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HHOACHUTEJIBHAA 3AIINCKA

OcHOBHOI1 HeIbI0 yueOHOU auciumuinHbel «OO0mas 1 HeopraHu4eckasi XMMUsD SBJISIETCS TEOPETHUYECKash M MPaKTUYecKasi MOJArOTOBKA CTYJEHTOB
no oOmeld W HEOPraHWYECKOH XMMHH C YYETOM COBPEMEHHBIX TEHACHIUI pPa3BUTHUS XHMHUYECKOH HAyKH, YTO OOECIEYMBACT peIIeHHE
BBIITYCKHHKOM 337a4 Oymymiei npodeccuoHanbHON AeATeNbHOCTH (B T. 4. 33/1a4 10 CO3AaHUIO BEIIECTB U MaTEPHAJIOB C 33JaHHBIMU CBOHCTBAMU).

3azlaanI/1 06HIGI71 n HeOpFaHH‘IeCKOfI XUMHHU SABJIAIOTCA U3YyYCHUC COBPEMCHHBIX Hp@I[CTaBJ'IeHI/Iﬁ O CTPOCHHWH BEHICCTBA, O 3aBUCUMOCTH CTPOCHUA
H CBOMCTB BC€HICCTB OT ITIOJIOKCHUS COCTABIAOIIUX WX 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEMC U XapaKTepa XHUMHYSCKOM CBSI3U IMIPUMCHHUTCIIBHO K
3aJjagaM XUMHUYCECKOM TCXHOJIOTHUH, MPUPOAbl XUMHUYCCKUX pCaKHHfI, HCIIOJIB3YEMBIX B MNPOU3BOACTBC XHMMHWYCCKUX BCIICCTB M MATCPHUATIOB,
IIOAXOJ0B K OIIMCAHUIO XHUMHUYCCKUX IIPOLECCOB C LECJIbIO OINTHUMH3aHUN YCJ'IOBI/Iﬁ Hux HpaKTI/I‘IeCKOﬁ pcaiansannm, Ba)KHEHUIIIMX CBOMCTB
HCOPraHNM4eCKUuXx COCI[I/IHCHI/Iﬁ u SaKOHOMepHOCTeﬁ X U3MCHCHHSA B 3aBUCHMOCTH OT ITOJIOKCHHUA COCTABIAOIINNX UX 3JICMEHTOB B HepHOﬂquCKOﬁ
CUCTEMCE,; COBPEMECHHEBIX TGHI[CHHI/Iﬁ Pa3sBUTHA HeOpFaHH‘ICCKOfI XHUMHHU U HCOPIraHNYCCKOI'0 MaTCpralOBCACHU.

®opmbl pabOTHI I OpPTaHU3AIMS 3aAHITHI: JICKIUS, JabopaTopHas paboTa, caMoCTOsATeIbHAs paboTa CTYIEHTOB.



1. MACIIOPT PABOUYEM ITPOI'PAMMBI YUYEBHOM JAUCHUIIVIMHBI EH.02 «O61mas u HeopraHuveckasi XuMusi»

1.1 ObaacTh NpUMeHEeHUs] NPOrpaMMbI

PabGouass mporpamma yueOHoM auciurmiuabl EH.02 «OOmiasi u HeopraHuueckass XHMUsSD» SIBISETCS YacTbiO MPOrpPamMMBbI
NOATOTOBKH CIelManucToB cpeanero 3BeHa B cooTBercTBUM ¢ ['OC CIIO cneumansHOCcTH O crenuaibHocTH 18.02.12
«TexHoorus: aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COSTUHEHUI

1.2 MecTo y4eOHOIi TUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CNEIHAJTMCTOB CPeJHEro 3BeHa

VYyeOnas qucruruinHa «OO1Ias ¥ HeOpraHU4Yeckasi XUMMUs» OTHOCHUTCS K 0053aTebHON YacTH MaTeMaTHUYeCKOro U OOIIero
ecTtecTBeHHOHayyHOro y4eOHoro mukia EH.00 u ocHOBbIBaeTcs Ha 3HAHUAX, HABBIKAX U YMEHHUAX, MPUOOPETEHHBIX B
pe3ysbTaTe OCBOCHHUSA XMMUHU, (GU3UKH M MATEMATUKUA B CpEIIHEU IIKOje. YCHEeIHOMY OCBOCHHMIO AUCIUIUIMHBI COMYTCTBYET
napajyiebHOe 3yueHue QU3MKA U MaTEMATUKH KaK 0a30BbIX €CTECTBEHHOHAYYHBIX TUCIIUILINH.

1.3 Heau u 3agaum y4eOHOH IMCHUIIMHBI — TPeOOBAHMS K Pe3yJbTATAM OCBOEHHS YUeOHOI TUCIUIINHBI
JIns1 yCremHoro OCBOCHUs JUCILUIUIAHBI CTYICHT JOJKEH YMETh:

. JaBaTh XapaKTEPUCTUKY XHUMHYECKHUX 3JIEMEHTOB B COOTBETCTBHUM C HX IMOJOKEHUEM B MEPUOJUYECKON CUCTEME
xumuueckux aneMmenToB .M. Menaeneena;

. HCITOJIb30BaTh JJAOOPATOPHYIO TIOCYTy U 000pyI0BaHUE;



. HAXOJUTh MOJIEKYJISIPHYIO (POpPMYIy BEILIECTBA;

. MIPUMEHSIThH Ha MIPaKTUKE TTpaBuiia 0e30MmacHO paboThl B XUMUUYECKOM JlabopaTopuu;

. MIPUMEHSITH OCHOBHBIC 3aKOHBI XMUMHH JIJI PELICHUs 3a]1a4 B 00J1aCTH Mpo(ecCuoHanbHOM NS TENbHOCTH;

. MPOBOJAUTH KAYECTBCHHBIE PEAKIIMM HA HEOPraHMYECKHE BEIIECTBA WU HOHBI, OTJEIbHBIE KJIACChl OPraHUYECKUX
COCJIMHCHUM;

. COCTaBJISITh YPaBHEHUS PEaKIINil, IPOBOJUTH PacueThl IO XUMUYECKUM (HOpPMYJIaM U YPABHCHUSM PEaKIIUu;

. COCTaBJISATh JIEKTPOHHO-UOHHBIN OaTaHC OKUCIUTEIBLHO-BOCCTAHOBUTEIIBHBIX MTPOIECCOB;

B pesynbrare ocBoeHUS yaeOHON TUCIMIUIMHBI CTYIACHT JOJDKEH 3HATh:

. TUJPOJIN3 COJIECH, DJICKTPOJIN3 PACILIABOB U PACTBOPOB (COJIEH U 110U );

. JUCCOLIMAIIMIO 3JIEKTPOJIMTOB B BOJIHBIX PACTBOPAX, CUIIbHBIC U CIa0bIe DIEKTPOJIHUTHI;

. KJIacCU(UKAINIO XUMUYECKUX PEAKIINi 1 3aKOHOMEPHOCTH UX MPOBEACHHUS;

. oOpaTUMbIe 1 HEOOpATHUMbIE XUMUYECKHUE PEAKIINHN, XMMHUUECKOE PAaBHOBECHE, CMEIIIEHNE XUMHUYECKOT O PaBHOBECHSI 10T

JEHCTBUEM Pa3IUYHBIX (PAKTOPOB;

. OOIIYI0 XapaKTePUCTUKY XUMHYECKUX PJIEMEHTOB B CBS3M C MX MOJIOKEHUEM B TIEPUOIUYECKON CUCTEME;
. OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIINH, PEAKIIMH HOHHOTO 0OMEHa;

. OCHOBHBI€ MOHSTHS U 3aKOHBI XUMHH;

. OCHOBBI JIEKTPOXUMUH;



. IIEPUOJIUYECKAN 3aKOH U IEPUOJUUYECKYIO0 CHUCTEMY XHUMHUYECKuX adneMeHToB /[[. M. MenzaeneeBa, 3aKOHOMEPHOCTHU
M3MEHEHHS] XUMUYECKUX CBOWCTB JIEMEHTOB U UX COCIMHEHUN 10 IEPUOJAM U TPYyIIIaM;

. TerI0BOM A(h(PEKT XUMUUECKUX PEAKIINM, TEPMOXUMHUUECKUE YPABHECHHUS;
. THUIIBI U CBOMCTBA XUMUYECKUX CBsI3€H (KOBAJICHTHOW, MIOHHOMW, METAJITHYECKON, BOJJOPOTHOM);
. (hOpMBI CYIIIECTBOBAaHUS XUMUUECKUX DJIEMEHTOB, COBPEMEHHBIE MTPECTABICHHS O CTPOSHUU aTOMOB;

® XAPAKTCPHBIC XUMHNYCCKHUC CBOMCTBA HCOPTaHNYCCKHUX BCUICCTB PA3JIMYHBIX KJIACCOB.



He.]'lb U INIAHUPYEMBIE PE3YJIbTATbI OCBOCHUSA y‘leﬁHOﬁ JUCHHUIJIMHBI .

