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PaGouan nporpamma yucoroi pucrnanis OJ16.09 Xumis paspabotana na 0CHOBE NpHMEPHOT
MporpaMMe! yueOHOM JUCIMIUTHHEL « XHMUA» JUIS TPodeccHORaIbHBIX 00pa3oBaTCIbHbIX
oprasu3aumit. it npodecCHOHATEHEIX 00PA30BATENIBHLIX OPraHH3alHil, PEKOMEHA0BAHHOIO
GeaepanbHbiM MOCY/IAPCTBCHHBIM ABTOHOMHBIM YupexkacHueM «Dejiepansubiit HHCTHTYT PaBHTHS
obpazosanusy (PIAY «®HPO») , nporokon Ne 3 ot 21 mons 20135 r. Perscrpaunonsbii Homep
peuensun 372 or 23 mons 2015 r. GIAY «®HPO», nporokon Ne 2 or 18 anpens 2018 r., a raxxe
Ha ocHoBe MDelepaibibIX rocyapeTreHnbix ofpazosate/bibix cranaapros (nanee ®I'OC) no
npodeccnam cpeanero npodecCHOHATEHONO 00pa3oBaHus, YTBEPKICHBIE MPHKA3ZOM
Munncrepersa obpasosanus u Hayku Poccuiickoit ®eacpaunn or 29 susaps 2016 r.

15.01.05 Cpapumk (pyuHoi H YaCTHYHO MEXaHH3HPOBAHHOM cBapKH (Hannaskm))- Ne 50

Pacemorpena na 3acegannn [THK na 3acepansn npeiMETHO — IHKJIOBOH KOMHCCHH
COIHANBHO ~IKOHOMUYECKHX, MATEMATHUCCKHX JHCIIHTITHN

H AMCUMIUNTH €CTECTBEHHO-HAYHHOIO [IHKA.

[Iporoxon Ne 9

or« 21 »_ampens  2021r.

IMpencenarens MUK (/4  Caporucsa H.IL

Opranmsamus-paspaborunk: TFAIIOY TO  «TioMeHckuit  KOWIGIAK  TPAHCNOPTHBIX
TCXHOJNIOIHH U CepBHCay,

PaspaGorunx:

Campensn  A.O., npenopasaresns Beicielf  xsamuduxaumonnoit kareropun [AIIOY TO
«TIOMCHCKHI KOJUIE/UK TPAHCTIOPTHBIX TEXHOAOIHI 1 cepBucay.
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1. OBILIASI XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI YYEBHON
JAUCHHILITHHBI O/15.09 XHMHSA

1.1, MecTo aucunvinmbl B CTPYKTYPe 0CHOBHOI 00pa3oBaTeAbHOI HPOrpaMMBbl;

YueOnas pucummmaa OJ16.09 Xumua asnsercs obs3arenbHol YacTsio 06meobpazosarensnoro
uHKna ocHoBHOM o0pazosare/ibHoit nporpaMmal B coorsercteun ¢ ®IOC npodeccnu cpenero
npodeccHonansoro o6pasoBanns

15.01.05 Cpapuux (pyunoif # HaCTHYHO MCXAHH3MPOBAHHOM CBAapKH (HATUIABKHK))

Yyebnas aucummmmaa OJ16.09 Xumua obecneunsaer GopMupopanue obumx KoMneTenuii s
coorsercTanK ¢ OI'OC cnenuanbHOCTH cpeHero npodeccHonaIBHOro 06paloBarms

15.01.05 Crapumx (py4HOit i HACTHYHO MCXAHHIHMPOBAHHOMN CBapKH (HANIABKH))

Ocofoe 3nauenne cummmHa MeeT npy GopMHPOBAHNH H PA3BHTHH CICAYIOUHX KOMICTCHIIHIA:

Kon Hanmenopanue oSmmx KoMneTeHumii

OK 1. Ilonumars CymHOCTs ¥ CONMANBHYIO 3HAYMMOCTH cBoell Oyayweii npodeccun,
OPOSABJIATH K HEH yCTONYHBLIN HHTEpEC

OK 2. OprannsoseiBarh COOCTBEHRYIO JICATE/IbHOCTD, BHIOHPATh THIOBBIC METOMLI H CIOCOGH!
BBINOJHEHNA NPODhECCHONANBHEBIX 3a1a4, OLCHHBATH HX 3DDEKTHBHOCTS H KAYECTBO

OK 3. [MpurrMaTe pelicHns B CTAHJAPTHBIX M HECTAHAAPTHLIX CHTYALMAX W HECTH 33 HHX
OTBETCTBCHHOCTE

OK 4. OcymecTsnars nouck ©  Henonblosanue uudopmauuu, HeobxoaMMolt Ui

2pPeKTHBHOrO BHIMONHEHHA NPoPecCHONANBHBIX  3a1a4, NPodEeCCHORATBHOIO H
JIHYHOCTHOTO Pa3BHTHS

OK 5. Henoaszosanne  uMHpOpPMAUMOHHO -  KOMMYHHKAUMOHHBIX  TeXHonormif B
npodecCHOHANBHOI ACATCALHOCTH
OK 6. PaGorars B ko/uiekruBe u  xomaHje, opdexTHBHO OfWEATECT €  KOMIEraMK,

PYKOBOACTBOM, NOTPEOHTENAMH




1.2, Hean u naanupyembie peayanTaThi OCBOCHNS AHCIHILINNBI
B pamxax nporpammel yueGHOM AMCUMNIHHE! OBYHaIOIHMHCA OCBAHBAIOTCH YMCHHR M 3HAHKA

Koa Ymenua 3HaHUA
OK 1. |/lasave onpeaescame ©  ONCPHPOBATH | BIARCHEINE XAMHYOCKHC NORSTI, OCHORHME ZIKOHI XKL,
0K 2 XHMHYCCKHMM NOHATHAMM, BAXHCIWNE NEIMOCTRN, MCTPIAIM, XHMHSCCKYIO CHMBOZHXY
OK 3' - DOPMYAHPOBATE OCHONME JAKOHM
: -XapaxtepioBaTs  MICMCHTM  MANWX M
gE ‘; GONBINX NEPHOAOB MO KX NONOKEHHIO B
> EPHOIHYECKOR cHCTeME ALK
QK 6. Menaenecsa.

-XapaxTepudosare  BlmupefimiMe  THOLI
XHMHHCCKHX cmmicil M OTHOCHTEILHOCTL
ITOR THNOROIHN.

~POPMYIHPOBATE  OCHONNKE  NONOKCHI
TCOPHH IBEXTPOAMTHHCCKOH Amccoumaumn
W XOPAKTCPHIONATH B CBETC ITOR TeOpHn
cooficTsa OCHORHBIX KNaccon
HEOPIAMHYCCKHX COCRMMes,
~QOpPMYANPORITE  OCHOBHLIC  [ONAKCHIE
TCOpHH XHMHYECKOTO CTpOCHIE
OPraHHYCCKHX cocanpeHni "
NAPAKTCPIZOBATL R cBeTe ITOR  Teopun
CHORCTRA OCHORHLYX KANCCOB OPraHuseckuy
coeanneHni.

