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1. HACIHIOPT ITPOI'PAMMBI YYUEBHOI'O ITPEJIMETA
XUMHUA METAJJIOB

.1. OO0aacTh NnpUMeHeHHUs POrPaAMMBbI

[Iporpamma  y4eOHON  JUCHMIUIMHBI ~ SBISETCS  YacThl0  IPOrPaMMBbl
MOATOTOBKHU CIEHANUCTOB cpeaHero 3BeHa (manee - IIIICC3) B cooTBeTcTBUM C
dbenepaibHBIM  TOCYIapCTBEHHBIM  O0pa3oBaTENIbHBIM  CTAHJIAPTOM  CPEIHETO
npodeccuoHanbHoro oOpaszoBaHusi no crnenuaibHocTH 15.02.08 «TexHomorus
MaIlIUHOCTPOCHUSI»
1.2. MecTO IMCUMIVIMHBI B CTPYKType OCHOBHOII mnpodeccHOHAJIbHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

JucuumuiiHa  OTHOCUTCS K 0a30BbIM  JAWCIHUIUIMHAM M BXOJUT B
oOureoOpazoBarenbHblil UMK TexHuyeckoro npoduis [MIICC3 no cnenuanibHOCTH
15.02.08 «TexHomorust MalIMHOCTPOCHUSI»

1.3. lleaim u 3aga4u AUCHMILUIMHBI — TPeOOBaHUSl K pe3yJibTaTaM OCBOEHUS
AUCUMILIUHBI:

OcBoeHue cojiepkaHusg YYCOHOM IUCHHUIUITMHBI «XHUMHS METAIJIOBY,
obecrieurBaeT JOCTHXKCHUE 00YUYAIOIIMMHUCS CJICAYIONIUX PE3YIbTAaTOB:

* TUYHOCMHBIX:

— YyBCTBO TOPJOCTH M YBaXXCHUS K WCTOPUHU U JOCTIDKEHHUSM OTEYECTBEHHOMN
XUMHAYECKOW HAyKH; XMMHUYECKH TPaMOTHOE TMOBEIEHHE B MpodeccroHaTbHOM
ACSITENIFHOCTA W B OBITYy TpU OOpamieHWH C XUMHYECKHMHU BEIIECTBAMH,
MaTepraaMH U TIPOIECCaMH;

— FOTOBHOCTh K TIPOJOJDKEHUIO O0pa30BaHHS W TOBBIIICHHUS KBATH(DHKAIIUN B
n30paHHON TpodecCHOHATBLHON NESITEIPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
XHUMHAYECKUX KOMIIETEHITI B 3TOM;

— YMEHHE WCIIOJIb30BaTh JIOCTMDKEHUS COBPEMEHHOW XHMUYECKOW HAyKH |
XUMHAYECKUX TEXHOJOTHUH IS TOBBIIICHUS COOCTBEHHOI'O HHTEIUICKTYaIbHOTO
pa3BUTH B BEIOpaHHOU MPodeCcCHOHAIBHON IeATEIbHOCTH;

* MemanpeomMemHuix:

— HCHOJIb30BAaHUE PA3JIMYHBIX BHUJIOB [O3HABATEIBHOW  JEATEIBHOCTH U
OCHOBHBIX  HHTEJJIEKTYaJIbHBIX onepauui (moCcTaHOBKH 3a/1a4u,
dbopMynupoBaHUs ~ THUMOTE3, aHAIW3a W CHUHTE3a, CpPaBHEHHs, O00OOIICHHS,
CUCTEMATHU3alIUH, BbISIBIICHUS] IPUYMHHO-CJIEACTBEHHBIX CBSI3€H, ONCKA aHAJIOTOB,
dbopMynrpoBaHUS BBIBOAOB) ISl PEIICHHS IMOCTaBICHHOW 3a/1add, MPUMCHECHHE
OCHOBHBIX METOJIOB TO3HaHUS (HAOMIONCHWS, HAYYHOTO OKCIIEPUMEHTA) IS
M3Y4YCHHUS PA3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCA B IpodeccuoHanbHoil cdepe;



— WCTOJB30BAHHWE PA3IMYHBIX WCTOYHUKOB [UJIS TONYYCHHS XUMHYCCKOMN
uH(OpMAITMK, YMEHHE OICHHTHh €€ JOCTOBEPHOCTh IS OCTHDKCHHSI XOPOIIUX
pe3yapTaToB B npodeccuoHanbHoM chepe;

* NPEOMEMHbBIX

— chOpPMUPOBAHHOCTh TMPEJCTABICHUM O MECTe XHUMHHU B COBPEMEHHOM
HAay4yHOM KapTUHE MHpa; I[IOHUMaHUE POJW XUMUU B (PopMHUpOBaHUU
Kpyrozopa W (QYHKIMOHAIBHOM TIpPaMOTHOCTH YeJOBEKa JJig  pEIIeHUs
MPAKTUYECKUX 3a]1a4;

— BIIAJICHAE OCHOBOMNOJIATAIOIIMMHU XMMUYECKUMU TMOHATUSMHU, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSAMH;  YBEPEHHOE  IMOJb30BAHUE  XWMHUUYECKOU
TEPMUHOJIOTUEN WU CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMHU METOJAMUA HAYYHOIO IIO3HAHUSA, HCIIOJIb3YEMBIMU B
XUMUU: HaOJIOJICHUEM, OIHUCAHUEM, H3MEPEHUEM, OJKCIEPUMEHTOM; YyMEHUE
oOpabarbiBaTh, OOBSICHATHL PE3ylbTaThl TMPOBEJACHHBIX OMNBITOB U JICJaTh
BBIBO/IbI, TOTOBHOCTb U CIIOCOOHOCTH MMPUMEHSITh METObI IO3HAHUS MPU PEIICHUH
MPAKTUYECKUX 3a7a4;

— cpOpMHUPOBAHHOCTL  YMEHHS  J1aBaTh  KOJIMYECTBEHHBIC  OICHKH U
IIPOU3BOUTH PACUETHI MO XUMHUYECCKUM (OpMYyJIaM U YPaBHECHHSIM;

— BIIaJICHUE TIPaBUJIAMH TEXHUKH 0€30MacHOCTH MPHU UCIOJIH30BAaHUN XUMHUECKUX
BEILIECTB;

— c(opMUPOBAHHOCTH COOCTBEHHOW MO3UIIMU MO OTHOIICHHIO K XHUMHYECKOU
UHGOPMAIIMH, TTOTy4aeMOU U3 pa3HbIX UCTOUYHUKOB.

1.4. PexoMeHnayemoe KOJMYECTBO YACOB HA OCBOEHHE INPOrpaMMbI
AUCHUTITHHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku obyuatromierocs 44 gaca, B TOM YHCIIE:
TEOPETHYECKOTO 00yUeHHs 26 yacoB
paKTUYECKuX 3aHaThi 18 yacos.



1. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IPEIMETA

2.1. O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOI padoThI

Bup yyeOHol padoThI

Oovem uacoe

2 cemecmp

MakcumanbHasi yueOHas HArpy3Ka 44
(Bcero)
Oobsi3aTesqibHAasE  ayAUTOpPHAst  y4deOHasi 44
Harpyska (Bcero)
B TOM YHCJIEC:

JIEKIIAU 26

MPAKTUYECKUE 3aHITUS 18

Dopmvl nPOMeAHCYMOUHOU ammecmayuu

Jugpepenyuposannvlii 3auem




2.2. TemaTu4eckuii JIaH U cOoepP;KaHMe Y4eOHOI0 IpeaMeTa

Yposenw
HaumenoBanue CoaepikaHue yueOHOIro MaTepuaJa, JJabopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS O0bem
pa3iesioB U TeM padora o0y4aromuxcs, KypcoBasi padot (IIPoeKT) (eciu npedycmompensl) 4acos ocsfleuu
1 2 3 4
Paznea 1. Opranuyeckasi XuMmus 16
Tema 1.1. Conepxxanue yueOHOro Marepuasa 4
OcHoBHbBIC IOHATHS | 1 IIpeamer oprannuyeckoid XuMud. I[IpUponHBIE, HCKYCCTBEHHBIE W CHHTETHYECKHE OpPraHUYECKUE 2 1
OpraHu4yecKoi BemecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPraHMYECKUMHU. TeopHst CTpOEHUsI OPraHUYEeCKUX
XHMHUHU U TeOpUs coenmnHeHu A.M. byrnepoBa. OCHOBHBIE NOJIOKEHUSI TEOPUU XUMHUUYECKOro cTpoeHus. M3omepus u
CTpPOeHus n3oMepbl. XuMHuYecKue (GopMyiabl M MOJEIU MOJeKyl B opraHudeckod xumuu. Kiaccudukanus
OpPraHu4ecKux opraHvueckux BemiecTB. Knmaccudukanus BelIeCTB M0 CTPOCHUIO YIIEPOJHOIO CKEJIeTa U HaIM4YHUIo
COCUHEHU I ¢byHKIMoHaNBHBIX Tpymm. 'omonorn u romosorus. Haama Homenxnatypsl IUPAC. Knaccnduxarms
peakuuii B opraHuyecko xumuu. Peakuuu mnpucoenvHeHus (TUAPUPOBAHHUSA, TaJOTCHUPOBAHMUS,
TUAPOTraJIOr€HUPOBAHMS, THpaTallH). Peaxnun OTILETICHUS (mermapupoBaHus,
JeTUpOraloreHUpOBaHus, AeruapaTaiun). Peakuuu 3amenienus. Peakuuu nsomepusaium.
IIpakTHYeckoe 3aHATHE 2 1
[IpoBepka 3HaHui oOyvarormuxcst mo Teme 1.1. 3HaHMEe OCHOBHBIX MOJIOKEHUH Teopun byriepoBa, ymeHue
MIOCTPOEHHUSI YIJIEPOJHBIX CKEJIETOB HAa MPUMEPE MPOCTHIX YIVIEBOJOPOJOB UM MX IMPOU3BOAHBIX. YMEHHE
OTIPEENATh TUIIbI THOPUIN3allK aTOMOB YIJIepo/ia, Haluuue MU- U CUTMa- CBsI3eil B CTPYKTYpHOH (opmyre
OPraHMYECKOI0 BEIECTBA.
Tema 1.2. Copepxanue yueOHOro Marepuala 4
Yraesonopoansi n ux | 1 AnKaHbl. AJIKaHBI: TOMOJIOTUYECKHI psAl, ©30MEPHUS 1 HOMEHKJIaTypa aJIkaHOB. XMMHYECKHE CBONCTBA 2 1
NPUPOAHBIE aJIKaHOB (M€TaHa, ATaHa): TOpeHHe, 3aMellleHne, Pa3lioKeHue, Ieruapupoanue. [IpumeHeHne ankaHoB
HCTOYHUKH Ha oOcHOBe cBoiicTB. IIpomecchl NpPOMBINIIEHHOW TMepepaboTku He(PTU: KpPEeKUHT, PUDOPMUHT.
OxTtaHoBoe 4YHCIO OEH3MHOB U IIETAHOBOE YHUCIO JAM3EIbHOrO ToIuMBa. KokcoxuMmuyeckoe
IIPOU3BOJICTBO U €r0 MPOILYKLHS.
Pemenue 3kcriepuMeHTaJIbHBIX 3a]a4
2 AJKeHbl. DTWJIEH, €ro NojydeHue (IeTrHAPUPOBAHMEM HTaHa, JCNOoJIMMEepU3alueil MOJUATUIICHA). 1




I'omonoruueckuii psx, U30Mepusi, HOMEHKIATypa aJIKEHOB. XMMHUUYECKHE CBOMCTBA 3THJIEHA: TOPEHUE,
KadecTBEHHbIE peaknuu (oOecuBeynBaHWe OpOMHON BOABI W pacTBOpa IIe€pMaHraHaTa Kajus),
rujpaTtauus, nonumepusanusd. [I[puMmenenne sTuneHa Ha OCHOBE CBOMCTB. J{ueHbl u kayuyku. [lonstue
0 JMeHaxX Kak yrieBOoAOpoJax C JIBYMS ABOMHbIMU CBS3AMU. CONpsKEHHbIE AUEHbl. XUMHUYECKUE
cBoiicTBa OyraaueHa-1,3 u nzonpeHa: obecrBeunBaHue OPOMHOM BOJBI U TMOJTMMEPH3ALUS B KaydyKH.
HartypanbHblii 1M cuHTeTHuYecKHe Kaydyku. PesnHa. ANKUHBL. AneTwieH. XHMHYECKHE CBOMCTBa
alleTWJIEHa: TOpeHue, oOeclBeunBaHUE OpPOMHOM BOJbI, MPUCOEIUHEHHE XJIOPOBOJAOpOJAA U
ruaparanys. [IpuyMeHeHune aneTuiieHa Ha OCHOBE CBOMCTB. MeKKiiaccoBasi H30MeEpHsl C AJIKaANEHaAMMU.

Tema 1.3.
Kucaopoacoaepaxaux
He OpraHuvecKue
coeJMHEeHUs!

3 Apensl. benzon. Xumudeckue cBOMCTBa OCH30J1a: TOPEHUE, PEAKIIUU 3aMeleHus (rajJoreHupoBaHue,
HuTpoBanue). [Ipumenenune 6eH3051a Ha OCHOBE CBOWCTB.

IIpakTHyecKkue 3aHATHS

1 [IpenenbHble yrieBoiopoabl. ATKaHbl. XUMHUYECKHE U (pU3NUECKHE CBOMCTBA, MOIy4YEHHE.

2 HenpenenbHble yrieBo0po/ibl, XUMHUECKHE U (PU3NYECKUE CBOMCTBA, OJTyYEHHE.

3 ApoMaTtuyeckue yriieBoJOpO/ibl Ha MpUMepe OeH30J1a U ero MPOCTEUIINX FOMOJIOTOB. XUMUYECKHE U
(uznyeckue cBOICTBa, MOJIydYEHHE.

Conep:xaHue y4eOHOro marepuasa

1. | Couptsl. Ilomyuenue sTaHosIa OpOKEHUEM TITIOKO3bl M THApPATAUEH ATHIICHA. [ MApOKCHIIbHAS TpyIIIa
Kak ¢yHkuuoHanpHasd. [loHSATHE O mNpeAenbHBIX OJHOATOMHBIX CHHpPTaX. XHMHUYECKHE CBOMCTBA
JTaHOJA: B3aMMOJEHCTBUE C HaTpueM, oOpa3oBaHHE MPOCTBHIX M CIOXHBIX 3(UPOB, OKUCIEHUE B
anpaeruq. [IlpuMeHeHHe 53TaHOJA Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IOCIEICTBUS U
NpeaynpexaeHue. [ muuepuH Kak npeIcTaBUTeNIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOroaroMHble crnupthl. [Ipumenenue rauuepuna. @enos. dusznyeckue M XUMUYECKHE CBOMCTBA
(enona. B3auMHoe BIMsSHUE aTOMOB B MOJIEKYie (peHoIa: B3aMMOJICHCTBUE C TUIPOKCUIOM HATPHsI U
a30THOM Kucnotoil. [Ipumenenne eHona Ha OCHOBE €ro CBOWCTBA

