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BBOJIHASN YACTb
1. HEJIM OCBOEHUA VYEBHOUN JNCHUITJIMHBI
easiMu M CUMIIJIMHBI SBIISIOTCS

- 00y4eHHE rPaMOTHOMY BOCTIPUATHIO XUMUUYECKUX SIBIICHUM MPOUCXOSIIHNX B
OKpY>KaIoIIeEM MUPE,

- (opMUpPOBAHUE XUMHYECKOT'O MBIIUICHHS, TTOMOTAIOIEr0 PelIaTh BOIPOCHI,
CBSI3AHHBIE C 3aKOHOMEPHOCTSIMU MPOTEKAHUSI MPOLECCOB B XUMHUUYECKUX W
MIPUPOJHBIX CUCTEMAaX, B YCTAHOBJICHUU CBS3EU MEXKIY COCTABOM, CTPOCHUEM U
CBOMCTBaMH BEIIICCTB;

- IIOMOYb CTYJECHTaM II03HATh MAaTEPHUAIbHBIA MHUP, 3aKOHBl €ro pPa3BUTHI,
XUMUYECKYI0 (opMy MABUKEHUS MATEPUH, 3aKOHBI €€ Pa3BUTHSA, OCBOUTH
OCHOBHBIE TIOHSATHS U 3aKOHBI XUMHHU U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX pPEaKIun

2. MECTO YYEBHOM JJUCLMIUIMHBI (MOAYJISI) B CTPYKTYPE OIIOII
BY3A

2.1. TucummnmnHa «Xumus» B cooTBeTcTBUU ¢ @I'OC BO 110 HampapieHUI0 MOATOTOBKH
05.03.02 «I'eorpadus» orHocutcst k 0azoBoii yactu b1.b.8 pabGouero yueOHoro miana
MOJITOTOBKH OakasaBpa.

2.2. Jlng wu3ydeHUsT JaHHOW Y4yeOHOM JUCHUIUIMHBI HEOOXOAUMBI  CIEAYIOIIUE
MPEANICCTBYIONIME JUCHUIUIMHBL B 00bEME IIKOJIBHOTO Kypca MUCIUIUIMHBI XUMUS,
(¢u3MKa, MaTeMaTUKA.

2.3. Ilepedenn mociemyronux y4eOHbIX AUCIMIUIAH, I KOTOPBIX HEOOXOAMMO 3HATh,
YyMETh M BIAJETh YYEOHBIM MaTepuasioM, (OPMUPYEMBIM JaHHOW y4eOHOM
JTUCHUTUITMHON: SKOJIOTHUS

2.4 IlepeyeHb MJIAHHUPYEMBbIX PpPe3yJbTATOB O0y4YeHUS] 1O JUCHMILUIMHE,
COOTHECEHHbIX ¢ IUIAHMPYEeMBIMH  pe3yJbTaTaMHM  OCBOCHHS  OCHOBHOM
npo¢eccuoHAIbHOI 00pa30BaTeJIbHON MPOrPaMMBbI

N3yyenue naHHOW y4yeOHOW IUCHUIUIMHBI HAMpaBiIeHO Ha (POPMUPOBAHUE Y
oOyyJaronuxcs OOIIEKYIbTYPHBIX (OK) (oOmenpodeccuoHanbHbIX- OIIK)
KOMITIETEHIINN:



Howmep

/MHIEK [TepedeHs UIAHUPYEMBIX PE3YIIHTATOB O0YUCHHUS 11O JUCITUTIIIMHE
c B pesynbpraTe n3y4eHns yaeOHON NUCIUTUINHBI 00yJaroiecs JOKHBL:
Ne m/m CopnepxaHne KOMIETSHIMH (M €€ YacTH)
KOMIIE
TeHIH 3HaTh YMeTb Branmers (HaBBIKaMU)
u
1 2 3 4 5 6
OIIK-2 | CriocOOHOCTBIO  HMCIOIB30BaTh  0a30BBIE OCHOBHbIC ~ 3aKOHBI,  TEOPHH, Hcnons3oBate  TeopeTmueckue | Mcmomp30BaTh TEOpPETHIECKHUE
3HAHUS (dhyHIaMEeHTaIbHBIX PasleNoB | MpUHIHIIBI - npasiia | 3HAHAS Ha NPaKTUKe. | 3HAHUS Ha MPAaKTHKE
(U3MKM, XUMUHM, OWOJIOTUHU, D3KOJOTHH B | TEOPETUYECKUX OCHOB XUMHHU. TIposoauTs naboparopusie | TIpoBomuts Maboparopubre
o0beMe, HEOOXOMUMOM  JUli  OCBOGHHS | MeTOmbI momyueHns i ncerefoBanus | UCCICHOBAHMS XMMHYECKHX | MCCIIC/IOBAHMS XHMHECKHX
1 dusccros, o, Groowiccnns, | M senecTy wpen | Sl e wons | sl seners
' 9KOJIOTUYECKHX OCHOB B 06H1f:m (uzmyeckoi aﬂgﬁzzz;;Z‘;ﬁgﬁa’;’;ﬂiﬁggix - BeIIeCT, | CBOFICTBAX ¥ CTpOCHMH
U COIMATLHO-IKOHOMUHECKOH reorpaduu P . HPOTHO3UPOBATh CBOJ{CTBa | BEIIECTB, IPOTHO3UPOBATh
YHOTPeGIAEMbIX COEMHEHUHA. BEILIECTB, HCXO/IS U3 CTPOCHHS CBOIfCTBa BELIECTB, HCXOMS H3
CTPOCHUS
OK 7 | CrocobHOCTRIO K camoopraHu3anmuu U | COBPEMEHHbINH XUMUYECKUH A3bIK, IIpornosupoBatk cBOMCTBA Hapbikamu npuMeHeHus
caM006Pa30BAHUIO CHCTEeMaTH3alUI0 1 HOMEHKIIATYPy COEIMHEeHUI Ha OCHOBE HUMEIOIIUXCS 3HAHU T TIpH
COCIMHCHUHU QJICKTPOHHBIX MPEACTABICHUU O BBIIIOJIHCHUHN CUHTC30B U
KagecTBeHHBII U KOTHYECTBEHHBIN CTPYKTYpE BEILECTB, pELIEeHNHN PacUYETHBIX 3a1a4
COCTaB BCUICCTB OHpeI[eHHTI) CYIIHOCTb CaMOoCTOSITENbHBIMH
Crnioco0Obl J0Ka3aTeabCTBA CTPOCHHUS | XMMUYECKHUX IPOILIECCOB, HaBBIKaMK paboOThI Ha
BEILIECTB C UCIIOIB30BaHHEM YCIIOBHIT UX MPOTEKAHUS, COBPEMEHHBIX IpHOOpax,
COBPEMEHHBIX (PH3UKO-XMMHYECKUX | MEXaHH3M peakiui, UCTIONB3YEMBIX IS
METO/IOB BO3MOXXHOCTB YIIPaBJICHHS NPOBENICHUsI HAYYHBIX
XHUMHYECKHUMH IPOLIeCCaMU HCCIIeIOBAHUIT U crIoco0aMu
2. OrmnpenensaTb BO3MOXXHOCTh 00pabOTKH IOIYYCHHOMN
PaLOHAILHOTO UCIIONB30BaHus | HHGOPMALIUH,
C€CTCCTBCHHOHAYYHBIX 3aKOHOB IpaBUjiaMu
B Pa3JIMYHBIX 00IAaCTAX HAYKH U | O6e301acHOro oOpalieHus ¢
TCXHUKU, XUMHUYECKUMU MaT€puajiaMu C
YYETOM HX
(bI/I3I/I‘IeCKI/IX U XUMHNYCCKUX
CBOICTB, CLIOCOOHOCTBIO
MPOBOJIUTH OLICHKY
BO3MOXHBIX PHCKOB;
3 OK-6 CrocoOHOCTRIO PabOTaTh B  KOJUICKTHBE, | 3HATh NPEJICTABJIEHHS O CTPYKTYpE CTpOHTH U UCTIONB30BAT DKCIepUMEHTAIBHBIMH

TOJICPAHTHO BOCIIpUHUMaAs COIIMAJIbHBIC,

XHUMHKO -T€ XHOJIOTHYCCKUX CHUCTEM,

XUMHYCCKHUEC, MATCMAaTHYCCKUC

HaBbIKaMH IIPU BbBIITIOJIHCHU N




STHUYECKHUE,
KYJIBTYPHBIC Pa3ITHUus

KOH(ecCHOHATbHBIC u

OCHOBHBIC HAIIPaBJICHUS CHHTE3A,
MPOM3BOJICTBA BAKHEUIIINX BEILECTB,
3Hatb Hay4YHO-TEXHHYECKHE
npoOIeMBI XUMUH, OCHOBHBIE
HalpaBJIeHHUs] CHHTE3a, IPOU3BOJICTBA
B)KHEWIINX BELIECTB,

Ob6nacTv IpUMEHEHUS XUMHAH

B Pa3iIMYHBIX OTPACIIAX HAPOIHOTO
X03siicTBa

Y UMHUTAIMOHHBIE
MO/IEIIH;

OnpenensiTb

BO3MOKHOCTB

PaIMOHATHLHOTO HCIIOJIh30BAHUS
€CTECTBEHHOHAYYHBIX

3aKOHOB B Pa3IMYHBIX

00yacTs X HAyKH U TEXHHUKH;

OnpenensaTh HAYIHO-
TEXHUYECKHE MPOOIEMbI XUMUH,
OCHOBHBIC HAIIPaBJICHUS
CHHTE3a, IIPOU3BOICTBA
Ba)KHEHIIINX BEIIESCTB

1abopaTopHBIX paboT
HaBpIkamu ucnosnbp30BaHus
MPOTPaMMHBIX CPEACTB U
paboThl B KOMITBIOTEPHBIX
ceTsx

s pekTuBHO

XUMHUYECKHUM aIllapaToM,
METOJIaMH H

MeTtonamu u

METOIUKaMH HEOOXOIUMBIMU
U IpoeCcCHOHATBHOM
JIeSITEIbHOCTH

2.5 Kapra xoMrneTeHIni AUCIUTITNHBL.

KAPTA KOMINETEHIAN TN CIUTNITAHBI

HAMMEHOBAHUE JUCHUITIMHBIL: XuMuUst

Llens AUCUUIITMHBI

- 06y‘ICHI/I€ IrpaMOTHOMY BOCIIPUATHIO XUMHUYCCKUX SIBJICHHI MPOUCXOAIHNX B OKPYXXAKOIIEM MHUPCE,
- (I)OpMI/IpOBaHI/Ie XUMHUYCCKOI'0 MBIIUICHUS, TIOMOTAaOIICTO pelIaTh BOIPOCHI, CBA3aHHBIC C 3aKOHOMCPHOCTAMUA HNPOTCKAHUA MTPOLUECCOB B XUMHUYCCKUX U
MNpUPOAHBIX CUCTEMAX, B YCTAHOBJICHUUN CBsI3eH MEKAY COCTaBOM, CTPOCHUCM U CBOICTBaMH BCIICCTB,
- IOMOYb CTYACHTAM IO3HATHh MaTGpI/IaJ'ILHHﬁ MHDP, 3aKOHBbI €ro pa3BUTHA, XUMHYCCKYIO (I)OpMy JABWIKCHUSA MATCPUH, 3aKOHBI €€ pa3BUTUA, OCBOUTH
OCHOBHBIC TIOHATUA U 3aKOHBI XUMHUU U OCHOBHBIC 3aKOHOMEPHOCTH MPOTCKAHUA XUMUYCCKUX peaKuHﬁ

B mporiecce 0CBOCHUS TaHHOMN MUCIMIUIMHBI CTYCHT (DOPMHUPYET U AEMOHCTPUPYET CIICIYIOIIUE

OO1meKynbTypHbIE KOMITCTCHIIHH:

KOMIIETEHLIUN

HepequL KOMITIOHCHTOB

TexHonoruu
(dhopmMupoBaHUs

(DopMa OL€CHOYHOI'O
CpCACTBa

YPOBHI/I OCBOCHHA KOMIIETCHIIMHN

UHJEKC [ ®OPMYJIMPOBKA




OIIK-2

CriocoOHOCTBIO
HCII0JIb30BaTh 0a30BbIE
3HAHUS
(hyHIaMEHTAIBHBIX
pa3zenoB QU3NKH,
XHAMUH, OMOJIOTHH,
9KOJIOTHH B 00bEME,
HEOOXOIUMOM JIsI
OCBOCHHS (PU3HMUYECKUX,
XUMHUYECKHX,
OHOJIOTUYECKUX,
9KOJOTHYECKHX OCHOB B
oOriel, pusmueckon u
COLIHAIILHO-
9KOHOMHYECKOU
reorpadun

3Hath OCHOBHBIE 3aKOHBI, TEOPHUH,
NPUHIMIBI U TpaBWiia TEOPETHUUECKHUX
OCHOB XMMHUH.

MeTo/1bI TOJTYYEHHUS U UCCIICIOBAHUS
XUMHUYECKHUX BEIIECTB U PeaKIuit
IloHsiTHE O CBOMCTBAX XUMHUYECKHX
AJIEMEHTOB M HEKOTOPBIX HanboJee

YIOTPEOSIEMBIX COCAMHCHHIA.

Ymerp lcmonp3oBaTh  TEOpeTHUECKHE
3HaHUS Ha Tpaktuke. [IpoBoauTh
nabopaTopHBIE HCCIICTOBAHUS
XAMHIYIECKIX CBOWCTB BEIIECTB,
BEIBIITH 3aKOHOMEPHOCTH B CBOWCTBAaxX
U CTPOCHHMM BEIIECTB, MPOTHO3UPOBATH
CBOICTBA BEILIECTB, UCXOMS U3 CTPOCHUS
Bnanerts

HaBpixaMu ncnosnab30BaTh
TEOPETUYECKUE 3HAHUS HA MIPAKTUKE
[IpoBoauTh Ma6OpaTOPHBIE
HCCIICIOBAaHMS XHMUYECKHX CBOMCTB
BEIIIECTB

BrISBIATE 3aKOHOMEPHOCTH B
CBOMCTBaX M CTPOCHHH BEIIECTB,
MIPOTHO3UPOBATH CBOWCTBA BEIICCTB,
HCXOJISI U3 CTPOCHHUS

DJeKTpoHHAas
npe3eHTaIus

3ammrTa 3IeKTPOHHOTO
pedepara-
NpEe3EHTAalUN

Pa6ora B rpynmax
Pestome Tembl

WHnuBuayanbHbII

YCTHBIH W INHUCBMEHHBIN
oT4yer - 3ammTa
1ab0paTOPHBIX paoor,
3aImra 3JIEKTPOHHOTO
pedepara-npe3eHTaINY,
TECTUPOBAHUE

9K3aMeH

Iloporoserit
3uaeT OCHOBHBIE 3aKOHBI, TEOPUH,

HPUHLUIIEI u npaBuiIa
TEOPETUYECKUX OCHOB XUMHH.
Merto/bl TOSTy4dEHUs 1
UCCIIEIOBAaHUA XUMUYECKUX
BELLECTB U peakuui

IonsATHE O CBOMCTBAX
XMMHUYECKHUX JIEMEHTOB U
HEKOTOPBIX Hanboee

YIOTPEOIAEMBIX COCAMHCHUIA.