Kon | HaumeHnoBaHue pe3yJbTata 00yueHHst

OK | Beibupars ciocoOsI penieHus 3a1a4 npo(ecCHoHAIBHON NesITeIbHOCTH, IPUMEHHUTENIBHO K PA3IMYHBIM KOHTEKCTaM
01

OK | OcymiecTBisATh MOWCK, aHATTU3 U HHTEPIPETAIUI0 HH(DOPMALIUN, HEOOXOAMMOH JIJIsl BBITIOTHCHHS 3a/1a4 TPOPECCHOHAIBHOMN NeSTeTbHOCTH
02

OK | [TmaHupoBaTh U peann30BbIBaTh COOCTBEHHOE TPOPECCHOHATHHOE W TMYHOCTHOE PAa3BUTHE

03

OK | PaboTaTh B KOJIJIEKTHUBE M KOMaH[€e, 3()()EKTUBHO B3aMMOJICHCTBOBATD € KOJIJIETaMU, PyKOBOJICTBOM, KJIMEHTAMH.
04

OK OCYH_ICCTBJIHTI) YCTHYIO U IMCbMCHHYIO KOMMYHUKAIIWIO HA TOCYAAaPCTBCHHOM S3BIKE C YUCTOM 0COOEHHOCTEN COUAIIBHOI'O U KYJIBTYPHOT'O
05
KOHTCKCTA.

OK HpOS[BJ'ISITI) rpaXXJaHCKO-MIATPUOTUYCCKYIO IMO3UIUI0, ACMOHCTPHUPOBATH OCO3HAHHOC MOBEACHNE Ha OCHOBE TPAJUITHOHHBIX
06 O6Hle'-IeJ'IOBe‘—IeCKI/IX HCHHOCTefI.

OK' | CozeiicTBOBaTE COXpaHEHNIO OKPYIKAIOIIEH CpeJibl, pecypcocoepekernto, 3GGEKTUBHO AeHCTBOBATh B UPE3BBIYANHBIX CHTYAIIUSIX.
07

OK | Hcnons3oBars nH(OPMAIMOHHEIE TEXHONOTHH B MPOMECCHOHANBHO S TENEHOCTH
09

OK ITonp30BaThCs HpO(l)GCCI/IOHaJII)HOI;'I ,HOKYMCHTaHHeﬁ Ha rocyaapCTBCHHOM U HHOCTPAHHOM A3bIKax
10

IIK OHGHI/IBaTI) COOTBETCTBUC MCTOAMKHU 3aJadaM aHalIn3a 10 JUualla3oHy U3MEPACMBbIX 3HAQYCHUH ¥ TOYHOCTH.
1.1

IIK BLI6I/IpaTI> OIITUMAJIBHBIC MCTOJbI aHAaJIM34a.

1.2

IIK IToaroraBnuBarh pe€arcHTbl, MaTCpUaJIbl U PAaCTBOPLI, HCO6XO,I[I/IMBIG JJIs1 aHaJIn3a

1.3

IIK PaboTath ¢ XMMHYECKUMH BCIICCTBAMHU U O60py,Z[OBaHI/IeM C CO6J'II-OI[CHI/IGM OTpPacCJICBbIX HOPM
1.4




1. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUTILIMHBI

1.1. O0beM yueOHOI TUCHUIIMHBI U BBl YUeOHOH padoThl

Bua yueoHoii padoTbl

O0BeM yacoB

IIpome:kyTouHas arrectauusi B Buae 1u(p(pepeHunpoBAHHOI0 3a4eTa

O0bem y4eOHOM AUCHUIINHBI 134
CamocrosiTeJbHast paﬁoTa1 110
CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBHH C NpenoaBaTeieM 24
B TOM 4HcJe:
nabopaTopHbIe 3aHATHS 8
MPAKTUYECKHUE 3aHATUS 4
JIEKIIMOHHBIE 3aHATHS 10
2




2.2. TemaTnueckuii nuia u coaep:xxanue yueonoi gucunminnasl «KOBIIAS U HEOPITAHUYECKASA XUMUSA»

HaunumenoBanue
pa3aesioB U TeM

Conepxanue
o0yuawiuxcsi

yqeﬁﬂoro mMarepuajia M (l)()prI Oopranu3anvm JOeATECJIbHOCTHU

O0beM
4acoB

OcBaunBaeMble
3JIEMEHThI
KOMIIeTeHII NI

1

2

3

4

PA3JIEJ 1

TEOPETUYECKHUE OCHOBBI XUMHHU

Tema 1.1 OcHoBHBIE
MOHATUA M 3aKOHbBI
XMMHH

ConeprkaHue y4eGHOT0 MaTepuaJia

1.3amaun, pemraemMble HEOPraHUYECKOW XMMHUEH U €€ CBSI3b C JIPYTUMHU JIHUCHUIUIMHAMH.
XuMusg M HaydyHO-TexHHYeckuil mporpecc. [IpaBmia TexHuku Oe€30MacHOCTH, MpaBuiia
MOBEACHNUS B XHMMUYECKON JsabopaTopuu. 3HAKOMCTBO C TEXHHYECKOM M CIPaBOYHOM
JINTEPATYPOH.

2.Knaccuukanus, HOMEHKJIATypa HEOPraHHUYECKUX
panroHanbHasA, CACTEMHAs1, TPUBUAJIbHAS.

3.OCHOBHBIE CTEXHOMETPUUYECKHE MOHATHS W 3aKOHBI. ATOMHO - MOJICKYJISIPHOE YYCHHE.
[Tepuonnueckuii 3akoH. Pa3BuTre nepuonyeckoro 3akoHa.

4.1ToHsTHA: SKBHUBAJIECHT, MOJSpHas Macca 3KBHBajeHTa. OrpenesieHHe >KBHUBAJICHTOB
BEIIECTB B PEAKIHIX OOMEHA M B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.
5.IlonsiTusi: oObeMHas 1015, MOJISIpHAS J0JIsl, MaccoBast A0JIL.

COGI[PIHGHHIZZ MUHCpPAJIbHAA,

TemaTuka NPpaKTHYECKHUX 3aHATHH M JIa0OPATOPHBIX PadoT

OK 1-5, 7, 9,10
IIK 1.1-1.4,

2.3,

3.3

JlaGopaTopHblie padoThI (He IPEIYCMOTPEHO)

IIpakTHyeckue padoTbl

IIpakTuyeckoe 3ansaTue Nel

1.Pemennie 3aqa4 Ha ra30BbI€ 3aKOHBI.

1.Onpenenenne MOJIIPHBIX Macc ra3oB.

2.PacueTsl 00beMHOU U MOJIAPHOU JI0JICH BEIECTB.

3.Pacuer 5KBUBAJICHTHBIX MAacC COEUHEHUN. Penienune 3aa4 Ha 3aKOH YKBUBAJICHTOB.
4. HomeHkaTypa HEOPraHWYECKUX COETMHEHUI

Tema 1.2
Iepuoguveckui
3aKOH U
nepuoAnvecKas
CHCTEMa JJIEMEHTOB.

Conepxanue yueOHOro Marepuasa

CamocrosiTesibHast padoTa 00y4arommMx

1.IlpuHnunel  pacupeleNeHuss SJIeKTPOHOB Ha  aTOMHBIX  OpOMTaNSAX, MPUHLUI
HAaMMEHBUIETO 3amaca »JSHEPruM, IEPUOJUYHOCTb CBOWCTB XHMHUYECKUX DIIEMEHTOB.
Pa3mepbl aTOMOB 1 HOHOB.

OK 1-5, 7, 9,10
K 1.1-1.4, 2.1-
2.3,3.1-3.3
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CtpoeHue aToma

2.Tumbl XUMUYECKUX CBSI3€H, THOpUIU3AlMs AaTOMHBIX OpOUTaNeH, BaJICHTHBIE COCTOSHUS
aToMa yriepo/a.

3.OCHOBHBIC XapaKTEPUCTUKH CBS3U: JHEPTHs, JJIMHA, BAJICHTHBIA YroJl, TOJSIPHOCTD.
METO/I BJICHTHBIX CBsi3ed. Omrcanue CTpoeHUs U POPMbI MOJICKYIT ¢ TOUKH 3PSHHSI METOIa
BAJICHTHBIX CBSI3€H M B 3aBUCUMOCTH OT TUTIA THOPUIM3AIIH.

4.CBoMCTBa DJIEMEHTOB U X COCINHEHHUH.

TemaTuka NPaKTUYECKUX 3AHATHH U J1a00PATOPHBIX padoT

JlaGopaTopHbie padoThl (HE IPEIYCMOTPEHO)

IIpakTHYeckne padoThI

CamocrosiTesibHast paboTa 00y4arommMx

IIpakTuyeckoe 3anaTHe Ne2

1.CocraBneHne MOJIEKYISPHBIX (OPMYJ, XapaKTEpUCTHKA 3JIEMEHTOB C TOYKH 3pEHUS
CTPOEHUS aTOMOB.

2.0npeneneHue TUIA XUMHUYECKUX CBSI3€H, OMMMCAHUS CTPOEHUS U (POPMBI MOJIEKYJ C TOUKH
3peHusi MeTO]a BAJIGHTHBIX CBSI3€HM M 3aBHCHUMOCTH OT THIAa THOPUAM3AINH LIEHTPAILHOTO
aToMma.

Tema 1.3
OxkucauTeaLHO-
BOCCTAHOBHTEJIbHbIE
peakuuu

Conep:xaHue y4e0OHOro MmaTepuasa

1.0BP B cBeTe y4eHHs 0 CTpOCHUHU aToMa. MI3MeHeHne OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB aTOMOB ¥ MIOHOB B 3aBUCHMOCTHU OT MX CTPOCHHSI.