~XapaxTepiioBaTh  COCTaB,  CTPOCHME,
CBOHCTRA, MONYHCHHE ©  MPHMCHCHME
BXHCHUINX METALIOB H HEMETAATOB
~XOpAKTCPHIONATL  COCTaB,  CTPOCHKE,
cBOfiCTBA,  DOAYMEHHE H  NPHMSHEHRS
BOKNEALHX KN3CCOn  OPraHMycckux
BRULECTR

-Henonssopars » yucbnolt "
npodieccroransHol JNEATETLHOCTH
XHMHYCCKHE TEPMHHEB M CHMBOIKKY.
“BunoansaTe XuMiaeckufl JKCHCPHMEHT B
NOANOM  COOTBCTCTBMM €  TPABMAAMM
GeaonacHocTy,

<lpoBoanTs  COMOCTORTEABHBIA  nOMCK
XHMHNCCKOR uichopsaumn ¢
HCTIOALIOBAHICM PEINHYHMX  HCTOYHHKOR
(HAYMHO-NOMY ARPHBIX HazaHui,
xoMnuorepux  6a3  2aHHMX, pecypcos
Hurepuera);

~HCTIOABIOBATE KOMIMOTEPHBIC TEXHOAOMMN
ans ofpaloTen M nepemman  xMMIHECKol
HHDOPMAIMK M €C  NPCACTADACHHA B
PEIHYHRIX (hopyax

-Pewsare  pacucTHbC 300844 no
XHMHHICOKUM GOPMYNBM 1 YPABHCHHAM,
-Obpaciar. XHMIHCCKRHS snaenua,
nposcxoasiume 8 npupose, Owry M@
NPOHIBOICTEL.

~CofmozaTe  NpasMnd  IXOAOTHHICCKH
IPAMOTHOTO  (OBCACHME 1 OKpy®alowei

cpene.

SOucHHMBATE  BAMAHMC  XMMHYECKOrO
JATPAIHCHMA  OKpyRmOmcl  cpeauw  ua
OpraHMIM  “enopexn M APYINC  XuuLe
OPraHMaMLL.

Cobmozars npasiza  GezonacHoro
ofpaimenus ¢ roploYHMH W TOXCHUNLIMM
BCLLCCTBAMM, 2a00PEATOPHMM
obopynosaimen,




2. CTPYKTYPA H COAEPKAHHE YYEBHOM JIMCIUILTHHBI
2.1. O6nem yuelnoit AncuMnIMEbLE B BI/ILI yueduoil padorTit

Bua yuebnoii paborni Obbem wacon

Obnem obpazosaTesibHOI PorpaMmel Y4eOHONH THCHMILTHELI 171

B TOM "HCIC:

TeopeTHYecKkoe 0dyuenne 80

naboparopubic paGorb 18

NPaKTHYECKUC 3AHATHA 16

Camocrosrensuas pafora 57
2 cenecTp —

[IpomexyTounas arrecranus AnddepeHIHpOBAHHBII
3aver




2.2. Temaruyeckuii nuad 1 copepxkanue yueGHoi aucuumumus OJ16.09 Xumus

Hastmenonnnpne paaienos u Coxepaanie yiebioro Marepsanm 1 GOpMal OPIMHHISUHN AeXTCALHOCTH 00y RuOmHXCR Obuem Koau
Tem B 4AcAx KOMDETEHUMA,
dopmuponanmo
KOTOPEIX
coocobeTRyCr
IEMEHT
NpOrpanevnl
1 2 3 4
Cozepianne yMeOHOro Marepuana
B HayyHsic METO/Ibl IO3HAHNA BELICCTB H XHMHYSCKIHX SBACHME 2
0 Ponk 3XCHEPIMEHTR H TEOPHH B XHMHH
MogenHpoBsanie XHMHICCKHX TPOLICCCOR
Pasnen |. OO6u1as 1 HCOPraHHYECKRA XHMHA 62
Copcpxanue yueOHONO Marepnana OK 1.
1.1.1, | OCHOBHBLIE NOHSTHR XHMMKH OK 2.
1.1.2 | pewecrso OK 3.
1.1.3 | arom OK 4.
1.1.4 | monexyna OK's.
1.1.5 | xusmcckui aneseHT OK 6.
1.1.6 | aanorponus
1.1.7 | npocThic ¥ CAOKHBIC BCIIECTBA
1.1.8 | kauecTmenHsil 1 KONHYECTRCHHBH COCTAB BemECTR 4
1.1.9 | xumuucckue 3uaxy u GopMynst
1.1.10 | OTHOCHTEALHBIE BTOMHAR 11 MOJCKY/IAPHAN MACCH
Tewma 1.1, 1.1.11 | kosuuecTBO BelecTsa
Ocrosrbie NORSTHS # 7] 1712 | OcHOBHbIE JAXOHE XHMHMN
JAKOHM XHMMHN 1.1.13 | CrexuomeTpis
1.1.14 | 3aK0H COXpaHCHHA MACCHI BEIICCTS
1.1.15 | 3aK0oH NOCTOAHCTBA COCTABA BLINECTB MOJCKYANPHONH CTPYKTYPI
1.1.16 | 3akou ABOTafPO M CACACTRHA MX HETO
Mpaxrigeckas paGora Ne | Pacuersuie 3a189M Ha HAXOKACHHE OTHOCHTE/ILHON MOACKYASPHON MACCH, Onpeae/IeHIe 2
MACCOBOMH TOJTH XHMIHCCKHX NICMCHTOR B C/IOKHOM BEUIECTBE
5

Camocroannas pabora Nel
Coaganme npeIcHTalMu:
«ANOTPONMKE MoaMpHKaLK yraeposa (annas, rpadur), Kucaopona (Kucropos, 03oH), onosa (cepoe i Genoe 0noBo)s.
[Toaroroska pedeparon:
«lToHRTHE O XHUMHHCCKOM TEXHONOMHH, GHOTCXHONOMHH 1 HAHOTEXHONOIHIY,
Pewexnie pacyerusix 3a1a4 no Teme «OCHOBHBIC NOHNTHA M 3AKOHM XHMUHY

Tema 1.2,

Copepxanne yuebroro Marepuana




[epsoanyucckni 3axoH
INepuoanyeckan cHerema
XHMHYCCKHX IeMEeNTOB
JLH. Menaencena ¢
CTPOCHME aTOMa

1.2.1 Mepuoauieckuii zaxon JLU. Menacaeena.

122 | Orkperue JLH. Mennenecasiv [Nepuoanyeckoro 3akona

1.23 [Mepuoansecxuii saxon s popmyiuposke JLH. Mengeneena

124 | HMeproamsccrkas TabaMiG XHMHYECKHX ANEMCHTOB — rpaduyeckoe OTOOPaKEHIE MEPHOINIECKOTO JIKOHS

1.25 | Crpyxrypa neproanieckoit Tabamusi: nepuoas (Masue i 6oasuie), rpynns (raasuas u nobowxas)

1.2.6 | Crpoenue atoma n nepHoaxaeckiit 2axkoun JILH. Menaeaeesa

1.2.7 | AToM - ClOXHIR YaCTHUA

1.2.8 | Sapo (npoTONK 1t HETPOHBI) M ANCKTPOHKAA 060T0UKA

1.2.9 | Hsoronm

1.2.10 | Crpoenne anexXTpoHHLIX 000M04EK ATOMOB MICMCHTOB MATHIX NCPHOIOB

1.2.11 | OcoleHHoCcTH CTPOCHNA INCKTPOHHBIX 050N0MEK ATOMOB HIEMCHTOB GOMKILIMX MEPHOIOB (IEPEXOAHBIX
IICMEHTOB)

1.2.12 | MNousntiee 06 opburansx. s-, p- it d-OpSurany

1.2.13 | DnexTponusic KONGHIYPALHHE ATOMOB XHMHHCCKHX MICMEHTOB

1.2.14 | Cospesmennan GOpMyIHPOBKR NEPHOTITECKOro 3aK0Ha

1.2.15 | 3uavenne nepHOAHICCKOND 32KOHS i NCPHOAMMECKON CHCTEMB XHMIHecKHX 2aementos J1LH. Menaeneesa uin
PAIBHTHA HAYKH W NOHHMAHUA XHMHHCCKON KAPTHHL MHDA

[Mpaxriyecxkas paGoraNe2 Moaenupopanne nocropoetns [Teproamrieckoii TabMHuB XHMIHOCKHX MICMENTOB

CamocroarensHas pabora Ne2

Iloarorosxa pedeparon:

«PaasoaKTHBHOC TS, HCNOAL30BAHHE PAAHOAKTHRIMIX H3OTONOB B TEXHHYECKHX [AAX. PEHITEHOBCKOS HINYYECHHE I &0

HCNIOALIOBAHME B TCXHKKE, MOACANPOBANKE KAK METOA MPOrHOINPOBAHNA CHTYAIHN HA NPOHIBOACTHE .

