OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXXHOI'O TPAHCIIOPTA

denepanbHOE FOCYAAPCTBEHHOE OODKETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHuUs
«MpKyTCKUI TOCYAapCTBEHHBIA YHUBEPCUTET ITyTeH COOOIICHUS
KpacHosipckHii HHCTUTYT KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
- humman dexepanabHOrO roCyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOTO YUPEXKICHUS
BhICIIEro 0Opa3oBanus «VIpKyTCKHUil rocyiapCTBEHHBI YHUBEPCUTET yTEH COOOIIEHUS»
KpacHosApckuil TEXHUKYM KEIE3HOJOPOKHOIO TPAHCIIOPTA
(®I'bOY BO KpWXKT UpI'VIIC KTXKT)

PABOYAS ITPOT'PAMMA JUCHUITJIMNHBI

BJ. 07 XUMUS

JUTSL CIIELIMAJIBHOCTH
23.02.06 TexHnuyeckas dKCIUTyaTalys MOJIBUKHOTO COCTaBa YKEJIE3HBIX TOPOT

(BaroHsI)

bazosas moaroroska

cpeaHero npohecCHOHAIBHOTO0 00pa30BaHUs

KpacHosipck

2019

ONeKTPOHHbIN AOKYMEHT BbirpyxeH n3 ENC ®'60OY BO Mpl'YTIC n cootBeTcTBYET OpUriHany

[
Moanucant ®rEOY BO UplYTMC Tpodumos HO.A. __[\‘ll ,
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00

Moanuce cooTBeTCTBYET (haviny AOKyMeHTa MPF\/\_\C.




PaGouas nmporpamma mucrurummasl bJ1.07 Xumus pazpadorana Ha ocHoBe denepanbHOTo
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeaHero oOmiero oOpa3oBaHUs C Y4ETOM

IIPUMEPHOM MPOTPaMMBbI JUCLUIIIVHBIL.

PACCMOTPEHO
Ha zacenanud UMRI0BOI KOMHCCHN
o h*lll('l“?’pd WBATCTRHMN ,sll\.lU!Il,HIH )

s Iy =
Il]\:‘!]x’\l._u,;,\-' 7L/ oT « ,-/“ v { “ 2019 r.

\

TeZ_OT ¢ ]
Hpeaceaarens 1K ,‘;ff’,!,",/; ITH. IOManon

COI'JIACOBAHO
JamecTyrean JHpekTopa no yuebnoii
M MEFOARICCKOR paGore CTIO
g Ta AN Ui B, Jlomuun
« 72970 Wpi > 2019

Pa3zpabotunk: Manunuuk A.A. — npenoaasarens KTXKT KpMKT UpI VIIC

COJIEP’)KAHUE



1. TIACITOPT PABOYEIM ITPOI'PAMMBI JIUCIIATIIVHBI 4
2. CTPYKTYPA U COAEP’)KAHUE AUCLUITIJIMHBI 7
3. VCJIOBUS PEAJIM3ALIN PABOYEN ITPOT'PAMMBI JJUCLIUIIIMHBI 18
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA ANCLUITIJIMHBI 20



1. IACIIOPT PABOYEM ITPOT'PAMMBI JTUCHUTLJIAHBI

1.1. Ob6aacTh NpUMeHEHHSA
Pabouas mporpamma mucturummasl b/1.07 Xumus paspadorana Ha ocHoBe DenepanbHOrO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapPTa CPEIHEro 00IIero oopa3oBaHusl.

1.2. MecTo OMCHUIJIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU CHENHAJIHCTOB
cpeIHero 3BeHa

Huctumumaa BJ1.07 Xumust BXomuT B 0a30BbIe JUCIHHMILIMHBI 00MICO00pa30BaTEIHLHOTO
y4eOHOTO IHKIIA.

1.3. Heau u 3agayd JMCUMILIMHBI — TpeOOBaHHUS K pe3yJabTaTaM OCBOEHUS
AUCHMILINHBI

B pesynbpraTe ocBoenus quctumnabl bJI.07 Xumus o0ydaroniuiicss J0JKEH yMETh:

- Ha3bpIBaTh. U3YUYCHHBIC BEIECTBA II0 «TPUBUAIBHOW» WM MEXKIYHAPOIHOM
HOMEHKJIaTypam;

- ONpeneNsiTh: BaJECHTHOCTh W CTENEHb OKHUCICHUS XUMUUYECKHX DJIEMEHTOB, THII
XUMUYECKON CBSI3W B COCIMHEHUSX, 3aps]l MOHA, MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, THUII
KPUCTAJUTMYECKOW  PEIIeTKH, XapakTep Ccpeasl B BOJHBIX PAcTBOPAX, OKHUCIUTETh U
BOCCTAaHOBUTEIb, HAIPABJICHUE CMEIIECHUS PAaBHOBECHS TIOJI BIHMSHHEM Pa3IUYHBIX (HDaKTOPOB,
M30MEpPbl W TOMOJIOTH, TPUHAIJICKHOCTh BEIIECTB K pa3HBIM KjaccaM HEOPTaHWYECKUX |
OpPraHWYECKUX COCIMHECHHM; XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX, TUIIBI PEAKITUi
B HEOPTaHMYECKOW M OPraHNYECKON XUMUU;

- XapaKTepH30BaTh: s-, P-, d-3MeMeHTHI 10 WX MojoxeHuto B [leproauyeckoit cucreme
JI.1. MenneneeBa; oOmue XUMHUYCCKHE CBOKMCTBA METAJUIOB, HEMETAIIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKHMX M OPraHMYeCKUX COEJIMHEHUH; CTPOEHHWE U CBOWCTBA OPraHMYECKHUX
coeMHeHUH (YTrJeBOAOPOJIOB, CIIUPTOB, (PEHOJIOB, aJbAECTUAOB, KETOHOB, KApOOHOBBIX KHUCIIOT,
aMUHOB, aMUHOKHUCJIOT U YTJI€BOJIOB);

- OOBACHATH: 3aBHCHUMOCTb CBOMCTB XHMHYECKOIO D3JIeMEHTa W OOpa30BAHHBIX UM
BelIeCTB OT mnoJjoxkeHus B Ilepuogmyeckoii cucreme [[.M. MenneneeBa; 3aBUCUMOCTb CBOWCTB
HEOPraHMYECKNX BEIIECTB OT HUX COCTaBa M CTPOECHUS, NPUPOAY XUMHUUYECKOW CBS3H,
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW peaklUd OT PazIuyHbIX (aKTOPOB, pEaKIUOHHON
CIOCOOHOCTH OPraHUYEeCKUX COCIMHEHUMN OT CTPOCHUS UX MOJICKYJI;

- MPOBOJUTH PACYEThl 0 XUMHUYECKUM (OpMyliaM U ypaBHEHHSIM PEaKIInii;

- OCYILIECTBJISATH CAMOCTOSITENIbHBIN NOUCK XUMUYECKOW HHPOPMAIH C UCTIOJIb30BAaHUEM
pPa3IMYHBIX HMCTOYHHKOB (CIPAaBOYHBIX, HAay4YHbIX M HAYYHO-TIOMYJSPHBIX  U3JaHU,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); UCTI0Ib30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUN
Uis 00paboTKH W TMepeAayd XMMUYECKON HMHGpOpMAIMK M €€ MPEICTABICHUS B Pa3IUYHBIX
dbopmax.

