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1 OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCITATIIAHBI
OY /.08 XUMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMmbl

Huctummuaa OY]J[.08 Xumus Bxogut B obmeoOpasoBarenbubiii nukia TITICC3 kak
obr1ast yueOHast TUCIHHUILINHA (110 BEIOOPY M3 00sM3aTEIbHBIX MPEIMETHBIX 00JIaCTEH).

PaGouast mporpamma yueOHON MUCIUTUIMHEI SBIISETCS YaCThIO MPOTPAMMBbI MTOATOTOBKH
CIIEIUAJIMCTOB CPETHEr0 3BEHA 10 CIEHAIBHOCTH 10 creruanbHocT 21.02.01 Pazpabotka u
IKCIUTyaTaIMs HEPTSHBIX U Ta30BBIX MECTOPOKICHUH.

1.2 leab u miiaHupyembie pe3yabTaThl 0CBOEHHUS JUCHUILINHBI:

Conepxanne y4eOHOW MUCIUIUIHHBI «XUMHUS» OOYCIOBICHO OOIIEH HAIeIeHHOCTHIO
o0Opa3oBaTenpHOr0 Mporecca Ha (OpPMUPOBAaHME Yy OOydYalOIIUXCS YMEHUH U 3HAHUIA,
HeoOXomuMBbIX st kadecTBeHHOro ocBoeHus OIl CIIO Ha 06a3e OCHOBHOTO OOIIEro
o0pa3oBaHMs C MOJIyYeHHUEM CpeqHero ofiiero oopazoBanus. B mporecce n3ydeHus XUMUU Y
00yJarOIIUXCsl PA3BUBAIOTCS IMO3HABATEIBHBIC MHTEPECH M MHTEILICKTYaIbHBIC CIIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSTEIbHOM NPUOOpPETEHHs] 3HAHUW IO XUMHH B COOTBETCTBUU C
BO3HHUKAIOIMUMH JKU3HEHHBIMH TIpOOJieMaMH, BOCHHUTHIBACTCS O€peKHOE OTHOIICHUS K
npupojie, TOHUMaHUE 3J0POBOr0 00pasa KU3HU, HEOOXOJUMOCTH MPEIYNPEXKICHUS SIBICHUI,
HAHOCSIIIUX BPEJ 3/I0POBBbI0 U OKpyxkatouied cperae. OHM OCBaMBAIOT MPUEMBI TPaAMOTHOTO,
0€30MacHOr0 HCIOJIb30BaHUSA XMMUYECKUX BEIIECTB M MaTepUasoB, MPUMEHSEMBIX B OBITY,
CEJIBCKOM XO35IMCTBE U HA IPOU3BOICTBE.

Copepxanvie y4eOHOM JNUCHUIUIMHBI «XHMHUS» HANpaBiIe€HO Ha JOCTHIKCHHE
CIEAYIOLIUX LEIIEH:

-popmMupoBaHue y o0Oy4aromMxcs YyMEHHUs OLIEHWBaTh 3HAYMMOCTh XHUMHYECKOIO
3HAHUS IS KQXKIO0TO YEIOBEKa;

-popmupoBaHue y 00y4aromuxcs 1eJ0CTHOTO IPECTABICHUS O MUPE U POJIM XUMUU B
CO3/1aHUH COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MHUPA; YMEHUS OOBACHATH OOBEKTHI U
MIPOLIECCHl  OKPYXKAIOLIEH  JEUCTBUTEIIBHOCTU: INPUPOJHOM, COLMUAIBHOM, KYJIbTYPHOM,
TEXHUYECKOHN CPEeJIbl, — UCTIOJIb3YS JIJISl ITOTO XUMHUUECKHE 3HAHMUS;

-pa3BUTHE y OOydYarOIMXCsS yMEHUH pa3nuyath (akTel M OIEHKH, CpPAaBHUBATH
OIICHOYHBIE BBIBOJbI, BHUACTh HUX CBA3b C KPUTEPUSIMH OIICHOK U CBS3b KPUTEPHEB C
OTIpeZICIEHHOW CHUCTeMON IIeHHOCTel, ¢GopMynupoBatb M OOOCHOBBIBATH COOCTBEHHYIO
TTO3UIIHIO;

-ipuoOpeTeHre O0YyJaroIIMMHUCS OIbITa Pa3HOOOPAa3HOM NEATENbHOCTH, TMO3HAHUS H
CaMOTIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIONIUX YHHUBEPCATbHOE 3HAYEHUE JUISl Pa3IMUHBIX
BUJIOB JIESATENILHOCTH (HAaBBIKOB PEILIEHUsI MPOOIeM, MPUHATHS PEIICHUH, MOUCKa, aHalu3a U
00paboTkn  uwHPOpMAIMK,  KOMMYHHUKATHUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPEHUH,
COTPYIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEI[ECTBAMH B IIOBCETHEBHOM KU3HU).

OcBoenue comepxaHusi y4eOHON NUCIHMIUIMHBI «XHUMHSI», 00€CIIEUNBACT JTOCTHKECHUE
CTYJIEHTaMHU CIEAYIOIINX PE3yIbTaTOB:

JIUYHOCHIHBIX

— YYBCTBO TOPJAOCTH M YBAXEHUS K HCTOPUU U JIOCTHUKEHUSIM OTEUECTBEHHOMU
XUMUYECKON HAYKH; XUMUYECKH TPAMOTHOE TIOBEICHHUE B MPO(HECCUOHATLHOM JAeTETFHOCTH 1
B OBITY IIPH OOpaIIeHNH ¢ XUMHYECKUMHU BEIIECTBAMH, MaTepHUaIaMH U MPOIIECCaMU;

— TOTOBHOCTh K TIPOJIOJDKEHHUIO OOpa30BaHMsI W TIOBBIIEHUS KBadU(pUKAIIUU B
n30paHHON MpodecCHOHANBHON NeATENBHOCTH U 00BEKTUBHOE OCO3HAHHME POJIM XUMHUYECKUX
KOMIIETEHITU B ATOM;



— YMEHHE UCIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM XUMHUYECKOM HAYKH U XUMUYECKUX
TEXHOJIOTHI [JIsl TOBBIIMIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJlbHOTO Pa3BUTHsSI B BBIOPaHHOM
po(hecCHOHATTLHOM JIeATEIIBHOCTH;

MemanpeomenmHpix:

— HCIIOJIb30BAHME pPA3JIMYHBIX BUJIOB IO3HABATEJIBHOM JEATEIBHOCTH M OCHOBHBIX
MHTEJJICKTYaJbHBIX Olepanuii (MOCTaHOBKU 3a7ayd, (OpMYJIMpPOBAaHUS TUIIOTE3, aHAIH3a U
CHHTE3a, CPaBHEHUS, OOOOLICHMsS, CHUCTEMAaTH3allMH, BBIBJICHUS NPUYMHHO-CIIEICTBEHHBIX
CBsI3€i, MOMCKa aHaIoroB, (JOPMYJIMPOBAHUS BHIBOJOB) JJISl PEIICHUS MOCTaBJICHHOMN 3a/1ayH,
IIPUMEHEHUEOCHOBHBIX METOJIOB IIO3HaHMs (HAOJIOEHUs, HAYYHOIO SKCIIEpUMEHTA) IJId
W3YYEHHUS Pa3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIUMOCTh CTAIKHBATHCS B MPOPECCHOHAIBHOM cdepe;

— UCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJISl MOJIYYCHHUS] XUMUYEeCKol nHbopMaluuy,
YMEHHME OLEHUTh €€ JIOCTOBEPHOCTh JUIS JOCTMIKEHMSI XOpOLIMX pe3yJbTaToB B
npodeccuoHabHOU cdepe;

npeomMemHuuvix:

— c(pOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MECT€ XUMHUU B COBPEMEHHOW Hay4HOI
KapTUHE MUpPA; TOHHMaHUE POJU XUMHH B (OPMHUPOBAHUHU Kpyro3opa u (yHKIMOHATHHOU
rPaMOTHOCTH YeJIOBEKa JIJIsl PEeLICHHS MPAKTUYECKUX 3a/1a4;

— BJIQZICHHE OCHOBOIIOJIAraloIIMMH XUMUYECKUMU NOHATHUAMHU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOIA;

— BJIaJICHME OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMSI, MCIIOJIb3YEMbIMH B XHUMHHU:
HaOII0/IEHUEM, OMHCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBIACHATD
pe3yabTaThl IPOBEACHHBIX OIBITOB M JI€JaTh BHIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTh IPUMEHSITh
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

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

— BJaJICHUE MpaBUIaMH TEXHUKH O€30IacHOCTH IpPH HCIOJIb30BAHUM XHUMHUYECKHUX
BELIECTB;

— c(OpPMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM 110 OTHOIIEHHUIO K XUMHUYECKOU
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HBIX UICTOYHHUKOB.

