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1.MACIHIOPT PABOYEN MIPOI'PAMMBI JJUCIIUILIUHBI
OV .07 Xumus
1.1. O6nacTb NpMMeHeHHsI POrPaMMbI

PabGouas nporpamma ABNAETCS  YacThIO IMPOTPaMMbl  TOJTOTOBKU
crienanucToB cpeanero 3BeHa B coorBeTcTBUU ¢ OI'OC CIIO mo cneuuanbHOCTH
09.02.07 «MupopmanmoHHbIE CUCTEMBI U IPOIPAMMUPOBAHUE.

PabGouas mnporpamma y4yeOHOW AMCHMIUIMHBI «XHUMHS» pa3paboTaHa B
COOTBETCTBUHU ¢ TpeboBanusimu  OI'OC CIIO 1o  crnenuaJbHOCTU
09.02.07«1HpopManIOHHbIE CUCTEMBI M MIPOrPAaMMHPOBAHHUE», YTBEPXKIEHHOTO
npukazoM MuHuctepcTBa oopazoBanus U Hayku PO ot 09.12.2016 r., Nel547 (pen.
or 17.12.2020) v npuMepHOW MPOrpaMMOi Y4eOHOW IMCIUILTUHBI «XUMUS» IS
npodeccuoHaNbHBIX o0Opa3oBaTeabHbIX OpraHu3anui, PEKOMEH/I0BaHHBIX
@denepanbHbIM  TOCYJAPCTBEHHBIM aBTOHOMHBIM  yupexjaeHuem «DenepaibHbli
WHCTUTYT pa3BuTus oOpazoBanusy (PIAY«DUPO») B KauecTBe NPUMEPHBIX
OporpaMMbl I peanu3alid OCHOBHOM MpogecCHOHANbHON 00pa3oBaTeIbHON
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00IIer0 00pa30BaHMs C TOJYYEHUEM CPETHETO
obmrero oopazosanus (I[Iporoxon Ne 3 ot 21 utons 2015 r. PeructpaiiioHHbIi HOMEp
peuen3un 385 or 23 wmrons 2015 r. OI'AY «DPUPO») (¢ uU3MEHEHUSIMU U
nonojHeHusiMu ot 25.05.2017 1.).

1.2. Mecto mucuumiaunbl B cTpykrype IIIICC3

VYyeOHast AUCIUIUIMHA OTHOCUTCA K 00meo0pa3oBaTeIbHOW  TOATOTOBKE B
CTPYKTYyp€ MPOrpaMMBbI MMOATOTOBKH CTIEIIMATUCTOB CPEAHETO 3BEHA.

1.3. Heau u TpeGOBaHHSA K Pe3yaTbTaTaM OCBOEHUSI AUCHUIIHHBI.
V3ydeHne TUCIUIUTHHEI HAITPaBIIEHO HA (POPMHUPOBAHKE OOIIMX KOMITCTEHITHIA:
OK 01. Bribupare cmocoObl perieHus 3amad mpodhecCHOHANBHON AESTeTbHOCTH
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;
OK 02. OcymecTBiasate  MOWCK, aHajdU3 W HWHTEpHOpeTanuio WHGOpMaINH,

HE0OXOIMMOM JJI BBITIOJIHEHHUSA 3a/1a4 TPO(deCCUOHAIBHON TSI TeTbHOCTH,

OK 03. IlnanupoBaTh U peaqu30BbIBaTH COOCTBEHHOE TMpodecCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PaGoraTh B KOJUIEKTHBE U KOoMaHjae, d()pPEKTUBHO B3aMMOJEHCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM, KITMEHTAMU;

OK 07. ConeticTBoBaTh COXpaHEHHUIO OKPYXKAIOMICH CPEbI, pecypcocOepeKeHuIo,
3¢ (HEeKTUBHO EHCTBOBATH B UPE3BBIYAMHBIX CUTYAIHSIX;

OK 09. Hcnoms3oBath uH)OpMANMOHHBIE TEXHOJOTHH B TpodeccCHOHATHHOU
TESITEIHPHOCTH.



OcBoeHue coliepaHus Y4eOHOU AUCIUTUIUHBI « XUMUS» 00€CIIeYuBaeT JOCTHXKEHUE
00y4YaIHUMHUCS CAEAYIOIIUX Pe3yJbTaTOB:

JINYHOCTHBIX:
— YyBCTBO TOpPAOCTH U YBAXKEHUS K HCTOPUUA M JOCTHKEHHSIM OTEUECTBEHHOMH
XUMHYECKOW HAYKU; XUMHUUYECKH T'PaMOTHOE NTOBEICHHE B MPOPECCUOHATILHOM
JEeSATENbHOCTU U B OBITY MIPU OOPAILIEHUH ¢ XUMUYECKUMHU BEILIECTBAMM, MaTEpHaIaMu
U TIPOLIECCAMU;

— TOTOBHOCTh K THPOJAODKEHHIO OOpa3oBaHUS W TMOBBIIMICHHUS KBaJU(pUKALMHU B
n30paHHONW MpOo(ecCHOHATbHOM JIEATEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETEHLIUN B 3TOM;

— yMEHHUE WCHOJb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HayKd U
XUMHYECKUX TEXHOJIOTUH JIs1 MOBBIILIEHUSI COOCTBEHHOIO

MHTEJJIEKTYaJIbHOTO Pa3BUTHUS B BEIOpaHHON TPOodhecCHOHATbHOUIEA TENbHOCTH;
MeTanpeaMeTHbIX:

— MCTOJIb30BaHUE PA3IMYHBIX BUJOB MO3HABATENLHOM J1€ATETbHOCTH U OCHOBHBIX
MHTEJJICKTYaJIbHBIX ofepanuid (MOCTaHOBKU 3a1aud, (OPMYJIMPOBAHUS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHUs, OOOOIIEHUS, CUCTEMATH3allMU, BbISBICHUS
PUYUHHO-CIIEJCTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (POPMYIUPOBAHMS BHIBOIOB)IIIS
pelieHus TIOCTaBJIEHHOM 3ajayd, MPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUS
(HabmoJeHus, HAYYHOIO OKCIIEPUMEHTa) JUIl M3Yy4YeHHUsl Pa3IM4YHBbIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTb
CTAJIKUBAThCS B MPOQecCHOHAIBHOM cdepe;

—  HUCHOJb30BaHHE PA3JIMYHBIX HCTOYHMKOB Ui  TOJIYYEHHS  XUMHUYECKOH

UHPOpPMAIK, YMEHHE OIICHHTh €€ JOCTOBEPHOCTh IS JIOCTHMKCHHS XOPOIIMX
pe3yIbTaTOB B IIpodeccuoHaIbHOM chepe;

NpeaIMeTHBbIX:

— c(opMHUPOBAaHHOCTh TPEJCTABICHUA O MECTE XHMHH B COBPEMEHHON Hay4dyHOM
KapTUHE MHUpa; T[OHUMAaHHE POJU XUMUU B (OPMUPOBAHMH KpYyrozopa H
(GYHKITMOHAIEHON TPAMOTHOCTH YeJIOBEKa I PEIICHUS TPAKTUISCKUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJATAIOMNMU XUMAYECKUMU MOHATUAMU, TEOPUSIMH, 3aKOHAMUH
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XHUMHUYECKOM TEPMUHOJIOTHUEN U
CHUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOAAMH HAay4YHOT'O ITO3HAHUs, UCIIOJIb3YEMbIMU B XWMUMU:
HAOJFOICHUEM, OMHCAHWEeM, W3MEPEHHEM, SKCIEPHUMEHTOM; yMEHHE 00padaThiBaTh,
OOBSCHATH PE3yJAbTaThl IMPOBEACHHBIX OMBITOB W JIENaTh BBIBOJBI; TOTOBHOCTh W
CIIOCOOHOCTh MPUMEHATH METO/IbI TIO3HAHUS IIPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(pOpPMUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBCHHBIE OIICHKA W MPOU3BOJUTH
pacyeThl Mo XUMHYECKUM (POopMyJiaM U YPABHEHHSIM;

— BIIQJICHUE TMpaBUIaMU TEXHUKH OE€30MACHOCTU MPHU HCIOIb30BAHUM XUMHUYECKUX
BEIIECTB;

—C(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM 1O OTHOLIEHUID K XUMHYECKOH
nH(popMaLK, MOTy4aeMON U3 pa3HBIX UCTOYHUKOB.