3HaTh/TIOHUMATD:

- pOJb XMMHHM B €CTECTBO3HAHUM, €€ CBA3b C JAPYTMMH ECTECTBEHHBIMU HayKaMHU,
3HAYEHHUE B JKU3HHU COBPEMEHHOTO OOIIECTBA;

- BOKHEMIINE XUMHYECKHUE MMOHATHS: BEIIECTBO, XUMUUYECKHI JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB M MOJIEKYJ, MOH, pajJuKal, aTOMHbIE S-, P-, O-opOuTasy, XMMHUYECKasi CBS3b,
ANIEKTPOOTPHUIATENIFHOCTh, BAJICHTHOCTb, CTENEHb OKHCIEHUs, TUOpUAM3aIUs OpOuTaleH,
MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ, MOJIb, MOJISIpHAs Macca, MOJSPHBIE 00BeM
ra3o00pa3HbIX BEIIECTB, BEUIECTBA MOJEKYASIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHUS, AUCTIEPCHBIE
CUCTEMBbI, HWCTUHHBIE pPACTBOPBI, 3JIEKTPOJUTUYECKAs JAUCCOLMALMS, KHUCIOTHO-OCHOBHBIE
peakluu B BOJHBIX pacTBOPAX, THAPOJIN3, OKUCIEHUE U BOCCTAHOBIICHHE, 3JIEKTPOJIU3, CKOPOCTh
XMMHYECKON peakIMM, MEXaHW3M peakllMu, KaTalu3, TEIUIOBOM 3(peKT peakiuu, 3HTAIbIUS,
TEIUIOTa O0O0pa3oBaHUs, OHTPONHS, XHUMHYECKOE pABHOBECHE, YIIEPOJHBIA  CKEJIeT,



(yHKIIMOHANTBHAS TPYIIa, CTPYKTypHas M IMPOCTPAHCTBEHHAS HM30MEPHUsS, OCHOBHBIC THIIBI
peaKkuuii B HEOPraHMYECKOW U OPraHUYECKON XUMUU;

- OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUS MacChl BEHIECTB, 3aKOH IOCTOSHCTBA
cocTaBa BeulecTs, [lepuonuueckuii 3akon JI.1. Menneneena, 3akon ['ecca, 3akoH ABOrajpo;

- OCHOBHBIC TEOPHUH XUMHUU; CTPOCHHUS aTOMa, XUMHYECKOH CBS3U, DIEKTPOJIUTHUUECKOU
JTUCCOIMAIIMU, KHCIIOT U OCHOBAHUM, CTPOCHUSI OPraHUYECKUX M HEOPTraHUYECKUX COCAMHEHUMN
(BKJIOUAS CTEPEOXUMHUIO), XHMUUECKYIO KHHETUKY U XUMUYECKYIO TEPMOJIMHAMUKY;

- KJTaccu(DUKAIMIO B HOMEHKJIATYPY HEOPTAHUUYECKUX U OPTaHUIECKUX COCTMHCHHMIA,

- IPUPOTHBIC UCTOYHHUKH YTIIEBOJAOPOJIOB H CIIOCOOBI UX MEPepabOTKH;

- BEIIECTBAa M MaTepuajbl, IIUPOKO HCIOJIb3yeMbl€ B MPAKTUKE: OCHOBHBIC METAJUIbI U
CIUTaBbI, TpaduT, KBApIl, MUHEPATbHBIC yIOOPCHUS, MHHEPAIbHBIE W OPraHUYCeCKHE KUCIOTHI,
IEJIOYH, aMMHUaK, YIrJIeBOJIOPOMAbI, (EHON, aHWIMH, METAHOJ, JTaHOJ, >STUJICHIIHKOIIb,
THIEpUH, (HOpPMaNIbICTH, alleTalbJICT /I, alleTOH, TJIFOK03a, caxapo3a, Kpaxmall, KIeTdaTka,
AMUHOKHCIIOTBI, O€NKH, WCKYCCTBEHHBIC BOJIOKHA, KAay4yKH, IIJJAaCTMACCHl, JKHPbI, MbLIa H
MOIOIIIUE CPECTBA.

N3yuenne naHHOM AMCUMILIMHBI IPEAIIOIAraeT ClIeAyOINe PE3YIbTaThl:

1. JIngHOCTHBIE pe3yIbTaThl OCBOCHUS TUCIUTIINHBI TOJDKHBI OTPAXKaTh:

- YyBCTBO TOPJOCTH W YBaXEHUS K HCTOPUU U JIOCTWIKCHUSIM OTEUECTBEHHOU
XUMUYECKON HAayKW; XHMHUYECKH TPaMOTHOE TIOBEJACHUE B MPO(PECCHOHATEHON AESTEILHOCTH U
OBITY IpH OOPAIIEHUH ¢ XUMUIECKMMH BEIIECTBAMH, MaTEpHAJIaMH U TTPOIIECCAMU;

- TOTOBHOCTH K MPOJIODKCHUIO0 00pa30BaHUS M TOBBIIICHHS KBATU(UKAIINN B U30paHHOU
npoheCCHOHANTBHOU JCSITEIHPHOCTH U OOBEKTHBHOE OCO3HAHME POJM XUMHUYECKUX KOMITETCHITHI
B 3TOM;

- YMEHHUE HCIOJBh30BaATh JOCTHKEHUS COBPEMEHHOM XMMHYECKOM HAYKHM U XUMHYECKUX
TEXHOJIOTUN JUIsl TIOBBIIIEHHUS COOCTBEHHOTO MHTEJIEKTYaJlbHOTO pAa3BUTUS B BBIOpPAHHOM
npodeccrnoHabHOM e TEIbHOCTH.

2. MetanpeaMeTHbIE Pe3yIbTaThl OCBOECHUS IUCHUIUIMHBI TOJDKHBI OTPaXKaTh:

- HCIOJIB30BAHHWE PA3IMYHBIX BHJIOB IO3HABATEIBHOM JEATEIBHOCTH MU OCHOBHBIX
MHTEJJIEKTYaJbHBIX ONepauuid (MOoCTaHOBKa 3agauyd, (OPMYJUPOBAHME THUIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHne, CuCTEMaTU3allks, BbISIBJICHUE TUIIMYHO CJIEJACTBEHHBIX CBA3EH,
MOUCK aHajoroB, (OPMYIUPOBAHME BBIBOJOB) JUIsI pELIEHUS TOCTABJICHHOM 3ajgauu,
MPUMEHEHHE OCHOBHBIX METOJOB I03HaHUs (HAONIOJEHUE, HAYYHBIH OSKCIEPUMEHT) Ui
U3YYEHHUS DPA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXO0IMMOCTh CTaJIKUBATHCS B PO ecCHoHaIbHOM chepe;

- HCIOJb30BAaHUE PA3IMYHBIX MCTOUYHUKOB JUIS MOJIYYEHUS XUMHYECKOW HH(OpMaIuu,
YMEHUE OLIEHUTh €€ JIOCTOBEPHOCTh JUIsl JOCTHXKEHHMS XOpOIIMX pe3ylbTaTOB B
npodeccuoHanbHOU chepe.

3. [IpenmeTHbIe pe3yabTaThl U3Y4eHUs 0a30BOT0 Kypca XUMUU JOJLKHBI OTPAXKATh:

- ¢(OpMHUPOBAHHOCTH MPEJICTABICHHUI O MECTe XUMUU B COBPEMEHHOI HAay4HOU KapTHHE
MHUpa; TOHUMaHHE POJIM XUMHH B (POPMHPOBAHUM KPyro3opa M (PyHKIHOHAIHHON IPpaMOTHOCTH
YeJIOBeKa JUIsl peLICHUs MPAKTUYECKHUX 3a/1ay;

- BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU XMMHUYECKUMU TOHATHSMHU, TEOPUSMHU, 3aKOHAMH M
3aKOHOMEPHOCTSAMH; YBEPEHHOE T0JIb30BaHUE XUMHUUECKON TEPMUHOJIOTUHU €1 U CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOIO MO3HAHHUS, HCIOJb3yEMbIMU B XUMUU:
HaONMOJIeHNe, OINUCaHue, W3MEPEeHHe, OJKCIEPUMEHT; yMeHHe 00pabaTbiBaTh, OOBSICHATH
pe3ynbTaThl MPOBEAEHHBIX OMBITOB U JIENaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH
METO/Ibl TIO3HAHMS MPU PEIICHUH NPAKTUUYECKUX 3a]a4;

- cpOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMUYECTBEHHBIE OLIEHKH U MMPOBOAUTH PACUYETHI TIO
XUMHUYECKUM (HOpMYyNIaM U ypaBHEHUSIM;

- BIIaJicHHE TMpaBUJIAMH TEXHHKH O€30MaCHOCTH MpPH HCIOJIb30BAHUU XUMHUYECKHX
BEILIECTB;



