MunucTepcTBO HayKH | BbIcIero oopazoBanus Poccuiickoit deneparuu
denepanbHOE rOCyAapCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUS
«Y pumckHii rocyJapCcTBEHHbIM aBUAIMOHHBIA TEXHUYECKUN YHUBEPCUTET
VY umMckuil aBUallMOHHBIN TEXHUKYM

A H. EnuzapseB
2022r

Pabouas nporpamma y4eOHOTO IIpeiMeTa

OVII.13 XuMus MeTa1lioB

HanmmeHoBaHue CIICOHAJIbHOCTHU

24.02.02 ITpou3BOACTBO ABHANIMOHHBIX JIBUTaTEIeH
Kpanudukanms BeITyCKHHKA

Texnux

bazoBas mojaroroBka
dopma oOydeHus: OUHas

Viba, 2022 1.



PaGouass  mporpamma  paspaborana Ha  OCHOBe  (hemepasbHOTrO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa CPEIHEro NnpodeccuoHaIbHOTO
oOpazoBanusi 1o crneuuanbHocTd 24.02.02  TIpon3BOACTBO  aBHALIMOHHBIX
JABUTATENEH, YTBEP)KIEHHOTO MpHKa3oM MUHUCTEpCTBAa O0pa30BaHUS M HAYKH
Poccuniickont @enepanun ot 21 anpens 2014 r. N 363.

Opranuzanus-pazpadotunk:  DenepanbHOE  TOCYAAPCTBEHHOE  OKOJIKETHOE
oOpa3oBarebHOe YUPEKICHHE BBICLIETO o0pazoBaHUsI «Y bumMckuii
TrOCYJIapCTBCHHBIM  aBHAIIMOHHBIM TEXHUYECKHM  yHUBEpCcUTET» Y PUMCKUN
ABUALIMOHHBIN TEXHUKYM

COJEP)KAHUE



. IACIIOPT PABOYEH TIPOTPAMMBI YYEBHOI'O

INPEAMETA

. COAEPKAHUE YYEBHOI'O IIPE/IMETA

. YCJOBUS PEAJIM3AIIUM PABOYEWA TITPOI'PAMMABI
YYEBHOI'O IPEIMETA

. KOHTPOJIb U OHLEHKA PE3YJBTATOB OCBOEHMUAA

YYEBHOI'O IIPEIMETA

. ®OHJbI OLIEHOYHBIX CPEJICTB

. AJATITAIIMSI PABOYEN TPOTPAMMBI JIJISI JIMI[ C
OrPAHMYEHHBIMM BO3MOJKHOCTAMH 3JI0POBbBS
(OB3)

cTp.

14

19
44



1. IACITIOPT NTIPOI'PAMMBbI YYEBHOI'O ITPEJMETA
XuUMHA METAJLJIOB

I.1. O0uacTb NpUMEeHEeHUs1 NPOrPAMMbI

[Iporpamma  y4eOHOM  JUCUMIIMHBI ~ SIBJISIETCS  YaCThIO  MPOTPaMMBI
HOJArOTOBKM CHEUAINCTOB cpenHero 3BeHa (nanee - IIIICC3) B coorBercTBUU €
denepanbHBIM  TOCYIAapCTBEHHBIM  00pa30BaTENIbHBIM  CTAHJIAPTOM  CPEIHEro
npodeccruoHaabHOro oOpazoBanus 1o crnenuanbHocTu 24.02.02 «IIpousBoacTBo
AaBUALIMOHHBIX JBUTATEIICH
1.2. MecTo0 UCHUIUVIMHBI B CTPYKType OCHOBHOII mnpodeccHoHAILHOM
00pa3oBaTeJIbHON NPOrPaAMMBI:

JluciuuruiiHa  OTHOCUTCS K = 0a30BbIM  JUCLUMIUIMHAM H  BXOAUT B
oOmeoOpazoBarenbHblil LUK TexHuueckoro npoduia IMIICC3 no cnenunanibHOCTH
24.02.02 «IIpon3BoCTBO aBUALIMOHHBIX JIBUTATENE»

1.3. Heau ¥ 3aga4yM AMCUUILIMHBI — TPeOOBaHMS K pPe3yJibTATaM OCBOCHMS
AUCHUNIHHBI:

OcBoeHue coaepkaHusi y4eOHOW AUCHUIUIMHBI «XHMHS METAILIOBY,
o0ecreunBaeT JOCTHKEHNE 00YYarOIMMUCS CIEAYIOINX Pe3yIbTaToB:

* IUYHOCHMHBIX:

— YYBCTBO TOPJOCTH M YBaXXEHUS K HUCTOPUHM U JOCTHKEHUSM OTEYECTBEHHOM
XUMUYECKON HAayKH; XMMHUYECKH TI'PAMOTHOE TIOBEJIEHHE B MPO(ecCHOHATBLHON
JESTENIbHOCTY M B OBITY HIpU OOpallleHMHM C XUMHYECKHMHU BEIEeCTBaMH,
MaTepuajgaMH U MpoLeccamu;

— FOTOBHOCTh K TPOJOJDKEHUIO O0pa3oBaHWs M TOBBIIICHHUS KBaTU(pUKALUN B
n30paHHON TIPO(EeCCHOHANTEHON NEATETPHOCTH U OOBEKTUBHOE OCO3HAHWE POJIH
XUMHYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE WCIIOJIb30BaTh JOCTIKEHHS COBPEMEHHOW XWMUYECKOW HAyKH U
XUMHYECKUX TEXHOJOTUH MJIs TOBBIIICHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTH B BEIOpaHHOM NpodecCuOHATbHOM IeATEIbHOCTH;

* MemanpeomMemHbix:

— WCIOJIb30BAaHUE PA3UYHBIX BHUJIOB TO3HABAaTEIbHOW  JCSATENBHOCTH H
OCHOBHBIX  HHTEJUIEKTYaJIbHbIX orepanui (MoCcTaHOBKH 3a/1a4i,
dbopMynuUpOBaHMS ~ THUIOTE3, aHalIM3a W CHUHTE3a, CpaBHEHUs, O00OOIICHHS,
CUCTEMaTHU3AIINH, BHISBICHUS IPUUNHHO-CIIC/ICTBEHHBIX CBS3€H, MOUCKA aHAJIOTOB,
(dbopMyTUpOBaHMS BBIBOJOB) JUIsl PEIICHHS MMOCTABIEHHON 3aJaud, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOACHUS, HAYYHOTO OSKCIIEpUMEHTa) MJIs
U3YYCHUS PA3TUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH
BO3HHMKAET HEOOXOIMMOCTh CTAIIKUBAThCS B PO ecCruoHaNnbHOU chepe;



— WCIOJIb30BaHWE PAJIMYHBIX HCTOYHHKOB JUJIS TIOJMYUYCHHUS XHMHYECKOU
WHPOpMAIIMU, YMEHHE OICHHTH €€ JOCTOBEPHOCTH IS JOCTHKCHHS XOPOIIHX
pe3ynbTaTOB B MpodecCHoHANBHOU cepe;

* NPeOMEemHbIX:

— c(OpPMHUPOBAHHOCTh TMPEJCTABICHUHM O MeCTe XUMHUU B COBPEMEHHOMU
HAy4yHOM KapTWHE MMHpa; I[OHUMAaHUE POJM XUMUU B  (PopMHUpOBaHUU
Kpyrozopa u (yHKIHOHAIBHOM T'PAaMOTHOCTH 4YeJOBeKa JUJIl  PEIICHUS
[IPAKTUYECKUX 3a/1a4;

— BIJQJCHHE OCHOBONOJIATAKOIIMMU XUMHUYECKHUMHU IIOHATUSAMH, TEOPUSIMH,
3aKOHAMHA M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIMUKOM;

— BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOIO MO3HAHUSA, HCMOJIb3YEMBIMU B
XUMHUHU: HAOJTIOJEHWEM, OIMCAaHUEM, HW3MEPEHUEM, SKCICPUMEHTOM; YMCHHE
o0pabaTpiBaTh, OOBSCHATH PE3yJNbTAThHl TMPOBEJACHHBIX OINBITOB W JENaTh
BBIBO/IbI; TOTOBHOCTb M CLIOCOOHOCTb MPUMEHSITh METO/IbI TO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3a]aY;

— c(OopMHpPOBAHHOCTL ~ YMEHHMS  JlaBaTh  KOJIMYECTBEHHBIE  OLICHKU U
MIPOU3BOJIUTh PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

— BIIaJICHUE TTpaBUJIaMH TEXHUKHU 0€30MacHOCTH MPU UCIIOIb30BaHUU XUMHYECKUX
BEILIECTB;

— c(opMUPOBAHHOCTh COOCTBEHHOM MO3UIIMHM IO OTHOIICHUIO K XUMHUYECKOUN
uHbOpPMAIINH, TTOJTYy4YaeMOM U3 Pa3HbIX UCTOYHUKOB.

