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1. MACIIOPT PABOYEN NPOIrPAMMbBI YUEBHOHN JUCHUIIJIAHBI
OYIbB.0S «XXUMMUSA»

1.1. O6s1acTh NpuMeHeHus1 padoveil IPOrpaMmbl
PabGouass mporpamMma y4eOHOW IUCHUIUIMHBI SBJSIETCS 4YacThio pabodyeit

OCHOBHOM Mpo¢ecCHOHANIBHON 00pa30BaTeIbHONW MPOTPAMMBbI B COOTBETCTBUM C
OI'OC no cnenuanbHocTH  15.02.08  «TexHoJOTUS  MAIIMHOCTPOEHUS,
yKpylHeHHas rpymma crenuanbHocter 150000 «MamuHaocTpoeHue.

[Iporpamma o6mieoOpa3oBaTeabHOM  y4eOHOW  JAMCHMIUIMHBI  «XHAMHUS»
IpelHa3HaueHa Uil H3y4YeHHs B NPO(PECCHOHAIBHBIX  00pa30BaTEIbHBIX
opranmzanuax CIIO, peanusyronx o00pa3oBaTeNbHYIO IPOTrpaMMy CpPEIHETrO
obmero oOpa3oBaHMsi B TIpeAesiax OCBOEHHS OCHOBHOH 00pa3oBaTesIbHOM
nporpammel CIIO (OOII CIIO) nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHUs TpPH
IIOJITOTOBKE CIELUAINCTOB CPEAHETO 3BEHA.

Pabouas nporpamMma y4eOHOM TUCIMILIMHBI MOYKET OBITh HCITOJIB30BaHA JIJIS
U3YUYCHUS XHMHH B YUYPEKICHUIX CPEIHErO Npo(EeCCHOHAILHOTO 00pa30BaHUS,
peanu3yronmx 00pa3oBaTEIbHYI0 TMPOrpaMMy cpeaHero (TMOJIHOT0) OOIIero
oOpa3oBaHUs, MPHU MOJATOTOBKE KBAIH(PHUIIUPOBAHHBIX Pab0OYMX M CIECIUATHCTOB
CpeIHETOo 3BCHa.

N3ydyeHne Kypca MOCTPOCHO C yYE€TOM HEOOXOAMMOIO BCECTOPOHHETO
pPa3BUTHUSL JIMYHOCTU CTYJIE€HTA, M BKJIIOYAET OCBOCHUE 3HAHUW, OBJIAJCHUE
YMEHUSAMHU W  HAaBBIKAMH, pa3BUTHE  MO3HABATEIIBHBIX  WHTEPECOB,
WHTEJJIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM, BOCIHMTAHUE U UCIIOIb30BaHUE
MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEIHEBHOM JKU3HHU.

1.2. OOmas xapaxkrepucTtuka Yy4deOHoii aucuuiuiuabl OY/IBB.0S
«XuMHUA»

[Iporpamma pa3paborana B cooTBeTcTBUU ¢ Ilpukazom MuHucTEpCcTBa
oOpa3zoBanuss U Hayku P® ot 17 mas 2012 r. Ne 413 «OO0 yTBepkacHUU
beaepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro 00LIero
oOpa3zoBaHus» (C H3MEHEHUSMH U JONOJIHEHUSMH) W HE MPOTUBOPEUUT
CJIEIyIOLIUM HOPMaM, 3aKPEIUIEHHBIM 3aKOHOIaTEIbHO:

- U.2 c1.26 KoHnctutyuuu PO;

-U.3 c1.14 ®3 No273 ot 29.12.2012r. «O6 oOpazoBanuu B POy,
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- [Tucemo denepanbHOM CyKObI IO HAA30PY B cepe 00pa3oBaHMs U HAYKH
oT 20.06.2018r. Ne05-192;

- Meroandeckue peKOMEHJAIMU M0 peaau3aiuu o0011eo0pa3oBaTeIbHOM
noarotoBku B pamkax OIIOII CIIO (mucemMo MuHuctepcTBa oOpa3oBaHUsS U
Hayku Poccuiickoit ®@eneparnuu ot 17 mapra 2015 1. Ne06-259 ¢ momomHeHUSIMHA
2017r.);

- Ilucemo MunHMCTEpCTBa 00pa3oBaHus UM Hayku YUensOmHCKOM 00jacTu OT
16.07.2020r. Nel1202/7560 «O mpernonaBanuu y4eOHOTO MpeaMeTa «XUMHUS» B
Ha4yaJIbHOM O0IIeM 00pa3oBaHUM U «XUMHS» B OCHOBHOM / cpeiaHeM oOIiemM
oOpa3zoBaHUU B 00111€00pa30BaTENbHBIX OpraHu3anusIx YerassOMHCKoM 00jacTu B
2020-2021 yyebHOM romy»;

- [Iucbmo MuHnuctepcTBa obpazoBanusi U Hayku YensOuHCKOUM 00s1acTh OT
20.07.2020r. Nel1202/7639«0O npenogaBaHuM Y4YEOHBIX MPEAMETOB «XUMUS» Ha
YPOBHE HAYaJIbHOTO OO0HIEro oOpa3oBaHUs U «XHMHS» Ha YPOBHE OCHOBHOIO
obmero W cpeaHero oOmero o00pa3oBaHMM B 00IIE00pa30BaTEIbHBIX
opranuzauusx Yensounckoi odnactu B 2020-2021 yueOHOM romy».

1.3. MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOW mNpodeccHOHAIbHOM

o0pa3oBaTeIbHOM NMPOTrPAMMBI:

CornacHo «PexoMmeHmanusiM 1o peanuszauu 00pa3oBaTEIbHON MPOrpaMMBbl
cpenHero (IOJHOro) oOImero oOpa3oBaHUsS B 00pa30BATEIIBHBIX YUPEIKICHUIX
HaYaJIbHOTO MPO(ECCUOHATLHOTO U CPEAHET0 MPO(PECCHOHATLHOTO 00pa3oBaHus B
COOTBETCTBUM C (hefepanbHbIM 0a3uCHbIM Yy4YE€OHBIM IUIAHOM M TNPUMEPHBIMU
y4eOHBIMM TIJTaHAMHM JUIsl 00pa3oBaTeNbHbIX yupexaeHuid Poccuiickoin @enepanum,
peanm3yIomMx MporpaMMmbl  oOmero oOpa3oBaHus» (mucbMmo JlemaprameHTa
rOCyJapCTBEHHOW TMOJIMTUKU M HOPMATHUBHO-TIPABOBOTO PETYJIUPOBaHUS B chepe
obpazoBanusi MwunoOpHayku Poccum ot 29.05.2007 Ne 03-1180) «Xumwus» B
YUPEKICHUSIX CPEJIHETO po(hecCOHATLHOTO oOpa3oBaHMs (manee —
CIIO)uzyvaercss ¢ yderoM Tnpoduias TmojaydaemMoro mnpodhecCHOHAIBHOTO
oOpa3oBaHUs.