- (QOpMUPOBAHHOCTh COOCTBCHHOW TO3WIMH IO OTHOIICHUIO K XUMHYECKOU
nH(pOpMAaLIUY, TIOTYIaeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. KosiuuecTBO 4acOB HA 0CBOEHME MPOrpaMMbl U CHHIJIUHBI
MakcumanbHas ydyeOHast Harpy3ka ooyuatomerocs: 117 yacoB B Tom umcie:
- o0s13aTenbHAs ayqUTOpHAs yueOHast Harpy3ka oOydaromierocs 78 4acos;

- caMocToATeNbHas paboTa oOydaromierocs 39 yacos.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0beM JUCHUILUINHBI U BUbI y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem
4acoB

MaxkcumManbHas yaeOHast Harpyska (BCero) 117
OO6s3arenbHas ayaguTopHas yueOHas Harpyska (BCero) 78
B ToM uucne:
[IpakTuyeckue 3aHATHS 30
JlaGopaTopHble 3aHATHS 6
CamocTrosTenpHas pabota o0yJaromerocs (BCero) 39

[IpomexyTrouHas arrectauus B popme: nuddepeHpoBaHHOrO 3a4eTa




2.2. TeMmaTu4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue pa3xe/ioB U TEM

Conepmafme yqeﬁﬂoro mMarTtepuaJjia, J'IaﬁOpaTOPHLIe H MPAKTUYIECCKUE 3aHATHSA,
CaAaMOCTOsITCJIbHAs paGOTa oﬁyqammerom

O0beM yacoB

Paznen 1. O0mas n 13
HeOpraHu4vecKasi XuMusi
Tema 1.1. OcHoBHbIe OHATHSA U | Coep:kaHue y4eOHOr0 MaTepuasia: 2
3aKOHbI XMMHH OcHoBHble TOHATHUS XUMHH. BemectBo. Atom. Monekyna. XUMHUYECKUH DJIEMEHT.
Amnotponusi. [IpocTeie u cioxkHbIe BemecTBa. KauecTBEHHBIN M KOJTMUECTBEHHBIN COCTaB
BeleCTB. XUMHUECKHEe 3HAKU U (popmynbl. OTHOCUTENbHBIE aTOMHAasi M MOJIEKYJspHas
Macchl. KonnuecTBo BeecTsa.
Crexuomerpusi. 3aKOH COXpAaHEHHS MacChbl BELIECTB. 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB MOJIEKYJISPHOU CTPYKTYphI. 3aKOH ABOTraipo U CJIEICTBUS U3 HETO.
PacuerHble 3a1aun HAa HAX0XA€HUE OTHOCUTEIHHON MOJEKYISIPHON Macchl, ONpeieeHIe
MacCOBOM JJOJIM XUMUYECKHX AJIEMEHTOB B CJI0’KHOM BEIIECTBE.
IIpakTnueckoe 3ansTHE 2
Pacuetsl o xumuueckum GopmyinaMm U ypaBHEHUSIM
CamocTrosiTesqbHasi padoTa 00y4arOIMXcs 3

IToaroToBka JOKJIAJ0OB IO TEMaM:

e licTopusi OTKPBITHSI XUMHUYECKHX JIEMEHTOB;
e OCHOBHBIE XUMUYECKHE 3aKOHBI;

e BO3HMKHOBEHHE XUMUHU KaK HAyKH;

e HoGeneBckue naypeaTsl B 00JaCTH XUMHH.




Tema 1.2. Ilepuoguyeckuii
3akoH u [lepnoanueckas
CHCTEeMa XUMHYECKHX
siemeHTOB /I.. MeHnaeneeBa u
CTPOEHHE aTOM

Copep:xanue y4eOHOro MaTepuajia

Otkpeitue JI.MI. MenneneeBbim Ilepuognueckoro 3akona. Ilepumonnyeckuil 3akoH B
dbopmymuposke .M. Menneneena.

[Tepromuveckast TabMUIa XUMHUYECKHX JJEMEHTOB — rpadudeckoe oToOpakeHue
HepuoIn4eckoro 3akoHa. CTpyKTypa NEpUOANYECKON TaOMUIIBl: TEepPHOIbl (Manble U
OoJibiue), TPyYIIbI (TJIaBHAS U MOOOYHAs).

Crpoenue atoma u nepuoanueckuii 3akoH /.M. MenneneeBa. ATom — ciioHasi yacTULIA.
SAnpo (IpoTOHBI M HEUTPOHBI) M AJIEKTpOHHAass oOonouka. WM3orombl. CrpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MasbIX NeproaoB. OCOOEHHOCTH CTPOEHMS
AIIEKTPOHHBIX 000JOYEK AaTOMOB DJEMEHTOB OOJNBIIMX TEPHOJOB  (NEPEXOJHBIX
anemeHToB). [Tonstie 00 opouTansx, s-, p- u d-Opoutanu. DIEKTPOHHBIE KOHPHUTYPAITTH
aTOMOB XHMHYECKHX 3JICMEHTOB.

CoBpemenHass (GOpMyTUPOBKA IEPHOANYECKOTO 3aKOHA. 3HAUYEHHUE IEePHOIHMYECKOTO
3aKOHa M TEPUOJAMYECKOM CHCTEMbl XUMUYecKuX sieMeHToB [[.M. MennmeneeBa miist
pa3BUTHS HayKH U IOHUMaHHS XUMUYIECKON KapTHHBI MHpa.

IIpakTHYeckoe 3aHATHE 2
CocraBiieHHe MEeKTPOHHBIX (DOPMYII AaTOMOB 3JIEMEHTOB U T'paUUECKUX CXEM,
3aMo0JHEHNUE UX DJIEKTPOHAMH.
CamocrosiTesqbHasi padoTa 00y4aroIMXcs 2
[ToaroroBka TabIUIBI 10 PACIPEIEICHHUIO 3JIEKTPOHOB M0 CIOSIM
Tema 1.3. CTpoeHue BeniecTBa 18
Tema 1.3.1. Honnasn Conep:xaHue y4eOHOro MmaTepuaja 2

XHMHYECKas CBA3b.
KoBajenTHass xumuueckas
cBs3b. MeTa/iimyeckasi CBA3b.

Kartunonsl, ux obpa3zoBaHue U3 aTOMOB B pe3yJbTaTe Ipolecca OKUCICHUsS. AHMOHBI, UX
oOpa3oBaHue M3 aTOMOB B pe3yibTaTe Ipoliecca BoccTaHOBICHMs. MoHHas CBs3b, Kak
CBSI3b MEXJy KAaTHOHaMU M AHHOHAMHU 3a CUET 3JIEKTPOCTATHUECKOrO IPHUTSKECHMUS.
Knaccugukanus MOHOB: MO COCTaBy, 3HAKy 3apsia, HAJIMYMIO THAPATHON OO0OIO0YKH.
Honnble kpuctajuimueckue pemetrkd. CBoiicTBa BelIeCTB € HOHHBIM  TUIIOM
KPHUCTATIMYECKOM PeIeTKH.

KoBaneHnTHass xumuueckass cBs3b. MexaHU3M 0Opa30BaHUsl KOBAJEHTHOW CBS3U
(OOMEHHBI ¥ JIOHOPHO-AaKLENTOPHbIN). DneKkTpooTpHuuaTelbHOCTh.  KoBajeHTHBIE
NoJIApHas W HenoJisspHas CBsA3M. KpaTHOCTh KOBaJEHTHON CBA3W. MOJIEKylIsIpHBIE U
aTOMHBIE KpHUCTaUIMYECKUE pemeTkd. CBOWCTBa BEIIECTB C MOJIEKYJISIPHBIMH U
aTOMHBIMM KPHUCTAJUIMYECKMMM pelieTkaMu. Merammyeckas cBs3b. Merammyeckas
KPUCTAJUIMYECKAsl PEIIETKA U METAIIIMYECKas XUMUYeCKas CBsi3b. DPU3HUECKUE CBOMCTBA




MCTAJIIIOB.

