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PACCMOTPEHO HA BACEJAHUHN COI'JIACOBAHO

[MuknoBor KOMHCCHU Mertoaucrom Mycradunoii E.B.
MaTEeMaTUYECKUX U OOITUX DKCIEPTHOE 3aKIIOUYECHUE TEXHUYECKOM
€CTECTBEHHOHAYYHBIX JUCUUILINH sKcnepTusbl padbounx rnporpamm OOII no
IIpoTokoJt 3ace1anusl LHUKIJIOBOU npodeccun 15.01.32 OnepaTtop CTaHKOB C
KOMHCCHUU IPOrPaMMHBIM YIIPABICHUEM

otT 23.05.2022 Ne 9 ot 24.05.2022

[Ipencenarens LIK Tapacosa B.B.

PazpaboTunk: Mycradpuna E.B., npenogaBatens xumun ['BITOY « CTTK»

ConepxaHue MpOrpaMMbl pEaNIM3yeTcsl B IPOLECCE OCBOEHUS CTYACHTAMHU
OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMbl C MOJYYEHUEM CpPEAHEro OoOIIero
oOpazoBaHus, pa3padoTaHHON B cOOTBETCTBUU ¢ TpeboBanusmu OI'OC COO.

Pabouas mporpamma yuebnoro mnpeamera OVYIL11 Xumusa pazpaborana B
COOTBETCTBHUM C TPEOOBAHUSIMU:

- (denepaibHOr0  TOCYJAapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa
cpennero npodeccuonanbHoro odpazopanus (PI'OC CIIO) nmo npodeccuu 15.01.05
Cpapmmk (pyyHOM M 4YacTUYHO MEXAHM3UPOBAHHOW CBapku (HAIIaBKH),
YTBEPKJICHHOTO TMpuKazoM MuHHCTepcTBa OoOpa3oBaHus M Hayku P® ot «09»
nekabps 2016 r. Ne 1555,

—  peKOMEHJAIMAMH IO peaau3aluud CpeAHero ooimero oOpa3oBaHUs B
npenesax OCBOEHUs O00pa3oBaTENbHBIX MPOTPaMM CPEIHEro MpodhecCHOHANTBHOIO
oOpa3zoBaHus Ha 0a3e OCHOBHOIO OO0mIeEro oOpa3oBaHUs C Y4YeTOM TpeOOBaHUM
(denepalibHbIX TOCYAApCTBEHHBIX OO0pa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMOU
CHEIUATBHOCTA WM MPOQECCUuu cpeaHero npodeccuoHaabHOro 00pa3oBaHus (yTB.
MunucrepctBom npocsenienus PO 14 ampens 2021 r.),

— IPUMEPHOUN [pOrpaMMBbl y4e0HOTO npeamera Xumus IS
npodhecCuoHATBbHBIX o0pa3oBaTeNbHBIX OpraHu3alui, PEKOMEH/I0BaHHOM
denepalbHBIM  TOCYJAPCTBEHHBIM aBTOHOMHBIM  yupexnaeHuem «DenepanbHbIi
WHCTUTYT pa3BuTus oopazoBanus» (nanee — DI'AY «OHUPO») B kauecTBe NpUMEpPHOU
OporpaMmbl  JJisi  peaju3allid OCHOBHOM MpOQeCcCHOHAIBHONW 00pa3oBaTENbHON
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHUs C MOJYYECHHUEM CPETHETO
oOmrero odopaszoBanusi, mpoToko Ne 3 ot «21» uronst 2015r., perucTpalliOHHbIA HOMEP
peuensuun Ne 378 ot «23» uroiist 20151, DI'AY «OUPO».
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1. HIOACHUTEJIBHAA 3AIIMCKA

[TporpamMma y4eOHOTO TpeMeTa OpUEHTHPOBaHA HA pealu3aiuio (heaepaabHOro
KOMIIOHEHTa TOCYIapCTBEHHOTO oOpa3oBaTeslbHOTO cTaHmapra (mamee — PI'OC)
cpennero (monHoro) obmero oopazoBanus OVIIL.11 Xumus nHa 06a30BoM ypoBHE B
npefenax MporpaMMbl TIOJTOTOBKH KBaTM(PHUIIMPOBAHHBIX pPa0OYMX MW  CIy>KaIuX
(IITTKPC) cpennero mnpogecCHOHAIBHOTO O00pa3oBaHUS C Y4eTOM MpOoduis
MOJTy4aeMOT0 MPOPECCHOHATBHOTO 00pa30BaHMUsL.

Conep:kaHnue NporpaMMbl HANIPABJIEHO HA JOCTHKEHHE CIEAYIOIIMX IeJIe:

- (hopMHUpoOBaHKE Yy OOYUYAIOIIMXCA YMEHHS OIEHUBATh 3HAYUMOCTh XUMUYECKOTO
3HAHUS JUISl KOKJIOTO YEJIOBEKa;

- (hopmupoBanre y 00ydaromMXcs IEIOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMUHA B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHHBI MHPA; YMEHHUS
OOBSCHATh OOBEKTHI M IPOIECCHl OKPYXKAIOIICH JNEHCTBUTEILHOCTU: TPUPOTHOM,
COLMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbI, — UCIOJIB3YSl I STON0 XUMUYECKHUE
3HAHUS,

- pa3BUTHE y OOydYaromuxcs YMEHUH pa3nudaTh (akThl U OLEHKH, CPaBHUBATh
OIICHOYHBIC BBIBOJIbI, BUJETh UX CBS3b C KPUTEPHUSMH OLIEHOK M CBSI3b KPUTEPHUEB C
OMPEICICHHONW CUCTEMOM LIEHHOCTEH, (hOPMYIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

- npuoOpeTeHre OOy4YalolUMHCS ONbITa Pa3HOOOpPA3HOU  JEATEIbHOCTH,
MO3HAHUS U CAMOIIO3HAHUS;, KJIIOUEBBIX HaBBIKOB, UMEIOIUX YHUBEPCAIBLHOE 3HAUCHHE
JUTSL pa3JIMYHBIX BUJIOB JESATEIHLHOCTU (HABBIKOB PEIICHHS MPOOJieM, IPUHSATHUS pelle-
HUM, TIOWCKa, aHaiM3a M 00pabOTKM HMHQPOpPMAIUMHU, KOMMYHHUKATHUBHBIX HAaBBIKOB,
HABBIKOB M3MEPEHHI, COTPYIHUYECTBA, OE30MacHOr0 OOpalleHHs] C BEIIeCTBAMHU B
MTOBCETHEBHOM KU3HM ).

Ha usyuenue npeamera OVIL11 Xumusa no npodeccun 15.01.32 Omneparop
CTaHKOB C MPOTPaMMHBIM yIpaBiieHneM OoTBoauTcs 208 dYacoB B COOTBETCTBHH C

pa3bACHEHUSIMU 1o peanuzanuu denepanpHOTO rOCyIapCTBEHHOTO
o0pa30BaTeNBLHOTO CTaHJAApTa CpemHero oOmmero ooOpasoBaHus (MPoPUIHLHOE
oOyueHue).

B npoduibHYI0 COCTaBISIIONIYI0 BXOOUT TPOPECCHOHAILHO — HAMPaBJICHHOE
cofiepikanre, HeoOxoauMoe it (OPMHUPOBAHUS Y OOYYAIOIMIMXCS MPO(ecCHOHATLHBIX
KOMIICTCHIIUH.

B nporpamme mno mpeamery OVIL11 Xumwus, peanusyemoild MpH MOATOTOBKE
CTYJICHTOB MO MpodecCur TEXHUUECKOTO Mpoduisi, NpoPriIbHON COCTaBISAIONMICH
SBJISIIOTCS pa3fiesibl: 00Ias U HEOpraHWYecKasi XMMUsl, OpraHuueCcKast XUMHUSI.

B nmporpamMmme TeopeTHUecKHe CBEIEHUSI AOTMOJHSAIOTCA J1abOpaTOPHBIMHU
paboTaMu ¥ MPAKTUYECKUMHU 3aHITUSIMH.

[Iporpamma COAEpPKUT TEMATUYECKHUU IUJIaH, OTPAKAOUIUNA KOJIMYECTBO YaCOB,
BbIZIeNIsIEMOe Ha nu3ydyeHnue npeamera OYIL11 Xumus.
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Kontpone kauectBa ocBoenuss npeamera OVIL11 Xumus  npoBoautcs B
IPOLECCE TEKYLIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTALIUH.

Texymuil KOHTPOJIb MPOBOJUTCS B Ipejesax yuyeOHOro BPEMEHM, OTBEIECHHOTO
Ha NPEIMET, KaK TPaJULMOHHBIMM, TaK U WHHOBAIIMOHHBIMM METOJAMH, BKIIIOUas
KOMIIBIOTEPHOE TECTUPOBaHUE. Pe3ynbTaThl KOHTPOJIS YUUTHIBAIOTCS MPU MO/IBEICHUU
UTOTOB I10 TIPEMETY.

[TpomexyTrouHass artectauus MnpoBoguTcs B ¢dopMe auddepeHIpOBaHHOTO
3a4era 10 UTOraM M3y4YEHUs MPEAMETA.

[IpomexxyTouHas arrecrauus B BUIE T PepeHIMPOBAHHOIO 3ayeTa IO
IPEAMETY IPOBOJUTCS 32 CYET BPEMEHU, OTBEICHHOI'O HA €0 OCBOCHHUE.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

XuMHSI — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHUHU, CBOMCTBAX U
MpEeBpAIllCHUsIX, 3HAYEHUM XWMHUYECKHX BEIleCTB, MaTepuajoB M IIPOILECCOB B
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa.

Conepxxanue  oOmieoOpa3oBarenbHON  y4eOHOro  mpeaMera «Xumus»
HaIpaBJICHO HA YCBOCHHE OOYYalOIMMHUCA OCHOBHBIX TMOHSTHM, 3aKOHOB U TEOPUI
XUMHH, OBJIAJICHUE YMEHUAMU HAONIOAATh XHWMUYECKUE SIBIICHUS, IPOBOJIUTH
XUMHYECKUN SKCTIEPUMEHT, MPOU3BOJIUTH PACUEThl HA OCHOBE XUMHUYECKHX (hopmy
BEILIECTB U YPABHEHNN XUMHUYECKUX PEAKIIUM.

W3ydyenne xumuu B MNPOQECCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aIUsIX,
peanu3yonmx o00pa30BaTEIbHYIO MPOTrpaMMy CpPEIHEro OO0IIero oOpa3oBaHUs B
npenenax ocsoenus [IOOIT CIIO Ha 6a3e 0CHOBHOrO 001Iero 00pa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT MPOQId NpOoPeCCHOHATBHOIO 00pa30BaHusl.
OTO BBIpaXXaercs B COAEPKAHUM OOYYEHMsI, KOJUYECTBE YacoB, BBLACISEMBIX Ha
U3y4YEHUE OTHENbHBIX TEM MpOrpamMMmbl, IIyOMHE HMX OCBOEHHUS OO0YYaroIIMMMCS,
oObeMe U  XapakTepe TMPaKTHUYECKUX  3aHSATHH, BHJIAX  BHEAYJAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Cnennduka u3ydyeHHss XUMHM TIPU  OBJIQJICHUU  NPOQEeccCusiMU U
CHELMATIBHOCTAMU TEXHUYECKOTO Mpoduis OTpakeHa B KaKJIOM TeMe pasjena
«Conepxanue yueOHoro npeamera» B pyopuke «lIpoduibnabie n npodeccrnoHaibHO
3HaYMMbIC JJIEMEHTHl COJEp)KaHUS». OTOT KOMIIOHEHT pealu3yeTcss Tpu
WHJMBUAYAJILHOW CaMOCTOSITEIbHON paboTe oOydaromuxcs (HamucaHuu pedepaTos,
MOATOTOBKE COOOIIEHUH, 3alIUTEe MMPOEKTOB), B MPOIIeCCe YUSOHOU AeATeIIbHOCTH MO/
PYKOBOACTBOM TIperojaBarensi (BBINOJHEHHUH XHUMHUYECKOTO OKCIepUMEHTa —
7a00paTOpPHBIX  ONBITOB W MPAKTUYECKUX  padoOT, pEIIeHWH  MPaKTHUKO-
OpPHEHTHUPOBAHHBIX PACUETHBIX 3a/1a4 U T. 11.).

B npomecce wu3yueHus XUMUU TEOPETUYECKHE CBEACHMS JOMOJHAIOTCA
7a00paTOPHBIMU ONBITAMH W TPAKTHUYECKUMHU 3aHSATUSMU. 3HAYUTEIHLHOE MECTO
OTBOAMUTCS  XMUMHMUYECKOMY  JKCIepuMeHTy. OH  OTKpbIBa€T  BO3MOXHOCTh
dbopmMupoBaTh y OOYYArOIIUXCS CIEIUaIbHBIC TPEIMETHBIC YMEHHS: padoTaTh C
BEII[ECTBAMM, BBITIOJIHATh MPOCTHIE XUMUYECKUE OIBITHI, YYUTh O€30MacHOMY U
HKOJIOTUYECKH TPaMOTHOMY OOpalleHHIO C BElIeCTBaMH, MaTepHajllaMd U
npolieccamu B ObITY U Ha TPOU3BOJICTBE.

OO0mue menu wW3y4YeHWs] XMMUU  TPAAWIMOHHO PEaTU3yIOTCS B YETBIpEX
HaIPaBIICHUSX

1) oGmiee npeacTaBiaeHue 00 UACTX U METOIaX XUMUH,

2) UHTEJIEKTyaJIbHOE PA3BUTHUE;

3) oBiageHNe HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSAMH U YMEHUSMU;

4) BociuTaTEIbHOE BO3/ICICTBHUE.

B mpouecce wu3yueHUss XUMUU BaXHO (HOPMHUPOBATH HHPOPMAIMOHHYIO
KOMIETEHTHOCTh oOOydaromuxcsi. IlosTomy mpu opraHusanuy camMOCTOSITETbHOU
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHUMAaHUE OOYYalOUIUMXCS Ha TIOUCKE
uHbopMalluu B CpeICTBaX MaccMmenua, MHTepHeTe, y4eOHON W crenuasbHOU
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JUTEPATYPE C COOTBETCTBYIOMINM O(POPMIICHUEM U TIPEIICTABIICHUEM PE3YIIHTATOB.

