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PACCMOTPEHO HA 3ACEJAHUU
HukmoBoit komuccuu OO u CIL]
IIpencenarens

/ Mopo3osa 1O.B.
ITporokos Ne 10 ot 20 mas 2022

Cocrasutens: CopokoseroBa H.A., mpenogasatens [ BIIOY «Otpannenckuit HedTIHOM
TEXHUKYM»

CopepkaHue MporpaMMbl pealiu3yeTcs B TIPOLIECCE OCBOEHUS CTYACHTAMHU
OCHOBHOM  00pa3oBaTeIbHOM MpOrpaMMbl C  MOJIYYEHHEM CpPEIHEro  OOIIEro
obOpazoBaHusl, pazpabotanHoi B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC COO, a Takxke ¢
yaétom TpeboBanuit ®I'OC CIIO mo mpodeccun 08.01.14 MoHTaXHUK CaHUTAPHO-
TEXHUYECKUX, BEHTWISIIHOHHBIX CHCTEM B 000PYI0BaHHUS.



Pabouas nporpamma obiieo6pazoBarenbHOro yueonoro npeamera OVIIL09 Xumus

pa3paboTaHa B COOTBETCTBHHU C TPEOOBAHHUSIMHU:

(denepabHOTO TOCYIapCTBEHHOTO oOpasoBarensHOTO craHmapta (mamee — PI'OC)
cpeaHero o0IIero oopa3zoBaHus,

denepanbHOrO TOCYJApCTBEHHOTO CTaHAapTa CpeaHero mpo¢ecCHOHaIbLHOTO
obpazoBanus (nanee — CIIO) mo npodeccun 08.01.14 Monmasichux canumapHo-
MexXHUYeCcKUx, eHMUIAYUOHHBIX CUCTEM U 0O0PYO0BAHUSI.

PEKOMEHAIMSAMH TI0 OPTaHHW3allMU TOJYYCHHS CpeIHEro obmero oOpa3oBaHUS B
npenenax OCBOEHHUsI 00pa3oBaTENIbHBIX MPOrpPaMM CpPEAHEro MpodecCroHaTbLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3OBaHUSA C Y4eTOM TpeOOBaHHIA
denepanbHBIX TOCYJApPCTBEHHBIX OOPAa30BATENbHBIX CTAaHAAPTOB M MOJy4aeMOM
crnenuagbHOCTH uiu  npodeccun cpeaHero mnpodeccHoHanbHOro 00pa3oBaHMS
(mucbpmo JlemapTamMeHnTa rocy1apCTBEHHON MOJUTHKY B cepe MOATOTOBKH pabodmnx
nporpaMmbl  001Ie00pa3oBaTENbHOM  Yy4EeOHOW — NUCUMIUTUHBI — Xumusa s
npodeccuoHaNTbHBIX o0pa30BaTeNbHBIX OpraHu3aLNi, PEKOMEHI0BaHHOMN
@enepanbHbIM  T'OCYJAPCTBEHHBIM ABTOHOMHBIM  yupexacHueM «®DenepanbHbIin
UHCTUTYT pa3BUTHsl oOpazoBaHus» (maiee — DI'AY «DOHUPO») B KaudectBe
OpPUMEpPHOM  MporpamMMbl  JJIsl  pealu3allid  OCHOBHOM  MpoQecCHOHANbHOMN
obpazoBarenpHol mnporpammbel CIIO Ha 6aze OCHOBHOTO O0OIIEro 0Opa30BaHHS C
MOJIy4EHUEM CpPEeJIHEero olI1ero oopazoBanusi, mpoTokod Ne 3 ot «21» urons 2015r.,
peructpaiMoHHbii HoMep peneH3ur Ne 385 ot « 23 » wuwons 2015r. ®T'AY

«DUPO».
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1 MACHOPT PABOYEN TPOT'PAMMBI YYEFHOI'O ITIPEJIMETA
OVIL. 09 Xumusn
1.1 O01acTh NPpUMEHEHUS MPOrPaAMMBbI Y4eOHOI0 MpeaMeTa
[Iporpamma  yueGnoro mpeamera OVIL09 Xumus  ABISI€TCSs  4acThIO
o01eo0pazoBaTeNbHOTO 1MKIa oOpazoBatenbHOl mporpammbel  CIIO mporpamMmbl
MOJTOTOBKA KBaTU(PUIIMPOBAHHBIX pabounx, ciayxammx (ganee — [IIIKPC) mno
npodeccun cpeaHero mpodeccuoHaabHoro oo6pazoBanus: 08.01.14 Moumasichux

CAHUMAPHO-MEXHUYECKUX, 6EHMUJIAYUOHHRBIX cucmem u 060py006aﬂuﬂ.

1.2 Mecto yueoHoro npeamera B ctpykrype IHIIKPC
VY4eOHblil MpeAMeT SBISAETCA MPEAMETOM 0O0IIe00pa30BaTeIbHOr0 Y4eOHOTO
UKJIa B COOTBETCTBUU C mexHonro2udeckum TmpoduieM npodhecCuoHaIbLHOrO
oOpa3oBaHHs.

VYpoBeHb ocBoeHHs yueOHoro npeameta B coorBerctBun ¢ I'OC cpeanero oOuiero
00pa3oBaHUs OA308blll.

Peanuzamms comepaHus y4eOHOTO TIpeAMETa TPENroiaraeT CoONIOACHHUE
NPUHIMIA CTPOTrOM MPEEeMCTBEHHOCTH MO OTHOLIEHUIO K conepxkaHuio kypca OVII.09
Xumus Ha CTyIIEeHM OCHOBHOTI'O 00111er0 00pa3oBaHUsl.

B 1o xe Bpems yuebnnii mpeamer OVIL09 Xumus nns mpodeccHoHaTbHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii 001a/1aeT CaMOCTOSITEIbHOCTHIO U LIETbHOCTBIO.

Pabouas mporpamma yuebnoro npeamera OVII.09 Xumus uMeeT MEXIPEAMETHYIO
CBsI3b C 001IeoOpazoBaTeabHbIMU yueOHbIMU TipeameTamu OVII 10 @uzuxa, YI1.01
Oxonoeuss  moeco  kpas W TpodecCHOHANBHBIMM  Aucuuiuiniiamu  OI1.03
Inexkmpomexnuxa, OI1.09 Mamepuanosedenue.

N3yuenne yuebOHoro mnpeamera OVIL09 Xumus 3aBepiiaetcs MpPOMEKYTOYHOM
aTTecTaruei B gpopme oughgpepenyuposannoco 3auema B pamkax ocoenus [IITKPC na

0a3e OCHOBHOTO 00111ero 00pa3oBaHMUsL.

1.3 IliianupyemMblie pe3y/abTaThbl OCBOCHHUS Y4eOHOIr0 mpeaMera

[Inanupyemblie pe3ybTaTbl OCBOCHHS Y4EOHOTO MpeaMeTa:



JIUYHOCHHbBLE Pe3)IbIMaANbl:

YYBCTBO TOPJAOCTH M YB@KCHUS K HUCTOPUHM M JOCTHIKEHUSM OTCUYECTBEHHOMN
XUMUYECKON HAyKW; XUMUYECKA TPAMOTHOE TMOBEJAEHUE B MNPOeCcCHOHATHHON
JESTETPHOCTH W B OBITY TpU OOpalieHMH C XUMHUYECKUMH BEIECTBAMH,
MaTepHalaMH U MTPOIIECCaMHU;

TOTOBHOCTh K TMPOJOHKCHUIO O0O0pa30BaHWS ¥ TIOBBIMICHUS KBadu(UKAIMN B
n30paHHON MPOheCCHOHATBHOW MEATETbHOCTH U OOBEKTUBHOE OCO3HAHHWE POJIU
XUMHYECKUX KOMIIETEHIMI B 3TOM;

YMEHUE HWCIOJb30BaTh JOCTIDKEHUS COBPEMEHHOW XMMHYECKOWM HAyKH W
XUMUYECKUX TEXHOJIOTHH [IJI1 TOBBIIMICHUS COOCTBEHHOTO WHTEJUICKTYalbHOTO
pa3BUTHS B BEIOpaHHOH NIPO(eCcCHOHATBLHOM IeITeTbHOCTH;

MemanpeomemHsle Pe3yibmamal:

WCIIOJIb30BAaHUE PA3JIMYHBIX BHJIOB ITO3HABATCIIBHOW JCATCIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJbHBIX OIepanuii (MOCTAaHOBKM 3a1avd, (OpMYJIHpPOBAHUS THUIIOTE3,
aHanW3a W CHUHTE3a, CpaBHEHUsS, OO0OOIIEHUs, CHUCTEeMATH3alliU, BBISIBICHUS
MPUYMHHO-CJICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB, (POPMYyIMPOBAHUS BHIBOJIOB)
JUISI PEIICHUs] TIOCTABJIICHHOW 3aJa4d, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HabmroleHUs, HAYYHOTO DOKCIEPUMEHTA) I HW3Y4YEHUS pPa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB W TMPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOJIUMOCTH
CTaJIKUBAThCS B MpodecCHoHaNBHOM cepe;

MCIIOJIH30BAHUE PA3TUYHBIX UICTOUYHUKOB JIJISl TTOJTYYCHUSI XUMHUYECKOW HH(POPMAIIHAH,
YMCHHUE OIICHUTh €€ JOCTOBEPHOCTbH JIJIS JIOCTHIKCHHS XOPOIIMX pPE3yJIbTaTOB B
npodeccuoHanbHOU chepe;

npeomemHtble pe3yibmamal:

c(OPMHPOBAHHOCTh TMPEJCTABICHUNH O MECTe XHMHH B COBPEMEHHON Hay4HOH
KapTUHE MHpaA; TOHMMAHHE POJU XUMUH B (HOPMHUPOBAHMM Kpyrozopa u
(YHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JJISI PEIICHUSI MPAKTUYECKUX 3a/1a4;
BJIaJICHUE OCHOBOIIOJIATalONUMU XUMHUYCCKUMHU MTOHATUSIMH, TSCOPUSIMH, 3aKOHAMHU

¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHNE XMMUYCCKON TEPMHUHOJIOTHUEH 1

CHUMBOJIUKOM;



— BJIaACHUC OCHOBHBIMH MCTOAAMH HAYYHOTI'O ITIO3HAHUS, UCITIOJIb3YCMbBIMH B XUMHUU:

HaOJII0/ICHUEM, ONMCaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMeHHE 00padaThiBaTh,

00BACHSATH PE3YyJIbTAaThl IPOBCACHHLIX OIILITOB U JCJIATh BbIBO/JbI; TOTOBHOCTL U

CITOCOOHOCTh IMPUMCHATb MCTO/JbI IIO3HAHUWSA ITPHU PCIICHUHN ITPAKTUYICCKUX 3a1a,

- C(I)OpMPIpOBaHHOCTL YMCHHUS JaBaTb KOJHMYCCTBCHHLIC OICHKHU U IIPOU3BOJNUTH

pacyeTsl 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

— BJIAACHHUC IIPaBHUJIAMU TCXHUKH 0e30macHOCTH IIPpH UCIIOJIb30BAHNH XUMHUYCCKUX

BEIIIECTB;

- C(I)OpMPIpOBaHHOCTL COOCTBEHHOMU NO3MIMK II0 OTHOIICHUI K XUMHUYECKOMN

uH(pOpMaLnH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

OcBoenune coaepkanus yuyeOHoro mnpeamera OVIL09 Xumus obGecniedyuBaeT

dbopMUpoOBaHHE U Pa3BUTHE YHHMBEPCAJIbHBIX YyueOHBIX nedcTBuil (manee — YVY/I) B

KOHTEKCTE MPEEMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMITETEHITHIA.