TToBBIICHHBIN

YMmeer Hcmonp3oBaTh
TEOPETUIECKUE 3HAHUS Ha
MIPAKTHKE. IIpoBoauts
nabopaTtopHbIe HCCIICIOBAHUS

XUMHYECKUX CBOHCTB BEIICCTB,
BBISIBJISATH 3aKOHOMEPHOCTU B
CBOMCTBaxX M CTPOCHUU BEIECTB,
TIPOTHO3UPOBAThH CBOMCTBaA
BELLECTB, UCXOASI U3 CTPOCHHUS
Biageer HaBeikamu
HCIIOJIb30BaTh TEOPETHUECKUE
3HAHMSI HA IPAKTHKE

IIpoBoauTh TaGOpPATOPHBIE
HCCIIeIOBAHUS XUMUYECKUX
CBOMCTB BEIIECTB

BrISBISATE 3aKOHOMEPHOCTH B
CBOICTBAaX U CTPOCHUHU BEIIECTB,
IIPOrHO3UPOBATh CBONCTBA
BELLECTB, UCXOIS U3 CTPOEHUS

3Hath COBpeMEHHBIA XUMHUECKHUH SI3BIK,
CHCTEMATH3AIUI0 U HOMEHKIIATYPy
COCOUHEHUM

KadecTBeHHBIN 1 KOJIMYECTBEHHBIN
COCTaB BEIIECTB

CriocoObI JOKa3aTeNbCTBA CTPOCHUS
BEIIECTB C UCIIOJIb30BaHHEM
COBPEMCHHBIX (PH3HKO-XUMUIECKUX

IToporosbIi




OK 7

Crnoco6HOCTB K
CaMOOpraHU3aLlH 1
camM000pa30BaHHIO

METO/IOB

YMmers [IporaosupoBats cBOMCTBa
COCMHEHUIT Ha OCHOBE 3JIEKTPOHHBIX
NIPE/ICTAaBIICHUI O CTPYKTYpPE BEIECTB,
OnpenensiTe CyIHOCTb XUMHUECKHX
MIPOLIECCOB, YCIOBUH MX MPOTEKaHMS,
MEXaHH3M peaKknuii, BO3SMOKHOCTb
YIpaBICHUS] XUMUYECKIMH TIPOIIECCAMHU
OnpenensTs BO3MOKHOCTh
panMoHaIBHOTO UCTIONb30BaHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB B
Pa3INYHBIX 00JACTIX HAYKH U
TEXHHKH;

Baagers HaBbikaMu npuMeHeHUs
MMEIOLINXCS 3HAHUH TP BHIMOJTHEHUH
CHUHTE30B U PELICHHH PAaCYETHBIX 3a1a4
CaMocTOoATENbHBIMU
HaBbIKAMHU paboThI HA
COBPEMEHHBIX ITpHOOpax,
UCTIONb3YEMBIX JUIS
MIPOBECHUS HAYIHBIX
HCCIIEJOBAaHMUH U crioco0amu
00paboTKK NOTy4eHHON HH(POpMAITIH,
NpaBUJIaMU
0e301acHOro 0OpalleHus ¢
XMMHUUYECKHMH MaTe€pUallaMH C YYETOM
ux
(bU3MYECKUX U XMMUYECKHX CBOWCTB,
CIOCOOHOCTBIO
IIPOBOJNTD OLIEHKY BO3MOXHBIX PHCKOB;

DneKTpOHHAas
npe3eHTaIys

3amuTa 3IEKTPOHHOTO
pedepara-
Mpe3eHTaIN

Pabora B rpymmax
Pestome Tembl

WunuBuayanbHbIIA

YCTHBIH W IMHUCBMEHHBIN
oT4eT - 3aImuTa
ab0paTOPHBIX pabor,
3aImTa 3JIEKTPOHHOTO
pedepara-npe3eHTaINY,
TECTUPOBAHUE

9K3aMeH

3HAeT XUMUYECKUH S3BIK, 3HAHUS
KOTOPOTO B TIpOLECCE H3Y4EHUs
Kypca TIIOCTOSHHO YIIYOJSIOTCS
M0 Mepe Pa3BUTHUSI TEOPETUUECKUX
IpeACTaBICHUH, 3HaHUA 0
KaueCTBEHHOM U KOJINYECTBEHHOM
COCTaBe BEIIECTB, 3HAHMSA 0

crocobax JIOKa3aTelIbCTBa
CTPOCHHS TYTEM HCIOIb30BAHI
COBPEMEHHBIX (hnzuko-
XAMHUYECKUX METOIOB.
TToBRIIICHHBINM

YMmeeT nporHo3upoBaTh CBOMCTBA
COCIUHCHUN Ha OCHOBE

3JIEKTPOHHBIX MpPEACTaBICHUN O
CTPYKTYpE BEUIECTB, CYIIHOCTb
XUMHUYECKUX IPOLIECCOB, YCIOBUS

UX TPOTCKaHUA U  MCEXaHU3M
pCaKHHﬁ, BO3MOXHOCTbB
YIIpaBJICHUA XUMHYCCKHUMHA
nponeccamMu

Baaneer HaBblkamu npuMeHEHUs
HMMEIOLINXCS 3HAHUH pU
BBITIOJIHEHUH CUHTE30B 1
pELIeHNH PacUeTHBIX 3a1a4
CaMocToATeIbHBIMU

HaBBIKaMU paboThI Ha
COBPEMEHHBIX NPHOOpaXx,
UCTIOJNIb3YEMBIX JIJIsI
MIPOBECHUS HAYYHBIX
HCCIIeIOBAaHUN M CIIocobamu
00pabOTKU TOTyIeHHON
“HpOpMAINH,

TIpaBUIIaMH

6e301acHoro 00OpaIeHus ¢
XMMHUUYECKHMHU MaTepHalIaMH C
YYETOM UX

(bU3MYECKUX U XUMUYECKHX
CBOMCTB, CIIOCOOHOCTHIO
MPOBOJIUTD OLEHKY BO3MOXKHBIX
PHCKOB;




OK-6

CriocoOHOCTBIO paboTaTh
B KOJUICKTUBE,
TOJIEPAHTHO
BOCIIpUHUMasA
COIMATbHBIE,
STHHYECKHE,
KOH(ECCHOHATIBHEIE U
KYJBTYPHBIE Pa3JIHYHs

3HAaTh NPEACTaBJIEHUS O CTPYKType
XMMHKO -T€ XHOJIOTMUYECKUX CUCTEM,
OCHOBHBIE HaIlPaBJICHUS CUHTE3a,
MIPOU3BOJICTBA BAXXHEHIIINX BEIECTB,

3HaTh HAYYHO-TCXHUYCCKHUEC HpO6J'IeMI>I

XAMHH, OCHOBHEIE HaIpaBJICHUS
CHMHTE3a, TPOM3BOACTBA  BAKHEHIINX
BEIIECTB,

O6nmacT IPUMEHEHUS XUMHIH

B Pa3IMYHBIX OTPACIAX HAPOIHOTO
Xo3siicTBa

Ymerb CTPOUTH U HCIIOIB30BATh
XMMHUUYECKHE, MAaTEMaTHIECKHE U
HUMHTAIMOHHBIE

MOJIeJH;

OrnpenensaTsh

BO3MOXXHOCTb

PanMoHAIBHOTO UCTIONb30BaHUS
€CTECTBEHHOHAYTHBIX

3aKOHOB B Pa3IMIHBIX

00acTs X HayKH U TEXHHUKH;
OmnpenensiTe HAy9HO-TEXHUUECKHE
po0JIeMbl XUMUH, OCHOBHBIE
HAalpaBJIeHUs CUHTE3a, IPOU3BOJICTBA
BaXKHEHIIINX BEIIESCTB

Brnaners DkcriepuMeHTaIbHBIMU
HaBBIKAMH TIPH BBINIOJIHEHUN
J1a00paTOPHBIX padboOT

Hasbikamu rcnosp30BaHus
MIPOTPaMMHBIX CPEACTB U pabOTHI B
KOMITBIOTEPHBIX CETAX

3¢ PeKTHBHO

XMMHUUYECKHUM aIllapaToM,
METO/IaMH 1

Metomamu u

METOJUKAMU HEOOXOIUMBIMU IS
PO eCCHOHATBHOM JeSITETPHOCTH.

DJeKTpOHHas
npe3eHTaIys

3ammra 3MEeKTPOHHOTO
pedepara-
Mpe3eHTaIN

Pabora B rpymmax
Pestome Tembl

WNunuBuayanbHbII

YCTHBIH U IHUCHbMEHHBIN
OTYeT - 3amuTa
1a60paTOPHBIX pabor,
3amuTa 3JIEKTPOHHOI'O
pedepara-npe3eHTaIny,
TECTUPOBaHUE

9K3aMEH

TToporosbli
3HaeT

poOIEMBI
HarnpaBIICHUS
MIPOM3BO/ICTBA
BEIIECTB,
Ymeer norndHO (OMpEICIICHHO,
MOCJIeI0BATENILHO, JI0KAa3aTeIbHO)
n3Iarath yueOHbII Marepuan

Hay4YHO-TEeXHUYECKUE
XUMHWH, OCHOBHBIE

CHHTE3a,
BaKHEHUIITIX

TToBBIIIEHHBIN

YMeeT cTpouTh U UCIIONIb30BATh
XAMHUYECKHE, MATEMATUYECKHE U
MMHTALMOHHEIE

MOJIETIH; OTIPENeTISATh
BO3MOXKHOCTh

PAIMOHATBFHOTO HCIIOTB30BAHUS
€CTeCTBCHHOHAYTIHBIX

3aKOHOB B PA3JIMYHBIX 00JIACTSIX
HayK{ ¥ TCXHUKH;

Buageer DxcnepuMeHTaIbHbBIMU
HABBIKAMU MPH BHITOJHCHUH
71a00paTOPHBIX paboT
HaspikaMu MCIIOIB30BaHMS
MIPOTPaMMHBIX CPEJICTB U pabOThI
B KOMITBIOTEPHBIX CETAX

3¢ peKTuBHO

XUMHYECKIM alIapaToM,
METOJIaMH U

MerogaMu ¥ METOAUKAMHM
HEOOXOIUMBIMU ISt
poheCCHOHATBHOMN
IEeSITETbHOCTH




OCHOBHAA YACTD

OBBbEM YUYEFHOM JUCHUILJIMHBI Y BUJIbI YYEBHOM
PABOTBI OCHOBHASA YACTb

1. O6beM yueOHON AMCUUILIIMHBI M BUABI Y4eOHOM paOboThI

Bun yue6HOi1 paboThI Bcero gacos Cemectp Ne 2 (gacoB)
1 2 3
KonrakTtHass  paGora  oOy4yarouuxcst c 48 48

npenoaasarejieMm (Mo  BHAaAM  y4eOHBIX
3aHATHII) (BCero)

B ToMm ugmcine:

Jlexumu (JI) 16 16

[Tpaxktuueckue 3ansatus (I113), cemunapsr (C)

Jlabopatopusie padboTsI (JIP) 32 32
CamocTosiTe/ibHAas padoTa CTyIeHTa (BCero) 96 96
B ToM uncre:
CPC 6 cemecmpe: 60 60
KII

Kypcosas pabota KP
[logroroBka K THUCHPMEHHOMY OTYETY-3allUTE 110 15 15
nmabopaTopHBIM paboTam
[MoarotoBka K  yCcTHOMY  cOOECEelOBaHUIO  TI0 16 16
TEOPETUUECCKUM pazesiaM
[logroroBka K TECTHPOBAaHUIO 3HAHUN (PAKTHUECKOTO 10 10
Marepuana
IlonroroBka Kk 3alUTe 3JICKTPOHHBIX pedepaToB- 8 8
Mpe3eHTalul
IloaroroBKka K KOHTPOIEHEIM paboTam 11 11
CPC ¢ nepuoo ceccuu:
[loaroroBka K 3K3aMeHy 36 36

. 3auer (3)
Bua npomexxyrouHoin
arrectatm sKk3ameH (D) sKk3ameH () sk3ameH (9)
HUTOIO: Oomas 4acoB 144 gacos 144 yacos
TPYA0€MKOCTh 3a4. e]I. 4 3au.ex 4 3a4.ex




2. COJEPXXAHUE YYEBHOU JIUCLIUITJIMHEI

2.1. Coneprxanue pas3aeiioB yueOHON AUCIUTIIIMHBI
Conep:xanne pa3jiejioB y4eOHOH JUCHUIJINHbBI

Ne Ne paznena HanmeHnoBanue pazgena Coneprxanne paszerna B JUIAKTHICCKUX
ceMecTpa y4eOHOHN JUCIUITIIHHBI eIMHHIIAX
2 1 VYdeHnue o cTpoeHUU OCHOBHBIE 3Talbl Pa3BUTUS XUMUYECKON HAYKH.

BEILCCTBA. YUECHUE O
MIEpUOINYECKOM U3MEHEHUH
CBOMCTB 3JIEMEHTOB U MX
COCJIMHEHUI.

MecTo XUMHHU B CUCTEME €CTECTBEHHBIX HaYK,
npeacTaBieHus o quddepeHuranuy u
MHTErpaluy XUMHH C Te0JIOTHeH, Ononorueit n
JpYTUMH €CTECTBEHHBIMH HaykaMHU. Poib
(hyHIaMEHTAIFHOW XUMUYECKOH HAyKH B
peLIeHNH IPOOJIeM XUMHUH OKPYKaIOIIEH Cpembl.
OCHOBHBIE XUMUYECKHE TIOHSITHS: aTOM,
MOJIEKYJIa, XUMUYECKHI 3IIEMEHT, XUMHYECKast
peaxmust. O0menayyHoe u punocodckoe
3HaYEeHUE NIEPHOAHYECKOTO 3aKOHA

.. Menneneesa. [lepuonnueckas cucrtema u
HOPSIAKOBBIA HOMEP (MECTO) 3J€MEHTa KaK ero
BaXkHeiIas xapakrepuctuka. [lepuonel u
rpynmnsl. PacrnionosxeHue MeTamioB 1 HEMETaJJIOB
B IIepHoanyuecKkoif cucteme. PacipoctpaneHue
XUMHUYECKHUX 3JIEMEHTOB B 36MHOH KOpe.

Ponp XxuMun Kak MpoNU3BOIAUTENLHON CHIIBI
ob6mectBa. CoBpeMEHHbIE MacIITaObl M TEMITBI
Ppa3BUTHs IPOMBIIIIEHHOCTH. PaninonansHoe
HCIONB30BaHUE MPUPOIHBIX PECYPCOB U OXpaHa
OKpyXkaroliei cpenbl. BzaumonelictBue yenoBeka
u 6uocgepbl. OCHOBHBIC 3KOJIOTHYCCKHE
poOJIEMBI, CBSI3aHHBIE C XUMHYECKUM
3arpsA3HEHUEM OKPYKaIOIIel Cpeabl:
pa3pyIeHre 030HOBOT'O CIIOs, yrpo3a
napHUKOBOTo 3((dekra, BrINAICHHE KUCIOTHBIX
0CaJKoOB U T.1. IH(OopMaIMOHHbBIE CHCTEMBI
HaOJIOZICHUH 32 M3MEHEHUSIMH B OKpY>Karonien
MIPUPOJE I IPEAOTBPAIIECHUS AaHTPOIOT€HHBIX
noceacTBUi. Ctparerust 6€301acHOTO Pa3BUTHS
nuBHIM3anuy. Pecypcocbeperaromniye u
0€30TX0/IHbIE TEXHOJOTUH — OCHOBHOH ITyTh
pemeHus rI100anbHBIX SKOJIOTHIECKNX POOIIeM.
CoBpeMeHHbIE ITPECTABICHNUS O CTPOCHUHU
aToma, s-, p-, d- opOuTamM, MX KOHPUTYPALIMU U
SHEepPreTHYecKre XapakTepuCcTHUKU. KBaHTOBEIE
ymcia. [lopsiok 3anonaeHus opouranen
aneKTpoHaMH. [IpuHIMIT HeonpeeIeHHOCTH
T'eitazentepra, npunnumn [aymu, npasuna XyHma
n KneukoBckoro. (CemelicTBa OMOTEHHBIX,
TOKCHUYHBIX U PaJJHOaKTHBHBIX 3JIEMEHTOB. )
PagunoakTuBHOCTS. SnepHast Mozenb aToMa.
Crpoenue siipa. Mzoronsl. CTabuibHbIE U
HacTaOWIIbHBIE H30TOIBL. BHUBI panoakTHBHOTO
U3llydyeHus. PaanoakTuBHBIN pacnaja: IpuMepbl
pacnaga pagona -222, wona -131, crponrus — 90.
EcTecTBeHHas M HCKyCCTBEHHAs pajnaIys, ee
HUCTOYHUKHU. J[elicTBUE PalUOAKTUBHOTO
M3TyYCeHUS Ha KHUBBIC OPTAaHU3MEI.
(buoakkymyssimus, OnoJIorHgecKas
B3aMMO3aMEHEMOCTh JIEMEeHTOB. ) JInHelHas 1
IIOpPOTroBas MOJENH JSHCTBUS PaJOaKTHBHOTO




H3Iy4YeHUs Ha YeJI0BeYeCKUi opranusM. [1o3bl
00ydeHNS B paTHOOHOIOTHIECKHA YD (HEKT.
[Tponnkaromast CHOCOOHOCTh Pa3INYHBIX BHIOB
m3nydeHus. [IpoGireMbl SAepHOH SHEPTETUKH.
(Ponp pa3nuyHBIX HCTOYHUKOB HOHU3HPYIOIIETO
N3ITy4eHHs B OOTy4YCHUN HACCIICHUS.
JIMKBUIAIS TOCTICICTBUI KPYITHOMACIITAOHBIX
aBapuil. Metoas! ne3akTuBanuu. PagnoakTuBHbIe
OTXOJIbl, METO/IbI IepepabOTKHU U 3aXOPOHEHHUSL. )
OCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOHN CBSI3U:
JUIMHA CBSA3H, SHEPTUs CBSI3H, BaJICHTHOCTHBIE
yriabl. XapaKTepUCTUKU B3aUMOICHCTBYIOLINX
aTOMOB: OpOHUTANBHBIN U 3((HEeKTUBHBIH
paguychl, HOTEHIMAI HOHU3AINH, CPOACTBO K
NIEKTPOHY; MX 3aBUCHMOCTh OT HOJIOKCHHUS
3JIEMEHTa B IEPUOANUYECKON cucTeMe. THmbl
XMMHUYECKOI CBSA3U: HOHHAS, KOBAJICHTHAs,
JOHOPHO-aKIENTOpPHAsA, BOAOPOJHAS,
MeTaJUTNYecKasl.

OCHOBHBIE 3aKOHOMEPHOCTH
IMPOTCKaHU XUMHUYCCKUX
IPOIIECCOB

OHepreTrka 1 HaIpaBJICHNUE MPOTEKAHHU
XUMHYECKHX MPOLeCCOB. BHyTpeHHss sHeprus
BelecTB. DHTanbnus. CTaHAapTHBIE YCIOBHUS.
TemnoBoit A3 PeKT XUMHUECKUX peaKuil mpu
IIOCTOSTHHOM JaBJICHUH ¥ MIPH TTOCTOSTHHOM
obbeme. Termora 00pa3oBaHus U TEILIOTA
CrOpaHUsI BEIIECTBA HA MIPUMEpPaxX pPeakuit
obpazoBanus okcuna cepsl (IV) mpu BITUTaBKE
CEPHBIX Py, P CXKUTAHUH CEPOCOIECPIKAIIIX
TOILIHB, IPU 00pa30BaHUN OKCHUIOB a30Ta B
JIBUTATEJISIX CAaMOJIETOB U aBTOMOOHJICH.

