%
i

Aenapravens obpazosanus u naykn Kocrpomexoii obaactu
Obaacruoe rocyapersennoe Hioukernoe npodeccnonainnoe ODPATOBATEALHOC YIPCATICHHE
«byitckuit vexunkym weaeinonopoanore rpancnopra Kocrposekoii obaactin

YTIBEPAJIEHO
npukazom jupexropa OFbIIOY
«b KT Kocrposmcekoit obaactus

Ne 39701 «25» asrvera 2020 roaa

PaGouan nporpamma yueonoii ancunminnn
OYJL11 «Xumusn»
MOArOTOBKH CACUHANHCTOB CPEJIHEro 3BCHA M0 CTICHHUANBHOCTH:

23.02.06 «Texnuueckas IKCNAYATALUNA TOABHKHOIO COCTABA KENCIHBIX J0pOr

Oa06peno na
NERAOTHYISCKOM COBCTE
[porokon Ne 6

or «18» wons 2020 r.

byii
2020

e——



E.B.Pymanuesa

Pacemorpeno na saceaamny 1K
O0IECOOPAIOBATEALHBIX AUCUHILTHE
[porokon Ne 11

or «10» wions 2020 r,

ATCAL UNKIOROI KOMHCCHH

Mpeag
o .f(‘mupnoaaM.B.

C

Cocrasureas (aBrop):

PaGovas nporpamma paspaboTana B COOTBCTCTBHM ¢
Tpedosannsmu OIOC cpeasero obuiero  obpazosarms,
NPCABABIAEMBIX K CTPYKTYPC. COACPKANMIO H PE3YILTATaM
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[PAMOTHOCTH B OOPA3OBATCABHLIC NPOIPAMMBL CPEAHETo
npoheccHonanbnoro  obpazoBanns  Ha  Oase  obuwero
obpazosanus  (nucbymo  Jlenapramenta roCy1aperBeHHOM
nonuTHKs 8 chepe NpodeccHoRANLHOI0 00pPAIOBAHNA |
onepesalomieil  noarotopky  kaapos  Munucrepersa
npocpemenns Pocenitcxoit deaepannn or 02.07.2019 r Ne
05-670) w pabGounm  yueOHBIM  IUIAHOM  TEXHHKYMA,
yrsepRIcHHEM _npukaton Ne 397 or 25.08.2020r
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1.INOACHUTEJIBHASA 3AIINCKA

O6meoOpazoBaTeIbHas yaeOHas JUCLUIIIINHA OV]I.11 «Xumus»
npeaHa3HaueHa i u3ydeHus  xumun B OI'BIIOY  «bylickuii TEXHUKYM
KEJIE3HOJIOPOKHOTO  TpaHcmopta KocTpoMmckodt obOmacTuy  (famee  TEXHUKYM),
peanu3yoIieM 00pa30BaTelIbHYI0 IPOTpaMMy CpPEIHEro oOIero oOpa3oBaHUs B
npeaenax OCBOCHHST OCHOBHOM TNpodeccHoHaIbHONM 00pa3oBaTeIbHOM IPOrpaMMBbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO 00mIer0o OOpa3OBaHMS TIPU TOATOTOBKE
CIIEUAIIUCTOB CPEJIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpenHero oOuniero
00pa3oBaHusl, MPEIBABISIEMbIX K CTPYKTYpE, COACPKAHUIO U PEe3yJbTaTaM OCBOCHUS
yueoHo aucuuminHbl OY /.11 «Xumus», B cooTBeTCTBUU C PexoMeHaanusMu 1o
OpraHu3allid  TOJYYEHHsS] CpeHero oOlero oOpa3oBaHMs B TpeieiaX OCBOCHUS
o0pa3oBaTeIbHBIX IIPOrpaMM CpeIHero IpodeccHoHalbHOrO oOpa3oBaHUs Ha Oasze

OCHOBHOTO  00mIero oOpa3oBaHus C ydeToM TpeOoBaHUM dbenepanbHbIX
roCyJapCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB M TOJY4aeMOW CHEIMaTbHOCTH
CpEeIHEro poeccuoHaIbHOTO oOpa3oBaHus (mucemo  [lemaptameHTa

roCyJapCTBEHHOM TIOJUTUKH B cdepe MOoAroToBKM pabouux xkaapo u IO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanne mporpammbel OY/[.11 «Xumus» HampaBieHO Ha JOCTHXKEHHUE
CIEIYIOUIMNX LeJIei:

1. dbopmupoBaHrue y OOydYalOIIMXCAd YMEHHS OLEHUBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa;
2. (dbopmHpoBaHrEe y 00yUYalOIMUXCS LETOCTHOTO MPEACTABICHUS O MUPE

U POJIM XMMHUH B CO3/IaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUPA;
YMEHUS OOBSICHATHh OOBEKTHI W TMPOIECCHl OKpYXKarolehd eHCTBUTEIbHOCTH:

IIPUPOAHOM, COLMAJIBHOW, KYJIBTYPHOU, TEXHUYECKON CPEIbl, — UCHOJIb3YS IS
ATOTO XUMUYECKUE 3HAHUS;
3. pa3BuTHE y OOy4YaromMXCAd YMEHUU pasznuyaTh (akThl U OLCHKH,

CpaBHMBaTh OLICHOYHBIE BBIBOJIbI, BUJIETh MX CBS3b C KPUTEPHUSIMH OLEHOK U
CBSA3b KPUTEPUEB C OIPEACICHHON CHUCTEMOH IEHHOCTEH, (GOpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npruoOpeTeHHE 00y4JarOIIMMUCS OmbITa pazHooOpazHon
JESTENIbHOCTH, TIO3HAHWS M CaMOTO3HAHMS; KIIIOYEBBIX HABBIKOB, HMEIOIINX
YHHUBEpCaJIbHOE 3HAUCHWE JUIS PA3IMYHBIX BHIOB JACSITEIHHOCTH (HABBIKOB
peuieHust TMpoOJieM, TPUHATHS PEIICHUM, TOMCKa, aHalin3a W 00paboTKu
uH(pOpMaITIH, KOMMYHHUKATHBHBIX HaBBIKOB, HAaBBIKOB U3MEpEHU,
COTPYIHUYECTBA, 6e30macHoOro oOpalieHus C
BEIIECTBAMH B MTOBCEIHEBHOM JKU3HH).

B pabouyio mnporpamMmy = BKIIOYEHO  COJAEpKaHHME,  HANpaBJIEHHOE  Ha
dbopMupoBaHHE Yy  CTYJIEHTOB KOMIETEHLWN, HEOOXOAMMBIX HJisi KauyeCTBEHHOTO
ocBoenust OIIOIl CIIO na 6a3e ocHOBHOro oOmHIeEro 0Opa3oBaHUs C TOJTYYEHHEM
cpenHero o6miero oOpa3oBaHUs; MPOrpaMMBbl MOATOTOBKH  CHEIHAIKMCTOB CPEAHETO
3BeHa (IITICC3).



2.0BIIIASI XAPAKTEPUCTUKA YUYEBHOU JUCHUILJIMHBI OY .11
«XHUMMUS»

XuMHUsT — 3TO HayKa O BEHIECTBAX, MX COCTABE W CTPOEHUHU, CBOWMCTBAX U
NPEBPALICHUAX, 3HAYCHUM XHUMHUYECKUX BEIIECTB, MaTE€pUajJoB U IPOLIECCOB B
IPAKTHYECKOMN AEATEIbHOCTU YEIOBEKA.

Conepxanue obiieoOpa3zoBatenbHOM yueOHOM aucnumuinabl OV .11« Xumus»
HaIpaBJICHO Ha YCBOCHUE OOYYAIONIMMUCA  OCHOBHBIX IMOHSTHUM, 3aKOHOB M TEOPHUIA
XUMHH;, OBJQJCHHE YMEHHUSMHU HAOMI0JaTh XHMHYECKHWE SBICHUS, MPOBOAUTH
XUMHUYECKUN IKCIEPUMEHT, MPOU3BOAUTH PAacyeThl HA OCHOBE XMUMHUYECKHX (OpMyI
BEILIECTB U YPABHEHUM XMUMHUYECKUX PEAKIIUM.

B nponecce uzydeHUs XMMHUHM y OOYYAlOLIMXCS Pa3BUBAIOTCSA IMO3HABATEJbHbBIC
MHTEPEChl W HWHTEJUIEKTYaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIBHOM
NpUOOPETEHUN 3HAHUM MO XMMHHM B COOTBETCTBHM C BO3HHUKAIOLIMMHU >KU3HEHHBIMU
npoOsieMaMy, BOCHIMTHIBAETCS O€peKHOE OTHOIIEHUS K MPUPOAE, IOHUMAHUE
3JI0pOBOr0 00pa3za KHU3HH, HEOOXOIMMOCTHU MNPEAYNPEKIACHUS SIBICHUHM, HAHOCSIIUX
Bpel 3I0pPOBBI0O M OKpyawlien cpene. OHM OCBaWBarOT IPUEMBI TI'PAMOTHOIO,
0€30MacCHOr0 UCHOJIb30BAaHUS XMMHUECKUX BEIIECTB U MaTE€pUaJOB, NPUMEHSEMBIX B
OBITY, CEJIbCKOM XO03sicTBE W Ha mpousBojcTBe. DdopmupoBaHHE KOMIETEHIMH
(uHAHCOBON I'PaMOTHOCTH.

[Ipyu  CcTpyKTypupOBaHUM  COAEpKaHHUS  00IIe0Opa3oBaTeIbHOM  y4eOHOU
OUCUUIUIMHBL ~ JJI1 TEXHUKyMa, YYUThIBalach  OOBEKTUBHAs  PEalbHOCTh —
HEOOJIBIION O00BEM YACOB, OTHYLIEHHbIX Ha W3YYEHUE XHUMHH M CTPEMJICHUE
MaKCUMaJlbHO COOTBETCTBOBaTh HJAESIM  pa3BuBaromiero oOyudenus. [loaTomy
TEOPETHYECKHE  BOMPOCHI ~ MAKCHUMaJIbHO CMELIEHbl K  Hayaly  U3Yy4YeHUs
JUCUUIUIMHBL, € TeM,  4YTOObl  mocienyromuid  (akTHUYEeCKUil MaTepual
paccMaTpHUBasICs Ha OCHOBE N3YYEHHBIX TEOPUH.

Peanu3zanus 1eAyKTHBHOTO MOAX0/1a K U3YYEHHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKUX ONepaluil MbIIUICHUS, KaK aHaJIW3 U CHUHTE3, 0000IIeHue U
KOHKPETHU3alsl, CPAaBHEHUE U aHAJIOTHsI, CUCTEMaTH3alus 1 Kiaccudukarus.

Nzyuenne quctiuminabl OV /111 «XuMus» B TEXHUKyME, HIMEET CBOM OCOOCHHOCTH
B 3aBUCHUMOCTH OT npoduis npodeccuoHaIbHOro 00pa3oBaHUs. DTO BbIpaXkaeTcs B
CoJiep)KaHUU 00y4YeHHsI, KOJIMYECTBE YacOB, BBIACISIEMBIX HA H3yUYEHHE OTIEJIbHBIX
TEM MpOrpaMMbl, ITyOWHE HMX OCBOEHHS OOyYaroUMMHUCSA B OOBEME U XapakTepe
MPaKTUYECKUX 3aHATUH, BUJAX BHEAYAUTOPHOU CaMOCTOSITEIbHON pabOThl CTYJIEHTOB.
dopMupoBaHUE KOMIETEHIIMU (UHAHCOBON TPaMOTHOCTH.

I[Ipu  ocBoeHumn crnermanbHocT 23.02.06. «TexHuueckass HSKCIUTyaTalus
MOJABUKHOTO COCTaBa KEJIE3HBIX JOPOT» TEXHUYECKOTo Npoduisi mpodeccHoHaTbHOTO
oOpa3oBaHMsl XuUMHUs u3ydaeTcss Oozee yrayOjneHO Kak mpoduibHas Yy4yeOHas
JUCLUIUIMHA.