B pesynbraTe 0CBOCHUS TUCHUIUIUHBI OOYYaIOIIUICS TOJKEH 3HATH:

— BaXHCHUIIINEC XUMHYECKHE ITOHSTHSA. BEIIECTBO, XMMHYECKHH DJEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHAasi W MOJIEKYJSIpHAs MAacChl, HMOH, aJUIOTPOIHS,
M30TONbI, XUMHUYECKAs CBS3b, OSJIEKTPOOTPULIATENIBHOCTh, BAJICHTHOCTh, CTEICHb
OKHCJICHUS, MOJb, MOJISIpHAas Macca, MOJISPHBIM 00BEM Tra3000pa3HBIX BEIIECTB,
BEIIECTBA MOJIEKYISIPHOIO Y HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, SIEKTPOIUT U
HEDJICKTPOJIUT, JJEKTPOJUTHYECKAs JUCCOLMAs, OKHUCIUTEIb M BOCCTAHOBUTEIb,
OKHCJIEHHE W BOCCTAHOBJICHHME, TEIUIOBOM A(PhEeKT peakiuu, CKOPOCTh XUMHUYECKOM
peaKkiuu, KaTajiu3, XUMHYECKOE PABHOBECHUE, YIJIEPOJHBIN CKeleT, (PyHKIMOHaIbHas
rpyIIia, U30MepHsi, TOMOJIOTHSI;

— OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHUS MacChl BEIIECTB, TIOCTOSHCTBA
cocraBa BewlecTB, [lepuonnueckuii 3axkoH .. Menneneesa;

— OCHOBHBIE TEOPUU XUMHUM, XUMHYECKOH  CBSI3H,  DIJIEKTPOJIUTHUYECKOU
JTUCCOIMAIINU, CTPOCHHSI OPraHUYECKUX U HEOPTraHUUECKUX COCTUHEHUI;

— Ba)XKHEWINME BEIIECTBAa M MaTepHUasbl: BAXXHEUIIIME METAUIbl U CIUIABBI; CEpHasl,
COJISTHasi, a30THAass W YKCYCHas KHCIIOTBI, OJIarOpOJHBIC Ta3bl, BOJOPOMA, KUCIOPO,
rajioreHbl, IIEJIOYHbIC METAJIbl, OCHOBHBIC, KHCJIOTHbIE W aM(pOTEPHBIE OKCHIbI U
TUAPOKCHUJIBI, IIEJI0YH, YIICKUCIBIA W yrapHbI Tra3bl, CEPHUCTBIA ra3, aMMHUaK, BOJa,
NPUPOJHBINA Tra3, METaH, ATaH, OTWJIEH, alleTWICH, XJOpWJI HaTpus, KapOoHAT W
rupokapOoHaT HaTpus, KapOooHaT u Gocdar kanpius, OEH30J1, METAHOJ U ATAHO,

— CIIOKHBbIE d3(HPBI, >KUPBI, MbLIA, MOHOCAaxXapuibl (TJIIOK03a), JAHCAXapUIIbI
(caxapo3za), monucaxapuabl (Kpaxmaa U LEJII0NI03a), aHUJINH, aMUHOKHUCIIOTHI, OEJKH,
UCKYCCTBEHHBIE U CHHTETHYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

B pe3ynbrare oCBOCHHSI JUCHUIUIMHBI OO0YYaIOUIUHCS JOJIKEH YMeTh:

— Ha3blBaTh: M3YUYCHHBIE BEIIECTBA MO TPUBHUAIBHOM WIM MEXIYHAPOIHOU
HOMEHKJIAType; ONPEACNISATh: BAJEHTHOCTh W CTENEHb OKHUCJIECHUS XUMHUYECKHUX
AJIEMEHTOB, TUIl XUMUYECKON CBSI3W B COCIMHEHUSX, 3apsj HOHA, XapaKTEp Cpeabl B
BOJAHBIX PACTBOPAX HEOPraHWYECKUX U OPraHUYECKUX COCAUHEHUW, OKHUCIHUTENIb H
BOCCTAHOBUTEIb, MPHUHAMJICKHOCTh BEIIECTB K Pa3HbIM KJaccaM HEOPTaHWYECKUX H
OPraHUYECKUX COCTUHEHHUI;

— XapaKTEepU30BaTh: DSJIEMEHTHl MajblX NEPUOJOB MO UX TMOJOKECHHUI B
[Tepuomnueckoit cucreme JI.MI. MennaeneeBa; oOmmue XUMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYECKHUX
COCOMHECHUM; CTPOCHUE U XMMHUYECKUE CBOMCTBA HM3YUYEHHBIX HEOPraHUYECKUX U
OpraHUYECKUX COEIMHEHUH; OOBICHATH: 3aBUCUMOCTh CBONCTB BEIIECTB OT HX
cocTaBa U CTPOEHUS, MPUPOJIY XUMHUYECKOW CBSI3M (MOHHOW KOBAJIEHTHOM,
METAJIMYECKON U BOJOPOIHOM), 3aBUCMOCTh CKOPOCTH ~ XMMHYECKOM peakuuun |
MOJIOKEHNE XUMUIECKOTO PAaBHOBECHS OT PA3IUIHBIX (PAKTOPOB;

— BBIOJHATh XUMUYECKUN IKCIIEPUMEHT: o pacrno3HaBaHMIO BAXKHEUIINX
HEOPraHUYECKUX U OPTAaHUYECKUX COCTUHEHNU;

— NOPOBOJUTH:  CAMOCTOSITENIbHBIA ~ MOMCK  XUMHUYECKOM  HHpOpManmuu ¢
UCIOJIb30BAHUEM  PA3JIMUYHBIX  MCTOYHHUKOB  (HAy4YHO-TIOMYJSAPHBIX  M3JaHU,
KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); UCHOJIB30BATh KOMIIBIOTEPHBIE
TEXHOJIOTMM JUisi OOpabOTKM U Tepenadyd XUMUYecKoW uHpopManuu U ee
MPEACTABICHHUS B pPa3IMYHbIX (opMax;



— CBA3BIBATH: U3Y4YEHHBIH  Marepual  co  CBOell  mpodeccHoHanbHOU
N EATEIbHOCTBIO;

— pellaTh: pacueTHBIE 33a4u [0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSM;

— HUCIOJIb30BAaTh  MPUOOPETEHHBbIE 3HAHUS W YMEHHS B  IPAKTHYECKOU
NEATEIIBHOCTU U TMOBCEIHEBHOU )KU3HU:

— Wia OOBSACHEHUS XWMHUYECKHX SIBJICHUH, MPOUCXOIAIIUX B MPUPOAE, OBITY U
Ha MPOU3BO/JICTBE;

— ONPEACIICHUS BO3MOXXHOCTH IPOTEKAaHUS XHMHYECKHMX IPEBPALCHU B
Pa3JINYHBIX YCIOBUAX U OLICHKH UX MTOCJIEACTBUM;

— DKOJIOTMYECKH I'PAMOTHOTO IOBEJICHUS B OKPY>KAIOIIEH Cpeace;

— OLEHKM BJIMSHHS XUMHUYECKOTO 3arps3HEHUS OKpYKAroWEed Cpeabl Ha
OpraHW3M YeJIOBEKA U IPYTUe )KUBbIE OPTaHU3MBI;

— Oe3omacHOro OOpallleHusi € TOPIOYMMHU W TOKCUYHBIMHU BEIIECTBAMH U
1ab0paTopHbBIM 000PYAOBAHHUEM;

— TIPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHLIEHTPALMK B OBITY M HA MPOU3BOICTBE;
KPUTHUYECKOM OILIEHKH JOCTOBEPHOCTH XMMHUYECKOW HMH(OpMAIUH, MOCTYMAIOMEH H3
Pa3HBIX UCTOYHHUKOB.

1.4, KoanyecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBbI JUCIUNJIMHBI

MakcuMansHON yueOHOM Harpy3ku odydaromerocs — 78 .