1.4. PexoMeHayemMoe KOJHYECTBO YACOB HA OCBOEHHE MPOrpaMMbl
AUCHUNIHHBI:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatomerocs 44 yaca, B TOM 4uCJI€:
TEOPETUUECKOro 00yueHus 26 4acoB
MPAKTUYECKUX 3aHATUN 184acos.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJIMETA

2.1. O0bem yueOHOro nmpeaMera v BU/bI Y4eOHOI padoThI

. Oobvem uacos
Bup yueOHoI padoThI
2 cemecmp

MakcumaJjibHad ydyeOHas Harpy3Ka 44
(Bcero)
Oobs13aTeibHAsE  ayAUTOpPHAss  y4deOHas 44
Harpy3ska (Bcero)
B TOM YHCIJIE:

JICKLIUH 26

IIPAKTUYECKUE 3aHITUS 18
Dopmbl NPOMENCYMOUHOU ammecmayuu Hughgdepenyuposannwiii 3auem




2.2. TemaTu4yecKHMid IUIAH U CO/IEP:KAHME Y4eOHOI 0 IpeaMeTa

Yposenw
HaumenoBanmue Conep:kaHue y4eOHOT0 MaTepuaJia, JJ1a00opaTopHble U MPAKTHYECKHEe Pad0Thbl, CAMOCTOSITEIbHAS Oo0bem
pa3aesioB U TeM pabora o0yualomuxcs, KypcoBasi pador (IPOeKT) (eciu npedycmompensvt) 4acoB oce;enu
1 2 3 4
Pasznea 1. Opranuyeckast XuMus 16
Tema 1.1. Coaepxxanue yueOHOro MmaTrepuaJia 4
OcHoBHbIC OHATHA | | [Ipeamer opranmveckoil xumuu. IIpupojHbBIE, HCKYCCTBEHHBIE W CHHTETUYECKHE OpraHUYECKue 2 1
OpraHn4ecKou BenecTBa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHWYECKUMU. Teopus CTpOEHUs] OpraHu4eCKUX
XHMHH ¥ TEOPHsS coennHeHn A.M. BytiepoBa. OCHOBHBIE MOJOKEHHUS TEOPHUM XUMHUYECKOTO CTpoeHus. M3omepus u
CTPOCHUA nU30Mepbl. XuMHUecKkue (HopMynsl M MOJIETH MOJEKYJl B opraHuueckoi xumuu. Kiaccuduxarms
OPraHMYecKux opraHuyeckux BemlecTB. Kiaccuduxaius BemecTB MO CTPOEHUIO YTIEPOAHOIO CKeleTa W HAIWYHIO
CcOeIMHEeHU ¢byHKIMOHANBHBIX rpyni. 'omonoru u romomnorus. Hayana Homenknarypsl IUPAC. Knaccugukarus
peakuuil B OpraHudeckod XuMuu. Peakiuu mnpucoenuHeHUs (THAPUPOBAHUS, TaJlOre€HUPOBAHMUS,
THIPOraJIOT€HUPOBAHNS, THJIpaTalyn). Peakuun OTLIETUICHUS (merunpupoBaHus,
JeTUpOrajJoreHupoBanus, AeruapaTanun). Peakuuu 3amenienus. Peakiyn nsoMmepusanum.
IIpakTHyeckoe 3aHATHE 2 1
[TpoBepka 3HaHMi oOyvaronuxcst mo Teme 1.1. 3HaHHEe OCHOBHBIX TOJIOKEHHUI Teopun byTtnepoBa, ymeHue
MOCTPOEHUSI YTJIEPOJHBIX CKEJIETOB Ha NMPHUMEPE MPOCTHIX YIVIEBOJOPOJOB M HUX NPOU3BOJHBIX. YMEHHE
OTIpEAEIATh TUIIBI TMOPUIN3ALMU aTOMOB YIJIepojia, HaJIMYKMe M- U CUTMa- CBSA3EH B CTPYKTYpHOU (opmyiie
OpraHUYeCcKOTO BEIECTBA.
Tema 1.2. Coneprxanne y4eOHOro Matepuaia 4
Yraesogopoas! M ux | 1 AnkaHbl. AJIKaHbI: TOMOJIOTUYECKHH P, U30MEPUS U HOMEHKJIATypa aJKaHOB. XMMUYECKHE CBOWCTBA 2 1
NPUPOIAHDBIC aNKaHOB (MeTaHa, dTaHa): TOPEHUe, 3aMeNIeCHUE, Pa3IoKeHue, Ieruaprupopanue. [I[puMenenre aakaHoB
HCTOYHUKH Ha OCHOBE CBOMCTB. IIpomeccel NPOMBIINIIEHHON mnepepaboTku He(PTH: KPEKUHT, pUGOPMUHT.
OxrTaHoBOoe 4YHCIO OEH3MHOB M II€TAHOBOE YHWCJIO Ju3eidbHOro TorumBa. Kokcoxumuueckoe
IIPOU3BOJCTBO U €r0 MPOAYKLHS.
PelnreHne skcneprMeHTANIBHBIX 3a1a4
2 ANKeHbl. DTWIIEH, €ro NOJy4YeHHe (IeTHAPHUPOBAHMEM 3TaHa, ACTIONMMEpU3alMe MOTUITUIICHA). 1

['omonornyeckuii psi, M30MEpHsi, HOMEHKJIATYpa JIKEHOB. XMMUYECKHE CBOMCTBA dTUJIEHA: TOPEHHUE,




KauecTBEHHbIE peakuuu (oOeciBeunBaHWE OpPOMHONM BOJBI W pacTBOpa IE€pMaHraHata Kajius),
ruaparanys, nonuMmepusanus. [Ipumenenne 3TuneHa Ha OCHOBE CBOMCTB. JlueHbI u kaydyku. [loHsaTue
0 JMEHaX Kak yIJeBOJOpOAaxX C JByMS JBOWHBIMHU CBA3SIMU. COINpPSKEHHbBIE IHUEHBl. XHUMHUYECKHE
cBoiicTBa OyTaaueHa-1,3 u u3zonpena: oOecrBeunBaHre OPOMHOM BOJBI U MOJIMMEPU3ALUS B KAydyKH.
HatypanbHblii U cuUHTeTHYECKME Kaydykdu. Pe3nHa. AnkuHbL. AneTwieH. XHMHUYECKHE CBOICTBa
alleTWIEHa: TopeHue, oOeclBeunBaHHEe OpOMHOM BOJbI, NPUCOEAMHEHHE XJIOPOBOJOpOJA H
ruaparanusd. [IpuMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MeXKIaccoBas H30MEPHsl C alKaJUCHAMHU.

Apensbl. benszon. Xumuueckue cBOWCTBa OEH30J1a: TOPEHUE, PEaKIMK 3aMeleHUs (TaJoreHupoBaHue,
HutpoBaHue). [Ipumenenne 6eH301a HA OCHOBE CBOMCTB.

IIpakTHYecKHe 3aHATHA

1

HpeﬂeanHe YIJIIEBOOOPOABI. Anxanpl. XUMHYECKUE U (1)I/I3I/I‘-ICCKI/IG CBOﬁCTBa, TMOJTY4YCHHC.

