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1. MecTo npeamera B CTPYKType oOpa3oBartenbHoi nporpammsl CI1O

OO61eo0pa3oBaTeIbHBIA YUEOHBIH NpeAaMeT «Xumua» u3ydaeTcss Ha 0a3zoeom
ypoBHE B  00meoOpa3oBaTeIBPHOM IUMKIE Yy4eOHOro IjlaHa  OCHOBHOMU
npodeccuoHaIbHONM oOpa3oBaTenbHOM mporpamMmbl 1o mnpodeccun  22.02.06
CBapo4Hoe nNpou3BOACTBO

2. [Inanupyemble pe3y/bTAaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

2.1. [lnanupyemble JUYHOCTHBIE pe3yabTaTtbl (JIP) ocBoeHusi yuyeOHOTrO
npeaMera
JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS TpeIMeTa «XHUMHUSD OTPAKAIOT

c(hOpPMHUPOBAHHOCTh OIIBITa II03HABATEJILHOM M TPAKTHUYECKON JEATEeIbHOCTU
oOyyJaromuxcsl Mo peaau3aliu IPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHUCIIC B
YaCTH:

1) rpaskIaHCKOTO BOCITUTAHUS:

OCO3HaHMS  OOyYarOIIMMMCS  CBOMX  KOHCTUTYLIMOHHBIX  TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U IIPABOIOPSIKY;

MPEJICTABICHUS O COLMAJIbHBIX HOPMAax MW MpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MPHU CO3JIAHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BBITIOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HAMEpPEHHUsI, JIOTUKY U
apTyYMEHTBI IPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITCIHPHOCTH;

2) IaTPUOTHYCCKOTO BOCITUTAHUSI:

IEHHOCTHOTO OTHOILICHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0
OTE€UYECTBEHHON XMMUH;

YBaXXEHHSI K TMPOIIECCY TBOpYECTBA B 00JIACTH TECOPUM M TPAKTUUECKOIO
MPUMEHECHUSI XUMHH, OCO3HAHHSI TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJbTar
JUINTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCIICPHUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

WHTEPECA M MO3HABATEIIbHBIX MOTHBOB B IIOJYYEHUH U IOCIEAYIOLIEM
aHajau3e WH(POpMAIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMN

XUMUU;



3) TyXOBHO-HPaBCTBEHHOTO BOCITUTAHHUS:

HPAaBCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHNUS;

CIOCOOHOCTH ~ OLICHMBAaTh CUTyalldd, CBA3AHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U NPUHUMATh OCO3HAHHBIC PEILCHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKU CBOMX TOBAapHILIEH C
NO3UIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IIOCIEICTBUH 3THUX
MOCTYIIKOB;

4) popMUpOBaHHUS KyIbTYPhI 3I0POBBSI:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOrO0 UM 0e€30mMacHOro oopasza IKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

coOJIIoficHUsT MpaBui OE30MAaCHOTO OOpallleHHs] C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUS LEHHOCTU IpaBWI HWHAMBUAYAJIBHOIO W  KOJUJIEKTHUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCJIEACTBUI U HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOTrO BOCIIMTAHUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4ueOHO-MCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTaHOBKM HA AaKTHBHOE Yy4YaCcTHE€ B PEIICHUH MPaKTUYECKHUX 3a1ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3yUEHHUIO MPOoQeccHil pa3InyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

yBaXXEHUS K TPYLY, JIOISAM TPYa U PE3yJbTaTaM TPYAOBOM AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPACKTOPUHU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U

noTpeOHOCTEH 00111eCTBa;



6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 1EJIECO00pa3HOro OTHOIICHHS] K TPUPOJE, KaK UCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbLHON CPEbI;

OCO3HaHMSI HEOOXOAMMOCTH UCIOJb30BAHUSL JOCTHXKEHUN XUMHUU IS
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCAIIUX BPEH OKPYKAKOIIEH
IPUPOTHON cpeie, YMEHHSI TPOTrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MIOCIICACTBYUSA NPEAIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH UX;

HAJIMYMS ~ PA3BUTOTO  DKOJOTMYECKOTO  MBIIUICHUS, OAKOJOTHYECKOU
KYJIbTYpBI, OIIBITA JIESTEIBHOCTH JKOJIOTUYECKOM HANpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xeMohoouu;

7) IICHHOCTH HAYYHOT'O TTO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAHUSl CHEeUU(PUKHM XUMHU KaK HayKd, OCO3HaHMS €€ poju B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKpYKaloIllleM MUpE KaK O €IUHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TPOOJIeM COXpaHEHUs
MIPUPOJHOTIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAUYMMOCTH XUMUM JJII  COBPEMEHHOMU
UUBUJIM3AUUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH TI100aIbHBIX TpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCHEIIHOTO0 TpyJa W OKOJOTUYECKH KOMMPOPTHOM IKU3HU KAKIOTO UJieHa

00I11eCTBa;



€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TMOHMMAHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHS SIBICHUN OKPY>KaIOIIEero MUpa u
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 000CHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIUXCA JAHHBIX C LEJIbI0 IOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCHOJBb30BaTh XUMHYECKHE 3HAHMUSA I
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTepeca K O3HAHUIO U UCCIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEPbIBHOMY OOpa3oBaHHIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHHM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TPyJa B PazIMYHbIX cepax npodhecCHoHaTbHOM

JACATCIBHOCTH.

2.2. Ilnanupyemble MeTanpeaMeTHble pe3yiabTratsl (MP) ocBoeHus

yueOHOro nmpeamera

MeranpenMeTHbIE PE3YABTATBl OTPAXAKT OBJANECHUE YHUBEPCAJIbHBIMU
y4eOHbIMH  TIO3HABAaTEJbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSIMH.

1. OBnanenue YHUBEPCAIbHBIMH y4eOHBIMU II0O3HABATEJIbHBIMU
JNEUCTBUSAMMU:

1.1) GazoBble JOTrMYECKUE ACUCTBUS:

CaMOCTOSITENIbHO ~ (DOpPMYJIHpOBaTh W aKTyalIM3UpOBaTh  IMpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENIATh LENN NESITEIbHOCTH, 3aJaBasi INapaMeTpbl M KPUTEPUU HX
JTOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTHU C ITIOCTABJICHHBIMU LIEISMU;

UCII0JIB30BaTh IIPY OCBOCHHUU 3HAHUM NPUEMBI JIOTHYECKOTO MBILUICHUS —

BBLICIIAITE XapPAKTCPHBIC IIPU3HAKU MOHSITUN U YCTaHaBJIMBATb HUX B3aWMMOCBA3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAHUS W KPUTEPUH ISl KIACCH(PUKAIMKA BEIIECTB M
XUMUYECKUX PEaKIIii;

yYCTaHABJIMBATh TMPUYUHHO-CICJACTBEHHbIE CBS3M MEXIYy HU3YYaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXJeHUS (MHAYKTUBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTH B MPOLECCE TO3HAHMS, UCIIOIb3yEMbIE B XUMUHA CUMBOJINYECKUE
(3HaKOBBIE) MOJICINIU, MPEOOPA30OBHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

1.2) 6a30BBIC UCCIICOBATEILCKUC ACHCTBHS:

BJIQJIETh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKIuu;

dbopmynupoBaTh  LEAM W 3aJa4d  UCCIEJOBaHUS,  HUCIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI i1 (DOPMUPOBAHUS THIOTE3bI MO TMPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO IIJIAHUPOBAHHMS M MPOBEIACHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOAEIaHHOM padoTe;

mpuoOpeTaTh OMBIT YYCHHUYECKOW WCCIIEIOBATEIBCKON W MPOEKTHOM
NEeSATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX

MCTOOOB IIO3HAHU:.



1.3) pabota ¢ uapopmaImei:

OPUEHTHPOBATbCS B PA3IMYHBIX HMCTOYHHMKAX HHPoOpManuu (HaAy4dHO-
NOMYyJsSpHAas JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcel MHTEpHETa), aHanmM3UpoBaTh UH(OPMALIMIO Pa3IMYHBIX BUIOB U (HopM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTb u
HEITPOTUBOPEYUBOCTH;

(opMyIMpOBATH 3alpPOCHl U MPUMEHSTHh PA3IMYHbIE METOJBI NPU IIOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHUA YYEOHBIX 3a1ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpEICTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KAyecTBE CpEIACTBa NpH padore cC
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HaIJISTHOCTH.

2. OBnaieHne YHUBEPCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY 00CYKJaEMOM TEMBI B X0J1€ JUAJIOra U/Uiu
JUCKYCCUHU,  BBICKa3blBaThb  HUAeH, (OPMYIUpOBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]auH;

BBICTYNATh C IPE3EHTAalUEl pPe3yJbTaTOB MO3HABATEIBHON JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJTHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopMyJaupoBaTh BbIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS MO3ULIHAN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

.3. OBnazicHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMU IEHCTBUSMU:

CaMOCTOSATENIbHO IJIJAHUPOBAaTh W OCYIIECTBIISITH CBOKO ITO3HABATENIbHYIO
NEeATEIbHOCTb, ONpenessid €€ Lead M 3aJadd, KOHTPOJIMpPOBAaTH M IO Mepe

8



HEOOXOJMMOCTH KOPPEKTHPOBATh MpEJIaraeMblii aJfOPUTM JACUCTBUNA TNpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh HauOoliee
3¢ (EeKTUBHBI CHOCOO HMX pelIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYILIECTBIJISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaJIn3a
Y CAMOOLICHKH.

