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1 ITIACIIOPT PABOYEW ITPOT' PAMMBI JIUCITUTL/TUHBI

1.1 O6/1acTh NPUMeHEeHUA MPOrPaMMBbI
[Iporpamma AWCLMIUIMHBI SB/SETCS YaCThH) MPOrpaMMbl MOATOTOBKH CIEL{MaTUCTOB CpeJHero

3BeHa (IITICC3), cornacio ®I'OC CIIO no crietmanbHocTH 35.02.15 KuHonorus.

1.2 MecTo AUCIMIUIMHBI B CTPYKType MpPOrpamMMbl MOATOTOBKH CIELMa/JINCTOB CpeHero
3BeHa: /uciurummHa (OY/].11) — «Xumusi» (6a30BbIi YPOBEHb) BXOJUT B COCTAB JUCIUILIMH T10
BbIOOPY M3 00si3aTenbHBIX TipeAMeTHBbIX obsacrei TITICC3 no crneruansHoct CITO 35.02.15
Kunonorwus.

1.3 e u 3agaun yuyeOHOM JUCHMIUIMHBI «XMMHS» — Tpe0OBaHUs K pe3y/JbTaTaMm
OCBOEHHS YI/1y0/JIeHHOT0 YPOBHSA y4eOHOM AV CIUTIHHBI:
Cd¢opmupoBars npe/cTaB/ieHus (3HaTh):

3-1 — MecTo XMMHHY B COBPEMEHHOU HayuHOU KapTHHEe MUDa;

3-2 — posb XUMUU B OPMUPOBAaHKH Kpyro3opa U (GyHKI[MOHAILHOM IPAMOTHOCTH UesioBeKa JJist
pelleHNst TPAaKTUYeCKUX 3a/iay;

3-2 — COOCTBEHHYIO TIO3MIIMIO IO OTHOIIEHHIO K XMMUYECKOW WH(OPMALUH, MOJyuyaeMor M3
pa3HbIX UCTOYHUKOB.

yMeThb:

¥-1 — yBepeHHO M0/1b30BaThCsl XUMUUYECKOW TEPMUHOJIOTUEN Y CUMBOJIMKOM;

¥Y-2 — 0bpabatbiBaTh, 0OBSCHSATH Pe3Y/IbTaThl IPOBEAEHHBIX OIBITOB U ZieJlaTh BIBO/bI;

Y-3— ipUMeHsITh MeTO/Ibl TI03HAHUSI TTPY PellleHNH TIPaKTUUYeCKUX 3a/1ay;

¥Y-3— f#aBaTh KOJIMUeCTBEHHbIE OLIEHKU W TPOBOJWTH PacuéThl M0 XUMHUUECKUM (opmynam U
ypaBHEHUSIM;

B/1a/IeTh:

H-1 — B/iafieTb OCHOBOIIOJIATAIOIUMA XUMHUECKUMH TIOHSATUSMH, TeOpHsSIMH, 3aKOHaMu U
3aKOHOMEPHOCTSIMH;

H-2 — OCHOBHBIMM MeTOZAMM HAy4YHOTO TIO3HAHUS, WCIIO/Ib3YeMbIMH B XUMUU: HaOmro/eHue,
OTMcaHue, U3MepeHue, IKCTIePUMEHT;

H-3 — npaBuiaMu TeXHUKHU 6€30MMacHOCTH MPH UCTIOI30BAHUN XUMHUECKUX BEIIleCTB;

3asauu JUCLTIIVHBL:
OCBOeHHMe 3HAHMW 0 XMMHYeCKOW COCTaBJISIFOLLEN ecTeCTBeHHO-HayYHOM KapTUHbI MUPa,

BKHENIINX XMMUYECKHX MOHATUSX, 3aKOHAX U TeOPUSIX;

OBJIa/leHHe YMEeHUSIMH TIPUMEHSTh TOJy4YeHHble 3HaHWs [ 00bsICHeHHs pa3HO0Opa3HBIX
XUMUAYECKUX SIBJIEHUM M CBOWCTB BeLeCTB, OLEHKU POIM XWMHUM B PasBUTHUM COBPeMEHHbIX
TeXHOJIOTWH U N0JIyUeHUH HOBbIX MaTepuaJios;

pPa3BUTHe TMO3HABaTe/JbHBIX WHTEPECOB 1 HHTE/UIeKTYa/IbHBIX CIOCOOHOCTe# B Tpoliecce
CaMOCTOSITE/ILHOTO TIPUOOpeTeHUs XUMMUeCKMX 3HaHUM C MCI0/Ib30BaHUEeM Da3/IMUHbIX
VICTOYHUKOB UH(OpPMaLH, B TOM UMC/Ie KOMITbIOTEPHBIX;

BOCIIUTaHHE YO0eXJAeHHOCTH TIO3WTHBHOW DO/ XMMHH B JKW3HH COBPEMEHHOTO O0O0II[ecTBa,
HEOOXOJVMOCTH XUMHWYEeCKd TPAMOTHOTO OTHOIIEHWs] K COOCTBEHHOMY 3[0POBBIO M
OKpY’Karolller cpefie;

NpUMeHeHHe TOJ/IyYeHHbIX 3HAHUM M yMeHMH /i1 0e3011acHOr0 MCII0/Ib30BAaHUS BEILeCTB U
MaTepuasioB B ObITY, Ha TIPOU3BOJCTBE U B CEeTbCKOM XO3SIMCTBe, /JIsi pelleHusl MPaKTUueCcKuX
3a/jau B TOBCEJHEBHOM >KWU3HU, /ISl TIpeJyNpeX/eHusl SIBJIeHWH, HaHOCSLMX BpeJ 3[0pPOBbIO
YeJI0BeKa U OKpY)Katolllel cpefie.



1.4 PekoMeHAyeMOe KO/IMUECTBO YaCOB Ha 0CBOEHHe NMPOrpaMMbl AUCLUIIIUHBI:
MaKCHUMasbHOM yueOHOM Harpy3ku obOyuatoiierocsi 128 yacoB, B TOM umcIe:
00s13aTe/IbHOM ayJUTOPHOM yueOHOM Harpy3ku obyJarolerocst 78 uacos;
CaMOCTOsITe/IbHOU paboThl 0Oyuarorierocst 50 yacos.

2 CTPYKTYPA Y1 IPUMEPHOE CO/IEP)KAHVE YYEBHOU JIVCITUTIIMHBI

2.1 O0beM yueOHO#M AMCIUIIMHBI M BUABI YU4e0HOH padoThI

O0Bem yacoB

Buj yuebHoOI paboThl Bcero CemecTp Cemectp
Ne 2 Ne_
MakcumasnbHast yuebHast Harpyska (Bcero) 128 128
Oo6si3aTennbHasA ayAUTOPHas yueOHasi Harpy3Ka 78 78 -
(Bcero)
B TOM UHCIJIE: - - -
TeopeTHuecKoe obyueHue 33 33 -
[pakKTUYeCKue 3aHATUS 45 45 -

KOHTPOJIbHBIE PaOOTHI

CamocrosTesibHas pabora o0yuaromierocs (Bcero) 50 50 -
B TOM UHCJIE:
CaMOCTOsITe/TbHOE U3yueHre yueOHOro MaTepHrasia 20 20 -
BBITIO/THEHUE JOMAIIIHEer0 3a/IaHusl 20 20 -
MO/IrOTOBKA K MPAKTUYeCKUM 3aHSATUSIM 10 10 -

Utorosas arrecranus B hopme

JuddepeHpoBaHHbIN
3ayeT




2.2. TemaTHYeCKUH IJIAH U CO/ieP)KaHHE YUeOHOM AMCIUIIMHBI « X UMHA»

Ne No HaumeHoBaHue CopepxaHue yueOHOro MaTepuasa, 1adopaTopHbie padoThl U NpakTHYeckue  O0beM YpoBenn
n/m ceme paspena (TeMbl) 3aHATHS, CAMOCTOATe/IbHAsA padoTa 00yJaromuxcsi, KypcoBasi padora (IpoekT) 4YacoB 0CBOEHUA
cTpa y4eOHoH
TO/MI3
AVCIHMILIMHBI
(Mopys1)
1 2 3 4 5 6
1 II Baegenue 0,5/0
HayuHble MeTO/ibI T03HAHKS BeLeCTB U XMMUUECKUX SIBJIeHUH. PoJib 5KCrieprMeHTa ¥ TeOpUU B XMMUU.
Pa3zpen 1. Oprannueckass Xumms
2. II Tema 1.1. OcHOBHBIE IOHATHSA OPraHUYECKOW XUMHUHM M TeOPHUsi CTPOEHHS OPraHuYeCcKHX COeJMHeHHN
3. II Tema1.1.1. Copepxanue yde0Horo marepuana I[loHstre 00 opraHwueckom BeiectBe W 1,5/0 2
ITpegmer OpraHMuecKon XxvMuW. KpaTKuii OuepK MCTOPUM pa3BUTHUS OpPraHWYecKOol XUMUM.
OpraHuvecKon Butanusm M ero kpyuieHue. OCOGEHHOCTH CTPOEHMSI OPraHMYeCKHMX COeJIUHEeHMIA.
XUMHH
Kpyrosopor yrnepoza B npupoze.
CamocrosTenibHasi pabora o0yuarommxcs
Posib OTeuecTBEHHBIX Y4YeHbIX B CTAHOBJIEHWH M Pa3sBUTUM MHUPOBOM OpPraHWYecKOu 2
XUMUU
4. II Tema 1.1.2. Teopuss CopepkaHue ydeOHOro marepuasa I[IpeArnoOCHIIKM CO3/laHUSI TEOPHUM CTpoeHus.  2/1 2

CTPOeHUsl
OpraHu4YecKux
COeIUHEeHUH

OcHOBHBIe 110/10KeHus1 Teopuu cTpoeHuss A.M.bytiepoBa. XumMuueckoe CTpoeHUe U
CBo¥cTBa opraHuueckux BeiecTB. [ToHsTre 06 n3omepun. Criocobbl 0TOOpa)keHUst
CTpOeHUs1 MOJieKysbl ((popmysibl, Mofenn). 3HaueHHe Teopur A.M. BytniepoBa pas




Pa3BUTHA OpF&HH‘-IECKOﬁ XUMHHU U XUMHWYECKHX TIPOTrHO30B.

CTpoeHre aToMa yrjepoja. DJIEKTPOHHOe 00/1lako W opbuTaib, S- U p-OpOUTaH.
DJIeKTPOHHBIE U 37IEKTPOHHO-Tpaduueckre (GopMysbl aToMa yrjiepoja B OCHOBHOM U
BO30Y)KI€EHHOM COCTOSTHMsIX. KoBasleHTHasi XMMUUeCcKasi CBsI3b U ee KiacCHpUKarust
1o crocoby TepeKpbiBaHUS opOuTaneidt (o- U m-CcBsA3M). [loHsITHE TUOPHUAM3ALIUM.
Pa3nuuHble Tumbl TUOpUAM3alud W (opma aTOMHBIX opOuTasnel, B3aUMHOE
OTTaJIKWBaHHWe TMOPUAHBIX OpOWTasel M WX pacIojioKeHHe B IIPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM SHepruu. I'eoMeTpust MOJIEKY/T BellleCcTB, 00pa30BaHHbIX
aTOMaMH yT/Iepofia B pa3/IMUHbIX COCTOSIHUSAX THOPUAU3aLIN.

OCHOBHbIE TIOJIOKEHUSI TEOPUHM XHUMHUECKOTO CTpOeHus. V3omepusi U H30MepLL.

XuMurueckue GopMyJsibl U MOZIe/I MOJIeKY/1 B OPraHUUueCKOu XUMUH.

Hemoncmpayus
Mogenu MosieKy/ rOMOJIOTOB U M30MepPOB OpraHMuYecKux coeguHeHn. KauectBeHHOe
oOHapy>KeHHe yTriepoza, BOJOPO/ia U XJiopa B MOJIEKYJIaX OPraHWUYeCKUX COeIMHEeHHH.

CamocrosTesibHasi paboTa 00yJarommxcs

2
CocTraBneHre CTPYKTYPHBIX (hOPMYJ1 OpraHUueCKUX BellecTB, UX U30MepOB U
TrOMOJIOTOB.

II Tema 1.1.3. CopepxkaHue yuedHoro marepuana Kinaccrudukaijys opraHIueCKUX BeIlecTB B 2/0
Knaccudukaumsi 1 3appcumoctu ot CTpOeHus yryiepoiHoH 1jenu. [ToHsiTHe (hyHKLMOHATBLHOM TPYIIIbIL.
HOMEHK/IaTypa Krnaccugukarpsi OpraHideCcKUx BeIecTs M0 TUMY (yHKIMOHATbHOM TPYIITIbL.
OpraHMYecKux
BelleCTB OCHOBbI HOMEHKJIAaTypbl ~OpraHAYeCKUX BelecTB. TpuUBUasbHble Ha3BaHUS.

PauoHanpbHass HOMEHK/IAaTypa Kak IpejulecTBeHHuIla HoMeHknatypbl IUPAC.
Howmenknarypa IUPAC: mnpuHipnel 00pa3oBaHMsi HAa3BaHWM, CTapLIMHCTBO
(GYHKIMOHABHBIX TPYII, UX 0003HaueHWe B Tipedrkcax U cydduKcax Ha3BaHUH
OpraHUYeCcKHX Bell[eCTB.

CamocrosTesibHas pabora o0yyarommxcs
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CocraBneHde CTPYKTYpHBIX (DOpMya OpraHMYecKMX BeLecTB, WX H30MEepOB U

TOMOJIOT'OB. 2
II Temal.14. Copepxanue yudeOHoro marepmasna Kiaccupukaysi KOBaleHTHBIX CBsiell 1o 2/0
Knaccndukanus 3JIEKTPOOTPHILIATE/TIbBHOCTH  CBSI3aHHBIX AaTOMOB, CIIOCOOY TTepeKpbIBaHUS OpOUTasiel,
peaknuu s - KpPaTHOCTH, MeXaHU3My o6pa3oBaHusi. CBsi3b MPUPO/LI XMUMUUECKON CBS3M C TUIIOM
OpraHuYecKomn o .
KPHCTa/JIMYeCKOM pelIeTKH BelllecTBa U ero (U3MyeCKUMHM CBOMCTBamMH. Pa3pbiB
XUMHH

XUMHUYECKOH CBSI3U, KaK IpoLiecC, oOpaTHBIM ee 0Opa3oBaHMIO. ['OMOMMTUUECKUN U
reTepOIMTHUYECKU Pa3pbIBbl CBsi3el, UX COMOCTaB/eHWe C OOMEHHBIM W JIOHOPHO-
aKI[eNITOPHLIM MeXaHW3MaMU MX o0pa3oBaHus. [IoHATHe CBOOOAHOrO pajMKaa,
HYK/1eo(hUIbHON 1 3/1eKTPOPUILHOM UaCTULIbI.

Krnaccudukaiys peakijyii B opraHudyeckoid XuMuu. [ToHSTHe 0 TUMax U MeXxaHU3Max
peakiuii B opraHnueckoi xumuu. CybcTpat u peareHT. Knaccrudukaius peakijuii 1o
M3MEeHEeHUI0 B CTPYKType cyOcTpaTa (TIpUcOeAWHEeHWe, OTIIelieH’e, 3aMelleHHe,
v30Mepu3aliusi) U TUIYy peareHTa (pajiiKa/ibHble, HyKIeo(huIbHbIe, 3/IeKTPOPUILHEIE).
Peakiuu nipucoeauHenusi (An, Ag), anumuaupoBanus (E), 3amerienust (Sr, Sn, Sk),
v3oMepusaluu. Pa3sHOBUJHOCTU peakLuil KaXAO0ro TWMa: TUAPUDOBaHHE U
JeTUApUPOBaHKe, Ta/JlOTeHUPOBAaHWe W JlerajlorTeHMpOBaHWe, TUApaTausi |
JleTuzipaTalysi, TUpOrajoreHHpOBaHue U JIeTUAPOraJioreHUPOBaHNe, TIOJTMMePU3aLivs
M TIOMMKOHJEHCAlusi,  TeperpynmupoBka.  Oco0eHHOCTH  OKHMC/IUTETbHO-
BOCCTAHOBUTE/TbHBIX peaKI[ii B OPraHUUeCKON XUMUH.

JemoHcTpanuu. Konnekiiuy opraHMueckux BelecTB (B TOM UMCJIe JIeKapCTBEHHBIX
rpernapaToB, KpacuTesei), MaTepuaaoB (MPUPOAHBIX M CUHTETUUECKHX KayuyKOB,
T71aCTMAacC ¥ BOJIOKOH) M U3/ie/IMi U3 HUX (HUTH, TKaHH, OT/e/I0UHbIe MaTepHUaJlbl).

Mogenu monekyn CHa, CoHa, CoHa, CsHe, CH30H — 1miapocrepskHeBbie 1 00eMHBIE.

B3aumopeicTBre HaTpUsi C 3TAHOJIOM U OTCYTCTBUE B3aUMOJEUCTBUS C AUITUIOBBIM




s¢upom.

OnbIThl, TOATBEpXKJAlOLIe Haauuue QYHKLUMOHANbHBIX TPy Y COeAUHEHUM
Pas3/IMYHBIX K/1aCcCOB.

IIpakTHueckass padora. OOHapykeHue yriepojia ¥ BOJOPOAA B OPraHUYeCKOM
coeauHenun. OOHapy>xeHue ranoreHoB (poba BelibinTeliHa).

V3roroBneHue Mozesiell MOJIeKyJl OPraHHUeCcKUX BelecTB

CamocrosTesibHasi pabora 00ydJarommxcs
CoBpeMeHHbIe TIPe/ICTaBIeHHsI O XMMHUECKOM CTPOEHHWU OpPraHWUYeCKHUX BeILeCTB.

OcHOBHbIe Harpas/ieHUs pasBUTHA Teopuu cTpoeHuss A.M. Bytneposa. M3omepus
OpraHUuecKHWX BellecTB W ee BUAbl. CTPYKTypHas HW30MepUsi: MEXXK/IacCoBas,
yIJIepO/IHOTO CKesleTa, TOJIOKEeHUs] KPAaTHOM CBSi3M M (YHKIMOHAIbHOW TPYIIIbI.
[TpocTpaHCTBeHHasi UW30Mepusi: reoMeTpuyeckass M onTuyeckas. [loHsiTue
aCMMMeTPUUEeCKOro 1jeHTpa. buojiornueckoe 3HaueHHWe ONTUUECKOW HW30MEpHH.
B3auMHoe B/MssHME aTOMOB B MOJIeKYy/jaX OpPraHWYeCKHWX BelleCTB. OJeKTPOHHbIe
3¢ (deKTbl aTOMOB U aTOMHBIX TPy B OpPraHUuYeCcKUX MoJjeKynax. WHIyKUMOHHbIN
3¢ deKT, TOMOKUTENbHBI U OTpHUL|AaTe/bHbIM, €ero 0cobeHHOCTH. Me30oMepHbIi
3¢ dexT (3ddekT conpspkeHust), ero 0COOEHHOCTH.

II

Tema 1.2.
IIpenenbHbIC
yI/1€BO/I0PO/bI

Copepxanue ydyebHOro marepuasna ['omonoruueckuii psifi ankaHoB. [loHsTre 00
yrieBogoposax. OcobeHHOCTH CTPOeHUs Tpeie/IbHBIX YTIeBOJOPOAOB. AJKaHbI Kak
rpe/iCTaBUTe/IA Tpe/ie/IbHbIX YIJIeBOAOPOJOB. DJIGKTPOHHOE U IPOCTPAHCTBEHHOe
CTpPOeHHe MOJIeKY/Ibl MeTaHa M JIpYrUX ajkaHoB. ['oMosiornueckuii psify U U30Mepusi
napa¢uHoB. HopmanbHOe U pa3BeTB/eHHOe CTPOeHME  YIJIepOJHOW  Lielu.
HomeHknaTtypa ankaHOB U aJKWIBHBIX 3aMecTuTesed. ®dusnueckre CBOWUCTBA
a/IKaHOB. AJIKaHbI B IIPUPO/E.

XuMHUUecKre CBOMCTBA ankaHOB. Peakiuy Sgr-Turma: ranoreHupoBaHue (pabotst H.H.
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CemeHoBa), HuTpoBaHuWe 110 KoHoBasoBy. MexaHW3M peakLMM X/JI0PUPOBAHUS
a7KaHoB. Peakiuu feruipupoBaHus, FOpPeHus], KaTa/IMTTUUeCKOT0 OKUC/IeHUS a/IKaHOB.
KpekuHr ankaHOB, pas3/nMyHble BHJbl KPEKUHIa, [PUMeHeHHe B IIPOMBILLIEHHOCTH.
[Tuponus ¥ KoHBepCusl MeTaHa, U30Mepr3aLiys aJKaHoB.

[lpumeHeHWe W CrocoObl TIOMy4eHHs ankaHoB. OOmacTv NpUMeHeHUs! alKaHOB.
[TpombliiisieHHble  CTIOCOOBI  TIOJYYeHHsI a/KaHOB: TI0JiyueHWe U3 TPUPOJHBIX
HWCTOYHUKOB, KpEeKWHr TapaduHOB, TIOJiyuyeHWe CHHTeTHYeCKOro OeH3MHa,
rasudukalus yris, THAPUPOBaHUEe ankeHOB. JlabopaTopHbie CMOCOOBI MOTyUeHUs!
a/KaHOB: cuHTe3 Bropiia, feKapOOKCHU/IMpOBaHue, TUAPOIU3 KapOuia alFOMUHHUS.

JdemoHcTpanuu. Mogend MoJieKyal MeTaHa, [JPYrMX ajlKaHOB, Ppa3/IdYHbIX
KoH(MopMaluii [MK/IOoreKcaHa. PacTBopeHuwe TmapaguHa B OeH3WHe M HCIapeHue
pacTtBopuTensi W3 CMecd. I[lnaBneHue mapaguHa U ero OTHOIIeHHWE K BOJe
(pacTBOpUMOCTB, TIJIOTHOCTh, CMauuBaHue). Pa3meneHve cmecn OeH3WH—BOJA C
TIOMOIIIBIO /IE/TUTE/IbHOM BOPOHKHW. 'OpeHWe MeTaHa, IIPOMNaH-OyTaHOBOM CMecH,
napaduvHa B yCJIOBUSIX M30bITKAa U HEIOCTaTKa KUC/IOPO/a.

JlaGopaTropHbie oOnNbITBL.  VI3roToB/eHWe Mofie/led  MOJIEKY/J — ajlKaHOB U
rajioreHajJKaHoB. V3rotoByeHne TmapadyWHUPOBaHHON Oymarw, WCIbITaHWE ee
CBOMCTB: OTHOILIEHUE K BOJle U )KHUPaM.

OOHapy>KeHHe BOJbI, Ca)KH, YIJIEKHCJIOr0 Ta3a B TMPOAYKTax TOPeHUsi CBeuwu.
O3HakoM/ieHHe CO CBOMCTBAaMU TBep/bIX Tapa(uHOB: MiaB/ieHUe, PACTBOPUMOCThL B
BOZle Y OpraHWYecKHMX pacTBOPUTENSIX, XUMHYeCcKass WHEPTHOCTb (OTCYTCTBUE
B3aUMO/leficTBUsI ¢ OpPOMHOM BOJIOM, pacTBOpamMM TepMaHraHara Kajus, THAPOKCHU/A
HaTpUs U CePHOM KUC/IOTHI).

