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i IyCTOHHUBEIN MHTEpEC.
" OK Q'fi.iraHmbBHBaTL COOCTBEHHYO JIeSITEIILHOCTD, BEIOUPATH TUIIOBBIC METOIB U CIIOCOGH

. BBIIOJHEHHS TIPO(QECCHOHATBHEIX 3a]1ad, OLCHHUBATh MX 3D (GEKTHBHOCTD M Ka9eCTRO.

{OK 3 Hpmma"rb pELICHHS B CTAHAAPTHBIX M HECTAHJAPTHBIX CUTYALIUSIX M HECTH 32 HUX

2 & : . .
1. OBIIASI XAPAKTEPUCTUKA ITIPUMEPHOU PABOYEN ITPOTPAMMBI

| YYEBHOM JUCIATIAHEI
TPiME b : «XHAMU SI»

o

b i 11, MECTO VYEBHON JUCHUIUIAHBI B  CTPYKTYpe OCHOBHOI
.00pa3oBaTeJbHOH HPOrPaMMBbI:

Yuebuas qucnummua « XumMasy SBISETCS 00S3aTeNbHOMN YacThio 06IIe06pasoBaTeIBHOTO KA
' OCHOBHOH 006pa3oBaTenbHOM IporpaMMel B cooTeeTcTBEH ¢ PI'OC Mo CHenraisHoCTsV :
: 19.02.03 "Texmomorug xneda, KOHAUTEPCKUX U MAKAPOHHBIX M3/IeTHit"
2 19.02.09 «TexHOIOTHS JKUPOB U KHPO3AMEHATEIEH

1 2.1IVTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOW AUCTTUIIIAHBL
Ocoboe 3HAYCHUE TUCIUILTHEA HMEET TPH (OPMUPOBAHAH M PA3BUTHH OGTIIMX KOMITSTCHIMH:

oK1

,HQHHM&TB CYIIHOCTE i, COLMANBHYIO 3HAYMMOCTb CBOEH OyayInel mpodeccr, IPosBIisTh K Hel

i g-noxpeGm‘enﬂMn

& OK 8 rCH.MOCT()S{TGJH:HO onpe,uenﬂ"rb 3axaqyu I'IpO(i)ECCI’IOHaJ'ILHOFO H TAYHOCTHOTO Pa3sBUTHS, 3aHHMaTBC$I ]

JIROI “IYBCTBO TOPZIOCTH . | }"Ba.)KeHPISI K HCTOPHH WU ,uocmmem/mM OTEUECTBEHHON XHMHYECKOH

chombsomnnem I/I_H(bOpMaHPIOHHO—KOMM}’HHKaLII/IOHHBIX TeXHOTOTUH,
OK 6./Pa6oTars B KOMTeKTHBE U KoMaHjie, 5QPeKTHBHO OBIIAaThCA ¢ KOJUIEraMy, pyKOBOJCTBOM

)

i
8 i
' i

1

caM006p33013aHneM OCO3HAHHO HJIaI-IHpOBaTB TIOBBIIIICHHE KBaJII/I(bI/IKaHI/IH

JIH‘IHOCTHLIX.

2, omg_ﬁo,c._:b ‘K. 'HEQJIOJ’IXCCHHIO o6pa301zaHp151 A TOBBIIEHUS KBanHQMKaunH B #30paHHdoil
o.rH,a;;LHoﬁ JEATEIIbHOCTA M OOBEKTUBHOE OCO3HAHWE POJIM XHMHUYECKHX 1<omnereﬂzmﬁ B

< ;-Jl;"rnn I[JI}I IOBBIIICHAS COOCTBEHHOIO HMHTGIUIEKTYAIBHOTO pPa3sBUTHI B BI:IOpaHHOI/I
) ,ccyIOHaJILHon I[@SITCJIBHOCTI/I :
"mcn{He pesyJILTaTbl

i Ocosnalonmn ce0st TPAXKIAHUHOM ¥ 3aIUTHHKOM BEJIWKON CTPAHEI

. IIpoaBJlﬂIomH_ AKTHBHYIO  TIPOXTAHCKYIO  ITO3UIHIO, IICMOHCTpI/Ipy}OH.IHH-
| TIPHBEPXKEHHOCTh ~ TIPUHIMIIAM  YECTHOCTH,  IIOPSHOYHOCTH,  OTKPBITOCTH.
| :5KOHOMHYCCKH aKTHBHBIM M yYaCTBYIOIIMH B CTYIEHYECKOM ¥ TE€PPHTOPHAILEOM

|*caMOyTIpaBIeHUH, B TOM WYHCIC HA YCIOBUSX JHOGPOBOIBYUECTBA, MIPOLYKTUBHO



|~ || B3aEMOZIEHCTBYIOMME ¥  YYACTBYIOIIEH B  JICATENBHOCTH  OOIICCTBOHHLL
- | opranmsarquit
| Cobmonarormuit HOPMEI IIPaBOLIOPS/IKA, CHENYIOIMHA HAeamaM TPakIatCKoro |
: g obmecTBa, obecreuenus OesomacHOCTH, mTpaB u cBOOOJ Tpakaad Poccum.
JfPB* | JlosutbHBI K yCTAHOBKAM M TPOSABICHWSM IIPEACTABHTENEH CyOKYIBTYD,
i | OTMHYAOIMHH MX OT IPYNI C JECTPYKTHBHBIM M JIEBHAHTHEIM IIOBEICHHEM.
|| lemouncTpupyroImil  HEIpHSITAE W OPeAYNPEeXKTArOlidil  COMMANIBHO OMACHOE
IIOBEJICHUE OKPYIKAFOITIHX
Sidul o TIposgBisromuit ¥ JEMOHCTPUPYIOMIUY yBaKEHHE K JIFOIIM TpyZa, OCO3HAIOIIUM
o |n JIP4% | meHHOCTB COGCTBEHHOrO Tpyna. Crpemsimuiics K HOPMUPOBAHHIO B CETEBOI Cpele
: ; JIYHOCTHO ¥ HPO(ECCHORATBHOI0 KOHCTPYKTUBHOIO IIH(MPOBOTO ClIea
_ _ JlemMoHCTpUpYIOMil IPHBEPKEHHOCTD K POIHOMN KyIBTYpE, HCTOPHYECKOH TTaMSITH
JIP'5% | Ha ocHoBe mOBBH K Popure, pomnoMy Hapoxy, mamoi pomumEe, IPHHATHEO
: | TPa/MIIMOHHBIX HeHHOCTE! MHOTOHATHOHATBHOIO napona Poccunm
| TIPOSBISIOH YBasKEHHE K JTIOJAM CTapIIero MOKOIEHHS] X TOTOBHOCTE K VYACTHED |
| ’BLQconnanL-HQﬁinomemee M BOJIOHTEPCKUX JIBUIKEHUSIX '
OcosHaromuii TPHOPHTETHYI0 LEHHOCTh JHYHOCTH YeJIOBEKa; YBaKAOIHT
'COOCTBEHHYIO H Uy’KYIO YHHKAIBHOCT B PA3THUHBIX CHTYALHSX, BO BCEX bopmax u
|\ BEIIaX esITeIbHOCTH. :
| IlposBrsmormumit u JeMOHCTPUpYOLIHit YBa)XXEHHUE K IPEICTaBHTEISIM pa3anH51x'
. |'BTHOKYIBTYDHBIX,  CONHAILHBIX, KOH(i)eCCI/IOHaJIBHBIX U MHBIX  IpyII.
5'ConpnqaCTHLm K COXPAaHEHHIO, IPEYMHOKCHHIO W TPAHCISIUIH KYJIBTYPHBIX |
| TPATMTIHE ¥ IEHHOCTEH MHOTOHAIMOHATBHOIO POCCHEICKOro TOCyAapCTBa
' - Cobmroparolnuit ¥ mpolaranIupyOIuit IpapmIa 3I0POBOTO U Ge30macHoro 06pasa |
é-)KyISHH, CIOpTa; MNPEeNyNpekTarOIMi OO0 INPEONOIEBAIOMMA 3aBUCHMOCTH < OT
|‘amKorons, Tabaka, NCHXOAKTHBHBIX BEIECTB, a3aPTHBIX UTp U T.I. Coxpawuomnm'
;]ICHXOJIOI‘HHQCKYIO . YCTOMYHMBOCTH B CHTYaTHBHO CJIOKHBIX HJIHA CT PEMETETBHO
| MEHSIOIIMXCS, CUTYaIHIX
| Baborsmmiics. o 3ammTe OKpYKarole Cpelbl, COOCTBEHHOM H  4UyXkoii -
| GezomacHOCTH, B TOM 9HCIe MHBPOBOI j
i_ﬂpQﬂBmomnﬁ YBaXXEHHUE: K BCTETHYECKHUM IEHHOCTSIM, OOIANArOIMUAN OCHOBAMI
| DETETHYECKOM KYIILTYPEL
; vaI/IH'PIM&IOI_HI/II‘/'I CEMEWHBIC IEHHOCTH, FOTOBBIA K CO3AHMIO CEMBU U BOCITUTAHUIC
; AETeH; ICMOHCTPUPYIOIMH HETPUATHE HACHIAS B CEMbE, YXOA OT POMHTEIBCKOT |

OTBCTCTBCHHOCTH OTKa3a OT OTHOIICHUH CO CBOMMH JETBMH W WX (bHHaHCOBoro
| comeprxanms .

’MP'_ 01 .I/IQ]EIOIIBSOBaHI/Ie pagmdrmmx BUZIOB IIO3HABATEIILHOM  JESITECIBLHOCTH U OCHOBHBIX

.cpan;eHIm O606HICHH5[ _CHCTeMaTH3alluH, BBISLBJIGHI/DI IIpI/I'—H/IHHO CJIG,Z[CTBGHHI:IX CBA3EH, noncxa
_’aHaJIQH B, (bopmympOBaHpm BEIBOJIOB) JIJIsSl PEIICHES [IOCTABICHHOMN 3a/1auM, TIPAMEHEHHE 0CHOBHBIX
METOZOB MO3HAHIIA (Haﬁmonemm HAYYHOTO OSKCIEPHMEHTa) VIS M3YYEHHS! PasiMuHEX CTOPOH
XHMM%CKHX 06’LSKTOB A TPONECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTE CTalKHBATBCS B

,,_MP 0;’2' Hc‘noanoBaHne pa3quHLD( HUCTOYHHUKOB VIS IONYYICHUS XUMHYECKOH HHGOPMAIHN, YMEHZE
Al ’oueum ee I[OCTOBepHOCTB ATISL JOCTEDKEHHS XOPOLIMX Pe3yJbTaToB B HPOQpecCHOHAIBHOMN C(;oepe

n npe,umemblx. .

,;I[PF (ﬁlbépop; 'pOBaHHO'CTI: .COOCTBEHHOHM MOSHIMM 10 OTHOLICHWIO K XHMHYECKOH HHBOPMALIH,
!'nomyci

102 ,flbo;pMHp'OBaHHocrr; IIpeIICTaBJIeHI/IH 0 MECTE XHMUK B COBPEMEHHOH HAYYHON KAPTHHE MEpPA;
mﬂne PO XUMHH B (DOPMHPOBAHHE KPYro3opa W (yHKIHOHANBHOMN TPaMOTHOCTH He/I0BEKa

5




j ,Bna,z[elme OCHOBOHOJI&I‘&IODIP]MI/I XUMHUYECKUME TOHSTHIME, TEOPUSIMHU, 3aK0Haw1 u
i 3aK0H§0MepHGCTﬁMH YBEPEHHOE TI0JTb30BAHIE XUMUYECKOH TEPMUHOIOIHER ¥ CUMBOIIKON; - g

< IR 04 BjIaICHUE OCHOBHBIMH METOJAMM HAy49HOTO IIO3HAHHUS, WUCIOIB3YEMBIMH B XI/IMI/IH

’%iHa6mQJIeHmeM ONMMCAaHWEM, M3MEPEHHMEM, IKCIEPUMEHTOM; yMEHHWE 00padaTeiBath, 00BS SCHSTH

"Pe3yIBTATE IPOBEICHHBIX OIBITOB U [I€NaTh BEIBO/EL TOTOBHOCTD H CIOCOOHOCTH MPHMEHSTH METO(b]
[O3HAHWMS IPK PEMICHUY MPAKTUIECKHX 3a71a4;
5 P OS ‘cOPMHPOBAHHOCTh YMEHHUS IaBaTh KOJIWYCCTBEHHBIE ONEHKH M IIPOM3BOIMUTEH pacqe THL TI0
-zmnmnecmw bopMyam u ypaBHEHHUIM;

HP 016; BIAJICHHE IPaBUIaMI TEXHUKU OE30IIaCHOCTH IIPH HCIOIH30BAHUA XUMIYECKHX BELIECTR!

(6}



2.COJIEPJKAHUE YYEBHOM JUCIAILINHEI

2.1.06beM yueOHOI JHCUMIVIMHLI H BUABI y9e0HOH padoThl

Bup yueoHo# patoThl

Oobvem uacos

MaxkcumanpHas yueOHass Harpyska (Bcero) 117
O0s3aTeapHast Ay JUTOPHAS yaeOHAas1 HATPY3Ka (Bcero) 78
B TOM YHCIIE:

MIPaKTUYECCKUE 3aHITH 24
KonTtpoisasle paboTa 6
IIpodeccrnoHabHO OPHEHTHPOBAHHOE COJEPKAHHE 8
TEOpETHUECKOe 00yUeHUe 4
[IpaxTrdyecKue 3aHATHS 4
CamocrosiTeibHasi padora ofyqaromerocs (Bcero) 39
Hrorosas arrecTanus B (popmMe KOMILIEKCHOT0 3K3aMeHa 3

¢ puenumauHoi DK 2 IlpakTuaeckas XuMus




Tifeckie pAGOTLL,

TOtEeM | R

: ; - : JaACOB
CAMO: ’QHTe.]Iuma paﬁo"ra oﬁyqalomnxca, uﬂnnnunyaﬁiﬁhm npoem* ; '
1 2) H Jmtmocn{mx
; ' 1 MeTanpe)JmeTnblx,
: NpeIMEeTHBIX
pe3yabLTaATOB,
(popMuEpOBaAHHKO
KOTOPBIX
S cocobeTByeT
3JIEMEHT MPOrpaMMbl
1 2 3
Pazpen 1. O0mast 4 HeOpranu4ecKasi XUMUs 56
Tema 1.1 Coaepixkanue yueOHOro Marepuasia 4

Xumus — HayKa o

BeIecTBax

1 Brenenne.Hayunnie MeToanbl Ho3HAHMS BeMeCTB W XHMHYECKHUX siBJIeHuit. Poib
9KCIIEpEMEHTA ¥ TEOPHH B XUMUH. 3HAUCHUE XUMHH Tpu ocBoeHuu npodeccuii CITO u
cnenuansHocTe  CIIO  ecrecTBeHHO-HAyuHOro  HpoQmiIss  HIPOQecCHOHATHHOTO
00pa3oBaHus

Cocrag BemectTBa. XuMudyeckue aeMeHTsl. Croco0bI CYHIECTBOBAHNS XUMUYECKIX
JIEMEHTOB: AaTOMBI, TPOCTHIE M CJIOXKHBIC BellecTBA. BemniectBa MOCTOSHHOTO H
IePEeMEHHOI0  COCTaBa. 3aKOH [IOCTOSHCTBA  COCTaBa  BeIIeCTB.  BermecTsa
MOJIEKYJIIPHOTO M HEMOJEKYJIpHOTro crpoeHus. CrnocoObl 0TOOpaskeHHs MOJEKYII:
MOJICKYJIIDHBIE M CTPYKTYypHBIE (DOPMYJIBI, IMAPOCTEP)KHEBBIE M MACIITaOHBIC
npocrpancrBeHHsle (Ctioapra — bpurneba) Momenu MoexyJ.

Msmepenue BemjecTBa. Macca atoMOB M MOJIEKYJN. ATOMHAs €IUHHIA MAacChl.
OtHOcUTeNbHBIE aTOMHAS M MOJIEKYJIsIpHAas Macchl. KOJIMUecTBO BEIIECTBA U €IUHUIIBI
ero U3MepeHHst: MOJib, MOJIb, KMOJIb. Uncno ABorajipo. Mossipaas Macca.

ArperarHbie COCTOSHMS BemiecTBa. 1Bepnoe (Kpucramimgeckoe u amopduoe),
KHUJIKOE W Ta3000pa3HOe arperaTHbIe COCTOSIHHS BEMIECTBA. 3aKOH ABOragpo H €ro
crencTrus. MomsipHBIH 06beM BEIIeCTB B razo00pasnoM cocTOSHUU. OO0beTHHEHHBIH
ra3oBbiii 3aKoH u ypaBHenue Meneneesa — Knanciipona.

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9




ONBITEL WILTOCTPHPYIONHE 3aK0H CO‘XpaHeHHﬂ MAcCh BeHIecrﬁ_.- e
-Habop: MOﬁﬁJIeH ‘ATOMOB : T MOIEKYJL.” HeKOTo BIE BemeCTBa KOJMYECTBOM B l"MbIII;,

‘Ouncria BemecTB (bHJIBTpOBaHI/IeM u

Jie Tek d50s

nepexpncrannnsaunen

CamocrosiTensnast pabora
BHOTeXHOIOTHS i TeHHAS WHKEHEpHst ~— TeXHOTOTHH XXI BEKA. Hanorexnonomﬂ KaKx

IPHOPHUTETHOE HAIIPABJICHUE PA3BHTHS HAYKHU K IIPOU3BOJZICTBA B Poccuiickoit (Dezzepaumr.

Tema 1.2
Crpoenue aToma

Copep:xanue yueOHOro MaTepuaa

1 AToM — caoxksasi 4acTHma. JlokasaTrenscTBa CIOXHOCTH CTPOCHHS aToMa:
KaTOJAHBIE U PEHTIEHOBCKUE Iy, PoTodQ(PEKT, paqoaKTUBHOCT, HIEKTPOIIU3.

ITmanerapras mozens aroma O. Pesepdopma. Crpoenme aroma mo H. Bopy.
CoBpeMeHHBIE IPEICTABICHUS O CTPOCHHH aroMa. Kopirycky sIpHO-BOTHOBOM J{yali3M
YaCTHUI MUKPOMHUPA.

Cocras aromHoro sigpa. HykioHsl: IpOTOHBI H HEHTPOHBL. M30TONBI B HYKIHIEL
Y CTORYUBOCTH sIEp.

daexTpoHHas ofemouka aromoB. [loHatwe 00 OJJEKTPOHHOM opOuTamm M
JJIeKTpoHHOM oOnaxke. KBawmToBRIe wwmcia: riaBHOe, opOuTamsHOE (IO06OUHOE),
MAarHUTHOE M CIHHOBOE. PacmpenencHue 3IEKTPOHOB IO 3HEPTETHYCCKUM YPOBHSIM,
HONYPOBHAM M OpOHMTalsIM B COOTBETCTBMU € NPUHIUIIOM HaWMeHbINEH 3SHepruu,
npunnunom llaymu w mpaswioM ['yEza. OnexTpoHHBIE KOHGHUTYPAIllHH aTOMOB
XMMUYECKUX HJIEMEHTOB.

BaseHTHEIE BO3MOKHOCTH aTOMOB XMMMYECKUX SIIEMECHTOB.

OnexTponHas KIacCHPUKayss XUMHIECKHX JIEMEHTOB: S-, p-, d-, f-a1eMeHTHI.

KonTpoasuas padora (Bxoanol KOHTPOJIb)
Hemoncmpayun: Gorosddexr. Monenn opduraneil paznuasoil GopMeL.
Jlabopamoprutit  onvim: Habmonenue CHOEKTPOB HCIYCKAHHMS W HOTJIOHMICHHS
COCJIMHEHNH XUMUYECKUX 3TEMEHTOB C MTOMOIIBIO CIEKTPOCKOITA.

CamocronrTeabHas pabora
CoBpemenHBIe MeTOJBI 00e33apakWRanws BOJBL. AuToTponus Metannos. Cunres |14-ro




somopona: |

“H. . Meénneneesa: OTKpLITI/Ie H. . Menneneessiv [TepitoiHaéckoro 3aKoHa.

Hepuo;mqecxnn 3aKOH H CTpOeHue aroma. L30TOmEBL CoBpemMeHHOE TOHATHE
' XHMHYECKOro anemMenta; 3akoHomepHocts . Mosmu. CoppemeHnHas bopmyIpoBKa
‘Ilepronuaeckoro-sakona. Iepuognueckas cHCTeMa U CcTpoenHne aroma. Pusmgeckuii

“|"EMBIC HOPSIIKOBOTO: HOMEPA DIIEMEHTOB,- HOMEPOB I'PYIINLI X IEPHOIA. HCPI/IOI[PITIGCKOC

M3MCHEHME  CBOMCTB - OJNIEMEHTOB: © pajHhyca aroMa; OJHEPrHH  HOHW3AINW,
SIIEKTPOOTPULATEIEHOCTH. IIpUYUHEI M3MCHEHUST METALTHYECKUX W HeMeTAIUIAYECKIX
CBOMCTB 3JIEMEHTOB B IPYIIIaX U IEPHOAX, B TOM YHC/IE GOJBITHX H CBEPXGOIBIIIHX.
Hemoncmpayuu: Pasmransie BapuanTsl TaGmums: [leproxmaeckoii cucTeMsr
xumudeckux syieMenToB JI. Y. Menneneena.

