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BBOJAHAS YACTD

1.IIEJIM OCBOEHUS YYEBHOM JUCIIUILIMHBI

eabro AMCHUIIHHBI

- (dopmupoBaHWE XHMHYECKOTO MBIIIICHHUS, IIOMOTAIOIIETO pemaTh BOMPOCHL, CBS3aHHBIC C
3aKOHOMEPHOCTSAMH MPOTEKAHUS MPOIECCOB B XUMUYECKUX U MIPUPOJAHBIX CUCTEMAaX, B YCTAHOBJICHUH
CBSI3€H MEXIy COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU BEIIIECTB;

Oco0eHHOCTBIO TIPOTPaMMBI SIBJISIETCS (DYHIAMEHTAIBHBIN XapakTep €€ COJep:KaHus, He0OX0MMBIN
it GOPMHUPOBAHUS y CTYIECHTOB OOMIETO XUMHUYECKOTO MHPOBO33PCHHSI M PA3BUTHS XHUMHYECKOTO
MBIIIUICHUs. B mporpamMmMe paccMaTpuBarOTCSi KBAaHTOBO-MEXaHHUUYECKAsl TEOPHsl CTPOCHUSI aToMa,
OCHOBBI TEOPHH XHMHUYECKOW CBSI3U, JHEPTETHKA XUMHYECKUX PEAKIUH, DIEeMEHTHl XUMHUYECKOM
KHHETUKA ¥ TEPMOJUHAMUKH, DJIEKTPOXUMHUYECKUE MPOIIECCH, XUMUS DJIEMEHTOB U UX COCAMHECHHM,
AJIEMEHTHI XUMUU OPTaHUYECKUX COCTUHECHHI.

2.MECTO YUYEBHOW JUCIUILIVHBI B CTPYKTYPE OIIOII BY3A

2.1. Tucrmmumaa «Xumus» B cootBeTcTBUU ¢ ®I'OC BO mno Hampasienuto moarotorku 05.03.06
«DKOJIOTHSI U TPUPOIOTIONB30BaHUEY OTHOCUTCS K 06a30Boi yactu b1.b.7 pabouero yuebHoro miana
MOJrOTOBKH OakajiaBpa.

2.2. J1ng u3y4eHust HaCTOSAUIEH AUCHMILIMHBI CTYAEHTHI IOJDKHBI YCBOUTH B 00beMe IIKOJIBLHOTO Kypca
JTUCHMIUIMHBL: XUMUS, PU3UKa, MaTeMaTHKa.

2.3. Ilepedenp mocneAyOMUX yYeOHBIX JUCITUTUINH, JJI1 KOTOPBIX HEOOXO0IMMO 3HATh, YMETh U
BIIQJIETh YYEOHBIM MaTepHAIOM, (POPMHUPYEMBIM JaHHOW yueOHON AUCIUIUTHHON: ['eoXxumust u
reou3nKa OKpyXaromiei cpeabl. MeTo bl IKOJIOTHYECKUX UCCIEI0BAHNM, DKOJIOTHYECKass OMOXUMUS

U Jp.



2.4TpeboBanus K pe3yJibTATaM OCBOCHUS Y4eOHOM JUCHUIINHBI
N3zydyenne nqanHOM yueOHOM TUCIUIDIMHBI HAIIpaBJeHO Ha (opMupoBanHue y o0ydaromux oomekynsTypHsx (OK) n odmenpodeccnonansubix (OITK) koMmereHimii:

Hepeqem, IJIAaHUPYCMBIX PE3YIbTAaTOB O6y‘IeHI/IH 10 JUCLHITJIIMHE

(I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX METOO0B

YIIPABICHUSI XUMUYECKIMU
nporneccamu. OnpeaensaTb
BO3MOYKHOCTH

PalMOHATHLHOTO MCIIOIb30BaAHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB B
pas3IUYHBIX 00JACTSIX HAYKH U
TEXHUKH;

Ne | Homep/unpaekc . .
ConeprkaHue KOMIETSHIUM (WM ee 4acTH) | B pe3ynbTare n3ydeHus: yueOHON TUCIUILTMHBI 00y4alomuecs J0JKHBL:
/1 | KOMITETEHIINU
3HaTh YMmeThb Braners (HaBbIKamMu)
1 2 3 4 5 6
OIIK 2 Bnanenue 0a30BEIMH 3HaHUAMHU |  MecTo XMMHUH B CHCTEME HayK Ucnonb3oBarhb TEOPETHYECKUE HaBbikamu peneHus
(yHIaMEHTaNIbHBIX pa3nenoB Gpu3nku, XuMuu | OCHOBHBIE 3aKOHBI U 3HaHWA Ha mpakThke. [IpOBOMUTH | KOHKPETHBIX MPAKTHYECKUX
u OHonoruu B oObeME, HEOOXOAUMOM ISl | TEOPETUYECKUE OCHOBHI XUMUH. nabopaTopHble WCCIIENIOBaHUs | 3a7ad M MCCIeI0BaTeNbCKOM
OCBOGHMS  (M3UYECKUX, XHMMUYECKMX U | MeTozbl HOTydEHHUS 1 XMMHUUYECKHX CBOWCTB  BEIECTB, | PabOTHI, METoJaMu
OMOJIOTMYECKUX OCHOB B  OKOJNOTMH M | MCCIICIOBAHUS XMMUYECKHX BBIABIATH  3aKOHOMEPHOCTH B | XMMHUYECKOTO aHaJm3a,
NPUPOIONONIE30BAHUS, METOJAMHM | BENIECTB U peakiuii. ba3oBbie CBOIMCTBaX W CTPOEHHWH BELIECTB, | METOJaMHM O0TOOpa M aHaIH3a
XAMUYECKOT O aHaAJIN3a, 3HAHUAMU 0 | 3HaHUs (QyHAaMEHTAILHBIX IPOrHO3UPOBATH CBOWCTBA | XMMHYECKUX MPOO
COBPEMCHHBIX JAWHAMHYCCKUX TIIpoIeCCaX B | pa3AeiioB XUMUH, HGO6XO}11/IMLIC BEHICCTB, UCXOA U3 CTPOCHUA.
NpUpoJie ¥ TEXHOC(EPE, 0 COCTOSTHUU reocdep | aist OCBOSHHUSI XMMHUUECKUX OCHOB
1. 3eMJid, SKOJIOTHM M DBOJIOIMHA OHOCQEPBI, | 3KOIOrUU
IJI00aBHBIX  JKOJIOTMYECKUuX  Ipoliemax,
METOJ]aM1 0TOOpa Y aHAIN3a F'e0JOTHYECKUX U
OuoNOrnuecKkux  mpobiieMax,  METOAaMH
orbopa M aHalM3a TEOJIOTMYECKUX U
OMOJNIOTMYECKUX Mpo0, a TaKKe HaBbIKAMHU
UJICHTU(UKALH U OITUCAHUSI OHOJIOTHYECKOr0
pa3Hoo0Opa3us, ero OIEHKH COBPEMEHHBIMHU
METOlaMH  KOJMYECTBEHHOW  00pabOTKH
nH(popManuu
OK 7 CnocoOHOCThIO K caMoopraHu3anudd Hu | COBpEMEHHBIA XUMHYECKHH A3bIK, | IIpormosuposats cBoMcTBA HaBrikamu npumeHeHUs
caMOOOpPa30BaHHUIO CHCTEMaTH3aIUI0 1 HOMEHKJIATYpy | COCAMHEHUI Ha OCHOBE UMEIOIINXCS 3HAHUN TpU
COCIMHEHMH 3JIEKTPOHHBIX MPEICTABICHUN O BBITIOJTHEHUH CHHTE30B 1
KauecTBeHHBIN U KOJIMYECTBEHHBIN | CTPYKTYpE BEIIECTB, pELICHNHU PAcUETHBIX 3a7a4
COCTaB BEIECTB OnpenensTe CyITHOCTD CaMocCTOATeTbHBIMH
Crioco0BI JOKa3aTenbCcTBA XUMHYECKHX TPOIIECCOB, YCIOBHA HaBBIKAMH PabOTHI Ha
CTPOEHUS BEIIECTB C WX MPOTEKAHUS, MEXaHU3M COBPEMEHHBIX MPUOOpax,
2. HCTIONF30BaHUEM COBPEMEHHBIX peaxmuii, BOSMOKHOCTh MCTIONb3YEMBbIX JUIS

MPOBEICHHSI HAYIHBIX
HCCIIEIOBAaHUI U criocodaMu
00pabOTKN TOTYIEHHON
HHpOpMAINH,

MpaBUIaMH

Oe3omacHOro oopalieHus ¢




XUMUYECKHUMHU MaTepHaaaMu
C YYETOM HX

(hU3UYECKUX U XUMHYECKUX
CBOMCTB, CIIOCOOHOCTBIO
MPOBOJIUTH OIEHKY
BO3MO)KHBIX PHCKOB;

2.5 Kapra komneTeHuuil JUCUUIINHBI.

KAPTA KOMIETEHIUI JUCLUATITAHBI

HAVMMEHOBAHMUE JUCHUITJIMHBI: Xumus

]_IeJ'H) JUCIHUITITTMHBI - (bOpMI/IpOBaHI/Ie XUMHUYECKOIr'0 MBIIIJICHHWS, TTIOMOTrarlomero peuaTtb BOMNPOCHI, CBA3aHHBIC C 3aKOHOMEPHOCTAMMU MPOTCKAaHUA ITPOILECCOB B

XUMHUYECKUX U IPUPOAHBIX CUCTEMAX, B YCTAHOBJICHUU cBs3ei MECXKY COCTaBOM, CTPOCHUEM U CBOMCTBaMU BCIICCTB,

B mporiecce ocBOEHUS TaHHOM AUCIUILIMHBI CTYICHT ()OPMHUPYET U JEMOHCTPUPYET CICTYIOIINE

OO011eKyIbTYpHBIE KOMITETCHIIUU

KOMIIETEHII

[TepeueHb KOMITIOHEHTOB

Texnonoruu
(hopmupoBanust

dopma
CpeAcTBa

OIICHOYHOI'O

YpoBHHU OCBOEHUS
KOMTIETEHIINU

VHJEKC | ®©OPMYJIMPOBKA




OK 7

CnocoOHOCTP K CaMOOpraHU3alud |
camMo00pa30BaHUIO

3Hate COBpEMEHHBI XUMUYECKUI
A3BIK, CHCTEMAaTHU3aLUI0 u
HOMEHKJIATYpy COETUHEHUN
KauecTBeHHBIN U KOINYECTBEHHBII
COCTaB BEILECTB

Crioco0sr JI0Ka3aTeIbCTBa
CTPOEHUS BEIIIECTB c
UCTIOJIb30BAaHUEM  COBPEMEHHBIX
(PU3UKO-XMMUYECKHX METO/IOB
Ywmerts IIporHozupoBaTh cBoOMCTBa
COeAMHEHHNH Ha OCHOBE
SNEKTPOHHBIX MPEACTaBICHUN O
CTPYKTYpE BEILECTB,

OnpenensTsb CYIIIHOCTb
XUMHYECKHUX TPOLECCOB, YCIOBUIMA
ux HpOTCKaHI/Iﬂ, MEXaHU3M
peakiuii, BO3MOXXHOCTbD
yl'[paBJ'IeHPIS[ XUMHUYCCKUMU
mporeccamu OnpenensTh
BO3MOKHOCTE

PaLMOHAIBHOTO HCIOIb30BaHUS
€CTECTBEHHOHAy4YHbIX 3aKOHOB B
pas3INYHBIX 00JIACTIX HAYKU U
TEXHUKH;

Baagers HaBbikamu npumeHeHus
HMEIOIIHNXCS 3HAHUH pu
BBIIIOJTHEHUH CUHTE30B U PEIICHUU
pacueTHBIX 3a7a4
CaMocToATeNbHBIMA

HaBBIKAMH pabOTHI Ha
COBPEMEHHBIX MpHOopax,
HCTIONB3YEMBIX IS

MIPOBEICHUS HAYIHBIX
HUCCIIEN0BAHNNA U CII0OCO0aMH

00paboTKH TTONTyYeHHOMN
nHpOpPMAIIHH,
TIpaBHIIAMHI 6e3omacHOro

oOparieHus ¢

XUMHYECKIMH ~ MaTepHajaMu ¢
y4eToM WX  (QU3HYECKHX U
XHUMHYSCKIX CBOMCTB,
CIIOCOOHOCTBIO TIPOBOIUTH OIEHKY
BO3MOJKHBIX PHICKOB;

Jlexumm,
nabopaTopHbIe
paborsl,
CaMOCTOSTEIIbHAS
pabota
00yJaroIuxcs

WunuBuayanbHbINA
YCTHBIH ¥ TUCbMEHHBIN
oT4eT < —  3ammMra
nmabopaTopHBIX  padoT,
3alUTa BJIEKTPOHHOTO
pedepara-
Tpe3eHTallH,
TECTUPOBAHUE,
KOHTpOJIbHast  pabora,
KOJUTOKBHYM

3a4er

IToporoseIit
3HaeT  XMMHUYECKHH  S3BIK,

3HaHHWS KOTOPOTO B IIpomecce
W3YYCHUsI Kypca MOCTOSHHO
YIITYONSIIOTCS TI0 MEPE pa3BUTHS
TEOPETHUYESCKUX MPEICTABICHUI,
3HAHMS O KA4eCTBEHHOM U

KOJIMYECTBECHHOM cocraBe
BEILIECTB, 3HAHMI O CIocobax
JIOKa3aTelIbCTBa CTpOEHUS
nyTeM HCIIOIb30BaHMS
COBPEMEHHBIX ¢usunko-
XAMHYECKHX METOIOB.
[1oBBIIIEHHBIA

VYmeer MIPOrHO3UPOBAThH
CBOMCTBA COCIMHEHUM Ha
OCHOBE AIIEKTPOHHBIX
IPEACTABICHUNA O CTPYKTYpe
BEIIECTB, CYIIIHOCTh
XUMHUYCCKUX HpOHeCCOB,
YCIOBHS HMX TMPOTEKAHUA H
MEXaHU3M peakuui,
BO3MO)KHOCTD YIIpaBICHUS
XUMHUYECKHMH TIpoIieccaMu
Biageer HaBrpikamu
MIPUMEHEHUS HAMEIOIUX CST
3HAHUN npu BBINIOJIHEHU T
CHHTE30B u perneHnn
pacueTHbIX 3a71a4
CaMoCTOATENBHBIMHA

HaBBIKAMH PabOTHI Ha
COBPEMEHHBIX MPUOOopax,
UCIIONB3YeMBIX IS

NPOBEECHHS HAYYHBIX
HCCIIENOBAaHUI U criocod0aMu
00paboTKn MTOTyYeHHOM
uHpopmanuu,

NpaBHIaMH

Oe3omacHOro oopalieHus ¢
XHUMHYECKUMH MaTepuajaMu ¢
Y4ETOM HX

GM3HYeCKHX W XHMHYECKHX
CBOICTB, CIIOCOOHOCTHIO




MMPOBOAUTH OLCHKY BO3MOKHBIX
PUCKOB;

OO11e mpodecCHOHaTBHBIC KOMIICTSHITIHI

KOMITETEHLIVH TlepeuerD KOMIIOHEHTOB TexHonorun ®opMa  OLIEHOYHOrO | YPOBHHU OCBOCHUS
(hopmupoBanus CpezcTBa KOMITETEHITNT

NHAEKC OOPMVYIJIMPOBKA

OIIK-2 Bnanenue 6a30BBIMH 3HaHUSAMH | 3HaTb MECTO XHMMHUH B CHCTEME [IOPOI'OBBIM
(yHIaMeHTaNbHBIX pa3nenoB ¢usuky, | Hayk  OCHOBHBIE  3aKOHBI | | Jlekumy, WunuBuyanbHBIH Braneer OTJEIBHBIMU
XxuMuUu U Ouomorun B 0oObeMe, | TEOPETUYECKHE OCHOBBI XUMUH. | JJa0OpaTOpHBIE YCTHBIA ¥ TUCbMEHHBIN | IpUeMaMu CaMOpEryJsIiid, HO
HEOOXOIMMOM AT ocsoenus | Merozsl MOJTy4CHU U | paboTHl, OTYET - 3allUTa | JOMyCKaeT CYIIECTBCHHBIC
uznueckux, XMMHYECKUX U | UCCIEJOBaHMsA XMMHYECKHX | caMOCTOATENbHas | 1a0OpaTOpHBIX PaldoT, | OMIMOKM P UX pealH3aliu, He
OMOJIOTMYECKUX OCHOB B JKOJIOTMH M | BEILIECTB. BbazoBsie 3HaHMA | pabora 3alUTa SJIEKTPOHHOIO | YYUTHIBAsh KOHKPETHBIC YCIOBUS
NPUPOIONOJIb30BAHUS, MeronaMHu | pyHAaMeHTaIbHBIX pa3enoB | o0y4aroumxcs pedepara- U CBOM BO3MOXHOCTH TIIpH
XMMHUYECKOTO aHajlnu3a, 3HAHWSAMH O | XUMHH. Tpe3eHTalHy, NPUHATHH PELICHUH.
COBPEMEHHBIX JUHAMUYECKuX | YMeTb UCIONb30BaTh TECTUPOBAHUE, TIOBBILIEHHbBIN
npolieccax B MpUpojie U TexHocdepe, 0 | TeopeTHdecKue 3HaHMS Ha KOHTpOJIbHast pabora, | Bmageer momHo#l  cucremoii
COCTOSIHUH Teocep 3eMIIn, KOJIOTHHA U | TPAKTHKE. [TpoBoxuTh KOJUTOKBHYM 3HAHUH 0 COZIEpKaHUH,
SBOJIIOIMKM  OWOC(ephl, TJI00aabHBIX | JIAOOPATOPHBIC HCCIICIOBAHMUS 3a4er 0COOEHHOCTSIX MPOIIECCOB
9KOJIOTMYECKHX MPo0JIeMax, METOIaMH | XUMHYECKUX CBOWCTB  BEIIECTB, caMoopraHu3auu u
orOopa W aHaiW3a TEOJIOTMYECKUX M | BBISIBISATH  3aKOHOMEPHOCTH B camMoo0pa3oBaHus,
OnoJIOrM4ecKux npodiieMax, METOJaMHU | CBOMCTBaX M CTPOCHUM BEIIECTB, apryMEeHTHPOBaHHO
oT0Opa M aHaiuM3a IeOJOrMYecKHX M | Brmamerb  HaBbIKaMHM — pelIeHUs 000CHOBBIBaET MPUHATHIE
OuoNOrMuecKkux  mpod, a  TaKKe | KOHKPETHBIX IMPAaKTHUECKHX 3alad pelieHus npu BbIOOpE
HaBbIKAMHU UICHTUGHUKALIH U | M HCCIeNOBaTeNbCKOW  paboTHL, TEXHOJIOTUH X peaau3aluu ¢
OIMCaHUs OUOIOTMYECKOro | METOIaMU XMMHYECKOTO aHaIn3a. Y4ETOM nesnen
pa3Hoobpasusi, ero OLICHKH npoeccHoHaNBHOrO u
COBPEMEHHBIMU MeToJaMHU JIMYHOCTHOT'O Pa3BUTHUS
KOJTMYECTBEHHOU 00paboTKu

nHpopmanuu




OCHOBHASA YACTD

1.0FbEM YYEBHOM JUCHUIJIMHBI ¥ BUJIbl YYEBHOM PABOTBI

Bun yueOHo# paboThI Bcero wacos Cemectp Ne 1 (yacoB)
1 2 3
AyauTOpHBIe 3aHATHA (BCEro) 54 54
B toM uucne:
Jlekuuu (JI) 18 18
Jlaboparopusie paborsl (JIP) 36 36
CamocTosiTeibHasi padoTa cTyleHTa (BCero) 54 54
B toM uucne:
CPC 6 cemecmpe: 54 54
[logroroBka K TNHCBMEHHOMY OTYETY-3all[UTE IO 10 10
J1a00paTOPHBIM paboTam
[MoaroroBka K  YCTHOMY  COOECEIOBaHHIO IO 10 10
TEOPETUUECKUM paszienaM
[loaroroBka K TECTHPOBAHHIO 3HAHHU (HAKTHUECKOTO 10 10
Marepuana
[Moaroropka K 3aliuTe OJJIEKTPOHHBIX pedepaToB- 10 10
MIPE3EHTALNM
[ToaroroBka K KOHTPOJIBHBIM paboram 14 14
CPC ¢ nepuoo ceccuu:
ITonroroBxka k 3auery
Bua npoMe:KyTOYHOM arTecTaluy - 3a4eT
HUTOI'O: O6uias Tpy1oeMKOCTh 108 gacon 108 yacon
3 3au.eq 3 3au.eq