Crnennduka u3ydeHUST XUMHH TP OBIaJeHuu crenuaibHocThio  23.02.06.
«TexHnyeckass 3KCIUTyaTalysl MOJBHIKHOIO COCTaBa JKEJIE3HBIX JOPOI» OTpakKeHa B
Kaxaon Teme pasgena «ConepkaHue y4yeOHOM JUCUUIUIMHBD) B PyOpHKe
«IIpodunbHbie 1 MpodhecCnoHATBbHO 3HAUUMBbIE 3JIEMEHTHI COACPKAHUS.



OTOT KOMIIOHEHT pealu3yeTrcsi MpU HHIUBUAYAIBHOM CaMOCTOSITEIbHOM
paboTe oOyuarommxcsi (HamucaHuu pedeparoB, IMOJATOTOBKE COOOIICHUH, 3alluTe
IIPOEKTOB), B Mpoliecce yUeOHOM NESITeNIbHOCTH TMOJ] PYKOBOACTBOM IpENoaaBaTelis
(BBIMIOJTHEHUM ~ XUMHMYECKOTO JKCIEpUMEHTa —  JIa0OpaTOPHBIX  ONBITOB U
NPAKTUYECKUX pPabOT, PEUICHUU MPAKTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 U T.
).

B mpouecce wu3ydeHUss XMMHUM ~TEOPETUYECKHUE CBEJEHUS  JIOMOJHSIOTCA
JEMOHCTPAIUSMH, JIA0OPATOPHBIMA ~ OMBITAMH W TMPAKTUYECKUMH  3aHSITHIMHU.
3HAYUTEILHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKclepuMeHTy. OH OTKpbIBaeT
BO3MOYKHOCTh (POPMHUPOBATH y OOYYAIONMIUXCS CIECIHAIBHBIE TMPEIMETHBIC yMEHUS:
paboTaThb C BEIICCTBAMH, BBIMOJIHATH TMPOCTHIE XMUMHYCCKHUE OIBITHL, YYUTh
0e30macHOMY W JKOJOTMYECKH TIpPaMOTHOMY  OOpalleHUI0 € BEIECTBAMH,
MarepualiaMy U mpolieccamu B ObITY U Ha POU3BOJICTBE.

Jlist  opraHu3aliii  BHEAYJUTOPHOM CaMOCTOSITENBHOM paboThl  CTYACHTOB,
oBJaJeBalOIIMX cuenuanbHOCThI0 23.02.06. « TexHuueckas SKCIUTyaTalus MOABUKHOTO
cocTaBa »JKEJE3HBIX JIOPOr», TPEACTaBIeH MepeueHb pedepaToB  (IOKIAN0B),
WHJIUBUTyJIbHBIX TIPOEKTOB.

B mpounecce uzyuenus mgucturuimabl OY .11 «Xumus» BakHo ¢GopMHpPOBATH
MHDOPMAIMOHHYIO KOMIIETEHTHOCTh OOywaromuxcs. I[losromy mipu opraHuszanuu
CaMOCTOSATENbHON paboThl HEOOXOJUMO AaKIIEHTHUPOBATh BHUMAHUE O0YUYaIOIMIUXCS Ha
noucke uHGoOpMaIMy B CpeicTBaX MaccMenua, lurepHere, y4eOHOM M CrelUaIbHOU
JUTEpaType C COOTBETCTBYIOIIUM O(OPMIICHHUEM U MPEICTABICHUEM PE3YIbTATOB.

N3yuenne oOmeoOpazoBarenbHO yueOHOM mucuumuinabl OV I1.11«Xumus»
3aBepllaeTcd MOoABEJECHUEM HUTOroB B QopMe auddepeHurpoBaHHOTO 3ayeTa B
paMKax MPOMEXKYTOUHOM arTecTalnu CTyIeHTOB B mpouecce ocBoeHus OIIOII
CIIO c nmonydenuem cpennero ooduero oopaszosanus (ITIICC3.)

3.MECTO YYEBHOH JUCIUIIJINHBI B YYEFHOM ILIJTAHE

VYuebnas mucnumimHa OVY/[.11 «Xumusy sBiasercss y4eOHBIM MPEIMETOM IO
BBIOOpY M3 00s3aTenbHON mpeameTHot obnactu  «EcrectBennbie Haykm» OI'OC
cpenHero o61ero oopa3oBaHUS.

B rtexnukyme  yueOHas  guctumumHa OVY].11 «Xumusa»  uszydaercs B
obmeobpazoBarensHoM 1ukie yaeOnoro OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs C MOJy4YeHHEM cpeaHero oomiero oopazosanus (IITICC3).

B yue6nbix mnanax IIICC3 mecto yuebnoit auctummnabl OY /.11 «Xumus» — B
cocTtaBe 001Ie00pa30BaTEIbHBIX YUE€OHBIX AUCHUIUIMH MO BBIOOPY, (hOPMUPYEMBIX U3
00s13aTeNbHBIX MpeaMeTHbIX obsacteit MI'OC cpegnero obmiero oOpa3zoBaHUs, s
cienmanbHocT  23.02.06. «TexHuyeckass 5SKcrutyaranus IOJBMKHOTO — COCTaBa
KEJIE3HBIX JOPOTr» TEXHUUYECKOTO Mpodus mpodecCuoHabHOTO0 00pa3oBaHusl.

4.PE3YJIBTATHI OCBOEHUS YYEFHON JUCOUIIJINHBI
OcBoeHue coaep KaHUs y4aeOHOMU auctuinael - OYV]L11  «Xumusy,
obecrieunBaeT JOCTIKEHUE CTYyICHTAMH CIEAYIOINX Pe3yabTATOB:
JIUYHOCHHBIX:



- YYBCTBO TOPJIOCTHM W YBAXKEHUSI K HMCTOPUU U JIOCTHIKEHHSIM OTEYECTBEHHOM
XUMUYECKON HayKH; XUMHUYECKM TpPaMOTHOE TIOBEACHHE B MpodecCHOHATBHON
JESITEIBHOCTU U B OBITY NMPU OOpAlIEHUU ¢ XUMUYECKUMU BEIIECTBAMU, MaTepraIaMu U
IPOLIECCAMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa30BaHUS M TMOBBIICHUS KBAIM(PUKAIUKA B
n30paHHOM Tpo(deCcCHOHATBLHON AEATENBbHOCTY M OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE HCHOJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XUMHYECKOW HAyKU U
XUMUYECKUX TEXHOJOTHM i1 TOBBIIIEHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOIO
pa3BUTHUS B BEIOpaHHOU IPO(ECCUOHATBHOM eI TEIbHOCTH;

MemanpeoMemHuix :

- WCIOJB30BAHUE  PA3JIUYHBIX BHUJOB IMO3HABATEIIBHOM  JEITEIBHOCTH W
OCHOBHBIX MHTEJUICKTYaAJIbHBIX oOmepaluil (MOCTAaHOBKMU 3aaauu, (HOopMyIupoBaHUs
TUIOTE3, aHajdu3a M CHUHTE3a, CPaBHEHHUs, O0O0OIIEHHUs, CUCTEeMaTHU3alluU, BBISBICHUS
MIPUYMHHO-CJIEJICTBEHHBIX CBSI3€H, MOUCKA aHAJOTOB, (OPMYJIUPOBAHUS BHIBOJIOB) JIJIS
pelIeHrs TOCTaBICHHOW 3aJayd, MPUMEHEHUE OCHOBHBIX METOAOB TO3HAHUS
(HaOmro/ieHUs, HAYYHOTO DOKCIEPUMEHTa) Ui HW3Y4YEHHUS Ppa3IMYHbIX CTOPOH
XUMUYECKUX OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIMMOCTh
CTaJIKUBATHCS B MpodeccuoHaIbHOM cdepe;

- HCMOJIb30BAaHHUE PA3JIMYHBIX MCTOYHMKOB [IJII TMOJYYEHHUS] XUMHUYECKOU
nHpopMaluu, yYMEHHE OLEHHUTh €€ JOCTOBEPHOCTh Jii JOCTHXKEHUS XOPOIINX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemmuulx:

- cOpMUPOBAHHOCTb TPEACTABIEHUM O MeCT€ XHUMUU B COBPEMEHHOM
Hay4YHOUM KapTHMHE MHUpa; MOHUMAHHE POJIU XUMHUU B (OPMHUPOBAHUU KpPyro3opa Hu
(yHKITMOHATHLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PEIICHUs MPAKTUYECKUX 3aJ1ay;

- BJIQJICHUE OCHOBOIOJIATAIONIMMU XUMHUYECKUMH TIOHSATUSIMH, TEOPHUIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU; YBEPEHHOE  MOJIb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMHU METOJIaMH HAyYHOrO0 TO3HAHHMS, HCIOJIb3YEMBIMU B
XUMUU: HaONIOJCHUEM, OINHMCAHHEM, H3MEPEHUEM, OKCIIEPUMEHTOM; yMEHUE
00pabaTbiBaTh, OOBICHATH PE3YNbTATHl MPOBEACHHBIX OINBITOB W JENaTh BBIBOJIBI,
TOTOBHOCTH U CIOCOOHOCTh TMPUMEHATH METOJbl TO3HAHUA TIPU PEHICHUHU
MPAKTUYECKUX 3a/aY;

- cOpMUPOBAaHHOCTL  yMEHHsS  JaBaTh  KOJMYECTBEHHbIE  OIEHKH U
MIPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

- BJIQJICHUE TIPaBUJIaMU TEXHUKU OE30TMACHOCTH MPU UCTIOI30BAHUU XUMHUUYECKUX
BEIIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMU MO OTHOIICHHID K XHUMHUYECKOU
uH(DOpMaIUH, OTy4aeMOr U3 Pa3HBIX HCTOYHUKOB;

- ChOPMHUPOBAHHOCTh  CHCTEMBl  3HAaHMM 00  OOMMX  XUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;



- c(OPMHUPOBAHHOCTb YMEHHUH HCCIENOBaTh CBOMCTBA HEOPTaHUYECKUX H
OpPraHUYECKHUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKLnii, MPOTHO3UPOBATh BO3MOXXHOCTh UX OCYILECTBIICHUS;

- BJAJCHHEC YMEHMSAMHU BBIJBUraTh THUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe,
CTPOCHHH BEIIECTBA W  OCHOBHBIX XHMMHMYECKHMX 3aKOHAX, IPOBEPATh  HUX
HKCIIEPUMEHTAIIBHO, (POPMYIIUPYS LIETb UCCIEA0BAHNUS;

- BJAJCHHE METOJAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHHUA M  IIPOBEICHMUS
XUMHUYECKUX OKCIIEPUMEHTOB C COOJIIOJICHUEM TpaBui  0e30macHOil  paboThI
C BeIIeCTBaMU M JTaOOpaTOpHBIM 00OpYyJIOBaHUEM; CPOPMHUPOBAHHOCTh YMEHHUU
ONMCaHMs, AHAJIN3a U OLEHKH JIOCTOBEPHOCTH MOJIYYEHHOTO pE3yJIbTaTa;

- ¢(hOpMUPOBAHHOCTh YMEHUN MPOTHO3UPOBATH, AHATM3UPOBATH M OLEHUBATH C
MO3ULHUNA 3KOJOTMYECKON O€30MacHOCTH IMOCHEACTBUS OBITOBOM M MPOU3BOJACTBEHHOMN
NeATEeIbHOCTU YeJIOBEKa, CBA3aHHOM ¢ IepepabOoTKOM BEIIECTB.

CryneHT, OCBOMBIIMIM 00pa3oBaTelIbHYyI0 MporpamMmy, JOJDKEH o001anaTh
CJIEIYIOLMMHU KOMIIETCHIIMSIMU:

OK 1. IloHuMarh CyHIHOCTh M COLUMAJIbHYIO 3HAYMMOCTh CBOEW Oyayuieit
npodeccu, MPOSBISITH K HEW YCTOMUYNBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOUPATh TUIIOBBIE METObI
U CIocOOBbI BBINOJHEHUS NMPO(EeCCHOHATIBHBIX 3a]a4, OLEHUBAaTh UX 3()(PEKTUBHOCTD U
Ka4eCTBO.