2 Anbnerunsl. [lonatue 06 anpaerngax. AnpAerugaHas rpynna kak ¢yHkiuonansHas. Gopmanpaerua u

€ro CBOMCTBA: OKHMCJICHHUE B COOTBCTCTBYIOIIYIO KHCJIIOTY, BOCCTAHOBJICHHUC B COOTBeTCTBYIOH_II/Iﬁ CIIMPT.
HonyquHe AIBACTUAOB OKHUCICHUEM COOTBCTCTBYIOHIUX CIIMPTOB. HpI/IMeHeHI/Ie (I)OpManbz[eer[a Ha
OCHOBE €ro CBOMCTB. Kap60HOBBIe KUCIOTEL. lloHsATHE O Kap6OHOBLIX KHUCJIOTax. Kap60KCI/IJ'IBHa}I
rpyiia Kak (I)YHKI_[I/IOHaJIBHa}I. I'omonmorunyeckuit pdaa OpeACJbHBIX OJHOOCHOBHBIX Kap60HOBBIX
KHCJIOT. HonyquHe Kap6OHOBI>IX KHCJIOT OKHUCIICHHEM albJICTHI0B. XMMHYECKUE CBOMCTBA y’KCYCHOﬁ




KHCJIOTBL: OOIIMEe CBOMCTBA C MHHEPAJIbHBIMH KHCIOTaMH W peakuuu dTepuduranuu. [Ipumenenue
YKCYCHOM KHCJIOTBI HAa OCHOBE CBOMCTB. BpICIINe >KMpHBIE KHUCIOTHI Ha IpUMEpPE NaJIbBMUTHHOBOW U
CTE€apUHOBOI.

IIpakTnuyeckune 3aHATHSA 4
1. Xumnueckue U pusnueckue cBOWCTBA CIUPTOB (OKUCIIEHNE CIUPTA B allbAETU], MOJIy4YE€HUE IIIHliepaTa
Me€/I1, TUTPOCKOTIUYHOCTB);
2. Xumuueckue M (QU3MYECKHE CBOMCTBA aJbAETUAOB (peakuusi cepeOpsHOro 3epkKajia, OKHCIIEHUE
aITBJICTHJIOB B KKCJIOTY ¢ TToMoIipio ruapokcua meau (11));
3. CBOiiCTBa YKCYCHOM KHCIIOTHI (B3aUMOJICHCTBHE C METAJIJIaMHU, C OCHOBAHHSIMH, C COJISIMU, OTHOIIICHUE
K UHJIUKaTOpam);
Tema 1.4 Copep:xaHue y4eOHOro marepuasa 4
Asorcoaep:xkamme | Ilosmmmepsl. benku u monucaxapu/ipl Kak OUOMIOIMMEPHI. 2
OpraHuveckue IInacrtmacesl. [lomyyenue noauMepoB peaxiueil moJmMepu3aiy U MOJIUKOHIeHCAllH. TepMoIiacTUUHbIe
coeMHEeHUsl. U TEpMOpPEaKTUBHbIE Tu1acTMacchl. [IpencraBuTenu miactmacc.
IHommepsI Bonokna, ux knaccudukanus. [lomyuenue BosnokoHn. OTaenbHble NPEICTABUTENN XUMUYECKUX BOJIOKOH.
IIpakTHYecKkoe 3aHATHE 2
1. OO6mee mnonmmanue BMC: xknaccubukanuu, cnocoax TMOJMydeHUs, (U3HKO-MEXaHUYECCKUE
CBOMCTBA, COCTOSIHUS, XUMUYECKHE CBOWCTBA, IPUMEHEHHE.
Pasznen 2. OO0uasi 1 HeOpraHu4veckasi XuMusi 28
Tema 2.1. OcHoBuble | Conep:xkaHue y4eOHOIr0 MaTepuaja 6
NOHATHS M 3aKOHBI | 1 | OcHOBHBbIe MOHATHA XuMHH. BemectBo. Atom. Mounekyna. XUMHYECKH AJIEMEHT. AJUTOTPOIHSL. 2
XUMHUHU [Ipocthie U croxkHble BemiecTBa. KauecTBEHHBIM M KOJUYECTBEHHBIM COCTAaB BELIECTB. XUMUYECKHE
3HakU U GpopMyiibl. OTHOCUTENbHBIE aTOMHAsl M MOJIEKYJIsipHas Macchl. KonnyecTBo BeliecTsa.
OcHOBHBbIE 3aKOHbI XUMHHU. 3aKOH COXPAHEHHUSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTAaBa BEILECTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTAJpO U CIEICTBUS UX HETO.
PacueTHble 3a7aum Ha HaxXOXKICHHME OTHOCUTEIIBHOM MOJIEKYJISIPHOM Macchl, ONPEIEICHHE MacCOBOMN
JIOJIM XUMHYECKUX IEMEHTOB B CII0)KHOM BEIIECTBE.
IHepnomnuecknii 3akon .U. MenneneeBa. Otkpoitue [[.1. Menneneesbim Ilepuonnyeckoro 3akoHa. 2
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[lepuoauueckuii 3akoH B popmynuposke .M. Menneneesa.

[lepuonnyeckass TabnuIa XMMHUYECKHX OJIEMEHTOB — TpauuecKkoe OTOOpaKeHHE MEePHOANIECKOTO
3akoHa. CTpyKTypa NEpPHOJWYECKON TaONHIbl: MEpUObl (Mayible W OoJibllKe), Tpynmnbl (TJIaBHAS U
moOoYHas).

Ctpoenune atoma u nepuoguveckuii 3akon /.M. MenaeseeBa. AToM — cliokHasi 4actuma. Sapo
(IpOTOHBI M HEUTPOHBI) U AEKTPOHHAS 0000uKa. M30TONBI. CTpOoeHME 31IEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB MaJjblXx NepuoAoB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX OO0OJIOYEK aTOMOB 3JIEMEHTOB
OOJIBIIMX TIEPUOJOB (TIEpEeXOaHBIX 3jeMeHToB). [loHsiTe 00 opoOurtamsx. S-, p- u 0-OpOutanu.
DONeKTpOHHblE KOH(UIypallud aTOMOB XHMMMUYECKUX 31eMeHTOB. CoBpeMeHHas (opMyaupoBKa
MEePUOIUYECKOr0 3aKOHA. 3HAYEHHE MEPUOIMUYECKOTO 3aKOHA U MEPUOJANYECKON CUCTEMBl XMMHUYECKUX
anemenToB JI.M. MeHeneeBa 11 pa3BUTHS HAYKU U TOHUMAHWSI XUMHAYECKOW KAPTUHBI MUPA.

Tema 2.2.
Crtpoenue BemecrBa

Copep:xaHue y4eOHOro marepuasa

1

Honnasi xumuyeckasi cBsizb. KatroHsl, ux 00pa3oBaHue U3 aTOMOB B PE3YJIBTATE MPOIECCa OKUCTICHUSI.
AHI/IOHI)I, nux O6p330BaHI/Ie M3 aTOMOB B PE3YJIbTATC MPOUECCa BOCCTAHOBJICHUA. Honnas CBsI3b, KaK CBs3b
MeXAy KaTHOHAMH M aHHOHAMU 3a CYET 3JIEKTPOCTaTUUECKOTo MpuTsbkeHus. Kinaccuduxaius noHOB: 110
COCTaBy, 3HAKYy 3aps/ia, HATHYHUIO THAPATHON 0000uku. MloHHBIe KpucTammnyeckue pemerku. CBoicTBa
BEIIECTB C MIOHHBIM THUIIOM KPUCTAJTINYECKON PEIIETKH.

KoBanenTHasi xumuyeckasi CBsi3b. MexaHu3M 0Opa30BaHUS KOBAJICHTHOW CBs3UM (OOMEHHBIN U
JOHOPHO-aKUENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KoBalleHTHBIE MOJSpHAs W HEMOJSIpHAs CBS3U.
KpatHocTh KOBanmeHTHOHN cBsi3U. MoOJEKyasipHble M aTOMHBIE KpUCTaJTMueckue pemieTku. CBOHCTBa
BEIIECTB C MOJIECKYISIPHBIMU M aTOMHBIMU KPUCTAIUTMUECKUMHU PEIIETKAMU.