1.4. llesim M 3a4a4M JUCHUIIMHBI — TPeOOBAHUS K Pe3yJibTATAM OCBOEHUS
AUCUMIIUHBI:

[IpumepHast nporpaMMa OpUEHTUPOBAHA HA IOCTUKEHHE CIIEIYIOIINX LIEJICH:



® OCBOCHHE 3HAHUM O XMMMYECKOM COCTaBILIIOLIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAKHEHIITUX XUMUYECKUX MTOHATUSIX, 3aKOHAX U TEOPUSIX;

e OBJaJIecHHEe YMEHHUSIMHU I[PUMEHATH MOJyYCHHBbIC 3HAHUS M OOBSICHEHUS
Pa3HOOOpA3HBIX XUMHUYECKUX SIBICHUH W CBOMCTB BEIIECTB, OLICHKU POJIU
XUMUHA B pAa3BUTHH COBPEMEHHBIX TEXHOJOTHM M TOJYYEHUH HOBBIX
MaTepUaJIoB;

e pa3BUTHE II03HABATEJBbHBIX HHTEPECOB U  HMHTE/NIEKTYaJbHBIX
CIOCOOHOCTEH B MPOIECCE CAMOCTOATEIBLHOTO MPUOOPETEHUS XUMUYECKIX
3HaHUU C HCIIOJIb30BAHUEM PA3IUYHBIX MCTOYHHUKOB MH(OpPMAIMH, B TOM
YHUCJI€ KOMIBIOTEPHBIX;

e BOCHUTAHHE YOEKIEHHOCTH T[IO3UTUBHOW pOJIM XUMHUUA B KU3HU
COBPEMEHHOI0  O0IIEeCTBA, HEOOXOJMMOCTH XHMHYECKM TI'PaMOTHOIO
OTHOILIEHUSI K COOCTBEHHOMY 3JI0POBBIO U OKpY>KaloIlIel cpelie;

¢ MNpPUMEHEHHEe TNOJYYEHHbIX 3HAHUIM yMeHHil 11  0e30MacHOro
UCIIOJIb30BAaHUsl BEILLECTB W MaTepHaioB B ObITY, Ha IPOU3BOJCTBE U B
CEJIbCKOM XO34WCTBE, JJIA PEIICHUs MPAKTUYECKHUX 337a4 B MOBCEAHEBHOM
KU3ZHM, Il TPEAYNPEXKICHUS SBICHUN, HAHOCSIIMX BpEl 3I0POBbIO
YeJIOBEKA U OKPYKAIOIIEH cpelie.

B pe3yabrare u3ydyeHHMsi Y4eOHOH  QUCHMINIMHBI  «XHMHD)
00y4YaKOIUICH T0JIKEH

3HATH/TIOHUMATh:

* BaKHelllIMe XMMHMYeECKHEe MOHATHSA: BEIIECTBO, XUMUYECKUN DJIEMEHT, aToM,
MOJICKYJIa, OTHOCHTEIbHBIE aTOMHAs ® MOJICKYJIsIpHas MaccChl, HOH,
QUTOTPOIUS, H30TOMNbI, XHMHYECKass CBA3b, DIEKTPOOTPHUIIATCIHLHOCTD,
BaJICHTHOCTh, CTETICHh OKUCJICHHSI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM
ra3o00pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYJSI[PHOTO M HEMOJIEKYJSIPHOTO
CTPOEHHS, PAaCTBOPBI, DJEKTPOJUT M HEIJICKTPOJUT, DICKTPOIUTHUCCKAS
JTUCCOIIMAITNS, OKUCIIUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE,
TerIoBo G EKT peakiuu, CKOPOCTh XHUMHYECKOW peakivuu, KaTajus,
XUMHUYECKOE PAaBHOBECHE, YTJICPOJIHBIN CKeleT, (DyHKIMOHAIbHAS TPYIIA,
WU30MEpHsl, TOMOJIOTHS;

® OCHOBHbI€ 3aKOHbI XHMMHM: COXPaHEHHUS MacChl BEIICCTB, IMOCTOSHCTBA
cocraBa BellecTs, [lepnoanueckuii 3akon J[.11. Menneneesa;

® OCHOBHbIE TEOpPUH XHMMHMH; XUMHUYECKON CBSI3H, JJICKTPOIUTHUECKOM
JTUCCOITMAITIH, CTPOCHHS OPTAaHMYECKUX U HEOPTaHWISCKUX COCTUMHCHUM;

e Ba)KHeiilllMe BellecTBA M MAaTepHAJbl: BUKHCHUIINE METALIBI W CILIABHI,
CEepHasi, COJITHAsI, a30THAsI U YKCYCHAsl KHCIIOTHI;, OJIarOpOHBIC Ta3bl, BOJIOPOI,
KHUCIIOPOJI, TajJOTeHbl, IIEJIOYHbIE METAJJIbl, OCHOBHBIC, KHCJIOTHBIE H
aM(OTEpHBIC OKCHUIBI M TUAPOKCHIBI, IIEJIOYH, YTJICKUCIIBIA U YrapHBIA Ta3bl,
CEepHHCTBIH Ta3, aMMHUaK, BOAa, NPHPOJHBIA Ta3, MeETaH, J3TaH, JSTHUJICH,
alleTWICH, XJIOPH HATpHs, KapOOHAT W THAPOKAPOOHAT HATPHs, KapOOHAT W
dbocdar kanapIys, OSH30J, METAHOJI U ATAaHOJ, CJI0XKHBIE d(PUPHI, )KUPBI, MbLIA,
MOHOcCaxapuabl (TII0K03a), Jucaxapu/bl (caxaposa), mojaucaxapubl (Kpaxman
W ICJUTI0NI03a), AaHWJIWH, AaMUHOKHCJIOTHI, O€JIKH, WCKYCCTBEHHBIE W
CUHTETHUYECKHE BOJIOKHA, KAyUyKH, TIACTMACCHI;



B pe3yabTare 0CBOCHHMS IUCHUILIUHBI 00y4AIOUIUIICS 10J2KEH YMETh:

HA3bIBATH: HM3YYCHHBIC BEIIECTBA IO TPHUBUAIBHOW WM MEXIyHAPOIHOM
HOMEHKJIaType;

onpeneasATb: BAJICHTHOCTb M CTENEHb OKHCIECHUS XMMHUYECKUX DJIEMEHTOB,
TUIl XUMHUYECKON CBSI3M B COEJUHEHUSX, 3apsi HMOHA, XapaKTep Cpeabl B
BOJAHBIX pacTBOpaXx HEOPraHWYECKUX W  OPraHUYECKUX COEAUHEHUH,
OKHCJIUTENb U BOCCTAHOBUTEIb, IPUHAJICKHOCTh BELIECTB K pa3HbIM KilaccaM
HEOPIaHWYECKUX U OPraHMUYECKUX COECANHEHUN;

XapaKTepU30BaTh: D3JIEMEHThl MajbIX IEPHOJOB 10 MX IIOJOXKEHUIO B
[lepuonnueckoii cucreme .M. MenneneeBa; oOumpe XMMHUYECKUE CBOWMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX
COEIMHEHMI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX
Y OPraHUYEeCKUX COECTUHEHUMH;

O0BSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS,
OPUPOAY XUMHUYECKOW CBSI3U (MOHHOM KOBAJEHTHOW, METAJUIMYECKOW H
BOJOPOJIHOM), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIHH U TOJIOKEHHUE
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

BBINOJIHATH XMMHMYECKHH JKCIIEPUMEHT: II0 PAClO3HABAHUIO BaKHEHIIUX
HEOPraHWYECKHUX U OPTraHUYECKUX COCAUHEHUN;

NPOBOAMTH: CAMOCTOSITENIbHBIM TOUCK XUMHYECKOM HHGpOpMauuu ¢
UCIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3IaHUM,
KOMIBIOTEPHBIX 0a3  JaHHBIX, pecypcoB HHTepHeTa); HUCHOIB30BaTh
KOMITBIOTEPHBIE TEXHOJOTUU JJii OOpabOTKM M MepeAadyd XUMHUYECKOM
MH(pOpMAIUK U €€ MPEJCTABICHUS B Pa3IM4HbIX (OpMaX;

CBSI3BIBATH: M3YUYCHHBIA MaTepuall €O CBOeW  mpodeccHOHaIbHOM
NEATENBHOCTBIO;

pelaTh: pacyeTHbHIE 3a7]a4i [0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSM;

HCIOJIb30BATHL NPHOOPETEHHbIE 3HAHMS M YMEHHS B NPAKTHYEeCKOUH
NeSITeJIbHOCTH U NMOBCEIHEBHOM KU3HU:

JUTSE OOBSICHCHHUSI XUMUYECKHUX SIBJICHUH, TIPOUCXOASAIINX B IPUPOJIC, OBITY U Ha
TIPOM3BOICTBE;

ONPEICIICHUS BO3MOXKHOCTH IPOTCKAHUS XUMHUYECKUX IPEBpAICHUN B
Pa3IMYHBIX YCIOBHSX U OLIEHKH UX ITOCIICICTBUH;

9KOJIOTHYECKU TPAMOTHOTO TIOBEJICHUS B OKPY KAFOIICH Cpe/Ie;

OLICHKH BJIMSIHUS XHMHYECKOTO 3arps3HEHHUS OKPYJKAIOMICH Ccpeabl Ha
OpraHH3M YejioBeKa U JAPYTHe KUBbIC OPTraHU3MBIL;

Oe3omacHoro oOpaimeHus] ¢ TOPIOYMMH W TOKCHYHBIMH BEIISCTBAMH U
J1a060paTOPHBIM 000PYAOBAHUEM;

IPUTOTOBJICHHSI PAcTBOPOB 3aJlaHHOW KOHIICHTpAIM B OBITYy W Ha
IIPOU3BOJICTBC;

KPUTHUYECKOH  OIIEHKM  JIOCTOBEPHOCTH  XHMHYCCKOH  HMH(OpMaIWH,
MOCTYTAOIICH U3 pa3HbIX HCTOYHHKOB.



