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10b AKTEPUCTUKAPABOYEM ITPOT'PAMMBI

YUYEBHOI'O IPEIMETA
OVII.10 Xumus
1 acTb NpUMeHeHHus padoyeii NporpaMMbl y4eOHOro npeamera
a

€TCA 4acCTblO
€CCHOHAJIbHOI'O

nporpamMma oro mpenvera OVYIL10

BaTEJILHOTO LU JIBHOM IIPOrpaMMBbl
BAHWS — IPOrpaMMb 3BEHAWIIO CIECLUAIBHOCTH

anns 21.02.19 «3emneyctpo »

op aTeJIbHON MPOrpaMMbl

Peanuzauus conepxanus
PEEMCTBEHHOCTH IO OTH
OCHOBHOTO 00111eT0 00p

B 10 )€ Bp
00pa30BaTeNbHbBIX OPLA

o TIpeaMeTa MpeamoHa O0JTIOZICHUE TPUHITUTIA
JICPHKAHUIO KYPG 1 UMUA nHa cryneHu

U LIETIBHOCTBIO.
MU umeer Mme

Ol Pa A
OBaTeHBHBIMU yYEOHBIMU C ®uznka, buonorus u
OCHOBBI  CEIIBCKOTO i
UMM 3aBep JKYTOYHOMN

oegus [I[ICC3 Ha oro oo0I1ero

aTTegEanmei
oOpazoBaHus.



1.3 O0bém yuedoH Ta ¥ BUAbI Y4eOHOIi 1eATeTbHOCTH

O0bEM 4acoB

U3 HUX
npogeccuoHaIBHO-
HarpaBJICHHOE
oJiep)KaHue
PUKIaaHON

MO/1YJIb)

Bun yuebHol gesizensHOCTH

CEMUHAapBI

CamocrosiTesibHAs paboTa

IIpomexyTounas arre

1 B zaBucumoctu ot ®T'OC




E PE3YJIbTATBI OCBOEHHUA YYEBHOI'O

HPEIMETA

rpammbl - yueOHoro mnpeamera OVYIL10 XMMHUSA y oOyuarommxcs
ue NUYHOCTHBIe pe3ynbratel (JIP), MetanpenmerHsie pe3ynbTaThl (M),

2.1 HYHOCTHBIE P
?\& h KOC BOCIUTAHHE JIPrB.1
TOTHYECKOE BOCIIMTaH JIPuB.8, JIPI
JIP3B.16

MYECKOE BOCIIH JIP¢pB.2
TpynoBoe Bocniuta

B.29, JIP3kxB.30
.34

B) paboTta ¢ uHpopmarmeit
2.2.2 OBnajseHne YHUBEPCS
a) obeHue

0) coBMeCTHas JiesiTe
2.2.3 OBnanenue

.

c(hOpMHUPOBAHHOCTH MPECTaBICHUM: 0 COCTaBIISIIOLLIECH
OHAyYHOM KapTHUHBI MHpaA, POJIU XUMHUU B 3JICHU  NpUpOAbI, B
op OBAaHMMU MBIIUICHHUA W KYJIbBTYPhl JMYHOCTH, KON O albLHOH I'paMOTHOCTH,
OXOAMMOM JIJIs pEIICHUS MTPAKTHUECKUX 3a1a4 U SKOJOT 000CHOBaHHOTO OTH
CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

2) BIaJiCHHE CUCTEMOW XUMHYECKHX 3HaH

BKJIFOUAET: OCHOB
oduKka aroma, s-, p-,
opOUTaNM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOC UIATEIbHOCTD, C

XUMHYECKasl CBA3b, MOJb, MOJIIPHAA
(GyHKUMOHANbHAS TPYIMIA, PaguKal, H3QM

T'OMOJIOI'H,

YTIIEBOAOPOIBI, KHCIOPOA- ¥ a30TCO/IE aKTH
(yrneBompl, >KUpBI, OENKH), MOHOME : OJIEKYJISIpHBIE
COCIMHEHUS, KPHUCTAITHYECKAs 71 (OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIE, JK30-H 49 IYCCKUE, pEeaKInu U0 oOMeHa), pacTBOp,
ANEKTPOJMTHI,  HE TIEKTPOJTUTHYECKS ] OKHCITUTEIIb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHU DBECHE), TEOPUH U 3aKOHBI

(Teopust XMMHYECKOT BbyrtnepoBa, Teopus




ANEKTPOIUTUYECKO 1H, nepuoanueckuid 3akoH /.M. Menaeneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHE MBOJIMYECKUN SI3bIK XHWMHH, CBEJIEHUS O CBOMCTBAaxX, COCTaBe,
MMOJIy4YCHHUHN HUCIOJIL30BAHUHU BaXKHEUIIIUX HCOPTaHUYCCKUX W OpPraHUuYCCKUX
BelIecTB B O NYECKOM AEATENbHOCTH HeloBeKa;

n3yqe OHHTI/II/I MNPUMEHATL COOTBETCTBYIOIIHE ITOHATUA HpI/I OIMMCAaHUH CTPOCHUA U
TaHUYCCKUX U OPraH: ) JIATH B3aUMOCBA3b
HaHUH C 10 TBCHHOHAYYHBIX

CKUX COEIUHEHUHU
WBHAIbHBIE Ha3BaHHU
U], YKCYCHAsl KUCIIOTa,
IICHAs U3BECTh, MUTHEBAS
MYECKUX BEILECTB, YPABHEHUS
KTEpHBIE XUMUYECKHUE CBOMCTBA
ABHEHUM XMMHUUYECKHUX PEaKLIUii;
MPUHAIJICKHOCTh  M3YYCHHBIX
CHHBIM KJlaccaM M T'PYIIaM COCANHEHUH,
OTIPENIETIATh BUJBI XUMHUYECKUX CBS3EH
ast), THUIBl KPUCTANIMYECKUX PEIIETOK