IlpakTHueckass padora. [TonyueHre mMeTaHa W W3ydeHHe €ro CBOWCTB: TOpeHHe,
OTHOIIIeEHWe K OPOMHOM BO/ie ¥ PaCTBOPY MepMaHraHaTa Kajusl.

CamocrosTesibHasi paboTa 00yJarommxcs

LluknoankaHel. ['oMOJIOTMYEeCKUE psii 1 HOMEHK/aTypa LIMK/I0A/JKaHOB, UX 0OIas
dopmyrna. IToHsATHE O HaNpsPKeHUM L{UK/Ia. VI30MepHst LIUK/I0aIKaHOB: MeXK/IacCoBas,
yIJIepOAHOTO CKejleTa, TreoMerpudeckas. I[lomyueHue U ¢U3MUYeCKHe CBOICTBA
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L[MK/I0a/IKaHOB. XUMUUeCKrWe CBOMCTBa LMKoankaHoB. Crenuduka CBOMCTB
LIMK/I0a/IKAHOB C MajibiM pa3MepoM LIMK/a. Peakiiuu nprcoeiHeHUsl U paUKaabHOTO
3aMeleHuts.

II

Tema 1.3. 3TH/IeHOBbIE U {IEHOBBIE YI/IEBO/0PO/ibI

II

Tema 1.3.1.
ANKeHBI

CojepxaHue yue0OHOro MaTeprasia ['OMOIOrHUeCKUM PsiJl aTKEHOB. DJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHMEe MOJIEKYJIbI 3TH/IEHA U alkeHOB. ['oMooruueckuil psij u
obmiast dopmysa ankeHOB. V30Mepusi 3THUIEHOBBIX YIIEBOAODPOAOB: MEXKK/IAaCCOBas,
YIJIEPOZIHOTO CKeJjieTa, MOJIOKEeHUs] KPaTHOMW CBsI3H, reomeTrpuueckasi. OcoOeHHOCTH
HOMEHK/IAaTypbl 3TWU/IEHOBBIX YTJIeBOJOPOZOB, Ha3BaHUsS Ba)XHEMIIIMX paJUKasoB.
du3nuecKre CBOMCTBA aJIKEHOB.

XUMHUUecKre CBOMCTBA aIKeHOB. DeKTPO(PU/IbHBIN XapakTep peakiii, CKTOHHOCTb K
peakLusiM MpUCOeJUHeHUs], OKHC/IeHus], moauMepr3auuu. [IpaBuno MapkoBHHKOBA 1
ero 3/IeKTPOHHOe 000CHOBaHMe. PeaKI[uy rajoreHupOBaHMsl, THIPOTaoreHUPOBaHus,
ryfipatauyy, rugpupoBaHus. MexaHusm Ag-peakumi. [loHATHe 0 peakuusx
rojiiMepu3aiuu. ['opeHue ankeHOB. Peakiiuu OKHUC/IEHUSI B MSITKMX U JKECTKUX
ycinoBusix. Peakiyss BarHepa W ee 3HaueHWs /i1 OOHaApy>KeHWs HeNpeebHbIX
yI/1€BOJIOPO/IOB, MOTy4YeHUs! TJIMKOJIeH.

[lpumeHeHre U  CrocoObl  TIOMyueHUs1 ajaKeHOB. Vcrosib30BaHHE — BBICOKOM
PeaKLMOHHOM COCOOHOCTU a/TKeHOB B XMMUUeCKOU MPOMBIILIEeHHOCTH. [IprMeHeHre
3TW/eHa W TiponwieHa. [IpombiiieHHbIe COCOObI TOJyyeHUsl anKeHOB. Peakuuu
JleTUIpUPOBaHUS M KPeKUHra ajKaHoB. JlabopaTopHbie CriocoObl MOTyUeHus aTKeHOB.

IIpakTHueckas padora. IlomyueHue 3TwieHa AervapaTaljieidl 3THUIOBOTO CITHPTA.
B3aumopeiictBre STwieHa C OpPOMHOM BOZOH, pacTBOPOM TIlepMaHTaHaTa Kasusl.
CpaBHeHHe TJlaMeHM STHJIeHa C IJlaMeHeM Ipe/ie/lbHbIX YIJIeBOJOPOJOB (MeTaHa,
nporaH-0yTaHOBOM CMecH).

111
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10.

II

Tema 1.3.2. lueHnl
U KayuyyKH

CamocTosiTe/ibHasi padoTa 00yuyarommxcs

CocraB/ieHre ypaBHEHUN XUMUUECKUX peakL1i, XapaKTepPHBIX /151 aIKEHOB.
CojaepxaHue ydeOHOro Marepuasna AskagueHbl. [loHSATHE U KiaaccudUKarys
JIMEeHOBBIX YIJIeBOJAOPOZAOB [0 B3aUMHOMY DAaclOJIOKEHUI0 KpaTHbIX CBs3ed B
Mosiekysie.  OCOOEHHOCTH  3/7IEKTPOHHOTO U MPOCTPAHCTBEHHOTO  CTPOEHUS
COTIpsDKeHHbIX AueHOB. [loHATHe 0 m-3/1eKTpOHHOM cucTeme. HomeHk/aTypa
JTUEHOBBIX yryieBoopo/ioB. OcoOeHHOCTH XUMHUECKHUX CBOWCTB COMPSDKEHHBIX
JUEHOB, KaK C/Ie[ICTBUe UX 3JIEKTPOHHOro cTtpoeHusi. Peakiuu 1,4-mpucoeiuHeHUs.
[Monumepwu3arysi avieHOB. CriocoObI MOTyueHus! JUeHOBBIX YTJIeBOJOPOZOB: PabOTEI
C.B. JlebeneBa, AeruipypoBaHye aIKaHOB.

OcHOBHbIe TIOHAITMS XWMHUM BBICOKOMOJIEKYJISIDHBIX COeAVHEHWM Ha Ipumepe
MPOAYKTOB TOIUMepU3alyd ajJKeHOB, anKaJWueHOB W WX Ta/IoreHINPOM3BOJHbBIX.
MoHomep, mnonuMMep, peakuus IOJMMepU3aluM, CTeleHb I[0JIMMepU3aliuH,
CTPYKTYpHOe 3BeHO. THIIbl T0JIMMEePHBIX Lielel: TMHelHbIe, pa3BeTB/IeHHbIe, CLIUTHIE.
[TonaTie 0 cTepeoperynspHbIX monMMepax. I[losumepbl TepMomiacTUYHbIE WU
TepMopeakTUBHble. IlpejcTaBieHre o0 muactMaccax M 3sactoMepax. IloamstuneH
BBICOKOIO M HU3KOI'O [|aB/IeHWs, ero CBOMCTBAa M IpuMeHeHue. Kartamm3aTopsl
Hurnepa—Hatra. [TonMnponuneH, ero mpuMeHeHre U CBOKCTBA. ['ajoreHcozepskarue
NoJiuMepsbl: TedUIOH, MOJMBUHWUIX/IOPH/. Kaydyku HaTypanbHbI U CUHTeTHYeCKHe.
Cormosmumeps! (OyTaflieHCTUPObHBIA KaydyK). BysmkaHw3auusi Kaydyka, pe3sWHa U
300HUT.

emoncmpayus

Pa3noxeHue Kayuyka IIpU HarpeBaHUH, UCIbITaHWe T[IPOAYKTOB pas3/IOKeHWs Ha
Herpeze/bHOCTb.

CamocrosTe/nbHas padora 00yuyarmmxcs

Knaccudukanus v Ha3HaueHue KayuykoB. Kiaccudukauyss ¥ Ha3HaueHue pe3uH.

BysikaHu3aiys Kayuyka.

1/0

1
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11.

12.

II

IT

Tema 1.4.
A/KHUHBI

Tema 1.5.
ApeHnbli

CopepxaHue yueOHOro Mmarepuasa ['oMoOruueckuil psii aTKUHOB. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHMeE alleTh/ieHa U IpYyruX ajKUHOB. ['oMOJiorMyeckuil psif 1
obmmast opmysia ankruHOB. HoMeHK/IaTypa alleTH/IeHOBLIX YTeBOA0POAoB. izomepusi
MeXXK/1aCcCOBasi, yI/IepO/JHOTO CKeJleTa, MOI0XKeHHUs] KPaTHOM CBSI3H.

XuMHUYyecKde CBOWCTBA U TpUMeHeHWe ankuHOB. (OcoOeHHOCTH — peakruid
MpUCOeJIUHEHNsT T0 TPOWHOM YIJIepoZ-yryiepogHou cBa3u. Peakuus Kyueposa.
[TpaBuiio MapKOBHMKOBa IIDUMEHUTENBHO K aueTureHaM. [IoABW)KHOCTBL aroma
BoJopoZa (KUC/IOTHble CBOMCTBA ankKWHOB). OKWC/IeHWe aJKUHOB. Peakius
3esHCKOro. IIpuMeHeHue aljeTU/IeHOBBIX YI/1eBOoA0poAoB. ITonuBrHUIaneTar.

[TonyuyeHve ankuHOB. [lo/yueHWe arjeTWieHa ITUPOJIM30M MeTaHa U KapOWIHBIM
METOZIOM.

demoucmpayus

[TonyueHue aleTH/ieHa W3 KapOWJa Kajblisi, O3HAKOMJIEHWE C (PU3NYECKUMH U
XUMUYECKMMU CBOWCTBAMM  alleTH/IEHA: pacTBOPUMOCTb B BO/le, TOPEHUE,
B3aMMO/IelicTBe C OpOMHOM BO/IOM, pacTBOPOM Il€pMaHraHaTa KaJlusi, COJIIMHU
meau(I) u cepebpa.

CamocrosTesibHasi paboTa 00yJarommxcs
Peakuyu mosiyyeHue arjeTWeHa TMHPOJM30M MeTaHa W KapOWHBIM Ccriocob6om.

Peakijus mosvMMepur3anuu BUHUNXA0pUAA. [ToMMBUHUIXIOPU U €ro NpUMeHeHue.
Tpumepu3anus ajeTvieHa B 6eH3071.

Copep)xaHue y4yeOHOro Marepuasa ['oMosornyeckuii psif, apeHoB. BeH3onm Kak
Npe/iCTaBUTe/Ib ~ apeHOB. Pa3BUTHe TpejCTaBleHHWH O CTpoeHMu OeH3o07a.
CoBpeMeHHbIe TIpeZCTaB/ieHUss 00 37eKTPOHHOM U TPOCTPAHCTBEHHOM CTPOEHHH
Oen3osa. OOpa3oBaHWe AapOMaTHUECKOW 7-cUCTeMbl. ['omonoru OeH3oma, UX
HOMeHKJ/IaTypa, obiiasi ¢dopmysna. HomeHknarypa /Jisi Av3aMelljeHHbIX TPOM3BOJHbBIX

1/0
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13.

IT

Tema 1.6.
IIpupogHbie
HUCTOYHUKHU
yI/1€BO/I0P0/I0B

beH3osia: opmo-, Mema-, napa- pacroyiokeHue 3aMmecturesneidl. Pu3nyeckre CBONCTBA
apeHoB.

XuWMHUUecKre CBOMCTBa apeHOB. [IpvMepbl peaklvii 3/1eKTPO(MUIBLHOTO 3aMelleHUs:
rajioreHMpoBaHUe, alIKUIMpoBaHue (KaTanu3aropbl puzens—KpadTrca), HUTpoBaHUe,
cynbdupoBaHre. Peakliu THAPUPOBAHUS M TIPUCOeJWHEHUs XJopa K OeH3ormy.
OcobeHHOCTH XMMUUECKMX CBOMCTB rOMOJIOTOB OeH30/1a. B3aiMHOe BMsiHHE aTOMOB
Ha TpuMepe TOMOJIOTOB apeHOB. OpueHTalysi B peakUWsix 31eKTPo(UIbLHOro
3ameltieHus. OpuenranTsl I v II popa.

[lpuMeHeHrWe U TIO/lyueHUe apeHOB. IIpWpojgHbIE KMCTOUHHUKM apOMaTUUeCKUX
yTJIeBOJOPO/IOB. ApOMaTH3alsl aJIKaHOB U [IUK/I0A/IKaHOB. AJIKWIMPOBaHUe OeH30J1a.

JemoHcTpanuu. [Tonyuenre GeH3oma feKapOOKCHIMpOBaHHEM OeH30HWHON KUCIOTHI.
[TonyueHre M paccioeHue 3My/bCUM OeH3osa ¢ Bojod. OTHomeHusi OeH30/mMa K
OpOMHOI Bo/le ¥ PaCTBOPY MepMaHTraHaTa Kajusl.

CamocrosTesibHasi paboTa 00yJarommxcs
[lonsiThe 006  9KcTpakuuu. BoccraHoBneHwWe  HUTpoOeH30/a B aHWIMH. 1

'omonoruueckuui psij apeHoB. Tonyos. HutpoBanue Tosyosna. Tpotus.

Copepxanue ydeoHoro marepuana Hedrts. Haxoxgenuwe B mpupoge, coctaB u  1/1
¢u3nueckve cBoicTBa He(pTH. TOMUIMBHO-3HEpPreTUYecKoe 3HaueHHWe HepTH.
[TpomeiinieHHasi epepaboTka HedTu. PekTudukaims HedTH, OCHOBHbIE (paKIUU ee
pasfiesieHusi, MX MCIIO/Ab30BaHWe. BropuuHasi mniepepaboTka He(TenpoJyKTOB.
PekTu(ukaius masyra NMpu yMeHbLIEHHOM JaBieHUU. KpekWHr HepTenpoayKTOB.
Pa3nuuHble BHbl KpekuHra, pabortel B.I'. IlyxoBa. l3omepusarusi aiKaHOB.
ANKWUIMpOBaHWe HempeJe/bHbIX YIJIeBo4opoJoB. PudopMuHr HedTenpogyKToB.
KauecTBo aBTOMOOU/IbHOTO TOIIMBA. OKTaHOBOE UKMCJIO.
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[Tpupognbiii ¥ monyTHeIM HedTsiHOM ra3. CpaBHeHMe cOCTaBa NPUPOJHOTO U
TMIOIYTHOTO ra3oB, UX NIPaKTUUeCKOe UCTIOIb30BaHUe.

KameHHbli1 yronb. OCHOBHble HaripaB/ieHUsI MCII0/Ib30BaHUSI KaMeHHOrO  YTJisl.
KokcoBaHve KaMeHHOrO VIV, Ba)KHeMllne TMpPOAYKTbl 3TOr0 Ipolecca: KOKC,
KaMeHHOYTOo/IbHasi CMoOJla, HaAcMosibHass Boga. CoefuHeHMs, BbljessieMble U3
KaMeHHOYT0JIbHOM cMosbl. [IpoAyKTEl, omy4yaeMble U3 HaICMOJIbHOM BOJBI.

demoucmpayus
Kosnnekuust 06pa3iioB Hedtu 1 HedTenpoaykToB. Kosutekius «KaMeHHBIH yrosb U
MPOJYKLUST KOKCOXUMHUYECKOT0 TTPOM3BO/ICTBA».

KoHTposibHasi padoTa «YT/IeBOJOPOABI».

CamocrosTe/nbHas padoTa o0yJarommxcs
OcHOBHbIe HarpaB/ieHUs TIPOMBIILIEHHOM TepepaboTKU MPUPOAHOro rasa. IlomyTHbIN

HedTIHOH ra3, ero nepepaboTka. IIporjecchbl MPOMBIIIJIEHHOW epepaboTKu HehTH:
KPEeKUHT, puopMuHr. OKTaHOBOE UMC/I0 OEH3WHOB M 1I€TAaHOBOE UWCJIO /IW3e/bHOT0
ToryivBa. Kokcoxumuueckoe TPOM3BOJACTBO W €ro MPOAYKLHS. OKOJIOTUYecKre
acreKThl J0ObIUM, TIepepabOTKN U UCII0/Tb30BaHUS TOPIOUMX UCKOTTaeMBbIX.

14.

IT

Tema 1.7.1.

Tema 1.7. Kunciopojcoeprkaiye opraHudecKye coeJuHeHus

Copepxanue yueOHoro marepuana CrpoeHne U Kinaccu(UKaiyiss CIUPTOB.

I'uppokcuibHbIe Knaccudukaiuss CnvproB 1O TUIY  YI7IeBOAOPOAHOTO  pafivkana, UUCIy

CcoeJMHeHUA

TUJIPOKCU/IbHBIX TPYIT W TUIy aToMa YIJiepo/ia, CBSI3aHHOTO C TUAPOKCUILHOMN
TPYIINON. DJIeKTPOHHOe W TPOCTPAaHCTBEHHOE CTpPOeHWe TUJPOKCH/IbHOW T'DYIIIbI.
BnusiHe cTpoeHMsi CIMPTOB Ha WX (U3WUecKhe CBOWCTBA. MeXMOseKy/sipHast
BO/IOpO/IHAasi CBsI3b. ['OMOJIOTMUECKUI psifi TIpe/ie/IbHBIX OJHOATOMHBIX CITUPTOB.
M3omepusi 1 HOMEHK/IaTypa alKaHOJIOB, X 001iast popmyiia.

2/0
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XuMHUecKrue CBOWCTBA alKaHOMOB. Peaki[MOHHas CMOCOOHOCTh TpeJe/bHBbIX
OJJHOATOMHBIX CIUPTOB. CpaBHEHWe KHUCIOTHO-OCHOBHBIX CBOWCTB OpPraHMUeCKUX U
HeOpraHuuecKWx CoeAuHeHuH, cofepxkauux OH-rpymmy: KHUCIOT, OCHOBaHWM,
aM(doTepHBIX coeguHeHUH (BO/Ibl, CTUPTOB). Peakiinuu, MoATBep Katolie KUCIO0THbIe
CBOWCTBa CTIUPTOB. Peakiiuu 3aMelreHust TUIPOKCUTBHOMN TPYIIIbIL.
MeskMoieKy/sipHasi ieruipaTaljysi ClIMPTOB, YCI0BUsT 00pa30BaHuUs TIPOCTHIX 3(DUPOB.
Cro>kHble 3(hUpbl HEOPraHUUECKUX U OPraHuUYeCcKUX KUC/IOT, Peaki[uu 3TepuduKaliiu.
OkucsieHue U OKUCUTebHOe JleTH/prUpOoBaHue CIIMPTOB.

CriocoObl To/TyueHHsi CIUPTOB. ['MponU3 rajoreHasKaHoB. ['MapaTarysi aaKeHOB,
yCJIOBUS ee TPoBeZieHust. BoccTaHOB/IeHNe KapOOHUBHBIX COeMHEHUM.

OTpenbHbIe IpefCTaBUTeNN aIKaHOIOB. MeTaHoJ1, ero NpOMBILLUIEHHOE T0JIy4YeHre U
NpUMeHeHWe B  TPOMBILJIEHHOCTU.  buosornueckoe — feliCTBMe — MeTaHOJIA.
Crieruduueckue  criocobbl  TosiyueHMss 3STWIOBOTO crvpta. Pusnonoruyeckoe
JlelCTBHE 3TaHOJIa.

MHoroatomHble CrupThl. V30Mepusi ¥ HOMeHK/aTypa TpeJCcTaBuTe/eld [ByX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XWMHUYECKUX CBOWCTB MHOTOATOMHBIX
CIHUPTOB, WX  KadyeCcTBeHHoe oOHapyxeHue. OTaesbHBIE  MPEACTAaBUTETH:
3TUJIEHTJIUKOJTb, TTIULIEPUH, CITOCOOBI MX TIOTyYeHUs, MPAaKTUUeCcKoe TIpUMeHeHue.

deHo. SJ'IEKTPOHHOG M MPOCTPAHCTBEHHOE CTpPOE€HHE (bEHOJIa. B3aumHoe BusiHHe
dpOMdATHYE€CKOI'O KOJibLida U FI/IAPOKCHHBHOﬁ T'PYIIIIBI.

Xumuueckue CBoWcTBa (eHosma KakK (YHKLUS €ero XWMHYeCKOrO CTPOeHHsI.
BpomupoBaHue (heHosia (KaueCcTBeHHasi peakliysi), HUTpOBaHHe (TTMKPUHOBAst KMCJIOTa,
ee CBOWCTBA U npuMeHeHue). OGpa3oBaHKe OKpAIleHHbIX KOMIUIEKCOB C HOHOM Fe3”,
[Tpumenenue deHona. ITonyuenue geHosa B MPOMBILLIIEHHOCTH.
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[MTonyyeHuve 3TaHO/a OpPO’KeHHEM TJIFOKO3bI U TU/[paTaliveil ITU/IeHa.

CamocTosiTesibHasi padoTa 00yuyarommxcs
MeTH/IOBbIM CIIMPT Y €r0 WCIO/b30BaHWE B KauecTBe XUMHUYECKOTO ChIPbS.

TOKCMYHOCTh METAaHOJIa W TIpaBW/a TEXHUKH 0e301aCHOCTH TpU paboTe C HUM.
OTU/IEHIVIUKO/Ib U €ero TmpuMeHeHHWe. TOKCMYHOCTb STWIEHIJIMKOIS W TIpaBW/a
TeXHUKH 0€301acHOCTH TIpH paboTe C HUM.

15.

16.

II

IT

Tema 1.7.2
Anbaeruabl U
KeTOHBI

Tema 1.7.3.
Kap6oHoBbIe
KHCJIOTBI

Copep)xaHue yuebHOro Mmarepuasna ['omonoruueckuie psifibl aibAerU0B U KETOHOB.
[ToHsiTHe O KapOOHWIBHBIX COeJUHEHUsIX. ODJIEKTPOHHOe CTpoeHue KapOOHUIbHOM
rpynnbl. Mi3omMepusi 1 HOMeHK/IaTypa anb/AeruioB U KeToHOB. Dur3nueckre CBOMCTBA
KapOOHW/IBHBIX COeJUHEHHUH.

XUMUYecKde CBOWCTBA anbJerujjoB W KeTOHOB. PeakIjMOHHasi CroCOOHOCTb
KapOOHW/IBHBIX COeMHEeHWM. PeakiuM OKWUC/IeHWS aibJerujoB, KaueCTBEHHBbIE
peakiuy Ha aJbAeruAHyl0 Tpymnmny. Peakimu TmONMMKOHJeHcauu: obOpa3oBaHUe
(eHoI0pOpManbIerUAHbIX CMOJI.

CamocrosTesibHasi paboTa 00yJarommxcs
[TpumeHeHue U oyyeHre KapOOHUIBHBIX coefiiHeHWH. [IpuMeHeHre anberuioB U

KETOHOB B OBbITY W TPOMBIIIUIEHHOCTH. AJIbAErHIbl U KeTOHbI B Tpupoe (3¢upHbie
Macsia, ¢hepomoHsl). [TosyueHre KapOOHW/IbHBIX COAMHEHUN OKHC/IEHHMEM CITHPTOB,
ryjipaTaliieil aJKWHOB, OKUC/eHHeM YI/ieBoAopoAoB. OThe/bHble TMpeACTaBUTeTN
aIbJETUIOB W KETOHOB, crieriuduueckrie crocoObl WX TIOMYYeHUSI W CBOWCTBA.
[TpriMeHeHVe alleToHa B TEXHUKE Y IPOMBILLITIEHHOCTH.

CopepxaHue y4de0HOro Marepuaja [ OMOJIOTHYECKUN  psifi  TIPeJe/TbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHC/IOT. [IoHSITHE O KapOOHOBBIX KHCIOTaX W HUX
Knaccudukalys. OJIeKTPOHHOe W TIPOCTPAHCTBEHHOE CTpOoeHHe KapOOKCUIbHOMN

1/0

1/0
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17.

