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1. MACIHIOPT PABOYEWM ITPOT'PAMMBI YYEFHOI'O IIPEJMETA
XUMUs
1.1 OOjsacTh NpUMEHEHHs IPOrPaMMBbI

Peanuzanus cpeanero oo6mero odpazopanus B npeaenax OIT CIIO no nporpamme
IIOATOTOBKM CIELMAIMCTOB CPEAHEr0 3BeHa 1m0 cnenuanbHocTH «12.02.10
MoHTaxX, TEXHHYECKOoe OOCITy)KMBaHUE M PEMOHT OHOTEXHUYECKUX U
MEIMIMHCKUX anmaparoB M cucrem» B coorBerctBun ¢ PI'OC CIIO mno
cnenuanbHocT «12.02.10 MoHTax, TexXHUYecKoe OOCTyKMBAaHUE W PEMOHT
OMOTEXHUYECKUX M MEIUIMHCKHUX allapaToB M CUCTEM», C YUYETOM TPEOOBAHMIA
®I'OC cpeanero odiero oOpazoBaHus, YTBEPKIACHHOTO MprUKa3zoM MUHOOpHAYKH
Poccun ot 17.05.2012 Ne 413 u denepansHOil 00pa3oBaTeIbHON MPOrPaMMBI,
YTBEpKIEHHOU NpukazoM Munnpocemenus: Poccun ot 23.11.2022r. Nel1014.

1.2 O0mas xapakrepucTukKa yueOHOro npeamera XumMus

XUMUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK UTpaeT ocoOyio poib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
TecHO B3auMOAEHUCTBYSI C JPYIrMMHU €CTECTBEHHBIMM HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
TpyJla W SKM3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUs Kak Hayka
co3ujaTelibHas, KaK HayKka BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM ¢ OOMIMMH LEISSMH M TPUHIMIAMHU CPEJHEr0 OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJIKEHHUS
00pa30BaHMs B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera  «XuMus»  SBISIOTCS  0a30Bble  Kypchl —
«Oprannyeckas xumus» u «OOW@ass U HEOPraHWyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU 10 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW W3 OOl XUMUH) U
OpraHUYeCKON XUMUHU.

[lonx HOBBIM yIJIOM 3peHUs B TpeaMere «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpUBAEeTCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOPETUYECKU MaTepuan M (AaKTOJIOIMYECKUE CBEIEHHMS O BEIeCTBaX U
XMMHUYECKOU pEaKInH.

Envnas cucremMa 3HaHUNA O BOKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX W IMPUMEHEHHH, & TAKKE O XUMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus jomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJEpP)KaHUS, WMEIOIHUMH KYJIbTYpOJIOTMYECKUH M TMPUKIATHOU
XapakTep.

1.3. leau n3yvyenus: yueOHOro npeamera Xumus

['maBHBIMU LIETISIMU U3YUYEHUS npeameTa « Xumus» Ha 0a3oBoM yposHe (10-11
KJ1.) SIBJISIFOTCSI:



1. dopmupoBaHne CHCTEMbl XUMHWYECKHX 3HAHUH KakK Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT
KJIFOUYEBbIE TOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBl W TEOPUU XUMHUH, OCBOCHHUE
S3bIKa HAYKH, YCBOCHHE W TMOHHUMAaHUE CYIIHOCTH JOCTYIHBIX OOO00IIEeHUMN
MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJICHHME C HCTOpUEH HX pPa3BUTUS U
CTaHOBJICHUSI;

2. hbopMupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XHWMHMYECKUX PEAKIHUM, HEOOXOMUMBIX JIsI MPUOOPETEHUS YMEHHM
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKON U MTOBCEIHEBHOM KU3HU;

3. pa3BUTHE YMEHUH U CIIOCOOOB JESITEILHOCTH, CBI3aHHBIX C HAOIIOJICHUEM
1 00BSICHEHHEM XUMHUYECKOTO SKCTIIEPUMEHTA, COOIIOACHUEM TTpaBui O€30MacHOTO
oOpaleHusl ¢ BEIeCTBaAMHU.

4. amanTarusi OOyYarOIIMXCA K YCJIOBHSIM JIWHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (popMUpOBaHME WHTEIJICKTyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

5. ¢opmupoBaHue y o0Oy4YalOIIMUXCA KIIOUYEBBIX HABBHIKOB (KIIHOUYEBBIX
KOMIIETCHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE I Pa3IMYHbIX BHJOB
JEeSTENbHOCTU: PeIlleHus MmpolseM, MOUCKa, aHau3a U o0paboTku MHbOpMaIuu,
HEOOXOIUMBIX JUISI TPUOOPETEHHS] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[IO3HAHUM XHMHUHU, a TaKXKE€ [UJI1 OLUEHKH C TO3ULHM
HKOJIOTUYECKOM O€30MacCHOCTH XapakTepa BIHMSHHUS BEHIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHKU3M YEJI0BEKa U IPUPOHYIO CPEY;

6. pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJIEKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00yYarOIIMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA U aHalIn3a yueOHOU U
Hay4YHONOMYJIIPHON MH(POPMAIIMN XUMUYECKOTO COJIEPKAHNUS,

7. ¢dopmMupoBaHME U Ppa3BUTHE Y OOYYAIOUIUXCS AacCCOIMATUBHOTO W
JIOTUYECKOTO MBIIJICHUs, HaOMI0AaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, IIPH INIAHUPOBAHUU U TIPOBEICHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

8. BOCIUTaHHE Y OOydYarolmuxcsi YOEKIEHHOCTH B TyMaHUCTHYECKOM
HaIpaBJICHHOCTH XWMHH, €€ Ba)XHOW pPOJM B PEIICHUU TI0OANBHBIX TpoOIeM
PalMOHAIILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOILICHHSI K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKXke NPUOOPETEHHS OMbITA
WCIIOJb30BaHUsl TOJIYYEHHBIX 3HAHUU JJIS TPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMU

1.4 Mecro yueOHoro npeamera B crpykrype IIICC3:

VY4eOHblil peaMeT « XuMUsD» SBISIETCS] YY€OHBIM MPEAMETOM 00s3aTeIbHON
npenmetHor obnactu  «EctectBennsie Haykum»y DOI'OC  cpemnero o06miero
oOpa3oBaHUs.



B yue6nom mmane IIICC3 y4ebnbiii npeaMer «XuMHS» BXOJUT B COCTaB
00111e00pa30BaTEIbHBIX YUEOHBIX JUCIUILINH.

[Ipu sTOoM wu3yuyeHHe y4yeOHOro mpenMera XHUMHS NPETYCMOTPEHO Ha
0a30BOM ypOBHE M HAIIPaBJIEHO HAa JOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U
MIPEJAMETHBIX PE3YyJIbTaTOB.



2 IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIAMETA XUMMUA

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCHMS IpeaMeTa «XHUMHUS» OTPaXKaKOT
c()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JE€ATEIbHOCTH
oOyuJaroluxcs Mo peajin3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCJE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUsl  OOy4YalIIMMKCS  CBOMX  KOHCTHUTYLHMOHHBIX TpaB U
00513aHHOCTEH, yBaXKCHUS K 3aKOHY U MPABONOPSIKY;

IOPEACTAaBICHUS O COIMAIbHBIX HOpPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESTENbHOCTH TMPHU CO3JAAHHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEIbHBIX 3a/1ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W TPUHUMAaTb MOTHUBBI, HAMEPEHUS, JIOTHKY MU
apryMEeHThI IpyTUX IPU aHAIU3€ Pa3IMUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIINTAHUS:

LEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIHUIO
OTE€UYECTBEHHON XMMUH;

YB@XEHUSA K TPOIIECCYy TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAaOMIOAEHUH, KPOMOTJIMBBIX HKCIEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECAa W I[I03HABATENIbHBIX MOTHUBOB B TMOJIYYEHHH U MOCIEAYIOLIEM
aHanu3e WH(QOpPMALMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS,;

CHIOCOOHOCTH  OLIEHMBaTh CHUTYyallud, CBSI3aHHBIE C XUMHYECKHUMHU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSCh HA MOpPAJIBbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHME WU IMOCTYNKH CBOMX TOBAapUUIEH C
MO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUUA 3TUX
MOCTYTIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMSl IIEHHOCTEH 370poBoro u Oe3omacHOro oOpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;



coOmIo/IeHrss MpaBWil 0€30MacHOTO OOpalieHusi C BelecTBaMH B OBITY,
MMOBCE/IHEBHOM U3HU U B TPYJOBOM JEATEIbHOCTH; TOHUMAHUS IEHHOCTU MPABUII
WHJIMBUAYAJIBHOTO W KOJUJIEKTUBHOIO O€30MaCHOr0 TMOBEJCHUS B CHUTYyalUsX,
YIPOKAIOMIKMX 30POBbIO U YKU3HU JIIOACH;

OCO3HAHMUSI TIOCJIECACTBUNA U HEMPHUATHUSI BPEIHBIX MPUBLIYCK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS,;

S) TpPyaoBOro BOCHUTAHMS: KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
y4eOHO-HCCIIeIOBATENIbCKON JEATeTbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM
U APYTUX BUOAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUU NPAKTHUUYECKUX 3a]ay
COI[MAJIbHOM HAIIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

MHTEpEca K MPaKTUYECKOMY M3yYEHUIO MTpodeccuil pa3IndaHoro poja, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAaHUI 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HWHIUBUAYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U
noTpeOHOCTeN 00111IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€71eCO00pa3HOTO OTHOIICHHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBaHHUS )KM3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIILHOW CPEIBI;

OCO3HAHUSI HEOOXOJIMMOCTH HWCIOJIB30BAHMUS JOCTIKCHUM XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATILHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOIO HENPHATUS JEUCTBUM, IMPUHOCIIIMX BpEI OKPYXKaIOLIEH
MPUPOHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOIOTUYECKUE
MOCJEACTBUS MPEIANPUHUMAEMBIX IEUCTBUN U MPEOTBPALIATh UX;

HaJu4usi  Pa3BUTOTO  DKOJIOTMYECKOTO  MBIIIJICHUS,  HAKOJOTHYECKOM
KYJbTYphl, OIbITA JCATEILHOCTH HKOJOTMYECKONW HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MpaKkTUKe, CIHOCOOHOCTM M YMEHHMS AaKTHMBHO TMPOTHUBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHEIUPUKN XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(GhOpMHPOBAHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeICTaBlIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJIBI U YEJIOBEKa, B



MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHUH MpodJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHM JUISI  COBPEMEHHOM
LABWIM3ALMK: B €€ T'yMaHUCTHYECKOM HAIPABICHHOCTM W Ba)XHOM DO B
CO37JaHMM HOBOM 0a3bl MaT€pUaIbHOM KYJbTYpbI, pELIEHUH II100aIbHBIX IpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, IHEPIETUUYECKOM, MULIEBOU U
HKOJIOTHYECKON 0e30IacHOCTH, B PA3BUTUHU MEAMIIMHBI, OOECIEUYEHUU YCIOBUUI
YCHEIIHOTO TpyJla W OKOJOTMYECKH KOMMOPTHOM IKM3HU KaXKIOro YjeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB
NO3HAHMSI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HaHUS JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS Jies1aTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJIYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJNb30BaTh XWMHUYECKHE 3HAaHUSA s
pelieHus Npo0OJieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO WU
caM000pa3oBaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSM Tpy/Jla B pa3iMyuHbIX cepax npodeccrnoHalIbHOMN

