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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOM YYESHOM JUCHUILIUHBI

1.1. MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30oBaTe/IbHOM
NPOrpaMMBbl:

Vuebnas mucummmHa OY/[.12 Xumwus SBJIAETCS 005A3aTEIILHOM YaCThIO
0011e00pa3oBaTeNbHOTO  IIMKJIA OCHOBHOW  00pa3oBaTelbHOM TPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO cnennansHocT 31.02.02 Akymepckoe 1emo.

1.2. HCJII) ! IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHHUSA TUCHMUIIJIMHBI:

1.2.1. leab o0ueo0pa3oBaTe/ibHOM IUCHUIIIMHBI
Henp mquctumiuasl OY /.12 Xumus: chopmMupoBarh y 00ydaromuxcsi 3HaHUS

U yMEHHUSd B 00JacTM XUMHUHU, HaBBIKM HUX TMPUMEHEHHUS B MPAKTUYECKOU
npodeccoHanbHOM 1eITeTbHOCTH.

1.2.2. Ilnanupyemble pe3y/jbTaTbl OCBOEHHS 0011€00pa30BaTeJIbHOM
aucumInMHbI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocnoBe ®PI'OC COO
Oco0oe 3HaueHne JUCIUIUIMHA UMeeT Npu (popMupoBaHuu U pazBuTuu OK



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIETeH TN

Ilnanupyemblie pe3yabTaThbl 0CBOECHHS I CHUTNITHHbBI

Oo0mmue

JAucuunjnHapHbIe.

OK 01. Beibupats
CHOCOOBI PeLICHHUS
3agad
npodhecCHoHATBLHOMI
NesITeIbHOCTH
NPUMEHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

OK 02. OBnanenue
YHUBEPCATbHBIMU
y4eOHBIMU
[M03HABATEIILHBIMU
NENCTBUSIMU:

B yactu Tpy10BOTO BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepcTBa, TPYI0JI00ue;

FOTOBHOCTD K aKTMBHOM JEATEILHOCTH
TEXHOJIOTHYSCKON M COIUAIIbHOM
HATPaBIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATD,
IJIAHUPOBATh M CAMOCTOSTEIBLHO BBIMOJIHATH
TaKyIo JesITebHOCTD;

HWHTEPEC K Pa3IuvHbIM chepam
po(hecCHOHANLHOM e TEIbHOCTH,

a) 0a30BbIE JIOTUYECKHE AEUCTBHUS:
CaMOCTOSITENIBHO (hOPMYJIUPOBAThH U
aKTyaJIM3UPOBATh MPOOIEMy, pacCMaTPHUBAThH €€
BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN PU3HAK WUIIU
OCHOBaHWUS ISl CPAaBHEHU S, KJacCU(pUKAITUU U
00001IeHHS;

ONpEeAeIATh LENU JeATeIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
BBISBJISITh 3aKOHOMEPHOCTH Y IPOTHUBOPEUHS B
paccMaTpUBaEeMbIX SIBJICHUSX;

BHOCHUTbH KOPPEKTUBHI B JI€ATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM,
OLICHUBATh PUCKU MOCJIEACTBHUI AEATEIbHOCTH;
pa3BUBaTh KPEATUBHOE MBILLJICHUE IIPU
pEIICHUH )KU3HEHHBIX MPoOIeM

0) 0a30BbIC HUCCIICIOBATEIIBCKHE ICHCTBUS:
BJIaACTh HABbIKAaMHU y‘IGGHO-I/ICCHeHOBaTCHLCKOﬁ

1.BnangeTs cucteMoil XMMUYECKUX 3HAHUM, KOTOpask BKIIOYACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHUM 3JIEMEHT, aTOM, JIEKTPOHHAs
000s109Ka aToMa, s-, p-, d-3JEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YIIICPOAHBIN CKeNeT, (DYHKIIMOHAIbHAS
rpyIIa, pajaukai, u30Mepus, U30MEPbI, TOMOJIOTHUECKUH Psijl, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KHCIIOPOI- M a30TCOECPIKAIINE COSAMHEHUS, OMOIOTUUECKH
aKTUBHBIC BEIECTBA (YTJIEBOIBI, )KUPBI, OCTIKN), MOHOMED, TMIOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCTMHECHHMSI, KPUCTATNYECKAST PEIICTKA, THITBI
XUMUYECKUX PEeaKni (OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC, K30~ U
SHIOTEPMUYECKHE, PEAKIIMK HOHHOTO 0OMEHA), pacCTBOP, AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS JUCCOLUALIMS, OKUCIIUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHUYECKON PEaKIIUU, XUMUIECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHs] XUMHUECKOTO CTPOEHUSI OpraHUYECKUX BelecTB A.M.
Bytneposa, Teopus 3ME€KTPOIUTHUECKON JUCCOLUAIINHU, TEPUOIUIECKUIN 3aKOH
J.W. MenpeneeBa, 3aKOH COXpaHEHUsI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
SI3BIK XUMHUH, (PaKTOJIOTHIECKUE CBEICHUS O CBOMCTBAX, COCTABE, IMOJTYUYECHUN U
0€30MacHOM HCIIOJIb30BAHHH BAKHEHIIINX HEOPTAHUYECKUX U OPTaHHUECKUX
BEIIIECTB B OBITY U MPAKTUUECKOU JEATETLHOCTH YEJIOBEKA;

2.YMeTh BBISBIATH XapaKTEPHbIC MPU3HAKU U B3AUMOCBSI3b U3yUE€HHBIX
MOHSATUH, TPUMEHATH COOTBETCTBYIOIIUE TIOHITHS TIPH OMMUCAHUU CTPOCHHS 1
CBOMCTB HEOPTAaHMUYECKUX U OPTaHUYECKHUX BEILECTB U UX MPEBPAILCHUI;
BBISIBIIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHATUSAMH M MPECTABICHUSIMHA
JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

3.YMeTh HCIOIb30BaTh HAMMEHOBAHUS XUMHUUECKIUX COCAUHEHUN
MEXIYHAPOAHOTO COI03a TEOPETUUYECKON U MPUKIAAHOW XUMUU U TPUBUAIBHBIC
Ha3BaHUs BAKHEHUIIIUX BEHIECTB (ITWICH, alleTUJICH, TIUIEPUH, (PEHOIT,
dbopManbaerua, yKCyCHass MUPOBO33PEHUS U OOIICH KyJIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHHSI K CBOEMY 37I0POBBIO M IIPUPOTHON
cpene;




OK 04. DddexTuBHO
B3aMOJICHCTBOBATh U
paboTaTh B KOJJICKTHBE
1 KOMaHe

OBiaeHue YyHUBEPCAJIbHBIMHU
KOMMYHHKATUBHBIMH

JeHCTBUSIMU:

B)COBMECTHAsI JIEATEIbHOCTh: IOHUMATh U
HCII0JIb30BAaTh MIPEUMYIIIECTBA KOMAaHIHOMN U
WHAVNBUIYATBHON pabOTHI;

MIPUHUMATh L€ COBMECTHOM 1€ATEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH
JIECTBHUS MO €€ JOCTUKEHUIO: COCTABIISTh
IJIaH JEUCTBUMN, PACIIPEEISATh POIU C
y4€TOM MHEHHI y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;
KOOPJMHHUPOBATH U BBITIOJIHATH paboTy B
YCJOBHSIX pPEajbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;
OCYIIECTBIISITh MO3UTUBHOE CTPATETMUECKOE
MTOBEJICHUE B PA3JIUYHBIX CUTYALMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh HTHUIIMATHBHBIM

OBiaeHue YHHBEPCAJIbHBIMU
pPeryJsiTUBHbIMHU ACHCTBUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX
JIIOJIEH IIPU aHAJIU3E PE3YJILTATOB
JIeATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPaBO APYTUX
JIFOJIeH Ha OIIHNOKU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3ULIMU JIPYTOro YeI0OBeKa

pacyeTsl Mo HaX0XKICHUI0 XUMHUECKOH (hOpMYJITbI BEIIECTBA; pACUEThl MaCChI
(o6bema, KoMMYeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJHO M3 UCXOAHBIX
BEILIECTB JJAHO B BUJIE PAaCTBOpPA C ONPEACICHHON MacCCOBOM J10J€M PAaCTBOPEHHOTO
BEIIECTBA WU IaHO B U30BITKE (MMEET MPUMECH ); PacueThl MACCOBOW MIIH
00BEMHOM JI0JTH BBIX0J1a MPOYKTA PEAKIIUHU; pacueThl TEIIOBOTO 3¢dekra
peaxiuii, 00beMHBIX OTHOIICHUI T'a30B;

4.YMeTh BBISBISATH XapaKTEPHbIC TPU3HAKU U B3AMMOCBSI3b U3yUYCHHBIX MOHSITHIA,
MIPUMEHATHh COOTBETCTBYIOIUE MOHATHUS IIPU ONUCAHUM CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB U WX MPEBPAILCHUN; BBIABISITh
B3aUMOCBSA3b XUMUYECKUX 3HAHUI C IOHATUSMHU U MIPEACTABICHUSAMU APYTUX
NPEIMETOB JUIst 00JIee OCO3HAHHOTO TOHUMAHUS U OOBSCHEHHS CYITHOCTH
MaTepuaIbHOr0 €IMHCTBA MUPA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS
JUIsl OOBSICHEHHUS U IIPOTHO3UPOBAHMUS SBJICHUHN, UMEIOIINX €CTECTBEHHOHAYYHYO
HIpUPOAY;

5.YMeTh XapakTepHu30BaTh AEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUM) U HOHOB XMMHUYECKUX 3JIEMEHTOB | - 4 nepro/oB
[Tepuonnueckoit cucremsl [I.V1. MeneneeBa u UxX BAJICHTHbIE BO3MOKHOCTH,
ucnonb3ys nousaTus 's", "p", "d-anekTponHbie" opOUTaTH, SHEPTrETUICCKUE
YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHIX
3JIEMEHTOB

6. YMeTb IJIaHUPOBATh U BBIMOJIHATh XUMUYECKUM SKCIIEPUMEHT (TIpEeBpaIeHUs
OpraHUYeCKUX BEUIECTB IIPU HATPEBAHNH, ITOTYUEHUE ITWICHA U U3yUYEHHUE €ro
CBOMCTB, KaU€CTBEHHbBIC PEAKIIUU Ha aJbJETHU/IbI, KpaXMall, YKCYCHYIO KUCTIOTY;
JeHaTypalus OeJIKOB PU HarpeBaHUH, LIBETHbIE peaklMu OEITKOB; TPOBOAUTH
peaKIyu HOHHOTO 0OMEHa, OTIPENIENIATh CPey BOJHBIX PACTBOPOB, KAUYeCTBEHHBIE
peakuuu Ha cynb(ar-, KapOoHaT- U XJIOPU- AaHUOHBI, HA KATUOH AMMOHUS;
pemaTh SKCrepuMeHTalbHbIe 3a1aun 1o TemaM "Metaisl" u "Hemetamnsr") B
COOTBETCTBUHM C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH MpU 00pallleHuH C
BEIIECTBAMH U JaOOPAaTOPHBIM 000PYI0BAaHUEM; MPEACTABIIATH PE3YIbTAThI
XUMHYECKOT0 SKCIIEpUMEHTa B hopMe 3aIlluCu YpaBHEHHI COOTBETCTBYIOLINX
peakiuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB




OK 07. CozmelicTBOBAaTHL
COXPaHEHUIO
OKpY>Karolen cpeibl,
pecypcocOepekeHunIo,
[PUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMaTa,
[TPUHIIUIIBI
OepeKIMBOTO
[IPOM3BO/ICTBA,

AP PEKTHBHO
nercTBOBATH B
YpE3BBIYANHBIX
CUTYaLUsAX

B 06nacTH 5K0710rH4ecKoro BOCIUTAHUS:
c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOI
KYJbTYPbI, IOHUMaHHE BIUSHUS
COLMAaJIbHO-?)KOHOMHYECKHX MPOLECCOB Ha
COCTOSIHME NPUPOIHON U COLIMAIBHON
Cpelbl, OCO3HAHUE TTI00aTBHOTO XapaKTepa
HKOJIOTMYECKUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHHUE IEUCTBUI
B OKpY>KarolIeH cpe/ie Ha OCHOBE 3HAHUS
LeJIEH YCTOMYUBOTO Pa3BUTH YEIIOBEYECTBA;
AKTUBHOE HENPUATUE JECUCTBUH,
MPUHOCAILIMX BPEJ OKPYKAOUIEN CPELE;
yMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTUYECKUE MOCIEACTBUS
NpEANPUHUMAEMbIX JCHCTBUMH,
MpeA0TBpalaTh ux;

7. ChopMupoBaTh NpeICTaBICHUS: 0 XUMUIECKOH COCTABIISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XMMUH B TO3HAHUHU SIBICHHUN
IpUPOBI, B OPMUPOBAHUH MBILIUICHUS U KYJIBTYPBI IUYHOCTH, €€
(bYHKIIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOAMMOM /ISl PELIEHUS TPAKTUIECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
NPUPOTHOH cpene;

YMETb COOJIIOIaTh MPaBHIa SKOJIOTUYECKH 1EJIeCO00Pa3HOro OBECHHUS B ObITY H
TPYIOBOH NEATEIFHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBBSI U OKPYKaIOIIEH

IIPUPOJHOM CPE/Ibl; YYUTHIBATH OIMIACHOCTH BO3IECUCTBUS HA )KUBbIC OPTaHU3MBbI
OIIpE/ICTICHHBIX BEIIECTB, TOHMMAsi CMBICII IOKA3aTeNs MPeAeIbHOM JOMyCTUMON
KOHLIEHTpalUuu




1.2.3 B xoae peaju3anum NPOrpaMMbl BOCIUTAHUA Yy OOYYAIOUIMXCH JOJKHBI
(popmMupoBaThHCS IMYHOCTHBIE pe3yJbTaThl (1ajee — JIP):

JINYHOCTHBIE Pe3yJbTAThI Kon JIMYHOCTHBIX
peaju3anuu NporpaMMbl BOCIIUTAHUS pe3yJabTaToB
peaju3anuyu NMPoOrpamMMbl
BOCIIMTAHMS
Oco3Haro1wmii ce0st rpakJIAHMHOM U 3aIIUTHUKOM BEJIMKOM CTPaHbI JIP 1

[IposBrsOmUi  aKTUBHYIO TPaXXKIAHCKYIO TO3MIHI0, JAeMOHCTpupyromui | JIP 2
MPUBEPKEHHOCTh TMPUHIIMIIAM YECTHOCTH, TOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKM aKTUBHBIH W  y4YacTBYIOIIMH B  CTYJCHYECKOM U
TEPPUTOPHATIEHOM CAMOYIIPABIICHUH,

CoO:roaroniuii HOPMBI TIPABOTIOPSIIIKA, CICAYIONIMNA uaeataM rpaxuanckoro | JIP 3
obmiecTBa, obecrieueHUs: O€30MacHOCTH, TpaB M CBOOOA rpaxkiaH Poccum.
JlosuibHBIA K yCTAHOBKAM M TPOSBJICHUSIM TPEACTaBUTEICH CyOKYyIbTYp,
OTJ'II/IIIaIOHII/II;'I HX OT I'pynl C ACCTPYKTHUBHBIM U ICBUAHTHBIM IIOBCACHUCM.