,Z[I/ICHI/IHJ'II/IHa pEaIn3yeTCA 4aCTUYHO C MIPUMCHCHHUEM JUCTAHIIUOHHBIX 06p330BaTeJ'IBHBIX
TEXHOJIOTHIA. ]_IJ'ISI panmun3anuu OUCTAaHIIMOHHBIX 06p330BaTeJ'IBHI)IX TEXHOJIOT UM HCIIOJIB3YIOTCA

matdopmel: Zoom, Microsoft Teams, Moodle.

2. COAEP)KAHUE YUEBHOM JUCHUIJIAHBI

2.1. Coaepxanue pa3iesioB y4eOHO JUCHUIINHBI

Ne
ceMecTpa

Ne pazpena HanmeHoBanue pa3snena

yueOHON TUCIUTLTHHBI

Conep:xanue paszena B TUIAKTHYECKUX
€IUHMIIAX

1 | VY4enue o cTpoeHHH
BeIeCTBa. YUYEHHE O
TIEPUOIIYECKOM H3MEHEHUH
CBOMCTB 2JIEMEHTOB U HUX

COEIUHEHHUI.

OCHOBHBIE 3Talbl Pa3BUTHS XUMHYECKON HAYKH.
MecTto XUMHH B CHCTEME ECTECTBEHHBIX HAyK,
MpeACTaBICHUS 0 Qg depeHnranumn "
WHTErpallil XUMHUH C TEOJIOTHeH, OMoIIoTHed
IPYTUMH  €CTECTBEHHBIMH  Haykamu. Pomb
(hyHOAMEHTAIFHOW  XMMHUYECKOW  HAyKd B
pelIeHnn mpodIeM XUMIH OKPYXKAIOIIEH CpesIbl.
OCHOBHBIE  XMMHYECKHE  IIOHATHSI:  aTOM,
MOJICKYJTa, XUMHUYECKHHA 3JEMEHT, XHMHUYCCKas
peakmst.  OOmeHaygHoe ®  HIIOcOpCKoe
3HAYEHHE MIEPHUOTUIECKOTO 3aKOHa
A WN.Menpneneepa. Ilepuonnmyeckas cucreMa u
TIOPSIIKOBBIE HOMEP (MECTO) DIIEMEHTa KaK ero
BaKHEWIIass  XapakTepucTuka. llepuomel U
rpymmsl. PacnonoxeHne METaioB 1 HEMETAJUIOB




B TEPHOAMYECKOH cucreMe. Pacmpoctpanenue
XMUMHYECKHX JJIEMEHTOB B 3eMHO Kope.

Poms xuMum Kak TPOU3BOAUTEIHHON CHIIBI
obmectBa. COBpEMEHHBIC MAacIITa0Bl U TEMIIBI
pa3BUTHS  TPOMBIIIIEHHOCTH.  PanmonansHOe
WCIIOIb30BaHKE MIPUPOIHBIX PECYpPCOB M OXpaHa
OKpyXkartouiei cpenbl. BzanmoseilicTBrue uenoBeka
u  Owochepsl.  OCHOBHBIE  SKOJOTHUCCKHE
po0OJIeMBl, CBSI3aHHBIC C  XUMHYCCKUM
3arps3HEHUEM OKPY)KalOIIeH Cpe/ibl: pa3pylieHne
030HOBOT'O CJIOS, Yrpo3a MapHUKOBOro 3¢ ¢exTa,
BBIMIQ/ICHUE  KHUCIIOTHBIX ~ OCaJAKOB W T.II
WNudopmanmonHple cucTeMbl HaONIONCHUHA 3a
M3MEHEHMSIMH B OKpYXKaloIlel mpupone uis
MPEeOTBPALIEHHsT aHTPOIOTeHHBIX MOCIEACTBHM.
Crpaterust 6€30MacHOTO Pa3BUTHS IUBHIM3AIINH.
PecypcocOeperarorue " 0€30TXO/IHBIC
TEXHOIOTMM — OCHOBHOW TMyTh  pEIICHHA
TJI00aJTBHBIX HKOJIOTHUECKHX MTPOOIIeM.
CoBpeMeHHBIE ITPEACTABIICHUS O CTPOCHHH aToMa,
S-, p-, d- opbutanu, WX KOHQHUrypanuu W
JHEPreTUYecKHe XapaKTepUCTHKH. KBaHTOBbIE
yucna.  [lopsimok  3amonHeHust  opOwuTanei
anekTpoHaMu. [lpuHUMN  HeompeneneHHOCTH
Ieitnzen6epra, npuxuun Ilaynu, npaBuna XyHna
u  KieukoBckoro. (CemeiicTBa OHOreHHBIX,
TOKCHUYHBIX U PAAUOAKTHBHBIX BHCMCHTOB.)
PannoaktuBHOCTh. SlmepHas Mozenb aToma.
Crtpoenne siapa. M3soromel. CTabuibHBIE U
HacTaOMILHBIE M30TOIIBL. BPUIBI pPagnoOaKTUBHOI'O
n3llydyeHus. PannoakTuBHBIA pacnaj: NpUMeEpbl
pacnana panona -222, noaa -131, crponims — 90.
EcrecTBeHHass M HCKYyCCTBEHHas pajvaliys, ee

HCTOYHUKH. JlewicTBre PagvoaKTUBHOI O
W3Ty4EHUS Ha JKUBBIE OpTaHU3MBL.
(buoakkymymsius, Ouonmornueckas

B3aMMO3aMEHIEMOCTh 3JIeMeHTOB.) JIuHeiHas u
MOporoBasi MOJIENH JEHCTBUS PpPaJUOaKTHBHOTO
M3JIy4EHUsl Ha 4YeNOBEYEeCKHil opraHusM. Jlo3bl
o0nmydyeHus: W paguobHosoruyeckuii AP exr.
IIpoHukaromas crocoOHOCTb pPa3IUYHBIX BUIOB
n3nydeHus. [Ipobmembl sHepHON SHEPreTHKH.
(Ponp pa3snuyHBIX MCTOYHHKOB MOHU3UPYIOIIETO
U3JIydeHUs B 00IydeHNH HaceneHus. JInkBunanys
MOCHENCTBUA  KPYHNHOMACIITaOHBIX  aBapHii.
Mertonp! ne3akTuBanuy. PagroakTHBHBIE OTXOMBI,
METO/BI IepepaboTKH U 3aXOPOHEHHUS. )
OCHOBHBIE XapaKTEPUCTUKN XUMHYECKON CBA3H:
JUIMHA CBSI3M, DHEPTUS CBS3HM, BAJICHTHOCTHBIC
yIabpl.  XapaKTEpUCTUKH B3aWMOJAEHCTBYIOIINX
ATOMOB: OpOUTABEHBIN 1 YPPEKTUBHBIN PaIINYCHI,
MOTEHIINA] MOHU3AIMH, CPOACTBO K JJIEKTPOHY;
UX 3aBUCHMOCTb OT IIOJIOKCHHS OJJIEMEHTa B
NEPUOANYECKON cucTeMe. THMbl XUMHYECKON
CBSI3W:  HMOHHAs,  KOBAJCHTHAas, JOHOPHO-
AKIENITOpHAsI, BOJOPOIHAS, METAJUINIECKAS.

OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKAaHUSI ~ XHUMHYECKUX
TPOLIECCOB

DHepreTvka W HampaBlICHHE  MPOTEKaHUS
XUMHYECKUX TMPOIECCOB. BHYTpeHHSs 3HEprus
BeIIecTB. DHTaNbNUA. CTaHIAPTHEIE YCIOBUS.

TemnoBoil APPEKT XUMHUYECKUX pEaKIuid Tph
MOCTOSSHHOM ~JTABJICHUHM W TIPU  TIOCTOSTHHOM
oopeme. Temmora o0pa3oBaHUS U TEIDIOTa




CrOpaHusl BelIeCTBa Ha IpUMeEpax peakLui
obpazoBanus okcuna cepbl (IV) mpu BrImaBke
CEpPHBIX DY, NPH CKUTAaHUH CEPOCOAEPKAIINX
TOIUTMB, TP OOpa30BaHMHM OKCHAOB a30Ta B
JIBUTATEIISIX CaMOJICTOB U aBTOMOOMJIEH.

3akoH T'ecca: Ha  mpuMmepe  peaxiuy,
OIMCHIBAIONIEH PO3UI0 MpPaMopa W HM3BECTHSIKA.
Ountponus. V3MeHeHHE SHTPONUU B peaKLUsX.
Oneprusi ['ub6ca. HampaBnenue mnporexaHus
XMMHYECKHX IIPOLIECCOB Ha TPHMEpEe peaxumit
o0pa3oBaHMs CEpPHOW KHCIOTHI B arMocdepe, a
TaKkKe peaklud, NPOTEKAIOIUX MpPU OYHCTKE
IBIMOBBIX Ta30B oOT oOkcuma cepel  (IV)
W3BECTHSIKOM.

Xumudeckast KuHeTMka H Katanu3. CKopocTh
XUMUYECKOW peaklud. 3aKoH JIeHCTBYIOIIUX
macc. KoHCTaHTa  CKOPOCTH  XUMHYECKOW
peaKIuH. [MopssmoK ¥ MOJIEKYNSIPHOCTh
XMMHYECKHX peakUuid Ha IpuMepax peaxuui
okcwienus okcuma azora (II) B okcum (IV), a
TaKkKe TMpeBpalleHHs O030Ha B KHCIOPOI H
B3amMoneiicTBus okcuaa asora (II) ¢ o3oHOM.
Mexanu3m peakuuid. JlIumutupyromas cragus Ha
NpUMepe peakiy okucienus okcuna asora (1) B
okcua azora (IV). Mexanusm peakiuu Ha
npuMmepe peakuuu  ¢GorocuHTe3a. DakTopsl,
BJIMSIIOIINE Ha CKOPOCTh XUMHYECKOHW pEaKIUH.
3aBUCHMOCTb CKOPOCTH XUMHYECKOH peakiiy OT
TeMIepaTypbl. DHEprusi akTHBAlUU. YpaBHEHUE
Appenunyca.

I'omoOreHHbli M TIeTEpOreHHbI KaTalu3 Ha
IpUMEpe peakUUil pas3lIoKEeHUsT O030Ha IO
"XJIOpHOMY ITUKIY" ¥ 110 "a30THOMY LIUKIY".
XuMHdeckoe paBHOBeCHE. OOGpaTumocTb
XUMUYECKON peakluy Ha NIpUMEpPE PaBHOBECHU B
MOPCKOW BOZAE€ C YYacTHEM pPacTBOPEHHOTO
YTJIEKUCIIOTO ra3a.

IIpaktHueckn  HeoOpaTHMBIE  pEakLUM  Ha
IpUMepax peakluil CKUTaHusA OpPTaHUYECKUX
TOIUIMB;, Ha MpPUMEpax peakuid OcaKAeHUs
TSDKEJIBIX METAaJUIOB B CTOYHBIX BOAAX M Ha
IpUMepe PeaKkIMy U3BECTKOBAHUS ITOYBBI U BOABIL.
I'oMorenHsle W TETEPOreHHbIE PaBHOBECHSL.
Koncranra paBHOBeCHS Ha npuMepax
obpa3zoBanms oxcuga asora (II) B mBurartemsx
BHYTPEHHETO CrOpaHWA W OYHMCTKH NPHUPOAHOTO
ras3a OT CEpbI JJO CKHUI'AHUSL.

IIpaBuno Jle-Illatenbe: Ha mpuMepax peakLUld
(hoTOCHHTE3a U ITPOLIECCOB B MIOYBAX - 3aMELICHHE
nporoHoB n3 OH-Tpynm Ha MOBEPXHOCTH TJIMHBI
Ha MOHBI METaJlIa.

dazoBbie paBHOBecus. [lpaBwino a3z ['ubOca.
JlarpaMmMBbl COCTOSIHHSI BOJIBI.

PactBopbl. Xumuueckuit
aHaJH3.

OO6ume cBemeHWs O pacTBopax. TBepable u
KHAKAE pacTBOpHl. BomHble H  HEBOJHBIC
PacTBOPHUTENH. DHepreTuka MPOLIECCOB
pacTBOpeHHs. 3aBUCUMOCTb PAaCTBOPEHHS OT
TeMIepaTypsl Ha npuMmepax pactBoperns CO2 u
02 B Bome. (bumoreoxmmudeckne KpPyroOBOPOTEHI
BemectB COz, Oz MwupoBoii OkeaH Kak
TPUPOIHBIA Hacoc.)

3aBHCHMOCTh pAacTBOPEHHS OT TPHUPOIBI U




CBOICTB  pacTBOpUTENs] ¥  PacTBOPEHHOTO
BEllleCTBA Ha NPUMEpPE COEAWHEHUH PpTYTH.
(Bozneiicteue Ha OC, Ha YellOBeKa U KUBOTHBIX,
nepefada 3arpsa3HUTENS 10 TPO(UUECKOH IenH,
TOKCHKAHTEHL. ). I'uppartsr, COJIbBATHI,
KPHUCTAJIOTUPATEHI.

PactBopbl HeaneKkTponuToB. 3akoHbl Payms u
I'enpu. D0ynmuockonus 1 kpuockonus. (IIprumepsr
OYHCTKH CTOYHBIX BOJ oT ¢denona
BBHIMOpP&)KMBaHHEM, OYHCTKH CTOYHBIX  BOJ
METOIOM 0OpaTHOrO OcMoca. )

OcMoc 1 ocMOTHYECKOe JaBiieHne. 3aKoHbI BaHT-
T'obda. PactBopbl amextponutoB. CHIBHBIC H
ciabble  2eKTpoiauThl. OCHOBHBIC TOJOXKEHHS
TEOPUH  DJEKTPOIMTHYECKOH  JMCCOILMAIIH
Appennyca. CTeneHb TUCCOIMALIMN U KOHCTaHTa
JUICCOLMAllMl  Ha  MpUMepe  JHMCCOLMAINH
YrOJABHOW  KHCIIOTBL.  3aKOH  pa30aBieHUs
OctBanbaa. AKTHUBHOCTH HWOHA. VoHHas cuia
pacTBopa.

Honnoe mnpomsBeneHue Boabl. BomopomHsiii
nokazatens  (pH).  BydepHbie  pacTBOpBIL
(KapOonatueiii  O0ydpep MupoBoro oxeaHa.
bydepHbie cucremsl B moysax.)
TpynHOpacTBOpUMBIE 3JIEKTPOIUTHL. ['maponus
BOJIHBIX pacTBOpoOB cojeil. KoHcTaHTa U cTeneHb
THAPONN3a Ha TMPHUMEpPE HCIOJIb30BaHMS COJEH
ANIOMUHUS M JKele3a Ul OYUCTKH CTOYHBIX BOJ
oT B3BCHICHHBIX qyacTull. HpOI/I3BeJleHI/Ie
pactBopumoctu (IIP). VYcnoBusi ocaxneHuss u
pacTBOpeHHsI OcajJika — Ha IpUMepax PpeakIui
CBsi3pIBaHMs yriiepoga U ¢ocdopa B mpupose.

