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PeueHzns
Ha pabouyio nporpammy y4e6HON AUCUMNTMHBE ¢« XUMWA»
npogeccn 08.01.25 «MacTep 0TaeR0YHBIX CTPOUTEABHLIX M AEKOPATHBHBIX paboTy
Bacuukunoi C. C., npenopasatens IMOY TO «HOBOMOCKOBCKMN CTPOUTEABHBIN KON »

Nporpamma  y4eOHOM  SACUMNAAMHBL  «XUMMA®R NPEAHASHAYEHA ANA  peany3aumy
FOCYBAPCTBEHHLIX TReDOBAHKA K YDOBHIY NOATOTORKM BbINYCKHMKOB N0 NPO(eccuam CpeaHero
npodeccnoHantEHoro 06paszosaHMA.

HauHblfl Kypc MOMKeT cnocoBCTBOBATE NOAYMERWIO PYHAAMEHTANLHBIX XUMWYECKUX |
UENOCTHOTO NPEACTABNCHUA O MUPE U POAM XMMKUK B CO3LAHUM ECTRCTBEHHO-HAYYHOM KapTuHhb!
NMPE, 3 TAKHE OBAIAGHME YMEHUAMM NOTHHECKWM MBICAWTL, ODOCHOBLIBATE MECTO M pob
XUMMURCKUX  3HAHWA B NPakTUUECKoW OEATEALHOCTM /MOAGH, PassuTMM  COBPEMEHHbIX
TeXHOAOIVA.

Nporpamma yuebHOM ANCLUMIAMHB] ¢XUMUAY COCTABAEHE B COOTBETCTBUM C NPUMEPHOIT
Aporpammoi ofilleoBpasosatensHol yHeBHOR AMCUMIAMHLL «XMMWa», NPeaHasHaYeHHON A
M3YUEHUA XMMUK B NPOGECCHOHANBHEIX 00pa3oBaTeNbHbiX apraHusauuax CiO ripu noaroToske
KBAaAWDULMPOBAHHBIX PaBOYMX 1 CAYKAULMX,

Nporpamma «XMMyAR COASPMUT CAeAYOUINE 3NEMEHTHI TUTYALHBIA nucT, obutyio
XAPAKTEPUCTURY y4ebHON AUCUMAAMHBL, MECTC y4eBHOW OQuCuMniKHbl B yd4eBHOM naaHe,
TEMaTHYECKWHA NNaH ¥ copepKanne yueBHOoR AMCUMNAKHEI, XaPaKTePUCTUKY OCHOBHLIX BHA0S
y4eDHOW  ARATENLHOCTH CTYAGHTOR, Y4eBHO-METOAMUECKOR ¥  MATePUaAbHO-TEXHUYECKoe
obecneyeHue nporpammel yMeGHON AMCUMNAMHLL, MHGOPMALMOHHOE obecreveHne obydenus
(ocHOBHBIE, 4ONONHKTE/IBHBIE UCTOMHWUKK, MHTEPHET-pecypchl),

Aporpamma paccumtara Ha 130 ayAMTOPHBIX Yacos, M3 KOTopbIX 23% y4ebHblX SaHATHMA
OTBOAMTCA Ha NPaKTUHECKNE 1 NabopaTopHbie 3aHATHUA,

[tyuxt «MHpopmaumorHoe obecnededne oByueHuR» 3anN0HEH, B CNUCKE OCHOBHON
JMTERATYREl  OTCYTCTBYIOT  M3JaHK#A, Bbinyiledrwe 6Gonee 5 ner Mazap., Qnpegeneds
TpeboBanmnA K y4e0HO-METOAMYECKOMY W MaTepuanbHO-TexHuyeckomy ofecnedermio
AporpaMmmel.

Hétko chOpMyIMPOBaHHEIE LeAr NPOrpammsl M CTRYKTYPa HaxOAA/Tea B JOrMYECcKoM
cooTeeTcTeMK. B nporpamme 2 pasaena, 11 tem.

B nporpamme OTPRMKEHO COABPMKAHWE, HENPABAEHHOE HA QOPMUPOBIHME Y CTYLEHTOE
KOMMETEHLUMH, HeobBXoAWMbix AR Ka4erTBeHHOro ocsoeruA ofpazosatenwHON NPOrpaMmel
CNO Ha Haze ockosHoro obulero 06pazoBanva ¢ NOAYHEHKeN CpeaHero obuwero ofpasosamna;
NPOrPaMmel NOAFOTOBKK KEANMDUUMPOBAHHDBIX PaB0YKMX 1 cayalmkx (TTKPC),

B nporpamme g AOIHOW MEepe oTpameHsl euabl pPaboT, HanpapAeuMblx Ha
nprobpeterne ymeHui.,

Mporpamma moMer OuiTe PEKOMEHA0BAHA ANA UCNONBIOBAHWA B 06pazosaTenbHoM
npougcce MHOY TO « HOBOMOCKOBCKUA CTROWTEABHBIN KOANEIKY,

Y
PeuUers3eHT: npenoaasatens MTIOQY TO «HCK» «2:’;77‘?’“"7 HepHbitsosa J1, A,

BblCLLAA HBHﬂMCbMKHU,HUHHaH KaTErgprA
« 7y O3 2020,




ConepxaHne

MoacHUTeAbHAA 3aNMCKa

QOuUlan XapaKTepUCTIKE YYEOHOH AUMCLMNAMHEI

MecTo yuebHol gUcLHMNAMHE! B yHeBHoM naaHe

PesyneTathi 0CBOSHWA yHebHOoW AMCUMNAUHEI

TemaTu4ecknit naan

Conepmarue y1eBHoH AMCUKUMNAKHE!

XapakrepucTka OCHOBHBIX BUA08 yyeDHOW eATENbHOCTH CTYAGHTOR
YaeBHO-MmeToanydeckor u MatepranbHO-TexHrYecKoe obecnayenue
nporpamme y4ebHOM AMCUMNAKHGI
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NoacHuTennHan 3anucKa

Hacroruwan pafodas ydebHas nporpamma no AUCLUURAMHE «XWMMA» NPeAHAZHAYEHE
ANA W3YMEHMA XMMUM B NPo¢eccroHanbHbix  06pa3oBaTenbHbIX opraHuzaumax  Cl1O,
peanuayiolinx ofpasosaTentHylo nporpamMmy cpegHero obiliero obpa3oBanua 8 npeaenax
ocBoernA o0bpasosatensHoi nporpammel CMNO Ha Base ocHosHoro oblero obpazosaHus npwu
NOATOTOBKE KEAAWGMUMPOBAHHBIX PAaBoYMX, CAYKAWMX.

AauHan nporpamma paspabotada ¢ y4étom TpeBosanunit PrOC ¢pepHero obuwero
0OpPA30BIHNA, NPEABABNAABMBIX K CTPYKTYPE, COAEPWAHUIC W Pe3YAbTAaTaM 0CBOEHMA yueBHOoN
SMCUMNAVHBL «XMMKUAR, B COOTBRTCTBMM ¢ PEKOMEHOBUMAMK N0 OPradussuyny NoAy4eRus
cpeaHero obpasosasHWA B8 Npegenax OCBoeHMA 00pa30BaTe/bHBIX NPOrpamm CpegHero
npodeccronansHore obpascBanua ¢ ydétom TReBoBaHMIA PelepanbHbiX FOCYAAPCTEEHHBIX
0BpazoBarenpHelX CTaH4APTOB M NMOAYHaeMON nNROGECCHH CPEeSHEro NPodeccUORANBHOID
obpasosanua (Mucemo [enaprameHTa rOCYAApCTBEHHOM NOAUTUKM W cdepe NoAroTOBKM
padounx Kagpos 1 A0 MunoBpHayku Poceun or 17.03.2015 Ne 06-259).