Meranaudeckas cBsi3b. MeTayuinyeckas KpUCTANIMYECKasl pelleTka M MeTajuTndecKas XUMHYecKas
cBs3b. DU3NUYECKUE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHMS BellIeCTB U BOJIOPOIHAsI CBSI3b. 1Bepoe, )KUIKOEe U ra3000pa3HOe COCTOSHUS
BemecTB. [lepexon BemecTBa U3 OJHOTO arperaTHOro COCTOsIHUS B Jipyroe. Bomopoanas cBsizb. Uucteie
BemecTBa u cMmecu. [lonstue o cmecu BemecTB. ['oMorennsie u rereporennsie cMecu. CocTaB cMmeceit:
o0BeMHas 1 MaccoBasi 1071 KOMIIOHEHTOB CMECH, MAacCOBas J10JI IPUMECEH.

Jucnepcuble cucremsl. [lonstre o mucnepcHoil cucteme. [[ucnepcHas ¢daza u AucriepcHOHHAs cpea.
Knaccudukanus aucnepcHsix cucteM. [IoHSITHE 0 KOJIOUIHBIX CHUCTEMAX.

Tema 2.3.

Conepxanue yueOHOro Marepuasia
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Bona. PactBopbl.
DJIeKTPOJIUTHYECKA
sl IUCCONUAIHSA

Bona. PacrBopel. PacTBopenne. Boga xak pactBopurens. PactBopumocTs BemiecTB. HacwilieHHbIE,
HEHACBHIIIICHHBIC, TEPECHIIICHHbIE PACTBOPHI. 3aBUCHUMOCTb PACTBOPUMOCTH Ta30B, KHUIAKOCTEH U
TBEP/IBIX BEIIECTB OT PA3TUYHBIX (PAKTOPOB.

MaccoBast 70711 paCTBOPEHHOI'O BEHIECTBA. JJIEKTPOJUTHYECKAS JAUCCOUMALMS. ODJICKTPOIUTHl U
HEIJIEKTPOJIUTHL. DIEKTPOJUTHYECKAs JUccolMamus. MeXxaHu3Mbl AJIEKTPOJUTHYECKON UCCOIHAIIIN
JUTSI BEILIECTB C PAa3IUYHBIMUA THIAMU XUMHUYECKOW CBS3U. [ MApaTHpOBaHHBIE W HETHUIPATUPOBAHHBIE
noHbl. CTeneHb ANMEKTPOIUTHYECKON aucconnanuu. CuibHbIE W ciaOble AJIeKTpOoauThl. OCHOBHBIC
TOJIOXKEHUS TEOPHH IECKTPOJUTUUECKON Tuccorani. KuciaoTel, OCHOBaHMS M COJIM KaK dJIEKTPOJIUTHI.

l'unponus kak oOMeHHbIM mpouecc. HeoOpaTumblil ruaponu3 OpraHUYECKUX U HEOPraHMYeCKHX
COEJIMHEHUH U €ro 3HaYeHHEe B MPAKTUYECKON JeSTETbHOCTH YelloBeKa
O6paTtumslii ruaponus coseil. [lpakrnueckoe npumenenne ruaponausa. CTyneH4aTblil THAPOIIH3.

IIpakTHyecKkue 3aHATHS

1. Peakuuu nonnoro ooMeHna
2. 'maponu3s coneit (Bce TUITBI THAPOJIN3a PEAKITUS CPEJIbI)

Tema 2.4.
XuMuueckue
peakuuu

Copep:xaHue y4eOHOro marepuasa

1.

Knaccnpukanusa XuMuyecKux peakuuid. Peakiuu coeqmHeHus, pas3ioKEeHHs, 3aMEIICHUs, oOMeHa.
Karanutuueckue peakuuu. OOpatuMble W HeoOpaTUMble peakiuu. ['OMOreHHble M TeTepOreHHbIE
peakuuu. DK30TepMHUYECKHE U SHIOTEPMHUYECKHE peakiuu. TerioBoil 3h(heKkT XUMUYECKUX peaKlUi.
Tepmoxumuueckue ypaBHEHHUSI.

CxopocTb XuMHYeCKHUX peakinuid. [loHsTHE 0 CKOPOCTH XUMUYECKUX PEAKIIUMA. 3aBUCUMOCTh CKOPOCTH
XMUMHYECKUX PEaKIUi OT pa3nyHbIX (PAKTOPOB: MPUPOJIBI pEarupyrolIuX BEIIECTB, UX KOHIEHTpPAIUH,
TEMIIEPATypbl, IMOBEPXHOCTH CONPUKOCHOBEHUS M HCIIOJIb30BAHMS KaTanu3atopoB. OOpaTUMOCTh
XUMHUYECKUX peakiuil. O0paTtuMble U HeoOpaTHUMbIe peakiuu. XUMUYECKOEe PaBHOBECUE U CIIOCOOBI €ro
CMEIICHHUS.

OKHCANTENBLHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu. Crenenn okucieHus. OKHCIUTEIb U BOCCTAaHOBJICHHE.
BoccranoButenr U okuclieHue. MeTon QJICKTPOHHOTI'O banaHca 11 COCTAaBJICHUA ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

Tema 2.5.
Kinacenpurkanus
HEOpPraHu4eCcKHX

Conepxanue y4eOHOro Marepuasa

1

Mertaabl. OcoOEHHOCTH CTPOCHUSA AaTOMOB U KpPUCTAJUIOB. du3nyecKkue CBOMCTBA METAJLIOB.
KJ'IaCCI/I(I)I/IKaL[I/IH MCTAJUIOB II0  PA3JIMYHBIM  IIPU3HAKAM. XYUMHUYECKHE CBOMCTBA METaJIOB.
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coeIMHEeHUN U UX
CBOJCTBa

DNEeKTPOXUMHUYECKUN DSl HaNpspKeHUHd MeTawioB. Metamtotepmus. O0mue crnocoObl  MOJydeHHS
MertamioB. llonartue o meramtypruu. [lupomeramnyprusi, TUAPOMETAIUTYPrUsl U AJIEKTPOMETAIUTYPrHsl.
CrinaBel YepHbIE U LIBETHBIE.

Hemetasubl. OcobeHHOCTH cTpoeHus: aTOMOB. HemeTtasuibl — nmpocThle BeliecTBa. 3aBUCUMOCTh CBOMCTB
raJIOTEHOB OT uX mnojoxeHus B llepumonmyeckoit cucteme. OKHUCINUTENbHBIE U BOCCTAHOBHUTEIbHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUSI B PSAY DJIEKTPOOTPHUIIATETLHOCTH.

2 | Oxkcuasnl u ux cBoiicrBa. ConeoOpa3yromue U HecoeoOpaszyronue okcuabl. OCHOBHEIE, aM(POTEPHBIE U
KHCIIOTHBIE OKCHJBl. 3aBUCHUMOCTh XapaKTepa OKCHIa OT CTCICHM OKHCICHHUS O00pa3yroliero ero
MeTajuia. XUMUYECKUE CBOMCTBA OKCHAOB. [loydeHne oKkCuaos.

3 | Kucaorsl 1 ux cBoiicTBa. KHCIIOTHI KaK 3JIEKTPOIUTHI, UX KIACCH(PHUKAINS TI0 Pa3IMYHBIM MTPU3HAKAM.
XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE TEOPHUU 3JIEKTPOIUTHYECKON nucconmanuu. OcoOeHHocTH
B3aUMO/ICHCTBUSI KOHIICHTPUPOBAHHOM CEPHON M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHbBIE CHOCOOBI
MTOJTy4EHUS KHCIIOTHI.

