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Begeoenue

PaGouas mporpamma ofimeoOpazoparern s 1ol yueOHOR qUCIHITHABI « XUMHUA» pa3paboTaHa ¢
HCIIONIB30BAHMEM IpUMEpHO#H mporpanmmsl (OI'AY «®HPO» IIporokon Ne3 ot 21 mrons 2015r.)
H B COOTBETCTBHH CO CIEIYIOIIMMH HOPMaT ¥ BHBIMH JIOKYMEHTaMH:

v

v

B

Oenepanbubi 3akoH oT 29.12.2(

Denepanuny (¢ NOCIELYIOMMME H3M
nprka3 Mun#CcTEpcTBa 00pa30BAHN A
413 «O6 yrBepknennn Qeepa bHO
cpeauero obmero obpaszoBaHus » (C &
npuka3z Munobpaayku Poccun ot 2
rocyIapcTBeHHOro o6pa3oBaTeib
obpazoanus 1o  Hpodeccrn

MeXaHH3MPOBAHHOH CBapKH (Haiuias
mpuka3 MuHHCTEpCTBa 00pa3oBaHkE
253 «06 yrBepxuenun Dencpa
HCIIONB30BAHHIO TIPH  peaaHsal:
00pazoBaTeNbHBIX IIPOrpaMM  Hav
obmrero o6pazoBanugy (c mMOCIE TyH !
CauuTapHO-3MHAEMHOIOTHIECK e

«CaHHTapHO-3TUIEMHOIOTHIECKHE
001meo0pa3oBaTebHBIX  YUPERK IEH I
TOCYIaPCTBEHHOIO CAHUTAPHOTC BPa
[Tnan yge6HOrO nporecca OCHOBHOH
(OIIOII) cpenuero mnpodeccroHa 1
obmero o00pa3oBaHHS: IPOTPaAMM
coyxamux ([TIKPC) mo mpodec
MEXaHH3HPOBAHHOH CBapKH (HaiuIan

o

20

pe3yipTaTe OCBOSHHA 00ImeobpasoBi:

yposens) [IIIKPC B npenenax ocsoenns Of

Cc 1o

JIy4eHHeM CcpefHero obmero obpa:

JIOCTUTAIOTCS CIIEAYIOIHE Pe3yIbTaThL:

1.1. JIuuHOCTHBIE Pe3yJ/bTAaThl:

1) poccuiicKyr0 I'pa)IaHCKYIO HICH |

YyBCTBA OTBETCTBCHHOCTH IIEPEL Pomusor
HacTOsAIMEee MHOTOHAITHOHAJIBHOIO HapoI:

(repb

obie

, (rar, rumH);

2) rpaXIaHCKYIO IIO3UIHIO Kax &«
CTBa, OCO3HAIOIIET0 CBOM KOHCTHTYIIH

IPaBOIOPAIOK, 00majaromero  Iyscrs
NPHUHAMAIOIIETO TPaIHIMOHHBIE HAIWOHA
JIEMOKpATHIeCKHE IEHHOCTH;

3) roTOBHOCTS K CIyKeHHIO OTeuecTr)
4) chopMHPOBAaHHOCTE MHPOBO33pei

pasBHTHsS HayKd H OOINECTBEHHOM MPAK !
paznuuHbix GopM OOIMECTBEHHOr0 CO3Has

MHpE

3

5) cthopMHPOBaHHOCTE OCHOB camo

2 Ne 273-@3 «O06 obpaszoBanuu B PoccuiicKoi
SHCHHSIMH);
u Hayku Poccuiickoit @enepanuum ot 17.05.2012 Ne
0 TOCYIapCTBEHHOro 00pa30BaTeIbHOrO CTaHAapTa
OCIEAYIOIMAMH U3MEHEHHAMH);
01.2016 1., Ne 50 «O6 yTBep:KOCHUH (enepaTbHOro
TO  CTaHaapTa CcpegHero IpodeccHOHAIBHOIO
15.01.05 Ceapmuk (py4yHoH H  YacTHYHO
H);
v Haykn Poccuiickoit @eneparuu ot 31.03.2014 Ne
JHOTO [epedHs y4eOHUKOB, PEKOMEHIYeMBIX K
HMEIONMX TOCYJapCTBEHHYIO aKKpEIUTaIlHIO
1LHOTO O0OIIero, OCHOBHOIO OOINEro, CpemHEro
[MMH H3MEHEHHSIMH);

vpaBuina u HopmaruBel CanllmH 2.4.2.2821-10

peGOBaHHUs K YCIOBHIM U OpTraHU3aluy 00ydeHHs B
x», yrBepknenHble I[locranoBnenuem InasHOro
a P® or29.12.2010 Ne 189;

mpodeccHoHAIBHOM 00pa30BaTeIbHOM POrpaMMEl
mHoro obpaszoBanus (CIIO) Ha ©Oase OCHOBHOIO
1 IIONTOTOBKH KBaIH(UIMPOBAHHBIX pabodmXx,
cug 15.01.05 Ceapmuk (py4HOH H YacTHYHO
H).

=IBHOM yueOHOH mucmuImHbl «XuMuA» (0a30BBI
OII CIIO Ha 6a3e ocHOBHOTO 00mero obpa3oBaHus
oBaHHSA (OpPMHpPYIOTCA OOINME KOMIETCHIMH U

9qHOCTB, IIATPHOTH3M, YBaXEHHE K CBOEMY HapOy,
rOpIOCTH 3a CBOH Kpaif, cBoro Pomuny, npormioe 1
Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHMBOIIOB

"MBHOTO H OTBETCTBCHHOI'0 HWICHA pOCCHﬁCKOI" 0
'HHBIC IIpaBa H OGSISaHHOCTH, YBaXXaroIETO 3aKOH H
M coOCTBEHHOTO JOCTOHHCTEBA, OCO3HaHHO
LHBIE MW OOIIedenoBEeUYECKUe TYMaHHCTHYIECKHE H

€ro 3alIuTe,

B, COOTBETCTBYIOINETO COBPEMCHHOMY YPOBHIO
KM, OCHOBAaHHOI'0O Ha IHAJIOIe KYIBTYP, a TaKkKe
45, OCO3HAHHE CBOET0 MeECTa B IIOHKYIBTYPHOM

)a3BHUTHA W CaMOBOCHIHTaHMA B COOTBETCTBHH C



OGLIeUeIOBEUECKAMA [IGHHOCTSAME ¥ HjeanaMH TIPaXTAHCKOTO OOIIECTBa; TIOTOBHOCTh M
CIIOCOBHOCTD K CAMOCTOSTEEHOM, TBOPYECKOH 1 OTBETCTBECHHOMH IEATEIbHOCTH;

6) ToNEpaHTHOE CO3HAHHE H IIOBEJEHHE B IOMUKYIHTYPHOM MHPE, TOTOBHOCTH H
CIIOCOBHOCTH BECTH AHAIOT C JAPYTHMHE JIIOIbMH, JOCTHIATh B HEM B3aHMOIOHUMAHHS, HAXOHUTh
obmye 1eNd U COTPYIHMYATh [Vl MX TOCTHKEHHs, CIOCOOHOCTH MPOTHBOCTOSATH HACONOTHH
SKCTpEeMH3Ma, HAI[MOHAM3Ma, KCeHO(DOOUH, MUCKPUMUHAIMY TI0 COLUAIBHBM, PEIHTHOSHBIM,
PACOBEIM, HALMOHAIBHEIM IPU3HAKAM M IPYTHM HETaTHBHBIM COLMATBHEIM SBJICHHAM;

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHHKAMH, JCTBMH MJIQJIIICTO BO3pacTa, B3POCIbIMA B
o6pazoBaTebHON, OBIIECTBEHHO MOIE3HOH, yaeGHO-HCCIIEIOBATe/IbCKOH, TIPOSKTHOH B APYTHX
BHJIAX JIeATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME M MOBEICHHE HA OCHOBE YCBOCHHUA o011e4enIoBeYeCKMX
IIeHHOCTEH;

9) roTOBHOCTH H CIOCOOHOCTH K 00pa3oBaHHIO, B TOM HHCIC camMmo0o0pa30oBaHHIO, Ha
NpOTSUKEHHH BCEH JKM3HM; CO3HATENBHOE OTHOIIECHHE K HEIPEPHIBHOMY 00pa3oBaHUIO KaK
YCIOBHIO YCTIEIIHO IpodecCHORATBHOM 1 00IIECTBeHHOMH AEATENbHOCTH;