Paboyvar yuebHan nperpamma OpreHTUPOBAHE HA M3YYEHME XMW Ha Ba30B0M YPOBHe
W HANIPABAEHA Ha AOCTWHEHWE CreyoWuX Lenei:

- QOPMUPCBAHME Y OBYYAKILMXCH YMEHWA OUSHUBATE SHAYMMOCTE XMMWYECKOTS SHaMM
ANA KAXWO0TO YENOREKA,

- hopmurposanmre y 0BYYSIOWNXCA LENOCTHOID NPEACTEBAEHUA O MUPE Y POAM XMMHM B
COZNAHUN COBPEMEHHON ECTeCTBeHHO-HAYMHON - KAPTUHBI MUPa; YMeHna OBBACHATE OFBEKTSI
M DPOLECCHl OKPYMAOWEN KeACTEBUTENBHOCTH: NPUPOAHON, COUMANbHOM, KYAbTYPHOWH,
TEXHWYECKOW CReAR, MENOALIYA JAR 3TOM0 XMMHUHBCKUE SHEHMWA;

- pazsutve y OoDYYaioWMXCA YMeHMIt pazauuate GakTet W OUEHKW, CpaBHMBaTb
OHEHOYHbLIE BBIBOfIbY, BMAETL WX CBA3H C KPUTEPMAMM OLEHOK W CBA3b KPUTEpHER C
ONPEAEeNEHHON  CUCTeMOW  UeHHOCTeH, dOpPMYAMPOBAaTE M 0B0CHOBLIBATE COBCTBEHHYIO
NO3ULMIO,

- NMprobpeTeHne OBYHAMUNMMWCA ONbITa PAsHOOBPazHoil ABATENLHOCTH, NO3HAMUA M
CAMONO3HEHUA, KAIOUEBHIX HEBLIKOB, MMEIOWMX YHUBEPLANLHOE 3HAYEHME AAR PAINMYHBIX
BUAOE AGATENBHOCTY (HABLIKOB PRWEHWA NROBAEM, NPUHATUA PEWeHnil, NOUCKa, aHanmMsa u
o6paboTKKM  MHbOpPMAaLY, KOMMYHUKATHUBHEIX  HABBIKOB, HBBBIKOB  M3MEPSHMI,
coTpyaHudecrsa, bezonacHoro obpallerua ¢ BeeCTE2MI B NOBCEAHEBHOMR Mu3HM).

B nporpammy BK/OYEHO COARDMKAHME, HRNPABAEHHOE HZ QOPMKUPOBIEHME Y CTYAEHTOR
HOMMETEHLMA, HEOBXOAUMBIX ANIA KAUeCTBEHHOrO OCBOEHWA OBPABOBATENLHON nporpaMmb
CHO Ha Oa3ze ocHoBHOrO 0bLero 0BPa30BAHUR C NOMYIEHUEM CPEAHEr0 0BLLEro 0BPaZoBaHMs:
MPOrpammel rOArOTOSK KBENMPHUUMPOBAKHHEIX pabouux, cayskawmx (FTNKPC).

LaHras paboyan yuyebHan nporpamma criocodeTayer GOPMUPOBEHUK
MHGOPMALMOHHON KOMNETEHTHOCTH CTYAGHTOR (MOUCK MHPOPMALMH B CPedCTEax Macc-Meama,
WutepHete, B y4ebHOM M CneuuansHOM ANTEPATYPE C COOTBETCTAYIOWMM 0bopMaeHMem W
NpeAcTaBAEHUEM PE3yaLTATOB).



Q6uias XxapaKTepUCTUKa yUeBHOW ANCUMNAMHBI « XMmMUS »

Ximur = 370 HAYKa O BEWECTEBX, UX COCTAaREe M CTROEHWM, CBOMCTBAX M NPEBPALLEHMAX,
3HAYEHMIT XMMUYECKMX BELLECTB, MATERMANOR W NPOUECCOB B HPAKTUYECKOM AeATeALHOCTH
YeNnoBeKa.

Copepranme yuebHOW AUCUMAAMHE! «XMMUA» HANPABAEHO Ha YCBOSHUE CTYAEHTamMM
OCHOBHBIX NMOHATUHA, 32KOHOB 1 TROPUIA XMMUK; OBAAZEHME YMEHUAMM HaBNIO4aTE XMUMUMECKME
ABNEHUA, NPOBOAMTL XUMWYECKUI IKCAEPUMEHT, TPOMIBOAMTE PaCHETHI Ha OCHOBE XMMMYECKIX
HOPMY/ BELLECTE M YPABHEHWH XMMHUUYECKUX Dearumi,

B npouecce W3y4eHNA XUMHK Y CTYASHTOB Pa3BUBAIOTCA MO3HABATE/bHLIE UHTEPECH W
MHTE/NEKTYABHBIE CROCOBHOCT, NOTPEBHOCTH B CaMOCTONTENLHOM NPUOBPETEHUK SHaHWA No
XKMMUK B COOTBETCTBMM C BOSHUKAWUWMMKM HUIHEHHBIMK NPoBASMAMY, BOCNUTHIBASTCH
bepewtoe OTHOWEHME K NMPUPOAE, NOHMMAHWE 3A40POBOF0 0BPA3a HUSHM, HEOBXOSUMGETH
MPeAynpersaeHUA ABNeHWMIN, HAHOCAWMX BPES 340DOBLID W OKpyRatowel cpene. OHu
OCBAVBAIOT NPUEMBI FPAMOTHOFD, GE30NACHOIO WMCNONLIOBAHWA XUMUYECKUX BELWEecTs W
MaTEPHMANOE, NPYMERAEMBIX B DbITY, CANBEKOM XQ3IAHCTEE 1 HA NPOUIBOACTEE.

Ha uWsyveHue xumun oteoalTcA HeBonblioW oO6tém 4acos, NOITOMY B OIHHON
fpofpamme  TeOPETMHECKUE  BONMPOCH  MAKCUMAABHO  CMEUEHB K Hadany usydeHus
AMCLMIIWHBL 3TO JAET BOIMOMHOCTL PAacCMaTPMBaTe NOCASAYIOWMHA MaTepuan Ha OCHOBE
MAYYEHHLIX TEOPKIA.

Peafnsaumna BeRYKTMBHOFD NOAXOAE K UIYYEHWIO XUMMUY CNOCOBETEYST PR3BUTHIO TaKMX
NOTUHECKMX ONEPaUMA MLILAGHMA, KaK aHAAM3 W CUHTE3, 0BOBILEeRME W KOHKpeTu3aums,
CPABHEHWE ¥ 2HANIOTHUA, CHCTEMATUIAUMA W KNACCHDUKALMA ¥ ap.

Mpu ocsoerur npodeconit CNO xrmua wayyaeres va 6a3080M yposHe,

B rnpoudecce  uBy4eHMA  XtMUM  TEOPETHUECKHME  CBEEHWA  AONOMHAITCA
AEMOHCTRAUNAMM, NAabOPETOPHBIMK OMBLITAMM 1 NPAKTUUECKUMM 3AHATUAMK. 3HaYMTENBHOE
MECTC OTBOAUTCA XMMUYECKOMY 3KCNePUMEHTY, OH OTKPBIBAET BOZMOMHOCTL GOpMMUPOsaTh v
CTYARHTOR CReUMANbHBIE NPeAMETHEIE YMEHWA: PaboTaTh ¢ BELLECTBAMM, BLINOAHATE NPOCTRIE
XUMUYECKME ONbIThl, Y4uTe OE30MACHOMY WM BHOAQIMYECKW FRPEMOTHOMY OBPatUSHWID ¢
BEULECTBEMM, MATEPUANAMM W NPOLIECCAMHK B BbiTY 1 Ha MPOU3BOACTEE.

B npouecce waydeHur xumun  DOALLIOE 3HAYEHWE NPMAAETCA OOPMUPOBAHMIO
MHPOPMELKMOHHON KOMASTEHUMK CTyAeHTGE, T03TOMY NPK OpraHmsaumn paboTsl npuaaétea
BONBLIOE 3HAYEHWE PA3BUTKKD YMEHWI Ha MOWCK UHGOPMAUMK B CPEACTBAX MACC-MEamna,
WMHTepHeTe, y4ebHOl u (neunanbHOR auTeparype ¢ COOTBETCTBYIOWMM obopmasHMem K
MpeacTasieHnemM PE3yNbTaToR.

Wayderue yueBHOR AMCUMAAMHEl «XMMKUA» 33BRPIIARTCA NTOABEAEHWEM UTOFOE & dopMe
AVPPEPEHUMPOBAMHOTO 384ETa B PAMKAX [IPOMEKYTAMHOW ATTECTALMN CTYARHTOR B NPOLECCE

0CBOEHWA 0bpazoBaTenbHO Aporpanmel CMNO ¢ NoAYLeHMEM CpeaHero o6pasosanua (FHTKPC).

Mecro yd4ebHOM AncuMnAnKbl B yyebHOM naaxe

B NnpodeccoHanbHbIX obpazosarensHeIX oprasuaalmrax, PERNUYIOWLMX
obpaszosaTensHyio nporpammy  cpeaHere obuiero o6pasopBaHuMs B npeAenax oCBOEHMA
obpasosatencHoit nporpammel CMO Ha Baze ocHoBHOro ofwero oBpazoBaHMa, yveBHas
AUCLMIAMHE  «XumuaA»  uaydaeres &  oDwleobpazoeatensHOM  LMKAe 0BpPa3oBaTenbHOM
nporpammel CNO Ha Baze ocHosrore obwero oBpasosamug ¢ noAyMEHMeM cpedHero ofiero
obpazosauuz (MAKPC).