2

HenpenenbHble yrieBogopo/ibl, XUMHUUECKHUE U (PU3UUYECKUE CBOMCTBA, OTyUYEHHE.

ApomMaTtudeckue yriieBoAOpObl Ha mpuMepe OeH30i1a U ero MPOCTEHIINX TOMOJIOTOB. XUMHUECKUE U
¢du3nuecKkrue CBOMCTBA, MOJYUYCHHUE.

Tema 1.3.
Kucnaopoacoaepxam
He OpraHnvyecKne
coeUHEeHUsI

Conep:kaHue y4e0HOIro MaTepuaJa

1.

Cruptsl. [Tonydenue stanosna OpoKEHUEM TITIOKO3bI M THApATAlUeN dTHICHA. [ MaApOKCHIIbHAS TpyIIna
Kak (¢yHKuoHanbHas. [loHATHE O TpenenbHBIX OJHOATOMHBIX CHUpPTaX. XHUMHUYECKHE CBOWCTBA
JTaHOJA: B3aWMOJCWCTBHE C HATPHEM, OOpa30BaHHME IMPOCTHIX H CIOXKHBIX 3(HUPOB, OKHUCICHHE B
anpaerun. IlpumeHeHune »3TaHONa HAa OCHOBE CBOWCTB. AJIKOTONM3M, €ro TOCIEACTBUA U
npeaynpexaeHue. [ TuuepruH Kak npeacTaBuTeIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAs! peakuus Ha
MHOroaromMHele cnupthl. [lpumenenune rnunepuna. denon. Puznueckue U XUMHUYECKHE CBOWCTBA
¢denona. B3auMHoe BIUSHUE aTOMOB B MOJIeKyJle (peHOJA: B3aMMOJCHCTBHE C THUIPOKCUIOM HATPHS U
a30THOM KucioToil. [Ipumenenue heHosa Ha OCHOBE €r0 CBOMCTBA

Anpaeruapl. [lonsatue 06 anpaeruaax. AnpaeruaHas rpymnmna kKak GyHKiuuoHanpHas. @opManbaerua u
€ro CBOICTBA: OKHCICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIHUI CITUPT.
[TonmyyeHue ampAETHIOB OKMCIIEHHEM COOTBETCTBYIOIIMX CHHUPTOB. [Ipumenenue (opmanbiaeruia Ha
ocHoBe ero cBoicTB. KapOGonoBble kuciotel. [loHsTHe 0 kKapOOHOBBIX KucinoTax. KapOokcuibHas
rpynna Kak (YHKIMOHAJIbHAsA. | OMOJIOTMYECKUH pSAJ TPENeNTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. [TomyyeHne kapOOHOBBIX KMCIOT OKUCIEHUEM ajbJeruoB. XMMHUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTHI: OOIIMe CBOICTBa ¢ MHUHEpPAIBHBIMU KHCJIOTAaMH M peakiuu stepudukanuu. [lpumeHenue




YKCYCHOHM KHCJIOTBI HAa OCHOBE CBOWCTB. BpIcIINE >KMpHBIE KUCJIOTHI HA NpUMEpE MAIBMUTHHOBON U
CTE€apUHOBOM.

IIpakTn4yeckmne 3aHATHSA 4
1. Xumnueckue 1 pu3nyeckre cBONCTBA CIUPTOB (OKUCIIEHHE CIIUPTA B allbJCTU, TOJyUYeHHE IInIepaTa
MeAH, TUTPOCKOITMYHOCTH);
2. Xumuueckue M (pusnyeckue CBOICTBAa anbJeruiioB (peaklus cepeOpsSHOro 3epKajla, OKHCIECHHE
aNbJIErHJI0B B KUCIIOTY ¢ oMolibio ruapokcuaa meau (11));
3. CBolicTBa YKCYCHOH KHCIIOTHI (B3aUMOJEHCTBHE ¢ METAJUIaMHU, C OCHOBAaHUSAMH, C COJISIMH, OTHOILIEHUE
K UHAMKATOpam);
Tema 1.4 Coaep:xaHue yueOHOro MaTepuaJia 4
Asorconepxammue | [Tosmmepsl. Benku u moarcaxapubl Kak OUOMOIAMEPBI. 2
OpraHnyeckKmne IInactmaccesl. [lonyuenue nonuMepoB peakiye NoJIuMepHU3aly U MOJUKOHAeHCAuU. TepMoIIacTUUHbIe
COCIUHEeHUS. U TEPMOPEAKTHUBHBIE IIacTMacchl. [IpeacraBureny miactmacc.
IHoymmepnbl Bonokna, ux knaccudukanus. [lomyuenue BosokoH. OTAeNbHbIE IPEICTABUTENN XUMHUUECKUX BOJOKOH.
IpakTu4ecKoe 3aHsITHE 2
1. O6mee mnonumanue BMC: xknaccuduxamuu, crnocodax IMONy4eHUs, (HU3HKO-MEXaHUYECKHe
CBOMCTBA, COCTOSIHUS, XUMUYECKHE CBONCTBA, IPUMEHEHHE.
Paznea 2. O0mas 1 HeopraHu4ecKasi XUMust 28
Tema 2.1. OcHoBHblIe | ConepkaHue y4eOHOT0 MaTepuaJia 6
TOHSITHSI M 3aKOHBI | 1 | OcHOBHbIe MOHATHS XUMHMHU. BemectBo. Atom. Monekyna. XUMHYECKUH 3J€MEHT. AJIIOTPOIUS. 2
XUMHHU IIpocTeie M cnoxkHble BeniecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB BEUIECTB. XUMHUYECKHE
3Haku U popmybl. OTHOCUTENBHBIE AaTOMHASI U MOJIEKYJIsIpHast Macchl. KonyecTBo BelecTsa.
OcHOBHBIE 3AKOHbI XMMHH. 3aKOH COXPAaHEHMsI MAacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBbI. 3aKOH ABOTaJpo U CIEACTBUSI UX HETO.
PacyeTHble 3a7aun Ha HAXOXIECHHE OTHOCUTEIBHOW MOJIEKYJSIPHOM MaccChl, ONPEIEIIEHUE MacCOBOM
JI0JIM XUMUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE.
Iepuoguueckmii 3axkon .M. MengeneeBa. Otkpoitue J[.M. MenneneeBbim lleproanyeckoro 3akoHa. 2

[lepuoanueckuii 3akoH B popmynuposke I.11. Menneneesa.

Hepnozmqecxaﬂ Ta6n1/1ua XUMHNYCCKHNX OJICMCHTOB — rpa(lmqecxoe OTO6pa)KeHI/Ie NIEpUoaANICCKOIro




3akoHa. CTpyKTypa NEpUOAMYECKON TaOJMIBI: Mepruoabl (Majabie M OOJBIIWE), TPYNNbl (IJIaBHAS H
1moooyvHas).

Crtpoenune aroma u nepuoanyeckuii 3axkon .. MenngeneeBa. AToM — clokHasg yactuina. SAupo
(IPOTOHBI U HEHTPOHBI) U ANEKTPOHHAsE 000109Ka. 30TOnBI. CTpOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB

Tema 2.2.
CrtpoeHue Belecrsa

Co

O =4
IMCMCHTOB  MgJIbIX NICPMOO0B. OCOOCHHOCTIT CTPOCHIDT JIICKTPOHHBIX OO00TOUCK aTOMOB JJICMCHTOB
JCPKAHME YYCOHOTI0 MATEpHAJIa

(S8

1

HNonnasi xumuyeckasi cBsizb. Katnonsl, nx o6pa3oBaHue U3 aTOMOB B Pe3yJIbTaTe MPOIecca OKUCIICHHS.
AHNOHBI, X 00pa3oBaHKe U3 ATOMOB B pe3yJibTaTe Mpollecca BoccTaHOBIEHUS. MIOHHAs CBSA3b, KaK CBS3b
MEXy KAaTHOHAMHU W aHHOHAMU 3a CYET JIEKTPOCTATHUIECKOTO NMpuTsHkeHus. Kitaccudukaius HOHOB: 10
COCTaBy, 3HAKy 3apsijia, HATMYUIO THAPaTHON 00004ku. MloHHBIE KpucTammuieckue pemerku. CBoilcTBa
BEIIECTB C MIOHHBIM TUIIOM KPUCTAJTIMYECKOUN PEIIETKH.