2.Baxwueiimue okucautenu u BoccranoButenu. CocraBienue OBP meTomom mosypeakiui.
Hanpasnennocts u tunsl OBP.

3.9nexkTposm3 KakK OKHCJIUTEIHHO-BOCCTAHOBUTEILHBIN mporiecc. [Tpomeccel,
MIPOTEKAOIINE HA KaTOJIe M Ha aHOJIE.

TemaTnKa NPaKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT

OK 1-5, 7, 9,10
IK 1.1-1.4, 2.1-
2.3,3.1-3.3

JladopaTopuble pagoThl (He IPEITYCMOTPEHO)

IIpakTH4eckne padoThl

CamocrosiTesibHast padoTa 00y4arommx

IpakTuyeckoe 3ansaTue Ne3

1.0nucath 0COOEHHOCTH NPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil B
KHUCIIOW, IIEJIOYHOM W HEWTpPaJIbHOW Cpelax METOAAMM IOJIYPEaKIUH U DIEKTPOHHO-
MOHHOTO OanaHca.

2.PernieHne pacyeTHO-NMPAKTUYECKUX 3a/lad IO OMNPENIENEeHUI0 KOHCTAHThl JHUCCOLMAIH
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QJICKTPOJIHUTA, OITUCAHUC OKUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ Ha 3JICKTpOoJax.

Tema 1.4
XumMunueckas
KHHETHKA u
paBHOBecHe XUMMYe-
CKHX MPOLECCOB.
OcHoBbBI
TEPMOXUMHU

Conepxxanue yueOHOro Marepuaja

CamocrosiTesibHast paboTa 00y4arommMx

1.0OnpeneneHue TOMOTEHHBIX W TETEPOTCHHBIX XUMUYECKUX peaKIui, (aKkTopsl,
BIIUSIFOIIIME HA CKOPOCTh XUMUYECKUX PEAKIIHH.

2.IloHsTHS: SHEPrUsl aKTHUBAIMU, SHEPIETHUECKH Oapbep peakiuu, TerIoBou 3(dekT
peakuuu, NEHCTBUE KaTalu3aTopa Ha MPOTEKaHHE XUMHYECKOW peaklvu. ['OMOTreHHBIN,
reTEPOreHHBIN KaTaau3.

3. Xumnueckoe paBHOBecue. DakTophl, BIUSIONME HA CMENIEHHE XUMHUYECKOTO
paBHOBECHS.

4. TennoBo# 2(HEKT XUMUIECKOW pEaKITHH.

TemaTuka NPAKTHYECKHUX 3aAHATHH U JIa0OPATOPHBIX padoT

OK 1-5, 7, 9,10
K 1.1-1.4, 2.1-
2.3,3.1-3.3

JlaGopaTopHblie padoThI

JlaGoparopnas  pabdora Nel «3aBUCHMMOCTh CKOPOCTH XHMHYECKOW pEaKUHH OT
TEMIEPATYphl, KOHLIEHTPALIMU U KaTaIn3aTopoB. CMElIeHHe XUMHUYECKOTO PABHOBECHSY.

IIpakTuyeckue padoTbl

CamocTosiTesibHasi padboTa 00yYarommx

IIpakTuyeckoe 3ansaTne Ned

1.Pemenne 3amad MO OMNpEAETCHHIO CKOPOCTH XUMHUYECKUX PEAKIUd, KOHCTaHTHI
paBHOBECHS.

2.Pemienue 3ajay Ha paBHOBECHE XUMHUYECKHX pEaKUUd, Ha CMEIIEHHE XUMHUYECKOTrO
paBHOBECHS.

3.Pemenue 3a1ay Ha HAXOXKICHHUE TEIUIOBBIX A(P(HEKTOB XUMUUYECKUX PEAKIUI

Tema 1.5 Oo0mue

CBE/JCHHU O PAaCTBOPax
CoBpeMeHHasn
TeopHusi pacTBOPOB.
I'maparsl,
C0JIbLBATHI,
KPHUCTAJJIOTHAPATHI

Coaepskanue y4eOHOro MaTepuaJjia

CamocrosiTesibHast padoTa 00y4arommx
1.IlonsTue ko3 punuent pactsopumoctH (Kp), CyliHOCTh KPUBBIX paCTBOPUMOCTH.
2.Cnioco0bl BBIpayKEHUS COCTaBA PaCTBOPA.

TemaTHKa NPaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT

OK 1-5, 7, 9,10
IIK 1.1-1.4, 2.1-
2.3,3.1-3.3

JlabopaTopHbie padoThl
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JlabopaTopHnasi padora Ne 2 «IIpuroToBiieHue pacTBOPOB HOPMajabHOH M MOJIIPHOM
KOHLIEHTPALIUN».

IIpakTnueckne padoThl

CamocrosiTesibHas padoTa 00y4arouux
IIpakTH4eckoe 3aHaTHE NS
Pemenne pacyeTHO-NIPaKTUYECKUX 3a1a4d IO TEME.

Tema 1.6.
DJIeKTPOJIMTHYECKAS
AUCCOIHALIHS.

Conep:kaHue y4e0HOr0 MaTepuaJia

CamocrosiTesibHast paboTa 00y4aroImMxX

1.MexaHu3M JIUCCOIMAIIUN AJIEKTPOJUTA C MOHHOM M KOBAJICHTHOW MOJISAPHOM CBS3BIO.
CreneHb ¥ KOHCTaHTa JUCCoHranuu, (baKTOPBI, BIIMAOININUE HAa HUX.

2.DJIGKTPOJIUTBI W HEIJICKTpOHTHL.  OnpeneneHne  amMmQpOTEPHOTO  AJIEKTPOJIHTA.
[IpousBenenue pacTBOpuMOCTU. PacueT KOHIEHTpalMud HMOHOB B PAacTBOPE 3JIEKTPOJIMTA.
Pacuer pacTBopuMOCTH IO MPOU3BEAECHUIO PACTBOPUMOCTH.

3. I'maponu3s coneil, pakTopsl, Biusiomue Ha ruapoans. CTeneHb U KOHCTaHTa TUAPOIIM3a.
CocraBieHre ypaBHEHUW U THIPOJIN3A.

OK 1-5, 7, 9,10
K 1.1-1.4, 2.1-
2.3,3.1-3.3

TemaTuka NpaKTHYECKUX 3aHATHH U J1a00PATOPHBIX padoT

JlaGopaTopHblie padoThI

JlabGoparopHas padora Ne3d «VccnenoBanue peakiuu TUIPOJIN3A; BIUSHHUE PA3TUYHBIX
(akTOpOB Ha CTENEeHb THAPOJSU3a coyield, oOpaTuMocTh ruapoausa. [IpoBeneHue noaHOro
TUIPOJIN3A COJICH.

IIpakTHyeckue padoThbl (HE MPEAYCMOTPEHHO)

Jdomamnsisi padbora
KonTpoabHasi padora Nel

PA3JIEJI 2

XUMHUA HEMETAJIJIOB

Tema 2.1 OOmmmue
CBeJICHUA 0
HeMeTaJlIax.

Conep:xaHue y4eOHOTO MaTepHAaJa:

CamocrosiTesibHas padoTa 00y4arIuX
OO6muit 0030p HeMeTawoB. [lojokeHne HeMeTalIoB B IEPUOAUYECKOI cUCTEME.

OK 1-5, 7, 9,10
IIK 1.1-1.4, 2.1-
2.3,3.1-3.3

JlaGopaTopHbie padoThI (HE IPEIYCMOTPEHO)

IIpakTuyeckue padoThl (HE IPEIYCMOTPEHO)

Tema 22 p -
3JIEMEHThI VI

Conep:xkaHue y4eOHOT0 MaTepHAaJja:

1.06]1.[35[ XapaKTCpUCTHUKA TAJIOTCHOB: 3JICKTPOHHOC CTPOCHUC ATOMOB, BAJICHTHOCTH U

OK 1-5, 7, 9,10
IIK 1.1-1.4, 2.1-
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rpynmbl
NepHuoaUYeCKOil CcH-
CTeMbI 3JIEMEH "TOB.

CTCIICHU OKHMCIICHUSA B COCAUMHCHUAX, (1)I/I3I/I‘-I€CKI/IG U XUMHUYCCKHUC CBOﬁCTBa. CHOCO6LI
MOJIy4YEHHUS.
2.Bonopoanbie coenuHeHusi rajgoreHoB. CoiM rajoreHOBOJOPOAHBIX KucioT. Kparkas
XapaKTepI/ICTI/IKa KI/ICJIOPOI[HI)IX COG[[I/IHGHI/Iﬁ TaJIOTCHOB. HpI/IMeHeHI/Ie TaJIOTCHOB MU HUX
COCTMHEHHH.

2.3,3.1-3.3

TemaTuka NPaKTHYECKHUX 3AHATHH M J1a00PATOPHBIX padoT

JlabopaTopHble pa6oThI( HE IPEAYCMOTPEHBI)

IIpakTHYeckne padoThl

CamocrosiTesibHast paboTa 00y4arommMx

IIpakTnueckoe 3ansaTue Ne6

1.Pemienune pacyeTHO-NPAKTUYECKUX 3a4a4.

