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1. Ilmanupyemblie pe3yJabTaThl 0CBOCHHUSI y4eOHOro npeamera (yriry0J1eHHbIH YPOBEeHb)
OcBoeHne copepkaHusi Y4eOHON NUCHUIUIMHBI «XUMHs» 00eCIedrBaeT JTOCTIKEHUE CTYIECHTAMH
CIIEAYIOLIMX Pe3yJIbTaTOB!

1.1. JInyHOCTHBIE pe3yJabTaThl

JIndHOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XHUMHUS» OTPa)kaloT CHOPMUPOBAHHOCTD
OTIBITA TIO3HABATENIFHOW U MPAKTHUECKOM JAESITeIbHOCTH 00yUaIOMUXCs M0 peaTn3alii IPUHATHIX B
oO1iecTBe LIEHHOCTE!, B TOM YHCJIE B YaCTH:

1) rpask1TaHCKOTO BOCTIMTAHMUSL:
e 0CO3HaHHA 00YYAIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB H 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOMOPSIAKY;
® TpEACTaBICHUS O COLHMAIBHBIX HOPMAax M TPABWIIAX MEXKIMYHOCTHBIX OTHOLICHHWHA B
KOJIJIEKTHBE;
® TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATEIHHOCTH MPHU CO3JAaHHH YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33124, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
® CIOCOOHOCTH MOHMMATH U NMPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI JIPYTUX
NIPY aHaJN3€ Pa3IMYHBIX BUJOB YUEOHOH NesTeTbHOCTH;
2) maTpUOTHYECKOr0 BOCIIUTAHUSA:
® [IEHHOCTHOTO OTHOIIEHHUS K UCTOPUUECKOMY M HAYYHOMY HACJEINI0 OTE€UECTBEHHOW XUMHUH,
® YBAKEHHS K IPOLECCY TBOPUYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO NPUMEHEHHUS

XUMHH, OCO3HAaHHS TOrO, YTO JIOCTH)KEHUS HAyKH €eCTh pe3yjibTaT JUINTEIbHbBIX

HaOJI0IeHNH, KPOITOTIMBBIX AKCIIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSHHOTO TpyJa yUEHBIX U

MPAKTHKOB;

e UHTEpeca M TO3HABATEJNbHBIX MOTHBOB B TOJYYEHHH M TIOCIHEAYIOLIEM aHaAIHU3e

MHPOPMALIUHU O TIEPEIOBBIX IOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XHMUH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:
® HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;
e CIOCOOHOCTU OLIEHMBATh CUTYallH, CBA3aHHbIE C XMMUUYECKUMHU SIBJICHUSIMH, U IPUHUMATD

OCO3HAHHBIE PEIIeHNUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

® TOTOBHOCTH OILIEHUMBAaTh CBOE IIOBEJACHUE M IIOCTYNKH CBOMX TOBAapUUIEH C MO3HUIMUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;
4) bopmMHpOBaHUs KyJIBTYPHI 3T0POBBSI:
® TIOHMMaHHWA [EHHOCTEW 3I0pOBOTO M 0e30MacHOro o0pas3a KH3HH, HEOOXOIUMOCTH

OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

e CcoOmOeHNsT MpaBui 0E30MacHOrO OOpalleHUs] ¢ BeHIeCTBAaMH B OBITY, MOBCEIHEBHOM

KHU3HU U B TPYJIOBOM JEATEILHOCTH;

e T[IOHMMaHHs I[IEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJJIEKTUBHOTO 0€30MacHOro

MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

® OCO3HaHMs TMOCJEICTBUNH W HENPUATHUS BpPEAHBIX MPUBBIYEK (YHOTpPEOIEHUS ankoroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TPyZIOBOTO BOCITUTAHUS:

¢ KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATENBCKON /IeATeIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOH, TBOPUECKOH U APYTHX BUAAX JEATEITHHOCTH;

¢ VYCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B pELIEHUH NPAKTHUYECKUX 3aJa4 COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

® UHTEpeca K IMPaKTHYECKOMY M3YUYEHHIO0 NPOQEecCHil pa3auvHOIro pojaa, B TOM 4HCIE Ha
OCHOBE MPUMEHEHUS PEeIMETHBIX 3HAHUM 110 XUMUHU;

®  YBAXEHHS K TPYAY, JIOISIM TPyAa U pe3ybTaTaM TPYyI0BOH EATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYaJbHOU TpaeKkTOpuu oOpa3zoBaHus, OyaylIei
npoecCuu U peanu3alil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) PKOJIOTUYECKOTO BOCITUTAHMUS:

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOMIEHUSI K MPHUPOJE, KaK MUCTOYHHUKY CYIICCTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHHUA TJI00ATBHOTO XapakTepa SKOJOTUYECKHUX IMPOOJIeM, BIMSHUS SKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSTHUE PUPOIHON U COITUATBHOM CPEIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJNB30BAHUS JOCTHKEHUH XUMHH JUIS PEIICHUS BOIPOCOB
paIrMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HETPUATHS JEHCTBHMA, MPUHOCIIIMX BPEA OKPYKArOIIeH NPUPOJHON cpene,
YMEHUS MPOTHO3UPOBATH HEeOJIaroNpUsTHBIE JKOJIOTHYECKHE MOCJICACTBHUS
MPEANPUHUMACMBIX ACHCTBUN U TTPEIOTBpaIIaTh UX;

HaJU4Msl PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKOM KYJIbTYpbl, OIbITA
NESATETPHOCTH JKOJIOTHUYECKOW HAMpaBIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
MMO3HABATEIbHON, KOMMYHUKATHBHON M COIMATBHON TPAKTHKE, CIIOCOOHOCTH U yMCHHS
aKTUBHO MPOTHUBOCTOATH HICOJOTHU XeMo(poOuu;

7) HCHHOCTH HAYYHOI'O ITO3HAHU:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMaHM CIeUU(PUKA XHMUU KaK HayKd, OCO3HaHUsA e€ poiau B (OPMHPOBAHUU
palOHAIbHOIO HAy4YHOTO MBIIIJICHUS,, CO3/IaHUU LEJIOCTHOTO TPEACTaBIEHUs 00
OKPY’KaloIllleM MHpe KaKk O €QUHCTBE IPUPOABI U 4YEIIOBEKAa, B IIO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH NpoodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;
yOSKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUHU MJII COBPEMEHHOM IMBWIM3AIMH: B €&
I'YMaHUCTHYECKON HalpaBJIE€HHOCTU U BaXKHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHON
KyJbTYpbl, PEIICHUWU TJIOOANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, SHEPreTHUECKOM, MHIINEBOM M HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHHU
MEIUINHBI, 00ECIICYeHUN YCIOBUHN YCTEIIHOTO TPYAa U 3KOJOTHYECKH KOMGBOPTHON KU3HU
Ka)KIIOr'0 WieHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAaHMS CYIIHOCTH METOJOB  TO3HAHUSA,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJTy4YaeMble 3HAHUS
JUIS aHaiu3a U OOBACHEHHUS SBJIEHUN OKpPYXAIOIIETO MHpa U MPOUCXOJAINIMX B HEM
U3MEHEHHUH, YMEHUS JenaTb 0OOCHOBAaHHBIC 3aKJIIOUYEHHUS Ha OCHOBE HAy4YHBIX (aKTOB U
MMEIOIINXCS JAaHHBIX C LEJBIO IMOJTYYEHNs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HUCIONIb30BaTh XUMHUECKHUE 3HAHUS [UIsl pelIeH s Mpo0eM B
peanbHBIX KU3HEHHBIX CUTYALMIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIBCKOM AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpa3oBaHUI0 U CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUW 10 XMMHMU B COOTBETCTBUM C >KMU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbBIX cdepax MmpodhecCHOHATFHON e TeIbHOCTH.

1.2. MertanpeaMeTHble pe3yJbTaThl

MeTaHpeI[MeTHI)IG PE3YIbTATBl OCBOCHUA NpPOTrpaMMbl IO XMMHHU Ha YPOBHC CPCAHETO

o01mero 00pa3oBaHuUs BKIFOYAIOT:

- 3HaYUMBbIE JUISL dbopmupoBaHus MHUPOBO33pEHUS o0yJaromuxcs

MEXIUCITUTUTMHAPHBIC (MEXIIPEIMETHBIC) OOIIECHAYYHbIE TIOHSATHS, OTPaKarolIue IEeITOCTHOCTh
HAYYHOW KapTUHBI MHpA U CTICIIH(HUKY METOI0B MMO3HAHUS, UCIIOIB3yEMbIX B €CTECTBEHHBIX HAyKaX
(MaTepwsi, BEUIECTBO, SHEPTHsI, SBJICHUE, MPOIECC, CUCTeMa, HayYHbIH (DAKT, MPUHITUII, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHME, HaONIOJIeHHWE, W3MEpEeHHE, OJKCICPUMEHT U
JpyrHe);

- yHHUBEpCcaJdbHbIe y4eOHBbIC JeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHBHEIC,
peryisTUBHBIC), oOecnieunBatomue GopMupoBaHre (PyHKIIMOHATBHOW TPAMOTHOCTH U COITHATBHOM
KOMIIETEHITNH 00YJaroIINXCs;

- CIIOCOOHOCTh  OOYYArOIIMXCS HCIOJIB30BaTh OCBOEHHBIE MEXKIUCIUILUIMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHHUS W YHHUBEpCaldbHble Y4YeOHbIE JCHCTBHSI B TIO3HABATENBHOM U
COIMAJIbHOM MPaKTHUKE.

MeTtanpeaMeTHbIe pe3yibTaThl OTPAKAIOT OBJAJECHUE YHUBEPCAIBHBIMH Y4EOHBIMU
MMO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

o [To3HnaBaTenbHBIEC YHUBEPCAIbHBIE YUeOHBIC JEHCTBHS

1) 6a3oBBIC TOTHYECKHE JCHCTBUS:

- CaMoCTOATENbHO (OPMYIIMPOBATH U aAKTYaIU3UPOBATh MPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- OTIpE/IETIATH 1IeNN AESITeTbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTATHI ACATEIHHOCTU C MTOCTABJICHHBIMHU LIEJISIMHU;

- UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JTOTUYECKOTO MBIIUICHUS: BBIIACIATH
XapakTepHble TPHU3HAKKM TOHATHUM W  YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIH30BATH
COOTBETCTBYIOIIME OHATHUSA 111 00BICHEHUS OTJCNIbHBIX (DAaKTOB U SIBJICHMIA;

- BBEIOMpATh OCHOBAHHS W KPHUTCPHUH JUIS KIACCU(PUKAIMK BEIISCTB M XUMHYCCKHX
peaKIuii;

- YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKITYy N3YyYaeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTHYECKHE DPACCYXJEHUS (MHIYKTHBHBIC, NEAYKTUBHbBIC, [0 aHAIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX SIBICHUSAX, (POpMyIHpOBaTH
BBIBOJIbI M 3aKJTFOUEHUS;

- MPUMEHATh B TPOIIECCE IMO3HAHMS, HCIOIb3yEeMble B XWMHUU CHUMBOJUYECKUE
(3HaKOBBIC) MOJIENH, IPEOOPA3OBHIBATh MOJEIBHBIE MPEICTABICHHUS — XUMUYECKUI 3HAK (CUMBOM)
JJIeMEHTa, XUMHUYecKass (popmyna, ypaBHCHHE XUMHUYECKOW PEaKIUU — TIPU PEIICHUU yUeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHATh HAa3BaHHbIE MOJICIbHBIC MPEICTAaBICHUS NI
BBISIBJICHUSI XapaKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIC UCCIIEOBATENBLCKUE JCHCTBHUS:

- BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHii;

- dbopMynupoBaTh MM W 3a/aydl UCCIIEOBAHMS, HCIOIb30BaTh MOCTaBICHHBIE U
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JIS
(hopMUPOBaHUS TUIOTE3HI 10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

- BJIQJIETh HABBIKAMHM CaAMOCTOSATENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUSHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHMs HAOMIOAATh 3a XOJIOM IpoIlecca, CaMOCTOSITEIBHO
MPOTHO3MPOBATh €ro pe3yiabTaT, (OpMyJIUpPOBaTh OOOOMIEHUS © BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJI0BAHUS, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEITAHHOMN
pabore;

- MPUOOpPETaTh OMBIT YUEHUUYECKOW HUCCIENOBATENICKONW U MPOCKTHON JEeSTeNbHOCTH,
MPOSIBJISATH  CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PpeIIeHUs
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSI.

3) pabora ¢ unpopmarueit:

- OPUEHTHPOBATHCS B PA3NMYHBIX HMCTOYHUKAX HH(pOpMamu (HaydHO-TOMYyJIsSpHas
JTUTepaTypa XUMHUYECKOTO COJICp)KaHWS, CHOpaBOYHBIE MocoOus, pecypcsl HHTepHETa),
aHAJIM3UPOBaTh UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKHU OIICHUBAThH
e€ JI0CTOBEPHOCTh M HETIPOTUBOPEUHUBOCTb;

- (dbopMyIIUpOBaTh 3aMpPOCHl U MPUMEHITHh Pa3INYHbIE METOJBI MPU MOUCKE U 0TOOpE
nH(pOpMaINK, HEOOXOMMOH JIJIsl BBITIOJTHCHUS YIeOHBIX 33/1a4 ONPEACIEHHOTO TUTIA;

- npuoOpeTaTh  OMBIT  HCIOJIB30BaHHUA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX MOUCKOBBIX CHCTEM;



- CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY MpeACTaBIeHUS WHPOpMalUn
(cxembl, rpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYTHE);

- UCMOJIb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpEACTBAa IpU padoTe C XUMHUYECKOM
nH(popMaluen: MPUMEHATh MEXIIpeIMeTHbIE (pU3NUecKue U MaTeMaTHYeCKHue) 3HaKu U CUMBOJIBI,
(bopmyIibl, a00peBHaTypbl, HOMEHKIIATYPY;

- UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

J KomMMyHUKaTHBHBIE YHUBEpCATIbHbIE YUeOHbIE 1EHCTBHS:

- 3aJjaBaTh BOIPOCHI TIO0 CYIIECTBY OOCYXIaeMOW TEeMbl B XOJ€ Juanora W/wid
JMCKYCCHM, BbICKa3bIBaTh UJIE€U, (OPMYIUPOBATh CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYyNaTh C MpPE3CHTAlMeld pe3ysbTaTOB I103HABATEJIbHOW  JIE€ATENBLHOCTH,
MIOJIyYE€HHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHUKAMHU INPHU BHIIOJHEHUM XMUMHUYECKOTO
HKCIEPUMEHTA, MPaKTHUECKOM padoThl 1O MCCIEJOBAHUIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanuzanu y4eOHOTO TPOEKTa, W (OPMYIHPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEIAEHHBIX
UCClIeIOBaHUM MyTEM COIJIaCOBAaHMS MO3ULMHA B X0/1€ 00CYX/I€HUS U1 00MEHAa MHEHHSIMH.

o PerynaruBHble yHUBEpcalbHble yueOHbIE NEHCTBUSA

- CaMOCTOSITENIbHO ~ IUIAaHUPOBaTh U OCYIIECTBISTH  CBOIO  IO3HABATEJIbHYIO
JesTeNbHOCTh, ONpeneNsist e€ LeNd W 3a7ayd, KOHTPOJMPOBaTh M IO Mepe HEoOXOIUMOCTH
KOpPPEKTUPOBAaTh MpelaraéMblii  aJfOPUTM  JCHCTBUM TpHU  BBIMNOJIHEHUH Y4YEOHBIX U
HCCIIeIOBAaTENIbCKUX 3a7a4, BbIOMpaTh Hambosee >(PQPEeKTUBHBIM CHOCO0 MX pemeHHs ¢ Yy4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUECKHUX PEAKIIHIX;

- OCYIIECTBIISAITh  CAMOKOHTPOJb  JIEATEIbHOCTH HAa OCHOBE CaMoOaHalu3a H
CaMOOIICHKH.

