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1.

(Xummus).

1.1. Mecto o00meoOpa3oBaTeJbLHOI0 Y4YeOHOrO0 mpegMera B

OBILIAS

00pa3oBaTeILHON POrPAMMBI:

OO0meoOpa3zoBaTeIbHbI Y4eOHBIH MpeaMeT
SBIIAETCS 00s3aTeNIbHOM YacThI0 00111e00pa30BaTeIbHOTO IIUKJIa MPUMEPHONH OCHOBHOI 00pa30BaTeIbHOM
nporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo npodeccun IIeKTPOMOHTEP MO PEMOHTY M 00CTY:KMBAHUIO

3JIEKTPOOOOPYA0BaHUSA (110 OTPACIAM).
[Tpenmer siBisieTcst 6a30BBIM U BXOJUT B ITUKJ 0011e00pa30oBaTeIbHOM MOATOTOBKH.
Oco00e 3HaUYeHHE TUCIUIIIIMHA UMeeT Tpu popmupoBanuu 1 pazputun JIP 01 — JIP 12.

1.2. Ilear m mIaHupyemble pe3yJbTAaThl OCBOCHHS 0011€00pPa30BATEJBLHOIO Y4eOHOIO

XAPAKTEPUCTHUKA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA JVII. 12 Hayynas kapTHHAa MHpa

JAVYIL. 12 Hayynasi kapTHHa Mupa

PABOYEM

CTPYKTYype

npeaMera:
B pamkax mnporpammbl 0011€00pa30BaTENbHOIO y4yeOHOro IpeaMera O0y4YaroUMMUCS
OCBAaMBAKOTCS] YMEHUS U 3HAHUS

Kon JIP YMeHus 3HaHUSA

JIP 01 Oco3HaBaTh ce0sl rpaXk1TaHuHOM U O rpaxJaHuHE U 3alLUTHUKE
3AIIUTHUKOM BEJIMKOM CTPAHBI. BEJIMKOW CTPaHbL.

JIP 02 CrnocoOHOCTh IPOTUBOCTOSTh TonepaHTHOE CO3HAHUE U NTOBEACHUE
UJE0JIOTMH SKCTPEMU3MA, B [IOJIUKYJIbTYPHOM MUDE,
HallMOHaIu3Ma, KceHopoouH, TOTOBHOCTb U CIIOCOOHOCTb BECTH
JUCKPUMHUHALIMU 110 COLMAJIbHBIM, JIMAJIOT C APYTUMU JIFOAbMU,
PEJINTHO3HBIM, PACOBBIM, JIOCTUTaTh B HEM B3aMMOIIOHUMaHMs,
HAI[MOHAJIbHBIM [TPU3HAKaM U HaXOAUTh 00ILKeE 1eNn U
JpYTMM HETaTUBHBIM COLIMAIBHBIM | COTPYAHMYATH JJIS UX JOCTUKECHHUS.
SBJICHUSIM.

JIP 03 Cobmtonate HOpMBI NpaBomopsaka, | O HOpMax MpaBoNopsAKa, uaeanax
CJIEZIOBATh HJeallaM IPaKAAHCKOT0 | Ipa)kJaHCKOro OOIecTBa,
oOrmiecTBa, odecrneueHus 0e30macHOCTH, IpaBax U cBOOOAAX
0e301acHOCTH, IPaB U cBOOOA rpaxnaan Poccun. YcraHoBkax u
rpaxnaal Poccun. BbITh JIOSNBHBIM K | IPOSIBJIICHUSAX NPEICTABUTENEH
YCTaHOBKaM U MPOSBIEHUSAM CcyOKyJIbTYp, TpyIIax ¢
npecTaBuTeNel CyoKyabTyp, JECTPYKTUBHBIM U I€BUAHTHBIM
OTJIMYAIOIINN UX OT TPYII C noseseHreM. ColranabHO OaCHOM
JECTPYKTUBHBIM U JJ€BUAHTHBIM IIOBE/ICHUU.
noBeJieHueM. JleMOHCTpUpOBaTh
HENPUITHE U TIPENYTIPEXKIATh
COLIMAJIBHO OMACHOE MOBEJICHHE
OKPYXaIOIIHX.

JIP 04 IIposiBIATE M AEMOHCTPUPOBATH O yBa)XeHMH K JIOJSIM TPY/a,
YBa)XEHHE K JIIOJSM Tpya, LIEHHOCTH COOCTBEHHOTro TpyAa. O
0CO3HaBaTh LIEHHOCTh COOCTBEHHOI'O | CETEBOM CpeJie IMYHOCTHO U
Tpyaa. CTpeMuThes K npogecCHuOHaIBLHOTO
(GbOopMHPOBAaHUIO B CETEBOH cpejie KOHCTPYKTHBHOT'O «1IH(pOBOTO
JMYHOCTHO U MPO(ECCHOHAIBHOTO | CIeia.

KOHCTPYKTHUBHOTO «UH(POBOTrO
ciena».
JIP 05 JleMoHTHpOBAaTh NpUBEPKEHHOCTh K | O poJIHOM KYJIBTYpE, HCTOPUUYECKON

ITPOI'PAMMBbI

OCHOBHOH

(Xumus)




POAHOM KYJIbTYpPE, HCTOPUUECKON
naMmsITH Ha OCHOBe 0B K Poaune,
pPOAHOMY Hapo1y, Majoil POJIMHE,
[IPUHUMATh TPAJAULIMOHHBIE
[IEHHOCTH MHOTOHAIIMOHAJIBHOTO
Hapopa Poccuu.

IMaMATH Ha OCHOBeE 1100BH K Poaune,
POJTHOMY HapoJy, MaJlOil pOJUHE,
Tpa,III/II_II/IOHHbIX ICHHOCTAX
MHOTOHAIIMOHAJILHOTO Hapoja
Poccum.

JIP 06 [TposIBIATE yBa)KE€HUE K JIFOASIM OO0 yBa)K€HHMH K JIFOJISIM CTapILEro
CTapILEro MOKOJIEHUS! U TOTOBHOCTh | IIOKOJIEHUS M COLIMAJIbHOM
K Yy4aCTHIO B COLIMAJIbHOM MOJJEPIKKE U BOJIOHTEPCKUX
HOJJIEP)KKE U BOJIOHTEPCKUX JBYDKEHUSX.

JBUKECHUSIX.

JIP 07 Oco3HaBaTh NPUOPUTETHYIO O npuopUTETHOHN LIEHHOCTh
LIEHHOCTb JIMYHOCTH YEJIOBEKA; JMYHOCTH YEJIOBEKa; COOCTBEHHOU U
yBa)kaTh COOCTBEHHYIO U UYXKYIO qy>KOH YHUKAJIBHOCTHU B Pa3IMYHBIX
YHUKaJIbHOCTD B PA3JINYHBIX CUTYallUsX, BO Bcex (popmax u BUAAX
CUTYyalUsIX, BO BcexX popMax U JeSITETbHOCTH.

BUJIAX JESATEIbHOCTH.

JIP 08 [TposiBNATH U 1€MOHCTPUPOBATD O npencTaBUTENSIX Pa3IMUHBIX
YBa)KEHHE K NPEACTaBUTEISAM STHOKYJIbTYPHBIX, COLIUAJIbHBIX,
Pas3IMYHbIX STHOKYJIBTYPHBIX, KOH(ECCHOHATIBHBIX U UHBIX TPYIII.
COLMANIbHBIX, KOH(ecCHOHANBHBIX U | COXpaHEeHUH, TPEYMHOKEHUH U
UHBIX IPYMI. BBIT CONPUYACTHBIM K | TPAHCIIALUU KYJIbTYPHBIX TPaJAuLUi U
COXPAaHEHHUIO, TPEYMHOKEHUIO U LIEHHOCTEN MHOTOHALIMOHAJILHOTO
TPAaHCISALUU KyJIbTYPHBIX TPAIULUN | POCCUICKOTO rOCyAapCTBa.

Y IIEHHOCTEl MHOTOHAIIMOHAJILHOTO
POCCHUICKOr0 rocyapcraa.

JIP 09 Co0bmronate 1 MponaralnpoBaTh O mpaBuiIax 310pPOBOTO H
IpaBuia 3J0pOBOro M Oe30macHoro | 6e3o0macHoro oopasa >ku3HH, CIIOpTa;
o0pa3a )XKM3HH, CIIOPTa; [IPEOJOJICHUH 3aBUCIMOCTH OT
HpeaynpexaaTh 160 ajkorouis, Tabaka, ICUXOaKTHBHBIX
IIPE00IeBaTh 3aBUCUMOCTH OT BEUIECTB, a3apTHBIX UTP U T.1.
asikorosis, Tabaka, ncuxoakTUBHBIX | IIcuxomorudeckoif ycroitunBoctu B
BEUIECTB, a3apTHBIX UTP U T.A. CUTYaTHUBHO CJIO’KHBIX WM
CoxpaHsATh ICUXOJIOTHUECKYIO CTPEMHUTEIBHO MEHSAIOIINXCSA
YCTOWYMBOCTh B CUTYaTHBHO CUTYaLUsX.