3nagvenue Ilepuommueckoro 3axona u IlepuouaecKkoil cHCTEMBbI XHMAYECKHX
snementoB JI. M. MenneneeBa qyisi pa3BUTHS HAYKH M OHAMAHUSA XHMHAYECKOI
KAPTHHBI MEPA.
HAemoncmpayuu: O6pasnp IPOCTHIX BEIECTB OKCHJIOB M THAPOKCHIIOB 5JeMeHTOB 111
HEepUOJIA.
JIaGopamoprviii  onvim: CpaBHEHME CBOMCTB IIPOCTBIX BEIIIECTB,
ruJipoxcuion snemenTos 11 neprona

OKCHIIOB H

Z[;&AHHQJIBHILG : J?I IOMenepa.) CHE3L XFMUKOB B Kapncpya nmocmme Kaqecha '

JIP 06, IIPOLFJIP .
MP 04,
OK 1-9

Camocrosrensnas pabora Xusus u nesrensrocts [V, Menerneesa.

«ITepuomyeckoMy 3aKoHy OyIyliee He IPO3UT Pa3pPyHICHHEM. ..

Tema 1.4

Copepixanne yuefHOro MaTepraia

Ctpoenne Benecrsa

1

Honsitae o xamudecxoii eszu. THIIE XUMIYECKIX CBS3CH: KOBAICHTHAS, HOHHAL,
METAITHYECKasi ¥ BOJOPO/IHAS.

Kopanenrnas xummdeckasi cBsisb. [lBa MexaHmsMa OGpasoBAHMS 9TOH CBA3M:
OOMEHHBIN U JIOHOPHO-AKIENTOPHBIA. OCHOBHBIE TTAPAMETPHI HTOTO THIIA CBSI3H: JUTWHA,
IPOYHOCTD, YIOJI CBS3HU MJIM BAJIEHTHBLINA yroi. OCHOBHbLIE CBOMCTBA KOBAJICHTHON CBSI3H:
HACBIIICHHOCTb,  NOJAPU3YEMOCTh M HPOYHOCTh.  DJIEKTPOOTPUIIATENBHOCT |
Kilaccu QuKaiys KOBaJCHTHBIX CBS3eH 110 3TOMY TPU3HAKY: IOJSpPHAas ¥ HemoJspHas

ITP6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9

10 .



‘patHoC: L“KOBHJIBHTHBD{CBHS@H u Kﬂaccmbmcanm v & ek

OﬂHHaprI hBo,uHLIe TPOMHBIE; - TIOJIy TOPHBIE: CTarer | -
: 3 ; i BTHMT“'T}IHOM** CBSI3H: _TOMH'HC . e A v
: (EHane@RHe'.f cnoﬁcmsa Bemech ‘¢ OTHMHU KpHCTaHHquCT(HMH i
o pemeTKaMH e - o— % 34 3 e i % el £ e
ol | Viomsas XHMHYEERAS ™ CBS3H. Kpamﬂm cuyqan KOBAJTEHTHOMN HOHﬂpHOH cman S ' S
. MexanusM 00pa3oBaHus HWOHHON = CBSI3H. MoHHble KpHCTAIUIHYECKHE pEeIIETKH |
Efb tor o g fpeo CBOMCTBA BEIECTB ¢ TAKMMHE KPUCTaJIIAMH. ;
W SR B . Meraiumgeckasi -XuMH4eckasi - ¢Bs3b. OCOOBIA  THII XHMHYECKOH  CBSI3H,
weliiiiie 5 sl sk Giedfe | CYIIECTBYIOIIHM -B MeTasUIax. ¥ CIulaBax. E€ oTIMuYMs M CXOACTBO C KOBAJIEHTHOM U
Ll L ol | moHHOM cBs3sMm: CBOMCTBA MeTANTHYECKOH CBsI3H. MeTauimdeckue KPHUCTANTAICCKUE
PELIETKM ¥ CBOMCTBA BEIECTB C TAKUMHE KPHCTaJLIAMH.

Bopoponmas xmmmdeckasi cBs3b. Mexanusm o0pasoBaHmsl Takoif cBs3u. Ee
KIIACCH(UKATIHSA: MEKMONEKYIApHAsS M BHYTPUMONEKYISPHAS BOJOPOIHBIE CBS3H.
MonekyspHble KPUCTAIMYECKHE DEINeTKH IS 9TOr0 THIA CBs3H. Dusmaeckue
CBOMCTBA BEIIIECTB C BOJOPOIHOM CBA3BIO
Hemoncmpayuu: Mogenu MOJIEKYN PasiMYHON apXUTEKTyphl. MOJEN# U3 BO3MYIIHEIX
ITApOB IPOCTPAHCTBEHHOTO PACIOJOKEHHS SP-, Sp>-, SP°- THOPHIHBIX OPOHTAIEH.
Mogenu KpuCTaIIMYECKHX PEMIeTOK pasnudHoro tuma. Mogemn momexyn JJHK u
benka.

- CamocronTensnas pabora - #

ITmasmMa — 4eTBepTOE COCTOSHHE BEIICCTBA. AMOPQHBIE BEIECTBA B IPUPOJE, TEXHHKE,
OBITY.

Oxpana oKpyKaroLlei Cpepl 0T XMMHYECKOT0 3arpsa3nenus. KolmyecTBeHHbIE
XapaKTePUCTHUKH 3arPA3HEHHs OKpY-Karomel cpesl. Ilpumenenne TBepaoro u
razoobpasmoro oxcuaa yriaepoaa (IV). 3amura 030HOBOTO 3KpaHa 0T XHMHYECKOTO
sarpasuenysd. [ pybogucnepeHsle CHCTEMEBL, UX KiIaccuDHKanus 4 HCIIOIb30BAaHUE B
npodeccroHambHOH AesTensrocTH. KocMeTHdeckue remm.

[Ipumenenue cycnensuit ¥ oMyJIbCHH B CTPOHTENLCTBE. MuHepasisl ¥ FOPHBIE HOPOJIBI KAK i
OCHOBA JTUTOCHEPEL S
Tema 1.5 Conep:xanme yueOHOro MaTepuaﬂa P

[Eonumepni I | Heopranmyecxue mosumepsl. [lonumeps: — OpocThie BelecTBa ¢ aTOMHOM KpHcTai-
JMYCCKOM PELIETKOM: aAJUIOTPOIHBIC BHAOM3MEHEHHUS yriepoaa (anmas, rpadur, kapOun,

ITP6 02,
JIP 06, JIP 04, JIP 9*

MR | i |




' uenoqequro c:rpoeHmI ‘HOJH/IMCpLI = CJIO)KHBIC BeHIeCTBa c aTOMI}OIfI.HPﬁ 02
HP 06 HP 04_;J1P 9,* L ' ‘ .
B T L e

- KPHCTANIMIECKOM ¢ PEIHETKOM: + KBApI, ' KPEMHE3eM (IMOKCHIHBIE COETHHCHMS
KPeMHUS), ‘KOPYHI{ (OKCHJ{ ATFOMHHES) U -alFOMOCHIHKATE! (IIOJeBbIe MIATHL, CIIOA,

“KaoJmH). MuHepaibl u ropabie mopoasl. Cepa miactadeckas. MunepanbsHOe BOJIOKHO

— acbecr. 3HAUCHHEC HEOPraHWYECKUX IPUPOIHBIX IIOJMMEPOB B (bopMHpOBaHpm

| OJTHOM M3:T€0IOTHIECKIX 000I0UeK 3eMITH — JTUTOCHEPEL.

Oprasngeckue mommepbl: Cr1ocoOsl X MIOJIYYEHUSI: peakuu nonHMepnsauHH "
peaxmuu monuKoHAeHcAH. CTpyKTYphl IIOJIMMEpPOB: JIMHEHHBIE, PAa3BETBICHHBIE H
npocTpaHcTBeHHBIE.  CTPYKTYpHpOBaHME IIONMMEPOB: BYJIKAHU3AIMs KaydyKOB,
nyOeHye 6eNKoB, OTBEPIKICHUE ITOJIMKOH ICHCAITMOHHBIX ITOJTHMEPOB.

Krnaccudukanms moImMepoB 10 pa3IugHbIM IPA3HAKAM.

Hemoncmpayuu :Konneknuy IiacTMacc, KaydyKoB, BOIOKOH, MHHEPAIOB U TOPHBIX
TIOPO/I.

MuHepanbHOe BOJIOKHO — achecT — | m3fenus: u3 Hero. Mozenu Molekyl OeKoB,
JIHK, PHK.

Jlabopamopnvle onevimpr: O3HaKOMIEHHE ¢ 00pasmaMy IIIACTMAcCC, BOJIOKOH,
KaydyKoB, MUHEPAJIOB M TOPHBIX 1Opoj. IIpoBepka miacTMacc Ha 3IIEKTPAYECKYIO
OPOBOJUMOCTE, TOPIOYECTh, OTHOIIEHHWE K pPacTBOpaM KMCIOT, MIeIodYed H
oxuciureneit. CpaBHeHUe CBOMCTB TEPMOPEAKTUBHBIX ¥ TEPMOIUIACTUYHBIX IJIACTMACC.
[lonygenne HUTEN M3 KAIPOHOBON MU JIABCAHOBOM CMOJIBL.

OOHapy)xeHue XJI0pa B MOJIUBAHUIXIIOPHIIE.

CaMocTOATEIbHAN paﬁoTa Du3nIecKue U XUMHYECKHE XapaKTECPUCTUKU HEKOTOPHIX

ITOJTEMEPOB. 3HaueHne u INIPUMEHEHHEC ITOJIMMEPOB B TEXHHKE, B 6BITy, Ha TIHIICBBIX
TIPENIPUATHAX.

Tenia 1.6
JncnepeHble CHCTeMbI

Copepxanie yae0HOT0 MaTePHAJIa

1

Iomsithe ¢ aucHepeHbIX cHereMax. Kiaccupukanysi JHCIEPCHBIX CHUCTEM B
3aBHCHMOCTH OT arperaTHOTO COCTOSHUS JUCIICPCHOHHOM CPeIbl U TUCIepcHOH ¢assl, a
TAKXKe IO pasMepy ux uactuil. I'pyboaucriepcHble CHCTEMBL: SMYJILCUK M CYCICH3UU.
TOHKOIHCICPCIBIC CHCTEMBI: KOJUTOH/IHBIC (30JIM M TelH) ¥ HCTHHHBIC (MOJICKYJISIPHBIC,

I1P6 02,
JIP 06, JIP 04, JIP 9%
MP 04,
OK 1-9
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' som m3HaquHe renenq;f
e "MEZ[I/II[PIHCKI/IG KUOMCTE"ICCKHG I“EJIH CI/]HEPGSHC Kakx . Q)aKTOp, OIIpeI[eJISIIOII[HI/I CpOK

'pr'aun%aﬁm xcmaon MaTepHH Bnonomqecme Tniiese,

TOTHOCTH ‘IPOIYKIIAA ‘Ha OCHOBE ‘Teneil: -CBepTHBAHAE KPOBH KAK -OHONOrAYECKH
CHHEPE3HC, Ero 3HaueHHe.

Hemoncmpayuu: Buist IUCTIEPCHBIX CHCTEM M HX XapaKTepHbIE IPU3HAKH.
ITpoxeoxmenue. oyda cBeTa 4Yepe3 KOUIOHWAHBICE M HMCTHHHBIE pacTBOPBI (3 dexT
Tunnans). : ;

JIabopamopnvie onvirmpl: 110TydeHnE CyCIEH3UHA cepm U KaHH(OITH.

ITonmyuenne HMyIbCUU PACTUTEIHHOTO Macia U GeH30a.

ITonxygenue 30ms kpaxmana. [lomydgenue 30511 cepsl H3 THOCYIb(aTa HATPHSL.

-~ [ 1IP6-02,-

| 7P 06, JTP 04, JTP 9*
‘| MP 04, B

OREg-  io

CamocTosTeibHas padora
3HavyeHue U NPUMEHEHNE IUCIEPCHBIX M KOJUIOMIHBIX CHCTEM B IIPOHM3BOZCTBE IHIIEBBIX
IIPOAYKTOB, B KM3HEIEATEIIEHOCTH YEJIOBEKA.

Tema 1.7
XuMu4yecKue peaknun

Copep:xanye y4eOHOro MaTepHasia

1

Knacendukamusi XUMHYECKHX peakuuil B OPraHHYECKOll W HeOPraHHYeCcKOH
xumvuu. Jlomatwe o xwmMmudeckoit peakium. Peakmum, waymue 06e3 H3MEHEHHS
KaueCTBEHHOI'0 COCTaBa BEINECTB: AIIOTPONM3AIUs U H3oMepr3anus. Peakuuu, uynpe
C HM3MCHCHHMEM COCTaBa BEINECTB: II0 YHCIY M XapakTepy pearupyromux u
ofOpasyromuxcss BeIEecTB (pa3lIodKEeHUs, COCIUHEHHUS, 3aMellenus, oOMeHa); IIo
U3MEHEHUIO CTENEHEeH OKHCICHHUS JJIEMEHTOB (OKHCIMTEIEHO-BOCCTAHOBUTEIBHEIC U
HEOKHCIIHTEILHO-BOCCTAHOBHTENBFHBIE PEaKIUM); 10 TeIIoBoMy 3(dexrty (3k30- U
3HZOoTepMuYecKue); no (Pasze (roMo- ¥ reTepOreHHbIe); M0 HaNpaBleHuIo (00paTuMbIe 1
HeoOpaTuMBIe); IO  HCHONB30BAHUIO  Karaum3atopa  (KaTaTMTHYECKHE U
HeKaTATMTHIECKHE); TO MeXaHu3My (paiKabHbIe, MOJIEKYJISIPHBIC U HOHHBIE).
[Hemoncmpayuu: llpeBpamenue kpacHoro ¢ocdopa B Oenblif; KHCIOPOZa B O30H.
Monenu Oyrana u n300yrana. [TonyueHne KMCIOpPOAA U3 IEPOKCUIIA BOJOPOJIA B BOJBI;
Jerujparamnys TaHona.

Henouka npespamenuit P ~ P2Os ~ H3POu; cBolicTBa YKCYCHOH KHMCIIOTBI, pPEaKIUu,
uaylme ¢ obpa3soBaHHEM OCaJiKa, ra3a W BOJAbI, CBOMCTBA METAlJIOB, OKHCIIEHME
QILJCTH/A B KHCIOTY M CIIUPTA B aJlbAer UL,

ITP6 02,
JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9
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: pasnoncema: Sraroia, Kannnﬂmr een:mpm 6nxp0MaTa aMMOHH}I) " 31<30TepMqucme
Ha " HPAMEPE PeaKIii coeﬂHH:emm ‘(oGecrBeumBanme GPOMHON - BOIE 1 - pacTBOpa
HePMAHTAHATA KalHs STHICHOM; TAIICHHE U3BECTH H 7p.). B3aI/IMOI[eHCTBPIC IIUHKA C
'PacTBOpayMH’ COJITHOH W 'CEpHOM KHCIOT MHPH PasHEIX TeMIeparypax, PA3HBIX
' KOHIICHTPAIHSAX COJITHOM KHUCIIOTHL; PaslioKeHHe TEPOKCHIA KHCIOPOAa ¢ TOMOIIBIO
| oxcuza maprasiia (IV.), xaramassl CEIPOTo Msca H CHIPOTO KapTo(eis.

- BaammoyieiiciBue. UHKA:. PA3THYHON . TIOBEPXHOCTH (IOPOLIKA, IBLIH, TPAaHyN) C
*| kucnoroil. CKOpOCTh XMMHYECKHX peakumii. [IoHSTHE 0 CKOpoCTH pEaKIuii.
CKOpoCTh TOMO- M TeTepPOreHHOM peakiuu. DHeprus aKTHBAIHH.

®axTopsl, BIUSIONHIE HA CKOPOCTH XMMUYECKOH peakuwu. [Ipuposa pearnpyrommx
BemecTs. Temneparypa (3akon Bant — Todda). Konnenrpamus. Katammsatopst u
KaTaju3: IOMO- M TETCPOTCHHBIH, WX MeXaHu3Mbl. DEpMEHTHl, HX CpaBHEHHE C
HEOPraHWYECKUMH KaTalu3aTopamMu. 3aBUCHMOCTh CKOPOCTH PEaKIHii OT IIOBEPXHOCTH
COIIPUKOCHOBEHUS PEarupyIOIHX BEIIECTB.

ObpaTuMocTh XHMHYECKHX peaxumii. XuMmudeckoe pasHOBecwe. [loHstme o
XUMUYECKOM PABHOBECHH. PaBHOBECHBIE KOHICHTPAIMHA. J[HHAMHYHOCTD XHMHYECKOTO
paBHOBecHs. (DAKTOPBL, BIMSIONIME HA CMEIIGHHE DABHOBECHS: KOHIEHTPAIMS,
Aapienue, remieparypa (mpunnun Jle Ilarense). =
Hemoncmpayuu: Mopens «xumsmero cnos». CMenienne paBHOBECHS B cucTeMe: Fe’+
+ 3 CNS™ <—> Fe(CNS)3; oMBIICHHE JKHPOB, PEakiliyi 3TepH(pHKaIHT. 3aBHCHMOCTD
CTEIEHH DJIEKTPOIUTHYCCKOM JUCCONMALME YKCYCHOH KHCIOTHI OT pa30aBleHHS.
Cpasuenue cpoiict 0,1 H pacTBOpOB CepHON M CEPHMCTOM KHCIOT; MypaBbHHON
YKCYCHO# KHMCIIOT; THIPOKCHJIOB JIUTUSI, HATPUS U KaJIkis
JHabopamopuysie onsumyr: Tlonyuenue KUCIOPOJA PA3NOKEHUEM TIEPOKCHIA BOJOPOIA
u (wm) nepmadranara xamms. Peakuwn, waynme ¢ obpa3oBaHHeM 0CaKa, ra3a MM
BOJIBI JUUISI OPTaHUYECKHX B HEOPTAHHIECKHX KHCIIOT.

CamocToarenbHas pabora
IIprmepsl XUMEYECKUX PeakIuii B XUMHYIECKO# 1abopartopun, B GBITY, Ha nponsBoz[che B
TIPHPOJIC H T.




B
n,

(HCCONAATIHN. MequnsM zmccoﬂnamm BemeCTB ¢
TATIaMY, XAMAUECKUX CBA3CH. Bima | PYCCKHX YUEHBIX B PA3BUTHC
| Ipe/CTaBICHIH! oﬁ'-‘aneKTponHaneCKOH -auccorpanud. OCHOBHBIE ITOJIOKEHUS TEOPUH
- DJICKTPOJIUTHYECKO] Tucconuanuu. Crenens SIeKTPOTMTHIECKOH THCCOIMAIINN 1
“(baxTOpHI ee 3aBACAMOCTH. CHIIBHEIE H CPEIHAE QJIEKTPOJIHATEL
Hucconmanus Bomsl. Bonoporsiit mokasarerns. Cpejia BOJHBIX pacTBOpPOB

‘| ‘BuexTpoIITOB: Peaknun o6MeHa B BOJHBIX PACTBOPAX HJIEKTPOIATOB.

- 'mpposms xak o0MenabHi nmponece. HeoGpatuMblii THAPOIA3 OPraHUYeCKHX 1
HEOPraHu9eCKUX COCTUHEHMH U €0 3HAUYCHUE B IPAKTUIECKON JESTENbHOCTH
genoBeka.O0parumblif Tuapoims coneit. Crynenyarsiit rumpomms. [IpakTageckoe
IPUMEHEHUE TUAPOIH3a. I uiapoms oprasudeckux BeinecTs (6ENKOoB, JKUPOB,
YFIIEBOJIOB, TIOJIMHYKIIEOTH 10B, AT®) 1 ero 6uoiornyeckoe u mpakTUIeckoe 3HAYEHHeE.
Owmpinenne sxupoB. Peaxiwst srepuduranum.

Hemoncmpayuu: ViaaukaTopsl 1 H3MEHEHHE UX OKPACKH B PA3HBIX CPE/Iax.
CepHOKHCIIBIH U (pepMEHTATHBHBIN THAPOIH3 YIIEBOOB. I uapomms KapboHATOB,
Cynb(aToB U CHIMKATOB MIEIOYHBIX META/UIOB; HUTpaToB cBuHNa (II) mmm muHKa,
XJIOpHIA AMMOHHSL.
Habopamopnoiii onvim: Xapaxtep JUCCOLUANMA PA3TUMYHBIX THAPOKCHIOB.
Hemoncmpayun: CpasHenne 51eKTPOIPOBOIHOCTH PACTBOPOB HJIEKTPOJIHTOB.
CwmenieHue paBHOBECHST JUCCOLHAIUY CIAOBIX KHCIIOT.

3aMMO/ICHCTBHE paCTBopH'remn paGTBopeHHOI‘O BEIIECTRA. PaCTBopm\mCTb BemeCTB. e S

: ~G110¢§6L & LipaJKekumHu' HTPALFT paCTBOpOB Maccofsaﬂ Boiis paCTBopeHHoro OR-10- .

I1PG' 02
HP 06, P 04 J]P 9*

}MP 04,

IIpaxrnuecxoe 3ansarue Ne2

HpI/II' OTOBJICHUE PaCTBOPOB pa3IMYHbLIX BHJIOB KOHICHTpaHH.

CamocrosTensrasn pabora

PactBopsr Bokpyr mac. Tumbsl pactBopoB. Boma kak peareHT M cpefa UIS XUMHYECKOTO

nporecca. JKusup u gesrensuocts C. Appenuyca.

BI(HaJl OTCHECTBCHHBIX YYCHBIX B

Pa3BHUTHE TCOPUH BJIeKTpOJII/ITI/I‘{eCKOFI JAUCCOHHaI M. VcrpaHeHHe KECTKOCTH BOIBI HA

IPOMBIIICHHBIX IPEAIPUSITHIX.