1.3. IIpeameTHbIe pe3yabTaThl

IIpeomemnmvie pezynomamol oceoenus Kypca « Opeanuyeckas XUmMusy ompaxcarom:

- c(OPMHUPOBAHHOCTH MPEJCTABICHUNA: O MECTE€ M 3HAUCHHWU OPraHWYeCKON XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ poJiM B OOECleueHUU YCTOWYMBOIO Pa3BUTHUS UEJIOBEUYECTBA B
peleHn MpobIeM SKOJIOTUYECKOH, HHepreTMdyeckoil M MNUIEeBOM Oe30MacHOCTH, B Pa3BUTHUHU
MEIMIMHBI, CO3/JaHWM HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHHKOB JHEPruu, B o0OecreueHun
palMOHAIBHOTO MPUPOIOIIONB30BaHHs, B (OPMHPOBAHUM MHUPOBO33PEHUS U OOILIEH KyJIbTYypbl
YesloBeKa, a TaKKe SKOJOTHYeCKH 0OOCHOBAaHHOTO OTHOLIEHHSI K CBOEMY 3/I0pPOBBIO U MPHUPOJAHOMN
cpene;

- BJIa/ICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

- OCHOBOIIOJIArarlUe MOHATH — XUMUYECKHUI 3JIEMEHT, aToM, PO U AJIEKTPOHHAs
o0onouka aroma, s-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToOMa,
ruOpuau3ays aTOMHBIX OpOHTajnel, MOH, MOJEKyJa, BaJCHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD,
CTETeHb OKHMCIICHUS, XUMUYECKasi CBSI3b, MOJIb, MOJIIpPHAsl Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIH
CKeJIeT, (PyHKIIMOHANbHAS TPYIINa, pajuKai, CTPyKTypHbIe popMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), H30MEpUsi CTPYKTypHass U TPOCTPAHCTBEHHas (reoMeTpuyecKkas), H30Mepbl,
TOMOJIOTMYECKUN Psif, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPOJA- M a30TCOAEPIKAIINE OPraHUYECKUE
COEIMHEHH S, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COCTUHEHUS;

- TEOpHH, 3aKoHbI (mepuoanyeckuii 3akoH (.M. MenneneeBa, Teopus CTpPOCHHS
opranndeckux Bemniects A.M. byTiepoBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHEHUS 1
NpEeBpallleHUs] SHEPIUU TNPU XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK
XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JIeXkKalllie B OCHOBE MOHUMAHHUS MPUUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHMI;

- MPEJICTAaBICHUSI O MEXaHM3MaX XUMHYECKHX peakluil, TepMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHMs, O B3AUMHOM BJIMSSHUM aTOMOB U TPYIIII aTOMOB B
MoJieKyax (MHIyKTUBHBIN U Me3oMepHbIi 3 dexTrl, opuenTants! | u Il pona);

- (akToIOrHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOTYYSHUN U O€3011acCHOM



- UCTOJIb30BAaHUN BAKHEHIINX OPraHMYECKUX BELIECTB B OBITY M NPAKTHYECKOM
NeSITeIbHOCTH YeJIoBeKa, OOIIMX HAay4HBIX MPUHIUIAX XUMHUYECKOro MPOU3BOJCTBA (Ha mpuMepe
MIPOM3BOJICTBA METAHOJIA, IepepaboTKu HePTH);

- cOpPMUPOBAHHOCTh YMEHUN: BBIABIATH XapaKTepHblE TMPU3HAKK MOHSITUH,
yCTaHaBJIMBATh UX

- B3alMOCBS3b, MCIOJB30BaTh COOTBETCTBYIONIME MOHATHSA MPU OMUCAHUHM COCTaBa,
CTPOEHMSI U CBOMCTB OPTraHUYECKUX COEIUHEHNUN;

- cOpPMUPOBAHHOCTh YMEHUN: HCMONB30BaTh XMMHMYECKYI0 CHMBOJHMKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (GOpMYIT
OpPraHUYECKUX BEILECTB;

- COCTaBIATh YPAaBHEHUS XUMHUYECKMX pPEaKUUd U PACKPbIBaTh HUX CYLIHOCTB!
OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI MOCPEICTBOM COCTaBJIEHUS IEKTPOHHOIO OajlaHca
ATHUX peaKIHii, peaklnii HOHHOro OOMEHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX
YpaBHEHU;

- M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB IS WIUIIOCTPALMM HMX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

- c(OPMHPOBAHHOCTh yYMEHHUI: YyCTaHAaBIMBaTh IMPUHAUICKHOCTh HM3YyYCHHBIX
OpPraHUYECKUX BEIIECTB II0 HUX COCTaBYy M CTPOEHUIO K OIpEJeJIEHHOMY Kiaccy/Tpymmne
COEMHEHM, AaBaThb UM Ha3BaHUs N0 cuctemarndeckoil HomeHknarype (IUPAC) wu npuBonuts
TPUBHAJIbHbIE Ha3BaHMs MJI1 OTHCJIbHBIX MPEJCTaBUTENEH OpraHMYeCKHX BelleCcTB (STHIIEH,
alleTUJICH, TOJIyOJ, TJIMLEPUH, STHICHIJIHNKOIb, (eHon, (GopMmanbaerus, auneTaableruj, aleToH,
MypaBbHUHAas KHCIIOTa, YKCyCHasl KHCJIOTa, CT€ApUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAsI KUCIOTHI,
TJIUIMH, allaHUH, MallbT03a, GPyKTO3a, aHWIINH, JUBUHWIL, U30TIPEH, XJIOPOIPEH, CTUPOJI U IpYTHE);

- c(OpPMUPOBAHHOCTh YMEHHS ONPEIENATh BUJ XUMUYECKOW CBSA3H B OPraHMUYECKHUX
COeMHEHUX (KOBAJICHTHAS M HOHHAS CBSI3b, G- U TT-CBA3b, BOJOPO/IHAS CBSI3b);

- chOPMUPOBAHHOCTh ~ YMEHMS  NPUMEHATH  TOJOXKEHUS  TEOpUU  CTPOCHUS
opranuueckux BemecTB A.M. BytnepoBa 1i1st 00bsICHEHUs] 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOEHUS;

- c(OPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U
XUMHYECKHE CBOMCTBA TUIUYHBIX MpPEJICTAaBUTENECH PA3IIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKAaHOB, LHUKJIOAJKAHOB, QJKEHOB, aJKaJUEHOB, AaJIKWHOB, APOMAaTHYECKUX YIJIEBOJOPOJIOB,
CIHUPTOB, aNbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CJIOXKHBIX 3(PHUPOB, >KUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCIIOT, O€JIKOB, yIieBOJ0B (MOHO-, U~ U TOJIMCaXapuoB),
WUTIOCTPUPOBaTh T€HETHMUYECKYIO0 CBSI3b MEXJIy HHUMH YPaBHEHHMSIMH COOTBETCTBYIOIIHUX
XMMUYECKHUX PEaKIfil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (GOpMYT;

- c(OpMUPOBAHHOCTh YMEHHS MOATBEPXKAAaTh HAa KOHKPETHBIX IMpPHUMEpax XapakTep
3aBUCUMOCTH PEAKLIHMOHHOW CIIOCOOHOCTH OpPraHWYECKHX COEJMHEHUH OT KpPaTHOCTH W TUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

- c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKU YTIJIEBOJIOPOTHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKW M MNPAKTHUYECKOe TNPUMEHEHHE
MIPOIYKTOB MepepaboTKH;

- c(OPMUPOBAHHOCTH BIJIAJICHUS] CUCTEMOI 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HAOIOCHNHU, U3MEPEHUH, MOJICTUPOBAHUHU, SKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM)
Y YMEHUS IPUMEHSTh 3TH 3HAHUS;

- c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTH OCHOBHBIC OIEPALUN MBICIUTEIEHON
NESITeNbHOCTH — aHaJu3 M CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHCTEMAaTHU3aLUI0, BBISBICHUE
IIPUUNHHO-CJIEICTBEHHBIX CBSA3E€H — /11 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI;

- c(OpPMUPOBAHHOCTh YMEHHUMN: BBISBIATh B3aMMOCBA3b XHMHUYECKHUX 3HAHUH C
MOHATUSAMH M TPEJCTaBICHUSMH JIPYTMX €CTECTBEHHO-HAyUHBIX TpeAMEToB Uil Ooiee
OCO3HAHHOTO TIOHMMAaHUsl CYIIHOCTH MAaTE€pHalIbHOTO €JIMHCTBAa MHpa, UCIOJb30BaTh CUCTEMHBIC
3HAHUS 0 OPraHWYECKOM XUMHMU s OOBSACHEHHS M MPOrHO3UPOBAHMS SIBJICHUM, HMMEIOIIUX
€CTECTBEHHO-HAYYHYIO [TPUPOJY;



- c(hOpPMUPOBAHHOCTh YMEHH: MPOBOIAUTH PACUEThl MO XHUMHUYECKUM (OpMyliaM U
YpaBHEHUSM XUMHYECKUX PEAKIIUN ¢ UCTIOIB30BaHHEM (DPU3UIECKUX BETUINH (Macca, 00bEM ra3os,
KOJIMYECTBO BEIIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PacCUEThHI 1O
HAXO0XJICHUI0O XUMHYECKOH ()OPMYJIBI BEIIECTBA 1O W3BECTHBIM MACCOBBIM JIOJIIM XHMHUYCCKHX
AJIEMEHTOB, MPOIYKTaM CTOPaHUsl, TNIOTHOCTHU ra3000pa3HbIX BEIIECTB;

- c(hOpMHUPOBAHHOCTh yMEHUH: TPOTHO3WPOBATh, AHAIM3UPOBATH U OIICHUBATH C
MO3UIMI  DKOJOTMYECKOM  Oe30MacHOCTH  TOCHIEACTBUS  OBITOBOM W MPOM3BOJACTBEHHOM
NESATETFHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MmepepaOdOTKOM BEIIECTB, UCIIOIH30BATh TOJYYCHHBIC 3HAHUS
JUTS IPUHSITHSI TPAMOTHBIX PEIICHH MPOOJIeM B CUTYallUsX, CBI3aHHBIX C XUMUEH;

- c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEILHO IUJIAHUPOBaTh W TPOBOJIUTH
XUMHYECKUH DKCIEPUMEHT (TIOJyYeHHE ¢ HW3YYCHHE CBONCTB OPraHUYECKUX BEIIECTB,
KaueCTBCHHBIC PEAKIMH YTJIEBOJOPOJOB PpAa3IMUHBIX KJIACCOB U  KHCIOPOJCOACPIKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHHE DKCIIEPUMEHTAIBHBIX 33/a4 M0 PACIO3HABAHUIO OPTaHUYECKUX
BEIIIECTB) C COOJIOJIEHHEM TMpaBmil Oe30MacHOro OOpalieHHs ¢ BEIIECTBAMU U JIa0OPAaTOPHBIM
obopymoBanueM, (HopMynIHpoOBaTh I€db HCCICIOBAaHUS, MPEICTaBIATh B pazaudHoOil (opme
pe3yIbTaThl SKCTIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTH;

- c(hOpMUPOBAHHOCTh YMEHUI: COOIIOIaTh TIPABHIIA IKOJIOTUYECKHU IIeIeCO00pa3HOTO
MOBEJEHNUs B OBITY W TPYJIOBOM JEATETRHOCTH B IIEISIX COXPAHEHHUS CBOETO 3I0POBBA,
OKpY>Karolel MPUPOTHOM cpebl U TOCTHKEHUS €€ YCTOWYHUBOTO Pa3BUTHS,

- OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEUCTBHSI HAa JKUBBIE OPTaHU3MBI
oTnpeeNnEéHHBIX OPTaHUYECKUX BEIECTB, MOHUMAs cMbIc nokaszarens [1JIK;

- aHAJM3UPOBATh  11€JIECOO0PA3HOCTh TMPUMEHEHHMSI OpPTraHWYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH M B OBITY C TOUKH 3PEHHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

- chOPMHUPOBAHHOCTh ~ YMEHHM:  OCYIIECTBIATH  IEJICHANIPABICHHBIA  TTOWCK
XUMHYECKON WHGOpMAIMU B PAa3IMUHBIX MCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas JTUTepaTypa,
cpencTBa MaccoBoil mHpopMarmu, IHTepHET U IpyTHe), KPpUTHISCKHA aHATU3UPOBATh XUMHUYECKYTO
uHpopMalnio, nepepadbaTeiBaTh €€ M UCIOJIH30BaTh B COOTBETCTBUHU C TOCTaBICHHOW Yy4eOHOI
3agadeu.

Ilpeomemnvie pesynromamovl  ocgoenus Kypca «O0was u HeopeaHuyeckas XuMusy

ompasicarom:

I. chOpPMUPOBAHHOCTh  MPEACTaBICHUM O  MaTepuaabHOM  E€IMHCTBE  MHDA,
3aKOHOMEPHOCTSIX W IMO3HABAEMOCTH SIBJICHUH MPHUPOIBI, O MECTEe M 3HAYCHUU XUMHH B CHCTEME
€CTECTBCHHBIX HAayK U €€ pold B 00ECIeUeHHH yCTOMYMBOTO Pa3BUTHsI, B PEIICHUU MpPoOIeM
9KOJIOTUYECKON, SHEPTETUUYECKOM W THIINEBOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU
HOBBIX MATEpUAJNIOB, HOBBIX HCTOYHHUKOB DOHEPrUH, B OOECHEUYCHHWH PAIHMOHAIBHOTO
MIPUPOIOTIONB30BaHMS, B (POPMUPOBAHUHA MHPOBO33PEHHS M OOIICH KyJIbTYPhI YEIOBEKa, a TAKKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM Cpelie;

2. c(hOPMHUPOBAHHOCTh BIAJICHUSI CUCTEMON XMMHUUYECKHX 3HAHHM, KOTOpas BKIIOYACT
OCHOBOTIOJIATAIOIIUE TMOHATUSI — XUMHUECKUN DJIEMEHT, aTOM, PO aTOMa, H30TOIBI, DIEKTPOHHAS
o0onouka aroma, s-, p-, d-aTOMHBIE OpPOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToOMa,
ruOpuan3anys aTOMHBIX OpOWTaNel, MOH, MOJEKYyJa, BAJICHTHOCTh, AJIEKTPOOTPHUIATEIHHOCTS,
CTENIEHb OKHCIICHUS, XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS),
KpUCTAITIMYECKasl PeIIEéTKa, XUMUYECKas pPeakKiHs, pPacTBOP, JIIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS TUCCOIMAITNS, CTENIEHb JUCCOIMAIINH, BOIOPOIHBIN MOKa3aTelh, OKHUCIUTEb,
BOCCTaHOBUTENb, TEIUIOBOW A((HEKT XMUMHUECKON peakldd, CKOPOCTh XHMHUYECKON peakiluu,
XUMUYECKOE pPaBHOBECHE;, TEOPHUU U 3aKOHBI (TEOpHUsS DJIEKTPOJUTUYECKOW TUCCOIMAIINH,
nepuoanueckuii 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHHUsI MAcChl BEUIECTB, 3aKOH COXpPaHEHUS
Y TIPEBPAIICHUS YHEPTUH TPH XUMUYECCKUX PEaKIUAX, 3aKOH MMOCTOSHCTBA COCTAaBa BEIIECTB, 3aKOH
JNEHCTBYIOIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHYECKHN SI3BIK XHUMHH, MHPOBO33PEHUYECKUE
3HAHWS, JISKANUE B OCHOBE NMOHWMAHUWS NMPUYHMHHOCTH W CHUCTEMHOCTH XHUMHUYCCKHX SBIICHUH;
COBpEMEHHBIC TIPEJCTABJICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSPHOM H
HAJMOJICKYJIIPHOM  YPOBHSX; TPEJACTABICHHUS O MEXaHW3MaX  XHMHYCCKHX  PEaKIIHi,



TEPMOJMHAMMYECKMX M KHHETHMYECKHX 3aKOHOMEPHOCTSX MX IPOTEKAHMS, O XUMHYECKOM
paBHOBECHM, PACTBOpPAaX M JUCHEPCHBIX CHCTEMax; (aKTOJIOTHYECKHE CBEICHHS O CBOMCTBaXx,
COCTaBe, MOJyYEeHUH U OE301IaCHOM HMCII0JIb30BAaHUH BAKHEHIITNX HEOPTaHMUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JIeATENbHOCTH 4YeloBeKa, OOUIMX HAay4yHBIX MPUHIUIAX XHUMHYECKOTO
IIPOU3BO/ICTBA;

3. cOpPMUPOBAHHOCTh YMEHUN: BBIABIATH XapaKTepHblE TMPU3HAKK MOHSITHUH,
yCTaHaBIMBaTh HX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUU
HEOpPraHMYECKUX BEIEeCTB U MX MPEBpalIeHHUI;

4. C(OPMHPOBAHHOCTh YMEHHUS HCIIOJNB30BaTh XUMHMYECKYIO CHUMBOJHUKY  JUIA
cocTaBieHUs] (QOpMyJ BEHIECTB U YypPaBHEHUH XUMHYECKUX pEaKUUd, CHCTEMaTHYECKYIO
HoMmeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/EIbHBIX BEILIECTB;

5. cOPMUPOBAHHOCTh YMEHHS OIpPENesITh BAJIEHTHOCTh M CTENEHb OKHCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCJUHEHHUSAX, BUJ XHUMHYECKOW CBS3UM (KOBaJEHTHas, WOHHaf,
MeTaJJIn4ecKasi, BOJOPOJIHAs ), TUIl KPUCTAJUTMYECKOM peréTKN KOHKPETHOTO BEIIECTBa;

6. c(OPMHPOBAHHOCTh YMEHHsI OOBSACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUAA
XUMHUYECKON CBSI3M U THIMA KPUCTAJUIMYECKON pPEImETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3HU;

7. c(hOpMHUPOBAHHOCTh YMEHHUM: KJIAaCCU(UIIMPOBATH: HEOPTAHMYECKHUE BEIECTBA 1O UX
COCTaBy, XMMHMYECKHE DPEAKLUM [0 Pa3IMYHbIM IpPU3HAKaM (YHUCIYy U COCTaBY pPEArupyrOLINX
BEILIECTB, TEIJIOBOMY J3(PQeKTy peakuuu, H3MEHEHUIO0 CTEeNeHEeW OKUCICHHSI D3JIEMEHTOB,
O0paTUMOCTH, YYacTHIO KaTajau3aTopa M JApYyTHe); CaMOCTOSTEIbHO BBIOMpATh OCHOBAHUS H
KpUTEPUH I KIIacCU(PUKALMU N3y4aeMbIX BEUIECTB U XUMHUUECKHUX PEaKIIMii;

8. c(OPMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICI Hepuoaudeckoro 3axona JI.U.
MenzneneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMATHU3HPYIONIYIO,  OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

9. c(OpPMUPOBAHHOCTh YMEHMI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHYECKUX AJIEMEHTOB IepBOro 4erséproro nepuonos llepuoanueckoit cucremsr .M.
MeHnzeneeBa, UCIOJb3YS TOHATUS «IHEPTreTHUECKUE YPOBHI», «IHEPreTHUECKHUE TIOyPOBHIY, «S-,
p-, d-aromHble opOUTaNM», «OCHOBHOE MU BO30YXIEHHOE HHEPreTHUECKUE COCTOSIHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CBOICTB XMMHUYECKUX 3JEMEHTOB U MX COEIWHEHUH IO
nepuogam u rpynmnam Ilepuognueckoit cucremsr (.M. MenneneeBa, BaJIeHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX AJIEKTPOHHBIX 000JI0YEK;

10. c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBATH) OOILIME XMMHUYECKHE
CBOMCTBAa BEIIECTB pPAa3IMYHBIX KJACCOB, IMOATBEPXKJAaTh CYIIECTBOBAaHHME T€HETUYECKOW CBS3U
MEX/1y HEOPraHMYECKHMMH BELECTBAMHU C MOMOUIbI0 YPaBHEHHIl COOTBETCTBYIOUIMX XMUMHUYECKUX
peakumii;