N3yuenune oO1ieodpa3zoBaTebHON yUeOHOr0 MpeaMeTa «XUMHUs 3aBepIIaeTCs
MojBE/ICHUEM HUTOroB B ¢dopme IudhepeHIMpOBaHHOTO 3a4yeTa B paMKax Mpo-
MEXYTOUHOM arrecTtaluu cTyneHToB B mponecce ocBoenus I[IOOIT CIIO c
noyuyeHuem cpeanero oomiero oopazopanus (ITTIKPC).

[IpodunbHOM cocTapmstome ana pazaena 1 «OOmas u HeopraHuyeckas
XUMUS» SIBIISIFOTCS CIEAYIONIME JUAAKTUUECKUE EIMHMIBI: aTOMHO-MOJICKYJIspHas
TEOpHsl, XMUMHYCCKHE TOHATUS (BEIIECTBO, XUMHUYECKAs PEAKIUsA, XUMHUYECKHMA
AJIEMEHT W OCHOBBI XHMHMUYECKOTO MPOU3BOJICTBA, TEOPUU CTPOCHHUS aToMa U
CTPOCHHSI BEIIECTBA, YYEHUE O TMEPUOJUYHOCTH, TEOPHUS DICKTPOIUTUUYECKOU
JTUCCOTMAITNH, JJIEMEHTBl XHMHYECKOW TEPMOIWHAMUKN W KWHETHUKH, 3aKOH
COXpaHEHMS U MPEBPALCHUS YPHEPTUHU, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo,
3aKOH COXPAHEHUSI MacChl BEIIECTB, TBOPUECKOE HACIIEIUE BBIAIOIINXCS YUCHBIX;

s pazgena 2 «OpraHudeckas XUMHS»:  COBPEMEHHash TEOpUsl CTPOCHUS
OpPraHMYECKUX BEIICCTB, CBEJACHUSA O 3aKOHOMEPHOCTSX BO3HMKHOBEHUS U
MIPOTEKAHMS XMMUYECKUX PEaKIMii B OpraHnYeCKOM CHHTE3€, METOAbl UCCIICIOBAHMS,
HCIIOJb3YyeMble B XHMHUYECKOM Hayke, CIOCOOCTBYIOIIME HOBBIM Hay4IHBIM
OTKPBITHSAM U CO3JIaHHIO0 XUMHUUECKUX TCOPUM.



MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIJIAHE

Vyeonsiii npenmer OVYIL11 Xumus wu3ydaercs B 001eoOpa3oBaTebHOM
[UKJIe Yy4eOHOTO IUTaHa OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl  CPETHErO
npodecCUOHAIBHOTO 00pa30BaHMsl Ha 0a3e OCHOBHOTO oOIero oOpa3oBaHUS C
MOJIyYeHUEM CPETHEro 00111ero 00pa3oBaHusl.



2 TEMATUYECKOE INVIAHUPOBAHUE

HaumenoBaHue pasjaeia

KoauuecTBO 4acoB

Bcero yue0HbIX
3aHATHI

B TOM YHCJIC

TeopeTH4ecKo
e o0yueHue

JIP u 113

Paznen 1. O6mas u HeopraHudeckasi XUMHS

Tema 1.1 Beenenne. OCHOBHBIE ITOHSATHSA U 3aKOHBI

Tema 1.2 Ilepuoanyeckuii 3akoH u [lepuoanueckas cucrema XuMU4eckux snemeHToB Jl. U.
MenaeneeBa u CTpOEHUE aTOMaA

Tema 1.3 CtpoeHue BemiecTBa

Tema 1.4 Boga. PacTBopbl. Dnektponutuueckas Juccounanms

Tema 1.5 Knaccudukanus HeOpraHmu4eCKMX COSIUHEHUN U UX CBOMCTBA

Tema 1.6 Xumuueckue peakuuu

Tema 1.7 MeTtaniabl 1 HEMETAIUIBI

128

98

30

Paznen 2 Opranuyeckasi Xumus

Tema 2.1 OcHOBHBIE OHTHSI OPraHUYECKOW XUMHUU U TEOPHUS CTPOSHUSI OPraHUYEeCKUX
COCIMHEHUI

Tema 2.2 YrneBoaoposl U UX MPUPOJAHBIE HCTOUHUKH

Tema 2.3 Kucnopoaconeprkaiiiue opraHu4eckue

COETUHEHUS

Tema 2.4 AzoTtconeprkaniye opranudeckue coenHenus. [lomumepst

80

60

20

Hroro

208

158

50




3. COAEP)KAHUE YYEBHOI'O ITPEIMETA
OVIIL.11 XUMUs

HaumeHoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPpaKTUHYeCKHe PadoThI,
caMoCTosiTeJIbHAsE padoTa 00y4arIMuXCs

O0BeM B yacax

Paszgen 1
OO0mast u HeopraHm4yeckas
XUMHS

Tema 1.1 BBegenmne.
OcHOBHBIC MOHATHSA U 3AKOHBI

Coaep:xxanue yueOHOTro MaTepHaJia:
1. Hayuynble MeToAbl TNO3HAHHUS BeIIECTB W XHMHYECKHX sBJIeHHH. MoaeaupoBaHnue
XHUMHYECKHX mpoueccoB. OcCHOBHble NOHATHS XuMUHM. BemecrBo. Atom. MoJiekyJia.
XHMHUYECKHI dJIeMeHT.
Hayunple MeTONBI MO3HAHUS BEIICCTB M XMMHYECKHUX SIBJICHUA. MoAenuMpoBaHNE XUMHYCCKHX
nporneccoB. OCHOBHBIE MOHATHUS XUMUU. BerecTtBo. AToM. Mosekyna. XUMHUYECKHUI AJIEMEHT
2. Amnjgorponusi. IIpocThle M cjI0:KHBbIe BemiecTBa. KauecTBeHHBbIH M KOJHYeCTBEHHbIH
COCTaB BemlecTB. XHMHU4YecKHMe 3HAkM H (opmyiabl. OTHOCHUTeIbHbIE aTOMHasA W
MOJICKYJISIPHASI MACCHI.
Annotponusi. Ilpocthle M clioxkHble BemiecTBa. KadeCTBEHHBIM W KOJIWYECTBEHHBINM COCTaB
BEIIECTB. XUMHUUYECKHUE 3HAKU U PopMyIibl. OTHOCUTENbHBIC aTOMHAsI U MOJICKYJISIpHASI MACChI
3. OcHoBHBIE 3aK0OHBI XUMHH. CTexnoMeTpus. 3aKOH COXpaHEeHHsI MacChl BemecTB. 3aKOH
MOCTOSIHCTBA COCTABA BELIECTB MOJIEKYJ/ISIPHOM CTPYKTYpPbI. 3aKOH ABOrajapo.
OcCHOBHBIE 3aKOHbl XUMHH. CTeXxuoMeTpHus. 3aKOH COXpPAaHEHHS MAacChl BEIIECTB. 3aKOH
MTOCTOSIHCTBA COCTaBa BEMIECTB MOJICKYIISIPHOM CTPYKTYpBI. 3aKOH ABOTapo
4.  Macca aTOMOB H MOJIEKYJ. ATOMHasi eauHuIa mMaccbl. OTHOCHUTE/IbHbIE ATOMHAS H
MoJleKyJIsipHasi Maccebl. KosimyecTBo BemecTna.
Macca aToMOB 1 MOJIEKYJ. ATOMHAas equHUIa MacChl. OTHOCUTENIbHBIE ATOMHAsI U MOJIEKYJIApHAs
Macchl. KonmmdecTBo BemecTBa

JleMoHcTpanuu

HE NPEAYCMOTPEHO

JlaGopaTropHbie padoThbI

HE MPEAYCMOTPEHO

HpaKaneCKue 3aHsATHs. PacueTHbBIe 3aJauld Ha HAXOXKJACHHE OTHOCHUTEIHbHOM MOJICKyJ'IHpHOfI
MacCCBbI, OIIPEACTICHUC MacCOBOM JOJIN XUMHWYECKHX 3JICMCHTOB B CJIOKHOM BCIIICCTBE.

2

KoHnTpoJibHbIe padoThI

HE NPEAYCMOTPEHO
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Tema 1.2
Iepuoauveckuii 3aK0H 1
Ilepuoanueckasi cucrema

XxuMuueckux 3aementoB . K.
MenpesieeBa u CTpoeHHE
aToma

Conep:xanue yueOHOTro MaTepuaJia:
1.Ilepuoauveckuii 3akon /. U. MenneneeBa. CoBpeMenHasi popMyaupoBKa
I[MepuoanyecKoro 3aKoHa.
[Mepuoanueckuii 3akon /1. 1. MenneneeBa. CoBpeMmenHas popmMmynupoBka [leproanyueckoro
BaKoHa
2.ATOM — cJI0;KHaA yacTuna. Siapo u sjekTpoHHas 000104ka. CTpoeHHe 3J1eKTPOHHbIX
000/104€K aTOMOB 3JIEMEHTOB MAJIbIX Nepro0B. OCOOEHHOCTH CTPOEHUS FJIEKTPOHHBIX
000J109eK aTOMOB 3J1eMEeHTOB 00J1b1IMX NMepuoaoB. Ilousitue 00 opouTaIAX. s-, p- u d-
opoUTAJIN.
ATOM — cJI0XHas yacTuna. SAapo u anekrpoHHas 06onouka. CTpoeHHE SJIEKTPOHHBIX 000JI0UeK
QTOMOB 3JIEMEHTOB MaJIbIX MEepH010B. OCOOEHHOCTH CTPOCHHMSI DIIEKTPOHHBIX 000JI0YEK aTOMOB
PIIEMEHTOB 00JIbIINX Mepuoi0B. [ToHsTHe 00 opOuTansix. s-, p- u d-opOuranu
3.2semenTsl I A-rpynnel. Hleaounsie MeTa/uibl. O0as XapakTepUCTHKA HIEJT0YHBIX
MeTaJIJIOB HA OCHOBaHMH NoJ10:keHus1 B [lepuoaudeckoii cucreme 31ementon /1. U.
MeHeeeBa U CTPOEHHMSI AaTOMOB.
Onementsl I A-rpynmsbl. [llenounsie metamnbl. O0IIas XxapakTepuCTHKA MIETOYHBIX METAJIOB Ha
OCHOBaHMM Noy10)keHUs B [lepuoanueckont cucreme snemenToB . . MenaeneeBa u ctpoeHust
ATOMOB
4.95emenTsl II A-rpynnbl. O0masi XapakTepuCcTHKA 11eJI0YHO03eMeIbHbIX METAJIOB U
MATrHUSI HA OCHOBaHNM NoJyioxkeHns B [lepuoanyeckon cucreme 3ementos /1. U.
Menneneea. Kajabuuii, ero mojydenue, pusnyeckne 1 XuMuuecKHe cBoicTBa. BaxkHeiine
COeIMHEHUs KAJIbLMs, UX 3HAaYeHHe U MPUMEHEHHe.
OnemeHThI [ A-rpynmbl. OOmias XxapakTepUCTHKA HIETIOYHO3EMENBHBIX METANIOB U MarHus Ha
OCHOBaHMU NoJioxkeHus B [lepronnueckoit cucreme anementos . . Menaeneesa. Kanbiuii, ero
rnoydeHue, Gu3ndeckue 1 XUMHIECKUE CBOMCTBA. BaxkHeline coeTMHEHUS KalbIIUs, UX
BHAUYECHHE U IPUMEHEHHE
5.91aementsl IVA-rpynnel. O01as xapakTepucTHKA 3JIEMEHTOB 3TOM rPynibl HA OCHOBAHUM
ux nmosaoxenus B llepuoanyeckoii cucreme ss1emenToB /. U. MenaeseeBa. Yriepoa u ero
ajioTponus. CBOMCTBA AJJIOTPONHBIX MOAM(HUKALMN YIiIepoaa.
OnemeHnTsl [VA-rpynmbsl. O01as XxapakTeprcTUKa SJIEMEHTOB 3TOM TPYIIIBI HA OCHOBAHUU UX
rnonoxxeHud B [lepuoanyeckoii cucreme anementoB J[. 1. MenaeneeBa. Yriepon u ero
annotpornus. CBOKWCTBA aJJIOTPOMHBIX MOAUDHUKAIINH yriaepoaa
6.2s1eMeHThI YA-rpynnbl. O01as XapakTepucTHKA 3JIeMEHTOB I'PYIIbl HA OCHOBAHMHU MX

nosoxxeHusi B Ilepnoanyeckoii cucreme 3y1emenToB /I. M. Menaesaeea. CTpoeHHe MOJICKYJIbI
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a30Ta M A/LUI0TPONHBIX Moauukanuii gocdopa, ux ¢pusnyeckue 1 XMuMHUYECKHE CBOICTBA.
OnemeHThl Y A-rpynnbl. O01as XxapakTepucTUKa 3JIEMEHTOB TPYIINbI HA OCHOBAHUU UX
nosnoxenus B [lepuoanueckoit cucreme snementoB . . MenneneeBa. CTpoeHre MOJIEKYJIbI
Q30Ta U AJUTOTPONHBIX MoauduKanuil pocdopa, ux Gusndeckre U XUMHUECKHUE CBOMCTBA

JleMOHCTpanuu

HE NPEAYCMOTPEHO

JlaGopaTtopHble padoThI

HE MPEIYCMOTPEHO

IpakTuyeckue 3aHsATHA. MoaenupoBanue noctpoenus [lepuoanyeckoil TaOIUIBI XUMHUECKUX
DIIEMEHTOB.