Buabl yHuBepcajJbHbIX y4eOHbIX
AeficTBUI

O01mme koMneTeHNHA
(B coorBercTBHH ¢ PI'OC CIIO no npodeccun)

YVJ].01 JIugaocTHbBIC
(oOecreynBarOT IIEHHOCTHO-
CMBICJIOBYIO OPHUEHTAITUIO
00y4JarOIIUXCS ¥ OPUCHTAIUIO B
COIIMAIILHBIX POJISIX U
MEKJTMYHOCTHBIX OTHOIICHUSX).

OK 01. Beibupats criocoObl pemeHust 3a1aq
npodeCcCHOHATIBLHOM 1A TeNbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 03. IImaHupoBaTh M peaan30BbIBATh COOCTBEHHOE
npodeccuoHanbHOE U TMYHOCTHOE PAa3BUTHE;

OK 08. Ucnonp3oBath cpeacTa GU3NIECKON KyIbTYpPbI IS
COXpaHEHHUS U YKPEIUJICHHs 37J0POBbs B Ipoliecce
npodeCCHOHATBLHOMN IEATENFHOCTH U MOICP KaHUS
HEO0OXOAMMOT0 YPOBHS (DU3UYECKOM MOATOTOBICHHOCTH.

YVY]1.02 PerynstuBHbie
1esenoiaraHue, TNIAHUPOBAHUE,

MIPOTHO3UPOBAHUE, KOHTPOJIb
(KoppeKIus), caMOpETYJISIINs, OIEHKA
(oOecnieunBarOT OpPraHU3aInio
00ydJaronMMucs CBoe yueOHoM
JIeATEIbHOCTH)

OK 04. PaboTaTh B KOJIJICKTUBE U KOMaH[Ie, 3P PEKTUBHO
B3aUMO/ICMCTBOBATh C KOJUIEraMH, pyKOBOJCTBOM,
KJIMEHTaMU;

OK 05. OcymiectBiasTh yCTHYIO M MHUCBMEHHYIO
KOMMYHUKAllMI0 Ha TOCYJIAapCTBEHHOM s3blke Poccuiickon
denepanui ¢ y4eTOM OCOOCHHOCTEH COIMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTAa;

OK 09. Hcnonb3oBaTh uH(OpPMAIMOHHBIE TEXHOJOTHU B
npodeCCHOHATLHOMN IeATEILHOCTH.

YV .03 Ilo3HaBaTeabHbIe
(obGecneunBarOT UCCIEI0BATEIHCKYIO
KOMIIETEHTHOCTh, YMEHHUE paboTaTh C
nHpopmarmei).

OK 02. OcymiecTBisiTh MOUCK, aHAIU3 U HUHTEPIPETAIUIO
uHpopmanui, HEOOXOAWMMOW I BBIOJTHEHHUS 3aaad
PO eCCHOHAIBHON JIEATEIbHOCTH;

OK 10. Tlomb3oBaThest mpodhecCHOHATBHON TOKyMEHTAIUEH
Ha TOCYJJaPCTBEHHOM M MHOCTPAHHOM SI3bIKaX;

OK 11. UHcnomp3oBaTh 3HaHMS 1O  (UHAHCOBOH
rPaMOTHOCTH, TUTAHUPOBATH MPePUHIMATEIHCKYIO
JeSATEeILHOCTH B TpodeccoHaibHOM cdepe.

YV .04 KoMMyHUKATUBHBIE

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaHe, YPPEKTHBHO




Buabl yHuBepcaabHbIX y4eOHBIX O0nrue kKoMneTeHI NN

JaeiicTBUil (B coorBercTBHH ¢ PI'OC CIIO no npodeccun)
(oOecreunBarOT CONUATBHYIO B3aUMO/ICCTBOBATH C KOJUIETaMH, pyKOBOJCTBOM,
KOMIIETEHTHOCTh U Y4€T MO3ULUN KIIMEHTaMH.

JIpYTUX JIIOAEH, YMEHUE CYIIATh U OK 06. ITposiBATh rpak/1aHCKO-MATPUOTHUECKYIO TO3ULHUIO,
BCTYMAaTh B JHAJIOT, y4aCTBOBAThH B JEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHNE HA OCHOBE

KOJUIEKTUBHOM OOCYXXACHHH MPOOJIeM, | TPAIUIIMOHHBIX O0IIeUeI0BEYECKUX [IEHHOCTEH;
B3auMOJIecTBOBATh U coTpyaHnuarh | OK 07. ComeiicTBOBaTh COXpAHEHUIO OKPYKAOLIEH CPEIbI,
CO CBEPCTHUKAMHU U B3POCIBIMHU). pecypcocoepexeHnto, 3pPeKTUBHO IEHCTBOBATH B
Ype3BBIUANHBIX CUTYAIHSIX.

1.4 KosmnuecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHOI0 NpeaMeTa
MaxkcuManbHas yueOHast Harpy3ka oOydaromerocs 255 4acoB, B TOM UHCIIE:
- oOs3arenbHas ydeOHas Harpyska oOydarorerocs 240 4acos;

- caMmocTosTeNbHas paboTa oOydaromierocsi 15 4acos;

- KoHCyJpTanuu — 0 yacos.

B Tom uncie yacoB BapuaTUBHOM YacTH yueOHbIX 1IukI0B [/ITIKPC He

IPe1yCMOTPEHO.



2 COAEP) KAHME YYEBHOI'O TPEIMETA U TEMATHYECKOE

IINTAHUPOBAHHE

2.1 O6beM yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bup yueOHoit padoTbl

O0BbeM yacoB

MakcumajibHast ydeOHast HArpy3Ka (Bcero) 255
Oobs3aTesbHast yueOHasi Harpy3Ka (Bcero) 240
B TOM YHCIIE:

71a0opaTOpHBIE 3aHATHUS 108

IMPAKTUYCCKUEC 3aHATUA

KOHTPOJIbHBIE pabOTHI

He npedycmMompeHo

Kouncyapranun He npedycCMompeHo

CamocTrosiTesibHasi padoTa 00yyaromerocs 15

[TpomesxyTouHas arrectauus B popme oughgpepenyuposantozo
3ayema

[IpodunsHOEe M3yueHue ob6meoOpazoBaTenbHOrO0 yueOHoro mpeamera OVII.09

Xumus OCyIIECTBIISIETCS] YACTUYHBIM NEepepacipeieieHHeM YYeOHBIX 4acOoB U 0TOOpOM

TUIAKTUYECKUX €UHUIl B 3aBUCUMOCTU OT BXKHOCTH TeM s mnpodeccun 08.01.14

Monmaosicruk CAHUMAPHO-MEXHUYECKUX, 6EHMUJIAYUOHHRbIX cucmem u 060py00661H1/lﬂ.




2.2 TemaTuyeckuii IJIaH U copep:xanue yueoOHoro npeamera OYVIIL.09 Xumusn

HaumenoBanue Conep:xxanue y4e0OHOTro MaTepuaJia, JadopaTopHble U MPAKTHYECKUE 3AHATHS, O0bem yacos YpoBeHb
pa3esnoB M TeM caMoCTosITeIbHAs padoTa 00yyalmmxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHo) OCBOEHUS
BBenenue 2
Coaep:xaHue y4eOHOIro MaTepuaJia 2 2
1 HayuHble MeTO1bI MO3HAHUS BEIIECTB U XUMHYECKUX ABJICHUN. POJIb SKCIIEpUMEHTa U TEOPHUH B 1
xuMud. MojienupoBaHue XMMHUYECKUX MPOIECCOB.
JlabopaTopHble 3aHATHS He npedycMompeHo
IIpakTHYeckune 3aHATHS 1
1 BrinosiHeHME NpaKTUYECKUX 3aITaHUI
KonTpoabHblie padoThl He npeodycMompeHo
CamocTosiTesqbHas padoTa o0yyauerocs He npeodycMompeHo
Paznen 1 O0mas u Heoprauuyeckasi XuMmsi 102
Tema 1.1 Coaeprxanue yueOHOro MaTepuaa 9 2
OcHoBHBIE 1 OcHoBHbIe NOHATUS XUMHH. BemectBo. AToM. Mosekyna. XUMHUECKUN JIEMEHT. 6

MOHATHHA 3AaKOHBbI
XUMHUH

Annotponus. [IpocTeie u ciokHbIe BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKHE 3HAKU U (popMyibl. OTHOCUTEIbHBIE aTOMHAs! M MOJICKYJISPHAsI MAacChI.
KonnuecTBO BemiecTna.

2 OcHoBHbIe 3aKk0HBI XUMHH. CTEXHOMETpHS. 3aKOH COXPaHEHUS MacChl BELIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB MOJICKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJpo U CIEICTBUS U3
Hero. PacueTHble 3a1au Ha HAXO0XKJAEHUE OTHOCUTEIIbHOW MOJIEKYJISIPHOM MacCChl, ONPEIEIICHUE
MacCOBOM JOJIY XMMHYSCKHX 3JIEMEHTOB B CJIOJKHOM BEII[SCTBE.

JlabopaTopHble 3aHATHS

He npedycMompeHo

IIpakTnyeckue 3aHsATHS

1 Pemienue 3aau Ha onpeiesieHuEe Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa BEUIECTB.

2 Pemenue 3aga4 Ha BEIYMCIIEHUE OTHOCUTEIIBHON MOJIEKYJISIPHOM MAcCChl CII0KHBIX BEIIECTB.

3 Pemenune pacueTHbIX 3a/1a4 Ha ONPEACICHNE MACCOBOM JOJIM XUMUYECKHUX SJIEMEHTOB B
CIIOKHOM BCILIECTBE.

3

KoHTpoubHbIE padoThI

He npedycMompeHo

CamocrosiTeapHas padoTa o0yuyaromerocs

He npeodycMompeHo

10




Tema 1.2
[Hepuognuyeckui
3aKOH U
nepuoanvecKas
cucremMa
XUMHYECKHX
3JIeMEeHTOB
JI.A.MennesieeBa
U CTPOeHHe aToMa

Conep:xaHue yueOHOIro MaTepuaJia

1

Iepuonuveckuii 3axon J[.M.MennenaeeBa. Otkpoitue J[.M.MenneneeBbim [lepuoanueckoro
3akoHa. [lepuoamueckuii 3akoH B ¢popmynuposke J.M.Menneneesa. Ilepuogndeckast Tabnuia
XUMHYECKHX DJIEMEHTOB — rpaduueckoe oToOpakeHHe mepuoiudeckoro 3akoHa. CTpykTypa
NEPUOIMYECKOM TabIHUIIBI: TEPHOBI (Masble U O0NbIINE), TPYNIbI (TJIaBHAs U TOOOYHAs).

Crpoenue aroma u Ilepumonnyecknii 3akon [I.A. MenaeneeBa. ATOM—CII0KHasi 4acCTHUIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U ANIEKTPOHHAss oOonouka. M3ortombl. CTpoeHHE >IEKTPOHHBIX
000JIOYEK aTOMOB JJIEMEHTOB MajbIX MepuoaoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
000JI0YeK aTOMOB 3JEMEHTOB OOJBIINX TEPUOAOB (NMEPEXOMHBIX 3MeMeHTOB). [loHsTHEe 00
opouTansix. s-, p- U d-opOutamu. DJIEKTPOHHBIE KOH(PUTYpAIlMd aTOMOB XHUMHUYECKUX
3JIEMEHTOB.

