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Paboyas mporpamma oCHOBHOTO 00mIero oOpa3oBaHMs MO0 XUMHM Ui §8-9 Kiacca COCTaBlieHa B COOTBETCTBHM C IOJIOKEHHEM O paboueit
mporpaMMme Mo ydeOHoMy mpenMmery (Kypcy) memarora B pamkax @PI'OC MyHUIIMDAIBHOTO 0011e00pa3oBaTebHOTO yupexkacHus «CpemHss
oOmeobpaszoBarenbHas mkosa Ne3 r.Cupck» Ha ocHOBe PyHIaMEHTAIBHOTO siipa coep kanus oomiero odpasoBanust 1 TpeboBaHMit K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00111€00pa30BaTeabHON IpOrpaMMbl OCHOBHOIO 0O0IIero o0pa3oBaHMs, NpPEACTaBlIEHHbIX B denepaibHOM TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE BTOPOTO MOKOJICHUS. B Hell Takke yIUTHIBAIOTCS OCHOBHBIC HICU U MOJIOKEHUS [IporpaMmel pa3BUTHS U (POPMHUPOBAHUS
YHUBEpPCAJIbHBIX Y4EOHBIX AEUCTBUM ISl OCHOBHOI'O OOLIEro 00pa30BaHuUsL.

[Iporpamma Kypca «XHUMHUSA» COIEPKUT YEThIPE pasena:

1) [losicHuTenpHas 3amucka;

2) [ImanupyemMbie IpeIMETHBIE Pe3yTbTaThl OCBOSHHSI KOHKPETHOTO OT/IEIBHOTO MPEIMETa, Kypca;

3) Coneprkanue y4eOHOTO MpeIMeTa, Kypea ¢ ykazaHueM (popM opraHu3aluy YIeOHBIX 3aHATHM, OCHOBHBIX BUJIOB YUE€OHOU NEATEIbHOCTH;

4) TemaTu4eckoe IUTAHUPOBAHKE C YKa3aHWEM KOJIMYECTBA YacOB, OTBOJIUMBIX HA OCBOCHUE KaXKJOU TEMBI.
CornacHo ¢enepanpbHOMy 0a3ucHOMY yueOHOMY TUTaHy Ul 0Opa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepannu Ha U3y4yeHUE XUMUM IS

00yJaroIMXxcsi OCHOBHOTO 0011IeT0 00pa3oBaHust OTBOAUTCS Bcero 136 "acoB 3a Bech nepuo 1 oOydeHusi, B TOM ducie: B 8 KiI.- 684., 9xir.- 684.
PaGouas nporpamMmma opueHTHpoBaHa Ha UcHoib30oBaHue yueOHuka: Pynsuruca I'.E., ®enpamana @.I°. qist 8 u 9 kiaccos o011eo00pa3oBaTeabHbIX
yupexieHuit .../ Xumus. — M.: IIpocsemienue.



HnaﬂnpyeMble npeaMeTHbIC PE3YJIbTAThI 0CBOCHUSI KOHKPETHOT0 OTACJIBLHOI'0O IIPEAMETA, KypcCa

Tema Conepxanne no ®I'OC OCHOBHBIE BU/IbI [Inanupyemblie pe3ysbTaThl
(TemaTu4eCcKui ACATEIBHOCTH
azzen
paszen) YyeHuk HayduTcs YueHuk IIOIY4IUT
BO3MOJKHOCTBH HAYUUTHCA
OCHOBHBIC Xumusi — HayKa O BEIIECTBaxX, UX | OCO3HAHUE OOBEKTUBHOMN —OTIMCBIBATH CBOMCTBA BbINyCKHUK MOJydUT
HOHSTHS CBOWCTBAX M MPEBPALICHHAX. | 3HAMUMOCTH OCHOB TBEPBIX, KUKAX, flstEi}é(s)fTr}, N
N [IoHATHE 0O XMMHYECKOM IJIEMEHTE | XUMHYECKON HAyKH Kak ra3oo6pasHBIX  BELIECT, 6}"1 TP
u ¢GopMax €ro CymecTBOBaHUA. | 00JaCTH COBPEMEHHOTO OOpamaThCs ¢
(ypoBeHb BBIACIISA UX | pemectBamMu B
[IpeBpamienust BemiecTB. YuWCTHIE | €CTECTBO3HAHMS, KOMIIOHEHTE .
aTOMHO- o CymeCTBCHHBIC MOBCEOIHEBHON  KWU3HU,
BemecTBa H  cMecu. (CrnocoObl | o0miel KynbTypbl U
. o MpU3HAKU; -0CO3HaBaTh
MOJIEKYJIAPHBIX | OUMCTKHU cMmecei. OTnuune | MpakKTHYEeCKOW NeATeTbHOCTH 6
IDencTaBIeHn | XUMHUECKUX peakuii OT | YeoBeKa B yCIOBHAX -XapaKkTCpU3oBaTh HEODXOMMOCTH
pen ¢ . BeNECTBA [0  COCTABY COOITIOIeHUST MpaBUII
i) ¢buznueckux sBneHuil. Ponb xumun | Bo3pacTaroniei «XuMu3aum» ¢ * | 3KOIOrMIECKH
B JKM3HM YEIIOBEKA. MHOTHUX cep KU3HU CTPOCHHIO M CBOUCTBAM, | GasoacHOTO MOBEICHUS
ATOMBI 1 MOJIEKYIIBI. ATOMHO - COBPEMEHHOTO 00I11eCTBa; YCTaHaBJIHMBATh B OKpYKaromen
MOJIEKYJIIpHOE yueHue. [IpocTeie 1 | 0CO3HAaHME XUMHYECKUX HPUYHHHO-CICCTBCHHBIEC | MPHUPOIHOM cpene--
CJIOKHBIE BEUIECTBA. XUMUYECKUN | MPEeBpALLEHUN CBS3M MEXAY JaHHBIMH HOHgMaTL CMBICII U
3JIEMEHT. 3aKOH MOCTOSHCTBA HEOPraHUYEeCKUX U XapaKTepPUCTUKAMU Heg XOIUMOCTH
COCTaBa BEILECTBA. OPraHUYeCKHUX BEIIECTB KaK . COOJIIOICHHA  TIpENINCa-
. BelecTsa, HUW, TMpeUlaraéMbix B
XyUMHUYECKasi CHUMBOJIMKA. 3HAKHU | OCHOBBI MHOTHX SIBJICHUM _pACKPBIBATE CMEICIL > 1Pea
XUMHUYECKUX 3JIEMEHTOB U | ’KUBOU U HEKXUBOU MPUPOJIBI; MHCTPYKIMAX 1o
. . OCHOBHBIX  XMMHUUYECKHUX | HMCIOJIb30BAaHHUIO
MPOUCXOXKACHUE MX  Ha3BaHUU. | yriyOJaeHue npeacTaBIeHU O .
MOHSITHUH: aTtom, | JICKapCTB, CpeACTB
Xumuyeckue (opmynbl. MHIEKCH | MaTepUAIbHOM €IMHCTBE o
bd 0 . MOJIEKYJa, XHUMHYECKUU Obi/noBof XuMHK 1 Ap.]
u ko3 duimenTel. OTHOCUTENbHAS | MUPA; ronon o | -HCOTb30BaTH
aTOMHasi U MOJIEKYJSIpHbIE MAacChl. | OBJaJICHHE OCHOBAMHU ) p IPUOGPETEHHDIE
Pacuér MaccoBOM JOJU | XUMHUYECKOU I'PaMOTHOCTH: BCIICCTBO, CIIOXKHOC | grroyeBBIEe
XUMHUYECKOTO AJIeMEeHTa 1O | CIIOCOOHOCTHIO BEIIECTBO, BAJCHTHOCTh, | KOMIETEHTHOCTH  IPHU
(dbopmyre BeriecTBa. aHAJIM3UPOBATh M OOBEKTUBHO | MCIIONB3Ys 3HAKOBYIO | BBINOJHCHHUH
ITonsTue BaJIEeHTHOCTH. OILICHUBATh )KU3HEHHBIE CUCTEMY XHMUM; HCCJICIOBATCIIbCKUX
MPOEKTOB II0 U3YYEHUIO
CocraBneHue XuMU4eCcKUx Gopmyn CHTYaLHH, CBA3AHHBIE C -M306paKarts coctas | TPOC y4 p
10 BaJICHTHOCTH. 3aKOH COXpaHe- | XMMHUEH, HaBbIKaMU N CBOUCTS, CrocoboB
NPOCTEHIIHMX  BEWECTB C | 1oyyenns -
HUS MacChl BEIIECTB, €T0 3HaUeHUE. | 0€30MacHOT0 OOpaIIeHHUs ¢
IIOMOIIIBIO XUMHYCCKHUX paciio3HaBaHUA
Xumuueckue ypaBHeHus. Tunbl BEILECTBAMMU, UCTIOIb3YEMBIMHU
dbopMyn W  CYNIHOCTH | BEIIECTB; ---




XUMUYECKUX PEAKIUN

Mo - equHHLIa KOTUYECTBA BELIE-
cTBa. MoJsipHas macca.
Brruucnenust mo XuMuuecKum
YpaBHEHUSIM.