B yuebubix naamax MMNKPC mecto yuebHOR AucuunfrHe «XUMWR» - B COcrage
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0BeobPazoBaTeNbHBIX YUEBHBIX AMCUMAAMK 10 BuiIBopy, GOPMUPYEMBIX U3 OBA3aTENLHBIX
npesmeTHux obnacrei @FOC cpeamero obuero oBpasosanua, Ana npodeccuin CNO.

PeayabTatsi OCBOEHNA y4eBHOM ANCUMINUHDI

QOcaoeHue CoAeparua yHebHoR ancUMNAWHEL <XUMUARY, 0BRCNeUHBAST OOCTHIHERKE
CTYASHTaMM CREAYIOWLMX PEIYALTATOR!

*  AUHHOCIMHBIX:

- YYBCTBO TOPAOCTA W YEEKEHMA K UCTOPUM W AOCTMIHEHMAM OTEYECTSEHHOM XMMMU-
YECKOW HaYKW; XMMMWUECKW TPaMOTHOE MOBEAEHME & NPOPecCHOoHaNbHON AGATEALHOCTH W B
ObITY NpK CBpaWEHUM ¢ XMMUYECKUMI BELLECTBAMM, MATEPUANAMK W HPOLECCAMU;

- TOTOBMOCTh K NPOAOAKEHWIY OOPp230BaHWA M NOBLIWEHMA KBaiubuKaumm B W3-
Bpadroil NPodeccMoHanbHOR OeATENbHOCTM M ODBEKTUBHOE (COZHAMME PO XMMWMECKUX
HOMBETEHUMIT B 2TOM;

- YMEHKE UCNONLIOBATD AOCTIIKEHUA COBPEMEHHON XMMHUYECKOW HAaYKKW U XMMUYECKMX
TEXHONOFMIA AAR NOBLIWEHWA COBCTBEHHOrO WMHTRANEKTYANRHOIO BasswTud & sbibpaHHoM
MpOGECCMOHANBHON AEATENLHOCTH;

s MenmanpesmMemHBIX:

- WCNO/NL3OBAHME PABAWMHBIX BWAOR NO3H2BATENLHOW ASATEMBHOCTH W OCHOBHLIX
UHTRNNEKTYENbMEX OMepauuit (NOCTAHOBKM 3adauk, GOPMYNUBOBAHUA rMAOTes, aHaaM3a W
cuHTesa, cpasHenwa, cbolWerns, CUCTEMATMBAUMM, BBISBASHWE NPWYMHHO-CASACTEEHHbIX
CBA3EH, NOMCKa aranoros, GoPMyNMPOBaHKA BBIBOA0E) &1A PEWEHUA NOCTABNEHHONR 3aA34MK,
APUMEHBHUE OCHOBHBLIX MBTOAOB NMO3HaRMA (HabNOLeHWA, HAY4HOro 3KCHePUMEHTa) GAA
M3YUEHMA PA3AWMHBIX CTOROH XMMMUYECKUX OOBLEKTOB ¥ NPOLLECCOB, € KOTOPLIMK BO3HMKAaeT
HEODXOAMMOCTE CTAKUBETLCR B NPODHECCUOHANBHON chepe;

< MCNONBL30BAHWE PAa3AKMYHBIX MCTONHWUKOS ANA NOAYHEHMH XMMWYECKOH MHDOPMaLMK,
YMEHWE OUEHWTL e [OCTOBEPHOCTh A4 AOCTMMKEHWA  XOPOWMX  PE3yAbTaToR &
npodpeccroHanbHol chepe;

* nipedmemaoix;

- ChOPMMPOBaHHOCTE MPEACTABACHUA O MECTE XMMMW B COBPEMEHHON Hay4Hoii
KapTHHE MUPa; NOHMMAHWE Pos XUMUK B QOPMUPOBARKK KPYrozopa W dyHKUMOHIABHOM
FPAMOTHOCTY YEN0BEKA A PEEHWA NPAKTUYECKMX 3a02Y;

- BARALHWE OCHOBOMONAFEIOLUMM XMMWYECKMMKU NOHATHAMMK, TEOPHAMMK, 3AKOHEMM W
3aKOHOMEPHOCTAMMK; YBEPEHHOE NON30BAHUE XUMUHECKOH TEPMUHOAOTMEN N CHMBOIMKOM;

- BNaJeHWE OCHOBHbLIMW METOLAMM HAYYHOTO NMO3HAHWA, MCMOABIYEMBIMK 8 XUMWW:
HabNoAeHHEM, ONWCaHWMEM, W3MEDEHMEM, 3IKCNEPUMENTONM; ymeHWe o6pabaTwbieaTb,
OOBACHATE PEIYALTATLI TTPOBEAEHKbIX OMLITOB M ALAATH BbIBGAB, FOTOBHOCTE W COCOBHOCTD
APWMEHATb METOAbI NO3HAHNUA NPU PEIIEHUU MPAKTUYECKUX 384aY;

- CHOPMMPOBAHHOCTE YMEHWA A8BaTh KOJWYECTBEHHMbIE OUEHMKW KM [POWIE04WTS
Pac4eTbl N0 XMMUHECKUM PORPMYAAM 1 YDABHEHUAM;

- BNaJeHue NPasuaamu TexHWKW Je30MacHOCTH NpPY MCAOMLICBAHUM XKMWUYLCKMX
BELLECTB;

- CHOPMHUPOBAHHOCTE COBCTEBEHHOM NO3KMLKMK NO OTHOWEHMI® K XMMMYECKON MHDOR-
MalMM, NOAY4aEMOA M3 Pas3HBIX MCTDYHHMKOS,
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TemaTuyecknin naaxH

Mo HavmeHoBarnKe pasaenos ¥ Tem Maxaem- Oﬁmge B TOM YMCne
Tam ManeHOe | YMcno (B yacax)
KOA-BO “acos Teop. MpaxT,
e Hacos 3AHATMA 33HATKA
Pasgen 1 O6wan v HeopraHUYeckan xMmus
1 cemectp o
Beenenie 2 2 2
1.1 | OcHoBHbIE NOHATHA ¥ 3aKOHKI 6 & &
XMMMY
1.2 | MepuroamyecKnii 3akoH 1 8 8 6 2
MepuoaMyeckas cucTema
XUMuUecknx anemerTos 1. M.
Metpeneeea n cTpoerneatoma | o
1.3 | Crpoenue BetyectB2 12 12 10 2 |
1.4 | Bopa. PacTeopsl. 8 8 6 i
INEKTHONUTUMECKAA GUCCOUMaUMA B
Wroro: ~ 36 36 30 6
_2 cemecrp o
1.5 | Knaccudurauma HEORraHUYecKkux 16 16 12 4
1 coeanHeHni u ux cBofcTBa
L6 | Xumuyeckue peakumm 10 10 8 2
1.7 | Metanne v semetannel 8 8 - 2
Hroro; - 34 34 [ 26 8
Pasgen 2 Oprafvudeckan XUMHA
S SBMECT)
2.1 | OCHOBHRIE MOHATUA OPFaHWYECKOM 10 10 8 2
XMMUN ¥ TEOPWA CTPOEHKA
ORTAHMHECKUX CORANHEH M
2.2 | Yrnesozopoabl M UX NpUpoaHbe 14 14 10 4
MCTOqHMKK B
Wroro: .24 24 18 6
IIIIIIIII 4 cemectp ]
2.3 | Kucropogocoaepraume 20 20 14 6
OPraHu4yecKme COeMHEHMA
2.4 | A30TOCOLRPDMAULIME OpraHnyecKue 16 16 12 4
» coeauHeHna, MNonrmepol N
Mroro: 36 36 26 10
Wroro sa nepuog obyueHus; 130 130 00 30
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Conepwanue ydebHOM ANCLMNAKMHD!

BBEHEHHE HEI\/'leblE METOABI NO3HAHWA BEWeCTE W XMMHUHYeCcHMX ABEHWE. Ponb
IRCNEPKMMENTA M TEODRKIK B XIMMKM. MQAEHHPOBEHH@ AMMWHECKWX NPOURCCOR, IHaYeHMe XM
npy oceoeHunl npodeceni CNO.