Pemenme 3amay no rese «lleprosuaecknil 3axon 1 Ieproangcckas cucTema xummgecknx viesecaros JI.H, Menaeneesa n

Tewma 1.3.
Crpoesne pewecTsa

CTPOCHNE aroman
Cosepaanye yaeOHoro Marepnana OK 1.
1.3.1 | Monnas xuMieckan cef3b OK 2.
1.32 Karnonst, 1x odpazosanue i3 aTOMOB B PEIVALTATE MPOLECCA OKHCACHNS gg z
1.33 | Anronss, HX 0Opasosanie 13 aTOMOB B PEIY/ILTATE NPOLCCCA BOCCTAHOBACHHS 0K S:
134 | Housas coazs, KaK CEAIL MCXKIY KATHOHAMH I AHHOHAMH 33 CHET JEKTPOCTATHYUCCKOID NPHTAKCHHNL OK 6.

1.3.5 | Kaaccnduxaius HOHOB: 110 COCTABY, IHAKY 3aPAMA, HATHYHIO rHIPaTHOH 0G0A0YKH

1.3.6 | HouHle kpHCTAAIHYRCKHE PIICTRI

1.3.7 | Cpoficrsa BCIIECTB C HOHHBIM THIIOM KPHCTALTHYECKOH PeLICTKH

1.3.8 Kopaneurnas XHMIHeCKas CBA3L

1.3.9 | Mexanuin obpatosanis kosanenTHoOMN conin (oOmenHpifl M 20HOPIO-AXIENTOPHBI)

1.3.10 | DaexkTpOOTPHUATEABHOCTS




1.3.11 | KosaneHTHsIC NOASPHAS H HEMOASPHAS CBRIH

1.3.12 | KparsocTs koBancHTHOMN cagan

1.3.13 | Moaexy/IapHaIC # aTOMHBIC KPHCTRILAHYECKHE PelIeTRH

1.3.14 | CsolicTsa BCmIeCTs ¢ MOACKYAAPHKMH H ATOMHRIMH KPHCTALTHUSCKHMH PRIeTKAMH

1.3.15 | Mcrannuticcxan CBs3b.

1.3.16 | Memanauueckan KPHCTAIHICCKAA PCIICTKE H METRINYECKAN XHMHYECKaY CRA3h.

1.3.17 | @uznvieckne ceOACTEE METANIOR

1.3.18 | Arperariiie COCTOSHMS BEILECTS H BOJOPOAHAS CRA3E.

1.3.19 | Teepaoe, AHAKOS H ra3000PATHOS COCTORHHA BELICCTB.

1.3.20 | Ilepexon BemecTEa M3 OAHOIO AMPEFATHOTD COCTOAHHA B APYTOC.

1.3.21 | Bopopoauas cBa3s.

1.3.22 | YUncTric BEIISCTRA H CMOCH,

1.3.23 | TMOHSTHE O CMECH BELEECTS,

1.3.24 | T'OMOIeHHBIE H METEPOICHHLIE CHECH,

1.3.25 | Cocran eMeceil: 001¢MHaR 1 MACCOBAR Z0AM KOMIOHCHTOB CMCCH, MAOCOBAN 0718 nNpHMeceil.

1.3.26 | JucnepeHbie CHCTEMEL,

1.3.27 | lNonarue o apcnepcHoil cucTeMe

1.3.28 | lucnepcuas ¢aza u AucnepCHoHHas cpean

1.3.29 | Knacembuxatns aucnepeHsx cictem. [ToHaTHe 0 KOATOMIHBIX CHCTEMAX

Jlaboparopuna pabora Nel [IpuroromncHue cycnensun xapboxarta kansiHs B goae. ITanyHeHne 3NYALCHH MOTOPHOTO

smacan, OIHAKOMACHHE CO CBOCTRAME AHCIICPCHBIX CHCTCM..

CamocrosTeanian palora Nod
Coananue npesenTatii, npoexTos:

CAHOMANHK PHIHYECKHX CBOMCTS BOIL. JKHAKHE KPHCTAUILL, MHHEPANLI i FOPHBIC NOPOAK KAK HPHPOAHLIE CMECHY.

Cocrasnenue cxes, 1adnnu

«TTONAPHOCTH CBAIM H NONAPHOCTS Monexy/bl. Konaencauss. Texyuects. Bosrouxa. Kpucranaaums. CyGaumains u

HecyGuMaua, IMyNLCH 1 cycnerann, 30/m (8 TOM yicne aspolzonn) 1 renn. Koarynausa. Cusepeancs,
Bureavanropnas pabora ¢ D¥YM: «Xumuueckas casiby, «IHCNEPCHEIC CHCTCMBIN

Cosiepkanme yieGHOM Marepiana OK I.

14.1 Boaa OK 2.

Tema 1.4, Boaa, 142 | PacTsopnl 0K 3.

Pactsopsl. 143 | Pacrsopenue OK 4.

DAeXTPONHTHYISCKAN 1.4.4 | Bojna kaK pacTsopuTeh OK 6.
JIHCCOUHAMA 1.4.5 PacTBopuMOCTs BEIICCTR

1.4.6 HachimeHHEIC, HERACK INCHHBIS, MEPCCHICHHBIC PACTBOPH

1.4.7 | 3aBHCHMOCTS PACTBOPHMOCTH 3308, KHAKOCTEH H TBEPANX BEWCCTS OT pavanyublx Gakropos

1.4.8 | Maccosas f0a8 pacTBOPCHHONO BCIIECTEA




1.4.9 DNEKTPONHTHYECKRE AMCCOUMALINA

1.4.10 | DnexTponuTE H HEVICKTPOJIHTHI

14,11 | DnexTponarHyeckas AHCCOUMALIS

1.4.12 | Mexanuise! MEKTPONHTHHECKON ARCCOUMABIMH JUTA BRUICCTR ¢ PEVIHYHLIMM THIAMMH XHMHYECKOH CoRiM

1.4.13 | MnaparupoBaHALIC H HOrHAPSTHPOBAHILIE HONL!

1.4.14 | Crenens anexrpoantnyecko anccounanun

1.4.15 | Cuneneic ¥ cnabsic JIEKTPOAHTE

1.4.16 | OCHOBHBLIE NOSOKEHNS TEOPHH INEKTPOAHTHYCCKOH HHCCOLMALIN

1.4.17 | Kucnotel, OCROBAHHA H COAH KaK MMEXTPONHTH

lNpaxtuueckas paGora Ne 3 [lpuroTosneHie pacrsopa 3a12HHOH XOHUCHTPAIN.