2.3 Ilnanupyempble npeaMernbie pe3yiabTatbl (IIP) ocBoenusi yueOHOro
npeamera

1) cpopmMupoBaHHOCTH NPEACTABICHUNH: O XHUMHUYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHH B IIO3HAHUU SIBJICHUI TIPUPOJIBI,
B (OpPMHUpPOBAHMU MBIIUIEHUS U KYJIbTYpPbl JHUYHOCTH, €€ (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIMMOM NJIsl peleHUs] TPAKTUUECKUX 3a7a4 U SKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOI Cpee;

2) BIAJEHUE CUCTEMOM XHWMHYECKUX 3HAHUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIArarOIIMe IOHATHA (XMMHYECKMM JJIEMEHT, aToOM, 3JEKTPOHHAs
oboyouka aroma, S-, p-, 0-3JIEKTpOHHBIC OpOWTANIM aTOMOB, HMOH, MOJICKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOJIHBIN CKeNeT, (GyHKIMOHAbHAS
rpynna, paavkaig, HW30MEepHsi, H30MEpbl, TOMOJIOTMYECKUU psJ, TOMOJOTH,
yIJI€BOJOPOAbI, KHUCIOPOA- U a30TCOJAEPXKAILUE COCIUHEHUsS, OHOJIOTHYECKU
aKTHUBHBIE BElIECTBA (YIJIEBOJIbI, )KUPBI, OCJIKK), MOHOMED, IOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPDHBIE COCAUHEHUS, KPHUCTAUIMYECKAs PELIeTKAa, THIIbI
XUMHUYECKUX peakuui (OKMCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHAOTEPMHUYECKHE, pEAKIMH HOHHOro OOMEHa), pacTBOpP, JJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS JUCCOLIMALIMS, OKHUCJIUTEIIb,
BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM peakIuu, XUMHYECKOE paBHOBECHUE),
TEOPUH U 3aKOHBI (TEOpUs XUMUYECKOIO CTPOCHHSI OpraHu4eckux BemecTs A.M.
bytniepoBa, Teopus 3JIEKTPOIUTUYECKOW JHCCOLMALIMU, MEPUOJIUYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUsI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN

A3BIK XMMHH, (baKTOJ'IOFI/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IOJIYYCHUU U



0€30MacHOM HCIOJIb30BAHUM BaXKHEUIIMX HEOPTraHUYECKUX U OPTraHUYEeCKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

3) chopMHUPOBAHHOCT, YMEHHM BBIABIATh XapakTEpHbIC TPU3HAKH U
B3aMMOCBSI3b MU3YUYEHHBIX NOHSATUN, MPUMEHATH COOTBETCTBYIOIINUE MOHATHUS INPHU
OMMCAHWUU CTPOCHUS U CBOMCTB HEOPTaHMYECKHUX M OPraHUYECKHUX BEUIECTB U HUX
MPEBPAIIEHNN; BBISBISITh B3aUMOCBSI3b XHMHUYECKUX 3HAHUWA C TOHATUSMHU H
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

4) chopMHUpPOBAaHHOCTh YMEHHH HCIIOIH30BaTh HANMEHOBAHHS XHMHYECKHX
COCOMHEHUN MEXIYHAPOJAHOTO COK3a TEOPETUYECKOM W MPHUKIIAJHOU XUMHUU U
TpUBUAJbHBIE Ha3BaHUS BAKHEUINUX BEHIECCTB (ITWIICH, AalleTHIICH, TJIMIICPUH,
dbenon, Gopmanibaerul, YKCycHasi KHUCIJIOTa, TJUIHUH, YrapHbIA Ta3, YIJIEKUCIbIN
ra3, aMMHUaK, raieHas U3BeCThb, HETalleHas U3BEeCThb, MUThEBAsI COJla U APYIHX),
COCTaBIIATh (POPMYJIBI HEOPraHWYECKUX M OPTaHUYECKUX BEILECTB, YPaBHEHUS
XUMHUUYECKUX pEaKIui, OOBSCHATh HX CMBICI, MOATBEPXKAaTh XapaKTepHbIC
XUMHYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMH OKCIIEPUMEHTAMU W
3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHIMA;

5) chopMHPOBAHHOCTh YMEHHUI YCTAHABIMBATH NMPUHAJICKHOCTDh N3YYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K OINPENCIICHHBIM KJIACCaM U I'PyIIlaM
COCMHECHUMN, XAapAKTEPU30BATh UX COCTAB M BAXKHEWIIME CBOMCTBA; ONPEACIISTH
BHUJIbl XUMHYECKUX CBSI3€H (KOBaJICHTHAs, MOHHAs, METAJIMYECKAs, BOJOPOIHAS ),
TUTBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATh XUMHUYECKUE
peakuuu;

6) BIaJleHHE OCHOBHBIMM METOJAAMU HAy4YHOTO TIO3HAHUSI BEILIECTB U
XUMHUYECKUX SIBJICHUM (HAOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIMPOBAHMUE);

7) chOopMUPOBAHHOCTh YMEHUW MPOBOJUTH PACUYEThl M0 XHUMHUYECKUM
dbopmyliaM U ypaBHEHHUSIM XUMHUYECKUX PEaKIMil C UCIOJIb30BaHUEM (PHU3UYECKUX
BEJIMYMH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MACCHI,
o0beMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHMYECKHE 3HAHUS i1 TMPUHATUS PEUIEHUHA B KOHKPETHBIX

JKU3HCHHBIX CUTYyallusAaX, CBA3aHHBIX C BCIICCTBAMUA U UX IIPUMCHCHUCM,
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8) chOpMHUPOBAHHOCTh YMEHUU TIJIAHUPOBATH W BBHINOJIHATH XUMHUYECKHUN
HKCIEPUMEHT (TIPEBpAlleHNs] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUM, ITOJIyUYECHUE
TWIEHA M W3YyYEHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKLHMH HA aJlbJIETHBbI,
KpaxMall, YKCYCHYIO KHUCIJIOTY; J€HaTypauusi O€JKOB IPU HArpeBaHHUM, LIBETHbHIE
peakuuu O€JIKOB; MNPOBOJIUTH PEAKIMM HOHHOTO OOMEHa, OINPEAENATh Cpeny
BOJIHBIX PACTBOPOB, KAYECTBEHHBIC PEaKLMU Ha Cynb(dar-, KapOOHAT- U XIJIOPUI-
AHUOHBI, HA KaTHOH aMMOHHS; pellaTh JKCIEPUMEHTAIBHBIC 3aJa4d 110 TEMaM
"Merambsl" u  "Hemeramibl') B COOTBETCTBMM € MpaBUJIAMU TEXHUKH
0€301acHOCTH IpU OOpAILEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 00OPYI0BaHHUEM;
OPEJICTaBISATh pPE3yJIbTaTbl XUMHUYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil U (OpMYIUpOBaTh BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

9) copMupOBaHHOCTh YMEHHUS aHATU3HPOBATH XMMHUYECKYI0 MH(OpMaIUIo,
MOJIy4a€MYI0 M3 Pa3HbIX HCTOYHHUKOB (CPEACTB MAacCOBOW HMH(OpMalUU, CETh
WuTepHer u npyrue);

10) chopmupoBaHHOCTHL yMEHUN COOMIOJATh MpaBUjia IKOJOTUYUECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOEr0 3J0POBbS M OKPYXKAOLIEH MPUPOIHOM Cpenbl; YUUTHIBATH
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEICHHBIX BEIECTB, TOHUMAs
CMBICJI [TOKa3aTeNs MPEIeIbHOM JOIYCTUMON KOHLIEHTPALIUH;

11) cpopMupoBaHHOCTH YMEHHMS IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX
METOJaX TO3HAHMUSA BEIIECTB M XMMMYECKUX SBICHUHM (11 oOydaromuxcs ¢
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 3/10POBbS);

12) copMupoBaHHOCTH YMEHHS HUCIIOJIB30BATH PEIbe(HO TOUEUHYIO CUCTEMY
o0o3nauenuit JI. bpaiing mna 3anucu xumuueckux GopMmyn (IS CIENbIX U

C1a00BUIALIUNX 00YYAIOIIUXCS).
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3. CTPYKTYPA U COAEP) KAHUE YYEBHOTI' O TIPEJIMETA
3.1. O6beM yueOHOro npeaMeTa U BU/AbI y4eOHOI padoThI

O6bem yacoB
Bcero e m.u. III1 1 ceMm. e m.u. IIIT 2 ceM. e m.u. III1

Bcero yacoB, B TOM 4YHcJe MO BHIAAM 70 10 34 4 36 6
Y4eOHbIX 3aHATHH:

TEOPETUYECKUE 3aHITHUS 30 4 14 2 16 2
MPAKTUYECKUE 3aHATHS 30 6 14 2 16 4
KOHTPOJIbHBIE Pa0OThI 6 - 4 - 2 -
MIPOMEKYTOUYHAs aTTeCTalus 4 - 2 - 2 -
IIpomexkyTouHasi arrecrauus B popme - - ADA - 3auyer ¢ -

OLICHKOM
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3.2. TeMaTHYeCKHIi IJIAH U CoJepKaHHe YUeOHOI0 MpeaMeTa

HanmenoBanme Tema 3ansiTHA, COAepP:KaHNE Y4eOHOT0 MaTepuaJa, Koua-Bo yacoB | Cojaep:kaHue OCHOBHBIX BU/IOB J1eITeJIbHOCTH
pa3esioB U TeM JabopaTopHbie padoThl U MPAKTHYECKHE 3aHIATHS Teopus | JII3
NPOrpamMMbl

1 cemecTp

Pa3nes 1. OcHOBBI CTPOEHHSI BellleCTBa

Tema 1.1.
Crtpoenue aToMOB
XHUMHYCSCKHX
DJICMCHTOB U
npupoja
XUMHYECKOM CBSI3U

BBenenue. OCHOBHbIE CBEIeHUS 0 CTPOEHUHU ATOMA.
BemectBo. ATom. Monekyna. XUMUYECKUN 3JIEMEHT.
Annorponus. CoBpeMeHHasi MOJEIIb CTPOCHUS aTOMA.
CHUMBOJIMUECKUH SI3bIK XUMUU. XUMHYECKUHN DJIEMEHT.
DnexTpoHHas KoHpuUrypauusa aroma. Knaccudukarus
XMMHUYECKHX 3JIEMEHTOB (-, P-, d-351emMenThl). BaneHTHbie
31EKTPOHBbL. BaeHTHOCTh. DNEKTPOHHAS IPUPOAA
XUMHUYECKOHN CBA3U. DJIEKTPOOTPUIIATEIHHOCTD. Buibl
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUTMUECKas,
BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI.