11. c(OPMHPOBAHHOCTH YMEHHUS pacKpbIBaTh CYIIIHOCTb: OKHCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTABIIEHHUS 3JIEKTPOHHOTO OajaHca 3THX pPEeaKIHii;
peakiuii HOHHOTO OOMEeHa MyTEM COCTABICHMS UX TOJIHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHUH;
peakuui TUIPOIN3a; Peakuii KOMIJIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB [IUHKA
Y QJTIOMUHUS);

12. c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii Cc y4€TOM HX DHEPreTUYECKHMX XapaKTEPUCTHUK, XapaKTep W3MEHEHHs CKOpPOCTHU
XUMHUYECKON peakluy B 3aBUCUMOCTH OT pa3IUYHBIX (AKTOPOB, a TaKXKe XapaKTep CMELICHHS
XMMUYECKOT'0 paBHOBECHS TOJ] BIUSHUEM BHEIIHUX Bo3aercTBui (mpuniun Jle [laTtense);

13. c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XMMUYECKUE PEaKIUH, JIeKaIIhe B
OCHOBE IPOMBIIIICHHOTO TMOJXY4YEeHHUSI CEpHOW KHUCIIOTHI, aMMHaKa, OOILIMe Hay4yHbIEe MPUHIIMIIBI
XUMHUYECKUX TPOU3BOJCTB; II€JIECOO0PAa3HOCTh MNPUMEHEHUS HEOPraHMYeCKUX BEIIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOIICHUS PUCK-TI0Nb34;

14. c(hOpPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHUM O METOJaX HAYYHOTO TMO3HAHUS
SABJICHUNA MNPUPOJBl — HAOIIOJCHHE, M3MEpEHHE, MOJCIMPOBAHHE, HKCHEPUMEHT (peaslbHbld U
MBICJIEHHBIN), MCIOJNBb3YyEMbIX B €CTECTBEHHBIX HAayKax, YMEHHS NPUMEHSATh 3TU 3HAHUA IpH



AKCIIEPUMEHTATILHOM HCCIIEOBAHUN BEIIECTB U JIsl OOBSICHEHUS] XUMUUYECKUX SBICHUH, IMEIOIINX
MECTO B IPUPOJIE, MPAKTHIECKOM IeITEILHOCTH YEJIOBEKA M B TIOBCETHEBHOM JKU3HU;

15. chOPMUPOBAHHOCTh YMEHUS BBIABIATH B3aMMOCBS3b XUMHUYECKHMX 3HAHUU C
MOHSATHUSMH U TPEJACTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIsi  Ooiee
OCO3HaHHOTO OHMMAaHUsI MaTEPUAIBHOTO €IMHCTBA MUPA;

16. c(hOPMHUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUETHI: C HCIOIH30BAHUEM TOHSITHI
«MaccoBasi J0Jisl BEIeCTBa B PAcCTBOPE» U «MOJISIpHAs KOHIIEHTPALMsS»; MAacChl BEIECTBA WIIU
00BEMa rasa 1o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WK 00BbEMY OJHOTO U3 YYaCTBYIOLIUX B
peaKkiuu BEIIECTB; TEIIOBOro d(hdexTa peakiuu; 3Ha4eHHUs] BOJAOPOIHOTO TOKa3aTelss pacTBOPOB
KHUCIIOT U IIeJIoUel C M3BECTHOM CTENEeHbIO IHUCCOIMALNU; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CIM OJHO M3 HMCXOJHBIX BEUIECTB JAaHO B BHJIE€ PACTBOpA C OINpPEACIEHHOU
MaccoBOM J0JIeil pacCTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); I0JIM BBIXOAA
MPOJYKTa peakiuu; O0ObEMHBIX OTHOIICHHI ra30B;

17. c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEILHO IUJIAHUPOBaTh W TPOBOJUTH
XUMHYECKUNA  DKCIIEPUMEHT (TPOBEJCHHE pEakiuii HOHHOTO OOMEHa, MOJATBEpKICHUE
KauyeCTBEHHOIO0 COCTaBa HEOPraHMYECKHUX BEILECTB, OIpENIEJeHHE Cpellbl PacTBOPOB BEILECTB C
MOMOIIBI0 MHIWKATOPOB, M3YUYCHHE BIUSHUS PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuuu, penieHHe HKCIEepPUMEHTaJbHBIX 3adady mo Temam «Metamisl» u «Hemeramis») ¢
COOJTIOICHHEM TTPaBIII 0€30MacHOTr0 O0pallleHusl C BEIIeCTBAMU U 1a00paTOPHBIM 000PYI0BaHUEM,
dbopMynupoBaTh LieJdb HCCIEAOBAaHWSA, NPEACTaBISITH B pa3IMYHON Qopme pe3yibTaThl
JKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

18. c(hOPMHUPOBAHHOCTh YMEHHI: COONIOAATh TpaBUJia TOJB30BAHUS XUMHUYECKOU
nocyzod M J1a00paTOpHBIM O0OpYyIOBaHHEM, OOpAIeHHs] C BEIIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIIUSAMH TI0  BBIIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKHUX  OMNBITOB, JKOJIOTHYECCKU
11eecoo0pa3Horo MOBEJACHHSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEISIX COXPAHEHHS CBOETO
3I0POBBSI, OKPY>KAIOIIEH MPUPOTHON CPEbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHsI, OCO3HABATH
OMAacCHOCTh TOKCHUYECKOTO JCHCTBUSA HA JKHUBBIE OPTraHU3MbI ONPENEIEHHBIX HEOPraHUYECKHX
BEIECTB, MOHUMAas cMbICH noka3arens [1J1K;

19. chOpPMUPOBAHHOCTh ~ YMEHHUH:  OCYHISCTBIATH  IIEJICHANPABICHHBIA  TOHCK
XUMUYECKON WMH(OpMAIMK B Pa3IMYHBIX HUCTOYHWKAX (Hay4dHas W y4eOHO-HaydHas JIMTEpaTypa,
cpencTBa MaccoBoi nHpopmarmu, IHTepHET U ApyTre), KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO
nHpopmanuio, mepepadaTeiBaTh €€ W HCIOIB30BaTh B COOTBETCTBHHU C IOCTaBJICHHOW y4eOHOMH
3a7a4en.

2.CTpyKTYpa M coiepkaHue y4eOHOI0 mpeaMera

2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Bun yueOHol nesTenbHOCTH Bcero KoJs1-Bo yacoB B
(ak.4.) ceMecTpe (aK.4.)
1 cemecTp

Y4yeOHast Harpy3ka o0y4ariuerocs 72 72
U3 Hux:
Y4eOHble 3aHATHA (BCET0): 68 68
Jlexknus 34 34
[Ipaktrueckoe 3ansTue (CeMunap) - -
Jlabopatopuoe /  Ilpaktmueckoe  3aHATHE  TIO 34 34
MOATpyIIIamMm
Koncynbranun - -
CamocrositeibHass pabora 4 4




MIPOMEKYTOYHAs aTTecTanus, B popme —
muddepernupoBanHoro 3aueta (1 cemectp)




2.2. TemaTnuyecKuil JIAaH M coJep:KaHue Y4eOHOI0 nmpeaMera

Conep:xanue y4eOHOIro MaTepuasa

Buja yueOHOM nesiTeJIbHOCTH (aK.4.)

Jlexuus
IIpakTuyeckoe
3aHsITHE
(CemuHaDn)
JlaGopaTopHoe /
IIpakTHueckoe
3aHsITHE 10
NoArpynmnam
CamocTosiTeJIbHasA

padoTa

2 Cemectp
Opranuyeckasi XuMus

Pazgen 1 TeopeTnueckue 0CHOBbI OPraHUYeCKO XUMHUHU

Tema 1.1. Knaccudukanusi, CTpoeHHEe 1 HOMEHKJIATYPA OPraHM4YecKMX coeIMHeHul

Conepxanue

[Ipenmer opraHndeckod XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJIYUYEHUM HOBBIX
BEUIECTB W MaTepuayioB. Teopus CTpoeHHs] opraHuueckux coeauHeHuid A.M. Byrtneposa, eé
OCHOBHBIE MOJIOKEHUs. CTPYKTypHBIE (hOpPMYJIbl OPraHUYECKUX BelecTB. ['oMonorus, n3oMepus.
XuMHYecKas CBSI3b B OpraHMUYECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbIE CBSI3U.
[IpencraBnenne o kinaccuuKanuu OpraHMYecKUX BemiecTB. HoOMEHKIaTypa OpraHu4ecKHux
COeIMHEHMH (CUCTeMaTUYyecKasi) U TPUBHUAJIbHbIE HA3BaHUS BAXHEUIIUX MpPEICTaBUTENIEH KIacCOB
OpPraHMYECKUX BEILECTB.

Jlaboparopnas padota Ne 1: uzomepust. Bunbsl nusomepun: cTpykTypHasi, IpOCTpaHCTBEHHAS.
OnexkTpoHHbIe 3P(PEKTH B MOJIEKYJIaX OPraHUUECKUX COCAMHEHUH (MHIYKTHBHBIM U ME30MEpPHBIN

¢ dexTh).

JlaboparopHas pabora Ne 2: o3HakKOMJICHHE C 00pa3liaMy OpPraHUYECKHX BEIIECTB H MaTepUaTaMU
Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUIO OPraHUYECKUX BELIECTB MPU HarpeBaHuM (IJIaBICHUE,
00yTTIMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJIENICH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

Tema 1.2. YrieBoaopoabl

Conep:xkanue

AnKaHbI: cOCTaB U CTpOCHHUC, TOMOJIOTHYCCKHUI pAana. Meran u 3TaH — HpOCTGI\/JIHII/Ie npeaCTaBuTC/IN




QJIKAHOB: (PU3MUYECKUE U XUMHUECKUE CBOMCTBA (peakIM 3aMEIeHUs] U TOPEHUs ), HAXOXK/IEHUE B
pUpoJie, MOIyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKMM psA. OTWIEH M MPONWIEH — MpOCTEHIINe
NPEACTaBUTENIN alKeHOB: (HU3MyYecKne W XHWMHUYECKHE CBOWCTBA (peakUuu THUAPUPOBAHHSA,
rajJlorTeHUPOBAHUS, TUIPATALIUH, OKUCIICHHS U TIOJIMMEpH3alluin ), OJyYeHHe U IPUMEHEHHE.
Ankanuensl: OytaaueH-1,3 u metunOyramuen-1,3: ctpoeHne, BaKHEWINE XUMHIECKHE CBOHCTBA
(peaxuus nonmMmepuzanun). [lodydeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH psii. AUETHIEH — MPOCTEHIIMIA
IpeACTaBUTENIb AJKUHOB: COCTaB, CTpOEHHUE, (U3MYECKHEe M XHUMHUUYECKUE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTeHUPOBAHUS, TUAPATALIMH, TOPEHHS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (GU3MUECKHE U XUMHMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHNUS W HUTPOBaHUS), TMOJIY4YEHHE U MpUMEHEHHE. TOKCHYHOCTh apEHOB.
I'enernueckas cBA3b MEXKAY YIJIEBOJOPOJAMHU, IPUHAJIEKAIIUMHI K Pa3IMUHBIM KJIaccaM.

2 | Jlabopatopuas pabGotra Ne 3: IlpupoaHble HCTOYHHMKM YTI€BOAOPOAOB. llpuponanslii ra3 wu
nonyTHele HedTsHble Ta3bl. Hedpth u e€ mnpoucxoxiaenue. CrocoObl nepepaboTku HedTu:
HeperoHKa, KPeKUHr (TepMUYECKUN, KaTaIUTHIeCKui), mupoau3. [IpoaykTel nepepaboTku HedTH,
UX IPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIN yroJib M MPOLYKThI €ro NepepadoTKH.

Tema 1.3. Kuciiopoacoaepskamue opranudeckue coelMHeHH.

Conepxanue

1 [IpenenbHbie OMHOATOMHBIE CIIUPTHI. METaHOT M ATAHOJ: CTPOCHHE, GU3NIECKHE U XUMHUYECKHUE
CBOWCTBa (peakluM C AaKTUBHBIMH MeTalslaMH, rajJlor€HOBOJOPOJAaMH, TOPEHHE), NMPUMEHEHHE.
BonxopoaHeie CBA3M MEXy MOJIEKYJIAMHM CIUPTOB. JIeMCTBHE METaHOJA M 3TAHOJA HA OpraHU3M
YeJI0BEKA.

MHOroaTOMHBIE CIUPTHL. DTHICHIJIMKONb M TIWIEPUH: CTPOCHHE, (HU3NYECKHEe M XHUMHUYECKHE
CBOWcTBa (B3aMMOJIEHiCTBHE CO IIEJOYHBIMH METalylaMM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble cnupThl). JlelicTBue Ha oOpraHu3M uesjoBeka. lIpuMeHeHue riMUepUHAa H
STWJIECHIJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XHMHUYECKHe CBOWcTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue ¢peHona.

Anprernapl. PopMabIerul, aleTalbIeTru: CTPOCHHE, (U3NYECKHEe W XHUMHYECKHE CBOWCTBA




(peakuy OKUCIIEHUs U BOCCTAHOBJIEHHU S, KAU€CTBEHHbIE PEAKIIMHN), TOJyUYCHHE U IPUMEHEHHE.
OIHOOCHOBHEIE TTpeeNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHASI KHCIIOTBI: CTPOCHHUE,
¢u3nueckue M XUMHYECKHE CBOMCTBa (CBOiicTBa, oOmMe JUIsl Kilacca KHUCIOT, peaklus
stepudukanyu), TMosydeHne U npuMeHeHue. CreaprHOBas M OJEMHOBAasT KHUCIOTHI Kak
NpEeACTaBUTENN BBICIINX KAapOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIeE ICUCTBHUE.

CrnoxHble 3pUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cioxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [IpuMenenne xupoB. bruosornueckas posp KUPOB.

VYraeBobl: cocTaB, KilacCU(pUKaLus YriieBoI0B (MOHO-, IU- U MTOJUCAXAPUIbI).

JlaGopatopHas pabora Ne 4: [IpuMeHeHHe MOHOCAXapHIOB, UX 3HAYCHHE B XKU3HEACATEIHLHOCTH
opranusma. HaxoxieHue B npupojie U NIpUMEHEHHE AUCaxapuioB U noyuucaxapuaos. [lonstue o0
UCKYCCTBEHHbIX BOJIOKHAX (BUCKO03a, ALlETATHBIN MIENK).

Tema 1.4. A3oTconepskaniue opranndeckre coeJuHEHUs

Conepxanne

1 AMUHOKHCIIOTHl Kak aM{QOTepHbIe OpraHWYecKue coeAuHeHHs. DPHU3NUecCKue M XUMHUYECKHE
CBOWMCTBAa AaMUHOKHMCIOT (Ha MpuUMepe TINIMIUHA). buonornyeckoe 3HaueHHE AMHUHOKHUCIOT.
IlenTuae!.
benku kak mpupoHbIE BHICOKOMOJEKYJISIpHbIe coenHeHus. [lepBuyHas, BTOpUYHAs U TpeTUUHAs
CTpYKTypa OelKoB. XUMHUECKHE CBOWCTBA OEJKOB: THUIPOJIU3, JCHATypalHs, KadyeCTBEHHBIC
peaKIuy Ha OeJIKHU._

2 JlaGopatopHast pabota Ne 5: HaOOIeHHE U OTIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JICHATYPAIHS

OEJIKOB IIpXU HAarp€BaHNH, IBCTHLIC PCAKIIMHU OEJIKOB.

Tema 1.5. BbicOKOMOJIEKYISIPHbIE COCAUHEHU S

Conepxanue

OcCHOBHBIE TOHSATUS XHMHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINHU, CPEAHSS MOJEKyIsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BRICOKOMOJIEKYJIIPHBIX COSTMHEHHI — MOIMMEpHU3allvs U OJUKOH/ICHCAITHUSI.




3 JlaGopatopHas pabota Ne 6: 03HaKOMIIEHHE C 00pa3LaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayYyyKOB M U3YYEHHE UX CBOWCTB.

CamocrosiTesibHas padoTa: JlocTHKeHUsT HAYKHA B 00JIACTH OPTaHUYECKOU XUMUHU.

1,5

OO0mas 1 Heopranuveckasi XuMusi

Pasnen 2. Teopernueckue 0OCHOBBI XUMUM

Tema 2.1. CTpoeHne AaTOMOB XUMHYCCKHUX 3JICMECHTOB. 3HeKTp00TpI/IHaTeJ'ILHOCTI)

Conep:xkanue

1 XumMuueckuil snemMeHT. AToM. Sapo aroma, n30TOmbl. DJIEKTPOHHAs 000JI0UKa. JHEpreTUYecKue
YPOBHH, TMOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHTsl. OCOOEHHOCTH pacmpeaeeHuUs
JIEKTPOHOB O OpOUTANsAM B aromMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAs
KOH(HTypamus aTOMOB.

2 JlaGopatopHast pabora Ne 7: pelieHue 3aJaHUil Ha HCIHOJIb30BAHUE XUMHYECKOH CHUMBOJIMKH U
Ha3BaHUM COEMHEHMH 110 HOMEHKJIAType MEXyHapOJHOIO COI03a TEOPETUUECKOM U IPUKIIaHON
XMMHUU M TPUBUAIBHBIX HAa3BaHMUN JUISI COCTaBJICHUS XUMHUYECKUX (OpPMYT JBYXaTOMHBIX
coeuHeHUI (OKCHIOB, CYJb(PUIOB, THAPUAOB U T.II.) U JIPYTUX HEOPraHWYECKUX COETUHEHHI
OTJIENIbHBIX KJIACCOB.

