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1 OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCITATIIAHBI
OY /.08 XUMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Huctmmummaa OVY/[.08 Xwumuss BXoauT B 00mIe00pa3oBaTelIbHBIA y4eOHBI LIHUKI
IIIICC3 xak o6mias y4eOHas auctuiuinHa (MO BBIOOPY M3 00s3aTENbHBIX MPEIMETHBIX
obuacreit).

PaGouas nporpamma yueOHON NTUCHUIUIMHBI SBIISETCS YacThIO MPOTPAMMBI [TOATOTOBKHU
CIIELHUATIMCTOB CPEJIHEr0 3BeHa 10 cnenuaibHocth 22.02.06 CBapoyHO€ MPOU3BOICTBO.

1.2 leab u miiaHupyembie pe3yabTaThl 0CBOEHHUS JUCHUILINHBI:

Copnepxanne y4eOHON AMCHMILTUHBI «XHWMHS» OOYCIOBIECHO OOIIeH HaIEICeHHOCTHIO
oOpa3oBaTenpHOTO mporecca Ha (OpMUpPOBaHME Yy  OOYy4YalOUIMXCS  KOMIIETEHIUH,
HeoOXoauMbIX Juis  KadectBeHHoro ocBoenuss OIl CIIO wa 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs C MOJIyYeHHUEM CpeqHero ofiiero oopazoBanus. B mporecce n3ydeHus XUMUU Y
00yJaromuXCcsl Pa3BUBAIOTCS MMO3HABATEIbHBIC MHTEPECH M MHTEIUIEKTYallbHBIE CIIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSITEIbHOM NPUOOpETeHHs] 3HAHUW IO XUMHH B COOTBETCTBUU C
BO3HUKAIOIIUMU KHU3HCHHBIMU TIpOOJieMaMH, BOCHUTBIBACTCS OCpE)KHOE OTHOIICHUS K
pupojie, TOHUMaHUE 3J0POBOr0 00pa3a KU3HU, HEOOXOAUMOCTH MPEAYIPEKICHUS SBICHUIA,
HAHOCSIIUX BpEJ 370POBBI0 M OKpYyXaromiei cpexe. OHM OCBaMBAIOT MPUEMBI T'PAMOTHOTO,
0€30MacHOr0 HCIOJIb30BaHUSA XMMUYECKUX BEIIECTB M MaTepUasoB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SICTBE M Ha MPOU3BOICTBE.

Copepxanvie y4eOHOM IUCHUIUIMHBI «XUMHUS» HANpaBiIeHO Ha JOCTHIKCHHE
CIEAYIOLIUX LEIIEH:

- (¢dopMupoBaHHE Yy OOYYaIOIIUXCS YMEHHS OICHHBATh 3HAYMMOCTh XUMHYECKOIO
3HAHUS JUTSI KAKIOTO YEJIOBEKa;

- popmMupoBaHue y 00y4aronuxcs 1eJ0CTHOTO MPEACTaBICHUS O MUPE U POJIH XUMHUU B
CO3IaHUH COBPEMEHHOU €CTECTBEHHOHAYYHON KApPTHHBI MHPA; YMEHUS OOBSCHATH OOBEKTHI U
MPOLECChl  OKPYXKAIoIeH JAeMCTBUTEIBHOCTU: MPHUPOAHOM, COLUANBHON, KYJIbTYypHOM,
TEXHUYECKOH Cpeibl, — UCIONB3YsI [UIsl 3TOTO XUMHUICCKUE 3HAHUS;

- pasBuTHe y OOYy4YalOIIMUXCS YMEHUH pa3nuyarh (PakTel U OLEHKU, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHJIETh WX CBSI3b C KPHUTEPHUSIMH OICHOK W CBS3b KPUTEPHEB C
OTIpeZICIEHHOW CHUCTeMON IIeHHOCTel, ¢GopMynupoBatb M OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

-ipuoOpeTeHre O0YyJaroIIMMHCS OIbITa PA3HOOOPA3HOW NEATENbHOCTH, MO3HAHUA U
CaMOIIO3HAHUS;, KIFOUEBHIX HABBIKOB, MMCIONIUX YHHBEPCATHHOE 3HAYCHUE JUIS Pa3IIUIHBIX
BUJIOB JIESATENILHOCTH (HABBIKOB pEIICHUSI MpoOIeM, MPUHATHS PEIICHUH, MOUCKA, aHaIu3a U
o0paboTkn  wmHpOpMamHMHM,  KOMMYHHKATUBHBIX  HABBIKOB,  HABBIKOB  W3MEpCHU,
COTPYIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEI[ECTBAMH B IIOBCETHEBHOM KU3HU).

OcBoeHHe cojiepkaHusl YICOHON NUCIUTUTHHBI «XUMUS», 00ECIeUnBaeT JOCTHKCHHE
00y4JarOIIMMUCS CIETYIOIINUX PE3YyIbTaTOB:

JUYHOCHIHBIX

— UyBCTBO TOPJOCTH M YBAXEHUS K HCTOPUM M JOCTHIKEHUSM OTEUYECTBEHHOM
XUMHUYECKON HAyKW; XUMHUYECKH TPAMOTHOE TIOBEJICHUE B MPOPECCHOHATBHON JeATeIbHOCTH U
B OBITY IIPH OOpaIIeHNH ¢ XUMHYECKUMHU BEIIECTBAMH, MaTepHUaIaMH U MPOIIECCaMU;

— TOTOBHOCTH K TIPOJIOJDKCHHIO OOpa30BaHHMS W TIOBBINICHUS KBaTH(PHUKAIUN B
n30paHHON MpodecCHOHANBHON NesSTeNbHOCTH U 00BEKTUBHOE OCO3HAHHME PO XUMHUYECKUX
KOMIIETEHITU B ATOM;



— YMEHHE UCTIOJIb30BaTh JOCTHKCHHUS COBPEMEHHON XUMUYECKON HayKH M XUMHUECKUX
TEXHOJIOTHI [JIsl TOBBIIMIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJlbHOTO Pa3BUTHsSI B BBIOPaHHOM
po(hecCHOHANTLHOM e TEIILHOCTH,

MemanpeomenmHpix:

— HCMOJB30BAHUE PA3JIMYHBIX BHUJOB IO3HABATEIBHON JEATETBHOCTH M OCHOBHBIX
MHTEJJICKTYaJbHBIX Olepanuii (MOCTaHOBKU 3a7ayd, (OpMYJIMpPOBAaHUS TUIIOTE3, aHAIH3a U
CHHTE3a, CPaBHEHUS, OOOOLICHMS, CHUCTEMAaTH3allMH, BBIBJICHUS NPUYMHHO-CIIEICTBEHHBIX
CBsI3€i, MOMCKa aHaIoroB, (JOPMYJIMPOBAHUS BHIBOJOB) JJISl PEIICHUS MOCTaBJICHHOMN 3a/1ayH,
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMA (HAOJIOJIEHHS, HAYYHOTO SKCIEPUMEHTA) JUIS
W3YYEHHUS Pa3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— UCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJISl TIOJYYEHUS] XUMUYECKOM nHpopmanuu,
YMEHHME OLEHUTh €€ JIOCTOBEPHOCTh JUIS JOCTMIKEHMSI XOpOLIMX pe3yJbTaToB B
npodeccuoHabHOU cdepe;

npeomemmuuix:

— c(OpPMHUPOBAHHOCTb MPEJCTABICHUNA O MECTEe XUMHH B COBPEMEHHON Hay4dHOM
KapTHHE MUpA; MOHMMaHUE POJIM XUMHUA B (POPMHPOBAHWUHU Kpyrozopa M (yHKIHOHATHHON
rPaMOTHOCTH YeJIOBEKa JIJIsl PEeLICHHS MPAKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIUMHI XUMHYECKUMH TTOHATHAMH, TECOPUSMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOAAMH HAyYHOTO MO3HAHUS, HCIIOJIB3YEMbIMH B XUMHH:
HaOII0/IEHUEM, OMHCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBIACHATD
pe3yabTaThl MPOBEICHHBIX OMBITOB M JETaTh BBIBOJABI; TOTOBHOCTh U CITIOCOOHOCTH MPUMEHSATH
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(hOpPMHPOBAHHOCTh yMEHHS [aBaTh KOJHMYECTBEHHBIC OLICHKH W TIPOU3BOJHTH
pacueTsl 0 XUMUYECKUM (opMyJiaM B YPaBHEHUSIM;

— BIIQZICHWE TPAaBWJIAMH TEXHUKH O€30MaCHOCTH MPHU HCIIOJIB30BAaHUHA XUMHUYECKUX
BEIIIECTB;

— c(OpMHUPOBAHHOCTH COOCTBEHHON TO3WIMKM 110 OTHOIICHHUIO K XUMHUYECKOU
uH(pOpMaInH, TOTy4aeMON U3 Pa3HBIX UICTOYHHUKOB.

