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Pa6ouas nporpamma OV J[.06 «Xumus» pa3paboTraHa Ha OCHOBE:

- OenepabHOTO FOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPETHETO
oOmiero obpazoBaHus (YTBEp>KJIEHHOTO MpHKa3oM MuHHCTEpCTBa 00pa3oBaHus U
Haykn P®: «Mactep obmectpoutensubix padbot» (mpuka3 Ne 683 ot 02.08.2013
r.);

- IlpumepHO#t OCHOBHOW 00pa30BaTEIBHON MPOTPAMMBI CPEAHETO OOIIEro
oOpaszoBaHus, OJOOpPEHHON pelieHueM (eaepasbHOro y4eOHO-METOANYECKOTO
oOBeuHEeHUs 10 001IeMy 00pazoBaHuto (MpoToko oT 28 utoHs 2016 r. Ne2/16-3).

- PexoMeHnnmanmii 1Mo oOpraHu3zalMyd  TMOJYYEHHs] CpEIHEro OOIIero
oOpa3oBaHHs B TMpeAeNax OCBOCHHS O0Opa30BaTENbHBIX MPOrPAMM CPEIHETO
npodeccruoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C
yuetoM TpebdoBanuit ®I'OC u nomydaemoii nmpodeccun minm crnenuanbuoctu CI1O
(mucemo JlemaprameHTa TOCYyAapCTBEHHOW TIOJUTHKA B cdepe MOArOTOBKHU
pabounx kaapos u JII10 Muno6puayku Poccun ot 17.03.2015 1. Ne06-259);

- [IpumepHoii mporpaMMbl 0011€00pa30BaATENbHON AUCIUIIIUHBI « XUMUS,
onobpennoit HayuHo-metonuueckum coBetoMm LleHtpa mnpodeccruoHaabHOro
obopazoBanus OI'AY «OUPO» u pekoMeHIOBAaHHOW ISl pealu3alud OCHOBHOM
npodeccruonansHoit  ob6pazoBatenbHO mporpammbel CIIO Ha 06aze OCHOBHOTO
oOmiero o0Opa3oBaHUs € MOJIyYEHHEM CpeaHero ooOuiero oOpazoBaHus (MPOTOKOII
Ne2 o1 26.03.2015 r.);

- YueOnoro miana ['BIIOY PO «BTXTuC» umenu I'epos CoBerckoro
Corwsza II.LA. TlonmoBunko» mo mnpodeccun CIIO: 08.01.07 «Macrtep
OOIIECTPOUTETBHBIX PAOOT.

Opranuszanus pa3padoTUYUK: TOCYJApCTBEHHOE OO KETHOE MPOdeCCUOHAIBHOE
oOpazoBarenpHOe YyupexknaeHne PocroBckodt obOnactu «batalickuii TEXHUKYM
JKEJIE3HOJIOPOKHOTO TPaHCIOpTa M CTPOUTENbCTBa» HMMeHHU I'eposi CoBeTCKOro
Coroza I[1.A. TTo1OBUHKOY.

Paspadoruuk: B.M. BopxeBa — mpenojaBaTenb BBICIICH KBadu(UKAIIMOHHON
KaTErOpHHU.
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1. IACHIOPT ITIPOI'PAMMBbBI YYEFHOMN JUCHUIIINHBI
OV ]1.06 «Xumus»

1.1. O6a1acTh NpUMeHEHUS] IPOTrPaAMMbI

[Iporpamma oOmieoOpa3zoBarenbHOil  yueOHOM aucuumuiiabl - OY1.06
«XuMus» TpenHa3HaueHa I W3YYEHUS XUMUU B TNPO(ecCHOHAIbHBIX
oOpazoBatenpHblx  opranmzamuax CIIO, peanu3yromux 00pa3oBaTeIbHYIO
nporpamMmy cpenHero oOmero oOpa3oBaHHsS B IpeaesiaXx OCBOCHHUS OCHOBHOI
npodeccuonansHoi oOpazoBatensHoi mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111ero 00pa30BaHus MpU NOATOTOBKE KBATN(UIIMPOBAHHBIX PabOYHX,
CITy’KaIlIUX TEXHUYECKOTO IPOQHIIS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero oodiero
oOpa3oBaHUsl, TPEABABISIEMBIX K CTPYKTYpPE, COJEPKaHHUIO U pe3yibTaTam
OCBOCHHMSI YI€OHOHN MUCIUTIIMHBI «XUMUS» U B COOTBETCTBUU ¢ PexomeHmanmsiMu
110 OpTraHU3aIlMH TOTYYSHHS CPEAHEro 001ero o0pa3oBaHus B IMPEIEIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATIBEHOTO 00pa3oBaHus Ha 0ase
OCHOBHOrO  oOmiero oOpa3oBaHus ¢ yderoM [IpumepHON  OCHOBHOM
o0pa3oBaTeIbLHON MpOrpaMMbl  CpPEeIHEro o0Iiero oOpa3oBaHUs, OJOOPEHHOMN
pemieHreM (deneparbHOro yueOHO-METOJUYECKOTO OOBEAMHEHUS IO O00IIeMy
oOpa3oBaHuio (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Conepxxanue nporpamMmbl  «XHMHUS»  HANPaBICHO Ha  JIOCTUXEHHE
CICIYIOIIUX 1eJIe:

. dbopmupoBaHUe y OOy4YarOUIMXCS YMEHHUS OIEHUBATh 3HAYUMOCTh
XAUMHYECKOTO 3HAHUS JJIS1 KaXKJI0TO YEJIOBEKA;

. (dbopMHpoBaHUE y 00YYaIOIIUXCS UEJOCTHOIO MPEACTABICHHS O MUPE
U POJIM XMMHUHU B CO3IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUPA;
YMEHHSI OOBSACHATH OOBEKTHl M MPOLECCHl OKPY’KAIOLIEH NEHCTBUTENBHOCTH —
IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUUYECKOW CpEIbl, — HMCHOJBb3YS IS
ATOTO XUMUYECKUE 3HAHUS,

. pa3BuTHEe Yy OOydaroluXcsi yYMEHUH pasznudarh (akThl M OLCHKH,
CPaBHUBAThH OLICHOYHBIC BBIBOJbI, BUIETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U CBS3b
KpUTEPUEB C ONpENeNEHHOM CHUCTEMOM IIEHHOCTeH, (opmynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MO3UIIHUIO;

. npuoOpeTeHne 00yJaromMUMUCS OIbITa PAa3HOOOPA3HOM JAEATEIbHOCTH,
OMBITa TIO3HAHUS W  CAMOIIO3HAHMS; KJIIOYEBHIX  HABBIKOB, HMEOIINX
YHUBEPCAIBHOE 3HAUCHUE IS PA3IUYHBIX BHUAOB JEATEIHLHOCTH (HABBIKOB
pemieHust TMpoOJjeM, TPHUHSATUS pEHICHUM, I[IOMCKa, aHalM3a U 00padOTKH
uH(OpMaIMi, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPCHHM, HABBIKOB
COTPYJHUYECTBa, HABBIKOB 0e€30MacHOrO oOpalleHuss C BelIeCTBaMH B
MOBCEIHEBHOM KHU3HN).

B nporpammy BKJIIOYEHO COZEp’KaHHUE, HANpaBIeHHOE Ha (OPMHUpPOBAHUE
y CTYJIEHTOB KOMIIETCHIINI, HEOOXOIUMBIX NiJisi kKadecTBeHHOro ocBoeHus OITOIT
CIIO na 06a3e OCHOBHOTO 00IIEro 0OOpa3oBaHUS — MPOTPAMMBI TOJATOTOBKHU
KBATM(PUIUPOBaHHBIX padounx, ciayxamux ([IITKPC).



Obwas xapaxmepucmuxa yueonou oucyuniunvl OV/[.06 «Xumusay

XUMHS — 3TO HayKa O BEIIECTBAX, MX COCTaBE U CTPOCHHUH, O UX CBOMCTBAX
U TPEBPAILEHUSAX, O 3HAYCHUU XUMHUUYECKHX BEIIECTB, MATEPUAJIOB U MPOIIECCOB B
MPAKTHUECKOH eATEeIbHOCTH YEJIOBEKA.

Conepxkanue 001e00pa3oBaTeIbHON  y4eOHOM JUCHUIUIMHBL «XHAMUS»
HaIpaBJeHO Ha  YCBOGHUE OOYYAIONIMMHCS OCHOBHBIX MOHATHM, 3aKOHOB U
TEOpUl XUMHUHU; Ha OBJIAJICHUE YMEHUSIMHU HAOJIOJATh XUMHUYECKUE SIBICHUS,
IPOBOAUTh XMUMHUYECKUNW HKCIHEPUMEHT, MNPOU3BOAUTH  pacdy€Tbl Ha OCHOBE
XUMHUYECKUX (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA.

B mpouecce wu3ydeHUss XUMUU Y oOydJaronmxcsi  pa3BUBAIOTCS
MO3HABATENIbHbIE WHTEPECHl U MHTEIUICKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIFHOM ~TMPHOOPETEHUsT 3HAHUKW 1O XHUMHM B COOTBETCTBUU C
BO3HMKAIOIIMMU  KM3HEHHBIMU  NpoOJieMaMH, BOCHHUTBIBAeTCS  OepekHOe
OTHOUIIEHUS K MPHUPOJIe, MOHMMaHHUE 3I0pOBOro oOpasa >KM3HU, HEOOXOJUMOCTH
NpeIyNpexKICHUs SBICHUIN, HAHOCIIIUX BpPE 30POBBI0 M OKpPYXKAIOIIEH cpene.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30MaCHOTO MCIMOJB30BAHUSI XUMHUIECKIX
BEUIECTB M MaTEepUaOB, IPUMEHSEMbIX B OBITY, B CEJIbCKOM XO34WCTBE U Ha
IIPOU3BOJICTBE.

[Ipy CTPYKTYpUPOBaHUM COJAEpKAHUS O0O0IIE00pa30BaATENbHOW YUEOHOU
JTUCIUTUIMHBI YYUTHIBATach OOBEKTUBHASI PEAIbBHOCTDh — HEOOJIBIION 00beM Yacos,
OTITYIICHHBIX Ha U3YYEHUE XUMUU, U CTPEMJICHUE MAKCUMAIBLHO COOTBETCTBOBATh
uaesiM  pa3BuBamomero obyudenus. Iloatomy  TeopeTHueckue  BOMPOCHI
MaKCHMaJbHO CMEIIEHbl K Havally HW3yYeHUs AUCUUIUIMHBI, C TEeM, YTOOBI
nociaeayomuil (GakTHYeCKui MaTepual paccMaTpUBaJICS HA OCHOBE M3YyUEHHBIX
TEOPHU.

Peanuzamus neAyKTHBHOTO MOAXOJa K HM3YyYEHUIO XUMHU CIOCOOCTBYET
pPa3BUTHIO TAaKUX JIOTHUECKHX OMNEpaluid MBIIUICHUS, KaK aHalu3 W CHUHTE3,
0000IIeHNe W KOHKPETH3alMs, CpaBHEHHE W aHAJIOTHsS, CHUCTEMaTH3alus M
KJaccuduKanus u Jip.

[Ipn OCBOEHUU npodeccuii CIIO TEXHUYECKOTO npoduiis
poecCHOHANBHOTO 00pa30oBaHusl XUMHs M3y4daeTcsi Oojee yriayOJeHHO,  Kak
npoduabHas yuyeOHas TUCIUILUINHA.

Crenu¢yka n3y4eHuss XUMHAU TIPU OBJIAZICHUH MPO(ECCHUIMU TEXHUIECKOTO
npoduis oTpaxkeHa B Kaxaol Teme pasgena «CopepikaHue —ydyeOHOU
TUCIUIUIMHBY B pyOpuke «lIpodunbHbie U mnpodeccrnoHaTbHO-3HAYNMbBIC
AJIEMEHTHI COJEPKAHUA». DTOT KOMIIOHEHT pealu3yercs NpU WHAUBUAYAIbHON
CaMOCTOATENbHON paboTe oOywaromuxcsi (HanmucaHue pedepaToB, MOITOTOBKA
COOOIICHM, 3aluTa MPOEKTOB), B TMpOIECCe Y4YECOHOU MAESATENBHOCTU IO
PYKOBOJACTBOM IIpernojaaBareisi (BBIMIOJHEHHE XUMHYECKOIO OJKCIEPUMEHTa —
7a00paTOPHBIX  OMBITOB M  MPAaKTUYECKHMX pabdoT, pelieHne MPaKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 337a4 U T.1I.).

B mpouecce u3yuyeHUS XUMHUHM TEOPETUUYECKHE CBEIACHHS JOTOJHSAIOTCS
JEMOHCTPALUSIMH, JTaOOPATOPHBIMHU OMBITAMH W TPAKTUYECKUMH 3aHSATHUSMU.
3HAYUTENBHOE MECTO OTBOJUTCS XMUMHUYECKOMY OSKcrmepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (popMmupoBaTh y OOydYalOIIUXCS  CHCNHAIbHBIE TPEIMETHBIE
yYMEHUS: paboTaTh C BEIIECTBAMH, BHITIONHATH MPOCTHIE XUMUUECKUE OMBITHI, YIUT



0e30MmacHOMY ¥ 3KOJOTMYECKHM TIpPaMOTHOMY OOpallleHHI0 C BEIIeCTBaMH,
MaTepHaJIaMH | MPoIieccaMu B OBITY M Ha POU3BOICTBE.

Jlnst opraHu3any BHEAYAUTOPHOM CaMOCTOSITENIbBHOM pabOThl CTYACHTOB
MPEACTaBICH TPUMEPHBIA TMepedyeHb pedepaToB (AOKIAIOB), WHIUBUYATbHBIX
MPOEKTOB.

B mpormecce m3ydeHuss XuMuUU BaKHO (HOPMHUPOBATH HHGPOPMAIMOHHYIO
KOMIIETEHTHOCTh OOyuaromuxcs. [1loaToMy npu opraHu3anud CaMOCTOSITEIbHON
paboThl aKIEHTUPYETCS BHUMaHHUE OOy4YalOMIMXCS Ha Moucke UHGOpMalu B
cpencTBax Macc-menua, MHTepHeTe, B y4eOHOW W CIIENMAIbHOW JIUTEpaType ¢
COOTBETCTBYIOIMUM O(OPMIICHHEM U TIPEACTABICHUEM PE3yIbTaTOB.

N3yuenue 00111€00pa30BaTeIbHON  YYCOHOM JUCHMIUIMHBI  « XHUMHS)
3aBepIaeTcs MoJBeeHNEM HUTOTOB B (opme mudpepeHnnpoBaHHOTO 3a4eTa B
paMKax MPOMEKYTOUYHOM arTrecTaluu CTyAeHTOB B mpoiecce ocBoeHus OIIOIT
CIIO (IIIIKPC).