Tema 1.3.2. ArperaTsbie Coaepikanue yueOHOro MaTepuajia 2
COCTOSIHHSI BeLeCTB H TBepnoe, xuaKoe U razoo0pasHoe cocTosiHUS BellecTB. llepexos BeliecTBa U3 OJHOIO
BOJAOPOAHAA cBA3b. UucThIE arperaTHoro CocTosiHus B Ipyroe. Bonopoanas cBs3b.
BelecTBa U cMecu. Jlucnepcunie | Yucteie BemecTBa U cMecu. [loHstue o cmecu BemiecTB. |'OMOreHHbIE U I€TEPOTEHHBIE
CHCTEMBI cmecu. CoctaB cMmeceili: 00beMHasi U MaccoBasi A0JIM KOMIIOHEHTOB CMECH, MaccoBast J10JIsl
IIpUMECEH.
Hucnepcusie cucrtembl. [lonstue o gucnepcHoit cucreme. JucnepcHas ¢aza u
mucnepcuonHas cpena. Knaccudukanust gucnepcHbix cucteM. [IoHATHE O KOJIOMIHBIX
cUcTemMax
CamocrosiTesibHast paboTa 00y4yaromMXxcst 3
[ToaroToBKa NUCbMEHHBIX OTBETOB Ha BOIIPOCHI
Tema 1. 4. Bona. PacTBopbl. Conep:xanue yuyeOHOro marepuaJja 2
DJIeKTPOJIUTHYECKAS Boxa xak pactBoputens. PactBopumocTh BemiecTB. HachilieHHbIE, HEHACHINICHHBIE,
AUCCOLHALMS MIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPHUMOCTHU Ta30B, MKHUJAKOCTEH U TBEPABIX
BEILECTB OT Pa3IMYHBIX (PaKTOPOB.
MaccoBast 10151 pAacTBOPEHHOIO  BEIIECTBA.  JIEKTPOJUTHUYECKAs JIUCCOLMALNS.
ONEKTPOIUTBl W HEIEKTPOIMUTHL. DJIEKTPOJIMTHYECKAsT Juccounuanus. MexaHu3Mbl
JNEKTPOJUTUYECKOW JUCCOLIMALIMU JJIsl BEIIECTB C Pa3JUYHbIMM THUIIAMH XUMHUYECKOU
CBs3U. ['MapaTupoBaHHBIE W HETUIPATUPOBAHHBIE MOHBI. CTENEHb 3JIEKTPOJUTHYECKOU
muccouuanuu. CunbHble U crabble 2JeKTPOJUThl. OCHOBHBIE IOJIOKEHUS TEOPUU
ANEKTPOJUTUYECKON qucconuanuu. KuciaoTel, OCHOBAHUSI M COJIM KaK 3JIEKTPOJIUTHI.
CamocTrosiTesqibHasi padoTa 00y4arOIMXcs 3
Pemrenue 3agau
IIpakTH4eckoe 3aHATHE 2
Haxos/1eHne MaccoBOM JI0JIM paCTBOPEHHOIO BEIIECTBA.
IIpakTHyeckoe 3anaTHe [IpuroroBneHue pacTeopa 3aJaHHON KOHUEHTPALU 2
IIpakTHyeckoe 3ansaTHe CoCTaBlIEHUE YPAaBHEHUHN PeakUii B MOJIEKYJIAPHON U MOHHOU 2
hopmax
Tema 1. 5. Knaccuduxanus 10

HEOPraHu4eCKMX COCAMHEHMI U
HMX CBOMCTBA
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Tema 1. 5. 1. KucJjaorbl 1 ux
cBoOlicTBA.
OcHOBaHMA U MX CBOWCTBA

Coaepikanue yueOHOro MaTepuajia

Kucnorel Kak dSIEKTPOJIUTHI, HMX KiIacCU(UKAIMS IO pPa3IMYHbIM MPU3HAKAM.
XHWMHUYECKUE CBOMCTBA KHUCJIOT B CBETE TEOPUM INIEKTPOJUTUYECKOM JHUCCOLUALNH.
Oco0OeHHOCTH B3aUMOJICHCTBUSL KOHLEHTPUPOBAHHON CEpHONM M a30THOM KHCJIOT C
MeTasmaMu. OCHOBHBIE CIIOCOOBI IOJYYEHUS] KUCIIOTHI.

OcHoBaHMsSI Kak »dJEKTPOJUTHI, HX KIacCUPUKAUs [0 pa3IUYHbIM IPU3HAKAM.
XUMHYECKUE CBOMCTBA OCHOBAaHUW B CBETE€ TEOPUU DIICKTPOJHUTHYECKOW TUCCOLMAIUU.
Paznoxxenne HepacTBOPUMBIX B BOjA€ OCHOBaHMU. OCHOBHBIE CIIOCOOBI TMOTYYCHHS
OCHOBAHUM.

Tema 1. 5. 2. Coau 1 ux
cBoiicTBa. OKCHIABI M UX
CBOMCTBa

Conepxxanue yueOHOro Marepuaja

Comu kak snexktponutbl. CoiaM cpenHue, KUCIble U OCHOBHbIE. XMMHMUYECKH CBOMCTBA
COJIEH B CBETE TEOPHUH DICKTPOTUTHIECKOM nuccormanuu. CriocoObl MOIyIeHHS COJICH.
I'maponus counent.

Oxkcunpl u ux cBoiictBa. Coneobpasytomnue u HecoseoOpasyronue okcuapl. OCHOBHBIE,
aM(l)OTepHBIe 1 KHCIIOTHBIE OKCHJBI. 3aBUCUMOCTH XapakTeépa OKChIaa OT CTCICHU
OKHCIIEHUs 00pa3yIoIero €ro Meramuia. XHMHYECKHEe CBOMCTBAa OKCHUIOB. [lomydenwme
OKCHJIOB.

IIpakTnyeckoe 3ansAiTHE
N3yuenune knaccudukanuu OKCHIOB, KHCJIOT U KX CBOUCTB.

IIpakTnyeckoe 3ansiTHE
N3yuenune knaccudukanuu 0OCHOBaHUM, COJICH U UX CBOMCTB.

IIpakTnyeckoe 3ansAiTHE
CocTraBiieHre ypaBHEHUN THIPOJIA3a COJIEH.

Tema 1.6. Xumnuyeckue peakmuu

Conepxanue yueOHOro Mmarepuasa
Peakuuu coenuHeHUs, pas3noKeHUs, 3aMmelleHus, oOMmeHa. KaTanmuTudeckue peaxiiui.
OOpatumble U HEOOpaTUMbIE peakUud. [OMOTEHHbIE M TEeTePOTreHHBbIC PEaKIIHH.
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DK30TepMUYECKHEe M OSHAOTEPMUYECKHE peakiuu. TermmoBoi 3ddexkr xuMuyeckux
peakuuii. Tepmoxumuueckue ypaBHeHUsA. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU.
Crenenp okucieHusi. OKHCIUTENIb U BOCCTaHOBJIEHHE. BOCCTaHOBUTENb U OKUCIIEHHE.
Meton aneKTpoHHOrO 0OajaHca JUIsi COCTaBJICHHS YPaBHEHHWH  OKHCIHTEIBHO-
BOCCTaHOBUTENbHBIX peakuuid. CKOpOCTh XMMHUECKUX peakuuil. [loHstue o ckopoctu
XMMHMUYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEAKLUUHA OT pa3InYHbIX
(aKTOpOB: TPHUPOABI PEATUPYIOIIUX BEUIECTB, HX KOHIEHTPAIMH, TEMIIEPaTypHI,
MMOBEPXHOCTH CONPHUKOCHOBEHUS W HCIIOJIb30BaHUS KaTanu3atopoB. (OOpaTUMOCTb
XMUMHUECKUX peakiuii. OOpaTtuMble 1 HeoOpaTUMbIe peakliii. XMMUYECKOE PaBHOBECHE U
CocOOBI €ro CMEICHHUS.

CamocrosTeIbHasA pa60Ta Oﬁy‘lalOHIHXCﬂ
CocraBieHne CXeM OKHCIUTEIBHO — BOCCTAHOBUTEILHBIX peaxunﬁ

Tema 1.7. Meraiibl ¥
HeMeTAJIbI

20

Tema 1.7.1. MeTaJiIBI.
CHJIaBbl lIeprle M IIBE€THBIC

Copep:kaHue y4eOHOTr0o MaTepuaJa

OcoOEHHOCTH CTpOEHHUS aTOMOB M KpuctauioB. dusnueckne CBONCTBA METAIIOB.
Knaccudukarys MeTamioB 1Mo pa3iInyHbIM MpU3HaKaM. XUMHUYECKUE CBOMCTBA METAJIIOB.
DIIEKTPOXUMHUYECKUH P HANIPSHKEHUH METalIoB. MeTamioTepmusi.