Pazpgen 1 O611as ¥ HeOPraHUUECKan XMMUA

Tema 1.1 OCHOBHbIE NOHATHA W 32KOHbBI XMMUK
OcHoBHbBIE NOHATHUA XMMUK. BewecTeo. ATom. Monekyna. Xumuseckinid anemenT. A1oTponus.
Apoctbie M CNoXHblE BeLecTsa. KavecrBeMHbli W KOAWYECTEEHHbIA COCTAB BellecTs,
Xumuyeckue 3Hakd U opmyast. OTHOCUTEABHAA aTOMHEA W MOASKYARPHAA MACCH! KOIMYECTEa
BelecTea. KOAWMYECTBO BRRILECTSA.
OCHOBHbIE 33HOHLL XUMHMM, CTEXMOMETPMA. 33KOH COXPaMeHWMA Maccht BEWECTE. 3aKoH
NOCTOAMCTEE COCTEBE BEULECTE MONSKYNAPHON CTPYKTYPBI, 33KOH ABOTAAPO M CRBACTBMA W3
HEr0.
PacdérHbie 3308491 Ha HAXOMAEHUE OTHOCUTENBLHON MOMEKYAAPHOR MACCLl, onpegeneHue
MACCOBOKR 0NM XMMHYECKHUX 3JIEMEHTOB B CROMHOM BelecTse,

Tema 1.2 Nepruognueckyil 3aKoH ¥ [epuoguuecKas cuCTemMa XHMHUYECKIX SNEMEHTOR
. U, Mengeneesa M CTpOeHMe aToma
Mepuoguueckuit 3akou . U, Mengeneesa. OTkpuitue [, M. Menaeneessim Meproanieckors
3aKoMa. Neprogkyeckit 3akoH B dopmynuposre . M, Medgeneesa. Nepuogndeckan tabamua
XMMULECKUX 2/IEMEHTOS — rpadudeckoe orobpamedue lMepuoguyeckoro 3akoma, CTpyKTYPa
Mephogryecko Tabanubl: nepuoael (Mansie u Gonslwue), rpynnbl (rhasmas n nobovHan).
CrpoeMune atoma W nepuoguyeckui 3akod []. U, Menpeneesa, CoBpemeHHan GoOpMyAHpPoOBKa
NEPUOAMHECKOTO 38KOHA, ATOM — CAOMHaA 4actuua. f4po (NpoToHbl U HERTPOHR) W
3neKTpoHHaa oboaoyra. [loHatue 0B opbutanax. s-, p- W d- opburtan, 3HaueHue
NEPUOAMYECKOFO  33KOMA M NEePUOAMYECKOW CHUCTEMBI XMMUYECKMX 3nemeHTos 0. W,
MeHaeneesa ANA PA3BUTUA HAYKK M NOHUMAHUA XMMHUYECKOH KapTHHBL MIKPa.

MNpaktdeckan pabota Nel.Mogenupoeanme nocrpoermna Mepuodmyeckor Tabinie:
XUMUHECKMX SNEMEHTOB.

Tema 1.3 CrpoeHue BewecTea
MoHHas xmmnueckas ceAsb. KaTuousl, ux oBpaszoeaHne M3 aTOMOB B PesybTaTe npouecca
ORUCAEHHA. AHWOHBI, X 06pa30BaHMe W3 GTOMOB B PE3yAbTaTe MPOLECca BACCTAHOBASHMA,
WMorHaA cBA3b, Kak CBA3L MEKAY KAaTUOHBMM W aHUMOHAMY 33 C4eT I/ISKTPOCTATHHECKOFD
NpUTAXEHnA. KAacCuduKkaunf MOMOB: NO COCTaRY, 3HAKY 23PALA, HBAMYMKD TMLPATHOR
060N0UKK. MOHHBIE KPUCTEMHECKME PEIIETKY,
KoBaneHTHan xumnueckan cBasb. Mexauusm 0BpazoBaHnA KOBRNEHTHOM CBA3M (OBMEHHBIN 1
AOHOPHO-KULATORHEIW). IAEKTROOTPULATRNBHOCTE. KOBAASHTHBIE NOAADHEA W HERoNApHaR
CE2A3W. KPATHOCTE KOBANEHTHOW CBA3U. MOMEKYNRADHBLIE M BTOMHbBIE KPUCTAMNNKECKME PELIETHM,
CBOWCTBE BEUECTE ¢ MONSKYIAPHBIMUW 1M aTOMBBIMUK KDUCTAAAMYECKMMI DEUIETRaMM
Metananyeckan XAMMYECKas CBASb, MeTajnmueckan  HKPWCTEANMYECKAA  PELLIETHa W
META/IIMYECKAA XUMHUUBCKASA CBA3L, PUIVMYECKWE CBOKCTBA METANACE.
ArperartHble cocToAWWA BeutecTe. BogopogHas ceasb. Teepgoe, wuAKoe # rasoobBpasHoe
COCTOAHUA BellecTs. [lepexon BeweacTs U3 0AHOTQ aFPRFATHOG COCTOAHKA B APYrOE.
Hucrole Belectea v cmeck, flucnepcupie cucremel. FNIOHATHE O CMECK BELLECTS. TOMOTeHHBIE ¢
reteporenHele cvmecn. Coctag cmecei: 0BwpemHas 1 MaccoBans 4OM KOMNOHEHTOB CMECH,
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Maccosan Jonsa npumecen. MouaTue o gucnepcHolt cucteme. AucrepcHan $aza u gMCNepcHan
cpesa. Knaccndukauma AucAepeHbIX cuctem. NoHSTHE 0 KONAOUAMBIX CUCTEMEX.
NabopaTopHbie onbirel Ned. OsHakemneHue co CBONCTBAMM AWCAEPCHbIX crcTeM,

Tema 1.4 Boga. PacTeopbl, INeKTPOAUTHYECKEA AHCCouMauKa
Boga. Pacrsopbel. Pactoopenuve. Boaa  Kak PACTBORMTENL. PaCTBOPMMOCTE  BewiecTs.
Hacbill|eHHbte, HEHACILEHMbIE, TTEPEHACHILEHHEIE PACcTBOPbl. 3aBUCUMOCTE PacTBOPMMOCTM
Fa308, MUOKOCTRM M TBEPAbIX BEWECTE OT pPasnMuHbiX QaKTopoR, Maccogaa a0
PAcTBEOREHHOrD BEUECTRA
INRKTPOAUTUMECKAR AWNCCOUMALIMA. DASKTPOAMTLI M HEINSKTROAUTBI. BAEKTPOAUTUYECKAS
Anccoumnauma. MexaHysmbl 3ACKTPOMUTUHECKOR AMCCOUMALMW ANA BEWIECTE C Pa3AnMHbIMM
TANBMKM  XMMUMMECKOW CBAZKM. [uapatMpoBasmple u HerMApaTHpoRauEble WOHBL. CTeneHb
DNEKTROAVTHYECKOR Anceoumaumy. CnbHble 1 cnabble 3NeKTPOANTSI.
OcHOBHbIE MONONMEHUA TEOPUN INEKTPOUTUMECKOR AMCCOUMALMK. KNCAOTbI, OCHOBAHUA W
CONM KAK 2NEKTROAUTD.

MparTuyeckas pabora Ne2. MpuroToeneHue pacTEoORa 3a43HHON KOMLEHTPAWMM.

Tema 1.5 Knaccudmrauma HeopraHUMecKUX COeaMHEH M M UX CBOMCTEA
KUCOTOE M MX CBOMCTBA, KMCNOTH! KaK 3ASKTPOAWTH, MX KAZCCMOUKALMA O PA3AMUHBIM
FPU3HAKaM. XMMW1ECKME CBOACTEA KMCAOT B CBETE TEOPUM 3AEKTRONUTHNACKOH ANCCOUMaLIM.
QcoberHHoCT BIANMMOARACTBMAR KOHWEHTPUPOBAHMON CEPHOM M a30THON KMCAOT C MeTanAamMm,
Cnocobbl noAyueHUA KUCROT, QCHOBHLIE CNOCOBE! MONYYEHNUA KUCAOT,

OcHoBaHnA W ux cBoiicTea. OCHOBEHWA KAK 2AEKTPOMNTEL, YX KNACCHDMKALUA MO Pa3AUYHbIM
ApU3HaKam. Xumu4eckue CBOWCTEZ OCHOBaHMIA B CBETE TEOPUM  SACKTDONUTUHECKODN
AMccouMaunn,  PasnoXkeHne HepacTBopuMbIX B BOAE OCHOBaHWI. OCHOBHBLIE chOCOBBI
HOAYYEHWA OCHOBAHWI,

Conn 1 ux ceoWcTBa. COoNKM KaK SNEKTPOMMTHL. COAW CpeaHUe, KUCABIE W OCHOBHbIE.
XMMUMECKME CBOWCTBA co/tell B CBETE TROPUW 3ASKTRPOAMTMYECKON AucCouMaLMM. Crocobbl
AONYYEHNUR CONER,

Tnaponus conelt, Muaponus coneit pasnuYHOro TUNa.

Oxenabt W ux cBoitcTBa. Coneobpazyiouie M Heconeobpasylowme oxcugsl. OCHOBHbIE,
AMOPPHBIE W KUCAOTHLIE OKCWMAbLL 33BUCUMOCTS XAPaKTEPa OKCMAA OT CTEMNEHWM OHUCASHUHN
obpasylowero ero MeTania. XMMUYECKUe CBOMCTEBA OKCMAO0B. NDAYYEHIE OKCHEOB.