Tecm «Cmpoenue amomos XUMU4ecKux 271eMeHmos u
npupoOa XUMUYECKOU CE53UY.

2-2

IlIpakmuueckasa paboma Ne 1. Pemienue pac4éTHbIX
3aJa4 HA YCTAHOBJICHHE CBA3H MEKAY CTPOCHHEM
aTOMOB XHMHMYECKHMX 3JIEMEHTOB M HCIO0JIb30BaHHE
XHUMHYECKOH CHMBOJIUKH.

Pemienue 3amaHuii Ha  UCHIOJIB30BaHUE  XUMHUYECKOU
CHMBOJINKM W Ha3BaHUW COEIMHEHUWHW IO HOMEHKJAType
MEXIYHAPOAHOIO COX03a TEOPETUYECKOM M IPHUKIIATHOU
XAMHM W TPUBHAIBHBIX HA3BaHUM I COCTaBJIEHUS
XUMHUYECKHUX (DOPMYIT TBYXaTOMHBIX COSIUHEHHH (OKCHIIOB,
Cynb(PUaI0B, TUIPUAOB U T.N.) U JAPYTUX HEOPTAHHMUECKHUX
COEIMHEHMUH OTNIEJIbHBIX KJIACCOB.

[IpakTrueckue 3a1aHus Ha YCTAHOBIICHUE CBSI3U MEXITY
CTPOEHUEM ATOMOB XMMUYECKHUX IJIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C
nosioxkeHneM [lepnonnueckor CUCTEMBI.

2-4

PackpeiBaTh  CMBICII  HM3y4aeMbIX  IIOHATUH
(BBIABIIATD  MX  XapaKTEpHblE  IPU3HAKH),
YCTAaHABIIMBATh UX B3aUMOCBSI3b.

Bnagers  cuctemMoil  XMMHYECKMX  3HAHHH,
KOoTopas BKJIIOYAET: OCHOBOIIOJIAraroIue
HNOHATHSL  (XMMHUYECKMM  DJIEMEHT,  aToM,

JJIEKTpOHHass o0ojgoyka aroma, s-, p-, 0-
JJICKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTETICHb
OKHCIICHUS, XUMHYECKas CBSI3b, MOJIb, MOJIAPHAS
Macca, 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK
XUMHH, (dakTomoruueckue CBEIICHUS o
CBOMCTBAxX, COCTaBe, MOJYYCHUH U Oe30MacHOM
WCIMOJIb30BAHNHM BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JIEATCILHOCTH YSJIOBEKA.

[IpoBoauTH pacueTsl Ha  HCHOJIb30BAHUE
XUMHYECKOH CUMBOJIMKU u Ha3BaHUH
COEAMHEHMH 110 HOMEHKJIAType MEXIyHAPOJIHOIO
COK03a TEOPETUYECKOM M IMPHUKIAJHOM XUMHUU H
TPUBHUAIBHBIX  HA3BaHUW 1  COCTaBJICHUSA
XUMUYECKUX (OPMYJIT COCTUHEHHM.

[IpoBOaUTE pacyeTsl Ha YCTAaHOBJIECHUE CBA3U
MEK]1y CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NIEPUOAUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX 3JIEMESHTOB M UX
COE€IMHEHHUI B COOTBETCTBHUH C IIOJIOKEHHUEM
[Tepronnuueckoil CUCTEMBI.
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Tema 1.2.
[Tepuoanueckuit
3aKOH M Ta0IuIa
.. MengeneeBa

Ilpakxmuueckas paboma Ne 2. CpaBHeHue
IMepuoan4YeCKOro 3aK0HA U TEOPHH XHMHYECKOr0 CTPOCHHS.
®usnueckuil cmbica Ilepuonnueckoro 3akona JI.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIO’KHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO0 aiemMeHTa B [leproanueckoit cucreme.
MupoB033peHUYECKOe U HAyYHOE 3HAYCHUE
IIepunonnueckoro 3akoHa JI.11. Menneneesa. [Iporuosst
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX
DJICMCHTOB.

Paznen 2. Xumnuyeckue peakunu

Tema 2.1. Tumesl
XUMHYECKUX
peakuuii

Knaccupurkauus v THIIBI XMMUYECKUX PeaKLUi.
Krnaccudukanus u THIBI XUMUYECKUX PEAKIUi C ydacTheM
HeopraHuyeckux BemiecTB. CocTaBlIeHHE YpaBHEHUM
peakIuii COeTMHEHHUS, Pa3I0KEeHHsI, 3aMEIICHHS, OOMEHa, B
T.4. peaKIuil TOPEHUSs, OKUCIICHUS-BOCCTAHOBJICHHUS.
VYpaBHEHHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUS. CTeNeHb
okucaenus. OKHCIUTEIb U BOCCTaHOBUTEIE. COCTaBICHUE
Y YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOJIOM JIEKTPOHHOTO Oananca. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEACSITSILHOCTH
OpraHU3MOB.

2-8

2-6

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB
XHUMHYECKHX 3JIEMEHTOB M UX COCAUHEHHH I10
nepuojaM u rpynnam [lepruoandeckoi cucTemsl
xuMu4YecKkux djemeHnToB 1. . Menaeneena.
PackppiBath CMBICT H3y4aeMbIX TOHATHI
(BBISIBJIATH UX XapaKTEepPHBIC MPU3HAKH ),
yCTaHaBIIMBATh UX B3aUMOCBsI3b. PacKpbIBaTh
CMBbICH Iepuoandeckoro 3akona /1. M.
MenzeneeBa 1 JEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOUIYIO, 0OBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH.

XapakTepru30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMUYECKHUX 3J1eMeHTOB 1—4 nepuoios,
UCIIOJB3Ys HOHATHS «S-, P-, d-3IIEKTPOHHBIE

OIi6I/ITaHI/I>>, «BHeliFeTI/I‘IeCKI/IC iliOBHI/I».

[IpoBoauTh, HAOIIOJATH U OMKMCHIBATH
XUMHYECKUN SKCIIEPUMEHT: 110 OIIPEAEICHUIO
CpC€Aabl BOOHBIX paCTBOPOB BCIICCTB, BBIABICHHUIO
YCIIOBU NPOTEKaHUs PeakLuii HOHHOrO 0OMeHa,
M3YYEHHUIO BIIMSHUS Pa3IMYHBIX (AaKTOPOB Ha
CKOPOCTb peaKIuil.

CnenoBaTh IpaBuUiiaM MOJIb30BaHUS XUMUYECKOM
MOCY10i 1 J1aGOPaTOPHBIM 00OPYIOBAHUEM.
HpeﬂCTaBJU[TB PE3YIBbTATBI XUMHUYCCKOT'O
HKCIEpUMEHTa B (JOpPMeE 3aIUCH YpaBHEHUI
COOTBCTCTBYIOIIHUX peaKuHﬁ " a€JIaTh BBIBOJbI Ha
UX OCHOBE.
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IlIpakmuueckasn paboma Ne 3. BpinoiHeHHe PacuyeTHBIX
3aJlaHUll 10 YPABHEHUSIM XUMHUYECKUX PeaKkuil.
KonuuecTBennbie oTHOIICHUS B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 110
YPaBHEHUSIM XUMUYECKHUX peakuuid. MoJb Kak equHuIa
KOJIM4YecTBa BeuiecTBa. MoisipHas macca. 3aKOHbI
COXpaHEHHUS MacChl U SHEPTUU. 3aKOH ABOTAJIPO.
Mounsipabiii 00beM ra3zoB. OTHOCUTENbHAS IJIOTHOCTH Fa30B.
PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN C
HCIIOJIb30BaHHUEM Macchl, 00beMa (HOpMallbHbIE YCIOBHS)
ra3oB, KOJJM4YECTBA BEIIECTBA.

2-10

IIpoBOANTH BBIYMCIIEHUS C UCIIOIB30BAaHUEM
IIOHATHUS «MaccoBasi J10JIs BEILECTBA B PACTBOPE»
[IpoBOAUTH BBIYMCIIEHUS IO YPABHEHUSAM
XMMUYECKHUX peaklyii, B TOM 4ucie
TEPMOXUMHUYECKUE PACUETHI.

ITpoBOIUTH BHIYMCIIEHUS 110 YPABHEHUSAM
XUMHYECKUX PEAKIIUH.

CamocCTOATeNbHO MJIAHUPOBATh U OCYILECTBIISATh
CBOIO I103HABATEJIbHYIO J1€ATEIbHOCTD;
IPUHUMATh AKTUBHOE y4acTue B IPYIIIOBOM
yueOHOI eI TeTLHOCTH.

Tema 2.2.
DNeKTpoIUTHYECKAst
JIHACCOLAIUI U
HOHHEII 00MeH

Teopus r1ekTposmTHyeckoi qnucconuanuu. Monbl.
DNEeKTPOIUTHI, HEANIEKTPOJIUTHL. Peakiuyu HoHHOTO 0OMeHa.
CocraBiieHue peakiuii HOHHOro 0OMeHa myTeM
COCTAaBJICHUS X IOJHBIX U COKPAIIEHHbBIX HOHHBIX
ypaBHeHU. KHCIIOTHO-OCHOBHBIE peaKIMU. 3aJaHus Ha
COCTABJICHME MOHHBIX peakuil Teopus aIeKTpOIuTHIECKON
aucconuanuu. MoHsl. DIeKTpONIUTbI, HEAIEKTPOIUTHI.
Peaxiuu nonHnoro oomena. CocrapiieHre peakinii HOHHOTO
oOMeHa MyTeM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIIHH.
3a/laHusl HA COCTaBJICHUE HOHHBIX peaKLui.