B IIOBCEIHEBHOM KU3HHU;
YMEHUEM aHaJU3UPOBAThH U
MJIAaHUPOBATH SKOJIOTHUYECKHU
0e301acHOe TIOBEICHHE B
Hesx cOepekeHus 310pOBbs
Y OKPYKAIOILIEH Cpebl;
¢dopmupoBanue
NepBOHAYAIIbHBIX
CHUCTEMAaTHU3UPOBAHHBIX
MPEJCTABICHUH O BEIIECTBAX,
WX MPEBPAIECHUSIX U
MPaKTUYECKOM NMPUMEHEHUU;
OBJIaJIEHNE TOHATHUHHBIM
anmapaToM ¥ CUMBOJINYECKUM
SI3BIKOM XHUMHU Ha YPOBHE,
JOCTYITHOM TTOJAPOCTKaM

XHUMHYECKUX PEaAKIUN C

IIOMOIIIBIO XUMHYCCKHUX
YPaBHEHUI;

-BBIYUCIIATH
OTHOCHUTEJIbHYIO
MOJIEKYIAPHYIO "
MOJIIPHYIO Macchl
BEIECTB, a TaKkKe
MacCOBYIO JOJTI0
XUMHYECKOTO JJIEMEHTa B
COCOUHECHUSX;
-CpPaBHHBATh 10 COCTaBY
OKCH]IBI, OCHOBAHMUS,
KHCIIOTHI, COJIH;
-Kj1accuuuupoBaTh

OKCHUIbI U OCHOBAaHHIA IIO

CBOMCTBaM, KHCIOTBI H
COJIM — TI0 COCTaBY;
-OIIUCHIBATH COCTaB,

CBO¥cTBa W 3HaueHHE (B
NPUPOJIE U MPAKTUUCCKOMN
NEeSITEIPHOCTH YEJIOBEKA)
NPOCTBIX  BEUIECTB  —
KHCJIOpO/da M BOJIOPOA;
-IaBaTh CPaBHUTEIbHYIO
XapaKTEPUCTUKY
XUMHYECKHUX DJIEMEHTOB
n Ba)KHEHIIIHX
COCIMHEHHUN
€CTECTBEHHBIX CEMEHCTB
MEJI0OYHBIX METaJIOB U
rajoreHOB;
-I0JIb30BaThCS

pa3BUBaTh
KOMMYHHMKaTHUBHYIO
KOMIIETEHTHOCTb,
UCIIOJIB3YSI cpeacTBa
YCTHOT'O Y IUCHbMEHHOI'O
o01eHus, HPOSIBIISATH
TOTOBHOCTb K YBa)KEHHUIO
WHOHM TOYKHU 3PEHMS IIpU
00CyXJIeHUU
pe3ynbTaToOB
BBINIOJIHEHHOW paboThI;

-00BEKTUBHO OII€HHUBATH
uH(pOpMaLIHIO 0
BEIIECTBAX U
YECKUX mpoIieccax,
KPUTHYECCKH OTHOCHUTBCS
K MICEBAOHAYYHOU
nHpopmaruy,
HEJI00pOCOBECTHOM
peKiiame,  Kacaroleics
HCIIOJIL30BaHUS
Pa3IMYHBIX BEIECTB.

XUMH-




1abopaTOpPHBIM
000pynoBaHUEM u
XHUMHUUYECKOU MOCYAOM;
-IPOBOJUTH HECIIOKHBIE
XUMHYECKHE ONBITBI U
HaOJII0 ICHHUS 3a
U3MCHCHUSIMHU CBOMCTB
BEIECTB B MpOIECCe HX
IIpEeBPALlCHUN;
co0iro1aTe npaBuia
TEXHUKH  0€30IMacHOCTU
npu MPOBEICHUH
HaOIIOIEHHUH U OIBITOB;
pa3iuyaTh
AKCTIEPUMEHTATBHO
KHCIOTHI U IIEJI0YH,
MOJIB3YSCh
WHIUKATOPaMHU;
0CO3HaBaTh
HEOOXOOIUMOCTH
coOmoieHus Mep 6e3-
OMACHOCTH MPHU
o0OpanieHuu ¢ KUCIOTaMu
U LIEJI0OYaMH.

[Tepuonuu
€CKUH 3aKOH
H
MEepUOTUYECK
asg cucTeMma
XUMHUYECKUX
3JIEMEHTOB
..
Menngeneena.
CrpoeHnue

Knaccudukanus xuMmuaeckux
aneMeHTOB. AMdoTepHbIe
coenuHenus. [lepuoanueckuii
3aKOH

J.M.Menneneesa. [lepuoanyeckas
Ta0JIMIIa XUMHUYECKUX DJIEMEHTOB.
Crpoenue atoma. M30TOMBI.
CTtpoeHue AIeKTPOHHBIX 000I0YeK
aToMoB. COCTOSIHHE 3JIEKTPOHOB B
aToMme

3HadeHue PO ANICCKOI(

OCBOEHHSI OCHOBHOI
00pa30BaTeNbHOM MPOrpaMMbl
OCHOBHOTO O0IIIEeTO
00pa3oBaHus SBJISIOTCS:
0CO3HaHHE O0BEKTUBHOM
(dopmHupoBaHUEe YMEHUN
yCTaHaBIUBATh CBSA3U MEXKTY
peasbHO HaOII01aeMbIMHU
XUMHYECKUMU SIBICHUSMU H
IIpoLECCaMH,
IPOUCXOIAIINMHU B

-KJIaCCHU(PUIIMPOBATH
XUMHYECKHUE  AJIEMEHTHI
Ha METaJlJIbl, HEMETAaJLIbI,
9JIEMEHTBI, OKCHJBl M|
TUJIPOKCH JTBI KOTOPBIX
aM(pOTEepHBI, U UHEPTHBIE
dJIEeMEHTH  (Tasbl) s
OCO3HaHMUS BaXXHOCTH
YHOOPSITOUYEHHOCTH
HAay4YHBIX 3HAHUM;

-0CO3HaBaTh  3HAYCHHEC
TEOPETUYCCKUX 3HAHUM
JUISt MIPaKTUYECKOU
JIeATeIIbHOCTH
yeJioBeKa’,

-OMKCHIBaTh HM3yYEHHBIE
00BEKTBI KaK CUCTEMBbI,
MIPUMEHSS JIOTUKY
CHCTEMHOI'0 aHaJIN3a;
-IPUMEHATh 3HAHUS O




BCIICCTBA

3akoHa. JKu3Hb
. N.Menneneena
DNEeKTPOOTPULIATENEHOCTh
XUMUYECKUX DJIEMEHTOB.
KoBanenrnas cBs3s. [lonspaas u
HETIOJISIpHAsi KOBAJICHTHAS CBSI3b.
HNonnas cBa3b. Kpucrammaeckue
PEIIETKY.

BaneHTHOCTH U CTEIIEHb
okucnenus. [IpaBuna BeruncaeHus
CTENIEHU OKUCIICHUS PJIEMEHTOB.
OKHCIUTENTHHO-
BOCCTaHOBUTEILHBIE PEAKITUH.
3akoH ABoranpo. MoispHbIi
00beM razoB. OTHOCUTENbHAS
MJIOTHOCTH Ta30B. OObEMHBIC
OTHOIIIEHHUS TA30B NMPH XUMHIECKUX
peakumsx.