1.0Onucanue ypaBHEHUSIMU PEAKIUN IEMOYEK XMMUYECKUX MPEBPAILICHUN.

Tema 23 p -
3J1€eMEeHThI VI
rpynnbl
NMepHOJINYECKOH CH-
CTEMbI 2JIEMEHTOB

Conep:xxanue ydyeOHOro marepuaJa:

CamocTosiTesqibHasi padboTa 00yYyarommx

1.00mas xapakTepucTHKa 3JIEMEHTOB TJIABHOM MOATPYIIIHI MSITOW TPYMIbl. BaleHTHOCTD 1
CTENEHU OKUCIeHUsA. A30T, ammuak. CoJii aMMOHWUSI.

2.KucnopoaHble cCOeTMHEHHS a30Ta.

3.A3zoTHBIC YH0OpeHus. O0mmii 0630p cBOWCTB Gocdopa, MBIIIbSIKA, CypbMbI, BUCMYTA.

TemaTuka NPpaKTHYECKHUX 3aHATHH 1 JIa0OPATOPHBIX PadoT

OK 1-5, 7, 9,10
MK 1.1-1.4, 2.1-
2.3,3.1-3.3

JlabopaTopHble pa6oThl (HE TPETYCMOTPEHBHI)

IIpakTH4eckne padoThl

CamocTosiTesqbHasi padboTa 00yyarommx

IMpakTuyeckoe 3ansaTue Nel(

1.CocraBnenue ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (METalioB C
KOHLIEHTPUPOBAHHOHN U pa30aBICHHON a30THOM KUCIIOTOM)

2.0nucanue ypaBHEHUSIMU PEAKIMH LETT0YeK XMMHUECKUX MPEBPAIllCHUH.

3.Pemenue pacueTHO-MPAKTUYECKUX 3a/1a4.

4.CocraBiieHe ypaBHeHUI peakuuii noxyueHus GpochopcoaepKaimx coenHEeHHH.
5.Pemenue 3amau Ha omnpenaereHre MaccoBOi nonu aszota, (ocdopa (V) B MHUHEpAIbHBIX
yJI0OpeHusx

Tema 24 p -
3JIEMEHTBbI V rpynnbl
NepuoOINYeCKOMN

Conep:xkaHue y4eOHOT0 MaTepHAaJAa:

CamocrosiTesibHast padoTa 00y4arommx
1 .O0u1ast XapakTepUCTHKA JIEMEHTOB INIABHOW MOArpyNnsl HATON rpynmnbl. BageHTHOCTD

OK 1-5, 7, 9,10
IIK 1.1-1.4, 2.1-
2.3,3.1-3.3
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CHUCTEC MBI
3JJE€MCHTOB

U CTENEHU OKUcie-Hus. A30T, amMuak. Coiau aMMOHMUSL.
2.KucnopoHble COETMHEHUS a30Ta.
3.A3oTHBIE ynoOpenus. O6umii 0030p cBoiicT docdopa, MBIIIBSIKA, CYPbMBI, BACMYTa

TemaTnka NPaKTUYECKHUX 3AHATHH M J1a00PATOPHBIX padoT

JlabopaTopHble paboThl (He IPETYCMOTPEHDI)

IIpakTnuyeckne padoThl

CamocrosiTesibHast paboTa 00y4aroImMxX

IIpakTuyeckoe 3ansaTue Nel(

1.CoctaBnenne ypaBHEHUH OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (METaIOB C
KOHLIEHTPUPOBAHHOM M pa30aBIeHHON a30THOM KUCIIOTOMN)

2.0nucanue ypaBHEHUSIMU PEAKIMM LEMOYeK XMMUUECKUX MPEBPAILCHUH.

3.Pemenne pac4eTHO-NIPaKTUYECKUX 3a1a4.

4.CocraBiieHne ypaBHEHHI peakiuii morydeHus GochopcoaepKammx coeTMHESHNN.
5.Pemenue 3amau Ha omnpejeraeHre MaccoBOM onu azota, (ocdopa (V) B MHUHEPAIBbHBIX
yAOOpEeHUsX.

Tema 25 p -
aemMentbl IV u III
rpynim
nepuoanvecKon
CHCTEMBbI 3JIEMEHTOB

Conep:xanue y4eOHOIr0 MaTepuaJa:

CamocrosiTesqibHasi padboTa 00yyarommx

1.D5eKTpOHHOE CTpPOCHHUE yriepoJa, KpeMmHHus. PacnmpocTpaHEHHOCTh B MNpPUPOAE U
amoTponus. GU3NYECKHe U XMMHUYECKUe cBoicTBa. bop. pacnpocTpaHeHHOCTh B MPUPOJIE.
duznyeckue 1 XMMUYECKUE CBOMCTBA Oopa u ero coenuHeHuil. [Ipumenenue 6opa u ero
COEIUHEHU.

2. Kucnopoanbie coequHEeHHs yriaepoJa U KpeMHHUs. YTOJIbHAs U KpEeMHUEBas KUCIOTHI U
ux conu. [IpuMeHeHre coequHEeHNI KpeMHUS U yTliepo/ia.

OK 1-5, 7, 9,10
IK 1.1-1.4, 2.1-
2.3,3.1-3.3

TemaTuka NPAKTHYECKHUX 3aAHATHH U JIa00OPATOPHBIX padoT

JlaGopaTopHble padoThl (HE IPeayCMOTPEHBI)

IIpakTnuyeckune padoTsl

CamocrosiTesibHas padoTa 00y4arIuX

IIpakTnueckoe 3ansTue Nell

1.CocTaBneHue ypaBHEHHM XUMHUYECKHX PpEAKUUWA TMOJYYEHHUS YIIIEpOICOAepKalInX
COCIUHEHUH.

2.CocraBrieHus: ypaBHEHHI peakiiuii THAPOIN3a KapOOHATOB U CHUIIMKATOB.
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PA3JIEJI 3

XUMHUA METAJVIOB

Tema 3.1 Conepxxanue y4eOHOro MarepuaJa: OK 1-5, 7, 9,10
OGmue cBeeHus 1.06mmit 0630p s - u d- snementoB. Ilo0KeHHe METAIOB B NEPHOAMYECKOH CHCTeMe IIK 1.1-1.4, 2.1-
0 MeTaJIax 3JIEMEHTOB. METAJUINYECKas CBA3b. Kpucrannmyeckoe CTpoeHUE METAIIIOB. 23,3133

2.DONeKTpOXUMHUYECKUN psAJl HamnpsokeHU MertamnoB. Mertamnel B npupoje. CruiaBbl.

Koppo3sus meramnos.

TemaTuka NPaKTUYECKUX 3AHATHH U J1a00PATOPHBIX padoT

JlabopaTopHble padoThl (HE TPETYCMOTPEHBI)

IpakTHyeckne padoThI

IIpakTuyeckoe 3ansaTue Nel2

1. CocraBnieHue ypaBHEHUHN peakiuii, OMMCHIBAIOIIUX XUMHUYECKHUE CBOWCTBA MIETOUYHBIX

METaJlJIOB.

2. CocraBieHHe peakuii HOHHOTO 0OMeHa

Onucanue ypaBHEHUSIMU PEAKIUl LIETOUEK XUMUYECKHUX MTPEBPALICHUI
Tema 3.2 s- | Conep:xaHue yueOHOIro MaTepHuaJa; OK 1-5, 7, 9,10
3aemMenThl I rpynnel | TeMaTnka npakTHYecKHX 3aHATHIA H JIAGOPATOPHBIX padoT IIK 1.1-1.4, 2.1-
NepUHOANYECKOi CamocTosTeabHasi pa6oTa 00y4alomuxX 2.3,3.1-33
CUCTEe MBI 1.DneKTpOHHOE CTpPOEHHE MIEJOYHBIX METaIoB. PacmpocTpaHeHHOCTh B MPHUPOJIE.
3JIEMEHTOB ®u3nuecKknue 1 XMMUYEKHE CBOICTBA.

2.IlonyyeHne MENOYHBIX METAIOB, MX MPUMEHEeHHE. BaxkHelme coeTMHeHUs EeTOYHBIX

METaJIJIOB.

JladopaTopHble pa6oThl (HE IPETYCMOTPEHBI)

IIpakTH4eckne padoThI

CamocrosiTesibHast padoTa 00y4arommx

IIpakTnuyeckoe 3ansaTue Nel2

1.CocTaBieHne ypaBHEHUU pEaKUUi, OMHCHIBAIOIINX XMMHYECKHUE CBOWCTBA HIEIOYHBIX

METAJJIOB.