OK 3. IIpyHuMaTh penieHrs B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYyalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh TOUCK M UCIOJIb30BaHUE HMHPOPMALIUHU, HEOOXOIUMOM ISt
(¢ (PEKTUBHOTO BBIMOIHEHUS MNPOPECCHOHAIBHBIX 3aJa4, MNpOo(EeCCHOHATBLHOIO U
JUYHOCTHOTO Pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHUH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. PaGoTaTts B KOJJIEKTHBE U KOMaHJe, 3QPEKTUBHO 00IMIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bparb Ha cebs OTBETCTBEHHOCTh 3a paldOTy HWICHOB KOMAaHJbI
(TMOAYMHEHHBIX), pe3yJIbTaT BHIIOJIHEHUS 3aJaHUi.

OK 8. CamocTosTenbHO ONpenessiTh 3a1a4i MpoPEecCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHUS, 3aHUMATbCSd CaMOOOpa30BaHMEM, OCO3HAHHO IIJIAHUPOBATH IOBBIIIEHUE
KBaJTU(UKAIIUN.

OK 9. OpueHtupoBarbCi B YCJIOBUSX YacTOM CMEHBI TEXHOJIOTUHA B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 11. Hcnonws3zoBarh 3HaHUS NO (PUHAHCOBOW T'PAMOTHOCTH, IUIAHUPOBATh
MPEANPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccuoHanbHO chepe B (denepanbHbIX
rocyJapCTBEHHBIX OOpa30BaTENbHBIX  CTaHAAPTaX CpPEIHEro MNpodecCHOHaTbHOTO
obpazoBanus (nanee — @I'OC CIIO).

5.COJEP)KAHUE U CTPYKTYPA YYEBHOMN
JANCIUITIINHBI
5.1.Conep:kanue y4eOHOM TUCHUNINHBI



Beenenne

Hayynble MeTOnbl T1O3HAaHWS BEIIECTB M XUMUYECKUX sBICHUH. Poib
AKCIIEPUMEHTA U TEOPUU B XUMUU. MOJEIMPOBaHNE XUMHUUECKUX MTPOLIECCOB. 3HAUEHUE
XUMHUU 0OpU  OCBOeHUM crnenuaibHOCTH 23.02.06. «TexHuueckas HSKCILTyaTarus
MOJIBMXKHOTO COCTaBa KEJIE3HBIX J0POr» TEXHUUYECKOro mpoduiis mpodeccuoHaaIbHOTo
oOpa3oBaHUs.

OO01mast ¥ HeOpraHu4ecKass XuMHus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHBIE mMOHATHS XuUMHH. BemectBo. Atom. Monekyna. XuUMHYECKUI
sanemeHT. Aimotponus. IlpocTeie U clnokHbie BemlecTBa. KadecTBEHHBIM W
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKUE 3HAKU u bopMyIIBL.
OTHOCHUTENbHBIE aTOMHAsi M MOJIEKYJIsipHasi Macchl. KoamdecTBo BellecTna.

OcHoBHbIE 3aKOHBI XUMHUH. CTEXUOMETpHS. 3aKOH COXPAaHECHUSI MACChl BELIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTrajipo U
CJIEACTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXOXKJIEHHE OTHOCHUTEIIBHOW MOJIEKYJISIPHOW MAacCChl,
ONpEICJICHHE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX 3JIEMEHTOB.

Mopenu MOJEKYJ TMPOCTBIX W CJOXKHBIX BEHIECTB (IIIAPOCTEP)KHEBBIE U
CrroapTta—Dbpurieba).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIB.

Mopenb MOISIpHOTO 00beMa ra3oB.

Annotponus gocdopa, KHCI0poja, 0JIoBa.

Ilpogunvuvie u npogeccuonanvno 3Hauumvie 3I1EMEHMbL COOEPHCAHUAL.
AnnoTtpornHbie MoAU(UKAIMK yIiieposa (anMas, rpadurt), Kuciaopoaa (KUCIOPOI, 030H),
oJsioBa (cepoe u 6enoe 0710B0). [loHATHE 0 XUMHYECKON TEXHOJOTUH, OMOTEXHOJOTHH U
HaHOTEXHOJIOTUHU.

IHepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
3jieMeHTOB /I.MU.MeHaeseeBa U cTpOeHHe aTOMA

ITepunoanueckuit 3axkoH J[.M.MenneneeBa. Otkpeituie JI. WM. MenaeneeBbiM
ITepuoauyeckoro 3akona. [lepunonuueckuii 3akoH B popmynuporke J[. 1. Mennaeneera.

[Tepuoauueckas TabnuIa XMMUYECKUX JIEMEHTOB — rpaduueckoe oToOpakeHue
nepuogndeckoro 3akoHa. CTpykTypa MEpHOIMYECKON TaOJWIbl: MEepUoabl (MaJible U
0oJIbIlIKE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crpoenne atoma u Ilepuommveckmii 3axkon JI. U. MengeneeBa. AtoMm —
clokHas yactuna. Aapo (IpOTOHBI W HEUTPOHBI) W DJIEKTPOHHAs 000JIOYKA.
N3oronel. CTpoeHue SJIEKTPOHHBIX O00J0YEK aTOMOB JJIEMEHTOB MajbIX MEPHOIOB.
OCOOEHHOCTH  CTPOCHHS DJJICKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB OOJIBIIHMX
epruoAoB (TmepexoaHbix anemMeHToB). [lonsaTue 006 opOurtansax. s-, p- u d-opOuTam.
DneKTpoHHBIE KOH(UTYypali aTOMOB XHMHUYECKHX DJIEMEHTOB.
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CoBpemeHHas dbopMyIpoBKa ITepuoguueckoro 3aKOHa. 3HavyeHue
Ilepuonuueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XUMHYECKUX D3JIEMEHTOB Jl.
N. MenpeneeBa mjid pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KaPTUHBI MUPA.

Jemoncmpayuu

Paznuunsie opmbr [lepuoanueckoil cuctemMbl XuMudeckux anemeHToB JI. U.
Menneneesna.

Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuoanueckoil CUCTEMBI.

DJeKTpU3alus Tel U UX B3aUMO/ICUCTBUE.

JlabopamopHnuwlit onvim

1. MopenupoBanue IIOCTPOCHUA Ilepnognueckon TaOJIULIBI
XUMHUYECKUX JJIEMEHTOB.

Ilpopunvuvie u npogeccuonanvho 3HauUUMbBIE IIEMEHMbL  COOEPHCAHUAL.
PagnoaktuBHOCTh. McCmonb30BaHWE pAaIMOAKTHUBHBIX H30TOMOB B TEXHUYECKUX
ueysix. PEHTreHOBCKOE H3JIydeHUE U €r0 MCIIOJIb30BAHUE B TEXHUKE U MEIUIIMHE.
MogenupoBaHue Kak METOJ IIPOrHO3UPOBAHUSI CUTYyallMU Ha IPOU3BOJICTBE.

Crtpoenue BemecTrBa

HNonnas xummnyeckasi cBsi3b. KaTnonsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTare
mpoiiecca OKHCIEeHHMs. AHUOHBI, HX 0Opa3oBaHHE U3 aTOMOB B pe3yJibTare
rpolecca BOCCTaHOBJICHUA. VIOHHAs CBSA3b Kak CBsI3b MEXKJY KaTUOHAMU U aHUOHAMU
3a CUET dJIEKTpocTaTHdeckoro mnputskeHus. Kiaccudukanus HOHOB: IO COCTaBy,
3HaKy 3apsijia, HAIWYUIO THAPATHOW 000s109KU. IOHHBIE KPUCTAUIMUECKHE PEIIETKH.
CBOMCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBanenTtHass xumuueckass cBsi3b. Mexanu3sM o0Opa3oBaHHsI KOBAJIEHTHOM
cBsi3u  (OOMEHHBII M JOHOPHO-AaKIENTOPHBIN). DIIEKTPOOTPULATEIIBHOCT.
KoBanienTHbIE TONSIpHAs U HEMOJsIpHAs CBsI3U. KpaTHOCTh KOBAJICHTHOM CBS3H.
MonekynsipHble ¥ aTOMHBIE KpUCTaUIMYECKuEe pemeTku. CBONCTBA BEIIECTB C
MOJICKYJISIPHBIMA M @aTOMHBIMHU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Mera/uinyeckasi  ¢BsI3b. MeTauMyeckas KpHUCTaJUIMYECKas pelerka |
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAIIJIOB.

ArperaTtHbie COCTOSIHHSI BelIeCTB M BOJAOPOJHAS CBA3b. TBepaoe, KUIKOE U
razoo0pa3Hoe cocTosiHus BemecTB. llepexon BemecTBa W3 OJHOTO arperaTHoro
COCTOSIHMA B Ipyroe. BogopoaHas CBs3b.

Yucrele BemecrBa M cMecd. [loHsatue o cmecu BemiecTtB. ['OMOreHHemlie u
reTeporenHbie cMecu. CocTaB cMeceil: oObeMHass M MaccoBasi JIOJIM KOMITIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

Jucnepcubie cucrembl. [loHstue o aucnepcHoit cucreme. JucnepcHas ¢aza u
nucriepcuonHas cpena. Knmaccudukanus nqucnepcHbix cucteM. [ToHSITHE 0 KOJUIOUTHBIX
CUCTEMAX.

Hemoncmpauuu

Mojenb KpUCTAUIMYECKOW PELIETKH XJIOPUAA HATPHSL.

OO0pa3iel MUHEPAJIOB C HOHHOM KPUCTAIUTHYECKOMN PEIIeTKON: KaJIbIIUTA, TAIUTA.

Mopenu KpUCTAUTHYECKUX PEIIETOK «CYXOTOo Jbaay (WM iona), anmasa, rpadura
(wnu kBapua).

[Tpubopsl HA KUJKUX KpUCTaJLIaX.
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OOpasupl pa3nUyYHBIX JUCHEPCHBIX CUCTEM: AMYJIbCHH, CYCHEH3UH, a’po30JieH,
resjen U 30J1eH.

Koaryssius.

Cunepesuc.

Oddexr Tunnpans.

Jlabopamopnvie onvimuol

1. IlpuroroBieHue CyClieH3UN KapOoHaTa KaJlbliUsl B BOJIE.
2. O3HaKOMIIEHHE CO CBOMCTBAMU AUCIEPCHBIX CUCTEM.

IIpopuniabHbie ¥ nNpodgecCHOHAIBHO 3HAYUMbIe 3JJIEMEHTBI COJepPKAHHUSA.
ITonspHOCTE CBsI3M M MOJAPHOCTH MoneKynbl. Konpencanwms. Texydects. Bosronka.
Kpucramnuzanusa. Cybnumanust u necyOnumanus. AHOManuu (U3NYECKUX CBOMCTB
BoAbl. JKuakue kpucramibl. MuHepalibl U TOpHbIE MOPOJABI KaK MPUPOJIHBIE CMECH.
OMynbCUM W CycneH3ud. 3o0iu (B TOM 4YHCie a3po3oiuu) W renu. Koarymsmwus.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Bona. PacrBopnl. PacrBopenme. Bonma kak pactBopurenb. PacTBOpUMOCTH
BelecTB. HachlllieHHbIE, HEHACBIILEHHBIE, IEPECHIIEHHBIE PAaCTBOPBL. 3aBUCUMOCTH
pPacTBOPUMOCTU Ta30B, JKUJKOCTEM U TBEPABIX BELIECTB OT Pa3IMYHbIX (AKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

DVIEKTPOJIUTHYECKAS ~ JMCCOMMANUS.  OJEKTPOJHUTBI M HEBJIEKTPOMTHI.
DnekTposuThYecKas aucconuanus. MexaHU3Mbl SJIEKTPOJUTUYECKON TUCCOIUAIUN
JUIsL BELIECTB C PA3JIMYHBIMU TUIIAMA XHUMHUYECKOW CBS3U. [ MApaTHUpOBaHHBIE U
HErupaTupoBaHHble HUOHBI. CTENEHb ANEKTPOIUTHYECKON nuccounanuu. CUIIbHBIE U
cnabble  27eKTpoiuThl. OCHOBHBIE  MOJOXKEHUS  TEOPUHU  BJIEKTPOJUTUUYECKON
aucconuany. Kucinorel, OCHOBaHUS U COJIA KaK AJIEKTPOIUTHIL.