U ACATCIBHOCTE

MUKPOMHPE aTOMOB 1
MOJIEKYJI, OOBSCHATH
NPUYHHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh UX
CBOICTB OT COCTaBa U
CTPOCHHS, a TAKXKe
00YCJIOBIICHHOCTD
IPUMCHCHHUS BEIIECTB
0COOCHHOCTSIMU HX CBOICTB;
npHoOpeTEeHNE OMbITa
MPUMCHCHHS XUMHYSCKUX
METOJIOB U3y4CHUS BEIICCTB U
WX TPEBPALLECHUN:
HaOJIIOeHE 3a CBOMICTBAMHA
BEIIIECTB, YCIOBUAMU
MPOTEKAHUS XUMHYCCKUX
peaKuuii; IPOBEJECHUE OIBITOB
Y HECJIO’KHBIX XUMHUYECKUX
9KCIIEPUMEHTOB C
HCII0JIb30BAHNEM
1a60paTOPHOTO
000pyI0BaHUS U IPUOOPOB;
YMEHHE OKa3bIBaTh MEPBYIO
MOMOIIb MPU OTPABJICHHUSAX,
0’KOTax M JIPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U
71a00paTOPHBIM
00opynoBaHueM;

-pacKpbIBaTh CMBICII
IIEPUOAUYECKOro 3aKoHa /I,
N. MenneneeBa

-OTNHCHIBATH u
XapaKTepHu30BaTh
TaOJINYHYIO bopmy

MEPUOIUYECKON CUCTEMBI
XUMHUYECKUX BJIEMEHTOB,;
-XapaKTepu30BaTh COCTAB

ATOMHBIX saaep "
pacmpeneneHue qucia
DIIEKTPOHOB o
3JIEKTPOHHBIM CIOSIM

aTOMOB XMMHYCCKHUX 3JIC-
MCHTOB MaJIbIX IMECPHOO0B

MEPUOTUYECKOU
CHUCTEMBI, a TaK)Xe Kallus
1 KalIbIIUsA;

-pa3nuyaTh BHJTBI
XUMHYECKOH CBS3H:
WOHHYIO, KOBAJICHTHYIO
MOJISIPHYIO0, KOBAJIECHTHYIO
HEIMOJISIPHYIO Hu
METAJIMYECKYIO;
-u300paxarhb
SIEKTPOHHBIE  (HOPMYIIBI
BEIECTB, 0O0pa30BaHHBIX
XUMHYECKUMH  CBSA3SIMH
pa3HOro BUIA;

-BBISBISATE 3aBHCHMOCTD
CBOMCTB BellecTBa OT
CTpPOEHHUS ero

KpPICTS.J'IJ'IPI‘-ICCKOﬁ

3aKOHOMEPHOCTAX
MEPUOINYECKOMN cu-
CTEMBI XUMHUYECKUX
3JIEMEHTOB JULSI
00BsSICHEHUS u
MPEIBUICHUS  CBOMCTB
KOHKPETHBIX BEILIECTB;
-pa3BUBaTh
MH(OPMALMOHHYIO
KOMIIETEHTHOCTh
MIOCPEJCTBOM
yrayOneHus 3HaHUM 00
UCTOPUU  CTAHOBJICHUS

XUMHYECKOW HayKu, €€
OCHOBHBIX TTOHSITHM,
MEPUOINYECKOTO 3aKOHA
Kak OJTHOTO u3
BOKHEUIIINX 3aKOHOB
NpUpoAbl, a TaKxke O
COBPEMEHHBIX
JNIOCTH)KCHUSIX HAyKu U
TEXHUKHU.




peIméTKu (noHHOM,
aTOMHOI,
MOJIEKYJISIPHOMH,
METAIINYECKOM);
-XapaKTepUu30BaTh
XAUMHUYECKUE DJIEMEHTHI U
179 COCUHEHUS Ha
OCHOBE MOJIOKECHUS
DJIEMEHTOB B
MEPUOANYECKON CHUCTEME
u 0CcoOeHHOCTEH
CTPOCHUS UX aTOMOB;
-OMUCHIBATH  OCHOBHBIC
NPEANOCHUIKH  OTKPBITUS
. WN. MenngeneeBbim
NepUOJIUYECKOr0 3aKoHa
U MEPUOINYECKOU
CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB u
MHOT000pa3HyI0
HAay4YHYI0 JI€ATeJIbHOCTh
Y4EHOTO;
-XapakTepu3oBaTh
Hay4yHOE u
MHPOBO33pEHYECKOE
3HAauYeHHE
NEepUOIUYECKOr0 3aKoHa
u NepruoauUEeCcKO
CHCTEMBI XUMHUYECKUX
JJIEMEHTOB . H.
Menneneena;
-0CO3HaBaTh Hay4YHbIE
OTKPBITUSI KaK pe3yJibTar




JJIINTCIIBHBIX

HaOJII0ICHHH, ONBITOB,
HaY4YHOU IOJIEMHUKH,
MPEOI0JICHUS TPYAHO-

CTEW U COMHEHUMH.

Mmuoroo6pasue
XUMHUYCCKUX
peakuui

CymHocTts mporecca
ANEKTPOJIUTUYECKON JTUCCOIHAITIH.
Jlucconmarust KUcyoT, MeJIoueH u
coJieit. Jluccoumarusi KUCJIOT, IIe-
nmoueit u cosneit. Crma0Oble U CUITbHBIC
AMeKTpoJuThl. CTeneHb Jauc-
conuanuy. Peakinyu HOHHOTO
obmena. ['maponus coleid.
OKHUCIUTETHHO-BOCCTAHOBH-
TEJIbHBIC PEAKITUU
Jlemoncmpayus: VictibiTanue
BEIIIECTB M KX PACTBOPOB Ha UX
ANEKTPUIECKYIO TTPOBOIUMOCTb.
Onexrponu3 xmopuaa meau (I1).
DIEeKTPOIN3 €1aboro IEKTPOJIUTA.
OnpeneneHue peakiuy Cpe/Ibl B
pacTBOpax pasHbIX COJICH.
[TonoxeHne KUCIOpoia U CEPHI B
[Tepuoauaeckoit TabauIEe Xu-
MHYECKHX AIEMEHTOB, CTPOECHUE UX
atoMoB. CTpOCHHE MPOCTHIX BE-
IIECTB. AJUTOTPOTIHSL.
AJTOTPOTIHBIC BUIOM3MEHEHUS
kuciopoa u cepol.Cepa. Ou-
3UYECKHE CBOMCTBA U XUMUUYECKHUE

CBOMCTBA CCPBI. HpI/IMeHeHI/Ie CCPBI.

CepoBonopona. Cynbpuast. Oxcun
cepsl (IV). CepHucras kucnora.
Oxcup cepsl (VI). CepHas kucnota
u €€ conu. TexHonorus

OBJIJICHUE TIPUEMaMHU PaOOTHI
¢ MHpopMaIueil XuMHU4YECKOTo
coaepKaHus, MPEICTaBICHHON
B pa3Hoil popme ( B Buze
TeKcTa, GopMyJ, rpapuKoB,
TaOJMYHBIX TAHHBIX, CXEM,
dotorpaduii u ap.);

CO3J[aHHE OCHOBBI JIJISI
(dbopMupOBaHUs HHTEPECA K
pacIIMpPEHUIO U YTIyOlIeHHIo
XUMUYECKUX 3HAHUU U
BBIOOpA XUMUU KaK
poUIBHOTO MpeaMeETa IPH
nepexo/ie Ha CTYMeHb
cpemHero (IMOJHOTO) 00IIero
o0Opa3zoBaHus, a B
JaJIbHEUIIEM U B KauecTBe
ctepsl cBoeCiH
poeCCUOHAITBHOU
NEeSITeIbHOCTH

BreinyckHUK Hay4yuTCH:
-00BACHATH CYTH
XHUMHUYECKUX MPOLECCOB;
-Ha3bLIBATh MPU3HAKU Y
YCIOBHUS MPOTEKAHUS]
XUMHYECKUX PEAKIINN;

-yCTaHaBJIHUBATH
MPUHAICKHOCTH
XUMHUYECKOW peakiuu K
ONpPENEIEHHOMY THIIYy II(
OJTHOMY u3
K1acCu(UKaIMOHHBIX
NMpU3HAKOB: 1) Mo 4YuCay W
COCTaBy HUCXOIHBIX
BEHIECTB U  MPOJYKTOH
peaknuu (peakuun
COCIUHEHHUS, Pa3J0KECHUST
3aMeIIeHuss U obmeHa); 2

o BBIJICIICHUIO uiy
MOTJIOIICHHU IO TETUIOTHI
(peakuu

9K30TEPMHYCCKUE 17

SHAOTEPMUUECKHE); 3) Mg

U3MEHEHHUIO CTeTneHel
OKHUCIICHHS XUMHUYECKUX
HJIEMEHTOB

(OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIC
peaKkuuun); 4) no

BeinyckHUK Hay4yuTCs:
-00BSICHATH CYTH
XHUMHUYECKUX MPOLECCOB
-Ha3bIBaTh TMPU3HAKU Y
YCIOBUS MPOTEKAHUS]
XUMHYECKUX PEAKIIU;

-yCTaHaBIUBATh
MPUHAICKHOCTD
XUMHUUYECKOU pEaKkiuu K
ONpPENEIEHHOMY  THILY
o OJTHOMY n3
Ki1accu(PUKaIMOHHBIX

MPU3HAKOB: 1) Mo 4ymcy
U COCTaBY HCXO/JHBIX
BEIIECTB M IPOJYKTOR
peakuuu (peaknuu
COCIMHEHUS,

pa3IoXKeHHUs,

3aMeIIeHUuss W OOMEeHa)
2) 1O BBIJACICHUIO HIIH

MOTJIONICHHUIO  TEeMJIOTH
(peakuuu
AK30TEPMHUYCCKHE 14
SHAOTEpMHUUECKHUE); 3
no U3MEHEHUI]
CTeneHeun OKHCJIEHUS
XUMHYECKUX DIEMEHTOR
(OKHCIHUTEIBHO-
BOCCTAHOBHUTEIbHBIEC




IIPOU3BOJICTBA CEPHOU KUCIIOTHI.
CKOpOCTh XMMHUYECKUX PEAKLIUU U
€€ 3aBUCUMOCTb OT YCIIOBUU
MIPOTEKaHUsL. XUMHUECKOE
paBHOBECHE.