Ddochopubie ynoOpeHusl. (Xumugeckue
MCTOYHHKH 3arpsi3HEHHUS, IPSIMOE BO3JEHCTBHE Ha
oC, IBTpOhHUKALIHS BOJIOEMOB,

OMOreOXMMHYECKUE KPYTOBOPOTHI BEILIECTB B
npupope. 3ammra OC: OYHCTKAa CTOYHBIX BOZ
(M3HKO-XMMUYECKUMHU METOJJAMHU. Merton
KOaTryJIsIIIHH. )

Bnusuue KOMILIEKCO00pa30BaHUs Ha
pacTBOpEHHUE. Baxneiimue
KOMILIEKCO00pa30BaTenn U JUTaHAbL.
Homenknatypa  KOMIUIEKCHBIX — COEIMHEHUI.
M3omepus kommekcoB. KoHcTaHTa HECTOHKOCTH
KOMIUIEKCHOT'O HOHA.

IIpumepsl peakuuid, UCTIONB3yEMBIX IPU OYUCTKE
IBIMOBBIX Ta30B OoT okcuma asora (II), peaxmmit
00pa3oBaHUA u pacnaza OKCH- "
KapOOKCUTeMOTI00MHA.

(BozgeitictBue CO Ha dYenoBeka W >KMBOTHBIX.
Toxcmunocts. JIJI50, ITIK.)

Komnonnneie pacTBOpBL. Knaccudukarms
JucnepcHelx  cucreM. CTpOeHHE  MUIIEIIIHI.
VYCTOMYMBOCTE  KOJUIOMIOB. 30U W TEH.
Appo30mH, ABIMBL, TyMaHBI. [IpuMepsl peaxiwid
00pa3oBaHUs IUIOTHOM JBIMKH, OKYTHIBAIOIICH
MPOMBIIIJICHHBIE ropona; peaKui,
OIMCBHIBAIONINX TIPOIECCH MPU BO3HUKHOBEHHH
XMUMHYECKOT0 U (POTOXUMHIECKOTO CMOTa.
(Aspozomun m 3arpssHeHmMe OC: a’pO30IBHBIN
ahdext, xummdecknd W (POTOXUMHUYECKHIH
CMOTH.)

Kecrtkoctp  Bomel.  CrnocoOBbl  yCTpaHEHHS




JKECTKOCTH BOABL. [loArOoTOBKA MUTHEBOW BOIHI.
XIIoprpoBaHHE ¥ 030HUPOBAHUE ITUTHEBON BOBIL.
AnHanmutuueckas XUMUsL 3yeMeHTOB. OCHOBHBIE
METOJbl W TPUEMbI BBIIEIECHUS WM ONpeesICHUs
3JIEMEHTOB. AmnHanutuueckre IpoOIeMBI:
CHIDKEHHE TIPE/IEeIOB OOHAPYKEHMsI, TIOBBIIICHNE
TOYHOCTH, 3KCIPECCHOCTh aHajM3a, JIOKaIbHOCTh
M aHam3 0e3 paspylleHHs, MHKpPO- U
YIABTPaMUKPOAHAIIU3.

OCHOBHBIE THIIBI pEaKIMd W TIPOIECCOB B
XMMHYECKOM  aHajlM3e:  KUCIOTHO-OCHOBHBIE,
OKHCIINTEIHHO-BOCCTaHOBUTEIBHBIC
KOMILJIEKCOO0pa30BaHus, OCaKICHUS-
pacTBOpeHHs, COpPOLMU ¥ SKCTPaKIMU. 3aJa4d U
BBIOOp MeToza OOHApYKeHHS M MIACHTH(UKAIMS
aTOMOB, MOHOB, MOJIEKYJ U BemiecTB. OCHOBHBIE
METOJBl  pa3feieHUs W  KOHIIEHTPHPOBAHUS:
9KCTPAKIMS, OCAXKICHUE, XpOMaTorpagus.
TurpumMeTpriyecKue METO/bl aHaN3a: KUCIOTHO-
OCHOBHOE,  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIUIEKCOHOMETPUYECKOe THUTPOBAHUE.
DJEeKTpOXMUMHUYECKHEe MeToAbl aHanmu3a. OOmas
XapaKTepUCTUKa MeToNoB. lloTeHumomerpusi.
Kynonomerpust. Bonpramnepomerpus. ATOMHO-
SMHUCCHOHHBIE " aTOMHO-20COpOIMOHHBIE
MeTojbl. ['eonornueckre 00beKThl U 0COOCHHOCTH
UX aHanu3a. AHalIM3 CUIMKATOB, KApOOHATOB, Py
HOJIMMETaJLIOB.

OOBEeKTbl  OKpYXKalolllell  cpembl:  BO3IYX,
NPpUPOAHBIC M CTOYHBIC BOJABI, MOYBLI, JOHHBLIC
OTJIOKEHHUS; LIENIM U OCOOCHHOCTH MX aHAJIN3a.
BemectBa oco0oM YUCTOTEL.
[TonynpoBOJHHUKOBBIE MaTEPUAIIBI.
OpraHpueckue U TOJNMMEpHBIE  BEIIECTBA.
OcobenHocTs uX aHanmm3a. KoHTponms  3a
BbIOpOCAMM ~ OpPraHMYECKHUX IPOU3BOJACTB U
He(TenepepadaThIBAIOIINX HpenpUsITUH
(penonbl, HedTSIHBIE YIIIEBOAOPOIBI).

OCHOBHEIE TIOHATHS
OpPraHUYECKON XUMUH.

OCHOBHBIE ~ TIOJIOKEHUSI  TEOPUHM  CTPOCHMSA
OpPraHUYECKUX COCOUHEHUH. DBaneHTHOCTP U
KOOpAMHAIIMOHHOE  4Yucio. ['omonorumueckue
psiopl.  Tumel  CTPYKTYpHBIX — (pparMeHTOB
OpraHM4ecKux Mojsekyin. IIpocTele M KpaTHbIE
cBsi3u. CTpOEHHE OpraHMYECKHX COEIWHEHUMH,
CTPYKTYpHasi W MPOCTPAHCTBEHHAs] H30OMEPHSL.
Tunbl OpraHUYECKUX pPEeaKLui.

YrneBonoponsl. ANKaHBI M UX IPOU3BOJHBIE.
T'omonornueckuid  psAn,  HOMEHKIATypa U
n3omMepus. XMMUYECKHE CBOKMCTBA METaHA U €ro
romoJoros. [{uknoankaHsl.

Anxenpl. Homenknatypa, mzomepus. CrocoObl
oOpa3oBaHUs OBOWHOW CBs3u. [lermapupoBaHue.
OTHnex n ero TOMOJIOTH. Peaxmms
nonmmepu3anud. IlonmaTumes.

Anxunel. CriocoObl 00pa30BaHUS TPOWHOW CBS3H.
XUMUYECKUE CBOIICTBA AJIKHHOB.
ApomaTrueckue yriieBoopos (apersr). berso.
HcTouHnkn  apoMaTHYECKHX  YIJIEBOJOPOIOB.
DJIEKTPOHHOE CTPOEHHE M XMMHUYECKHE CBONCTBA
Oerzona. Ankmiben3onsl. JndeHnn, crpoerrne u
CIOCOOBI TOTYYECHHSI.

Hedtp, mpuponHble ra3sl 1 UX nepepadoTka.




T'mapokcunpon3BoaHbIe YIIEBOJIOPOIOB.
IlpenenvHbie cnupThl. MeTaHOT U 3TaHOI.
®eHonpl. MHOroaToMHbIE CHUPTHL. [ JIUIIEPUH.
Anbaeruapl, KETOHEL.

Kap6onoBeie  kucnorel.  CIIOKHBIE  3(OHUPHL
Peakmun sTepudukarmu 1 oMbuIeHUs. JKUPHL
A3zoTcoliep)Kalllue OpraHUYecKHe COEIUHEHHUS.

Hutpocoenunenus. AMMUHEL AHnIuH.
AmuHokucnotsl. benku.

1 5 [IpuxnagHas xuMus Knaccudukars IIPOLIECCOB XUMHYECKOH
texHonorun.  CeIpbeBas 0a3a  XMMHYECKOW
MPOMBIIIJIEHHOCTH. OHepreTuyeckas 6aza

XUMUYECKUX Mpou3BoAcTB. {dyHmaMeHTanbHbIE
kputepud  3(HHEKTUBHOCTH  HCIOIB30BAHUS
CBIPBEBBIX M DHEPIeTUYECKUX  PECcypCoB.
MonenupoBaHue XHMUKO-TEXHOJIOI TYECKUX
MPOIECCOB B HWJCATBHBIX peakTopax. XUMHUS U
nuia. XuMUS M JIEKapCTBEHHBIE CpeEJICTBA.
Kocmernueckass xummusg. XUMHSI M CEIbCKOE
XO03SIHCTBO.

2.2. Pa3nennbl y4eOHOM JUCHMILVIMHBI, BUAbI Y4e0OHOH AeATeIbHOCTH U (pOPMBI
KOHTPOJISA

Ne Ne HaumenoBanue Buer yueOHOM 1S TENBHOCTH, DopMBI TEKYLIETO
ceMecTpa | pasdena | paszzaena yueOHOH | BKITIOYas CaMOCTOATENbHYIO paboTy KOHTPOJS
JCITUTUTAHBI CTYICHTOB ycreBaeMocTH (1o
(B gacax) Heoensm
cemecmpa)
JI JIP CPC BCETO
1 2 3 4 5 6 7 8
1 1 VYuyenue 0 1-6 nedena:
CTPOEHUH KOJTOKBUYM,
BEIIeCTBa. YUeHUE 4 2 14 20 3aImuTa
0 TEepPUOTNIECKOM MMUCBEMEHHOTO
3MEHEHUHN oTYera 1o
CBOICTB nmabopaTopHO
JJIEMEHTOB W HX pabore,
COEIMHEHU. TECTUPOBaHUE,
3amuTa
AIIEKTPOHHOTO
pedepara-
MpPE3eHTAIIH,
KOHTPOJIbHAS
pabora
1 2 OcHOBHEIE 6-8 nedens:
3aKOHOMEPHOCTH 4 4 7 15 KOJUIOKBUYM,
MIPOTEKAHUS 3aImmTa
XUMHUYECKUAX MMUCHEMEHHOTO
IIPOIIECCOB oryera o
11ab0paTOPHOIA
pabore,
TECTUPOBAHHUE,
3ammuTa
AIIEKTPOHHOTO
pedepara-
Mpe3eHTallH,
KOHTPOJIbHAS




pabora
1 3 8-12 neoens:
PactBOpBHI. 4 14 10 28
XUMHUYECKUN KOJUIOKBUYM,
aHaJIn3. 3a1uTa
MHCbMEHHOTO
oT4era 1no
nabopatopHon
pabore,
TECTUPOBAHUE,
KOHTpPOJIbHAS
pabora
1 4 OCHOBHBIE 12-16 nedens:
TIOHSITHS 4 10 14 28
OpraHu4ecKon KOJJIOKBUYM,
XUMHUU 3aluTa
MUCbMEHHOTO
oTyera 1no
nabopatopHou
pabore,
TECTUPOBAHUE,
3anmTa
3JIEKTPOHHOTO
pedepara-
Mpe3eHTallH,
KOHTpPOJIbHAS
pabora
1 5 IIpuknamaas 16-18 neoensa:
XUMUS 2 6 9 17 KOJUTOKBHUYM,
3aluTa
MACbMEHHOTO
oryera 1o
nmabopaTopHOI
pabore,
TECTUPOBAHUE,
KOHTPOJIbHASI
pabora
Paznensl
JuctuTUTHBL Ne 1- 18 36 54 108 3a4er
5
HUTOTI'O 3a cemecTp 18 36 54 108 3a4eT
2.3 JlabopaTopHbIii MPAKTHKYM
Ne Ne HammenoBanue pasnena yaeOHOM HanmenoBanue Bcero yacos
ceMecTpa | paszena JCTIATUTAHBI nmabopaTopHBIX paboT
1 2 3 4 5
1 1 YueHue 0 CTpOCHHUHU BELIECTBA. Y UEHUE 2
0 IEPHOJMYECKOM HM3MEHEHMH CBOMCTB | 1. [IpaBuma paGoTsl B
DJIEMEHTOB U UX COCIUHCHUMU. XUMHYCSCKON
nmabopaTopuu.

OmnpeneneHne aTOMHOM
Macchl MeTalIa.




OcHOBHEBIE 3aKOHOMEPHOCTHU
MPOTCKAHUA XUMHWYCCKUX IPOLIECCOB

1.TennoBsle 3 dexTs
XHUMHYECKHX PEaKIIUi.
Omnpenenenue
SHTAJIBITUH
HelTpaIu3auuu
KHCJIOTHI ¥ OCHOBaHHSI.
2.CxopocTb
XMUMHYECKHX PEaKIIUH.
3aBHCUMOCTh CKOPOCTH
OT KOHIICHTpAIUU
pearupyromnyx BeIecTB.
3aBHCHMOCTb CKOPOCTH
OT TEMIIEPaTYPHI.

PactBopsl. XuMunueckuil ananus.

1. CBoiicTBa pacTBOPOB.
Kpnockonnyeckoe
onpejieNieHue MOJIbHON
MacChl HEANEKTPOIUTA U
CTETICHU TUCCOIHALINI
AEKTPOJTUTA.
IIpurorosnenue
pactBopoB. TutpoBanue
2. Cpena pacTBOpOB
KHUCJIOT U OCHOBaHHIA.
Bonoponnsrit
noka3zatenb. Cpena
pPacTBOPOB.
3.OKuCIUTENBHO-
BOCCTaHOBUTEJIBHBIE
peaxmuu.

4. Ka4yecTBEHHBII aHAN3
KaTHOHOB U aHHOHOB
5.Metonpbl
KOJTMYECTBEHHOT O
aHaim3a
6.KomriekcHbie
coeuHeHus. PacTBopsl
KOMIUIEKCHBIX COJIEH.
Komnonansie pacTBOpEL.
7.2nexkTponHbIe
MOTEHIIHAEI.
Hampasnenue u
KOHCTaHTa PaBHOBECHS
OKHCIUTEIHHO-
BOCCTAHOBUTEIHHOM
peaxmum.

OCHOBHEIE
XUMHHA

TOHATUSL ~ OpraHUYECKOMN

1.DmemeHTapHBIN
Ka4yeCTBEHHBIN aHAIN3.
2.CBoO¥CTBa YIIIEBOMIOB.
3.0mpenenenne
(hpaKIMOHHOTO COCTaBa
OcH3MHA.

4 JKups1 1 MBLTA.

5. Onpenenexue
IJIOTHOCTH
HEPTEIPOAYKTOB.

[\S]

HpI/IKJ'Ia,I[Haﬂ XUMMUA

1. DOnexrpoxumusi:
3NEKTPOIN3,
XHMHYECKHE




UCTOYHHKH  TOKa,
KOPpO3HSL.

AHanmm3 u
ITOATrOTOBKA
TEXHAUECKON
BOJIBL.
JlabopaTopHbie
HCCIIEAOBAHuUs B
MHIIEB O
MPOMBITITICHHOCTH

1 HUTOTI'O B cemectpe

36

2.4 IIlpuMepHasi TEeMAaTHKA KypPCOBBIX padoT

KypcoBsie paboThl HE MPEAYCMOTPEHBI IO YYEOHOMY TLJIaHY.




3.CamocrosiTeqbHasi padoTa cTyAeHTa
3.1 Buasl CPC

Ne Ne HanmenoBanue pasnena yaeOHOM Bunsr CPC Bcero
ceMecTpa | paszena JWICITUTIIMHBI 4acoB
1 2 3 4 5
1 1 VY4enue o crpoeHun Beuiectsa. Yuenue o | l.IlogrotoBka k 3amure 2
TIEPUOIUYECKOM W3MEHEHWH CBOWCTB | IIMCHbMEHHBIX OTYETOB IIO
9JIEMEHTOB U MX COEJAMHEHUI. nabopaTopHBIM paboTam
2.IloaroroBka K 2
TECTUPOBAHUIO
3.IlogroroBka K 3aIuTe
3NIEKTPOHHOro  pedepara- 2
npe3eHTalyn
4. IToaroroBka K 4
KOHTPOJILHOH paboTe
5. IloaroroBka K YCTHOMY 4
cobece0BaHHIO
1 2 OcHOBHBIE 3aKOHOMepHOCTH npoTekaHus | 1.IloaroroBka k 3ammre 2
XMUMHYECKHX MTPOIIECCOB MICBMEHHBIX OTYETOB 10
nabopaTopHbIM paboram
2.IloaroroBka K 2
TECTUPOBAHUIO
3. IToaroroBka K
KOHTPOJILHOH paboTe 3
1 3 1.IlonrotoBka K 3aluTe 4
PactBopbl. XMUYECKUI aHATIU3. MMUCbMEHHBIX OTYETOB IO
nmabopaTopHBIM paboTam
2.IlogrotoBka K YCTHOMY 2
co0ece0BaHUIO
4. IToaroroBka K
KOHTPOJIBHOH paboTte 4
1 4 OCHOBHBIE TIOHATHS OPTaHUYECKON 1.IlonroroBka K 3aIuTe 2
XUMUHU MICbMEHHBIX OTYETOB I10
nmabopaTopHBIM paboTam
2.IlogrotoBKa K YCTHOMY
co0ece0BaHUIO 2
3.IlonrotoBka K 3aIuTe
ANIEKTPOHHOrO  pedepara- 4
Mpe3eHTaln
4. ITonroroBsxka K 2
KOHTPONBHOH paboTe
5. IToaroroska K
TECTHPOBAHUIO 4
1 5 [puxnagaas XuMus 1. IloaroroBka K yCTHOMY 2
cobecenoBaHUIO
2 IlonroroBka K
TECTHPOBAHUIO 2
3.IlonroroBka K 3aIqure
JNEKTPOHHOTO  pedepara- 4
Mpe3eHTaIn
4. TTogroroBka K
KOHTPONBHOH paboTe 1
1
HUTOTO B cemectpe: 54







3.2. I'pa¢uk paboTHI CTYyIEeHTA
Cemectp Ne 1

CDopMa OILICHOYHOI'0 CpCACTBA

VeinoBHOE 0003HaUEHE

Homep nenenu

1123 5 911011121314 15]16|17 18
3amura (oT4eT) J1adopaToOpHBIX PaboT 3np ++ |+ + + + |+ |+ |+
TectupoBaHue MMCbMEHHOE Ten |+ + + + |+ + |+ |+ +
KourtponbHas padora +

KP + + +
Pedepar (3ammmra 351eKTPOHHOTO pedepaTa-npe3eHTaIIH ) +

Ped + + +
KomtokBuym (ycTHOE coOecenoBaHue) + + +




3.3. IlepeyeHb mNpPUMEPHBLIX BONPOCOB /IsI CAMOCTOSATEJIbHOH PadOThI

00y4aImXxcs Mo pa3janyHbIM TeMaM

Tema 1. YueHue o CTpOCHUH BELIECTBA. Y UEHUE O IEPUOIUUYECKOM U3MEHEHUH CBOWCTB
JJIEMEHTOB U UX COCIUHEHUM.

