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1 OBIIAS XAPAKTEPUCTUKA YYEFHOU JUCITATLIAHBI
OY .08 XUMMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl:

JucummumuaOy /1.08 Xumust BxoauT B o0meoopazoBatenbHblil yueOHbId ik [ITTKPC
Kak 0011ast yueOHast AUCIUIUTHHA (IT0 BEIOOPY M3 00A3aTENbHBIX MPEAMETHBIX 001acTei).

PaGouast mporpamma yueOHON NTUCIUTUTMHEI SBIISETCS YaCThIO MPOTPAMMBbI MTOATOTOBKHU
KBATH(UIIMPOBAHHBIX pabounx U cayxamux 1o mpodeccun 21.01.03 Bypunbmumk
OKCIUTYaTAI[MOHHBIX U Pa3BEIOYHBIX CKBAKUH

1.2 Heanb u miIaHupyeMble pe3yabTaThl 0CBOEHHS TUCIHUTLIUHBI:

Conepxanne y4eOHOW MMCIUIUIMHBI «XUMHUS» OOYCIOBICHO OOINEH HaIEeICHHOCTHIO
o0Opa3oBaTenbHOTO Tporiecca Ha (OpMHpOBaHHE Yy OOYYAIOIIMXCS YMEHUH U 3HAHUH,
HeoOXoauMbBIX i KadecTtBeHHOro ocsoeHuss OIT CIIO ma 0ase OCHOBHOrO 0OIIEro
o0pa3oBaHUs C MOJYYCHHEM CpeHEero odmiero oopasoBanus. B mpoliecce u3yueHus: XUMHUU Y
00y4aromuxcsl pa3BUBAIOTCA MMO3HABATEIbHBIE MHTEPECHl U MHTEJUIEKTYallbHbIE CIIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSITETLHOM NPUOOpPETEHHs] 3HAHWW IO XUMHUH B COOTBETCTBUU C
BO3HUKAIOIIMMHU KU3HEHHBIMH MpOoOJieMaMH, BOCIUTHIBACTCA OEpexkHOE OTHOIICHUS K
npHUpoJie, TOHUMAaHUE 3JOPOBOTO 00pasa KU3HHU, HEOOXOIUMOCTH TIPEIYIPEKIACHUS SIBICHUH,
HAHOCAIIUX Bpell 3J0pOBbI0 U OKpyXkaromei cpeae. OHM OCBaWBaIOT NMPUEMbI TPAMOTHOTO,
0€30MMacHOTO HCIIOJIb30BAHUS XUMHUYECKUX BEIIECTB U MaTEpHUaloB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U HA MPOU3BOCTBE.

Copepxanrie y4eOHOW NUCHUIUIMHBI «XUMHS» HANpPaBIEHO HA JIOCTIKEHUE
CIEAYIOUIUX LETEH:

-popMupoBaHue Yy OOy4YarOUIMXCS YMEHUS OICHUBATh 3HAYMMOCTh XHUMHUYECKOTO
3HAHUSA JUIS KaKJ0T0 YEeJIOBEKa;

-popmMupoBaHue y 00y4aroIUXCs EI0CTHOTO MPECTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHUSI OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  EHCTBUTEIBHOCTU: IMPUPOAHOW, COLMAIBHOM, KYJIbTYpPHOM,
TEXHUUYECKOH Cpefibl, — UCTOIb3Ys IS 3TOr0 XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYYArOIIMXCS YyMEHUU pa3nuyaTh (akThl W OLECHKH, CPABHHUBATH
OLICHOYHbBIEC BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpENIeNICHHOW CHUCTEeMOM LEeHHOCTeH, (opMynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;

-puoOpeTeHre O0YJArOMIMMHUCS OIbITa Pa3HOOOPa3HOW AEATEeTHbHOCTH, MO3HAHUS U
CaMOIIO3HaHUs; KJIIOUEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAJIbHOE 3HAYCHHUE JIS Pa3IUYHbIX
BUJIOB JIESATEIILHOCTH (HABBIKOB PEIICHUSI MPOOJeM, MPUHATHS PEIICHUH, MOUCKA, aHaIn3a |
o0paboTkn  uMHOpMalNMKM,  KOMMYHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEpPEHUH,
COTPYIHUYECTBA, OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH).

OcBoeHue conepkaHus y4eOHOW AMCHUUIIIMHBI «XUMHUS», 00€CIeYrBaeT JOCTHKEHUE
CTYJIEHTaMH CIEAYIOUINX PE3yIbTaTOB:

JIUYHOCHIHBIX

— YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPHH M JOCTH)KCHHUSM OTEYECTBEHHOM
XUMHUYECKON HayKH; XUMUYECKH TPaMOTHOE MOBe/IeHNE B PO(eCCUOHAIbHON 1eATEeIbHOCTH U
B OBITY TP OOpAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH, MaTEepHUaIaMH U MPOLIECCAMU;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30oBaHMsI W TOBBILICHUS KBaJU(PUKAUU B
n30paHHON MpodecCHOHANBHON NeATENHOCTH U 00BEKTUBHOE OCO3HAHHME POJIM XUMUYECKUX
KOMIICTCHITUH B TOM;

— YMEHHUE UCTIOIb30BaTh JOCTHUKCHHSI COBPEMEHHON XMMHUYECKONH HAYKH U XUMHYECKUX
TEXHOJIOTHI [IJIsl TOBBIMIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOTO pa3BUTHUS B BBIOpaHHOM
npohecCHOHALHOM IS TEIILHOCTH;

MemanpeomenmHuix:



— HCIIOJIb30BAHHME PA3JMYHBIX BHJIOB TO3HABATEIHHOW NEATEIHHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepanuii (MOCTaHOBKU 3afadud, (OpMYJIUpPOBaHUS TUIIOTE3, aHAIU3a U
CUHTE3a, CPaBHEHHS, OOOOIICHUS, CHUCTEMATH3aIlUU, BBISBICHUS MPUIMHHO-CIICCTBEHHBIX
CBsI3€i, MOKCKa aHaJoroB, (JOPMYJIUPOBAHMS BHIBOJIOB) AJI PELICHMs] MOCTABICHHOW 3ajauu,
MPUMEHEHUEOCHOBHBIX METOJIOB TO3HAHUS (HAONIONCHUS, HAYYHOTO SKCIEPUMEHTA) IS
U3YYEHHUS Pa3IMYHbIX CTOPOH XMMHYECKHX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM cdepe;

— UCIOJIb30BaHUE PA3IMYHBIX UCTOUYHUKOB JJIS MOJYyYEHUs] XUMUYECKON nHpopmanuu,
YMEHHE OILIGHUTh €€ JIOCTOBEPHOCTh [JJsi JOCTHMXKEHHS XOPOILIMX pe3ylbTaTOB B
npodeccuoHabHOU chepe;

npeomemmuuix:

— c(hOpPMHUPOBAHHOCTh TPEJACTABICHHA O MECTe XHMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MUpPA; MOHUMaHWE POJM XUMHUHU B (OPMUPOBAHUU KPYrozopa M (HYHKIHMOHAITBLHOM
rPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHUS MPaKTUYECKUX 3a/1a4;

— BIIQJICHHE OCHOBOIIOJIATAIONINMH XUMUYECKUMU TOHATUSMHU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BIIQJICHHEC OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHWS, HCIOJb3yeMbIMH B XUMHH:
HaOJIOZICHUEM, OMTMCAHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00pabaTriBaTh, OOBACHITH
pe3yNbTaThl MPOBEICHHBIX OIMBITOB M JIENaTh BHIBOJIBI, TOTOBHOCTh M CIIOCOOHOCTh IPUMEHSThH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

— chopMHpPOBAaHHOCT, yMEHHS J1aBaTh KOJUYECTBEHHBIC OIEHKH U MPOU3BOJIUTH
pacyeTsl 10 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

— BJAJICHUE MPaBUJIAMH TEXHHKH O€30MacHOCTH MPHU HCIOIH30BAHUH XHUMHUYECKUX
BEIIIECTB;

— c(hopMHPOBAHHOCTh COOCTBEHHOW TMO3UIMKM TIO OTHOLICHUIO K XHUMHYECKOMN
uH(pOopMalnK, MOJy4aeMON U3 pa3HbIX HICTOYHHUKOB.