[IposBisomnii M  JAEMOHCTPUPYIOIIMH yBaXXEHHE K JIIOAAM Tpyaa, | JIP 4
OCO3HAIOIIMK  IIEHHOCTh  coOcTBeHHoro  Tpyna. Crpemsumiics K
(GbopMHpOBaHHIO B CETEBOM Cpele JMYHOCTHOIO U MpOo(hecCHOHAIBHOTO
KOHCTPYKTHUBHOI'O «IIM(POBOToO ciieay

JIEMOHCTPUPYIOLUN TPUBEPKEHHOCTb K PONHOU KyinbType, ucropudeckou | JIP S
MmaMsiTH Ha OCHOBe JoOBH K PomuHe, pogHOMYy Hapomy, Majioil poAWHE,
IIPUHATUIO TPAJULIMOHHBIX IEHHOCTE MHOTOHAIMOHAJILHOrO Hapoaa Poccun

[IposiBisitominii yBaXK€HUE K JIFOJSAM CTApLIEro IMOKOJIEHUS WM roTOBHOCTH K | JIP 6
YUYaCTHUIO B COIIMAIBLHOM MOJACPKKE M BOJIOHTEPCKUX JBIDKCHHAX

Oco3Haromuii TPUOPUTETHYIO IIEHHOCTh JIMYHOCTH 4YeJIOBeKa; yBaxkarouui | JIP 7
COGCTBGHHyIO U Y9YXKYIHO YHUKAJIBHOCTH B PA3JIMYHBIX CUTyallUAX, BO BCCX
dbopMax U BUJAX IS TEILHOCTH

[IposBistomuii ¥ JAEMOHCTPUPYIOIIMK yBakeHMEe K mnpezncrasurensMm | JIP 8
pa3NUYHBIX ATHOKYJBTYPHBIX, COLMANbHBIX, KOH(ECCHOHAIbHBIX M MHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHMIO, IMPEYMHOXKEHHUIO W TpaHCIALUU
KyJbTYPHBIX TPAaOULMA M LEHHOCTEH MHOIOHALIMOHAIBHOIO POCCUHCKOIO
rocyapcTBa

Cobmrogaronuii ¥ TpoIaraHauPYOIMUA MpaBuia 310poBoro u 6e3omacHoro | JIP 9
oOpa3a KHW3HH, CIHOpPTAa; NPEIYNPEKMAIMUNA THOO MPEOIOTEBAIOIIUI
3aBUCUMOCTH OT QJIKOTOJIsI, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX TP
u T.J. CoXpaHSAOMHN TNCUXOJIOTUYECKYI0 YCTOMYMBOCTH B CUTYaTHUBHO
CJIOKHBIX CHTYAIIMSIX

3aboTsammiicss O 3amuUTe OKpYXKalomel cpeabl, coOcTBeHHOW u uyxoit | JIP 10
0€301acHOCTH, B TOM YHUCIIE HU(PPOBOI

[IposiBnsitomnii  yBayk€HHWE K OCTETUYECKHM IIEHHOCTsIM, oOmanarommii | JIP 11
OCHOBAaMH 3CTETHYECKOU KYJbTYpPbI

[Ipuaumaronuii ceMelHbIe LIEHHOCTH, TOTOBBIM K co3gaHuio cembu u | JIP 12
BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOLIUK HENPUATUE HACUIIUS B CEMbE, YXO0J1a
OT POJIMUTEIBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUH CO CBOUMH
JETbMH U UX (DMHAHCOBOI'O COJICPIKAHMS

3aHUMAOIIAKA AKTHUBHYK NO3UILHUI0 I0 HENpHUATHI0O W nportuBoneicteuro | JIP 13
KOPPYILIMOHHOM AEATEILHOCTU

Oco3Harommii ce0s 9acThIO CTYJIEHYECKOrOo MEAMIIMHCKOTro coobmecta. | JIP 14
HOHI/IMaIOIJ_II/Iﬁ JJUYHYIO OTBCTCTBCHHOCTH 34 COXPAaHCHUC MMUJKa KOJUJICIDKA

[IpuHUMarOIIMi KOPIOPATUBHYIO KyIbTypy. Ilepenatromuii Tpaguuu, Hopmsl, | JIP 15




CJIOKHMBIIHUECS B KOJJICIKE.

Oco3HamMi IEHHOCTh YeJI0BEYECKON JKM3HU, HE IPUHUMAIOIINN IEHCTBHM,
MPEJICTABJISAIONINX OMACHOCTh JUIS KU3HU U 3I0POBbs (CYyUIIUAATBHBIE CANTHI,
(hopyMBI TOTEHITMAIBHBIX CAMOYOUHII, CAUTOB, PA3KUTAIOIIUX HAIIMOHAIBEHYIO
PO3HBb U PacoBO€ HEMpUATHE (PKCTPEMH3M, HAIMOHATU3M, (alllu3M), CalThI,
HpOHaFaH)II/Ip}IIOHH/Ie 3KCTpeMI/13M, HaCuJiInue, 1CBUAHTHBIC (bOpMBI IIOBCACHUAA,
CEKTBHI)

JIP 16

HenpepbIBHO  COBEpPIICHCTBYIOIMIUI TPOQECCHOHATBHBIE HABBIKH — 4Yepe3
JOMIOJTHUTENBHOE MPO(ecCHOHAbHOE 00pa3oBaHKe (MPOrpaMMbl OBBIIICHHS
KBATM(UKAIIMU ¥ IPOTPaMMbl TPO(PECCHOHAIIBHON MTEPENOITOTOBKH.

JIP 17

CoOronaroniuii BpaueOHYIO TaiiHy, IPUHIMITBI METUIIMHCKON 3TUKU B paboTe
C MAIIMEHTAMH, X 3aKOHHBIMH MIPEACTABUTEISIMH U KOJUICTaMH

JIP 18

Cobmoaronuii  mporpaMMbl  TOCYJApPCTBEHHBIX TapaHTHH  OECIUIaTHOTO
OKa3aHHs TPaKJaHAM MEIUIIMHCKON ITOMOIIM, HOPMAaTUBHBIC MPABOBHIC aKThI
B cdepe OXpaHbl 3I0pOBbS TPaXIaH, PETYIUPYIOIMNE MEIUIIUHCKYIO
JESITeIIbHOCTh

JIP 19




2.CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBLHON

TV CHUILIAHBI

2.1.006bem yueOHOM TUCIUIIITUHBI U BUIBI y4eOHOW paboTHhI.

Buel yueOHOM AesSTeIbHOCTH KomnuecTBo
JacoB.

O0beM 00pa3oBaTe/IbHOM NPOrPaAMMBbI AMCHHILIMHBI 188

B T.4.

OCHOBHOE€ COJIep:KaHue 170

B T.4.

TEOPETHIECKOE O0YyUCHHUE 124

MIPAKTUYECKUE 3AHSATUS 46

71a00paTOPHBIC 3aHITHS

IIpodeccuonanbuo - OPUEHTHPOBAHHOE cojep:kanue | 16

(coaep:kaHMe MPUKJIATHOTO MOAYJIA)

TEOPETHYECKOE O0yUCHHUE 2

PaKTHYECKHE 3aHATHS 14

MIPOMEXKYTOUYHAsI aTTeCTaIMsI(9K3aMeH ) 18
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2.2. TemaTH4YecKUil IVIaH U coaepxanre yuyeOHou qucuuimiinabl OY .11 Xumus

HaumenoBanme Coaep:xxanue yueOHOro MatepuaJia (OCHOBHOE U IPO(eCcCHOHAIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3aesioB U TeM JIa0OpaTOpPHbIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYMH) 4YacoB | KOMIIETEHIUH,
JIMYHOCTHBIE
pe3yJIbTaThl
Paznen 1. Oprannyeckasi Xumus
Teopusi crpoennss | [Ipeanocbuiku  co3gaHusg  Teopud  cTpoeHUs. (OCHOBHBIE  TIOJOXKEHUS TEOPUHU  CTPOCHHUS
OpPraHuYecKux A.M.bytiepoBa. XuMHYECKO€ CTpOEHHWE M CBOWCTBA OpraHWYecKux BemiecTB. [loHaTtne 00
CcOeIMHEeHU I nzomepun3HaueHue teopun A.M. BytnepoBa i pa3BUTHsS OPraHUYECKOM XMMHUU U XMMHUYECKHUX OK 01, OK 04,0K 07,
IIPOTHO30B. JIP4.
1.Beenenne. Ilpeamer opranmdeckoil xumun. OCOOCHHOCTH CTPOCHHMS OPTaHUYECKHX BEIIECTB.
Crtpoenue atoma yriepoaa. I'mOpuamsanus. Teopusi CTpOEHHsS OPTaHMYECKUX coeauHeHud A.M. )
bytnepoBa. N3omepus. CoBeplIEHCTBOBAHWE 3HAHUM W YMEHUH 10 COCTABJIEHUIO CTPYKTYPHBIX
n30MepoB. 'oMoIorHYecKui psig MeTaHa
Tema T'omonornueckuii psig ankanos. [lonstue 06 yrieBogoponax. OcOOEHHOCTH CTPOCHUS MPeeIbHbIX
1.2.1Ipexenbubie YIJIEBOJOPOAOB. AJKaHbl Kak MpEACTaBUTENN NPEIENbHBIX YIJIEBOAOPOJOB. OIJEKTPOHHOE U
YIJ1eBOa0OpPoOabI MNPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJIBI MCTaHa W JAPYIrux aJIKaHOB. I'omonornueckui paa " 3

u3zomepus napapuHoB. HopmaneHOe U pa3BeTBIEHHOE CTpOeHME yriepojHoi nenu. Homenkiatypa
AIKaHOB U aJKUJIBHBIX 3aMecTuTeNnei. @u3ndeckue CBOWCTBA aNKaHOB. AJIKaHBI B IPUPOJIE.
XuMuuyeckue cBoiicTBa ajqkaHoB. Peakimu Sg-tumna: rajgorenupoBanue (pabotst H.H. Cemenona),
HuTpoBanue 1o KoHoBanoBy. MexaHn3M peakuMH  XJOPUPOBAHUS  alKaHOB. Peakuuu
JETUIpUpPOBaHUs], TOPEHUS, KATAJIUTUYECKOTO OKHCIIEHUs alKkaHOB. KpekuHr ajkaHOB, pa3iivyHbIE
BU/Ibl KPEKUHIA, IPUMEHEHUE B MPOMBIIITIEHHOCTH. [IMponan3 v KOHBepcHs MeTaHa, N30MEpHU3aLus
AJIKaHOB.

IIpumeHeHne U crnoco0bl MoJay4eHus ajJkaHoB. O0nacTu MpUMEeHEeHHs ankaHoB. [IpoMmbllieHHbIE
CcrocoObl TOJy4YeHUsl AalIKaHOB: IIOJIyYeHHWE U3 MPHUPOJHBIX HCTOYHUKOB, KPEKUHI MapaduHOB,
MOJTy9YeHHE CHHTETUICCKOTO0 O€H3WHA, rasu(uKaus yriisi, THIpHpoBaHHE ankeHoB. JlabopartopHbie
crocoObl TMOJlyueHHsI alKaHOB: CcHUHTe3 Bropma, nexapOOKCHIMpOBaHME, TUAPOIU3 KapoOuma
AIFOMUHUS.