1.2. MecTo y4yeOHO# JUCUMILUIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHaIbLHOI
o0pa3oBaTeIbHOM MPOTrPAMMBI:

VYyeOHast TUCUMIUIMHA « XUMUSD» SBIAECTCA YYEOHBIM MIPEAMETOM I10 BEIOOPY M3
obsi3aTennbHOM mpeaMeTHol oOmactu «EctectBennbie Haykm»y DPI'OC cpemnero
oO1rero oOpa3oBaHus.

VYyeOHast AMCHMIUIMHA «XUMHs» HU3ydaeTcs B oO1eoOpa3oBaTEIbHOM IUKIIE
yueoHoro OIIOII CIIO na 6a3e ocHoBHOTro 06111er0 oOpa3zoBanus (ITIIKPC).

B yueoOnsbix mnanax [IIIKPC Mecto yueOHOM AUCHUIUIMHBI « XUMUS» B COCTABE
o01reo0pa3oBaTeNbHbIX YUYE€OHBIX JUCHUIUIMH IO BBIOOPY, (OPMHUPYEMBIX U3
o0s3aTenbHbIX NpeaMeTHbIX obnacteit ®I'OC cpennero obiiero oopazoBaHus, s
npodeccuit CITO Texuudeckoro npoduisi npodeccuoHaaIbHOTO 00pa30BaHMUs.

1.3. Heau u 3aga4u y4eOHOM AMCUMILIMHBI — TPe0OBaHUS K pe3y/ibTaTaMm
OCBOCHUSA YUeOHOM IMCIHUTIIHHbI:

B pesynbrate ocBOeHUS Y4EOHOM IUCHUIUIMHBI «XUMHUS» OO0Yy4aroIIuiics
JOJDKEH YMETh:

Ha3bIBATh: W3YUYCHHBIE BENIECTBA MO TPUBUAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYypE;

OmpeaeATh: BAJICHTHOCTh U CTEIEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB, THII
XMMHUYECKOW CBSI3M B COEAUHEHHSX, 3apsA] HMOHA, NMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUI KPUCTAJUIMYECKON PEIIETKH, XapaKTEep CPEAbl B BOJHBIX PACTBOPAX,
OKHUCJIUTEJIb W BOCCTAHOBHUTEJb, HAIPABICHUE CMEIICHUS PABHOBECHS IO
BIIMSHUEM PA3IUYHBIX (HaKTOPOB, H30MEpPHl M TOMOJIOTH, IPHUHAIJICKHOCTD
BEIIECTB K pPa3HbIM KJaccaM HEOPraHWYECKUX W OPTraHUYECKUX COCHUHCHUM;
XapakTep B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJAaX, THUIIBI pPEaKUld B
HEOPraHUYECKOU U OPraHU4YECKOU XUMUH;

XapaKTepu3oBaTh. S-, P-, 0-aJeMeHTHl 1O WX MOJOXeHHI0 B Ilepwoaudeckoi
cucteme .M. Menaeneena; oOIye XMMHIYECKIE CBOMCTBA METAIIJIOB, HEMETAIIIIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKHX M OPTaHUYECKUX COCIMHEHHI; CTPOCHHE U



CBOMCTBAa OpPraHWYECKUX COEIUWHEHUU (YTIeBOJOPONIOB, CHUPTOB, (PEHOIIOB,
aJbJIETU0B, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOIOB);
00BSACHATH: 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO AJIEMEHTa U 00pa30oBaHHBIX UM
BEUIECTB OT mnosiokeHuss B llepumommueckon cucreme JI.MI. MeHnneneena;
3aBUCHUMOCTh CBOMCTB HEOPIaHMYECKHX BEIIECTB OT HMX COCTaBa U CTPOCHUS.
[Ipupony XuMHUYeCKOW CBs3M (MOHHOM KOBaJEHTHOM, METAIUIMYECKOU U
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEaKIUu OT Pa3IuYHBIX
(GaKkTOpOB, W TOJOKEHUE XUMHUYECKOTO PAaBHOBECHS OT PAa3IMYHBIX (HaKTOPOB,
PEaKIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHECHUIA OT CTPOSHUS UX MOJICKYT;
BBINOJIHATh XUMHYECKHUN JKCIEPUMEHT: [0 PACIO3HABAHUI BAXKHEUIIIHNX
HEOPraHUYECKNX W OPraHWYECKUX COCAWHEHUW;, TMOJYYEHHI0 KOHKPETHBIX
BEIIECTB, OTHOCSIIIMXCA K U3YYEHHBIM KJIaCCaM COEJIMHEHUN;

OCYILIECTBJIATH  CAMOCTOSITENIbHBIM  TMOWCK XUMHUYECKOW HWHGOpMallUUu  C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX HW3IaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHeTa);  HCIOJIB30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHMH I  O0paOOTKM U Mepefayd  XUMHUYECKON
UH(OpMAIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (POpMaX;

pelmaTh: pacyeTHBIC 3a/1a4d 110 XUMUUECKUM (HopMysiaM U YpaBHEHUSIM;
NPOBOAUTH: PACUYETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM PEaKIIHii;
CBSI3BIBATH: W3YUYEHHBIN MaTepuai co CBOel Mpo(eCcCUOHATBHOM e TENIbHOCTHIO;
HCI0JIb30BATh IMPUHOOpPETEHHbIE 3HAHUS W YMEHHMSI B MPAKTHYECKOH
AeSITeJIbHOCTH M TOBCEAHEBHOM KM3HM: ISl TOHUMAHUS I100aNIbHBIX MTPOOJIeM,
CTOSIIIUX TMEPEH YEIOBEUECTBOM; IKOJOTMYECKUX, DHEPIr€TUUYECKUX U CHIPHEBBIX;
JUIs. OOBSICHEHUS] XUMUYECKUX SIBIICHUM, MPOUCXOASANIMX B MPUPOJE, ObITY U Ha
MPOU3BOACTBE;  OMPEAECICHUS  BO3MOKHOCTM  MNPOTEKAHUA  XUMHYECKHUX
MPEBPAIIEHAN B PA3JIMYHBIX YCIOBUSAX U OLECHKH UX MOCJIEACTBHUM; KOJIOTHYECKHU
IPaMOTHOTO TMOBEICHUS B OKPYXKAIOUIECH Cpelle; OLEHKU BIUSHUSA XUMHUUYECKOTO
3arpsI3HEHUsT OKPYXKAIOIIEH Cpelbl HAa OpPraHu3M YeJIOBEKAa W JPYTrUe >KUBBIC;
Oe3omacHoi pabOThl C BElIeCTBaMU B J1abopaTopuu, OBITY U Ha MPOU3BOJICTBE;
pacno3HaBaHUs U UCHTU(DUKAIIMN BAKHEHIITNX BEIIECTB U MATEPUATIOB.

B pesynbprate oOcCBOeHHS Y4E€OHOW MMCHMIUIUHBI «XHUMHS» OO0y4YarOIIUUCS
JIOJKEH 3HATH:

BajkKHeHIIMe XMMHYECKHEe TOHATHSA: BEIICCTBO, XMMHYECKUHU DJIEMEHT, aToM,
MOJICKYJIa, Macca aTOMOB W MOJICKYJ, WOH, PaJWKall, aJUIOTPONHS, HYKIUALI U
W30TOIIbI, aTOMHEIC S-, p-, d-opGuTanmu, XAMUYecKast CBSI3b,
AIIEKTPOOTPHUIIATEIEHOCTh, BAJIGHTHOCTh, CTEMCHb OKHWCJICHUS, THOPHUIA3AIUSI
opOHUTaNei, MPOCTPAHCTBEHHOE CTPOCHUE MOJCKYJ, MOJb, MOJISIpHAsS Macca,
MOJISIDHBIH  00BbEM Ta3000pa3HbIX BEIICCTB, BEIICCTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS, KOMIUICKCHBIE COCIUHEHUS, AUCIICPCHBIE CUCTEMBI,
WUCTUHHBIC PACTBOPBI, SJIEKTPOJMTHYECKAS] JIUCCOIMAINS, KHCIOTHO-OCHOBHBIC
peaknmuy B BOJHBIX pacTBOpaxX, THUIAPOJU3, OKHCIICHHE ¢ BOCCTaHOBJICHHE,
AJIEKTPOJIN3, CKOPOCTh XWMHYECKOW pEaKIMu, MEXaHWU3M pEaKIdd, KaTaju3s,
TeIUIOBOM A((EeKT peakmuu, >SHTAIBIHNSA, TEIIoTa O0O0pa30BaHMS, >SHTPOIINS,



XUMUYECKOE paBHOBECHE, KOHCTAaHTa pPABHOBECHUS, VYIJICPOJIHBIA  CKEJET,
GyHKUMOHATbHAS TPYIA, T[OMOJOTUSA, CTPYKTYpHass U MPOCTPAHCTBEHHA
W30MEepUsl, UHIYKTUBHBIA M ME30MEpHbIH 3(PGEeKThl, 3IeKTpoPuil, HyKIeoDH,
OCHOBHBIE TUITBI PEAKIINI B HEOPTaHUYECKOW U OPraHUYECKON XUMUM;

OCHOBHbI€ 3aKOHbI XMMMH: 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BENIECTB, nepuoanyeckuil 3akoH .M. Menneneesa, 3akoH
['ecca, 3akoH ABorajipo;

OCHOBHbIe TeOPpMHM XUMHHM; CTPOSHHS aToMa, XWUMHUYECKOW  CBS3W,
AIIEKTPOJIMTUYECKON  TUCCOLIMALIMU, COJEH KUCIOT U OCHOBAHWM, CTPOCHUS
OPTraHMYECKUX W HEOPTaHWMYECKHX COCAWHEHUU  (BKIIOYAs CTEPEOXUMHUIO),
XUMUYECKYIO0 KHHETHKY U XUMUYECKYIO TEPMOIMHAMUKY

KJIacCM(PUKANUI0O MW HOMEHKJATYPY HEOPTraHWYECKUX U  OPTraHUYECKHX
COCIUHCHUM;

Ba)KHeHIIIMe BellecTBa U MAaTePUAJIbl: BaXKHEHIIIMEe METaIbl U CIUIaBbI, CepHas,
COJIsSIHAsl, a30THAs U YKCYCHAsl KUCJIOTHI; OJaropoJIHbIE Ta3bl, BOJAOPO/, KHUCIOPO/I,
raJIOTeHbl, IIETOYHbIE METAILIBI, OCHOBHBIC, KHUCIOTHBIE U aM(OTEPHBIE OKCUIBI U
THPOKCUIBI, IEJI0YU, YTJIEKUCIBIA U yrapHbId Ta3bl, CEPHUCTHIN ra3, aMMHAK,
BOJIa, TPUPOHBINA T'a3, METaH, 3TaH, ITUJICH, alleTHICH, XJIOPUJ] HATPHUs, KapOoHaT
U TUJpoKapOoHAT HaTpusl, kKapOoHat M (docdar kKampius, OEH30J, METaHON U
ATaHOJI, CIOXKHBIE d(DUPHI, )KUPBI, MblIa, MOHOCAXapubl (TIIOK03a), AUCaXapUbl
(caxapoza), monmcaxapuibl (Kpaxmaa W IeJUII0JI03a), aHWIWH, aMUHOKHCIIOTHI,
OeNKM, WMCKYCCTBEHHBIE W CHHTETUYECKHE BOJIOKHA, KaydyKH, IIJJACTMACCHI,
BIIUSTHAC XUMUYCCKUX BEIICCTB HA OPTaHU3MEI;

O0e3omacHoe oOpailieHWe C TOPIOYMMHA M TOKCUYHBIMHA BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

NPUTOTOBJIEHUSI PACTBOPOB 33JaHHOM KOHIIGHTpalluu B OBITYy W Ha
IIPOU3BOJICTBE;

KPUTHYECKH OIIEeHUBATh JIOCTOBEPHOCTh XUMUYECKON  HHpOpMAIINH,
MOCTYTIAIOIIEH U3 pa3HBIX UCTOUYHHUKOB

POJib XUMHUM B €CTECTBO3HAHUM, €€ CBSI3b C JPYTUMHU €CTECTBEHHBIMU HAayKaMH,
3HAYEHUE B KU3HHU COBPEMEHHOTO OOIIECTBA;

NPUPOIHbIe HCTOYHUKHM YTJIIEBOJIOPOJIOB U CIIOCOOBI UX TIEPEPAOOTKHU.

WN3yyenne AUCHUIUIMHBL «XUMHUS»  CHOCOOCTBYET  (OPMHPOBAHUIO Y
00y4aroIuXcs CASAYONNX KOMIeTEeHIHI:
OK 1. IloHumaTh CYIIHOCTh M COLMAIBHYI) 3HAUYUMOCTh CBOEW Oymyiiein
npodeccuu, MposIBIATh K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, UCXOS U3 IEJIH U CIIOCOOOB
€€ JIOCTHUKEHUS, OTIPEACICHHBIX PYKOBOAUTEIIEM.

OK 3. AHanu3upoBaTh pabOuyl0 CUTYallHIO0, OCYIIECTBIISATh TEKYIIUNH U UTOTOBBIN
KOHTPOJIb, OLIEHKY W KOPPEKIHUI0 COOCTBEHHOW  JESATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBisTh MOUCK U WH(MOpMAIUU, HEOOXOIUMOUN 111 3PPEKTUBHOTO
BBITIOJIHEHUS TPOPECCUOHAIBHBIX 3a7ad.



OK 5. Hcnonb3oBath WH(GOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUUA B
npo(hecCUOHATIBHOM NeATENBHOCTH.

OK 6. PaGoTats B komaHze, 3¢ (HEeKTUBHO 00IIATHCS C KOJIJIETaMU, PYKOBOJACTBOM,
KITUCHTaMH.

OK 7. HcnoiHATh BOMHCKYK OOSI3aHHOCTh, B TOM YHCIE C NPHUMEHEHUEM
HOJIyYEHHBIX MPOPECCUOHATIbHBIX 3HAHUM (AJ1s1 FOHOIIEH ).

[1IK 1.3. ApMupoBath kee300€TOHHbIC KOHCTPYKIIUU PA3TUYHOMN CIOKHOCTH.
[1K 2.3. KoHTposmpoBaTh Ka4€CTBO OETOHHBIX U KEI€300€TOHHBIX PadoT.
[1K 2.4. BoIOTHATS pEMOHT OSTOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKITHH.
[1IK 7.3. ITpou3BOANTH PE3KY METAIIOB PA3JIMYHOUN CIOKHOCTH.

[1K 7.4. BpIMOAHATH HAIUIABKY Pa3JIMYHBIX J€Talel U U3ACIIUN.