B pe3ynbpTaTe ocBOCHMS TUCIUILUIMHBI O0YYArOIINIICS JOKEH:
yMeTh:

— JlaBaThb ONpEJEJIICHWE M OINEpPUpPOBATh CIEAYIOIIMMH XUMHUYECKUMHU MOHATHSIMHU:
BEILECTBO, XUMUUYECKHI AIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIsIpHast
Macchl, HWOH, aJUIOTPOIMS, H30TOIbI, XUMHUYECKas CBS3b, OJIEKTPOOTPULATEILHOCTD,
BaJICHTHOCTh, CTETNICHb OKUCIICHHUS, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA 00BEM Tra3000pa3HbIX
BEIIECTB, BELIECTBA MOJIEKYJISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPHIL, JIEKTPOJIUT U
HEAJIEKTPOJIUT, JIEKTPOJIUTHYECKAs TUCCOLUALINS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHUE
U BOCCTaHOBJIEHUE, TEIUIOBOM 3(PQEKT peaklnH, CKOPOCTbh XUMHYECKON peaklMH, KaTalus,
XUMHUYECKOE paBHOBECHUE, VIJIEPOJAHBIN CKeneT, (yHKIMOHAIbHAs TpYIa, H30MepHs,
TOMOJIOTHS;

— (opmynupoBaTh 3aKOHBI COXpPAHEHHS MAacCChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECTB;

— OOBACHATH (PU3NYECKUIN CMBICT CUMBOJIMKH MEPHOAMYECKON TaOIHIIBI XUMHUYECKUX
anementoB JI. W. MenneneeBa (HOMEpOB »JJIeMEHTa, IEpHOJa, TPYNIbl) M yCTaHOBKA
MPUYUHHO-CIEACTBEHHON CBS3M MEXAY CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMU HU3MEHEHUS
CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX HMHU BEIIECTB B MEPHOJAX U IPYIIaXx;



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

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

— OOBSACHATH CYIIHOCTh XHUMHYECKHUX mpolreccoB. KinaccupuuupoBaTh XHMHYECKHE
peaKlMy MO PAa3IUYHBIM MPU3HAKAM: YHCIY U COCTaBY MPOJIYKTOB M PEAarcHTOB, TEILIOBOMY
ahdexry, HanpapneHuto, (aze, HATMYHMIO KaTaM3aTopa, U3MEHCHHWIO CTEIICHEW OKHCIICHHS
AJIEMEHTOB, OOpa3yIONIMX BEMIECTBA. Y CTAHABIWBATh MPU3HAKU 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 OPTaHMYECKUX BEIECTB, MOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K U3YYEHHBIM KJIaCCaM COEAUHEHU;

— BBINOJHATh XUMHUYECKUW HKCIIEPUMEHT B TIOJIHOM COOTBETCTBHH C IPaBHJIAMH
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;

— OMNpeAeNsITh BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3IAYHBIX
YCIIOBHUSIX;

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

— CaMOCTOSITEIbHO HAaXOAWTh XUMHUYECKYI0 HWH(GOPMALMI0O C UCIHOJIb30BAaHUEM
pPa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— HCMOJIb30BaTh KOMITBIOTEPHBIEC TEXHOJOTHH JIJIs 00paOOTKHU U Mepeaadyd XUMUYECKON
uH(pOpPMAIIUU U €€ MIPEICTABICHHS B PA3TUYHbIX (hopMax;

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

— 3aKOHBI COXPAHEHHUs MacChl 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
dbopmyIupoBOK nepuoaudeckoro 3akona J[. . Mennaeneena;

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

— OCHOBHBIE MTOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON TUCCOLMALIMN U XapaKTEPUCTHKA
B CBETE ATON TEOPHUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHHUI;

— OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOT'O CTPOCHUSI OPraHUYECKUX COCTMHEHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPTaHUYECKHX COCAMHEHUH;

— Ha3BaHME M3YYEHHBIX BEIIECTB 1O TPUBHUAIBHOH WM  MEXIYHApOJIHOM
HOMEHKJIAType U OTPAKEHHUE COCTaBa ATUX COCTMHEHUN C TTIOMOIIBIO0 XHMHUUECKUX (OPMYIT;

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

— cOoOMI0IeHNE TTPaBUII YKOJIOTHYECKH TPAaMOTHOTO TIOBEICHUS B OKPYIKAIOIIIEH Cpejie;

— OLIEHKY BIIMSIHUSI XUMHYECKOTO 3arpsi3HEHUs] OKPY’KaIOIIEW cpelbl Ha OpraHu3Mm
YEJIOBEKa U APYTHE KUBBIC OPTaHU3MBI,
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— coOmofieHue TpaBuia 0€30MacHOro OOpalieHuss ¢ TOPIOYUMH MU TOKCUYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

B pesynbrare wu3ydenuss y4eOHOM JHUCHUMIUIMHBI  CO3JAIOTCS  YCJIOBHUS  JUIS
dbopmupoBanus odmux kommnereHui (ganee — OK):

OK 1. IloHnmaTh CyIIHOCTh U COLMAIIbHYIO 3HAYMMOCTh CBOEH Oymyriei mpodeccum,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOUPATHh TUIOBBIE METOIBI U
CHOCOOBI BHITTOJIHEHUS MTPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH U KAYECTBO.

OK 3. [IpuHumarh peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAlMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisiTh MOWCK W HCIOJb30BaHUE HHQPOPMAIMH, HEOOXOIUMOMN IS
3¢ (HEeKTUBHOTO BBIMOJIHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPO(hecCHOHAIEHOTO M IMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcmome3oBaTh WHGOPMAIMOHHO-KOMMYHHUKALIMOHHBIE  TEXHOJOTHH B
npodhecCuOHaNBHOM NeSTENbHOCTH.

OK 6. PaboraTh B KOJUIGKTHBE M B KOMaHzae, dPPEKTUBHO OOMIATHCS C KOJUIETaMH,
PYKOBOACTBOM, OTPEOUTEIISIMH.

OK 7. Bparp Ha ce0si OTBETCTBEHHOCTb 3a pabOTy WICHOB KOMAaHJIbI, 3a pe3yJbTar
BBITIOJTHEHHUS 3a/1aHUH.

OK 8. CamocTosTeNnsHO OmNpeneiaTh 3agadd Mpo(ecCHOHATLHOTO M JIMYHOCTHOTO
pa3BUTHSA, 3aHUMAThCA  CaMOOOpa3OBaHMEM, OCO3HAHHO IUIAHUPOBATh  IOBBIIICHHE
KBaJIM(DUKALIUH.



2 CTPYKTYPA U COAEPXKAHUE YYESFHOU JUCITATLIAHBI

2.1 O0bem yyeOHOM AUCHMILVINHBI U BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax

O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 112

B TOM 4YHCJIC:

TEOPETHUECKOE 00yUeHUE 86
IIPAKTUYECKHE 3aHITHSI 16
10

na60paTopHLIe 3aHATHUA

Hpomeafcymoqnaﬂ ammecmauusn 6 ¢0pM€ IK3amena- 2 cemecmp




2.2 TemaTn4yeckui 11aH U coaepxxkanue yueOHou qrucuuniannbl OY 1.08 Xumust

HaunmeHoBaHMe pa3ieioB U
TEeM

Coaep:xanue yueOHOTo MaTepuaJia H (P OPMbI OPTraHU3AINH 1eATeJHLHOCTH 00yYaI0IIHXCH

0O0bem
4YacoB

Koanl
KOMIIETEHIIHIA,
¢opmupoBanurio
KOTOPBIX
cnocodcTByeT
3JIEMEHT
MPOrpaMMbl

2

4

Pazgen 1. O6mas 1 Heopranmyeckasi XMMHUsI

66

Tema 1.1
OcHOBHBIC IOHATHA U 3AKOHBI
XHUMHH

Conep:xanue yue0OHOro MaTepuasa

1

Beenenue. Hayunsle MeTO/bI O3HAHMS BELIECTB U XUMUYECKHUX SIBICHUH. PoJb sKCTIepuMenTa U Teopuu
B XUMUH. MoJemupoBaHre XUMHUUECKUX IPOIIECCOB. 3HAUCHNE XUMHH TpH ocBoeHUH npodeccuit CITO u
cnermanpHocTel CIIO Texandeckoro npohuiis npogecCHOHaTbHOTO 00pa30BaHus.

OcHoBHbIe NOHATHA XUMUM. BemectBo. ATom. Moniekyna. XuMUYECKUI 3JIEMEHT. AJIIOTPONIHSL.
IIpocTeie u croxHBIE BemecTBa. KauecTBEHHBIN W KOJIMYSCTBCHHBIA COCTAB BENICCTB. XUMUYECKHE 3HAKU
1 opmynel. OTHOCHTENBHBIE aTOMHAsI U MOJICKYIsIpHast Macchl. KonndecTBo BemecTsa.

3

OcHoBHBIE 3aKO0HBI XUMHUHU. CTeXnoMeTpHs. 3aKOH COXpAaHEHHUsI MacChl BEIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB MOJICKYJISIPHON CTPYKTYpHL. 3aKOH ABOTaJIpo M CIESICTBHUS U3 HETO.

4

IIpakTnueckoe 3anaTue Nel Pemenue 3anad no reme «OCHOBHBIE OHSTHUS U 3aKOHBI XUMHID)

OK 1-8

Tema 1.2

Ilepuoanyeckuii 3aKoH U
Ilepuoanueckasi cucrema
XHMHUYECKUX

ajiemenToB [I. U. MeHnaesieeBa
U CTPOEHHe aToMa

Conep:xanue yueOHOro MaTepuajia

1

Iepuoanueckuii 3axon . U. Menaeneesa. Otkpritue /1. V. MenneneeBsiM Ileprouaeckoro 3akoHa.
[Tepuoanueckwii 3akon B hopmynupoBke /1. . Menneneepa. [leproanueckas Tabinia XUMAYECKUX
3JIEMEHTOB — rpaduueckoe 0ToOpaxeHHe NeproIuuecKoro 3akoHa. CTpyKTypa nepuoJnieckoi
TaOIHUIIBL: TTIepHOABI (Mallbie ¥ OOJIBINNE), TPYIIIH (TJIaBHAS M TOOOYHAS).