IIpuMepHBIe BOPOCH] U 3a1a4u:

. [laiiTe nOHATHSA aTOMY, MOJIEKYJIE, BELIECTBY.

. Kakoe BemiecTBo sBIsI€TCS MPOCTHIM, a KAKOE CIOKHBIM?

. JlaiiTe onpeneneHns OCHOBHBIE MOHATHSAM CTEXUOMETPHUH.

. ChopmynupyiiTe OCHOBHBIE 3aKOHBI CTEXHOMETPHUH.

. Bcerna nu cripaBeuinBbI 3aKOHBI CTEXHUOMETPUN?

. Kakue ocHoBHbIE Ki1acchl BemiecTB Bol 3HaeTe, npuBeanTe npuMepsl?

. Kakxue u3 okcunon - CO2, CaO, P20s5, NO2, SO2 crtocoOHBI K c0JIe00pa30BaHUIO: &) C
KHCI0TaMH, 0) co mesnoyamMu? OTBET NPOMIIIIOCTPUPOBATh YpaBHEHUAMHU peakiuii. Ha3BaTh
OKCH/IBI.

8. 3aKOHYNTH YpaBHEHHS PEAKIIHNA:

NaOH + Cl207 — Zn + H2S04 (koHir.) —

Zn + H2S04 (pa36.) — Al + H2S04 (pa30.) —>

Cr(OH)3 + H3AsO4 — Cr(OH)3 + NaOH —

ZnOHCI + H2SO4 — BIOCI + H2S04 —

PBrs+ H20 — Cl2 + H20 —

9. Kem, korza u KakuMu OTbITaMH OBbLIIO OTKPBITO SJIPO aTOMa M COo37aHa sJIepHas MOJAEIb
atoma?

10. Yro HoBoro BBen H. bop B npencrasnenue o6 atome? JlaiiTe KpaTKoe U3JI0KEHNE
nocrynatoB bopa.

11. Yro onpenensieT U Kakue 3Ha4YeHUsI MOKET UMETh IJITaBHOE KBAHTOBOE YHMCIIO, BBEJICHHOE
Bopom?

12. Kak o0bscHsIET TeOpust O0pa JIMHEHYATyI0 CTPYKTYPY aTOMHBIX CIIEKTPOB?

13. YUTto Ha3bIBaeTCsA NPUHIIMIIOM HEOMPEAEIEHHOCTH U COOTHOIIIEHUEM HEOPEAeICHHOCTH ?
14. Kakoe 3KcriepuMeHTaIbHOE MOTBEPKACHUE HAlllIa TUIIOTe3a e bpoiis 0 BOJTHOBBIX
CBOMCTBAaX MUKPOYACTHIL?

15. Kakoe ypaBHEHHUE SBIISIETCS OCHOBHBIM YPAaBHEHUEM KBAaHTOBON MEXaHUKHU U YTO OMHUCHIBAKOT
BOJIHOBbIE (DYHKIIUH, MIOJTy4aeMbl€ €ro pereHuem?

16. Yto B aToMe Ha3bIBAIOT SHEPIE€TUUYECKUM YPOBHEM U SHEPIreTUUYECKUM IO ypPOBHEM?

17. Ykaxkute 3Ha4eHHUs] KBAHTOBBIX YHCEI I 3JIEKTPOHOB B aTOMAX 3JIEMEHTOB C MOPSIAKOBBIMHU
Homepamu 11, 14, 20, 23, 33.

18. Uto Ha3pIiBaeTcst aTOMHOM opOuTanpio? Kak cBs3aHa Kakas aToMHasi OpOUTalb C
AIIEKTPOHHBIM 00JIaKOM?

19. Kakyro ¢popMy UMEIOT s, p, d 37eKTpOHHBIE 00J1aKa, KAaKOW CUMMETpueii OHU 001agaroT?
20. Haiite hopmynupoBKy npunnumna [laymm v mokaxu Te 4em JT0JDKHBI OTIHYATHCS IBa
AJIEKTPOHA, HAXO AIINECS Ha a) OJHOM U TOM K€ SHEPreTHUECKOM YPOBHE U MOIYPOBHE U
MMEIOIIUE OJUHAKOBBIEC CITUHBL; 0) OJTHOM M TOM K€ SHEPTe€TUUYECKOM MOAYPOBHE U UMEIOIIHE
OJIMHAKOBOE 3HAYE€HHWE MAarHUTHOTO KBAaHTOBOTO YHCIIA M OJMHAKOBBIE CIIMHBI; B) OJHOM U TOM
K€ PHEPreTUYECKOM YPOBHE U UMEIOIIME OJJHO U TO K€ 3HAUEHHE MarHUTHOI'O KBAHTOBOT'O
YKCJIa ¥ OJJUHAKOBBIE CITUHBI.

21. IlokaxuTte Ha MpUMeEpe, KaK MU 3aM0THEHUH IEKTPOHHBIX 000JI04eK ASHCTBYET MPUHIIMIT
[Taynu n npaBuio I'ynaa. laiite popMyaupoBKy 3TOro MpaBuia.

22. Yto Ha3bIBaeTcs dHEpruen nonusanuu? Kakas BenuunHa MIMEET OJIMHAKOBOE C HEN YHCII0BOE
3HaueHue? B kakux equHUIIaX OHU U3MEPAIOTCA?

23. Yto Ha3bIBAaETCSA CPOACTBOM aTOMa K IEKTPOHY?

24. Yto Ha3bIBAIOT a0COIIOTHOM U OTHOCUTENIBHOM ANIEKTPOOTPHUIIATEIBHOCTBIO?

25. YUto Ha3bIBAIOT CTENECHBIO OKUCIICHUS 2JIEMEHTa U YeMY paBHa WX 00I1ast CcyMMa B MOJIEKYIIe
U B HOHE?

NN R W=



26. Jlaiite coBpeMeHHY0 (pOpMYITHUPOBKY MEPUOAMUECKOTO 3aKOHA?

27. llokaxkute, Kak MEPUOIMYECKUN 3aKOH WUTIOCTPUPYET U MOATBEPIKIAET 3aKOH MEepexoia
KOJINYECTBA B KA4ECTBO.

28. KakoBa cTpyKTypa nepuoauueckoi cucreMmbl? UTo onpeaenser 4uciao Nepuoaos, TPyl u
noArpymn?

29. Kak U3MEHSI0TCS CBOMCTBA 2JIEMEHTOB IJIaBHBIX IMOATPYIII IO EPUOaM U B Npeaesax
oHO# rpynnsl? YTo sBisieTcs NPUUUHON 3TUX U3MEHEHUMN?

Tema 2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX MTPOLECCOB
IIpuMepHBIE BOPOCHI U 3a1a4u:

1. Kakas peakuust Ha3bpIBaeTCsl CaMOINIPOU3BOJIbHOM? JIOKHA T cCaMOIIPOM3BOJIbHAS peaKus
00s13aTeILHO OBITH OBICTPOIIPOTEKAIOIIEH ?

2. Kakue peakuiuy Ha3bIBalOTCS IPAKTHUECKHU HEOOPaTUMBIMH (OJHOCTOPOHHUMU)?
[IpuBeaute nmpruMepsl 0OPaTUMBIX pEeaKLIUM.

3. JlaTe omnpeniesieHue U MaTEMaTHYECKOE BEIPAKEHNE CKOPOCTH XUMUYECKON PEAKIIUHU.

4. YTto Ha3bIBAETCSI KOHCTAHTON CKOPOCTH XUMHYECKOUN PEaKIIUU U OT KaKuX (PaKTOpoB OHA
3aBUCHUT?

5. CopmynupoBaTh 3aKOH JIEHCTBYIOIIUX MACcC U IPUBECTU MTPUMEPHI.

6. KakoB uznueckuii cMbICT KOHCTAHTBI XUMHUYECKOTO PABHOBECHS M OT KakuX (DaKTOpoB OHA
3aBUCHT?

7. HamucaTh ypaBHEHHE 3aKOHA JEMCTBYIOIIMX MAcC JJIs CIEAYIOIUX 00paTUMBIX IPOIECCOB:
a) C l2+ H20 < CI-+ H+ HCIO;

6) mA + nB < pC

8. Kakum 00pa3om KOHCTaHTa paBHOBECHS CBsI3aHA C KOHCTAHTAMU CKOPOCTH MPSIMOU U
o0paTHO# peakiuu?

9. BblYnCcIuTh KOHCTAaHTY XMMHUYECKOTO PAaBHOBECHS PEaKIUU:

NaCl + H2S04 < NaHSO4 + HCl, eciiu paBHoBecHbIe KoHmeHTpariwu [NaCl] u [H2SO04]
cocraBsiioT 1Mo 1 monnw/a, a [NaHSO4] u

[HCI] - mo 0,4 moub/m.

10. Chopmynuposats npuniun Jle-Illarenne.

11. Kak cMecTUTh paBHOBECHE BIPABO:

a) 3H2+ N2< 2NH3; AHo< 0

0) H2+ I2< 2HI; AHo< 0

B) 302< 203; AHo> 0

r) CN-+ H20 << HCN + OH-

n) Zn* + H2S < ZnS + 2H*

12. Uto HazbiBaeTcs (GaKTOPOM SKBHBAIEHTHOCTH, MOJIIPHON Maccoil SKBUBaieHTa?
Cdhopmynupyiite 3aKOH SKBUBAJIECHTOB.

13. Kak onpenensiercst GakTop SKBUBAJICHTHOCTH COCAMHCHUS ?

14. Kakue srneMeHThl UMEIOT IIepeMEeHHbIe 3HaueHus (hakTopa SKBUBAJICHTHOCTHU ?

15. Onpenenuts GakTop SKBUBATIEHTHOCTH (OCPOPHON KUCIOTHI B PEAKIIUU C THIPOKCUIOM
KaJusi, €Clii B pe3yibTaTe peakiuu oopasyercs ruapodocdaT Kanus.

16. Onpenenuts (pakTop SKBUBAIIEHTHOCTU METailla B clieAyronux coenuuenusx: MnClz,
MnO2, Mn207, Cr203, H2CrOa.

17. Onpenenuts (HakTop SKBUBAIIEHTHOCTHU cienyromux coeaunennii: Al203, CaO, H3POs,
Cr(OH)3, K2Cr207, NO, SO3, AlCls.

18. TlpemnoxuTe HECKOIBKO CIIOCOOOB OMPEIEICHUS MOJISIPHOM MacChl SKBUBAJIICHTA METaJlIa.
19. BeluncanTs aTOMHYIO MacCy 3KBHBAJIEHTa CEpPbl, €CJIM U3BECTHO, YTO MPU TOPEHUH 3 T Cephl
MOJYYHIIOCh 6 T OKCHJA.



20. 2 r marnus BeiTecHs0T 0,164 T Bogopona, 17,7 v cepebpa u 10,5 r Mmenu U3 coeTuHEeHUI
3THUX 271eMeHTOB. HailTu (akTop SKBHUBAJICHTHOCTH M MOJIIPHBIE MAaCChl SKBUBAJIEHTOB ATUX
METaJJIOB.

21. BBIYMCIUTD MPOIIEHTHOE COJCPKAHNE METaJlJIa B €r0 OKCUJIE, €CIIM MOJISIpHAsi Macca
SKBHBAJIEHTA MeTal1a paBHa 31,8 1/MOJIb.

22. CKOJIbKO BOJIOPOJA IPU HOPMAIIBHBIX YCIOBUSAX BBIICITUTCS TIPU B3aUMOJICHCTBUU C
KHCJIOTOW 5 T MeTaJlia, MOJISIpHAsl Macca SKBUBaJIeHTa KOTOporo paBHa 20 1/MoJib?

23. Tok cunoii B 6 A B TedeHue 1 4 BeIIENSIET U3 pacTBopa coiu 7,16 r ABYXBaJIEHTHOTO
Metaia. Haiftu aToMHyro Maccy MeTasia.

Tema3. PactBopbl. XuMHUYECKUI aHAINU3.

[IpuMepHBIE BONPOCH! U 3a/1a4u:

1. JlaliTe MOHSATHE UCTUHHOTO pacTBOpa. YeM MCTUHHBIN PacTBOP OTINYAETCS OT KOJIJIOMIHOTO?
2. JlaiiTe moHsATHE paCTBOPUTEIS U pacTBOpsieMoro BeulecTna. [IpuBeaure npumepa.

3. [lo kakuM TpU3HAKaM MOKHO KJIacCH(PHUIMPOBaTh pacTBopbl? [IpuBenuTe kiaccudukaimio
pactBopoB. [IpuBeaute npumMepsl.

4. JlaiiTe onpenesneHne MacCOBOM J0JIH, MOJIIPHOU JOJTM, MOJISIPHOM KOHLIEHTPALMU, MOJIIPHON
KOHLIEHTPAllMK SKBUBAJIEHTA, MOJISIILHOM KOHIeHTpanuu. [loscHuTe Ha npuMepax.

5. YUto Takoe ocMoc, ocMoTru4eckoe nasienue? [IpuBeaure npuMepsl ocMoca B mpupone. 1 e
MO>KHO MCIIOJIb30BaTh SIBJIEHHE OcMoca?

6. Chopmynupyiite 3akousl Bant-I'odhda u Payms.

7. Yto Takoe 30yIIIMOCKONNS U KPHOCKOMHUs?

8. /laBneHune HaCBIILIEHHOTO BOJSHOTO Tapa BOJHOTO pacTBopa HeanekrponuTa npu 100 °C paBHO
720 mm pt.cT. OnpeaennuTb, CKOJIbKO MOJIEH BOJbI TPUXOAUTCSA HA 1 MOJIb PaCTBOPEHHOTO
BEILIECTBA B 3TOM PacTBOPE.

9. OnpenenuTs, pu Kakou Temrneparype 3amep3aet 0,1 MOISIbHBINA PaCTBOP YKCYCHOM
kuciotel, eciu o, = 0,014,

10. ITpu kakoii Temneparype OyaeT KpucTalan3oBaThes 4-% pacTBOp 3TUIIOBOTO criupTa’?

11. Onpenenuth naBieHre HachIeHHOTo mapa mpu 650C pactBopa 34,2 r caxapa (C12H22011) B
130 M1 BoOEL.

12. JlaBneHure HACBIIEHHOTO Tapa AJist pactBopa 27 T riatoko3bl B 108 r Boabl paBHO 741 MM
pt.ct. ipu 100°C. HaiiTu MOJIEKYJISIPH YO MacCy TIIFOKO3BbI.

Tema 4. OCHOBHbBIEC TOHSATUSI OPTAHUYECKON XUMUU

1. HazoBure 1o cucreMaTH4eCKON HOMEHKIIAType, YKaXKHUTE epBUYHbIC, BTOPUYHBIEC, TPETUYHbBIE
aromsl yriepoaa: CoHs CH(CH3)CH(CH3)CH(CHa)2 2. M3006pa3ute aToMHO-0pOUTATBHYIO
MOJEIb MOJICKYJIBI IIPOTIaHa. Y KaXKHUTe, I'/ie BO3MOXKHO, [UIMHBI CBSI3€H U BaJICHTHBIE YIJIbI.

3. JonumuTte peakimio: Y®-ceer CH3CH2CH(CH3)C(CH3)2CHs + Br2

4. TTonyuute 3,4-nuMeTHIreKcaH 1o peakiuu Bropia u o peakuuu Konboe

5. 3anonnure cxemy npespaiienuii: CH3CH(CH3)COONa —X— HuTpoankaH

3.3.1. TunoBbie KOHTPOJIbHbIE 32JaHUS HJIU HHbIE MATEPHUAJIbI, HE00X0AUMBbIE 1JIsl OLEHKHU
3HAHM, YMEHHI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOLIEH 3TANbI
(popMupoBaHNs KOMIIETEHINH B IIpoLecce 0CBOEHHUS 00pa30BaTe/IbHON MPOrpaMMbl.
BapuaHT BOIpoCoOB K CaMOCTOSITEILHBIM padoTam

1. B 3akpbITOM cOCyZie HAXOATCS ABAa CTaKaHa: C YACTOM BOJOW U C paCTBOPOM caxapa B BOJE.
Kakoit mpouecc Oynet HabIr0AaThCS U IO KaKOTo Mpejiena oH 0yaeT npoxoanTh? O6cynute ero
MIPUYUHBI.

2. [louemy BoJ1a XOpOIIO PACTBOPSET XJIOPUI HATPHUs, HO HE pacTBOpsieT napaduH, a OeH3uH,
Hao00pOT, HE PACTBOPSIET XJIOPUI HATPUS, HO XOPOIIO pacTBOPsieT napaduH.

3. K pacTBopam aMmMHaKa NpHIIMIIM pacTBOPBI, coAepskalire ogHonMenHsle noubl: NaOH, NH4Cl,



NH4CH3COO. Kak u3meHuTcs peakius cpeibl pactsopa’?

BapuaHT 3a1a4 KOHTPO/ILHOM PadoThI

1. Ecmn pactBoputs 25,5 r BaCI2 B 750 r BozpbI, TO MOJyYUTCS PACTBOP, KPUCTAIUTU3YIOIIUNCS
1pu -0,7560C. BplunciauTh KaKylyrocs CTENEHb JUCCOLMALIMU COJIM B PacTBOPE.