B pe3ynbrate 0cBOCHUS NUCHUTUIHHBI 00 yJaIONTUIICS TOJDKEH:

YMeETh:

— JlaBaThb ONpEICICHWE W OINEPUPOBATH CICAYIONIMMH XHUMHYECKUMHU TOHSATHUSIMU:
BEIIECTBO, XUMUYECKHI1 AJIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsI U MOJIEKYJISIpHASI
MacChl, HWOH, aJUIOTPOIUs, HW30TOMbI, XWUMHYECKas CBs3b, DIEKTPOOTPUIIATEIHHOCTS,
BaJICHTHOCTh, CTENEHb OKUCIICHUS, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA 00BEM ra3z000pa3HbIX
BEIIIECTB, BEUIECTBA MOJICKYJISPHOTO U HEMOJEKYISIPHOTO CTPOSHUS, PACTBOPHI, DJIEKTPOIUT H
HERJIEKTPOJIUT, IEKTPOIUTHYECKAs TUCCOLMAIINS, OKUCINUTENb U BOCCTAHOBUTEINb, OKUCIICHHUE
U BOCCTAaHOBJICHHE, TEIJIOBONH 3(PQEKT peakiuu, CKOPOCTh XUMHUYECKOW DPEaKIIMH, KaTajus,
XUMHYECKOE paBHOBECHE, YIJIEPOJAHBIN cKeneT, (yHKUMOHalbHAs TpyIa, H30Mepus,
TOMOJIOTHS;

— (opmynupoBaTh 3aKOHBI COXpPAHEHUS MAacChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECCTB;

— OOBACHATH (PU3NYECKUN CMBICT CUMBOJIMKU MEPHOJUYECKON TaOIMIIBI XUMHUYECKUX
anementoB [I. W. MenneneeBa (HOMEpPOB OJJIEMEHTa, IEPUOJA, TPYIIbI) M YCTaHOBKA
MPUYUHHO-CJIEICTBEHHOM CBSI3U MEX]y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH H3MEHEHHS
CBOICTB JIEMEHTOB U 0O0OPa30BaHHBIX UMHU BEUIECTB B MEPUOJIAX U IPYIIIIAX;

— JlaBaTh XapaKTEePUCTUKY BaXHEHIINX TUIIOB XUMUYECKUX CBSI3€H M OTHOCUTEIHHOCTH
aToi TUnonorud. OOBICHITh 3aBHUCUMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa U CTPOCHUS
KPUCTATTMYECKUX PEIIETOK;

— HCIIOJIb30BaTh B Yy4eOHOH © MpodecCHOHANBHON JEATEIBHOCTH XHUMHYECKUX
TEPMHHOB U CUMBOJIHKH;

— OOBSCHATH CYIIHOCTh XMMHYECKUX IpoieccoB. KrmaccupuuupoBarh XUMHUYECKUE
peakuuy MO Pa3IMYHbIM IMpPHU3HAKaM: YHUCIY M COCTaBy MPOIYKTOB U PEAareHTOB, TEIJIOBOMY
s dekry, HampaBieHHIO, (a3e, HAUIMYUIO KaTaau3aTopa, M3MEHEHHIO CTCIICHEW OKUCIICHHS
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DJIEMEHTOB, OOpa3YIOUINX BEIIECTBA. Y CTAHABIMBATh MPU3HAKU OOIIETO W PA3IUYHOTO B
TUMOJIOTHUHU PEAKIUH ISl HEOPTAaHUYECKOW U OPTraHUYECKOU XUMUU;

— COCTaBIIAITh YpPaBHEHUS PEAKIHM C TOMOIIBI0 METOAA JJICKTPOHHOro OaliaHca.
OOBSICHATh 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOM pEAaKIUU U TIOJOKEHUS XUMHUYECKOTO
pPaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

— BBINOJHATh XMMHYECKMH  OKCHEPUMEHT IO  PAaclO3HABAaHUIO  Ba)KHEHIINX
HEOPTraHUYECKUX U OPraHMYECKUX BEIIECTB, MOJTYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIIUXCS
K M3YYEHHBIM KJaccaM COeIMHEHU;

— BBIMIOJIHATh XWMUYECKUH OSKCIIEPUMEHT B TIOJHOM COOTBETCTBUHU C TIPaBHIAMU
6e3onacHocTu. HabOmronath, GukcHpoBaTh W J1aBaTh OINKUCAHHE PE3YyJIbTATOB IMPOBEICHHOTO
HKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM PEaKIIHii;

— OOBACHATH XUMHYECKHE SIBIICHUS, NPOUCXOASIIME B TpHpojae, OBITY W Ha
IIPOU3BO/ICTBE;

— ONpEeIeNSITh BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPANICHUA B Pa3TMUHBIX
YCIIOBUSIX;

— TOTOBUTH PACTBOPHI 33JAHHON KOHIICHTPAIIUH B OBITY M Ha IIPOU3BOJICTBE;

— CaMOCTOSITEIbHO HAaXOAMTh XUMHYECKYI0 HH(OPMALMIO C HCHOJIb30BaHUEM
Pa3IUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJSPHBIX W3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— HCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIsi 00pabOTKHU U Tepeaud XUMHIeCKOH
nH(pOpMaIUY 1 ee IPEICTABIICHHS B Pa3IMYHBIX (opMax;

— JaBaTh OIIEHKY JIOCTOBEPHOCTHM XHUMHUYECKOW WH(MOpMALUU, TOCTYMAOMEH u3
Pa3HbBIX HCTOYHUKOB.

3HATh:

— 3aKOHBI COXPAHEHMsI MACChl BEIIECTB U MOCTOSHCTBA COCTaBa BellecTB. [IpuunHHO-
CJIEICTBEHHYIO CBSI3U MEXKAY COJIEPKaHUEM ITHX 3aKOHOB U HATMCAHHEM XUMHUYECKUX (popmyI
W YpaBHEHUW. YCTAHOBKA H3BOJIIOLIMOHHON CYIIHOCTH MEHIEICEBCKOW M COBPEMEHHOM
dbopMynupoBok nepuogudeckoro 3akona JI. . Menneneena,

— 3aBUCHUMOCTbH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3ylOUINX HUX
XUMUYECKHUX 3JIEMEHTOB;

— OCHOBHBIE TIOJIO’KEHUSI TEOPUH IIIEKTPOIUTHUECKON AUCCOIUAIHI U XapaKTepUCTUKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHECHUN;

— OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPTAaHUYECKUX COCAMHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUN;

— Ha3BaHME M3Y4YCHHBIX BEIIECTB MO TPUBHAIBHOM WM  MEXIyHApOJHOMN
HOMEHKJIATYpE U OTPAKEHUE COCTaBa ITHX COCTUHEHUH C MMOMOIIBI0 XUMHUECKUX (POPMYI;

— KJ1accu(UKalus BEIEeCTB U MPOIECCOB C TOUKU 3PEHUS] OKUCICHHUSI-BOCCTAHOBIICHUS;

— COOI0IeHUE MPABUIT SKOJOTUIECKH TPAMOTHOTO MTOBEICHHS B OKPYKaIOIIEH cpeie;

— OLICHKY BJIMSHUS XMMHYECKOTO 3arps3HEHHs] OKpY)Kalolled cpeibl Ha OpraHU3M
YelI0OBEKa U JIPYrue )KUBbIE OPTaHU3MBIL;

— coOmoeHne TmpaBuil 0OE30MacHOTO OOpalieHUsT ¢ TOPIOYMMH M TOKCHYHBIMH
BEIIIECTBAMH, JJA0OPaTOPHBIM 000pYyIOBaHHUEM.

B pesymprare wu3ydeHuss y4eOHOM JMCUUIUIMHBI  CO3MAIOTCS  YCIOBHS IS
dbopmupoBanus 00X komnereHui (nanee — OK):

OK'1 | IloHumarp CyIIHOCTh U COLMAIBHYIO 3HAUMMOCTh Oyayiei npodeccuu, IposBiIiTh K
HEW YCTOMYMBBI HHTEPEC

OK 2 | Opranu3oBbIBaTh COOCTBEHHYIO IESATENBHOCTh, HCXOMAS M3 1M U CIOCOOOB ee
JOCTH)KEHUS], ONPEIETICHHBIX PYKOBOJIUTEIIEM.

OK 3 | Aranmu3upoBath pabovYyr0 CUTYAIUIO, OCYIIECTBIISATh TEKYIIUA U UTOTOBBIA KOHTPOJIb,
OIICHKY M KOPPEKIMI0 COOCTBEHHOW [EATEIHHOCTH, HECTH OTBETCTBEHHOCTH 3a
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pe3yJabTaThl CBOCH PabOTHI.

OK 4 | OcymecTBiaTh MOUCK WHGpOpPMALUU, HEOOXOAUMON 1751 3PPEKTUBHOTO BBIMOITHEHUS
po()eCCHOHAIBHBIX 3aJ1a4.

OK 5 | Ucnonb3oBath UH(POPMALMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTHH B
npodeccHoHaTbHON A TEITLHOCTH

OK 6 | Pabotare B KoMaHzae, 3(PQEeKTHBHO OOMIATBCS C KOJUIETAMH, PYKOBOJCTBOM,

KINCHTaMU.




2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O06Bem 00pa3oBaTeNbHON TPOTPAMMBI 127
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHre 85
IIPAKTUYECKHUE 3aHATHS 42
IIpomeskyTounas arrectauus B Gopme IK3aMeHa - 2 ceMecTp




2.2 TemaTn4yecknii IV1aH U cofepxkaHue ydeOHoil nucuuniauabl OY1.08 Xumus

HaumeHnoBanme pa3aejioB U
TEM

Copep:xanue y4eO0HOro MaTepraJia i (pOpMbI OPraHU3aLNH eI TeJILHOCTH 00yYAI0IHXCH

Oo0bem
4acoB

Koabl
KOMIIEeTEHIIMH,
¢opmupoBannio
KOTOPBIX
CIocodcTBYeT
3JIEeMEHT
NPOrpaMMsl

2

Pazpnen 1. O6mas u HeopraHu4yeckasi XUuMHs

51

Tema 1.1
OCHOBHEBIE NOHATHS M 3aKOHBI
XHUMHUH

Conep:xanue yuedOHOro MaTepuaja

1

BBenenue. Hayunbie METOIbI TO3HAHUS BEIIECTB 1 XUMHUUIECKUX SIBIICHUN. POJIb DKCTIEpUMEHTa ¥ TEOPUH B XMMHUH.
MonenupoBaHre XUMUYECKHX MIPOIECCOB. 3HAUCHUE XUMUH 1pu ocBoeHnu nipodeccuii CITIO u crenuanbHOCTeH
CIIO texamyeckoro npoduis npodecCHoHATFHOTO 00pa30BaHHMS.