2.CocraBiieHue peakinii HOHHOTO oOMeHa

3.0nucanue ypaBHEHUsIMU PeaklUi HEeNOYeK XUMHUUECKUX MPEBpaACHUM.
Tema 33 s- | Conep:xanue yueOHOIro MaTepuaJa; OK'1-5,7,9,10
3J1eMEHThI Il | CamocTosiTesibHAsI paGoTa 00y4YarOmuX [IK1.1-14,
rpynnsbl 1.OnekTpoHHOE  CTpoeHHe OepuJUIMs, MarHus, IMIeTOYHO3EMENbHBIX  METAJJIOB. 2.1-2.3,31-33
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NepuoINYecKOn
CHCTEMBbI 3JIEMEHTOB

PacnipoctpanenHocTh B npupoje. XMMUUYECKHE CBOMCTBA COCUHEHUN OepUILIUs, MarHus,
LIEJI0YHO3EMEIIBHBIX METAIIOB. [IpON3BOICTBO M IPUMEHEHUE.
2. )KecTKOCTb BOJIbI U CLIOCOOBI €€ YCTPAaHEHUS

TemaTnka NPaKTUYECKHUX 3AHATHH M J1a00PATOPHBIX padoT

JlabopaTopHble paboThl (He IPETYCMOTPEHDI)

IIpakTnuyeckne padoThl

CamocrosiTesibHast paboTa 00y4aroImMxX

IIpakTuyeckoe 3ansaTue Ne 13

1.CocTaBnenue  ypaBHEHHMM  pEaKlMii, ONUCHIBAIOIIMX  XUMHYECKHE  CBOMCTBA
LIEJIOYHO3EMETTbHBIX METAJIOB.

2.CocraBneHue peakiuii HOHHOTO 0OMeHa

Tema 34 p - | ConepxkaHue y4eOHOro0 MaTepuaJa; OK 1-5, 7, 9,10
saementbl III u IV | CamocrosiTesnHast paGoTa 00y4arommx IIK 1.1-1.4, 2.1-
rpynn 1.27eKTpOHHOE CTPOEHHWE aTOMOB METAUIOB (QJTIOMHHHUH, T€PMaHUI, 0JIOBO, CBHHEIT), MX 2.3,31-33
NMEePHOJUYECKON CH- | 00IIas XapaKTepUCTHKA.
CTeMbI 3JIEeMEHTOB. | 2. OU3NUYECKUE U XUMUUYECKUE CBOMCTBA. AM(POTEPHOCTh OKCHUJIOB ¥ THUIPOKCHUIOB.

TemaTuka NPaAaKTHYECKHUX 3aHATHH U JIa0OPATOPHBIX PadoT

JlabopaTopHble padoThl (HE TPETYCMOTPEHBI)

IIpakTH4eckue padoTbl

CamocTosiTesqibHasi padoTa 00yYyarommx

IIpakTuyeckoe 3ansaTue Nel4

1.CocraBneHne ypaBHEHHUH XUMHUYECKHX pEaKIMil TMOJy4eHUS aIIOMUHHS U €ro

COEIMHEHUH, IMHKA U €r0 COEIMHEHUN.

2.CocTaBiieHHUE YPaBHCHUH XUMUYECKUX PEAKIIUI THAPOIIU3a COJICH ATFOMUHUSI.
Tema 35 d - | Coxpepkanue y4eOHOro MaTepuaja: OK 1-5, 7, 9,10
saeMenThl VI m VII | CamocTosiTe/ibHAs1 pa6oTa 00y4aromux K 1.1-1.4, 2.1-
rpynn 1.ITonoxxenne B mepuoguueckoit cucreme. OCOOEHHOCTH CTPOEHHUS aTOMOB. XPOMAThI U 2.3,3.1-33
NepuoAN1ecKom nuxpomatbl. CBOMCTBa U IPUMEHEHHE.

CHUCTEMBbI JJICMEHTOB.

2.Mapranenu. Ctpoenue atoma. XUMHUYECKUE CBOMCTBA coequHeHnid Mapranua. [lonydenue
Y IPUMEHEHUE

TemaTnKa NpPaKTHYECKUX 3aHATHH H J1a0OPATOPHBIX padoT

JlabopaTopHbie padoThl
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JladopaTtopnas padora Ned «Ilonmyuenue coenunenuit mapranmna (I1). MccrnenoBanue
OKHCJIMTEBHBIX CBOMCTB COCIMHEHU MApraHIa

IIpakTnueckne padoThl

CamocrosiTesibHast paboTa 00y4arommMx

IIpakTHyeckoe 3ansaTHe Ne 15

1.CocraBnenune ypaBHEHUN peakiuil C CIOJIb30BAHUEM COEIMHEHUN XpOMa U Maprasiia.
2.0nucanve ypaBHEHHSIMU PEAKIMM OKUCIUTENbHBIX CBOMCTB xpoma (VI) m mapranma
(Vi

Tema 3.6 d- | Conep:xanue yueOHOT0 MaTepHaJa: OK 1-5, 7, 9,10
3JIeMeHTbI VIII | 1OnexkTpOoHHOE CTpOEHHE 3JIEMEHTOB cemeilcTBa xkene3a. OOmas XapaKTepUCTHKa U K 1.1-1.4, 2.1-
rpynmnsbl pacnpocTpaHeHHocTh B mpupozae. CpoiictBa. Oxkcuabl U TUApOKcHIbl skene3za. Couu 2.3,3.1-3.3
NepUOANYECKON CH- | XxKeresa.
CTeMBbI 3JIEMEHTOB. 2. [IpuMeHeHre 1 OJIy4eHHUE KeJe3a U ero coeAuHeHnil. KauecTBeHHbIE peakii Ha HOHBI

Fe2 u Fe3 . [InatuHOBBIE METAILITBI

TemaTuka NPpaAaKTHYECKHUX 3aAHATHH U JIA0OPATOPHLIX PadoT

JlabopaTopHble pa6oThl (HE TPETYCMOTPEHBI)

IIpakTHyeckue padoTbl

CamocTosiTesqbHasi padboTa 00yYarommx

IIpakTuyeckoe 3anaTue Ne 16

1.CocraBneHne ypaBHEHH XUMAYECKUX PEAKIIUN MOJTYYEHHUS JKeJie3a U €r0 COCAMHEHUM.

2.CocTaBieHHE YPaBHCHUHN peakIui TUApoJii3a CoJIeH xemesa
Tema 3.7 d- | Conep:xanue yueOHOro MaTepuaJia: OK 1-5, 7, 9,10
saementel I B | CamocrosTenbnas pagora o6yqarommx IIK'1.1-1.4, 2.1-
rpynmnsl Oduznyeckue U XUMHUYECKUE CBOMCTBa MeIH, 30JI0Ta, cepedpa. HaxoxaeHue B mpupoe, 2.3,3.1-33
NepHOANYECKOi MOJy4YCHHE U IPUMECHECHHE
CHCTEMBI JJIEMEH- | TemaTHKA NPAKTHYECKUX 3AHATHI H J1a00PaTOPHBIX padoT
TOB JlabopaTopHble pa6oThl (He PETYCMOTPEHDI)

IIpakTuyeckue padboTbl

CamocrosiTesibHas padoTa 00y4aroIuX

IIpakTnueckoe 3ansiTue Ne 17

Penrenne pacueTHbIX 3a1a4.
Tema 3.8 d- | Conepxanue yueOHOTO MaTepHaa: OK 1-5, 7, 9,10
3JIEMEHTBI IL.LB | CamocrosiTesibHasi padoTa 00y4arommx [IK 1.1-1.4, 2.1-
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rpynmnsl du3nyeckue U XMMUYECKHE CBOWCTBA LIMHKA, Kaamus, pryrd. HaxoxzaeHue B mpupone, 2 2.3,3.1-3.3
NEepUOIMYECKOH CH- | IOJYYCHUE U IPUMECHEHHE
CTeMBbI 3JIEMEHTOB Jomamusisi padora 6
KonTposabHas padora Ne2
JAudpepeHiupoBaHHbIN 3a4eT 2
Bcero: 134
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3. YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI IMCHHATIJIIMHBI
3.1. Jlus peanu3auuy NporpaMMbl JUCHUIIMHBI J0JKHBI ObITH MPeIyCMOTPEHbBI CJIeyIoIue clelnaJbHble MOMeIIeHNs |
JlabGopaTopust 001IeH 1 HEOPTraHUUECKOW XUMHUH, OCHAII[EHHAs: B COOTBETCTBUU C TI.
6.2.1. IlpumepHOI MporpaMMbl IO CIIEIUATBHOCTH.
3.2. HudopmaunuoHHOe obecrieyeHHe 00ydeHUs MO AUCIUTLINHE
OcCHOBHBIE UICTOYHUKH:
1. AnekcanyipoBa, D. A. Xumus HeMeTauoB : yueOHuk u npaktukym s CITO / D. A. Anexcanaposa, M. . Cunoposa. - 3-e uzj., uctp. U
norr.- Mockasa : FOpaiit, 2016. - 358 c. - ISBN 978-5-9916-9247-2
2. Bboromomnoga, 1. B. Heopranuueckas xumus : yue6Hoe nocodue / 11.B. boromososa. - Mocksa : Ansdpa-M, MTHOPA-M, 2016. - 336 c.

3. Ia6puensu, O. C. Xumus g npodeccrii ¥ CneruanbHOCTeH COIMAIbHO-3KOHOMHYECKOTO U TyMaHuTapHoro npodwuiei : yueonuk / O. C.
Ia6puensu, U. I'. Octpoymos. - Mocksa : Akanemusi, 2014. - 208 c.

4. INabpuensn, O. C. Xumus B TecTax, 3aJa4ax U yrnpaxkHeHusx : yue6. nocodue / O. C. I'abpu-ensn, I'. I'. JIbicoBa. - M. : Akanemus, 2014. -
224 c.

