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1 OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCITATLIAHBI
OY /.08 XUMUA

1.1 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Huctummuaa OY/[.08 Xumus Bxoaut B obmeoOpa3oBatenbublii mukin [MIICC3 kak
obr1ast yueOHast TUCIUILIHHA (110 BRIOOPY M3 00s3aTEIBHBIX MMPEIMETHBIX 00J1aCTeH).

PaGouast mporpamma yueOHOW AUCHUIUIMHBI SBIISETCS YaCThIO MPOTPaAMMBbI TIOJTOTOBKU
CIIEIUATIUCTOB CcpeaHero 3BeHa mo crneruanbHocTH 21.02.01 Pa3paboTka W aKcITyatamus
HE(TSAHBIX U Ta30BBIX MECTOPOKICHUI

1.2 leab u mu1aHupyemMble pe3yabTAThl 0CBOEHHS TUCHUILIUHBI:

Copepxanrie y4eOHON MUCHUIUIMHBI «XHUMHs» OOYCIOBICHO OOIIEH HaIlelIeHHOCTHIO
oOpasoBaTenbHOr0 mporecca Ha (opMupoBaHue y oOOyJarONIUXCs yMEHUH W 3HAHUH,
HeoOXomuMbIx st kKadectBeHHOro ocBoeHus OIl CIIO Ha 06a3e OCHOBHOTO OOIIETo
00pa3zoBaHMs C TOJYYCHUEM CPEHETr0 001Iero 00pa3oBaHus.

B mpomecce wu3ydeHMs XuMHH Yy OOYYaIOIIMXCS pPa3BUBAIOTCSA IMO3HABATEIHHBIC
UHTEpEChl M  UHTEIUIEKTyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B  CAMOCTOATEIHLHOM
npuOOpeTeHUs] 3HAHWUN 1O XHMHU B COOTBETCTBUU C BO3HHUKAIOMIMMH JKU3HEHHBIMH
npoOiieMaMu, BOCHUTHIBAE€TCS OEpe’KHOE OTHOIICHUS K MPHUPOAE, MOHUMAHHUE 3/I0POBOTO
o0Opa3a >KU3HH, HEOOXOAMMOCTH TMPEAYNPEIKACHUS SBICHUIN, HAHOCSIIUX BPEI 3J0POBBIO H
okpyxaromeid cpeae. OHM OCBaMBAaIOT NPHEMBI I'PAaMOTHOTO, OE30MacCHOrO HCIOJIb30BAHUS
XUMHUYECKHX BEIIECTB M MaTepuanoB, MPUMEHSEMBIX B OBITY, CEIbCKOM XO3WCTBE W Ha
IIPOU3BO/JICTBE.

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

-popMupoBaHrue y OOy4YalOUIMXCS YMEHUS OICHUBATh 3HAYUMOCTh XHUMHUYECKOTO
3HAHUSA JUIS KaKJ0T0 YEeJIOBEKa;

-popmMupoBaHue y 00y4aroIUXCs EIO0CTHOTO MPECTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHUSI OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JEHCTBUTEIIBHOCTU: IMPUPOAHOW, COLMAIBHOM, KYJIbTYpPHOM,
TEXHUUYECKOH Cpefibl, — UCTOIb3Ysl ISl 3TOr0 XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYYarOIIMXCS YyMEHUW pa3nuyaTh (akThl W OLEHKH, CPABHHUBATH
OLICHOYHbIE BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpEeNIeNICHHOW CHUCTEeMOM LEHHOCTeH, (opMynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;

-puoOpeTeHre O0YJAIOMIMMHUCS OIBITa Pa3HOOOPa3HOW AEATEeTbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIIOUEBHIX HABBIKOB, MMEIOLIUX YHHUBEPCAJIbHOE 3HAYEHHUE IJIS Pa3IUYHbBIX
BUJIOB JIESATEIILHOCTH (HABBIKOB PEIICHUSI MPOOJeM, MPUHATHS PEIICHUH, MOUCKA, aHaIn3a |
o0paboTku  uMH(OpMalNMKM,  KOMMYHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEpPEHUH,
COTPYIHUYECTBA, OE30MACHOTO OOPAIEHNUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH).

OcBoeHue conepkaHus y4eOHOW AMCUUIIIMHBI «XUMHUSA», 00€CIIeYrBAET JOCTHKEHUE
CTYJIEHTaMH CIEAYIOUINX PE3yIbTaTOB:

JIUYHOCHIHBIX

— UYyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPHH M JOCTIDKCHHUSM OTEYECTBEHHOM
XUMHYECKON HayKH; XUMUYECKH TPaMOTHOE MOBe/IeHNE B PO(eCCUOHAIbHON 1eATEeIbHOCTH U
B OBITY IIPH OOpAIICHUH ¢ XUMHYECKUMHU BEUIECTBAMH, MaTEpHUaIaMH U MPOILIECCAMU;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHMsI W TOBBILICHUS KBaJU(PUKAUU B
n30paHHON MpodecCHOHANBHON NeATENbHOCTH U 00BEKTUBHOE OCO3HAHHME POJIM XUMUYECKUX
KOMIICTCHITUH B TOM;



— YMEHHUE UCTIOIb30BaTh JOCTHKCHHSI COBPEMEHHON XUMHUYECKONH HAYKH U XUMHYECKUX
TEXHOJIOTHI JIJIsl TOBBIIMIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOTO pa3BUTUS B BBIOpaHHOMN
npohecCHOHALHON IS TEIILHOCTH;

MemanpeomemHuix:

— HCIIOJIb30BAHHME PA3JMYHBIX BHJIOB TO3HABATEIHHOW NEATEIHHOCTH M OCHOBHBIX
MHTEJJIEKTYaJbHBIX Olepanuii (MOCTaHOBKU 3a7aud, (OpMYJIUpPOBAaHUS TUIIOTE3, aHaIU3a U
CUHTE3a, CPaBHEHHS, OOOOIICHUS, CHUCTEMATH3aIlUU, BBISBICHUS MPUIMHHO-CIICCTBEHHBIX
CBsI3€, MOKCKa aHaJIoroB, (JOPMYJIUPOBAHMS BBIBOJIOB) AJIS PEHICHMs] MOCTAaBICHHOW 3ajauu,
MPUMEHEHUEOCHOBHBIX METOJIOB TO3HAHUS (HAONIONCHUS, HAYYHOTO SKCIEPUMEHTA) IS
U3YYEHHUS Pa3IMYHbIX CTOPOH XMMHYECKHX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIMMOCTh CTAJIKUBAThCA B IPOecCHOHATIBLHOM cdepe;

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

npeomemmuuix:

— c(hOpPMHUPOBAHHOCTHh TPEACTABICHHH O MECTe XHMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MUpPA; NOHUMaHWE POJIM XUMHUHU B (OPMUPOBAHUU KPYrozopa M (HYHKIHOHATBLHOM
rPaMOTHOCTH Y€JIOBEKa JIJIsl PeLICHUS MPAaKTUYECKUX 3a/1a4;

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

— BIIaJICHHEC OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHWS, WCIOJb3yeMbIMH B XUMUH:
HaOJIIOZICHUEM, OMTMCAHUEM, N3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00pabaThiBaTh, OOBACHITH
pE3yNbTaThl MIPOBEICHHBIX OMBITOB M JIENATh BHIBOJIBI, TOTOBHOCTh M CIIOCOOHOCTh IPUMEHSTH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

— chopMHpPOBAaHHOCT, yMEHHSI J1aBaTh KOJWUYECTBEHHBIC OIEHKH U IPOU3BOJIUTH
pacyeTsl 10 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

— BJAJICHUE TMPaBUJIAMH TEXHHKH O€30MacHOCTH IPHU HCIOIH30BAHUH XHUMHUYECKUX
BEIIIECTB;

— c(hopMHPOBAHHOCTh COOCTBEHHOW TMO3UIMKM TIO OTHOLICHHIO K XHUMHYECKOMN
uH(pOopMalnK, MOJy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B pe3ynbrate 0cBOSHUS NUCHUTUTHHBI 00 yJaIONTUIICS TOJDKEH:
yMeTh:

— JlaBaThb ONPEICICHWE W OINEePUPOBATH CICAYIONIMMH XHUMHYECKUMHU TMOHSATHUSIMU:
BEIIECTBO, XUMUYECKHI1 AJIIEMEHT, aTOM, MOJIEKYyJIa, OTHOCUTEIbHbIE aTOMHAsI U MOJIEKYJISIpHAS
MacChl, HWOH, aJUIOTPOIHUs, HW30TOMbBI, XWUMHYECKash CBs3b, DIEKTPOOTPUIIATEIHHOCTS,
BaJICHTHOCTh, CTENEHb OKUCIICHUS, MOJIb, MOJIIpPHAsl Macca, MOJIAPHBIA 00BEM ra3z000pa3HbIX
BEIIIECTB, BEUIECTBA MOJICKYJISPHOTO U HEMOJIEKYISIPHOTO CTPOSHUS, PACTBOPHI, DJIEKTPOIUT H
HERJIEKTPOJIUT, IEKTPOIUTHYECKAs! TUCCOLMALINS, OKUCINUTENb U BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTaHOBJICHHE, TEIJIOBOH 3(PQPEKT peakiuu, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTajus,
XUMHYECKOE paBHOBECHE, VIJIEPOJAHBIN cKeneT, (yHKUMOHalbHAs TpyIa, H30Mepus,
TOMOJIOTHS;