B pe3ynbpTaTe ocBOCHMS TUCIUILUIMHBI O0YYArOIINIICS JOKEH:
yMeThb:

— JaBaTh ONpEAETCHHEe W ONEPUPOBATH CIEAYIOIIUMH XUMHYECKUMHU TOHSATHSIMHU:
BEIIIECTBO, XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJISIpHAs
Macchl, HWOH, aJUIOTPOIMS, H30TOIbI, XUMHUYECKas CBS3b, OJIEKTPOOTPULATEILHOCTD,
BAJIEHTHOCTh, CTENIEHb OKHUCIEHHsI, MOJb, MOJIIpHAs Macca, MOJISIPHBIM 00beM ra3zo00pa3HbIX
BEIIECTB, BELIECTBA MOJIEKYJISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPHIL, JIEKTPOJIUT U
HEBJIEKTPOJIUT, HJIEKTPOIIMTHYECKAsT TUCCOLMAIINS, OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAaHOBJIEHUE, TEIUIOBOM 3(P(EKT peaklHH, CKOPOCTb XMMHYECKOM peaklMM, KaTajus,
XMMHUYECKOE paBHOBECHE, YIJICPOJIHBIA CKeNeT, (YHKIUOHANbHAs TIpyINna, H30Mepus,
TOMOJIOTHS;

— (opMynHpOBaTh 3aKOHbI COXPAHEHMsS MAacChl BELIECTB M IOCTOSHCTBA COCTaBa
BEIIIECTB;

— OOBACHATH (PU3MUECKUI CMBICI CUMBOJHUKHU MEPUOANYECKON TAaOIUIBI XUMUYECKUX
anementoB JI. W. MenneneeBa (HOMEpOB »JJIeMEHTa, IEpHOJa, TPYNIbl) M yCTaHOBKA
NPUYMHHO-CJIECTBEHHOM CBS3M MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH W3MEHEHHS
CBOWCTB JIEMEHTOB W 00pa30BaHHBIX UMH BEIIECTB B IEPHOJIaX U TPYIINAX;



— J1aBaTh XapaKTEPUCTUKY BAXKHEUIIINX TUIIOB XMMHUYECKUX CBSI3€M U OTHOCUTEIIBHOCTH
9Toi TUmonoruu. OOBSICHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS
KPUCTAJUIMYECKUX PELIETOK;

— HCIOJb30BaTh B Y4eOHOWM M TNPOPECCHOHATBHOW JEATEIBHOCTH XUMHUUYECKHUX
TEPMHUHOB U CUMBOJIUKY;

— OOBSACHATH CYIIHOCTh XHUMHYECKHUX mporeccoB. KrnaccumpuuupoBaTh XHMHYECKHE
peaKuMy IO Pa3JIMYHbIM MPU3HAKAM: YHCIY M COCTaBY IPOAYKTOB M PEAreHTOB, TEIJIOBOMY
ahdexry, HanpapneHuto, (aze, HATMYHMIO KaTaM3aTopa, U3MEHCHHWIO CTEIICHEW OKHCIICHHS
DJIEMEHTOB, OOpa3yIONIMX BEMIECTBA. Y CTAHABIMBATh MPU3HAKK OOIIETO0 W PA3IMYHOTO B
TUMOJIOTHUHU PEAKIUH SISl HEOPTaHUYECKOW U OPraHUYECKOM XUMUU;

— COCTaBJIATh YpPaBHEHHUS PEAKIMA C TOMOIIBI0 METOAA JJICKTPOHHOro OalsiaHca.
OOBSCHATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEaKIMu ¢ IOJOKEHUS XUMHUYECKOTO
paBHOBECHSI OT Pa3IUIHBIX (PAKTOPOB;

— BBINIOJHATh XUMHUYECKHUH  OKCIEPUMEHT IO  pAClO3HABAHUIO  BAXKHEHIIUX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB, MTOJYYEHHIO KOHKPETHBIX BEUIECTB, OTHOCSAIIUXCS
K U3YYEHHBIM KJIacCaM COCTMHECHUM;

— BBINOJHATh XUMHUYECKUW HKCIIEPUMEHT B TIOJIHOM COOTBETCTBHH C TPaBHJIAMH
Oe3omacHoctu. HaGmionate, ¢ukcupoBarh U JaBaTh OINUCAHUE PE3YJIbTATOB MPOBEACHHOIO
AKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyIIaM U YPaBHEHHSIM pEaKLIUii;

— OOBSCHATH XUMHYCCKHE SIBIICHUS, TPOUCXOMANINE B TPUPOJE, OBITY W Ha
MIPOU3BOJICTBE;

— ONPEACNSITh BO3MOXKHOCTH IMPOTEKAHUS XUMHUUYECKUX MPEBPALCHUN B Pa3IMYHbBIX
YCIIOBHUSIX;

— TOTOBUTH PACTBOPHI 33JaHHON KOHIICHTPALIMK B OBITY U HA IPOU3BOICTBE;

— CaMOCTOSITEIbHO HAaXOAWTh XUMHUYECKYI0 HWH(GOPMALMI0O C UCIHOJIb30BAaHUEM
pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa);

— HCIOJIb30BaTh KOMITBIOTEPHBIEC TEXHOJOTHH I 00paOOTKH U Mepeaadyd XUMHUYECKON
nH(pOpMaIUY 1 ee IPEICTABIICHUS B pa3JIMYHbBIX (popMmax;

— J1aBaTh OIIGHKY JOCTOBEPHOCTH XHMHYECKOW WH(POpMAIMM, TOCTYIMAIMIEeH u3
pPa3HbIX HICTOYHUKOB.
3HATh:

— 3aKOHBI COXPAHEHHUs MAacChl BEIIECTB M MOCTOSHCTBA cOCTaBa BewlecTB. [IpuunHHO-
CJICICTBEHHYIO CBSI3U MEXY COJEP>KaHUEM 3THX 3aKOHOB M HAITMCAHWEM XUMHUYECKUX (popmyn
U YpPaBHEHUW. YCTAaHOBKAa 3BOJIIOLMOHHOW CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOU
dbopmynupoBOK nepuoaudeckoro 3akona J{. . Mennaeneena;

— 3aBUCHUMOCTbH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3yIOIINX HUX
XUMHUYECKHX DJIEMEHTOB;

— OCHOBHBIE TTOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON TUCCOLMALIMN U XapaKTEPUCTHKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHECHUN;

— OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHYECKOTIO CTPOECHUS] OPTaHUUECKUX COEIUHEHUN U
XapaKTEPUCTUKA B CBETE ITOM TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB OPTAaHUYECKHX COCTUHEHUN;

— Ha3BaHME M3YYEHHBIX BEIIECTB 1O TPUBHUAIBHOH WM  MEXIYHApOJIHOM
HOMEHKJIAType U OTPAKEHHUE COCTaBa ITUX COCTMHEHUN C TIOMOIIBIO0 XUMHUUECKUX (POPMYIT;

— KJIaccu(UKAIKs BEIIECTB U MPOIIECCOB C TOUKHU 3PEHUS OKUCICHHUSI-BOCCTAHOBIICHUS;

— cOoOMI0IeHNE TTPaBUII YKOJIOTHYECKH TPAaMOTHOTO TIOBEICHUS B OKPYIKAIOIIIEH Cpejie;

— OLIGHKY BJIUSIHUSI XUMHYECKOTO 3arpsi3HEHUsI OKPY’KaIOIIEeW Cpelbl Ha OpraHu3M
YEeJI0BEKa U APYTUeE )KUBbIE OPTraHU3MBbI;
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— coOmo/ieHre MpaBUi 0e30MacHOr0 OOpalIeHUs C TOPIOYMMH MU TOKCUYHBIMH
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

B pesynprare wu3ydeHus y4eOHOW  JMCUMIUIMHBI — CO3JAIOTCS  YCIIOBHUS  JUIS
dbopmupoBanus o0nMX KomneTeHIui (nanee - OK):

OK 1. [ToHuMaTh CYIIHOCTb U COLMAIBHYIO 3HAUUMOCTh CBOCU Oyayiei mpodeccud,
MPOSIBIISITH K HEM YCTOWYUBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIHHOCTb, BHIOMPATH THIIOBBIE METOIBI U
CIocoObI BBIMOIHEHUS MTPO(ecCHOHANBHBIX 33/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTH U KaYeCTBO.

OK 3. IlpuHuMaTh pemieHusi B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIMSIX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBasATh MOWCK M HCHOJb30BaHME HH(OpMAIKM, HEOOXOAUMOW JUIs
3¢ pexTUBHOrO BHIMOJHEHUS MPOPECCHOHATIBHBIX 33/1a4, MPOPECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBaTh HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTUU B
npodecCHOHATBLHOMN 1eATETbHOCTH.

OK 6. PabGorarh B KOJUIEKTHBE U KOMaHJe, P(HEKTUBHO OOIIAThCA C KOJIIETaMH,
PYKOBOJCTBOM, OTPEOUTEISIMHU.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 32 pabOTy 4YICHOB KOMaH[bI (TIOJYMHEHHBIX),
pEe3yabTaT BHIOJIHEHUS 3aIaHHH.

OK 8. CamocrosTensHO OIpeneisaTh 3afaud Mpo(ecCHOHANBHOTO M JUYHOCTHOTO
pa3BUTHS, 3aHUMAThCd  CaMOOOpa3OBaHMEM, OCO3HAHHO IUIAHWPOBATH  IOBBIIICHHUE
KBTI (DUKALIMH.

1.3 Kosin4ecTBO 4acOB HA OCBOCHME NNPOrPAMMBbI Y4eOHOI JUCHUIJIMHBI:
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOydaromierocst 112 gacos, B ToM 4mcie:
00s13aTeNbHON ayIMTOPHOM yueOHOI Harpy3ku obydaromierocs 112 yacos;
TEOpEeTUYECKHX 3aHATHIA 86 Jacos,;

MPAKTUYECKHX 3aHATUH 26 yacoB.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 112
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 86
IPAKTUYECKHE 3aHSITHS 16
71a00paTOPHBIE 3aHATHS 10

Hpomeafcymoqnaﬂ ammecmauus 6 4)opme IK3aAmeHA




2.2 TemaTn4yeckui 1iaH U coaepxxkanue yueOHou nucuuniannbl OY 1.08 Xumus

HaunmeHoBaHue pa3ieioB U
TeM

ConepixaHue y4eOHOro MaTepraJia u (popMbl OPraHM3aLUHU AeATeIbHOCTH 00yYaloIuXcs

OoBeM
JacoB

Kommnerennun,
¢popmupoBanuio
KOTOPBIX
cnocodcTByeT
3J1EMEHT NPOrpaMMbl

2

Pa3gen 1. O0mast 1 Heoprannyeckasi XMMHs

66

Tema 1.1
OcHOBHBIE IOHATHA U 3AKOHBI
XHUMHH

Conep:xanue yue0OHOro MaTepuaja

1

Beegenne. Hayunbsie MeTOABI IO3HAHMS BELLIECTB U XUMUYECKUX sBICHUN. Posb dkciepumMeHTa u
TeopHH B XUMUH. MoJieTupoBaHHe XUMUUECKUX MPOIECCOB. 3HaUEHHE XUMHHU IIPHU OCBOCHUH
npodeccuit CI1O u ciertmansHocTedt CI1O TexHmYecKoro npoduist npodhecCHoHaTbHOTO
00pa3oBaHmUsL.