Hemoncmpauuu

PacTtBoprMOCTh BEIECTB B BOJIE.

Cobupanue razoB METOJIOM BBITECHEHHSI BOJII.

PacTBopeHue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHHUS.

OO0pa3Iel KPUCTATIIOTUIPATOB.

N3roroBieHne TUIcOBOM MOBA3KHU.

HcnbiTanue pacTBOPOB  AJIEKTPOJIUTOB M HERIEKTPOJIMTOB HA  MPEAMET
JUCCOLIMALINY.

3aBUCUMOCTh CTENEHHU HJIEKTPOJIUTHUYECKON TUCCOLMAIMM YKCYCHOM KHUCIOTHI
OT pazbaBJIeHUS pacTBOpA.

JIBUKEHUE OKpAIlIEHHBIX HOHOB B 3JIEKTPUYECKOM MOJIE.

[IpuroroBiieHHE KECTKOU BOJBI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3ipl MUHEPATIBHBIX BOJ Pa3IMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue

1. OmnpeneneHue pacTBOpa 3aIaHHON KOHIEHTPALIUH.

[MpopuiabHbie U NPoPecCHOHATBHO 3HAYUMbBIE 3JJIEMEHTbI COAEPKAHUSA.
PacTtBopenne kak (QU3MKO-XUMHUYECKUH Tporecc. TernoBbie 3(PQeKxTsl  mpH
pactBopennu. Kpucramnornaparsl. Pemenne 3a1a4 Ha MaCCOBYIO JTOJII0 PaCTBOPEHHOTO
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BellecTBa. [I[puMeHeHue BOJbI B TEXHUYECKUX MeisiX. JKeCTKOCTh BOJIBI U CIIOCOOBI
ee ycTpaHeHusi. MuHepaabHbIE BOJBI.
Knaccudpukanuss HeopraHmyecKnx coeJMHEHUd M MX CBOMCTBA

Kuciaorsl m ux cpoiictBa. KUCIOThl Kak 3JIEKTPOJIUTHI, MX Kiaccuduxanus
0  pa3M4YHbIM NPU3HAKaM. XHUMHUYECKHME CBOMCTBA KHCIOT B CBETE TEOPUU
ANEKTPOIUTUUECKON IV CCOLMALINH. OcobenHoctu B3aMMO/JICH CTBUS
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CITOCOOBI
MOTYYEHHUS KUCIIOTHI.

OcHoBaHusl U UX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, MX KIacCU(DUKAIUS
[0 pA3JUYHBIM IPU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAHUM B CBETE€ TEOPUU
ANEKTPOJUTUYECKON HUccouMau. Pa3nokeHre HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE CTTIOCOOBI MOTYYECHUSI OCHOBAHUM.

Coimm m ux cBoicrBa. Comn kak 3yekTposuThl. COnM CpelHHE, KHUCIbIE U
OCHOBHbIE. XHMHUYECKHE CBOWCTBA COJIEH B CBETE€ TEOPUH AIEKTPOIUTHUECKON
mucconuanuu. CriocoOsl moxyyeHus cose. ['uaponus comneit.

Oxcuasl U ux cBoiictBa. CosieoOpa3yroniye W HecoJIeo0pa3yrolue OKCHUJIBI.
OcHoBHbIe, aMpOTEpHBIE U KUCIOTHBIE OKCHbl. 3aBUCHUMOCTb XapakTepa OKCHIa OT
CTENIEHU OKHUCJICHHMSI O00pa3ymolIero ero Mmeramwia. XUMHUYECKHE CBONCTBA OKCHIOB.
[Tomy4yeHnune OkCcHUIOB.

Jemoncmpavyuu

B3auMopelicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIIIaMH.

I'openue pocdopa u pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aM(GOTEPHOTO THAPOKCHUA.

HeoOGpaTuMmelii ruapoan3 kapouaa Kaabliusl.

OG6paTuMbIil TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnuvie onvimol

1. HcnpiTaHnne pacTBOPOB KUCIIOT MHIUKATOPAMM.

2. HcnpiTaHne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

3. B3aumopencTBre MIEN0UYen C CONSIMH.

4, PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

5. BzauMopeicTBue KHCIOT ¢ MeETaJlaMHd, OKCHJaMH METaJIOB,
OCHOBAaHUSMU, COJISIMHU.

6. B3aumoperncTBre colieil ¢ MeTajuiamu, ApYr C IPYyroMm.

1. ['maposn3 coner pa3auyHOro TUIA.

Ilpogpunvuvie u npogeccuonanvno 3HauUMbBIE INEMEHMbL  COOEPHCAHUSL.
[IpaBuna pa3zbaBneHusi cepHOM KHUCIOTHL. Mcmonab30BaHME CEpHOM KHUCIOTHI B
MPOMBIIUIEHHOCTU. ENIKMe 11e104n, X UCIOIb30BaHUE B IPOMBIIUIEHHOCTH. [ ameHas
M HerameHass H3BeCTb, WX IPUMEHEHHE B CTpPOMUTENbCTBE. lumc u anedactp,
runicoBanue. Ilonstue o pH pacrtBopa. Kucnotnas, mienodnas, HeWTpanabHas cpena
pacTBOpPOB.

XuMHu4ecKue peakiuuu
Knaccudpukauusa xumuyeckKux peakumi. Peakiuy coennHeHus, pa3iiokKEHHUs,
3ameneHusi, oOmena. Karamutuueckue peakuumu. OOpaTtumble W HEOOpaTUMBbIE
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peakuuu. ['OMOreHHble W  TETEPOreHHbIE  PEaKUHH. ODK30TEPMUUYECKHE U
SHAOTEPMUYECKUE  peakuuu.  TernoBod  3hEGEeKT  XMMHUYECKHX  PEakiui.
TepmoxumMu4eckre ypaBHEHUSI.

OxucanTeIbHO-BOCCTAHOBUTEILHbIE peakuuu. CreneHp OKHCIICHHS.
OkucnauTens W BOCCTaHOBJIEHUME. BoccraHoBuTenb W OKucieHHE. Meton
BIEKTPOHHOTO OanaHca ISt COCTAaBJICHHUS YPAaBHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.

Cxopocth xumMuveckux peakuuii. [loHATHE O CKOPOCTH XMMHYECKUX PEAKLIUU.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKHUX PEAKIH OT pa3iIuyHbIX (DaKTOPOB: MPUPOJIBI
pearupyronmx  BEHIECTB, WX  KOHLEHTPALMHM, TEMIEpaTypbl, NOBEPXHOCTH
CONPUKOCHOBEHMS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.

O0patumocTh XMMH4YeCKHX peakuuil. OOpaTuMble U HEOOpAaTHUMbIE PEAKLHUU.
XHUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILIEHHUS.

Jemoncmpavyuu

[Ipumepsl HEOOpPATUMBIX pPEaKLMd, UAYIIUX C OOpa30BaHHMEM OCaiKa, raza WIu
BO/IbI.

3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IPUPOJbI pEArMPYIOIIUX BELIECTB.

B3aumoseiicTBue pacTBOPOB CEpHOM KUCIOTHI C paCTBOpPaMU THOCYJb(aTa HATpuUs
Pa3JIMYHON KOHILICHTPALUU U TEMIIEPATYPHI.

Mopenb KAIAIEro ¢iosl.

3aBUCHUMOCTh CKOPOCTH XMMHYECKOM PEaKIUU OT IPUCYTCTBHS KaTaau3aropa Ha
IIPUMEpPE PA3JIOKEHUs MEPOKCHAA BOAOPOAA C TMOMOIIBK JUOKCHIA MAapraHla H
KaTanasbl.

Mopenb 35eKTpoau3epa.

Mopenp 3JIeKTpOIN3HON BaHHBI IS ITOTYYEHHUS AITFOMHAHMUS.

Mojeinp KOJIOHHBI CHHTE3a aMMHUAaKa.

Jlabopamopnvie onvimuol

1. Peakuus 3aMenIeHUs] MEJIU 5KEJIE30M B pacTBOPE MEAHOIO KyIopoca.

2. Peaxiuu, naymme ¢ oOpazoBaHuEeM 0OCaiKa, ra3a Wid BOJIbI.

3. 3aBUCUMOCTh CKOPOCTH B3aMMOJEHCTBHSI COJITHOM KHCJIOTHI C METaJUIAMU

OT UX NPUPOJBL.
4, 3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJISTHOM KUCJIOTOM OT €€
KOHILICHTPaLHU.

Ilpogunvuvie u npogheccuonanvno 3nauumvie 3INEMEHMBL COOEPHCAHUA.
[Tonsatne 00 odyekTposim3e. IJICKTPOJIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB.

DJIEKTPOJIIUTUYECKOE TTOITYYEHHE ATIOMUHUSL. [IpakTrueckoe MIPUMEHECHUE
BJIEKTPOJIN3A. ["anbBanomnactuka. [anmpBanocTerus. PaduHupoBaHWe MBETHBIX
METaJIOB.

Karamuz. T'oMoreHHele ¥  TeTEpOreHHBIE  KaTaau3aTtopbl.  [IpoMOTOpBHI.
Karanmutnueckue snupl. UTHTHOUTOPHI.
[Ipon3BOICTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4Hble IIPUHIAIIBL.
MeTajibl 1 HeMeTaJLIbI
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Metamiabl. OCOOEGHHOCTH CTPOEHUS AaTOMOB M KpPUCTAUIOB. Du3MUeCcKue
cBoicTBa MeTayioB. Kiaccudukamuss MeTaioB MO  pa3iMYHBIM — IIPU3HAKAM.
XUMHUYECKHE CBOMCTBA METAIJIOB. DJIEKTPOXUMHUYCCKUM PsJl HAPSHKEHUH METaJUIOB.
Meramnorepmus.

OO6mue  crocoObl  MOJAydYeHHs  MeTaioB. IloHsATHE O  METaJTypruHu.
[TupomMeTtamnyprus, THAPOMETALIYPrus U d3JeKTpoMeTautyprus. CruiaBbl 4YepHBIE H
IIBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOEHHST aTOMOB. HemeTamibl — TIPOCThIC
BEIIIECTBA. 3aBUCUMOCTh CBOMCTB TaJOT€HOB OT MX TMOJOXKEHUS B IMEPUOJAYECKOU
cucreme. OKHUCIUTENbHBIE W  BOCCTAHOBUTEIIbHBIE  CBOMCTBA  HEMETANIOB B
3aBUCHUMOCTH OT WX MOJIOKEHUS B PAAY AJNEKTPOOTPULIATEIHHOCTH.

Hemoncmpayuu

Konmaexus MeTanmios.

B3auMozeiicTBue MeTauIOB ¢ HeMeTaulaMu (Kele3a, IIMHKAa W aJIOMHHHS C
CEpOM, ATIOMUHUSA C HOJIOM, CYpPbMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0pE).

["'openne meTanios.

AJIOMUHOTEPMHUS.

Komnekmuss wemerammoB. ['openue HemetamwioB (cepbl, Qocdopa, yris).
BriTecHeHre MeHee aKTHUBHBIX TajJOr€HOB M3 PAacTBOPOB HUX cojiel Oosiee aKTUBHBIMHU
rajoreHamH.

Mojiesib NIPOMBIIIIEHHON YCTAaHOBKH ISl POM3BOJICTBA CEPHOU KUCIOTHL. MOJIEIb
Meyu g 00Kura u3BecTHsIKa. KoieKuu npoayKIui CUIMKATHON MPOMBIIIEHHOCTH
(crexna, papdopa, pasHca, IEMEHTa pa3IMYHbIX MAPOK U Ap.).