Huknoankanbl. ['oMonornueckuid psAa U HOMEHKIATypa LMKIOAIKAHOB, MX o0mas dopmyna.
[Tonstre o HampsoKeHUHW IUKIa. M30Mepus IUKIOAIKaHOB: MEXKKIIACCOBas, YIJIEPOJIHOTO CKeleTa,
reomeTpuueckas. [lomydyeHne u (U3MYECKHME CBOWCTBA ITMKIOAIKAHOB. XUMHYECKHE CBOWMCTBA
UKI0ATKaHOB. Criennduka CBOMCTB IMKJIOAIKAHOB C MaJbIM _pa3MepoM IuKjia. Peaximm

OK 01,0K02, OK
04,0K07, JIP7.




MNPUCOCAUHCHUS U PAJUKATIBHOT'O 3aMCIICHUS.

1.IlpenenpHble yraeBOMOPOAbI. AIKAaHBI, TOMOJOTHYECKHH PO, CTPOEHUE, H30MEpHUs U

o 2
HOMEHKJIaTypa. PU3HYECKHE CBOMCTBA AJIKAHOB.
2.XuMHYECKHE CBOWCTBA AJIKaHOB. [I[puMeHEHNE U OTyYEeHHE aJIKaHOB.
3. luknoankansl 2
IIpakTHyeckue 3ansaTus Nel
[IpakTtnueckas pabora Nel: OOHapykeHHE yriepoja W BOJIOpOJa B OPraHUYECKOM COEIMHEHUH.
OO6Hnapyxenue ranoreHoB (mpo0a beitnpiireiina) M3omepuss W HOMEHKJIATypa IpeIeibHBIX 2
YTIEBOIOPOIOB
Tema 1.3. I'omosiornyeckuii psii aJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATUJICHA
JTHJICHOBbIE U U ankeHoB. ['omornormueckuit psag u  obmas ¢dopmyna ajnkeHoB. l3oMepHs 3THUICHOBBIX 10
JAUEHOBbIE YTIIEBONOPOAOB: MEKKIIACCOBAs, YIJIEPOJHOTO CKEJIETa, MOJIO0KEHHUS KPATHOM CBS3H, FEOMETPUYECKAs.
YIJIeBOJ0PO/bI. OCOOeHHOCTH HOMEHKJIATYphl ATHJICHOBBIX YIJIEBOJOPOJOB, HAa3BAaHUS BAXKHEHIIUX pPaTUKAIIOB.

dusudueckre cBOHCTBA AJIKEHOB.

XuMHYecKHe CBOHCTBA aJKEHOB. ODIEKTPOQWIBHBIA XapakTep peaklyil, CKIOHHOCTb K

peakuusAM IPHUCOCAMHEHHUSA, OKHUCIEHHWdA, noiaumepusanmu. IIpaBmio MapkoBHHKOBa U €ro
AJIEKTPOHHOE 00OCHOBaHME. Peakuuu raJoreHupoBaHMs, TUAPOTAIOTEHUPOBAHMSA, TUApATALUH,
ruaprupoBanus. Mexanusm Ag-peakumii. [lonstne o peaknusax noaumepusanuu. ['opeHue aikeHOB.
Peaknuu OKHCIIEHHS B MATKUX M JKECTKMX YycioBusX. Peakuus Barnepa u ee 3HaueHus i
oOHapy»eHHs HETPeAENbHbIX YIIIEBOJOPOIOB, MOTYUYSHUS TIIUKOJIEH.
IIpumeHenne M cmoco0bl MOJY4YeHHS] aJIKeHOB. lcronb30BaHHME BBICOKOM pEaKIMOHHON
CIOCOOHOCTH AaJIKCHOB B XMMHUYECKOM NPOMBILUIEHHOCTH. [IpuMeHeHHe STWieHa U NpONHIIEHA.
[TpoMmblIIIIeHHbIE CHOCOOBI MONYYEHHUS AlIKeHOB. Peakiuu AeTHAPHUPOBAHUS M KPEKHHIa AJKAHOB.
JlaGopaTopHbie CrIOCOOBI MOTYyYEHHUS aTKEHOB.

Aakanuenbl. [loHsTHEe W KiIaccU@UKaIUs TUEHOBBIX YIJIEBOAOPOJOB IO B3aUMHOMY
PacroJIOKEHUI0 KpaTHBIX cBsizel B Mouiekyjie. OCOOEHHOCTH 3JE€KTPOHHOTO M MPOCTPAHCTBEHHOI'O
CTPOCHUSI COMPSKEHHBIX TueHOB. [loHsATHE O P-35eKTpoHHOHN cucteme. HoMmeHknaTypa JHEHOBBIX
yraeBoaopoaoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB COMPSIKEHHBIX TUEHOB, KaK CJEICTBUE HX
ANIEKTPOHHOTO cTpoeHus. Peakmmu 1,4-npucoenunenus. [lomumepusamust aueHoB. CrocoObl
MOJTyYeHHUsl AUCHOBBIX yrieBoaopoaoB: padotsl C.B. JleGenesa, neruaprupoBaHue aaKkaHOB.
OcCHOBHbBIE TOHATHS XMMHH BBICOKOMOJIEKY/SIDHBIX COEJUHEHMH Ha TpPUMEPE MPOAYKTOB
MOJIMMEPU3AIMH AJIKEHOB, AJKaJMEHOB U UX TaJOreHNpPOU3BOAHBIX. MOHOMEp, MOJIUMEp, PEeaKIus
MOJIMMEPU3AIU, CTENEHb MOJIUMEPHU3aLUU, CTPYKTYpHOE 3BEHO. THIMBI MOJUMEPHBIX LEIEen:
JUHEHHbIe, pa3BeTBICHHbIE, cimuThle. lloHATHE O crepeoperyisipHbix mnojumepax. Ilonumepsl

OK 01, OK02, OK
04,0K 07, JIP3.
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TEpPMOIUIACTUYHBIE M TepMoOpeakTHBHblE. [IpernctaBieHne o IIacTMaccax U 3JacToMepax.
[TonmmaTHIIEH BBICOKOTO M HM3KOIO [aBIEHHUS, €ro CBOWCTBa M IpuMeHeHue. Karammzaropsl
[urnepa—Harra. [lonunpornuneH, ero NpuMEHEHHWE W CBOMCTBA. l'amoreHcozepskamue MOJIUMeEphI:
tedsioH, nonuBUHMIXJIOpHA. Kayuykn HarypanbHblii W cuHTeTHueckue. Comonmmepbl
(OyTanueHCTHPONbHBIN KayuyK). Byiakanuzanus kaydyka, pe3suHa U 500HUT.

1.AnKeHbl, CTpOCHHE, TOMOJIOTUYECKHI psiJl, CBOMCTBA, TPUMEHEHHUE, TTOJIyYCHHE.

2. Ankanuensl. Kayuyk. Pe3una.

3.XuMusl BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

4.CoBeplIeHCTBOBaHME 3HAaHUM MO Temam: « lIpedenbHble COeAMHEHUS. DTUIICHOBBIE U JTUEHOBBIE
YIIA€BOJIOPOIED)

IMpakTnyeckue 3ansaTus Ne2
l.HonyquHe 3THUJICHA U OIbIThI C HUM. I/I30Mep1/151, HOMCHKIJIaTypa HCIIPCACIBbHLIX YTJICBOJOPOA0B

Tema 1.4.
AlleTHJICHOBbIE
YIJ1€BOIOPOAbI

TI'omonornuecknii psig aJIKHHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE ALIETUIIEHA U JPYTHUX
ankuHOB. ['omonormueckuit psang u obmas Qopmyna ankuHoB. HoMeHknaTypa aneTHJIEHOBBIX
YIIIEBOAOPOAOB. M30MepHs MEXKKIaCCOBas, YIIEPOJHOIO CKEJIETa, MOJI0KEHH KPAaTHOU CBSI3H.

XumMHYecKHe CBOICTBA M NpHUMeHeHHMe AaJKMHOB. OCOOEHHOCTH peaklUMil MPUCOEAUHEHHUs IO
TPOMHOM yriepon-yriepoaHoil cesasu. Peaknus Kyueposa. [IpaBumiio MapkoBHMKOBA IPUMEHUTENBHO
K auerwieHaMm. [loABMXKHOCTH aToMa BOAOpoJa (KUCIOTHBIE CBOMCTBA aikuHOB). OKuCIeHUE
ankuHoB. Peakuus 3enunckoro. IIpuMeHeHne aneTuineHoBbIX yrieBoaopoaos. [lonuBunannanerar.

OK 01, OK 04,0K 07,
JIP1.

1.Anetnnen

IIpakTyeckue 3anaTHsa Ne3
[Tonyuyenue anerunena u3 kapouaa KajibLus.

Tema 1.5.
ApomaTtuyecKkue
YIJIEBOAOPO/IbI

I'omoJsiornyeckuii psix apeHoB. beH305I Kak IpenCcTaBUTENb apeHOB. Pa3Burue IpencraBieHUN O
ctpoeHun 6eH3osia. CoBpeMeHHbIe PEICTaBICHHUs 00 3JIEKTPOHHOM U IMPOCTPAHCTBEHHOM CTPOEHUU
Oenzona. OOpa3zoBaHME apOMATHUYECKOW P-CUCTEMBI. ['oMosorn GeH30ja, MX HOMEHKJIATypa, oOmias
dopmyna. Homenkmatypa uisi JW3aMELIEHHBIX NPOU3BOAHBIX OeH3oma: opmo-, mema-, napa-
pacrnojoxeHue 3amectuteneil. Pu3ndeckre CBOMCTBAa apeHOB.

XuMHYeCKHe CBOWMCTBAa apeHoB. IlpuMepbl peakmuii  3IEKTPOMHIBHOTO  3aMEIHICHUS:

OK 01, OK 04,0K 07,
JIP 8.
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raJIOr€HUPOBAHME, AIKUJIMPOBAHKE (xaTanM3aTopbl Opunens—Kpadrca), HUTPOBAHMUE,
cynbpupoBaHue. Peakuuu TUApPUpOBaHMA M IPHCOEIMHEHMS XJopa K OeHzoiny. OcoOeHHOCTH
XUMHYECKHX CBOMCTB TOMOJIOTOB OeH3osa. B3amMHOe BiMsHHME aTOMOB Ha MIpUMeEpe TOMOJIOTOB
apeHoB. OpueHTanus B peakuusax ueKTpopuinbHoro 3amenienus. Opuenrtants! [ u Il pona.
IIpumeHenne W mosydyeHue apeHoOB. lIpupoaHble HMCTOYHUKHM apOMATHYECKHX YTIIEBOJOPOJIOB.
ApomaTH3anys alKaHOB U IUKJIOAIKAHOB. AJKWIMPOBaHUE OeH3071a

1. Apomarudeckue coenriHeHus. beH3011, ero cBocTBa.

Tema
1.6.11pupoannbie
HCTOYHUKH
yIJIeBOAOPOAOB

Hed1b. Haxoxnenue B npupose, coctaB u ¢puzndeckue cBoiictBa HepTu. TOMIMBHO-9HEPTETHYECKOE
3HaueHne HedTu. [IpombinuienHast nepepadorka HedTu. Pextudukanus Hedtr, ocHOBHBIE dpaKiuu
ee pasielieHHs, UX HCHOJb30BaHWE. BTopuuHas mnepepaborka HedTenpomykToB. PexTuduxarms
Ma3yTa NpU YMEHBLIEHHOM JaBiieHHH. KpekuHr HedTenpoaykToB. PaznmuuHble BUABI KPEKUHTa,
paboter B.I'. IllyxoBa. M3omepu3anus ajkaHOB. AJIKMIUPOBAHHE HEIMPEICIBHBIX YIIEBOAOPOIOB.
Pudopmunr vedrenponykros. KauectBo aBTOMOOMIBHOTO TOTIMBA. OKTAaHOBOE YHCIIO.

IIpuponanblii u nonyTHbIA HedTsAHOH ra3. CpaBHEHUE COCTaBa IPUPOTHOIO U MOIYTHOTO Ta30B, UX
IIPAKTUYECKOE UCTIOIb30BaHUE.

Kamennblii yrosab. OCHOBHBIE HaIlpaBJIEHHs HCIIOJIb30BaHUA KameHHoro yrisd. KokcoBanue
KAMEHHOTO yTJs, BaXHEHIIME MPOAYKTHI 3TOr0 Ipolecca: KOKC, KaMEHHOYIOJbHAas CMOJIA,
HazcMmonbHass Boja. CoeauHEHMs, BBbIAEISAEMbIE U3 KaMEHHOYIOJbHOW cMoiibl. IIpomykTsl,
[OJy4aeMble M3 HAJCMOJIBHOM  BOJIBL.DKOJOTMYECKHE AaCMEKThl J0ObIYM, MepepaboTKH U
MCIIOJIb30BaHUS TOPIOYHUX UCKOMAEMBIX.

OK 01, OK02, OK
04,0K 07, JIP1.