10) scTeTHUeCKOe OTHOLICHHE K MHPY, BKJTFOYas 3CTETHKY OBITa, HAYTHOIO M TEXHHISCKOTO
TBOPYECTBA, CIIOPTA, OOMECTBEHHBIX OTHOIICHHH;

11) DpHHSTHE W pealH3alHi0 IIEHHOCTEH 30POBOTO H GesomacHoro obpasa JKHM3HH,
norpeOHOCTH B GH3AIECKOM CaMOCOBEPIICHCTBOBAHMH, 3aHATHSIX CIIOPTHBHO-037J0POBHTEIBHOM
JeATEbHOCTBI0, HENPHUATHE BPEIHBIX TPHUBBMYEK: KypeHHs, YIOTPEONCHHSA ANKOroyd,
HApKOTUKOB;

12) 6GepexHoe, OTBETCTBEHHOE H KOMIICTEHTHOE OTHOIICHHE K (hHu3HUECKOMY H
TICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, Tak M JPYTHX moneH, YMEHHE OKa3bIBaTh
TIEPBYIO IOMOIIB;

13) ocosHanHEIH BEIOOp GymymieH mpodecchy 1 BO3MOKHOCTEH peanu3aliu cOOCTBEHHBIX
U3HEHHBIX IUIAHOB, OTHOIIEHHEe K NpodecCHOHANBHOMW MEITEIFHOCTH KakK BO3MOMKHOCTH
y4acTHsi B PEIISHWM JWYHBIX, OOIICCTBCHHBIX, IOCYapCTBCHHBIX, 00ImeHaITMOHAIBHBIX
nmpobnem;

14) chopMHPOBAHHOCTH 3KOTOTMYECKOrO MBIIUICHHS, TOHUMAHMA BIMAHH COLHAIBHO-
SKOHOMHHYECKHX IPOLECCOB Ha COCTOSHHE NPHPONHOH M CONMANBHOH Cpeipl; HMpHoOpeTeHHe
OIILITA SKOJIOTO-HAIPABNEHHON NEATENbHOCTH;

15) OTBETCTBEHHOE OTHOILICHHME K CO3IaHHIO CEMbH HA OCHOBE OCO3HAHHOIO MPHHATHS
IIEHHOCTEH CeMEHHOH XHU3HH.

1.2. MeTanpeaMeTHBIE Pe3yJIbTATHI

1) yMeHHE CAMOCTOSATENBHO OIpENENATh LENH JACATCIBHOCTH M COCTABILITH ILIAHBI
NeATEeNbHOCTH, CAMOCTOATENBHO  OCYINECTBIATh, KOHTPONHPOBAaTk M KOPPEKTHPOBATH
IeSTebHOCTR, HCIIONB30BaTh BCE BORMOIKHBIE PECYPCHI I JOCTHHEHHS IIOCTaBICHHBIX nenei
H pealu3aluy [UIAHOB AesSTebHOCTH; BEIOMpATh YCIEIHEIE CTPATErUi B Pa3IAIHBIX CUTYAlHSX;

2) yMeHHe MIpOAYKTHBHO OOIIaThCi H B3aHMOIEHCTBOBaTh B IPOIECCE COBMECTHOM
[EeATENBHOCTH, YYMTHIBATE MO3KIAH APYIHX YUIACTHHKOB JeATEIBHOCTH, 3QhEeKTHBHO pa3peInarh
KOH(ITHKTEI;

3) BUajeHHE HABbIKAMH [O3HABATEIbHOM, y4eGHO-HCCIIENOBATEILCKOH H [POEKTHOM
NeSTeNGHOCTH, HABBIKAMM  paspemeHus IpobleM; CIOCOOHOCTH W TOTOBHOCTE K
CaMOCTOSTENLHOMY [TOMCKY METOJOB PEINEHMs NPAaKTHYSCKHUX 3a/1a4, IPUMCHCHHIO Pas/TAIHBIX
METOIOB IO3HAHHUS;

4) TOTOBHOCTb H CIIOCOOHOCTE K CaMOCTOSTEBHOU HH(OPMAIHOHHO-TT03HABATEILHOM
NeSTENBHOCTH, BIAJCHAE HABBIKAMM IIONydYeHHs HeoOXonuMoll HHOpMalMu H3 CIOBapeH
PasHBIX THIIOB, YMEHHE OPUEHTHPOBATHCA B PA3NHYHBIX HCTOYHHKAX MHQOPMAIIHH, KPHTHICCKH
OLEHUBATh U HHTEPIPETHPOBATh HH(POPMAITHIO, IOTYIAEMYIO U3 PA3IHIHBIX HCTOYHUKOB,

5) yMeHHe HCIIOIB30BaTh CPEICTBA HHGOPMAIIMOHHEIX H KOMMYHMKAIMOHHBIX TEXHOIOTHH
(mamee - UKT) B pemeHHH KOTHHTHBHbIX, KOMMYHMKATHBHBIX M OPraHH3aI[MOHHBIX 3a1ad C
cobmonenneM TpeboBaHUH SPrOHOMUKH, TEXHUKH 0e30MacHOCTH, THTHEHEL,

4



pecypcocOepeskeHus], IPaBOBAIX H dTHIECKY
6) yMeHHE OIpEEISITh Ha3HAYECHHE | (
7) yMEHHE CaMOCTOSTENBHO OIEH:

CTpaTeryIo IOBEACHHA, C YHETOM I'PaXIaHCE

8) BIameHHE A3BIKOBBIMH CPE/ICTBAMY
TOYKY 3PEHHS, NCIIONb30BATh a[ICKBATHEIC A3

9) BnajeHHWE HABBIKAMM II03HABATE!

IEACTBUH B MBICIIATENBHEIX IPOLIECCOB, UX

HE3HAaHHW, HOBBIX IIO3HABATEIIBHBIX 3aa'l K ]

1.3. IIpeameTHBIE pe3yILTATHI:

1) chopMHPOBRAHHOCTH IPEACTABICHUH O M¢
NOHMMAaHHE POJM XUMHUU B (DOPMHPOBAE
yeJIoBeKa IS PEIICHUs IPaKTHYECKHX 3418

2) BIaJeHHE OCHOBOIIOJATAOIIAMH XHM
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIE30EAH]

3) BrancHHE OCHOBHEIMH METOOAMK H
HaOIIOeHHEM, OMMHUCAHHEM, U3MEPEHHEM, -
pe3yJIbTaThl IPOBEICHHBIX ONBITOB H JCIa’
METOIEI IIO3HAHHUS MPH PEIIEHHH IIPAKTHIEC

4) chopMHEPOBaHHOCTE YMEHHS aBaTh KO.
XHMHYECKHM (hopMyIaM B ypaBHEHHSIM:;

—5) BajeHue IpaBUIaMHi TEXHHKH 0€3011aCH

6) chopMHPOBAHHOCTE COOCTBEHHOH MO3K I

[IOJTy9aeMOii M3 pa3sHbIX HCTOUHHKOB.
1.4. O6mue KoMIeTeHIHH BBITYCKHHKA:

OK 1. ITorAMAaTh CYIIHOCTD H COIHABE YO
YCTOMYHMBEIM HHTEPEC.
OK 2. OpraHu3oBLIBaTh COOCTBEHHYIO

< HOpM, HOpM HH(OpManHOHHOH 6e30macHOCTH;
VHKITHH Pa3JIMYHbIX COLHAIBHBIX HHCTHTYTOB;
waTh M TIPUHAMATH pPEIIEHHS, ONPEACIIAIONIHE
X 1 HPABCTBEHHBIX IEHHOCTEH;

YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO
. KOBBIE CPEJICTBA;
q0i pedUieKCHH KaK OCO3HAHMA COBEPIIaeMbIX
23yIIBTAaTOB ¥ OCHOBAHHH, IPAHHMI] CBOETO 3HAHHUS H
eIICTB UX JOCTHKEHHI.

