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1. HACIIOPT PABOYEN TPOI'PAMMBI YYEFHOM JUCHUILJINHBI
OV 09 Xumus

1.1. Ob6aacTh NpuMeHeHus1 padoyeii NpOrpaMMbl

Pabouas mnporpamma y4eOHOW AUCHUIUTUHBI «XHUMHS» pealu3yeTcs B IMpenesiax OCHOBHOM
npogeccuoHanbHO 0Opa3oBarenbHO mporpamMmbl  mpodeccuit CIIO. Ilpu ocBoenun mpodeccuit
TEXHUYECKOTO MPo(uiIs M3ydaeTcs Kak 0a30BBIN yueOHBIH mpeaMeT B o0beMe 78 4acos.

Paboyas mporpamma OpueHTHPOBaHA Ha JOCTHKEHUE CIEAYIOIINX [EJICH:

- OCBOCHHE 3HAHMM O XUMUYECKONM COCTaBILIOIIEH €CTECTBEHHO-HAy4YHOM KapTUHBI MUpAa,
BAKHEHIINX XUMUYECKUX NOHATHSX, 3aKOHAX U TEOPUSIX;

- OBJIaJleHHe YMEHHMSIMH TIPUMEHSATH I[OJYyYCHHbIC 3HAHUSA Ui OOBSCHEHHS pPa3sHOOOPa3HBIX
XMUMHMUYECKUX SIBJIEHUN U CBONCTB BELIECTB, OLIEHKU POJM XUMUU B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTUH U MOJyY€HUU HOBBIX MaTEPUAJIOB;

- pa3sBUTHE IMO3HABATEJbHbIX HHTEPECOB M MHTE/LUIEKTYaJbHBIX CIIOCOOHOCTEll B Ipolecce
CaMOCTOSITEJIBHOTO MTPUOOPETEHHS] XUMUYECKUX 3HAHUM C UCTOIb30BAaHUEM PA3INYHBIX HCTOYHHUKOB
nH(popMalnY, B TOM YHCII€ KOMIbIOTEPHBIX;

- BOCIHTAHHe YO0eKIeHHOCTH II03UTHBHON pOJM XUMHUU B JKU3HM COBPEMEHHOIO OOIIECTBa,
HEOOXOUMOCTH XUMHUYECKH TPaMOTHOTO OTHOIIEHUS K COOCTBEHHOMY 37I0POBBIO U OKPYKAIOIICH
cpene;

- IpUMeHeHHe IOJIYYeHHbIX 3HAHMH M YMeHHWH Uil O€30MacHOTO MCIOJIb30BaHUS BEIIECTB U
MaTepHajoB B OBITY, Ha MPOU3BOJICTBE U B CEITLCKOM XO3SHCTBE, /Ul PELIEHUS MPAKTUYECKHX 3a7a4 B
MOBCEIHEBHOM KU3HU, U1 MPEAYNPEKICHUs SBJIECHUMN, HAHOCSIIUX Bpea 370POBBIO YellOBEKa U
OKpYKarolleu cpene.

OcHOBy paboueil MporpaMMbl COCTaBIISIET COJICpKAHUE, COTIACOBAHHOE C TPEOOBAHMSIMHU
(dbenepaTbHOr0 KOMIOHEHTA TOCYITAPCTBEHHOTO CTaHJapTa CpeaHero (MOJTHOTO) o0mero oopa3oBaHus
0a30BOTO YPOBHSI.

OT16op coneprkaHus TIPOBOIMIICS HA OCHOBE CIIETYIONINX BEAYIIUX UICH:

- MarepHalbHOE CIUHCTBO BEIIECTB MPUPOIBI M UX TCHETHYECKAs CBS3b;

- TMPUYHUHHO-CIICJICTBEHHBIE CBSI3U MEXIY COCTaBOM, CTPOCHUEM, CBOMICTBAMU H

- NPUMECHEHHUEM BEIICCTB;

- IO03HAaBaeMOCTh MHpPA U 3aKOHOMEPHOCTEH XMMHUYECKHX MPOIIECCOB;

- 0OBSCHSIONIAS ¥ TPOTHO3UPYIOIIAs POJIb TEOPETUYCCKUX 3HAHUH [T (PaKTOIOTUYECKOTO MaTepraa;

- KOHKPETHOE XHMHYECKOE COCJAMHEHHE TPEACTaBIsieT COOOH 3BEHO B HEMPEPHIBHOW IICTH
MpEBpAIlEeHUIl BEIIECTB, OHO yJYacTBYET B KPYroBOPOTE XHMHUYECKUX BEIIECTB U B XUMHUYECKOM
ABOJTIOIUY;

- 3aKOHBI IPUPOIbI OOBEKTHBHBI U TIO3HABAEMbI;, 3HAHUE 3aKOHOB XUMUU Ja€T BO3MOKHOCTh YIIPABIISAThH
MPEBpAICHUSIMH BEIIECTB, HAXOUTh YKOJIOTHUECKU 0€30MacHbIe ClIOCOOBI IPOU3BOJICTBA BEIIECTB U
MaTEepUAIIOB M OXPaHbI OKPYIKAIOIIEH CPebl OT XUMHUYECKOTO 3arpsi3HCHUS;

- HayKa W TIPaKTHKa B3aUMOCBS3aHBI: TPEOOBaHWs NPAKTUKW - JBIDKYIIAs CWJIa Pa3BUTHUS HAYKH,
yCIIEXU MPAKTUKU 00YCIIOBJICHBI IOCTUKCHUSIMU HAYKH,

- pa3BUTHE XUMUYECKOW HAYKH M XMMH3AIUs HAPOJHOTO XO3SICTBa CIy)KaT MHTEpecaM YelloBeKa U
oOmiecTBa B IEJIOM, UMEIOT T'YMAaHUCTHUECKUN XapaKTep W MPHU3BaHBI CIOCOOCTBOBATH PEUICHHUIO
rI100aTbHBIX MPOOIEM YeJIOBEUeCTRA.

Peanuzanms ACAYKTUBHOI'O MOAXOJa K H3YYCHHUIO XUMHUHU CHOCO6CTBy€T Pa3BUTHIO TaKUX
JJOTHYCCKHX OHepaI_II/II\/’I MBIIIJICHUSA, KaK aHaJIu3 U CHHTC3, O606H_IGHI/Ie U KOHKpETHU3aluA, CPaBHCHUC U
aHaJIorus, cucreMaTru3anusa u KJ'IaCCI/I(I)I/IKaHI/IH u Jp.

B nporpaMme TCOPCTUUCCKUEC CBCACHUA MOIIOJIHAIOTCA ACMOHCTpAlUAMU, J'Ia60paT0pHBIMI/I
ONbITAMH U NIPAKTUYCCKUMU pa6OTaMI/I.

HpI/I HU3YYCHUHU XWUMHU 3HAYUTCIBHOC MCCTO OTBOAUTCA XUMHUYCCKOMY OKCICPUMCHTY. On
OTKPBIBACT BO3MOKHOCTDb (I)OpMHpOBaTB y 06yqa}01u14xc;{ CIICIUAJIbHBIC IPCAMETHBIC YMCHU A pa60TaTB C



BCIICCTBAMH, BBIIIOJHATL IMPOCTHIC XHUMHUYCCKHUE OIIbIThI, YYHUT 6C3OHaCHOMy U DBKOJIOTHYECKHN
rPaMOTHOMY OOpAIISHHIO C BEIIECTBAMU, MaTepUaliaMH U MPOIIECCaMU B OBITY U Ha MPOMU3BOJICTBE.

[TporpamMma coaepkUT TeMaTuKy pedepaToB Al OpraHU3alii CaMOCTOSTEIILHON IEATEeIbHOCTH
00yJaromuxcs.

B mpomecce u3ydeHuss XUMUM BakHO (HOpMHUpPOBaTh HH(POPMALMOHHYIO KOMIETEHTHOCTb
obOyuatonuxcs. [loaToMy Tpu OpraHuM3alud CaMOCTOSATEIHHONH pPabOThl HEOOXOIUMO aKIEHTHPOBATH
BHHUMaHHE O0YyJarOIIMXCsl Ha MOMCKEe MHPOPMAIMK B CpeACTBaX MaccMenna, MHTepHere, B ydeOHON U
CIEIUANBHOM IUTEpPaType C COOTBETCTBYIONIUM O(OPMIICHUEM H IIPECTABICHUEM PE3yIbTAaTOB.

[Iporpamma  MOET  HWCHOJB30BAaThCS  JAPYTHMH  OOpa30BAaTENbHBIMH  YUPEKACHUSIMU
po(hecCHOHATBFHOTO U IOTIOTHUTEIEHOTO 00pa30BaHUs, PEATM3YIOIUMHI 00pa30BaTEIbHYIO TPOTPaMMY
cpenHero (MoJaHOro) 001Iero oopa3oBaHus.

1.2. MecTo AMCUMILUIMHBI B CTPYKTYpe OCHOBHOW mnpodeccHoHaILHOl 00pa3oBaTebHOM
NporpaMmbl: yuyeOHasi IUCHUIUIMHA «XUMUS» BXOAUT B 001I€00pa30BaTEIbHbIA UK U OTHOCUTCS K
0a30BbIM 00111€00pa30BaTEIHHBIM JUCITUTIIIHHAM.

1.3. Heau u 3agaum y4eOHOIi AMCHUIUIMHBI - TPeOOBAHHA K pPe3yJbTAaTaM OCBOEHHsSI y4eOHOIi
AUCHMUILINHBI:

OcBoenue coepkaHus yueOHOM TUCIMILTUHBI « XUMUs», 00ECIIeUnBaeT JOCTUKEHHE

CTYACHTaMH CJIEAYIOIIHUX Pe3yJbTaToB:

* TUYHOCHHDBIX .

JI14yBCTBO TOPAOCTH M YBa)KE€HUS K HCTOPUU M JOCTH)KEHHMSIM OTEYECTBEHHONW XMMHUYECKOW HAYKH;
XMMHUYECKH TPaMOTHOE MOBEACHUE B MPO(PECCHOHANBHOMN NEeSATENbHOCTH U B OBITY NMpU OOpalleHUH ¢
XMMHYECKUMHU BEIIECTBAMH, MaTeprajlaMu 1 MpoIeccaMu;

JI; TOTOBHOCTh K TMPOJOJKEHHIO O0pa3oBaHMS U TIOBBIIIEHHUS KBaludukanuu B U30paHHON
podeccnoHabHOM IEeATENBHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIIUH B 3TOM;
JIsyMeHHe UCIoNIb30BATh JOCTUKEHNS COBPEMEHHON XUMUYECKON HAYKH M XUMUYECKUX TEXHOJIOTUH [T
MOBBIIIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJbHOTO pa3BUTUS B BbIOpaHHOW mpodeccuoHambHOM
NesITeNIbHOCTH;

* MemanpeomemHoix:

M1 ucnonp30BaHue pa3IMYHBIX BUJIOB MO3HABATEIHLHOMN JESTENILHOCTH U OCHOBHBIX MHTEJUIEKTYaIbHBIX
ornepanuii (MOCTaHOBKY 3a/1a4H, (GOPMYITUPOBAHMS TUIIOTE3, aHAIM3a U CHHTE3a, CPaBHEHUS, 0000111eHus,
CUCTEMAaTH3allNH, BBISBICHUS MPUYMHHO-CIECICTBEHHBIX CBS3€H, MOUCKA aHAJIOTOB, (OPMYIHPOBAHUS
BBIBOJIOB) IS pelieHus MOCTaBJIEHHOM 3a/1auu, MIPUMEHEHHE OCHOBHBIX METO/JIOB
no3HaHusA(HAOMIOACHNS, HAYYHOT'O AKCIEPUMEHTA) JUIS W3YYEHHUS pPAa3JIUYHBIX CTOPOH XHMHUYECKUX
00BEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJMMOCTh CTaJIKUBATHCA B MPOGECCHOHATbHON
chepe;