Tema 2.2. [lepuoanyeckuii 3akoH u tadiamua .M. MenaeneeBa

Conep:xkanue

1 [Iepuomnueckuit 3axkoH u llepuogmyeckas cucrema xumudeckux sieMeHToB .M. Menneneesa.
CBsa3p mnepuoauyYecKkoro 3akoHa u llepuoamdeckoid cuCTEMbl XUMUYECKUX ayemeHToB J[.U.
MeHieneeBa ¢ COBpEeMEHHOM TEOpHEH CTpPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TpyIaM H
nepuojiaM. 3HaUeHHE MEPUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

2 JlaGopatopHas pabota Ne 8: nemoHctpamms Tabmun «Ilepuoandeckas cucTreMa XHMHUECKUX
anemenToB J.W. MenzaeneeBa», u3ydeHne Mojienell KPUCTAUTUUYECKUX PEIIETOK, HAOMIOACHNE |
OINHCaHME JIEMOHCTPAIMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (pa3loKeHUE MEepOKCHJa BOIOpPOJA B
NPUCYTCTBUM  KaTaJI3aTopa, ONPEJCIIEHUE Cpedbl pacTBOPOB  BELIECTB C  MOMOILBIO




| yHEBepCaTBHOTO HMHAMKATOPA, PEAKIIMH HOHHOTO OOMEHA).

CamocrosiTesibHas padoTa: MOAr0TOBKA MIPE3EHTAINI U COOOIIEHUH.

Tema 2.3. CTpoeHue BenecTBa, BUAbI XMMHUYECKON CBSI3H.

Conep:xkanue

CrpoeHue BemiecTBa. XuMudeckas CBs3b. BuJpl XMMUUECKOHN CBSI3U (KOBAJICHTHAs HENOJSAPHAs U
HoJISIpHasi, NOHHAsI, MeTajinueckas). Mexanu3mbl oOpa3oBaHMsI KOBAJIEHTHOW XMMHUYECKOH CBSI3U
(oOMeHHBIH 5 JIOHOPHO-aKIENTOPHBIH). Bonoponnas CBS3b. BanentHocTs.
DIIeKTpOOTpUIIaTeIbHOCTh. CTeneHb OkucieHus. OHbI: KaTHOHBI U @aHUOHBI.

2

Ha6opaT0pHaﬂ pa60Ta Ne O: OMPCACIICHUC THUIIOB XHUMHYECKOMN CBA3U, BAJICHTHOCTHU, CTCIICHH
OKHMCJICHU.

Tema 2.5. Knaccupukanus, cTpoeHHMe W HOMEHKJIATYPAa HEOPraHUYeCKHX COeIHMHEHMI, THIIbI
KPHCTAIMYECKHX PELIeTOK

Conepxanne

Knaccudukanuss HeopraHudeckux coenuHeHMH. HomeHkiaTypa HEOpPraHHMYECKUX BEIIECTB.
BemecTBa MONIEKYISPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEUIECTBA.
Tunbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THMA KPHUCTAUINYECKOU
pELIETKY.

Ilonatne o nucnepcHeIX cucreMax. MCTMHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas noms
BEILECTBA B pacTBOPE.

Jlaboparopuas pabota Ne 10: reHeTHueckasi CBSI3b HEOPTAaHUYECKUX BEIIECTB, MPUHAMTISKALITUX K
Pa3IMYHBIM KJIacCaM.

3

JlaGopatopnast pa6ora Ne 11: pacué€rel Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMHA, B TOM YHCIIE
TEPMOXUMHUUYECKHUE PACUETHI, pACYETHI C UCIIOJIB30BAHUEM ITOHATHUS «MACcCOBas 10JIs BEILECTBA»

Tema 2.6. Tunbl XMuMHUYECKHX peaKkuii

Conepxanne

Xumnueckas peakuus. Kiaccudukanus XMMUYeCKUX peakiyii B HEOPraHUYECKO U OpraHn4ecKoi
XUMHH. 3aKOH COXpPaHEHMsI MacChl BEILLECTB, 3aKOH COXPAHEHHUS U IPEBPALLEHUS SHEPTUU MpU
XMMHUYECKHUX PEaKIMSIX.

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3iInyHbIX (hakTopoB. OOpaTHUMbIe peakiui. XUMHUYECKOE




paBHOBecue. DakTopbl, BIMSIOIIME HA COCTOSSHUE XHUMHUYeckoro paBHoBecus. [lpunuun Jle
[larense.

JlaboparopHas pabota Ne 12: BnusiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKOHN peakKIuu.

Jlabopatopuast pabora Ne 13: ompeneneHue THIOB XMMHUYECKHX peakimid. Pemenue 3amau Ha
OCHOBHBI€ 3aKOHBI XUMHUH.

Tema 2.7. DuekTposiutuyeckas guccouuanus. OKMCJIUTEIbHO — BOCCTAHOBUTEJIbHbIE PeaKIMU

Conep:kaHue

1 DnekTponutHyeckas auccorpanus. CHUIbHBIC U ci1a0bie 37eKTposnThl. Cpea BOJHBIX PacCTBOPOB
BEIICCTB: KUCIIas, HEHUTpaibHasl, IeJIovHast. Peakiiuu MoHHOTO oOMeHa.
OKHUCIINTENIbHO-BOCCTAHOBHUTEJIBHBIC PEAKIINH.

2 JlabopaTtopHast pa6ota Ne 14: OKHCITUTETLHO-BOCCTAHOBUTENLHBIE PEAKITUH.

Tema 2.8. Ilosio:xenue HemeranioB B [lepuoguyeckoii cucreme xumudeckux iementon /. U.
MeHjejieeBa 1 0COOEHHOCTH CTPOEHUS HX ATOMOB

Conepxanue

Hemeramnsl. [lonoxenune HemeramnoB B [lepruoanueckoi cucreMe XUMHUUYECKUX diaeMeHToB J[.U.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUsI aToMOB. DU3nUecKre CBOMCTBA HEMETAIIIOB. AJIJIOTPONHUS
HEMETAIIOB (Ha MpUMeEpe KUCIOpoaa, cephbl, pocdhopa u yriepona).

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TAJIOTEHOB, CEphl, a30Ta, pocdopa, yriaepoaa u
KPEMHUS) U UX COSAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHH).
[IprMeHeHrne BaKHEUIIINX HEMETAJUIOB U UX COCTMHEHU.

JlaboparopHass pabora Ne 15: pacu€rsl Macchl BeliecTBa WM O00BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce UM 00bEMY OJIHOTO M3 YYACTBYIOIIMUX B PEAKIMH BEILIECTB, PaCUETHI
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIH OJHO W3 BEIIECTB HMEET
PUMECH.

Tema 2.9. Ilon0:keHne METALJIOB B HepHOHquCKOﬁ CUCTEMEC XUMHYICCKHUX 3JICMECHTOB

Conep:xkanue

Metamwbl. [lonoxxkenue metamioB B Ilepuoanueckodt cucteMe XuUMHUYECKHX 3jeMeHTOB J[.H.
MengeneeBa. OCOOCHHOCTH CTPOEHUSI SJCKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOmiue
busndeckue cBoiicTBa MeTawioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HANPsHKEHUN
METaJLIOB.




XUMUYECKUE CBOMCTBA BaXXHEHIIMX METAIIOB (HATpUM, Kajuuil, KajdbIMii, MarHui, aTrOMUHHM,
IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.
OO6mme cnocoObl moyyeHus: MeTauioB. [I[puMeHeHre MeTaJlJIOB B OBITY M TEXHUKE.

JlabGopaTtopHnast pabota Ne 16: u3yueHnne KOUIEKIUU «MeTallbl M CIUIaBb», 00Pa3I[0B HEMETAJLIOB.

JlaboparopHas pabora Ne 17: permenue 3agad, HaOMIOACHUE U OMUCAHHE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THUJIPOKCHIA AQIIOMUHHUS C PACTBOPAMU KHCIOT |
HIes0uei, KAYeCTBEHHBIE PEaKIlMi Ha KATHOHBI METAJLIOB).

Tema 2.3. XuMue 4 )KU3HL

Conep:xkanue

Pone xumum B oOecreyeHWH OHKOJOTUYECKOW, HHEPreTUYECKOW W MHINEeBOM O€30MacHOCTH,
Pa3BUTUU MCIAUIINHBI. Ilonsarue o HAYYHBIX MCTOAAX NMO3HAHUA BCIHICCTB U XUMHUUYCCKHX peaKum”I.
[IpencraBnenuss o0 OOIMMX HAy4YHBIX MPHUHIMIAX MTPOMBIIUICHHOTO TIOTYYEHUs Ba)KHEUITUX
BEIIIECTB.

JlaGopaTtopHnas pabota Ne 18: YemoBek B MUPE BEIIECTB M MATEPHUAJIOB: BAXKHEHUIIINE CTPOUTEIILHBIE
MaTepuaybl, KOHCTPYKIIMOHHBIC MAaTEpHalIbl, KpPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl Ui
JNEKTPOHUKHU, HAHOMAaTepUabl, OPTaHUYECKUE U MUHEPAJIbHbIE YAOOpEHUSI.

Jlaboparopnass pabora Ne 19: Xumus u 310pOBbE UEIOBEKAa: TpaBUia HCIIOJIB30BAHUS
JIEKapCTBEHHBIX MpPENapaToB, MpaBuia 0€30MacHOr0 UCTOIb30BaHUS MPENapaToB OBITOBON XUMHH
B IOBCEHEBHOM KU3HH.

Cam

0OCTOSITeJIbHASI pa00Ta: MOATOTOBKA MPe3eHTAIMIA M CO00IIeH Uit

KoncyabTanus

HpOMe)KyTO‘-lHaH arTrecrauusa

JAundPepenuupoBannblii 3auer

Bcero

34

34 |

4




3. KoHTpOIIb U OlIeHKa pe3yIbTaTOB OCBOCHUS y4eOHOTro Ipeamera
aTTecTalus

Tekymuii KOHTPOJIb YCIEBAEMOCTH M  IMPOMEKYTOUYHAs

o0yyJaronmxcst

OCYIIECTBIISIIOTCS C TPHUMEHEHHEM OIICHOYHBIX MATepUAIIOB MO0 Yy4eOHOMY TMpeaMeTy
(mpunokerne Ne 1 - Ne 2 x paboueit mporpamme y4eOHOTO MpeaMeTa), BKIOYAOIINX OTKPBITYIO
(IOCTYIIHYIO K OIMyOJIUKOBAHUIO) M 3aKPBITYIO (HE pa3MelIaeMyto B CBOOOHOM JIOCTYIIE) YaCTH.

OcHOBHDBIE TOKA3AaTEJIH OLICHKHU pe3yJjbTaTa

(I)OpMLI H METObI
KOHTPOJIA U OLICHKH

Pe3y.111>TaT1)1 0CBOCHHSA Kypca «Opralmqeucaﬂ XUMHUSD» OTPAKAIOT:

3HaTh:

® 0 XMMHUYECKOU COCTaBJISAIOUIEN €CTECTBEHHO — HAYYHOMU
KapTUHBl MHpA, POJIM XMMHH B IO3HAHUM SIBIICHUA NPHUPOABI, B
(hopMUpPOBaHMM  MBIIUICHUS W KYJBTYpbl  JIMYHOCTH, €€
(yHKIIMOHATTBHOW TI'PaMOTHOCTH, HEOOXOAMMOHN JJisi peleHUs
MPAKTUYECKHX 3a/1a4 ¥ YKOJIOTUIECKU 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IPUPOJHON CpeNE;

® BJAJCHHE CUCTEMOW XMMUYECKHX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJIAralONIe MOHATUS (XMMHUYECKUN DJIEMEHT,
aToM, DJJIEKTpOHHas 000JI0YKa aTroma, MOJIEKyJa, BaJ€HTHOCTH,
AIEKTPOOTPHUIIATENIBHOCTh, XHWMHUYECKasi CBsI3b, CTPYKTypHast
dbopmyna (pa3BEpHyTas U COKpalléHHas), MOJIb, MOJISIpHAsl Macca,
MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeJIeT, (YHKITMOHATbHAS TPYIIIA,
paauKan, U30MepHs, U30Mepbl, TOMOJOTUYECKUA psAZl, TOMOJIOTH,
YTJAEBOMOPOABI, KHUCIOPOA M a30TCOJEpKallie COEAUHEHHS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCTMHCHMS);

® TEOpPUU U 3aKOHBI (TEOPHs CTPOCHUS OPTraHUYECKUX
BelecTB A.M. bByTiepoBa, 3aK0H COXpaHEHHUsI MAacChl BEIIECTB);

® 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMUU;

® MUPOBO33PEHYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
IMOHUMaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHMUYECKHUX SIBJICHUM,
(akTonoruueckrue CBeJECHUS O CBOWCTBAX, COCTAaBE, MOIYUYCHUH U
0€30MMacHOM HCIIOIb30BAHUH BAKHEHIIINX OPTaHUYECKUX BEIECTB
B OBITY U IPAKTHUECKOH JEATEIbHOCTH YEJIOBEKa;

®opMbI KOHTPOJIIS
3HAHWI:
1. MluauBuayabHbIN
2.I'pynnoBoit
3.KoMOuHMpOBaHHBIIH
4.CaMOKOHTPOJIb

MeTo/1bl KOHTPOJIS:
1.IlucbmeHHbII
2.IIpakTnyecknii
3.Habmtonenue u oneHka
MPAKTUYECKUX ICUCTBUN
4.1loypouHslit Oan
(oulenmBaeTcs
NEATEIbHOCTD CTYACHTOB
Ha BCEX JTalax 3aHATHS
U BBIBOJUTCS HUTOrOBas
OIICHKA).
5.TecToBBI1 KOHTPOJIb C
MIPUMEHEHUEM
UH(GOPMAIIMOHHBIX
TEXHOJIOTH.

YMmeTh:

° BBISABJISAATH

YCTaHaBINBATh

HUX B3aWMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATUSA IPU
ONMCAaHUM COCTaBa, CTPOCHHUS W TMPEBPALICHUNA OPraHUYECKHUX
COCIUHECHUI;

o HCIIOJIB30BATh XUMUUYCCKYIO CUMBOJIMKY JJIA COCTaBJICHUA
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(dbopMyJ1 OpPraHMYECKHUX BEIIECTB M YPAaBHEHUH XHUMHYECKHX

XapaKTepHbIE MIPU3HAKHU MTOHATHH,

peaKkuuii, M3roTaBJIMBaTh MOJACIM MOJEKYJ OpPraHUuYeCKUuX MeTtob1 KOHTPOIIS:
BCIIIECTB JUISt WJUTIOCTPALIIHI ux XUMHUYECKOTO u
MPOCTPAHCTBEHHOTO CTPOECHUS; 1.YcrabIi
e YCTaHAaBIWBATh MIPUHAIEKHOCTH N3yYEHHBIX 2 IIucbMeHHBIN
OpraHMYECKHX (XUMUYECKHIl TUKTAHT)
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OIPEHEIEHHOMY 3.1loypouHsrii Oan
KJIACCY/TPYIINIe  COCNUHEHMH  (YTJI€BOAOPOIBI, KHCIOPOI | (otleHMBaeTCs

@®OopMBI KOHTPOJIA
YMCHMMN:

1. MlnauBuayanbHbIi
2.KoMOMHUPOBaHHBIH
3.CaMOKOHTpOJIb

4. OpoHTANBHBIN




a30TcoJepKaIIne COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHMS), JaBaTh MM Ha3BaHUS IO CHUCTEMaTHYeCKOH
Homenkiarype (IUPAC), a Takxke mNpUBOIUTH TPUBUAIBHBIE
Ha3BaHMSI OTJEJIbHBIX OPraHUYECKUX BEIECTB (ITHIICH, IPOIMUIIEH,
aleTW/IeH, JTUJICHIJIMKONb, TIUIEpUH, (EeHON, (GopMalbaeru/,
aneTanbAeTul, MypaBbUHAs KHUCJIOTA, YKCYCHas  KHCIOTAa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIFOK03a, PPYKTO3a,
Kpaxmall, [eJUTI0I03a, TJIUIUH);

e OMNpEJENATh BUIbl XUMUUYECKON CBS3U B OPTaHUYECKUX
COeIMHEHUX (OIMHAPHBIE U KPATHBIE);

® NPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUUECKUX
BerectB A.M. ByTiepoBa A 0ObsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTAaBA M CTPOCHMS; 3aKOH COXPAHEHHS MAacCChl
BEILIECTB;

e XapaKTepu30BaTh COCTaB, CTPOCHHE, (hU3HUECKUE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENICH pPA3THUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJICH,
anetuneH, Oyraauen-1,3, metunOyraguen-1,3, GeH30/, MeTaHOI,
STAHOJI, ATWJIEHTJIMKOIb, TJHIEPUH, (EHON, aleTanbAeru/l,
MypaBbMHAsi M YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxma,
LEeJUII0NI03a,  AMUHOYKCYCHasi ~ KHCJIOTa),  WJUIFOCTPUPOBATH
TE€HETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUA C HCIOIh30BAaHUEM
CTPYKTYPHBIX (HhOpMYIT;

e XapaKTepu30BaTh UCTOUYHUKH YTJIEBOJIOPOTHOTO CHIPbHS
(HedTh, MPUPOAHBINA Ta3, yrojib), CIOCOOBI WX MepepaboOTKH U
MPAKTUYECKOE PUMEHEHHUE TIPOTYKTOB MepepadboTKy;

® TIPOBOJUTH BBIYHUCICHHUS [10 XMMUYECKUM YPaBHEHUSIM
(maccbl, 00bEMa, KOMMYECTBA UCXOJHOTO BEIIECTBA MM MPOIYKTa
peaKnuu MO HM3BECTHBIM Macce, 00bEéMY, KOJIMYECTBY OJHOTO W3
UCXOHBIX BEIECTB WM MPOAYKTOB PEAKIIIH);

e BIAJETh CHUCTEMOHW 3HAHMWII 00 OCHOBHBIX METOIax

Hay4HOT0
MO3HAHMS, MCIOJIb3YeMbIX B XHMHHM NpPHU H3YYCHUH BELIECTB U
XUMHUYECKUX SIBJICHUM (HaOitoeHue, U3MEepeHue, IKCIEPUMEHT,
MOJICJIMPOBAHNUE), UCTIOIB30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS
JUISL TIPUHATHS PEIIEHUM B KOHKPETHBIX JKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEILIECTBAMH U MX IPUMEHEHUEM;

e cOOMIOATh MpaBUJIa MOJIH30BAHUS XUMUYECKON MOCYAO0N U
1ab0opaToOpHBIM 000PYyZOBaHHEM, a TaKXkKe MpaBHiia OOpalIeHUs C
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBIOTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB;

e TUIAHUPOBATH U BHITIOJHATH XUMUUECKHUI SKCIIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKHUX  BEIIECTB IpU  HarpeBaHuw,
MOJIyYEHUE STUJIEHA U HM3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuuMu OpraHMYeCKHUX BEIIeCTB, JeHAaTypauus OelKoB Mpu
HarpeBaHWH, I[BETHBIC pEAKIUU OEIKOB) B COOTBETCTBUU C
MpaBUJaMd  TEXHUKH OE€30MAaCHOCTH TMpU  OOpalleHuH ¢
BEIIECTBAMH M JIaOOpPAaTOPHBIM O000OpPYIOBaHUEM, MPEIACTABIATH
pe3ynbTaThl XMMHYECKOTO DJKCIIepUMEHTa B QopMme 3amnucu
YpaBHEHUU COOTBETCTBYIOIIMX peakuii u  ¢GopMyIupoBaTh

JeSITeIbHOCTh CTYJICHTOB
Ha BCEX JdTamax 3aHATHs
U BBIBOJUTCS HTOTOBas
OIICHKA).