5. I'munka, H. JI. 3agaun u ynpaxuenus no o6mieit xumuu : yue0. nocodue / H. JI. I'munka. - Mocksa : KHOPYC, 2014. - 240 c.
6. I'muaka H. JI. 3amaum u ynpakHeHUs 1Mo o0Ieit xumun : yaeOHo-tipaktudeckoe nmocooue mis CITO / H. JI. I'munka. - 14-e u3a. - Mocksa :
IOpaiir, 2016. - 236 c. - ISBN 978-5-9916—6390-8
7. I'muuka, H. JI. O6mas xumust. B 2 1. T. 1. : yaeOnux mist CITO / H. JI. I'munka. - 19-e u3a., nep. U gom. - Mockaa : FOpaiit, 2016. - 364 c. -
ISBN 978-5-9916-8475-0
8. I'mnka, H. JI. O6mas xumus. B 2 1. T. 2. : yue6nuk ausa CIIO / H. JI. I'nunka ;0tB. pen. B. A. Ilonkos, A. B. ba6bkos. - 19-e u3z., nep. u
not. - Mockasa : FOpaiit, 2016. - 380 c. - ISBN 978-5-9916-8484-2
9. I'munka, H. JI. IIpaktukym no o6mei xumuu : yaueoHnoe nmocooue s CITIO / H. JI. I'munka. - 14-e uza. - Mocksa : FOpaiir, 2016. - 248 c. -
ISBN 978-5-9916-6232-1
10. Eropos, A. C. Xumus mst komutemkeit / A. C. Eropos. - Poctos H/]] : ®enuke, 2013. - 559 c.
11.  Epoxun, 0. M. Xumus : yue6nuk / FO. M. Epoxun. - Mocksa : Akagemus, 2014. - 400 c.
12.  Epoxun, FO. M. C60pHUK TECTOBBIX 3a/laHHi 10 XUMuu : yueb. nocodue / FO. M. EpoxuH. - Mocksa : Akanemus, 2014. -128 c.
13. WBanos, B. I'. Heoprannyeckas xumus. Kpatkuit kypc / B. I'. IBanos, O. H. I'eBa. - Mocksa : KYPC: HUL] UHOPA-M, 2014. - 256 c.
14. WBanos, B. I'. OcHoBbl xumuu : yueOnuk / B. I'. UBanos, O. H. I'eBa. - Mocksa : KYPC: HUL| UHOPA-M, 2014. - 560 c.
15.  Kapanerbsuu, M. X. OOmas u Heopranndeckas xumus : yaeOnuk / M. X. Kapanerssnu, C. U. pakus. - Mocksa : KJ[ JIubpokom, 2015. -
592 c.
16. Oneitnukos, H. H. XumMus. AaropuTmsl pelieHus 3a1a4 U TecThl : yueOHoe nocoOue Juis
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CIIO / H. H Oneitaukos, I'. I1. MypasseBa. - 3-¢ 3., ucnp. 1 nom. - Mocksa : FOpaiir,

2017. - 249 c. - ISBN 978-5-9916-9665-4

17.  OcHoBbI 001Iel XuMuu : yaueOHoe nocodue ; nofa. pea. M.Endumona, 2-e uza. - Mocksa : HUL] MTH®PA-M, 2015. - 256 c.

18. Pocun, W. B. Xumus : yaeonuk u 3anauauk s CI1O / U. B. Pocun, JI. JI. Tomuna, C. H. ComoBseB. - Mocksa : FOpaiir, 2016. - 420 c. -
ISBN 978-5-9916-6011-2

19.  Cwapsirun, C. H. Heopranmueckast xumus. [lpaktukym : yaeOHO-nipakTrueckoe nmocodue st CI1O / C. H. Cmapeirun, H. JI. barnagsen, U.
B. HaiinakoBa. - Mocksa : FOpaiit, 2017. - 414 c. - ISBN 978-5-534-03577-3

20.  Cysopos, A. B. O6mas n Heopraumueckast xumus. B 2 1. T. 1. : yae6nux mst CI1O / A. B.

CyBopos, A. b. Hukomnbckwii. - 6-e uzn., ucnp. M gon. - Mocksa : FOpaiir, 2016. - 292 c. - ISBN 978-5-9916-8803-1

21.  Cracp, H. ®. CpaBounuk 1o o01ieii 1 Heopranndeckoi xumuu : yueoHoe nocodue st CITIO / H. ®@. Cracs. - 4-e u3z. - Mocksa : FOpaii,
2016. - 92 c. - ISBN 978-5-9916-9601-2

22.  Cysopos, A. B. O6mas n Heopranndeckas xumusi. B 2 1. T. 2. : yae6nuk ms CI1O / A. B. CyBopos, A. b. Huxkonbckwid. - 6-€ u3f., uctp. u
norr. - Mocksa : FOpaiit, 2016. - 315 c. - ISBN 978-5-9916-8804-8

23.  Caenko, O. E. Xumus : Texandeckuit mpodwis : yaeonuk / O. E. Caenxko. - PoctoB H//] : ®enuke, 2013. - 222 c.

24.  Caenxko, O. E. Xumusa ana xomtemked : yaeonuk / O. E. Caenko. - 5-¢ usn., crep. - Po—croB-na-/lony : ®enukc, 2014. - 282, [1] c. -
(Cpennee npodeccruoHaapHOE 00Opa3oBaHue).

25. Xaxanwmna, T. U. Heopranmmueckas xummus : ydeOHO-mpakTuueckoe mocobue mis CIIO / T. WM. Xaxanuna, H. I'. Huxkutuna, B. H.
I'peGenbkoBa. - Mockaa : FOpaiit, 2016. - 287 c. - ISBN 978-5-9916-5105-9

26.  Xwumus s npodeccuidl M CHenuaibHOCTEH ecTeCTBeHHO-HaydHoro npodwis : yaeonuk / O. C. I'abpuensu, U. I'. Octpoymos, E. E.
OctpoymoBa, C. A. Crnaaxos ; mof pea. O. C. 'a-Opuensina. - Mocksa : Akanemusi, 2014. - 384 c.

JlononHUTENbHbIE UCTOYHUKU:

1. AxwmetoB, H. C. O6mias u Heopranudeckass XuMHus : Y4eOHHK I By30B. - MockBa : Beicmias mikona, Akagemus, 2001.- 289 c.

2. lapmmn, A. I1. Heopranmdeckas Xumusi B cxeMax, pUCyHKaX, TabIUIlaX XUMUYECKUX peak-UKd : yueOHUK I BYy30B. - MockBa : JlaHb,
2008. - 305 c.

3. I'munka, H. JI. O6mas xumus ; nox pea. A.M.EpmakoBa : yueObHoe nocobue ais By30B. - Mocksa : Unterpan-IIpecc, 2002. - 298 c.

4. I'punByn, H. Xumus snemenrtoB. B 2 1. / H.I'punyn, A.OpHio; nep.c anri. - Mocksa : BU-HOM. JlaGoparopus 3uanuii, 2008.- 250 c.

5. Kenuna, H. O6mas u Heopranndeckasi Xumus B Tabnumax u cxemax. - Mocksa : ®enunkc, 2005

6. Heopranunueckas xumusa. Xumusi nepexoanbix aneMeHToB. B 3 ku. Ku. 1 : yueOHUK 1151 cTy-AeHTOB BY30B ; non pen. H0./[. Tperbsikosa. -
Mockaa, 2007. - 327 c.

7. Huxkanoposa, 1. Heoprannueckas xumus / Y. Hukanoposa, JI. ITycroBanoBa. - Mocksa : @enukc, CITO 2005. - 348 c.
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8. Oomas u Heopranuueckast xumus. B 2 1. T1. Teopernueckre 0OCHOBBI XUMHUU: Y4€OHUK 7S BY30B ; 1oj pea. A.D. BopobneBa. - Mockaa :
UKI] "Axagemkuaura", 2004. - 317 c.

9. ®enuH, B.I1. Heoprannueckas xumus : wittoctpupoBannbsle Marepuaisl / B.I1. ®equn, H.®.Kposutosa . B 2 u. - HoBocubupck : HI'Y, 2008.
- 195 c.
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4. KOHTPO./Ib H OIIEHKA PE3YJIbTATOB OCBOEHHA YYEFHOH JUCIIHII/IHHbI

Pe3yabTaTnl 00y4yeHus

Kpurtepuu onenku

(I)OpMI)I U METOAbI OLICHKH

OCBOCHHBIC YMCHMU:

-AaBaTh XapaKTCPHUCTUKY XUMUUCCKUX DJICMCHTOB

B COOTBETCTBUU C ux ITOJIOKCHHUEM B

HCpI/IOHI/I‘—IGCKOI\/’I CHUCTCMC XUMHNYCCKUX
DJIEMEHTOB

.. Mennaeneena;

-MCTIOJIb30BaTh  JIAOOpATOpPHYIO  TOCydy |

00opynoBaHue;

-HaXOJUTh  MOJICKYJISIPHYIO

(dbopMyIy BelecTBa;

-IIPUMEHSTh Ha MPAaKTHKE Ipa-BHJa 0Oe30MacHOn
paboThl B XUMUYECKOH 1abopaTopuu;

-IIPUMEHATL OCHOBHBIE XUMHH 751
peuieHus 3agad B oOiactu mpodecCHoHaNbHOM
NEeSTENbHOCTH;

3aKOHBbI

-IIPOBOJUTH Ka4YCCTBCHHBIC

PpCaKyu Ha HCOPraHUYCCKUC BCUICCTBA U HOHBI,
OTHACJIbHBIC KJIACChl OPTraHUYCCKUX COG)IHHGHPIIZ;