CoBpemennas dopmynupoBka [lepuoanueckoro 3akona. 3nadeHue I[lepuoanyueckoro 3akoHa u
Ilepuoanueckoil cUCTEMBI XMMHUUYECKUX 3JIeMeHTOB J[.M.MeHneneesa Ui pasBUTHS HayKu U
MNOHUMAaHUS XUMUYECKON KapTUHBI MUPA.

JlabopaTopHble 3aHATHS

He npedycmMompeHo

IIpakTHYeckue 3aHATHS 2
1 Pemienue 3amau Ha omnpenesieHME CBOMCTB XMMHUYECKMX AJIEMEHTOB IO HMX PACIOJIOKEHUIO B
IICXD.
2 Pemenne 3a1a4d Ha cocTaBICHUE YJICKTPOHHBIX KOHPUTYpAIii aTOMOB XUMHUYECKHUX JIEMEHTOB.
KoHTpoubHbIE padoThI He npedycMompeHo

CamocrosiTesibHasi padoTa 00yyaromerocs

He npedycMompeHo

Tema 1.3
Crpoenue
BelllecTBa

Coaep:xaHue y4eOHOro MaTepuaJia

13

1

HNonnas xumuueckasi cBsizb. Katnonsl, ux obpazoBaHue U3 aTOMOB B pe3yJjibTaTe IMpoliecca
OKHCIICHHs. AHHOHBI, UX OOpa30BaHME W3 aTOMOB B pe3yibTaTe IpoIecca BOCCTAHOBJICHUS.
HNoHHast CBA3b Kak CBA3b MEXIYy KaTMOHAMM M AHMOHAMM 32 CYET 3JIEKTPOCTATHYECKOTO
nputsokeHus. Krnaccudukamuss MOHOB: IO COCTaBy, 3HAKYy 3apsia, HATWYHIO THUIPATHOMN
o6onouku. HMoHHBIE KpucTaummueckue pemerkd. CBOWCTBa BEMIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKOU PEHICTKH.

2 KoBanenTHasi xumuyeckasi cBsizb. Mexann3M 00pa3oBaHus KOBAJICHTHOM CBs3M(OOMEHHBIN 1
JOHOPHO-aKLENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBaNEHTHBIE MOMSIpHAs U HEMOJSIpHAs
cBs3u. KpaTHoCTh KOBasieHTHOM CBs3U. MoJeKyNIIpHbIE U aTOMHbIE KPUCTAINTNYECKUE PEIIETKH.
CBoliCcTBa BEMIECTB C MOJICKYJSIPHBIMHA M @TOMHBIMHU KPUCTAJUTMYECKUMU PEIIECTKAMHU.

3 Merajusinyeckas cBsi3b. Metajuinueckass KpUCTaUIMYECKas peleTKa U MeTATINYEeCKas,

6
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XuMHyeckas cBa3b. Pu3nueckre cBOMCTBA METAJLIOB.

4 ArperaTHble COCTOSIHHS BellleCTB M BOAOPOIHAs CBSA3b. TBepaoe, KHUIKOe U ra3000pa3Hoe
coctosHMs BenlecTB. [lepexos BemiecTBa U3 OAHOTO arperaTHOro COCTOSIHUS B APYTOE.
Bonopoanas cBsi3b.
5 Yucrtoblie BemecTBa U cMecu. [loHsTrue o cMecu BemecTB. [ OMOTe€HHbBIE U TETEPOTEHHBIE CMECH.
CocraB cMmeceili: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCoBasi J0JIsl IpUMeceil.
6 JAucnepcHblie cuctembl. [lonarue o qucnepcHoi cucteme. JlucnepcHas ¢aza u qucriepcuoHHAs
cpcaa. Knaccmbnxaunﬂ AUCTICPCHBIX CUCTCM. Iloustue o KOJUIOMAHBIX CUCTEMAX.
JlabopaTopHble 3aHATHS 5
1 JITI3 1 «Pacnan coeqMHEHUH ¢ MOHHOM XUMHUYECKOM CBSI3bIO MTPY PACTBOPEHHUH B BOJIEY.
2 JITI3 2 «MccnenqoBanue CBOMCTB METAILIIOBY.
3 JIII3 3 «M3y4yeHue nepexoja BEIIECTB U3 OJTHOTO arperaTHOr0 COCTOSIHUSA B IPYro€ Ha IpuMepe
BOJObBI».
4 JIT13 4 «CriocoObl pa3aeneHus: CMecei.
5 JIII3 5 «O3HaKOMIIEHHE C TUCTIEPCHBIMUA CUCTEMAMM.
IIpakTHYeckune 3aHATHS 2
1 Brinosnnenue 3aganuii no teMe «CTpOCHUE BEIIECTBA
2 [TpaBuiia 6e30macHOCTH NP paboTe C €IKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU
KoHTpoubHbIE padoThI He npedycMompeHo
CamocrosiTesibHasi padoTa 00yyaromerocs He npedycMompeHo

Tema 1.4

Boaa. PacTBopbl.

DJIeKTPOJIUTHYEC
Kasl JUCCOIUALMS

Conep:kanue y4eOHOro MaTepuasa

14

1

Boaa. PacTrBopsl. PacTBopenue. Bona kak pacrBopuresns. PacTBOpUMOCTB BELIECTB.
HaceimenHnele, HeHACBIICHHBIE, IEPECHIICHHBIE PACTBOPHIL. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KUJKOCTEH M TBEPBIX BELIECTB OT PA3IUYHBIX (haKTOPOB. MaccoBas A0
PacTBOPEHHOI'O BEILIECTBA.

8

DJIEKTPOJIMTHYECKAS TUCCONMALUS. DIEKTPOIUTHI U HEAIEKTPOUTHI. DIIEKTPOINTUYECKAs
aucconyanus. MexaHu3Mbl AEKTPOIUTUYECKON TMCCOLUALMN AJIS BEIECTB € Pa3IU4YHbIMU
TUIIAMU XUMUYECKOU CBSA3U. [ MApaTUpOBaHHBIE U HETUAPATHPOBAHHBIE HOHBL. CTENEeHb
EKTPOIUTHYECKON ucconuanuu. CHiibHbIE U c1a0ble 37eKTPOoInThl. OCHOBHBIE ITOJI0KEHUS
TEOPUH IEKTPOJUTHUECKON Arccorany. KucioTel, OCHOBaHMSI U COJIM KaK 3JIEKTPOJIMTHI.

JlaboparopHble 3aHATHSA

1

JITI3 6 «M3y4yeHue CBOMCTB KPUCTAJUIOTHAPATOB HA IPUMEpE Cyabdara Menamny.

2

JIII3 7 «PacTBOPUMOCTH BEUIECTB B 3aBUCHMOCTH OT Pa3IMYHBIX (DAaKTOPOBY.
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IIpakTHYecKHe 3aHATHSA 4
1 Pemienue 3aiad Ha onpeieieHre MacCOBOM JTOJIM PAaCTBOPEHHOI'O BEIIECTBA B PaCTBOPE
2 Pemenue 3agau Ha cocTaBIEHHE CXEM YPABHEHUM SJIEKTPOJIUTHUECKON TUCCOLUALIUN
3JIEKTPOJIUTOB.
3 [IpoBeneHNE XMMUYECKUX PEAKIUI B paCTBOPAX
4 [IpoBeneHNE XUMUYECKUX PEAKIUI IPU HATPEBAHUU
KoHTposbHbBIE padoThI He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4awuerocst

He npedycMompeHo

Tema 1.5
Kanaccuduxanus
HEOpraHUYecKuX
COeTHHEHUH H HUX
cBOMCTBa

Conep:kanue y4eOHOro MaTepuasa

16

1

Kucaorsl u ux cBoiicTBa. KHCI0TH Kak 3JIEKTPOIUTHI, UX KIacCU(DUKALKS 110 pa3THYHBIM
npusHaKaM. XMMHYECKHE CBOMCTBA KMCIIOT B CBETE TEOPUH DIIEKTPOJUTHUECKON TUCCOLUALINH.
OcoOeHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHON M a30THOM KUCIIOT C METAJJIAMH.
OcHOBHBIE CIOCOOBI MOTYYEHUS] KUCIIOTBHI.

OcHoBaHus U UX cBOMicTBAa. OCHOBAHUS KaK AJICKTPOIIUTHI, UX KJIACCU(DUKALINS 110 Pa3TUIHBIM
MpU3HaKaM. XMUMHUYECKHE CBONCTBAa OCHOBAHUI B CBETE TEOPUH DIICKTPOIUTHUECKOM
JUCCOUaln. Paznoxenne HCPaCTBOPHUMBIX B BOAC ocHoBaHuii. OCHOBHLIE CHOCO6BI MOJIYUYCHUA
OCHOBAaHUM.

Coun u ux cBoiicTBa. Conu Kak 1eKTpoauThl. Conu cpeiHne, KUCIIbIE 1 OCHOBHBIE.
XUMHYECKUE CBOMCTBA COJICH B CBETE TEOPUH ICKTPOIUTHICCKON aucconuanuu. CrocoOs
IIOJIY4EeHUS COJIeH. [ uaposns coslen.

Oxcuasbl 1 ux cBoiictBa. ConeoOpa3zyromue 1 Hecoieoopa3zyronue okcuabl. OCHOBHEBIE,
amM(OTepHbIEC U KUCIOTHBIE OKCUIbI. 3aBUCUMOCTh XapakTepa OKCUAA OT CTENIEHU OKHCIIECHUS
o0pa3yroniero ero Metayuia. XMMHYECKUE CBOMCTBA OKCUIOB. [loiydeHne oKCHIoB.

8

JlabopaTropHble 3aHATHSA

JIIT3 8 «McnplTaHue pacTBOPOB KUCIOT MHAMKATOpamMu. B3anmoneiicTBre KUCIOT ¢ OKCUIAAMM.

JII13 9 «M3yyeHue B3auMOACHCTBHS KUCJIOT C METAJUIAMM.

WIN|—

JIIT3 10 «McnbiTanue pacTBOPOB LIEN0YEH HHIUKAaTOpaMu. V3yueHne B3auMoaeCcTBUS
OCHOBAaHMH C KMCJIOTaMH, COJISIMU. Pa3io)keHue HepacTBOPUMBIX OCHOBAHUN.

A

JIII3 11 «M3yueHue 3amenieHust Meau skene3oM. M3zydueHne B3auMOJEeCTBHS COIEH ¢ COIIMUY.