1.5 Koin4yecTBO 4acoB Ha OCBOEHME NPOrPAMMBI M CHUIIIMHBI:
e MakcumanpHas yuyeOHast Harpy3ka - 108 gacos,
e Bcero 3augTuii - 72 yaca, B TOM 4YHCIIE:

TEOPETUUECKOTo 00yueHus: - 46 9acos,

71a00paTOPHBIX U MIPAKTUYECKUX 3aHATHN - 26 9acoB;

® CaMOCTOATCIbHAasA pa60Ta - 36 yacos.



2. CTPYKTYPA H TIPUMEPHOE COJEPXAHUE YYEBHOM

TV CHUIIIAHBI

2.1. O0bemM yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

. O0bem B

Buna yuyeoHoii padoThI

yacax
MakcumasbHas yueOHAas HArpy3Ka 108
Bcero 3ansaTuii

72
B ¢dopme npakTHYECKOM MOATOTOBKH -
B TOM YHCJIE:
TEOPETUUCCKOE OOyUCHHE 46
MIPAKTUYECKUE 3aHATHUS 26
CamocrosiTeibHas padora 36

B ToM unciae

IIpomexyroyHnas arrecrauuss B (popme audPpepeHUPOBAHHOIO
3a4era







2.2. TemaTuveckuii JIaH U cogep:kanue yueoOHoun mucuunmabl OY/IBB.05S « Xumus»

HaumeHoBaHue pa3iesioB U TeEM Conep:kaHue y4eOHOIro MaTepuaJia, 1a00paTOPHbIe U IPAKTHYECKHUE O0bem YpoBeHb
padoThl, caMOCTOATEIbHAsA padoTa 00y4aroIMXCcst 4yacos OCBOCHHS
1 2 3 4
PA3JIEJI 1. O0mas u HeopraHu4eckass XuMHusl.
Tema 1.1. Coneprkanue yueOHOro MaTepuaia
OcHoBHBIC XUMHYECKHE IOHATHS H 1 | Bewecrso, atom, Monexyita, XuMHUeCKHiT 3MEMEHT. 2 1
3aKOHbI XMMHH
2 Annotponust. IIpocTeie U cl10KHBIE BELLIECTBA. 1
3 | KauecTBeHHDI 1 KONMYECTBEHHBII COCTAB BEIECTB. XUMHYCCKHE 3HAKU U 2
bopMyIbI.
4 | OrnocurenbHas 1 MoJieKyJsipHas macca. KosnnuecTBo BeniecTna. 2
> | 3akon COXPAHEHHUs MAcChl BEMIECTB. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILIECTB. 1
3akoH ABOraJpo U CIEJCTBUS U3 HETO.
6 | Pacuersl Ha HAaXOXIEHHE OTHOCHTEIBHOI MOJIEKYJISIPHOM ~ Macchl, 2
OIPEEIIEHNE MAaCCOBOM J10JIM AJIEMEHTOB B CJIOKHOM BEILIECTBE.
JTaboparopHbie padOTHI -
[IpakTueckue 3aHsATHS -
KoHTposibHBIE paOOTEI -
CamocrosrtenbHas pabora ooyuaronuxcst Nel Pacuersl Ha HaxoxkaeHue 1
OTHOCUTEJIBHOM MOJIEKYJIIPHON MacChl, OIIPEIETICHIE MacCOBOW JOIN 3JIEMEHTOB
B CJIOKHOM BellecTBe. PelieHne pacueTHbIX 3a71a4 [0 XUMUYECKUM YPaBHEHHSIM
Tema 1.2. Coneprkanue yueOHOro maTepuana 2




Iepuoauyeckuii 3aK0H U
nepuonvecKas cucremMa
JI.A.MeHesieeBa B CBeTe
COBpPEMEHHBIX NMpPeACTABJIEHHUI 0

1 Otxpeitue .M. MenneneessiM [leproauueckoro 3akona. Ilepunoanuecknii
3akoH B (hopmynupoke [[.1.Menneneea. CoBpemeHnHasi popMyIHpOBKa
NEPUOAUYECKOI0 3aKOHA.

2 1
CTpOeHHH aToMa [Tepuoandeckas Tadyuia rpaduIecKkoe H300paKeHUE MEPUOTNIECKOTO

3akoHa. CTpyKTypa MepHOANIECKON TaOIUIIBI: TPYTIIIBI, TIEPUOIBI

S | ATOM — CIIOJKHAS 9aCTHIIA, PO U AJIEKTPOHHAst 000s10uka. M30Tomsbl. 1

4 | Crpoenne 2meKTPOHHBIX 060IOUEK ATOMOB IEMEHTOB MAJIBIX IEPHOJIOB. 1
Oco0eHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB. DJIEMEHTOB
0O0JIBILINX NTEPUOJIOB

° | Iousitie 06 opOuTaNsAX. DNEKTPOHHBIE KOH(PUTYPALIUU aTOMOB XUMHYECKUX 12
AJIEMEHTOB.

6 3HaueHue IEepPUOJUYECKOr0 3aKOHa U IMEPUOJIUYECKOM CUCTEMBI 3
xuMuueckux onemeHtoB Jl.M.Menneneesa nns  pa3BUTUS  HAayKH W
MOHUMaHHS XUMHYECKOH KapTUHBI MHpA.

JlabopaTopHbie padOTHI

[IpakTueckue 3aHATHS

KoHTponbHbIE paOOTEI

CamocrosiTenpHas padota o0yvaromuxcs No2. 3

Kuznp u TBOpUeckas aearenbHocTh .M. MenneneeBa. 3HadyeHHe OTKPBITUS

NEPUOANYECKON CUCTEMBI M IEPUOJUYECKOI0 3aKOHA B HAYKeE.

Tema 1.3 Copepxanue yueOHOro Marepuaia
Xumuyeckas cBsizb. CTpoenue T = il
Bunsl xumudeckoil cBa3u




BellecTBa MexaHu3m 00pa3oBaHUs Pa3HBIX THIIOB CBS3H

3 Kpucramnnueckue  pemérku.  CBOHCTBa  BEIIECTB € Pa3HBIMU
KPUCTAJUIMYECKUMU PEIIETKAMU.

4 ArperatHble COCTOSIHUS BEILIECTBA U BOJOPOIHAA CBA3b. TBEPOE, XKUAKOE U
razoobpasHoe cocTtosHHs BemecTB. Ilepexox BemecTBa U3  OJHOTO
arperaTHOro COCTOsIHM B Apyroe. Bogopoanas cBs3b.

© | Uncrsle BemectBa i cMecu. [IoHsTHE 0 CMeCH BemecTs. [ OMOreHHbIe 1
reTEPOreHHBIE CMECH.

6 | CocraB cmeceii: 0o0bEMHAs M MaccoBas HONHM KOMIOHCHTOB CMECH,
MaccoBas J0JIsl IPUMECE.