Camocroarenntan pabora Ne 4

PeluerHe pacueTHIIX JA%aY Ha MACCOBYI0 0O PACTBOPEHHOTO BEILCCTEA,

Cosnanne npesenTaumii, mpoexTos:
«TIpHMEHEHHE BOAK! B TEXHHYECKHX LeaX. JeCTKOCTS BoAB 1 Criocobsl e¢ YCTPaseHIA. MUHEPATBHIE BOILY
Cocrannienne cxem, rabnuu:

«Pacrsopenne kak ¢uinxo-xumuueckuii npouecc. Tennossic apdexts npu pacteoperin. KpHCTRATOrHAPaTEIY.
Bueavasropras padora ¢ IYM «Pacteopes

wn

Tema 1.5.

coeMHcHII 1 HX

Coaepwanne yueGHOro Marepuana

1.5.1 KHCAOTH M #X CBOCTRA

1.5.2 Ku#cnoTe! KaK 3MCKTPOANTS!, HX KAACCHOHKILMA MO PASANYHLM NPHSHAKAM

1:53 XuMHYecKHe CRORCTIA KHCIOT B CBETE TCOPHH MIEKTPOMHTHYCCKOH IHCCOLMALINE

1.54 OcoleHHOCTH BIANMOACTICTENA KOHUCHTPHPOEAHHOMN cepHOH # 330THOM KHCNOT ¢ METALIAMH

1.5.5 | OcuoBHRIE CTIOCOOR MONYTEHHA KHCAOTH

1.5.6 | Ocxopanus u ux ceoiicTea

1.5.7 OCHOBAHHA KAK IEXTPOIHTS, HX KNACCHOHKALUHS MO PAVIHYHBIM PHIHAKAM

1.5.8 | Xusuyeckue ceofictaa oCHOBAHMIT B CBETC TCOPHH JICKTPOTHTHYEOCKON AHCCOUHALMH

1.5.9 Painowenue HEpacTROPHMBIX B BOXE OCHOBAKHH

1.5.10 | OcnHossbie cnocofsl nony4eHUR 0CHOBaHNTT

1.5.11 | Conn i HX cpolicrea

1.5.12 | Coam Kax 3MeXTPOINTEE

1.5.13 | Conn cpennne, xucnsie ¥ oCHOBHBIC

L3514 | Xumuvieckd crOfACTER conell B CBETE TEOPHH INEKTPONHTHHECKON ANCCOUMALIMI

1.5.15 | Cnocobut noayscsus coneii

1.5.16 | Muaponms conei

1.5.17 | Oxcuast 1 uX ceoiicTEa

1.5.18 | Coneofipasyrouie i neconeoSpasyiouise oOKCHAN

1.5.19 | OcHosHpie, aMbOTCPHNE 1§ KHCHOTHBIE OKCHIIB!

1.5.20 | 3asmcHMOCTS XapakTepa OKCHIIA OT CTENeHH OKHC/IeHHs ODpa3yiowmero ero MeTaua

1.5.21 | Xumuueckne cuoiicTea OKCHA0B

1.5.22 | lNoayscuue okCcHa0s




IMpaxtudeckas pabora Ne 4  Pewcune 2amay

JlaGoparopuas pabora Ne 2 XuMH9eCKHe CROMCTSE HEOPTAHNYECKHX COCAMHEHHH

Camocroarenshas pabora N §

Pewmenpe pacueTHsIX 2anad no Teme «Knaccu(urauns HCOPraHHycckX COCAMHCHID

Coapanue npeicHTauMil, NpoOCKTOB:

«Ipasuna pasbasnenus cepHoit kKucaoTe. Henonsiosanie ceproit XECA0TH B NpoMblLIIcHHOCTH. EAKue menosu, ux
HCNONLIOBAHHE B NPOMBILLACHHOCTH. [AIICHAR # HEMAUICHAA HIBECTD, €€ MPHMCHCHIE B CTPORTAILCTRE. [N i ancbacrp,
THICOBAHHED.

Cocrasnenue cxem, Tadauic

allonsmiee 0 pH pactsopa. Kucnorsas, wenodsas, HElTPUILHAS CPEibl PACTEOPOBY.
BueayauropHas pabota ¢ OYM «XuMuueckue CBOHCTEA 0XCHAOB, OCHOBAHMIL, KHCAOT I coneiin

Tema 1.6
XHAHMCCKHE peaKuin

Cofiepsanne yueSHoOro Matepnana

1.6.1 Knaccudnxaims XuMiMecKix peakuui

1.6.2 | Peaxumy coenuenns, pasioxeHis, ametenis, oduena

1.6.3 | Karanumuueckne peakums

1.6.4 OOparimMbic 1 HEOOPATHMBIC PEAKUMH

1.6.5 | lNomoresiHke W reTeporeHHKEe PeaKiHu

1.6.6 DKIOTEPMHYCCKHE M IHAOTEPMHYCCKHE DEAKLIMI

1.6.7 | Tennopoh et XUMHICCKHX pearimi

1.6.8 | TepmoxuMHYECKHE VDABNCHHA

1.6.9 | OXHCAHTENBHO-BOCCTAHOBHTCILHBIC PEAKILIHK

1,6.10 | Creness oxucnenns

1.6.11 | OxucanTenb ¥ BOCCTRHOB/ICHHE

1.6.12 | Boccranosnrens ¥ OKHCAEHHE

1.6.13 | MeToa anexTponioro HasaHca A% COCTABICHNA YPABHCHNMIT OKBCIHTEILHO-BOCCTRHOBHTC/ILHBIX PEaKumit

1.6.14 | CrOpoCTh XHMHYECKHX peakuHi

1.6.15 | [TonsTie 0 CKOPOCTH XHMITHCCKHX peaxuil

1.6.16 | 3aBHCHMOCTE CKOPOCTH XHMHYECKHX PLRKIHH OT PANIHYHKX (AKTOPOE: MPHPOAL PEATHPYIOINX BEULECTB, HX
KOHUCHTPALHH, TEMIICPATY P, (IOBEPXHOCTH CONPHKOCHOBSHNA M HCIIONBIOBAKHA KATANHIATOPOB

1.6.17 | O0pariMocTs XHMHICCKHX peaxuii

1.6.18 | ObBparimuie i1 HEOOPATHMEIC PEAKLIMM

1.6.19 | Xumiyeckoe papHoBecHe H Crocodl eno cMeleHns

OK 1.
OK 2.
OK 3.
OK 4.
OK s,
OK 6.

[paxTivieckan pabora Ne 5 peiucsie 32384 Ha TeMY KXHMIHCCKHE PCAKITID

Camocroarensuan pabora N §

Peinenie pacueTH X 32149 M0 Teme « XHMHYECKHE peaKusHy

TMoarorosxa pedieparon: «Papuunposanne useTHbIX MeTawion, Karans, [oMorenine i reTeporeHHhie KATIHIATOpLL.
IMpomoTopu. Karanutrueckue sapl. Hurnburopsi,

Cocraanchne cxem, Tabnui: ««flonatue o0 anexTposnmie. DAEKTPONHS PACILIABOR. DACKTPONHS PACTBOPOR.
OnextpoanTHyeckoe noayticHne amomuuua. [lpakmiteckoe npuserene anexkTpoansa. anssanonnacTusa.
Ianssanocrernsny.