2-12

JlabGopaTopHnas padora Ne 1.“McciienoBanue TUIOB
XHMHUYECKHUX peakumi”.

HccnenoBanue TUTIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX
1 00pa3yoIINXCs BEIMIECTB) U MPU3HAKOB XUMHUYECKHUX
peakuuii. [IpoBenenune peakiuii HOHHOTO OOMEHa,
OnpeJIeJIeHUE CPeIbl BOJHBIX PaCTBOPOB. 3aJaHuUs Ha
COCTABJICHHE HOHHBIX PEAKIIHil.

2-14

Kontpoabnas padora Ne 1 mo pazgenam 1,2.  OcHoBBI

CTPOCHUSA BCUICCTBA U XUMHYCCKUC PCAKIINH.

2-16

CocTaBiATh ypaBHEHUSI XMMUUYECKUX PEAKLIUN
MOHHOI'0 0OMEHA C y4acTHEM HEOPIaHUYECKUX
BELIECTB.

CocTaBiATh peakuu COEANHEHUS, PA3I0KEHMUS,
oOMeHa, 3aMelleHHsI, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

CocTaBiATh ypaBHEHUS PEAKIMI pa3In4HbIX
THIIOB; ITOJIHBIE U COKPALIEHHBIE HOHHBIE
YPAaBHEHUs pEaKlMii, yIUThIBasl yCIOBUS, IPU
KOTOPBIX 3T PEaKIUU UIYT 10 KOHLA.
IToaTBEpK1aTh CyIIECTBOBAHNE T€HETHYECKOM
CBSA3U MEXIYy HEOPraHUYECKUMHU BEIIECTBAMU C
ITOMOIIBI0 YPABHEHMI COOTBETCTBYIOIINX
XUMUYECKUX PEAKLUN.

[IpoBONTE peakuuu, MOATBEPKIAIOIINE
XapaKTEepHbIE CBOMCTBA U3y4aeMbIX BELICCTB;
pPacro3HaBaTh OINBITHBIM ITyTEM aHHUOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpax.
HabmtoiaTe 1 onuckIBaTh JEMOHCTPAIIMOHHBIE
OIIBITHI; IIPOBOJUTH U ONKUCHIBATH XUMUUECKUI
JKCIIEPUMEHT.

IIpencraBisaTe pe3yabTaTbl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3alncu ypaBHEHU I
COOTBETCTBYIOIIMX PEAKLIMK U J1eJaTh BEIBOJBI HA
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UX OCHOBE.
CnenoBate npaBuUiIaM MOJIb30BaHUS XUMHYECKOU
NIOCYJI0M 1 JIAOOPATOPHBIM 00OPYIOBAHUEM.
TR Ty YT m—r——————— T
Tema 3.1. Kunaccnpukanus, HOMEHKJIATypa U CTPOCHUE 2-18 KnaccugunupoBars HeoOpraHHUECKUE BELIECTBA B
Knaccudukanus, HEOPraHU4eCKHUX BelleCTB. COOTBETCTBUH C UX CTPOCHUEM.
HOMEHKJIaTypa 1 [Ipenmer Heopranuueckoit xumuu. Kiaccuduxanus PackpsIBaTh CMBICT U3y4acMbIX TOHATUN
CTPOCHHE HEOPraHUYECKUX BEILECTB. (BBLAETATH UX XapaKTEpHbIE IPU3HAKN) U
HEOPraHUYECKUX [Ipocteie u cnoxHble BeniecTBa. OCHOBHBIE KIIacChl IIPUMEHSITH 3TU MOHATHUS IPU ONMCAHUN COCTaBa
BELICCTB CJIO’KHBIX BELECTB (OKCHU/bI, TUAPOKCHIbI, KUCIIOTHI, COJIH). U CTPOEHUS BELIECTB, AJIs OObACHEHMS
B3anmocBsI3p HEOPraHUYECKUX BELECTB. ArperaTHble OTACNBHBIX (DAKTOB U SBJICHUU.
cocTosiHus BemecTBa. Kpucrammmueckue u amopgpHbie Omnpenenars BUJIbl XUMUYECKOH CBS3H
BeleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, (KOBAJICHTHOM, MOHHOM, METAJUTMICCKOM,
MOJIEKYJISIpHAs, HIOHHAs, METaJNIn4yecKas). 3aBUCUMOCTb BOJIOPOJIHOM) B COEIMHEHUSX; THII
(U3NIECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON KPHUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
peleTky. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB BELIECTBA.
OT BUJIa XUMUYECKOU CBSI3U U TUIA KPUCTAJUIMYECKOMN OnpenensTb BaIEHTHOCTD U CTEIIEHb
peweTku. [IpyunHBl MHOr00Opasus BEIIECTB. OKHCJICHUSI XMMHUYECKUX JIEMEHTOB
Tecm «Homenxnamypa u Haszsanue HEOP2AHUYECKUX B COCAMHEHUSX PA3IIMYHOIO COCTABA.
sewecme UCX00s1 U3 UX XUMUYeCKol hopmyisl uiu Pemate 3amanus no kiraccuukammm,
cocmasnenue XumMuieckou Qpopmynsl Ucxo0s U3 HaA36AHUS HOMEHKJIAType U XUMHUYECKUM (opMyiaM
geujecmea no MeHcOYHapoOHOU Ul MpUSUAIbHOL HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB
HOMEHKIamypey. (yrapHslii ra3, yrileKMCiblii ra3, aMMHaK,
Ilpakmuueckas paboma Ne 4. Pemienue 3a1aHuii 1o 2-20 | rameHas U3BECTh, HErauleHas U3BECTh, IUThEBAs
KJIaccupuKanu, HOMEHKJIaType H XUMHUYeCKHM coJla M IpYTMX): Ha3bIBaTh U COCTABIISATH
(opmys1aM HEOpPraHMYeCKHX BEIIECTB. (bopMyIIbl XUMHUUECKUX BEIIECTB, ONPEACIIATH
HomMmeHkitaTypa HEOpraHM4eCcKuX BEIIECTB: Ha3BaHUE IIPUHAUIEKHOCTD K KJIaccy.
BEIIECTBA UCXO/ U3 UX XUMHUYECKON (hOpMYJIbI HITU
COCTaBJICHHE XUMUYECKOW (DOPMYIIBI HCXO/sI U3 Ha3BaHUS
BemiecTBa 1o mexayHapoHon (MIOITAK) win
TPUBHAIIBHOM HOMEHKJIaType. Penienne npakTHueckux
3aJJaHU 10 KJIaccu(UKAIUN, HOMEHKIIAType U XUMUYECKHM
(dbopMyliaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.
Tema 3.2. ®usuxo- | U3yyenune pu3n4ecKuX 1 XMMHYECKHX CBOICTB 2-22 PackpsIBaTh CMBICT U3y4acMbIX TOHATUN
XUMHUYECKHE METAJIJIOB M UX CIIOCO00B IMOJIy4YeHUsl. (BBLOENIATH UX XapaKTepHbIe IPU3HAKU) U
CBOICTBa Mertayinbl. 3Ha4u€HHE METANIOB M HEMETAJIOB B IPUPOJIE U IIPUMEHSITh 3T MOHATHUS IPU OMMCAHUU COCTaBa
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HEOPraHUYECKUX
BEILIECTB

KH3HEACSATEILHOCTH YeJIOBEeKa U opranu3mMoB. Kopposus
METaJJIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAJUIOB OT
KOPPO3HH.

N3ydyenue puznvecKkux 1 XMMUYECKUX CBOICTB
HEMEeTAJIJIOB U UX CIIOCOOO0B MOJTy4YeHMUS].
Hewmeramnsl. Tunnunsie cBolicTBa HemetayioB [V— VI
rpymi. Knaccudukanust 1 HOMEHKIIaTypa coOeTMHeHUI
HeMeTalsIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B
MIPUPOJIE.

2-24

OnpenesieHne XUMHUYECKUX CBOWICTB HEOPraHUYECKUX
BeIleCTB.

3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB IIPOCTHIX BEILIECTB,
BOAOPOIHBIX COGHHHGHHﬁ, BBICIIINX OKCHUI0B U
THIPOKCHUJIOB.

Tecm «Ocobennocmu Xumudeckux c8oUCms OKCUA08,
KUCJIOM, OCHOBAHUU, AMPOMEPHbIX 2UOPOKCUOO8 U CONELLY.

2-26

Tema 3.3.
Nnentudukanus
HEOPTaHHYECKUX
BEILIECTB

JlabopaTtopnass paGora Ne 2. «Unenrudukauus
HEOPraHUYeCKHX BEIIeCTB.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 110 XHUMHYCCKUM
CBOWICTBAM METAJIJIOB U HEMETAJLIOB, MO PACIIO3HABAHHUIO H
MOJTYYSHHIO COCTMHEHU METAJJIOB U HEMETAJLIOB.

I/IﬂeHTI/Iq)I/IKaI_[I/IH HEOPTaHNUYCCKUX BCIICCTB C
HUCITIOJIB30BaHHEM nux (1)I/I3I/IKO-XI/IMI/I‘~IGCKI/IX CBOI\/JICTB,
XAapPaKTCPHBIX  KAaUYCCTBCHHBIX peaKquI . KadecTBenHnrle

peakuuu Ha cyibgaT-, kKapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS.

2-28

U CTPOCHHSI BEIIECTB, 51 OOBSICHEHHS
OTJENbHBIX (DAKTOB U SBJICHUI HEMETAIIOB
(ramoreHoB, cepkl, a3ota, pochopa, yriepona u
KPEMHHSI) U UX COCTMHCHUH (OKCHUJIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOJAOPOIHBIX
COCIUHECHHM ).