II

Tema 1.7.4.
ITpou3BoHbIe
Kap0OHOBBIX
KHC/IOT

rpymrsl. 'oMosiorndyeckuid psifi ipefie/bHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUC/IOT, UX
HOMEHKJ/IaTypa U u3oMepusi. Me>XMoJieKy/IsipHbIe BOZOPOZHbIe CBsi3U KapOOKCHIIbHBIX
TPYIIN, UX BAMSHUE Ha (U3HUecKre CBOMCTBa KapOOHOBBIX KUCIIOT.

XuMHUecKrWe CBOWCTBAa KapOOHOBBIX  KHUCJOT. Peakijuu, HW/UTFOCTPUDYIOILIVe
KUCJIOTHBIE CBOWCTBA U WX CpaBHEHWE CO CBOMCTBAMH HEOPraHWYeCKHUX KHCJ/IOT.
OO6pa3oBaHre (QYHKI[MOHANBbHBIX TPOW3BOJAHBIX KapOOHOBBIX KHUC/IOT. Peakiuu
TeprdUKaLi. AHIHAPU/BI KAPOOHOBBIX KUC/IOT, X MOTyUYeHHe U TIPUMeHeHHe.

CriocoObI  TTo/TyueHWs] KapOOHOBBIX KHUC/IOT. OTAenbHble TIPeJCTaBUTENId W UX
3HaueHue. OOIMe criocoObl MOMTyYeHHUs:: OKUC/IeHHe aIKaHOB, alKeHOB, TIEPBUUHBIX
CIIUPTOB, a/IbJeTU/I0B.

CamMocrosTesibHasi pabora 00yJarommxcs
MHoroob6pa3ue KapOOHOBBIX KHC/IOT (IaBesieBas KHC/IOTAa Kak [BYXOCHOBHas,

aKpWIoBasi KMCJOTa Kak HerpejiesibHasi, OeH30MHasi KUC/I0Ta KaK apoMarhueckas).
BakHelile TpeCTaBUTeIM KapOOHOBBIX KHC/IOT, WX OWOIOTHYecKas poJib,
cnieruduyeckrie CrocoObI TIO/yUeHHsl, CBOWCTBA U TpPHMeHeHHe MYpPaBbUHOM,
YKCYCHOM, TalbMUTMHOBOM W CTeapMHOBOM; aKpWIOBOM W MeTaKpWIOBOM;
0JIEMHOBOM, JIMHOJIEBOM M JINHOJIEHOBOM; IT[aBe/IeBOM; OeH30HHOM KMC/IOT.

Copepxanue yyedHoro marepuasna Croxkable 3¢upbl. CTpoeHWe W HOMEHK/IaTypa
CJIOXKHBIX 3(HUPOB, MEXKK/IACCOBasi U30Mepusi C KapOOHOBBIMU KHCI0TaMu. CriocoObl
TIOJTy9YeHHsT CJIOXKHBIX 3¢upoB. OOpaTUMOCTb peakuyu 3TepruduKariid U (akTopbl,
BAUSIIOIIE Ha CMeljeHHe paBHOBecws. OOpa3oBaHHe CJIOXKHBIX TOAMI(GUPOB.
[TonustunenTtepedranar. JlaBcaH Kak IpefCcTaBUTeNb CUHTETUYECKHUX BOJIOKOH.
XuMHUecKre CBOMCTBA U MPUMeHeHHe C/I0XKHBIX 3()UPOB.

JKupbl. XKupsl kKak cyioxkHbie 3¢upbl rivijeprHa. KapOoHOBbIe KMCIOTHI, BXO/SIINE B
COCTaB >KUPOB. 3aBUCUMOCTb KOHCHCTEHLIMM JKMPOB OT MX COCTaBa. XUMHUUeCKHue

11
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18.

IT

Tema 1.8.
YriaeBoabl

CBOWCTBA >KMPOB: TUJPO/IN3, OMblIEHHe, TUIpUpOBaHue. buoornyeckasi posb >XKUPOB,
WX WCTO/Ib30BaHKe B OBITY Y MPOMBILLITIEHHOCTH.

Conu Kap6oHOBBIX KUCIOT. Mbia. CriocoObl TosiyueHHsi COJieii: B3auMOZelCTBHe
KapOOHOBBIX KHCJIOT C MeTas/ylaMHM, OCHOBHBIMH OKCHZAMH, OCHOBAHUSIMH, COJISIMHU;
IIeJIOUYHON THIPO/IU3 CJIOXKHBIX 3(UPOB. XUMHUECKHe CBOWCTBA COJieM KapOOHOBBIX
KWCJIOT: TUJPOJIU3, PeakL[Ul MOHHOTO 0OMeHa. Mbljia, CYI{HOCTb MOIOILIEr0 JeHCTBUYSI.
OTHoleHWe Mbla K KecTKorW Boge. CUHTeTUueckue Moroliue cpeactBa — CMC
(meTepreHThI), UX TIPEUMYIL[€CTBA U HEJJOCTATKHU.

[Tonyuenue cnoxHbIX 3(hUpoB peakuued >Tepudukaumu. CrioxHble 3(UpHl B
TIpUpo/e, uX 3HaueHue. [IpyMeHeHWe CI0XKHBIX 3()UPOB HAa OCHOBE CBOWCTB.

JKupsl Kak cinokHbie 3¢upsbl. Knaccudukaiiys >kipoB. XUMUUeCKre CBONCTBA KUPOB:
TU/JPOJIU3 U TUJPUPOBaHKE XKUJKUX KUPOB. [IprMeHeHre >KMPOB Ha OCHOBE CBOWCTB.
Mezina.

KoHnTtposibHas padora «Kuciopojcoaepikaiye opraHuuecKne coenHeHus»

CamocrosTe/ibHas padoTa 00y4armmxcs
[TneHkooOpasywiye Macia. 3aMeHa >KUPOB B TeXHHWKE HETHILEBbIM ChIPbEM.

CuHTeTHUeCKHe MOOIL[He CPe/ICTBA.

Copepxanue yue0Horo marepuana I[lonsitue o6 yrneBojax. Kmaccudwkaumsi  2/1
yrneBofoB. MoHO-, [Ou- W 1No/aMcaxapyujpl, IpeACTaBUTeNM KaKJOM TPYIIIbI
yrjaeBofoB. buonorvueckass posb yrjeBofoB, UX 3HaueHHWe B JKU3HU 4YesiOBeKa M
ob1iecTBa.

Monocaxapuzpl. CTpoeHMe U OINTHYeCKass H30Mepuss MoOHocaxapuzoB. Ux
KJaccu(UKaLus 10 UYMCIy aTOMOB yrjepoja U MpUpofie KapOOHW/IBbHOM TpYIIIIbL.
@®opmynbr Pumiepa u Xeyopca Anad W300pakKeHHs MOJIEKYJT MOHOCAXapu/oB.
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OTHeceHre MOHOCaxapuJoB K D- u L-psiy. BaxkHel1me npeicTaBUTe/Id MOHO3.

['moko3a, cTpoeHWe ee MoJeKyabl U (¢usnMyeckue CcBoiicTBa. TayTtomepusi.
XuMHUUecKre CBOWMCTBA IJIFOKO3bl: PeAKIUU T0 abJeruHou rpyrre («cepeOpsHOro
3epKajia», OKMC/IeHWe a30THOW KHC/IOTOM, TWApupoBaHMe). Peakijuy T/IFOKO3bl Kak
MHOI'0aTOMHOI'O CITMPTa: B3aUMOJeNCTBUe TJIIOKO3bl C ruzpokcuaom meau(ll) mpu
KOMHATHOW TeMmriepaType W HarpeBaHWM. Pa3juuHbie TUIBI OpO)KeHWs (CITUPTOBOE,
MoJiIoyHOKKC/Ioe). ['toko3a B mipupofe. buosornueckasi posib UM TpUMeHeHHe
r/toKo3bl. PpyKTo3a Kak M30Mep T/t0KO3bl. CpaBHeHHE CTPOEHUsi MOJeKY/Ibl U
XUMAYECKUX CBOWCTB TJ/IOKO3bl W (pykTo3bl. Dpykro3a B TpuUpofe U ee
Ouosoruyeckas posib.

Nucaxapuzabl.  Ctpoenwe  aucaxapuzioB.  Crioco® — couleHeHWs] — IJMKJIOB.
BoccTaHaB/vBawIMe UM HEBOCCTAHAB/IMBAKOI[ME CBOWMCTBA /IMCAXapH/IOB Kak
ceficTBUe cowleHeHUs IMKaa. CTpoeHWe W XUMHUECKWe CBOWMCTBA Caxapo3bl.
TexHo/IOTMUECKHEe OCHOBBI TIPOM3BOJCTBA cCaxapo3bl. JlakTo3a W MasbTO3a Kak
M30Mephbl CaXxapo3bl.

[Monucaxapuzbl. OO1miee cTpoeHue mosMcaxapuioB. CTpoeHHe MOJIEKYJIbl Kpaxmaria,
amu/I03a M aMU/IONeKTHH. Pusnueckre CBOUCTBA Kpaxmasa, ero HaxOXJeHWe B
npupojie U Owonoruyeckass posib. [yiMKoreH. XWMHWUecKHe CBOWCTBA KpaxMaria.
CTpoeHue 3/1eMeHTapHOTrO 3BEeHa L|e//It0J103bl. BiMsiHUe cTpoeHus MoMMMepHOW Lienu
Ha (u3MyeckMe W XUMHUUYeCKHe CBOMCTBA Le/IH003bl. ['MAPOIU3  Lie/Itoo3sl,
obpa3oBaHMe CIOXHBIX 3(UPOB C HEOPraHWMUECKUMU M OpraHMYeCKMMM KHUCI0TaMHU.
[ToHsiTvie 06 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN IIeNK, BUCKO3a. HaxoxaeHue B
npupojie U OuWosoruyeckass posb Le/uto/o3bl. CpaBHEHHWe CBOWCTB KpaxMmaia |
LIeJI/TF0JI03bI.

YrneBogpl, X KaacCUPUKALUSA: MOHOCaxapuzpbl (TF0K03a, GpyKTo3a), Aricaxapufibl
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(caxapo3a) u nmoJsiMcaxapu/ibl (Kpaxmars 1 1[e/Ir0J103a).

['roKo3a — BelecTBO C ABOMCTBEHHON (PYHKLMeNH — albJeruioCIupT. XUMUUYeCKre
CBOWCTBA IJIFOKO3bl: OKHC/IEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHe B COpPOUT,
crpToBoe OpokeHue. [IprMeHeHMe TIFOKO3bl HA OCHOBE CBOMCTB.

3HaueHHe YIJIeBOJOB B >KUBOW MPUPOJE U >KU3HU 4YesioBeKa. [IoHATHE O peakLusix
MOJIMKOHJeHCALlMM W THUJpPO/M3a Ha TpUMepe B3aWMOINpeBpallleHWid: TIJII0Ko3a —
rosiicaxapuf,.

JIaGopaTopHbie onbITbl. O3HaKOM/IEHHE C (PU3MUECKUMHM CBOMCTBAMH TJIFOKO3bI
(arTeuHasi yriakoBKa, TabmeTku). KUC/IOTHBIA THAPOMM3 caxapo3bl. 3HAKOMCTBO C
obpa3uiamMu  mosiMcaxapuioB. OOHapy)XeHHe KpaxMmasia C TOMOIIbI0 KaueCTBeHHOU
peakLuu B MeJie, xyiebe, OorypTe, MaprapvHe, MaKapOHHBIX U3/Ie/TUSIX, KpyTiax.

IIpakTuueckaa  pabora. Peakims  «cepeOpsHOrO  3epKaja»  TJIFOKO3BL
B3aumogeiicTBue r/t0K03bl € TuApokcugoM meau (II) mpu pa3nuuHbIX TeMriepaTtypax.
[lelicTBMe aMMHMAuHOTO pacTBOpa OKcHja cepebpa Ha caxapo3y. OOHapyxeHue
JIaKTO3bI B MOJIOKe. [lelicTBHe HOJa Ha Kpaxmall.

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ
[Tento3nl. Pubo3a u ,E[e3OKCI/IpH603a KaK TpeACTaBUTe/IM dJ/IbAOIEHTO3. CTpOEHI/Ie

MOJIeKy/l. MoJIOUHOKHC/Ioe Opo)KeHWe TJIOKO3bl. KHC/IOMOJIOUHBIE  TIPO/YKTHI.

CunocoBanue KopmoB. HutpoBaHue 1iesit0/103b1. [TMpOKCHIUH. 2
Tema 1.9. A3oTcoaepikaijue opraHu4ecKue coeJHHeHHUs
19. II  Tema 1.9.1. CopepxaHue yuedHoro marepuana Knaccudukaiys u usomepust aMuHoB. [Tonsitue  1/0
AMMHBI

00 amMuHax. HepBI/Iqule, BTOPHUUHBIE U TPETUUHbIE dMUWHBI. KJ'IaCCI/I(i)I/IKaL[I/IH dMHWHOB
Mo THUIIYy yIJIeBOAOPOAHOIo paAdKd/la MW UYHWCIYy dMHHOIDYIIII B MOJIEKYJIE.
I'omonornueckue pAAbI TIpeAe/TbHbIX aJ'II/I(l)aTI/I‘-IECKI/IX N apOMdTHU4Ye€CKHX dMHWHOB,
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M30MepUs U HOMeHK/IaTypa.

XWMHUUeCKMe CBOMCTBA AaMUHOB. AMHHBI KaK OpraHM4ecKue OCHOBaHUs, HUX
CpaBHeHHe C aMMHUAKOM M JIPYTUMHM HeOpraHM4eCKMMU OCHOBaHUsSIMU. CpaBHeHUe
XUMAYEeCKMX CBOMCTB anudaTUuecKuXx M apoMaTHuecKux amuHOB. Obpa3oBaHue
aMH/IOB.

[TpuMeHeHue U TIo/yueHre aMUHOB. [TosyueHre amuHoOB. Pabotsl H.H.3uHuHa.

Hemoncmpayus

B3auMopeiicTBrie aMMHaka M aHWIMHA C COJISTHOM KHUCIOTOM. Peakiys aHWIMHA C
OpOMHOI BoZIOM

20.

21.

II

IT

Tema 1.9.2.
AMHHOKHC/IOTHI

Tema 1.9.3.
Bbenknu

CopepxaHue yyeOHOro Marepuasia AMUHOKUCIOTHL. TToHsTHE 00 amMuHOKHCIOTax,  1/0
X Kaaccuukauys U crpoeHue. HomeHK/aTypa aMMHOKUCIOT. [IBOMCTBEHHOCTb
KHUCJIOTHO-OCHOBHBIX CBOWCTB aMWHOKHMCJ/IOT W ee TIPUYMHBLI. BUIo/sipHbIe HOHBI.
Peakiiuu KoHzeHcauu. [lentuaHas cBsisb. CUHTETHUECKHE BOJIOKHA: KarlpoH, SHAHT.
Knaccudukauyss BonokoH. IlosiyueHMe aMHUHOKMUC/IOT, UX T[pUMEHeHUWe |
Ouosiornueckast hyHKLIS.

emoncmpayus

,Z[OK(:B(:ITEJ'IBCTBO Ha/IM4uud Q)YHKL[I/IOHEIIIBHBIX rpyImiIl B paCTBOPAX dMWMHOKHCJIOT.

CopepxaHue yueOHOro marepuasa benku Kak rpupojHble rosumepsl. [lepsuuHas,  1/0
BTODUYHAsI, TPeTHUHAass W YeTBepTUYHAas CTPYKTYphl OenkoB. PUOpWUIISpHBIE U
ro0ynspHble  Oenku. XWMHUeCKWe CBOWMCTBA OefKOB: TOpeHHWe, JeHaTyparys,
TUJPOJIU3, KaueCTBeHHbIe (L[BETHbIE) peakluu. buonornyeckue GyHKuMU OeTKOB, UX
3HaueHUe. besiku Kak KOMIoHeHT ruiy. [Ipo6iema 6eIKOBOTO TOIOaHUS U TTYTH ee
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22.

23.

II

IT

Tema 1.10.
A3oTcojepixaime
reTepoLUK/JINYeCKH
e coeJuHeHMs1.
Hyk/ienHOBEBIe
KHUC/I0ThI.

Tema 1.11.
buoaornuecku
AKTHBHbIE
coeJMHEeHHUS

pelieHusl.
Hdemoucmpayus

PactBopeHre u ocaxaeHHe OenkoB. L[BeTHbIe peakiu Oe/KOB. ['opeHue ITHYLETO
riepa Y LepCTIHOM HUTH

CopepxaHue yue0HOro marepuasa Hyk/ieMHOBble KHUCIOTBl KaK TPHUPOAHBIE
nomuMepsl.  Hykneotuzapl, wux crpoeHve, npumepel. AT® wu AdD, wux
B3auMOIIpeBpallleHe U pojib 3TOro rporecca B nipupoge. Ilonsatue IHK u PHK.
Crpoenne [JHK, ee mepBuuHast U BTOpHuHasi CTpykTypa. Paborer ®. Kpuka u /.
Yorcona. KowmrmieMeHTapHOCTb  a30TUCTBIX OCHOBaHMM. Permkanus JHK.
Ocobennoctu crpoerust PHK. Tunbl PHK 1 ux 6uonornueckue ¢pyHkmuy. [ToHsTHE O
TPOUUHOM KoJe (KOZIoHe).

HJemoncTpayuu.  Mopgens  Monekyiasl  JIHK,  geMoHcTpaums — nipyHLuna
KOMITJIEMEHTaPHOCTH a30TUCTBIX OCHOBaHWM. OOpa3lbl TMPOAYKTOB TUTaHUS U3

TPAHCI'€HHBIX Q)OpM paCTEHI/Iﬁ N JKHMBOTHBIX. HeKapCTBa U TIperaparsl,
H3rO0TOBJ/IEHHbBIE ME€TOJdMHU reHHOU HNH)XE€HEPHHU 1 OMOTEXHOJIOIUH

CamocrosTesibHasi paboTa 00yJarommxcs
BuocuHTe3 Oefmka B JKMBOM KieTKe. ['eHHas WHXeHepuUsi W OHWOTEXHOJIOTHSI.
TpaHcreHHbie POPMBI paCTEHUH U )KUBOTHBIX.

®epmenTsl. [ToHATHE 0 PepMeHTax Kak O OHMO/IOrHUeCKUX KaTaam3aTopax OenKoBOM
npupoel. OCOOEHHOCTH CTPOEHWs W CBOWCTB B CPaBHEHHWU C HEOPTraHUYeCKUMH
Karanu3aropamu. Knaccudukaiys depmeHToB. OCOO€HHOCTU CTPOEHUS] U CBOMCTB
(hepMeHTOB: CelTeKTUBHOCTb U 3(h(PeKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (hepMEHTOB
oT TemmnepaTypbl U pH cpezbl. 3HaueHHe (epMEHTOB B OMOJIOTHH U TIPUMEHEeHHe B
TPOMBIIILJIEHHOCTH.

Butamunsbl. TToHsThe 0 BuUTamMuHax. VX kmaccuduikamys v ob6o3HaueHwe. Hopma

1/0

2/2
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notpebsieHrs BUTaMUHOB. BoziopacTBoprMblie (Ha ripyuMepe BUTaMuHOB C, TpyTimbl B
u P) u >xupopactBopumble (Ha TipuMmepe BuTamMuHOB A, D u E). ABUTaMHHO3BI,
TUIEePBUTAMHUHO3bI U TUTTIOBUTAMUHO3bI, UX MPO(UIaKTHKA.

T'opmoHnbl. [loHATHE O TOpPMOHAaX Kak OWONIOTHYECKW aKTHUBHBIX Bel[eCTBax,
BBITIOJTHSIFOLUX ~ SHAOKPUHHYIO  PETY/SALMI0  KU3HEJesiTeIbHOCTU  OpraHuM3MOB.
Krnaccudukariyiss FOpMOHOB: CTEPOU/IbI, IPOU3BOAHbIE aMUHOKUC/IOT, TOJIAIENTUAHbIE
u OenkoBble TOPMOHBL OTAenbHbIE TMPEACTAaBUTENN: 3CTPAZMOJ, TEeCTOCTEPOH,
WHCYJTUH, a[peHa/iH.

JlekapctBa. [ToHsiITHe O JileKApCTBaX KaK XMUMMOTEPAreBTUUECKUX riperiapaTax.
KpaTkue ucTopuyeckue CBefleHHs O BO3HWKHOBEHWW W Pa3BUTHUH XUMHOTeparvu.
['pynmbl  7eKapCTB: CyabGamuabl (CTPeNTOLU), aAHTUOMOTHKU (TIEHUI[WIIMH),
AHTUMNHWPETUKHA  (aClMpUH), aHa/JbIeTHMKH  (aHaJbI'MH).  AHTHOWOTHUKH,  HUX
K/accu(yKalys 10 CTPOEHUI0, TUIy U CIEeKTPY AelcTBuUs. be3omacHblie CriocoObl
TpUMeHeHus], ieKapCTBeHHbIe (POPMBI.

JdemMoHcTparuu. CpaBHeHHe ckopocTy pasznoxenust H>O» nioz geiictBreM depMeHTa
Katasa3el UM HeopraHuwueckwx karaimsatopoB: KI, FeCls, MnO,. OG6pa3upl
BUTaMMHHBIX peniapatoB. [lommButamunel. moctpanum ¢oTtorpaduii )KUBOTHBIX C
pa3MuHBIMA  ()OPMaMH  aBUTaMUHO30B. IlmakaT ¢ u300pa)keHHEM CTPYKTYPHBIX
(dopMyn >3CTpajuosia, TeCTOCTepOHa, afipeHanvHa. B3aumogeicTBue ajpeHasvHa C
pactBopom FeCls. BenkoBass mpupoja wHCynuHa (LjBeTHasi peaknusi Ha Oesikn).
[TnakaTbl WM KoOAoOrpaMMbl C QopmynamMu amuzia Cyab(haHUIOBOM KHUCJIOTHI,
TUTAAPOQOMEBbIM U JIOXKHOW AWTHAPO(OIMEBON KUCIOT, OeH3WITeHULU/IIMHA,
TeTPaLYK/IMHA, lle)oTakCMMa, acliprHa.

JIaGopaTopHbIe onbITHI. VcrbiTaHe PaCTBOPUMOCTH aZipeHaIHa B BOJE U COJISTHOM
kuciore. OGHapy>keHHe acITMprHa B TOTOBOM JIeKapCTBEHHOM (hopMme.
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IIpakTnueckas paGora. OOHapy)XeHHWe BHUTaMHHa A B TOZACOJIHEYHOM MacJie.
Oo6Hapysxenre ButamuHa C B ss6ouHoM coke. OrpeziesieHre BUTaMMHA D B peiObeM
JKUpe WM KypUHOM >KenlTKe. [leficTBMe aMuU/IO3bl C/IIOHBI Ha Kpaxmas. [leiicTBue
JleruiporeHasbl Ha MeTH/IeHOBbIM CUHUM. [lelicTBUe KaTana3bl Ha T€POKCU]
BO/IOpO/ia. AHa/iM3 JIeKAapCTBEHHBIX IIPEaparoB, TMPOU3BOJHBIX CATUIIOBOM
KUC/IOThI. AHa/U3 JIeKapCTBEeHHBIX TIPerapaToB, POU3BOJHBIX N-aMUHO(EHO/Ia.