ACATCIIBHOCTHU

METAIIPEJMETHBIE PE3VJIbTATBI
OBi1ajeHHEe YHHBEPCAIbLHBIMH I03HABATEIbHBIMHU AeHCTBUAMM:

baszosvle nocuueckue Oeticmeus: caMOCTOSATENBHO (HOPMYIHpPOBATh H
aKTyaJIM3upPOBaTh MPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh; OMPEHCTAThH IEIH
NeSATeNbHOCTH, 3aJlaBasi mapameTpbl U KPUTEPUU UX JIOCTUKEHUS, COOTHOCHUTH
pe3yabTaThl JEATEILHOCTA C IMIOCTABJICHHBIMU IIEISIMU;, MCIOJIb30BaTh MpU
OCBOCHUHU 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIACISITH XapaKTEPHBIC
MpU3HAKU TIOHATUM W  yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIME TMOHATHUS ISl OOBSCHEHHUS OTACIbHBIX (DaKTOB U SIBJICHUI,
BBIOMpATh OCHOBAHMS M KPUTEPUM ISl KiacCU(UKAIIMM BEIIECTB U XUMHYECKUX
peakimii; yCTaHABIMBATh MPUYMHHO-CICJACTBEHHBIE CBS3M MEXAY H3ydaeMbIMU
SBJICHUSIMH; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIyKTUBHbBIC, I€TyKTUBHBIE, 110
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX, (OPMYJIHMPOBATH BBIBOJBI W 3aKIIOUYCHHUS, MPUMEHSATH B MpPOIECCe
MO3HAHUS, MWCIOJIb3yEMbIE B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
MpeoOpa3oBbIBATh MOJEIbHBIE MPEICTABICHUS — XHUMHUYECKHI 3HAK (CHMBOJI)



JJIEMEHTa, XUMMYecKas ¢opMmyJia, ypaBHEHHE XUMHYECKOW peakuuu — MpH
pelieHny y4eOHBIX T[I03HABATEIbHBIX W MPAKTUYECKUX 3a7ad, MPUMEHAITh
Ha3BaHHbIE MOJIEJIbHBIEC MPEACTABICHMS AJI BBIABICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaEMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

baszosvie uccnedoeamenvckue Oeticmeus: BAAAE€Tb OCHOBAMH METOJIOB
HAy4HOT'O IMO3HAHMS BEIIECTB M XMMHUYECKHX pEeaKlHil; GOopMyIHpoBaTh LETU U
3aJlayd  MCCIIEIOBAaHUs, MCIOJb30BaTh IOCTAaBJIEHHbIE U  CaAMOCTOSITEILHO
c(hOopMyIUPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(GopMUpOBaHHSA TUIIOTE3bl IO IPOBEPKE INPABUIBHOCTU  BBICKa3bIBAEMBbIX
CY)KJICHUI; BJIAJIETh HAaBBIKAMH CaMOCTOSATEIBHOTO IIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIUpOBaTh
00001IeHHS ¥ BBIBOABI OTHOCUTENBLHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIA OTUET O MPOJIETAHHON paboTe; MPUOOPETaTh OIBIT
YYEHUYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOW JEATEIBHOCTH, IPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHHS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B IMO3HAHMS.

Paboma c¢ ungopmayueri: OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpopManuu (HAYYHO-TIONYJIApHAs JMUTEepaTypa XUMHUYECKOIO COJAEpkKaHus,
cIpaBouHble Mocobus, pecypchl WHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO
pa3MuYHBIX BUIAOB M (OpM TMpeACTaBICHUsS, KPUTUYECKU OLIEHUBAaTh €&
JOCTOBEPHOCTb W HENPOTHUBOPEUYMBOCTh; MPUOOpPETaTh OMNBIT HCIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOIMH M pa3jMYHBIX [OMCKOBBIX
CHUCTEM; CAMOCTOSTEIbHO BBIOMpPATh ONTHUMAJbHYI0 (OpPMY IpEICTaBICHUS
uHdopmaruu (cxembl, TpaduKd, TUArpaMMbl, TaONHIBI, PUCYHKH W JPYTHE);
MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMUYECKOU
uHboOpMaIel: MPUMEHITh MEXIpeAMETHbIe ((pHU3nUecKkrue M MaTeMaTHYeCKue)
3HAKK M CHMBOJIbI, (OpMyIbl, a0OpeBUATypbl, HOMEHKIATYPY; HCIOJb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH  y4eOHBIMM
AEeUCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXKIaeMOU TEMBbI B X0JI€ IMaiora u/uiu
IUCKYCCHUH,  BBICKa3bIBaTh  HUAEH, (QOPMYJIUPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCUTEJBHO BBIITOJIHEHMS MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTALUMEN pe3yJbTaTOB MO3HABATEIbHOW JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIIEIOBAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, pealn3alii y4eOHOro MpoeKTa U (GOopMyIUpOBaTH BHIBOJIBI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM IMyTEM COIJIACOBAaHUS MO3ULUN B
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X0J1e 00CYKJICHUS 1 00MEHA MHCHHSIMU.

Osianenue YHHBeEpCaIbHBIMH peryJsTHBHbIMU y4eOHBbIMH
NEeUCTBUAMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO I03HABATEIIBHYIO
NEATEIBbHOCTh, ONpenensas €€ LelMu W 3aJa4d, KOHTPOJMPOBATH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpe/jaraeéMblii aJrOpUTM JAEUCTBUI IpHU
BBINIOJIHEHUHM YYEOHBIX U HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ Y4ETOM TOJy4YeHHMs] HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEU JEATEIBHOCTA HAa OCHOBE CaMOAaHAJIN3a

N CaMOOIICHKH.

[TPEAMETHBIE PE3VYJIbTATHI
- chOpMHUPOBAHHOCTh IPEJCTABICHH O MECTE XMMHUHU B COBPEMEHHOW Hay4YHOM
KapTUHE MHpaA; TOHUMAHHWE PO XUMUU B (OPMHPOBAHWU KPYyro3opa W
(YyHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS MPAKTHUSCKHUX 3a/1a4;
- BIJIAJICHUE OCHOBOMNOJIATAIOIIMMU XHMHWYECKMMHM TOHSTUAMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEDHOCTSMH; YBEPEHHOE IIOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJAJICHUE OCHOBHBIMH METOJAAMHM HAYYHOTO MO3HAHUA, MCIIOJIb3YEMBIMU B
XUMUU: HAOJIOJICHUEM, OINHMCAaHUEM, H3MEPEHHEM, DJKCIICPUMEHTOM; YMEHHUE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTaThl MPOBEACHHBIX OMBITOB U JIENIaTh BBIBOIBI,
TOTOBHOCTh M CIIOCOOHOCTh NPUMEHSTh METOJbl TO3HAHUSA TpPH S5 pelieHuu
[IPAKTUYECKUX 3a/1a4;
- chOpMHPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIE OIEHKH U MPOU3BOIUTH
pacyeThl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;
- BIIaJIeHUE TIPABWJIAMH TEXHUKH O€30MaCHOCTH MPU MCIIOJIIB30BAHUU XMUMHYECKUX
BEILIECTB;
- c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIICHHI0 K XHUMHYECKOM
nH(popMaIu, NoJiy4aeMoi U3 pa3HbIX UCTOYHUKOB,;
- c(OpPMUPOBAHHOCTh YMEHUM KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHHKaIu, MHTEpHET U Apyrux);
- chOpMHpPOBAHHOCTh  yMEHUH  COONIIOAATh  TPaBWIIA  DKOJOTMYECKH
IEJIECO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHsI CBOETO 30POBbsI M OKPYXKAIOLIEW MPUPOAHOM CpENbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTAHU3MBI OIPEICIIEHHBIX BEIIECTB, TOHUMAs
cvbeicn mokazarenst [IJIK, moscHATP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
MPEIOTBPALIEHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M UYEJIOBEKA;
- mis oOyYarommMxcss C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBS: yMCHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;
- ISl CeNbIX U CIa0O0BUIAIIMX OO0YUYaIOIIUXCS: YMEHUE UCIIONb30BaTh PEIbeHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 11 3anucu XuMu4eckux Gopmyi.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA XUMUA

3.1 O0bem yyeOHOro npeamera XumMus U BUAbI Y4eOHOM padoThI

Bun yueo6Hoii padoThl

OoneMm
4aCc0B

O0beM padoThHI 00YYAKIIUXCH B AKAJeMUYECKUX Yacax (BCero)

78

O0bem padoTbl  O0y4YarOIIMXCH BO B3aMMOJACHCTBHHU C
npenojaasaresem (Bcero)

78

B TOM YHUCIJIC.

JIEKLIUU

40

1abopaToOpHOE 3aHSATHE

38

CamocrosiTenbHass  pabdora  oOyuamomerocsi  (Bcero) ¢
000CHOBAHHMEM pacyeTa BpPEMEHH, 3aTPavuBaeMOro Ha ee
BbINOJIHEHH

B TOM YHUCIJIC.

U3y4YeHHe Y4yeOHOro/TEOpEeTUYECKOro Marepuaia (1Mo KOHCIEeKTam
JICKIIMI), N3YYeHHE OCHOBHOM M JIONOJHUTEIBHON JIUTEPATyPhI

IIOATOTOBKA K IMMPAKTUYCCKUM U Ha60paT0pHBIM 3aHATHUAM

BBIITOJIHCHHUEC MHANBUYAJIbHOTI'O WJIX I'PYHITIOBOIO 3aJlaHUA

MOJITOTOBKA K MTPOMEKYTOUYHOM aTTECTAIlMU, KOTOpasi TPOBOIUTCS B
dbopme aud. 3auera

MOJITOTOBKA peepaToB, MPE3eHTALUN U COOOIIEHUIN

KoncyabTanuu

IIpome:xxyTouHast arrecrauus B popme
Ne 1 cemectp — npyrue GopMbl KOHTPOJIS
Ne 2 cemectp - nuddepeHnrpoBaHHbIN 3a4ET

N —

CamocrosTenbHas pabota B 0011e00pa3zoBarebHOM 1uKIe corsiacHo @I'OC
CIIO mo cnenuaibHOCTH HE TJIAHUPYETCS, HO BBIOTHACTCS 00YyJarOIIMMHUCS KaK

JOMAIIHCC 3aIaHUC.
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3.2 TemaTu4yecKkuil JIAH U COAEPKAHNE Y4eOHOr0 MpeAMeTa XUMMS

TemaTtuueckue 6J10KH, OcHoBHOe coaep:xaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00yUYarouerocs
TeMblI eM
yaco
B
1 2 3 4
Pazpea 1. OBIIASA U HEOPTAHUYECKASA XUMMUSA 30
Tema 1.1. CoJiepkaHue JICKIIUU
Ilepuoanyeckuii 3akon | 1| Xumudeckuit snemenT. Atom. CoctaB aTomMa, H30TOTIHI. PackppiBaTh CMBICH H3y4aeMbIX MOHATHH (BBISBIATD
U NepHOIHYeCKas DneKkTpoHHas 000104Ka. DHEPreTUYecKre ypOBHH, UX XapaKTepHble MPU3HAKH), YCTAaHABIUBATbh UX
cucrema JI.A. MOAYpPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-, f-371€MEHTHI. B3aUMOCBSI3b. PaCKphIBATh CMBICI MEPUOANUECKOTO
MenpaeJieeBa. OcobeHHOCTH pacnpeeeHns HIEKTPOHOB [0 OpOUTaNIsIM B 3akoHa JI. . MenneneeBa U JEMOHCTPUPOBATH €TO
Crpoenne aToma. aTOMax MaJibIX ¥ OOJIBIIUX MEPHOJOB. DIIEKTPOHHAs CUCTEMATHU3UPYIOIIYI0, 00BSICHUTENBHYIO U
KOH(puUrypauus atoMoB. [lepronnueckuii 3aKoH 1 IPOTHOCTUYECKYIO (PYHKLNHU. XapaKTepH30BaTh
[leproanueckas cucrema XuMudeckux anemenToB /1. 1. 2 | DJIEKTPOHHOE CTPOCHHE ATOMOB XMMHUYECKUX

MenaeneeBa. CBsi3b IEpUOAMYECKOTO 3aKOHA U
[Tepronueckoil CUCTEMBbI XUMUYECKHUX AJIEMEHTOB C
COBPEMEHHOM TEOPHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX
VMU MIPOCTHIX U CI0KHBIX BEUIECTB MO IPYMNIAM U MIEPUOAaM.
3HadeHHE MEPUOANYECKOTO 3aKOHA U CUCTEMbI XUMHUECKUX
anemeHToB JI.M. MeHnieneeBa B pa3BUTUH HAYKH.

