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1. AHHOTALIUA
K padoueii mporpamMme TUCHHUTLINHBI

B1.0.16 Xumus

TpynoemkocTs 6 3.€.

1.1. Heab ocBoeHUst U KpaTKoe co/iep:KaHue JUCIHUIITTHHbI
Lenb ocBOEHUS: YTIyOJIeHNEe MMEIOIUXCS ITPEICTABICHUH ¥ TIOJTYYCHNE HOBBIX 3HAHHIA 1 YMEHUI

B 00JIaCTH XHMHUH,

oe3

KOTOPBIX HCBO3MOKHO PpPCHICHUC COBPEMCHHBIX TCEXHOJOTINYCCKUX,

OKOJIOTMYCCKHX, CHIPECBBIX U OHCPICTUICCKUX HpO6J’I€M, CTOAIMUX NIepea YCJIOBCUCCTBOM.

KpaTKOC COACPKaHNC NUCHUIIINHBI: KBAHTOBO-MECXaHHUYCCKAA TCOPHUA CTPOCHUSA aTOMA, OCHOBBI
TCOpHUU XHUMHYICCKOM CBsA3HU, DJJICMCHTBI XUMHYCCKOM KHUHETHKH U TCPMOANHAMHKH, PaCTBOPLI,
QJICKTPOXUMHUYCCKUC ITPOLECCChI, XUMUS 3JIEMCHTOB U UX COG,[[HHGHI/Iﬁ, 9JICMCHTEI XUMHUH OPTraHUYCCKUX

COEIUHEHUU.

1.2. IlepevyeHb NIIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUsI 00pa30BaTeIbHOI MPOrPaMMbI

CTpaTeruio JAeHCTBUI

HaumenoBanue [Inanupyemsle Muaukaropsl [Inanupyemsle pe3yabTaThl OneHouHbIe
KaTeropuu pE3yNbTaThI JIOCTHXKEHUS 00y4eHus [0 AUCIUIUINHE cpeacTBa
(rpynmsr) OCBOCHHUS KOMIIETEHIUI
KOMIIETEHIIU I IIporpamMmslI (Koa u
coJiepKaHue
KOMIICTCHITHH)
YHuBepcalbHbIe VYK-1: Cniocoben AHanusupyer 3namb: IPEeUMyILECTBA U naboparopHas
KOMIETEHIUH OCYILECTBIIATh poOIeMHYI0 OrpaHHYEHUs HUPPOBBIX pabora,
KPUTHUYECKUH aHAIN3 | CUTYalHnIo KaKk CPEZCTB IpH OOLIEHUH U pabouast
MPOOIEMHBIX CHUCTEMY, BBISIBIISIS COBMECTHOH paboTe; terpaab, PI'P,
CUTYyallMil HA OCHOBE | €€ COCTAaBIIAIOIINE U | HHCTPYMEHTHI KPYTTHEHIIINX TecT,
CHCTEMHOTO CBSI3U MEXIY HOUMH | IU(POBBIX 3KOCHUCTEM JUIS 9K3aMEHAIMOH
MoX0/1a, (VK-1.1) oJy4YeHus1, 00paboTkH, HbIe OUIIETHI
BbIpa0aTHIBATh aHaIM3a ¥ IPOBEPKU

JIOCTOBEPHOCTH
nH(OPMALIMU/TUIIOTE3bI;
NPUHLIUIBI pabOThl Pa3InIHBIX
TIOUCKOBBIX CEPBHUCOB,;
QpoBbIE pecypehl s
peleHus 3a1a4/mpoodieM B

PO eCCHOHATTFHOM KOHTEKCTE
U JUIsl OLICHKHU PE3yJIbTaTOB
peIIeHus; 0COOCHHOCTH
CHCTEMHOT'0 ¥ KPUTHYECKOTO
MBIIUICHUS

Ymemu: BoIOUpPATE U
UCIIOJIb30BaTh YMECTHBIE
IU(pPOBBIC CPEICTBA,
MIPUJIOKEHHUST U PECYPCHI IS
MIOCTaHOBKH M PELICHUS
3a71a41/TIpo0IIeMBbl;
aHAJIM3UPOBATh POOJIEMHYIO
CHUTYAIUIO, BBIIEISS ee 0a30BbIe
COCTABIISIOLIHE U CBS3U MEKIY
HHUMU; Pa3feNaTh KOMIIEKCHbIE
3a7a41 Ha N0/3aa4H,
OTCIIEKHMBATh MPOLIECC
WCIIOJTHEHUSI 33]1a4 C TIOMOILbIO
U (pPOBBIX HHCTPYMEHTOB;
BBIJIEIATH IPO(ECCHOHATBHO-
3HAYUMYI0 HHPOPMAIIHIO;
OLIEHUTH MH(OPMALNIO/ JaHHbIE
Ha JJOCTOBEPHOCTH U
PEIIEBaHTHOCTh CPaBHEHUEM




HECKOJIbKUX HCTOYHHUKOB
uHbOpMaLINH;
CHCTEMAaTH3HPOBATh
00OHapyKeHHYI0 HH(POPMAIHIO B
COOTBETCTBUH C TPEOOBAHUSIMH
" yCJIOBUAMHA HOCTaBJ’leHHOﬁ
3aj1a4u; CTPOUTH JIOTHYECKUE
YMO3AKJIIOYEHUS] HA OCHOBAHHUU
WH(pOPMALIUN/TaHHBIX, B TOM
4KCIIe B PA3IUYHbIX [H(POBBIX
cpenax; OlEHUBATh
MPaKTHYECKYIO 3HAYUMOCTb
Pe3yJIbTaTOB MOUCKA C
MTOMOIIBIO II(PPOBBIX
WHCTPYMEHTOB; 0OPMIISTH
pe3yJIbTaThl HOMCKA C TOMOLIBIO
U (pPOBBIX NHCTPYMEHTOB
(rexcTsl, rpaduky,
N300paKeHHsI, TUaArPaMMBI,
0JIOK-CXEMBI, TAOJHUIIBI,
MpEe3eHTAIMHU, BUACOPOIIHKH,
BUJICOTIPE3CHTAIIHHY,
nHporpaduKa u T.IL.);
HCIOJIB30BaTh U(POBHIC
cpeacTsa OOIICHHUS TIPH
B3aUMOJICHCTBUH C IPyTUMU
JIIOAbMH, B TOM YHUCJIC JJIA
OpraHu3alliid COBMECTHOM
JIeSITeNTBHOCTH (KOMaHAHOM
pabortsl) (Webinar, Padlet,
pasInuHBIE MECCEHIKEPHI)
Bnaoemw: MeTO1aMH IIOUCKA,
KPUTHUYECKOTO aHAK3a U
CHHTEe3a HHPOPMALINH;
HaBBIKAaMK paboTe! ¢ Web-
MIPUJIOKEHUSIMH U CEPBUCAMHU
JUUIS COBMECTHOM pabOThI
(Trello, TrueConf, Miro, Padlet
u jp., cepBucsl Google);
HaBbIKaMU pabOoThI U [TOUCKA
uH(OPMAIIUH B IEKTPOHHBIX
OMONHOTEYHBIX CUCTEMaX
(OBC); naBbIKamMu pabOTHI C
U(PPOBBIMU HHCTPYMEHTAMHU
U TeHEPUPOBaHUs/pa3paboTKu
HJICH, THIIOTE3, IIONCKA
HECTaHJIapTHBIX pelIeHUMN
(TIpHIIOKEHUsE 1S TOUCKA
accolManuii, MCHTAIbLHBIE
KapThl, OHJIAWH-T0CKH,
HUHCTPYMEHTHLI IJId CO3JaHUs
BU3yaJbHBIX HAOPOCKOB,
CEepBUCHI [UISl CO3/IaHUS
3aMETOK, OpEHHIITOPMUHTA,
TECTUPOBAHUSA UAEH, I
00OMEHa UICSAMU | T.I1.);
U(POBBIMU METOIAMH U
MHCTPYMEHTaMH OLICHKH
JIOCTOBEPHOCTH
HHGOPMALIUH/KOHTEHTA
(dbakTUeKUHT, aBTOPCKHE
JIMLIEH3HH, IUTarMHBI Opay3epoB
JUIsl IPOBEPKHU JIOCTOBEPHOCTb




KOHTEHTA B CETH); HABBIKAMU
CO3JIaHHUs1 HOBBIX MPOAYKTOB
(TekcroB, rpaduKu, BUILO,
KOJUTaXka ¥ JIp.) WK IPOEKTOB
(pa3pabotka, npejcraBiieHuE,
MIPOABMKEHHE) C TOMOIIBIO
IU(PPOBBIX HHCTPYMEHTOB;
HABBIKAMH PAa0OTHI C OOJIBIIUME
MACCHBaMH JaHHBIX B
mudposoii cpexne (Big Data)

Oobmenpodeccrona
JBHBIE
KOMIIETEHIIUU

OIIK-14: Cmocoben
pa3pabaTeIBaTh
MIPOCKTHBIE
WHHOBALMOHHbIE
peleHus o
9KCILTyaTallMOHHON
pasBefike,  J00BIYE,
nepepadoTke
TBEPABIX TOJIE3HBIX
HCKOIIaEMBIX,
CTPOUTENLCTBY "
IKCILTyaTalH
MOJI3EMHBIX
00BEKTOB

JeMoHCcTpUpyeT
0a30Bble 3HAHUS B
obJactH
€CTECTBEHHOHAYYH
BIX AUCLUILIMH U
T'OTOBHOCTb
UCIIOJIb30BaTh
OCHOBHBIC
TIOJIOKEHHS 1
3aKOHBI
MaTeMaTuKH,
(U3NKA ¥ XUMHAHA B
po¢eCCHOHATBHON
JeATEeIBHOCTH,
NPUMEHATH UX B
TEOPETUYECKHX U
IKCIICPUMEHTAIBHBI
X UCCICA0BAHUAX

(OTIK-14.7)

Hmemwv npedcmaenenue: o
CTPOCHHUU aTOMOB U MOJICKYJT; O
BU/IaX XUMHUYECKOH CBSI3U U
cnocobax ee 00pa3oBaHusl; O
XHUMHYECKHX CUCTEMax
(pacTBOpax, KaTAIUTUYECKUX,
JTUCTICPCHBIX,
SJICKTPOXUMHUYCCKUX
CUCTEMaX ), HX CBOICTBAX;
3Hamb: XUMUYECKYIO
TEPMHHOJIOTHIO U TIOJH30BATHCS
€10 MPH OMUCAHNH XUMHYECKUX
SIBJICHHI; OCHOBHBIC
CTEXHOMETPUYECKHE 3aKOHBI,
(hyHIaMeHTaIbHbIE KOHCTAHTHI,
€/IMHUILIBI UX U3MEPEHHUS;
0COOEHHOCTH TIPOTEKAHUS U
BO3MOXKHOCTH yIIPABICHUSA
X0JI0M XUMHUYECKOT0 IPOIIecca;
CTPOCHUE BEIECTB B
KOHJ/ICHCHPOBAaHHOM COCTOSTHUH;
3aBHCHUMOCTh CBOICTB BEIIECTB
OT TUIIA KPUCTAIUIMUECKON
peLIEeTKH; OCHOBHBIC
(nmomynspHBIE)
obpazoBatenbHbie THTEpHET-
pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumuueckue
ypaBHEHHUsI OHJIAlH
https://chemequations.com/ru u
Iip.); TE(POBEIE PECYPCHI IS
pelIeHus 3a1a9/poodiieM B
po(heCCHOHATTFHOM KOHTEKCTE
U VIS OLICHKH PE3yJIbTATOB
petieHust

YMeTb: 3anuchIBaTh
ANIEKTPOHHYIO popMyITy aToma
JIF000T0 DJIEMEHTA, BAJIEHTHOCTH
W CTETIeHH OKHCIICHHUS,
0XapaKTepHU30BaTh U
MpeIcKa3bIBaTh CBOMCTBA
AJIEMEHTA U €T0 COCMHCHHUIA;
JIlaBaTh OOMIYIO XapaKTePUCTUKY
s-, p-, d-3JIeMeHTOB,
3aKOHOMEPHOCTH W3MECHEHHS
KUCJIOTHO-OCHOBHBIX H
OKHCITUTENHHO-
BOCCTaHOBUTEbHBIX CBOWCTB B
MepUOJIE U TPYIIIIE; ONPEACIATh
TEPMOIMHAMHUYECKYIO
YCTOHYMBOCTD BEILECTB,
HAIPAaBJICHHOCTh MPOIIECCOB, B

nmabopaTopHas
paborta,
pabouas
Tetpajb, PI'P,
TecT,
9K3aMEHAIIMOH
HbIe OUIIETHI




TOM 4mcie (a3oBbIx, B
Pa3IMYHBIX YCIOBHAX;
OXapaKTEePU30BBIBATH YCIOBHS
PaBHOBECHOTO COCTOSTHHS
CHCTEMBI 1 €I'0 C/IBHTI'QA,
IMPUBECTU MEXAHU3M
IIEKTPOXUMHUYUECKOH 1
XHUMHYECKOH KOPPO3UH 1
NPeAIOKUTH HanboIee