)]

JITI3 12 «M3ydyenue ruaposnsa conei»

IIpa

KTHYCCKHE 3aHATHUSA

KauecTBEeHHBIN U KOJIMYECTBEHHBIN aHAJIN3 BEIIECTB

o=

OnpeneneHre XxapakTepa Cpeabl paCTBOPOB COJICH
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3

| Brimonnenue 3aganwmii no reme «Kiaccuduxaiys HEOpraHU4ecKnuxX CoeTMHEHU

KoHTpoubHbIE padoThI

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4yawuerocst

He npedycMompeHo

Tema 1.6 Conep:kanue y4eOHOro MaTepuasa 20
XuMH4ecKue 1 Knaccndpukanusa xumuuecKux peaknuii. Peakunu coequHeHus, pa3aoKeHus, 3aMeIeHus, 16
peakuun oOMeHa. Katanutnyeckue peakuuu. ObpaTumbie 1 HeOOpaTUMBbIe peakuu. ['oMOreHHbIe U
TeTepOreHHBIC PEAKIIUU. DK30TEPMUUECKUE U SJHIOTEPMHUYECKHE peakuu. TermioBoi 3 ekt
XUMHYECKUX peakiuid. TepMOXUMHYECKUE YPABHEHUS.
2 OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEN U OKUCICHHE. METO ] 3NIeKTPOHHOTO Oananca Jyis
COCTaBJICHUS] YPABHEHHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
4 Oo0patuMocTh XUMH4YecKHX peakuuid. OOpaTtumbie 1 HeOOpaTUMBbIE peaKuu. XUMUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.
JlabopaTopHble 3aHATHS 3
1 JIII3 13 «M3y4yeHune 3aBUCUMOCTH CKOPOCTH PEAKLIMM OT MPUPObI PEArUuPYIOIINX BEIIECTB U
KOHIICHTPALIUN.
2 JIII3 14 «M3y4yeHune 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT TEMIEPATypPhI».
3 JIII3 15 «M3y4yeHne 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT MOBEPXHOCTH COMPUKOCHOBEHUS
pearupyromux BeuecTBy.
IIpakTuyeckue 3aHATHS 1
1 CamocTtosTenpHas padoTa Mo COCTaBICHUIO YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOIOM 3JIEKTPOHHOTO OanaHca
KouTtpoJbHbie padoThI He npedycmMompeHo
CamocrosiTesibHas padoTa 00yyarwuerocs He npedycmMompeHo
Tema 1.7 Conep:kanue y4eOHOIro MaTepuasa 15
Meramnsl u 1 MeTtasibl. OCOOEHHOCTH CTPOSHUSI aTOMOB M KpUCTAIIOB. dH3nueckre CBOMCTBA METAIIIIOB. 12
HEMETAJLJIbI Knaccudukanus MeTasaioB 1o pa3inyHbIM NpU3HaKaM. XUMHUECKUE CBOICTBA METAILIOB.

DIIEKTPOXUMUYECKUI PSAJl HAPSHKEHUH METAIIIOB. MeTalmoTepMus.
O6u1me cnocoObl moyyeHust MetayuioB. [lonstue o metamutypruu. [lupomeramtyprus,
TUAPOMETAJLUTYPrus U 3JeKTpoMeTauryprusi. CIuiaBbl UepHbIE U IIBETHBIE.

Hemetamibl. OCOOEHHOCTH CTPOCHHS aTOMOB. HeMeTallmbl—IpocThie BEelIecTBa.
3aBUCUMOCTbH CBOMCTB raJIOT€HOB OT MX IMOJI0KEHUS B IEPUOANYECKON CUCTEME.
OKI/ICJ'II/ITCJ'IBHBIC U BOCCTAHOBUTCIIBHBIC CBOﬁCTBa HEMCTAJIJIOB B 3aBUCUMOCTHU OT UX
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| IIOJIOKEHUS B PALY IEKTPOOTPULIATEIIBHOCTH.

JlabopaTopHbIie 3aHATHSA 2
1 JIII3 Ne 16 «3ydyeHne B3aMMOJAEHCTBUS METAJUIOB C KUCIOTAaMHU U COJISIMI.
2 JIII3 Ne 17 «3ydyeHne peakiuy BHITECHEHUS aKTUBHBIM METAJIJIOM MEHEE aKTUBHOTO U3
pacTBOpa COJIMY.
IpakTHYecKne 3aHsITHS. 1

1 | Pemenne pacyeTHBIX 3a/1a4 Ha BBIXO MPOAYKTA PEAKITUU

KonTposibHbIe padoThI

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4awuerocst

He npedycMompeHo

Tema 1.8
XuUMHA B JKU3HA
o0miecTBa

Conep:kanue y4e0OHOIro MaTepuasa

4

1 XuMHA ¥ NPOU3BOACTBO. XUMHUYECKAs! IPOMBIILIIIEHHOCTh M XUMUYECKHE TEXHOJIOTUH. ChIpbe
JUIS XUMAYECKON TTPOMBIIICHHOCTH. BoJ1a B XUMHUYECKOW MPOMBIIUIEHHOCTH. DHEPTHS IS
XUMHUYECCKOT'O HpOI/IBBOI[CTBa. HaquHe HpI/IHI_[I/IHBI XUMHUYCCKOT'O HpOI/IBBO,Z[CTBa. 3aH_II/ITa
OKpY’KaloIel cpeibl U OXpaHa TpyJa MpH XUMHYECKOM MPOU3BoIcTBe. OCHOBHBIE CTaINH
XUMHUYECCKOT'O HpOI/IBBOI[CTBa. CpaBHeHI/Ie HpOI/I3BOI[CTBa aMMHaKa U Me€TaHoJia.

2 XuMHUA B CeJIbCKOM X03sliicTBe. XMMU3aIUs CEIbCKOT0 X035 MCTBA U €€ HAIlPaBIICHUS.
PacTeHus 1 mouBa, MOYBEHHBIH MOTIOMIAIOLINIA KOMIUIEKC. Y J00peHHs U UX KiaccuuKanus.
XUMUYECKUE CPEACTBA 3aIIUThI pacTeHUH. OTpHLATENbHbIE OCIEICTBUSA IPUMEHECHHUS
NECTULUAOB M 00ph0a ¢ HUMU. XHUMHU3AIHsI )KHBOTHOBOJICTBA.

3 XuMHs 1 IK0JI0THsl. XUMHUUYECKOE 3arpsi3HeHUE OKpyxatomei cpenbl. Oxpana rugapocdepsl OT
XUMHYECKOro 3arps3Henust. OXxpaHa MmoyBbl OT XMMUYECKOT0 3arpsi3HeHus. Oxpana aTMocdepsl
OT XUMHUECcKOro 3arps3HeHus. Oxpana (aopsl U ¢payHbl OT XMMHUYECKOTO 3arps3HEHHUS.
buorexnonorusa u reHHas HWHXXCHCPUS.

4 XuMuUA 1 MOBCETHEBHAS )KU3Hb YejioBeKa. J/lomalliHssg anTteka. Morolue U YuCTSIIHne
cpenctBa. CpencrBa 00pbhOBI ¢ OBITOBEIMU HacEKOMBIMU. CpeACcTBa JIMYHON THTUECHBI U
KOCMETUKU. XUMUS U NUIIA. MapKUPOBKHU YIaKOBOK IMUILEBBIX U THTUEHUYECKUX MMPOAYKTOB,
YMEHHME UX YUTATh. DKOJIOTUSI )KWJIMIIA. XUMHS U TCHETHUKA YEJIOBEKA.

JlabopaTopHble 3aHATHS

He npedycMompeHo

IIpakTuyeckue 3aHATHS

He npedycmMompeHo

KonTpoJuabHbie padoTsI

He npedycmMompeHo

CamocrosiTesibHasi paboTa 00y4almerocst

He npedycMompeHo

Pa3znesn 2 Opranuveckasi XMMHS

67
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Tema 2.1 Coaeprxanue yueOHOro MaTepuaia 10
OcHoOBHBIE 1 IIpeamer opranmyeckoit xumum. IIpupoaHbie, UCKYCCTBEHHBIE U CUHTETUYECKHE 5
NOHATHSA opranuueckue Bemiectsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.
OpraHn4ecKou BanenTHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHUSI ATOMOB B MOJIEKYJIBI IO
XHMHUH U TEOPHUA BaJICHTHOCTH.
CTPOEHUs 2 Teopus cTrpoennsi opranudeckux coenunennidi A.M.bytiaepoBa. OCHOBHBIE TOJIOKEHUS
OPraHMYecKux TEOPHH XMMHUYECKOT0o cTpoeHus. 3omepus 1 n3omMepsl. XUMU4yeckre (GopMyiIbl 1 MOAEITH
CoeAMHEeHU I MOJIEKYJI B OPraHMYECKON XUMHH.
3 Kaaccudukxanus oprannvyeckux BemecTs. Kiraccudukarys BemecTs N0 CTPOSHUIO
YIIEPOAHOTO CKeJIeTa U HaMMUUIo (PYyHKUIHOHANBHBIX Tpymi. ['omonoru u romosnorus. Hauana
HomeHknarypsl [lUPAC.
4 Knaccupukauus peakuuii B opranudeckoil xumuu. Peakinuu
IIPUCOEANHEHUS(TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPOTaJIOTeHUPOBAHUS, THAPATALIUN).
Peakuuu otmierienus (IeruapupoBaHus, JETUIPOraJOreHUPOBaHNUs, AETHAPATALIIH).
Peakuuu 3amenienus. Peakiuu nsomepuzanuu.
JlaboparopHble 3aHATHSA He npedycMompeHo
IIpakTHYecKHe 3aHATHSA 5
1 Pemienue 3a1a4 Ha cOCTaBlIEHHE XMMUYECKUX (POPMYII CTPOCHHUS OPTaHUUYECKUX COeTMHEHUN
110 Ha3BaHUIO
2 PemreHue 3a1a4d Ha onpeeraeHue TUIIOB XUMUYECKUX PEaKIUi.
3 Pemenue 3amayu Ha coctaBieHne GOPMYIT CTPYKTYPHBIX H30MEPOB OPTAaHNYECKUX COSTUHEHU.
4 Pemenue 3a1a4 Ha cocTaBieHre (POPMYII MPOCTPAHCTBEHHBIX H30MEPOB OPTraHUYECKUX
COCTUHEHU.
5 Beinonnenue 3aganuii no reme «T'eopust CTpoeHUsI OpraHUYECKUX COCTUHEHUI
KoHTpoJibHbIE paboThI He npedycMompeHo
CamocrosiTesibHasi padoTa 00y4yaruerocst He npedycMompeHo
Tema 2.2 Coaeprxanue yueOHOro MaTepuaa 20
Yraesogopoasi u | 1 AJIKaHbl. AJIKaHbI: TOMOJIOTHYECKHUM Psil, ©K30MEPHUS K HOMEHKJIATYpa aJKaHOB. XUMHUYECKHUE 13

UX NPUPOIHbIE
HCTOYHHUKH

CBOICTBa aJKaHOB (METaHa, TaHa): TOPEHHE, 3aMEIICHUE, PA3JIOKEHUE, IETUIPUPOBAHHE.
[IpumeHeHne aJikaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTWIEH,ETr0 NOIyYeHUE(IerHIPUPOBAaHUEM 3TaHa, IEMOJINMEpU3aluei
MTOJTMATUIICHA). | OMOJIOTHYECKUH Psiji, U30MEPHUsI, HOMEHKIIaTypa aJJKeHOB. XHUMHYECKHE
CBOWCTBA 3THJIEHA: TOPEHHE, KAUeCTBEHHbIE peakIny (o0eclBeuyrBaHne OPOMHON BOJIBI U
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pacTBOpa epMaHraHara Kajius), Tuaparanus, nonumepusanus. [Ipumenenue stuieHa Ha
OCHOBE CBOWCTB.

Juenbl ¥ Kaydyku. [oHsATHE O TMEHAX KaK YIVIEBOJOPOJAAX C ABYMs IBOMHBIMU CBA3SIMH.
CornpsikeHHBIE TUEHBI. XMMUYECKHUE CBOMCTBA OyTaauneHa-1,3 u u3omnpena: o0ecIiBeYnBaHNE
OpOMHOI1 BO/IBI ¥ IOJMMEpH3alMs B Kaydyyku. HaTypanbHbIi 1 CHHTETHUECKUE KayTyKH.
Pesuna.