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

— OOBACHATH (PU3NYECKUN CMBICT CUMBOJIMKHU MEPHUOJUYECKON TaOIMIIBI XUMHUECKUX
anementoB [I. W. MenneneeBa (HOMEpPOB OJJIEMEHTa, IEpPUOJA, TPYIIbI) M YCTaHOBKA
MPUYUHHO-CJIEICTBEHHOM CBSI3U MEX]y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH H3MEHEHHS
CBOCTB JIEMEHTOB U O0OPa30BaHHBIX UMHU BEUIECTB B MEPUOJIAX U IPYIIIAX;



— J1aBaTh XapaKTEPUCTUKY BAXKHEUIIMX TUIIOB XMMUYECKUX CBS3EH U OTHOCUTEIHHOCTH
stoi Tunonoruv. OOBSACHATH 3aBHUCHUMOCTH CBOICTB BEHIECTB OT HMX COCTaBa M CTPOCHHS
KPUCTAJUTMYECKUX PELIETOK;

— HCIIOJIb30BaTh B Y4eOHOM U MpodecCHOHATBHON JEeATENbHOCTH XHUMHUYECKUX
TEPMUHOB U CUMBOJIUKY;

— OOBACHATH CYHUIHOCTh XMMMYECKUX IpoueccoB. KiaccubunupoBars XuMuyeckue
peaKIuu Mo pa3uyHbIM MPU3HAKAM: YUCIY U COCTABY MPOAYKTOB U PEAreHTOB, TEIJIOBOMY
s dexty, HanmpaBieHHto, (aze, HATMYHMIO KaTalu3aTopa, W3MEHEHHUIO CTEIICHEW OKHCIICHHS
DJIEMEHTOB, OOpAa3YIOUINX BEIIECTBA. Y CTAHABIMBATh MPU3HAKK OOIIETO W PA3IUYHOTO B
TUMOJIOTUHU PEAKIUH SISl HEOPTaHUYECKOW U OPTaHUYECKOM XUMUU;

— COCTaBIIAITh YpPaBHEHHUS PEAKIHM C TOMOIIBI0 METOAA JJIEKTPOHHOro OalaHca.
OOBSICHATh 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOM pEAKIUU U TIOJOKEHUS XUMHUYECKOTO
PaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

— BBINOJHATh  XMUMHYECKMH  OKCHEPUMEHT IO  PAaclO3HAaBAaHUIO  Ba)KHEHIINX
HEOPTraHUYECKUX U OPraHUYECKUX BEIECTB, MOJTYYECHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K M3YYEHHBIM KJlaccaM COeIMHEHU;

— BBINOJHATh XUMHUYECKUNA HKCIEPUMEHT B IIOJHOM COOTBETCTBHUU C IPaBHIIAMU
6e3onacHoctu. HabOmronath, GukcHpoBaTh W J1aBaTh OINKUCAHHE PE3YJIbTATOB IPOBEICHHOTO
HKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM PEaKIIHii;

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

— OMpeAeNsITh BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPAIICHUI B pPa3IMYHbIX
YCIIOBUSX;

— TOTOBUTH PACTBOPHI 33/IaHHOI KOHIICHTPAIIMH B OBITY U Ha TIPOU3BO/ICTBE;

— CaMOCTOSITEIbHO HAXOAWTh XUMHYECKYI0 HH(OPMALMIO C HCHOJIb30BaHUEM
Pa3IUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJSPHBIX W3IaHUN, KOMIBIOTEPHBIX 0a3 HTaHHBIX,
pecypcoB UHTEpHeTA);

— HCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHH /Il 00pabOTKHU U Iepeaud XUMHIeCKOH
nH(pOpMaIUY 1 ee IPEICTABIICHHS B Pa3IMYHBIX (opMax;

— JaBaThb OIIEHKY JIOCTOBEPHOCTHM XHUMHUYECKOW HWH(MOpMALUU, TOCTYMAOMEeNd u3
Pa3HbBIX HCTOYHUKOB.
3HATD:

— 3aKOHBI COXPAHEHMsSI MACChl BEIIECTB U MOCTOSHCTBA COCTaBa BellecTB. [IpuunHHO-
CJIEICTBEHHYIO CBSI3U MEXAY COJIEPKaHUEM ITHX 3aKOHOB U HATMCAHHEM XUMHUYECKUX (popmyI
W YpaBHEHUW. YCTAHOBKAa H3BOJIIOLIMOHHON CYIIHOCTH MEHIEICEBCKOW M COBPEMEHHOM
dbopMynupoBok nepuogudeckoro 3akona /. . Menneneesa,

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

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

— OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPrAaHUYECKUX COCAMHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX KJIAaCCOB OPTAHMYECKUX COETUHEHUN;

— Ha3BaHME M3Y4YCHHBIX BEIIECTB MO TPUBHAIBHON WM  MEXIyHApOJHOMN
HOMEHKJIATYpe U OTPAKEHUE COCTaBa ITHX COCTUHEHUH C MMOMOIIBI0 XUMHUYECKUX (POPMYI;

— KJ1accu(UKalus BEIEeCTB U MPOIECCOB C TOUKU 3PEHUSI OKUCIICHHUS-BOCCTAHOBIICHUS;

— COOII0IeHUE MPABUIT SKOJOTUIECKH TPAMOTHOTO MTOBEICHHUS B OKPYKaIOIIEH cpejie;

— OILICHKY BJIMSHUS XMMHYECKOTO 3arps3HEHMs] OKpYy)Kalolled cpeibl Ha OpraHu3M
YEJIOBEKa U APYTHe KUBbIE OPTaHU3MBI,
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— coOmofieHue TpaBui 0€30MacHOro OOpalieHuss ¢ TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.



2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl 112

B TOM YHCIIE:

TEOPETHUECKOE 00yUeHne 86
IIPAKTUYECKHUE 3aHATH 16
J1a00paTOPHBIE 3aHITHS 10

IIpomeskyTouHast aTTecTalus 8 hopme sx3amena 6o 2 cemecmpe




2.2 TemaTn4yeckni IiaH u coaepxkanue yueoHou qnucuunanabl OY .08 Xumus

HaumeHoBaHHe pa3ieioB H O0Bem
Tem Coaep:xanue yueOHOro MaTepuasa u (OpMbl OPraHU3aLMU AeATEJILHOCTH 00yYaIoLUXCs 4aCOB
1 2 3
Pa3gen 1. O0miasi 1 HeopraHuyeckas XuMHsA 66
Tema 1.1 Copep:xanue y4eO0HOro MaTepuaJa
OCHOBHBIC OHATHS ¥ 3AKOHbI 1 | BBeaenue. HayuHble METO/BI IO3HAHNUS BEIIECTB U XUMUYECKHUX SIBICHUH. POJIb 9KCTIEpUMEHTA U TEOPHUH B XHMHUH.
XUMUH MogenupoBaHne XMMHUYECKHX MTPOIECCOB. 3HAUeHHE XUMHH TIpu ocBoeHnH npodeccuii CI1O n cnermansHocTeit CITO
TEXHUUYECKOTO TIPOodUIIsi MpoPecCHOHATBHOTO 00pa3oBaHuUs.
2 | OcHoBHbIE MOHATHSI XUMUH. BemectBo. Atom. Mosekyia. XuMudeckuii 3ieMeHT. AutoTpornusi. [IpoCcThie U CIIOKHBIC 4
BeriecTBa. KauecTBeHHBIH M KONMYECTBEHHBII COCTAB BEIIECTB. XUMHUUECKUE 3HAKH U PopMynbl. OTHOCHTEIBHBIE aTOMHAs
1 MoJeKymsapHas maccel. KonngecTBo BemecTna.
3 | OcHoBHbIE 3aK0HBI XUMUH. CTeXHOMETPHsI. 3aKOH COXPAaHEHHUS] MACChI BEIIECTB. 3aKOH MMOCTOSIHCTBA COCTaBa BEILIECTB
MOJICKYJISIPHOM CTPYKTYPBL. 3aKOH ABOTaJipo U CJICACTBHUS U3 HETO.
4 | Mpakrndyeckoe 3ansaTue Nel Perrenue 3anad o TemMe «OCHOBHBIC IOHSATHSI U 3AKOHBI XUMUI) 2
Conep:xanue yueOHOro MaTepuaja
Tema 1.2 = =
Tepromraeckyii 3aK0H u 1 IMepuoanyecknii 3axon JI. U. MenneneeBa. Otkpoitue . . MenneneeBsiM [lepuoauueckoro 3akona. [lepuoanyeckuit
Tepromraeckas crcTeMa 3akoH B popmymuposke [1. 1. Menneneesa. [lepuonndeckas Ta6JH/IE_Ia XUMHUYECKHX DJIEMEHTOB — rpaduueckoe
MIICCKIX oToOpakeHre epHONIECcKOro 3aKkoHa. CTPYKTypa MepHoANIecKOil TaOIHUIIBl: TepHoAbl (Mable U OOJBIINE), TPYIIIHI
anemenToB . . MenzaeneeBa u (rnapHas u nobonas). — —
cTpoeHHe aToma 2 | Crpoenue atoma u Ilepunoanueckuii 3axon JI. U. MenneieeBa. AToM — ClioxHast yacTuia. S1apo (IpOTOHBI 1 HEWTPOHBI) .
1 2JIeKTpOHHAs 000s109Ka. M30Tombl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIBIX Mepruo10B. OCOOCHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJBIIHNX MEPHUOIOB (TIEPEXOAHBIX 3NIeMeHTOB). [ToHsATHE 00
opouraisx. s-, p- u d-opouTanu. DIEKTPOHHBIC KOH(PUTYpAIIMK aTOMOB XUMUYECKUX 1eMeHTOB. COBpeMeHHast
dhopmynuposka [lepronuueckoro 3akona. 3HaueHue [lepuoquueckoro 3akoHa u [IepruoIuuecKoi CHCTEMBI XUMUYECKHUX
anemenToB /. 1. MeHneneeBa i pa3BUTHS HAYKU M MOHUMAHKS XUMUICCKON KapTUHBI MHpA.
3 | IlpakTnyeckoe 3anaTHE Ne 2, MoeMpoBaHue MOCTPOCHHUs [IepruogrndecKoi Ta0MHIBI XMMAYECKHUX SJIEMEHTOB 1
Tema 1.3 Copep:xanue y4eO0HOro MaTepuaJa
Crpoenue BemecTsa 1 | Uonnas xumuueckas cBa3b. Katnonsl, nx 00pa3oBaHie U3 aTOMOB B Pe3yJIbTaTe MPOIecca OKUCICHNA. AHHOHBI, UX
o0pa3oBaHNe U3 aTOMOB B PE3yJIbTaTe MpoIiecca BOCCTAHOBICHUS. VIOHHAsS CBSI3b KaK CBSI3b MEKAY KATHOHAMH M aHHOHAMH 6