OcHoBHbIe NOHATHA XUMHUM. BemectBo. ATom. Moniekyna. XuMUYECKUI 3JIEMEHT. AJIIOTPONIHSL.
IIpocTeie u cioxHBIE BemecTBa. KauecTBEHHBIN W KOIMYECTBEHHBIA COCTAB BEMICCTB. XUMUICCKIEC
3HaKH U popmynsl. OTHOCHTENBHBIE aTOMHAs ¥ MOJIEKYJIsipHast Macchl. KonmdaecTBo BemecTsa.

3

OcHOBHBIE 3aKOHBI XHMHH. CTCXI/IOMeTpI/Iﬂ. 3akoH COXpaHCHHA MACChl BCUICCTB. 3akoH
IOCTOAHCTBA COCTaBa BEIICCTB MOJ'IeKyJ'I?IpHOfI CTPYKTYPBIL. 3aKkoH ABoraz[po " CJICACTBUA U3 HETO.

4

IIpakTnueckoe 3ansaTue Nel Pemenne 3anay no teme «OCHOBHbBIE OHATHUS U 3aKOHBI XM

OK 1-8

Tema 1.2

Ilepuoanyeckuii 3aKoH U
[lepuoanueckasi cucrema
XHMHYECKHX

jiemeHToB JI. U. MeHnaesieeBa
U CTPOEHHe aToMa

Conep:xanue yue0OHOro MaTepuasa

1

epuonnueckmii 3axon . U. MenaeneeBa. Otkpoitue JI. . MenneneeBsim [lepuoanueckoro
3akoHa. [lepuoanueckuii 3akon B hopmynupoke JI. . Menneneena. [lepuoanueckas tadbnuia
XUMHYECKHX 3JIEMEHTOB — rpaduyeckoe 0TOOpakeHHe MepHoANnIecKoro 3akoHa. CTpyKTypa
MIEPUOTUIECKON TAOIHIIBL: IEPHOIBI (MaJIble ¥ OONBIINE), TPYIIH (TIIaBHAS ¥ MTOOOYHAS).

Crpoenue atoma u [lepuoanueckuii 3axkon [I. U. MengeseeBa. ATom — ciiockHas yactuua. Sapo
(TIpOTOHBI ¥ HEUTPOHBI) U INMEKTPOHHAST 000709Ka. M30TOomBI. CTpOCHHE IIEKTPOHHBIX 000JI0YEeK
ATOMOB JJIEMEHTOB MaJIBIX Mepro10B. OCOOCHHOCTH CTPOSHHS MIEKTPOHHBIX 000JI0YEK aTOMOB
2JIEMEHTOB OOJIBIINX ITEPHOIOB (IIEPEXOAHBIX 31eMeHTOB). [loHsTHE 00 OpOUTaNIX. S-, p- U d-
opOuTany. DIeKTPOHHBIE KOH(PHUTYPAIINH aTOMOB XUMHUYECKUX dJIeMeHTOB. COBpeMeHHAs
dbopmymuporka Ileproanueckoro 3akoHa. 3Haduenue [leproamueckoro 3akoHa u [Tepuoauieckoit
CHUCTEMbI XUMHNYCCKUX 3JICMCHTOB 21 n. MeHzleneeBa JUIA pa3sBUTHUA HAYKW U IOHUMAaHUA
XUMUYECKON KapTHUHBI MUpa.

3

IIpakTnyeckoe 3anaTHe Ne 2. MozaemmpoBanue nocrpoerns [lepnoguaeckoi TaOIUIBI XUMAYIECKUX
3JIEMEHTOB

OK 2-8

Tema 1.3

Conep:xanue yue0HOro MaTepuaja




CTpoenne BeuecTBa

Honnasi xummnyeckas cBsi3b. KaTHoHbl, nx 00pa3oBaHue U3 aTOMOB B Pe3yJIbTaTe MpoLecca
OKHCIIeHUA. AHMOHBI, UX 00pa30BaHHE U3 aTOMOB B pe3ylbTaTe Mpoliecca BOCCTaHOBIeHHs. FloHHas
CBSI3b KaK CBSI3b ME)X/y KATHOHAMHU M aHHOHAMH 3a CUET JIEKTPOCTATHIECKOTO IPUTSHKEHHUS.
Krnaccudukarus HOHOB: IO COCTaBy, 3HAKY 3apsizia, HAIMIHIO THAPAaTHONW 0007109KH. FloHHBIE
KpHUCTaJTIecKkue pemeTkr. CBOCTBA BEIECTB C HOHHBIM THIIOM KPHUCTAUIMYECKOHN PEIICTKH.

KoBaseHTHasi XuMH4YecKkas cBsA3b. MexaHN3M 00pa3oBaHMA KOBAJICHTHOH CBSI3M (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIH). DIEKTPOOTPHUIIATENbHOCTh. KOBaNeHTHBIE TIOJISIPHAsT M HETIOJSIPHAsT CBS3H.
KpaTtHOCTE KOBaseHTHOI cBs3M. MOJNEKyISIpHBIC B aTOMHBIE KpHCTaIUTHYecKue penieTkn. CBoicTBa
BEIIECTB C MOJIEKYJISIPHBIMH U aTOMHBIMH KPUCTAIIMIECKUMHE PEIICTKAMHU.

MeTtaaaunyeckan cBA3b. MeTammnaeckas KpUCTaJUTMICCKas pemeTKa u MCTAJTMYCCKaA
XUMUYECKas CBsI3b. DU3NYECKHE CBONCTBA METAJIJIOB.

ArperaTHble COCTOAHMA BEHIECTB U BOAOPOIHAA CBA3L. TBepnoe, KHUIKOC U ra3oo6pa3Hoe
COCTOSAHHA BCIICCTB. Hepexo,u BCHICCTBA U3 OJAHOI'O arp€raTHOro COCTOsAHUA B ApYyroe. BOI[OpOILHaH
CBA3b.

Yucrtole BemecTBa U cMecH. IloasaTre o cMecH BemecTB. ' oMOreHHbBIEC 1 TE€TCPOTCHHBIC CMECH.
CocraB cMeceli: 00beMHast 1 MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas J0JIA HpHMeCCﬁ.

ducnepcHble cucTteMsl. [lonstue o aucnepcHoii cucteme. JlucnepcHas (hasza U qucepcroHHAs
cpena. Kimaccudukarus ucnepcHbix cucTeM. [IoHsITHE 0 KOJUTOUIHBIX CUCTEMaX.

7

JladopaTopHas padora Nel CBoiicTBa JTUCTIEPCHBIX CUCTEM.

OK 2-8

Tema 1.4

Bopa. PacrBopsbl.
DJIeKTPOJIUTHYeCKAS
Aucconranus

Coaep:xanue yueOHOro MaTepuaja

1

Bopa. PactBopsl. PacTtBopenue. Boaa kak pactBoputenb. PactBopumocTs BemecTB. HachieHHsble,
HEHACBIIICHHBIE, ITEPECHICHHbIE PAacTBOPHI. 3aBUCHMOCTh PACTBOPHUMOCTH Ta30B, >KUIAKOCTEH H
TBEPABIX BEUIECTB OT Pa3IMYHbIX (akTOpoB. MaccoBast [0y pACTBOPEHHOT'O BELIECTBA.

DJIEKTPOJIUTHYECKAS JUCCOUMANMSA. DIEKTPOIUTHI M HEINEKTPOUTHI. DIEKTPOTUTHYECKAS
jucconuanus. MexaHu3Mbl 2J€KTPOIUTUYECKOM JUCCOLMALMY ISl BELIECTB ¢ PA3JIMYHBIMU TUIIAMU
XUMHYECKOH CBsI3H. [ MapaTHpoBaHHBIE M HETHAPATUPOBAHHBIE HOHBI. CTENEHb 3IEKTPOIUTHIECKOM
quccornmarui. CuiabHbIE U cladble 31eKTPoIuThl. OCHOBHBIE MOJIOKEHHS TEOPHH
JNEKTPONUTHIECKON qucconranuy. KucioTel, OCHOBaHHUS U COJIU KaK 3JIEKTPOJIUTHL.

3

IpakTunyeckoe 3ansitue Ne 3Pemenue 3aaay no teme «PactBopbi»

OK 2-8

Tema 1.5

Kaaccuduxauus
HEOPTAHMYEeCKUX COeANHEHHI 1
HUX CBOMCTBA

Coaep:xanue yueOHOro MaTepuaja

1

Kuciaorel u ux cBoiictBa. KHCIOTBI Kak >JIEKTPOJNUTHl, MX KIAcCH(UKAIUSA IO Pa3lIUYHBIM
npu3HakaM. XHMHYECKHE CBOWCTBA KUCIOT B CBETE TEOPUH 3JIEKTPOIUTHYECKON IHMCCOIMAINH.
Oco0eHHOCTH B3aMMOJAEHCTBUSI KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHCJIOT C METalulaMH.
OCHOBHBIE CITOCOOBI TTOJTYYEHUsI KUCIIOT.

