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1. IOACHUTEJIBHASA 3AIIMCKA
1.1 Ob6aacTh NnpUMeHeHUs

Pabouas nmporpamma yuebnoi muctumumael [100.01 Xumus npeana3zHaueHa Juist U3ydeHus
XUMHUH B TpodeCCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3AlMSIX, PEATU3YIOMHNX 00pa30BaTeIbHYIO
porpamMMy CpeaHero o0miero oopa3oBaHus B Mpeaesiax OCBOCHUS OCHOBHOHM MPOQecCHOHATBHOM
obpazoBarenbHo# mporpammel (OITOIT) cpennero npodeccronansHoro oopazoanus (CI10) Ha 6a3e
OCHOBHOTO 00ImIero oOpa3oBaHHWsl TMpPH TOATOTOBKE CIEHUAIMCTOB CPEJHEr0 3BEHa 110
cnernuanbHocTH 23.02.07 Texaudeckoe 00CTy)KMBaHUE U PEMOHT JIBUTaTeJIeH, CHCTEM M arperaToB
aBTOMOOMIICH.

Pa6ouas mporpamma yue6HOoM muctuminabl [100.01 Xumusi coctaBieHa B COOTBETCTBUH C
(benepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEAHEro o0miero oOpa3oBaHus,
yTBepkIeHHbIM [Ipukazom MuHHCTepcTBa 00pazoBaHusi U Hayku Poccuiickoit depepanuu OT
17.05.2012 1. N 413 (¢ u3m. u jgom. ot 29 nekabps 2014 r., 31 nexabps 2015 r., 29 utons 2017 r.), B
COOTBETCTBUM ¢  (eaepaiabHbIM TOCYIapCTBEHHBIM OOpa30BAaTENbHBIM  CTAaHAAPTOM  IIO
cnenuanbHocTy 23.02.07 TexHudyeckoe 00CIyKUBaHUE U PEMOHT JIBUraTelel, CUCTEM U arperaToB
aBTOMOOWMIIEH, yTBepKaAeHHBIM [Iprkazom Muno6puayku Poccun ot 09.12.2016 Ne 1568, u ¢ yuetom
MIPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMBbI CPETHETO OOIIEro 00pa3oBaHusl, 0100pEHHON
peuieHreM (¢eaeparbHOro yueOHO-METOJIUYECKOr0 OO0beIuHEHUs Mo oO0lieMy oOpa30BaHHIO
(mporoxon ot 28 utoHs 2016 1. Ne 2/16-3).

1.2 MecTO AUCHUILINHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKY CHELHATUCTOB CPeIHEro
3BEHA

VYyeOHast IUCHMIUIMHA «XUMHS» OTHOCUTCS K JUCHHUIUIMHAM NPEAMETHOW 001acTi
«EctectBennsie Hayku» PI'OC COO (11. 9.6) — 6a30BbIif ypoBeHb — U K 0JIOKY 0a30BbIX AUCHUIUINH
o0uieo0pa3oBareabHONM MOATOTOBKHU, MpeIaraeMblx 00pa3oBaTelbHON OpraHu3aluen, B mpeaenax
ocoeHus OITOII CIIO Ha 6a3e OCHOBHOIO 00IIero o0pa3oBaHMsl MPHU MOJATOTOBKE CHEIMATINCTOB
cpeaHero 3BeHa 1o crenuanbHocTu 23.02.07 TexHuueckoe 0OCIyKUBAaHUE U PEMOHT JIBUraTeleH,
CHCTEM M arperaToB aBTOMOOUJIEH.

1.3 leap 1 3a7a9H AU CIHILIHHBI

[lens mporpamMmbl — OCBOEHHE OOYYAIONIMMUCS COJACPNKAHUS YUeOHOM JHUCHIUTUTAHBI
«XUMHS» U JOCTH)KCHHE PE3yNbTAaTOB €€ HM3ydeHHUs B CcOOTBeTCTBUU ¢ TpeboBaHusiMu OI'OC
cpenHero o0Iero oopa3oBaHus.

CopaeprkaHue nporpaMMbl HAITpaBJI€HO HA PEIICHUE CIEIYIOLIUX 3a/4a4:

- chopMHUpPOBATh TPEICTABICHUS O POJIM U MECT€ XMMHHM B COBPEMEHHON Hay4dHOU
KapTUHE MHpaA; [MOHUMAHUE BIUSHUS XUMUUM Ha OKPYXKAIOIIYI0 Cpeay, HKOHOMHUYECKYIO,
TEXHOJIOTHYECKYI0, COLMAIBHYIO U ATUYECKYIO C(hephl 1eITeTbHOCTH YeJIOBEKa;

- o0ecreunTh OBIAJCHHE  OCHOBOMOJATAIIIUMU XUMUYECKUMHU
IMOHATUAMU, TCOPUAMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSAMH, XUMHYECKOH TepMI/IHOHOFI/IeI\/'I n
CUMBOJIMKOM, OCHOBHBIMU METOJaMHU HAyYHOTO NTO3HAHUS, UCIIONb3YEMBIMU B XUMUHU;

- COBCPUICHCTBOBATH YMCHUA AHAJIIN3UPOBATh, OILICHUBATh, IIPOBEPATH Ha
JOCTOBEPHOCTh W 0000IIaTh HAy4YHYI0 HMH(OpPMAIMIO, pPE3yabTaThl IPOBEACHHBIX OIBITOB,
XUMHNYECKUX OKCIICPUMECHTOB;

- o0ecreunTh 3HAHME TEXHUKH O€30MacHOCTH MPH HCIOJBb30BAHUU XHUMHUYECKUX
BCIICCTB, B TOM 4YHCJIC BO BpeMA HpOGKTHO—I/ICCHG}IOB&TGJ’IBCKOﬁ n 3KCHepHMeHTaHBHOﬁ
JeSITeIbHOCTH, TP UCIIOJIb30BAHUH JTA00PATOPHOTO 000PYIOBAHHS,

- Pa3BUTH y 00yUaIOIMUXCs HABBIKH YIEOHOU, TPOCKTHO-UCCIIE0BATEIBCKOM,
TBOPYECKOU 1€ATEIbHOCTH.



1.4 Kotn4ecTBO 4acoB HAa OCBOCHME IPOrPaMMBbl Y4eOHOM JMCIUIIIHHBI

MaxkcumanbHast yueOHast Harpy3ka oOyudatorerocst — 156 yacos,
B TOM YHUCIIE:
— 00s13aTenbHOM ayAUTOPHON y4eOHOW Harpy3ku — 78 4acos;
—  caMoCTosITelIbHas paboTa — 78 4acos.
dopMa IPOMEKYTOUHON aTTECTALUN:
1 cemectp — apyrue;
2 cemectp — nudhepeHInpOBaHHBIHN 3a4eT.

2. INIAHAPYEMBIE PE3YJbTATHI OCBOEHUS YUEBHOM JUCIIUILIUHBI

Conepxanne yueOHoi aucummumabel [100.01 Xwumus HampaBiIeHO Ha pa3BUTHE
YHUBEPCAIBHBIX YYEOHBIX JACHCTBUH, (OPMUPOBAHHWE JIMYHOCTHBIX, METANPEAMETHBIX H
npeametHeix pesynbratoB I'OC COO, a Ttakke o6mux xommereHuuid PI'OC CIIO mo
cnernuansHoctu 23.02.07 Texnudyeckoe 0OCIyKUBaHHE U PEMOHT JABUTaTEJeH, CUCTEM U arperaToB
aBTOMOOUJICH.

2.1 O0mue komnerenuuu Bbinyckuuka CIIO

OK 02. OcymiecTBasTh MOUCK, aHATTU3 U UHTEPIPETAINI0 HHPOpMAIHK, HEOOXOIUMOMN IS
BBINIOJIHEHUS 33/1a4 PO ECCUOHATBHON JAESITEIbHOCTH.

OK 04. PaGoTaTh B KOJUIEKTHBE U KOMaH 1€, 3 PEKTUBHO B3aMMOICHCTBOBATh C KOJJICTaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymiecTBisITh YCTHYIO U MUCBbMEHHYI0 KOMMYHUKALIMIO HA TOCYJaPCTBEHHOM SI3bIKE
C YYETOM 0COOEHHOCTEH COLUATBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBiATH rpak1aHCKO-MATPUOTHYECKYIO TO3ULIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAJUIIMOHHBIX 00IEYEIOBEUECKUX IEHHOCTEH.

OK 09. Ucnonbs3oBaTh HHGOPMAITMOHHBIE TEXHOJIOTHH B MPOPECCHOHATBHOMN JIeITeIbHOCTH.

2.2 Koppeasinusi JUMYHOCTHBIX M MeTANpPeAMETHBIX Pe3yJbTATOB OCBOCHHMS OCHOBHOI
o0pa3oBartenbnoii nporpammel COO ¢ komnerenuusivmu PIrocC CIl1O
[Tnanupyemblie pe3yabTaThl OCBOSHUS Y4eOHOMN NUCIIUTUIMHEI B OO01re KOMIEeTeHIINN
cootBercTBuu ¢ ®I'OC COO dI'oC CI10

JIN4HOCTHBIE:
JI 4 — chopmupoBaHHOCTH MHPOBO33peHUsi, coorBercTByromiero | OK 04, OK 05, OK 06
COBPEMEHHOMY YypPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOMN
MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, a TAKXKE PA3IMIHBIX
¢bopM O0OIIECTBEHHOTO CO3HAHUs, OCO3HAHHWE CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE;

JI 7 — HaBblkM coOTpyaHudecTBa co cBepctHukamu, jaetbmu | OK 02, OK 04, OK 05, OK
MJIAJIIIIETO BO3PACTa, B3POCIBIMH B 00pa3oBaTebHOM, o01ecTBeHHO | 06

MOJIE3HOM, y4eOHO-UCCIIeIOBATEILCKOM, MTPOEKTHOM U JPYrux
BHUAX JIEATEILHOCTH,

JI 11 — npunstue W peanmsaunus LeHHocTed 3ao0poBoro u | OK 02
O0e3omacHoro oOpasa KHM3HHM, TOTPEOHOCTH B (DU3MUYECKOM
CaMOCOBEPIICHCTBOBAHHH, 3aHATHUSIX CITIOPTHBHO-03/I0POBHTEITBHOM
NeSITeNbHOCTbIO, HETPUHATHE BPEAHBIX IPHUBBIYEK: KypeHHUs,
ynotpeOaeHne aJKoroisi, HAPKOTUKOB

J 14 — cdopmupoBaHHOCTh dKojJorudeckoro MeimuieHus, | OK 06
TTOHWMAaHWsI BJIMSHUS COIMAIBHO-YKOHOMHUYECKHX TPOIIECCOB Ha

5



COCTOSIHHE TTPUPOTHOM U COIIMAIBHON CPEJIbI; MPUOOPETEHHUE OTIBITA
9KOJIOTO-

HaIpaBJICHHOM JESITCIBHOCTH

MeTanpeamMeTHbIe:

M 2 — ymeHue NpOayKTUBHO oOmarbes u B3aumojeiictBoBath B | OK 02, OK 04, OK 05
MPOIIECCE COBMECTHOM NEeATENbHOCTH, YUUTHIBAThH MO3UIIUU JPYTHX
YYaCTHHKOB JCATEIHHOCTH, () (PEKTUBHO pa3pemiarh KOHMIMKTHI
M 3 - BjajgeHuMe HaBBIKAMH TO3HABaTeNbHOH, yueOHO- | OK 02, OK 04, OK 05, OK
HCCIIC/IOBATEIbCKOM M MPOEKTHOM  JeATEeNIbHOCTH, HaBbikamMu | 09

paspeimieHuss  mpoOieM;  CmOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSATEIIbBHOMY TIOMCKY METOJOB PEIICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB IMO3HAHMS;

M 4 — roroBHOCT, H cmonocoOHocTth K camocrosrensHor | OK 02, OK 04, OK 05, OK
MH(GOPMAIIMOHHO-  TO3HABATENbHOW  JesATeNbHOCTH, BiaaeHue | 09

HABbIKAMU TOJY4YeHHs HE0OX0oAuMoil MH(opManuu U3 cioBapeit
Pa3HBIX TUTIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX
nHpOpManUK, KPUTHYECKH OIEHHWBATh W HMHTEPIPETUPOBATH
WH(OPMAIIHIO, TTOJIYYAEMYFO M3 PA3JIMYHBIX HCTOYHHUKOB;

2.3 Koppeasinusi npeIMeTHBIX Pe3yJbTATOB OCBOEHHS OCHOBHOII 00pa3oBaTesbHON
nporpammbl COQO ¢ komnerenuusavu PI'OC CIIO

IIpeamerHsbie pe3yabTarhbl Homepa KOM%z:Z?{ZHH
(Da3oBblii ypoBeHBb) pa3jieioB, TeM ®roC CIIO
IT 1 — chopmupoBaHHOCTH IpeacTaBiIeHU 0 Mecte | BBenenue, OK 04, OK 05

XMMHUU B COBPEMEHHOM HayuyHOW KapTuHe Mmupa; | Pazmen 1, Tema
IIOHMMAaHUE POJIK XUMHUU B hopMupoBanuu kpyrosopa | 1.1. Pazgen 2.
U (QYHKUIMOHAIbHOM TIpaMOTHOCTH uyenoBeka i | Tema 2.13

pelIeHns MPaKTHYECKHX 3ajay;
I1 2 — Bnagenue ocHoBononararomuMu xumuueckumu | Pazgen 1, Temsr | OK 02, OK 04

MOHSATUSIMH, TEOPUSMH, 3aKOHAMH nll12,13,14, 1.6,
3aKOHOMEPHOCTSIMH; YBEpPEHHOE nosib3oBanue | 1.7.
XUMUYECKON TEPMUHOJIOTHEN ¥ CUMBOJIMKOU Pasznen 2

II 3 — Bnagenue ocHoBHbIMU MeTonamu HayuHoro | Pasmen 1. Temst | OK 02, OK 06, OK 09
MO3HAHUS; UCTIOJIB3YEeMbIMU B XUMUHU: Habmoaenuem, | 1.7, 1.8, 1.11.
ONMCaHUEM, U3MEpPEHUEM, SKCIepuMeHTOM; ymeHue | Paznen 2. Temsl
o0pabaTkIBaTh, 00BACHATH PE3yIbTAThl TPOBEICHHBIX
OIIBITOB MW  JeJaTh  BHIBOJBI, TIOTOBHOCTH U
CIOCOOHOCTh TMPUMEHSITh METOJbI TMO3HAHUS MPHU
pEIIeHUU MTPAKTUYECKUX 3a]1a4

II 4 - coopmupoBanHOCTh yMeHUs JaBaTh | Pasmen 1, Tembl
KOJIMYeCTBEHHBIE OIIEHKH M MIPOM3BOAUTE pacueTsi o | 1.7, 1.8, 1.11. | OK 02, OK 06, OK 09
XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSM Pazgen 2. Temnl
2.1,22,29
II 5 — Bnanenue npaBuiaMu TeXHUKH OezomacHocTH | Pasmen 1, Tewmsl
MIPU UCTIOJIb30BAHUN XUMHUYECKUX BEIIECTB; 1.5, 1.6, 1.9.|0KO02
Pazgen 2. Temnl
2.6,2.10

IT 6 — chopmupoBaHHOCTH cobcTBeHHOM no3unuu no | Pasnen 1, Tema | OK 02, OK 04, OK
OTHOIIIEHHUIO K XUMHYECKOH undopmarnuy, | 1.1, Pazgen 2, | 05
II0JIy4a€MOU U3 PA3HBIX HCTOYHUKOB Tema 2.13




3. TEMATHYECKOE IINTAHUPOBAHMUE

HanmenoBanmne pasaciioB u

KonuuecTBo yacoB 1o yueOHOMY IIJIaHy

Makcum.