2

KoHTpOJIbHBIE Pad0THI

HE MPEAYCMOTPEHO

Tema 1.3
CTtpoenue BemecTrBa

Coaep:kanue yueOHOro MmarepuaJa:
1.Monnasi xumuyeckasi cBsizb. KaTHOHBI, MX 00pa3oBaHue W3 aTOMOB B pe3yJibTaTe mpoiecca
OKHCJeHHsl. AHHOHDBI, UX 00pa30BaHNe U3 aTOMOB B pe3yJibTaTe MPoIecca BOCCTAHOBJIEHHUS.
Knaccudukanus HOHOB: 10 COCTABY, 3HAKY 3apsi/ia, HAJTUYHMIO THAPATHON 000JI0YKH.
Monnas xuMu4deckas cBsi3b. KaToHbBI, X 00pa3oBaHKe U3 aTOMOB B Pe3yJIbTaTe Mpoliecca
OKHCJICHUSI. AHUOHBI, UX 00pa30BaHKEe U3 aTOMOB B PE3YJIbTATE MPOIECCa BOCCTAHOBIICHHUS.
Knaccudukanys HOHOB: 110 COCTaBY, 3HAKY 3apsaa, HAJTUUHIO THAPATHON 000JIOUKH
2.KoBajieHTHasi XUMHYeCKAasl CBA3b. JJIEKTPOOTPULATEIbHOCTh. KOBajIeHTHbBIE NMOJISAPHAS U
HeMnoJIApHas cBsi3u. MoJieKyJsipHbIe H AaTOMHbIe KPUCTAJINYECKHE PEellleTKH.
KoBasieHTHast XuMHUecKasi CBsA3b. DNEKTPOOTPULATENIbHOCTh. KOoBalleHTHBIE NOJIsIpHas U
HETIosIpHAs CBsI3U. MOJIEKYIJISIpHBIE M aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH
3. Merta/uinueckas cBA3b. MeTauinueckass KPUCTAJLUIMYECKas pelleTKa U MeTa/LInuecKas
XUMHUYECKAs CBSI3b. ArperaTHble COCTOSIHHMS BelleCTB U BOAOPO/HAS CBA3b.
Metamnueckas cBsizb. MeTalnyeckas KpUucTauinueckas penieTka 1 MeTajlinyeckas
XUMHUYECKas CBsI3b. ATperaTHbIe COCTOSIHUSI BEIIECTB U BOJOPO/IHAS CBSI3b
4.Yucrtbie BemectBa u cMecu. IlonsaTue o cmecu BemecTB. 'oMOreHHble U rereporeHHbIe
cmecu. CocTaB cMeceii.
Yucteie BemecTBa U cMecH. [loHsiTHe 0 cMecH BelecTB. | OMOreHHbIE U TETEPOTEHHBIE CMECH.
CocraB cMecei
S.JIucnepcusbie cucremsbl. J{ucnepcuas ¢asza u nucnepcuonnas cpena. Knacenpukanus
nucnepcHbIX cucteM. IloHsITHE 0 KOJIOMIHBIX CHCTEMAX.
JlucniepcHble cuctemsl. JucnepcHas dasza u qucnepcuonHas cpena. Kimaccudukanus aucrnepcHbIX
cucteM. [loHsATHE 0 KOJTOUIHBIX CHCTEMaX
6. ToHkOAUCTIEPCHBIE CUCTEMbI: KOJIJIOUIHBbIE (30J14 M IeJIi) U HCTUHHBbIE (MOJIEKYJISIPHbIE,

MOJICKYJISIPHO-HOHHBIE M HOHHBIE). DpdekT Tunnans. Koarynsuus B KOJUIOHIHBIX
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pacTBopax. CUHepe3uc B rejifix.

ToHKoUCTIEpCHBIE CUCTEMBI: KOJUIOUIHBIE (30JIM U T€I) U UCTUHHBIE (MOJIEKYISpHbIE,
MOJICKYJISIPHO-HOHHBIC U MOHHBIE). D dext Tunnans. Koarynsmus B KOJUIOUAHBIX pacTBOpax.
CuHepesuc B renisx

JleMOHCTpanuu HE NPEAYCMOTPEHO
JlabopaTopHbie padoThl. [IpurororieHue cycrneHsuu kapOoHaTa Kaimblius B Boje. [lomydeHue 2
BOMYJIBCUU MOTOPHOT0 Macija. O3HaKOMJIEHHE CO CBOMCTBAMU JIUCIEPCHBIX CUCTEM.

IpakTnyeckne 3aHATHsA. COCTaBIEHHME YpPAaBHEHUM peakUUid B MOJEKYJISIPHOM U HOHHBIX 2

(hopmax.

KoHTpoJsibHbIE padoThI

HE MPEAYCMOTPEHO

Tema 1.4
Bonaa. PacTBopbl.
DJIeKTPOJMTHYECKAs
AUCCOIUALINS

Conep:kanue y4eOHOT0 MaTepHuaJia:

1.Bona. PactBopnl. PacTBopenue. Boga kak pacTBopureib. PacTBOpUMOCTH BellecTB.
HacpblmeHnHble, HeHACBINIEHHbIE, MIePpeChIIEHHbIEe PACTBOPDI.

Bopa. PactBopsl. PactBopenue. Bona kak pactBoputens. PacTBOpUMOCTh BELIECTB.
HacpllieHHbie, HEHACKIIIEHHBIE, IEPECHIIIICHHBIE PACTBOPBI

2. Bogopoa. /BolicTBeHHOE MOJ10KeHNe BOJOPO/Ia B epuoandeckoi cucreme. M3oTonsl
Bojaopoaa. Tsekenas Boga. OKucnTeIbHbIE H BOCCTAHOBUTEIbHBIE CBOICTBA BOJAOPO/A,
ero noJjyyeHue U nNpuMeHeHmue.

Bopopon. /IBoiicTBEHHOE TTOJIOKEHUE BOIOPOJIa B IEpUOIMIECKOM cucteMe. M3oTonsl Bogopoaa.
Tsoxenast Bona. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPO/IA, €T0 TIOJTYYCHHUE U
MIPUMEHEHHUE

3. 3aBMCHMOCTH PACTBOPUMOCTH ra30B, *KMJIKOCTEll U TBEPAbIX BELIECTB OT PA3JIUYHBIX
(pakTopoB. MaccoBasi 1011 paCTBOPEHHOI'0 BeleCTBA.

3aBUCHMOCTBH PACTBOPUMOCTH Ta30B, )KUJIKOCTEH U TBEP/IbIX BEIIECTB OT PA3TUYHBIX (PaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA

4. CreneHb JIEKTPOJUTHYECKON Jucconuannu. CHIbHbIE U c1a0ble 3JIEKTPOJIUTHI.
OCHOBHBIE M0JIOKEHUS TEOPHH IJIEKTPOJIUTHYECKOH Juccounanuu. Kuciorsl, ocHoBaHuA 1
COJIM KAaK JJIEKTPOJIMTHI.

CremneHsb AIEKTPOTUTHIECKON Arccoruanii. CHIbHBIC U CIa0bie ANEeKTPOIUThl. OCHOBHBIC
MTOJIOKEHUST TEOPHUH DIIEKTPOIUTUUYECKON Aucconuanii. KuciaoTel, OCHOBaHHS M COJIU KaK
AIIEKTPOTUTHI

5. ®u3uK0-XMMHYECKasl IPUPOAA PACTBOPEHHS U pacTBOPOB. B3aumoneiicreue
pacTBOpPHUTEJISI H PACTBOPEHHOI0 BeleCTBA.

DU3NKO-XUMHUYECKasi IPUPOAA PACTBOPEHUS U PACTBOPOB. B3anmonencTBue pacTBOpUTENS U
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PacTBOPEHHOTO BEIIECTBA

6. HeoOpaTuMbIii THAPOJIN3 OPraHNYEeCKUX U HEOPraHHUYeCKHuX coenHennii. O0paTuMbIi
ruapoJin3 coseid. Ctynendyarsiii ruaposn3. llpakTuyeckoe npuMeHeHue TUAPoOJIU3Aa.
HeoOpaTtumplii THAPOIM3 OPraHUIECKUX M HEOPTAaHHMYECKUX coequHeHui. OOpaTUMBIi THAPOIIHA3
cosiel. CtyneHvarsiil ruponns. [Ipaktnyeckoe NpuMEHEHHE MHIPOJIN3a

leMoHCTpauuu

HE MPEAYCMOTPEHO

JlabopaTropHsblie padoTbl. [IpuroropiieHre pacTBOpa 3aaHHOM KOHIICHTPALIUU 2
IMpakTuyeckne 3aHATHA.COCTaBICHNE YPABHCHUI PeaKIMi B MOJICKYJIIPHON M HOHHBIX (hOpMax. 2
KoHTpOJIbHBIE Pad0THI HE IIPETYCMOTPEHO
Tema 1.5 Coaep:xxanue yueOHOTro MaTepHaJia: 16
Knaccupuxanus 1.Kuciaorsl 1 ux cBoiicTBa. KcJI0ThI KaK 3JIEKTPOJIUTHI, X KJIacCH(PUKALMS M0 PA3JIUIHBIM

HEOPraHUYeCKHX COeIMHEeHN I
M X CBOHCTBA

npu3HaKkaM. XUMHU4YecKHe CBOICTBA KUCJIOT B CBeTe TEOPUH IJIEKTPOJIUTHYECKOI
nucconrnanuu. Oco0eHHOCTH B3aMMOAeCTBUSA KOHIEHTPUPOBAHHOM CEPHOM M a30THOM
KHCJIOT ¢ MeTauiaMu. OCHOBHBIE CTIOCOOBI MOJIy4eHHUs KHCJIOT.

KucinoTsl 1 ux cBoiicTBa. KHCIIOTBI Kak 3JIEKTPOJIUTHI, UX KJIACCU(DHUKAIUS 110 Pa3TMIHBIM
MpU3HAKaM. XUMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU IJIEKTPOJIUTUUECKON AUCCOLIMALIIH.
OcoOEHHOCTH B3aUMOCHCTBUS KOHIICHTPUPOBAHHOM CEPHOM M @30THOM KUCIIOT C METAJJIAMH.
(OCHOBHBIE CIIOCOOBI MOTYYEHUST KHUCIIOT

2.0cHoOBaHUS U UX cBOMCTBA. OCHOBAHMS KaK 3JIEKTPOJIUTHI, X KJIacCH(pPUKALNSA MO
Pa3IuYHBIM NPU3HAKAM. XMMHUYeCKHe CBOIICTBA OCHOBAHMIA B CBeTe TEOPHU
BJIEKTPOJTUTHYECKOH TUCCOLUALNH.

OcHoBaHUs U UX CBOMCTBA. OCHOBAHUS KaK AJIEKTPOIUTHI, UX KIACCU(DUKAIUSA 110 PA3THUHBIM
MpU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU AIEKTPOIUTUUECKON JUCCOLIMAIIIT
3.Pa3noxkeHnne HePaCTBOPUMBIX B Bojie OCHOBaHUii. OCHOBHBIE CIIOCOOBI MOJTyYeHU s
OCHOBAHUM.

.PaznoxeHnne HEPaCTBOPUMBIX B BOJIe OCHOBaHUN. OCHOBHBIE CIIOCOOBI TTOTYYEeHHS OCHOBAHHI
4.Con 1 ux cBoiicTBa. CoJin Kak 3J1eKTPoauThbl. CoJiu cpelHHe, KHCJIble H OCHOBHbIE.
XuMH4YecKHne CBOCTBA COJIel B CBETE TEOPHH HIEKTPOJUTHUYECKON JUCCOIAAIINH.

Conu u ux cBorictBa. Conu Kak 31eKTponauThl. COIM CpelHNe, KUCIIBIE 1 OCHOBHBIE. XUMUYECKUE
CBOMCTBA COJIEH B CBETE TEOPUU AIEKTPOIUTUUECKOMN AUCCOLUALINN

5.Cnnoco0bI noJiyueHusi coJjieit. 'maposn3 coJeii.

CriocoOrI ostyuenus coneit. ['maponus coneit

6.HeoOpaTuMbIii TMPOJIU3 OPraHUYECKNX U HEOPTAHUYECKUX COeITUHEHUH U ero 3HaYeHue B
NPAKTHYECKOH JesITeJIbHOCTH YesioBeka. O0paTtumblii ruaposn3 cojeid. CTtyneH4yarbii
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THAPOJIN3.
HeoOpaTtumplii THAPOITN3 OPraHUICCKUX U HEOPTAaHUYECKUX COCTMHEHUM U €ro 3HAaYCHHE B
MPaKTHYCCKOU JEATCIbHOCTH ueaoBeka. OOpaTHMbIi TUAPOIN3 coyiei. CTyIeHYaThIi THIPOIU3
7. Oxcuabl 4 X cBoiicTBa. Cojieo0pa3ymoiniue U HecoJieoOpasyoinne okcuabl. OCHOBHbIE,
amMmdoTepHble U KUCJIOTHbIE OKCH/IbIL. 3AaBUCMMOCTb XapaKTepa OKCU/IA OT CTeNeHn
OKMCJIEHHsI 00PAa3yIolIero ero MeTaJuia.

Oxcupl U uX cBoiicTBa. CosieoOpa3yroIiye u HecoaeoOpasyromue okcuibl. OCHOBHBIC,
aM(}OTEpHBIC U KHCIOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCH/IA OT CTEIICHH OKUCIICHUS
00pa3yIoIIero ero MeTauia

8.Xumnueckue cBoiicTBa okcua0B. Iloryyenune okcuaos.

XUMUYECKHE CBOMCTBA OKCHAOB. [loiryuenne okcuaoB

lemoncTpanmu

HC IIPCAYCMOTPCHO

JlabopaTtopHbie padoThl.

1. UcnoeiTaHue pacTBOPOB KHUCIOT, pacCTBOPOB Iienoueil. B3aumonelicTBue coneii ¢ Meraiiamu,
Npyr ¢ IpyroM. I'maposuns conei pa3u4Horo TUIA.

2.  CBOICTBa KHUCIIOT, IIEI0YECH, COJICH.

3.I'uaponus conei.

4. . CocTaBlieHHE peakIfii 0.B.p. METOJOM IJIEKTPOHHOTO OanaHca.

8

HpaKaneCKne 3aHATHUSA.