-COCTaBJIAATb YpPaBHCHUA peaKHHﬁ, IMPOBOAUTDH

JleMOHCTpHpYET YMEHHUS AaBaTh XapaKTEPUCTUKY
XUMHUYECKUX

3JIEMEHTOB B COOTBETCTBHU C MX IOJIOKEHUEM B
HGpHO)IPI‘ICCKOﬁ CUCTEMEC XUMHNYCCKUX JJICMCH
J.1. Mennaeneena;

JEMOHCTPUPYET
1a00paTOpHYIO OCYAY U 000pyIOBaHHUE;

YMCHUA UCII0JIb30BaTh

JIEMOHCTPUPYET YMEHHSI HAXOAUTh MOJICKYIISIPHYTO
dbopmyty BelecTna;

JEMOHCTPUPYET YMEHHSI IPAUME-HSTh Ha TIPAKTHUKE
npaBuia 6€3-0macHOM padOThl B XUMHYECKOM
nabopaTopuu;

ACMOHCTPUPYECT YMCHUA IPUME-HATH OCHOBHBIC
3aKOHbI XUMHUU IJIA pCIICHUA 3a1a4 B obnactu
HpO(l)eCCHOHaHBHOﬁ ACATCIBbHOCTH,

JEMOHCTPUPYET YMEHHUS IPOBOJUTH KAUECTBEHHBIE
peakuuy Ha HEOPraHNYECKHUE BEIIECTBA U UOHBI,
OTJICJIbHBIE KJIACChl OPra-HUYECKUX COEUHEHUN;
JIEMOHCTPUPYET YMEHMSI COCTABIIATh YPaBHEHUS
peaxuii, Npo-BOJUTH PAaCUEThl 10 XUMUYECKUM
(dopMynaM U ypaBHEHUSIM peaKiii;

ACMOHCTPUPYET YMCHUS COCTABIIATH SJICKTPOHHO-

DKCNepTHOE HAOMIOACHUE 1
OILICHNBAHUEC BBIIIOJIHCHUS
71a00PAaTOPHBIX U MPAKTHUECKUX PaboOT.

Texyiuit KOHTPOJIb B (hopMe 3aIUThI
MPAKTUYECKUX U TaOOPaTOPHBIX paboT

[TucemMenHsI oripoc B opme
TECTUPOBAHUS.

OneHkKa B paMKax TEKYIIEro KOHTPOJISA
pe3yIbTaTOB BHITIOJTHEHHS
WHJUBUTyAJIbHBIX

KOHTPOJIbHBIX 3a/IaHUH, pe3yJIbTaTOB
BBITIOJTHEHHS] CAMOCTOSATEILHON paboThI
YCTHBIN UHAMBUIYAJIBHBIN OPOC.
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pacyeTsl o0 XuMUYeCKuM  Gopmynam |
YPAaBHEHUSIM PEaKIIH;

OaiaHc
OKHUCJIUTEITFHO-BOCCTAHOBUTEIIHHBIX MTPOIIECCOB.

-COCTABJIATh DJIEKTPOHHO-UOHHBIN

OCBOCHHBIC 3HAHHUA:

-TUAPOJIU3  COJIEH,

pacTBOPOB (COJIEH U mIeTouei);

SNICKTPOJIM3 PACIIaBOB U

-IUCCOIMAIIMIO  JJIEKTPOJIUTOB B BOJHBIX
pacTBopax, CUJIbHbBIE U CIIA0bIe SJIEKTPOJIUTHIL;

-KJ'IaCCI/I(bI/IKaI_[I/IIO XUMHNYCCKHUX

3aKOHOMCPHOCTH HUX IIPOBCIACHUS;

peakuuii U

-oOpatuMble W HEOOpaTUMblE  XHUMHUYECKHE

pC€aKknu, XUMHYECKOEC PABHOBECHE, CMCHICHUC

XMMHYECKOTO  paBHOBECHS TOJ  JIEHCTBUEM
pa3nu4HbIX (PaKTOPOB;
-0011yI0 XapaKTEepPUCTUKY XUMHYECKUX

3JIEMEHTOB B CBS3M C MX IIOJIOKEHHEM B
MIEPUOANYECKON CUCTEME;

~OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC peaKknuu,

PCaKluy HOHHOI'O O6M€Ha;
-OCHOBHBIC ITIOHATHUSA N 3aKOHbI XUMHH,;

~OCHOBBI 3JICKTPOXUMHUU

HMOHHBIN OajaHC OKHCIIUTCIBHO™

BOCCTAaHOBUTCIIbHBIX ITPOLECCOB.

JleMoHCTpHpYET 3HAHUS TUAPOIIU3A COJICH,
3JIEKTPOJIN3a PACIIABOB U PACTBOPOB (COJIe 1
mea04ei);

JEMOHCTPUPYET 3HAHUS TUCCOLIUALIUH
3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX, CUIIbHBIC U
ciabbIe AIIEKTPOIUTHI; IEMOHCTPHUPYET 3HAHUS
KJIacCU(PUKAIUA XUMUYECKUX PEAKITUN 1
3aKOHOMEPHOCTH HUX IIPO-BEJICHNUS;

JEMOHCTPUPYET 3HAHUSI OOPATUMBIX U

HEOoOpaTUMbIX XUMHUYECKUE PEAKIINH, XUMUYECKOE

paBHOBECHE, CMEIICHHE XUMH-UYECKOTO PaBHOBECHS

10J1 IECTBUEM pa3MyYHbIX (PaKTOPOB;

JEMOHCTPUPYET 3HAHUSI 001IeH XapaKTepUCTUKU
XUMHYECKUX

3JICMCHTOB B CBA3HU C UX ITOJIOXKCHHUECM B
nepnonnqecxoﬁ CHCTEMC,

JIEMOHCTPUPYET 3HAHHSI OKUCIIUTEIILHO-
BOCCTAaHOBUTEIHHBIX PEAKINH, PEAKIIMU HOHHOTO
00-MeHa;

ACMOHCTPUPYET 3HAHUSA OCHOBHBIX MOHATHUI U
3aKOHOB XUMHUH; ACMOHCTPUPYET 3HAHUA OCHOB
DJICKTPOXHUMMUHU,
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-IEPUOJIMYECKUNA  3aKOH U NEPUOTUYECKYIO

T

U3MEHCHUA

CUCTCMY XUMHNUYCCKHUX 9JICMCHTOB

Menpeneesa, 3aKOHOMEPHOCTHU

XUMHNYCCKHUX CBOWCTB DJICMCHTOB n ux

COEIMHEHUH MO MTEPUOIaM U IPYIIIaM;

apdexr

TEPMOXUMHUUYCCKUC YPABHCHUA

-TEILIOBOH XUMHYECKUX  peakiHi,

-TUIII W  CBOWCTBA XMMHWYECKUX  CBS3EH

(KOBaJIEHTHO, WOHHOM, METAJUTUYECKOM,

BOJIOPOJTHOW );

-(OpMBI CYIIECTBOBAHUS XUMUYECKUX AJIEMEHTOB,
COBpPEMEHHBIE MPEJICTABICHUS O

CTPOEHUH aTOMOB;
-XapaKTepHbIE XUMHYECKHE
CBOICTBa HEOPraHUYECKUX

BCHICCTB pA3JIMYHbIX KJIACCOB.

ACMOHCTPUPYCT 3HAHUSA NICPUOJUICCKHUX 3aKOHOB U
HepI/IOI[I/IHGCKOﬁ CHUCTEMBI XUMHUYCCKHUX 3JICMCHTOB
J.1. MenaeneeBa, 3aKOHOMEPHOCTEN

HU3MCHCHUA

XUMHYECKUX CBOUCTB 3JIEMEHTOB M UX COEIUHEHUN
0 TIEpUOJaM U IPyIIaMm;

JEMOHCTPHUPYET 3HAHUS TEIUIOBOTO 3 deKTa

XUMHNYECKHUX pe-aKuHﬁ, TEPMOXUMHUYCCKUC

YpaBHEHUS;

JIEMOHCTPHUPYET 3HAHUSI THIIOB U CBOWCTB
XUMHUYECKUX CBs3eH (KOBaJCHTHOM, NOHHOM,
METaJUTMYECKOM, BOJIOPOIHOMN);

JEMOHCTPUPYET 3HAHUSI (POPM CYILIECTBOBAHUS
XUMHUYECKUX 3JIEMEHTOB, COBPEMEHHBIX
MPEJICTAaBICHUIA O CTPOCHUU aTOMOB;
JEMOHCTPUPYET 3HAHUS XapaKTEPHBIX XUMUYECKIX
CBOMCTB HEOPraHUYECKHX BEIIECTB pa3-TUUHbIX
KJIACCOB.
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PEINEH3USA

Ha pabouyro nmporpamMmy yuebHoi aucuummael EH.02 «O6mast u HeopraHuueckas XuMus» 1s
cienuabHOCTH 18.02.12 «TexHOMOris aHATMTUYECKOrO KOHTPOJIS XMMHYECKUX COEIUHEHHUI» CPETHETO
npodeccHOHATBHOTO 00pa30BaHus

Ha peunensuto mnpencraBieHa pabouas nporpamMma mno gucnuummHe EH.02 «O6mas u
HEeOpraHmdeckas XuMmHs» 18 crnenuanbHocTH  18.02.12  «TexHonmorus aHAJMTHYECKOTO KOHTPOJIS
XHMHYECKHX COeIMHEHHH» 0a30BOro ypOBHS CPEIHEr0 IMpo(ecCHOHAIBHOrO 00pa3oBaHHs, COIAEpIKAHHE
KOTOPOH COOTBETCTBYET TpeOoBaHMsAM DenepalbHOrO rocyJapcTBEHHOTO 00pa3oBaTeNbHOrO CTaHIapTa
CIIO.