NaboparopHble  onbitht  N22,  McnbiTaHWe PacTBOPOB  KMCAOT  UHAMKATOPaMM.
BaammogehcTene mMeranios C KMCACTaMK. B33MMOAEHCTBME KUCAOT ¢ OKCHAAMM METannos.
B3aMOAEACTEME KIUCNOT C OCHOBAHMAMM, BIaMMOAENCTBIE KUCAOT C COAAMM,

NabopartopHble onbttel Ne3. McnbiTamue pacTeOpos  WenoHell  WHAMKaTopamu.
BsaumogencTane  wienoueld  © conAamu.  PazoMEeHWe  HepacTeOPUMbIX  OCHOBAHMN,
BsaumopencTene conedt ¢ mertannamvu. Bsaumopgelicreue coneit gpyr ¢ apyrom. TMOpOAuMs
CONSH PAZAWMYHOTO BlAA,

Tama 1.6 XumHHECHIME PeaKI MK
Knaccudmyxauma XUMHUHECKUX pearunii. PeakuWW coefmnHEHUA, RASNOMEHWA, 3amellerita,
cOmena. Karanmrnuieckme peakumn. O6patumble u HeoBparThmpe peakuwu. TOMOreHHbIe
[eTEPOrEHHbIe PeaKUKK, FKIOTEPMUHECKHE W IHAOTEPMMYECKME peakUuK. Tennosol ahderT
XUMHHECKIX PeakumMd. TEPMOXMMMUMETKUE YPABHEHUA,
OKNMCAMTENLHO-BOCCTAHOBUTENBHBIE  peakunn. CTenede  OKUCAEHMA.  OKUCAWTeAb U
BOCCTAHOBAEHWE, MeToa  3NeKTPOHHOrO GanaHca ARAA COCTABAGHMA  ORWUCAWTENLHO-
BOCCTAHOBUTEALHBIX PRAKLWIA,



CKOPOCTD XMMUYECKUX PEaKLMid. 3aBUCUMOCTL CKOPOCTU XMMMYECKMX PEAKLMI OT pasAaMUHbIX
QAKTOPOB: MPUPOLLI PEATUPYIOLINX BELUECTS, MX KOHLUEHTPALMUM, TEMACPATYDbI, NOBEPXHOCTH
COTIPMKOCHOBEHMA M MCNONb3I0BAHWA KATaMM3aTOpPOs.
OB6patMMOCTt XMMHYRCKUMX peakumit, OBpaTUMOCTE XMMWYBCKUX peakuuit. OBpatumsle w
HeoBPaTMMbIe PEaKWKMM, XUMUHECKOE PDABHOBECHE U CNOCOBLI 8ro cMeLLeHHMS.

NabopatopHele oneiThl Nod. Peakumi 3aMellleHns MEAN MeNe3om & PACTBORE MEAHOID
Kynopoca., Peakuun, Mayliue ¢ 00pasosaHnem 0CaaKa, rada waM Boabl.

Tema 1.7 MeTanne ¥ Hemerasinsl
Metanabl, OCOBEHHOCTY CTPOEHWA aTOMOB M KPUCTaAN0B., DU3MYecKue CBOMCTBA mMeTannos.
RASCCUPUKELMA METANA0B NO pPaBAMHHBIM NPU3HEKaM. XUMMUYECKME CBOMCTRBA MeTan/nos.
INEKTROXMMUYECKIIA PRA HANPAMKEHWI METAN0B, MeTannoTepmua. .

O6wmne cnocofivl noaydeHUA MeTaanos. [MoHATHME O MeTaANYRrvK.  [npometanayprus,
FMAPOMETANNYPTUR W INeKTROMETAAAYPIMA. CNAEeh| YUEPHBIE W LIBETHDIE,

Hemerannbl. OKUCAMTENBHBbIE W BOCCTAHOBMTENbHbIE CBOMCcTEa HemeTannoB. OcoBeHHoCTH
CTROEHUA ATOMOB., HEMETAMIL — APOCTBIE BEULECTBA. 3ABUCUMOCTL CBOWCTR TANOreHOB OT WX
NOACKEHWA B MEPUOAMHECKON CUCTEME. 3aBUCMMOCTE HEMETANNOB OT UX NONOHKEHMA B PALY
3NEKTROOTPHLATENBHOCTY,

AemoHcTpatmn, Konnekuma MeTannos. B3aMMOAeiCTBME METENN0R C HEMETAANAMM
{xenesa, UMHKE 1 aMOMUHUA C CEPOH, AMOMUHUA C HOAOM, CYypbMbI C XNOPOM, ropeHmns
wenesa B xaope). Toperne MeTannos. ANOMOTEPMUA. KOAAGKUMA HEeMETanaos. [OpeHue
Hemetannos (cepsl, ¢ocdopa, yras). BuiTecHeHMe MeHee aKTUBHBIX FAA0T@HOR U3 PACTBROPOB MX
conen bonee akTUBHLIMM ranoreHamu. MoAeb HPOMBILINEHHO YCTAHOBKW ANA NPOM3BOACTBE
CEPHOW KUCAOTH. Mogent nedn oBMWra M3BECTHAKA. KOANeKUMA NPOLYKLUMKM CHANKATHOM
HPOMBIWASHHOCTH.

Mpaxtueckan pabora Ne3. MNoayqerue, cobupanre 1 PacNOIHABAHKE [A308,

Pazgen 2 OpraHndeckas xummns

Tema 2,1 OCHOBHBIE NOHATUA OPFAHWUYECKON XUMUKU U TEOPUS CTPOEHWA OPraHUYecKuX
coeAnHEeHNH
Npegmer opraHUYeckoi xumun. MpUpoaHbIe, MEKYCCTBEHHBIE M CUHTETUYECKWE OPTaHUUYECKME
BRLECTEA, CPABHEHME OPraHrHECKMX BELECTE C HeOPTaHMHBCKUMM,
Teopua cTpoeHUA opraHuyeckux coeguHeHMid A. M. Bytneposa. BaneHTHOCTE. XMMUYECKOE
CTpOEHWE KaK NOPAAOK COEAMHEHMA ATOMODE 8 MOJEKYAbLl MO BaAeHTHECTM. (OCHOBHbIE
NOADKEHWA TEOPUM XUMUYRCKOTD CTROSRWA. M3omepbt 1 naomepus, Xumudeckie Gopmyisl ¢
MOOENK MOASKYA B OPFAHMYEEKOM XMMMKK,
Knaccupurauma OpradmMyeckux  BewecTs. Kaaccrdukauma 8selecTs N CTROEHWIO
YINEPOAHOTD CHEMETa W HaMWYMIO QYHKUMOHAMBHEIX TRYNN. TOMOMOMM 1 FOMOAOrKA. Havana
HOMeHKAaTYpbl [UPAC,
Knaccudmrauma peakumin B Oprasuieckoi XMmuK, Peakiui NpUCoeAMHEHNA (TMaprpoBanus,

FRNOFEHMPOBAHUA, FUAPOTaNOreHMPOBaHNA, ruaparaymm), PeaKuyu OTWEMAARHMSA
(AernapupoBaHua, AerMapOranoreHMpPOBaHng, AGrAPATaLMKA). Peakivi 3aMelleHns. Peakumm
UBOMEPUIALLAN,

Nabopatoprpie oneitel N25. M3roTosnedne mMogenett MOAEKY OpraluyeCHIX BELLECTE,

Tema 2.2 YrAeso4opogbt M UX NPURGAHBIE NCTOYHUKH
AnKaHbl, FOMONOFMYECKUI DAL, MBOMEDUA M HOMEHKAITYPA 8/AKAHOB. XMMUHECKHe caalicTea
ANKAHOB {METaHa, 9TaHa): rOpeHne, 3aMELERWE, PA3NOKEHHE, AerapvpoBaHie. [pumeHeHne
ANKAHOB WA OCHOBE CBOMCTB.