HE MPEAyCMOTPEHO

KonTposabHbie padoThI

HE MPEIYCMOTPEHO
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Tema 1.6
XuMUYeCKHe peakunu

Copaepxxanue yueOHOro MaTepuaJa:
1. Knaccuukanusi XaMH4eCKHX peakuuii. Peaknum coequHeHus1, pa3ioxkeHus, 3aMellleHus],
o0Mena. Katanurnyeckue peakuuu. O0paTtumbie 1 HeoOpaTHMbIe PeaKIUH.
Knaccudukanus xXuMruueckux peakuuid. Peakuuu coequHeHus, pa3ioKeHus, 3aMelleHus,
obmena. Katanutnueckue peakuunu. OOpatumbie 1 HeOOpaTUMBbIE peaKIIuU
2.'oMoreHHbIe U reTeporeHHble peakun.IK30TepMIuYecKre U IHA0TepMHUYecKHe PeaKIuHu.
TenmnoBoi 3¢ PeKkT XMMUYECKUX PeaKLuil.
['OMOreHHbIE U FETEPOre€HHBIE PEAKIINU. DK30TEPMUUECKUE U SHIOTEPMUUECKUE PEAKLIUH.
TermnoBoit 3 PEeKT XUMUIECKIX PeaKIuit
3. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEe peaknu. CTeneHb okucaeHus. OKHCINTEIb 1
BOCCTaHOBJIeHHe. BoccTaHOBHUTEIb M OKKMcIeHHe. MeTo/1 3JIeKTPOHHOI0 0ajtaHca s
COCTABJICHUS] YPABHEHHUI OKMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMIA.
OKHUCITUTENIbHO-BOCCTAHOBUTEbHBIE peakuu. CTeneHb okucieHus. OKUCIUTeNb U
BOCCTaHOBJIeHHE. BoccTaHoBUTENb U OKKCIeHHE. MeTo ] 3JIeKTpOHHOT0 OanaHca /Ui COCTaBlIeHUs
YPaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
4.CropocTh XuMuueckux peakuuii. [loHsiTHE 0 CKOPOCTH XMMHYECKUX PeaKIIUIi.
3aBMCHMOCTH CKOPOCTH XUMHUYECKUX PeaKIHil 0T pa3Iu4HbIX (paKTOPOB: NPUPOABI
pearupyoummx BemecTB, HX KOHIEHTPALUH, TEMIIEPATYPbI, IOBEPXHOCTH COMPUKOCHOBEHUS
U MCII0JIb30BAHUSA KaTaJIU3aTOPOB.
CKOpOCTb XMMMUYECKUX peaklnid. [ToHsTHE 0 CKOPOCTH XMMHMUYECKUX peaKIUi. 3aBUCUMOCTD
CKOPOCTH XMMUYECKUX PEAKIUI OT pa3In4YHbIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLINX BELIECTB, UX
KOHIIEHTPALUH, TEMIIEPATYPbl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJI30BAHUS KaTaJIu3aTOPOB
5.00paTuMocTh XUMHUYeckux peakuuii. O0paTumblie 1 HeoOpaTHMble PeaKLUHU.
XHMHYeCKOe PABHOBECHE H CIIOCO0BI €ro CMEeIeHHUs.
O0paTUMOCTh XMMHUECKUX peakiuil. O0paTuMble 1 HEOOpATUMBbIE peakuu. XUMHUYECKOe
[PaBHOBECHE U CIIOCOOBI €r0 CMEIEeHUs
6. BeposiTHOCTH NPOTEKAHUSI XUHMHYECKUX PeaKiuii. BHyTpeHHAs JHePrusi, JHTAIbNHS.
TenoBoii 3pPpekT peakuuii. Tepmoxumuueckue ypaBHeHusi. CTaHAapTHAs SHTAJIbINS
peakuuii 1 oopazosanus BemecTB. 3akoH I'. . I'ecca u ero ciaeacrBusi. JHTPONMS.
BeposTHOCTh IPOTEKaHUS XUMUYECKUX peakiuil. BHyTpeHHsIs1 oHeprus, sHTanbnus. TennoBoin
b dext peakuunit. Tepmoxummuueckue ypaBHeHUs. CTaHJapTHAs SHTAIBIUS peaKMi U
oOpa3oBanus BenecT. 3akoH ['. U. I'ecca u ero cneactsus. DHTponus

12

JleMOHCTpanuu

HE NMPEAYCMOTPEHO

JIabopaTopHbie padoThl.
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1.Peakuus 3amellleHUss MEAU KEJIE30M B PAacCTBOPE MEIHOI0 Kymnopoca. 3aBUCUMOCTb CKOPOCTH
B3aMMOJICHCTBUS COISTHOM KUCIIOTHI C METaJJIaMHU.
2. Peakiiy HOHHOTO 0OMEHa MEX]Ty PaCTBOPAaMH JICKTPOJIUTOB.

IpakTuyeckue 3aHATHS.

HE MPEAYCMOTPEHO

KoHTpoJsbHbIe padoThI

HE NPEAYCMOTPEHO

Tema 1.7
MeTaibl 1 HEMETAJIBI

Coaep:kanue yueOHOro MaTepuaJa:
1.Metasuibl. Oco00eHHOCTH CTPOEHUS ATOMOB U KPUCTALI0B. Pu3dnyecKue CBOMCTBA
MeTas10B. Kitaccndukanus MeTa/LuioB no pa3jiuyHbIM MPU3HAKAM.
Metainbsl. OCOOEHHOCTH CTPOCHHSI ATOMOB M KPUCTAILIIOB. DU3NYECKHE CBOWCTBA METAIITIOB.
Knaccubukaiys MeTamioB 1Mo pa3InyHbIM IPU3HAKAM
2. XuMu4ecKHe CBOCTBA META/IOB. JJIEKTPOXUMHYECKUH PS/I HANPSKEHUH MeTaJLJI0B.
XHMMHYECKHE CBOMCTBA METANIOB. DIEKTPOXUMHUYECKUH Psii HAPSHKEHUM METAJIOB
3. Metaanorepmus. O0mmue cnocodbl moryyeHust MetasiioB. [lousaTie o MeTaLIyprum.
I[MupoMeTanayprus, riApOMeTALIYPrus u djieKTpoMeranayprus. CriiaBbl YepHble H
LIBETHBIE.
Metannorepmus. O0mire crnocoObl mosyueHus MetaioB. [loHsTHe 0 MeTauTypruu.
HI/IpOMeTaJUIypI‘I/Iﬁ, TUAPOMCETAILUIYPIUa U 3JICKTPOMCTAJLIIYPIrus. CrnaBbl YCPHBIC 1 IBCTHLIC
4. IlonsiTue KOPPO3MHU. XMMHUYECKasA KOPPO3usl. JJIeKTPOXUMHUYecKas Koppo3us. Criocodbl
BallIUTHI METAJLJIOB OT KOPPO3UM.
[TonsTHE KOPpO3UU. XUMHUECKast KOPPO3Us. DIEKTpOXUMHUEcKas Koppo3us. CrocoObl 3aluThl
METaJUIOB OT KOPPO3UH
5. DJIEeKTPOoJIN3 PACIJIABOB U PACTBOPOB COCIMHEHHUI METAJVIOB M €ro NMPaKTHYeCcKoe
3HAYEHMHe.
DIIEKTPOJIM3 PACINIABOB U PACTBOPOB COEAMHEHUI METAJIOB U €r0 MPAKTUYECKOE 3HAaUCHHE
6. HemeTaibl. OcobeHHOCTH cTPOoeHUus aToMOB. HeMeTa/Liibl — NpocThie BellecTBA.
Boxopoanbie coenuHennst HemeTas10B. [losryueHne aMmmMuaka u XJ10poBOA0POIa CHHTE30M M
KOCBEHHO.
HemeTtannsl. OcoOeHHOCTH CTpOeHUS aTOMOB. HeMeTasl — mpocThle BemecTBa. Bomopoanbie
COeTMHEHHS HeMeTauioB. [lomydeHne ammuaka 1 XJ0poBOAOPO/Ia CHHTE30M U KOCBEHHO
7.0KuCINTEIbHbIE U BOCCTAHOBUTE/IbHbIE CBOICTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX
MOJIOKEHHUS B PAAY JJIEKTPOOTPHIATEIbHOCTH.
OKHUCIIUTENbHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHHUS B
PSIY DIEKTPOOTPHUIIATEIHHOCTH

8. ITosryueHne KHCJIOPO/IA M €ro CBOICTBA.

26
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IloxydeHue KUCIOPOJa B €ro CBOMCTBa

0. IlosryyeHue BOOPO/IA U €r0 CBOMCTBA.

[TonydyeHue BOOPOIA U €r0 CBOKCTBA.

10. B3aumojaeiicTBHe MeTAIJIOB C PACTBOPAMM KUCJIOT M cosieil. CBoMCTBA yrJisi:
a/1cCOPOLIMOHHbBIE, BOCCTAHOBHUTEJIbHbIE.

B3anMoeiicTBre METaIOB ¢ paCTBOPAMH KUCJIOT U cosieil. CBOMCTBA yris: aacopOIMOHHEIE,
BOCCTAHOBUTEIBHBIE

11. O01masi XapaKTepUCTHKA XaJIbKOI€HOB Ha OCHOBAHMHU UX NoJio:keHus B [lepuoauyeckoit
cucreMe j1eMeHTOB [[.M1.MeH1es1eeBa U CTPOEHUSI ATOMOB. XaJbKOreHbl — MPOCThIE
BellecTBA.

OO611ast XapaKTepUCTHKa XaJIbKOI€HOB HA OCHOBAaHMH X ToJIokeHus B [lepuoanueckoii cucreme
pnemenToB J[.Ml.MenneneeBa u cTpoeHusi aTOMOB. XallbKOT€Hbl — MPOCThIC BEIIECTBA

12. IlosiyyeHue U NpMMeHeHNEe KMCJIO0POAa U CepPhbl.

[TonydyeHue U mpuMEHEHUE KUCIOPOAa U CEPbI

13. XaJbKoreHsl B IPUpPoe, UX OMOJI0THYECKast POJb.

XanbpbKOreHsl B IPUPOJE, UX OMOJIOruYecKas poib

JleMOHCTpanuu

HE NPEAYCMOTPEHO

JIaGopaTopHble padoThbI.

1.Ilonyuenue, cobrpanue U pacro3HaBaHue ra3oB. PelmieHne SKkCrepuMeHTAIbHBIX 3a71a4.
2.001mue cBOKCTBa METAJITIOB.

3. Pemenne skciepuMeHTANIBHBIX 3a71a4 110 Teme "Hemetansr"

6

IIpakTHYeCKHE 3aHATHA.

HE TIPEyCMOTPEHO

KoHTpoJsibHbIE padoThI

HE NMPEAYCMOTPEHO

Paznen 2
Oprannyeckasi XuMust

Tema 2.1
OcHOBHBbIE NOHSITHS
OPraHuYecKoi XUMHH
U TeoOpHsl CTPOCHUSA
OPraHUYeCcKHUX COeAUHECHUM

Copepxxanue y4eOHOro MaTepuaJa:
1.IIpenmer opranuveckoii xumuu. [lIpupoanbie, MCKYCCTBEHHbIE U CHHTETHYECKHE
opraHu4eckne BeuecTsa. Teopusi crpoenus opranudeckux coennnenuii A. M. Byraeposa.
OCHOBHBIE I10JI0’KEHUS] TEOPUU XUMUYECKOI0 CTPOCHHUS.
IIpeamer opranndeckoii xumuu. [IpupoHbIe, HICKYCCTBEHHBIE U CHHTETUYECKUE OPraHU4YEeCKUe
BelllecTBa. Teopusi CTpOeHUs opraHndeckux coeanHeHnid A. M. bytiepoBa. OCHOBHBIE MOJOKEHUS
TEOPUH XUMHUYECKOTO CTPOCHUS
2. CTPYKTYpHAasi H30MepHsi: MeKKJIAcCOBasl, yIJIEPOJHOI0 CKeJleTa, M0JI0KeHUs KPATHOMH
CBA3U MU (PYHKUHMOHAJIBLHOH rpynnbl. M3omepus u n3zoMepbl. XuMH4ecKHe (pOPMYJIbl H MOJEIH
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MOJIEKYJI B OPraHuYeCKOM XUMMUM.

CTpyKTypHasi U30MEPUS: MEKKIIACCOBAs, YTIEPOJIHOTO CKEJIETa, MOJIOKEHUSI KPATHOM CBSI3U U
(yHKIIMOHATBHOU TPyl M3oMepust 1 m3oMepbl. XUMU4EeCKHe (GOpMyITbl U MOJIEIIH MOJICKYIT B
OpPraHUYEeCKOU XUMHUHU

3. Knaccupukanusa opraindeckux BemectB. Kiaccudukanmus BemecTB Mo CTPOEHHUIO
YIJIEPOJHOTIO CKeJIeTa U HAJIMYNI0O PYHKUMOHAJBbHBIX Ipynn. '0M0J10ra 1 roMoJ10rus.
Hauana nomenkaarypsl IUPAC.

Knaccudukanus oprannueckux emectB. Kiraccudukarnus BEeCTB 0 CTPOCHHUIO YTIIEPOHOTO
CKeJeTa ¥ HAIMYUIO (DYHKIIMOHATBHBIX Tpymil. ['oMoioru 1 romosorusi. Hauama HOMEHKIATyphI
IUPAC

4. Knaccudukanus peaknuii B opranuueckoii xumun. Peaknuu npucoeanHeHust
(ruApMPOBaHUA, FAJIOT€eHUPOBAHUA, THAPOTAJIOreHUPOBAHNS, THAPATAIIMH).
Krnaccudukanus peakuii B OpraHuaeckoil XuMun. Peakinu npucoeiMHeHUs (THAPUPOBAHUS,
raJOreHUPOBAHUS, THIPOTaIOTeHUPOBAHUS, THIpATAIIIH )

5. Peakuuu oTiuensieHus (1eruApupoBaHus, 1erHIPOrajoreHupoBaHus, AeruapaTanun).
Peaknnn 3amemenusi. Peaknun uzomepusanuu

Peaxiiuu oTmierieHus (IeruapupoBaHus, IETUIPOTaIOTeHUPOBAHUS, AeTUApaTanu). Peakuun
3amenieHus. Peakiiuu uzomepusanuu

JleMOHCTpanun

HE NMPEAYyCMOTPEHO

JIabopaTopHbie paboThI

HE MIPEIYCMOTPEHO

IIpakTH4eckue 3aHATHA. 3roToBIIeHrEe MOEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB. 2
KoHTpoJsibHbIE padoThI HE IPETYCMOTPEHO
Tema 2.2 Conep:kanue y4eOHOT0 MaTepuaJia: 18

YriaeBoaopoabl U UxX
NPUPOAHBbIE HCTOYHUKH

1.ITonsiTue 06 yriaeBogopoaax. Oco0eHHOCTH CTPOEHUS NMpPeAebHbIX YIJIEBOI0POI0B.
AJIKaHBI KaK MPeICTABUTEH NPeAeJbHbIX YIJIeBOAOPOA0B. AJIKAHbI: TOMOJOTHYeCKHI P,
H30MepPUsi M HOMEHKJIATypa aJIKaHOB

[Tonsitrie 06 yriaeBogopoaax. OCOOEHHOCTH CTPOCHUS MPENETbHBIX YTIEBOAOPOIOB. AJTKAHBI KaK
MPECTaBUTENN NTPEAETBHBIX YIIIEBOJOPOI0B

AJIKQHBI: TOMOJIOTHYECKHUH PsiJl, ©30MEPUS U HOMEHKJIaTypa ajJKaHOB. XMMHUYECKHEe CBOMCTBA
QITKaHOB (METaHa, DTaHa): TOPEHHE, 3aMEIICHHE, PA3JIOKEHHUE, IETHIPUPOBAHNE

2. ukjgoankanbl. ['oMoJIOrnYecKuii psii 1 HOMEHKJIATYPa HUKJI0AJIKAHOB, UX 001Iasi
dopmyna.A3zomepusi IMKI0AIKAHOB: MEKKJIACCOBasI, YIJIEPOAHOI0 CKeJleTa,
reomerpuueckas. Ilonydyenue u pusnueckne CBOICTBA HUKJI0AJIKAHOB. XUMHYECKHE

CBOMCTBA HUKJI0AJIKAHOB. Pealcupm NMPUCOCIUHECHUSA H PAAUKAJIBHOI0 3AaMCIICHHUSA .
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[{rknoanakaHbl. 'oMOJIOrHYECKUI psii ¥ HOMEHKIIATypa IUKJIOAIKaHOB, X 00IIas
bopmyna.lM3omepus HUKIOATKAHOB: MEXKKIACCOBasl, YIIIEPOJHOTO CKelleTa, TeoMeTprudecKasl.
[Tomydenue u pU3NIECKUE CBOMCTBA ITUKIOATKAHOB. XUMUYECKHE CBOMCTBA ITUKIIOATKAHOB.
Peakuuu NpuCOEIMHEHNS U PAJUKAIIBHOTO 3aMEIICHHS

3. AJIKeHbI. JTHJIEH, €r0 MoJIyYyeHune (1eruIpupoBaHueM ITaHA, AeNoTUMepU3anuei
MmoJiu3ITHJIeHa). ['omoJiornyeckuii psii, M30Mepusi, HOMEHKJIaTypa ajakeHoB. [losydyenune
AJIKEHOB.