3a CHUCT DJICKTPOCTATUYCCKOI'O IPUTAKCHUS. K.HaCCI/I(l)I/IKaIII/Iﬂ HOHOB: 10 COCTaBy, 3HAKY 3apsa, HAJIUIUIO FPIL[paTHOﬁ
o6osouku. Monnsie KPUCTAJITIMYCCKUC PCIICTKHU. CBolicTBa BCIICCTB C HMOHHBIM THUIIOM KpHCTaﬂHH‘lCCKOﬁ PCUICTKU.




KoBaneHTHasi XHMHU4YecKas CBA3b. MexaHN3M 00pa30BaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIN M JOHOPHO-aKICIITOPHBIN).
DNeKTpoOoTpULaTENbHOCTD. KoBalleHTHBIE MOJIsipHast ¥ HemoJisipHasi cBsizu. KpaTHOCTh KOBaJeHTHOH cBsI3U. MoJeKyIsapHbIe U
aTOMHBIE KpHUCTAJUTMYEeCcKHe penteTku. CBOMCTBA BEMECTB C MOJEKYIAPHBIMHU U aTOMHBIMH KPHUCTAJUTMYECKAMH PEIIETKAMH.

3 | Meranauyeckasi cBsi3b. MeTanindyeckas KpUCTAUIMYECKAs! PEIIeTKa U METAUIMYECKasi XMMUYecKas CBsi3b. Duzndeckue
CBOICTBAa METAJUIOB.
4 | ArperaTHble COCTOSIHUSA BellleCTB M BOAOPOIHAs CBA3b. TBepaoe, KUIKOE U ra3000pa3HOe COCTOSHUS BemecTB. [lepexon
BEIIECTBA U3 OJTHOTO arperaTHOTO COCTOSHUS B Apyroe. BomopoaHas cBs3b.
5 | Yncrsle BemecTBa u cMecu. [lorsaTre o cmecn BemecTB. ['oMoreHHsIe U reTeporennsie cMecu. CoctaB cMecei: 00beMHas 1
MaccoBasi 10JIM KOMIOHEHTOB CMECH, MacCOBas OIS IPUMECEH.
6 | JlucnepcHblie cucTeMbl. [ToHsaTHE 0 qUCTIEpCHOM cucTeMe. [ucnepcHas Gas3a u aucnepcronHas cpena. Kinaccnbukarus
IUCTIEPCHBIX cucTeM. [IoHATHE 0 KOJUTOUIHBIX CHCTEMaXx.
7 | JlabopaTopHasi pa6oTa Nel CBolicTBa AUCTIEPCHBIX CHCTEM.
Tema 1.4 Copep:xanue y4eO0HOro MaTepuaJa
Boga. PactBopsl.
D IeKTPOHTHIECKAS 1 Boaa. PacrBopbl. PacrBopenue. Bona kak pacTBOpUTEINb. PaCTBOpI/IMOVCTL BenecTB. HackhlleHHbIe, HEHACBIIICHHEIE,
CCOLHALLIS TIEPECHIIIIEHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH T'a30B, )KUIKOCTEH W TBEPABIX BEIIECTB OT PA3IMIHBIX (PaKTOPOB.
MaccoBasi 10JIsl paCTBOPSHHOTO BEIIECTBa.
2 | DueKTpoauTHYECKAs] THCCOMUALMS. DICKTPOIUTHI U HEAIEKTPOIHUTHL. DIIEKTPOJIUTHYECKAs Aucconnanus. MexaHn3Mbl
3IEKTPOIUTUIECKON TUCCOIMALINH I BEIIECTB C Pa3INYHBIMH THITAMU XUMHYECKON CBSI3U. [ MIpaTupoBaHHEIC U HE
THIpaTHpOBaHHBIE HOHBL. CTENEeHb AIEKTPOINTHYECKON aucconnanuy. CribHBIE U cia0bie eKTponuTsl. OCHOBHEIE
TIOJIOKEHHUS TEOPUH ICKTPOIUTHICCKOHN mucconuanui. KHCIoTe, OCHOBaHUS M COJH KaK IEKTPOJIHTHL
3 | OpakTuueckoe 3ansiTue Ne 3 Pemenne 3aga4 o teme «PacTBopbi»
Tema 1.5 Copep:xxanue y4eOHOro MaTepuaJa
Knaccndukarms 1 | Kaciaorsl w0 ux cBoiicTBa. KUCIIOTHI KaK 3JICKTPOJIUTHI, UX KIACCH(UKALUS MO PAa3IMYHBIM NpPU3HAKAM. XHUMHUYCCKUE
HEOPTaHMYECKUX COCAMHEHUH 1 CBOMCTBA KHCIIOT B CBETE TECOPHHU AIEKTPOIUTHICCKOH nuccormanni. OcoOeHHOCTH B3aMMOACHCTBHUS KOHIICHTPHUPOBAHHOM
HUX CBOMCTBa CEpHOH M a30THOM KUCIIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI MTOJTYISHHUS KHCIIOT.
2 | OcHoBaHus U uX cBoiicTBa. OCHOBAHUS KaK 3JIEKTPOJHUTHI, UX KIAacCH(UKALNS [0 PA3IMUHBIM NPU3HAKaM. XHUMHUUECKHE
CBOWCTBA OCHOBAHUH B CBETE TEOPHUH AJIEKTPOIUTUUECKON Tucconmanun. Paznoxkenne HepacCTBOPUMBIX B BOJIE OCHOBaHUH.
OcHOBHBIE CTIOCOOBI TIOTYYEHHUS] OCHOBAHHH.
3 | Couau u ux cpoiictBa. Cosn Kak 351eKTpostuThl. COJd CpeaHre, KUCIbIE 1 OCHOBHBIC. XMMUYECKHAE CBOMCTBA COJICH B CBETE
TEOPHH DIIEKTPOJIUTHUECKOH auccoranyi. CriocoObl ofydeHus coei. [ maponu3 comnei.
4 | Okceuanl U ux cBoiicTBa. CoseoOpasyromue ¥ HecoyieoOpasyromme okcuasl. OCHOBHBIE, aM(OTEpHbIE W KHCIOTHBIE
OKCH[BI. 3aBHCHMOCTh XapaKTepa OKCHIA OT CTEIICHH OKWCICHHS 00pa3yomlero ero MeTajula. XHUMHYECKHE CBOHCTBA
okcu0B. [TonydyeHue okcumoB.
5 | IlpakTudeckoe 3anaTue Ne 4 CocTaBlieHUEC MOJICKYJISIPHBIX, MOJTHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHUN
6 | JladopaTropHasi padora Ne 2 VccieqoBaHHe CBOMCTB KUCIIOT, COJICH M OCHOBAHHIA
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Tema 1.6