Mgucnonp30BaHUE PA3TUYHBIX HCTOYHUKOB JUISI HOJTYYSHHSI XUMUYECKOH HH(OpMalliy, YMEHHUE OLIEHUTh
€€ JIOCTOBEPHOCTD ISl JOCTUIKEHHSI XOPOIIUX Pe3yabTaTOB B MpodeccuoHanbHou chepe;

* NPEeOMemHBbIX:

[TichopMUpPOBAHHOCTH MPEACTABIEHUNH O MECTe XHUMHH B COBPEMEHHOW HAyYHOW KapTUHE MHpA;
MMOHUMAaHHE POJIM XUMUU B (POPMUPOBAHHUH KPYro3opa U PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa s
pelIeHNs MPAKTUYECKUX 3a/1a4;

Il BiageHWe OCHOBONOJATAIOIIMMU  XUMUYECKUMHU  TOHATUSAMHM, TEOPUSAMH, 3aKOHAMH WU
3aKOHOMEPHOCTSIMU; YBEPEHHOE N0JIb30BaHNE XUMUYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM;

I3 BnaseHre OCHOBHBIMM METOJaMU Hay4YHOTO IMO3HAHHUS, UCHOJIb3YEMBbIMU B XUMHUU: HaOIIOJICHUEM,
ONMCAaHUEM, HU3MEPEHUEM, DSKCIEPUMEHTOM; YyMeHHe o00pabarelBaTh, OOBACHATH PE3YJAbTAThI
MIPOBEICHHBIX ONBITOB U JIeNIaTh BBIBO/Ibl; TOTOBHOCTb U CLIOCOOHOCTH MPUMEHATh METO/IbI TO3HAHMS TIPU
pELIEHNN IPAKTUYECKUX 3a/1ay;

[TacopmMHupOBaHHOCT, YMEHMS JaBaTh KOJUYECTBEHHbIE OIIGHKM M IPOU3BOAUTH pacyeTbl IO
XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

I1s BageHue npaBuiiaMu TEXHUKN O€30MAaCHOCTH MPH UCHOJIb30BAHUN XUMHUECKUX BEIIECTB;
IlecopmMHupoBaHHOCTh COOCTBEHHOH TO3MLMM MO OTHOUIEHHIO K XMMHYECKOH HH(pOpMaIUH,
MIOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.



1.4. Beuynme NeAArort4€CKue TEXHOJO0Irnu, MCNNOJb3YEMbBIEC TIpEnoaaBaTeJIeM:

JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHH TUIAHUPYIOIINE PE3yJIbTaThl CTPOTO (PUKCHPOBAHHBIX

3HAHUU U CIICHUaJIbHBIX YMGHI/Iﬁ 110 y‘-ICGHOfI AUCHUINIMHE, a TaK XK€ Pa3sBUTUC MHIWBUAYAJIbHBIX

0coOeHHOCTeH cyObeKTa NO3HAHUS U MPEIMETHOM eI TeIbHOCTH.

1.5. PeKOMeHIlyeMOC KOJIMY€CTBO YaCOB HA OCBOCHME NPOrpaMMbl THCIHUIIJIMHBI:

MaKCUMAaJIbHOW y4eOHOM Harpy3ku oOywaromerocs 117 gacoB, B TOM umcie: 00s3aTebHON
ayUTOPHOW y4eOHOW HArpy3Ku OOyJaromerocst /8 4YacoB; CaMOCTOSITEIBHOH paOOThI

oOyuaromierocss 39 4acos.

Konkperusanus pe3yJbTaToOB 0CBOCHUS AUCIHUIIIMHbBI

KThI (IpeIMeThl) KOHTPOJIs (3HAHUS,
yMeHHus1)
Paznens! (ykpynHEHHBIE TE
nporpammbl MJIK

JINYHOCTHBIC

MeTalmpeJIMETHBIC

NnpeaIMETHLIC
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Tema 1.1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

+ +

+

Tema 1.2. [lepuoauueckuii 3aKoH U
Hepnonnqecxaﬂ CHUCTEMA XUMUYECCKUX DJICMECHTOB
J.W. MenpneneeBa u CTpoeHUE aToMa

Tema 1.3. Ctpoenue BerecTBa

Tema . 1.4. Bona. PactBopsl. PacTBopenue.

1.5. Knaccugukanusi HEOpraHUIECKUX
COCIUHEHUM U MX CBOMCTBA

Tema 1.6 Xumudeckue peaxuu

Tema 1.7 Metamisl HEMETAIIBI

Tema 2.1. OcHOBHBIE TOHATHSA OPTaHUYECKOM
XMMUH U TEOPHUs CTPOCHUSI OPraHUIECKUX
COCIIMHEHUM

Tema 2.2. YrieBogopoasl U UX IPUPOIHBIC
HCTOYHHKH

Tewma 2.3. Kucnopon-
cofiep KaInie OpraHnYecKie COeANHEHHUS

Tema 2.4. AzoTconeprxaline opraHnaeckre
coenuHenus. Iloaumeppl




2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE YYEBHOW TUCIUTIJIAHBI
2.1. O0beM y4eOHOH IUCUMILIHHBI U BHABI y4eOHOH padoThI

Bupa yyeOHol padoThI KosmnuyecTBo yacos
MakcumajibHasl yueOHas1 HATPY3Ka (Bcero) 117
Oobs13aTesibHAs ayIUTOPHAs yyeOHAsl HATPY3Ka (Bcero) 78

B TOM 4YHCJIIC.

Ja00paTOPHBIC 3aHATHS

MPAKTUYECKUE 3aHATUA 20
CamocronTeabHasi padoTa o0yuarmerocs (Bcero) 39
B TOM YHUCJIE:

BHEAYIUTOPHASI CAMOCTOSITENIbHAS paboTa 39
WHIUBUIYyadbHbIC TBOPUYCCKUE 3aIaHUS

Hrorosas arrecranus B popme 1udepeHPOBAHHOIO 3a4eTa 1




2.2. Pabounii TeMaTH4YeCKHii MJIAH U CO/iepPKaHNe Y4eOHOH TUCIUTUIHHBI « XUMHS

HanvenoBanue Conep:xanue yueOHOro MaTepuaJjia, 1a00paTopHbie H NPaAaKTHYECKHE Pa00ThI, O0bem | YpoBeHb
pa3aesioB M TeM CcaMoOCTOsITeJIbHAsI pa0oTa 00y4alOUIUXCS 4acoB | OCBOEHHS
1 2 3 4
BBenenue Hayunble MeTO1bI TO3HAHMS BELIECTB U XMMUYECKUX SIBJICHUM. POJIb SKCIEpUMEHTA M TEOPUU B XUMUH. 1 2
MoienupoBaHre XUMUYECKUX MPOLIECCOB.
Pazgen 1. OBLIIAA U 44
HEOPI'AHUYECKASA
XUMUA
1.1. OcHoBHBIE 6
MOHATHSA U 3aKOHbI OcHoBHbIe NMOoHATHA xuMHuHU. BemiectBo. Atom. Monekyna. XUMHYECKUN AIIEMEHT. AJUIOTPOIIHUS. 1 2
XUMHH [Ipocteie u crnoxkHble BeniecTBa. KauecTBEHHBIM M KOJIWYECTBEHHBIN COCTAaB BEIIECTB. XHUMHUYECKHE
3Haku U Hpopmyasl. OTHOCUTEILHBIE AaTOMHAsI M MOJICKYJIsipHasi Macchl. KommdecTBo BemecTa.
OcHoBHBIE 3aKOHBI XMMHH. CTEXHOMETPHS. 3aKOH COXPAHEHUS] MAacChl BEUIECTB. 3aKOH MOCTOSHCTBA 2 2
COCTaBa BEIIECTB MOJIEKYJISIPHOUN CTPYKTYphI. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.
PacueTHble 3agaun HAa HAXOXIECHUWE OTHOCHUTEIBHOW MOJEKYISIPHOM MAaccChl, OMPEACIICHUE MAaCcCOBOM
JIOJIM XUMHUYECKHUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
JdemoHcTpanuu. Mojenu aTOMOB XMMHYECKHX AJIEMEHTOB. MOJENN MOJEKYN MPOCTBIX M CIIOXKHBIX
BemecTB (mapocrepkHeBble u Ctioapra—bpurneda). Kommekuuss mpocThiX W CHOXKHBIX BEIIECTB.
HexkoTtopsie BemecTBa koaudecTBoM 1 MoJib. Moiess MoJisspHOTO 00BheMa ra3oB. Ayutotponus Gocdopa,
KHCJIOPO/1a, 0JIOBA.
[IpodunbHbie U MpodeccnoHaTbHO 3HAYMMbIE 3JIEMEHTHI COAEpKaHMs. AJUIOTPONHbIE MOIUPUKALIUN
yriaepoja (anmMas, rpadur), Kkuciaopoaa (KUCIOpoa, 030H), ojoBa (cepoe u Oenoe oJioBo). Ilonstue o
XMUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTUH.
Ou4ucTKa BelecTn 1 1
IIpakTnyeckune padorbl. Pemienue 3agau u ynpaxseHuil. CocTaBieHHE 3JIEKTPOHHO- TpadUuecKuX 2 2
bopmyn
CamocrosiTesibHast padoTa 00yYarOIIuXCs : 3
buotexHonorus u renHast uH>keHepus - Texuosiorun XXI Beka. HaHOTeXHOIOT Ul Kak IPUOPUTETHOE
HalpaBJIEHUE Pa3BUTHS HAyKU U pou3BojicTBa B Poccuiickoit deneparuu. CoBpeMEHHbBIE METOIbI
o0e33apaKuBaHus BOJBI.
1.2. llepnoanueckuii 5
3aKOH M Hepuoanuecknii 3akon [I.A. MenaeneeBa. Otkpoitue /.M. MenneneeBbim [lepuoanueckoro 3akoHa. 1 2

Hepuoguueckas
CHCTEMa XUMHYECKHX
jaementoB /. H.

[lepuoanyeckuii 3akoH B popmynuposke JI.1. Menneneesa.
[lepuonnveckass TabiauIa XUMHUYECKUX 3JIEMEHTOB — Tpaduueckoe OTOOpaKE€HHE MNEepUOIUIYECKOro

3akoHa. CTpyKTypa MEepUOAWYECKON TaOMUIbl: mepuoabl (Manble W OOJbIIUE), TPYMNMbl (TIaBHAS U
3




MengeaeeBa u
CTPOEHHE aTOMa

mo6oYHast).

Crpoenne atoma u nepuoauyveckuii 3axkon /.M. MengeneeBa. ATom — cioxkHas yactuua. Sapo
(IpOTOHBI M HEUTPOHBI) U ANEKTPOHHAs 0000uKa. M30T0NnBl. CTpOEHME NIEKTPOHHBIX 000JI0YEK ATOMOB
9JIEMEHTOB MaJbIX HepuooB. OCOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX O00O0JI0YEK aTOMOB 3JIEMEHTOB
00X TEpUO0B (TMEepeXOaHbIX 3eMeHToB). [lonstne 00 opOutamsax. S-, p- u 0-OpOutanu.
DNEeKTPOHHBIE KOH(PHUTYPALIUU aTOMOB XUMUYECKHUX SJIEMEHTOB.

CoBpeMeHHass (GOpPMYTUPOBKA MEPUOANYECKOTO 3aKOHA. 3HAYCHHWE IMEPUOJUYECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMUYECKUX 1eMeHTOB JI.J1. MenaeneeBa Juis pa3BUTHS HAYKHA U IOHUMaHUS
XUMHUYECKON KAPTUHBI MUPA.

Jemoncrpanun. Pazmuunbie ¢opmbl [leproguueckoil cucrembl XxuMuyeckux anemeHntoB JILU.
MenneneeBa. JluHamuueckue TabuuLbl A1 MoaenupoBanus [leproanueckoi cuctemMsl. DIIeKTpU3aLus
TEJI ¥ UX B3aUMOJIEHCTBUE.