AJIKUHBL AneTiieH. XMMHYeCKHe CBOICTBA alleTUJICHA: TOpeHue, 00ecIiBeUnBaHnEe OPOMHON
BOJIbI, IPUCOEIMHEHUI XJI0POBOAOPO/Ia U rupatanus. [[pumeneHue aleTuieHa Ha OCHOBE
CBOMCTB. MexKiaccoBast H30MEpHsl C AJIKAJUCHAMMU.

Apenbl. benson. Xumuueckue cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIUH
3aMelIeHusi(raloreHupoBanne, HuUTpoBanue). [Ipumenenue 6eH3071a HA OCHOBE CBOWCTB.

6

IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB. [[prpoaHbIil ra3: cocTaB, TPUMEHEHUE B KAUECTBE
torunBa. Hedte. Cocta u nepepabotka HedTu. [leperonka nedtu. HedrenpomykTsl.

JlabopaTopHble 3aHATHS 4
1 JIIT3 18 «IIpoBeneHne KaYECTBEHHOM peakIlMy Ha HEMPEIEIbHBIE YIIIEBOAOPOIbI».

2 JIII3 19 «Ilony4yeHue aneTuieHa U JOKa3aTeIbCTBO €r0 HEMPEIEIbHBIX CBOMCTBY.

3 JIII3 20 «3yueHne cBOiCTB HEPTHU U HEPTEIPOTYKTOBY.

4 JIII3 21 «3y4yeHne CBOMCTB KayqyKOBY.

IIpakTHyeckue 3aHATHSA 3

1

Pemenue 3a1a4y Ha cocTaBlieHUE XUMUYECKUX (POPMYIT MEKKIIACCOBBIX H30MEPOB.

2

IIpaxkTrueckoe 3ansatue llosydeHue u CBOWCTBA YTHICHA

3

Brinosinenue 3aganuii o TeMe «Y rieBogopOIb»

KoHTpoJsbHbIe padoThI

He npedycMompeHo

CamocrosiTesibHasi padoTa 00yyaromerocs

He npedycMompeHo

Tema 2.3
Kucaopoaconepax
amue
opraHuyeckKue
coeTHHEHHS

Coaep:xaHue y4eOHOIro MaTepuaJia

18

1

Cnuprsl [lonydenue sTaHona OpokeHHEM TIIIOKO3bI U THApATalMel STUIeHa.
I'mapokcorpynna kak ¢pyHKIMoHaNbHas. [ToHATHE O MpeneabHBIX OJHOATOMHBIX CIUPTaX.
XUMHUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHE C HATpreM, 00pa30BaHUE MPOCTHIX U
CJIO’KHBIX 3(pUpOB, OKHUCIIEHUE B abaerul. [IppuMeHeHne 3TaHoNa Ha OCHOBE CBOMCTB.
AJIKOTrOoNM3M, €ro MOCJIEACTBUS I OpraHU3Ma YelIOBeKa U IIPENyNpPEkICHUE.

I'muuepyH Kak NpecTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHBIE cIUPTHL. [IpuMenenue rinnepuHa.

deno. . Ouznyueckre U XUMUYECKHE CBOMCTBA (eHo1a. B3anMHOe BIMsIHUE aTOMOB B

9
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MoJIeKyJe (peHosa: B3auMoIecTBUE C THIPOKCUIOM HATPHSI U @30THOW KUCIOTOH.
[TpumeHeHue ¢peHoaa Ha OCHOBE CBOMCTB.

Auabaeruabl. [Torstue 00 anpaerugax. AnpIeruaHas rpymnmna Kak GyHKIIMOHAIbHAs.
dopmanbJerul ¥ ero CBOMCTBA: OKUCIIEHNE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE B
COOTBGTCTBYIOH_II/Iﬁ CIIUPT. HOJIY‘-ICHI/IC ATBACTUAOB OKHUCIICHUEM COOTBCTCTBYIOIUX CITUPTOB.
[Tpumenenne popmabaeruia Ha OCHOBE €r0 CBOMCTB.

KapO6onoBbie kucaorsl. [lonstue o kapOoHOBBIX KucioTax. KapOokcuipHas rpynmnakak
¢byHKIKMOHANIBHASL. ['OMOnOrnyeckuii psit NpeaeabHbIX 0THOOCHOBHBIX KApOOHOBBIX KHCIIOT.
[Tony4yenue kapOOHOBBIX KHCIOT OKHCICHUEM allbJACTHI0B. XUMUYECKUE CBOMCTBA YKCYCHON
KHCJIOTBI: O0IIME CBOMCTBA ¢ MUHEPATIBHBIMHU KUCIOTaMHU U PEAKLIUA dTepUPUKALINAN.
IIpuMeHeHHne yKCYCHOM KUCIIOTBI HA OCHOBE CBOMCTB. BBICIINE JKUPHBIE KUCIOTHI HA IIPUMEPE
MAJIbMUTUHOBOU U CTE€APUHOBOM.

Cao:xnble 3¢upbl 1 kupbl. [lonydeHue cnoxHbIX 3QUPOB peakuei ITepupuKaIH.
CroxHble 3¢upsl B IPUPOJIE, X 3HaUeHHE. [IpuMeHeHne cioxkHbIX 3(UPOB Ha OCHOBE
CBOMCTB.

Kupsi kak crnoxxkabie a3¢upsl. Kitaccudukanms sxupoB. XUMHUYECKHE CBOWCTBA KUPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB. [IpMEeHEHNE )KUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIEBObI, UX KIAcCU(DHUKAINA: MOHOCAXapUIbI(TII0K03a,hpYKTO3a), IHCcaxapu bl
(caxapo3za) ¥ noarcaxapubl (Kpaxmail U LeJUIII03a).

['mrox03a — BemecTBO ¢ IBOMCTBEHHOU (PYHKITUEH — albJACTUIOCTUPT. XUMHUECKHE CBOMCTRA
TJIFOKO3BI: OKUCJICHHE B TNIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBIICHUE B COPOUT, CITUPTOBOE
opoxenue. [IpuMeHeHnE TIIIOKO3bI HA OCHOBE CBOMCTB.

3HaueHue YIrIIeBOJOB B XKUBOU MPUPOJIE U KU3HU UenoBeka. [IoHsATHE 0 peakiusix
MOJINKOHJICHCAIIMY U THPOJIN3a Ha MPUMepPe B3aUMONPEBPAICHHI: TITI0K03a <> MOoJUcaxapu

JlabopaTopHble 3aHATHS

1

JIIT3 22 «M3y4yeHre CBOMCTB ATaHOJIa KaK PACTBOPUTEIIS».

2

JIII3 23 «IIpoBeneHNne KaueCTBEHHOW peaKMy Ha OAHOATOMHBIE CIIUPTHI C OKCUJIOM MEJIN.

3

JIIT3 24 «IIpoBeaeHNnE KaUECTBEHHOW pEaKIMy HA MHOTOATOMHBIE CIIUPTHI C THAPOOKCUAOM
MEN».

JIII3 25 «IIpoBeneHne peakinu «cepeOpssHOTO 3epKaIay.

JIT13 26 «3ydenne KUCIOTHBIX CBOMCTB KAPOOHOBBIX KHUCIIOT)

JIII3 27 «/lokazarenbCTBO HEMPENEIBHOIO XapaKTepa paCTUTEIbHBIX )KHPOBY

N[N ||

JIIT3 28 «M3yyeHrne XUMIUYEeCKHX CBOMCTB IJTI0K03bl. KauecTBEHHAs peakiysi Ha Kpaxmai
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IIpakTHYecKHe 3aHATHSA

1 [TpaxTrueckoe 3ansTue « [loaydyeHne u CBOMCTBA CIIOKHBIX A(DUPOBY

2 Brinonnenue 3aganuit no reme «Kuciopogoconepxaniyie OpraHMuecKue COeIMHEHUS

KonTposibHbIe padoThI

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4yawuerocst

He npedycMompeHo

Tema 2.4
A3oTocoaep:xanue
opraHuyeckKue
coeIMHEHUsI.
IMoammepbI

Conep:kanue y4eOHOro MaTepuasa 19
1 AMmunbl. [Tonarue 06 amuHax. Anudarryeckre aMUHbI, UX KJIacCH(PHKaLKs ¥ HOMEHKIIATypa. 14
AHWJIMH KaK opraHudeckoe ocHoBanwue. [lomyuenne anunmHa u3 HUTpooeH3ona. [Ipumenenue
AHWJIMHA HAa OCHOBE CBONCTB.
2 AMMHOKHCJIO0TBL. AMUHOKHUCIIOTHI Kak aMpoTepHble TU(YHKINOHATBHBIC OPraHMYECKUe
coequHEHHI. XUMHUYECKIE CBOMCTBA aMHHOKHCIIOT: B3aNMOJICHCTBHE C IMICI0YaMHu,
KHUCJIOTaMHU U JIPYT € APYroM (peakiust nmoiukoHaeHcauun). [lentuanas cBs3p u
nonunenTtuasl. [ IpuMeHeHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.
3 Beaxu. [lepBuunasi, BropuuHasi, TpETUYHASL CTPYKTYPbI O€IKOB. XUMUYECKHE CBOWCTBA
OeNKoB: TOpeHue, JeHaTypalus, THAPOIIU3, IIBETHbIE peakiuu. buonornueckue GpyHkunm
OEJIKOB.
4 IMonumepsl .benku u monucaxapuabl Kak OMOMIOJTMMEDHI.
5 ILnacTmaccesl. [lonydeHne MoaMMepoOB peakue MOJIUMEpU3alu U MOJIUKOHICHCALUH.
TepmorutacTuyHbIE U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpeacraBureny miactmace
6 BoJiokna, nx kiaaccupukanms. [lonydenne BonokoH. OTaenbHbIE TPEACTABUTENN
XUMHUYECKHUX BOJIOKOH.
JlabopaTopHble 3aHATHS 1
1 | JIT13 29 «IIpoBeneHre KaueCTBEHHBIX PEAKIIU Ha OCITKI
IIpakTHYecKHe 3aHATHS 4
1 Pemienue 3a1a4 Ha COCTAaBJICHHE CXEM OEIKOBBIX MOJICKYJI.
2 Pemenue 3ana4 Ha coctaBiienne GopMys1 HOJUMEPOB PEAKIIUSIMU NOJUMEPU3ALUN
3 Pemienue 3a1a4 Ha cocTaBiieHHE (HOPMYJ MTOJIMMEPOB PEAKITUSIMH MTOJIMKOH ICHCALINH.
4 M3ydeHue CBOMCTB MIacTMAacC U BOJIOKOH

KonTpoJsbHbie padoTsl

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4yaluerocst

He npedycMompeHo

MakcumajibHasi yueOHasi HArpy3Ka 255
Oo0s3aTeqibHas yueOHasi HArpPy3Ka 240
CamocTrosiTesbHasi padora 15
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2.3 Conep:kanue npopuIbHON COCTABJAIOIEN

st npodeccun 08.01.14 Monmasicnux CAHUMAPHO-MEXHUUECKUX,
BEHMUIAYUOHHBIX — cucmem U 000pyoosanusi  NPodUIbHAS  COCTaBJISIOIIAS
obmeobpaszoBarensHOro yueoHoro mpeamera OVIL09 Xumus peanmmusyercs 3a CU€T
YBEIMYCHUS TUIyOMHBI (OPMUPOBAHUS CHUCTEMBl YYEOHBIX  3aJaHUN  TaKHUX
TUAAKTUYECKUX EAMHUI] TEeM TMpPOrpaMMbl: CTPOCHHME aToOMa, OJJIEKTPOIUTHYECKas
JTUCCONMAIINS, DJICKTPOJN3, CBOWCTBA METAJLIOB, BXO/SIIUX B TpoduiibHOE
cozepxkanue. 1o obecreunBaeT 3PGEeKTUBHOE OCYLIECTBIECHUE BHIOPAHHBIX IIEJIEBBIX
YCTAaHOBOK, OOOTalieHne pa3audHbiX (OopM ydeOHOM JesATeNhbHOCTH 3a CUéT
COTJIaCOBaHUSI C BEIYIIMMH JESITCIbHOCTHBIMH XapaKTEPUCTUKAMHU BBIOpAHHOM
npodeccum.