Obs3arenbHas yueOHas
Harpyska (4Jac)

Ne ni/mm TeM IPOTPAMMEL Harpysia Cawm. B TOM 4HCIIe
pabora Teop
o0yu. Bcero
3ang | JI3 | 113
TUS
BBeaenue 2 2 2
Pasnen 1 O0masi 1 HeopraHm4yeckasi 40 40 24 6 10
XUMHS
Tenta 1.1 XuMus - HayKa O BELIECTBAxX ) ) ’
[lepuonuueckuii  3aKOH U
MepUoaNIecKas cuctema
FIFGSMH 12, XUMHYECKHUX 3J1eMeHTOB [[. 1. 6 6 4 - 2
) Menpeneena. Ctpoenue
aToMa
Tewa 1.4 CrtpoeHue BeniecTBa ) ) ) ) )
Tena 1.5 [Tonumepst. HucnepcHeie 4 4 ) ) )
CUCTEMBI
P
Tema 1.6 ACTROPH 4 4 |2 | 2 | -
Tema 1.7 XUMHYECKUE PEAKIIUU 6 6 4 ] )
OkuCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
Tema 1.8 peakuuu. 4 4 2 - 2
DNEeKTPOXUMHUYECKHE
MIPOIIECCHI
Tema 1.9 Kitaccerr _ HEOPraHHECKHX 4 4 ) ) ]
COEIMHEHUN
IT
Tema 1.10 POCTBIE BEILIECTBA 4 4 ) ) )
X
Tema 111 HMMUSI JIEMEHTOB 4 4 ) ) )
Paznen 2 Oprannyeckasi XuMHs 36 36 24 4 8
Tema2 | LCOP™ CTPOSTIL] 4 4 2 | - | 2
OpPraHUYECKUX COCTMHCHUN
Tema 2.2 [IpenenbHble yraeBogOpOAbI 4 4 o) - o)
Tema 2.3 DOTUJICHOBBIE W JITUEHOBBHIE ) ’ 5 i i
YTJ1€BOJIOPOAbI
Toma 2.4 AtnieTniieHOBEBIE > ) > ) i
YTJ1€BOJIOPOIbI




ApoMaThyeckue
Tema 2.5,
26 yraeBonopoasl. IIpuponnsie 5 5 3 - 2
' WCTOYHHKH YTIIEBOJIOPOJIOB
Tema 2.7 I'apoKcuIIbHBIC COSTUHEHUS 4 4 5 ) )
Tema 2.8 ANbIIETUIB M KETOHBI 2 2 ) _ i
Tema 2.9 KapOoHoBbIe KHCIOTBI U HX 4 4 ) ) )
MIPOU3BOJIHBIC
Tema 2.10 YrneBoabl 4 4 2 2 -
Tema 2.11 AmuHBI, AMHHOKHCIIOTHI, | | | ) )
' OeKu
Tema 2.12 buonornvecku AKTUBHbBIC ) ) ) ) )
' COCITMHEHUS
Tema 2.13 XuMusl B )KH3HHU 001IIeCcTBa o) 2 ) ) 3
Hroro: 78 - 78 50 10 18
CamocrosiTesbHass padora 78 78 - - - -
Bcero 156 78 78 50 10 18

4. COIEP)KAHUE YYEBHOM JUCIUAIINHBI

4.1 Copepxanue y4eOHOM THCHUTIITUHBI

Pazneu 1. O61mas 1 HeopraHuyeckasi XUMHUs

Tema 1.1 Xumus — HayKa 0 BelecTBax
Ilnanupyemsblie pe3yabTaThl 0OcBOeHHs yueOHoU qucuumimubl: [11, 116, OK 02, OK 04,
OK 09, OK 05

N3mepenne BemectBa. Macca aTOMOB W MOJIEKYJ. ATOMHas €IMHUIIA MAacChl.
OTHOCUTENbHBIE aTOMHAasT M MOJIEKYJsipHas Maccbl. KoinMuecTBO BemlecTBa M €IWHHUIIBI €ro
M3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Uucno ABoraapo. ModsipHast Macca.

ArperaTHble COCTOSHHUS BellecTBa. 1Bepaoe (KpUCTaUTMUecKoe M amMop(HOE), KHUAKOE U
ra3zo00pa3HOe arperaTHbIE COCTOSHUS BEIIeCTBa. 3aKOH ABOTaJpO U €ro CieacTBHs. MOJSpHBIA
00BEM BeIIECTB B Tra3000pa3HOM cocTOSHUU. OObeqUHEHHBIH Ta30BbI 3aKOH U ypaBHEHHE
MenneneeBa — KnaneiipoHna.

Cwmecu BeniecTB. Paznuuus Mexay CMECSIMU U XMMUYECKMMH COE€IMHEHUSIMHU. MaccoBas 1
00BbEeMHasI 10T KOMIIOHEHTOB CMECH.

JleMoOHCTpaL U
Hexkotopsle BemiecTBa KOJIM4eCTBOM B 1 MOJIb.
Mopenb MOISIpHOTO 00OBhEeMa Tra3oB.

Tema 1.2 Ileprnoanyeckuii 3aK0H U NMEPHOIUYECKAS CUCTEeMAa XMMHYECKHUX 3J1IeMEHTOB
J. . MenneneeBa
ILnanupyemsle pe3yabTaThl 0CBOCHHs yueOHoH qucuumannbl: [12, OK 02, OK 04, OK 09

OTKpBITHE TEPUOAUYECKOTO 3aKoHa. I[IpeamnochulKu: HakomieHue (PaKTOIOTHIECKOTO
Matepuana, paboTel mpemmectBeHHukoB (M. B. [leGepeiinepa, A. D. Hlamkyprya, k. A.
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Heronenaca, JI. FO. Meiiepa). Otkpeitue /1. . MenneneeBbIM NEpHOINUECKOTO 3aKOHA.

Iepromyeckuii 3akoH U cTpoeHre aroMa. M3otorbl. COBpeMEHHOE MOHITUE XUMHYECKOTO AJIEMEHTA.
3akoHomepHocTh I'. Mosmu. CoBpemeHHast (hOpMyIMpOBKa MEPUOAMYECKOro 3akoHa. [leprommdeckast
cucTeMa M cTpoeHue atroma. OU3ndecKuil CMBICI OPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIITHI
u nepuona. lleprmomyeckoe M3MEHEHHE CBOMCTB JIEMEHTOB: pajyca aroMa; 3HEPruM HOHM3ALNU;
ANIEKTPOOTPHUIIATENBHOCTHU. [IpudnHbI W3MEHEHHsI METAJUIMYeCKMX U  HEeMEeTaJUIMYECKUX
CBOMCTB 2JIEMEHTOB B IpyIax U IEPHUOJAX, B TOM 4HCie OONbIINX. 3HAYEHUE MEPUOJAUYECKOTO
3aKOHA M MEPUOINYECKON CUCTEMbl XUMHUECKUX 1eMeHTOB []. . MenneneeBa asst pa3BUTHS HAyKu
Y IOHMMaHUs XMMHUYECKOI KapTUHBI MHUpA.

JleMoHCTpaLuu

Paznuunbpie BapuanThl Tabmauibl [leprogudyeckoit cucremMbl XUMHYECKUX 3ieMeHToB 1. U.
MeHnpeneena.

OO0pa3iibl IPOCTHIX BEIIECTB OKCHIOB U THAPOKCHIOB AemeHToB 11 mepuona.

IIpakTuyeckoe 3ansaTue Nel
I[Inanupyemble pe3ybTaThl 0OCBOeHMs yueOHo# nucuunianHbl: 112, OK 02, OK 04, OK 09

MonenupoBanue nmocrpoeHust [leproandeckoit TabInIbl XUMUYECKAX 3JIEMEHTOB.

Tema 1.3 CTpoenue aroma
Ilnanupyemsle pe3yabTaThl 0CBOeHHs yueOHOH qucuuniannbl: [12, OK 02, OK 04, OK 09

AToM — crnoxkHas yactuna. JlokazaTelnbCTBa CIOXKHOCTH CTPOEHHUS aToOMa: KaTOJHBbIE U
PEHTIeHOBCKHUE JTy4dH, (HOTOIPPEKT, paTu0aKTUBHOCTD, SJIEKTPOIIH3.

[Tnanerapnas mozens atoma O. Pesepdopna. Ctpoenue aroma no H. bopy. CoBpemennbie
MPEJCTAaBICHHUS O CTPOCHUU aToMa. KopIycKysipHO-BOJIHOBOH Tyajii3M YacTHII MUKPOMUPA.

CoctraB aromHoro sjapa. HykioHbBI: NpOTOHBI W HEUTpOHBI. M30TONBI M HYKIHUJBI.
Y CcTOWYHUBOCTH SATIEP.

OnexkTpoHHas 000siouka aroMoB. lloHsATHE 00 »IEKTPOHHOM opOuTane U 3JIEKTPOHHOM
obnmake. KBaHTOBBIE uHMcHa: TJIaBHOE, OpOUTaNbHOE (MOOOYHOE), MAarHUTHOE U CIIMHOBOE.
Pacnipenenenne 5JI€KTPOHOB IO HHEPreTUUYECKUM YPOBHSAM, IOJYPOBHSM U OpOMUTalIsIM B
COOTBETCTBUHM C TPHUHIIUIIOM HAaWMEHbIIeW >Hepruu, npuHmunoMm llaymum wu mpaBwiom ['yHna.
DNEeKTpOHHBIE KOHPUTypallui aTOMOB XMMHYECKHX 3JIEMEHTOB.

BasneHnTHBIC BO3MOXHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.

DJeKTpoHHas KIacCUPUKALMS XUMUYECKHX 3JIEMEHTOB: S-, P-, d-, f-311eMeHTBHI.

Tema 1.4 CTpoeHue BemecTBa
IInanupyemble pe3yjbTaThl 0OcBOeHMs yueOHo# aucuunimnnbi: [12, OK 02, OK 04, OK 09

IlomssTne 0 XWMHYECKOM CBSI3W. THIIBI XHMHYECKHX CBS3€H: KOBAJICHTHAs, HWOHHA,
METAJUINYECKast U BOJOPOIHAS.

KoBanentHas xuMmuyeckasi cBs3b. J[Ba MexaHu3ma oOpa3oBaHMs 3TOM CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIA. OCHOBHBIE MapaMeTpbl ATOTO THUIMA CBS3M: JJIMHA, IPOYHOCTh, YTOJI CBSI3U
WJIA BaJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJEHTHOM CBSI3H: HACBIIIEHHOCTD, OJIAPU3YEMOCTh U
IIPOYHOCT.

DIEeKTPOOTPUIIATETLHOCTh M KJIACCHU(PUKAIMS KOBAJICHTHBIX CBSI3€H MO ATOMY TPHU3HAKY:
MOJIIpHAs ¥ HEMOJISIPHAs KOBaJICHTHBIE CBsI3U. [10ISIpHOCTD CBSA3HM U MOMSPHOCTH MOJIEKYIbl. Crioco6
MEePEKPBhIBAHUS DJIEKTPOHHBIX OpOWTanell M KiacCu(UKAIMSg KOBAJEHTHBIX CBSA3€H IO ITOMY
MIPU3HAKY: G- U T-CBSA3U. KpaTHOCTH KOBAJIGHTHBIX CBSI3€H U KIaccu(PHUKAIUS UX 10 STOMY MIPU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOMHBIE, TOJTYTOPHBIE. THIBI KPUCTATUIMYECKUX PEIIETOK Y BEIIECTB C 3TUM
TAIIOM CBSI3U: AaTOMHBIE M MOJIEKYJsIpHble. (DH3MUYECKHME CBOMCTBA BEIIECTB C OATUMH



KPUCTAJUTMYECKUMU PEIIETKaMHU.

Nonnas xumuueckas cBsi3b. KpailHuii ciydail KOBaJICHTHOM MOJSIPHOM CBsI3U. MexaHusm
00pa3oBaHMsl HOHHOM CBsI3U. MIOHHBIE KPUCTAJUTMYECKHE PEIICTKH M CBOMCTBA BELIECTB C TAKUMHU
KpHUCTaJIaMHU.

Meramueckass XuMuyeckas CBsizb. OCOOBbIN THUI XMMHUYECKON CBSI3U, CYIIECTBYIOIIMI B
MeTaJulaX M CIulaBax. Ee OTIMYMS M CXOJACTBO C KOBAJICHTHOM W HOHHOM CBs3siMH. CBoOMCTBa

METaJTTNYEeCKOM CBA3U. MeTaluIM4eCKue KPUCTAILUIMYECKUE PELIETKA M
CBOMCTBA BEILIECTB C TAKUMH KPUCTAJIJIAMU.

Bonoponnas xumudeckast cBsizb. MexaHus3m o0pa3oBaHus Takoi cBs3u. Ee kimaccudukanus:
MEKMOJICKYJISIpPHASE U BHYTPUMOJICKYJISIpHAS BOJAOPOJHBIE CBSI3U. MOJIEKYJISIPHBIE KPUCTAJIIMYECKUE
peLIEeTKH i1 3TOro Tumna cBs3h. (PU3HMYECKHE CBOWCTBA BEUIECTB C BOJOPOJHOM CBS3bIO.
buonornueckas poib BOIOPOIHBIX CBSI3€H B OPTaHU3AIMU CTPYKTYP OHOIIOIMMEDPOB.

Enunas npupona XUMHUYECKHX CBS3€M: HalW4Me pPa3jIU4HbIX THUIIOB CBA3€H B OJHOM
BEIIIECTBE, MEPEXO0J] OJTHOrO TUIIA CBSI3U B APYIrOMl U T. 1.

JdeMoHcTpannn

Mopnenu MOJeKy pa3nuyHON apXUTEKTYphl U IPOCTPAHCTBEHHOI'O PACIIONIOKEHUS Sp-, Sp2-,
sp3-TuOpHUIHBIX OpOHUTAaNEH.

Mojenu KpUCTaNTMIEeCKUX PEHIeTOK pa3nuyHoro turna. Moxaenu monekyn JJHK u Oenka.

Tema 1.5 I[Hosmmepsl. JlucnepcHbie CHCTEMbI
IInanupyemsie pe3yJbTaThl 0OCBOCHHA yueOHOH AucuumanHbl: 115, OK 09

Heopranuueckue nonumepsl. Ilomumepsl —  @OpocThle  BeleCTBA C€  aTOMHOM
KPUCTAJUIMIECKON PEIIeTKOW: aluIOTPONHbIE BHIOM3MEHEHUs yriepona (ammas, rpadut, kapOuH,
¢bymiepeH, B3auMOCBSA3b TMOpuAM3alLMM OpOUTaell y aTOMOB yIJIepofa C IMPOCTPAHCTBEHHBIM
CTPOCHHUEM AJUTOTPOITHBIX MOAU(DUKALIMI); CEJIEH U TEILTYpP LENOYEUHOTO CTPOCHHUS.

[TouMepsl — CIOKHBIE BEIIECTBA C ATOMHON KPHUCTAUIMYECKOW PELIETKOW: KBapll,
KpeMHe3eM (JUOKCHIHbIE COCAMHEHMS] KpEMHUS), KOPYH] (OKCHJ aFOMUHHUS) U alFOMOCHIIMKATHI
(mosieBble IIMNATHI, CIIOAA, KaoiduH). MuHepansl U ropHble mnopoxabl. Cepa miacTHyeckas.
MuHepanbHOE BOJIOKHO — acbecT. 3Hau€HHWE HEOPraHWYEeCKHX MPUPOJHBIX IMOJIMMEPOB B
(bopMHUPOBaHUN OJTHON M3 F€OJOrMUECKUX 000JI0YeK 3eMII — TUTOC(EPHI.

[TonsiTue o aucnepcHbIx cuctemax. Kiaccudukaims JUCIEPCHBIX CUCTEM B 3aBUCHMOCTU OT
arperaTHOro COCTOSIHMS AMCIIEPCHOHHON Cpeibl U AMCHepcHOM (hasbl, a Takke Mo pa3Mepy UX 4acTull.
I'pyOoaucniepcHble CUCTEMBI: 3MYJIbCUM M CYCIEH3UU. TOHKOANUCIIEPCHBIE CUCTEMBI: KOJUIOUIHbBIE
(3071 ¥ TeNN) ¥ UCTUHHBIE (MOJIEKYJISIpHbIE, MOJIEKYJIIPHO-MOHHBIE U MOHHBIE). DPdexT Tunpans.
Koarymsmus B koongHbIx pactBopax. CUHEpe3uc B Telsx.