3¢ PEKTHBHBIE CITOCOOBI
3aI0UTHI; IUIAHWPOBATh
XUMHYECKUE 3KCIePUMEHTEI
JUIS IPOBEPKHU HayYHBIX
TUII0TE3; 000011aTh
[IOJIyY€HHBIE PE3YJILTATHL,
UCKaTh MH(POPMAIIHIO B CETH
WHTepHeT ¢ UC0Ib30BaHUEM
(bUIIBTPOB ¥ KIIFOUEBBIX CIIOB;
BBIJIEIATH PO ECCHOHATBHO-
3HAYUMYI0 HH(POPMAIIHIO;
OIIEHUTH WH(OPMALIHIO/ JAaHHEIE
Ha JOCTOBEPHOCTb U
PEJIeBaHTHOCTH CPaBHEHUEM
HECKOJIbKUX HCTOYHHKOB
MH(OPMALNK; CAMOCTOATEIBHO
OIIpeeIIATh MPOOEebl B CBOUX
3HAHUAX U KOMIICTCHIIUAX C
UCIIOJIb30BaHHEM
WHCTPYMEHTOB CaMOOLIEHKHU U
U (POBBIX OIIEHOYHBIX CPEACTB
(CA0 Moodle, mpeameTHbIe
TECTBI 10 TUCLUILINHE
«Xumusny; bank Tectos (pazmen
«O06pazoBaTeTBHBIEY)
https://banktestov.ru u ap.);
OLICHUBATH IIPAKTUYECKYIO
3HAUYUMOCTb PE3YJIbTaTOB
TIOUCKA C TIOMOIIBIO IU(PPOBBIX
HHCTPYMEHTOB

Biagets: MeToaukamu pacyera
110 OCHOBHBIM
CTEXMOMETPHUUECKUM 3aKOHAM:
KOJIMYECTBa BELIECTBA, MACCHI,
o0BeMa rasa, MOJSIPHOU MacCHl,
MOJIIPHOI Macchl 9KBUBAJICHTA,
3JIEMEHTHOT'O COCTaBa
CJIOXKHOTO BEILIECTBA; pacyeTa
110 XMMHYECKUM YPaBHEHHSIM;
TEIUIOBBIX 3((HEKTOB U
CKOpPOCTEH peaxIiyii;
KOJIMYECTBCHHBIX
XapaKTEPUCTUK PaCTBOPOB
3JIEKTPOIUTOB U
HE3JIEKTPOJIUTOB: BUIOB
KOHUeHTpauui, pH,
TeMIIepaTyphl KUIICHUS U
3aMep3aHHs; KOJMYECTBEHHBIX
XapaKTEPUCTUK OKHCINUTENBHO-
BOCCTAQHOBUTENBHBIX CHCTEM,
rajbBaHUYECKUX IEMEHTOB, B
npoLeccax AEKTPOIN3a;
MPAaKTUYCCKUMHU HaBbIKaMU
pabOoThI: ¢ XUMHUYECKUM




0€30IMacHOCTH

000pyI0BaHHEM U PEaKTHBAMHU
B COOTBETCTBUH C HHCTPYKITHEH
HITH METOZMKOMN MPOBEACHHUS
9KCIIEPUMEHTA C COOIIOZICHHEM
TpeOOBaHUHN TEXHUKU

HaBBIKAMU PaOOTHL: C
WHTEPAKTHBHBIMH
MPHUIOKCHUSIMU
(https://ptable.com

(MHTEpaKTHBHAS
[Tepuoanyaeckas Tabnuma),
Acetyl https://acetyl.ru u ap.); ¢
U(POBBIMU CEPBUCAMH IS
CaMOTeCTHPOBaHuUs (HarpuMmep,
bank tectoB (paznen
«O0pa3zoBaTesbHbICY)
https://banktestov.ru;

PubChem

MPEIMETHBIC TECTHI 10
nucuumuinae « Xumusy, CIIO
Moodle); ¢ 6onpMH
MAaCCHBAMH JaHHBIX B
mudposoit cpexne (Big Data)
(Acetyl https://acetyl.ru,

https://pubchem.ncbi.nlm.nih.go

v, ChemSpider
http://www.chemspider.com u

ap.)

HaBbIKaM{ pabOTHI ¥ ITONCKA
nH(OpMAaLNH B IIEKTPOHHBIX
OMONMMOTEYHBIX CHCTEMaX
(IPRBooks u npyrue 35C,
JTIOCTYTIHBIE B BY3€)

1.3. MecTO JTUCUMIIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON POTrPaMMbI

HNunexc HanmeHnoBanue Cemectp NHnekchl 1 HaMMEHOBaHUS YUEOHBIX TUCIUTUINH
JTUCTIUTUTAHBI W3YYCHHUS (Moyneit), MpaKkTHK
JUTSL KOTOPBIX COJIep:KaHue
Ha KOTOpPbIE ONHpaeTcs o
N JTAHHOU JUCIUILTUHBI
coJiep’KaHue JaHHOMN
(Momyst) BBICTYIIAET
JUCLIUIIMHBL (MOJTYJIs1) o
onopou
b1.0.16 Xumus 1 (yer.1.), 2 | 3HaHUSA, yMEHMS U b51.0.04.01 be3onacHocTh
KOMITIETCHIIHH, KU3ZHENICITEIIbHOCTH
[IOJIyYCHHBIE b1.0.23
00y4aroImuMucs B MarepuanoBeneHue
cpenHeM b1.0.24 T'eonorus
obmeobpazoBarensHoM | 51.0.25.04 OGoramienue

yqe6H0hl3aBCHeHHH

MOJIE3HBIX HCKOMAEMBIX
b1.0.30
["'opHONpOMBITIITIEHHAS
3KOJIOT U

1.4. SI3bIk MpenogaBaHusi: 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 yuebHoro miana: aias rpymnsi 3-C-I'J[ (OI'P, I1P)-24(6,5))

Ko n HazBanue AMCIUIUIMHBI IO YYeOHOMY TIJIaHy

b1.0.16 Xumus

Kypc nzyuenus 1
CemecTtp(bl) U3yUeHUS 1,2
dopmMa IpoMEeKYTOUHOU aTTeCTalluu (3a4eT/3K3aMEH) OK3ameH
PacuerHo-rpaduueckas paboTa, ceMeCTp BBITIOJIHCHHS 2
TpynoemkocTts (B 3ET) 6 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 2+214
Ne 1. KonTakTHasi padora ooOyuyawmuxca ¢ | O0bem ayauTopHOU Bru.c
npenoaasareieMm (KP), B yacax: paboThl, MIPUMEHEHUEM
B Hacax JOT unu 20, B
yacax

O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 2+21 -

1.1. 3aHsATHS TEKIMOHHOTO TUMA (JIEKIIUH) 2 (yer.1.)+4 -

1.2. 3aHsATHs CEMMHAPCKOTO THIA, BCETO, B T.4.: 0+8 -

- IPAKTUYECKUE 3aHITUS 0+4 -
- 1abopaTopHbIe PabOTHI 0+4 -

1.3. KCP (KOHTpOIb CaMOCTOSITENIBHON pPaboOTHI, 0+9 -

KOHCYJIbTAITIH)
Ne 2. CamocTosiTeibHasi padoTa odyuyawiuxcs (CPC) 0+184
(B yacax)
Ne 3. Kotn4ecTBO 4acoB HA IK3aMeEH 0+9




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 pabora, B yacax Yacel
4acoB CPC
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XuMud Kak pas3ziesl €CTECTBO3ZHAHUSL. 2 2 - - - - - - -
CTeXHOMETPHYECKUE 3aKOHBI XUMUH
(Tema 1)
Bcezo uacos 3a 1 cemecmp 2 2 - - - - - - -
XUMHS KaK pa3ziesl eCTeCTBO3HAHMSL. 205 - - - - - - 9 | 10(CT)
CTeXHOMETPHYECKUE 3aKOHBI XUMUH
(Tema 1)
CrpoeHne aTomMa 1 eprOANYECKast 1 - - - - - 10 (CT)
cucrema JI.M. Mengeneena (Tema 2)
XuMHYecKast CBS3b M CTPOSHUE MOJICKYIT 1 - - - - - 10 (CT)
(Tema 3)
OO61mue 3aKOHOMEPHOCTH XHMUYECKHX 1 - - - - - 15 (CT)
peaxuii (temsl 4, 5)
PactBopsI (TeMbl 6, 7) 1 - - - - - 20 (CT)
OCHOBBI DIIEKTPOXUMHH (TeMBI 8-11) - - 2 - 4 - 4 (JIP)
28 (CT)
JlucriepcHbIe U KOJUIOU/IHBIE CHCTEMBI - - - - - - 5(CT)
(Tema 12)
XUMHS 2]IEMEHTOB ¥ UX COSIUHCHUMH - - - - - - 56 (CT)
(Temsr 13-20)
DJIEMEHTHI OPraHMYECKONM XUMUH (TeEMa - - - - - - 16 (CT)
21)
TectupoBanue - 2 - - - 2 (IIT)
PI'P - - - - - - 8 (PI'P)
Bcezo uacos 3a 2 cemecmp 205 4 - 4 - 4 - 9 | 184 (9)

[Ipumeuanne: JIP — coctaBieHre oT4eTOB N0 JabopaTopHbIM 3aHATHAM, [IT — moaroroBka k TectupoBaHmioo, PI'P —
Han#caHue pacueTHO-rpadudeckoit padbotel, CT — caMOCTOATEIEHOE U3YUCHHE TEM.

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI
Tema 1. Xumusa kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU
[Ipenmer u 3amaun XuMuKl. XUMHUECKHUE 3HAHUS B MPAKTUYECKON A€ATEIbHOCTH JIto/IeH. XUMUs
B CHCTEME €CTECTBCHHBIX HayK.



HcTopust XuMun: TOUCK TIepBOdJIeMeHTa B ¢pmitocopcknx yaeHusx pesueit ['peryn; anxumus,
ATPAXUMUSL; OTKPBITHE MEPBBIX XUMHUUECKUX AeMeHTOB. Tpyasl M.B. JlIomonocoBa u A.JI. JIaByasbe;
3aKOH COXPAaHEHHUS MacChl BEIIECTBA; ATOMHO-MOJIEKYJIIPHOE YUYEHUE U YYEHHE O COCTaBE BEIECTBA.
JUx. JlanbTOH: 3aKOH KpaTHBIX OTHOLIEHUH, aTOMHBIN Bec. Kitaccudukaryst 31eMEeHTOB 110 UX aTOMHBIM
Becam. JK. TIpycT: 3aK0H HmocTOsIHCTBA cocTasa. M.51. Beplienuyc: XuMuueckas CHMBOJINKA, YPABHEHHS
XMMHUYECKHX PEAKLUi, yTOUHEHNE aTOMHBIX BECOB. [[oHATHSA: aTOMHAsI € IMHNLIA MACChl, OTHOCUTENIbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAA MOJIEKYJIApHas macca Bemectsa. K.JI. 'eit-JIroccak: 3akoH
IPOCThIX OOBEMHBIX OTHOIIEHMH. A. ABorajapo: 3akoH ABorajapo, uucio Asorajapo. Ilonstue o
KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJISIpHBIA 00beM ra3oB. ['a3oBeie 3akoHbl. 1. Puxrep:
MOHATHE PKBUBAJICHT, 3aKOH SKBMBAJIEHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckan cucmema /.. Menoeneega

Artomuctnueckue runotessl JJemoxpura, . Hetotona, JI. [lansrona. OTKpbITHE 3JEKTPOHA U
JIPYTUX dJeMeHTapHbIX yacTull. Mozaens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnast monensy). [IpotuBopeunss B mogenu O. Peseppopaa. OcHoBHOE
IIOJIOKEHUE KBAaHTOBOM Teopuu. Monens atoma no H. bopy. KoprmyckynspHO-BOIHOBOW Iyann3m
2JIEMEHTApHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJICTABICHUS O CTPOEHUU aToma: SApO: COCTaB,
3apsi] AApa, aTOMHBIN BEC, TOPSAKOBBIM HOMEDP B MEPUOANYECKON CHCTEME, U30TOIBI; DJIEKTPOHHAS
000J104Ka: 3JIEKTPOHHAsA OpOUTAIb, KBAHTOBBIE UKcia (IJ1aBHOE, OpOUTAIBbHOE, MArHUTHOE, MATHUTHOE
CIMHOBOE); 3alOJHEHHE SJIEKTPOHHBIX CJ0eB: NpuHUMN [laynu, NMpuUHIMII HaUMEHbLIEH SHEpPruH,
npaBuino XyHuaa, npasuia KiiedkoBckoro.