6) BJIaJCHHUC OCHOBHBIMH M CTB M XUMHYCCKUX SIBIICHUN

(HaOJroIeHHE, U3MEPEHHe, dKCIep

YYHOTO [TO3HAHUS B
OHEIUPOBAHUE);
OBOJUThH pacy

eckuM (opmynam u
YHH, XapaKTePU3YIOIMINX
QJIbHbIE YCJIOBUA)
aHMSL JJ1s1 IPUHSTHS e
UX IPUMEHEHHE

BEILIECTBA C KOJIMYEC
KOJIM4YECTBA BEILIECTBA;
KOHKPETHBIX KU3HE UsAX, CBI3aHHBIX C

€HUI TUIAHUPOBA

OJIy4YEHHUE ITHIIEH
MaJl, YKCYCHYIO KHUCIIO
IIPOBOAMTH PEAK

CBOMCTB, Ka
OeIKOB

o Temam
ACHOCTU TIpH
[aBJSATH PE3YyJIbTATHI
OIIMX pEAKUUN U

C BelIeCTBAMU M JIAOOPATOPHBIM OOOpPYIOBaHUE
0 DJKCIIEpUMEHTa B (opMme 3ammcu ypaBHEHUH
MPOBATh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;
9) chopMHPOBAHHOCTH YMEHHS AHAIU3UPOBATH XU
a3HBIX UCTOYHHUKOB (CPEICTB MAacCOBOU MH(pOpMAIT
10) chopmupoBaHHOCTE YMEHHI COOTIOAATH IT
MOBE/ICHUA B OBITY W TPYAOBOHM NEATEIHHOCTH
OKpYKarolllel MPUPOIHOU CpENbl; YUYUTHIBATH
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICI TT a JTBHOU JTOMYCTH
11) nmns  oOydarommxcss ¢ aHU BIMH  BO3MOX
c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHST - OCHOBHBIX JIOCTYII
BEIIECTB U XMMHUECKUX SIBJICHUIA;
OcBoenue conepxaHus peamera  OVIIQ
dbopMupOBaHUE U Pa3BUTHE YHUB

MH(pOpPMaLIHIO, TIOTYyYaEMYIO
TEpHET U ApPYTHe);
TOrMYECKN IIEIEeGO0
XPaHEHUsS] CBOET,

oOecrieunBaeT
¢ TTPEeMCTBCHHOCTH

dbopMupOBaHUS OOIITNX KOMITE

RN




3. COJIEPKA

HOI'O TIPEJIMETA

Conep:xanue yueOHOTro MaTepuaJia 00béM
YacoB
2 3
40
MOHATHS  XHWMHUH. 2
o XuMHuecKuii  3ieM
U CIIO)KHBIE BeEIIEC
CTBEHHBIM COCTaB BEIIE €CKHE 3HAKH
MyJibl. OTHOCUTEBHBIE aTO OJIeKYJIsIpHAs
cbl. KonnuecTBo Be
OCHOBHBIE 3aKOHBI XHM Tpusi. 3aKOH
COXpaHEHHUS MaCCHI B IIOCTOSIHCTBA
COCTaBa BEIICCTB JIBIPHOM CTPYKTYpPbI. 3aKOH
ABoranpo u cie1CIB °TO.
e 3aHATHA: 4

3a1a4 Ha HaXOXXACHUEC

Tema 1.2
[Tepuoanue

JJIEMEHTOB
M

O € aToMa

CPUOIMYECKOTO
€pHOCTH

KHX 5JICMCHTOB,

CJIO’KHBIX BEILIECTB B

3MEHEHUs CBOU
o0pa3zyeMbIxX
COOTBETCTBE
Ilepnoanue
Hay4YHOE 3HA
Menpeneesa.




pEeMEeHHasi MOJIeNIb CTPOEHUS aTOMa. DJIEKTPOHHAs
¢urypanus aroma. Kiaccuduxanus XuMu4eckux
JIEMEHTOB (s-, P-, d-37emMenThI). BaneHTHbIe
AJEKTPOHBI. BaneHTHOCTh. DIeKTpOHHAs IPUpo/ia
XUMHUYECKOH CBA3U. DJIEKTPOOTPULATEIBHOCTb.
KoBanenTtHas CBs3b, €€ Pa3HOBUJHOCTH U MCXaHHU3MbI

Tema 1.3 Crpoenu

BELIECTBA
v € XUMHYECKOU
- 111 10 HOMEHKJIaType
MIPUKJIATHON XAMY
COCTAaBJICH (hOpMyJI IBYXaTOMHBIX

COCIMHEH JIOB, CyJb(OHUIOB, TUAPUIOB H T.I1.) U

U U IpaBuja

ThI (OBe/IeHUs) B 1dBopaTop,

naccuukanus u T q X peakuui ¢
TB. KonnuectBen
bI€ KOJTUYE€CTBEHHBIE

acTueM Heopra
OTHOIICHHUS B XU
3aKOHBI B XU M 10 YpaBHCHUAM
- KIIUU
HVIS C y9acTHEM Heopra
% BEIIECTB (Ha

ATFOMUHHS ).
JlaGopaTopHO-IpaKTH4YeCKHE 3aHAT
CocraBreHre ypaBHEHUH peakil
pa3noKeHusl, 3aMeNIeHUs, 00M
Ma 1.4 Xumudeckue | peaxiuii rOpeHus, HOHHOTO
peakimu BOCCTaHOBJICHHUSI.

YpaBHEHUS OKUCITICHUSI-
okucnenus. Okuci
OKHUCIUTETEHO-B
MpUpoJIe, IPOU3B npolieccax u
n3MoB. OKuCIUTEIBHO-
oTenuuain cpeasl. Coct ue

HUTCIBbHO-BOCCTAaH:
HBIC
TAHO
AK’ HBIC
cCTB

5




WOHOB M aHMOHOB). CocTaBlieHHEe ypaBHEHUH
KUK oOHapy»eHus KaTuoHoB [-VI rpynn u
HUOHOB, B T.4. B MOJICKYJIIPHOW U HOHHOM (opMax.
Peakiuu oOHapy)XKeHUsI HEOPTaHUYECKUX BEIIECTB B

pealIbHBIX 00BEKTaX OKPYKAIOUIEH cpebl.