AJKeHBI. DTUJIEH, €r0 MOJy4yeHue (JeruIpUpOBAaHUEM 3TaHA, ICTOJIMMEpHU3aIei TOIUITUIICHA).
['omoJtornyeckuil psia, H30Mepusi, HOMEHKIJIATypa ajakeHoB. [lonyyeHne aikeHoB

4. XumMu4yeckne CBOMCTBA 3THJIEHA: TOPeHHE, KAUeCTBEeHHbIE peaknnu (o0ecBeYnBaHHE
OPOMHOII BObI H PACTBOPA NIEPMAHIAHATA KaJINUsl), THAPATAIUSA, IOJIUMEPU3ALMS.
Hcnosib30BaHMe BHICOKON PEaAKIIMOHHOM CIIOCOOHOCTH AJIKEHOB B XMMHY€CKOI
MPOMBIILIEHHOCTH.

XYMHUYECKUE CBOWCTBA ATHIICHA: TOPEHHE, KaYeCTBEHHbIE peakiny (00ecBeUrBaHe OPOMHOMA
BOJIbI U PACTBOpA MEpMaHraHaTa Kajus), TuapaTaius, nojiuMepusaius. Mcnonb3oBanue BHICOKOM
[PEaKIIMOHHOMN CIIOCOOHOCTH aJIKEHOB B XUMUYECKOW MPOMBIIIJICHHOCTH

5. luenbl u kayuyku. [lonsiTue o JueHax Kak yrjieBoaopoaax ¢ ABYMs IBOMHBIMHU CBSI3SIMU.
I"'omoJiornueckuii psa 1 HoMeHKJIaTypa. ConpsizkeHHble JueHbl. IlosryueHue q1ueHoB.
XuMunuyeckue cBoiicrBa Oyraauena-1,3 u uzonpena

JIuenbl u kayuyku. [loHsiTHE O IMEHAX KaK yrJIeBOJAOPOIAX C IBYMs IBOWHBIMU CBSA3SMU.
["omonornyeckuit psaa u HoMeHkaaTypa. ConpsbkeHHble queHsl. [lomyuenue nueHos
XuMuyeckue cBoiicTBa OyTaanena-1,3 u u3onpeHa: odeciBeunBanue OpOMHON BOABI U
MmoJauMepur3anrs B Kayuyyku. HaTypaibHbIN U CHHTETHYECKHE KaydyKu. Pe3nHa

6. Ankunbl. AueruieH. omonornyeckuii psif u HomenkJjarypa. [losyuyeHue aJJKuHOB.
XuMHYeCKHe CBOMCTBA alleTH/IeHA

ANKUHBL. AuetuieH. ['omonornueckuil psii 1 HoMeHkiatypa. [lonyyenue ankuHoB
XrMHYecKue CBOWCTBA alleTHIIEHa: TOpeHHe, o0ecIiBeuBaHe OpOMHON BOAbI, IPUCOETINHEHUIN
XJ0pOBOOPOJIa U ruapaTanus. [I[puMeHeHue aleTuieHa Ha OCHOBE CBOMCTB. MekkiaccoBast
M30MEpHs C aTKaIueHaMU

7. Apenbl. I'omosioruveckuii psii 1 HomeHkjaarypa. [losyuenue apenon. ben3zon

Apenbl. ["'omonmornueckuii psi 1 HoMeHKIaTypa. [lorydenue apeHoB

benson. Xumuueckue CBOMCTBa OEH30J1a: TOPEHHE, PEAKIINH 3aMelleHus (TaJoreHUpOBaHue,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB

8. IlpupoaHble HCTOYHUKH APOMATHYECKHUX YIJIEBOJOPO/IOB. ApoMaTH3alus AJIKAHOB H
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HUKJI0AJIKAHOB. AJIKWINpoBaHue OeH3oJia. [Ipupoanbie HCTOYHUKH YIJIEBOAOPO/I0B.
IIpupoanblii ra3: cocras, IpuMeHeHHe B kKadecTBe TominBa. Heprn

[ IpupoHbIE HCTOYHUKH apOMATUYECKUX YIIIEBOJIOPOIOB. ApoMaTu3aius alkaHoOB U
[UKJI0AIKaHOB. AnKunupoBanue 6ensona. [IpupogHbie HCTOYHUKY YriieBoAopo10B. [IpupoaHblit
ra3: cocTas, IpuMEHEeHue B kauecTBe ToruBa. Hedts. CocTtaB u nepepadborka Hedru. [leperonka
HedTu. HedrempoaykTel

0. KpekuHr HedgTenpoaykToB. Pazinunbie BUJIbl KpeKHHra. PudopmuHr HegrenpoayKkTos.
Kpexunr nedrenpoayktoB. Pa3nuunbie Buabl Kpekunra. Pudopmunr Heprenpoaykron

nepepa60TKH. O3HaKOMIJIEHHE C KOJIJIEKIIMEH Kay4yKOB 1 06pa3uaMH U3AeTIMN U3 PE3UHBI.

JlemoHCTpau HE NMPEAYCMOTPEHO
JlabopaTropHblie padoTsl. [lonyuenue stunena. Mizydenue ero cBoicTB 2
I[pakTuyeckue 3aHaTHA. O3HAKOMIICHHE C KOJUIEKIMEW oOpa3noB He()TH W MPOIYKTOB €e 2

KonTposbHbIe padoThl

HE NMPEAyCMOTPEHO

Tema 2.3
Kucaopoacoaepxaimme
OpraHuvecKue
coeqMHEeHUA

Conep:kanue y4eOHOT0O MaTepHuaJia:
1.Knaccudpukanus CMUPTOB MO THILY YIJI€BOAOPOIHOI0 PAAUKAJA, YNCTY THAPOKCHIbHBIX
rPYINI ¥ TAITY aTOMA YIJIepo/a, CBSI3aHHOT0 ¢ THAPOKCHILHON rpynnoi. XuMudecKue
CBOIICTBA 0JIHOATOMHBIX CIIUPTOB. JTAHOJI: B3aUMO/IeliCTBHE C HATPHEM, 00pa30BaHue
MPOCTBIX U CJOKHBIX I3PUPOB, OKKMCIeHue B ajabaerua. [lpumenenne stanosa.
Kaccudukanusi CHupToB MO THITY YTIAEBOAOPOIHOTO paguKalia, YucCiy THAPOKCUIBHBIX TPYI U
TUITy aTOMa YTIepoJia, CBA3aHHOTO C THAPOKCHIBHON IPYIION. XUMUUYECKHE CBOMCTBA
0JTHOATOMHBIX CITUPTOB. DTaHOJI: B3aUMOJICHCTBUE C HATPUEM, 00pa30BaHUE IPOCTHIX U CIOKHBIX
n(UpOB, OKUCIICHUE B anbaeru. [IpuMeHeHue 3TaHoIa
MHOroaToOMHBIE CITUPTHI. [ TUIIEpUH KaK TPEACTABUTEbL MHOIOATOMHBIX CIUPTOB. KauecTBeHHas
[pEaKLUsl HA MHOTOATOMHBIE CIUPTHI. [ [puMeHnenune rmunepuHa. XuMHUYECKUE CBOMCTBA
MHOTOAaTOMHBIX CIIUPTOB. [[puMeHEeHe MHOTOaTOMHBIX CITUPTOB
2. ®enoJ. Pu3nveckne U XUMHYeCKHe cBoiicTBa ¢eHoJia. B3anMHoe BJMsiIHIE aTOMOB B
MoJieKyJle (heHo1a: B3auMo/IeiicTBHE C THAPOKCHIOM HATPHUSA M A30THOI KUCJIOTOM.
IMpumenenue ¢genoa.
Denon. Puznyeckue 1 XUMUYECKHe CBOMCTBA eHoJa. B3auMHoe BiusiHUE aTOMOB B MOJIEKYJIe
(heHOIa: B3aMMOJICHCTBHE C THAPOKCHIOM HATPHS M a30THOM KUCIOTOM. [IpruMeHenne geHoa
[TonsiTHe 0 KApOOHUITBHBIX COeAMHEHUX. M30MepHst 1 HOMEHKIIaTypa albJAeTHI0OB U KETOHOB
3. Aabaerunabl. KeToHbl.
Anpaerunsl. [lorstue o0 anpaerngax. @opmaibaeruj ¥ €ro CBOMCTBA: OKHUCIICHUE B

COOTBCTCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHUC B COOTBCTCTBYIOH_II/Iﬁ CIIHPT. HOHy‘{CHI/IC

14

21




QITBJICTHJIOB OKMCIIEHUEM COOTBETCTBYIONINX CIIUPTOB. [IpuMenenue ¢popmanbaeruaa

Ketonsl. [lonstue o ketonax. dyHKMoHanbHas Tpynia. XuMudeckue cBoicTna. [lonyuenue
KETOHOB. [[puMeHEHE KETOHOB

4. KapooHoBbIe KHCJIOTHI. Boiciine :xupHble KHeJ0Thbl. Cl102KHBbIE 3()UPBI B IPUPO/IE
KapOonossie kuciotel. [loHsTHE 0 KAPOOHOBBIX KUCIOTAX. | 'OMOJIOrHYECKUH Psil IPEIeTbHbIX
0JTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [TomyueHne kapOOHOBBIX KUCIOT OKHCICHUEM aJIbJIETHJI0B.
XUMUYECKHE CBOMCTBA YKCYCHOU KUCTOTHI. [I[pMeHeHe YKCYCHON KUCIIOThI

Briciue sxupHbIe KUCITOThI. ClioxkHBIE (HUphI U skuphl. [ToaydeHne cioKHbIX 3QHpoB peakuen
BTepUdUKAIITT

Cnoxxnbie 3¢upsl B ipupoe. [IpuMeHeHne cioxxHbIX 3GUpoB. JKUPBI Kak CII0KHBIC d(DUPBI.
Knaccudukanus sxupoB. XuMUYECKHUE CBOKWCTBA KUPOB. [Ipumenenue xupoB. Mablia

5. ¥Y1i1eBo/ibl, UX KJIaccupuKanusi: MOHOCAXaPHU/IbI, IUCAXAPHU/IbI U MOJHCAXAPU/IBI.
I"omosiornueckuii psig 1 HoMeHkJaTypa. [losyuyenue yriesogoB. XuMu4ecKue CBOicTBa
rja0Ko3bl. [IppMeHeHne rioKo3bl. 3HaYeHHe YIJIeBOI0B B )KMBOI PUPOAE U KU3HU
yeJI0BeKa.

'YrneBoabl, UX KiIaccU(PUKAIUSA: MOHOCAXapH/Ibl, TUcaXapuabl U monucaxapuasl. ['omonornyeckuit
psax 1 HoMeHKJatypa. [loyyenue yriieBogoB. XMMHYECKHE CBOMCTBA IIIIOKO3bI. [Iprmenenne
[JIFOKO3bl. 3HAYEHHE YTIIEBOJOB B )KMBOM NPUPOJAE U KU3HU YEJIOBEKA

6. Iucaxapuapl. CTpoenne qucaxapuaioB. BoccranaBianBamiue 1 HEBOCCTAHAB/IMBAIOIIHE
cBoiicTBa aucaxapuaoB. CTpoeHHe U XUMHYeCKHe CBOiicTBa caxapo3bl. TexHoioruueckme
OCHOBBI IIPOM3BO/JACTBA caxapo3bl. JIakT03a 1 MaJIbT03a KAK M30MEPbI CaXapo3bl.
Jucaxapunpl. CTpoeHue qucaxapuioB. BocctaHaBnrMBarone 1 HEBOCCTAHABIMBAIOIINE CBOMCTBA
mucaxapuioB. CTpoeHHE U XUMHUECKHE CBOMCTBA caxapo3bl. TeXHOIOTHYECKNE OCHOBBI
MPOU3BOJICTBA caxapo3bl. JIakTo3a U MaabTO3a KaK H30MEPHI caxapo3bl

buonornueckas posib YrJieBOJIOB, UX 3HAYCHHUE B )KMU3HU YEJIOBEKa U OOIIECTBA

7. Monrucaxapuabl. O0mee cTpoenne nmojaucaxapuaos. CTpoeHHe MOJIEKYJIbI KpaxmaJa,
aMIJI032 U AMUWIONEKTUH. DU3MUYeCKHe CBOMCTBA KPaxMaJla, ero Haxo:KJIeHue B pupojae u
OuoJiornyeckasi poib. [iukoren. Xummnuyeckne cBoicTBa kpaxmaJja. Ousnyeckue u
XUMHMYEeCKHe CBOMCTBA HEeJUII0J03bl. ['HaApoIu3 1e/l110/103b1, 00pa30BaHue CI0KHBIX 3(PHPOB.
IMousiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: AlleTATHOM IIeJIKEe, BUCKO3e.