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK JIEMEHTOB U TMEPUOAUYHOCTb MX CBOMCTB: SHEPIHs
WOHU3ALIMH, CPOJICTBO K DJIEKTPOHY, IEKTPOOTPULATEIBHOCTD, aTOMHBIE PAaIUYCBHI.

Tema 3. Xumuueckasn céa3b u cmpoenue moJiexy’i

OcHoBHbIE MONOXKEHUSI Teopuu cTpoeHus Bemects A.M. bytineposa. CoBpeMEHHOE MOHSTHE
XUMHYECKOH CBSI3U: YHEPTUSl XUMUYECKON CBA3H; JIMHA XMMUYECKOH CBSI3U. BBl XMMHUYECKOH CBSI3U.

KoBanenTtHast cBsi3b. MeTo BaJEHTHBIX CBS3eM. XapaKTEpUCTUKU BaJEHTHOM CBS3H:
HACBIIAaEMOCTh, HANIPABJIEHHOCTb, MOIAPU3yeMOCTb. [ MOpuan3anys aTOMHbBIX BaJICHTHBIX OpOUTaIEH.
MeTtoa MOJEeKYJISpHBIX OpOHUTaIeid. DIEeKTPOHHBIE CTPYKTYPBl HEKOTOPBIX MOJIEKyJ o mMeroay MO u
uXx cBoMcTBa. FloHHAas CBA3b.

Mertannuueckas cBsi3b. MeTauibl, IPOBOJIHUKH, TIOTYTIPOBOIHUKH, TUIIEKTPUKH.

Bonopoanas cBsizb. MexmoleKyspHbie B3auMmoiericTBus (cuiibl Ban-ngep-Baanbca).

KommiekcHble coeiMHEHUs: HOH-KOMIUIEKCOO0pa30BaTesb, JUTaH/Ibl, BHyTPEHHSS U BHEILIHSSA
cdepbl, KOOPAUHALMOHHOE YUCI0. MOHO- M NOJIMIEHTaTHbIE JUranasl. HoMeHk1aTypa KOMIUIEKCHBIX
coenuHeHuil. Kinaccudukamms KOMIUIEKCHBIX coenHeHuH. J(ruccoruanusi KOMIUIEKCHBIX COSTUHEHHM.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO HOHA. [Iprpoga XUMHUYECKON CBSI3M B KOMILUIEKCHBIX
coenvHeHUsX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUMN.

ArperatHoe  cocTtostHMe — BemlectBa.  Kpucrtaiuimdeckoe U aMOppHOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XuMHU4YeCcKas CBSA3b B KPUCTAUNINYECKUX TENAX.

Tema 4. Inemenmot Xumuyeckou mepmoouHaAmMuKu

BuyTpennss 3Heprusd. [-il 3aKkoH TEpMOAMHAMUKHA NIPUMEHUTEIBHO K XMMHUYECKUM CHCTEMaM.
[ToHATHS «3HTANBNUA», «CTAaHAAPTHAS SHTAIBIUSAY, «IHTAIbIHA OOpa30BaHUS». DHEPreTHUECKue
3 PeKTH XUMUUECKUX peakuuil. TepMoxumuueckue ypaBHeHus. 3akoH ['ecca u cinenctBue u3 Hero. I1-
H 3aKOH TEPMOJMHAMUKHM IPUMECHHUTEIBHO K XUMHUYECKMM cucTteMaM. lloHsATne <«@HTponus»,
«CTaHJapTHas HSHTponus». HampaBieHue NpPOTEKAaHUS XUMUYECKOW pEaKIUHM. OHTAIbIMUHBIA U
SHTPONMHUUHBIA (akTopsl. DHeprus ['nbOca. BrnusHue temmeparypbl Ha HampaBiICHHE MPOTCKAHUS
XUMUYECKUX PEAKLIUN.

Tema 5. Xumuueckasa Kunemuka

[lonsTe cucTteMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOr€HHBIE U TI€TEPOICHHBIE PEAKIUU.
CKOpOCTh TOMOTE€HHBIX M T€TEPOre€HHBIX peakiuil. DakTophl, BIUSIONIME HA CKOPOCTh XUMUYECKOMN
peaKIu: KOHIEHTpauus (3aKOH JEHCTBYIOIMIMX Macc), Temreparypa (TeMmrepatrypHblii ko3dduuuent
peakmuu, npaBmwio Bant-I'odda), sHeprus aktuanuu. YpaBHeHHE AppeHuyca.




Karanuz u karamutuueckue cuctemsl. [IpuMeHeHME KaTaau3aTOpOB B XMUMHUYECKHX,
OMOJIOTMYECKUX, TEXHUYECKUX CUCTEMaX.

Xumnueckoe paBHoBecue. KoHcranta XmMuueckoro pasHoBecus. llpaBuna cmemeHus
xuMu4eckoro paBHosecus (npunHuui Jle Hlarense-bpayha).

PaBHOBecusi B rereporeHHBIX cucteMax. da3oBoe paBHOBecwe W mpaBwio (a3 ['mbOca.
[TpencraBieHus 0 fMarpaMMax COCTOSTHHUM.

Tema 6. Pacmeopul Kak Xxumuueckue cucmembyl

Omnpenenenue u kiaccudukanus pactBopoB. CriocoObl BbIpaKEHUsI KOHIEHTPALUU PacTBOPOB.
[Ipoueccel pactBopeHusi. [IoHATHS «CONBBATHIY, «TUAPATHI», «KPUCTAJUIOIMIPAThDy. PacTBOpUMOCTD
BEUIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pacupeleseHus. DKCTpakuus. 3akoH ['eHpu u
3akoH Payms mns umpeanmbHBIX pacTBopoB. Ocmoc. YpaBHenue Bant-IT'odhda nns ompenenenus
OCMOTHYECKOT0 aBieHus. J0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopul 31eKmpoiumoe

Teopus anexrponurnueckoil quccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IIPOLIECCOB  BJIEKTPOJIMTUYECKON JMCCOLMALMM: CTENEHb IUCCOLMALMU, KOHCTAHTa IUCCOLMALNU,
Ka)KyILasicsl CTENEHb JUCCOLMAllNY, aKTUBHOCTh HOHA. MIOHHas cuia pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS AIEKTPOIUTUYECKON JUCCOLUALINH.

PaBHOBecue ManopacTBOPUMBIN JJIEKTPOJUT — HACBILEHHBIA pacTtBop. IIpoussencHue
pPacTBOPUMOCTHU. Y CIIOBUS BBINAIEHUS U PACTBOPEHUS OCAKOB.

DneKkTpoauTHYecKas auccouuanys Boasl. Bogopoansliii mokasarens pH. CriocoObl onpeeneHus
BOJIOpPOJHOrO Mokasarens. bydepHsie pacTBOpBHI.

I'maponns coneit. Ilokasarenn mpoueccoB ruaponusa (CTeNeHb THAPOJIM3a U KOHCTAaHTa
THIIPONTH3a), (PaKTOPHI, BIHSIOIINE HA AT TPOIIECCHI.

Tema 8. OkucnumenbHO-60CCMAHOBUMENbHBIE NPOUECCHL

Crenenb okucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M CIIOCOOBI COCTaBICHUS UX
ypaBHEHHH (METO/ 3JIEKTPOHHOI0 OajaHca, METOJl HOHHO-MOJIEKYJIIPHBIX MoTypeakuuit). Baxuelmme
OKHCIIUTEHN U BOCCTAHOBUTEIH, 3HAYCHNUE B IIPOMBIIUICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKHME MCTOYHMKHM DJIEKTpUUECKOM 5SHepruu. ['anpBanmueckue snemeHTsl. OJIC.
ONeKTpoAHbIe TOTeHUHaNbl. YpaBHeHue Hepucra. CraHmapTHBIA — BOAOPOIHBIA  AIEKTPO/I.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAI. P HanpsKeHU METalIoB.

Tema 10. nekmponus u e2o 3aKonbl

ITocnenoBaTenpbHOCTD 3JIEKTPOAHBIX IPOLIECCOB MPU ATEKTPOJIU3E paciliaBa U pacTBOpa. 3aKOHBI
®apanes. [I[pumenenne >JeKTpoin3a.
Tema 11. Koppo3usa u 3auguma memannoe

Buas! koppo3uu. @akTopsl, BIUAIOIINE HA CKOPOCTh KOppo3uK. CriocoObl 3alUThl METAJIIIOB OT
KOpPpO3HH.

Tema 12. /lucnepchoie u KonnouoHuvle cucmemol

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Konnonanele cuctemsl M crnocoOb! X noiaydeHus. CTpoeHHe KOIIOUIAHBIX YacTUl] (MULEILT).
OnTHyeckue U 3JEKTPUYECKUE CBOMCTBA KOJUIOMA0B. PaKTOpPbl YCTOMUYMBOCTH KOJIJIOUJHBIX CHUCTEM.
Koarynsanus. 3HaueHre KOJUIOUAHBIX CUCTEM B TEXHHUKE, OBITY, dKUBBIX CUCTEMaX.

Tema 13. Booopoo

Mecto Bomopona B [lepuonnueckoii cucreme J1.1. Menneneesa. M3oromnsl Bogopoaa. CriocoObl
nojydyeHus: Bojgoponaa. dusnueckne m XumMuueckue cBoiicTBa Bogopoja. CoequHEHHs BOAOpOJA C
MeTaJlJIJaMU ¥ HEMETaJlIaMU.

Bopna u ee crpoenue. Jluarpamma coctosiHus Bojbl. Bona B mpupone. Xumuueckue u pusmko-
XMMHYECKHE CIOCOOBI OYMCTKH HpUpoAHO Boxel. Ilepokcupa Boxopoja, MONMydeHHUE, CTPYKTypa U
cBoricTBa. [loHsATHE O BONOPOIHOMN SHEPIETUKE.

Tema 14. I'anozenwt

OO1m1ast XapaKTepUCTHUKA FAJIONEHOB: HAXOXK/IEHUE B IIPUPO/IE, CIIOCOOBI MOMyYeHHs, (pu3nyeckue

U XUMHYECKHE CBOWCTBA. [‘aJloreHOBONOpOABI M TaloreHujpl MeTawioB. Kuciopoaconepxaiue
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KHUCJIOTHI TaJOreHOB M UX coyid. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TaJlOT€HOB U HX
coennHeHi. [I[puMeHeHne rajJoreHoB U UX COEIMHEHUM.
Tema 15. Xanvkozenwt

Kucnopon. Ctpoenue mosnekyibl kucinopoza. [lonyyenune u XxuMuueckue CBOMCTBA KUCIOPOa.
O30H, CTpOEHHE MOJIEKYJIbI, TOJTYYEHUE U IPUMEHEHNE 030Ha. bruosiornueckas poJib KUCIOpoAa U 030Ha
B KUBBIX CHCTEMaX.

Cepa. Xumnueckue cBoiicTBa cepbl. COeAMHEHHS CEphl C BOJOPOJIOM M KHUCIOPOIOM.
Haxoxnenune cepbl B mpupone. Ilomydenne cepbl. @uznueckue CBOMCTBA Cepbl. AJUIOTPOINHbBIE
MOAU(PUKAIINH CEPHI.

CepoBomopon u cepoBogoponHas kucinora. Cynbduiasl, X pacTBOPUMOCTb B BOJIE H
B3aMMOJIEICTBHE C MUHEPATbHBIMUA KHCIOTAMHU.

Okcuabl cepbl 1 COOTBETCTBYIOIIME UM KHCIOPOJACOAEPKAUIUE KUCIOThl. KHCIOTHO-OCHOBHBIE
U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOM M cepHOW KucCIOT. CoiaM CEepHHUCTON U
CEpPHOM KHUCIIOT.

XUMHUYECKUE CBOMCTBA CEJICHA, TEJTypa U UX COCTMHEHUN.