KoBajienTHasi xumuyeckasi cBsi3b. MexaHu3M o00pa3oBaHUs KOBaJCHTHON CBs3U (OOMEHHBIH W
JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTPHUIATEILHOCTh. KOBalleHTHBIC MOJsSpHAs W HEMOJsSpHas CBS3H.
KpatHocTh KOBanmeHTHOH cBs3M. MoOJeKysipHble M aTOMHbIE KpUCTauIMueckue pemeTku. CBOHCTBa
BEIIECTB C MOJIEKYJAPHBIMH M aTOMHBIMU KPUCTAJUIMYECKUMU PEIICTKAMM.

Mertanianuyeckasi ¢BsI3b. MeTammmyeckas KpUCTAIUIMYECKAs PEIIETKa M METAJUIMYECKAs] XUMHUYECKast
cBA3b. PU3NUYECKHE CBOWCTBA METAILIOB.

ArperaTHbie COCTOSIHUSI BeIIeCTB U BOJOPO/HAsI CBSI3b. TBepa0e, )KUIKOE M ra3000pa3HOE COCTOSHUS
BemecTs. llepexon BemecTsa U3 OJTHOTO arperaTHOro COCTOsAHMsS B Apyroe. BogoponHas cBa3e. Uuctsie
BellecTBa U cMmecu. [lonarue o cmecu BemecTB. ['oMoreHHsie U reteporeHHbie cMecu. CocTaB cMecei:
o0BbEeMHast U1 MaccoBasi 10JI1 KOMIIOHEHTOB CMECH, MaccoBast J10Jis TPUMECEH.

JMucnepcHble cucteMsl. [loHatue o aucnepcHol cucteme. JucnepcHas ga3a U TUCTICPCUOHHAS Cpeja.
Knaccudukanus nucnepcHsix cucrteM. [[oHATHE 0 KOJUTOMIHBIX CUCTEMaX.

Tema 2.3.
Boaa. PacTBopbl.
DJIeKTPOTUTHYECKA

Co

JAep:KaHue Y4eOHOr0 MaTepuaJsa

1

Boxa. PacrBopsl. PactBopenne. Boga kak pactBoputens. PacTBopuMocTh BemiecTB. HackieHHsle,
HEHACBIIICHHbIC, NEPECHIIEHHBIE PACTBOPHI. 3aBUCHUMOCTb PACTBOPUMOCTU Ta30B, KUAKOCTEH U
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A Jacconnanus

TBCPABIX BCUICCTB OT PA3JIMYHBIX (baKTOpOB.

MaccoBas gons pPaCTBOPCHHOI'O BCHICCTBA. BHEKTPOHHTH‘IQCRZUI AUCCOHUALINSA. :‘)J'ICKTPOJ'II/ITBI u
HEBJICKTPOJIUTEIL. QHCKTPOJH/ITI/ILICCKZUI aucconuanus. MexaHu3Mbl C-)JIGKTpOJIPITH‘IGCKOfI JUucconuanun
I BCIICCTB C pPa3/IMYHBIMH THIIAMHA XUMHYECKOU CBSI3H. FI/II[paTI/IpOBaHHLIC H HCTUAPATHUPOBAHHBIC
noHbl. CTencHb BHGKTpOHHTHHGCKOfI JUCComranu. CunbHble U cra0Oble SJICKTPOJIMTEI. OcHOBHEBIE
IMOJIOKCHUA TCOPUU BHGKT'pOHHTquCKOﬁ AUCCOMal . KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK 3JICKTPOJINTLI.

I'maponu3 kak oOMeHHBIH mpouecc. HeoOpaTUMbBI THAPOIM3 OPraHMYECKUX U HEOPTraHMYECKHX
COCIUHECHUN U €r0 3HaYCHHE B IPAKTUYECKOU JCSITEIbHOCTH YEJIOBEKA
OO6patumslii ruaponus cosiei. Ilpaktuueckoe mpuMeHeHne ruaposnsa. CTyneHuaTslii THAPOIIH3.

IIpakTnyeckue 3aHSITHS

1. Peakiinu nouHoro ooMeHa
2. l'maposnu3 cosieid (Bce TUIBI THAPOIIN3a PEAKIHSI CPEJIbI)

Tema 2.4.
XuMHu4ecKue
peakuuu

Coaep:xaHue y4eOHOro MaTepuaJia

1.

Knaccupukanusi XuMuyecKux peakuuid. Peakiuy coeiuHeHMs, pas3iioKeHUs, 3aMEUIeHUs, 0OOMEHa.
Karanmutnueckne peakumu. OOpatumble W HEOOpaTHMblE peakUuH. ['OMOreHHbIE U TIeTepOreHHbIE
peaknuu. DK30TepPMHUYECKUE U SHIOTEPMUYECKHE peakiuu. TermaoBoil 3p(peKT XUMHUYECKUX peakLuil.
TepMoXuMHUYECKHE YPAaBHEHHUS.

CxopocTh XUMHYECKHX peaknmil. [ToHsTHE 0 CKOPOCTH XMMHUYECKUX PEeaKIMi. 3aBUCUMOCTb CKOPOCTH
XMUMUYECKHUX peaklUil OT pa3lIU4HbIX (PAaKTOPOB: MPHUPOBI PEArHpyIONUX BEIIECTB, X KOHLEHTPAIHH,
TEMIIepaTypbl, MOBEPXHOCTH CONPUKOCHOBEHHMS M UCIIOJIB30BaHUS KaTtanu3atopoB. OOpaTHMOCTb
XMUMUYECKUX peakuuil. OOpaTuMble 1 HEOOpaTUMBblEe peaki. XUMUYECKOe PABHOBECHE U CIIOCOOBI €ro
CMEILEHUSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu. Crenens okucneHus. OKHCIUTENs U BOCCTAHOBIICHHE.
BoccranoBuTenpr W OkucieHHe. Merton 3JICKTPOHHOTO Oananca JJI1 COCTaBJICHUA ypaBHeHI/Iﬁ
OKHUCJIIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I.

Tema 2.5.
Knaccupurkanus
HEOpraHu4ecKuXx
CoeTMHEHHUH U UX

CBOMCTBA

Coaep:xaHue y4eOHOro MaTepuaJia

1

Metamiabl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpuCTauioB. Dusmdyeckne CBOMCTBA METAJIJIOB.
Knaccugpukamuss MeTajuioB 1O  paziIUyHBIM — NpH3HaKaM. XHMHUYECKHE CBOICTBa METaJJIOB.
DNEeKTPOXUMHUCCKUN Ppsl HAmpsDKeHUH MeTaioB. Mertamnorepmus.O0Ime CrnocoObl  MOTyYeHUS
MerauioB. [loHaTtne o Meramrypruu. [Iupomerauryprus, TMAPOMETAIUTYPIUs U JIEKTPOMETAUIYPIHUsl.
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CnnaBsl YCPHBIC U LIBCTHBIC.

Hemerauiabl. OcoOeHHOCTH CTPOCHHUA aTOMOB. Hewmeranner — IMPOCTBLIC BCIICCTBA. 3aBHCHUMOCTE CBOMCTB
raJJorcHOB OT HX IIOJIOXKCHUSA B HepHOHHqGCKOﬁ cucteMe. OKHCIUTEIBHBIC W BOCCTAHOBHTCILHBIC
CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJ0KCHUS B PAAY SJICKTPOOTPHULIATCIIBHOCTH.

2 | Okcnabl u ux cBoiictBa. CosneoOpasyronue u Hecoeoopasyromue okcuasl. OCHOBHBIC, aM(OTepHBIEC U
KHUCIIOTHBIE OKCHBI. 3aBHCHMOCTh XapakKTepa OKCHJA OT CTENEHU OKHUCICHHUS OOpa3yoIero ero
MeTajia. XMMUYECKHe CBOMCTBAa OKCHUIOB. [losyyeHue okcuaos.