4.TecToBBIli KOHTPOJb C
MIPUMEHEHHUEM
UHGOPMAITMOHHBIX
TEXHOJIOTH.




BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

e KPUTUYECKHU aHAJTU3UPOBATH XMMHUECKYIO HH(OPMALIHUIO,
NONy4yaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEelCcTBa MaccOBOM
uHpopmanuu, IHTepHET U qpyrux);

e COOMIOATh MPaBUJIa SKOJOTHYECKH 11eJIeCO00pa3HOTO
MOBEACHUS B OBITY H TPYIJOBOW JACSITENBHOCTH B  IENSIX
COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAOIIEH TPUPOIHOU CPEBI,
OCO3HaBaTh OMNACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OnpefeNéHHBIX  OPraHMYEeCKUX  BEIIECTB, IIOHMMas CMBICT
nokazatenss [IJIK (mpemenbHO 1omycTHMMOM —KOHLIEHTpaluu),
MOSICHATHL ~ HAa  NpUMEpax  CHocoObl  yMEHbIIEHUS U
NpEeAOTBpPAILLEHU HUX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BEeKa;

e i 00YYaIOLIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBBS: YMEHUE TMPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJ1aX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

e IS CIENBIX U CIA00BHIAIINX O0YyJAIOIINXCS: YMEHHE
WCIIONB30BaTh pelbeHO TOYeHHYI0 cucTteMy oOo3HaueHuil JI.
Bpaiinst myist 3anvcu XUMHUYEeCKHX (OpMYIL.

Pe3yabTarsl 0ocBoeHus1 Kypca «OQ01masi 1 HeOpraHuyecKasi XUMHsD OTPAKAIOT:

3HaTh:

e chOpPMHPOBAHHOCTH MPEACTABICHUN O XUMUIECKOM
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KApTUHBI MHpa, PpOJIH
XUMUW B TIO3HAHWUU SIBJICHUN TIPUPOABI, B (HOPMUPOBAHUH
MBIIIJICHUSI M KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS TPAKTUICCKUX 3a7a9 1
9KOJIOTHYECKA 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
NPUPOAHOM CpeJie;

® BJAJICHHE CUCTEMOW XMMUYECKHUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJIAralolye MOHATUS (XMMHUYECKUN DJIEMEHT,
aToM, M30TOI, S-, p-, d- 3JEKTPOHHBIE OpOMTAIU aTOMOB, HOH,

MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCT,
JIEKTPOOTPHILIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(xoBaJIeHTHaH, WOHHa4, MeTajIn4ecKasi, BOJIOpPOJIHAs),

KpUCTAJUITMUECKas PEIIETKa, TUIIBI XUMUUYECKUX PEaKIUuid, pacTBOD,
BJIEKTPOJIUTHI, HEANEKTPOIUTHI, JJIEKTPOJUTHUECKAS] JUCCOLUALIHS,
OKHCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKOW pEaAKIIUH,
XUMHUYECKOE PAaBHOBECHE);
® TCOPHUU U 3aKOHBI (TCOPHS INEKTPOIUTHIECKON

auccoumranuu, nepuoguyeckui 3akoH /.M. MenneneeBa, 3akoH
COXpAHEHUs MaCChl BEUIECTB, 3aKOH COXPAHEHHUsSI U MPEBpaIICHUS
SHEPTruM TMPU  XUMHUYECKHX  pPEaKIHsiXx), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3BIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHUA,
JeXaluye B OCHOBE IOHMMAaHUs INPUYUHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBICHHH, ()aKTOJOTUUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOMYYeHUH U OE30MMacCHOM HCIIOJIb30BAHUM Ba)KHEHIIINX
HEOPTraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOUN NEATETHHOCTH
YeJI0BeKa;

@OpMBI KOHTPOJIS
3HAHMIL:
1.MuauBuayanbHbIN
2.I'pynmoBoii
3.KoMOuHMpOBaHHBIH
4.CaMOKOHTpPOJIb

MeTob1 KOHTPOJIS:
1.ITnceMeHHBIN
2 IlpakTuyeckuii
3.Ha0OimoneHue u omeHka
MPAKTUYECKUX NEUCTBUN
4.1loypouHbIit 0an
(oleHMBaeTCs
NEeSTeTbHOCTh CTYICHTOB
Ha BCEX JTamax 3aHATHS
M BBIBOJUTCS HWTOrOBas
OIICHKA).
5.TecToBBI1 KOHTPONIb €
MIPUMEHEHUEM
WH(POPMAIMOHHBIX
TEXHOJIOTHH.

YMerTh:
e copMHPOBAHHOCTH YMEHUH BBISBISITh XapaKTepHBIE

@OpMBI KOHTPOJIA
YMEHUU:




NpU3HAKW  TOHATHI,  YCTaHaBIMBaTb  MX  B3aWMOCBS3b,
WCIIONb30BAaTh  COOTBETCTBYIOLME IOHATUS IPU  ONHCAHUH
HEOpPraHMUYECKUX BEIIECTB U MX IPEBPALICHMI;

e c(opMHPOBAHHOCTh YMEHUI UCIIOJIB30BaTh XUMUYECKYIO
CUMBOIIUKY JUIS COCTaBJIC€HUA (OpPMYT BEIIECTB M YpaBHEHHI
XUMHUYECKUX  PEaKIHi, CHCTeMaTHYECKyl0  HOMEHKJIATypy
(IUPAC) u TpuBuaNbHbIE HAa3BaHUs OTIEIbHBIX HEOPTaHMUYECKUX
BeulecTB (yrapHblil ra3, yrJeKUCIbId ra3, aMMHaK, TaméHas
U3BECTb, HeTaléHast U3BECTh, MUTHEBAs COJA, TUPUT U IPYTHE);

e chOpMHPOBAHHOCTh YMEHHUH ONpEAETSATh BaJCHTHOCTh U
CTENEHb OKHUCJIEHUS XHMHYECKHX DJJIEMEHTOB B COEJIMHEHMSX
pPa3IMYHOTO COCTaBa, BHMJ XMMHMYECKON CBsI3U (KOBaJIEHTHas,
WOHHAs, MeTaJUIMYecKas, BOJOpPOJHAs) B COEIUHEHHSX, THUII
KPUCTAJIJIMYECKON pEHmETKH KOHKPETHOIO BellecTBa (aTOMHas,
MOJIEKYJISIpHAs, HMOHHAs, MeTa/In4yeckas), XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHUUYECKUX COEANHEHUN;

e chopMHPOBAHHOCTH yMEHUI yCTaHaBIMBAaTh

MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTAaBy K OINpeAeNéHHOMY
KJIacCy/Tpymnme coeluHeHUl (MpOCThle BElIeCTBA — METaUIbl U
HEMETaJUIbl, OKCHJBI, OCHOBAaHHUS, KHCJIOTBHI, aM(pOTEpHbIC
THJIPOKCHIBI, COJIN);

¢ c(hOpPMHUPOBAHHOCTb YMEHHUH PacKpbIBATh CMBICI
nepuoauyeckoro 3akona J[.M. MenneneeBa u JE€MOHCTPUPOBATH
€ro CUCTEMAaTU3UPYIOLIYI0, OOBSICHUTENBHYIO H IIPOTHOCTHYECKYIO
byHKIHY;

e chopMHPOBAHHOCTH YMEHUN XapaKTEPU30BATh
JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX D3JeMEeHTOB 14
nepuoioB Ilepuonnueckoid CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
JI.V1. MenpeneeBa, UCHOIb3ysl HMOHATUSA «S-, P-, d-3IEKTPOHHbBIE
opouTanm, «IHEpPreTUYeCcKue YPOBHM, O0O0BSCHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U
UX COeAMHEHWH 1o nepuoaaM u rpynnam [lepuoanueckoit
CUCTEMBI XUMHUYecKuX 35iemeHToB .M. MeHeneena;

e chOpMHPOBAHHOCTH YMEHHI XapaKTepu30BaTh
(omMcHIBATH)

o0mpe XWMHUYECKHE CBOWCTBA HEOPraHWYECKHX  BEIECTB

Pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHHE

TEHETHYECKOM CBSI3M MEXIy HEOPraHMYECKHMMH BELIECTBAMU C
MIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHIA;

¢ c(hOpPMHUPOBAHHOCTD YMEHUS KIACCUPHUIIUPOBATH
XMMHUYECKHE pEeaKkIUy 110 pPAa3IUYHBIM IpHU3HAKaM (YUCIy W
COCTaBy pEarrpyromIux BEHIECTB, TEIUIOBOMY 3(PQEKTy peakuuw,
W3MEHEHHIO CTETEHEeH OKHUCICHUS DIEMEHTOB, OOpaTUMOCTH
peakuuy, y4acTHIO KaTajln3aTropa);

e c(opMUPOBAHHOCTH YMEHHUH COCTABIIATH YPAaBHEHUS
peaxIyii pa3NuYHbIX TUIOB, MOJHBIE U COKPAUIEHHbBIE YpaBHEHUS
peaknuii HOHHOTO OOMEHA, YUHTHIBasl yCIOBUS, IPU KOTOPBIX 3TH
peaxIy UAyT 10 KOHIIA;

¢ c(hOpPMHPOBAHHOCTH YMEHHUH MTPOBOIUTH PEAKIIHH,
HOATBEPKIAIOIINE Ka4eCTBEHHBIN COCTaB Pa3IUYHBIX

1.AnquBuay alIbHBII
2.KomOuHupoBaHHbII
3.CaMOKOHTPOJIb
4.®poHTaNBHBIN

MeTo1bl KOHTPOJIS:

1.YcTubiit
2.IlucbMeHHbIN
(XMMHUYECKHUH TUKTAHT)
3.IloypouHsrit oan
(omieHuBaeTCSA
JesITeNIbHOCTh CTYJICHTOB
Ha BCEX ATamax 3aHATUS
U BBIBOJUTCS HMTOrOBas
OLICHKA).

4. TecToBbIi KOHTPOJb C
MIPUMEHEHUEM
nH(GOPMaLIMOHHBIX
TEXHOJIOTH.




HEOpPraHMUYECKUX BELIECTB, PaCllO3HABAThH ONBITHBIM IIyTEM HOHOB,
NPUCYTCTBYIOIIME B  BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

e c(opMHPOBAHHOCTH YMEHUN PaCKPHIBATh CYIITHOCTh
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMid  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKui;

e chOpPMHPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCHMOCTD
CKOPOCTHM XHMMHYECKOH pEaKIUU OT Pa3IuyuHBIX (HaKTOPOB;
XapakTep CMELIEHUsI XUMHYECKOTr0 PaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [larense);

e chopMHpPOBAHHOCTH yMeHUI XapaKkTepu30BaTh

XUMUYECKUE
MIPOLIECCHI, JIeXkKAIIUe B OCHOBE IPOMBIIICHHOTO MOJyYEHUs
CEpHON KHCIOTBI, aMMHakKa, a TaKke C(HOPMUPOBAHHOCTh
MpeCTaBIeHU 00 OOMIMX HAYYHBIX MPUHIIAIIAX U YKOJIOTHUECKUX
npobiieMax XUMHUYECKOTO MTPOU3BOJICTBA;

e c(hOpMHUPOBAHHOCTb YMEHUI MPOBOANUTH BHIYUCICHHUS
C WCIIOJIb30BaHWEM MOHATHS «MaccoBas JOJis1 BeEllecTBa B
pacTBope», OOBEMHBIX OTHOIIEHWH Ta30B TMPH XUMHUYECKUX
peakuusx, Macchl BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYEeCTBY BEIIeCTBAa, Macce WM O00BEMY OIHOTO U3
Y4acTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3ddexTa peakuuu
Ha OCHOBE 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IPEBPALICHUS U
COXpaHEHUs SHEPIHH;

e chopMHpPOBAaHHOCTH YMEHUN COOMIOAATH MTPaBUIIa
MOJIb30BAHUA  XHMHUYECKOM  mocylaod u  J1abopaTOpHBIM
o0opysoBaHHEM, a Tak)Ke MpaBuUia OOpalleHHs] ¢ BEUIECTBAMH B
COOTBETCTBUH C MHCTPYKUHUSMH IO BBITIOJHEHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OTBITOB;

¢ chopMHPOBAHHOCTH YMEHUN TUIAHUPOBATH U BHITIOTHSITH
XUMHUYECKUM SKCIIEPUMEHT (pa3jioXeHHe MEePOKCHAa BOAOpoJa B
MPUCYTCTBUU KaTaJW3aTopa, ONPEACIEHUE Cpeabl pPAcTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO HWHAMKATOPA, BIUSHUE
pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XHMMHUYECKOH peaKiuu,
peakuMyu MOHHOTO OOMEHa, KaueCTBEHHbIE peaKlMH Ha Ccyibdar-,
KapOOHAT- M XJOPUA-aHUOHBI, Ha KATHOH aMMOHHs, pEIICHUE
SKCHEPUMEHTAIIBHBIX ~ 3a7ad 1o TemMaMm  «Mertamisl» U
«Hemeramne») B COOTBETCTBUH C TMpaBWIaAMH TEXHUKU
0€30MacHOCTH TPHU OOpAIEHWH C BEIIECTBAMH M JIA0OPAaTOPHBIM
00OpyIOBaHUEM, TPEACTABIATH  PE3yJIbTaThl  XUMHYECKOTO
JKCIIeprUMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peaxiuii ¥ GOpMyJIHPOBaThH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e c(opMHPOBAHHOCTh YMEHUI KPUTHUUECKH aHATU3UPOBAThH
XUMHUYECKYI0 HH(POPMAIIUIO, TTOTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYyHUKaluu, IHTepHET U APYyTHX);

e chOpMHPOBAHHOCTh YMEHUH COOIOIATh TTpaBUiIa
IKOJIOTHYECKH I1eJIeCO00Pa3HOrO TOBEICHUsS B OBITY M TPYIOBOMH
JEATEIPHOCTH B LEISIX COXPAHEHHWs CBOErO 3/I0pOBbS U
OKpYXarollleil IPUPOJHOW  Cpedbl, OCO3HAaBAThb ONACHOCTH
BO3JICHCTBHSI HAa JKUBBIE OPraHW3Mbl ONPENEIEHHBIX BEILECTB,
noHuMas cmbica  nokazarens [1/IK, mosicHATh Ha mnpumepax




CHOoCcOOBl  yMEHBIIIEHUST W MPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICICTBHS Ha OpraHU3M YeJIOBEKa;

e I O0YYAIONINXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3I0POBBS: YMEHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJaX MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUN;

® IS CIENBIX ¥ CTA00BUISMIINX O0YUYAIOIIUXCS: YMEHHE
WCIIONB30BaTh peNbeHO TOYEHYHYIO CHCTEMY OOO3HAYCHHI
JI. Bpaiins nis 3anucu XuMU9ecKux (Gopmyot.

4. YcnoBus peanusanuy yueOHOro npeamera

4.1. VYueOHo-MeTOAMUYECKOE M HH(POpPMAIIMOHHOE oOecreueHne peann3alud y4eOHOro
npeaMera

ObopynoBanre ydeOHOro kabuHeTa (HATJISIIHBIC MOCOOMs): HAOOPHI IIAapOCTEPIKHEBBIX
MOJIeNIell MOJIEKYJ, MOJENN KPUCTAJUIMYECKUX PEIHIETOK, KOJUICKUIUU MPOCTBIX U CIOKHBIX
BEIIECTB W/MIM KOJUIEKIUH IOJUMEPOB; KOJUICKIUS TOPHBIX MOPOJ U MHHEPAOB, 00pa3Ilbl
MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydykoB, He(Tb, yroijb, Tabiuua
Menneneesa, yueOHble puabMbl, IU(pPOBbIE 00pa30BaTENbHBIE PECYPCHI.