Tema 16. Inemenmut cpynnwt azoma

CpaBHuTeNbHAsA XapaKTEPUCTHKA COEMHEHUN AIEMEHTOB IPYIIIIbI a30Ta U X TOKCUYHOCTb.

A3ort. [Tonydenue, puznueckrue U XuMU4ecKre CBOCcTBa a3oTa. CoeIMHEHHSI a30Ta C MeTaJlIIaMH
(HUTpHBI): UX MOJIYYEHHE U CBOICTBA.

AMMUaK: TPOMBIIIICHHBIA CHHTE3, (PU3MYEeCKHe W XUMHUYECKHME CBOWCTBA, MpPUMEHEHHUE.
PaBHOBecus B BOZHOM pacTBOpe aMMuaka. TepMudyeckoe pa3ioKeHHe colei aMMOHMSL.

Okcuabl a30Ta: CTPOCHHUE MOJIEKYJT, TOIYYEHUE U XUMUYECKUE CBOMCTBA.

Azotuctas kuciora M ee coaud  (HUTpUTHI).  OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE
XapaKTEPUCTUKU 3TUX COCTUHEHUM.

A3sotHas kucnota. [lonydeHne B IpOMBINUIEHHOCTH. XHUMHYECKUE CBOMCTBA a30THOW KUCIIOTHI.
IIprMeHeHre a30THOM KHUCIIOTHI U €€ COJIEH.

®ocdop. Amrorpornnsie Momudukanuu Gocdopa. IlomydeHne M XUMHUECKUE CBOHCTBA
docdopa. Coequnenust pocdopa ¢ metamuiamu U Hemetaiamu. Pochun u hochuabl, X MOITyYEHUE,
B3anMojeiictBue ¢ Bomoi. Oxcuabl ochopa u dochopconepxkanme kucnorel. Comu hochopHOi
KHMCJIOTBI U UX XUMHYECKUE CBOMCTBA.

Mpbiubsk, cypbMma, BACMYT. VIX cOeIMHEHNS C BOIOPOJAOM U KHUCIOPOIOM.

Tema 17. Inemenmot cpynnot y2iepooa

VYraepon u ero amioTponHele Moaudukauuu. buomormdeckas ponb yriepona. Kpyrosopor
yIjiepoJia B IpUpO/IE.

Heopranuueckue coenunenus yriepona. KapOuapl meramnoB. OKcuabl yriepoja. YTosibHas
KHCJIOTA U €€ COJIU.

CoenuHenus yriaepoja ¢ rajioreHamu, cepoit u azorom. Kapbamua. Cepoyraepon. Llnanumast.
KapOGonwibl MmeTamios.

Kpemuwnii. Coenunenus kpemuus. Cuianbl. [anorenuabsl kpemuus. Cunununbl. Oxcupg
KpeMHHUs1. KpeMHueBbIE KUCITOTHI U UX COJU. [ 'MApOIN3 CUIIMKATOB.

Cunuxkarens. CunnkoHsl M cuiiokcanbl. CoelnHeHus: KpeMHMs B ipupoze. CTeKsia U CUTAIUIbI.

Kepamuxka. [ToHaTHE 0 BSKYIIMX MaTepUasax.

KpaTkas xapakTepucTiKa XUMHYECKUX CBOMCTB '€épMaHMsl, 0JI0BA, CBUHIIA U UX COEIUHEHUM.

[IpuMeHeHne coequHEeHUN yraepoaa, KpEMHUs, TEPMaHMs, 0JI0Ba U CBUHIIA.

Tema 18. Inemenmul nepgoit u 6mopoii 2pynn

[[lenouHble MeTAJIbI, HAXOXKICHUE B MPUPOAEC M TNOJydyeHHE. BakHeillune coeauHeHHs
IIEJIOYHBIX METAJIJIOB: OKCHUIBI, TUAPOKCHU/BI, NEPOKCUBL. [IpUMEHEHNE IETOYHBIX METAJUIOB U MX
COECIUHEHU.

Bbepummit. Oxcua v THIPOKCUA OSpUILIHSL, UX MOJyYeHHE U CBOICTRA.

[Ilemouno3emenbHble MeTaIbl U MarHuid. [lomydeHue, XuUMUYecKHe CBOWCTBA OKCHUJOB,
THJIPOKCUIOB U COJIeH MarHus, Kaiblus U 0apus. JKecTKOCTb BOJIBI U CIIOCOOBI €€ yCTPaHEHUSI.
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Tema 19. Inemenmut cpynnul dopa

Xumnueckue coicTBa 6opa. CoenuHeHust 6opa ¢ KUCIOPOAOM, BOAOPOAOM M TrajlOT€HAMH.
Haxoxxnenne 6opa B npupoge. [lomyuenue 6opa. KapOopansl. Coenunenus 0opa ¢ azotom. bopHbie
KUCIOTHI U UX conu. [IpuMeHenune coequHeHnit oopa.

Haxoxnenne amtomunus B npupoge. [lonydeHne anrOMHUHHS M €r0 XMMHYECKHE CBOWCTBA.
CoenvHeHNs aIFOMUHHUSA C KUCIOPOAOM U rajoreHamu. OKCu ¥ TMAPOKCHU]L AIFOMUHNS, UX XMMUUYECKHE
cBoiicTBa. AM(DOTEPHBIN XapakTep COETUHEHUH aTtOMUHUSA AIOMUHATHIL. ['UApOIN3 conell altoMUHMSL.
CrnnaBel antOMUHUS C IpYTUMU MeTaulaMy. [[puMeHeHne alfoMUHNS U €r0 COEIUHEHUH.

Tema 20. Xumus d-snemenmos

[Tonoxenue d-snementoB B [lepuonuyeckoii cucreme .M. MenaeneeBa. OCoOOEHHOCTH XUMHH
d-amemeHTOB. XMMHUYECKHE CBOWCTBA d-3IEMEHTOB Ha MpUMEpe Xpoma, xkene3a u Meau. KucmorHo-
OCHOBHBIE CBOWCTBAa OKCHJOB U THIPOKCHIOB 3THUX 3J€MEHTOB. KOMIUIEKCHBIE COEIMHEHUs XpoMma,
xKene3a U Meu. 3aKOHOMEPHOCTH M3MEHEHHUSI XUMUYECKUX CBOWCTB d-3JIEMEHTOB U UX COEIMHEHUH B
rpynmnax.

Tema 21. Inemenmol opzanuueckoil Xxumuu

[Ipeamer oprannueckoir xumuu. Teopust xumuueckoro ctpoeHus A.M. bytneposa. M3omepust.
VYrnesonopoael. ['omonornueckue  psapl  yriieBogopoAoB. (DyHKIMOHAIBHBIE  IPOU3BOJIHBIC
yriaeBogopoaoB. Kiaccudukaiyst 1 HOMEHKIaTypa OpraHMueCKUX COEMHEHUI.

HaxoxneHne opraHmdecKknx coeaWHEeHWH B mpupoae. Hedts m ee mepepaboTka.
Bo3oOHOBIIsIeMbIE MCTOYHUKM OpraHUYECKUX coeauHeHHH. OCHOBHBIE KJIACChl OPraHHMYECKUX
coenuHeHu. IIpenenbHble N HepeaenbHbIE YIIIEBOAOPOABI: AJIKAHBI, aJIKEHBI, aJKUHbI. [{nKnnueckue
YTIEBOIOPOABI. Apomarnyeckue YTIEBOIOPOBI. ['erepounknnyeckue COEJIMHEHMUS.
lNanorennponsBoaHble  yriaeBoAoponoB. Kuciopoacoaepxamye MTPOU3BOJIHBIE — YIVIEBOJOPOJOB:
COMPTHI, (EHONbI, albAETHbl, KETOHBI, KapOOHOBBIE KHCIOTHI. A30TCOJeprKallue MNpPOU3BOJHBIE
YIJIEBOJOPOJOB: HUTPOCOECIUHEHMS, aMUHBI. [[oydeHne 1 XMMHUYECKUE CBOMCTBA OCHOBHBIX KIJIACCOB
OpPraHMYECKUX coeAMHEHUH. OpraHndeckue NoJIMMEpPHbIE MaTEPUAIIbL.

3.3. ®opMbI 1 MeTObI POBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH

B npouecce npenogaBaHus JUCUMILIMHBL UCIIONB3YIOTCA TPAIULIMOHHBIE TEXHOJIOTUU HAPSLY C
AKTUBHBIMHU Y NHTEPAKTUBHBIMU TEXHOJIOTHSAMH.

Jlexyus-euzyanuzayus ciocooCTByeT NpeoOpa30oBaHUIO YCTHOH U MHUCbMEHHOW MH(pOpMaLuK B
BU3yaJIbHYI0 (OpMY MpH UCIOJIB30BAaHUM CXEM, PUCYHKOB, depTexkedl u T.n. Takas nexuus
CHOCOOCTBYET YCIIEIIHOMY PELICHHIO TPOOIEMHOM CUTYalluH, T.K. aKTUBHO BKJIFOYAETCS MBICIIUTEIIbHAS
JESITeIbHOCTh 00YYaOLINXCS PU IIUPOKOM UCIIOJIb30BaHUH HATJISAHOCTH U T A.

Paboma 6 manvix epynnax na 1abopamophuix 3aHsamusx MO3BOJISIET pa3BUTh yMEHUE paboTaTh B
KOMaHJie, JIaHUPOBaTh U J€JIaTh BBIBOJBI HA OCHOBAHWHU ITPOU3BEACHHBIX IEHCTBUH, T.€. 3aKJIabIBACT
OCHOBBI HAY4YHO-HCCIIEZ0BATENILCKOM paboThl B JasibHEHIIEH MpodhecCHoHaTbHON AeATEIbHOCTH.

Yuebnvle mexnonozuu, ucnonv3yemvle 8 00paz08amenIbHOM npoyecce

Paznen Cemectp Vcnonb3yemble akTHBHbBIE/HHTEPAKTHBHBIE KonnuectBo yacos
00pa30BaTeNIbHbIC TEXHOJIOTHU

1. Xumus Kak paszgen 1 Jlexnus-Busyanusanus 2

€CTECTBO3HAHMUSL.

CrexuoMeTpuyecKie

3aKOHbI XHMHUH

Hroro 3a 1 cemectp 2

Tewms! 2-7 2 Jlexnus-Busyanusanus 2

11. Koppo3us meTtamios Pabota B MaJIbIX Ipymax Ha Jab0paTOPHBIX 2
3aHATHAX

HWroro 3a 2 cemectp 4
Bcero: 6
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4. IlepevyeHb y4eOHO-METOAMYECKOr0 0o0ecrevYeHHus I CAMOCTOATEeIbHOM PadoThI
00y4YarIMXCsl MO TUCIUIJIMHE

Conepxanune CPC
No HanmenoBanue pasaena (Tembl) Bux CPC Tpyno- DOopMBI 1 METOJTBI
JUCLUIIIHHBI EMKOCTb (B KOHTPOJIS
gacax)
1 XuMUS Kak pa3fen ecrecTBo3HaHMs. | CaMOCTOSITEThHOE H3YUICHUE 10 (CT) Tectuposanue, PI'P
CTCXI/IOMeTpI/I'-IeCKI/Ie 3aKOHbI XUMHUHU TEM
(Tema 1) (Bueayn. CPC)
CrpoeHue aToMa U epuogudecKas 10 (CT)
cucrema JI.11. Menneneesa (Tema 2)
XuMU4YecKas CBsI3b U CTPOCHUE 10 (CT)
MOJIeKyJI (Tema 3)
OO1mue 3aKOHOMEPHOCTH 15 (CT)
XMMHYECKHX peakluii (Temsl 4, 5)
PactBopsI (TeMsl 6, 7) 20 (CT)
OCHOBBI JIEKTPOXUMUH (TEMBI 8- CocTaBneHue OTYETOB 110 4 (JIP) IIpoBepka oTueTOB NO
11) ma00paTOPHBIM 3aHATHAM 28 (CT) m1a00paTOPHBIM 3aHATUSIM
(ayn. CPC) (pabouas TeTpanp)
CamocTosITenbHOE U3yIEHHE TectupoBanue, PI'P
teM (BHeayn. CPC)
2 JlucniepcHble U KOJUTOUTHBIE CamocTosTenbHOE H3ydeHHE 5(CT) Tectuposanue, PI'P
cuctemsl (Tema 12) teM (BHeayn. CPC)
3 XUMHSI DIIEMEHTOB U HIX 56 (CT)
coenrHeHu# (TeMbl 13-20)
6 DNeMEeHTHl OPraHUYECKON XUMUHU 16 (CT)
(Tema 21)
8 OcHoBbl 001eit xumui (temsl 1-11) | TloaroroBka k TeCTHPOBAHHIO 2 (IIT) TecrupoBanue
(Bueaya. CPC)
9 Tempr 1-11 Hanwucanue PI'P (BHeayn. 8 (PT'P) IIposepxa PI'P
CPC)
Bcero yacoB 3a 2 cemectp 184
JlabopaTropHblie padoThl
No HanmenoBanue pazaena (Tembl) JlabopaTopHas paboTa win Tpyno- DOpMBI U METO/TBI
JIICLUITIITHBI 712a00paTOPHBINA PaKTUKYM €MKOCTb (B KOHTPOJIS
gacax)
CPClayn.
1 OnekTposu3 U ero 3akoHsb! (Tema 10) | DuekTposnus 2/2 ITpoBepka oTueTOB 1O
2 Koppo3sus u 3amuTa MeTamuion Koppo3sus merannos 2/2 712a00paTOPHBIM 3aHITHIM
(Tema 11)
Bcero gacos 3a 2 cemectp 4/4

SIBIICHH, BBIBOIOB, (POPMYJI peakuuii.