[IporpaMMa BKJIIOYAET CIEAYIOLINE pa3Iebl:

- MOSICHUTENIbHAS 3aIIUCKa;

- TIacIopT MPOrpaMMbl yueOHON AUCIUILINHEL,

- CTPYKTYpa H COJIEp)KaHUE yUeOHO! AUCIUILINHBL;

- YCJIOBHS peaju3ally IporpaMMbl yueOHOU AUCITUIUTHHEL

- KOHTPOJIb U OLIEHKa Pe3yJIbTaTOB OCBOCHHSI YUeOHOH TUCIUILIHHEI;

- IPHJIOKEHUS.

B nosicHUTENBbHOH 3amucKe MpEeNCTaBICHO KpaTKOE OMMCAHHE HA3HAUCHHS NUCLHUILIMHEL, CBSA3b C
JIpYTHMH IIpeIMEeTaMHU, OTIpeICICHBI LIEIH U 3aa4d 00y4eHus.

ConeprxaHue IIPOLPaMMBI HAIIPABJICHO HAa IPHOOPETEHUE CTYAEHTaMH HAaBBIKOB B MPOTHO3HPOBAHUI
peaKknuil HEOPraHWYECKHX BELIECTB, IPEXIE BCEr0 NPUMEHSEMBIX Ha IPAaKTHKE, HAa OCHOBE 3HAHHUs
GyHIaMEHTANBHEIX XHMHUYECKHX 3aKOHOB, @ TaK)KEe OBJIAJCHHE HAadalbHBIMU JJAOOPAaTOPHBIMEM HABBIKAMU.
Ocoboe MecTO HEOpPraHMYECKOH XUMHH B IPO(ECCHOHATBHOH MOATOTOBKE OOYCIIOBJIIEHO TEM, YTO OHA
aBJigeTcs 0a30BOM IUCHMIUIMHON I M3y4YaeMBIX B JajbHEHIIEM XMMHUYECKUX IHCLMINIMH TaKHX Kak:
¢bu3nyeckas U KOJUIOUJHAS XUMHUS, aHATUTUYECKast XUMHUSL.

CrtpykTypa mporpamMmbl Cc(QOpMHpPOBaHA B COOTBETCTBHM C MPHHIMIIOM JIOTHYHOCTH H
CTYIEHYaTOCTH, IIPEJICTABIEHO YETKOE U NTOJAPOOHOE paclpesieieHue yueOHOro MaTepraiia.

Ocoboe MecTo B IporpamMMme 3aHMMaeT KOHTPOJb 3HAaHMH U yMeHH# oOydwarommxcs. Texymruit
KOHTPOJIb IPOBOAUTCS B BUAE KOHTPOJIBHBIX padoT (TECTOBBIX 3aJaHUi ), HTOTOBBIIf KOHTPOJIb TPOBOIUTCS B
dopme mupbepeHIIIPOBaHHOTO 3aUeTa.

PaGoyas mporpamMMa IHUCHUIUIMHBI COCTaBJIE€HA IIOJIHO, OTBeYaeT TpeOoBaHUsIM DenepaibHOro
roCyIapCTBEHHOrO0  00pa3oBaTeIbHOTO CTaHJapTa, OXBaTHIBAET HEOOXOAUMBIA 00BEM  3HAHHIA,
MPaKTUYECKUX YMEHHH U HaBBIKOB.

B mporpamme yureHa cneruduka yueOHOro 3aBeJIeHUs U OTpaXKeHa MpaKTHYeCKas HallpaBICHHOCTh

Kypca.
[IporpaMMa peKOMEHIYETCS K IPUMEHEHHUIO B yueOHOM Ipoliecce.

Peniensenr: Homnmnagckas E.®., npenonasarens ['BIIOY
«/{oHEenKHI TEXHUKYM NIPOMBIILIEHHON
aBTOMAaTUkH UM. A.B. 3axapueHkoy,

TIEHHAJIICT BBICIIEH KBAJTU(HUKAITHOHHOM
KaTeropuH
[Toanuck 3aBepsro %

Crapuuif ”HCIIEKTOP MO KaJapaM BacunseBa P.H.



Penien3us Ha pabouyro nporpammy
y4eOHOU MUCIUITTUHBI
EH.02 «O061masi u HeopraHu4yeckasi XuMHUsD)
i crienranbHOCTH 18.02.12 «TexHOIOorus aHaTuTUYECKOTr0 KOHTPOJISI XUMUYECKUX
COEUHEHUI» CpeIHero MpoheCCHOHATBFHOI0 00pa30BaHus

Ha penensuto npencrasieHa paboudas nporpamma no aucuuminee EH.02 «O0was u
HeopraHuueckass Xumus» g crnenuansHoctd 18.02.12 «TexHonorus aHaIMTHYECKOrO
KOHTpOJISI XHMHYECKUX COEIUHEHHI» 0a30BOro ypOBHS CpEIHEro IpOo(pEeCCHOHATBHOIO
o0pa3oBaHUs, COIEp)KAaHUE KOTOPOHM COOTBETCTBYET TpeboBaHusaM (DenepaabHOro
rocymapcTBeHHOro obpasosatensHoro cranaapra CIIO.

[Iporpamma BKJIIOUYAET ClIE€AYIOLIHE pa3Aebl:

- IOSICHUTEJIbHAS 3aIIUCKa;

- IaCIIOPT IPOrpaMMbl y4eOHOU AUCLIUIUINHEL,

- CTPYKTypa U CoJepKaHue y4eOHON AUCUUIITIMHEL,

- YCJIOBHSL peaslu3aliy IPOrpaMMbl y4eOHOH AMCLMIUIMHEL,

- KOHTPOJIb U OLIeHKA Pe3yJIbTaTOB OCBOEHHMs Y4€OHOM TUCLIUILIUHEI;

- TIPUJIOKEHHUSL.

B NOACHHUTENBHOM 3alMCKe TMPEeICTaBIeHO KpaTKoe ONMCaHWe Ha3HAueHUs
JUCLIMILIMHEL, CBA3b C IPYTUMHU IMpeMETaMu, ONpeIeIeHb! LIeJIU U 3a1a4u O0yUeHHUs.

CopmeprxaHne TPOrPaMMEI HaNpaBlIe€HO Ha NPUOOpETeHHE CTyA€HTaMH HaBBIKOB B
TIPOTHO3UPOBAHUU pEaKIMii HEOPraHWYEeCKHX BEILIECTB, NPEXJE BCEro NpHMEHSEMBIX Ha
MpaKTHKe, Ha OCHOBE 3HaHUS (YHAaMEHTAIBbHBIX XMMUYECKHX 3aKOHOB, a TAKXKe OBJIaJICHUE
HadaJbHBEIMH J1abopaTopHbIMH HaBblkaMH. Ocofoe MeCTO HEeOpraHu4eckoil XHMHHU B
npoheCCHOHATBHOM ~ MOArOTOBKE  OOYCIIOBIEHO  TEM, 4TO OHa  SIBIsIETCS
0a30BOM AMCLMILIHHON JJI U3y4aeMbIX B JajbHEMIIEeM XUMUYECKUX NUCLUIUIMH TaKUX Kak:
bu3nUecKas U KOJUIOUAHAs XUMUS, aHATUTHYECKas XUMUS.

CrpykTypa mporpaMMsl COpMHUPOBaHa B COOTBETCTBUH C NMPHHLUIIOM JIOTUYHOCTH U
CTYIIEHYaTOCTH, IPEACTABIEHO Y€TKOe 1 MOAPOOHOE paclpe/ielieHHe yueOHOro MaTepHaia.

Oco6oe MecTo B mporpamMme 3aHMMaeT KOHTPOJIb 3HAaHUH U yMEHHUH o0ydaromuxcs.
Texyimuii KOHTPOJb HPOBOAUTCS B BHIE KOHTPOJIBHEIX pabOT (TECTOBHIX 3adaHMN),
MTOTOBEIM KOHTPOJIb TPOBOAUTCS B hopMe nudPepeHIHpOBaHHOIO 3a4€eTa.

PaGouas mporpamMma IWCUMIUTHHBI COCTaBlI€HA IIOJIHO, OTBEYaeT TPeOOBaHUAM
DenepalbHOr0  rOCYJApCTBEHHOIO  OOpa30BaTENIbHOIO  CTaHJapTa,  OXBAaThIBAET
HeOOXOIUMBINA 00BEM 3HAHUM, IPAKTUYECKUX YMEHUH U HaBBIKOB.

B mporpaMMe y4TeHa crelu(uka y4eOHOro 3aBeleHHs M OTpakeHa NpaKTHYecKas
HaIpaBJIEHHOCTh Kypca.

[TporpammMa peKOMeHIyeTCsl K IPUMEHEHHUIO B y4eOHOM IpoLECCe.
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