OcHoBHbIe IOHATHS XUMHUH. BemectBo. Atom. Monekyna. Xumudeckuii anemeHT. Autotponus. [IpocTteie u
CJIOJKHBIC BelecTBa. KauecTBeHHBIN M KOMMYECTBCHHBIN COCTaB BEIICCTB. XMUMHYCCKHE 3HAKU U (DOPMYJIBL.
OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJIsIpHasi Macchl. KosinyecTBo BelecTna.

3

OcHOBHBIE 3aKOHBI XHMHH. CTCXI/IOMCTpI/IH. 3akoH COXpaHCHU MAaCChbl BCUICCTB. 3aK0H IIOCTOSHCTBA COCTaBa
BCLICCTB MOHeKyHHpHOﬁ CTPYKTYPBGIL. 3akoH ABoraszo U CICACTBUS U3 HETO.

OK 1-6

4

IpakTuyeckoe 3ansitrue Nel Pemenue 3agau no teme «OCHOBHBIE OHSTHS U 3aKOHBI XUMUU

OK 1-6

Tema 1.2

Iepuoanyeckuii 3aKoH U
Iepuoanueckas cucrema
XHMHUYEeCKUX

yemenToB JI. U. MenpesieeBa
M CTPOEHHE aTOMa

Conep:xanue yuedOHOro MaTepuaja

1

MMepuoanuecknii 3axon /I. U. MennenaeeBa. Otkpeitue J1. . MenneneeBsiM [leproaudeckoro 3akoHa.
ITepuomuueckuii 3akoH B popmynuposke /1. V1. Menneneena. [leprnoandeckas Tabauna XuMUIECKHX JJIEMEHTOB —
rpadudeckoe 0ToOpakeHHE MEPHOINIESCKOT0 3aKkoHa. CTPYKTypa MepHOANYECKON TaOIUIBl: TIEPHOIBI (Mable U
OonpIme), TPYIILI (TJIaBHAS U TOOOYHAs).

Ctpoenue atoma u [lepuoguueckuii 3axkon /I, U. MennaesieeBa. AToM — cllo>kHast 9acTuia. Sapo (mpoToHsI U
HEUTPOHBI) U dNIEKTpOHHAs 000souka. M3otonbl. CTpoeHUe SIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX
nepro10B. OCOOEHHOCTH CTPOEHHMS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB OOJIBIIHX MTEPUOIOB (MIEPEXOTHBIX
anemeHTOB). [ToHsiTHe 00 opOHTaNsX. S-, p- U d-opOUTaNH. DIEKTPOHHBIE KOHPUTYpAllMd aTOMOB XUMHYECKHX
anemenToB. CoBpemeHHas popmynrpoBka [lepronmueckoro 3akona. 3nauenue [leproanyeckoro 3akoHa U
[epuoanyeckoii cucteMbl XumMudeckux seMeHToB /1. Y. MenzeneeBa A pa3BUTHS HAYKU U TIOHUMaHUS
XMMHUYECKOH KapTHHBI MUpA.

OK 1-6

3

HpaKanecxoe 3aHaTHE No 2. MOL[CJIPIpOBaHI/Ie MOCTPOCHUA HepI/IOHI/I‘IGCKOﬁ TaGJ’II/IHLI XUMHYCCKUX DJICMCHTOB

OK 1-6

Tema 1.3

Conep:xanue yueOHOro MaTepuaja




CTpoe}me BeleCTBa

Honnasi xuMuveckas cBsi3b. KaTHoHbI, nX 00pa3oBaHue 13 aTOMOB B pe3yJbTaTe Mporecca OKKUCICHHs. AHHOHBI,
uX 00pa30BaHKE U3 aTOMOB B PE3YJIbTATE MPOLIECCa BOCCTAHOBJICHHS. MIOHHAs CBSA3b KaK CBS3b MEXy KATHOHAMH U
AHMOHAMH 3a CYET 3JIEKTPOCTATHIECKOro NpuTskenus. Kiaccuukanus HOHOB: M0 COCTaBy, 3HAKY 3apsia,
HAJTMYHIO THApaTHOU 06010uKH. MOHHBIE KpUcTaindeckue pemerkid. CBOMCTBA BEIIECTB ¢ MOHHBIM THIIOM
KPHUCTAIUTUYECKON PEIIeTKH.

KoBanenTHast xumH4Yeckasi cBf3b. MexaHusm 06pa30BaH1/m KOBAJICHTHOHN CBS3HU (OGMCHHLIﬁ U JOHOPHO-
aKHeHTOpHLIﬁ). SHGKTPOOTPI/IIIaTCHLHOCTL. KoBanentHrie nojigspHass W  HCIOJApHAsA  CBS3U. KpaTHOCTL
KOBAJICHTHOM CBS3H. MOHeKyHHpHLIe U aTOMHBIC KPUCTAJUIMYECKUC PCHICTKH. CsolicTBa BCHICCTB C
MOJICKYJIAPHBIMU 1 aTOMHBIMU KPUCTAJUIMYCCKUMU PCUHICTKAMMU.

Mertanauyeckasi cBsi3b. MeTalinueckas KpUCTaJUIMYECKas pEIIeTKa M METaJUIMYecKas XUMHUYECKasl CBS3b.
dusnyeckue cBOMCTBa METAIOB.

ArperaTHbie COCTOSIHUS BELIECTB U BOJOPOIHAN CBI3b. TBEp/I0¢, )KUAKOE U ra3000pa3HOe COCTOSHHUS BEIIECTR.
Iepexo/ BelIECTBA U3 OJHOTO arperaTHOr0 COCTOSIHUSI B ipyroe. BojopoaHas cBsi3b.

Yuctoble BenrecTBa U cMecH. [ToHsaTHE 0 cMecH BemecTB. [ oMOTreHHbIe B reTeporeHHbie cMecr. CocTaB cMecei:
o0beMHast 1 MaccoBas O KOMIIOHEHTOB CMECH, MaccoBas JIOJIsl IPUMeECeH.

JucnepcHble cuctembl. [TonsaTre o nucnepcHoi cucteme. JlucrnepcHas gasza u TUCrepcHoOHHas cpeaa.
Kiaccudumkanus mucnepcHsix cucteM. [ToHATHE 0 KOJMJIOUIHBIX CHCTEMAaX.

OK 1-6

7

JladopaTopHasi padoTa Nel CBolicTBa AUCTIEPCHBIX CHCTEM.

OK 1-6

Tema 1.4

Boaa. PacTBopsbl.
DJIEKTPOJINTHYEeCKAS
AUcCCOLNALNS

Conep:xanue yueOHOro MaTepuaja

1

Bona. PacrBopnl. PacrBopenme. Boga xax pactBopurens. PactBopumocts BemecTB. HachinieHHsle,
HEHACBILICHHBIE, IEPECHIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KHUIKOCTEH U TBEP/BIX BEIIECTB
OT pa3nuuHbIX (akTopoB. MaccoBast 10yl paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIUTHYECKAS JUCCOUMANUS. DJICKTPOIUTHI U HEANEKTPOUTHI. DNEKTPOIUTHYECKAS TUCCOIHALIMS.
MexaHU3MBI HIIEKTPOINTHYECKON JUCCOMAIINHN JJIS BEIIECTB C PAa3IMIHBIMU TUIIAMH XHMHYIECKOH CBSI3H.
TI'uapatupoBaHHbIe M HETHAPATHPOBAHHBIE HOHBL. CTETICHB AJIEKTPOINTHYECKOH Aucconnanyy. CHiTbHBIE U ca0bie
31eKTpOaUTEL. OCHOBHBIE ITOIOKEHHS TEOPHH MIEKTPOIUTHICCKON qrcconrain. KucioTsl, OCHOBaHHS U COJTN
KaK AJIEKTPOJIHTHL

OK 1-6

3

IMpakTuyeckoe 3ansiTue Ne 3 Pemenve 3anad mo teme «PacTBopbi»

OK 1-6

Tema 1.5

Knaccudukauus
HEOPraHMYeCKHX COeMHEeHUIl 1
HX CBOICTBA

Coaep:xanue yuedOHOro MaTepuaja

1

Kucaorsl m ux cBoiictBa. KuCIOTBI Kak >JEKTPOJNUTH, HX KIACCHPHUKAIMA IO Pa3IMIHBIM IpHU3HAKaM.
XUMHUECKHEe CBOMCTBa KHCIOT B CBETE TEOPWUH OJICKTPOIUTHYECKOH nuccormanni. OcoOeHHOCTH
B3aMMOJICHCTBHUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KUCIOT ¢ MeTaymamMu. OCHOBHBIE CIIOCOOBI TIOTyUEHUS
KHCJIOT.

OcHoBanusl M uX cBoiictBa. OCHOBaHUS Kak QJICKTPOJIHUTBI, HUX KJ'IaCCI/I(l)I/IKaIII/ISI MO pas3IMYHbIM IIPU3HAKAM.
XuMHYECKHE CBOMCTBA OCHOBAaHHMH B CBETE TCOpUHN SHCKTPOHHTHQGCKOﬁ JucCconyalnuu. Pasnoxenue
HCPACTBOPUMBIX B BOJIC ocHoBaHuMi. OCHOBHBIE CITOCOOBI MoJIyuyeHus OCHOBaHHUM.

OK 1-6

10




Coau u ux cBoiicTBa. Conmu kak AIeKTpoyUThl. CONM CpeHHe, KUCIBIE M OCHOBHBIE. XMUMHUECKHE CBOWCTBA
COJIeH B CBETE TEOPHUH IEKTPOIMTHIECKON Aucconmanyi. CriocoObl mosrydeHus coiieit. ['maposms coren.