Jlabopamopnsie onvimaol

1. 3akanka u OTIYCK CTaJIH.

2. O3HaKOMJICHHE CO CTPYKTYpaMHU CEpOro U OEI0ro 4yyryHa.

Ilpakmuueckue 3anamusn

1. Pelienne sxcriepuMeHTaNbHBIX 3a4a4.

IIpopuiabHbie U NPoecCHOHATBLHO 3HAYUMbIE 3JIEMEHTbl COHACPKAHUA.
Koppo3ust MeTannoB: XHUMHUYECKAass U DJIEKTPOXUMHUYECKAs. 3aBUCUMOCTh CKOPOCTH
KOPPO3UH OT YCIIOBHH OKpyskaromie cpenbl. Kiaccudukanys KOppo3UHd METaJIOB
M0 Ppa3IuYHbIM mpu3HakaM. CrocoObl 3alIUThl METAIOB OT Koppo3un. [IponusBoacTBo
yyryHa u ctanu. [lomydyenne HemeTaiioB (ppakiIMOHHON MEPErOHKON JKUJIKOTO BO3IyXa
U DJEKTPOJIM30M  pacTBOPOB WM  pacCIUIaBOB  AJNEKTPONMTOB.  CunMKaTHas
MPOMBIIIJIEHHOCTh. [IpOn3BOICTBO CEPHOM KUCITOTHI.

Oprannyeckasi XumMust
OcCHOBHbBIE IOHATHSI OPraHNYECKON XUMHUM U TEOPUS CTPOECHUS
OPraHuYeCcKNX COeTUHEHU I

IIpeaMer oprannueckoit XumMmuu. [IpupoaHbIEe, HCKYCCTBEHHBIE U CHHTETHYECKHE
oprannueckue BeulectBa. CpaBHEHNE OPTaHMYECKUX BEIIECTB C HEOPTaHUYECKUMH.

BanentHocTe. XHMMHUYECKOE CTPOCHHE KAK IMOPANOK COEOUHEHUS AaTOMOB B
MOJIEKYJIbI I10 BaJIEHTHOCTH.
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Teopusi crpoeHusi opranmvyeckux coeguHennii A.M.ByrtiaepoBa. OCHOBHbIE
MOJIOKEHHUSI TEOPUM XHMHYECKOrOo cTpoeHus. M3omepus u uzoMepbl. XUMHUYECKHUE
(GhOopMyJIIbl U MOZEIIM MOJIEKYJI B OPTraHUYECKOW XUMUHU.

Kinaccupukanusi opranmvecknx BemlecTB. Kiaccudukanus Bemects Mo
CTPOCHHUIO YIJIEPOJHOTO CKEJieTa W HaJU4MI0 (DYHKIIMOHAJIBHBIX Tpymm. ['omonoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccudpukanusi peakuuii B Oprannveckoii xumuu. Peakiyu nprucoeInHEeHUs
(runpupoBaHUsl, TAJIOTEHUPOBAHUS, THAPOTAIOTEHUPOBAHUS, THUApaTanuu). Peakuun
OTIICTUICHUS (IETUIPUPOBAHUS, JETUAPOraJOreHUPOBAHMS, JeTuapaTanuu). Peakiuu
3amenieHus. Peakuum nzomepusanuu.

Hemoncmpayuu

Mopenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTNHEHUM.

KauectBeHHOE€ OOHapykeHHE yriepoja, BOJIOpPOJa M XJopa B MOJIEKyJax
OPraHUYECKUX COCAUHECHUMU.

Jlabopamopnuwiii onvim

1. N3roroBneHne MoAene MOJIEKYJI OPraHUYECKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvno 3HauUMbIE INEMEHMBL COOEPHCAHUA.
[lonsitue o cyOctpate u peareHTe. Peakuuu OKUCICHUS U BOCCTAHOBJICHUS
OPraHUYECKUX BEIECTB. CpaBHeHue KJ1accuukanuu COCIMHEHUN 151
KJaccu(puKanuMyu peakiuidi B HEOPraHMYECKON M OpraHUYeCKOU XUMUHU.

YrieBoaopoabl 4 MX NPUPOJAHBIE HCTOYHUKH

AJIKaHBI: TOMOJIOTMYECKMM PpsAd, U30MEpHUs W HOMEHKIATypa aJKaHOB.
XVMMHUYECKHE CBOWCTBA ajJKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMElICHUE, Pa3IoKEeHUE,
neruapupoBanue. I I[pyumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. OJTHJIEH, €ro MTOJTyYEHHE (eruapupoBaHUEM JTaHa,
JenoJIMMepU3alel noaudThiIeHa). ['oMonornyeckuii psig, U30MepHsi, HOMEHKIAaTypa
anKeHOB. XMMHMYECKHE CBOWCTBA JTWJIEHA: TOPEHUE, KAayECTBECHHBIE pPEaKLUU
(oOecrBeunBaHre OpOMHOIM BOJBI W pacTBOpa IepMaHraHaTa Kallus), TUIpaTaivs,
nomuMmepusanus. [[pumeHenne 3TuiieHa Ha OCHOBE CBOWCTB.

JAuenbl U kayyyku. [loHsaTHe 0 IMEHAaX Kak yrieBOAOPOAax C ABYMS JIBOWMHBIMHU
cBsa3amu.  ComlpspKeHHBIC  JHEHBL. XHMHYECKHE CBOMcTBa OyramueHa-1,3 w
u3ornpeHa: oOeclBeunBaHWe OpOMHONM BOJABI U TMOJHMMEpU3AIUS B  KaydyKH.
HarypanpHbiii U cuHTETHYECKHE KayuyKu. Pe3nHa.

AJNKHHBI. AneTnieH. XUMHUYECKHE CBOMCTBa alleTuiIeHa: TOpPEHHUE,
oOecliBeunBaHUE OPOMHOM BOJIbI, NMPHUCOCIUHEHUN XJOPOBOJOPOJA U THUIpaTalus.
[IpumeHeHue ameTwieHa Ha OCHOBE CBOMCTB. MexkiaccoBas u30Mepus C
aJKaJIiCHAMMU.

Apenbl. beHzon. XuMuueckue  CBOICTBa  O€H30j7a: TOpEHUEe, peakuuu
3aMmelneHust  (rajoreHupoBaHue, HUTpoBaHue). [Ipumenenue OeH301a Ha OCHOBE
CBONCTB.

IIpupoanbie  MCTOYHMKHM  yrieBoaopoaoB. [Ipuponmsblidi  ras3:  cocras,
IIPUMEHECHUE B KayeCTBE TOILIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru. HegrenpomykTsi.

Jemoncmpayuu
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['openne MeTaHa, STUIICHA, alleTHIICHA.

OTHoOIIIEHNE METaHa, YTHIEHA, alleThieHa W OeH30J1a K pacTBOpaM MepMaHTaHaTa
Kaust 1 OpOMHOI BOJIE.

[Tonyyenue STUJICHA peakIUed JACTHApAaTalldd  dSTaHOJA, AaleTHIeHA —
THIPOJIM30M KapOuia Kablus.

PasnoxkeHne kaydyka NpU HarpeBaHUM, HWCIBITAHHE MPOAYKTOB pPa3ioKCHHUS
Ha HEMPEACTbHOCTb.

Komnekmus o6pasiioB Hehptn u HedrenpoaykToB. Komneknms «KaMmeHHBIN
YTOJIb ¥ TPOAYKIIHS KOKCOXMMHYECKOTO IIPOU3BOICTBAY.

Jlabopamopnuvie onvimut

1. O3HakOMJICHHE C KOJUICKIIMEW oO0pa3ioB HEPTH W MPOAYKTOB €€
nepepadoTKU.

2. O3HakOMJICHHE C KOJUICKI[MEW KaydyKoB M oOpas3liaMu U3l U3
PE3UHBI.

Ilpogpunvnvie u npogheccuonanvHo 3HauUUMbBIE INEMEHMBL COOEPHCAHUA.
[IpaBuno B. B. MapkoBaukoBa. Krnaccudukamuss U Ha3HaueHHE Kay4yyKOB.
Knaccudukanusa v Ha3HaueHue pe3uH. Bynkanuzamus kayqyka.

[Tonydyenue aneTuieHa MUPOIM30M MeTaHa U KapOUIHBIM crocobom. Peaxius
nojauMepu3aluu  BUHWIXJopuaa.  [loauBHHMIXIIOpUA U €ro  NPUMEHEHHE.
Tpumepuzanus arneTuieHa B 0€H30171.

[lonsitTue 00 oKcTpakiuu. BoccraHoBneHue HHUTPOOEH30Jla B AHWIMH.
I'omonornueckuit psg apeHoB. Tosyon. Hutposanue tomyona. Tpotw.

OcHOBHbIE HaMpPaBIICHUS MPOMBILIJIEHHOM MepepabOoTKU MPUPOJIHOTO Ta3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccbl MPOMBINUIEHHONM MepepadOTKM  HEPTH: KPEKUHT, PUDOPMHUHT.
OxTaHOBOE YMCIIO OEH3MHOB U METAHOBOE YMCJIO JU3EJIbHOIO TOIJIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €ro NMPOAYKIHUS.

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

Couprbl. [lonyyenue stanona Opo’KEHHMEM TIJIIOKO3bI U THUIpaTaleil 3TUjieHa.
['unpokcunpHas rpynna kak GyHKIuoHanbHas. [ToHATHE O TpeneTbHBIX OJIHOATOMHBIX
cuprax. XUMHYECKHE  CBOWCTBA  OJTAHOJIA:  B3aMMOJECHUCTBUE C  HATPHUEM,
o0pa3oBaHME TMPOCTHIX M CIOXKHBIX 3(PHUPOB, OKUCIEHUE B anbaerui. [IpumeHeHue
ATaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJM3M, €0 MOCIEICTBUS JJIsl OpraHU3Ma YeI0BeKa
U NIPENYTIPEKICHUE.

['muuepun  Kak mOpeACTaBUTENb  MHOTOATOMHBIX  cnupToB. KauecTBeHHas
peaKkuusi Ha MHOTOATOMHBIE ClIUPTHI. [[pMeHeHue raunepuHa.

®enoJ1. Duznyeckue W XUMHYECKHME CBoOMcCTBa (eHona. BzaumMHoe BiMsHUE
aTOMOB B MoJieKyJie (eHosa: B3aUMOJACHCTBUE C THUAPOKCHIIOM HATpUs U a30THOM
kuciorou. [IpumeHenue heHosia Ha OCHOBE CBOMCTB.

Aapaeruabl. [lorarue 00 albIeTUIaX. AnplieruaHas  rpynma  Kak
dbyHkunoHanpHass. Dopmanbaerua 51 ero CBOWCTBA: OKHCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM  CIHPT.
[TomyyeHne anpaEruioB OKHUCICHUEM COOTBETCTBYIOIIMX CHUPTOB. [IpumMeneHue
dbopMarbaeruia Ha OCHOBE €ro CBOWCTB.
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KapGonoBbie kuciaotbl. [lonstue o kapOoHOBbIX KuchoTax. KapOokcunbHas
rpynmna kak (yHKIMOHaJIbHAs. ['OMOJNIOTMYECKUN psii MPEebHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lomydyeHne KapOOHOBBIX KHUCIOT OKHUCJICHHEM ajbJCTUJIOB.
XVMMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTBI: OOIIME CBOWCTBA C MHHEPAIbHBIMU
KUCIIOTaMU U peakuus sTepudukanuu. [IpumMeHeHne yKCyCHOM KHCJIOTBHI Ha OCHOBE
CBOKCTB. BbIcIINE KUPHBIE KUCIOTHI

Ha [IpUMepe MaJTbMUTHHOBOM U CTEAPUHOBOM.

Caoxuble 3¢pupbl U :kupbl. llomyueHue CHOXKHBIX dPUPOB peakuuen
srepudukanmu. Ciaoxxabie dQUpbl B TpUpoOae, X 3HaueHUE. [IpuMeHeHre CII0KHBIX
7(UPOB HA OCHOBE CBOMCTB.