IIpodpuabHbie W npodeccHOHANBHO 3HAYMMBbIE JJIEMEHTBbI COJAEpP:KaAHHMs. PaguoakTUBHOCTE.
Hcnonp30BaHne paguoOaKTUBHBIX W30TOINOB B TEXHMYECKUX LENAX. PEHTTE€HOBCKOE M3IIy4eHHE M €ro
WCIIOJIb30BAHNE B TEXHUKE U MeauuuHe. MoaenmpoBaHue KaK METOJ NMPOTHO3UPOBAHUS CUTyallUH Ha
ITPON3BO/ICTBE.

AmdoTepHOCTD

IIpakTuyeckne padoTbl. MoaenupoBanue mnocTpoeHus I[lepuoaudeckoil TaOMUIBI XUMHYECKUX
aneMeHTOB. OmnpeiesieHue CBOMCTB XMMHUUYECKOTO 3JIEMEHTA MO €ro mnojoxkeHuto B Ilepnoamueckoit
CHCTEME.

CamocrosiTesibHasi padoTa 00yYarOIMXCS.

Kuzup u pgesarenpHOcTh J[.M. MenneneeBa. «llepumomuueckoMmy 3akoHy Oyayiiee HE TPO3HT
paspyuieHueM...». Mcnoap30BaHue pajloaKTUBHBIX H30TOINOB B TEXHHYECKHUX IeisiX. PeHTreHoBckoe
W3JIy4EHHUE U €T0 HCI0JIb30BAHUE B TEXHUKE U MEIUIIUHE.

1.3. Ctpoenue
BelllecTBA

Honnasa xumnuyeckas CBSi3b. KaTI/IOHBI, nx 06pa3013aHHe M3 aTOMOB B PE3YJIbTATC IPpOICCCa OKUCIICHUA.
AHI/IOHLI, Hux O6pa30BaHI/Ie N3 aTOMOB B PE3YyJIbTATC IPOUCCCa BOCCTAHOBJICHU . Honnas CBA3b, KaK CBA3b
MCKAY KATUOHAMH U aHUOHAMU 3a CUYCT 3JICKTPOCTATUYICCKOTO IIPUTSAKCHUA. KJ'IaCCI/I(l)I/IKaI_II/IH HOHOB!: 110
COCTaBy, 3HAKY 3apsaa, HAJIMIUIO FHHpaTHOﬁ o0o0ouku. MoHHbIe KpUCTAJIUIMICCKUC PCIICTKH. CsoiicTBa
BCIICCTB C HOHHBIM THUIIOM KpHCTaHHquCKOﬁ PCIICTKH.

KoBajienTHast Xxumu4deckasi CBsi3b. MexaHH3M 06pa3013aHH$1 KOBAJICHTHOM CBA3U (06MGHHBII>'I 151
I[OHOpHO-aKHeHTOpHLIﬁ). 3J'ICKTpOOTpI/II_[aTeJIBHOCTB. KoBanenTtHsie MoJIsIpHad W HETIOJIApHAA CBA3U.
KpaTHOCTL KOBAJICHTHOM CBS3H. MOJ'IGKy.HHpHBIe U aTOMHBIC KPHUCTAJNIMYCCKHUC PCIICTKH. CBolicTBa
BCIICCTB C MOJICKYJIAPHBIMH U ATOMHBIMU KPUCTAJUIMYCCKUMU PCHICTKAMMU.

KoBajienTHast xuMu4yeckasi cBsi3b. MeTanandeckas KpUCTAJINIMYCCKasd PCHICTKAa W MCTAJUIMYCCKAAd
XHMHUYECKas CBsA3b. OU3NUYECKHUE CBOMCTBA METAJIJIOB.
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ArperaTHble COCTOSIHMSI BeIIECTB W BOJOPOAHAsl CBsA3b. [BEpaOe, XKUAKOE U Ta3000pa3zHOe
COCTOSIHUSI BemiecTB. [lepexon BemiecTBa M3 OJHOTO arperaTHOro COCTOSIHUS B apyroe. BomoponmHas
cBs3b. UncThble BemecTBa U cMecH. [loHsTre o cMecH BemiecTB. [[OMOTeHHbBIC U T€TePOreHHBIC CMECH.
CoctaB cMeceil: 00beMHasi 1 MaccoBasi JIOJIH KOMIIOHEHTOB CMECH, MAacCcoBast JIOJIsl IPUMECEH.

JMucnepcuble cucteMsl. [lonsatue o qucnepcHoii cucreme. JlucnepcHast gas3a u TUCTIEpCHOHHAS Cpefa.
Knaccudukarus qucrnepcHbix cucteM. [IoHSITHE 0 KOJUIOUIHBIX CHCTEMAaX.

HpI/IFOTOBJIeHHe CyCrni€eH3UH KapﬁonaTa KaJbIud B BOJC. l'[o.nyqe}me IMYJIbCHA MOTOPHOTO
mMmacJja.

IIpakTuyeckas padora. IlonydeHue KOJUIOMIHBIX paCTBOPOB.

JemoncTpanumn. Mojenb KpUCTaNIMYECKON peleTK xuopuaa HaTpusi. OOpasiibl MUHEPAIOB ¢ HIOHHON
KPHUCTAJUIMYECKOW PEIIETKOM: KaJblHUTA, TAIUTA. MO KPUCTATUIMYECKUX PEIIETOK «CYXOTO JbAa»
(wnmm wonma), anmmasa, rpaduta (vwm kBapia). [Ipubopsl Ha kunkux Kpuctamiax. OOpasIsl pa3IuyHbIX
JUCIIEPCHBIX CHCTEM: 3MYJIbCUH, CYCIEH3MH, a’po3osiei, remerd u 3oisied. Koarymsamusa. Cunepeswuc.
Dddext Tunnans.

IIpodpuiabHbie U NMPOPecCHOHATBLHO 3HAYHMMBbIE 3JIEMEHThI coaeps;kaHus. [loisspHOCTE CBS3M U
noJsipHocTh MoJiekynbl. Konmencanus. Tekydects. Bosronka. Kpucrammmzanus. CyOnumanust u
necyonumansa. AHOMauu (PU3NYECKUX CBOWCTB BOJbI. JKuAKue KpucTauibl. MuHEpallbl U TOPHBIC
MOpoAbl KaK MPUPOJIHBIE CMECH. DMYJIbCUU M CyCleH3UH. 30U (B TOM YHUCIE a’pO30JH) U TElH.
Koarynsuus. Cunepesuc.

CamocrosiTeibHasi padoTa 00y4arommnXxcs.

Amop@dHble BemiecTBa B IpUpOJe, TeXHHKe, ObITy. OXpaHa OKpyKaromeil cpeabpl OT XUMHYECKOTO
3arps3HeHus. KojinuecTBeHHbIE XapaKTEPUCTHKH 3arpsiI3HEHUS OKPYKAIOIIEH cpeibl. 3a1uTa 030HOBOTO
9KpaHa OT XUMHYECKOTO 3arpsi3HECHUS.

1.4. Boaa. PacTBopbl.
DJIeKTPOJIUTHYECKAS
AUCCOLHALMS

Bona. PacTrBopbl. PacTBopenne. Bona kak pactBoputens. PactBopuMocTs BemiecTB. HackieHHsIe,
HEHACBIIICHHbIE, IEPECHIIICHHbBIE PAacTBOPHl. 3aBUCUMOCTh PACTBOPUMOCTH TIa30B, XUAKOCTEH H
TBEP/BIX BEIIECTB OT PA3IUYHBIX (PAKTOPOB.

MaccoBasi J10Jis1 pAaCTBOPEHHOTO BEIIECTBA.

3HeKTpOJII/ITPl'—IeCKaH AUCCoOMaNus. SHGKTpOHI/ITH H  HCIJICKTPOJIUTLI. 3J'IeKTpOJ'II/ITI/ILIeCKaH
Jucconyanusa. MexaHu3Mbl 3HeKTpOHHTH‘leCKOI>'I Aaucconuanu sl BEHICCTB € PA3JIMYHBIMU THUITAMU
XHUMHUYECKOM CBS3H. FI/II[paTI/IPOBaHHBIC U HCTUAPATHUPOBAHHBLIC HOHBI. CrerneHn BHCKTpOHHTHHGCKOﬁ
JUCCOINallH. CunbHbBIE H clTa0bIe OJICKTPOJIUTHI. OCHOBHBIC TTOJOKCHHS TCOpHUUn BHCKTPOHHTHHCCKOﬁ
JUCCOIUallH. KI/ICJ'IOTBI, OCHOBAHMHS 1 COJIN KaK 3JICKTPOJIMTHI.

IIpakTnuyeckne padora. VcnelTaHue pacTBOPOB Ha 3JIEKTPOIPOBOJHOCTD.

HpaKTH‘leCKaﬂ paﬁoTa. O3HaKOMIICHHE CO CBOHCTBaMH JAUCIICPCHBIX CHUCTEM. HpI/II‘OTOBJ'ICHI/IC

pacTBOpa 3aJlaHHOM KOHIOCHTpAIINH.
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IpodpuiabHble W mNpoeccHOHAIBLHO-3HAYHMBIE JJIeMEHTHI colepxaHusA. PacTBopeHue Kak
¢buzuko-xumuueckuii mponecc. Ternossie 3¢pdextsl npu pactBopenun. Kpucramiorunparsl. Pemenne
3a7a4 Ha MAacCOBYIO JIOJIIO PAacTBOPEHHOTO BemlecTBa. [IpuMeHeHHe BOABI B TEXHHUYECKHUX LEJIAX.
JKecTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHeHUsl. MuHepalbHbIE BOJBI.

JdemoncTpauuu. PactBopumocTs BemectB B Boae. CoOupaHue ra3oB METOJAOM BBITECHEHHUS BOJIBI.
PactBopenue B Bojie CepHOM KUCIOTHI U coJield aMMoHus. OOpa3ibl KpucTauioruapaTos. M3rorosnenue
TUTICOBOM MOBsI3kM. VIcmblTaHue pacTBOPOB DIICEKTPOJIUTOB M HEIJEKTPOJMTOB HA TMPEAMET
JUCCOIMAIIMU. 3aBUCUMOCTh CTEIEHU OJIICKTPOJUTHYECKON JUCCOLMAIMU YKCYCHOW KHUCIOTBHI OT
paz0aBiieHusi pacTBopa. JIBMKEHHE OKpalIeHHBIX HOHOB B AJIEKTpuueckoM moje. [IpuroroBienue
JKECTKOW BOJBI U YCTpaHeHHE ee >KecTKOoCTH. MonuThl. OOpasibsl MUHEPATBbHBIX BOJ Pa3IUYHOTO
Ha3zHa4YCHUA.

KouTpoJsbHas padora

[EEN

CamocrosiTesibHasi padboTa 00yyarommxcs.

PacTtBOpBI BOKpyr Hac. Boaa kak peareHT U Kak cpena i XUMHYECKOTo Tpolecca. TUumbsl pacTBOPOB.
Bxiag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHH AJIEKTPOJIUTUUECKON aucconuranuu. MHOTOIMKANA
KapOOHAT KaJbIMs: B MPUPOJIC, B TPOMBIIIIICHHOCTH, B OBITY.

1.5. Knaccnduxanus
HEOPraHuYecKux
coeTUHEHHH 1 UX
CBOMCTBa

Kucaortsl n ux coiictBa. KucioTsl Kak 31€KTPOJIUTHI, UX KJIacCU(UKALINSA [0 PA3TUYHBIM MPU3HAKAM.
XWMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPHH AIICKTPOJUTHUYECKON muccormanuu. OcoOeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHOW CEPHON M a30THOM KHUCJIOT ¢ MeTauiaMu. OCHOBHBIE CIOCOOBI
MIOJIy4€HUs] KUCIIOTHI.