4 | OcHoBanusi m UX cBoiictBa. OCHOBaHWSA KakK SJEKTPOJIMTHI, WX KIaCCH(PUKAIMSA IO Pa3TUIHBIM
npu3HakaM. XUMHUYECKHUE CBOMCTBA OCHOBAaHWM B CBETE TEOPUU DICKTPOJUTHYECKOW HCCOLMAIINY.
PaznoxeHne HepacTBOPUMBIX B BOJIE OCHOBaHMI. OCHOBHBIE CITOCOOBI MOJTYyYEHUSI OCHOBAHUM.

5 | Comu m ux cpoiictBa. Comu Kak 37eKTponauThl. ConM CpeiHHe, KHUCIIble W OCHOBHBIE. XUMHUYECKU 2
CBOMCTBA COJICH B CBETE TCOPUHU AIEKTPOJUTHUYECKON Arccorranui. CrocoObl MOTydeHUs COJICH.
IM'uaponus cosneil.

6 | I'eHeTnyecKasi CBSI3b HEOPraHUYECKHX BElIECTB.
IIpakTHYecKkne 3aHATHS 4
1. XuMuyecKkue CBOMCTBA METAJIOB.
2. CBoiicTBa COEIUHEHUH Kee3a.

JuddepeHnupoBaHHbI 3a4eT 2

Bcero: 44
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3. YCJIOBUSI PEAJIM3AIIUU PABOYEN IMPOI'PAMMBI YYEBHOI'O
NPEAMETA

3.1. TpedoBanus K MHHUMAJILHOMY  MaTepPHAJIbLHO-TeXHHYECKOMY
o0ecre4eHHI0

Peanuzanus nporpaMMebl NpeanoyiaraeT HaJluyue y4eOHOro KaOMHeTa XUMUU.
O6opynoBanue y4yeOHOro KabuHeTa U pabouynx MecT KaOuHeTa: TapThl
y4YE€HHUYECKHe, pabouyuil CTOJI M CTyN MpenojaBaTesi, JTEMOHCTPALMOHHBINA CTOJ,
ayJIMTOpHAs 10CKa, IIKadbl 1Sl XpaHEHUsI 000py10BaHUS.

TexHuueckue cpeacTBa 00ydeHHUs:

—IE€PCOHANIbHBII KOMIBIOTEP C JIMLIEH3UOHHBIM NMPOTrPaMMHBIM 00€CIIeYeHUEM
Microsoft Windows XP Professional sepcust 2002;

—IIPUHTED;

—MYJIbTUMEIUNHBIN IIPOEKTOD;

—HKpaH NPOEKIIMOHHBIN.

IleyaTHble MOCOOUS: TEMAaTHUECKHUE Ta6HI/IHBI 10 XUMHUH (CTGH)IBI).

3.2. UudopmanuoHHoe odecriedyeHne 00ydeHust

Ilepeyenbr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HWHTepHeT - pecypcos,
JAOINOJHUTEIbHON JIUTEPATYPHI

3.2.10CHOBHBIE UCTOYHUKH:

1. T'a6puensu O.C. Xumus. 10 xknacc. ba3oBsiit ypoBens, yueouuk/ O.C.
IMabpuensn. — 6-e uzn., crepeorunsoe.-M.: JIpoda, 2018.-191, [1] C.: ni.-
Poccuiickuii yaueonuk). ISBN 978-5-358-19781-7

2. I'abpuensu O.C. Xumus. 11 knacce. ba3zoBbiit yposens, yueonux/ O.C.
["abpuensH. — 5-e u3., crepeorunnoe.-M.: [Ipoda, 2018.-223, [1] C.: ui.-
Poccuiickuii yaueonuk). ISBN 978-5-358-19784-8

JlomoTHUTENbHBIE UCTOYHUKH:

1.XamuroBa, A. M. Oprannueckas xumus s cryaeatoB CIIO : yue6HOe mocobue /
A. U. Xamurona, T. E. byceiruna, JI. P. Cadbuna. — Kazans : KHUTY, 2017. —
172 ¢. — ISBN 978-5-7882-1938-7. — Texkcr : a1eKTpoHHbIH // JIaHb :
aJIeKTpOHHO-OnOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/102077
(mata obpamienus: 26.05.2022). — Pexxum noctyma: 1yl aBTOPHU3. MOIH30BATENCH.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbBTATOB OCBOEHHMA YYEBHOI'O

NPEAMETA

KoHTposib M OLIEHKa pe3yabTaTOB OCBOCHUSA IPEAMETa OCYIIECTBISAETCS
MpenoaBaTeeM B MPOLecCe NPOBEACHUS MPAKTUUECKUX 3aHATUNA U Ja0OPaTOPHBIX
paboT, TECTUPOBAHMS, a TAKXKE BBIINOJHEHUS OOYYaIOIIMMUCS WHIWBUIYaAIbHBIX

3aJlaHui, TPOEKTOB, UCCIIEAOBAHUIA.

PesyabTaTsl 00yyeHus

Kpurepun onenkn

(I)OpMI)I H METO/bI
OINCHKH

B pe3yabTaTe u3yueHusi yueoOHOro
npeamera « XuMHs MeTALJIOB»
o0yyaromuiicss HAy4YNTCH:

pacKpbIBaTh Ha MpPUMEpax PoJib XMMUU B
(hopMUPOBAHUHN COBPEMEHHOW HAy4YHOU
KapTUHBI MHpa W B TPAKTHYECKOU
NESITETFHOCTH YETIOBEKa;
JEMOHCTPHUPOBATH Ha npuMepax
B3aMMOCBSI3b MEXy XUMHEH U IPYyrUMHU
€CTECTBEHHBIMU HAayKaMU;

pacKpbeIBaTh Ha TPUMEpax IOJIOKECHUS
TEOpUHU XUMHUYECKOTO CTPOCHUS
A.M. Byrneposa;

TTOHUMATh dbuzmveckuit CMBICIT
[Tepuoanueckoro 3aKOHa
.M. MengeneeBa W Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBONCTB
XUMUYECKUX 3JIEMEHTOB u
o0pa3oBaHHBIX MMM  BEHIECTB  OT
AIIEKTPOHHOTO CTPOEHUS aTOMOB;
OOBSACHATH  MPHUYMHBI  MHOr000pasus
BEILIECTB Ha OCHOBE 00X
MpeACTaBICHUI UX COCTaBe U
CTPOEHHUHY;

IIPUMEHATh MPaBWIA CHUCTEMATHYECKOU
MEXIYHAPOJHON HOMEHKIATYypbl Kak
CpeICTBa Pa3IUYeHUS U UACHTU(DUKALINU
BEILIECTB [0 UX COCTABY U CTPOCHMUIO;
COCTaBJISITh MOJIEKYJISIPHBIE u
CTPYKTYpHBIE (DOPMYIIBI OpPraHUYECKUX
BEIECTB KaK HOcuTeled nHpopmanuu o
CTPOCHHMH BEILIECTBA, €r0 CBOWCTBaxX W

00

NPUHAUIE)KHOCTH K  ONPEACIICHHOMY
KJIACCY COECIMHEHUN;
XapakTepU30BaTh OpPraHUYECKHUE

BEIIECTBA II0 COCTaBy, CTPOEHHUIO U
CBOMCTBaM, YyCTaHaBIMBaTb HPUYHMHHO-
CIIEACTBEHHBIE CBSI3M MEXAY JIaHHBIMU
XapaKTepUCTUKAMHU BEIIECTBA;

OPUBOJAUTH  TIPUMEPBl  XUMHUYECKUX
peakiuii, pacKphIBaIOIIUX XapaKTEpHbIE
CBOMCTBA TUIHUYHBIX IpEJCTaBUTENEH
KJIACCOB  OPraHMYECKHUX BEUIECTB C

Kontpons u onenka
pe3yJIbTaTOB OCBOEHHUS
JUCITUTIITUHBI
OCYILIECTBIISIETCS
npernojaBaTesieM B
IpoLecce MPOBEICHUS
TECTUPOBAHUS, & TAKKE
BBITIOJTHCHH S
00yJaroIuMuCs
WHIUBUTyJTbHBIX
3aJaHnM, MPOEKTOB,
HICCJIETOBAaHUI.
OneHka pe3ysbTaToOB
00yJeHMUSI:

IIpu BbICTaBIECHUMN
TEKYILeil OLIEHKU
YUUTHIBACTCS:
-pe3yJIbTaTUBHOCTD
paboThl y4arnerocs
npu BBITMOJTHEHUH
3aJaHuil Ha Yy4eOHBIX
3aHATUAX u
CaMOCTOSITEIbHOM
paboTHI;

- ohopmiieHue 3a0aHmi
corjacHo o0pasia.
[Tpu BBICTABIICHUU
UTOTOBOM OIICHKHU
YUUTBIBACTCS:

- 00b€M U YpPOBEHb
YCBOCHHUS YUYalIUMUCS
TEOPETUYECKOTO
MaTepuana,

- KAauecTBO PEIIECHMS
3a/1a4.