3HAUEHUE IUCHEPCHBIX CUCTEM B XXUBOM M HEXKMBOW IPHUPOJE M INPAKTUUECKOW KU3HU
4esioBeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEIBCTBE, MUIIEBOW U MEIUIIMHCKOW MTPOMBIIIIJIEHHOCTH,
KOCMETHKE. buosiornueckue, MEIWLIHMHCKME M TEXHOJOTMYECKHE 30JIM. 3HAUEHUE Telel B
OpraHM3aly KMBOM MaTepuu. buosornyeckue, MUIleBble, MEIUIUHCKUE, KOCMETUYECKUE TEIH.
Cunepesuc Kak GpakTop, ONpeAeSIOIINNA CPOK TOTHOCTH MPOTYKIIMH Ha OCHOBE rejieil. CBepThIBaHUE
KpPOBH KakK OMOJIOTUYECKHI CUHEPE3UC, €ro 3HaUeHUe.

JleMoOHCTpPaL U
Konnekunu ruiactmacc, KaydykoB, BOJIOKOH, MHUHEPAJIOB M TOPHBIX MOpoA. MuHepallbHOE

BOJIOKHO — acOecT — 1 u3nenus u3 Hero. Moaenu monekyn 6enkos, JIHK, PHK.

JlaGoparopHoe 3ansaTue Ne 1.
IInanupyemsie pe3yJbTaThl 0OCBOCHHS yueOHOH AucuunnHbl: 115, OK 09

O3HaKOMIJICHHE CO CBOMCTBAMU AUCIICPCHBIX CUCTEM
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Tema 1.6 PacTBOpBI
IInanupyemble pe3yJbTaThl 0OCBOeHMA y4eOHoM nucuuniaunbl: [12, I15, OK 02, OK 04, OK
09

[Tonsatne o pactBopax. @DU3MKO-XMMHUYECKas NPUPOAA PACTBOPEHHS U PacTBOPOB.
B3aumopeiicTBue pacTBOpUTENS M PaCTBOPEHHOIO BeliecTBa. PacTBopuMocTs BemecTB. CrocoObl
BBIPQ)KEHUSI KOHLEHTPALMM PACTBOPOB: MAccoBas J0JI1 PACTBOPEHHOI'O BelecTBa (MPOLEHTHAs),
MOJIIpHasl.

Teopuss 2IEKTPONUTHYECKOW Juccouuanuu. MeXaHu3M JUCCOLMALMU  BELIECTB C
Pa3NUYHBIMU THIIAMU XUMUYECKUX CBsi3ed. BKilax pycCKUX y4eHBIX B Pa3BHTHE MPEICTABICHHUNA 00
UIEKTPOIUTHYECKON  aucconanuu. OCHOBHBIE IOJOXKEHHUS TEOPUU  IEKTPOJUTUYECKOU
muccoranui. CTerneHp 3IeKTPOTUTUYECKON TMCCOMary 1 (PaKTOphI ee 3aBUCUMOCTH. CHIIbHBIE U
CPeAHUE HIIEKTPOJIUTHIL.

Hucconmanus Boasl. Bonopoansiii nokaszarens. Cpena BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
Peakiiun oOMeHa B BOAHBIX PacTBOpax 3JEKTPOJIUTOB.

I'mpponn3z kak oOMeHHbIH 1npouecc. HeoOpaTumblii  TMAPOIM3 OPraHUYECKUX U
HEOPraHMYeCKUX COCTUHEHUH U ero 3HaueHHe B IPAKTUYECKOH e TeIbHOCTH YelloBeKa.

OOpatumelii  ruaponus cosed. CryneHyarbii rugponus. [IpakTtuyeckoe mHpUMEHEHUE
THJIPOJIN3A.

JdeMoHcTpannn

CpaBHeHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB IEKTPOIUTOB. HIMKATOPHl M U3MEHEHUE UX
OKPACKH B pa3HBIX Cpelax.

['maponu3 kapOOHATOB, CyIb(GATOB M CHIIMKATOB IIEIOYHBIX METaJUI0B; HUTpaToB cBUHIA (II)
WM LIMHKA, XJIOPHUJA AMMOHHUS.

JlabopaTopHoe 3ansitue Ne 2
IInanupyemble pe3yJibTaThl 0cBOeHHA y4ueOHoM nucuunaunbl: [12, I15, OK 02, OK 04, OK
09

OOMeHHbIe peaKkIui B pacTBOPaX JEKTPOIUTOB.
Peaxnuu ruaponmsa paznuuHsIx coseil. CMelieHne ruipoamnsa.

Tema 1.7 XuMnueckue peaxium.
IInanupyemsie pe3yabTaThl 0CBOeHHMA yueOHoH mucuunimubl: [12, 113, 114, OK 02, OK
04, OK 06, OK 09

Knaccudukanus XuMu4ecKiX peakiinii B OpraHnyecKoil u Heopranuueckoil xumu. [lonsrue
0 XMMHYecKOM peakiuu. Peakiuu, maymue Oe3 M3MEHEHMsS KaueCTBEHHOIO COCTaBa BEIECTB:
aIJIOTpONM3aIMs U u3oMepu3anus. Peakunu, nayime ¢ ”3MEHEHHEM COCTaBa BEUIECTB: IO YUCITY U
XapakTepy pearupyromux U o0pa3yloUIMXcsi BEIIeCTB (paszioKEeHHs, COeIMHEHMs, 3aMelleHus,
oOMeHa); IO U3MEHEHHUIO CTENEeHEeW OKHCIEHUS AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE U
HEOKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLMU); MO  TerwioBoMy 3ddekty (3K30- U
SHAOTEpMHUYECKHE); 10 (a3e (TroMo- U TeTepOTreHHbIe); IO HampaBieHuio (oOpaTumble U
HeoOpaTuMbIE); MO HCIHOJIb30BaHMIO KaTalu3aTopa (KaTaIUTUYECKHEe M HEeKaTaJUTUYEeCKHE); IO
MeXxaHu3My (paauKaabHble, MOJIEKYJISIPHbIE U HOHHBIE).

Ckopoctp xummueckux peakuuil. Ilonstne o ckopoctn peakumil. CKOpOCTb TOMO- U
FEeTEPOTeHHOMN peakIi. JHEPrUus AKTUBAIUH.

@DakTOopHl, BIUSIIOIIME HA CKOPOCTh XUMUUECKOH peakuuu. [Ipupoaa pearupyromumx BeIecTs.
Temneparypa (3akon Bant-I'odda). Konmentpamms. KartammzaTtopsl u KaTaim3: TOMO- H
reTepOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C HEOPIaHMYECKUMH KaTaau3aTOpaMHu.
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3aBUCHUMOCTh CKOPOCTH PEAKIIUI OT MOBEPXHOCTU COMPUKOCHOBEHUS PEarupyromrX BEIIeCTB.

OO6paTMOCTh XUMHYECKUX peakiuii. XumMudeckoe paBHoBecue. [loHATHE O XMMHUYECKOM
paBHOBecuH. PaBHOBECHBIE KOHIEHTpalU. [JMHAMUYHOCTh XMMUYECKOTO paBHOBecHs. DaKTOPHI,
BIUSIIOLIME HA CMEIICHHE pPAaBHOBECHUS: KOHIIGHTpalMs, JaBlieHHe, TemmepaTypa (mpunuun Jle
[laTenne).

JleMoHCTpaLuu

B3anmoneiictBue THOCYIb(AaTa HATPHUS C CEPHOM KUCIOTON NP pa3IMUYHBIX TEMIIEpaTypax.

Peakuusa pasnoxenus Auxpomara aMMOHMS.

B3aumopneicTBue LHMHKA C pacTBOPaMU COJSHOM M CEpHOM KHMCIOT IIPU  Pa3HBIX
TEMIIepaTypax, Pa3HbIX KOHIICHTPALMAX COJISHOM KHMCIIOTBI, KaTaja3bl ChIPOTO MsACAa U CBIPOTO
KapToders.

B3aumoseiicTBue MHKA pa3InyHON OBEPXHOCTH (IIOPOILKA, IIbUIN, TPaHyJ) ¢ KUCIOTOM.

IIpakTHyeckoe 3ansaTHE Ne 2
IInanupyemsble pe3yabTaThl 0CBOeHHMA yueOHoH mucuumimubl: 112, 113, 114, OK 02, OK
04, OK 06, OK 09

Pemenne 3ala4 Ha CKOPOCTb XHUMHUYCCKOU pPCaKkuu U XUMUYCCKOC paBHOBECHUC.

Tema 1.8 OkucIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMHU
Ilnanupyemsblie pe3yabTaThl 0OCBOeHHs y4eOHoU aucuumiunbl: [13, 114, OK 02, OK 09,
OK 06

DJIeKTPOXMMHUYECKHE MPOLECChI

OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTerneHb OKUCIICHHUS.

BoccranoBurenu u okuciuTenau. OKHCICHHUE M BOCCTaHOBIICHHE. BaxkHelIne OKUCINTEIN U
BOCCTaHOBUTENU. BoccTaHOBUTENBHBIE CBOMCTBA METAINIOB — MPOCTHIX BelleCTB. OKUCIUTEIbHBIC
Y BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAJIIOB — IMPOCTHIX BelleCcTB. BoccTaHOBUTENBHBIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX »JJIEMEHTaMH B HU3MIEH (OTPUIATENIbHOIN) CTENEeHU OKHCICHUS.
OxucnauTenbHble CBOMCTBA BELIECTB, O0Opa30BAaHHBIX AJIEMEHTAMU B BbICHIEH (ITOJIOXKUTEIHHOMN)
cTenieHn OKucieHus. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBONCTBA BEIIECTB, 0OPA30BAHHBIX
3JI€MEHTaMU B POMEKYTOUYHBIX CTETICHSIX OKHCIICHUS.

Knaccudukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluidl. Peakiuu MexaToMHOTO U
MEXMOJICKYJISIPHOTO OKUCIIEHUS-BOCCTAHOBJIEHUA. Peakiuu BHYTPUMOJEKYISIPHOTO OKHCIICHHS -
BOCCTaHOBJIEHHS. Peakiny caMOOKHICIIEHUSI-CAMOBOCCTAHOBIICHUS (IUCITPOIIOPLIMOHUPOBAHUS).

MeTonbl COCTaBJICHUS YPABHEHUH OKHCIUTEIIBHO-BOCCTAHOBHUTENBHBIX peakuuii. Meton
JNEeKTpOHHOro OanaHca. BrnusHue cpensl Ha TPOTEKAaHHWE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOILIECCOB.

XUMHUYECKNE UCTOYHUKHU TOKA. DJIEKTPOJHBIE MOTEHUUANbL. Ps cTaHAAPTHBIX 3JIEKTPOIHBIX
MOTEHITUATIOB (JIEKTPOXUMHUYCCKUN PSJI HAMPSOKEHUH MeTauioB). ["alibBaHWYECKHE DJIEMEHTHI U
MPUHIHIEI UX paboThl. CocTaBleHUE TralbBaHUYECKHUX AJIeMEeHTOB. OOpa3oBaHUE TradbBaHUYECKHIX
nap Mpu XUMUYECKUX Tporieccax. ['apBaHWYECKHUE DJIEMEHTHI, TPUMEHSEMbIE B )KU3HU: CBUHIIOBAs
aKKyMYIIATOpHas OaTtapesi, HUKEIb-KaJIMUEBbIe OaTapeu, TOTJITMBHBIC DIIEMEHTHI.

DJIEKTPOJIN3 PACIUIABOB U BOJAHBIX PACTBOPOB AIEKTPOIUTOB. [Iporiecchl, MpouCXoasime Ha
KaToJie M aHoje. YpaBHEHUs AJIEKTPOXUMUYECKUX MPOLECCOB. DIEKTPOIU3 BOIHBIX PACTBOPOB C
WHEPTHBIMU 3JIEKTPOJAMHU. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH ArieKTpoiamMu. [ Ipaktrdieckoe
TIPUMEHEHHUE HJIEKTPOJIN3A.

JleMoHCTpanun
BoccranoButenbHBIE CBOMCTBA Cy.]'IBCbI/ITOB, HUTPUTOB, JUXpOMaTa KaJIud HUHKOM.

OxucnIUTEIbHBIC CBOMCTBA a30THOM KHCIOTHI. OKHCIUTEILHBIE CBOICTBA AUXpomara KaJius.
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IpakTnyeckoe 3ansiTue Ne 3
IInanupyemslie pe3yabTaThl 0CBOeHHMs yuyeOHOoH aucummumnabl: 113, 114, OK 02, OK 09,
OK 06

CocraBieHue ypaBHEHUHN peakliuy OKUCIIeHUss—BoccTaHoBiIeHus. [Tonoop ko3 duirieHToB B
HUX.

Tema 1.9 Knnaccbl HeopraHu4ecKux coeMHeHMIl.
IlnanupyemMblie pe3y/abTaTbl 0CBOCHUSA y4eOHoM qnucuumianabl: [15, OK 09

Knaccugukanus Heopranmueckux BemiecTs. [Ipoctsie u cioxHble BemecTBa. OKCHIBI, UX
knaccudukanus. ['mapokcunabl  (OCHOBaHUS, KHCIOPOACOJAEPKAIIME KHCIOTBHL, aM(OTEepHbIE
ruspokcuabl). Kucnorsl, ux kinaccugukanus. OcHoBaHus, ux kiaccupukanus. Conu cpeaHue,
KHCJIBbIE, OCHOBHBIE U KOMILUJICKCHBIE.

JdeMoHcTpannn

Komneknust «Kimaccupukanuss HEOpraHMYECKMX BEMIECTB» W 00pasibl IpeicTaBUTENCH
KJIACCOB.

Ilony4yeHnne HEOpraHM4YECKUX COCIMHEHHUM U U3YUYEHHUE X CBOMCTB.

JlabopaTopHoe 3ansiTue Ne 3
IInanupyemsie pe3yJbTaThl 0OCBOCHHA yueOHOH AucuumanHbl: 115, OK 09

XHUMHUYecKre CBOMCTBA COJECH M KHUCIIOT.

Tema 1.10 IIpocTbie BemecTBa
IInanupyemble pe3yjbTaThbl 0OCBOCHHS yueOHOH AucuunianHbl: 115, OK 09

Mertamnsl. [lonoxenne MeTauioB B MEPUOTUYECKON CUCTEME U OCOOEHHOCTH CTPOEHHUS UX
aToMoB. [IpocThie BelecTBa — METaIIbl: CTPOEHUE KPUCTAIIOB U METAJIINYECKAsk XUMHUUECKas! CBS3b.
O6mume (u3uvYecKrue CBOMCTBA METAJUIOB M UX BOCCTAHOBUTEIBHBIC CBOMCTBA: B3aMMOJICHCTBHE C
HeMeTalmaMu  (KUCIOPOJOM, TalOreHaMH, CEpOM, a30TOM, BOJOPOJOM), BOJOH, KHCIOTAMH,
pacTBOpamMH CoJIeH, OpTraHUYECKHMMH BEIIECTBaMH (CIHUpPTaMHU, TaJOreHAJIKaHaMu, (eHooMm,
KHCIOTaMu), ImienoyamMu. OKCHIBI M THUIPOKCHIBI METAIOB. 3aBUCHMOCTh CBOWMCTB 3THUX
COEMHEHUI OT CTeNeHeHW OKHMCIEHUS METaIoB. 3HAYEHHWE METAIJIOB B MPUPOJE U JKU3HU
OpraHU3MOB.