CamocrosTesibHasi pabora 00yJarmmxcs

4
MexaHu3M [elCTBHS HEKOTOPBIX JIeKAPCTBEHHBIX IIperapaToB, CTPOEHHEe MOJIeKYJ,
IIPOrHO3MPOBaHNe CBOKCTB Ha OCHOBE aHa/lv3a XUMHUYeCKOTr0 CTPOeHMS.
Pa3pen 2. O01asA ¥ HeopraHu4yecKasi XUuMHs
24. II Tema2.1. Xumus — CojepxaHue ydeoHoro marepuasna CocTaB BeljecTBa. XWMHYeCKue 3jeMeHThL. — 3/1

HdyKd 0 BeljecTBax

CriocoObI CyIIleCTBOBAHHSI XMMHUYECKMX 3JIEMEHTOB: aTOMbI, TPOCTbIE U CJIOXKHBIE
BellleCcTBa. BelllecTBa MOCTOSTHHOTO W TI€PEMEHHOT0 COCTaBa. 3aKOH TOCTOSTHCTBA
cocTaBa BellecTB. BelljecTBa M0OJIEKY/ISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOEHHUSI.

N3mepenve BeljectBa. Macca atoMOB U MoJieKysl. ATOMHas eJVHULIA MacChl.
OTHOCHTebHBIE aTOMHAs ¥ MOJIeKyJIsipHast Macchl. KommuecTBo BellleCTBa U eJMHULIbI
ero U3MepeHusi: MOJib, MMOJIb, KMOJ/Ib. HKC/10 ABoragpo.  MosnsipHas macca.

ArperarHble COCTOSIHUSI Bell[eCTBa: TBep/joe (KpucTayinueckoe U aMophHOe), >KUIKOe
Y ra3zoobpa3Hoe. 3aK0oH ABOTa/[po U €ro CJiefICTBUSI. MonsipHbiii 06beM BellecTB B
razoobpasHoM coctosiHuM. OObeJUHEeHHBbIM Ta30BbIi 3aKOH U  ypaBHeHHe
Menpeneesa—KanelipoHa.

Cmecu BewlectB. Pasnmuuusg Mexay CMeCIMU U XUMUYECKUMU COeJUHEeHUSMHU.
MaccoBast 1 oObeMHasi /10l KOMIIOHEHTOB cMecH. BerectBo. ATom. Morekyia.
XvMuueckur sneMeHT. Annorponus. [IpocTele 1 ciokHble BelljecTBa. KauecTBeHHBIN
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M KOJMYECTBEHHBbIM COCTaB BewllecTB. XHUMHUUeCKWe 3HakKu U (OPMYyJIbL.
OTHocHTeNbHbIE aTOMHAas U MOJIeKyJ/isipHas Macchl. KomuecTBo BelljecTBa.

JevoHcTpanuu. OmbIThI, WITIOCTPUPYIOLIYE 3aKOH COXPaHEHUsI MacChl BeleCTB.
HabGop mogeneii aToMoB ¥ Mosieky/a. HekoTopheie BelljecTBa KOTMUECTBOM 1 MOJIb.
Moienb MOISIpHOTO 0ObeMa Ta30B.

JlaGopaTropHble ombITBL.  l3roToBjieHWe  Mofenell  MOJeKy/l  HEKOTODBIX
OpraHUuUeCcKHUX U HeOpraHMUecKUx BelecTB.

IIpakTHueckass pabora. OuncTKa BeljecTB (GUIBTPOBAHWMEM U JIUCTHIUISLIAEH.
OuncTKa BelecTB MepeKpuCcTa/uIi3aLyei.

CamMocrosTesibHasi pabora 00yJarommxcs
CriocoGbl  OTOBPaXKeHHsI MOJIEKY/: MOJIEKYISiPHEIE 1 CTPYKTYPHBIE (DOPMyZbL; 2

1apoCcTepkKHeBble U MacIiTabHble rpocTpaHcTBeHHble (CTioapTa—bpurieba) mogenu
MOJIEKY/I.

25.

II

2.2
aroma

CrtpoeHue

Copep)xaHue yueGHOro Mmarepuasa AToM — CJIOXKHas yacTuia. /lokas3arenbCTBa 4/2
CJIOKHOCTHU CTPOEHUST aTOMa: KaToJHble U PEeHTIeHOBCKUe JTyuH, (oTodpdeKT,
Pa/IM0aKTUBHOCTb, 3/IEKTPOJIU3.

[TnanerapHas Mogenb aromMa O. Pesepdopma. Crtpoenue atoma 1o H. Bopy.
CoBpeMeHHbIe TIpe/ICTaBAeHUsI O CTPOEHUH aToma. KopmycCKy/sipHO-BOJIHOBOU
Jlyanusm 4acTUL, MUKpOMUpa.

CocTaB aTOMHOTO s/jpa — HYKJ/IOHBI: IIPOTOHBI U HEUTPOHBI. V130TOMBI U HYK/IU/BL.
YcTonuuBOCTS s7€p.

OnekTpoHHast 060/10uKa aToMOB. [ToHsATHE 00 371eKTPOHHOM OpOUTaNU U 3/IEKTPOHHOM
obmake. KBaHTOBbIe UKC/a: T/1IaBHOe, OpOUTabHOE (ITOO0UHOE), MarHUTHOE U
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Tema 2.3.
ITepuoguueckuu
3aKOH U
ITepuoauyeckas
cucreMa
XUMHYECKUX
3/IeMEHTOB A
MenpeneeBa

cnuHOBOe. PacripefiesieHyie 3/1eKTPOHOB T10 SHEPreTUUeCKUM YPOBHSIM, MIOJYPOBHSIM U
opbuTaisM B COOTBETCTBUM C TIPUHIIMIIOM HauMeHbliIel SHeprud, mMpuHLuIoM [aymm
Y nipaBuioM ['yHa. D/1eKTpOHHbIE KOH(PUTypaLii aTOMOB XUMUYECKUX 3/IEMEHTOB.

BaneHTHbIe BO3MOKHOCTHA aTOMOB XUMUUECKHX 3/IEMEHTOB.
OneKTpoHHas KacCU(PUKALUs XUMUUeCKUX 37IeMeHTOB: S-, p-, d-, f-371eMeHTBhI.

IIpakTHyeckass pabora. PacueTHble 3a7laud Ha HaXOX/JeHWe OTHOCHUTETbHOU
MOJIEKY/IIPHOM Macchl, OIpeJe/ieHHe MacCOBOM [JOJTM XUMHUECKUX 3/1eMEeHTOB B
CJIO’KHOM BellleCTBe.

CamocrosTeibHasi pabora 00yJarommxcs

AnnotponHble MogudvKauuu yriaepoza (anMas, rpadur), kuciopoaa (KWCIOpoJ,
030H), osioBa (cepoe u Oenoe omoBo). IloHATHE O XUMHUUYECKOW TEXHOJIOTHH,
OMOTEeXHOIOTUY Y HAHOTEXHOJIOTHH.

Copepxanue yueOHoro wmarepuasia OrtkpbiTe IlepuofUUecKoro 3akoHa.
[IpearnioceuiKu: HakKoIl/IeHue (hakTONMOrNUeCKOro Marepuarnia, paboTHI
nipeaectBeHHUKOB (M.B. [leGepetinepa, A.D. lllankyptya, [x.A. Hetonenzca, JI.FO.
Meiiepa), cwe3q xumukoB B Kaprcpys, nuuHocTHble kKauectBa [I.M. MeHpesneeBa.
Ortkpeitue [1.11. MengeneessiM [leproanueckoro 3akoHa.

[Teprognuecknii 3aKOH U CTpOeHHMe aToMa. ATOM — C/OXKHasi yYactyua. fapo
(TIpOTOHBI ¥ HEMTPOHBI) U 3/1eKTPOHHAsi 000/10uKa. V30Torbl. CTpoeHHe 371eKTPOHHBIX
000/l04eK aTOMOB 3/IeMEHTOB MasbiX TiepuojoB. OcoOeHHOCTH CTpPOeHUst
3/IEKTPOHHBIX 000/I04eK aTOMOB 3/IeMeHTOB OOJIbIIUX TepruosioB (TIepexoHbIX
ysemMeHTOB). [loHstne 006 opburamax. s-, p- u d-Opburtamu. ONeKTPOHHBIE
KOH(Urypaly aToMOB XHMMHUUeCKUX 37eMeHTOB. V3oTonbl. CoBpeMeHHOe TOHSTHe
XUMUYECKOro 37eMeHTa. 3akoHOMepHOCTh I'. Mo3nu. CoBpeMeHHasi (hOpMy/IMpPOBKa
[Tepuoanueckoro 3akoHa. [lepuoanueckast cucteMa U CTpoeHue atoMa. Pu3ndecKui

4/2
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Tema 2.4. CTpoeHue
BelllecTBa

CMBICJI  TIOPSIAKOBOTO  HOMeEpa  3/1eMeHTOB, HOMEpPOB T[pPYIIBI M Iepuoja.
[Tepvognueckoe W3MeHeHWe CBOWCTB 3/IEMEHTOB: pajdyca aToMa; >SHEepruu
WOHM3alUY; 3/1eKTPOOTPULIATeIbHOCTU. [IpUUMHBI M3MeHeHUsl MeTal/IMyeCcKux U
HeMeTas/UTM4eCKUX CBOWCTB 3/1IeMEHTOB B TPYIIAaxX U Mepuojax, B TOM UKc/ie O0JIbIIIX
U cBepxOosbiux. 3HaueHWe Ileproznueckoro 3akoHa W IleproguUeCcKON CUCTEMbI
XMMUYeCKuX 3yemeHTOB [I.VI. MeHpeneeBa nJis1 pa3sBUTUSL HAayKU U TIOHUMaHUS
XUMHYEeCKON KapTHUHBI MUDA.

KoHTtposibHas padora «[lepuoguyeckui 3aK0H U CTPOEHHE aToMa»

HdemMoHcTparuu. Pa3muuHble BapuaHThl Tabiuipl  [leproguueckoll  CHUCTEMBI
XMMUUeCKuXx 3reMeHToB .M. MeHzeneesa.

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ
PBAI/IO(:IKTI/IBHOCTB. Hcnonb3oBaHue PaArO0dKTUBHBIX MU30TOINOB B TEXHUYECKHX LIe/IAX.

PeHTreHOBCKOe W3/7yyeHHWe W €ro MCI0J/ib30BaHMe B TeXHUKe U MeJulMHe.
MojenvipoBaHue Kak MeTO/, IPOTHO3MPOBAHKWS CUTYyalliK Ha POU3BO/ICTBE.

CopepxaHue yue0HOro marepuasa [loHiTHE O XWUMWYECKOW CBSI3U. THITbI
XUMHUYECKUX CBsI3el: KOBa/IeHTHasl, MOHHasi, MeTasyinuecKasi U BOJJOpPOJHasl.

KoBaneHTHass xumuueckass cBs3b. JlBa MexaHu3ma o0O0pa3oBaHUSI 3TOW CBSI3U:
0OMeHHBIN U [JOHOPHO-aKLeNTOpPHBI. OCHOBHBIE TapaMeTphbl 3TOr0 THIA CBSI3U:
JUVIMHA, TPOYHOCTb, YIrOJ CBSI3U WA BaJeHTHbIM yroja. OCHOBHblE CBOMCTBA
KOBa/leHTHOM  CBSI3U:  HACBIL[EHHOCTb,  MO/ISPU3yeMOCTb W IIPOYHOCTb.
ONeKTpPOOTPULIATE/ILHOCTh M KIaCCU(UKALMsl KOBA/JIEHTHBIX CBsi3el MO 3TOMY
MpU3HaKy: TIOJIIpHAasi M HeMoJisipHasi KOBajieHTHble CBs3U. [lo/sIpHOCTE CBSA3M U
MOJSIPHOCTL ~ MOJieKy/bl.  Crioco® TepeKphiBaHUS 3M€KTPOHHBIX opbuTaneld u
KJlacCHA(YKaLMs KOBa/IeHTHBIX CBsI3el 110 3TOMY INPU3HAKY: G- U T-CBA3U. KpaTHOCTb

4/2
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KOBaJIeHTHbIX CBsi3eli M K/JacCU(UKaLUsi UX [0 3TOMYy I[pPU3HAaKy: OJWHAapHbIe,
[IBOMHbBIe, TPOVHBIE, MOJYTOPHbIe. TUMbI KPUCTa/VIMYECKUX DELIeTOK y BeLecTB C
3TUM TUIIOM CBSI3U: aTOMHble W MOJIeKy/sipHble. Dr3nuecKre CBOMCTBA BeIECTB C
3TUMU KPUCTa/VTMYeCKUMHU pelleTKaMH.

VoHHasi Xx¥MuuecKasi CBsI3b, KaK KpallHMM Ciayuyali KOBa/JIeHTHOW TMOJISIPHOUM CBSI3U
MexaHu3m o00pa3oBaHWsT WOHHOW CBsi3W. VOHHBIE KpPHUCTa/UIMYeCKUe peIIeTKH U
CBOMCTBA BeIl[eCTB C TAKUMU KPHCTa/lJlaMHU.

Metajyinueckass XUMHUeCKass CBA3b, KaK OCOOBIA TUII XWUMHYECKOW CBSI3H,
CyLLeCTBYIOIIMM B MeTa/ulaX M CIlaBaX. Ee OT/iMuusi U CXO/ACTBO C KOBaJeHTHOW U
MOHHOMN CBSI35IMU. CBoiicTBa MeTa/l/InueCKOoun CBSI3U. MeTtaninueckue
KPUCTa/I/TMYeCcKre pelleTKU U CBOMCTBA BeLeCTB C TAKUMU KPUCTA/I/IaMHU.

BopmoposHasi XuMudeckass CBs3b. MexaHu3M oOpa3oBaHUsI TakoW CBs3u. Ee
K/iaccuduKalys: MeXMOJIeKyJIsipHasi U BHYTPUMOJIEKY/ISipHasi BOJOPO/IHbIE CBSI3U.
Moneky/isipHble KpUCTa//IMYeCKre peLleTKH [Jjsi 3TOro Tuma CBsi3u. Pusnueckue
CBOMCTBA BeLeCTB C BOJOPOJHOM CBS3bIO. bronornyeckas posib BOJAOPOJHBIX CBA3€eH
B OpraHU3al[iM CTPYKTYpP OHOIIO/IMMEPOB.

EpuHasi npyposia XUMUUeCKUX CBsi3el: Ha/llduve pas3/IduHbIX TUIOB CBSi3el B OJHOM
BellleCTBe, Mepexo/] 0/IHOTO TUIIa CBSI3W B [PYrOM U T.II.

Kowmriiekcoobpa3oBanue. [Tonsitue 0 KOMILJIEKCHBIX COeJUHeHUSIX.
KoopyHallMoHHOe 4KCcIo KomruieKkcoobpasoBaressi. BHyTpeHHsist U BHellHsisi cdepa
KoMI/ieKCcoB. HoMeHK/IaTypa KOMIIJIEKCHBIX coeuHeHni. VX 3HaueHue.

JdemoHcTpanuu. Mogenmu MoJieKyn pas/MYHOM — apxXuTeKTypel. Mogenu wu3
BO3/IYIIHbLIX IIAPOB TMPOCTPAHCTBEHHOTO PACIOJIOKEHUsT Sp-, Sp*-, Sp>-THOPHUIHBIX
opbuTaneii. Moy KpUCTaIIMUeCKUX PelieToK pa3InyHoro Turna. Mozeny MoneKkysn
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IHK u 6enka.

JIaGopaTopHble OnbITHL. B3anMozeiicTBe MHOTOAaTOMHBIX CIUPTOB C (heTMHTOBOM
KUIKOCTEI0. KauecTBeHHbIe peakiyuy Ha noHbl Fe?* u Fed*,

2
CamocTosiTe/ibHasi padoTa 00yuyarommxcs
[TonsipHOCTB CBSI3U U MOJIAPHOCTH MOJIEKYJIbI.
28. I 2.5. Ilosiumepsnl CopepxaHue ydeOHOro Mmarepuasna Heopranuueckue rmosumepsl. [Tomumepsr —  3/1

MpOCThie BellleCTBA C AaTOMHOM KPUCTA//TMUECKOM pelleTKOW: as/uIoTPOITHbIe
BUZION3MeHeHUs1 yryiepoga (asMa3, rpadurt, KapOWH, Qy/iiepeH — B3alMOCBS3b
rubpuu3ai opbuTasell y aToMoB yrjiepojia C MPOCTPAHCTBEHHBIM CTPOEHHUEM
aJJIOTPOIHBIX MOAUGUKALIMI); CelleH U TeJITyp LieroyeuHoro crpoeHusi. Ilommumepsr —
C/I0)KHBbIE BellleCTBa C aTOMHOM KPMCTa//TMUeCKON pelleTKOW: KBapll, KpeMHe3eM
(ZvoKCcHaHBIe COeHEHWsI KpeMHUS), KOPYH/| (OKCHJ, alFOMUHUS) U aJTFOMOCU/IMKAThI
(monieBble 1IMaThl, C/IIOZAA, KaoJWH). MwuHepassl U ropHble mnopoAabl. Cepa
riactuueckasi. MuHepanbHOe BOJIOKHO — acOecT.

Opranuueckue mosiuMepbl. Criocobbl UX TOJyueHHs: peakLuM TMOoJMMepy3alyu 1
peakiuu MOoMUKOHeHcaluu. CTPYKTYpbl MOJMMEDPOB: JIMHEHbIe, pa3BeTB/IeHHbIe U
rnpocTpaHcTBeHHble. CTPYKTypUpOBaHWe TIOJMMEPOB: BY/IKaHW3alUs KayuyyKoB,
nybsieHue 6esIKOB, OTBEpPIKAEeHHE ITOTMKOH/IeHCAIIMOHHBIX TIOJTMMEPOB.

Knaccugukaryisi noiMmMepoB MO pa3aUUHbIM [TPU3HaKaM.

HMemoncTpanuu. Kosekiyy 11acTMacc, KayuyyKoB, BOJIOKOH, MUHEPAIOB U TOPHBIX
nopo/i. MuHepaibHOe BOJIOKHO — acOecT W W3/ie/ust U3 Hero. Mogend MOJIeKYJT
6enkos, IHK, PHK.

JIabopaTopHble onbIThl. O3HakomieHWe ¢ oOpasliaMM IJIaCTMAacC, BOJIOKOH,
KayuyKoB, MUHepasoB U TOPHbIX 1opoj. [IpoBepka mjacTMacc Ha 3/€eKTPUYeCKYHO
MIPOBOAMMOCTh, TOPIOYeCTb, OTHOIIEHWe K PpacTBOpaM KWCJIOT, Iefiodyell u
okucautene. CpaBHeHHe CBOWMCTB TepPMOPEAaKTHUBHBIX M  TepMOIUIaCTUUHBIX
nnactMacc. IlosyueHuwe HuTeM U3 KanpoOHOBOM WIM  JIaBCAHOBOW — CMOJIBIL.
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Tema 2.6.
JucnepcHbie
CHUCTEMBI.

OO6Hapy>keHue XJ10pa B TIOJIMBUHUIXJIOPHU/E.

CamocTosiTe/ibHasi padoTa 00yuyarommxcs
3HaueHWe HEOPraHWYeCKUX TPUPOJHBIX TOJUMEPOB B (DOPMUPOBAHUM OJHOW W3

reoJIorMueckKux 000/10uek 3eM/i — TUTOC(epHI.

CopepxaHue yue0HOro marepuasa [loHSTHe O [JWCIIEPCHBIX CHCTEMax.
Knaccudukaiyss JUCHepCHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHOro0 COCTOSIHUSI
JIMCTIEPCUOHHOW CpeJbl W AuCrepcHOW (as3bl, a TakKe MO pa3Mepy MX YacTHll.
['pyboaMcCIiIepCHBIE CUCTEMBI: 3MYJIbCHU U CyCIeH3UH. TOHKOAUCTIEPCHBIE CUCTEMBI:
KOJIJIOW/JIHbIE (30JI1 U TeJid) U UCTHUHHBIE (MOJIeKY/sipHbIe, MOJIEKY/IIPHO-UOHHbIE U
HOHHBIE). Addext Tungans. Koaryasius B KOJJIOUJHBIX pacTBopax. CrHepe3unc
B reJisix.

3HayeHWe JUCIEePCHBIX CUCTEM B )KUBOW M HE)KHMBOW MPUPO/Ie Y MPAKTUUECKOMN JKU3HU
yesioBeKa. OMY/IbCUM U CYCIIEH3UM B CTPOMTENbCTBE, MUILEBOM U MeAULMHCKOU
MPOMBILLJIEHHOCTH, KOCMeTHKe. buosiornueckue, MeAULIMHCKAE U TEXHOJIOTMYECKHe
30/M. 3HaUueHHe rejied B OpraHU3alyy KMBOM Marepuu. buosornueckue, nuiesble,
MeJMLIMHCKKe, KocMeThuueckre rend. CrHepesuc Kak (pakTop, omnpezessitolii CPOK
TOZHOCTH TIPOJYKLIMM Ha OCHOBe rejeil. CBepThiBaHHWE KPOBU KaK OMOJIOTHUECKUN
CUHEpe3UC, ero 3HaueHue.

HEMOHCTpaI_[I/II/I. BI/I,E[]:I AUCIIEPCHBIX CUCTEM U UX XdPdKTE€PHBIE IMTPHU3HAKH.

JIabopaTopHble ombIThL. [lonyueHue cycrieH3ud cepbl U Kanugoiu. I[TonyueHue
SMY/IbCHU PacTUTEeILHOTO Macsia U beH3osna. [Tosmydyenne 3051 Kpaxmana. [lonydeHue
307151 Cepbl U3 THOCY/b(aTa HaTPHSI.

CamocrosTesibHasi paboTa 00yJarommxcs

MuHepasisl ¥ TOpHBIE TIOPO/Ibl KaK TIPUPOJHBIE CMeCH. DMYJIBCUN U CYCITeH3HUU. 3071

3/1
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(B TOM umcie aspo3osu) u remu. Koarysnsusi. Cunepesuc. [TpoxoxkjeHue iyya cBeTa
yepe3 KOJ/UIOUJHbIE U UCTUHHBIe pacTBOPHI (3 dekT TuHaans).

30.
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2.7. XuMuueckKue
peakuuu

CopepxaHue yueOHOro Marepuana Kiaccubukaiys XUMHUUYECKUX peaklud B
OpraHWYecKOlW U HeopraHuuyeckod xuMmuu. [loHsITHe O XUMHYECKOM peakI[uu.
Peakiuu, uayiiue 6e3 u3MeHeHHs KaUeCTBEHHOT'O COCTaBa

CKOpOCTb XUMHUYeCKUX peakluil. [ToHsTHe 0 ckopocTy peakiuii. CKOpOCTh TOMO- U
reTeporeHHOW peakLuu. DHeprusi akTUBaLUMU.

@daKTopbl, BAUSIONIME Ha CKOPOCTh XUMHUECKOW peakuyu. [Ipvpoja pearupyrommx
BeljectB. Temmneparypa (3akoH Bant-I'odda). Konuentpauus. Karanuzatopel u
KaTaji3: TOMO- U TeTePOTeHHbIN, UX MeXaHU3Mbl. 3aBUCUMOCTh CKOPOCTH PeakKI[|il OT
MOBEPXHOCTH COTMPUKOCHOBEHUSI pearupyrolrix Bel[ecTB.