Pacuernble 3agaun. Berancnenus
110 XUMUYECKUM YPaBHEHMSIM peak-
I MaccChl, KOJIMUECTBA BEIIECTBA
WK 00beMa IO U3BECTHOM Macce,
KOJIMYECTBY BEILIECTBA WM 00BEMY
OJIHOTO M3 BCTYNUBIIUX WJIH I10-
JIY4aIOIINXCS B PEAKI[UU BEUIECTB

o0paTuMOCTH npoueccy
(peakuu  oOpatumbie ¥
HeoOpaTuMebIe);

-Ha3bIBaTh baxTopsI
BIMSIOINE Ha CKOPOCTE
XUMHUUYECKUX PEAKIUN;
-Ha3bIBATh (baxTopHI,
BIMSIOINE HAa CMEIICHHUE
XUMHYECKOTO PaBHOBECHS;

-COCTaBIJIATH YpaBHEHUS]
AIIEKTPOTUTUUECKO U
JUCCOLMALNU KHCJIIOT)

IeI04Yel, CoJIieH; ITOJTHBIE
A COKpaméHHBbIE HOHHBIG

YpaBHEHHUS peaknui
oOMeHa,; ypaBHEHUS]
OKHUCIHUTENBHO-
BOCCTAHOBUTEIbHBIX
peaxkIui;

DOTHO3UPOBATH  MPOIYKTHI
MUYECKHX  peaKIui nq
pMyJiaM/Ha3BaHHUSAM
KO JHBIX BEII[ECTB]
penensaTh HCXOIHBIE
ecTBa nq
pMyJaM/Ha3BaHUIM
OJAYKTOB PEaKIU;
-COCTaBIATH ypaBHEHUS
peaxiui,
COOTBETCTBYIOIIUX
MMOCJIEN0BATEILHOCTH
(«11emoyke») mpeBpanieHuin
HEOPTaHUYECKUX BEIIECTH

Pa3JIUYHBIX KJIACCOB;

peaKkuuun); 4) g
00paTUMOCTH TPOIECCY
(peakuu oOpaTUMBIE Y
HeoOpaTUMBbIE);
-Ha3bIBATh (baxTopsI
BJIMAIOLINE HA CKOPOCTH
XHUMHUYECKUX PEaAKIIUil;

-Ha3bIBATh (baxTopsI
BIIMSIIOLIHAE H{
CMEIIEHNE XUMHYECKOT(
paBHOBECHS;
-COCTaBJATh ypPaBHEHUs
BIIEKTPOITUTUUECKO U
JUCCOLUMAIIMU  KHCIIOT
IIeI0YeH, coJen
IIOJIHbIE U COKPAIIEHHBIE
NOHHbBIE ypaBHEHUS|
peakuui oOMeHa
YpaBHEHUS
OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIbHBIX
peaxkiui;
-[IPOTHO3UPOBATH

NPOIYKTHl XUMHUYECKUX
peakuuii 1o  dopmyH

JJaM/Ha3BaHHUAM

HMCXOTHBIX BEIECTB]
OIpeAeasaTh HMCXOJHBIC
BEIeCTBA 1q

dbopMynaM/Ha3BaHUAM
MNPOAYKTOB PEAKIUU;
-COCTaBJIATh ypaBHEHUs
peakuui,
COOTBETCTBYIOIIUX




-BBIABJIAAIT B IIPOLIECCE
JKCIIEpUMEHTA IPU3HAKH,
CBUJETEIbCTBYIOIINE 0
IIPOTEKAaHUU XHUMHYECKOU
peakuuu;

-TOTOBUTH  pacTBOPbI  (
ONpEACIEHHON MacCOBOM
nojaen pacTBOPEHHOT(
BEIECTBA;

-ONIpeaeIsTh XapakTep

cpeabl BOIHBIX pPacTBOPOB
KHCIIOT H® IIeJloded 1o
W3MEHEHUIO OKpacKwy
HHIUKATOPOB;
—HpOBO)II/ITI) KA4CCTBCHHBICQ
peakiuu,
MOATBEPKIAIOMNE  HAJH-
yue B BOJHBIX pPacTBOpaX
BEIECTB OTIEIbHBIX
KaTHOHOB M AaHHOHOB.

MO CJIET0BATEIbHOCTH
(«uemovke»)
MpeBpalleHu
HEOPTaHHUYECKHUX
BEIIECTB pa3IuYHBIX
KJIaCCOB,;
-BBISIBJISITH B MpOIECCE
AKCIIEPUMEHTA
MPU3HAKU, CBUJAECTEIIbA
CTBYIOLIHE q
NPOTEKAHUHU
XUMHUYECKOUW pEaKIHH;
-TOTOBHUTH PACTBOPHI (

onpeaenEHHO U
MacCcOBOH nonen
pacTBOPEHHOTO
BEIIIECTBA;

-OmpenensaTh XapakTey
cpenbl BOJIHBIX
pacTBOPOB  KHUCJIOT W

HICHO‘IGﬁ 110 U3MCHCHUI(Q
OKpaCKH MHAHUKATOPOB,;
-IIPOBOIUTH
Ka4€CTBCHHBIC PCAKIUHU,

MOATBEPKIAIOIINE
HalIu4due B BO/HBIX
pacTBopax BEIIECTH

OTACJIIBHBIX KAaTHOHOB H
AHHUOHOB.

MHuoroo06pasue
BEIIIECTB

[TonoxxeHne MeTaoB B
[lepuoandeckoit Tabnure u

0COOEHHOCTHU CTPOCHUA X ATOMOB.

dusznueckue cBOMCTBA METAIIIOB.

PacueTrHsie 3amaun:
Brrunciaenus 1mo XuMH4ECKUM
YpaBHCHUAM MAcCCHI, o0beMa
NI KOJIHYCCTBA BEIICCTBA O/1-

BbInycKHUK HayuuTCS:
-ONpenensaTh
OPUHAIJIEKHOCTh

-[IPOTHO3UPOBATH
XUMHNUYCCKHE CBOICTBA
BCIICCTB Ha OCHOBC HX




XapakTepHbIE XUMUYECKUE
cBoiicTBa MeTauioB. Haxoxienne
METaJJIOB B IIPUPOJIE U 00LIUE CII0-
coObl ux monydenus. [TousTHE O
MeTaJUTypru. MeTaisl B COBpe-
MeHHoU TexHuke. Cruiabl. [1po-
M3BOJACTBO uyryHa. [IponsBoactso
cranu. XapakTepUCTHKA ETOYHBIX
MetaiuioB. [losoxkenne Maraus u
KaJIBLIMS B IEPUOINYECKON
Ta0JIMIIE XUMUYECKHUX DJIEMEHTOB,
CTpO€eHHE UX aToMoB. Kanpumii n
€ro COeIMHEHUs. AJIFOMUHUM.
[Tonoxenue xenesa B [le-
PUOIMYECKON TaOIUIIE XU-
MHYECKHX JIEMEHTOB U CTPOEHHUE
ero atoma. CBOiCTBa xele3a.
CoenuHeHns xeiesa.

Pacuernrle 3amaun: Brrauciaenusa
10 XUMHYECKUM YPAaBHEHUSIM
Macchl, 00beMa MM KOJIHMYECTBa
BEILIECTBA OJTHOTO U3 NMPOJAYKTOB
peaKLMM 10 Macce UCXOTHOTO
BEIECTBA, 00bEMY UJIH KOJIUYECTBY
BEILIECTBA, COAEPIKALLETO
OIIPENIETICHHYIO J0JII0 IPUMECEH.