Conepwanne yucOHOro Marepuana

1.7.1 | Oco0eHHOCTH CTPOCHHA ATOMOB M KPHCTANIOR

1.7.2 Minuteckne CpoficTaa METanNoB

1.7.3 | KaaccHdpnxaums METALIOB 10 PATHIHLIM NPHIHAKAM

1.7.4 XuMuyeckse cpoficTea MeTaIOB

1.7.5 INEKTPOXHMHYCCKHI Al HANPHXCHIA MCTAN08

1.7.6 | Merauiorepmus

1,7.7 | O6ume cnocodut noNydeHns MeTauios

1.7.8 ITousTHE O METANYPIIK

1.7.9 | IMupomeTammypriss, MHAPOMETAUTYPIHa i ACKTPOMETAUIYPIHS

1.7.10 | Cnnassl 4epHse H IBETHRIC

1.7.11 | OcoSenHocTi CTPOCHIA ATOMOB

1.7.12 | Hemeranas — npocThie BeUeCTE 0K 1.
1.7.13 | 3asscumMocTs cROMCTA ranoreHos or HX noaoxeHns 8 Mepuoanyeckoft cucteme OK 2.
1.7.14 | OkucauTensueie ¥ BOCCTAHOBHTE/IBHBIC CBOECTBA HEMETA/LIOR B JABHCHMOCTH OT HX MOJIOKCHHA B pALY OK 3.
> Tewma 1.7. ANEKTPOOTPHUATEALHOCTH OK 4.
CTALIB! M HEMETAUIM " Inaxmiiccxan paGota Ne 6 Peuienie 3004 #a Temy «METALTR 3 HEMCTALTHD OK 5.
OK 6.
JlaGoparopsas pabora Ne 3 «Xumuyeckne croficTea MeTana0n» 2
JlaGoparopras pabora Ned «Xinsueckue CBONCTEA HEMETALIOBY 2
CasmocrosTensHas paGora Me 7
Cosnanue npeacHTaLKI, POSKTOR
CocrasncHue cxes, TaGauIL «[TPOHIBOACTRO HYTYHA H CTANHN,
Cosnanne npescHTaunii, npoexTon: «IloayucHHe HeMETALI0D PPaXUHOHHOMN NEPETOHKON KHAKOTO BOIAYXE M
IEKTPOIHIOM PACTBOPOS WIH PACIUIABOB JNCKTPOARTOB, 5
CHAHKATHAS NPOMLILUIENHOCTS. [TPOMIBOACTEO cepHoil KHCNOTHIY,
Penrenne pactcTHBIX 3084 (10 TeMC «METRLAL M HEMETALINY
Bueaynuropran pabora ¢ DYM
KopposHa METAI0B: XHMHYCCKRN B MICKTPOXIBIMHCCKAR. JABHCHMOCTE CKOPOCTH KOPPOIHH OT yeaoanit oxpyRaloei
cpean. Kraccupukams KopposHH METAIOB NO PANTHYHLIM HPHIHaKaM. CrnocoGs 3aLHTI METRANOB 0T KOPPOTHM,
Pazsgea 2. OpPraHuieckan XeMus 50
Tema 2.1 Conepsanue yueGnoro Marepuana OK 1.
OCHOBIME NOHITHA TpHpoAHbIC, HCKYCCTBEHHBIC H CHHTCTHHCCKME OPTalHYeCKHe BELCCTRA OK 2.
OPraHHYECKOR XHMIH 1 CpasHeHie OPraHHsecKHX BELIECTS ¢ HEOPraHHYeCKIMM OK 3.
TEOPHA CTPOCHHS BascHTHOCTS 6 OK 4.
OPTaHHYCCKHX XHMHYECKOE CTPOCHHE KAK NOPAAOK COCTHHCHHA ATOMOB B MOIEKY/THI 110 BUICHTHOCTH OK 5.
coemneHi Teopia cTpoeHis opratmscckinx cocannenii A M. bytneposa OK 6.

OCHOBHBIC NOAOKCHHA TEOPHH XHMHHOCKOTO CTPOCHHA

Haomepns 1 H3OMEpB




Xiauyeckne GOpMYIsL # MOJICIH MORCKY/L B OPTaHHHCCKOH XHMHH

Knaccuduxaums peuiecTs no CTPOSHHIO YIACPOAHOND CKENeTa it HANHYHIO (YHKUHOHAILHLX rpynmn

I"oMOA0rH H FOMOROIHA

Hauana nomenxnarypst IlUPAC

Peaxiumi npHCOeAHNEHUA (MHAPHPORAHNA, FATONCHHPORIHNA, FHAPOIANOre HHPOBAHME, IHAPATALNH)

Peaxuiu oTutenacHns (1erHAPHPOBAHAMS, ACTHAPOTATOrCHHPOBAHAS, ACTHADATALIHH)

Peaxustn 3ametiennd. Peakumu HsomMepHian

IpakTwvcckas pabora Ne 7 H3roronsenme MoaeaeH MONCKY OPraHHYecKiX BCUIECTD,

CamocrosrensHas pabora Ne 8
Cocrasnenne cxem, Tabnit « MonsTie o cyGerpate u pearente, Peakimm oXMCACHHA H BOCCTRHORICHHSA OPraHHYecKHX
semecte, CpasHeHne xnaccH@uxawns cocanuennit  knaccuduKalin peakunii B HEOPraHWYCCKo i OpraHncexol
XHMHND,

Breayanropuas pabora c 9YM

«TeopHs CTPOSHHA OPraHMYECKHX COCAHHCHMI

wind

Tema 2.2,

Yracsogopoam | #X
NPHPOAHLIE HCTOYHHKH

Cogepxanne veDHOro Marepuana

2.2.1 ANKAHK: FOMONOTHHECKHH PRA, HIOMEPHA H HOMCHKIATYPA AIKAHOB

222 Xumirieckne coofCTB2 ankasos (METRHA, JTaHA): rOPEHHE, JAMCILEHHE, PATOKCHIE, NCIHAPHPOBAHHKE

22.3 IIpHMeHeHHe ANKAHOB KA OCHOBC CBOCTE

224 ANKeHR: JTHACH, €ro nojivienne (JICriapHpoBaHHeM ITRHA, ACnoAHMepniatieii noAKITHICHA)

225 ["oMONOriaccKini paz, HIOMCPHR, HOMEHKAATYPA ANKCHOB

226 XiMugeckHe CBOACTBA ITHACHA: TOPCHHME, KayeCTREHHME peakumi (obecuscansanne GpomHoll BOAKM K pacTsopa
NCPMAHTAHATA KRIHR), FHIPATALHA, NOANMEPHIALNS

22.7 | llpHMeHcHIE YTHACHA HA OCHOBE CBORCTH

228 | Anxanuen; IMorATHE O AHEHAX KEK YITICBOAOPOAAX € ABYMS ABOMHMMH CBAIAMH

229 | ConpsscHHBIE AHEHRM

2.2.10 | Xumuuecxwe ceofictea Syramnena-1,3 u nionpena: obecuseqBanine GPOMHOH BOIK H NOTHMEPHIAIUNAR B

Kay4yKH
2.2.11 | Harypanbsstii # CHHTETHHCCKME KAYYYKH
22.12 | Peauna

2.2.13 | AaxkHum

22.14 | Auernnen

22.15 | Xumuyeckne caoiicTea auUSTHACHA: ropesne, obecipedneanie GPOMHOMN BOALI, MPHCOCANKCHRIE XAOPOBOAOPOAR
W MHAPATAIHA

22.16 | llpHMeHCHIE AUETHACHA HA OCHOBE CBONCTR

2.2.17 | Me&KIACCOBAS HIOMEPHA ¢ ATKAARCHAMI

2.2.18 | Apenn

2.2.19 | Benzon

2.2.20 | Xumuueckue cpoficTea GecHIONA: NOpeHHe, peaxiiny saMeleHHA (ralore HHPOBAHIE, HHTPOBAHNKE)

2.2.21 | Ipumenennce GeHI0Na HE OCHOBC CBOHCTY

2.2.22 | lNpupoansié HCTOMHHKH YINIEROAOPOAOR

22,23 | Ilpupoassiii ras; COCTAR, NPHMEHEHME B KAYSCTEES TOIUIMIA

12

OK 1.
OK2.
OK 3.
0K 4.
OK 5.
OK 6.




22.24 | Hedme

2.2.25 | Cocras n nepepaGorka nedri

2.2.26 | Ieperouxa Hedti

2227

Hedrenpoayxra:
[paxriyeckas pabora Ne 8 Pewerie pacteTHbIX 3aa4 110 Teme «Y rAeBOA0POILD:.

Jlabopatopras paGora Ne 5. OsuakoMieHie ¢ Koanexuei o6painos HedTH U IPOAYKTOB ee nepepaboT.

O3HAKOMICHHE C XOMICKLMEH Kay yKOB H OOPE3IEAMH H3ACTHI U3 PCINHDL

JlabGoparopuas paGora Ne 6 KauecTBeHHHBIC PeakUisi Ha YI/ICBOA0POILI

CamocrosTensias pabora Ne 9
Pewenie pacyeTHiX 38144 N0 Teme «Y raceoa0poasy.
oaroroska pedepiaros, coobmennit: « KOXCOXHMIHCCROE NPOMIBOACTEO H €10 NPOLYKUHAN.