Coaep:xanue yueOHOro MaTepuaja

XUMHYECKUE PEAKIITI 1 | Knaccupukanusi XHMHYECKUX peakmmii. Peakiyy coequHEHUs, Pa3IoKCHUs, 3aMelleHus, ooMeHa. Katanmutimueckue
peakiu. OOpaTUMble W HEOOpaTUMBIC pPEAaKIUU. ['OMOTGHHBICE M TCTEPOrCHHBIC PEAKIUH. ODK30TCPMHUYCCKUEC U
SHAOTepMIYECKHUe peaknnu. TemmoBoit 3¢ dext xumudecknx peaknuid. TepMoxuMuaeckne ypaBHEHHUS. 4
2 | OKHCINTENBLHO-BOCCTAHOBHUTENIbHBIE peaknun. Ctenensb okucienns. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHoBHUTENb 1
OKHCIICHHE. MeTo/] 3JIeKTPOHHOTO OajlaHca sl COCTAaBICHNS YPAaBHEHNH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
3 | Cxopoctb XUuMHYeCKHX peakuuii. [IoHsITHE 0 CKOPOCTH XUMHUYECKHUX PEAKIHNA. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX
PeaKIHii OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIBI PCATHPYIONINX BEIIECTB, UX KOHIICHTPAIIUH, TEMIICPATYPHI, IOBEPXHOCTH
CONPUKOCHOBEHHUSI U UCIIOJb30BaHUS KaTaIU3aTOPOB. 4
4 | O0paTUMOCTh XHMHYECKHX peaknuii. OOpaTHMbIC U HEOOpPATUMBIC PEaKIIUH. XUMHYCCKOE PABHOBECUE U CIIOCOOBI €r0
CMEIICHHUS.
5 | IlpakTndeckoe 3anarue Ne 5 V3ydyeHue (akTopoB, BIUSIOMIAX HA CKOPOCTh XUMHUYCCKON PEaKIIK 2
Tema 1.7 Copep:xanue y4eO0HOr0 MaTepuaJa
MeTasiel 1 HeMETaILIbI 1 | Metamabl. OCOOCHHOCTH CTPOCHHUS aTOMOB H KpUCTAIUIOB. du3nyeckue cBoiicTBa MeTa/uioB. Kitaccudukaiys MeTaJjioB 1Mo
pa3IMYHBIM TPU3HAKaM. XUMHUYCCKUEC CBOWCTBA METAJUIOB. DJICKTPOXUMHUYCCKUN PsIi HANPsOHKCHHNA MeTayuioB. OOmue
CHOCOOBI TIOJTYYCHUS] METAJLJIOB. 8
2 | Hemeramabl. OCOOCHHOCTH CTPOCHHSI aTOMOB. HeMeTauibl — MpoCThIe BEIIECTBA. 3aBUCUMOCTh CBOMCTB TraJIOTCHOB OT MX
MOJIO’KEHHUS B Nepuoauueckoi cucrteme. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHbBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX
TIOJIOKEHHUS B PAAY dIEKTPOOTPUIIATEIHHOCTH.
3 | JladopaTtopHasi padora Ne 3 IToiryueHue, coOMpaHue U paclio3HaBaHUE Ta30B. 1
4 | TIpakTu4yeckoe 3ansitue Ne 6 Pemenue sKkcriepuMeHTAIBHBIX 33129 2
Pasznen 2 Opranuyeckasi XuMust 46
Tema 2.1 Copep:xanue y4eO0HOro MaTepuaJa
OCHOBHBIE TTOHSTHS 1 | Ipenmer opranmveckoid xuMuu. [IpupojaHbIe, UCKYCCTBCHHBIC M CHHTCTUYCCKHE OpraHMYeckue BemiectBa. CpaBHEHHE
OpPraHUYECKOM XHUMHHU U TCOPHSI OpPTraHUYECKUX BEIIECTB C HCOPTAHUUCCKUMH.
CTPOCHHUS OPTaHUIECKUX BanentHocTh. XUMUUECKOE CTPOEHUE KaK MOPSJOK COEAMHEHUS aTOMOB B MOJIEKYJIbI IO BaJICHTHOCTH.
COEIMHEHU I
2 | Teopusi cTpoeHUsI opraHudeckux coequHeHuii A. M. ByriepoBa. OCHOBHBIC TIOJI0KEHHUS TCOPUU XUMHICCKOTO
ctpoerus. M3omepus u n3oMeprl. XUMHUYEeCKHe GOPMYITBI B MOJICITH MOJIEKYII B OPTaHUYECKOW XMMUH. 9
3 | Knaccupukauus opranmueckux BemlectB. Kiaccupukaius BelecTB MO CTPOSHHIO YIVIEPOJHOTO CKElNeTa U HATUYHUIO
(yHKIMOHATBHBIX TpymIl. ['oMosnorn u romonorus. Hagana somernxatypst [UPAC.
4 | Knaccupukanusi peakumii B opraHmyeckoil xumMuu. Peakiuu mnpucoequHeHHs (THAPUPOBAHMSA, TaJOTCHUPOBAHUS,
THIIPOTaJIOTCHUPOBAHIS, THAPATAIiK). Peaknnu oTimeruieHus (IeTHAPHUPOBAHNUS, IETUAPOTAIOTEHUPOBAHNS, IETHAPATAIINN).
Peaknuu 3amenienus. Peakuuu u3oMepu3aium.
5 | IlpakTudeckoe 3anaTue Ne 7 3roToBieHue Moieeld MOJICKYJI OPraHUYECKHUX BEIICCTB. 1
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Tema 2.2
VYTr1eBoaopoIbl M UX MPUPOIHBIE
HCTOYHUKH

Coaep:xanue yueOHOro MaTepuaja

1

Auaxanbl. Homenkaarypa IUPAC. Ankasbel: TOMONOTHYECKHH Psii, U30MEpHs U HOMEHKJIATypa alKaHOB. XHMHUYECKHE
CBOMCTBA aJKaHOB (MeTaHa, ITaHa): TOPEHHE, 3aMEICHUE, Pa3JIoKeHUe, IeTuipupoBanue. [IpuMeHeHne ajaKkaHoB Ha OCHOBE
CBOWCTB.

AJIKeHBI. DTHIIEH, €T0 MoTydeHre (IeTHAPUPOBAHUEM dTaHa, JeNOJUMepU3aiel MoJudTHIIeHa). [ oMoornaeckuit psi,
H30Mepusi, HOMEHKJIATypa aIkeHOB. XMMHYECKIE CBOMCTBA 3THJICHA: TOPEHHE, KAUeCTBEHHBIE peaknuH (00eCcIiBeUHBaHIE
OpOMHO¥ BOJIBI M pacTBOpA MEpMaHTaHaTa KaJlus), THAPATAIN, ToIuMepr3anys. [[puMeHenne STiiIeHa Ha OCHOBE CBOMCTB.

JueHbl 1 kayuyku. [IoHsATHE O IMEHAX KaK YTIEBOJOPOAAX C IBYMS IBOWHBIMH CBSI3sIMU. CONPSIKCHHBIC TUCHBI.
Xumundeckue cBolicTBa Oyraauena-1,3 u u3onpena: odecrpeyrBaHie OPOMHOM BOJbI M OJIMMEPH3ALUS B KAyUyKH.
HatypanbHblil U cUHTEeTHUECKUE KayuyKu. Pe3uHa.

AJIKMHBI. AIICTI/IJ'IGH. XUMHUYECKUE CBOMCTBA alleTUJICHA: TOpCHUC, 06€CHBC‘II/IB3HI/IC 6p0MHOﬁ BOJHbI, HpI/ICOCHI/IHCHI/Iﬁ
XJIOPOBOAOPOJa U ruiparanus. HpI/IMeHCHI/Ie alcTujICHa Ha OCHOBEC CBOICTB. MexKIIaccoBast n30Mepus C aJIKaJUCHAMU.

ApoMaTuuecKkue yriaeBoaopoasl. bensosn. Xumuueckue cBoiicTBa OeH30/1a: TOPEHHE, PEaKLIUK 3aMEICHUS
(ramoreHupoBanue, HUTpoBaHue). [[puMeHeHne OeH301a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHUKH YIJI€BOAOPOAOB. [IpupoaHbIii ra3: cocTaB, IPUMCHCHHE B KadyecTBe ToruinBa. HedTs.
CocraB n riepepaboTtka HedTH. [Teperonka HedTr. HeprenpomykTsr.

IIpakTuyeckoe 3ansaTre Ne§O3HaKOMIIEHHE ¢ KOJUIEKIHEH 00pa3ioB HE(TH U MPOTYKTOB ee nepepadoTku. O3HaKOMIICHHUE
C KOJUICKIIUCH Kay4yKOB U 00pa3aMu H3JICIUH U3 PE3UHBI.

IIpakTuueckoe 3ansiTue Ne9lIpupoaHble HCTOUHUKY YTIIIEBOJOPOJIOB.