Tema 1.5

Knaccuguxk
Heopra
coex

1.6 CBoiicTBa
OB
e HUecKas
Aarus

Knaccudukamusa nHeoprannueckux Beuects. [Ipoctsie u

Ha3BaHUC HEOpPraHU
XUMHYECKOH hopMyIT

OSTHHS BEIIECTBA.

TBa. THIEI

1asi, MOJIEKYJISIpHAs,

OCTh (PU3MYECKHUX

PUCTAJUIMUECKON PEIIETKH.
€CTB.

CHUSL O CTPOCHUU TBEP/bIX,

a3HBIX BemiecTB. JKuakue

WOHHAas1, METaJUIH
CBOMCTB BEILIECTB
[TpuunHbBl MH
CoBpemMeH
KUJKUX U

e pusznyeckue
JI0B. TUINYHBI

[IpuroroBneHue pacTBOpoOB
MIPAKTUKO-OPUEHTUPOBAHHBI
OIpEJIETICHUE CPEIbI BO
N3ydenue cBOMCTB
HEDJIEKTPOJIUTOB,

Tema 1.7
DNEKTPOXUMHUS

ChbI

OneKTpoaHbIE IIP
DNEeKTPOXHUM

DJIEKTPOJHBIN I
HaMpPsKEHUM.
nia. ['arbBaHUYECKUE 3
OOCHHOCTH, a,
HUX  DJEKTp TOKa.
AJIOB:
onecca.

171




€HHe IPAKTUKO-OPUEHTHUPOBAHHBIX 33/1aHUI Ha
TaBJICHUE CXEM TraJlbBAaHUYECKUX IEMEHTOB, pacuéT
JIC. CocraBiieHre ypaBHEHUN 3JIEKTPOJIN3a
paciiaBoB U pacTBOpoB. IIpakTHueckoe npuMeHeHne
3akoHOB Dapajes.

Mertasmiel. O0mre pu3nyeckne 1 XuMHUUECKUE 4
etayuioB. Crioco0bl oTy4eHus. 3Hau
€METAJUIOB B IIPUPOJE U
CTH YeJIOBeKa U opra
TaJJIOB: BUABI KOPPO3
aJIJIOB OT KOPPO3HHU.

OB!
00BI

HCOpFaHI/I'-IeCKI/IX CCKUX BCHICCTB.
XUMHYECKOe TIOPSAIOK COSTUHEHUS
aTOMOB B ( HO UX BAJICHTHOCTH.
OCHOBHBIE

Tema 2.1 OcHOBHBIE
MOHSTUS

OpraHNu4eCcKou
U TEOpUs CTpoe
OpraHUYECK
COCIMHCHM I

ypa U IPUHLHUIIBI
X COCITUHEHUM.

(I)OpMy.]'I OpraHNYCCKUX BCHICCT HBIX KJIaCCOB,

HCIIOJIB3YA X HA3BaHUA 110 eCKOM
HOMEHKJIATYype.
®du3NKO-XMMUYECKHE CB prafIecKuX
COEMHEHUI oTIeNn (ocobennoctu
KIaccH(UKAIUH I BHYTPH KJIacca;
Tena 2.2 TOMOJIOTUYECKUIH (I)OpMYHai u30 ;
! MYECKHE CBOWCTB

YTrieBogopoibl U uX
MIPUPOIHBIE
HCTOYHHUKHU

apOMAaTUYECKHE YIIIEBOIOPO/Ibl, CIIUPT
aJIbJIeTU1bl, KETOHBI, KApOOHOBbIE KUCTIOBE
CocraBieHne NONHBIX U COKpPa ’ PHBIX




npeenbHbIe B apOMaTHYECKHE YTIIEBOAOPO/IBI.
JUMEpHU3alHsl STHJICHa KaK OCHOBHOE HalpaBlieHUE
r'0 MCIIOJIb30BaHus. ['opeHue aneTniieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUTAMEHU JJIsI CBAPKHU M PE3KH
METAaJUIOB,;

— KUCJIOPOJICOIEPKAIINe COSTUHEHUS (CITUPTHI U

WHOKHCIIOTBI, OSITKH)
buooprannueckue coex

Obnactu npuMeHe
O€eJIKOB I
oenkoB. b

okucioT. [IpeBpamenus
. c. buonoruueckue GpyHkuun
ckue QyHKIUH KupoB. Posb

WU B pelICHUH IPOOIEM MUILIEBOI

. OcHUE
KH (JHK,

3BOJICTBO OpraHM4YeCKNX BElIEeCIB: IPOU3BOJICTBO
eTaHoJIa, epepadboTKa . MITUJICH KaK
YITHOTOHHA)KHBLid YEeCKOro
npon3BoAcTBa. I1 stunena. [IponsBonacTs
MIPUMEHECHHE Jeayiy] HBI.
Cuarernueg BCHHBIC BOJIOKHA,
CTpO€HHUeE, ¢ PaKTHYECKOE UCTOIb3
BOJIOKOH. CH KH€ MJICHKU: U30J18 I
MIPOBOJIOB, MEMOPAHBI JUIsl OIPECHEHU S BOJIbI,
3alllUTHBIC IIJICHKU JIs1 aBTOMO6HHeﬁ, IJIACTBIP
XUpypruueckue nops3ku. HoBbl 0
JATbHEHNIIETO COBEPIICHCTBOBA: UMEPHBIX

MaTepHaoB.
Ponp oprannueckoir XuMH HUU TpoOsieM
JHEpreTUdecKoi 6e3zoma BUTUH MEULIUH

CO3JJaHUM HOBBIX
SHepruu (ajapTep

HOBBIX HCTOYHHK
HUKH SHEPTUN).