5. Mertoanyeckue yKazaHus 1Js 00y4arouUXcs M0 0CBOECHUIO JUCHHUILIHHBI
Padota Ha 1a00paTOPHBIX 3aHATHAX
B nepuoa OCBOCHUA NUCHUIUIMHLBI CTY ACHTBHI TOCCIIAIOT Ha60paTOprIe 3aHATUA, Iac pa6OTaIOT
B MaJbIX TIpynmax, CaMOCTOSITENIbHO H3Y4alOoT JONOJHUTENbHBIM TEOpeTHUYEeCKUil Marepual K
71a060paTOPHBIM 3aHATUSAM. TeopeTHdeckas 4acTh paboThl BKIIOYACT KOHCIIEKTHPOBAHHUE MPOBEACHHUS
OTIBITOB BO BPEMs JJaOOPATOPHOTO 3aHITHS C 00s3aTEIIbHBIM MTPUBEICHUEM OO0BSICHEHUH HAOJII01aeMBIX

Kputepusmu orieHku paboThl Ha 1a0OpaTOPHBIX 3aHATHUSX SBJISETCS: BJa/IeHUE TEOPETHUECKUMHU
MOJIOKECHUSMHU TI0 TEME, BBINOJIHEHUE MPAKTHUYECKUX 33/JaHui, 3HAaHHUE TEPMUHOJOTHH, HaJUYue
YpaBHEHUI pEaKIUii OIBITOB.
[Ipu BBINOJIHEHUHU J1TAOOPATOPHOTO MPAKTHKYMAa HCIOJB3YIOTCS CIEAYIOUINE METOIUYECKHe
pa3paboTKu:
3aiinieBa H.B. JIJaboparopHsiii pakTuKyM 1o obmiei xumuu. — Tomck, 2006.
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MaxkcumanbpHBIH 0ail, KOTOPBI CTyIEeHT MOXXeT HaOparh Ha yabopatopHoM 3aHATHH, — 10
0aJ110B.

CamocrosiTesibHasi padoTa CTyJICHTOB BKJIIOYAaeT MPOpPabOTKY KOHCIEKTOB JICKIIHH, 00s3aTeNbHON U
JOTIOTHATEIFHONW YYeOHOH JTUTEepaTyphl B COOTBETCTBHH C COJepkaHueM TeMmbl. OCHOBHOM (OopMOit
nposepku CPC siBiisieTcst mpoBepKa 3HAaHUH B X0J1€ TECTUPOBAHUS U HA YK3aMEHE, a TAKXKE MPU PELUICHUU
3anau PT'P.

Kputepusmu 1uisi OIleHKH pe3yJbTaTOB BHEAYAUTOPHOH CaMOCTOATEIbHOW pabOThI CTyIEHTa
SIBJISIFOTCSL:

- YPOBEHb OCBOEHHS yueOHOT0 MaTepHarna;

- YMEHHE HCII0Ib30BATh TEOPETUUECKUE 3HAHUS IIPU BBIIIOJIHEHUH NTPAKTUYECKUX 3a7a4;

- c(hOpMHUPOBAHHOCTH OOIIECYICOHBIX YMCHHUIA;

- 000CHOBAaHHOCTh U YETKOCTh U3JIO’KEHUS OTBETA.

Pacuerno-rpadguyeckas padora sxitouaer 10 3aganuii.

Tpebosanus k pabome: TIPU PEIICHUN PACUETHBIX 3a7ad B 00S3aTENLHOM TMOPSIKE PEKOMEHIYETCS
yKa3bIBaTh (POPMYIIbI, 110 KOTOPHIM MPOBOJAATCS PACUEThI, a TAK)KE JIEJIaTh CChUJIKY Ha HCIOJIb3yeMble
3aKOHBI. BBIGOp BapuaHTa OCYHICCTBIISICTCA B COOTBETCTBUU C HOMCPOM 3a4e€THOM KHIKKH CTyACHTA
(mBe mocneaHue MUGPHI HOMEpPa COOTBETCTBYIOT HOMEPY BapHaHTA).

Kputepuu onenku PI'P:
- IPaBUJIbHOCTL BBIITOJIHCHUSA PACUCTHOI'O 3a/IaHUS;
- HaJIM4ME CCHUIOK Ha 3aKOHBI U POPMYJIBL;
- IOJTHOTA M KA4eCTBO OTBETA HA BOIIPOCHI TEOPETUUYECKOI0 XapaKkrepa.

| mpaBWIIbHO pelIeHHAs 3a/1a4a oLeHuBaeTcs B 1 6aJuI.
TecTupoBaHue SBISETCS OCHOBHOW MTPOMEKYTOUYHOM MPOBEPOUHON pabOTOi 1Mo KypCy.

IIpu noAroTOBKE K TECTUPOBAHUIO MCIIOJIB3YIOTCS CIIEIYIOINE METOIUYECKUE pa3pabOTKU:
[lorynseBa N.A. KoHTposbHO-U3MEpPUTENbHBIE MaTEpHUaIbl MO JUCHUILUIMHE «Xumus». Pasgens

«O0mas xuMus», «XUMuUs dIeMeHTOB», « OCHOBBI OpraHnuecko xumMun». — Hepronrpu, 2015, 2021.

Temamuueckas cmpykmypa BT3 (vacmv «Obwas xumusay):

1. Uctopus xumun. Crexuomerpus (15 3anannii)
2. Ctpoenue atoma (26 3amanuii)
3. Xumuueckas cBsA3b U CTpoeHue Beuectsa (19 3apanuii)
4. OCHOBBI XUMHUYECKOW TEPMOIUHAMHUKH (23 3a1aHus)
5. OcHoBbl xuMHYeCKOM kKuHETHKH (31 3amanue)
6. PactBopsr (28 3amanmuii)
7. PactBopsI anekTponutoB (18 3amanuii)
8. OcHoBBI 25iekTpoxumun (40 3amanuii)
Bunpl TecTOBBIX 3aJaHUH:
Bun Komuuectso T3 Kon
3ana uue
HUS CTBO
npe
0
nara
EMBI
X
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OTBE
TOB
3an 1,2
aHu

3aKp
BITO

CTp
VKT
YpBI
3an 1
aHu
s Ha
co0
TBET
CTB
ne
3an 1
aHu
g Ha
yIo
pAan
o4H
BaH
ne

OO0pa3ipl TECTOBBIX 3aJaHUM:

1. 3ananne 3aKpbITOro THUNA
OTtHocuTenbHasl MIIOTHOCTH ra3a A 1o razy B paBna x. OTHocUTeNnbHas IUIOTHOCTH raza B mo rasy A
paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

Ortser: 4

2. 3agaHue Ha COOTBETCTBHE
CooTBeTCTBHE BETUYMH U €IMHULl U3MEPEHMUSL:

1 | Macca A. | aem.
2 | KonnuecTBo BellecTBa B. |r

3 | MonspHas macca C. | monp
4 | OTHOCUTEIBLHAS aTOMHAs Macca D. | r/monb

Oteert: 1B, 2C, 3D, 4A
3. 3agaHue HA yNIOpAI0YMBaHHE
[TocnenoBaTenbHOCTh COEIMHEHUN MO MEPE YMEHBIIICHHUS TIOJISIPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
OtBet: DABC

Kpurepnn onenku tecra
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| mpaBuUIBHBIA U TOJAHBINA OTBET = 2 0asia. [lpu ycinoBur MHOrOBapuaTUBHOCTU OTBETAa OLICHUBAETCA
KaK YUCJIO MPaBUIbHBIX OTBETOB, TaK M HAJTMYKE JIUIITHUX MK HETIPABHIIBHBIX (B 3TOM CJIydae OT OLIEHKU
OTHUMAETCS 4acTh Oasa).

Metoanyeckue yKa3aHus sl TOMOIIN OO0YyYaronMMcs B YCTIEITHOM OCBOCHUH JAMCUUIUINHBI B
COOTBETCTBUU C 3aIIAHUPOBAHHBIMU BUJAAMHU YYEOHOW M CAMOCTOSTEILHOW PabOThI OOYYAIOLIMXCS
pasmeniensl B C/IO Moodle:
http://moodle.nfygu.ru/course/view.php?id=14881 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=15039 (I1P)

PeliTHHIOBBIN perjiaMeHT 0 JTUCHMILINHE:

Ne Bun BeinonHsiemMolt yueGHON paboTh KomngectBo | KonnuectBo
(KOHTPOJTUPYIOIINE MATEPUATIBI) 6ayutoB (min) | 6amI0B (Max)
1 | PaGorta Ha n1abopaTOPHBIX 3aHATHIX 12 20
2 | [IpoMexxyTOYHOE TECTUPOBAHKE MO pa3esiaM JUCIUTUINHBI 27 40
3 | PI'P 6 10
KosanyecTBo 0aJ1710B 17151 I0NYCKA K IK3aMeHY (min-max) 45 70