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB

U UX COCOUHEHUM.

OOBsicHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB HEMETAIJIOB M UX
COCIMHEHHH ¢ yUETOM CTPOCHUS UX AaTOMOB H
nonoxkenus B [lepuoanaeckoit cucreme
xumuueckux ayemeHToB J[. . Meneneena.
Xapaktepu3oBaTh (OIMHUCHIBATH) 00IIHE
XUMHYECKHE CBOMCTBA HEMETAIIIOB, HX
BXHEHIIINX COCAMHEHUM, TTOATBEPKIast 3TO
OIHMCaHWE IPUMEPAMH YPABHCHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH.
XapakTepu30BaTh BIUSIHAE HEMETAIUIOB U UX
COCJIMHEHH Ha )KUBbIE OPTaHU3MbI; OITUCHIBATH
MIPUMEHECHHE B PA3JIMYHBIX 00JIACTIX
MPAKTUYECKON JAESITEeNbHOCTH YETTOBEKa.
PackpbiBaTh CYIIIHOCTH OKHCIUTEIIBHO-
BOCCTAaHOBUTEBHBIX PEaKIUi TOCPEACTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHca ITHX
peaKuuid.

[TpoBoauTH peakiuu, MOATBEPKAAIOIINE
XapaKTepHbIC CBOMCTBA N3yYacMbIX BEIIESCTB;
pacmo3HaBaTh ONBITHBIM IMYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpax.
Habmto1aTe ¥ ONUCHIBATH IEMOHCTPAIIOHHBIE
OITBITHI; TPOBOMTH U ONHUCHIBATh XUMHUICCKUI
AKCIIEPUMEHT (JTa0OpaTOPHBIE U IPAKTHUECKUE
paboThI).

[IpencTaBasiTh pe3ynbTaThl XUMUYECKOTO
SKCIIEPUMEHTa B (hOpMe 3aIiCH ypaBHEHUH
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COOTBETCTBYIOLLIMX pEAKLUI U I€JaTh BBIBOABI Ha
UX OCHOBE.

[IpoBOAUTH BBIYMCIIEHUS IO YPABHEHUSAM
XUMHUYECKHUX peaKIuil.

CaMOCTOATENBHO IUIAHUPOBATH U OCYILIECTBISAThH
CBOIO [T03HABATENbHYIO JI€ATEIILHOCTD;
IIPUHUMATh aKTUBHOE Y4acTHE B IPYIIIOBOM
yueOHOH eI TeTbHOCTH.

Ilpakmuueckaa padoma Ne5 CocraBjieHHe YpaBHEHMH 2-30 | XapakTepu3oBaTh (OMUCHIBATH) OOIIHE

XUMHYECKHX pPeaKIuid. I | XUMAYECKUE CBOWCTBA METAIIJIOB, UX BaKHEUIITHX

YpaBHEHHS] XUMUYECKUX PEAKIHA C y4aCTHEM IMPOCTHIX U COEIMHEHUH, MOATBEPXK/Iasi 3TO OIHCAHUE

CIIO)KHBIX ~ HEOPraHMYEeCKHX  BEUIECTB: METAUIOB U pUMepaMu YpaBHEHHUI COOTBETCTBYIOUINX

HEMETAVIOB,  OKCHJIOB  METaJUIOB, HEMETAIJIOB | XUMHYECKHUX PEAKIIHii; MPUMCHCHHE METAJLIOB B

aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHUYECKUX  KHUCIOT, pa3IMYHbIX 00JaCTSIX, a TAK)KE UCTIOJIb30BaHUE

OCHOBaHUH M aM(OTEPHBIX TUIPOKCUIOB; HEOPTaHUICCKIX WX JUTSL CO3JITaHUSI COBPEMEHHBIX MAaTePUAIOB U

COJICH, XapaKTEepU3YIOIIUX UX CBOMCTRBA. TEXHOJIOTH.

Pemenue npakTHKO-OPUSHTHPOBAHHBIX TEOPETUICCKUX PackpbIBaTh CyIIHOCTh OKHCIUTEIBHO-

3aJlaHui Ha CBOMCTBA, COCTAB, MOJYYCHHE U Oe30MacHoe BOCCTAaHOBUTEJBHBIX PEaKIUi OCPEACTBOM

MCTOJIb30BAHNE BAKHEHITNX HEOPTaHMYECKUX BEIIECTB B COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ITUX

OBITY U IPAKTHUECKOH eATEIbHOCTH YEJIOBEKA. peaxiuii.

Kontpoabnas paéora Ne 2 mo pasaeny 3. Crpoenne | 2-32 [TpoBOUTE peaKkIyy, MOATBEPKAAFOLINE

M CBOIiCTBA HEOPraHUYECKUX BELIECTB. nn XapaKTePHbIC CBOHCTBA H3YIACMBIX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI METAJIJIOB,
MPHUCYTCTBYIOININE B BOJHBIX PACTBOpAX.

IMpomeskyTounas atrectamus JJDA 2
Bcero 3a 1 cemecTp 20 14

2 cemecTp

Pa3nes 4. CTpoeHue U cBOICTBA OPraHMYeCKHUX BellleCTB

Tema 4.1.
Knaccudukanus,
CTPOECHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BELIECTB

Beenenue. Ilpeamer, MecTo ¥ 3HAYEHHE OPraHUYECKOM
XNUMHUHU B CUCTEME €CTECTBCHHbBIX HayK.

[TosiBneHME 1 pa3BUTHE OPraHUUYECKON XMMUU KaK HAYKHU.
XI/IMI/I'—IeCKoe CTpOGHI/Ie KakK HOpS[)IOK COCANHCHUA aTOMOB B
MOJIEKYJIE  COIJIACHO UX  BaJIEHTHOCTU. (OCHOBHBIE
ITIOJIOKCHUS TeOpI/II/I XUMHUYCCKOT' O CTpO@HI/ISI OpFaHI/I‘IeCKI/IX

2-36

PackpbIBaTh CMBbICJ U3y4YaeMbIX IOHATUA
(BBIAABJIAATH UX XapaKTepHble IPU3HAKH),
yCTaHABJIMBATbh UX B3aUMOCBS3b.
[IpUMeHATH M0J10KEHUS TEOPUU CTPOEHHUSA
OpraHuYecKux coefuHeHuu A. M. BytsiepoBa
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coequHeHnii A.M. bytnepoBa. VYruiepoaHBId  CKeleT
OpraHUYEeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMICTB BEILECTB
OT XMMHUYECKOI'0 CTPOEHUS MOJIEKYJI. MI30Mepus U U30MepHI.
[Tonstue o pyHKuHoHaIBHOU rpymie. Panukan. [TpuHImms!
KJ1acCU()UKALUU OPraHMYECKUX COSAMHEHUI.
MexnyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATYphI OPraHuYeCcKUX coennHeHui. [lonstue 06
a30TCOJEepKAIINUX COSIUHEHUSIX, OMOIIOTMYECKU aKTUBHBIX
BemecTBax (yriieBojax, xKupax, Oenkax u Jip.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO).

Ilpakmuueckas paboma Ne 6. PacueTsl npocreiiiei
(opMyJIbI OpraHnyecKoi MoJIeKyJIbl.

Homenknarypa opraHM4ecKuX COEJUHEHUN OTAEIbHBIX
KJIaCCOB (HACBILLIEHHbIE, HEHACHIIIEHHbIE U aPOMaTUYECKHE
YTJIEBOOPO/IbI, CIUPTHI, PEHOJIBI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHue NOIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (hOpMYIT OpraHUYECKHX
BELIECTB OT/AEJbHBIX KJIACCOB, UCIOJb3Ys UX HA3BAHUS 110
cHUCTEMaTU4YeCcKOi M TPUBHAIbHON HOMEHKIIATYpe (3TUJIEH,
aleTUJIeH, TIUIepH, PeHo, hopMabIeru, YKCyCHas
KHCII0Ta, TUIKH). PacyeTsl npocteiimeit popmyisl
OpPraHUYECKOM MOJEKYJIbl, UCXO/S U3 3JIEMEHTHOIO COCTaBa
(B %).

2-38

JiJ1s1 00'bSICHEHHS] 3aBUCUMOCTHU CBOMCTB
BeIeCTB OT UX COCTaBa U CTPOEHMUSI.
Mcnosib30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI51
COCTaBJIEHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpaLEHHOW) GOpMy.JT
OpraHHUYecKUX BelecTB.

OnpenensaTb BUZbl XUMAYECKOMN CBA3U
(oAuHapHbIe, KpaTHbIE) B OPraHUYECKUX
COeJIUHEHUSIX.

PackpsiBaTh poJib OpraHu4ecKkord XMUMUH B
»KMU3HU YeJI0BEKA, UJIJIIOCTPUPOBATD CBSI3b C
JIpYyTUMHU HayKaMH.

CocTaBiATh MOJIHBIE U COKPAILEHHBIC
CTPYKTYpHBIC (DOPMYITBI OPTraHHUYECKUX BEIIECCTB
OTJENbHBIX KJIACCOB, UCIIOJIb3Ys UX HA3BAHUS 1O
CUCTEMAaTUYECKOW U TPUBUAIILHOW HOMEHKIIATYpE
(3TUIIEH, aleTHIIeH, TTUIepUH, PEeHOo,
(dbopManbaeru, YKCyCHas KHCIIOTA, TIUIUH).
[Tpou3BoIUTH pacyeTsl mpocTenieii GopmyIbl
OpPraHUYECKON MOJICKYJIbI, UCXOS U3
3JIEeMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COEeTUHEHUN

POu3uKo-XUMHYECKHE CBOICTBa
HelnpeaeJbHbIX YIJIeBOAOPO0B.