3 | Kucaorsl M ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOIUTHI, UX KIacCU(DUKAIHS MO PA3IUYHBIM MPU3HAKAM.
XUMHYECKHE CBONCTBA KHCJIOT B CBETE TEOPUU DIEKTPOJUTUUYECKOW nuccormanuu. OcoOeHHOCTH
B3aMMOJICHCTBHSI KOHIICHTPHUPOBAHHOW CEPHON M a30THOM KHUCIOT ¢ MerauiaMd. OCHOBHBIE CIIOCOOBI
MOJTYICHUST KUCITOTHI.

4 | OcHoBaHMsI M UX cBoiicTBa. OCHOBaHHMS Kak 3JEKTPOJUTHI, UX KiIacCHU(PHUKAIMS TO Pa3IMYHBIM
Mpu3HaKamM. XHMHUYECKHE CBOWCTBA OCHOBAHUM B CBETE€ TEOPHM HJIEKTPOJIUTHYECKOW IUCCOIUALINH.
PasnoskeHre HepacTBOPUMBIX B BOJIE OCHOBAHUN. OCHOBHBIE CTIOCOOBI MOJYYEHHsI OCHOBAHUH.

5 | Coam u ux cpoiictBa. Conu kak 3eKTpoiauTsl. Colu cpeiHHe, KUCIbIE U OCHOBHBbIE. XHMHUYECKU 2
CBOMWCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTUYECKOH auccouuanuu. CrocoObl MOMyYeHHs COJeH.
['unposns conen.

6 | 'eHeTnyeckasi CBSI3b HEOPraHNYEeCKUX BellleCTB.
IIpakTnyeckue 3aHATHS 4
1. XuMuueckue CBOMCTBAa METAJLIOB.
2. CBoiCcTBa COeIUHEHHI JKeTe3a.

JAudpepeHpoBaHHbIN 3a4eT 2

Bcero: 44
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3. YCJOBUS PEAJIM3AIIMMA PABOYEW ITPOIPAMMBI YUEBHOI'O
HPEIMETA

3.1. TpedoBanus K  MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o
Peanuzanust mnporpaMmbl Tpearnonaraet Hanuuue ydeOHOoro kaOuHeTa U

1abopaTopun XUMUHU.

OGopynoBanue y4deOHOrO KaOmHeTa M paboumx MecT KaOWHeTa: TIapThl
YYCHHYECKHe, padounii CTOJ W CTYJ TpernojaBaTeis, JIeMOHCTPAIIMOHHBIA CTOI,
ayJIUTOPHAsI TOCKa, IITIKadbI AJI XpaHSHHUST 000py0BaHUSI.

Texnuueckue cpeacTBa 0OydeHHUS:

—IIePCOHAILHBIN KOMIBIOTED C JIMIICH3NOHHBIM MMPOTPAMMHBIM 00eCTIeueHuEM
Microsoft Windows XP Professional Bepcust 2002;

—IIPUHTED;

—MYJIbTUMEAUNHBINA [IPOEKTOP;

—D3KpaH NPOECKLIUOHHBIN.

ITeyaTHble TOCOOMS: TeMAaTHYECKHUE TAOIUIIBI IO XUMHUH (CTCH/IBI).

3.2. MudopmanuonHoe odecnevyenne 00y4eHust

Ilepeyens pexoMeHayemMbIX Y4eOHbIX wu3AaHuii, HMHTepHer - pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHI

3.2.10CHOBHbBIE UICTOYHUKHU:

1. Ta6puensa O.C. Xumus. 10 knacc. ba3zoBeiit ypoBens, yueOuuk/ O.C.
IMabpuenss. — 6-¢ uza., crepeorunHoe.-M.: Jlpoda, 2018.-191, [1] C.: wi.-
Poccuiickuii yueonuk). ISBN 978-5-358-19781-7

2. I'abpuensu O.C. Xumus. 11 knacc. ba3zoBeiit ypoBens, yueonux/ O.C.
["aGpuensn. — 5-e uzn., crepeorunnoe.-M.: [Ipoda, 2018.-223, [1] C.: un.-
Poccuiickuii yueonuk). ISBN 978-5-358-19784-8

JloTIOTHUTENIbHBIE UCTOYHUKH:

1.XamuroBa, A. U. Oprannueckas xumus i cryaeaToB CIIO : yueGHOE mocobue /
A. U. Xamurona, T. E. byceiruna, JI. P. Capuna. — Kazans : KHUTY, 2017. —
172 c. — ISBN 978-5-7882-1938-7. — Tekcr : anexTponnsii // JlaHs :
37eKTpoHHO-OnOmoTeuyHas cuctema. — URL: https://e.lanbook.com/book/102077
(mara obpamenus: 26.05.2022). — Pexxum pocrtyna: Jjisi aBTOPU3. MOJIb30BaTENCH.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

HNPEIMETA
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KOHTposp M OLIEHKa pe3yJbTaTOB OCBOCHMSI IMPEAMETa OCYLIECTBIISETCS
IIPENO/IaBaTENEM B IIPOLIECCE MPOBEICHUS IPAKTUUECKUX 3aHATHI U TaOOPaTOPHBIX
paboT, TECTUPOBAHUS, A& TAKXKE BBINOJHEHHUS OOYYAIOIIMMUCS WHIMBHYAIbHBIX

3aJlaHui, TPOEKTOB, UCCIEAOBAHMIA.

Pe3yabTarsl 00yyeHus

Kpurepun ouenku

@®opMbI U METO/IbI

ACATCIIbHOCTH YCJIOBCKA,
ACMOHCTPHUPOBATH Ha nmpumMepax
B3aMMOCBA3b MCIKIY XHUMHEH B ApyIruMu
C€CTCCTBCHHBIMU HAYKaMMU,

paCKpbIBaATh Ha IPHMECPAX ITOJIOKCHUSA

TEOPUH XUMHUYECKOTO CTpOCHUS
A.M. bytnepona;

MOHUMAaTh buszngeckuit CMBICIT
[Tepuoanueckoro 3aKOHa
JA.N. MenneneeBa M Ha €ro OCHOBE
OOBSCHATH 3aBUCHUMOCTh CBOICTB
XUMUYECKUX 3JIEMEHTOB u
0o0pa3oBaHHBIX ~ WMH  BEIIECTB  OT

3JIEKTPOHHOTO CTPOCHUS aTOMOB;
OOBSICHAT,  IPUYMHBI ~ MHOTO0Opasus
BEIIECTB Ha OCHOBE 00IIIHX
npeACTaBIeHUI UX COCTaBe W
CTPOCHUH,

NPUMEHSTh MpaBHUjia CHCTEMATHYECKOM
MEXIYHApOJAHOW HOMEHKIATyphl —Kak
CpeCTBa pa3InYeHUs U UACHTH()HUKAIINN
BEIIIECTB 110 X COCTaBY U CTPOCHHIO;
COCTaBJIATH MOJICKYJISIPHBIE u
CTPYKTYpHBIE (OPMYJIBI OPraHHMYECKHX
BEIIECTB KaK HOCHUTENEH MH(POPMAIUH O
CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M

00

NPUHAJIEKHOCTH K  OINpPEACIIEHHOMY
KJIACCY COCIMHEHUM;
XapaKTEpU30BaTh OpraHUYeCcKHe

BEIIECTBA II0 COCTABY, CTPOCHHUID H
CBOIMCTBaM, yCTaHaBJIMBAaTh NPUYUHHO-
CJICZICTBEHHBIE CBA3M MEXKIY JaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;
OPUBOJAUTh  TPUMEPHl  XUMHYECKUX
peaKkIui, pacKpbhIBAIOIINX XapaKTEPHBIE
CBOWCTBA THUIHUYHBIX MPEICTABUTEICH
KJIaCCOB  OPraHWYECKUX BEIIECTB C
LEJIbIO ux UICHTH(PHUKAINN u
00BSICHEHHS 00J1aCTH IPUMECHEHHUS;

TCCTHUPOBAHUSA, A TAKIKC

BBIIIOJTHEHNS
00yJaronuMucs
WHIBUTYTBHBIX
3aJaHHH, MIPOCKTOB,
HCCIICTOBaHUM.
OneHka pe3yibTaTOB
00yueHusI:

[Ipu BBICTABIIEHUN
TEKyIIeHl OILICHKU
YYUTHIBACTCS:
-pe3yJIbTaTUBHOCTH
paboThI y4Jarerocs
npu BBIIIOTHEHUH
3alaHMi Ha YYCOHBIX
3aHATHAX 51
CaMOCTOATEILHON
paboThI;

- oopMIIeHHE 3aJaHuiT
COTJIACHO 00pa3Ia.