OcHoBanus U UX cBoiicTBa. OCHOBaHUS Kak QJICKTPOJMTBI, UX KJ'IEICCI/I(l)I/IKaHI/IH 10 pa3JIMYHbIM
IMpU3HAKaM. XuMHYECKHE CBOMCTBA OCHOBAHUI B CBETE TCOPpUU SHQKTPOHHTHHGCKOﬁ Jucconuanuu.
Pasnoxenue HEPACTBOPUMBIX B BOJIC ocHoBaHu. OCHOBHEIE CIIOCOOKI MoJxy4yeHus OCHOBaHUM.

10




Coau n ux cBoiicrBa. Conu Kak 25eKTposinThl. CoNu cpellHue, KUCIble U OCHOBHbIE. XUMUYECKUE
CBOMCTBA COJICHi B CBETE TCOPHHU IJICKTPOIUTUYCCKOM muccormaiyu. CrocoObl MOTydeHUs COJICH.
T'unponus coneit.

Oxcuasl w ux cpoiicrBa. Corneobpasyrommue u HeconeoOpasyromme okcuasl. OCHOBHEIE,
aM(pOTepHBIE W KHUCIOTHBIC OKCHIBL. 3aBHCHMOCTH XapaKTepa OKCHAA OT CTENCHH OKHCICHUS
00pasyroriero ero MeTamia. XUMHIeCKre CBOHCTBAa OKCHIOB. [lomydeHne oKCHIoB.

IpakTHueckoe 3ansiTue Ne 4 CocraBieHHE MOJICKYIIIPHBIX, ONHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHUH

6

JlaGopaTopHas padora Ne 2 VccnenoBannue CBOWCTB KHCIIOT, COJICH 1 OCHOBaHUH

OK 2-8

Tema 1.6
XuMnueckue peakiuu

ConepxaHue y4eGHOIr0 MaTepuajia

1

Kunaccupukanusa XumMuyeckMx peakuuii. Peakuuu coeIuHEHUS, DPa3jIOKEHUs, 3aMELICHHUS,
obmena. Karamntudeckne peakiun. OOpatiMble M HeoOpaTHMble peakiuH. [ OMOTeHHbIE H
TeTCPOTCHHBIC PCAKIUK. JK30TCPMUYCCKHAC M DSHAOTCPMHUCCKUE peakiuu. TerioBoi 3PQexT
XMMHMUYECKUX peakuuid. TepMOXUMHUUYECKUE ypaBHEHUS.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peaKkuuu. Creneds okuciieHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccTaHoBUTENb U OKKUCIeHHE. MeTon 3JICKTPOHHOT'O OanaHca JJIs1 COCTABJICHUS
ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLu/nZ.

CxopocTh XUMHUYECKHX peakumii. [IoHsTHE 0 CKOPOCTH XUMHUYECKUX peakiuid. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKUX PEaKIril OT pa3In4HbIX (JaKTOPOB: MPUPOJIbI PEarupyIOInX BEIECTB, UX
KOHIIEHTPAllH, TEMIIEPATYPBl, TOBEPXHOCTH CONTPUKOCHOBEHHSI X MCIIOJIb30BaHMsI KaTaJIN3aTOPOB.

4

O0paTuMOCTh XHMUYECKHX peaknuii. OOpaTiMbIe 1 HEOOpaTUMBIC peaKINH. X UMHYECKOEe
PaBHOBECHE M CHIOCOOBI €r0 CMEIICHHUSL.

OK 2-8

5

Ipakruueckoe 3ansaTne Ne SI3ydenue GpakTopoB, BIUSIOMIX Ha CKOPOCTh XUMUYECKOW PeaKIInu

Tema 1.7
Merta/iibl 1 HEMETAJLIbI

Coaep:xanue yue0HOro MaTepuaja

1

Metamuibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpHCTaLIOB. (Du3mueckue CBOHCTBA METAJLIOB.
Knaccudukanus MeTamioB 10 pa3IdyHbIM TpU3HAKaM. XHUMHUYECKHE CBOWCTBA METAJLIOB.
DJEeKTPOXUMHUYECKUH Psijl HANpsDKeHNH MeTaiioB. O01ye criocoObl MOTyYeHHUsI METaIIOB.

Hemetanabsl. OCOOCHHOCTH CTPOCHHUS aTOMOB. HemeTammel — MpOCThIE BEIIECTBA. 3aBUCHMOCTH
CBOWCTB TaJIOTEHOB OT WX TIOJOXKEHUS B IepHoandeckoil cucteme. OKHCIHTENBHBIE U
BOCCTAHOBUTCIIFHBIC CBOHCTBA HEMETANIOB B 3aBHCHMOCTH OT WX TIIOJIOKEHHUSI B  Psay
ANIEKTPOOTPHULIATEIFHOCTH.

JladopaTopnasi padota Ne 3 [Tonyuenue, coOnpanue 1 pacrio3HaBaHKE ra3oB.

IpakTuuyeckoe 3aHsaTHe Ne 6 Pemenue 5SKCIepUMEHTAIBHBIX 3amad 1Mo Teme «MeTabl.
Hemeramibny

OK 2-8

Pa3znen 2 Oprannyeckasi XMMHSs

46
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Tema 2.1

OCHOBHBIE NOHATHS
OpPraHUYecKOil XMMMH U
TeopHUsl CTPOEHHSA
OpPraHU4eCKUX COeMHEeHU I

Coaep:xanue yueOHOro MaTepuasa

1

[IpeleeT opraaneCKoﬁ XUMHUH. HpPIpOZ[HLIe, HNCKYCCTBCHHBIC U CUHTCTHUYCCKUC OPraHUYCCKHUEC
BCHICCTBA. CpaBHeHI/Ie OPraHnM4Y€CKUX BEIIECTB C HCOPIraHUYCCKUMU.

Bamentanocts. Xumudeckoe CTPOCHHUE KaK TIOPAAOK COCAWHEHHS AaTOMOB B MOJICKYJIBI 110
BAJICHTHOCTH.

Teopus crpoeHusi opranudecknx coeqnHenuii A. M. BytiepoBa. OCHOBHBIC ITOJIOKCHUS
TEOPHUHU XUMHUYECKOTO CTpoeHH. M3oMepus 1 n3oMepsl. XuMudeckne (opMyIbl U MOJIEITH MOJIEKYJT
B OpraHUYeCKOM XUMHUU.

Knaccudpukanus oprannvyeckux BemecTB. Kimaccupukarus BEemeCTB 0 CTPOCHUIO YTIEPOTHOTO
CKeNeTa W Hanmuuuio (QyHKIHMOHAIBHBIX Tpymnn. ['omomorm m romomorus. Havama HOMEHKIATYpsI
IUPAC.

Knaccnpukanus peakumii B oprannvyeckoid xummuu. Peakiyn npucoenuHeHus (TUAPUPOBaHUS,
raJIOTeHUPOBAHUS, THIPOTraJIOTeHUPOBAHUS, THApaTaluy). Peaknuu oTimeruieHus (JeruaprupoBaHus,
JIETUAPOTAIOTCHUPOBAHUS, ieTuApaTalun). Peakuuu 3amenienus. Peakimuu nzoMepusanuu.

OK 2-8

5

IIpakTuueckoe 3ausaTue Ne 7 Mzrorosienune Moaeneil MOJIEKyJl OPraHUYECKUX BEIIECTB.

Tema 2.2
Yraesoaopoasl U X
NPUPOJHbIE HCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaja

1

Auikanbl. Homenknarypa IUPAC. AjkaHbl: TOMOJOTMYECKUN PsAl, MU30MEpHsi U HOMEHKIATypa
anKaHoB. XMMHYECKHE CBOIICTBa ajkaHOB (METaHa, 3TaHA): TOPEHHE, 3aMEIlICHUE, pPa3JIoKEHHUE,
nerunpupoBanue. [I[puMeHeHne aikaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTUJIEH, ero MoJy4YeHHe (JeTHAPUPOBaHHUEM 3TaHa, ACTIOJUMepHU3aIiell TOIUITHICHA).
I'omonoruueckuil psan, U30Mepusi, HOMEHKIIATypa aJIKCHOB. XUMHUUECKHUE CBOMCTBA 3TUJICHA:
ropeHue, KadecTBeHHbIC peaknuy (oOeciBeunBaHre OPOMHOM BOJIBI M pacTBOpa NepMaHIraHaTa
KaJusi), TuApartanusi, nojauMmepusanus. [IpumeHeHne sTuaeHa Ha OCHOBE CBOMCTB.

Juens! u kayuyku. [ToHsTre 0 THeHax Kak yriieBOJOpOiax ¢ ABYMs IBOHHBIMU CBS3SIMHU.
CornpspkeHHBIE TUEHBI. XMMHUYECKHe CBOHCTBaA OyTaanena-1,3 u n3onpeHa: oOecliBeUNBaHUE
OpOMHOI1 BOJIbI M HONMMeEpH3anusl B Kaydyku. HaTtypanbHbIH M CHHTETHYECKHE KayuyKH. Pesnna.

AaxuHbl. AnieTriieH. XUMUYeCKHe CBOMCTBA alleTUIICHA: TOpeHne, o0ecBeInBaHne OPOMHOMN BOJIHI,
MPUCOCTMHEHUH XJIIOPOBOAOPOAa U ruapartamys. [[puMeHeHne aneTiieHa Ha OCHOBE CBOHCTB.
MeskkIIaccoBasi H30MEpHs C aJKaIHCHAMH.