HOT'O U3 IPOJYKTOB pEaKIuu
10 Macce UCXOJHOTO
BEIIECTBA, 00BEMY HITH
KOJIMYECTBY BEILIECTBA,
COZAEPKALIETO OIPEIEICHHYIO
JIOJIO TIPUMECEN

HCOPraHM4YCCKUX BCHICCTH

K OJHOMY HU3 HU3YUYCHHBIX
KJIACCOB/TPYIIN: METaJIbl
HEMCETAJlIHI, OKCHBI,
OCHOBaHUi, KHUCJIOTHI,
COJIH;

-COCTaBJATH bopMybl

BCIICCTB 110 UX Ha3BAHUM |

-OTNIpENIENITh
BAJEHTHOCTL M CTEIEHDb
OKHCIEHUS DJJIEMEHTOB B

BEILIECTBAX;
-COCTaBIATh  (OPMYIIBI
HCOPraHU4YCCKUX

COE€IMHEHUN II0 BaJICHT-
HOCTSIM H  CTENEHIM
OKHCJIEHUS DJIEMEHTOB, a
TaKXe 3apsjgamM HMOHOB,
yKa3aHHbBIM B TalOnuie
PacTBOPUMOCTH KHCIIOT,
OCHOBAHUM M COJICH;
-00BACHATH
3aKOHOMEPHOCTH
U3MCHEHUS (HU3UUYECKUX
A XHAMHUYECKHX CBOMCTB

IPOCTHIX BCIIICCTB
(MeTanmoB u
HEMETAJIJIOB) u ux
BBICIIIHX OKCHJIOB,
00pa3zoBaHHBIX

9JICMCHTAMHU BTOpPOTO H

TPETHET O MCPUOOOB,

CcoCTaBa U CTPOCHUA;

-IIPOTHO3UPOBATh
CIIOCOOHOCTh  BEIIECTBA
HpO?IBJ'ISITI) OKHUCJIN-
TCJIIBHBIC NI
BOCCTAHOBUTCIIbHBIC

CBOWCTBA C  y4€TOM
CTCIICHEH OKHCJICHHS

9JIEMEHTOB, BXOIAIINX B
ero COCTaB;

-BBIABIATH
CYIIIECTBOBAHHUE
reHEeTHUYECKON CBSI3U
MEXIy BeIIecTBaMu B
pany: MPOCTOE
BEIIECTBO—OKCUI—
KHCIIOTa/ THUIPOKCHUI—
COJb',

-XapaKTepu30BaTh
0coObIC CBOMCTBA
KOHIICHTPHUPOBAHHBIX
CepHOM W a30THOM
KHUCJIOT;

-IIPUBOJIUTH  TIPUMEPHI
yYpaBHEHUU peaKIuid,
JeKAIMX B  OCHOBE
MIPOMBIIIICHHBIX
CIOCOOOB  TOJIy4EHUS
aMMHMaKa, CEpHOM
KHCIIOTBI, 4YyryHa H
CTalu;

-OMUCHIBaTh (PU3UYECKUE
u XUMHUYCCKHUE




-Ha3bIBATh oOmue
XUMHUUYECKHE  CBOMCTBA,
XapakTepHbIE I TPYIII
OKCHJIOB: KHUCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
-Ha3bLIBATh obmue
XUMHAYECKHEe  CBOMCTBA,
XapaKTepHBIC JUTSE
KaXJ0ro U3  KJIAcCoB
HEOPTAaHUYECKUX
BEIIECTB (kucnor,
OCHOBAHUMH, coJiei);
-IIPUBOTUTH MpUMeEPBI
peakuui,

MOITBEPK TAFOIIHX
XUMHUYECKHE CBOICTBA
HEOPraHUYECKUX
BEIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHH H
coliei;

-OTpeAeasiaTh BEIIECTBO-
OKHCJIMTENb U BEMIECTBO-
BOCCTAHOBHTEIb B
OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
peaKknusix;

-COCTaBJIATH
3JICKTPOHHBIN OamnaHc
(s MU3Y4EHHBIX
peaxiuii) o
NpPEIOKEHHBIM CXeMaM
peaKuu;

-IPOBOJHUTDH

MPOLECCHI, SIBISIOIINECS
YacThIO KpYroBOpoTa
BEIIECTB B IPUPO/IE;
-OpraHu30BbIBATH u
OCYILECTBJISATh MTPOEKTHI
o HCCIIEOBAHUIO
CBOMWCTB BEIIECTB,
HMEIOIIUX BaXKHOE
MPAKTUYECKOE
3HaYCHHE.




nabopaToOpHbIE  OIMBITHI,
MOATBEPKIAONIHE
XUMUUYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX
BCIICCTB;

-IIPOBOJIUTH
nabopaToOpHBIE OMBITHI IO
MOJIYYCHUTO "
cobupaHmuio
ra3zoo0pa3HbIX BEIIECTB:
BOJIOpOJIa,  KHCIIOpOJa,

YIIEKUCIOTO rasa,
aMMHaKa; COCTaBISATh
ypaBHEHUS
COOTBETCTBYIOIIUX
peaKkiui.

Conep:xxanue y4ye0OHOr0 nmpeamera, Kypca
8 ximacc
Tema 1. IlepBoHavayibHbIE XUMUYECKUE TTOHATHS
XuUMHS — HayKa O BEIeCTBaX, MX CBOMCTBax W MpeBpamieHusx. [loHATHE 0 XUMHUYECKOM djeMeHTe U (opmax ero cyiiecTBoBaHus. [IpeBpammenus
BemecTB. Yucteie BemecTBa U cMecu. CrocoObl OYUCTKHA cMecei. OTMune XUMUYECKUX Peakiuid oT GU3NUECKHUX SBICHUN. Poib XUMUM B JKU3HU
yeJIoBeKa.
ATOMBI U MOJIEKYJIBI. ATOMHO - MOJIEKYJIApHOE yueHue. [IpocTbie U ClokKHbIE BelleCcTBAa. XUMUYECKUN 3JIEMEHT. 3aKOH MOCTOSHCTBA COCTaBA
BEIIECTBA.
XuMuyeckasi CUMBOJIMKA. 3HAKW XUMHUYECKUX 3JEMEHTOB M MPOUCXOXKICHHE UX Ha3zBaHUU. Xumuueckue (popmynbl. MHAEKch U KO3 UIIMEHTHI.
OTtHOocuTeNbHAsE aTOMHAs M MOJIEKYJISIpHBIE Macchl. Pacdér MaccoBOi O XUMUYECKOTO 3JIeMEeHTa Mo (JopMyIie BEelecTBa.
[Tonsitue BanenTHOCTH. COCTaBIEHHE XUMUYECKUX (DOPMYIT IO BAJIEHTHOCTU. 3aKOH COXPAHEHUS MACChl BEIIECTB, €T0 3HaUeHHnEe. XHUMHUECKHe
ypaBHEHUs. TUIIBI XUMUYECKUX peaklui
Monsb - equHUIIAa KOJTUYeCTBa BenlecTBa. MospHas Macca. BelunciaeHus: 1o XUMUYECKUM YPABHEHUSIM.
JemoHcTpanus
Moneneit Mmonekyn u aroMoB. KoJutekiusi caMOpOIHBIX IIEMEHTOB (Ha mpuMepe cephl). ['opeHne cBeur Ha Becax ¢ MOTJIOMIEHUEM MTPOIYKTOB
ropenus. Pa3noxenue manaxura. ['opeHue Maruus.



JIabopaTopHBIE OMBITHI

PaccMoTpeHue BemecTB ¢ pa3indyHbIMU (PU3HYECKUMU CBOMCTBAMH.

Pasznenenue cmeceil.

Xumudeckue siBjieHus (MpoKaIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOH). Peakiiuu, niumrocTpupyromue OCHOBHbIE TPU3HAKT
XAapaKTEPHBIX PEAKIUH.

3HAKOMCTBO € 00pa3amMu MPOCTHIX U CIOKHBIX BerecTB. OOpa3ibl THITUYHBIX METAUIOB M HEMETAJLIOB.

[IpakTukym

1. IIpaBuna TexHuKM 6€30MaCHOCTU IpH paboTe B XUMU4eckoM kabunete. [Ipuémbr oOpamieHns ¢ 1abopaToOpHBIM IITATHBOM CO CIIMPTOBKOM,
3JIEKTPOHArpeBaTeeM; U3yUYEHHE CTPOCHUS TIAMEHU

2. OuncTKa TOBapeHHOM COJI

Tewma 2. Kucnopoa. Okcunbl, ropeHue.