6. DoHJ 01LIEHOYHBIX CpeacTB AJisl MPOBECACHUSA HpOMe)KyTO'lHOﬁ aTreCTallumn oﬁyqalomnxca mo

JTUCIHUILTHHE

6.1. Iloka3are/in, KpUTEPUH U IIKAJIA OLICHUBAHUSA

[NokazaTenb onleHUBaHUA [kanb! oleHUBaHKUS YPOBHS C(OPMUPOBAHHOCTH
Konpr WuaukaTopsl (mo m. 1.2. PITJT) KOMITETEHITHI/3]IEMEHTOB KOMITETEHITHI
OLICHUBAEMBIX | JOCTHXKECHHUS YpoBHH Kputepun Onenka
KOMIIETEHIMI | KOMIIETEHIUH OCBOEHUS OLICHUBAaHUSA
(meckpunTopsr)
YK-1 YK-1.1 3namuy: penMyIecTBa U Bricokuit O6mas cymma OTIIYHO
OTpaHUYCHUS ITUPPOBBIX CPEICTB GayoB 3a
IpH OOIIEHUH U COBMECTHOM paboTsI B
pabote; MHCTPYMEHTHI cemecTpe u
KPYHHEHIINX HU(PPOBBIX 3K3aMeH
SKOCHCTEM [T MOJy4YeHHUs, cocraBiser 85
00paboTKH, aHaTU3a U POBEPKU u OoJsee
JIOCTOBEPHOCTHU bazoBbiii Ob6mas cymma XOpO1IO
nH(pOpPMaLNI/TUITOTE3bI; 6asuioB 3a
MPHUHIUITEI paOOTHI a3 IMYHBIX paboTsI B
TIONCKOBBIX CEPBHCOB; MU(POBEIC ceMecTpe u
pecypcHl IS pelieHus 9K3aMeH
3a/1a4/TpooIieM B COCTaBJIAET
npodeccnoHaTbHOM KOHTEKCTE U bonee 65, HO
JUTS OLIEHKU PE3yJIbTaTOB MeHee 85
pelieHus; 0cOGEeHHOCTH MunnmManpsbiii | O0mas cymMMa | yJIOBIETBOPH
CUCTEMHOT'O U KPUTUYECKOT'O 0auI0B 3a TEJIIBHO
MBIILIEHHS paboTsI B
Ymemvw: BEIOUpATH U ceMecTpe u
UCIIONIb30BaTh YMECTHBIE 3K3aMeH
dpoBkIe cpeacTBa, COCTaBIISIET
MPUJIOKEHUS U PECYPCHI IS Ooiee 55, HO
MTOCTAHOBKH U PEIICHUS MeHee 65
3a71a41/1pOOIIEMBI; He ocBoensl OOmast cymma | HEyHOBJIETBO
aQHATM3UPOBATH MTPOOIEMHYIO OaoB 3a PHTENTBEHO
CUTYAIIHIO, BBIEISS ee 0a30BbIe paboThI B
COCTABIIIONINE U CBSI3U MEXKIY ceMecTpe u
HHUMU; Pa3genaTh KOMIUIEKCHbBIE IK3aMEH
3aJa4y Ha rnoasagaydu, COCTaBJIIET
OTCJIEKUBATh MPOIiecC MeHee 55
VICTIOJTHEHUS 33124 C TIOMOIIBIO
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U (POBBIX HHCTPYMEHTOB;
BBIJICISITH PO ECCHOHATILHO-
3HAYNMYI0 HH(POPMALHIO;
OLIEHUTH HH(POPMALIHIO/TaHHbIE
Ha JIOCTOBEPHOCTH U
pENeBaHTHOCTh CPABHEHHEM
HECKOJIbKUX MICTOYHHUKOB
nHpopmannmy;
CHCTEeMaTH3HPOBATh
00HapyKEeHHYI0 HHPOPMAIIHIO B
COOTBETCTBHUH C TPEOOBAHUSIMH U
YCIIOBUSIMU TTOCTaBJICHHOM
3aJ]a4k; CTPOUTD JIOTHUECKHE
YMO3AKJIIOYCHHsI HA OCHOBaHHUHU
HH(POPMALIUU/TaHHBIX, B TOM
YHCIIE B PA3IMYHBIX IH(POBBIX
cpenax; OLEeHUBaTh
NPaKTHYECKYIO 3HAYNMOCTb
pe3yIIbTaTOB ITOKCKA C TIOMOIIBIO
H(POBBIX HHCTPYMEHTOB;
oopMIIATH Pe3yNIbTATHI MIOKCKA C
MTOMOIIBIO TI(PPOBEHIX
HUHCTPYMEHTOB (TEKCTHI,
rpaduKu, H300paKEeHUS,
JIarpamMMbl, OJI0K-CXEMBI,
Ta0JINIIBI, TPE3ESHTAITUH,
BU/ICOPOJIMKH,
BUJICOTIPE3EHTALIHHY,
uHporpaduka u 1.11.);
UCIIONIB30BaTh I (ppOBbIE
CpezcTBa OOIIEHHUS TIPH
B3aUMO/ICHCTBUH C IPyTUMU
JFOJIMH, B TOM YHUCIIE IS
OpraHu3alyy COBMECTHOM
JIeSITeIbHOCTH (KOMaHIHOM
pa6otsr) (Webinar, Padlet,
Pa3IUIHbBIE MECCEHKEPHI)
Braoems: MeTonamu noucka,
KPUTHUYECKOT'O aHaji3a U CUHTE3a
uHpopmanuy;

HaBbIKaMy paboTer ¢ Web-
NPHIOKEHUSIMA U CEPBUCAMH IS
coBMecTHOH pabots! (Trello,
TrueConf, Miro, Padlet u mp.,
cepucel Google); HaBEIKaMH
paboThI 1 oMcKa HHQOPMAITIH B
3JIEKTPOHHBIX OMOIMOTEYHBIX
cuctemax (ObC); HaBpIKaMu
paboThI ¢ IUPPOBBIMU
MHCTPYMEHTaMH 11
reHepupoBaHus/pa3pabOTKU
WJeH, TUIOoTe3, MOUCKa
HECTAaHIAPTHBIX PEILICHHUH
(pUIIOKEHHs ISl TOUCKA
accolualui, MeHTalIbHbIC KapThl,
OHJIAWH-TIOCKH, HHCTPYMEHTBI JIJIsI
CO3/IaHUSI BU3YalbHBIX
HaOPOCKOB, CEPBUCHI JJIsI
CO3/J]aHUSI 3aMETOK,
OpeHHIITOPMUHTA, TECTUPOBAHHMS
ujel, 11 oOMeHa UAEsIMA U
T.I1.); HHU(POBBIMU METOIAMH U
WHCTPYMEHTAaMHU OLIEHKHU
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JIOCTOBEPHOCTHU
HHGOPMALIUH/KOHTEHTA
(bakTyeKuHT, aBTOPCKHE
JIMLIEH3HH, TUTarHbl Opay3epoB
JUTS TIPOBEPKHU JIOCTOBEPHOCTD
KOHTCHTA B CeTl/I); HaBbIKaMH
CO3/IaHHUS HOBBIX MPOJAYKTOB
(TekcToB, rpadMKu, BUICO,
KOJUTAXa U JIp.) WK IPOEKTOB
(pazpaboTka, IpecTaBICHHE,
MIPOABIKEHHE) C TIOMOIIBIO

I (POBBIX HHCTPYMEHTOB;
HaBbIKaMU pabOThI C OOIBIIMMU
MacCUBaMH JIAaHHBIX B IIU(DPOBOI
cpene (Big Data)

OIIK-14

OIlIK-14.7

Hmemwb npedcmasienue: o
CTPOCHUHU aTOMOB M MOJIEKYJI; O
BUJIax XUMHYECKOH CBSI3U U
cnocobax ee 00pa3oBaHuUs; O
XUMHYECKUX CHCTEMAax
(pacTBOpax, KATAIUTUICCKUX,
JIICTICPCHBIX,
INEKTPOXUMHUYECKUX CUCTEMAX ),
MX CBOWCTBaxX

3Hamb: XUMHYECKYIO
TEPMHUHOJIOTHIO M M0JIb30BATHCS
€10 MIPH OMHCAHUN XUMUIECKUX
SIBJICHUI; OCHOBHBIE
CTEXHOMETPUIECKUE 3aKOHBI,
(yHAaMeHTalIbHbIE KOHCTaHTHI,
CAMHUIIBI MX U3MCPEHIS,
0COOCHHOCTH NPOTEKAHHUS U
BO3MOXKHOCTH YIIPABJICHHS XOJI0M
XHUMHYECKOT0 MPOoIiecca;
CTPOCHHE BELICCTB B
KOHJICHCUPOBAaHHOM COCTOSIHUH;
3aBHCHMOCThH CBOWCTB BEIIIECTB
OT TUIA KPUCTAINTUYECKOU
PEIIETKH; OCHOBHBIC
(momynsipHBIE) 0Opa3oBaTENbHbIE
WuteprHer-pecypes! (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumudaeckue
YpaBHEHUSI OHJIAIH
https://chemequations.com/ru u
Iip.); TA(POBBIE PECyPCHI IS
peteHus 3a1a4/mpodiaeM B
npodeccnoHaATbHOM KOHTEKCTE U
JUISl OLICHKHU PE3YJIbTaTOB
peleHus

YMeTh: 3anucsiBaTh
3JIEKTPOHHYIO (GOpMyYJTy aToMa
J000TO IEMEHTA, BAJICHTHOCTH
U CTETICHH OKUCIICHHS,
0XapaKTEepPHU30BaTh U
MpeCKa3bIBaTh CBOMCTBA
3JIEMEHTA M €r0 COCTMHCHU;
JIaBaTh OOIIYIO XapaKTEPUCTUKY
s-, p-, d-2emMeHToB,
3aKOHOMEPHOCTH U3MEHEHHSI
KHCJIOTHO-OCHOBHBIX H
OKHUCITUTEIBHO-
BOCCTaHOBUTEJILHBIX CBOMCTB B
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MEpUOJIE U TPYIIIE; OIPEACTIATH
TEePMOJANHAMHYECKYTO
YCTOWYUBOCTb BEILLECTB,
HAarpaBJeHHOCTb IPOLECCOB, B
TOM uuciie (a3oBbIX, B
Ppa3IMYHbIX YCIIOBUAX,
0XapaKTEPU30BBIBATH YCIOBHS
PaBHOBECHOTO COCTOSTHHUS
CUCTEMBI U €TO CABHTa; PUBECTH
MEXaHU3M 3JIEeKTPOXUMHUYECKON 1
XUMHUYECKOW KOPPO3UHU U
MPEeAoKUTh Hanbosee

3¢ dexTuBHBIC CTIOCOOBI 3aIUTHI;
TUTAHUPOBATh XUMUIECKHE
OKCIIEPUMEHTHI U1 IIPOBEPKHU
Hay4HBIX TUIOTE3; 00001aTh
IMOJIYUYCHHBIC PE3YyJIbTAaThl; HCKATh
uHpOpMANUIO B ceTd VIHTEpHET ¢
UCTOJIb30BaHUEM (DHITBTPOB U
KITFOYEBEIX CIIOB; BBLICIATH
npodecCHOHATBHO-3HAYUMYIO
WHPOPMALINIO; OLIEHUTH
WHPOPMALINIO/JaHHEIE Ha
JIOCTOBEPHOCTh U PEJICBAHTHOCTh
CpaBHEHHEM HECKOJBKUX
HCTOYHHUKOB HH(OpMAINH;
CaMOCTOSATENILHO ONPEEIsTh
mpoOesbl B CBOMX 3HAHMSIX U
KOMIICTCHIIUAX C
UCTIOJB30BaHUEM HHCTPYMEHTOB
CaMOOIICHKHU 1 MUPPOBBIX
oneHouHBIX cpencts (CHO
Moodle, mpenMeTHEBIE TECTHI 11O
ITUCHHMITINHE « XUMUs»; baHk
TECTOB (pa3aen
«O0bpazoBaTenbHbBIEY)
https://banktestov.ru u mp.);
OLIEHUBATh IPAKTUYECKYIO
3HAYUMOCTD PE3YJILTATOB IMOMCKA
C MOMOIIBIO HUPPOBBIX
WHCTPYMEHTOB

Bnagers: MeTomkamMu pacuera
10 OCHOBHBIM
CTEXHOMETPUICCKAM 3aKOHAM:
KOJINYECTBA BEIIECTBA, MACCHI,
o0BeMa ra3a, MOJSIPHON MacCHl,
MOJISIPHOM MacChl SKBHBAJICHTA,
3JIEMEHTHOTO COCTaBa CJIOKHOTO
BEIIIECTBA; pacyueTa Io
XUMHUYECKHUM YPABHCHUAM;
TEIJIOBBIX 3 PEKTOB U CKOpOCTEN
peakuii; KOJM4ECTBEHHbIX
XapaKTEPUCTHK PACTBOPOB
JJIEKTPOJIUTOB U
HEDJICKTPOIUTOB: BUIOB
KOHLEeHTpauui, pH,
TeMIIepaTyphl KUIICHUS H
3aMep3aHus; KOJINIECTBEHHBIX
XapaKTEePUCTHK OKUCIUTEIBHO-
BOCCTAHOBUTENIFHBIX CUCTEM,
TaJIJbBAHUYCCKHX 3JICMCHTOB, B
npoleccax dIEKTPOIN3a;
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MPAKTUIECKUMHU HaBBIKAMH
paboThI: ¢ XUMHYECKUM
000py/IOBaHUEM U PEAKTHBAMH B
COOTBETCTBUH C HHCTPYKIUEH
HIIn MeTO[lHKOﬁ HpOBeI[eHI/IH
IKCIICPUMEHTA C COOJIFOICHUEM
TpeOOBaHUH TEXHUKU
0e30MacHOCTH,

HaBBIKAMU PabOTHI: C
MHTEPAKTUBHBIMHU
MPUIOKCHUSIMU
(https://ptable.com
(uaTepakTHBHAs [leproamueckas
tabnuua), Acetyl https://acetyl.ru
U 1Ip.); ¢ LM(PPOBBIMU CEPBUCAMU
JUTSL CAMOTECTUPOBAHUS
(nanpumep, bank TectoB (pa3nen
«O0pa3oBaTesbHbIEY)
https://banktestov.ru;
MpEeJIMETHBIE TECTHI O
qucraruae «Xumust», CIO
Moodle); ¢ GompIIIMI
MacCHUBaMH JIAHHBIX B II(pOBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov,
ChemSpider
http://www.chemspider.com u
JIp.) HaBbIKAaMH PaOOTHI U TMOKCKA
uH(pOPMAIINH B IEKTPOHHBIX
OMONIMOTEUHBIX CHCTEMAX
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIC B BY3€)
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6.2. IlpuMepHbIe KOHTPOJIbLHBIE 3aJaHNUsI (BONPOCHI) IJIA IPOMEKYTOYHOM aTTeCTALMHU

DK3aMeH 110 XHMHHU MMPpOBOAUTCS B (I)OpMe CO6€C€I[OB8.HI/I${ 110 3K3aMCHAallMOHHBIM ouzeram.