CamocrosiTenpHas paboTa 00yJaronuxcsi:

1. IlonroroBka nokianoB 1o teme «lIpeanocbulku OTKpBITUS
[leproanueckoro 3akoHa» v cooOIIeHui Ha TeMy «OTKpbITHE
J.H. MenneneesbiM Ilepuonnueckoro 3akoHa u Ilepuonuueckon
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

2. BblIlOJIHEHUE YIIPAKHEHUS HA CBOMCTBA DJIEMEHTOB U UX
COEIMHEHHH B 3aBUCUMOCTH OT PACIIONIOKEHHSI B IEPUOINIECKOM
cUcTeMe. 3aloJIHEHUE YHEPIETUUECKUX YPOBHEHW aTOMOB

3JIEMEHTOB 1—4 nepuoaoB, UCIOJB3YS IOHATHUSA S-, P-,
d-amexkTpoHHBIE OPOUTAN, YHEPTETUIECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB
XUMHUYECKHX AJIEMEHTOB M UX COCIMHEHUM 110
nepuonaM u rpynnam [lepuonnueckon cucremsr [l.
H. Menneneesa
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TemaTtuueckue 6,10KH, OcHoBHOe coJep:KaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMblI eM
yaco
B
1 2 3 4
3JIEMEHTOB MaJIbIX IEPUOIOB.
Tema 1.2. CoJiepaHue JICKIIUH
Crpoenne Bemecra. | 1| Ctpoenue BemiecTBa. XuMHUuecKas CBsi3b. Bubl (KOBaJCHTHAs PackpbiBaTh CMBICH H3y4aeMbIX TOHATHH (BBLAEIATH

HEeTOoJIApHAs U TOJIsIpHAasi, MOHHAs!, MeTaJUTMYecKasi) U UX XapaKTepHbIE NPU3HAKU) U IPUMEHATh 3TU
MeXaHU3Mbl 00pa30BaHMsI XUMHYECKON CBSI3U (OOMEHHBIN U MOHSTHS IIPU OITMCAHUM COCTaBa U CTPOEHUS
JIOHOPHOAKLENTOPHBIH). BogopoaHas cBs3b. BaneHTHOCTb. BEIIECTB, /Il OOBSICHEHUS OTAEIbHBIX (PAaKTOB U
OnexTpooTpunaTenbHoCcTh. CTeneHsb okucienus. Katnons! u aByieHuil. OnpeaensTs BUIAbl XUMUYECKOH CBSI3U
aHMOHBI. BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOTO 2 | (koBaJIEHTHOM, MOHHOW, METAITNYECKOMH,
CTpOEHMsI. 3aKOH ITOCTOSIHCTBA COCTaBA BELECTBA. THUIIBI BOJIOPOJHOM) B COEIMHEHMSIX; TUI KPUCTANINYECKON
KPHCTAIJIMUECKUX PELIETOK U cBOMcTBa BemiecTB. [loHsTHE O pewETKN KOHKPETHOTo BenlecTBa. Onpenenars
JUCTIEPCHBIX cucTeMax. MICTHHHBIE pacTBOPBHI. BaJICHTHOCTb U CTENIEHb OKHCIIEHUS] XUMUYECKUX
KonuyecTBeHHbIE XapaKTEPUCTUKU PacTBOPOB (MaccoBast 10 3JIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa.
BellecTBa B pacTBope). Kiaccudukanus HeopraHmuecknux [IpoBOaUTH BBIYUCIIEHUS C UCTIONb30BAHUEM TTOHATHS
coeauHeHni. HoMeHk1aTypa HeopraHu4ecKix BEIeCTB. «MaccoBas 707151 BellecTBa B pacTBope». Bianers

JladopaTopnasi padora Ne 1. O3HaKOMJIEHHE CO CBOMCTBAMHU 2 | U3yyaeMbIMU XUMUYECKUMU MOHSATUSIMH.

JHcIiepcHbIX cucteM. [IpuroroBieHre pacTBOPOB 3alaHHOM

KOHIIEHTpAaLUH.

CamocrodrenbHas paboTa 00y4aroLXCs:

BBINIOJTHEHHUE YIPAKHEHUM Ha ONpeiesIeHUe TUIIA CBA3HU U

COCTABJICHUsI 3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJI BEILIECTB.

Tema 1.3. ConepxaHue JICKIUH
XHMHYeCKHe peaKuu. = =

1| Xumnueckas peakuus. Knaccupukanuss XMAMHUUECKHX peakLuil OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
B HEOPraHMUYECKON ¥ OPraHN4eCKON XMMHUHU. 3aKOH COXPaHEHHUS peaKIyu OT Pa3IUYHBIX PakTopoB. Onpenenirs
Macchl BEILIECTB; 3aKOH COXPAaHEHHUs U NPEBPAILEHUS SJHEPTUU XapakTep CMELEHUs XMMUYECKOIO paBHOBECHUS B
IIPU XUMHUYECKHUX peakiusix. CKOpoCTh peakluu, ee 3aBHCHUMOCTH OT BHEUTHETO BO3ACUCTBUS (IIPUHIHIT
3aBUCUMOCTH OT PazM4YHBIX (hakTopoB. OOpaTUMBIE PEaKITUU. 2 Jle llarenne).4CocTaBisaTh YpaBHEHHSI pEaKITHil

Xumudeckoe paBHoBecue. DaKTOPHI, BIUSIONIME HA COCTOSHUE

Pa3JIMYHLIX THUIIOB,; IOJHLIC U COKpaIJ_IéHHBIe
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TemaTtuueckue 6,10KH, OcHoBHOe coaep:kaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMblI eM
4aco
B
1 2 3 4
xumuyeckoro pasHosecus. [Ipunnun Jle [larense. yYpaBHEHHS peaKIUi HOHHOTO OOMEHa, yUUThIBas
OnexrponauTnyeckas gucconuanus. CuibHbIe U c1alble YCIJIOBUS, IIPY KOTOPBIX 3TH PEAKLIMM YT 1O KOHILA.
anekTposnTel. Cpeaa BOJHBIX pacTBOPOB BEIIECTB: KUCIas, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
HeWTpasbHasi, menodnas. Bomopoausrii mokazarens (pH) MMO3HAHUS — TPOBEICHKE, HAOIIOIEHUE 1 OTICAaHNE
pactBopa. Peakiuy HOHHOTO 0OMEHA B OPraHUYECKOH U XUMHUYECKOI0 IKCIIEPUMEHTA (IEMOHCTPAL[MOHHBIE U
HEOpPraHU4eCKON XUMUU. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE 71a00paTOPHBIE OMBITHI, TPAKTUYECKHE PA0OTHI): IO
peaximu. [TonsiTre 00 31EKTpoIN3e PaCIUIaBOB M PACTBOPOB OIPEAEIEHUIO CPEIbl BOJHBIX PACTBOPOB BEIIECTB,
cosieil. [IpuMeHenue anexkTponnsa. peaKIii HFOHHOTO 0OMEHA, BIMSHUIO Pa3THIHBIX
JladopaTopHasi padora Ne 2. [IpoBenenue peakiuit HOHHOTO 2 (dakTOpoB Ha CKOPOCTh peakiuii. CienoBaTh
obmeHa. OnpeneneHue cpesibl pacTBOPOB BEILIECTB ¢ IOMOIIBIO IIPAaBWJIaM I0JIb30BAaHUS XUMHYECKOU ITOCY IO U
YHHUBEPCAIBHOTO HHIUKATOPA. nabopaTopHbIM 0bopynoBanueM. [IpencTaBiars
JladopaTopnasi padora Ne 3. Biusinue pa3nuusbix GpakTopoB Ha 2 | pe3yabTaThl XUMUYECKOTO SKCIIEpUMEHTA B (popme
CKOPOCTb XUMUYECKON PEAKIINU 3alHUCH ypPaBHEHUH COOTBETCTBYIOIIUX pEaKLUUi U
CamocrosrenbHas paboTa 00y4aroLUXCs: JIeJIaTh BBIBOJBI HAa UX OCHOBE. [IpoBoauTh
peuieHue 3a1a4 10 ONPEIEIECHUI0 CKOPOCTH XUMHUECKUX BBIUHCJIEHMS 110 YPAaBHEHUSIM XUMUYECKUX PEAKIIH,
peakuuii, yCIOBHH CMEIICHUS XMMUYECKOTO PABHOBECHUS B TOM YHCJIE TEPMOXUMUYECKUE PACYETHI 2
Tema 1.4. ConeprxkaHue JeKINH
MeTanisbl 1| Metainsl. [lonoxxenue meramuioB B Ilepuoanueckoii cucreme PackpbIBaTh CMBICH M3y4aeMbIX MOHATHIA (BBIACTSATH
XUMHUYECKUX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHHUS UX XapaKTepHbIE IPU3HAKN) U IPUMEHSTH 3TU
JIEKTPOHHBIX 000JI04eK aTOMOB MeTajuoB. O01mue MIOHATHS IIPH OIIMCAHUM COCTaBa U CTPOEHUS
¢usnueckue cBoiicTBa MeraioB. [IpumeHeHre MeTamioB B 2 | BewlecTs, Ui OOBACHEHUS OTJENbHBIX (DAKTOB U
ObITY, IpupoJie U TexHuKe. CrlaBbl METaJLIOB. saBieHUNA. OOBICHATH 00IIKE 3aKOHOMEPHOCTH B
DNEeKTPOXUMHUYECKUN Psii HApsbKeHUH MeTaiioB. O0mue M3MEHEHUU CBOMCTB JIEMEHTOB — METAJIJIOB U UX
crnoco0bl noay4yeHus: MetamioB. Koppo3us mMeTanios. COEJIMHEHUI C yYETOM CTPOEHHUS UX aTOMOB U
Crnioco0bl 3a1UThl OT KOPPO3HUHU. noJjio’keHus B [lepuoauueckoil cucreMe XMMHYECKUX
2| OO6mras xapakTepUCTHKa METAJIIIOB TIaBHBIX moarpymni (1A- anemenToB J. . MenzeneeBa. XapakTepu3oBaTh
rpynna, [IA-rpynna) [leproauueckoii cUCTEMbl XUMUYECKUX (onuchIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
2JIEMEHTOB. ATIOMUHUNA. AM(DOTEpHBIEC CBOMCTBA OKCHJIA U 2 METaJUIOB, UX BAXHEHIINX COCAUHECHUN,
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TemaTtuueckue 6,10KH, OcHoBHOe coJep:KaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMBbI eM
yaco
B
1 2 3 4
THIPOKCHIa amoMuHus. O0Ias XapakTepUCTHKA METAIJIOB MIOATBEPIKIAsl ITO ONUCAHUE ITPUMEPAMU YPABHEHUM
no6ounsix moarpynmn (b-rpynm) [leproandeckoit cucTemsl COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;
XUMHYCCKUX 3JICMCHTOB: MCJIb, IUHK, XPOM, KECJIC30. MPUMCHCHHUEC MCTAJIJIOB B PA3JIMYHBIX O6JIaCT}IX, a
Baxkneiimme coennHeHUs] METAJIOB (OKCHUIbI, THAPOKCHIBI, TaK)Ke MCIOIb30BaHUE UX JIJISl CO3/IaHuUs
COJIN). COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUM.
JlaGoparopHasi padora Ne 4. PenieHre sKkCiepuMEHTaTbHBIX 2 OnuceIBaTh CrIOCOOBI 3aLTUTHI METAJIOB OT
3a1a4 o teme «MeTtasuib. KOppO3uH. PacKpbIBaTh CYyIIHOCTh OKUCIUTEIBHO-
JlaGoparopHasi padora Ne 5. KauecTBeHHbIE peakluM Ha 2 BOCCTAHOBUTENBHBIX PEAKLIUN TOCPEICTBOM

KaTHOHBI MCTAJIJIOB.