Kupsr kak croxuasie 3¢pupsl. Krnaccupukanusa xupoB. XUMHUYECKHE CBOWCTBA
KUPOB: TUAPOJIN3 W TUAPUPOBAHHUE KHUJKUX KAPOB. [[pruMeHEHUE XKUPOB HA OCHOBE
CBOWCTB. MbLIa.

YraeBoabl. YrieBoabl, UX KiIaccupukanus: MoOHOcaxapuabsl  (TJIFOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v 1eJUIII03a).

I'moko3a —  BEIIECTBO C  JIBOMCTBEHHOM (PYHKIHMEH —  ajbIerua0CIUpT.
XHUMHUYECKHUE CBOKWCTBA IJIFOKO3bl: OKUCIIEHUE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBIICHUE
B COpOUT, ciupToBOe OpoxeHue. [IpuMeHenne ritoKo3bl Ha OCHOBE CBOWCTB.

3HavueHue YrieBOAOB B )KMBOM MPHUPOJIE U KU3HU YesoBeka. [loHsATHE 0 peakuusax
MOJIUKOHJECHCAIIMM W TUAPOJM3a Ha MNOpPUMEPE B3aWMOIIPEBPAIICHUNA: TIIFOKO3a
<>TI0JIMCaxapu.

Jemoncmpayuu

OkuciieHue cnupTa B ajubJIeTUI.

KauecTBeHHbBIE peakliii Ha MHOTOATOMHBIE CITUPTHI.

PactBopuMOCTh (eHoIa B BOJIE IpHU OOBIYHOM TeMIepaType U HarpeBaHUHU.

KauectBennsle peakuuu Ha (HEHON.

Peakiust cepeOpsiHOTO 3epKasia ajabJAeTUI0B U TITIOKO3BI.

OxuciieHrne anbJeruioB U IIIOKO3bI B KUCIOTY ¢ MOMOIIIbI0 ruapokcuna meau (I1).
KauectBennas peakiust Ha kpaxmai. Komiekius a3hupHbIX Mace.

Jlabopamopnvie onvimuol

1. PacTBopeHue rimnepruHa B BOJE U B3aUMOJEUCTBUE C TUAPOKCUIOM
meau (10).

2. CBolicTBa YKCYCHOW KHCJIOTHI, 00IIIME CO CBOMCTBAMHU MHUHEPATHHBIX
KHCJIOT.

3. Jloka3aTenbCTBO HEMPENEIBHOTO XapaKTepa )KUAKOTO KUPa.

4, KauecTtBeHHas peakuys Ha Kpaxmad.

Ilpoghunvnvie u npogheccuonanvnHo 3nHauumvle INEMEHMbL COOEPHCAHUS.
MeETHIIOBBI CIMPT W €ro  KCIOJb30BAHHME B KAueCTBE XHUMHYECKOT'O CBHIPbS.
TokcHMYHOCTh MeTaHOJa W TpaBHja TEXHUKH OE30IacHOCTH MPH padoTe ¢ HHM.
DTUJICHIJIMKOJb B €r0 MPUMEHEeHHE. TOKCHIHOCTh STUJICHTIIMKOJIS M TIPaBHIa TEXHUKU
0e30macHOCTH MPHU pabOTE C HAM.

[Toryuenne ¢QeHonma W3 MPOIYKTOB KOKCOXMMHUYECKOTO TIPOM3BOACTBA M U3
OeH3zouna.
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[Tomukonaencanust dopmanpaeruaa ¢ (GeHomom B (DeHoTopopMaIbACTUTIHYIO
cmony. Aneranpaeru. llonsatne o keToHax Ha mpuMepe aneroHa. l[IpumeHeHue
alleTOHAa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHUCIOT (I[aBEJIEBOM KHUCIOTHI KaK JIBYXOCHOBHOM,
AKpUJIOBOM KHMCJIOTHI KaK HeTpeaeabHON, OCH30MHON KUCIOThI KaK apOMaTHYeCKOM ).

[InenkooOpa3yromue Macia. 3aMeHa XUPOB B TEXHUKE HEIHUIIEBBIM CHIPHEM.
CHUHTETHYECKHUE MOIOLINE CPEICTBA.

Momnounokucioe OpoxeHue rioko3sl. Kuciomonounsie mpoaykTsl. CHIocoBaHMe
KopMOB. HutpoBanue nemntonossl. [Iupokcunun.

A3oTcoaep:xamuue oprannyeckue coeguHenus. Ioammepsl

AMunbl. [lonstue 06 amuHax. Anudarnyueckue amMHUHBI, UX KiIaccuukamus u
HOMEHKJIATypa. AHWIMH KAaK OPTraHMYECKOe OCHOBaHWE. [lonmyueHne aHunmHa U3
HUTPOOEH3071a.

IIprMeHenne aHuIMHAa HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHUHOKHUCIOTHI Kak aM@oTepHble AUPYHKIMOHAIbHBIC
OpraHUYECKUE COCIMHEHUA. XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT: B3aUMOJCHCTBUE C
HIeJI0YaMi, KHCIOTaMU U JIpyr ¢ Apyrom (peakuusi nojukoHaeHcauuu)llentuanas
CBS3b U IOJIUIICIITU/IBI.

IIprMeHenne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaxn. IlepBuunasi, BTOpuYHas, TpEeTUYHas CTPYKTYpbl O€iIKOB. XUMHUYECKUE
CBOMCTBa OEJIKOB: TOpPEHWE, JIeHATypalMs, TUAPOIN3, I[BETHbIE  PpEaKIUU.
buonornyeckne QpyHKIIMN OETKOB.

Ionumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

Ilnacrmacesl.  [lomydeHne  mONMMEpPOB  peakUued  NOJMMEPHU3ALMM U
MMOJMKOHJEHCAMK.  TepMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE  ILIACTMACCHI.
IIpencraBurenu mactmace.

Bosokna, wux kiaaccupuxkanmsa. Ilomyyenue  BojokoH.  OTAenbHBIE
IIPEACTABUTENM XUMHUYECKUX BOJIOKOH.

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakums annamHa ¢ GpOMHOM BOJIOM.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTBopenue u ocaxieHue 0eIKoB.

[IBeTHBIEC peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnuvie onvimaol

1. PactBopenue 6e1KoB B BOJIEC.
2. OO6napy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
3. Jenatypanus pacTBopa 0eika KypuHOro sSiiilia CupTOM, pacTBOpaMu

COJIEH TSDKEJIBbIX METANIOB M PU HarpeBaHUH.
Ilpakmuueckue 3anamus
1. Pacno3HaBaHue miacTMacc v BOJIOKOH.
2. Pemenue 3ana4 Ha BbIBOJ (DOPMYJT OpTaHUYECKHUX BEIIECTB.
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Ilpogunvuvie u npogeccuonanvho 3Hauumvle INEMEHMbL COOEPHCAHUA.
AMUHOKanpoHOBasi KHUCJIOTa. KampoH Kak MpeAcTaBUTENh MOJHMAMHIHBIX BOJIOKOH.
Hcnonp3oBaHne THUApOIM3a OETKOB B  NPOMBINIICHHOCTH. [lOMMBUHWIXIIOPH],
nonuteTpadTopITHIICH  (TedIIoH). denonodopmanbaeruHbIe IJJACTMACCHI.
Hemmymona. IIpombIliuIeHHOE MPOU3BOJCTBO XUMHUYECKHUX BOJIOKOH.

5.2. TembI pedepaToB (T10KJI2I0B), HHIUBHAYAJTbHBIX POEKTOB.

1. buoTrexHoJIOTHs U reHHask nHxkeHepus: — TexHoaorun X XI Beka.

HanotexHonmorusi Kak MPHOPUTETHOE HAIpaBICHUE PAa3BUTHS HAYKd U

npousBoacTBa B Poccuiickon Penepanun.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOJIBI.

AJIOTPOIHS METAJUIOB.

Kuznp u gesarensHocTh . Y. Menaeneena.

«IlepuomyeckoMy 3akoHy OyJyliee HE TPO3UT Pa3pyLICHUEM. . )

Cunres 114-ro snemenTa — TpuyM@ poCCUNCKUX (HUUKOB-SIEPIIUKOB.

N3oToms! Bostopoaa.

. Ucnonp3oBaHue paaroakKTUBHBIX U30TOMIOB B TEXHUUYECKHUX LETISX.

10 PeHTreHoBckoe U3Iy4eHHE U €ro UCIOIb30BaHUE B TEXHUKE U MEIULIUHE.

11.T1ma3mMa — 4yeTBEPTOE COCTOSTHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana OKpYy>KaroIen Cpenbl oT XUMHYECKOTO 3arpsi3HEHUS.
KonmuecTBeHHBIE XapaKTEPUCTUKH 3arpsi3HEHUST OKPYIKAIOIICH CPeIbl.

14.TIpumeHnenue TBEpI0ro U razoo0pazHoro okcuaa yriaepoaa (IV).

15.3ammra 030HOBOr0 3KpaHa OT XMMHUYECKOTO 3arpsi3HEHUS.

16.'pybomucniepcHble  CHCTEMBI, WX KJIacCH(PUKAUSI ¢ HUCIOJH30BAaHUE B
po¢heCCUOHATIBHOU eI TEIIbHOCTH.

17.KocMmeTuueckue reiu.

18.Ilpumenenne cycrieH3ui U IMYJIbCUN B CTPOUTEIILCTBE.

19.Munepasbl U TOpHBIE TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

20.PactBopsl BokpyT Hac. THIIBI pacTBOPOB.

21.Boja kak peareHT u cpefia sl XMMAYECKOTo MpoIiiecca.

22.Kuznub u gesrenbHocts C. AppeHuyca.

23.Bkiiajy OTEYECTBEHHBIX YYEHBIX B pa3BUTHE TEOPUU DJIEKTPOIUTUUECKON
JVCCOITUAITHH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HA TIPOMBIIUICHHBIX MTPEANPHUATHSIX.

25.CepHast KUCIOTa — «XJIe0 XUMHUUYECKOU MPOMBILIIIEHHOCTIY.

26.Vicnionp30BaHne MUHEPATBHBIX KUCIOT HA IPEANPHUATHIX PA3IAIHOTO MPOoduIIs.

2/.OKCcubl U COJIM KaK CTPOUTEIbHBIE MaTepUalIbl.

28.Ucrtopus rurca.

29.1ToBapeHHas cOJIb KaKk XUMUYECKOE ChIPhE.

30.MHuoronukuii KapOOHAT KaJbIUs: B MPUPOJIC, B TPOMBIIIUICHHOCTH, B OBITY.

31.Peakniuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTyanbHo€e MOAETUPOBAHUE XUMUYECKUX MTPOLIECCOB.

33.D1eKTpOoaU3 PACTBOPOB NEKTPOIUTOB.

N

©CoNo koW
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34.9eKTpOaN3 PacIuIaBOB JIEKTPOJIUTOB.

35.IIpakTrueckoe pUMEHEHUE AIEKTPOJIU3a: paduHUpOBaHUE,
raJibBaHOIIACTHKA, TaJIbBAHOCTETHS.

36.Mcropust mosiydeHus ¥ MPOU3BOICTBA aTIOMUHHSL.

37.2NeKTPOTUTHYECKOE MOTyYeHUE U pahUHUPOBAHUE MEIH.

38.Ku3np u gesarenpHOCTS [, JI9BH.

39.Ponp  MeTamsioB B MCTOPUM  4YeNOBeYECKOM  muBmiu3aunuu. Mcrtopus
OTEUECTBEHHOW  4epHOMl MeTautyprud. COBpEeMEHHOE METaLTypruuecKoe
MIPOU3BOJICTBO.

40.Ucropus OTEUYEeCTBEHHOW IBETHOM MeTaTypruu. Poib MeTaiioB U CIUIaBOB B
HAyYHO-TEXHHUUYECKOM MpOoTrpecce.