OcHOBHbBIE
KOHTPOJIS
TEKYyLIUH,
MEPUOINYECKU I 51
WTOTOBBIA KOHTPOJIb.
Texymmui KOHTPOJIb
MPOBOJUTCS B hopMe:

- YCTHOTO OTIPOCa;
-ITUCBMEHHOTO OTIPOCa;
-TIPOBEPKH BBITIOJITHEHUS
MACbMEHHBIX JIOMAITHUX
3aJIaHHI;

- TeCTUPOBAHUS
TeMawm;
-IIOJITOTOBKHU
COOOIICHUH;
-COCTaBJICHHSI KOHCIIEKTa
-HanucaHusi pedeparon
1 TBOPYECKHUX padoT.
Texymas MpoBepKa
MIPOBOJUTCS
CUCTEeMaTHYECKU u3
ypoka B ypok. [lo uucmy
MIPOBEPSEMBIX u
XapakTepy BOIIPOCOB
IIpPOBEpKa MOXKET OBITh
WHJIUBUIyaJIbHOM,
(dbpoHTAIBHOU u
KOMOMHUPOBAHHOM.
[Tepuomnueckas
MpOBEpKa  MPOBOIUTCS
M0 3aBEPIICHUU TEMBI
(paznemna).

METOIbI
3HAHUWI:
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LENbIO ux UACHTU(DUKAINN u
00BsICHEHUS 00JIaCTH TPUMEHEHHS,
MIPOTHO3UPOBATH BO3MOXHOCTb
NPOTEKaHUs] XUMHUYECKMX pEaKkuuil Ha
OCHOBE 3HAaHUN O THUIAX XUMHUYECKOH
CBSI3M B MOJICKYJIaX pEareHTOB M UX
PEaKIMOHHON CIIOCOOHOCTH;
UCTOJB30BaTh 3HAHUS O  COCTaBe,
CTPOCHHHM W XHMHUYECKHX CBOWCTBAX
BEIIECTB Il 0€30MacHOr0 MPUMEHEHHS
B IIPAKTUYECKOH JIEATEILHOCTH;
NPUBOAUTH TIPUMEPHI  TPAKTHIECKOTO
WCIIOJIb30BAHMUS IIPOIYKTOB MepepabOTKH

HedTH u MIPUPOTHOTO rasa,
BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/If/'I
(monuaTHIICHA, CUHTETUYECKOTO

Kay4dyKa, alleTaTHOTO BOJIOKHA);
MPOBOJIUTH OTBITHI IO PACIIO3HABAHHIO
OpraHMYeCcKHUX BENIECTB: TIUIEpUHA,
YKCYCHOW  KHCIIOTBI,  HEMpeaebHBIX
KUPOB, TITIOKO3bI, Kpaxmaia, OelKoB — B
COCTaBe  TMHUIIEBBIX  TNPOAYKTOB U
KOCMETHYECKHX CPEJICTB;

BIQETh TNpaBHJIAMH ¥  [pHUEMaMH
0e3omacHO pabOThl C XUMHYECKHUMU
BEIIECTBAMHU u 71a00paTOPHBIM
000pyI0BaHUEM;

YCTaHABJIMBATh 3aBUCHMOCTH CKOPOCTH
XAMUYECKOH pEakIuu ¢  CMEIICHHS
XAUMUYECKOTO PABHOBECHSI OT Pa3IMYHBIX
(akTOpoB C  IENBI0  OMpEeIeiIcHUs
ONTUMAIILHBIX  YCJIOBHH  TPOTEKAHUs
XUMHUYECKUX MPOIIECCOB;

MPUBOAMUTH IPUMEPBI TUAPOIIN3A COJICH B
MTOBCETHCBHOM JKU3HU YEJI0BEKA;
MPHUBOAUTh TPUMEPBI  OKHCIHUTEIBHO-
BOCCTaHOBHTEIIBHBIX peakuuii B
MIPUPO/IE, TPOU3BOJICTBEHHBIX MPOIECCaX
Y )KU3HECITEIIbHOCTH OPTaHU3MOB;
NPUBOJAUTH  TIPUMEPBI  XUMHUYECKUX
peaKIuid, packphIBalOIIMX  0O0IIUe
XUMUYECKHE CBO¥CTBa IPOCTBIX
BEIIECTB — METAJUIOB M HEMETAJIOB;
MPOBOJUTHh pacyeThl Ha HaXOXJIECHUE
MOJIEKYJISIpHOM (hopMyIbl yrieBogopoja
[0 TPOJYKTaM CropaHuss M IO €ro
OTHOCHUTEJIbHOM IJIIOTHOCTH U MacCOBBIM
JOJSIM  3JIEMEHTOB, BXOJSIIHUX B €ro
COCTaB;

BIaJeTh  NpaBUJIaMH  O€30MacHOTrO
oOpalieHus ¢ €IKUMH, TOPIOYUMH U
TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMU
OBITOBOI XUMUH;

OCYLIECTBIISITh  MOUCK  XUMHUYECKOU
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uHpOpMaIUN o Ha3BaHUSM,
ueHTH(OUKATOPaM, CTPYKTYPHBIM
(dbopMyIiaM BEIIEeCTB;

KPUTUYECKH OLICHHMBATh u
MHTEPIIPETUPOBATH XAMHUYECKYIO
uH(OPMAIIHIO, coJIepKaILyocs B
COOOLICHUSX CpeicTB MaccoBOM
uHpopmanuu, pecypcax HHTepHeTa,

HAaYYHO-TIOMMYJPHBIX CTATbAX C TOYKH

3peHus €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B ILEJSIX  BBISABIICHUSA
OIITMOOYHBIX CYXKIEHUHN 51

(dbopmupoBaHus COOCTBEHHOU MO3UIIHH;
MIPEJICTaBIATh MMYTH PEIICHUS
rJ100aJTBHBIX IPOOJIEM, CTOSIINX TEPES
4eJI0BEYECTBOM: SKOJIOTUYECKHUX,
SHEPreTUYECKUX, CHIPbEBBIX, U POJIb
XMMHH B PEIICHUH ITHX IPoOIIeM.

dopma MPOMEKYTOUHOMN
aTTecTaluu
yCTaHOBJICHHAS
y4eOHBIM  TUTAaHOM B
KoHIe | cemectpa -—
Ipyras dbopma
MIPOMEXKYTOYHOU
aTTecTaliud, B KOHIE 2
cemecTpa -
nuddepeHInpoBaHHBIN
3ayer.