OO6mue crnocoObl MOIy4YeHUs] MeTauloB. Mertamuibl B npupoje. Meramnyprust U ee BUAbL:
MUAPO-, TUAPO- U SJIEKTPOMETAILTYPrusi. DIEKTPOJIHN3 PACIUIABOB U paCTBOPOB COEIMHEHUI METAJIIIOB
Y €ro MPaKkTUUeCKOe 3HAYCHHE.

Hewmertannsl. [lonoxxenue HemeramioB B [lepuoanueckoit cucremMe, 0COOEHHOCTH CTPOSHUS
UX aTOMOB. OJEKTPOOTPHUIATEIBbHOCTh. braropogHeie Tra3bl. DJIEKTPOHHOE CTPOCHHE aTOMOB
OIIarOpoHBIX Ta30B U OCOOCHHOCTH X XUMUYECKUX U (PU3MUECKUX CBOWCTB.

Hemeramnsl — mpocThie BemecTBa. KX aTroMHOe MW MOJEKYISIPHOE CTPOCHUE UX.
Annorponusi. XMMHUYECKHE CBOMCTBAa HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJACICTBUE C
MeTaJUTIaMH, BOJOPOJOM, MEHEE AJICKTPOOTPHUIIATEIbHBIMA HEMETAUIaMH, HEKOTOPBIMH CIIOKHBIMU
BelecTBaMu. BocCTaHOBUTENBHBIE CBOMCTBA HEMETAIIOB B PEAKIIHSIX C PTOPOM.

JleMoHCTpanuu

Mozenu KpUCTAIIIMYECKUX PELIETOK METAJLIOB.

Kounexmust MeTanioB ¢ pa3HbIMU (U3UYECKUMU CBOMCTBAMHU.

Mozenu kpUCTaIUIMUECKUX PEHIETOK HoAa, aiMasa, rpaduTa, Cepbl, KUCIOPOa.
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IIpakTnyeckoe 3ansaTHe Ne 4
IlnanupyemMbie pe3yabTaThl 0CBOCHUA y4eOHOoM nucuumianab: [15, OK 09

3akanka u OTITYCK CTaJIu. HOJ'IyLIeHI/IC, C06I/IpaHI/Ie H PAaCIIO3HABAHUC I'a30B.

Tema 1.11 Xumus 3J1eMEHTOB
IInanupyemsie pe3yabTaThl 0CBOeHHMs yuyeOHoH aucummumnbl: 113, 114, OK 02, OK 09,
OK 06

S-DJIEMEHTBI

Bonpopoa. /IBOMCTBEHHOE IOJOKEHUE BOJOPOJAA B INEPUOAUYECKON cucreme. K3ororbl
Bojopoaa. Tsokenas Boma. OKHUCIWTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA BOJOPOAA, €ro
IIOJIy4eHHUE U IpUMeHeHHue. Poiib BOJopoaa B )KMBOW M HEKUBOW IIPUPOIE.

Boma. Ponbp Bomel Kak — cperooOpas3yroliero BellecTBa KJIETKH.

OKOJIOTUYECKHE ACIIEKThI BOJONOIb30BAHUS.

Onementsl [A-rpynmnsl. [lenounsie meramibl. O0miast XxapakKTepUCTHKA IIEJIOYHBIX METAIIOB
Ha OCHOBaHuU monoxeHus B [lepunoanueckon cucreme snnementoB /. 1. MenneneeBa u cTpoeHuUs
atoMoB. [lonydenue, ¢usmyeckne M XUMHYECKHE CBOWCTBA IIEIOYHBIX METAIOB. KaTHOHBI
MIETIOYHBIX METAJUIOB KaK BaKHEHIIAs XUMU4eckas (hopma MX CyIIECTBOBAHHS, PETYJISITUBHAS POJIb
KaTMOHOB KaJlus U HATpUs B ®KUBOH KieTke. [IpupoaHbie coennHeHNs HaTpus U Kajusl, UX 3HaYCHHE.

OnemenTtsl [IA-rpynmel. O0mas XxapakTepuCcTUKa IIET0YHO3EMENTbHBIX METAJUIOB M MarHus
Ha OCHOBaHMM noJioxxkeHus B Ilepuoauueckoit cucreme snementoB Jl. 1. MenneneeBa u crpoeHust
aToMoB. Kanbmwii, ero noisydeHue, u3nIecKue ¥ XUMUIECKIE CBOMCTBA. BakHeHINe COSMHCHHUS
KaJblUsl, MX 3HaYeHHe U npuMeHenue. Kanpuumii B mpupoae, ero Onoioruyeckas posb.

p-DneMeHThI

AmoMuHui. XapakTepUCTHKa aIOMHUHMS Ha OCHOBAaHMM MOJ0eHUs B llepuommyeckoit
cucreme nemenToB /1. 1. MenneneeBa u crpoerus atoma. [lomyuenne, puzndeckne 1 XUMHYECKHIE
CBOIMCTBaA aTlOMUHUSA. BaxxHelne COeqIUHEHNS AIFOMUHNS, UX CBOMCTBA, 3HAUEHNE U IIPUMEHEHHE.
[IpupoHbIE COETMHEHHNS ATFOMUHUS.

['anorenpl. OOmas XapakTepUCTHKAa TaJOT€HOB Ha OCHOBAaHMM MX TIOJOXKEHHS B
[Iepnonnueckoii cucreme 35eMeHToB 1. M. MenneneeBa u cTpoeHus: aTOMOB. 1 'alioreHsl — MpocThie
BEILECTBA: CTPOCHHUE MOJIEKYJ, XUMUYECKHUE CBOMICTBA, MOJYYCHUE U NpPUMEHEHHE. BakHelinue
COCIMHEHMS TaJOreHOB, MX CBOMCTBA, 3HAYCHUWE M IPUMEHEHHE. ['aJoreHsl B IpUPOJE.
buonoruyeckas poib rajJoreHoB.

OnemenTtsl VA-rpynnel. O01mas XxapakTepucTUKa 3JIEMEHTOB 3TOM IPYIIBI HA OCHOBAaHUH MX
nonoxenus B Ilepuonnueckon cucreme sneMmeHTtoB [[. M. MeHneneeBa UM CTpOCHUS aTOMOB.
CtpoeHne MOJIEKyYJIbl a30Ta U aJUIOTPOIHBIX MoAuuKanuil pocdopa, nux puznueckue 1 XuMUYeCKue
cBoiicTBa. BonoponHble coenuHeHust sneMeHTOB VA-rpynnbl. Okcuisl a3otra u  ¢ocdopa,
COOTBETCTBYIOIIME UM KUCIOTBI. Cou 3TUX KUCHAO0T. CBOMCTBA KUCIOPOAHBIX COETUHEHHUH a30Ta U
docdopa, ux 3HaueHHE U MpUMeHeHue. A30T U ¢pochop B pupojae, X OHOTOTHIEcKas poib.

OnemenTsl [VA-rpymnmel. O01as xapakTepucTHKa 3JIEMEHTOB 3TOM TPYIIbI HA OCHOBAHUH MX
nonoxkeHus B [lepuogugeckoii cucreMe 3ieMeHToB 1. . MeHeneeBa u CTpO€HHs aTOMOB. YTIIEpOJ
u ero ajutorponus. CBoicTBa aIOTPOIHBIX MOAUDUKAIHMI yriepoja, UX 3HaYeHUE U PUMEHEHHE.
Oxcuapl M TUAPOKCHIBI YIiIepoJa M KpEeMHHUsS, UX XUMHUeckue cBoiictBa. Conu yroiabHOM u
KPEMHUEBBIX KHCIIOT, UX 3HaUeHUe U mpuMeHnenue. [IpuponooOpasyromas posib yriaeposa s )KuBoi
U KpEMHMUS 17151 HEKUBOU MPUPOIBI.

d-DnemeHTsI

OcobGennoctu crpoenus aromoB d-anemenTtoB (IB-VIIIB-rpymnm). Meab, HHHK, XpOM, JKee30,
MapraHel| Kak IpocCThle BellecTBa, UX (pusmueckue U XMMHUecKue cBoicTBa. HaxoxkneHnue 3Tux
METAJUIOB B MNpHUpPOJE, UX MoiyueHue u 3HaueHue. CoeauHeHus d-3JEMEHTOB C pazIMUHBIMU
CTENEHSMHU OKHUCIICHMS. XapakTep OKCUIOB U THAPOKCHJIOB 3THX JJIEMEHTOB B 3aBUCHMOCTH OT
CTEIIEHU OKUCIICHUS METaJlIa.
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JleMoHCTpan U

Konneknuu npocThIX BEIIECTB, OOpa30BaHHBIX 3JEMEHTAaMM PA3JIMYHBIX 3JIEKTPOHHBIX
CEMEHCTB.

Kounexuyuu MuHepaioB U TOPHBIX MOPOA.

IIpakTnyeckoe 3ansitue Ne 5
IInanupyemble pe3yabTaThl 0CBOeHHMs yuyeOHoH aucummumnubl: 113, 114, OK 02, OK 09,
OK 06

CocraBieHue YpaBHEHUN peaklUid B3aMMOJCHCTBUS KUCIOT C MeTallaMu. Permenue 3amau
Ha N30BITOK U HEJOCTATOK.

Pa3nes 2. Oprannveckasi XuMHA

Tema 2.1 Teopusi cTpoeHusi OpPraHuYeCcKNX cCoeMHEeHN I
Ilnanupyemble pe3yabTaThl 0CBOeHHS yueOHOH Aucuunannbl: [14, 115, OK 02, OK 06

Teopus crpoenus opranuudeckux coenuHeHudt A. M. bytneposa. IIpeanoceuiku coznanus
Teopun crpoeHus. OCHOBHBIE MOJIOKEeHUsI Teopuu crpoeHuss A. M. bytieposa. Xumuueckoe
CTpOEHHE M CBOIicTBa opraHuyeckux BemiecTB. [lonsTne 00 mzomepun. CriocoObl 0TOOpaskeHUs
CTpOoeHUsI MOJeKynbl (hopmynsl, Monenu). 3HaueHue Teopuu A. M. byrtnepoBa myis pa3BuTus
OpPraHUYECKON XMMHUHU U XUMUYECKUX IIPOrHO30B.

CtpoeHne artoma yriepojaa. OJEKTPOHHOE O0O0JIako W OopOWTanb, s- W p-OpOUTAIH.
DJEeKTPOHHBIE U ANEKTPOHHO-Tpaduueckue GopMyIibl aTOMa yriiepoaa B OCHOBHOM U BO30YKIEHHOM
cocTosiHusX. KoBalleHTHass XMMHUYecKast CBA3b M €€ KIACCU(PUKAIMS M0 CIIOCO0y MepeKpHIBAaHHS
opoutaneii (o- u m-cBsa3u). [lonstue ruOpuausanuu. Pasnuanbie TUIBI THOpuaAM3anud U hopma
aTOMHBIX OpOMTaJel, B3aMMHOE OTTAJIKMBAHWE THOPUAHBIX OpOUTANE M WX PACIONIOKEHUE B
IIPOCTPAHCTBE B COOTBETCTBMM C MHHMMYMOM DJHEpPruM. ['€oMeTpuss MOJEKYJ BEIIECTB,
0o0pa30BaHHBIX aTOMaMH yTJepoja B pa3IU4HbIX COCTOSHUSAX TMOPUIN3AIIH.

Knaccudukanus opranndeckux coequHeHui. Kiaccudukanus opraHM4ecKMX BEIIECTB B
3aBUCHMOCTH OT CTpOoeHus yriaepoaHoi nenu. [lonarue pynkunonansHoi rpynmnsl. Knaccudukanus
OpPraHUYECKUX BELIECTB MO TUMY (PYHKIMOHAIBHOM IPYIIIbIL.

OcCHOBBI HOMEHKJIATYpbl OPraHUYeCKUX BellecTB. TpuBHanIbHbIE Ha3BaHUsS. PanmoHanbHas
HOMEHKJIaTypa Kak npenmecrseHHuna HomeHknarypsl [IUPAC. Homenknatypa IUPAC: npuniuns!
o0Opa3oBaHMs Ha3BaHUM, CTApPIIMHCTBO (YHKIIMOHAIBHBIX TPYII, UX 0003HAaUEHHE B MpePuUKcax U
cyddukcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

Knaccudukanus peakuuii B OpraHWYeCKOM XHMMM: THAPUPOBAHUE U JETUIPUPOBAHUE,
raJIOTEHUPOBAHNE U JETAIOICeHUPOBAHME, TUApaTalus U AETHApaTanus, THAporaloreHUpOBaHue 1
JeTUIPOrajloreHUPOBAaHKE, OJIMMEpHU3alls U OJIMKOHACH A, MeperpynnupoBka. OcobeHHoCcTH
OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B OPraHUYECKON XUMHH.

JleMoHCTpanuu

Kosekiin opraHiyecKux BEIecTB (B TOM YKCIIC JIEKAPCTBEHHBIX MPENapaToB, KpacuTeei),
MaTepHasioB (IPUPOJHBIX U CHUHTETUYECKUX KayIyKOB, IJIACTMACC M BOJIOKOH) W W3ICIHH U3 HUX
(HUTEN, TKAHEH, OT/IETIOUYHBIX MaTEPHAJIOB).

Mogemu monexyn CHa, CoHa, CoHa, CsHs, CH3OH — miapocreps:kHeBbIe  00bEMHEIE.

IIpakTHyeckoe 3ansaTHEe Ne 6
I[Inanupyemble pe3y/jbTaThl 0cBOeHHMs yuyeOHo# Aucuumimnnsi: [14, I15, OK 02, OK 06

H3rorosienue apOCTCPIKHEBBIX U 00BEMHBIX MOJICKYJT OPTaHUYCCKUX BCIICCTB.
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Tema 2.2 IIpenesbHble yIi1eBOAOPOABI
Ilnanupyemblie pe3yabTaThbl 0CBOeHUA y4eOHoM nucnuminnbl: [14, OK 02, OK 06

['omonornyeckuit psin ankaHoB. [lonsitue 06 yrimeBomoponax. OcoOEHHOCTH CTPOEHUs
MpEACNIbHBIX  YIJIEBOJAOPOJOB. AJKaHBl KaK MPEACTABUTENM MPEJEIbHBIX  YIIE€BOJOPOIOB.
DNEeKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa U JAPYIHX aJKaHOB.
l'omonornueckuii psag um u3omepus napapuHoB. HopmanbHOoe U pa3BETBICHHOE CTPOCHHE
yraepoaHoi nenu. HomeHknaTypa alkaHOB M alKWJIBHBIX 3amecTuTesnei. dusnueckue CBOMCTBA
AJKaHOB. AJIKaHbI B IPUPO/IE.

XuMHuYecKue CBOMCTBa ankaHoB. ['anorenuposanue (padoter H. H. CemeHnoBa), HUTpoBaHue
o KonoBanoBy. MexaHusm peakiyu XJOpupoBaHUs ajJkaHoB. Peakiuu geruipupoBanusi, rOpeHus,
KaTAJIMTUYECKOTO0 OKUCIICHUS alKaHOB. KpeKHHT aikaHOB, pa3Iu4yHbIe BUJIbI KDEKUHTa, IPUMEHEHNE
B NMPOMBINLIEHHOCTH. [T1pon3 1 KOHBEpPCHUsI METaHa, U30MEpHU3allHs aJIKaHOB.

O6uactu npuMeHeHus ankaHoB. [IpoMbllieHHbIEe CIOCOOBI MTOJIYYEeHHUS ATKAHOB: MTOJIy4EeHUE
U3 TPUPOIHBIX WMCTOYHHKOB, KPEKHHI Tapa(uHOB, IMONyYeHUE CHHTETUYECKOTO OCH3MHA,
razudukanus yris, THIpUpoBaHue ankaHoB. JlabopaTopHbie CIoCco0bI MOJTyYEHUs
aJIKaHOB: cuHTe3 Bropiia, 7ekapOoKCUIMpoBanne, THAPOIIN3 KapOuaa aTFOMIHUSL.

JleMoOHCTpaL Ul
Mozenu MoneKyI1 MeTaHa, APYTrHX aIKaHOB, Pa3IMYHbIX KOH(OpMAIW IUKIOr€KCcaHa.