Crpoenue atoma u [lepuoanueckuii 3axkon [I. U. MengeseeBa. ATom — ciioxkHas yactuua. Sapo
(IPOTOHBI M HEHTPOHBI) U ANNEKTPOHHAs 0005109Ka. V30Tombl. CTpOeHHE 3MEKTPOHHBIX 000I0UEK AaTOMOB
3JIEMEHTOB MaJIbIX Nepruo0B. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB
6oJIBIINX TIEpHOJIOB (TIepeXxoIHbIX 31eMeHToB). [ToHsaTre 06 opOuTaNsX. s-, p- u d-opOurany.
DJeKTpOHHBIE KOHPUTYPALIMY aTOMOB XUMHUYECKHX 3JIeMeHTOB. CoBpeMeHHast (OpMyIHPOBKa
[epnoanueckoro 3akoHa. 3Hauenune [lepuoandeckoro 3akoHa u [lepnoauyeckoil CHCTEMBI XUMHYECKUX
aneMmeHToB J. 1. MenzeneeBa i pa3BUTUSL HAYKH U IOHMMAHUSI XUMUYECKOM KAPTUHBI MUPA.

3

IMpakTuyeckoe 3anaTue Ne 2. MonenupoBanue noctpoeHust [lepuoanyeckoil Tabauibl XUMHYECKHUX
DIIEMEHTOB

OK 1-8

Tema 1.3

Conep:xanue yue0HOro MaTepuaja




CTpoenne BeuecTBa

Honnasi xumnveckas cBsi3b. KaTHOHBI, nX 00pa3oBaHKe U3 aTOMOB B PE3YJIbTATE MTPOLIECCa OKHCIICHHMSI.
AHMOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe Mpolecca BoccTaHOBICHUs. IOHHAs CBSI3b KaK CBSI3b
MEKIy KaTHOHaMH 1 aHUOHAMH 3a CUET NIEKTPOCTATHIECKOTO MpUTsHKeHus. Kinaccuukanys HOHOB: 110
COCTaBYy, 3HAKY 3apsi/ia, HATMYHUIO THAPATHON 000s04Kky. loHHBIE KpucTamdeckue pemretku. CBoHcTBa
BEILIECTB C HOHHBIM THIIOM KPUCTAIIIMIECKON PEIICTKH.

KoBasenTHast XxuMuveckasi cBf3b. Mexanm3Mm o00pa30oBaHHS KOBAJCHTHOW CBA3M (OOMEHHBIH W
JOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPHUIATENIFHOCT. KoBalleHTHBIE MOISpHAs M HEMOJSIpHAs CBS3H.
KpaTHOCTE KOBaJIeHTHOH CBs3H. MOJIEKYISIpHBIE W aTOMHBIE KpHCTauImdeckue pemeTku. CBoiicTBa
BEIIECTB C MOJIEKYJISIPHBIMH U aTOMHBIMH KPUCTAIIMIECKUMHE PEIICTKAMHU.

Meraunyeckasi cBf3b. MeTalnuecKkas KpUCTAIMUECKasl PEIIETKa U METauIndecKas XUuMU4ecKas
cBs3b. DU3Hyeckue CBOMCTBA METAJIJIOB.

AFpel"aTHbIe COCTOAHMSA BEHIECTB U BOAOPOIHAsA CBA3L. TBep/:[oe, KUOKOC U ra3006pa3Hoe COCTOSAHUA
BCIIICCTB. Hepexo,u BCHICCTBA U3 OHOT'O arp€raTHoro COCTOAHNA B IPYyTroc. BOI[OpOI[HaH CBA3b.

Yucrele BemecTBa U cMecH. [loHsTHE 0 cMecH BelecTB. ' oMOreHHsie u TE€TCPOTCHHBIC CMECH. CocraB
cMmeceii: 00beMHast 1 MacCoBast J0JIM KOMIIOHCHTOB CMECH, MaCCOBas J0JIA HpHMeCCﬁ.

JucnepcHbie cuctemsl. [lonsaTue o qucnepcHoii cucreme. JucnepcHas dasa u AucnepcuoHHas cpena.
Knaccudukarust qucrnepcHbix cucteM. [IOHATHE 0 KOJUIOUIHBIX CHCTEMAX.

7

JladopaTopHas pa6ora Nel CBoiicTBa TUCTIEPCHBIX CUCTEM.

OK 1-8

Tema 1.4

Bopa. PacTBopsbl.
DJIeKTPOJIUTHYeCKAS
JMCCOIMAIIAS

Conep:xanue yueOHOro MaTepuasa

1

Bopaa. PacrBopbl. PacrBopenue. Bona kak pactBoputens. PactBopumocThs BemiectB. HacbliieHHsle,
HEHACHIIEHHBIE, EPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPHMOCTH Ta30B, JKHUJIKOCTEH M TBEPABIX
BEIECTB OT Pa3IMYHbIX (pakTopoB. MaccoBas 10/ pacTBOPEHHOT'O BELIECTBA.

DJIEKTPOJIMTHYECKAS AUCCOUHALHUS. DIEKTPOIUTHI U HEAIEKTPOIUTHI. DICKTPOIUTUIECKAS
jucconuanus. MexaHu3Mbl 3J€KTPOIUTUYECKOM JUCCOLMALMY ISl BELIECTB € PA3JIMYHBIMU TUIIAMU
XUMHMYECKOH CBSI3H. | MapaTHpoBaHHBIE M HE THAPATHPOBAaHHBIC HOHBI. CTENEeHb ANEKTPOITUTHUECKOH
quccornuarui. CuibHbIE U clabble 21eKTpoInThl. OCHOBHBIE MOJIOKESHUS TEOPHUHU IIEKTPOIUTHIECKON
Jucconmanui. KucinoTel, OCHOBaHMS M COJIM KaK 3JICKTPOJIUTHL.

3

IMpakTuyeckoe 3anaTue Ne 3Perienue 3amau o teme «PacTBopsi»

OK 1-8

Tema 1.5

Kunaccuduxanus
HEOPTAaHMYEeCKUX COeTNHEHHI 1
HUX CBOMCTBA

Copep:xaHue yueOHOI0 MaTepHaJia

1

KucoTsl U ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOJUTHI, UX KJIACCH(DUKALNSA MO PA3TUYHBIM MPU3HAKAM.
XUMHWYECKHE CBOICTBa KHCIOT B CBETE€ TEOPHH AIIEKTPOIUTHUECKOW mucconuaru. OcoOeHHOCTH
B3aUMO/ICHCTBUSI KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KUCIOT ¢ MeTaimaaMu. OCHOBHBIE CIIOCOOBI
MOJY4YEHHUs] KUCIIOT.

OcHoBanusi M uX cBoiicrBa. OCHOBaHUS Kak QJICKTPOJIUTBI, HX KJ'IaCCI/I(i)I/IKaHI/IH 0 pas3jindYHbIM
IMpU3HAKaM. XuMHUYECKHE CBOMCTBAa OCHOBAaHUM B CBETE TCOpUU 3HeKTpOHI/ITI/I‘{€CKOﬁ JUCCOLMaIuH.
Pasnoxenue HEPACTBOPUMBIX B BOJIC ocHoBaHu. OCHOBHEIE CIIOCOOKI MoJy4yeHus OCHOBaHUM.

OK 1-8
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Conu u ux cBoiicrBa. Conu Kak 2JeKTpoduTbl. ColM CpeaHHe, KUCIbIE W OCHOBHbIE. XUMHUYECKHE
CBOMCTBA COJICH B CBETC TCOPUM 3JICKTPOIMTHUYCCKOH mauccormarmu. CrocoObl MOMYYCHHS COJICH.
T'unponus coneit.