[Ipodunpuas cocrapnstomas yueonoro npeamera OVIL09 Xumusa nns npodeccun
08.01.14 MonmasxcHux caHumMapHo-mexHUYeCcKux, GeHMUIAYUOHHbIX CUucmem U
000pyoosanusi peanu3yeTcss 3a CUET HUCIHOJIb30BAHUS MEXIPEIMETHBIX CBs3ed C
yuebHpiMu Tipenmetramu  OVIL 10 Qusuka, V/II.01 Oronocuss moezo kpas n
npodeccuoHaIbHBIMU NUCIUATUIMHAMHA Ol1.03 AnekmpomexHuka, OlI1.09
Mamepuanogedenue 3a CcueT YCWIEHHS M PACIIUPEHUS MPUKIATHOTO XapakTepa
M3Y4YCHUSI XMMHH, a TaKXKe 3a CUET NMPEUMYIIECTBEHHOW OpPWEHTAllMd Ha HAYYHBINA
CTWJIb TO3HABATEJIbHOM MESITEIbBHOCTH C Y4E€TOM TEXHOJOTUYECKOro mpodus
BBIOpaHHOU TIpodeccum.

[IpodunbHas HaIpPaBIEHHOCTh OCYILIECTBISECTCA TAKXKE MyTEM YBEJIMYEHHUS J1OJIU
pasTUYHBIX (OPM TBOPUECKOU PabOTHI (TOATOTOBKHU M 3alIUTHI pedepaToB, TOKIAI0B),
PACKPBIBAIOIINX BAXXHOCTh M 3HAYMMOCTh Oy MyIien mpodeccuu.

TemaTuyeckuil KOHTPOJIb 3HAHUN OOYYAIOLIMXCS OCYIIECTBISETCA MPOBEICHUEM
NpaKmuyecKux pabom.

[IpoMexyTOUHBIH KOHTPOJbL MPOBOAUTCS B (opMme oOuppepenyuposarnnoco

sauemad.

20



HaumeHoBaHue pa3jiesioB u
TeM

JIngakTHYecKue eTHHUIbI

OcHogHble NOHAMUS U
3dKOHblL XUMUU

AnnorpomnHbie MOAUGUKAIIMK yriiepoaa (aamas, rpaduT), KHCIopoaa
(xuciopo, 030H), oyioBa (cepoe u 6enoe onoBo). [lonarue o
XUMHAYECKON TEXHOJIOTHH, ONOTEXHOJIOTUU M HAHOTEXHOJIOTHH.

Ilepuoouueckuii 3aKon u
Ilepuoouueckas cucmema
XUMUYECKUX 2TIeMEHMO8
J.U.Menoeneesa u cmpoenue
amoma

Pa,Z[I/IoaKTI/IBHOCTB. Hcmons3oBanue PAaAOAKTUBHBIX U30TOIIOB B
TEXHUYCCKUX LICIIAX. Pentrenosckoe HN3TY4YCHUC U €0 UCII0JIb30BaHUC B
TCEXHUKE U MCAUITUHE. MO,Z[G.HI/IpOBaHI/Ie KakK MCTO/ NPOTHO3UPOBAHUA
CUTyalliu Ha IMPOU3BOACTBC.

CmpoeHue eeuecmea

[TonsipHOCTH CBSI3M W MONSPHOCTH MOJIEKYIbl. KonaeHcamus. TekydecTs.
Bosronka. Kpucrammzanus. Cyonumanus u aecyonumanus. AHOMaIHH
(hU3UYECKUX CBOMCTB BOABL. JKuakue kpucTtaiabl. MUHEpaibl U TOPHBIC
MOPOJIbI KaK MPUPOJHBIE CMECH. DMYIBCUH U CYCIICH3UH. 3011 (B TOM
yucie adpo3osn) u renu. Koarymsinus. Cunepesuc.

Booa. Pacmesopvul.

PacTtBOpenue kak (pu3nKo-xumuueckuii nporecc. TemoBbie 3¢ HexTo

dnekmpoaumuyeckas pu pactBopenuu. Kpucramtornaparel. Pemenue 3anaq Ha MaccoByIO

ouccoyuayus JIOJII0 paCTBOPEHHOT0 BenlecTBa. IIpu-MeHeHne BOIBI B TEXHUYECKUX
nessx. XKecTkocTh BOJbl M clIOCOOBI €e ycTpaHeHHs. MuHepalibHble BOJIbI

Knaccughuxkayus [TpaBuia pa3daBieHus CEpHOM KUCIOTHL. Vcmonp30BaHne CepHON

HeOp2aHUYecKUx coOeOuHeHull
U ux ceoucmea

KHCIIOTHI B IPOMBILUIEHHOCTH. EIKue 11eno4n, ux UCroib30BaHuE B
MPOMBIIIJICHHOCTH. T'amenast u HerameHast HU3BCCTh, UX MPUMCHCHUC B
ctpoutenscTBe. ['unc u anedactp, runcoBanue. [lorstue o pH
pactBopa. KucnorHas, menoynasi, HelTpajibHasi Cpejla paCTBOPOB.

Xumuueckue peaxkyuu

[TonsaTue 06 3mekTpoan3e. DASKTPOIU3 PACIUIABOB. DIIEKTPOIIN3
PacTBOPOB. DIEKTPOIUTHUECKOE TIoJyueHue anoMunus. [IpakTuueckoe
MpUMEHEHHE eKTponn3a. ['anpBanomiactTuka. ['agpBaHocTerus.
Pa¢puHnpoBaHue IIBETHBIX METAJIOB.

Karanus. 'oMoreHHbIe U TeTeporeHHbie  KaTaau3aTopbl. [[poMOTOpBL.
Karanutuaeckue siipl. THruOUTOpHI.

ITpon3BoICTBO aMMHUaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHIUIIBI.

Memannwvi u Hememainwi

Koppo3ns MeTanoB: XuMudeckasi 1 3JI€KTPOXUMHUYECKast. 3aBUCUMOCTh
CKOpPOCTH KOPPO3UH OT YCIOBHA OKpy»Katomien cpezpl. Kiaccuduxanms
KOPPO3MH METAJUIOB 10 pa3IMYHbIM Npu3HakaM. CriocoOb! 3aIUThI
METaJUIOB OT KOPPO3HH.

[Ipon3BOACTBO UyryHa v CTaJIH.

[Tony4yenue HeMeTaIIOB (HPPAKIIOHHOMN MEPETOHKOMN JKUKOTO BO3AYyXa U
JJEKTPOJIA30M PACTBOPOB MJIM PACIUIABOB MIEKTPOJIATOB.

CunukaTHasi IpOMBIIUIEHHOCTb. [Ipon3BOICTBO CEpHONM KUCIIOTBHI.

OcHoenvle nonsmus
OpP2aHUYeCKOU XUMUU U
meopusi CmpoeHus.
Op2AHUYeCKUX COeOUHEHUL

[TonsiTue o cyocTpare u peareHTe. Peakiiuu OKUCICHUS U
BOCCTAHOBJICHHS OpraHn4decKux BemiecTB. CpaBHEHHE KIIACCU(DUKALIUN
COCTMHEHHH M KIacCU(UKAIIMU PEAKITUH B HEOPTaHUYECKON U
OPraHNu4eCKOr XUMHH.

YVenesooopoowt u ux
npUpPoOHblE UCTOYHUKU

[TpaBuno B.B.MapkoBuukoBa. Knaccudukanus v Ha3HaUCHHE
kayuykoB. Kinaccugukanus u HazHaueHue pe3ut. Bynkannzanus
Kay4yKa.

[Tony4yeHue aneTuieHa MUPOIU3OM METaHA M KApOUTHBIM CIIOCOOOM.
Peakuus nonuMepusanuy BUHWIXIOpUAA. [[oTMBUHMIXIIOPUI U €T0
npuMeHeHue. Tpumepusanus aneTuieHa B OCH3011.

ITonsaTue 06 sxcTpakuuu. BoccranoBieHne HUTPOOEH30J1a B AHUJIMH.
I'omonoruyeckuii psan aperos. Tomyous. HurpoBanue Tosryosna. Tporui.
OcCHOBHBIE HaNlpaBJICH!Us IPOMBIIIUIEHHON NIepepadOTKU MPUPOAHOTO
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ra3a. [lonyTHbiii HeTsIHOM ra3, ero nepepadoTka.

[Tporecchl MpOMBILIIEHHON MepepaboTKu HeTH: KPEKHHT, pUPOPMHHT.
OxTaHOBOE YHCIIO OCH3MHOB U IIETAHOBOE YHCIIO AU3EIBHOTO TOIUIMBA.
Kokcoxummuueckoe Npou3BOJICTBO M €0 IPOIYKIIHSL.

Kucnopoocooepoicawue
opeanuyeckue coeOuHeHus:

MeTunoBsIi CIUPT U €r0 UCIOJIB30BAaHUE B KAYECTBE XUMHUYECKOTO
CBIpbsi. TOKCHYHOCTH METaHOJIA U TIPaBHJIa TEXHUKH 0€30MacHOCTH MPH
paboTe ¢ HUM. DTUJICHIJIMKOJIb ¥ €ro puMeHeHe. TOKCHYHOCTh
STUJICHIJIMKOJIS U TIPAaBUIIa TEXHUKU 0€30IacCHOCTH NP paboTe ¢ HUM.
[Tonyuenue deHona n3 NPOAYKTOB KOKCOXMMHUUYECKOTO MPOU3BOACTBA U
u3 6ensona. [lonukonaencamus Gopmanbaeruaa ¢ GeHonIoM B
benonopopmanbIeruinyo cMoiy. Auetanpaeru. [lonsartue o ketoHax
Ha npuMepe aneroHa. [I[pumeHeHne aleToHa B TEXHUKE U
MIPOMBIIIIIIEHHOCTH.

MHuoroo6pasue kKapOOHOBBIX KHCIOT (IIaBENEBOM KUCIOTHI KaKk
JIBYXOCHOBHOM, aKpHUJIOBOM KUCJIOTHI KaK HEMPeIeIbHOM, OEH30MHON
KHMCJIOTBI KaK apOMaTH4YECKOMN).

[TnenxoobOpa3yromye Macia. 3aMeHa JKUPOB B TEXHUKE HEMHUILIEBBIM
celpbeM. CUHTETHUUYECKHE MOIOIIIUE CPEJICTBA.

MomnouHokuca0€e OpokeHre ToKo3bl. KncioMonouHble MPOTyKTHI.
CunocoBanue kopMoB. HurpoBanue nemnoiossl. [Tupokcunus.