Ob6opynoBanue JiabopaTopu U pabodyux MecT JabopaTopuH: MEH3YpPKH, MHUIIETKH-
KaIleJIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JyIbl, IPEIMETHbIE W MOKPOBHBIE CTEKJIA, IUIAHIIETHI
JUIA KalelbHBIX peakuuid, (uiIbTpoBaibHAasg Oymara, NMPOMBIBAJIKH, CTEKJISHHbIE NPOOUPKH,
pE3WHOBBIC TPOOKU, (OHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INTATUBBI IS
MPOOUPOK; MEPHBIE LIHJIUHAPHI, BODOHKH CTEKJISHHbIC, BOPOHKHU JIEUTEIbHbIC IUIMHAPUIECKIE
(50-100 mi), cTynku ¢ mecTukoM, (GpaphopoBble YAIIKH, MUHIETHI, GUIBTPHI OyMakHbIE, BaTa,
Mapiis, 4YacoBble CTEKJA, 3JEKTPOIUIMTKH, JaOOpaTOpHbIE INTATUBBI, CIUPTOBBIE TOPEJKH,
CIIMYKH, TPUOOP JUIA MOJTyYeHUs Ta30B (MM mpoOupKa ¢ ra300TBOJHOU TPYOKOH), NepiKaTesu
U1 IPOOUPOK, CKIISTHKU JUIS XPAHEHUs PEaKTHUBOB, pa3JaTOYHbIE JOTKU; XUMUUYECKHE CTAKaHbI
(50, 100 1 200 mu1); mnaTeny; MUHLUETHL; TUTEJIbHBIE MBI, CEKYHOMEPHI (TailMepbl), MEPHbBIE
npobupku (Ha 10-20 mu) m meprble koaObl (25, 50, 100 m 200 mur), BoasHas OaHs (WM
TEPMOCTAT), CTEKIISTHHBIC MAaJOYKHU; KOHWYECKHEe KoiObl ansi tutpoBanus (50 m 100 wmu);
WHAUKATOpPHBbIE TIOJOCKU 1Js omnpedeneHuss pH u crangapTHas WHIUMKATOpHAs IIKaja,
YHUBEpPCAIbHBIA HHAMKATOP; uneTku Ha 1, 10, 50 mut (wim go3aropsl Ha 1, 5 u 10 M), GropeTku
JUTsl TATPOBaHMS, MeIUIMHCKUE mIpuIilel HA 100—150 M1, mabopaTopHbIe W/WIH aHATUTHYECKUE
Bechl, pH-MeTpsl, cynmibHbIH mkad, u ap. 1abopaTopHoe 000pya0BaHUE.

4.1.1. OcHoBHas nHUTEpaTYypa:

1. bpeitkoBa, A. JI. O0mass u Heopranudeckas xumus: npaktukym s CIIO / A. ]I
BpritkoBa. — CapatoB: [IpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. —
Texct: anexrponnsii // Lludposoit o6pazoBarensHblii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/92126.html (nata oGpamenus: 29.01.2024). — Pexum nocryma:
115t aBTopusup. [lonb3oBareneit

2. Tabpuensn, O.C. Xumusa. 11 xmacc. Yuebuuk: VYuebnuk / O.C. T'abpuensn, W.I.
Octpoymos, C.A. CnagkoB — Mocksa: [Ipocsemenue, 2024. — 128 c.

3. UBuaros, A. JI. Xumus Boabl 1 MukpoOuosnorus: yueonuk / A.JI. suatos, B.W. Maros.
- MockBa: UH®PA-M, 2019- 218c.— (Cpennee mpodeccroHaabHOE o6pa30BaHHe) - ISBN
978-5-16-006616-5. - Texker: AJIEKTPOHHBIN. URL:
https://znanium.com/catalog/product/1013519 (mata oOpareHus: 02.09.2022). —  Pexum
JOCTYyTIA: 110 TOAIUCKE.

4. TynukuH, E. 1. Xumusa. B 2 4. Yacte 2. Opranuveckas XUMHs: YIYCOHHK JJIsI CPEIHETO
npodeccuonanbHoro obpazosanusi/ E. W. Tynukun. — 2-e u3g., ucnop. u gom. — Mocksa:



W3parensctBo KOpaiirt, 2023. — 197 c.
5. Pymsutuc, I'.E. Xumus. bazoserit ypoers. Yueonuk mist CI1O: Yuebnuk / I'.E. Pymsutuc,
@.I". Penbaman — Mocksa: [Ipocsenienue, 2024. — 336 c.

4.1.2. lonoJHUTENbHAS TUTEpATYpa:

1. Tabpuensn O.C. HactonbHas kuHura yuumrens xumuu: 10 kmacc / O.C. T'aGpuensH,
N.I". Octpoymos — M., 2004.

2. Tabpuensn O.C. HactonbHas kaura yuutens xumuu: 11 kmace: B 2 4. / O.C. I'abpuensH,
I''.T. JIeicoBa, A.I'. Beenenckas — M., 2004.

3. Tabpuensa O.C. Xumus. 11 xnacc: Yue6. s o6meoOpa3oBaTeNbHBIX yUpexACHUM/
O.C. TI'abpuensu, ®.H.Mackaes, C.IO.ITonomapes, B.N.Tepenun; [lox pen. B.1.Tepenuna. —
M.: Ipoda, 2004

4. SJL Tompadap6, 0. B. XomakoB «COOpHUK 3aja4 U YIPOKHEHHH TO XUMHUU IS
cpenneit mkoab», M.: «IIpocsemienuey, 1980. - 190c, ui.

5. Bustopckuii B.f. Jlunaktuueckuit Marepuan IO OpPraHMYECKON XUMHH. YuyeOHOe
nocobue st cpean. [ITY. — M.: Beicur.k.,1987.

6. T'apa H.H. KonTtponbusie u npoBepounsie pabotsl o xumun 10 — 11 kmacc.- M.: lpoda,
2001.

7. Eropo A.C., llankas K.II., MBanuenko H.M. Xwumusa. Ilocobue-penerutop st
nocrynatoumx B BY3s1.-Poct v//1.: ®enukc, 2001.

8.  Manpiukuna B. 3anumarensnast xumus. — C/116.: Tpuron, 1998.

9. Casunkuna E.B., JlormnoBa I'Il. Xumusa. Ilonssiii mkonsHbll Kypc.- M.: ACT-
npecc,2000.

10. @.TI. ®enbaman, I'.E. Pyasutuc «Xumus - 10», M: «lIpocsemenuner», 1999. -176¢, un.

11. @.I. ®enpaman, I'.E. Pymsutuc «Xumus - 11», M.: «IIpocsemenue», 1999. -160c, u.

12. ®. I'. ®enpaman, I'.E. Pymsutuc «O6mas xumus», M.: «IIpocBemenuey, 1998. -176c,
WL

13. Xomuenko M.I'. COOpHMK 3a7au M YIpaKHEHUH 10 XMMHUHU JUIS CpeAHEH MIKOJbL- M.:
OO0 «Hosas BommHA», 1999.

14. JI. A. IiBetkoB «Opranndeckas xuMus», M.: «IIpocsemenuey, 1988. - 240c,

15. Dunukmoneandeckuit cioBapp oHOro xuMuka., Coct. B.A.Kpurnman, B.B.Ctanio.- M.:
Ilemaroruka, 1982.

16. DOnanmknonenus mia geter. Xumus.- M.: Apanra +, 2001.

HNuTepHeT-pecypcbl:

1. http://www.openclass.ru/node/112802 - YrieBoaopoabt

2. http://www.openclass.ru/node/147910 - Ilepuoauueckuii 3aKOH ¥ TEPHOTUUCCKAS
cucTema

3. http://www.openclass.ru/node/169042 - Ctpoenue aTroma

4.  http://www.openclass.ru/node/175894 - xapakTepucTHKa X1UM. 3JIEMEHTOB 1 TpyIIIbI

5. http://www.openclass.ru/node/176415 - yrneBossr

6. http://www.openclass.ru/node/176427 - Pons XUMUHU B KU3HU YETIOBEKA

7. http://www.openclass.ru/node/179299 - AnkaHsl - Ha3BaHUS BEUIECTB

8. http://www.openclass.ru/node/187262 - xxene30

9.  http://www.openclass.ru/node/204810 - Buasl XuMu4ueckoi CBSI3U

10. http://www.openclass.ru/node/208317 - TIlpe3eHTanuss O JKH3HU U JACSITEILHOCTU
A.M.bytnepoBa

11. http://www.openclass.ru/node/208770 - BukTtopuna «Kucnopoaconepxarue
COCIUHEHUSY

12. http://www.openclass.ru/node/209167 - ArietatHoe BOJIOKHO
13. http://www.openclass.ru/node/213972 - IlpenenbHble 1 HeNpeneabHbIE YTIEBOJOPOIbI



14. http://www.openclass.ru/node/45054 - IIpe3entarus «OBP»

15. http://www.openclass.ru/node/54561 - UcTopust neproanyueckoil cucTeMsl

16. http://www.openclass.ru/node/55285 - TecToBble 3a1aHus IO TeMe « XUMUYECKas CBS3b.
Kpucramimdeckue peneTkny

17. http://www.openclass.ru/node/85611 - kayuyk

18. http://www.openclass.ru/node/96704 - mpupoaHbIe UCTOYHUKHU yTIEBOIOPOI0B

4.1.3. CoBpemMeHHbIe TpodeccuoHanbHble 0a3bl JaHHBIX M HWH(GOPMAlMOHHBIE CIIPAaBOYHBIC
CHCTEMBI:

3nanuym - hitps://new.znanium.com/
Jlanw - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/
Elibrary - https://www.elibrary.ru/
Hayuonanvnas snekmponnas oubnuomexa (HOb) - https://rusneb.ru/
Mevsicsyzosckas snekmponuas oudbruomexa (MIB) - https://icdlib.nspu.ru/
"UBUC" (B/] nepuoouueckux uzoarnuti) - https://dlib.eastview.com/browse
Onexmpounnas bubnuomexa Tiomey - https://library.utmn.ru/
Obpa3zosamenvHas niamgopma 0ns yHugepcumemos u Koaieoxcel - hitps://urait.ru

VNS RN

4.2. JIumieH3MOHHOE U CBOOOJIHO PACcTIPOCTPaHIEMOE IPOrPaMMHOE OOecTiedeHUE, B TOM YHCIIC
OTEUECTBEHHOI'0 MPOU3BO/ICTBA
LibreOffice, mnatdopmer: Anaexc. Meccenmkep, Annexc.Tenemocr.

4.3. MarepualibHO-TEXHHUECKOe 00ecieueHne peaan3anuy yueOHOoro npeamera:

MynbpTuMeauiiHas ydeOHas ayJuTOpusi JUIsl NMPOBEACHUS 3aHATUN JICKIMOHHOTO THIIA
OCHAIlleHa CJEeAYIOUIMMH TEXHUYECKUMHU CpPEICTBAaMU O0ydeHHs U o0OpyAOBaHHEM: yuyeOHas
Mebenb, JOCKa ayIuTOpHAsA, MyJbTUMEINIHOE MPOESKIIMOHHOE M aKyCTHYECKoe 000pyI0oBaHuUE,
MIEPCOHAJIBHBIN KOMITBIOTED.

MynbpTuMeauiiHas yuyeOHas ayAuTOpHs JJIs MPOBEACHUS 3aHATUH J1a00paTOPHOTO THIA
OCHaIl[eHa CJEeAYIOUIMMH TEXHUYECKHMHU CpPEICTBAMU O0ydeHHs U 00OpyAOBaHHEM: y4yeOHas
Mebenb, ToCKa ayIuTOpHAsA, MyJIbTUMEIUIHOE MPOESKIIMOHHOE M aKyCTHYECKoe 000pyI0BaHuUE,
MIEPCOHAJIBHBIN KOMITBIOTED.

VYuebHas ayAuTOpUsl A TPOBENEHUS 3aHATHH JaObOpaTOPHOrO THIMA OCHAICHA
CIIEYIOIMMU TEXHUYECKUMU CPECTBAaMU 00yueHusl U 000pyioBaHUEM: yueOHas Mebelb, JocKa
ayJIMTOpHasl.



[Tpunoxenue Ne 1 k paboueii mporpamme
y4eOHOTo npenMeTa « XUMHUs»

OIEHOYHBIE MATEPHAJIBI 10 YYEBHOMY IIPEIMETY
XUMUA
OTKphITasdg YacTh

1. Cucrema oueHNBaHUsA

IIpu oueHke yueOHBIX JOCTMIKEHUH, ydalluxcs NPUMEHSETCS KpUTepHalibHas CUCTeMa
OLIEHHMBAHUSA 10 NATHOAITILHON 1IKaie (0TMeTKa «1» He cTaBUTCS):

1. Kpumepuu oyenxu ycmuozco omeema:

OTMeTKa «5» CTaBUTCS, €CIIHU:

e  OTBET IIOJIHBIM U NIPABUIbHBIA HA OCHOBAaHUYU U3YYEHHBIX TEOPUN;

e  MaTepual U3JI0KEH B JJOTMYECKON MOCIIEI0BaTEIbHOCTH, TUTEPATYPHBIM S3BIKOM;

®  OTBET CaMOCTOSITEIIBHBII.

OtMeTKa «4» CTaBUTCS, €CIIU;

e  OTBET IIOJIHBIM U NIPABWIbHBIA Ha CHOBAHWH N3YUYEHHBIX TEOPHIL;

e MaTepual U3JO0KEH B ONPEACICHHOW JIOTMYECKON IOCIENOBATEIbHOCTH, MPH 3TOM
JOIYIIEHbI JIBE-TPU HECYLIECTBEHHbIE OUIMOKHU, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtMeTKa «3» CTaBUTCS, €CIIU:

®  OTBET MOJHBIN, HO NIPH 3TOM JIOMYIIECHA CYIIECTBEHHAs OINOKa;

®  OTBET HEIOJHbBIN, HCCBS3HBIIA.

OTMeTKa «2» CTaBUTCS, €CIIU:

® IIpH OTBEeTE OOHAPY>KEHO HETIOHMMAaHUE YUalUMCs COJIepkKaHusl yueOHOro MaTepHana;

®  JIONYLIEHBbl CYIIECTBEHHbIC OLIMOKH, KOTOpBIE YYAILUICS HE MOMET HCIpPABUTH MpU
HABOJSIIUX BOIIPOCAX YUUTEIIS;

®  IIpU OTCYTCTBUM OTBETA.

2. Oyenka 5KCnepuMeHmanrbHblX YMEHUl:

OneHka CTaBUTCS Ha OCHOBAaHUM HAOMIONEHHUS 3a Yy4YallUMHCS B XOJE BBINOJIHEHUSA
MPAaKTUYECKON pabOTHl M MUCBMEHHOT'O OTYETa 32 PaboTYy.
OTMeTKa «5» CTaBUTCS, ECIIHU:

e paboTa BBHINOJHEHA MOJHOCTBIO U 0€3 OMMOOK, CAETaHbl MpaBUIbHBIE HAOIIONCHUS H
BBIBO/JIbI;

®  OSKCIIEPUMEHT OCYIIECTBIICH IO IUIaHy C Y4eTOM TpeOOBaHMN TEXHUKU OE30MacCHOCTH U
npaBuiI paboThI ¢ BEIIECTBAMH U 000PYI0BaHUEM;

®  NPOSBICHBI OPraHU3ALMOHHO - TPYIOBBIE YMEHMSI, IOAIEP>KUBAOTCS] YACTOTA U MOPAIOK
Ha paboyeM MecTe, SKOHOMHO UCIOJIb3YIOTCS PEaKTUBBI.

OtMeTKa «4» CTaBUTCS, €CIIU:

e paboTa BBHINOJHEHA MPABUIIBHO, CACTaHbl MPAaBUIIbHBIC HAOMIOACHUS U BBIBOJBI, HO NPH

9TOM DKCIIEPUMEHT IIPOBEJEH HE MOJIHOCTHIO;



e  JIONYIIEHBI HECYIIECTBEHHBIC OMIMOKU B pabOTe ¢ BEIIECTBAMU U 000PYI0BaHUEM.
OTMeTKa «3» CTaBUTCS, €CIIU:

e  paboTa BHINIOJHEHA MPABUIIHLHO HE MEHEE, YeM HAITOJIOBHHY;

e  JIOMyIIeHa CYIIECTBEHHAs OIIMOKa B X0/ IKCIIEPUMEHTA, B 00BACHEHUH, B O)OPMIICHUN
paboTel, B COOJIIOJICHUU TIPAaBHJ TEXHUKH OE30MacHOCTH MpPH pabdoTe ¢ BeHmECTBAMH U
000pyI0BaHUEM, KOTOPAsI UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIS.

OTMeTKa «2» CTaBUTCS, €CIIU:

e  JomyIIeHHI ABe (M OoJiee) CyeCTBEHHBIC OIMOKH B XO/€ DKCIIEPUMEHTA, B OOBSICHEHUH,
B opopMiieHHH PabOTHI, B COOJIIOICHUH TIPABUI TEXHUKHU O€30MaCHOCTH, KOTOPHIC YUAIITUICS HE
MOJKET UCTIPABHUTH JaKe M0 TPECOOBAHUIO YUUTEIIS,

e  pa0oTa He BBINOJHEHA, Y YYallerocsi OTCyTCTBYET SKCIIEPUMEHTAIbHbBIE YMEHUSI.

3. Oyenxa ymenuil peuiamov pacuemmusle 3a0aqu.
e OtMmeTKa «5» CTaBUTCS, €CIIU B JIOTHUECKOM PACCYKJICHUH U PEIICHUU HET OMHOOK,
3a/1aua pelIeHa paruoHaIbHBIM CIIOCOO0M;
e OtMmeTKa «4» CTAaBUTCA, €CJIU B JIOTHYECKOM PACCYXKACHUHU M PEIIEHUN HET CYIIECTBEHHBIX
omuOOK, HO 3a/Jaya pellleHa HepalHoOHAIbHBIM CIIOCOOOM, WU JOIMYyIIEHO He Ooliee IBYX
HECYILIECTBEHHBIX OLIHOOK.
e OtMmeTKa «3» CTaBUTCSA, €CITU B JIOTHYECKOM PACCYKIACHUU HET CYIIECTBEHHBIX OITHUOOK,
HO JIOMYIICHA CYIIECTBEHHAs OIMMOKA B MATEMAaTUYECKUX pacueTax.
e OrMeTKa «2» CTaBUTCS, €CITU UMEIOTCS CYIIIECTBEHHBIE OITMOKH B TIOTHYECKOM
pacCcyXJIeHUH U B PEIICHUH; OTCYTCTBYET OTBET Ha 3aJJaHuE.