1. TlpupoaHbie HCTOYHUKH YTIIEBOJIOPOJIOB HEDTH, Ia3, YIOJIb.

IpakTuueckue 3ansatus Ned
M3ydeHune cBOMCTB moIuMepoB, kKayaykoB. HedTh ee cBoiicTBa

Tema 1.7.
I'mapokcuiabHbIE
CoeIUHEHUS

Ctpoenne u kjaaccupukamusi cnupToB. Kiaccudukanus CnUpTOB MO THUIY YIJIEBOJOPOIHOTO
paaukana, YUCIy TUIPOKCWIBHBIX TPYNN M TUIy aTOMa YIJepoAa, CBA3aHHOTO C THIPOKCUIIBHOMN
TPyMIoi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE THAPOKCHIBHOM IpyInbl. BiusHue ctpoeHus
CIUPTOB Ha UX (pU3MUECKHe CBOMCTBA. MeXMONEKyIsipHas BOJOPOIHAsS CBs3b. ['oMonornueckuii psj
MpeIeTbHBIX OJHOATOMHBIX CITUPTOB. M30Mepus 1 HOMEHKIIATypa aJIKaHOJIOB, UX 00mas ¢popMyIa.
XuMH4YecKHe CBOCTBa AaJKaHOJOB. PeaknnoHHas CIOCOOHOCTh TIPEACIBHBIX OJHOATOMHBIX
criupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKHX M HEOPTaHUYECKUX COCAMHEHUH,
comepxkauux OH-rpynmy: KHCIIOT, OCHOBaHM, aM(OTEpHBIX COEIWHEHUN (BOIbI, CIHUPTOB).
Peakuuu, noaTBepkKOArOIIME KUCIOTHBIE CBOMCTBA CIUPTOB. Peakiuu 3aMeleHus] TUAPOKCUIIbHOU
rpynnsl. MeXMOJeKyIspHas Ieruaparaiusi CIUPTOB, YCIOBUA OOpa30BaHUS MPOCTHIX IPHUPOB.
CrnoxHbie 3UPBl HEOPTaHUIECKUX U OPraHUYECKUX KHUCIIOT, peakinuu dtepudukanuu. OKUCICHHE U
OKHUCJINTENHHOE IETHAPUPOBAHUE CIIUPTOB.

OK 01, OK 04,0K 07,
JIP1.
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Cnoco0bl mosiy4yeHusi CHMPTOB. ['MAPONM3 rajgoreHaskaHoB. ['maparaius ajakeHOB, YCIOBUS €€
npoBeseHus. BoccTanoBieHne KapOOHMIIBHBIX COETMHEHUH.

OTaenbHbIe MpeICTABUTEIHN AJIKAHOJI0B. MeTaHOo, ero MPOMBIIIJIEHHOE MOJTy4YeHHEe U IPUMEHEHUE
B NPOMBINUIEHHOCTH. bronorundeckoe aeiictBue Mertanosna. Crneuupuyeckue CrocoObl MOTyYeHHS
ATUJIOBOTO criupTa. OU3NOIOrHYECKOE IEUCTBUE ITAHOJA.

MHuoroaromubie cnupthbl. M30omepus M HOMEHKIATypa NpPEACTABUTENEH JBYX- U TPEXaTOMHBIX
cnupTtoB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB MHOIOATOMHBIX CIHPTOB, HMX Kau€CTBEHHOE
oOHapysxeHue. OTaeibHbIE NMPEICTABUTEIN: STHIICHTIMKOIb, TNIMLIEPUH, CIIOCOObI MX TMOIy4eHHS,
MIPAKTHYECKOE IPUMEHEHHE.

®eHo.1. DISKTPOHHOE U MIPOCTPAHCTBEHHOE cTpoeHHe (¢eHona. B3aumMHoe BIMsiHHE apOMaTHUECKOTO
KOJIbIIA U THJIPOKCHIIHOM TPYIIIBL.

XuMHUecKue cBoicTBa (eHosia Kak (PyHKIMS ero XMMHUYecKoro crpoeHus. bpomuposanue ¢enona
(kauecTBEHHAas peakiys), HUTpOBaHUE (IMMKPUHOBAas KHUCJIOTa, €€ CBOIICTBa U MPHUMEHEHUE).
OGpasoBaHre OKpALIEHHBIX KOMILIEKCOB ¢ MoHOM Fe*. Tlpumenenue penona. [lonyuenue denona B
IPOMBIIITIEHHOCTH

1.OnHOaTOMHBIE CHIUPTHI, CTPOEHUE, U30MEPHSI, HOMEHKIIATypa. XUMUYECKUE CBOMCTBA AJIKAHOJIOB.
[Ipumenenue B meauuune.l Ipumenenue.

2. OTHJIECHIJIMKONIb U T JIMLICPHUH — NPCACTABUTCIIM MHOIOATOMHBIX CIITMPTOB.

3.®enonbl. Oxpana OC ot 3arps3HeHus (eHoIamu.

4. KonTpoJabHas padora Nel.O6006menue Matepuana no teme «CnupTs»

Tema 1.8.
AJbaeruanl 1
KETOHDI

I'omosnornueckne psabl aabJeruoB MW KeTOHOB. [loHATHEe O KapOOHMUIIBHBIX COEIUHEHMSIX.
DIEKTPOHHOE CTPOCHHE KapOOHMIbHOM Tpymibl. Mi3oMepust 1 HOMEHKIIATypa ajibJIeTHI0B U KETOHOB.
duznueckre CBOMCTBAa KapOOHWIBHBIX COSTUHEHUH.

XumMHYecKHe CBOICTBA aJIbJErHI0B M KeTOHOB. PeakimoHHas CrnocoOHOCTh KapOOHWIIBHBIX
COeIMHEHUI. Peakiuu OKMCIEHUs albJeru/ioB, Ka4eCTBEHHbIE PEAKLINN HA AJBJIECTUAHYIO TPYyIILy.
Peakumu nonukouaeHcanuu: oopazoBanue GPeHoI0(GopMaTbIETUIHBIX CMO.

IIpumeHeHne u MoJiy4eHne KApOOHWIbHBIX coelMHeHnH. [[pruMeHeHrne anbaerugoB U KETOHOB B
OBITY W TPOMBIIUIEHHOCTH. AJBACTUAB U KETOHBI B Tpupone (dpupHbie Macia, (HepoOMOHBI).
[Tomydyenne kapOOHWIBHBIX COETMHEHUI OKHUCICHHEM CIUPTOB, THApATaluell allKkUHOB, OKHCIEHUEM
yraeBoaopoAoB. OTAenbHBIC MPEICTABUTENN albJICTHIOB U KETOHOB, crienuduueckue crocoObl ux
MOJIYYSHHSI U CBOMCTBA.

=N

OK 01, OK 04,0K 07,
JIP4.

1. Anpaeruapl MX CTPOSHHUE M CBOMCTBA.

IMpakTnueckne 3ausitus NeS
W3yueHune CBOMCTB 3TUIIOBOTO CIIMPTA.
O60611eHKe 3HaHUH 110 pa3aeny: «[ MIpOKCUIIbHBIE COEMHEHUS
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Tema 1.9.
KapGoHnoBrbie
KHCJIO0THBI 1 UX
NPOU3BO/JHbIC

I'omosiornyeckunii  psii mnpeaejbHbIX OJHOOCHOBHBIX KapO0OHOBbIX KHCIO0T. [lonsitue o
KapOOHOBBIX KHCJIOTaX M MX KiIaccuukanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCUIIbHOM rpynmbl. ['oMonorndeckuil psa npeaesibHbIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIaTypa M H30Mepus. MeXMOJeKyJsIpHbIe BOJOPOJIHBIE CBSA3U KapOOKCHIIBHBIX TPYHI, UX
BIUSIHUE HA (PU3HUECKHe CBONCTBA KAPOOHOBBIX KHUCIIOT.

XumMHYecKHe CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiiuy, WTIOCTpUPYIOINE KUCIOTHBIE CBOWCTBA U
UX CpaBHEHHE CO CBOHCTBaMU HEOpraHuyeckux KuciaoT. OOpazoBaHue GYHKIUMOHAIBHBIX
MPOM3BOJIHBIX KapOOHOBBIX KUCIIOT. Peakuuu srepuduxanuu. AHTUAPUAbI KapOOHOBBIX KHUCIIOT, UX
MIOJIyYEHUE U IPUMEHEHHE.

Cnoco0bI mosryyeHus1 KapOOHOBBIX KHCJIOT. OTe/bHbIE MPeICTABUTEH U UX 3HaYeHue. O01ue
CrocoObl MOTYYEeHHsI: OKUCICHUE AJIKAaHOB, aJIKEHOB, MIEPBUYHBIX CIUPTOB, ajlbAETHA0B. Baxuelinue
IpeJCTaBUTENIN KapOOHOBBIX KUCIIOT, UX OMOJIOTHYecKas pojib, CIICLU(PHUECKUE CITOCOOBI MOTY4YEHus,
CBOMCTBA M INPUMEHEHHE MYPaBbUHOM, YKCYCHOW, MaJbMUTHHOBOW M CTEAPUHOBOM; AKPWJIOBOH H
METaKPHUIIOBOM; OJICMHOBOM, TMHOJIEBOW U JIMHOJICHOBOM; IIaBEIeBO; OCH30MHON KUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHEe W HOMEHKJIATypa CIIOXKHBIX 3(HUPOB, MEKKIACCOBAs HM30MEpPHS C
KapOOHOBBIMU KHcHOTaMH. CrocoObl MOMy4YeHHs CHOXKHBIX 3(upoB. OOpaTUMOCTb peaKIUH
srepudukanui U (HaKToOphl, BIMSIONIME Ha CMelleHHe paBHoBecus. (OOpa3oBaHHUE CIOXKHBIX
nonmddupos. Ilonmstunentepedranar. JlaBcaH Kak MpeICTaBUTENb CHHTETUYECKMX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IPUMEHEHNE CI0KHBIX d(PHPOB.

Kupsbl. XKupsl kak cioxxHbie 3¢upsl riavueprHa. KapOoHOBbIE KHCIOTHI, BXOSIINE B COCTAB KUPOB.
3aBUCUMOCTh KOHCHCTEHLIMU >KUPOB OT MX COCTaBa. XHMHUYECKHE CBOMICTBa KUPOB: T'HIPOJIU3,
OMbUICHHE, TuApUpoBaHHe. buonoruyeckas ponb >KUPOB, MX HCHOJB30BAHHE B OBITY H
IIPOMBILIIEHHOCTH.

Coau kap0oHOBBIX KHCJIOT. Mbuia. CriocoObl MojyyeHHs cojel: B3auMoJeicTBHE KapOOHOBBIX
KHCJIOT ¢ METaJUIaMH, OCHOBHBIMHM OKCUJAMH, OCHOBAHUSIMH, COJISIMH; IIEIOYHON THIPOJIA3 CIOKHBIX
3¢upoB. XMMHUYECKHE CBOMCTBA coylell KapOOHOBBIX KHCIIOT: TMIPOJIM3, PeaKIM MOHHOIO OOMEHa.
Mp1ia, cyniHoCTh Motolero aeicTBus. OTHOIIEHHE MbUIa K jKeCTKOM Bojie. CUHTETHYECKHE MOIOIIUE
cpenctsa — CMC (eTepreHTsl), UX NPEUMYILIECTBA U HEIOCTATKH.

12

OK 01, OK 04,0K 07,
JIP10.

1.ITpenenbHbIE OTHOOCHOBHBIE KUCIOTHI

2. OTnenpHbIE MPEICTABUTENN KApOOHOBBIX KUCIOT

3.Cnoxusie 3¢upsl.. )Kupsl. Mbiia.

4. 3akperuieHue Matepuana 1o paszieny: «[ uIpoKcuibHbIe COeIUHEHUS, AlIbIETU b, KAPOOHOBBIE
KHCJIOTBI U UX TIPOU3BOJIHBIEY

N (NN

KonTpoasnas padora Ne2«Kucinopoaocoaepskaiire cCoeIMHEHUSD
O000611IeHEe MaTepHraia 10 COUPTaM, aabJCruaaM , KUCI0TaM, d3(hHupaM.

\9}

IIpakTHyeckoe 3auaTHeN6:
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1. ITpakTnueckast pabora:«}3yuenue cBolcTB KapOOHOBBIX KUCHOT. CioxHbIe 3Gupbl. XKupbi»

Tema 1.10.
YriaeBoanl.

Ilonsitue 06 yriaesoaax. Kimaccudukamnus yrieBogoB. MoHO-, - U MIOJTUCAXapUIbI, TTPEICTABUTEIN
KaKIOW I'pylIbl yIiaeBOAOB. buosiornueckas poib yIieBOJAOB, UX 3HAYEHHE B JKM3HM 4YEJIOBEKA U
oOmiecTBa.

Momnocaxapuabl. CTpoeHHE U ONITHYECKAs U30Mepusi MOHOcaxapuaoB. X kimaccudukanus mo yuciy
aTOMOB yIyiepoja W Tnpupoae KapOoHwibHOW rpymmbl. Dopmynsl dumepa u Xeyopca s
n300pakeHusT MOJIEKYJl MOHOocaxapuoB. OTHeceHHe MoHOcaxapuaoB K D- u L-psay. Baxueiimme
IIPEICTaBUTENIA MOHO3.

['moko3a, cTpoeHue ee MOJeKyjbl U (pusnueckue cBoicTBa. Tayromepusi. XUMHUYECKHE CBOWCTBA
[JIIOKO3bl: peakluy MO albJeTUAHON TIpynne («cepeOpsHOro 3epkajia», OKHCIEHHWE a30THOU
KHCJIOTOM, TUApUpoBaHHEe). Peakiyu TIJIIOKO3bI KaK MHOTOATOMHOTO CIIMPTa: B3aMMOJCHCTBHE
rMoKo3bl ¢ ruapokcuaoM menu(ll) mpu komMHaTHOW TemmepaType W HarpeBaHWM. Pa3iuuHble THIIBI
OpoxeHus (CupTOBOE, MOJIOUHOKHCIIOE). ['Toko3a B mpupoze. buonornueckast posib U NpUMEHEHHE
rmoKko3bl. OpykTo3a Kak n3omep Tioko3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U XUMHUUYECKUX CBOMCTB
IJIIOKO3bI U (ppyKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOJIOrHUEecKas poib.