O6paTMOCTh XMMWYECKUX PpeaKI[Ui BelecTB: a/uIOTPOIMU3al[is W H30MepHu3aliusl.
Peakuuu, wujyique C U3MeHEHMEM COCTaBa BeIeCcTB: MO0 YWCAYy U XapakTepy
pearvupyromux U 00pa3yroLUxcs BelecTB (pa3/ioyKeHUs, COeJMHEeHHs, 3aMelleHHUs],
oOMeHa); TIO0 W3MEHEHUIO CTeleHell OKHUC/IeHUSI S/1eMeHTOB (OKUCIUTeTbHO-
BOCCTAaHOBUTE/IbHbIE M He OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE —peakLuM); I0
Ter10BoMYy 3¢ (eKTy (3K30- U 5HJJ0TepMUYeCKHe); 10 (ase (TOMO- U reTeporeHHble);
10 Harpas/eHuio (oOpaTvMble U HeoOpaTHMbIE); 10 WCIIO/B30BAaHUIO KaTalnd3aropa
(kaTaMTMUECKWe U HeKaTaJuTUYyecKWe); IO  MeXaHW3My  (pajuKaJbHble,
MOJIEKY/ISIPHbIE Y NOHHBIE).

BeposATHOCT NpoTeKaHWsi XUMAYECKUX peakLui. BHyTpeHHs 3Heprus, SHTa/IbIus.
TerioBo1  5QPeKT XUMHUUeCKUX peaklid. TepMOXUMHUUecKHe ypaBHEHUSI.
CranzilapTHasi SHTa/bIKS peakiuii U obpa3oBaHus BeirjecTB. 3akoH ['.M. T'ecca u ero
C/1efICTBUSL. DHTPOIHSI.

4/2
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Tema 2.8.
PacTtBOpBbI.

XumMnyeckoe paBHOBecue. [IoHATHE O XUMHYECKOM paBHOBeCUU. PaBHOBeCHbIe
KOHLIeHTpalyy. [JMHaMUYHOCTh XMMHUYEeCKOro paBHOBecHs. DakTopsl, BAMSAOLIME Ha
CMellleHMe paBHOBeCHs: KOHLIeHTpalUsi, JaBjieHue, Temrmeparypa (npuHuun Jle
[ITaresnbe).

JdemoHcTpanuu. Peakiiy ropeHusi; peakLjuu 3HAOTepMUUeCKre Ha TIpUMepe peakLiuu
pas/iokeHust  (9TaHOMa, KaJMMHOM  cenuTphl, OMXpomMata  aMMOHHUsI) U
9K30TepMHUUECKHe Ha TIpUMepe peaknui coeguHeHHs (oOecrBeuriBaHue OpPOMHO¥
BO/Ibl U pacTBOpa IlepMaHraHaTa Kajusi STWJIEHOM, TallleHhe W3BeCTH W [Ip.).
B3auMozeiicTBre I[MHKA C pacTBOpPaMM COJSTHOM M CEpHOM KHC/IOT TIPU pa3HbIX
TemriepaTypax, pa3HbIX KOHL|EHTpaLUsX COJITHOM KHUCJIOTBI; pa3/ioykeHWe IepoKCcHhja
KHC/I0pOoZia C NMOMOoLbl0 oKcuga MmapraHua(lV), karamasbl ChIporo msca M CbIpOro
KapTodesns. BsaumojelicTBUe I[MHKA pPa3/MUHON TMOBEPXHOCTU (TIOpOILKa, IIbUIH,
rpaHy/) C KACA0Tol. Mogenb «kunsuero ciosi». CMmelljeHue paBHOBECUS B CHUCTEMeE:
Fe* + 3 CNS o Fe(CNS)3s; OMbUIEHHE >KHDOB, DEAKI[UK 3TepubHKariuu.
3aBUCUMOCTb CTeleHHd 3/IeKTPOJIMTUUeCKOW JUCCOLMALUM YKCYCHOM KHUCIOThI OT
pasbaBnenusi. CpaBHeHue cBoiictB 0,1 H pacTBOpOB CepHOIl U CepHMCTON KHWCIIOT;
MypaBbMHOM U YKCYCHOM KHCJIOT; TM/IPOKCH/IOB JIUTHS], HATPUS U KaJTusl.

JIaGopaTopHbIe onbIThL [lo/yueHre KUC/IOPOZA Pa3/ioykKeHHeM MepoKCcH/ia BOI0po/a
u(“M) TepMaHTaHaTa Kaius. Peakuuyu, wyiiye ¢ oOpa3oBaHMeM 0Cafika, ra3a Wiu
BO/IbI JI/IsI OPTaHUYEeCKUX U HEOPraHUUeCKUX KUCIOT.

CamocrosTesibHasi paboTa 00yJarommxcs
depMeHTHI, X CpaBHEHHe C HeOPraHWYeCKMMH KaTaln3aTOpPaMH.

Copep)xanue yueOHOro marepuasna [loHsTtue o pactBopax. ®u3MKO-xvMuyecKas 4/2
NpUpoZia  pacTBOpeHUsI W  pacTBOpPOB. B3aumopelicTBue  pacTBOpUTeNns U
pacTBOpeHHOro BeljecTBa. PacTBopuMocTh BeljecTB. CriocoObl  BbIpaskKeHHst
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KOHIIeHTPALMK PacTBOPOB: MacCOBasi [0Jsi paCTBOPEHHOTO BelllecTBa (TIPOLIEHTHast),
MOJISIDHASI.

Teopusi 37eKTPOIMTUYECKOW [uccouyanyy. MexaHW3M [UCCOLMALMK BeLecTB C
pa3/IMUHBIMU TUIAMU XMMHUYECKUX CBs3eil. BK/aJ, pycCKHMX Y4YeHbIX B Dpa3BUTHE
MpeJCcTaB/ieHnii 00 3IeKTPOJIMTUYECKON auccorraiui. OCHOBHBIE —TTOJIOXKEHUS
TEOpUM  SJIEKTPOUTUUeCKOW  auccouuaumu.  CTemeHb  371€KTPOJUTHUYECKOU
JIMCCOLMALMY U (paKTOPhI ee 3aBUCUMOCTU. CU/IbHBIE U CPeJJHHUE 3/IeKTPOJIUTHI.

HOuccotmanusi  Bogbel. Bogopogubii mokasatenb. Cpefja BOAHBIX PacTBOPOB
3/IEKTPOJIUTOB. Peakiiuy oOMeHa B BOAHBIX paCTBOpaxX 3/71€KTPOJIUTOB.

F'upponu3 kKak oOMeHHbIN Tmiporjecc. HeoOpaTWMbIii THAPO/IM3 OpPraHUYeCcKUX |
HEOpraHUYeCKWX COeJVHEHWM M ero 3HaueHue B I[IPaKTUYeCKOW [1esTebHOCTH
yesioBeKa.

OO6patumelii ruziposn3 coseid. CTyrmeHYaThld ruipoau3. [IpakTHueckoe NMpUMeHeHHe
TUZPOH3a.

I'uaposu3 opraHuveckux BellecTB (6enKOB, >KUPOB, YIJ/IEBOJOB, TOJUHYK/IEOTH/IOB,
AT®) u ero buosoruueckoe M NMpakTuueckoe 3HaueHre. OMblieHNe KUPOB. Peakifusi
3TepudUKaLUU.

JdemoHcTpanuu. CpaBHeHMe 3/1eKTPOIPOBOJHOCTH  PAacTBOPOB  3/1€KTPOJIUTOB.
CMelrieHre paBHOBeCHsI JUCCOLMALIAY C/1abbIX KUCIOT. VIHAWKATOPI ¥ M3MeHeHHe UX
OKpacKu B pa3Hbix cpefaxX. CepHOKHUC/bIN U (hepMeHTaTUBHBIN TM/PO/N3 YI/1€BO/OB.
I'vaponus kapboHaToB, Cy/nb(haTOB WM CUIMKATOB I[€JIOUHBIX METaJIOB; HUTPATOB
ceuHUa(Il) M UKHKa, XI0pyia aMMOHWUS.

IlpakTHueckass pabora. IlpuroroBjieHWe pacTBOPOB  pa3/IMUHBIX  BH/OB
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32.

II

2.9.
OKucImrenbHO-
BOCCTaHOBHMTE/IbHbI
e peakLuM.
J/IeKTPOXMMHUYECK
He MpoLecchl

KOHIIEHTPALIUH.
KoHnTtposibHas padora «PacTBopbI».

CamocTosiTe/ibHasi padoTa 00yuarommxcs
PacTtBopeHue Kak (U3MKO-XUMUUeCcKui mpoiecc. TeruioBble 3¢deKkTsl Mpu

pactBopeHuu. Kpucrannorugpatel. PelleHre 3ajad  Ha  MacCOBYH IO/
pacTBOpPeHHOro BellecTBa. [IprMeHeHMe BOJbI B TeXHUUECKHX Lieisix. JKeCTKOCTh
BO/IbI U CTIOCOOBI ee ycTpaHeHus1. MUHepasbHbIe BOABI.

CopepxaHue yuyeOHOro marepuana OKHCIUTeTHHO-BOCCTAHOBUTE/bHBIE DeaKLUH.
CreneHb okucsieHusl. BoccraHoBuTenu U okucautend. OKUc/ieHre U BOCCTaHOB/IEHUe.
BaxkHelllllie OKWCIUTE/NM W BOCCTAaHOBUTeNM. BoccTaHOBUTENbHbIE CBOMCTBA
MeTaJIZIOB — TPOCThIX BelleCcTB. OKUC/IUTe/IbHbIe W BOCCTAHOBUTE/IbHbIE CBOMCTBA
HEMeTa/I/IOB — TPOCThIX BellleCTB. BoccTaHOBUTe/NbHbIE CBOWCTBA  BelECTB,
oOpa3oBaHHBIX 3/IeMEHTaMM B HU3IeH (OTpUllaTe/TbHOM) CTereHu OKUCIeHUs.
OKuC/IMTe/IbHbIE  CBOMCTBA BEIL[ECTB, OOpa30BaHHBIX 3/EMEHTAaMM B  BbICIIEH
(MonoXKUTENbHOM) CTerleHW OKucieHHsl. OKucIWTeNnbHble W BOCCTAHOBUTE/bHbIE
CBOWCTBA BeIECTB, OOpa30BaHHbIX 37€MEHTAMH B TIPOMEXYTOUHBIX CTereHsX
OKHCJIeHUS.

Knaccudukarys OKHC/TUTeTbHO-BOCCTAaHOBUTE/TbHBIX peakLiui. Peakiuu
MEKaTOMHOTO W MEXMOJIEKY/IIPHOTO  OKWUCJ/IeHHUS-BOCCTAHOBJ/IeHHs.  Peakuuu
BHYTPUMOJIEKYJIIPDHOTO  OKUCJ/IEHHSI-BOCCTAHOBJIeHHsl. Peaklud CaMOOKUC/IeHUsI-
CaMOBOCCTAHOBJIEHUS (JAUCIIPONOPLIMOHMPOBAHUS).

MeTozbl COCTaB/eHUsI YpPaBHEHUU OKHC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX —DPeaKLWM.
Metos 3/eKTpoHHOro OamaHca. BiusiHuMe cpefbl Ha TpOTeKaHWe OKHUC/IUTeTbHO-

BOCCTAaHOBUTEJ/IbHBIX TIPOLI€CCOB.

XWMHUUeCKMe MCTOUHHUKM TOKa. OJIEKTPOZAHbIe TMOTeHUWas bl. Psif CTaHAapTHBIX

3/1
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2.10.
Knaccuduxamus
BeujecTB. IIpocreie
BellecTBa

3/1eKTPO/IHbIX TIOTEHI[MA/IOB (3/IEKTPOXUMHUUECKUM PsijJi HarpsKeHWW MeTasioB).
[anbBaHUYeCKUe 371eMeHTHI U TIPUHLUIBI UX paboTel. CocTaB/ieHre ralbBaHUYeCKUX
yniemMeHTOB. OOpa3oBaHue TajbBaHUUECKUX TMap TpM XUMUUYECKHX IIpOL[eccax.
[anbBaHUYeCKHUe 3/IeMeHThI, TMPUMeHsieMble B JKHU3HHW: CBUHIIOBasi aKKyMYJISITOpHast
OaTapesi, HUKe/Tb-KaIMHUeBbIe OaTapeu, TOTTUBHbBIE 3/IEMEHTHI.

O/NeKTpPo/M3 pacilaBOB U BOJHBIX PacTBOPOB  3/I€KTPOMUTOB. IIporecchl,
MIPOMCXO/AIIME Ha KaToZle U aHojie. YPAaBHEHUS 3JIEKTPOXHMHUUECKUX IPOI[eCCOB.
ONeKTPOM3 BOJHBIX PAaCTBOPOB C WHEPTHBIMM 3/IEKTPOJAaMH. DJIEKTPOJIA3 BOZHBIX
PaCcTBOPOB C PAaCTBOPUMBIMH 37IEKTPOJaMH.

JdemMoHcTparnuu. ['ajbBaHWUeCKHe 3/1eMeHThI W OaTaperku. DIeKTpoM3 pacTBopa
xnopuza meau(Il).

JIaGopaTopHbie OmbITHI. B3anMozielicTBHie MeTa/UIOB C HeMeTa//laMH, a Takke C
pacTBOpaMM COJied M pacTBOpPaMHM KHUC/IOT. B3anmojelcTBHe CepHOM W a30THOM
KMUIOT C Me[pt0. OKHUC/IWTe/IbHbIE CBOWCTBA IepMaHraHaTa Kajausl B Ppas3/IMuHbIX
cpejax.

CamocrosTe/nbHas padoTa 00yJarommxcs 2
I[TpakTHueckoe IpruMeHeHHe 371eKTposm3a. PemieHue 3azau

Copepxanue yueOHoro marepuana Knaccudukaiuss HeopraHndeckux BemjecTB. 3/1
ITpocteie ¥ coxHble BewjectBa. OKcuzpl, UX Kiaaccupukauys. ['Mapokcuzbl
(ocHOBaHMS, KMC/IOPOACOZep Kalliie KUCIO0ThI, aM(OoTepHble THAPOKCHAbI). KHUcaoThl,

ux kKiaaccuukanus. OcHoBaHusl, ux Knaccudukanus. Conmu cpefHue, KUCIbIe,
OCHOBHbIE U KOMITJIEKCHBIE.

Merannel. Tlosmoxenue wmetannoB B [lepuoguueckoit cucreMe U 0CODEHHOCTH
CcTpoeHUs KX aTOMOB. IIpocTble BelljecTBa — MeTa/UIbl: CTpPOEHUEe KPUCTa/UIOB U
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MeTa/l/Tiyeckass XuMHuueckass cBsizb. OO1iue ¢du3nuecKkre CBONCTBA META/VIOB U HX
BOCCTAHOBHUTe/IbHbIE CBOMCTBA: B3aMMOJeNCTBHe C HeMeTa/slaMu (KHUC/IOPOZOM,
rajioreHaMH, Cepoi, a30TOM, BOZOPO/IOM), BOJIOM, KMC/JIOTaMH, PacTBOpaMU COJieH,
OpraHWYecKHMHU BellecTBaMHu (CIUPTaMH, rajoreHaakaHaMmu, (eHOJIOM, KMCI0TaMu),
co 1menouamMu. OKCUABI W TUJPOKCHUJLI MeTa/lIoB. 3aBUCHUMOCTh CBOWCTB 3THX
COeJMHEHUM OT CTereHell OKHC/IeHWs MeTasIoB. 3HaueHWe MeTa/lJIOB B MPUPOJie U
JKU3HU OpraHU3MOB.

Koppo3sus MeTasl/ioB. [Tonstue KOppO3UH. Xumunyeckas KOppO3USl.
OnekTpoxuMuyeckasi Kopposusi. CriocoObl 3aIyThl METa/IOB OT KOPPO3UH.

OO1ume criocobbl ToydeHUsi MeTalioB. MeTa/ibl B TpUpoje. MeTautyprusi U ee
BU/IBL: TIMPO-, TUJPO- U 3JIEKTPOMETAa/UTyprus. DJIeKTPOIU3 PACIl/IaBOB U PaCTBOPOB
COeJMHEHUI MeTaJ/IOB U ero rpakThyeckoe 3HaUeHue.

Hemetannel. IlomokeHue HemeTalaloB B HepHOAHHECKOﬁ crucreMe, 0COOEHHOCTH
CTPOE€HUSA UX aTOMOB. BHEKTpOOTpI/IL[aTEIIBHOCTL.

BJIaFOPO,Z[HbIe rassbl. SJIEKTPOHHOG CTpO€HHE dTOMOB 6JIaF0p0'Z[H]:IX ra3oB H
0CODEHHOCTH X XUMHUUECKUX U (1)H3I/IT—IECKI/IX CBOMCTB.

Hewmertannbl — mipocTele BelecTBa. ATOMHOE W MOJIEKY/ISIDHOE UX CTPOEHMe.
Annotponusi.  XuMHUYecKWe CBOWCTBa HemeTa/uioB. OKUC/IWTe/bHbIE CBOMCTBA:
B3aUMOJIEMICTBE C MeTaljlaMM, BOJOPOJIOM, MeHee 3J/IeKTPOOTpHULIaTebHBIMU
HeMeTa/lJlaMH, HeKOTOPbIMM CJIOKHBIMU BelljeCTBaMHU. BoccTaHOBUTe /IbHBIE CBOMCTBA
HEeMeTa//IOB B peakuusx ¢ ¢GTOpOM, KHUC/IOPOJOM, CJIOKHBIMU BellleCTBaMU-
OKHC/IUTENSIMU (a30THOW U CEPHOU KMCI0TaMH U Jp.).

JeMoHcTpanuu. Mogenmu KpUCTa/UIMUECKUX pelleTok MeTa/uioB.  Kosutekius
MEeTa/UIOB C pasHbIMA (U3MUeCKMMHU CBoOWcTBamMHM. Kopposuss MeTanioB B
3aBMCHMMOCTH OT YCJIOBUM. 3alliiTa MeTal/ioB OT KOPPO3WH: 00pasLibl «Hep)KaBeeK»,
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3alUTHBIX TIOKPbITUNA. Kosuiekuus pyz. OJeKTPoau3 pacTBOpOB coseid. Mogenu
KPUCTa/IIMYeCKUX pelleToK Hofa, anmasa, rpadura. Asiorporus docdopa, cepsl,
Kucaopoga. BsaumogeiicTBre BoIOpo/ia C KUCIOPO/IOM; CYPbMBI C XJIOPOM; HAaTpUSI C
HOJIOM; XJiopa C pacTBOpoM Opomuzia Kamus; XJIOPHOW U CepOBOZOPOAHON BOZABI;
obeciiBeurBaHre OPOMHOM BO/IbI STH/IEHOM WJIH alleTHIEHOM.

JIaGopatopHbie ombITbl. O3HakomsieHWe C oOpa3ljamMy TIpecTaBUTeNel KIacCOB
HeopraHn4eckux BeljecTB. O3HakoM/ieHHe C oOpasljamu TIpe/iCTaBUTesield KIacCoB
OpraHUYeCKHX BeIIeCTB.

[Tonyuenue u cBoiicTBa Kucjaopoza. [lonyyeHue u cBolicTBa Bogopopa. IlomyueHue
MJIaCTUYECKOM Cepbl, XMMHUUeCKUe CBOWCTBa cepbl. B3aWMopeiicTBHe MeTa/yIOB C
pacTBOpaMH KUC/IOT U cosiet. CBOMCTBA yriisi: aficopOI[MOHHbBIE, BOCCTAHOBUTE/ILHBIE.
B3auMopeiicTBMe LMHKa WM aIlOMUHUSI C pacTBOpPAaMM KUCJIOT U  ILesiouei.
OkpallBaHue 1jlaMeHU KaTUOHAMU 111eJIOUHBIX U 11[e/I0UHO3eMe/IbHbIX MeTasl/IoB.

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ

B3auMopeicTBue JUTHSL, HAaTpPUs, MarHUAs M >Keje3a C KUCIOPOJOM; Ile/IOUHbIX 2
MeTa/lJIOB C BOZJOW, CIMpTaMH, ()eHOJIOM; LIMHKAa C pacTBOpaMM COJISTHOW W CEpPHOM
KUUIOT; HaTpusi C CEepoM; allOMUHUSI C HMOJOM; ’Keje3a C pacTBOPOM MeJHOIO
KYII0pOCa; aJIlOMUHUS C paCTBOPOM eIKoro Hatpa. OKCUbl U TUPOKCHU/IBI XpOMa.

34. I 211 OcHoBHble Copiep)kaHne ydeOHOro marepuana BogopojHble coefuHeHUs1 HemeTa/ioB. 3/1

KJIacChI
HEOPraHUYeCKHX U
OpraHNYecKuX
COeJUHeHUI

[TonyueHne ammHuaka W XJOPOBOZOPOJA CHHTE30M U KOCBeHHO. Pusnyeckue
cBorcTBa. OTHOIIEHHE K BOZle: KUC/IOTHO-OCHOBHBIE CBOKCTBA.

Okcuibl W aHTUAPUABI  KapOOHOBBIX  KHMCIOT.  HeconeoOpa3syrouue U
coneobpa3ymolre OKChbl. KucioTHbIe OKCH/IBI, UX CBOMCTBA. OCHOBHBIE OKCH/IBI, UX
cBOMCTBa. AM{QoTepHble OKCH[bI, UX CBONCTBA. 3aBUCUMOCTh CBONCTB OKCH/OB
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MeTa/IZIOB OT CTelleéHUW OKHC/IeHHAd. AHFI/IAPI/IALI Kap60HOBbIX KHC/JIOT KdK dHa/I0Tu
KHWCJ/IOTHBIX OKCHO0B.

KucnoTel opraHuueckue U HeopraHudeckde. Kuc/ioTbl B CBeTe  TeOpUU
3/IeKTPOJIMTUYECKON aucconyanui. KucioTel B CcBeTe IPOTOIUTUYECKOM TeOpHU.
Knaccudukarpsi opraHMuecKux ¥ HeopraHu4ecKux KUcaoT. OO1ue cBONCTBa KUCIOT:
B3aMMO/IeHiCTBYe OPraHNueCKHUX U HeOpraHMueckux KMUC/I0T C MeTasylaMi, OCHOBHBIMU
¥ aM(OTepHBIMU OKCH/aMH U TUAPOKCHUZAMH, C COJsIMH, 0Opa3oBaHME CJIOXKHBIX
3¢upoB. OcoOeHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOM CEePHOM U a30THOM KHUC/IOT.

OcHoBaHMsSI OpraHWueckue W HeopraHuyeckve. OCHOBaHUSI B CBeTe TeOpUU
3/IEKTPOIUTUUECKON guccoratiid. OCHOBaHUS B CBeTe TPOTOIUTUYECKON TeOpHH.
Knaccudukaiusi OpraHAYeCKMX U HeOpraHWYeCcKMX OCHOBaHUH. XUMHUecKue
CBOMCTBa I[e/loYyel M HepacTBOPHMMBIX OCHOBaHMU. CBoiCTBa 0OECKHUCIOPOAHBIX
OCHOBaHUI: aMMHaKa U aMUHOB. B3aviMHOe B/IMsiHYIe aTOMOB B MOJIEKYJie aHUIMHA.

AMCI)OTeprIe OpraHnyeckve W HeOopraHU4yeCkKue COoeJUHEHU. AMQ)OTeprIe
OCHOBdHHUA B CBeTe HpOTOHHTHHECKOﬁ TE€eOpHH. AM(i)OTepHOCTB OKCHUJOB H
TNMAPOKCHUAOB MMepexoJHbIX METAJIJIOB: B3aHMOAEﬁCTBHe C KUCJIOTdAMU U 1je/I0UaMH.