4. OyeHra nucbMeHHbIX KOHMPOJIbHLIX pabom.

e OtMmeTKa «5» CTaBUTCSA, €CIU: OTBET MOJHBIN M MPAaBWIbHBIN, BO3MOKHA HECYIIIECTBECHHAS
OIIMOKA.

e OtmeTKa «4» CTaBUTCSA, €CIIM: OTBET HETIOIHBIN WM JOMYIIEHO HE 00Jiee TBYX
HECYIIECTBEHHBIX OITHOOK.

e OrtmMmeTKa «3)» CTaBUTCS, €CIIU: pabOTa BHITIOJTHEHA HE MEHEE YeM HATOJIOBHHY, JTOMYyIICHA
OJIHA CYIIECTBEHHAs OMIMOKA M IPU STOM JIBE-TPH HECYIIIECTBCHHBIC.

e OTMeTKa «2» CTaBUTCS, €ClIU: paboTa BHITIOJHEHA MEHBIIIE, YeM HAOJIOBUHY HIIA COJIEPKUT
HECKOJIBKO CYIIECTBEHHBIX OMHMOOK, THOO0 paboTa HE BHITIOJIHEHA.

[Ipu orieHKe BHIMOTHEHHS MUCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOAMMO YUUTHIBATh
TpeOoBaHUs €IMHOTO OphorpapuuecKoro peKuma.

5. Oyenxa mecmogvix pabom:

TecThl, cocToslMe W3 TMATH BOMPOCOB MOKHO HCITOJIB30BaTh TOCIE HM3YYCHHS KaXKIIOTO
Matepuana (ypoka). Tect u3 10—15 BompocoB HUCMONB3YyeTCs Ui MEPUOTUIECKOTO KOHTPOJIS.
Tect u3 20—30 BompocoB HEOOXOAMMO UCTIOIB30BATH JIJIST HTOTOBOTO KOHTPOJIS.

[Ipu o1leHMBaHMHU UCTIONB3YETCS CIEAYIOIIAs IKama;

Jlnst Tecta U3 MATH BOIPOCOB:

e  HET OIIMOOK — OIIEHKA «5»;

e  0JiHa OIIMOKa — OLIEHKA «4»;

e  JIBE OIIMOKH — OIIeHKaA «3»;

®  TpU OMMOKU — OLIEHKA «2».

st recta u3 30 BOpocoB:

25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBUIBHBIX OTBETOB — OILIEHKA «4»;
12—18 npaBUIBHBIX OTBETOB — OIICHKA «3»;
MeHbllIe 12 NpaBUIIbHBIX OTBETOB — OIIEHKA «2».
Oyenka pepepama:
Pedepat orenuBaeTCs Mo CleaYIOMUM KPUTEPUSIM:

.O\. e o o



e coOmoaeHNe TpeOOBaHUH K ero 0(hOPMIICHHIO;

e  HEOOXOAMMOCTb M JOCTAaTOYHOCTb JUISI PACKPBITHS TEMBbl IPHBEICHHOH B TEKCTE
pedepara undopmanuu;

e  yMeHMe 00yyaroIerocsi CBOOOHO U3JlaraTb OCHOBHBIE UIIEH, OTPAXKEHHbIE B pedepare;

e  CrOCOOHOCTH 00YYAIOIIErocs MOHATh CYTh 33JJaBa€MbIX YJICHAMHU aTTEeCTAllMOHHOM

KOMFICCHH BOIIPOCOB U CPOPMYIIMPOBATH TOUYHBIC OTBETHI HA HUX

7. Kpumepuu oyenku npoekmHou u ucciedo8amenbckol pabomvi pa3pabaTHIBAIOTCA C

y4€TOM

LeJsiel 1 3a1a4 IPOeKTHOM JIeITeIbHOCTH Ha JaHHOM 3Tarie 00pa3oBaHMUs.

WuauBryanbHBIA TPOEKT 1EJIeCO00pa3HO OIICHUBATH 10 CIEAYIOIINM KPUTEPUSIM:

1. CnocoOHOCTH K CAMOCTOSITEILHOMY MTPUOOPETEHUIO 3HAHUN U PEIIEHUIO POodIIeM,

MPOSIBIISIFONIASICS. B YMEHHM TIOCTaBUTh MNpOOJeMy ¥ BBIOpaTh aJeKBaTHBIE CHOCOOBI &
pelieHus, BKJIIOYash IMOMCK M 00paboTKy uHGopMauuu, (OpMYIHPOBKY BBIBOJOB /WU
000CHOBaHHE U peATU3AIMIO/apPOOANI0 TPHUHITOTO pEIIeHUsI, OOOCHOBAaHWE M CO3/IaHHE
MPOTHO3a, MOJIEIIH, MaKeTa, 00bEKTa, TBOPUECKOTO PELIeHUs U T. 1. [laHHbIM KpuTepuil B LieI0M
BKITIOYAET OLIEHKY C(hOPMUPOBAHHOCTH TIO3HABATEIBHBIX YYCOHBIX JICHCTBUH.

2. CdopMHpPOBAaHHOCTh NPEAMETHBIX 3HAHWM M CIOCOOOB JAEHUCTBHUM, MpOSBISIOLIAsCA B
YMEHHU PacKpbITh COep)kKaHue pabOoThl, TPaMOTHO W OOOCHOBAaHHO B COOTBETCTBHHU C
paccMaTpuBaeMoil po0IeMOi/TeMOi NCTIOIBb30BaTh UMEIOILINECS 3HAHUS U CIIOCOOBI AEHCTBUIMA.

3.  CdopMupoBaHHOCTh  pETYNSATHUBHBIX  JCHCTBHH, TPOSBISIONIAACS B  yMEHUHU
CaMOCTOSITENIPHO IUIAHUPOBATh W YOPABIATH CBOEH IIO3HABATENIbHOW JEATENBbHOCTHIO BO
BPEMEHH, HCIOJIBh30BATh PECYPCHBIE BO3MOXKHOCTH [UIS JIOCTIDKCHHS IIeNiei, OCYIIECTBIISATh
BbIOOp KOHCTPYKTUBHBIX CTPATETUil B TPYAHBIX CUTYaIHUsX.

4. CdpopMUpPOBaHHOCTbh KOMMYHUKATUBHBIX JCMCTBHUHA, MPOSBISIOMIASCS B YMEHHUU SICHO
U3JI0KHUTh U O()OPMUTD BBIMOJIHEHHYIO PabOoTy, IPEJACTaBUTh €€ Pe3yIbTaThl, ApIyMEHTUPOBAHHO
OTBETHUTH Ha BOMPOCHI.

8. Kpumepuu oyenku KOMNnbIOMEPHOU NPe3eHmAayuuL.

OtMeTka «5» CTaBUTCS €CIIM: KOMITBIOTEPHAs MPE3SHTAINSI COOTBETCTBYET IEIISIM | 3a7adam
JIUCLUUIUIMHBI, COAEp)KaHUE TMPE3CHTALMH IIOJIHOCTBIO COOTBETCTBYET 3asBICHHOW TeMe,
paccMOTPEHBI BOIPOCHI O TPOOJIEMe, CIIAiAbl PACIONOKEHBI JIOTHYHO, TOCIIE0OBATEIBHO,
3aBepIIaeTCs MPe3eHTalMsl YeTKUMHU BBIBOJAAMHU.

OTMeTka «4» CTaBUTCS €CIIM: KOMITBIOTEPHAs TMPE3CHTAINSI COOTBETCTBYET IENISIM | 3a7adam
JIUCLUUIUIMHBI, COAEp)KaHUE TMPE3CHTALMH IOJIHOCTBIO COOTBETCTBYET 3asBICHHOW TeMe,
3asBIICHHAs TE€Ma PACKpBITa HEIOCTATOYHO ITOJHO, MPH O(MOPMIICHWH TPE3CHTAIlMA HMEIOTCS
HE/I0YETHI.

OtmeTka «3» CTaBUTCS €CITU: KOMIBIOTEpHAs MPE3CHTAINS COOTBETCTBYET IIEIISIM M 33Ja4am
JIMCLUUIUIMHBL, HO €€ colep)kaHHe HE B TIIOJIHOW Mepe COOTBETCTBYET 3asBICHHOW TeMe,
3asBIICHHAs TEMa  pacKpblTa  HEJAOCTATOYHO  IOJHO, HAapymieHa  JIOTHYHOCTh U
M0CJIEeI0BATEIBHOCTD B PACHIOJIOKEHNUH CIIAII0B.

OTMeTKa «2» CTaBUTCS €CITU: MPE3CHTAINS HE COOTBETCTBYET IIEIISIM | 3a/1a4aM JUCITUTUINHBI,
coJiepKaHHe HEe COOTBETCTBYET 3asBJICHHOM TEMe U M3JI0)KEHO HE HAYUYHBIM CTHJIEM.

MaxkcumanbHast OIIeHKa 10 Ka)XIOMy KPUTEPHIO He TOJDKHA TpeBhImaTh 3 6ayuioB. [Ipu Takom
MOJX0/I€ JOCTIDKEHHE 0a30BOro ypoBHS (OTMETKAa «YyJIOBICTBOPHUTEIBHO») COOTBETCTBYET
MOJTy4eHHUI0 4 MEepBUYHBIX OayIoB (IO ONHOMY Oajuly 3a KaXIblil M3 4YeThIPEX KPUTEpPUEB), a
JOCTIDKEHHE TMOBBIIMICHHBIX YPOBHEH COOTBETCTBYET IMOMYYCHHIO 7—9 NepBUYHBIX OauIoB
(otmeTKa «xopomio») win 10—12 nepBUYHBIX 0aJIJIOB (OTMETKA «OTIUYHOY).

2. Tunosbie OLCHOYHbIEC MaTEepUuaJbl
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Cnucok BonpocoB kK 1udpPepeHupoBaHHOMY 3a4eTy 10 XUMUU

[lepnonnueckuil 3aKOH M MEpUOAMYECKAs CHCTEMa XUMHUUYeCcKuX diemeHToB [. . Menneneena
HAa OCHOBE IMPEJCTaBICHUA O CTPOCHHH aTOMOB. 3HAUYE€HHE TMEPUOJUYECKOTO 3aKOHA s
Pa3BHUTHS HAYKH.

CtpoeHue aTOMOB XMMHUYECKHX 3JIEMEHTOB U 3aKOHOMEPHOCTH B M3MEHEHHH HX CBONCTB Ha
MpUMepe: a) AJIEMEHTOB OJHOTO TMepro/ia; 0) 3JIEMEHTOB OJHOU TJIABHOM MOATPYIITIHI.
Bogoponnsie coenuHeHHs HEMETaIOB. 3aKOHOMEPHOCTH B M3MEHEHUU MX CBOWCTB B CBSI3U
C TIOJIO)KEHUEM XMMHUUYECKHX AJIEMEHTOB B iepuoandeckou cucreme [I.M1. Menneneesa.

Bricime okcuIbl XUMUYECKUX JJIEMEHTOB TPEThEro Mepuoia. 3aKOHOMEPHOCTH B MU3MEHEHUU
UX CBOMCTB B CBSI3M C IIOJIO)KEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOANYECKON CHCTEME.
Bricie kucnopogocoaepkamiie KUCIOThI XUMHUYECKUX JJIEMEHTOB TPEThero Nepuoja, HX
COCTaB U CpaBHUTEJIbHAS XapAKTEPUCTUKA CBOMCTB.

Bunelr  xumuueckod — cBs3M:  HMOHHAs, MeTa/IM4yecKkas, KOBaJeHTHas (TOJspHas U
HETOJISIPHAS ); MPOCTHIE U KPATHBIE CBS3H B OPraHUYECKUX COCTMHEHUSIX.

Knaccudukanus XuMHYECKUX peakivii B HEOPTaHMUECKON 1 OPraHu4ecKor XHUMUU.

Peaxiiuu nonnoro ooMena. Y cinoBust X HEOOPATUMOCTH.

OKHCAUTENFHO-BOCCTAHOBUTEIbHBIE PEAKIMH (HAa MpHUMEpEe B3aUMOACUCTBUS AaTIOMUHUS C
OKCH/IaMU HEKOTOPBIX METAJUIOB, KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI C MEIBIO).

CKopocTh XMMHUYECKHX pEaKIHid. 3aBUCHUMOCTh CKOPOCTH OT MPHUPOJbI, KOHIICHTPAIIUU
BELIECTB TEMIIEPATypPbl, KaTaJIn3aTopa.

. XUMHUYECKOE paBHOBECHUC n ycCJioBUs €ro CMCIICHUA: HU3MCHCHUC KOHOCHTpAlUH

pearupyromux BeIecTB, TEMIEPATYPhI, TaBICHU.

Baxxneiimune knacchl HEOPraHUYECKUX COEAMHEHUH, NX B3aUMOCBSI3b.

Kucnotsl, ux xnaccudukarysi Ha OCHOBE MPEICTABICHUI 00 3JEKTPOIUTHYSCKOHN JTUCCOUAIIH
OcHoBanusg, wux Kilaccuukamuss W  CBOIICTBA HA OCHOBE TMpEACTaBIeHU 00
ANEKTPOJINTUYECKON UCCOIMALINY.

Conm, ux coctaB U Ha3BaHMs; B3aUMOJECHCTBUE C METAJUIAMH, KHCIOTaMH, LIEI0YaMH, APYT C
JPYTOM C Y4ETOM OCOOEHHOCTEH peakuii OKHCIEHUSI — BOCCTAHOBJICHHUSI 1 HIOHHOT'O OOMEHa.
Meramibl, UX TOJIOKEHUE B NEPUOJUYECKOM cHCTeME XuMmudeckux osnemeHtoB [[. .
Menpeneena,

CrtpoeHue ux aTOMOB, MeTaJUTHUecKas cBs3b. OOIIMEe XMMIUYECKHE CBOMCTBA METAIIJIOB.
DNEeKTPOXUMHUYECKUHN Psii HAMPSHKEHUM METaIoB. BhITECHEHHE METAIJIOB U3 PACTBOPOB COJIEH
JPYTUMU METaJIaMH.

OOmme crocoObl TOMy4YeHHsT MeTauioB. [IpakThdeckoe 3HaueHHWE AIIEKTPONIM3a Ha IpPHMEpe
coneit 0eCKUCIOPOIHBIX KUCTOT.

XuMHuueckasi U 3JEKTPOXUMUUYECKass KOPPO3Hsl METAIOB. Y CJIOBUS, TIPH KOTOPBIX MPOUCXOIUT
KOppo3usi, Mepbl 3alUThl METAJJIOB U CIUIABOB OT KOPPO3HH.

Kene3o: monoxkeHne B NEPUOIUYECKOW cHUCTeMe XHMHUYeckux anemeHToB JI.M.Menneneesa,
CTPOCHHE aTOMa, BO3MOKHBIE CTETIEHH OKHCIEHUs, (pu3nueckue CBOWMCTBA, B3aUMOJAEUCTBUE C
KHCJIOPOJIOM, TaJIoT€HaMH, paCTBOpaMHU KUCIOT U coneld. CruiaBbl xkenesa. JKene3o B opranusme
YeJI0BEeKa.

Hemeramibl, X NOJOXKEHHE B NEPUOAUYECKOM CHUCTEME XUMHUYECKHUX »dieMmeHTtoB [[. U.
MeHeneeBa, CTpOEHUE UX aTOMOB.

OKHCIIUTETPHO — BOCCTAHOBHUTEJBHBIE CBOMCTBA HEMETAIJIOB Ha TPUMEPE HIEMEHTOB
MOATPYNIbI KUCIOPOIA.

OKHCIUTETFHO-BOCCTAHOBUTEJIBHBIE CBOMCTBA CEPHI U €€ COCTUHEHUSI.

Heoprannueckue u opraHnyeckue BemecTBa — Ae3NHGUIUPYIOUINE CPEICTBA

AnnoTponusi HEOpraHMYECKUX BEUIECTB Ha IPUMeEpPE yIiiepoJa U KUCIOpoa.