Oco0eHHOCTH KJacCU(PUKAMU U HOMEHKIJIATypbl BHYTpPU
KJlacca; TOMOJIOTMYECKMH psig MU obmas  ¢dopmyna;
n3oMepus; (pU3NUECKue CBOMCTBA; XMMHYECKHE CBOMCTBA;
CrocOOBbl TMOJY4YEeHHs): — TMpelesIbHbIe  YIIIEBOJOPO/IbI
(amkaHbl ¥ LUKJIOAJIKaHbl). ['opeHrne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOUYHUKOB TeIJIa B MPOMBIIUIEHHOCTH U OBITY.
CpoiicTBa MPHUPOAHBIX YIJIEBOAOPOJOB, HAXOXKJIEHUE B
IpUPOJIE U IPUMEHEHHE alIKaHOB; HEIpeaeNbHbIE (JIKEHBI,
QIKUHBl M aJKaJUEeHbl) U apoOMaTUYECKHE YIJIEBOIOPOIBI.
['opeHue aneTusaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO

npeacjabHbIX u

2-40

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH
(BBIABJISITh MX XapaKTepPHbIE MPU3HAKH),
yCTaHABJIMBATb UX B3aUMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOIUE MTOHATUSA
IIPY ONMUCAHUHU COCTaBa, CTPOEHUS U
IpeBpaleHuH OpraHudecKUux CoeJUHEHUH.
HMcnosib30BaTh XUMHYECKYH0 CHMBOJIMKY J1JIsl
COCTaBJIEHUsI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOMH, COKpalEéHHOMN) dopMy
OpraHUYeCKHUX BELIECTB.

YcTaHaBJIMBATb NPUHA/IJIEXKHOCTh BELIECTB K
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IIaMCHU JJISI CBAPKU U PC3KHU MCTAJLJIOB.

DU3NKO-XUMHYECKHEe CBOMCTBA KUCJIOPOACOAEPKAIIUX
U 230TCOJep:KalIUuX coeJMHEHUI.

OcoOenHocTy  KIaccU(PUKAMU U HOMEHKJIATYpbl BHYTpPU
KJlacca; TOMOJIOTMYECKMH psig .  obmas  ¢dopmyrna;
nzoMepust; pusrueckue CBOMCTBA; — KUCIOPOCOIEpIKalIie
coequHeHUs (CUPTHl U (PEeHONBI, KapOOHOBBIE KUCIOTHI U
3¢upbl, aabAECTUABl U KETOHBI, JXUPBI, YIJIEBOJIBI);
a30TCO/ICpXKAIINE COCIUHEHUS] (AMHHBI U aMHHOKHCIIOTHI,
Oenkn). BricokomornekynspHbie COETMHEHUS
(cunTeTHUECKHE u OMOJIOTUYECKU-AKTUBHBIE).
[IpakTueckoe NpUMEHEHHE HTUIICHTIUKOJSA, TIHIEpUHA,
¢enona. Ilpumenenme ¢dopmanpaeruaa, ameraibIeruja,
YKCYCHOM KUCIOTHL. MblIa KaK COJIM BBICIIUX KapOOHOBBIX
KUCI0T. Moromue cBOMCTBA MbLIa. MOHOMEp, IMOIUMED,
CTpyKTypHOE 3BeHO. llommmepusamms dTHIIEHA  Kak
OCHOBHOE HAIPaBJIEHUE €r0 UCIIOIb30BAHMS.

I'enetnyeckas CBSI3b MEXKAY KJacCaMH OpraHMYeCKHX
COEMHEHHIA.

2-42

Ilpakmuueckan paboma Ne /. CocraBjieHue ypaBHeHHUil
XHMHYECKHX peaKliii OpraHu4ecKux coeAnHeHu .
CBolicTBa OPraHUYECKUX COETMHEHNN OTJENBHBIX KJIACCOB
(TpuBHaNbHAS U MEXAYHApOAHAsI HOMEHKJIATYpa,
XMUMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTyYeHHMsT): IpeAeIbHbIe
(anmkaHbI ¥ LIUKJIOAJIKAHbI), HEMPEIeIbHbIE (AJIKEHBI,
QJIKMHBI U aJIKaJUEHbI) U apOMaTHUECKUE YTIIEBOJOPO/IbI,
CHUPTHI U (PEeHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPBHL,
QJIBJIETU/IBl U KETOHBI, aMUHBI 1 AMHUHOKHCJIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHus Ha
COCTaBJIEHHE YPABHEHUHM XMMHUECKHUX PEAKIIMN C y4aCTHEM
OpPraHMYECKHX BEIIECTB HA OCHOBAaHUH MX COCTaBa U
CTPOEHHMSI.

2-44

JlaGoparopnass paGora Ne 3.
U3Y4YeHHE ero CBOMCTBY.
[IpeBpaiieHus OpraHMYECKUX BEUIECTB IMPU HAIPEBAHUU.
MopenupoBaHue MOJIEKYJ M XMMUYECKUX MPEBpaAlICHUN Ha

«IlosryyeHue 3THJIEHA U

2-46

onpe/ieJIEHHOMY KJIacCy yrJeBoA0pPOJ 0B M0
COCTaBYy U CTPOEHUIO, HAa3bIBATh UX IO
CHUCTeMaTHU4YeCKON HOMEHKJIATYPE; MPUBOJUTH
TpUBUAJIbHbIE HA3BaHUS OT/le/IbHbIX
npeacTaBUTeJEN YII€BOJL0PO/OB.
OnpenensaTb BUAbI XUMUYECKOM CBA3U

B MOJIEKYJIaX YIJ1€BOJ0PO/0OB;
XapaKTepHU30BaTh 3aBUCUMOCTb PEAKLIMOHHOH
CIIOCOOGHOCTH YTJIEBOAOPOJOB OT KPAaTHOCTHU
KOBaJIEHTHOW CBfI3H.

XapakKTepHu30BaThb COCTAB, CTPOEHHUE,
npuMeHeHUe, U3NUECKUE U XUMUYECKHEe
CBOMCTBA, BaXKHEMLIHe CIOCOObI OJTyYeHHUs
TUMWYHBIX IPEJCTaBUTENEN PA3JIUUHBIX
KJIacCOB yIJ1eBOJOPO/I0B (MeTaHa, 3TaHa,
3TUJIEHA, alleTUJIeHa, byTajueHa-1,3,
6eH30.1a).

BbIIBASAITE TeHETUYECKYIO CBSI3b MEXAY
yrJIeBOJIOPOAAaMHU U OATBEPKAATh €€
HaJIMile YpaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX peaKIUi C UC0JIb30BaHUEM
CTPYKTYPHBIX GOpMYy.I.

XapakTepr30BaTb UCTOYHUKHU
yIJ1€BOJOPOAHOTO ChIPbs (HePpThb, IPUPOAHBIN
ras, yroJib), Cioco6bl UX nepepaboTKHU U
NpaKTU4YeCcKoe NpUMeHeHHe N0JIydyaeMbIX
MPOJYKTOB.

Ucnosb30BaTh eCTeCTBEHHO-Hay4YHble
METO/Ibl IO3HAHUS — MPOBEJIEHUE,
HaOJII0/IeHre U ONKCaHUe XUMUYECKOT0
JKcIepUMeHTa (J1abopaTOpHbIE U
NpaKTU4yecKue paboThl).

CnenoBaTh NpaBUJiaM 6e30MacHON paboThI B
JlabopaTopUM NPU UCIOIb30BAaHUHU
XUMHUYECKOU Mmocy/ibl U 000pyA0BaHUs, a
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npuMEepe 3TaHa, 3TUJICHA, allCTUIICHA U AP.