Cosmu. Knaccudwukarys 1 XuMuueckre CBOMCTBa coseil. OCoOeHHOCTU CBOMCTB cosieit
OpraHUYeCcKHUX U HeOPraHMYeCKUX KUC/IOT.

CeHeTHuecKass CBSI3b MEXAYy K/lacCaMM OpraHWYeCKUX W  HeOpraHW4eCKUx
coepuHeHui. [IOHSITME O TEHETWUECKOW CBS3M W TeHETUYeCKMX psiflax B
HeOpraHWueCKou 1 OpraHuYecKol XuMuM. ['eHeTUUecKre psifibl MeTasia (Ha TipUuMepe
KasbLUs U >Kese3a), HeMeTasla (Cepbl U KPeMHHUS), TIepexoJHOro 3jieMeHTa (LIMHKA).
['eHeTHUeCcKUe psiZibl U TeHeTUUeCKasl CBs3b B OpraHM4ecKod XUMUW. ETUHCTBO MHpa
BeIlleCTB.

,Z[EMOHCTPEIHI/II/I. KOJ'IJ'IEKL[I/II/I KHWC/IOTHBIX, OCHOBHBIX U aM(bOTeprIX OKCH/ OB,
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JIeMOHCTpaLusi MX CBOMCTB. B3auMMojelicTBUe KOHLIEHTPHPOBAHHBIX a30THOM U
CepHOM KHCJIOT, a Takke pa30aB/JIeHHOM a30THOW KHCIOTHI C Mefpio. Peakius
«cepeOpsSIHOTO 3epKasia» JJisi MypaBbMHOW KHCJIOTHL. B3aumogelicTBrue pacTBopa
TUAPOKCH/IAa HAaTpus C  KUCJIOTHBIMM  okcugamu  (okcugom  docdopa(V)),
amboTepHbIMUA THAPOKCUAAMU (TUIPOKCUIOM IMHKA). B3aumoelicTBHe aMMMaka C
XJIOPOBOZIOPOJIOM M BOAOW. AHAJOTUUHO [Ji1 MeTWlaMuHa. B3aumopeiicTBue
aMUHOKUCJIOT C KUCJIOTaMH U 11iesiouamu. OcCyliilecTB/IeHUe IepexofioB:

Ca — Ca0O — Ca3(PO4); — Ca(OH)>

P — P>0Os — H3POq4

Cu — CuO — CuSO4 — Cu(OH), — CuO — Cu
C2Hs0H — CoHs — CoH4Br

JIaGopaTopHble ombIThl. [lonmyueHne W CBoOMCTBa yriekucioro rasa. CBoiicTBa
COMSIHOM, cepHOM (pa30aBieHHOM) U YKCYCHOW KHUC/IOT. B3anMoelicTBre THAPOKCH A
Hatpusi c consimu (cynbdatom wmenu(ll) m xnopugom ammoHust). PasnokeHue
rujpokcuzia Meau. IlomydyeHue u am¢oTepHble CBOMCTBA I'MPOKCH/A amtOMHUHUSL
[TosnyueHue >keCTKOM BOAbl M H3y4yeHHe ee CBOWCTB. YCTpaHeHHe BpPEMEHHOH MU
TOCTOSIHHOU JKeCTKOCTH.

IlpakTHueckass padora. IlosyueHre X/IOpOBOJOPOAA M COMSIHOM KHCJIOTBI, WX
cBoricTBa. [TosyueHre ammuaka, ero CBOMCTBA.

OcHOBaHMSI KakK 3/eKTPOIMUTHI, WX KIacCU(UKaLUsi IO pas3MuHbIM IpU3HAKaM.
XWMHUUeCKMe CBOMCTBA OCHOBAaHMM B CBeTe€ TEOPHUU  37EKTPOJUTUUYECKOU
guccouuanyu. PasnoskeHre HepacTBOPUMMBIX B BoJie OCHOBaHUN. OCHOBHBbIE CIIOCOOBI
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2.12. Xumus
3/IEeMEHTOB

S-OJIEMEHTBI

2.13._ p-DJyieMeHThbI

TOTy4eHus OCHOBaHUH.

CamocTosiTe/ibHasi padoTa 00yuyarommxcs

Enkuve 1jenoud, MX WCINO/Mb30BaHHWE B MPOMBIIUIEHHOCTH. ['allleHass M HeraieHas
13BeCTh, ee IIpUMeHeHre B CTPOUTebCTBe. ['UIiC u anebacTp, TUIICOBAHKe.
Copep:xaHue yyedHOro marepuasna Bogopos. JIBoiicTBeHHOe T0OJI0)KeHHe BOJ0po/a
B Ilepuoguueckoii cucreme. VM3oTomnbl Bogopoa. Tsbkenas Bofa. OKUC/IUTe/IbHBIE U
BOCCTAHOBUTE/IbHbIE CBOWCTBA BOJOPOJa, €ro MoJjiyueHWe W TipuMeHeHue. Posib
BOJOPO/ia B )KUBOW U HEXXUBOU Tpupo/ie. Boza.

OnemenTbl IA-rpymmel. Illenounbie MeTasuibl. OOImasi XapakKTepUCTHKA IeJTIOYHBIX
MeTa/UIOB Ha OCHOBAHUU MosiokeHUus B Ilepuoguyeckoit cucreme snemeHtos [I.M.
MeHgeneeBa U cTpoeHus1 aToMOB. IlonyyeHue, pusnueckue ¥ XMMUYeCKre CBOMCTBA
111eJIOYHBIX MeTasyIoB. KaTHOHBI 1]e/I0UHBIX MeTa/VIOB KaK Ba)KHeHIlas XUMHUuecKas
¢dopma MX CylleCTBOBaHUsl, Pery/saTHBHAs PO/Ib KaTHOHOB Kajaus U HaTpuUsl B JKUBOM
kietke. [IprposHble coefMHEHUS HATPUS U Ka/us, UX 3HaUeHHUe.

OnemenTsbl IIA-rpymnmel. OO6Ilasi XapakTepUCTHKa IIieJI0UHO3eMeNbHbIX MeTa/ljioB U
MarHusi Ha OCHOBaHMM TMoyiokeHUs B Ileproanueckoil cucteme snemeHtoB [I.U.
MeHnzieneeBa M CTpoeHHMs aroMmoB. KanbLyi, ero mnosyueHue, Qu3MyecKue |
XMMHUUeCKHe CBOWCTBA. BakHelilllve coeJHEHWs KajbLUs, WX 3HauyeHWe U
npuMeHeHue. Kanbluii B ipupo/e, ero buosioruueckasi poJib.

CamocrosTesibHasi paboTa 00yJarommxcs
Ponb BOABI Kak CpefooOpasyroliero BeljecTBa K/I€TKH. OKOJOTWYEeCKHe aCIeKThl

BOOOIIO/IE30BAHUA.

Copep)xaHue y4yeOHOro marepuasa AJFOMUHUM. XapaKTepHUCTHKA aMFOMUHUS Ha
OCHOBaHuM noJjiokeHus1 B Ileproganueckon cucreme snemeHToB [l.M1.MenpeneeBa u
cTpoeHusi aroma. IlomyyeHue, ¢u3nueckue M XUMHUECKUe CBOMCTBA a/llOMHHUS.

3/1

3/1
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Baxneillliie coefuHeHUs allOMUHMS, WX CBOWCTBA, 3HaueHHWe U TIPUMEHEeHue.
[TpuposHble coelMHEHNsT aTIOMUHUS.

Yrnepos u KpemHuid. OOIasi XapakTepuUCTHKAa Ha OCHOBAaHUM WX TIONIOXKEHHUS B
[Tepuoauueckoii cucteme [1.M1. MeHiesieeBa U CTpOeHUs aToMa. [IpocThbie BelljecTBa,
obpa3oBaHHbIE 3TUMHU 3yeMeHTaMH. OKCH/bI U THAPOKCH/BI YrIepoZia U KPEeMHHUS.
BakHelillive C0/IA yTOIBHOM U KpeMHUeBOW KUC/IOT. CUIMKATHAS POMBILLLIEHHOCTb.

T'anorensl. OOljasi XapaKTePUCTHKA TaJiOT€HOB HAa OCHOBAHWU WX TIONIOXKEHUSI B
[Teprognueckort cucreme 53neMeHTOB [I.Ml.MeHJeneeBa M CTpPOeHUSI aTOMOB.
[ajoreHbl — MpPOCTble BelecTBa: CTPOEHWE MOJeKy/l, XUMUUecKhe CBOMCTBa,
rojiyueHrWe W TpuMeHeHUWe. BakHelllllve coeAUHEHWs Ta/JOreHOB, WX CBOMCTBa,
3HauyeHUWe W TpuMeHeHHWe. XaibKoreHbl. OOljasi XapaKTepUCTHKA XaJbKOTeHOB Ha
OCHOBaHMWM UX ToJyiokeHUs1 B [leproguueckoii cucteme 31eMeHToB [1.M. MeHeneeBa
W CTPOEHHsI aTOMOB. XajbKOTeHbl — MPOCThbie BellecTBa. AsuioTporivs. CTpoeHue
MOJIEKYJ/T a/JIOTPOIHBIX MOAW(UKALM U UX cBoMcTBa. [losyueHre u TipuMeHeHHe
KUCJI0pPO/ia U Cepbl.

OnemeHTbl VA-rpynmnbl. OOIjasg XapakTepuCTHMKa 3/7eMeHTOB STOW TIpyMIbl Ha
OCHOBaHMM UX MoJiokeHus B Ileproguueckon cucreme 3nemeHToB [I.M1. MeHjeneeBa
u cTpoeHust aroMoB. CTpoeHMe MOJIEKY/bl a30Ta M alJOTPONHBIX MOAWUDUKALMI
¢dochopa, ux Qusnueckue MW XHUMHUYeCKHe CBOMCTBA. BojopojHble coefWHEHUs
371ieMeHTOB VA-rpynmnsl. OKcyzpbl a3oTa U (ocdopa, COOTBETCTBYIOLIME UM KHC/IOTHI.
Comu stux KuciaoT. CBOWMCTBA KHCIOPOJHBIX COeJMHEHWM a3oTa U (ocdopa, UX
3HaueHue U [IPUMeHeHue.

Onementsl IVA-rpynmel. OOmias XapakTepuCTHKa S57eMEHTOB 3TOM TPYNIbI Ha
OCHOBaHUM UX ToJiokeHUs1 B [lepuoguueckoli cucteme 3eMeHToB [1.M. MeH/jeneeBa
M CTpOeHWs aTOMOB. Yriepos W ero amnotpornus. CBOMCTBa a/IOTPOIHBIX
MogubUKaLMi yriaepoja, UX 3HayeHWe W INpuUMeHeHWe. OKCHABI U THJPOKCUABI
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yriaepoja U KpeMHUs, UX XUMHUueckuhe cBoucTBa. Co/lM yrojbHOM U KPEMHHUEBBIX
KUCJIOT, UX 3HaueHue U IpuMeHeHUe.

CamocrosTeibHasA padoTa 00yJarmmxcs
TasoreHsl B pupoje. Buosiornueckasi posib rajioreHoB. XaabKOTreHbI B TIPUPO/IE, UX

buonornueckass ponb. A3oT u ¢ochop B TpHpofe, UX OuosOTHUECKas PpoOJib. 2
[Tpupogoobpa3yromjasi posb yriaepofa [jisi XUBOM M KPeMHUS — [ HEXKHUBOU
TIPUPO/IbI

37. II  2.14 d-DnemeHThl Copepxanue yueOHOro marepuana OcoOeHHOCTH CTPOeHHsI aTOMOB d-3jieMeHTOB — 3/1

(IB-VIIIB-rpynmn). Meap, IMHK, XpOM, >KeJjie30, MapraHel] Kak IIpOCTble BelllecTBa, X
¢usnyeckre U xumuueckue cBoiicTBa. CoefuHeHUst d-371eMEHTOB C pa3IUUHBIMHU
CTeIleHsIMU OKUCJIeHHsl. XapakTep OKCUZAOB U THAPOKCUIOB 3TUX 3/IeMEHTOB B
3aBUCUMOCTH OT CTeIeHU OKUC/IeHUs MeTaJlla.

HdemoncTpanuu. KosuleKiiyd TPOCTBIX  BellecTB, 00pa30BaHHBIX —3/1eMEHTaMHU
Pa3/IMUHBIX 3/IEKTPOHHBIX cemelcTB. KosieKiud MUHepasioB W TOPHBIX TIOPO/.
[TonyueHue annoOTPONHBIX MOAWG(UKALMK KHUCI0poa, cepbl, docdopa. Xumuyeckue
CBOWCTBa BOZIOPO/ia, KUCI0PO/AA, cepbl, pocdopa, rasioreHoB, yriepoja.

Okcuzibl cephbl, a30Ta, yrjepo/a, »kejes3a, Mapratiija, MeJiji C pa3/iIMuHbIMU CTeleHsIMHU
OKHCJ/IEHUSI, UX CBOMCTBA.

FI/IAPOKCI/IABI Cepbl, XpOMd, MapraHlia, ’Keje3d, Meu, aJIOMHUHHA KW I[HUHKA4, HUX
nojsyyeHre v XxuMuueckue CBOICTBa.

IIpakTnueckasas pabora. I[losyueHre TUIPOKCUOB aMIOMUHUS W I[MHKA |
vccejoBaHie Ux CBOUCTB. [lonmyyeHue W ucciiejoBaHWe CBOMCTB OKCH/IOB Cepbl,

yriepoza, dhocdopa.

43




38.

II

2.15. Xumusa
JKH3HH 0011IecTBa

B

CopepxaHue yueOHOro wmarepuasia XWMUs U TPOU3BOACTBO. XUMHUUeCKas
MPOMBILLJIEHHOCTh U XUMHYeckue TexHonoruu. Celppe [  XUMUUECKOUN
MPOMBILLJIEHHOCTH. Boja B XUMHWUeCKOM TMPOMBILIIEHHOCTH. OJHeprus st
XMMHYECKOr0 TMpOMu3BO/cTBA. HayuHble MNpPUHLMIBI XUMHUYECKOTO TPOU3BO/CTBA.
3alyTa OKpYyJKarollleld cpefibl MU OXpaHa TpyZa MNPU XUMHUUYECKOM IPOU3BOJCTBE.
OCHOBHBIE CTaIUM XWUMUUECKOT0 Mpor3BoAcTBa. CpaBHEHHe MPOU3BO/CTBA aMMHaKa
Y MeTaHo/a.

XWMUSI B CeJTbCKOM XO03sIMCTBe. XMMH3aLUsi CeJIbCKOTO X0351CTBa U ee HallpaB/IeHHs.
PacTeHusi ¥ T10OuYBa, TIOUBEHHBIN TOTJIOMIAOIIMM KOMILIEKC. Y0OpeHUsi U UX
knaccupukauys. XuMHAYecKue CpeACcTBa 3alluThl pacTeHuid. OTpuLaTe/NbHbIE
MOC/Ie/ICTBUSI  TPUMEHEHWs TeCcTULMZoB W Ooppba ¢ HuMu. XuUMHU3aALUS
JKUBOTHOBOZCTBA.

XvMUsT U IKOJOTHsl. XUMHUeCKOe 3arpsi3HeHde OKpyKaroiled cpezbl. OxpaHa
ruzipocepbl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TMOYBbI OT XWUMHUYECKOTO
3arpsi3HeHusi. OxpaHa atMocepbl OT XMMUUeCKOro 3arpsi3HeHusi. OxpaHa (iopbl U
(hayHbI OT XMMHUYECKOTO0 3arpsi3HeHusi. BUoTexXHONOrusl U reHHasi MHKeHepus.

JeMoHcTpanuu. Mojeny npou3BO/CTBa CEPHOM KUCIOTHI M amMMHaka. Kosnekuuys
yaobpernii u mectuluioB. OOpasipl CpeJCTB ObITOBOM XMMHH U JIeKapCTBEHHBIX
TIpernaparos.

JIabopaTopHbie onbIThl. O3HAaKOM/IEHHE C KOJUIEKIMel y/00peHuid U MeCcTULU/I0B.
OsHakomsieHHe C oOpa3uam CpeACcTB OBbITOBOM XUMWM W JIeKaPCTBEHHBIX
Trperaparos.

CamocrosTesibHas pabora o0yyarommxcs

3/1
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Coo0I111eHHs Ha TEMY:

XuMUS 1 TIOBCeZIHEBHAsI >)KU3HDb UesloBeKa.
JomartiHss arreka.

Moroiue 1 YUCTALLMe CpefCTBa.

CpencTBa 60pb0bI C OLITOBBIMY HACEKOMBIMH.
Cpe/CcTBa TMUHOM TMTHEHbI U KOCMETHKH.
XuMUs 1 nunja.

MapkupoBKa yrakOBKa MUIEBbIX U TUTMeHUUECKHX TPOAYKTOB U YMEHUe UX UMTaTh.
OKOJIOTHS KUIULLIA.

Xu1MUS 1 TeHeTHKa uejioBeKa.

TeopeTrueckoe/mpakTUYECKOe 3aHATHS 78
MNTOI'O II cemecTp

CamocTosiTenbHast paboTa 50

[l71s1 XapaKTepUCTUKY YPOBHSI OCBOEHHsI y4eOHOTO MaTeprasia UCTIO/Ib3YIOTCS CIeAyolie 0003HaueHusI:
1. — o3HaKOMUTe/IBbHBIN (y3HABaHKE paHee M3yUeHHbIX 00bEKTOB, CBOMCTB);

2. — pPernpo/yKTUBHBIN (BBITIOJTHEHHE [IeSTeTbHOCTH 110 00pa3ily, MHCTPYKLIMU WJIH T10/] PYKOBO/ICTBOM)
3. — IPOAYKTUBHBIH (TJITaHUPOBaHUE 1 CaMOCTOSITe/TbHOE BBITIOJTHEHUE JIesITe/TbHOCTH
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2.3 IIpuMepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (padoT)

KypcoBoii npoekT (paboTa) He MpeyCMOTPEH.
2.4 CamocTosTe/IbHasA padoTa 00yyaromerocs

2.4.1 Bupasl CPC

Ne | Ne Bcero
HaunmeHoBaHue pa3ziesioB U TeM Bugsr CPC '

/11 | cemecTpa 4acoB

1 2 3 4 5

1 II Pa3pen 1. Oprannueckasi XumMus CamocTosiTeibHOe 25

1.1. [IpeameT opraHMUeCcKON XUMHUU.
Teopusi CTpOeHHs OpraHuYeCcKux
CcoeIMHEeHUI

1.2. IlpenenbHbIe yri1€BOLOPOAbI
1.3. OTuneHoBbIE U JUEHOBLIE
yIJIEBOJOPO/bI

1.4. AuetuieHOBbIe YI/IeBOLOPO/bI
1.5. ApomaTrueckue yrjieBoA0pOAbl
1.6. IlprpoHbIe UCTOYHUKU
yIJIeBOJOPOZ0B

1.7. I'mapoKCUIbHBIE COeAUHEHUS
1.8. Anbgeruipl U KeTOHbI

1.9. Kap6oHOBbIe KMCIOTBI U KX
TIPOM3BOJHbBIE

1.10. YrneBogp!

1.11. AMUHBI, aMUHOKHC/IOTHI, O€JIK1
1.12. AsoTcopepsxaiiye
reTepoLUK/INYecKre COeJUHEeHUS.
HyxkerHOBBIE KUCTOTBI

1.13. buosnoruyecku akTUBHbIE

coeuHeHUs

n3yueHue yuebGHOTO
Matepuana. [TogroroBka K
MMCbMEHHOMY OTTPOCYy.
BrimosiHeHMe JoMalllHero
3a/jaHus (pe3eHTaLus).
[Toarororka K
KOHTPOJIbHBIM paboTaMm.
IToaroroBka K
MPaKTUUYeCKUM 3aHSITUSIM.
Odopmnenue
MTPAKTHYECKHUX PaboT.
[MTouck uHdbopMaIH 1Mo
3a/laHHOM TeMe 13
Pa3/IMUHBIX UCTOYHUKOB.




2 II Pa3ger 2. O6mas u [TpopaboTtka yuebHOM u | 25
HeopraHuyveckasi XuMus CrieLMaabHOU JIMTepaTypbl
2.1. Xumus — HayKa O BellleCTBax (o BOIPOCaM K
2.2. CTPOEHI/IE aToMa naparpa(baM, rjiaBamMm
2.3. [leprogrueckuii 3aKOH U yueGHBIX 1oCo6ui,
[Teproanueckasi cucTeMa XMMUYeCKHUX

COCTaBJ/IeHHbIM
snemenToB .M. MeHzeneeBa
2.4. CTpoeHue BellleCTBa Mperojjapareem).
2.5. [ommeps! [TogroroBka K ompocy.
2.6. [TucriepcHbie CUCTEeMBI [Togroroska K
2.7. XMHuecKue peakLiiu MPAKTUUECKUM 3aHATHUAM.
2.8. PacTtBOpLI OdopmieHre
2.9. OxuC/MTeNBHO- TIPaKTUYeCKUX pabor.
BOCCTaHOBHUTE/IbHbIE PeaKL1H.
ITogroroBka K
ONeKTPOXUMHUUECKHe TIPOL[eCChl
2.10. Knaccugukanys Bemjects. TPAKTHYECKUM  3aHATHAM
HPOCTBIE Bell|ecTBa C HUCIIO/Ib30BaHUEM
2.11. OCHOBHBIE KJ1aCChl MeTOANYeCKUX
HeopraHn4yeCKuX U OpraHnu4yeCKux peKOMeH/ILaI_[I/II‘;I
COENMHEHNH TIperofiaBaTe/isl.
2.12. XyvMus 371eMeHTOB
CamocrosiTennbHOe
2.13. Xumusi B )KM3HU 00I11[eCTBa
H3yueHue yuebHOTO
MaTepuana. [Toaroroeka k
KOHTPOJIbHOM paboTe
HNTOI'O yacos: 50
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2.5 O1jeHOYHBbIE CPeJCTBA JJ/Is1 TeKYILIero KOHTPOoJis yCIieBaeMOCTH, MPOMe)XyTOUHOM aTTeCTaldM M0 UTOraM OCBOEHHUS JUCIUIIMHBI: « XUMHA»
OLieHOYHbIE Cpe/iCTBa Mpe/iCTaB/ieHbl B (OH/ZE OLIeHOYHBIX CPe/ICTB 10 AUCLIUIIIMHE.