IIpakTuyeckoe 3ansaTue Ne 7
IInanupyemble pe3yabTaThbl 0OCBOeHHs yueOHo# nucuumiaunbl: 114, OK 02, OK 06

[TocTpoeHne n30MepoB MpelenbHbIX YIIIEBOJIOPOIOB.

Tema 2.3 DTH/IeHOBbIE M IMEHOBbIE YIJI€BOAOPOABI
Ilnanupyemsble pe3yabTaThl 0CBOeHHUs yueOHoH qucnuniannbl: [14, OK 02, OK 06

['oMosornyeckuil psii aaKeHOB. DJIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIIbI
STHJIEHA M aJKeHOB. ['oMosornueckuil psa u obmas dopmyna ankeHoB. M3omepus 3TUIEHOBBIX
YTJI€BOJIOPOIOB: MEKKIIACCOBAsI, YIJIEPOJHOTO CKEJIETA, ITOJIOKEHUS KPATHOM CBSI3U, TEOMETPHUYECKAs.
OcoOeHHOCTH HOMEHKJIATyphl 3TUJICHOBBIX YIJIEBOJOPOJIOB, Ha3BaHHUS BaKHEHIINMX paJUKaJIOB.
du3nuecKue CBOMCTBA AJIKEHOB.

XVMHYECKHE CBOWMCTBA aJKEHOB. OJIEKTPOPMIBHBIN XapakTep peakluil, CKIOHHOCTb K
peakuusM TPUCOCIUHEHUS, OKUCIEHMs, mnoiaumepuszauuu. IIpaBuno MapkoBHUKOBa M €ro
ANEKTPOHHOE O0OCHOBaHME. Peakuuu rajoreHupoBaHUs, THIPOraJOT€HUPOBAHHUA, THJIpaTalluy,
runpupoBanus. [loHsaTre o peakuusax noaumepusauuu. ['openue ankeHoB. Peakuun okuciaeHus B
MSATKHX U KECTKHMX ycinoBUsaX. Peakius Barnepa u ee 3HaueHue 111 oOHapyKEHUsI HENPEIeIbHBIX
YIJI€BOJIOPOIOB, TIOIYYEHUS TIMKOJIEH.

[Ipumenenue sTuieHa W mponwieHa. [IpoMbllieHHbIE CHOCOOBI TMONYYEHHS alIKEHOB.
Peakuuu nerupupoBaHus U KpeKHHTa ajakeHoB. JlabopaTopHbIe CIOCOOBI MOTY4YEHUS alTKEHOB.

Ankanuensl. [loHstme u kiaccupuKkanus AUEHOBBIX YIJIEBOJOPOAOB IO B3aHMMHOMY
PacroJIOKEHUIO KpaTHBIX CcBsi3el B MoJieKyie. [lonstue o - anekTpoHHol cucreme. HomeHnknarypa
JUEHOBBIX YIieBOAOPOa0B. OCOOEHHOCTH XHUMHYECKMX CBOMCTB COMNPSIKEHHBIX JIHEHOB Kak
CJIEZICTBUE UX 3JEKTpOHHOTro crpoenus. [lomumepusanus nueHoB. CrocoObl MOMyYeHHs JUEHOBBIX
yrieBoopooB: padotsl C. B. JleGenena, aeruipupoBanue aKaHOB.

[TonmuaTHIIEH, TOMUNPONWIEH, MX NPUMEHEHHE W cBoiicTBa. Kayuyku HarypanbHbIl U
cunternyeckue. CononumMeps! (OyTaaueHCTUPOIbHBIN Kayuyk). Bynkanuzanus kayuyka, pe3uHa U
H00HHT.

JleMoHCTpanun
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Mogenu MOJEKYJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M AJIKAJHUCHOB.
Komnekuus «Kaydyk u pe3uHay.
O3HakomiIeHHE ¢ 00pa3LaMy MOJUATUIICHA U TTOJIMIIPOIHIICHA.

Tema 2.4 AueTnjieHOBbIE YIJI€BOI0PO/IbI
Ilnanupyemblie pe3yabTaTbl 0CBOeHUA y4eOHoM nucuumiannbl: [14, OK 02, OK 06

['omonoruyeckuii psii aNKUHOB. DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE ALIETHIICHA U
ApYTUX alnKuHOB. ['oMonoruueckuit psa u o0mas popmynna ankuHoB. HOMeHKIaTypa aneTuieHOBBIX
yriaeBO10poA0B. M3oMepust MeKKIIacCOBas, YIJIEPOJAHOTO CKENETa, MOJO0KEHNUS KPATHON CBS3U.

XVUMUYECKUE CBOMCTBA U MPUMEHEHHE aTKUHOB. OCOOEHHOCTH PEaKIINil MPUCOCTUHEHUS TI0
TpOMHOW  yriepoA-yriaepoaHol  cBa3u. Peakumss  KyuepoBa. IlpaBmiio  MapkoBHUKOBa
IIPUMEHMUTENBHO K aneTwieHaM. [loaBuxHOCT aTroma BOJOpoAa (KUCIOTHBIE CBOMCTBA aJIKMHOB).
Oxkucinenne ankuHoB. Peakumss 3enuHckoro. IlprMeHeHHE alleTWIIEHOBBIX —YTIJIEBOJOPOJIOB.
[TonuBuHUNanETAT.

[Toryuenue ankuHoB. [Tomyuenue aneTuaeHa NUPOIU30M METaHa U KapOUTHBIM METO/IOM.

JdeMoHcTpannn
Moenu MOJEKYJIbl aETUIIEHA U IPYTHX AJIKUHOB.

Tema 2.5 ApomaTu4yeckue yriieBoaopoabl
IInanupyemsle pe3yabTaThl 0OCBOeHHA yueOHo# nucuuniannbl: 114, OK 02, OK 06

I"omostornueckuii psa apeHoB. beH301 Kak IpecTaBuTeNlb apeHoB. Pa3BuTHe npeacTaBieHui
o crpoeHurn OeH3osa. COBpEMEHHBIE NPEACTABICHUS 00 HIEKTPOHHOM U IPOCTPAHCTBEHHOM
crpoeHuu Oenzona. OOpazoBaHue  apoMaTudyeckoil  m-cucreMbl. ['omonorum  OeH3oma,  HX
HOMEHKJIaTypa, obmast popmyina. Homenknarypa aiist An3aMenieHHbIX IPOU3BOIHBIX O€H3071a: OPTO-
, METa-, Iapa-pacroyoKeHne 3amecTuTeNe. PU3ndecKue CBOMCTBA apeHOB.

XuMuyeckue cBolcTBa apeHoB. [lpumepbl peakuuid 2JIEKTPOPUIBHOTO 3aMEIICHHUS:
aJIOTeHUPOBaHUS, ATKUIMpoBaHus (katanuzaropsl Ppunens— Kpadrca), HUTpoBaHus,
cynbpupoBanus. Peakiumn THJIPUPOBAaHUS U TPUCOEIUHEHMs] XJopa K  OeHsodmy.
OCoOEeHHOCTH XMMHUYECKHUX CBOMCTB TOMOJIOroB OeH30ja. B3anMHoe BiIMsHME aTOMOB Ha MpUMeEpe
rOMOJIOTOB apeHoB. OpHeHTalusl B peakuusx ieKTpoduiibHoro 3amenieHus. OpueHtantsl 1 u I
pona.

IIpumenenue u nonydeHre apeHoB. [IpupoIHbIe HCTOYHUKY apOMAaTHYECKHUX YIIIEBOIOPOIOB.
Apomartun3anus aJlkaHOB U IIUKJIOAJIKAaHOB. AJIKHIMpOBaHHE OEH301a.

JleMoHCTpanuu

[HlapocTepxkHeBbIe 1 00bEMHbBIE MOAETH MOJIEKYJ OEH30J1a U €T0 TOMOJIOTOB.

Paznenenue cmecu 6€H301-BO/Ia C TOMOIIBIO JEIUTEIEHOW BOPOHKH.

PacTBopsromas crnocoOHOCTh OeH3051a (SKCTpaKLUs OpPraHUYECKUX W HEOPTraHMYEeCKHX
BEIIECTB OEH30JI0M M3 BOJHOTIO PacTBOpa #ojaa, KpacuTelled; pacTBOpeHHE B OEH30JI€ BEIIECTB,
TPYIHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHOMN KUCIIOTHI).

OtHomenue GeH3o0a K OpOMHOM BOJIe, pacTBOPY NEpMaHTaHaTa KaJIHsl.

Tema 2.6 IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB
Ilnanupyemsle pe3yabTaThl 0CBOCHHs yueOHoH qucuumannbl: [14, OK 02, OK 06

Hedpts. Haxoxnenume B mpupoae, coctaB M (Qu3Myeckue CcBoiicTBa HedTH.
TonnuBHO3HEpreTuyeckoe 3HaueHne Hetu. Ilpompinuiennas nepepadorka Hedtu. Pextudukarms
He(TH, OCHOBHBIE (pakuuu ee pas3felNeHus, MX HCIoib30BaHue. Bropuunas mnepepaboTka
HerenponykroB. Kpekunr HedrenpoaykToB. Pudopmunr HedrenmpoayktoB. KadectBo
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aBTOMOGI/IHBHOI‘O toruBa. OKTaHOBOE YHCJIO.

[Tpupoaublii 1 monyTHBIA HEPTAHOM Ta3bl. CpaBHEHHE COCTaBa MPHUPOIHOTO W MOMYTHOTO
ra3oB, UX MPAKTHUYECKOE UCTIOIb30BAHUE.

Kamennslii yrons. OCHOBHbBIE HAIlpaBJIE€HUs MCIOJIb30BAHMS KaMeHHOro yris. KokcoBaHue
KaMEHHOr'0 VIJjisi, BaKHEWINWE TMPOAYKTHI STOr0 Ipollecca: KOKC, KaMEHHOYTOJiIbHas CMOJIa,
HajacMoubHas Boja. CoenMHEHMs, BBIACIAEMbIE M3 KaMEHHOYTOJbHOM cMousbl. [IpomykTsl,
[OJIy4aeMbI€ U3 HAJICMOJIbHOM BOBI.

DKOJIOTHYECKHe acleKThl 100bIYH, MepepadOTKH U UCTIOIb30BAHUS FOPIOYUX UCKOMAEMBbIX.

JemoHCcTpauMu
Komnexnusa «IpupoaHbie HCTOYHUKH YTIIEBOLOPOIOBY.

IIpakTuyeckoe 3ansitue Ne 8
Ilnanupyemblie pe3yabTaThbl 0CBOeHUA y4eOHoM nucnumiannbl: [14, OK 02, OK 06

O3zHakoMJIeHHE ¢ KOJUIEKIIUeH HeTH U MIPOIyKTaMH ee epepaboTKu.
Onpenenenne HaIU4Ks HETIPEAEIbHBIX YIJIEBOAOPOIOB B O€H3UHE U KEPOCUHE.

Tema 2.7 'mapokcu/ibHbIE COEIMHEHUS
IInanupyemsle pe3yabTaThl 0OCBOeHHA yueOHo# nucuumiannbl: 114, OK 02, OK 06

Crpoenue u knaccudukanus cuupros. Knaccuukaius cniupToB 10 TUITY YTIEBOAOPOAHOTO
paaMKana, Yucily TMAPOKCUIIBHBIX TPYNI U TUIy aToMa yIJepoja, CBS3aHHOI'O C T'MIPOKCHIIbHOM
IpyNIION. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE T’MAPOKCUIBHOM Irpynibl. BiusHue ctpoenus
CIIUPTOB HA UX (PU3NUECKUE CBOWCTBA. MEXMOIEKYIsIpHas BOJOPOIHAS CBI3b. | OMOJIOTHYECKHA psif
IpEJeNbHBIX OHOATOMHBIX CIUPTOB. M30MepHs 1 HOMEHKIaTypa ajJKaHOJIOB, UX o01mas ¢popmyna.

XHMHYECKHE CBOMCTBA aJIKaHOJIOB. PeakIMOHHAas CLIOCOOHOCTh IMpPENEIbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHUH,
conpepxkammx OH-rpynmy: KHCIOT, OCHOBaHUM, aM(OTEpHBIX COETUHEHHWH (BOJbBI, CHUPTOB).
Peakuuu, noaTBepKaaroe KUCIOTHBIE CBOMCTBA CIUPTOB. Peakiyy 3aMenieHus ruApOKCUIIBHON
rpynnsl. MexMousieKyisipHas Jerujparanus CHUPTOB, YCIOBHUS 00pa3oBaHUs MPOCTBHIX 3(PHUPOB.
CroxHble 3(Upbl HEOPraHMUECKUX U OPIraHUYECKUX KUCIIOT, peakluu dTepudukanyu. OKucIeHue u
OKHUCJIUTEIBHOE AETUAPUPOBAHNUE CITUPTOB.

Crioco0bI mosrydeHus CIUPTOB. ['MIpoIn3 rajJoreHaakaHoB. ['uaparaius alnkeHoB, YCIOBUS
ee nposeneHus. BoccranoBneHne KapOOHUIIBHBIX COEAMHEHUH.

OtaenpHble NPEACTABUTENN AJIKAaHOJOB. MeTaHON, €ro IpOMBIIUIEHHOE TIOIy4eHHE |
MPUMEHEHNE B TIPOMBIIUICHHOCTH. buosormueckoe aeiictBue meranona. Crnenuduyeckue crocoObl
MIOJTy4YEHHS] ATUIIOBOTO CIIUPTA.

PU3HOIOrNYECKOe ACUCTBUE ITAHOJIA.

MHoroaromusle cnupThl. M30oMepus W HOMEHKJIATypa MpPEACTaBUTENEH JBYX- U
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XHUMHYECKMX CBOWCTB MHOIOATOMHBIX CIHUPTOB, UX
KayecTBeHHOe OOHapyxeHue. OTaeNbHble TPeICTaBUTENN: STUIICHTIINKOb, TIIUIEPUH, CIIOCOOBI UX
MOJTyYeHHUs, IPAKTHUECKOE MPUMEHEHHE.

@®eHosl. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHHEe QeHona. B3aumuHoe BiusHUE
apoMaTHYECKOro KOJblla U THIPOKCUIIbHOM TPYIIIBL.

XumHuueckue cBOMCTBa (peHosa Kak (PYHKIMS €ro XMMUYECKOro crpoeHus. bpomuposanue
(heHona (kauecTBEHHAs Peakiysl), HUTpOBaHWE (MMKPUHOBAs KUCJIOTA, €€ CBONCTBA U IPUMEHEHHE).
OO6pa3zoBaHue OKpameHHbIX KoMIieKcoB ¢ HoHoM Fe3+. ITpumenenue penona.

JAeMoHcTpan U

Mojienu MOeKyJ CIUPTOB U (PEHOIIOB.
PacTBOpUMOCTH B BOJIE aJIKAaHOJIOB, STHJICHTIIMKOJS, TIHIIEpUHA, (heHona.
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BsaumoneiicTBre (heHONA ¢ PaCTBOPOM IIIETOYH.

JlabopaTopHoe 3ansitue Ne 4
Ilnanupyemblie pe3yabTaThbl 0CBOeHUA y4eOHoM nucnumiannbl: [14, OK 02, OK 06

XuMuyeckue cBoiictBa ciuptoB. [lomydenue nuaTuiioBoro 3gupa.

Tema 2.8 Aubaeruabl 1 KETOHBI
IInanupyemble pe3yabTaThbl 0OCBOeHHs yueOHo# nucuumiaunbl: 114, OK 02, OK 06

['omonoruyeckue psabl anbIeru0B U KeTOHOB. [IoHATHE O KapOOHMIBHBIX COEAMHEHHSIX.
DNEeKTPOHHOE CTPOCHHE KapOOHMIIbHOMU Ipymiibl. MI30Mepus 1 HOMEHKIIATypa ajlbIeTU0B U KETOHOB.
dusnueckue cBoiCTBa KapOOHUIIBHBIX COCTUHEHUH.