[Monmucaxapuasl. OO1ee cTpoeHue moimcaxapuaoB. CTpoeHne MOJIEKYIIBI Kpaxmaia, aMuiio3a u
amitonekTuH. Gu3nueckue CBOMCTBa Kpaxmalia, ero HaX0KJIeHUE B MPUPOE U OMOoIorudecKas
poiib. [ mukoreH. XuMuyeckne cBoMcTBa Kpaxmaiia. PU3NM4ecKue U1 XUMHYECKHE CBOMCTBA
[eJUTI0NI036L. [ Mapoan3 1eNIron036l, 00pa3oBaHue CI0XHBIX d(upoB. [ToHsATHE 00 HCKYCCTBEHHBIX
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BOJIOKHAX: alleTaTHOM LLEJIKE, BUCKO3€

[TonsTHE O peakUUIX MOJUKOHICHCAIIMH U THAPOJIN3a Ha IPUMEpe B3auMOIIPEBPAILlCHUI:
[JII0KO03a <> MOJIHCaxapu

Bnusinue cTpoeHusl MOIMMEpHON 1enu Ha (pU3nYecKre U XMMUUYECKHUEe CBOMCTBA LIEIUTIOI03bI
Haxoxaenue B Ipupoze U OMOJIOTHYECcKasi pOJib IEJUTI0I03bI

CpaBHEHHE CBOMCTB Kpaxmaia U LEJUTI0JIO3bI

JleMOHCTpanuu

HE IPEYCMOTPEHO

JlaGopaTopHble padoThbI.

1.PacTBOopeHme riuiepuHa B Bojae M B3aumojaeiictBue ¢ ruapokcupoM menu (II). Cpoiicta
YVKCYCHOM  KHCJIOTBI, OOIIME€ CO CBOWCTBAMH MHMHEPAJIbHBIX KHCIOT. JloKa3aTelbCTBO
HETIPEJCIIbHOTO XapakTepa J>KUJKOro >Khpa. BzaumojelcTBHe TIIOKO3BI W Caxapo3bl C
CUAPOKCHIOM METH.

2. XuMHYeCKHE CBOMCTBA CIIUPTOB.

3. KauecTBeHHBIE peaklK Ha yIIIEBOJIbI.

6

HpaKanecmle 3aHATHSA.

HE IPEyCMOTPEHO

KoHTpoJibHBIE padoThI

HC IPpCAYyCMOTPCHO
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Tema 2.4
A3oTcoaepikamue
OpraHuvecKue coeMHeHusl.
IHoaumepsbl

Conep:xanue yueOHOTro MaTepuaJia:
1.AMunbl. IlonsaiTue 00 amuHax. Ajudarudeckue aMMHbI, UX KJaaccuukanus u
HoMeHKJaTypa. Kitaccudukanusi aMMHOB 110 THITY YIJIEBOAOPOIHOI0 PAAUKAJIA U YHCITY
AMHMHOIPYIIII B MOJIEKYJIC.
Avunbl. [ToHsiTHEe 00 aMuHax. AnudaTHYeCKHe aMUHBI, UX KiIacCU(UKAIUSI 1 HOMEHKIIATypa.
Knaccudukaiys aMUHOB 110 THITY YTIJIEBOAOPOJHOTO PaJAMKaa U YUCIy aMUHOTPYII B MOJIEKYJIe
[TonydyeHne aMMHOB. XMMHYECKHUE CBOMCTBA aMUHOB. [[puMeHeHe aMUHOB
2. AHWINH Kak oprannvyeckoe ocHoBanme. IlosryyeHue anHnjanHa u3 HUTPoOeH30J1a.
IIpuMeHeHNe AHUWINHA. AMHUHOKHMCJIOTBI.
AHWJIMH KaK oprannyeckoe ocHoBanue. [lonyuenue anununa u3 HurpoOensona. [Ipumenenue
QHUJTMHA
AMHUHOKHCIOTHI. AMUHOKHUCIIOTHI Kak am(oTepHbie U} yHKIIMOHAIBHBIE OpTaHUYECKHe
coenuuenus. Kimaccndukanmst amuaOKucoT. [lonydeHrne aMUHOKUCIIOT
XUMHYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEUCTBHE C IEI0YaMHU, KUCIIOTaMU U APYT €
mpyrom. [lentuanas cBsi3b U moaunentuasl. [I[puMenenrne aMMHOKUCIOT
3. beakn. [lepBuuHasi, BTOpHYHASI, TPETUYHASI CTPYKTYPHI 0e1KOB. XHMHYECKHE CBOMCTBA
0eJIKOB: ropeHue, 1eHaTypauus, TuApoJn3, IBeTHbIE peakunu. buosorunvyeckne pynkuumn
0esikoB. [lomuMmepbl
benku. [lepBuunas, BTOpHUHas, TpeTUYHAsI CTPYKTYpPbI O€IKOB. XMMHUECKHE CBONCTBA OEIKOB:
ropeHue, JeHaTypalus, THIPOIU3, IIBETHbIE peakinu. buonornueckue GyHKIUN OEIKOB
[Tomumepsl. benku u mommcaxapusl kak ononoaumepsl. [Tnactmaccs. [lonyyenue nonumepon
peakiuei NoJTuMEepU3aluy U MOJIMKOHACHCANH. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHbBIE
nactMacchel. [IpeacraBuTenu mactmMace
4. BosiokHa, ux kiaaccupukauus. [lonydyenue Bo1okoH. OTae/bHbIE NPEACTABUTETH
XUMHUYeCKUX BOJIOKOH. Hyk/1eHHOBBIE KUCI0TBI
Bonokna, ux knaccudukanus. [Tomyuenue BonokoH. OTAeNbHbIE MIPEACTABUTETN XUMHUYECKIX
BOJIOKOH
HyxkenHoBbIE KUCTOTBI KaK MPUPOJHBIE MOTUMeEpbl. HykaeoTu b, uX CTpoeHHe
5. AT® u A1®, ux B3auMonpeBpaiieHue u poJib 3Toro npoimecca B npupoie. [lousitue THK
u PHK. Ctpoenue /THK, ee nepBuyHasi u BTOPUYHAS CTPYKTYpA.

ATO u AJ1®, nx B3auMomnpeBpaileHue 1 poiib 3Toro npouecca B npupoze. [lonstue JJHK u PHK.

Crpoenne JIHK, ee nepBuuHas u BTOpU4HAs CTPYKTypa
6. [TonsiTHe 0 pepmMeHTAX KAK 0 OMOJIOTHYECKHX KATAJIH3aTOPaX 0eJKOBOIl MPUPO/bI.

OcobenHocTH cTpoeHust u cBoiicTB. Kinaccupukanus ¢gpepMeHTOB.

18

24




[TonsiTrie 0 pepMeHTaX KaK O OMOJOTHIECKHX KaTanu3aTopax 0enKoBoi mpupoibl. OcobeHHOCTH
cTpoeHus u cBoicTB. Kitaccudukauus pepmeHTOB

/. llousitue o BuTamuuax. Ux kaaccupuxanus u odosnauyenue. Hopma norpedienust
BUTAMHUHOB. BogopacrBopumbie (Ha npuMepe BuTamuHoB C, rpynnsl B u P) u
PKHPOPAcTBOPUMBIe (Ha MpuMepe BUTaMUHOB A, D n E).

[Tonstue o BuTamunax. Mx kinaccuduxaius u o6oznauenne. Hopma norpedieHuss BUTaMHUHOB.
BonopactBopumsle (Ha nmpumepe ButamuHoB C, rpymnmnsl B u P) u xupopactBopumsie (Ha mpumepe
BuTamMrHOB A, D 1 E)

8. [lonsiTHEe 0 TOPMOHAX KAK OMOJIOTHYECKH AKTHBHBIX BENIECTBAX, BHIMOJIHSKOIIUX
DHAOKPUHHYIO PeryJsiuMio ;KU3HeAesaTeIbHOCTH oprann3moB. Kiaccudukanus ropMoHOB:
CTepPONAbl, MPOU3BOHbIE AMUHOKHUCJIOT, NOJUIENTHIHbIE U 0eJIKOBbIEe TOPMOHBI.

[TonsiTrie 0 ropMOHaX Kak OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHSIOMINUX SHIOKPUHHYIO
PETYISALNIO )KU3HEISATEIIBHOCTH OpraHnu3MoB. Kimaccudukarus TopMOHOB: CTEPOU/IBI,
MPOU3BOIHBIC AaMUHOKHCIIOT, TOJIUMIENTHAHBIE U OEIKOBBIE TOPMOHBI

O. IlonsiTHe 0 JeKapcTBaX Kak XUMHOTepameBTHYecKMX mnpenaparax. Kparkue
HCTOPUYECKHE CBe/IcHUS 0 BOBHUKHOBEHUM U PA3BUTHHM XMMHOTEPAIH.

[lonsiTue O neKapcTBax Kak XUMHUOTEPANEBTHUECKUX Ipenaparax. KpaTkue ucTopuyeckue
CBEJICHUSI O BOBHUKHOBEHUU U PA3BUTUU XUMHUOTEPAIIUU

OpPTaHUYCCKUX coequHeHui. Pacno3HaBaHue MiacTMacC U BOJIOKOH

JleMoHCTpaIUK HE MPEAYCMOTPEHO
JlaGopaTopHble padoThbI. 2
PactBopenue OenkoB B Bojge. OOHapyxeHHEe OCIIKOB B MOJIOKE U MsICHOM OynboHe. JleHaTypamms

pacTBopa Oelika KYpHHOTO SiIla CHUPTOM, PacTBOPAMH COJICH TSDKEIBIX METALUIOB W TIpU

HarpeBaHuu.

IMpakTuyeckue 3aHATHSA. PereHne SKCIepuMEHTATLHBIX 3a7a9 Ha UICHTH()UKAITHIO 6

KoHTpoJibHbIE padoThI

HE NPEAYCMOTPEHO

Bcero
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4. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA

B pesynbrare uzyuenust yueonoro npeamera OVIL.11 Xumus oOydaronuiicss 10mKeH
00JaaTh CIETYIONIMMU Pe3yJIbTaTaMMU:

JINYHOCTHBIE Pe3yJIbTATHI:

- YYBCTBO TOPJIOCTA U YBAKEHUS K HCTOPUM M JIOCTHKEHHSIM OTECYECTBEHHOMU
XUMHUYECKON HAayKH; XHUMHUYECKH TIpPaMOTHOE IOBEJACHHUE B MNpodecCuoHaIbHOMI
NEATEILHOCTH U B OBITY TPU OOpalleHWH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepHUalaMu
UIIPOIIECCAMU;

- TOTOBHOCTh K TIPOJIOJDKEHHIO 00pa30BaHUs W TOBBIINICHHUS KBaJu(HUKalMK B
n30paHHOM MpodecCUOHATBHOM JIEATEIbHOCTH U OOBEKTUBHOE OCO3HAaHUE POJU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHE UCIOIb30BaTh JOCTUKEHUS COBPEMEHHOW XHMHYECKOW HAyKU H
XUMHUYECKUX TEXHOJIOTHH JIJIsl TOBBIIMICHUSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHON TTPO(EeCCHOHANEHOM eI TeIbHOCTH;

MeTanpeaMeTHbIe Pe3yJbTaAThI:

- - UCIOJIb30BAHUE PA3IUYHBIX BUIOB MO3HABATEIHLHON JEATEIBHOCTH OCHOBHBIX
WHTEJJIEKTYaJIbHBIX Orepanuil (MoOCTaHOBKH 3a7a4u, (POpMyIMpOBaHUS TUIIOTE3, aHAIN3a U
CHUHTE3a, CPaBHEHUS, 0000IIEHUS, CUCTEeMAaTU3alluH, BbISABICHUS MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€M, MOWUCKAa aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJOB)IJSL PEUIEHUS MOCTaBICHHOMN
3aJlaud, TMPUMEHEHHWE  OCHOBHBIX  METOJOB  MO3HAHUSA(HAOIIONCHUS, HAY4YHOTO
SKCIEPUMEHTA) JJI1 U3YYCHUS PA3IUYHBIX CTOPOH XMMHUUYECKUX OOBEKTOB M MPOIECCOB, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATLCS B IpodeccnoHanbHol chepe;

- WCIIOJb30BAHUE PA3JIUYHBIX HCTOYHUKOB JUISl MOJYYEHUS XUMHUYECKOU
uH(pOopMaIuu, yMEHUE OIICHUTh €€ JOCTOBEPHOCTH JUIsl JOCTHXKEHHUS XOPOIUIUX Pe3yIbTaTOB
B IIpodecCuoHANIbHOM cdepe;

NnpeaMeTHbIE pe3yJabTaThl:

- c(hOpPMHUPOBAHHOCTH IPEJACTABICHUN O MECTE XUMHHU B COBPEMEHHON Hay4HOMU
KapTUHE MUpPA; IOHUMAaHUE POJIU XUMHUU B (DOPMUPOBAHHUH KPyro3opa U (PyHKIIMOHAILHON
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a]1a4;

- BJIQJICHUE OCHOBOIIOJIATAIOMIUMH ~ XUMHUYECKUMHU  TOHSATUSMH, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BaHUE XUMUYECKOU TEPMHUHOJIOTHEN U
CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJaM{ HAy4YHOTO I[I03HAHUS, HCIOJb3yeMbIMU B
XUMUU: HAOIIO/ICHUEM, OTTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh,
OOBSACHITh pE3yJAbTaThl TPOBEJACHHBIX OIMBITOB U JEJaTh BBIBOABI, TOTOBHOCTH U
CIOCOOHOCTH MPUMEHSITH METO/IbI TIO3HAHUS TIPH PEIICHUH MPAKTUYECKUX 3a71a4;

- c(hOpMHPOBAHHOCTh YMEHHS J1aBaTh KOJMYECTBEHHBIC OIICHKU M MPOU3BOUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

- BIIAJICHUE TIPABUJIAMH TEXHUKH O€30MaCHOCTH MPH MCTOIb30BAHIHN XUMHYECKUX
BEIIIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOW IIO3UIIMK IO OTHOIIEHWIO K XMUMHYECKOU
uH(popMaIu, moJy4aeMoi U3 pa3HbIX UCTOYHUKOB.
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B mporecce ocBoeHms mpenMeTa y CTYJAEHTOB AOHKHBI (POPMUPOBATHCS 00IITHE

komnereHiuu (OK).

OcBoenue conaepxanusi yueOHoro npeavera OVIL11 Xumusa obOecneunBaet
dbopMHEpOBaHWEe W PAa3BUTHE YHUBEPCATbHBIX YYCOHBIX JCHCTBUH B KOHTEKCTE
IPEEMCTBEHHOCTH (DOPMHUPOBAHUS OOIINX KOMITETCHIIUH.