2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIHUILINHBI

2.1. O6beM y4eOHOIl JUCHUIIMHBI U BUAbI y4e0HOH padoThI

Bup yueOHo# padoTbl Odnem
4acoB

O0beM o0pa3oBaTe/IbHOI NPOrPaMMBbI 78

B TOM YHCIIE:

TEOPETHUECKOE O0yUCHHE 38

MPAKTUYECKUE 3aHITHSI 20

71a00paTOPHBIC 3aHATHUSI 20

caMoCTOsITeIbHAs paboTa 0

KOHCYJIbTallu! 0

IPOMEXYTOUHasl arrectanus B opme nuddepeHIupOBaHHOTO 3aUeTa




2.2. TemaTu4eckuii VIAH U coJep:KaHUE Y4eOHOI TUCHUIINHBI « XUMU»

HaumeHnoBanme Coaep:xanue y4yeOHOro MaTepuaia, 1a00paTopHbie padoTbl U O0bém Koawbl Y4eOHo-
Pa3/iesioB U TeM NMPaKTHYEeCKHE 3aHATHS, CAMOCTOSITe/IbHAsI padoTa B KOMIIEeTEeH METOIHYECK
o0y4yaroumumxcs, KypcoBasi padora (IpoeKT) yacax i, oe
(popmMupoB | obGecnmedyeHue
AHMIO
KOTOPBIX
CIocoo0cTB
yer
3JIEMEHT
nporpamMmm
bl
1 2 3 4 3)
BBenenue Conep:xanue y4e0HOro MmaTepuaJjia OK 01, OK 02,
Hayunbie MeTObI TO3HAHKS BENIECTB U XUMUYECKUX SIBJICHUU. Posib 2 OK 03, OK 04, 2
AKCHEPUMEHTA U TEOPUU B XUMUU. MOJENHMPOBaHNE XUMUUYECKUX OK 07. OK 09
IPOIIECCOB. 3HaUeHUE XUMUHM IpU ocBoeHuH npodeccuiit CI1O u ’
cnermanbHocTedt CITO TexHnueckoro mpodus
npodeccroHaIbHOTO 00pa30BaHU.
Pa3znen 1.
Obmas u 44 |OKO01L,0K02,
HeOpraHu4veckasi OK 03, OK 04,
XUMUst OK 07, OK 09
Tema 1.1. Conep:xanne y4eOHOro MmaTepuajia
OCHOBHBIE IIOHATUHA OcHOBHbBIE MOHATHA XMMHH. BeHleCTBO. AToMm. MoneKyna.
1 32KOHBI XUMHUYECKUH d1eMenT. AjtoTponus. IIpocTeie U Cl0XKHbIE 4 2

BelecTBa. KaueCcTBEHHBIN U KOJIMYECTBEHHBIN COCTAB
BEIIIECTB. XUMHUYECKHE 3HAKU U (hopMysIbl. OTHOCUTEILHbBIC
aTOMHas M1 MOJIEKYJIsipHast Macchl. KoJiM4ecTBo BeliecTsa.




OcHoBHBbIC 3aKOHBI XMMUHU. CTexnuoMeTpusi. 3aKOH COXPaHEHUS
MaccChl BEIIECTB. 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB
MOJIEKYJIIPHOU CTPYKTYpPBI. 3aKOH ABOTaApO U CIIEICTBUSA

u3 Hero. PacueTHble 3a1a4M HA HAXO0KI€HUE OTHOCUTEIbHON
MOJIEKYJISIPHOW MACChl, OIPEIEIEHNE MACCOBOM JTOJIH
XUMHUYECKHUX BJIEMEHTOB B CJI0KHOM BEIIECTBE.

Tema 1.2. Conep:kanue yueOHOro marepuaJja

Iepuoanueckuii Otkpsitre 1. . MenneneeBbim [leproanueckoro 3akoHa.

3aKOH M [Tepuoanueckuii 3akoH B hopmynuporke /. I.Menneneena.
Mepuoguyeckast [Tepuoanueckas TabauIa XUMUYECKUX DIEMEHTOB — rpaduueckoe

CHCTeMAa XUMHUYecKknx | OTOOpakeHne nepruogndeckoro 3akoHa. CTpyKTypa nepuoinyecKon
y1ementos JI. U. TaOJHIIBL: TIEPUOIbI (MaJible U OOJBIINE), TPYIIHI (TJIaBHAS U
MenpaeneeBa u nobo4Hast).

CTpoeHHe aToMa ATOM — cIioHast yactuua. Aapo (MpoTOHbI U HEUTPOHBI) U

aneKTpoHHas o0onouka. M3oTomnbl. CTpoeHue 3J1eKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX IeproA0B. OCOOEHHOCTH
CTPOCHHS JICKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJIBIITNX
nepuoI0B (MepeXxoHbIX 3J1eMeHTOB). [ToHaTHe 006 opOuTansx. S-, p-
1 d-opOuTanu. DJIEKTPOHHBIC KOHOUTYPAIIUH ATOMOB XUMHYCCKHIX
anemeHToB. CoBpemeHnHas opmynupoBka [lepuonnyaeckoro
3akoHa. 3HaueHue [lepuoanueckoro 3akoHa u [leproanueckoi
CHUCTEMBI XUMUUYECKUX 31eMeHTOB [l. 1. MenneneeBa st pas-
BUTHUS HAYKH U TOHUMAHUS XUMUYECKOW KapTHUHBI MUPA.

JlabopaTopHoe 3aHsiTHE
MopaenupoBanue noctpoeHus [leproaudeckoit TaOIHAIBI

XUMHNYCCKHX 3JICMCHTOB.

Tema 1.3. Conep:kanue yueOHOro marepuaJjia




CrtpoeHue BelecTrsa

HNonnas xumuveckasi cBsi3b. KaTnoHbl, nx 00pa3oBaHue U3 aTOMOB
B pe3yJbTaTe Mpolecca OKUCIEHUsI. AHUOHBI, UX 00pa30BaHUE U3
aTOMOB B pe3yJbTaTe Mpolecca BOCCTaHOBIEHU. MIoHHas cBs3b Kak
CBSI3b MEXJly KATAOHAMH M aHMOHAMU 32 CYET 3JIEKTPOCTATUYECKOTO
nputsbkenus. Kiaccudukaius HOHOB: 10 COCTaBy, 3HAKY 3apA/a,
HAJIMYUIO TUAPATHON 0005104KH. IOHHBIE KPUCTAIIMYECKUE PELIETKY.
CBolicTBa BELIECTB C HOHHBIM TUIIOM KPUCTAJNTMYECKON pelIeTKH.

KoBanenTHas xumnueckas cBsizb. MexaHusm o0Opa3oBaHUs
KOBAJICHTHOM CBsI3U (OOMEHHBIN 1 JOHOPHO-AKIEIITOPHBIN ).
DIEeKTpOOTpULIATENIBHOCTh. KOBalleHTHBIE MOJIsIpHAas

Y HenoJisipHas cBsi3u. KpaTHOCTh KOBaJE€HTHOM CBA3U.
MonekyJsipHble ¥ aTOMHbBIE KpUCTaJUTMYecKue pemeTku. CBoicTBa
BEILECTB C MOJIEKYISIPHBIMU U ATOMHBIMHU KPUCTAJUIMYECKUMU
peleTKaMU.

MeTasindeckas ¢Bsi3b. MeTajuiMuecKkasi KpucTaJlInuecKas pelieTka
U METAJUTUYECKAsA XUMHUUYECKasd CBA3b. OU3NYECKUE CBOUCTBA
METAJLIOB.

ArperatHbie COCTOSIHMSI BellleCTB U BOJOPOIHAs CBfA3b. TBeproe,
KHJIKOE U ra3000pa3Hoe cocTosiHus BeecTB. Ilepexon BemecTsa u3
OJIHOT'O arperaTHOro COCTOSIHUSI B IPYTOE.

BonopoaHas cBA3b.

YucTtble BenlecTBa U cMecH. [loHsgTre o cMecH BeliecTB.
['omorenHsIe u reTeporeHHbsie cMecu. CocTaB cMeceil: o0beMHas U
MaccoBas J0JIM KOMIIOHEHTOB CMECH, MaccoBas J0JIs

[MPUMECE.

/IncnepcHblie cucremsbl. [[IoHATHE O TUCTIEPCHOM CHUCTEME.
JlucniepcHas daza u gucnepcronHas cpena. Kimaccudukarus

JUCIICPCHBIX CUCTCM. IlonsaTuhe o KOJJIOMOIHBIX CUCTCMAX.




JlaGopaTopHoe 3aHsATHE
[IpuroroBnenue cycren3uu kapOoHaTa Kanblus B Boje. [lonyuenue

AMYJIbCUM MOTOPHOT'O Macia.
O3HaKOMIIEHHE CO CBOMCTBAMHU IUCIIEPCHBIX CUCTEM.

Tema 1.4. Conep:kanue yueOHOro marepuaJjia
Bona. PacTBopsbl. Bona. PactBopnl. PacTtBopenue. Boaa Kkak pacTBOPUTEIb.
PacTtBopuMocCTh BelecTB. HachlllieHHbIE, HEHACHIIIIEHHBIE,
MEPECHIILICHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPUMOCTHU
ra3oB, JKUJIKOCTEH U TBEPJIBIX BEIIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 107151 pACTBOPEHHOTO BEIIIECTBA.

DJIEeKTPOIUTHYECKAS
AUCCOLMAIIUS.

DJIeKTPOIUTHYECKAS TUCCONMUAUA. DJIECKTPOIUTHI U
HEAJICKTPOJIUTHI. DNCKTPOIUTHYECKAS JUCccoanus. MexaHu3Mbl
BIICKTPOITUTUYECKON AUCCOLMALINY ISl BEIIECTB C Pa3JIMYHbIMU
TUINIAMHU XUMHUYECKOM CBS3U. [ MIpaTupoBaHHbIE U
HETUIpaTUPOBAHHBIE HOHBI. CTENEHB AJIEKTPOIUTUUECKON
nucconanuu. CyibHBIC U cabble A1eKTpoanuThl. OCHOBHBIE
[TOJIOKEHUS TEOPUU BIIEKTPOJUTUUECKON Trcconnanuu. Kuciorsi,
OCHOBAHHUS U COJIM KAK JICKTPOJIUTHI.