OcBocHue COACPKaHUA y‘{€6HOﬁ JUCITMITIIMHBI ((XI/IMI/IH», oOecrneynBaeT

JOCTHKCHUC CTyACHTaAMU cleayrommx pe3yiomamoe.
JUYHOCHIHbIX:
° YyYBCTBO TOpPAOCTH W YBAXCHHA K HCTOPHMH W OOCTHKCHUAM

OTEYECTBEHHOM XUMHUYECKOM HAyKW; XHWMHUYECKH TPAaMOTHOE IIOBEJICHUE B
PO ECCUOHATIBHON NIEATEIbHOCTH U B OBITY MPU OOpallleHHMH C XUMHYECKUMHU
BEILECTBAMH, MaTEPUAIIAMU U IIPOLIECCAMMU;

. TOTOBHOCTh K  MPOAODKEHUIO OOpa3oBaHHMs W MOBBILIEHUS
KBAIM(PUKALUKA B U30pAaHHOW MPOPECCUOHATBHOU NEATETbHOCTH U OOBEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

. YMEHUE UCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XMMUYECKON HAyKH
U XUMHUYECKUX TEXHOJIOTMM Il MOBBILIEHUS COOCTBEHHOIO MHTEILIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOH MPOo(hecCUOHATBHOM IEATENbHOCTH;

Memanpeomemubtx:

. WCITOJIb30BAaHUE PA3IMYHBIX BUIOB IMO3HABATEIHHOU JCATEIHHOCTH U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX Omepaluii (mocTaHoBKa 3a/ayu, (OpMyIUPOBAHHE
TUIOTE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IICHUE, CUCTeMAaTU3aIusl, BbISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOWCK aHAJoroB, (JOPMYJIUPOBAHKE BHIBOJIOB)
JUTSl PEIICHUs TIOCTABIICHHOHW 3a/1aui, MIPUMEHEHNE OCHOBHBIX METOOB TO3HAHUS
(Habmro/ieHre, HAy4YHBIH OKCIIEPUMEHT) IS W3Y4YEHUS pPa3IU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh
CTaJIKUBAThCS B TpodeccuoHanbHol chepe;

. MCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB ISl TOJTYUYECHHUS] XUMHUECKOMN
uH(doOpMaIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKCHHS XOPOIIUX
pe3yJIbTaToB B IpodeccuoHanbHoU chepe;

npeomemHulx:

. c(hOpMUPOBAHHOCTh MPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; TOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa u
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKA JIJIS pelIeHUs] MPAKTUYECKUX 3a]1ay;



. BJIAJICHUE  OCHOBONOJIATAIOIIMMU  XHMHUYECKHUMH  IOHATHUSIMU,
TEOPHUSMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

. BJIAJICHUE OCHOBHBIMU MeTOoAaMu Hay4HOT'O IIO3HAHMUA,
UCIOJB3YEMBIMU B XHUMHUHU: HaOJIOJEHHUE, ONMMCAHUE, U3MEPEHUE, DKCIIEPUMEHT;
yMeHue 00pabdaThiBaTh, OOBSICHATH PE3YyJbTaThl MIPOBEAEHHBIX OMNBITOB M JEJATh
BBIBO/IbI; TOTOBHOCTB U CIIOCOOHOCTH MPUMEHSATH METO/IbI TIO3HAHUSA MPU PEIICHUU
IIPAKTUYECKUX 3a]1a4;

. c(OpMUPOBAHHOCTh yMEHHsSI JaBaTh KOJUYECTBEHHbBIC OIICHKU H
IPOBOAUTDH PACUETHI [0 XUMUYECKUM (POpMyJIaM B YPaBHEHHSIM;

° BJIAACHUC IIpaBHJIaMHU TCXHHKH 0e301acHOCTH IIpu HUCIIOJIb30BaHUU
XUMHNYCCKUX BCIICCTB,

. c(OpPMUPOBAHHOCTh COOCTBEHHOM TMO3WIMU TO OTHOIIEHUIO K
XUMHYECKON HHPOpMAINH, ITOJITy9aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4, KoauyecTBO 4YacoB HAa OCBOEHHE NMPOrpaMMbl y4eOHOH JAUCIHUIIMHBI
«XUAMU .

MaKcUMalbHas yueOHas Harpy3ka oOydaromuxcs cocrasisier 171 yac, B Tom
quclie:

- ayauTopHas (oOsi3aTenbHas) Harpyska oOydYarommxcs, BKJIIOYAs
JabopaTopHbIE OMBITHI U MpaKTHYECKue 3aHatus, — 114 gac.;

- BHEayJAUTOpHAas CaMOCTOSITENIbHAs padoTa CTyAEHTOB —57 4ac.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJMCIIUTIJIMHBI
2.1. O0bem yueOHOV JTUCHMILUIUHBI U BUAbI Y4e0OHOIl padoThI

Bup yueOHoI padoThI Oo6bem
4acoB

MaxkcumanbHasi yueOHast HArpy3Ka (Bcero) 171
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 141
B TOM YHCIIE:

nabopaTopHbIE pabOThHI 10
IPAaKTUYECKUE 3aHATUA 10
KOHTPOJIbHBIE Pa0OTHI 5

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeHro) .

CamocrosiTeibHas padoTa o0yuaruerocs (Bcero) o7

B TOM 4HCIJIC.

caMoCTosTeNIbHas paboTa HaJl KypcOBOM paboTO (MMPOEKTOM) (eciu -
npeodycmMompeHo)
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pedepatsl 10
Ipe3eHTalNuN 6

JTOKJIAIbI 10
BBICTYIUICHUS T10 33JJaHHBIM TeMaM 13
COCTaBJICHUE KOHCIICKTOB 11
pelieHue 3ana4 7

Ilpomesccymounas ammecmauyusn 6 gpopme ougghepenyuposannozo 3auema.

Texymuii KOHTPOJIb 3HAHUM U YMEHHUI CTYJEHTOB IPOBOJAUTCS B BHUJIE YCTHOTO
OTIpOCa, CAMOCTOSITENIbHBIX PAa0OT, XUMHUECKOTO AUKTAHTA.

PyOexHblii KOHTPOJIb OCYLIECTBISIETCS IO OKOHYaHMM HM3Yy4YEHUS  Ka)Ja0ro
pasnena B (GopMe NPAKTHUUECKUX 3aHATHUH, MPAKTUUYECKUX U KOHTPOJBHBIX padoT.
KoHTposibHbIE paOOTHI UMEIOT BU KOMOMHUPOBAHHOM TECTOBOM PabOTHI.

Wrorosas arrectarusi npoBoAUTCs B popme nuddhepeHIMpoBaHHOTO 3aUeTa.
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2.2. TemaTu4ecKUil IJIAH U COAEPKAHNE YUeOHOM TUCHUILTHHBI « XUMUSD»

HaumeHoBaHue Conep:kaHue y4e0HOT0 MaTepuasa, JabopaTopHbie padoThl M MPAKTHYECKHE gg?gg‘ &%%‘éfl}l';;l
pa3/iesioB U TeM 3aHSITHSI, CAMOCTOSITEJIbHAsI pad0oTa 00y4YaoImMXCs.
1 2 3 4
HayuyHbie MeTOabl TTO3HAHUS BEIIECTB M XUMUYECKUX SBJIICHUH. Pollb dKcIiepruMeHTa u 5 1
Beenenue TEOPUHU B XUMHU. MOJICITHPOBAHHE XUMHYCCKHX TIPOIECCOB.
3naueHne xwmum Tpu  ocBoeHuM Tpodeccuit CIIO TexHmueckoro mpoduis
npo¢heCCUOHATBFHOTO 00pa30BaHUsI.
Pazgen 1. OO01mast ¥ HeOpraHuvYecKass XuMHUs 70
Tema 1.1. Conepxanue yaeOHOro MaTepuaia
OcHOBHbIC TOHATUA W | Ocnognbie nonamus xumuu. BemecTBo. AtoM. Morekyna. XUMHYECKHH AIEMEHT.
3aKOHBI XMMHH Amnorporus. IlpocTele M cloKHBIC BemiecTBa. KauyeCTBEHHBIH M KOJWYCCTBCHHBIM 2 1
COCTaB BeEMIeCTB. XWMHUYECKHE 3HAKM U (opmynbl. OTHOCHTENbHBIC aTOMHAs |
MoOJIEKyJIsipHasi Macchl. KommaecTBo BemecTBa.
Ocnoenvie 3akonpt xumuu. CTeXUOMETpUA. 3aKOH COXPAHEHUS MacChl BEUIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJSIPHON CTPYKTYphl. 3akoH ABoragpo u 3 2

CJIICACTBHA UX HCIO.

PacueTrHple 3amaun  Ha HAXOXICHUE OTHOCUTEIIBHOM MOJIEKYJSIDHOM  MAacchl,
OIPEJICIIEHUE MACCOBOM JOJIM XUMUYECKHUX 3JIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Jemoncmpayuu. Monenn aTOMOB XUMUYECKUX JIEMEHTOB. Mo MOJIEKYI MPOCTHIX
U CJIOKHBIX BEIIECTB (IIapo-CTep KHEBBIE). KOIeKIns MPOCThIX U CIOKHBIX BEIIECTB.
Hekoropsie BemecTBa koimudecTBOM | Moab. Monens MonsipHOrO 00beMa Ta30B.
Amnnorpornust pocdopa, KucIopoaa, 0JIoBa.
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Ilpogunvnvie u  npogheccuonanvno-3nauumple  IJ1EMEHMbL  COOEPHCAHUAL.
AnnotpornHbie MoauduKkanuu yriepojaa (aimas, rpadur), Kuciaopoaa (KHUCIOPOI, 030H),
oJioBa (cepoe u Oenoe 0110B0). [loHATHE 0 XUMUYECKOW TEXHOJOTHH, OMOTEXHOJIOTHH U
HaHOTEXHOJIOTHH.

JlaGopatopHbie pabOThI

Hp AKTHYCCKHUC 3aHATHA

KoHTposbHbIe paboThI

Huaznocmupyrowas konmponavnaa padoma: OCHOBHBIE TOHSATHS U 3aKOHBI XUMHUH
(IToBTOpEHuMe 6a3ncHOrO MaTeprana Kypca OCHOBHOM IIKOJIbI).

CamocrosiTenbHas paboTa 00ydarmuxcs

AnnoTrpornHbsle MOAU(pUKALMK yriiepoaa (anMas, rpadur), Kucaopoaa (KUciIopoi, 030H),
oJioBa (cepoe u 6enoe 0510BO). [loHsITHE O XUMUYECKOW TEXHOJIOTUU, OUOTEXHOJIOTUN U
HaHOTEXHOJIOTHH.

Tema 1.2.

[lepnoauueckuii 3aK0H
Y NepuoandecKas
CHCTEMAa XUMHUYECKUX
anemenToB J[. 1.
MenaeneeBa u
CTPOEHHE aTOMa

Coneprkanue yueOHOTO MaTepuasa

Ilepuoouueckunt 3axon JI.H. Menoeneeea. Otkpbite .M. MenaeneeBbim
nepuoandeckoro 3akona. [lepuoauueckuit 3axon B popmynuposke .. Menneneena.

[lepuonuyeckas TabnuIla XUMUYECKHX DJJEMEHTOB — Trpaduueckoe OTOOpaxeHue
nepuoandeckoro 3akoHa. CTpyKTypa NEpUOAMYECKON TaONMIIbI: MEPUOJbI (Mayible U
OoJibllIKe), TPYIIbI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u nepuoouueckuii 3axkon /[.H. Menoeneeea. ATom — cnoxHas
yacTula. Japo (IpOTOHBI U HEUTPOHBI) U AJNEKTpOHHAs o0osouka. M3oTtonbl. CTpoeHue
AJIIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MaJIbIX NEPHO0B. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX OOO0JIOYEK AaTOMOB 3JIEMEHTOB OOJBIIMX MNEPUOAOB (MEPEXOIHBIX
sanemeHToB). Ilonarue o0 opOurtansx. s-, p- u d-OpOoutasu. DIEKTPOHHBIE
KOH(HUTypaIiiyi aTOMOB XUMHUYECKUX IJIEMEHTOB.

CoBpeMeHHass (OPMYJIMPOBKA IMEPUOJAUYCCKOTO 3aKOHA. 3HAUCHHE MEPUOTUYCCKOTO
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3aKOHAa H HepHO,HH‘ICCKOfI CHUCTCMBbI XHMMHUYCCKHUX JJICMCHTOB I[I/I MCH,ZIGJICCBa JJIs1
Pa3BUTHA HAYKHU U IIOHUMAHUA XUMHYECKOMN KapTHUHBI MHpPA.

Jlemoncmpayuu. Paznuuyasie  (QOpMBI  MEPUOAMYECKOM CHCTEMBI XUMHUYECKUX
anemenToB J[.MI. MenneneeBa. JluHamuueckwe TaOMWIBI JJIS  MOJCITUPOBAHMS
MEPUOINYECKON CUCTEMBI. DIEKTPU3ALMS TEJI U UX B3aUMOJICHCTBUE.

Jlabopamopnsie onvimsl. MonenupoBaHHE TOCTPOCHHS TMEPUOAUYECKON TaOJIUIIBI
XUMUYECKUX DJIEMEHTOB.

Hp0¢uﬂblible u npod)eccuonaﬂbuo-s*naltwnble JJ1eémeHmbl COOélecaHll}l.
PaI[I/IoaKTI/IBHOCTB. Hcnonn3oBanue PAAUOAKTUBHLIX HM30TOIIOB B TCXHHUYCCKHUX MCIIAX.
Pentrenosckoe H3JIy4YCHHUC U €TO UCIIOJIb30BAHHUC B TCXHUKE U MCAWNIMHE.
MOI[@JII/IPOBaHI/Ie KaK MCTO/ ITPOTrHO3UPOBAHUS CUTyalluW HA ITPON3BOACTBC.

JlabopaTopHbie paboThI

[IpakTrueckue 3aHATHS

KoHnTtposnbHbie paboTh

CamocrosiTenbHas paboTa 00ydarmmuxcs

PannoaktuBHOCTS. Mcmonbp3oBaHue paJliOaKTUBHBIX H30TOMOB B TEXHHUUYECKHUX IIEIISX.
PenTreHoBckoe Wu3MydeHHWE H €r0 HCIONb30BAHME B TEXHUKE W MEAHIIMHE.
MonenupoBaHue KaKk METOJ] IPOTHO3UPOBAHUS CUTYalluW Ha MPOU3BOJICTBE.