[Tpu BBICTaBJICHUN
UTOTOBOM OIICHKHU
YUYUTBHIBACTCS:

- 00bEM U YpOBEHb
YCBOCGHHUS yYaIIUMHCS
TEOPETHUYECKOTO
Marepuana;

- KayecTBO pEeIICHHUS
3a1ad.

OLICHKH
B pesyabTarte n3y4eHus y4eOHOro Kontpons u oueHka | OCHOBHEBIE METO/IBI
npeaMera « XHMHUsI METALIOB) pe3yabTaTOB OCBOEHMS | KOHTPOJIA 3HaHUMU:
00y4aoIIMIACA HAYYNTCS: MUCIUTITUHEI TEeKYIIHH,
packpbIBaTh Ha IpUMeEpax poJib XUMHUU B | OCYIIECTBIISAETCS HNepUOANYECKUN U
(opMHUpPOBaHUN COBPEMEHHOM HayyHOH | mpernojaBaTeieM B | UTOTOBBIM KOHTPOJIb.
KapTUHBI MHpa M B IIPAKTUYECKOH | Impouecce IpoBencHus | Texymmil KOHTPOJIb

MPOBOJUTCS B popme:

- YCTHOTO OMpoca;
-IIUCBMEHHOTO OIPOCa;
-HpOBepKI/I BBITTIOJIHCHUA
MMCbMEHHBIX JIOMAITHUX
3aJaHNH;

- TECTUPOBAHUSA o
TEMaM;

-TIOITOTOBKH
COOOIIIECHMI;

-COCTaBJICHHSI KOHCTIEKTa
-HanucaHus pedeparon
¥ TBOPYECKHX padoT.

Tekyas MpOBEPKA
MIPOBOJIUTCSA
CHUCTEMAaTUYECKU u3
ypoka B ypok. Ilo uncmy
MIPOBEPSIEMBIX u
XapaxkTepy BOIIPOCOB
MpoBepKa MOXKET ObITh
VHJIUBUY JIbHOM,
bpoHTATBHON u
KOMOMHHUPOBAHHOM.
Ilepuonnueckas
IIpOBEpKa  MPOBOJUTCSA

M0 3aBEPIICHUU TEMBI
(paznmena).
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MPOTHO3UPOBATH BO3MO>KHOCTbH
MPOTEKAHUSI XMMHUYECKHX pEakluil Ha
OCHOBE 3HAHHM O THUMNAX XHUMHUYCCKOU
CBSI3M B MOJIEKYJIaX PEAreHTOB U HX
PEaKIMOHHON CTIOCOOHOCTH;
HCIIOJB30BaTh 3HAHHMSI O  COCTaBe,
CTPOEHUHM U XUMHUYECKUX CBOMCTBAX
BEIIIECTB JIsi 0€30MacHOr0 MPUMEHECHHS
B IIPAKTUYECKOW JIESATEIBHOCTH;
MPUBOJIUTh MPUMEPHl  MPAKTUUECKOTO
KCIIOJIb30BaHUS MPOAYKTOB NEPepadOTKU

HeTH u IPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEMHEHU
(monuaTHIEHA, CUHTETUYECKOTO

KayuyKa, alleTaTHOTO BOJIOKHA);
IPOBOJUTH OIBITHI O PACHO3HABAHUIO
OpPraHUYECKUX  BEIICCTB:  IJIMIICPHHA,
YKCYCHOW  KHCJIOTBI,  HENpeIeIbHBIX
JKHPOB, TJIFOKO3bI, Kpaxmaja, OCJIKOB — B
COCTaBe  MUINEBHIX  MPOJYKTOB H
KOCMETHYECKHUX CPEJICTB;

BIAJCTh TpPaBWIAMH W  NPUEMaMHU
Oe3omacHOil pabOTBHl C XUMHYECKUMU
BEIIECTBAMHU " nabopaTOpPHBIM
o0opyoBaHuEM;

yCTaHABJIMBAaTh 3aBHCUMOCTh CKOPOCTH
XUMHAYECKOH pEakiui H  CMEIICHHUS
XHUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX
(GakTOpoB ¢ IEIBIO  ONPEHICIICHUS
ONTUMAIIBHBIX ~ YCIOBHH  TPOTEKaHUS
XUMHUYECKHX TPOIIECCOB;

NPUBOJIUTH TIPUMEPBI THIPOJIH3a COJICH B
MOBCEIHEBHOM KM3HU YCIIOBEKA,
NPUBOJIUTh MPHMEPHl  OKUCIUTEIHLHO-
BOCCTAHOBUTEIIbHBIX peakiuii B
NpUpPOJIe, TPOU3BOJCTBEHHBIX TpOIleccax
1 JKU3HEACATEIIbHOCTH OPTaHU3MOB;
NPUBOJIUTH  MPHUMEPHl  XUMHYECKHX
peakimii,  pacKphIBAIOIIMX  OOIIUE
XHUMHAYECKHE CBOWCTBa MIPOCTHIX
BEIIIECTB — METAJJIOB U HEMETAJLJIOB;
NPOBOJUTHh pPAacyeThl HAa HAXOXKICHUE
MOJICKYJISIPHOM (hOPMYJIbI yIIIEBOAOPOIA
0 MPOAYKTaM CrOpaHUs H 10 €ro
OTHOCHUTEJILHOW TJIOTHOCTH U MacCOBBIM
JOJSIM ~ 3JIEMEHTOB, BXOJSIIUX B €rO
COCTaB;

BIAJETh  TpaBWIaMH  0E3011aCHOTO
oOpalieHusi C €IKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMHU, CPEICTBAMU
OBITOBOM XMMHUU;

OCYIECTBIISATh ~ MOUCK  XUMHYECKOU
uHpOpMaIUU o Ha3BaHUSIM,
WJICHTH(HKATOpAM, CTPYKTYPHBIM
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(hopMyItaM BEIIECTB;

KPUTHYECKH OLICHUBATH u
HWHTEPIPETUPOBATH XUMHYECKYIO
uHbOopMaIuIo, COJIepIKaIyIOCs B
COOOIICHUSX CPEJCTB MaccoBOH
unpopmaiuu, pecypcax VHTepHera,

HAayUYHO-MOIIYJIAPHBIX CTAThAX C TOYKH

3peHUs €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B  LEJSAX  BBISBICHUS
OIIMOOYHBIX CYXKJIEHUH u

(dbopmMupoBaHUs COOCTBEHHOW MO3UIINY;
IIPEACTABIIATH IIyTH PELLICHUS
r7100AIbHBIX MPOOJIEM, CTOSIIIIUX TIepest
YEJI0BEUECTBOM: DKOJIOTHUECKHUX,
JHEPIreTHYECKUX, ChIPbEBBIX, U POJIb
XMMHUU B PEIIEHUH 3TUX IPOOIEeM.

dopma MPOMEKYTOUHOMN

aTTecTaluu
YCTaHOBJICHHAs
yu4eOHbIM  IUIAHOM B
KoHie 1 cemectpa —
Ipyrast dopma
MIPOMEKYTOUHOM
aTTecTallii, B KOHIEC 2
ceMecTpa -
Qg QepeHInPOBaHHBII
3a4er.
®opmMa KOHTPOJIS Kpurtepuu onieHKH pe3yJibTaToB
pe3yJabTATOB 00y4eHH s o0yueHust
[IpoBepounas pabora, «OTJIMYHO» BBICTABIIACTCA OOyYaromemycs, ecim padora
KOHTpOJIbHAS paboTa BBIMIOJIHEHA  MOJIHOCTBIO, WJIM B HEH  HUMEIoTCsA
HECYIIECTBEHHbIE  OMIMOKW; HAa  KAueCTBEHHBICE U