3akoH I'ecca: Ha IpUMepe peaxiuy,
OTIMCBIBAIOIICH APO3UI0 MPaMOpPa U U3BECTHSKA.
OHTponus. VI3MeHeHue SHTPOINH B PEaKIHAX.
Oneprus ['m66ca. HanpaBnenne nporexaHus
XMMHUYECKHX IIPOIIECCOB HA IPUMEPE PEaKINH
00pa3oBaHMs CEPHOM KUCIOTHI B aTMocdepe, a
TaKKe PEAKLNH, TPOTEKAIOMINX PU OUYNCTKE
JBIMOBBIX Ta30B 0T okcuza cepsl (IV)
H3BECTHSIKOM.

Xummuueckas KHHeTHKa 1 kartann3. CKopocTb
XUMHUYECKON peakinu. 3aKOH JeHCTBYIONIUX
Macc. KoHcTaHTa CKOPOCTH XMMHUYIECKOH
peaxiyn. ITopsiok U MOJEKYIISIPHOCTh
XUMHUUYECKHUX PEaKLMil Ha IpUMepax peakuuil
okxcuienus okcuaa azora (II) B okeug (IV), a
TaKKe MPEBPAIIECHHS 030HA B KHCIOPOJ U
B3auMoielcTBUs okcuaa azoTa (II) ¢ o30HOM.
Mexanusm peakuuid. JlIumutupyromas ctaaus Ha
IIpUMepe peakiuy OKuciIeHus okcuaa aszora (1) B
okcup azora (IV). MexaHu3M peakiuu Ha
npuMepe peakuu GpotocunTesa. PakTopsl,
BIIUSFOIINE HA CKOPOCTh XUMHYECKON PEaKITUH.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOH PEaKIiH OT
TEeMIepaTypbl. JHEPTrHs aKTUBAIUN. Y paBHEHHUE
Appennyca.

I'oMOreHHsIi U reTeporeHHbIN KaTanu3 Ha
MIpUMepe PEeaKIuii pa3IoKeHUs 030Ha 10
"XJIOpDHOMY IUKIY" U 110 "a30THOMY LUKIY".
Xumndeckoe paBHoBecue. OOpaTHMOCTh
XMMHYECKOH peakIUy Ha IpUMepe PaBHOBECHUI B
MOPCKOM BOJIE C yUaCTHEM PAaCTBOPEHHOTO




YIJIEKHCIIOro rasa.
IIpakTryeckn HEOOpaTHMBbIE PEAKIINH Ha
MIpUMEpax peaklui CKUTaHNUSI OPTaHUIECKHX
TOIUTMB; HA IPAMEPaX PeaKknnii OCaxICHUS
TSDKEJIBIX METAIJIOB B CTOYHBIX BOJaX W Ha
MIPUMEpPE PEaKINH H3BECTKOBAHHS IOUBEI U
BOJIBL

I'oMoreHHBIe U reTeporeHHbIe PABHOBECHUSI.
KoncTanTa paBHOBecHs Ha IpUMepax
obpazoBanus okcuza azota (I11) B nBurarensx
BHYTPEHHETO CTOPaHUs U OUUCTKU MPUPOIHOTO
ra3a OT Cepbl 10 CXKUIaHMUs.

IIpaBuno Jle-lllaTenbe: Ha npuMepax peakuil
(hOoTOCHHTE3A U MTPOIIECCOB B MTOYBAX -
3ameneHne mpotoHos n3 OH-rpynm Ha
TIOBEPXHOCTH TJIMHBI HA HOHBI METAJNIA.
®azoBrie paBHOBecHs. [IpaBuio ¢a3 ['ubbca.
JmarpaMMsbl COCTOSIHUSI BOJIBL.

PactBopsl. Xumuueckuit
aHaIu3.

Oomrre cBeeHUS 0 pacTBOpax. TBepasie U
JKHUJIKUC PACTBOPHI. BOIHbBIC U HEBOIHBIC
pacTBOpUTENH. DHEpreTHKa MPOIECCOB
pacTBopeHust. 3aBUCUMOCTb PACTBOPEHHS OT
TeMIeparypsl Ha nnpuMepax pactBopenus CO2 u
02 B Boge. (buoreoxumudeckne KpyroBOpOTHI
BewecTB CO,, O,: MupoBoii 0keaH Kak
TIPUPOIHEII HACOC.)

3aBHCHUMOCTH PACTBOPEHUS OT IIPUPOIBI H
CBOWCTB PaCTBOPHTEIS M PACTBOPEHHOTO
BeIIeCTBA Ha IPUMEpPE COSANHEHIH PTYTH.
(BosneiictBue Ha OC, Ha YeIOBeKa M )KUBOTHBIX,
nepeaya 3arpsi3HUTENIS 10 TPOPUIECKON LIeTH,
TOKCHKAHTBL) . [ UapaThl, COIbBATHI,
KPHUCTAJUIOTUAPATHI.

PacTBOpBI HEANEKTPOIUTOB. 3aKOHBI Payms u
I'enpu. D0yIHOCKOIUS U KPUOCKOITHSL.
(ITpumepsl OYHCTKH CTOYHBIX BOJ OT (heHosa
BBEIMOPQ)KUBAHHUEM, OYUCTKH CTOYHBIX BOJI
METOJIOM 00paTHOTO 0CMOCa.)

OcMOC 1 OCMOTHYECKOE JTaBICHUE. 3aKOHBI
Banr-T'odda. PactBopsI a51ekTpomToB.
CunbHBIE U cnadbie AeKTpouThl. OCHOBHEIC
TIOJIO’KEHHUST TEOPHH IJIEKTPOIUTHUECKOIN
nucconuanuu Appenunyca. CteneHnb
JMCCOLMAIMH ¥ KOHCTaHTA JIMCCOLMAIMH Ha
HNpUMepe JMCCOLUAINHN YTOIbHOW KUCIOTHI.
3akoH pa3barieHust OcTBaba. AKTUBHOCTb
noHa. Monnas cuna pactsopa.

Honnoe npoussenenue Bojbl. Bogopoanslit
mokazarens (pH). BydepHsie pacTBOpEL
(Kapbonatssrit Oycep MupoBoro okeaHna.
Bydepusie cuctems! B mouBax.)
TpymHOpacTBOPUMBIE 3JIEKTPOIHUTHL [ napomu3
BOJIHBIX pacTBOPOB cosiell. KoHCTaHTa U cTereHb
THJPOJIM3a Ha TIPUMEpPE HCIOIb30BaHMUS COJel
QTIOMHHUS U JKelle3a JUIsl OYUCTKH CTOYHBIX BOJ
OT B3BEILCHHbIX YacTull. [IponsBeneHme
pactBopumoctu (ITP). YcnoBus ocaxxaeHus u
pacTBOpEHHs OCaika — Ha MPUMepax peakiui
CBsI3BIBAaHUS yriepoaa u ¢pocdopa B mpupoe.
®dochopHbie ynoOpeHus. (XUMIYECKHe
HUCTOYHHKH 3aTrPS3HCHIUS, IPSIMOE BO3ACUCTBHE
Ha OC, 3BTpOodHKanKs BOJOESMOB,
OHOTCOXUMHYECKIE KPYTOBOPOTHI BELIECTB B




npupoje. 3amura OC: 04UCTKa CTOUHBIX BOJ
(U3NKO-XIMHYIECKIMHI MeTo1aMu. Meton
KOAryJISIIH. )

Brusane xomImiekcooOpa3oBaHus Ha
pacTBopeHue. Baxxneiimue
KOMILIEKCO0Opa30BaTeNy M JTUTAH/IbI.
Homenknatypa KOMIIJIEKCHBIX COETUHEHUM.
N3omepus xomiuiekcoB. KoHcTanTa HecToiikocT
KOMILIEKCHOTO HOHA.

IIpumMeps! peakIuii, HCIIOJIb3yEMbIX IIPU OYUCTKE
JIBIMOBBIX Ta30B OT okcuja azota (1), peakuunit
00pa3oBaHMs U pacnaja OKCH- U
KapOOKCUreMorIoOnHa.

(BozneiictBue CO Ha 4elloBeKa U )KHBOTHBIX.
ToxcuanocTts. JIJI50, TTAK.)

Komnounansie pactBopsr. Kimaccuduxanms
IHCTIEPCHBIX cucTeM. CTpOCHHE MHIIEILITBL.

VY cTOMYUBOCTE KOJIJIOMIOB. 30JIH U TEIIH.
Anpo305H, ABIMBI, TyMaHbL. [Ipumeps! peakuuit
00pa3oBaHus IUIOTHOM JBIMKH, OKYTHIBAIOIICH
HPOMBIIIJICHHBIE TOPO/A; PeaKIuil,
OTIMCBIBAIOIINX MPOLECCHI TPH BOZHUKHOBEHUH
XMMHUUYECKOTO U (POTOXUMHYIECKOTO CMOTa.
(Aspo3zonu u 3arpszaenue OC: aspo30JabHBIN

3¢ dexT, XUMIICCKHA U POTOXUMHUIESCKHUN
CMOTH.)

KectkocTth Boapl. CrIocoOb!I yCTpaHEHUS
JKECTKOCTH BOJBL. [10ATOTOBKA MUTHEBOW BOJIBI.
XJI0pupOBaHUE U O30HIUPOBAHUE MIUTHEBOU BOJIBL.
AHanmuTHYeCKas XUMHUSA JIeMeHTOB. OCHOBHBIC
METOABI U IPUEMBI BBIJICTICHUS U ONPEICICHUS
3JIEMEHTOB. AHAIUTHYECKUE TPOOIIEMBI:
CHIDKCHHE IpeiesIoB 00OHApy>KEHHs], OBBIIICHHUE
TOYHOCTH, IKCTIPECCHOCTh aHaJIN3a, JOKaJIbHOCTb
U aHanu3 6e3 pa3pyIIeHus,, MUKPO- U
YIIETPaMUKPOaHAIH3.

OCHOBHBIE THITHI PEaKIIUH U MIPOIICCCOB B
XUMHYECKOM aHAIH3€: KHCIOTHO-OCHOBHEIE,
OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIC
KOMILIEKCOOOpa30BaHus, OCAKICHUS -
PacTBOpEHUs, COPOLIMU U SKCTPAKIIUH. 3aJau U
BBIOOp MeToja OOHAPY)KEHHS M UICHTU(UKALIUS
aTOMOB, HOHOB, MOJIEKYJ U BemecTB. OCHOBHBIE
METOABI pa3feiieHNs U KOHIICHTPUPOBAHUS:
SKCTPAKILUS, OCAKACHUE, XpoMaTorpadus.
TurpuMeTpudeckre METOIbI aHAIN3a: KUCIOTHO-
OCHOBHOE, OKHCITUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMILTEKCOHOMETPHYECKOE THTPOBAHHE.
DIEeKTpOXUMUYIECKHE METOB aHan3a. O0mas
XapakTepucTHKa MeTo0B. [loTeHnuoMeTpus.
Kynonomerpus. Bonsramnepomerpusi. ATOMHO-
SMHCCHOHHBIE U aTOMHO-a0COPOIIMOHHBIE
MeTobl. ['eonorudeckre 0ObEKTHI U
0COOCHHOCTH WX aHaHu3a. AHAJIN3 CUJINKATOB,
KapOOHATOB, Py MOJIMMETAIIIOB.

OOBEKTHI OKpYKAIOIIEH Cpebl: BO3AYX,
MIPUPOHBIE W CTOYHBIE BOJIBI, IOYBHI, IOHHBIE
OTJIOKEHUS; eI U 0OCOOEHHOCTH X aHAN3a.
BermectBa 0co60it YMCTOTEHI.
[TomynpoBoAHUKOBBIE MaTEPUAIIBL.
Opranudeckye U MOJIMMEPHBIE BEILIECTBA.
OcobenHocth nx aHanuza. Konrposs 3a
BBIOpOCAMH OPTaHWYECKUX IPOU3BOJICTB U




HedTenepepadaThIBAIOIINX MPEAPUITHI
(beHomnbI, HEPTIHBIC YTIEBOIOPOIBI).

OCHOBHEBIE ITOHSATHS
OpraHUYECKON XUMUH.

OCHOBHBIE TTOJIOXKEHUS TEOPUH CTPOCHHS
OpraHUYECKUX COEAUHEHUN. BaneHTHOCT 1
KOOpAMHAIMOHHOE YhCcIo. ['oMonorndeckue
psnbl. TUnbl CTPYKTYpHBIX parMeHToB
opranuueckux Moiuexyi. ITpocteie u xpaTHbIE
cBsa3u. CTpoeHHe OpraHn4ecKUX COeJUHEHNUH,
CTPYKTYpHas U IPOCTPAHCTBEHHAsI H30MEPUSL.
Turbl opraHM4ecKrX peakuil.

YrneBoaoposl. AJTKaHbI U UX MPOU3BOJHEIE.
T'omonoruueckuit psi1, HOMEHKIATypa U
n3oMepusi. XUMHUYECKUE CBOMCTBA METaHa U €ro
TOMOJIOTOB. [IMKII0aTKaHBI.

Anxensl. Homenkmnarypa, nzomepus. CriocoObt
o0Opa3oBaHUs IBOWHOU CBs3U. Jlernapuposanue.
OTUJIEH U ero roMoJioru. Peakuus
noaumepusanuu. IHonustuies.

Ankunbl. CriocoObl 00pa3oBaHus TPOHHOM CBSI3H.
XYUMHUYECKUE CBOMCTBA aJIKUHOB.
ApoMaTHdecKue yriieBOAOPO bl (apEHBI).
bensoun. MIcTOUHUKY apOMaTUYECKUX
YIJIE€BOAOPOAOB. DIEKTPOHHOE CTPOCHUE U
XMMHUYECKHE CBOMCTBA OEH307a. ATKUITOCH30IIbI.
Jucennn, ctpoeHne u crioco0b! MOMyIEHHS.
Hedts, mpupomHble ra3el n uX nepepadoTka.
I'uapokcunponsBoaHbIE yTIEBOAOPOAOB.
[Ipeneneuble ciupThl. MeTaHON U 3TaHOIL.
®eHombl. MHOroaTOMHBIE CIUPTHL. I IuIepuH.
Anbaeruipl, KETOHBI.

Kap6oHoBbie kuci0Thl. Cl0KHBIE A(DHPHI.
Peaxiuu srepudukanyuu u oMmbuieHus. JKUpBI.
A3zoTcozeprkalire OpraHmyecKie COeTUHEHUS.
Hutpocoennnenusi. AMUHBI. AHUITUH.
AMHHOKHUCHOTHL. benku.

HpI/IKJ'IaZ[HaH XUMMUA

Krnaccudukarus nporeccoB XUMHUIECKOH
texHoyorun. CrIpheBast 0a3a XUMHYECKON
MIPOMBINIICHHOCTH. DHepreTHIeckas 6a3a
XUMHUYECKHUX NPOou3BOACTB. OyHIaMEHTAJIbHbIE
KpUTEPHH 3PPEKTHBHOCTH UCTIOTE30BAHUS
CI)IpI)EBI)IX nu 3HepFeTHHeCKI/IX peCprOB.
MOI[CJ'II/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHUYCCKUX
MIPOLIECCOB B HACAIbHBIX PEAKTOPAX. XUMHUS U
IUIIa. XI/IMI/IH u J'IEKapCTBeHHLIe Cpe}ICTBa.
KOCMeTI/I‘IeCKaH XUMUA. XI/IMI/IS[ " CCIILCKOC
XO3SHUCTBO.




2.2.

Pasznennl
NEATEIIbBHOCTH U (POPMBI KOHTPOJIS

y4eOHOM

TUCIHUTLIINHBI

(Momys),

BHU/JIBI

y4eOHOM

No Ne HaumeHnoBanue Buset yueOHOM 1eTenbHOCTH, dopmEbI TeKyIIIEero
ceMecTp | pasiena | pasmena ydeOHOW | BKIIIOYAs CAMOCTOSTEIBHYIO paboTy KOHTPOJIS

a JUCTIATUTAHBI CTYJICHTOB ycrieBaeMocCTH (10

( B wacax) Hedensam
cemecmpa)
JI JIP CPC BCET0

1 2 3 4 5 6 7 8

2 1 Yyenue 0 1 neoena:
CTPOCHUU 3anuTa
BEIICCTBA. YUCHHE 4 2 14 20 MMUCHMEHHOTO
0 TEPUOAUYCCKOM oTyera 1o
W3MEHEHUHN nabopaTopHO#H
CBOWCTB paborte,
JJIEMEHTOB W HX TECTUPOBAHUE,
COEJIMHEHU.