(T& XMMHH B COBPEMEHHOH Hay4HOH KapTHHE MHpa,

#4 Kpyrosopa u (YHKIHOHAIBHOH IPaMOTHOCTH

#9ECKHMH IIOHSTHAMH, TEOPHAMH, 3aKOHaMH H
¢ XUMHYECKOH TEPMHHONIOIHEH ¥ CHMBOIIMKOH;

{VUHOTO IIO3HAHHUS, HCIIONB3YEMBIMH B XHMHH:
SIIEPUMEHTOM; YMeHHe 00pabaThIBaTh, OOBACHATE
¢ BBIBOJEI; TOTOBHOCTE M CIIOCOOHOCTH IIPHMEHSATH
1X 3aj1a4;

_

“9eCTBEHHBIE OLCHKH H IIPOM3BOIHUTE PacydeThbl IIO

)CTH IIPH UCIONB30BAHHH XUMHICCKHX BEIIIECTB,

id 110 OTHOINEHHIO K XMMHMYCCKOHR HH(bOpMaIIHH,

1 1a9MMOCTh Oyyiueit npodeccuy, IPOSBIATE K HEH

[CATEIIBHOCTh, HCXOMd H3 IEIH H crmocoboB ee

IOCTHIKCHHS, OIIPEACICHHEIX PYKOBOOHTCJICM.

OK 3. Anamm3upoBaTh paboyyr0 CHTYaIlH!
OLEHKY H KOPPEKIHIO COOCTBEHHOM [esdT
cBOel pabOTEIL.

OK 4. OcymiectBaarh NOUCK HHGOpMAIK
mpodeCCHOHANBHEIX 3a/1a4.

OK 5. Hcnonb30BaTh HHGOPMAIIMOHHO-KON
IeATeTBHOCTH.

OK 6. PaGorats B KoMaHze, 3bdexTHBEO 0of

OCYIIECTBIATE TEKYIIHH M HTOrOBBIM KOHTPOIID,

> IBHOCTH, HECTH OTBETCTBCHHOCTB 3a pPE3yJ/IbTaTbl

4. HeobxomumMoit it 3G ¢EKTHBHOIO BEIIOIHEHHS

\ VHMKAI[HOHHBIE TEXHOJIOTHH B IIPO(ECCHOHATBHOM
VH

11]aThCd ¢ KOJIUIETaMH, PYKOBOJICTBOM.



TemaTudecknil m1an o0meoGpasoBaTeabHOH yaeGHOH THCIMILINABL «XHMHSD)

HanmeHoraHue pa3feioB, TEM

Koan4vecTBo 9acon

Bcero AyIuTOpPHBIX JIII3 | CamocTosiTeILHASA
(Teoper.) (BHeayAHUTOpPHAA)
pabora
1 xkypce
Beenenue 1 | 1 | - | -
Pasgen 1. O6mas 1 HeopraHUu4ecKas XMMHSA
Tema 1.1. OcHOBHBIE MOHATHS U 4 2 |1 1
3aKOHBI XUMHHU
Tema 1.2. [lepuoaudeckuii 3aK0H K 6 4 1 1
[Tepronuyeckas cucreMa
xpMugeckux anementos . M.
MeHeneepa u CTpOSHHE aTOMa
Tema 1.3. CtpoeHue BemecTRa 13 8 4 1
Tema 1.4. Bozna. PacTBopEL 10 4 4 2
DNEKTPOIUTHYECKAS TUCCOLHAIHS
Tema 1.5. Knaccuduxarus 7 4 2 1
HEeOpraHU9ecKHX COETUHCHUI 1 HX
CBOICTBa ;
Tema 1.6. Xumuueckue peakiun 10 4 4 2
Tema 1.7. Metanis! 1 HEMETAIIBI 7 3 2 2
Pasnen 2. Opranndeckas XHMHS
Tema 2.1. OcHOBHBIE IOHSATHS 4 2 1 1
OpraHu4yecKoi XUMHUH ¥ TEOPHS
CTPOEHHS OPTaHMYECKUX
cOeTMHEeHHH
Tema 2.2. YrneBoIopoabl B HX 12 7 2 3
MIPHPOIHEIC HCTOYHUKH
Tema 2.3. Kucnopoacoaepxaimue 13 8 1 4
OpraHUYeCKHE COSIUHEHUS
Tema 2.4. AzoTcozepixalue 10 6 2 2
OpraHUYecKHe COeAUHEHHS.
[Tomumepsl
NuddepeHnnpoBaHHbIi 3a4eT 1 1
Hroro 98 54 24 20




Coaepxanne 06meoGpa3oBaTebHOH y1e0m0H JTHCIHHILIAHDI «Xumus»

Beenenue.

HayqHEIe METO/IBI TIO3HAHMS BEIIECTB ¥ XM ¥ IECKUX ABICHHH. PONb SKCIIEPUMEHTA 1 TCOPUH B
xuMuE. MOZeTHpOBaHKEe XUMHUYECKHX IIDOLIc COB. 3HAYCHHE XUMMH IIPH OCBOCHHU npodeccui
CIIO u cnemmmamprocted CITO TexHIgeckor: 1podust mpodecCHOHATEHOTO 0GpasoBaHus.

Paznen 1. O0mas 1 HeopraHu4YecKasg XuMus

Tema 1. 1. OcHOBHBIE OHATHSA H 3aK0HBI XMMHH

OcHoBHLIE IOHATHS xumumH. Bemecrso. AtoM. Monekyna., XHMHYECKHH JIEMEHT.
Ammorpornus. IIpocThle W CIIOMKHBIE BeLIEC TBa. KauecTBEHHEII M KOJNWYECTBEHHBIM COCTaB
BEIIECTB. XUMAUECKHE 3HAKH U QOpMy Bl (/' THOCHTEIBHBIC aTOMHAd ¥ MOJICKY/IApHAT MacChl.
KommgecTBO BeIECTBA.

OCHOBHBIE 3aKOHBI XMMMHE. CTeXHoMeTDis, 3aKOH COXPAHEHHS MacChl BEIECTB. 3aKoH
[OCTOSHCTBA COCTABA BEINECTB MOMIEKY.1ApHo¥# CTPYKTYpEL 3akoH ABOTaipo M CIEICTBHA H3
Hero. PacueTHbIe 3a/aur HA HAXOKIEHKS O7HOCHTEINBHON MOJIEKYJISPHOM MacChl, OIPEICTICHAE
MacCOBOH TONIM XHUMHYECKHX 3JIEMEHTOB B C./(JKHOM BEIIECTBE.

JdemMoHcTpanun

Mopenu aToOMOB XHMHYECKHX DIEMEHTOE.

Moiens MOJIEKyJI IPOCTBIX | CIOXKHBIX BEINe TB (IIapoCTEPKHEBBIC X Crioapra— Bpurneba).
Konekiuys IpoCThIX U CIOKHEIX BEIECTB.

HexoTophle BeIecTBa KOMMIECTBOM 1 MOTIB

Mozens MOJIIPHOTO 00BEMA Ta30B.

Aunnorpornust dpocdopa, KHCIOPOaa, OJ0Ea.

IIpaxTu4deckas pabora

Nel «Permenye pacyeTHBIX 3a/1a4 110 OCEOBH LM 3aKOHAM XHMHUH.

CamocrosnTeasnas paGora Ne 1 (1 9ac)

IToaroToBKa KoHCIEKTa « OCHOBHBIE GU3HdeCKHe BEIMIHHBI H PACICThI ¢ HX NPUMCHCHHEM IIPH

pPeIIeHUH XHUMHYIECKHX 3agadan».

Tema 1.2. Ilepuogudeckuii 3axoH u Ileprogudeckas CHCTeMa XHMHIECKHUX sjaemenToB /.

N. MenaeeeBa H CTPOCHHE ATOMA

Iepuoauueckuii 3axon .. MenpeneeBa. OTKpBITHE II.W. MenpeneessM IleproamaecKoro
3axona. Ileproaudeckuil 3axoH B popmyiuposke /1. . Menneneesa. Ileproaudeckas Tabiuia
XHMHYECKHX DIEMEHTOB - rpadmdeckoe ©7100paKeHHE NEPHOJMICCKOrO 3aKoHa. CrpyxTtypa
IepPHOIAYECKOi TaG/HIIEL: TEPHOBL (MaTBIE i1 GonpImue), TPyNIs (TIaBHas B IT060YHAas).
Ctpoenne aroma u IlepuoanaecKuii 3aKosd JI.A. Menneneepa. ATOM — CIIOXKHas JacTHIA.
Snpo (IPOTOHBI M HEHTPOHBI) W IEK1POk Hasd obonouka. M3oromel. CTpoeHHE 3JIEKTPOHHBIX
060/I0YeK ATOMOB DIEMEHTOB Maienk I'epHOfoB. OcOOEHHOCTH CTPOCHHUS SICKTPOHHBIX
06OJI0YEeK ATOMOB DIIEMEHTOB GOJBINNMX 1¢PHOJOB (TIEPEXOMHBIX snemeHToB). Ilomstue 06
opOuTAIsX. S-, P- ¥ d-OpOHTAIH. DNCKTPOHILIE KOH(HUrypaIuy aTOMOB XAMHIECKHX 3TIEMCHTOB.
Coppemennas $opMmyaaposka Ilepuodecsoro 3aKoHa. 3nauenpe [leproAMIECKOro 3aKOHA H
IleprosuecKolf CHCTEMBI XUMHYECKUX 31CMEHTOB JI. Y. Menpeneesa 1Jis pa3sBUTHSA HAYKH K
MOHMMAaHUA XMMHUYECKOH KapTHHBI MHP&.