Tema 1.3.
CtpoeHue BeriecTa

Coneprkanue yueOHOTO MaTepuasa

Honnaa xumuueckasa ceazv. KaTnonsl, ux oOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe
npolecca OKHCIIeHUs. AHUOHBI, UX O0Opa30BaHHWE M3 aTOMOB B pe3yibTaTe Ipoliecca
BOCCTaHOBJICHUSI. MIOHHas CBSI3b KaK CBSI3b MEXK]Y KaTMOHAMH M aHMOHAMH 34 CUET
AJIEKTPOCTATUUECKOro MpUTsHKeHUs. Kiaccudukanuss MOHOB: MO COCTaBy, IO 3HAKY
3apsiia, MO HAJWYUI0 THAPATHOM 000704ku. MOHHBIE KPUCTAUIMUYECKHUE PEIICTKH.
CBoiicTBa BEHIECTB C MIOHHBIM TUIIOM KPUCTAJNIMYECKON PEIIETKH.
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Kosanenmnasa xumuueckasn cea3zp. MexaHusm 00pa3oBaHHUs KOBAJICHTHON CBSI3U
(OOMEHHBIT W JOHOPHO-AaKIENTOPHBIN). DIEKTPOOTpULIATETLHOCTh. KoBajeHTHBIC
NoJIApHAasi U HeNojsipHast CBs3U. KpaTHOCTh KOBaJIEHTHOW CBsI3U. MoJeKyJsipHbIE U
aTOMHBIE KpuUCTayuinueckue permeTkd. CBOWCTBA BEIIECTB € MOJICKYJISPHBIMU U
ATOMHBIMU KPUCTAJUIMYECKUMHU PELIECTKaAMHU.

Memannuueckasa ceazp. MeTannudeckas KpUCTATNINYCCKAasdA pCIICTKAa U MCTAJLIMYCCKAsA
XUMHUYECKas CBsA3b. ODU3NYECKUE CBOMCTBA METALJIOB.

Azpecammuvie cocmoaHus eeuiecmeé U 6000poOHas ceéa3b. 'TBeploe, KUIKOE U
razoo0pa3zHoe cocTosiHUs BemiecTB. Ilepexom BemiecTBa M3 OJIHOTO arperaTHOTO
cOCTOsIHUSA B ipyroe. Bomopoanas cBsi3b.

Yucmovie eewecmea u cmecu. llonarue o cmecu BemecTB. ['OMOreHHble H
reteporennble cMmecu. CocTaB cMmeceil: o0beMHas W MaccoBasi JOJU KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsl IpUMECEH.

Jucnepcuvie cucmemwt. llonsitue o nucnepcHoil cucrteme. JlucnepcHas (aza u
aucnepcronHas cpena. Knaccudukaius nucnepcHsix cucteM. [ToHsATHE 0 KOJIJTOUIHBIX
CUCTEMAX.

Jlemoncmpayuu. Monenb KpUCTAIUIMYECKOW pemieTku xJjopunaa Hatpus. OOpasibl
MHUHEPAJIOB C HMOHHOW KPHUCTANIMYECKOW PENIETKOW: KaJblUTa, ramura. Monenu
KPUCTAUTMYECKUX PEIIETOK «CYXOro JibAa» (UM UoJa), anMasa, rpadgura (Uiu KBapua).
[Ipubopel Ha >kHUAKMX KpucTamiax. OOpa3lbl pa3IUYHBIX JIHCIEPCHBIX CHCTEM:
AMYJIBCUM, CyCHEH3UH, a’po3ofiei, reneit u 3onen. Koarymsiusa. Cunepesuc. O dext
Tunpans.

Jlabopamopnvie onvimpl. 1lpurotoBiieHuE CYCNEH3MM KapOOHaTa KajblUs B BOJE.
[Tonyyenue 3mMynbcuu MOTOPHOTO Macia. O3HAKOMJIEHHUE CO CBOMCTBAMU JAMCHEPCHBIX
CUCTEM.

Ilpogpunwvusvie u npogpeccuonanvno-3nauumvie rnemenmul cooeprycanus. 11015pHOCTD
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CBI3M M  MNOJAPHOCTb  Mojekynbl. Konnencamus.  Tekywsects.  Bosronka.
Kpucrammmzanus. CybnuMmanus v aecyonumanus. AHOManuu (PU3MYECKHX CBONCTB
Bojbl. JKujkue KpucTtayuibl. MuHepanbl M TOpHbIE MOPOABI KaK MPUPOIHBIE CMECH.
OMylbCUHM W CycleH3uH. 30iu (B TOM 4ucie al’po3onu) M reau. Koarymsous.
Cunepesuc.

JlaGopatopHbie pabOThI

HpaKTI/ILIeCKI/Ie 3aHATHUA
HpakmuquKoe 3anamue.; I[I/ICHepCHBIC CHCTCMBEI.

KoHTposibHbIE pabOTHI
Koumponwvnasa paooma: CTpoeHHe BEIIECTBA.

CamocTosTenbHast padoTa 00yyaroumxcs

[TonsipHOCTH CBSI3W M MOJSAPHOCTH MoJekynbl. Konaencanus. Tekydectb. Bo3roska.
Kpucramnmuzanusa. CyOnumanus u jnecyosumanus. AHoManuu (PU3UYECKUX CBOMCTB
BoAbl. JKugkue kpuctaiuibl. MuHepanbl U TOPHBIE MOPOJbI KaK MPUPOJHBIE CMECH.
OMyJbCUM W CYCHEH3UU. 307U (B TOM uwMcie ad’po3onu) W renu. Koarysius.
Cunepesnc.

Tema 1.4.

Bopa. PactBopsi.
DIIEKTPOIUTAYECKAS
JTUCCOIAALIMS

Coneprkanue yueOHOTO MaTepuasa

Booa. Pacmeopwei. Pacmeopenue. Bona xak pactBopurelsib. PaCTBOpUMOCTE BEIIECTB.
HacelllieHHble,  HEHACBIIIEHHBIE,  TMEPECHINIEHHbIE  PacTBOPHL.  3aBHUCUMOCTh
PacTBOPUMOCTH Ta30B, )KUIKOCTEH U TBEPBIX BEUIECTB OT PA3IMYHBIX (HaKTOPOB.

MaccoBasi 10Jis1 paCTBOPEHHOTO BEIIECTBA.

Inexkmpoaumuuecxkas ouccouuayus. DIIEKTPOIUTHI u HEDJICKTPOUTHI.
DJNeKTpoJUTUYECKass Auccoluanus. MeXaHu3Mbl 3JICKTPOJUTUUECKON THCCOLMAIIIN
JUIST BEHIECTB C pPa3JIMYHBIMM THUIIAMH XUMHUUYECKOW CBsi3U. [uapatupoBaHHBIE U
HETuJpaTUpoBaHHbIe MOHBI. CTENEeHb AIEKTPOJUTHUECKON aucconuanviv. CUIIbHBIE U
cnabpie  2JeKTPoJUThl. OCHOBHBIE  TIOJIOKEHUSI  TEOPUM  DJICKTPOJUTHUYECKOMN
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Jucconuranmnu. KI/ICJ'IOTBI, OCHOBAHMH:A U COJIK KaK JJICKTPOJIUTEI.

Jlemoncmpayuu. PactBopuMocTh BemiecTB B Bojae. CoOupaHue Ta30B METOIOM
BBITECHEHUS BOJBL. PacTBOpEeHME B BOAEC CEPHOM KHCIIOTHI U cojieil ammonusi. OOpasIfsl
KPUCTAJUIOTUAPATOB. M3roToBieHrWe TUIICOBOM NOBS3KU. lcnblTaHue pacTBOpOB
3JIEKTPOJINTOB M HEIJIEKTPOJMUTOB HA MPEAMET AMCCOLHUAIMU. 3aBUCUMOCTH CTENEHU
AICKTPOTUTUYCCKON JTUCCOIMAIIMM YKCYCHOM KHCJIOTBI OT pa30aBiieHUs] pacTBopa.
JIBUKEHUE OKpAIIEHHBIX MOHOB B JJCKTPUYECKOM I10Ji€. [IpUroTOBIEHHE KECTKOMN
BOJIbI U yCTpaHEHHE ee kKeCTKOoCTH. MonuThl. OOpasibsl MUHEPAJIBHBIX BOJ Pa3IUIHOTO
Ha3HA4YCHUS.

Ilpogpunvnsie u npogheccuonanvHo-3nauumsle rnemeHmasl cooeprcanusn. PactBoperue
Kak  (uU3MKO-XUMUYeCKuil Tmporecc. TeruioBble 3¢pGdEeKTsl TpPU  PACTBOPECHUH.
Kpucramnoruapatel. Pemenue 3aa4 Ha MacCcoBYIO JIOJIF0 PAaCTBOPEHHOI'O BEIIECTBA.
[IpumeneHre BOJbI B TEXHUUECKUX 1ENsIX. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHESHHUS.
MuHepanbHbIe BOIBI.

JlabopaTopHbie paboThI
JlabopaTopHbie onbIThl: Peakiiuu noHHOro oOMeHa

[IpakTrueckue 3aHATHS

Ilpaxkmuueckaa padoma: 1IpurotoBieHue pacTBopa 3aJaHHON KOHIEHTPALUH.

KoHTposibHbIE pabOTHI

CamocrosiTenbHast paboTa 00ydaroIIXcs

PactBopenue kak (Qu3nMko-xumudeckuid mporecc. TeruoBbie 3dPexThl  mpu
pactBopennn. Kpuctainmoruaparsl. Pelienre 3aga4 Ha MacCoBYIO JIOJF0 paCTBOPEHHOTO
BemecTBa. [IpuMeHeHre BOJbl B TEXHHMUECKHUX 1LEJAX. JKECTKOCTh BOJBI U CHOCOOBI €€
ycTpaHeHusi. MuHepaibHble BOJIBI.

Tema 1.5.

ConeprkaHue yueOHOTO MaTepuaa
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Knaccuduxanus

HEOPTaHUYECKUX
COECIUHEHUHN U UX
CBOMCTBa

Kucnomot u ux ceoiicmea. KuUCIOTBI KaK »3JEKTPOJUTHI, MX Kiaccudukanus 1Mo
pa3IMYHBIM  TpU3HaKaM. XUMHUYECKHE CBOWCTBA KHUCIOT B CBETE TEOpUH
AIIEKTPOIUTUUECKOM JTUCCOLIMALINH. OcobenHoctu B3aUMO/ICUCTBUS
KOHILIEHTPUPOBAHHONW CEPHOM M a30THOM KHUCIOT ¢ MeTtassiaMu. OCHOBHBIE CIOCOOBI
MOJIYYEHUS] KUCTIOTHI.

Ocnoeanua u ux ceoiicmeéa. OCHOBaHHS KaK d3JCKTPOJIHTHI, UX KIAaCCHU(pHUKAIUSA IO
pa3IMYHBIM TNpU3HAaKaM. XHUMHUYECKHUE CBOMCTBA OCHOBAaHMH B CBETE€ TEOPHUH
AIIEKTPOJIMTUYECKON Juccouuanuu. Pa3noxeHne HepacTBOPUMBIX B BOJE OCHOBAHUIL.
OcHOBHbIE CIOCOOBI OJTYYEHUSI OCHOBAHUH.

Conu u ux ceoitcmea. Conu Kaxk 31eKTponnuThl. Collu cpeHue, KUCIble U OCHOBHBIE.
XUMHUYECKH CBOMCTBA COJIEH B CBETE€ TEOPUU DIICKTPOIUTHUECKOM TUCCOIMAIUH.
CnocoObl MoJTy4eHus CONeH.

I'maponns conen.

Okcuovt u ux ceoitcmea. Coiieo0pasylolre ¢ HECOJC0Opa3yIolUe OKCHIBI.
OcHoBHBIE, aM(OTEpHBIE U

KHCIIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHAA OT CTEICHH OKHUCIICHHSI
00pasymoIiero ero MeTasuia.

XUMHUYECKHUE CBOMCTBA OKCHIOB. [loirydeHrne oKkCuaoB.

Jemoncmpayuu. B3auMOIeNCTBUE a30THOM M KOHLIEHTPHUPOBAHHOM CEPHOM KHCIIOT C
merauiamu. [lomydyenue wu cBoiictBa amdorepHoro ruapokcuna. HeoOpaTumbiii
TUAPOIHN3 Kapouaa Kanbius. OOpaTUMBII THIPOIU3 CONEHN pa3InyHOro THUIA.
Jlabopamopnvie onvimel.

B3aumopernictBue conerd ¢ MeTauiaMu. B3anmoAeucTBUE COJIEM JIPyr € JAPYrOM.
['maposn3 coner pa3auyHOro TUIIA.

Ilpoghunvnvie u npogheccuonanvho-3nauumoie 3n1emenmsl cooeprcanusn. llpaBuna
pa30aBiieHUs CepHOU KHUCIOThI. cnosib30BaHUE CEpPHOM KUCIOTHI B MPOMBIIIIEHHOCTH.
Enxve menouu, MX HCIOJB30BAaHWE B NPOMBIIUICHHOCTH. ['amieHas W HeramieHas
U3BECTb, UX IPUMEHEHUE B CTPOUTENIbCTBE. | UIIC U anebacTp, TMIICOBAHMUE.
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[Tonsitue o pH pactBopa. Kucnotnasi, menounas, HeHTpaJibHasi CpeJibl pAaCTBOPOB.

JlaGopaTopHbIie pabOTHI

JlaGopaTopHBIE OITBITHI:

XHUMHUYECKHUE CBOMCTBA KMCIIOT.

XHMMHUYECKHUE CBOMCTBA OCHOBAHMH.

KauecTtBeHHOE OmpeiesieHne HEOPraHMYECKUX BEIIECTB.

[IpakTrueckue 3aHATUS

KoHTposnbHbIE paboThI

Koumponvnaa paboma: Kiaccudukaiys HEOPraHMYECKUX COCIMHEHUH M HUX
CBOMCTBA.

CamocrosTenbHas padboTa 00y4armuxcs

[IpaBmia pazbaBieHus cepHOM KHUCIHOTHL. Mcmosb30BaHME CEPHOW KHUCIOTHI B
IIPOMBINIICHHOCTH. EJKHME 1MIe10Yn, X UCIOJIb30BAHUE B IIPOMBIIIIEHHOCTH. ['amenas
W HerameHass H3BeCTb, HMX TMpPHUMEHEHHE B CcTpouTenbcTBe. [mnc u anedactp,
TMIICOBAHHUE.

[Tonsitue o pH pactBopa. Kucnornasi, menoynasi, HeUTpajibHasi Cpelibl pACTBOPOB.

Tema 1.6.
XUMHUYECKHE PEAKIUU

ConeprkaHue yueOHOTO MaTepuana

Knaccugpukayusa xumuueckux peaxyuil. Peakuuy COECIUHEHUs, Pa3JIOKECHMUS,
3amelenusi, oomena. Karanutuueckue peakuuu. O0paTuMble 1 HEOOpaTUMBbIE PEAKIUU.
['OMOreHHblE M TETEPOrE€HHBbIE pPEAKLIUU. ODK30TEPMUYECKHE W SHIOTEPMHUYECKUE
peakuuu. TermoBoit apPexT XuMUIecKux peakiuii. TepMoxumMudeckue ypaBHEHHUS.