2 2 OCHOBHEBIE 2-3 neoens:
3aKOHOMEPHOCTH 4 4 7 15 3amuTa
MPOTCKAHMS MTUCHMEHHOTO
XUMHYECCKHX oryera o
MPOIIECCOB naboparopHoit

pabore,
TECTUPOBaHUE,
3anuTa
3JIEKTPOHHOTO
pedepara-
Npe3eHTallH,

2 3 PactBops!. 4-8 neoensa:
XUMHYECKUIT 4 10 10 24 3amnTa
aHaJIu3. MTUCHMEHHOTO

oTyera o
nabopatopHoii
pabore,

4-7 neoensn
TECTUPOBAHHE,
8 neoens
KOHTPOJTbHAS
pabora

5, 7 nHeoens
3aIuTa
AIIEKTPOHHOTO
pedepara-
MIPE3CHTAlIH,

2 4 OcHOBHBIE 9-13 neoens:
MMOHATHSA 2 10 14 26 3amuTa
OpraHu4ecKoi MMMCBMEHHOTO
XUMUHN oTyera 1o

nabopaTopHOit
paborte,

12 nedens
TECTUPOBAHUE,




12 neoens
KoutponbHas
pabota
2 5 [puknagnas 14-16 neoena:
XUMHUSA 2 6 15 23 3aIUTa
MMMUCbMEHHOTO
OoT4eTa IO
nabopaTopHOi
pabore,
14, 15 neoens
3anuTa
3JIEKTPOHHOTO
pedepara-
MpEe3EHTallH,
16 neoens
KOHTPOJIbHAS
pabota
Pa3nennl
TUCIUATUINHEL Ne 1- 16 32 60 108 DK3amMeH
5
DK3aMeH 36
HUTOr'O 3a 16 32 60 144 JK3aMeH
cemectp
2.3 JIaGopaTOpHBI NPAKTUKYM
Ne Ne HaumenoBanue pazziena yueOHoi Haumenosanue Bcero uacos
ceMecTpa | pasmena JIMCIUTITHHBI 11a00paTOpHBIX paboT
1 2 3 4 5
2 1 VY4yenue o cTpoeHnH BeniecTBa. Yuenue | 1. [IpaBuma paboTsl B 2
0 TIEPHOJMYECKOM HM3MEHEHHU CBOWCTB | XUMHUUYECKOM
SIIEMEHTOB U MX COCAMHECHHUH. naboparopuu.
OrnpeneneHre aTOMHON
Macchl MeTallia.
2 2 OcHOBHBIE 3akoHoMepHOcTH | 1.TeruoBsie 3¢ dekTor
MIPOTEKaHUA XUMUYECKHUX IIPOLIECCOB XMMHUUYECKUX PEaKIMM. 2
Onpenenenue
OHTAJIBIINHU
HeWTpaIu3aluu
KHCJIOThI 1 OCHOBAHU.
2.CkopocTh
XUMHUYECKHUX PEAKIIHIA.
3aBUCHMOCTH CKOPOCTH 2
OT KOHIIEHTpAIUU
pearupyromux BEIecTB.
3aBHCHUMOCTD CKOPOCTH
OT TeMIIepaTyphl.
2 3 PactBopsl. XuMHUYECKUI aHAIN3. 1. CBoiicTBa pacTBOPOB. 2
IIpuroroBnenue

pacTtBopoB. TurpoBanue

2. Cpena pacTBOpOB
KHCJIOT U OCHOBAHUM.
Bonoponnsrit




nokazareib. Cpena
pPacTBOpOB.

4.KayecTBEHHBIN aHAIN3
KaTHOHOB M aHHOHOB

5.MeTtonbl
KOJINYECTBEHHOTO
aHanm3a

6.KommnexcHsle
coenuHeHus. PacTBopsl
KOMIUICKCHBIX COJIEH.
Konnounsele pacTBOpHI.

2 4 OcHOBHBIE TOHATHA  OpraHudeckoi | 1.D;memMeHTapHBIN
XHMUH KayeCTBEHHBII aHANN3.
2.CBoiicTBa yriieBOIOB.
3.0mpenencuHue
(paKIMOHHOTO COCTaBa
OcH3MHa.

4. Kupsbl 1 MbLIA.

5. Onpenenenue
IUIOTHOCTH
He(TenpoayKTOB.

2 5 [puxnagaas xuMust 1. DnexTpoxumwus:
ANIEKTPOIH3,
XUMHYECKHE
WUCTOYHHMKH  TOKa,
KOpPPO3UsL.

2. AHam3 u
MOJrOTOBKa
TEXHUYECKOH
BOJIBI.

3. JlabopartopHbie
HCCIIEIOBaHMUS B
MUILEBOM
MPOMBILICHHOCTH

2 HUTOI'O B cemectpe

2.4 IIpuMepHasi TeMATHKAa KyPCOBBIX padoT

KypcoBbie paboThl He MPEAyCMOTPEHBI 10 YYEOHOMY TUIAHY.




3.CamocTosTenpHas paboTa CTyIeHTa

3.1 Bunsr CPC

Ne Ne HaumenoBanwne paznena yueOHOH Buner CPC Bcero
cemecTpa | pasze JUACLUTLIAHBI 4acoB
na
1 2 3 4
2 1 VYduenue o crpoeHun BemecTBa. Yuerume o | l.IlogrotoBka k 3amure 2
MIEPHUOITIECKOM HM3MEHEHUHU CBOWCTB | MHCBMEHHBIX  OTYETOB
3JIEMEHTOB M MIX COCIUHCHUI. o mabopaTopHBIM
pabortam
2 .IlogroroBka K 2
TECTHPOBAHUIO
3.IloaroroBka K 3aIiure
3NIEKTPOHHOTO pedepara- 2
TIpe3CHTAIH
4. IToaroroBka K 4
KOHTPOJIEHOW paboTe
5. TToaroroska K 4
YCTHOMY
cobecenoBaHNIO
2 2 OcHoBHBIE 3aKOHOMepHOcTH mpoTekaHus | 1.IlogrotoBka k 3amure 2
XMUMHUYCCKHUX TPOLIECCOB MMUCBMEHHBIX  OTYETOB
o 112a60paTOPHBIM
pabotam 2
2. IlogroroBka K
TECTHPOBAHUIO
3. TToaroroska K
KOHTPOJIEHOH paboTe 3
2 3 PactBopsl. Xumuueckuil aHaius. 1.ITogroroBka K 3aIure 4
MMHICbMEHHBIX  OTYETOB
o 11a00paTOPHBIM
paboram 4
2.ITonrotoBKa K yCTHOMY
cobeceI0BaHUIO
3. IToaroroska K
KOHTPOJILHOW paboTe 2
2 4 OCHOBHBIE MTOHSTHS OPraHUUECKOH XUMUU 1.ITogroroBka K 3aIure 4
[MACbMEHHBIX  OTYETOB
o ma00paTOPHBIM
paboram
2 Iloaroroska K 4
YCTHOMY
cobeceI0BaHUIO
3.IloaroroBKa K 3aIiuTe
3IIEKTPOHHOTO pedepara- 2
MPe3CHTAIMH
4. Tloaroroska K 2
KOHTpOJIbHOH pabore
5. IToaroroBka K
TECTHUPOBAHUIO 2
2 5 [IpuknanHas XumMus 1. TlonroroBka K 4
YCTHOMY
cobece0BaHUIO
2. ITogroroska K
TE€CTUPOBAHUIO 4
3.IloaroroBKka K 3aIiuTe
ANIEKTPOHHOTO pedepara- 4




MMpe3CHTallun

4, TIoaroToBKa K 3alllATE 3
NHCbMEHHBIX  OTYETOB
o mabopaToOpHBIM
paboram

HUTOI'O B cemecTpe: 60




3.2. I'padux paboTHI CTy/IEHTA

Cemectp No 2

®dopma YcnoBHOE Homep nvenenu

OLIEHOYHOTO 0003HauEHH

CpeICTBa e

1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 15

3amura  (oTYeT) 3mp 3mp | 3up 3mp 31p 3mp 3np | 3mp | 3ap 31p 31p 3np | 3m | 3mp | 3up | 3up
nabopaTopHBIX p
pabot
TectupoBanue Ten Ten | Ten Ten Ten Ten Ten Ten Ten Ten Ten | Tem | Ten
MTUCHbMEHHOE
KonTponbHas
pa60Ta KP KP KP KP
Pedepar (3amura
571€KTPOHHOTO Ped Ped Ped Ped Pe | Ped
pedepara- i)
TIPE3CHTAIINHN)




3.3. [lepeuenp y4eOHO-METOAUYECKOTO OOECIEUeHUs] Il CaMOCTOSATEIbHOM
PabOTHI OOYYAOIIMXCS IO TUCIUILINHE

Y4eOHO-MeTOoANYEeCKE MATEPUAJIbI
Huxutuna, H. I'. O6mmiast u Heopranudeckast Xumus B 2 4. [ DnexkTpoHHbIi pecypce]. U. 2. Xumus
AJIEMEHTOB : Y4eOHUK U MIPAKTUKYM JUTsl MpUKIaaHoro O6akanaBpuara / H. I'. Hukutuna, B. W.
I'peGenbkoBa. — 2-¢ u3a., mepepad. u gomn. — M. : FOpaiir, 2017. — 322 c. — Pexxum gocryna:
https://www.biblio-online.ru/book/1IAAAA313-EE38-4972-94BA-BFAAO0F772DD3 (nara
obpamienus: 20.04.2019).
CyBopos, A. B. O01mas u Heopranuyeckast XuMus B 2 T. [DnekTpoHHbll pecypce]. T. 1 : yueOHuK
JUTsl akajgemudeckoro 6akanaBpuara / A. B. CyBopos, A. b. Hukonbckwuii. — 6-e u3., ucrp. u J10m. —
M. : lOpaiir, 2017. — 292 c. — Pesxum nocryma: https://www.biblio-online.ru/book/31F396E4-
38A9-4FE2-9347-A2265C8018BC (nara oopamienus: 20.04.2019).
PeyroB, O. A. Opranndeckas xumus [ Tekct] : yaeOHuk: B 4 4. U. 2/ O. A. Peyros, A. JI. Kypm, K.
I1. Bytun. — Mocksa : bunowm, 2004. — 623 c.
[TpakTukym mo Heopranndeckoit xumun [Tekcr] : yaeObnoe mocobue / mox pex. 0. [I. Tperbsikona;
B. A. Anemun [u ap.]. — M. : Akagemus, 2004. — 384 c.

IlepeyeHb NPUMEPHBIX BONMPOCOB /I CAMOCTOSITEJbHOH PadoThI

Oﬁyqamumxm 110 Pa3sjindYHbIM TEMaM
Tema 1. Y4yeHue 0 CTPOCHUH BELECTBA. YUEHHE O IEPUOINYECKOM U3MEHEHUH CBOICTB 2JIEMEHTOB
U UX COCIMHECHUH.
ITpumMepHbIe BONPOCHI U 334a4H:
. Jlai'Te IOHATHUSA aTOMY, MOJIEKYJIE, BELIECTBY.
. Kakoe BemiecTBo ABIs€TCS IPOCTHIM, @ KAKOE CI0XKHbBIM?
. laiiTe onpeneneHuss OCHOBHBIE ITOHATUAM CTEXUOMETPHH.
. ChopmynupyiiTe OCHOBHBIE 3aKOHBI CTEXUOMETPUH.
. Becerna nu cipaBeAsiuBbI 3aKOHBI CTEXHOMETPUN?
. Kakue ocHOBHBIE Ki1acchl BelecTs Bbl 3HaeTe, npuBeauTe NpuMepsl?
. Kakue u3 okcunos - CO2, CaO, P20s, NO2, SO2 criocoOHBI k cojleo0pa3oBaHHIO: a) C
KHCJI0TaMH, 0) co menodamu? OTBET NPOUIUTIOCTPUPOBATh YpaBHEHUsIMU peakuuii. Hazpatb
OKCH/IBI.
8. 3aKOHYUTH YpaBHEHUS pEaKIUii:
NaOH + Cl207 — Zn + H2S04 (koHir.) —>
Zn + H2S04 (pa36.) —» Al + H2S04 (pa36.) —
Cr(OH)3 + H3AsO4 — Cr(OH)3 + NaOH —
ZnOHCI + H2S04 — BiOCI + H2S04 —
PBr3+ H20 — Cl2+ H20 —»
9. Kem, xorzia 1 KakuMH OTbITaMH OBbLIO OTKPBITO SIIPO aTOMA U CO3/1aHa sifiepHas MoJieb aToma?
10. Yro HoBoro BBexn H. bop B npencrasnenue o6 atome? [laiite KpaTkoe U3J105KE€HHE MTOCTYIaTOB
bopa.
11. Yto onpenenser U Kakue 3Ha4YEHUSI MOXKET UMETh TJIaBHOE KBAHTOBOE YHCJIO, BBEJICHHOE
Bopom?
12. Kak o0bscHseT TeopHst 60pa TMHEHYATyI0 CTPYKTYPY aTOMHBIX CIIEKTPOB?
13. Yro Ha3bIBaeTCA NPUHLIAIIOM HEONPEIAEIEHHOCTH U COOTHOLLIEHHEM HEOIIPEIEIIEHHOCTH ?
14. Kakoe 3kcriepuMeHTaJIbHOE MOATBEPKICHHE HAIILIA TUIIOTE3a /1€ bpoiiiis 0 BOIMHOBBIX
CBOMCTBAaX MUKpPOYAaCTHIL?
15. Kakoe ypaBHEHHE SBIJIIETCS OCHOBHBIM YPAaBHEHHEM KBAaHTOBON MEXAHUKHU U YTO OMUCBIBAIOT
BOJIHOBbIE (DYHKIIMH, TIOJy4aeMbI€ €r0 pereHruem?
16. Yto B aTOME HA3bIBAIOT YHEPIETUUECKUM YPOBHEM U SHEPTrETUUYECKUM MTOAYPOBHEM?

NN N R W


https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC
https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC

17. Ykaxxute 3Ha4CHHS] KBAHTOBBIX YMCEN JJIs 3JIEKTPOHOB B aTOMAaX 3JIEMEHTOB C MOPSIAKOBBIMU
Homepamu 11, 14, 20, 23, 33.

18. Uro Ha3pIBaeTcst aToMHON opouTanpio? Kak cBs3aHa Kakaasi aTOMHasi OpOUTaIb C
ANEKTPOHHBIM 00JaKOM?

19. Kakyto ¢popmy UMEIOT s, p, d 2JIeKTpOHHBIE 00J1aKa, KaKOi CUMMETpHEl OHU 00J1aaaroT?

20. Haitte hopmynupoBKy npuHnuna [layiau 1 mokaxu Te 4eM JOJIKHBI OTINYaThCS JIBa
3JIEKTPOHA, HAXOASIIHUECS HA a) OJTHOM U TOM K€ SHEPIeTUUE€CKOM YPOBHE U MOJypPOBHE U
MMEIOIIUE OJMHAKOBBIE CITUHBL; 0) OTHOM M TOM K€ SHEPreTHUECKOM MOyPOBHE U UMEIOLINE
OJIMHAKOBOE 3HAYEHUE MAarHUTHOTO KBAHTOBOT'O YKCJIA U OJIMHAKOBBIE CIIMHBI;, B) OJHOM U TOM e
SHEPreTUYECKOM YPOBHE U UMEIOIIUE OJJHO U TO e 3HAU€HHE MarHUTHOTO KBAaHTOBOIO YKCIIa U
OJINHAKOBBIEC CITHBI.

21. Ilokaxkute Ha MpUMEpE, KaK MPHU 3aM0JTHEHUH SJIEKTPOHHBIX 000JI04EK JEHCTBYET IPUHIIUIT
[Maynu u mpaBuno ['yaaa. [laiite hopmynupoBKy 3TOr0O mpaBmia.

22. Yro Ha3bIBaeTcs dHeprueil nonnsanuu? Kakas BenmmunHa nMeeT 0AMHAKOBOE C HEM YMCIIOBOE
3HaueHue? B kakux einHUIaX OHU U3MEPSAIOTCS?

23. Yrto Ha3bIBAETCS CPOACTBOM ATOMA K 3JIEKTPOH y?

24. Yto Ha3bIBAIOT aOCOIIOTHON U OTHOCUTEIBHOM 3JIEKTPOOTPUIIATEILHOCTHIO?

25. YTto Ha3bIBAIOT CTEMCHBIO OKUCICHUS AJIEMEHTA U YeMY paBHa UX 00Ias cymMMa B MOJIEKYJIE U B
none?

26. JlaiiTe coBpeMeHHYIO POPMYIUPOBKY MEPUOAUUECKOTO 3aKOHA?

27. Ilokaxkute, KaKk NEPUOJUUECKUM 3aKOH WUTIOCTPUPYET U MOATBEPHKAAET 3aKOH Mepexoaa
KOJIMYECTBa B Ka4eCTBO.

28. KakoBa cTpyKTypa nepuoanueckoi cucreMbl? UTo onpeaenser ynciao NepuooB, Ipyml U
noarpymnmn?

29. Kak u3mMeHst0TCsl CBOMCTBA 3JIEMEHTOB TJIABHBIX MOATPYIII 110 IEPHOJIaM U B MIPEAeiax OJTHON
rpynibl? YTo sBAsSeTCsS NPUYUHON ITUX U3MEHEHUMN?

Tema 2. OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUSI XUMUYECKUX MPOLIECCOB
[IpuMepHBIE BONIPOCHI U 3a1a4u:

1. Kakas peakiiusi Ha3pIBaeTCs CaMOIIPOM3BOJIbHON? JIOJKHA JIM CaMOITPOM3BOJIbHAS PEaKIUs
00s13aTeIbHO OBITH OBICTPONIPOTEKAOIIICH?