Tema 1.9

Copepsxanie yueGHOro Marepuaia

TIP6 02,

1



: BCHIeCTB OKHCHHTCJ]I)HBI@ I/I BOCCTa‘HOBHTCJIbHLIC CBOMCTBa HCMCT&JIJ'IOB == HﬁOCTB]X

HEBIICH (O‘DpHHaTeJIBHOH) @renenn OKHOTEHEA. Oxncmrenmm’e cBofiCTBA Bem;eCTB
| 00pasoBAHHEIX ~BIEMEHTAMIT B Bmcm:epl (IIOJIO)KI/ITCJIBHOI/I) _CTeneHn oxcncnemm
OKHCITHTENEHEIE - - BOCCTAHOBATENBHEIE - CBOMCTBA BEIIECTR, 06paBOBaHHI>D(
SIEMEHTAMH B IPOMEIKYTOUHBIX CTETICHSX OKUCIIEHNIS,

Kaaccupuxanus - OKHCIHTEIHHO-BOCCTAHNOBHTENbHBIX  peaknuil.  Peaxiun
MEXaTOMHOLO M - MEXMOJIEKYJSIDHOTO  OKHUCICHUS-BOCCTAHOBICHUS.  Peaxiuu
BHYTPUMOJIEKYJIPHOTO ~ OKHCIECHHS~BOCCTAHOBNICHHS. Peakilid  CaMOOKHCIIECHHSI-
CaMOBOCCTAHOBJIEHHUS (IUCIIPO- IOPIMOHUPOBAHKS). :

Mertoxbl cocTaBieHus ypaBHEHHH OKHCIUTENTBHO-BOCCTAHOBUTETBHBIX PEAKIHH.
Meroxn onextponnoro Gamanca. Biwsmme cpembl Ha TPOTEKaHWE OKHCITHTETHHO-
BOCCTaHOBHTENBHBIX IPOIECCOB.

HAemoncmpayuu: OxuciutenbHble CBOMHCTBA a30THOM KHCIOTHL OKHCIHMTEIHHBIE
CBOMCTBA AUXpOMATA KAJIU.

Hemoncmpayuua: BoccraHOBIEHHE JUXpOMATA KAIHSI IMHKOM. BOCCTAHOBIICHHE
oxcuza meu (II) yrmem u Bomoponom. Boccranosienne quxpoMaTa Kalust STHIOBEIM
CIIHPTOM.

Jabopamopnsie onvimpi: BzaumopeiicTBre METaNIOB ¢ HEMETAUIAMH, a TAKKe C
pacTBOpaMHU COJICH M pACTBOpaMM KHCIOT. BaammoelicTBre cepHoil W a30THOH KHCIOT
C MEIBIO.

OxucurenbHble CBOHCTRA EPMAHTAHATA KATHS B PA3IMUHBIX CPEiax.

. ‘OKﬁCMTCHH W BOCCTAHOBUTEN I, BOCC’I"&H’GBI/ITCJIBHBIG CBOI‘/’I TBA NETAILIOB = anCme ‘

JIP: 06 J]P 04, JIP"

XuMu4ecKkue HCTOYHHKH TOKA. DJICKTPOAHBIC NOTEHIMANLL PsJ CTAHJAPTHBIX
OJIEKTPOJHBIX NOTCHUMATIOB (JNEKTPOXUMMYECKUH PpsiJi HANDPSOKEHHH METaIoB).
lanpBanngeckue SMEMEHTH! W MPUHIANE UX paboThl. COCTABICHWE TajbBaHHIECKIX
onementoB. OOpasoBaHue TaIbBAHMYECKHX I1AD [PU XHMHYCCKHX IIPOLIECCAX.
lampBanideckne 51EMEHTE], TPUMEHSEMbIC B JKH3HH: CBHHIOBAS AKKYMYISTODHAT
Oarapest, HUKe/Ib-KaIMHEBbIe GATAPEr, TONIMBHbIC HTeMEHTEL.

JJIeKTPO/IN3 PACIIABOB H . BOXHBIX PACTBOPOB 3JEKTPONHTOB. IIpomeccs,
IPOUCXO/IAIINE HA KATOJAC M aHOME. YDPaBHEHHS SIEKTPOXUMHUYECKHX IPOIECCOB.
ONEKTPOJIM3 BOJHBIX PACTBOPOB C HHEPTHBIMH BIEKTPOJAMH. DIEKTPOIH3 BOJHBIX

PACTBOPOB C pACTBOPUMBIMH J3JIEKTPOIAMH. HpaKTH‘-ICCKOC NPUMEHEHHUE DIICKTPOJIM3A.

16




i HZIIPOI/IBBOI[CTBB. aIIIOMHHHH“BJleKTpOHHTH‘ICCKOC HOJIY‘IBHHC I/[’pa(b'HHHPOBaHHe MC)IPI

Kaaccnpuxauus - -
pemects. [lpocrerie

" pemiecrBa

Conepixanie yaeGHoro ! maTepuasa

t

1 oY

- Knaccupuxanusi HeopraHHIecKux BemecTB. Hpocrme U CIIOXKHBIC BemeCTBa
Oxcuipl,  ux kiaccubukarus: ['uapokcunsl  (OCHOBAaHUS, KHUCIOPOZACOAep Kaliue

" | xucnoTHI, aM(po- TepHEIe THApoKcHIB): KrcnoTsl, ux xiraccuukarms. OCHOBaHUS, UX

| kmaccuukanus. Conu cpesiHue, KUCIble, OCHOBHBIE U KOMIIIEKCHBIE, v Y

Merauibl: Ilonoxerne METAIOB B IIEPUOJAMYECKON CHCTEME M OCODEHHOCTH
CTpOeHHsI MX aroMOB. lIpocThlie BemecTBa — METaIbl: CTPOCHHE KPHCTAJLIOB M
MeTauTgeckast XuMudeckass cBs3b. OOmue Qu3uueckue CBOMCTBA METAIUIOB M HMX
BOCCTAHOBHTEIbHbIC CBOHCTBA: B3aMMOJCHCTBHE C HeMeTalllaMH (KHCIOPOIOM,
rajloreHaMu, CEpoi, a30TOM, BOJOPOJOM), BOIOH, KHCIOTaMH, PACTBOpAMM COIEH,
OpraHUYeCKUMH BEIIeCTBAME (CIOMPTAMH, IaloreHalKaHaMH, (EHOIOM, KHCIOTAMH),
meodamy. OKCHIBI M THIPOKCHABI METAUIOB. 3aBHCUMOCTH CBOWCTB  OTHX
COCIMHECHHUN OT CTeNeHeW OKHCIEHWsI META/UIOB. 3HAYEHHE METAJUIOB B IIPUPOJE U
JKM3HU OPTraHU3MOB.

Kopposust  merannos. [lorstue  koppo3mu.  XHMMHYECKas  KOPPO3MAL.
DrekTpoxumIrgeckas Kopposust. Crioco0bl 3alUTel METAIOB OT KOPPO3HH. ]

O6mue cnocodb! MOTyHeHN MeTaAN0B. Meraus! B ipupoze. Meramryprus u ee
BHJIBI: TIMPO-, THAPO- M 3IEKTPOMETAJUTYPrusl. DJEKTPOIU3 PACIUIaBOB U PAaCTBOPOB
COeIMHEHUH METAJUIOB U €ro IIPaKTHYECKOE 3HAYCHHUE.
Hemoncmpayuu:Konnexuus «Knaccuduranust HEOpraHUYeCKUX BELIECTB» ¥ 00pa3iibl
npencrasureneil xmaccos. Kommexkmus «Kiaccupuxanyss OpraHudeckuX BEIIECTBY H
06pa3mel TpencTaBuTenel KiraccoB. Mojenn KpPHCTAIUIMYECKHX PEHNIETOK METasloB.
Konnmexmust METAJUIOB ¢ Pa3HBIMH (GH3UYECKUMHE CBOHCTBaMHU. B3aumoaelicTBre JIATHS,
HATPUs, MarHusi ¥ jkeje3a ¢ KUCIOPOOM; IIENOYHbIX METaIOB C BOJOH, CIUMpTamu,
(heHOIOM; LIMHKa ¢ PaCTBOpaMH COJISIHOHM M CEpHOH KUCIOT; HATpUs C CEPOH; alfOMUHMS
¢ HOJIIOM; JKejie3a ¢ PacTBOPOM MEJHOTO KyIOpoca; allOMHHHUS C PACTBOPOM EIKOTO
parpa. Oxcuyibl U THAPOKCHAbl Xpoma. Kopposusi MeTainoB B 3aBUCHMOCTH OT
yCHOBMi, 3aiiMra METAUIOB 0T KOpposuu: olpasibl  «HEepKaBeek», 3aliMTHLIX

ITP6 02,

JIP 06, JIP 04, JIP 9*
MP 04, :
OK'1-9




Bhass i 2 ocoﬁemmcrﬂ "CIPOEHHs HX ATOMOB. 3IICKTpOOTpI/IHaTCJII>HOCTB

“HEMETALIOB

| % HemeTaNLIb Hepnoumxecxou =

v TloAexenne

““BIaropoJHsie TassL 9JIBKTpOHHOe CTpOGHHE aTOMOB OJIATOPOJHBIX Ta30B H
4 oco6eHHocm HX XUMAYECKHX U QU3MIECKHX CBOUCTB. |

- HeMmerauisl — TIPOCTHIE BemecTBa. VX aTOMHOE M MOIEKYNSPHOE CTPOEHHE HX.
- | AnmoTponus. XHMI/LquKKe CBOMcTBa - HEMeTaJUIOB. . OKMCIUTEIbHBIE CBOMCTBA:
.| B3AUMO/IEHCTBHE :°C - - MCTAUIAMY,: :: BOZOPOZIOM, MEHEe  3JIEKTPOOTPHIATeIbHEIMH
HEMEeTaJIaMH, HEKOTOPHIMH CIOXKHBIME BEIeCTBAMH. BOCCTaHOBHTENBHEIE CBOMCTBA
HEMETAJUIOB B peakuusX ¢ (TOpoM, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMU —
OKHCTTHTEISIMH (A30THOM U CEPHOM KUCIOTAMH U JIP.).
Memoncmpayunu: Moneny KpUCTAUIMYECKUX peLIeToK #Hoja, anMasa, Ipadura.
Ammorporast pochopa, ceprl, Kucmopoaa. BzaumoaelcTBIe BOAOPOAA € KHCIOPOIOM;
CYPBMBI C XJIOPOM; HaTpUs ¢ HOZOM; XJIOpa ¢ PacTBOPOM OpoMHAA KajHs; XJIOPHON H
CEepOBOJIOPOJIHOM BOJIBL; 0OecIiBeunBaHye OPOMHOM BOJIBI STUIICHOM HIIH AIlETHICHOM.
JIabopamopnsie onvimei: llomydenue xuciopoiga u ero cpoictBa. Ilomyuenue
BOJIOPOJIa M ero cBoiicTBa. IlomyueHue IUIACTHYECKON CEPBI, XUMHUYECKHE CBOUCTBA
CepBL.
BsammMopelicTBie MET&UIOB € pacTBOpaMu KuclHOT M cojeis CpolicTBa yrus:
{ ancopOIMOHHBIE, BOCCTAHOBHTENbHBICB3anMoJieicTBHE IMHKA MJIM AJlOMUHMS C
pacTBOpaMu KUCIIOT U INETIOYEH.
OxparmuBanue MIaMeHH KaTHOHAMU IIEJIOYHBIX U IEIIOYHO3EMEIbHBIX METALIOB.

" cucreme,

Camocrogrensaan padora CepHas KHCIIOTAa — «XJIe0 XMMUYECKOH IPOMBIIUIEHHOCTHY.
Vcrmonp30BaHne MAHCPAIBHBIX KUCIOT Ha MPEATPUITHAX Pa3sTHyHOro npoduius. OKcumbt
¥ COJIM KaK CTPOUTENIbHBIEe MaTepraibl. Meropus rumca.

IoBapeHHast colb Kak XUMHYECKOe ChIpbe. MHOTOMMKHI KapOOHAT KAIBIHS: B IPHPOJIE, B
MPOMBIIUIEHHOCTH, B OBITY.

Tema 1.11
OcHoBHBIC KJIACeh]
HEOPraHH4YecKHX u

Coneprxanne y4e0HOro MaTepuaia

1 Bopnoponnbie coenuuenns neMerasiop. [lolydeHue amMmuaka ¥ XJIOPOBOLOPOJA
CHMHTE30M U KOCBeHHO. ®Pusuuecckue cpoiicrBa. OTHOUICHME K BOJE: KHCIOTHO-
OCHOBHbBIC CBOMCTBA.

ITP6 02,
JIP 06, JIP 04, JIP 9%*
MP 04,




) U
HJII;I, ux
“OKCHIOB

cn):tbr WX CBOMCTEA. 3aBI/ICHMOCTB CBOMCT

MeTaJIJIOB 0T~ CTeneH:h SOKPICHCHPISI. AHI“HIIpI/I/IbI Kap60HOBI>IX K_I/ICJIOT KaK aHanoru

opraﬂnqecme U ﬂeoprannqeclme. KHCJIOTLI B cBete TEOpHH
“OTEKTPOIUTHIECKOH "zmccomaauma Kucnotsr B cpere npommmqecxon TEOPHH.
Knacen(ukanus opragmaeckyx ¥ HeOPPaHNIecKrX KACIOT. OGIHe CBOHCTBA KHCIOT:
B3aUMOJCHCTBHE OPraHMYIeCKUX M HEOPTaHHUCCKUX KHCIOT ¢ METAIAMHE, OCHOBHBIMHA
1 aM(OTEPHBIMU OKCHIAMH H THAPOKCHIAMHE, COJSIMH, 0OPA30BAHIE CITOKHBIX YHPOB.
OcobennocTr CBOUCTB KOHIIEHTPHPOBAHHONW CEPHOI 1 a30THOM KHCIIOT.
Hemoncmpayuu: KonmeKupy . KHCIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX OKCHIOB,
AEMOHCTPAmys MX CBOKCTB. B3anMozelicTBe KOHIIEHTPHPOBAHHBIX a30THOW M CEpPHOM
KHCIIOT, & Takke pasOaBlIeHHON a30THOH KHCIOTBI ¢ MeIbio. Peakius «cepeGpsHOro
3epKajay JUisd MypaBbUHOM KHCIOTEL
Jlabopamopnvie oneimpr:IlonydeHre W CBOMCTBA yriekucioro rasa. CBoiicTsa
COJISTHOM, CepHOH (pa30aBIeHHO) U YKCYCHOM KHUCIIOT.

OcnoBanust oprammveckue u Beoprapmdeckume. OCHOBAHMS B CBETE TEOPHH
JICKTPOJIATHYCCKOM Jipcconuarnmy. OCHOBaHHSA B CBETE IIPOTOIUTUYECKON TEOPHH.
Knaccuduxanus opraHigecKux # HeOpraHWYeCKuX OCHOBaHHH. XIMHUUECKHe CBOMCTBA
IIEJIOYeH W HEepacTBOPMMBIX OCHOBaHMH. CBOMCTBA GECKHUCIOPOAHBIX OCHOBAHHM:
aMMHaKa ¥ aMHHOB. B3aumuoe BIHsHIE aTOMOB B MOJIEKYJI€ AHMITHHA.

Amdorepupie oOpraHuYecKue M HeopramwuecKkue coemmpenus. AmQoTepuble
OCHOBaHMSI B CBETE€ NPOTOJIUTHYECKOH TeOpuH. AMQOTEPHOCTH OKCHIOB U
THJIPOKCHIIOB IIEPEXOIHBIX METAIJIOB: B3aUMOICHCTBHE C KHCIOTAMH U INEIOUaMH.

Conu. Knaccudukamys u Xummueckue cBoifctBa comell. OCoGEHHOCTH CBOMCTB
COJNIeH OPraHUYECKHX U HEOPraHMYeCKHX KUCIOT. FeHeTmyeckas CBS3b MEKIY
KJIACCaMM  OpPraHMYecKuX H HeOpraHmdeckwx coemmHenmi. Ilomartue o
PCHETHYCCKOM CBS3H M TEHETHYECKMX DPANaxX B HEOPraHWYEeCKOM M OpraHdyecKoif
xumuH. ['eHeTndaeckue psajapl MeTaia (Ha TpHMepe Kaiblys U JKenesa), HeMeTalla
(ceppl ¥ KpemHHs), [EPEXOJHOr0 oieMeHTa (LIMHKA). |eHermueckue psamsl H
TEHETHICCKAS CBI3L B OPraHMIeCKOU XUMHAN. EXHICTBO MEpPa BEINECTB.
HAemoncmpayuu: B3auMoJelCTBHE pPACTBOpA THJIPOKCHIAA HATPUS C KHCIOTHBIMH
okermamu (okewiom  pochopa (V)), ampoTepHBIME THAPOKCHAAME (THAPOKCHIOM

uuika). BianmonelicTBue aMMHaka ¢ XJIOPOBOJOPOIOM M BOIOH. AHANOTHYHO IUIS
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-‘AmenoanH: o e i

2 ’*‘PZOS A¢H3PO4 ‘C2H50H ->'C BRI e
Cn & CuO - CuSO4 ACu(OH), #CuO"Cu - - i :
r onbimm ~BsartoeiicTBre - THApokcHaa“ Ha'rpﬂ S comm B e
- '(G:‘JIL'(I)aTGM M (1) - 1 KITopHiioM aMmOHWs). Pasnoxenue THIPOKCHNTA *MEIH. | : ’
“Tomygenne - aMQTOTepHme"“BOHCTBa THApOKcHaa aomuHus. lomydenne JKECTKOM
| '‘BOJIBI H H3yUCHHE €€ CBOUCTB:: ¥ CTpaHeHne BpeMeHHOI/I u IIOCTOSIHHOI/I )I(CCTKOCTI/I

f HpaKanecKne sapaTHeNe3 ; ) P
ITosydenne XJIOPOBOAOPOIA U CONSHON KMCIOTHI, X CBOMCTBA. HonyquHe aMMUaKa, ero
_ CBOMCTBA. A
amse ferfpavin - geaibes v Camocrositensnas pagora - : S« onei v R s ;

Hpe,[[CTaBHTeJII/I KJIaCCOB HEOPraHM4YeCKuX COGI[I/IHeHI/II/I (KPICJIO’I‘ COJICI/I OCHOBaHI/II/I
OKCI/I,IIOB) B 6I>ITY, B TCXHHUKE, B CEJILCKOM XOB}IHCTBC, B MCIWUIIMHE U T.[1.

Tema 1.12 Copnepsxanne ygeGHOro MaTepuaia 4
XuMHs )IeMEHTOB 1 S-JJIeMeHTHI 1k U2,
Bomopon. /IpoiicTBeHHoOe IOJIOKEHHE BOXOPOAA B HEPHOIHYUECKONH CHCTeMe. JIP 06, JIP 04, JIP 9*
Msotonsr Bomoposa. Tspxenast Boga. OKUCIHTENBHEIE B BOCCTAHOBUTEILHBIE CBOMCTBA MP 04,
BOJIOPO/ZIa, €ro IOJIyYCHHE M IpHMeHeHHe. Poib BOIOpoma B JKMBOM M HEKHUBON OK 1-9
IPHPOJIE.

Bopa. Poms Bomel Kak cpeooOpasyromero BEINecTBa KIETKH. JKONOTHUECKHE
ACIIEKTBHI BOJIOIIOJIb30BAHHS.

JuemenThl A-rpynmsl. Il{enodnsie Merams. O6Imas XapakTepHCTHKA MISTOIHBIX
METa/sIOB Ha OCHOBaHWH Tojoxenus B Ilepmonmueckoit cucreme snementos JI. .
Menneneesa u crpoenust aroMoB. Ilonyuenwe, Gu3nueckue U XMMHYECKHE CBOMCTBA
IIETIOYHBIX METAUIOB. KaTHOHBl IIETOYHBIX METAJUIOB KaK BayKHEHINAs XMMHYECKas
(opma mx cymecTBOBaHMS, PEryNSTUBHAS POJIb KATHOHOB Kajius M HATPHSA B JKHBOW
kieTke. [Ipapoasble coemHeHES HATPUS U KaJlus, HX 3HAYCHHE.

Suements! FIA-rpynmbi. O0muas XapakTepUCTHKA IENI0YHO3eMETbHBIX METAILIOB U
MarHus Ha OCHOBaHMH mojoxenus B Ilepmopmueckoii cucreme smementos JI. .
Menyeneesa u crpoenus aromoB. Kambuuii, ero mnomydeHme, Qu3muecKue wu
XMMHAYECKHe = CBOHMCTBA. Baxkuelimue coefuHEHHS] Kaiblisl, HX 3HAUCHHE U
npumenenne. Kanpuuii B npupoze, ero 6Hoornyeckas polb.

Jlabopamopiivie onvimol
Mzyyenue CBOMCTB IPOCTHIX BELWIECTE U COCHAUHEHMI S-21EMEHTOB.

.0



o | Houmyuenue, (Imsuaccmne i XUMBYECKHE CBOHCTBA antoMUHus: Baxuelinine

oena

[ TIepuonuaecioit CaeTene 3.11éM€H'i"T)B'H i1 Menpgeaéesa u'choemm aroma.

T @eﬂnﬁeﬂmmo; WS CBOMCTBA, SHAYCHHE I npmeHeHHe Hpnpozzﬂme :
coezmHeHm ATOMUHUS. -~ -

7 Yraepon n Kpﬂmmn‘"06maﬁ XapaKTepucha ‘HA OCHOBAHHH VX OJOKEHHS B
Hepnomqecxon ewicremeJl. U. Menmeneesa u crpoerm aroma. IIpocTele BemecTRa,
06pa3oBaHHEIC ITHMHE HiIeMeHTaMHu. OKCHABl M THAPOKCHABI YIJIEPOia M KPEMHHS.
Baxreifinue coiim yroibHON i KpeMHEEBOH KUCT0T. CHIMKATHAS TPOMBIILIEHHOCTS.