IIpakTHyeckoe 3aHATHE
[IpuroroBneHnue pacTBopa 3aJaHHON KOHLEHTPALINH.




Tema 1.5.
Knaccunpukanus
HEOPraHM4YeCKNX
COeIMHEHHNH M UX

CBOMCTBA

Conep:kanue yueOHOro marepuaJjia
Kucsiorbl 1 nx cBoiicTBa. KucioTel Kak 3lI€KTPOIUTHI, KX
KJ1accuUKaIus Mo pa3INdHbIM TPU3HAKaM. XUMHYECKUE CBOMCTBA
KHUCJIOT B CBETE€ TEOPUH DIICKTPOJIUTUUECKON JUCCOLUALINY.
Oco0EeHHOCTH B3aUMOJIEUCTBHSI KOHLIEHTPUPOBAHHOM CEpHOU U
a30THOM KUCIOT ¢ MeTajlaMu. OCHOBHBIE CTIOCOOBI MOIYYEHHUS
KHCJIOTEIL.
OcHoBaHus U UX cBOMCTBA. OCHOBAHUA KaK 3JIEKTPOJIUTHI, UX
KJIacCU(UKALIMS TIO PAa3JIMYHBIM ITPU3HAKaM. XUMHUUECKUE CBOMCTBA
OCHOBAHMH B CBETE TEOPUU IECKTPOJIUTHUECKON JTUCCOLIUALIH.
Pa3noxeHre HepacTBOPUMBIX B BOJIe OCHOBAaHUN. OCHOBHBIE CITIOCOOBI
MOJIy4YEHUS] OCHOBAHUM.
Couan u ux cBoiicTBa. Conu Kak 371eKTposuThl. COJM CpeaHueE,
KHCJIbIE ¥ OCHOBHBIC.
XUMHYECKUE CBOKMCTBA COJIEN B CBETE TEOPHUH AIIEKTPOJIUTUUECKOU
nuccoranui. CriocoObl MoTydeHus coiei. [ uaponus conei.
Oxcuapl 1 ux cBoiicTBa. CoseoOpa3yrolue 1 Hecoaeo0pasyrolue
okcuibl. OCHOBHBIC, aM(OTEPHBIC U KUCIIOTHBIE OKCHJIBI.
3aBUCUMOCTb XapaKTepa OKCHJIa OT CTETICHU OKUCJICHUS
00pa3ymoIiero ero MeTajia. XMMUIECKHUE CBOMCTBA OKCHJIOB.
[lomyyeHne OKCHUIOB.

JlabopaTopHoe 3aHsiTHE
HcnbiTanue pacTBOpOB KUCIIOT MHAMKATOpamMu. Bzanmonencreue

METAaJIJIOB C KMCJIOTAMHU.

BzanmMmopneiicTBre KUCIIOT ¢ OKCHAAMH METAJUIOB. B3anMmoernictBre
KHCJIOT C OCHOBAaHUSMHM.

B3aumonenicTBre KUCIIOT ¢ CoJisIMHU. McribITaHuE pacTBOPOB
IeJIoue MHANKaTopamMu. BzauMoiecTBre menoyen ¢ COJISIMH.
BzaumonerictBue coseit apyr ¢ apyrom. ['maponus coseit
Pa3JIMYHOrO THUIIA.




Tema 1.6.
XNMMHYECKHe
peakuuu

Conep:kanue yueOHOro marepuaJjia

Knaccnpukanus xumudeckux peakuuid. Peakuuu coequHeHus,
pa3noKeHUs, 3aMellleHns, oOMeHa. Katanutnueckue peakuuu.
OO6patuMble 1 HEOOpAaTUMBbIE PEAKLIUU.
['OMOreHHbIE ¥ TETEPOTreHHbIE PEAKIUH. DK30TEPMUYECKUE U
DHAOTEPMHUYECKUE PEAKIIUH.
TemnoBoil a3pdpekT xumMuueckux peakuil. TepMoxuMudeckue
YpaBHEHUS.
OxHCINTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. CTeneHp
okucneHns. OKUCIUTENb U BOCCTAaHOBJIEHUE. BocCcTaHOBUTEND U
okucieHre. MeTo1 aeKTpOHHOTo OanaHca /Il COCTaBIICHUS
YPaBHEHUI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
Ckopoctb xXuMHu4eckux peakuuii. [lonstue o ckopoctu
XUMUYECKHX PeaKLHii. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUI
OT Pa3JIMYHbIX (PAKTOPOB: MPUPOJIBI PEATUPYIOITUX
BEILECTB, UX KOHLEHTPALIUH, TEMIIEPATYPbI, TOBEPXHOCTH
CONPHUKOCHOBEHHUS U UCIOJIb30BaHUS KaTAJIN3aTOPOB.
O0paTuMocTh XUMHYeCKHX peakiuii. OOpaTuMbie 1 HEOOpATUMBIE
peakiuu. XMMHUYECKOEe PAaBHOBECHE U CTIIOCOOBI €r0 CMEIICHHS.

JlaGopaTopHoe 3ansiTHE
Peakius 3aMenieHust MeIu JKeJIe30M B paCTBOPE METHOTO KYTopoca.

Peaknun, naymue ¢ o0pa3oBaHreM OcajKa, Tra3a Wi BOBI.
3aBUCUMOCTb CKOPOCTH B3aUMOJICCTBUSI COJITHOM KUCIIOTHI C
MeTaJJIaMH OT UX MPUPObI. 3aBUCUMOCTh CKOPOCTH
B3aMMOJICVCTBHS [IMHKA C COJISTHOW KUCJIOTOM OT €€ KOHIIEHTPAIMH.

3aBHUCUMOCTH CKOpOCTH B3aumoserictBus okcuaa meau (1) ¢
CEpPHOM KUCIIOTON OT TeMIEPaTyphl.




Tema 1.7.
MeTtaaasl n
HEeMeTaJJIbI

Conep:kanue yueOHOro marepuaJjia

MeTtanabl. OcCOOEHHOCTH CTPOEHHSI ATOMOB M KPUCTAJIIIOB.
dusnueckre cBoricTBa MeTaiuoB. Kitaccudukaiiyss METaaioB 1o
Pa3IMYHbIM IPU3HAKAM. XUMUYECKHUE CBOWCTBA METAJUIOB.

DIIEKTPOXUMUYECKHUN PSJI HAIPSKEHNUI METAUIOB. MeTamoTepMus.

OO61Me crocoObl MolydeHus MeTayioB. [IoHsATHE 0 METAILITYypIrUH.
[TupomeTamuTyprus, THAPOMETAIUTYPTHUS U DJICKTPOMETAIUTYPTHSL.
CriiaBbl YepHBIC U IIBETHEHIE.

HemeTtasuibl. OcOO€HHOCTH CTpOEHUS aTOMOB. HemeTasmsl —
MPOCTHIE BEIIECTBA. 3AaBUCUMOCTh CBOWCTB TaJIOTEHOB OT UX
MOJIOXKEHUS B IIEPUONYECKOi cructeMe. OKHCITUTENLHBIC

1 BOCCTAHOBHTEJIHHBIE CBOWCTBA HEMETAJNIOB B 3aBUCUMOCTH OT MX
MOJIOKEHUS B PSAY MJIEKTPOOTPULIATEIEHOCTH.

IIpakTH4yeckoe 3aHATHE
[lonyuenue, cobupanue u pacrio3HaBaHUE razoB. Perenue

OKCIICPUMCHTAJIBHBIX 3a1a4.

Paznen 2.
Oprannyeckas
XUMHUS

32

OK 01, OK 02,
OK 03, OK 04,
OK 07, OK 09




Tema 2.1. Coaep:xanue y4yeOHOro MmarepuaJjia
OcnoBublie nousitust | Ilpeamer oprannyeckoii xumuu. [IpupoHbie, HICKYCCTBEHHBIE H

OpPraHu4ecKoi CUHTETUYECKHUE OpraHnyeckue Bemectsa. CpaBHEHUE
XUMUHU M TEOPUSL | opragryecKUX BELIECTB ¢ HEOPIraHUYECKUMH.
CTPOCHMS BaneHTHOCTB. XUMHYECKOE CTPOCHUE KaK MOPAJLOK COCTUHEHUS
OpPraHu4YecKux
. aTOMOB B MOJIEKYJIbI [10 BaJICHTHOCTH.
coeuHeHMi

Teopusi CTpOEHUA OPraHUYECKUX COeTUHEHUH

A. M. BytiepoBa. OCHOBHBIE TTOJIOKEHUSI TECOPUU XUMHUECKOTO
ctpoenus. Mzomepus u uzoMmepbl. Xumudeckue popmMybl u
MO/IEJIM MOJIEKYJT B OPraHUYECKON XUMUHU.