7 Hucnepcusie cuctembl. JlucnepcHas ¢daza W JUCIIEPCHOHHAS cpeja.
Krnaccudukanus qucrepcHsix cucteM. [IoHATHE 0 KOJUIOUMIHBIX CHCTEMaX.

JIabopaTopHbIie pabOThI

[IpakTrueckue 3aHATHS

KonTtposbHbIe pabOTHI

CamocTtosrenbHas padota o0yuaromuxces Ne 3. [1nazma — ueTBEpTOE COCTOSTHUE

BEILECTBA.

Tema 1.4. Conepxanue yueOHOro Marepuaia
Bona. Pa"“%%"ééé?ﬁfﬂp?;““T“qecm‘ﬂ 1 Boga kak pacTBOpuTENh. PacTBOPpMMOCTHL BemlecTB. HachlleHHEIE,

HEHACBIIICHHBIC, NEPECHIIEHHBIE PAaCTBOPBL. 3aBUCHMOCTh PAaCTBOPHUMOCTH
ra3oB, JKUJKOCTEH 1 TBEP/BIX BEIIECTB OT Pa3IUYHbIX (DAKTOPOB.

2| MaccoBast 10J1st pacTBOPEHHOTO BELIECTBA.

3

DNEKTPOIUTH U HEIJIEKTPOIUTHI.




DNEeKTpOIUTHYECKAs qUccoluanus. MexaHu3Mbl 3J1EKTPOITUTUYECKOM
JUCCOLMALINN JUIsl BEIIECTB C PAa3JIMYHBIMU BUJIAMU CBSI3U.
I'mppatupoBaHHBIE U HETUAPATUPOBAHHBIE HOHBI.

© | CTeneHb >EeKTPONHTHYECKOi aucconuamyn. CHIbHEIE U Cabbie
AIIEKTPOJIUTHI

6 | OcHOBHBIE MOMOKEHHS TEOPUH HITEKTPOTHTHICCKON THCCOLHAIIHH.

7

KI/ICJIOTBI, OCHOBAHHA U COJIK KAK 3JICKTPOJIUTHI.

JlaGopaTopHbie pabOThI

ITpaktuueckoe 3anstue Nel. IIpuroroBiaeHue pacTBOpoB 3alaHHON
KOHIICHTpALlUU

KonTposbHbie pabOThI

CamocrosarenbHas padbora oOy4aromuxcs Ned. .I'py0oaucnepcHbIe CUCTEMBI.
[TpumeHeHue CycnieH3uil U 3MyJIbCUIl B TPOMBILIEHHOCTH

CamocrostenpHas padora ooyuaromuxcst Ne5. Perenue 3a1a4 Ha mepexo1 oT
OJTHOTO CTII0c00a BBIPAKECHHS KOHIICHTPAIIUH K IPYyTOMY

Tema 1.5.

Knacenpukanus Heopranu4ecKux
coeJUHEeHHIl U UX CBOHCTBA

Cooeporcanue yuebno2o mamepuana

il

Kucnotel u ux cBoiicrBa. Kucnorsl kak QJICKTPOJIUTBI, UX KJIaCCI/I(I)I/IKaI_[I/ISI
IO pa3JINYHbIM ITPU3HAKAM. XHMHYECKHE CBOMCTBA KUCIIOT B CBETE TECOpUun
BHGKTPOHHTHHGCKOﬁ JUCCOoMaInu. OCHOBHBIE  CHIOCOOBI MOJIYUCHUA
KHCJIOT.

OcHoBaHMsI KaK DJIEKTPOJIUTHI, HUX KIacCHPHUKAIUSA [0 PA3IUYHBIM
npu3HakaM. XHMHYECKHME CBOMCTBA OCHOBAaHMM B CBETE TEOPHUH
ANEKTPOIUTHYECKON  aucconanud. OCHOBHBIE CIOCOOBI  MOTYyYCHHS
OCHOBaHHI.

Comu kak 35ekTponuTsl. Cou cpeiHre, KUCIbIE H OCHOBHBIE. XUMUYECKUE
CBOMCTBA U CITOCOOBI TIOJIYYSHHS COJIeH




4 I'mpponus coment.

o Okcuabl cojneoOpa3ymolue U HecoyieoOpasyloliue; OCHOBHBIE,
amM(OTepHbIE U KUCIOTHBIE. XMMUYECKHE CBOWCTBA H MOTyYCHHE.

JlabopaTopHbie pabOTHI

ITpakTrueckoe 3ansaTue Ne2. OCHOBHBIE KJIaCChl HEOPraHUYECKHUX BEIIECTB.

[Ipaktuueckoe 3ansitue Ne3. HcmbiTaHue pacTBOPOB COJIEM HHAMKATOPAMU.
I'mpponus coment.

[TpakTrueckoe 3ansatue Ne 4. Peakiiun HOHHOro oOMeHa.

KoHTpoiibHBIE Pa0OTEI

CamocrosTenpHas pa60Ta O6y‘laI-OH_II/IXC${ Ne6 Pemenue PaCUYCTHBIX 3a1a4

CamocrostenpHas padora ooyqaronuxcst Ne 7 Hanmcanue ypaBHeHUi,
WUTIOCTPHUPYIOLIUX CBOMCTBA HEOPraHMYECKHX BEIICCTB

CamocrositenpHas padora ooyvaronxcst Ne 8 ['maponn3 HeopraHUIecKux
BEILIECTB

CamocrostenpHas padora ooyvaronuxcst Ne 9. Peakin HOHHOTO 0OMeHa.

Tema 1.6.

XuMUYeCKHe peaKkiuu

Coneprkanue yueOHOro maTepuana

1 Knaccudukanmst XaMUIeCcKuX peakiiiid.

2 Karanutnueckue peakiumu.

3 O0patumble ©  HeoOpaTUMble, TOMOI€HHbIE M  TEeTEpOreHHBIE,
HK30TEPMHUECKHE U DHHAOTEpMHUYECKHE peakiuu. TerioBod 3ddekt
peaxkuy, TepPMOXUMUYECKIE YPABHEHHUS.




4 OKHCIUTEIIFHO-BOCCTAaHOBUTEILHBIC pCaKkmuu. CrereHn OKHCJICHUA,
OKHCJIUTCIIb U BOCCTAHOBUTCIIb.

o Meron  snekTpoHHOro  OamaHca Ui COCTABJIEHUS — ypaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKLUi

6 CkopocTh XMMMYECKUX PEAKIHUil. 3aBUCHUMOCTb CKOPOCTHM peakUuid OT
pa3nuYHBIX  (DAKTOPOB:  MPHUPOABI  pEArupyrOIIMX  BEIIECTB, X
KOHLEHTpAllUK, TEMIEpaTyphl, IOBEPXHOCTH COIPUKOCHOBEHUS U
MCII0JIb30BaHUs KaTaJanu3aTOpPOB

JlaboparopHbie pabOThI

[TpakTnueckoe 3anatue Ne 5.3aBUCHUMOCTh CKOPOCTH PEAKLMHM OT Pa3IUYHBIX
¢dakTopoB

KoHnTponbHbie paboThl

CamocrosrenpHas padora o0yuaromuxces Nel0. [anpBaHOIIIacTHKA HA
METAJIITyprUYeCKUX MPeANpUsTUIX 00J1acTi

CamocrositenbHas pabota oOydarommxcs Nell. Xumuueckoe paBHOBECHE H
CIOCOOBI €r0 CMEIIEHUS

Tema 1.7.