JeMOHCTPAHH ;

Pasnuunble GopMel IleproIH9ecKo# CHCTEN Ll XMMHISCKHX JICMEHTOB II. 1. Mennienecsa.
IIpakruyeckas padora

Ne2 «Pemenue 3ama4 110 Teme «CTpoeHwe aoMa»

CamocrositesbHaas paGora Ne 2 (1 9ac)



ITogroToBka  mokiama, MyNbTUMEIWHHOW  IIPE3CHTAIMH, MOCBSINEHHBIX  OTKPBITHIO
Ilepuonuyeckoro 3axkoHa ¥ muunoctH J[.M. Menneneesa, ero Bkiany B ()yHAaMEHTAIBHYIO

HAYKYy.
Tema 1.3. Ctpoenne BemecTBa

Honnas xmmudeckas cBsizsb. KatnoHBI, HX 00pa3oBaHue W3 aTOMOB B pe3ylbTaTe mpolecca
OKMCJIEHHs. AHHOHBL, HX 00pa3oBaHHE W3 aTOMOB B pe3yJIbTaTe IIPOILECcca BOCCTAHOBIIEHHMS.
WonHas cBA3b Kak CBSA3b MEXKIy KaTHOHAMH M AQHHOHAMM 3a CYET 3JIEKTPOCTATHYECKOTO
npursokenus. Kiaccuduxaiys HOHOB: IO cOCTaBy, 3HaKy 3apsjid, HAIHYMIO THIPATHON
obomouxu. HoHHBIEe KpHCTaumueckue pemerkd. CBoHcTBa BemeCTB C HOHHBIM THIIOM
KPHCTAJUIMYECKON PEIeTKH. |

KosanenTHas xuMHYecKas cBf3b. MexaHH3M 00pa3oBaHus KOBAICHTHOH CBA3M (OOMEHHEIA 1
JOHOPHO-aKIENTOPHbII)., DIeKTPOOTPHIATENFHOCT, KOBATEHTHELE | \HOJLIPHAS ¥ HETONAPHAs
cBa3d. KpaTHOCTH KOBaleHTHOMH CBSI3H.

Monexkyasipaple H AaTOMHbIe KpHCTAIHYecKHe pemeTku. CpoifcTBa BEIECTB ¢
MOJIEKYJISIPHBIMHE K aTOMHBIMH KPHCTAITHYECKUMH PELIETKAMH,

Merannnieckas cBa3b, MeTamdyeckas KpUCTAUIMYECKAs pelIETKA H MeTaIM4ecKas
XMMHYECKas CBs3b, OH3MYIECKHE CBOHCTBA METAJLIOB.

ArperaTHbie COCTOSIHHS BemeCTB H BONOPOJHAS CBs3b. TBEPIOE, KHUIKOE W ra3006pasHOe
cocTosHMs BemecTB. Ilepexon BemecTBa M3 ONHOTO AarperaTHOrO COCTOSHHSA B JIPYTOe.
Bonopopnas cBsi3b.

Yncreie BemecTBa B cMech. [ToHATHE 0 cMecH BemecTB. [ OMOreHHbIE B TeTEPOTeHHEIE CMECH.
CoctaB cMeceii: 00beMHas M MaccoBast JOIH KOMIIOHEHTOB CMECH, MAaccoBas OIS IPUMECEHt.
AucnepcHsie cucremsl. [TonaTue o qucnepcHoit cucreme. [lucnepenas dasa u qucmepcHoHHAs
cpena. Kimaccuduxkarus nucnepcHsix cucreM. [IoHATHE 0 KOILTOMIHBIX CHCTEMAX.
JeMoHCTpaun

Mopgene kpucTamiuuecKol peImeTky XJI0pH/Ia HATPHAL.

OGpas1sl MEHEPAIIOB ¢ HOHHOM KPUCTAIIMYECKOM PEIIETKON: KATbIUTA, TaTHTA.

Monemu KpHCTaTHYeCKUX PEIIETOK «CYXOro Jibaay (MiH #oja), anMasa, rpadura (WM KBapla).
OG6pa31ibl pa3sTMYHBIX JUCIIEPCHBIX CHCTEM: SMYIIbCHH, CYCIIEH3HI, aaposoneH rejied 1 307eH.
JlaGopaTopHbIe ONBITHI

IIpuroroBnenre cycnen3uu kapOoHaTa KabIHs B BOJE.

OsHakoMIIEHHE CO CBOMCTBAMHE IUCIIEPCHEIX CHCTEM.

IlpakTnyeckas pabora

Ne 3 «Peinenne pacyeTHEIX 3a1a4 110 TeMe « THIIBI XUMHUYeCKHUX CBI3eit»

Ne 4 «Pemmenue 3a1a4d Ha KOMIIOHEHTHEIE CMECH»

Ne 5 «Pemmenne pacueTHBIX 3a/1au C y4ETOM IPUMECEH »,

Ne 6 «Pemenue sxcnepHMeHTATBHEIX 33124 110 TeMe «CIIOCOOH! pa3aeeHus cMeceii

CamocrosareanHas pa6ora Ne 3 (1 gac)
PaspaboTka anropuT™Ma onpeeneH s THIIa XUMHUECKOH CBI3H

’

Tema 1.4. Bona. PacTBopbl. JieKTpoauTHYecKAS THCCOMMALIA

Bopa. Pactsopsr. Pactopenne. Boa kak pacTBoputens. PacTBOpUMOCTE BEIECTB.
Haceinennbie, HeHACHIIEHHBIE, IIEPECHIIICHHEIE PACTBOPEL. 3aBHCHMOCTE PACTBOPHMOCTH
ra3’oB, JKUAKOCTEH M TBEPBIX BEIIECTB OT Pa3NHYHEIX (akTopoB. Maccopas 10715
PaCTBOPEHHOrO BEIIECTBA. DJIEKTPOTUTHYECKAS UCCOMUAIINS. DIIEKTPOIUTEL M HEINEKTPOIHTEL
JJIEKTPOUTHYECKAS THCCONHAIMS, MeXaHH3MBI 3IEKTPOTHTHYECKOH IHCCONUALIAY IS
BEIIECTB C Pa3IMYHBIME THIIAMA XAMHYECKOH CBA3H. [ HApaTHpOBaHHEIE M HETHUAPATHPOBAHHEIE
HOHEL CTelneHs 3MeKTpoTuTHYecKoM quccorinay. CHIbHbIE U cliabbie DIIEKTPOIUTEIL.
OCHOBHEIE NONIOKEHHS TEOPHH NMEKTPONUTHYECKON aucconuanyy. KHcIoTh, 0CHOBAHWS U CONH
KaK 2JIEKTPOJIUTEL

JdeMoHcTpanun



PacTBOpHMOCTE BEILECTB B BOJE.

Cobupanue ra3oB METOJJOM BBITECHEHHS BOJIE! .

PacTsopeHHEe B BOZE CEPHOM KHCIIOTEI K CONC aMMOHUS.

O06pasipl KPUCTAIOTUIPATOB.

VcHbITaHUE PACTBOPOB IEKTPOIMTOB H €3 [¢KTPOJIMTOB Ha TIPEIMET THCCOLHALIHH.
3aBHCHMOCTH CTCIICHH 3IEKTPOJMTHYECKOH [1CCOIHAIMH YKCYCHOM KHCIOTHI OT pa3baB/ieHusI
pactBopa. JIBUXeHHe OKPAIIEHHBIX HOHOB B 3 IEKTPHYECKOM II0JIC.