Aszomcoodepocauue
opeaHudecKue coeOUHeHUsl.
Tonumepwi

AMUHOKanpoHoBas Kucinora. KanpoH kak mpencTaBuTeNb MOJIHMAMUATHBIX
BOJIOKOH. Vcrionib30BaHme THpoIn3a OETKOB B IPOMBIIUIEHHOCTH.
[TonuBuHUIXIIOpH A, TOUTETPAGTOPITHIICH (TE(DIIOH).
®denonodopmanbaerusbie miacrMaccsl. Lemrynonn. [IpoMeinuienHoe
ITPOU3BOJICTBO XUMUYECKHX BOJIOKOH.
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3 YCJIOBUS PEAJIM3AIIUUA ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeOoBanuss K  MHHHMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY

o0ecnmeYeHNIo

Peanuzamus pabodeit mporpammbl yueOHoro mpeamera OVIL09 Xumus Tpedyer

HaIM4us yueOHOro kabuHeTta Xumusl.

O6opynoBaHue yueOHOTO KabMHeTa:

MOCAI0YHBIE MECTA M0 KOJIMYECTBY 00yJarONTUXCs;

pabodee MecTo MpernoJaBaTelis;

KOMIUIEKT Y4€OHO-HATIISITHBIX TOCOOUN « XUMUS»;

KOMIUJIEKT TUCKOB ¢ 00YYaIONMMU U KOHTPOJIUPYIOIUMHE MPOTPAMMaMH,
MpEe3eHTAlUY TI0 TeMaM Kypca

Texuuueckue cpeacTBa 00yYeHHUS:

KOMIIBIOTEP C JIMICH3MOHHBIM ITPOIPaMMHBIM oOecrneueHueM 1

MYJIbTUMEIUATIPOEKTOP.

3.2 UndopMmannonHoe odecnevyeHne o0yueHust
OcCHOBHbIC HCTOYHUKH:
Jliis npenoaaBaresien
[Mabpuensn O.C., JIbicoBa I'.I'. Xumusi: kHura ajist npenojaBatesis: yued.-MeToI.
nmocobue. — M., 2020.
[Nabpuensn O.C. u ap. Xumus 115 npodeccuit U crnenuaibHOCTENH TEXHUYECKOTO
npodums (3JEKTPOHHOE MPHUIIOKEHHUE).
Jis1 00y4arommxcs
['abpuensu O.C., OctpoymoB WN.I. Xumus mnsg npodeccuii u crienaibHOCTEN
TEXHUYECKOro mpodwis: y4eOHMK I8 CTyd. YUYPESXKICHHHA  CPEITHETO
npod.obpazoBanus. — M., 2020.
["a6puensn O.C., OctpoymoB N.I'., Cnaakos C.A., lopodeera H.M. [Ipakrukym:
yaeOHOe mocoOue sl CTYICHTOB YUPEXKICHUM CpeaHero npod. oopa3oBaHusI. —

M., 2020.
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10.

11.

I'abpuensa O.C., OctpoymoB W.I., CnankoB C.A. Xumus: mnocobdbue ms
noarotoBku k EI'D: ydyeOHoe mocoOue sl CTYyIEHTOB YUPEXKICHUN CPEIHEro
npod.obpazoBanus. — M., 2019.

INa6puensa O.C., JIvicoBa I.I. Xumus. TecTsl, 3aga4uu 1 yripaxHeHUs: yaeOHOE
nmocobwue JJIs1 CTYIEHTOB YUpEeXKACHHUM cpeaHero npod. oopazoBanus. — M.,
2019.

Epoxun F0.M., KoBanesa 1.b. Xumus ny1s mpodeccuii v cienuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Npoduiieii: yueOHUK JIJIsl CTYJIEHTOB
yupexaeHui cpeanero mpod. oopazosanus. — M., 2020.

Epoxun FO.M. Xumust: 3agaun u ynpaxHeHus: yaeOHOe mocobue sl CTyACHTOB
yupexJIeHu cpennero npod. oopazosanus. — M., 2019.

Epoxun FO.M .CO0pHHK TECTOBBIX 3aJaHUl IO XUMUU: YIeOHOEe Tocodue s
CTYICHTOB yUpexJaeHu cpeanero mpod. oopazoanus. — M., 2019.

Epoxun F0.M., Kopanera 1.b. Xumus a5 mpodeccuii U cnenuaibHOCTER
TEXHUYECKOTO MPOoduIsi. DNEKTPOHHBIN y4eOHO-METOIUYECKUI KOMIUIEKC. —M.,
2019

Cnanxos C. A., Octpoymos W.I"., I'abpuensu O.C., JIykpstHoBa H.H. Xumust nist
npodeccuiin CnerralbHOCTEN TEXHUUECKOTO NMPOPHIIA. DIEKTPOHHOE
NPUIOKEHUE (IIEKTPOHHOE Y4eOHOE U3IaHKE) ISl CTYAEHTOB YUPEKICHUN

cpenuero mpodeccuonanpbHOro 0opazoBanus. —M., 2019.

HNuTepHeT-pecypesl:

12.

13.

14.
15.
16.
17.

www.fcior. edu. ru (MadopmManimoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepuabl).

www.school-collection. edu. ru (Exunas komiexius udpoBbIX
00pa3oBaTeNbHBIX PECYPCOB).

dic.academic.ru - Akagemuk. CioBapy U SHIUKJIOTCIUH.
www.booksgid.com - BooksGid. DnexkrponHas OubanoTeka.
window.edu.ru - EquHoe okHO q0cTyma K 00pa3oBaTeIbHBIM PECYPCaM.

st-books.ru - JIyumias yueOHas nuteparypa.
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4 KOHTPOJIb 1 OLIEHKA PE3YJbBTATOB OCBOEHUSA ITPOI'PAMMDbI

YUYEBHOI'O IPEIMETA

KoHTposas u olieHKa pe3ynbTaToB OcBOeHUs ydueOHoro npeamera OVIIL09 Xumusa
OCYILIECTBIISIETCA MPENOJIaBaTeeM B MPOIECCE MPOBEACHUSI MPAKTUYECKUX 3aAHATHIA,

TCCTUPOBAHUS, 4 TAKIKC B PC3YyJIbTATC BbLIITOJIHCHUSA O6y‘-IaIOH_[I/IMI/IC$I WHINBUAYAJIbHBIX

3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

Pesynbratel  00ydeHHMS  pacKpBIBAIOTCS  4epe3  YCBOCHHBIE  3HAHUS

npruoOpeTeHHbIE YMEHUS, HAIIpaBiIeHHbIE HA (HOPMUPOBAHKUE OOIIMX KOMITETEHIIUH.

n

Pe3yabTaTnl 00yueHus (mpeaMeTHbIe)
Ha YpOBHE Y4eOHBIX JeHCTBUI

DopMbI U METOBI
KOHTPOJISl M OLleHKH

pe3yJbTATOB 00yUeHUs

bazoeas uacme:

YMmern:

*onpeaessiTb: BAJICHTHOCTb U CTEIIEHb OKUCIICHUS] XUMUUYECKUX
AJIEMEHTOB, TUIl XUMHUYECKOH CBSI3U B COETUHEHUSIX, 3apsij] HOHA,
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, TUIl KPUCTAIITIMYECKOMN PEIETKH,
XapakTep cpeibl B BOJHBIX PacTBOPax, OKUCINUTENb U BOCCTAHOBUTEND,
HaIpaBJIiEHUE CMEUICHUSI PaBHOBECHUS O] BIUSHUEM Pa3IuYHbIX
(hakTOpOB, N30MEPHI U TOMOJIOTH, TPUHA/IEKHOCTh BEILIECTB K Pa3HbIM
KJIacCaM HEOPraHMYECKUX U OPTaHUYECKUX COCAMHEHUI; XapaKTep
B3aMMHOI0 BIUSHUS aTOMOB B MOJIEKYJIaX, TUIIbI peakuil B
HEOPraHUYECKOU U OPraHUYECKOU XUMUU;

*XapaKTepu30BaTh: s-, p-, d-3JIEMEHTHI 110 UX MOJIOKEHUIO B
[Tepuonuueckoii cucteme .M. MenneneeBa; o0uire XuMu4eckue
CBOMCTBa METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX U
OpraHUYEeCKUX COCIMHEHUM; CTPOEHUE U CBOMCTBA OPraHUYECKUX
cOoeIMHEHMH (YrIeBO0POI0B, CIUPTOB, (PEHOIOB, AJIbJIETHI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, aMHHOB, aMUHOKHCIIOT U YTJICBOJIOB);

*00BACHATD: 3aBUCUMOCTb CBOMCTB XUMHUYECKOTO JIEMEHTa U
00pa30BaHHBIX UM BEIIECTB OT NoJiokeHus B [lepuoandeckoii cucreme
J.. MenneneeBa; 3aBUCUMOCTb CBOMCTB HEOPraHUUYECKUX BEILIECTB OT UX
COCTaBa M CTPOEHUSI, IPUPOY XUMUUECKOU CBSI3U, 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakly OT pa3Iu4HbIX (PaKTOPOB, PEaKIIMOHHOM
CIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT CTPOCHHS HX MOJIEKYIT;
*BBINOJHATH XUMHUECKUN SKCIIEPUMEHT I10 paClO3HABAaHUIO BaXKHEUIIINX
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB, MOJIYYCHUIO KOHKPETHBIX
BEIIECTB, OTHOCAUINXCA K U3yYEHHBIM KJlacCaM COEAMHEHU;
*IPOBOJAUTH PACUETHI 10 XUMUYECKUM (OpMyJiaM U YPaBHCHHSIM
peaKIuii;

*0CYIIECTBJISITh CAMOCTOSITETTLHBIN MMOMCK XUMUYIECKOW HH(OpMALIUU C
UCIOJIb30BAaHUEM PA3IIUYHBIX HICTOYHHUKOB (CIIPABOYHBIX, HAYUYHBIX U
HAyYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECypCOB
HNHuTepHeTa); MCnob30BaTh KOMITBIOTEPHBIC TEXHOJIOTHUH JIJIsl 00paOOTKH 1
nepenayr XuMUIecko HHGOPMAIIUU U €€ TIPEICTABICHHS B PA3TUYHBIX
dbopmax;

HCNO0Jb30BATh NPHOOPEeTEHHbIE 3HAHUS M YMEHNSI B MPAKTUYECKOM

YcTHBIN onpoc,
OLICHKA BBITTOJIHECHUS
na0opaTOpHBIX padoT,
TECTOBBIX 3aJIaHHM,
CaMOCTOATEJIbHOMN
paboThI
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AeATETbHOCTH ¥ MOBCEHEBHOM KU3HHU:

*JJI51 IOHUMAHMS TTI00ATBHBIX MPOOJIEM, CTOSIIIUX MEPE YEIIOBEIECTBOM:
HKOJIOTUYECKUX, YHEPTETHUECKUX U CHIPbEBBIX;

*00bsAICHEHUS] XUMUYECKUX SIBIICHUH, TIPOUCXOAIIUX B IPUPOJE, OBITY
Ha MPOU3BOJICTBE;

*IK0JIOTHYECKH TPAMOTHOTI0 NMOBEIEHUsI B OKPYXKAIOMICH cpelie;
*OLeHKH BJIMSTHUSI XHMUYECKOTO 3arpsi3HEHHS OKPYKaIOIIeH Cpelbl Ha
OpraHu3Mm 4YCJIOBCKA U APYTHUC JKUBLIC OPTraHU3MBbI;

*0e3omacHOi padoThl C BeIIeCTBaMHU B JJabopaTopuu, OBITY U Ha
MIPOU3BO/JICTBE;

*onpeiesieHNsl BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MTPEBPAICHUH B
PA3JIMYHBIX YCIIOBUAX U OLICHKU HUX HOCHGHCTBHﬁ;

*pacno3HaBaHMUA U WICHTHU(PHUKAIMNA BOKHEHIIINX BEIIECTB U MATEPHUAJIOB;
*OLICHKHU KaYyecCTBa OHUTHEBOU BOABI 1 OTACIIBHBIX MMHUIICBLIX IMTPOAYKTOB,
KPUTHUYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW WH(POPMAIINH,
HOCTYHaIOHleﬁ N3 pa3JINYHbIX HCTOYHHUKOB.