OKuciumenbHo-60CCMAHOBUM ENIbHbBLE peaxkuuu. Crenenp okuciaeHust. OKUCIUTENIb U
BOCCTaHOBJICHME. BOCCTaHOBUTEIb M OKHUCIICHHE. MGTOIL QJICKTPOHHOI'O OanaHca JJIA
COCTaBJICHUA ypaBHeHHI;'I OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

Ckopocmb xumuueckux peakyuil. IloHATHE O CKOPOCTM XUMHUYECKUX PEaKLUU.
3aBUCHUMOCTh CKOPOCTH XMMHYECKHUX PEAKIUN OT pa3IuuHbIX (AKTOPOB: MPUPOJIBI
pearupyronmx  BEIIECTB, WX  KOHIEHTPAaUMH, TEMIEpaTypbl, INOBEPXHOCTH
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COIMPUKOCHOBCHUA U UCITIOJIB30BAHUA KAaTAJIU3aTOPOB.

Oopamumocmov xumuueckux peakyuii. OOpaTuMble U HEOOpaTHUMbIC PEAKIINU.
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHHSI.

Jemoncmpayuu. ITpuMepsl HEOOPATUMBIX PEAKIIUM, UIYIIUX ¢ 00pa30BaHUEM OCaJIKa,
raza Wik BOJibl. 3aBUCUMOCTh CKOPOCTH PEAKIIUHU OT IPUPObl PEATUPYIOIINX BEIICCTB.
B3auMopeiicTBuE pacTBOPOB CEPHOM KHCIOTHI C PACTBOpaMU THOCYJIb(hara HaTpUs
pa3IMYHOM KOHIICHTpPALlMM M TeMIepaTypbl. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
p€akuu OT MPUCYTCTBUA KaTAIM3aTOpPa HA MPUMEPE PA3JIOKEHUE MMEPOKCUIA BOJIOPOIA
C TOMOIIBIO TMOKCU/Ia MapTraHla U KaTaJasbl.

Jlabopamopnuvie onvimosl. Peakuys 3aMelICHUS MEAHW JKEJIE30M B PACTBOPE MEIHOTO
Kyropoca. Peakiuu, uaymue ¢ oOpa3oBaHHEM OCajKa, Ta3a WX BOJIbI. 3aBUCUMOCTH
CKOPOCTH B3aUMOJCUCTBUSL COJITHOW KHCJIOTBI € METAUIAMH OT HUX MPUPOIBI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJECHCTBUS ILIMHKA C COJSHOM KHCIOTOM OT €€
KOHIICHTpAI[MU. 3aBUCUMOCTh CKOpPOCTH B3ammopeiicTBus okcuaa menu (II) ¢ cepnoit
KHUCJIOTOW OT TEMIIEPATYPBHI.

Ilpoghunvnvie u npogheccuonanvno-3nauumole Inemenmeul cooepircanus. Iloustue oo
ANEKTPOJIN3E. DJIEKTPOIU3 PACIUIABOB. DJIEKTPOJIH3 PACTBOPOB. IIEKTPOIUTUUYECKOE
noixyyeHue amtoMuHus. [IpakTuyeckoe MPUMEHEHHE 3JIEKTPOsn3a. [ 'aabBaHOMIIACTHKA.
["anbBanocTerus. PadhuHupoBaHue HBETHBIX METAJIIOB.

Karanmus. 'oMoreHHbIe 1 reTeporeHHble Karaau3aTopel. [IpoMoTopsl.
Karanutuueckue anpl. UTHTruOUTOpPHI.
[Ipon3BOACTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4Hbl€ PUHLUIIBL.

JlaGopatopHbie pabOThI

JlaGopaTopHBIE OIBITHI:
@DaKTOpHI, BIUAIOIIME HA CKOPOCTh XUMUYECKUX PEAKLIUN

[IpakTnueckue 3aHATUA
Ilpakmuueckoe 3anamue: Pemenue 3anay.
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KoHTposnbHbIe paboThl

CamocrosiTenbHas padoTa 00yJarommxcs

[TonsiTue 00 3nekTponam3e. ONEKTPOJIM3  PacIUIaBOB. JIEKTPOJU3  PACTBOPOB.
DJNEKTPONUTUYECKOE TIOJydyeHUe aatoMuHus. [IpakTudyeckoe NpuMeHeHe MIEKTPOIIN3a.
["anpBanomnactuka. ['ansBaHocrerus. PapunupoBanue BETHBIX METAIIIOB.

Katanus. ['oMoreHHslie U reTeporeHHble Katain3aTopbl. [[poMOTOpEI.
Karanutnueckue sanpl. UHTHOUTOpPHI.
[Ipon3BoACTBO aMMHUaKa: ChIphE, anmnapaTypa, Hay4yHble TPUHIIUIIBIL.

Tema 1.7.
MeTtamisl n
HEMETAJLUIBI

Conepxanue yaeOHOro Marepuaia

Memannbi. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpHUCTAIOB. PU3MYECKHE CBOMCTBA
metauioB. Kraccudukanuss MeTauioB MO Pa3IMYHBIM TPU3HAKaM. XHUMUYECKHE
CBOMCTBA  METAUIOB.  OJJEKTPOXUMHUYECKUW  psii  HANpsSOKEHWM ~ METaJLJIOB.
Meramnorepmusi.

O6mue cnocoOs! monyyeHus metaioB. [lonstue o metaimypruu. [lupomeramayprus,
TUAPOMETAILTYPrUsl ¥ d5IeKTpoMeTautyprusi. CIijiaBbl YEPHBIE U [IBETHBIE.

Hememannwst. OcoOEHHOCTU CTpOeHUSI aTOMOB. HemeTamibl — mpocThie BEIIECTBA.
3aBUCHMOCTh CBOWMCTB TaJOT€HOB OT HUX IIOJIOKEHUS B TMEPUOIUUYECKON CHCTEME.
OKUCIUTENBLHBIE U BOCCTAHOBUTELHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT UX
MOJIOKEHHUS B Py SJICKTPOOTPUIIATETLHOCTH.

Hemoncmpayuu. Konnekuuss MetauioB. B3auMoaencTBHE METAUIOB C HEMETaJlJIaMHU
(>kene3a, IMHKA U AJIFIOMUHMS C CEpOH, aTIOMUHUS C MOJIOM, CYPbMBI C XJIOPOM, TOPEHUE
Kenesa B xJjiope). ['opeHune mMetamioB. ATIOMUHOTEPMHUS.

Komneknus nHemeramioB. ['openne HemeraminoB (cepwl, gocdopa, yris). BertecHeHue
MEHEE aKTUBHBIX raJIOTEHOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU TaJIOTEHAMH.

Mogenp TPOMBINIJIEHHOW YCTAaHOBKM I IPOM3BOACTBA CEPHOM KHUCIOTHL. Mopenb
neyu JJisi 00kura u3BecTHsaka. Kosmekiuu npoayKiuil CHIIMKaTHONW TTPOMBIIIJIEHHOCTH
(ctekua, hapdopa, dasHca, IEMEHTa pa3IMYHBIX MAPOK U JP.)
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Jlabopamopnsie onvtmosi. O3HAKOMIIEHUE CO CTPYKTYpaMH CEpoOro M 0enoro 4yyryHa.
PacnioznaBanue pyn xenesa.

Ilpoghunvnvie u npogheccuonanvho-3nauumosle 3nemenmst cooeprcanus. Kopposus
METAJJIOB: XMMHUYECKas U AJIEKTPOXUMHUYECKAS. 3aBUCHMOCTh CKOPOCTH KOPPO3HUH OT
YCIIOBHI OKpYyXaromeh cpensl. Kimaccudukarus KOppo3uu METauIoB 10 Pa3THYHBIM
npusHakaM. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HUHU.

[Ipon3BOACTBO YyT'yHA U CTAJIH.

[TosryueHue HeMeTaJIOB (PPAKIIMOHHOM MEPErOHKOM KHUIKOIO BO3/1yXa U 3JIEKTPOIU30M
PacTBOPOB HMJIM PACILIABOB 3JIEKTPOJIUTOB.

CwiMkaTHast IpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.

JlabopaTopHbie pabOThI
JlaGopaTopHbIE OMBITHI:
[Ipon3BOACTBO UyT'yHA U CTAIIN

[IpakTrueckue 3aHATUS

Ilpakmuueckue padbomoi:

[Tony4yenue, coOupanue u pacrio3HaBaHUE Ta30B.

Pemenne skcrnepuMeHTaNbHBIX 33/1a4 10 HEOPTaHUYECKON XUMUH.

KoHTposnbsHbIe paboThl

CamocrosiTenbHas paboTa 00y4Yaromuxcs

Koppo3us MetaiioB: XuUMUYEcKass M DSJIEKTPOXUMUUYECKass. 3aBUCUMOCTb CKOPOCTH
KOPpPO3HH OT YCJIOBUM OKpykatouied cpensl. Kinaccudukaius Koppo3uu METaIOB 1O
pas3nnyHbIM npu3HakaM. CrocoObl 3alUThl METAJIOB OT KOPPO3HH.

IIpon3BOACTBO Uyr'yHA U CTAJIHN.

[Tomy4yenune HeMeTaIoB PPaKIIMOHHON MMEPETOHKON KHIKOTO BO3/IyXa U JIEKTPOIU30M
PacTBOPOB MJIM PACILIABOB JICKTPOJIUTOB.

CuiMkaTHast HpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIOTHI.

22




Pa3nen 2.

Oprannyeckasi XuMHus

42

Tema 2.1.

OCHOBHBIC TTOHSITHSA
OPTaHUYECKON XUMHUH
U TEOpHUS CTPOCHUS
OPTaHUYECKUX
COCJIMHCHUH

Coneprkanue yueOHOTO MaTepHraia

Hpedmem opzanutteawﬁ xXumuu. HpHpOI[HI)IC, HCKYCCTBCHHBIC H CHHTCTHYCCKHC
OpPraHN4YCCKHC BCUICCTBA. CpaBHGHI/Ie OpraHUYCCKUX BCUICCTB C HCOPIraHNICCKUMMU.
BanentHocth. XUMHUYECKOE CTPOCHHUC KaK IMOPAIOK COCAWMHCHHUS aTOMOB B MOJICKYJIbI
I10 BAJICHTHOCTH.

Teopua cmpoenusa opzanuueckux coeounenuit A.M. Bymaeposa.
OCHOBHBIEC TIOJIOKEHHUSI TEOPUU XUMHUUYECKOTO CTpoeHus. M3omMepus U HU30MEpHI.
Xumuueckue GopMyIbl U MOJICNIM MOJIEKYJT B OpraHUYECKON XHUMUH.

Knaccugpurkayua opzanuueckux eeujecme. Knaccuduxanusi BEeIIECTB MO CTPOSHUIO
YTJIEPOAHOTO CKeJleTa U HAIMYKMIO (YHKIIMOHAIBHBIX TPYIIl. ['OMOJIOTH U TOMOJOTHSL.
Hauana nomenknarypsl [UPAC.

Knaccugurkauyusa peaxyuii ¢ opeanuueckou xumuu. Peakuuu nOpHCOEIUHEHUS
(TuapupoBaHUs, TaJOTEHUPOBAHUS, TUIPOTATIOr€HUPOBAHMS, THApaTanuu). Peakiuu
OTIICTUICHUS (JIETUIPUPOBAHUSI, JIETUIPOTATOTCHUPOBAHUs, JAeruaparaiuu). Peakiuu
3amenieHus. Peakuyu nzoMepusanuu.

Jemoncmpayuu. Mopenu MOJIEKyl TOMOJIOTOB M H30MEpPOB  OPTraHUYECKUX
coenquHeHnil. KauectBeHHOE OOHapykeHUe yriiepojia, BOJOPOAa U XJIOpa B MOJIEKyJax
OPraHUYECKUX COCAUHCHUH.

Ilpogunvnvie u npogheccuonanvno-3nauumole rnemenmost cooeprycanusn. Iloustue o
cyOcTpare u peareHte. Peakiiny OKHMCIeHHUs U BOCCTAHOBJICHUS! OPIraHUYECKUX BEIIECTB.
CpaBHeHHE  KiIacCU(PMKAMKM  COCIMHEHMA W KJIacCU(pUKAIMM  peakuui B
HEOPraHUYECKOW U OPraHU4YeCKOU XUMUMU.

JlabopaTopHbie pabOTHI
JlaGopaTopHBIE OIBITHI:
N3roroBneHne MoAEner MOJIEKYJI OPTaHUYECKUX BEILIECTB

[IpakTnueckue 3aHATUA
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KoHTposnbHbIe paboThl

CamocrosiTenbHas padoTa 00yJarommxcs

[TonsiTue o cyOcTpare u peareHTe. Peakunu OKHMCIEHHUSS U BOCCTAHOBJICHHUS
oprannyeckux BemiecTB. CpaBHEHHE KiIacCHU(PHUKAIMN COSAMHEHUN U Kiaccu(UKAIUU
pEeaKkui B HEOPraHNYECKOU U OPTaHUYECKOW XUMHH.

Tema 2.2.
YTrneBonopoasl U X
MIPUPOJIHBIC
HMCTOYHUKHU

Conepxanue yueOHOro MaTepuana

Ankanel. AJIKaHBI: TOMOJIOTHYECKHUW psii, M30MEpUS W HOMEHKJIATypa ajKaHOB.
XUMUYECKHE CBOMCTBA aJIkaHOB (ME€TaHa, dTaHA): TOPEHHUE, 3aMEIICHUE, Pa3JI0KECHHUE,
nerusipupoBanue. [[puMeHeHne aikaHOB HA OCHOBE CBOKCTB.

AnKenwl. DTUNICH, €ro TMOJNy4YeHHE (ACTUAPUPOBAHUEM OJTaHa, JCHOJUMEpU3aLUen
NOJIMATUIIEHA). [ 'OMOJTIOrHYecKuil psJl, U30MEpHsl, HOMEHKJIATypa aJKeHOB. XUMUYECKUE
CBOICTBA 3TUJICHA: TOPEHUE, KAUECTBEHHbIE peaKuu (0OecIBeYMBaHNEe OPOMHOM BOJIbI
U pacTBOpa MepMaHraHaTa Kajus), TuapaTanus, noiuMmepusanus. [Ipumenenue stunexna
Ha OCHOBE CBOWCTB.

Jluenvt u kayuyku. lloHsTHE O AMEHaX Kak yrieBOAOPOAAX C JABYMs JBOWHBIMU
cBs3siMu. CompsikeHHBbIE JUEHBl. XUMHUYECKHEe CBoWcTBa OyrtamaueHal,3 u u3ompeHa:
oOecuBeurBaHWEe OpPOMHOM BOJbI W TMOJUMEpHU3alMsg B Kaydykd. HaTypanbHbiii u
CUHTETHUYECKHE KayuyKH. Pe3una.

Ankunbl. AuetwiieH. XUMHYECKHE CBOWCTBA alleTWIICHA: TOpeHHE, 00eclBeUHBaHHE
OpOMHOM BO/IbI, TPUCOCAUHEHUN XJIOPOBOAOPOIA U THApPATALIUS.