Tema 2.3
Kucnopoaconepxkanue
OpPraHUYECKUE COCUHCHHUS

Coaep:xanue yueOHOro MaTepuaJja

CHI/IprI. HonyquI/Ie 9TaHOJIa 6p0)KGHI/IeM TJIFOKO3BI U FI/I,HpaTaIlPIeﬁ OTHJICHA. FI/I,HpOKCI/IJ'ILHaSI rpymnra Kak
q)yHKIlI/IOHaJILHaﬂ. Ilonstre o npeACIbHbIX OTHOATOMHBIX CIIUPTAaXx. XuMHYECKHE CBOMCTBA STAHOJIA: BSaHMOHCﬁCTBHe C
HaTpUuem, o6pa3OBaH1/1e MPOCTHIX U CIIOKHBIX 3(1)I/Ip0B, OKHCJICHHC B aJIbACTU. HpI/IMeHeHI/Ie 3TaHOJIa HA OCHOBE CBOMCTB.
AJ'IKOI‘OJ'IPI?,M, €Tro NOoCJICACTBUSA I OpraHrn3Ma 4€JI0BE€Ka U MPCAYIPEIKIACHHUC.

FHI/IHepI/IH KakK mpeACTaBUTCIIb MHOT'OATOMHBIX CIIUPTOB. KauectBennas peaKkurdg Ha MHOT'OATOMHBIC CITUPTHI. HpI/IMCHCHI/Ie
TJIMICpUHA.

®enoapl. Du3nyecKue U XUMUYCCKUE CBOICTBA (heHONIA. B3anMHOe BIMsIHIE aTOMOB B MOJIEKYJie (peHOJIA: B3aUMOACUCTBUEC
C THAPOKCHJIOM HATPHsI M a30THOM KucIoToH. [IpumeHeHne gerona Ha OCHOBE CBOWCTB.

Aabaerugbl. [Torstue 06 anpaernnax. Anpaeruaaas rpynna Kak GpyHKuoHansHas. @opMabIeru 1 ero CBOHCTBa:
OKHCJICHHE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIINH criupT. Ilomydenue ainpaernaon
OKHCJICHHEM COOTBETCTBYIOMHX crupToB. [IpuMeHeHne ¢opmanbaernia Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kucaothl. [Torstre o kapOOHOBBIX KucaoTax. KapOokcuiibHas Tpymima Kak GyHKITHOHATbHAS.
T'oMoorudeckuii psi mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHne kapOOHOBBIX KHCIOT OKACICHHEM
aNbJeTHI0B. X UMHUUECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE CBOWCTBA ¢ MIHEPAIHHBIMHI KHCIOTAMH U PEaKITHs
stepudukaiyy. [[puMeHeHne YKCYyCHOM KUCIOTHI Ha OCHOBE CBOWCTB. BhICIINE XUPHBIC KUCIIOTHI HAa IpUMeEpe
MAJTEMUATHHOBOW U CTCAPUHOBOIA.
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Caoxusble 3¢pups! u skupbl. [loydenue cinoxHbIx 3¢upoB peakiue srepudukanuu. CroxHsle 3(QUpPHI B IPUPOE, UX
3HaveHue. [IpumMeHeHne cIoXHbBIX 3(UPOB HA OCHOBE CBOWCTB.

JKupsr kak cinoxabie 3¢upsl. Kinaccnpukaryst )XupoB. XUMHYECKHE CBOMCTBA JKUPOB: THAPOIN3 U THAPUPOBAHHIE KHUIKAX 2
>kupoB. [IpumMeHeHne KUpOB HA OCHOBE CBOMCTB. MblLia.
6 | YruaeBoabl. YIIeBOIbI, HX KIIACCH(HUKALNA: MOHOCAXapHU bl (TI0K03a, (PYKTO3a), IUcCaxapubl (Caxapo3a) v MOJUCaXapU/IbI
(kKpaxman u 1eniroo3a). [Jroko3a — BEIECTBO ¢ JBOWCTBCHHON (DYHKIMEH — ajbJeTHJOCITUPT. XUMHUUCCKUE CBOMCTBA
TITIOKO3BI: OKHCIIEHHUE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, criupToBoe Opoxenue. [IpuMeHeHne TIroK035I Ha 2
OCHOBE CBOMCTB. 3HaUEHHE YIIIEBOIOB B JKUBOW NPUPOJE U KU3HU yesoBeka. [IoHATHE 0 peakIisIxX MOMHKOHICHCAIHN 1
THIIPOJIM3a Ha MIPUMEPE B3aMMOIPEBPAIICHUH: TITFOK03a <> TIOJIHCaXapHI.
7 | JlabopaTopHas pa6ora Ne 4: XyMuueckue CBOMCTBA CIIUPTOB M (eHOJNIOB. PacTBOpeHHe rimieprHa B BOJE U peakuus ¢
ruapokcugom meau (I1).. 1
8 | JlaboparopHas pagora Ne 5: Xumuueckre CBOWCTBA NMPEAEIbHBIX U HEMPEIeIbHBIX KAPOOHOBBIX KUCIIOT. 2
9 | JlaboparopHas pagora Ne 6: OTHOIICHHE )KUPOB K BOJE U OPIraHUUECKUM PacTBOPHUTEsiM. Jl0Ka3aTenbCTBO HEMPeIeIbHOTO 1
XapakTepa KHpPOB.
10 | JlaGopaTtopuas paGora Ne 7: BzaumopeiicTBueriokospincaxaposbic ruapokeuaom mean (I1). Kagectsennas peakuuns 1
Ha KpaxMai
Tema 2.4 Copep:xanue y4eO0HOro MaTepuaJa
A30TcO/IEpXKalllue OPraHuieckKue |1 [ Amumpl. [ToHATHE 06 aMUHAX. ATHATHIECKHE AMHHBI, NX KIACCHPUKALMA M HOMEHKIATYpa. AHHIMH Kak OPraHHYeCKOe 2
coenenus. [lonmmepst ocHoBanue. [TonyueHre aHUITMHA U3 HUTPOOeH30a. IIpUMEHEHNEe aHUITMHA Ha OCHOBE CBOMCTB.
2 | AMHHOKHCJIOTBI. AMUHOKHUCIIOTHI KaKk aM(OTepHbIC TU(PYHKIIMOHAIBHBIC OPIraHUYECKUEC COCTUHCHUS. XUMUYCCKHE
CBOWCTBA aMUHOKHCJIOT: B3aMMOACUCTBHE C IIEIOYAMH, KHUCIOTAMHU U IPYT C IPYroM (PEeaKlus MOJTUKOHICHCAIINN).
[enTuaHast cBs3b ¥ MONMUNEHTHBL. [I[pUMEHEHIHE AaMUHOKUCIIOT HA OCHOBE CBOMCTB. 2
3 | beaku. IlepBuyHas, BTOpUYHAS, TPETHYHAS CTPYKTYPHI OCIKOB. XMMHUUYCCKUEC CBOMCTBAa OCIKOB: TOpEHHE, JCHATYpalus,
THIIPOJIN3, IBETHBIC peakiuu. bruonornueckue pyHkuuu OenkoB. benku u monmcaxapupl Kak OMOIIOIAMEPHI.
4 | Mmactmaccbl. [loaydyeHue TONMMEPOB pEAKIUCH IMOJMMEpPU3AIMK H  MOJUKOHJCHCAIIMHM. |epMOIUIACTUYHBIC U
TepMOpEaKTHUBHEIC IIacTMacchl. [IpeacraBuTenu miacTMacc. 1
5 | Boaokna, nx kiaaccudpukanus. [lonydenue BonokoH. OTeNbHbIC TPEACTABUTEIN XUMAYCCKUX BOJIOKOH.
6 | JlabopaTopHasi padora Ne 8 Xumuueckue CBOHCTBA OCIKOB. 1
8 | IlpakTuueckoe 3ansiTue Nel( PenieHne SKCriepUMEHTAIBHBIX 33724 Ha HACHTH()HUKALINIO OPraHUYCCKUX COCTHHCHUIA. 2
Ilpomesicymounan ammecmayus 8 popme IK3amena
Bceero 112
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3. YCJOBUS PEAJIM3AIIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

B nmemsx peanuzanuy KOMIETEHTHOCTHOTO MOJXOJAa NMPU H3YyYEHUH IUCHUILIMHBI
OVY]1.08 XuMus UCIONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE ()OPMBI MPOBEICHHS 3aHATUI
(IenoBble UTphl, pa30op KOHKPETHBIX CHUTYyallui, KPYIJIble CTOJbI, METOJ IPOEKTOB,
"MO3roBoii mTypM", paboTa B MaJIbIX TpyMIax, MyJIbTUMeIUa-NPE3CHTAlUU, TBOPUECKUE
3aJIaHMs)

[IpumeHenne Ha y4eOHOM 3aHSATHHM AKTUBHBIX U WHTEPAKTHUBHBIX (OpM paboTH,
CTUMYJIMpPYET T[I03HABATEJIbHYI0O MOTHUBALMIO OOYYaIOIIMXCS, TOMOTaeT MOJAepKaTh
MOTHBAIIMIO OOYYalOUIMXCS K TOJYYEHHIO 3HAHWH, HATKUBAHUIO IO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH, MOMOTaeT YCTAaHOBIIEHUIO 0OpOKenaTeabHOM aTMochepshl.
WnunuupoBanue U NOJIepKKa UCCIIEI0BATEIBCKOM AEATEIbHOCTH 00YyJaOUINXCsl B paMKax
peanM3alii MMU MHAWBHUIYANbHBIX M TPYIIOBBIX MCCIEAOBATENbCKUX IMPOEKTOB, IaeT
BO3MOXHOCTh HPUOOPECTH HAaBBIK CAMOCTOSTEIBHOTO pPELICHHs TMPOOJIIEMBl, HAaBBIK
TeHepUPOBAaHUA U OPOPMIICHUS COOCTBEHHBIX HCH, HABBIK YBaKUTEIHHOI'O OTHOILIEHUS K
YyKUM HUJESIM, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TEpel ayIuTOPHEN, apryMEHTHPOBAHUS U
OTCTauMBaHUS CBOEH TOUKH 3PEHUS.