OcHoBanuss U uXx cBoiictBa. OcHOBaHHMA Kak QJICKTPOJIMTBI, HX KJ'IaCCI/I(bI/IKaI_II/IH 10 pPa3jIMYHbIM
IIpU3HAKaM. XHUMHUYEeCKHe CBOMCTBA OCHOBAaHHUM B CBETE TCOPHUU BHCKTpOHHTquCKOﬁ JuCConanmnm.
Paznoxenue HCPAaCTBOPHUMBIX B BOJE ocHoBaHui. OCHOBHBIE CITOCOOBI IOJTYUCHHA OCHOBAHUH.

Coum m ux cpoiictBa. Coiu Kak 37eKTpoJuThl. Coliid CpellHUE, KHUCIbIe U OCHOBHBIE. XUMHUYECKU
CBOICTBA COJICH B CBETE TEOPHH AMEKTPOIUTHYECKON qucconnanuu. CnocoObl MOTy4eHHsI COIEH.
I'unponus conen.

Oxcuapl 1 ux cpoiicra. ConeoOpasyrolue u HecoseoOpasyromiue okcuabl. OCHOBHBIE, aM(POTEPHBIE U
KHCIIOTHBIE OKCHJBI. 3aBHCHMOCTH XapakKTepa OKCHJa OT CTENEeHU OKHCIEHHUS OOpas3yrolero ero
MeTajuia. XUMUYECKue CBOMCTBA OKCUJIOB. [losryduenne okcuaos.

IpakTuyeckne padora. VcnbiTanue pacTBOPOB KUCIOT UHAUKATOpaMu. B3anuMmoieiicTBre METAIIIIOB C
KHUcJoTaMu. B3anMoaercTBre KUCIOT C OKCHAAMU METaJIOB. B3anmMoaecTBUE KUCIOT C OCHOBAHUSIMHU.
BzaumogelicTBre KUCIOT C CONSIMHU.

HcneiTanue pacTBOpOB ILIEIOYEN MHAUMKATOpaMH. B3anmozaeincTeue menoden ¢ consaMu. Pasnoxenue
HEPACTBOPUMBIX OCHOBAHUU.

IpakTHueckas padora BzaumoseiictBue coseit ¢ MmetaiuiaMu. BzaumoaeiicTBie coseil Ipyr ¢ Ipyrom.




I'maponus coJiel pa3IuyHOro THIIA.

JdemoncTpauuu. B3anMoneiicTBUEe a30THOM M KOHLIEHTPUPOBAHHOM CEPHOW KHCIIOT C METaJUIaMHu.
I'openune ¢dochopa u pacTBopenue npoaykra roperus B Boje. Ilomydenue u coiictBa aMm(pOTEPHOTO
runpokcuaa. HeoOpatumerii rugponns xapouna xambius. OOpaTUMBIH THAPOIN3 COJNEH PA3IUIHOTO
TUIA.

IIpodunbubie U npodeccHOHATBHO 3HAYMMBIE JJIEMEHTHI coaepxkaHus. [IpaBuna pazdaBieHuUs
CEepHOM KHUCIOTHI. MCNob30BaHWE CEPHOM KHUCIOTHI B NPOMBIIUICHHOCTH. Ejkue menoun, ux
HCII0JIb30BAaHMEC B MMPOMBIIIJIICHHOCTH. T"ammrenas n Heramenas HU3BCCTh, €€ IPUMCHCHUEC B CTPOUTCIILCTBC.
I'unc u anebacTp, ruricoBanue.

[Tonstue o pH pactBopa. KuciiotHas, menoynas, HeUTpajibHasi Cpebl paCTBOPOB.

CamocrosiTeibHasi padoTa 00y4arommuxcs.

OKcuapl ¥ THAPOKCUABI METAIIOB. 3aBUCUMOCTh CBOMCTB ATUX COEAUHEHHI OT CTEIEHEH OKUCIEHUS
METAJUIOB. 3HAYEHUE METAJVIOB B NPHUPOJEC W KU3HU opraHu3sMoB. Kopposus meramioB. [lonsrue
KOppO3uu. XUMHUUYECKasi KOPPO3Hsl. DIEKTpoxXuMudeckas Kopposus. CrocoObl 3aliuThl METAUIOB OT
koppo3uu. O0mue crnocoObl MOoTydeHUs: MeTauioB. MeTauiel B mipupoje. MeTauryprus U €€ BUIBI.
DJIEKTPOJIN3 PACIIJIABOB M PACTBOPOB COCTMHEHHUI METAJIJIOB U €r0 MPAKTUYECKOE 3HAUYCHHUE.

1.6. XumMnueckue
peakuuu

Knaccnpukanusa xumMudeckux peakumid. Peakimn coeanHeHHs, pa3joKeHUs, 3aMeIIeHUs, O0OMeHa.
Karanutuueckue peakuuu. OOpaTumble M HeoOpaTHMble peaklUd. ['OMOTeHHbIE U TeTepOreHHbIE
peakuu. JK30TEPMHUIECKUE U DHAOTEPMUYECKHE peakiuu. TermmoBoil 3pHeKT XUMUUECKHX PEaKITuii.
TepMmoxuMuueckue ypaBHEHHUsI.

OKHCINTENbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu. CreneHb OKHCJICHHA. OxucanuTens n
BOCCTaHOBJICHHE. BoCCTaHOBHUTEIIF U OKHCIICHUE. MCTOI[ QJICKTPOHHOTO OanaHca JJIs1 COCTaBJICHUA
ypaBHeHPIfI OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ.

Cxopoctb xumMuyeckux peaknuii. [loHATHE O CKOPOCTH XMMHUYECKUX peakiui. 3aBUCHMOCTb
CKOPOCTH XHMMYECKUX PEAKIHA OT Pa3IUYHBbIX (PaKTOPOB: MPHUPOABI PEATHPYIOMIMX BEIIECTB, UX
KOHIIEHTPALIUHU, TEMIIEPATypbl, HOBEPXHOCTH COMTPUKOCHOBEHUS U MCIIOJIb30BAHMSI KaTaJlu3aTOPOB.

OO0patuMocTh XMMHMYeCcKUX peakuuii. OOpaTuMbie 1 HeoOpaTUMble peakiuu. Peakius 3amereHus
ME/U XKeJe30M B pacTBOpPe MEAHOTO Kynopoca. Peakuuu, uayniye ¢ oOpa3oBaHueM 0CajKa, ra3a Win
BOJBl. 3aBUCHUMOCTb CKOPOCTH B3aWMOJEWUCTBHSI COJITHOM KHUCIIOTBI C METAJUIAMH OT HX INPUPOABI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJECHCTBUS ILMHKA C COJISIHOM KHCJIOTOM OT €€ KOHLEHTpaluu.
3aBHCHUMOCTh CKOPOCTH B3anMoaeicTBHs okcuia meu(ll) ¢ cepHoii KHCIOTOM OT TeMIepaTyphl.

XHUMHYECKOe PaBHOBECHE U CIOCOOBI €ro CMEeIeHUs .

I[eMOHCTpaHI/II/I. HpI/IMepLI H606paTI/IMLIX peaKuHﬁ, naymux ¢ O6pa3OBaHI/IeM ocajaka, ra3a WUjin BOJbI.
3aBUCHMOCTD CKOPOCTH PCAKIMU OT MPUPOJBI pCarupyrommnx BCIICCTB. BzaumoaeiictBrue pacTBOpPOB
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CepHOM KHCIIOTBHl C pacTBOpaMHU THOCYIb(paTa HATPUs PA3TUYHON KOHIIEHTPALUU M TEMIIEPATYPHI.
Monenb Kunsiero ciaos. 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PEAKIMU OT IPUCYTCTBUS KaTaau3aropa Ha
IIpUMEPE PA3JIOKEHUsI MEPOKCHAAa BOJOpOJa € MOMOUIbI JTUOKCHIAa MapraHua M Karanasbl. Mojenb
aneKTpoausepa. Mojienb 3JeKTPOJIN3HON BaHHbI JUISl OJIY4YEHUs altoMUHUS. MOJienb KOJIOHHBI CUHTE3a
aMMHaKa

IIpopunbHbie 1 NpodeccHOHATBHO 3HAYMMBbIE 3JIEMEHThI cofepkanus. [lonsarue 06 anekrpoinse.
DNEKTPOIN3 PacCIUIaBOB. JIEKTPOJIU3 PACTBOPOB. ODJIEKTPOJIUTHYECKOE TMOTYYCHHE aAITFOMUHUSA.
[IpakTueckoe mnpuMeHeHHe dnekTposn3a. [ampBaHorulacTuka. ['anmpBaHocTerus. PaduHupoBanHue
LBETHBIX METAJIJIOB.

Karamm3. T'omorennele u rereporeHHble Kartanus3aTopsl. [Ipomotopel. Karamutuueckue sl
HNuruburopsr.

[Ipon3BoOICTBO aMMHaKa: ChIphe, anmnaparypa, HayqHble TPUHLHUIIBL.

CamocrosiTesibHas padoTa 00y4YaroLmuxcs.

OKHCIUTETTBHEIC CBOlicTBA: B3aUMOJICHCTBHE c METaJlJIaMU, BOJIOPOJIOM, MeHee
ANEKTPOOTPHUIIATEIFHBIMI HEMETa/UIaMH HEKOTOPBHIMH CJIOKHBIMH BEIIECTBAMH. XUMHUSI B JKU3HHU
obmecTBa. XUMHU3AMMS CEIBCKOTO XO03siicTBa. OTpHIATEIbHBIC MOCIEACTBUS XUMHU3AIUU CEITHCKOTO
X03s11cTBa M O0pb0a ¢ HUMH. XHUMHS 1 TTOBCEIHEBHAS KM3Hb ueoBeka. Jlomamnss antedyka. CpeacTea
JIMYHOM TUTHEHBI M1 KOCMETHKH. XUMHS ¥ ITHIA. XUMUS U TCHETHKA.

1.7. MeTanuasl "
HeMeTAJIbI

Metamabl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpUCTAUIOB. (DU3MYECKHE CBOWCTBA METAJLIOB.
Knaccudukanus MeTayioB 1O  pa3IMYHBIM — TpU3HaKaM. XWUMHUYECKHE CBOWCTBAa METAJUIOB.
DIIEKTPOXUMHUYECKUH Pl HANIPSHKEHUN METalllIoB. MeTamioTepmusi.

O6mue cnocobbl momydyeHuss MetauioB. llonatue o  meramtypruu. Ilupomeramtyprus,
TUIPOMETAJLUTYPrHsl U 3JeKTpoMeTauryprus. CriiaBbl YepHbIE U IBETHBIE.

Hemeranael. OcoOeHHOCTH CTPOCHHUSA AaATOMOB. Hemeramisr — IMPOCTBIC BCIICCTBA. 3aBUCHUMOCTD
CBOMCTB TajJOreHOB OT MX TIIOJOXKEHHUS B HepHOﬂquCKOﬁ cucremMe. OKHCIHUTCIBbHBIE U
BOCCTAHOBHUTEIbHEIC CBOMCTBA HEMETAIJOB B 3aBUCHMOCTH OT MX TMOJOXEHHUS B pany
QJIICKTPOOTPUIATCIIBHOCTH.

3akajka u oTnmyck craan. O3HaKOMJIEHHE CO CTPYKTYpaMHu ceporo u 6enoro uyryna. PacnoznaBanmue
Py AxeJie3a.

IIpakTnyeckne padoThI.
[Tomy4yenue, cobupanue u pacrio3HaBaHHE I'a30B.
Pemenue skcriepuMeHTAIBHBIX 3aa4.