[Tento3pl. Pubo3a u ne3okcupnd03a Kak MpecTaBUTETH allbI0NeHT03. CTpOeHUE MOJIEKYI.
Hucaxapuabl. Ctpoenue nucaxapuzoB. Croco0 cowleHeHHs IUKIOB. BoccranaBimBaromme u
HEBOCCTAHABIIMBAIOILIME CBOMICTBAa AMCaxapuIOB Kak CIEACTBHE cowieHeHus nukiaa. CTpoeHue u
XMMHUYECKHE CBOMCTBA caxapo3bl. TeXHOJIOrM4eckue OCHOBBI NMPOM3BOACTBA caxaposbl. JlakTo3a u
MaJbT03a KaK U30MEPBI CaxXapo3sl.

IMoaucaxapuabl. O6mee crpoeHue mnoiucaxapuaoB. CTpoeHHE MOJEKYJbl Kpaxmala, aMuio3a |
amuiionekTuH. @u3ndeckre cBOMCTBA Kpaxmalia, ero HaX0KJI€HHE B IPUPOJIe U OHOIOTHYEecKast poJib.
I'mukoren. Xumundeckue cBoiicTBa kpaxmana. CTpoeHHE 3J1€EMEHTApHOTO 3BE€HA LEJUI0JI03bl. Biusinue
CTpPOEHHUS TOJUMEpPHOM Lenu Ha (U3NYECKMe M XHMMHUYECKHE CBOWCTBA UEIUIIONO03bL. [ 'maponus
LEJUTI0JIO3b], 00pa30BaHMUE CIOXKHBIX A(HUPOB C HEOPraHWYECKMMHU M OPraHUYECKMMHU KHUCIOTaMHU.
[TonsiTue 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BUCKo3a. HaxoxneHuwe B mpupone u
Ouosoruueckas poJib 1eJUTr0N103bl. CpaBHEHHE CBOMCTB Kpaxmalia U LIEJUTION03bI.
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OK 01, OK 04,0K 07,
JIP11.

1.I'mroko3a.

2. Qucaxapunsl. Caxapo3a.

3. Kpaxman u 1esmiono3a — NpupoAHbIE MOTUMEPHI

4.KoutpoJubHas padota Ne3 [1o Kypcy opraHu4eCcKOd XMMUHU

IIpakTHyeckoe 3anaTHeN7:

N3y4eHne cBOMCTB IIIFOKO3bI, Caxapo3bl U Kpaxmala.

IIpakTHyeckoe 3anaTueNe8

I'eHeTnyeckas CBsI3b OpraHMYECKHX BellecTB. KauecTBEHHbIE PeaKIMi Ha OpraHMYECKHUE BELIECTBA.

[NST 1 NS NI \O R N \S B I \S)

17




IIpakTH4yeckoe 3ansaTueNe9

Pemenue 3a1a4 Ha BBIBOJT ()OPMYJIBI OPraHMUECKOTO BEIIECTBA

IIpakTHyeckoe 3ansaTueNe10

Pemenue 3a1a4 Ha BbIBOJI (hOPMYJIbl OPraHUUECKOT0 BELIECTBA II0 MAcCe CTOPEBIIETO BEIECTBA.

Tema 1.11.
A3oTocoaep:xaiiue.
AMMWHBI.
AMMHOKHCJIOTHI.
beaku.
HyxkJienHoBbIE
KHCJIOThI

Knaccudukanus u usomepusi amuHoB. [lonarue 06 amunax. IlepBuuHble, BTOpUUHBIE U TPETUUHbBIE
amuHbl. Knaccudukanus aMUHOB TIO THUITy YIJIEBOAOPOJHOTO paJKaia M YUCIYy aMUHOTPYII B
MoJiekyse. [omonoruueckue psapl NpeAeNbHBIX adupaTHUYeCKUX W apOMaTUYECKUX AaMHHOB,
M30MEpUs U HOMEHKJIaTypa.

XHUMHYECKHE CBOKMCTBA aMUHOB. AMUHBI KAK OPraHUYECKHE OCHOBAHMSI, UX CPABHEHHE C aMMHUAKOM U
JIPYTHMH HEOPraHMYECKUMHU OCHOBaHHMSAMHU. CpaBHEHHE XUMHUYECKHX CBOWCTB anu(aTUYECKUX U
apomarndeckux amMuHOB. (OOpa3oBaHWe aMuJ0B. AHWIMHOBBIE Kkpacutenud. [lonstue o
CHUHTETUYECKHUX BONOKHaX. [lonumamMupl v moMaMuaHble CHHTETUYECKHUE BOJIOKHA.

[Ipumenenue u noydeHue amMmuHoB. [lomydyenune amuHoB. Paboter H.H.3ununa.

AmMuHoOKuCHOTEL. [loHSATHE 00 aMHHOKHMCIOTaX, WX Kilaccupukanus U cTpoeHue. Ontuyeckas
nU30Mepusi a-aMHHOKHUCIOT. HomeHkiatypa aMHUHOKUCHOT. JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT U €€ Npu4KrHbl. bumnonspHeie nonbl. Peakunu konaeHcanuu. Ilentuanas cBs3b.
CuHTeTHYeCKHEe BOJIOKHA: KampoH, 3HaHT. Knaccudukanus BojokoH. [lonydeHne aMHHOKHUCIOT, UX
pUMEHEeHHEe U OMoJIoTHYecKas QyHKIHS.

benku. benku kak mpuponHeie noauMepsl. llepBuuHas, BTOpUYHAs, TpEeTUYHAs M 4YETBEPTHYHAA
CTPYKTYpBI OenkoB. @UOPHUILIApHBIE U TTI00YIspHBIE OeKU. XUMUYECKHE CBOWCTBA OEJIKOB: TOpPEHNE,
JeHaTypalusi, TUIPOIN3, KaueCTBEHHbIE (IBETHBIE) peakuuu. buonornueckue QyHKIUU OENKOB, HX
3HaueHue. benku kak koMnoHeHT nuuy. [Ipodaema 0eIKOBOro roj0laHus U MMyTH €€ PEIICHNUS.
HyxnennoBbie kuciotsl. HykienHOBbIE KHUCIOTBI KaK NpUpPOAHbIE TNojJuMepbl. HykieoTuasl, ux
ctpoenue, npumepbl. AT® u AJ[®, ux B3aUMOIPEBPALEHUE U POJIb ITOrO Ipolecca B MPHUPOJIE.
[Tonstue JIHK u PHK. Crpoenue /IHK, ee nmepBuunas u BropudHas cTpykrypa. Paboter ®@. Kpuka u
I. Yorcona. KomrmuieMeHTapHOCTh a30THUCTHIX ocHOoBaHui. Pemnmukamms [IHK. OcoGennoctn
crpoernst PHK. Tunbet PHK u ux Guonorundeckue ¢gynkiuu. [loHsaTHe 0 TpoUyHOM KoJze (KOIIOHE).
buocunTe3 Oenka B KUBOW KieTKe. |'eHHas WH)XeHepus W OuoTexHojorus. TpaHCreHHble (HOpMBI
pacTeHU U KUBOTHBIX
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OK 01, OK 04,0K 07,
JIP12.

1. AMuHBI. AHWINH.

2. AMHHOKHCIIOTHI.

3. benku

4. HyxneuHoBbsie KUCIOTHI. Buasl , ctpoenue , cBoiictBa. Penymnukarus JJIHK, 3nauenue
HYKJIEUHOBBIX KHCJIOT.

5.buojgorndyeckyu akTUBHbBIE BCIICCTBA, X 3HAUCHUC IJIA )KUBBIX OPIraHU3MOB.

N[ N (NN
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KonTtpoabHas padora Ned
O0600611eHNE MaTepHalia 1o TeMe : «A30TOCOAEPKAIIME COSTMHEHUS

IIpakTuueckoe 3anaTueNel (BTopoe moyroaue)
1.13yueHne cBOMCTB O€IKOB. A30TCOIepIKaIlEe COSTUMHEHNUs, CTPOCHUE, CBOMCTBA.

KonTpoasHnas padora Ne§
O06o01IeHe MATEPHAJIA 110 KYPCY OPraHM4YecKOM XMMHUM.

Tema 2.1.Xumus —
HAyKa 0 BellecTBax

Conep:kanue y4ye0OHOro MaTepuaJia.

CocTaB BemecTBa. XUMHUYecKHe 3JeMEHTHL. CIOCOOBI CYIIECTBOBAHUS XUMHYECKHX 3JEMEHTOB:
ATOMBI, MPOCThIE W CIIOKHBIE BeElllecTBa. BeriecTBa MOCTOSHHOTO U MEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeUIeCTB. BeriecTBa MOJEKYIISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. CrocoOsl
0TOOpaKEHHSI MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbI; MIAPOCTEP>KHEBbIE U MacIITaOHbIE
npoctpancTBeHHbIe (CTI0apTa—bpuriie6a) Moaenu MOJIEKYII.

M3mepenne BemecTBa. Macca aToMOB M MOJIEKYJ. ATOMHasl eAuHHIIA Macchl. OTHOCUTENbHBIC
ATOMHasi U MOJIEKYJIsipHasi Macchl. KoJIM4YecTBO BELIECTBA U €AMHMIIBI €T0 U3MEPEHUS: MOJIb, MMOJIb,
kMoJib. YUnucno ABoraapo. MousipHas Macca.

ArperaTHble COCTOSIHHSI BelleCTBAa: TBEpJOe (KPUCTAJUIMYECKOE M aMop(dHOE), KUAKOE W
razoobpasznoe. 3akoH ABOTapo U €ro CIEICTBUS. Monsipablii 00beM BEIIECTB B ra3000pa3HOM
coctossHuu. OObeIMHEHHBIN Ta30BbIN 3aKOH U ypaBHeHHE MenaeneeBa—KnanelipoHa.

CMmecu BemecTB. Paznnuns Mexay cMECsIMH U XUMUYECKHUMH COeTUHEHUsIMU. MaccoBas 1 o0beMHast
1011 KOMIIOHEHTOB CMECHU

OK 01, OK 04,0K 07,
JIP 4, JIP7.

1.CocraB BemiecTBa. ATOMBI M MOJIEKYJIbI. MoJieKyisipHas Macca. ATperatHoe COCTOSIHUE
BelecTra. . KonmuecTBeHHas XapaKTEPUCTHKA BEIIECTBA.

Tema 2.2.
OcHOBHBIE KJIaCChI
HEOPraHM4YecKnx
BellleCTB.
I'eneTnyeckasi
CBSI3b MEKIY
HEOPraHu4YeCKNMHU
U OPraHN4YeCKHUMH
BelecTBaAaMH

Bonoponnbie coennHeHusi HeMmeTaioB. [lomyueHue ammmuaka U XJIOPOBOJIOPOAA CHUHTE30M U
kocBeHHO. Pusnueckue cBorcTBa. OTHOIIEHUE K BOJE: KUCIOTHO-OCHOBHLIE CBOMCTBA.

Oxcuapl 1 aHTHAPHIBI KapOOHOBBIX KHUCJI0T. Heconeobpasyromue u coneoOpa3yromme OKCUIBL.
Kucnoraeie okcuapl, ux cBoicTBa. OCHOBHBIE OKCHIBI, X CBOMCTBAa. AM(OTEpHBIE OKCHUABI, WX
CBOMCTBA. 3aBUCHMOCTh CBOWCTB OKCHJOB METAIJIOB OT CTENEHU OKHUCICHUS. AHTUIPHUIBI
Kap6OHOBI)IX KHCJIOT KaK aHAJIOTU KUCJIIOTHBIX OKCHUIOB.

Kuciaorsl opranmyeckue W HeopraHmyeckue. KucioTbl B CBETE TEOPHUM DSJIESKTPOJHTHYCCKOM
mucconuanuu. KuciaoTel B CBeTe MPOTOJUTHYECKOW Teopuu. Kiaccudukaius OpraHUYecKuX u
HEOpraHuyecknx KucioT. OOmme CBOWCTBAa KHUCIOT: B3aMMOJICHCTBHE OPraHMYECKUX W
HGOpFaHI/I‘IGCKI/IX KHCJIOT C METalllIaMU, OCHéBHBIMI/I nu aM(bOTepHI)IMI/I OKCHuaaMu nu FI/IIIPOKCI/II[aMI/I, C
coJIsiIMH, O0Opa30BaHHME CIIOKHBIX 3(HUpoB. OCOOCHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEPHOU H
a30THOM KHCJIOT.

OcHoBaHus OPraHu4YeCKHuEe U HCOPraHM4eCKHUc. OCHOBaHUS B CBETE TCOpHUH SHGKTDOHHTHQCCKOﬁ
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04,0K 07, JIP14.

19




nucconuanui. OCHOBaHMS B CBETE€ IMPOTOJUTHYECKOW Teopuu. Kiaccudukanusi opraHudeckux u
HEOPraHUYECKUX OCHOBAaHMM. XMMHMUYECKHE CBOWCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBAHMIA.
CBoiicTBa 0ECKHUCIOPOIHBIX OCHOBAHMI: aMMHUaKa U aMHUHOB. B3anMHoOe BIUSHUE aTOMOB B MOJIEKYJIE
AHWINHA.