I'anorensl  O6mas XapakTepUCTHKA TAlOTCHOB HA OCHOBAHMU HX IOJIOKEHMS B
Ilepuopudeckoit ‘cueTeme:  oaeMeHToB. JI. - . MenjeneeBa W CTPOEHHs aTOMOB.
I'anoreHbl — ° MPOCTHIE BEWIECTBA: “CTPOEHHE MOJEKYN, XHMMYECKHE CBOMCTBA,
IOJy4eHHE M IIpuMeHeHue. BakHeHinmme coeIWHEHHS TalloTeHOB, WX CBOMCTBA,
3HaYeHKe U NpUMeHeHue. l'anorensl B mpupoe. bronorudeckas poss rajoreHoB.

Xanprorensl. O6Imas XxapakTepUCTHKA XaIbKOTEHOB HA OCHOBAHMH MX IOJIOYKEHHUS
B Ilepmommdeckoii cucreme osinementoB J[JI. MenzmeneeBa W CTPOEHHS aATOMOB.
XanbKoreHbl — IpocThie BemecTBa. AsmtoTponust. CTpoeHne MOJEKYIT aIOTPOIHBIX
mMormpukanuit u ux cpodcrsa. IlomydeHHe M HPUMEHEHHE KHCIOPOJA U CEHL
XaNbKOI€HbI B IIPHPOJIE, UX OHOIOrHYecKas poJib.

nementhl YA-rpymnbi. O0mas XapaKTepHCTHKA 3JIEMEHTOB 3TOM TPYIILI Ha
OCHOBaHMHM UX nonoxenus B Ilepuonngeckoit cucreme snemento 1. Y. Meneneena u
crpoenust aroMoB. CrpoeHHe MOIEKYNbl a30Ta M - AUIOTPOIHBIX MOAUPUKAIMA
pochopa, mux uspyeckwe M XUMHUYECKHE CBOMCTBA. BOJOPOMHBIE COEIMHEHHS
sneMeHToB Y A-rpynnsl. Oxcuapl azora u (Gocdopa, COOTBETCTBYIOIHE UM KUCITOTEL
Coma stux xmenor. ColicTBa KHCIOPOAHBIX COSNWHEHWH aszota w (ochopa, ux
3HaYeHue U npuMenenre. A3or u Gocdop B Ipupoe, ux OHONOrHIECKast POIIb.

Anementsl IVA-rpymmbr. OOmasi XapakTepHCTHKA 3JEMEHTOB 3TOW IPYIILI Ha
ocHoBaHMHU uX nonoxenusd B Iepuonuueckot cucreme snemenrtos [, . Meneneesa u
CTPOEHHMSI aTOMOB. YTIepo/| 1 ero amrorponus. CBOHCTBA aJUIOTPOIHBIX MOH(DUKAIAH
YIIIEpOJia, UX 3HAYeHHe M npuMeHeHne. OKCHIBI U THAPOKCH/BI YINIepoaa H KPEMHUH,
uX Xxummpdeckue cporcrBa. Coild yroslbHOM M KPEMHHWEBBIX KUCIOT, MX 3HAYCHHE U
npumenenue. llpupojooOpasyromas pons yriepoma JUiss JKMBOM M KpeMHHs JUls
HEXXUBOU IPUPO/IEL.

d-Fnemenmvr

walilles s




: HSY‘I@HHG CBOHCTB HpOCTBIX BCIIIGCTB I/I COEZIHHCHHI/I d BJICMCHTOB

XPOM; 9KCIE30; Mapramer eIecTBa, HX. (bnanecxne M XHMEYECKHE
CBO"I‘i’c: “Haxoxeime” BTI/'IX' “METAIIOB B nprOz[é X nonyqune W SHAUCHHE.
Coepitiennst d-o7eMeHTOB ¢: paznnqﬁbmu CTcneHﬁMH OKHCIICHIA. XapaKTep OKCHIOB 1

: JIaﬁqpamopmte onvimui: PI yqerme i BOHCTB npochx BeIIIeOTB " coezmHeHHn p-

“DJIEMCHTOB. -

IIpaxTrueckoe 3anaTue Ned
ITonyuenne THIPOKCH/IOB ATFOMUHIS U [IAHKA; HCCIIEI0BAHMTE WX CBOMCTB.

TlonydeHne H UCCIeOBaHIe CBOHCTB OKCHIOB CePEI, yriuepoza, Gochopa.

.|-CamoctosresHas pa6oTa:Posb METAIUIOB B HCTOPHH YeNOBEYECKON [MBUIUBALMH. |

Vcropust oTedecTBeHHO depHOi MeTammyprut. COBpeMEHHOE METAUTy PrTIecKoe
TIPOM3BOJICTBO. VICTOPHS 0TEUeCTBEHHOM BETHOH MeTAIUTyprii. POIb METaIOB H CILIABOB
B HAy9HO-TEXHIIECKOM nporpecce.Kopposus MeTauios u Crioco0b! 3aiTE! 0T
Kopposuu.AHepTHEIE Wik 61aropo/iHbIe raspl. Pojxraronme com — rajoreHsl.

Hcropust mBeICKON CITHYKH.

Tema 1.13
XuMEUA B JKHU3HHA
odmiecTBAa

Copepxanue y4e0HOro MaTepuana

1

Xuvusi ¥ HPOHM3BOACTBO. XHMHYECKAs NPOMBINUIEHHOCTh H XHMHYECKHe
texsogorum. CHIphe UL XMMAYECKON IPOMBIINIEHHOCTH. Boma B XHMHYECKOH
HPOMBIIIIEHHOCTH. DHEpPrus IJis XUMUYECKOTO IPOU3BOJCTBA. Hay4nble NIpUHIAIGL
XMMHAYECKOIO IMPOM3BOACTBA. 3aIllUTa OKPYXKAIOIEeW Cpejpl W OXpaHa Tpyxa Ipu
XHMHYECKOM INPOM3BOJCTBE. (CHOBHBIE CTaHMH XUMHYCCKOIO IPOM3BOJICTBA.
CpaBHeHHE TPOM3BOJICTBA AMMHUAKa i METaHOIIA.

XuMmusi B CEILCKOM Xxo3smifcrBe. XUMH3AIHS CEIBCKOTO XO3ddCTBA M €€
HanpapJieHust. PACTEHNS U 10YBA, OYBEHHBIHA MOTIOIATOIIHH KOMILIEKC. Y nobpenus u
ux Krmaccupmkanys. XWMHUUECKHE CPeJICTBA 3allUThl PACTCHUH. OTrpuniarebHbIe
[IOCICJCTBAS HpUMEHEHHS IecThlmpoB H Oopsba ¢ HEMH. XUMH3AIHUA
KABOTHOBOACTBA.

XuMus B DKOJIOTHS. XHMUYECKoe 3arps3HeHue oKpyxKaiomeii cpeapi. OxpaHa
runpocepbl  OT XHUMHYECKOro 3arpssHenus. OxpaHa IOYBBI OT XHMHYECKOTO
sarpsisaenns. Oxpasa arMocepbl OT XMMHIECKOTO 3arps3HEHHMS. Oxpana ¢uopsl u
(payHBI OT XMMHYECKOTO 3arpA3HEH s, BHOTEXHONOrHs ¥ FeHHAs HHIKEHEPHS.

XuMEs 1 OBCEHEBHAN MU3HL yegoBexa. Jlomainnss antexa. Morowue u
gucrsiue cpeactsa. Cpeacrsa 60pbObl ¢ ObiroBbIME HacekoMbMA. CpesicTBa JIMYHOM

ITP6 02,

JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9
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neKapcmeHHLDcnpenapaTOB
,ZIeJuoucmpauuu ‘Mo IpOr3BOJICTBA cepHon KFICJIOTBI n aMMHaKa

Hpamnqeclcne 3apsTasa NeS
-O3HaKOMJICHHE C KOJUIEKIUEeH ynoOpeHnii i ECTUIU/IOB.
O3HaKoMIICHHE ¢ 00pa3amMu CpeAcTB OBITOBOM XUMHH U JIEKAPCTBEHHBIX IPEIapaToB.

1 GaMocToATe IS

pa6ora: - XuMUYECKHE « BEIIECTBA" - Pa3IMYHBIX  OTPACILIX

XO3SIACTBEHHOMN JIeITeTEHOCTH YelIoBeKa: B OBITY, B TEXHHKE, B CEIILCKOM XO3SHCTBE, B
MEIUIUHE | T.II.

Paznen 2. Oprannveckas XuMus

Tema 2.1.
Ipenver opranugecKo
xumud. Teopust
€TPOEHHUs OPraHUIeCKHX
coeiMHeHHH

Copepixanye y4e0HOro Marepuasia

1

Ipenver opranmdeckoii xumuu. IloHsTue 00 OpraHM4eckoM BelIECTBE H
oprappueckoi xummud. KpaTkwil OuepK HCTOPUH Pa3BUTHS OPraHMYECKOH XHUMHH.
Buranusm m ero kpymenue. OCOOEHHOCTH CTPOSHHS OPraHHMYECKUX COEAMHCHHM.
KpyroBopor yriepoaa B IpUpoJIe.

Teopusn crpoenns oprangueckux coepuuenuii A. M. Byraeposa. IIpeanocsuiku
cosmanmsi Teopu: CcrpocHHs. OCHOBHBIE NOJNOXNKEHHA Teopuu crpoeHms A. M.
Bytinepopa. XuUMHYECKOE CTPOEHME ¥ CBOMCTBA OopraHuueckux pemiects. IlonsaTue 00
msomepun. CrocoObl OTOOPAKEHHST CTPOCHHS MOJEKYIbl ((OpMyJIbi, MOJIENH).
3pavenne Teopmu A. M. DBytinepoBa Juid pa3sBUTHS OPraHMYECKOH XHMHH U
XHMHYECKHX IIPOrHO30B.

Crpoenue aroma yriiepoja. JJeKTpoHHOe 001ako M OpOMTallb, S- M P-OpOMTAIHM.
DNeKTPOHHBIE W HIIEKTPOHHO-Tpadgudeckre (OpMyIbI aToMa YIiepoja B OCHOBHOM H
BO30OYKIEHHOM COCTOSHEAX. KOBaleHTHAsS XHMHUYEeCKas CBI3b H ee Knaccu(uKanus 1o
cmocoby mepekpeiBanmsi opOutanei (cT- W m-cBA3M). IloHsTHME rHOpHIM3ALMH.
Pasnuugele THOBl TuOpuanMzammd H - QopMa aTOMHBIX OpOHWTaneii, B3aUMHOE
OTTAJIKUBAHUE THOPUIHBIX OpOHTANed ¥ WX pAaCIOOKEHHE B TNPOCTPAHCTBE B
COOTBETCTBHM C MUHEMYMOM DHEPruH. I eOMeTpusi MOJIEKYJI BELIECTB, 0OPa30BAHHBIX
ATOMAMU YTJIEPOa B PA3/IHUHBIX COCTOSHUSAX IMOPHIU3aLuM.

Kaaccudukaius opranugeckux coegunenni.  Knaccurikaims OpraHuEecKux

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9




| OPraHUYCCKUX BEIECTB. ° oo

Ex =3

oibite Qymiamonas
YHKIHOHALHOM TPYIIbI.

= OcHoB

; HiCa : sers: " TPUBHANLHBLE “HA3BAHISL.
| Pannonansuast | Home HpejecTBeHHANA. HoMenKarypsl. TUPAC.
ety pa- - T ‘OOPASOBAHN  HASHAHTI, - ‘eTapieTBo

@qene B mpedukcax ¥ cyhhukeax HazBammix
~FHITBI XHMUYECKHX' CBSI3eH B “OPraHAIecKAX -COCTMHEHMSIX H CmocobhI mx
paspsiBa.  Knaccuduxarys = KOBaNeHTHEIX CBs3el 10 DIIEKTPOOTPULATEIEHOCTH
- CBASAHHBIX - ATOMOB; . CIIOCO0Y IepeKphIBaHusl OpOHuTanel, KpaTHOCTH, MEXaHU3MY
-0bpasopanus. CBs3b HPUPOIEI XUMHYECKOL CBSI3H C TUIIOM KPHCTATIMYECKOM PEIEeTKH

+:|-BEIHECTBA M €r0 (PU3HISCKUMHU CBOMETBAMI. PaspeiB xumudeckoii cBs3m Kax Ipoiiecc,

| o6paTHELi ec 06pasoBanmio: I'OMOTATHICCKHH 1 TeTePONUTUIECKHH PA3PHIBHI CBS3EH,
MX COIIOCTABIECHME C OOMEHHBIM H JIOHODHO-aKLUENTOPHBIM MEXAHU3MAMHE HX
obpasosanus. IloHsTHe CBOGOIHOTO pagukaia, HYKJIEOQUIBHOR U 3IeKTPO(HIBHOM
JACTHUIIBL.
Hemoncmpauuu: Monemn wmonexynr CHa, CHy, CoHz, C¢Hs, CH30H —
IapoCTEPXKHEeBbIe U 00BbeMHble. MOJENH OTTAIKHBAHHS THOPHIHBIX opbutaneii ¢
IOMOIIBIO BO3IYIIHBIX IIAPOB.
Jabopamopneiii  onvim: VsroroBienue Momeneit MOJIEKY]I —TIpeCTaBuTENeH
PA3NIHYHBIX KIIACCOB OPraHUUECKHX COEIHHEHMTIL.

HAemoncmpayru: Konnexuuy opranuyeckux BEIecTB (B TOM HHCITE JIEKAPCTBEHHEIX
NPETapaToB, KpacuTeNel), MaTepHasoB - (IPUPOAHBIX M CHHTETHYECKHX Kay4yKOsB,
IUIACTMACC W BOJIOKOH) U U3JEIUH U3 HuX (HHUTeH, TKAHeH, OTIeI0IHEIX MaTepHaos).

Kraccupuxamuss peaxumii B oprammveckod xumum. II0OHITHE O THOAX W
MCXaHU3Max peaKimii B opranuyeckoit xumuu. Cy6eTpaT m pearesr. Knaccuduxanus
Peakimi 110 H3MEHCHMIO B CTPyKType cyberpara (IpHCOEIUHEHHE, OTIICILICHHE,
SaMCIICHHIC, W30MEPH3AIMA) ¥ THIIY peareHTa (paluKaibHbE, HyKIeo(pHIbHbE,
onexTpodmibupe). Peakuum mpucoemuHeHws (Aw, Ag), smumuauposanus (E),
samermenust (Sr, Sn, Sg), w3omepmsanmy. PasHoBHIHOCTH peaxknuii KaXkaoro THma:
THApHpOBaHKe W NCTUNPUPOBAHHE, TANOTEHHPOBAHHE W  JIeraJOreHHPOBAHHE,
THApaTalus ¥ NCTUNPATAES, THIPO- IalOTeHAPOBAHKE U JCTHIPOTaToTeHHpOBAHNE,
TIONMMMEpU3alUst M TIOJIUKOHJEHCAIMs,  HeperpynnupoBka.  OcobeHHOCTH
OKHCIMTEITEHO-BOCCTAHOBUTENBHBIX PEAKIHH B OPTAHHICCKON XUMMUH.

COBpQMQHHbIC OPENCTABJICHHI ¢ XHMHYECKOM CTPOCHUM OpPrafu4YecKux
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_ . : CTpYKTypHa;I HzoMepmx» 'Mé>iixnacc03aﬂ ;
YIIEPOHOLO . CKETeTa, TOONKEHM - KpaTHon cBs3H. M (byHKuHOHaJIbHon rpym&m

u
CUMMETPHYSCKOT: 'i[éHTp_ ,Bno;romtzecrcoe 3HatreHne ONTHHEeCKOH nsomel?un
Bsaunmoe: BiusHAE ~aTOMOB ‘B MUJIGKYJI&X 'OPraHMIeCKAX . BEMIECTB. .  DIEKTPOHHbIE
(pexTrr- ATOMOBH - ATOMHBIX" Ipylm B ‘OPPaHMYECKAX MOJIEKYIIAX. I/IH,ZIYKL[HOHHLH/I
5O dexT, TONOKUTENEHEI B OTPHIATENBHEIH, ero 0COGEHHOCTH. Mesowmepusrii addext
(addexr compsprenus), ero 0cOGEHHOCTH.

- Aemoncmpayuu: BzaumoeificTBrAe HATPUS C STAHOIOM ¥ OTCYTCTBHE B3AUMO(EHCTBHSI
[°CMUBTHIIOBEIM 3(HPOM. OIBITH, OATBEPIK/IAIOIIHE HATHIIe (GyHKIMOHATBHBIX TPYIII

Y COEIUHECHUMN PasJImIHbIX KJIaCCOB.

Ipaxruaeckoe 3ausarue Ne6
OGHapyxeHue yrieposa ® -BOIOPOJA B OPraHMYecKOM coeluHeHHH. OGHApyKeHHe

JIP 06, JIP 04, JIP 9%

HP6 02, e

rajioreHos (mpo6a belnpinreiina). MP 04,
OK 1-9
CamocTosiTensHasn padora
Vcropust BOSHUKHOBEHHS U PA3BUTHS OPraHUYecKol xumun. Ku3up 1 gesTensHocts A. M.
byrnepora
Ponb 0TeYeCcTBEHHBIX YIEHBIX B CTAHOBIIEHUH U PA3BUTHM MUPOBOH OPTAHHYECKOH XUMUH.
Tema 2.2. Coneprikanne y4e0HOro MaTepuaia
Iperpennnnie 1 Fomonormuecxmit pax ankanos. [lomstue 06 yrieBomopomax. OcoGeHHOCTH I1P6 02,
YIJACBOIOPOTbE CTPOERHS IIPENEIBHBIX YIIEBOAOPOJIOB. AJKaHbl KaK IPEACTABHTENH IpeNebHbIX JIP 06, JIP 04, JIP 9*
YIII€BOJOPOJIOB. MP 04
2
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNbl METaHA ¥ APYTHX AKAHOB. OK 1-9

I'omonorndecku#t psan u wm3omepmst mapadueoB. HopmanbHoe W pasBeTBICHHOE
CTPOCHHUE YIJICPOAHON nenu. HoMmeHknaTypa aikaHOB W alKMIILHBIX 3aMECTHTEICH.
®usuyecKue CBOHCTBA ANKAHOB. AJIKAHEL B IIPUPOJIE.

Xnmuueckne cBoHcTBa anxanos, Peakiyn Sr-tuna: ranorenuposanue (pabors: H.
H. Cemenosa), murposamne mo KomoBamoBy. MexaHu3M peakImy XJIOPHPOBAHHS
aTKaHoB. Peakmum NerupupoBanus, TOPEHHs, KaTATUTHIECKOr0 OKHCIIEHHS aTKkaHoB.
Kpexunr ankanos, pasiuyBbie BM/ibI KPEKHHPE, NPHMEHEHME B IIPOMBILLICHHOCTH.
TIwponn3 i KOHBepCHS METaHa, W30MepH3aIlys aTKaHoB. :
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Fietoankos; ket napathHOB ﬂOJIy‘IGHHezCPIHTeTPI‘ICCK(;I'“"O Gensun

| oMot Prieciai Dot HOMeHKAATYpa nHKnoaJIKaHOB HX o6ma;1

(bopMyJIa Honﬂme o 'HAIPSDKCHAH THKIIA. Mzomepus uHKJIoam(aHOB "MEXKKIACCOBAS,

VITIEPOIHOTO  CKeeTa;: reoMerpudeckas: Iloydenue © (dusmuecKme CBOHCTBA
NUKITOATKAHOB.  XMMIYECKHE CBOHCTBA  ITMKIOAIKAHOB. Crnenupuka CBOUCTB
[UKIIOATKAHOB ¢ MaJIbIM Pa3sMepoM [HKITA. Peakiuy IpHCOSIMHEHHS U PajIHKAIEHOTO
3aMeIeHHUS.

Jemoncmpayuu:  Moznenn MOJEKys::-METaHa, - APYTHX  alIKaHOB, PasIAYHBIX
KoH(pOpMamuit IEKITOrekcana. PactBoperue mapaguEa B O€H3HHE ¥ HCHAPEHHE
PacTBOPHTEIIS M3 CMECH.

IlnaBneHne mnapaguHa ©W €ro OTHOIICHHE K BoJe (PacTBOPHMOCTH, ILIOTHOCTS,
CMaYHMBaHHE).

Pasnernenne cMecH OEH3MH — BOIA C MOMOIIBIO JENHMTENBHOM BOpOHKH. I'opeHnme
MeTaHa, HponaH-OyTaHoBOM cMmecw, mapaduHa B YCIOBHSX HM30BITKA M HEJOCTAaTKa
KHCIIOpO/ia. B3phiB CMECH MeTaHa C BO3JyXOM H XJOpoM. BocCTaHOBICHHE OKCHIIOB
TSKEIBIX METAJIOB ITapa(uHOM.

OTHOIIEHUE IUKIIOreKcaHa K OpOMHOI BOZIE M pacTBOPY MEpPMaHraHaTa KaJUsl.
Jlabopamopnvie  onvimpr:  VI3roToBlleHMe — MOJeNeH  MONCKYT ~— alKaHOB W
raJIOreHalIKaHOB. -

Vsrorosnenne napaGuHApOBAHHON Oymard, MCIBITAHME €€ CBOMCTB: OTHOIICHHS K
BOJIC W JKHPaM.