XUMHUECKHE CBOWCTBA aJIbJETUAOB U KETOHOB. PeakimoHHas criocoOHOCTh KapOOHMIIBHBIX
coelMHEeHNH. Peakiiny OKHCIIeHHs albIETU/I0B, KAYECTBEHHBIC PEAKLIMK Ha AlIbACTUIHYIO Ipymry. Peakuum
NOJIMKOHJIEHCALMK: 0OpazoBaHue heHos0(popManbIeruJHbIX CMOJI.

[IpumeHeHre M moJlyueHHE KapOOHWIBHBIX coeAuHeHud. [IpumeHeHue anpAeruzioB u
KETOHOB B OBITYy M IPOMBILIUIEHHOCTH. AJNbJIEruAbl U KETOHbl B mpupoae (3dupHble Macia,
¢bepomonsl). [Tonydenne kapOOHMIBHBIX COSAMHEHUI OKHCICHUEM CITUPTOB, THAPATALINEH aIKHHOB,
OKHCJIEHHEM YIJIEBOAOPO10B. OTENbHbIE IPEACTABUTENN AJIBAETHIOB U KETOHOB.

JdeMoHcTpannn
KauecTBeHHBIE peaKkIMK HA aJIbJCTUIHYIO IPYIILY.

Tema 2.9 KapOoHoBbIe KHCJIOTHI M MX IPOM3BOHBIE
IInanupyemsle pe3yjbTaThl OCBOCHHA yuyeOHoH nucuuniannbl: 114, OK 02, OK 06

['oMonoruyeckuit psaa MOpeleNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O
KapOOHOBBIX KHCJIOTaX W UX KiIaccuukamus. ['oMoorudeckuil psijy mpeaebHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT, MX HOMEHKIIaTypa U H30MEpHSl.

XUMHYECKHUE CBOWCTBA KAapOOHOBBIX KHCIOT. Peakiuu, WUTIOCTPUPYIONINE KHUCIOTHBIE
CBOMCTBA M WX CpaBHEHHWE CO CBONCTBAMH HEOPTaHWYECKUX KHUCIOT. Peakumu stepuduxaium.
AHTUIpHUIBI KAPOOHOBBIX KUCJIOT, UX MOJy4YE€HUE U TPUMEHEHHE.

CniocoObl monyueHus: KapOOHOBBIX KHCHOT. OTaenbHbIE MPEACTaBUTEIN W HX 3HAYCHUE.
OO6mme crnocoObl TOJYYECHHS: OKUCIECHHUE aIKaHOB, AJIKEHOB, MEPBUYHBIX CIIMPTOB, aJbICTHUIIOB.
Baxueiiimme mnpencraBuTenu KapOOHOBBIX KHCIOT, WX OHOJOrHMYecKas pojib, CBOWCTBA U
IIPUMEHEHHE MYpPaBbUHOM, YKCYCHOW, MAJbMUTUHOBOM W CT€ApUHOBOM; AaKPWIOBOM H
METaKpHJIOBOM; OJICMHOBOM, TMHOJIEBOM U JTMHOJIEHOBOM; 11aBEIeBON; OEH30MHON KUCIIOT.

Cnoxnble 3¢upbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3¢upoB. CrocoObl MOTyYeHHs
CIOXHBIX 3GupoB. OOpaTUMOCTh peakluu dTepuPuKauu U (HaKTOphl, BIUAIONINE HA CMEIIEHUE
paBHOBecus. OOpazoBaHuE CIOKHBIX MOAMAIPUpoB. JlaBcaH Kak NpeACTaBUTENb CHHTETHUYECKHUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U TPUMEHEHUE CIIOXKHBIX d(DUPOB.

Kupsr kak crnoxHabie 23¢upsl raurepruaa. KapOoHOBBIE KUCTOTHI, BXOJSIINE B COCTAB JKUPOB.
3aBUCHMOCTh KOHCHUCTEHILIMM UPOB OT MX COCTaBa. XUMHYECKHE CBOMCTBA KUPOB: THUAPOIU3,
OMBIJIEHHE, THUIpUpOBaHHE. buomornmueckas poib JKUPOB, HMX HCIOJH30BaHHE B OBITY U
MPOMBIIIIIEHHOCTH.

Conmu kapOOHOBBIX KuCIOT. Mpuia. CrocoObl TOMy4YyeHHUs cojeil: B3auMoJIeHCTBUE
KapOOHOBBIX KHCJOT C METaUlaMU, OCHOBHBIMH OKCHUJAMH, OCHOBAHMSIMH, COJISIMHU; HICIOYHOMN
TUIPOJIU3 CIIOKHBIX 3(UpPOB. XMMUYECKUE CBOMCTBA COJIei KapOOHOBBIX KUCIIOT: THAPOIIU3, PEaKIIUN
HOHHOTO oOMeHa. Mblia, CYIIHOCTh MOIOIIETO AeicTBHs. OTHOIIEHHWE MbLIA K JKECTKOH BOJIE.
Cunrernueckue mororiue cpeactsa — CMC (neTepreHTsl), MX MPEUMYIIEeCTBa U HETOCTATKH.
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JleMoHCTpanuu

Komnnekuus CHHTETHYECKHX BOJIOKOH.

3HAKOMCTBO C (PU3MYCCKUMU CBOMCTBAMH BAXKHEHIIMX KapOOHOBBIX KHUCIOT. OTHOIICHUE
Pa3IMYHBIX KapOOHOBBIX KUCIOT K BOJIE.

CpaBnaenue pH BOJHBIX pacCTBOPOB YKCYCHOUM U COJITHOW KHCJIOT OJIMHAKOBOM MOJISIPHOCTH.

IIpakTuyeckoe 3ansitue Ne 9
Ilnanupyemblie pe3yabTaThbl 0CBOeHUA yueOHoM nucuumiannbl: [14, OK 02, OK 06

W3ydeHue cBOMCTB KapOOHOBBIX KHCIIOT U CIOXKHBIX 3(pUpOB

Tema 2.10 YriaeBoanl
IInanupyemble pe3yabTaThbl 0OCBOeHHA yueOHo# nucuumiauHbl: 114, OK 02, OK 06

[Tonstue 00 yrneBomax. Kiaccuduxamms yrimeBomoB. MoHO-, OU- U IOJUCAXapuibl,
IIPEICTaBUTENH KaX 10 IPyIIbl YIIIEBOAOB. bruosiornyueckas poib yrileBOAOB, UX 3HAYEHUE B )KU3HU
YeJIoBeKa U O0IIeCTBa.

Momnocaxapuapl. CTpoeHue 1 ONITHYECKast H30Mepusi MOHocaxapuaoB. Mx kinaccuduxkanus no
YHCIly aTOMOB YIJIepoja U MpUpoie KapOOHUILHON IPYTIIIbI.

I'moko3a, crpoeHne ee MOJeKynbl M (usnueckue cpoiictBa. Tayromepus. Xumudeckue
CBOMCTBA INIFOKO3bL: PEAKLUU MO ABACTUIHON Ipynre («cepeOpsHOro 3epkana», OKHCICHHE a30THON
KHUCJIOTOH, TUApUpOBaHUE). Peaknuu IIIOKO3bI KaK MHOTOATOMHOTO CIHUpTa: B3aUMOJEHCTBUE
IJII0KO3BI ¢ ruapokcuaoM Meau (11) mpu koMHaTHOM TemnepaType U HarpeBaHUM. Pa3ianuHble TUIIBI
OporkeHus (CIIUPTOBOE, MOJIOYHOKHCII0E). I ITIoK03a B pupoie. buonorudeckas poib U IpUMEHEHHUE
r1toK03bl. DpyKTO3a Kak n30Mep ritoKo3bl. CpaBHEHUE CTPOEHUS MOJIEKYJIbl U XUMHUUECKHUX CBOMCTB
[IIOKO3bI U GpyKTO3bl. DPYKTO3a B IPUPOJIE U ee OHoIoruyeckast poib.

[Tento3sl. Pubo3a u nezokcupndos3a Kak mpeacTaBUTENH alba0neHTo3. CTpOSHHE MOJICKYIL.

Crpoenne nucaxapuioB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl. JIakTo3a n ManpTo3a
KaK M30MephI Caxapo3bl.

Obuee crpoenue nonucaxapuaoB. CTpoeHHne MOJIEKYIIbl KpaxMalla, aMHJ103a M aMHJIOTIEKTHH.
®duznyeckue CBOMCTBA KpaxMaia, €ro HaX0)KJI€HUE B MPUPOJEe U OHojorudeckast poib. [nukorex.
XuMmundeckue cBoiicTBa kpaxmaina. CTpoeHHe 2JIEMEHTapHOTO 3BEHA LIEJUTIOIIO3b]. BiausHue ctpoeHus
MOJIMMEPHON 1eNH Ha (PU3NYECKHE U XUMUUYECKHE CBOMCTBA IIEJLTIONO3bI. [ MApONIN3 1EUTI0I03bI,
00pa3oBaHMe CIIOKHBIX H(PUPOB C HEOPraHMUECKUMH U OpraHW4YecKMMHU Kuciotamu. Ilonstue o6
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IleJKe, BUcKo3e. HaxoxaeHue B mpupojie u Guosorndeckas
poaib 1eNI0103bl. CpaBHEHHME CBOMCTB KpaxMala U LEJUTI0IO03BI.

JleMoHCTpanuu

OO0pa3siibl YIIIeBOIOB U U3JIETTUHN U3 HUX.
3HAKOMCTBO C 00pa3iiaMu MOJIMCaXapuIoB.
Kontexnust BOJIOKOH.

JlaGopatopHoe 3ansaTHe Ne §
IInanupyemble pe3yabTaThbl 0OCBOeHHA yueOHo# nucuuniaunbl: 114, OK 02, OK 06

W3ydyeHne XMMHYECKUX CBOWCTB yIJIEBOJIOB.
-OmuoweHnue pacmeopog caxaposvl u marvmo3suvt K Cu(OH)2 npu Haepesanuu. O3nakomierue
¢ usuyecKuMU CEOUCMBAMU KPAXMALA U YeTI0NI03bl.

-ObHapysicenue Kpaxmana ¢ noMowblo KaueCmeeHHOU peakyuu 6 meoe, xiebe, uozypme,
mapaapute, MAKAPOHHBIX UZ0ENUSX, KDYNAX.

20



-Peaxyusa «cepebpanoeo 3epkana» enokosvl. Bzaumooeiicmeue 2nioko3vl ¢ euOpOKCUOOM
meou (1) npu paznuunvix memnepamypax.

-Ieticmseue ammuauno2o pacmeopa oxkcuoa cepebpa na caxaposy. ObHapysicenue 1aKmo3ul 6
monoxe. [eiicmeue tiooa nHa kpaxman. Habyxanue yennonosvt u kpaxmana 6 gooe.

Tema 2.11 AMUHBI, AMHHOKHCJIOTDI, 0€JIKH
IInanupyemble pe3yabTaThbl 0OCBOeHH yueOHo# nucuumiaunbl: 114, OK 02, OK 06

Knaccudukanus u nzomepus amuHoB. [lonsarue o0 amuuax. [lepBuuHble, BTOpHYHBIC U
TpeTuuHble amuHbl. Kilaccudukauus amMHHOB 1O THIIy YIVIEBOAOPOAHOIO pajuKaga WU YUCITY
aMHHOTPYII B MoJieKyJe. ['oMoioruueckue psiibl IpeaenbHbIX aTu(aTuieckux U apoOMaTHUYECKUX
aMHHOB, U30MEpHsI © HOMEHKJIATYpa.

AHunnHoBbIE Kpacuteny. [ IoHsITHe 0 CHHTETUUECKIX BOJIOKHAX.

[TosmaMu bl ¥ NOJIMAMHUIHBIE CHHTETUYECKHE BOJIOKHA.

[Tpumenenue u nonyuenre aMuHoB. [lonyuenue amunoB. Pabotsr H. H. 3ununa.

AmuHokuca0ThL. [ToHsTHE 060 AaMUHOKHCIIOTAX, UX KiIaccuukauus 1 cTpoeHne. OnTuueckas
U30MepUs O-aMUHOKHCIOT. HoMeHKIIaTypa aMHHOKHCIIOT. [[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCJIIOT U €€ npuuuHbl. Ilentunnas cBa3p. CUHTETMYECKHE BOJIOKHA: KallpOH, JHAHT.
Knaccudukanus Bonokos. [Tomydenne aMMHOKUCIIOT, UX IPUMEHEHHE U OMOJIOTHYECKask (PYHKITUS.

benxu. benmkn xak mpupoassle nommMepbl. [lepeudHasi, BTopuuHasi, TPETUYHAs U YETBEPTUYHAS
CTPYKTYpBl OenkoB. PUOpMILIApHBIE U TIOOYISIpHBIE OElKH. XUMHYECKUE CBOMCTBA OENKOB: TOpEHHE,
JIeHaTypaLysi, THIPOJIM3, KayeCTBEHHbIE (LBETHBIE) peakuuu. buonornyeckue (yHKuUH OENKOB, MX
3HaueHue. benku kak koMnoHeHT nuiy. [Ipobiema 0enKoBOro rojolaHus U MyTH €€ PEIICHNUS.

HyxnenHnoBble kuciioTsl. HykienHOBbIE KUCIIOTBI KaK IPUPOAHBIE onuMepsl. HykneoTuasl,
ux crpoenue, npumepbl. AT® u AP, ux B3auMOINPEBPALLIEHUE U POJIb ATOTO MPOLECCA B IPUPOJIE.
[Monstue JIHK u PHK. Crpoenne IHK, ee nepBuyHas u BTopruHasi CTpyKTypa. buocunres 6enka B
KHUBOH KIIeTKe. | eHHast nHKeHepus u Onorexnosorus. TpancreHHbIe (OPMBI PACTEHH 1 )KUBOTHBIX.

JleMoHCTpanuu

OxkpammBaHye TKaHEW aHWIMHOBBIMH KPAaCUTEISIMH.

OOHapyxeHre QYHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Helrpanuzanus menoyn aMHHOKHUCIIOTOM.

Heilitpanu3zanus KUCIOTbI aMUHOKUCIIOTOM.

Mopenu MOJIeKyJ BAXKHENIINX TeTEPOLUKIIOB.

Konnekuus reTeponuKIMIeCKuX COEAMHEHNH.

[elicTBre pacTBOpa NUPUIMHA HA UHIUKATOD.

Mopnens monexkynsl JIHK, nemoHcTpanuss npuHIuNa KOMIUIEMEHTapHOCTH a30THUCTBIX
OCHOBaHMH.

OO6pa31pl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHHUH U )KUBOTHBIX.

JlexapcTBa 1 mpenaparsbl, H3rOTOBJIEHHbBIE METO/IaMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

PactBopeHue OenkoB B BoAe M MX Koarymsuus. OOHapyxeHue Oenka B KypHHOM siilie U
Mouoke. Jlenatyparnus Oenka. LIBeTHbIe peakinu OEIKOB.

Tema 2.12 Brnosiorn4eckn akTuBHbIE COEIMHEHUSA
IInanupyemble pe3yabTaThbl 0OCBOeHHA yueOHo# nucuuniaunbl: 114, OK 02, OK 06

@epmentsl. [lonsTie o depmeHTax Kak O OMONOTMYECKHX KaTaIu3aTopax OEIKOBOW IMPHUPOIBL.
OcoOEHHOCTH CTPOSHHS M CBOMCTB B CPaBHEHWH C HEOPTAaHMYECKUMHU KaTanu3aTtopamu. Knaccuduxarus
¢bepmeHTOB. OCOOCHHOCTH CTPOCHHS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTb U 3((EKTUBHOCTb.
3aBUCUMOCTh aKTUBHOCTH (pepMeHTOB OT TemmepaTypsl U pH cpenpl. 3HaueHue ¢pepMeHTOB B
OMOJIOTUU U TPUMEHEHHE B IIPOMBIIIIIEHHOCTH.