OO6mue crnocoObl MOTYYCHHUS METAJIOB.

[TonsiTue 0 METaJTypruu. [Tupomeramnyprus, TUAPOMETALUTYpPI s u
NEKTPOMETAILITYPTHUsl.

CamocTrosiTesqibHasi padoTa 00y4arOIMXcs

1. IToaroroska cooOIIEHUS HA TEMBI:

e [Ipou3BOACTBO AIFOMUHUS

e [Ipon3BOACTBO CTAJIM KOHBEPTOPHBIM CITIOCOOOM
2. [ToaroroBka MUChbMEHHBIX OTBETOB Ha BOTIPOCHI

Tema 1. 7. 2. HeMmeTaJJIbI
OxkucauTeJabHbIE H
BOCCTAHOBHTEJbHbBIE CBOHICTBA
HEeMeTaJlJIOB

Conepxanue yueOHOIro Marepuasa

OcoOenHocT CcTpoeHUsT aTOMOB. Hemeramnel — mOpocThie BellecTBa. 3aBUCUMOCTD
CBOWCTB rajJioreHoB OT UX nosioxeHus B [lepuoanyeckoii cucreme.

3aBUCHUMOCTb CBOMCTB OT MOJIOKEHUS B PSIY SJEKTPOOTPULIATEIHOCTH.

CamocrosiTesibHast padoTa 00y4arommMXxcst
1. [loaroToBKa MUCHMEHHBIX OTBETOB HAa BOMIPOCHI
2. IloaroroBka cOOOIEHUS HA TEMBL:
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e [Ipou3BOACTBO CEPHOM KUCIIOTHI
e [IpousBoacTBO amMmmuaka

IIpakTnueckoe 3ansTHE
V3yueHne 3aBHCUMOCTH CKOPOCTH PEAKIIMU OT PA3IHUHBIX (PAaKTOPOB

I[IpakTHYeckoe 3aHATHE
CocraBiieHH€E YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA

IIpakTnueckoe 3ansTHE
W3ydenne 061X CBONCTB METAIIIOB.

IIpakTnueckoe 3ansTHE
N3ydenne obuux cBoiicTBa HeMeTau10B. KadecTBeHHbIE peakliiy Ha XJIOPUA-HOH,
cynbdaT-moH.

HpaKTI/I‘IeCKOC 3aHATHE
CocraBieHHne cXeM QJICKTPOJIM3a BOAHBIX paCTBOPOB.

Tema 2.1. OcHOBHBIE TOHATHSA
OPraHMYecKoil XMMUH U Teopust
CTPOEHUS OPraHUuYecKHX
coeTMHEeHHU M

Conep:xanue y4eOHOro marepuasa

[Ipupoanble, UCKYCCTBEHHbIE U CHUHTETHYECKHE OpraHumyeckue BemiectBa. CpaBHEHHE
OpraHMYECKUX BEIIECTB C HEOPraHUYECKUMHU.

BanenTtHocTh. XuMHUeCKOe CTPOCHUE KaK MOPSAJOK COEAUHEHUS aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTHU. Teopus CTpOeHUs1 opraHuyeckux coequnennii A.M. byrieposa. M3zomepus
U u30Mepbl. XuMHyecKkue QopMyiabl M MOAETH MOJIEKYI B OpPraHUYECKON XHMHH.
Knaccudukanuss opranuueckux BemecTB. Kiaccudukanus BemecTB MO CTPOCHUIO
YIJIEPOAHOTO CKelleTa W HaNu4Mio (PYHKUMOHANBHBIX rpynn. ['omMonoru M romosorwus.
Hayana  womenkmaryper |UPAC. Peakuuum  mpucoenuHeHus  (THAPUPOBAHUA,
TaJIOTeHUPOBAHUSI, THAPOTATIOTCHUPOBAHUS, THApaTanuu). Peakuuu OTIIEIIICHUS
(meruapupoBaHUs, [ErHAPOTANIOTeHUPOBAHMS, JAeruaparauuu). Peakuuu 3aMerieHwus.
Peakuuu nu3omepuszanum.

CamocrosiTesibHast padoTa 00y4arOMmMXCst

IToaroroBka noKnaga Ha TEMBI:

- Kparkue cBeieHus 10 HCTOPUM BOSHUKHOBEHMSI U PaA3BUTUSL OPraHUUYECKON XUMUU
- JKusns u nestensHocTh A.M. byrneposa
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Tema 2.2. YrieBogopoabl U UX 14
NPUPOJAHBIE HCTOYHUKH
Tema 2.2.1. AilkaHbI Conepxxanue yueOHOro Marepuasa 2
I'omonornueckuii psAx, U30Mepuss M HOMEHKIIATypa aJIKaHOB. XHMHMYECKHE CBOMCTBA
alKaHOB (M€TaHa, »JTaHa): TOPEHUE, 3aMellEeHUE, pa3JIoKEHUE, JETHIPUPOBAHUE.
[IpuMeHeHre aJKaHOB HA OCHOBE CBOICTB.
CamocrosiTesibHast paboTa 00y4yaromMXxcst 2
W3yunTte 1ONONHUTETBHYIO JIUTEPATYPY, HOATOTOBLTE MMCbMEHHBII OTBET Ha BOIIPOCHI
Tema 2. 2. 2. AJIKeHBbI Conepxxanue y4eOHOro MaTepuaja 2
OTuieH, ero nojiyueHue (JIeruIpupoBaHUEM ATaHa, ACTOJIMMEpU3alreldl MOJUITUIICHA).
['omonornueckuili psi, HM30MEpPHs, HOMEHKIATypa QJIKEHOB. XUMHUYECKHE CBOMCTBA
STHJIEHA: TOpEeHne, KaueCTBEHHbIE peaklinu (oOeciBeynBaHuEe OPOMHON BOJIbI U pacTBOpa
NepMaHraHata Kauus), Tujaparanus, noaumepuszanus. [IpumeHeHune sTHiIeHa Ha OCHOBE
CBOWCTB.
Tema 2. 2. 3. luennl u kayuyku. | Coaepxkanue yueOHOro MarepuaJjia 2
Anxkunbl. Apensl. [Ipupoanbie [lonaTtne 0 nMeHax Kak yrieBOJOPOJAax C ABYMsS JIBOWHBIMU CBS3SIMHU. CONpsiKEHHBIE
HCTOYHMKH YIJIEBOIOPO/I0B nueHbl. XUMUYECKUe CBOWMCTBA OyTraauweHa-1,3 u m3ompeHa: oOecrBeunBaHHEe OpPOMHOM
BOJbI M TOJIMMepU3alus B Kaydyku. HaTypanbHblil 1 CUHTeTHUYECKHE Kayuykd. PesuHa.
AnkuHbl.  AneruieH. XUMHUYECKHE CBOWCTBA alleTHUJICHA: TOPEHHE, O0OCCIIBEYMBAHHUC
OpOMHOI BOJIbI, TPUCOEANHEHNE XJIOPOBOAOPOAa U Tuaparanus. [Ipumenenue aneruieHa
Ha OCHOBE CBOWCTB. MexKiiaccoBasi I30MEpHS C allKaJeHAMH.
benzon.  Xumuueckue  cBoiicTBa  O€H30Jla: TOpEHHE, peaklUud  3aMelleHus
(ranorenupoBanue, HuTpoBanue). [Ipumenenue 6en3ona Ha ocHOBe cBOMCTB. [Ipupoanbie
UCTOYHUKH YTIIeBO0poA0B. [IpupoaHblii ra3: cocTaB, IpUMEHEHUE B KaUeCTBE TOTLIUBA.
Hedts. CoctaB u nepepadbotka Hedru. [Teperonka nedru. Hedrenpomykro.
CamocrosiTesibHAs padoTa 00y4arOIUXCs 2
[ToaroTroBka noKiIaga Ha TEMBI:
- YI1eBoI0OpoIHOE TOIUIMBO, €T0 BU/IbI U HA3HAYCHHE
- CBapo4yHOE MTPOU3BOJICTBO U POJIb XUMHUH YTIEBOIOPOAOB B HEH
[ToaroroBka MUCbMEHHBIX OTBETOB HAa BOMPOCHI
IpakTuyeckoe 3ansiTue 2
CocTtaBieHHe CTPYKTYPHBIX (POPMYIT H30MEPOB AIKAHOB.
IpakTuyeckoe 3ansTue 2
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N3ydyeHne HOMEHKIIaTypa HENPEAEIbHbBIX YTIIEBOI0POOB.