®opMa KOHTPOJISA

KpuTtepuu oueHKH pe3yabTaToB

pe3yJbTaTOB 00y4YeHHs 00yueHust
ITpoBepounas pabora, — «OTJIWYHO» BBICTABIACTCS OOy4aromeMmycs, eciu paboTa
KOHTpOJIbHAs paboTa BBINIOJTHEHAa  MOJIHOCTBIO, AN B Hel HMEIOTCA
HECYIIIECTBEHHBIE OIHOKH; Ha Ka4eCTBECHHBIC 51

TEOPETUYECKUE BOIPOCHI JaH TOJIHBIA, HCYEPIBIBAIOIINI
OTBET JIUTEPATYPHBIM SI3BIKOM C COOJIIOJICHUEM TEXHUYECKOM
TEPMUHOJIOTUU B OnpeeICHHO M JIOTMYECKOM
ITOCJIEeIOBATEILHOCTH, MPUBOJIUT HOBEIE MIPUMEPHI,
YCTaHaBJIMBAET CBSA3b MEXKIY U3y4aeMbIM U PaHEe U3yYECHHBIM
MaTepuajoM IO KypCy, YMEET NPUMEHHUTh 3HAaHUS B HOBOWU
CUTYAallUH;

«XOpOILIO» BBICTABIAETCA oOOyJaromemycsi, eciu padoTa
BBIIIOJIHEHA ITOJIHOCTHIO MIIM He MeHee ueM Ha 80 % oT o0beMa
3a7laHusl, HO B HEW MMEIOTCSA HENOYETHl U HECYLIECTBEHHBIE
OIIMOKHU; OTBET Ha KAYeCTBEHHBIE M TEOPETUYECKUE BOMPOCHI
YIOBJETBOPSET BBIICIIEPEUUCICHHBIM TpeOOBaHUSAM, HO
COJICP’)KUT HETOYHOCTH B U3NIOKEHUU (HaKTOB, OMpEeNICHUH,
MOHITHI, OOBSICHEHHH B3aUMOCBSI3€H, BBHIBOJAX M PEIICHUU
3a7a4; YYal[uKCs HCHBITBIBAET TPYAHOCTH B NPUMEHEHUU
3HaHMM B HOBOM CHUTyaluMH, HE B JOCTaTOYHOW Mepe
WCIIOJIb3YET CBSI3U C PAHEE N3YYEHHBIM MATEPHUAJIOM.
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«YIOBJIETBOPUTEIILHO» BBICTABIISCTCS OOYYaIOLIEMYCsl, €CIH
BBITIOJIHEHA B OCHOBHOM BEpPHO (00BEM BBIMOJHEHHON 4YacTh
cocTaBisieT He MeHee 2/3 oT obuiero o6bema), HO JOIMYIICHbI
CYIIECTBEHHBIE HETOYHOCTH; OOydaromuiics OOHapyKHBaeT
NOHMMaHWe y4eOHOTOo Marepuana TpHU  HEJTOCTaTOYHOU
IIOJIHOTE€ YCBOCHHs IIOHATUM M 3aKOHOMEPHOCTEH; yMeeT
NPUMEHATHh TOJIy4YEHHBIE 3HAHHUS TPH PEHICHUH MPOCTHIX
3aJa4d C MCIOJIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSIETCS
Opd  pEHIeHMH  Ka4eCTBEHHBIX  3aJad W CIIOKHBIX
KOJIMYECTBEHHBIX  33/a4, TpeOyromux mpeoOpa3oBaHus
dbopmy.

«HEYJOBIIETBOPUTEIHHO»  BBICTABJIACTCS  OOydaromemycs,
ecmu  paboTa B OCHOBHOM HE BHIMONHEHa (00beM
BBINIOJTHEHHON YacTu MeHee 2/3 oT olmiero oobema 3a1aHus);
oOyJaromuiicss TOKa3pIBaeT HE3HAHHE OCHOBHBIX IOHSTHIA,
HETIOHMMAaHNEe U3yYeHHBIX 3aKOHOMEPHOCTEH M B3aMOCBSI3EH,
HE YMEET peliaTh KOJINYECTBEHHBIE H KAYeCTBEHHBIE 3a/Ia4H.

TectupoBanue

OnenuBaercs U GEPEHIIMPOBAHHO B COOTBETCTBHHM C KPUTEPUSMHU
OLICHOK (CM. TaOJIHIly U3 I1.5)

VYerHblit onpoc

«OTJIMYHO» BBICTABIISIETCS O0YyYaromieMycsi, €Cii OH TOJHO
PacKpbLI coJiep’KaHue Marepuana B o0neme,
MPEeIyCMOTPEHHOM  IPOrpaMMOi;  M3JIOXKHJI ~ MaTepual
rPaMOTHBIM  SI3IKOM B ONPEICICHHON  JIOTUYECKOM
MOCJIE0BATENILHOCTH, TOYHO HCHOJb3ys MaTeMaTHUYeCKyl U
CHEIMAM3UPOBAHHYI0O  TEPMUHOJIOTHIO UM CHUMBOJIUKY;
IPAaBWJIBHO BBINOJHWI Trpaduueckoe H300pakeHUE U HHbIE
yepTeku U TpaUKH, COMYTCTBYIOUIME OTBETY; IOKa3al
YMEHHE  WJUIIOCTPUPOBATH  TEOPETHYECKHUE  IMOJIOKECHHS
KOHKPETHBIMU MPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYyaI[M1

npu BBITMIOJTHEHUH MIPaKTUYECKOT O 3a/laHus;
POJIEMOHCTPUPOBAI YCBOEHHUE paHee M3YYEHHBIX
COMYTCTBYIOIIUX BOIIPOCOB, c(hOpMHUPOBAHHOCTh u

YCTOWYMBOCTh HCIOJI3YEMBIX TpPU OTBETE YMEHHH H
HABBIKOB; OTBEYAJl CAMOCTOSITENIbHO 03  HaBOIAIINX
BOIIPOCOB.

«XOpOILI0» BBICTABISIETCS O0y4aroUeMycs, €ClIM OTBET UMEET
OJIUH M3 HEJIOCTATKOB: B HM3JIOKEHHU AOMYIICHbI HEOOJbIINE
npoOeibl, He UCKA3UBILUE JIOTUYECKOTO U WH(GOPMAITMOHHOTO
COJIEp)KaHUA OTBETa; HET ONPENCIIEHHON  JOrH4ecKon
MOCIIEZIOBATEIHLHOCTH, HETOYHO UCTIOJIB3YETCS
MaTeMaTHuecKas M CIEeNHMaTU3UPOBAHHAS TEPMHUHOJOTUS U
CHUMBOJIMKA; JOMYIIEHbl OJMH-[Ba HEJOYeTa MPH OCBEIICHUU
OCHOBHOTO  COJIEpXaHUs  OTBETa, HWCIPABICHHBIE IO
3aMEUaHUI0 TMPEnoaBaTes; JAOMYyIIeHbl OmMOKa uiu Oonee
JBYX HEIOYETOB IPHU OCBEIIEHUH BTOPOCTENEHHBIX BOMPOCOB
WIK B BBIKIAJKaX, JIETKO UCIpPABICHHBIC M0 3aMEYaHHUIO WU
BOIIPOCY IPENo1aBaTeis.