4 | Okenasl W ux cBoiictBa. ComeoOpasyiomue U HecosieoOpasyromue okcuabl. OcHOBHBIE, aM(OTEpHBIE U 2
KHACJIOTHBIE OKCHIBI. 3aBHCHMOCTH XapaKTepa OKCHAA OT CTENeHH OKHCICHHS OO0pa3ymomero ero MeTaia.
Xumuyeckue cBoiicTBa okcuaoB. [lomydyenne okcumos.
5 | IpakTuueckoe 3ansiTie Ne 4 CocraBieHUe MOJIEKYJISIPHBIX, TIOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH 2 OK 1-6
6 | JladopaTropHasi padora Ne 2 VccieqoBaHHe CBOMCTB KUCIIOT, COJICH M OCHOBAHHIA 2 OK 1-6
Tema 1.6 Coaep:xkanue yueOHOro MaTepuaja OK 1-6
XuMuyeckne peakiun 1 Knaccudpukauuss xumuuyeckux peaknuil. Peakuum coequHeHWs, pa3loKeHHS,3aMEIICHUs, OOMeHa.
Karanutiaeckne peakumu. OOpaTumble M HEOOpaTHMBIE peaknWH. | OMOTEHHBIE M TETEPOTEHHBIC PEaKITHH.
DK30TepMUYECKUE M DHIAOTEPMHUCCKHE PEaKIUH. TerioBoi 3dpdexT xumudecknx peaknuid. TepMoxuMudeckue
YpaBHEHHS. 2
2 | OKHCINTENBLHO-BOCCTAHOBHUTENIbHBIE peaknun. CteneHb okucieHns. OKUCIUTENb 1 BOCCTAHOBJICHHE.
BoccranoBurenb u okucieHue. MeTo AIeKTPOHHOTO OaaHca JUIsi COCTABJICHUS YPABHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTCIILHBIX PCAKIIHA.
3 | CkopocTh XUMHYeCKUX peaknuii. [IoHATHE 0 CKOPOCTH XUMUYECKUX PEAKIHN. 3aBUCHMOCTb CKOPOCTH
XUMHYECKHX PEAKIUI OT Pa3IMYHBIX (PAKTOPOB: IPUPOJIBI PEArHPYIOIIUX BEIIECTB, UX KOHIICHTPAIIUY,
TEMIEPaTyphl, TOBEPXHOCTH CONPUKOCHOBCHHS U MCIIOJIH30BAHUS KATAIU3aTOPOB. 2
4 | O6paTHMOCTh XHMIUYECKHX peaknuii. OOpaTHMbIc U HEOOpATUMBIC PEaKIIUU. X UMHUYECKOE PABHOBECUE U
CHoCOOBI €ro CMEIICHUS.
5 | HpakTuueckoe 3ansiTue Ne 5 Vzydenue hakTopoB, BIUSIOMNX HA CKOPOCTh XUMUYECKOH peaKkunuu 4 OK 1-6
Tema 1.7 Copep:xanue y4eO0HOro MaTepuaJa OK 1-6
MeTanjibl 1 HEMeTANIbI 1 | Meramabl. OCOOCHHOCTH CTPOCHHUS aTOMOB M KpucTauioB. dusnmyeckue cBoiicTBa MeTayuioB. Kiaccudukaims
METAJUIOB TI0 Pa3jIMYHBIM MpPU3HAKaM. XUMHYCCKHE CBOHCTBA METAJLIOB. DJICKTPOXUMHYCCKUI pPSJ HANPSHKSHUIH
MeTautoB. O01e criocoObl MOTYyISHNS METAJIIOB.
2 | Hemeranapl. OcoOEHHOCTH CTpPOeHMS aTOMOB. HemeTamibpl — IMPOCThIE BEUIECTBA. 3aBUCHMOCTh CBOKCTB 3
TAJIOTEHOB OT WX TIOJIOKEHHS B TEpHoandeckoil cucrteme. OKHCIUTENbHBIE M BOCCTAHOBHUTEIFHBIE CBOMCTBA
HEMETAJJIOB B 3aBUCHMOCTH OT UX HOJOXEHHUS B PSAAY SICKTPOOTPUIATEITHHOCTH.
3 | JladoparopHasi pagora Ne 3 [TonyueHue, coOMpaHue U paclio3HABaHUE I'a30B. 2 OK 1-6
4 | TIpakTu4yeckoe 3ansitue Ne 6 Pemenue skciepuMeHTATBHBIX 33129 4 OK 1-6
Paszgen 2 Opranunyeckasi XuMus 76
Tema 2.1 | Copep:xanue y4eO0HOro MaTepuaJa OK 1-6
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OcHOBHbIE OHATHSA
OpraHuYecKoil XMMHH 1
TeOpHUs CTPOEHUS
OpPraHUYecKUX COeANHEeHU

IIpeamer opraHuyeckoii XuMuM. [IpUpojHBIE, UCKYCCTBEHHbIE M CHHTETHYECKHE OpPraHHYECKHE BEIICCTBA.
CpaBHeHHE OpraHMYEeCKHUX BEIIECTB C HEOPraHUUECKIMHU.
BasieHTHOCTh. XMMHUYECKOE CTPOCHUE KaK MOPSI0K COSJMHEHHSI aTOMOB B MOJICKYJIBI 110 BaJICHTHOCTH.

Teopus crpoeHusi opranmdeckux coeuHenuii A. M. ByriiepoBa. OcHOBHbIE OJIOXKEHUS TEOPUU
XMMHUYECKOT0 cTpoeHus. M3omepus u n3oMepbl. Xumudeckne GopMyJIbl 1 MOJEIIN MOJIEKYJ B OPraHUYECKOH
XUMHU.

Knacenpuxanns opranmveckux BemecTB. Knaccudukanus BemIECTB MO CTPOCHHUIO YIVICPOJHOIO CKelleTa U
HaJIM4YMio QyHKIMOHAIBHBIX rpymn. ['omonoru u romonorust. Hayana Homenkiarypst [UPAC.

Knaccnpukanmss peaknumii B opraHmveckoi xumuM. Peakuuu npucoenunHeHus — (TUAPUPOBAHMSA,
TajJOreHUPOBaHMsA, THUAPOTAIOTCHUPOBAHWS,  THApaTanud). Peakuum  OTIIETICHUS  (OETMOPUPOBAHMUA,
JETHIPOTaJIOTeHUPOBAHUS, IeTHApaTanny). Peakiy 3amemnienust. Peakuun n3oMmepusanuu.

OK 1-6

5

IpakTnyeckoe 3ansTue Ne 7M3roroBneHne Mojese MOJIEKYJ OPraHUYECKUX BEUIECTB.

OK 1-6

Tema 2.2
YriaeBoaopoabl U UX
NPUPOIHbIE HCTOYHUKHU

Coaep:xkaHue yuedOHOro MaTepuaja

1

Aakanbl. Homenkiatypa ITUPAC. AnkaHbpl: TOMOJOTHYECKHH psI, M30MEpHs M HOMEHKIATypa aJIKaHOB.
XUMHUUECKHe CBOWCTBA alKaHOB (MeTaHa, STaHa): TOPEHHE, 3aMEIeHHe, pa3loKeHHe, IeTHAPUPOBAHHE.
IIpumenenue ajikaHOB HA OCHOBE CBOMCTB.

AJIKeHBI. DTHIICH, €T0 MoTydeHue (IeTHAPUPOBAHUEM dTaHa, JETOTUMEPHU3AINEH MOJUITHIICHA).
T'omonoruueckuit psi, U3oMepusi, HOMEHKJIATypa alKeHOB. XUMHUECKHE CBOMCTBA 3TUJIEHA: TOPEHHUE,
KayeCTBEHHBIC peakimu (00ecBeYrnBanrue OPOMHOM BOJIBI M pAacCTBOpPa IIEpMAaHraHaTa Kallus ), THAPATAIIHS,
nojuMepu3anus. [[puMeHeHne STUIICHa Ha OCHOBE CBOYICTB.

Juensl n kayuyku. [ToHsTue o AueHax Kak yriieBoJOpoJax ¢ IByMs ABOMHBIMU CBs3siMU. CONpsKeHHBIE NUECHBI.
Xumunueckue cBolicTa Oytaanena-1,3 u u3onpena: odecrBeyrBaHie OPOMHOI BOJBI M HOJIMMEPHU3ALUs B KaydyKH.
HatypanbHblil U cUHTETHUECKUE KayuyKu. Pe3uHa.

AJIKMHBI. AIICTI/IJ'IGH. XUMHYECKUE CBOMCTBA alleTUJICHA: TOpCHUC, OGGCHBC‘{I/IBaHI/Ie 6p0MHOﬁ BOJHI,
l'IpI/ICOGZlI/IHeHI/Iﬁ XJIOPpOBOAOPOJAa U ruApaTanius. HpI/IMCHCHI/IC alcTujICHa Ha OCHOBEC CBOICTB. MexXKIIaccoBas
H30MCpUs C AJIKAJUCHAMU.

ApomaTH4yecKne yriaeBoaopoasl. ber3on. Xumuyeckue cBoiicTBa OCH30J1a: TOPCHUE, PEAKITMH 3aMEIICHUS
(ranmoreHupoBanue, HUTpoBaHue). [[puMeHeHne OEH301a HA OCHOBE CBOMCTB.

IIpupoaHble HCTOYHMKH YIJIeBOAOpoaoB. IIpupoaHblii ra3: cocraB, NPUMEHEHHE B KadecTBe
torumBa. Hedth.CocTaB 1 nepepadoTka HedTH. [Ieperonka nedru. HedrenpoayKTsl.