MeTajiibl 1 HEMETAJLJIbI

Coneprkanue yueOHOro maTepuania

1 | OOuwme cBenenus o Meramiax. llomokeHue MeTamsioB B NEPUOAMYECKOMN
cucTeMe U 0COOCHHOCTH 3JIEKTPOHHOTO CTPOEHHS UX aTOMOB

2 | Meramumdeckas cBsa3b. Kpucrammnaeckoe cTpoeHHEe METAIOB

3 | Meramnbl B coBpeMeHHON TexHUKe. CrutaBbl. CIUTaBbl YepHBIC W I[BETHEIC.
Komno3unmonHsle Matepuaisl




4 | Xumuyeckass U DJIEKTPOXMMHYECKas KOPPO3US METaUIOB. 3allluTa OT
Koppo3uu. MHruOuTOpHI

5 | O630p MeTaIOB IO IPyMIIaM 1
6 O6mme crocoObl moiaydeHus MeTamuioB. l[loHsATHE O MeTaTypruu. 12
[MupomeTammyprus, THAPOMETAILUTYPTHUS U 3ICKTPOMETAILTYPIrust
2
7 Hemeramiael. OcoOGHHOCTH CTpOEHHS aTOMOB. 3aBHCHMOCTb CBOMCTB
raJIOr€HOB OT UX MOJIOXKEHUS B IEPUOINYECKON CUCTEME
2
8 OKUCIUTENIbHBIE M BOCCTAHOBUTEIBHBLIE CBOWCTBA HEMETAJUIOB B
3aBUCHMOCTH OT UX TOJOXEHUS B PsIAy DIEKTPOOTPULIATEIHHOCTH.
O600mmenue no pazaeny «Heoprannueckass Xumus»
JlaGopaTopHbie pabOThI
[Tpaktrueckoe 3ansaTue Ne 6. O6mme cBoiicTBa MeTaiuioB. CBOWCTBA aTFOMUHUS 3
U €r0 COeIUHEHNI
IIpakTuueckoe 3anstue Ne 7. CBoiicTBa kene3a U ero COEUHEHUN. 3
KauecTBeHHbIE peakliiM Ha KEIe30
KonTponbHbie paboThI
CamocTtosarenbHas pabota o0yuatomuxces Ne 12. Mertanisl B COBpeMEHHOM 3
TEXHUKE.
CamocTtosrenbHas padora o0yuatonuxcs Ne 13. CruiaBel uepHbIe U [IBETHBIE 3
CamocTtosarenbHas padora oOyuatonuxcs Ne 14, Kommo3unnoHHbie MaTepUabl. 3
XuMHUEcKasi U JIEKTPOXUMUYECKAs] KOPPO3Us METAIUIOB. 3allUuTa OT KOPPO3HUH.
HNHruburopsl
3

CamocrosrenbHas padora ooyuaronuxcst Nel5. Posib MeTanioB B ©CTOpUU




yesioBeuecTBa. Mcropust 0Te4eCTBEHHON METalIy PrUH.

CamocrositensHas padora ooyuaronuxcst Nel6. OxkucnurensHo-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB

CamocrositenbHas padora odydarontuxcs Nel7. PereHue pacueTHbIX 3a/1a4

PA3JEJI 2. Opranuyeckasi XumMusl.

Tewma 2.1. Coneprkanue yueOHOT0 MaTepuaa
OcHOBHBIE 10JI0KEHHS TCOPUH _
CTpOeHHsI (X)raﬂnqeclmx coenqunenmii | 1 | [Ipeamer opraHudeckoi xuMuH. [IpUpojHBIE, WMCKYCCTBCHHBIE U
.M.Bbytaeposa

CUHTCTUYCCKUEC OPraHru4CCKUEC BCHICCTBA. CpaBHeHI/IC OpraHU4YCCKUX H
HCOPraHN4YCCKUX BCILICCTB.

2 | Teopus cTtpoeHus opranudeckux coeaunenuii A.M.bytiepoBa. OcHOBHBIE
IIOJIOKEHUS TEOPUH CTPOCHHUS .

3 | M3omepus u n3oMepbl. XUMUYISCKUE POPMYITBI 1 MOJICITH MOJICKYJI B
OPraHNU4eCKON XUMHH

4 | Knaccudukanusi OpraHi4ecKuxX COeIMHEHUH M0 CTPOEHUIO YIIePOJIHOTO
CKeJIeTa U HAINYUIO (YHKIIMOHAJIBHBIX TPYIIIL.

5 | 'oMOJIOTH ¥ TOMOJIOTHS

6 | Hauana nomenknarypst IUPAC

7 | Knaccuduxanus peaknuii B OpraHuueckodl Xumuu( MPUCOSAUMHEHHUS,
OTIIEIUICHHU S, 3aMEIICHUSI, N30MEPHU3ALIH )

JlaGopaTopHbie paboThI

[Tpaktuyeckoe 3anstue Ne 8. Kimaccudukaius opraHu4eckKux coeIMHEHHH 1o
CTPOEHUIO YTJIEPOIHOIO CKEJIeTa U HAJTMUUIO ()YHKIIMOHATIBHBIX TPYIII.




KonrtpomnbHbie paboThl

CamoctosrenpHas padora o0yuaromuxcs Nel8. )Ku3Hb U 1eATEIBHOCTh

A.M.bytnepoBa

CamocrostenpHas pabora ooyqaromuxcs Nel9 Knaccudukanus peakimii B
OPraHUYecKOil XUMHU

Tema 2.2.
Yraesoaopoasl
1 UX NPUPOIHBIC HCTOYHUKH

Coneprxkanue yueOHOro MaTepuana

1

AJIKaHBI: TOMOJIOTUYECKUI pAaa, U3OMEpUA 1 HOMCHKJIATypa. XUMHYECKHE
CBOMCTBa aJIKaHOB (METaHa, ITaHa): TOPEHHE, 3aMEIlCHHE, PA3JIOKCHHUE,
neruapupoBanue. [[puMeHeHne aKaHOB Ha OCHOBE CBOMCTB

AJKeHBI. DTUJICH, €r0 MOJIyYeHHE (JIerHAPUPOBAHUEM ITaHA,
JenoauMepu3alrei monusTuiera). ['oMmonoruueckuii psiji, u3oMepus,
HOMEHKJIaTypa alKEeHOB. XMMUYECKHE CBOMCTBA ATHIIEHA: TOPEHUE,
KaueCTBEHHbIE peakinu (o0eciBeUrBaHe OPOMHOM BOJIBI U pacTBOPa
NepMaHraHaTa Kaiuus), TuApaTanus, nonuMmepusanus. [Ipumenenue stuneHa
Ha OCHOBE CBOMCTB

Huens! u kayuyku. [loHaTHE U [UeHaX Kak yriieBOJOpoAax ¢ AByMS
JBOMHBIMU CBA3SIMU. CONpsKEHHBIE TUEHbl. XUMUYECKHUE CBOKCTBA
OyranueHna-1,3 u uzonpena: odeciBeurnBaHrue OPOMHOM BOJIBI 1
MoJuMepur3anus B Kayuyku. HaTypalbHbIN U CHHTETHYECKHUE KayUyKH.
Pe3nna

ATKUHBI. ALIETUJICH: XUMHUYECKHE CBOMCTBA: TOPEHHE, 0OCCIIBEUNBAHNE
OpOMHO¥ BOJIBL.IO IPUCOSTMHEHUE XJIOPOBOAOPO/IA U THAPATAIINS.
IIpuMeHeHne aneTnaeHa Ha OCHOBE CBOMCTB. MeKKIIaccoBast H30MEPHS C
alKagueHaMH

Apenbl. beH3071, XuMHUUYecKre CBOMCTBA:TOPEHUE, PEAKITUY 3aMEIIICHHUS.
[TpumeneHue OeH3071a HA OCHOBE CBOMCTB




IIpupoaHbIE HCTOYHUKH YIVIEBOXOPOAOB. IIpupoanslii ra3: cocras,
IIPUMEHEHUE B Ka4eCTBE TOIINBA

7

Hedts. CoctaB u nepepabotka nedru. [leperonka negru. Hedrenpomayks

JlaGopaTopHbie pabOThI

[TpakTueckoe 3ausatue Ne 9. [IpupoaHbie WM HACBHIIICHHBIE YTJIEBOAOPOIBI.