AM$oTepHble OPpraHuYecKue U HeOpraHuveckue coeluHeHHsi. AMQPOTepHbIE OCHOBAaHUS B CBETE
NPOTOJIUTUYECKON Teopuu. AMQOTEPHOCTh OKCHAOB W THIPOKCHUAOB IEPEXOJHBIX METAJJIOB:
B3aUMOJICVCTBUE C KACIOTAMM U IIETOYAMH.

Cosmn. Knaccugukanus u xumMuieckue cBoucTBa cosieil. OCOOEHHOCTH CBOWCTB CoJIell OpraHMYECKUX
M HEOPTaHWYECKHUX KHUCIIOT.

['eHeTHYecKas CBA3L MEXKAY KJIACCAMH OPraHUYeCKHX U HEOPraHW4YeCKHUX coequHeHu. [lonsatue
0 TEHETUYECKOM CBS3M M TEHETUYECKHMX pAJax B HEOPraHMYECKOM M OpPraHWYeCKOM XHMHH.
["'eneTnyeckue psapl MeTaula (Ha MpUMEpe KallblUsl U Keje3a), HeMeTalula (Cepbl M KpPEeMHus),
MEepEeXOIHOTO AJIeMEHTa (LIMHKA). [ 'eHeTrnueckue psiibl U TeHEeTUYecKasi CBSI3b B OPraHU4EeCKONW XHMUU.
EnvHCTBO MUpa BEILECTB

1.OCHOBHBIE KJIaCChI OpraHN4Y€CKUX U HCOPraHNMYCCKUX BCIICCTB.

Oxcuipl, CTpOCHUE, KIIaCCU(HUKAIINS, CBOUCTBA. 2
2.0OcHOBaHUs, CTPOCHUE, KIaccu(UKAIs, CBOWCTBA. 2
3.Kucnotsl, ctpoeHue, kiaccupukaIus, CBOMNCTBA.
4.Conu,ctpoeHue, kiaccuuKaIus, CBOMCTBa. )
5.06001eH1e MaTepHala 1o KjiaccaM HEOPTaHUYECKUX BEIIECTB. D)
IIpakTuyeckas padoraNe2.. [TonydyeHue Xa0poBOAOPOIA U COSTHOM KUCIIOTHI, UX CBOMCTBA. 2
[Tonyuenne ammMuaka, ero CBOMCTBa
IpakTuyeckas padoraNe3. [lonyyeHue ruIpOKCUIOB ATFOMUHUS U [IMHKA U UCCIIEIOBAHUE UX 2
CBOWCTB.
IIpakTyeckas padoraNed. [lonyuyeHue U uccieoBaHUE CBONCTB OKCHIOB CEPBI, yIIepoa, 2
dhochopa
Tema 2.3. Kinaccnpukanuss XMMHYECKHX peaKkuMid B OPraHu4YecKoil U Heoprannyeckoi xumuu. [lonsarue o 10
XumMuueckune XUMHUYECKON peakuuu. Peakiuu, wuaympe 0e3 HM3MEHEHHs KaueCTBEHHOTO COCTaBa BEIIECTB:
peakumnu aJUIoTponM3alus U u3oMepusauus. Peakunu, uaymue ¢ N3MEHEHUEM COCTaBa BEILLECTB: MO YUCILY U

XapaKkTepy pearupyromux H OOpa3yIoUIMXCs BEIIECTB (Pa3IOKECHUS, COCAWHEHHUS, 3aMEIICHHS,
0o0MeHa); 10 U3MEHEHHIO CTETICHEH OKMCIICHUS SJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC U HE
OKHCIIUTEIIHO-BOCCTAHOBUTENBHBIE PEAKIINN); TIO TEIUIOBOMY 3(D(heKTy (9K30- M IHIOTEPMHUYECKHE);
no ¢asze (roMo- W TETEPOreHHbIE); IO HampaBieHUIO (oOpaTuMble W HEOOpaTUMBIE); IO
UCIIOJIb30BAHUIO  KaTajau3aropa  (KATAIMTHYECKHE W HEKATAINTHYECKHE);, TI0  MEXaHH3MY

OK 01, OK 04,0K 07,
JIP15.
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(pagukanbHbIE)

BeposiTHOCTHL NPOTEKAHUS XMMHYECKUX peakumil. BHyTpeHH:AS 3Heprus, sHTanbnus. TennoBou
sp ekt xumudecknx peakuuil. Tepmoxumudeckue ypaBHeHus. CTaHAgapTHas SHTAJIbNUS peakuuil U
oOpa3oBanus BemecT. 3akoH [.M. ['ecca u ero cinencTBusl. DHTpONHSL.

Cxkopoctb xuMnuyeckux peakumii. [Tonstue o ckopoctu peakunit. CKOpoCTb TOMO- U T€TEPOre€HHOMN
peakuuu. JHeprus akTuBauuu. PakTopshl, BIUSAIONIME HA CKOPOCTh XUMUYECKOM peakuuu. [Ipupona
pearupyromux BemecTB. Temmneparypa (3axkoH Bant-T'odda). Konmentpamms. Karamuzatoper u
KaTaJlu3: TOMO- U T€TePOTreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C HEOPraHUYECKUMHU
KaTajau3aTopaMd. 3aBUCHMOCTb CKOPOCTH  peakUud OT TOBEPXHOCTH  CONPUKOCHOBEHUS
pearupyromux BeLeCTB.

O0paTuMOCTh XHMHYECKHX peaknuid. XumMuuyeckoe paBHoBecue. [loHSTHE 0 XMMHYECKOM
paBHOBecHM. PaBHOBECHBIE KOHLIEHTpauuu. [IMHAMHUYHOCTH XMMHYECKOTO paBHOBecHs. DakTopsl,
BIUSIOUIME Ha CMEIIEHUE pABHOBECHs: KOHLIEHTpalMs, JAaBlieHue, Temmeparypa (mpuHuun Jle
[TaTenne)

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okuciaeHus. BoccranoBurenn u
okuciurenan. OKHUCIEHHE U BOCCTAaHOBJIICHHME. BakHeHIIMe OKHUCIUTENM U BOCCTaHOBUTEIIU.
BoccranoBurenbHble  CBOWCTBA  METAJUIOB  —  MPOCThIX  BemecTB.  OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJZIOB — IIPOCTHIX BELIECTB. BOCCTAaHOBUTEIBHBIE CBOWCTBA
BEUIECTB, OOpa30BaHHBIX »JJIEMEHTAaMU B HU3LIEH (OTpULIATENBHON) CTENEHU OKHUCIICHUS.
OKucnuTeNbHBIE CBOMCTBA BEIIECTB, OOpPAa30BaHHbBIX 3JEMEHTAaMM B BBICHICH (IIOJIOKUTEIHHON)
cTerieHH OKuclieHUs. OKHCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBONCTBA BEIIECTB, OOpa30BaHHBIX
JJIEMEHTAMU B IIPOMEKYTOUHBIX CTEIICHIX OKUCICHUS

1. Xumudeckue peakiuu, ux kinaccudukarus. CoequHeHus, pa3ioKeHUs, 3aMeIICHHs, OOMeHa.

2.I'eneTnyeckas CBSI3b MEy KJIacCaMHU COEAMHEHUM.

3.3akoHOMEepHOCTH NpOoTeKaHus X.p. CKOPOCTh XUMHYECKHX peakiuii. OOpaTUMOCTh XMMUYECKHX
peakuuii. XMMHUYECKOE paBHOBECHE

4.OKUCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIMU. ODJIEKTPOXMMHUYECKHE IIPOLIECCHl B TNPUPOAE U
YKUBBIX OPraHU3Max

KonTpoabHas padora Ne6 « Tunbl XuMUYEeCKHUX peaKkIuii»

Tema 2.5.
Crtpoenue aToma

ATOM — cJOKHasi vacTuna. JlokasaTtenbCTBa CIIOXKHOCTH CTPOCHHUSI aroMma: KaTOAHBIE |
pPEHTTreHOBCKHUE IyuH, (H0TOd(h(DEKT, paiu0aKTUBHOCTb, HIEKTPOIIU3.

[TnanerapHas mozmennp atoma 3. Pesepdopma. CoBpeMeHHBIE MPEICTABICHHUS O CTPOSHHH aTOMa.
KopmyckynsipHO-BOTHOBOH Ayann3M 4acTUI] MUKPOMUPA.

OK 01, OK 04,0K 07,
JIP3.
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CocTaB aTOMHOrO SiApAa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M130TONBI M HYKIUIBL.

1. CoBpeMeHHBIE MPEICTABICHHS O CTPOSHHH aTOMa DJIEKTPOHHBIE KOH(UTYpaluu aTOMOB
XUMHYECKHX 3JIEMEHTOB

Tema 2.6.
IMepuoauveckuii
3aKO0H
Iepuonuyeckas
cucrema /..
MenaeieeBa.

OtkpoiTie Ilepuoanyeckoro 3axkona. [IpeanocrkuIku: HaKOIUICHHE (DAKTOJIOTHYECKOTO MaTepHala,
pabotel mpeamectBeHHukoB (M.B. [eGepeiinepa, A.D. Ilankyprya, JIx.A. Hsronenaca, JI.IO.
Metiepa), cbe3n xumukoB B Kapicpys, nuunoctueie kadectBa .M. Menneneera. Otkpoitue JI.U.
MenneneeBbiM [lepuoanueckoro 3akoHa.

Iepuonnuecknii 3axkoH u crtpoeHue aroma. CoBpeMeHHas ¢opMmyinupoBka llepuoanueckoro
3akoHa. Ilepuonnueckas cuctemMa W cTpoeHue aroMa. DU3WYECKUN CMBICI MOPSAJIKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB TpyNIbl U niepuoja. Ilepuoanyeckoe n3BMEHEHUE CBOMCTB 3JIEMEHTOB: pajuyca
aToMa; SHEPIMM HMOHM3ALMHU; SJIEKTPOOTPULATEIBbHOCTH. [IpMUMHBI M3MEHEHHsS METAUINYECKHX H
HEMETAITMYECKUX CBOWCTB DJIEMEHTOB B Tpynmax M TMEpUoJaX, B TOM YHCIE OONBIINX U
cBepxOonpmux. 3HadeHue I[lepmommueckoro 3akoHa u IleprogMYECKON CHUCTEMBI XHMHUYECKHX
anemMeHToB J[.1. Menaeneesa s pa3BUTHS HAYKU U IOHUMAHUSI XMMUYECKOW KapTUHBI MUPA.

OK 01, OK 04,0K 07,
JIPG.

1. Tleppoanyeckuii 3aKOH ¥ IEPUOANYECKAS] CUCTeMa XUMUYecKuX 3eMeHToB JI.1. MeHneneena.
Cospemennast popmynupoBka. [leproaruecknii 3aKoH U CTpoeHHE aToma. VI3MeHeHne CBOMCTB
3JIEMEHTOB B MEPUOJIaX U TpyIIax.

2. O0mas xapakTepuCcTHUKa 3JIeMEHTOB. Bosiopoausie coequnenus. JIlaHTaHOUIBI M AKTUHOUIBI

3.3aueTHoe 3aHsATHE N0 pasaeny: «Ctpoenue aroma. lleproanyeckuii 3aK0H U EpUOUYECKast
cuctema 1. . Menneneena.»

Tema 2.7.
Ctpoenue
BelllecTBa

IlonsTHE 0 XUMHYECKOM CBA3HM. THUIIBI XUMUUYECKUX CBS3€H: KOBAJICHTHAsl, HOHHAs, METAJNINYECKAs
Y BOIOPOAHAS.

KoBanenTHass xuMuyeckasi cBsi3b. J[Ba MexaHu3Ma oOpa3oBaHMs 3TOH CBSA3U: OOMEHHBIA H
JIOHOPHO-aKUenTOpHbIA. OCHOBHBIE MapaMeTpbl 3TOTO THUIA CBSA3M: JUIMHA, IPOYHOCTh, YIOJ CBSI3U
WIM BaJEHTHBIN yron. OCHOBHbBIE CBOMCTBA KOBAJIEHTHOW CBSI3M: HACBILEHHOCTD, MOJISIPU3YEMOCTD U
[IPOYHOCTh. DJIEKTPOOTPULIATEIBHOCTh U KiIacCU(UKAIMSI KOBAJIEHTHBIX CBSI3€H 10 3TOMY IPHU3HAKY:
HOJISIPHAs. U HETIOJIIpHAst KOBaJIeHTHbIE CBA3U. [10JIIpHOCTH CBA3M M MOJSPHOCTh MOJIEKybl. Criocoo
NEPEeKPbIBAaHUS DJIEKTPOHHBIX OpOWTaIeil M KiIacCU(pUKalUs KOBAJICHTHBIX CBSI3€H IO 3TOMY
NPU3HAKY: S- U P-CBsA3U. KpaTHOCTh KOBAJICHTHBIX CBS3EH M KiAaCCU(UKALUSA UX 110 ITOMY MPU3HAKY:
OJIMHApHbIE, BOMHBIC, TPOUHBIE, MTOJYTOPHBIE. THUIBI KPUCTAINIMYECKUX PELIETOK y BEIIECTB C ITUM
TAIIOM CBSI3U: AaTOMHbIE UM  MOJeKysspHble. Dusnyeckue CBOMCTBA BEUIECTB C JTUMHU
KPUCTAJTIMYECKUMHU PEIIECTKAMM.