2. Kakue peakiiuu Ha3bIBalOTCS MIPAKTUYECKH HEOOPAaTUMBIMH (OTHOCTOPOHHUMM)?
[IpuBeaute npuMepsl 0OpaTUMBIX pPEAKIIUM.

3. JlaTb onpeneseHne 1 MaTeMaTH4eCKOE BBIPAKEHNUE CKOPOCTH XMMUYECKON PEAKIIUH.

4. YTo Ha3bIBaETCS KOHCTAHTON CKOPOCTH XMMHYECKOW pEaKINu U OT KaKuX (paKTOPOB OHA
3aBUCUT?

5. CpopmynnpoBaTh 3aKOH JAEUCTBYIOIIMX MacC U MPUBECTH MPUMEPHI.

6. KakoB u3nueckuii cMbICI KOHCTAHThl XUMHUYECKOT'O PABHOBECHS U OT KaKuX (pakTopoB oHa
3aBUCHUT?

7. HanucaTh ypaBHEHHE 3aKOHA JICHCTBYIOIUX MAcCC JUIs CIEAYIOUIMX 00paTUMBIX MTPOLECCOB:
a) C 2+ H20 < CI + H*+ HCIO;

0) mA +nB < pC

8. Kakum 06pa3oM KOHCTaHTa paBHOBECHsI CBA3aHA C KOHCTAHTAMHU CKOPOCTH MPSIMOI 1 0OpaTHON
peakuuu?

9. BBIYHCINTh KOHCTAaHTY XMMHYECKOIO PABHOBECHS PEAKLIUU:

NaCl + H2SO4 < NaHSO4 + HCl, ecu paBroBecHbie KoHteHTparmu [NaCl] u [H2S04]
cocTaBistoT 1o 1 monw/i, a [NaHSO4] u

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

10. Chopmynuposats npuniun Jle-Ilaremnse.

11. Kak cMecTuTh paBHOBECHE BIIPABO:

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

0) H2+ l2<= 2HI; AHo< 0

B) 302 203; AHo>0



r) CN-+ H20 < HCN + OH-

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

12. Yro Ha3bIBaeTcst (aKTOPOM IKBUBAIEHTHOCTH, MOJISIPHOM Maccoil SKBUBaJICHTa?
ChopmynupyiiTe 3aKOH SKBUBAJICHTOB.

13. Kak onpenensiercst hakTop SKBUBAJICHTHOCTH COCTMHEHUS?

14. Kakue 3meMeHThl MIMEIOT IIEpEMEHHBIEC 3HaYeHUs (PaKTOpa SKBUBAJICHTHOCTHU?

15. Onpenenuts (HakTop SKBUBAIIEHTHOCTU (HOCHOPHOI KUCIOTHI B PEAKIIMH C THIPOKCHIOM
KaJusl, €CIIM B pe3yiIbTaTe peakiuu oopazyercst ruapodocdar Kamms.

16. Onpenenuth GakTop SKBUBAJICHTHOCTH METaJIa B CASAYIOMUX coeauHeHusx: MnCl2,

MnOz2, Mn207, Cr203, H2CrOa.

17. Onpenenuth GakTop SKBUBAIIEHTHOCTH cienytomux coenqunennii: Al203, CaO, H3PO4,
Cr(OH)3, K2Cr207, NO, SOs, AlCls.

18. Ilpemioxure HECKOJIBKO CITIOCOOOB OMPEEICHUS MOJIIPHOM MacCchl SKBUBAJIEHTa METaslIa.
19. Bolunciuth aTOMHYIO MacCy SKBUBAJICHTa CEPbl, €CJIU U3BECTHO, UTO MPU TOPEHUHU 3 T CEphI
MOJIyYHIJIOCh 6 T OKCHIA.

20. 2 r maraus BeitecHs 0T 0,164 T Bomopona, 17,7 r cepedpa u 10,5 T Meau U3 COSTUHEHHUM ITUX
aneMeHToB. Haiitu (hakTop SKBHBaJIGHTHOCTU U MOJISIPHBIE MAacChl 9KBUBAJICHTOB ATHX METAIIIIOB.
21. BelyuciauTh NpoOLEHTHOE COJIep)KaHNe METaJlJla B €0 OKCHJIE, €CIIM MOJISIpHAsi Macca
SKBUBAJICHTa MeTajia paBHa 31,8 r/MoJb.

22. CKOJIBKO BOJOPO/Ia IPU HOPMAJIBHBIX YCIOBUAX BBIJCIUTCS MPU B3aUMOJICUCTBUU C KUCIOTOM
5 r MeTana, MOJISIpHas Macca KBUBaJIeHTa KOTOPOro paBHa 20 1/Mob?

23. Tox cunoii B 6 A B TeueHue 1 4 BeIIEIsAET U3 pacTBOpa coiu 7,16 r AByXBaJE€HTHOTO METaLIA.
Haiitn atomHyro maccy merasia.

Tema3. PactBopbl. XUMHUYECKUI aHAIINS.

ITpuMepHbIe BONPOCHI U 334a4H:

1. JlaiiTe mOHSATHE UCTUHHOTO pacTBopa. YeM MCTUHHBIN PACTBOP OTIWYAETCS OT KOJJIOMJIHOTO?
2. JlaiiTe OHATHE PaCTBOPUTENS U pacTBOpsieMoro BemiecTsa. Ilpuseaure npumepa.

3. I1o xakuM pHU3HaKaM MOXHO KilaccuuuupoBath pactBopsl? IlpuBenure knaccuduxaiuio
pactBopoB. [IpuBeante npumepsl.

4. JlaifTe onpeneneHrne MacCoOBOM J10JIM, MOJIIPHON JI0JIM, MOJISIPHOM KOHLIEHTPALIUU, MOJIIPHON
KOHLIEHTPALlUU YKBUBAJIEHTA, MOJIITIbHOW KOHLEeHTpaluu. [losicHuTe Ha npumepax.

5. Yro Takoe ocMoc, ocMoTuyeckoe nasienue? [IpuBeanre npumepsl ocmoca B ipupoje. ['ae
MO>KHO MCIIOJIb30BaTh SIBJICHUE OCMOca?

6. Chopmynupyiite 3akonsl Bant-I'ohda u Payms.

7. Yto Takoe 30yJUINOCKONUS U KPUOCKOMIHS?

8. JlaBneHue HAChIIIEHHOTO BOJISIHOTO Mapa BOJHOTO pacTBopa HeanekTpoauTa npu 100 °C paBHO
720 MM pT.cT. OnpenennTp, CKOJIBKO MOJIEH BOJBI IPUXOAUTCA HA 1 MOJIb pACTBOPEHHOTO
BELIECTBA B 3TOM pacTBOpE.

9. Onpenenuts, Mpu Kakou Temneparype 3aMmep3aeT 0,1 MOJSUIBHBIN pacTBOpP YKCYCHOM KHMCIIOTBI,
eciim o = 0,014.

10. IIpu kaxoit Temreparype OyaeT KpucTauin3oBaThes 4-% pacTBOp 3TUIIOBOTO criupra?

11. Onpenenuts AaBieHue HachIIEHHOTo napa npu 650C pactBopa 34,2 r caxapa (C12H22011) B
130 ma BOZIBI.

12. JlaBiieHne HACBIIIEHHOTO Mapa i pacTBopa 27 T riatoko3bl B 108 T Boabl paBHO 741 Mm
pt.ct. ipu 100°C. Haiit MOJEKYJIIpH yIO Maccy IIFOKO3bI.



Tema 4. OcHOBHBIE IOHATHSI OPraHUYECKON XUMUU

1. HazoBuTe 110 CUCTEMAaTUYECKOM HOMEHKJIATYpe, YKa)KUTE IEPBUYHbIC, BTOPUUYHBIE, TPETUYHBIC
aTOMBI yIiepoJa:

C,Hs CH(CH3)CH(CH3)CH(CHg)2

2. N306pa3ute aTOMHO-OpOUTATILHYIO MOJIENIb MOJICKYJIBI MPOMaHa. Y KaXKuTe, I71€ BO3MOXKHO,
JUTMHBI CBSI3€W 1 BaJICHTHBIC YTJIBI.

3. Jlonumure peaknuto: Yd-ceer CH3CH,CH(CH3)C(CHj3),CH3 + Br;

4. Ilonyuure 3,4-numeTnirekcad no peakuuu Bropua u no peakunu Konboe

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

3.3.1. KouTposabHbie padoThl
BapuanT 321a4 KOHTPOJILHOM PadoThI
1. Ecnin pactBoputs 25,5 r BaCly B 750 r BOBI, TO MOIYYUTCS PACTBOP, KPUCTAILTU3YIOIUICS
npu -0,756°C. BEIYUCINTD KOKYIIYIOCSA CTENEHD AUCCOLMALIMU COJIM B PACTBOPE.
2. PaccuuraiiTe KOHIICHTPALIMIO BOJAOPOIHBIX MOHOB B BOJHBIX PaCTBOPAX:
a) pacTBop moxy4eH paz0asierueM Bogon 50 cm3 15-mpouentHoro pactBopa NH4OH o 350 oM;
0) pactBop, B 650 oM’ kotoporo conepxurcs 4,8 r CH3COOH.
3. Kakoii 00beM Boabl HeoOxomuMm a1 pactsopenus npu 25°C 1 r BaSO4?
4. YKkaxuTe, KaKie COeTMHEHUS B BOJIHOM PACTBOPE MOABEPTatOTCs TUPOIIN3Y, a KaKUe - HE
nojaBepraroTcs. Hanmummre ypaBHeHUs peakifii rTuApoin3a u 00bsCHUTE, TOYEMY POTEKAeT
THIPOJIN3, YKAKUTE Cpeay pacTBopoB 3Tux BerecTB: SbCls, K;SO4, CH3;COONHL.
5. BeIuMCIUTh KOHCTAHTY THIPOJIN3a o MepBoii cTyneHu docdara kanus. KakoBa cTeneHb
ruaponusa conu B 0,1 M pactBope u pH pactBopa?

4. OHEHOYHBIE CPEACTBA JIJIAA KOHTPOHﬂ YCIIEBAEMOCTHU 1
PE3VJIbTATOB OCBOEHUA YYEBHOU JUCIHUAIIJIMHBI (MOY JIA)
(cm. Dono ouenounvix cpedcmas)

4.2. PeiiTuHrOBas cucTeMa OICHKH 3HAHUM 00yJaromuXxcs 1Mo yaeOHOH
JUCIMILIAHE (MOIYIIIO)

PentunroBas cucrema B Y HUBEPCUTETE HE UCITOIb3YETCHL.

5. YueOHO-MeTOAMYecKOe U HHPOPMAITMOHHOE 00ecrieueHne yueOHOou
AUCUMILTAHBI

5.1 OcHoBHas nuTeparypa



ABTOop (BI), HAWMEHOBAaHHE, MECTO
n3gaHusa 1 U34aTCJabCTBO, I'OJ

Ucnonp3yerc
s TIpA
U3Yy4YEHUU
pa3zenoB

CemMmecT

KonnuectBo
DK3EMILIIPOB

B Ha
oubmmoreke | xadenpe
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Heopranunueckas xumus [Teker] : B 3 T.:
yaeOHuk. T. 1 : DuU3MKO-XUMHUUYECKHE
OCHOBBI HEOPTaHMYECKON XUMHUH / TOJ
pen. 0. JI. TperpsikoBa. — 3-¢ W3I.,
nepepad. u gon. — M. : Axkagemus, 2012.
— 240 c. (ecTb ¥ TIpeJ1. U31.)
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Heopranuueckas xumus [Teker] : B 3 T.:
yaeOHuK. T. 2 : XuUMHsS HENepexoIHbIX
anemenToB / o pen. FO. 1. Tperbsikona.
— 2-¢ m31., nepepadb. — M. : Akaaemus,
2011. — 368 c. (ecTh 1 Tipen. U31.)

1-3

Heoprannueckas xumus [Tekcer] : B 3 T.:
yaeOnuk. T. 3, xu. 1 : Xumusa
MEepexXOoIHbIX AneMeHToB / mof pex. 0. 1.
TperpsikoBa. — 2-¢ u3xa., ucnp. — M. :
Axanemusi, 2008. — 352 c. (ecTb u npes.
u31.)

1-3

Heoprannueckas xumus [Tekcer] : B 3 T.:
yaeOnuk. T. 3, xH. 2 : Xumus
MEePEeXO0IHbIX AeMeHToB / mof pen. 0. J1.
TperpsikoBa. — 2-¢ m3a., ucmop. — M. :
Axkanemus, 2008. — 400 c. (ecTs u mpen.
W31.)

1-3

Heopranuueckass xumus [DIeKTPOHHBIN
pecypc] : nmabopaTOpHBIA MPAKTUKYM /
[cocT. C. B. XKernos, H. Il. Yckona] ;
PI'Y umenu C. A. Ecenuna. — Psa3anp :
PI'Y, 2012. — 196 c. — Pexxum noctyma:
http://dspace.rsu.edu.ru/xmlui/handle/123
456789/836 (mata oOparieHus:
15.10.2019).

1-3

Ob 5

[TpakTUKyM MO HEOPTaHHMYECKON XUMHUU
[Tekct] : yueOHOE mocobue / mox pe.
1O. JI. TperpsikoBa; B. A. Anemun [u
ap.]. — M. : Akagemusi, 2004. — 384 c.

1-3

PeyroB, O. A. Opranudeckas Xumus
[Tekct] : yueOnuk: B 4 4. Y. 1 / O. A.
Peyros, A. JI. Kypn, K. I1. Byrun. — 2-e
n3a. — Mocksa : baunowm, 2005. — 567 c.

PeyroB, O. A. Opranudeckas Xumus
[Tekct] : yueOnuk: B 4 u. Y. 2 / O. A.
Peyros, A. JI. Kypu, K. II. Byrun. —
Mocxksa : burowm, 2004. — 623 c.



http://dspace.rsu.edu.ru/xmlui/handle/123456789/836
http://dspace.rsu.edu.ru/xmlui/handle/123456789/836

PeyroB, O. A. Opranuueckas XuUMHS
[Tekcr] : yueOnuk: B 4 u. U. 3 / O. A.
Peyro, A. JI. Kypu, K. Il. byrtun. —
Mocksa : bunowm, 2004. — 544 c.
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PeyroB, O. A.Opranuueckas XuMHS
[Tekcr] : yueOnuk: B 4 4. U. 4 / O. A.
Peyro, A. JI. Kypu, K. Il. byrtun. —
Mocksa : bunowm, 2004. — 726 c.

5.2 JlononHuTeNnbHAA IUTEpATypa

ABTOD (bI), HAUIMEHOBAaHUE, MECTO U3AAHUS
U U3JaTeIbCTBO, IO/

Hcnonb3yer
csl TIpu
U3Y4YEHHUU
pa3ennoB

CemMmec
Tp

KomnnuectBo
HK3EMIUISIPOB

B Ha xadenpe
oubmoTe
Ke

2

7 8

Axwmeros, H. C. O0mmast u HeopraHudeckas
xumus  [Teker] : yuebnux / H. C.
AxMeToB. — 4-e uzn., uctp. — M. : Beicias
mkoja: Axkagemus, 2001. — 743 c.

4 6

3apudsnoBa, M. 3. XuMusg U TEXHOJIOTHUS
BTOPUYHBIX  IPOIECCOB  MEPepabOTKU
HeTu [DNEKTpPOHHBIN pecypc]| : yueOHoe
nocoobue / M. 3.3apudsHosa, T.
JI. IlyuxkoBa, A. B.apupymmn. —
Kazanp : KHUTY, 2015. — 156 c. — Pexxum
JOCTyTA!
http://biblioclub.ru/index.php?page=book
&id=428799 (mara oOpartieHus:
15.10.2019).

OBbC

Huxkurnna, H. I. O6mas u
HEOpraHuyeckas Xumus B 2 .
[DneKTpOHHBIH pecypc]. 4.
TeopeTnueckre OCHOBBI : YYEOHUK U
MPAKTHKYM TUTST MIPUKJIATHOTO
OakanaBpuata / H. I'. Hukutuna, B. W.
['pebGenbKOBa. — 2-€ U3, Iepepad. u JIOII.
— M. : FOpaiir, 2017. — 211 c. — Pexum
JOCTyTa: https://www.biblio-
online.ru/book/387844D0-C16C-4441-
AO03F-D7CE8572ET7E7 (matra oOparieHus:
20.04.2019).

1-3

OBC

Huknrnna, H. I. OOmas u
HEOpraHuyeckas Xumus B 2 .
[OnexTponnbrit pecypc]. Y. 2. Xumus
DIIEMEHTOB : Y4EOHHK WM TMPAKTUKYM ISt
npukiagHoro OakamaBpuara / H. T

OBC



http://biblioclub.ru/index.php?page=book_red&id=428799
http://biblioclub.ru/index.php?page=book_red&id=428799
https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-D7CE8572E7E7
https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-D7CE8572E7E7
https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-D7CE8572E7E7

Huxutuna, B. U. I'pebenpkoBa. — 2-¢ u3.,
nepepab. u gom. — M. : FOpaiit, 2017. —
322 C. — Pexum JIOCTyma:
https://www.biblio-
online.ru/book/1IAAAA313-EE38-4972-
94BA-BFAAQF772DD3 (mara
obpamienus: 20.04.2019).

Comnonosa, H. JI. Xumuueckas TEXHOJIOTHS
nepepadoTKu HEPTH U ra3za [ DIeKTPOHHBIN
pecypc] : ydeOHoe mocobume / H.
JI. Cononona, [. A. XanukoBa. — Kazans :
KHUTY, 2012. — 122 ¢. — Pexxum gocryna:
http://biblioclub.ru/index.php?page=book
&id=258408 (mata oOparieHus:
15.10.2019).

OBC

CyBopos, A. B. O0mas u Heopranuueckas
XuMud B 2 T. [DnekTpoHHsbIil pecype]. T. 1
YU4EeOHUK  AJs aKaJIEMUYECKOI0
OakamaBpuata / A. B. CyBopoB, A. b.
Hukonsckuii. — 6-e u3 ., ucnp. u gom. — M.
KOpaiit, 2017. — 292 c. — Pexum
JIOCTYyTIA: https://www.biblio-
online.ru/book/31F396E4-38A9-4FE2-
9347-A2265C8018BC (mara oOpareHus:
20.04.2019).

OBC

CyBopos, A. B. O0mas u Heopranuieckas
XUMUA B 2 T. [DneKTpoHHbIH pecype]. T. 2
YU4EeOHMK  AJs aKaJIEMHUYECKOIO
OakanaBpuata / A. B. Cysopos, A. b.
Hukonsckuii. — 6-e 3., ucnp. u gom. — M.
KOpaiit, 2017. — 315 c. — Pexum
JIOCTYyTIA: https://www.biblio-
online.ru/book/8BEE37D5-7D87-4256-
BIF7-29A4B28E1BCD (nara oOpamieHust:
20.04.2019).