4 | Oxcuasl u ux cBoiicTBa. Coneobpa3zyroniue u Hecoieobpasyromue okcuapl. OCHOBHBIE, aM(OTEepPHEIC U
KHCIJIOTHBIE OKCHJIbl. 3aBHCHMOCTH XapakTepa OKCHAA OT CTEIEeHH OKHCIECHUS 00pa3yIoIlero ero
MeTaia. XUMUYECKUE CBOMCTBAa OKCUIOB. [loydeHne okcumos.
5 | Opakruueckoe 3ansiTue Ne 4 CocraBieHHE MOJICKYIIAPHBIX, OITHBIX U COKPAIICHHBIX HOHHBIX 2
ypaBHEHHUH
6 | JladopaTtopHasi padora Ne 2 VccienoBaHue CBOMCTB KUCIIOT, COJICH 1 OCHOBAHHHA 2
Tema 1.6 Copep:kanne yueOHOro MaTepuajia
XuMHYecKHe peakuu 1 | Knaccupukanusi XuMHYeCKHX peakuuii. Peakunn coennHeHUs, pa3ioKeHUs, 3aMeIleHNs, OOMeHa.
Karanurnueckue peakunu. OOpaTiMble 1 HEOOpaTHUMBbIE peakiuu. [ OMOreHHbIE 1 TeTepOreHHbBIE PEaKIUH.
OK30TepMUYECKHE W OJHAOTEPMHUYECKHE peakiuu. TermmoBod dPQeKkT XUMHYECKHX pEeaKIUi. OK 1-8
TepMoxyMHUUYECKHE YPaBHEHUS. 4
2 | OKHCINTENBLHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CteneHb okucieHns. OKUCIUTENb U BOCCTaHOBJICHHE.
Boccranosutens u okuciaeHue. MeTos JIeKTpOHHOTo OanaHca JJisi COCTABJICHUS ypaBHEHHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.
3 | Cxopoctb XUuMHYeCKHX peakuuii. [IoHsATHE 0 CKOPOCTH XUMUUECKHX PEAKIMH. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKHX PEAKIHI OT Pa3uuHbIX ()aKTOPOB: TIPHPOIbI PEArnPYIOIIMX BEHIECTB, X KOHIIEHTPALINH,
TEMIIEPaTypBl, TOBEPXHOCTH CONPHUKOCHOBEHUSI U MCIOJIb30BAHNUS KaTAJIN3aTOPOB. 4
4 | O6paTUMOCTh XHMHYECKHX peaknuii. OOpaTHMbIe 1 HEOOpaTUMBIC peaKIuN. XUMHISCKOE paBHOBECHE
Y CIIOCOOBI €r0 CMEIICHHUSL.
5 | HDpakTuueckoe 3ansaTHe Ne 5 VMzyuenue hakTopoB, BIUSIOMIX HA CKOPOCTh XUMHUUECKOH PEaKINH 2
Tema 1.7 Coaep:xanue yue0HOro MaTepuaja
MeTaJuiibl 1 HEMETAJLIbI 1 | Meramuibl. OCOOEGHHOCTH CTPOEHHMS aTOMOB M KpucTauioB. dusnueckme cBoOiicTBa METAJIIOB.
Knaccudukanus MeTasioB 1O  passIMUHBIM ~ TpU3HAKaM. XWUMHYECKHE CBOMCTBA  METaJUIOB.
DNEKTPOXUMHICCKHNA PSJT HAIPsDKEHUNA MeTautoB. OOMIie criocoObl TOTYYEeHUS METAIIIOB. 8 OK 1-8
2 | Hemeranapl. OcobeHHOCTH cTpoeHHs aToMoB. HemeTansl — mpocThle BemecTBa. 3aBUCHMOCTD CBOWCTB
TaJloreHOB OT WX IIOJIOKEHHUsS B TEPUOAMYECKO cucreme. OKHCIUTENBHBIE W BOCCTAHOBHUTEIHHBIC
CBOICTBA HEMETAJUIOB B 3aBUCHMOCTH OT UX MOJIOKEHHUS B STy 3JIEKTPOOTPUIATEIILHOCTH.
3 | JladoparopHasi padota Ne 3 ITosryueHue, coOupaHue ¥ paclio3HaBaHUE ra3oB. 1
4 IpakTuyeckoe 3ausaTHe Ne 6 Perenne skcriepruMeHTAIBHBIX 33044 2
Pa3znen 2 Opranmyeckasi XuMus 46
Tema 2.1 | Copep:xanue y4eOHOr0 MaTepHaJia 9
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OCHOBHBIE NOHATHS
OpPraHUYecKOoil XMMHH U
TeopHUs CTPOEHHSA
OpPraHU4eCKUX COeAMHEeHUH

HpenMeT opraanecxoﬁ XUMUH. HpI/IpOZLHLIC, HUCKYCCTBCHHBIE W CHHTCTUYCCKHUC OPraHU4CCKUC
BCHICCTBA. CpaBHeHI/Ie OPraHnM4Y€CKUX BEIIECTB C HCOPIraHUYCCKUMU.
Banmenraocts. Xummdeckoe CTPOCHUE KaK MOPANOK COCAUHEHNUA aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopus crpoeHusi opranudecknx coequHenuii A. M. BytiepoBa. OCHOBHBIC MTOJIOKCHHS TCOPUN
XMMHUYECKOTO cTpoeHHs. M3omMepus 1 n3oMepbl. Xummudeckne (hopMyIbl 1 MOJEITH MOJIEKYJI B
OpraHNUYeCcKON XUMHUHU.

Knaccupukanusi opraHmyeckux BemlecTB. Kiaccudukaius BeIIecTB IO CTPOCHUIO YIIEPOIHOTO
CKeJeTa M HAIMYHIO (yHKIHOHATIHHEIX Tpymi. ['omomnoru u romonorus. Hawana Homenkiarypst [IUPAC.

Knaccupukanus peaknmii B opranmdeckoil Xumuu. Peaknuu mnpucoenuHeHus (THIPUPOBaHMUS,
raJIoTCHUPOBAHUS, THUAPOTANIOI€HUPOBAHUA, THApaTanuu). Peakuuu oTmiemueHus (IerdApUpOBaHUS,
JIETUAPOTAIOTCHUPOBAHUS, IeTuApaTalun). Peakunu 3amenienus. Peakiyuu nsoMepusanuu.

5

IIpakTuueckoe 3ausaTue Ne 7 M3rotosienune Moaeneil MOJIEKyJl OPraHUYECKUX BEIIECTB.

OK 1-8

Tema 2.2
Yraesoaopoasl U X
NPUPOJIHbIE HCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaja

1

Auikanbl. Homenkiaarypa IUPAC. AnkaHbl: TOMOJOTHYECKUN DS, ©30MEPUS U HOMEHKJIATypa aJKaHOB.
XuMHUecKue CBOMCTBA alKkaHOB (METaHa, ITaHA): TOPEHHUE, 3aMEIleHHe, Pa3loKeHUe, AerHIpUpOBaHHE.
[IpuMeHeHMe aikaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. DTHUJICH, ero MoJy4YeHHe (JeTHAPUPOBAaHUEM 3TaHa, ACTIOIUMepU3aIiell OIUITHICHA).
I'omonormueckuii psiz, N30MepHs, HOMEHKJIATypa alKeHOB. XMMHUYECKHE CBOMCTBA ATHUIIEHA: TOPEHHE,
KauyeCTBEHHbIE peakiyu (oOeciBeunBaHne OPOMHOI BOJIBI M pacTBOpPA IIEpMaHraHaTa Kajus ), THApaTanus,
nonmmepusanus. [lppuMeHeHne sTuieHa Ha OCHOBE CBOMCTB.

Juennl u kayuyku. [IoHATHE 0 THEHAX KaK YTICBOAOPOAAX C ABYMS IBOMHBIMHE CBS3IMU. COMPSHKCHHBIC
JMCHBI. XMMHYECKHe CBOMCTBA OyTaareHa-1,3 u m3omnpeHa: odeciBeunBaHue OPOMHOI BOIBI U
MOJIMMEpH3alys B Kaydyku. HaTypabHBIH M CHHTETHYECKHE Kayayku. Pe3nHa.

AaxuHbl. AnleTrieH. XUMUYeCKHe CBOMCTBA alleTHIICHA: TOpeHne, 00ecIBeYBaHNUEe OPOMHOI BOJEI,
MPUCOCTMHEHUH XJIIOPOBOAOPOAa U ruapartamys. [[puMeHeHne aneTiieHa Ha OCHOBE CBOHCTB.
MexkaccoBasi U30MEpHs C aIKaIMeHaAMHU.

ApomaTuueckue yrieBoaopoasl. berszon. XuMmudeckue cBoiicTBa O€H307a: TOPEHUE, PEAKIINN
3amelneHus (rajJjoreHupoBaHue, HuTpoBanue). [IpumeHenne 6eH301a HA OCHOBE CBOWCTB.

IIpupoaHble HCTOYHUKHU YIJIeBOAOPoaOB. [IpuponHblii ra3: cocras, IPUMEHEHUE B KaUYeCTBE
tornBa. Hedpts. CoctaB u nepepabotka HedtH. I[leperonka neptu. HedrenpomykTsr.

IpakTuyeckoe 3ausaTre Ne§ O3nakoMieHe ¢ KOUIEKIUeH 00pa3ioB HePTH U IPOAYKTOB €€
nepepaboTku. O3HaKOMIICHUE ¢ KOJUICKIIUEH KaydyKOB U 00pa3iaMy U3ICIIUI U3 PE3UHEIL.

IIpakTnueckoe 3anaTue Ne9 IIpupogHble HCTOYHUKH YIIIEBOAOPOIOB.

OK 1-8

Tema 2.3
Kuciaopoacoaep:xamue

Coaep:xanue yueOHOro MaTepuaja

CHI/IprI. HonyquI/Ie JTaHOJIa 6pO)KCHI/ICM TJIFOKO3bI U FHﬂpaTaHHCﬁ OTHUJICHA. FI/I,Z[pOKCI/IJ'ILHaﬂ rpynra
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OpPraHuvYeCKue COCAUHECHU S

Kak (yHKIHOHaNbHast. [IoHATHE O IpeNeNbHBIX OAHOATOMHBIX CITUPTaX. XMMHUECKHE CBOMHCTBA STaHOJIA:
B3aUMO/ICHICTBUE C HATpHEM, 00pa30BaHUE MPOCTHIX M CIOKHBIX ()UPOB, OKUCICHNE B AJIBACTH].
[IprMeHeHne 3TaHOIA HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 IMOCIEACTBHUS IS OPraHU3Ma YeI0BeKa U
IpeRyNpexICHNUE.

I'munepuH Kak IpecTaBUTENb MHOTOATOMHBIX cITUPTOB. KadecTBeHHast peakius Ha MHOTOaTOMHBIE
cnuptsl. [IpuMeHeHNe TanIepuHa.