[IpuMeHeHue aneTniieHa Ha OCHOBE CBOMCTB. MEXKIIacCOBasi U30MEPHUS C ATKATUCHAMH.

Apenwl. benzon. XuMu4eckue CBOMCTBa O€H30/a: TOpPEHHME, PEaKUUUd 3aMEIICHHS
(ramorenupoBaHue, HUTpoBaHue). [[pumenenune 0eH30J1a HA OCHOBE CBOMCTB.

Ilpupoonvie ucmounuku y2ieeo0opooos. 1lpupoaHblii ras3: cocraB, NPUMEHEHUE B
Ka4eCTBE TOILJIMBA.

Hedts. Coctas u nepepabotka nedtu. [leperonka nedru. Hedrenpomykror.
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Jemoncmpayuu. I'opeHre MeTana, 3THWICHA, aleTiWieHa. OTHOILIEHUE METaHa, STUJICHA,
aneTwieHa u OEH30J1a K pacTBOpaM MepMaHraHara Kajaus u OpoMHoi Boje. Ilomyuenue
STHJIEHA pEaKIMeW Jeruaparaldyd JTaHONa, aleTHWIeHa — TUIPOJIM30M KapOuaa
KaJIblus. Pa3nioxkeHne kaydyka IpU HarpeBaHUU, MCIBITAHUE NPOIYKTOB Pa3IOKEHUS
Ha HenpenenbHOCTh. Kosekius oOpasuoB Hedtu u HedTenpoaykToB. Kosmexims
«KaMeHHBII1 yroJib 1 TPOIYKLIH KOKCOXUMHYECKOTO MPOU3BOJCTBAY.

Jlabopamopnsie onvimpr. O3HaKOMIJICHHE C KOJUIEKIIUEH 00pa3lioB HEPTH U MPOAYKTOB
ee nepepaboTKH.

Ilpogpunvuvie u npogheccuonanvro-3nauumovle InemeHmsl cooeprcanus. IlpaBuio
B.B. MapxkoBuukoBa. Kinaccudukanus um HazHaueHue kaydykoB. Kimaccudukanus u
Ha3HAYCHUE PEe3rH. BynkaHu3amms kayqyka.

[TomyueHue aneTwieHa MHUPOJIU30M MeTaHa M KapOWIHBIM crnocoOoMm. Peakuus
NOJIMMEpU3aluyl  BUHWIXJIopuJa.  [lonuBHHMIXJIOpUL M €r0  IPUMEHEHUE.
Tpumepuszanus aneTuiaeHa B O€H301.

[Tonsitue 00 skcrpakuuu. BoccranoBneHue HUTPOOEH301a B aHHUIIKH.
['omonoruuecknii psig apeHos. Tomyon. Hutposanue tonyosa. Tpotui.
OcCHOBHBbIE HaNpaBJICHUsI IPOMBIIIIECHHON IEpepabOTKU MPUPOJAHOTO Ta3a.
[TonyTHbI# HEDTAHOM Ta3, ero nepepadoTka.

[Ipoiecchl TPOMBIIIEHHON NIEpepadOTKU HE(YTU: KPEKUHT, pUGOPMHUHT.
OxTaHOBOE YHCIIO OEH3WHOB U LIETAHOBOE YHCIIO TU3EIHbHOTO TOIIMBA.
Kokcoxumuyeckoe npou3BOACTBO U €ro MPOIYyKLHUS.

JlabopaTopHbie pabOThI
JlabopaTopHBIE OTBITHI:
O3HaKOMJICHHE C KOJIJICKIIMEH KaydyKOB M 00pa3liaMu W31 U3 PE3UHBI.

[IpakTnueckue 3aHATUA

Hpakmultecxue 3AHAMUA .
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CocraBnenue ¢hopMyI NpeeabHbIX YTIEBOAOPOIOB.
CocraBnenue ¢hopMys HENpPeIeIbHBIX YTIEBOAOPOIOB.
[TpupoHbIe HCTOYHHUKH YTIIEBOJAOPOJIOB.

KoHTposbHbIE paboThI
Konmponvuaa padoma: YrieBoIOpOIbI.

CamocTosiTenbHast paboTa 00yJaronmxcs

Knaccudukanmsa u HazHaueHue KaydyykoB. Kiaccuukanuss ¥ Ha3HAuY€HUE PE3UH.
BynkaHu3zamnus kayuyka.

[TomryueHue aneTwieHa MHUPOJIU30M MeTaHa M KapOWIHBIM crocoOoMm. Peakuus
NOJIUMEpU3alM  BUHWIXJOpUAa.  [lOJMBHHUIXJIOpHI W €ro  IpUMEHEHHE.
Tpumepusanus aneTuieHa B OCH30II.

[Tonsitue 00 skcrpakunu. BoccranoBneHne HUTPOOEH301a B aHUIIKH.
['omonoruueckuit psig apeHoB. Tomyon. Hutposanue tonyosa. Tpotui.
OcCHOBHBIE HAMPABJICHUS TPOMBIIICHHON MepepaboTKU MPUPOJHOTO Ta3a.
[TonyTHbI# HEDTAHOM Ta3, ero nepepadoTka.

[Ipoiecchl TPOMBIIIEHHON NIEpepadOTKU HE(TU: KPEKUHT, pUGOPMHUHT.
OxTaHOBOE YKMCIIO OEH3UHOB M LIETAHOBOE YHCIIO TU3EIbHOTO TOIUIMBA.
Kokcoxummyeckoe Mpou3BOACTBO U €r0 MPOAYKLHA.

Tema 2.3.
Kucnopoaconepxamne
OpraHUYEeCcKue
COCJIMHEHUS

Conepxanue yaeOHOro Marepuaia

Cnupmu. llonydyenue »5sTaHona OpOKEHUEM TIIOKO3bI W THApaTalMed dTUJICHA.
['unpoxcunpHas rpynna kak QyHkiuoHanbHas. [IoHATHE O MPEACTbHBIX OHOATOMHBIX
crupTax. XMMHUYECKHE CBOMCTBA ATAHOJIA: B3aMMOJCHCTBHUE C HaTpueMm, oOpa3oBaHUE
MPOCTHIX U CIOKHBIX 3()DUPOB, OKUCIICHUE B AJIbJICTHU]I.

[IpumeHeHne »HTaHONIA HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro TOCIEACTBUA U
MPEYIPEKICHUE.
['MueprH Kak IPEeICTaBUTENb MHOTOATOMHBIX cnupTOB. KayecTBeHHas peakuus Ha
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MHOTI'OATOMHBIC CIIUPTHI. HpI/IMGHCHI/Ie rImnocpuHa.

@Denon. Ousznueckue U XUMUYECKUE CBOMCTBA (peHona. B3anmmHOe BiusHUE aTOMOB B
MoOJIeKyJie ()eHONa: B3aMMOACHUCTBUE C TUAPOKCHJIOM HATpUsS M A30THOM KHCIOTOM.
[TpumeHeHune ¢peHosia Ha OCHOBE CBOMCTB.

Anvoezuowl. Tlonartue o0 anpaerunax. AnpAeruiHas Tpymmna Kak (QyHKIIMOHAIbHAS.
dopmanbaeruy U €ro CBOICTBA: OKHCIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY,
BOCCTAHOBJIECHME B COOTBETCTBYIOIIMKA cnupT. [lomydeHue ampaeruioB OKUCICHUEM
COOTBETCTBYIOIIUX cnupTOB. [IpuMeHenune popmanbaeruia Ha OCHOBE €ro CBOWCTB.

Kapoonoevie Kkucnomul. [loHsitue 0 KapOOHOBBIX KUCIIOTAX.

KapbokcunpHas rpynna kKak (QyHKIMOHaNbHasg. ['oMosormyeckuil psj MNpenesibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lomyueHme kapOOHOBBIX KHCIOT OKHCICHHUEM
aNbIEeTUAOB. XHMHUYECKHE CBOICTBA YKCYCHOW KHCIOTBHI: OOIIME CBOWCTBA C
MUHEPAJIBHBIMA KUCJIOTAaMH U peakuus srepudukanuu. [IpumeHeHHe YyKCyCHOM
KHCJIOTHI HA OCHOBE CBOMCTB. BbIcIINe KUpHBbIE KUCIOTHI HA MPUMEPE NaIbMUTUHOBOU
Y CTEapUHOBOM.

Cnoorcnvie r¢pupol u scupol. 1lonyyeHue CIoXHBIX 3PUPOB peakuen dTepUPUKALINH.
CrnoxHble 3pUpbI B IPUPOJE, UX 3HaAUeHHE. [[puMeHeHne CIoKHBIX 3(UPOB Ha OCHOBE
CBOMCTB.

Kupsl kak cioxubie 3¢upsl. Kinaccudpukaius xupoB. XUMUYECKHE CBOMCTBA JKUPOB:
TUJIPOJIN3 U

TUAPUPOBAHUE KUJKUX KUPOB. [IpMeHeHne )KUPOB HA OCHOBE CBOMCTB. MBbLIIa.

Yeneeoow. Yrnesonpl, ux kmaccuduranus: MoHocaxapuabl (TIIOK03a, (PpyKTO3a),
Jrcaxapubl (caxapo3a) U mojrcaxapubl (Kpaxmai U 1eUT0103a).

['mok03a — BEmIeCTBO C JBOWCTBEHHOW (DYHKIIMEH — allbIeTHAOCTIUPT. XUMHUYECKUE
CBOMCTBA TJIFOKO3bI: OKUCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOWT,
cnupToBoe OpoxeHue. [I[pruMeHeHne rIroK03bl HA OCHOBE CBOMCTB.

3HayeHue YTJIEBOJIOB B KUBOW MPUPOJAE W B KU3HU 4venoBeka. [loHaTHE O peakuusax
MOJUKOHACHCAIIMM W TUAPOJN3a Ha MPUMEPE B3aMMOIPEBPANICHUN: TJIHOKO3a-
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IMoJInCaxapu/l.

Jemoncmpayuu. OxucieHue cnupta B anbaeruj. KadecTBEHHbIE peaklMU Ha
MHOT'0aTOMHBIE CITUPTHL. PacTBopuMOCTh (PeHOIa B BOJI€ TIPpH OOBIYHOM TemIepaType U
npu HarpeBaHuu. KauecTBeHHbIe peakiuu Ha QeHos. Peakmus cepeOpsHOro 3epkaia
aNbACTUIOB U TIIOKO3bl. OKUCIICEHUE aJIbJICTUJOB U TIIOKO3bl B KUCJIOTY C MOMOIIBIO
ruapokcuna memu (I1). KadectBennas peakmmst Ha kpaxman. Kosmeknus 3¢GupHBIX
macell.

Jlabopamopnvie onvimot. J10ka3aTeNbCTBO HENPEAEIBHOIO XapaKTepa KUIKOIO JKUPA.
B3aumopeiictBue rioko3bl M caxaposbl ¢ ruapokcugom menu (II). KauectBennas
peakiys Ha Kpaxmall.

Ilpogunvnvie u npogheccuonanvHo-3Hauumble 3a1emMeHmsl cooepiHcanuss. MeTUnoBbIN
CIUPT U €ro UCMOJb30BAHUE B KAUECTBE XUMUYECKOTO ChIPbsi. TOKCHUYHOCTh METAHOJIA U
mpaBuia TEXHUKM O€30MacHOCTH TMpU padoTe ¢ HUM. OTUJICHTIIMKOIbL M €ro
npuMeHeHue. TOKCUYHOCTh STUJICHIJIUMKOJS U TpaBuia TEXHUKH O€30MaCHOCTH MpH
paboTe ¢ HuM.

[Tony4yenue deHosna u3 MPoOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3 OEH307a.
[TonukoHnaeHcamust Gpopmanbaeruia ¢ GpeHosoM B PpeHoT0POpMaTIbICTUIHYIO CMOITY.
Aneranpaerna. [lonsitue o keroHax Ha mpuMmepe aneroHa. [IpumeHeHue aneToHa B
TEXHUKE U TPOMBIILICHHOCTH.

Mmuoroo0pasue KkapOOHOBBIX KHUCIOT (IIaBesieBasi KUCIOTa KakK JABYXOCHOBHas,
aKpuJIOBasi KUCJIOTA KaK HEMpeaelibHast, 0eH30MHask KHCIIOTa KaK apOMaTUYeCKas).
[InenkooOpasyromue macia. 3aMeHa UPOB B TEXHUKE HEMUILEBBIM CHIPHEM.
CHHTETHYECKHE MOIOLIUE CPEACTBA.

MosouHOKHCI0e OpOKEHUE TIFOKO3bI. KMCIIOMOTOYHBIE TPOTYKTHI.

CunocoBanne kopMoB. HutpoBanue nesuntono3sl. [InpokcuiuvH.

JlaGopatopHbie pabOThI
JlaGopaTopHBIE OIBITHI:
CaolicTBa riuiepuHa
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CBoiICTBa YKCYCHOW KUCJIOTBI

HpaKTI/I‘{€CKHe 3aHATHUA

KoHTposbHbIE paboThI
3auem: Kucnopoacoaepaiye OpraHiu4eCKue COeINHEHUsI.

CamocTosiTenbHas paboTta 00yJaronmxcs

MeTunoBslid COUPT W €ro  HCIOJb30BAHME B KAYECTBE XHUMHUYECKOTO CHIPbS.
TokCcMYHOCTH MeTaHOJIa M IpaBWIa TEXHUKU OE30MACHOCTH MpH paboTe € HUM.
OTHUJIEHIIIMKOJb U €0 MPUMEHEHNE. TOKCUYHOCTh ATWJICHIVIMKOJIS U IIPABUJIA TEXHUKN
0e30MacHOCTH MpHU pabOTE C HUM.

[Tonyuenue ¢peHona u3 NpoAyKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA U U3 OEH30Ja.
[TonmukonaeHncauuss Gopmanpiaerujga ¢ GpeHonoM B (eHOTOPOPMATBICTUIHYIO CMOIY.
Aneranpnerna. [lonsitue o keroHax Ha mpumepe aneroHa. [IpumeHeHue anetoHa B
TEXHUKE U MTPOMBIIUIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCIOT (IllaBejieBas KUCJIOTa KakK JIByXOCHOBHas,
aKpHUJIOBasl KUCJIOTa KaK HelpeaeabHasi, OeH30iHas KUCIIOTa KaKk apoMaTHIecKasi).
[InenkooOpa3yromue Macia. 3aMeHa UPOB B TEXHUKE HEMUILEBBIM CHIPHEM.
CUHTETHYECKHE MOIOIIUE CPEICTBA.

MoJouHokucoe OpokeHue riako3bl. KuciomMonounbsle MpOayKThI.