IleMOHCTpaHI/II/I. KOJ'IJ'IeKI_II/ISI MeTaioB. B3auMoaelicTBue METAJIOB C HEMETaJlJIaMU ()KeJ'IeBa, IIUHKa 1
AJIIOMHUHHA C CCpOfI, AIIOMUHHA C HUOAOM, CYpPbMbI C XJIOPpOM, TOPCHUC KCJIC3a B XJ'IOpC). FopeHI/Ie
MCTAJlIIOB. AJ'IIOMI/IHOTCpMI/IH.
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Komnekus Hemeramnos. ['openne Hemeramios (cepsl, ¢pocdopa, yrisi). BeitecHeHue MeHee akTUBHBIX
raJIOr€HOB U3 PACTBOPOB UX COJIel 00JIee aKTUBHBIMU IrajOreHaMH.

Mogenb NpOMBIIIIIEHHON YCTaHOBKH JUIsl IIPOM3BOJICTBA CEPHOM KUCIOTHL. Mojenb nedn st 00xura
M3BeCTHsAKA. KOJUIeKIun mpoyKIuii CHIIMKAaTHOH POMBIIIUIEHHOCTH (cTeka, hapdopa, pasHca, ieMeHTa
pa3IMYHBIX MApOK U JIp.)

IIpopunbHbie U npodeccHOHATBHO 3HAYMMBbIE 3JIeMEHThI cojep:xkaHus. Koppo3us MeTamios:
XUMUYECKasi M DJIEKTPOXUMHUYECKasA. 3aBUCUMOCTh CKOPOCTH KOPPO3MHU OT YCIOBHI OKPYXarolleu
cpenbl. Kimaccudukaius Koppo3un METAUIOB MO Pa3IMYHBIM Ipu3HakaMm. CrocoObl 3aluThl METAJIIOB
OT KOPPO3UH.

[Ipon3BOACTBO YyryHa U CTaH.

[Tonyuenue HeMeTaI0B (PPAaKIIMOHHON NEPETOHKON KHUAKOTO BO3/IyXa U 3JIEKTPOIU30M PAaCTBOPOB MU
pacIuiaBoB 3JIEKTPOJIUTOB.

CuinkaTHasi IpOMBIIUIEHHOCTB. [[pOM3BOACTBO CEPHOM KHCIOTHI

CamocrosiTesibHasA padoTa 00y4arOLIUXCS. 3
Ponp MeTanmnoB B HCTOpWMM 4YeNOBEUECKOW MMBWIM3AaNMUA. VHEpTHBIE wWiM OJaropoJHbIe Ta3bl.
Poxnarorue conmm - ramoreHbl. Mcropuss MBEACKOW CHUYKU. XUMHS HEMETAINIOB B  MOEM
npodeccuoHaNbHOU aesTenbHocTH. Metamibl. [lonoxenne meramnoB B Ilepuomndeckoit cucreme u
OCOOEHHOCTH CTpOoeHHMsI HX aroMoB. [IpocThlie BemiecTBa - MeTaIbl: CTPOEHHUE KPHUCTAJUIOB U
MeTajinyeckasi Xumudeckas cBsi3b. O0mue puznyeckue CBONCTBA METAJUIOB U UX BOCCTAHOBUTENIbHBIE
CBOICTBA: B3aMMOJICUCTBUE C HEMETA/UIaMH BOJOM, KHUCIOTaMH, PaCTBOPaAMU COJIEH, OPraHUYECKUMHU
BelllecTBaMu co mienoyamu.  Meramsl B npupone.  Hemeramnel. [lonoxxkeHne HemeTaiioB B
MEPUOIUUYECKON CUCTEME, 0COOCHHOCTH CTPOCHUS UX aTOMOB DJIEKTPOOTPHUIATETbHOCTh. biaropoansie
ra3zpl. DJEKTPOHHOE CTPOCHHE aTOMOB OJaropoJHBIX Ta30B U OCOOEHHOCTH HMX XHUMHYECKUX H
¢uznueckux cBoicTB. HemeTaibl - mpocTble BelecTBa. ATOMHOE U MOJEKYJISIPHOE HX CTPOCHHUE.
AnnoTtponusi. XUMUYECKHE CBOMCTBA HEMETAILIOB.
Pa3pea 2. 33
OPI'AHUYECKAS
XUMUA
2.1. OcHOBHBIE 5
NOHATHS IIpexmer opranm4veckoid xumuu. [IpuponHble, UCKYCCTBEHHbIE U CHUHTETHUYECKHE OpraHUYEeCKUE 1
OpPraHMYecKoi XuMuu | BeuiecTBa. CpaBHEHUE OPraHMYECKUX BEIIECTB C HEOPTraHUUYECKUMU.
U TeOPHUS CTPOCHUS BanentHOCT. XMMHUECKOE CTPOCHHE KaK MOPSAOK COCTUHEHUSI aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
OpPraHu4ecKux Teopusi crpoenusi oprannvyeckux coequHenunii A.M. byriaepoBa. OCHOBHBIE NOJIO)KEHHUS TEOPUHU 1
coeIMHEeH U XMUMHUYECKOTO CTpoeHus. M3oMepuss U u3oMepbl. Xumudeckue GopMyiabl U MOJEIH MOJEKYNI B
OpPraHUYEeCKON XUMHH.
Kaaccundurkanusi oprannyeckux BemecTB. Kraccudukaiiys BeMIeCTB MO CTPOSHHUIO YIIEPOIHOTO 1
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CKeJIeTa M HATMYHIO QYHKIMOHATBHBIX Ipyni. 'omosoru u romosorus. Hayana nHomenkiarypst IUPAC.

Kanaccnpukanuss  opranmyeckux  BemiecTtB. Peakuuum — npucoenavHeHus — (TUAPUPOBAHUSA,
raJIOreHUPOBAHUSI, THIPOTaJIOr€HUPOBaHMs, T'Haparauuu). Peakuuu otmiersieHus (IeruapupoBaHus,
JIETUPOTraJIoOr€HUPOBaHuUs, AeruapaTaiun). Peakuun 3amenienus. Peakuyuu nsomepusanuu.

Moaeaun MOJICKYJI OPraHu4¢CKUX BEIIECTB.

JemoncTpanun. Mojenu MOJeKya TOMOJIOTOB M H30MEPOB OpraHMYecKuX coequHenuil. Kauecrsennoe
oOHapyXeHHe yIiIepoJa, BOJOPO/Ia M XJIOpa B MOJIEKYJIaX OPTraHUYECKUX COCTMHEHUH.

IIpopunabHbie 1 MpoeccHOHAIBLHO 3HAYMMBbIE 3J1eMeHThl coep:xkanus. [lonarue o cydcrpare u
pearenTe. Peakiiuu okuciaeHHs 1 BOCCTaHOBIIEHUS OpraHnyeckux BemiecTs. CpaBHeHUE KilacCupUKaluu
COeJIMHEHUH U Kilaccu(UKallMY PeaKklMii B HEOPraHMUeCKON M OPraHn4ecKoi XUMHH.

CaMocrosiTe1bHasi paboTa 00y4aroIMXCH.

KpaTkue cBeaeHus MO HMCTOpPUM BO3HUKHOBEHHMS M Pa3BUTHS oOpraHndeckol xumuu. KusHp u
nestenbHoCcTh A.M. bytiepoBa. Burannsm u ero kpax. Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBIICHUH U
pa3BUTUM MHUPOBOM opraHuyeckoil xumuu. CoBpeMeHHbIE MpEeACTaBIEHUS O TEOPUU XUMHUYECKOTO
CTPOEHHUS.

2.2. YriieBoaopoasl U
UX NPHPOJHbIE
HCTOYHHMKHU

11

AJKaHbl. AJTKaHbI: TOMOJIOTUYECKH psiji, K30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA
aJIKaHOB (MeTaHa, ITaHa): TOpEHHe, 3aMellleHNe, pa3ioKeHue, eruaprupoBanue. [lpuMenenue ankaHoB
Ha OCHOBE CBOMCTB.

AJIKeHbl. DTHIIEH, €ro MOJydeHHe (IerHIpUpOBaHHEM »JTaHa, AEMOoJMMEpU3aluell MOJIUITUIICHA).
I'omonoruueckuit psii, ©30MepUs, HOMEHKJIaTypa allkeHOB. XMMHUYECKHE CBOMCTBA ATUJICHA: TOPEHUE,
KauecTBEHHbIe peakuuu (oOeciBeurBaHHME OpOMHONW BOABI M pacTBOpa IEepMaHraHara Kaiwus),
rujpaTanus, nojuMepusanus. llpumMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Juenbl m kayuyku. [loHstue o JueHax Kak YIJIEBOJOPOJAaX C JABYMS JIBOWHBIMHU CBSI3SIMHU.
CornpsbkeHHbIE THeHbl. XUMHYECKHE CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: odbecuBeurMBaHue OPOMHOM
BOJIbl U MIOJIMMEpHU3alns B Kaydyku. HaTypanbHbIil 1 cHHTeTHUECKHE KayuyKu. Pe3uHa.

AJKHHBI. AnleTriieH. XMMHUYECKUE CBOMCTBA alleTUIICHA: TOPEHUE, 00eCIBEYMBaHUE OPOMHOM BOJIBI,
MPUCOEAMHEHUE XJIOPOBOJOPOJA M TuAparanus. I[IpuMeHeHHe aleTHIeHa Ha OCHOBE CBOMCTB.
MexkiaccoBast H30MEPHS C aJIKaJMCHAMMU.

ApeHBI. Bbenzon. Xumuueckue cBoiicTBa OEH30IA: ropeHue, pCakiunun 3aMCIICHUSA (FaHOreHI/IpOBaHI/IC,
HI/ITpOBaHI/Ie). HpI/IMeHeHI/Ie OcH30J1a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YI1eBOA0POAOB. [Iprpoanblii ra3: cocraB, NpUMEHEHHE B Ka4eCTBE TOTUIUBA.
Hedts. CoctaB u nepepabotka Hedtu. Ileperonka Hedtu. HedrenpogykTsl.

IMosy4yeHue 3THIICHA

O3HakoMJIeHHE ¢ KOJUIeKnHeill 00pa3sunoB HeTH M NPOAYKTOB e¢ MepepaloTKH. ¢ KOJJIEeKIUel
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Kay4YyYKOB U 00pa3liaMu U3/IeIUi U3 Pe3UHBL.

JemoncTpanun. 'opeHue MeraHa, THIEHa, aleTuieHa. OTHOLIEHHE METaHa, STUJIEHA, aleTUIIeHA U
OeH30Jla K pacTBOpaM IIepMaHraHarta Kaiuus M OpoMHoOil Boze. IlosyueHue sTuieHa peakiuent
JeruJpaTtaluy d3TaHoja, aleTUieHa — TUAPOJIM30M KapOujaa kanplud. PasnokeHue kaydyka npu
HarpeBaHHWHM, UCIIBITAHUE MTPOAYKTOB PA3JIOKEHUs Ha HempenaenbHocTh. Komnekmust 00pas3oB HepTH H
HedTenpoaykToB. Komreknus «KaMeHHBIH yroJib u MPOAYKIUS KOKCOXUMHUYECKOTO IMPOU3BOICTBAY.

IIpopunbHble U MNpPoecCHOHAIBLHO 3HAYMMbIe JJeMeHThbl colep:kaHusi. IIpasmio B.B.
MapxkosHukoBa. Knaccuduxanus m HazHaueHue KayduykoB. Knaccudukanus u Ha3HayeHHE PpE3HH.
Bynkanuzanus kaydyka.

[lonyuenue aieTuieHa NUPOIM30M METaHa W KapOUIHBIM crocoboM. Peakmus mnonuMepu3anuu
BUHMIIXJIOpUa. [IoNMBUHUIXTIOpUA U €ro mpuMeHeHue. Tpumepu3anus alueTuieHa B OeH3017.

[Tonsitne 06 skcTpakuuu. BoccTraHoBieHre HUTPOOEH30Ja B aHWIMH. [ OMOJIOTHYECKUI Psii apEeHOB.
Tonyon. HutpoBanue Tomyona. TpoTtuin.

OcHOBHbIE HaNpaBJIeHNs] TPOMBIIIUIEHHOH NepepaboTKK MPUPOTHOTO rasa.