OGHapy)KeHHe BOJBI, CAXH, YINIEKHCION0 Ta3a B IPOJIYKTaX TOPEHHS CBEYH.
O3HAKOMIIGHHE CO CBOWCTBAMHU TBEPIbIX Hapa()MHOB: IIIIABIEHUEM, PACTBOPUMOCTHIO B
BOJIE M OPraHMYecKdX PACTBOPHTENSX, XMMHUUECKOH HHEPTHOCTBIO (OTCYTCTBHEM
B3aUMOJICHCTBHS ¢ OpPOMHOH BOJIOH, pacTBOpaMM IepMaHraHara Kajus, TUAPOKCHIA
HATPUS U CEPHOI KHACIOTHI).

,XLJI}I, InﬂpHpOBaHI/IC EanKaHOB Ha6opaTopHr>1e cnoco61,1 nonyqexmﬂ aJ'IKaHOB_ CHHTES |

MpaxTagecxoe 3ausTue Ne7
Tonydyenre MeTana W M3yYeHHE €r0 CBOMCTB: IOpeHHMs, OTHOMIEHHs K OPOMHOH BOJE W
pacTBOPY NEPMaHTaHaTa KaJHsl.

CamocrosTenbaast pabora CoBpeMeHHBIE IPECTABIEHHUS O TEOPHH XUMHIECKOTO
CTpOeHH s, DKONOTHICCKUE ACHEKThI HCIIOIb30BAHMUS YIIICBOIOPOLHOIO ChIPLAL.




GTmreHOBLDL yrneBoJ:xO'pcmOBz HazBaHpm Ba);;c}tenmprx pa/:mKaJmB 'émnqecrcne CBOPICTB@
 |"@NKEHoB., . .-

S H

P

vamqeclme i CBO'HCTBa auKeﬁ'OB.“" 9JI€KTpO(bI/IJILHI>II/I xapaKTep peaKunn

- CKIIOHHOCTHb K peaK_III/ISIM IIpHCOG)IHHCHI/I}I OKMCIICHHUsI, IIOJHMEPHU3aITAN. HpaBnno

MapKoBHEKOBA H €ro : 3MeKTPOHHOE -000CHOBaHMe. Peaknuu raloreHHpOBaHUS,

THIPOTaNOTeHpOBAHNS, THAPATALlWH, THAPHPOBAHMA. MexanusMm Ag-peaKiuil.
TlomsiTHe 0" PeaKIMsIX: TIOJMMepU3aliy. | opeHne ankeHoB. Peakiuu OKHCICHHS B

MSTKHX M JKECTKHX yciloBHsX. Peaxuws Barmepa m ee 3HaueHHe JUIs OOHApyIKCHHS
HEIpeIeNbHBIX YIIIEBOIOPOIOB, HOMYYEHH S IIMKOJICH.

IlpuMenenre ¥ cHOCOOBI HOJYdeHHs] AJKeHOB. VICIONb30BaHHE BBICOKOM
PEaKIMOHHOM CIOCOOHOCTH ANKSHOB B XHMHYECKOM MpombiiieHHocTd. [Ipiuvenerue
STHIEHA M HpommieHa. [IPOMBIIUICHHBIE CIIOCOOBI TIONYydYEHHs AIKEHOB. Peakmmu
JIeTHAPUPOBAHNS M KPEKHHTa alkeHoB. JIabopaTopHeIe CIIOCOOBI IOy ICHHS AIKEHOB.

Anxaguenbl. [loHsTHe U KIacCHGHUKAIMS JUCHOBBIX YITIEBOJAOPOIOB 10 B3AUMHOMY
pac




: Kpa’erx CBH3EH B" : MoneKyne Oco6eHHocm aneKTp : HHOI‘O n

o -OMeHKnaTypa nﬁeﬁoésix yTHeBO,I[Opb,JIOB OCOGGHHOCTI/I “XEMIeCKIX
, CBonc:rB éonpxnceHHbe JmeimB KaK cneacmne ‘UX IIEKTPOHHOTrO cTpoeHus. Peaxnun
- Ci THEHN - Coecobbr Hﬂnyqemm ILHCHOBBIX
yrnescmop OB pa6mm C B JTeGe)IeBa ,uemﬂpnposaﬂne ATKaHOB. L
GcHOBHEle TOHSATHA XHMHAH. BEICOKQMOJIEKY THPHBIX coemHenuii (Ha npmwepe
'nponyrc'ron HOTUMEPH3ATINN - AJIKEHOB;  AJIKATHEHOB B HX TAJOreHIPOH3BOIHbBIX).
Monomep, Tonmumep, peaxIys IOIMMEpH3aIlii, CTEIICHb IOMMMEPU3AIH, CTPYKTYPHOE
3BeHO. ‘THIIEI - HOTUMEpHEIX « Tl TUHeHHbIe, pa3BeTBIeHHbIE, CIIuThe. [[oHATHE O
.CTEepeoperyisip- HbIx: nonumepax. IlomumMepsl TepMOIUIACTHYHBIE U TEPMOPEAKTHBHEIE.
 Ilpexncrasiesue 0. -HJIaQTMaCGaX-H».,BJIaG’aEGMean. ITomuaTHICH BBICOKOTO W HU3KOTO
JIABJIEHHSL, © €10 “CBOMCTBA ~ M mpuMeHenme. Karammsaropsr Ilurmepa — Harra.
[TomunponuieH, ero NpPUMEHEHHE M CBOHCTBA. ['alorencojepkamue IMOJIHMEDHIL:
teduion, monuBuHHWIXIOpHA. Kayayku HaTypainbHblid B cuHTeTHdeckue. COmomuMepsl
(OyTammeHCTHPOIBHBIN Kayduyk). Bynkanuzamus kaydyka, pesuHa u 500HHUT.
Hemoncmpayuu: Mopenu MOIEKYD CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB U ankanueHos. Komrexkuus «Kaydyk u pesunay. JlemonuMepusanus Kaydyka.
Cry1ienue MJIEIHOTO COKa KaydyKOHOCOB (MOJIouast, 0JlyBaHIUKOB, (QHKyCa).
Jlabopamopmnvie onvimer:O0HApY)XeHUE HENpEACIbHBIX COCIUHEHUH B KEpOCHHE,
CKHIIUIApE.
Oszmakomiienue ¢ obOpasnaMy TIOJNMITHIIEHA W HOJHIpommieHa. PacrnosHaBaHue
00pasIfoB aJIKAaHOB U AJIKEHOB. . -

paxTuyeckoe 3ausitne N8

Iomydenue stHieHa JAeryaparaleil HTUIOBOrO chnuprd. BzaumopedcTsHe STHIIEHA C
OpOMHOM BOJIOM, pacTBOpoM IepMmaHranara kaiaus. CpaBHeHME IUTAMEHM OSTHIIEHA C
IUIaMEHEM IIpeJIelIbHBIX YITIeBOIOPOIOB (MeTaHa, IponaH-0yTaHoBON cMeCH).

Camocronrenbuas padora
OTHIICHOBBIE TIOIUMEDPH! B OBITY U B TeXHUKE. I IpOM3BOJICTBO, HKOIOTHIECKAsT
COCTaBISIIOIA.

Tema 2.4
AneTuieHoBbIe
VIJIeBOAOPO/AbE

Coepixanne y4eGHOro MaTepHaia

1

[NomosoruuecKkuii psil AJKUHOB. JJEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHHUE
arieTHJIena W APYruX aJKMHOB. ['omomormyeckuil psiq u obmas (opmysia aiKHHOB.
Homenxmatypa - ameTHIEHOBBIX  YTJIEBOJIOPOMOB.  Vi3oMepwsi - MeXKIiaccoBas,
YrACPOHOTO CKENeTa, MOI0KEHNs KPAaTHOH CRSI3H. .

T1P6 02,
JIP 06, JIP 04, JIP 9%
MP 04,
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HCTBA W IpUMEHeRHe  ATKHAOE. OCOGGHHOCTH peaKiui
HpHCOe]] TPORHOM YFIEPO/I-yEIePOHON CBS3H, Peakims Kyueposa. IIpasuio
‘MaprosH EHUTCIEHO "K'~ areTileHas. TIonBImKHOCTs  AToMa BOJOPOZA
{(KHCHOTHBIE CBOICTBA, : asKmioB).  OKHCIeHue ankuHoB{ . Peaxmus - 3enuuckoro.
Hpinieseiiie aienfienopsix yruiesonoponos: Hommemimianerat. = - -+

2 ,ﬂytreuﬁ"e5?niéﬁiion;¢infényqenﬁe"‘arierhﬁéﬂa nnbdm?oM“MeTaHa U KapOHIHBIM
METOIOM: vl prie, o ok ; '

| Aemonempayun: Moxens ~MONEKyIEr *aleTHICHA H APYTHX AIKAHOB. Tomyuenwe

aleTuieHa U3 kapOuja’ KambIs, O3HAKOMJIEHHE ¢ (H3HUECKAMH W XUMHUCCKAME
CBOHCTBAMHU AllETHIIEHA: -PACTBOPEMOCTBIO B BOJIE, TOPEHHEM, B3aHMOLEHCTBHEM C
OpPOMHOM BOIIOH, PACTBOPOM ITEPMAHTAHATA KAIHUSL, COJSAME MEIH (I) m cepebpa.

[OK19-

Ca

- |./labopamopmutii onvim: V3roTOBNCHIE MOIETEH MOJIEKYJI QIKHHOB, HX H30MEPOB.

MOCTOSTEIbHAN paﬁo’ra

3HavyeHue ANETHIICHOBBIX YIJIEBOJOPOJOB B COBpeMeHHOﬁ XHMUYECKOM IIPOMBINIJIEHHOCTH.

Tema 2.5
ApoMaTHuecKHe
YIJIEBOXOPOABI

Conepxanme yae6HOro MaTepuaia

1

Fomonormaeckmii psix apeHoB. BeHsom kak mpencraBuTens apeHoB. PasBurtne
IPEJICTaBICHUH O CTpoerun Oer3oia. CoBpeMeHHbIE IPEICTABICHHS 06 NEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpoeHHH Oensona. OOpaszoBaHHWe apOMATHYECKON II-CHCTEMBbL.
l'omonorn  Gensona, mx HOMeHKiaTypa, oO6mmas dopmyma. Homenkmarypa s
AU3AMCIICHHBIX  [POM3BOJHBIX — O€H307TA: opmio-, Mema-, TAPa-PACIONOKEHHE
3amectuTenel. OUsuIecKue CBOMCTBA ApeHOB.

Xumudeckue cBoiicTBa apenos. [IpuMeps! peaximii SIIEKTPODHIBHOTO 3aMEIEHNSI:
TQJIOTeHAPOBAHKS,  ANKHUIHPOBAHKS (kaTammsaroper  @pmuens —  Kpagrea),”
HUTPOBANMS, CynbQUpoBanus. Peakmuy IMAPUPOBAHHS U IIPHCOETUHEHS XJiopa K
Oersoiy. OcoGEHHOCTH XHMAYECKUX CBOMCTB FOMOJOTOB GeH30ima. B3anMHOE BIHsHIC
aTOMOB HA IPHMEpEe rOMOJIOrOB apeHoB. OpHEHTaIMA B PEAKIUAX SIEKTPOGHIBHOTO
samemenust. Opuentantsi [ u Il pona.

Ilpuvenenne w mojyueHne apenos. [IPHPONHBIC HCTOYHHKH apOMaTHYCCKUX
YTIIEBOZIOPOIOB. APOMAaTH3AIHMS AIKAHOB M IHKJIOAIKAHOB, AnxumpoBanue GeH3ona.
HAemoncmpayuu: Mapocrepicuesbie n 06BEMHBIE MOIETH MOJIeKyJl OEH30JIa U ero
TOMOJIOTOB.

Pasjienenve cmecn GeH301 — BOJA ¢ HOMOMIBIO JIEIHTEIbHON BOpOHKH. PacTBopsiromias
CIOCOOHOCT,  GeH30JIa  (OKCTPAKIMS OPraHMYECKMX M HEOPraHHYECKHX BEIIECTB
OeH300M 13 BOJHOrO pacTBOpa ioma, KpacHTeleH; pactsopenue B GEH30Iie BELECTB,
TPYAHOPACTBOPUMBLIX B BoAe (cepbl, Oemsoiimol kuciorsl). openue 6Gensona.

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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pMaHraHaTa KaJIPIH
CBOUCTBaMMU apOMaTPI‘IeCKI/IX

‘yrfreBofmpOjioB e :”chom;soBaHﬁeM.—-paCTBopnTeﬂsf &CobBEHT.

SRy

cnaPUOKCI/IﬂHp@B&HHeM'"éeHSO'HHG [~ KUCAOTEI: HOJIY‘ECHI’IG ‘W PACCIIOCHUE" SMYJ'ILCPH/I

T‘@eHBOJI& e BOD;O‘I/D OTHomeHHe 6éH3031a<K 6p0MHon BO):[e 7} pacmopy nepMaHraHaTa

KaJIHSI

Usrorosfichne u |
» I/ICIIOJIE&OBHHI/IC Jipocreiiero - mpubopa st xpdmarorpaduu. IMomyuenwe Oenzona

CaMOCTOHTeJIbHaﬂ paﬁoTa
- Cunreruueckue

KayqdyKH: HCTOPHSL, MHoroo6pd3ne u HepClICKTI/IBBI

Pe3nHOTEXHUYECKOE TIPOUSBOZICTBO M- €T0 POJNb B HAYYHO-TEXHHYECKOM MPOIpecce.
Ceapounoe TIPOM3BOACTBO: H pPOJE - XHMHI YIIEBOAOPONOB B HeM. Hedts u ee

'Tp&HCHOpTHpOBKa KaK -OCHOB& B3aMMOBBIT0IHOTO MC)KZ[}’HaPO,HHOI"O COpr,JIHI/ITIeCTBa

Tema 2.6
IlpuponHbie HCTOYHHKH
YIJI€BOXOPOAOB -

Coaepixanne yae0HOro MaTepuaia

1

Heprn. Haxoxpenue B mpupome, cocraB H (bnanecxue CBOMCTBa He(]TH.
TommsHosHepretuyeckoe - sHauenne Hedru. IIpombinuieHHas mepepaboTka HeTH.
Pexrupukanus HepTH, OCHOBHBIC (pakimMy ee pasleNeHHs, HX HCIOIb30BaHME.
Bropuunas nepepaboTka He(renpomaykToB. PekTudukams MasyTa IpH yMEHBIICHHOM
nasnenun. Kpexwnr medrenpomykrToB. Pasmmusble Buiapl KpekuHra, pa6otst B. T
IlyxoBa. M3omepusanus amKkaHoB. ANKHIAPOBAHHE HENPENETBHBIX YIIEBOIOPOIOB.
Pudopmunr meprenpomyxros. KavectBo aBToMOGHIEHOrO TOImMBa. OKTAHOBOE YHCIIO.

Ipupoaubiii u nomyTubii Hedramen rassl. CpaBHeHHE COCTaBA HPHUPOIHOTO U
IIOIIYTHOT'O Ta30B, UX NMPAKTHIECKOE HCIIOIB30BAHME.

Kamennptii yroms. OCHOBHBIE HAIPABICHWsS MHCIOJIB30BAHHS KAMEHHOTO YIVISL.
KoxcoBanue KaMEHHOTO yIJf, BAKHEHIIHE MNPOAYKTHI 5TOTO MPOLECCa: KOKC,
KaMEHHOYIOJIbHas CMOJIa, HaiacMonbHas Boxa. CoeluMHEHHMS, BBUIEISIEMbIE H3
KaMEHHOYTOJIbHOM CMOJIBL. IIpOXyKTHI, OJy4aembpie U3 HaJCMOJIEHOM BOJIBL.

OKONOTHYECKHE acCHeKThl J00BIYH, HepepabOTKH M HUCIONL30BAHMS TOPIOUHX
HCKOTIaEMBIX.

Aemoricrmpayun: Konnexipst «IIpupoHbIe HCTOYHHKH yrIEBOAOPOa0By.CpapHeHHe
IIPOLECCOB TOpeHust HeYTH U MpupopHoro raza. Obpasosanue HedTIHOW MIEHKH Ha
MOBEPXHOCTH BOJIBL.

Karanurayecku xpekunr napadusa (i KEpOCHHa).

Jabopamopnsie onstmpr: OnpejieieHye HAIMIHAS HENPEIEIbHBIX YIIEBOAOPOIOB B
Oensune ®  KepocuHe. PacTBOPUMOCTH pasimuuHbIX He(PTENPOAYKTOB (OeH3MHA,
KEpOCHHA, IU3CIbHOrO TOIIMBA, Ba3eiuia, napaduua) Ipyr B Apyre.

TIPG 02,

JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9
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yf‘JIéBOI[OpOJIHOC TOMIHBO, 6T BHITHI U HASHAUCHHE,

ACTICKTBE MO HAPOHOTO corpy)lﬁuf{edTBa 00 hcnom;s‘
;HCTopuz éTKpbmm A paspa60‘1:1<ﬂ Ta30BBIX M. Heq)"mi{blx MecropoxacHuii B Poccuiickoit
pai # - ZIOPOITHO] “H '“"MGH- 6y1rymaﬂ~ npodoeccnﬁ o

(0 ’erIeBonopo ‘bfo‘ CHIPBAL.

FupokcniibHbIe- -

- COCAMHECHH

Conepmanne yuebHOro marepuaya

R Ty

&

| MexwvonexysipHas  BOAOPOIHAS — CBA3E. |

Crpoenue H KiaccHpHKAUS CHHpTOB. Knaccndmxanm CIIMPTOB [0 THITY
YIJIEBOAOPOIHOTO paguKaia, 9UCIy THAPOKCHIBHBIX IPYII M THILYy aroMa yriepoja,
CBSI3aHHOTO ¢ THAPOKCHILHOM ‘TPYIIIOH. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
THIPOKCUIIGHON TPyIIbL: BiusgHue CTpoeHHs CIHEPTOB Ha WX (DU3MYECKHe CBOMCTBA.
['omonormueckmii  psf  IpeHeTbHBIX
OJTHOATOMHBIX cIUPTOB. MI30MepHs 1 HOMEHKIIATypa aJIKaHOJIOB, UX 001mas popmyia.

XuMHYecKHe CBOHCTBA AJKAHOJOB. PeaknmuonHas CrocoOHOCTH IPEHETbHBIX
OJIHOATOMHBIX -CIHPTOB. CpaBHEHWE KHCIOTHO-OCHOBHBIX CBOHCTB OpraHMYECKUX H
HEOPraHWYECKUX COequHEeHHH, coxepkammx OH-rpymmy: KHCIIOT, OCHOBaHHIA,
amM(pOTepHBIX COeIUHEHHH (BOJBI, CIIUPTOB). Peakiuu, MOATBepKIAIOIINHEe KUCIOTHRIS
CBOMCTBa CHHPTOB. Peaknmu 3amMerneHus THIpOKCHIILHOM IPpyIibl. MeXMOoIeKyIspHas
JETHIpaTalus CIUPTOB, YCIOBHsS oOpasoBaHus HpocThIX 3GupoB. CroxHBIE 3PUPHI
HEOPraHUYECKUX W OPraHUYeCKHUX KHCIIOT, peakiuu srepupukanyu. OKHUCICHHE |
OKHCIIMTENFHOE IETHIPHPOBAHNE CITUPTOB.

Cnocodbi motyuenus cnupToB. [ HAPOIM3 raloreHa KaHoB. [ uaparanus aJKkeHoB,
YCIIOBHS ee MpoBeicHust. BoccTanOBIeHIE KapOOHMUIBHBIX COSTHHEHUH. -

OtpensHble  MPEeNCTABUTENM  ANKaHONOB. MeraHoi, €ro IpOMBIIUIEHHOE
HOJIyYCHUE H

IpUMEHEHVE B  IIPOMBIIUIEHHOCTH. buojormyeckoe JeHCTBHE  METaHOJA.
Cnenuduueckre cnocoObl MONTyYeHUs] STHIOBOTO cnupTa. Pusnonornyeckoe AeiCTBHAE
3TaHOJIA.

Muoroarovinbie CHHPTHI. V30MepHs W HOMEHKIATYpa TPEACTaBUTENEH IBYX- W
XaTOMHBIX cnupToB. OCOOEHHOCTH XMMHYECKHX CBOHCTB MHOTOATOMHEBIX CITUPTOB, HX
ecrseHHoe oOHapyxenue. OTIENbHBIC TPEACTABUTEIM: OTHUICHINIMKOIb, TIHIEPHH,
cOObI BX HOJLyYeHHsl, IPaKTHYECKOe IPHUMEHEHHE.

ITP6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
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'q)%:HciJTa KaK ?bymcmm 610 XMMIUYECKOro™ CTPOCHHU.
_BpOanOBaHHeHbeHona @aquIBeHHw peaxius); HUTpOoBdHME (TUKPUHOBASL, KUCIIOTA,

; i AT vOKpameHHHx KOMIIIEKCOB ¢ HOHOM" Fe3+
_ Hpmvr CHITE q;enona I‘Ionyqerme (peHonaB npomsnnnennocm

Hemoncmpayuu: Vopemm: MOTIEKyT CIHEPTOB M. (heHOIOB. PaCTBopHMOCTB B BOJE
‘QTKAHOMOB;  ** OTHICHINIAKOTS,  IIMIEpHHa,  (eHoa. Cpasuenne CKOPOCTH
B3aMMOJICUCTBISI HATPUS C OTAHOJIOM, IIPOIAHONOM-2, 2-METHJI- IIPOIaHOJIOM-2,
rimanepuHoM. Tlonyderre 6poMaTaHa U3 HTaHONA.

Brirecuenue - perona u3 (eHomsITa HATPUS yrodbHOH KucioTod. Peakmms denoma c

| popmansaeryiiom. Kaueernenubie peaxium Ha (GEHON. 3aBHCHMOCTH PAacTBOPUMOCTH

deHOMa B BOzie OT TeMIepaTypsl. BsammojeiicTBre (eHona ¢ pacTBOPOM INENOYH.
PacriosHaBanue pacTBOpOB (heHONATa HaTpus M KapOoHata Hartpus (OapboTax
BBIIBIXAEMOTO BO3[yXa WM JEHCTBHE CHJILHOM KHUCIOTHI). Pacrmo3sHaBanue BOIHBIX
pacTBOPOB (heHoA U IIIUICPHHA.