OCHOBHBIE TOJOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUsI OpraHM4ecKkux BemectB A. M.
Bbyrtneposa.
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XHUMHYECKOE CTPOCHUE KaK IMOPSAJOK COCIUHEHHS U B3aMMHOI'O BIIMSHUS U B3aUMHOTO BIIMSHUS
aTOMOB B MOJIEKYJIaX.
N3omepust OpraHMuecKuX COCAUHEHUN U €€ BUIBL.
B3anMHOe BiMsIHME aTOMOB B MOJIEKYJIaX OpPraHMYECKMX BEIIECTB HA IPHUMEpPE 3TaHOJA H
¢benona.
[IpuunHBl MHOTOOOpa3usi HEOPTAHUYECKUX U OPraHUYECKHUX BEIIECTB.
B3auMocCBs3b MeXy BaXKHEUIIMMHU KJIACCAMU OPraHUYECKUX COCIUHEHUM.
[IpenensHble yrieBoaopoasl, odmas Gopmyia U XMMHUECKOE CTPOEHHE T'OMOJIOTOB JaHHOIO
psana.
CBoiicTBa M NPUMEHEHUE METaHa.
[MuknonapaduHbl, HMX XUMHYECKOE CTPOCHHE, CBOMCTBA, HaxXOXKJIEHHE B HpUpPOJE,
MIPAaKTHYECKOE 3HAYCHUE.
HenpenenbHble yriieBOIOpOJbl psaa STHIIEHa, oOmas ¢GopMmyina U XHMHYECKOE CTPOEHHE.
CBolicTBa ¥ IPUMEHEHHE STHUJICHA.
JIueHoBBIE  YIIIEBOAOPOABI, MX  XHMMHMUYECKOE CTPOCHHME, CBOMCTBA, IIOJNy4YEHHE U
MIPAaKTHYECKOE 3HAYECHUE.
AneTuieH — MpeACcTaBUTENb YIJIEBOJOPOJOB C TPOMHOM CBsI3pl0 B MoJekyse. CBOWCTBa,
MTOJIyYEHUE U IPUMEHEHHUE alleTHUIICHA.
ApoMaTHUYECKUE YIIIEBOIOPOIBL.
benson, crpykrypHas ¢opmyna, cBoiictBa U moiydeHue. [Ipumenenue OeH3oia U €ro
TOMOJIOTOB.
[IpupoaHble HCTOYHUKU YTJIEBOAOPOAOB: Ta3, HE(PTh, KaMEHHBIH YIrojib WX MPaKTUYECKOE
HCII0JIb30BAHHUE.
[IpenenbHble ONHOATOMHBIE CIUPTHI, MX CTpPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
[Tonmyyenue u npUMEHEHUE YTUIIOBOIO CIUPTA.
[lomyuyenue crnupTOB M3 MPEACNIBHBIX W HENPENENbHBIX YIIEBOAOPOAOB. IIpoMBIUIEHHBIN
CUHTE3 METaHOJIA.
@DeHoJI, ero XMMUYECKOE CTPOEHHUE, CBOMCTBA, MOJYYEHUE U IPUMEHEHUE.
Anpaerupl, X XUMHUYECKOE CTpPOEHHE M cBoicTBa. Ilomyuenue, npuMeHeHne MypaBbUHOTO U
YKCYCHOTO aJIbJIETHU/IOB.
[IpenensHble OJTHOOCHOBHBIE KapOOHOBBIE KHMCJIOTBI, UX CTPOCHHMS M CBOMCTBAa Ha NpuMepe
YKCYCHOM KHCIOTBHI.
Kupsl, ux coctaB u cBoiicTBa. JKupsl B nepuoje, MpeBpaleHus >kUpoB B opranusme. [IpoxyKTsl
TEXHUUYECKOH MepepaboTKH )XUPOB B opranusme. [IpoayKTsl TeXHHUECKOH repepadoTKH KHUPOB,
MOHATHE O CUHTETUYECKUX MOIOIIUX CPEICTBAX.
I'mroko3a — npeacTaBUTENb MOHOCAXapHI0B, XMMUUECKOE CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.
Kpaxman. Haxoxzaenue B mpupoje, IpakTUYeCKOe 3HaYE€HNE, THAPOIIN3 KpaxMala.
Lennrono3a, coctaB MOJIEKYJ, (pU3MUYECKHE W XUMHYECKHE CBOWCTBa, nmpuMeHeHue. [loHstue
00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.
AHWIMH-TIDEACTaBUTENb aAMHHOB; XHUMHUYECKOE€ CTPOEHHE U  CBOWCTBA; IIOJIyYEHHE U
MIPaKTUYECKOE TPUMEHEHHE.
AMUHOKHCIIOTBI, HMX COCTaB M XHMMHYECKHE CBOWCTBA: B3aUMOJACHMCTBHS C COJSHOU
KHMCJIOTOM, IeJ0YaMu, APYT ¢ Ipyrom. buosornueckas pojap aMUHOKHCIOT U UX TPUMEHEHUE.
buononumepsr: 0enku 1 HyKIEHHOBBIE KUCIOTHI. CBOMCTBA M OHoornueckre GyHKINU OENKOB.
OOmiasi xapaKTepUCTHKAa BbICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: COCTaB, CTPOCHME, peakluw,
JIe)Kallye B OCHOBE X MOJIy4YeHHUs (Ha mpuMepe MOIUITHIICHA WM CHHTETUYECKOTO KayuyKa).
Bunpl cMHTETHYECKHX KayqyKOB, MX CBOMCTBA U IPUMEHEHHE.
[Tonumepsl B MEIUIIUHE.

IIpumepHbIe yci10BUs 3a1a4:



3agaya 1. Kakoe komuyecTBO BemiecTBAa THAPOKCHAA Kaiuus NOTpeOyeTcst A MOJIHOH
HenTpanu3anuu 0,3 MOJIb CEpOBOAOPOIHON KMCIOTHI?

OnbiT ¥ 3aaa4ya 2. [lonyunrte ocamok rumpokcuaa meam (II). Paccumraiite maccel cynbdara
menu (I1) m runpoxcuaa HaTpusi, HeOOXoAUMBIE 1715 TTosrydeHus 0,2 MOJIb ocajka.

3apaua 3. PaccuuTaiiTe Maccy MporeHa, BCTYIUBILETO B PEAKIIMIO C BOJOM, €ClU B pe3yJibTare
peakuuu 00pa3oBaoch 3,5 MOJIb CITUPTA.

3apaua 4. OnpenenuTe Maccy ocaaka, oOpa3oBaBIIerocs B pesyibTaTe okuciieHus 0,2 Moib
YKCYCHOT'O ajbJieruia n30bITKOM aMMUAYHOT'O PacTBOpa OKCua cepedpa.

3agaua 5. Ilpu cropanun amMmmuaka B M30BITKE KHCIOpoja oOpa3oBajics a30T U BOJSHOM map.
PaccuunTaiite cymmapHbiii 00beM (H. y.) HPOAYKTOB, €ClIM B peakuuto Berymwio 12,35 .
aMMHaKa.

3anaua 6. Kakoii 00beM 3THIICHA MTOTYYUTCS TP ICTUAPAIMH 3TaHoa Maccou 31,2 r?

3apaua 7. Ilpu B3aumojeilictBuu 1,8 T aliOMUHUA C KUCIOpPOAOM Belaenuioch 54,7 kJlx
TEIUIOTHL. Beraucnure TernoBoi 3pQexT peakiuu.

3apaua 8. OnpenenuTs Maccy Cojid, KoTopasi oOpa3yeTcsi npu BzaumojeicTeun 245 r 20% -
HOW CEpPHOM KHCJIOTHI C XJOPHUIOM Oapusi, TPU YCIOBHH, YTO OHU BCTYNWIH B PEAKIIHIO
MIOJTHOCTBIO.

3agauya 9. Omnpenenure Maccy kapOboHaTa Martus, MPOPEarupoOBABILETO C COJSHOW KHCIOTOM,
€CJIM TP 3TOM TostydeHo 8,96 1 okcuaa yriepoaa (IV), uro coctaisier 80% OT TeOpeTHUECKU
BO3MOYKHOT'O BBIXO/IA.

3apaua 10. ITpu cropanmm 2,3 r BemiecTBa obpasyercsa 4,4 T okcuaa yriepona (IV) m 2,7 r
Bo/bI. [ITOTHOCTH MapoB ATOrO BemiecTBa Mo BO3AyXy paBHa 1,59. Onpenenute MOJIEKYISPHYIO
(dbopMyIly TaHHOTO BEIIECTBA.

3agaua 11. BeBecTn MoONGKyISIpHYIO (GOpPMYITy YIJIEBOJIOPOJA MO JAHHBIM: MaccoBas JOJIs
yriepona — 83,33%, maccoBas mois Boaopona — 16,67%, oTHocUTeNbHas IUIOTHOCTH TIO
BO31yXy paBHa 1,45.

3agauya 12. Okcup kanbls Maccoi 14 r B3auMOAEMCTBYET ¢ pacTBOpPOM, coaepxaumm 35 r
a30THOM KUCHAO0THI. OnpeieIuTe Maccy MOIyYHBIICHCS COH.

3agaua 13. Kakoe koinM4yecTBO BEIIECTBA 3TaHA MOJIYUYUTHCS MPHU MpoOnyckaHuH 6,72 T 3TaHa,
conepxaniero 20% npumMeceid, ¢ BOAOPOJIOM HaJ HATPEThIM HUKEJIEBBIM KaTalu3aTopom?

[IpumepHnbie TeMbl pedepaToB, COOOLUICHUN, TPE3EHTALNI

=

buotexHosiorust v reHHast uHxkeHepust — TexHojaoruu X XI Beka.

HanorexHomorus kak npruOpUTETHOE HANPaBJICHHUE PA3BUTHS HAYKU U MPOU3BOACTBA B
Poccuiickoit deneparum.

CoBpeMeHHbIE METOABI 00e33apaKUBAHUS BOJIBI.

ANoTpOonus METAJJIOB.

Kuznb u gestenvHocth J.M. Menpaeneena.

«Ileproguveckomy 3akoHy OyyIee He TPO3HUT Pa3pyIICHUEM. ...

N
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Cunres 114-ro snemenTta — TpuyMd poCCUICKIX (HU3UKOB-AJEPILIHKOB.
W3otonsl Bonopoa.
Mcnonb30BaHue painOaKTUBHBIX H30TOMOB B TEXHUYECKHX IIETISX.

. PEHTreHOBCKOE M3TyYeHHE U €r0 MCII0JIb30BaHNE B TEXHUKE M MEAULIMHE.

. IlmazMa — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMopdHbIe BelecTBa B IPUPOE, TEXHHUKE, OBITY.

. OxpaHa OKpy’Karomien cpeapl OT XUMHUUECKOTO 3arps3HEHUSI.

. KonmnuecTBeHHbIE XapaKTEPUCTHKY 3arpsi3HEHNST OKPYIKAIOIIEH CPebl.

. [Ipumenenue TBep0TO M ra3000pa3Horo okcuaa yriaepoaa(lV).

. 3ammTa 030HOBOTO SKpaHa OT XMMUYECKOTO 3arpsi3HEHHS.

. I'pybonmcriepcHpie  CHUCTEMBI, WX  KiIacCHpUKAIMsI W  HCIIOJBb30BaHUE

IpoeCCUOHATIBHOM 1€ TEIbHOCTH.

Kocmernueckue renu.

IIpuMeHeHHe CyCnieH3Hi U DMYJIbCUN B CTPOUTEIILCTBE.
MuHepaibl ¥ TOpHbIE TOPOABI KaK OCHOBA JIUTOC(EPHI.
PacTtBOpHBI BOKpYT Hac.

Boga xak peareHT u Kak cpejia Juisk XMMAYECKOro Iporecca.
Tunel pacTBOpOB.

Kusub u gestenbHocth C. AppeHuyca.

BKJ'IaI[ OTCYCCTBCHHLBIX YUCHBIX B Pa3BUTHUEC TCOPUHN BHGKTPOHHTHHCCKOﬁ JUCCOIUAaIIH.

YCTpaHeHI/Ie JKCCTKOCTU BOABI HA ITPOMBINUICHHBIX NPCAIIPUATHAX.

CepHas KHCJIOTa — «XJIEO XUMHUYECKON MPOMBIIIIIIEHHOCTH.
Vcnonp30BaHue MUHEPATBHBIX KUCIOT Ha MPEANPUATUSAX PAIAIHOTO PODUIISL.
OKCI/IHI)I M COJIM KaK CTPOUTECIIbHBIC MaTCpUAJIbI.

Hcropus rurca.

[ToBapeHHast coJib Kak XUMHUYECKOE ChIPhE.

MHoronukuii KapOOHAT KalblMs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peakuus ropeHust Ha MPOU3BOJICTBE.

Peakuus ropenus B ObITY.

BuptyansHoe MOIETMPOBAHUE XUMUYECKUX MTPOLIECCOB.

DJEKTPOIU3 PaCTBOPOB AIIEKTPOIUTOB.

DJEKTPOIH3 PACILIABOB AIEKTPOIUTOB.

B

HpaKTI/I‘IeCKOC IMIPUMCHCHHUEC  JJICKTPOJIN3a: pa(l)I/IHI/IpOBaHI/IC, rajJbBaHOIIJIaCTHUKA,

raJbBaHOCTETHUS.
Hcropwust momydeHust ¥ MPOU3BOJICTBA ATIOMUHHS.
DIEKTPOTUTHYECKOE TIOTy4YEeHUE U papUHUPOBAHIE MEIH.
Kuznb u gestenpHOCTh I, J{9BH.

Posb MeTaiuioB B MICTOPHUM YEIOBEUECKOW LIMBUIA3ALINH.
Uctopus oreuecTBEHHON YEPHON METAITypryH.

Hctopus oTeuecTBEHHOW LIBETHOM METAJLTY PTHH.
CoBpeMeHHOE MEeTaIypruuecKoe Mpou3BOCTBO.
CrienmaibHOCTH, CBSA3aHHBIE ¢ 00Pa0OTKO METAIIOB.

Ponp MeTannoB u CruiaBoB B HAy4YHO-TEXHHUUECKOM MpOTpecce.
Koppo3us meTanioB U cnocoObl 3alIUTH OT KOPPO3UH.
WueptHble uinu 61aropoaHbIe Tasbl.

Poxnaroniue conm — rajgoreHsl.

Hcropus mBeaCKOW CIMYKH.

XuMUS METaIIOB B MOeH MpodecCHOHaTbHON ASSITENFHOCTH.
X¥MUS HEMETAIIJIOB B MOEH PO eCCHOHATBHON ACSITETFHOCTH.
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KpaTkue cBeeHus 110 MICTOPUH BOZHUKHOBEHUS U Pa3BUTHSI OPraHUUECKON XUMHH.
Kusub u gestenbHocts A.M. ByTieposa.

Butanusm u ero kpax.

Posb OTEUECTBEHHBIX YUYEHBIX B CTAaHOBJIEHUM M PA3BUTHUH MUPOBON OpPraHMUYECKOMN
XUMUH.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUA XUMUYECKOTO CTPOCHHS.

DKOJIOTUYECKHUE ACTIEKThI UCIIOJIb30BaHUS YIIEBOAOPOIHOIO ChIPbSI.

DKOHOMMYECKHE aCMEKThl MEXKIYHAPOAHOTO COTPYIHHUYECTBA MO HCIOIb30BAHUIO
YIIIEBOIOPOAHOTO CHIPBSI.

HcTopust OTKpBITUS M pa3pabOTKU Ta30BbIX U HE(YTIHBIX MECTOPOXKIeHHH B Poccuiickoii
denepanuu.

XuMUs yriaeBoJOPOJHOTO ChIpbs U MOs Oyayiuas npodeccusi.

VYTI1€eBOIOPOIHOE TOIUIMBO, €T0 BUBI U Ha3HAUYECHHE.

CuHTeTHYeCKHEe KayuyyKH: HCTOPHS, MHOT00Opa3He U MepCIeKTUBBI.
Pe3unoTexHnuecKkoe MpOU3BOACTBO U €r0 pPOJib B HAYUHO-TEXHUUECKOM IPOTpPeECCe.
CBapouHO€ POU3BOJCTBO U POJIb XUMHUHU YTIIEBOJOPOIOB B HEM.

Hedts M ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBIMOJHOIO MEXIYHApPOJHOTO
COTPYJHHUYECTBA.

ApomaTudeckue yrieBogopoabl KaK ChIpbe JUIsl IPOU3BOICTBA MIECTUIIMIOB.

VYTrieBoabl M MX poib B )KUBOM IPUPOJIE.

CtpoeHue riatoKo3bl: HICTOPUS Pa3BUTHSI MPEJICTABICHUN U COBPEMEHHBIE BO33PEHUS.
PazBuTune caxapHoil mpombIlLIEHHOCTH B Poccun.

Ponb yrneBonoB B Moeii Oyayieit mpodecCHoHaIbHON ASSITENEHOCTH.

Mertanoun: xeMopunus u xemodoOus.

OtaHou: Benuyaiiiee 611aro ¥ CTpamiHoe 3710.

AJKOTONM3M 1 ero npouaakTHKa.

MHoroaToMHbI€ CIUPTHI U MOs OyAyIIas npodeccuoHaIbHas AeITEeIbHOCTb.
dopManpierui Kak OCHOBa IIOJyYEHHUS BEIIECTB W MaTepualoB Uil MoOeH
npodeCcCUOHATBLHOM 1eATeTbHOCTH.

MypaBbpuHas KMCIIOTa B IPUPOJE, HAYKE U MPOU3BOJICTBE.

Uctopus ykcyca.

Crnoxuble 3¢upbl U UX 3HAYCHHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.

Kupbl Kak MPOIYKT MUTAHUS U XUMUYECKOE ChIPhE.

3ameHa )KMpPOB B TEXHUKE HEMHILEBBIM ChIPHEM.

HexBaTka mnpooBOJLCTBUS Kak TIIoOanpHas mpoljema 4YeloBedYecTBa W IYTH €€
peueHusl.

Mpina: npouioe, HacTosuiee, Oyyuiee.

CpenctBa rUrueHsl Ha OCHOBE KUCJIOPOJACOAEPKAINX OPIraHUYECKUX COEAMHEHUH.
Cunrernueckue morotue cpeactsa (CMC): 1ocTOMHCTBA U HEOCTATKH.

AMMMaK ¥ aMUHBI — O€CKUCIIOPOIHBIE OCHOBAHMSI.

AHWIMHOBBIE KPACUTENN: UCTOPUS, TPOU3BOICTBO, IEPCIEKTUBA.

AMHHOKHUCIOTHI — aM(QOTEPHbIE OPIraHUYECKUE COSTUHEHMS.

AMUHOKHUCIIOTBI — KKUPITUYUKID) OETKOBBIX MOJIEKYII.

CuHTeTHYECKHE BOJIOKHA HA aMUHOKHUCIIOTHON OCHOBE.

«OKu3Hb — 3T0 €10CcO0 CyIIeCTBOBAHUS OEIKOBBIX TEN...»

CTpyKTypbl O€IKa U ero 1eCTpyKTypUpOBaHHUE.

buonornueckue GpyHKIMN OCIIKOB.

benkoBas OCHOBa IMMYHHTETA.

CIIN/ u ero npoduiakTuka.



97. leduuut Oenka B MUIIEBBIX MPOIYKTaX W €ro IMPEoJoJIeHHEe B paMKax IJI00anbHOM
IIPOJIOBOJILCTBEHHOM IPOrPaMMBI.
98. Xumust 1 OMOJIOTUSI HYKJIEHHOBBIX KUCIIOT.
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