JlaGopaTopHo-n 3aHATHS:

Pemenue nen

1 OPraHUYECKU
A MEXXTYHAPOIHOM




BMC.

KQINTOMTHBIX PACTBOPOB.
OyxaHHe U pacTBOpE}

CHHE NPAKTUKO-OPUEHTHPOBAHHBIX 3a1aHUHN 110
TABJICHUIO XMMUYECKUX PEAKIHi, OTPAXKAIOIINX
UMHUYECKYIO aKTUBHOCTh OPTaHMYECKUX COCANHEHUH B
pa3UYHBIX cpefax (MPUPOTHBIX, OMOIOTUYECKHX,
TEXHOTCHHBIX ).
HccnenoBanue mpeiokeHHOro 00beKTa Ha

XapakTepUCTUKAa U
HHUE UX CBOICTB CO CB

JCTBa PacCTBOPOB

Crabunuszauus

OcobeHHOCTH Tpolecca
0 pa3IMYHBIX (aKTOPOB.
copbenTax. IIpakTmueckoe

CamocrosiTesibHas padoTa: u30

3ayerHas padora
Hroro




4 TEMATHYE
ITPOT'PAMM

HaumenoBanue
TE

-

WPOBAHME YUYEBHOI'O ITPEJIMETA, B TOM YHACJIE C YYETOM PABOYEM
AHUA C YKASAHUEM KOJIMYECTBA YACOB, OTBO/IUMbIX HA OCBOEHHUE

OCHOBHBIE
3aKO0HbI

XUMHUH

CucTeMa XuMH41e
semenToB I.H. 1
H CTPOEHHE ATOMA

Tema 1.3 Ctpoenue
BelllecTBa

Tema 1.4 Xumnueckue
peakuuu

Tema 1.5 Knaccunpnxanus

HEOPraHuYecKUux
coeAMHEeHUu

Tema 1.6 CBoiicTBa
PacTBOpPOB.
DJIEKTPOTUTHYECKAS
JHCCOUAUS

10020MOBKA)
UAPOJIN3 CONIEr

IIpakTHYecKoe 3¢

KAKJIOU TEMbI
Buner yaeOHBIX 3aHITHN O0Bem Dopmupyembie
4acoB JIUYHOCTHBIC
pe3yNbTaThl
peanuzanuu
MIPOrPaMMBI
BOCIIMTaHUS
3 4
40
2 JIPra.1
JIPuB.§,
Z JIPnB.9
JIP3B.16
BEIIIECTBA, MAaCCHI 1 00bEMA JIP(B.20
2 JIPpB.22
aKOH U cucTeMa 3remMeHToB JI.1. Menneneena J}Il;TT];zZ‘é
eHra 1o tabnmme [1.11. Menneneena JIPoKB.27.
JIP3kB.29,
JIP>kB.30
6 JIPHN.32,
JIPun.34
2
4
2
-OpUEHMUPOBAHHAS 2




-

4 Ha OMpe/IeIeHNE MPOLCHTHON KOHIICHTPALIMU PACTBOPOB (npogheccuonanvio- 2
)OBAHHASL NOO2OMOBKQ)
YecKoe 3aHsATHe
peleNIeHUE TeMIIepaTyp 3aMep3aHusl U KUTICHHUS PACTBOPOB (1pogdeccuonanbHo-opueHmupo8anHas 2
020moeKa)

Tema 1.7 DiexTy OHSTHUE DIICKTPOJIbI, DIICKTPOIHBIN MOTEHIMAJ, TPUHIMI paO0OThl TAIbBAHMYECKOTO 3JIEMEHTA 2

DIIEKTPOJIN3 PACTIIIABOB U PACTBOPOB. 2

4

2

bHO-OPUEHIMUPOBAHHASI NOO20MOBKA)
CCUOHANIbHO-0PUEHMUPOBAHHASI NOO20MOBKA)
2
3ae1 2 Opranny 32
o JIPrs.1
a 2.1 OcuoBnbIe OCHUSI OpraHudyeckux coexunenuii A.M. Bytieposa JIPus 8
OHSITHSI OPTAHHNYE 4 HPHB. :
IIB.
XHMHH U TeOPHs ETpoe

0 raﬂnqecmlljx c P HEH JPoe. 16
p ' 3 JIP¢B.20,
JIPB.22
JIPTB.24,




Tema 2.2 YriieBogopoabl u
UX NPUPOJAHBIE HCTOYHUKH

bI. aJIKaHBbI, AJIKCHbI, AJIKHMHBI

Ibl, Kay9yKH, pe3uHa (npogeccuonanvro-opuenmuposannas noocomosxa) 1{uknoankansl
YecKHe yriaeBoaopo bl IIpuponaHble ICTOYHUKHY YTIAEBOAOPOAOB. XUMHUUECKUN COCTaB
(hrenrpoaykToB OJTHOATOMHBIE CIIUPTHI MHOTOaTOMHBIE CIIMPTHI: STUJIECHTIINKOIb, IPONUIIEHIJIUKOb,

4
uiepuH JKupbl. YTIeBoabl. AMHHOKUCIIOTHI, OeJKH 3HaUeHUe OSITKOB, YKUPOB U YIIIEBOJIOB B KH3HU
FeIIOBEKA.
pakTH koe 3aHsATHE
T Kasi CBSI3b MEXY KJ1acc oe Huii. Pemenne pacyetHbix 3a1a4. KauecTBeHHbIC 8
¢
il
a2l ' U CBOWCTBA (npogeccuonanbHo-opueHmupo8antas
BICOKOMOJIEKY.JIS] 2
BeIlecTBa
Tema 2.4 IloBepX BEPXHOCTHO-aKTUBHBIE BEILIECTBA, MOIOIIUE CPEACTBA
sIBJICHUS (npogheccuonanvug HHAsL NOO2OMOBKA) 2
Xumust B ObITY
2
pa YTIeBOJOPOIOB
2
HTroro 72

JIPTB.26
JIP>kB.27,
JIP3kB.29,
JIP3kB.30
JIPHM.32,
JIPun.34

@
o%

0%




Ipumeuanus

AaAHHoéE codepofcaﬂue Bb10EIAeMCst N0 OMOENbHbIM MeMaM SHympu mem, eciu pa60qaﬂ npozcpammda

VUebH020 npeomema M CKOMNOHOBAMb €20 8 OMOEIbHLLI Pa30ell.