ANKEeHBI.  3TWNeH, ero  AaoAyYeHwe  (dernapuposadvem  3TaHa, JenonuMepKrsalmeit
NoOAKITUASHA). FoMOronorMueckid pag, HOMEHKAATYPZ aAKEHOB. XUMMUYEecKMe ceOMcTe:
ITUAEHA: FOPEHWE, KAYecTBeMHble peakuwn (oDecupedmBaHme OPOMHONM BOAEl ¥ PRCTEORE
NePMaHFAHATa Kaiua), ruapatTauva, NOAMMepMzauma. [TpUMeHeHue 3TWAeHa Ha OCHOBe
CBONCTE.
Onenbt ¥ Kayuyku. [oHATUE © AMEHAX KAK YFNEROAOPOAHBIX C ABYMA ABOAHLIMMK CBASAMN.
Conpamensble ameHsl Xumuveckue csoictea byTagueHa-1,3 v uzonpeHa: obecupesunsadue
BRPOMHOIR BOABLL M NONUMERKMAUMKM B KAYUYKKU., HATYPANbHLIA M CUMTETMUECKME KaYMYKK,
PesnHa.
ARKUHBL. ANKMHBL AL@THAEH, XMMWYeCKrne CBONCTBa aLeTWIEHa: roperue, obecusednBaHme
BpOMHOF BO/b!, NPUCOBAKMHEHWE XNOPOBOAOPOAA W MMApaTaumA, [TpumerHer e aueTuieHa Ha
OCHOBE CBOUCTB, MEMKNACCOBRA M3OMEPHA C aNKaaneHaMu
Apeunsl. [lpupoaHble UCTOYHHMKEM YINEBOZOPOSOR. BEHI0N. XMMWYeCKHe cBORCTEa Geriona:
FOPEHKE, peakuuiK 3amelleHua (ranoreHuposanue, HUTposauue). MNpumedenne Benszona Ha
ocHoBe  CBOWCTB.  [IpMposMple  WUCTOMMUKK  yrresogopoaos, TIpWpOoSHLIM  ra3:  cOCTas,
fpmeHede 8 Kavectee Tonamea. Hedtw. Coctas v nepepaboTra Hedtu. Meperoqka xedTti.
HedTenpoayKThl.

demoHcTpauun. fopeHre MeTaMa, 3TUAEHE, aueTnaena, OTHOWEeRWE MeTaHa, TUAEHS,
aveTuneHa 1 Oen3oNa K pacrBopam repMmaHradara rastma w BpomHol goge. Monyderue
ITUNEHE peaKUMer JerMApaTalvM 3TaHONa, aueTWAEHa = TMAPOAM3OM Kapbuaa KansLWA.
PAsnomeHUe  Kaydyka npw HarpesaHwWM, MWCNbiTasue MPOAYKTOB  PABNOMEHKMA  Ha
HenpegenbHocTe. Koaneruma obpasyos redTd U HedTenpoaykror, Kosnekumsa «KamedHolit
YTOMb ¥ NPOAYKUMA KOKCOXMMHUYBCKOMO NPOU3BDACTEA .

MpakTUueckan pabota Nod. Moaydedne 1 CBONCTES 3TWAEHE,

NaGopatopHble onkirel Ne6, OaHIKOMNSHME ¢ KONABKUMEN HKaydyKos M obpasuami
WIRENAR U3 HETO,

Tema 2.3 Kncaopogocofepraine opraHUueckue coeamueH s
CoupTol. MpegenbHblie oAHOATOMHBIE CHMpTbl, [oAyHeHe 3TaHoNz DPOKEHWEM TAHKO3b! K
ruapatauMen sTuneHa. TMAPOKCWMABHAA MPYNNa Kak GYHKUMOHaNbHaa, MoHATHE O Npesenbibix
OAHOBTOMHbIX CNUPTaX. XMMUHECKWME CBOMCTBA ITAHONA, BRaMMOACICTEME ¢ HATPMEM,
0BPAZOBAMME NPOCTRIX U CAOMHEIX 3PUPOB, ORUCAEHWUE 8 anbaernd, [TpuMeneHne 3TaHoRa Ha
OCHOBE CBOMCTE. ANKOTOIU3M, 8TO NOCASACTEUA W NPeaYNPEXR4EHME,
MHoroatomsble  cnupTbl, MHOFO2TOMHBIE  CiMPTBL.  [AMUEPUH KAk  npejcTasMtent
MHOrOaTOMHbBIX CAUPTOB. KaqecTBeHHAA Peakums Ha MHOrQatoMHpie cnupTtel, [lpumeHeHue
FAMLERWHA,
heHoAs. PeHon. PUBHYECHME M XMMKUHECKHE CBORACTBA DeHOAR. B3arMHOe BAMAHKME aTOMOS B
Mosleryne  GeHOA3! BIAMMOASACTEWE C (MAPOKCWMAOM  HATDMA M 230THOW  KMCAOTOM.
ApumeHeHue PeHOMNa Ha OCHOBE CBOHCTS.
Anbaerupbt.  Towarye 06  anpderdgax. AnbAeriamMan  rpynna  Kak  QyHKUWOHaNeHAA,
QopmanpAeTUA W BFO CBONCTEE: OKULIEHWE B COOTBETCTEYIOWYK KWUCACTY, BOCCTEHOBAEHUE B
COOTBETCTRYIOWMA cnupT. MoayYeHMe anbAernAoB OKUCAEHWUEM COOTBETCTBYIOWMX CHUPTOR.
MNpumereHne GopManbASruia Ha OCHOBE erp CBOMCTE.
KapbBoHoBble KWCAOTbl. KapBoroBele KWCAOTh. [loHATHE © KapBOMOBBIX  KUCIOTAX.
KapboktunbHas rpynna  Kak  GyHKUMOHaNbHAA.  [OMONOFMYECKUH  pRg  Npege/bHhuiX
OAHQOCHOBHbIX  KapboHoBbLIX  KMCAOT. [lonydenre KapBOHOBbIX KMCNOT  OKWMCAEHUEM
ANBABIMA0E. XNMUMECKME CROWCTERA YKCYCHOR KWCNOThE ODWKMe CBOWCTBA C MWHEDRA/BHBIMMK
KMCNOTaMK W pRaKUKMA aTepudrKauliv. {IpuMeHeHne YKCYCHOR KWMCAOTH! Ha OCHOBE CBOWCTB.
BoiClIMe HUPHBLIE KUCAOTE HA NPUMERE HANLMWTUHOBON M CreapnHoBO.
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Cnomubie spupnl. Kupbl. Moiaa, flonyyeHne clomHeiX 3QUPOB peakumel aTepudukaumum,
CnoMmHele a3dnpsl B NPUPOAE, KX 3HaYEeHWe, TTPUMEHBHUE CAOKHLIX 3OUPOB Ha OCHOBE CRONCTE.
Mnpbl. KAaccudUKaLuma HUpos. XUMMUBCKWE CBORCTBE MUPOB: MAPONNE U TUAPWUPOBAHKE
RAOKUK KUPoE, TIPUMEHEHWE MIUPOB Ha OCHOBE CBOKCTS. Mblaa.
Yrnesogpbl, Yraesoabl, Knaccudurkauma: MOHOCAXapuabl (rAOKO3a, GpPyKT03a), AMCaxapua
(caxaposa) U noancaxapWabl (Kpaxman v Lenni03a). FAH0KO3a — BEWECTBO ¢ ABONCTBEHHON
PYHKUMEN ~ anbAerMAOCIMPT. XMMUUECKME CBOWCTBA [JHOKO3bI OKMCNBHUE B [JHOKOHOBYIO
KWC/IOTY, BOCCTAHOBAEHME B COPBUT, Criprosoe GpoKenne. NpUMeHeHne TAKo3sl He OCHOBE
CBOWCTB. 3HAYEHWE YIAeBOAUE B MMBOM NPUPOAE W MUZHKM Yenoseka. NOHATUE O peaKUWAX
NOMMKOHAGHCAUWK W FMAPOAN3E HA NRUMEPE B3aUMONPEBPALLEHUA; IHOKOZa 2 NONUCAXAPNA.

AemoHcTpauuu.  OkucneHne cnupTa B ankaerks.  KadyecTBeHHas peaxuus  Ha
MHOFOATOMHBIE CNMPTHL. PacTaopumoctt deHona g soge npu obbluHONM Temnepatype u npH
Harpesarii, Ka4ecTBeHHble peakliny Ha deHon. Peakuna cepebpanoro 3eprana anblernaos v
rAKozbt. OKMCASHWE BNLAETMAOE M FAOKO3LI B KWUCAOTY € NOMOWBK rruapokcuaa (1),
KaqecTaeHHan peakuma Ha Kpaxman. Konnekuus 3bupHbIX macen.

MpaxTuyaeckan paborta N5, NaeHTHOWKALWA OPrakrYeckiny coeguHeHMN.

Na6oparophsie onbitel Ne7. PacTsopedue rAMUEPMHE B BOAE W B3auMoABRCTBHE C
ruaporcugom mean (i),

NaboparopHele onbiTel N28. CBOMNCTER YKCYCHOW KWMCAOTH, 0fliMe co CBOWCTEBAMM
MUHEPANDBHBIX KUCAQT,

Tema 2.4 AzoToCoAepXRAWNE OpraHMieckne coeguHeHus, NMoanmepel
AMHMHBI. [oHATUE 00 ammHax. ATMQATUHECKNE aMMHbBI, MX KNSCCUOUKALMA U HOMEHKNATYPR.
AHUNNH KaK OPTaHMYECKOE OcHOBaMME, TOAYYEHNE BHWANHE U3 HUTPOBeHsoa, pumereHne
aHKUAMHa Ha OCHOBE CBOMACTB.