OK 1-6

IMpakTuyeckoe 3ansiTue Ne 8§ O3HaKOMIIEHHE ¢ KOJUIEKIMEH 00pa3ioB HEPTH U MIPOTYKTOB €€ epepadboTKH.
O3HaKOMJICHHE C KOJUICKIIMEH KaydyKOB U 00pa3luamMu U3AeIni U3 Pe3nHbI.

OK 1-6

IpakTnueckoe 3ausitue Ne9lIpupoaHbie HICTOYHUKH YTIIEBOJIOPOJIOB.

OK 1-6

Tema 2.3
Kucaopoacoaepxammue

Coaep:xkanue yuedOHOro MaTepuaja

Cnuprtsl. [loxydenne sTaHona 6poKeHUEM TITIOKO3BI M THApaTael TwieHa. [ mIpokcuipHas rpynmna Kak

OK 1-6
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OPraHuvYeCKue COCITHHCHUSA

¢yaxkunonanbHas. [IoHATHE O IPEeNeNbHBIX OHOATOMHBIX CIIUPTAaX. XMMHUYECKHE CBOMCTBA ATaHOJA:
B3anMOJIeHiCTBHE C HaTpueM, 00pa30BaHME MPOCTHIX M CIOXKHBIX 2QHUPOB, OKHUCICHNE B ainbaeru. [IpumeneHne
STaHOJIa Ha OCHOBE CBOMCTB. AJTKOTOJIN3M, €r0 TOCIEACTBHS JJIsl OpraHm3Ma 4eJIoBeKa U IpeayIpekIcHIe.
I'uuepuH Kak npeacTaBUTeNlb MHOTOATOMHBIX cIUpToB. KauecTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHI.
IIpumeHenue riauuepuHa.

®Denoapl. Ousnyeckre ¥ XUMUYECKHE CBOMCTBA (beHOJ'Ia. Bzanmnoe BiIussHUE aTOMOB B MOJICKYIJIC (l)eHOJ'IaZ
B3aPIMOL[eI>iCTBPIC C TMAPOKCUAOM HATpHUAd U a30THOM KHCJIOTOH. HpI/IMCHeHI/Ie q)eHona Ha OCHOBE CBOMCTB.

AJIblIeFI/IlII)I. ITousarue 06 aJibacrujgax. AHLILCI‘I/IHHaﬂ rpyiina Kak (byHKIlI/IOHaJ'ILHaH. q)OpMaJILLleI‘I/IZl uero
CBOICTBA: OKHUCIICHUE B COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHUC B COOTBGTCTByIOHII/Iﬁ CIUPT. HonyquI/Ie
AIBJACTUI0B OKUCICHUEM COOTBCTCTBYIOIINX CITUPTOB. HpI/IMeHeHI/Ie q)opMam,aeana Ha OCHOBE €r0 CBOMCTB.

Kap6onoBbie kncaoTsl. [Torsrue o kapOOHOBBIX KUCIOTaX. KapOokcumpHas rpymmna kak ()yHKIIMOHATIbHAS.
T'oMomnoruyeckuit psi npeaeabHBIX 0JJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TomyueHre kapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbACTHIOB. X UMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIINE CBONCTBA C MHHEPAIHHBIMH
KHACJIOTaMH M peakuus sTepudukannu. [IpuMeHeHe yKCyCHON KUCIOTH Ha OCHOBE CBOHCTB. BrIciie upHBIe
KHCJIOTHI Ha IPUMEPE NMaTbMUTHHOBOM U CTEAPUHOBOM.

Caoxunbie 3¢upsbl 1 kupbl. [Toryderne cinoxHbIX 3GupoB peaknueii srepupukanun. CroxxHbie 3QUPH B
NpUpoAe, NX 3HaueHue. [[puMeHenne cIoKHBIX H3(UPOB HA OCHOBE CBOHCTB.

JKupsl kak croxxubie d¢upsl. Knaccudukarus xupoB. XUMHUECKHAE CBOMCTBA KUPOB: THAPOIU3 U THAPHUPOBAHHE
JKUAJIKUX KUPOB. [IpriMeHeHne ®UpoB Ha OCHOBE CBOMCTB. Mblna.

YraeBoabl. YTIIeBoAbI, HX KiIacCHPUKAIUSA: MOHOCaXapuabl (TIII0K03a, PPYyKTO3a), Mucaxapuabl (caxaposa) u
moJIcaxapuapl (Kpaxmal 1 IeJTo03a). [ IroKko3a — BeNIecTBO ¢ ABOWCTBEHHOW (DYHKIIMEH — aJIbIeTHIOCTIHPT.
XuMHIUecKue CBOICTBA TIFOKO3BI: OKHCICHNE B TIIIOKOHOBYIO KHUCIIOTY, BOCCTAHOBIICHHE B COPOUT, CITMPTOBOE
Oposxenwue. [IppuMeHeHNE TITIOKO3EI HA OCHOBE CBOMCTB. 3HAUCHHE YTIIEBOIOB B KHBOH MPUPOJIE M KI3HH YEIIOBEKA.
[NonsTHe 0 peakUsIX NOIUKOHACHCAIIMY U THAPOJIN3a HA MPUMEPE B3aNMOTIPEBPAIICHUI: TIIOK03a <>
MOJICaXapHI.

JlaGoparopnasi paGora Ne 4 Xumnueckue cBoiicTBa cMpTOB M (heHOJIOB. PacTBOpeHMe rimneprHa B BojiE U
peaximst ¢ tuapokcuaoM meau (I)..

OK 1-6

JlaGopaTopHasi padora Ne S5Xnumudeckne cBOWCTBA NPEIEIBHBIX M HENIPEACIbHBIX KAPOOHOBBIX KHCIIOT.

OK 1-6

JlabopaTtopnasi paGora Ne 6 OtHouIeHHE >KMPOB K BOAEC M OPraHMYECKUM pPacTBOpUTEISIM. JlokazaTelabCcTBO
HENpeAeabHOT0 XapaKTepa *KUPOB.

OK 1-6

10

JlabopatopHasi padora Ne 7B3aumojeiicTBuerintoko3bincaxaposbic ruapokcunom meau (I1). KauecrBennas
peaxiys Ha Kpaxmai

OK 1-6

Tema 2.4

A3oTcoaep:kanine
OpraHuyeckKue coeJUHEHUs.
Hoanmepsl

Conep:xanue yuedOHOro MaTepuaja

1

Amunebl. [Toustre 06 amMmuHax. AJ'H/I(i)aTI/I"ICCKI/Ie aMHHBbI, UX maccm’pnxauna 1 HOMCHKJIATypa. AHWIIMH KaK
OpPraHn4eCKOC OCHOBAHUC. HOJIy‘ICHI/Ie AaHMUJIMHA U3 HI/ITp06eH3OJ'Ia. HpI/IMeHCHI/IC AHWJIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCJIOTHI. AMHHOKHCIIOTHI Kak aM(pOTepHbIe AU YHKIIOHATBHBIE OPTaHMYECKIE COCIIHEHUS.
XuMHUYECKHe CBOIICTBa aMMHOKHUCIIOT: B3aUMOJICHCTBHUE C MIET0YaMH, KICIOTaMH U APYT € APYTOM (peaxius
NoJMKOHACHCAwH). [lenTuHast CBA3b U NONMHANIENTHABL. [I[puMeHeHe aMIHOKHCIIOT HA OCHOBE CBOMCTB.

OK 1-6
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Beaxkn. IlepBudyHas, BTOpWUYHAS, TPETUYHAS CTPYKTYpbl O€IKOB. XHWMHUYECKHE CBOWCTBA OEIKOB: TOPCHHE,

JeHaTypalus, TUAPOJIN3, IBETHbIE peakiuu. buomormueckwe ¢GyHKuM OenkoB. benmkum m monmcaxapuuasl Kak 4
OHOTTOJIMEPHI.
Ilnacrmacceel. [lonyueHne moauMMepoB peakiueld MOJMMEPHU3alUUU U TOJIUKOHJEHCAUUU. TepMOIUIACTHYHbBIE U
TepMOpeakTHBHBIE M1acTMacchl. [IpeacraBuTenu miactmacc. 2
Bonokna, nx kaaccupukanus. [Toayuenue BonokoH. OTeNbHbIE NPEACTABUTEIH XUMHUECKUX BOJIOKOH.
JlabopaTopHas padora Ne 8 Xumunueckue cBOHCTBa OCIIKOB. OK 1-6
IIpakTuyeckoe 3anaTue Nel(Pemenne skciepuMeHTaNIBHBIX 3a/1a4 Ha HICHTU(QHUKAINIO OPraHuYeCKUX 4 OK 1-6
COEIMHEHU.

Ipomercymounan ammecmayus 6 hopme IK3amena

Bceero 127
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIATIIAHBI

B mensx peanuzamyy KOMIIETEHTHOCTHOTO IMOAXOJa MpHU u3ydeHuH aucuuiumael OY /.08
XUMHUSL HCTONB3YIOTCSI aKTUBHbIE (DOPMBI TMPOBENEHUS 3aHATHH C MPUMEHEHHEM SJIEKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB, JENOBBIX M POJEBBIX WUIP, UHIUBHIYaJIbHBIX U TPYIIOBBIX MPOEKTOB,
pa3zbopa KOHKPETHBIX CUTYalUH, ICUXOJIOTMYECKUX U UHBIX TPEHUHTOB, TPYIIOBBIX JUCKYCCHH.