Kucnopon, ero o0miast xapakreprcTika U HaxoxaeHue B npupoae. [lonyuenune. duznueckue cBOMCTBAa KUCI0pO1a. XUMHUUECKHE CBOMCTBA KUCIOPOA.
[Ipumenenne. KpyroBopoT Kuciaopoia B mpupo/ie.

Bo3nyx u ero cocras. 3amnurta aTMOCpepHOro BO3ayXa OT 3arpsi3HEHHUS.

I'openue u memieHHOE OKKcIeHne. TennoBon A3 HEKT XUMHUIECKON peaKIInH.

JlemoHCTpanms

3HAKOMCTBO ¢ 00pasamMu OKCHAO0B, HePTH, KAMEHHOTO YIJIsl M IPOIYKTaMH MX mepepadoTku. B3anmoelicTBre pacTBOPOB €IKOTO HATPa C XJIOPHBIM
xene3oM. [lonydenue, cobupanue 1 pacrio3HaBaHHE KHCIOPOAA.

[Ipaktukym 3. IlosydeHue U cBOMCTBa KUCIOPO1a

Tema 3. Bogopon

Bonopon, ero o6mias xapakTepucTrKa U HaxoxAeHue B mpupoe. [lomyyenue Boiopoaa B 1abopaTopuu U ero pusndeckre CBONCTBA KUCIOPOAaA.
XuMu4yeckue cBoicTBa Bojgopoaa. [Ipumenenne Bogopoaa

JeMoHcTparus

[Tonyuenue, coOupanue u pacro3HaBaHue BOJopo/ia. BoccTraHOBIeHHE METAIIIOB BOJIOPOIOM U3 UX OKCHJIOB.

[IpakTukym

4. [lonyyeHue 1 CBOKMCTBA BOJOPO/Ia

T e M a 4. PacTBOpbl.

Bona.

PactBopsl. Boaa - pactBoputens. PacTBopumocTsb BemiecTB B BoJe. MaccoBasi 107151 paCTBOPEHHOTo BenlecTBa. Boga. Ananus u cunte3 BoAsl. Boja B
MIPUPOJIC U CHOCOOBI ee OUUCTKHU. PU3NYECKHE U XUMUYECKHE CBOMCTBA BOJIBI.

JemoHcTpanus

PacTtBopeHue BellecTB ¢ pa3IMyHON pacTBOPUMOCTBIO, pACTBOPEHUE BEUIECTB B PA3JIMYHBIX pacTBOpUTENAX. [loydeHne KpucTaiioB CoJen.
PactBopenue Hurpata amMoHus. B3aumoeiicTBie HATpUs U KaJlbIUsl C BOJIOH.

[IpaxTukyMm.

5. IlpuroToBiieHHE pAaCTBOPOB COJIEH C ONPEIEIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOTO BEIIECTBA

Tema 5: OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUIA.



Oxcuppl: knaccuukaiys, HOMCHKIIATypa, CBOMCTBA, TIOTYYCHHE, IPUMEHCHHUE.

OcHoBanust: KnaccuuKamnms, HOMECHKIATypa, CBOMCTBA, OJMydeHUE, MpuMeHeHrne. PU3NYecKie 1 XUMUIECKHE CBOMCTBA OCHOBaHMMA. Peakius
HEUTpaIU3aLiU.

Kucnotel: knaccudukariys, HOMEHKIATypa, (PU3HUECKUE U XUMHUYECKUE CBOMCTBA.

Conu: kiaccudukanys, HOMCHKIIATypa, CBOWCTBA, MoiydcHne. PU3NICCKUEe B XUMUYECKHE CBOMCTBA COJICH

['eneTnveckast CBsI3b MEXKy OCHOBHBIMU KJIACCAMU HEOPTraHWUYECKUX COCIUHECHHI.

JlemoHcTpanms

3HaKOMCTBO ¢ 00pa3amMu OKCHUJ0B, OCHOBAHUMN, KUCIIOT, coJield. Peakuus HelTpanu3alnuu B IPUCYTCTBUU UHAMKATOpa. ['eHeTHYecKas CBSA3b MEXKIY
OCHOBHBIMH KJIaCCaMHU HEOPTraHUYECKUX COCTUHEHUH.

JlaBopaTopHBIE OTIBITHI

BzanmoielicTBre OKCcHIa Maraus ¢ KHCJIOTaMHU

B3anMoeiicTBre yriekuceoro ra3a ¢ N3B€CTKOBOM BOJOM.

[Tony4yenue ocakoB HEPACTBOPUMBIX TUIPOKCUIIOB M U3yUEHUE UX CBOWCTB.

PacTBOpeHue xene3a u IMHKA B COJITHOW KUCTIOTE.

BriTecHeHne 0fHOTO MeTaia IPYTruM U3 pacTBOPa COJIH.

[IpakTuky™m.

6. Pemienne skciepuMEHTAIBHBIX 33724 110 TEME «BOKHEHUIINE KJIAaCChl HEOPTaHUUECKUX COCTMHEHU I

Tema 6: «Ilepuoanueckuil 3aKOH U EpUOIUYECKas cucTeMa XuMudeckux aemeHToB J[.M. MenaeneeBa. CTpoeHue aroma.

Knaccudukanus xumuueckux aneMeHToB. AMboTepHbIe coenHeHUs. [leproandyeckuii 3aKkoH

J..Menneneena. [lepuoaunaeckast TabiMia XuMAYECKUX AIEMEHTOB.

Crtpoenue atoma. M3otomnel. CTpoeHHE 3JIEKTPOHHBIX 000109eK aTOMOB. COCTOSIHUE 3JIEKTPOHOB B aTOME

3HaueHue nepruoandeckoro 3akona. JKu3ne u gearenbHocts . M.Menneneena.

JeMoHcTparms

Kosnekusi caMopoiHbIX 351eMEHTOB. Pa3nyuyuHble BApUaHThI IEPUOIMUECKON cUCTEMBI. Moielib CTpOEHHS aToMa

Tema 7. Xumuueckas cBs3b. CTpoeHHE BemecTBa. 3akoH ABorajapo. MoJisipHbIi 00beM T'a30B.

DIJIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AIeMeHTOB. KoBasieHTHas c¢Bs3b. [loisipHas u HenossipHas KoBajleHTHAs! CBsi3b. IOHHAas CBSI3b.
Kpucramnmdeckue pemeTku.

BanenTtHocTh 1 cTeneHb okuciaeHus. [IpaBuia BIYMCIECHUS CTEIIEHU OKUCICHUS 3JIEMEHTOB.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK. 3aKOH ABOraapo. MoJsipHbIi 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTD Ta30B. OObEMHBIC OTHOIIICHH S
ra3oB MIPU XUMUUYECKUX PEAKIIHUIX

JemoHcTpanus

OO6pazoBaHue HEPACTBOPUMBIX, Ta3000pa3HBIX U MATOMOHOZUPYIOIIUX BelIecTB. MoJIenn KpUCTAITUYECKUX PEIIETOK KOBAIGHTHBIX M HOHHBIX
coenuHeHuil. Komnekuus coeMHeHNH jkene3a ¢ pa3TuIHbIMU CTeTeHsIMH okucneHus. ['operne docdopa.

Tema 8 I'anoreHsl.

[TonoxeHue raJToreHoB B MEPUOANYECKON TabNuIle M CTPOCHHE UX aTOMOB. XJOp: GU3NYECKUE U XUMUYECKHE CBOWCTBA, MOTy4YeHNE U IPUMEHEHUE.
XnopoBoIOpOA: oTyueHue U ¢pusndeckue cpoiictsa. ColisiHas KUCIOTa U ee cond. CpaBHUTENbHAS XapaKTePUCTUKA TaIOT€HOB.