AMHUHOKHUCAOTEI, AMMHOKKMCIOTHI  KaK  am@oTepubie  AMYHKLMOHEAbHBIE OpraHuYeckue
COBLMHBHNA, XNMUYECKME CBOMCTBA AMUHOKUCAOT: B3aMMOASHCTEME C LEAOYaMM, KMCAOTaMK
WoApYyr C Bpyrom  (peakuma nonukoHgeHcauku). flenTuasas cepse M ROAKNENTHA b
MprMmeHEHWE aMUHOKUCADT Ha OCHOBE CBOHCTS.

Bernku. MNepBrytan, BTOPMMHEA, TRETHYHEAR CTPYKTYRbI BEAKOB. XumMmmuyeckue caolicTea Beakos:
TOpeHUe, ASHATYPALIMA, TMOPOANE, LEETHbIE Deakliki, bronorvueckle byMKitn Benkos.
Monnmepel, Benku u NoAKMCAxaprAbl KaK BUeRoANMEDDI.

Maactmaccel. [lonydexune noAMMEPOS peakuMel NoAMMEPMIELMKM W NOAMKOHOEHCALMN,
TEPMONNACTUHHBIE W TEPMOPEAKTUBHBIE NAACTMACCH. [IPeACTaBMTENV NNACTMACE.

BonokHa, ux Knaccudukayua. fonyedue sosiokoH. OTaenskble NPeACTIBNTENN XMMWYECKUX
BOAOKOH.

Aemoncrpaumu. Baaumogeicrene aMmmaka u aHMNMHA ¢ CONAHON KUCAOTON. Pearuma
aHWMHA ¢ BpOMHOIA BOACH. JOK33aTeNBCTBO HAMMYMA QYHKLMOHAABHLIX TPYNN B pacTBOpaX
amMWHORMCAOT. PacteopeHue u ocawgerne Benkos. lperdsie peakuvu Benkos. [operume
NTUYLATO Nepa i WePCTAHON HUTH.

Mparktvueckan pabora Ne26, Pewernure aKCNEPUMEHTANLHEIX 33434 HA WOSHTHOURALKWI
OPTAHKUHECKIX CORBMHEHMH,

Mpaxkruyeckan pabota Ne7, PacnosHaBaHue BONOKOM W NAACTMACE,



XapaKTepucTika OCHOBHLIX BUA0B yUeBHON AeATe/IbHOCTY CTYAGHTOR

Copepwanvie XapaKkTepucTUKa OCHOBHbIX BUA0B ARATENLHOCTU CTYAEHTOB
obyverun (Ha ypoere yuebHbIx geiicranii)

BaxHeiwwe Ymerne OBBaTh ONPEeaeNerHne u onepmpoaaﬁ é}“i&‘-,qymu.mmm XMMUYECKAMM

Xnmuueckue MOHATHAMI  BELIECTBO,  XUMMHYECKMI  3NeMEHT, aTom,  MOAeKyAa,
NOHATUA OTHOCUTENbLHBIE ATOMHBA W MONGKYNAPHAR MAcChl, WMOH, aAnoTPOMUA,

M30TONLI,  XMMMHECK3A CBA3b, BNEKTROOTPULATENBHOCTL, BAJEHTHOCT,
CTeNaHL  OKMCAGHWA, MONE,  MOMAPHAA  MaCCa, MOAAPHLIR  0Bbem
ra3oobpasHbiX BELLECTS, BEWECTBA MOMICKYJAAPHOTO M HEMOASKYAAPHOTO
CTRCEHUA, PACTBOPbI, 2ACKTROANT KM HE3INEKTPOAWT, SAEKTPONMTHUYECKIA
ANCCOLMaLWA, QHHACIMTEND ¥ BOCCTAHOBMTENG, ORUCNEHKE H
BOCLTAHOBAGHME, TEMNNOBOKW 3QGEHT peakuwy, CHOPOCTb  XMMMMECKON
Pearlny, KaTanus, XMMMYECKDE pPABHOBECWE, YrIepOAHLIE  CKeneT,
DYHEUMOHANbHAA TPYNNE, K3OMEPKS, TOMOAOL KA.

OCHOBHBIE 33KOHDI
XMMHH

POPMYNMPOBEHME BAKOHOB COXPaHEHMA Maccs! BELLECTE M NOCTOAHCTRA
COCTARA BELLECTR.

YETaHoBKa TIPUHMHHO-CAGACTBEHHON CBAZM MEMAY COASPMaHWMEM STUX
33KOHOE ¥ HANWCAHWMEM XUMUYECKMX QOpMYyN W YPIBHEHMH. YCraHoska
3BOJIOLMOHHON CYLLHOCTM MEHABRREBCKOMR 1 COBPEMEHHOR GOPMYANPOBOK
nepuoauyveckore 3akoda A. U, MeHgeneesa. ObbacHesne QU3N4ECKOro
CMBICNE CUMBOAMKHK NEPUOAMUECKON TADAULEI XMMMYECKKMX 3/1emenToes [, W,
Mengeneesa (HOMEPOB 32neMeHTa, NEPUOAA, FPYNNLI} W YCTEHOBKE
MEUYMHHO-CAEACTBEHHONW  CBA3IM  MEway  CTpOSHMEeM  aToma I
38KOHOMBPHOCTAMY M3MEHEHWA CBOWCTE BAEMEHTOB M 0BPasoBaMHBIX MMM
BEULECTE B NEPUOLAX W TPYNNaX.

XapakTepucTMRE  3IMEMEHTOB Mankix M DOABLIWX  MepHOSOR N0 MX
nonomenno B Hlepuosudeckoi cucteme [, M. Medaeneeea

OCHOBHbBIE TEOPHM
XMMUK

OPFEHNHECKIX COBONHEHKMA

0BPAYIOWMX KX XUMUYECKUMX BACMEHTOR. XAPaKTEPUCTUHE Bas<HEMLIX
TUNOB XWMUYECKWX CBASEN M OTHOCUTENLHOCTM 3TOM TUNOAOFKM.
ObvAcHeHWe 33aBUCKMMOCTW CBOMCTB BELLECTE OT WX COCTaBa W CTPOEKUA
KPYUCTANNMYECKUX PEUIETOK.

DOPMYNMPOBKA  OCHOBHBLIX  NOAGMEHUHA  TEOPUM  3TEKTPOAMTHUCKEH
ANCCOUMBaULMK 1M XapaKTRPUCTUKE & CBETE 3TOI Teophu CBONCTB OCHOBHbLIX
KNACCOB  HEOPravMqeckux  coedmHenunid. QopMyaupoBKa  OCHOBHBIY
NOADMEHMA TEOPWK XMMUYECKOrQ CTPOEHWUSR ORTBHUYECKMX COROMHEHWUN #
XBPAKTEPUCTHKE B CBeTE 5TON Teopwuy CBOMCTR OCHOBHLIX KAACCOB

BarkHeriwne
setjectsa U
MaTepuanss

XOpPaKTEPUCTHKE COCTEBE, CTPOEHMS, CBOKMCTE, NOAYYEeHMA W I"li;;ﬂMEHEHMH
samHeilnX metannos (LA w I A rpynn, amomuekA, Kenesa, a B
ECTECTBEHHO-HAYYHOM npodguae W HeKoTopblX  d-anemeHToB) W MX
COBANHERWIA,




Copepkanue
obyueHKA

XapaxkTepucTMKa OCHOBHBIX BUAGE AEATEALHOCTH CTY/IEHTOR
(Ha ypoBHe yuebHbIX aeicTBriA)

XapakTepUCTiIKa COCTaBa, CTPOEHWA, CBOMCTE, NOAYYEHWMA W anMEHe;MH
Bamuerwmx Hemetannos (VIH A, YHA, YIA rpynn, a Takse a30ta 1 gocdopa,
YIAEPOAa W KPEMHMA, BOAOPOAA) M MX CoefmMHeHnli. XapaxTepucTuka
COCTaga, CTPOEHMA, CBOWCTB, (IDNYHEHMA U NMPMMEHERNA BAKHEBNWMX KNACCOB
YrAEB0A0POA0R {NKAHOR, LWMK0/IKAHOB, aNKEHOS, AAKUHOS, aPEHOB) M KX
Hanbonee 3Ha4MMbIX B HAPOAHOXOIANCTEEHHOM NIaHE APELCTIBUTENEN.
AHANOMMYHAR XapaKTEPUCTHKE BaMHeRILMX NPeOCTASUTEASH APYIMX KA3CCOB
ORTaHWYECKUX CORAMHEMWA METAHONA M 3TAHONAE, CADMHDBIX SPUPOB, MUDOE,
MeA, anbaernaos (Gopmanbaeruacs u aueTansaernsal, KeToHos (aueToral,
KapOOHOBBLIX KWUCNOT (YKCYCHOM  KMCAOTHI, ANA  2CTECTBEHHO-HayqHOro
NPoOUAA  NPeACTasNTened  OPYIUX  KA3CCOB  KWCAOT), MOHOCaxapwaos
{(rnoKo3m), AOucaxapywos  (Caxapossl), noAncaxapuaos (Kpaxmana #
UENNIONO3LY),  AHWIMHE, aMWUHOKMCAQT, BENKOB, WUCKYCCTBEeHHbLIX M
CMHTETUYECKUX BONOKOH, KayuyKOB, NAACTMACE.