41.Koppo3us METAJJIOB U CIIOCOOBI 3alIUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Posxaromiye coJii — rajgoreHsbl.

44 VicTopus MIBEJICKON CITUYKHU.

45.VicTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUUECKON XUMUHU.

46.Kuznb u nestenbHocTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Porib  OTEYECTBEHHBIX YUYEHBIX B CTAaHOBJICHHUM U Pa3BUTUU MHPOBOU
OpraHUYEeCKON XUMUHU.

49.CoBpeMeHHbBIE TIPEICTABICHHS O TEOPHH XUMHUUECKOTO CTPOCHHS.

50.2xomornyeckue acmeKThl UCTIOIB30BAHUS YTIIEBOAOPOTHOTO CHIPbSL.

51.OxoHOMUYECKHE ACTICKTBI MEXKITyHApOJTHOTO COTPYJHUYECTBA o
WCIIOJIb30BAHUIO YTJIEBOJOPOTHOTO CHIPHSL.

52.Uctopusi OTKPBITUS W Pa3paOOTKH Ta30BBIX U HEPTSIHBIX MECTOPOXKIACHHUHA B
Poccuiickon ®@enepanum.

53.XuMus yriaeBoJ0POTHOTO ChIPhS U MOs Oyyias npodeccus.

54.Y11eBo10pOIHOE TOITUBO, €T0 BUbI U HA3HAUCHHUE.

55.CuHTeTHYECKHE KaydyKHU: UCTOPUSI, MHOTOOOpAa3ne U MEePCIECKTUBBI.

56.Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €ro pojib B HAyYHO-TEXHUYECKOM
nporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58.Hepts w® ee  TpaHCIIOPTHPOBKA  KaK  OCHOBA  B3aWMOBBITOJIHOTO
MEXTYHAPOIHOTO COTPYAHHUYECTBA.
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5.3. CTpyKkTypa U cojep:KaHue Y4eOHOH TUCIUIIMHBI
5.3.1. O6beM y4eOHOI TMCUMILUIMHBI M BUAbI Y4€0H0Ii padoThl

Buna yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas paboTa (mpoekT) (eciau mpeaycCMOTPEHO) -
CamocrosiTeIbHAas padoTa cTyaeHTa (BCero) 39
B TOM YHCIIE:
CocraBieHue nmpe3eHTaluii 8
CocraBieHrne KpOCCBOP/IOB 8
CocTaBiieHre TECTOB 7
CocraBieHne CXeM-KOHCIEKTOB 8
PedeparuBnas pabora 8
ArtTtectauus no JUCUUILINHE Hughgpepenyupo-

GAHHDLU 3aY4em
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6TEMATHqECKHﬁHﬂAH&qEEHOﬁHHCHHHHHHB[
OV . 11 «Xumus» no cnenuajbHocT 23.02.06. « TexHuveckas IKCIJIyaTamusi NOJABUKHOIO COCTABA KeJIe3HbIX

JT0POI»
Make. KosimuecTBO ayANTOPHBIX YaCOB
yueo.
H Harpys CamocrosiTesbHasI MpakTHaeckue
aHMeHOB::;: ¢ pAACIOR | Ka paﬁOT?qcaTgueHTa Be Teoperuyeck (cemuHapckue) 1 Kypcosoe
CTyJeHTa ero oe o0yuyeHue J1abopaTopHbIe NPOEeKTHPOBaHHE
3aHATHA
(4ac)

BBeaenne 45 15 3 3 -

Paznea 1. O6mas n 60 20 40 22 18
HEeOpPraHu4ecKkas XUuMHUs

Tema 1.1. OcHOBHBIE OHATHUS U 3 1 2 2 -
3aKOHBI XUMUHU

Tema 1.2. Ilepuoanueckuit
3aKOH U IIEPUOJNYECKAs CUCTEMA
XUMHUYECKUX 3JIEMEHTOB 45 1,5 3 2 1
J.1.MenneneeBa u cTpocHuE
aToMa

Tema 1.3. CtpoeHue BemiecTBa 7,5 25 5 3 2

Tema 1.4. Boga. PacTBopbl. 75 25 5 4 1
DJNeKTpOIUTHYECKasl JUCCOIMALIUS

Tema 1.5. Knaccudukanus
HEOPraHMYECKUX COCTUHEHUN U UX 18 6 12 5 7
CBOMCTBA

Tema 1.6. Xummdeckue 12 4 8 4 4
peakuuu

Tema 1.7. Mertannsl u 75 25 5 2 3
HEMeTaJlIbl
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Paznen 2. Oprannyeckasi
XMMHUSA

52,5

17,5

35

23

12

Tema 2.1. OcHOBHBIE TOHATHS
OpraHUYEeCKON XUMHUH U TEOPUS
CTPOCHHUS OPTaHHYECKHUX
COCIUMHECHUI

10,5

3,5

Tema 2.2. Y1i1eBoAOPOABI U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopon
coJiepKaline OpraHnuecKue
COEIUHEHHUS

15

10

Tema 2.4. AzoTconepxariue
OpPraHUYECKUE COCTUHEHHUSI.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48

30
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7.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM

AEATEJBHOCTU CTYAEHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYACHTOB

Conepxanue
0Byenns (Ha ypoBHe y4eOHBIX AelCTBHIH)
Baxueiimue VYMeHue AaBaTh OINpENeNIeHUe M ONEepUpoBaTh CIEIYIOLUMH XUMHUYECKUMHU
XHMHYecKHe HNOHSTUSIMU: BEILIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbBIE
NOHATHUS aTOMHasi M MOJIEKYJIIpHas MAacChl, MOH, aJUNIOTPOIMS, HM30TOIbI, XMMHYECKas

CBS3b, JJIEKTPOOTPULATENBLHOCTb, BAaJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJIb,
MOJIIpHasT Macca, MOJISIpHBIM 00beM ra3000pa3HBIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPBI, JJIEKTPOJIUT U
HEAJIEKTPOJIUT, 3IEKTPOJIUTUYECKAS U CCOIaus, OKHUCIIUTEINb u
BOCCTAaHOBHUTEIb, OKMCIIEHHE W BOCCTAHOBIICHHE, TEIUIOBOW 3(deKT peakuuw,
CKOPOCTb ~ XMMHUYECKOM  peaklMH, KaTajlu3, XHMHYECKOE pPaBHOBECHE,
YIJIEPOJHBIN CKeleT, YHKIIMOHAIBHASI TPYIINa, H30MEpPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMHUH

@opMyIHpPOBAHHE 3aKOHOB COXPAHEHHSI MACChl BELIECTB U IOCTOSHCTBA COCTaBa
BCIIIECTB.

VYcraHoBKa NPUUMHHO-CIIEICTBEHHOU CBSI3U MEXKY COAECPKaHUEM

9THX 3aKOHOB M HAIMCAHUEM XUMUYCCKUX (DOPMYIT U ypaBHEHUH.

YcraHoBKa 3BOJIIOLMOHHOW  CYHIHOCTM MEHJIEIIEEBCKOM M COBPEMEHHOU
dbopmynupoBok mnepuogudeckoro 3akona J[. . MenneneeBa. OObsicHeHUE
(U3UYECKOTO CMBICIIA CHMBOJHUKH TEPHUOJUYECKONH TaOIUIBI XHUMHYECKUX
anementoB JI. WM. MenneneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKAa MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aromMa u
3aKOHOMEPHOCTSMH W3MEHEHUsI CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX HMHU
BEILECTB B NIEpUOAAX U Ipynnax.

XapakTepucTHKa JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOOB MO UX

nonokeHuro B Ilepuonnueckoii cucreme /[. . Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOEHHSI aTOMOB
00pa3yroNIMX UX XUMHUYECKHUX IJIEMEHTOB.

XapakTepuCTHKA BAKHEUIIUX THUIIOB XUMUYECKUX CBS3€d M OTHOCUTEIBHOCTH
stoi THnonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTAaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

@opMyJIUPOBKA  OCHOBHBIX  IIOJIOKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JICCOLIMAlMA W XapaKTepUCTUKAa B CBETE 3TOW TEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COeAMHEHUN. DOPMYIHMPOBKAa OCHOBHBIX IMOJIOKEHHUIN
TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHMYECKUX COCIMHEHUW M XapaKTepUCTHKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHECHHIN

Baxueiimmue
BellecTBa U
MaTepUaJIbl

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS W TPUMEHEHUS
BaxHeimux wmerauioB (A u II A rpynm, amomuHMs, XKene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIe K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIMHEHUH.
XapakTepucTuka COCTaBa, CTPOCHHS, CBOMCTB, IOJYyYEHHUS M MPUMEHEHUS
BakHenmux HemeramwioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS W TPUMEHEHUS
BAKHEUIIUX KIJIACCOB YTIEBOJAOPOAOB (QJKAaHOB, ILMKJIOAIKAHOB, AJIKEHOB,
AJKWHOB, apEHOB) U MX HanbOOoJee 3HAYMMBIX B HAPOJHOXO3SIMCTBEHHOM IIJIaHE
MPEICTaBUTENEN.

AHaNornyHasi XapakTepUCTUKA BAKHEHIITUX TTPEACTaBUTEIICH

JIPYTUX KJIACCOB OPraHMYECKUX COEJIMHEHMIl: METaHOJa W 3TaHOJa, CIOMXKHBIX

24




3(HUpoB, KUPOB, MBI, AIbACTUAOB ((POPMATBICTHIOB M aleTAIbJICTHAA),
KETOHOB  (ameroHa), KapOOHOBBIX KHCIOT (YKCYCHOM  KHCIIOTBI,  JJIst
€CTeCTBEHHOHAYYHOTO MNPOQWIS TPEACTABUTEICH JAPYrHX KIACCOB KHCIIOT),
MOHOCaxXapuJoB  (TJIFOKO3bl), JUcaxapusioB (caxaposbl), IOJUCAXapUJIOB
(kpaxmaia ¥ IEIUTIOI03bl), aHWINHA, AMHUHOKHCIIOT, OSJIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

Ku3HeHHBIN UK
KJIETKH

O3HaKOMIJICHHE C KJIETOYHOM Teopneﬁ CTPOCHUA OPraHUu3MOB.

VYMeHHe C€aMOCTOSTEILHO HCKaTh JOKa3aTelIbCTBA TOT O, 4YTO KJICTKA —
OJIEMCHTAapHas JKWBasd CUCTEMA M OCHOBHaA CTPYKTypHO'(bYHKHI/IOHaJ'IBHaﬂ
CAMHHNIA BCCX KMBBIX OPraHN3MOB

XUMHYECKHH SI3BIK
M CHMBOJIMKA

Hcnonp3oBanue B yueOHON U MpOopecCHOHANTBHON AeSITeTbHOCTH

XAMHUYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3BaHue W3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM WM MEXIYHAPOIAHOU
HOMEHKJIaType M OTPaXEHHUE COCTaBa J3TUX COEAUHEHHU C TOMOIIBIO
xumuueckux popmyin. OTpaxkeHHe XHUMHUYECKHUX IMPOLECCOB C MOMOIIBIO
YpaBHEHUN XMMHUUYECKUX PEaKIUi

XuMH4eckKue
peakuumn

OObsicHeHHE CYNTHOCTH XMMHUYECKUX MpoieccoB. Kimaccuduxarms XuMu4ecKix
pEaKUH MO Pa3IMYHbIM MIPU3HAKAM: YUCIY U COCTaBY MPOJYKTOB M PEAarcHTOB,
TerioBomMy 3 dexTy, HanmpaBieHuto, (haze, HATUUUIO KaTalu3aTopa, U3MEHEHUIO
CTENEHEW OKUCIIEHUSI AJIEMEHTOB, 00Pa3yIOLUX BELIECTBA.