[IpumeneHne Ha yueOHOM 3aHATUU AKTUBHBIX (OpPM pabOThI, CTUMYIUPYET MMO3HABATEIbHYIO
MOTHBAIIMIO 00YYaIOIINUXCSI, TOMOTAeT MOAJIePKaTh MOTUBALIMIO OOYYaOIINXCSl K TOMyYEHHUIO 3HAHUM,
HaJQKWBAHUIO  TO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHOUIEHMH,  IIOMOTaeT  YCTAHOBJIECHUIO
noOpoxenarenbHoil arMocdeprl. HULIMMpOBaHUEe M MOAJEP’KKAa UCCIENOBATENbCKON 1eATeNbHOCTH
oOyJarommuxcsi B paMKax peanu3aliil WMHU WHAWBUAYAJIbHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX
MPOEKTOB, JAa€T BO3MOXKHOCTh IMPUOOPECTH HABBIK CAMOCTOSITEILHOTO pPEUICHHsS MpoOJIeMbl, HaBBIK
reHepupoBaHUs U O(pOpMIIEHUSI COOCTBEHHBIX WIEH, HABBIK YBaXHUTEIHHOTO OTHOIICHUS K UYXUM
u7esiM, HaBbIK MYOJWYHOTO BBICTYIICHUS Tepel ayIuTOpuell, apryMEHTHPOBAHMS U OTCTAaWBaHUS
CBOEH TOYKHU 3PCHUS.

J1J1s MO3UTUBHOTO BOCHPUSITHS O0Y4aIOIUMUCS TpeOOBaHUMN MpernoaaBaressi, IPUBJICUEHUS UX
BHUMaHUs K OOCyKmaemMoil Ha 3aHATAM WHGOpMAIMK, aKTHBH3AIlMM WX I03HABaTEIbHOU
NEeSTeIbHOCTH Ha Y4EOHBIX 3aHSATHUAX MEXAY IMpernoiaBareieM M o0y4yaloUMMUCS yCTaHaBIUBAIOTCS
JIOBEPUTEIILHBIE OTHOLLIECHUS.

Ha y4yeOHOM 3aHSTHU COOMIOAAIOTCS OOIMIETPUHATHIE HOPMBI TTOBEACHUS, TIpaBuiia OOIIECHUS CO
cTapumMu (TIperoaBaTesieM) U CBEPCTHUKAMH (0OYJarOIIMMHUCS ), TPUHITUIBI Y4eOHON NTUCIIUTUTHHBI
Y CaMOOpraHU3aLUu.

3.1 TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus IIPOrPaMMBI yueOHOM JUCLUIINHBI oOecrieyeHa y4eOHBIM
KaOMHeTOMIIabopaTOpUK HEOPraHMYECKONH XUMUHU, OCHAIIICHHBIM CIIEAYIOINUM 000pyA0BaHUEM:

ITepedyenb y4eOHO-HATISIAHBIX MIOCOOMIA:

[Inakatel mo Temam: «CTpoeHHE aToMay, « UMbl XUMUYECKUX CBSI3€W», « DIEKTPOIUTHYECKAs
auccounuanus», «OpraHvueckas XuMmus». Pasmarounbsiii Marepuan mno temaM:  «benkuy,
«Yraeromoponb», «Ilepuoandeckas cucreMa xumuueckux 3aemenToB [[.1. MenaeneeBay, «Tabmuia
PacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBaHUW». MylIbTUMEIUIHBIE MATEPUAIIbI, CXEMBI, CIIPABOYHbIC
tabuiel. Cteran! (I'oToBUMCS K 9K3aMeHY, 3a 3M0POBBIM 00pa3 )KU3HU, YTOJOK OXpaHbl TPYAA).

OcHanleHHOCTH 000PyI0BAHHEM:

[1K, mynpTUMEIUITHOE 000pYAOBaHUE

Komnerotep - 1 mr., MynbTUMeIua NpoeKTOp (IIEPEHOCHOM) — lIIT., SKpaH MPOEKLMOHHBIN
(mepenocHoit) — 1.

Y4eOHast MeOeIb: CTOJBI, CTYJbs, TOCKA MEJIOBas.

IIporpaMmmHoe obOecnieyeHue:

Microsoft Windows (zorosop Ne 7810 oT 13.09.2021 70
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 or  13.09.2021  no
13.09.2022), Zoom (GecmatHasi Bepcusi) - CBOOOHO paclpoCTpaHsIeMOe MPOrpaMMHOE 00eCTIeYCHHE.

3.2NndopmanuonHoe odecnieyeHHe peaaTu3alui NPpOrpaMMbl
st peanuzarnuy mporpaMMbl y9eOHON TUCHIUTITMHBI OMOINOTEYHBIA (POHT UMEET TIeYaTHBIC U
3JIEKTPOHHBIE 00pa3oBaTeIbHbIC U HHPOPMALMOHHBIE PECYPCHI.

3.2.1 OcHOBHbIE HCTOYHHUKH:

1. Xumus : y4eOHMK s cpeaHero mpodeccuoHaabHoro obOpaszoBanusi/ 0. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan ; mon obmieit penakuueii I'. H. ®aneeBa. — 2-e uzg.,
nepepad. u gom. — MockBa : UznmarensctBo FOpaiit, 2021. — 431 c. — (IIpodeccronansuoe
obpazoBanue). — ISBN 978-5-9916-7723-3.//0O6pa3oBarenshas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470929 — TekcT : 37EKTPOHHBIMH



2. MapteiHoBa, T. B. Xumus : yueOHMK M TPAaKTUKYM IJIsl CPEAHEro Mpo(ecCHOHAIBHOTO
obpaszoBanmsi/ T.B. MapteiHoBa, . B. ApramonoBa, E.B.T'ogyHoB; mom oOmei penakiuei
T. B. MapTbIHOBO. — 2-€ u3[., uctp. u gorn. — Mocksa : U3garensctBo FOpaidt, 2021. — 368 ¢. —
(ITpodeccuonansuoe o6Opazoanue). — ISBN 978-5-534-11018-0.//O6pazoBarenbHas 1iatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/469554 — TekcT : 3eKTPOHHBII

3.2.2 JlonoJHUTEeIbHbIE€ HCTOYHUKH:

1. Xumus. 10 xmacc. ba3oBwlii  ypoBeHB: yue€OHUK st 00IIe00pa3oBaTEIIbHBIX
yupexxaenuit / I'. E. Pynsutuc, @. I'. ®enpaman. — Mocksa: [Ipocsemenne, 2019. — 224 ¢. — Tekcr :
HEIOCPEICTBEHHBII.

2. Xumus. 11 xmacc. ba3oBwlii  ypoBeHB: y4ueOHUK Jjisi  00IIe00pa3oBaTEIIbHBIX
yupexxaenuit / I'. E. Pynsutuc, @. I'. ®enpaman. — Mocksa: [Ipocsemenne, 2019. — 224 ¢. — Tekcr :
HEIOCPEICTBEHHBII.

3.2.3UHdopManoHHbIe pecypchbl:

www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOPBI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT I MKOJBHUKOB «XHUMHSI»).

www. alhimikov. net (OOpa3oBaTebHBINA CAIT AJIS IIKOJIBHUKOB).

www. chem. msu. su (31ekTpoHHass OMOINOTEKA 10 XUMHUH ).

www. enauki. ru (MHTepHeT-u3aHue s yuurtenel «EcTecTBeHHbIC HAYKN»).

www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypHas1 «XUMUS B LIIKOJIEY).

WWW. hij. ru GkypHai «XuMUS U KUIHBY).

www. chemistry-chemists. com (3JIEKTPOHHBIHN KypHAT «XUMHKH U XUMUSD).

www. xumuk. ru (caiiT 0 XuMun).

www. hemi. nsu. ru (A. B. Manyiinos, B. 1. PoquonoB. OcHoBbl xumun. HTepHET-y4eOHUK).

www. chemistry. ssu. samara. ru (I'.1. [lepsobuna, I'.B. Kanrtapus. MHTepaKTHBHBI
MyJbTHUMENA yueOHUK. Opranuyeckast XUMHS).
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS JUCHUIIVINHBI

Pe3yabTaTnl 00yyeHus
(3HaHus, ymenus, OK)

Kpurepun oueHku

MeToabI OlIEHKH

Ymems:

— JlaBaTh onpeneneHue u
OIIEPUPOBATH CIIEAYIOLMMU

— JlaeT ompeeneHue u orepupyeT
CJICAYIOIUMU XUMUYCCKUMU MMOHATUAMU

IIpakTrueckue u

XUMHUYECKUMHU MTOHSATHSIMHU: BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM, nabopaTtopHbie
BEILECTBO, XUMUYECKUI JIEMEHT, MOJIEKYJIa, OTHOCUTEIbHbBIEC aTOMHAs 1 paboTHI 10
aToOM, MOJIEKYJIA, OTHOCUTEIIbHbIE MOJIEKYJISIPHASI MACChl, MOH, aJUIOTPOIUS, temam: 1.1, 1.2,
aTOMHAas ¥ MOJICKYJISIpHAsI MacCHI, HM30TOIIBI, XUMUYECKas CBS3b, 1.3,1.4, 1.5, 1.6,
WOH, AJUJIOTPOMUS, U30TOIIbI, ANEKTPOOTPHUILATEIbHOCTD, BaJIECHTHOCT, 1.7,2.1,2.2,2.3,
XUMHUYECKasl CBSI3b, CTENeHb OKUCIICHHSI, MOJIb, MOJIIpHAs 24
JIEKTPOOTPULIATEIBHOCTD, Macca, MOJIIpHBIN 00beM Ta3000pa3HbIX