1-3

OBC

TectoBble  3amaHus 10O  oOmed ©
HEOPraHMYeCKOW XHMHUHU C pEIICHUSIMH U
orBetamu [Tekct] / P. A. Jluaun [u ap.]. —
Mocksa : BUHOM. JlaGoparopus 3HaHMH,
2004. — 230 c.

1-3,5

Vraif, S. A. OOmas u HeopraHudeckas
xumus [Tekcr] : yuebnuk / S. A. Yrait. —
2-¢ u3fd., ucnp. — M. : Beicmas mkona,
2000. — 527 c.

1-3

15

10

Xumuss B wmkone [Tekcr] : HaydHo-
TEOPETUUECKUIN U METOIUYECKUl KypHa /
[yupenuTenu : MuHucTepcTBO
oOpazoBanusi U Hayku Poccuiickoii
®Penepanuu, Poccuiickasa aKageMus
obpazoBanus, U3n-Bo «llenTpxummpeccy].
—1937 - .—Mocksa, 2016 - . —10 pa3
B roa. — ISSN 0368-5632.

1-3



https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
http://biblioclub.ru/index.php?page=book_red&id=258408
http://biblioclub.ru/index.php?page=book_red&id=258408
https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC
https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC
https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC
https://www.biblio-online.ru/book/8BEE37D5-7D87-4256-B9F7-29A4B28E1BCD
https://www.biblio-online.ru/book/8BEE37D5-7D87-4256-B9F7-29A4B28E1BCD
https://www.biblio-online.ru/book/8BEE37D5-7D87-4256-B9F7-29A4B28E1BCD
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Xumusg u xwm3Hb — XXI| Beka [Tekcr] :
€KEMECIYHBIN HAy4HO-TIOIYJIIPHBII
KypHai. — 1965 - . — Mocksa, 2016 -

— Exemec. — ISSN 1727-5903.

1-3 2 1

5.3 ba3el JaHHBIX, HH(i)OpMaHI/IOHHO-CHpaBO‘IHI)IG H ITIOUCKOBBIC CUCTCMBI:

1.

eLIBRARY.RU [OnexTpoHHbI# pecypc] : HaydHas 2JIEKTpOHHAsk OMOJIMOTEKA.
— JlocTym 3aperucTpupOBaHHBIM TOJIB30BATEISAM 10 MapoJTto. — Pesxum
nocryma: http://elibrary.ru/defaultx.asp (nara ooparmenuns: 15.10.2019).
KubepJlenunka [DnekTpoHHBIN pecypc]| : HaydHas 3JE€KTpOHHAs OUOIHOTEKA.
— Pesxxum noctyma: http://cyberleninka.ru, ceoboHbIH (1aTa 0OpaIicHus:
15.10.2019).

Jlanb [DNEeKTPOHHBIN pecypc] : JIeKTpoHHAast Oubnanoreka. — JlocTyr kK
MOJIHBIM TEKCTaM 10 MapoJto. — Pexxum noctyna: https://e.lanbook.com (nara
obparmenus: 01.03.2019).

Hayunas 6ubnuotexa PI'Y umenu C. A. Ecenuna [DneKTpoHHbBIN pecypc] :
caitt. — Pexxum moctyma: http://library.rsu.edu.ru, cBodoaHbIi (1aTa
obpamienus: 15.10.2019).

Tpynsl npenoaaBaTenei [DIEKTPOHHBIN pecypc] : KOJUIEKIHs // DIeKTpoHHas
oubmoreka Hayunoit 6ubmuoreku PI'Y umenu C. A. Ecenuna. — Jlocty k
MOJIHBIM TEKCTaM 0 mapostto. — Pexxum noctymna:
http://dspace.rsu.edu.ru/xmlui/handle/123456789/3 (nata obparieHus:
15.10.2019).

Yuusepcuterckas ouonmoreka ONLINE [DnexktponHsblit pecypc] :
ANEKTpOHHast OubanoTeKa. — JIoCTym K MOJHBIM TEKCTaM MO MaposIto. — Pexxum
noctyna: http://biblioclub.ru/index.php?page=main_ub_red (maTa oOpameHws:
15.10.2019).

Onexktponnblii kKatanor Hb PI'Y umenn C. A. Ecennna [DJIeKTpOHHbBIN
pecypc] : 6a3a JTaHHBIX COJIEPHKUT CBEICHUSI O BCEX BUAX JIMTEPATYPHI,
nocrynaromux B houx Hb PI'Y umenn C. A. Ecenuna. — Psasanb, [1990 - ]. —
Pexum noctyna: http://library.rsu.edu.ru/marc, ceo6oHbIl (1aTa 0OparieHus:
15.10.2019).

FOpaiit [DnexTpoHHBIN pecypc] : aneKkTpoHHas oubmuoTeka. — JlocTym k
MOJIHBIM TEKCTaM I10 mapoJito. — Pexxum poctyna: https://www.biblio-online.ru
(mata ooparenus: 20.04.2019).

5.4. [lepeuenb pecypcoB HHOOPMAIIMOHHO-TEIEKOMMYHUKAITUOHHOM CETH
«uTepuer» (nanee — cetb «MIHTEpHETY), HEOOXOIUMBIX JIJI1 OCBOCHHUS JUCITUTIITUHBI

1

2

. ChemNet. Poccust [DnekTpoHHBIH pecypc] : Xumuueckas HHPOpMaInoOHHAsS

ceTh. — PexxuM noctyma: Www.chemnet.ru, cBoOoiHbIi (1aTa oOpalieHus:
15.10.2019).

. ChemPort.Ru [DnexkTponHsIii pecypc] : moptai. — Pexxum gocryna:

www.chemport.ru, ceoboansiit (gata odopamenuns: 15.10.2019).



http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
https://e.lanbook.com/
http://library.rsu.edu.ru/
http://dspace.rsu.edu.ru/xmlui/handle/123456789/3
http://biblioclub.ru/index.php?page=main_ub_red
http://library.rsu.edu.ru/marc/
https://www.biblio-online.ru/
http://www.chemnet.ru/
http://www.chemport.ru/

6 MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYHEHHME YYEBHOU

JTIACITUTINHBI

6.1. TpeGoBaHus kK ayauTopusiM (TIOMEIIEHUSIM, MECTaM) JUIS TPOBEICHHUS
3aHATHI: CTaHAAPTHO OOOPYJOBAHHBIC JIEKIIMOHHBIC AYAUTOPUHU MJS TPOBEICHUS
MHTEPAKTUBHBIX JIEKIMHA: BUICOMPOEKTOP, SKPaH HACTEHHBIH, Ap. 000pyAOBaHHE,
XUMUYECKas JadbopaTopus

6.2. TpebOoBanus K O0OOpYJOBaHHWIO pPabOYMX MECT TMPENOoaaBaTeNsd M
00yyYaroIMXcsi: BUICOMPOCKTOP, HOYTOYK, IEPEHOCHOM IKpaH.
6.3. TpeOoBaHus K CHEIHATU3UPOBAHHOMY 00OPYIOBAaHHIO: OTCYTCTBYIOT.

8. MGTOIII/I‘-ICCKHC YKazaHu:A I 06yqa}oumxc;1 I10 OCBOCHHIO U CITUIIIIMHBI

Bun yueOHbIX 3aHATHIA

OpFaHI/IS anus JeATCIbHOCTH CTYACHTA

Jlexus

Hanucanue KOHCIIEKTa JEKLUN: KpaTKo, CXEMAaTU4HO,
MOCJIeIOBATeNbHO (DUKCHPOBATh OCHOBHBIC ITOJIOKEHHS, BBIBOJBI,
(GbopMyIMpoBKH, 000OIIEHNUS; MOMEYaTh BAXKHBIE MBICIH, BbIIEIATH
KJIFOYEBBIE CJIOBa, TepMUHBL. [IpoBepka TEPMHHOB, NOHATHU C
IIOMOLIBIO SHUUKJIONIEANH, cloBapei, CIIPABOYHHUKOB C
BBINMCHIBAHUEM TOJKOBaHWH B TeTpaab. (OO03HAYUTH BOMPOCHI,
TEPMMHBI, MaTepUal, KOTOPBIA BbI3BIBAET TPYAHOCTH, IOMETUTH U
MOMNBITaTbCS HAWUTU OTBET B pPEKOMEHIyeMou Jjuteparype. Ecmum
CaMOCTOSITENILHO HE y/AaeTcsi pa3o0parkecsi B MaTrepuaie, He0OX0IuMo
chopMynupoBaTh ~ BOIPOC W 3a4aTh  NpENoJaBaTeilld  Ha
KOHCYJIbTallMM, Ha MPAKTUYECKOM 3aHATUU. Y IE€IUTh BHUMAaHHE
CJIETYIOIIMM NOHSTHUSIM (IEPEUUCIICHNE TOHSITUI) U JIp.

KoHntponbHas

paboTa/MHANBUIYaTbHbBIE

3HAKOMCTBO C OCHOBHOH M I[OHOHHHTGHBHOﬁ HHTepaTYPOﬁ, BKJIO4Yas
CIIPAaBOYHEBIC U3JIaHUA, 3apy6e>1<Hble HCTOYHUKH, KOHCIICKT OCHOBHBIX
HOJ'IO)KeHI/II\/'I, TCPMHHOB, CBCI[CHI/II\/'I, Tpe6y101u14xc;1 I 3allOMHUHaHU A

3aJJaHMs U ABISIOLIMXCS OCHOBOIOJAraromyMu B 3Tod Teme. CocTaBiieHHE
aHHOTALMH K MPOYUTAHHBIM JIMTEPATYPHBIM HCTOYHHUKAM U JP.

OnEeKTpOHHBIE ONEeKTPOHHBIE MpPE3EHTAallMd TEOPETUYECKOro Marepuana —
npoOJeMHble JIEKIMH B (OpMe 3JIEKTPOHHOM Npe3eHTaluu C

IIPE3EHTALNH P . Gbop P p 1

MOCIENYIOMUM KpPaTKuM OOCYKIIEHMEM W TIOJBEIEHHEM WTOTOB

pabOTHI (TEXHOIOTHUS «3aKIIOUYUTEILHOTO CIIOBAY), HAIPaBICHHBIM Ha

0000111eHIe, TOJKOBAaHUE M UHTEPIPETALUIO MaTepraa
OJNeKTpOHHBIE  pedeparbl-Npe3eHTalul  —  HCCIeJOBaHue,

WHTEpOpeTalMss W JEMOHCTpalWs Marepuaia 10 BBIOpaHHOMN

npobjaeMaTMke ¢ MOCHENYIOIIMM  aHaJu30M,  JIUCKyccueid,

OIIMTOHUPOBaHNEM, W OlleHKOH. OpUEHTHPOBAaHBI HA WHIUBUIYaJIbHOE

MHTEJUIEKTyallbHOE W TBOpYECKOoe pa3BUTHE. Takke BBICTYHAeT Kak

omHa u3 (HopM rpynIoBoit paboTkI HO:

- €IMHOM MpobJIeMe U OIMHAKOBBIM BOIIPOCAM;

- pa3aM4YHbBIM npolieMam;

- o0w1eii mpobiaeMe, HO pa3IMYHBIM €€ ACTIEKTaM.

HanpaBnensl Ha QuKcanuio, peneH3upoOBaHHE, CHCTEMATH3AIHIo,




JIEMOHCTpPAIMI0 (PaKTHYECKOTO MaTepualia U COCTABICHHE CYXKICHUS
C MOCJICAYIOMIUM OOCYKJIEHHEM B TPYIIIIE.

[IpakTukym/naboparopHas | Meronuvecknue yKa3aHus 10 BHITOJHEHHIO JTA0OPAaTOPHBIX PadoT
pabora (MOJICHO YKaA3amb HA38aHUe OPOWIOPLL U 20€ HAXO0UMCs) U JIp.

TectupoBanue PaboTa ¢ KOHCIIEKTOM JIEKIHiA, TIOJArOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIPOCAM U JIp.

[ToaroroBka K 3K3aMeHy [Ipu moAroToBKeE K 3K3aMeHy (3a4eTy) He0OXOIMMO OPUEHTUPOBATHCS
Ha KOHCIEKTHI JIEKI1Il, pPEKOMEHIYEMYIO JIUTEPATypy U Ap.

9. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHUNA, UCTIOIB3YEMBIX MPHU OCYILIECTBICHUH
00pa3zoBaTeNpHOTO NpoLecca Mo JUCHHUILIMHE (MOIYIIIO), BKIIIOYas IEPEUYCHb
MIPOrpaMMHOro o0ecreyeHus: 1 HH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM (npu
Heobxooumocmu).

10. TpeGoBanuss Kk mporpaMMHOMY OOECHeYeHHI0 Yy4eOHOro mpolecca
(Yka3bIBaeTcs MpU HAIUYUH):

[Tepeuens nHGOPMAITMOHHBIX TEXHOJIOTHH (JIMIIEH3MOHHOE MPOTrpaMMHOE 00ecTieueHue,
MH(POPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI)

Hazsanwue 110 Ne nunienznn

Awnrusupyc Kaspersky Endpoint norosop Nel14/03/2018-01420t
Security 30/03/2018r.);

Oducnoe npunoxenne LibreOffice | cBoboaHO pacnpoctpansiemoe [10
Apxwusarop 7-zip cB000HO pacrpoctpansemoe 10
bpaysepuzobpaxenuit Fast Stone | ceoGonHO pacmpocTtpansemoe [10
ImageViewer

Menua [IPOUTPBIBATEND VLC | cBoGosHO pacmpocTpansemoe [10
mediaplayer

3anuce auckoB ImageBurn cB00OTHO pacnpocTpansemoe [10
DJVU 6pay3epDjVuBrowser Plug-in | ceo6oaH0 pacmpoctpansemoe 10

11. nble cBenenus




IHpuiaoxenue 1

@DoH/1 OLIEHOYHBIX CPEICTB JIs MPOBeeHUsI MPOMEKYTOUYHOM aTTecTAlNu

00yYamuxcs no JUCUUIInHe (MOIYJII0)

Ilacnopm ¢honoa oyenounvix cpeocme no oucyuniune (Mooy/) o

RPOMEINICYMOUHO020 KOHRMPOJIAl ycnesaemocmu

Nen/m | KoHTponupyembie pa3ienbl Konx xoHTpOmupyemon HaunmenoBanue
JTUCIUIUIAHBI (Pe3yabTaThl IO KOMITETEHINH (WiIH e OILICHOYHOT'O CPEJICTBA
paznenam) YacTH)

1. YdeHue 0 CTpOeHUE BENIECTRA. OK-6, OK-7 OIIK-2 DK3aMeH
VYyeHue o nepuoandecKoOM
W3MEHEHUU CBOMCTB 2JIEMEHTOB U
HUX COeIUHEHUN

2. OcHOBHBIE 3aKOHOMEPHOCTH OK-6, OK-7 DK3amMeH
MPOTEKAHUS XUMHUECKUX
MIPOIIECCOB
PactBopsl. Xumuueckuit ananmu3 | OK-7 OIIK-2 DK3aMeH

3

4 OCHOBHBIE OHSATHS OK-6 OK-7 OIIK-2 DK3aMeH
OpraHN4YeCKOM XUMHH

5 [TpuknagHas xumus OK-7 OIIK-2 DK3aMeH




TPEBOBAHN K PE3YJIBTATAM OBYUEHUS 110 YUEBHOU

Hunexc Conep:xanue JeMeHThbI KOMIIeTeHIH Hnpexc
KOMIIeTeHIINN
KOMIIETCHIINU 3JJE€MCHTA
OIIK 2 3Hath
Cnoco6HOCTBIO
UCTIONB30BaTh Oa30BbIE
3HaHMS (YHIAMEHTaJIbHBIX
pa3nenoB (GU3UKH, XUMHUH,
GHONTOrHH, DKOJIOTHH B ocHOBHbIE 3aKoHBI, Teopun, mpuHmEnel ¥ | QIIK2 31
obneme, HeobXONMMOM s paBuUja TEOPETUIECKMX OCHOB XMMHUH.
OCBOCHUSI (PU3UUECKHX,
XHMHUYECKHX,
GHOTOMYECKHX Metoxpl  momydennms  u ucenenosannt | QIIK2 32
9
5KOTOIMYECKIX OCHOB B XMMHYECKHX BEICCTB M PeaKkuuii
oGeit, pu3nuecKoil u NOHATHE O CBOHCTBax xmumuueckux snementos | QIIK?2 33
COIHMATBHO-IKOHOMITUECKOH U HEKOTOpbIX Haubojee  ymoTpebIsieMBIX
reorpaduu COC/IMHEHUIA.
Ymersb
VcnonesoBate  Teopetnueckne  sHanma  Ha | QIIK2 V1
NPaKTUKE
Ilposoauts  naGoparopusie  nccnenosannst | QIIK2 V2
XHMHYECKHX CBOICTB BELIECTB
BBISBIIATE 3aKOHOMEPHOCTH B CBOHCTBAX U OIIK2 V3
CTPOCHHH BEIIECTB, IPOrHO3UPOBATH CBOWCTBA
BEIECTB, HCXOMS 3 CTPOCHUS
BJaJeTh
HaBbikamu penieHus KOHKPETHBIX OIIK2 B1
NPAKTUYECKUX 33]a4 U UCCIICI0BATEIBCKOM
paboTEI.
Bnagets 3¢ pexkrrBHO XUMUYECKIM OIIK2
anmnaparom, MeTOIaMH1 U B2
METOAUKaAMU HeO6XOI[I/IMI)IMI/I JIISL
npodeccnoHambHOM JesITeIbHOCTH
MUHHUMAJIbHBIMHU HaBbIKAMHA OHKZ
OpraHu3anuuv U nNpoBEACHUA B3
HCCJIeIOBAHUM,
CIOCOOHOCTBIO CAMOCTOSTENILHO
COCTABIISITh IUIAH UCCIIEIOBAHUSL.
OK-7 Cnoco6HOCTBIO 3HATH
CaMOOpraHu3anuu
caM000pa30BaHUIO
CoBpeMeHHbIH XUMHYECKHUH S3BIK, OK-7
CHCTEMaTH3aLUI0 1 HOMEHKJIATYpy COeIMHEHUH 31
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB OK-7
BEILIECTB 32
CriocoGsI 1oKkasatenscTBa crpoetus Bemects ¢ | Q-7