2. PaccuuTaiiTe KOHIEHTPALMIO BOJAOPOIHBIX HOHOB B BOJHBIX PACTBOPAX:

a) pacTtBop mojydeH pazbasienueM Bojaou 50 cm3 15-mpouentHoro pacrtBopa NH4OH mo 350
cMm3;

0) pactBop, B 650 cm3 koToporo conepxurcs 4,8 T CH3COOH.

3. Kakoii 06beM BoibI HE0OX0 UM 1iist pactBoperus mpu 250C 1 r BaSO4?

4. YkaxuTe, Kakue COeIMHEHHs B BOJIHOM PacTBOpE MOBEPratoTCs rMIPOJIn3y, a KaKue - He
nojBepraroTcs. Hanumure ypaBHEHUsT peakluii THAPO3a U 00BSICHUTE, TOYEMY IPOTEKAeT
THIIPOJIN3, YKAKUTE Cpeay pacTBopoB 3Tux Bemects : SbC 13, K2SO4, CH3COONHA4.

5. BeruucauTh KOHCTAHTY THIPOJIU3a o NepBoi cTyneHu ¢ocdarta kanus. KakoBa creneHb
ruapoau3a coqm B 0,1 M pactBope u pH pactBopa?

BapuaHTbl TECTOBBIX 3a1aHUH

Tecr Ne 1

1. 'mapokcua HATpUSL pearupyer ¢

1) CaO 2) Al,O3 3) Mg(OH)2 4) K2SO4

2. Cymma k03 puineHTOB B MOJEKYISIpHOM ypaBHeHnH peakimu NaOH + H.S = kucnas
COJIb t ... paBHa

1)42)53)64)9

3. Cymma kK03 PUIHEHTOB B MOJIEKYJIIPHOM YpaBHEHHH peakluu NOJydeHUs cynbdara
QTIOMHUHMS IeHCTBUEM KUCIIOTHI Ha METAJLI paBHA

1)42)53)64)9

4. OcHOBaHUE MOJYYAIOT PACTBOPEHUEM B BOJIE OKCHAA

1) yrnepona (IV) 2) 6apus 3) meau (II) 4) kpemuust

5 Kucnoty nosy4aroT paCTBOPEHUEM B BOJE OKCHJIA

1) yrnepona (IV) 2) 6apust 3) meau (II) 4) kpemuust

Tect Ne 2
1. Jnst mpurotosnenust 500 r 7 %-Horo pactBopa FeSO4 (M = 152 r/Moib) HE00X0AUMO B3SIThH
xene3noro kynopoca FeSO4 7H.0 (M = 278 r/monb) Maccoi r

1) 19 2) 353) 64 4) 89

2. 10 cm® 2 pactBopa H2SO4 noBenu muCTUIITMPOBAHHOW BOJIOM 110 1 e, Monsipnas
KOHIICHTPAIIUS pacTBOpa CTajia PaBHOM (MOJIb/J)

1) 0.001 2) 0.002 3) 0.010 4) 0.050

3. Cmemanu 600 cm® 1.6u 1 200 cm® 2.5 HoSOa4. MomnsipHasi KOHLIEHTpALMS SKBUBAJIICHTA
pacTBopa cocTaBisieT (MOJIb/aM3)

1) 1.82 2) 1.20 3) 0.95 4) 0.62

4. 0.4M pacTBOp CepHOU KUCIIOTHI SABJISAETCS HOpMaJIbHBIM

1)0.22)0.43)0.84) 1.0

5. PactBop, conepkammii 0.53 T kapbonarta HaTpus (M = 106 r/Mo1b), HEUTpATU30BaH
coriacHo cxeme Na,CO3z — NapHCOs. [lns atoro norpedoBanocs 11 pacrsopa HCl o6pemom

MJI
1) 262)3.73)454)5.0
Tecr Ne 3

1. Ucnonb3yst METO1 SIEKTPOHHO-MOHHBIX YPaBHEHUH OCYILIECTBUTE MpeBpalieHus (B cpee
HNO3): NOs™ + MoS; — H2MoO4 + SO+* +NO>

Cymma k03 PHUIIMEHTOB MOJIEKYIIPHOTO YPaBHEHUS PEAKIUU paBHA

1) 82) 19 3) 27 4) 46

2. Kg(HNO2) = 4-10*. Crenens mucconuamuu (%) u senuuuna pH 0.01M pactsopa HNO,
paBHA COOTBETCTBEHHO

1) 35; 1.9 2) 20; 2.7 3) 9.5; 3.34) 0.76; 4.1



CoNORWNE

3. Kg(HNO2) = 4-10-*. Benuuuna pH 0.01M pactsopa KNO; pasna

1)11.72)9.53)8.34) 7.7

4. B cucreme 2SO + O2 — 2S03 ucxoansie konnentpamuu SOz u O2 ObLITU COOTBETCTBEHHO
paBubl 0.03 1 0.015 monw/n. B MmomenT paBaoBecus [SO2] = 0.01 monw/n. KoncTanTa paBHOBecHs
paBHa

1) 180 2) 260 3) 525 4) 800

5. Ilpu noBeimeHny Temmeparypsl Ha 200 CKOPOCTh peakiuy, MPOTEKAIoIeH B Ta30Boi (ase,

Bo3pocia B 9 pa3. Temmneparypublii KO3()(GUIIMEHT CKOPOCTH PEaKIH PaBEeH
1) 12)23)254)3

IIpuMepHbIe TeMbI pedeparoB

OuncTKa BElecTB.

Onpenenenre XUMUYECKUX SKBUBAJIEHTOB.
TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA.
XHUMHUYECKOE PaBHOBECHE.

PactBopsI.

DneTponuTudecKas IUCCOIHaIysl.
CKOpOCTh XMMHUYECKUX PEaKIUH.

Boaopon.

l"asiorensr.

. Kucnopon.

. Cepa.

. A30T.

. @ocdop.

. Cypbma.

. Bucmyr.

. Yraepon.

. Kpemuunii.

. Onoso. CpuHner.
. bop.

. lllemo4yHbBIEC IIEMEHTHI.
. Marnui, Kajaplluid, CTPOHIIUMA, OapHid.
. AITroMuHHI.

. Turamn.

. Banagni.

. Mapraseri.

. Keneso.

. KobambT.

. Hukens.

. Mens.

. Cepebpo.

. [{uHK.

. Kagmuii.

. PTyTs.



4. OHEHOYHBIE CPEACTBA AJIs1 KOHTPOJISI YCIIEBAEMOCTH U
PE3YJBbTATOB OCBOEHUSA YYEBHOU JUCHUIIJIMHBI (cm. POC)

5. YdeOHO-MeTO@HYECKOe W HH(POPMALMOHHOE o0ecnmevyeHrne Yy4eOHOUM
AUCUMILTHHBI

5.1 OcHoBHas JuTeparypa

Ne ABTOp (B1), HANMEHOBAaHHUE, MECTO U3IAHUS U Konngectso
HUcnons3yercs
/n H3JaTeNbCTBO, TOM 9K3EMIUIIPOB

npu u3ydeHun | Cemectp B a

PaAICIOn oubnuoreke | kKadempe
1 2 5 6 7 8

1 | bepesun, b. . Oprannueckas xumus B 2 4. YacTs 1 :
y4eOHHK ISl akajeMuueckoro Oaxanaspuara / b. J1.
bepesun, 1. b. bepesun. — 2-e u3zg. — Mocksa :
MznarenbctBo FOpaiit, 2019. — 313 c. — (bakanasp.

Axanemuueckuii kype). — ISBN 978-5-534-03830-9. 4 1 9BC 9BC
— Texer : anexrponnsiit / IbC HpaiT [calT]. —
URL: https://urait.ru/bcode/434233 (mara
obparmienus: 25.08.2020).

2 | bepesun, b. . Opranndeckas xumus B 2 4. YacTp 2 :
y4eOHUK 11 akagemudeckoro Oaxanaspuata / b. 1.
bepesun, JI. b. bepesun. — 2-e uzg. — Mocksa :
NznatensctBo FOpaiit, 2019. — 452 ¢. — (baxkanasp.

Axazemuucckuii kypc). — ISBN 978-5-534-03832-3. 4 1 9BC 9BC
— Texkcr : anexrponusiii // OBC HOpaiit [caiit]. —
URL:  https://urait.ru/bcode/434236 ( nmara
obpamenus: 25.08.2020).

3 | I'muaka, H. JI. OOmas xumusi B 2 T : Yy4EOHHK UIs
akanemuueckoro Oakanaspuara / H. JI. ['unka ; mox
penakumeii B. A. TlonkoBa, A. B. badkoBa. — 19-¢
u3a., nepepad. u jgorn. — Mocksa : M3parenscTBo
Opaiit, 2016. — 729 c¢. — (bakamasp. 1-3 1 9BC 9BC
Axagemnueckuii kypc). — [SBN 978-5-9916-6445-5.

— Texkcr : anexrponnsiii // ObC HOpaiit [caiit]. —
URL: https://urait.ru/bcode/388983 (mara
obpamienus: 25.08.2020).

4 | Jlucuesckas, .B. O0mias 1 HeopraHu4IecKasi XUMUSI.
Jla6opatopusriii npaktiukym / U.B. JlucHeBckas, E.A.
PemernukoBa ; MUHHCTEpCTBO 00pa30BaHUs U HAYKH
P®, HOxHbIi (enepanbHbiii yHHBepcUTET. — PocToB-
Ha-Jlony : WsmarensctBo HOxHOro (enepanbHOro 1 9BC 9BC
1-3
yauBepcurera, 2015. — 164 c. : cxem., Tabm., wiI. —
Pexum  pgocryma: mo moammcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=46193
0 (mara obpamenus: 25.08.2020).

5 | CyBopos, A. B. O0mas n Heopranudeckasi XUMHs B 2
T : yueOHHK JJIsl aKaJJeMHUYecKoro OakanaBpuara / A.
B. CyBopos, A. b. Hukonbckuit. — 6-¢ u31., UCIp. 1
norn. — Mockga : M3garensctBo FOpaiit, 2016. — 607
c. — (bakanaBp. Axamemmueckuii xkypc). — ISBN 1-3 1 9BC 9BC
978-5-9916-5219-3. — Tekcr : anekrponnsiii // ObC

Opaiit [caiiT]. — URL:
https://urait.ru/bcode/384671 (mata oOpareHus:
25.08.2020).
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https://urait.ru/bcode/434236
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http://biblioclub.ru/index.php?page=book&id=46193
https://urait.ru/bcode/384671

5.2 lononHuTeLHAS JIUTEPAaTypa

ABTOp (B1), HANMEHOBAaHHUE, MECTO U3TAHUS U
H3JaTeNbCTBO, TOM

HUcnonszyerc
S TIpH
W3Y4EHUHU
pas3zenoB

Cemect
p

KomnuaectBo
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e
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kadenp
e
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7

8

SapudsHoBa, M. 3. XUMHS U TEXHOIOTUS BTOPHYHBIX
MIPOLIECCOB  TepepaboTkn  HedTH [DneKTpOHHBIH
pecype] : yuebnoe mocodue / M. 3. 3apudsiaona, T.
JI. ITyukoga, A. B. Hlapu¢ymmun. — Kazans : KHUTY,
2015. - 156 c¢. — Pexum  poctyna:
http://biblioclub.ru/index.php?page=book&id=42879
9 (mara obpanienus 25.08.2020)

Huxutuna, H. . O0mmiast u HeopraHudeckasi XUMHUS B 2
4. [DnexrponHHbIit pecypc]. U. TeopeTnueckre 0CHOBBI
y4eOHUK W TPaKTUKYM JUIsi  TPUKIAIHOTO
6akanaspuara / H. I. Hukuruna, B. 1. I'peGenpkoBa. —
2-e u3a., nepepad. u mon. — M. : FOpaiit, 2017. — 211
c. — Pexum gocryma:  https://www.biblio-
online.ru/book/387844D0-C16C-4441-A03F-
D7CE8572E7E7 (nara obparienus 25.08.2020)

Hukuruna, H. I O01ias u HeopraHuueckast XumMus B 2
4. [OnexrponHsIi pecypc]. U. 2. XuMus 371€MEHTOB :
y'-le6HI/IK n IIPaKTUKYyM JJIA IIPUKJIaJHOIO
Oakanaspuara / H. I. Hukuruna, B. 1. I'peGenbkoBa. —
2-e u3., nepepad. u mon. — M. : FOpaiir, 2017. — 322
c. — Pexum gocryma:  https://www.biblio-
online.ru/book/TAAAA313-EE38-4972-94BA-
BFAAOQF772DD3 (nara obpaiuenus 25.08.2020)

ComomoBa, H. JI. Xumundeckas  TEXHOJIOTHS
nepepaboTku HeTH U raza [DJIeKTpOHHBIH pecypc] :
yue6HOe nocobue / H. JI. Cononona, /1. A. Xanukosa.
— Kazans : KHUTY, 2012. — 122 c. — Pexxum noctyna:
http://biblioclub.ru/index.php?page=book&id=25840
8 (mara obpaienus 25.08.2020)

CyBopos, A. B. O6mas 1 Heopraundeckast XuMust B 2
T. [Onexrponnsiit pecypc]. T. 1 : ydeOHuk mus
akazemuueckoro Oakanaspuara / A. B. CyBopos, A. b.
Huxonbckuit. — 6-e u3z., ucnp. u pom. — M. : KOpaitr,
2017. —292 c. — Pexxum nocryna: https://www.biblio-
online.ru/book/31F396E4-38 A9-4FE2-9347-
A2265C8018BC (nara odopanieHus 25.08.2020)

CyBopos, A. B. O0mas u HeopraHndeckast XuMust B 2
T. [Dnekrponnsiii pecypc]. T. 2 : y4eOHHMK st
akazemMuieckoro Oakanaspuara / A. B. CyBopos, A. b.
Hukonbckuit. — 6-e u3n., ucnp. u gom. — M. : FOpaiir,
2017. — 315 c. — Pexxum nocrtyna: https://www.biblio-
online.ru/book/8BEE37D5-7D87-4256-B9F7-
29A4B28E1BCD (mata obpamenus 25.08.2020)
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https://www.biblio-online.ru/book/8BEE37D5-7D87-4256-B9F7-29A4B28E1BCD
https://www.biblio-online.ru/book/8BEE37D5-7D87-4256-B9F7-29A4B28E1BCD

5.3 ba3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHBIC U IOMCKOBbIEC CUCTEMBbI:

1. BOOK.ru [DnekTpoHHBIH pecypc]|: anekTponHas 6ubmmoreka. BOOK.ru — 310
HE3aBUCUMasl DJIEKTPOHHO-OmOmmoreunas cuctema (OBC) coBpemeHHOW yueOHOW W HAaydyHOU
JTUTEPATyphl IS BY30B, CCY30B, TEXHUKYMOB, OMOIMOTEK. — JlOCTyN K MOJHBIM TEKCTaM IO
napouto. — Pexxum goctyna: http://www.book.ru.

2. KomnerorepHas cnpaBouyHo-nipaBoBas cucrema Poccunm «Koncynsrantllimrocy
[DnexTponnsiit pecype] URL: http://www.consultant.ru/. TToapoOHO #35105K€HBI HOPMATHBHO-
MIPABOBBIC AKThI B 00JIACTH 3KOJOTUH M MTPUPOIOTIOIH30BAHUS.

3. bubnmnoreka 'OCToB 1 HOpMATHBHBIX JOKYMEHTOB [ DneKTpoHHEIH pecypc] URL:
http:/libgost.ru/. TlpeacraBieH OOIMPHBIA MNEPEYCHb TOCYIAPCTBEHHBIX CTAHIAPTOB H
HOPMATHUBHBIX JOKYMEHTOB B 00JIACTH IKOJIOTUU U MIPUPOIOIIOIH30BAHHS.

4. bank mnareHTOoB: WH(QOPMAIMOHHBIN MOPTAll POCCHMCKUX H300peraTenen
[Onekrponnsiii pecypc] URL: http://bankpatentov.ru/. TIpuBoasTCsi ”HHOBaMOHHBIE Pa3pabOTKU
B 00JIaCTH 3KOJIOTHUH U MPUPOJOIIOJIH30BAHHUS.

5. Jlanp [DnexkTpoHHBIA pecypc| : anekTpoHHas Oubnumorteka. IlperncraBnenHas
ANEKTPOHHO-OmOmoTeyHas cuctema (OBC) — 3T0 pecypc, BKIOUAOMMA B ceOI Kak
AJIEKTPOHHBIC BEPCUN KHUT BEAYIIUX U3/IaTEIBCTB YUSOHOW U HAYIHOU JTUTEPATYpPHI (B TOM YHCIIE
VHUBEPCUTETCKAX HW3/AaTEIbCTB), TaK M JJICKTPOHHBIC BEPCHH TEPHOJAMUYSCKUX HW3JIAaHUH T10
pa3aMYHbIM 00JacTsIM 3HaHUM. — JIOCTYN K MOJIHBIM TEKCTaM M0 mapoiito. — Pexum gocryna:
https://e.lanbook.com.

6. Hayunast anexrponnas oudnmoreka eLIBRARY.RU [Dnexrponnsriii pecypc] URL:
https://elibrary.ru/. Kpynueiimmii poccuiickuii MHOOPMAMOHHO-aHAJUTUYCCKHIA TMOpPTA B
00J1aCTH HAayKH, TEXHOJIOTHH, MEAHWIIMHBI M 00pa3oBaHUs, COJAEpKamuii pedepaTsl M TOJHBIE
TEKCTHI OoJsiee 26 MITH HAyYHBIX CTaTeH U MyOJUKAIMH, B TOM YHCIIE SJIEKTPOHHBIC Bepcun OoJiee
5600 poccHiiCKUX HAyYHO-TEXHUYECKHX KYpHAJOB, M3 KOTOpbiX Oosee 4800 >kypHAIOB B
OTKPBITOM JIOCTYTIE.