Tema 2. 3. 22

Kucaopoaconep:xamme

OpraHuyecKme coeAMHeHus!

Tema 2. 3. 1. Cnuptbl. ®eHoJI Conepxxanue yueOHOro Marepuasa 2
[Momyyenne sTaHONa OpO’KEHHMEM TIIIOKO3bI M THApaTanueil sTuieHa. [ mapoxcuibHas
rpynna kak ¢QyHKuuoHanbHas. [loHSTHE O mNpeenbHbIX OJHOATOMHBIX CIHpPTaX.
XUMHYECKHE CBOMCTBA 3TaHOJIA: B3aUMOJICHCTBUE C HaTpueM, 00pa3oBaHUE MPOCTHIX U
CJIIOKHBIX 3(PUPOB, OKHUCIECHHE B aibierun. I[IpuMeHeHHne 3TaHOJa HAa OCHOBE CBOWMCTB.
AnkoronusMm, €ro MHOCIHEACTBHS M NpeaynpexaeHue. [nuuepuH kak IpeacTaBUTENb
MHOTOAaTOMHBIX cnupToB. KadecTBeHHass peakiusi Ha MHOTOATOMHBIE CIUPTHI.
[Ipumenenne rimnepuHa. @PeHon. Puznyeckue M XUMUYECKHE CBOWCTBA (eHoJa.
B3aumHoe BiusHHE aTOMOB B MoJieKyle (eHosa: B3auMOJIEHCTBUE C THUIPOKCHUIOM
HaTpHsl ¥ a30THOM KucaoTol. [lpumenenne geHona Ha OCHOBE CBOMCTB.
CamocrosiTesibHast padoTa 00y4aroLuXxcst 2
[ToaroroBka okazga Ha TEMBL:
- Metanout: xemoduaus U xeModoous
- AJIKOTOJIM3M U €ro npoQuIaKTUKa

Tema 2. 3. 2. Aubaeruasl Conep:xanue y4yeOHOro marepuaja 2
[Tonsatue 06 anpaernmax. AnpaeTHaHas TPyIna Kak GyHKIUOHATbHAsS. DopManbaerua u
€ro CBOWCTBA: OKHUCIEHHME B COOTBETCTBYIOUIYKO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMI cnupT. [lomydeHue anpaeruzoB OKHUCIEHHUEM COOTBETCTBYIOLIMX
cnuptoB. [IpuMenenne Gpopmanberuia Ha OCHOBE €ro CBOMCTB.
CamocrosiTesqibHasi padboTa 00y4arOIMXxcs 2
[ToaroroBka NMCbMEHHBIX OTBETOB HA BOIIPOCHI

Tema 2. 3. 3. Kap6oHoBbIe Conepxanue yueOHOro Mmarepuasa 2

kuca0Thbl. Ci10KHbIE 3QUPHI H
SKHPBI

Ilonsitue o kapOoHOBBIX KucioTax. KapOokcunbHas rpynna Kak (yHKIHOHAJIbHAsL.
I'omonoruueckuil psii mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT. [losyuenue
KapOOHOBBIX KHCJIOT OKHCIIEHHEM allbJIeTUA0B. XUMHUECKHE CBOWCTBA YKCYCHOM
KUCJIOTBI: OOIIME CBOMCTBA ¢ MHUHEPAJIbHBIMU KUCIOTAMU U pEaKIHs STepUUKALIH.
[IpumeHeHne yKCYCHOM KHMCIOTBI Ha OCHOBE CBOMCTB. BpIcIIue >KHpHBIE KHCIOTBHI Ha
npuMepe NalbMUTHHOBOM M creapuHOBOM. CnoxkHele 3¢upbl U xupbl. Ilomydenue
CJIOKHBIX 3¢UpoB peakiuen srepudukanuu. CiaoxHble 3QUpPbl B IPUPOJAE, UX 3HAUCHUE.
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[IpumeHeHne CclOXKHBIX 3(PUPOB HA OCHOBE CBOWCTB. JKUpPBI Kak CIIOKHBIE S(HPHI.
Knaccudukamus >xupoB. XUMHUYECKHE CBOWCTBA XKUPOB: THAPOJIM3 U THUIAPUPOBAHHE
KUJKHX KUpOB. [IpruMeHenne )KxupoB Ha OCHOBE CBOMCTB. Mbuia.

CamocrosiTesibHAs padoTa 00y4aroIuXcst
HOI[FOTOBKa IIMCBMCHHBIX OTBCTOB Ha BOHpOCI)I

Tema 2. 3. 4. YrieBoabl

Conepxxanue yueOHOro Marepuasa

VYraeBonpl, UX KilaccupUKAIUsa: MOHOcaxapuipl (TJIIOK0o3a, (pykros3a), Aucaxapuibl
(caxapo3a) u mosMcaxapuibl (Kpaxmas U IeJUTI0I03a).

['moko3a — BemECTBO C JBOWCTBEHHOM (yHKUIMENH — albJeruaocinupT. XHUMHUYECKUE
CBOMCTBA TJIIOKO3bI: OKHMCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOMT,
cniupToBoe Oposkenue. [I[puMeHeHne rIroKo36l Ha OCHOBE CBOMCTB.

3HayeHHEe YIJIEBOJOB B JKUBOW MPHUPOJE W KU3HU 4YenoBeka. [loHsTHe o peakuusix
MOJIMKOHJICHCALIUM M THUAPOJIM3a Ha TMpPUMEpPEe B3aHMOIIPEBpALECHUI: TIJI0OK03a —>
MOJIMCaXapH/i.

CamocrosiTesibHast padoTa 00y4aroIuXcst

[ToaroTroBka nokiaga Ha TEMBI:

-YTeBOAbl U UX POJIb B AKUBOU MPUPOJE

-CTpoeHue TII0K03bl: UICTOPHSI Pa3BUTHS IPEJICTABICHUN U COBPEMEHHBIE BO33PEHUS

JlaGopaTtopHoe 3aHsiTHE
N3ydenue cBONCTB okucieHUs cnUpToB. KauecTBEHHBIE peakuy Ha CIIUPTHI

JlaGopaTtopHoe 3aHsITHE
Omnpenenenrs KaueCTBEHHBIX PEeaKLUN albIeruI0B

JlaGopaTtopHoe 3aHsiTHE
3akperuieHus] U3y4eHHs] XHMUYECKUX CBONCTB YKCYCHOM KHCIIOTHI.

Tema 2. 4. A3oTcoaep:kanue
OpPraHuyvecKue coeMHeHmsl.
ITostumepoI

12
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Tema 2. 4. 1. AMMHBL.
AMHUHOKHUCIOTHI

Conepxxanue yueOHOro Marepuasa

[lonsitue 006 amuHax. Anudarnyeckue amMHHbBI, WX KiIaccU(UKalus ¥ HOMEHKIATYpaA.
AHUIIMH, KaK OpraHuyeckoe ocHoBaHue. [lomydenwe aHwIMHA U3 HUTPOOEH30JA.
[IpumeHeHne aHMIIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCIIOTB Kak aMmdoTepHble MUPYHKIMOHAIBHBIE OPraHUYECKHE COCAMHEHUSI.
XUMHYECKUE CBOMCTBA AMUHOKHCIIOT: B3aUMOICHCTBHE CO LIEJI0YaMHU, KUCIOTaMU U IPYyT
¢ Apyrom (peakius nosmkoHaeHcaun). [lentuanas cBsi3p u nonunentuasl. [Ipumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

CamocrosiTesibHast paboTa 00y4yarommXxcst

[ToaroroBka cooO1IeHNS HA TEMBI:

- AMMHOKHCIIOTBHI — aM(OTEpHbIE OpraHUYECKHUE COETMHEHUSI.
- [loaroToBKka MMCbMEHHBIX OTBETOB Ha BOIPOCHI

Tema 2. 4. 3. beaku. [Toaumepsl

Conep:xanue yuyeOHOro marepuaJja

[lepBuuHas, BTopuyHasi, TpETUUHASI CTPYKTYPbl OETKOB. XMMUYECKHE CBONCTBA OEJKOB:
ropeHue, JeHarypauus, Tupoin3, IBeTHbIe peakiuu. bruonoruueckrue GyHKIUM OEIKOB.
[Honmumepsl. benkun u mommcaxapuapl kak Ouononumepsl. Ilmactmaccel. Ilomydyenue
MOJIMMEPOB peaKIMel MOJIMMEpU3alid U TOJUKOHJEHCAlMH. TepMOIIacTUYHBIE H
TEpMOpEaKTUBHBIE I1acTMacchl. [IpencraBurenu miacTmace.