TaK)Ke paBuJiaM 00pallieHus C BellleCTBaMH B
COOTBETCTBUM C UHCTPYKIIUAMH 10

Ilpakmuueckan padoma Ne 8. OmnpeneneHue CBOICTB 2-48 | BBINOJITHEHHUIO JIAOOPATOPHBIX ONMBITOB U
OPraHMYecKUX COeAHHEHUI. NpaKTU4YeCKHUX paboT M0 NOJIyYEHHUIO U
CocraBnenue cxeM peaknuii (B TOM  4uCie 1O M3Y4YEeHUI0 OpraHUYeCKUX BeLleCTB.
MPEAJIOKEHHBIM LEMoYKaM MIpEeBpaLICHHUI), [IpecTaBaATh pe3y/bTaThl 3KCIEPUMEHTA B
XAPAKTCPUIYIOIIUX XUMHUYCCKUC CBOICTBA OpTraHU4YCCKUX (l)opMe 3alucu ypaBHeHI/Iﬁ COOTBETCTBYIOLIHUX
COG,Z[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB, CIIOCOOBI HX IMOJIYYCHUA pea}(uy]ﬁ U J1eJ1IaThb BBIBOJbI HA UX OCHOBE.
W Ha3BAHUC OPraHUYCCKUX COCAWMHCHHUU 110 TPHUBHUAJIBHOU HpOBOAI/ITb BbIYHCJIEHHUS 110 YPABHEHHIO
HJIn MCX(HYHaPO,HHOﬁ CHUCTEMATHYECKOU HOMCHKIJIATYpC. XapakTEepU3YIOUINX XUMUYECKIE CBOIMCTBA
OPraHMYeCKUX COCTMHEHUIN OTAEIbHBIX KIaCCOB.
CamMoCTOATEJIbHO IIJIAHUPOBATh U
OCyL1eCTBJIATh CBOIO I03HABaTEJIbHYIO
JedATeJIbHOCTb; IPUHUMATh aKTUBHOE
y4yacTHe B TPYyNIOBON y4eOHOU
JledTeJIbHOCTH.
Tema 4.3. buoopranuuyeckune  coequHenus. IlpumenHenne mu 2-50 PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN
Wnentudukanus O0MoJsIoruYecKas poJib yriieBoJao0B. (BBIABIIATH UX XapaKTEpHbIE IPU3HAKN),
OpraHUYEeCKUX OkuciieHHe YIJIeBOJOB — UCTOYHHUK SHEPIHMH HKUBBIX YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh
BEILIECTB, UX opranu3moB.  OOiacTd  NPUMEHEHHS]  AMUHOKHUCIIOT. COOTBETCTBYIOLIME ITOHATHS ITPU ONTUCAHUU
3HA4YEHUE U [IpeBparenus 0enKkoB MUIM B opraHu3Me. buonorudeckue COCTaBa, CTPOCHHUS U NIPEBPALLCHUN
MPUMEHEHUE B ¢byakuun 6enkoB. buonornueckue ¢yHKIUM KUPOB. Poib OpraHNYeCKUX COCTUHEHUM.
OBITOBOM U OpPraHMYECKON XHWMHUU B pEIIEHUU MPOoOJIeM MHUIIEBOU Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
MIPOM3BOJICTBEHHON | 0€30IacHOCTH. JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
NEeSATEIbHOCTH Posib opraHuveckoii XuMHUH B pelleHHH mpodaem | 2-52 (pa3BEpHyTOH, COKpaIE€HHOoI) Gopmy
YeJIoBeKa JHEPreTu4ecKoil 0e30MacHOCTH, B PA3BUTUU MEIULMHBI, OpraHMYECKHX BEIIECTB.
CO3/IaHUU HOBBIX MAaTE€pUAIIOB, HOBBIX NCTOYHUKOB HEPTUH YcranaBnuBaTh MIPUHAIIEKHOCTD BELIECTB K
(ampTEepHATUBHBIE  UCTOYHHKH  JHepruw). OmnacHOCTh ONpeen€HHOMY KJIacCy IO COCTaBY U CTPOCHHIO,
BO3JEHUCTBUS HA )KUBBIE OPTAHU3MBbI OPraHUYECKUX BEILIECTB HAa3bIBaTh UX [0 CHCTEMATUYECKOMN
OTJIETBHBIX KJIAcCOB (YTJI€BOAOPOJbI, CHUPTHI, (DEHOJIBI, HOMEHKJIaType; PUBOJIUTh TPUBUAIIbHBIE
XJIOPOPTaHUYECKHE TMPOU3BOJHBIC, aNbICTUABI H 1p.), Ha3BAaHUS OTAEIBHBIX MPEICTABUTEIICH
CMBICJI TTOKA3aTelIsl MPEAeIbHO JOMYCTUMON KOHIEHTPALIUH. KHCIJIOPOJICOACPKALIUX COEAMHEHUMN.
Tecm «llpumenenue u buoa02UYECKAsL POIb 2180008y XapakTeprus3oBaTh COCTaB, CTPOCHUE,
JlabopaTtopnass paGora Ne 4. “Unenrudukanus 2-54 | npuMeHeHHe, PU3NYECKNE U XUMHUYECKHE

OPraHUYecKUX COeJUHEHUN 0TIebHbIX KJIAaCCOB”
Wnentudukaiius opraHudecKux COeTMHEHUN OTeNIbHBIX

CBOIZCTB&, Ba)KHEHIIIE CIIOCOOBI MOJIYYCHU A
TUIIMYHBIX Hpe)ICTaBI/ITeHefI PAa3IMYHBIX KJIACCOB
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KJIacCOB (Ha MpUMeEpe anbAeTHAO0B, Kpaxmama, YKCyCHON
KHCJIOTBI, OEJIKOB U T.II. ) C UCIIOJIb30BAaHUEM UX (PU3HKO-
XUMHYECKHUX CBOMCTB U XapaKTEPHBIX Ka4eCTBEHHBIX
peaknuii. Jlenarypamus 6enka npu HarpeBaHuu. [[BeTHbIE
peakiuu 6enkoB. BO3HUKHOBEHHE aHAIUTUIECKOTO
CUTHAJIa C TOYKH 3PEHUS XUMUYCCKUX MPOIIECCOB MIPH
MPOTEKAHUN KAYECTBEHHON PEAKIINH, TO3BOJISFOIICH
UJIEHTU(DUIIMPOBATD MPEAJIOKEHHBIC OPTAaHUYCCKIE
BCIIECTBA.

KonTpoabHnas padora Ne 3 mo pasgeay 4. Ctpoenue u
CBOIiCTBA OPraHN4eCKHUX BelleCTB

2-56

KHCIIOPOJICOICPKAIIUX COSIMHEHUH (METaHoIa,
3TaHoJja, MIULEepuHa, heHona, hopManbaeruia,
areTanbpaeruaa, YKCyCHOW KUCIOTHI, TITFOKO3HI,
Kpaxmala, 1IeJUII0JIO3b]); BBISBISATh
TCHETUYECKYIO CBSI3b MEXKITY HUMH H
MOATBEPKJIAaTh €€ HaJN4Kie YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL.
OnuceiBaTh COCTAaB, XUMHUYECKOE CTPOCHHE U
MIPUMEHEHHE KUPOB, XapaKTEPU30BaATh UX
3HAYEHUE IS )KU3HEIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3/ICHCTBUS HA KUBBIC
OpPTraHU3MBI OTIPECIIEHHBIX OPTAHHYECKUX
BEIIECTB U MOSICHATH Ha IPUMEPAX CIIOCOOBI
YMCHBIIICHUS U TIPEIOTBPAIICHUS UX BPETHOTO
BO3/ICHICTBUM HAa OpPraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — MPOBEACHUE, HAOTIOACHHUE U
OIMHMCAaHNE XUMHUYECKOTO IKCIICPUMEHTA
(J1abopaTopHbIC U MTPAKTUYECKHUE paOOTHI).
CrnenoBaTh paBuiIam 6e30mMacHOM padOTHI B
nabopaTopuu MpH UCTIOJIb30BAHUN XUMHUECKOH
MOCY/BI M 000PYIOBaHUS, a TAKXKE TIPABUIIAM
oOpallleHusl C BeIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA BBITIOJTHEHHSI TAOOPATOPHBIX
OIIBITOB U MTPAKTHYECKHUX Pa0OT IO MOJYICHUIO
Y U3YYEHUIO OPTraHNYeCKHUX BEIIECTB
[TpencTaBisTh pe3ysbTaThl SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOLTUX
peaKIui 1 J1eiaTh BEIBOJIBI HA UX OCHOBE.
[TpoBOANTH BHIYHCIECHUS IO YPABHEHUIO
XUMHYECKOHN peaKiIuu.

CaMOCTOSITeTbHO TUIAHUPOBATh U OCYIIECTBISTh
CBOIO TI03HABATEILHYIO JICITEIHLHOCTB;
MPUHUMATH aKTUBHOE yYacTHE B TPYNIOBON
y4eOHOU NeATeTbHOCTH
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Pa3nea 5. Kunernyeckue u TepMoIMHAMHYeCKHE 3aKOHOMEPHOCTH
NPOTEeKAHUSI XHMHUYECKHX pPeaKuui

Tema 5.1 Cxopoctb
XUMHYECKHX
peaKuui.
XuMuueckoe
paBHOBeEcCHE

CkopocTh XMMHYECKUX peakiuii. XumMuieckoe
paBHOBecHe

CkopoCcTh peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(bhakTOpOB: MIPUPOJIBI pearupyomumx BEIIECTB,
KOHIIGHTpPALlUM PEarupyrolux BeIIeCTB, TEMIEPaTypbl U
IUIOLIAIA PEAKIIMOHHOM MoBepxHOCTU. TeroBbie 3P PeKThI
XUMHUYECKUX pPeakiuid. DK30-U S3HIOTEPMHUUECKUE, PEAKIUH.
O6paruMocTh peaknuii. XMMHUYECKOE pABHOBECHE B €TO
CMEIIIEHUE TI0]] ICWCTBUEM PA3IUYHBIX (aKTOPOB
(KOHIIEHTpAIlHs PEareHTOB WK MPOAYKTOB PEaKIIH,
JaBJIEHUE, TEMIIEpaTypa) JIJIsl CO3JaHusl ONTUMATBHBIX
YCIIOBUH MPOTEKAaHUSI XUMUYECKUX npoiieccoB. [IpuHimn
Jle Illarense.

2-58

IlIpakmuueckaa padoma Ne 9. BbluHC/IeHHUSI CKOPOCTH
XUMUYECKHX peaxkumii. Pemenue MIPAKTUKO-
OPUEHTHUPOBAaHHBIX 3aJaHUN Ha aHaiuu3  (PaKTOpOB,
BJIMSIFOIIMX HA U3MEHEHHE CKOPOCTH XMMHUYECKOW PEaKInu,
B T.4. C TO3ULIUHA DKOJOTUYECKU IEIeCO00pa3HOro
MOBEJIEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IENIX
COXPAHEHUsSI CBOETO 30POBbS U OKPYKAIOLIEH MPUPOAHOU
cpenbl. Pemenue mpakTHKO-OPUEHTUPOBAHHBIX 33JJaHUNA HA
npuMeHenue npuHuuna Jle-llatense ad HaxoXKIAEHUS
HAMpaBJIEHUS CMEILICHUS! PABHOBECHSI XUMUYECKOW pEaKIINU
u aHanu3  (PaKTOpOB, BIMSIIONIMX Ha  CMEIICHHE
XMMHYECKOIO0 PaBHOBECHS.

Pa3nes 6. PacTtBopsl

Tema 6.1.
Ilonsarue o

IlonsiTue 0 pacTBOpax.
PacTBopeHue kak (u3MKo-XuMHUecKuil npouecc. PacTBopsl.

2-62
I

2-60

IIIT

CocTaBiATh ypaBHEHUS PEAKIMI pa3IuUHbIX
THUIIOB; TIOJIHbIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHHUS peaKluil, yAUThIBasl yCIOBUSL, IPU
KOTOPBIX 3TH PEAKIUU UIIYT JO KOHILIA.
IToaTBEpK1aTh CYIIECTBOBAHUE T€HETUYECKOMN
CBSI3M M@Ky HEOPTraHUYECKUMU BEIIECTBAMU C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi.