2. B mowm cnyuae, 00uas npocpamma yueoHo2o npeomema no360asaem CKOMHOHO8AMb NPOPeCcCUOHATLHO-0PUSHMUPOBAHHOE

cooepoicanue 8 1, 8 COOEPIUCAHUU U MEMAMUYECKOM NIAHUPOBAHUL €20 YKA3bIBAION 8 KOHYE BbIUENPUBECOeHHOU madIuybl.
3. Obven

c 0bvemom 6, YKA3aHHLIX 8 pa3oe. .3

Q
S



AJIM3AIIUN YYEBHOI'O ITPEJIMETA

D)OBAHHIA K MUHIMAJILHOMY MATE€PHAJILHO-TEXHHYECKOMY 00ecredyeHHI0
g1 @POrpaMMbl  y4eOHOTO TpenMeTa TpeOyeT Hajauuusi ydyeOHOro KaOuHeTa
CJIOT, COJICH 1 OCHOBAHHM

P
XNMHN
JIOBaHUE Yy4eOHOTO
1K
OpPMallMOHHBIC CT! .
- ICPUONYECKAsI CUC
5 MPSKEHUN METaIJIOB

YUCHHS: DKPaH, IPOCKTOP P, IPHHTED.
M

a@opatopun U pabo naboparopun:  KOMILUIEKTHI
ABEHTApsl, OJCKTPOCHAO TATUBbI, CIUPTOBKH, KOMILJIEKT
>Chl YYCHUYECKHE, OaHKH C JUTS. XpaHEHHsI PeaKTUBOB, Oymara

«HedTb 1 IpoayKTH! IEpEPabOTKIY,
», «YToaby, MakeTsl «Kpucraminueckue
PAaKTUYECKUX U JIAOOPAaTOPHBIX padoT.

OuWHEeTa: MapThl, CTYJbs, JEMOHCTPAIIMOHHBIA CTOJ, JAOCKA,

yeckux anemeHToB /.1

5.2 UudopmanuoHHoe odgene
Wudopmannonnoe obdecn EHHsT COJep
yueOHbIX u3ganuii, Uutepuer SOIIOJIHUTEIILHON

T YHEPEUYCHb PEKOMEHIYEMBIX

HOBHbIC UCTOY

1. XKypun, Anekc aTOJBCBMY. XUMHUS: Chl: 0a30BBII YPOBEHb;]

s: Y4eOHUK JUis
2ycckoe citoBo, 2020. -

mmHckui, H.C.
33-00484-8. - URL.:
ks.ru/bookshelf/374163/reading

. Kanyctuna, A. A. OOmias u HeopraHu4ecKas Xum
anyctuHa, U. I'. Xanpuenko, B. B. JIu6anos. — CaskT-
N 978-5-8114-5772-4. — TexkcT: anextpoHHbIit // J1

TUKyM: ydeOHoe ocobue / A.
Oypr: Jlanb, 2020. —gd 52 c. —

6. O6mas xuMusi. Teopust u 3amauu: yueQlec e g CITIO / H. B.

Kymnemios, O. H. l'onuapyk [u ap.]; moa penax .Koposuna, H. B. K
[TerepOypr: Jlanp, 2020. — 492 c. — ISBN ¢ 398-5. — Tekcr: Jlanb
AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. — il

7. OcHOBBI 00MLIEH XUMMHU: B. IO.
Konnpammun, A. M. Xosus, 0. I1. — Camnkrt-Ilerep .— 464 c. —

ISBN 978-5-8114-5829-5. — Tek
— URL.: https://e.lanbook.co

p1ii // Jlanb: ek HOTEYHAsA CUCTEMA.

OJIHUTECJIbHBIC UC


https://ibooks.ru/bookshelf/374155/reading
https://ibooks.ru/bookshelf/374163/reading
https://e.lanbook.com/book/146828
https://e.lanbook.com/book/147258
https://e.lanbook.com/book/146667

Xumusa. 11 kmacc. ba3oBelif  ypoBeHB: y4eOHUK IS
m3aruii / O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. -
27 c.:um.

OCHOBBI TEOPUH aBTOMOOUIIBHBIX JABUTaTENe U aBTOMOOWIIA: yuel.

oH0B. — Omck: Omckuii [AY, 2021. — 87 ¢. — ISBN 978-
b1t // JlaHb: 97€KTPOHHO-0HOT crema. — URL:
g ne/ . BopoOnbes, /1. A.

°B. — Cankr-IlerepOypr: TII' 2020. — 54 c.— ISBN

: 0-0MOMMOTEYHAsT CUCTEMA. —
: yaeQHO-MeTonmnueckoe rmocodue / U. B.
Tekcr: anexkrponHslii // JlaHb:

k.com/book/172002

5. Kysbmenko,

Ky3bmeHnko. H
3JIEKTPOHHO-

1.

2.

3.