BaJICHTHOCTbh, CTETIEHb OKHCIIEHUS, | BEILECTB, BEIIECTBA MOJIEKYJISIPHOTO U

MOJTb, MOJISIPHASI MAacCa, MOJISIPHBIN | HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI,

00beM ra3000pa3HBIX BEIIECTB, AJICKTPOJIUT U HEAJICKTPOJIIUT,

BEILECTBA MOJIEKYJISIPHOTO U AIIEKTPOIUTUYECKAS TUCCOIMAIINS,

HEMOJIEKYJIIPHOTO CTPOCHUS, OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIICHHE

PacTBOPBL, MJIEKTPOJIUT U ¥ BOCCTAHOBJIEHUE, TETNIOBOH 3¢ ekt

HERJIEKTPOJIUT, SJICKTPOIUTUYECKAsl | peaKLUU, CKOPOCTh XUMHUYECKON peaKIlHH,

JUCCOLIMAITUS, OKHCITUTENb U KaTajiu3, XMUMUYECKOE PaBHOBECHUE,

BOCCTaHOBUTEIb, OKUCIICHHUE U YIIEpOAHBIN CKeNeT, G yHKINOHAbHAS

BOCCTaHOBJICHUE, TETIOBOM rpynmna, u30MepHsi, TOMOJIOTHS

a3 dexT peakunn, CKOPOCTh

XUMUYECKON PEAKLUHU, KaTalu3,

XUMHYECKOE PaBHOBECHE,

YIJIEPOJHBIN CKEJIET,

GbyHKIMOHATBHAS TPYIITIA,

M30MepHs, TOMOJIOTUS

OK 1-6

— ®opmynupoBaTh 3akoHbl | — @opMynupyer 3akoHbl  coxpaHeHus | JlaGoparopHas
COXpaHEHMsI MacChl BELIECTB MU | MAcChl BEIIECTB W IOCTOSHCTBA cOCTaBa | paboTa 1o Teme
MOCTOSIHCTBA COCTaBa BEIIECTB BEILIECTB 1.3

OK 1-6

— OObscHATh (Pu3nueckuii cMbIca | — OOBsACHSIET buzndecKuit cmeici | [IpakTudeckas
CUMBOJIUKHI MEPHOANYECKON | CHMBOIIMKH — TIEPUOJAMYECKON  TaOMuUIel | paboTa mo Teme
TaOJMIBI XMMHUYECKHUX DIJIEMEHTOB | XUMHUYECKUX 3JIEMEHTOB 1. . 1.2

A. W. Mengeneea (HomepoB | MenneneeBa (HOMEpOB AJIEMEHTA,

JJIeMEHTa, T[epuoja, TPYNIbl) U | Iepuoaa, TPYIMIIbI) u YCTaHOBKHU

yCTaHOBKA NPUYUHHO- | IPUYUHHO-CIECACTBEHHON CBSI3U  MEXIY

CJIEJICTBEHHOM CBS3M  MEXAY | CTPOGHHEM aTroMa M 3aKOHOMEPHOCTSIMH

CTPOCHHEM aToma U | I3BMEHEHHUSI  CBOMCTB  JJIEMEHTOB U
3aKOHOMEPHOCTIMU M3MEHEHUs | 00pa30BaHHBIX UMU BEIIECTB B MIEPUOIAX U

CBOICTB 3JIEMEHTOB U | Tpynmnax.

00pa3oBaHHBIX HWMH BEIIECTB B

nepuoax u rpymnmax

OK 1-6

— JlaBaTb XapakTEepUCTUKY | — JlaeT XapaKTepUCTUKY BAXKHEUIINX IIpakTrueckaspa
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BAXHEUIINX THUIIOB XUMHYECKHUX
CBA3EM M OTHOCHUTEJILHOCTU DTOH

THUITIOJIOTHH. OOBACHATD
3aBHCHUMOCTh CBOMCTB BEIIECTB OT
nux cocTaBa u CTPOCHUA

KPpUCTATNINYCCKUX PCUICTOK

OK 1-6

THIIOB XMMHUYECKHX CBSI3€H U
OTHOCUTCIIBHOCTHU 3TOI>'I TUIIOJIOTHUHN.
OO0BsICHSIET 3aBUCUMOCTE CBOMCTB BEILIECTB
OT MX COCTaBa U CTPOEHUS
KPUCTAJUTMYECKUX PEIIETOK.

o0ora o teme2.1

— HcnonszoBath B y4eOHOW u | — Mcmonb3yer B yueOHOI u | Ilpaktnueckue u
poeCCHOHAIBHON  ACATENHHOCTH | PO(HECCHOHATBEHOM JEATeTLHOCTH | JTabopaTOpHbBIS
XUMHYECKHX TEPMHUHOB U | XUMHYECKUX TEPMUHOB M CHMBOJIMKH. paboThI
CUMBOJIUKH

OK 1-6

— OOBACHATH CymHOCTh | — OOBSACHAET CYINIHOCTh XHMH4YecKuX | [IpakTuyeckue u
XUMHYECKHUX nporeccoB. | npoueccoB. Knaccuduuupyer xumudeckue | gabopaTopHbIe
KnaccudpumupoBate  XMMHYECKHE | pEaKLMU MO Pa3IMYHbIM IIPU3HAKAM: YUCITY paboTHI 11O
peakiuu 1o pa3jMyYHBIM | © COCTaBy IIPOAYKTOB M peareHros, | Temam: 1.1, 1.2,
MpU3HAKaM: YHCIy M COCTaBy | TeruioBoMy 3¢ dekTy, HanpaBieHuto, dasze, | 1.3,1.4, 1.5, 1.6,
MPOJIYKTOB u peareHToB, | HAIMYMIO  Karanu3atopa, u3MeHenuto | 1.7,2.1, 2.2, 2.3,
TEIJIOBOMY addexry, | cTenenen OKHCIICHUS 3JIEMEHTOB, 2.4
HamnpaBleHUIo, (a3e, HAIMYMIO | 00pa3yIOIMX BEIIECTBA. Y CTaHABIMBAET

KaTajan3aTopa, U3MEHEHUIO | MPU3HAKK  OOLIero ¥  pa3jiudyHoro B

CTENEHEH OKHUCIEHUS DJIIEMEHTOB, | TUIIOJOTUM PEaKLMM 11 HEOPraHU4ECKOMN

o0pa3yromux BEIIECTBA. | U OPraHNYECKON XUMHUHU.

YcraHaBnuBaTh MPHU3HAKUA OOMIETO

U pa3IM4yHOTO B  THUIIOJOTHH

peakuui Ui HEOpraHU4eCKOu u

OpPraHNYEeCKONW XUMHH

OK 1-6

— CocrtaBnars ypaBHeHus peakuuii | — CocrtaBisgeT ypaBHeHMsi peakuuit ¢ | IIpaktudeckas
C TIOMOIIBI0 METOA 3JEKTPOHHOTO | MOMOIIBIO METOa JIEKTPOHHOro OanaHca. | paboTta 1o Teme
O6amanca. OOBSACHATH 3aBUCHUMOCTH | OOBICHSET 3aBUCUMOCTh CKOPOCTH 1.6
CKOPOCTH XMUMHUYECKOM pEaKIUU U | XMMHUUYECKOM peakluu ¢  IOJOKEHUS

MOJIOXKEHUS XUMHYECKOTO | XUMHUYECKOTO PABHOBECHUSI OT Pa3INYHBIX

paBHOBECHS oT pa3Iu4YHbIX | (paKTOpOB.

(bakTopoB

OK 1-6

— BrimonHaTh XUMHYECKU | — BpimonHseT xumuueckuid skcnepumeHt | [IpakTtuueckas
DKCIEPUMEHT I10 PACIO3HABAHUIO | 11O pacro3HaBaHUIO BaKHENIINX pabota no
BOKHEHIIUX HEOPraHUYECKUX U | HEOPTaHUYECKUX u OpraHN4YeCKHUX Teme2.1
OpraHMYECKHUX BEILECTB, | BEIIECTB, MOJIYYEHUIO KOHKPETHBIX

MOJIyYEHUIO KOHKPETHBIX BEUIECTB, | BEIIECTB, OTHOCSIIUXCA K H3YYEHHBIM

OTHOCSIIIIUXCSA K  M3YYEHHBIM | KJIaCCaM COEAMHEHMH.