7. Vuusepcurerckas O6ubamoreka ONLINE  [DOnextponnsiii  pecypc] URL:
http://biblioclub.ru/. DBC «YHuBepcuTeTcKass OHOMMOTEKA OHJIAWH» — 93TO 3JIEKTPOHHAS
OonbmmoTeka, obecreunBaroias TOCTYI BBICHIMX W CPEIHUX YYCOHBIX 3aBEICHUN, MyOITHMIHBIX
OMOMMOTEK W KOPIOPATHUBHBIX TOJB30BaTeeii K Hambojee BOCTpeOOBAaHHBIM MaTepuajaM
yueOHOM W HAy4YHOW JMUTEpaTypbl MO BCEM OTpPACisM 3HAHUN OT BEIYIIUX POCCUUCKHUX
u3natenseTB. Pecype comepkutr yueOHUKH, ydyeOHbIE MOCOOMS, MOHOTpaduH, MEepUOTUIECKIEe
U3JlaHus,  CIPAaBOYHUKM,  CIIOBApH, OSHUHUKIONEIWH, BHJIEO- W  ayAUuOMaTepHalbl,
WUIIOCTPUPOBAHHBIE M3JaHHsI IO HUCKYCCTBY, JIUTEPAaTypy HOH-(GUKIIH, XYI0KECTBEHHYIO
nutepatypy. Karanor uznanuii cucreMaTu4eckyl MOTOMHIETCS HOBOU aKTyaJlbHOM JIUTepaTypoi
U B Hacrosee Bpems coaepxkuT noutu 100 Teic. HAUMEHOBAHMIA.

8. DnexTpoHHas OMOIMoTeKa auccepTaluil [ DIeKTpOHHBIH pecypc] : opunmranbHbINA
caiit / Poc. roc. 6-ka. — Mocksa : Poc. roc. 6-ka, 2003 - . Poccuiickas rocymapcTBeHHas
oubnmuoreka (PI'b) sBnsercs yHHMKaIbHBIM XpaHWIMILEM TOJUIMHHUKOB JIMCCEPTAlUH,
3alUIICHHBIX B cTpaHe ¢ 1944 rona no BceM crnenuanbHOCTAM — J[OCTYN K HOJIHBIM TEKCTaM U3
KomIuiekcHoro uyutanbHoro 3ana HB PI'Y umenn C. A. Ecenuna. — Pexum pocryna:
http://diss.rsl.ru.

9. FOPAWT [DnekrpoHHsIii pecype] : snekTporHas 6ubmoreka. DBC IOpaiit — 310
CaMT AJs MOMCKA U3aHUN U IOCTYNA K TEKCTY U3/IaHUs B OTCYTCTBHE TPaIULIMOHHON MeYaTHON
KHUTHU. — JIOCTYII K OJTHBIM TEKCTaM M0 mapoJtto. — Pexxum nocryma: https://www.biblio-online.ru.

5.4. IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAUMOHHON ceTn «HWHTEpHET»
(nanee — cetb «UHTEPHET»), HEOOXOAUMBIX /IVISI OCBOCHUS THCHMILINHBI

1. ChemNet. Poccus [DnekTpoHHBIH pecypc] : xumudeckass “”HQOpMaIHoHHas CeTh. — Pexxum
nocryma: www.chemnet.ru, cBoOoHbII (1aTa oOpamenus: 15.10.2020).
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2. ChemPort.Ru [DnexTponHsiii pecypc] : mopran. — Pexxum nocryna: www.chemport.ru,
cBOOOTIHBIN (maTa obpamenus: 15.10.2020).

6.MATEPUAJBHO-TEXHUYECKOE OBECHEYEHUE YUYEBHOM
JTUCHUATIIUHBI

6.1. TpeGoBanust k aynutopusiMm (IOMENICHUSM, MeCTaM) JJIsi MPOBEICHUS 3aHSITHI:
CTaHJAapTHO 00OPYAOBaHHBIE JICKIIMOHHBIC ayAUTOPUHU JIJIsl TPOBEACHUS HHTEPAKTUBHBIX
JEKUUWA: BHUACONPOCKTOpP, OKpaH HACTEHHBIM, np. 0O0OpyAOBaHHE, XUMHUYECKAS
nabopaTtopus

6.2. TpeOoBaHus K O0OpYAOBaHMIO PaOOUYMX MECT MpernoaaBaTesis U OO0y4aromMXCs:
BUJICONPOEKTOP, HOYTOYK, IEPEHOCHOM IKpaH.

6.3. TpeOoBaHusa K cHeIUATU3UPOBAHHOMY 00OpynoBaHuio: Creruain3upoBaHHBIC
XUMUYECKHE J1TabopaTopuu, O0OpYIOBaHHBIE HA0OpaMu HEOOXOJIUMBIX PEAKTUBOB W
XUMHUYECKOU MOCYOM.

7. MeToaudecKkue YKazaHnus AJas oﬁyqamumxca 110 OCBOCHHMIO JUCHHHUITIJINHBI

Bun yaeOHBIX 3aHATHIA OpraHuzanus AesTeIbHOCTH CTYIAEHTa

Jleknus Hanucanne  KOHCIEKTa  JIGKUMI:  KpaTKO, CXEMaTU4HO,
MOCJICIOBATEIHHO (PUKCHPOBATH OCHOBHBIE TTOJI0KEHUS, BHIBOIBI,
dbopMynMpoBKH, 0O0O0OIIEHHs; TMOMEYaTh BaXHbIE MBICIIH,
BBIJICJIATh KIIIOYEBBIC CJIOBa, TEPMHHBL. [IpoBepka TEpMHHOB,
HOHATHUH C TIOMOIIBIO SHITMKIIOTICINI, CIIOBapeH, CIPAaBOYHUKOB C
BBINMCBIBAHUEM TOJIKOBAaHHH B TeTpaab. OO03HAYUTH BOIPOCHI,
TEPMUHBI, MaTEPUAII, KOTOPBIN BBI3BIBACT TPYAHOCTH, IIOMETUTH U
NOTIBITATHCS. HANTH OTBET B pEKOMEHAyeMou nuteparype. Eciu
CaMOCTOSITEJILHO HE YAaeTcs pa3o0paThCsi B Marepuaie,
HE00X0IMMO cHOPMYTHUPOBATH BOIIPOC U 331aTh MPEIIOIaBaATEIIIO
HAa KOHCYJbTAallMM, Ha MPAKTUYECKOM 3aHATHUHU. Y JIEIUTH
BHUMAaHHUE CJICTYIONIMM IMOHATHSIM (TIEPEYHCIICHNUE IOHATHH) U .
KonTtponsHas paborta 3HAaKOMCTBO C OCHOBHOM U JOMOJHUTEIBHOU JUTEPATypoOil,
BKIIIOYasl CIpPaBOYHbIE W3JIaHUS, 3apyOeKHbIE HMCTOYHHKH,
KOHCIIEKT OCHOBHBIX TIOJIO)KEHUH, TEPMHUHOB, CBEICHHIA,
TpeOyrommxcs TUIS 3alIOMHUHAHUSA u SIBIISTFOIIIAXCSI
OCHOBOTIONIATalOIIUMU B 3TON TeMe. CocTaBieHHe aHHOTAIMi K
MPOYUTAHHBIM JINTEPATYPHBIM HCTOYHHUKAM H JIP.

DNEeKTPOHHBIE DJNEeKTPOHHBIE MPE3eHTAlMd TEOPETUUYECKOTO Marepuana —
npoOlieMHbIe JIEKIMU B (opMe DIEKTPOHHOW MpPEe3eHTAIUN C
MOCIEAYIONIUM KPaTKUM OOCYKJICHHEM W TOJBEICHHUEM HTOTOB
paboThI (TexHonorus «BaKTIOYUTENLHOTO CIIOBaY),

Mnpe3CeHTaIun



http://www.chemport.ru/

HarpaBJIeHHBIM Ha 0000IIeHNe, TOJKOBAaHHE W HHTEPIIPETALHUIO
marepuaia

OnekTpoHHBIE pedepaTpl-Ipe3eHTaM — HCCIIEA0BaHHE,
UHTEpIpeTanus M JAEMOHCTpalus MaTepuaja IO BBIOpaHHOU
npobjeMaTuke C TOCICAYIOIIMM — aHAJU30M, JIUCKYCCHEH,
ONIIOHMPOBaHWUEM, ¥  OmeHKoW.  OpHEeHTHUpOBaHBI  Ha
WH/IMBUYalTbHOE WHTEJUIEKTYyaIbHOE W TBOPYECKOE pa3BUTHE.
Taxoke BBICTYIAET KaK OfHa U3 (OpM IpyIIoBOH pabOTHI TO:
- €IMHOM MpoOIeMe U OAMHAKOBBIM BOTIPOCAM;
- pa3IMYHBIM MpoOIEeMaM;
- o0m1elt mpobsieMe, HO Pa3IMYHBIM €€ aCTICKTaM.
Hampasniens! Ha ¢puKcanuio, pereH3upoBaHue, CHCTEMAaTU3AINIO,
JEMOHCTpAIMi0  (DaKTHUECKOTO MaTephajia W COCTaBIICHHE
CY)KJICHHS C TIOCIIETYIOITNM 00CYXK/IEHHUEM B TPYIIIIE.

[IpaxTukym/naboparopHas
paborta

MeTtonyeckue yka3aHus 110 BBIIOJIHEHUIO JJAO0OpaTOpHBIX paboT
(MOXCHO YKaA3amb HA38aHUe OPOWIOPLL U 20€ HAXO0Umcs) U Jp.

TectupoBanue

PabGora ¢ KoHCIIEKTOM JIEKIUH, TTOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOTIPOCaM U JIp.

[ToaroroBka k 3auery

[Ipu noaroToBKe K 3a4eTy HEOOXOAUMO OPUEHTHUPOBATHCS HA
KOHCIIEKTBI JIEKIIUI, PEKOMEHIYEMYIO JIUTEPATYPY U JP.

8. Ilepeuenb HH(POPMAIIMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMBbIX MPH
OCyILleCTBJIEHUH 00pa30BaTEJIbHOI0 MpoLecca 1Mo JMCUNILINHE, BKIIYAs
nepeyeHb MPOrpaMMHOI0 odecnevyeHusi U HH(POPMANUOHHBIX CIIPABOYHBIX

CHUCTEM

N =

KomnproTepHO€ TECTUPOBAHUE IO UTOTAM U3Yy4ECHUS Pa3AeaoB JUCHMIUINHBL;
Hcnonp3oBaHue crnaia-npe3eHTalni IpyU TPOBEACHUH 3aHITUI;

3. KoncyneTupoBaHue, TmpoBEepKa JOMAIIHETO 3a/JaHds, JEMOHCTPAIHS
y4eOHOro, Y4eOHO-METOJAMYECKOTO0 M BCIIOMOTATEIBHOTO Marepuajia ¢
UCIoJIp30BaHueM miaTdopm Zoom, Microsoft Teams, Moodle.

9. TpeboBaHusi K MPOrpaMMHOMY o0ecrieYeHHI0 Y4eOHOro nmpouecca:

Cranpgaprablii Ha0op 110 (B KOMIBIOTEPHBIX KJIaCCAX):

Hassanue 110

No muneHs3uun

OnepanmonHas cucrema WindowsPro Horosop Ne65/2019 ot 02.10.2019
Antusupyc Kaspersky Endpoint Security Jlorosop Ne 14-3K-2020 ot 06.07.2020r.
OdwucHoe npunoxenne Libre Office CBoboaHO pacmpocTpansemoe [10

Apxusatop 7-Zip

CBo0OoHO pacmpoctpansemoe 110

Bpaysep nzobpaxenuii Fast Stone ImageViewer CBo0OoaHO pacmpoctpansemoe 110

PDF punep Foxit Reader

CBobosHO pacnpoctpansiemoe [10

Menua npourpsiBarens VLC mediaplayer CBoboHO pacnpoctpansiemoe 110

3anuce auckos Image Burn

CBobonHO pacnpoctpansiemoe [10

DJVU 6paysep DjVuBrowser Plug-in CBoboaHO pacnpocrpansiemoe [10

Cranpaprasbii Ha0op 1O (nis kadeapajibHbIX HOYTOYKOB):

Hassanue 110

Ne nunensun

Omnepanuonnas cuctema Windows 7 Home Basic | Knrou: 8W87P-R7TQ3-DBMQW-PMT6F-3K93J




Antusupyc Kaspersky Endpoint Security Horosop Ne 14-3K-2020 ot 06.07.2020r.
OducnHoe npunoxenue Libre Office CB000j1HO pacrpoctpansemoe 110
Apxusatop 7-Zip CBobonHO pacnpoctpansiemoe [10
bpaysep nzobpaxenuii Fast Stone ImageViewer CBobonHO pacnpoctpansiemoe I10
PDF punep Foxit Reader CBo00j1HO pacmpoctpansemoe 110
Menua npourpsiBarens VLC mediaplayer CBobonHO pacnpoctpansiemoe [10
3amnuck auckos Image Burn CBo00oj1HO pacnpoctpansemoe 110
DJVU 6paysep DjVuBrowser Plug-in CBo0osiHO pacnpoctpansiemoe [10

[Tpu peanuzanuu TUCIUTLIAHBI C IPUMEHEHHEM (YaCTUYHBIM ITPUMEHEHUEM )
IUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA NCIIONB3YIOTCS:

— BeOuHapHas miargopma Zoom (morosop 6/H ot 10.10.2020 r.);

— Habop BeO-cepBucoB MS office365 (Gecrmatnoe 10 nmns yueOGHBIX
3aBeneHuit https://www.microsoft.com/ru-ru/education/products/office);

- cucrema AIIEKTPOHHOTO oOy4eHHUs Moodle (cBOOOAHO
pacnpoctpansemoe [10).

10. Mubie cBegeHuss OTCYTCTBYIOT



https://www.microsoft.com/ru-ru/education/products/office

Ipunoxenue 1

(I)OHII OLHECHOYHBIX CPEACTB AJIA IIPOBEACHUHA HpOMe)ICYTO‘lHOﬁ arrTeCcralnumu

Oﬁyqamumxcn o AMCIUIIJIMHE

Ilacnopm ¢ghonoa oyenounwvix cpedcmes no OUCYUnIUHe 0 NPOMENCYMOUHO20

KOHmMpoOJisl ycneeaemocnu

Ne n/mt KonTponmupyemsie paznenst | Kox koHTposmmpyeMon HanmenoBanue
JUCLUIUIAHBI (PE3YJIbTaThl KOMITETEHIIUH (UK €€ OIICHOYHOTO
10 pazjesiam) 4acTH) cpeacTBa

1. VYyenue o crpoeHue OIIK-2 3auer
BEILIECTBA. YUEHHUE O OK-7

TePUOINYECKOM U3MEHEHUH
CBOMCTB DJIEMEHTOB U UX
coeqUHEHNN

2. OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUSI XUMUYECKHUX
IIPOLIECCOB

PactBopbl. XuMuueckui
3 aHaIu3

4 OcCHOBHBIE TOHATHUA

OPraHN4eCcKON XUMUH

5 [Ipuxknagnas xumust

TPEBOBAHUSA K PE3YJIbTATAM OBYUEHUS IO YUEBHOM

JTACHUILINHE
HNupexc Conep:xanue DJ1eMeHTbl KOMIEeTEeHINH Hupekc
KOMIIEeTEeHINH KOMIETEeHIUH JJIeMEeHTa
OIIK 2 Bnanenue 0a30BBIMH | 3HATH
3HAHUSIMH

(byHIaMEHTAJIBHBIX pa3/eioB
(u3MKK, XUMUU ¥ OUOJIOTHH
B 00bEME, HEOOXOIMMOM JIJIS

OCBOCHUS ¢u3nIecKux,
XUMHAYECKHUX u
OMOJIOTUYECKMX OCHOB B
DKOJIOTHUH u
MIPUPO/IOTIONB30BAHNS,

METOHaMU XUMHAYECKOTO
aHalu3a, 3HAHUSIMU 0

COBPCMCHHBIX




JMHAMMYECKHX TpoIeccax B
mpupoae u TexHochepe, o
coctostHUM Teochep 3emn,
SKOJIOTMM W DBOJIOLMA
ouocdepsr, TII00ATBHBIX
9KOJIOTMYECKHUX Ipodiemax,
MeToIaMH 0TOopa M aHaiu3a
TeONOrHueCKUX u
OHMONTOTHUECKUX TpodiieMax,
MeToIaMH 0TOOpa M aHan3a

TeONOTHYECKUX u
OMONOTMYecKUX  Mmpod, a
TaKKe HaBBIKAMH
UICHTU(DUKALIMH U OTUCAHUS
OMOJIOTHYECKOro

pa3HOoOOpa3us, €ro OLEHKH
COBPEMEHHBIMH ~ METOJAMHU

KOJIMYECTBEHHOH 00pabOTKM
nHbopManuu

3HaTh MECTO XMMUH B cHCcTeMe HayK, ocHOBHbIe | OITK2 31
3aKOHBI ¥ TEOPETHYECKHE OCHOBBI XUMHH,
Meroapl  monydeHus U uccienoanus | OIIK2 32
XUMUYECKHUX BEIIECTB U PEaKIHii,
OIIK2 33
0a30Bble 3HAHUS (QyHIAMEHTAIIBHBIX Pa3/eoB
XUMUH, HEOOXOIMbIE Jingss OCBOCHM S
XMMHUUYECKHX OCHOB KOJIOTHH
YMmeTb
UCIIONB30BaTh TeopeTndyeckue 3HaHusd Ha | OIIK2 V1
MpaKTHKE.
ITpoBonute  naGopatopHele  uccnenoBanus | OIIK2 Y2
XMMUYECKHX CBOICTB BEIUECTB, BbBIIBIATH
3aKOHOMEPHOCTH B CBOMCTBaX U CTPOCHHHU
BEILIECTB
BBISBIIAATH 3aKOHOMEPHOCTH B cBoWctBax H | OIIK2 V3
CTPOEHMH BEILECTB, IPOrHO3UPOBATh CBONCTBA
BEILIECTB, UCXO/S U3 CTPOEHMUS.
BJaJeTh
HaBbikamu penieHus: KOHKPETHBIX OIIK2 B1
MPaKTUYECKUX 3374 U UCCIIE0BATENbCKON
paboThI.
METOJaMH XMMHYECKOTO aHaJIn3a OIIK2
B2
MeToIaMHt 0TOOpa M aHAIN3a XUMHUIECKIX OIIK2
pod B3
OK-7 CriocoOHOCTBIO K | 3HATh
CaMOOpraHu3alnuu u
camMo00pa30BaHHIO
CoBpeMeHHBIH XUMHYIECKHH SI3bIK, OK-7
CHCTEMaTH3aLMI0 U HOMEHKIIATYPY 31
COEMHEHU
KauecTBeHHBIN U KONMYECTBEHHBINA COCTAB OK-7
BEIIECTB 32
Crioco0BI TOKa3aTenbCTBA CTPOSHHS BEIIECTB OK-7
C HCTIOJIb30BAaHNEM COBPEMEHHBIX (H3HUKO- 33