®Denoabl. O3HUecKie 1 XUMHUUECKHE CBOICTBA (peHOMa. B3anMHOe BIIMsTHIE aTOMOB B MOJIEKyJe (peHoa:

B3aMMO/ICHCTBHE C THAPOKCUIOM HATPHs M a30THOM KucinoToi. [Ipumenenne (eHoa Ha OCHOBE CBOHCTB.

Aasbaerugbl. [Torstie 00 ampaernnax. AnpAaeruaHas rpynmna kak GyHKIroHaIbHas. @opManbaerus u ero
CBOWCTBA: OKHCIIEHUE B COOTBETCTBYIONIYIO KHCIOTY, BOCCTAHOBIICHHE B COOTBETCTBYIOIIHMHA CIIHPT.
[onyuyeHue anbICTHIOB OKUCICHUEM COOTBETCTBYIOMINX CIUPTOB. [IpuMenHenue hopmanbaeruia Ha
OCHOBE €I'0 CBOMCTB.

Kapo6onoBbie kKucJI0THI. [ToHATHE 0 KApOOHOBBIX KUCIOTaX. KapOoKcuibHas IpyIina Kak
(dhyHKIIMOHATBHAS. | OMOJIOTHYECKUI Psi/T TPEACIIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. [lonydueHue
KapOOHOBBIX KHCJIOT OKHUCJICHUEM aJIbICTHI0B. XMUYCCKHE CBOUCTBA YKCYCHOM KUCIIOTHI: OOIIHE
CBOWCTBA ¢ MUHEPAJIbHBIMHU KHCIOTAMH U peakius dTepudukanmu. [[puMeHeHHEe YKCYCHOM KUCIOTHI Ha
OCHOBE CBOMCTB. BhICIINE XKUPHBIE KUCIOTHl HA IPUMEPE NATbMUTHUHOBOM U CTEAPUHOBOM.

Cao:xnbie 3¢upbl H :KUpbI. [lomydeHne coXHBIX 3GUpoB peakiueii stepudukanuu. CroxxHbIe 3QUPHI B
HpUpoJE, NX 3HaUeHHE. [IpuMeHeHNEe CII0XKHBIX 3(HPOB HA OCHOBE CBONCTB.

Kups! kax cioxxHble 3¢upsl. Knaccudukamnus xxupoB. XMMHUYECKHE CBOHCTBA KHUPOB: THAPOJIN3 U
THIPUPOBAHKE XKUAKHUX KHUPOB. [IprMeHeHNe )KUPOB Ha OCHOBE CBOMCTB. Mbla.

YraeBoabl. YIIIeBOAbI, UX KlIaCCU(PHUKALU: MOHOCaXapu bl (TJII0K03a, PPyKTO3a), JUcCaxapHuibl
(caxaposa) 1 mosamcaxapuIs! (Kpaxmai U IeJUIr003a). [7110Kk03a — BeIecTBo ¢ IBOHCTBEHHOH (yHKIeH
— aJIBJIETUAOCTIUPT. XMMUYECKHE CBOIMCTBA IIIOKO3bI: OKHCIIEHUE B TIIIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJIEHHE B COPOUT, ClIUpTOBOE OpoxeHue. [IpuMeHeHNe TII0K036l Ha OCHOBE CBOWCTB. 3HaUCHHE
YIJIEBOJIOB B XMBOI MPUPOJIE U KU3HM YesioBeKa. [IoHATHE 0 peaknusax MOJMKOHACHCAIINH ¥ THAPOIN3a
Ha MpUMepe B3aNMOIPEBPALICHHI: TIIIOK03a <> MOoJIHcaxapHl.

JlagopaTopuas padora Ne 4: XuMudeckne CBOWCTBa cUPTOB U (peHONOB. PacTBOpeHHE THIIeprHA B
BOJIe U peakius ¢ ruapokcuaom meau (I1)..

JlaGopaTopHas padora Ne 5. XuMudeckue CBONHCTBA MPEIECIBHBIX U HETIPEIENbHBIX KApOOHOBBIX KHUCIIOT.

JlaboparopHasi padora Ne 6: OTHOIIEHHE J>XUPOB K BOJE W OPraHUYECKUM PACTBOPHUTEISIM.

Jloka3aTenbCTBO HENPEIEIPHOTO XapaKTepa KUPOB.

10

JlabopatopHasi padora Ne 7: B3aumopeiicTBue TIIIOKO3BI U caxapo3bl ¢ rujgpokcuaom meau (I1).

KauectBennas peaKkius Ha Kpaxmal

OK 1-8

Tema 2.4

A3oTcoaep:kaiue
OpraHuvYecKHe coeINHEHHSI.
Monaumepspl

Coaep:xanue yueOHOro MaTepuasna

1

Amumnbl. [Tonstue 06 amuHax. Anmudarnyeckue aMUHbBI, UX KIaCCUPHUKAIUI U HOMEHKIATypa. AHUINH
KaK opraHndeckoe ocHoBaHue. [lomydeHune anunuHa u3 HUTpoOeH3oma. [I[puMeHeHre aHuIMHa Ha OCHOBE
CBOJCTB.

OK 1-8
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AMWHOKHUCIOTHL. AMHHOKHUCIIOTHI Kak aM(pOTepHbIC U] YHKIIMOHAIBHBIC OPTaHHYECKUE COCTIMHCHUS.
XuMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOACHCTBUE C IIET0UYaMH, KUCIOTaMH U JPYT C APYTOM
(peaxmust momuKOHACHCAINH). [lenTiaHAS CBSI3h M MOJMHUIIENITHIBL. [[puMeHeHne aMHHOKHCIOT Ha OCHOBE
CBOMCTB.

2
3 | Beaku. [lepBuunast, BTOpH4HAs, TPETHYHASI CTPYKTYPHI OSJIKOB. XMMHUYIECKHE CBOIICTBA OEITKOB: TOpEHHE,
JeHaTypaInus, THIPOIN3, BETHBIE peakunu. bronornmdeckne pyHkmm OenkoB. benku m mommcaxapuasi
KaK OMOTIOJIMMEpHI.
4 Ilnactmacesl.  [lonmydyeHue  monMMepoB — peakuuedl  MOJMMEpU3alud U [OJMKOHJEHCALUH.
TepMoITacTHUHBIE M TEPMOPEaKTHBHEIE IUTacTMAcCHL. [IpeacTaBuTeny mactMacc. 1
5 | BoaokHa, nx kjiaccudurxanus. [loxydenne Bonokon. OTaenbHbIe TPeACTaBUTEIN XHMUYECKIX BOJIOKOH.
6 | JlaboparopHasi padora Ne 8XumMuueckue CBOWCTBA OCIIKOB. 1
8 | pakTuueckoe 3ansaTHe Nel( Pemenue sxcrniepuMeHTaNbHBIX 33]a4 HAa HACHTH()UKAIIMIO OPraHUIECKUX 2
COEIMHEHUN.
Ilpomesicymounas ammecmayus 6 hopme IK3amena
Bceero 112
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JJUCHUILIAHBI

B nensx peanusanyyM KOMIIETEHTHOCTHOTO MOJAXOAA MPU M3YYEHUHU JUCLMILIIMHBI
OV]1.08 XuMus HCIONB3YIOTCA aKTUBHBIE M MHTEPAKTUBHBIC ()OPMBI MPOBEJCHUS 3aHSATHI
(mesoBble UTpBl, pa30Op KOHKPETHBIX CUTYalMil, KpyIJIble CTOJbI, METOJA IPOEKTOB,
"Mo3roBoii mTypMm", padoTa B MajblX Ipynmnax, MyJIbTHMEIUa-IPE3EHTALUHU, TBOPUECKUE
3aJ1aHMs)

[Ipumenenne Ha y4eOHOM 3aHSATHM AKTUBHBIX M WHTEPAKTHUBHBIX (HOpM paboTHI,
CTUMYJIUPDYET IIO3HABATEIbHYI0 MOTHUBALMIO OOyYaroIuxcs, I[OMOraeT IOJAepKaTh
MOTHBAIIMIO OOYYalOUIMXCS K TOJYYCHHIO 3HAHUH, HAIXHBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH, ITOMOIaeT yCTaHOBJIEHUIO NOOpOXKenIaTenbHOM arMocdepsl.
WMunnuupoBanue U MOAJIEPIKKA UCCIIEA0BATENLCKOM IeATEIbHOCTH 00y4aronuXCs B paMKax
peanu3alyy MMM HHIMBUAYAJIbHBIX W TPYIIOBBIX MCCIEJOBATEIBCKUX IPOEKTOB, JaeT
BO3MOXXHOCTh NPUOOPECTH HAaBBIK CAMOCTOSITEIBHOTO PEIICHHs TMPOOJIEMBI, HABBIK
TreHEepUpPOBaHUS U O0(OPMIIEHUS] COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIBHOI'O OTHOILEHUS K
YyKUM HJIESIM, HaBbIK MyOJIMYHOTO BBICTYIICHHS TEPE]l ayTUTOpHEH, apryMEHTHPOBAHUS U
OTCTauBaHUS CBOEH TOUKH 3PEHHUSL.