3HAaTL:

*pP0JIb XMMHUH B €CTECTBO3HAHNM, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMU
HayKaMH, 3HaU€HUE B )KU3HU COBPEMEHHOT0 OOLIECTBa;

*BaKHeH e XUMHYECKHE MOHATHUS: BEIIECTBO, XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIA, Macca aTOMOB U MOJIEKYJI, HOH, paJUKaJl, AJLIOTPONU,
HYKJIH]IBI U U30TOIIBI, ATOMHBIE S-, p-, d-opOuTany, XuMIU4eckast CBs3b,
3IEKTPOOTPULIATENBHOCTD, BAIGHTHOCTD, CTENIEHb OKUCIIEHUS,
rudpuan3aIys opouTanei, TpoCTPaHCTBEHHOE CTPOCHUE MOJIEKYII, MOJIb,
MOJIIpHas Macca, MOJISIpHBIA 00BeM ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOT'O CTPOCHH S, KOMIUJIEKCHBIE
COEIMHEHMS, TUCIIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPHI,
AIEKTPOJIUTUYECKAS TUCCOLUALIUS, KUCIIOTHO-OCHOBHBIE PEAKIUU B
BOJHBIX PAaCTBOPAX, THIPOJIN3, OKHCIIEHHE U BOCCTAHOBJIEHUE, SJIEKTPOIU3
CKOPOCTbh XUMUUYECKOU PeaKluM, MEXaHU3M PEaAKI[UH, KaTalu3, TeII0BOU
s dexT peakuu, SHTATBIUS, TETIOTa 00pa30BaHUS, YHTPOIHS,
XUMHUYECKOE PABHOBECUE, KOHCTAHTA PABHOBECHS, YTICPOIHBIN CKENeT,
(GbyHKIIMOHATBbHAS TPYIINA, TOMOJIOTHUS, CTPYKTYpHAs U MPOCTPAHCTBEHHAS
M30MepHsl, UHAYKTUBHBIA 1 ME30MEpPHBIN 3P PEKThI, MeKTpodu,
HYKJI€O( U1, OCHOBHBIE THITBI PEAKIIMI B HEOPTAHNIECKON M OPTaHNIECKOM
XUMUU;

*OCHOBHbIC 3aKOHBI XUMMH: 3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB, llepnoanueckuit 3axkon [{.11. Menneneena,
3akoH ['ecca, 3akoH ABOraapo;

*OCHOBHBIE TEOPUU XUMHUU; CTPOCHUS aTOMa, XUMUYECKOM CBA3H,
AIEKTPOJIUTUYECKON JUCCOLMAIINM, KUCIOT U OCHOBaHUM, CTPOEHUS
OpPraHMYECKUX M HEOPTaHMYECKUX COCIUHEHH (BKITI0Uasi CTEPEOXUMHUIO),
XUMHUYECKYIO KHHETUKY U XUMHUYECKYIO0 TEPMOJINHAMHUKY;
*KJIACCH(PMKANUIO U HOMEHKJIATYPY HEOPTaHUUYECKUX U OPTaHUYECKUX
COEeIMHEHNM;

*IIPUPOHBIC UCTOYHUKH YTIIEBOJOPOJIOB M CIIOCOOBI UX MEPEPaOOTKH;
*BeleCTBA M MaTEePHAJIbI, IIUPOKO UCIOIb3YEMBIE B IIPAKTUKE:
OCHOBHBIE METAJUIBI U CIUIABHI, TpaduT, KBapll, MUHEpaIbHbIC yI0OpEeHMS,
MHUHEpaIbHbIE U OPraHUYECKHUE KUCIIOTHI, IIEJI0YH, aMMHUAK,
YTIEBOAOPOABI, GEHON, AHWIIUH, METAHOJI, ITAHOJ, STHJICHTJINKOJIb,
TIIMLEpHH, GopMabIeru, aleTanbIeru, alleToH, IIIK03a, caxaposa,

Kpaxmall, KJIeT4yaTKa, aMAHOKHUCIIOTHI, OSJIKHU, HCKYCCTBEHHBIC BOJIOKHA,

Y CTHBIN OIIpOC, OLEHKa
BBIITOJIHEHUS
n1a0opaTOpHBIX padoT,
KOHTPOJIBHBIX padoT,
TECTOBBIX 3aJIaHUI,
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KayudyKH, [JIaCTMACChl, ’)KUPBbI, MbUIa U MOIOIINE CPE/CTBA;
*BKJIAJ] POCCUICKHMX U 3apy0e:KHBIX YUeHbIX, OKa3aBIINX HauOoJbIIee
BJIMSIHME HAa Pa3BUTHE XUMUHU

Bapuamu(maﬂ uacmo

He npedycMompeHo
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IIJIAHUPOBAHME YUEBHBIX 3AHATUN C UCITIOJIb30BAHUEM

AKTUBHbBIX I UTHTEPAKTUBHbBIX ®OPM U METOA0B OBYYEHUA

[Tpunoxenune A

Ne Tema yue6HOro 3ausTHA KOI-BO 4ACOB AKTHBHbIC M HHTEePAKTHBHbIE (OPMBI U Koasl popmupyembix
n/n MeTO/bI 00y4YeHUs YV]u OK
1. OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XUMHH 2 Ucnonpzoanne MKT. MeToa npoekToB YV ]1.03,04;0K.04, 06
2. [Tepuoanueckuit 3aK0H U MEPUOANIECKAsI CUCTEMY 2 Meroa WITIOCTpaluy U AEMOHCTPALIUH. YV]1.03, 04; OK.03,04
xumuueckux anemenToB /(.M. MenngeneeBa Ucnonpzoanne MKT. MeToa npoekToB
3. CrpoeHnue BenecTna 2 Meroa WITIOCTpallMU U A€MOHCTPALIUH. YV]1.01, 03, 04;0K.01, 03
4. XUMHS ¥ IOBCEIHEBHAS KU3HL YEJIOBEKA 4 Uccnenosanue. [IpakTnueckuii METO/I. YV .01, 03; OK.05, 09
5. Bona, pactBopbl 5 Pabora B Manbix rpynnax Ilpakrnyecknii meton. | YVY/.01, 04; OK.01, 10
6. Knaccudukanust HEOpraHM4ecKux CoeqUHEHUN 3 Meto WITIOCTPALIMU U AEMOHCTPALIUH. YV ].01,02,03; OK.03, 09
Ucnonszosanne MKT. MonenupoBanue.
7. XUMUYECKUE PEAKIIUU 3 PaGora B manbix rpynmnax. Ilpakruueckuii meton | YY/.01,02,04; OK.05, 10
8. MeTanibl 1 HEMETAJUIEI 3 Uccnenosanue. [IpakTnyeckuii METO/I. YV ].01,03; OK.05, 09
Pa300p KOHKPETHBIX CUTYallUH.
. XUMHA U DKOJIOTUS 4 MeTo WIUTIOCTPALIMU U JEMOHCTPALIUH. YV ].01,02,03,04;,0K.09,10
10. Oprannueckue COeIMHEHUS 4 Meroa WITIOCTpaluy U AEMOHCTPALIUH. YV ]1.02,03,04; OK.05, 09
Ucnonb3zoanue UKT. MeToa mpoekToB.
11. | YraeBoopoab! M UX IPUPOJHBIE UCTOUYHUKU 4 MeTo WIIITIOCTpalluy U AEMOHCTPALIUH. YV .02, 04; OK.03, 10.
12. XUMHUYECKOE MPOU3BOJICTBO M OXpPaHa 4 Metoa WITIOCTPALIMU U AEMOHCTPALIUH. YV ]1.01,03,04; OK.05, 10,
OKPY’KaIOILEeH Cpebl Wcnons3oBanue MKT. Meton npoeKkToB.
MakcumasbHas ydeOHasi HArpy3Ka 255
Oos3aTesibHAsE HATPY3KA 240
Koan4yecTBO 4acOB HCIOJIb30BAHUS AKTHBHBIX H 36
HHTEPAKTUBHBIX (JOPM U MeTO10B 00yUYeHH s
% ¥CNoIb30BAHUSI AKTHBHBIX M HHTEPAKTHBHBIX 21%

¢op™m u MeTO10B 00yUEeHHS OT 00sI3aTeIbHOM
Y4eOHO# HArPy3KH
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[Tpunoxenune b

TEMATHUKA BBIITIOJIHEHUA UHANBUAYAJIBHBIX ITPOEKTOB

OYIIL.09 Xumus

dPUO
CTY/JeHTAa

HIudp
rpynnbl

Tema HHAUBUAYAJIBbHBIX NIPOCKTOB

Cpok
BBINOJIHEHUS

Kuznb u gestenpHocTh J.M. Menaeneena

[Teproanyeckomy 3aKOHY Oynyiiee He TPO3HT pa3pylieHue

Kuznb n nestenpHocTh. C AppeHuyca

BKJ'IaI[ OTCYCCTBCHHBIX YYCHHBIX B Pa3BUTHEC UCTOPHUU
BHGKTpOHHTHHGCKOﬁ JAUcCCoanmn

Hcnonp30BaHne MUHEPATIBHBIX KHCIOT HA MPEIIPUATHIX
paznuyHoro npoduis ( HeQTIHOM, AaBTOMOOMIIBHOI)

Peakiiuy ropenus Ha MPOU3BOACTBE

Koppo3ust MeTayuioB 1 ciocoObl 3alTUTHI OT KOPPO3HH.

Kuzsb n nestenpHocTh A.M. ByTiepoBa

DKOJIOTHYECKUE ACIIEKTHI UCIIOJIb30BaAHUS
YTJIEBOJIOPOIHOTO CHIPhS. YTIIEBOJOPOIHBIC TOIUIMBA, €TO
BUJIbI U HA3HAUEHUE.

HaHOTeXHOHOI‘I/I}I, KaK IPUOPUTCTHOC HAIIPABJICHUC
pa3BUTHS HAYKH U Tpon3BoJicTBa B P.D.

Kuznb u gestensHocts .M. MenaeneeBa

[leprnonnyeckomy 3akoHY Oyayliee He TPO3UT pa3pylIeHUE

Kusnb u gestenbHocth. C AppeHuyca

BKJ'IaI[ OTCYCCTBCHHBIX YYCHHBIX B Pa3BUTHE TCOPHUHN
BHGKTpOHHTHHGCKOﬁ JAUcCCoranmn

Hcnonp30BaHne MUHEPATIBHBIX KHCIOT HA MPEIIPUSITHIX
paznuyHoro npoduis (HepTsIHOH, aBBTOMOOUIIHHOI )

Bona — 710 XHU3HL

Komnbrotep 1 ero BausiHue Ha 310pOBbE

KypeHue u ero BiusiHUE Ha 3J0pOBBE YEIOBEKA

BurtamuHbl

BpenHbie npuBbIYKU

buonunka

ITuTanue u ero BIUSHUE HA 300POBBLC

Hutpatsl 1 310poBbe 4eslOBEKA

I'MO u ux BIMsIHUE HA OPTaHU3M

buosornueckue puUTMBI
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