Bomokna, wx wmaccudukanusa. I[lomyuenne BosokoH. OTaenbHbIE TPEICTABUTENIN
XMUMHUYECKHUX BOJIOKOH.

CamocrosiTesqibHasi padoTa 00y4aroIMXxcs
[ToaroroBka pedepara Ha TEMBI:

-«OKu3Hb 3TO €10COO CyIIecTBOBAHUS OENKOBBIX TEI...»
-CTpyKkTyphbl OelKa 1 ero IeCTPYKTypUpPOBaHHUE.

HTorosasi KOHTpPOJLHAsA padoTa

HToro no aucuunjnge

117
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3. YCJIOBUS PEAJIMBAIIAN PABOYEM ITPOT' PAMMBI JUCIATLIINHBI

3.1. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHme

Paboyas nmporpamma JUCHUIUIMHBL peaan3yeTcs B yueOHOM KaOuHeTe XuMHus.
O6opynoBanue yueOHOTo KabuHeTa:

- paboune mMecTa It 00yJaroIuXcs;

- pabouee MecTo MpernoiaBaTes;

- yueOHas J10CKa;

- MaKeT HOPMATUBHBIX JOKYMEHTOB;

- HaIrJISITHBIC TOCOOMS (Ta0JHIIbI, MJUTFOCTPATHUBHBINA MaTepra).
Texnuueckue cpeacTsa 00y4eHUs:

- MYJIbTUMEIUNHBIN IIPOEKTOP;

- DKpaH;

- KOMIIBIOTED.

3.2. UudopmanuonHoe obGecneyeHue oOyueHusi. IlepeueHb yuyeOHBIX H3AaAHMI,
HHTEPHET-PeCypPCcoB, I0NOJTHUTEILHON JUTEPATYPhI

OcHoBHas1 JuTEparypa:

ABTOpHI, Komn-Bo 3K3.B
3ariaBue N3naTenscTBO,ron
COCTaBUTEIN ononmmorexe

Xumus uig npodeccuit u
CIEIIMAILHOCTEN TEXHUYECKOTO U

1 10. M. Epoxu, €CTECTBEHHO - HAyYHOTO Tpo e M. : Axaziemus, 100
" 'U. b. KoBanesa i P . 2015
[Texct] : yaeb. st CTyd. YIpeKIeHUH
cpen. ipod. oOpazoBanus.- 448 c.
JlonoaHUTeLHAS TUTEpPATypa:
ABTODBI, Kou-Bo 3k3.B
3arimaBue N3naTenscTBO,ron
COCTaBUTEIHN oubnuoreke
0. C. Xumus. TecTbl, 3alaud U yNPAKHEHUS )
1. T'abpuensn, I'.  [Tekct] : yue6. mocodue mist CCY30B.- 12\/(1)'1'4AKM6MHH’ 1
I'. JIsicoBa 336 c.
Heopranuueckas xumusi [DI€KTPOHHBIN
pecypcl: KOHCIEKT  JIGKUUA IO
JTUCIUIINHE L CTYZCHTOB
cruermanpHocte 23.02.06 Texauueckast
9KCIUTyaTaIusl MOABIKHOTO cocTaBa (B) KpacHospex :
210, 0. Tlacsko 23.02.06 TexHuyeckas 3KCIUTyaTalMs KpIKT UpL'YTIC Ob KpMXT

noaBmwkHoro cocrasa (JI) 27.02.03 2014 > UpI'VIIC
ABTOMAaTHKa M  TelIeMEXaHWKa Ha
tpancnopre  23.02.01  Opranuzanus
IIEPEBO30K U YIPABIEHUE HA TPAHCIIOPTE
08.02.10  CTpoHTENBCTBO  KEJIE3HBIX
JIOpOT, IyTh ¥ IIyTE€BOE XO34MUCTBO.- 45 C.

Heoprannueckas xumust [Tekcr]
KOHCIEKT JIeKIUi 1o AucuuruinHe it KpacHOspcek :
3./0. O.Ilaceko  |cTymeHToB cneuumansHocTeilt  23.02.06 KpWKT UpI'VIIC, 8
Texuunueckas skcrutryaTarus 2014
noaBmwxkHOro cocraBa (B) 23.02.06
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4.10. O. ITaceko

5. |A.A.ManuHunk

TexHuueckas JKCIUTyaTanus
nojaBwkHOoro cocrasa (JI) 27.02.03
ABTOMaTHKa ¥  TeleMEeXaHWKa Ha
tpancnopre  23.02.01  Opranuzanus
MEePEeBO30K U YIPaBIICHUE HA TPAHCTIOPTE
08.02.10  CtpouTeNnbCTBO  KEJIE3HBIX
JI0pOT, IIyTh U IYTEBOE XO35MCTBO.- 45 C.
Xumus [DneKTpoHHBIN pecypc]:
METOINICCKUE PEKOMEHIAINH TI0
BBITIOJTHEHHUIO BHEAYAUTOPHOU
CaMOCTOSITEIIBHOM pabOTHI 110
JTUCIUIUTAHE JJIS CTYJICHTOB
cnernuanbHocTH 23.02.06 Texauueckas
IKCIUTyaTaIs TI0IBHYKHOTO COCTaBa
JKEIE3HBIX TOPOT (JIOKOMOTHBBI).-36 C.

Xumust [ DNeKTpOHHBIN pecypc]:
MCTOJANYCCKUE YKa3aHHs 110
BBITNIOJTHCHUIO MMPAKTUYCCKUX U
1a00PaTOPHBIX 3aHATUHN IO TUCIUILINHE
JUISl CTYIGHTOB crnienuainbHocTh 23.02.06
Texanueckas OKCILTyaTauus
MOJABMKHOTO COCTaBa jKeJIe3HbIX JOPOT
(;moxomoTHBHI).-80 c.

KpacHosipcek :
KpWXT UpI'VIIC,
2017

KpacHosipck :
KpWKT UpI'VIIC,
2017

DB KpHKT
Upl'VIIC

DB KpHKT
Up['VIIC
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4 KOHTPOJIb U OHEHKA PE3YJbBTATOB OCBOEHUA JUCHUIIJINHBI

KonTposib M oOunEHKa pe3yiabTaToB

OCBOCHUA JUCHUITIIINHBI OCYIICCTBJIAACTCSA

mpenoaaBaTCiEM B IIPOLUCCCC MMPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOHHOfI aTTCCTalluH.

Pe3yabTaTnl 0ocBOeHHs (0OCBOEHHbIC YMEHMUS,
YCBOCHHbIE 3HAHMS)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4YeHH sl

JIMuHOCTHBIE

- YyBCTBO TFOPAOCTH W YBAXXKEHHUSI K UCTOPUH U
JOCTHMIKEHUSAM OTECUYSCTBEHHON XHMMHWUYECKOM
HAyKH; XUMHUYECKHM T'PaMOTHOE TMOBEJICHHUE B
npo¢eCcCUOHANBHOM JIEATETLHOCTH U OBITY TIPH
oOpaleHun ¢ XUMHUYECKHMMH BEIeCTBaMH,
MareprasamMu U Mpoueccamu;

Habmronenue, sxkcrieptrsa mopTdoIuo IHIHBIX
JOCTHXKEHHUI 00yJaroerocs, CaMOOIIEHKa.