CJIOXKHBIX MJIM CTPEMUTEIIBHO
MEHSIOLIUXCS CUTYaLUSIX.

JIP 10 3a00THThCS 0 3ammTe OKpyxaromiel | O 3amuTe OKpyKarolei cpepl,
cpenbl, COOCTBEHHOM U Uy>KOH COOCTBEHHOM U Uy KOU
0e30macHOCTH, B TOM YHUCIIe 0e30macHOCTH, B TOM YHUCIIE
u(poBoii. udpoBoii.

JP 11 IIposiBiATE yBaXKeHUE K O 3THYECKUX LIEHHOCTSIX, 3TUYECKOM

ICTETUYECKUM LIEHHOCTSIM,
00/1a1aTh OCHOBAMH dCTETUIECKOMN
KYJBTYPBHI.

KYJBTYypE.




JIP 12 IIpuHUMaTh ceMelHbIe IEHHOCTH, O ceMelHbIX IEHHOCTSIX.
OBITh FTOTOBBIM K CO3aHUIO CEMbU U
BOCIIUTAHUIO JETCH;
JEMOHCTPUPOBATh HENPUATHE
HacCWINS B CEMbE, YX0/a OT
POIUTENBCKON OTBETCTBEHHOCTH,
OTKa3a OT OTHOLLIEHUI CO CBOMMH
JeTbMHU U UX (PUHAHCOBOTO
COJIepKaHusl.

OK 01. BoeiOupaTh croco0bl pemeHus 3anad npodeccrnoHalbHON JesTeNbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcywmecTBiasTh NOUCK, aHaIW3 W HWHTEpHpEeTanuio HHOOpManuy,
HE0OXOAMMOM /sl BBIMOJTHEHUS 3a/1a4 IPO(PECCHOHATBHOM 1€ATETbHOCTH.

OK 03. I[lnanupoBaTh W peaIn30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE PA3BUTHE.

OK 04. Pabotarh B KOJUJIEKTHMBE W KOMaHz€, 3P(PEKTUBHO B3aHMMOJEHCTBOBATH C
KOJUIEraMHt, PYKOBOJICTBOM, KIIMEHTaAMHU.

OK 05. OcywecTtBisiTh YCTHYHO W IIMCBMEHHYIO KOMMYHHKAIMIO Ha
rOCy/IJapCTBEHHOM $I3bIKE C YYETOM OCOOCHHOCTEH COLUAIBHOIO M KYJBTYpHOTO
KOHTEKCTA.

OK 06. IIposiBIATH Tpa’kJaHCKO-NATPUOTHUYECKYIO MO3UIHUI0, JAEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAJMLMOHHBIX OOIIEYETOBEUECKUX LEHHOCTEH,
OPUMEHATH CTAaHAAPTHI AHTUKOPPYIILIMOHHOIO ITOBECHUSI.

(B penakuuu IIpukaza Munnpocsemienus Poccun ot 17.12.2020 Ne 747)

OK 07. CogneiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH Cpebl, pecypcocOepekeHHmIo,
3¢ (PEeKTUBHO ACHCTBOBATH B UYPE3BbIYAMHBIX CUTYaLIUSX.

OK 08. Hcnonb3oBaTh cpenctBa (U3HUECKOW KYyJIbTYpbl IS COXpAaHEHUS U
YKpEIUIeHUsI 370pOBbsl B mpolecce npodhecCuOHANbHOU AESATENbHOCTH M TMOACpKAHUS
HEO0OXO0IUMOI0 YPOBHS (PU3MUECKON MOATOTOBICHHOCTH.

OK 09. HUcnonws3zoBarh HHGOPMAIMOHHBIE TEXHOJOTHMH B MpOhecCHOHATBHOU
NEeATENBHOCTH.

OK 10. ITonp3oBaThcs mpodeccnoHanbHOM JOKYMEHTAIMe Ha TOCYIapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaXx.

(B penakumu IIpukaza Munnpocsemenust Poccun ot 17.12.2020 Ne 747)

OK 11. Hcnonp3oBaTh 3HaHUA 1O (PUHAHCOBOM TPaMOTHOCTH, IIJIAHUPOBATH
peapPUHUMATEIbCKYIO AEITEIbHOCTD B ITpodeccnoHanbHoM chepe.

(B penakiuu IIpukaza Munnpocsenienust Poccun ot 17.12.2020 Ne 747)

[IK 1.1. OcymecTBiaATh NOATOTOBKY K  HMCIOJb30BAaHUIO HWHCTPYMEHTA,
000py/10BaHUs U IPUCTIOCOOTIEHUN B COOTBETCTBUHM C 3a/laHUEM B 3aBUCUMOCTH OT BUJIOB
MOHTaXa.



[IK 1.2. Onpenensatb mOCieAOBaTEILHOCTh M ONTHMAJIBHBIE CIIOCOOBI MOHTaXka
npuOOpPOB M INEKTPUUYECKUX CXEM PA3IMUHBIX CHUCTEM aBTOMATHKH B COOTBETCTBUHU C
3aJJaHuEM U TPeOOBAaHUSIMHU TEXHUYECKON JOKYMEHTAIUH.

[IK 1.3. IIpou3BoauTh MOHTaX NPUOOPOB M 3JIEKTPUUYECKUX CXEM PATUUYHBIX
CUCTEM aBTOMATUKH B COOTBETCTBUU C 33JIaHHEM C COOJIIOJEHUEM TPEOOBAHUM K KaUE€CTBY
BBITIOTHEHHBIX paboT, TpeOoBaHHI oOXpaHbl Tpynaa, OEpeKIMBOTO IMPOU3BOJCTBA H
AKOJIOTUYECKOI 0€30MMaCHOCTH.

I[IK 2.1. Onpenendarb NOCIEAOBATENbHOCTh U ONTUMAIBHBIE  PEKHUMBI
IIyCKOHAJal04YHbIX padOT MPUOOPOB U CUCTEM aBTOMATUKHU B COOTBETCTBHUHU C 3aJaHUEM U
TpeOOBaHUAMHU TEXHUYECKON JOKYMEHTALUH.

I1K 2.2. Bectu TEXHOJOTMYECKHUI MPOLECC MyCKOHAIAJOYHBIX paboT MpuOOpoB U
CUCTEM aBTOMAaTUKU B COOTBETCTBUU C 3a/IaHUEM C COOJIOCHUEM TPEOOBAaHUM K KaueCTBY
BBINOJIHIEMBIX padoT.

[1K 3.1. OcymiecTBiATh NOJATOTOBKY K HCIIOJIB30BaHUIO O0OPYOBAHUS U YCTPOUCTB
JUTSl IOBEPKH U MPOBEPKU PUOOPOB M CUCTEM aBTOMATHUKHU B COOTBETCTBHH C 3a/IaHHEM.

I[IK 3.2. Omnpenenutrb NOCAEAOBATEIBHOCTh W ONTUMAIBHBIE  PEXKUMBI
oOcnyKMBaHUs NPUOOPOB M CHCTEM AaBTOMATUKHM B COOTBETCTBMU C 3aJaHHEM U
TpeOOBAHUSIMU TEXHUYECKON JOKYMEHTALIMH.

[IK 3.3. OcymecTBiATh NOBEPKY M NPOBEPKY KOHTPOJIBHO-U3MEPUTEIBHBIX
MpUOOPOB M CUCTEM aBTOMATUKM B COOTBETCTBHUM C 33JaHUEM C COOJIIOJICHHEM
TpeOOBaHMI K KaU€CTBY BBINOJIHEHHBIX PadoT.



2. CTPYKTYPA U COAEPKXAHHME OBHIEOBPA3OBATEJIBHOI'O

YUYEBHOI'O IPEJIMETA

2.1. O0bem 001HICO0pa30BATENBHOIO Y4eOHOI0 MpeaMeTa M BHAbI Y4eOHOMH

padoThI

Bup yyeOHo# padoThI

Oo0BbeM B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOI0 NpeaMeTa 114
OcHOBHOE coJep:KaHue 114
BT. U..