Knaccudukauus oprannyeckux BemlecTB. Knaccuduxanus
BEIIECTB 110 CTPOCHUIO YIIIEPOJHOTO CKEJIETA U HATUYHUIO
GyHKIIMOHANBHBIX rpyni. ['omonoru u romonorus. Hauana
HomeHnkiarypsl IUPAC.

Knaccupukanusa peakuuid B OpraHnyeckod xumuu. Peakuun
IpUCOEANHEHUS (TUAPUPOBAHUS, TaJIOT€HUPOBAHUS,
TUAPOraJIOreHUPOBaHUs, TUApaTanuu). Peakunu otmenieHus
(IeruapupoBaHUs, JETUAPOraIOr€HUPOBAHUS, JETHAPATALIUHN ).
Peakuum 3amemenus. Peakuuu nzomepusanuu.

JlabopaTopHoe 3aHsiTHE
N3rorosiienne Mojiesield MOJIEKYJI OPraHUYECKUX BELIECTB.




Tema 2.2.
YrieBoaopoabl M UX
NPUPOIHBbIE
HCTOYHMKH

Conep:kanue yueOHOro marepuaJjia

AJIKaHBI. AJIKaHbI: TOMOJIOTUYECKUAN PSI, U30MEPUS U
HOMEHKJIaTypa aJIkaHOB. XUMHUYECKHE CBOMCTBA aJIKaHOB (METaHa,
ATaHa): TOpEeHue, 3aMelIeHUE, Pa3IoKEeHUE, IETUAPUPOBAHHE.
[IpuMeHeHnE anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, €ro NOoJy4YeHue (IeruApUpOBaHUEM ITAHA,
JenonuMepu3anueit moaudTuieHa). ['omonornueckuit psj,
U30MEpHsl, HOMEHKJIATypa AJIKEHOB. XMMHUYECKUE CBOMCTBA
ATUJICHA: TOPEHUE, KaYeCTBEHHbIEC peakluu (00ecBeUnBaHUE
OpOMHOI BOJIbI M paCTBOpA NMEPMaHTaHAaTa Kajus), TUApaTanus,
nosmuMmepuzanus. [[puMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

JAunennbl u kaydyku. [loHATHE O THMEHAX KaK yrieBOAOPOAAX C
JBYMsI IBOMHBIMH CBSI3sIMU. COTPSIKEHHBIC TUCHBI. X UMUUECKUE
cBoicTBa OyTaaueHa-1,3 u u3onpeHa: ooeciBeunBaHue OPOMHOMN
BOJIbI U MTOJUMEpHU3aIus B Kayuyku. HaTypanbHbiii u
CHUHTETHYECKHE Kayayku. Pe3uHna.

AJKUHBI. AlleTUIeH. XUMUYECKUEe CBOMCTBA alleTUJICHA: TOPEHUE,
obeciiBeunBaHne  OpPOMHOM BOJIBI, MIPUCOCTUHCHU I
XJIOpOBOJIOpOia W ruiaparanus. IIpuMeHeHuWe aneTusieHa  Ha
OCHOBE CBOMCTB.

MesxkiaccoBasi U30MEPHS C alIKaJUCHAMM.

Apenbl. ben3on. Xumuueckue cBoiicTBa O€H30J1a: TOPEHUE,
peaKIuu 3aMellleHus (TraJoreHUpOBaHNe, HUTPOBAHUE).
[Tpumenenmne 6eH301a HA OCHOBECBOMCTB.

IIpupoaHbie HMCTOYHHKHU YIJIeBOAOPOAOB. [IpupoaHbIi ras:
COCTaB, IPUMEHEHHE B KAYE€CTBE TOTUINBA.

Hedts. CocraB u nepepabotka HedTu. [leperonka nedru.
HedrenpoaykTsl.




JlaGopaTopHoe 3ansATHE
O3HaKOMIIEHHE C KOJIJIEKLIHENH 00pa3LoB HEPTH U MPOIYKTOB €€

nepepaboTku. O3HaKOMJICHHE C KOJUIEKIEeN KayuyyKoB U
oOpa3laMu U31eTui U3 pe3UHBL

Tema 2.3.
Kucaopoacoaepaany
He OpraHuvecKune
coeIMHEHUs

Conep:kanue yueOHOro marepuaJjia

Cnuprsl. [lonyyeHue sTanoa OpoKEHUEM TIIFOKO3bI U
rujpaTtanueit aTuiaeHa. [ uapokcuiibHas rpymnmna Kaxk
dbynkunoHanbHas. [IoHsTHE O TPENEIBHBIX OJTHOATOMHBIX
CIIUpTaXx.

XUMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMO/JICUCTBUE C HATPUEM,
00pa3oBaHUe MPOCTHIX U CIIOKHBIX I(UPOB, OKUCIICHHUE B
anpaerun. [IpumeHeHne sTaHOIa HA OCHOBE CBOMCTB.

AJKOroJii3Mm, ero nocjiaeACcTBUs sl OpraHu3Ma 4ejloBeKa 1
IpeayNnpexICHUE.

['uneprH Kak NpeacTaBUTENb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHas peakius HA MHOTOATOMHBIE CITUPTHI.
[IprmeHeHue TMeprHa.

®eHos1. Pu3nyeckue U XUMHUUYECKUE CBOMCTBA (peHoIIa.
BzaumHoe BiusiHEE aTOMOB B MOJIEKyIie (heHoa:
B3aMMOJIECTBUE C TUAPOKCUIOM HATPHUS U a30THOU KUCIIOTOM.
[Ipumenenune GpeHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstue 06 anpaerumgax. AjabAeTHIHAS TPYIIIa
KaK (yHKITMOHAIIbHASI.

DopMaNbIETU]T U €T0 CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOIIYIO KHACIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIINM criupT. [lonydeHue anpIeruioB OKUCIEHUEM
COOTBETCTBYIOLIUX cIUPTOB. [IpuMeHeHue popmanbaeruaa Ha
OCHOBE €T0 CBOMCTB.

KapoOoHnoBbie kncothl. [loHsTie 0 KapOOHOBBIX KUCIOTAX.
KapOokcunbHas rpynna kak (pyHKIIMOHAIbHAS.
["'omonorudeckuit ps npeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX




kucioT. [lonmyyenue kapOOHOBBIX KUCIOT OKUCICHUEM
anpIeTUA0B. XUMUYECKUE CBOMCTBA
YKCYCHOM KHUCIIOTBI: OOIIME CBONCTBA C MUHEPATbHBIMU
KHUCIIOTaMHU U peakuus dtepudukanuu. [I[pumeHeHne ykcycHon
KHMCJIOThI HA OCHOBE CBOMCTB. BhICIINE JKUPHBIE KUCIOTHI

Ha [IpUMEpPE NaIbMUTUHOBOM U CTEAPUHOBOM.

Caoxknbie dpupsbl 1 xkupbl. [lonydeHue caoxHbIX 23GUPOB
peakiueit stepudukanuu. CinoxxHbie 3QUpbI B IpUpoie, ux
3HaueHue. [[pumMeHeHne cioxHbIX 23(PUPOB HA OCHOBE CBOMCTB.
Kupsi kak cnoxubie 3pupsl. Knaccudukaimst ;xupos.
XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 U TUJIPUPOBAHUE
KUJKUX XKUpOB. [IpuMeHeHre )KUpoB Ha OCHOBE CBOMCTB. MbLia.
YraeBoabl. YTiaeBobl, UX KiIacCUPUKAILIMI: MOHOCAXaPHUIbI
(rmroko3a, GpyKTo3a), AMcaxapuIbl (caxapo3a) U MoJrucaxapuIbl
(Kkpaxmal u 1eJIII0J1034a).

I'mroko03a — BemecTBO ¢ ABOMCTBEHHON (YHKIIMEH —
aNbAETUIOCIIUPT. XUMHUYECKHE CBOMCTBA IIFOKO3bI: OKUCIICHHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHHUE B COPOUT, CITUPTOBOE
Opoxxenue. [I[puMeHeHHe TII0K03bI HA OCHOBE CBOMCTB.

3HaueHHUE YrIeBOAOB B dKUBOW MPUPOJE U )KU3HU YEIOBEKA.
[TonsaTHE O peakuUsAX MOIU-

KOHJICHCALIMK ¥ THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALCHUN:
[JIIOKO03a <> TTOJIMCaxapu.