KJIaccaM COeIUHEHUH

OK 1-6

— BrimonHaTh XUMHUYECKUW | — BplmonHser xumudeckue | JlabopatopHsbie
HKCIIEPUMEHT B MIOJTHOM | KCTIIEPUMEHTHI B TOJIHOM COOTBETCTBHH C | pabOTHI IO TeMaM
COOTBETCTBUU c npaBujaMu | mpaBujiaMu OesomacHocTd. Habmonmarts, | 1.3, 1.5, 1.7, 2.3,
0€30IaCHOCTH. HaGnronate, | pukcupoBate UM JaBaTh  ONKCAHHE 2.4
¢ukcupoBaTh M JaBaTh ONMCAHUE | PE3YJbTATOB IPOBEIEHHOTO SKCIIEPUMEHTA

pe3yabTaTOB IIPOBEJIEHHOTO
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IKCIEPUMEHTA

OK 1-6

— IlpoBoauth pacyeTbl no | — IlpoBoautr pacyersl 1o xumuyeckuM | [IpakTuueckue
XUMHYECKUM dopmynam U | GopMynaM U ypaBHEHUSIM pEaKIIHii; paboThI 10 TEMaM
YpaBHEHUSM pEaKIIHit 1.1,1.4,15,1.7
OK 1-6

— OOBSACHATh XUMUUYECKHE — OOBsICHAECT XUMUYECKUE SBIICHHUS, JlaGopaTopHbie
SIBJICHUSI, TPOUCXOJISIIIINE B MPOUCXOISIINE B IPUPOJIC, OBITY U Ha paboThI TTO TeMaM
pUpo/ie, OBITY U Ha POU3BOJICTBE | TIPOU3BOJICTRBE. 1.7,2.3

OK 1-6

— OnpenensTh BO3MOXKHOCTH | — Ompenenser BO3MOXKHOCTU TpoTekanus | JlabopartopHsbie
MPOTEKAHUS XUMHUYECKHUX | XUMHUYECKUX MPEBPAIICHUA B Pa3IUYHBIX | pabOTHI IO TeMam
MpeBpaIICHU I B Pa3IUYHBIX | YCIOBUSX. 13,15/1.7,23
YCIIOBHSIX

OK 1-6

— TI'oroBuTh pacTBOpBI 3aaHHON | — l'oTOBUT pactBopbl  3amaHHOM | JlaGopaTopHble
KOHIEHTpalluu B OBITYy M Ha | KOHLEHTPALMU B OBITY U HA IPOU3BOJCTBE. | pabOTHI IO TEMaM
IIPOU3BOJICTBE 13,23

OK 1-6

— CamocTosITeNbHO HaxoauTh | — CaMOCTOATENbHO HAXOJUT XUMUUYECKYIO [ToaroroBka
XUMUYECKyl0  uHpopmaruioo ¢ | uHpopmaImio c WCITOJIb30BaHUEM | COOOIIEHUMN 110
UCIIOJIb30BaHUEM Pa3JIMYHBIX | pa3JIMYHBIX HUCTOYHUKOB (mayyHo- | Ttemam 2.3,2.4
HCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX | MOMYJSPHBIX  W3JaHUN, KOMIIBIOTEPHBIX

U3JlaHul, KOMIBIOTEpHBIX  0a3 | 0a3 maHHBIX, pecypcoB HTepHETA).

JaHHBIX, pecypcoB MHTepHETA)

OK 1-6

— Hcnonb3oBaTh KOMIOBIOTEPHBIE | — MCnosb3yeT KOMIBIOTEPHBIE [ToaroroBka
TEXHOJIOTUH JIJIs1 00pabOTKU U TEXHOJIOTHH JIJIsl 00pabOTKH U TIepeladun co00IIeHu# 1o
nepenayu XuMU4eCKon XUMUYECKON HH(OpPMAITUH U €€ Temam 2.3, 2.4
uH(}OpPMAIIUU U €€ MIPEICTABICHHUS | MPEACTABICHUS B PA3IMYHBIX opMax

B pa3IUYHBIX (hopMax

OK 1-6

— JlaBaTh OLIEHKY 1OCTOBEpPHOCTH | — JlaeT OLEeHKY JOCTOBEPHOCTHU IToaroroBka
XUMUYECKOW nH(pOopMaIuu, XUMUYECKON MH(OpMAITUH, TOCTYIAOIICH COOOIIIEHUH TIO
MIOCTYIAOIIEH U3 Pa3HbIX U3 pa3HbIX UICTOYHUKOB Temam 2.3, 2.4
HMCTOYHHKOB

OK 1-6

3namo:

— 3aKoHBI COXpaHECHUSA Macchl | — 3HAET 3aKOHBI COXPAHEHMS MACCHI BEWIECTB | Y CTHBIN OMPOC
BCIIECTB M IMOCTOSIHCTBA COCTaBa | U MOCTOSHCTBA COCTaBa BemiecTB. [IpuuuHHO- o teme 1.2
BCLICCTB. HpPI‘-IHHHO-CJ'ICI[CTBCHHOfI CHC,I[CTBGHHOfI CBA3U MCXKAY COACPKaHUCM

CBiA3M MEXKAY COACP)KAHHMEM OTHUX | OTUX 3aKOHOB MW HAIMCAHUEM XHUMHUYCCKHUX

3aKOHOB W HAIlMCAaHMEM XHUMHYECKUX | opmyn 51 ypaBHEHUH. YcraHoBka

(bOpMyJ'I n ypaBHCHI/If/’I. VcranoBka 3BOJIIOLIPIOHHOI>’I CYIIHOCTH MCHﬂeHCeBCKOﬁ nu

3BOJIIOIIMOHHOMN CYIITHOCTH | COBPEMEHHOM (hopMyITHPOBOK

MEHJIEJIEEBCKOM U COBpeMEHHOW | mepuoaudeckoro 3akona [[. . MeHieneena.

(hopMyIHPOBOK [IEPUOIUYECKOTO

3akoHa J[. 1. MenneneeBa

OK 1-6

— 3aBHCHMOCTH cBoiicTB | — OOBsicHSIET 3aBHCHMOCTD CBOICTB 3amura
XMMHMYECKHX BEIIECTB OT CTPOCHUS | XUMHUYECKUX BELIECTB OT CTPOECHUS aTOMOB na60paTopHoi/'1pa
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aTOMOB 06p8.3y}OH.[I/IX X XUMHYCCKHUX
OJICMCHTOB

o6pa3y10u11/1x X XUMHUYCCKHX 3JICMCHTOB.

0ots! o Teme 1.3

OK 1-6

— OCHOBHbBIE TOJIO)KEHHsSI TEOPHH | — 3HAeT OCHOBHBIC TOJIOXKEHUST Teopuu | TecT mo teme 1.5
SIEKTPOJIMTUIECKON JUCCONMANUN M | DJICKTPOIUTHIECKON JIVICCOITHAITIH u

XapaKTepUCTUKA B CBETE ITOM TEOPUM | XapaKTEpUCTHKA B CBETE ITOM TEOPUM CBOMCTB

CBOICTB OCHOBHBIX KJIACCOB | OCHOBHBIX KJIACCOB HEOPraHUYECKUX

HEOPraHUYECKUX COEUHEHUM COEJIMHEHU.

OK 1-6

— OCHOBHBIE TOJIO)KEHHMSI TEOPHUH | — 3HACT OCHOBHBIE TIIOJIOXKEHUs TEOpHH | 1€CT MO pa3aerny
XUMHYECKOTO CTPOCHUS OPTaHUYSCKUX | XUMHYECKOTO CTpOCHHS OpPraHUYECKUX 1
COCJIMHEHUM M XapaKTepUCTUKA B | COEJUHEHUM M XapaKTepUCTHUKA B CBETE ATOM

CBETE ATOM TEOPUH CBOMCTB OCHOBHBIX | TEOPUHU CBOICTB OCHOBHBIX KJIACCOB

KJIACCOB OPTraHUYECKUX COCAMHECHUM OpPTaHMYECKUX COCTUHCHHIA.

OK 1-6

— HazBaHne m3y4eHHBIX BemiecTB Mo | — HaspiBaeT wW3y4yeHHBIE  BeIIecTBa IO 3amura
TPUBUATIBHON WM MEXIYHAPOAHON | TPUBUAIBHOU U MEKyHapOAHOU MPaKTUYECKUX U
HOMCHKJIATYPE M OTP@)KCHHE COCTAaBa | HOMCHKIATYPe M OTPAXKCHHE COCTaBa OSTHX |  aGOPATOPHBIX
S9TUX COEJMHEHWH C  TOMOINBIO | COEIMHEHWH C  TIOMONIBI0  XUMHYECKUX pabor
XUMUYECKUX (HOopMyI ¢dhopmy.

OK 1-6

— Krnaccuduxarms BEIIIECTB u | — Kriaccudurmpyer Bemecta u mporecchl ¢ | Y CTHBIM ONpocC
MIPOLIECCOB c TOYKH 3peHUs | TOYKH 3PCHUS OKUCIICHUSA-BOCCTAHOBIICHMUS. o0 TEMaM
OKHUCJICHUS-BOCCTAHOBIICHUS

OK 1-6

— Cobuonenue npaswn | — CoOmomaer mpaBuja skonoruuecku | MHCTpyKTax mo
9KOJIOTMYECKH TPAMOTHOTO TIOBEJEHUS | TPAMOTHOTO TIOBEJIEHHSI B OKpY KaroIlel cpeie. Tb

B OKpYXaroleil cpene

OK 1-6

— OneHky BausiHEA —XuMH4yeckoro | — OreHuBaeTr BITUSTHUC XUMHYECKOTO [ToaroroBka
3arps3HEHUs] OKPY)KAIOIIEH Cpelbl Ha | 3arpsA3HEHUS  OKpYXarolied  cpeAasl  Ha CcOo00LEeHn
OpraHW3M dYeJNOBeKa W JPYTHe JKUBBIE | OpraHW3M  4YeJIOBeKa U  JIPYyTHe  JKUBBIC

OpTraHU3MBbI OpTraHU3MBEI.

OK 1-6

— Cobmonenue npasui 6e3onacHoro | — CobmoaeHue TIPaBHII 6e3omacuoro | MHCTpyKTax 1o

obpareHus c TOPIOYNMH u
TOKCHYHBIMH BEIIIECTBAMH,
71a00PaTOPHBIM 000PYIOBAaHHEM

OK 1-6

o6pameH1/I;1 C TOprOYMMH W TOKCHUYHBIMH
B€IICCTBaAMH, J'Ia60paT0pHLIM O60py,I[OBaHI/IeM.

Tb

20
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