ApomaTH4yecKHe yriieBoaopoasl. bers3on. XuMmudeckue cBOWCTBa OEH301a: TOPEHUE, PEAKIIHT
3amelneHus (rajJjoreHupoBaHue, HUTpoBanue). [I[pumeHeHne 6eH30J1a HA OCHOBE CBOWCTB.

IIpupoaHble MCTOYHUKHM YIJIeBOAOpoaoB. [IpuponHblii ra3: cocTaB, NPUMEHEHHE B
kaguectBe TomimBa. Hedts.CoctaB u mepepaborka HedTu. Ileperonka HedTH.
HedrenpotyKThl.

IpakTuyeckoe 3ansaTre Ne§ O3nakoMieHNe ¢ KoUIeKIued 00pa3ioB HePTH U IPOAYKTOB €€
nepepaboTku. O3HAKOMIJICHHE C KOJIECKIIMEH KaydyKOB M 00pa3liaMy U3JIEIHIA U3 PE3UHBI.

IIpakTnyeckoe 3anaTHe Ne9 [TpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJIOB.

OK 2-8
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Tema 2.3
Kucaopoaconep:xamme
OpraHuYecKkne coeIuHeHHs

Coaep:xanue yueOHOro MaTepuasa

Cnuptsl. [lonydenue aTaHONa OpOXKEHHEM TIIIOKO3bI U TUpaTanuei sTwieHa. [ uapokcuibHas
rpymna Kak GyHKIHoHanbHas. [IoHATHE 0 IpeiebHBIX OHOATOMHBIX CIIUPTaX. X UMUYECKUE
CBOICTBA 3TaHOJA: B3aUMO/ICICTBIE C HATPHEM, 00pPa30BaHUE MIPOCTHIX U CIOKHBIX 3(hHpPOB,
OKHCJICHHE B anbaerus. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €TI0 MOCIEACTBUS
JUISL OpPTaHU3Ma YeI0BEKa U MPEAYPEKIACHHE.

I'munepuH Kak IpecTaBUTENb MHOTOATOMHBIX CITUPTOB. KadecTBeHHAs peakiys Ha MHOTOATOMHBIE
cnuptsl. [IpuMeHeHNe TanuIepuHa.

Denoabl. O3HUecKie 1 XUMUUECKHE CBOICTBA (peHOMa. B3anMHOE BIUSHIE aTOMOB B MOJICKYJIE
(heHOMa: B3aMOIEHICTBHE C THAPOKCHIOM HATPHUS B a30THOM KHCIOTOH. [Ipumenenne ¢peHona Ha
OCHOBE CBOMCTB.

Aabaernabl. [lonsrue o0 anpaerugax. Anbaeruanas rpynmna kak GpyHKIroHansHas. @opmainbaerun
U €TO CBOWCTBA: OKUCJIEHHE B COOTBETCTBYIOLIYIO KHUCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMIA
ciupt. IlomydeHne anpaeruioB OKUCIEHHEM COOTBETCTBYIONINX cupToB. [IpuMeHeHne
(dopmaspaeruja Ha OCHOBE €r0 CBOMCTB.

Kap6onoBrbie kuciotbl. [lonsrie o kapOoHOBBIX KucioTax. KapOokcuiibHas rpyma Kak
¢dyHkpoHangpHas. ['oMonorudeckuit psi npeaeabHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Nomydenne kKapOOHOBBIX KHUCIIOT OKHCICHHEM alIbJICTHI0B. XMMHUECKHE CBOHCTBA YKCYCHOM
KHCIIOTBI: 00IIHME CBOMCTBA C MUHEPATIbHBIMHU KHCIIOTAMH M peakiust arepudukannu. [Ipumenenne
YKCYCHOM KHCIIOTHI HA OCHOBE CBOWCTB. BrIcIne kxupHbIe KHCIOTHI Ha IPUMEpE MaIbMUTHHOBOH 1
CTEapHUHOBOM.

Cao:xnsbie 3¢upbl H KUPbI. [TomydeHne coXHBIX 3QUpoB peaknuei srepudukanmn. CIoxHbIe
3¢upHI B IpUpoOJIE, UX 3HaUeHHUE. [IprMEHEeHNE CIIOKHBIX 3()UPOB Ha OCHOBE CBOWCTB.

Kupsl kax cioxxHble 3¢upbl. Knaccudukanys xxupoB. XMMHUYECKHE CBOHCTBA KHUPOB: THAPOJIN3 U
TUIPUPOBAHUE KUJKUX KUPOB. [IpuMeHeHNe KUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIIEBOABI, MX KJIaCCU(PHKALML: MOHOCaXapHub! (TJIIOK03a, PPYKTO3a), AUcCaxapHuIbl
(caxaposa) 1 nosmcaxapusl (Kpaxmai 1 HeJUIro103a). [ 110Kk03a — BEIecTBO ¢ TBOHCTBEHHOH
(yHKIHEH — ambAernAOCTIUPT. XMMHUUECKHE CBOMCTBA IIIIOKO3bI: OKHCIEHHE B TIIIOKOHOBYIO
KHCIIOTY, BOCCTAHOBJICHUE B COPOUT, CIIUPTOBOE OpoxkeHue. [IpuMeHeHNe TII0K03kl Ha OCHOBE
CBOMCTB. 3HaYCHHE YTJIEBOIOB B KUBOW MPUPOJIE U KHU3HH denoBeka. IIoHATHE 0 peakuusax
MOJMKOHJECHCAIIMH U THAPOIM3a HA PUMEPE B3aMMONPEBPALICHUN: TIIOK03a <> MOJMCaXapul.

JlaGoparopnasi padora Ne 4: Xumwuueckue cBoiicTBa cnupToB u (eHonoB. PacTBopenune
TJIMLIEPUHA B BOJIe M peakius ¢ ruapokcuaoM meau (I1)..

JlaGopaTopHas paGora Ne 5: Xumudeckne CBOWCTBA MPENENbHBIX W HEMPEACTHHBIX KapOOHOBBIX
KHUCJIOT.

JlaboparopHasi padora Ne 6: OTHOLIEHHE >XHPOB K BOJE W OPraHUYECKHM PaCTBOPUTEISIM.
Jloka3aTenbCTBO HeNpenebHOI0 XapaKkTepa KHUPOB.

10

JladopaTopHasi padora Ne 7: B3zauMoJieiicTBHE TJIIFOKO3bI M CaxXapo3bl ¢ TUAPOKCHIOM MEIH
(IT). KagecTBeHHast peaknys Ha Kpaxmal

OK 2-8
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Tema 2.4

A3oTcoaep:kanue
opraHuvyecKHe coeINHEHHs.
oaumepsl

Conep:xanue yueOHOro MaTepuasia

1

Amunsbl. [TonsiTre 00 aMnHax. Anudarndeckne aMUHbL, UX KIacCH(HUKALUSI 1 HOMEHKJIATYpa.
AHMIMH Kak opraHnyeckoe ocHoBanue. [loiayuenue anununa u3 HUTpoOeH3oa. [Ipumenenue
AQHWJIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCJI0TBI. AMHMHOKHCIIOTEI KaK aM(l)OTepHI)Ie Z[I/I(byHKIII/IOHaJ'H)HLIe OpraHn4eCKuec
COCAUHEHUS. XMMHYECCKHE CBOIICTBa aMHUHOKHUCIIOT: B3aUMOJCUCTBHE C mecjioyaMu, KUCJIIOTaMU U
ApYT € Apyrom (peaKHI/IH HOJII/IKOH)ICHCB.HI/II/I). IlentuaHas CBA3b U MOJUICIITHIBL. HpI/IMeHeHI/Ie
aMHHOKMCJIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYphl OelkoB. XHMHYECKHE CBOWCTBA OENKOB:
ropeHue, JeHaTypalys, THAPOJIH3, IIBETHbIe peaknuu. buonornueckne GpyHkumu Oenxos. benku u
MOJTMCAaxXapy/Ibl KaK OMOTIOINMEPBI.

IlnacTmaccsl. HonyquI/Ie noJIMMEPOB peaKuHeifI NoJMmMepus3aliu MW MOJHMKOHACHCAIUU.
TepMOHJ’IaCTPI‘IHBIe 1 TCPMOPCAKTHUBHBIC ITJIACTMACCHI. Hpe,ﬂ[CTaBI/ITGHI/I mIacTtMacc.

BO.]'IOKHa, HX K.]IaCCl/l(l)l/lKa].ll/lﬂ. HonyquI/Ie BOJIOKOH. OTZ[GJ'IBHBIC NpeACTABUTCIN XUMHYCCKUX
BOJIOKOH.

JlaGopaTopHas padora Ne 8§ Xumudeckie CBOWCTBa OCIKOB.

pakruyeckoe 3anaTue Nel( Pemenne sxcriepuMeHTaIbHBIX 3a7ad Ha WACHTH(PHUKAIIAIO
OPTaHWYECKUX COCTMHEHHH.

OK 2-8

Ilpomescymounan ammecmayus 8 popme IK3amena

Bcero

112
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JJUCHUILIAHBI

B nmensx peanmsanyy KOMIIETEHTHOCTHOTO MOAXOAA INPU M3YYEHUU JUCLHUIIIMHBI
OV/1.08 XuMusi UCIONB3YIOTCA aKTUBHBIC M UHTEPAKTUBHBIC ()OPMBI MPOBEJCHUS 3aHATHIA
(MyJIpTUMEIUA-TIpE3eHTALMN, IPOCMOTP U  OOCyXJIeHHe BHICO(DUIbMOB, aHAIM3
KOHKPETHBIX CUTyallui (KeHC-METON), IEJIOBBIE UIPHI).