[Tpaktueckoe 3austue Ne 10. [IpupoiHbie HCTOYHUKH YTIEBOIOPOIOB.

KonTponbHbie paboThl

CamocTosrenpHas padora odydatomuxcst Ne 20. Pemenue 3aga4q

CamoctosrenpHas padora oOydatomuxcs Ne 21. JTueHbI 1 KaydyKH.

HatypanbHbli U CUHTETHYECKUI Kay4yyK. Pe3una

CamocTrosrenpHas padora oOydatonuxcst Ne22. PenieHne pacyeTHbIX 3a/1a4 110

TEME «yTJIEBOIOPOIBI»

CamocrositensHas padota ooyuaromuxcst Ne23. JKoJIOTMUecKre aCeKThI

HCIIOJIB30BAHUA YIIJICBOAOPOAHOI'O ChIPbA.

Tema 2.3.
Kucaopoacoaep:xkamme
OpraHuvyecKue coeTuHeHUsI

Coneprxkanue yueOHOTo MaTepuana

1

Cnuptel. [lonydyeHue »sTaHOna OpOKEHHEM TINIIOKO3bl M TUIpaTanuei
sTiiieHa. ['uiapokcunpHas rpynna kKak (¢yHKnuoHanbHas. Ilonsrue o
IpelelbHBIX OJHOATOMHBIX CIHUpPTaX. XHMMHUYECKHE CBOMCTBA JSTaHOJA!
B3aMMOJICIiCTBHE C HaTpueM, oOpa3oBaHHE MPOCTBIX U CIOXKHBIX A(PUPOB,
OKHCJIEHHE B anbjaeruia. lIpumeHeHue »TaHONa Ha OCHOBE CBONCTB.
AJTIKOTOJIM3M M €ro MOCIEACTBUS U NIPEAYIIPEKICHUE

FJ'II/II_ICpI/IH KaK IpeACTABUTCIIb MHOT'OAaTOMHBIX CITMPTOB. KauecTBennas
pCaKknus Ha MHOT'OAaTOMHBIC CITUPTHI. HpI/IMCHCHI/IC T CPpHUHA




Denon. Pusnyeckue U XUMHUUYECKHUE CBOMCTBA. B3anMHOE BIIMSIHUE aTOMOB B
MoJieKye (peHoma: B3auMOJICHCTBUE ¢ THAPOKCUIOM HATPHUS U a30THOMN
kucnotoil. [I[pumeHenne ¢eHosia Ha OCHOBE CBOMCTB

Anpnerunsl.  Ilonstue 00 anpaerugax. AJsbIerugHas Tpymma Kak
dynkunonanbHas. @DopManbIeru]y M €ro CBOHCTBA: OKUCIECHUE B
COOTBETCTBYIOIYO KHMCIIOTY, BOCCTAHOBICHUE B COOTBETCTBYIOIIUN CIUPT.
ITosyyeHne  anbaeruioB  OKUCICHHEM  COOTBETCTBYIOLIMX  CIUPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBONCTB

KapOonossie kucnotsl. [Tonstue o kapOoHOBBIX kucinoTax. KapOokcunpHast
rpynmna Kak ¢GyHKIHOHaJIbHas. I'oMonornyeckuii psii npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [TomyueHne kapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbJIETUI0B. XMMHUYECKHUE CBOMCTBA YKCYCHON KHCIIOTHIL:
o01I1e CBOKWCTBA ¢ MUHEPAILHBIMU KUCJIOTAMHU M PEAKIHS STEPUPHKAIHH.
IIpuMeHeHne yKCyCHOM KHUCIOTBI HA OCHOBE CBOMCTB. BrIcine KupHbie
KHCJIOTBI Ha IPUMEPE NAIBMUTUHOBOM W CTEAPUHOBOU

Crnosxuble 3¢upsl 1 xupsl. [lomyuenue cinoxxHbIX 3(UpoB peakueit
stepudukanmu. CrnoxxHble 3¢upsl B IpUpoie, uX 3HadeHue. [Ipumenenue
CJIOHBIX 3(pMPOB HA OCHOBE CBOICTB

Kupsl kak crnoxxuble 3¢upsl. Knaccudukanus ;xupoB. XuMuyeckue
CBOMCTBA KUPOB: THJIPOJIN3 U THIPUPOBAHNE KUJIKHUX KUPOB. [I[puMeHeHne
JKUPOB Ha OCHOBE CBOMCTB. Mbu1a

YrneBoasl. YTIIeBoabl, TpH KiIaccu(UKaIUs: MOHOCaXapH bl (TITFOK03a,
bpykTO3a), nucaxapuibl (caxapos3a) U moiarcaxapusl (Kpaxman u
EJUTION03a)

['mroko03a — BemecTBo ¢ IBOMCTBEHHON (DyHKIIMEN — albJAeruA0CIUPT.
XVMHYECKHE CBOWCTBA IIIOKO3bl: OKUCIIEHHE B INIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, ciupTOoBOE OpokeHue. [IpuMeHeHue TioK03bI




Ha OCHOBE CBOWCTB

10 | 3naueHue yrieBoJ0B B XKHUBOU NMPUPOJE U KU3HU ueroBeka. [loHsaTue o
peakIusIX MOJMKOHACHCAIIUU U THIPOJIN3a Ha IPUMEPE
B3aUMOINPEBPAILICHUI: TIIIOK03a -MIOJIUcaXapu/l

JlaboparopHbie pabOThI

[IpakTrueckoe 3ansaTue Ne§. XuMuueckrue CBOMCTBA KUCIOPOICOACPKAITUX
OPraHUYECKUX COCTUHEHUI

ITpaxTrueckoe 3anstue Ne 11. CBoiicTBa KUCIOPOIOCOAECPKAIIMX OPTaHUUSCKIX
COEJIUHEHMIA.

KonTponbHbie paboThI

CamocTtosarenbHas pabora oOyuatomuxcs Ne24. DtaHon — Benuuaiiiiee 61aro u
CTPAIITHOE 3J10. AJIKOTOJIU3M H €ro npopuIaKTHKA.

CamocrosrenbHas padora ooydatronuxcs Ne25. Pemenue 3agau no reme
«Cnupte»

CamocrosrtenbHas pabora ooyqaronuxcs Ne 26. Perenue 3a1a4 1o reme «
Amnpaerunsl. KeToHBI»

CamocrosrtenbHas pabora ooyqaromuxcs Ne 27, [Ipon3BoACTBO CEPHOM KUCIOTBHI
Ha JIECOXUMUYECKOM ITPOU3BOJICTBE B I'. Amla

CamocrosrtenbHas pabora odyqaromuxcs Ne28. Mpuia — npolisioe, HacTosIIEe,
Oymytiee.

CamocrosrenbHas padora ooyqaronuxcs Ne29. CHHTeTHUECKHEe MOIOIIHE
CPEICTBA; JOCTOUHCTBA U HEOCTATKU

CamocrosrtenbHas padora ooyqaromuxcs Ne 30. buonornyeckoe 3HaueHue




YIJIEBOJOB

CamocrositenbHas padora odyuaromuxcs Ne 31. Pemenue 3a1au

Tema 2.4.
A3oTconepxaime
oprannveckue coennueHus. [loaumepsnl

Copepxanue yueOHOro Marepuasa

1

AMMHEL: TTIOHATHE 00 aMUHAaX. AJ'II/I(baTI/ILIeCKI/IC adMHUHBI, UX KJ'IaCCI/I(l)I/IKaI_II/IH
N HOMCHKJIaTypa. AHI/IJ'II/IH, KaK OpraHH4€CKOE€ OCHOBAHHUC. HOHy‘IeHI/IC
AHWJINHA U3 HI/ITp06€H30J'Ia. HpI/IMCHeHI/Ie AHWJIMHA Ha OCHOBE CBOICTB