JlemoHcTpanms

Pacno3naBanue coenrHeHni rajgoreHoB. [lonyuenrne X0poBoI0poaa U €ro pacTBOPEHUE B Bojie. Bo3ronka iona.
JIabopaTopHBIE OMBITHI

3HAKOMCTBO ¢ 00pa3iamMmu IPUPOJIHBIX COCTUHEHUN HEMETAIIIOB-XJIOPHUIAMHU

9 xiacc
Tewma 1. IloBTOpEeHNE OCHOBHBIX BOMPOCOB Kypca § Kiacca
[lepuoanueckuii 3akon u [ICXD JI.1.MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COETMHEHUI B IEPHOIaX U TpYIIIaX.
OcCHOBHBIE KJIACChl HEOPTAHNMYECKUX COEAMHEHUN. XMMUYECKHUE CBOMCTBA KJIIACCOB HEOPTAaHUUECKUX COEAMHEHUH.
Tewma 2. Teopust 2EKTPOTUTHIECKON TUCCOIUAIITT
CymHOCTh npoliecca AEeKTPOJIUTHYECKON Jqucconuanuu. Jlucconuamnus KUcioT, menodei u conelt. Jluccounanus Kucior, menouei u coneid. Cialbie
U CUJIbHBIE 3JIeKTpoauThl. CTeneHb qucconuanuu. Peakium nonHoro oomena. ['uaponus coneil. OKMCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN
Jemonctparms: VicripiTaHue BEMIECTB M KX PACTBOPOB HA UX DIIEKTPUUECKYIO MPOBOIUMOCTE. DekTposn3 xiopuaa mean (11). Snexrponus cnadoro
anekrposinta. OnpesieneHue peakliuy Cpesibl B pacTBOpax pa3HbIX COJIEH.
JlaGopaTopHBIE OTIBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpaMHU AJIEKTPOJIUTOB.

KauecTBeHHas peakuus Ha XJIOpUI-UOH
[IpakTukym:1. Penienne sxcnepuMEHTANBbHBIX 33/1a4 10 TeMe « Teopust SEKTPOJIUTHUYECKON JTUCCOLMALITN

Tema 3. [Toarpynmna kuciopoaa.
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX peakiuid. [lomoxxenue kucmopoaa u cepbl B [leproaudeckoil TabauIe XUMHUIECKUX dJIEMEHTOB, CTPOCHHE
ux aroMoB. CTpoeHHe MPOCTHIX BEIIECTB. AJTOTPONHs. AJNIOTPOIIHBIE BUIOU3MEHEeHHsI Krciopoa U cepbl.Cepa. dusnyeckue cBoicTBa U
XUMUYecKue cBoicTBa cephl. [Ipumenenue ceprol. CepoBopopoa. Cynbduapl. Oxcua cepol (IV). Cepaucras kucnora. Oxcun cepsl (VI). Cepras
KHCT0Ta U e€ cou. TeXHOoIorus MpoU3BOICTBA CEPHOM KUCIOTHI.
CKOpOCTh XMMHUYECKUX PEaKIUU U €€ 3aBUCUMOCTD OT YCJIOBUHM MPOTEKaHUs. XUMUYECKOE PaBHOBECHE.
Pacuernble 3a1aun. Berunciaenus no XuMU4eCKUM YPaBHEHHSIM peaklnii MacChl, KOJIMUECTBA BEIIECTBA WM 00beMa 10 U3BECTHOI Macce, KOJIMYECTBY
BEIECTBA WM 00BEMY OJIHOTO M3 BCTYMUBIIUX WJIHM MOJTYYAIOIIUXCS B PEaKIIMH BELIECTB
Hemonctparus: ['openue cepsl B kucnopoe. Amotpomnus cepbl. ONbITH, BBISICHSIONINE 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHM peakluu OT MPUPOIbI
pearupyroIiux BemecTB, OT IUIOMIAId CONMPUKOCHOBEHHUSI, OT KOHIIEHTPAILIUU BEIIECTB, OT TEMIIEPATYPHI.
JIaGopaTopHbIE ONBITHI:

O3zHakomIieHHE ¢ 00pa3laMu Cephl U €€ MPUPOTHBIX COSAUHEHUN (CYNbPHUIOB).

PacnioznaBanue cynbQuT- u cyab(GuI-HOHOB B PacTBOPE.

O3HakomiieHHE ¢ 00pa3LiaMK Cepbl U €€ MPUPOJIHBIX COSTUHEHUH (CyabhaTaMn)

PacnioznaBanue cynbdar-uoHa B pacTBOpE.
[IpakTukym:2. DKcriepuMeHTaIbHbIE 3a0auu 110 Teme «Iloarpynna Kkucaopoaa»



Tewma 4. [loarpymnma azota
[Tonoxenue azota u pocdopa B [leproauueckoit TaOIHIIE XUMUIESCKUX 3JIEMEHTOB, CTPOCHUE X aTOMOB. A30T. DU3NYECKUE U XUMUIECKHIE CBOHCTBA
a30Ta, MOoJIyueHUe, MPUMEHEeHHEe. AMMHAK U ero cBorcTea. CUHTE3 aMMHaKa.
Comu ammonwust. Oxcunet azota (I1 u IV). A3otHast kucnora u ee cBoiictBa. Coiu a30THOM KUCIIOTHI.
docdop, ero puznueckre U XUMUICCKUE CBOWMCTBA, TIoNTydeHue, npumeHeHune. Okeun dpocdopa (V).
OptrodocdopHas kucnora u ee coiictBa. Oprodocdarsl. MuHEepaabHBIC YIOOPCHHS.
Hemonctparws: CoiicTBa a30THOM KUCIOTHI. KauecTBeHHas: peakiivsi Ha HUTPATHI
JlabopaTopHBIE OTIBITHI:
e B3sanmopeicTBue coJieli aMMOHUS C IIEJIOYaMHU.
e Pacno3HaBaHue COJIei aMMOHUS.
[Mpaktuxym:3. [TonydyeHne aMmMuaka u onbIThl ¢ HUM. O3HAKOMHUTHCSI CO CBOMCTBAMHU BOJHOTO PAcTBOpa aMMHUaKa
4. OnpeneneHue MUHEPAIBHBIX YI00peHUi. Perenne skcriepuMeHTaIbHbIX 33/1a4 110 TEME.

Tema 5. Iloarpynmna yriepona 8 u
[Tonoxenue yrieponaa u kpemuus B [lepuonndeckoil Tabiniie XMMHUECKUX 3JIEMEHTOB, CTPOEHHE UX aTOMOB. AncopOuus. YTiepos, ero puandeckue
Y XUMUYECKHE CBOWCTBA, moydeHue, mpumenenue. Okcun yriaeposa (II). Okcun yraepona (IV). Yronenas kuciora u ee con. KpyroBopor yriepoa
B npupoe. KpeMHumii u ero cBoucTBa.
Oxkcun kpemuus (IV). KpemuaneBas kucnota u ee comu. CuiamkaTHasi IpoMbIIUIeHHOCTh. CTekito. Busr crexna.
HemoncTparms: [lornomenue yriaeM pacTBOPEHHBIX BEMIECTB U ra30B. Bubl cTekna. 3aTBepAeBaHue [IEMEHTA IPU CMENIMBAHUU C BOJIOM.
JlaGopaTopHBIE OTIBITHI:

e (O3HaKOMJIEHHE C Pa3IMYHBIMHU BHAAMHU TOTLIMBA.

e (O3HaKOMIJIEHHE CO CBOICTBaMH M B3aUMOIIPEBpALIEHHEM KapOOHATOB U THAPOKapOOHATOB.

e (O3HaKOMIIEHHUE C IPUPOJHBIMU CHIIUKATAMHU.

e (O3HaKOMJICHHE C BHJIaMH CTeKJIa (paboTa ¢ KOJUIEKITUEeH )
[Tpaktuxym:S. [Tonyuenue oxkcuna yriaeposaa (IV) u usydenue ero cBoiict. Pacno3naBanue kapOOHATOB.

Tema 6. O6uue cBoiicTBa MeTaIoB. MeTasibl INIaBHBIX MOArPYII 1-3 rpymni nepuoandeckoil cucteMbl XuMuUueckux 3nemMenToB [l. . Menaeneesa.
XKerneso — npencraBuTelb 3J€MEHTOB TOOOYHBIX MOATPYIII.

Merannyprus

[Tonosxxenue metamnoB B [leproauueckoii Tabnuie 1 0COOEHHOCTH CTPOEHHs X aTOMOB. PU3HYecKre CBOWCTBA METAIJIOB. XapaKTepHble XUMUYECKHE
cBoiicTBa MeTaioB. HaxoxieHrne MeTasioB B pUpo/ie U o0ue cnocodbl ux noxydenus. [lonstue o metamurypruu. MeTtaissl B COBPEMEHHON TeX-
Huke. Crinasel. [IponsBoacTBo uyryHa. IIponsBoacTBo cranu. XapakTepucTUKa HIETOYHBIX MeTAIIOB. [loo)keHne Maruus U KajabLus B
NEPUOANYECKOH TabIuIe XUMUUYECKUX 3JIEMEHTOB, CTpOeHHEe uX aToMoB. Kanbuuii u ero coennnenus. Amomunuil. [Tonoxenue xenesa B [le-
prouecKoi TabaMile XMUMHUYECKHUX IEMEHTOB U cTpoeHHe ero aroma. CBoiicTBa xene3a. CoeMHEHHs JKee3a.