- TOTOBHOCTh K HPOJOJDKEHHI0 00pa3oBaHus U
MOBBIIEHUS KBaIM(UKAIUU B U30paHHON
npodhecCuoHaTBHOM JIESATETLHOCTH u
O0OBEKTUBHOE OCO3HAHUE POJU XUMHUYECKUX
KOMIIETCHITUH B 3TOM;

HaOmromenne ©W  OIEHKa CIIOCOOHOCTH U
TOTOBHOCTHU OCBOCHUIA 3HaHPII>i,
CaMOCTOSITEIBHOTO TIOTIOJHECHHUS, MEepeHoca U
WHTETpaIUH, CAMOOIICHKA

ux

- yMEHHEe  UCHOJIb30BaTh  JocTikeHHs | HabmioneHue M oOlieHKa yMEHHsl NPUMEHSTh
COBPEMEHHOM  XHMHYCCKOM  HAYKH ¥ | 3HAHWSA XMMHYECKOW HAyKH JUIS TIOBBINICHUS
XAMHYECKIX TEXHOJIOTHH JJIs1  IIOBBILICHHA | cBoero WHTEJUIEKTYaIbHOTO pasButusl,
COOCTBEHHOTO MHTEIUICKTYalIbHOTO PAa3BUTUS B | camooreHKa.

BBIOpaHHOM npodecCuoOHAITBHON

JEATEIIbHOCTH.

MeTtanpeaMeTHbIe

- HCIIOJIb30BAaHUE Pa3IMYHbIX Buj0B | Habmonenue u oreHka yMeHHs IJITAaHUPOBATH

MO3HABATEIbHON JESATEIbHOCTH M OCHOBHBIX
MHTEJUJIEKTYaJbHBIX oOmepanuil  (MocTaHOBKa
3a1aun, (GpOopMyIHpOBAHUE THUIOTE3, aHAIHU3 U

CHHTE3, CpaBHEHHUE, 0000111eHME,
CUCTEMAaTH3aIu, BBISIBIICHHE THUIHYHO
CIIEICTBEHHBIX  CBSI3€HM, IIOMCK aHAJOIOB,

dbopMynupoBaHie BBIBOJOB) JUISl PELICHUS
MIOCTABJICHHOM 3a/1a4¥, IPUMEHEHUE OCHOBHBIX
METO/IOB TO3HaHHs (HaONIOEHUE, HAYYHBII
OKCHEPUMEHT) JUISl HW3YYCHHUS Pa3IUYHBIX
CTOPOH XUMUYECKUX OOBEKTOB M MPOLIECCOB, C
KOTOPBIMH BO3HUKAET HE0OXO0IMMOCTb
CTAJIKUBATHCSI B MpodecCuoHaNbHOM cdepe;

COOCTBEHHYIO JESTEIbHOCTh B COOTBETCTBUH C
MOCTABJIIGHHOM 3a/aueil W YCIOBHSMH €€
pealu3aluy; OPOSABIATH  HHHUIMATUBY U
CaMOCTOSITEIBHOCTh B OOy4EHHH; COOTHOCHUTH
CBOM JICHCTBHS C 0)KMJIAEMBIMH PE3yJIbTaTaMu,
OCYILIECTBIISITh KOHTPOJb CBOCH AESATeIbHOCTH
B IIpollecce  JIOCTIDKEHUS  pe3ysbTara,
OTIpeNeNIATh CHOCOOBl JEMCTBHII B paMKax
NPEUIOKEHHBIX  YCIOBUM W TpeOOBaHMIA,
KOPPEKTUPOBATh CBOCH JNeUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyalUEH.

- MCIOJIb30BAaHUE PA3JINYHBIX UCTOYHHUKOB JUIS
MIOJIyYEHUS XUMHUYECKON uHpopMaLuy,
YMEHHE OLEHUTb €€ JOCTOBEPHOCTb IS
JOCTHXKEHMSI ~ XOPOLIMX  PE3yabTaToB B
npogeccuoHanbHOU chepe.

OcymecTBnaTh  MHPOPMALMOHHBIM  MOUCK,
coop U BBIJICTICHHE CYLIECTBEHHOU
uHpOpMaLUn u3 Pas3INYHBIX

UH(POPMALIMOHHBIX MCTOYHHMKOB; HAOJIOACHUE
U OIIEHKa CIIOCOOHOCTH PELIeHUs TMYHOCTHO U
COLMaIbHO 3HAYUMBbIX npobaem u
BOIUIOIEHUNA  HAWJIEHHBIX  pEUIeHUHd B
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NPaKTUKY

IMpeamerHbIe

- chopMHUpPOBAHHOCTH MPENCTABICHUI O MecTe
XMMUU B COBPEMCHHOW HAy4yHOM KapTUHE
MHpa;  [OHUMaHUE  pOJIM  XUMUU B
(dbopmMupoBaHUU Kpyrosopa u
(GYHKIMOHATHPHON IPaMOTHOCTH YeNIOBEKa JUIS
pelIeHNs IPAaKTUYECKUX 3a/1a4;

HabGmtonenne u oLeHKa Ipu MPOBEACHUU
YCTHOT'O ¥ NMHMCBMEHHOTO OIIPOCa, BHIIIOJHEHHE
3agaHuii B pabodel TeTpaad, BBHINOJHEHUE
IPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHI.

- BJIAJICHUC OCHOBOIIOJIATr AIOIITMH
XUMHYECKIMH MMOHSATHUSIMH, TEOPHUAMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHUE XUMUYECKON TEPMUHOJIOTUH €1 U
CHMBOJIHKOM;

HaGnronenne u oueHka mpu TPOBEICHUU
YCTHOTO M NMHUCbMEHHOTO OTPOCa, BHITIOJHEHNE
3aJlaniii B palodeil TeTpaau, BBHITIOJHEHUE
MPaKTUYECKUX U JIaDOpAaTOPHBIX 3aHATH,
WHIUBUIyAJIbHBIX 3aJJaHUH, PEIICHUN 3a/1a4

- BJIaACHHUEC OCHOBHBIMHU MCTOJaMHW HAYYHOI'O

MO3HAHMS,  HUCIOJB3YEeMBIMH B  XUMUU:
HabI0IeHHeE, OTHCaHUE, HU3MEpPEHHE,
SKCIIEPUMEHT; YMEHHE 00pabaThIBaTh,

O0OBACHATH PE3YIbTAThI HpOBeJIéHHBIX OIIBITOB
1 aejaaTrb BBIBOAbI, TOTOBHOCTh U CIIOCOOHOCTH
MNPUMCHATb MCTOAbI IO3HAHUA IIPpU PCIICHUUN
IMPAKTUYCCKUX 3aaa4,

HaOmronenne W OIleHKa 3a BBIIIOJHEHHE
MPAKTHYECKUX U TAOOPATOPHBIX 3aHATHI.

- copMHpOBAaHHOCTH  yMEHHUS  JaBaTh
KOJIMYECTBEHHBIE  OLIEHKM U  MPOBOJUTH
pacuéTel TO XUMHUYECKUM QopMmyrnaMm U
YpaBHEHUSM;

HaGmronenne W oleHKa TpU TPOBEICHUU
YCTHOTO M MUCbMEHHOTO OTPOCa, BHITIOJHEHUE
3aJlaHui B pabodei TeTpaau, perieHrH 3a1a4

- BJIaICHUC IIpaBUJIaMU TCXHUKHU 0e30I1acCHOCTH
IIpH UCII0JIB30BaHMU XUMHNYECKHUX BCUICCTB,

HaGmrtogeHne #  oOlEeHKAa 3a BBIIOJIHEHUEM
MPaKTUYECKUX W JIA0OPATOPHBIX 3aHSATHH,
BBITIOJTHCHHE 3aJjaHUi B paboyeii TeTpay,

- GOpMHUPOBAHHOCTH COOCTBEHHOMN MO3ULIUHU IO
OTHOIICHUIO K XHMHUYECKON uH(pOopManumy,
MOJIy4aeMOil U3 pa3HbIX HCTOUYHUKOB

O11eHKa KOHCIIEKTOB, COOOIIEHU I
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