AMUHOKHUCIOTHI KaK aMm(poTepHble AUPYHKIIMOHAIBHBIE OPraHUYEeCKHEe
coequHEHMA. XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT: B3aNMOJICHCTBHE CO
IeJI0YaMu, KUCIIOTaMH | C JIPYT C IPYroM (peakius MoJIMKOHACHCAIUN ).
HCHTI/IIlHaﬂ CBs3b U ITOJIUIICIITUABI. HpI/IMeHeHI/Ie AMHWHOKHCIIOT HAa OCHOBC
CBOMCTB

benku: cTpyKTyphl O€7IKOB, XUMHUYECKHE CBOMCTBA OEIKOB: TOPEHHUE,
JICHATYpaIys, THAPOJIU3, IIBETHBIC peakiuu. bronorudeckne GyHKINN
OeNKoB

[Tonmumeps! benku u nonurcaxapupl Kak OMONOIUMEPDI

IInactmaccel. [TonydeHne monumepoB peakuen NoJIuMepUu3aluy U
MOJIMKOHAEHCAaUU. TepMOoIIacTUUHbIE U TEPMOPEAKTUBHBIE TIIACTMACCHI.
IIpencraBurenu miactMace

Bonoxkna, ux knaccudukanus. [lomydenne BomokoH. OTenbHbIe
MPEACTABUTEN XUMHUECKUX BOJIOKOH. OO00IIIEHHE 0 KYypCy
«Oprannueckas XUMHsD
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Hrorosoe 3ausartue

JlaGopaTopHbie pabOThI

[Tpaktudeckoe 3anstue Ne 12.CBoiicTBa O€JIKOB.




[Tpaktuyeckoe 3anstue Ne 13. CuHTE3UpYIOIIHE BBICOKOMOJIEKY IS PHbIE
COEIMHEHUS.

KonTponbHbie paboThl

CamocrostenpHas padora odydaronuxcs Ne32. [I[pumeHeHrne aMUHOB 1
CamocrosrenpHas padora o0yuaromuxcst Ne33. [IpuMeHeHne aMHHOKHCIIOT B 1
MUIIEBOM MTPOMBIIICHHOCTH, MEIUIIUHE, YKUBOTHOBOJICTBE PETHOHA
CamocTosrenpHas padora o0yuaromuxcst Ne34. Pons 6€7TKOB U HYKJICHHOBBIX 1
KHCJIOT B XXU3HEIEATESILHOCTH OpraHu3Ma
CamocrostenpHas padora ooyqaromuxcs Ne35. buonorunueckue GpyHKIuN 1
OCIIKOB
CamocrositensHas pabora ooyuatonuxcst Ne36crionp30BaHne MOTMMEPOB B 1
MamMHOCTpoeHU . [ImacTmMacchl 1 KOMITO3UTHI: B3I B OyayIee

Bcero: 108

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yU€OHOT0 MaTepualla UCIOJIb3YIOTCS CIeyIoIIne 0003HaYeHNUS:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBIOIHEHUE IEATENBHOCTH 110 00pa3Ily, HHCTPYKLUH UJIH 10T PyKOBOJICTBOM)

3. - HpO,Z[YKTI/IBHHﬁ (HJIaHI/IPOBaHI/Ie " CaMOCTOATCIIBHOC BBITTIOJIHCHUC ACATCIbHOCTH, PCUICHUC Hp06J'IeMHBIX 33.,[[2[‘-1)




3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI JTUCHUTIJIMHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0

Peanu3anuss mporpaMMbl JUCHUIUIUHBI TpeOyeT Hamuuus ydeOHOro KaOWHeTa XUMUH,

MacCTEpCKHX - He TpeOyeT; JabopaTopun -Tpedyer.

O6opynoBanue yueOHOro KabuHera: padodas J0CKa, HATJsAHBIC TocoOus (yu4eOHHKH,
METOIUYECKHE YKa3aHHs K JJabopaToOpHbIM paboTaM, IIaKaThl, MAKEThI, MOJIEIIH, JTa00PATOPHOE
obopymoBaHue, J1labopaTopHasi MOCyaa, HAOOp PEAKTHBOB IO TPYIIaM XPAHEHHs], BBITSKHOMN

mkad, HEHTPAIM30BaHHOE BOJOCHA0KEHHUE K JTAOOPATOPHBIM CTOJIaM).
Texnuueckue cpecTBa 00yueHUs: MyJIbTUMETUNHBIN MPOEKTOP, HOYTOYK, SKpaH.
O6opynoBaHre MacTEPCKO U pabOUKX MECT MAaCTePCKON He MPEAyCMOTPEHO.

Ob6opynoBanue naboparopuii U pabounx mMect adopatopuit: 15

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeuyenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuUi, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOM

JIUTEPATYPbI
OCHOBHBIE UCTOYHUKU:

Jst oOyyarommxcs:

1. FO.M.Epoxun. Xumus : yueOHUK /i cpell. npod. yueO. 3aBeaenuit. M. M3narenbckuii
HeHTp «Axagemus», 2007.

2. IO.M.Epoxun, B.N.®dponos. COopHHK 3aJa4 W yOpaXHEHUH 1o Xumuu (cC
JUAAKTHYECKUM MaTepuaiioM), (yueOHoe nocobue). M. Bricias mkona, 2008.

3. Tabpuansn O.C. Xumus: yueo, s crya. [Ipod. yueb. 3asenennii. M. 2010.

4. Tabpwansn O.C. Xumusi B TEKCTaxX, 3ajayax, ynpaxkHenwsx: yue0. [locobue s
CTyJeHTOB npod. yueOHbIX 3aBeaenuit M.2010.

J1 mpenogaBaTesis:

1. T.I1.Xomuenko, U.I'. Xomuenko. COOpHHUK 3a7a4 MO XUMHUHU JIJIST TIOCTYIAIOIINX B BY3bI.
M.Hosas Bonna , 2009.

2. .Xomuenko. O6mas xumust. M. Hosas Bonna. Onukc, 2009.

3. KO.M.Epoxun.Xumus. Metoandeckoe mocoOue 1o BBIMOTHEHUIO KOHTPOIBHBIX 3aaHUN
JUTSL CTYJICHTOB — 3a09HMKOB CPEJTHUX CIEIUATbHBIX yaeOHbIX 3aBefaeHuit. M.2007.

4. Tabpuansn O.C., OctpoymoB W.I'. Xumus [Tocobue mis nocrynaronmx B By3sl M.2005.

5. Tabpuansa O.C., OctpoymoB WN.I'., OctpoymoBa E.E.Opranmdeckass Xxumusi B TeCTax,
3a1a4ax u ynpaxseHusax. M.2003.

6. IMuuyruna I'.B. Xumus u noBceqHeBHas )XU3HB YenoBeka M.2004.

7. Turoa 1.M. Xumus u uckycctso. M.2007.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

KOHTpOJIB " OLCHKA PE3YJIbTATOB OCBOCHUSA AUCHUIIIMHBI OCYIICCTBIIACTCA MPCIIOJaBaTCIIEM B
mponecce NpoBCACHUA IIPAKTHYCCKUX 3aHATHH U na6opaToprlx pa60T, TECTUPOBaHUA, a TAKKE
BBITIOJTHCHU A O6y‘-IaIOIJ_II/IMI/IC$I HHAUBUYAJIbHBIX 3a1[aHm”1, IIPOCKTOB, HCCHGI[OBaHHﬁ.