Butamunel. Ilonsitue o Butammuax. HWx xmaccudukamus wu  obGo3nauenue. Hopma
notpeOieHuss BUTaMUHOB. BopopactBopumble (Ha mpumepe ButamuHoB C, rpynnsl B u P) u
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KUpOpacTBOpUMbIE (Ha npumepe BuUTamMMHOB A, D u E). ABUTaMHMHO3bI, TMIEPBUTaMUHO3bBl U
TMIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

['opmownsl. [loHsTHE O TOPMOHAX KaK OMOJIOTMYECKU AKTHBHBIX BELECTBAX, BHIMIOIHSIIOLINX
SHIOKPUHHYIO PETYJISALMIO )KU3HEAEATEIbHOCTU opraHnu3mMoB. Kiaccudukanus ropMOHOB:
CTE€POH[IbI, MPOMU3BOAHBIE AMUHOKHCIIOT, MOJHIECNTHAHbIE W O€IKOBbIE TOPMOHBI. OTAEIbHBIC
IIPEJCTaBUTEIIN: ICTPAIUOI, TECTOCTEPOH, MHCYJINH, aipECHATIUH.

JemoHCTpauMu

OO0pa3ubl BUTAMUHHBIX [IPENApaTOB.

[TotuBATaMUHBI.

Nnmroctpanuu ¢hotorpaduii KUBOTHBIX € pa3IHYHBIMU (POPMAMU aBUTAMUHO30B.

Tema 2.13 Xumus B ')KH3HH 00IIeCTBA
Ilnanupyembie pe3yabTaTbl 0CBOeHUs y4yeOHo#l aucuunmiaunbi: [11, 116, OK 02, OK 04,
OK 05, OK 09

XuMUSI ¥ TIPOU3BOJICTBO. XMUMUYECKas TPOMBIIICHHOCTh U XUMUYECKHE TEXHONOTHU. ChIpbe ISt
XUMUYECKON MPOMBILUICHHOCTH. Boa B XMMHUYECKON MPOMBIIUIEHHOCTH. JHEPrus Uil XUMUYECKOIO
Mpou3Bo/ICTBA. HaydHble MPUHIMIBI XUMUYECKOTO MPOU3BOJCTBA. 3alllUTa OKPYKAIOIIEH Cpelbl U
OoXpaHa TpyAa MpPU XUMHUYECKOM MNpou3BojAcTBE. OCHOBHbBIE CTaJMM XMMHUYECKOIO MPOU3BOJCTBA.
CpaBHeHuE POU3BOACTBA aMMHUAKa U METaHOJA.

XUMHSL B CEIIbCKOM XO3fAWCTBE. XHMMH3aLUs CEIbCKOIO XO3SICTBA M €€ HalpaBJICHUS.
Pactenuss m mouBa, MOYBCHHBIA MOTJIOMIAOIIMNA KOMIUICKC. YIOOpEHHS W WX KiIacCH(UKAIus.
XHUMHUYECKHUE CPEJICTBA 3alMThI pacTeHUi. OTpULIaTeIbHbIE NOCIEACTBUS IPUMEHEHHUS IECTULINIOB
1 60pr0a ¢ HUMHU. XUMHU3AIHsI )KHBOTHOBOCTBA.

XuMus u 3KkoJorusi. XUMHUYECKOe 3arpsi3HeHUE OKpyxKarouiei cpenbl. Oxpana ruapochepsl
OT XMMHYECKOTO 3arpsizHeHus. OXpaHa MOYBEI OT XUMHUYECKOTO 3arpsisHeHus. OxpaHa atMochepsr
OT XuMHYecKoro 3arpsiHeHus. OxpaHa ¢uopbl U ¢ayHbl OT XHUMHYECKOTO 3arps3HEHus.
buorexHonorus u reHHast HH)XEHEPUS.

XuMHs U TIOBCEJHEBHAsl XW3Hb uenoBeka. JlomamHss anTteka. Moromme W 4uCTAIIME
cpenctBa. CpeacTBa 00pbOBI ¢ OBITOBEIMU HaceKOMBIMU. CpeicTBa IMYHOM TUTHEHBI U KOCMETHKH.
Xumust ¥ num@a. MapKupoBKM YHNAaKOBOK MHILEBBIX W TMTUEHUYECKUX IMPOAYKTOB U YMEHHE HX
YUTATh. DKOJIOTHUS KUTUIIIA. XUMHS U TeHETUKA YeJIOBEKA.

4.2 O0beM yueOHON AMCUMILIMHBI M BUABI YU4eOHO0I padoThl

Buj yueOHoit padoThI O0bem yacoB

MakcumaiibHas ydeOHasi HATpy3Ka (Bcero) 156
Oos3aTesbHas yueOHasA Harpy3Ka (Bcero) 78
B TOM UUCIJIE:

JEKUNU 50
MIPAKTUYECKUE 3aHATUS 18
nabopaTOpHbIE 3aHATUS 10
CamocrosrenbHas pabora 78
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dopma TPOMEKYTOUHOU ATTECTALIUH:
1 cemectp — npyrue;

2 cemecTp — audpepeHunpoBaHHbIHN 3a4eT.

23




M NS

o N

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

S. HPUMEPHBIE TEMbI HHIANBU/YAJIBHBIX [IPOEKTOB ***

Posnb moanMepoB B COBpeMEHHOM aBTOMOOMIIECTPOCHHUH.

Amnanu3z npo0 Bozibl B pa3InyHbIX pailoHax ropoja Kemeposo.

BnusiHue aBTOMOOMIIBHOIO TpaHCIIOPTA Ha AKOJIOTHUIO TOpOo/ia.

HccnenoBanue BIa)KHOCTH BO3/lyXa U ClIOCOOOB €€ pPeryJIupoBaHusl.

HccnenoBanue BIUsIHUS OCH3MHOBBIX, JH3EIbHBIX, TA30BbIX aBTOMOOMIIEH Ha OKPYKAIOLIYIO
cpeny.

N3ydeHne coctaBa SHEPreTUYECKUX HAIIUTKOB U UX BJIMSHUS HA OPTaHU3M YEJIOBEKA.
HccnenoBanue (pu3nyecKux criocoOOB OUYMCTKH BOJIbI B IOMAIIHUX YCIOBUAX
UccnenoBanue pH-pacTBOpOB HEKOTOPBIX COPTOB MbLIA, IIAMIIYHEHd M CTUPaJIbHBIX
IIOPOIIKOB.

HccnenoBanme ®eCTKOCTH BOJIBI U CLIOCOOOB €€ CHUKCHHUS.

HccnenoBanue (pU3HKO-XUMHUECKUX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOJUTENCH.
Vox B NpojyKTax MUTaHHUS ¥ BIMSHUE €I0 HA OPraHH3M YeIOBEKa.

Onpenenenue kauyecTsa MeJa.

Koppo3us MeTannoB aBToMoOuUIIEH U CITOCOOBI €€ MPeayPEKIACHUS.

Omnpenenenue npumecei B BOJONPOBOAHOM BOJE.

BnusiHue ra3upoBaHHBIX HATUTKOB HA OPraHU3M YEJIOBEKa.

HccnenoBanue pa3iuyHbIX COPTOB 4ast U UX (PU3HOJIOIMYECKOE BO3/EHCTBHE HA OPraHU3M
YeJloBeKa.

BnusiHue mryma Ha 310pOBbE UeJIOBEKa.

KucnotHble ocaaku: uX Npupoa U NOCiIeICTBUS.

Bnusiaue metona 3aMopa)kuBaHUS HA Ka4€CTBO MPOJYKTOB IMUTAHMSL.

Bnusane nedunmta XMMHYECKUX AIIEMEHTOB Ha 37I0POBbE M BHEITHOCTH YEJIOBEKA.
AHanu3s cHera Ji1s OLIeHKH aTMoc(epHOro Bo3ayxa ropoga Kemepogo.
VYTI1€eBOAOPOIHOE TOILIMBO, €0 BU/Ibl U HA3HAYCHHUE.

BnusiHue MUKpO3JIEMEHTOB Ha OPraHU3M PacTEHUH.

W3ydeHue poau XMMUU YIII€eBOAOPOJIOB B CBAPOYHOM IIPOU3BOJICTBE.

Jlaypeatsl HobeneBckoii mpeMun B 00JaCTH XUMUH.

OuuncTKa ¥ UCIIOJIb30BaHUE CTOYHBIX BOJI.

AMopdHbIe BEIECTBA B TEXHUKE.

Onpenenenue cojepkanus Oesika B MOJIOKE.

BaxxHOCTB coneprkaHus kKejle3a B OpraHu3Me 4eI0BeKa.

N3ydenue coctaBa U CBOMCTB MUHEPAIBHOUN BOJBI.

HHE P83p8.6OTKa, O(bOpMHCHPIe U 3aluTa HWHAWBUAYAJIBHOI'O IPOCKTAa OCYIICCTBIIACTCA

coraacuo Ilonoxenus o MOpAAKE OpraHHU3alliH BBINTOJIHCHUA U 3alllUThl MHAWUBUAYAJIBHOTO ITPOCKTA

10

y‘{e6HBIM npeamMeTam, pa3pa60TaHHor0 u YTBCPKACHHOI'O FOCYI[apCTBCHHHM

npodeccnoHanbHBIM 00pa30BaTeIbHBIM YupexaeHneM «KeMepoBCcKkuil arpapHblil TEXHUKYM» UMEHU
I'.Il.JIeBuna (ot 17.03.2020 r).
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6. AH®OPMAIIMOHHOE OBECIIHEYEHUME OBYUEHUSI
6.1 YueOHO-MeTOIUYeCKOe oOecnedeHne y4eOHOH TUCIMIIINHBI

OCHOBHBIE HCTOYHUKHU:

1. boromosnosa, 1. B. Heopranuueckast xumus: yaeoHoe mocooue / boromonosa U.B. -
Mocksa: Anspa-M, UHDOPA-M, 2016. - 336 c. (ITPODPUnp) — (Cpennee mpodeccHOHATEHOE
obopazoBannme) —  ISBN  978-5-98281-187-5 /I D2BC «Znaniump. — URL:
http://znanium.com/catalog/product/538925 (nata oOpamenus: 06.05.2020). — Pexxum pocrymna: ass
aBTOPH3. MOJIb30BATENIEH. — TEKCT: AJIEKTPOHHBIMN.

2. WBanos, B. I'. Opranuueckas xumus. Kpatkuii kypc: yauedHoe nocodue / UBanos B.I'.,
I'eBa O.H. - Mocksa: KYPC, HULl UHOPA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2 // 3bC
«Znaniumy». — URL:http://znanium.com/catalog/product/912392 (nara obpamenus: 06.05.2020). —
Pexxum noctyna: uist aBTopu3. nojap3oBaresieid. — TeKCT: 3JIEKTPOHHBIN.

JlonoIHUTeIbHbIEe HCTOYHUKH:

l. WBuaros, A. JI. Xumus Boasl u MukpooOuonorus: ydyeOnuk / A.JI. MBuatos, B.U.
Mamnos. - MockBa: UTHOPA-M, 2018. — 218 c. — (Cpeanee npodeccruoHaibHOE 00pa3oBaHue). —
ISBN 978-5-16-006616-5. — // OBC «Znaniumy. — URL: http://znanium.com/catalog/product/951667
(mata oOpamenus: 06.05.2020). — Pexxum pocTyma: ansi aBTopu3. Mojib3oBaTeneid. — Tekct:
JJIEKTPOHHBIN.

HNuTepHeT-pecypcen:

1. Enunas xomnekuusi IludpoBeix oOpasoBarenbHbix pecypcoB — URL:http:school-
collection.edu.ru (ata obpamienusi: 06.05.2020). — TekcT: AIeKTPOHHBIA.
2. @enepanpHbIi  LEHTP HHPOpPMAIMOHHO-0OpazoBaTenbHbIX  pecypcoB — URL:

http://fcior.edu.ru (mata oopamienus: 06.05.2020). — TekcT: IEKTPOHHBIHA.
XUMHMKU W XUMUS: KypHal XUMHUKOB-3HTYy3uactoB — URL:http://chemistry-chemists.com
(mata obpamenus: 06.05.2020). — TekCT: 27IeKTPOHHBIH.

6.2 MatepuajibHO-TeXHHYeCKOe obecniedeHHe YU4eOHOI M CIMIIJIMHbI

MarepranbHO-TEXHMYECKOE U y4eOHO-METOMYECcKoe O00eClieYeHne pean3alli  OCHOBHOM
oOpazosarenbHOi mporpammbl cootBeTcTBYeT GI'OC CIIO mo cnetmansHoct 23.02.07 TexHuveckoe
00CITy)KMBaHKE M PEMOHT JIBUTaTeNe, CUCTEM U arperaroB aBTOMOOHJIEH.

1. YueOnblif kKabuHET ¢ pabourMU MecTamMH (T10 KOJIMUYECTBY) OOYUArOIIMXCS JIs 3aHSTHN yaeOHO-
HCCIIENIOBATENILCKOM U TIPOEKTHOM JIESTEIbHOCTBI0 M KypCcaMH BHEYPOYHOM JESTEIFHOCTH IO BBIOOpY
00y4aroImxcs.

2. Pabouee MecTo mpernojaBarens, OCHAIIEHHAS KOMIBIOTEPOM, JUIIEH3MOHHBIM TPOTrPaMMHBIM
obecriedeHeM W BO3MOYKHOCTBIO TIOJKITFOYEHUSI K HMH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHON —CETH
«IHTEpHED.

3. NudopmarmoHHo-OMOIMOTEUHBIHN TIEHTP ¢ pPabourMMU 30HaMH, 000PYIOBaHHBIMUA YHTATHHBIMA
3aJIlaM{ ¥ KHUTOXPaHWITUIIAMH, 00ECTIEYMBAIOIIIMI COXPAHHOCTh KHIKHOTO (hOHIA.

6.3 KoHTpPOJIb M OLICHKA OCBOCHHUSI M IPMMEHEHUs] YHHBEPCAJbHBIX Y4eOHBIX J1eilcTBHI
10 y4eOHOM JUCHHILINHE

KonTponb ¥ oneHka OCBOEHHS M TNPUMEHEHHS YHUBEPCAJIbHBIX Y4eOHBIX ACHCTBHH IO
y4eOHOMY IpEAMETY OCYIIECTBISETCS MPEroiaBaTelieM B MpoIlecce MPOoBeIeHUs YUeOHbIX 3aHATHH
U CaMOCTOSTENIbHOM paboThl OOy4arOIIUMXCS B paMKax TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOM
aTTeCTallUu.

B coorBerctBun ¢ Tpeboanusimu GI'OC COO noctukeHuEe YHUBEPCAIBbHBIX Y4E€OHBIX
NeCcTBUM MO yueOHOW TUCIUIUIMHE JTUYHOCTHBIX, METANPEIMETHBIX PE3YyIbTaTOB HE BHIHOCUTCS Ha
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UTOTOBYIO OIIEHKY oOydarommxcs. Ha ypoBHe ocBOeHHUs y4eOHOW IUCIMIUTUHBI OIEHKA JaHHBIX
PE3yJIbTaTOB OCYILIECTBIISIETCS C LENbIO BBIABICHUU AUHAMUKH JIMYHOCTHOTO POCTa 00YYaromIuXcs
MOCPEACTBOM HAOIIO/ICHUS M IOKYMEHTAJIbHO HE (PUKCUPYETCSI.