JlabopaTopHoe 3aHsiTHE
PacTBopenue riveprHa B BOAC U B3aUMOJICHCTBUE C THIPOKCHIOM
menu (I1). ColicTBa YKCYCHON KHCIIOTBI, OOIIHE CO CBOHCTBAMHU
MUHEPaIbHBIX KHCIIOT. J0Ka3aTenbCcTBO HEMPEACIHLHOTO XapaKkTepa
KHJIKOTO KHpa.

B3anmozeiicTBre TIIIOKO3bI B caxapo3bl ¢ ruapokcuoM meau (11).
KauecTBeHHAst peakiiis Ha KpaxMal.




Tema 2.4.
A3oTcoaep:xaiue
OpraHuyvecKue

COCUHEeHH.
IHonumepsl

Conep:kanue yueOHOro marepuaJjia

Amunbl. [Torstue 06 amunax. Anudaruueckiue aMUHbI, UX
KJ1accuduKalus 1 HOMEHKJIaTypa. AHUJINH KaK OpPraHu4ecKoe
ocHoBaHue. [lonyyeHue aHuIMHA U3 HUTPOOEH30Ia.

[IprMeHeHne aHUIIMHA HAa OCHOBE CBOMCTB.

AMMHOKHMCJIOTBI. AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE

T YHKITMOHAIBHBIC OPTAHUYECKUE COCTMHEHUS. XUMUUYECKHUE
CBOMCTBAa AMUHOKHUCJIOT: B3aUMO/JICUCTBUE C IIEJI0YaMH, KUCIIOTaAMHU
U JPYT C APyroM (peakiius moJiMKoHaeHcaun). [lentuaHas cBsi3b u
nonunentuasl. [[puymeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.
Beaxu. [lepBuunas, BTopuyHas, TpETUUIHAS] CTPYKTYPhI OCITKOB.
XUMHUYECKHUE CBOMCTBA OCJIKOB: TOPEHUE, ICHATYpaIlis, TUIAPOIIU3,
I[BETHBIC peakiuu. buonorndyeckue QpyHKIuu

OEeJIKOB.

Ioanmepwl. benku u monucaxapuibl Kak OMOMOJIUMEPHI.
IlnacTmaccsl. [lonydyeHue nonMmMepoB peakuuen moIuMepru3anuy 1
NOJINKOHAEHCAUU.

TepmormiacTHUHbBIE U TEPMOPEAKTUBHBIE MJIACTMACCHI.
[IpencraBurenn miacTmacc.

BoJsiokna, ux knaccupuxkanus. [lonyyenue BoinokoH. OTaenbHbIE
PEACTABUTENN XUMUYECKUX BOJIOKOH.

JlabopaTopHoe 3aHsiTHE
PactBopenune 6enKoB B BOJIE.
OO6Hapy:xeHre 0eIKOB B MOJIOKE U MSICHOM OyIJIbOHE.

Jlenatypanus pactBopa 0esika KypruHOTO siilia CHUPTOM,
pacTBOpaMU COJIEN TSKEIIBIX METAJIIOB U MPU HarpEBaHUU.

IIpakTu4yeckoe 3aHsATHE
Petienrie skcniepuMeHTaIbHbIX 33/1a4 HA UACHTU(UKAIIUIO

OpPraHUYECKUX COCAUHEHUIM.

HpaKTI/I‘IeCKOC 3aHATHE
Pacno3HaBanue miacTMacc U BOJIOKOH.




IIpomeskyTouHas arrecranus B popMme 1udpepeHUMPOBAHHOIO 3a4eTa

Bcero
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3. YCJOBUSA PEAJIN3AIIMUA PABOYEN TPOT'PAMMBI
3.1. TpeGoBaHusi K MMHUMAJIbHOMY MAaTEPHAJIbHO-
TEeXHUYECKOMY o0ecre4eHUI0 00y4YeHusl M0 AUCHHUILIMHE

Peanuzauus paGoueil mporpaMMbIIUCUUILIMHEL — TPEOYyeT HAMMYMUS y4eOHOro
KaOMHETa XUMHUH.

OobopynoBanue yuye0HOro kabuHera:

MynbTUMEIUUHBIA KOMIUIEKC (KOMIBIOTEp C JUUEH3MOHHBIM MPOrpPaMMHBIM
oOecrieyeHueM, MOJKIIOUYEH B CETh C BBIXOJOM B HWHTEPHET, IMPOEKTOP, 3KpaH s
MpoeKTopa, KoJoHku (aynuo). PaGouee wmecto mnpemnogaBarens, pabouue MecTa
oOyyaromuxcs (25 mecT), KOMIUIEKT y4eOHO-METOIMUECKON ToKyMeHTauu, KoMriekT
o0opyAOBaHUS ISl JEMOHCTPALIMU OIBITOB M OpraHU3allMM MPAKTUKUA U J1a0OPATOPHBIX
pabot; Habop Mojened KPUCTATUYECKUX PELIETOK; KOMIUIEKT MOJeNed aTOMOB JUJIst
cocTaBlieHUs OOBEMHBIX MoOJENeH MOJEKyld CO CTEePXKHIMHU (IEMOHCTPALIMOHHBIN);
mozenb «CTpoeHuE aroMay; KOMIUIEKT MOJENed MO0 XUMUYECKHM MPOU3BOACTBAM;
npuOop A MOJIy4eHHs ra30B; NpUOOp IS AJIEKTPOJIM3a PACTBOPOB COJICH; PEAKTHUBBI.
Kommnekt nist coopku nuctumiaropa. Kommuiekt mepHoi nocynbl. Habopsl XxuMuyeckux
peakTuBOB. Anmapat s AucTIsuuu Bojibl (220 B). Llentpudyra neMmoHCcTpalioHHas.
CnuproBka saboparopnast autas. Tepmomerp >kuakoctHoi (0-100 rpaz.). YcraHoBka
st puibTpoBaHus noJ BakyymoM. ['opernka yHuBepcanbHas. [Ipubop 1j1si ONbITOB 1O
XUMHH C DJEKTPUYECKUM TOKOM (JabopaTtopHsiif). IlpubGopbl, Habopbl moCyIsl U
HNPUHAIIEKHOCTU A1 XUMUYECKOTO SKCIIEPUMEHTA; HAOOPbl XUMUYECKUX PEAKTHBOB.
[Ipubop nns momydenust rtazoB IIIII. [IpuGop g mMOTydeHHS TaJIOUI0ATKAHOB
71a00paTOPHBIH.

3.2. NndopmanuonHoe odecnevyeHue 00yueHuUs

3.2.1 IleyaTHble U3TAHUA
OcHoBHbIE Y4eOHbIe U3TAHUSI:

1.Aptemenko, A.W. Opranndeckas xumus : yueOuuk / Apremenko A.1. — Mocksa
: KnoPyc, 2019. — 528 ¢. — (CIIO). — ISBN 978-5-406-05331-7. — URL.:

https://book.ru/book/924050

2. I'muuka, H.JI. O0mas xumus : yaueoHnoe nocoowue / I'muaka H.JI. — Mocksa
: KunoPyc, 2021. — 749 c. — ISBN 978-5-406-08333-8. — URL.:
https://book.ru/book/939867

3.2.2. DlIeKTpOHHbIE N3aHUA (3JIEKTPOHHBbIE Pecypchl)
3.www.pvg.mk.ru ( Onmummnuana «ITokopu BOpoObEBEI TOPBD»)
4.www.alhimikov.net (O6pa3oBaTebHBII CalT ISt
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHBI

KonTposib u oOlLEHKa pPE3yabTaTOB OCBOCHUA JIUCIUILIAHBI

OCYIICCTBIIACTCA

MpernojaBarejeM B IMPOLIEcCEe MPOBENEHUS MPAKTUYECKUX 3aHATUA U JTaOOpaTOPHBIX

paboT, TEeCTUPOBAHUS,
3aJJaHUM, TPOEKTOB, UCCIEJOBAHUI.

a TaKX€ BbIIIOJIHCHUA 06y‘laIOH_[I/IMI/IC$I HHANBUAYAJIbHBIX

4.1. ®opMbl 1 METOAbI KOHTPOJIS M OLIEHKHU Pe3yJIbTATOB 00y4eHus!