JIns TO3UTUBHOTO BOCHPUATHS OOYyYalOUMMHCA TpeOOBaHUM IperoaaBaTes,
MPUBJICYEHHUS] UX BHUMaHHUSA K OOCYXJaeMoll Ha 3aHATUU HMHPOpMAIUH, aKTUBU3ALUU UX
[IO3HABATEIILHOM JIESITEIHbHOCTH Ha YUYEOHBIX 3aHATHSAX MEXKAY MpernojaBareieM |
00y4JaroIMMHUCS yCTaHABIUBAIOTCS JOBEPUTEIIbHBIE OTHOLLICHUSI.

Ha y4yeGHOM 3aHATHH COOIIOAAIOTCS OOIENPUHATHIE HOPMBI MOBEACHUS, MpaBHIIa
001IeHus co cTapmuMu (IIPEnoaaBaTesieM) U CBEpCTHUKAMU (00yJarOIIMMHKCS ), TIPUHITAITBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1 TpeGoBaHKsl K MUHUMAJILHOMY MATEPUHAJbLHO-TEXHUYECKOMY 00ecrevdeHHIo

Peanu3arus mporpamMmbl yaeOHOW JUCIUIUIMHBI oOecriedeHa Y4eOHbIM KaOMHETOM
1abopaTopuy HEOPraHUUECKON XUMUU, OCHAIIIEHHBIM CIIEAYIOUM 000py1I0BaHUEM:

Ilepedyenn y4eOHO-HATISIAHBIX MOCOOMIL:

[Imakater 1o Temam: «CTpoeHue aromay», «THIObI XUMHUYECKHUX CBSI3Ei»,
«DNEKTPONIUTHYECKas TUCcoanusy, «Opranuyeckas XuMus». Pa3natounslii MaTepual mno
temam: «benkuy, «Yruesogoponsl», «llepuonudeckas cucreMa XUMHYECKHX AJIEMEHTOB
JA.N. MenneneeBa», «Tabmuuma  pacTBOPUMOCTH  KHUCIIOT, COJIeH M OCHOBaHHI».
MynbTUMeIMTHBIE MaTepuaibl, CXeMbl, crpaBouHble Tabmunbl. CteHasl (I'oToBUMCS K
9K3aMeHY, 3a 30pOBBIN 00pa3 KU3HHU, YTOJIOK OXpaHbl TPY/IA).

OcHaleHHOCTh 000PyI0BAaHUEM

[TK, MmyneTUMeMitHOE 000pyIOBaHUE

Kommprorep - 1 mT., MynpTUMEaua TPOEKTOp (MEpEeHOCHOM) — lmT., dKpaH
IIPOEKIIMOHHBIN (IIEPEHOCHOI) — 11T.

VYyeOHas MeOeIb: CTOJBI, CTYJIbsS, IOCKA MEJIOBAI.

IIporpammHoe obecneyenue:

Microsoft Windows (morosop Ne 7810 oT 13.09.2021 hi (o)
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 ot 13.09.2021 no
13.09.2022), Zoom (GecriiatHas Bepcusi) - CBOOOIHO pPacIpOCTpaHSIEMOE MPOTrPaMMHOE
o0ecrieyeHue.

3.2 UudopMmaniuonHoe odecrieyeHne peaau3alui NporpaMmbl

Jlns peanu3anuy OporpaMMbl y4eOHOH AMCUMIUIMHBI OMOIMOTeUHBIH (HOHI MMeEeT
MeYaTHbIE U ANEKTPOHHBIE 00pa3oBaTeNbHbIe U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1 OcHOBHbIE HCTOYHUKH:

1. Xwumusa. 10 xnacc. ba3oBelii ypoBeHB: y4eOHHMK i 0OIIe00pa30BaTEIbHBIX
yupexaenuit / I'. E. Pymsuruc, ®. I'. @enpaman. — Mocksa: [Ipocsenienue, 2019. — 224 c.
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2. Xwumus. 11 xnacc. bazoBelii ypoBeHb: y4eOHUK UIsi 00IIE0Opa30BaTENbHBIX
yapexaenuii / I'. E. Pymsutuc, ®. I'. ®enpaman. — Mocksa: [Ipocsemenne, 2019. — 224 c.

3.2.2 JIonoJHUTEIbHbIEe HCTOYHUKH

3. Xumwms. 10 xmacc. ba3oBblii ypoBeHB: y4eOHHMK i 0O0IIe00pa3oBaTeIbHBIX
yupexaenuit / I'. E. Pymsuruc, ®@. I'. @enpaman. — Mocksa: [Ipocsenienune, 2019. — 224 c.

4, Xwumwmsa. 11 wmacc. ba3oBelii ypoBeHB: yueOHUK UIsi 0011e00pa30oBaTEIbHBIX
yupexaenuit / I'. E. Pymsurtuc, ®@. I'. @enpaman. — Mocksa: [Ipocsenienune, 2019. — 224 c.

3.2.3 UndopmanmoHHbIe pecypchbl:

N~ wWNE

9.
10.
11.

www.pvg.mK.ru (omummnuana «ITokopu BopoObeBbI TOPEI»).

www.hemi. wallst.ru (O6pa3oBateabHBIN CalT IS IIKOJLHUKOB «XHUMUS).
www.alhimikov.net (O6pa3zoBaTenbHbIil CaiiT A IIKOJIBHUKOB).
www.chem. msu.su (DiekTpoHHas OHOIHOTEKA 0 XUMHUH).

www.enauki.ru (MHTepHeT-u31aHue ISt yuuTened «ECTeCTBeHHbIC HAYKHY).
www.1september.ru (meToauueckas raszera «IlepBoe cCeHTIOPS»).
www.hvsh.ru (kypHaim «XUMUS B IIIKOJIE).

WWW.hij.ru (KypHam «XUMUS 1 KH3HBY).

www.chemistry-chemists.com (31eKTpoHHBI KypHAIT «XUMHUKHA U XHMHUS).
www.Xumuk.ru (caift o Xumun).

www.hemi.nsu.ru (A. B. Manyiinos, B. U. PoxuonoB. OCHOBBI XUMHH.

NHuTepHeT-yueOHUK).

12.

www.chemistry.ssu.samara.ru  (I"1I.  [lepsouna, [I'.B.  Kanrapus.

HNHTepakTUBHBIA MyIbTUMEIUA yueOHUK. OpraHuvecKas XuMus).
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS JUCHUIIVINHBI

PesynbTaTsl 00yyeHus Kpurepun onenkn Metoas!
(3HAHUs, YMEHUA) OLlEHKH
Ymems:

— JlaBaThb onpeneneHue u — JlaeT onpenesieHUE U ONEPUPYET [IpakTrueckue
OIIEPUPOBATH CIEAYIOIIUMHU CIEYIOIUMUA XUMHUYECKHUMH u
XUMHUYECKUMHU MOHATHSIMHU: MOHSTHUSIMH: BEILIECTBO, XUMHUECKUI | JabopaTopHbIe
BEIIECTBO, XUMUYECKUN JIEMEHT, | DJIEMEHT, aTOM, MOJICKYJIa, paboThI O
aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE | OTHOCUTEIIbHbIE aTOMHAsI U temam: 1.1,
aTOMHAas ¥ MOJIEKYJISIpHAsl MacChl, | MOJIEKYJIIpHAs MAacChl, HOH, 1.2,1.3,14,
WOH, AJJIOTPONHSI, U30TOIIBI, AJUTOTPOIIHSI, U30TOIBI, XUMUYECKAS 15,1617,
XMMHYECKas CBA3b, CBSI3b, AJIEKTPOOTPULIATENBHOCTbD, 2.1,2.2,2.3,
ANEKTPOOTPHUIATETLHOCTb, BaJICHTHOCTb, CTENIEHb OKHCIIECHUS, 2.4
BaJICHTHOCTh, CTETIEHb OKUCIICHUS, | MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN | 00beM Ta3000pa3HbIX BELIECTB,
00beM ra3000pa3HBIX BEIIECTB, BEIIIECTBA MOJIEKYJIIPHOTO U
BElIECTBAa MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS,
HEMOJIEKYJISIPHOT'O CTPOCHUS, PacTBOPBI, DJIIEKTPOIIUT U
PacTBOPBL, AJIEKTPOIIUT U HERJIEKTPOJIUT, SJEKTPOIUTUYECKAS
HEDJIEKTPOJIUT, JUCCOLIMAITUS, OKHCITUTENb U
AIEKTPOIUTHYECKAS TUCCOIMAIIMSI, | BOCCTAHOBUTENb, OKUCICHHUE U
OKUCIIUTETh U BOCCTAHOBUTEIb, BOCCTaHOBJICHHE, TEIUIOBOM 3 peKT
OKHCJIEHHE U BOCCTAHOBJICHUE, peakuuu, CKOpOCTh XUMHUIECKON
TEIUIOBOU AP PEKT peaKiuu, peakuuu, KaTainus, XUMHUUECKOe
CKOPOCTb XUMUYECKOW peaKIni, paBHOBECHE, YTIEPOAHBIN CKEJET,
KaTajan3, XUMAYECKOe paBHOBecHe, | (DYHKIIMOHAIbHAS TPYIINa, H30MEPUs,
YTJIEPOJIHBIN CKEJIET, TOMOJIOTHSI
(byHKIMOHATBHAS TPYIINA,
M30MEepHsi, TOMOJIOTHS
— ®opmynupoBaTh 3aKOHBI | — DopMyHpyeT 3akoHbl | JlaboparopHas
COXpAaHEHHMsS MAacChl BEIIECTB U | COXpAaHEHHMS MacChl BEUIECTB U pabota no
MIOCTOSTHCTBA COCTaBa BEIIECTB MIOCTOSIHCTBA COCTaBa BEIIIECTB teme 1.3
— OO0bscHATh Qu3udeckuii cMbich | — OObscHsIeT Qu3uueckuii cmbicn | [IpakTrdeckas
CUMBOJIUKH NEPUOANYECKOMN | CUMBOJIUKU NePUOANYECKON pabota no
Ta0JIUIBI XUMHUYECKHX D3JIEMEHTOB | TAOJUIBI XUMUYECKHUX 3JIeMeHTOB Jl. teme 1.2
. W. MenneneeBa (aHomepoB | M. MenzaeneeBa (HOMEpOB AJIEMEHTA,
JJIEMEHTa, NEpUOAa, TPYIIbI) U | IEpHOJa, TPYIIbI) W YCTAaHOBKH
YCTaHOBKa NPUYUHHO- | IPUYHUHHO-CJIEICTBEHHOM CBSI3U
CIICZICTBEHHOH  CBSI3W  MEXAY | MEKAY  CTpOSHHEM  aromMa |
CTpOCHHEM aToMa U | 3aKOHOMEPHOCTSIMHU M3MEHEHUS
3aKOHOMEPHOCTSIMHU M3MEHEHHMSI | CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX
CBOMCTB AJIEMEHTOB U | UM BEIIECTB B TMepuUojax u
00pa30BaHHBIX HMH BEUIECTB B | TpyIIax.
nepuoax u rpyrmax.
— JaBatb XapakTepUCTUKy | — JlaeT XxapakTepucTuKky [IpakTnueckas
BOXHEHIINX THUMOB XUMHUYECKHX | BAXXHEHIIUX THIIOB XMMHUYECKUX pabota no
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CBSI3€ll U OTHOCHUTEIBLHOCTH DTOU

THUITIOJIOTHH. OOBACHATH
3aBHCHMOCTh CBOMCTB BCIIECTB OT
ux cocCTaBa u CTPOCHUMA

KpUCTAININYCCKUX PCUICTOK.

CBS3€il 1 OTHOCUTEIILHOCTH 3TOM
tunonoruu. OObsICHIET
3aBUCHMOCTb CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PELIETOK.

Teme2.1

— Hcnonp3oBate B yueOHOW u |— Hcmomszyer B yueOHoit  u | [IpakTmueckue
npodeccHoHATbHON AESITENbHOCTH | TPO(ECCHOHANIBHON — IeSTeNbHOCTH u
XUMHYECKHX TEPMHHOB U | XUMUYECKUX TEPMHHOB u | 1abopaTopHbIe
CUMBOJIUKH. CUMBOJIUKH. paboTHI

— OOBACHATH CyImHOCTh | — OOBsCHSACT cymHocTh | [IpakTHdeckue
XUMHYECKHIX MIPOIIECCOB. | XUMUYECKUX MIPOIIECCOB. u
Knaccudumupoars  xumudeckue | Kmaccudunupyer XUMHUYECKHE | JTAOOpATOPHBIC
peakuuu o Pa3IUYHBIM | pEaKIUH M0 PA3TUYHBIM MPU3HAKAM: paboThI 1O
MpU3HAKaM: YHUCIY U COCTaBY | YHCIy U COCTaBy MpOAyKTOB U | Temam: 1.1,
IIPOJYKTOB u peareHToB, | peareHTOB, TemiuoBomMy 3ddekry, | 1.2,1.3,1.4,
TEIIOBOMY addexry, | HanpaBnenuto,  ¢asze, Hamuwuwmio | 1.5, 1.6, 1.7,
HampaBieHuIo, (asze, HATUYMIO | KaTalM3aTropa, U3MEHEHHUIo crenenen | 2.1, 2.2, 2.3,
KaTaim3aTopa, W3MEHEHUIO | OKUCIICHHS AJIEMEHTOB, 00pa3yOIInX 24
CTETIeHEeW OKHCJIEHHsI D3JIEMEHTOB, | BEIIECTBA. Y CTAaHABIMBAET MPU3HAKU

00pa3yIommx BEIIECTBA. | OOIIEro M Pa3INYHOTO B THUIOJOTHUU

YcranaBnuBaTh MpHU3HAKH OOIIEro | peakmuil Uil HEOPTaHWYeCKOW |

U Pa3IUYHOTO B  THUIIOJIOTUU | OPTaHMYCCKOH XMMHHU.

peakuuii i1 HEOPraHWYeCKOu H

OpraHN4YeCKON XUMHH.

— CocCTaBiATh ypaBHeHusi | — CocraBiisieT ypaBHeHHs peakuuii ¢ | [IpakTtuueckas
peakiuii ¢ TOMOIIBI0 METOJA | IOMOIIBI0 METO/Aa  AJIEKTPOHHOTO paborta o
3JIEKTPOHHOTO Oamanca. | 6amanca. OOBSCHSET 3aBUCUMOCTH Teme 1.6
OOBSCHATH 3aBUCUMOCTH CKOPOCTH | CKOPOCTH XUMHYECKOW peakiuu U

XUMHUYECKON peakuuu U | TIOJIO’KEHUS XUMHUYECKOTO

MTOJIOKCHHUS XUMHYECKOTO | PaBHOBECHS oT Pa3TUYHBIX

paBHOBECHS oT pa3INyYHbIX | (haKTOPOB.

(hakTOpOB.

— BeinonssaTe XUMUYECKHN | — BpimomnHser xumuueckuii | [Ipaktudeckas
AKCIIEPUMEHT IO PACMO3HABAHUIO | SKCIIEPUMEHT TI0 PAClO3HABaHUIO pabota no
BOXHEHIINX HEOPraHWYECKUX W | BAXKHEHIIMX  HEOPraHWYECKHX | Teme?2. 1
OpPraHUYECKUX BEIIECTB, | OPraHUYECKUX BELIECTB, MMOJTYYECHUIO

MOJIYYEHUI0 KOHKPETHBIX BEIIECTB, | KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS

OTHOCSIIUXCS K  H3YYECHHBIM | K U3YYCHHBIM KJIaccaM COCIMHEHUH.

KJIaccaM COEIUHEHUH.

— BeimonsaTe XUMUYECKHM | — BpimomHser xumuueckue | Jlaboparopubie
AKCIIEPUMEHT B MOJTHOM | SKCTIEPUMEHTBI B MOJIHOM |  PabOTHI IO
COOTBETCTBUU C MpaBUJIaMH | COOTBETCTBUU c npaBuiamu | Temam 1.3, 1.5,
0C30I1acCHOCTH. HabmogaTs, | 0€30IaCHOCTH. HaOmomats, | 1.7,2.3,2.4
¢bukcupoBaTh M JaBaTh omnucaHue | GUKCUpPOBaTh W JaBaTh OINMCAHUE

pe3yIbTaToB MIPOBEJICHHOTO | PE3YJIbTaTOB MIPOBEJICHHOTO

IKCIIEPUMEHTA IKCIIEPUMEHTA
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— IlpoBonuth pacueTsl no | — I[IpoBoaut pacuersl no | [Tpaktuyeckue

XUMHYECKUM bopmynam U | XUMHYECKUM dopmynam U paboThI O

YPAaBHEHUSAM PEaKIUH; YPaBHEHUSIM peaKluil; temam 1.1, 1.4,
1517

— OOBACHATD XUMUYECKHE — OObscHseT XUMUYecKue sBieHus, | JlTabopatopHbie

SIBJICHU S, IPOUCXOIAIINE B MPOUCXOISIINE B IPUPOJIE, OBITY U paboThI 1O

pHupoe, ObITY U Ha Ha MPOU3BOJCTBE. teMam 1.7, 2.3

MIPOU3BO/ICTBE.