Jlabopamopmste onvtmpi: PexTudukarys CMECH 3TaHOI — BOJIA.

OOHapy KeHue BOJIBI B a30TPOITHON CMECH BOJIbI M STHIOBOIO CIIUPTA.

I[MpaxTryeckoe 3ansitue Ne9
W3yyenne pacTBOPUMOCTH CIIMPTOB B Boje. OKHCICHHE CIOHPTOB PAa3IIMYHOIO CTPOCHHUS
XpoMOBO# cMechio. [lomydenue nuatmioBoro d¢upa. [loxyuenne riounepara Me/u.

CamocrosTelbuasi pabora COupTEI B IMIICBBIX TeXHOJOTHSAX U B ObITy. CrocoObl
O0Hapy)XeHHS CIUPTOB B pACTBOpax. 3HadeHue (eHOMPOPMANBICTHIHBIX CMOI B
COBPEMEHHOM TEXHHYECKOM IIPOM3BOJCTBE. DKOJOTHYECKas COCTABIAIONIAs TTPHUMCHEHHUS
(heHOJIOB B IPOMBIIUIEHHOCTH.

Temvia 2.8
ANbEErigbl ¥ KeTOHbE

Copnepxanne y4e0HOT0 MaTepHaia

1 Tomonorugeckue psgbl AJbAETHAOB MW KeTomon. IloHsTHe 0 KapOOHMIBHBIX
COCIMHEHMSIX. ODJIEKTPOHHOe CTpoeHne KapOOHWMbHOW rpynmel. MsoMepus w
HOMEHKJIATYpa aIbIEIWiIoB M KeToHOB. Duspueckue CBoHCTBA KapOOHHIBHBIX
COEIUHEHUII.

Xumugeckue cBOHCTBA AJbJETHAOB W KeTOHOB., PeakIMOHHAs CIIOCOOHOCTH
KapOOHHILHBIX COeIMHEHHN. Peakiiuy OKUCIIeHHUS allbAeIiI0B, Ka9eCTBEHHbIE PEAKIMU

Ha  QIbLJACTUIHYIO Ipymiy. Peaxiuu NOJUKOHICHCAIIM: obOpazoBanue
(denosopopmanbIEruIHbIX CMOJL.
Hpumenenuge u  nojydyenue kapOoumibubix coepusenmii.  IIpumenenue

JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9
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o HOJIY‘IGHHG YI(CYCHOF O aJ'H:I[eI‘I/I)Ia OI(HCJIGHPIe BTaHOJIa XpOMOBOH CMCCBIO

i"rmzfpaTanﬁe}r’“-- Hon. OKHC‘JICHHéM yrﬂeBo,quo,uOB OT,I[GJILHBIC
IIPCIIQTa:I/I’I‘CJII?I aﬂb,uerifoLOB M. KSTOHOB; cneund)nqecme cnoco6f>1 ux nonyqem/m u
eBoHCTRA: : s - :

1 ZIeMoucmpauuu‘ Hlapoerepmesme e oﬁBeMHHe MOIIeJIH MOHeKyJI anmermron u |

KETOHOB, =~ 7 ;
KavecTBeHHEIC peakiiy Ha allbACTHAHYIO ITPYIILY.

Jabopamopnsie onvimpl: OKuCIeHHE 5TAHONA B OTAHATb - PACKATEHHOW MEIHOM
IIPOBOJIOKOH. : :
Honygenue. heHo1oPpOpPMATIBIETrHIHOTO: -IOJIAMEDA. PacnosﬂaBaHne pacTBOpa aueTOHa
1 popmasiHa.

Hpaxrugeckne 3anarua Nel0

Wzyvenne BOCCTaHOBHTENBHBIX CBOWCTB ANBICTHIOB: PEAKIUs «CEPeOPSHOro 3epKajay,
BoccranoBinenwe ruapoxkcupa wmemw  (II).  BsaummopedictBue — dopmanbaermpma ¢
THJPOCYIHPUTOM HATPHSL.

CamocrosiTesnHast pabora
AJIbIErH/Ibl B NHIIEBBIX NPOAYKTaX?. AKPOJICHH — ero CBOWCTBA, IPOLECC 00pa3OBAHUSL.

Tema 2.9
Kap6osoBble KHCIOTHI U
HX NPOM3BO/JHbIE

Copep:xanue yueGHOro MaTepuaia

1 Iomosoruveckuii psf NpeebHBIX OIHOOCHOBHBLIX KApOOHOBBIX KHMCJIOT.
[Tonstre o KapOOHOBBIX KHCIOTAX M KX KilacCH(UKAIysa. ODJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE KAPOOKCHIBHOM ~ rpymmbl. [ 'OMONOrHYecKmit  psi
NPENCTBbHBIX OJHOOCHOBHEIX KapOOHOBBIX KHCIIOT, WX HOMEHKIATYPA W H30MEPHSL.
MeXMOJIeKy/ISIPHBIE  BOAOPOJIHBE CBA3M KapOOKCHIBHEIX TPYIIN, WX BIMSHHE HA
dusuyeckue CBOUCTBA KAPOOHOBBIX KHCIIOT.

XuMH9IecKkne CBOHCTBaZ KapOOHOBBIX KHCIOT. Peakuwn, WNTOCTPUPYIONIHUE
KHCJIOTHBIE CBOMCTBA M HX CpaBHEHHE CO CBOWCTBAMH HEOPTaHHYECKHX KHCIIOT.
ObpaszoBanue (yHKIMOHAIBHBIX IPOM3BOMHLIX KAapOOHOBBIX KMCIOT. Peakimu
srepuduKanuy. AHTEAPUIIE] KapOOHOBBIX KHCIIOT, UX IIOJIyUeHHe i IPIMEHEHHE.

Crioeobpr mosyuenus KapoosoBsIX KHEIOT. OTHeNbHbIE MPEACTABATEIM M HX
sHavenne. OOmue crnocoObl MONYYEHUS: OKHUCICHHE alKaHOB, AIKEHOB, MEPBHYHBIX
COHMPTOB, AalbAErujioB. BaxueHmue mnpexcraBuTenn KapOOHOBBIX KHCIOT, HX
Ouonoruueckas poiib, clenuduyueckre crocodsl nolyyeHus, coicTBa 1 IpUMEHEHUE
MypaBbUHOMU, YKCYCHOM, NaIbMUTUHOBOM] B CTEAPUHOBOM’; AKPUIIOBOM U METAKPUIIOBO;

ITP6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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i TPQQHI&E u HOMSHKJIaTypa cno;xgsm athpOB ' Memaocosaa
: ; “Kap@ﬁﬁonwﬂ&“itﬁcnom - CriocoGBI IOy SeHIS ™ CIOMKHBIX 3pupos.
O6p4THMQCTb - PeaKIm - 3Tel‘)1/1c1)1/11(a1.m1»1 u (baKTopr, i Hh CMemeHHe

Kak HpeﬂGTaBHTeJTH.‘CHH‘I‘P}I‘HHeCKI/IX\'BOJ’IOKOH XnaneCKne cBoOMCTBA n npmvxenenne
CJIO)KHBIX s¢upos.~- =

= JKnpeE: XKups! kak CITOXKHBIE a(pﬂpBITmuepHHa Kap6OHOBBIe KHCITOTHI, BXOJISIIIHE
B COCTAB JKHPOB. ‘3aBHCHMOCTb KOHCHCTEHIMH JKHPOB OT HX COCTABA. XHUMHYECKHE
| CBOMCTBA KMPOB: THAPOIHS, -OMBLICHHE, ruipupoBanue. buonorayeckas poik KUpPOB,
| HX HCHOJIb30BaHKE B OBITY U IPOMBIIIIIEHHOCTH.
o KapOoHOBBIX: KHCIOT.  Mbua. Crioco6sr IIOJIy4YEHHUS COJICH: B3aUMOEHCTBUE
KapOOHOBBIX KHCIOT C METAIAMH, OCHOBHBIMH OKCHIIAMH, OCHOBAHHSMH, COJISIMIL
HICNIOYHOM THIPOJIU3 CIOXKHBIX d()UpoB. XHUMHUECKUE CBOMCTBA COJEl KapOOHOBBIX
KHCIIOT: THIPOJIHU3, PEaKIMd HOHHOTO 0oOMeHa. Mblia, CYIHOCTh MOIOIIEro JIeHCTBHSL.
OTnomreHnne MpiTa K JKeCTKOM Bojie. CHHTETHYECKHE MOIOIIHE cpeactea — CMC
(IeTepreHTs), UX IIPEUMYIIECTBA U HEJOCTATKH.
Hemoncmpayuu: 3HaKOMCTBO ¢ (PU3HMYECKHMH CBOMCTBAMM BAKHEHIIIHX KapOOHOBBIX
KHUCJIOT.
Bosronka Oensoitroi kucioTsl. OTHOIIEHHE PA3IMYHBIX KAPOOHOBLIX KUCIOT K BOJIE.
CpaBuenme pH BOAHBIX pAaCTBOPOB YKCYCHOM M COJSHOM KHCIOT OJMHAKOBOMN
MOJISIPHOCTH.
Homyuenne mipmaTro maxmymero cuoxmoro s¢upa: OTHOINEHHE CIMBOYHOTO,
IIOACOIHEYHOr0, MAIMMHHOr0 Macel W Maprapuna K OpoMHOH Boge W pacTBOpY
nepMaHraHaTa KaJius.
JTabopamoprsie onsimpr: B3auMozeiicTBIE pacTBOPa YKCYCHOM KHCIOTH ¢ MATHEEM,
OKCHJIIOM IIMHKA, rujipoxcuziom xesesa (III), pactBopom kapbonara xanus u creapara
KaJTusl.
Osnaxomnenue ¢ oOpasnamu CloXHBIX 3QupoB. OTHOIIEHHUE CIOKHBIX 3(pupoB K Boxe
W OpraHWYeCKHM BEINECTBaM. BBIBEIEHHE JXHPHOIO MATHA C IOMOINBIO CIIOIKHOIO
adupa.
PacTBOPHMOCTE KUPOB B BOJIC M OPraHMYECKUX PacTBOPHTENsX. CPABHEHHE MOIOMTHX
CBOHCTB X03skicTBeHHOTr0 MblTa 1 CMC B jxecTKOi Bojie.

Hpaxrayeexue 3ansirie Nel |
PacTROPUMOCTS pasnuuHbIX KapOOHOBLIX KHCIOT B BOZe. BsammomeicTmue YKCYCHOM




Co,uepmalme yqeﬁnoro MaTepHa.na

O e

1)

“ JlonsrHe 00 yrilesoziax. Knaccmbnxaunﬂ yrHeBO,ILOB Mono- nE- nonmcaxapm[m
TPEJICTABUTENH KaXIOM - TPYIIIBL YEIEBOLOB. Bnonormecxaa POJIb YITIEBOZOB, HX
3Ha4YEHHE B )KU3HM YEJIOBEKa H 00IIecTBA. =

Momnocaxapuasl. Crpoerue u . ONTHYECKas M30MEpUs MOHOCAXapumoB. Mx

|“kmaccuuKanys “Io¢ YHCITy - ATOMOB ‘yIJIepofia B IPHPOJEe KapOOHWILHOM IPYIIIEL

@opmynsr  @umepa - @ Xeyopca Ui H300paXKEHHS MOJEKYJI MOHOCAXapuiIoB.
Otnecenue MmoHOcaxapunoB K D- u L-psay. Baxxuelimue npeicraBuTeId MOHO3.
I'moko3a, cTpoeHHe -ee MONeKyIbl M (U3HYECKHe CBOWCTBA. TayToMepws.
XUMHYeCKHe CBOMCTBA IVIFOKO3BI PEAKIHH 0 aJbICTHIHON Tpymme («cepedpsaHoro
3epKajla», OKHCIEHHE a30THOH KHCIOTOH, THApHpOBaHWE). Peakiuu TITFOKO3BI Kak
MHOI0ATOMHOT'O CIIHPTa: B3aUMOJIEHCTBHME TITMIOKO3BI ¢ rumpokcupoM menu (II) mpwm
KOMHATHOM TEMIEpaType W HarpeBaHud. Paszmuunble TUNB OposkeHHWs (CIHUPTOBOE,
MOJIOYHOKHCTI0€). I'moko3a B npupoze. bruonorudeckast pojib ¥ IPUMEHEHHE TIIIOKO3BL.
@pyKTO3a KaK H30Mep TIIOKO3El. CpaBHEHHE CTPOCHHS MOJIEKYJIBI H XUMHYECKHX
CBOJMCTB IVIFOKO3BI ¥ (PPpyKTO3bL. PPyKTO3a B IPUPOIE U e OHOTOTHYECKas POIlb.
ITenTo3e1. Pubo3a i1 ne3oxcuprbo3a Kak HpelCTaBUTeNH albaoiieHTo3. CTpoenue Mo-
nexkyn. Jduecaxapumsl. Crpoenue mucaxapuzoB. Crmoco® COWIEHEHHS MHKIOB.
Boccranasnuparoniye 4 HEBOCCTAHABIMBAIOIIME CBOMHCTBA IHCAXAPUIOB KAK CIEICTBUE
couneHenus nukiaa. CTpoeHHe W XMMHUYECKHE CBOMCTBA Caxapo3bl. TeXHOIOTHYECKHE
OCHOBBI IPOM3BOACTBA caXapo3bl. JIakTo3a 1 MaJbTO3a KaK H30MEPHI CaXapo3bl.
Hosmecaxapuapl. OOmee cTpoerue mnonmcaxapuioB. CTpPOEHHE  MOJEKYIIBI
Kpaxmaja, aMmiao3a W aMuiIoneKkTuH. Pusndeckue CBOMCTBA Kpaxmaia, ero
HaXOXK[CHUE B IPHpoJE W OHmONOTHYecKas Poib. [ IHKOreH. XMMHYECKHE CBOMCTBA
kpaxmana. CrpoeHHe 9JEeMEHTApHOIO 3BEHa LEJUTIONO3bl. BiusHHe CcTpoeHwHs
HDOAMMEPHON Henu Ha (U3UYecKue M- XUMHYECKHe CBOMCTBA HEIUIIOJIO3bl. I Mapoius3
LEIUIOJI03b], 00pa30BaHUue CIOXKHLIX (PUPOB C HEOPraHHYECKHMU U OPraHUuYeCKUMM
xucioTamMu. IloHsTHe 00 HWCKYCCTBEHHBIX BOJIOKHAX: AIlETATHOM INENKE, BHCKO3E.
Haxoxiende B npupope u Oumojioruueckasi posib nemnonossl. CpaBHEHHE CBONCTB

I1P6 02, -

JIP 06, JIP 04, JIP 9*
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| "BOJIOKOH. e o v

JIab’.opambﬁrible' -Dnblmbi‘."f’:'-Iﬁ/IC'JIOTHHﬁ - mnponm; caxapozm. 3HaKOMCTBO c
obpazmamu = monucaxapuos.OOHApY)KEHHE . KpaxMaia ¢ IIOMOIIBIO Ka9eCTBEHHOM
peaxIuu B MeJie, Xi1ebe, Horypre, MaprapiHe, MAKapOHHBIX H3/ETHsX, Kpynax
Hemoncmpayuu: Obpa3ns! yrieBoIOB 1 Hznenmd 13 HEX. B3auMoelicTBHE TIIIOKO3BI C
- (pyKCHHCEPHHCTON KUCIOTOM. ; .

Jlabopamopusie onwimpr: O3HaKOMIEHHE C (QHU3WYECKUMU CBOMCTBAMH IJIIOKO3BI
(arrTedynast yrakoBKa, TaOJICTKH).

IIpaxTuyeckue 3ansarae Nel2

Peaxiust «cepeOpstHOTO 3epKajiay TIIIOKO3Bl. B3ammMoneicTBHE IIFOKO3BI ¢ THAPOKCHIOM
vemu (II) mpm pasnuyHBIX Temreparypax. /JleficTBme aMMmadHOro pacTBOpa OKCHJIA
cepebpa Ha caxaposy. OOHapy KeHue JIaKTo3bl B MoJioke. JleiicTBHE #oa Ha KpaxMall.

Camocrositebaas padora buonormueckoe u Gusnomornyeckoe 3Ha4YEHUE YIIIEBOJOB M
aupoB. IIpakTHdeckoe 3HAYCHHWE ¥ IPUMEHEHHE CIUPTOB B OBITY M INHIIEBOH
IIPOMBIIIICHHOCTH.

Tema 2.11
AMHHBI, aMEHOKHCIOTH,
penxu

Conepxanne yae0HOro MaTepuaia

1

Kraccuduxanuss u mn3omepus amuson. [lomsarue 06 ammpax. Ilepsuunble,
BTOpPHYHbIE U TpeTuuHble amMuHbl. Kiaccnukaiys aMuHOB 110 THILY YIJIEBOJOPOAHOIO
paguKata W YHCIy aMHHOIPYIII B MoJekyne. ['omMonormdeckue psabl IPEAEIbHBIX
anmu(aTUIeCKUX ¥ apOMATHUECKHX AMUHOB, M30MEPHs M HOMEHKIIATypa.

XuMugecKne ¢BOHCTBA aMHHOB. AMPHBI KaK OpPraHW4YeCKHE OCHOBAHMSA, HX
CpaBHEHHE C aMMHAKOM M [PYTHMH HEOPraHHYeCKHMH OCHOBaHHAMH. CpaBHEHHE
XHMHYECKHX CBOWCTB amu(aTHYeCKHX H apoMarhueckux amuHoB. OOpasoBanue
aM#/I0B. AHIIHHOBBIE Kpacutenu. [loHaTre 0 cHHTETHYECKUX BoJokHax. Ilommamum s
U [TOJIMAMUTHBIE CHHTETUIECKHE BOJIOKHA.

[ipuvenenue i noayyenne amuaoB. [Jonyyenue amunos. Paborsl H. H. 3unnna.
Jemoncmpayuu: Ou3ndeckrue CBOMCTBA METHIIAMHMHA: arperaTHOE COCTOSHME, I[BET,
3apax, oTHouieHue K Bojge. I'openme MmeruiamuHa. BsammonciciBue aHuiiiHa u

I1P6 02,

JIP06, JIP 04, JIP 9%

MP 04,
OK 1-9
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|- OtitTrueckast: -
'JIBOHCTBeHHOCTL KUCHOTHO:0CHOBHEIX ' CBOMCTB ~aMHWHOKHCIOT M €€ IPHIHHEBL

|-HeTBepTHYHAS

L H3OMEPHS - A-AMHHOKUCIOT. HomeHKnaTypa * aMHHOKHCIIOT.
BHOOSpHEE  MOHEL: : Peakiuu KOHLreHcaunu IlentumEas cBsa3b. CHHTETHUYECKHE
BOJIOKHA: “'KailpoH, 5HaHT. Kiaccudukarws BomokoH. [lomydenne aMUHOKHCIOT, HX
[IPUMEHEHHE 1 OHOJIOrHYecKast () yHKITHSL.

- beaxn. -benku xax npupogHsle nomuMmepsl. [lepBuunas, BTOpHYHAs, TpETUYHAS H
CTPYKTYPHI+ - OSTKOB.. - DUOPHUIULIpHEIE W TIOOYJSIpHBIE  OEJKH.
-XuMHugeckue CBOHMCTBa OENKOB: TOpeHHWE, ACHATYpauus, T'HIPOJIA3, KaueCTBEHHBIE
(uBeTHEIe) peaximu. buonormueckue QyHKIHM OETKOB, WX 3HAYeHHWE. benkm Kak
KoMmoHeHT rmuiy. [IpobneMa 6eIKoBOro TroIoaHus U IIyTH €€ PEIIeHUS.
Hemoncmpayuu: Ob6Hapyxenue (yHKIMOHATBHBIX I'PYII B MOJIEKYJIaX aMAHOKUCIIOT.
HefiTpanmzarus menous aMuHOKUCIIOTOH. HelTpanu3anust KUCIOTH aMUHOKUCIIOTOH.
PacrBopenne u ocaxeHue OEIKoB.

Jlabopamopnsie onvimpl: VI3roTOBICHHE ITAPOCTEPKHEBBIX M OOBEMHBIX MOJIEIICH
M30MEpPHEIX aMHHOB. PacTBOpenme OenkoB B Bojae M ux koarymsmsa. OOHapyxeHHe

Oelka B KypUHOM SIIE B MOJIOKE.

Hpaxraueckoe 3ansaTre Nel3
OGpazoBarue coneit amwnuaa. BpomupoBanuwe ammnuHa. O6pazoBaHHe COJEH TIHIMHA
ITonyuenne meHOM conm rmmrwHa. Jlenarypanus 6enxka. [[BeTHbie peakimy 6€IKoB.