[TonyTHsIi HedTAHOI ra3, ero nepepaboTKa.

[Iporeccyl MpoMBINIIIEHHOH TIEpepaboTKu HEPTH: KPpeKUHT, prudopMuHT. OKTAaHOBOE YKCIIO0 OCH3UHOB U
LETAaHOBOE YHCJIO TU3EIbHOIO TOILIMBA.

CamocrosiTesibHasi paboTa 00y4arommxcs.

DKOJIOTUYECKHE AaCMeKThl HCIOJIb30BAHUS YTJIEBOJOPOJHOTO ChIPhSl. DKOHOMHYECKHE AaCIEKThI
MEXAYHApOJAHOTO COTPYAHHUYECTBA IO HCHOJIb30BAHUIO YIJIEBOJOPOAHOTO ChIpbd. llukioankaHsl -
0COOCHHOCTH CBOWCTB. ApOMaTHYECKHUE YrIeBOJIOPOAbI KaK ChIpbe JJIs MPOU3BOJICTBA MECTUIUIOB.

2.3. Kucsopoa-
coJep:xaiue
OpraHuvyecKue
COeIMHEHHU

Couptsl. [lomyyenue 3tanona OpoxKeHUEM IITIOKO3bI U TUApaTanueil atuneHa. [ uapokcuiipHas rpymmna
Kak ¢yHkuuoHanbHasd. [loHSATHE O mpeneNbHbIX OJHOATOMHBIX CHHpPTaX. XHMHUYECKHE CBONCTBA
JTaHOJA: B3aHUMOJCHCTBHE C HaTpueM, oOpa3oBaHHE MPOCTBHIX U CIOXKHBIX I(PHUPOB, OKUCICHHUE B
anpreruna. [IpuMeHeHHe STaHOJa HA OCHOBE CBOWCTB. AJIKOTOJM3M, €ro TMOCIEACTBHS H
MpeynpexIeHuUE.

['muuepuH kak mpeacTaBUTENb MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE
cnupthl. [IpuMeHeHue rimnepuHa.

®enou. Ouznyeckre U XUMHUECKHE cBOKCTBA peHoa. B3anMHoe BIusSHUE aTOMOB B MOJIeKYyIe peHoa:
B3aUMO/JICHCTBUE C THAPOKCHIOM HATpus M a30THOM kucnotoi. [IpumeHenuwe ¢eHoNa Ha OCHOBE
CBOMCTB.

Aasaeruasbl. [lonsatue 06 anpaerunax. Anpaeruanas rpymnmna kak QyHkunoHanbHas. GopManbaerua u
€ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUHN CIUPT.
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[Tomy4yeHue anmpAErHI0B OKHCICHHEM COOTBETCTBYIOIIMX cHUpTOB. [IpuMeHenue dopmanbaeruna Ha
OCHOBE €r0 CBOMCTB.

KapOonoBble kuciaorpl. [lonstue o kapOOHOBBIX KHchoTax. KapOokcuibpHas Tpynma Kak
¢byHKIMOHATBHAS. [ OMOJIOTHYECKU Psi/I IPEIETBHBIX OHOOCHOBHBIX KApOOHOBBIX KHCIOT. [Tomyyenne
KapOOHOBBIX KHCIIOT OKHUCIEHHEM allbJIeru0B. XUMHUYECKUE CBOMCTBA YKCYCHOM KHCJIOTBI: 0OLIue
CBOMCTBA C MUHEPAJIbHBIMU KUCJIOTAMU M peakius dTepuduranuu. [IpumeHeHne yKCyCHOW KUCIOTHI Ha
OCHOBE CBOMCTB. BpICIINE JKHUpHBIE KUCIOTHI HA IPUMEpE NaJIbMUTHHOBOM M CTEAPUHOBOM.

Caoxublie 3pups! u xupbl. [lonyduenue cnoxHbIX 3pupoB peakuueit srepuduranuu. CroxxHbie 3PUpbI
B IpUpoe, ux 3HaueHue. [I[pumeHeHne ciaoxkHbIX 3(UPOB HA OCHOBE CBOICTB.

XKupsl kak cinoxuble pupbl. Kinaccuduxamnus xupoB. XUMHUECKHE CBOWCTBA JKHUPOB: THIPOJIU3 U
TUAPUPOBAHUE KUIKUX )KUPOB. [I[puMEeHEeHHEe )KUPOB HA OCHOBE CBOMCTB. MBLIa.

YraeBoabl. YrieBonbl, UX KiIacCUQHUKAIMSA: MOHOcaxapubl (TJIOKO03a, (pYyKTo3a), IucaxapHibl
(caxapo3a) u mosmcaxapuibl (Kpaxman U IeJUTI0I03a).

I'mroko3a — BemecTBO ¢ IBOMCTBEHHON (DYHKIIMEH — abAeTHIOCTUPT. XUMHUYECKHE CBOMCTBA TIIFOKO3BI:
OKHCIICHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICGHHE B COpPOUT, crimpToBoe OpokeHue. [IpumeHeHne
TJIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHue yriIeBOJIOB B )KMBOU MPUPOJE U KU3HU yesioBeka. [[oHsATHE O peakiusx MOIMKOHIEHCAIUH U
TUIPOJIN3a HA IPUMEPE B3aUMOTIPEBPAILIEHU: TTII0K03a —> MOJIMCaXapHI.

IIpakTuyeckue padorbl. PacTBOpeHMe riiMUEepMHA B BOJE W B3aUMOJECHCTBUE C THAPOKCHUIOM
meau(ll). CBoiicTBa yKCyCHOHi KHCJOTBI, OOIIHE CO CBOWCTBAMH MHHEPAIbHBIX KHCIIOT.
Jloka3aTenbCcTBO HEMPEAeIbHOTO XapaKTepa KUIKOTo upa. B3anMoaelicTBre INIIOK03bI U ¢aXapo3bl C
rugpokcuom meau(ll). KauecTBeHHast peaknus Ha KpaxmaJl.

JemouncTrpanuu. OkucieHue cnupra B anpaeru. KauecTBeHHbIe peakiii Ha MHOTOATOMHBIE CITUPTHI.
PactBopumMocTh peHoa B BoJie Mpu 0OBIYHOM TeMIlepaType U pu HarpeBaHuu. KauecTBeHHbIE peaKiiu
Ha Qeno. Peakius cepebpsHOro 3epKaia anbIeru0B U riroKo3bl. OKKCIeHHE allbJIeTU/I0B U TIIIOKO3bI B
kucnoTy ¢ nomoribio runpokcuaa meau(ll). KauectBennas peakuus Ha kpaxmain. Komnekuus apupHbix
Macel.

IMpoduiabHbie U NPOPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAep:KaHusA. METUIOBBIN CIUPT U €T0
WCIIOJb30BAHUE B KAaue€CTBE XUMHUUYECKOTO ChIpbsl. TOKCHMYHOCTh METAHOJIA W IpaBUJIa TEXHUKHU
0€30MacHOCTH MpU paboTe ¢ HUM. DTUICHIJIMKOIB U €r0 MpUMeHeHHe. TOKCUYHOCTh ATHIICHTIIUKOIS U
MpaBUJIa TEXHUKH 0€30TIaCHOCTH MpHU paboTe ¢ HUM.

[Tonyuenue deHoNa U3 TPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH307Ia.
[MomukonneHcanus hopmanpaeruaa ¢ GeronoM B heHonohOopMaTbASTHAHYIO CMOITY. AIleTambIeTu/I.
[TonsTue 0 keTOHaxX Ha npumepe aneroHa. [I[puMeHeHne aleToHa B TEXHUKE U IIPOMBIIIJIEHHOCTH.
MHuoroo0pa3ue kapOOHOBBIX KHCIOT (I[aBeeBas KUCIOTa Kak ABYXOCHOBHAs, aKpUIIOBas KHUCIOTa Kak
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HenpeaenabHas, OeH30MHast KUCIO0Ta KaK apOMaTHYECKast).

[InenkooOpa3ytomue Macia. 3aMeHa KHUPOB B TEXHUKE HEMHIIEBBIM ChIpbeM. CHHTETHYECKHE MOIOIITIE
CpEICTBaA.

MonouHokucinoe Opoxenue TIIOKo3bl.  Kucrmomonounsie mpoaykTel. CHIIOCOBaHHE  KOPMOB.
Hutpoanue nemntomnossl. [Tupoxkcuan.

CamocrosiTesibHas padoTa 00y4arouuXcs.

YrineBoasl ¥ UX Pojib B KUBOU mpupoje. CTpoeHUe TITFOKO3bI: UCTOPHUS Pa3BUTHS MPEICTABICHUNA U
COBpEMEHHBIE BO33peHus. PazBuTue caxapHoi npomsbinieHHOCTH B Poccun. Poss yriieBonoB B Moen
Oynymeir mnpodeccoHanbHON AesTenbHOCTH. MeTtaHon: xemopuiaus U xemodoOus. ITaHOI:
BeNMyaiiiee 01aro U CTpanrHoe 370. AJTKOTOJIU3M | ero mpoduiakTuka. MHOTOATOMHBIE CIIUPTHI H MOST
Oynymas mpodeccuoHabHAs JCSITeNbHOCTh. DOpPMaNBICTH KaK OCHOBA TOJMYYCHHS BEIIECTB H
MaTepHaJIOB JII MOel TPOo(ECCHOHATLHON JesITeIbHOCTH. MypaBbHHAs KHCIIOTa B TIPUPOJIe, HAyKe U
nponsBojicTBe. Mcropus ykcyca. CiioxHbIe 3QHUPHl U UX 3HAYCHUE B TIPHPOJIC, OBITY H MTPOU3BOJICTRBE.
JKupsl Kak TPOJYKT MUTAHUS W XHMHYECKOE ChIphe. 3aMEHA JKUPOB B TEXHHUKE HEIMHUIIECBBIM CHIPHEM.
HexBaTka TIpoJJOBOJILCTBUS Kak TJIoOadpHas MpodiieMa 4delioBeYecTBa U MyTH ee perreHus. CpeacTa
TUTHEHBI Ha OCHOBE KHCIIOPOJCOICPKAIMUX OPraHuYecKuX coeauHeHUH. CHHTETHYECKHE MOIOIIHE
cpenctBa (CMC): TOCTOMHCTBA M HETOCTATKH.

2.4. A3oTcoaepxamme
OpraHuvyecKue
coeIMHEHH .
IMoammepsbi

Amunbl. [Torstue 00 amunax. Anudarnueckre aMuHBI, X KilacCU(PUKAIMA U1 HOMCHKIIaTypa. AHUJINH,
Kak opraHnuueckoe ocHoBaHue. [lomyuenue aHwinHa w3 HuUTpoOeH3osa. [IpumeHeHue aHWIMHA Ha
OCHOBE CBOMCTB.

AMHHOKHMCJIOTBI. AMUHOKHCIOTHI KaK aM(pOTepHbIE TUPYHKIIMOHAIbHBIC OPraHUYECKUE COCTMHCHUS.
XHWMHYECKHE CBOMCTBA aMHUHOKHCIIOT: B3aMMOJICHCTBHE CO IIEJI0YaMU, KUCIOTAMH U JIPYT C IPYroM
(peakmust mosMkoHaeHcanuu). llenTuaHas cBs3p W nonunenTuabl. [IpuMeHEeHHME aMHHOKHCIIOT Ha
OCHOBE CBOMCTB.

Beaku. [lepBuunasi, BTOpUYHAs, TPETHUYHAs CTPYKTYphl OeikoB. XHMMHUYECKHE CBOIICTBa OEIKOB:
ropeHue, qeHaTypanus, THAPOIN3, IIBETHbIE peakluu. buosornyeckue GyHKIUNU OEIKOB.

Iosmmepsl. benku u noaucaxapuisl Kak OUOMOJIUMEPBI.