Pe3yabTaThl 00y4eHUs
(ocBOCHHBIC YMEHHSI, YCBOCHHbIC 3HAHNS)

D®opMbI U METOAbI KOHTPOJIS U
OLICHKH Pe3yJIbTATOB 00y4eHUsI

W3ydeHne TUCIUTIIMHBI HAITPABJICHO Ha
dbopMupoBaHUE OOIINX KOMIICTCHITHIA:

OK 01. Beibuparb crocoObl pemieHus 3amad
npo(eCCHOHAIBHON JICITEIILHOCTH
NPUMCHHUTEIIEHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymectBiarh  IMOWUCK, aHalU3 U

WNuTepnperaruio nHGoOpMaryu, HeoOX0IUMOHN 1JIs
BBIMIOJTHEHUS 33]1a4 MPOPECCUOHATILHOM

NS TENbHOCTH;

OK 03. IInanupoBaTh U peaM30BLIBATH
coOCTBEHHOE MPO(HEeCCUOHATIBHOE U JINYHOCTHOE
pa3BUTHUE;

OK 04. Paborath B KOJUIEKTHMBE U KOMAaHIE,
3 PEKTUBHO B3aMMOJICHUCTBOBATh C KOJUICTaMH,
PYKOBOJICTBOM, KIIHEHTAMH;

OK 07. ConeticTBoBaTh COXpaHEHHUIO
OKpYKaroIleil Cpeabl, pecypcocOepekeHuIo,

3 PEKTUBHO TEHCTBOBATH B UPE3BBIUYAHBIX
CUTYaIIUsX;

OK 09. HcnonwszoBath uH()OpMAUOHHBIE
TEXHOJIOTUH B MPO(ECCUOHAITBHON EeITeTbHOCTH.

—WHANBHUIYaJIbHbIE U (PpOHTATHHBIC
— OTIPOCHI;

—CaMOTIPOBEPKa,
—B3aMMOITPOBEPKA;

—TECTHPOBAHMUE;

—pakTUyecKas padbora;
—KOHTpPOJIbHAS paboTa;
—BHEAYJUTOPHAsI CAMOCTOSTeNIbHA
paborTa.

OcBoeHue cojepkaHus y4eOHOW JTUCIUTUTHMHBI
«XUAMHSI» oOecrieunBaeT JOCTIKCHHE
00yYaIOIUMHUCS CIEAYIONUX Pe3yJbTATOB:

JUYHOCTHBIX:

— YyBCTBO TOPAOCTH M YBAXKEHUS K HUCTOPUH
A JOCTHIKECHHSIM OTEYECTBEHHON XMMHYECKOU
HAayKW; XUMAYECKH IPAMOTHOE ITOBEJICHHUE B
npodecCHoHaIbHON ACATEIBHOCTH U B OBITY MPH
00pallleHuH ¢ XUMHYECKUMH BEIIECTBAMH,
MaTepUaiaMd U IPOIECCaMU;

—WHUBUTYAIbHBIC U (DPOHTATILHBIC
— OIPOCHI;

—CaMOMPOBEPKa;
—B3aMMOIIPOBEPKA;

—TECTUPOBAHMUE;

—paKTU4eckKas padbora;
—KOHTpOJIbHasA paboTa;
—BHEAyAUTOPHAS] CAMOCTOSITEIbHAS
pabora.




— TOTOBHOCTb K MPOAODKEHHI0 OOpa3oBaHUSA U
NOBBIIEHUS  KBaNupUKALMKM B W30paHHOU
npodeccuoHaIbHON NEeSATETLHOCTH u
OOBEKTUBHOE OCO3HAHUE PpOJIM XUMHYECKHX
KOMIIETCHIIUM B ATOM;

— yMEHHE UCIIOJIb30BATh JOCTUKEHUS
COBPEMEHHOM XMMHUYECKOM HAYKM U XUMHUUYECKHUX
TEXHOJIOTH /1JIs1 HOBBILIEHUSI COOCTBEHHOT'O
MHTEJUIEKTYalbHOTO  pa3BUTUS B  BBIOpaHHOMU
npodeCcCUOHATEHONIEATETLHOCTH;
MeTanpeaMeTHbIX:

— HMCIOJIb30BaHUE PA3IMYHBIX BUIOB
MO3HABATEILHOM JIEATEIHLHOCTH U OCHOBHBIX
MHTEJUIEKTYalIbHbIX ONepanuii (IIOCTaHOBKH
3aauu, (QOpMYyJIUPOBAHMS TUIIOTE3, aHAIM3a
MPUYMHHO-CIIS/ICTBEHHBIX CcBsI3eil, MOKCKa
aHaJoros, GOpMyIUPOBAHMS BBIBOIOB)IIS
pelieHus TOCTaBJICHHOW 3ajaud, NpPUMEHEHHUE
npodeccruoHanbHOM chepe;

— HCIIOJIb30BaHUE PA3UYHBIX HMCTOYHHUKOB ISt
MOJTyYeHUs] XUMHUYECKOW WHGOpMALUU, YMEHUE
OLICHUTb €€ JIOCTOBEPHOCTb JJIsi JOCTHUKEHUS
XOpOILIUX  Pe3yJlbTaToOB B MpodeccruoHanbHON

chepe;

NpeaIMeTHBIX:

— c(opMUPOBAHHOCTD TMPEACTABICHUNA O MECTe
XUMHUU B COBPEMEHHOW HAYyYHOW KapTUHE MUPA;
MOHUMaHWE pPOJIM XUMHUU B (opmMupoBaHUU
Kpyrozopa ¥ (QYHKIIMOHAJIBLHOW TPaMOTHOCTHU
YeJI0BeKa JJIsl peLICHUs] MPAKTUYECKUX 3a]1ay;

— BJIaJICHUE OCHOBOMOJIATAKOIIMHU XUMHUYECKUMU
MTOHATUSIMH, TEOPUSIMH, 3aKOHaMUU
3aKOHOMEPHOCTSIMH; ~ YBEPEHHOE  IOJIb30BAaHHUE
XUMHUYECKOM TEPMHUHOJIOTMEH U CHUMBOJIMKOW;

— BJIAQJICHUE OCHOBHBIMM METOJAMU HAYYHOIO

MO3HaHMS, MCMOJIb3YEMBIMU B XHUMUH:
HaOII0ICHUEM, OIMCaHUEM, U3MEpPECHUEM,
AKCIIEPUMEHTOM; YMEHUE 0o0pabaThIBaTh,

OOBSICHATh pE3yJbTaThl MPOBEICHHBIX OMNBITOB U
JienaTh BBIBOJBI; TOTOBHOCTH M CIOCOOHOCTH
MPUMEHATh METOAbl TMO3HAHUS NPU PELICHUU
MPAKTUYECKUX 33144,

— c(hOopMUPOBAaHHOCTh YMEHUS J1aBaTh
KOJINYECTBCHHBIE  OLUECHKA W  NPOU3BOAUTH
pacyeTel 1O  XUMHYECKUM  ¢opMmyiamM U
YPaBHEHUSM;

0(




— BJIQJIEHUE MpaBUJIAMU TEXHUKH O€30MacHOCTU
IIPU UCITOJIB30BAHUH XUMHUYECKUX BEILIECTB;
—Cc(OpPMHUPOBAHHOCTh COOCTBEHHOW MO3ULUU IO
OTHOIIEHHIO K  XMMHUYECKOH  MH(pOpMALNH,
[I0JIy4aeMOM U3 Pa3HBIX UCTOYHUKOB.

B pe3yabTaTe OCBOCHMUSA JUCIMITINHBI
oOydJarouuncs 10KEH 3HATh:

— BaKHEHIIME XMMHYCCKHE ITOHSTHS: BEIISCTBO,
XUMUYECKUH 2JIEMEHT, aToMm, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJIsIpHAasi MacChl,
WOH, aJUIOTPOIHSI, H30TOIbI, XUMHUYECKAsl CBS3b,
AIEKTPOOTPUIIATETLHOCTh, BaJCHTHOCTh, CTEMECHB
OKHUCJICHHUS, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
o0beM  Tra3000pa3HbIX  BEHIECTB,  BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYJSIPHOTO CTPOCHHS,
PacTBOPBHI, JNEKTPOJIUT | HEDJICKTPOJIUT,
ANEKTPOJIUTUYECKAST JIUCCOLMAIMS, OKUCITUTEIh
" BOCCTaHOBHTEIIb, OKHCJICHUE U
BOCCTaHOBJIEHUE, TEIUIOBOM d3(deKT peakuuu,
CKOPOCTh ~ XUMHUYECKOM  peaklWH, KaTaJlus,
XUMUYECKOE pPaBHOBECHE, YIJIEPOAHBIM CKEJIeT,
(yHKIMOHAJIbHAST TPYIINA, U30MEPHSI, TOMOJIOTHS;
— OCHOBHBIE  3aKOHBl  XHMHH:  COXPaHCHUS
MacChI BEIIICCTB, ITOCTOSIHCTBA cocraBa
BEIIECTB, [Tepnoguueckuit 3aKOH J..
Menpeneena;

— OCHOBHBIE TEOpPMHM XHMHH, XUMHYECKOMN
CBSI3H, AIEKTPOJIUTUUECKOM JIACCOIAAINH,
CTPOCHHS OPTaHUYECKUX H  HEOPraHHUYECKUX
COCJIMHCHU;