TEOPETHUECKOE 00yUeHUE 84
MPAKTUYECKUE 3aHSATHUS 12
JlaGopaTopHbIe 3aHATUS 18

KOHCYJIbTAallnH

IIpomexkyrounas arrecranus (1ud¢epeHIIUPOBAHHBIN 324eT)




COJEPKAHUE YYEBHOI'O IIPEJIMETA

HaumeHoBaHUe pa3/iesioB U TeM Copaep:xanue y4eOHOr0 MaTepuaJia, 1ad00paTopHbie padoThl U NpaKkTHYecKHe 3aHATHA, | O0beM | Koapl KoOMOeTeHUHii u
CAMOCTOSITETbHASI Pa00Ta 00yYAIOIIHXCS YaCOB | 1HYHOCTHBIX
pe3yabTaToB,
¢opmupoBanurio
KOTOPBIX CHOCOOCTBYET
3J1eMEHT NMPOrPaAMMBI
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuaJa. 2 JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
Hayunpie MeTonmBl TMO3HAHMS BEUICCTB W XMMHYECKUX sIBICHHHA. Poib skcmepmMmeHTa U 07, JIP 11,
TEOpHUH B XUMHHA. MOJENIUPOBaHHE XWUMHUYECKHUX IIPOLECCOB. 3HAYCHHE XUMHH IIPH OK1-OK 11,IIK 1.1-
ocoeanu mpodeccuit CIIO wu cnemmanbHOCcTedt CIIO TexHHMYeckoro mpoduis 1.1,1IK2.3
mpodeccHoHaTLHOro 00pa3oBaHusL.
Pasgea | . O0mas u
HEeOpraHu4YecKasi XUMHsl.
Copepxkanne yueOHOTro MaTepuaJia. 6
OcHoBHbIE IOHATHS XUMHH. BemecTBo. AToM. Mosnekyna. XUMUYECKUH dJIEMEHT. JIP 01, JIP 02, JIP 03,
Tema 1.1. Amnnorponus. IIpocTeie U CI0XKHBIE BeecTBa. KaueCTBEHHBIN U KOJIUYECTBEHHBIH COCTaB JIP.04, JIP 05, JIP 06, JIP
OcHOBHEIE NOHSITHS H 3AKOHDI. BEIlleCTB. XUMHYECKUE 3HAKH U PopMyJibl. OTHOCUTENbHBIE AaTOMHAsI U MOJIEKYJISIpHAsT 07,JIP 11, 0K 1- OK 11,
Macchel. KondecTBo BelecTBa. TK 1.1-1.1,TIK 2.3
OcHOBHBIE 3aKOHBI XUMHH. CTEXHOMETPHS. 3aKOH COXPAaHCHHSI MacChl BEIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOHN CTPYKTYPHIL. 3aKOH ABOTapO U CIICACTBUS
W3 HETO.
PacuerHple 3a1aun Ha HAX0XKICHHE OTHOCHUTEIFHON MOJICKYJIIPHON MacChl, ONpeAeIICHUE
MACCOBOW J0JI XUMUYECKHX FIIEMEHTOB B CJIOKHOM BEIECTBE.
[pakTnyeckne 3aHaATHA:. PacyeTHple 3aJayn Ha HAXOXICHUE OTHOCHUTEIBHOU 2
MOJICKYJISIPHOW MAcChl, ONPEACICHUE MAacCOBOW JO0IM XMMUYECKHUX 3JIEMEHTOB B CIIOKHOM
BEIIIECTRE.
Coaep:xkanue yueOHOro MaTepuaJa. 6

Tema 1.2.
Ilepuoanuyeckuii 3aKoH U
nepuogUvecKasi cucremMa

XUMHUYecKux diementon .1
MenpeneeBa u
CTpOeHMe aToMa.

Ilepuonuueckuit 3akon J. W. Mengeneea. Ortkpeitie . WM. MenaeneeBsiM
ITepuomuueckoro 3akoHa. [lepmomudeckuii 3akoH B Gopmymuposke . Y. Menneneesa.
Iepuonnveckas TabnHIIa XUMHYECKUX JIECMEHTOB — TpaUIecKoe 0TOOpaKeHHE TIEpHO-
Judaeckoro 3akoHa. CTpyKTypa HMEepHOAMYSCKON TaOJHIBL: Mepuo bl (Mabie M OOJbIIuUE),
rpynmsl (TTIaBHAs U TIOOOYHAs).

Crpoenue atoma u [lepuoanueckuii 3akon 1. . MenneneeBa. AToM — CJI0kKHast YaCTHIIA.
Sapo (IpOTOHBI M HEMTPOHBI) U 3JCKTPOHHAS 00051049Ka. M30TOMEL.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, 1P 11,

OK 1- OK 11, TIK 1.1-
1.1, TIK 2.3




CrpoeHne 3IIeKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB MajbIX MeprnogoB. OcoOeHHOCTH
CTPOGHHMS DIICKTPOHHBIX 000J0YEK aTOMOB DJIEMEHTOB OOJBIINX HNEPHONOB (IEPEXOIHBIX
anemeHTOB). [lonstne 06 opouTansx. s-, p- u d-opourany.

OJNeKTpOHHBIE KOHQUTYpallil aTOMOB  XUMHYECKHX JieMeHTOB. CoBpeMeHHas
¢opmymupoBka Ilepuonuueckoro 3akoHa. 3Hadenue Ilepropmueckoro 3akoHa U
Ilepuonuueckoit cucreMbl xumuueckux sneMmeHToB JI. WM. MeHnpneneeBa nns pa3BUTHsA
HayKH 1 IOHNMAaHUsI XMMHUYECKOH KapTUHBI MUPA.

Tema 1.3.
Crpoenue BeuiecTna.

Conepxkanne y4eOHOro MaTepuaJia.

Honnas xumudeckas cBsi3b. KaTHOHBI, X 00pa3oBaHne U3 aTOMOB B PE3YJIbTATE MPOIEcca
OKHUCJIeHHs. AHUOHBI, UX 00pa30BaHKEe U3 aTOMOB B pe3yJibTaTe mpoiiecca
BOCCTaHOBJEHHUS. MIOHHAs CBSA3b KaK CBSA3b MEXIY KaTHOHAMH M aHHOHAMH 3a CUET
INEKTPOCTATUYECKOTO MPUTsDKeHMs1. Kitaccudukanys HOHOB: 110 cOCTaBy, 3HaKy 3apsja,
HAJIMYUIO THAPATHOH 00010uky. MoHHBIE KpucTandeckue penieTku. CBOMCTBA BELECTB
C MOHHBIM THUIIOM KPUCTAJUIMYECKOHN PEIIeTKH.

KoBasenTHas xuMuueckast cBsizb. MexaHu3m 00pa3oBaHus KOBaJCHTHOH CBS3U
(0OMEHHBIN M TOHOPHO-aKIEITOPHBIN).

OnekTpooTpunaTeabHOCTh. KoBajeHTHBIE ONIsIpHAs M HeNoJIsIpHas cBa3H. KpatHocTs
KOBAJICHTHOM CBsI3M. MOJIEKYJISIpHbIE ¥ aTOMHBIE KpUCTaIMueckue penietku. CBoiicTBa
BEILIECTB C MOJIEKYJIIPHBIMHU M aTOMHBIMH KPUCTAINIMIECKUMHE PEIIeTKaMH.
Mertannngeckas cBa3b. MeTanandyeckast KpUCTAUIMYECKas pelieTka 1 MeTauIndecKast
XUMHYecKas cBsA3b. Pu3ndeckue CBOWCTBA METAIIIOB.

ArperaTHble COCTOSHHA BELIECTB U BOJOPOIHAS CBsI3b. TBEpIOE, KHUIKOE U Ta3000pa3HOE
cocTosiHus BeulecTB. Ilepexo BelecTBa U3 OJHOTO arperaTHOr0 COCTOSHHUS B IPyTOE.
BonoponHnas cB3b.

UucTteie BemiecTBa U cmecu. [ToHsiTHE 0 cMecu BenlecTB. [ OMOreHHbIE U reTepOreHHbIE
cmecu. CocTaB cMecel: 00beMHast M MaccoBast 0JIM KOMIIOHEHTOB CMECH, MaccoBast J0JIst
npumeceit.JlucniepcHbie cucteMsl. [loHaTHE 0 MuciepcHOi cucteme. JucnepcHas ¢dasza u
JicriepcronHas cpena. Kimaccudukanus aucrepcHbIX cucteM. [IoHATHE 0 KOJIOUIHBIX
CUCTEMAX.

JlaGopaTopHbie paGoThI: [TpuroroBneHne cycrieH3un KapOoHaTa KajblIWs B BOJE.
INomy4eHne 3MyIbCHH MOTOPHOTO Macia.
O3HaKOMJICHHE CO CBOWCTBAMH JMCIEPCHBIX CUCTEM.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, 1P 11,

OK 1- OK 11, TIK 1.1-
1.1, TIK 2.3

Tema 1.4.
Boaa. PacTBopsbl.
DJIeKTpoJIuTHYeCKAS
JUCCOIUaNMs.

Conep:xanne yueOHOro MaTepuaJja.