HCTIOIb30BaHUEM COBPEMEHHBIX (PU3HUKO-
XUMHYECKHX METOJIOB

33

yMeTh




[IporHo3upoBaTh CBOWCTBA COEOUHEHH Ha
OCHOBE  DJIGKTPOHHBIX  MPEACTaBICHUH O
CTPYKTYpE BEIECTB,

OK-7
Y1

OnpenensaTbCyIHOCTh XUMUUECKUX
MPOLIECCOB, YCIOBUH MX MPOTEKAHMS, MEXaHU3M
PEeaKIiii, BO3MOXHOCTb YIIPABICHUS
XMMHUYECKHMH MPOIIECCAMU

OK-7
Y2

OIIpeNeIsITh BO3MOXKHOCTb
PALOHAILHOTO HCIIOJIb30BaHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB B Pa3IMYHBIX
o0acTsIX HaAyKd 1

TEXHHUKH;

OK-7
Y3

Baanern

Hasreikamu MNPpUMEHCHUA UMCIOIINXCA 3HAHHUI
IIPpA BBIITIOJTHCHUU CUHTE30B U PCHICHUN
PACUYCTHBIX 3a4a4

OK7
B1

CaMOCTOSTEIIBHBIMH
HaBbIKaMu paboThI Ha
COBpPEMEHHBIX NpHOopax,
UCIIOJIb3YEMBbIX IS
MPOBEICHUS HAY4HBIX
HCCIICIOBAaHUH U CTI0CcO0aMu
00paboTKU MOTyYEHHON
nHpOpMaINH,

OK7
B2

HpaBHIAMH
0e30macHOTO 0OpaIIeHus ¢
XUMHYECKHIMH MaTepHaIaMH C YIS€TOM HX
(U3HYCCKHX 1 XHMHYECKHX CBOMCTB,
CHOCOOHOCTHIO

HPOBOJIMUTD OLICHKY

BO3MOXKHBIX PUCKOB;

OK7
B3

OK 6

CriocoOHOCTEIO paboTaTh B
KOJUIEKTHBE, TOJIEPAHTHO
BOCIIPUHHMMAsI COLUAJIbHBIE,
STHUYECKHE,
KOH(ECCHOHAIBHBIC U
KYJIbTYPHbBIE Pa3Iuuusl

3HATb

3HaTh MPENCTaBICHUS O CTPYKTYpE XUMHUKO -
T€ XHOJOTMYECKUX CHCTEM, OCHOBHBIE
HallpaBJIEeHUs CUHTE3a, IPOU3BOCTBA
Ba)KHEHUIIIMX BEIICCTB,

OK 6
31

3HaTh HAYYHO-TEXHUYECKUE TMPOOIEMBbl XUMUH,
OCHOBHBIE HaMpaBJICHUs CHHTE3a, TPOU3BOJICTBA
BaKHEHIIINX BEILIECTB,

OK 6
32

00J1acTH IPUMEHCHHS XUMUU
B Pa3JIMYHBIX OTPACIsAX HAPOJHOTO
XO3SMCTBA;

OK 6
33

yMeThb

ONpEEIsATh
BO3MOXHOCTb

PAlMOHATIBHOTO UCTIOJIb30BaHHUS
€CTECTBEHHOHAYYHBIX

3aKOHOB B Pa3IMYHBIX 00J1aCTIX HAYKH H
TEXHUKU

OK 6
Y1

CTPOUTH U UCIIOJB30BaTh

OK 6




XUMHYECKHE, MATEMAaTHICCKUE U V2
HMMUTAIHOHHbIE

MOJCIIN;,

OIIpEeNIeIATh HayYHO-TEXHUYECKHE MTPOOIEMBI OK 6
XHMHH, OCHOBHBIC HAIIPaBIICHUS CHHTE3A,

IPOU3BOJICTBA Ba)KHEHIINX BEILECTB 3
Baagers

3¢ PeKTHBHO OK 6
XHMHYECKHM allapaToM,

METOIaMH U B1
METOANKAMH HEOOXOJUMBIMH IS

npodeccHoHAIBHOM e TeIbHOCTH

HaBBIKAMH HCIIOJIb30BAHUS OK 6
IPOTPaMMHBIX CPEICTB U PabOTHI B

KOMIBIOTEPHBIX CETSIX, B2
IKCIICPUMECHTAJIbHBIMH HaBBIKaMU IIPpU OK 6
BBITIOJTHEHUH J1TA0OPAaTOPHBIX padoT B3

KOMILJIEKT OIIEHOYHBIX CPEJICTB JUISI TPOMEKYTOYHOM
ATTECTALIUM (OK3AMEH)

HNHaexc oneHuBaeMoi
KOMIIETEHIIMH U ee

*Conepmaﬂne OLCHOYHOI'O CpeacTBa

3JICMCHTOB

1 1.OCHOBHBIC TIOHSTHS W 3aKOHBI crexuomerpuu. | OIK2 31
ATOMHBIE ¥ MOJICKYJISIPHBIEC MacChl. MOJTb. 8212 %} }132
HocrosiHuast ABOrajgpo. 3aKoH SKBHBAICHTOB. DakTop | i (v
SKBHBAJICHTHOCTA. ATOMHBIE ¥ MOJIIPHBIC MAacChI
SKBHUBAJICHTOB. OK 7 Bl

2 Pa3BuTHe mIpencTaBiICHHU O CIIOKHOM cTpyKType atoma. | OIIK 2 B3
SIBnenue paanoakTUBHOCTH. Monenu atroma. ATOMHBIE 8576332’1
CIICKTPBI

3 Haxoxnenune snektpoHa B arome. Iloctynmatsl bopa. | OIIK2 33
VYpaBuenne IIpenunrepa. [IpencraBnenne 06 OIIK2 ¥2

ITK6 B3 OIIK 32

JNEKTPOHE KaKk O 4dacTule © BodHe. [lpuHnmmn
HeonpeneneHHocTu I'eizendepra, ypaBHeHne BoiHbI Jle-
Bpoiins. DnexTpoHHoe 001aKo.

4 3amoiHeHWEe JJIEKTPOHHBIX  O0OJIOYEK B  aToMax. 8§Z 312

IIpuHuun HauMeHblIeW »Hepruu, npuHuun Ilaymu,
npaswio ['yuga (Xynna), mnpaBuna KiedkoBckoro.
IIpuBectu npuMepsl.

OIIK2 B3 OK 7 Bl




5 KBaHTOBO-MexaHMUYECKasi Teopus CTpoeHus aroma. | OK-532
KBanrtoBbie uucna. @opma u opueHTauus opoOUTayIEH. 8555];;1
[Ipunnun [Taynu. [IpaBuno XyHna.

6 OCHOBHBIC THIIBI XUMUYCCKOH CBs3U. OTIIMYUTEIbHBIC OK-7 33
0COOCHHOCTH MOHHOM CBSI3U OT APYTUX CBsI3el OK-6Y3
(xoBaJIeHTHOM, MeTaimn4eckoi). CyliecTByeT Jid B OlK 2 Bl
MIpUPO/Ie YKCcTas HOHHAs cBsI3b. Korna xumuyeckas OIIK 32
CBsI3b cunTaercs noHHou? IIpusenure npuMepsl
COCIMHEHHH C HOHHOM CBs3bt0. OOMEHHBIN U JOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHMUsI

7 Teopus THOPHUIM3AIIH. Bungst ruOpuan3anym. | OIK 2 31
IIpumepel. B uyeM OrpaHMYEHHOCTb JAHHOW TEOPHHU. OIIK2 ¥1
OcHoBHbIE TOJOXKEHUsT Teopuu rudpuanzanun. Kax OIK2 B2
Teopust THOpUIU3AIMH OOBICHAET INPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ (Ha IPUMEPE MOJIEKYJIbl aMMHUaKa)?
HamnpaBnenHoCTh KOBaneHTHOM cBs3u. [lepekpbiBanne
HeruOpuaAHbIX opOuTaneii. OCHOBHBIC XapaKTEPUCTUKH
CBSI3M : JUIMHA, SHEPI'Usl, BaJleHTHbIE YIibl. [lonsgpHOCTh
cBsi3U. JIUMOIbHBI MOMEHT CBSI3H

8 CKOpoCTh ~ XMMHYECKOM  peakiuu.  3aBUCHUMOCTH | OK6 31
KOHCTAaHThI ~ peakuud  OoT  sHepretmueckoro  u | OHK2B2
crepuueckoro  (akropoB. IloHsTHE 00 aKTHBHOM ONK2 V1 OMK V3
KOMIUIeKce. DHeprusi aktuBanuu. KakoB ¢usnueckuit
CMBIC KOHCTAaHThl CKOPOCTM pE€aklIMH, OT KaKHX
rapaMeTpoB OHA 3aBUCHT.

9 OOpatuMoCTh XMMHUYECKH peakiuii. 3akoH aeictBus | OK-733
Macc. KoHcranTa paBHOBeCHS. OK-6Y3
KoHcTanTa paBHOBECHS B peaklluy THIPOIH3a. OTK2 Bl
@DaxTOopHl, BAUAIOUINE Ha PABHOBECUE PEAKIINH
ruapoau3za. [losicHUTh Ha npuMepax

10 | Oueprust aktuBanuu. [losicauth moHsTHE Tpaduuecku. | OIK 2 B3
Karanusatopsl 1 HHrHOHTOpBL. Mexanmsm ux aeiicteus. | OK6 32
[Tosichute rTpaduuecku.  Karanmu3. T'omoreHHbll u OK-T¥1
TeTEepOreHHbIM KaTanu3. bronorndyeckne Karaau3aTopsl.

[IpuHIMI UX AEHCTBUS.

11 | O6mme cBemenusi o pactBopax. Kiaccubukamus mo | OK-6 31
arperaTHOMy  COCTOSIHHIO,  IPYTHM MIPU3HAKAM. 8§K7 zyfv, ;
PactBopurenu. PactBOpUMOCTS. PactBOpEI
ANEKTPOJIUTOB U HEIJIIEKTPOIUTOB.

12 | PactBopsI Kak (a3bl iepeMeHHOro coctaBa. [loHmwkenune | OK-6 32
JIaBIICHHs [apa PACTBOPHTENS Hax pactBopoM. 3axompr | OK6 V1
Payns. D0ynuockomus u  kpuockonwus. Duzmdeckuit OK7 B2
CMBICIT 30YyJIMO — U KPHUOCKOIHMYECKH X MOCTOSHHBIX.
DU3NKO-XUMHUUECKOE O0BSICHEHHE TAHHBIX SIBICHUH.

13 | MexmonexkyasapHbie B3aumMoeiicTpus: | OK6 33

OK7Y2




OpUEHTAIIMOHHBIE, WHAYKLUHUOHHBIE, JHUCIEPCUOHHBIE.
Bogoponnass cBs3b.  OOpa3oBaHHe, JHEPrHsl CBS3H.
BuyTpuMonekynspHas U MEXKMOJEKYJISIPHBIE CBS3H.
Bogopoanas cBsi3b B OMOJIOTUYECKUX OOBEKTAX.

OK6 B3 OIIK 32

14 | PactBopel  smektponuroB. CunbHbie ©  ciadObie | OK-6 31

snektpomntsl.  Komcranta ®  cremenp muccormamun | OK-6Y2

OIIK2 B3 OK 7 Bl
crmaboro snekTponuTa. 3akoH paszbasieHus OcTBanba.
AKTHUBHOCTh M KOX((PHUINEHT aKTUBHOCTH.

15 | Crenenp paucconmanui 3eKTpoauToB. CuibHble u | OK-732
cra0ble 37eKTPOIUTHI. DaKTOPEI, 8566];;1
BIIMSIIOIME HA CTETeHb aucconuanuu. Kaxymascs
CTENEHb JANUCCOIMALINH

16 | PactBopbl anekrponutoB. Teopus 3nekrponuTuyeckoit | OK-6 32
nucconuanmu. M3oToHnYecKuil OK-6 V1
KO3 punueHT, ero Gpusnueckuii cMpica. CTeneHb OK6 B2
auccoranuy. CUiIbHBIE U cl1a0ble 3JIEKTPOIUTHI

17 |Boma «kak BaxHeWmmid pactBoputenb. Monnoe | OK-7 33
npoM3BeeHHe BOABL. Bomopommsiii u ruapoxcuibmbii | OK-7Y3
IIOKA3aTeNN, UX B3aUMOCB:3b. MeTosl n3mepenus pH. OTK 2 BI OTK Y3

18 | Bydepusie pactBopbl, ux THIbL [lpuHnun neicteus | OK-6 32
OydepHbix pacTBOpoB. bydepnas OK-7 V1

€MKOCTh OK6 B2

19 |I'maopomu3 comeil. Honnble ypaBHeHHs1 peakiuii | OHK2 31
ruaponuza.  DakTopel, BIUSIOIIME Ha  CTENCHb 83?;5%
runponn3a. KoHcTaHTa U cTeneHb THIpOn3a.

20 | OcHOBHBIE TIOJOXKEHHUSI TEOPUU XUMHUYECKOTo cTpoeHus | OIK2 33
A. M. byrnepoBa. Krnaccupukanuss OpraHu4ecKux 8%3 SB% OK 7 BI
COCIMHEHMM. TUIBl XUMUUYECKOW CBS3U: KOBAJICHTHAS U
noHHas (ux oOpasoBanue). Ilomspuzyemocts
noysipu3anus cBsized. MHAYKIMOHHBIN M ME30MEPHBIN
s¢dexThl. BaneHTHbIE COCTOSHUS yriiepoja, KUciopo/a,
azora. [IpocTele W KpaTHBIE KOBaJICHTHBIC CBS3H, HX
CTPOEHHUE.

21 | lonstne o xumuueckoit ¢yukimuu. [omonoruss u | OK-632

romoJioruueckue psabl. Kimaccupukanus opraHn4eckux 85'66]33;1
peakuui o MeXaHU3MaM: 3JIEKTPO(UIIbHEIE,
HyKJIeOQUIIbHBIE ¥ paJJMKaJIbHbIE PEAKIIMU 3aMEeIEHHs U | O[K 32 OK 6 Bl
NPUCOETUHEHUs. ['OMO- M TeTepOTUTHYECKHH pa3phiB
KOBAQJICHTOM CBA3U. THIBI NPOMEKYTOUHBIX YaCTHIL:
KapOKaTHOHBI, KapOaHHOHBI, CBOOO/IHBIE paauKaibl. Mx
cTpoeHue, crabmmm3amms. OnTuueckas  WU30MEpHs
OpPraHUYeCKUX COCTUHEHUH.

22 | AnxaHssl. I'omonornueckuii ps. W3zomepusi. 8?; 3}21

[lepBHuHBIil, BTOPUYHBIN, TPETUYHBIA ATOMBI YTJIEPOJIA.
Anxunel. Homenknarypa ankaHoB. CTpoeHHE aJKaHOB.
Terpasnpuueckas Moznenp MojeKyasl Meta”a. IIpupona

OK-6 B2 OIIK V3




o-ceseit C-C u C-H. Koudopmamum ankaHoB.
XUMHUYECKME CBOWCTBAa ajKaHOB: TaJOr€HUPOBAHUE
(pamuKaJbHBIA ~ MEXaHW3M, TIOHATHE O  IIEMHBIX
peaknusx). PeaknponHas crioOCOOHOCTh M HANPABJICHHE
peakuuii 3amerenus. [luponus. Oxucnenue.

23

Aunkensl. ['omonoruueckuii psa. Mzomepusi.
Howmenxkinarypa. CtpoeHne ajikeHOB. XapaKTepUCTUKU
oneguHOBOM cBs3U. Lluc- u TpaHc- H30MepHs aJIKEHOB U
uX Mpou3BoAHBIX. OKUCIIEHNE aTKEHOB: 00pa3oBaHue
IJIMKOJIEH, STIOKCUIMPOBAHNE, 030HUPOBAHUE
(ucmonb30BaHMe ISl aHAJIN3a OJI0KEHUs ABOMHOMN
CBSI3M), OKMCIIEHUE C pa3pbIBOM JIBOMHOI CBSI3U.
[Tonyuyenue ankeHOB JErUAPOTATIOT€HUPOBAHUEM
rajoreHaJIKaHoB, JieruapaTanneit cnupros. [IpaBuio
3aiirieBa

OK-6 32
OK-7V1
OK-6 B2 OK 6 B1

24

Ausnikunbl. ['omonoruueckuii psaa. M3omepus.
Homenknarypa. CTpoeHue ankiuHOB. XapaKTEPUCTUKH -
C=C- cBs3u. CH-KkucinoTHbIE CBOMCTBA AJIKUHOB:
3aMelIeHNe Ha METal, IPUCOCTUHEHHUE K alIbJETUIaM U
ketoHaM (PaBopckuii). XuMHUECKHE CBOMCTBA
QJIIKMHOB: THAPUPOBAHUE, IPUCOCTUHEHUE TATIOT€HOB,
raJIOTeHBOOPOJI0B, BOAbI (peakius Kyuepona).