«YIOBIIETBOPUTEIHHO» BBICTABIIACTCA OOydalOIIEMYyCs, €CIU
HEMOJHO WJIM HEMOCJENI0BATEeIbHO PACKPBITO COJAEpKaHUE
MaTepuaiga, HO TIOKa3zaHO oOlee TOHMMaHHE BOIPOCA,
UMENNCh  3aTPYAHEHHS WM  JOMYyIIEHbl  OMUOKKH B
ONpENENeHNN TOHATUM, MCIOJIb30BAHUM TEPMHUHOJIOTHH,
yepTekax, OJNIOK-CXeM M BBIKIAJKAaX, HCIPABJICHHBIE MOCIE
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HECKOJIBKMX ~ HABOJAIIMX  BOINPOCOB  IPEIO/aBaTelis;
oOyyJaromuiicsi He CpaBUIICS C IPUMEHEHUEM TEOPUH B HOBOU
CUTYyallUl TPU BBINOJHEHUH MPAKTUYECKOTO 3a/JaHUs, HO
BBITIOJIHWIJI 3a7[aHusl 00s3aTETILHOTO YPOBHS CJIOXKHOCTH TIO
JAHHOM TeMme; TMpH 3HAaHUM TEOPETUYECKOTO Marepuaia
BBISIBJICHA HEIOCTAaTOYHAast C(OPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

«HEY/IOBJIETBOPUTENBHO»  BBICTABIIAETCA  OOyyarolemycs,
€CJIi HE pacKpblTO OCHOBHOE COJepXaHUe Yy4eOHOTO
MaTepuana; OOHApy)K€HO HE3HAaHUWE WIM HENOHWMaHUeE
oOyvarorumcss  Oonble win Haubojee Ba)XHOM YacTH
yu4eOHOro Marepuana; JOIMYIIEHbl OMIMOKM B OIpEIeIeHUU
NOHATUH, TPU KCHOJB30BAHUU TEPMUHOJIOTHH, B YEpPTEikKax,
ONOK-cXeMax M HMHBIX BBIKJIAJKaX, KOTOPbIE HE HCIIPABIICHBI
10CJI€ HECKOJIbKMX HaBOISIIMX BOIPOCOB MPENoJaBaTels.

HpaKTI/I‘IeCKOG 3aHATUC

«3aYTEHO» BBICTABISIETCS OOyYarOmEeMycsi, HE HMEIOIIEMY
HEY/IOBJICTBOPUTENBHBIX  PE3yJIbTaTOB IO BCEM BHJAM
TEKyIIeTO KOHTPOJISi  YCIIEBA€MOCTH, MPEIYCMOTPEHHBIM
YTBEpXJACHHON pabouell mporpammoil mnpeamera, U (WUJn)
MOKa3aBIIeMy 3HAaHHE OCHOBHOTO Y4eOHO-TIPOTPAMMHOTO
Marepuaia B oObeMe, HEOOXOIUMOM i JaJIbHEHIIEro
0o0yueHus U IpodecCUOHATbHON AESITETbHOCTH;

«HE 3a4YTEHO» BBICTABISIETCS OOYJaIOUIEMYCsl, HMEIOIIEMY
HEYJOBICTBOPUTEIBHBIM  pe3ylnbTaT 10  OJHOMY WU
HECKOJIbKAM BHJIaM TEKYIIETO0 KOHTPOJIS yCIEBAEMOCTH,
MPETYCMOTPEHHBIM paboveil mporpaMMoi mpeaMeTa, U (UiTH)
MOKa3aBIleMy TMpoOesbl B 3HAHMA OCHOBHOTO Yy4YeOHO-
IPOrpaMMHOTO MaTepHaa.
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5. OHAbI OHEHOYHBIX CPEACTB

2 cemecTp 00y4eHusi. PopmMa NpOMeKYTOYHON aTTECTALUU —
«InddepenuupoBanublii 3a4em

Bonpocs! a1 moaroToBku K 1udPepeHInpoOBaHHOMY 3a4€Ty 0 IPEeIAMETY «XUMUS

1. Opranuueckass XuMus.

bytneposa
AJKaHEBI

ApeHbl
Cnouptel. @eHon

MCTAJIJIOB»

[IprpoaHbIe HICTOYHUKU YIII€BOAOPOIOB

HenpenenbHble yrieBo10poabl.

Teopusi cTpoeHME OpraHuyeckux BemecTB A.M.

I'eHeTrueckast CBSA3b OPTaHMYECKHUX COCTHMHCHUM
AJpnerunnl

. KapOGoHOBBIE KHCIIOTHI.

10 Crnosxnbie 3¢upsl. XKupbl

11.VYrneBoasl

12. A3oTocoaep:kaliiue opraHnYecKue COeTUHEHNS.
13.0OcHOBHBIE TOHATHS U 3aKOHBI XUMHUU

14. TICXD u IICXD JI 1 MenneneeBa

15.Tumbl XUMHUYECKUX CBSI3EH, KPUCTATUTUICCKHUE PEIICTKH
16.Knaccudukanmsi XAMUYECKUX PEaKITUi

17. T3/

18.T'uaponus comneii. OBP

19.Knaccudukanus HeOpraHU4eCKUX BEIIECTB
20.MeTamibl, OKCHIBI

21.Crioco6sl nomyueHust MmetamuioB. Kopposus
22.Kucnotel, ocHoBaHusA. Coin

23.T'eHeTnueckas CBsi3b HCOPraHUUYECKUX BEIIECTB
24.Pemienue pacyETHBIX 3a/1a4.

©ONDUTEWN

Ornenka MHAMBUAYAJIbHBIX 00pa30BATENbHBIX JOCTHKEHUN MO pe3yJbTraTaM
MIPOMEKYTOUYHOM AaTTECTAllMM IPOU3BOJAUTCS B COOTBETCTBUU C YHUBEPCAIbHOU

IIKAJIOM
IIpouent KavecTBeHHasi OLleHKA HHANBUIYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa30oBaTeJbHbIX JOCTHKEHHU I
(mMpaBWIbHBIX OTBETOB) 0asu1 (0TMETKA) BepOAJIbHBINH AHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIIO

70+ 79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJTOBJICTBOPUTEIHHO
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Kpurepun ouenku:

90 + 100% (5 GannoB) mpHUcBaUBaETCA 00YUYAIOIIEMYCsl, €CIIM OH MOJHOCTHIO
BBITIOJTHWIT 3aJaHUe DK3aMEHAIIMOHHOTO OWIIeTa: J1aj MpaBWIbHBIC OTBETHI HA
BCE BOIIPOCHI M PEIINI BCE 3a/1a4H;

80 + 89% (4 Gamna) nmpucBanBaeTcs O0yYarOUIEMYCs, €CJIM OH MOJHOCTHIO
BBITIOJIHWII OJTHO TMPAKTHYECKOE 3a/laHre SK3aMEHAIMOHHOTO OWieTra W aal
NPaBWIBHBI OTBET HA TEOPETUUYCCKUU BOMPOC, JHOO BBITIOJHWI JBa
NPAKTHYCCKUX 3aJaHMI, HO HE CMOT MPaBUJILHO OTBETHUTh HA TEOPETUUCCKUM
BOIIPOC;

70 =79 % (3 Oanna) nmpucBauBaeTcsi 00ydarolmeMycs, €Clid OH MOJHOCTHIO
BBIMIOJIHWII OJHO TPAKTHYECKOE 3aJaHhe »SK3aMEHAIIMOHHOrO Ouiera W
JOITYCTHIT CYIIIECTBEHHBIC OITMOKY TIPH OTBETE HAa TEOPETUICCKUNA BOIIPOC;
menee 70% (2 Oamta) mpucBawBaeTcs OOydarolmeMycs, €Clii OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MPAKTUYECKOTO 3aJIaHUs SK3aMCHAIIMOHHOTO OWIeTa.
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6. ATAIITAIINAA PABOYEH TIPOTPAMMBI JJIsI JIMI[ C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbBS (OB3)
AnanTupoBaHHas TporpaMma paspadaThlBaeTCs TNPHU HAIWYUU 3asABICHHUS CO
CTOPOHBI 00y4aronerocst (poAUTENEH, 3aKOHHBIX MPEJCTABUTENICH) U MEAUITUHCKUX
MOKa3aHWi (PEKOMEHIANUSAMH TICHXOJIOT0-MEIUKO-TIeJarOTHIECKONH KOMHUCCHN).
JIJist ”HBaTUAOB aJanTHPOBaHHAs 00pa3oBaTelIbHAS MIpOrpaMMa pa3padaThiBacTCs B

COOTBETCTBHH C WHIUBUIYAIBHON TPOTrPAMMON peaOUITHTAIIHH.
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