Moodle, B T.u.
KOMITBIOTEPHOE TECTHPOBAHUE;

o UCIOJIb30BaHNWE AaBTOPCKOTO BUPTYAIBHOTO JIa0OpaTOpPHOrO MpakTHKyma «XumJIao-
Teopetux» (6eta-Bepcusi);

. OpraHu3anus ayJIuTOPHOW (JEKIMOHHON) M CaMOCTOSATEIbHON pabOThI CTYJIECHTOB
nocpeacTBoM BuneokoHpepenicsssu (Aunexc. Tenemoct, MTS Link), waroB (rpymmsl B Telegram).

10.2. IlepeyeHb NPOrpaMMHOro odecnevyeHust
MS PowerPoint, MS Word, oducusie cepBuce Yandex (TOKyMEHTBI, PE3CHTAINH, TAOTUIIHI)
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10.3. Ilepeyenbs MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

1. Auerun.py — https://acetyl.ru/

2. UnrepaxtuBHas [lepnonndeckas Tabmuua — https://ptable.com

3. XuMuK.ru — https://xumuk.ru

4. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov

5. BJI ChemSpider — http://www.chemspider.com

6. b/l ChEMBL — https://www.ebi.ac.uk/chembl

7. B NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.15 Xumus
YueOHbIN BueceHnHble HU3MEHEHUS IIpenonaBarens IIpoTokon 3acenanus
rof (®HO) BHINTyCKaromIei kadeaps

(mata, Homep), DO
3aB.kadepoH, MONMKCh

B mabauye ykasvieaemcs monvko xapaxmep usMeHeHull (Hanpumep, usMeHeHue memsl, CNUCKA UCIOYHUKO8 NO meme UIU
memam, CpeodCcme NPOMENCYMOYHO20 KOHMPOJis) ¢ YKA3aHUeM RyHKmoe pabouetl npocpammol. Camo codepoicanue uzmeHeHu
ohopmasiemcs nPUNodICEHUEM NO CKBO3HOU HYyMepayuu.

25



		2024-06-06T10:32:45+0900
	Рукович Александр Владимирович
	Я подтверждаю точность и целостность этого документа