IIpumenenne Ha y4yeOHOM 3aHATMM MHTEPAKTUBHBIX (opM paboThI, CTUMYIHPYET
MO3HABATENPHYI0 MOTHBALMIO  OOYYaIONIMXCS, IOMOTaeT MOIAEpPKaTh MOTHBAIHIO
Oo0y4arolMXCcsl K HOTYYEHUIO 3HAHUM, HAJIAKUBAHHUIO ITO3UTHBHBIX MEXKIMYHOCTHBIX
OTHOIICHUH, TIOMOTAET YCTaHOBICHHUIO JOOpOKenarenbHoi arMochepsl. MHuIMupoBanue u
HOJJIEP’KKA MCCIIE0BAaTEIbCKOM JIeATEIbHOCTH O0y4aroluXcs B paMKax peaju3alud UMHU
UHAMBUAYAJIBHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, JAeT BO3MOXHOCTb
npUoOpeCTH HaBBIK CaMOCTOATENBHOTO pPEIIEHHsl MpOoOJeMbl, HAaBbIK T€HEPUPOBAHUA U
oopmieHnsT COOCTBEHHBIX HJEH, HABBIK YBAXHUTEIHHOTO OTHOIICHHUS K UYKUM HICSIM,
HaBBIK ITyOJMYHOIO BBICTYIUIEHUS IEpel ayAUuTOpUEH, apryMEHTUPOBaHHUsS M OTCTaUBaHUS
CBOEHU TOYKH 3PECHMUS.

JUis TO3UTUBHOIO BOCHPHUATHA OOydaromumucs TpeOOBaHUM IpenoaaBaTeds,
NPUBJICYCHUSI WX BHUMAHHUS K OOCY)XJaeMOH Ha 3aHATUM WH(POPMAIUH, aKTUBU3AIMH HX
[IO3HABATENIbHON JIEATEJIbBHOCTH Ha YYEOHBIX 3aHATUSAX MEXIy MpernojaBareiieM H
00y4aroUIMMKCS YCTaHABJIMBAIOTCSI IOBEPUTEIbHBIE OTHOILIECHUS.

Ha y4yeOHOM 3aHATHH COOMIOMAIOTCS OOLIETPUHSATHIE HOPMBI MOBEICHHS, MPABHUIIA

oOlIeHus co cTapuMu (TMpenojgaBarejeM) U CBepCTHUKaMH (00yYarolUMUCs), TPUHITUIIBI
y4eOHOI TUCIMIUIMHBI U CAMOOPTaHU3aIUH.

3.1 Tpe6oBaHUsI K MUHUMAJILHOMY MaTepHUAJbLHO-TEXHUYECKOMY O0ecrneyeHn o

Peanuzanus mporpaMmbl y4eOHOM TUCHUIUIMHBI 00ecTiedeHa yaeOHbIM KaOMHETOM
XUMHH, OCHAIIEHHBIM CJIEIYIOIIMM 000PYIOBaHUEM:

[lepeueHp yueOHO-HArISAHBIX TOCOOUI:

JemoHcTpanoHHble Tabmuibl «Xumusy, Tabmunel: «Tabmuma MenaeneeBa», «Tabnuia
PacTBOPUMOCTH.

VYyeOHast MeOenb: CTOIBI, CTYJIbS, T0CKa MEJIOBas.

[1K, mynsTUMEIUITHOE 000PYAOBAHHE:!

Komnbrorep ¢ BbixogoM B MHTepHer - 1 mT. MyJnbTHMEAHA TPOEKTOP
(TIepeHOCHOI1), SKpaH MPOESKIIMOHHBIHN (MIEPEHOCHOM ), BUPTyaJIbHBIE JTa0OpaTOpHBIE padOTHI.

JIMueH3MOHHOE MPOrpaMMHOE obecrieueHue:

JUIIEH3UOHHOE NPOrpaMMHOE oOeciedeHre OOIIEero u CHeluaJbHOr0 Ha3HauYeHUs
(Microsoft Windows (morosop Ne6714-20 ot 31.08.2020 go 31.08.2021), Microsoft Office
Professional Plus (moroop Ne6714-20 ot 31.08.2020 no 31.08.2021), Zoom (6ecnnmaTHast
Bepcusi) — cBoOOAHO-pacnpocTpansemoe I10.

3.2.1 OcHOBHbIE HCTOYHHMKHU:

1. An¢punorenoBa U. B. Xumus : yueOHuk u npaktukym mius CIIO / U. B.
AH¢puHOreHoBa. - OnekTpoH. ngaH.col. — MockBa : IOpaiit, 2018. - 299 c. -
(ITIpodeccronanbroe oOpazoBanue). — Tekcr : anekrponHbiit. — URL: http://www.biblio-
online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595 (mara oOparieHus:
14.06.2021).

2. ITonkoB B. A. Xumus : yue6nuk u npakrukym juist CIIO / B. A. Tonkos. -
OnekTpoH. paH.col. — Mockga : FOpaiit, 2018. - 299 c. - (Ilpodeccrnonansaoe oOpazoBaHue).
— Tekcr : anextponnsiii. — URL: http://www.biblio-online.ru/book/18AAEB48-3187-4EF2-
9580-5CE699666595 (nara oopamenus: 14.06.2021).
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3. Pocun U. B. Xumus : yuebnuk u 3amaunuk s CIIO [/ U. B. Pocun. -
OnekTpoH. aaH.col. — Mockaa : FOpaiit, 2018. - 420 c. - (Ilpodeccrnonansaoe oOpazoBaHue).
— Texcr : anexrponnsid. — URL: http://www.biblio-online.ru/book/7678EFFE-1F8D-48A3-
AAEQ-9F9E86320CB 1 (nara obpamienus: 14.06.2021).

3.2.2 JlonmoJHUTE/IbHbIE HCTOYHUKH:

1. Epoxun }0. M. Xumusa s npodeccuii U CrenualbHOCTEH TEXHUYECKOTO M
ecTecTBeHHO-Hay4Horo npodwunei / FO. M. Epoxun - 4-e u3n., crep. — MockBa | Akanemusl,
2017. - 496 c. — TekcT : HEMOCPEICTBEHHBIM.

2. OV]I.08 Xumus : METOAMYSCKHE YKa3aHWSA Ul MNPAKTHYCCKUX 3aHATHH 110
muctmuinae OY .08 Xumus st o0ydaronuxcss 0 BCEM CIICIHUATBHOCTAM OYHOH (OpPMBI
obyuenus yacte 1 / TUY ; coct. 'abapadpukosa JI. C. — 1 u3n., - Tromens : M3narenbckuii
nentp BUK, TNV, 2018 — 48 c. — Tekcr : HemoOCpeACTBEHHBIN.

3.2.3 IIpodeccnonajibublie 0a3bl JaHHBIX:

1. DnexTpoHHas OMOIMOTEeKa Y4eOHBIX MaTepHuasoB Mo xumud : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/ (mara
obpamenus: 14.06.2021). — TekcT : 31EKTPOHHBIM.

2. 3apyOexHble M OTEYECTBEHHBIC xKypHanbl : [caiit]. — URL

https://elibrary.ru/defaultx.asp Hayunas snekrponnas Oubanoreka eLIBRARY.RU (mata
obpamienns: 14.06.2021). — TekCT : 3I€KTPOHHBIH.

3.24 DaeKTpOHHBbIE U31aHUA (3JIEKTPOHHBbIE PeCypChl):

1.O0pa3oBarenbHbli CalT I HIKOJIBHUKOB «Xumus» : [caiit]. — URL : www.
alhimikov. net (mara o6pamenus: 14.06.2021). — TekcT : 37€KTPOHHBIA.

2.DnexTpoHHas OubaroTeka mo xumuu : [cait]. — URL : www. chem. msu. su (mxara
obpamienns: 14.06.2021). — TekcT : 31€KTPOHHBIH.

3. DIEeKTPOHHBIH KypHaN «XUMUKU U xumus» . [cait]. — URL : www. chemistry-
chemists. com (marta o6pamenus: 14.06.2021). — TeKCT : 31IE€KTPOHHBIIA.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

PesyabTaThl 00y4eHuUs1

Kpurepun onenkn

MeToabl OIeHKH

Ymenus:
— JlaBatb
OIIEpPUPOBATh
XUMHAYECKUMU
BEIIECTBO,
JJIEMEHT,  aTOM,
OTHOCHUTEJIbHBIE
MOJICKYJISIpHAs
AJUIOTPOMNHS,
XUMHYeCKast
JIEKTPOOTPHLIATEIILHOCTD,
BaJICHTHOCTD, CTETIEeHb
OKHCJICHMs, MOJIb, MOJISIpHas
Mmacca, MOJISIPHBIN 00BeM
ra3oo0pa3HbIX BEIIECTB,
BEIIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO  CTPOEHHUS,
pacTBOpHI, JIIEKTPOIUT |
HERJIEKTPOJIUT,
AJIEKTPOIUTUIECKAS
IMCCOLMAlUs, OKUCIHUTENIb U
BOCCTAHOBUTEIIb, OKHCICHHE W
BOCCTaHOBJICHHUE, TEIUIOBOH
apdeKkT peaknud, CKOPOCTh
XMMHUYECKON peakiMy, KaTaius,
XHUMHAYECKOE paBHOBecCHE,
YTJIEPOIHBII CKeJIET,
(yHKIIMOHANIbHAS rpynmnma,
M30MepHsi, FOMOJIOTHS
OK 1-8

ompeNesieHue U
CJIEIYIOIIUMH
TMOHATUSIMU:
XUMHYCSCKHI
MOJIEKYJIa,
aToMHas U
Macchl, HOH,
H30TOIIBI,
CBSI3b,