TpeboBanus Kk
pe3yJibTaTaM OCBOEHUS

OcHOBHBIE MOKA3aTeIN
OIIEHKH pe3yJibTaTa

dopmMbI U METObI

KOHTPOJISA M OLIEHKH
pe3yJabTaTOB OCBOEHMS

YueOHOro nmpeamera

JIMYHOCTHBIX (J'[I/I‘IHOCTHLIe, KOMMYHHUKATUBHbLIC YHUBEPCAJbHBLIC yqeﬁnble HeﬁCTBHﬂ)Z

JI'1 - chopmupoBaHHOCTH

— HaJIN4u€ BBIBOAOB U

- OOCHKa Ha6J'II-OI[eHI/I${ 3a

MHUPOBO33PEHUS], BBIPAXXECHU I, OTPAKAFOIINX [IOBEJICHUEM
COOTBETCTBYIOIIET0 COBPEMEHHOMY | MHUPOBO33pEHHE 00yUarOMXCsl, | 00yJaroImuxcs
YPOBHIO Pa3BUTHUSI HAYKH U COOTBETCTBYIOIILIEE
OOIIECTBEHHOH MPAKTUKH, COBPEMEHHOMY YPOBHIO
OCHOBAHHOTI'O HA AMAJIOTE KYNETYD, | pa3BUTHSA HAYKH U
a TaKKe pa3IMYHBIX (HopM 00I111eCTBEHHOU MPAKTUKH;
00LIIECTBEHHOTI'O CO3HaHus, — HajJguyue BBIpa)KeHI/Iﬁ B
OCO3HaHUE CBOET0 MECTa B peuH, XapaKTePU3YIOIIHX
MOJIMKYJIbTYPHOM MHPE OCO3HAHUE MeCTa
oOyuarolerocs B
MOJIMKYJIbTYPHOM MHPE
JI 2 — HaBBIKK COTPYAHUYECTBA CO | - IIPOSABJICHUE TOTOBHOCTH | —  OLIGHKA
CBEPCTHUKAMM, IETbMH MJIAJIIETO | K pa3JIMUYHBIM BUJaM HaOJIIOAeHUS 3a
BO3pacTa, B3pOCIbIMU B JeSATEIbHOCTH; IOBEACHUEM
o0Opa30BaTenbHO, 0011IECTBEHHO - IPOSIBJICHHE o0yyJaroImuxcst BO BpeMs
MOJIE3HOH, Y4eOHO- c(hOpMUPOBAHHOCTH 3aHATHIA;
HCCIIE0BATENIbCKOM, MPOEKTHOW U | KOMMYHHUKAIIUH C JIFOJIbMU —  OlEHKa
JIpYrUX BUAAX AEATEIbHOCTH pa3IMYHOrO BO3pacTa 1 HAOJTIOICHUS 3a
0OIIECTBEHHOI'O cTaTyca MOBEICHUEM
(YMeHI/Ie BCTYIIaThb B AUAJIOT, 06yqa[-o]_up1xc;[ B
OpPraHHU30BBIBATh U BKIIOYATBCA | 0OIIECTBEHHO-IIOIE3HOMN
B COBMCECTHYIO JACATCIBHOCTD, JEATEIILHOCTH,
apryMEHTHPOBATh CBOIO U —  OlEHKa
MIPUHUMATD YYKYIO TOUKY HaOII0IeHHs 3a
3peHus) IIOBEJICHUEM
o0ydJaronmxcs BO
BHEAYAUTOPHOMN
(IpoeKTHOI)
JeSATEeIbHOCTH;
JI 3 - npunsTHE U peanuzaius - OTHOIIIEHUE K —  OIICHKa
LIEHHOCTEMN 3/I0pOBOTO U YEJIOBEUECKOU KU3HU U HaOItoIeHus 3a
0e3omacHOTo 00pa3a KU3HH, 3JI0POBBIO KaK BBICIICH MOBEJICHUEM
MOTPEOHOCTH B GUZNIECKOM LIEHHOCTH; o0yJaromuxcs
CaMOCOBEPIIIEHCTBOBAHHH, - OCO3HaHUE

3aHATUAX CIIOPTUBHO-
O3)10p0BPIT€J'IBHOI>i JACATCIBHOCTBIO,
HCTIPUATHUC BPCAHBIX IPHUBBIYCK:

OTBETCTBEHHOCTH 32
COOCTBEHHOE 3/I0pPOBbE U
3JI0pPOBbE OKPYKAIOIINX;
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KypeHUsl, YIIOTpeOICHHsI aKOroJIs,
HapKOTUKOB

- OpraHu3aIus 1 (Kim)
ydacTue B MpO(PHUIaKTHUECKUX
MEPOTPHUITHIX

JI 4 - chbopMHpPOBAHHOCTH
9KOJIOTMYECKOT0 MBILIUIEHHUS,
[TOHUMAaHHUE BIIMSHUS COLUAIIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA
COCTOSIHME NTPUPOIHON U
COLIMAJILHOW Cpebl; MPUOOpETeHHE
OIBITA HKOJIOTO-

HaIIpaBJICHHOH JESITEIBHOCTH.

- IIPOSIBJIEHUE TOTOBHOCTH
K Y4aCTHIO B CAMOCTOSITEIIBHON
BHEAYJUTOPHOM U TBOPUYECKOU
JESATEIIBHOCTH;

- YMEHHUE Pa3yMHO
IJIAHUPOBATh U
OpraHU30BbIBATH CBOXO
JEATEIIBHOCTD C LENbI0
COOCTBEHHOT'O Pa3BUTHS

—  OIIEHKAa
HaOJIIOACHUS 3a
[IOBEICHHEM
o0yJarmuxcs

MeTal’[pe}lMeTHl)IX (KOMMyHHKaTI/IBHLIe, MO3HABATCJIbHbIC YHUBEPCAJIbHLIC y‘{eﬁﬂble

AeicTBUSA):

M 1 - ymeHue npoayKTUBHO
o01IaThCst U B3aMMO/JICHCTBOBATH B
MPOLECCE COBMECTHOM
JeSTeNIbHOCTH, YYUTHIBATh MO3ULIUU
JPYTUX YYaCTHUKOB JICATEILHOCTH,
3¢ dexTUBHO paspeniaTh
KOH()JIMKTBI

- IPOSIBJICHNE
c(OPMHPOBAHHOCTHU
KOMMYHHKAITUH C JIIOJIbMHU
Pa3IMYHOrO BO3pacTa u
00IIIeCTBEHHOIO CTaTyca
(yMeHHe BCTynaTh B JJHAJIOT,
OpPTaHU30BBIBATH U BKIIIOYATHCS
B COBMECTHYIO JICATEIILHOCTb,
apryMEHTHPOBAThH CBOIO U
MPUHUMATh YY)XKYIO TOUKY
3peHus)

- OLICHKA HAOIIO/ICHHMS 3a
IIOBEICHUEM
oOyuyarouuxcsi BO Bpemst
3aHITHUH,
CaMOCTOATENbHOU (B T.
4. YHUCJI€ TPOSKTHOM)
JEATEIbHOCTH;

M 2 - B1ageHHe HaBBIKaMH
MO3HABaTEJILHOU, yueOHO-
HCCIIEI0BATENIBCKONW U IIPOEKTHOM
JeITEILHOCTH, HAaBBIKAMU

- TOTOBHOCTB
WCIIOJIBb30BaHUS PA3IMYHBIX
BHI0B IT03HABATEIILHOM

JEeATEIbHOCTH JJIs1 PEIICHUS

— OIlCHKa HaOJIFOACHUS
3a oOydarolmuMucs mnpu
BBIMIOJTHEHUH  YU4EOHBIX
3aJlaHiii (B TOM YHCIIe

paspenieHus npooeM; y4eOHBIX 3a1a4 POEKTA);

CIIOCOOHOCTB M TOTOBHOCTH K — aHaums3
CaMOCTOSATEIbHOMY TTOMCKY BBICKA3bIBaHUM;
METOJIOB PEIIEHUS MTPAKTUUECKUX

3a/1a4, IPUMEHEHUIO Pa3INYHBIX

METOHO0B IMO3HAHUS

M 3 - rOTOBHOCTE M CIIOCOOHOCTL K | — MPOSIBJICHUE TOTOBHOCTH | — OIlCHKA
CaMOCTOSTECIIbHOU K CAMOCTOSITEILHOU HaOIIOACHUS 3a
UH()OPMAIIMOHHO- NO3HABATENBHON | HH(OPMAI[MOHHO- MOBEJICHUEM
NEeSATEeIbHOCTH, BKIIIOYAsl yMEHHE MMO3HaBaTeILHON o0yJaromuxcsi BO Bpems
OPUEHTHUPOBATHCS B PA3JIMUHBIX JIESTENILHOCTH, 3aHATHMN,

HCTOYHHKaAxX I/IH(i)OpMaLII/II/I

- YMEHHE OCYIIECTBIIAT
MIOUCK, 0TOOD, aHATTU3
nHpopmanuy B yueOHHUKaX,
CIPaBOYHMKAX, UHTEPHETE
HE0OXOIMMOM [T perIeHUs
KOHKPETHOU ITPAaKTUYECKOU
3a/1a4H;

CaMOCTOATEIIbHOMN (B
TOM 4YHCII€ TPOEKTHOM)
NESTENIBHOCTH;
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— yMeHue paboTarsb ¢
OO0JIBIIMMHU 00BEMAMU

nH(pOpMAaIHH;
IIpenmeTHbIX (JMYHOCTHBIE, KOMMYHHMKATHBHbIC, I03HABaTeJIbHbIe YHHBepcaJbHbIE
yueOHbIe 1elicTBHS)
IT1 - chopmMupoBaHHOCTH - (hopmupoBanue -OLIEHKAa  pEe3yJIbTaTOB
IIPEJICTAaBICHUM O MECTE XMMHH B IIPECTaBICHUN O MeCTe YCTHOTO U ITMCBMEHHOIO
COBPEMEHHOM HAYYHOU KapTUHE XUMHUU B COBPEMEHHOM OIIPOCOB;

MHpa; TOHUMaHUE POJIM XUMHHU B
(bopMHpOBaHUU KPYT0O30pa U
(bYHKIIMOHATIBHON IPaMOTHOCTH
YeJI0BeKa ISl PeLICHHUs
NPaKTHYECKHUX 3a]a4

HayYHOU KapTHHE MUDA;
MOHUMaHHE POJIA XUMHUH B
(bopMupOBaHNH KPYyro3opa u
(GyHKIMOHATIBHON
I'PaMOTHOCTH YeJIOBEKa JIIs
peIIeHHsI MPaKTHYECKUX 3a7a4

- OIICHKA BBIMOJHCHHUS
MPAKTUYECKOTO 3aHSTHUS;
- OIICHKA BBIMOJHCHHUS
1abopaTopHOTO
3aHATHS,

- OIICHKa COCTaBJICHUS
KOHCIICKTA;

-OIICHKAa BBITIOJTHCHUA
TECTOBBIX 3a/IaHHIA;
-OIICHKa  PE3YJIbTaTOB
perieHust 3a1a4

I1 2 - Bragenue

OCHOBOITIOJararomiuMu XuMH4€CKNMHN
IMOHATUAMU, TCOPUAMHU, 3aKOHAMU U

3aKOHOMEPHOCTSIMH; YBEPEHHOE
HOJIb30BaHNE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOU

- OBIIQJICHHUE
OCHOBOIOJIararoIuMHu
XUMHUYECKHUMHU TTOHSATHSIMH,
TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE I10JIb30BAHUE
XAMHYECKON TEPMHUHOJIOTUEN
U CUMBOJIUKOM

-OIICHKa  PE3YJIbTaTOB
YCTHOTO ¥ TTMCBMEHHOT'O
OITPOCOB;

- OIICHKA BBINOJIHEHUS
IMPAKTUYCCKOI'O 3aHATHSA;
- OLIEHKa BBIMOJIHEHUS
1a00paToOpHOTO
3aHATUS;

- OIIGHKAa COCTaBIICHUS
KOHCIIEKTA;

-OIICHKa BBIITOJIHEHU A
TECTOBBIX 3a/laHUI;
-OIICHKa  PEe3yJIbTaToB
peleHus 3agau

I1 3 - B1ageHre OCHOBHBIMU
MeToJaMu HayLIHOFO IIO3HAaHUA,
HCIOJIb3YEMBIMH B XUMUH:
HaOJII0JICHUEM, OIICAHUEM,
HU3MEpPEHUEM, SKCIIEPUMEHTOM;

yMeHue 00pabaThiBaTh, OOBACHSITH
PE3YNbTAThI IPOBEIEHHBIX OIBITOB U

J€J1aTh BBIBOJbI, TOTOBHOCTH U

CIIOCOOHOCTH MPUMCHATH MCTOIBI

ITO3HAHMS PU PELICHUN
MIPAaKTUYECKUX 3a1a4

- OBJIaJIEHHE OCHOBHBIMHU
METOJIaMU HAyIHOTO
MO3HAHUS; UCTIOJB3YEMBIMHU B
XHMUHN: HAOJIOACHHUEM,
OTMHMCaHUEM, U3MEPECHHUEM,
IKCIIEPUMEHTOM; YMCHHE
00pabaTeiBaTh, 0OBACHATH
Pe3YJIbTAThI MPOBEICHHBIX
OTIBITOB U JIENIaTh BHIBO/IBI,
TOTOBHOCTB U CITOCOOHOCTh
MIPUMEHSITh METO/IbI TIO3HAHUS
TIPH PEIICHUN TTPAKTHYSCKUX
3aa4y

-OIICHKa PE3YyIbTAaTOB
YCTHOI'O U MTUCBbMCHHOI'O
OITPOCOB;

- OICHKa BBbIITOJITHCHHUA
MMPaAKTUYCCKOT'O 3aHATUSA,
- OIC€HKa BBbIIIOJITHCHHUA

71a00paToOpHOTro
3aHATHS,
-OlICHKa  BBIMOJHEHUS

TECTOBBIX 3aJIaHUM;
-OlIEHKa  pe3yJIbTaTOB
pelIeHus 3a1a4
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IT 4 - chopMUPOBAaHHOCTH YMEHUS
J1aBaTh KOJINYECTBEHHBIC OLICHKU U
MIPOU3BOJIUTH PACUETHI 110
XMMHUYECKUM (OopMyiaM U
ypaBHEHHSIM

- YMEHHUE NMPUMEHSTH 3HAHUS
Ha [IPaKTUKE, YMEHUE
MPaBUIILHO MPOU3BOIUTD
pacueTsl 1o Gpopmyiam 1
ypaBHEHUSIM

-OIICHKa  PE3YJIbTaTOB
YCTHOTO U HCHMEHHOTO
OIIPOCOB;

- OIICHKA BBINOJIHCHHUS
MPaKTHYECKOTO 3aHSTHUS;
- OIICHKA BBINOJHCHHUS
1a00paTopHOTO
3aHSTHSL;

-OLICHKAa BBIITOJIHCHU A
TECTOBBIX 3aJIaHUII;
-OIlEHKa  pEe3yJIbTaTOB
pelieHus 3a1a4

I1 5 - Bmagenue npaBuinamMu TEXHUKU
0€30I1aCHOCTH IIPU UCII0JIb30BaHUH
XUMHUYECKHUX BEIIECTB

— OBJIAJICHUC ITpaBUJIaMU
TEXHUKHU 0€30I1aCHOCTHU IIpu
HUCITIOJIB30BaHNN XUMHNYCCKHUX
BCIICCTB

-OIICHKa  PEe3yJIbTaToB
YCTHOTO ¥ THCEMEHHOTO
OIIPOCOB;

- OIICHKA BBINOJIHEHUS
IMPAKTUYCCKOI'O 3aHATHSA;
- OIICHKA BBINOJIHEHUS
1a00paToOpHOTo
3aHATHS;

- OIIGHKAa COCTaBJIICHUS
KOHCIICKTA;

I1 6 — cpopmupoBaHHOCTH
COOCTBEHHOI ITO3ULIMH I10
OTHOIIECHHUIO K XUMHUYECKOHN
nH(pOopMaInY, TOTyJaeMon U3
pPa3HBIX UCTOYHUKOB

- (hopmupoBanme
COOCTBEHHOI MTO3ULIMH I10
OTHOIIEHHUIO K XUMHUYECKOH
nH(popMaInY, TOTydaeMon U3
pa3HbIX HCTOYHUKOB

-OIICHKa  PE3YJIbTaTOB
YCTHOTO ¥ TTMCBMEHHOT'O
OITPOCOB;
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