TEOPETUYECKUE BOIPOCHl JIaH IMIOJHBINA, HCUEPIIBIBAIOLIMI
OTBET JIMTEPATYPHBIM SI3bIKOM C COOIIOCHUEM TEXHUUECKON

TEPMHUHOJIOIUU B OIIPEIETICHHOU JIOTUYECKOU
MIOCJIEIOBATEIBHOCTH,  NPUBOJUT  HOBBIE  IIPUMEPHI,
YCTaHABIMBACT CBA3b MEXAY M3y4aeMbIM M paHee

W3YYEHHBIM MAaTepHaJiOM 10 KYpCy, YMEET TPUMEHUTH
3HaHUS B HOBOM CUTYalllH;

«XOpOILIO» BBICTABISIETCA OOydYaroImeMycsi, eciu padorta
BBIITOJIHEHA IIOJIHOCTBIO MM He MeHee dyeM Ha 80 % or
oObeMa 3aJaHus, HO B HeH HUMEIOTCS HEIOoYEThl U
HECYIICCTBEHHbIE OIIMOKM;, OTBET HAa KayeCTBEHHbIE U
TEOPETUUECKUE BOIPOCHI YIOBJIETBOPSIET
BBIIICTIEPEYUCIICHHBIM ~ TpeOOBaHUSIM, HO  COJEPKUT
HETOYHOCTH B U3JIOKCHHUH (DAKTOB, OMPEICICHHM, TTOHITHIA,
OOBSICHEHHH B3aMMOCBSI3€H, BBIBOJIAX M pEHICHUH 3a/1ay;
YYaIIUNUCs UCTIBITHIBACT TPYAHOCTH B MPUMEHEHUH 3HAHHUM B
HOBOU CHUTYallU{, HE B JIOCTATOYHON Mepe HCIOIb3yeT CBI3U
C paHee U3yYCHHBIM MaTEPUATIOM.
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«YOBJIETBOPUTEIHLHO» BBICTABIISETCS 0OydYaIOLIEMYCsl, €CIIU
BBITIOJIHEHA B OCHOBHOM BEPHO (00BbEM BBIIIOJHEHHOW 4acTU
cocTaBiisieT He MeHee 2/3 oT o01iero o0beMa), HO IOMyIIEHbI
CYILLIECTBEHHbIE HETOYHOCTH; OOydaromuiics oOHapy>KHUBaeT
NOHMMaHWe Y4eOHOro MaTepuaja IpU HEAOCTATOUHOU
IIOJIHOTE€ YCBOEHUS IOHATHA M 3aKOHOMEPHOCTEW; yMeeT
NPUMEHSATH IOJyYCHHbIE 3HAHUS TNPH PEIIEHUH HPOCTHIX
3aJad  C  HCIOJB30BaHMEM TOTOBBIX  (opmyina, HO
3aTPyAHAETCS TpU pEIIeHUM KaueCTBEHHBIX 337ad M
CJIOKHBIX KOJIMYECTBEHHBIX 3ajad, TpeOyroumx
npeodpaszoBanus Gopmy.

«HEYJIOBIIETBOPUTEIBHO»  BBICTABISETCS OOydaromeMycs,
ecnmi  pabora B OCHOBHOM HE BBHINOJIHEHa (00BeM
BBIIIOJIHEHHON 4YacTH MeHee 2/3 or obmero o0bema
3aJjaHusA); OOydaroIMiCs MOKa3blBae€T HE3HAHHWE OCHOBHBIX
NOHATUM, HETIOHMMAHME H3YYEHHBIX 3aKOHOMEPHOCTEH H
B3aUMOCBSA3€M, HE YyMeeT pelarh KOJIMYECTBEHHbIE U
KAaueCTBEHHbIE 33J1a4H.

TectupoBanue

OnennBaercss nupHEepeHIIMPOBAHHO B COOTBETCTBUU C KPHUTCPHSIMH
OTICHOK (CM. TaOIHUITy U3 I1.5)

YerHbli onpoc

«OTJIMYHOY» BBICTABIIACTCS OOYYAIOMIEMYCsl, €CIIH OH IOJHO
PacKpbLI CoJIep>KaHue Martepuana B o0BeMme,
IPEeIyCMOTPEHHOM  MPOTPaMMOM;  HM3JIOKHI ~ MaTepHuall
IPaMOTHBIM  SI3BIKOM B OMPEACICHHOW  JIOTUYECKOU
MOCJICIOBATEIBHOCTH, TOYHO MCIOJIB3Ysl MATEMAaTHYCCKYIO U
CHCIMATM3UPOBAHHYI0  TEPMHHOJOTHIO W CHUMBOJIHUKY;
NPAaBWJILHO BBIMOJHUI TpaduyecKkoe M300paKeHUE W HHBIC
YepTeXXW W TpaduKu, COMYTCTBYIOIIUE OTBETY; IOKAa3all
YMCHHE WJUIIOCTPHPOBATh  TEOPETHUYECKHE  IOJIOKCHUS
KOHKPETHBIMH TIpUMEpaMH, TMPHUMEHATh WX B HOBOWM
CUTyalldd TIPH BBIMOJIHCHUH IPAKTHUECKOTO 3aJIaHus;
MIPOJIEMOHCTPHUPOBAIT YCBOCHHE paHee M3YYCHHBIX
COIyTCTBYIOIIUX  BOIPOCOB, cOpPMUPOBAHHOCTh U
YCTOHYHMBOCTh HCIIONB3yeMBIX TIPH OTBETE YMEHUH W
HaBBIKOB, OTBEYal CaMOCTOSATENHHO 0€3  HaBOISIIMX
BOTIPOCOB.

«XOpOIIIO» BBICTABIISAETCS OOyYarOIIeMycCsi, €CJIH OTBET
MMEeT OJMH M3 HENOCTATKOB: B H3JIOKCHUU JIOMYIICHBI
HeOoupIe TPOoOeNbl, HE HWCKA3WUBIIHE JIOTHYECKOTO W
MH(OPMALIMOHHOTO COJEPKAaHUS OTBETA; HET ONMpeAeTeHHON
JIOTHYECKOH TIOCIIeIOBATSIbHOCTH, HETOYHO WCIIOJIb3YeTCs
MaTeMaTHYecKas W CIElUATU3UPOBAHHAS TEPMHUHOJIOTHUS U
CUMBOJIMKA; JIONMYIIEHBI OJMH-[BA HEA0YETA MPU OCBEIICHUN
OCHOBHOTO  COJIEp>KaHUs  OTBETa, HCIIPABJICHHBIE TIO
3aMEUaHUIO PEroaaBaTelis; JOMYyIIeHbl OmrOKa Wiu Oosee
JIBYX HEJOYETOB TMPU  OCBEIIEHWH BTOPOCTETICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIPABICHHBIC I10
3aMEUYaHUIO WIH BOIPOCY MpernogaBaTes.
«YJOBIIETBOPUTEIIHHO» BBICTABIISCTCS O00YYArOMIEMYCsl, €CIIU
HETIOJTHO WJIM HEIOCJEA0BATEIbHO PACKPBITO COJICPIKAHUE
Marepuanga, HO I[IOKa3aHo oOllee TOHMMaHUE BOMPOCA,
UMEIIMCh  3aTPYJHCHUS WU  JONYIICHbl OIIUOKH B
ONpEJICIICHUN TIOHSATUH, HCIOJIb30BAHUU TEPMHUHOJIOTHH,
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yepTexkax, OJIOK-CXeM U BBIKJIQJIKaX, MCIPABICHHBIC IOCIE
HECKOJIBKMX  HABOSIIUX  BOMPOCOB  IPEIOJIAaBATEIIs;
0oOydJaromuiicss HE CHpaBWIICS C NPUMEHCHHEM TEOpUU B
HOBOI CHTYyallly MPH BBHITIOJHEHUHU MPAKTUYECKOTO 33aHHS,
HO BBITIOJHHJI 3aJIlaHUsl 00S3aTEIILHOTO YPOBHS CIIOXKHOCTH
10 JAHHOW TeMe; NpU 3HAHUHM TEOPETHUYECKOrO MaTepualia
BBISIBJICHA HEJOCTAaTOYHAs C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUH ¥ HABBIKOB.