— BaKHEHUIIHE BEIIeCTBA " MaTepUaIbl:
BaKHEHIIIME METAJIJIbI U CIUIaBbl; CEpHasi, COJIsIHas,
a30THasgI W YKCyCHas KHCJIOTBI, OJIaropoJIHbIe
rasbl, BOJIOPOJ, KHUCJIOPOJI, TaJIOT€HBI, IIETOYHBIC
METaJIJIbl; OCHOBHBIC, KHUCIOTHBIE M aM(pOTECpPHBIS
OKCHJIbl M THIPOKCHJBI, IIEJIOYH, YIJICKUCIBIA U
yrapHbld Ta3bl, CEPHUCTBIM a3, aMMHaK, BOJa,
NpUPOAHBIA  ra3, MeTaH, OTaH, DJTHWIECH,
aneTWaCH, XJOpHWJ  HaTpusd, KapOoHAT |
ruapokapOoHaT HaTpus, kKapbonat u (docdar
KaJIbIHsI, OCH30JI, METAaHOJ 1 DTAHOJI,

— CIIOXKHBIE 3¢upsl, KUPBI, MBLJIA,
MOHOCAaXapH/Ibl (rmroko3a), JACAXapubl
(caxapo3za), MOJIMCaxapu bl (kpaxman u

[IEJITI0JI03a), AHWJIMH, aMHHOKHCIIOTHI, O€JKH,
UCKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA,

—WHANBHUIYaJIbHbIE U (PpOHTATHHBIC
— OTIPOCHI;

—CaMOTIPOBEPKa,
—B3aMMOITPOBEPKA;

—TECTHPOBAHMUE,

—paKkTUyecKas padbora;
—KOHTpOJIbHasA padoTa;
—BHEAyIUTOPHAS CAMOCTOSTEIIbHAS
paborTa.




Kay4yKH, IJIaCTMACCHI.

B pe3yapTaTe OCBOCHUS JVCLUTIINHBI
oOy4arIuics JOJKEH yMeTh:

— Ha3bIBaTh: U3YYEHHBIE BEILIECTBA o
TPUBUAIIBHON 1580071 MEXKIYHAPOIHOU

HOMEHKJIAType; OMNpEIeNATh: BAJECHTHOCTh U
CTCIEHb OKHCJICHUS XMMHUYECKUX DJIEMEHTOB, THII
XUMHUYECKOM CBSI3U B COCJAMHEHMSIX, 3apsj HOHA,
XapakTep cpeapl B BOAHBIX  pacTBOpax
HEOPraHUYECKUX U OPraHU4YeCKUX COEAUHECHUM,
OKUCJIUTENb U BOCCTAHOBUTEJb, MPUHAMICKHOCTD
BEIIECTB K Pa3HbIM KJIacCaM HEOPraHUYECKUX M
OPraHMYEeCKUX COCIUHEHUI;

— XapaKTepHu30BaTh: JIEMEHTHl MAJIbIX MEPUOI0B
no ux mnoJyiokeHuto B llepmoamyeckoil cucreme
JI.1. MenneneeBa; oOmmue XUMUYECKHE CBOMCTBA
METaJIJIOB, HEMETaJlJIOB, OCHOBHBIX KJ1aCCOB
HEOPraHWYECKUX W OPraHUYeCKUX COCIUHEHU;
CTPOCHHE U XHMMHYECKHE CBONCTBA H3YyUYEHHBIX
HEOPraHWYECKUX W OPraHUYEeCKUX COCIUHEHU;
OOBSICHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX COCTaBa M CTPOCHHUSA, MPUPOIY XHUMHYECKOU
CBS3W (MOHHOW KOBaJIGHTHOM, METAJUTMYECKOU U
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaknuu u TI0JIOJKCHHE
XUMHYECKOTO paBHOBECHsI  OT  PA3JIUYHBIX
(haKkTOpOB;

— BBINOJIHATh XUMUYECKUI  JKCIIEPUMEHT: 1o
paclo3HABaHUIO BAXXHEUIIIMX HEOPraHWYECKUX U
OPTraHUYECKUX COCIUHCHUN;

— TIPOBOJIUTH: CaMOCTOSATEIbHBIN TIOVCK
XUMHYECKOW WH(POpPMAIMA C HCTOJIb30BaHUEM
Pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WuTepHera);  HWCMOIB30BaTh  KOMITBIOTEPHBIE
TEXHOJOTUH NI OO0pabOTKM W  mepenadu
XUMHYECKOW MHPOPMAINK U €€ MPEACTABICHUS B
pa3TUYHBIX (popMax;

— CBS3BIBATh: WM3YYCHHBI MaTepual CcoO CBOEH
nmpoeccHoHaIbHOM JeSITEIEHOCTBIO;

— pemiath: pacyeTHhIE 3aJa4dl TI0 XUMHUYECKUM
dbopmysiaMm U ypaBHEHUSIM;

— WCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHHUS U
YMEHUSI B TPAKTUYECKON  NEATETLHOCTH W
MMOBCEHEBHOM KU3HMU:

— st OOBSCHEHWS  XUMUYECKHUX  SIBJICHHIA,

—WHANBHUYaJIbHbIE U (PpOHTATHHBIC
— OTIPOCHI;

—CaMOTIPOBEPKa,
—B3aMMOIIPOBEPKA;

—TECTHpPOBAHHE,

—paKkTUyecKas padora;
—KOHTpOJIbHAsA padoTa;
—BHEAyIUTOPHAsI CAMOCTOSITeNIbHAS
pabora.




OPOUCXOAAIIMX B  TpHpone, OBITYy ©  Ha
MIPOU3BOJICTBE;

— OIpeneneHuss  BO3MOXXHOCTH  IPOTCKAHHS
XAMUYECKUX  TPEBpallleHud B Pa3IUYHBIX
YCIOBHSIX U OLIEHKU UX MOCIIEACTBUIA;

— DOKOJIOTUYECKH TpPaMOTHOTO TOBEACHHUS B
OKPYXKaroIlEen cpenie;

— OLIGHKH BIHSHUS XUMHUYECKOTO 3arps3HCHHS
OKpYy’Kalolllell cpeipl Ha OpPraHM3M 4YeJOBeKa U
ApyTHE )KUBBIE OPTaHU3MBI;

— Oe3zonmacHoro oOpamieHuss ¢ TOPIYUMH U
TOKCUYHBIMH ~ BEIIECTBAMH U  JaOOpaTOPHBIM

000py/I0BaHKEM;

— TPUTOTOBJICHUS pPacTBOpPOB 3aJaHHON
KOHIICHTpAalMK B OBITY W Ha TPOU3BOJICTBE;
KPUTHUYCCKOU OIICHKH JI0OCTOBEPHOCTH

XUMHYECKOW MHGPOpMallUY, TOCTYNAIMen U3
Pa3HBIX UCTOYHHUKOB.

4.2.®0oH/1 OLIECHOYHBIX CPEACTB JIfl IPOBEICHUS TEKYIIero KOHTPOJIA U
NMPOMEKYTOYHOM aTTeCTAMU 00y4al0UIUXCS M0 JUCHHUILIHHE.
IToxka3aTeiu 1 KPUTEPUU OLCHUBAHUS KOMIIETEHIIMIA
[lokazaTenm W KpUTEPUM OLEHUBAHUS KOMIETEHUWWA OTPaKEHbl B KOMILIEKTE
KOHTPOJIbHO-0IIEHOUHBIX cpeacT. ([Ipumoxenue 1).

KoHTpo/bHbIE M TECTOBbIE 3a1aHUS
[lepedyeHb BOMPOCOB, KOHTPOJIBHBIE W TECTOBBIC 3aJlaHUs, HEOOXOIUMBIE MJIs
OLICHKU PE3yJbTAaTOB OOYyUYeHHUsS XapaKTepu3yIoImux (OPMHUPOBAHUE KOMIIECTCHIIMNA
MIPEJICTABJICHBI B KOMITJICKTE KOHTPOJIBHO-OIICHOYHBIX cpencTB. (IIpunoxenne 1)




MeTtoanyeckne MaTepuabl
Meronuueckue  MaTtepuainbl, ONPEIEISAIONIME  MPOLETYPHI OLICHUBaHUS
pe3ysibTaTOB  OOY4YEHHUS  XapakTepU3yIIIHX  (OPMUPOBAHHME  KOMIETEHIUI
MPEJICTABICHbBl B METOJWYECKUX PEKOMEHIAIMSIX IO BBIMOJHEHUIO MPAKTHUECKUX
pa6ot (ITpunoxxenue 2) u madoparopusix padot (IIpunoxenue 3).