DK3aMEeHAIMOHHBINA OMJIET BKITIOUAET JBa TEOPETUUYECKHUX BOIMPOCA U MPAKTUUECKOE 3a/IaHHE.

Bonpocs! k 3xk3aMeny:

1.

SN

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIDHOTO YYEHMs: IIOHATHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHas €AMHHIIA MAacChl», «OTHOCUTENIbHas aTOMHas Macca »JJIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIPHAsl Macca BeLleCTBa». BeliecTBa NpoCThIE U CIOXKHBIE.

3aKOHBl COXPAHEHHsS MacChl BEIECTBA, KPATHBIX OTHOILIEHUM, MOCTOSHCTBA COCTaBa. 3aKOH
ABorazpo, unciao ABorazapo, ciencTBUE M3 3akoHa Asoraapo. [loHsaTHS «MoOsb», «MoOJIApHas
Maccay, «MOJISIPHBII 00beM».

IlonsiTe  SKBHBaNEHT. 3aKOH OJKBUBAJICHTOB. DBalleHTHOCTb. OKBHBAaJIEHTHas  Macca.
DKBUBaJEHTHBIN 00beM. CriocoObl ONpeeieHNs SKBUBAJIEGHTHOW MAcChl CI0XKHBIX COEMHEHUH.
IIepBbie Mogenu ctpoenus aroMa Mogens Y. TomcoHa. IIpotuBopeuus monenu. «Ilimanerapnas
Mozmens» . Pesepdopma. ITlpotuBopeumst wmozaenu cTpoeHHs aroma 3. Pesepdopaa
3KcnepuMeHTanbHbIM JaHHbIM. [loctynater H. bopa. Henocrarku mogenu aroma o H. bopy.
CoBpeMeHHbIE NPECTABICHUS O CTPOEHUHU aToMa. 130TomBI.

DHEpPreTU4ecKoe COCTOSHUE JIEKTPOHA B aTOMe. KBaHTOBBIE unCIIa.

[IpaBuna 3anoJHEHUs AJIEKTPOHHBIX CJIOEB B arome (mpuHuun Ilaynu, mpuHUMI HauMEHbIIEH
SHepruu, npasmwio XyHna, npasuia KiiedakoBckoro).

[Iepnonnueckuil 3akoH, nepuoanyeckas cucrema snemeHToB .M. MenaeneeBa u 3neKkTpoHHas
cTpykTypa atoma. CoBpeMeHHas (OpMYJIMpPOBKa MepHOAMYECKOro 3akoHa. [lepuoanyeckas
3aBUCHUMOCTh  CBOMCTB  3JIEMEHTOB  (SHEpPrus  HOHM3AlMM, CPOJACTBA K  DJIEKTPOHY,
3JIEKTPOOTPHUIIATEILHOCTH M pa3MEPOB aTOMOB) OT 3aIlOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE PEACTaBIECHUS 0 XUMUYeCKOM cBsA3U. KoBaneHTHas cBsA3b. JlIuHa U S3HEPIUsl CBS3H.
[lonsiTHe BaleHTHOT O yria.

[TongapHOCTB, NONAPU3YEMOCTH, HACHIIIAEMOCTb, HAIIPABJIIEHHOCTh KOBAJICHTHOM CBSI3H.

OCHOBHBIE TIOJIOKEHUSI METOAA BAJIEHTHBIX CBs3ell. ['mOpuanM3anus aTOMHBIX 3JIEKTPOHHBIX
opOuTaneit mpu oOpa3oBaHUK KOBAJIEHTHOW XHMHUYECKOHN CBSI3H.

Meroa monekysipHbix opoutaneit. Ctpoenue monexkyn H2 u O2 mo MMO.
JIOHOpHO-aKIENTOPHAsI, NOHHASI U METAJJIN4YeCKasi CBSI3b.

MexMoneKyIsipHble B3aUMOJIeHCTBHS (BaH-Aep-BaaabCOBbI B3aUMOJICHCTBUS, BOJOPOIHBIE CBA3H).
IlepBblii 3aKOH TEPMOAMHAMHMKHA IPUMEHMUTEIBHO K XMMHYECKUM cucremam. llonsartus
«OHTAIBINS», «CTaHAAPTHAS SHTANBNUA O0pa3oBaHMsS». TEepPMOXUMHUYECKHE ypaBHEHMs. 3aKOH
I''1. I'ecca. CnencrBue u3 3akoHa I'ecca.

BTtopoii 3ak0H TepMOINHAMUKH IPUMEHHUTEIBHO K XMMUUECKUM cuctemam. Ilonstue «3HTpOnus»,
«ctanfaptHas sHTponus». Ciencreue u3 3akoHa ['ecca.

B03MOXXHOCTh TIPOTEKaHUSI XMUMHYECKOW peaKmuu. DHTAIBIHUUHBIA W YHTPONUNHBIN (PaKTOPHI.
Oueprust [m06ca. BiusHue remnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEAKIHA.

@DaKTopbl, BIUAIOIIME HA CKOPOCTh XUMHUUYECKOM pEeakIMM: KOHIEHTpauus (3aKOH IeHCTBYIOMIMX
Macc), TeMIeparypa (TemreparypHblii K03 QUIUEHT peakiun), SHeprus aKTUBALHH.

Karanus. MexanusMmsbl karanusa. Buasl katannsa. [IpuMmeHeHne kaTanu3aToOpoB B XMMHYECKHX,
OMOJIOTHYECKUX, TEXHUYECKUX CUCTEMaXx.

Xumuyeckoe paBHoBecue. KoHcTaHTa XuUMHYeCcKOro paBHoBecus. IIpaBunma cmemeHus
xumuueckoro pasHosecus (npunuun Jle [llatense).

PactBopsl. Bunbl pactBopoB (kiaccudukanys mo pa3auvaabiM npu3HakaMm). CriocoObl BEIpaXeHUs
KOHLIEHTPALlUU pacTBOPOB.

IIpoueccel pactBopeHus. [I0HATHSA «CONBBATB), «TUAPATHD), KKPUCTAIIIOTUAPATHD.
PacTBOpUMOCTh BELIECTB B pa3JWYHBIX arperaTHbIX COCTOSIHMUAX. PakKTOpbl, BIMSIOIIME Ha
pacTBOPUMOCTD BEIIECTB. 3aKOH paclpeeICHUsI. DKCTPAKIUA.

3akoH ['enpu u 3akoH Payns i uneanbHbIX pacTBOpoB. D0ymuockonusi. Kpuockonmus.

OcmMmoc. Ypasaenue Bant-I'odda a1 onpeneneHnst 0CMOTHYECKOTO JaBICHUSI.
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26.

27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

PactBopel anektponutoB. Teopus snexrponutuyeckor auccoumanuu C. Appenmyca u J.U.
Menneneesna.

[TokazaTenu MmpouECCOB AMEKTPOJUTUYECKON IHUCCOLMALMN: CTENEHb JUCCOLMALMHA, KOHCTaHTa
JUCCOLUALNH, KaKyIIasiCsl CTENEHb TUCCOLMALMY, aKTUBHOCTD JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajopacTBOPUMBIX AIEKTPOJIUTOB. IIpon3BeneHne pacTBOpUMOCTH.
DnexkTpoiauTHYecKas auccouuanus Boabl. Bomopoassiii mokazatens. CrocoObl ompezeneHHs
BOJOPOAHOTO MOKa3aTeJsl.

I'mpponus coneil. Ilokasatenu mnpoueccoB TIuaposinza (CTENeHb TUAPOIM3a M KOHCTaHTa
ruzpoausa). @akTopsl, BIUAIOIINE HA 3T IPOLECCHI.

ITonatne 06 OKMCIUTEIHHO-BOCCTAHOBUTENBHBIX Ipolreccax. CTeneHp OkHciIeHUs. Baxueiune
OKHUCJIUTEIHN U BOCCTAHOBUTENH, 3HAUECHUE B POMBIIIJIEHHOCTHU U OBITY.

Mertopa 3neKkTpoHHOro 6ananca. MeToy HOHHO-MOJIEKYJISIPHBIX [TOJTypeaKIuii.

XUMUYECKUE UCTOUYHUKH IEKTPUUYECKON 3HEpPTrUu. DneKTpoaHble noteHuuansl. 9J1C. YpaBHeHnue
Hepncra i1 onpenenenns 3IeKTPOIHBIX TOTEHLIUAIOB.

CrangapTHbIi BOJOPOIHBIN 31eKTpod. CTaHIapTHBIN 3JIEKTPOIHBIN NMOTeHIMAN. P HanpsxKeHui
METaJlJIOB.

OnexTpoiau3 U ero 3akoHbl. llociaemnoBaTeNnbHOCTh ANEKTPOAHBIX mHporeccoB. [IpumeHeHue
JNEKTPOJIN3A.

Koppo3sus n 3ammura MeramwioB. Buasl koppo3nun. MDakTopsl, BIMAIOIME HA CKOPOCTh KOPPO3UU.
CriocoOblI 3a1UThl METAIIOB OT KOPPO3HH.

TunoBoe NPaAKTHIECKOE 3aJaHUE

VXN B LD —

Omnpenenuts MOJISIPHYIO MacCy BELIECTBA.

CdhopmynupoBaTh 3aKOH WU MOJIOKEHHE.

YKa3atrh THUII CBS3U B COEAUHEHUSX.

Hanwucats snexTpoHorpaguyeckyto Gopmyity 31eMeHTa.

CocraButh cxemy Bemectsa no MMO.

CocTaBUTh KHHETHYECKOE YPABHEHUE JJISl PEAKIIHH.

CocTaBUTh 3JEKTPOHHBIN OallaHC U 3IEKTPOHHbIE Monypeakiyu 11 OBP.
CocTaBUTh CTPYKTYpHYIO (hOpMyITy BellecTBa.

Onpenenuts HOPMaJIbLHOCTh PACTBOPA.

Kpurepum ouenku:

. KoaunuecTBo
XapakTepucTHKAa 0TBETa HA TeOPeTHYeCKHUii BONMPOC / BHITIOJTHEHHUsI
Komnerennun Ha0paHHBIX
NMPaKTHYeCKOr0 3aaHus
0aJLJ10B

OIIK-14.7 B npakTryeckoM 3a1aHIK MOXKET OBITh fomymieHa 1 gakTudeckas ommoka.

JlaH mosHBIM, pa3BepHYTBHIA OTBET Ha IIOCTABJIEHHBIM BOIPOC, IOKAa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HAHUHM 110 IUCHHUIUIMHE, IOKA3aTEIbHO PACKPBITHI
OCHOBHBIE TIOJIOXKEHUSI BONIPOCOB; B OTBETE IPOCIIEKMUBACTCS YETKasl CTPYKTypa,
JIOTHYECKasi IIO0CIE0BAaTEIbHOCTb, OTPAXAIOIas CYIIHOCTb PAaCKPHIBAEMBIX
MIOHATHH, TEOpHi, SBICHUH. 3HAHHE MO MpPEIMETy AEMOHCTPHpYyeTcs Ha (oHE
ITOHMMAaHMsS €ro B CUCTeME JaHHOM HayKu M MEXAUCIUIIMHAPHBIX cBs3eil. OTBeT 24-30 0.
H3JI0KCH JIMTEpAaTYpPHbIM SI3BIKOM C HCIIOJIb30BAHUECM COBpeMeHHOﬁ
JIMHTBUCTHUYECKOM TEPMHUHOJIOTUH. MOFyT 6I)ITb JONYyHICHBI HEAOYETHI B
ONpEAEICHNUN MOHITUMN, UCIPABICHHBIE CTyAEHTOM CAMOCTOSTEIbHO B IpoOLEcce
VK-1.1, OTBETA.

JlaH monHbIM, pa3BepHYTHI OTBET Ha NOCTABJIECHHBIA BONPOC, NOKa3aHO YMEHHE
BBIJICITUTH CYIIECTBEHHbIE U HECYIIIECTBEHHBIC IIPHU3HAKH, IPHYHMHHO-CIIEICTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JIOKEH JINTEPATYPHBIM S3BIKOM C
HCIIOJH30BAHNEM COBPEMEHHOM THCTOJOTHYECKOW TEPMHHOJIOTHH. MoryT OBITh 16-23 6.
JIOMyIIeHbl 2-3 HETOYHOCTH WIM HE3HAYWTENbHBIE OINMOKM, HCIIPABICHHbIC
CTYAEHTOM C IIOMOIIbIO ITPENOAaBATEIS.