Bopa. PactBopsl. PacTtBopenue. Boma kak pactBoputens. PacTBopuMoCTh BEIIECTB.
Hacrimennsie, HeHACHIIEHHBIE, TEPECHIIICHHBIE PACTBOPHI. 3aBUCHMOCTD PACTBOPHUMOCTH
ra30B, XHUIKOCTEH U TBEP/IbIX BEIIECTB OT Pa3IHMYHBIX (PaKTOPOB.

MaccoBasi 101 paCTBOPEHHOTO BEILIECTBA.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, 7P 11,

OK 1- OK 11, TIK 1.1-




aﬂeKTPOJ'II/ITI/ILIeCKaH Jucconuanus. SHGKTPOJ'II/ITLI 1 HCBJICKTPOUTHI. aﬂeKTpo.TII/ITI/I‘IeCKaﬂ
aucconuanus. MexaHu3Mbl BHCKI‘I)OJ'II/ITI/I‘ICCKOI‘/‘I JUucconranvu 1Jis1 BEOICCTB C
pa3JIMYHbIMU TUTIAMU XHUMHYECCKON CBS3H. FI/IZ(paTI/IPOBaHHLIe 1 HCTUAPATUPOBAHHBIC
HoHEL. CTeleHb SHGKTpOHHTI/I‘ICCKOfI JUCCOMalluH. CunbHbIe U cIa0bIe OJICKTPOJIMTHI.
OCHOBHEIE ITOJI0KCHHUS TCOpUHn SHGKTpOHI/ITH‘IeCKOﬁ Jucconualnmu. KI/ICJ'IOTI)I, OCHOBaHUA
1 COJIM KaK 3JICKTPOJIUTLIL.

IIpakTHyeckue 3aHsiTus. [IpuroropieHne pacTopa 3alaHHON KOHIICHTPAIIHH.

1.1,1IK 2.3

Tema 1.5.
Kuaccudukanus HeopraHu4ecKux
COe/IMHEHHUH U UX CBOMCTBA

Conepxkanne y4eOHOT0 MaTepuaJia.

Kucnotsl 1 ux coiictBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIaCCH(UKALHS 110 PA3IHYHBIM
MpHU3HaKaM. XUMHUECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUHU AIIEKTPOIUTHYECKON
quccorpai. OcoOeHHOCTH B3aUMOJICHCTBHS KOHLIEHTPUPOBAHHOM CEpPHOM U a30THOM
KUCIIOT ¢ MeTaisiaMi. OCHOBHBIE CIIOCOOBI MOTYYEHUSI KUCIIOTHI.

OcHoBaHUs U UX cBOMCTBA. OCHOBaHUS KaK AIEKTPOJIUTHI, UX Kiaccu(UKanus 1o pas-
JWYHBIM IpU3HAKaM. XMMUYECKHE CBOHCTBA OCHOBAHUH B CBETE TCOPUH
3MEKTPOIUTHUECKOH qrcconaniy. Pa3noxeHne HepacTBOPUMBIX B BOAE OCHOBAHHIA.
OCHOBHBIE CTTOCOOBI TOJTYIEHHUSI OCHOBAaHHH.

Comu n nx cBoiictBa. Cosit Kak 35eKTponnThl. Cosi CpeaHue, KUCIbIe 1 OCHOBHBIE.
XUMHUYECKHe CBOHCTBA COJIEH B CBETE TEOPUH NIEKTPOIUTHUECKOH AUCCOIMALIH.
Crioco0kb1 osryueHus colei. ['maponus coeit.

Oxkcunel 1 ux cBorictBa. Coneobpaszytoniue U Hecoiaeoopasyromue okcuabl. OCHOBHBIE,
amM(pOTEpHbIC U KHCIOTHBIC OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCUa OT CTCIICHU
OKHCJIEHHsI 00pa3yIolIero ero MeTauia. XuMHUYeckrue cBoicTBa okcunoB. [lonyueHue
OKCHJIOB.

JlabopaTopHble padoThi: VMcnbiTanne pacTBOPOB KUCIOT MHAWKAaTOpaMu. B3auMopeiicteue
METaJJIOB C KHCJIOTaMU.

BzauMopelicTBHE KHCIIOT ¢ OKCHIAMH METaJLI0B. B3auMoeicTBHE KUCIIOT ¢ OCHOBAHHUSIMH.
BzanmoeiicTBHE KHCIOT € COJISIMH.

HcnpiTanue pacTBOPOB 1IeNI0UYeH HHANKATOpaMu. BzaumoielcTBurE 1Iea04eil ¢ CoNsIMU.
PasnosxeHne HepacTBOPUMBIX OCHOBAHUU.

BsaumonelicTBue coneil ¢ metaaMu. BzaumogeicTue cosieil pyT ¢ Ipyrom.

IIpakTuyeckue 3ausiTus. [ uapoan3 coel pa3IMIHOTO THUIIA.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, JIP 11, OK 1- OK 11,
K 1.1-1.1, IIK 2.3

Conepxanne yueOHOro MaTepuaJjia.

Tema 1.6.
XumMuyeckue peakiuu.

Knaccudukarus XuMuueckux peakimii. Peakiiuu coeuHeHus, pa3ioxKeHUsI, 3aMEIIICHHS,
oOMeHa.
Karanuruueckue peakuuu. OOpaTiuMbie ¥ HEOOPATUMBIE PEAKIIHH.

TemnoBoit a3 dext xumudyeckux peakimid. TepMoxumMudeckue ypaBHEHHS.

T'oMorennsie u IreTCpOrcHHbIC PCAKIINHU. 3K30TepMI/I‘leCKI/I€ 1 SGHAOTCPMHUYCCKUC PCAKIINU.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, 7IP 11,
OK 1-OK 11, TIK 1.1-
1.1, TIK 2.3

10



[onsiTre 006 anekTponu3e. IIESKTPOIIU3 PAcIUIaBOB. DIIEKTPOIN3 PACTBOPOB
OKuUCIUTENBbHO-BOCCTAHOBUTENBHBIE peakiy. CTeneHs okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHOBUTENE M OKHCIIeHHE. MeToT 31eKTpOHHOTO OanaHca Juis
COCTaBJICHUS YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHH.

CKopocTh XUMHUYECKUX peakiuil. [IoHsTHe 0 CKOPOCTH XMMHUYIECKUX PEaKIUi.
3aBUCHMOCTH CKOPOCTH XMMHYECKUX PEaKIHi OT Pa3IMYHBIX (paKTOPOB: MPUPO/IBI
pearupyromux BEIeCTB, X KOHIIEHTPALUH, TEMIIEPATyPhl, TOBEPXHOCTH
CONPUKOCHOBECHHS M UCIIOJIb30BAHNS KaTaIN3aTOPOB.

OO6paTMOCTh XMMUYECKHUX peakiuii. OOpaTHMBble 1 HEOOPATHMBIC PEAKIIUH.
XUMHYECKOE paBHOBECHE M CITOCOOBI €0 CMEIIEHHSI.

JladopaTopHble padoThl: Peakius 3aMeIIeHNs MEIH JKEIe30M B paCTBOPE METHOTO
Kynopoca. Peakuny, unymue ¢ 00pa3oBaHHEM OCajKa, Ta3a WIN BOIbI. 3aBUCHMOCTb
CKOPOCTH B3aUMOJACHUCTBUS COJISTHONW KUCIIOTHI C METAIIAMH OT MX NPHPOJBL. 3aBUCUMOCTb
CKOPOCTH B3aMMOAEHUCTBHS LIMHKA C COJITHOM KHCJIOTOM OT ee KOHIIEHTPAIllui. 3aBUCUMOCTh
CKOPOCTH B3anuMoAeHcTBHsI okcua Meau (I1) ¢ cepHoi KUCIIOTOI OT TeMIepaTyphl.

Tema 1.7.
MeTaJu1bl 1 HEMETALIbI

Copepxxanne yueOHOro MaTepuaJja.

Mertamiel. OCOOEHHOCTH CTPOCHHS aTOMOB U KpUCTA/UIOB. Pu3ndeckue cBOHCTBa
MeTauioB. Knaccudukaiyss MeTajioB M0 pa3IHyHbIM PHU3HAKAM.

XUMHUYECKUE CBOMCTB METAJNIOB. DIIEKTPOXUMHUUECKHUI s HAPSKEHUN METaJIOB.
Merannorepmusl.