XUMHUYCCKHUX MCTOO0B

yMeThb




IIpornosupoBate cBoiicTBa coeauHeHnid Ha | OK-7
OCHOBE  DJIEKTPOHHBIX MpeAcTaBleHHA o | Y1
CTPYKTYp€ BEILECTB,

OnpenensTbCynHOCTh XUMHYECKUX OK-7
MPOLIECCOB, YCIOBUM UX MPOTEKAHNU, y2
MEXaHH3M pPeaKnunii, BOSMOXXHOCTh
YIIPaBJICHUsI XUMUUECKUMH ITPOLIECCAMU

OIpeIeNIATh BO3MOXKHOCTh OK-7
PalMOHAIBHOTO UCIIOB30BAHUS y3
€CTECTBEHHOHAYYHBIX 3aKOHOB B Pa3JIMYHBIX
obnacTsx HayKH u

TEXHHUKH;

Baagern

HaBpikaMy npuMeHeHUs] UMEIOIIMXCs 3HAaHUH OK7

MIPY BBITIOJTHEHUH CUHTE30B U PELICHUHN B1
pacueTHBIX 3a7au

CaMOCTOSITENIbHBIMU OK7
HaBbIKaMH pabOThI Ha B2

COBPEMEHHBIX MpUOopax,
HCIIOJIb3YEMBIX JIJISI
HpOBe}ICHI/IH Hay‘lHI)IX
HCCIIENOBAHUN U crIOCO0aMHU
00pabOTKHU MOTy4eHHOM

undopmanu,
MpaBUIaAMHU OK7
0e30macHOro oopalieHus ¢ B3

XUMHUYCCKUMHAU MaTepI/IaHaMH C y"-ICTOM ux
(U3NUECKUX U XUMHYECKHX CBOWCTB,
CITIOCOOHOCTBIO

MPOBOJIUTH OLCHKY

BO3MOXKHBIX PHCKOB;

KOMILIEKT OLIEHOYHBIX CPEJCTB JJ151 IPOMEXYTOYHOM
ATTECTAIINMA (3AYET)

*CO}JCP)K&HPIC OLICHOYHOI'0 cpeacTea HNHaexc oneHuBaeMou
KOMIIETCHIIMHU U €€ 2JICMCHTOB

OcHOBHBIE TOHATHA W 3aKOHBI crexuomerpuu. Artomubie u | OIIK 2 B2
MoneKyisipHeie  Macchl. Momb.Iloctostnass  ABoraapo. 3akon | OIIK 2 V1
SKkBHBaJeHTOB. DaKTOp SKBUBATEHTHOCTH. ATOMHBIE W MomsapHble | OK-7 32
Macchl 9KBUBAJICHTOB. OK-7V2

Pa3Butne npencraBneHnit 0 CI0XKHON cTpykType atoma. Senenne | OIIK- 2 B3
paaroakTUBHOCTH. Monenu atoMa. ATOMHBIE CIIEKTPHI OIIK-2 32
OIIK-2 V1
OK-7 32
OK-7V2




3 Haxoxnenue snekrpona B arome. [loctynatel bopa. YpaBuenue | OIIK-2 33
[Ipemunrepa. IpencraBnenue o0 anmekTpoHe Kak o wacture u | OIIK-2 V2
BonHe. [lpuHimmn HeompenenenHoctn IeitsenOepra, ypasuenue | OIIK-2 B3
BonHbI [le-bpoiiist. DnektponHoe o0mako. OK-7 32
OK-7VY2
4 3amojHEeHHE ANEKTPOHHBIX oOonmouek B aromax. [lpmaimmn | OIIK-2 31
HauMeHblIel sHepruy, npuHuun [aymm, npasuno I'yana (Xynna), | OIIK-2 V2
npasuia Kieukosckoro. ITpuBectu mpumepsl. OIIK 2 B3
OK-7 32
OK-7VY2
5 KBanroBo-mexanudeckass Teopust crpoeHus atoma. KaanroBsle | OIIK-2 32
guciaa. Dopma u opueHrarms opoOurtaneid. Ilpuwammmn [laymm. | OIIK-2 V1
[IpaBuno XyHna. OIIK-2B2
OK-7 32
OK-7VY2
6 OCHOBHBIE TUIIBI XUMUYECKOH cBA3U. OTINYUTEIbHBIE OIIK-2 33
0COOCHHOCTH MOHHOM CBSI3M OT APYTUX CBsi3ell (KOBaJIeHTHOM, OIIK-2 V3
MeTayundeckoii). CyIecTByeT i B IPUPOIC YUCTAsi MOHHAS OIIK 2 B1
cBs3b. Korya xumuueckast cBsi3b cuntaercst noHHoi? [Ipuseaure OK-7 32
NpUMEpbI COeAMHEHUH C MOHHOM CBsA3bt0. OOMEHHBIH U JOHOPHO- OK-7V2
aKIENTOPHbII MeXaHU3M 00pa3oOBaHHMs
7 Teopust rubpuauzanmu. Bunsl rubpuanzanuu. [pumepst. B wem | OIIK 2 31
OTPaHUYEHHOCTh JaHHOU Teopuu. OcHoBHbBIE monokenus teopun | OIK 2 V1
ruopuanzanuy.  Kak  Teopus  ruOpummsaimu  oObsicaser | OIIK 2 B2
MPOCTPAHCTBEHHOE CTPOCHHE MOJeKyn (Ha mpumepe Monekynsl | OK-7 32
aMmMmuaka)? OK-7 V2
HampasnenHocts koBasieHTHOH cBsi3U. [lepekpbiBanne
HeruOpuaHbIX opOuTasel. OCHOBHbIC XapaKTEPUCTUKH CBSI3H :
JUIMHA, SHEPTUsl, BaJIEHTHBbIE YIUIbL. [1oNspHOCTD CBSI3H.
JIMTOIbHBIN MOMEHT CBS3U
8 CkopocTh  XMMHYECKOM peakiuu. 3aBUcUMOcTh KoHCTaHThl | OITK2 31
PEaKLuK OT YHEPreTH4ecKoro u crepuueckoro paxropos. [oustue | OIIK 2 B2
00 aKTHBHOM KOMIUIeKce. DHeprus aktuBanun. Kakos ¢pusnueckuit | OIIK 2 V1
CMBICII KOHCTaHTHI CKOPOCTH pEeakIliH, OT Kakux mapamerpoB oHa | OK-7 32
3aBUCHT. OK-7V2
9 OOpatuMocTh XHUMHYECKH peakuuid. 3akoH neiictBus Mace. | OITK-2 33
KoncranTa paBHOBeCHS. OIIK-2 V3
KoncranTa paBHOBecHs B peakuuu ruaponusa. GakTopsl, OIIK 2 Bl
BIUSIOIIME HA PABHOBECHE peakImu ruapomusa. [loscHuTs Ha OK-7 32
puMepax OK-7V2
10 OHeprusi  aktuBaumd. [loscHuts  momatHe  rpaduuecku. | OIIK 2 B3
Karanmsaropsr n uarndutopsl. Mexanusm ux neiictsust. [loscants | OIIK-2 32
rpadpuuecku. Kartamu3. ['omoreHssrii u rereporennsii katamms. | OIIK-2 V1
Buonornueckue xkaranu3aTopsl. [IpuHImIT UX OEHCTBUSL. OK-7 32
OK-7VY2
11 OO6mme cBenenus o pacrBopax. Kiaccudukamms no arperataomy | OINIK-2 31
COCTOSIHHUIO, APYrUM mpu3HakaMm. PactBopurenn. PactBopumocts. | OIIK-2 V2
PacTBOpPBI 2NIEKTPOIUTOB U HEITEKTPOIUTOB. OIIK 2 B3
OK-7 32
OK-7V2
12 PactBOpEI Kak (a3bl mepeMeHHOro coctaBa. [lonmkenne napnenns | OIIK-2 32
rmapa pactBopuTens Hajy  pactBopoM. 3akoHel  Payms. | OIIK-2 V1




O0ynmuockonust n kpuockonus. ®usndeckuit cMpicn 30ymmo — u | OIIK-2 B2
KPUOCKOIIUYECKU X IIOCTOSIHHBIX. ®usuko-xumuueckoe | OK-7 32
OOBSICHCHUE JIAHHBIX SBJICHUIMA. OK-7V2

13 MexMoneKynsapHbie B3aUMOJICHCTBHUSI: opueHtanuonusie, | OITK-2 33
WHIYKIHAOHHBIE, JIACTIEPCUOHHBIE. Bonoponnas cBsa3p. | OIIK-2 V2
OOpa3zoBanue, »9Heprus cBsizu. Buyrpumonekymspuas u | OIIK-2 B3
MEXMOJICKYIISIPHBIC CBs3W. BojopojHas cBs3p B Oumonormyeckux | OK-7 32
00BeKTax. OK-7VY2

14 PactBopel anmekrponuroB. CuibHble W cimabbie amekrponuthl. | OIIK-2 31
KoHcTaHTa 1 crenens aucconmanuu ciadoro anexrponura. 3akoH | OIIK-2 V2
pasbaBnenus  OctBanbna. AxkTuBHOCT H  kod(d¢umment | OIIK 2B3
AKTUBHOCTH. OK-7 32

OK-7VY2

15 Crenenp aucconanmu  3JekTpoauToB. CunbHbie U ciabwie | OITK-2 32
SJIEKTPONUTHI. DAKTOPHI, OIIK-2 V1
BIIMSIIOLIME Ha CTENeHb auccouuanuu. Kaxyiascs crenens OIIK2 B2
JUCCOLMAIIUU OK-7 32

OK-7VY2

16 PacTBopHI 3JIEKTPOJIUTOB. Teopus anexkrponutuueckoit | OIIK-2 32
nucconmanuu. M3oronnueckuin OIIK-2 V1
k03 durueHt, ero ¢pusndyeckuii cMpici. CTereHb TUCCOIMAIINH. OIIK-2 B2
CuiibHbIe U c1a0ble AIEKTPOIUTHI OK-7 32

OK-7VY2

17 Bona kak BaxHeumuii pactBoputenb. Monnoe mnpousseaenue | OITK-2 33
BOIbl. BomopomHelii ¥ THApOKCHIBHBIA  mokaszaTtenw, wux | OIIK-2 V3
B3aMMOCBA3b. MeTosbl n3mMepenus pH. OIIK 2B1

OK-7 31
OK-7V2
18 Bydpepusie pactBopsl, ux tunsl. Ilpuxnun neiictBus Oydepnsix | OITK-2 32
pactBopoB. bydepnas OIlK-2 V1
€MKOCThb OIIK2 B2
OK-7 32
OK-7V2

19 I'mpponus coneit. MonHele ypaBHeHMs peakiuii rugponusa. | OIIK2 31
@DaxTophl, BIMAIONIME Ha cTemeHb ruaponmsa. Koncranta u | OIIK 2 B2
CTeTleHb THAPOIH3a. OIIK-2 V1

OK-7 B2
OK-7V2

20 OcHOBHBIE TIOJIOKEHHSI TEOPHH XuUMHUecKoro crpoerus A. M. | OIIK2 33
BbytnepoBa. Kinaccudukamums opranuueckux coeamnenuit. Tumbr | OITK2 Y2
XIMHYECKON CBS3M: KOBAJEHTHAas W WOHHAsA (ux oOpasoBanume). | OIIK-2 B3
Honsgpuzyemocts u momsapm3anms cBs3edl. Muanykumonssit u | OK-7 31
Me3oMepHbIit  3ddexTel. BanentHeie cocrosiHus  yraepoaa, | OK-7 V2
KHCIopoaa, azora. IIpocTbie M KpaTHbIE KOBAJIEHTHBIE CBSI3U, MX
CTpOCHHE.

21 [NonsTre o xummdeckon (yHkun. I'omonorus u romonorudeckue | OIIK-2 32
psanel. Knaccudukamus opranmdecknx peakmnuii mo mMexaunmmam: | OIIK-2 V1
ANEeKTpOPUIbHEIE, HYKICOQMIbHBIE W paaukanbHble peakmum | OIIK-2 B2
3aMeIIeHuUs U PUCOSANHEHU. | 'oMo- 1 reTeponuTinaeckuii pa3pe | OK-7 32
KOBAQJICHTOH CBSI3U. THITBI IPOMEKYTOUHBIX YacTull: KapOkaTroHsl, | OK-7 V2

Kap6aHI/IOHLI, CBO60,Z[HBIG paauKaIbl. Hx CTpOCHUC, CTa6I/IJ'II/I3aIII/I$I.
Onruueckas N30MCpUA OPraHNICCKUX CO@ﬂHHeHHﬁ.




22 Anxanel. ['omomormueckuii  psan.  Msomepusa. Ilepsuumssni, | OIIK-2 32
BTOPUYHBIH, TPETUYHBIHN aTOMBl  yIVIepoJa. Anxunsl. | OIIK-2V1
Homenknarypa ankanoB. Ctpoenue ankaHoB. Terpa3dapuueckas | OIIK-2 B2
Mozens Monekynsl Merana. Ilpupoma o-ceszer C—-C u C-H. | OK-7 31
Kondopmanmu ankanoB. XuMmudeckne cBoiicTBa ankaHoB: | OK-7 V2
raJloreHupoBaHue (paJuKaJbHBIH MEXaHU3M, IHOHSATHE O IIEMHBIX
peakuusix). PeaknmoHHasi CloCOOHOCTh M HANpaBlICHUE PEaKIHi
3amenienus. [Tuponus. Okucnenue.

23 Agnxensl. ['omonornyeckuii psa. M3omepusa. Homenknatypa. OIlK-2 32
CTpocHuE aJIKEeHOB. XapaKTepUCTHKY oJe(puHOBOM cBsi3u. [luc- u | OIIK-2 V1
TpaHC- U30MEPHUS AJIKEHOB U UX MPOU3BOAHBIX. OKUCICHHE OIIK-2 B2
AJIKCHOB: 00pa30BaHHUE TITHKOJICH, STTOKCUUPOBAHUE, OK-7 32
030HUPOBaHUE (MCIOIB30BAHUE TS aHAIN3a TOoKeHust qBoriHoi | OK-7 Bl
CBSI3M), OKHCIIEHUE C pa3pbIBOM ABOHHON cBs3H. [lomyuenue
AJIKEHOB JIETH/IPOraJIoreHUPOBaHUEM TaJIOTeHAIKaHOB,
jgerunparanueit cnuptos. [IpaBuio 3aiineBa

24 Anxussl. ['omonornyeckuit psa. M3omepus. Homenknarypa. OIlK-2 31
Crpoenue ankuHoB. Xapakrepuctuku -C=C- csizu. CH- OIIK 2 B2
KHUCJIOTHBIC CBOMCTBA aJIKMHOB: 3aMeEIlEHHE HAa METaJlI, OIIK2 V1
NpUCOEIMHEHHE K anbierunam u keronam (dasopckuii). OK-7 31
XYUMHYECKUE CBOMCTBA AJIKUHOB: THAPUPOBAHUE, IPUCOECIUHEHUE OK-7 B2
raJIoreHOB, TaJIOTEHBOAOPOIOB, BoAbI (peaknus Kydeposa).

25 H3omepust 1 HOMeEHKIIaTypa Npou3BoAHbIXx Oenzona. Crpoenume | OITK-2 33
Oenzoma. VYcinoBus apomartuueckoro cocrosiHus  (mpaswio | OINK-2 V2
Xiokkens). XiopupoBaHue Toiyosla B OokoByko 1enb u sapo | OIIK 2 B3
(ycmoBmsi, MexaHusMmbl). Bpenmenme ammnpHoW Tpynmel B | OK-7 33
apoMatudeckoe sapo (Ppunens-Kpadrcea). Ponb kucnor Jistonca B | OK-7 V2
9TO  peakuu. Peakuum  3J€KTPOPUIBHOIO  3aMEILCHUS:
rajJoreHMpOBaHUe, HUTPOBaHUE, CYIb(UPOBAHIE aPOMATHIECKOTO
aapa. MexaHu3M 3JIeKTPOQHIEHOTO 3aMEeICHUS.

26 W3omepus 1 HOMEHKIIATypa NPOU3BOAHBIX OeH301a. CTpoeHue OIIK-2 32
OeHzomna. Y CIoBUS apOMaTHIECKOT'0 COCTOSHUS (IIPaBUIIO OIIK-2 V1
X1okkels). XJIOpUPOBaHUE TOIYONIa B OOKOBYIO 1I€Mb U SIIPO OIIK-2 B2
(ycmoBust, MexaHU3MBI). BBeieHre aliuIbHOM TPy B OK-7 33
apoMatudeckoe sipo (Opunens-Kpadrea). Ponb kucior JIbtonca OK-7V3
B 3TOM peakiuu. Peakuuu 2nekTpoMIIbHOTO 3aMelIeHHS:
raJoreHMpOBaHUe, HUTPOBAaHUE, CYIb(QHUPOBaHHE apPOMATHIECKOIO
sapa. MexaHu3M dJIeKTPOHIEHOTO 3aMEIICHHUS

27 Knaccudukamms, wusomepuss u HOMeHKIaTypa omHoaToMHbIX | OIIK-2 31
crmpToB. Xapakrepuctuka cBmedr C—O m O-H B cmmprax. | OIIK 2 B2
Bomoponmuast cBs3p m ee BiuusHMe Ha (usndyeckue cBoiictBa | OIIK 2 V1
cmptoB. llomydenwe mpenenpHBIX OOHOATOMHEIX crmmpToB | OK-7 31
THOpaTanield  alKkeHOB, THAPOIM30M anlKwi- TajoreHunoB, | OK-7 V2
BOCCTAHOBJIGHHEM  QNBJCTHIOB M KETOHOB, C  IOMOIIBIO
MarHMHOpPraHUYECKUX COEJUHEHHH. 3aMeIleHne THAPOKCHIAa Ha
rajioreH B cuprax. Y ciaoBus. MexaHusm.