Honnass xumuyeckasi CBfi3b, KaK KpaliHUM Clly4ail KOBaJCHTHOW IOJSAPHOW CBA3M MexaHu3M
00pa3oBaHUsl MOHHOM CBsi3U. VIOHHBIE KPUCTAJIIMUECKUE PEIIETKH M CBOMCTBA BELIECTB C TaKUMHU
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KpHCTaJJIAMHU.

MeTtaiuyeckasi XHMH4YECKasi CBfI3b, KaK OCOOBIN THUN XUMHUYECKOW CBSI3U, CYIIECTBYIOIIMA B
MeTaJulaX W cIulaBaX. Ee OTIMYMS M CXOACTBO C KOBAJEHTHOM W HMOHHON CBs3AMH. CBOICTBa
METAUINYECKON CBSI3U. MeTalNIMYecKue KPUCTAIUIMYECKUE PELIETKH U CBOMCTBA BEIIECTB C TAKUMHU
KpHCTaJJIAMHU.

Bonoponnasi xumuyeckasi cBsizb. MexaHu3Mm o0pa3oBaHus Takod cBsi3u. Ee kmaccuduxarus:
MEKMOJICKYJISIpHAsE 1 BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE CBSI3U. MOJEKYIApHbIE KPUCTAJUIMYECKUE
pelIEeTKH I 3TOro Tuma CBs3U. PU3HMYECKHE CBOMCTBA BEIUECTB C BOJAOPOAHOM CBS3BIO.
buonoruueckas pois BOAOPOAHBIX CBSA3EH B OpraHU3aIluu CTPYKTYp OnonoaumepoB.Ennnast mpupoma
XUMHUUYECKUX CBS3€M: HAIMUME PA3JIUYHBIX TUIIOB CBS3EH B OJHOM BEILIECTBE, MEPEXO0J] OJHOIO THUIIA
CBSI3U B IPYT'OM U T.II.

1. Xumunueckas cBs3b, €€ Buabl. KoBanentnas cBsi3b. Monnas. Meramnnueckas .Bogopoanasi.

2.Kpucramninyeckue pemEéTKy U CBOMCTBA BEILIECTB.

Tema
2.8./IucnepcHbie
CHCTEMBI.
PacTBopbI.

IlonsiTue 0 AucnepcHbIX cucremax. Kriaccudukanus IUCTIEPCHBIX CUCTEM B 3aBHUCHMOCTH OT
arperaTHoOro COCTOSIHUS IUCTIEPCUOHHON Cpeibl U TUCTIEPCHOM (a3bl, a TaKXkKe 10 pa3Mepy UX YacTHIL.
['pybonucniepcHble CUCTEMBI: AMYJIBCUM M CYCHEH3MH. TOHKOIUCIEPCHBIE CHUCTEMBI: KOJIOUIHBIC
(301 1 TeNM) U UCTUHHBIE (MOJICKYJIIPHBIC, MOJICKYJIIPHO-UOHHBIE U HOHHBIE). Dddekt Tunmans.
Koarymsmus B koutonaHbIx pacTBopax. CHHEpE3ncC B TefsX.

3HavyeHHe JUCIEPCHBIX CHUCTEM B )KMBOW M HEXMBOW MPHUPOJIE U MPAKTUYECKON JKM3HHU YEJIOBEKA.
OMyJbCUU U CYCIIEH3UU B CTPOUTENIHCTBE, MUIIEBON U MEAUIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
buonornyeckue, MEIUIIMHCKUE W TEXHOJOTHYECKUE 30J1M. 3HAYEHUE rejied B OpraHu3allli KUBOU
MaTtepud. buonoruueckue, MuiieBbie, MEAUIIMHCKUE, KocMeTndeckue renu. CuHepe3uc kak ¢Gakrop,
ONpEACNSAIONNI  CPOK TOIHOCTH TNPOAYKUMHM Ha OCHOBE reneid. CBepThIBaHHE KpPOBH Kak
OMOJIOTHYECKUI CHHEPE3HC, ero 3HAYCHHE.

IHonsiTue 0 pacTBopax. PU3NKO-XMMHUYECKAs MPUPOJA PACTBOPEHUS U PACTBOPOB. B3aumoeiicTBue
pacTBOpPUTENE M PACTBOPEHHOro BemiecTBa. PactBopumocTs BemiecTB. CrmocoObl BBIpasKEHUS
KOHIIEHTPAILlUU pacTBOPOB: MAcCOBasi 10Jisl pAaCTBOPEHHOIO BellecTBa (IIPOLEHTHAs ), MOJIIpHasl.
Teopus 3JIEKTPOJUTHYCCKON AMCCONMANMHM. MeXaHW3M JHUCCOLMAUMU BELIECTB C Pa3IMYHBIMU
TUNIAMU  XMUMHUYECKHUX CBsA3eil. Bkiaag pycckux yuyeHbIX B pa3BUTHE MpeAcTaBieHHil 00
ANEKTPOIUTHYECKON  nucconuanud. OCHOBHBIE — MOJIOKEHUS  TEOPUU  DIEKTPOIMTHUECKOU
nuccounanuu. CTeneHpb 3IEKTPOIUTHYECKON AUccolraiuu U (PpakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U
cpeanue snekTposuthl.Jluccounanus Boabl. Bomoponnbiii nokasarens. Cpefga BOJHBIX pPacTBOPOB
ANEeKTpoNIUTOB. Peakiiuy oOMeHa B BOJHBIX pacTBOPAX 3JIEKTPOIUTOB.

I'uapom3 xak oOMeHHBIN mpouecc. HeoOpatumblii THAPOIN3 OPraHUYECKUX M HEOPTaHUYECKUX
COEIMHEHUH U €r0 3HaYEHUE B MPAKTHUYECKON JEATEIbHOCTH YEI0BEKA.

OOpatumblid  tuapoin3  cojedd.  CrymeHuateli  rwaposm3.  IlpakThyeckoe  NMPUMEHCHHE

124

OK 01, OK 04,0K 07,
JIP11.

23




ruaponuza.l uaponau3 opraHnueckux BeniecTs (O€NKOB, )KUPOB, YTIEBOI0B, NOTUHYKIEOTH10B, AT®D)
U ero OMOJIOTHYecKoe U ITpakThdeckoe 3HaueHne. OMbUIeHUE )KUpoB. Peakuus srepudukanuu.

1. ITorsTHE O AUCHIEpPCHBIC CHUCTeMaX. 3HaUYC€HHUE NUCIIEPHBIX cUcTeM. BomHbie pacTBOpbl. CrIOCOOBI 2
BBIPAKEHUS] KOHLIEHTPAIMK pacTBOPOB. . Perienne 3a1a4 Ha pacTBOPBI.
2. Teopus 3IEKTPOIIUTUUECKON qucconuanuu. Peakiiun oOMeHa B BOAHBIX PacTBOpPaXx 3JIEKTPOJIUTOB. 2
3. KauecTBeHHbIE PEAKIIMY HA HOHBI. 2
4. T'unponu3s kak 0OMeHHbIN nporecc. ['MIpoan3 opraHMyecKrx BEIIECTB 2
IpakTnyeckass  padoraNeS. OuncTka BemecTB (QUIBTPOBaHMEM M IUCTWLIANHMENH. OuucTka )
BEIIECTB MepeKpUCTALIN3aMen
IIpakTyeckas padoraNe6lIpurorosieHure pacTBOPOB pa3IUUHbIX BUIOB KOHIIEHTPALUH )
Tema 2.10. Xumusi  [s-D1EMEHTHI.
3JIEMEHTOB Boxopoa. /lBoiicTBeHHOE TONIO)KEHUE Bojopona B Ilepumommueckoit cucreme. M3oromsl Bogopona. 18

Tsoxkenas Boga. OKucIMTENbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA BOJOPOJAA, €ro MOJIY4YEHHE U

NpUMEHEHue. Poibp BOIOpoaa B )KUBOM U HEXXUBOW ITPUPOJIE.

Boxa. Ponp Boapl Kak cpenooOpasyromiero BellecTBa KIETKU. OKOJIOTMYECKHE aCHEKThI
BOJIOIIOJIb30BaHUS.

JuiemeHThl IA-rpynnbl. Illenounsie metamisl. OOmias xapakTepUCTHKA IIETOYHBIX METAJJIOB Ha
ocHoBaHUM mnonoxkeHus B llepuommueckoint cucreme anemeHToB J[.M. MeHneneeBa um cTpoeHUs
atomoB. [lomydenue, ¢u3nveckne M XWMHUYECKHE CBOMCTBA IIEIOYHBIX MeETAUIOB. KaTHOHBI
IIEIOYHBIX METANIOB KaK BaKHEiIas xumudeckas (opMa UX CYIIECTBOBAHHS, PEryIsSTUBHAS POJb
KaTHOHOB KaJlusl U HATpUs B )KMBOU KJieTKe. [IpupoHble coeTMHEeHNs] HATPUS U Kallus, UX 3HaUEHUeE.
Juementbl IIA-rpynnel. O0mas XapakTepUCTHKa IIEIOYHO3EMETbHBIX METAIJIOB M MarHus Ha
OCHOBaHMM TonoxkeHusi B Ilepumommueckoit cucreme 3nemeHtoB J[.M. MenneneeBa u CcTpoeHUsA
atomoB. Kanbimii, ero nonydenue, Gpusnueckue U XMMHYECKHE CBOMCTBA. BaxHeilne coequHeHUs
KaJIbLUsl, MX 3HaUeHHEe U npuMeHeHue. Kanbuuii B mpupoje, ero ouonoruyeckas poJb.

p-OJEMEHTBL.

AnromMuHuil. XapakTepUCTHKa AJIFOMUHUS Ha OCHOBAaHUM I0OJOKEHHs B llepuommueckoin cucreme
sanemenToB J[.M.MenneneeBa u ctpoenus atoma. [lomyuenue, ¢puznyeckue u XMMHYECKUE CBONCTBA
amoMuHUs. BaxkHellme COeIMHEHUS allOMUHHS, HMX CBOMCTBA, 3HAYEHUE W TMPHUMEHECHHE.
[IpupoaHbie coeqMHEHUs aTIOMUHMSL.

Yraepon u kpemHuii. O0mas xapakTepuCTHKa Ha OCHOBAaHWUU WX moioxeHus B [lepuomumdeckoit
cucteme JI.MI. MengeneeBa u ctpoenus aroma. IIpocTeie BemiecTBa, 0Opa3OBaHHBIE STUMHU
aneMeHTaMu. OKCUABI M TUAPOKCUIBI yriepoja W KpeMmHHs. Baxnelime conu yroibHOH U
KpeMHHEBOM KucioT. CuiiMKaTHasi IPOMBIIIEHHOCTb.

I'anorennbl. OOuias XxapakTepUCTUKAa I'aJJOT€HOB HAa OCHOBAaHMHU WX noJiokeHus B Ilepuoanueckoit
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cucreme asnemeHToB J[.M.MennaeneeBa W CTpoeHUss aTOMOB. ['ajloreHbl — MOpPOCTHIE BEIIECTBA:
CTPOCHHE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, MOJYYEHHUE M MpPUMEHEHUe. BakHelue coeauHeHus
rajoreHOB, MX CBOWCTBa, 3HAYCHHE W MpUMEHEeHHe. [anmoreHsl B mpupone. buomornueckas poib
rajoreHoB.

Xaabkorenbl. OOmas XapakTepUCTHKA XaJIbKOTEHOB HAa OCHOBAaHMHM WX TIOJIOKEHUS B
[lepuonnueckoii cucreme anemenToB .M. Menneneesa u cTpoeHus aTOMOB. XaJIbKOT€HbI — MPOCTHIE
BemiectBa. Asuorporus. CTpoeHHE MOJEKYd aUIOTPONMHBIX MOJAU(GUKAIMKA W WX CBOWMCTBA.
[TomydeHnue u mpuMeHEHNE KUCIOPOAa U Cepbl. XaTbKOTE€HBI B PUPOJIE, UX OUOIIOTUYECKAS POJIb.
JneMeHTbl VA-rpynnbl. OO0masi XapakTepHUCTHKA JJIEMEHTOB STOM TPYyNIbl HA OCHOBAaHUU HX
nonoxeHus B [lepuoanueckoit cucreme snementoB [[.1. MenneneeBa u ctpoenust atomoB. CTpoeHue
MOJIEKYJIbl a30Ta U aJUIOTPOIHBIX MoAuduKanuil pocdopa, ux pusnueckue 1 XMMHUYECKHE CBONCTBA.
Bogoponusie coenunenus aneMeHToB VA-rpynmbl. Okcubl a3ota u ocdopa, COOTBETCTBYIOIIUE UM
KuCJIOThL. Conu 3TUX KucioT. CBOMCTBA KUCIOPOAHBIX COCTMHEHHNH a30Ta U ¢ocdopa, UX 3HAUCHHUE U
npuMeHeHue. A30t u ¢pocdop B Ipupojie, uX OUOIOrnIecKas pob.

duemenThl IVA-rpynnsl. O01mas xapakTepucTUKa 3JIEMEHTOB ATOM I'PYIIbl HA OCHOBAaHUU
ux mnonoxenus B lIlepumonuueckoit cucreme snementoB .M. MenzaeneeBa U CTpOEHHS aTOMOB.
VYrnepon u ero amwtorponus. CBoilcTBa aJIOTPONHBIX MOAM(UKAIMI yriepona, UX 3HAUYECHUE U
npumeHeHue. OKcuabl W TUAPOKCHUIBI Yriepoja U KpPEeMHHUs, UX XuMmMudeckue cpoirctBa. Conu
YTOJBHON ¥ KPEMHHUEBBIX KUCIIOT, MX 3HAYCHHE U MpuMeHeHue. [Ipupomoodbpasyroiias pois yriepoaa
JUTS 5KMBOM M KPEMHUS — JIJIS1 HEXKUBOW PUPOJBI.

d-DIIEMEHTBL.