O6mrue criocoObl oMy4YeHus: MeTauioB. [loHsaTHe 0 MeTaiuryprun. [TupomeTamryprus,
THIIPOMETAJLTYPTHS U dJIeKTpoMeTauryprus. CIUIaBbl YepHBIC U [[BETHEIC.
Hemertammer. OcobeHHOCTH CTpOeHHS aTOMOB. HemMeTatsl — ImpocThIe BEmIeCTBA.
3aBUCUMOCTB CBOMCTB TAJIOTEHOB OT UX IMOJIOKEHHS B TIEPUOIUIECKON CUCTEME.
OKHUCIINTENBHEBIE U BOCCTAHOBUTEIbHEIC CBOMCTBA HEMETAJIIOB B 3aBUCHMOCTH OT UX
MIOJIOXKEHUS B PSIY DJIEKTPOOTPUIIATEILHOCTH.

HpaKTuquKne 3aHsATHS:. : Pemnenne OKCIICPUMEHTAJIbHBIX 3a1a4

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, JIP 11, OK 1- OK 11,
InK1.1-1.1,1IK 2.3

Pazgen 2.
Opranunyeckass XuMus.

Tema 2.1.
OcHOBHBIC NOHATHS OPraHUYECKOM
XMMHHM ¥ T€OPHUsI CTPOEHUS
OPraHU4YecKUX COeMHEeHU

Conep:xkanue yuedOHOro MaTepuaJa.

IIpeamer opranuueckoit xumuu. [IpupogHble, HICKYCCTBEHHBIE M CHHTETUUECKHE
opranudeckure BeniecTsa. CpaBHEHHE OPraHUIECKHX BEIIECTB C HEOPTAaHUIECKUMH.
BasieHTHOCTE. XMMUUECKOE CTPOEHUE KAaK NOPSAJO0K COEUHEHUSI aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopus cTpoeHHs opraHudeckux coequHeHnii A. M. BytinepoBa. OCHOBHBIE TTOJIOKESHUS
TEOPHUU XUMHUECKOTO cTpoeHUs1. M3omepus u n3oMepsl. Xumudeckue (popMyJibl B MOJCIIH
MOJIEKYJI B OPTraHUYECKOI XUMHUU.

Knaccudukanus oprannueckux Beuiects. Kitaccuukanus BemecTs 1o CTpOSHHIO
YIJIEPOIHOTO CKeNeTa U HAIMYUIO (PyHKIMOHAIBHBIX rpyni. ['OMOJIOTH U TOMOJIOTHSL.
Hauana nomenknarypst IUPAC.
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KJ'IaCCI/[(l)I/IKaI_II/Iﬂ peaxunﬁ B OpFaHquCKOﬁ xuMuH. Peakuyu MPpUCOCANHCHU
(FI/I}_'lpI/IPOBaHI/IH, raJJoréHupoBaHus, THApOrajJorcHupoBaHus, FI/I)IpaTaI_[I/II/I). Peakuuu
OTIICIITICHUA (}_'leFI/IZ[pI/IpOBaHI/IH, ACTUAPOTraJIOTCHUPOBaHNAA, ,uern,upaTauI/m). Peakiun
3amelneHus Peakiyumn HM30MEpHr3alnu.

Tema 2.2.
Yri1eBoa0poabl H MX MPHPOTHBIE
HCTOYHHKH

Coaep:kanue yueOHOI0 MaTepHaJa.

AnkaHbl. ATKaHBI: TOMOJOTHYECKHH psAl, H30MEpHs W HOMCHKIATYpa aJIKaHOB.
XUMHAYECKHE CBOMCTBA alKaHOB (METaHa, 3TaHA): TOPEHHE, 3aMEUICHHE, Pa3IoXKEHHE,
nerunpupoBanue. [I[pumMeHeHne ajJKkaHOB Ha OCHOBE CBOICTB.

AnKeHBI. OTWICH, €ro TIIOJMydeHHe (IeTHAPHUPOBAHMEM 3TaHa, JCTOJMMEpH3aueit
nomudTIeHa). ['omMonornueckuii psia, M30MepHs, HOMEHKIATypa alKeHOB. XUMHUYECKHE
CBOHCTBa 3THJICHA: TOPEHHUE, KAUCCTBCHHBIE peaknuy (oOeciBeynBaHne OPOMHOI BOJBI U
pacTBopa IepMaHraHata Kajus), TWapaTanus, monuMepusanus. IIpumMeHeHue sTuneHa Ha
OCHOBE CBOMCTB.

Juensl u xaydyku. [IoHATHE O IUEHAX KaK yIIeBOAOPOAAX C JABYMS IBOMHBIMU CBS3SMHU.
ComnpspKeHHBIC ~ JUCHBI. XHUMHYCCKHE  CBOWcTBa  OyTaameHa-1,3 W W30mpeHa:
oOecrBeynBaHMe OpPOMHOM BOJBI M TOJUMepHU3alMs B Kaydykd. HaTypanbHbli u
CUHTETHUYECKUE KayuyKu. Pe3uHa.

AnkuHBI. AneTnmieH. XUMHYECKHE CBOWCTBA AaleTHIICHA: TOpeHHe, OOecIBe4YHBaHHE
OpOMHOI1 BOJIBI, IPHCOEIMHEHUH XJIOPOBOJOPOia U ruapatanys. [Ipumenenne anernineHa
Ha OCHOBE CBOMCTB. MexKIaccoBasi U30MEPUs C aJIKaJUCHAMHU.

Apensl. benzon. Xumudeckue cBoiicTBa O€H30y1a: TOpPEHHE, DPEAKIMM 3aMELICHUS
(ranmorenupoBaHue, HUTpoBaHue). [IpuMeHeHne 6eH30I1a Ha OCHOBE CBOMCTB.

IIpuponHble HMCTOYHUKM yrieBonoponos. IlpuponaHslil ra3: cocras, IPUMEHEHHE B
kauectBe TorumBa. Hedrtb. CocraB u mnepepaborka nedpTH. Ileperonka HedTH.
HedrenpoaykTsl.

JlaGopaTtopHble pagoTbl: O3HaKOMIJIEHHE C KOJUIEKI[MEH 00pa3loB HEPTH U MPOJYKTOB ee
nepepaboTku. O3HaKOMJICHHE ¢ KOJJIEKIIMEH KayuyKOB M 00pa3iiaMy U3JIEIU U3 PE3UHBL.

HpaKTl/I‘leCKI/le 3aHATHUA. HOqueHI/IG OTUJICHA U OIIBITHI C HUM.

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, JIP 11, OK 1- OK 11,
MK 1.1-1.1, 11K 2.3

Tema 2.3.
Kucaopoacoaep:xammue
OpraHuvecKmne
COeTMHEHMS.

Copepkanne yueOHOro MaTepuaJja.

CHI/IpTLI. HOJ'Iy‘IeHI/IG 9TaHOJIa 6pO)KCHI/ICM TJIFOKO3BI U rI/I,upaTauneﬁ ITUIJICHA.

— FI/IHPOKCI/IJ’ILH&H rpyIIa Kak (byHKIII/IOHaJ'H)HaH. [lonstue o MpCACIIbHBIX OJHOATOMHBIX

crupTax .XVMHYECKHE CBOMCTBAa 3TAHOJNA: B3aMMOJCHCTBHE C HATPUEM, 00 CIIOMHBIX
3(¢UpOB, OKHUCIEHUE B albaerua. [I[puMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB .AJIKOTONIN3M,
€ro TOCJENCTBUS I OpraHu3Ma 4eJoBeKa W MpenynpexacHue. [ JTuIepuH Kak
MMpEACTAaBUTEIIb MHOT'OATOMHBIX CITMPTOB. KauecTBeHHas pCakuusd Ha

MHOT'OATOMHBIC CITUPTHI. HpI/IMeHeHI/Ie TIIUICPpUHA.

®denon. dusnueckne W XUMHUYECKHE CBOWCTBa (peHona. B3ammHOe BIHMsSHHE aTOMOB B
MoJIeKyJie (heHoa: B3auMOIEHCTBHE C

THIPOKCUIOM HATpPUsA U a30THOM Kuciotoil. I[IpumeHeHne (eHONa HA OCHOBE CBOWCTB.
Ansperunsl. [Tousarue 00 anbaernaax.

AJnplieruHas rpynmna kak QyHKIHoHaIbHass. POpMablIeru/] M ero CBOWCTBA: OKUCIICHHUE B

JIP 01, JIP 02, JIP 03,
JIP.04, JIP 05, JIP 06, JIP
07, JIP 11, OK 1- OK 11,
MK 1.1-1.1, TIK 2.3
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COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIEHHE B COOTBETCTByoUmi crnupt. Ilomyuenue
aNbJEeTUA0B OKUCIEHUEM COOTBETCTBYIOIUX

cnuproB. [IpuMeHenue popmanberiia Ha OCHOBE €ro CBOMCTB.