5.3 Oo6pa3oBaTe/ibHbIgHEX "

. CHucrembl oxnmaxxaeHus J|
paackuii ['AY, 2019.
asa cucrema. — URL: htt

eT-pecypcoB

[Mpu peanu3zaim Oroy ipeiMeTa HMCIOJ YHBIC 00pa30BaTCHMbHb
TPOHHOE O00yuecHde, MOBMIBHbIE TEXHONOTUH,
TEXHOJIOTHUH.
0 IMpeaAMETa UCII0JI TC TUBHBIC 1 UHTCPAKTHUBHBI

TEXHOJIOTUH, B TOM
TCXHOJIOTHU, MYJIb

IIpu peanusa
¥ METOJbI 0O yUCHHUS

%oro 3aHATHUS/ Pa
Oo0masi WHeopranu4eckas x

HOBHBIC ITOHATHUA U 3aKOHBI

CtpoeHue BemiecTna

1.4 XuMHueckue peakuuu
Tema 1.5 Kinaccudukanus HEOPraHHIECKUX COCITHE
Tewma 1.6 CBoiicTBa pacTBOPOB. DJIEKTPOIUTHUECKAS

JUCCOLMAINs 5
Tema 1.7 Dnexkrpoxumust
Tema 1.8 MeTaibl naboparopHa pakTH¥ecKast
Pazzen 2 Oprannyeckasi XUMHS pabora;
Tema 2.1 OCHOBHBIE TIOHATHUS OPraHAYE ] AUCKYyCCHA,
- IPOEK H

TEOpHsl CTPOEHUS] OPTAaHUYECKUX COCE
Tema 2.2 YrneBopopoas! U MX IPUPO
Tewma 2.3 BBICOKOMOJICKYJISIPHBIC
Tewma 2.4 TToBepXHOCTHBIE SIBJICHUS

O


https://e.lanbook.com/book/170289
https://e.lanbook.com/book/222512
https://e.lanbook.com/book/172002
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6 KOHTPO KA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

ITPEIMETA

€HKa pe3yslbTaTOB OCBOCHHSA YYEOHOro IMpeaMeTa OCYLIECTBIISIIOTCS
0/c CTapTOBOM JIMAarHOCTHKH, TEKYyLIEH M TEMaTUYECKOM IUarHOCTHKHU
oca, TIPOBEACHUS MPAKTUUYCCKUX 3aHATHUMU, JJAOOPATOPHBIX 3aHATHH, MUCHMEHHBIX

K
Pero,
YCTH
KO pabot, TecTupoBa , @ TaKkKe B PE3yJIbTaTe BBIEQJIH 0o0y4armuMucs
BHBIX 3aJaHNH, II 7.
B cOoTBeTcTBHY C yu HOM IIPOMEXKYTOUHAs aT usi OHOMY IIpeIMeTy
€ oTrpeHa B popm . T KOHTPOJIS U OLIEHKH PE3Y. TOB OCBOCHHS Y4eOHOTO

MeTa pa3padboTa HJI O BIX CPEJICTB.
Pesynprarhl [@0ydeHus {packpbIBalOTCS 4epe3 yc

(0)
(&
b

aHWs W TPUOOpPETCHHBIC

€HUs, HallpaBJICH a MHUpPOBaHHE OOIINX K TE .
bl 00ydeHus (IpeaIMETHBIC @OpMBI U METOIBI KOHTPOJIS
OBHE y4eOHBIX neﬁmo U OLICHKH PE3YJIbTaTOB

o0yueHHs
(OpMHPOBAHHOCTh  TIPEICT UMUYECKON
COCTaBJIS 3 €CTCCTBCHHO-HAy4 TH MHpa, PO Q)ole,l KOHTPOJIA:
XUMHUH B MIO3HAHUU HUH IIPUPO/bLgl BXOJIHOI;

B (OPMHPOBAHUN MBIIUICHUS bl JINYHOCTH,
(GYHKLIMOHATIBHON T'PaMOTH JUMON JUIsl pell
MIPaKTUYECKUX  3a/1a4y rUdecku  00OCHOB
OTHOIIEHHUS K CBOEMY 3 UPOJHOU Cpere;

CUCTEMON  XUMHUYE UM,  KOTopas K
OCHOBOIIOJIAraro1Ll s (XuMudyeckuil SIEMEHT, a
JJEKTPOHHAs - Ma, MOJIEKYJa, €HT
3JIIEKTPOOTPULIA XUMHUYECKasg C

dbopmyna (p Has Macca,
OHaJlbHAas
eCKHH D,
TOMOJIOTH, EBOJOPO/BI, KHCIOPK A30TCOZEpKAILNE
c HEHUS, MOJINME! KTYPHOE  3BEHO,
OJIEKYNISIPHBIE COEAMHEHHUS); TCOPUN U 3aKOHBI (TeOpug
opranmyeckux BemectB A.M. ByrnepoBa, 3ako |
aHEHHS MacChl BEIIeCTB); 3aKOHOMEPHOCTH, CUMBOJINY ’
3bIKXMMUHU; MHUPOBO33PEHYECKHE 3HAHUS, JIeXKalllue B
HUMaHHS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX, 5
KTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE, II
0€30MacHOM UCTIOJIb30BaHUH BaXKHEHIIINX OPTaHu
B OBITY U IPAKTHYECKON AESITETbHOCTH YEIOBEKA;

€TO/bI KOHTPOJIA:
. YCTHBIN ompoc.

s
O

s 1151
OSTETLHOU paboThI

ABUTH JIOKJIA]], TAOIHUILY,
MIPE3CHTAIIHIO).

6. MuanuBumyann
MIPOEKTHI.
7. 3auer.
Dopmb
- Tpa,

NpU3HAKM  [OHSTHH,  YCTAaHABIMBATh
UCIIOJIb30BAaTh  COOTBETCTBYIOLIME  MTOHAT
COCTaBa, CTPOEHHUS U MPEBPALIEHHH Of
3) chopMUPOBAHHOCTH
XUMUYECKYIO CHMBOJIUKY JUIS
CTPYKTYPHBIX  (pa3BEPHYT:
OPraHMYECKHX BEIIECTB M
W3rOTABIIMBATE MOJIEIIH
WIUTIOCTPAIIUK X XUM

KOT'O M TPOCTPAHCTBCHHOT'O CTP




YMEHUI YCTaHaBJINBATh
X OpraHMYECKHX BEUIECTB IO HX
110" K ONpeNeN€éHHOMY KIaccy/TpyIme
COEIMHEHU KHCIIOPOJI U a30TCOAEpKallue
coenu OMOJIEKYJISIPHBIE COCAMHEHHMS), /JaBaTb UM
Ha3B cucremarnyeckoir HomeHkmnarype (IUPAC), a Taxoke
OTJICNIbHBIX OPraHMYECKHUX
eTWIEH, ATWICHIJIUKOIb,
BJIETU]l, MyPaBbUH
asi KUCJIOTa, CTEApUHO,
, IIEJUTF0J103a, TIIUIUH);
OIIpeAEIATh

4) chopmup

COCTaBy

a, TJII0K03a, Gp
5) chopmupo

YMEHUSI TPUMCHSE
HUYECKUX BemecTs A.M.