«HEYJOBIETBOPUTEIILHO»  BBICTABISETCS  OOydarolemMycs,
€CIIi HE PpACKPBITO OCHOBHOE COJEpXKaHWE Y4eOHOTO
Martepuana; OOHapy»KEHO HE3HaHHE WM HEMOHHUMAaHUe
oOyJaroruMmcsi  OOJbIIel WM HamOoJiee BaXXHOM YacTH
y4eOHOro Marepuala; JOMYIICHbI OMIMOKU B OMpPEIEICHUN
MTOHSTHIA, MPU UCTIOIH30BAaHUN TCPMUHOJIOTHH, B YEpTEkKaxX,
OJIOK-CXeMax M MHBIX BBIKJIAJKaX, KOTOPhIE HE MCIPABICHBI
M0CJIe HECKOJIBKUX HABOSIIMX BOIIPOCOB IPENOIaBaATEIIsL.

HpaKTI/I‘ICCKOC 3aHsATHC

«3aYTEHO» BBICTABISETCS OO0YYaIOLIEMYyCsl, HE HMEIOLIEMy
HEYJIOBJIIETBOPUTEIbHBIX PE3YJIbTAaTOB 10 BCEM BHJaM
TEKYyIIEro KOHTPOJIA YCIEBAEMOCTH, IPEAYCMOTPEHHBIM
YTBEPKJICHHOM paboueil mporpamMmoil mpeamera, u (WIH)
NIOKa3aBIIEMY 3HAHHWE OCHOBHOIO Y4eOHO-IPOrpaMMHOIO
MaTepuana B oObeMe, HEOOXOAMMOM [UIsl JajbHeHIero
o0yuyeHHs U po(ecCHOHANBHON NesTeTbHOCTH;

«HE 3aYTEHO» BBICTABISECTCA OO0YYaIOLIEMYyCs, MMEIOILIEMY
HEYJIOBJIETBOPUTEIbHBIA  pe3yibTaT IO OAHOMY WU
HECKOJIBKUM BHJIaM TEKYLIEr0 KOHTPOJISI yCIIEBAEMOCTH,
MPeyCMOTPEHHBIM paboyeil mporpaMMoil mpeaMmera, H
(uM) mokasaBieMy NMpoOesbl B 3HAHUU OCHOBHOTO y4eOHO-
MIPOrpaMMHOT0 MaTepHaa.
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5. ®OH/JIbl OHEHOYHBIX CPEJACTB

2 cemecTp o0yueHusi. @opmMa NMPpoMe:KyTOYHOM ATTECTANUM —

«InddepeHuupoBaHHbIil 3a49eT)

Bonpocs! 1uis noarotoBku k nuddepeHImpoBaHHOMY 3a4eTy O MpeaMeTy «XUMus

1. Opranuueckas XuMHS.

bytneposa
AKaHBI

ApeHsl
Cnouptel. @eHon

i AN Sl

Ansnerunnl
9.

MCTAJIIIOB»

Teopusa cTpoeHue opraHuyeckux Bemects A.M.

[IpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB

HenpenenbHble yrieBog0POIbI.

I'eneTnueckasi CBs3b OpraHUYCCKHUX COC}II/IHGHI/Iﬁ

Kap6oHOBbBIE KHCITOTHI.

10.Cnoxusie 23¢upsl. JKupbl

11.¥YrneBonasl

12.A30T0oCOA€epKalle OPraHNYeCKUe COCTUHEHMUS.
13.OcHOBHBIE TTOHITHUS U 3aKOHBI XUMUH

14. TICXD u IICXD ]I U Menneneera

15.Tunel XUMUYECKUX CBA3EH, KPUCTALINYECKUE PEIIETKA
16.Knaccudukaruss XMMUYECKUX PEAKIIAMA

17. T3/

18.'maponus coneii. OBP
19.Knaccudukaimsi HEOpraHM4EeCKUX BEIIECTB

20.MeTanabl, OKCHIBI

21.Cnioco0sI nonyuenus metamioB. Kopposus
22.Kucnotsl, ocHoBanus. Coju
23.I'eneTnyeckast CBA3b HEOPTAHMYECKUX BEILIECTB
24.PemeHne pacu€THbIX 3aj1ay.

OHGHKa HHAWBUAYAJIBHBIX O6pa3OBaTCJIBHBIX I[OCTI/I)KGHI/II\/JI IO pe3yjibTaTaM
HpOMG)KYTO‘-IHOﬁ aTTeCTalluy IIPOU3BOAUTCA B COOTBETCTBHU C YHI/IBepcaJILHOﬁ

LIKAQJION:
IIpouenTt KauecTBeHHas1 OLleHKA HHAUBHUIYAJTbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeJbHBIX 10CTHKEHUH
(MpaBUJIBLHBIX OTBETOB) 0aJs1 (oTMeTKa) BepOaJIbHBINA aHAJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 +79 3 YAOBJIETBOPUTEIBHO
Menee 70 2 HEYJOBJIETBOPUTEIHHO
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Kpurepun ounenku:

90 + 100% (5 GannmoB) mpHUCBaUBAETCS 00YUYaAIOIIEMYCsl, €CJIM OH MOJHOCTHIO
BBITIOJIHUJI 33J]laHUE DK3aMEHAIIMOHHOTO OWJIeTa: Jai MpaBUIIbHBIE OTBETHI HA
BCE€ BOITPOCHI U PEINJ BCE 3a]1a4H;

80 + 89% (4 Oanna) mpucBauBaeTcs OOyYaroOlIEMYCsl, €CJIM OH TMOJHOCTHIO
BBITIOJTHAJT OJHO MPAKTHYECKOE 3aJaHhe SK3aMCHAIIMOHHOTO OujeTa W Jail
MPaBUIBHBIA OTBET Ha TEOPETUYECKUHA BOMPOC, JMOO BBITTOJHWI JIBA
MPaKTUYECKUX 3aJaHusl, HO HE CMOT MPaBUILHO OTBETUTH Ha TEOPETHUCCKHM
BOTIPOC;

70 = 79 % (3 Ganna) nmpucBauBaeTcs OOyYaroOlmEeMycCsl, €CJIU OH TMOJHOCTHIO
BBITIOJIHAJT OJIHO TPAKTUYECKOE 3aJaHhe JK3aMEHAI[MOHHOTO OuieTa W
JIOTTYCTHJI CYIIECTBEHHBIE ONMMOKY MTPU OTBETE Ha TEOPETHUECKHI BOTIPOC;
meHee 70% (2 Oamna) mpucBauBaeTcsi OOydarolIeMycs, €CId OH HE CMOT
BBITTOJTHATH HU OJTHOTO MPAKTUYECKOTO 3aJIJaHUs IK3aMEHAI[MOHHOTO OMJIeTa.
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6. AIATITALIUSI PABOYEW INPOTPAMMBI JJIsI JIMI[ C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 3/10POBbSI (OB3)
AgnantupoBaHHas TporpamMma pa3padaTbiBacTCs NpPH HAIAYUW 3asBICHHUS CO
CTOPOHBI 00y4aronerocs: (POAUTENIECH, 3aKOHHBIX MPEJCTABUTENICH) U MEAUITUHCKUX
MOKa3aHWil (PEKOMEHIAUSIMH TICUXOJIOTO-MEIUKO-TIeJarOTHIECKON KOMHUCCHN).
JIJIst MHBAMIOB aJanTHPOBAHHAS 00pa3oBaTelibHAs MporpaMma pa3padaThiBacTCs B

COOTBETCTBHUH C MHIANBUAYATHHON TPOTPaMMOii peabrINTAIINN.
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