IIpHrOTOBJICHHE JXECTKOM BOMBI K YCTpareH ¢« €& HKECTKOCTA. VIOHHTEL

O6pasibl MEHEPAITBHBIX BOJ| PA3JIMIHOI) He*HaueHH.

IIpakTudeckas pabora

Ne 7 «IIpuroToBIeHHE pacTBOPA 3aJaHHOH ¥ HIICHTPALIUH).

Ne 8 «Pelnenue pacdeTHBIX 3a1a4d Ha ONpe/ie 1cHHE MACCOBOH IO PaCTBOPEHHOIO BEILECTBAY
Ne 9 «CocrasneHue ypaBHEHEH B IOTHOM H COKPAaNICHHOM HOHHOM BHIIE)

Nel0 «Pemenme OSKCIEpPHMEHTATBHEIX samad 10 Teme «TeopHss OIEKTPOIHTHICCKOH
JTACCOLIAAIHH Y ‘

CamocrositeanHas pabora Ne 4 (1 gac)

[ToATOTOBKA KOHCIIEKTA II0 TeMe «BEISBIeH) ¢ IPHYHH «aHOMAIBHBIX ) CBOMCTB BOJBIY.

Camocrosireannas padora Ne 5 (1 gac)
Perrenyie HHIUBHAYAILHEX 33IaHAH O TeMe «DIEKTPOTHTHIECKAS IUCCOLHALIM)

Tema 1.5. Knaccnduxanus HeopraHH“eck X COeHHEHUH 1 HX CBOHCTBA

KueaoThl ¥ UX cBoiicTBa. KHCIOTBI Kak “IeKTPONMHTHI, MX KIACCH(HKAIHA IO pasIHYHBIM
npu3HaKaM. XUMUYECKHE CBOMCTBA KHC 10T & CBETE TEOPHH SMEKTPOIHTHYECKOM IHUCCONHAIH.
OcoBeHHOCTH B3auMOIEHCTBHS KOHIIEHE TPH)OBAHHOM CEPHOM ¥ a30THOM KHCIIOT ¢ METa/UIaMH.
OcHoBHBIE CITOCOOBI MOTY4EHHS KHCIIOTHL.

OcHoBaHAA U X cBoiicrBa. OCHOBAHYA Kak 3JIEKTPOIUTEL, MX KIaccHQUKAIM 0 Pa3THIHbIM
npHu3HakaM. XPMHUYECKHE CBOMCTBA OCHOBAHMH B CBETE TCOPHH 9JIEKTPOTTUTUYIECKOH
JMccoNHanuy. PasnoxeHHe HEPacTBODHMiIX B BOAe OCHOBaHMH. OCHOBHBIE CIIOCOOEI
IIOJTy4eHHS OCHOBAHHMH,

Conun u ux cBoiicrBa. Comm kak omexipomutel. ComM cpeiHHe, KHCIBIC M OCHOBHBIC.
XUMUUeCKHe CBOMCTBA COJIel B CBETe TeO|HHM 3JIEKTPONHTHYECKOH HMCCOMMAIIHH. Cnoco0r1
mosy4eHus conei. ['maponmus conel.

Oxcuapl M HX cBoiicrBa. Coneobpasywime W Hecoleobpasyromue OKCHABL OCHOBHEIE,
aM(pOTEPHEIE W KUCIOTHEIE OKCHJBL 3aBHCHMOCTh XapaKTepa OKCHIA OT CTCICHH OKHCIICHHA
0Gpa3yIOIIEro ero MeTallla. XUMHIECKHS CHoACTBa OKCHIOB. I10TydeHAE OKCH/IOB.
JemMoHCTpaLIHH

BzaumoielicTBHE a30THON M KOHIIEHTPHUPOB 1 (HOH CEPHOH KHCIIOT ¢ MeTallIaMH.

Iopenue dochopa ¥ pacTBOPEHHE IPOAVKT: "OPEHHA B BOJE.

ITonyyeHne u CBOMCTBA aM(POTEPHOrO AP X CHJA.

Heo6paTuMbIii TEAPOIH3 KapOHa KalbliAs.

OG6paTuMBIif THAPOJIA3 CONEH Pa3IM9HOI O T ia.

JlaGopaTopHBI€ ONBITHI

HWcneITanne pacTBOPOB KHCJIOT HHIUKAT OpanH.

B3auMoieiiCTBHE METAIITIOB C KHCIIOTAM M.

BzauMoIeliCTBHE KHCIOT C OKCHIAMH McTa /0B,

B3auMoieiicTBHE KACIOT C OCHOBAHKSM .

B3aumoieiiCTBHE KHACIOT C COJIAMH.

HcnbITaHye pacTBOPOB IEN09eH HHIAKATOD MH.

BiauMoneicTBEE MMEIOYEH ¢ COILIMH.

PasnoseHre HEPACTBOPUMBIX OCHOBAHK 4.

BzaumMoelicTBHE coeil ¢ MeTalIaMH.

BsauMozeiicTBHE coIel APYT ¢ APYTOM.



Tunponus coneit pa3THMYHOrO THIIA.

IpaxkTayeckas pabora

Ne 11 «Pemmenue 5KCIIEpUMEHTANBHBIX 3a7ad IO TEME «OCHOBHBIE KJIACCHI HE OPraHHYeCKHX
COCTHUHEHHH »

Ne 12 «['emerrueckas CBA3b MKy OCHOBHBIMH KJlacCaMH HEOPTaHHYECKHUX COSIHHEHUN)

CamocrosnTensHas pabora Ne 6 (1 gac)
Cocranyienne cxeMbl «CrocoGBI IIOMydeHHs U THETHYECKas BR3aHMOCBA3b OCHOBHBIX KIIACCOB

HEOPraHM4eCKHUX COCIUHEHUN» i

Tema 1.6. XumMuavecKHe peakuni E

Knaccudpuxanus xumudeckux peaknmii. Peakrum coefuHEHHI, Da3IoKEHHsA, 3aMELIEHHS,
obmena. Karamutudeckue peakuuu. OOpatumble U HeoOpaTuMBle peaknuy. ['oMOTeHHBIE B
T€TEpPOTeHHbBIE peakIui. DK30TEPMHUYECKHE W SHIOTEPMHYECKHME peakiuH. TemnoBoi sddekt
XMMHYECKHX peakuuil. TepMoXuMUYecKue ypaBHEHHS.

OKHCIHTENLHO-BOCCTAHOBUTEbHBIE peaknuu. Cremenp oxucineHus. OKHCoUTENs H
BOCCTaHOBJIeHHe., BoccraHoBuTens, W OKHCIeHHEe. Meron snekTpoHHOro Oamanca s
COCTaBJICHHUS YpAaBHEHHH OKHUCIIHTEIBHO-BOCCTAHOBHTEBLHEIX PEaKIH.

CkopocTh xuMHYecKHX peakuuil. [IoHATHE 0 CKOPOCTH XMMHYECKHX peaklHH. 3aBHCHMOCTh
CKOPOCTH XHMHYECKHAX PEaKIMH OT pa3IuyHBIX (HaKTOPOB: IPUPOBI PearupyroKX BEIIECTB, HX
KOHIIEHTpAIL[MK, TeMIEpaTyphl, IIOBEPXHOCTH  COIpPHKOCHOBCHHA M  HCIOIB30BAHHA
Karanu3aTopoB. OOpaTHMOCTE XUMHUECKUX PEaKIIHi.

O6paruMbie H HeoOpaTHMbIe peakMi. XUMUYECKOE PABHOBECHE H CIIOCOOBI €r0 CMEIEHHs.
deMoHCcTpanun

[Ipumeps! HeOOpaTUMBIX peaklui, HAyIUX ¢ 00pa3oBaHUEM Ocajka, ra3a WM BOIBL.
3aBHCHMOCTE CKOPOCTH PEaKIIMH OT IPUPOIB! pearupyIOUX BEIEeCTB.

BzauMmozeiicTBHE PaCTBOPOB CEPHON KHCIOTHI ¢ pacTBOPaMM THOCYNIb(aTa HATPHs Pa3IMYHON
KOHI[EHTPAI[MH H TEMIEPATYPEL :

3aBECHMOCTS CKOPOCTH XHMMHMYECKOM DEakIHMH OT HPHCYTCTBUS KATAIM3aTopa Ha NpPHMEpE
pa3IoKEeHHA IepOKCHIa BOJOPOia ¢ IOMOLIBIO JUOKCHIA MapraHIla ¥ KaTanassl,
JlaGopaTopHbie ONBITHI

Peaxuns 3aMeIeHns MeIH JKeIe30M B PacTBOPE MEIHOTO Kylmopoca.