PesyabTaTsl 00yyeHus

(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@®@opMBbI 1 METOAbI KOHTPOJISI
U OIIeHKH pPe3yJIbTaToB
o0yueHust

B pesynbrare wu3yueHus yuyeOHOW AMCHUILIMHBI

«Xumus» 00ydaroLUICs T0JKEH

3HATH/TIOHUMATh:

BaXKHEeHIINe XUMHUYECKHE HOHSTHSL: BEIIIECTBO,
XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEJIbHbIE
aTOMHas W MOJIEKYJISIpHas Macchl, HOH, aJIOTPOIHUS,
M30TOIbI, XUMHYECKas CBSA3b, AIEKTPOOTPHULATEIbHOCTD,
BAJICHTHOCTh, CTENIEHb OKUCIIEHHSI, MOJIb, MOJIIPHAs Macca,
MOJIIDHBIH 00BbEM Ta3000pa3HbIX BEILECTB, BELIECTBA
MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHMS,
pacTBOpBHI, AIIEKTPOJIUT u HERJIEKTPOJIUT,
AIIEKTPOJINTUYECKAs] ~ JAUCCOLMALMS,  OKUCIUTEIb U
BOCCTaHOBUTEJIb, OKMCIIEHUE U BOCCTAHOBIJIEHUE, TEIUIOBOU
3pPEeKT peaknuH, CKOPOCTh XHMHYECKOH peaKIiud,
KaTaJlu3, XUMHUYECKOEe PaBHOBECHE, YIJIEPOAHBIN CKeler,
(byHKLIMOHATIBHAS TPy, U30MEPUs, TOMOJIOTHUS;
OCHOBHBIE 3aKOHBl XMMHUHU: COXPAHEHMS] MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa BewlecTB, llepuonnueckuil 3aKkoH
J.1. Menneneena;

OCHOBHBIE  TEOpUHM  XHMHH; XUMHYECKOM  CBS3H,
IIEKTPOJINTUYECKON JUCCOLMAINH, CTpOECHUS
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCAMHEHUI;
BaXHEHMIINE BellecTBA M  MaTepUalbl:  BaKHEHUIINE
METaJIJIbl U CIUIABbl; CEpHasi, COJIIHAsA, a30THAsl U YKCyCHast
KHUCJIOTBI; OJaropofgHble ras3bl, BOJOPOJ, KHCIOPOJ,
TaJIOTEHBI, IEJI0YHbIE METAJIbl; OCHOBHBIE, KUCIOTHBIE U
aMm(poTepHble  OKCHABI M  THAPOKCHIBI,  IIEJOYH,
YIJIEKUCIBIH U YrapHbIM Ta3bl, CEpHUCTBIN ra3, aMMHaK,
BOJA, NMPHUPOJHBIN ra3, MeTaH, 3TaH, JTUJIEH, aleTHJIEH,
XJIOpUJl HaTpusi, KapOOHAT M TUAPOKApOOHAT HATpus,
kapOoHat u (ocdar kanpLus, OEH30J, METAHOJ U ITAHOI,
CIOXHBIE  3(UPBI, KUPBL, MbLIa, MOHOCAXapHJbI
(rmoko3a), aucaxapuisl  (caxaposza), MOJHCAXapuabl
(KpaxMai U IeJUTI0NI03a), aHUIINH, aMUHOKUCIIOTHI, OJIKH,
UCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA, Kay4dyKH,
IJIACTMAcCCH;

B pesynprare OCBOCHHS JTUCIUIIMHBI OOYYarOIIHICS

AOJIKCH YMCTh!

Ha3bIBaThb: H3YYCHHBIC BCHIECCTBA IO TpHBHaHBHOﬁ nin
MCX(HYHapOﬂHOﬁ HOMCHKIJIATYPE,

Tekymuii KOHTPOJIb:

-OIICHMBAHUE  TPAKTUYCCKUX
pabor;

-(ppoHTANBHBII OMPOC;
-TeCTUPOBAHUE.

IIpomeKyTOUHBIN KOHTPOJIb:

-CaMOCTOATEIbHAs
mpoBepouHass ~ pabora  Ha

ypOKe.

W TOroBbIil KOHTPOJIB:

-G depeHNpOBaHHbIH
3a4€r.




ONpENENATh: BAJEHTHOCTb M  CTENEHb  OKHUCIICHMS
XUMHYECKUX JJIEMEHTOB, THI XMMHMUYECKOH CBS3M B
COCIMHEHMSX, 3apsA]l MOHA, XapaKTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX U OPraHUYECKUX COCIMHEHUM,
OKUCJIUTEIb W  BOCCTAHOBHUTENb,  IPUHAIIEKHOCTH
BEIIECTB K pa3HbIM KJaccaM HEOPraHUYEeCKUX U
OPraHUYECKUX COCAUHECHUM;

XapaKTEpPU30BaTh: 3JIEMEHTHl MajblX IEPUOJAOB MO HX
nonoxenntro B Ilepumonmueckor  cucreme  JIM.
MenpeneeBa; o0mMe XUMHUYECKHE CBOMCTBA METAJLIOB,
HEMETAJIJIOB, OCHOBHBIX KJIaCCOB HEOPraHUYECKUX U
OpPraHMYECKUX COEAUHEHMH; CTPOEHHE U XUMUYECKUE
CBOMCTBAa M3YyYECHHBIX HEOPraHWYECKUX U OPraHUYECKUX
COCIIMHECHM;

OOBSACHATB: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa
U CTPOCHHUS, HPUPOAY XMMHUYECKOH CBSI3U (MOHHOMU
KOBAJICHTHOM, METaNINYECKON U BOJIOPOHON),
3aBUCUMOCTh ~ CKOPOCTHM  XHMHYECKOM  peakuuu u
MOJIO)KEHWE XMMHUYECKOI'O pPaBHOBECHS OT pa3IMYHBIX
(hakTOpoB;

BBINOJIHATh XUMUYECKUN 9KCIIEPUMEHT: o
pacno3HaBaHUIO  BaKHEHIIMX  HEOPraHMYECKUX U
OpPraHUYECKUX COCTUHEHUH;

OPOBOJIUTH:  CaAMOCTOSTENIBHBIH ~ MOUCK  XUMHUYECKOH
UH(POPMALIUU C HCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHUKOB
(HayyHO-TIONYJIAPHBIX ~ M3JaHUH, KOMIBIOTEPHbIX 0a3
JTAaHHBIX, pecypcos Wurepuera); HCII0JIb30BATh
KOMITbIOTEPHBIE TEXHOJIOTUH Ul 00pabOTKU U INepeavu
XUMHYECKOH HH(poOpManMu U €€ IMpeliCTaBiIeHUs B
pa3Iu4HbIX (hopMax;

CBSA3BIBATH: W3Y4YEHHBIN MaTepHa co CBOEH
npoeccCuoHANBbHOM e TeNIbHOCTBIO;

pemath: pacyeTHbIE 3aJja4i 0 XUMHUYECKUM (hopMmyrnaM U
YPaBHEHHUSIM,;

HCIIOJIB30BaTh HpI/IO6peT€HHI)Ie 3HaHUA W YMCHHA B
HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTHU U HOBCCHHCBHOP’I KU3H:

IUTsE OOBSICHEHUS XUMHYECKUX SBJICHHM, MPOUCXOISAIINX B
pupo/ie, OBITY U Ha TPOU3BOICTBE;

OTIpE/ICIICHUsT BO3MOXXHOCTH TIPOTCKAHUS XHUMHUYCCKUX
MPEBpAICHA B Pa3MYHBIX YCIOBUAX W OICHKH WX
MOCJIECTBHI;

DKOJIOTMYECKH TPAMOTHOTO TOBEACHHUS B OKpY’KaIOIIEH
cpene;

OIICHKY BJIMSIHUSI XUMHYECKOTO 3arPS3HEHUS OKPY KaOMIe
CpeIbl HA OpraHu3M 4elOoBeKa U JApPyTUe JKUBBIE
OpTaHHU3MBI,

0e30macHOTO OO0paIIeHuss C TOPIOYUMH M TOKCHUYHBIMHU
BEIeCTBAaMH U J1a00paTOPHBIM 000PYIOBAHHUEM;
MPUTOTOBIICHHUSI PACTBOPOB 3a/IaHHOM KOHIIEHTpPAIlMU B
OBITY U Ha IPOU3BOJICTBE;




KPUTUYECKOW  OLIEHKH  JOCTOBEPHOCTH  XMMHYECKOH
UH(OPMaLINH, TOCTYNAIONIEH U3 Pa3HBIX HCTOYHUKOB.
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