JUisi TO3UTHUBHOTO BOCHPHUATHS OOydYaloUIMMHUCS TpeOOBaHMI MpenogaBaTeds,
IPUBJICUEHHS] UX BHUMaHUS K OOCY)XJIaeMOH Ha 3aHATUM MH(POPMALUH, aKTUBU3ALUHN HX
MIO3HABATENBHOM JESITEIBHOCTH Ha YUYEOHBIX 3aHATHSAX MEXAY TMpErnoaaBaresieM M|
00y4aroI¥MHUCs YCTaHABIMBAIOTCS JOBEPUTEIIbHBIE OTHOLLICHHS.

Ha yueGHOM 3aHsTHM COOMIOAAOTCS OOIIEIPUHATBIE HOPMBI IOBEICHUS, MpaBuiIa
oOmIeHus co crapmumMu (IpernoaaBaTesieM) U CBEPCTHUKAMU (00Yy4arOIIUMUCS ), TPUHIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TEXHUYECKOMY 00ecledeHn 0

Peanuzanus nporpaMmel yueOHOM JUCHMIUIMHBI oOecrieyeHa yuyeOHbIM KaOMHETOM
HEOPraHUYECKON XMMUU, OCHAIIEHHBIM CIEAYIOLUUM 000py/I0BaHUEM:

Ilepeyenn y4eOHO-HATISIAHBIX MOCOOMIL:

[Inakatet 1o Temam: «CTpoeHue aroma», «TUIOBl XUMHYECKHX CBSI3EW»,
«OIIEKTpOJINTUYECKAs Jucconuanusy», «Oprannyeckas XuMus». PaznaTounslii Mmarepuai 1o
temam: «benkuy, «Yriesomgoponsl», «llepuoaudeckas cucreMa XUMHUYECKHX AJIEMEHTOB
JA.U. MenneneeBa», «Tabmuuma  pacTBOPUMOCTHM  KHCJIOT, COJ€HM M OCHOBAaHUII».
MynbTuMeauiiHbIE MaTepHalibl, CXeMbl, crpaBouHble TaOmuibl. CteHasl (I'oToBuMCs K
9K3aMeHY, 3a 3710pOBbIi 00pa3 XKU3HHU, YTOJIOK OXpaHbl TPY/a).

OcHalleHHOCTH 000py10BAHMEM:

[IK, myneTUMeauitHOE 000pyIOBaHUE

Komnerorep - 1 mr., MyiapTuMeana NpoekTop (mepeHocHoi) — 1lmT., 3KpaH
MPOEKIIMOHHBIN (TIEpEHOCHO#) — 11mT.

VYyebHas MeOeIb: CTOJBI, CTYJIbs, TOCKa MEJIOBAasI.

IIporpammHoe obecnieyeHue:

Microsoft Windows (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021), Microsoft
Office Professional Plus (moroBop Ne6714-20 ot 31.08.2020 no 31.08.2021). Zoom
(OecrutatHast Bepcusi) — cBoOoiHO-pacnpocTpansiemoe [10.

3.2 UndopManuoHHOe 00ecnevyeHne peaaTu3auuy NporpaMmmbl

st peanuzanuu mporpaMMbl y4eOHOW JUCIUIUITMHBI OMOIMOTEUHBIN (HOHA UMEeT
NeYaTHBIE U AJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBIE HCTOYHUKH:

1. Xumus : yuyeOHUK Ui CpeaHero mnpodeccuoHaabHoro obdpaszoBanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBan ; mox o6mieit pemakiumeit I'. H.
daneeBa. — 2-e u3a., nepepad. u pomn. — Mocksa : U3znarenscto HOpaiit, 2021. — 431 c.
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— (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-9916-7723-3.//O6pa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/470929 — TekcCT : 3IeKTPOHHBIN.

2. MapreiHoBa, T. B. Xumusi : y4eOHUK M TPAKTHUKYM JJisi CPEIHEro
npodeccuonaibHOro oopasosanus / T. B. MapteinoBa, . B. Apramonosa, E. b. 'ogyHOB ;
non obmei pemakuueir T. B. MaprteiHOBOW. — 2-¢ u3A., ucmnp. u jgorn. — Mocksa :
MznarensctBo FOpaiit, 2021. — 368 c. — (IIpodeccuonanpHoe obpa3oanue). — ISBN
978-5-534-11018-0.//O6pazoBatenbhas  miatdopma  FOpaiit  [caéit]. —  URL:
https://urait.ru/bcode/469554 — TekcT : 21€KTPOHHBIIH

3. I'munka,H.JI. OOmas xumus : yuebnoe mocobue / I'munka H.JI. — Mocksa :
KunoPyc, 2021. — 749 c¢. — (CIIO). — ISBN 978-5-406-08333-8. — URL:

https://book.ru/book/939867 — TekcT : AIeKTPOHHBIN.

3.2.2 JlonoJHUTEIbHbI€ HCTOYHHKH

1. Jlebenes, YO.A. Xumusa: yueOnuk nns CIIO [TekcT:DnexkTpoHHBIM pecypc]:
Yueonuk / FO. A. JleGenes. - 2-e uszm., nep. u JAOIL. - DiekTpoH.aaH.col. - M : U3parenbcTBo
IOpaiit, 2018. - 427 c¢. - (IIpodeccuonamsHoe ob6pazoBanue). http://www.biblio-
online.ru/book/A2E58E03-CD8C-428F-BB13-47BBABOF386E - TeKcT: 3JIeKTPOHHBIIA.

2. Ilonkos, B.A. Xumus [TekcT:DnekTpoHHbIN pecype]: YUeOHUK U MPAKTUKYM IS
CIIO / B. A. Tlonkos. - DnekrpoH.aaH.col. - M: MznarensctBo IOpaiiT, 2018. - 299 c. -
(IlpodeccuonanbHoe  obpazoBanue). -  Pexxum  gocryma:  http://www.biblio-
online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595 - TeKCT: 3JIeKTPOHHBII.

3.2.3 UndopmanmnoHHbie pecypcebl:
www.pvg.mK.ru (oaumnuana «ITokopu BopoObeBBI TOPEI»).
www.hemi. wallst.ru (O6pa3oBateabHbBIN CalT TSI IKOJBHUKOB «XHUMUS).
www.alhimikov.net (O6pa3oBarenbHbIi CAHT AJIS IIKOJIBHUKOB).
Www.chem. msu.su (nekTpoHHas OMOIHOTEKA IO XUMHUK ).
www.enauki.ru (MHTepHeT-u31aHKe st yuuTeneil «ECTeCTBEHHbIE HAYKHY ).
www.1september.ru (MmeToauueckas raseta «IlepBoe ceHTIOPS).
wWww.hvsh.ru (kypHa «XuMHS B IIIKOJIE»).
WWW.hij.ru (KypHaIT «XUMHS U KH3HBY).
9. www.chemistry-chemists.com (35eKTpoHHBIHN KypHAT «XUMUKHA U XUMHUS).
10.  www.xumuk.ru (caifiT 0 Xumun).
11. www.hemi.nsu.ru (A. B. Manyiinos, B. M. PoanonoB. OCHOBbI XHMHHU.
HHTepHeT-y4yeOHHUK).
12.  www.chemistry.ssu.samararu (1.  [epsiouna, ['.B.  Kanrapus.
WHTepakTUBHBIN MyabTUMeNa yueOHUK. OpraHuyeckas XuMusi).

ONoGaR~wWdE

16


http://www.biblio-online.ru/book/A2E58E03-CD8C-428F-BB13-47BBAB0F386E
http://www.biblio-online.ru/book/A2E58E03-CD8C-428F-BB13-47BBAB0F386E
http://www.biblio-online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595
http://www.biblio-online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595
http://www.hemi.nsu.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

PesyabTaTnl 00yueHus Kpurepun ouenku Metoasl
(3HAHMSI, yMeHMS) OLlEeHKH
Ymemnw:

— JlaBatpb ornpeeIeHue u | — Jlaer ompenenenue u omnepupyert | [Ipakruueckue
OIIepUpOBaThH CIIEIYIOIIUMU | CIEIYIOIIUMHU XUMHUYECKUMHU u
XUMHYCCKHUMH MOHSTHSIMH: | TIOHATUSIMU: BEIIECTBO, XUMUYICCKUH | 1a00paTOpHBIC
BELIECTBO, XMUMHYECKHUI 3JEMEHT, | SJIeMEHT, aToM, MoJIeKya, paboThI 110
aTOM, MOJIEKYJA, OTHOCHUTEIBHBIE | OTHOCUTEIIbHBIE aToMHas u Temam: 1.1,
aTOMHasi ¥ MOJICKYJISIpHAsE MacChl, | MOJICKYJIIpHas Macchl, HOH, 1.2,1.3,1.4,
HOH, AJUIOTPOIIHS, M30TOIBI, | AJUIOTPONHUS, W30TONbI, xumuueckas | 1.5, 1.6, 1.7,
XUMHUYECKast CBSI3b, | CBS3b, AJIEKTPOOTPHUIIATEIHHOCTE, | 2.1, 2.2, 2.3,
ANEKTPOOTPHUIATETLHOCTb, BaJICHTHOCTb, CTENEHb OKHUCIICHUS, 24
BAJICHTHOCTh, CTENEHb OKUCIEHUS, | MOJIb, MOJISIPHAs Macca, MOJSPHBIM
MOJIb, MOJISIPHAS Macca, MOJISIPHBINA | 00beM  Ta3000pa3HBIX  BEIIECTB,
00beM Ta3000pa3HBIX BEUIECTB, | BEIIECTBA MOJIEKYJISIPHOTO U
BEIIECTBA  MOJICKYJISPHOTO U | HEMOJIEKYJISIPHOTO CTPOCHHSI,
HEMOJICKYJISIPHOTO CTPOCHUSI, | paCTBOPHI, AIEKTPOJIUT u
PacTBOPBHIL, AIEKTPOJIUT U | HEDJIEKTPOJIUT, JJIEKTPOIUTHYECKAS
HE3JICKTPOJIUT, JIUCCOITUAITHS, OKHUCIIUTEIb u
ANEKTPOIIUTUYECKAS TUCCOLMALINS, | BOCCTAHOBUTENb,  OKUCICHHE U
OKUCJIUTETh W BOCCTAHOBUTEIb, | BOCCTAHOBJICHHE, TEIUIOBON 3(deKT
OKHUCJICHHE U BOCCTAHOBIICHHUE, | PEaKIIMH, CKOPOCTb XHUMHUYECKOMN
TETJIOBOM ahdeKkT  peaknuu, | peakluu, KaTaliu3, XHUMHYECKOE
CKOPOCTh XUMHYECKOW peaklluH, | paBHOBECHE, YIJIEPOIAHBIA CKeJeT,
KaTaliu3, XUMUYECKOEe paBHOBECHE, | (PyHKIIMOHAIIbHAS TPYIIa, U30MEPUS,
YIIEPOIHBIN CKEJIET, | TOMOJIOT U
(GyHKIIMOHANIbHAS rpynmnma,
M30MepHs, TOMOJIOTUs
OK 1-8
— ®opMynupoBaTh 3aKoHbI | — DopmMynTUpyeT 3akonbl | JlaboparopHas
COXpaHEHHUs MacChl BEIIECTB M | COXpPAHEHUS MacChl BEIIECTB U pabora 1o
MTOCTOSIHCTBA COCTaBa BEIIECTB MTOCTOSIHCTBA COCTABa BELIECTB teme 1.3
OK 1-8
— OObscHATh pusnueckuii cmpich | — OObsicHseT Qusndeckuii cmbica | [IpakTueckas
CUMBOJIUKH NEePUOJINYECKON | CUMBOJIUKH NEePUOINYECKON pabota mo
TaOIUIBI XUMUYECKUX DJIEMEHTOB | TAOIUIIBI XUMUYECKHUX AJIEMEHTOB [l Teme 1.2
H. W. Mengeneea (HomepoB | M. MenaeneeBa (HOMEpOB dJIEMEHTA,
JJIEMEHTa, NepuojAa, TPYNIbl) U | EpHoja, TPYNIbl) U yCTaHOBKHU
yCTaHOBKA MPUYUHHO- | TPUYUHHO-CJIEICTBEHHOM CBSI3U
CIEICTBEHHOM  CBS3M  MEXIY | MeXAy  CTPOGHHEM  aromMa |
CTPOCHUEM aToma U | 3aKOHOMEPHOCTAMH U3MEHEHUS
3aKOHOMEPHOCTSIMHU W3MEHEHUS | CBOMCTB 3JIEMEHTOB M O0OpPa30BaHHBIX
CBOMCTB AJIEMEHTOB U | IMH BENIECTB B TNEpPHOJAX H
0o0pa3oBaHHBIX HMMH BEUIECTB B | TPYIIaXx.
MepUOoIax U Tpymmax.
OK 1-8
— JlaBatb XapaKkTepucTuky | — JlaeT XapakTepuCTHKY [IpakTuyeckas
BOKHEHIINX THUIOB XUMHUYECKHX | BAKHEHIINX THITOB XMMHUECKUX pabora 1o
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CBSI3€ll W OTHOCHUTEIBLHOCTH DTOU

THUITIOJIOTHH. OOBACHATH
3aBHCHMOCTh CBOMCTB BCIICCTB OT
ux cocCTraBa u CTPOCHUA

KpUCTAINIIMYCCKUX PCIICTOK.
OK 1-8

CBsI3€il 1 OTHOCUTEIILHOCTH ITOM
tuoaoruu. OObSICHIET
3aBHUCHMOCTb CBOMCTB BEIECTB OT
UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PEIIETOK.

Teme2.1

— Hcnonp3oBate B yueOHOW u | — Hcmonmssyer B yueOHoit  u | [Ipaktmueckue
npodeccHoHATbHON AESITeNbHOCTH | MPO(ECCHOHAIBHON — JeSITeNbHOCTH u
XUMHYECKHUX TEPMHHOB U | XUMHYECKHUX TEPMHHOB u | mabopaTtopHbie
CUMBOJIUKH. CHUMBOJIUKH. paboThI
OK 1-8

— OOBACHATH cymHocTb | — OObBACHsET cymHocTs | [IpakTnueckue
XUMHYECKHX MIPOLIECCOB. | XUMUYECKUX MIPOLIECCOB. u
KnaccudpumupoBars  xumundeckue | Knaccupunupyer XHUMUYECKHe | JabopaTopHbIe
peakuuu o Pa3IMYHBIM | peaKIMH M0 Pa3IUYHBIM MPU3HAKAM: paboThI 1O
MpU3HAKAM: YHUCIy W COCTaBY | YUCIy W COCTaBy TMPOAYKTOB u | Temam: 1.1,
MIPOJYKTOB u peareHToB, | peareHToB, TerioBoMy sddekry, | 1.2,1.3,1.4,
TEIUIOBOMY sddexty, | HanpaBieHuto,  ¢aze, Hammuwmio | 1.5,1.6,1.7,
HampasjieHUt0, (a3e, HaJIWYMIO | KaTalM3aTopa, M3MEHEHHIO cTerenen | 2.1, 2.2, 2.3,
KaTaJn3aTopa, MU3MEHEHUIO | OKUCIIEHUS 3JIEMEHTOB, 00pa3yoLnX 2.4
CTETeHEeW OKHUCJICHMsI SJIEMEHTOB, | BEIIECTBA. Y CTAHABIMBACT MPU3HAKU

o0pa3yromux BEILIECTBA. | OOIIETO W Pa3IUYHOrO B TUIOJIOTHH

YcTaHaBnuBaTh NMPU3HAKU OOILETO | peakiui Uis HEOPraHU4YeCcKOW H

U pa3IMYHOTO B  THUIIOJOTUHU | OPraHUYECKOU XUMUHU.

peakuui Il HEeOpraHWU4YecKol u

OPraHNu4eCKON XUMHH.

OK 1-8

— CocraBiATh ypaBHeHus1 | — CocraBnser ypaBHeHus peakuuii ¢ | [IpakTudeckas
peakuuii ¢ TMOMOUIBI0 METOJa | IOMOUIBI0 METOJa 3JIEKTPOHHOTO pabota mo
3JIEKTPOHHOTO Oamanca. | 6amanca. OOBSCHSET 3aBUCUMOCTH Teme 1.6
OOBACHATH 3aBUCUMOCTH CKOPOCTH | CKOPOCTH XUMHYECKOW peakuuu u

XUMHUYECKON peakiu U | TIOJIOKEHUS XUMHYECKOTO

MOJIOKEHUS XUMHUYECKOTO | paBHOBECHS oT pa3IUYHBIX

paBHOBECHs oT pa3NUYHBIX | (PaKTOPOB.

(bakTopoB.

OK 1-8

— BrimosHaTh XAMHWYECKUN | — BplmonHser xumuueckui | Ilpakruueckas
AKCIIEPUMEHT TI0 PACMO3HABAHMIO | DKCIIEPUMEHT 110 PACIO3HABaHUIO pabora 1o
BAKHEUILIMX HEOPraHMYECKUX U | BAKHEMIIMX  HEOPraHMYECKUX U teme2.1
OpTraHUYECKUX BEIIIECTB, | OPTAaHMYECKUX BEIICCTB, MOJYUCHUIO

MOJYYEHUIO KOHKPETHBIX BEIIECTB, | KOHKPETHBIX BEIIECTB, OTHOCSIIIUXCS

OTHOCAIIUXCS K  H3YYEHHBIM | K H3yUYECHHBIM KJIacCaM COEIMHEHUH.

KJIaccaM COeAMHEHUMN

OK 1-8

— BrimosHaTh XAMHYECKUW | — BpImonHser xumuuaeckue | JlabopatopHbie
AKCTICPUMEHT B TTOJTHOM | DKCIIEPUMEHTHI B MTOJTHOM paboThI TIO
COOTBETCTBUU c MpaBUjaMHu | COOTBETCTBUU c npaBuiamu | Temam 1.3, 1.5,
0€30I1aCHOCTH. HaGnronats, | 6€30acHOCTH. HaGmronars, 1.7,23,2.4
¢bukcupoBaTh U JaBaTh ONUcaHWE | GUKCUPOBATh W JaBaTh OIHMCAHUE

pe3yNbTaTOB MIPOBEJIEHHOTO | pe3yNbTaTOB IPOBEJICHHOTO
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JKCIIEPUMEHTA AKCIIEPUMEHTA

OK 1-8

— IlpoBoauth pacueTsl o | — IIpoBoaut pacueTsl no | Ilpaktuueckue
XUMUYECKUM dbopmyam U | XUMUYECKUM hopmyiam u paboTHI 110
YPaBHEHUSAM PEaKIMil YpPaBHEHUSM PEAKIIUIA; temam 1.1, 1.4,
OK 1-8 15,17

— OOBACHATH XUMUYECKUE — OOpsacHseT XxXuMuyeckue siinenus, | Jlaboparopusie
SIBJICHUSI, TIPOUCXO/ISIIINE B MIPOUCXOJISIINE B IPUPOJIC, OBITY U paboTHI 110

pHUpoe, ObITY U Ha IPOU3BOJICTBE
OK 1-8

Ha IMMPpOU3BOJCTBC.