XUMHUYECKHA A3hiK
WU CHMMEBONWKY

Ucnonbsosane B8  yyeBHON #  npodecenoHanbHoM ,n,es:rr'@anwmc*rm
XMMUHECKUX TEPMUHOR M CUMBOAMKY.

Ha23BaHWE M3YYEHHDBIX BEUIECTS NO TPUBMENBHON WAM MENIYHAPOAHON
HOMEHKNATYPE W OTPAMEHME COCTABA 3ITUX CORAWHEHMI C MOMOLLBK
XUMMYECHUY DopmMy.

OTpareshe XMMUYECKMX NPOUSCCOB € NOMOUWBIO YDABHEHMWA XUMWYECKMX
PeaxkymMi.

XummueckKue
peakyuu

OOwACHEHNWE cyw,rvmgw XUMMYSCKMX  NPOUECcos, HnaCCM¢MH;LI;;I
XUMWYECKUMX  PEIKUWIA  AQ  pPasaWdHbiM - NPUIHIKAM: YACAY W CocTaBy
NPOAYKTOE W pearedHToB, Tennosomy sddexty, HanpasheHuo, Gaze,
Ha/MYMID KATANM3ATORE, MIMEHEHWK) CTeneHel OKWCNEHUA 3JACMEHTOB,
0bpasylowmx selliecTsa.

YCTaHOBKa NpusHaKkos o6Wero v pasauyHore 8 TUROAOTUM peakuuit AnA
HEOPTaHWYECKOW U OPraHMYMeckod XumMK. KAacCMQUKaLMA BRULECTE M
NPOUECCOB ¢ TOYKKM 3PEMWA  OKMCIEHWA-BOCCTaMOBAeHkA. (ocTasneHue
YRrEaBHEHWE peaKLMIA C NMOMOLLBIO METOAE SNEKTPOHROMO BanaHca.
Q0bACHEHME 3aBUCMMOCTA CKOPOCTH XMMUHECKOR PeakuMi v NOAOKEH WA
XYMHUYECKOTO PABHOBACKA OT Pa3NVYHbIX hakTopos

XHUMHUECKHIA
AKCHENVIMEHT

BLINONHEHNE XMMWYECKOTO 3KCNEPUMEHTA & NOAHOM COOTBETCTEMM C
Npasunamm H&3onNacHoCTK,

Habmogenue, QuKcauma W ONWCaHWE  PesynbTaTos NPOREAEHHOFD
SKCAEPUMEHTA.

Xumuyeckan
MHPOPMALMA

NposeneHne CaBMOCTOATENLHOID NOWCKE XMMMUECKOR MHPOPMALMKM C
MCNONLIOBAHWEM PAZAWMMHBIX UCTOYHWUKOB (HayqHO-NORYAARPHBIX WM3LAAMKIL,
KoMITbloTepHbIX  0a3  AaWmblX, pecypcoB WuTepuera). MenonbsopaHue

KOMNBLIOTEPHBIX TEXHONOIMK AAR 0OpaboTkM W nepesadn XUMUYECKOM
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Copepxanne XapaxTepucTMKa OCHOBHbBIX BULOB ASATENLHOCTH CTYAEHTOR
obyueHus (na ypoBHe yuebHbix aelcreni)
MHQOPMALIWK 11 €€ NPEACTABNEHUA B PA3NUUMbIX HOpmax.

" Pacuetst no YCTaHOBKA  33BMCHMOCTH MEMAY KaYectBeHHOW W KONUMECTEEHROM
XMMUYECKUM CTOPOHAMMW XMMAYECKIX OOBLEKTOR 1 Npouectos, PelseHne pacdeTHbIX 3a0ay
dopmynam w No XUMUHRCKUM QOPMYNAM 1 YPABHEHUAM.

YpaBHeHMAM
fipodunpHoe U | O0LACHEHWE XMMWHECKMX ABAGHMIA, NPOMCXOLALMX B NPUPoAs, GuiTy U Ha
MpodQeccHOHaNbHO | TROU3BOACTRE.
3Hauumoe OnpedencHre BOZMOMHOCTER MPOTEKIHWA XMMWUYECKMX NPEBPaleHnd B
copemranue pazfMyHbIX YCADBMAX.

CobioaeHNE NPaBUA BRONOTUHECKK rPAMOTHOTO NOBEAEHWUA B OKPYKEKEH
cpege.

OUueHKa BAMAKKMA XMMMUECKOTO 3arpASHEHMA OKPYWaWwWeR cpedbl Ha
OPraHMsm YesiOBeKa W APYFMe KWBble opraMmnsmel. COBMOIEHWE NPaBUN
DesonacHoro 06paleHWR C FOPHYMMM W TOKCUMHBIMKY  BELIECTBIMNA,
naboparopHeim  obopygoBanuem, [1OArOTOSKa pPacTBOPOB  3aAaHHON
KOHUEHTpauuu &8 Buity 1 Ha NPCU3BOACTEE.

Kputuseckas  oueHKa  AOCTOBEPHOCTHM  XMMMYECKOR  WMROPMAL MK,
NOCTYHAIOUER M3 PasHbIX HCTOYHWKOS.




YuebHo-meToaMuecKkan n maTepuanbHoO-TeXHYecKoe obecneyeHue nporpammel
YY4eBHOU BUCUUNINHBI «XUMNan

AnA OCBOBHMA NPOrpammbl YHEOHOW ZWMCUMNAMHBL «XUMWUA» B NPEFesax 0CBOEHMA
obpasoearencHoi nporpammel CNO UMeeTea KaBuHeT xumun U Buonorum ¢ nabopaHTCKoi
KOMHETON,

Nomeulenmne kabureTa yacsneTeopaeT TpeBosaHnam CaHUTAPHO-3MMAEMUONOTMYECKX
npaenn u Hopmarieos (CanlnH 2.4.2 Ne 178-02) v ocHaweH oBOpYyACBAHMEM, YKA33HHMbIX B
HacToRwmMxX TpeboBaHuAX, & Tom uucae ydeBeOl mebensic M cpeacteamu  oBydenus,
ACCTATOMHBIMMN 4R BBINOAHEHWA TPeHOBAHMI K YPOBHIC NOATOTOBKM 0BYYaHOILMXCA.

B cocrag y4ebHO-MeTOOQMYECKOIO M MaTEpPHaIbHO-TEXHMYECKOTD OCHAWEHNA KabrHeTa
KUMMA BXOLAT:

- y4ebHO-MeTOAUHECKMA KOMMNABKC NPenofasaTens;

- HarypaneHele  0bvexThl, mogenw, nprbopel ¥ HaBopel AR NOCTAHOBKM
ABMAOHECTRALMORHOIO M YHEHUYECKOrQ SKCNERMMEHTS!

- BUPTYaNbHan Xumudeckas nabopaTopus;

- PEBKTHBbI;

- NNEPEYHN OCHOBHOM WU ACNOAHWUTENBHOH yieBHOR AuTepaTyp.l;

- OubAroTEYHBIA HOHA.

B OubamoTedHbit dora BXOAAT yuebHMKKM W y4eBHO-METOAMYeCKME KOMMNIEKTHI,
AONYWeHHbIE ANA WCHONR30BAHKA B NROPECCHOHANLHBIX OOPA30BATEABHBIX OPFraHM3aLMUAX,
PEANMBYIOLIMX OOPA30BATENbHYIO Nporpammy cpeaHero obuwero obpazosaHns s npegenax
OcBORHMA 0OpazoBaTENLHON niporpammet CNO Ha Baze ocHoBHOrS obuero 06pasosana.

EubnvoredHsli GoHa A0NONAHEH CNPABOYHMKIMM, KHMTEMM JAA YTEHWUA 10 XMMMWM,

B npouecce ocsoeHuA nporpammbl yHeBHON BUCUMMAMHBL XUMMA CTYAEHTH MMEOT
BOSMOMHOCTe AOCTYRA K NEKTPOHMBIM YHeBHBIM MaTepuanam no Xumui, MMEIOLMXC &
cBOBOAHOM AOCTYNE B CETH VIHTEPHET (INEKTPOHHBIM KHUTAM, NPAKTUKYMAM, TECTAM 1 Ap.).
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