3 YCJIOBUSA PEAJIM3ALINUA ITPOI'PAMMBI INCHUIIVINHbBI

3.1 TpeboBaHUsA K MUHUMA/IbHOMY MaTepHA/IbHO-TEXHHUECKOMY 00ecreueHUuI0 JUCHHITIUHBI
Peanu3aniysi nporpaMMbl AUCLMTUIMHBI TpeOyeT Hamuusi yueOHOro KabruHeTa: «XUMUK»

Ne HavmMeHoBaHue HaunmeHoBaH1e 000pyJ0BaHHBIX ayIUTOPUI dakTHueckuii afpec yueOHbIX ®dopma BriajjeHus,
n/n rpefiMeTa, /1S TIPOBe/IeHsI TEOPEeTUUeCKUX U MPAaKTUYeCKUX 3aHITUM KaOMHeTOB 1 00BHEKTOB T10/1b30BaHUs
JUCLIATITMHBI (MOZYJIs1) C TepeyHeM OCHOBHOT'O 000py/J0BaHUs (coGCTBEHHOCT®,
B COOTBETCTBHUU C orepaTvBHOe
yueOHOM I/1IaHOM yTrpaBjieHue, apeH/ia,
0e3B03Me3HOE
T10JIb30BaHue U 7Ip.)
YueOHbINM KabuHET XuMUu ['naBHBIN yueOHBIN KOPMYC C MSTHIO OnepaTuBHOE
(ayzn. 534) Mo/iBasiaMH U JI€BSITHIO yrpaBJjieHUe
1 ayIUTOPUS TPYMIIOBBIX 3aHATUM, OCHALLIEHbI MPUCTPOMKAMH, JIUT.
OoY/J.11. Xumus JIeMOHCTPALIMOHHBIMU MaTepHa/iaMH, TabMLiaMu, A A1,A2,A3,A4,A5,A6,a5,a8,a9
pa3faToyHbIMU MaTepualaMHu. Koctpomckasi 06s1., Koctpomckotii p-
H, foc. KapaBaeBo, YueOHbIi
ropojok, Kapasaesckas c/a f1.34
YuyeOHasi 1abopaTopusi XUMHUH ['naBHBIN yueOHBIH KOPMYC C MSATHIO OnepaTuBHOE
(ayn.538) MO/IBasiaMH U JIeBSITHIO yrpaBJieHue
O6opyzaoBaHUe: BHITSHKHOM 1IKad), TeXHUUeCKUe 1 MPUCTPOMKAaMHU, JIUT.
2 oY /[.2. Xumus aHa/IMTAYeCKre BecaMU, TePMOCTaT, LIeHTpUdyra, A,A1,A2,A3,A4,A5,A6,a5,a8,a9
XUMHUUeCKHe PeakKTUBBI 1 JJabopaTopHasi mocy/ia. Koctpomckasi 06s1., Koctpomckotii p-
H, moc. KapaBaeBo, YueOHbIi
ropoJioK, KapaBaeBckasi c/a 11.34
JIeK1|MiOHHbIe ayAUTOPUMN ['naBHBIN yueOHBIN KOPMYC C MSTHIO OrnepatuBHOe
(ayn. 531, 532) Mo/iBasiaMH U JIEBSITHIO yTrpaBjieHUe
MynbTUMeuiHOE U KOMITBIOTEPHOE 000pYZI0BaHHe: MPUCTPOMKAMHU, JIUT.
3 oy [.2. Xumus G620/2GB/1TB, nipoektop Beng., ayauo- u A,A1,A2,A3,A4,A5,A6,a5,a8,a9

BU/IeOTeXHUKA. JIMIIEH3MOHHOE TTPOrPaMMHOe
ob6ecrieuenne: Windows XP Prof, Microsoft Office
2003Std / Microsoft Open License 64407027,47105956

Kocrpomckas 0671., KoctpoMckoii p-
H, noc. KapaBaeBo, YueOHbIi
ropo/ioK, KapasaeBckas c/a f1.34




3.2 NudopmanuoHHoe obecrieueHne 00yueHUst
a) OCHOBHasl MTeparypa:

KosmuecTso
Vcnonb3yeTcs npu 5K3eMILISIPOB
Ne ABTOD, Ha3BaHUe, MECTO U3/JaHusl, U3/1aTeNbCTBO, IO, U3AaHHUS
HanmenoBanue . o HU3y4YeHUU Cemectp | B
/1 yueOHOM 1 yueOHO-MeTOJUUeCKOl JTIUTePATyPhI Ha
pasziesioB O6ubMoTeK
o Kadeape
1 2 3 4 5 6 7
1 YueOHHK Caenko, O.E. Xumus as kosuiemkeit [Tekcr] : yuebnuk asst CI1O 1,2 2 30
/ O. E. CaeHko. - 5-e usj., crepeotun. - Pocros H/[l : ®eHUKC,
2014. - 282 c. - (CpegHee mpodeccroHanbHOe o0Opa3oBaHue). -
ISBN 978-5-222-22270-6. - rnag214
2 YueOHUK I'abpuensin, O.C. Xumwus [y mpodeccuii U crieldaTbHOCTeN 1,2 2 30
TexHuueckoro npoduns [Tekcr] : yuebnuk gma CIIO / O. C.
abpuensH, U. T'. OctpoymoB. - M. : Akazemusi, 2015. - 256 c. :
un. - (Obmeobpa3oBaresibHble AUCHUIUIMHBL. [IpodeccruoHambHOe
obpa3oBanmue). - ISBN 978-5-4468-2528-8. - k116 : 847-45.
3 Pabouast TeTpab Xumusa [Tekcr] pabouass TeTpajb [ OOyUarolUUXCs TIO 1,2 2 40 2
HaripaB/ieHHI0 MOAroToBKU 35.02.15 "KuHosorusi" ouHo# (opMbI
obyuenusi / Kocrpomckas I'CXA. Kad. HeopraHWueckod wu
ouonornueckort xumumu ; Cobosmea O.B. - KapaBaeBo
Kocrpomckas ['CXA, 2015. - 52 c. - k116 : 36-00.
4 Pabouast TeTpazib Xumusa [DneKTpoHHBIM  pecypc] pabouasi TeTpagb IJiA 1,2 2 Heorpanu-
oOyuaroIMxcss 0  HampaBjieHu0  noArotoBku  35.02.15 YeHHLIH
"Kunonorus" ouHoii ¢opmbl ob6yuenusi / Koctpomckas I'CXA. JOCTYTI
Kad. Heopranuueckoii u 6uosiornyeckoit xumuu ; Cobonera O.B. -
OnektpoH. faH. (1 daiin). - KapaBaeBo : Kocrpomckas ['CXA,
2015. - Pexxum gocryma: http://lib.ksaa.edu.ru/marcweb, TpebyeTcs
perucrpauus. - 3ari. ¢ 3KpaHa. - A3. pyc. - M115.
5 YuebHOe rocobue I'maaka, H.JI. O6ujas xumust [Tekcr] : yue6nuk ans CITO / H. JI. 1,2 2 70

'mmuaka — OOO «U3patensctBo «KHOPyc», 2020. - 750 c. -
(Cpennee mpodeccroHanbHoe obpa3oBanue). - ISBN 978-5-406-
01549-0. -




0) momonHUTebHAS TUTepaTypa:

Komuectso
o Wcrionb3yercs 9K3eMIL/ISIPOB
HaumveHoBanu | ABTOp, Ha3BaHUe, MECTO W3/JAHUS, U3/aTeILCTBO, TOZ U3aHus yueOHOU 1
N ripu usyyenumn | Cemectp | B
nn |e yueOHO-MeTOJMUeCKOM TUTepaTyphl Ha
pasfiesioB O6ubmoTek
o Kadespe
2 3 5 6 7 8
YueOHUK Eropos, B.B. TeopeTnueckuie 0CHOBbI HeOpraHnuecko xumun. Kparkuii 1,2 2 Heorpauu-
KYDC JJ11 CTY/IeHTOB CeJIbCKOXO03sIICTBEHHbIX BY30B [ D/IeKTPOHHbBIN pecypc] YeHHbIN
: yueOHuK / B. B. Eropos. - 2-e u3., cTepeoTurl. - 7eKTpoH. jaaH. - CII6. : JOCTyTI

Jlanb, 2017. - 192 c. : un. - (YueOHUKH 1715 By30B. CrierjaibHast
nuteparypa). - Pexkum gocryna: https://e.lanbook.com/reader/book/91304,
TpeOyeTcst perucTpanysl. - 3ar. ¢ 3KpaHa. - f13. pyc. - ISBN 5-8114-0593-0.

YueOHUK ITerpoB, A.A. Oprannueckast xumus [TekcT] : yueOHUK 7151 By30B / A. A. 1,2 2 50
ITetpos, X. B. Banbsn, A. T. TpoieHko. - 5-e 3., mepepab. u jor. - M. :
AsbsiHC, 2015. - 624 c. : ni. - ISBN 978-5-903034-99-4. - k215 : 950-00.

B) 0a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI:

1. DnekTpoHHO-OMOMMOTEeUHAsT CHCTeMa U3zaTebCTBa «JIaHb» http://e.lanbook.com OOO «3BC Jlaub» [Joroeop Ne 56/20 ot 16.03.2020 geiicTByeT 10
21.03.2021; Cornaienue o cotpyaHudectBe Ne20/56 ot 21.03.2020 go 21.03.2021; Joroop Ne COb HB-171 ot 23.12.2019 gelictByet g0 31.12.2022.
CBuUeTeNnbCTBO O TOCYAAPCTBEHHOM peructparuu 6a3el gaHHbIX Ne 2011620038 ot 11.01.2011 «M3marenbctBo JlaHb. DeKTPOHHO-O0MO/IMOTEUHAS
cucreMa» / CugerenscTBo 0 peructpauu CMU O3J1 Ne ®C77-42547 ot 03.11.2010;

2. OnektpoHHasi 6ubsmoreka Koctpomckoit I'CXA http://lib.ksaa.edu.ru/marcweb HIIO «MHpopMCucrema» JIuijeH3noHHOe coriamieHue No
070420080839 ot 07.04.2008 Homep /uvLeH3UM Ha UCIoAb30BaHUe TiporpaMmHoro npoaykra ABMC MAPK SQL 070420080839. IlpaBso
rcrnonb3oBanus npuHagnexxut I'bOY BO Koctpomckont I'CXA;

3. NndopmarmonHasi crucrtemMa «EguHOe OKHO JocTyrma K oOpa3oBarenbHbIM pecypcam» http://window.edu.ru ®T'AY TTHUU UTT «MHpopmuKar.
Hexommepueck#ii IpoyKT co cBobogHBIM focTyrioM CBHzeTenbCcTBO 0 peructpariud CMU O Ne 77 — 8044 ot 16.06.2003

4. CnipaBouHas [IpaBoBas Cucrema «KonHcynbranT [Imoc» 3AO «KoncynbrauT [lmroc» Jorosop Ne 105 ot 14.02.2020 CBHeTenbCTBO O pervcrparuu
CMMU 31 Ne ©C 77-42075 ot 08.01.2003

5. HayuHasi anekTpoHHasi 6ubmoteka http://www.eLibrary.ru. OOO HAYUHASA 3JIEKTPOHHAS BUBJIMOTEKA JIuiieH3MOHHOe CorJiallleHre OT
31.03.2017, 6e3 orpannuenusi cpoka. CBHZETENLCTBO O TOCYAAPCTBEHHOM peructpanuu 6a3pl gaHHBIX Ne 2010620732 ot 14.12.2010 «D/1eKTpOHHO-
oubmoreuHas crcrema elibrary», mpaBoo6sazaresis OO0 «PYHD3B» / CeuzierenscTBo 0 peructpariu CMU 3J1 Ne ®C77-42487 ot 27.10.2010.




3.3 KaspoBoe obecrieueHre 00pa3oBaTe/IbHOT0 MpoIecca

Ne HavmeHoBaHue XapakTepHUCTHKa Te/larOrTHUecKX paboTHUKOB
n/n npe/iMeTa, hamunus, nums, Kakoe yueHast cTaxX paboTbl OCHOBHOE MeCTO YCJIOBUS
JVICLIUTUIAHBI OTUeCTBO, obpasoBaresibHOE CTeleHb, | BCEro B T.4. paboThl, TIpUBJIEYEHUS
(Mozyns) B JIOJDKHOCTB T10 yupekzieHve yueHoe ne/laroruuecKou [IOJDKHOCTb K
COOTBETCTBHH C IITaTHOMY OKOHUUII, (mouetHoe) paboThl nelarornyeckou
yueOHOM IJIaHOM pacIycaHuio CreLMaTbHOCTD 3BaHue, BCETO B T.4. [10 JesTe/IbHOCTU
(manpaBneHue KBasTMUKa- yKa3aHHOMY (LrraTHBIN
NIOJTOTOBKH) 110 LJMOHHAas npeiMeTy, paboTHUK,
JOKYMEHTY 00 KaTeropusi JTUCLIATI/IMH BHYTpEeHHUM
o6pa3oBaHUH e, (Mof1y/II0) COBMeCTHTe/Ib,
BHEIIIHUN
COBMECTUTEIb,
HHOe)
1 OY[.11. Xumusa | Illactuna Enena | Koctpomckon - 24 24 24 PI'bOY BO [ITaTHbI1
BaneHTMHOBHA | ce/lbCKOXO035MCTBEHH KocTpomckas pabOTHUK
CTapLIni bIil UHCTUTYT FCXAU
MpernojaBaTenb | 3oorexHus, CTapLIUN
00O «CTonMuHbIi TIpero/iaBaresib
LIeHTP»
IIpenonaBanue
XUMUH B
oOpa3oBaTe/IbHOM
OpraHu3aLui,
36.06.01
BerepuHapusa u
300TeXHUs
WccnenoBarens,
Tiperno/iaBaTe/ib-

ncciaegoBaresib




4 KOHTPOJIb 1 ODEHKA PE3YJ/IbTATOB OCBOEHUA JUCIIUIT/IMHBI

KoHTpOJIb U OlIeHKa pe3y/IbTaTOB 0CBOEHUsI yueOHOU JUCLIUTIIMHBI OCYIL[eCTBIISeTCS

TIperofiapaTesieM B MPOIiecce MPOBe/IeHUs IPAKTUUECKHUX W JTaO0OPaTOPHBIX 3aHITHH,
KOHTPOJ/IbHBIX paboT, a TakyKe BBITTOJIHEHHST 00yUarol[UMUCs WHAUBUAYAIbHBIX JOMAITHUX
3a/IaHUM.

Pe3ynbTarhl 00yueHus (0CBOEHHbIE
yMeHHs1, YyCBO€HHbIe 3HaHUA)

@opMbI M METO/IbI KOHTPOJIAA U
OLIEHKH Pe3y/IbTaToB 00yueHHus

yMeTb:

-Ha3bpIBaTh: M3y4YeHHbIE
«TPUBUAJILHON» WU
HOMEeHK/IaTypaM;
-orpefiesisiTh:  BaJIEHTHOCTb U CTeleHb
OKMCJIEHHSI XUMHUUECKHUX 3JIEMEHTOB, THI
XUMUUECKON CBSI3U B COeJUHEHUSIX, 3aps[
VOHa, MPOCTPaHCTBEHHOE CTpOeHue
MOJIeKY/, THI KPUCTA/JJIMUeCKON peLIeTKH,
XapakTep cCpefbl B BOJHBIX pacTBOpax,
OKUC/IUTEe/Th u BOCCTaHOBUTEIb,
HarpaB/IeHVe CMeLleHUs paBHOBeCUsl TO[,
BJ/IMSIHUEM pa3/MUHbIX (PaKTOPOB, HM30Mepbl
Y TOMOJIOTH, TIPUHAJJ/IeXHOCTh BeIeCTB K
pasHbIM  KjaccaM  HEeOpraHWueckux U
OpraHUuYecKMX  COeJIMHEHWM;  XapakTep
B3aUMHOI'0 B/IUSIHUSI aTOMOB B MOJIeKy/ax,
TUIBI peakLui B HeopraHuyeckou U
OpraHUuYeCcKor XMMUY;

-XapaKTepu30Barth: S-, p-, d-371eMeHThI 10 UX
nosioxkeHnto B [lepuopuueckoit cucreme
OWM. MeHgeneeBa; o0ljue XUMHUUECKHe
CBOICTBA MeTaJl/IOB, HEMETAJJIOB, OCHOBHBIX
KJ/IaCCOB HEOpraHu4yeCKMX W OpraHu4ecKux

BellecTBa 10
MeKIyHapOAHOU

COe[IMHEeHUM;  CTpOeHWe W  CBOMCTBA
OpraHUUeCKUxX CcoeTHeHUI
(yrneBomopofos, CTIMPTOB, dheHoOMOB,

a/ibJIeTU/I0B, KETOHOB, KApOOHOBBIX KHUCJIOT,
aMMHOB, aMUHOKUCJ/IOT U YI/IeBO/IOB);
-00BSCHSTh: 3aBUCUMOCTb CBOWCTB
XMMHUECKOT0 371eMeHTa ¥ 00pa30BaHHBIX UM
BeIlleCTB OT ToJiokeHusi B [lepuoguueckoit
cucrteme [I.MI. MeHnpeneeBa; 3aBUCUMOCTD
CBOWCTB HeOpraHWYeckuX BeIleCcTB OT MX
COCTaBa M CTPOEHUSs], IPUPOAY XUMUUYECKOMN
CBSI3H, 3aBUCHMOCTb CKOPOCTH XMUMUYeCKOMN
peaklMd  OT  pasIMuHbIX  (DaKTOpOB,
PeakLMOHHOM CTMOCOOHOCTH OpraHUYecKux
COeIMHEHU OT CTPOEeHHUsI UX MOJIEKYT;
BBIMOJIHATD XUMUYECKUM 3KCIEepUMEeHT II0

OKCIlepTHas OL|eHKAa yCBOeHUs1 MaTepurasa Ipu
BBITIOJIHEHUM TeCTUPOBAaHUH I10 TeMaM,
paszenam AUCLIUIUIMHBL, cobece/j0BaHUH,
BBIIO/IHEHUS 3a/laHUM Ha MPaKTUUeCKOM
3aHATHY, JOMAIIHUX 33laHUl, KOHTPOJIbHON
paboTHI, MPOMEKYTOUHBIN KOHTPOJIb 3HAHUM

T10 AUCLIUTIIVHE.

OKcrepTHas OLleHKa YCBOEHHUs MaTeprasia npu
BBITIOJTHEHUM TeCTUPOBaHWH 110 TeMaw,
pasjzienamM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIO/THEHUSI 3a[]JaHW Ha TPAKTUYECKOM
3aHSTUM, IOMAIIHUX 3alaHUM, KOHTPOJIbHOU
paboThI, TPOMEKYTOUHBIA KOHTPO/Ib 3HAHUH

T0 JUCLUTIIAHE.

JKcIiepTHasi OLjeHKa yCBOeHHs1 MaTepurara rpu
BBITIOJTHEHUM TeCTUPOBAHWH 110 TeMaw,
paszienam AUCLUIUIMHBI, Cobece0BaHUH,
BBITIOJTHEHUS 33/laHUM Ha MPaKTUYECKOM
3aHATUM, JOMaIIHUX 3aaHUM, KOHTPOJIbHOU
paboThI, TPOMEKYTOUHBINA KOHTPOJ/Ib 3HAHUH

0 AUCLIUTIIVHE.

OKcrepTHasi OLjeHKa yCBOeHUs MaTepuasa Mpu




pacrio3HaBaHUIO Ba)KHEUILINX
HeOpraHUuecKWX W OpraHuyecKuX BellecTB,

MOTYYeHUIO KOHKDETHBIX BelLleCTB,
OTHOCSIIIIUXCSI K  M3YyYEeHHbIM  KJjaccam
CoelMHEeHUl;

-[IPOBOJIUTh  pacueTbl MO XUMHUYECKUM

dopMysiamM U ypaBHEHHSIM peaKLivii;
-OCYILIECTB/ISITh  CAMOCTOSITE/TbHBIM ~ TIOMCK
XUMHUUECKOU uH(bopMaru C
WCIIO/Ib30BaHUEM Pa3/IMYHbIX HMCTOYHHUKOB
(crpaBoOuUHBIX,  Hay4yHbIX W  HAy4HO-
TIOMY/ISIPHBIX W3/IaHWM, KOMIIbIOTEPHBIX 0a3
JlaHHBIX, pecypcoB VnTepHeTa);
WCII0J/Ib30BaTh KOMITbIOTEPHBIE TEXHOJIOTUU
it 00pabOTKM W Tiepelaull XUMHYECKOU
uHpoOpMalMid W ee TIpPeJCTaB/lIe€HUs B
pas/MuHbIX popMax;

-MCIT0/Tb30BaTh TPUOOpeTeHHbIe 3HAHUS M
yMeHUsI B TIPaKTUUYeCKOW JesTe/IbHOCTU U
TIOBCeTHEBHOM »KU3HU:

JUIsE  TIOHMMaHWs T700a/bHBIX  MPo0OIIeM,

CTOSILUX nepef, Yye/ioBeueCTBOM:
9KO0JIOTUUEeCKUX, SHEepreTUUecKrux u
CbIDbEBBIX;

00bsICHEHUST XUMHUECKUX SIBJIEHUH,
MIPOMCXOAIINX B TIpUpoZe, OBITY U Ha
TIPOM3BO/ICTRE;

9KOJIOTUUECKH TPAaMOTHOTO TIOBe/leHHsI B
OKpYy’Katolllel cpefie;

OLIeHKH BJ/IMSIHUSI XMMHUYeCKOr0 3arpsi3HeHus
OKpY>Karolllel cpe/ibl Ha OpraHv3M uYesioBeKa
Y JIpyTye >KHBble OpraHr3Mbl;

Oe3omacHOW paboOTBl C Bel[eCTBAMH B
nabopatopuu, ObITY ¥ Ha TIPOHU3BO/ICTBE;
orpeziesieHUs1 BO3MOXXHOCTU — MPOTEKaHUsI
XUMUYEeCKUX TpeBpallieHuid B pa3IUuHbIX
YC/IOBUSIX U OLIEHKH UX TI0C/Ie/ICTBUM;
pacrio3HaBaHus " nJieHTUUKALUU
Ba)XKHEMIIINX BeleCTB U MaTepUaJsioB;
OLIeHKM KayeCcTBa IIMTbEBOM BOJbl U
OT/IeJIbHBIX THUIIEBbIX TIPO/IYKTOB,;
KPUTUUYECKOM  OLeHKM  JI0CTOBEPHOCTHU
XUMHUUECKOM MH(OpMaLK, MOCTYMaroLei
13 Pa3/IMYHbIX UCTOUHUKOB.

3HATb:

-poOJ/ib XMUMHUH B €CT€CTBO3HaHWHU, €€ CBA3b C

JPyrUMU €CTeCTBEHHBIMU HayKaMH,
3HaueHWe B JKU3HM  COBPEMEHHOIO
ob1riecTBa;

-BayKHEUIIIHe XUMHUECKHEe TIOHSITHS:

BelecTBo, XUMHUYECKUM 3JIEMEHT, dTOM,

BBIITO/THEHUHA TECTI/IPOBaHI/Iﬁ I10 TeMaM,

pa3aenaM JUCLHUILIMHBI, BBITIOJTHEHUA Ba,anI/Iﬁ

Ha IIPAaKTH4Ye€CKOM 3dHATHH, HPOME)KYTOIIHBII\/II

KOHTPOJIb 3HAaHUH T10 AUCLIUTI/IMHE.