Temam 1.7, 2.3

— Omnpenenare BO3MOXXHOCTH | — Ornpenenser BO3MOHOCTH | JIJaBopaTopHbie
IIPOTEKAHUS XUMHMUYECKUX | IPOTEKAHUS XUMHAYECKHX | PabOThI O
MpEeBpAILICHU I B pa3IMYHBIX | IPEBpaAICHUI B paznuyHbiX | Temam 1.3, 1.5,
YCIIOBHSIX YCIIOBHSIX. 1.7,2.3
OK 1-8

— Tl'otoBuTh pactBOpbl 3agaHHOM | — ['OTOBHUT pacTBopel 3amaHHOU | JJabopaTtopHbIe
KOHIIGHTpalMd B OBITY W Ha | KOHIEHTpauud B ObITy W Ha| paboOTHI 1O
IIPOU3BOJICTBE IIPOU3BO/JICTBE. temam 1.3, 2.3
OK 1-8

— CamocTosTelIbHO HaxoauTh | — CaMOCTOATENbHO Haxoaut | IloaroroBka
XUMUYECKYI0 ~ MHPOpPMALUI0 € | XMMUYECKYIO uHpOpMaLIHIO C | cooOmeHui o
HCIIOJIb30BAaHUEM Pa3INYHBIX | HCIIOJIb30BAHUEM pa3iauuHbIX | Temam 2.3, 2.4
HCTOYHUKOB (HAyYHO-IOMYJSAPHBIX | MCTOYHUKOB  (HAay4HO-IOMYJISPHBIX

W3IaHUH, KOMIBIOTEPHBIX  0a3 | M3JaHMWi,  KOMIBIOTEPHBIX  0a3

JAHHBIX, pecypcoB MHTepHeTa) JTAaHHBIX, pecypcoB MHTepHeTa).

OK 1-8

— Hcnonp3oBaTh KOMNbIOTEPHBIE | — Mcnonbs3yeT KOMIBIOTEpHBIE [Toaroroska
TEXHOJIOTUH JIJ1s1 00pabOTKU U TEXHOJIOTHH JIIs1 00pabOTKU U co0011IeHuH IO
nepeaadyu XuMHYeCKon nepeaayn XuMuuecko nHpopmanuu | temam 2.3, 2.4
nH(}OpPMALIUY U €€ MPEACTABICHUS | U €€ MPEACTABICHUS B PA3IMYHBIX

B PA3IUYHBIX opMax dopmax

OK 1-8

— JlaBaTh OLIEHKY JOCTOBEPHOCTH | — JlaeT OlleHKY JOCTOBEPHOCTH [ToaroroBka
XUMUYECKON MH(pOpMaIH, XMMUYECKO nH(popMaIuu, cOOOLIeHNnH 1o
ITOCTYIIAOIIEH U3 Pa3HbIX ITOCTYIAOIIEN U3 Pa3HbIX Temam 2.3, 2.4
HMCTOYHUKOB HMCTOYHUKOB

OK 1-8

3Hams:

— 3aKOHBl COXpaHEHUs MaccChl | — 3HAET 3aKOHBI COXPAHEHMS MAcChl | Y CTHBIA OIIPOC
BELIECTB M IIOCTOSTHCTBA COCTaBa | BELIECTB M IIOCTOSHCTBA coOcTaBa | 10 Teme 1.2
BEIIIECTB. [TpuunnHO- | BemecTB. [IpuunHHO-CIIEICTBEHHOM

CIIEACTBEHHOW  CBSI3M  MEXIY | CBA3M MEXAY COJEPKaHUEM ITHUX

COJlep’)KaHUEM J3THUX 3aKOHOB U
HalMCaHUEM XMMHUYECKHX (Gopmyl

51 YpaBHEHUH. VYcraHoBka
DBOJIIOIIMOHHON CYIIHOCTH
MEH/JICJICEBCKOM W COBPEMEHHOU
(OpMYIUPOBOK  TEPUOAUYECKOTO
3akoHa [[. 1. Menneneena

OK 1-8

3aKOHOB U HATMCAHUEM XHUMHUYECKHUX
dbopMyn u ypaBHEHUH. YCTaHOBKa

SBOIIOIIMOHHOMN CYIIIHOCTH
MEH/ICJICEBCKOM U COBPEMEHHOU
(hopMyITUPOBOK MEePUOTUIECKOTO

3akoHa [[. 1. MeHnneneena.
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— 3aBUCHUMOCTDH cBOMCTB | — OOBACHIET 3aBUCUMOCTL CBOWCTB 3amura
XUMHYECKHUX BEIIECTB OT CTPOCHUS | XUMHUYECKHX BEIIECTB OT CTPOCHUs | J1abOpaTOpHOM
aTOMOB o0pa3yrommx UX | aTOMOB o0pa3yromux ux paboThI 11O
XUMHUYECKUX HJIEMEHTOB XUMHUYECKUX IJIEMEHTOB. Teme 1.3
OK 1-8

— OCHOBHBIE TOJIO)KEHHUSI TEOPUHU | — 3HAET OCHOBHBIE TMOJOXKEHHUs | TecT mo Teme
ANEKTPOIIUTUYECKON JTUCCOLIMALIUU | TEOPUU INEKTPOIIUTUYECKOM 1.5

U XapaKkTepUCTUKA B CBETE O3TOM | IUCCOIMAIMA U XapaKTEPUCTHKA B

TEOpuun CBOICTB OCHOBHBIX | CBET€  O3TOW  TEOpPUH  CBOMWCTB

KJIACCOB HEOPTraHUYECKHX | OCHOBHBIX KJIACCOB HEOPTaHMYECKUX

COETUHEHUN COCIMHEHUN.

OK 1-8

— OCHOBHbIE TOJIOKEHHUSI TEOPUU | — 3HAET OCHOBHBIE  IOJIOXKEHUS Tect o
XUMHUYECKOTO CTPOCHHUS | TCOPUU  XHUMHYECKOTO  CTPOCHUS pazneny 1
OPraHMYECKUX  COCIUHEHUH ¥ | OPraHUYECKUX COETMHEHU u
XapakTEepUCTUKAa B CBETE JOTOM | XapaKTEpUCTUKA B  CBETE  OTOU

TEOpUHn CBOICTB OCHOBHBIX | TEOPUU CBOICTB OCHOBHBIX KJIacCOB

KJIACCOB OpraHUYEeCKUX | OPTaHMYECKUX COCTUHEHUH.

COCTUHEHUN

OK 1-8

— Ha3Banue u3ydeHHbIX BemlecTB | — Ha3bpiBaeT H3ydeHHbIE BEIIECTBA 3amura
o TPUBHUAIILHON WJH | TI0 TPUBUATILHOMN WM | TPAKTUYECKUX
MEXAYHApOAHOH HOMEHKIIAType U | MEXAYHapOAHOW HOMEHKIAType U u
OTpaXkKeHue cocTaBa ATUX | OTpAXKEHUE cocTaBa 3THX | 1a00paTOPHBIX
COeTMHEHU I C MOMOIIBIO | COCTUHEHUI C MOMOIIbIO paboT
XUMHUYECKUX POpMYIT XUMHUYECKHUX (HOPMYIL.

OK 1-8

— Krnaccudukanus Bemecte u | — Kimaccudumupyer BemectBa U | YCTHBINM OIIPOC
MpPOLIECCOB €  TOYKM  3pPEHUA | MPOUECChl €  TOYKH  3PEHHS o TeMam
OKHCJICHUSI-BOCCTAHOBJICHUS OKHUCIIEHUSI-BOCCTAHOBJICHUSI.

OK 1-8

— CoOmonenue npasui | — Cobmonaer npasuia | MHcTpykTax
JKOJIOTUYECKH TPaMOTHOTO | 3KOJIOTUYECKH rPaMOTHOI'O no Th
IIOBEJICHUS B OKPYXKAIOLIEH Cpelie | MIOBEJICHUsI B OKPYKAIOLIEH Cpelie.

OK 1-8

— OueHKy BIUSHUS XUMUYECKOTO | — OIlleHHBaeT Bnusaue | lloxroroska
3arpsi3HEHUS] OKPYXalolleld Cpelbl | XUMUYECKOTO 3arpsi3HEHUsS |  COOOIIEeHUM
Ha OpPraHW3M 4YeJIOBEeKa W JIPyrue | OKpyKarollei cpeapl Ha OpraHUu3M

YKUBbBIE OpraHU3MBbI YyeloBeKa M JIpyTUE€  JKUBBIE

OK 1-8 OpraHU3MBEI.

— Cobmronenue npasun | — CobOmonaer npaBuia | MHCTpyKTax
0€e3011acHOT0 oOparnieHus ¢ | 6e3omacHOro oOpareHus C no Th
TOPIOYUMHU u TOKCUYHBIMHU | TOPIOUUMH u TOKCUYHBIMU

BEIIIECTBAMH, a00paTOPHBIM | BEIIECTBAMH, 1a00paTOPHBIM
o0opynoBaHuEM 00opyoBaHUEM.

OK 1-8
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