OK-6 31
OIIK 2 B2
OIIK2 Y1 OK 6 Bl

25

W3omepust W HOMEHKIATypa MpPOU3BOJIHBIX OeH30Ia.
Crpoenue  OeHzona.  YCIOBHUS  apOMaTHYECKOTO
cocTosiHUSL  (TpaBUIO  XIOKKEJs). XnopupoBaHue
Tolyoja B OOKOByl0 1iemb M sipo  (ycioBus,
MeXaHW3Mbl). BBeneHue — auMIBHOW  TPYMNIBI B
apomaruueckoe sapo (Ppunens-Kpadrea). Pons kucior
JIptouca B 3TOM peaknuu. Peakuuu 31eKTpOGUIBHOTO
3aMelEeHUs: raJIOTeHUPOBAHHE, HUTPOBaHHUE,
Cyab(UpOBaHHE apoOMaTHUECKOro sjapa. MexaHu3M
AIEKTPOPUIHHOTO 3aMEIICHUS.

OK 733
OK7YV2
OK 6 B3 OK 7 Bl

26

N3omepust 1 HOMEHKIaTypa IPOU3BOJHBIX OEH307a.
Crtpoenue 6eH301a. Y CIOBUS apOMAaTUUECKOTO
cocTostHUS (TpaBuiIo XIOKKeNs). XIOpUpPOBaHUE
TOJIyoJ1a B OOKOBYIO LI€TIb U AP0 (YCIOBUS,
MeXaHHU3MbI). BBeZieHHe alluIbHON TPy B
apomaruueckoe siapo (Opuaens-Kpadrca). Pons kucmor
JIptouca B 3TO# peakuuu. Peakuuu 3meKTpoprIbHOTO
3aMEIICHHS: TAIOTeHUPOBAaHNE, HUTPOBAHHE,
Cynb(pUpPOBaHUE ApOMATHIECKOTO siapa. MexaHu3m
ANEKTPOGUIBHOTO 3aMEIICHHUS

OK-6 32
OK-7 V1 OIIK 32
OK-6 B2 OK 7 B1

27

Knaccudukanus, n30Mepus u HOMEHKJIaTypa
OJIHOATOMHBIX CHUPTOB. Xapakrtepuctuka csize C—O u
O-H B cnuprax. BonopoaHas cBsi3p U €€ BIHSHHE Ha

(u3uMYecCKue  CBOWCTBA  CIIUPTOB. [Tonyuenne
MpEIEIbHBIX  OJHOATOMHBIX CIIMPTOB THApATALIUEN
AJIKEHOB, TUAPOIU30M AITKHJI- rajoreHu 0B,

OK -6 31
OIIK 2 B2
OIIK2 V1 OIIK Y3




BOCCTAHOBJICHMEM aJIbACTUIOB U KETOHOB, C ITOMOIIBIO
MarHuiOpraHu4eCcKux COCIMHECHUM. 3amelieHue
TMAPOKCWIA Ha TaJOreH B COMpTax. Y CJIOBHSL.
Mexanusm.

28 ®enonbl.  KonmeHcanus ¢ anpaerugamu, — pois | OK-633
KHCJIOTHO-OCHOBHOTO KaTaJn3a. denondop- | OK-6Y2
MaJIbJIeTUAHbIE cMOJIbI. CpaBHEHHME KHCIOTHBIX CBOMCTB OK-7 B3 OLIK Y3 OK 6 BI
¢denonoB u cnuproB. Peakunu peHonpHOro ruApoKcua:
oOpa3oBaHue (EHOJSATOB, MPOCTHIX U CIOKHBIX IPHPOB.

Peakium 31eKTpoGHILHOTO 3aMEIeHUs Y (EHOJIOB U UX
opHeHTaIus (TaJIOTeHUPOBaHUE, HUTPOBAHNUE).

29 | Anpaerunasl. KeroHEL T"'omostoruueckue psabl. | OK-6 32
W3oMepusi 1 HOMeHKiaTypa. Ilonydenue ampaerngos u | OK-7 V1
KETOHOB OKHCJICHUEM CIHPTOB, THIPOJIN30M OK-6B20K6BI
JMTAIOTCHAIKAHOB, M3 KHCJIOT M WX IPOU3BOJIHBIX.

CrtpoeHre W XapaKTEpUCTHKH KapOOHWIBHOW TPYIIIHI.
lanoreHupoBaHUEe  OKCO-COCOUHCHHUU  (MEXaHH3M).
BoccranoBneHre U OKHCICHUE albACTHIOB H KETOHOB.

30 | Peakuuu Hyki1€0pUIBHOIO IPUCOEAUHEHNUS 10 OK-6 32
KapOOHMIBHOMN TPYIINE CIUPTOB (aeTany, ketamd u ux | 0K/ Y1
ruaponns). Peakuuu okcocoeTMHEHUH C y4aCTHEM 0Ol OK-7B2 OIIK ¥3
BOJIOPOJIHOTO aTOMA: allbJA0IbHO-KPOTOHOBAsI KOH-
neHcanys (KUCIOTHO-OCHOBHOM KaTaun3, MEXaHU3M).

BiaumopeiicTBue kapOOHUIBHBIX COSTUHEHHH C
aMMHaKOM, THIPOKCHIIAMUHOM, TUAPA3UHOM U
benmtruapazuHoM. Mexanusm

31 | Knaccuduxkanus, n30MepHUst u HOMeHKJatypa | OK-6 32
KapOOHOBBIX KHCIIOT. CTpoeHHe KapGoKcHbHOM rpymmer | OK-6 V1
u kapOokcunat-uona. Kucnorueie cBoiictBa. Koncranra OK-6 B2 OIIK 32
aucconuanuu v mokasatens  pKa.  Buusnue
3aMecTuTeNneld Ha KUCIOTHOCTh. KapOOHOBBIE KHCIIOTHI
U MX TPOU3BOJIHBIE B IPUPOJIE.

32 | Crpoenue nmunuaoB u xupoB. [lomyyenne kapOoHoBbIX | OK-7 231 )
KHCIOT  OKHCIIEHHEM  YIJIEBOJOPOJOB,  CIIUPTOB, 8EE 5 3] OK 6 B
QIBJIETHJIOB, THUAPOJIM30M HHUTPWIOB U  CIOXKHBIX
3GUpOB, Yepe3 MarHMHOPraHWYEeCKHE COCIMHEHUSI.
CrepeonzoMepusi MOJOYHOM W  BHHHOM  KHUCIOT.

DHaHTHUOMEPHI. Jnacrepeomepsl. Me3zodopma.
Paniemats! u pazneneHue.
33 | Kpaxman. Kneruatka. CTpoeHue U OHOJIOTHIeCKast pOJib. 8Eg 332

[Tyt xummndeckoit nepepabOTKU KIETYATKH.




OK-7 B3

34 | Knaccudukanus, U30MepHs u HOMeHKJarypa | OK-732
KapOOHOBBIX KUCIOT. CTpoeHHE KapOOKCUIILHOM TPYIIITBI 8Eg SBg OK 6 BI
u kapOokcunar-uona. Kucnorusie cBoiicta. Koncranra
aEcconManu W mokaszarenb  pKa.  Buumsiaue
3aMecTHUTeNel Ha KHCIOTHOCTh. KapOOHOBBIE KHCIOTHI
Y MX TIPOU3BOJIHBIC B IPHUPO/IC.

35 |B omHom smTpe pactBOpa ruapokcuaa Harpus | OHK1VI
conepxutcs 0,4 r NaOH . Onpenenure KOHIIEHTPAIHIO gglé %,Blz
HOHOB BojopoAaa u pH pactBopa.

36 | JlaTh XapaKTepUCTHKY JIEMEHTY HHKEJb, Kakoi ypoBeHs | OIIK 1Y3
M TIOXYypPOBEHb 3aIlONHSETCS IOCIEIHUM, OIMUIINTE 83? 21521
BaJICHTHBIC 3JICKTPOHBI COTJIACHO 4 KBAHTOBBIM YHCIIAM.

37 | Koncranra paBHoBecus cuctembl CO + HyO«— H, +CO, | OK-6 32
IIpY HEKOTOpOil TeMiieparype paBHa 1. Haiigure 8576];;1
PaBHOBECHBIC KOHIIEHTPAIIMH BCEX BEIIECTB, €CIIU
HavanpHbIe KoHIeHTpanuu CO — 1 monw/n, HyO -3
MOJIb/TT

38 | JlaBinenue BoAsSHBIX napoB npu Temmeparype 20°C OIIK 13
paBHo 2337 Ila. Paccuuraiite Maccy BOJbI, KOTOpas 83? 21;321
COJZIEPKUTCS B Bo3ayxe oobemom 100 M,

39 |Ilouemy Mn u CI pacnosnoxeHbl B OJHOH TpyImIe
MEPUOINIECKON CHCTEMBI, HO B Pa3HBIX MOATPYMIax?

JlaliTe CpPaBHUTEIIbHYIO XapaKTEPUCTHKY CBOMCTB 3THX
HJIEMEHTOB Ha OCHOBE X JJIEKTPOHHBIX CTPYKTYP.

40 | Kakue cBolicTBa XMMHUYECKUX JICMEHTOB B 3aBHCHMOCTH | OK-6 32
OT HOPSIIKOBOTO HOMEPA U3MEHSIOTCS: ) MePUOUYECKH 85761;;1
0) Heniepuoanuecku? [IpuBeauTe Kak MOKHO OOJIBIIE
puMepoB Takux cBOMCTB. [louemy JI. . Mennenees
Ha3BaJl CBOH 3aKoH nepuoandeckum? Kakue paxrops
MOTYT OTpaHUYMBaTh JIEHCTBHE IEPHUOTUICCKOTO
3aKoHa?

41 | CKOJIBKO TETIOTHI BBIACIUTCS MPU CKUTaHUH 10 11 OK-6 32

OK-7 VY1
BOJIOpO/Ia (H.y.
Aopoza (k.y.) OK-6 B2 OK 6 B1

42 | CpaBHUTE 3HaYCHHUS BAJICHTHBIX YIJIOB MOJIEKYI U OK-6 32
00BsICHUTE XapakTep ux u3mMeHenus B psgy CHy 852 SBI; OK 6 BI
(109,7°), NH3 (107,3°%), H,0 (104,5%) OF, (102°)

43 | IlpuBeneHsl nmpuMepbl KOMIUIEKCHBIX COETMHEHUIA: OIIK1 31

OIIK B2

K2[Zn(OH)a], [Cr(NH3)3(H20)s]Cl3,

A) 0OTMeTHTE BHYTPEHHIOIO U BHEIIHIOW cepy
KOMIUIEKCHBIX CO€IMHEHU, KOMILIEKCO00Opa3oBaTellb U
JIUTaHbI.




b) Onpenenure 3apsia KOMIUIEKCA, CTETICHb OKUCICHUS 1
KOOPIUHAIIMOHHOE YUCIIO KOMILIIEKCOO0pa3oBaTes

B) Kakue u3 coenmnHenuii cogepkaT KaTHOHHBIN
KOMILJIEKC, KAKM€ — AaHUOHHBIM U KaKhe KOMILIEKChHI
BJIEKTPOHEUTPATbHBI?

I') [IpuBenuTe Ha3BaHUE COETUHEHUI.

44 | Cmeco okcunos yriaepona (1V) u cepsr (1V) umeer OK-6 32
o6weMm 100 11 (H.y.) 1 Maccy 232r. Paccuunraiite 8576]33;1
00BEMHYIO U MAacCOBYIO JIOJTIO OKCHA YIiIepoa B
CMECH.

45 | OpOuraibHbIC pauyC y aTOMa MapraHia u HekoTopeix | OK-6 32
€ro KaTHOHOB UMEIOT CJIEYIOUINE 3HaYeHus1, HM: Mn - 8§Z SB/é OK 6 BI
0,128; Mn*- 0,039; Mn**- 0,038. ]

Kak MOXHO 00BSCHUTH: a) yMEHbILIEHUE PaUyCOB
pu niepexojie oT Mn k Mn**?

0) 3HAYUTENILHO 00JIee Pe3KOe YMEHBIIICHUE pajinyca
npu mepexoze ot Mn k Mn**, wem  mpu npespaueruu
Mn**k Mn*"?

46 | Ha ocaxmenue XJIOpHI-MOHOB M3 PACcTBOPA XJIOpHIA OIIK1 31
nuxyop-terpaaksa xpoma (111) uzpacxogosano 20 mi OIIK B2
0,2H. pactBopa HUTparta cepedpa. CKOIBKO CONU
COJIePKaJIOCh B pacTBope?

47 | HaiiguTe KOHIIEHTpALHIO H' u OH uoHOB u yKa3aTth OK-6 32

eakuuto cpenpl pactBopa npu pH=3 u pH=10. OK-7¥1
peakd PRI P pa tp b p OK-6 B2 OK 6 B1

48 | Berauciantb MOJSPHYIO, MOJISUTBHYIO U MOJISIPHYTO OK-6 32
KOHIICHTPAIIMIO YKBUBAJIICHTA PACTBOPA C MACCOBO OK-6 V1

y . OK7 B2
noJie xiopuaa amomunus 16% u miotHoctsio 1,149
T/MIL

49 | [Ipu rupponuse caxapossl B 1 11 BogHOTO pacTBopa 3a 10 | OIKI 31
MUH 00pa3oBayioch 18 T OlIK B2

50 | Onpenenuts MosisipHyIO KoHIIeHTparwio 30% pacteopa | OIIK1 V1

OIIK 2B2

TMJIPOKCUA HATPHs, IUIOTHOCTH pacTBopa 1,1 r/mi.

K6 V1




[IOKA3ATEJIU Y KPUTEPHMHM OLIEHMBAHMS KOMITETEHII
(Ixana orieHUBaHMS)

Pe3ynbTaThel BRIMOTHEHUST 00yYaIOMMMCS 3aJaHUi Ha 3a4eTe OICHUBAIOTCS
Ha HK3aMEHE - 110 NATUOAIUTEHOM ILIKaJIe.

«O1nuuHo» (5) — OIlIEHKa COOTBETCTBYET IMOBBIILIEHHOMY YpPOBHIO U
BBICTaBJISIETCSl 00YyYaIOLIEMYCsl, €CJIM OH INIYOOKO M MPOYHO YCBOMJ MPOrPaMMHBIN
MaTepHall, UCUEPIIbIBAIOIIE, MOCIEA0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C IPAKTUKOM, CBOOOIHO CIIPABJISETCS C
3alayaMy, BONpPOCaMU W JAPYTMMH BUAAMHU NPUMEHEHHS 3HAHUW, MpUYEM He
3aTPYAHSIETCS C OTBETOM NpPH BUIOU3MEHEHUHU 3a/laHUid, UCIIOJIB3YEeT B OTBETE
MaTepual MOHOTpadUUeCKOW JTUTEPATYpPhl, MPABUILHO OOOCHOBBIBAECT MPUHATOE
pelieHue, BIAJEeT Pa3sHOCTOPOHHUMHM HAaBbIKAMH W TIPUEMaMH BBITIOJTHEHUS
MPaAKTUYECKUX 3a/1au.

«Xopomio» (4) - OLIEHKA COOTBETCTBYET NOBBIIICHHOMY YPOBHIO H
BBICTABJISIETCA 00YyYarolEeMycsi, €CJIM OH TBEPAO 3HAET MaTEpHall, TPaAMOTHO H I10
CYIIIECTBY M3JaraeT ero, He JOMycKas CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BONPOC WJIM BBINOJTHEHUU 3aJaHUM, TPABUIBHO MPUMEHSET TEOPETHUUECKUE
MOJIOKEHUSI TPU  PEIICHUM TMPAKTUYECKUX BOMPOCOB U  3aJad, BJIAJIEET
HEO0OXOIUMBIMU HABBIKAMH M MIPUEMAMHU UX BBITIOJTHEHUS.

«Y oBIeTBOpUTENHHO» (3) - OIIEHKa COOTBETCTBYET MOPOrOBOMY YPOBHIO
U BBICTABJISIETCS OOYy4aroImeMycs, €CJIM OH HMEET 3HaHHUS TOJIBKO OCHOBHOTO
Marepualia, HO HE yCBOWJ €ro AETaieil, JOMyCKaeT HETOYHOCTU, AEMOHCTPUPYET
HEJOCTaTOYHO  MpaBWIbHBIE  (POPMYIUPOBKHM,  HAPYIIEHUS  JIOTUYECKOMN
MOCJICIOBATEIPHOCTA B M3JI0KEHWU TMPOTPAaMMHOIO MaTepHalia, HCIBITHIBAET
3aTPyJHEHUS TIPU BBITIOJIHEHUHU IPAKTUUECKUX paboT.

«HeynosnerBoputensHo» (2) - OILICHKAa BBICTABIIACTCS OOyUarolemMycs,
KOTOPBIM HE JOCTUraeT  IMOPOTOBOrO YPOBHS, JIEMOHCTPUPYET HEMOHUMAHHE
npo0JieMbl, HE 3HAET 3HAUUTEJILHOM YacTU MPOTPAaMMHOTO MaTepuasa, JOMyCKaeT
CYIIIECTBEHHbIC OIIMOKU, HEYBEPEHHO, C OOJBIIUMH 3aTPyJAHEHUSMH BBIMOJIHSICT
MPaKTUYECKHE PabOTHI.