— JlaeT ompejeneHUe W ONEPHPYET
CIIeTYFOIIIMMHU XAMHUYECKAMU
MMOHSATHSIMH: BEIIECTBO, XUMHYECKHI
AJICMEHT, aToM, MOJIeKYIIa,
OTHOCHUTEJIbHBIE aTOMHast u
MOJICKYJISIpHAS MacCHI, HOH,
AJUTOTPOIHMSI, M30TOIMBI, XHUMHYCCKas
CBSI3b, AJIEKTPOOTPHUIIATETHHOCTD,
BAJICHTHOCTB, CTENEHL OKHCIIEHUS,
MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00beM  Ta3000pa3HBIX  BEIECTB,
BEIIIECTBA MOJICKYJISIPHOTO i
HEMOJICKYJISIPHOTO CTPOCHHS,
pacTBOPBHI, AIEKTPOJTHT 51
HEDJICKTPOJIUT, DJICKTPOIUTHUCCKAS
JIACCOLIMAINS, OKHCJIUTEIND 31
BOCCTAaHOBHUTEIb,  OKHCIEHHE H
BOCCTAHOBJICHHE, TEIUIOBOH 3(deKT
peaKkiuu, CKOPOCTh XHMHYECKOU
peaknuu, Karauu3, XUMHUYECKOe
paBHOBECHE, YIJICPOIHBIA CKEJET,
GyHKIIMOHATBHAS TPYIITA, H30MEPHs,
TOMOJIOTHS

IIpakTnueckue wu
nabopaTopHbBIS
paboThI o
Temam: 1.1, 1.2,
13,14, 1.5, 1.6,
1.7, 2.1, 2.2, 2.3,
24

- q)OpMYJII/IPOBaTL 3aKOHBI
COXpPAaHCHUA MAacCChbl BCHICCTB U
IIOCTOAHCTBA COCTaBa BCUICCTB
OK 1-8

— ®opmynupyer 3aKOHBI
COXpaHEHUSI MacChl BEIIECTB U
MTOCTOSIHCTBA COCTABa BEIIECTB

JlaGopatopHas

pabora 1o Teme
1.3

— OOBACHATH
CMBICT CUMBOJIUKH
MIEPUOINYECKON TaOIUIBI
XUMUYecKux sjemeHtoB J[. U.
Menieneena (HOMepoB
3JIEMEHTA, MEepuoJia, TPYIIbI) U
yCTaHOBKA IPUYUHHO-
CIIEICTBEHHOM CBSI3M  MEXKIY
CTPOEHHEM aToma u
3aKOHOMEPHOCTSIMHA HW3MEHECHUS
CBOICTB JJIEMEHTOB u
00pa30BaHHBIX MMM BEIIECTB B
MepHoJaxX U TPyIIax

buznyeckuit

— OObBsicHSET (QUIUYECKHI CMBICI
CUMBOJIUKHT MIEPUONIECKOMN
TaOJUIBI XUMHUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa (HOMEpOB JIEMEHTA,
nepuofa, TPYONbl) W YCTAaHOBKHU
MPUYHUHHO-CJICICTBEHHOM CBSI3H
MEXIy  CTpOCHMEM  aTomMa U
3aKOHOMEPHOCTSMHU W3MCHCHHUS
CBOICTB 2JIEMEHTOB U 00pa30BaHHBIX
UMH  BCIIECTB B IEpUOJAX U
rpynmnax.

IIpaxTueckoe
3aHATHUEC 110 TEMEC

1.2
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OK 1-8

— JlaBatp XapaKTEPUCTUKY
BOXXKHEHIIINX TUIIOB XUMUYECKUX
CBSI3¢l W OTHOCHUTEIBHOCTHU

sroii  Tunoioruu. QOBIACHATH
3aBUCUMOCTb CBOICTB BEIIECTB
OT HX COCTaBa U CTPOCHUSA

KPUCTATINYECKUX PELIETOK
OK 1-8

— JlaeT XapakTepucCTUKy
Ba)KHEHUIIINX THITOB XUMHUYECKHX
CBs3€il 1 OTHOCUTEIILHOCTH 3TOM
tunoaorud. OObsICHIET
3aBHCHUMOCTH CBOMCTB BEILIECTB OT
HX COCTaBa M CTPOCHUS
KPHUCTAJUIMYECKUX PELIETOK.

IIpaxTueckoe
3aHATHE 110 TEME
2.1

— Hcnonb3oBarh B y4eOHOU U

— Hcmonezyer B yuyeOHOU W

IIpakTnueckue u

npodeccnoHanbHOM npodeccHoHaNbHOM  AESATETbHOCTH | J1a0OpaTOpHBIE
JeSTeIbHOCTH XUMHYECKUX | XUMHUYECKUX TEPMHHOB U | paboTHI MO BCEMY
TEPMHUHOB U CUMBOJIUKH CUMBOJIUKH. Kypcy

OK 1-8

— OOBACHATD cymHocTh | — OObscHsET cymHocTh | [IpakTuueckue u
XUMHYECKHX MIPOIIECCOB. | XUMHUYIECKUX IPOIIECCOB. | JIAbOpaTOpHBIE
Knaccudunuposats Knaccudpunupyer XUMHUYECKHE paboThI 1O
XUMUYECKHE  pEeaKkIuu [0 | peaklUy MO pa3IuyYHbIM Npu3Hakam: | Temam: 1.1, 1.2,
pa3IMYHBIM TMpH3HAKaM: YUCIY | YUCly W cocTaBy mpoayktoB u | 1.3,1.4,1.5, 1.6,
M COCTaBy NpPOAYKTOB W | peareHTroB, TemioBomy dddexry, | 1.7,2.1,2.2, 2.3,
peareHToB, TEIJIOBOMY | HampaBleHHIo,  (aze,  HATUYHIO 24
a¢dekty, HampaBiieHUI0, Qa3e, | Karaau3aTopa, U3MEHEHHUIO CTEICHEeH

HaTHYHUIO KaTajan3aTopa, | OKHCIEHUS JIEMEHTOB, 00Pa3yIOIINuX

HW3MEHECHUIO CTEIIEHEN | BEUIECTBA. Y CTAHABIMBAET IMPU3HAKU

OKUCJICHUS AJIEMEHTOB, | OOIIEro M Pa3juYyHOTO B THUIOJIOTHHU

o0pa3yromux BEILIECTBA. | pEAKLIMI 11 HEOPraHWYECKOW U

YcTaHaBnuBaTh NPU3HAKU | OPTaHHUYECKON XUMUHU.

o0mero W  pasIuyHOro B

THUIIOJIOTUU peaxIuii TUIS

HEOPraHUYECKOU u

OpPraHUYECKON XUMUU

OK 1-8

— CocrtaBnsTh ypaBHeHus | — CoctaBnser ypaBHeHus peakiuii ¢ | [Ipaktuyeckoe
peaknuii ¢ TOMOIIBI0 METOAA | IOMOIIBI0 METOJa dJEKTPOHHOTO | 3aHSTHE MO TEME
3JE€KTPOHHOTO Oananca. | 6amanca. OOBICHSIET 3aBUCUMOCTD 1.6
OOBACHATD 3aBUCHMOCTH | CKOPOCTH XUMHYECKOW pEeakiuu |

CKOPOCTH XUMHUYECKOW PEaKINH | TOJOKEHUS XUMHUYECKOTO

U TIOJIOXKCHHS XHUMHYECKOTO | PaBHOBECHS oT Pa3TUYHBIX

paBHOBEeCHs OT  pa3jM4YHBIX | (PaKTOPOB.

(bakTopoB

OK 1-8

— BrimosnHATh XUMHYECKUW | — BplmonHser xumuueckuit | [IpakTrueckoe
AKCIIEPUMEHT MO | DKCIIEPUMEHT [0 PACIO3HABAHUIO | 3aHSITHE MO TeMe
pacIO3HABaHUI0  BAKHEWIIMX | BAKHEWIINX  HEOPraHUYECKUX U 2.1
HEOPTaHUYECKUX U | OPTaHWYECKUX BEIIECTB, MOTYyUYECHUIO

OpPTaHHYECKUX BEIECTB, | KOHKPETHBIX BEIIECTB, OTHOCSIIIUXCS

MOJTYYEHUIO KOHKPETHBIX | K U3YYEHHBIM KJIaccaM COCTUHEHUH.

BEIIECTB,  OTHOCSIIMXCSA K

W3YYCHHBIM KJ1accam

COEIMHEHU I
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OK 1-8

— BeinonsaTe XUMUYECKUH | — BeInomHser xumuyeckue | JlaboparopHbie
9KCIEPUMEHT B IIOJTHOM | SKCIIEPUMEHTBI B IIOJIHOM | paboThI IO TEMaM
COOTBETCTBUM C MPaBHJIAMHU | COOTBETCTBUU c npaswiamu | 1.3, 1.5, 1.7, 2.3,
0€30I1aCHOCTH. HaGnronate, | 6€30aCHOCTH. HaGmronats, 24
(buKcupoBaTh u naBath | GUKCUpPOBAaTh W JlaBaTh OIKCAHHE

OIHCaHKe pe3yJabTaTOB | PE3yJIbTATOB IIPOBE/IEHHOTO

IIPOBEJIEHHOT'0 SKCIIEPUMEHTA HKCIIEPUMEHTA

— IlpoBoaute  pacuersl 1o | — IIpoBoaut pacueTsl no | Ilpaktuueckue
XUMAYECKUM  GOpMyliaM U | XUMHYECKHM (bopmynam u 3aHSTHS 110
YPaBHEHUSAM PEAKIIHIA; YpaBHEHUSM PEAKIIUIA; temam 1.1, 1.4,
OK 1-8 1.5, 1.7

— OOBSICHATH XUMUYECKHE — OObscHsAeT XuMHUecKue sBieHus, | JlabopaTtopHble
SIBJICHUS, IPOUCXOASIILIUE B POUCXOAIINE B IPUPOJIE, OBITY U paboThI 0 TEMam
pupo/ie, ObITY U Ha Ha IIPOU3BOJICTRE. 1.7,2.3
IIPOU3BOJICTBE

OK 1-8

— Omnpenenars  Bo3MoxHoOcTH | — Omnpenenser BO3MOXXHOCTH | JlaboparopHbie
IPOTEKAHMS XMUMUYECKUX | IPOTEKAHUS XMMUYECKUX | pabOThI IO TEMaM
MPEBPALICHU B  Pa3iMUYHBIX | IPEBpALCHUM B pazmusbix | 1.3, 1.5,1.7,2.3
YCIOBHUSAX YCIIOBHSIX.