— Omnpenenarp BO3MOXXHOCTH | — Omnpenensier BO3MOXKHOCTH | JJaBopaTopHbIe

MIPOTEKAHUS XUMUYECKUX | MPOTEKAHUS XUMHUYECKHUX paboThI 1o

IIpEBPALLCHUI B pa3iIM4YHBIX | IPEBpALCHUN B pasnuuHbIX | Temam 1.3, 1.5,

YCJIOBHSIX. YCIIOBHSIX. 1.7,2.3

— ToroButh pactBOpbI 3amanHoON | — ['oToBUT  pacTBOpHl 3amaHHOU | JIaGopaTtopHbie

KOHIICHTpallud B OBITY W Ha | KOHIICHTpalluM B OBITY ©W Ha paboTHI IO

MPOU3BOJICTBE. MIPOMU3BO/ICTBE. temam 1.3, 2.3

— CamocTosITenbHO HaxouTh | — CaMOCTOATENbHO Haxonut | IloaroroBka

XUMUYECKYI0O  WH(OpPMAIUI0O ¢ | XUMHUYECKYIO nHpopManuo C | coolOmIeHui 1o

HCIIOJIb30BAaHUEM Pa3IMYHBIX | UCIIOJIb30BAHUEM pa3nuuHbIX | Temam 2.3, 2.4

HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX | HICTOYHUKOB  (HAyYHO-MOMYJISIPHBIX

W3lIaHuH, KOMITBIOTEPHBIX  0a3 | M3/IaHuH, KOMITbIOTEPHBIX 0a3

JaHHBIX, pecypcoB MHTepHETA). JaHHBIX, pecypcoB MHTepHEeTA).

— Hcnonb3oBars KOMIbIOTEPHBIE | — MCIOIB3yeT KOMIIBIOTEPHBIE [ToaroroBka

TEXHOJIOTHH JIJI1 00pabOTKH U TEXHOJIOTHH JIJIs 00pabOTKH 1 COOOIIIEHNI IO

nepeaadyn XuMHYECKOn nepeaayr XuMHIecKko nHpopmanuu | Temam 2.3, 2.4

nH(OpMaLIUY U ee MPEACTABICHUS | U €€ NMPEACTAaBICHUS B Pa3InYHbIX

B pa3IMYHBIX (hopmax dbopmax

— JlaBaTh OLICHKY JOCTOBEPHOCTH | — JlaeT OLEHKY JOCTOBEPHOCTH ITogroroska

XUMHUYECKON nH(pOpMaIuH, XUMUYECKOW HH(pOopMaIuu, COOOIICHUH TI0

MIOCTYIIAOIEH U3 Pa3HbIX IIOCTYIAOIIEH U3 Pa3HbIX Temam 2.3, 2.4

HMCTOYHUKOB HMCTOYHHKOB

3nams:

— 3aKoHBI COXpaHEHUs Macchl | — 3HAET 3aKOHBI COXPAaHEHUs MAacChl | Y CTHBIN OIPOC

BEIIECTB M MOCTOSHCTBAa COCTaBa | BEIIECTB W  IOCTOSIHCTBA  COCTaBa | 10 Teme 1.2

BemecTB.  [IpUUMHHO-CIECTBEHHON | BEIIECCTB. [IpuunnHO-CEACTBEHHOU

CBA3U MCKAY COACPKAaHUCM JOTUX | CBA3U MCKOY COACPpIKaHNECM OTHUX

3aKOHOB M HAITMCAHHUECM XHMHWUYCCKHUX | 3dKOHOB MW HAIIMCAHUEM XHUMHYCCKHX

dbopMyn u ypaBHeHWH. YcraHOBKa | GOpMyl H© ypaBHEHUH. YCTaHOBKa

3BOHIOI_[I/IOHHOﬁ CYIIHOCTH 3BOJ'IIOLIPIOHH01>1 CYIIHOCTH

MEHACIICEBCKON u COBPEMCHHOU | MEHJCIICCBCKOU u COBPEMCHHOU

(hopMyITHPOBOK MEPUOAUYECKOTO | (hOPMYITUPOBOK MEPUOANIECKOTO

3akoHa [[. 1. MeHneneena. 3akoHa J[. . MeHeneena.

— 3aBHCHMOCTH cBOMCTB | — OOBACHAET 3aBUCHMOCTb CBOWCTB 3amura

XAMHYECKUX BCHIECTB OT CTPOCHHS | XUMHYECKMX BEUIECTB OT CTPOCHUS | JaOOpaTOPHOMU

aTOMOB O00pa3yIOIIMX UX XMMHUYECKHX | aTOMOB OOpa3yIOIMX HX XUMHUYECKUX paboTHI 1Mo

OJICMCHTOB. 3JICMCHTOB. TeMe 13
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— OCHOBHBIC TMOJIOKEHHS TEOPUH | — 3HAET OCHOBHBIC MOJIOXKEHHs TeopuH | TeCcT mo Teme
ANEKTPOIMTHYECKON AMCCONMALNN W | DNMEKTPOIUTHYECKOW JHCCOIHMALNN | 15
XapaKTEepUCTHKA B CBETE 3TOM TEOPHUHU | XapaKTEPUCTHKAa B CBETE ITOH TEOPHUH

CBOWCTB OCHOBHBIX KJIACCOB | CBOMCTB OCHOBHBIX KJIaCCOB

HEOPTaHWYECKUX COCTMHEHUN. HEOPraHWYEeCKNX COCTUHEHUH.

— OCHOBHBIE TIOJOXEHHMS TEOPHUU | — 3HAET OCHOBHBIE MOJIOKEHUS TEOPUH Tect no
XIMHYECKOTO CTPOCHHS | XUMHYECKOTO CTPOEHUS OPTraHUYEeCKHX pasaeny 1
OpPTaHUYECKUX COCIMHEHUH M | COEMHEHNN M XapaKTEepHUCTHKA B CBETE

XapaKTepUCTHKA B CBETE 3TOM TEOpHUHU | 3TO  TEOPUHM  CBOICTB  OCHOBHBIX

CBOWCTB OCHOBHBIX KJIACCOB | KJIACCOB OPTaHWYECKUX COCTUHEHHA.

OPraHUYECKUX COCTUHEHUH.

— Ha3zBaHue u3yueHHBIX BelecTB Mo | — Ha3plBaeT M3ydeHHBIE BEMIECTBA IO 3amura
TPUBHAIGHOW WJIM MEKIYHApOJHOH | TPUBHAIBGHOW WM MEKIYHAPOIHOM | MPAKTUYECKUX
HOMEHKJIaType M OTPaKEHUE COCTaBa | HOMEHKJIAType M OTpa)KCHHE COCTaBa u

9TUX COEIMHEHUM C TOMOIIBIO | 3TUX  COEAUHEHMH ¢  IOMOILBIO 11a6oPaTOPHBIX
XUMHYECKUX (popmyIt. XUMAYECKHX HOpMYII. pa6oT

— Kiaccudukanuss  BemectB  u | — Kiaccudurmpyer — BemiectBa W | Y CTHBIA OIIPOC
MPOIIECCOB c TOYKH  3pPEHUS | MPOIECChl C TOYKH 3PEHUS OKHCICHUS- 10 TEMaM
OKHCIIEHUS-BOCCTAHOBIICHHSL. BOCCTaHOBJICHHS.

— Cobmoaenue npasun | — Cobnromaer mpaBuna skonoruuecku | MHCTpykTa)k
9KOJIOTHYECKH TPAMOTHOTO MTOBEICHHUS | TPAMOTHOTO TIOBEJIEHUS B OKPYKAIOIIEH o Th

B OKpYyKarollei cpefe. cpere.

— Ornenky BiIusHUS XuMHdeckoro | — OueHuBaer BiusiHue xumuueckoro | Iloaroroska
3arpsI3HEHMsI OKpYXKAroIleld Cpelpl Ha | 3arpsA3HEHUS OKpYKaoLIEH cpeabl Ha | cOOOIIEHUN
OpTaHU3M 4YeJIOBEKa U JIPYTUe KHUBBIE | OPTaHU3M 4YeJIOBeKa M APYTHe >KUBBIC

OpTaHU3MBEI. OpTaHHU3MBI.

— Cobaroaenue npasun 6e3omacHoro | — Cobmromaer mnpaBuna GesomacHoro | MHCTpykTa)k
oOparteHus c TOPIOYUMU U | oOpaIeHus ¢ TOPIOYNMH M TOKCHIHBIMHU o Th

TOKCHYHBIMH BEI[ECTBAMH,
nabopaTopHBIM 000PYAOBAHUEM.

BCIIIECTBAMH,
o0opymoOBaHUEM.

mabopaTOPHBIM
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