YcTaHoBKa MPU3HAKOB OOIIEr0 M PAa3IMYHOTO B THUIOJOTHUU PEAKIUil Ui
HEOPraHWYECKON W opranmyeckor xwmun. Kiaccudummkamus BemecTB u
MPOLIECCOB € TOYKU 3pEHUsl OKHUCIEHUs-BOccTaHOBIeHUs. (CocraBieHue
YpaBHEHUH peakiui

C TMOMOIIBI0 MeTOoJa JJIeKTpoHHoro OamaHca. OObSCHEHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW PEaKUMHU MU TMOJIOKEHUS XHUMUYECKOTO PaBHOBECHUSI OT
pa3anyuHbIX (aKTOPOB

XuMHYEeCKH
IKCIEPUMEHT

Brmmmoerne  XMMHYECKOTO OKCIICPUMCHTAa B TIIOJHOM COOTBE€TCTBUU C
npaBUiIaMu 0€30MaCHOCTH.

Habmonenue, pukcaius 1 onucaHue pe3ysibTaToB MPOBEAEHHOTO
HKCIIEPUMEHTA

XumMnueckas
uHdopmanus

[IpoBeneHne camMOCTOSITEILHOTO TIOMCKa XUMHUYECKOW HHpopmanuu ¢
UCTOJIb30BAaHUEM PA3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JaHUH,
KOMIIBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB MHrepHera). Mcnonbs3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTMH Uit 0OpabOTKM M Tepefadyd XHUMHYECKOM
MH(pOpPMaLlUU U €€ MPEICTAaBICHUS B pa3InYHbIX (popmax.

Pacuétnl mo
XHMHYECKHM
(opmysram u
YPAaBHEHUAM

VYcTaHOBKA 3aBUCHMOCTH MEKIY Kaue€CTBEHHOM M KOJIWYECTBEHHON CTOPOHAMHU
XUMHYECKHX OOBEKTOB M TMpoILeccOoB. PemieHne pacyeTHbIX 3a4ad IO
XUMHUYECKHM (hopMyJiaM U ypaBHEHUSIM
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IIpodguabHoe u
npogecCHOHATBLHO
3HAYMMOe
co/iep:kaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY U Ha IPOU3BOJCTBE.

OnpeneneHue BO3MOMKHOCTEH IPOTEKaHUS XMMHMYECKHX IPEBPALLCHUN B
pa3IMYHBIX YCIOBHSIX.

CoOmnroneHue MpaBUl JKOJOTMYECKH TPAMOTHOTO INOBEJNEHMS B OKpY)Karollen
cpeze.

Onenka BIHMAHHAA XUMHAYECKOTO 3arpsi3HEHUS OKPYXKAKOIIEeH Cpelpl Ha OpraHu3M
YeJI0OBEKA U IPYTUE KUBbIE OPraHU3MBbI.

Cobntonenue npaBuil 0e30MacHOro0 OOpallleHUs C TFOPHOYMMU M TOKCHUYHBIMH
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHON KOHLEHTPALMK B ObITY U Ha IPOU3BOJICTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
MIOCTYINAIOIIEH U3 Pa3HBIX HCTOYHUKOB
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8.YUYUEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
OV /.11 «Xumus»

Jnist ocBoeHust paboueit mnporpammbl yuyeOHOM mucturuimasl «OY . 11.
«XuMHUs» B TEXHUKYME HMEETCsl Y4eOHbI KaOMHET «XHUMHM» C JIa0OPAHTCKOU
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
HNuTepHer BO Bpemsl yueOHOTro 3aHATUS U B MEPUOJA BHEYUEOHOH JesSTEIbHOCTH
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
aMHIEMHOJIOTHYecKuX mpaBwil W HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM 000PY/I0BaHUEM, YKA3aHHBIM B HACTOAILLMX TPEOOBAHUAX, B TOM
YyHUCJIe CHEUUATN3UpPOBAaHHOM y4yeOHOM MeOenblo H  cpeAcTBaMU  OOy4YEHHS,
JOCTaTOYHBIMA VIS BBIMIOJIHEHHUSI TPeOOBaHUW K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILIEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo/1aBaTes;

- METOJMYECKHE MaTepuaibl s JUCTAHIIMOHHOTO OOydeHHUsi Ha OO0JIauyHOM
XpaHWIHILE (IPe3eHTalu, KOHCIIEKThI, TECTOBBIC 3aJJaHUs, BUIEOYPOKH );

- HaTypaJibHble OOBEKTHI, MOJIETH, NpUOOPEl W HAOOpPHl I MOCTAaHOBKHU
JEMOHCTPAlMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

- IeYaTHBIE CPEJCTBA OOYUCHMUS;

- HHQOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsrit GoH BXOAAT Y4COHUKH, YI€OHO-METONMUECKHE KOMIUICKTHI
(YMK), o6GecnieunBaromue ocBoeHue ydeOHoW muctmruimabl OV .11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIU JOIYLIECHHBIE ISl HCIIOJIB30BAHUS B TEXHUKYME.
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9.0CHOBHBIE NICTOYHUKHU U JIUTEPATYPA

s cmyoenmos
1. Tabpuensn O.C. Xumus s nmpodeccuii U cnenuanbHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. I'abpuensn, N.I'. OctpoymoB. — ctep. — M.:
M3natensckuil eHTp «Akagemus», 2017.

s npenooasamerts

o @enepanbHblii 3akoH 0T 29.12.2012 No 273-®3 «0O6 oOpa3oBaHuud B
Poccuiickoit @enepauun» (B pen. peaepaibHbix 3akoHOB 0T 07.05.2013 Ne 99-
@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne
203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Neo
15-®3, ot 05.05.2014 No 84-d3, ot 27.05.2014 No 135-®3, ot 04.06.2014
Nel48-®3, ¢ wu3mMeHeHus MU, BHeCeHHbIMM DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3).

o [Ipukaz Muno6puayku Poccum ot 17.05.2012 Ne 413 «O6 yTBepkaeHUH
(denepabHOrO0 TrOCYJapCTBEHHOrO OOpa30BATENbHOTO CTaHAApTa CPEIHEro
(nomHoro) oOmero oOpa3zoBaHus» (3apeructpupoBan B Muntocte PO
07.06.2012 Ne 24480).

e [Ipukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuH
usmeHenuit B Ilpuka3 MunuctepcTBa o0pa3oBaHusi U Hayku Poccuiickoi
Oenepanuu ot 17 mas 2012 1. No 413 «O06 yrBepxkaeHuun ¢eaepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO (TMOJTHOT0) OOIIEro
00pa3oBaHU.

e [lucemo JlemapramMeHTa TOCYJAapCTBEHHOW TMOJUTHUKH B cdepe MOArOTOBKH
pabounx kaapoB u JIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanum no opraHu3aliy noy4de-Husi CpeAHero ooero oopa3oBaHus
B Mpelesiax  OCBOGHMS ~ 0Opa3oBaTEIbHBIX  IPOTpaMM  CPEIHEro
Mpo(eCCHOHATIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHUs €
y4eToM TpeOoBaHuM (enepanbHbIX TOCYJIapCTBEHHBIX 00pa3oBaTEIbHbIX
CTaHJAAPTOB U TIOJMydyaeMod Tpodeccuu WIH CIENUaTbHOCTH CPETHETO
MPOECCUOHAIBHOTO 00pa30BaHUS.

e Koncrurynuus Poccuiickoit ®enepaunu 1993 r. (mocnennsis penakuus).

o Tabpuensu O.C., JIpicoBa I'.I'. Xumus B Tecrax, 3ajadax ¥ YIPOKHCHHSIX:
ydeOHOe Tmocobue JyuIsi  yUpexXIEHUW cpeaHero mnpodeccroHaIbHOIO
obpazoBaHus- M.: M3znarenbckuii neHTp «Akaaemus» , 2014.- 224 c.

JlonoJiHUTEIbHAS JIUTEpaTypa
Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii U CHeruatbHOCTEH €CTECTBEHHOHAYYHOTO MpOoduisi: y4eOHUK JJI CTY.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.
Labpuensn  O. C., Ocmpoymos H. I Xumms gns  npodeccwit  u
CHEIMATLHOCTe  COLMAIbHO-)KOHOMUYECKOTO W TYMaHUTApHOTO MpOQuIIeH:
y4eOHMK IS CTYI. ydpexaeHuil cpen. mpod. obpazoBanus. — M., 2014.
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[Nabpuensn O.C. Xumusa s npodeccuil M CHelUalIbHOCTEH TEXHUYECKOTO
npoduis: yuebnuk / O.C. T'abpuensn, U.I'. OctpoymoB. — 6-¢ u3z., crep. — M.:
N3 parenbckuil HeHTp «Akanemus», 2013. — 256 c.

Epoxun IO. M., Kosanesa M. b. Xumus nis npodeccuid W CHenualibHOCTEH
TEXHUYECKOTO U EeCTECTBEHHOHAy4yHOro mnpoduied: ydyeOHUK g CTYI.
yupexJIeHu cpen. mpod. obpazoBanus. — M., 2014.

Epoxun FO. M. Xumusi: 3agaud W yhOpaxHEHUs: yuyed. mocobue sl CTy/.
yupexaeHuit cpea. mpod. oopazosanus. — M., 2014.

HNHuTepHer-pecypcsnl
- T'abpuensa O.C. Xumust ayia nmpodecCuid M CHEIMaIbHOCTeH TEXHUYECKOTO
npodwrst: yaeonuk / O.C. I'abpuensia, U.I'. OctpoymoB. — 4-¢ u3m., crep. — M.:
Wznatenbckuii neHTp «Axagemusi», 2017. — 272 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

T'abpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,/lopogeesa H. M. TlpakTukym:
y4eb. mocobue s CTyA. yupexjaeHui cpen. npod. obpazoBanus. — M., 2013.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun FO. M., Koseanesa M. b. Xumus 1 mnpodeccuid M CIeHHATbHOCTEN
TEXHUYECKOTO W E€CTECTBCHHOHAy4YHOTo mpodwuied: y4eOHMK I CTYA.
yUpexIeHUN cpen. pod. oOpazoBanuss. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmIzQ3M/view

Epoxun FO. M. Xumusi: 3agau W yhOpaxHeHus: yuyeO. mocolue sl CTY/I.
yupexaeHuil cpel. npod. oOpazosanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view
www.alhimikov.net (OGpa3oBaTe/IbHBINA CAWT IS IIKOJIbHUKOB).
http://www.chem.msu.su/rus/elibrary/ (snekTpoHHast OUOIHOTEKA 10 XUMHH )
http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMUKH ¥ XHMHUSD» )
http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHBINA CANT 15 IIKOJIBHUKOB M CTYICHTOB)
http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepanbHBIN 3aKOH
oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deaeparum )
http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccun ot 17.05.2012 No
413 «O06 ytBepxkaeHUH (henepaibHOr0 rOCyIapCTBEHHOT0 00Pa30BaTEILHOTO
CTaHJapTa cpeaHero (MoJHOro) o0IIero oopa3oBaHus» )
http://base.garant.ru/70866626/ ( Ilpuka3 Munoopuayku Poccun ot 29.12.2014 No
1645 «O BHecenuu nzmenenuit B [Ipukas MunucrepcTBa 00pa3oBaHusl U HAYKU
Poccuiickoint @eaepannu ot 17.05.2012 Ne 413 “O6 yTBepxkaeHun GeaepaabHOTO
rocyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CpeHero (IOJIHOT0) 00IIero
oOpazoBaHus™» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
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http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

AW&n=178285&rmd=0.47311589198167914#06465699224871486 (ITucrmo
JlemapTameHTa rocyJapCcTBEHHOM MOJUTUKU B cpepe MOATOTOBKU pabOYuX KaJApOB U
JI1O Muno6puayku Poccuun ot 17.03.2015 Ne 06-259 «PexoMeHnnanuu mo
OpraHu3alliy MOTYYEHUsI CPETHETO 00IIero o0pa3oBaHus B Mpeeiax OCBOCHUS
o0pa3oBaTeNbHBIX MTPOTPaMM CpETHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oa3ze
OCHOBHOTO 00111eT0 00pa30BaHus ¢ y4eTOM TpeboBaHuM (henepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOM MPOPECCUuu WiH
CHEIUATBLHOCTH CPEAHETO PO(eCcCHOHATEHOTO 00pa30BaHUS )
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