OK 1-8

— T'oroButs pactBopel | — 'oToBUT  pacTBOpbl 3amaHHOM | JlaGopaTopHsble
3aJJaHHOM  KOHILIEHTpAalMM B | KOHUEHTpauuu B ObITYy M Ha | pabOThI IO TeMaM
OBITY U Ha MPOU3BOJCTBE MIPOM3BO/ICTBE. 13,23

OK 1-8

— CamocrosTenbHOo  HaxouTh | — CaMOCTOSATENBHO HaXOJUT [ToaroroBka
XUMHAYECKYI0 HMH(OpPMAIUIO C | XUMHYECKYIO nH(pOpMaLINIO c | coo0ueHui o
UCIOJb30BAHUEM  Pa3IMYHbBIX | UCIOJIb30BAHUEM pasnuuHbIX | Temam 2.3, 2.4
HUCTOYHUKOB (Hay4HO- | ICTOYHMKOB  (HAay4HO-TIOMYJISPHBIX

MOMYJISIPHBIX U3JJaHUH, | U31aHUl,  KOMIIBIOTEpHBIX  0a3

KOMIIBIOTEPHBIX 0a3 JaHHBIX, | JaHHBIX, pecypcoB HTepHeTa).

pecypcoB HTEepHeTa)

OK 2-6, 8

— Hcnonb3oBath — Hcnonb3yeT KOMIBIOTEPHBIE IToaroroBka
KOMITBIOTEPHBIE TEXHOJIOTHH TEXHOJIOTHH JIIsl 00pabOTKU U cO001IeHuH IO
11 00pabOTKHU U Nepeadn nepeaayr XuMHIecKol HHPpOpMaluu Temam 2.3, 2.4
XUMHUYECKON MHPOPMAIMK U €€ | U €€ MPEACTABICHUS B Pa3INYHbIX

IIPEICTABICHMS] B pa3JIUYHbIX dopmax

bopmax

OK 2-6, 8

— JlaBaTp OLICHKY — JlaeT oneHky 10CTOBEpHOCTH ITonroroska
JIOCTOBEPHOCTH XMMHUYECKOMN XUMHUYECKON nHpOpMaIuy, cO0011IeHuH IO
uH(pOpMaINH, TOCTYNAIONIEH U3 | MOCTYMAIOLIEH U3 Pa3HbIX Temam 2.3, 2.4
Pa3HbIX UCTOYHUKOB HMCTOYHUKOB

OK 2-6, 8

3HaHusA:

—  3aKoHBI COXpaHEHUs MaccChl | — 3HaeT 3aKOHBI COXpaHCHMSI MAaCCHI | Y CTHBIU OIIpOC I10
BEIIECTB U IIOCTOSIHCTBA coOCTaBa | BCLICCTB Hu IMOCTOSAHCTBA cocTaBa Teme 1.2
BEILIECTB. IIpuyKHHO- | BELIECTB. [IprumHHO-CIIEICTBEHHON
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CIEICTBEHHOM  CBSI3M  MEXIY | CBSA3M  MEXKAY COAEpPKaHHEM  3THUX

COICpKAHUEM 3THUX 33aKOHOB M | 3aKOHOB W HAIlUCAHUEM XHMHUYECKHX

HaITUCaHUEeM XHMHUYECKUX (GopMynd | popMya W ypaBHEGHUH. YCTaHOBKa

u YPaBHECHUIA. VYcTaHOBKA | 3BOJIIOLIMOHHON CYLIHOCTH

3BOJIFOLIMOHHOU CYIIHOCTH | MEHJEJIECEBCKOU u COBPEMEHHOU

MEHENIEEBCKOI M COBPEMEHHOH | (POPMYIHPOBOK MEePUOANIECKOTO

dhopmymupoBok  mepuoauueckoro | 3akona Jl. . Menzaeneena.

3akoHa /1. . Menaeneena

0K 2,4,8

— 3aBHCHMOCTH cBOMCTB | — OOBACHAET 3aBHCHMOCTH CBOWCTB 3amura
XUMHUYECKUX BEILIECTB OT CTPOCHUSI | XUMUYECKUX BEHIECTB OT CTPOCHUSA naboparopHOit
aTOMOB 06pa3y}0umx X | aTOMOB 06pa3y}oumx X XHUMHYCCKUX pa6OTBI IO TeEME
XUMUYECKUX 3JIEMEHTOB 3IEMEHTOB. 1.3

OK 2-8

— OCHOBHEBIE MOJIOKCHUS TEOPUHU
SHCKTpOHHTquCKOﬁ JUCCoaliunu
U XapaKTCPUCTUKA B CBETC 3TOM

— 3HaeT OCHOBHEIE MOJIOKECHUS TECOPpHHU
SHGKTPOHHTHHGCKOfI Jucconuanu M
XapaKTCpUCTHUKa B CBCTC 3TOM TCOpUHU

Tect o Teme 1.5

TEOpUU CBOICTB OCHOBHBIX | CBOMCTB OCHOBHBIX KJIaCCOB

KJIacCOB HEOPraHUYECKUX | HEOPraHUYECKUX COCITUHEHUI.

COEMHEHUI

OK 2-5, 8

— OCHOBHBIC TIOJIOKCHHUSI TEOPUHU | — 3HACT OCHOBHBIC TOJIOKEHHS TeOpUur | TECT IO pasneny
XUMHYECKOTO CTPOEHUA | XMMHUYECKOTO CTPOCHUSI OpPTraHHYECKUX 1
OpPraHWYECKUX  COEIMHEHUUW U | COCIMHEHUN M XapaKTEPUCTHKA B CBETE

XapakTepUCTUKa B CBETE J3TOW | 3TOM TEOPUM  CBOMCTB  OCHOBHBIX

TEOPUHU CBOWCTB OCHOBHBIX | KJIACCOB OPraHUYECKUX COECTUHECHU.

KJIacCOB OpraHU4YECKUX

COETMHEHUN

OK 2-5, 8

— Ha3Banue u3ydeHHbIX BemlecTB | — Ha3biBaeT u3ydeHHbIE BelIEeCTBA IO 3amura

o TPUBHAIILHOU WM | TPUBHAIIBHOW — WJIM  MEXKIYHapOJHOW | TMPAKTHYECKUX U
MEXJIyHapOJHOH HOMEHKJIAaType M | HOMCHKJIAType M OTPaXKEHHE COCTaBa |  jaGOpPaTOPHBIX
OTpaKeHUE cocTaBa ATUX | 3TUX  COEAMHEHHMM ¢  [OMOILBIO pabor
COEIMHEHU c MMOMOIIBIO | XUMHUYECKHX (POPMYII.

XUMHUYECKUX (HOpMYIT

OK 2-8

— Kiaccudukamms Bemmects u | — Kiaccupummpyer — BemiectBa W | Y CTHBINM OMPOC O

NpPOLIECCOB € TOYKH
OKHCJICHUA-BOCCTAHOBIICHHUS

0K 2,4,8

3peHUS

IMpoUeCChl C TOYKU 3PCHHUA OKHUCJICHHUA-
BOCCTaHOBJICHUAI.

TeMam 2.3, 2.4

— CoOnroaeHue npaBwi | — CoOmogaer npaBmia 3kosorumdeckd | MHCTpyKTax mo
9KOJIOTHYECKU TPaMOTHOTO | TPaMOTHOTO TMOBEJICHUS B OKPYKarollen Thb
MOBEJICHUS B OKPY KaloLlEel cpeie cpene. DKCIEPTHOE
0K ?2,4,38 OLICHUBaHUE
BBIIIOJIHEHUS
IpaBuI IpU
BBIIIOJIHEHUH
71a00paTOPHBIX U
IIPAKTHYECKUX
3aHATUH
— OILEeHKY BIUSHUA XUMUYECKOTO | — OLEHHUBAET BIMSHUE XUMHUYECKOTO IToaroroska
3arpsI3HEHUS] OKPY’KArOUIENH Cpejbl | 3arps3HEHUS OKpPYXKaloMIed cpeasl Ha COOOILLIEHU I

Ha OpraHu3M 4YCJIOBCKA W JAPYyruc

OpraHu3M YCJIOBCKA W JPYTU€ KUBLIC
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’KHMBBIE OPraHU3MBbI OpraHU3MBI.

OK 2-6, 8

— Cobmoaenune npasun | — Cobnronenue mnpasun Oe3omacuHoro | MHCTpykTaxk mno

0e30macHoro obpareHus ¢ | oOpareHus ¢ TOPIOYUMHU U TOKCHYHBIMH TG

TOPIOYNMH " TOKCHYHBIMHU | BEIIECTBAMH, 71ab0paTOPHBIM DKCIepTHOE

BELIECTBAMH, 71a00paTOPHBIM | 000PYIOBAHHEM. OLIEHUBAHKE

obopyoBaHHeM BBINOJIHEHHS

0K 2,4,8 MPaBUII U
BBIIIOJIHEHUU

71a00paTOPHBIX U
IIPAKTUYECKUX
3aHATHI
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