Peaxmnun, naymmme ¢ oO6pa3zoBanueM ocasika, ra3a HIH BOLEL.

3aBHCHMOCTDH CKOPOCTH B3aHMOJEHCTBHS COJITHOM KUCIIOTHI C METAJUIAMH OT HX IIPUPOIBL.
3aBHCHMOCTH CKOPOCTH B3aUMOJEHCTBHS IIMHKA C COJITHON KHUCIIOTOMH OT ee KOHI[EHTPaIlHH.
3aBHCHMOCTh CKOpPOCTH B3auMmojeilcTBus okcuaa Memau (II) ¢ cepHOM KHCIOTOHM OT
TEMIIEPaTYpBL

IIpakTu4eckne pabdoTsl

Ne 13 «Pemenue 3ama4 mo Teme « TepMoXuMHIecKoe ypaBHEHHE PEaKIIHE»

Ne 14 «Bnusgame pa3miuHbIX GaKTOpOB Ha CKOPOCTH XHMHYECKOH PEAKITHHE»

Ne 15 «Pemenne pacueTHBIX 3aja4 [0 YPABHEHHIO XMMHYECKOM pEaKIMH, KOT[a OJHO H3
HCXOJHBIX BEIECTB B3SATO B H3OBITKEY.

Ne 16 «Pemenue 3aqa4 10 TeMe «DIEKTPOJIA3 PACTBOPOB H PACILIABOBY

CamocrogTensHasn pabora Ne 7 (1 gac)

BrimonHeHWe WHIMBHAYaTbHBIX 3amaHuii 1m0 Teme «OKUCIHTENBHO-BOCCTAHOBHUTEIbHEIE
peaxkIuu»

CamocroaTensHas padora Ne 8 (1 gac)

CocraBneHnsa TepPMOXMMHUIECKOr0 YPABHEHHUS PEAKIIHH, X PACUET 10 HEMY.

Tema 1.7. MeTa/LIbl H HEMETAJLIBI

Metamnpl. OcoOEHHOCTH CTPOESHHS aTOMOB M KpHCTALIOB, OH3MYECKHWE CBONWCTBA METAJLIOB.
Knaccupukanus MeTalIoB II0 pa3IMYHBIM NpPH3HAKAM. XHMHYECKHE CBOHCTBA METAIIIOB.
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DNIEKTPOXAMUYECKHA  Psill HanpsoKenmP  MeTamnoB. MeTamioTepMus. O6mmre  cmocobbl
noTydeHuss MeTaunos. lIoHATHE O MeTa llypram. ITupoMeTaLTypris, THAPOMETAUIYprus H
snexTpoMeTautypris. CrulaBsl YepHBIE U LECTHBIC.

Hemerawibl. OcobeHHOCTH cTpoerms aromos. Hemeramisl —  HpPOCTRBIC BEIECTBA.
3aBHCHMOCTh CBOMCTB TaJloTEHOB 0T HX TIOJIOXKCHHA B MEPHOIMUIECKOH  CHCTEME.
OKHCITHTETbHBIE B BOCCTAHOBHTENBHBIC CBO/ICTBA HEMETAJLTIOB B 3aBHCHMOCTH OT HX IIOJIOJKEHHUS
B Sy 3IE€KTPOOTPHIATETEHOCTH.

JleMoOHCTpANMH

Konnekmnus METauIoB.

BsamMoIeiicTBHE METALIOB ¢ HeMeTalltavy (JKeresa, IMHKa 1 aTIOMHHHA cepoit, aTFOMHHUS C
#0JI0M, CYpPbMBI C XJIOPOM, FOPEHHE XKETE34 3 XJIOpE).

I'opeHne METAJIIOB.

AJTIOMUHOTEPMHSL.

Kosuieximis HeMETaILIOB.

Topenue HeMeTALIOB (cepsl, hocdopa. yT ).

BoiTecHEHMEe MeHee AKTHBHBIX TajorerioB M3 PpacTBOPOB HX coneli Oojiee aKTHBHBIMH
raJIOreHaMH.

Moenb IPOMBIIUICHHOH yCTaHOBKH [T 1[)OU3BOCTEA CEepHO# KHUCIIOTEL

Moens 1eun it 00MHUra H3BECTHAKE.

KoJUIeKIUA IPOAYKIIHH CHIMKATHON [IPOMBIIICHHOCTH (ctexna, dappopa, dasgHca, NEMEHTA
pa3IHYHBIX MapOK H AIP.).

JlaGopaTopHbI€ OINBITHI

3aKkanKa ¥ OTIIYCK CTaJH.

O3HAKOMJIEHHE CO CTPYKTypaM# Cepor o K (EI0ro 1yryHa.

Pacmo3naBaHue pyz JKeje3a.

IpakTudeckune padoTsbl

Ne 17 «ITomydenue, cobupanne 1 pacrno3rasaHie rasosy.

No 18 «Permnenue 5KCIIEpUMEHTAIBHBX 38,141 10 TEME «MeTayIsl ¥ HEMETAJUIBIM.
CamocrosTensHas padora Ne 9. (1 1ac)

TToAroTOBKa COOOMIEH!S, My TbTHMEIHE 04 TPE3CHTAIMH T10 TEME «IlonydeHue B IPAMEHECHHE
METAJLIOB ¥ HX CILTABOBY.

CamocrosiTeapnas paora Ne 10. (1 73ac)

Permenne HEIMBH/IYAIPHEIX 3a1aHuii 110 Teve «MeTalTsl 1 HEMETaILTED)

Pazgen 2. Opranpdeckas XuMHs

Tema 2.1. OcHOBHBIE MOHATHS OPI AHMNECKOH XHMHH W TCOPHH CTPOEHHS OPraHHYeCKHX
COe/{HHeHMI 1

IpenmMer OPraHMYeCKOd XHMHM. IpupojiHEIe, HCKyGCTBeHHLIe' U CHHTETHYECKHE
opranmueckue BemecTBa. CpaBHCHH OpTaHWYECKHX BEIIECTB ¢  HEOPraHMYeCKAMH.
BaJleHTHOCTh. XMMHUECKOE CTPOEHHE KaK MOPSIOK COCTMHCHHI 2aTOMOB B MOJIEKYJIBl TIO
BATEHTHOCTH. TeopHs CTPOSHHs OpraiirieCKux coemuuennii A.M. Bytneposa. OCHOBHBIC
[1OJIOKEHYS TEOPHH XUMHYECKOro cTpoerds. M3oMepas 1 H30MEPEL Xumudeckue GopMyIsl H
MOJENH MOJTEKYJl B OpTaHWYecKod <WMHH. KnaccuduKaiusi OpPraHHYeCKHX BEIICCTB.
Knaccubuxanus BEMECTB N0 CTPOEHHK) yIICPOTHOTO ckenera ¥ HaIMIMi0 (QYHKIHOHAIBHBIX
rpyni. I'oMoIors B TOMOJIOTHA. Hagana momenknarypsi IUPAC. Kiaccudukarms peakiui B
OpraHMdYecKoi Xumum. Peaxiuu IrHCOeMMHEHHS  (THAPHPOBAHWS, TaJOrCHHPOBAHMA,

FHIPOTATOTEHHPOBAHMA,  THAPATALH Peakiui  OTIIEIUICHHS  (HETHAPHPOBAHMA,
[erHApOraOreHHPOBAHKS, AETHAPATALF £ ). Peaxiuu 3aMeeHAs. Peakiiny u30Mepr3aliH.
JleMoHCTpaHHA |

Mopenu MOJIEKYJ TOMOJIOTOB H A30MEPCE OpraHu4deCcKHX COB,I]J&HGHHﬁ.

11



KadectBeHHOe 0GHApyKEHHE YIyiepoja, BOZOpOJa H XJIOpa B MOJEKyIax OpraHHYeCKHX
COCIHHEHHUH, ‘

JIaGopaTopHslii onBIT

Mzroroenenue Mozeneit MOJIEKY/I OpraHHIeCcKHX BEIIECTB.