PacueTHble 3a1aun: BerarciaeHns 1o XuMUYeCKUM YPaBHEHUSIM Macchl, 00beMa MIIM KOJIMYECTBA BELIECTBA OJTHOTO U3 IMPOAYKTOB PEAKIIMU IO Macce
HCXOJIHOTO BEIIECTBA, 00bEMY WM KOJMYECTBY BEIIECTBA, COAEPIKAIIEro OMPeIeIEHHYIO A0 IPUMEceii.



JemoHcTpanus: 3HaKOMCTBO ¢ 00pa3iiaMi BaXKHEUIITNX COCTMHEHUIN HATPUS, KAJIUS, IPUPOTHBIX COSAMHCHUN Kallbllns. Pynamu xenesa,
COEIMHEHUSIMH aJIFOMUHUA. B3anmoaeiicTBue 11e710YHbIX METANIOB U AJIFOMUHUS ¢ BO10. CokKMraHue JKene3a B KUCIOPOJE U XJIOPE.
JIaboparopHbie onbITh: [lomydeHre THAPOKCUAA ATFOMUHUS M B3aUMOJICHCTBUE €T0 C KHCIOTaMH U 1enodamu. [lonydenue ruapokcuaos xemnesa (1I)
u xene3a (I1I) u B3aumoeiicTBre UX C KUCIOTaMU U 1IeJI0YaMu

[IpaxTukym:6. Perenue skcriepiMeHTAIbHBIX 33734 110 METaJUIaM IJIaBHBIX MOArPYIII

7. Pemenue sxcnepuMEHTaIBHBIX 33124 110 METaIaM MOOOYHBIX MOATPYIIT

Tewma 7. IlepBoHauanbHbIC MPEACTABICHUS 00 OPraHUYECKUX BEIIECTBAX.

Opranunydeckasi XUMHS

Opranunyeckast xumusi. OCHOBHBIE MTOJIOKEHUS TEOPUU CTPOEHUS OpraHnyeckux coennHeHuit A. M. byrneposa. YnporienHas kiaccupukanus
OPraHN4YEeCKUX COCTMHEHUIN

[IpenenbHble (HacHIIEHHBIE) YTIIEBOAOPOAbl. MeTaH, 3TaH. @u3nveckue U XuMuueckue cBoictaa. [Ipumenenue.

Henpenenbubie (HeHACHIIEHHBIE) YIIeBOAOPOAbl. JTUieH. Dusndeckue n xumudeckue cBorictea. [Ipumenenue. AneruieH. /luenoBbie
yraeBoaopo sl [luknnueckue yriesonopoasl. [IpupoiHbie HCTOUHUKH yIiieBO10poaA0B. HedTh u npupoaHbIii ras.

JlemoHcTpanumsi: Moaenu MoJieKysl OpraHMuecKUX coeIMHEHU. ['opeHne yriieBojopoioB 1 0OHapyKeHUe MpoayKTOB X ropeHus. KauectBeHHas
peakuus Ha 3TuseH. OOpa3ibl HePTH U MPOTYKTOB MEPePadOTKH.

JlaGopaTopHbIe OMBITEI: DTUJIEH, €T0 TIOJyYeHUE, CBONCTBA.

Pacuernbie 3amaun: YcTaHOBICHUE MPOCTEHIIICH (POPMYITBI BEIIECTBA MO0 MaCCOBBIM JOJISIM 3JIEMEHTOB.

Crouptel. MeTtanoun. Otanon. ®usnueckue cBoiicTBa. Ou3znonornyeckoe Bo3aeHCcTBUE Ha opranusM. [I[pumenenne. TUICHITUKOIb. [ uiepu.
[Ipumenenue.

JemoHcTpams: PactBopeHue 3TiIoBOro crupTa B Boje. PactBopeHune rimueprHa B Bojie. KauecTBeHHast peakiysi HA MHOTOATOMHBIE CITHPTBHI.
KapGoHoBsie kuciaoThl. MypaBbrHas B YKCyCHasi KUCJIOTHI. du3nueckue cBoiictBa. [Ipumenenue. JKupbl — MpoayKThl B3aUMOJICUCTBUS TIIMIIEPUHA U
BBICIIMX KapOOHOBBIX KHCIOT. CrokHble 3¢upsl. XKupsl Posb )kxupoB B npoiiecce 0OMeHa BEIIeCTB B OpraHUu3Me.

Hemonctparms: [losiydeHue u cBOMCTBa YKCYCHOM KUCIIOTHI.

VYraesopl. ['0k03a, caxapo3a — BaxHEHIMe nMpeacTaBuTenu yrieBoaoB. Haxoxaenue B npupose. Kpaxman. Lemntono3za. [Ipumenenue.
JemoHcTpaus: KauecTBeHHas peakuus Ha TJIFOKO3Y M KpaxMall.

Amunoxucnotsl. benku. Ponb 6enkoB B nutanuu. [lommmepsl - BBICOKOMOJIEKYsipHbIE coequHeHus. [lonuaTuieH, noaunponuieH,
NOJIMBUHUIXIOpU. [IpuMeneHre nomMepos.

Hemonctparus: O3HaKoMIIeHHE ¢ 00pa3iaMy U3IENINIA U3 TOJIMMEPOB: MOJIUATUIICHA, TOJUIPOIHIECHA, TOTUBUHIIIXIOPUIA.

«M3roToBIEHHE MOJIENEN YTIIEBOIOPOIOBY

Tema 8.

XUMUs U )KU3Hb

Xumus u numa. KanopuitHocTs kupoB, OeNKOB U yriieBo10B. KoHcepBaHThI MUIIEBBIX MPOIYKTOB (MOBAPEHHAS COJb, YKCYCHAsI KUCIIOTA)
XUMUYECKHUE BEIIECTBA KaK CTPOUTEIIbHBIE U MOJIEIOYHbIE MaTepHalibl (M, MpaMop, U3BECTHSK, CTEKIIO, LIEMEHT)

[Tpo6nembl 6€30MaCHOrO UCHOJIB30BAHUS BEIIECTB M XMMUYECKUX PEaKIMii B MOBCEIHEBHOM XKU3HU. XMMUYECKOE 3arpsi3HEHHE OKpPYKatollel cpebl 1
ero nocneactBus. [IpupoaHbIe HCTOUHUKH YIIIeBO10po0B. HedTh 1 mpupoaHBIif ras.



JemoHcTparus: O3HaKOMIICHHE ¢ 00pa3liaMy JISKapCTBEHHBIX IPenapaToB, YIAKOBOK MUIIEBBIX MPOIYKTOB C KOHCEPBAaHTAMU O3HAKOMIICHHUE C
o0pa3iaMu CTPOUTENIBHBIX U OJEIOYHBIX MAaTepUAIIOB.
3HAKOMCTBO C 00pa3iamMy JEKapCTBEHHBIX MPEMapaToB.

TemaTnyeckoe mIaHupoBaHue § Kiaacce

Ne I'maBa KosmmuectBo yacos

/i
1 |IlepBoHauanbHBIE XUMUYECKUE TOHATUS 14
> [Tepuonnueckuii 3aKOH U IEPUOINYECKAST CUCTEMA XUMHYECKUX AnnemeHToB 1. 1. 14

MenneneeBa. CtpoeHue atoma. XUMHUUYECKHE YPAaBHEHHS
3 |Kucnopon. Okcuibl, TopeHue. 7
4 |Bomopon. 3
5 |PactBopsl. Bona. 5
6 |KomnuecTBeHHBIE OTHOIIECHUS B XUMHUH, KOJIMYECTBO BEIIECTBA, MOJIb 4
7 |OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETMHEHMI 14
8 |Xumunueckas cBsi3b. CTpoeHUE BellecTBa. 00bEM Ia3oB. 5
9 |IloBTOpEHME. 2
Utoro: 68
TemaTuveckoe miIaHupoBaHue 9 Kiacc

Ne ['maBa KonunuecTBo 4acoB

n/m
1 |IloBTOpeHne OCHOBHBIX BOIPOCOB Kypca 8 Kiiacca 3
2 |Knaccudukanus XMMUYECKUX PEaKIuid 6
3 | XuMHuecKue peakiuu B BOJHBIX paCTBOPAX 9
4 |l'anorensl 5
5 |Kucnopon u cepa 7
6 |[logrpynma azota 8
7 |Iloarpynma yriiepoaa 8
8 |OOmwme cBoiCTBa METAIITIOB 13
9 |IlepBoHavanpHBIC MPEACTaBICHH 00 OpraHndeckux BemniecTBax. OpraHnyeckas XUMHU 9

Uroro: 68
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