¢duznueckue
BUTEJICH PA3IIMYHBIX
KJIACCOB  OPTaHUYECKUX aH, OTaH, OJTWIE
MPOINUJIEH,  AalleTUJIEH, eTunOyTraaueH
O€H30JI, METaHOJI, 3TAHOI, b, TJIMLEPHH,
aleTanbIerus, CHasl KHUCJIOTBI, Il
Kpaxmall, OyKCyCHasi
WILTIOCTPUPOBATh M
YPaBHEHUSIMH  CE

JTHBIN Ta3,
HUMCHCHHE

b BBIYHCJICHUA 110
KOJIM4YECTBA

KUM  ypaBHEHUSM (Macch
BEIIECTBA WIH

peakuu

JIU MIPOIYKTOB PEaKIINN);
10) chopMupoBaHHOCTH YMEHHH BIAJICTh
3HaHUH 00 OCHOBHBIX METOJax HAy4YHOTO
UCTOJb3yEMbIX B XMMUHU NPU U3YUYEHUU BELIECTB

SIBIICHHI (HabmoieHue, U3MEpEHNE, t
MOJEJIMPOBAHNUE), UCTIOJIB30BaTh CUCTEMHBI

JUTSI TIPUHSITHS PEIICHUN B KOHKPETHBIX K E

CBSA3aHHBIX C BEILIECTBAMH U UX ITPUMEE

11) chopMUPOBAHHOCTH YMg aTh TIpaBUJIa
MOJIb30BAaHUSA ~ XHUMHUYECKOM nabopaTopHBIM
000opyZI0BaHUEM, a TaKXKe TpaB S C BEIECTBAMU
COOTBETCTBUH C MHCTPYKIIHSI JHEHUIO J1abopaTo
XHUMHAYECKHUX OMBITOB;




12) YMEHUH  IUTAHUPOBaTh M|
BBITTOJTHSATH OKCIIEPUMEHT  (TIpeBpaIleHuUs
OpraHuYecK Y HarpeBaHWH, MOJYYCHUE ITUIICHA U
U3yuCHHE ©
BeEIIeC | st OCJKOB TIPM HAarpeBaHHWM, IBETHBIC

IIeCTBaMHU U J1a00paTOPHBIM
C3YyJIbTAThI XUMHUYECCKOT'O
Uil COOTBETCTBYIOIIU
OBl HAa OCHOBE 3

yMEHUHI KpH
aHAJIM3UPOBATh X HpopMalnio, Moiydyae
pa3HbIX HCTOYHU JICTBA  MaccCOBOH pM
HNutepner u ;

AHHOCTh YMEHHUH COOIIO0 uia
Opa3zHOro moBecHUS B OBIN OBOM
HEeNAX  COXPaHEHUs 3I0POBBSI
MPUPOJHON CpEebl, OC OIIaCHOCTh
HA  JKUBBIE  Op MpeaenEHHbIX
OPraHWYECKNX BEIIECTB, ITOHUMAs nokazarens [I/IK,
MOSICHATh ~ Ha  NPHMEpax YMEHBIICHUS
NPEIOTBPAILICHUS WX B B Ha opra
YeJI0BEKa, TSt 00y4 orpaHuye
BO3MOYKHOCTSIMH ~ 3J10PO MPUMEHATh 3HAH
OCHOBHBIX  JIOCTYITH
XUMHAYECKHX  SIBJICH
oOyuaromuxcsi:
cucremy 0003

IIO3HAaHUH
U MBIIUICHUS U JIUYHOCTH, €€
HaJbHOM I'PAMOTHOCTH, HEOE OM I PELICHUS
X 337a4 M OSKOJOTMYECKHM  OOOCHOBAaHHOT:
s1 K CBOEMY 3JI0POBBIO U IPUPOJHOM Cpelie; BIIaJeH
OM  XUMHUYECKMX  3HaHUH, KOTOpas  BKII

OCHOBOIOJIArarlue MOHATUS (XUMUYECKUN dBIeMeH
TOM, S-, P-, - 3JIEKTPOHHBIE OPOUTATIH ATOMOB, HOH
MOJIb, MOJISIPHBIN 00BEM,

JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHU
CBS3b (KOBAJIEHTHAsi, WOHHAs, METaJUINYec
KPUCTAJUIMYECKAsl PpElETKA, TUIBl XU
pacTBOp, DJIEKTPOJMTHI, HEIIEKTPOJIHTHI,
JUCCOLMAnUs,  OKHUCIHTEIb,  BOCGIAHE CKOpOCTh
XUMHYECKON PEAKIMH, XHUMHYECKO TEOpUU U
3aKOHBI (Teopust Jucconuanuu
nepuoanueckui 3akon JI.W.
MAacChl BEILIECTB, 3aKOH COX]
XUMHUYECKHX PEeaKLUsX), 3aKOH
XUMHUHU, MHUPOBO33PEHYECKUE 3

IIPUPOJIBI,




HOHUMAaHUS TPUY
(bakTonornueg

HCTEMHOCTH XMMHYCCKHX SBJICHUH,
O CBOKMCTBAX, COCTaBe, MOJYYEHUH U
OBAaHMM BAXHEUIIMX HEOPraHUYECKHUX
DAKTUYCCKOM NeITCILHOCTH YEI0BEKA;