Tema 2.4.
A3oTcoaepxkaliye
OpraHuYecKue
COEIMHEHUS.
ITomumepsl

Conepxkanue yaeOHOro Marepuaia

Amunsot. Tlonarue 00 amuHax. AnudaTrhyeckue aMHHbBI, UX KIaCCUPUKAIMS U
HOMEHKJIaTypa. AHMJIMH, KaK OpraHudeckoe ocHoBaHue. [lomyueHue aHuIMHA U3
HUTpoOeH301a. [I[puMeHeHrie aHuIMHA HA OCHOBE CBOMCTB.

Amunokucnomsl.  AMUHOKUCIOTHI  Kak  amdoTepHbie  TU(YHKIIMOHAIBHBIC
OPTaHUYECKUE COCNMHECHUS. XMMUYECKUE CBOMCTBA aMUHOKHUCIJIOT: B3aUMOJCUCTBUE CO
niejo4yaMM, KUCJIOTaMU W JIPpyT ¢ APYroMm (peakius MOJIUKOHJeHcaruu). [lentuanas
CBSI3b M TTonunenTuasl. [ [puymMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. llepBuunasi, BTOpr4YHas, TPETUYHAS CTPYKTYpPhl O€TKOB. XMMUYECKHUE CBOMCTBA
OCJIKOB: TOpeHHue, JeHaTypalus, TUIPOJIU3, IBETHBIE peaklIuHu. buojgoruyeckue
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GyHKIIUU OCITKOB.

Ionumepwr. benku u noaucaxapubl Kak OMOMOIUMEPHI.

[Tnactmaccel. [lomyuenue nmonuMepoB peakiueil moJIuMepHu3aui U MOJIUKOHICHCAIUH.
TepmoracTUYHbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu miactMace.
Bonokna, ux kmaccudukanud. Ilomydyenne BONOKOH. OTHAENbHBIE MPEACTABUTENH
XMMHUYECKHUX BOJIOKOH.

Jemoncmpayuu. BzanumoaencTBue aMMHuaka v aHWIMHA C COJIIHOM KucioTou. Peaknus
aHWIMHA ¢ OpoMHOW BOAOW. Jloka3aTenbcTBO HanWuusd (PYHKIHMOHAJIBHBIX TpyNN B
pacTBOopax aMHUHOKHUCIOT. PactBopeHue u ocaxiaeHue OenkoB. LIBeTHble peakuuu
oenkoB. ['opeHre NTUYBETo NIepa U MEPCTIHON HUTH.

Jlabopamopnsie onvimul. PacTtBopeHue OenkoB B Boae. OOHapyxkeHHE OCIKOB B
MOJIOKE M B MSICHOM OyJiboHe. JleHaTypalus pacTBopa Oeiaka KypUHOIO siiiila CIIUPTOM,
pacTBOpaMHM COJICH TSXKEJIBIX METAJUIOB U MPU HarpEBaHUHU.

Ilpogpunvnvie u  npogheccuonanvHo-3Hauumvle  IIEMEHMBL  COOEPHCAHUAL.
AMMHOKANPOHOBAsI KUCIIOTA.

Kanpon kak mnpeacTtaBUTeNb MOJIMAMUIHBIX BOJOKOH. Mcmonb3oBaHHE THAPOIM3A
OeNKOB B MPOMBINUICHHOCTU. [lomuBuHmIxmopua, monurerpadTopsTuieH (Tedion).
denonopopmanpaeruanbie mwiactmaccsl. Lemnynoun. [IpombliniuieHHOE TTPOU3BOACTBO
XUMHUYECKUX BOJIOKOH.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUS

Ilpakmuueckue pabomuwi:
Pacnio3zHaBaHue miacTMacc U BOJIOKOH.
Pemenune skCnepuMEeHTAIBHBIX 33/1a4 [0 OPTraHUYECKON XUMMUH.

KoHTposnbsHbIe paboThl
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CamocrosiTenbHas paboTa 00y4arouxcst

AMUHOKAIIpOHOBAast KUCJIOTA. 4
KanmpoHn kak mnpeacTaBUTeNb MOJMAMHUIHBIX BOJIOKOH. Vcmosib3oBaHWEe TUAPOIU3a
OenKkoB B MPOMBINUICHHOCTU. [lomuBuHMIXIOpU, moauTeTpadTopITUIeH (TedIoH).
denonodopmanbaeruansie mwiactMacesl. Llemmynona. [IpombinuieHHOE TPOU3BOJICTBO
XUMUYECKHUX BOJOKOH.

Hrorosas JNuddepeHuMPOBAHHBIN 324€T

aTrecTauus 1

Hroro: 114
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3. YCJIOBUS PEAJIN3AIIMY YYESHOM JUCIUIIINHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecreYeHH 0

OcBoeHHME  IPOrpaMMBbI y4eOHOW  JTUCUUIUIMHBI «XUMHUD»
OCYILIECTBIISIETCS B KAOMHETE XMMUHU C JIAOOPAHTCKOM KOMHATOM.

[lomenienne  kaOuHETa  yIOBIETBOPSIET  TPEOOBAaHUSAM  CAHUTAPHO-
anuAemMuosiornyeckux npasuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02), u
OCHAIIEHO THUIIOBBIM O0OpPYAOBAHHEM, YKa3aHHBIM B HACTOSILUX TPeOOBaHUSAX, B
TOM YHUCIIE CHEIHATU3UPOBAHHOM Y4eOHON MeOenbl0 M CpencTBaMU OOydeHus,
JOCTAaTOYHBIMH  JJI1  BBIIOJHEHUS TpPEeOOBAaHMM K YPOBHIO  IOATOTOBKHU
O0yJarOIITIXCsl.

B COCTaB y‘—IC6HO'MCTOI[I/I‘ICCKOFO u MaTCpruaJIbHO-
TCXHUYCCKOI'O OCHAIIICHUA KaOMHEeTa XMMHH BXOOAT.

. MHOTO()YHKITMOHAJIBHBIN KOMILJIEKC MTPENO1aBaTeNs;

. HaTypajibHble OOBEKTHI, MOJIEIM, TPUOOPHI U HAOOPHI XUMUYECKOM MOCY bl
JUISl IOCTAaHOBKH JIEMOHCTPAIMOHHOTO U YYEHHYECKOTO 3KCIIEPUMEHTA;

. MeYaTHbIE U SKPAHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

. CpEICTBA HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH;

. PEaKTUBBI;

. NepeYyH! OCHOBHOM M  JIOTIOJIHUTENbHOM  Y4eOHOH  JUTEepaTyphl;

BCIIOMOTATeNIbHOE 000PYA0BaHUE U MHCTPYKIIUU;, OUOTMOTEUHBIN (OH]I.

B Oubmuoreunsii (GoHA BXOAAT Y4YEOHHKHM M y4€OHO-METOJMYECKHE
KOMIUIEKTbI (YMK), PEKOMEH/I0BaHHbBIE TUISI UCIOJIb30BaHUS B
npohecCuOHATBHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, pean3yIoImX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro oOiiero oOpa3oBaHUsS B Mpeeiax
ocBoenus OIIOII CITO Ha 6a3e 0CHOBHOTO 00111€eT0 00pa3oBaHUs.

bubnuoteunsiit GOHA TOMOTHEH  XMUMHYECKUMU CIIPaBOYHUKAMHU,
KHUTAMH JIJISI YTEHUS 10 XUMUHU.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

JUTEPATYPA
Jna cmyoenmoes

1. Tabpuensu O.C. Xumus qus1 npodeccuit u  CrenUaIbHOCTEH
texaudeckoro npoduis: yueouuk / O.C. I'adpuensn, U.I'. Octpoymos. — M.: 2015

2. Tabpuenssa O.C. Ilpaktukym: yue6. mocobue / [abpuensn O.C.,
OctpoymoB W.I'., CnaakxoB C.A., lopodeea H.M. — M.: 2015

3. Epoxun FO.M. Xumus: 3agauu u ynpaxuenus. — M.: 2016

4. Epoxun KO.M. COOpHMK TECTOBBIX 3aJaHMl MO XUMHH. — M.:
Axanemus, 2016

5. Tabpuensa O.C. u ap. Xumus i npodeccuil U CIeNHATbHOCTEN
TEXHUYECKOTO MPOPHIIs (AIEKTPOHHOE TPHUIIOKECHHE)
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JIna npenooasamen

1. 06 obpazoBanun B Poccuiickoit ®enepauuu: ¢deaepaabHbIi  3aKOH
Poccuiickoit @eneparuu ot 29 nexkadbps 2012 r. Ne 273-03

2. ®enepalibHBIA TOCYJApCTBEHHBIM 00pa30BaTEIbHBIN CTaHAAPT CPETHErO
(mosHOTO) OOMIET0 oOpa3zoBaHus. YTB. I[Ipukazom Munobpuayku Poccun ot 17
Mast 2012 1. Ne 413

3. [Ipukaz MunuctepctBa obpa3zoBanus u Hayku PD ot 31 nexabps 2015 r.
Ne 1578 «O BHeceHMM Wu3MeHEHUN B (¢eAepalbHbBIi TOCYAapCTBEHHBIN
00pa30BaTeNbHBI CTAaHAAPT CPETHEro OOIIero OoO0pa30BaHHUs, YTBEPXKICHHBIH
npukazoM MuHuctepcTBa obpasoBanus U Hayku Poccuiickoit denepauuu ot 17
Mast 2012 r. Ne 413»

4. PexoMeHJaluu 1O  OpraHu3allid  MOJYYEHUs CpeJHEro  oOuIero
oOpa3oBaHMsI B Hpelenax OCBOCHHUS 0Opa30BaTENbHBIX IPOTPAMM CpPEIHEro
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3OBaHUs C
yueToM TpeOoBaHMM  (edepaiabHBIX  TOCYJapCTBEHHBIX  00pa30BaTENbHBIX
CTaHIApPTOB W TONydyaeMoll mpodeccun cpeaHero mpodeccrnoHaTbHOTO
oOpazoBanusi (mucbMo [lemaprameHTa TOCYIapCTBEHHOW TOJUTHKH B cdepe
oATroTOBKHU padounx kaapoB u AI1O Muno6pnayku Poccun ot 17.03.2015 Ne 06-
259).

5. [IpumepHasi ocHOBHasi 00Opa3oBaTelbHAs MporpaMma CpeIHEro OOLIEero
oOpazoBaHus, OA0OpeHHas pelieHueM ¢deneparbHOro y4eOHO-METOANYECKOTO
o0beIMHEeHUS TI0 001IeMy 00pa3oBaHui0 (MPOTOKOa oT 28 utoHs 2016 r. Ne 2/16-
3).

6. Tabpuemssa O.C. Xumus 11 mpenofaBaTeis: y4eOHO-METOIMYECKOe
nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa. — M.: 2016

7. Iabpuensu O.C. u ap. Xumus s npodeccuil U crnenuaabHOCTEN
TEXHUYECKOTO NPOoduIis (3JEKTPOHHOE TIPUIIOKECHHE)

Humepnem-pecypcol

1. pvg.mk.ru - omumnmana «Ilokopu BopoOwéBbl roper» hemi.wallst.ru -
«Xumus. OOpa3oBaTeNbHBIA CaWT JUId MIKOJBHUKOB» Www.alhimikov.net -

OOpazoBaTenbHbIA CAaUT ISl IIKOJBHUKOB chem.msu.su - DOnexkrpoHHas
OubIMOTEKa O XUMHUH

2. www.enauki.ru — wuHTepHeT-u3maHue Juisi yuutenei «EcrecTBeHHbIC
HAYKI»

3. 1september.ru - meroauueckas rasera "[lepBoe ceHTsOps" hvsh.ru -

KypHaAT «XUMHS B IKoIe» WWW.hij.ru/ - «Xumust v ’KU3HbY
4. chemistry-chemists.com/index.html - saexTponHbIi KypHan «XUMUKA H
XHUMHA»
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JACTOUTIIAHBI

KoHTpons U oIleHKa pe3yJbTaTOB OCBOCHHUS  YYCOHOM  JIUCIUILIMHBI
OCYILIECTBIISIETCSA B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUN U 1a0OPATOPHBIX
OTIBITOB, TECTUPOBAHUS, & TAK)KE BBITOJHEHHS OOYYAIOMIMMUCS WHIANBUIYATbHBIX
3aJlaHuM, IIPOEKTOB, UCCJICIOBAHUM.

Pesynbrarel 00yueHus } OcHOBHBIE DopMa KOHTPOITS
(chopMUPOBAHHOCTH YMEHUIA, MOKa3aTenu
BrnageHue OK) OLICHKM pe3yJibTaTa 1 METOZbI OHCHKH
VY 1. Ha3pIBaTh: U3y4YCHHbBIC Brmomnuenue, YCTHBIM M NMCHMEHHBIN
BEILECTBA [0 TPUBUAJIILHOM WM | ONPEJEICHHE, ONPOCHI
MEKTyHApOIHOU BBIJICTICHNUE, [IpakTuueckue,
HOMCHKIJIATYpC. pPCUICHUC. KOHTPOJIbHBIC pa60TH
(MeTonpl:  HAOMIOJICHMS,
IPOBEPKH, AaHATIN3A)
CamocTosiTenbHbIE
paboThI MO BHITTOJIHEHUIO
3aJaHUN
Y 2. Omnpenensitb: O6ocHoBaHue, KonnektuBHbie u
BAJICHTHOCTh U CTENIEHB dbopmupoBaHue, WH/MBHUIyaJIbHbIE
OKHUCIICHHS] XUMUYECKHUX BBITIOJTHEHUE, OTIPOCHI
AJIEMEHTOB, TUIl XUMUYECKON | peIlIeHHUE, [IpakTHyecKue,
CBSI3U B COCIMHEHUSIX, 3apsi]l OTIpEICIICHHS, KOHTPONBHBIE  PabOTHI
MOHA, TPOCTPAHCTBEHHOE JI0Ka3aTesIbCTBa (MeTOZbl:  HAGIIOICHNS,

CTPOCHHUC MOJICKYIJI, THUIL

Y IPOBEPKH, AaHATIN3A)
KPUCTAITMYECKOHN PEIIeTKH,

CamocTrosTenbHbIC
XdpaKTep CPCiIbl B BOZHRIX paboThI TIO BBHITIOJTHEHUIO
acTBOpax, OKUCIUTENb U .,
PacTBOpax, OKACIITE 3aJ1aHUU

BOCCTAaHOBUTENb, HAMPABIICHUE
CMEILICHUS PABHOBECUS MO/
BIIMSIHUEM Pa3JINYHBIX
(bakTOpOB, U30MEPHI U
TOMOJIOTH, PUHAJIEKHOCTD
BEIIECTB K Pa3HbIM KJIaCcCaM
HEOPraHUYECKUX U
OPraHUYECKUX COCAUHECHUN;
XapakTep B3aUMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX, THIIbI
pEaKIHil B HEOPraHUYECKOU U
OPraHUYECKON XUMUHU.
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VY 3. Xapakrepu3oBarth: S-, P-, | Belnoanenue, YCTHBII U NUCHMEHHBIN
d-BHeMeHTBI 110 UX ITOJOKCHUIO CO3/IaHUE, OIIPOCHI

B [lepuonuyeckon cucreme (opmynuposanue, | [TpaktHueckue,

A.1. Menneneesa; obuime 000CHOBaHME, KOHTPOJIbHBIE ~ PabOTHI
XUMHYECKUE CBOKCTBA peLeHue. (METOIBI:  HAGIIONCHHS,
METAJIJIOB, HEMETAJLJIOB,

OCHOBHBIX KJIaCCOB TpOBEPKH, AHAIN33)
HEOpraHHYECKHX U CamocTosTeNnbHbIC
OpPTraHWYECKUX COCTMHEHUM; paboThI 10 BBIMOIHCHHUIO
CTPOCHHUE U CBOMCTBA 3a/1aHAH

OPraHUYECKUX COCAUHECHUN

(YrineBogopoa0oB, CIUPTOB,

(beHoII0B, aTbAETUIOB,

KETOHOB, KapOOHOBBIX KUCIIOT,

aMHUHOB, AMUHOKHCIIOT U

YTJIEBOJIOB).