28 Ocuonpl.  KoHnencammst ¢ anpaeruaamu, ponb  kucimotHO- | OITK2 33
ocHOBHOro Karamm3a. ®Dernondop- wmampaerumasle cmonsl. | OITK2 V2
CpaBHEHHE KHCIOTHBIX CBOMCTB (peHONOB M cruptoB. Peakmmum | OIIK 2 B3
(eHONMBHOTO THAPOKCHIA: OOpa3zoBaHWe (QEeHONATOB, mpocThix U | OK-7 33
CIIOKHBIX 3¢upoB. Peakmmm smexrpodunpHOro 3amemenus y | OK-7 B2

(heHOOB 1 UX OpHeHTaIus (TaJIOTCHUPOBaHIEe, HUTPOBAHHUE).




29 Ansnerunsl. Ketonsl. TI'omonormueckue psasl. Msomepus u | OIIK-2 32
HOMeHKJarypa. [lonyuenue anpaerunoB u keroHoB okucieHueM | OIIK-2 V1
CIUPTOB, THUIPOJIM30M JIUTAJIOT€HAIKAaHOB, M3 KkucioT u ux | OIIK-2 B2
npon3BonHbIX. CTpoeHME W XapakTepucTHKH KapOoHmnbHOH | OK-7 32

rpynmbl.  [amoreHupoBaHue — OKco-coequHeHMH (Mexanu3Mm). | OK-7 V2
BoccraHoBneHHe U OKUCTIEHHE aIbAETUI0B U KETOHOB.

30 Peakuyy HyKII€OpHIHLHOTO TPUCOSTMHEHHS IO KapOOHWIEHOM OIlK-2 32
TpyNIIe CIIUPTOB (aLeTany, KeTalld ¥ UX THAPoin3). Peakimm OIIK-2 V1
OKCOCOEIMHEHUH C y4acTHEM 0-BOJIOPOAHOrO aToMa: ajpaonbHo- | OINK-2 B2
KPOTOHOBasI KOH- JIeHCaIHsl (KUCIIOTHO-OCHOBHOM KaTasus, OK-7 32
MexaHu3M). BzanmopeiicTBre KapOOHMIIBHBIX COSANHEHUH ¢ OK-7V2

aMMHUaKOM, TUAPOKCUIAMUHOM, THAPA3UHOM U
(beHmTHApPa3THOM. MeXaHU3M

31 Knaccudukanms, nzomepust 1 HOMEHKIIaTypa kapOooHoBbIX kucioT. | OIIK-2 32
CrpocHHe KapOOKCWIBHOM Tpymmel u  kapOokcuinat-wiona. | OIIK-2 V1
Kucnorusie cpoiictBa. Koncranra auccormanuu u mokasarens | OINK-2 B2
pKa. BimsHue 3amecrureneii Ha xkucnotHocTh. KapOonoseie | OK-7 32
KHCIJIOTBI M UX ITPOU3BOJHBIE B IIPUPOIE. OK-7V2

32 Crpoenue nunuaoB W xupoB. [Tomydenne kapOonoBbix kucioT | OITK-2 31
OKHCIIEHHEM YTJIEBOJIOPOAOB, CIHMPTOB, alblaeruaoB, ruaponusom | OIIK 2 B2
HUTPWJIOB U CJOXHBIX JdupoB, uepe3 Marnuiiopranumdeckue | OIIK 2 V1
coenuHeHus. Crepeomzomepuss MOJIOYHOW M BUHHOW KkucioT. | OK-7 31

Onantromepsl. [uacrepeomepbl. Mesodopma. Pamemarsr u | OK-7 V2

paszeneHue.
33 Kpaxman. Kneruatka. Ctpoenue u Ouonormdeckast ponb. ITyrm | OIIK2 33
XUMHUYECKOH nepepaboTKH KIIETYaTKH. OIIK2 V2
OIIK2 B3
OK-733
OK-7VY2
34 Krnaccudukanus, n3oMepus 1 HOMEHKIAaTypa KapOOHOBBIX kucioT. | OIIK-2 32

CrpoeHune kapOOKCWIbHOW Tpynmbl u  KapOokcwiar-wona. | OINK-2 V1
Kucnorusie cBoiictBa. Koncranta muccommamuu u mokasatens | OITK-2 B2
pKa. Buusinue 3amecrtureneii Ha kucinotHocTb. KapOonoseie | OK-7 32
KHCIIOTHI M UX IPOM3BOIHBIE B TIPUPO/IE. OK-7V1

KPUTEPUU OHEHUBAHUSA

«3aYTEHO»:

— OLCHKAa COOTBCTCTBYCT IMOBBIIICHHOMY YPOBHIO U BBICTABJIACTCA o6y11afomeMyc;1,
€CJIM OH FJ'Iy6OKO H IIPOYHO YCBOUJI HpOFpaMMHLIﬁ MaTcpurall, MCYCPIIbIBAOIIEC, ITIOCIICI0OBATCIILHO,
YCTKO H JIOTHYCCKHU CTpOﬁHO €ro usjiaracTt, ymMmeceT TCCHO YBA3BIBATH TCOPUIO C HpaKTHKOﬁ,
CBO6OI[HO CIIPaBJEICTCH € 3ala4aMU, BOIIPOCAMU U APYT'UMHU BUJAMU ITPUMCHCHU A 3H3.HI/II71, 11105 (S
HC 3aTpyAHACTCA C OTBCTOM IPpHU BUAOU3MCHCHUU SaﬂaHHﬁ, HCIIOJIB3YET B OTBCTC MaTCpUall
MOHOFpa(quCCKOﬁ JIATCPATyphbl, IIPABHUIIBHO 000CHOBBIBAET IIPHUHATOC PCHICHUC, BJAIACCT
Pa3SHOCTOPOHHUMH HABBIKAMHU U IPUEMAMMU BBITIOJIHCHUS IIPAKTUYCCKUX 3a/1a4.

- OICHKAa COOTBCTCTBYCT IMOBBIIICHHOMY YPOBHIO U BBICTABJIACTCA o6yqa10meMyc;1,
€CJIK OH TBEPAO 3HACT MaATCpuajll, 'paMOTHO W IO CYHICCTBY H3JIara€t €ro, HE JOITyCKasa
CYIICCTBECHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC HJIK BBIIOJIHCHUN 3a,I[aHI/II>'I, IMPpaBUJIBHO
MPUMCHACT TCOPCTUUCCKHUC MOJIOKCHUA ITPU PCHICHUU ITPAKTUYCCKUX BOIIPOCOB U 3a/la4, BJIIAZICCT
H606XOI[I/IMBIMI/I HaBbIKaMU U IIPUEMaMH UX BBITIOJIHCHUA.

- OLICHKa COOTBCTCTBYCT IMOPOTOBOMY YPOBHIO M BBICTABJIACTCA o6yqa101ueMyc;1,
€CJIM OH MMCECT 3HAHUA TOJIBKO OCHOBHOI'O MaT€puajia, HO HC YCBOUJII €TO neTaneﬁ, AOITYCKacCT



HETOYHOCTH, JIEMOHCTPUPYET HEIOCTaTOYHO TMpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS
JIOTUYECKOM IIOCIIEIOBATEIbHOCTY B H3JI0KEHUM IPOTPAMMHOIO MaTepualla, HCIBIThIBACT
3aTpyAHEHUs NPH BBHITIOJHEHUHU MPAKTHUECKUX padoT.

«HE 324YTEeHO»:

— OIICHKA BBICTABJSETCSI OOydaroleMycs, KOTOpPbI HE JOCTHraeT MOpPOroBOro
YPOBH$, IEMOHCTPUPYET HEMOHUMAaHUE MTPOOJIEMBI, HE 3HAET 3HAUUTENBHON YaCTH IIPOrPaMMHOIO
Marepuaia, JONYCKAET CYILIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMU
BBIINIOJIHSET MPAKTUYECKUE PaOOTHI.



MHUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3SOBAHUS
POCCHMCKOM ®EJEPAIIUU

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHNWA

«Ps3aHcKkmil rocygapcTBeHHbIN yHUBepcuTeT MeHH C.A. EceHnHay

YTBepxkaao:
JlekaH ecTecTBEHHO-reorpaduueckoro paxkysiaprera

Y/

C.B. Xernos
«31» aBrycra 2020 r.

AHHOTAIUA padoyel NPOrpaMMbl M CHUILIHHBI (MOAYJIs1)
«Xumus»

HanpaBnenune noaroToBku
05.03.06 Dxosorust ¥ NpUPOIONOIB30BaHUE

Hampasnennocts (mpodusinb)
DkoJorus

KBanuduxarus
bakanasp

dopma o0yueHus
Ounas

Pszaunn 2020



1. IHeab ocBOeHUST TUCIHUIIAHBI

- 06yquHe rpaMOTHOMY BOCHPUATHUIO XUMHUYCCKUX HBHCHHﬁ, MPOUCXOAAIIUX B OKPYKAOIIEM
Mupe,

- (opMHUpOBaHHE XMMHYECKOTO MBIIUICHHUS, TIOMOTAIOIIETO pEIlaTh BOMPOCHI, CBS3aHHBIEC C
3aKOHOMEPHOCTSIMU MPOTEKAHUS [TPOLIECCOB B XMMUUYECKUX U IPUPOJHBIX CUCTEMAX, B YCTAHOBJICHUH
CBSI3€M MEXIY COCTaBOM, CTPOEHHUEM U CBOWCTBAMU BEIIECTB;

- IOMOYb CTYJCHTaM MO3HATh MaTePUAIIbHBIA MU, 3aKOHBI €r0 Pa3BUTHS, XUMUYECKYIO (hopMy
JBUKECHHSI MATEPUH, 3AKOHBI €€ Pa3BUTHsI, OCBOUTh OCHOBHBIC ITOHATHUS U 3aKOHBI XMMUHU U OCHOBHBIE
3aKOHOMEPHOCTHU MTPOTEKaHUS XMMUYECKUX PEAKIIUN

OCOOCHHOCTBIO TIPOTpaMMBbl  SBISICTCS  (PYHIAMEHTAJIbHBIN XapakTep €€ CoAep KaHus,
HE0OXO0IUMBIN u1d GOpMHPOBAHUS Yy CTYIEHTOB OOLIEr0 XMMUYECKOTO MUPOBO33PEHUS U Pa3BUTHSA
XMMHUYECKOTO MBIIIEHUSA. B mporpamme paccMaTpHBAarOTCS KBaHTOBO-MEXAHHUYECKAs] TEOPHs
CTPOEHHMS aTOMa, OCHOBBI TEOPHH XUMUYECKOMN CBS3M, JHEPIeTUKA XUMUYECKUX PEAKIUH, JIEMEHTHI
XUMHUYECKON KMHETHKH U TEPMOJWHAMUKH, SJIEKTPOXUMHUYECKHE MPOLECCHI, XUMHUS DJIEMEHTOB U UX
COEIMHEHUH, 2JIEMEHTHl XUMHUH OPTaHUYECKUX COECTUHEHUM.

2. Mecto mucuumiinHbl B cTpykrype OIOII
JlucnuminHa OTHOCUTCS K 0a30Boi yactu bioka 1.

Jucuurinaa u3ydaetcs Ha 1 kypce (1 cemectp).

3. TpynoemkocTh  AUCHMIUIMHBI: 3 3aueTHbIX  efauHunb, 108
aKaJeMHYECKUX YaCOB.

4. I[lnanupyemble  pe3yjbTaTbl  O0y4YeHMs N0  JAUCHUIIHHE,
COOTHECEeHHbIE C IUIAHUPYEMbIMH Ppe3yJbTATAMHM OCBOEHHSI 00pa3oBaTeIbLHOM
NpoOrpaMmbl

[epedeHp MIIaHUPYEMBIX PE3YIBTATOB O0YUYEHHS 110 AUCLUIIIIHHE

Conepxanue B pesynbraTe nzydeHust yaeOHOH JUCHHUIUIMHEBI 00 y4aroIecs
Ne | Homep/unnexc Aep pesy i v i
KOMITETEHITNH (MU €€ JIOJKHBI:
/1 | KOMIIETEHIIMU
sactm) Bnaners
3HaTh YMmerh A
(HaBBIKaAMM)
1 2 3 4 5 6
Branennem 6a30BbIMU
Mecto xumuu B
3HAHUSIMH
CHCTeME HayK
(hyHIaMEeHTaTBbHBIX
OCHOBHBIE 3aKOHBI Hcnons3oBath
pasnenoB GpU3mKH,
U TEOPETHUYECKHE TEOPETUICCKIE
XAMUU 1 OMOJIOTHH B
OCHOBBI XUMHH. 3HAHUS Ha TIPAKTUKE.
00BeMe, HEOOXOTUMOM HaBpIKaMu perreHus
Meronst IIpoBonuts
IIIT OCBOEHHS KOHKPETHBIX
TOTYYEHUS 1 nabopaTopHbIE
(u3nIecKux, MPAKTUIECKUX
HCCIIENOBAHMS HCCIICIOBAHMS
XAMUYECKUX U . 3a1a4 u
XHUMHYECKUX XHMHUYECKHX CBOMCTB .
OMOJIOTHYECKNX OCHOB B HCCJIENOBATEIbCKOM
1. OIIK 2 BEILIECTB K BEILIECTB, BBISBIISATH
SKOJIOTUH 1 N paboThI, MeTOgaAMH
peakuuii. ba3zoBbie 3aKOHOMEPHOCTH B
MIPUPOAONOIH30BAHUS, N XHUMHAYECKOT O
3HAHUS CBOMCTBax U
METOIaMH XUMHUYECKOTO aHalln3a, METOJJaMK
(yHIaMEHTANbHBIX | CTPOSHHH BELIECTB,
aHaIu3a, 3SHAHWSIMH O oTOOpa ¥ aHamm3a
pa3zenoB XUMUH, MIPOTHO3HPOBATH
COBPEMEHHBIX N XUMHYECKHUX TIPO0
HEOOXOIUMBIE I CBOICTBA BEIIECTB,
JTMHAMHYECKUX
OCBOEHUS HCXOIISl M3 CTPOCHUSL.
Tporieccax B MPUPOJE U
XHUMUYECKUX
TexHocdepe, o
OCHOB 3KOJIOTHH
COCTOSIHHH Teocep
3eMIIu, SKOJIOTHH U




SBOITIOIH Orochepsl,

rI100aJIbHBIX
SKOJIOTHYECKUX

0oTOOpa 1 aHaIM3a
re0JIOTMYECKUX U
OHMOJIOTHYECKUX

oTOopa U aHau3a
re0JIOTHYEeCKUX

TaK)Ke HaBBIKAMH
UAeHTU(DUKALIUT 1
OITHCAHMS
OHOJIOrHYECKOr0
pa3HooOpasusi, ero
OIIEHKH COBPEMEHHBIMH

npobJiemMax, MEeToJaMH

mpodIeMax, METOIaMU

OUONIOrHYECKHX MPod, a

MeToJaMHu
KOJINYE€CTBEHHOM
00paboTKK HHp oMLK
Hasreikamu
MPUMEHECHUS

IIporno3zupoBath CHUHTE30B U
CBOIICTBa pelieHuu
COEJIMHEHUH Ha pacUeTHBIX 3a1a4
OCHOBC€ JJICKTPOHHBIX CaMOoCTOATETbHBIMHA
. NPE/ICTABICHUI O HaBBIKAaMH PabOThI
CoBpeMeHHbIT
. CTPYKTYpE BEIECTB, Ha
XUMHYECKHH S3BIK,
Omnpenensith COBPEMEHHBIX
CHCTEMAaTH3aLHIO 1
CYIIIHOCTb npudopax,
HOMEHKJIATypy
5 XUMHYECKHX UCIIONb3YeMBbIX JUIS
COCIIHHCHHIH MNPOILIECCOB, YCIOBUM NPOBENCHUS
KauectBennsrii u p Y p
. UX MPOTEKaHM, HaYy4HBIX
KOJINYECTBEHHBIH . N
Crnoco0HOCTBIO K MEXaHH3M PeaKLui, HCCIIeIOBaHUI U
COCTaB BEILECTB
CaMOOpPTraHU3aLMU 1 BO3MOKHOCTh crocodamu
2. OK 7 Crioco0sI
caMo00pa3oBaHUIO YIIpaBIeHUS 00paboTKu
JIOKa3aTebCTBa o
XUMHYECKHMH HOJTy4eHHON
CTPOEHHS BELIECTB
nporeccamu uHpopmanum,
C HCIIONB30BaHUEM
OnpenensaTs MIpaBUIaAMH
COBPEMEHHBIX
BO3MOXKHOCTb 6e3omacHoro
(usixo- AIMOHAILHOTO oOpareHus ¢
XUMHYECKHX p pal
UCIIOJIB30BaHUS XUMHYECKHMH
METO/IOB
€CTECTBEHHOHAYYHBIX MaTepHalaMH C
3aKOHOB B Y4ETOM HX
Pa3IHYHBIX 00IACTSX bu3nIecKuX U
HAaYKH 1 XUMHYECKHX
TEXHHUKH; CBOMCTB,
CIIOCOOHOCTBIO
NPOBOAUTD OLICHKY
BO3MOXHBIX
PHCKOB,;

UMEIOIINXCS 3HAaHUI
MIPU BHITIOJIHEHUH

5.

3auet (1 cemectp).

Jucuunnmaa

peanusyercs
00pa30BaTEIbHBIX TEXHOJIOTHIA.

9aCTH4YHO C

dopmMa NPOMEKYTOYHOM aTTECTANMM U ceMecTP (bI) MPOXO0KIACHUSA

INPUMCHCHHUCM  JHUCTAHIHMOHHBIX