CaMocTosTenbHast paboTa 00y4arouxcs:

1. Pemenue 3aa4 Ha onpeieIeHue KOHIIEHTPAI[UU PacCTBOPOB.
2. BrolnonHeHue yrmpakHeHUH Ha COCTaBJICHNUE YpaBHEHUN
AJEKTPOIUTUUECKOMN JUCCOLMAIINH, PEAKIIMII HOHHOTO OOMEHa,
THAPOJIH3a COJICH

COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ITHX PEaKIHil.
[TpoBOANTH peakuy, HOATBEPKAAIOIINE
XapaKTepHbIe CBOWCTBA U3Y4aeMBbIX BEILIECTB,
pacIio3HaBaTh ONBITHBIM ITyTEM HOHBI METAIJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX.
Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MIO3HaHUS — pOBeIeHNe, HAaOII0IeHUE U OTIMCaHHe
XMMHYECKOTO 3KCIIEPUMEHTA (JIeMOHCTPALMOHHBIE 1
71a00paTOPHBIE OTBITHI, TPAKTUYECKHE PAOOTHI).
[IpencTaBasATh pe3ynbTaThl XUMHYECKOTO
HKCIIEPUMEHTA B (pOpPME 3alUCH ypaBHEHUN
COOTBETCTBYIOLINX PEAKINI U AeTaTh BHIBOIBI HA UX
ocHoBe. CiieioBaTh paBuiIaM MOJIb30BAHUS
XUMUYECKOH TTOCY/I0H 1 J1a00paTOPHBIM
obopynoBanueM. [TpoBOIUTH BEIYMCIIEHUS 110
YpaBHEHUSIM XUMHUECKHX PEaKInil.

Tema 1.5. HemeTaaibl.

ConeprxaHue JeKIUH
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TemaTnueckue 0J10KH, OcHoBHOe coJep:KkaHue O0b | OcHOBHBIE BU/BI 1eITEJIbHOCTH 00yYaKOIIEerocst
TeMBbI eM
yaco
B
1 2 3 4

1| Hemerannsl. [Tonoxxenne HemeramuioB B Ilepuoanueckoit PackpbIBaTh CMBICT H3y4aeMbIX TOHATHIA (BBIACIATH
cucrtemMe xumuueckux annemeHToB [[.1. Mennaeneesa u 2 WX XapaKTepHbIC MPU3HAKN) U IPUMEHSTH ATH
O0COOCHHOCTH CTPOCHHUS aTOMOB. DHU3UYECKHe CBONCTBA MOHSTHUS TIPU ONMUCAHUM COCTABA U CTPOCHUS
HEMETaJIJIOB. AJUIOTPONHS HEMETAIOB (Ha MpuMepe BEIIECTB, /sl 0OObSACHEHUS OTJENbHBIX (PAKTOB U
KHCIopo/a, cepsl, pocdopa u yrieposaa). srieHui. OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B

2| XumMu4ecKkrue CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJIOTCHOB, 2 H31Y,IeHeHHH CBOUCTB HEMCTAJLTOB M HX COCMHCHHH C
cepsl, a3o0ta, Gocdopa, yriepoaa u KpeMHus). OKCUAbI YACTOM CTPOCHHUA UX aTOMOB 1 TIOJIOACHHA B
HemeTauioB. Kucnopoaconepxaiue KuciaoTel. Bogopoanbie Ilepronreckoit CHCTEME XUMUMECKUX 21IEMEHTOB /1.
COIHEHNS HEMETAIIOB. H. Menneneesa. XapaKTf:pnsoBaTL (omuceIBaTh)

o011re XuMU4eCcKre CBOMCTBA HEMETAJLIOB, UX

JladopaTopnasi padora Ne 6. KauecTBeHHBIC peakIiy HA AHHOHBI 2 BOKHCHIIIMX COETMHEHHH, TIOITBEPKIAst ATO

1 KaTUOH aMMOHHS. OIMCaHuE IPUMEpPaMH YpaBHEHH COOTBETCTBYIOIIMX

JlabopaTopHasi padora Ne 7. Pemenne skciepuMeHTATbHBIX XMMHYECKUX peaKinii. XapakTeprU30BaTh BIHSHUC

3amau 1o teme «Hemeramibiy. 2 | HEMETAJIOB U MX COEAMHEHHI Ha JKUBBIE OPraHU3MBbI;

CamocrosTenbHast paboTa 00yJaronIuXxcsi: BHITIOJTHEHNE OTIHCHIBATh IPUMEHEHUE B PA3IIMIHBIX 00JIACTIX

yhpaxHeHHu Ha To00p ko3 dumrentoB B ypaBHeHUussx OBP MPAKTUYECKOHN JEATEITHHOCTH YEIOBEKa.

METOJIOM 3JIEKTPOHHOTO OajaHca.

Paznean 2. XUMUA U ’KU3Hb 2
Tema 1.1. Xumus CoJiepKaHue JICKITUH
U KU3Hb. 1| Ponb xumMuu B 06ecriedeHNH SKOJIOTHUECKOM, SHEPreTHIeCKOU PackpriBaTh posib XUMUU B PEILICHUN

Y TTUIIEBOM 0€30MMacHOCTH, pa3BUTHH MeIUIIMHBL. [ToHsTHE O HSHEPTeTUYECKUX, CHIPbEBBIX U IKOJIOTHUECKUX
HAYYHBIX METOAaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIIHil. npo0JieM 4eloBe4ecTBa, OMUCHIBATH OCHOBHBIE
[IpencraBnenust 06 0OIMMUX HAYUHBIX MPUHIIUIIAX HaIpaBJICHUS Pa3BUTHUSI XUMUUECKOW HAYKU U
POMBIIUIEHHOTO TOTYy4YeHHs BXKHEUIITNX BEIIECTB (Ha TexHonoruu. [IpumMeHsTh npaBuia 6€30MacHOTro
npuMepax Mpou3BOACTBA aMMUAKa, CEPHON KUCIOTHI, 2 | oOpailleHus ¢ BeIIeCTBaMH, UCTIOJIb3YEMbIMU B

MCTaHOJ'Ia). YenoBek B MHUPC BCIICCTB, MATCPUAJIOB U
XHUMHUYCCKUX peaKuHﬁ: XUMHUSA U 310POBLEC UCJIOBCKA, ITPpaBUJIa
HCIIOJIBb30BAHUS JICKAPCTBCHHBLIX IIPCIIAPATOB, IIpaBUJId

IIOBCEIHEBHOM JKM3HH, ITPABUJIA IOBEICHUS B LEIAX
cOepeXeHUs 310POBbsI U OKPYKaroIlel MPUPOIHOI
Cpefibl; IOHUMATh Bpe/l (OMAacHOCTh) BO3CHCTBUS Ha
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TemaTtuueckue 6,10KH, OcHoBHOe coJep:KaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMblI eM
yaco
B
1 2 3 4
0€30IacHOTO MCIIOIB30BaHMSA MIPENapaToB OBITOBOM XUMHH B JKUBBIE OPraHU3MbI OIIPEIEIIEHHBIX BEILECTB CMBICI
MOBCEAHEBHOM KM3HU. bpITOBas XuMHUecKasi r[paMOTHOCTb nokazatens [1JIK, moscHsITh Ha mpuMepax CrocoObI
JlaboparopHnasi padota Ne 8. N3yueHne XuMu4ecKux 2 YMEHBIIEHUS U NPEIOTBPALLIECHUS UX BPEIHOTO
IIPOLIECCOB U UX BJIMSHUS HA COCTOSIHUE OKPY KarOLIEH Cpeibl. BO3JIEUCTBHS. AHAIM3UPOBATh U KPUTHUECKU
CamocrodrenbHas paboTa 00y4aroLXCs: OLICHUBATH HH(OPMALHUIO, CBIZAHHYIO C
1. I[TonroToBKa Mpe3eHTALUN U OTIOPHBIX CXEM. XUMHICCKMMH ITPOLECCaMH M MX BIMAHHMEM Ha
2. PaboTa ¢ KOHCIIEKTOM. COCTOSIHME OKpYysKarolel cpensl. McnonbzoBaTh
MOJTyYEHHBIEC 3HAHUS U NIPEJICTaBICHUS O cepax
JESATENIbHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, KAK OCHOBY JUIsI
OpHEHTAIH B BbIOOpE cBOei Oyaymieit
npodeccuonanbHOl AesTenbHoCTU. [I[puHIMaTh
ydacTue B 00CYKJICHHUH MPOOIeM XUMHUECKON 1
JKOJIOTUYECKON HAIIPaBJIEHHOCTH, BbICKa3bIBAaTh
COOCTBEHHYIO MO3UIIMIO 10 MPOOJIeMe U NpeJiaraTh
BO3MOJKHBIE MYTH €€ PEILCHUS
Paznen 2. OPI'AHUYECKAS XUMU 46
Tema 2.1. CoJiepkaHue JICKIIUU PackpbIBaTh CMBICT U3y4aeMbIX OHITHIA,
IMpeamer 1| [Ipenmer oprannyeckoit xumuu. OCHOBHBIE MTOHSTHS YCTaHaBIUBATh UX B3aUMOCB:3b. [I[puMeHATH
OPraHUYecKOi XMMHH. oprann4eckoil XumMur. OCHOBHBIE MTOJIOKEHUS TEOPUU MIOJIOKEHUSI TEOPUU CTPOCHHS] OPraHUYECKUX
Teopus cTpoenust XUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX COEIUHEHHIN 2 BemecTB A. M. byTieposa juist 00bsicHeHUs
OPraHMYecKux A.M. bytrnepona. Knaccudukanus opraHn4eckux BeIIeCTB. 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
coenuHenuit A.M. HoMmeHknaTypa opraHM4ecKuX COEJMHEHUN (CUCTeMaTHUeCKast) cTpoenus. Mcrnonp30BaTh XUMUYECKYO CUMBOJIMKY
Byrtaeposa. Y TPUBHAJIbHbIEC Ha3BaHUSI BAXKHEUILINX MPEICTaBUTENIEH JUTS1 COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
KJIACCOB OPraHMYECKHUX BEILIECTB. dopmyn opranndeckux BemecTB. OnpeaensiTe BUIbI
JlabopaTopnas padora Ne 1. MozaenupoBaHue MOJIEKYJI 2 | XMMHYECKOH CBSI3U B OPraHUYECKUX COCIUHEHUSAX.

OpPraHn4CCKNX BCIICCTB.

CamocrosrenbHas paboTa 00y4aroIXCs:

PackpsIBaTh posib OPraHM4eCcKOM XUMHHU B IIPUPOJIE,
XapaKTepU30BaTh €€ 3HAUCHUE B )KU3HM YEIIOBEKA,
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TemaTnueckue 0J10KH, OcHOBHOe coiep:KaHue O0b | OcHOBHBIE BU/BI 1eITEJIbHOCTH 00yYaKOIIEerocst
TeMBbI eM
4aco
B
1 2 3 4
1. PaboTta ¢ yueOHUKOM. WJUTIOCTPUPOBATH CBSI3b C APYTUMU HAYKaMHU.
2. BoinonHeHue 3a/1a4 Ha COCTaBJIEHHUE CTPYKTYPHBIX (OpMyIT U HabmtoaTe 1 OnUChIBaTh JEMOHCTPALIMOHHBIE
Ha3BAHUI U30MEPOB U TOMOJIOTOB. OTIBITHI; TPOBOJUTH U OMHCHIBATH JIA0OPATOPHBIC
paboTHI.
Tema 2.2. ConeprxaHue JeKIHUH
Yraesoaopoasl 1| AJIKaHBI: CTPOEHUE, TOMOJIOTHYECKUN psAl. MeTaH u 3TaH — 2 PackppiBaTh CMBICT N3y4aeMbIX MOHITUN (BBISBIATD
MPOCTENIINE MPECTABUTENM AJTKAHOB: COCTaB, XUMHUYECKOE WX XapaKTepHbIC MPU3HAKU), YCTAHABIUBAThH UX
CTpoeHue, (hU3nuecKre U XMMUYECKUEe CBOMCTBA (peaKIiu B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLINE
3aMENICHHs U TOPEHHS), HAX0XKJICHUE B MPUPOJIE, TTOJIyYCHUE U MOHATHS TIPU OMIMCAHUM COCTaBa, CTPOEHUS U
IPUMEHEHHUE. MIPEBPAIICHUI OPraHMYECKUX COCTUHEHUN.
2| AJIKeHBI: CTPOEHHUE, TOMOJIOTUYECKHM psifl. DTUIIEH — Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY JUIS
POCTEUIINI TPEACTABUTEND AIKEHOB: COCTAB, XUMUUYECKOE 2 COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
CTpoeHHe, (GU3NUECKHe U XUMHYECKUE CBOMCTBA (PEAKIIHH (dbopMyII OpraHMYECKUX BEIIECCTB. Y CTAHABIIUBATH
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIINH). AJKAUEHBI: MPUHAAJIEKHOCTh BELIECTB K ONPEACIIEHHOMY KJIacCy
OyraaueH-1,3 u metunOyTaaueH- 1,3, XuMUIEeCKOe CTPOCHHE, YIJIEBOAOPOIOB IO COCTaBY U CTPOEHUIO, HA3bIBATh
peakuys NOoJIUMEPU3aLIUU, IPUMEHEHUE. UX MO0 CUCTEMAaTUYECKONW HOMEHKJIIAType; MPUBOIUTH
3| AJIKMHBI: CTPOCHHE, TOMOJIOTHUECKHH psijl. AETHUIICH — 2 TPUBUAILHEIE HA3BAHUS OTIECIBHBIX PEJICTABUTEIICH
MPOCTEUILINN MPEICTABUTEID AIKUHOB: COCTAB, XUMUYECKOE YIIeBOAOPOA0B. ONpenessaTh BUIbI XUMUIECKOM
cTpoeHue, GU3NIECKHUEe U XUMUIECKUE CBOMCTBA (peaKkiiuu CBSI3U B MOJIEKYJIAX YTIIE€BOJAOPOIOB;
TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAIIMH TOPEHUS), XapaKTEepPU30BaTh 3aBUCUMOCTb PEAKLIMOHHOMN
HaXO0XXJICHHUE B MPUPOJEC, NOTYICHHNES U IPUMEHEHHE. CIIOCOOHOCTH YTIIEBOJOPONOB OT KPATHOCTH
4| ApeHbl: OEH301 U TOJIYOJI, COCTaB, XUMUYECKOE CTPOCHHE 2 KOBAJICHTHOM CBsI3H. XapaKTepH30BaTh COCTAB,
MOJIEKYJI, ((U3NIECKUE U XUMUIECKHE CBOMCTBA (PEaKINH CTpOCHHE, IPUMECHECHNE, (PU3NUECKUE U XUMUICCKHUEC
TaJIOTEeHUPOBAHUS U HUTPOBAHMUS ), TIOJIyYCHUE U IPUMEHEHHE. CBOMWCTBA, BAKHEHIIINE CIIOCOOBI IOTyYCHUS
Bnusinue 6eH3011a Ha opraHu3M desoBeka. [ eHeTuueckas cBA3b TUIMYHBIX TPEICTABUTEIIEH PAa3INYHbIX KIaCCOB
YIJIEBOJOPOIOB. YTIEBOIOPOAOB (METaHa, dTaHa, ITHIICHA, alleTUIICHA,
JlaGoparopnas padora Ne 2. KauecTBeHHOE Olpe/iesieHre 2 Oyranuena -1,3, 6ensona, Tonyona). Beissusars

YIJIEPOJA U BOJOPO/Ia B OPraHUYECKUX BEIIECTBAX.

TCHCTUYCCKYIO CBA3b MCKAY YTIJICBOAOPOAAMH U
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TemaTtuueckue 6,10KH, OcHoBHOe coaep:kaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMblI eM
4yaco
B
1 2 3 4

JlabopaTopnast padora Ne 3. Ilonyuenue stunena. Mzydenune ero 2 | noaTBepKIaTh €€ HAIMUUE YPaBHEHUSIMU

CBOJCTB. COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHI C

JlabopaTopnasi padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIUEN 2 | UCTIOTIBL30BAHUEM CTPYKTYPHBIX (POPMYIL.

00pa3LoB MIacTMAacC, Kay4yKoB U pe3uHbl. Bynkanuzanus XapakTepru30BaTh HCTOYHUKHU YTIIEBOJIOPOIHOTO

PE3UHBL. CBIPbsI (HEQTh, IPUPOAHBIH ra3, yroib), CocoObl UX

CamocrodrenbHas paboTa 00y4aroUXCs: nepepadoTKU U MPaKTUYECKOE NPUMEHEHNE

1. BeinosiHeHye ynpaxHEHU Ha COCTABIICHUE yPaBHECHUN [I0JIy4aeMBIX IPOAYKTOB. Mcnons3oBarh

peakuuil, NOATBEPKAAOIINX XUMUYECKUE CBOWCTBA €CTECTBECHHO-HAYYHBIE METO/IbI TO3HAHMS —

YTJIEBOJOPOIOB. poBe/ieHNe, HAOIIOACHNE U OMIUCAHNE XMMHUYECKOTO

2. Pemrenne 3a1a4 Ha BBIBOJ (hOPMYJI BEIIECTB IO MPOAYKTaM sKcnepumenTa (1aboparopHsie onbIThl). Crie10BaTh

cropanusi. Perienue 3a1a4 Mo XUMHUYECKHM YPaBHEHHSIM. npaBuiaM 6e30IacHON paboThl B 1aOOPaTOPUM IIPH

3. IloaroroBka A0KIa10B, pedepaToB, Npe3eHTALUI. WCIIOJIb30BaHUU XUMUYECKOU MTOCYIbI U
000pyI0BaHus, a TaKKe MpaBUiIaM o0paleHus ¢
BEUICCTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
BBITOJIHEHHSI TA0OPATOPHBIX OIBITOB U
NPaKTUYECKUX paboT IO MOJYyYSHHIO U U3YyUCHHIO
OpraHMYecKUX BemecTB. IIpencTaBisTh pe3ynbTaTel
9KCHEpUMEHTa B ()OpMeE 3aMUCH YPaBHEHUI
COOTBETCTBYIOIMX PEAKLIUI U A€TIaTh BBIBOABI HA X
ocHOBe. [IpoBOINTE BEIUKCICHUS IS ONIPENETICHUS
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BEIECTBA,
110 YPABHEHHIO XUMUYECKOU PEAKIUH.
CaMOoCTOATENBHO IUIAHUPOBATH U OCYIIECTBIATh
CBOIO TIO3HABATEIBHYIO IEATENbHOCTD; IPUHUMATh
AaKTHUBHOE y4YacTHE B IPYNIIOBOM yueOHOI
JESATEIIBHOCTH

Tema 2.3. CoJiepkaHue JICKIIUU

20




TemaTtuueckue 6,10KH, OcHoBHOe coJep:KaHue O0b | OcHoBHBbIE BU/IbI /1eSITeIbHOCTH 00y4Yarouerocs
TeMblI eM
yaco
B
1 2 3 4
Kucaoponconep:xamme | 1| IlpenenbHble 0AHOATOMHBIC CHUPTHI: METAHOJ U ATAHOI, PackpbIBaTh CMBICT M3Y4aeMbIX MOHATHN (BBISBIIATD
OpraHuYecKue XUMHUYECKOE CTpOeHHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA UX XapaKTepHble MPU3HAKH), YCTAHABINBATH UX
COeMHEeHHSI. (peakuny ¢ akTUBHBIMM METaJlJIaMH, FaJOr€HOBOAOPOJaMH, B3aMMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE

ropeHue), npuMeHenue. Bonopoanas cBs3s. OU3H0I0rHYECKOE MOHATUS IIPU ONMCAHUM COCTaBA, CTPOCHUS U
JIEICTBAE METAHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa. IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN.
MHOroaroMHble CIUPTHI: ITHICHIJIMKOJb U TIIULEPHH, Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
XMUMHYECKOE CTpOeHHe, (PU3NYeCKre U XUMHUECKIE CBOMCTBA 2 | cocTaBIEHMS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(B3amMoOJIeHiCTBHE CO IICIIOYHBIMHA METAJIJIaMH, Ka4eCTBEHHAS (pa3BEpHYTOH, COKpaIEHHON) HopMyJT
peakius Ha MHOI0aTOMHbIE cIUpThl). Dusnonoruueckoe OpPraHMYECKUX BEIIECTB. Y CTAHABIUBATh
JIECTBHE Ha OpraHu3Mm 4denoBeka. [I[puMeHeHne riuiepusa u MIPUHAJIEKHOCTh BELIECTB K OIPEACIIEHHOMY KJIacCy
stuneHrnmukond. @enoin. CTpoeHue MoJeKybl, (PU3nYecKue u 10 COCTaBY U CTPOEHMIO, HAa3bIBATh UX I10
XUMHUYECKHe CBOMCTBa QeHosa. TOKCUYHOCTh (peHOoIa, ero CHUCTEMaTUYECKOM HOMEHKJIAType; IPUBOIUTH
¢uznoIornuecKoe ACWCTBIE Ha OPraHU3M YEJIOBEKa. TpUBHAJIbHBIE Ha3BaHUS OTAEIBHBIX IIPEICTaBUTENEH
[Tpumenenue denomna KHUCJIOPOACOACPIKAIINX COCTUHEHUH.

2| Aunbaeruabl: GOpMaIbIETH]I U alleTalbJACTHI, XUMHIECKOE 2 XapakTepu3oBaTh COCTAB, CTPOCHUE, TPUMEHEHHUE,
CTpoeHue, pU3nuecKue U XMMUYECKUEe CBOMCTBA (peaKIiu (du3nyeckue 1 XMMUYECKHE CBOMCTBA, BayKHEHIINeE
OKHCJIEHUS U BOCCTAHOBJICHHUSI, KAYECTBEHHbIE PEAKIIUN), CHOCOOBI MOJTYYESHUsI THIIUYHBIX MPECTaBUTENeH
NOJIYYEHUE U IPUMEHEHHE. Pa3IUYHBIX KJIACCOB KUCIOPOACOACPKAIINX

3| OnHoOCHOBHBIE Npe/ieJIbHbIe KAPOOHOBbIE KHCJIOTHI: 2 | coenuHeHM (MeTaHoIa, 3TaHoJa, INIUIIEPUHA,
YKCYCHasl KHCIIOTa, XMMUYECKOE CTPOCHUE, PU3NIECKUE U (benona, popmanbaerua, aueTaabAeruaa, yKkCyCHou
XUMHYECKHE CBOMCTBA (00IIMEe CBOWCTBA KUCIIOT, PEaKIIHS KHCJIOTHI, TTIFOKO3BI, CaXapo3bl, KpaxMmaia,
sTepuduKanmn), NoayyeHue u npuMmenenue. CteapuHoBas u LIEJUTFOJIO3b]); BBISBIISATH FEHETHUECKYIO CBSI3b MEKAY
OJICMHOBAs KUCIIOTHI KaK MPEJICTABUTENIN BBICIINX KapOOHOBBIX HUMH | TIOTBEPIKAATH €€ HATMINUC YPABHEHUAMU
KHCJIOT. COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C

4| MpLIa KaK COJIM BBICIIHX KapOOHOBBIX KHCIIOT, UX MOIOIIEE 2 | MCIONIB30BAHUEM CTPYKTYPHBIX (popMyi1. OmuceIBaTh

neiictue. Ci10kHbIe IPUPBI KaK IPOU3BOIHBIE KaPOOHOBBIX
kucioT. ['maponus cnoxseix 3¢gpupos. 2Kupbl kak
IPOM3BOJIHBIE TIIMLIEPHHA U BBICIIUX KAPOOHOBBIX KUCIIOT.