CamocrosiTennaasi pa6ora llpakthdeckoe 3HaUeHWE H NPUMEHEHHE COBPEMEHHBIX
MOJUMEPOB | IUIacTMace B ObITY U Ha IPOU3BOJACTBE. [IpuMeHeHue OeIKOB B aMHHOKUCIIOT
B MEJIMITMHE W TPON3BOJICTBE MUIIEBHIX ITPOXYKTOB

Tema 2.12
A3oTocorep-xamue
reTeponHKIHIecKe

coeiHHeHHs.
HykienHoBbIe KHCIOTHI

Co,uepmalme yqeﬁnoro MaTepuaga

1

Hyxneunopsle xmeaorbl. HyKIEHHOBBIE KUCIOTHI Kax IIPUPOAHBIE NOIUMEPEL.
Hywireorunpl, ux crpoenue, npuMmepsl. AT® u AJI®, ux B3anMonpeBpaiieHue u poJib
storo nponecca B npupoje. [lousrue JJHK u PHK. Crpoenne JIHK, ee nepsuunas u
BTOpuHHas cTpykrypa. - Paborer @.Kpuxa u [{.Yorcoma. KommiemeBTapHOCTH
azotucteix ocHoBanui. Permaxarus JIHK. Ocobennocru erpoennst PHK. Tunst PHK u
ux buonorugeckue Gpysknun. [Joustre o TpondHom koze (koxone). buocunTtes benka B
kuBoH Kierke. I'ennas umxeHepus u Ouorexuouorus. Tpancrennsle GOpMbl pacTeHMH

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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‘:B331’IMOI[6PICTBI/1 nuipmmua 6 ‘_CO,TDIHOH KI/ICJIOTOH MO,ZICJ'I‘I: MOHCKyJIBI

= JIEKapciﬁa BT HpCHEIpﬂTBI

= - MOJEKy —';Ba)I(HeI/IHII/IX I‘CTCpOHHKJIOB - Komexust
é’répélmkﬂnqecﬁm% SENUHEHMIL. I[eHCTBHe pacTBopa TMUPHANHE "Ha HMHITKATOP.
ZIHK

“H3TOTOBJICHHbIE MCTO,E[aMI/I TeHHOM HIDKCHEpHH |
OGUOTEXHOIOTHH. -

“ KonrpoisHas pa6oTa (py0e:KHbIH KOHTPOJIb)

Ja6opamopustii onvim: - VIsrotosiieHne OOBEMHBIX H INAPOCTEPIKHEBBIX MOZENEHt
A30THCTHIX T€TEPOIHKIIOB.

CaMoecTOsITeIbHASE - Pa00Ta - 3HAUGHHE - HYKIEHHOBBIX KHCIOT - reTepouHKHqucmx

| coenuHEeHUN B IIpoIeccax CHHTE3a OeKoBOit MOJICKYJIBIL. AJIKaJIOI/II[BI B IIPUPOJE.

2.13
Buojgoruyecku
AKTUBHBIE COC{MBEHHA

Copeprxkanne y4e0HOro Marepuasia

1

®epmentsi. [TonsTHE 0 hepMeHTaX KaK 0 GHOTOTHYECKHX KATATH3aTOpax GelkoBoit
npupoabl. OCOOCHHOCTH CTPOCHMS M CBOHCTB B CpPAaBHEHHH C HEOPraHMYECKUMU
xaraymsatopavu. Kinaccudukamus (pepmertoB. OcoOEHHOCTH CTPOEHHS M CBOMCTB
(pepMEHTOB: CETEKTUBHOCTh M 3(P(PEKTHBHOCTh. 3aBUCHMOCTh aKTHBHOCTH ()EPMEHTOB
ot Temmeparypsl u pH cpenpl. 3HadeHune (pepMEHTOB B OMOJOIMH M IPHMEHEHHE B
TIPOMBIIIJIEHHOCTH. ’

Buramunei. [lonsatue o Buramuuax. Mx Icnaccmpmcaunﬂ u obo3nauenue. Hopma
noTpebienus BUTaMHHOB. BotopactBopuMele (Ha mpumepe ButamMuHoB C, rpynisl B u
P) w xwmpopactBopumbie (Ha mnpumepe BuTaMuHOB A, D m E). AsuramMmHO3EL
THIIEPBUTAMIHO3BI ¥ THITOBUTAMUHO3B], UX IIPODUIAKTHKA.

Iopvonsr IloHATHE O ropMoHax Kak OHOJIOTMYECKH aKTHUBHBIX BELIECTBAX,
BEITIOJTHSIOIIMX ~ OHJIOKPUHHYIO — PErYJBIIHMIO  JKM3HEAEATENIbBHOCTH  OpraHHu3MOB.
Knaccuduranust ropMOHOB: CTEPOHIBI, IIPOU3BOIHEIC AMUHOKHUCIIOT, NOTHIENTHIHLIE 1
OemxoBbie TOPMOHBL OTHEIBHBIC MPEICTABUTEIN: 3CTPAJMOI, TECTOCTEPOH, HHCYIHH,
aJipeHaJIH.

JlexaperBa. Ilonarme o nexapcTBaXx KakK XHMMUOTEPAIIEBTHYECKHX Ipenaparax.
Kparkne #ucropyueckue CBeIEHHMS O BO3HUKHOBEHMM U DPa3BUTHH XHMHOTEPAIUH.
I'pynmst  Jiekapers:  cyib(amuibl  (CTpenTouus), asTHOMOTHKM (HEHHLMILIMH),
AHTHITUPETUKY (ACIIMPUH), aHAIBIeTUKU (aHanbruH). Mexanusm JeHcTBHS HEKOTOPBIX
JIEKAPCTBEHHBIX MPETIapaToB, CTPOSHHE MOJIEKYJI, IIPOTHO3MPOBAHNE CBOMCTB Ha OCHOBE
aHa/lM3a XUMHYECKOI0 CTpoeHHs. AHTHOMOTHKM, MX IJlacCHM(UKauus 110 CTPOCHMIO,

ITP6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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—-paBHeHﬂe-CKopocm?paﬁroﬁ(eHHﬂ’ 05 o )IeHCTBKeM cpep eHIA"
: -‘FeC]g,_Man.. O_6pa3u1>1 B_uTaMIgHHLD(

| HO"J’IHBHT&MHHBI
aBnTaMlmosoB .
| Thraxar ~ic m3o6paxerrem =
aJipeHaInHa. :
| B3aumopeitcTeue. - anpenanusa - ¢ pactBopom FeCls. Benkosas mpupoja HHCYIIHHA
| (uBeTHas . peakmusi Ha Oenkm).--[lLrakaTel- Wi KojorpaMMmbl ¢ (opMyJaMH aMHuza
i1 CyTTb(DaHAIOBOM KHCIOTHL; AUFAAPO- QOIMEBOM K JIOKHOW AUrHAPO(OIHEBOH KACIOT,
| OeH3MITeHHITIAHA, TETPAIUKIIIHA, e oTakcuMa, aCIUpUHA. ‘
Jlabopamopnsie onetmyi: VicupiTanue pacTBOPHMOCTH aJpEHANIMHA B BOJE M COJISHOR
KHCJIOTE.

OOHapy)keHHe acllpHHA B TOTOBOM JIeKapCTBEHHOHU (opme.

*'I/D‘UIIOC’PpaIII/IIfI "cbororpa(bnn mnno*mmx c pa3np1qm>nvm (bopMaMH

CprKTypHBIx (bopMyJI 3c1*pam/Iona Te'c"roéfrepona,

IIpaxkTHueckue 3ansarus Nel4

O6uapyxenue BuTamuna A B mojcoHeyrnoM Macne. OOuapyxenue Buramusa C B s65109-
HoM coke. Ompenenenue BuTamMuHa D B phiObeM JKUpe WIM KypHUHOM elTke. JlelicTBue
AMHIIO36I CITIOHBI Ha Kpaxmain. JleficTBHe MJerujiporeHasbl Ha METHICHOBBIM CHHHIM.
JlelicTBre KaTajaskl HA MEPOKCHA BOJIOpOJa. AHANHM3 JIGKapCTBEHHBIX IPENaparos,
IPOHU3BOJHBIX CATUIIMIOBOM KHCIOTHL. AHAIM3 JIEKaPCTBEHHBIX IIPENapaToB, IPOU3BOIHBIX
n-aMuHO(pEeHOITA. 8 -

I1P6 02,
JIP 06, JIP 04, JIP 9%
MP 04,
OK 1-9

Camocrositeiibhasi paGora - @usnonsormyeckoe 3HaYCHHUE OHONOTHYECKH AKTHBHBIX 2
BENIECTB B JKU3HEHEATENEHOCTH JKHBBIX OpraHu3MoB. lIpumenenwe (EpMEHTOB H
BHTAMUHOB B IIMIICBOM IPOMBIIIICHHOCTH. VX 3HaueHmE s -
Mroropas aTrecTanus B hopMe KOMIUIEKCHOT0 dK3aMeHa ¢ HucnuminHon JK 2 3
IipakTUaeckas XuUMHUusd

117
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R = 3 VCIOBT PEATIBAHUFITIPOT'PAMN I YYEBHOW AUCIHUNIIAHBI OV dn.11 Xumns

: -1 3.1 Hist peamasanun _HporpaMMI;-;ngéH.Qﬁ JIACTIAILTAHEL JTIOTDKHBI OBITH IPELYCMOTPEHBI CIICIYIOHIHME CIICIHAIbHOC nomemenue: Kabuner XuMuu

i ot TIoMOIHeHe KaOrHeTa: HOBI COOTHOTCTBORATE TPeboBarusM CaHHTapHO-OHUARMIOITOrHHECKAX nipasinr 1 Hopmarupos (CanllnH 2.42 Ne 178-02):
- SCHAIIEHO THITOREIM OOOPYIOBAHIEN, B TOM UHEITe CIeHMATHANPOBAHHOM YIeOHOU MeDeTbIo B CPeACTBAMMA 06ydeHns, HeOOXOMMMBIMH Ul BEITIONHCHH
peGoBaHH K YPOBHIO OTOTOBKH 0Gygaromumxcs. e — ’ ' - : :

O6opyoBanre yaeOHOro KabuHeTa:
- TOCAIOYHBIE MECTA [0 KOJIMYECTBY 00yYalOIMXCs;
- pabodee MECTO TIPEroaBaTeis;
- KOMIUIEKT y4eGHO-HAITISITHBIX II0CO0HI;
. - KOMIDIEKT 3JIEKTPOHHBIX BHICOMATEPHATIOB,
- 3aJIAHAS U KOHTPOJIBHBIX paboT;
- IpO(ECCHOHATHHO OPHEHTHPOBAHHBIC 38 [AHIS;
- MaTepHalbl SK3aMeHa.

TexaUYecKUe CpeICTBA 00y ICHHS:
- [EePCOHANBHBIH KOMIBIOTED C JIMICH3HOHHBIM IPOrPAMMHBIM obecreueHUEM,
- IIPOEKTOP C SKPAHOM.

3abl:
BubnroTeKa, YATAIBHBIN 3aJ C BRIXOJIOM B CETh HuTepuer. - -

3.2. UndopmanuocHHoe obeciieyeH e peajn3aiun NporpaMmbl

OCcBOEHHE TPOrPaMMBl y4eGHOM IMCIMILTUHE! « XHMUS) NPearonaracT Haluinue B npodeccroHaIbHOM 06pasoBaTebHON OpraHu3aliy, peanusylomer 06pazoBaTenbHyrO
TPOrpamMMy CpeHero ob1Iero obpa3zoBaHs B Mpe/ienax OCBOCHH! OIOTI CIIO Ha 6a3e OCHOBHOTO 061er0 06pa3oBaHus, KaOHHETa XMMUH C naboparopueii 1 1abOpPaHTCKOM
KOMHATOM, B KOTOPOM MMEETCs BO3MOMHOCTh 00CCTIeUHTR cBOBOIHBIH HOCTYT B MHTEpHET BO BpeMs y4eOHOr0 3aHATHs 1 B TICPHOA BHEY4YCOHOM NeATeIbHOCTH
oByualommxcs.

ITomerieHye KaOuHeTa JOJDKHO YAOBIETBOPATh TpeGopannsam CaHHTApHO-TIMAEMHUOIOrMYECKHX paBuii i HOpMAaTHBOB (CaulluH 2.4.2 Ne 178-02) u GbITh OCHAILEHO
THIIOBBIM 00OpPYIOBaHMEM, YKA3aHHbIM B HACTOSIHX TpeGOBaHUSAX, B TOM YHCIIE CHELHANH3HPOBAHHOH yueGHol MeGenbio U cpeacTeamy 00ydeH s, JOCTATOHHbIMK LA
BHLINOJNHEHUS TPeOOBaHMI K YPOBHIO NOAFOTOBKH obyuatomuxes’.

B xabuHeTe JOIMKHO GBITh MyTFTHMEMHHOE 060y I0BaHIE, TOCPEICTBOM KOTOPOT0 yHaCTHHKA 06pa3oBaTENEHOrO MPOLECCa MOTYT MPOCMaTPUBATE BUSYATLHYIO
UH(OPMALIMIO 110 XUMHH, CO3/1aBaTH PE3EHTAIMH, BUACOMATEPHAIILI M T. 1.
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3.2.1. OcHOBHbIe MeYaTHbIE U3IAHUA
1. Xwumus it Ipoeccuii ¥ CIIenHaNbHOCTEH eCTeCTBeHHO-HayyHOoTro npodmis., [abpuensu O.C:: yuebnuk it CII10, 3-e u3n., crep., M.: M1 «Axanemus», 2017, 400 c.
2. Xumus. [paxruxym., I'abpuenss O.C.: yuebnoe nocodue mst CI10, M.: U1 «Axkanemusi», 2017, 304 c.
3. Xumus. Tectsl, 3afauy 1 ynpaJKHeHym I“a6puemm 0O.C., JIsicosa I'.I';: yue6HOe nocobue misa CIIO, S-e uza., crep., M.: UL «Axanemusy, 2017, 336 c.
"4 Xumus s Hpodeccrii 1 crielMansHOCTEH TEXHMYECKOT0 M CTeCTBeHHO-HayuHoro npodueit., Epoxun ¥0.M., Kopajesa WU.B.: yue6ruk as CI1O, 4-e usn., crep., M.: HILT
«Axanemusiy, 2017, 496 c.
5. Xumust i npodeccuii U CreLHAIBHOCTEH ecTecTBeHHO-HayYHOoro npoduiist., nox pexa. O.C. 6.I'abpuensua: yueOnuk s cryaento yupesxaenui CIIO, 3-e usn.. crep., M.

HI1 «Axanemus»,2017, 400 c.
7.C6opHEK TecTOBBIX 3a1aHuii o xumun, Epoxun FO.M.: yuebrnoe nocobue ans CI10, 2-e usn., crep., Mocksa, W11 « Axagemusy», 2021, 128¢

3.2.2. lonosHUTEIbHbIE HCTOYHHUKH
1. Xumus. [pakrukym., [abpuensn O.C.: yuebnoe nocobue ans CIIO, M.: UL1 «Axanemus», 2017, 304 c.
2. Xumus. TecTsl, 3amaun ¥ ynpaxuenus., 'abpuensu O.C., JIsicoa I'.I'.: yuebHoe nmocobue ms CIIO, 5-¢ uzn., crep., M.: L1 «Axanemus», 2017, 336 c.
3. Xumus it npodeccuii u crneLHanbHOCTeH TEXHUYECKOrO ¥ eCTeCTBeHHO-HayqHoTo npoduneii., Epoxun F0.M., Koanesa M.b.: yaebnux s CI10O, 4-e usn., crep., M.: UL

«Axagemusty, 2017, 496 c.
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e by KOHTPOJIB M OIEHKA- pezmeTaTOB OCBOGHI/DI y1186HOI/I<—,HHClII/IHJH/IHLI ocymeo"rBJmeTcz npenoaaBaTeneM B npouecce IIPOBEICHHS npalcmqecxcnx
SaHSiTI/IH, TECTHPOBAHMS, & TAK)KE BBIIOHEHIS o6yqa}omnMch VH/IMBU/Iy T HBIX 38 [aHHi, IPOEKTOB, HCCIe0BAHTH, IPyTHX (Gop™ B METOI0B KOHTPOJIS.

PesyanTaTnl o6yduenyst, . R 2 Gl DopMBI H METOIBI KOHTPOJIS M OLEHKH pesyibTaToB
obydennst

- OcBoenue conepkanusyueOH0H {HCIATITAHEL <<BI/IOJIOFI/ISI>> o0eceYrBaET JOCTIIKEHNE
CTYZEHTaMH CIETYIOMIUX Pe3yIHTaTOB: ;

* JIUHHOCHHBIX:
JIP 01 chopMHpOBAHHOCTS YyBCTBA TOPIOCTH M YBAKEHUS K HCTOPHE U JOCTHIKEHHSM
OTEUECTBEHHOI OHOIOTHIECKOH HAYKH; MPEICTABICHNUS O LETOCTHOH €CTECTBeHHOHAYIHOI ~IIAYHBIH JIAATOT CO CTYACHTAMHE.
KapTHHE MUPA;

JIP 02 noHmManue B3aMMOCBA3H M B3aHMO3ABHCHMOCTH ECTECTBEHHBIX HAYK, MX BIMSHHS HA
OKPYXAIONIYIO CPETY, IKOHOMUIECKYIO, TEXHOIOTHIECKYIO, COLUATBHYIO U STHIECKYIO Cephl
JeSTEILHOCTH JeI0BEKa;

JIP 03 criocoGHOCTE HCTONMB30BATH 3HAHKS O COBPEMEHHOM €CTECTBEHHO-HAYIHOM KAPTHHE MEpa | “YMEHHE HCIOJB30BATE TEMATHIECKYIO HH(POPMALHIO 13
B 00pa3oBaTeNsHON i IPO(eCcCHOHAILHOMN e TeILHOCTH, - PasIMIHbIX HCTOYHUKOB. ¥
JIP 04Bo3mosxHOCTH HEDOPMAITHOHHOM CPEIbI ISl 06ECTIEYEHHST POYKTHBHOTO
camo00pazoBaHMs;

JIP 05 BrazeHue KyIbTypol MBIILIEH S, CIIOCOGHOCTb K 0606IIEHHI0, aHATH3Y, BOCHPHUSATHIO ~IIOJUIEPIKUBATH TECHYIO CBSI3b C OHOIMOTEKOH.
uH(DOPMALKMK B 00JACTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE LIE/M M BEIGOPY IyTeii ee NOCTIKEH S
B npodeccroHanbHOI chepe;

JIP 06¢rmoco6HOCTS PYKOBONICTBOBATECS B CBOCH JCATENHHOCTH COBPEMEHHBIMHA IPUHIATIAMHA
TOJIEPAHTHOCTH, JUAOTa ¥ COTPYIHAYECTBA; TOTOBHOCTS K B3aMMOIEHCTBHIO ¢ KOIICTaMH,
paboTe B KOJIEKTHBE;

JIP 07 roToBHOCTD HCIIONIB30BATH OCHOBHBIE METO/IBI 3ALIUTHI OT BO3MOKHBIX T10CIEACTRHI

-JIAYHBIN JUaJIOT CO CTyHEeHTaMH.

apapuil, karacTpod, CTUXUNHBIX 6eACTBHIA;




:[EBHPYCHEIX I JIPYEAX. saﬁaneﬁanm

3

' gj;eaIeJILHOCTH o HOBcez:HEBH mr—m mm ct)6nronem/m mep. npodpunamm OTpaBJIeHPIH s
; TPECCOR; BPETHBIX prmsrriex (KypeHms, aMKOTONH3MA, - -

e
-HAPKOMAHUM); IIPABUJI IIOBELICHMIS B OPUPOJHOHA cpene; -~ . . ....'.

JIP 10FoTOBHOCTS K OKA3aHHIO IIEPBOI TIOMOIIH pu TpaBMaX HpOCTy,IIHBD( U IpyTHX
3a607IeBaHHAX, OTPABICHUSIX IUIIEBBIME PO/ YKTAME,

JIMYHOCTHEIC Pe3yJIbTaTEL.

| JIP-1*.Oco3naronmit ce6s Tpak[aHAHOM H 3aUIATHUKOM BETHKOH CTPaHbI c

JIP 2* IIposBistonu# akTHBHYIO TPaXIAHCKYIO TIO3HUITHIO, TEMOHCTPHPYIOIH IIPUBEPIKEHHOCTD
NPUHIAIAM YECTHOCTH, TIOPSAIOIHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIN M y4acTBYIONIHIT
B CTyI€HYECKOM X TePPHTOPHAIILHOM CaMOYIIPABICHUHU, B TOM YHCIIE HA YCIOBHSIX

HOOPOBOJILYECTEA, IPOAYKTHBHO B3aNMOEHCTBYIOIIMH ¥ yIaCTBYIOIIHIL B €S TELHOCTH
OOIIECTBEHHBIX OpraHu3anuil

JIP 3*, Cobmoarommuii HOpMBI IPaBOIIOPIKA, CIEAYIOMUH HieataM Ipa’kIaHCKOT0 00IIecTBa,
obecrneuenus 6e30aCHOCTH, TIpaB U cBOGO rpaxian Poccun. JIOSIBHbIH K YCTaHOBKAM H
IPOSIBJICHUAM HPE/ICTABUTENICH CyOKyIBTYD, OTIHYAIOIIHI HX OT IPYIII ¢ JECTPYKTHBHBIM U

NEBHAHTHBIM HOBE/ICHHEM. [[eMOHCTPUPYIOIHIA HEIIPHATHE | IPELYIIPEKTAIOIIHI COLHATBHO
OITACHOE MOBEICHUE OKPYIKAFOIINX

JIP 4%, Ilpossasironuii 1 IEMOHCTPUPYIOMIII YBaKEHHE K TOIAM TPYIA, OCO3HAIONIHN 1IEHHOCTH
coberperHoro Tpyna. Crpemsimuiics K GOPMUPOBAHMUIO B CETEBOM Cpeie TMIHOCTHO K
IPOo(eCcCHOHAIBHOTO KOHCTPYKTHBHOTO «IE(POBOIO CICTa

JIP 5*. JleMOHCTpHpYyIONIH# NPHBEPKEHHOCTH K POIHOR KyJIBTYpE, HCTOPHYIECKOM ITaMsITH Ha
OCHOBE JIF00BHU K Po/uHe, poanoMy Hapoy, Malo! poJiuHe, IPUHATHIO TPAIHIHOHHBIX
HEHHOCTEH MHOTOHAMOHAIBHOr0 Hapoaa Poccun

JIP 6*. TIposBsioniui yBa)KeHUE K JIFOISIM CTAPLIETO OKOJIEHHUS i TOTOBHOCTD K Y4YacTHIO B
COLMAILbHON MOIIEPIKKE U BOJIOHTEPCKUX IBHIKCHUSIX

JIP 7*. Ocosnaromuil IPHOPUTETHYIO NEHHOCTH TMYHOCTH IeI0BEKA; YBAIKAIOMIMN COBCTBEHHYIO
¥ 9yXKYI0 YHHKAJIBHOCTD B PA3JIMYHBIX CHTYAIMIX, BO BceX (GOpMax 1 BHAAX JACSTEIBHOCTH.