B npakTryeckoM 3a1aHuM MOTYT OBITh JlonynieHb! 2-3 dakTryeckre ommoKy.

JlaH HeIOCTaTO4YHO MOJHBIA M HENOCTaTOYHO pa3BEepHYThIM oTBeT. Jloruka u
MOCJIE0BATENbHOCTh M3JI0KEHH HMMEI0T HapyuieHus. JlonymieHsl omuOKH B

6-15 0.
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PAcKpBITHM TIOHATHH, ymoTpebireHnn TepMmuHOB. CTyIOeHT He CcrmocobeH
CaMOCTOSITENIbHO BBICNIUTh CYIIECTBEHHbIE M HECYIECTBEHHbIE NpPU3HAKU U
NPUYMHHO-CJICACTBEHHBIE CBA3U. B OTBeTe OTCYTCTBYIOT BBIBOABL. YMEHHE
PackpbITh 3HaYeHUE OOOOLIEHHBIX 3HAHMW He TOKa3zaHo. PeyeBoe odopmieHue
TpeOyeT MONpPaBOK, KOPPEKITUH.

B npakTH4YecKoM 33aHUU MOTYT OBITh HOMyLIEHbI 3 (haKTHYECKUX OLIHOOK.

OTBeT npeAcTaBisieT co00i pa3po3HEHHBIC 3HAHUS C CYIICCTBEHHBIMHU OITUOKaAMU
mo Bompocy. IIpucyTcTByrOT (parMeHTapHOCTh, HEJIOTUYHOCTh H3JIOXKCHUS.
CTyeHT He OCO3HaeT CBA3b OOCYXIAeMOro BOIpOca IO OWJIETy C JAPYTHMU
oObekTaMH  JUCHUIUIMHBL. ~ OTCYTCTBYIOT — BBIBOJBI,  KOHKpETH3alHUsi U
JIOKa3aTeNbHOCTh  M3JIOXKEHUs. Pedb  HerpaMoTHAasi, TEPMHHOJOTHS  HE
UCTOINB3yeTCs. J[OMOMHUTENBHBIC U YTOYHSIOUIME BOIPOCHI MPENoaBaTelsl He
MIPUBOJIIT K KOPPEKIIMK OTBETA CTY/ICHTA.

[TpakTHueckoe 3a7aHue HE BHITOIHEHO.

unu OTBET Ha BOIPOC TOJIHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBETA

0-5 6.

6.3. MeTonnueckne MaTepHaJibl, ONpeae/siiome Npoue ypbl OeHUBAHUSA

XapakTepUCTHKH NPOUeIyphl

Bun npouenypet

OK3aMCH

Lens pore Ay ps BBEIIBUTH CTENECHb chopmupoBanHOocTH KommereHrmi YK-1 (YVK-1.1),
OIIK-14 (OIIK-14.7)
JloxanbHble aKTBI By3a, | [logoxeHne o TNpPOBEAEHMH TEKYIIETO KOHTPOJSA YCHEBAaEMOCTH U
periiaMeHTUPYIOIINe MPOMEXKYTOUHOH —arTectanuu  oOyuatommxcs CB®Y, Bepcus 3.0,
MPOBEJICHUE MPOLIETYPHI yTBepxkaeHo pekropom CBDY 19.02.2019 r.
[Momoxxenue o 6ambHO-peiTuHTOBO# cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo pektopom CBDY 21.02.2018 r.
CyObeKTHI, Ha KOTOpBIX | CTYIEHTHI | Kypca cnenuanurera

HampasJeHa Mpoleaypa

[Tepuon mpoBeeHUs TPOLIETYPhI

BecenHss sk3aMeHaIMOHHAs CECCUs

TpeOoBaHHsS K TOMEIICHUSIM W
MaTepHaTbHO-TEXHIUECKIM
CpelcTBamM

TpeboBanus kK 0aHKY OLEHOYHBIX

CpEeJICTB
Orncanne MIPOBENCHUS | DK3aMeH MIPUHUMAETCS B YCTHOHW opMe 1o OmreTaM. DK3aMEHAITMOHHBII
MPOLIETyPhI OwierT Mo JUCHUIUIMHE BKIIOYACT JBa TEOPETUYECKUX BOMpOca U

MPAaKTHYECKOE 33aHue. Bpemst Ha moAroToBKy — 1 acCTpOHOMHYECKUH Yac.
Ixanet onenuBanus | lllkana oneHuBaHus pe3ynbTaToB MpuBeAeHa B nm. 6.1 u 6.2 PI1]]
pe3yIbTaTOB

PesynbraTel nponenypsl

B pesynprare cmaum Bcex 3amanumii ans CPC cryneHTy HEo6Xxoammo
HaOpate 45 6amwioB, 4YT0OBI OBITH JONYIIEHHBIM K SK3aMEHY.
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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
o01Ielt XUMUH IS CTYACHTOB 3209HOTO OTICTICHUS
http://moodle.nfygu.ru/course/view.php?id=14881 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=15039 (TIP)

CJ10 Moodle

13

Pabunosuu B.A., XaBun 3.5. KpaTtkuit xumMmuaeckuit
crpaBouHuK. — JI.: Xumus, 1991.

14

Cracp H.®. CipaBo4H#mK 110 0011Iel HEeOpraHMIeCKOn
xuMuK: ydyeOHoe rnocodue. — Tomck: ToMckuii
MOJIUTeXHUYeCKUi yHuBepcuret, 2014 [DnexTpoHHOE
usnanue]. — http://www.iprbookshop.ru/34718.html
PexomentoBaHO B KauecTBe y4eOHOTO MOcoOus
PenakumoHHO-N31aTENLCKUM CBETOM TOMCKOTO
HOJIMTEXHUYECKOTO YHHBEPCHTETA

9BC IPR SMART

15

XUMHS B CTPOUTELCTBE: KOHCHEKT Jtekuii / FO.B.
YcruroBa [u 1p.]. — M.: MOCKOBCKHI TOCYAapCTBEHHBIN
cTpouTeNnbHbIH yHUBepcuTeT, Al [Iu Op Menuna, 95C ACB,
2015 [DmexTpoHHEIHA pecypc]. —
http://www.iprbookshop.ru/40440.html

OBC IPR SMART

16

Yukun E.B. Xumus: yue6noe nocobue / E.B. Uukun. —
Tomck: ToMckuii rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
YOPaBJICHUS U PaTuOIeKTPOHUKH, D16 KonTeHT, 2012
[DnexTponHslii pecypc]. —
http://www.iprbookshop.ru/13873.html

OBbC IPR SMART

MeTtoanyeckre pa3paboTKH By3a

3aiiniesa H.B. JlaGopatopHslii mpakTHKyM MO 00LIeH XUMHUU.
— Tomck, 2006.
PexomennioBano JIBPYMI]

56

Iorynsesa N.A. KoHTponbHO-U3MeEpUTEIbHBIE MAaTEPUAIIB
0 AUCUUIUTNHE «XuMus». Paznenst «OOmas XxuMus»,
«XuMHS 371EMEHTOB», «OCHOBBI OPraHNIECKONW XUMHUMY. —
Heprorrpu, 2015, 2021.

50
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DJEeKTPOHHBIE PECYPCHI

Xumwst. [Toaroroska k EI'D: mpakt. moco6ue mo
BBITIOJTHEHHIO TECTOBBIX 3a7aHUN. [ DJEKTPOHHBIE TEKCTOBBIE
nanubie]. — M.: HoBas mkoina, 2009.

Nzrorosurenn: OO0 «YpanbCKuUil 3MEKTPOHHBIHN 3aBOI.
JIuu. MIITP P® cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JIuuensus BAD® Ne 77-246 ot 21.07.2006, OO0
«PenmuMactepy. Jlunensug BA® Ne 77-41 ot 15.10.2007,
000 «[uck IIpo [nrocy. JInuenzust BA® Ne 77-292 ot
12.02.2008, OO0 «Pentallpomy. JIunensuss BA® Ne 77-
242 ot 31.03.2006.
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-UHTEpHET), HEOOXOAUMBIX /115l 0CBOEHHUS THCIHMIJIHHBI

1. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBarenbHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=14881 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=15039 (I1P)
2. NnrepaktuBHas [lepuonnyeckas tabnuia — https://ptable.com
3. XuMuK.ru — https://xumuk.ru
4. XuMuyecKkue ypaBHeHUs oHaiiH — https://chemequations.com/ru
5. OtkpeIThIA 00pa3oBaTenbHbIi IopTan CBOY, kypce «O0mas Xumus» —
https://online.s-vfu.ru/course/view.php?id=1965
6. ['opHas sHIMKIIONE U OHaiH — http://Wwww.mining-enc.ru/
7. baza 3HaHwMii U1 TOPHSAKOB — http://basemine.ru/04/gornaya-enciklopediya

9. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 ISl OCYIIeCTBJICHUS
o0pa30BaTeIbHOIO MpoLecca Mo JHCHHUIIIMHE

Ne Buabl yueOHbIX HanmeHoBaHMe ayAUTOPHI,
. . Ilepedyenn odopynoBanus
n/n 3aHATHIR* Ka0OMHETOB, JJadopaTopuii u mp.
1. | JIekuuoHHBIE MynbTUMEINITHBIN KaOMHET NuTtepakTuBHas 10cKa,
3aHATUS HOYTOYK, MyJIbTUMEIUIHHBIN
IIPOEKTOP
2. | I[IpakTnyeckue VYueOHas mabopaTopust XUMUHU XUMHYECKasl MOCy1a U
3aHATHUS (xabunet Ne 108 VJIK) CrIeIralibHOE 000pyI0BaHHE,
(;maGoparopHbIe HarpeBaTeNIbHBIC TPUOOPHI,
paboThI) XUMUYECKHE PEAKTHUBBI
3. |CPC Aymutopun st CPC (A511 YAK, | KoMnbroTep ¢ BBIX0JIOM B
402 YJIK) HNurepHer

10. Ilepeyenb HHGPOPMATMOHHBIX TEXHOJIOTHid, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO NMpolecca Mo JMCUUILINHE, BKJIKYAs epedyeHb NPOrpaMMHOro odecrevyeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. Ilepeyenb MHPOPMAIMOHHBIX TEXHOJIOT Ui, HCNOJIb3yEeMbIX NPH OCYIIECTBJIECHUH
00pa3oBaTeIbLHOIO NMpolecca o JMCHUILINHE

[Ipu ocymiecTBiIeHHH 00pa30BATENLHOTO MPOIIECcca MO AUCIUILTUHE UCTIOIB3YIOTCS CISIYIOIIHe
MH(GOPMaILMOHHBIE TEXHOJIOTHU!

o MCIOJIb30BaHUE HA 3aHATHUSX IIEKTPOHHBIX U3aHUH (UTeHUE NEKIUN C UCTIOTh30BAHUEM
CITAI-TIpE3CHTAIINH, SJIEKTPOHHOTO Y4eOHOTO MOCOOMs, MHTEPAKTUBHBIX MPHIOKECHUN, MaTepUAIOB
00pa3oBaTeNbHbIX U HHPOPMAIIMOHHBIX CATOB MO XUMHUH ), BUJIEOMATEPHAIIOB;

. opranm3aius B3auMojelcTBus ¢ obyuaromumucs mnocpeactsom CJIO Moodle, B 1.4.
KOMIIBIOTEPHOE TECTHPOBAHIC,
. OpraHu3anus ayJIuTOPHOW (JEKIMOHHON) M CaMOCTOSATEIbHON pabOThI CTYJIECHTOB

nocpeacTBoM BuaeokoHpepeHucsssu (nnekc. Tenemoct, MTS Link), yaros (rpynmel B Telegram).

10.2. [lepeyeHb NPOrPaMMHOI0 odecriedeHust
MS PowerPoint, MS Word, oduchasie cepBucs! Yandex (IOKyMEHTBI, TPE3CHTAIMH, TAOIHIIBI)
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10.3. Ilepeyenbs MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

1. UnTepaktuBHas [lepuonndeckas Tabmuima — https://ptable.com

2. XuMuK .ru — https://xumuk.ru

3. I'opuas sHIuKIONE U OHNaiH — http://www.mining-enc.ru/

4. ba3za 3HaHui 17151 TOpHIKOB — http://basemine.ru/04/gornaya-enciklopediya
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

B1.0.16 Xumus

YueOHbIit BueceHHble U3MEHEHUS [IpenonaBarens IIpoToko:n 3acenanus
roj (®NO) BBIITyCKAIOIIEH Kadeaphl

(mara, Homep), DO
3aB.KadeIpoii, TONKChH

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.
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