Cosnanie npeseHTalnil, npoekros; «OCHORHME HANPABACHHA NPOMBILLICHHOH NepepaboTKH MPHPOAROID raza.
TonytHeiil HedTanof ras, ero nepepaborka.
TMpoueccs: npoMbiLUIeHHOR nepepaboTkr HedTH: xpexunr, pidopsunr. OXTAHOBOE YHCAO GEHIHHOB H UCTAHOBOC HHCAO
JUBCALHOND TOILIHBAY

Cocraracune cxem, Tabmni «Knaccrdmranns # naznatcHise kayqyxon. KaacCHPHKAUNA H HA3HACHIE PEINH.
Byxanisauus kaydykan, «Peakuia noauMepiiatine sHHWIXA0pHad. [ToNHBHHIVIXIOPHA 1 €r0 NPHMCHCHNE,
TpusecpH3aums aueriens n Genson.

INousTue 05 skcTpaxiy. Boccranornenue uurpobersona u animy, Fomonorwieckuil pa apenos. Tonyon. Hutporanie

ronyona, Tpotam,

Tema 2.3

Kncaoposacoacpaaume
OpraHHYecKHe
COC/IMHEHHR

Costepaanne yueOHOro Marepuana

2.3.1 Cripmss

232 IMoayyenue yranona Spokernes rmoxko3s 1 ruaparauseii ITieHa

2.3.3 MHAPOKCIIEHAR IPYIINA KK YHKUHOKALUIA

2.34 [oHATHE 0 NPEASALHBLIX ONHOATOMHKMX CIHPTAX

23.5 | XuMuveckue CBOMCTEA ITAHORA: BIAMMOACHCTBHE ¢ HATPHeM, OOPA3oBAHHE MPOCTRIX M CHOKMHX IPHPOR,
OKHCICHHE B anbjIeTHa

2.3.6 TTpHMCHCHNE YTAHOAA HA OCHODBE CBOMCTR

237 AJIKOPOIHIM, €0 MOCACACTBHS H NPCAVIPCAIACHHE

2.3.8 | Mnuepyy XaK MpeacTaBuTeIb MHOTOATOMHEX CIIHPTOR

239 KauecTBe HHAR PEAKUHA HA MHOTOATOMHLIC CIHPTH

2.3.10 | INpHseHeHne rIHICPHHR

23.11 | dcuon

2.3.12 | Ou3RvMecKHe M XHMHYCCKHE CBONCTRA (henon

23.13 | Blaumuoe RAHSHEE 3TOMOB B MONEKYE heHoMa: BIauMoIeiCTBIE ¢ MMAPOKCH/ION HATPHA K a30THOH KHCAOTOH

2.3.14 | MpumeHenie GCHORA HA OCHOBE CBOHCTE

2.3.15 | Anpaersast

2.3.16 | MNonarne o anbrerniax

2.3.17 | AnnRersiHas rpynna Kak GyHKUHOHLABHAR




23.18

QopMansAeriil M €ro  CBONCTBA: OKHCACHHC B COOTBETCTBYIOULYIO KHCOTY, BOCCTRHOBICHHE B
COOTBETCTBYIOLIHIL CIMPT

23.19

[ToayticHKe ANLACTHIOR OKHCACHKEM COOTECTCTRYIOIHX CIHPTOR

23.20

[pumerenne GopMATLICTHIAR HE OCHOBE ero CBONCTR

2321

Kapbononnie kHcao

232

[Tonarie o xkaplOHOBKX KHCIIOTAX

2323

KapSoxcHibHan rpynna kax GyHxunoHansHas

2.3.24

CoMonorudeckuil paa npefeNbHbIX OAHOOCHOBHIMX KApOOHOBRX KHC/IOT

2.3.25

Moayuenue KapdOHOBLIX KHCAOT OKHCACHHEM ATbICTHAOR

2.3.26

XuMuveckne CROficTBa YKCycHOM KHCAOTHI: O0uGMe CBOMCTBA © MHHCPAABMLIMH KMC/AOTAMH M PeaKUMA
srepHbHKatmi

2.327

TMpumeneHne YKCYCHOMN XHCAOTE H3 OCHOBE CBOFICTE

2.3.28

BICLIHE KUPHLE KHCTOTHL KA NPHMEPE NATEMHTHHOBOR I CTEAPHHOBOM

2.3.29

CaonHsie 3PUpH 1 XKHPH

2.3.30

Toayuenne cnomusiX 3upos peakumcii yepHduKaim

2.3.31

CnokHbie 3bUpI B IPUPOIES, HX IHAYEHHE

2.3.31

[Mpumenenie cnoxusx hupos Ha OCHOBE CBOMCTE

2.3.32

HHpH KaK CHOKHEC IGUDIM

2.3.33

Kaaccuduxauus xupos

2.3.34

Xumusecxise CBOHCTBA KHPOB: MIPOING H FTHAPHPOBRHMS IWHIKHX KHPOB

2.3.35

[MpumeneHre XHUPOE HA OCHOBE CBOAICTR

2.3.36

Muina

2.3.37

Yraepoam

2338

Yraceoas, HX K1accH(OMKALMA: MOHOCAXapHAM (raoko3a, PPyKTOIa), Mcaxapis (caxapo3a) # noAHCaxapHab
(KpaxaMa/ ¥ HeUToN0sa)

23.39

I'moxosa — ewiecTso ¢ apoficrresnoii GyHkumei ~ AnbacrHaoCnHpT

2340

XHMHUCCKHE CBONCTBA NTIOKO3H: OKHCACHHE B IMIOKOHOBYIO KHCJIOTY, BOCCTAHOBICHHE B COPOMT, CIMPTOBOE
Opoxenne

2341

IIpHMEeHeHNE IMIOKOIE HA OCHORE CBOHCTR

2.3.42

3HaUCHIE VIICBOA0E B RHBOKH IPHPOE W KHIHH TEJIOBEKA

2343

TonaTHe O peaKkIMAX NOAMKOHJICHCAUMH W THADONHIZ HA NPHMEPE B3anMonpespamenuil: raoxkosa —
noJBCaAXapia

JlaboparopHas pabora Ne 7 KauecTseHHME PeaKUMM KHCIOPOA COACPXAUMX COCAMHENHNA: CHMPTOB, WILAErHAOB W
xapGoHOBLIX KHCIOT,

Jlaboparopras paGora Ne 8 JloxazarenscTso HENpPeIeALHOrO XapPaKTepa AMAKOIO xupa. BiawMoaciictewe rmoxosu u
caxapoisl ¢ rigpoxcuaom meam(ll). KayecTseHHas peaKiitn Ha KpaxmaL.




CamocToarensias pabora Me 10
Pewenne pacyeTHsIX a4 no reme « KncaopoacoacpRaiie opraHiiecke COeIMHCHHAY

Monrotosxa pedeparon, coolmennit: «[renxoobpasyromme Macna. 3aMena AHPOB B TCXHHKC HCIHIUICBBIM CBIPbEM.
CHHTCTHYECKHC MOIOUIME CpeacTea. Monouxoxucaoe Gpowense raoxoss. Kucnomonounsie npoayktsl. Hutposauue
uenmonodst. [upokcimiHy,

Cozzanme npeseHTaumii, npoexros: «MeTHnoRMA COMPT M €r0 HCNONALIOBRHHEC B KAYCCTBE XHMMYECKOTO CHPBLSR.
TOKCHYHOCT: METaHOMA ¥ MpaBw YexHukn GesonacHocTH mpi palore ¢ HAM. DTWICHMAMKONL W €10 NPHMCHEHHE.
TOKCHYHOCTS ITHACHIAHKONA R MPaBHAA TeXuuKi (e30nacHOCTH npit paboTe ¢ HHMY.