JIP8.* T1posiBiisiioniuii u 1eMOHCTPHPYIOMIMIH YBAKCHHUE K TIPEACTABHTEIISNM PA3IHIHBIX

OTHOKYJILTYPHLIX, COUMALUDLIX, KOHECCHOHANBHBIX 1 MHbIX 1Py, ConpuyacTHbli K

-TIOJIrOTOBK

-IIPOBCACHUEC aHKETUPOBAHMS IICUXOJIOTaMH.

-IPUMEHATH ( XIpH HEOOXOAMMOCTH ) 3HAHUS MOy YEHHBIE
Ha 3aaaTusx 1o bK.

-3HaTh M COOIIOAATH TpaBHiia TEXHUKH OE30MaCHOCTH
paboTeI B 1a00PaATOPHH.

“YMEHHE OKa3aTh [IePBYI0 MEIUIIMHCKYIO [IOMOILb.

ol
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JiP 9% Cb6mona,10mnn 'S nponaraHaprfomHH TpaBuia 3/[0POBOTO U 6e30naCHoro o6pa3a
0} Ta'wnpeﬂynpexc ‘a}omﬂn 8202(01¢) npeononexaarémnn 3aBHCHMO0TH OT aJIKoronﬂ :

s ILP- 9% 3&60T51HIHHG§I o 3aumTe: oxpyxcammen Cp@-l[H«CO@CTBCHHOPI H qyxcon Gesonacnocm B

TOM umcIe MHpPOBOi , .

JIP 11%*. IIposBIstIoInuii yBaskeHUE K ICTETHYECKAM ueHHocmM o6nazxa10mnn OCHOBAMH
3CTETHYECKOU KYyITHTYPHI '

2| JIP 12 [puHuMaomyi ceMe bl IIEHHOCTH; TOTOBBIH K CO3JAHUIO CEMbH H BOCIIHTAHHIO

JieTelt; IeMOHCTPHPYIOLIHIT HENPHATHE HACKIKS B CEMBE, YXO/Ia OT POTHTEIBCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOLICHHA CO CBOUMM JETHbMH U MX (PUHAHCOBOTO COMCPIKAHMS

© MemanpeoMemmuIx:
MP 01 oco3naHwe COIMANBHOM 3HAYUMOCTH CBOEH TpodecCHi/CeHaIBHOCTH, 00TIafanwe
MOTHBAIMEN K OCYIIECTBICHUIO IPOHECCHOHATILHOM e TEILHOCTH,

MP 02 noppleHne HHTEIIEKTYATEHOTO YPOBHS B [IPOIIECCE H3YUEHHs OMOJIOTHIECKHX SIBTCHEI;

BBIZIAIOLIUXCS JOCTHIKEHUH 6I/IO.TI01"PII/I, BOIIEAINX B O6HI6quOBquCKYIO KYJIbTYPY; CIIOXKHBIX H

IIPOTHBOPECUUBELIX HYTeﬁ Pa3BUTHUSA COBPEMEHHBIX HAYUHBLIX B3TJIII0B, I/I,Z[eI‘/'I, Teopnﬁ, KOHHGI‘IHI/II;'I,

runores (0 CymHOCTH U IPOMCXOXICHUM JKU3HHU, YEJIOBEKA) B X0JIe PabOTHI ¢ PA3IIHBIMA
UCTOYHUKAMU UH(DOPMAIHH;

MP 03cmocoOHOCTE OpraHU30BBIBATE COTPYIHUIECTBO €AUHOMBIIIICHHNKOB, B TOM YHCIIE C
HCIIOJI30BAHMEM COBPEMEHHBIX HH(POPMAIOHHO-KOMMYHUKAIIMOHHEIX TEXHOIOTHIA;

MP 04cnoco6HOCTE TOHMMATh IPUHITAIIE YCTOHYHBOCTH U IPOLYKTUBHOCTH XKHBOH IIPHPOIBL,
IIyTH €€ U3MEHEHHs TI0/] BIMSIHMEM aHTPOIIOTEHHLIX (PaKTOPOB, CHOCOOHOCTH K CHCTEMHOMY
anaimsy rnodanbHbIX 9KOJOTHYECKUX IPOOIIEM, BOIIPOCOB COCTOSHUS OKPYKAIONIEH Cpelibl 1
paluoHaILHOTO UCIIONB30BaHUs IIPUPOTHBIX PECYPCOB;

MP 05 ymenue 000CHOBBIBATE MECTO K POJIb OHONOIUYECKHX 3HAHME B IPAKTHUYECKO
JeSTEIBLHOCTH JIOE, pPa3BUTUN COBPEMEHHBIX TEXHOJIOTHIA; onpenemm) JKHBBIC 00BEKTEI B
HPUPOJE; IPOBOAUTE HADIIOMCHUS 33 HSKOCHCTEMAMM € 1IEJILIO UX ONTUCAHUS U BBISIBICHU S
CCTCCTBCHHBIX H AHTPOITOTEHHBIX H3MEHEHHI; HAXO0JIUTh ¥ aHATU3HPOBATE HH(YOPMAIIUIO O

- | BHOTOTHIH.

; ~-yMBTB paccrcasafrb 0 cBoeii npe(beccma

3HAHWS , IOJly9EHHBIE Ha 3aHsATHIX BACH -

P

-IOJEPIKUBATE TECHYIO CBS3b C OMOIHOTEKO.

-~CIIEUTH 32 HOBOCTSIMH OMOJIOTHH.

-TIOCEINATh KITyOBI 110 HHTEPECAM.

-03HAKOMJIEHHE C OHOJIOTHYECKUMH CHCTEMaMu
Pa3HOro YpoBHS: KIETKOM, OPTaHH3MOM,

IOy JIAIIAe i, 9KocucTeMou, 6mocdepoii.
Omnpenenenve poJiv GHOIOTUH B (GOPMUPOBAHEH
COBPEMEHHOH eCTeCTBEHHO-HAYYHOU KAPTUHEI MUP A

_— 40
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,ECTEOTBBHHO Haymera SKGHGPHMSHTH,;IHCIK}HBBDBaHKIG HHQ)DPM&JIHOHHBD( TeXHOJ'IOTPH/I ,Z.UI}I

MP 060_ ocoGHOCTb 'I'IpI/IMe ¢

pGHICHI/Iﬂ Hay‘{HBIX JZ[IIpQ(i)GCCH’OHaJILHBIX zaﬂaq CIIOCO6HOCTB K- OI.ICHKE BT?IHGCKI/IaCHCKTOB

OILJIOJIOTBOPEHHE);

* NPEOMEMHBIX:
PO C(bOpMIrIpOBaHHOCTI: IIpeICTaBIeHU O POJIM B MECTe GHoOTHH B COBpeMeHHOI/I Hay4JHOU
KapTUHEe MHPa; TOHUMAHKHE POJIE OHOIOTHE B (JOPMHPOBAHMHA KPYro30pa H (yHKIHOHAILHOM
IPaMOTHOCTH JUISL PEIICHUSI IPAKTHYECKUX 3a]1a4; BIIa/ICHHE OCHOBOIIOIATAIOLIUMHY TOHSITUSME U
IIPEJICTaBICHISIMA O YKUBOH NMPHUPOJIE, €€ YPOBHEBOH OpraHu3alui ¥ SBOJIOIUH;
TP 02yBepeHHOE IONB30BaHUE OHOIOTUYECKOR TEPMUHOIOTUEH U CHMBOJIUKOM;
BIIAJICHUE OCHOBHBIMH METO/IaMU HAYYHOTO ITO3HAHUS, UCIIOIE3YEMBIMHU IIPU OHOJIOTHIECKUX
HCCIIETOBAHUSX KHUBBIX 0OBEKTOB M 9KOCHCTEM: OIMCAHUEM, U3MEPCHHUEM, IIPOBEICHIEM
HaOIOIEHAH; BBIABIICHUE U OIIEHKA aHTPOIOTCHHBIX H3MCHEHUH B IPUPOJIE;
ITP 03copmMupOBaHHOCTE YMEHHH 0OBICHATE Pe3yIbTaThl OMOIOrHYECKHX YKCIIEPUMEHTOB,
pemaTs SlIeMeHTapHbIe OMOIOTHYECKHE 3aauu;
ITP 04chopMupoBaHHOCTE COOCTBEHHOHN TTO3UITHHU IT0 OTHORICHHUIO K OHOIOTUYECKON HH-
(dhopmaruu, moJyJaeMou U3 Pa3HbIX HCTOTHUKOB, III00AILHBIM SKOJOTHYECKUM MpobaemMaM u
IYTSIM UX PEHICHUSI.

¢ [-obyuenme co6mo,zLeHmo npamzm HOBe,D;eHHﬂB s

- mauna A d A3 han SERNT

‘HeKOTOPBIX HCCIIEIOBAHEN B 001aCTE OHOTEXHONOTHH (K-_{IpnngQBaHHe,ngK,ycc,TBeHHQe

MIpHUpPOjie, OepeskHOMY OTHOIIEHUIO K
OoumomoruyecKuM 00beKTaM (PACTEHUSIM 1
SKMBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe.

JHUAJIOT IIPEImoJaBaTeIIA U CTYICHTA

-BBIIOJTHCHHUC HaquO-HCCHeJIOBaTEHLCI(Oﬁ pa60Tr>1.

cocTaBieHue pedeparoByMEeHHE OTCTaUBATh MHEHHUE, O
COXPAHEHHH GHOIOIHYIECKOr0 MHOr006Pasus KAk OCHOBE
yCTOHYMBOCTH OUOC(hEPHI U IIPOTPECCHBHOTO €€ PA3BUTHSL.
YMeHue BLISIBISATh TPUIHHBI BRIMUPAHUS PACTHTEIBHBIX U
JKMBOTHBIX OPraHU3MOB.

YMEHHE UCTIONH30BaTh TEMATHIECKYIO HH(POPMAIIHIO 13
Pa3TMYHBIX HCTOUHUKOB

e )



Penensus

Ha pabo4yro mporpammy no gucuummnae OV I . 14 « XuMusy I cCreluanbHOCTH eCTECTBEHHO-
HaygHoro mpopmma: 19.02.03  "Texmomorus xmeba, KOHIZMTEPCKHX M MaKapOHHBIX H3Ieuit"
roz\19.00.00 IIpomenmuteHHas SK0NOTHs ¥ GHOTEXHONOTHE, YTBEPIKISHHOTO npukazoM MOH P® ot 22

ampesst 2014 r. Ne 381, sapeructpuporanzoro Muntoctom P®, perucrparmonnsiit Ne33127 ot 17 mrons
2014.

19.02.09 «Texmomnorns sxupos u xuposamenureneit» " \\19.00.00 [TpoMBIIUIEHHAs SKOTOrHS I
OMOTEXHOJIOTHH, YTBEPXKAEHHOrO mpukazom MOH P® or 22 anpens 2014 r. Ne 381,
3apEerHCTPUPOBaHHOTO0  MumtoctoM P®, peructpammonmsit  Ne33127 or 17 wmrons 2014,
IPO(ECCHOHATBHOTO 00pa30BaHKS. Pa3pabOTAHHYIO IPEIONABATEEM ["ocymapcTBeHHOTO GFOIHKETHOIO
IPO(eCCHOHABHOTO  06Pa30BaTeIFHOTO yupeskienus KpacHomapekoro Kpas ApMaBUPCKHN MEXaHHKO
TEXHOJIOTHYECKHH TeXHUKYM ,paspaborannyro borocosoit [asue CepreenHoi.

PaGogast mporpamma mo mucrmmmame  OVJIm12 «XuMHS» COCTABICHA HA OCHOBAHHM
IpuvepHo  mporpaMmsl  00Lie06pasoBaTeNbHON — yueOHOH — MMCHMIDTHHEL  «XUMESD IS
NPO(EeCCHOHANBHEIX  00pPa30BATENBHBIX — OpraHM3aLHil aBTop-O.C.I'abpuamsan, W.I.Ocrpoymosa,
PEKOMEH/IOBaHHOH ~De/epallbHbIM TOCYNapCTBEHHBIM ABTOHOMHEIM yUPEKICHHEM «DeneparbHEIH
HHCTHUTYT pasBuTus oOpasosanus» (OIAY «®DUPO») B xauecrse [IPUMEPHOH IIPOTPaMMBI ISt
peau3aluy OCHOBHOW NpodeccHoHanbHOM obpaszoBarenbHoM mporpammer CIIO Ha 6a3e OCHOBHOTO
0011ero 06pa3oBaHus C IONYYCHAEM CPENHEr0 061Iero 06pasoBaHus, IIpoToxon Ne 3 ot 21 mroms 2015 1.
PETHCTPAIlMOHHBIN HOMED pereHs3ur 372 ot 23 wmons 2015 r. ®TAY «DUPOy.

Ilporpamma JlaeT BO3MOXKHOCTH MOIYYMTh 3HAHHSA OCHOB NHCLMIUIAH: «XuUMHHY. PaGouas
IporpaMva OTpaXaeT HasHAUCHHE NUCLUILIMHBL, ONpPENeNeHBl TpeGOBaHWS K 3HAHHAM, YMEHHSM W
HABBIKaM CTYIEHTOB. IIo Ka)moMy pasjerly 3amilaHApOBaHA CAMOCTOSITENbHAs paGoTa IS CTYICHTOB,
ONPENENEHBl €€ BHJBI, YTO CIOCOOCTBYET DPA3BHTHUIO HHIMBUAYAIBHBIX TBOPYECKHX CIIOCOBHOCTEH
ydamuxcs. SIBBIK M CTWIb W3NMOXEHHS I[POTPAMMHOIO MaTepHana HaydHSI, HCIIOTB3YETCs
cenuduyecKas TEPMUHONOTHA. KOHKpEeTH3UpOBAaHEI TeMBI TaGOPaTOPHBIX paboT ¥ NpaKTHIECKUX
3aHsTHd. Pabodee BpeMs pacipe/iesieHo palioHaIbHO.

Temaruyeckuif mmam u  pabodas IpOrpamMMa IMOTHOCTHE) COOTBETCTBYIOT IPUMEPHOM
IIpOTpamMMe, COBPEMEHHOMY YPOBHIO PA3BHTHS HAYKH, TEXHUKM M IIPOM3BOJCTBA. TeMaTHKa MpOrpaMMbI
IPEAYyCMAaTPUBACT  peANHM3alMI0  MEXIPEIMETHBIX  CBS3eM ¢  JUCHUIUIMHAMH  €CTECTBEHHO-
MaTeMaTHYeCKOT0 IUKIIA ¥ C IPYTHMHU HAYKAMH.

B mporpamMme ykasama OCHOBHaf ¥ [OIOJHHTENBHAS JIUTEPATYpa, TPEIIOKEH DS TeM
pedepaToB 1T caMOCTOSTENBHOM paGOTEI CTYICHTOB.

Crpykrypa u cozmepxanume paGoueit mporpammsl mo mucmurmmEe OVIIm.12 «Xumusy
COOTBETCTBYIOT TPeOOBAHMUSIM K IIPOTpaMMaM CTaHJapTOB HOBOTO IOKOTeHHs. IIporpamma MOKeT GBITh
PEeKOMEHIOBaHa Al u3ydeHUs HUcHuIIHHEEl OV [ 12« Xumusay B yupexnenusx CIIO.

IlpemonaBaTens XUMHM ¥ OHOJOTHH TIOCYNAapCTBEHHOTO OIOKETHOIO PO eCCHOHATIBHOTO
00pa3oBaTenbHOro yupexaenust Kpacuomapckoro kpas «ApPMaBUPCKUH IOPUANIECKHAN TEXHHAKYMY.
Kpanuduxamus mo gumiomy <<X14M1gn_<-;.'\Hpel_:ng;(aBaTeJIL».

Penensenr:




Penensug

Ha pabodyro IPOrpaMMy 1o AHCIHIIIHIE OV 1. 14 «Xumusy» mis crienmansrocTy €CTECTBEHHO-
HayqHoro npodmist: 19.02.03 "Texuomorus xneba, KOHIUTEPCKHX MaKapOHHBIX usgenuit" (Ha Gase 9
knaccos), 2022 rox\\19.00.00 IIpombrmnensas skonorus u GHoTexHoIOIHH, YTBEPKICHHOTO MPHKA30M
MOH P® ot 22 ampens 2014 r. Ne 381, sapermctpupoBanHOro Munroctom P®, PEeTHCTPallMOHHEIH
Ne33127 ot 17 mronst 2014,

19.02.09 «Texmomorus KEPOB W JXKHPO3aMEeHHTENeH» " (Ha Gaze 9 kiaccos), 2022 rom\\19.00.00
IIpoMeIiennas skonorus u GroTexmonornu, yrRepKIeHHOrO npuxasoM MOH P® or 22 anpess 2014 r.

IPO(ECCHOHABHOTO  06Pa30BATEIBHOrO yapexnenus Kpacnomapekoro kpas ApMaBHpPCKHT MeXaHuKo
TCXHOIOTHIECKHH TEXHUKYM ,pa3paboTanHyio Borocosoit I asiHe CepreeBHOI.

Pabouwas mporpaMva mo mmcrmmmme OVIm.12 «Xumusa» cocraBiena Ha OCHOBaHHH
ITpumepnoit IporpamMmel  obmeobpazoBaTenbHoi Y9e0HOH  IMCIHTIIHHEL «Xumuasty s
IpoheccHoHATEHEIX 00pa3oBaTenbHBIX Opranmsanuii  aBrop-O.C.I'abpmonsn, W.T .Ocrpoymoga,
PCKOMEHIIOBAHHON DeNepallbHBIM  OCYIapCTBEHHEIM dBTOHOMHBIM  yupexaernem «®Denepansubrit
MHCTHTYT DpasBUTHSL oGpasoBamusy (OIAY «®UPO») B KauecTBe NPUMEPHOH IIPOTpaMMEBI IS
peanusanuy OCHOBHOM IIpO(hecCHOHAIbHOI obpasoBarensroit mporpammer CITO ma 6ase OCHOBHOTrO
obmero o6pazoBarus ¢ IIOIyHeHHeM cpetHero o6imero oGpasoBanus, ITpotoxon Ne 3 ot 21 mrons 2015 r.
PCTHCTPalHOHHEIH HOMEp pereHsun 372 ot 23 uroms 2015 T, OI'AY «DUPOy.

IIporpamMma maer Bo3moxkHOCTS TIONyYHTb 3HAHHS OCHOB MUCHUIUTHE: «XuMum». PaGouas
TpOrpamMMa  OTpaKaeT HasHAYCHHE JIUCIMILIAHEL, OIPEACICHEl TPEOOBAHUS K 3HAHUAM, YMEHHSIM W
HaBbIKaM CTyneHTos. [lo kaxmomy pasnmeny 3aIllaHUpPOBAHA CAMOCTOATENbHAS PaboTa /s CTYIE€HTOB,
OIPENENCHEl €€ BHJEL, YIO CIOCOOCTBYET DA3BUTHIO HHIUBUITyAIBHBIX TBOPYECKHX CIIOCOOHOCTERH
ydaluxcs. S3BIK W CTHUIE  WM3JIOKeHus POTPAMMHOIO  MaTepHana HAYYHEBI, HCHONB3yeTcs
cHeunpuIeckas TePMHHOIOIH, KonkpeTtusupopansr Tempr 71ab0paTOPHBIX PaboT M IPAKTHYECKHX
sanaTHil. Pabouee Bpems pacmpenenero PaIHOHATBHO.

Temarmueckuit mian u pabo9as mporpamMma mONHOCTEIO COOTBETCTBYIOT — IIPUMEPHO
TIPOTPaMMe, COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH, TeXHHUKH 1 npomussozcTBa. TemaTuxa mporpammer
IPCTYCMaTpUBACT ~ PeAlM3AIMIO  MEKIPEAMETHBIX  CBS3eH o MUCLHUIUTHHAMH ~ €CTECTBEHHO-
MATEMaTHIECKOr0 IUKIIA U C IPYTUMH HAYKAMH.

B mporpamme ykasama ocmoBmas u AOLONHUTENIBHAT JIMTEPATypa, IPENIOKEH pPSIA TeM
pedepaToB s caMoCTOSTENBHOM PaboThI CTYHEHTOB.

CrpykTypa u comepsanue paboyelt IporpaMME! 110 AECIHHIIIHHE OVIn.12 «Xumusy
COOTBETCTBYIOT TPEOOBAHMSM K IIPOTpaMMaM CTaHTapTOB HOBOTO MOKOJEHHs. [IporpaMma mMoxer GEITE
PCKOMCHIIOBaHA IJIs U3YYEHHUS AUACIIUILIHHBI OV /. 12«Xumusy» B yupexaenusx CIIO.

A

Penensenr: K. A. Apymanss -monenr kadenps! dusmaeckoit KYJIbTYPBl U MEIHUKO-
Ouonornueckux aé¢iunma GICEOY BO ATTIY, xsamnduxarms 1o AuIomy - «buonorus, sxomorusy.
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