[Mnactmaccel.  IlodmydyeHue  MONMMEpPOB — peakuued  MOJUMEpH3AllMK U TMOJIMKOHICHCAIUU.
TepmormiacTuuHbIE U TEPMOPEAKTUBHBIE TU1acTMacchl. [IpeacraBuTenu miuactMace.

Bonokna, ux knaccuduxarms. [lonyaenue BosokoH. OTenbHbIE PEACTABUTEIN XUMHUYECKHUX BOJIOKOH.

IIpakTuyeckue padoTel. AMHHBI. PacTBopeHue 6esikoB B Bojie. OOHapyxeHHe 0eJKOB B MOJIOKE U B
MsCHOM OynboHe. JleHaTypamusi pacTBopa Oellka KypuUHOTo siIla CIHUPTOM, PAacTBOPaMH CoJIeH
TSDKEJIBIX METAJUIOB M ITPH HarpeBaHMU.

HpaKTH‘leCKlfle paﬁoTbl. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha I/II[CHTI/I(I)I/IKaI_II/IIO OPraHNYCCKUX
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coeaquHennil. Pacnmo3zHaBaHue 1m1acTMacc U BOJOKOH.

JdemoHcTpanuu. B3aumonencrsue amMmuaka M aHWIMHA C COJSHOW KHUCIIOTOM. Peakuus aHwimHa ¢
OpoMHOIl BomOM. Jloka3aTenbCcTBO Hanmuuusl (YyHKIMOHAJIBHBIX TIPYNI B pacTBOpax aMHHOKHUCIOT.
PactBopenue u ocaxzaenue Oenkos. L[BeTHble peakiuu OenkoB. ['opeHne NTUYbEro mnepa U LMIEPCTIHON
HUTH.

IIpodpunbHbie U nNpodeccHOHAIHLHO 3HAYUMBbIE 3JJIE€MEHTHI COJAep:KaHusl. AMHHOKAIpPOHOBas
kucnoTa. KanpoH Kak mpencTaBUTENb MOJHAMHUIHBIX BOJOKOH. Mcmonp3oBaHue THIPOIN3a OCIKOB B
npombiieHHOCTH. [lomuBuHMWIXKIIOpUA, oauTeTpagTopaTUieH (Teduion). denonodopmanbaeruaHbie
mwactMaccsl. Lemnynoua. [IpoMeliieHHOE TPOU3BOACTBO XUMHUYECKUX BOJIOKOH

CamocrosiTesibHast paboTa 00y4arOIIMXCS. 4
AMMHMaK U aMHHBI - OECKHUCIOPOAHBIE OCHOBAHHSA. AHUJIMHOBBIC KPAaCUTEIH: UCTOPUS, IPOHU3BOJCTBO,
MepCHeKTHBAa. AMHUHOKHUCIIOTHI - aM(OTepHbIE OPraHNYECKUE COSTUHEHUS. AMUHOKHCIIOTHI - «KUPITHYUKI
0enKkoBbIX MoJNeKyn. CHHTeTHYecKMe BOJOKHA Ha aMHUHOKHCIOTHOM ocHoBe. <« Ku3Hp 3TO cmocob
CYIIECTBOBaHUS OEJIKOBBIX Tell...» CTPYKTYphI O€Ka U ero IecTpyKTyprpoBanue. buonornueckue GpyHkmm
6enkoB. benkoBast ocnoBa mmmynurera. CIIMJl u ero mpodunaktuka. Jledpurur Oenka B NHIIEBBIX
MPOAYKTAX M €To MPEOJI0JICHIE B paMKax riI00aIbHOH IMPOIOBOIBCTBEHHOM MPOrpaMMbl. XUMUS B OUOTIOTHS
HYKJIEMHOBBIX KHCJIOT.

JAnddepennnpoBaHHbIi 3a4eT 1

BCEI'O: 78

s xapakmepucmuxu yposHs 0c80eHUsl y4eOH020 Mamepuaia UCHONb3VIOMCs cledyiouue 0003HAYeHUsA!

1. - 03HAKOMUTEJIbHBIN (y3HABaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpOaYKTUBHBIN (BBIIOJIHEHUE AEATEILHOCTH MO 00pa3Ily, MHCTPYKIUHU WK MO PYKOBOACTBOM )
3. - MPOAYKTUBHBIN (IUIAHUPOBAHKUE U CAMOCTOSITENIbHOE BBITIOJHEHUE JICATEIBHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJOBMUS PEAJIM3ALIMA YUYEBHOM JUCIUTLIMHBI

3.1. Tpe6oBaHus K MUHUMAJbHOMY MaTepPHAJbHO-TeXHHYECKOMY 00ecre4yeHn o
Peanuzanus mporpamMMbl IUCHHUILTHHBI TpeOyeT HAIWYHs y4eOHOTro KabuHeTa M J1abopaTopuu

XUMHUU.

O6opynoBanue ydeOHOro KaOMHETa 1 J1abOpaTOPHH:

- [10Ca/I0YHbIE MECTA 10 KOJUYECTBY 00YyUarOIIUXCS;

- pabouee MecTo IpenoaaBares;

- IEMOHCTPALIMOHHBIN CTOJI;

- BBITSDKHOM 1IKaQ;

- yueOHO-HATJIAIHbIE TOCOOMS | JIabopaTopHOe O000pYyIOBaHUE: TEPUOJAUYECKAs] CHCTEMa
xuMuueckux 35eMeHToB .M. MenaeneeBa, psii HanpsHKEHU METAIIIOB, PSIT AJIEKTPOOTPUIATEBHOCTH
HEMETAJIJIOB, TalJlHIla PaCTBOPUMOCTU COJIEH, KUCIOT M OCHOBAaHUI B BOJE, IUIAKaThl MO 0OIIeH U
HEOPraHMYeCKOM XWUMHUHM, IUIAKAThl IO OPraHWYECKON XUMHH, XHMHUYECKas TOoCyla, XUMHYECKHe
peakTUBbI, JabOpaTOpHbIE BECHl M pa3HOBECHl, KoyeKuuu: «MeTamibl», «['OpHBIE TOPOIBI»,
«[ImacTmacchl ¥ BOJIOKHA», MOJIEIM OPTaHUYECKUX BEIIECTB

Texnuueckue cpeacTBa 00ydeHuUs:
- UHTEPAaKTUBHAs JI0CKA C JIMIIEH3MOHHBIM MPOTrpaMMHBIM 00eCIIEYeHUEM U
MYJIbTUMEIUATIPOEKTOP.

3.2 YcjaoBus peaju3anuu nporpamMmmbl ¢ aunamu OB3

- B mensx moctymHOCTH TOMydeHHs] 00pa3oBaHWS IO 0Opa3oBaTENBLHBIM IPOrpaMMaM

WHBAIHAIAMH U JIUI[AMH C OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 310poBhsi KIIK oGecrieunBaercs:

- 1) 17151 MHBAJIMIIOB W JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI TIO 3PCHHIO:

- — pasMmelleHue B JIOCTYIHBIX JUIS OOYYalONIMXCSI, SIBJISIOIIUXCS —CICIBIMU  HJIH

C1aboOBHIAIIMMH, MECTaX M B alallTUPOBAHHON popMme (C y4eToM MX O0COOBIX MOTPEOHOCTEH)

CIpaBOYHOM WH(GOPMAIMK O pacHucaHWU YYeOHBIX 3aHATUH (MHPOpManMs AOHKHA OBITh

BBITIOJTHEHA KPYITHBIM PeNIbe(HO-KOHTPACTHBIM MIpU(PTOM (Ha OSIIOM KT JKeITOM (OHE);

- — MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIECTO 00YJArOIIEMYCsl HEOOXO0IUMYIO TIOMOIIIb;

- — o0ecrieyeHre BhIITyCKa allbTCPHATHBHBIX (DOPMATOB MEYATHBIX MATEPUATOB (KPYITHBIH

mpudt unm ayauodaiisl);

- — olecrniedyeHUe JOCTyIa OOYYaIOUIerocCs, SBJISIONICTOCS CIICNBIM M HCIOJB3YIOIICTO

co0aKy-TIOBOBIPS, K 3JJAHUI0 aKaJICMUHU;

- 2) JUTsi ”HBAJTUAOB U JIUII C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBS IO CIIYXY:

- — DyOnmvMpoBaHKe 3BYKOBOW CIIPaBOYHOW MH(OpPMALUU O PacIUCaHUU YUEOHBIX 3aHITHIMA

BU3YyaIbHOU (YCTaHOBKA MOHUTOPOB C BO3MOXKHOCTBIO TPAHCISIMHN CYOTUTPOB (MOHUTOPBI, UX

pa3Mepsl U KOJIMYECTBO HEOOXOIMMO OTPEEIISATh C YIETOM Pa3MepOB MOMEIIEHUS));

- — o0ecrieueHne HaANIEKAIMMHU 3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHUS MHMOPMAIIH;

3) nns MHBAIWAOB U JIMIl C OTPAHUYEHHBIMU BO3MOXXHOCTSMHU 370POBbsI, UMEIOIINX HAPYIICHHS

OTIOPHO-JIBUTATEIPHOTO  ammapaTa, MaTepHallbHO-TEXHUYECKUE YCIOBHS JOJDKHBI  O0ecIeuyuBaTh
BO3MOHOCTh OECTPEMATCTBEHHOTO JOCTyna OOydJalomuxcsi B y4eOHbIe IMOMEIICHHS, CTOJIOBBIE,
TyaJIeTHBIE U JPYTHUe TOMEIICHUS, a TAK)Ke MPEObIBAaHUS B YKa3aHHBIX TOMEIIEHUAX (HATHMYUE TaH TyCOB,
MOpy4YHEH, paCIIMPEHHBIX IBEPHBIX TIPOEMOB).
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3.3. UudopmanmnonHoe odecneyeHne 00yueHust
Ilepeuens pexkoMeHAyeMbIX Yy4eOHBIX u3AaHmii, VHTepHeT-pecypcoB, JA0NMOJHHUTEIBLHOI
JINTEPATYPbI
OchosHble UCMOYHUK:
1. Iaopuensu O.C. Xumust my1st mpoeccrii U CreIMATLHOCTEH €CTECTBEHHO-HAYIHOTO MPOQHIIS. —
M.: Axagemus, 2017
HononnumenvHvle UCMOYHUKU:

1. 1.boromonosa, M. B. Heopraumueckast xumus: YdaeOHoe nocobue / boromonosa W.B. - Mocksa :
Anmpdpa-M, NTHOPA-M, 2016. - 336 c. (ITPO®Ums) ISBN 978-5-98281-187-5. - Tekct
anektpoHHblid. - URL: https://znanium.com/catalog/product/538925 (mata oOpameHus:
02.09.2017). — Pesxxum octyna: mo HOIMUCKE

3.4 Cneundukanus y1e0HO-MeTOAMIECKOr0 KOMIIJIEKCA

Ne HaumeHnoBanue KoaunuectBo Tun HocuTesst

1 Pabouas nmporpamMma 1 DJICKTPOHHBIN

2 CranpapT o CnenuaJbHOCTH 1 DNIeKTPOHHBIN

3 3akoH 00 00pa3oBaHUU 1 DNEeKTPOHHBIH

4 KoMIIeKT o1leHOYHBIX CPECTB 1 DJIEeKTPOHHBIN

5 PaznaTtounblii mMatepual, MpUMEpHbIE BapUAHTHI 30 DJIEKTPOHHBIH
3alaHui JUIs 3a4€Ta, DK3aMeHa bymakHbIi

6 KommyekT mpe3eHTalui K JeKIusIM 1 DJIeKTPOHHBIN

7 MeTtoanueckre peKOMeHJAIMK K MPaKTUIECKUM, 1 DJIEKTPOHHBIH
J1a00paTOPHBIM padoTaMm,

8 Y4eOHO-HATIAAHBIC IMOCOOMS: TEePHOAMYCCKAsT 25 [TeuarHble U31aHUA
cucrema x.3. J[.M. MenzaeneeBa; pacTBOPUMOCTb
KHUCJIOT, COJIEH, OCHOBAHWM; pPsA HaIPSDKEHUS
METaJUIOB.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ANCIHUIIJIMHBI

KoHTposb U olieHKa pe3ysbTaTOB OCBOCHMS AUCLUIUIMHBI OCYILECTBISAETCS IPENoJaBaTesieM B
mporecce MPOBEACHUS NPAKTUYECKUX 3aHATUH M J1IaOOpaTOpHBIX pabOT, TECTHPOBAHUS, a TaKXKe

BBITIOJIHCHU L O6y‘-IaIOHII/IMI/IC$I WHIUBUAYAJIbHBIX 321[[21HI/II>1, ITIPOCKTOB, HCCHGI{OBaHHﬁ.