BAHHOCTh YMEHUU BBISIBJIATh XapaKTEPHbIE
MOHATUM,  YCTAHAaBJIMBAaThb MX  B3aWMOCBS3b,
Th COOTBETCTBYIOIIL MOHATHS TPU  ONUCAHUU
WX BEILECCTB U U alllCHMIL;

UCIIOJIb30BAT
eHust Gopmys BEmecT
17078 CHCTEMATUYECKYIO
) u BUAJIbHBIC HA3BAHMA OT,
HEOPraHNYecKuX €CTB apHBIi Tra3, YIJIEKUCIIb
aMMHaK, ramieHas ThJHeraimeéHas U3BeCTb, II
MUPUT U P

XUMHYECKHUX DIIEME
, BHUJ XHMHYECKOH

OM PEIIETKH KOHKpE [ Ba (aToMHas,
Xapakrep cpeasl B

MOJICKYJISIP
BOJIHBIX PacTBOpaxX HEOPraHUYeC
19) copmupoBaHHOCTH

— MeTaulbl U HeM OCHOBaHM4,
amM(OTepHBIE THIPOKC

YMEHMH  pacKpbiBaTh
. Meuneneesa u iem

KHX D3JIEMEHTOB
HJIEJIeeBa, UCIIONB3YS TOHST -, d-37eKTpOHHBIC

" «QHepreTuvecKue YPOBHMY, 00BsICHS
0 HOCTH M3MEHEHHsI CBOWCTB XMMHUYECKUX JIEMEHTOB
elMHeHui 1o mnepuogaM u rpynnam Ilepuonu
CHUCTEMBI XUMHUUYeCKUX 35ieMeHToB JI.1. MeHnieneena;
22) chopMHUPOBaHHOCTb YMEHHH Xapak
(onmchIBaTh) OOIIME XWUMHUYECKHE CBOICTBA HEOPT:
BEIIECTB pa3IMYHBIX KJAcCOB, MOATBEP)KIATh
TCHETHYECKOW CBSI3W MEXIYy HEOPTraHW4ecK
MIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLINX X

23) chOpMHUPOBAHHOCTD  YMCHHS
XUMHUYECKHE peakuuu
[0 PA3IUYHBIM NpPU3HAKaM (YUCITY/ M €arupyroIux

OKHCJICHHSI  JJIEMCHTOB,
KaTaam3aropa);

24) chopMHPOBAaHHOCTD
peakInii pa3IMUHbIX THHEB, TOJTHb

COKpAIlIEHHBIE ypa




HOCTb yYMEHUW TPOBOJIUTH PEaAKIUH,
Ka4eCTBEHHBINI COCTaB Pa3IUYHBIX
€CTB, PpAacllO3HABaTh OMNBITHBIM MYTEM

KIIMA  TIOCPEICTBO
WX PEAKIUN;
O00BACHATH 3aBHUCHUMOCTH
OT pa3IUYHBIX ¢

XapakTep CMelleH
BHELIHErO BO3JICHC uurn Jle Hlarense);
28) ch yMEHHH X b
XUMHUYECKU I, JIEKAIIlUe B OCHOBE IIp oro
: KHCJIOTBI,  am aKxKe
MIPEACTABJICHUM 00 , Hay4YHBIX
IKOJIOTHYECKUX  TIPOO

JUTb BBIYNCIIEHUS C
UCIIOIIb30BAHUEM  IOHATHS 0JI1  BElleCTBa
pacTtBope», OOBEMHBIX OTHQIIE pu  XUMHUYE
peakuusax, Macchl BEILECTBA ra3oB II0 U3BE
KOJIMYECTBY  BELIECTBA
Y4acTBYIOLIUX B peaK BE

Ha OCHOBE 3aKOHOB CO HUS
COXpaHEHUs DHEPR

Tb YMEHMH
ol  mocynou

BATH U BBINOJHSATH
cHia BOJOpO/a B
KaTajnu3aropa, ONpEICICHHE CPeabl PacTBOPO
IIOMOIIIBIO YHI/IBepCEUIBHOl"O I/IHJII/IKaTOpa, BJIIUAH

eaK¥ HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIIUU Ha CY
OOHAT- W XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHU
OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMaM «Met
«Hemetamibl») B COOTBETCTBUH C TPaBU
0€30MacHOCTH TIPU OOPAIICHUH C BEIIECTBAM
o0opynoBaHUEM, MPENCTaBIATh
IKCIIEpUMEHTa B (popMe 3arucH ypaBHEH
peakimii u  (HOPMYJIMPOBATH  BBIBG ITHX
pE3yNbTaToB;

32) chopMUPOBAHHOCTH
AHAM3UPOBATh XUMHYECKYIO
pasHBIX HCTOYHUKOB (cpe
WHuTtepHer u apyrux);

KPUTHUYCCKHA

MOJIy4aeMYI0
OBOM KOMMYHHK




YMEHUU COOMI0JaTh MpaBHiia
HOT0 TIOBEJICHUS B OBITY M TPYAOBOM
COXpaHEHHSI CBOETO  37I0POBbs
POJTHOW Cpellbl, OCO3HaBaTh OIACHOCTh

BO3JIEH : IBbIC OPTraHU3Mbl ONPENEIEHHBIX BEIIECTB,
IIOH CMBICIT MOKa3aTelst I[AK, MOSICHSTD
X CIOCoObl YMEHb U U TNPEJOTBPALLIECHUS HX

0

BO3JCUCTBUSI
Cd C OTPaHUYECHHBIM
HpI/IMeHSITB 3HAHUS
MMO3HAHUSA  BEIIECTB

M 4YeJIOBEKa; I

u

oOyuaromuxcsi:
cucremy 0003HAY




Ipunoxenne 1

Tembl HHIUBUAYAJbHBIX IPOCKTOB

Tema UHIUBUYaTIBLHOTO MPOEKTA
XUMUS

UHIUKATOPOB. Hpnpom@
bl

roasl BOB.

KyccTBO (hoTorpadu