KapGoHoBeie kucioTsl. [loHaTtue o kapOOHOBBIX KHcioTax. KapOokcuibHas rpymnmna Kak
¢yHKIMOHANbHAs. ['OMONOTMYECKMH psJ TPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnotr. [lomydeHne KapOOHOBBIX KHCIOT OKHCJIEHHEM ajbJerHI0B. XHUMHYECKHE
CBOMCTBA YKCYCHOH KHCIIOTHI: OOIINE CBOWCTBA C MHHEPAJIBHBIMH KHCIOTAMH M PEAKIIUSA
stepudukanyy. [IpuMeHeHne yKCYyCHOW KHCIIOTHI Ha OCHOBE CBOWMCTB. Bricmime XupHBIE
KHCJIOTHI Ha TIPHIMEpE MaTbMUTHHOBON M CTEAPUHOBOH.

Crnoxuble 3¢upbl U kupbl. [lomydeHne CIOXKHBIX 3(QUPOB peakiuel >TepuUKanny.
CroxHble 3QHUpB B NPUPOJIE, UX 3HAa4YeHHE. [IpiMeHEeHHe CIIOKHBIX 3(UpPOB Ha OCHOBE
cBoiicTB. JKupbl Kak cioxkHbIe 3¢upsl. Kiaccupukamus upoB. XUMHUIECKHAE CBOHCTBA
JKUPOB: THUAPOJIU3 U TUAPHUPOBAHUE KHUIKUX SKUPOB. IIpuMeHeHHe XHpPOB Ha OCHOBE
CBOMCTB. MbLia.

VYraeBonsl. YriieBOAbl, HX KilaccUpUKaLus: MOHOcaxapuabl (TIoKo3a, (pyKTo3a),
Jucaxapuibl (caxaposa) U moJucaxapuabl (KpaxMall U Lesioo3a). [ oko3a — BeecTBo
C IBOMCTBEHHOMN (PYHKIINCH — alIbJCTHAOCTAPT. XUMUICCKHE

CBOMCTBA TJIFOKO3BI: OKHCJICHHE B TJIFOKOHOBYIO KHCIJIOTY, BOCCTaHOBJICHHE B COpOMT,
cnmproBoe Oposkenne. [IpuMeHeHne MIOKO3bl Ha OCHOBE CBOMCTB. 3HaUeHUE YIIIEBOAOB B
JKMBOM NIPUPO/JIE 1 KU3HM desioBeka. [IoHATHE 0 peaknusx Moju-

KOHJICHCAIIMH U THJIPOJIM3a Ha IIPUMepe B3aUMOINPEBPAICHHUI: TIII0K03a <> MOJIHMcaxapul.

JlaGopaTopHble padoThl: PacTBOpeHue rauiepruHa B BOJIE U B3aUMOJACHCTBHE C
runpokcugom meau (I1). Uzydenne cBoicTB monrcaxapuaoB (Kpaxmana).
BsanmMopeiicTBre TIIIOKO3BI U caxapo3sl ¢ ruapokcunom Mean (I1). KauectBennas peakius
Ha KpaxMaJj. Mblla, CHHTETUYECKUE MOIOIIIUE CPEICTBA.

CBolicTBa YKCYCHOM KUCJIOTHI, OOIIHE CO CBOWCTBAMU MUHEPAIBHBIX KUCIOT.
Jloka3aTenbCcTBO HEMPEAETbHOTO XapaKTepa JKHUIKOTO JKHUPa.

Tema 2.4.

Conep:xanue yuedOHOro MaTepuaja
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A30TcoJepikaliue OpraHuuecKue
coequHenus. [loaumepsl.

Awmunsl. [ToHsTHe 00 amMuHax. AnndaTniecKkiue aMHuHbI, UX KiIacCu(UKaIus 1
HOMEHKJaTypa. AHIINH Kak opraHudeckoe ocHoBanue. [lomyuenue anunnHa us
HUTpoOeH3oa .[lpuMeHeHre aHMIMHA Ha OCHOBE CBOWCTB.

AMMHOKHCIIOTEL. AMUHOKHUCIIOTHI Kak aM(OTepHbIe AN(BYHKIIMOHAIBEHBIE OpPraHMYeCKHe
coeMHEeHNUs. XUMHUECKUe CBOIICTBA aMUHOKHCIIOT: B3aUMOAECHCTBHE C IIeI0YaMH,
KHUCJIOTaMU U APYT C IpyroM (peakuus monukoHaeHcauuu). [lentuanas cBsa3p u
TIOJTATICTITHIBL.

IIpumeHeHe aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

Benku. [lepsuuHast, BTopryHasi, TpeTHYHAS CTPYKTYPHI O€IKOB. XMMHAYECKHE CBOUCTBA
OeIKOB: TOpeHNne, NeHATypaIlvs, TUIPOIN3, IBETHBIC peakIiy. bruonorndeckue GyHKINN
oemkoB. [Tommepsl. benkn n monmiucaxapuabl Kak OHOITOTUMEPHI.

ITmactmaccer. [TonydeHne moMMMEpoB peakiiiel TOIMMEPH3aluy U MOTUKOHICHCAIIHH.
TepMoracTHUHBIE 1 TEPMOPEAKTUBHBIE IacTMacchl. IlpeacraBuTeny miactmace.
BosokHa, ux xinaccudukaims. [loxyuenue BookoHn. OTaenbHbIe TPEACTaBUTEIH
XUMHNYCCKHUX BOJIOKOH.

JlaGopaTopHble padoThl: I[BeTHBIC peakiyu 0eIKOB PelieHre 3KkCepruMeHTaIbHBIX 3aa4 2
Ha UICHTU(GHUKAIMIO OPTAaHUYCCKUX COCTUHCHUH.

IpakTuyeckne padoTel: V3yueHnue CBONCTB CHHTETHYSCKUX BOJOKOH (KallPpOHOBOTO 2
BOJIOKHA). M3yueHue CBOMCTB TEPMOIIACTUYHBIX TTOJIUMEPOB.

Dopma npomedsicymounoil ammecmayuu - ougpepenyuposannvlil 3auem

Hroro 114
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3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

3.1. lng peanu3anuu MporpaMMbl y4eOHOTO IMpeaMeTa TOJIKHBI ObITh MPEeayCMOTPEHBI
CIIEYIOIINE CIIEUAIbHBIE [IOMEIIECHHUS:

Kabuner « Xumuny,

OCHALIEHHBIN 000pYA0BaHUEM:

1.locka— lmir;

2.Cron npenoaasatensi— 1r;

3. Yuenunyeckas naprta — 13mr

4.HoytOyk— luir;

5. IIpoekTop— 1mT;

6. I[Ipunrep— lr;

7.9xpaH— 1T;

TEXHUYECKUMHU CPEICTBAMU OOyUEHUS:

1.CTeHapt:

PactBopuMOCTSh cosield, KUCIIOT M1 OCHOBaHMI B Bojie— l1IT;
XUMUYECKHE CBOMCTBA apOMaTUYECKHUX YIJIEBOJOPOIOB — 11IT;
XUMUYECKUE CBOMCTBA HEMPEAEIbHBIX YTIEBOI0POAOB — 11IT;
XUMUYECKUE CBOMCTBA IIPEIENIBHBIX YIIIEBOLOPOAOB— 1 1IT;
Xumuueckue cBoiicta peHona— 1mr;

XUMUYECKUE CBOMCTBA CIIMPTOB— 11IT;

XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIOT— 11IT;
XUMUYECKUE CBOMCTBA aJlbIerM10B— 11T;

TexHuka 6€30MaCHOCTH Ha ypOKax XUMUU— 11IT;

OcCHOBHBIE TIOHATHUSA U 3aKOHBI XUMHUH — | 1IIT;
DNEKTPOXUMHUYECKUN Psii HANlPSHKEHUsI METaIoB— 11MT;
@dopmyJsl U pemeHus 3agad— 1mr;

[Tepuoanueckas cuctema xumudeckux iementoB J[.U. MenaeneeBa— 11t;

3.2. UndopmarimoHHoe obecrieueHne peaan3anuu mporpaMMbl

s peanuzanuu MporpaMMbl OUOMMOTEUHBIH (GOHI 00pa3oBaTeNbHON OpraHu3alud
JOJKEH HMMETh IeYaTHbIE U AJIEKTPOHHBbIE OOpa3oBaTeibHble U MH(POPMAIMOHHBIE PECYPCHI,
pexomennoBanuele  ®YMO, s wucnonb3oBaHHMS B oOpa3oBareidbHOM mporecce. [lpu
dbopmupoBannn 6ubIMOTeYHOr0 (POoHIa 0Opa30BaATEIHLHON OpraHU3aIell BEIOUpaeTCs HE MEHee
OJIHOTO M3JIaHUS U3 MEePEUNCICHHBIX HIDKE NMEYaTHBIX U3AaHUN U (WJIH) SJICKTPOHHBIX U3JIaHUH B
Ka4€CTBC OCHOBHOI'O, ITPU 3TOM CIITMCOK, MOXKET OBITH JOITIOJIHEH HOBBIMU U3AaHUAMM.