COCTaB, XMMHUYECKOE CTPOCHHUE U IPUMEHEHHE
JKUPOB, XapaKTepPU30BaTh UX 3HAUYCHHUE IS
KU3HEAEATEIbHOCTU Opranu3mMoB. Oco3HaBaTh
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TemaTnueckue 0J10KH, OcHoBHOe coJep:KkaHue O0b | OcHOBHBIE BU/BI 1eITEJIbHOCTH 00yYaKOIIEerocst
TeMBbI eM
4aco
B
1 2 3 4
[M'uaponus kUpoB OMacHOCTb BO3ACHCTBUS HA HKUBbIE OPraHU3MBbI
5| ¥YraeBoabl: cocTaB, KinaccuuKamus yrieBoaoB (MOHO-, - U 2 | OIpeneeHHbIX OPraHNYECKHUX BEILECTB, MOSCHATh HA
nosincaxapuabl). ['1roko3a — mpocTeiinii MOHOCaXapua: npUMepax crocoObl YMEHbIICHHS U MPEIOTBPAIIECHUS
0COOCHHOCTH CTPOCHUS MOJICKYJIbI, PU3NYECKUE U XUMHUUECKHE MX BPEIHOI'O BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa.
CBOMCTBA IIIOKO3bI (B3aMMOJICHCTBHUE C TUAPOKCHIOM METU Hcnonbs30BaTh ecTeCTBEHHO-HAYYHBIE METOIbI
(IT), oxucneHnne aMMuaYHbIM pacTBOpoM okcujia cepedpa(l), MIO3HaHUS — IPOBE/IeHHEe, HAOII0IeHUE U ONIMCaHHE
BOCCTAHOBJICHHE, OPO’KEHHUE TIIFOKO3bI), HAXOXKICHHE B XUMHYECKOTO IKCIIEPUMEHTA (J1a00OpaTOPHBIE OIBITHI
pUpo/Jie, MPUMEHEHHE TITI0K03bI, OMOJIOTHYecKas poJib B U IpakTuyeckue padotsl). CrneaoBath mpaBuiiaM
KU3HENIEATEIIbHOCTH OpraHu3Ma yeiaoBeka. GoToCcuHTE3. 0e30macHo# paboThI B TaOOpaToOpuu Mpu
®pyKTO3a Kak u3oMep rroko3sl. Caxapos3a — NpeacTaBUTENb HCITOJIb30BAaHUN XUMUYECKON TIOCYbl U
JcaxapuJioB, THIPOJIU3 caxapo3bl, HAX0XKICHHUE B IPUPOJIE U 000py0BaHus, a TAKXKE MpaBUIIaM oOpaleHus ¢
npumeHeHue. Kpaxman u neuirono3a Kak IpupoIHbIe BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLIHUSAMH
MOJIMMEPBI: CTPOCHHE Kpaxmalia U IeJUTI0I036], PU3UIECKHUE U BBITIOJTHEHHSI TAOOPATOPHBIX OMBITOB U
XMMHYECKHUE CBOMCTBA Kpaxmaina (THIpOiIn3, KaueCTBEHHAs MPAKTHYECKUX paboT MO MOJYYESHUIO U NU3YUEHHUIO
pEaKIUsi C HOJIOM). OpraHWYeCcKUX BelecTB. [IpeAcTaBisITh pe3yabTaThbl
JlaGoparopnas padora Ne 5. ['opeHue cnupToB. 2 JKCIIepUMEeHTa B (hopMe 3arucu ypaBHEHU I
B3aumonelicTBue rimnepuna ¢ ruapokcuoMm Meau (11); COOTBETCTBYIOIIUX PEAKLUU U J€IaTh BBIBOABI HA UX
JlabopaTopnasi padora Ne 6. KauecTBeHHbIE peakuun 2 | ocHoBe. [IpoBOANTH BBIMUCIICHHS ISl OTIPEICIICHHUS
QJTBJIETHJIOB (OKHUCIICHHE aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa MOJIEKYJISIPHOW (POPMYJITBI OPTaHIMYECKOTO BEIIECTBA,
u ruapokcuom meau (11)). 110 YPAaBHEHUIO XUMHUYECKON peaKivu.
JladopaTopnasi padora Ne 7. CBoiicTBa pacTBOpa yKCYCHOM 2 CaMOCTOSATENBHO IUNIAHUPOBATh U OCYILECTBIATD
KHCJIOTBI, OOIIME CO CBOMCTBAMHU MHUHEPAIbHBIX KHCIIOT. CBOIO IIO3HABATC/IbHYIO NCATCIBHOCTD, MIPUHUMATD
JIa6opaTopHnas pa6ora Ne 8. Co3nanue KOMIEKIIHH (UPHBIX 2 | aKTHBHOE y4acThe B IPYIIIOBON yueOHOM
Macerl. JACATCIIBHOCTH
JlaGoparopHasi padora Ne 9. BzaumoaeiicTBre IitOKO3bI U 2

caxaposbl ¢ rusipokcugom meau (II). KauectBennas peakuus Ha
Kpaxmai.

CamocrosTenbHas paboTa 00yJaroUXCs:
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TemaTuueckue 0J10KH, OcHOBHOE€ cojlep:KaHHe O0b | OcHOBHBIE BH/IBI 1€ATEJIbHOCTH 00y4a0Ierocs
TeMblI eM
4aco
B
1 2 3 4

1. CocraBneHue ypaBHEHUHN peaKIMid, TOATBEPKIAIOLINX

XMUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

2. Pemienue 3a/1a4 Ha BBIXOJ MTPOAYKTA OT TEOPETHUECKU

B03MOkHOT0. CocTaBiieHUE CTPYKTYPHBIX (hOpMYJT H30MEPOB

HETpeeIbHbBIX YIIIEBOJA0POI0B

3. PaboTa ¢ KOHCIIEKTOM.

Tema 2.4. Copepxanue neKIUU
A3oTconep:kammue 1| AMHHBI: METHWJIAMUH — IIPOCTEHIINNA MTPEICTaBUTENDb AMUHOB! PackpeiBaTh CMBICH H3y4aeMbIX MOHATHH (BBISBIATD
OPraHMieCKHe COCTaB, XMMUYECKOE CTPOEHHE, (PU3NIECKHE U XUMHUECKUE UX XapaKTepHble MPU3HAKH), yCTAaHABIUBATh UX
COCANHEHMS. CBOMCTBA (PEAKLUK C KUCIOTAMHU M TOPEHHS), HAXOXKICHHUE B B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUEC
IpUpojie. AMMHOKHMCJIOTHI KaK aM(oTepHble OpraHu4ecKkne HOHATHS IPH OMMCAHUK COCTaBa, CTPOCHUS U
coeqnHeHusl. Pru3nyecKkue 1 XMMUYECKUE CBOMCTBA 2 IIPEBPALLCHUI OPraHUYECKUX COCTUHEHUN.
aMHHOKUCIIOT (Ha mpuMepe IuiuHa). buonoruueckoe Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY JUIS
3Ha4eHrne aMuHOKHCIOT. CuHTe3 nentuaoB. bejkn kak COCTABJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX
NPUPOAHbIE MOJMMepbI. [IepBruyHas, BTOpuyHas U TpeTUYHAs (pa3BEpHYTOI1, COKpaIEHHO) popMyIT
CTpyKTypa 0enKkoB. XMMHUYECKHUE CBOMCTBA OCIIKOB: THAPOJIH3, OpraHUYeCcKUX BemecTB. OnpeaensTh
JIeHaTypalys, KaYeCTBEHHbIC pEaKIMK Ha OeNKH. HPUHA/IIEKHOCTD BEILECTB K ONPECICHHOMY Kiaccy
10 COCTaBy M CTPOSHHIO, HA3bIBATh UX IO
CHUCTEMaTH4YEeCKON HOMEHKIIAType; MPUBOJUTh
JlaGopaTopuas paGora Ne 10. V3yuenne cBOICTB 6elKOB: 2 | TPHBHAJIBHBIC HA3BAHWA OTACIBHBIX IPENCTaBUTENCH.

):[eHaTypauH;I 6GJIKOB HpI/I HaneBaHI/II/I 1 IBCTHHBIC peaKI_[I/II/I
OEJIKOB.

XapakTepu3oBaTh COCTAaB, CTPOCHUE, TPUMEHEHHUE,
(bu3HYecKue U XMMHUYECKUE CBOMCTBA, BAKHEUIITHE
CIOCOOBI OMyUYEHUS] TUIIUYHBIX MPECTaBUTENCH
A30TCO/ICPKAIINX COSTUHEHUH (METHUIIaMIHAa,
runrHa, 6e1koB). ONUCHIBaTh COCTaB, CTPYKTYDY,
OCHOBHBIE CBOMCTBA OETKOB; MOSACHSTH HAa MPUMEPax
3HaueHUe OEITKOB JJIsi OpraHu3Ma YeIoBeKa.
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TemaTnueckue 0J10KH, OcHoBHOe coJep:KkaHue O0b | OcHOBHBIE BU/BI 1eITEJIbHOCTH 00yYaKOIIEerocst
TeMBbI eM
4aco
B
1 2 3 4
Hcnonbs30BaTh ecTeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUs — HAOII0JaTh U ONTUCHIBATH
JIEMOHCTPALIMOHHBIN AKCIIepUMEHT. CaMOCTOSTENBHO
IJIAHUPOBATH U OCYILECTBIIATH CBOKO
MO3HABATEJIbHYIO JI€ATeIbHOCTh; IPUHUMATh
AKTHUBHOE Y4YacCTHE B TPYIIIOBOMN yueOHOM
JIeATEIbHOCTH.
CaMocTosTenbHas paboTa 00y4yaronxcs:
1. 3ydenue coctaBa, CTPOCHUS U CBOMCTB a30TCOIEPKAIINX
OpraHUYeCKUX COECIMHEHUN
2. IloaroroBka J0KJIaa0B, pedeparoB, Ipe3eHTaIUI.
Tema 2.5. ConeprxaHue JICKIIUU
BbicoxkoMoJIeKy I pHBIE
COCAUHECHUA
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TemaTu4ueckue 0J10KH, OcHOBHOE coIep:KaHHe O6b | OcHOBHBIE BH/IBI IESITETLHOCTH 00yYa0mIerocst
TeMbl eM
yaco
B
1 2 3 4
1| OcHOBHBbIE MOHATHS XUMUH BBICOKOMOJIEKYJISPHBIX 2 | Bnagers u3y4aeMbIMU XUMUYECKUMU TIOHSATUSMU:
coeJUHEeHHUI1: MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO, PacKpbIBaTh CMBICI U3y4aeMbIX OHATUN U
CTETeHb MOJIMMEPHU3AINH, CPEIHSISI MOJICKYJIsIpHAsi Macca. MPUMEHSTD 3TH MOHSATHUS TPU OTMIMCAHUU COCTaBa U
OcHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYISIPHBIX CTPOEHHS BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX
COCTMHEHHI — TIOTUMEPU3AIIHS U TTOTUKOHICHCAIINS. BEIIIECTB, /ISl OOBSICHEHUS OTJENbHBIX (DAKTOB U
IInacTmaccepl (MOTUATUIIEH, TTOJUIIPOTIUIICH, aBreHuil. Mcrnonb3oBaTh XUMUUECKYIO CHMBOJIMKY
MOJIMBUHWJIXJIOPU, TTonucTupou). HatypanabHbiii 1 JUTSL COCTABIICHUS CTPYKTYPHBIX ()OPMYJI BEUIECTB U
CHHTEeTHYeCKHe Kayuyku (OyTaaueHOBBIH, XJIOPOIPEHOBLIN 1 YpaBHEHUH peakIuii MOJIUMEpU3allui 1
M30MPEHOBHIN). BosloKHA: HAaTYypallbHBIE (XJIOTOK, IIEPCTh, noJluKoHAeHcauu. ONICHIBATh COCTaB, CTPOCHHE,
mENK), HICKyCCTBEHHBIE (aIleTaTHOE BOJIOKHO BUCKO3a), OCHOBHBIE€ CBOMCTBA Kay4yKOB, HanOoJee
CUHTETUYECKHUE (KAaIpOH U JIABCaH). pactpocTpaHEHHBIX BUAOB IIACTMACC, BOJIOKOH;
pUMEHEHHUE B PA3IMYHBIX oTpacisax. Mcrnonb3oBath
€CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHMSI —
HaOJI01aTh ¥ OMUCHIBATH J€MOHCTPALIMOHHBIN
AKCIIEPUMEHT.
JlabopaTopHasi padora Ne 11. Pacrio3HaBaHue ruiactMacce u 2
XUMHYECKHUX BOJIOKOH. O3HaKOMIIEHHE ¢ 00pa3liaMu IPUPOTHBIX
Y UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB
CamocrosrenbHas paboTa 00y4aroIuXcs:
1. IToaroroBka nokiIaaoB, pedeparos, mpe3eHTAITUN.
2. [ToarotoBuTh coobmeHus Ha TeMy: «CoBpeMeHHbIE
CHUHTETUYECKUE BOJIOKHAY.
Bcero | 78
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4 YCJIOBUSA PEAJIMBALIMU YYEBHOI'O TIPEJIMETA

4.1 TpeGoBaHMsA K MaTepHAJIbHO-TEXHHYECKOMY 00eceYeH U 0
Peanuzauus yuyeOHOro mpeamera XuMuu TpeOyeT HalIWyusi y4eOHOro kaOMHeTa
XUMUHU.