IlpakTH4yeckne padoTnl

Ne 19 «Pemmenne 3anaq - cocraBieHue GpopMyI H30MEPOB ¥ TOMOIOTOBY

CamocrosarennHas pa6ora Ne 11 (1 g9ac)

IlonroToska fokiaa, My TbTHMeJUAHON Ipe3eHTaIuy. [IpHMepHas TeMaTuKa;

M3 ncropuy pa3sBUTHS OpraHHYecKOR XMMUH. ‘

Bxnan A.M BytiepoBa B pa3BHTHE i CTAHOBJIEHHE OPraHUYECKOH XUMHH.

Hcropus u3ydeHus SBICHUS H30MEPHH U H30MEPOB. '

Hcropus craHOBIEHHS COBPEMEHHON HOMEHK/IATY DB OPTaHHYECKHX BEIECTB

BapuanTe! knaccuuKauy oprannyeckux BEIECTB.

YHHKAIBHOCTh XHMIIECKOTO 3IEMEHTa — YIIIEPO/1a, KaK OCHOBEI OPraHUYECKHX COEIHHEHMI.

Tema 2.2. YrieBoxopoas! 1 UX NPHPOJHbIE HCTOIHHKH

Anxanbl. AJKaHBL TOMOJIOTHYECKHHN psifl, H30MEPHS H HOMEHKJIaTypa alKaHOB., XHMHYECKHE
CBOMCTBA alKkaHOB (MeTaH4, OTaHA): TOpEHME, 3aMelleHHe, pas3oKeHHe, NETHAPHPOBAHUE.
[TpuMeHeHNEe AIKAHOB HA OCHOBE CBOMCTB. 3

AnKeHBL. DTHJIEH, €ro IONydYeHWe (JeTHAPUPOBAHHEM JTaHa, IETIOTUMEPH3AITHER
NONM3THNCHA). ['OMOnorMYeckuit psm, H30MepHs, HOMEHKIATYPA AIKEHOB. XHMHYECKHE
CBOMCTBA 3THJICHA: TOPCHHE, KAaYeCTBEHHBIE peaKInM (0BecIBedHBaHEeE OpOMHOM BOIEI H
pacTBOpa IepMaHraHaTa Kalus), THApaTalis, IoauMepusarus. [[puMeHeHAe STHIICHa Ha OCHOBE
CBOMCTB.

Jduensl H kayayku. [IoHSITHEe 0 OUeHaX Kak YIJIEBOAOPOAAX C IBYMS JBOMHBIMH CBS3SIM.
Conpsvxennsle nueHsl. XUMHYeckue cBoiictBa OyTramuena-1,3 u H30IpeHa: oOeclBeYHBAHKE
OpOMHO¥M BOABI M IOMMMEpH3aLMs B Kaydyku. HaTypambHBIA H | CHHTETHYECKHE KaydyKH.
Pesuna.

AnkuabI. Aneraied. XUMHYeCKHE CBOMCTBA AllETHIICHA: ropenue, obecuBeunBaHue OPOMHOMN
BOZIBL, IPHCOSIMHEHHH XIIOPOBOJOpPOAA M THApaTanus. [IpuMeHeHHe ameTH/IeHAa Ha OCHOBE
CBOMCTB. MeXKiIaccoBas H30MEPHS ¢ alKaJHeHAMH.

Apenbl. Bemson. Xwummueckue CBOMcTBa GeHsona: ropeHue, peakuuH  3aMeNIeHHs
(ranorennpoBanue, HuTpoBanue). [IpuMeHenre GeH30.1a Ha OCHOBE CBOMCTE.

IIpupoaHbie HCTOYHHKH yriieBogopoaoB. IIpupoaHent ras: cocras, IPHMEHEHHE B KayeCTBe
Tommea. Hedrs. Cocras 1 nepepaboTka Hedru. [leperonka Hedry. HedrenponykTsr.
JdemMoHcTpanuu

I'openue merana, sTueHa, aNleTHIIEHA.

OTHOlIeHHEe MeTaHa, STHIIEHA, alETHICHA W OEH301a K pacTBOpaM IE€pMaHTaHaTa Kauusd H
OpoMmHO# Boze.

Iony4yenwe sTuneHa peakuuedl NeTHAPATAIMM STAHONA, AETHJICHA — THJIPONIH30M Kapbuna
Kanplus. PaslokeHHE Kaydyka NIPH HarpeBAaHWH, HCIBITAHHE INPOYKTOB PAa3lOKeHMs Ha
HempeenbHoCTh. Komekius 06pa3noB Hedta 1 HedTenpoayKToB.

Komneknus «KaMeHHBIH yrois ¥ IPoIyKIHI KOKCOXHMAIECKOTO IIPOM3BOJCTBAY.
JIabopaTopHubie onbITHI

OzHakomIIeHHE ¢ KOIUIEKIHEeH 06pasoB HedTH U IPOLYKTOB ee nepepaboTKu.

OsHakoMIIeHHe ¢ KOJUIEKIHe KaydyKoB 1 oOpasnamMu H3/1enii U3 Pe3HHBL

IIpakTH4YecKHe padoThl.

Ne 20 «Pemenne 3amad Ha BBIBOZ (BOPMYJ OPraHHYECKHX BEIIECTE MO MACCOBBIM IOJSM H
IIPOAYKTaM CrOPaHHS»

Ne 21 «Ilomydenue sTHIEHA M H3yYEHHE €TO CBOMCTRY.

Camocroarensnan paGora Ne 12 (1 gac).
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CocraBienne cBoaEOM Tabnumna «[Ipeaensiiule H HeMPeIeIbHEIC YTIICBOIOPOBI?
CamocrosTeabHas pabora Ne 13 (1 9ac)

Pemenue 3ama4 Ha BbBog M®B mo Maccos:sM JI0JIM, BXOJAIMX XUMHUIECKHX 3JICMEHTOB
CamocTosiTesbuas paGora Ne 14 (1 wac)

PelneHne pacyeTHBIX 3aa4 Ha BeBoJ M@ 10 POYKTaM CrOpaHis.

Tema 2.3. Kuciaopoacogep:kanimae opi aH 1eCKHE COSNHHCHHH

Cuouprsl. [Toxydenue 3TaHosa OpoxKenes IIFOKO3BI H reaparamueii dTHiIeHa. [HApOKCHIBHAS
rpymna kak dyHknuoHausHad. [loHATHE O MPEIETBHBIX OTHOATOMHBIX CIIMPTaX. XuUMHYECKHE
CBOMCTBA DTAHONA: B3amMojeiicTBMe ¢ Ha1pueM, 00pa3oBaHHE IPOCTHIX M CIIOMHBIX 3¢upoB,
OKWCIEHHe B anbjerwy IIpAMcHeEde ~TaHONA HA OCHOBE CBOMCTB. AJIKOrOIHM3M, €ro
MTOCTIeICTBYSA I OpraHu3Ma YellOBeKa U I DS LYIIPEXICHHE.

TiHnepuH KAk IPeICTABHTENb MHOI0ATOMHBIX CHHPTOB. KauyecTBeHHasd peaklus Ha
MHOTOATOMHEIE CIIHPTHL. [IpIMeHeHre Tk [ cpHHA.

Menoir. Ou3nyeckre W XEMHYECKHE croc Ba (heHona. B3auMHOE BIMSIHHC aTOMOB B MOJICKYIIC
denoa: B3aUMOJEHCTBHE C I'HAPOKCKION HaTpHA H a30THOM KucinoTol. [Ipumenenne Qenona
Ha OCHOBE CBOMCTB.

Anpaeruapl, [loEatme 06 amperdfex AJBIETHAHAsS Tpynna Kak (hyHKIMOHAJIEHAS.
OopMaTBIETH/] ¥ ero CBOKCTBA: OKKCICH4S B COOTBETCTBYIOMIYIO KHCIIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOImEY crupt. [lomydeHye a.JETH/I0B OKHCICHHEM COOTBETCTBYIOLIHX CIIUPTOB.
[IpumenerHe HOpMAIBICIH/IAa Ha OCHOBE €10 CBOMCTB. '
KapGoHoBble KHCJIOTBL IIOHSTHE O KapOOHOBBIX KACIOTAX. KapOoxcunpHasl rpymnna Kak
dyHKnHOHANbHAS. [OMONOTMYECKHH DsJi MPENENBHBIX OQHOOCHOBHBIX KapOOHOBBEIX KHCJIOT.
ITonyyenne KapOOHOBBIX KHCIIOT OKHCIIEHAEM aBJCTHIOB. XuMHIeCKHE CBOMCTBA YKCYCHOH
KHCIIOTEI: OOmIMe CBOHCTBA € Muydepa (BHBIMH KHUCJIOTaMH M pPeaxilHd sTepudUKaLuH.
[IpuMeHeHHe YKCYCHOM KHCIOTBI HA OCHOKE cBOIiCTB. BrIcImHE MKUPHBIE KHACIOTHl HA MPHMCPE
TATbPMHTHHOBON H CTCAPHHOBOM.