[lepeuens y4yeOHBIX W3JAHUM, SJICKTPOHHBIX W3AAHUN, DIEKTPOHHBIX W HTepHeT-
pecypcoB, o0pa3oBaTeIbHbIX MIATHOPM, IEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-CHCTEM IS
OpraHHW3allMy  JTUCTAHIIMOHHOTO OOY4YeHHWs] W  yNOpaBICHHWs UM, HCIOJIb3yeMble B
06pa3OBaTeJ'II)HOM IMponeCcce Kak OCHOBHBIC U JOIMOJTHUTCIIBHBIC UCTOYHUKH.

3.2.1. OcuoBHbIe ucrounuku (ON):

1.Xumus. 10 xmace : yue0. s o61eodpazoBaT. opranusanuii : 6a3oBsiii ypoBeHs / I'. E.
Pymutuc, ®. I'. ®eapaman. — 8-e u3g. — M. : [Ipocsemenue, 2021. — 224 c. : ni.

2. Xumus. 11xmace : yue0. s oOmieoOpazoBar. opranu3zaiuii : 6a3oBbiit ypoBens / I'. E.

Pynmsutuc, ®@. I'. ®enpaman. — 8e-e uzn. — M. : [Ipocsemenne, 2021. — 223 c. : ui.
JlomomHUTEIBHAS TUTEPATYPA
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1.LEpoxua FO.M. Xumwus ana mnpodeccuidi W CHCIMUATBHOCTEH TEXHUYECKOTO |
€CTECTBEHHO-HAYYHOT0 MpouiIel: yIeOHUK Ul CTY. yupexaeHuil cpen. mpod. odpazoBanus/
KO.M. EpoxuHn, U.b. KoBanesa. — 4-e u3n., crep. — M.: UL «Akanemus», 2017. — 496 c.

2.bonapipeBa, O. U. Xumus : 3anagnuk s CI1O / O. U. Bonasipesa, O. I1. KymHapesa,
I1. A. TTonomapeBa. — CapatoB : [Ipodobpazosanue, 2020. — 140 c. — ISBN 978-5-4488-
0595-0. — TekcT : 2JMeKTpOHHBIN // DIEKTPOHHBIA pecypc NUPPOBOK 00pa30BaTEIbHON CpEIb
CIIO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92199

3.bpeiTkoBa, A. JI. O0mast u Heopranuveckas xumus : npaktukym mpis CIIO / A. 1.
bpeitkoBa. — Caparos : IIpodo6pazosanue, 2020. — 124 c¢. — ISBN 978-5-4488-0687-2. —
TeKkcT : ANEeKTpOHHBIA // DIEKTpOHHBI pecypc nudpoBoii obpazomarenbHOi cpeapt CIIO
PROFo6pa3zosanue : [caiit]. — URL.: https://profspo.ru/books/92126

4Tapumn, A. II. Opranuueckass XuUMHsI B PHCYHKaX, TabiuIax, cxemax : ydeOHOe
nocobue / A. Il. l'apmun. — Cankr-IlerepOypr : XUMU3 AT, 2020. — 184 c. — ISBN 978-5-
93808-285-4. — TekcT : 31eKTPOHHBINA // DNEKTPOHHBIN pecypc HU(pPoBOil 00pa3zoBaTENbHOM
cpennt CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/67352
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

IIpenmeTrHnble pe3yiabTaTbl 00y4eHHsI (OCBOEHHbBIE
YMEHHs, YCBOCHHbIE 3HAHUS), C Y4€TOM JHYHOCTHBIX
pe3yJbTaToB

Kpurtepun onenkn

MeToabl OIEHKH

B pe3yabTaTre ocBoeHHsi 00mI€00pPa30BATEIBLHOIO
yueOHOro mpejaMeTa BBINYCKHUK Ha 0a30BOM YpPOBHe
HAYYUJICH:

1.1. Ilpenmer opranuyeckoil XuMuu. Teopusi CTpPOEHHS
OpPraHUYECKUX COCAUHEHUM.

[aBatb XapaKTEPUCTUKY HCTOPHH pa3BuUTHUA
OpPraHMYECKON XUMHHU.
3HaTh TOHATHE 00 OpraHMYecKOM BEUIECTBE U

OPraHNUYEeCKON XUMHUH.

3HaTh, UTO TaKOE MOHITHE TPUBHAILHBI HA3BaHUS, THIIBI
XHMUYECKHX peakiuii, KJIaCCHI OpraHUYECKUX
COEIMHEHUI.

1.2. IlpenenbHbIE YTIIEBOIOPOIBI.

Pa3bsiCHATD MOHATHA: aJKaHbl, TOMOJIOTMYECKHH PsI,
HU30MEpHS.

ITokazatp 0COOEHHOCTH MEXaHHU3Ma peakuuu
XJIOPUPOBAHUS aJKaHOB. Peaknuu aeruapupoBaHms,
TOPEHHUs, KATAJIUTUYECKOTO OKUCIICHHSI aJIKaHOB.
XapakTepu30oBaTh 00JaCTH IPUMEHEHUSI AJIKAaHOB.

1.3. DTUnEHOBBIE U TUEHOBBIE YIIIEBOIOPOIBI.

OcBoUTh TOHATHE O JUEHOBBIE  YTJIIEBOJOPOJIBI.
Homenknarypa ITUEHOBBIX YTJIEBOJOPOIOB.
[Tonmumepu3zanus JVICHOB. Croco0Os1 MOJTYYEHHUS

JMEHOBBIX yriieBosoposioB: pabotel C.B. JleGenesa,

JNETUIpUpPOBAHUE AJIKAHOB.

1.4. AuetuneHoBsle yrieBOAOPOAbl. PACKPBITh TMOHATHS:

aneTwieH, peakuun KydepoBa u 3eIMHCKOTO

1.5. ApomaTuyeckue YIJIEBOJIOPO/IBL.
CoBpeMeHHbIe TTPEACTaBICHUS 00 JIEKTPOHHOM U

IPOCTPAHCTBEHHOM CTPOEHUH O€H3071a.

3HaTH HOMCHKIIATYpYy I AU3aMCIICHHBIX ITPOU3BOJHBIX

OeH3ona: opTo-, MeTa-, napa-pacroiokeHue

3amectuTeneil. du3ndeckne CBOMCTBA apEHOB.

1.6. [Ipuponusie HUCTOYHUKH YTJIIEBOIOPOIOB.
Haxoxnenue B mpupoze, coctaB U (uzHuecKue

cBoiicTBa HepTHU. TOIMIMBHO-HEPreTHUECKOE 3HAYCHHE

Ounenka «5»:

* OTBET HOJHBIN U
MPaBWIbHBIN Ha
OCHOBAHHH
W3yYEHHBIX TEOPHUH;
* MaTepua
H3JI0KEH B
ONpEAECICHHON
JIOTHYECKOU
MocJIe10-
BaTEJIbLHOCTH,
JTUTEPATYPHBIM
SI3BIKOM

. OTBET
CaMOCTOSTEIbHBIMN.
Onenka «4»:

* OTBET MOJHBIA H
IIPaBUJIbHBIN Ha
OCHOBaHHH
W3YUYEHHBIX TEOPHIL;
. Marepuan
H3JI0KCH B
OIIPENCIEHHON
JIOTHYCCKOU
MocCJen0-
BaTEJILHOCTH,
3TOM
JIBE-TPH
HECYIIECTBEHHBIE
OIINOKH,
UCIIpaBJICHHBIC
TpeOOBaHUIO
MpEenoiaBaTess.
Ounenka «3»:

* OTBET MHOJIHBIM, HO
MIPH ATOM JIOTYIIIEHA

npu
JIOTIYIIIEHbI

1o

Orenka pe3yabTaToB
YCTHBIX OTBETOB, TECTOBBIC
3aJaHHS

OreHka pe3yabTaToB
YCTHBIX OTBETOB, OMPOC

OueHka pe3yJbTaToB
YCTHBIX OTBETOB, OIPOC

CylIecTBEHHas
HeTH. [TpombinienHas nepepaboTka HEPTH. | Gin6Ka WM OTBET
Pextu¢ukamuss  HedTH, OCHOBHBIE (pakUuu  ee HeTIOJHBI,
pazaeneHus, ux WCIIOJIb30BAHUE. BropuuHast | yecpasnuiii. OreHka pe3ynpTaToB
nepepadoTka HePTENPOIYKTOB. OnenKa «2»: YCTHBIX OTBETOB, paboTa ¢
1.7. TuApOKCUITBHBIC COCTMHCHUS. . npu OTBETE TCKCTOM B BUJIC
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Knaccupukanus cnupTtoB MO YHUCTY THUIPOKCUIBHBIX
rpynn M TUIy aToMa YIrJepoja, CBSI3aHHOTO C
TUAPOKCWIBHOM — rpynnoi  ['omonormueckuii  psjg
MpEeaeIbHbIX OJHOATOMHBIX cnUpTOB. M3omepus wu
HOMEHKJIaTypa aJIKaHOJIOB, UX o0mas ¢hopMyia.