Cocrasnenne cxem, Tabam:

Toayuenie deHoNa W3 NPOAYKTOB KOKCOXHMIMECKOMD NPpOMIBOACTEa i w3 Gewsona,

Momsxonsencauns Gopmansiernas ¢ genonom B PerorodopManbacrinanyo cmony. Aucrannaeri, Ionstie 0 xeToHax
Ha npusepe aueTona, TpuMeHeNHe aUCTONA B TCXHHKE H MPOMBIIICHHOCTH,

MuorooSpasue xapGOHOBEIX KHCOT (IUABEACBAR KHCIOTE XKAK JIBYXOCHOBHA, @KPHIOBAA KHMCAOTA KaK HCNpejeNbHas,
GeH30HHAA KHCIOTA KK apOMATHYECKAR),

Bueayauropras pabora ¢ DYM:
«Crnnprin, «Aasaernasy, «Kapbosossie kucnotein, «Croxubie 3Gupst ¥ KUPbLY
Tessa 2.4, Cofepanne yieGHOrO Matepnaia
24.1 AMHHB
AsoTcozepaauie 24.2 [lonsTie ol amuHax
OPrRaEFIcKnS 243 AnudaTHICCKHE AMHIHBL, HX KNACCHOHKAUMA M HOMEHKIATYPA

coeamresns, Mommepid

244 AHMAKH, K4K OPraHyecKoe OCHOBAHHE

24.5 TMonywenne aHwimKa 13 HuTpoderiona

2,4.6 | IpuMcHenHe RHIINHA HA OCHOBC CBOIICTE

247 AMHHOKHCAOTH

248 | AMunokncaoT Kak amboreprbe AnDYHKUHOHATLHLIC OPrAHNYECKHE COCAHHEHNA

249 | XuMmiueckne cONCTRA AMHHOKHCIOT: BIZHMOACHCTBHE CO LIEIOYAMH, KHCTOTAMH H APYr ¢ ApYroM (pcaxkums

NONTHKOHACHCALINHK)
2.4.10 | INenrranas ceash 0 NONHOCITHAM
2.4.11 | IIpHmerenne SMIHHOKHCAOT Ha OCHOBE CBOIICTE
24.12 | benku

24.13 | Nepruunas, BTOPiIHA, TPeTHYHAS CTPYRTYPM Geaxos

2.4.14 | Ximuyeckue cooficTea Genkos: ropeHse, ICHATYPALHA, MAPOIH3, UBETHIE PCAKUHK

24.15 | Bronormyeckne dyuxumn Geaxos

2.4.16 | IMonumepw

24.17 | Beaku # nosmcaxapias Kax Guononiseps

24,18 | Inacrwaccul

2.4.19 | lNoayyenne noauMEPOR pLaKuHel NOAHMEPHIALHH H NONHKOH/ICHCAUHN

OK 1.
OK 2.
OK 3.
OK 4,
OK 5.
OK 6.




2.4.20 | TepMonaacTH4YHBIE i TCPMOPECAKTHBHBIC MIACTMACCH
2.4.21 | lpeacraguresn mIacTMAace

2.4.22 | Bonoxna, X KnaccHuxaLms

2.4.23 | lNonyuexue pojJOKOH

2.4.24 | Oraenspinie NpeACTABKTENH XHMIHECKHX RONOKOH

JlaBoparopHas pabora No 9 Kauectsenniuie peaxumuy a30TCOACPARLIIX COCAHHCHMI PelieHHe IXCIEPHMEHTATBHLIX 3a1a4
H2 MACHTHOHKANO OPraHIYECKHX COCAMHEHMIL. PacnonaBanie niacTMace i BONOKOH,

Camocroarensias pabora Ne 11
Coananue npesenTanmit, npoeKTon:
CAMHHOKANPOHOBaA kucaota. Kanpo Kak npeicTapiTes noaMaMHIHKX sonokon. Henonslosanue riiponusa Geaxos o
npoMuimieHHocTH. TMoamsuuwixnopua, noaxrerpadropariwien (Tedaos). DeHOAOPOPMAIBACTHAHBIC [UIACTMACCH.
Lennynoua. [pOMMILACHEOE NPOHIBOACTBO XHMHYECKHX BOJOKOHY,

Bueayawropras palora ¢ 3YM «AMHHB, AMHOKHCAOTRY

[MpomexyTounas arrecraumus

2 cemecmp —
oudp.zavem

Maxkcumaabiast ymedHas narpyska (scero)

171

Obs3areannan ayIuTopnas vuednas narpyska (scero)

114

M3 Hux npakTH4ecKnx 3ans il

16

Bueayauropuas camocroste/bnas pabora

57




3. YCJIOBHSA PEAJIM3AIIMH ITPOT'PAMMBI YYEBHOH JHCIHILINHBI
3.1, Jlas peammsanms nporpaMmbl YIeOHol IHCHNIINHLI HPEYCMOTPEHO:
KaGuner « Xumun», ocnameHusifi oGopynosansem:

= MOCANOYHBIC MCCTA N0 KOMHYCCTBY 00y aIOmMXCs:

- pabouee MECTO Npeno1aBaTes;

-y4eOHO-METOAMHECKHIT KOMIUIEKT AHCHMILIHNALL

- KOMIUIEKT yueOHO-Harnsaabx nocoduii: «Mojens aToMOB XHMHYECKHX ieMeHToB. Moaenn
MOJIEKYJ POCTHIX H CIOKHBIX BemecTs (mapocrepikuensie # Crioapra-bpurae6a). Konexuus
NPOCTHIX H CIOXKHBIX BEINECTBY;

- pazmunble popmet [Tepromueckoll cucrens: Xummueckux aementos JILU. Menaeneesa;

- 00pasibl MEHCPAIOB € HOHHOM KPHCTAUIHYECKON PELICTKON: KAIbUHTA, raTuTa,

- KOJUICKIHA METALIOB;

- KO/IEKITHS HEMETAIOB;

- KOJUICKUMH NPOAYKINH CHIRKATHOM npoMeiiennocty (crekna, gapdopa, pasmca, uemenra
PaINHUHBIX MAPOK H Ap.);

- MOJZIEJTH MOJIEKYJI TOMOJIOIOB H H30MCPOB OPraHHYECKHX COCAMHCHIH,

- xo/utekips obpaston nedry ¥ Hedrenpoaykros. Komexuusa «Kamennsii yrons # npoaykuus
KOKCOXHMHYECKOTO NPOH3BOACTBAY;

Texnnuueckue cpencrna oby4HcHus:
- HHTEPAKTHBHAS JIOCKA;
= IPOCKTOP;
- KOMIBIOTEP € JTHICH3HOHHBIM TPOrpaMMILIM obecTieuenneM;
- nabopatopHoe 0bopy10BaAHKE.