Cioxubie 3QHPbI 1 KHPLL, [Tomyderue «0XKHBIX adupos peakuuei stepuduKary. CloxKHbIE
>UpEI B IPUPOJIE, HX 3HadeHHe, [Ipmerciie CIOXHBIX 3(bHpoB Ha OCHOBE CBOMCTB. JKUphI Kak
cnoxaple dhupel. Knaccubukamms xppoB. XUMHYCCKHE CBOHCTBA JKHpOB: THIPOJIH3 H
THIPUPOBAHHKE XKHAKUX XHUPOB. [[puMeHer i€ XKUPOB Ha OCHOBE cBoitcTB. MeLia.

VrieBoabL YITEROIB], BX KIACCH(puxamys: MOHOCaXapu/s! (TTIH0K03a, (ppyKxTO3a), AMCaXapHIb!
(caxaposa) | TONHCcaxapumbl (Kpaxmal ¥ | euoi03a). [JroKko3a — BEIECTBO C IBOACTBEHHOH
(ysKIEEdl — aTbIerHI0CIUPT. XHMAYECHC CBOMCTBA IIFOKO3BI: OKHCIIEHHE B TTTFOKOHOBYIO
KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIV| TOBOC Gpoxkerue. [IppMeHEHHE TIIOKO3BI HA OCHOBE
CBOMCTB. 3HayeHHE YIJIEBOZOB B XKKB0H IPHPOJC H XKH3HH HCIOBEKA. ITousiTue 0 peaKkmHAX
OJIMKOHICHCAIIWH ¥ THAPOJTH3a Ha [IDAME]'¢ B3aHMOTPEBPALICHHH: [I0K032 <= MOIHCAXapUT.
JeMoHcTpanuu '

Okuciende cuupra B aipierni. KaveCTBEHHBIE PEakIMH Ha MHOTOaTOMHEIC CITHPTEL
PacTBOpUMOCT (heHONA B BOJE NP OCLIMHOM TeMIepaType H HarpeBaHHH. KauecTBEHHEBIE
peakruu Ha ¢(eHon. Peakius cepedpsHoro 3¢pKaja albJETHI0OB K TIHOKO3EL Oxucienue
ATBIErHI0B U IVIIOKO3EI B KHCJIOTY C MOMCIIBIO THAPOKCHAA MCH (II). KavecTBeHHAas peakiys
Ha kpaxmait. Komieknus 3QUpHEIX Macen

JlaGopaTopHEbIe OIBITHI

PacTBOpeHHE IJHIEPHAHA B BOAE H B3k voneitictere ¢ ruapokcuaom Memu (II). CroiicTa
YKCYCHOM KHCIOTHI, ofmue CO CBOICTBAMH MHHEPAIBHBIX KHCJIOT. Jl0Ka3aTeIbCTBO
HEIpeeNbHOr0 XapaKTepa MKHIKOIO #Hpa. BzauMonelicTBEe TJIIOKO3BI H €axapo3el ©
raapoxcugom Mend (II). KauecTBeHHad peaKIns HA KpaxMall.

IlpakTuveckne paborsl
Ne 22 «V3ydeHne XHMAYECKHX CBOHCTB #pOOHOBBIX KACIOT (Ha IIpEMepe YKCYCHOM KHCIIOTE)

CamocTrosTeapHas pabora Ne 15 (1 1ac)
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3anonHeHye CBOAHOH TabIMIAa IO OCHOBHEIM Kjacca KHCIOPONCOAEPKAIIHX OPraHMuecKHX
COeTMHEeHHH,

Camoctoarensnas paGora Ne 16 (1 gac)
IToaroroska coobmenus 1o Teme «VIMeHHEBIE PEaKIUH B OpI‘aHH‘-IeCKOI/I XUMUHA
KHCIIOPOACOAEPKAIIHNX COSTUHEHHIT »,

CamocToaTensuas padora Ne 17 (1 gac)

3anoHeHHe CPaBHUTEIBHOM Tabuia « YTIeBoABI»

CamocrositensHas pabora Ne 18 (1 gac) ‘

Cocrasnenue cpaBHUTEIEHOH XapaKTEPHCTHKH (HOPMAJIBIETHIA H YKCYCHOTO AIbIerHa,
BBIABJICHHE IIPHYMH Pa3IMYUiM.

Tema 2.4. AzoTcoaep:kamue opranudecKkue coeunenus. [loaumepnl

AmuHbl. [lorsrue 06 amunax. AmudatHueckue aMUHBL MX KIacCH(HKAIHES W HOMEHKIATYpA.
AHMIMH KaK opranudeckoe ocHosamme. Ilomyuenue aHwmHa u3 HETpoGensona. [IpuMeHeHHe
aHMIIHHA Ha OCHOBE CBOMCTB. |

AMHAHOKHCIOTBL. - AMHHOKHCIOTE Kak amQoTepHEIE NHQYHKIMOHANEHBIE OpraHHYECKHE
coemuHeHHs, XMMHYECKHE CBONHCTBA aMHHOKHCIIOT: B3aHMO/IEHCTBHE C IEI0YaMH, KACIOTAMH U
APYT ¢ ApyroM (peaklus NOMHKOHAeHCANHH), [IenTHIHAS CBA3b U nonnnen'm,um IIpumenenue
AMHHOKHUCIIOT HA OCHOBE HX CBOMCTB.

besku. [leperunas, BTOpHYHAL, TPETHYHAS CTPYKTYPHI O€IKOB. XHUMHIECKHe CBOKCTBA GETKOR:
TOPCHHE, ICHATYpalk, THAPOIIH3, IBETHBIC peakiny. Bruonornaeckue Gynkimm 6emkos.
Iommmepel. Benxu 1 momicaxapuibl Kak GHOIONIMMEDEL.

Ilnactmacest. Tlomyuenne mOMMMEPOB peakiuel IIOMMMEPH3AUMH M IIONHKOHIEHCAIIHN.
TepmomacTiamEIe H TepMOpEaKTHBHEIE ILTacT™MaccHl. [IpecTaBuTeny miacTMace.

Bosokna, ux knaccnduxanus. [Tonygenue Bomoxos. OToensHEE l'Ipe,T.ICTaBHTeJIH XHMHYECKHX
BOJIOKOH.

JdeMoHCTpanuu

BsaumopeticTBie aMMHaka M aHHIKMHA C COMSIHOM KHCIOTOIA.

Peaxnust anmmuna ¢ 6poMHO# Bozoit.

JloxasarenscTBo Hamrams QYHKIHOHATBHEIX TPYIII B PACTBOPAX AMHHOKHCIIOT.

Pacteopenue u ocaxaenue 6enxos. [[peTHEIE peakiuu 6eIKoB,

['opeHne nTHYbero mepa u MepCTsIHOM HUTH.

JlaGopaTopHbIe ONBITHI

Pacteopenne Genkos B Boae. O6HapykeHHe GETKOB B MOJIOKE B MACHOM Oynnome.

HeHatypanus pacTBopa Gelka KypHHOTO sHIa CIHPTOM, pacTBopamu COJICH TSKEIBIX METAIIOB
U IIPH HarpeBaHMH.

ITpaxTH4yeckue paGoTsI

Ne 23 «Pacno3snaBanme miacTMace 1 BOJIOKOH

Ne 24 «Pemenue sKcepuMeHTATBHEIX 33139 Ha HIIEHTU(QHKAIUIO OPraHHYECKUX COCTHHEHHUE Y.

CamocrosTensnas paGora Ne 19 (1 gac)

Iloxroroska koncnexra «bronornyeckue QyHkuy GEIKOB H YIIEBOLOBY
CamocrosiTeasHas padora Ne 20 (1 gac)

Cocrasnenue cxems! «O6/1acTi MpEMEHEHHS MIACTMACC U BOJIOKOH)
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