1.8. Anpaeruasl U KETOHBI.

3HaTh TOHATHE O KApOOHWIBHBIX  COCJIMHEHUSX.
DJIEKTPOHHOE  CTPOCHHE  KapOOHWIBHOW  TPYIIIIBL.
MN3omepusi u HOMEHKIIATypa albJerujoB M KETOHOB.
dusndeckue CBOMCTBAa KapOOHMIBHBIX COCTUHECHUM.

1.9. KapOoHOBBIE KUCIIOTHI U UX TPOU3BOIHBIE.

3HaTh TOHATHE O KapOOHOBBIX KHCJIOTaX U HUX
kinaccupukanus. [ OMOJIOTMYECKUH Psii  MIPeNebHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJATypa
Y U30MEpHs.

Peakuuu, wWUIOCTpUpYIOIIME KHUCIOTHBIE CBOWCTBA.
Peakuuu srepudukanuu. AHrUApUAbBl  KapOOHOBBIX
KHUCJIOT,UX MOJIy4eHHUE U IPUMEHEHUE.

1.10. YraeBonsl.

Knaccudukanms ~ yrimeBomoB.  Mono-, 1ou- W
HOJMCAaxXapuabl, NPEICTaBUTENN  KaXJIOW  TpYIIbI
yriaeBonoB. buonoruueckas posb  yIrieBOAOB, HUX

3Ha4YeHUE B J)KU3HU YeIOBEKa U 00IIeCTBa.

1.11. AMHHEI, aMHHOKHCJIOTEI, OCIKH.

3HATh TOHATUS IEPBUYHbBIC, BTOPUYHBIE U TPETUYHBIE

AMUHBI.

OOpa3oBaHue  aMuJ0B. AHMIMHOBBIE  KPacHUTEIH.

[lonsTe o cuHTeTMYEeCKMX BOJIOKHaX. [lonmmamuasl u

NOJIMaMUHBIE CHHTETUYECKHE BOJIOKHA.

1.12.  A3orocojepxamue U  Te€TePOLUKINYECKHE

coenuHeHus. HykiienHOBbIE KUCIIOTHI. OOBACHATD

HYKJIEMHOBBIE KHUCJIOTHl KaK MPHUPOAHBIE MOJUMEPBHI.

Hyxneorunsl, ux crpoenune, npumepsl. [lonstue JTHK u

PHK. Crpoenne JIHK, ee mnepBuuHass u BTOpUYHAas

CTPYKTYypa.

1.13. buojornyeckrue akTUBHBIE COETUHEHMUS. 3HaThb

NOHATHS O BHTaMHHAX, TIOPMOHAX, JEKapcTBax U

dbepmeHTax.

2.1. Xumus — HayKa o BemecTBax. JlaBarb

onpeziefieHue MOHSTUH: aTOMBI, MPOCThIE M CIIOKHBIE

BELIECTBA, XMMUUECKUN AJIEMEHT.

XapaxkTepu3oBaTh BelIeCTBa

IIEPEMEHHOI0 COCTaBa.

2.2. Ctpoenue aToma.
XapakTepu3oBaTb CTPOEHHMSI aromMa C TOYKHU

3penus [laynm u 'yana

2.3. Ilepuoanuecknuii 3aKOH U NEPUOJUYECKAsT CUCTEMA

xuMudeckux anmemenToB [[.M.Menneneena.
3HaTb COBPEMEHHOE IIOHSTHE

JJIEMEHTA.

YMeTh pacmm@poBaTh COBPEMEHHYIO (DOPMYITHPOBKY

Ileproanueckoro 3aKoHa.

IOCTOSAHHOI'O n

XUMHUYCCKOI'O

00OHapy’KeHO
HETIOHUMAaHNe
oOyuaromierocs
OCHOBHOT'O
CoJepKaHUS
y4eOHOT0
marepuaina
JIOITYIIIEHBI
IIECTBCHHbIE
OMMOKH, KOTOPbBIE
OH HE MOXET HUCIpa-
BUTH npu
HABOIAIINX
BOIIPOCax
Iperno/IaBaTeds.

nJIn
Cy-

KOHCIICKTOB

OneHka pe3ypTaToB
YCTHBIX OTBETOB, OIIPOC

OueHKa pe3ysibTaToB
YCTHBIX OTBETOB, paboTa ¢
TEKCTOM B BHJIC
KOHCIICKTOB

Orenka pe3yapTaToB
YCTHBIX OTBETOB, paboTa ¢
TEKCTOM B BU/IC
KOHCIIEKTOB

Orenka pe3yabTaToB
YCTHBIX OTBCTOB, TCCTOBBLIC
3a/laHus

OreHka pe3yabTaToB
YCTHBIX OTBETOB, paboTa ¢
TEKCTOM B BUJIE
KOHCIICKTOB

OueHka pe3yJbTaToB
YCTHBIX OTBETOB, OIIPOC,

OueHka pe3yJbTaToB
YCTHBIX OTBETOB, TECTOBbBIE
3aJlaHus

OneHka pe3yabTaToB
YCTHBIX OTBETOB, OTIPOC
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[Tornmarh (QU3UYECKHUII CMBICI TMOPSIKOBOTO HOMEpa

3JIEMEHTOB, HOMEPOB I'PYIIIIbI U IEpUOA.

2.4. CTpoeHue BeleCTBa.

3HaTh TUIIBl XUMHUYECKHUX CBSI3€l: KOBAJICHTHAs, HOHHAs,

METaJIIIMYECKast U BOAOPOIHAS.

2.5. I[Tonumepsnl

JlaBaTb XapakTepUCTMKYy M 3HAaTh XapaKTEPUCTUKY

MOJIUMEPOB

2.6. JlucriepcHbIe CUCTEMBI

3HaTh  KJacCU(PUKAIMIO  JUCHEPCHBIX  CHCTEM B

3aBUCUMOCTH oT arperaTHoro COCTOSIHUSI

JTUCTIEPCUOHHON Cpe/ibl U AUCTIEPCHOU (a3bl, a TaKkKe M0

pa3Mepy UX YacTHII.

2.7. X"UMUYECKUE peakiuu

YMeTh mucaTh BCE THUINBI PEAaKUMM M pa3iaudarb U IO

YPaBHEHUIO.

2.8. PactBOpsI

Paznuuath QHU3MKO-XMMUYECKYIO TPUPOAY PAaCTBOPEHUS

U PacTBOPOB

2.9.  OKuCIAUTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIUU.

DIIEKTPOXUMUYECKUE MTPOLIECCHI YMmers nucats OBP,

3HaTh MOHATHUSA: OKUCIMUTEIb, BOCCTAHOBUTEID, MPOLIECC

OKHCJICHUS U BOCCTAHOBJICHUSI.

2.10. Knaccudukauus BemectB. IIpocTeie BemecTBa
Pa3nuuate npocTeie U CI0KHBIE BEIIECTBA.

2.11. OcHOBHBIE  KJacChl ~ HEOPraHMYECKUX U

OpPraHMYECKUX COCAMHEHUH 3HaTb OCHOBHBIE KJIAcChl

HEOPraHUYECKUX COETMHEHUH.

YMeTp nucarh NPOCTEUINNX NPEICTaBUTENIEH OCHOBHBIX

KJIACCOB BEIIECTB.

2.12. Xumus >1eMeHTOB 3HaTh KJIaCCH(PUKAIUIO

3JIEMEHTOB

2.13. Xumus B )KU3HU 00IIeCTBa  YMEThH

B3aMMOCBS3BIBATH XUMHIO U TIPOMBIIIEHHOCTb, CEJIbCKOE

XO35IICTBO U MEAMIIMHY.

OneHka pe3yabTaToB
YCTHBIX OTBETOB, paboTa ¢
TCEKCTOM B BHUJIC
KOHCIICKTOB

Orenka pe3yabTaToB
YCTHBIX OTBETOB, OIIPOC

OreHka pe3yabTaToB
YCTHBIX OTBETOB, TECTOBBIE
3aJaHHS

OreHka pe3yabTaToB
YCTHBIX OTBETOB, OMPOC

OueHka pe3yJibTaToB
YCTHBIX OTBETOB, paboTa ¢
TEKCTOM B BU/IC
KOHCIIEKTOB

OueHka pe3yJbTaToB
YCTHBIX OTBETOB

3aanusi BOIMPOCOB K
nuddepeHIPOBaHHOMY
3a4eTy
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