3.2. Hudopmanmonnoe odecnieuenne peaau3auui nporpaMmsi

3.2.1 Nevwarnnie w3janus:

1. Tabpuensn O.C. Xumus s npodeccuii u cnenransEocTell TEXHAYCCKOro npoduis: y4eOHuk
aag crya. CI1O. - M.: U1 «Axanemusy, 2012

3.2.2. DaexTponnbie H3IaHHA ()IEKTPOHHBIC PECYPCLI)

1. Xumuveckas snunxnoneans https://dic.academic.rw/dic.nsf/enc_chemistry

2. ManyiinosA.B., Poqroros B.W. Ocnossl xumin: yueOunk — Hosocubupek: daxynbrer
ecrecTBenHbIX Hayk HI'Y. [DnexTponnsit pecype]: [caifr]. — Daexrpon. aan. — Pexxum nocryna:
http://www.hemi.nsu.rw/ , - Xumua: Xumuaueckas sHIMKAoNens [Dnekrpousiii pecype]: [caliT]. —
DnexTpoH. AaH. — Pexum nocryna: hitp://www.x ru/enc dia/2/4

3.2.3. JlonoauuTe b HbIE HCTOMHHKN

1. Epoxun IO.M. Xumus juis npodeccuii i crieunalbHOCTelH TEXHHYECKOTO ¥ €CTeCTBEHHO-
Hay4Horo npoduneii: yyebunk wig crya. CITO — M.: UL «Axaaemus», 2017

2. Epoxun IO.M. Xunms: yyeGunx s crya. CI1O — M.: U «Axanemus», 2011

3. Epoxun FO.M. Xumus: 3agaun u ynpaxrenus: yyeb. nocobue as crya. CIO - M.: M1
«Axanemus», 2014



4. KOHTPOJTb H OLIEHKA PE3YJIbTATOB OCBOEHHSA YUEBHO#M AMCHMTLIMHBI

Pesynomamet obyvenus

R'pumepua OUEHKU

Memoowu ouenru

Firare: NOCACAOBATCABHO, Y¥TKO, CARINO, Veruwdt onpoc i ananes
Basnelizme xnomecone moReTH, ocxosinee sxond | oGocHOBAHAD 1 GCI01HBoNO NPEAAOACHHNX TONATHA DO
XHMIH, BIAHCADING BCIOCTSS, METPUANL, sanaraet yeebubifl Marepaan, aner | Wy eaesolt Tewe,
XUMIICCKYIO CHMBOAMKY OTHET B BOTHYECKOH HMuyussayamasifl onpoc.
NOCAEAOBITENBHOCTH C Ougchixa npaktiyecxux paor Ne 1-8
HCNOABIOBAHMEM NPHHATOR Ouetixa saGoparopamix pabar Ne 1-9
TEPMHHOROTHM, MOKAIMBACT Ouenxa caMOCTORTENBHEIX pabor
OOHHMEHHE CYUINOCTH
PACCMETPUSSEMLIX HOHATHI, ABACHUA
W 3AKOHOMEPHOCTEH, TeOpHit,
BIAMMOCHAZCH, YMEST BLUIEARTL
raasnae, CaMoCTORTC/IBHO
NOTBLPAINTL OTRET RORKPETHBIMM
npHMEpaMI, GaKTaMu;
CAMOCTORTCABHO AHLTIIHPYCT H
obobuwaer reopermeckitt MaTepun.
Yumers: Iposeskyrounas arrecrams

«JABATH ONPEACACHHE W ONEPHPONATE XHMHYCCKHMH
NONATHAMM,

= DOPMYTHPOBATE OCHOBLIC JAXOMI

= XOpaKTCPHI0BATE MNCMENTI! MAIBIX 1 GOBIIHX
NEPROJOD NO HX NOFOMEHHIO B NEPHOANICCKOA
cucreme JLH. Meraenecna

=X APAKTCPHIORTTH BUKHCALIING THIR XHMMUCCKHX
CoAICH M OTHOCHTCISHOCTL ITON THIONOrMK.
“DOPMY IHPOBATE OCHOBHLIE DONOXEHNR TCOPHH
ANEKTPOAMTHYECKOH ANCOOUHALHN H
XBPAXTCPRIONATS B CBETE ITOA TCOPUH CROFCTRY
CCHOBINIY KAACCOD HOOPIAHHSCCKHX Coeammesii.
~DOPUY IHPOIETH DCHOBHBIC NONOKCHU TEOPHMN
XHMMYECKOIO CTPOSHUA OPraHHucCKHX cocanmenui
M XapaKkTCpHIOBATL & caeTe 1ol Teopun ceoRcTea
OCHOBHEIX XAACCOB OPTANMYECKMX COSTHECHNA,
«XapaxTepHIOBaTh COCTAR, CTPOSHHES, CROACTEA,
NOAYEHHE W NPHMCHEHKE BRAHCHILMX MCTRANOD B
HEMETATAOH

=XapaxTepHI0BATL COCTAN, CTPOCHUE, CROHCTES,
NOAYIEHNE H NPHMCHCHHE BRKHEHILNX KNZCCOB
OPrANMYSCKHX BOUICCTS

-Henomaosars 8 yuebuoll u npodecenonaannoi
JEATEALHOCTH XHMIHECKHE TCPMUHE H CHMBOANKY,
=BLIDONHATE XUMUSECKHT INCOCPHAMEHT B NOANOM
COOTBCTCTBNM C Npanimsy GEI0NACHOCTH.
IMposoauTe caMoCTORTEALNMEH NOUCK XHMHHCCKOR
HIPOPMALNH € HCTIOALIOBAHNEM PEIIITHBIX
HETOSHMKOB (Bay9HO-NOMY ARPHX NI,
KoMnusOTepHE Gas uannux, pecypeos Harepuera);
~HCTIOAL30BITE KOMITLIOTEPHAIE TEXHONOMHI AR
obpaloTei H NCPEAUH XUMHMCCKOR HHGOPMALIHK 1
€C NPCACTARICHHA B PRUIAMHLIX GopMax

~PemaTs pacueTHMC 3RIA4H N0 XHMUICCKIM
GOpMYIAM 1 YPABHCHHAM.

“OMRCHATE XHMHSCCKIC KRACHHA, NPORCKOAAUING B
npupoae, GuTy KA NPOMIBOACTHC.

~ColusoNurs Mpaniaa IKON0IHHECKH NPEMOTHOND
NoneAEHKA B OKpyRmOuLcH cpeac.

~OUCHMBATE BAKANKE XHMHUCCKOTO 30rPAIBCHIA
OKPYRQIOLICH CPEAL 1A OPraRIIM SCI0BCKA H
APYTHE MHBBIC OPFAHMIMMLY,

~Cobmonars npaanma Gesonaciono ofpaueinm ¢
FOPIOSHMH H TORCHYHAMI BCIICCTBAMM,

mafoparopsias 0GOpYAORANHEM,

CEMOCTOATEALNG ARATHIHPYCT H
oboBuiaet Teoperyeckuit MaTcpuan,
PEIYALTATLI NPOBEIEHHBX
Habmoaenit 1 onpTos; caofonHo
YCTAHARTHBALT MOKTIPEAMETHRIC (Ha
OCHOBE PaHes NPRoGPETEHHEX
IHOHANA) R BHYTPHIIPEAMETHMS CBATN,
ysepenno i Gezomnbouno
NPUMEHACT HONYUCHILIC THAHNA B
PCHICHHH HOBLIX, PUHCS HE
BCTPCHABIINNCH 30804,

BLINONHACT paboTy B pausoiatLioi
NOCACAOBITCALHOCTH M IOAHOM
ofmese ¢ Geaycnosnuin
COOMOACHIEM NPABIL HAHON 1
ofusecreinoil GeaonacHocTH;
NOAYRALT PESYNLTaTH € 3a1aHHON
TOMHOCTLIO) A0IMYHO ONUCHIBET
NPOBEICHHBIC HAGMIOACHMA K
hopMyTHPYET BUBOAL. PALNORATLHO
WCNOALIYET Narnane nocobus,
COPABOYHEIE MATEPHANLY, YUCOHMK,
AONONHNTENLHYIO IHTEPATYPY,
NEPBOMCTOMHHKMN, NPHMENRET
YTOPAAOHCHHYIO CHCTEMY YCAORHBIX
obornamennil pH BEACHHM Janncei,
CONPOBOMAMOLIHX OTHET, HNCET
neobxoamme HagMKH paboTet
NPUGOPAMIL, YEPTEAAMH, CXCMAMH 1
rpaduranu, ConyTCTRYIUIHMH
oreeTy;

llponepxa wonenexTos nexil,
Yernmil onpoe

Ouenxa mpaxtusgeckux pador Mo 1-8
Ouesika naGopatoperex pabor Ne 1-9

Ouenxa camMocTORTCABHBIX palor