Y 4. O0bsACHATH: Haxoxnenue, YCTHBII M NUCHMEHHBIN
3aBUCHMOCTb CBOMCTB JI0KA3aTeNIbCTBO, OIPOCHI

XAMHMYECKOT'O 3JIEMEHTA U OIIpelIeICHHUE, [IpakTnueckue,
00pa30BaHHBIX MM BEIIECTB OT | perreHue. KOHTDOJIbHBIE  PabOTHI
nosnokenus B [lepnognueckoi } 6

cucteme .M. Menpeneena; (METOREL:  HAOMOACHNS,
3aBUCUMOCTh CBOWCTB TpOBEPKH, aHAH3a)
HEOPraHMYECKUX BEIIECTB OT CamocTosTebHbIE

X COCTaBa M CTPOCHHISL. paboThI MO BHITIOJIHEHUIO
[Ipupoy XUMUYECKOM CBSI3H 3a/IaHUN

(MOHHOM KOBaJIEHTHOM,

METAJUIMYECKOU U

BOJIOPOJTHO¥ ), 3aBUCUMOCTb

CKOPOCTH XMMHUYECKOMN

pEeaKIuu OT Pa3IUYHBIX

(GakTOpOB, U MOJOKEHNE

XUMHUYECKOTO PABHOBECHS OT

pa3IUYHbIX (PAKTOPOB,

PEaKIMOHHON CIOCOOHOCTHU

OPTaHUYECKUX COCIMHEHUN OT

CTPOCHHUS UX MOJICKYJI.

VY 5. BbINOJHATH JlokazaTtenbCcTBa, YCTHBII M NUCHMEHHBIN
XUMHYECKHI IKCIIEPUMEHT: | ONpPEAEIIEHUE, OTPOCHI

M0 pacro3HABaHUIO pelieHue, [IpakTuyeckue,
Ba)KHEHIIINX HCOPIraHNYCCKHX H | BBIIIOJIHCHUC, KOHTPOJIbHBIC pa60TH
OpPraHu4CCKUX COCANHCHNM, ACMOHCTpanus, (MeTOI[BI: Ha6J'HOI[eHI/I$I,
MOJTYYEHHUIO KOHKPETHBIX MoJTy4eHue, IPOBEPKH, aHAIIN3a)
BEILIECTB, OTHOCSIIIMXCS K U3TOTOBJICHHUE. CaMOCTOSTeLHEIE

M3yYEHHBIM KJIaccam
COEIMHEHNN.

paboOTHI TIO BBITTOJTHEHUIO
3aJITaHuN
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VY 6. OcyniecTBJIsSITH Haxoxnenue, YCTHBII U NUCHMEHHBIN

CaMOCTOSITEIIbHBIN MTOUCK ONpENICIICHUE, ONPOCHI

XUMUYECKON HHPOPMAIIHH C JI0KA3aTeNbCTBA, [IpakTnueckue,

HCIIOJIb30BAHUCM PA3JIMIHBIX pCUICHUC, KOHTPOJIbHBIC pa60T],1

HNCTOYHHKOB (Hay‘IHO' BBIITOJIHCHHUC, (MGTOI[BI: Ha6J'II'0I[CHI/I}I,

MOMYJISIPHBIX U3IaHUMH, CO3JIaHHUE. IIPOBEPKH, aHAIIN3a)

KOMITBIOTEPHBIX 0a3 TaHHBIX, CaMOCTOSTEILHEIE

pecypcos Hnreprera); paboThI MO BBIIOIHEHHIO

HCIIOJIb30BaTh KOMITbIOTEPHBIE 38 1Ml

TEXHOJIOTHH JJIs1 00pabOTKH U

MepeIaur XUMAYECKON

uHpopMaruu u ee

MIPEACTABIICHUS B Pa3JIUYHBIX

dbopmax.

VY 7. Pemiathb: pacyeTHbIC BrimonHenue, [Ipaktnueckue,

3a7a4¥ 110 XUMHUYECKUM CO3/IaHUE, KOHTPOJIbHBIE ~ PabOTHI

dbopmysam U ypaBHEHUSIM; MOJIyYEHHUE, (MeTonbl: HaOJIOACHUS,

IPOBOAUTDL: PACUYCTEI I10 HaXO0XICHHUC, IIPOBEPKHU, aHaJII/I3a)

XUMHUYCCKUM Q)opMyﬂaM n pCUICHUC. CamocTosTebHBIC

YPaBHCHHUSIM PCAKIIHIA. pabOoTHI TI0 BBIIOJHECHHUIO
3aJaHUN

VY 8. CBsa3bIBaTh: U3y4yeHHbIN | J[OKa3aTenbCTBO, YCTHBII M NUCHMEHHBIN

Marepuas Co CBOEU OIIpEEIICHHUE, OTIPOCHI

npodeccuoHanbHON HaXO0X/ICHHUE, [IpakTuyeckue,

ACATCIBHOCTBIO. 000CHOBaHME. KOHTPOJIbHBIC pa60TBI
CamocTrosTenpHbIC
paboThI TIO BHITIOJTHEHUIO
3aJaHUN
(MeTonpl: HAOMIOJCHUS,
IPOBEPKH, AaHAIIN3A)

VYV 9. Hcnoab30BaTh: Haxoxnenue, IIpoBepka pe3ysbTATOB

pUOOpPETCHHBIC 3HAHUS U BBITIOJIHEHUE, CaMOCTOSITEJIbHOU

YMEHHSI B IPAKTHYECKON (opmynupoBaHue, | paboTEI

OEITEIbHOCTHU U JA0Ka3aTelabCTBO, (MeTOI[LI: HaOII0ACHUS,

MOBCETHEBHOM JKU3HM. peuieHue, TNPOBEPKM, aHATTH3a)

MOJTy4YEHHUE.

OK 1. IToHuMarth CylIHOCTbh U | OPUEHTUPYETCS B | YCIEUIHOE OCBOEHHUE

COLMAJIBHYIO 3HAYUMOCTh MapIupyTe BCEro J1ab0opaTopHOTO

cBoeil Oyaymeit mpodeccun, CTy/ICHTA TIO paKkTUKyMa

IIPOSIBIIATH K HEM YCTOMYMBBIN | CLIEUATIbHOCTH

UHTEpEeC.
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OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIEATEIbHOCTD,
UCXO/Is U3 LIeJIU U CIIOCOOOB ee
JOCTHKEHHUSI, ONTPEIeNIEHHBIX
PYKOBOJIMTEIIEM.

- BBIOOP METOJIOB
UJIK CTIOCOO0B
peuieHus
XUMHUUYECKHUX 3a/1ad,
- TIpUMEHEHHE
METOJI0B UJTU
CIIoco00B peIICHUS
XUMHAYECKUX 3a/1ad,
- yMEHHE
COCTaBJIATh CXEMBI
npu pabdorte ¢
HMCTOYHUKOM
uH(pOpMaLU
(TeKcT yueOHUKa,
JICKIIHS)

- YMEHHE
COCTaBIIATh
TaOJUIIBI TIPU
paboTe c
HCTOYHUKOM
nHpopMaIuu
(TeKCT yueOHUKa,
JICKITHS)

- yMEHHE
COCTaBJIATH
JuarpaMMBbl TIpu
paboTe c
HUCTOYHUKOM
uHpopManu
(Texct yueOHUKa,
JICKIHS)

[IpakTuueckue 3aHATHS.
Pabota c yueOHoM
uH(pOopMaIKeH.

OK 3. AHa3npoBath
pabouyro CUTYaIHIO,
OCYILECTBIISITh TEKYILIUN U
UTOTOBBIN KOHTPOJIIb, OLIEHKY H
KOPPEKIINIO COOCTBEHHOM
JeSITEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a
pe3yNbTaThl CBOEH PabOTHI.

- YMEHHE
MPUMEHSTh
AJTOPUTMBI JJIs1
peleHus
CTaHJAapTHBIX 3a/1a4
- YMEHUE
MIPUMEHSTh
aJITOPUTMBI
pELIEeHUS HE
CTaHJApPTHBIX 3a7a4

JJISL

JlabopatopHbIit
PAKTUKYM.
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OK 4. OcymiecTBisiTh MOUCK U
uHpopManu, HeoOX0AUMOM
1151 9 PEKTUBHOTO
BBIIIOJIHCHUSA
npodeCCUOHANIBHBIX 3a]1a4.

- TIOWCK
HEOOXOIUMOU
uH(pOpMaLU

- HCTIOJb30BAHHE
Pa3ITUIHBIX
MCTOYHUKOB,
BKJTFOYAs
AIIEKTPOHHBIE

peCypCHI

Iloaroroska
COOOIIEHHH,
MPE3ECHTALUH.

OK 5. Ucnonb30Bath
uH(}OpMaAIMOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJOTHH B
npodeccuoHalbHOMI
NEeSATEIbHOCTH.

- yMeHHue paboTaTh
Ha [IK ¢ UuTepHer
- nH(opmarue.

Pabota ¢ BUpTyaIbHBIMU
NPaKTUUYECKUMU
paboTamu, cocTaBICHHUE
MPE3EHTALUNA 1
JIOKJIaJIOB.

OK 6. PaGorats B KkOMaH/IE,

-YMCHHUC B3aUMO-

Pabora B rpynmnax npu

s PeKTHBHO 00IIATHCS C JIECTBOBATH C MIPOBEJICHUU
KOJUJIEraMu, PyKOBOJICTBOM, 00yYaromuMucs, KOMOMHUPOBAHHBIX
KJINEHTaMHU. NPENOIaBaTeAMU | 3aHATHHI, TPAKTUYECKUX
B X0JI¢ 00y4yeHusi | paboT, BHIMOJHEHUE
- bopMUpOBaHUE | 3aJaHUN TTPU
HaBBIKOB OpraHu3aluu
JUEPCTBA B KOH(EepeHIni, 3aIIuTe
KOJUJICKTHUBE, rPYNIIOBBIX
MPAKTUYECKUX 3aHITHH
MPAKTUUYECKUX
OK 7. HcnoyHATh BOMHCKYIO | - JEMOHCTpALIHS DKcrepTHOE
00A3aHHOCTh, B TOM YHCIIE C | FOTOBHOCTH K HaOJIIOZICHUE U OIIEHKA
IIPUMCHCHUCM MOJYYCHHBIX | KCITOJIHEHUIO Ha NPAKTUYECKUX U
HPO(beCCHOHiUTBHHX 3HAHUH | opHCKOi 71a00pPATOPHBIX 3aHATHUSAX
(151 FOHOIIEH). 0053aHHOCTH.
IIK 1.3. ApMUpOBaTh | 3HAHWE MaTepualia | YCTHBIM U NHUCbMEHHBIN
Kee300€TOHHbIE 0 (bU3UYECKUX | OMPOCHI
KOHCTPYKLIUU pPAa3IMYHOM | CBOMCTBAX u | [Ipaktuueckue  pabOTHI
CJIO>KHOCTH. XUMHUYECKOM (MeTonpl: HAOMIOJICHUS,
CTPOCHUU MIPOBEPKHU, aHAITU3A)
METaJIJIOB u | CaMOCTOSITENTbHBIE
CILJIABOB, O | pabOTHI 1O BBHITTOJTHEHUIO
KOPpO3UU 3aJaHUN
METaJIJIOB
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IIK 2.3. KoHTponupoBaTh
KaueCcTBO OETOHHBIX u
)Ke1e300€TOHHBIX padoT.

3HaHWE Marepuana
O pacTtBopax H
JTUCTIEPCHBIX
cucTeMax

YCTHBIN U TIMCHMEHHBIN
OTIPOCHI

[IpakTuyeckne pabOTHI
(MeTompl: HAOJIOACHUS,
IPOBEPKH, aHAITU3A)
CaMoCTOsTEbHEIE
paboTHI IO BBITIOJTHCHHUIO
3aJaHuM

[IK 2.4. BbINOAHATH PEMOHT
OCTOHHBIX U KENE300eTOHHBIX
KOHCTPYKIIUH.

3HaHHE MaTepuaia
O pacTBOpax H
JUCTICPCHBIX
cUCTeMax

YCTHRIN U TIMCHMEHHBIN
OTIPOCHI

[IpakTiueckue  pabOTHI
(MeTompl: HAOJIOACHUS,
IPOBEPKH, aHAITU3A)
CaMoCTOsITEbHEIE
paboThI TIO BBHITTOJTHEHUIO
3aJlaHuH

I[IK 7.3. TIpou3BOoAWTH PE3KY
METAJIJIOB pa3IMYHON
CJIO’KHOCTH.

3HAaHHUC MaTCpHajia

0 buznyecKux
CBOMCTBAX 151
XUMUYIECKOM
CTpOSHUH
METaJIOB u
CIJIAaBOB

YCTHBIN U TIMCHMEHHBIN
OTIPOCHI

[IpakTuueckne pabOTHI
(MeTonpl: HAOMIOJICHMS,
IPOBEPKH, AaHATIN3A)
CaMOCTOSITEIIbHBIC
paboThl TIO BBHITIOJTHEHUIO
3a7JaHun

[IK 7.4. BeINOJHATH HaIJIaBKY
PA3JIMYHBIX nerajen u
1591 (17178

3HAaHHUC MaTCpHajia

0 (bu3nIECKUX
CBOMCTBAX u
XUMUYCCKOM
CTPOCHHUH
METaJIOB u
CILJIAaBOB

YCTHBIN U TIMCHBMEHHBIN
OTIPOCHI

[IpakTuueckne pabOTHI
(MeTompl:  HAONIOACHUS,
IPOBEPKH, AaHATIN3A)
CaMOCTOSITEIIbHBIC
paboThl TIO BBHITIOJTHEHUIO
3aJaHuM
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