OcobenHoctu crpoenust aToMoB d-anemenToB (IB-VIIIB-rpynm). Meab, UHK, XpOM, Keje3o,
Maprael] Kak IMpOCThIC BEIIeCTBa, WX (U3MYECKHE M XMMHYECKHE CBOMCTBAa. HaxokmeHue »THX
METAJIJIOB B TPUPOJE, UX TNoidydeHHWe U 3HaueHue. CoeANHEHUS d-3JIEMEHTOB C Pa3TUYHBIMU
CTETMEHSAMH OKHUCJICHHUS. XapakTep OKCHIIOB M THUIPOKCUIOB ATHX DJIEMEHTOB B 3aBHCUMOCTH OT
CTCTICHU OKHUCJICHUSI METaJlJIa

1.06mue cBoiicTBa MeTayuioB. CriocoObI MOTyYEHHUS.

2.001mas xapakTepucTHKa 31eMeHTOB 1,2 rpynmnsl. iepuoanydeckor Tadsmisl Menneneesa J[.1

3. ATIOMUHHUI , €TO CBOMCTBA.

4. XKene30. XpoM.

5. Xumus HemeTauioB. O01mas xapakTepucTHKa HeMeTaioB. Bomia
DJ1eMeHTHI 4 rpynnsl nepuoandeckon Tadauusl Menaeneesa 1.1

6.25eMeHTBI 5 TpynIbl epuoandeckoi Tadnuisl Menneneesa J1.1.

7.2neMeHTHBI 6 Tpynibl epuoandeckoi Tadnuisl Menaeneesa J1.1.

8.0meMeHTHl 7 rpymnibl nepruoandeckoi tadbmibl Menaeneera J[.1.

NN D[N
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KonTtposabHasi padora Ne7
O600611eHre MaTepHala 1o Kypcy HeOpraHu4eckon XUMHUH.

2
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COIepKaHueE (CoAepPKAHNE NMPUKJIATHOTO MOIYJIsI)
Tema 2.11. Xumuss | XumMusi 1 NPOU3BOACTBO. XUMHUUECKasl TPOMBIIUICHHOCTh U XMMUYECKUE TEXHOJOTUU. ChIpbe s
B KH3HHU 001I€CTBA | XUMHUYECKOU MPOMBINIIEHHOCTH. Boga B XUMUYECKON MTPOMBIIIUIEHHOCTU. DHEPTHUs JJIsI XUMHUYECKOTO 16
MPOU3BOJACTBA. HayuHble MPUHIUIIBEI XUMHUYECKOTO MPOU3BOJCTBA. 3allUTa OKpYXKaloulel cpeabl U
oXpaHa TpyJa MpU XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaJMM XUMHUYECKOTO IPOU3BOJICTBA.
CpaBHeHHE MPOU3BOICTBA aMMHUAKa U METaHOMA.
XumMus B CeJIbCKOM X03flcTBe. XHMU3AIMs CEIbCKOr0 XO35MCTBA U €€ HalpaBlicHUs. Pactenusa u
MOYBa, TOYBEHHBIM MOTIOMIAIOMINKA KOMIUIEKC. YA00peHus U ux kiaccuduxanus. XuMUYECKUE
CpelcTBa 3amuThl pacTeHuid. OTpUlaTenbHBIE TOCIEACTBHS MPUMEHEHUS TECTHIHIOB U O60phda c
HUMU. XUMH3AIHs] )KHBOTHOBOJCTBA. OK 01, OK02, OK
XumMus ¥ IKOJOTUsl. XUMUYECKOE 3arps3HEHHE OKpyKaromiel cpemsl. OxpaHa ruapocdepbl oT 04,0K 07, JIP7.
XUMHUYECKOro 3arps3HeHus. OxpaHa MOYBBI OT XMMHYECKOro 3arpssHeHus. Oxpana atmocdepsl OT
XHUMHYECKOTO 3arps3Henus. Oxpana (Guopsl U GayHbl OT XUMHUYECKOTO 3arpsi3sHeHUs. bHoTeXHOIO0T s
Y TeHHasi UH)KEHEPHsl.
XuMusi 4 NMOBCeJHEBHAS KU3Hb 4YejioBeKka. JloMmaiHsas anteka. Moronme U YUCTSIIME CPEeCTBa.
CpenctBa 00pbObI C OBITOBBIMU HaceKOMbIMHU. CpeicTBa JIMYHOW TMTHEHBI U KOCMETUKU. XUMHUS U
num@a. MapKupoBKa YMakOBKA MHUIIEBBIX M TUTMEHMYECKUX MPOJYKTOB U YMEHHE UX YHUTATh.
DKOJIOTHUs )KUIUIIA. XUMUS U TeHETHKA YeJIOBeKa.
1.3HayeHHe XUMHHU B )KH3HH YeJI0BeKa(Teopusi) 2
2.IIpakTnyeckas padoraNe7. O3HaKOMIICHHE C KOJUICKIUEH YAOOPEHHIA U TIECTUIIH/IOB. 5
3.IIpakTnueckass padoraNe8. OzHakomieHue ¢ oOpa3amMu cpeacTB OBITOBON XUMUU U 5
JIEKapCTBEHHBIX MPEMapaToOB
2
4.IIpakTnueckass padoraNe9 Pemenue 3a1ay Ha 00beM 5
S.IIpakTnyeckas padoraNel(. Pemenue 3ai1ay Ha NPaKTUUECKUM U TEOPETUUECKUM BBIXOJ] 5
6.IIpaktuyeckas padoraNell.. Pemienue 3a1a4y Ha IPUMECH )
7.1lpakTnyeckas padoraNel2 Pemienue 3a1a4 Ha pacTBOPHI 5

8.IIpakTnueckasn padoraNel3 Pemienne 3a1a4 Ha KOJIUYECTBO BEMISCTB
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3.YcaoBus peaau3zanuu NporpaMmbl I CHUTLTHHBI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUYECKOMY 00€CIIEUEHHUIO
Peanuzauus nporpaMMbl AUCHUIUIMHBI TpeOyeT HAIMYUS y4eOHOTO KaOMHETa XMMUMU.

O6opynoBaHue yueOHOTO KaOMHETA: MTOCAI0OYHBIC MECTa M0 KOJIMYECTBY O0yYaIOIIUXCS,;

- pabodee MeCTo MpenoaaBaTes;

- KOMIUICKTHI JTUIAKTHUECKUX TIOCOOUN 110 TeMawm;

- cmpaBounble Tabmumpel: «llepuommyeckas cumcrema J[.M. MenneneeBa», Tabnuia
PacTBOPUMOCTH BEIICCTB

- Y4eOHUKHU

-00opyoBaHHas JTabOpaHTCKas JIsi XPaHEHUsI ¥ IPUTOTOBJICHUSI PEAKTHBOB

- JIOCTaTOYHOE KOJUYECTBO PEAKTUBOB M MPUOOPOB [JIsi TPOBEACHHUS XUMHUYECKOTO
IKCIIEPUMEHTA;

- 1a0OpaHT

Texnuyeckue cpeacTBa 00yUEHUS:

- KOMIIBIOTEPHI C JTUIICH3UOHHBIM MPOTPAMMHBIM 00CCTICUCHHUEM;

- MyJIbTUMEIUATIPOCKTOP;

- MHTepaKTUBHAs TIPUCTABKA.

3.2.MudopmarmonHoe odecrnieueHue o0yueHus

[lepeduenbp pexoMeHAyeMbIX Y4eOHbIX u3JaHui, HHTepHeT-pecypcoB, IOMOIHUTEIBHON
JUTEPATYPHI

OCHOBHbBIE HCTOYHUKHU:

["a6puensu O.C. Xumus B TecTax, 3aadax, ynpaKHEHUAX: yued. mocobue A CTy. Cpe.
npod. yueonsix 3aBenenuii / O.C. I'abpuensn, ['.I'. JIsicoBa — M., 2022.

["abpuensn O.C. IIpakTukyM mo oO1iei, HEOPraHMYEeCKOM U OPraHUYeCKONM XUMHUU: y4eO.
nocodue s cryd. cpen. npod. yueb. 3aBenenuit / I'abpuensn O.C., Octpoymor WU.I'.,
Hopodeera HM. — M., 2020..

Jlns mpenogaBaTes

[Nabpuensn O.C. Xumusa 1is npenojaBarens: ydeOHo-meTonuyeckoe mocodue / O.C.
["abpuensn, I'.I'. JIsicoa — M., 2016.

Yepuobenbckas .M. MeTtonuka o0ydeHust XuMuu B cpefHeit mkoie. — M., 2003.
[Ma6puensa O.C. Jlpicoa I'.I'. Xumus nms mpenojaBaresns: MeToAndeckoe mocoodue. — M.,
2004.
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3.3.KOoHTpOJIb U OlIEHKA Pe3yJIbTATOB 0CBOECHHUSA 00111€00pa30BaTEeIbHOM TUCHUIIIMHBI

KoHTpo.ib W OLEHKA pACKPBIBAIOTCS 4Yepe3 AUCLUUILUIMHAPHBIE PE3YJbTaThl, YCBOCHHBIE

3HAHMS U IPUOOPETEHHBIE CTYyI€HTAMH YMEHUS, HalpaBJICHHbIE Ha (POpMUPOBaHUE OOIIMX

)41 HpO(I)eCCI/IOHaJIBHBIX KOMHCTGHHHﬁ.

O6mas/mpodeccuoHanbHas

Pa3nen/Tema TN OLIEHOYHBIX MEPOIPUATHIA
KOMIICTCHITUS
TeMbl: 'Y CTHBIN OIpoC
OK 0l. Bsibuparb crnocoObl P
1.1, 1,2 ,1.3 ,1.4 ,1.5, IIpakTHueckue 3aj1aHusl,
pelieHust 3a7a4 .
. 1.6., 1.7, 1.8, 1.9, Brmonnenne YIpaKHEHUH,
npodeccuoHaIbHON
eSITCIILHOCTU II HMeHHTeﬂLHol'lo’ L11, 1 CCTHPOBANIHC,
8 P 2.1,2,2 .23 ,2.4 ,2.5[MUCbMEHHBIA KOHTPOJIb
K pa3JMYHbIM KOHTEKCTaM
2.6., 2.7, 2.8, 2.9, WnguBuayanbHoe JIOMaIIHEE
2.10, 3aJlaHueE.
Tembr: 'Y CTHBIN OIIPOC
1.1, 1,2 ,1.3 ,1.4 ,1.5, IIpakTuueckue 3aganust
OKO02 Osmanenmel, [’ 7~ ’ S b & ’ .
1.6., 1.7, 1.8, 1.9, Bnimonnenne YIPaXKHCHUH,
YHUBEPCAIbHBIMA ~ y9€OHBIMU
LO3HABATEIEHEIMIL 1.10, 1.11, TECTUPOBAHMUE,
CHCTBISIMIL 2.1,2,2,2.3 ,2.4 ,2.5UCbMEHHBIA KOHTPOJIb
6 2.6., 2.7, 2.8, 2.9 MuguBuayanbHoe JIOMaIlIHee
2.10, 3aJaHue.
OK 04. OddextuBHo | Temsr: VYcTHbIN onpoc
B3aMMOJICCTBOBATH ul 1.1, [IpakTrueckue 3a1aHus,
paborate B koutektuBe u| 1,2 ,1.3 1.4 ,1.5,| BbImOIHEHUE YIIPaKHEHUH,
KOMaHJIe l.6., 1.7, 1.8, 1.9,| rectupoBanue,
1.10, 1.11, MUCHbMEHHBINA KOHTPOJIb
2.1, NunuBunyansHoe JOMalIHee
22 23 24 2.5, 3amaHue.
26, 2.7, 28, 2.9,
2.10,
OK 07. CopeiictBoBaTh| TeMBI: Y CTHBIN OnpoC
COXpaHEHUIO  OKpy:karomiei| 1.1, [IpakTnueckue 3ananus,
cpenml, pecypcocoepexenuro,| 1,2 ,1.3 ,1.4 1.5, BbImoJgHEHHE yIpa)KHEHUH,
MIPUMEHSATH 3HAHUSI 06| 1.6., 1.7, 1.8, 1.9,| TectupoBanue,
U3MEHECHUU kiaumara,| 1.10, 1.11, MUCbMEHHBIA KOHTPOJIb
[IPUHIUIIBI oepexnusoro| 2.1, NunuBunyansHOE JIOMallHee
npousBojicTBa, AddektuBno| 2,2 ,2.3 2.4 ,2.5,| 3anaHue.
JIeNCTBOBATH B| 2.6., 2.7, 2.8, 2.9,/Co3naHnue NpOEKTOB.
YPE3BbIYANHBIX CUTYAIIUSAX 2.10,
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