OKcrepTHasi OlleHKa YCBOeHUsI MaTepraJjia pu
BBITIO/THEHUM TECTUPOBAHUM T10 TeMaM,
pasjzienaM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3a/IaHUI Ha PAaKTUUeCKOM

3aHATUM, JOMaIHUX 3aJaHUM, KOHTPOJIbHOU




MOJIeKyJia, Macca aTOMOB M MOJIEKYJ, WOH,
pajiviKaJsl, a/yIoTPOTHUsI, HYK/IUZBI U U30TOIIbI,
aTOMHBIE S-, p-, d-OopOuTanu, XUMHUYecKas
CBSI3b, 3/IEKTPOOTPULIATE/TBHOCTD,
BaJIEHTHOCT, CTereHb OKHCJIeHHS,
rubpuan3ams opbuTasnen,
MIPOCTPAHCTBEHHOE  CTPOEHHe  MOJIeKYJI,
MOJIb, MOJIIDHAsi Macca, MOJIPHBIA 00bemM
ra3000pa3HbIX BeIL[eCTB, BelllecTBa
MOJIEKY/IIPHOTO M HEMOJIEKY/IIPHOTO
CTPOEHUSI,  KOMIUIEKCHbIE  COeJUHEeHWS,
JMCTIEPCHBIE CUCTEMBI, UCTUHHBIE PAaCTBOPBI,
3/IeKTPO/IUTHYECKAsT JIUCCOTTAALIHS,
KHC/IOTHO-OCHOBHBIE DEAKI[MM B  BOZHBIX

pacTtBopax, THJApPOAM3,  OKHUCJIeHWe U
BOCCTaHOBJIEHUEe, 3JIEKTPO/N3, CKOPOCTb
XUMHUUECKON peakI[uM, MeXaHW3M peaklivy,
KaTa/u3, TeryioBoM 3ddeKT peakiuu,
JHTAJIBITHS, TeTioTa obpa3oBaHwus,
SHTPOIHS, XUMUAYeCcKoe paBHOBeCHE,
KOHCTaHTa  paBHOBeCHS, yT7IepO/IHBIM
CKeJIeT, byHKLMOHABHAS TpyIIa,
TOMOJIOT U], CTPYKTypHasi U
MIPOCTPaHCTBEHHAs H30Mepus,

WHAYKTUBHBIH U Me30MepHbiti 3 deKThl,
3/1eKTpoQusI, HYKIeo(hra, OCHOBHbIE THUIIbI
peakLuii B HeopraHu4YecKou u
OpraHUuecKo XUMUHY;

-OCHOBHEIE 3dKOHBI XUMHU:! 3dKOH
COXpPdHEHUA MACChbI BeleCTB, 3dKOH
ITOCTOSAHCTBA COCTaBa BellecCTB,

[Tepuoanueckuii 3akoH .M. MeHzeneeBa,
3aKoH ['ecca, 3aK0H ABOTafpo;

OCHOBHbIE TEOPUM XMMHH; CTPOEHUS aToMa,
XMMUYECKOM CBSI3U, 3J€KTPOTUTHUYECKOU
Jyccouyanyy, KWACAOT W OCHOBaHWU,
CTPOEHHs OPraHUYeCKUX U HeopraHWuueCcKux
coeJuHEHUM  (BK/OUasi  CTepeoXMMHUIO),
XUMUYECKYI0 KUHETHKY W XHUMHUECKYHO
TepMO/IMHAMUKY;

-Knaccrudukaruio u HOMEHKJ/IaTypy
HeopraHuuecKux u OpraHUYecKHUx
COoeIMHEeHUM;

-TIPUPOZHbIE UCTOUHWKH YTJIEBOJIOPOZOB M
croco6bl UX TIepepaboTKy;

BellleCTBA U MaTepua’bl, LIIMPOKO
UCMo/b3yeMble B TpPaKTUKe: OCHOBHbIE
MeTal/ibl W  CjaBbl, rpadur, KBapL,

MUHepa/ibHble y00peHus, MUHepalibHble U
opraHuveckve KHUCJIOThI, I1le/I04d, aMMHaK,
yT71eBOJIOPO/ibl, (PeHOs, aHW/IWH, MeTaHOJ,
3TaHOII, STUJIEHTJIUKO/Ib, TJIMLEPYH,
dopmanbaerus,  aueTanblerufl,  aleToH,

paboThI, TPOMEKYTOUHBIA KOHTPO/Ib 3HAHUH

0 AUCLIUIUIAHE.

OKCcrepTHas OLleHKa YCBOEHHUs MaTeprajia npu
BBITIO/THEHUM TECTUPOBAHUM T10 TeMaM,
pasziesiaM AUCLIATITMHBI, CoOece0BaHUH,
BBITIO/THEHUS 3a/JaHW Ha TPAKTUUYECKOM
3aHSTUM, JOMAIIHUX 3aaHUM, KOHTPOJIbHOU
paboTHI, MPOMEKYTOUHBIA KOHTPOJIb 3HAHHUIM

T0 AUCLIUTIAHE.

OKcriepTHasi OljeHKa yCBOeHHsl MaTepurara Mpu
BBITTO/THEHUH TeCTUPOBAHUM I10 TeMam,
paszienamM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3aIaHUM Ha MIPAaKTUUECKOM
3aHATHH, OMAIIHUX 3alaHUM, KOHTPOJIbHOM
paboThI, TIPOMEKYTOUHBIA KOHTPOJ/Ib 3HAHUH

T10 AUCLIUTIIVHE.

JKcIiepTHasi OL[eHKa yCBOeHHsI MaTepurara rpu
BbITIO/THEHUM TECTUPOBAHUM T10 TeMaM,
pazzesiam AUCLUIUTUHBI, CoOece/[0BaHUH,
BBITIOJTHEHUS 3aJaHUI Ha PAaKTUUECKOM
3aHSITUH, IOMALLIHUX 3aZlaHUM, KOHTPOJIbHOU
paboThI, TPOMEXKYTOUHBINA KOHTPOJ/Ib 3HAHUH

0 AUCLIUTIAHE.

JKcIiepTHasi OLjeHKa yCBOeHHs1 MaTepurara rpu
BBITIOJTHEHUM TeCTUPOBAHUM 110 TeMaw,
paszienam AUCLUIUIMHBI, cobecel0BaHUH,
BBITIOJTHEHUS 33/laHUI Ha IPaKTUUECKOM
3aHATUM, JOMaIIHUX 3aaHUM, KOHTPOIbHOU
paboThI, TPOMEKYTOUHBINA KOHTPOJ/Ib 3HAHUH

0 AUCLIUTIIVHE.

OKcriepTHasi OIleHKa YCBOeHUsI MaTepurasa Ipu




IJIIOKO3a, Caxapo3a, KpaxMasi, K/eTdartka,
aMUHOKMCJIOTBI, Oe/KH, MCKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, TUIaCTMACChl, JKUPBI,
MbI/Ia ¥ MOFOII[1e CPe/ICTRa;

BBITIOJTHEHUM TeCTHPOBAHHUM T10 TeMawm,
pazzienaM AUCIUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3a/IaHUM Ha MPAaKTUUeCKOM
3aHSTUM, IOMAIIHUX 3alaHUM, KOHTPOJIbHOU
paboThl, MPOMEXKYTOUHBIM KOHTPO/Ib 3HAHUM

0 AUCLIUIUIAHE.

Hroropas arrecranusi: [AuddepeniupoBaHHbIii 3auéT




IIpunoxenue 1 Kapra pe3y/1bTaToB 0CBOEHUSA AUCLUII/IMHbI

HanmeHoBaHue auCLUIUIMHBL: XVMUS

Leny quCLUIIIMHBL

OCBOEHHE 3HAaHHUM O XMMHUUEeCKOW COCTaB/stolleli ecTeCTBeHHO-
HayyHOW KapTUHBI MHUPA, Ba)XKHEUIIUX XUMHUECKUX TIOHATHUSX,
3aKOHaX U TeOpHsiX;

OBJ/Ia/ileHHe YMEHHSIMM TIPUMEHSATb TI0/iyueHHble 3HaHUS [Jis
00bsicHeHUs1 pa3HO0Opa3HbIX XWMHUYECKUX SIBJIeHWA U CBOWCTB
BeIeCTB, OLIEHKM PO XUMUU B Pa3BUTUHM COBpPeMEeHHBIX
TeXHOJIOTHH U TI0JydeHUH HOBBIX MaTepUasoB;

pa3BHTHe TM03HABATe/JIbHBIX HHTEPECOB U HHTE/UIeKTYya/JIbHbIX
CIoCOOHOCTEeH B TIPOL[ECCe CaMOCTOSITeJTbHOTO TPUOOpeTeHust
XUMUUECKUX 3HaHWW C WCIMO0JIb30BaHHWEM Da3/IMUHBbIX HCTOYHUKOB
vH(OpMaLMK, B TOM YKCJIe KOMITbIOTEPHBIX;

BOCIIMTaHHE YOEXJE€HHOCTH IMO3UTHUBHON DPOJIM XUMHUHU B >KU3HU
COBpPeMeHHOro 0011iecTBa, HeOOXOJUMOCTH XUMHUECKH TPAMOTHOTO
OTHOLUEHUsI K COOCTBEHHOMY 3/10pPOBBIO M OKPY»KalolLeil cpefie;
NMpUMeHeHHe MOJ/IyUYeHHBIX 3HAaHUM U yMeHM#l /i 6e30rmacHoro
WCTIO/Tb30BaHUs BEIIIeCTB Y MaTepyasioB B ObITY, Ha IPOM3BO/ICTBE U
B CelbCKOM XO3sCTBe, [Jisl pelleHus TpPaKTUUeCKWx 3ajad B
TIOBCEZTHEBHOM >KWU3HHU, [/ TIPeYTIPe)KAeHUs IBJIeHNH, HaHOCSIIX
Bpe/| 3[I0POBBIO YesioBeKa M OKPYXKaloLlei cpefie.

3agauu

B mipoliecce ocBoeHUsI JaHHOM JUCLIUTIIMHLI CTYeHT (hOPMUPYeT U eMOHCTPUPYeT C/ieAyroliire

pe3y/ibTaThbl

ITepeyeHb KOMITOHEHTOB

TexHoorun dopma
YpoBHU 0CBOeHUS
(hopMHpPOBaHU | OI|EHOYHOT'O

KOMIIOHEHTOB***
¥ cpeacrea **

3HaTh:

pO/ib XMMHUM B €CTeCTBO3HAHHUH, €e
CBSI3b C JIPYTUMH €CTeCTBEHHBLIMHU
HayKamMH, 3HAueHHe B JKU3HU
COBPEMEHHOT0 00IIleCTBa;

-BaKHeHIIMe XUMHYECKHe
TIOHSTHS: BEL[eCTBO, XMUMHUYECKHUM
3/IEMEHT, aToM, MOJIeKyJsa, Macca
aTOMOB U MOJIEKYJI, OH, pajiuKall,
aJIJIOTPOITHUS], HYK/IU/Bl M U30TOIIbI,
aTOMHbIE S-, p-, d-opburtanm,
XUMHUYeCKast CBSI3b,
3/IeKTPOOTPHLIATETbHOCTB,

BaJIEHTHOCTh, CTeleHb OKHC/IeHUS,
rubpuu3anus opbuTasned,
TIPOCTPAaHCTBEHHOE CTpOeHHe
MOJIEKYJ/I, MOJIb, MOJISIPHasl Macca,
MOJISIDHBI  00beM Ta3000pa3HbIX
BeIIIeCTB, BeIlecTBa
MOJIEKYJISIPHOTO u

C6: K3 — penpoOyKmueHbll

Knp; C6; TCn,
Hna3; 3PJ1, O3

— penpoOdyKMueHblLli




HeMOJIeKY/ISIPHOT O CTpOeHwUs,
KOMIT/IeKCHbIe coe/luHeHus,
JMCITIepCHbIe CHUCTEMbI, HWCTUHHBIE
pacTBOPBI, 3JIeKTPO/IUTHYeCKas]
AyccoLanys, KHCIOTHO-
OCHOBHbIe DeakLMM B BOJHbBIX
pacTBopax, THU/pO/M3, OKHC/eHue
U BOCCTAQHOBJIEHHWE, 3JIeKTPOJIU3,
CKOPOCTb XUMMUECKOW peakLuH,
MeXaHW3M  peakLuM,  KaTajus,
TeryioBod  3¢ddekr  peakiumy,
SHTaJ/IBINS, TeryioTa oOpa3oBaHUs,

SHTpPOIUS, XUMUYECKoe
paBHOBecCHe, KOHCTaHTa
pPaBHOBECHSI, YIJIEPOAHBIA CKeJieT,
(yHKLIMOHA/IbHAs TpyIIMa,
TOMOJIOTHS, CTPYKTYpHast u
TPOCTPAHCTBEHHAs r3omepus,
VHIYKTUBHBIM U Me30MepHbIU
b dexThI, s1eKTpodu,

HyK7eo(hua,  OCHOBHble  THIIbI
peakiiMii B HeOpraHW4eckow U
OpraHUYecKol XUMUH;

-OCHOBHbIe 3aKOHbl XWMHHU: 3aKOH
COXpaHeHHsT  MacChl  BeIIeCTB,
3aKOH MOCTOSTHCTBA cocTaBa
BelllecTB, [lepruoanuecKuii 3aKoH
O.N. MenpeneeBa, 3akoH ['ecca,
3aKOH ABOTaIpo;

OCHOBHbIE Teopuun XUMHUU;
CTPOEHHsI aTOMa, XUMUUYEeCKOH
CBSI3U, 3/1IeKTPOJIMTUYECKOU
JccoLyanuy, KUCJIOT u
OCHOBaHWH, CTPOEeHUs
OpraHUuYecKUX W HeOopraHM4eCcKUX
coeIMHeHU M (BKJTFOUAs
CTepeoXUMHUI0), XMMHUECKYH0
KUHETUKY u XHUMHUECKYI0
TePMOJUHAMUKY;

-KjaccuUKal1io 1 HOMEeHK/IaTypy
HeOpraHUueCcKuX W OpraHu4ecKux
Ccoe/IMHeHU;

-IIPUPO/HBIE VCTOYHUKH
yT/IEBOZIOPOAOB U CIOCOOBI WX
repepaboTKH;

BellleCcTBa M MaTepHasibl, LIMPOKO
WCI0JIb3yeMble B TIpaKTHUKe:
OCHOBHbIE MeTaj/Ulbl W CIUIABHI,
rpadut, KBapl, MUHepaIbHbie
ynoOpeHusi,  MUHepalbHble U
OopraHuueckvde KHC/IOTHI, IIie/I0uH,
aMMMakK, YIJIeBOZOpO/bl, (eHou,
aHWIUH, MeTaHOJI, 3TaHoJI,

NeKI[us,

CaMOCTOATEe/Ib

Has paboTa,

cemMHHap,

naboparopHbIe

paboThI,

MpakKTU4yeCckKue

3dHATHA

KHp; C6; TCn,
H/[3; 3PJI, Ok3

— penpoOdyKMueHblLli




STHUJIEHTIJIMKO/JIb, r/IMLepyvH,

dopmanbaeru, arieTanbIeru,
alleToH,  I/IIOKO3a,  caxapo3sa,
Kpaxma, K/IeTUaTKa,
AMHUHOKUCJIOTEI, 0esKuy,

WCKYCCTBEHHbIE BOJIOKHA, KayuyKH,
M7IaCTMACChl, JKUPBI, MblIa W
MOIOLI[1e CPe/ICTBa;

YmMmern:

-Ha3bIBaTh: H3Yy4YeHHbIE BellleCTBa
1o «TPVIBUA/IbHOW» VN
Me)KyHapOJHOW HOMeHK/IaTypam;
-orpeflesIiTh:  B&JIEHTHOCTb U
CTerleHb OKMUCJIEHUSI XUMHYeCKUX
3/IEMEHTOB, TUIl  XUMHWYECKOH
CBSI3U B COEJUHEHUSIX, 3apsi/ UOHa,
MPOCTPaHCTBEHHOe CTpOeHUe
MOJIeKY/, TUMN KPUCTaIMUueCcKon
pelleTKH, XapakTep Cpefbl B
BOJHBIX pacTBOpax, OKUC/IWTENb U
BOCCTaHOBUTE/Ib, HarpaBJ/ieHue
CMellleHus paBHOBeCHUsI noj,
B/MSIHUEM pa3/MuHbIX (HaKTOpOB,
130Mephl u TOMOJIOTH,
MPUHAJJIE)KHOCTh ~ BellecTB K
pasHbIM KjaccaM HeOopraHM4eCKUX
U  OpraHhyeckux COeJVHEeHUM;
XapakTep B3aMMHOTO  BJIMSIHUSA
aTOMOB B  MOJeKy/jaxX, TWIIbI
peakiuii B HEOpPraHW4YeCKou U
OpraHUuecKor XMMUW;
-XapakTepusoBatb: S-, p-, d-
3/IEMEHThl TI0 MX TIOJIOKEHUIO B
[Tepuopnueckorr cucreme [1.W.
MeHzeneeBa; o0lMe XUMHUYECKHe
CBOICTBa MeTasyioB, HeMeTaslioB,
OCHOBHBIX KJ1aCCOB
HeOpraHUueCcKUX W OpraHu4ecKux
COeJJMHEHWH; CTPOeHUe U CBOMCTBa
OpraHUYecKrux CoeJMHEeHUU
(yriieBoz10po/iOB, CMIUPTOB,
(eHO/IOB, a/nb/leTU/IOB, KETOHOB,
KapOOHOBBIX  KHCJIOT, aMHHOB,
aMUHOKUCJIOT U yTJIeBO/IOB);
-00BbSCHSITh: 3aBUCUMOCTh CBOWCTB
XUMUUECKOro 3/IeMeHTa u
o0pa3oBaHHBIX KM BeIeCTB OT
nonoxxenuss B Ilepuoguueckon
cucTteme O.N. MenpeneesBa;
3aBUCUMOCTh CBOMCTB
HEOPraHWUeCKHX BeleCTB OT UX

KHp; C6; TCn,
nJ/3; 3PJI, k3

Kup; C6; TCn,
HJi3; 3PJ1, k3

— penpoOyKmueHbll

— penpooyKmueHbiil




coCcTaBa W CTpPOEHMs, TIPUPOAY
XUMHUYECKOM CBSI3H, 3aBUCUMOCTb
CKOPOCTH XMMMUECKOW peakijuu OT

Pa3/IMUHBIX ¢bakTopos,
PEeaKIMOHHOU CTIIOCOOHOCTH
OpraHHYeCKUX  COeJWHEHHH  OT
CTPOEHHMSI UX MOJIEKYJT;

BBITIO/THSATD XUMUYECKUH

9KCIIepUMEHT TI0 paclo3HaBaHUIO
BOKHEMILIMX HeOpraHUueckux U
OpraHUYecKUx BelLL[eCTB,
T0J/IyUeHUI0 KOHKPETHBIX BEILeCTB,

OTHOCSIIIUXCS K WU3Y4YeHHbIM
K/laccaM COoeJJMHeHUI;

-IIPOBO/IUTH pacueTsl 1o
XUMHUYECKUM dhopmynam u

ypaBHEHHSIM PeakIiIvi;

-OCYIIeCTB/SATh CaMOCTOSITe/IbHBIN
TOMCK XUMHUUECKOW MH(OpMAaIUH C
WCTIO/Tb30BaHUEM Pa3/InYHbIX
HMCTOYHUKOB (CIIpaBOYHBIX,
HayYHbIX W HAyYHO-TIOIYJISPHBIX
W3[laHWM, KOMIIbIOTEPHBIX  0a3
JaHHbIX, pecypcoB VHTepHeTa);
HCTIO/Th30BaTh KOMIIbIOTEPHbBIE
TEeXHOJIOTUM /i1 00paboTKHU U
nepesiaun XUMUYECKOH
WHbOPMALIUK U ee TIpeZCTaB/IeHus
B Pa3/IMUHBIX opmax;

-WCTIO/Ib30BaTh  MPHOOPeTeHHbIe
3HAHWS U YMEHUS B MPAKTUUYECKOH
JIeATeIbHOCTY W T[TOBCEJHEBHOMN
JKU3HU:

IJIT  TIOHMMaHUSL  TJI00a/bHBIX
npobJiem, CTOSIIIIUX nepe/
Ye/I0BeUYECTBOM:  SKOJIOTHUECKUX,
SHEPreTUYeCKUX U ChIPhEBbIX;
00BSICHeHNST XUMUYECKHX SIBJIEHHH,
TIPOMCXO/SAIINX B TPUPOJE, ObITY U
Ha TPOU3BO/ICTBE;

9KOJIOTUeCKH rPaMOTHOTO
TIOBeZIeHUsI B OKPY)Kalolliell cpefe;
OLIEHKW B/IMSHUS ~ XUMHUYECKOTO

3arpsi3HEHUST OKPY’KAroL[el Cpeibl
Ha OpraHu3M 4YeslOBeKa W JpyTue
JKVBbIE OpPraHU3MbI;

6e3omacHoi paboThI C BelljeCTBaMu
B saboparopuu, OBITY U Ha

TIPOU3BO/ICTRE;

orpe/iesieHust BO3MOXXHOCTH
TpOTeKaHus XUMHUYECKUX
MpeBpalieHut B pa3/IMuHbIX

YCJI0BUSAX H OI€HKH HX

ceMuHap,
nabopaTopHbIe
paboThl,

MIpaKTHYeCKHe

3aHATHA,

Kup; C6; TCn,
H/13; 3PJI, Ok3

KHp; C6; TCn,
nJ/3; 3PJI, k3

3PJI, OK3

KHnp; C6; TCn,
nJ/3; 3PJI, k3

KHp; C6; TCn,
H/[3; 3PJI, Ok3

— penpoOyKmueHbll

— penpoOyKmueHbll

— penpooyKmueHbiil

— penpodyKmMueHblli

— penpoO0yKmMueHbll




MOC/e/ICTBUM;
pacro3HaBaHUs U UAeHTU(YKALUN

Ba’KHEUILNX Bell|eCTB u

MaTepua’os;

OLIeHKU KaueCTBa MUTbeBOM BOAbI U Kup; C6; TCn, — penpodyKmueHbill
OT/ZeMbHbIX MUIEBLIX MTPOYKTOB; n/i3; 3PJ1, Ok3

KPUTUUECKOU OLIeHKU

JIOCTOBEPHOCTH XUMHYeCKOU

vHbopMalUY, TIOCTymnarouieid U3
Pa3/IMYHbIX UCTOUHHKOB.

*TexHosm02uu popmupoeaHus: nekyus, cCamocmosime/nbHasi paboma, cemMuHap,
nabopamopHble pabombl, npakmuyeckue 3aHsmusi, Npou3800CMBEHHAs1 NPAKMUKA,
npeooun1oMHas NpakKmuka, ebinosHeHue BKP

** dopma oyeHoUHO20 cpedcmea: Konioksuym Ki; koumponbHas paboma KHp;
cobecedoeaHue Cb; mecmuposeaHue nucbmeHHoe, KomnblomepHoe TCn, TCk; munoeoli
pacuem Tp; uHOusuOyaabHble domMailuHue 3adaHus HM/[3; ebinosHeHue pacuemHo-2paguyeckux
pabom (%) PI'P; eHeayoumopHoe umeHue (8 mbic. 3Hakos) Bu; pepepam Pech; scce 3;
3awjuma nabopamopHbix pabom 3PJI; kypcoeas paboma KP; kypcoegoti npoekm KII; HayuHO-
uccnedosamenbckas paboma HUPC; omuembt no npakmukam OIT; 3auem 3au; 3K3ameH IK3;
2ocydapcmeeHHblll sk3ameH I'D; 3awjuma npakmuku 3n; ebicmynieHue Ha cemuHape C;
3awjuma 8bINycKHoll KeaaugukayuoHHot pabombl 36Kp.

*%*YpoeHu oceoeHUs1 KoMnemeHYull
— 03HAKOMUMmebHblll (Y3HagaHue paHee U3yueHHbIX 066eKmos, ceolicms);

— penpodyKkmugHbilil (8binoHeHUe OesimeabHOCMU no 06pasyy, UHCMpyKyuu uau noo
DPYyKOB0OCMBOM)

— npodyKMueHbll (n1aHUpoeaHue u camocmosimenbHoe 8bINoAHeHUe 0esimeabHOCMU, pelleHue
npobseMHbIX 3a0au)
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