O6opynoBaHue yueOHOTO KaOMHETa:

— TI0CaJI0YHbBIE MECTA 10 KOJIMYECTBY O0yUarOIIUXCs,

— pabouee MecTO MpernogaBaTes,

— Y4YeHHYecKas JI0CKa

— KOMIUIEKThI IJIAKaTOB

— Habop peaKTUBOB U J1A0OPATOPHOM MOCYAbI JJIsl OTIBITOB,

— mocobus s 1abopaTopHBIX padoT,

— tabmunel: [lepuoanueckas cuctema xumudeckux anementoB J.M.Meneneena,
PacTBOpUMOCTB KUCJIOT, COJIEH U OCHOBaHUM B BOJie, OCHOBHBIE KJIACChI
OPraHUYECKUX COCIMHCHUU.

TexHnnyeckue cpeacTBa 00ydeHHUS:

— KOMIIBIOTEP

— MEAHANpPOEKTOP

— MHTEPAKTUBHOE MOCOOME MO JUCLUILINHE

4.2. IlepeyeHb HOPMATHBHBLIX IPABOBbLIX [JOKYMEHTOB, OCHOBHOW H
JAOIOJIHUTEJIbHON Y4eOHOWl JuTeparypbl, HEO0XOAUMOHM /JJf OCBOCHUS
y4eOHOro npeamMera XuMus:

OCHOBHBIE UICTOYHHKH:

Ia6puensn O.C. Xumust 11 npodeccuii ¥ CreuaaIbHOCTeH TEXHUIECKOTO MPOdUIIst: yaeOHUK
JUTSL CTYL. yupekaeHuid cpea. nmpod. oopaszosanus / O.C..I'abpuensn, U.I.OctpoymoB. — 4-¢
u3., crep. — M.: U3parenbckuit nentp «Akagemusi»n, 2017. — 272 c.

JlonomHUTENIbHBIE UCTOYHUKHU:

Pocun U. B. Xumus. YueOnuk u 3agavnuk : - [{nsg CITO / Pocun U. B., Tomuna JI. /1., ComoBbeB
C. H. - Mocksa : M3narensctBo KOpaiit, 2020. - 420. - (IIpodeccnonansnoe oOpazoBaHue). -
ISBN 978-5-9916-6011-2 : 979.00.

AngunorenoBa 1. B. Xumus : YueOnuk u npaktuxkym st CI1O / Audunorenosa U. B.,
babxor A. B., IlonikoB B. A. - 2-¢ u3a. ; ucnp. u goi. - Mocksa : U3garensctBo FOpaiit, 2020. -
291. - (Ilpodeccuonanbuoe obpazoanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsutuc, I'. E. Xumus. 10 kmace [Tekcr] : yaeOHUK a1t 00111€00pa30BaTEIbHBIX OpTaHU3aINAHN :
0a30BbIif yPOBEHB : peKOMEHI0BaHO MUHHCTEPCTBOM 00pa3oBaHus M Hayku Poccuiickoit
denepanuu. - 2-e usn. - Mockaa : [Ipocsemenne, 2016 (Cmonenck : @uin. "Cmodn. momaurpad.
komOuHAT", 2015). - 224 c. : un. - [Ipeam.-and. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

4.3. IlepeyeHb MpPOrpaMMHOro0 oodecmne4veHusi, NMpPodeccCHOHAIBHBIX 0a3
JAHHBIX, HHG(OPMALMOHHBIX CIIPABOYHBIX CHCTEM pecypcosB
HHGOPMALMOHHO-TEJIEKOMMYHUKAUNOHHON ceTH «HTepHeT», He00XO0AUMBIX
JJIS1 OCBOCHHUA Y4eOHOI0 nmpeaMera:
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JInnenzuonnoe nporpamMmmuoe obecrieuenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

NuTepHer-pecypcesr:

www.openclass.ru (OTKpBITBIN KJ1acc: ceTeBble 00pa3oBaTeIbHbIE COOOIIECTBA).

www.school-collection.edu.ru (Equnas xomnekuus 1udpoBsix 0Opa3oBaTEIbHBIX

PECYpCOB).

www.festival.lseptember.ru (dectuBanb negarorudeckux uaen « OTKpbITHIN

YPOK»).

http://www.iprbookshop.ru/ DnekTpOoHHO-O0MOIMOTEUHAs CUCTEMA.

www. chem. msu. su (QnekTpoHHass OMOINOTEKA [0 XUMHUH).

www. enauki. ru (MHTEpHET-U31aHue s yuuTeneil « EcrecTBeHHbIEe HAyKn).

www. lseptember. ru (MeTonuueckas razeta «llepBoe ceHTIOps).

www. hvsh. ru (kypran «Xumus B mkose»). www. hij. ru (KypHan « Xumus u
KU3ZHBY).

www. chemistry-chemists. com (371eKTpOHHBIN KypHaT «XUMHUKH U XUMHUSD).

www.chem.msu.su. DnekTpoHHast OuOIMOoTEKa Y4eOHbIX MAaTEPUATIOB IO XUMUHU.

www.chem.msu.su (aekTpoHHast OMOIMOTEKA MO XUMHUM).

www.enauki.ru (MHTepHeT-u3JaHue 11 yuuTenend « EcTecTBeHHbIE HAYKH).

www.1september.ru (MeToanueckas razeta «llepBoe ceHTAOPs).

www.hvsh.ru (kypHan «Xumus B mikosie»). www.hij.ru (kypHain «Xumus u
KUZHBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKHA U XUMHUSI»).

4.4. OcobOeHHOCTH peanu3anUM y4eOHOro mpeaMera JJasi 00yYAKOIIMXCS
W3 YMCJIa MHBAJINAOB U JIUI ¢ OTPAHMYEHHBIMHU BO3MOKHOCTAMM 3/10POBbS

[Ipu oOy4yeHWM JUI] C OrPAaHWUYECHHBIMU BO3MOXKHOCTSIMH 3J0POBBS,
MIpeIyCMaTPUBACTCS WHIUBUTY TbHBIN TpaduK 0OyICHHS.

NuBanuapl W JUI@a C OFPAaHUYECHHBIMH BO3MOXHOCTSIMH  370POBbsI
oOecrieueHbl TMEUATHBIMU W HJIEKTPOHHBIMU OOpa3oBaTEIbHBIMU pPECypcamMu B
(dhopmax, aIanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI.

Jlist  ocylecTBiIEHUsT MNPOUEAYp TEKYLIEro KOHTPOJS YCIEBAEMOCTU H
MPOMEXKYTOYHON aTTeCTalud OOYYaloIIMXCs, CO3Jat0Tcs (POHABI OIICHOYHBIX
CPEICTB, aNanTUpPOBAaHHBIE Ui MHBAJIMAOB M JHI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 37I0POBbSI W TO3BOJISIONIME OLICHUTH JIOCTH)KEHHE HMH
3aIIAaHMPOBAHHBIX B OCHOBHOW 00pa30BaTeIbHOW MporpaMMe pe3yJIbTaToB
oOy4eHHs] U YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMMN, 3asBIICHHBIX B
o0Opa3oBaTeIbLHON MporpaMMme.
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5 KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA

JlocTikeHne JTUYHOCTHBIX PE3yJIbTaTOB OLIEHWBAETCS HA KAaYECTBEHHOM YPOBHE
(6e3 ormetku). ChHOpMHPOBAHHOCTh METANPEAMETHBIX U NPEIMETHBIX YMEHHUI
OLICHMBAaeTCs B Oa/ulax MpernojaBaTeleM B MPOIECCE BBHIMOIHEHHUS OCHOBHBIX
BUJIOB y4E€OHOW JesATeNbHOCTH OOYYalOIIUXCs, TECTHUPOBAHUS, BBITOIHEHUS
00yYaroIMMUCs CaMOCTOSATENIbHONW paboThl, MO pe3ysbTaTaM TEKYIIEro KOHTPOJIS

151 HpOMG)KYTO‘IHOfI aTTeCTalum.

Pe3yabTaTnl 00yyeHus

DopMBI U METObI
KOHTPOJISI M OIleHKH
pe3yJbTAaTOB 00yUYeHHsI

*  JIMYHOCTHBIE:
1) poccHiicKyl0 Tpa)XIaHCKYI0 HJIEHTUYHOCTb, IaTPUOTU3M,
YBaXEHHE K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IEepe
Ponunoii, ropaoctu 3a CBOM KpaH, cBow Poauny, npouuioe u
HACTOsAIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccum, yBaxeHue
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, (iar, rumH);

2) TpaxkIaHCKYIO0 MO3MIMI0 KaK aKTUBHOTO U OTBETCTBEHHOTO
YjeHa  pOCCHHCKOro  oOIiecTBna, OCO3HAIOILLIETO  CBOHU
KOHCTUTYLIMOHHBIE IIpaBa U OOS3aHHOCTH, YBAXKAIOILErO 3aKOH U
NpPaBOMOPSJIOK,  OOJNaJaroIero  4YyBCTBOM  COOCTBEHHOIO
JIOCTOMHCTBA,  OCO3HAaHHO  IPUHHMMAIOILIET0  TPaJAULUOHHbBIE
HAallMOHAJIbHBIE M OOIIEYENIOBEYECKHE T'yMaHHCTHYECKUE H
JIEMOKpAaTUYECKHUE 1IEHHOCTH;

3) rOTOBHOCTH K CIy’KeHHI0 OTEUecTBY, €ro 3alUTe;

4) chOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKM U OOLIECTBEHHOU
NPAKTUKH, OCHOBAHHOTO Ha JHajiore KyJbTyp, a TaKxke
pa3nn4HbIX (OpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B IOJHUKYJIbTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CAaMOPa3BUTHsI U CAMOBOCIIUTAHUS B
COOTBETCTBUHU C OOLIEUEIOBEYECKUMHU LIEHHOCTSAMU M HJi€alaMH
IpaXJaHCKOro  OOIIecTBa; TOTOBHOCTh U CHOCOOHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIESITEIIbHOCTH;
6) TOJIepaHTHOE CO3HAHUE U MOBEICHUE B MOJUKYJIBTYPHOM MUDE,
TOTOBHOCTh U CIIOCOOHOCTH BECTH JAMAJOr C JAPYTMMHU JIIOJbMHU,
JIOCTUraTh B HEM B3aWMOIIOHMMAHMs, HAXOIUTh OOILIUe LEIH U
COTPYJIHUYATh JJI X JIOCTHXKEHUS, CIIOCOOHOCTh MPOTHUBOCTOSTh
UICOJIOTUM  DKCTPEeMH3Ma,  HallMOHAJIU3Ma,  KCEHO(PoOHH,
JUCKPUMHMHALIMA 10 COLHUAIbHBIM, PEJIUTHO3HBIM, PAacOBBIM,
HAlMOHAJIbHBIM MPU3HAKAM M APYTUM HEraTHBHBIM COLMAJIBHBIM
SIBJICHUSIM;

(8 pen. [Ipukaza MunoOpuayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMU, AETbMU MJIAJILIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeibHOH, OOILIECTBEHHO
MI0JIE3HOM, Y4eOHO-HMCCIe0BaTeNbCKOW, MPOEKTHOM U APYTUX
BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHHE U IOBEJICHHWE HA OCHOBE YCBOEHUS
00111€4eI0BEYECKUX [IEHHOCTEH;

9) roTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIE
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camM0o00pa30BaHI0, Ha MPOTSHKEHUHM BCEH JKM3HHU; CO3HATENBHOE
OTHOIIEHHE K HENpPephIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO
yCHeHOW MpodecCHOHAIBHOMN 1 00IIECTBEHHOW NesTeIbHOCTH;
10) scTeTnyeckoe OTHOILIEHHE K MUPY, BKIIOUas 3CTETHKY ObITa,
HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHHH;

11) npuHATHE W© pealu3alnl0 LEHHOCTEH 310pOBOrO0 H
O0e3omacHOro oOpa3a JKW3HHM, IOTPEOHOCTH B (u3NIeCKOM
CaMOCOBEPILIEHCTBOBAHHH, 3aHATHAX CHIOPTHBHO-
O37I0POBUTEIILHON  JAESTEIbHOCTHIO,  HEMpPUATHE  BPEIHBIX
MIPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB;

12) GepekHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIECHUE K
¢u3uueckoMy M IICUXOJIOTUYECKOMY  370pOBBIO,  Kak
cOoOCTBEHHOMY, TaK M JAPYTUX JIIOJEH, YMEHHE OKa3bIBaTh NEPBYIO
MTOMOIIIb;

13) oco3HaHHBIM BeIOOp Oyaymiel mpodeccud U BO3MOKHOCTEH
peaM3anuid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHUE K
npohecCuoHaTbHON JEesTeNbHOCTH KaK BO3MOXHOCTH Y4acTHs B
pEelIeHUH  JTHYHBIX, OOIIECTBEHHBIX,  T'OCYAapCTBEHHBIX,
001IeHaIMOHATIBHBIX MTPOOJIEM;

14) chopMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHHS
BIUSTHUSL COLIMAJIbHO-3KOHOMHMYECKUX IPOLECCOB Ha COCTOSTHUE
NPUPOAHOI U COLMANBHON Cpe/bl; MPUOOPETEHHE OMbITAa YKOJIOTO-
HaIpPaBJIEHHON e TEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTE CEMEMHOM )KU3HH.