Buabl ynnBepcajabHbIX Y4e0HbBIX

O01mme KOMIETEeHIINHU

aecTBU (B coorBeTcTBHM ¢ ®T'OC CIIO no npodeccun
15.01.32 OnepaTop CTaHKOB C IPOrPAMMHBIM
yIpaBJieHHEM
JIMYHOCTHBIE OK 01. BoiObupates cnocoObl peleHus 3aaay
YV 1 ToToBHOCTh K MPOAOIDKEHHIO | MPO(HECCHOHAIBHON AeSTEIbHOCTH, TPUMEHUTEIHHO

o0pa3oBaHMs ¥ MOBBIIICHUS KBaTHU(PUKALUU
B n30paHHON npodeccrnoHabHOM
NEeSTeIbHOCTH U OOBEKTHUBHOE OCO3HaHUE
PO XUMHUYECKUX KOMITETESHITUH B 3TOM;
YV 2ChopmupoBaHHOCTh YMEHHUS JaBaTh
KOJIMYECTBEHHBIC OIICHKH W IPOU3BOJIUTH
pacueTel O XHMHUYECKUM QopmyaamM U
YpaBHCHHUSIM;

YV 3 ChopmupoBaHHOCTE COOCTBEHHOM
MO3UIUU TI0 OTHOIICHUIO K XHUMHYECKOH

K Pa3IMYHBIM KOHTEKCTaM.

OK 03. [IlnanupoBaTh U  peajiu30BbIBATh
COOCTBEHHOE NPO(PECCHOHATHHOE U JIMYHOCTHOE
pa3BuUTHE.

uHboOpMalMY, TOIy4aeMOH U3  pa3HbIX

HCTOYHUKOB.

PerynsatuBHbIe: OK 02. OcymecTBiasaTh IOUCK, aHaIU3 U
VYV 4 UyBCTBO TOpAOCTH M YBaKEHHS K | HHTEpIpPETAlMIO HWH(POPMAIUN, HEOOXOIMMOM i
UCTOPUU U JOCTH)KEHUSM OTEYECTBEHHOH | BHITIOJHEHUS 3a1a4 npodeccuoOHaTBLHON
XUMHUYECKON HAyKH; XUMUYECKU TPAMOTHOE | JESITebHOCTH.

MIOBEJICHUE B npodeccuonanbHoit | OK  03.  IlmanupoBaTh W peanu30BbIBATH

JeSITEIbHOCTH M B OBITY NpU OOpaIEHUH C
XMMHUYECKHMH BEIIECTBAMHU, MaTepHalaMu
UIIpoLeccaMu;

YV 5ChopmMupoBaHHOCTD MpECTaBICHUN
O MecTe XHMMM B  COBPEMEHHOWU
HAay4YHOWKapTUHE MHpa; NOHMMAHUE pPOJU
XUMUM B (OpMHpOBAaHMHM Kpyrosopa U
(YHKIMOHATIBHOM TI'PaMOTHOCTH YeJIOBEKa
JUIS pellleHus] MPaKTHUECKUX 3ajay;

coOcTBeHHOE TIPO(EecCCHOHANbHOE U JIMYHOCTHOE
pa3BUTHE.

Ilo3naBareabHbIE

VV]I 6 YMeHne ucnoiab30BaTh JOCTHKEHHS
COBPEMEHHOM  XMMHYECKOM  HAayKu W
XUMHUYECKUX TEXHOJIOTUH Ui TOBBIIICHUS
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
Pa3BUTUSAB BBIOpAaHHONW NpPO(decCUOHATHLHON
NESITENIHOCTH;

YV 7 Ucnonb3oBaHWE pa3IMYHBIX BUIOB
[I0O3HABATEIbHON JIEATEIbHOCTH OCHOBHBIX
MHTEJJIEKTYyaJIbHBIX orepanuil (MoCTaHOBKU
3a1auu, (OpMYITMPOBAHUS THIIOTE3, aHATH3a
W CHHTE3a, CpaBHECHHS, 0000IICHUS,
CUCTEMATU3allUM, BBIABICHUS NPUYUMHHO-
CIICACTBEHHBIX CBs3€H, IIOMCKAa AaHAJIOrOB,
(GopMyIMpOBaHUSl BBIBOJOB)IJS PEHICHUS

OK 02. OcymecTBasiTh TMOUCK, aHaIU3 U
WHTEpIpeTaIio WHHOPMAINH, HEOOXOAMMOU IJIs
BBITTOJIHEHUS 3aja4 npodeccuoHaTbHON
NeSITeIbHOCTH.

OK 09. Hcnomnb3oBaTh  HH(pOpPMAIMOHHBIE
TEXHOJIOTHH B MPO(ECCHOHAIBHOM 1eATeIbHOCTH.
OK 11. Hcnonb3oBaTh 3HaHUS 1O (PUHAHCOBOM
TPaMOTHOCTH, TUTAHUPOBATh
PEeINPUHIMATENbCKYIO JesITebHOCTD B
npodeccruonanbHO chepe.
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HOCTaBHGHHOﬁ 3aJa4u, HpI/IMeHeHI/Ie
OCHOBHBIX METOJIOB IMO3HAHUs(HAOIIOACHMS,
HAay4yHOTO0 DJKCIEPUMEHTA) M H3y4YCHUS
Pa3IMYHBIX CTOPOH XMMHYECKHUX OOBEKTOB
U TPOIECCOB, C KOTOPHIMH BO3HUKAET

HE00XO0IMMOCTD CTaJIKUBAThCS B
npodeccuoHaIbHOU cdepe;
YV]JI 8 Hcnonws3oBaHue  pa3idyHbIX

HWCTOYHUKOB JJIsi TOJYYEHUS] XUMHUYECKOUH
uHpopMalud,  yMEHHE  OLEHUTh €€
JIOCTOBEPHOCTh JIJIsl JIOCTHUKEHUSI XOPOILIUX
pe3yNbTaToB B MpoQeccuoHaNbHOMN cdepe;

KomMyHuKkaTuBHbIE
VVJI 9BmageHne OCHOBOIIOJArarOIIUMHU
XUMUYECKUMH  TIOHSATHSIMH,  TEOPHUSIMHU,

3aKOHAaMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAHUE XMUMHUYECKOW TEPMUHOJOTHEN
M CHMBOJIMKOI;

YV]I 10 Brnagenne OCHOBHBIMH METOJIaMH
Hay4YHOr'0 T[IO3HAHUsS, HCIOJIb3YyEeMbIMH B

XUMHU: HaOJI0ICHNEM, OIIHCAHUEM,
U3MEPEHHEM, JKCIIEPUMEHTOM;  yMCHHE
o0pabarTbIBaTh, OOBSACHATH  PE3YJIBTATHI

IIPOBE/ICHHBIX OIBITOB U JIeNaTh BHIBOJBL;
TFOTOBHOCTh U CIOCOOHOCTh MPUMEHSATH
METObI HO3HAHUSA npu peLeHnn
MPaKTUYECKHX 3ajiay;

YV 11 BnaneHue mnpaBuinaMu TEXHUKHU
0€301acHOCTH pu WCIIOI30BaHUU
XUMHYECKHX BEIIECTB;

OK 04. Paboratb B KOJUIEKTHBE H KOMAaHIE,
3¢ (}eKTUBHO B3aUMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTaMH.

OK 06. IlposiBisATh rpa)xaaHCKO-IATPUOTUYECKYIO

HO3UIIHIO, JE€MOHCTPHPOBATH OCO3HAHHOE
HIOBEJICHUE Ha OCHOBE TPaJULIMOHHbBIX
00111€4eTI0BEYECKUX LIEHHOCTEH, PUMEHSTH

CTAaHAAPThl AHTUKOPPYIIITHUOHHOI'O ITIOBEACHU.
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5. YCJIOBUSA PEAJIMBALIUMUA ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

TpeGoBaHuss K MUHIMAJIbHOMY MaTEePHUAJIbHO-TEXHUYECKOMY O0ecrevdeHn o
Peanuzanus nporpaMMbl ipeiMeTa TpedyeT Hanuuus ydeOHoro kabunera Xumusi.

O6opynoBanne yueOHOTO KaOUHETA:
— y4eOHas JuTepaTypa.
— CXEMBbI, TaOIHUIIbI.

TexHruecKue cpeacTra 00yYeHus:

—  TIPOEKTOp;

—  DJKpaH;

—  KOMIIBIOTEP C JIMIEH3MOHHBIM MPOTPAMMHBIM 00€CIIEYEHUEM.

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIaDOPaTOPUH:
— XHWMHYECKHE PEaKTHBBI,
— BCIIOMOTaTeJIbHOE 000PYI0BAHUE U UHCTPYKITUH.

NudopmanuonHoe odecriedyeHue 00y4eHust
OcHOBHbBbIE HCTOYHUKH

Jns nmpenonasarenein

1.Ta6puensun O. C., OctpoymoB U. I'. Xumust ana npodeccuil U crnenuanTbHOCTEN
TEXHUYECKOTO TPpOoduiis: ydeOHHK IS CTY. YUpekIeHun cpea.nmpod. oOpa3zoBaHus. —
M., 2017.

2.Tabpuensun O. C., OctpoymoB U. TI'., OctpoymoBa E. E. u ap. Xumus mns
npodeccuii M CIEeUaIbHOCTEH €CTeCTBEHHO-HAYYHOro Npoduis: ydeOHHMK IS CTYI.
yupexJieHui cpea.npod. oopazoBanus. — M., 2017.

4. T'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A., Jlopodeera H.M. IIpaktukym:
yue0. [Tocobue st cTyn. yupexaenuii cpea.npod. oopazosanus. — M., 2017.

5. Tabpuensiu O. C., OctpoymoB M. I'., CrnaaxoB C. A. Xumusa: nocobue mis
noarotoBku k EI'D: yue6.mocobue i cTy. yupexaeHuit cpea. npod. odpasoBanus. —
M., 2017.

6.l'abpuensu O. C., JlpicoBa I'. I'. Xummsa. TecTbl, 3amau U yHOpaKHEHUS:
y4ae0.1mocolue It CTyA. yUpexaeHui cpe. nmpod. oopazosanus. — M., 2018.

7.Epoxun 0. M., KoBaea WM. b. Xumus mns npodeccuit u creruanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOQMIeH: y9eOHUK ISl CTY. YUPEKICHUN
cpen. npod. oopazoBarus. —M., 2018.

8. Epoxun 0. M. Xumwms: 3amaun u ynpaxkHeHus: ydeO.mocoOue st CTY.
yupexaeHuil cpell. npod. ooOpazoBanus. — M., 2018.

9. Epoxun IO.M. COOpHUK TECTOBBIX 3aJaHUM MO XUMHH: ydeO.mocodue s CTY..
Yupexnaenuit cpen. npod. oopazosanus. — M., 2018.

10. Epoxun 0. M., KoBanepa M. b. Xumus mqis npodeccuit U crenuagibHOCTEH
TEXHUYECKOTO PO uIsi. DIEKTPOHHBIA yU4€OHO-METOANYECKUM KoMILIekec. — M., 2018.
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11. CnankoB C. A., Octpoymos U. I'., I'abpuensu O. C., JIykpssnoBa H. H. Xumusa s
npodeccuii ¥ CHENUAIBbHOCTEM TEXHMYECKOTO MpOopmiIs. DJIEKTPOHHOE MPHIIOKEHUE
(ameKkTpoHHOE ydeOHOEe M3MAaHWE) IS CTyHd. YUYPESKICHUU cpem.npod. oOpa3oBaHusI. —
M., 2018.

i1 cTyneHToB

1.060mas xumus. Yueonuk / ITox pen. Jynaesa C.®.. - M.: Academia, 2017. - 160 c.
2. babkog, A.B. O6masi, Heoprannueckas u opranudeckas xumusi / A.B. babkos. - M.:
MUA, 2016. - 568 C.
3. BonkoB, A. Xwumwus: oOmas, HeopraHuWdeckas W opraHudeckas. [lomHbBIH Kypc
noarotoBku K EI'D: 2150 tectoBbix 3aganuii ¢ pemennsimu / A. Bomkos. - M.: Omera-Jl,
2017. - 304 C.
4. I'pubanoBa, O.B. O0mas u HeopraHuyeckass XUMHUsI: ONIOPHBIC KOHCIIEKThI: OTIOPHBIC

KOHCIIEKTBI, KOHTPOJIbHBbIE M TecToBbie 3amanus / O.B. ['pubanoBa. - Pu/Il: denukc,
2019. - 272 c.

ﬂOHOJIHI/ITeJILHI)Ie HCTOYHHUKH

Jnsa npenonaBarenei

1. Hapaes, B.H. O6mas xumus: Yuebnoe nocooue / B.H. Hapaes, E.A. Anekcanposa,
T.b. ITaxomoBa. - CII0.: Jlans, 2018. - 164 c.

2. ®penkens, E.H. Camoyuurtens mo xumuu: oOmass xumus: 2 ypoBenb / E.H.
®penkens. - Pu/l; ®enunke, 2017. - 255 c.