Pe3yabTaThl 00yueHus ®opMbI U METOAbI
(ocBOEHHBbIE YMEHUS, YCBOEHHbIE 3HAHUS) KOHTPOJISl M OLlEeHKHU
pe3yabTaToB
o0yueHust
Ymenua:
Ha3bIBaTh M3YUCHHBIC BEIIECTBA MO «TPUBHAIBHOW» WM MEXIYHAPOIHOM MPaKTUYECKHE
HOMEHKJIATypaM; 3aHITUS
OTIPENIETISATh BAJICHTHOCTh M CTENEHb OKUCIICHUS XMMHUYECKHX JJIEMEHTOB, TH MPaKTUYECKHE
CBS3M B COCIWHEHUSX, 3aps]l HOHA, TMPOCTPAHCTBEHHOE CTPOCHHE | 3aHATHA,
KPUCTAJUTMYECKOM PEIIeTKH, XapakTep Cpeabl B BOJHBIX PAaCTBOPAX,
BOCCTAHOBUTEIb, HATIPABJICHHE CMEIIICHUSI PABHOBECHS IO BIUSHUEM Pa3Jiny]
M30MEpPbl M TOMOJIOTH, MPUHAJJICKHOCTh BEIIECTB K pa3HbIM KJlaccaM HeEO]
OPraHWYECKUX COCIUHECHHH; XapaKTep B3aUMHOTO BIMSHUS aTOMOB B MO]
peaKkuii B HEOPraHMYECKOW U OPraHUYECKON XUMHUH;
XapaKTepu30BaTh S-, P-, J-DJIIEMEHTHI N0 UX MOJOKeHHI0 B [lepromuyeckoi | TecTUpoBaHUE
cucreme JI. WM. MengeneeBa, oOmmpe XWMHYSCKHE CBOWCTBA METAJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKHMX M  OPraHUYECKUX
COCIMHEHUH; CTPOCHHME W  CBOMCTBA  OPraHMYECKUX  COCAMHEHUM
(yrneBoaopoioB, CIUPTOB, (HEHOJOB, AIBJCTHAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHUCJIOT M YTJIEBOJIOB);
OOBSCHATh 3aBHCHMOCTh CBOMCTB XHMHUYECKOTO 3JI€MEHTa W 00Opa30BaHHBIX KOHTPOJIbHAS
UM BeniecTB oT noJsioxkenus B Ilepumogmyeckoit cucreme JI.M. Mennaeneena; pabora,
3aBUCUMOCTh CBOMCTB HEOPraHMYECKHX BEIIECTB OT UX COCTaBA U CTPOCHHUS, MPaKTUYECKHE
MIPUPOTY XUMHUYECKOH CBSI3U, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT 3aHATUS
pasnmuuHbIX  (AKTOPOB,  PEAKIIMOHHOW  CIHOCOOHOCTH  OPTraHUYECKUX
COCIMHCHUH OT CTPOCHUSI X MOJICKYJI;
BBITIOJTHATh XUMHUYECKAM OKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX | TECTUPOBAHUE
HEOPraHMYECKHMX M OPraHUYECKUX BEIIECTB, TOJYyYECHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIIMXCS K H3y4EHHBIM KJIacCaM COSAMHEHUH;
MIPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMYiIaM U YPABHEHHUSAM PEaKIuii; MPaKTUYECKHE
3aHATUS
OCYILIECTBIISITh CAMOCTOSITEIbHBIA IMOMCK XMMHUYECKOW uHpopManuu ¢ CaMOCTOSITEIbHAs
UCIIOJIb30BAHMEM  PA3JIMYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAy4YHBIX U paborta
HAyYHO-TIOMYJISIPHBIX HW3JIaHUHM, KOMIBIOTEPHBIX 0a3 JMJaHHBIX, PECYpCOB
HHTepHeTa); UCIOIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHU I 00paboOTKH U
nepenayd XUMu4d. HHGOPMaIlMU U €€ MPEJICTaBICHUs] B pa3TUYHbIX (hopMax;
WCIOJIb30BaTh TMPUOOpPETCHHbIE 3HAHWS W YMEHUS B MPaKTHYECKOU WHUBUIyaJIbHbIE
NESITeNTbHOCTH M TIOBCEIHEBHOW KU3HU: JUIsl TIOHMMAaHHUS TJOOANbHBIX | TBOPUYECKUE 3aJaHUS
mpo0seM, CTOAIIUX Mepe]] YeT0BEUEeCTBOM: IKOJOTHUYECKHUX, SHEPTeTUIECKIX
U ChIPbEBBIX;
O0OBSCHEHUS! XUMUYECKUX SIBICHUH, MPOUCXOAIIUX B MPUPOJE, OBITY U Ha WHUBUIyaJIbHbIE
MIPOM3BO/JICTBE, HIKOJIOTHYECKH I'PAMOTHOTO NOBEACHUS B OKpYKAIOLIEH Cpesie; | TBOPUYECKHUE 3a/IaHUs
OLIEHKM BJIUSHUS XUMHUYECKOTO 3arpsi3HEHUs OKpYXKaroluled Ccpeabl Ha | HCCIeAoBaTeNbCKas
OpraHW3M YeJOBeKa WU JpPyrue >KMBBIE OpPraHU3MbI, 0€30MacHOil paboOThl C pabota
BEII[ECTBAMU B JIA0OPATOPHH, OBITY U HA TIPOU3BOJICTBE;
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ONpEENEHUsI BO3MOXHOCTU IPOTEKAHMsSI XMMHUUYECKUX IIPEBpaALICHUN B

MMPAKTUYCCKUC

pPa3NUYHBIX YCIOBHSIX W OICHKHM WX TIOCIEACTBHMA, pacro3HaBaHUS U 3aHATHS,
UICHTHU(HUKAIIMY BaXXHEHIIUX BEIIECTB W MAaTEPUAIOB, OICHKM KadecTBa | TECTUPOBAHUE
MMUTHEBON BOJBI M OTICIBHBIX MHIIEBBIX MPOIYKTOB, KPUTUYECKOU OIEHKU

JOCTOBEPHOCTH XUMHUYECKOW HWHGPOpPMAIUU, IMOCTYMAIOIICH W3 Pa3IMdHBIX

HCTOYHUKOB.

3Hanusa:

POJIb XUMUU B €CTECTBO3HAHUH, €€ CBS3b C IPYTUMH €CTECTBCHHBIMU HAyKaMH, TECTUPOBAHUE
3HAYCHUE B )KU3HH COBPEMEHHOTO OOIIECTBA;

BaXKHEHIIINE XUMHUYECKNE IIOHATHS: BEIIECTBO, XUMUUECKHAIN DJIEMEHT, aTOM, MIPAKTHYCCKUE
MOJIEKYJIa, Macca aTOMOB M MOJICKYJI, HOH, PaJIuKal, aJuIOTPOIHs, HYKITUIbI U 3aHATHS,
W30TOMNBI,  aTOMHBIE S-, P-, J-opOuTaim,  XUMHUYECKas  CBs3b, TECTUPOBAHUE,

AJIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTD, CTCIICHb OKUCIICHUS, TUOPU T3 AIIHSI
opOuTanel, MpoCTpaHCTBEHHOE CTPOCHHUE MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM Ta3000pa3HBIX BEIIECTB, BEMIECTBA MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO  CTPOCHHS, KOMIUICKCHBIC COCIUHCHHS, JUCTICPCHBIC
CUCTEMBI, WCTHHHBIC  PACTBOPBI,  JJICKTPOJMTUYECKAS]  JTUCCOIIMAIIHS,
KHCIIOTHO-OCHOBHBIC PEAKIIMH B BOJHBIX PAacTBOPAX, THAPOIU3, OKHCICHUE H
BOCCTaHOBJICHUE, 3JICKTPOJIM3, CKOPOCTh XUMHUYECKOW PEaKIUU, MEXaHU3M
peaKkuu, Karajau3, TEIUIOBOM J(PQPEKT peakuu, DHTAIBIHUSA, TEIUIoTa
oOpa3oBaHUs, DHTPOIHUS, XHMHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS,
VTICPOJHBIA CKeNeT, (yHKIIMOHAIBHAS TPYITa, TOMOJIOTHS, CTPYKTYPHAs U
MPOCTPAHCTBCHHAS W30MEpPHs, WHIYKTHBHBIA W ME30MEpHBIA 3(PQeKTsl,
anekTpodwi, HykIeodua, OCHOBHBIC THIIBI PEAKIMA B HEOpraH. M
OPraHN4eCcKO XUMHH;

KOHTpOJIbHas paboTa

OCHOBHBIC 3aKOHBl XHMHH: 3aKOH COXPAaHEHHS MacChl BEIECTB, 3aKOH MPaKTUYECKHE
MOCTOSIHCTBA cocTaBa BemiecTB, [lepuonnueckuit 3akon [[.M. Menneneena, 3aHATUS
3akoH ['ecca, 3akoH ABoraapo;

OCHOBHBIE TEOPUHM XUMHHU;, CTPOCHHUS aToMa, XUMHUYECKOW CBSI3H, TECTUPOBAHUE
ANEKTPOJUTUYECKOW  JTUCCOIMAIIMU, KHUCJIOT W OCHOBAaHUM, CTPOCHHS MPaKTUYECKHE
OPraHWYECKUX M HEOPTraHMYECKHX COCIWHECHHM (BKIIOYAs CTEPEOXHUMHIO), 3aHATUSI
XUMHUYECKYI0 KHHETHKY B XUMHUUYECKYIO0 TEPMOIUHAMUKY

KJIaccu(PUKaIMI0 W HOMEHKJIATYpy HEOPraHMYECKUX M OPraHuYeCKUX TECTUPOBAHUE
COCIUHCHUH;

MIPUPOJIHBIE UICTOYHUKH YTJIEBOJIOPOJIOB M CIIOCOOBI X NEPEPabOTKH; TECTUPOBAHUE
BEIIECTBA W MaTepHUalbl, IIMPOKO HCIOJIb3yeMble B IMPAKTHKE: OCHOBHBIC TECTUPOBAHUE

METaJUIbl U CIUJIaBbl, TpaduT, KBapll, MUHEpAJIbHbIC YI0OpEHUs, MUHEpaIbHbIE
Y OpraHUYecKUe KUCIIOTHI, IIEI0YH, aMMHUAK, YIIIeBOIOPObI, (PEHO, aHUIIHH,
METaHOJI, TAHOJ, TUJICHTJIUKOJIb, TIHLIEPUH, (JOpMaNbIeri, aleTanbAeriu,
alleTOH, TIIOKO03a, caxapo3a, Kpaxmall, KIeT4yaTKa, aMUHOKHUCIIOTHI, OENKH,
MCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, MJIACTMACChl, XHUPbI, MblJa M MOIOIINE
CpeICTBa.

23




JIMCT UBMEHEHUI U JONNOJIHEHW,
BHECEHHBIX B PABOYYIO [IPOTPAMMY

Ne HU3MCHCHUA, JaTa BHCCCHUA U3MCHCHUA, Ne CTpaHUIIbl C ©3SMCHCHUEM ;

BbLJIO CTAJIO

OcHoBaHHE:

HOI[HI/ICI) JIMIA BHECIICTO U3MCHCHUA
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