*  MeTampeIMeTHbIE:

1) yMeHHe caMOCTOSATEIbHO ONPEAeNATh e AEATEIbHOCTH U
COCTaBIISITh TUTAHBI NS TeNbHOCTH; CaMOCTOSITENTEHO
OCYIIECTBIIATH, KOHTPOJIUPOBATH u KOPpPEKTUPOBATH
JESITEIbHOCTh; HCIIONh30BaTh BCE BO3MOXHBIC PECYpCHI st
JOCTHKEHHSI TIOCTABJICHHBIX IleJied M pealu3allid IUIaHOB
NESITEIbHOCTH, BBIOMPATh YCHEIIHBIE CTPATETHU B PA3TMUYHBIX
CUTYalUsX;

2) yMeHHe NpPOAYKTUBHO OOIIAThCS W B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOM JI€ATENbHOCTH, YYHUTHIBATh MO3UIUH
JIPYTHX YYacCTHHUKOB JESTENbHOCTH, J(PQPEKTUBHO pa3pemiaTh
KOH(JIUKTHI,

3) BIIAJICHUE HaBbIKAMU [I03HABATEJILHON, yueOHo-
HCCIIEIOBATEILCKOM M MPOEKTHOM JesATeNbHOCTH, HaBBIKAMU
paspemieHuss  mpoOyieM;  CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pELICHHUsS] MPAKTUYECKUX
3aja4, MPUMEHECHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

4) TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSITEIIHHOM
WH(POPMAIMOHHO-TIO3HABATEILHOM  JIEATENBHOCTH,  BIJIAJICHHE
HaBbIKAaMU TMOJTy4YeHHUs] HeoOXoIuMoi MH(OpMAalUU U3 ClOoBapei
pa3HBIX TWUIIOB, YMCHHE OPUCHTHPOBATHCS B  PA3IAYHBIX
UCTOYHUKAX  HMH(OpMalMW,  KPUTHUYECKH  OLEHUBATh U
UHTEPIPETHPOBATh WH(AOPMAIIMIO, TOTYYaeMyl0 U3 Pa3IUIHBIX
HCTOYHUKOB,;

(B pen. IIpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHue UCIOJb30BaTh CpeACTBA HWHOOPMAIMOHHBIX U
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KOMMYHMKaIIMOHHBIX TexHosorui (manee - MKT) B pemienun
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AIIMOHHBIX 3a7ay C
coOmrofieHreM TpeOOBaHMI HIPrOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHrs, MPaBOBbIX M 3TUYECKHX HOPM,
HOPM HH(pOPMAIIMOHHOH 0€301MacHOCTH;

6) yMeHHME ONpeNeNiaTh Ha3HaueHue U (QYHKIUH Pa3IUYHbIX
COIIMAJIbHBIX UHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHWBAaTh U MPUHUMATh PELICHUS,
ONpEeIETSIONINE CTPATETHIO TTOBEACHHS, C YUETOM TPAXIAHCKUX U
HPABCTBEHHBIX LIEHHOCTEH;

8) BiaZieHHE SI3bIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, IOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BATh a/IeKBaTHbHIE
SI3BIKOBBIE CPEJICTBA;

9) BiajeHWEe HaBBIKAMHU TIO3HABATEIBHOW pedieKkcHuu Kak
OCO3HAHMS  COBEpPLIAEMBIX  JICMCTBUM W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUMN, IPAHUI] CBOETO 3HAHUS
M HE3HAaHMs, HOBBIX [I03HABATENIbHBIX 3a7a4 U CPEACTB HX
JOCTHUKEHHUSI.

e IIpeameTrHble pe3yabTaThl 00yUeHUsI

- chopMHpPOBAaHHOCTh TPEJCTABICHUNA O MeCTe XHMHH B
COBPEMEHHOW HayYHOW KapTHHE MHpa; MOHUMaHHUE POJIU XUMHHU B
dbopMupoBaHUHM Kpyro3opa u (YHKIMOHAJIBLHON TIPaMOTHOCTH
YenoBeKa AJIs PEelIeHUs MPaKTUYECKUX 3a/1a4;

- BJAQJICHHE OCHOBOIIOJIATAIONIMMUA XHWMHUUYECKHUMH TOHSATHSIMU,
TEOpUSMH, 3aKOHAMH U  3aKOHOMEPHOCTSIMH;,  YBEPEHHOE
MOJIb30BaHNE XUMHYECKOM TEPMHUHOJIOTMEN U CUMBOJIMKOW;

- BIaJeHHE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMUA,
UCTIOJIb3YyEMBIMH B~ XUMHUHW:  HAOJNIOACHUEM,  OIMUCAHUEM,
M3MEpEeHHEM, SKCIIEPUMEHTOM; yMEeHHEe 00pabaThIBaTh, OOBIICHSTH
pe3yabTaThl MPOBEAECHHBIX OMBITOB U JI€JaTh BHIBOBI; TOTOBHOCTh
U CIIOCOOHOCTh MPUMEHSATh METOMbI MO3HAHHS TMPH 5 pelIeHHH
MPaKTUYECKHX 3a/1a4;

- ¢(OpMUPOBAHHOCTh YMEHHS aBaTh KOJWYECTBEHHBIE OI[CHKU U
MPOU3BOAUTH  pacyeTbl IO XUMUYECKUM  (dopMmyliaM U
YpaBHEHHUSIM;

- BJAJCHWE  TpaBWIaMH  TEXHUKH  O€30MAaCHOCTH  MpH
MCIIOJb30BAaHUU XUMUYECKUX BEIECTB;

- c(OPMUPOBAHHOCTh COOCTBEHHOW ITO3HIIMU IO OTHOIICHHIO K
XUMHYECKON HHPOpMAIIHH, TTOTy4aeMOU U3 pa3HbIX HCTOYHUKOB.

Obyuarowuiicsa 00n4CeH 3Hamyb:

- OCHOBHBIE XUMUYECKHE MOHATHUS, 3aKOHBI U TEOPUH XUMUM;

- KiIaccCMpUKALMI0O W HOMEHKIATYypy HEOPraHMYeCKUX H
OPraHUYECKHUX COCTMHEHUM;

- Ba)XHEHIINE BEIIeCTBa U MaTepUasbl, IIUPOKO UCIOIb3yEMBIE B
IIPAKTHKE, pOJIb XUMHUU B €CTECTBO3HAHUU, €€ CBSI3b C IPYIHMMH
€CTECTBEHHBIMU HAyKaMH, 3HAY€HHE B XU3HU COBPEMEHHOI'O
o01iecTBa.

Obyuarowuiicst O0aHceH yMems.
- HasplBaTh W3yUYCHHBIC BEIIECTBA 10 TPUBHUAIBHOH U
MEXIYHApOJIHOH  HOMEHKJIAType, XapaKTepw3oBaTh  0OmIue

OIlCHKa 3a YCTHBIE
OTBETHI;

OIICHKA YPOBHS
3HaHUU CTYJIEHTOB Ha
KOHTpOJII:HO-y‘-IGTHOM
3aHATHU;

OLICHKA 3a
BBITIOJTHCHHEC
TECTOBBIX 3aJJaHUU T10
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XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKHUX COCIUHEHUM;

- IPOBOAMTH PACUETHI IO XUMHUYECKUM (POpMyJiaM U ypaBHEHUSIM
peaKuui;

- OOBSICHATH: 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS, MPUPOY XUMHUYECKOU CBS3H;

- BBIIOJIHATh XMUMHYECKUN SKCHEPUMEHT IO Pacro3HABAHUIO
BOKHEHIIINX HEOPTAHUYECKUX U OPraHUYECKUX COCIMHEHUN;

- OCYLIECTBIIATh ~ CAMOCTOSITENIBHBIA ~ TOHUCK  XUMHYECKOMN
nHQOpMAIMM C HCIOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(cipaBOYHBIX, HAay4YHO-TIOMYJISIPHBIX ~ M3JIaHUMH, pecypcoB
WNurtepnerta).

HCNOJIB30BAaTh INPUOOpPETeHHble 3HAHWA W yYMeHUs B

NPAKTHYECKOM 1eATeTbHOCTH M MOBCETHEBHOM KU3HHU JJIA:

V' OOBSICHEHHS XHMHYECKHX SIBICHHH, [POMCXOASAIINX B
npupoze, ObITY U Ha IPOU3BOICTBE;

v’ ompeneneHuss BO3MOXHOCTH  MPOTEKAHUS  XUMHYECKUX
OpeBpallieHuid B PA3MUYHBIX YCIOBHAX U OLEHKH HX
TTOCHCICTBHI;

v/ 3KOJIOTMYECKH TPAMOTHOTO MOBEICHHUS B OKPYXaromei
cpene;

v/ OIEHKH BIIMSIHUS XMMHYECKOTO 3arpsA3HEHHs OKPYIKAIOUIEH
CpeZbl Ha OpPraHu3M 4€JI0BEKa U IpyTrHe )KUBbIE OPraHU3MBlI,

v/ 6e30macHOro OOpalleHUss C TOPIOYMMH W TOKCHYHBIMH
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BaHUEM;

v/ TIPUTOTOBJICHUSI PACTBOPOB 33/IaHHOM KOHIIEHTPAIIUH B OBITY
U Ha IPOM3BO/ICTBE;

v’ KPUTHYECKOM OLICHKA  JIOCTOBEPHOCTH  XUMHUYECKOMI
UH(QOPMALIUY, TOCTYNAOLIEH U3 Pa3HbIX HCTOYHUKOB.

KITFOYEBBIM BOITPOCAM.
OIIeHKa 3a
BBITIOJTHEHHE
KOHTPOJIBHBIX
3aJaHul;

OIICHKA 3a
BBITIOJTHEHHE
NpPaKTUYECKUX padoT;
OIICHKa 3a YCTHBIE
OTBETHI;

OIICHKA 3a
MOJATOTOBKY
CaMOCTOSITCIIBHBIX
cooOIeHmi
CTYJICHTOB.

OIIEHKa 3a YCTHBIE
OTBETHI;

OILICHKA YPOBHS
3HaHUH CTYJICHTOB Ha
KOHTPOJIBHO-YYE€THOM
3aHATUN;

OIICHKA 3a
BBITIOJIHEHHE J1a0.
pabor.

31




FaspadoTame:
CTIKNITY

NACIOJABATE L L Tpimona

Pyicomo,irean ofi paiom ¢ ol NporpaMMe

CIIKEBILY NPCIOSTHRITE Th H.E K

Mecncpr

J1, 0, Copomenxo

JIMCT AKTYAJIM3ALIUA
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pado4eii mporpaMMbl y4e0HOT0 npeaMeTa XuMHus

/1

HaumenoBanue
snemenTa OII,
pasnena, myHKTa

[IyHkT B mpenpinymein
penaKkuuu

[IyHKT ¢ BHECEHHBIMH
WU3MEHEHUsIMU

PexBU3UTHI
3aceJaHusl,
YTBEPAUBIIETO
BHECCHHE
N3MEHCHUI
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