Jns ctyneHToB

1. Hukonwsckmii, A. b. Xumua : y4eOHMK M TPAKTUKYM JUIsI  CPEIHErO
npodeccuonansuoro odpaszosanust / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u mon. — Mocksa : U3mparensctBo KOpaiit, 2020. — 507

2. 2.Dpenkens, E.H. Obmas xumusa. Camoyuntenb. DPheKTHBHAS METOANKA, KOTOpas
MOMOKET CAaTh PK3aMeHbl U NMoHATh Xxumuio / E.H. ®penkens. - M.: ACT, 2017. - 320 c.
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6 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA

YYEBHOI'O IIPEJIMETA
Pe3yabTarsl 00yyeHus Kpurepum ouenkn DopMbI U METOAbI
OLIEHKH
3Hanusa
- XapaKTCPU30BaATh OCHOBHBIC | — NIEMOHCTpalUs 3HaHuil | OueHka PE3YIbTATOB
METO/bl TIO3HAHUA: HAOJIOACHHUE, | OCHOBHBIX OHSITHI XUMUH, JIeATeIbHOCTH
HU3MCPCHUC, SKCIICPUMCHT, — JEMOHCTpanusa 3HAHUU 10 06yqafonmxca npu:
- OINHUCHIBaTh CBOWCTBA TBEPIBIX, | Ga30BHIM IMOHATHAM OCHOBHBIX | — BBITOJHEHHU
KUJKUX, TA3000pa3HBIX BEIIECTB, CBOWCTB BEILIECTB; MPaKTUYECKHUX 3aJaHui
BBIJICHISS ux CYILIECTBEHHBIC | 1eMOHCTpaLUs 3HAHUH o | 1ab0opaTOPHBIX
NPHU3HAKH; OTIpE/ICIICHUTO OCHOBHBIX | pador;
-pacKpbIBaTb ~ CMBICI  OCHOBHBIX | XUMMYECKUX IOHATHUA  «aTOM», | — TPOBEICHUH
XUMHYCCKHUX ITOHSTHH «aTOM, «MOIJIEKYJIIa», «XHMHYECKHUH | IPOBEPOUYHBIX PaboOT;
«MOJICKYJ1a», (XHUMHYCCKHH | 5]IEMEHT», «IPOCTOC BEIIECTBO», | — MPOBEACHUU
SJICMCHT», «IIPOCTOC BCUICCTBO», | «CIIOKHOE BCIIIECTBO», | OIIPOCOB;
«CJIOJKHOC BCIICCTBO», | «BAJICHTHOCTBHY, «XMMUYECKAs | — pelieHun
«BaJICHTHOCTBH», «XHUMUYCCKas peakuus»; CUTYaI[HOHHBIX 3a/1a4;
peaKkuus», UCIIOJIb3ys 3HAKOBYIO — JIeMOHCTpAlMsi  3HAHUIA 0 | — cocTaBIeHUN
CHCTEMY XHMHUH, dbopMynupoBke OCHOBHBIX | ypaBHEHHi
- PacKpbIBaTh CMBICI 3aKOHOB | 3aKQHOB; XHUMHUYECKHX PEaKiiit;
COXPAaHEHMA ~ MacChl  BEWIECTB, | _ nevopcTpauus — 3HAHMIA 10 | — BLIIOTHEHHH
HOCTOAHCTBA  COCTaBa,  aTOMHO- | oggTusiM  TIPOCTBIX M CIIOKHBIX | caMOCTOSTENIbHOM
MOJIEKYJIIPHOW T€OPUH; BEIECTB; paGOTHI;
- Ha3bIBaTh XUMHUUYECKHE | _ NEMOHCTpAIS  3HAHWH 10 | — mpu TOATOTOBKE M
SJICMCHTBI, PECIICHUIO XUMHUYCCKHUX BBICTYILICHUU C
- ONpENEeNIATh BAJIEHTHOCTH aTOMa ypaBHEHHIA; TOKITALOM
. ! s
3JIEMEHTA B COCIUHCHMSAX; _ JemoHCTpamws SHAHHIT | COOOLIEHIEM,
- ONpeneNsaTh THUIl XHUMHYECKHUX o i’
p f[ «TerIoBoM  >PdexT  peakuum», | Mpe3eHTaIMEH;
PCaKIIH, ((MOJ'IHpHBIfI 00BeM; — TPOBEJICHUH
- Ha3bIBaTh IIPU3HAKU U YCIOBUSA o .
. | — JeMOHCTpauMs  3HAaHMH  TI0 | POMEXYTOYHOMH
MIPOTEKAaHUS XUMHYECKIUX PEaKITHI;
p peaxi . | OIpEeneIeHNI0 OCHOBHBIX KJIACCOB | aTTECTALUH.
- coOmroaTh mpaBuiia 0e30macHoOu i
| HEOpPraHMYECKUX BEIIIECTB:
paboThI TP MPOBEJICHUN OTIBITOB; OKCHIOB KHCIOT OCHOBAHIII
b b b
-XapaKkTepu3oBaTh (UINYECKUE U coneii:
XMMHYECKHE CBOWCTBA MPOCTHIX ’ .
- JIEMOHCTpAalusi 3HaHUU o

BEILECTB: KUCJIOPO/ia U BOJOPOAA;
-10JIy4aTh, COOMpPATh KHUCIOPOJA U

BOJIOPOJ;

- - pacKphIBaTh CMBICT 3aKOHA
ABorazpo;

- pacKphIBaTh CMBICI TIOHSTHIMA
«reroBoi  3ddekr  peaxumy,
«MOJISIPHBIN 00beM»;

- packpbIBaTb CMBICT TOHSTHS
«pacTBOPY;

-XapaKTepu3oBaTh (UINYECKUE U
XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCcCOB HEOPTaHUYECKUX
BEIICCTBR: OKCHJIOB, KHCJIIOT,
OCHOBaHMUM, COJICH;

CTPOCHUIO MEPUINIECKON TaOIUIIbI
.. MeneneneeBa, (¢HU3NIECKOTO
CMBICJIa aTOMHOTO (ITOPSIKOBOTIO)
HOMEpa XWMHYECKOTO DIIEMEHTa,
HOMEpOB TpyHIbsl M Tepuoja B
MIEPUOTMYECKON CHCTEME;

- JIEMOHCTpalus 3HaHUU o
PACKpBITHIO  CMBICIA  TOHSTHIAL:
«XMMHYECKast CBA3bY,
«QNEKTPOOTPHUIIATENEHOCTD,
«HOH», «KATHOHY, «AaHHOHY,
«QIEKTPOJIUTHIY, KHEITEKTPOIUTHI»,
«OJEKTPOIUTHYECKAS
JUCCOLIMALIUS, «OKUCIHUTEIbY,
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- pacKpbIBaTh CMBICII
Ilepuoaunueckoro 3akona J[.W.
Menneneena;

- OOBACHATh (DU3UYECKUA CMBICI
aTOMHOTO (TMOPSIKOBOI0) HOMEPA
XUMHYECKOTO 3JIEMEHTa, HOMEpOB
TPYIIIBI " nepuoaa B
NEPUOINIECKOI CUCTEME

J.1. Menneneena;

- pacKpbIBaTh CMBICI TIOHSTHIA:
«XUMUYECKas CBSI3bY,
«QIEKTPOOTPUIIATEIIHLHOCTDY;

- packpblBaTh CMBICT TIOHATUU
KAOHY, KKATHOH», «QHUOHY,
<OIEKTPOITUTHI», KHEIIIEKTPOIUTHI,
«QIEKTPOJIUTHYECKAS
JTUCCOLIAAITUS, COKHUCITHUTEIbY,
«CTETICHb OKHCIICHHSI»
«BOCCTAaHOBHTEIb), KOKHCICHUEY,
«BOCCTAHOBIICHHEY;

-pacKpbIBaTh ~ CMBICI  TEOpPUH
AJIEKTPOJIUTUYCCKON JIUCCOIUAIINN;

«CTEIIEHb OKHUCIICHUA»
«BOCCTAHOBHUTEIIbY, «OKHUCICHHUEY,
«BOCCTaHOBJICHHEY,

— JIEMOHCTpaIusi 3HaHWH o
PACKPBITHIO CMBICIIa  TEOPHH
ANEKTPOIUTUYECKON AUCCOLUALINH.

YMmenns

- OIPENENATh COCTaB BEIIECTB IO
ux popmymnam;
-COCTaBJISTh
XUMHUYECKHUX PEaKIIHii;
-IT0JIb30BATHCS 71a00paTOpPHBIM
00opysoBaHNEM U MOCYI0H;

- TPUTOTOBJIATH  PACTBOPBHl €
ONPEAECIEHHON MacCOBOU J101EN
pPacTBOPEHHOTO BEIIECTBA;

- BBIUHCIATH MAacCCOBYIO  JOJIO
pPacTBOPEHHOTO BEIIIECTBA B
pacTBope;

- COCTaBIISITh
HEOPraHUYECKUX
M3YYEHHBIX KIIACCOB;
- pacmo3HaBaTh OIBITHBIM TyTEM
pPacTBOPHI KUCJIOT M MIETIOYEH 110
M3MEHEHUIO0 OKPACKU MHIUKATOPA;
-XapaKkTepU30BaTh  B3aUMOCBS3b
MEX]y KTacCaMU HEOPTaHUUECKUX
COCIMHEHMH;

- BBIUHCHATH  OTHOCUTEIHHYIO
MOJISKYJISIDHYEO W MOJISIPHYIO
MAaccChl BEIIECTB;

- BBIYHCIATH MAacCOBYIO  JIOJIO
XUMHUYECKOTO AJIEMEHTa o
dbopmysie COeTMHECHHUS;

- BBIYHCISATH KOJHYECTBO, 00BEM
WIM  Maccy  BellecTBa IO
KOJIMYEeCTBY,  00BeMy,  Macce

YpaBHEHUSA

(bopMyIIbI
COeUHEHUN

— JIEMOHCTpAIIHS YMEHHH
OTPENIEATh COCTAaB BEIECTB M0 MX

dbopmynawm,

— JIEMOHCTpALIHS YMEHUMI
COCTaBJISITh ypaBHEHUS
XUMHUYECKUX PEAKIUM;

— JIEMOHCTpanus yMEHUN
M10JIb30BATHCS J1a00paTOPHBIM
00opysoBaHUEM U TOCYI0H;
JIEMOHCTPALUSA YMEHUI
MPUTOTOBJIAThH pacTBOpbI c

OIPEIETICHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BELIECTBA,

— JIEMOHCTpanus yMEHUN
COCTAaBJIATh bopMyIibI
HEOPraHUYECKUX COEIMHEHU
M3YYEHHBIX KJIACCOB;

- JIEMOHCTpALHS YMEHHU

pPacro3HaBaHUIO OMBITHBIM ITyTEM
PacTBOPBI KUCIIOT U 1IEJI0UeH 1o
W3MEHEHUIO0 OKPACKH MHIUKATOPA;
— JEMOHCTpalMsi  YMEHUW IO
BBIYHCIICHUIO OTHOCUTENbHOU
MOJIEKYJIIPOH U MOJISIPHOM MaccChl
BELIECTB,;

— JIEMOHCTpalus  yMEHHH  TO
BRIUMCIICHHIO  MAacCOBOH  JIOJH
XAMHYECKOT0 DJIEMCHTA 1o
dbopmysie coeTMHEHNST,

— JIEMOHCTpalMs YMEHHH 1O

OneHka  pe3ynbTaToB
JESTEIbHOCTH
00yyYaroImuxcst mpu:

— BBHITIOJTHCHUH
MPAKTUICCKIX
3aJIaHUi,
1abopaTOPHBIX padoT;
— IPOBEJIEHUU
IIPOBEPOYHBIX padoT;

— IPOBEJIEHUU
OIIPOCOB;

— pelieHuu
CUTYallMOHHBIX 3ajad,
COCTaBJICHUE
ypaBHEHUH
XUMHYECKHUX PEaKIIHiA;
— BBHITIOJTHCHHUH
CaMOCTOSATEIIbHON
paboThI;

— TIpH TIOJTOTOBKE W
BBICTYIUICHUN c
JTOKJIaJIOM,
COOOIIEHUEM,
MpEe3EHTalNEH;

— TMPOBEJIECHUU
MIPOMEKYTOUHOU
aTTeCTallUU.
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pEeareHToB WIN IIPOYKTOB
peaxkuuu;
- COCTAaBJIATh IIOJIHBIE u

COKpaIllCHHbIC HOHHBIC YpaBHEHHUS
peakiuu oOMeHa;

-OIPEACISITh OKHCIIUTEIIb u
BOCCTAHOBUTEIIb;

- COCTaBIIATh ypaBHEHUS
OKHCJIUTCIBLHO

BOCCTaAaHOBHUTCIIbHBIX pCaKHHfI;

- OompeaAcidaTh CTCIICHb OKHUCICHUSA
aToMa 3JIEMCHTA B COCAUMHCHUU,

- pacCno3HaBaTb ONBITHBIM IIYTCM

ra3oo0pa3HbIe BEILlECTBA!
KHCIJIOPOJI,BOIOPOI;

- POBOANUTH OTIBITHI o
MOJIyYEHHUIO, coOMpaHuIo U

W3Y4YECHHIO XUMUYECKUX

CBOMCTB TIa3000pa3HBIX BEIIECTB:
YIJIEKUCIIOro ra3a, aMMHAKa;
-OIIPEIENATh BO3MOXHOCTb
IIPOTEKaHUs PEAKINI HEKOTOPBIX
IIPEACTABUTENIEH OPraHUYeCKUX
BELICCTB c KHCJIOPOJIOM,
BOZOPOJOM, METAJLIIAMH,
OCHOBaHUSIMH, TaJIOT€HAMU;

- Ha3bpIBaTh (PAKTOPHI, BIHSIOIINE
Ha CKOPOCTh XUMHUUYECKOU PEaKIIMH.

COCTaBIICHUIO MOJHBIX U
COKpAIIIEHHBIX MOHHBIX YpaBHEHHI
peakiuu oOMeHa;

— JIEMOHCTpalus  yYMEHHH 1O
OIpECICHUIO OKHUCIIUTCIISI W
BOCCTaHOBHUTEJIA, COCTaBJICHHUIO
ypaBHEHU M OKHCIIMTEIILHO
BOCCTaHOBHUTEIILHBIX peakuuid,
CTEIIEHHU OKMCIICHUS;

— JIEMOHCTpalus  yYMEHHH 1O

pPacro3HaBaHUIO OMBITHBIM ITyTEM
ra3o00pa3HbIX BEIIIECTB:
KHCJIOPO/1a,BOA0PO/1a, YIIIEKUCIIOTO
rasa, aMMHaKa;

-JIEMOHCTpaLUs YMEHUHI o
OIIPECIICHUIO BO3MOKHOCTH
IIPOTEKaHUs PEAKINII HEKOTOPBIX
IIpeICTaBUTENIEH OpPraHUYECKUX
BEILIECTB c KHCJIOPOJIOM,
BOJIOPOJIOM, MeTalJIaMH,
OCHOBaHUSIMHU, TajOreHaMH;
-IEMOHCTpALHs YMEHHU 1o
OIIpEICIICHUIO (bakTopoB,
BIIUSIOIIUX Ha CKOPOCTh

XAMHUYECKOW PEaKIUH.
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[Tpunoxenue 1

IIJIAHUPOBAHUE YYEBHBIX 3AHSITUI C UCITOJIb30BAHUEM

AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUEHUA

Ne Tema yueOHOro 3aHATHUSA Ko.1- AKTHBHbBIE " Konanl
n/n BO HHTEPAKTUBHBIE (POPMBI U KOMIIeTeHIIHIA,
4acoB MeTO/IbI 00y4YeHUs ¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
yueOHoe
3aHsITHE
1. [lepuoanueckuii 3aKoH U 2 [IpesenTarnus YVa1,YY[a10,
[Tepnoguueckas cucrema VYV 11
XUMHYECKHUX JIEMCHTOB
JI. 1. MennaeneeBa
2. DNEKTPOTUTHYCCKAS 2 [Ipe3enTanms YYA5 YYA9
JIUCCOITUAITUS
3. OO01re cBOMCTBAa METAIIOB 2 [IpesenTarus YVI3, VY8

C=RU, O=I'BINQY CI1K,

A1)\
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