[TpoBOUTH, HAOIIOAATH M ONHCHIBATD
XUMHYECKUI SKCIIEPUMEHT: 110 ONPeIeTICHUIO
Cpelbl BOAHBIX PACTBOPOB BEILECTB, BBISIBICHUIO
YCIIOBUHM MPOTEKaHUS peaklnii HOHHOTO 0OMeHa,
M3YUYCHHIO BIUSHUS Pa3InYHbIX ()aKTOPOB Ha
CKOPOCTh peaKLUu.

[IpoBOANTH BHIYKMCIIEHUS IO YPAaBHEHUSAM
XUMHUYECKHUX PEaKIIHii, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI.

OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKOU
peaxkiuu oT pa3InYHbIX PaKTOPOB.

Omnpenenars XxapakTep CMEIEHUS XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHEILIHETO
BozaeiicTBus (mpuniun Jle [latense).
CnenoBaTh paBuiaM MOJIb30BaHUS
XMMUYECKOH MOoCcya0i 1 1a00paTOpPHBIM
000pyI0OBaHUEM.

[TpoBOANTH BHIYHMCIIEHUS TIO YPABHEHUSAM
XUMHYECKHX PEAKIIUH.

CaMOCTOATENBHO IUIAHUPOBATH U OCYILIECTBIATh
CBOIO MO3HABATEIbHYIO JI€ATEIbHOCTE;
MPUHUMATH aKTUBHOE Y4acTHE B TPYNIIOBON

ﬁe6HOI71 NEATEIILHOCTH.

VYcTanaBnuBaTh 3aBUCUMOCTD (DU3HUKO-
XMMHUYECKHUX CBOMCTB HEOPraHMUECKUX BEIIECTB
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pacTBopax CriocoObl  MPHUTOTOBIEHUSI PacTBOpoB. PacTBOpuMOCTS. OT CTPOCHHS aTOMOB U MOJIEKYJI, & TAK)KE TUIIA
MaccoBasg foiis  pacTBOpeHHOro  BemiectBa. (CMbICIH KPUCTAJUIMYECKOMN PELIETKH.
[I0Ka3aTesl MPEIeIbHO JONYCTUMOW KOHLEHTPALMU U €ro [IpoBOAUTH BRIYUCICHUS TPAKTUKO-
HCITOJIb30BAHUE B OIICHKE KOJIOTHUYECKOM 0Ee30MacHOCTH. OPUEHTUPOBAHHBIX PACYETHBIX 3aJIaHUN Ha
[IpaBuna HKOJOTHYECKU IIETIECOOOPA3HOTO IOBEICHUS B PACTBOPHI, HCTIONb3yeMbIe B GBITOBOM I
ObITYy W TPYIOBOM JESATENILHOCTH B LEISIX COXPaHEHUs .
. - IIPOU3BOJICTBEHHON ACATEIIBHOCTH YEJIOBEKA.
CBOETO 3J0pOBbS M OKPYXKAIOLIEH IPUPOJHON CPEMBL;
OMAacHOCTb  BO3ACHCTBUSA  HAa  JKUBBIE  OpPraHU3MBI CamOCTOATENEHO INAHMPOBATE H OCYIECTBIATE
OIIPE/ICIICHHbIX BELICCTB. CBOIO [T03HABATEJIBHYIO J1€ITEIBHOCTD;
Pemenue IIPAaKTUKO—OPUECHTHUPOBAHHBIX pacyeTHBIX IPUHUMAThL aKTHBHOE Yy4acTHE B IPYIIIOBOH
3alaHuil Ha PacTBOPBI, HCIIOJIB3yeMbie B OBITOBOM U yueOHOM NeTeNbHOCTH.
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA. [IpOBOAMTH PAcUeTHI B 3a[JaHUSX HA PACTBOPHI,
UCTIOJIb3yeMbIe B OBITOBOW M MPOU3BOACTBEHHON
JIEATEIbHOCTH YEJIOBEKA.
Tema 6.2. JlabopaTtopnasi padora Ne S5 «lMccienoBanue CBOMCTB 2-64 | CnenoBaTh MpaBUiIaM MOJIb30BaAHUS
HccnenoBanue pacTBOPOB». XUMHUYECKOH MOCY10i1 U 1a00paTOPHBIM

CBOMCTB PacTBOpPOB

[IpuroroBnenue pacTBOpOB 3ajaHHON (MaccoBoul, %)
KOHIIEHTPALUU (c MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEICIIEHUE CPEIbI BOJAHBIX PACTBOPOB.
Pemenne 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJlePKaHUE (COepPKAHME
NPHUKJIATHOT0 MOAYJISA)
Pazjnen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1EATEJIbHOCTH YeJ0BEKa

o0opyoBaHuEM.
[IpoBOANUTH BBIYMCIEHUS IO YPABHEHUSAM
XUMHYECKUX PEAKIIUH.

CaMocTOsTENbHO MIIAHUPOBATh U OCYLIECTBIISATh
CBOIO TTI03HABATENIBHYIO JIEATEIbHOCTH;
MIPUHUMATh aKTUBHOE YYacTHE B IPYNIIOBOI
y4eOHOU JeATEeTLHOCTH.

[TpumensTh mpaBuia 6e30macHOro odpalieHus ¢
BEIIIECTBAMH, UCTIOJIb3YEMBIMU B TTOBCETHEBHON
JKU3HU, TIPaBUIIa TIOBEJIEHUS B IENIAX cOepekeHus
3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CPEbL;
MOHUMATh Bpe (OMaCHOCTh) BO3JCHCTBHS Ha
YKUBBIE OPTaHU3MBI OTIPEICTIEHHBIX BEIIECTB,
cmbici nokazatesns [IJIK, nosicHsaTh Ha mpumepax
CHOCOObI YMEHBIICHHS U MTPEIOTBPALLIEHUS X
BpPEIHOT'O BO3/ICVCTBHS.
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Tema 7.1 Xumusi B ObITY W TNPOM3BOACTBEHHON AesATeIbHOCTH | 2-66 PackpeiBaTh posib XMMHUHU B PELLIEHUU
Xumus B ObITY H YeJIOBEKa. I JHEPreTUYECKUX, CHIPHEBBIX U IKOJIOIMYECKUX
NPOM3BOACTBeHHOH | HoBelmue TOCTHKEHUS XUMAYECKOM HAYKU U XUMHYECKOU po0JIeM YeI0BEeYEeCTBA, ONUCHIBATH OCHOBHBIC
AeATEeJIbHOCTH TexHosoruu. Poiab XuMum B obecrieueHUH 3KOJ0rMYEeCKOH, HAIPABJICHUS PA3BUTUS XUMHUYECKON HAYKU U
YyeJioBeKa SHEPreTUYeCKO U MUIIEeBOM OE30MacHOCTH, Ppa3BUTHH TEXHOJIOTUH.
Meaunussl. IIpaBuia moucka W aHanusa XUMHYECKOH OueHuBaTh MOCIEACTBUS OBITOBON U
uHbOpMAIMM U3 PA3JIMYHBIX HCTOYHHUKOB (HAay4dyHas W IIPOU3BOJICTBEHHON JEATENLHOCTH YEJIOBEKA C
yueOHO-HayyHass  JUTepaTrypa,  CpeAcTBa  MacCOBOM MO3ULUI KOJOrHYeCKOl 0€30I1aCHOCTH.
uHpopmanuu, cetb MHTEpHET). AHanu3upoBaTh U KPUTHUUYECKU OLIEHUBATh
Ipakmuueckas padoma Ne 10. IlpeacraBieHue 2-68 | nHpOPMALHMIO, CBSA3AHHYIO C XUMHICCKUMU
pe3yJbTATOB pelIeHHsi KeiicoB B (popMe MHHH- nn | MPOLECCaMU M UX BIMAHUEM HA COCTOAHUE
o OKPY>KAIOILEH CPEbI.
AOKJIaJa € IPEe3CHTAIllUCH.
. [TpunuMaTh yyactre B 00CYXICHUH
[Touck W aHanM3 KEHCOB O IPUMEHEHUU XUMUYECKUX . .
. . pobIeM XMMUYECKON U 3KOJIOTHYECKOM
BEIIECTB M  TEXHOJOTHH ¢  y4deroM  Oymaymie
. HaIpPaBJIEHHOCTH, BbICKa3bIBaTh COOCTBEHHYIO
poecCUOHAILHON 1EATEIbHOCTH.
MO3MILIMIO IO IpobJeMe U npeaaraTh
BO3MOKHbIE ITYTH €€ pEeIICHHUS.
IIpome:xxyTouHasi aTTecTanus (3a4eT ¢ OLEHKOM) 2
Bcero 3a 2 cemecTp 20 16
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

4.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneuyeHne

Peanuzanus nporpammsel yueOHOTO TIpeiMeTa TpedyeT Haluuus y4eOHoro kabuHera

XUMMH.
OcHaienne kKabuHera:

Ilepeuensv ocnoenoz2o 000pyoosanus, mexHudeckux
cpeocme 00yueHus u yueOHO-HAZAAOHBIX NOCOOUIL

Ilpozpammnoe odecneuenue

OGopynoBanne y4eOHOro KaOmHera (HArJsAHbIE
nmocodusi): HaOOpPHI IIAPOCTEPIKHEBBIX  MOJIENIEH
MOJIEKYJI, MOJEIN KPHUCTAUIMYSCKUX PEIICTOK,
KOJUICKIIMA TIPOCTBIX M  CJIOXKHBIX BEIIECTB U
KOJUIEKIIMU TTOJTMMEPOB; KOJUICKIIHSI TOPHBIX MOPOI U
MUHEpasioB, TaOmuia MeHneneeBa, y4yeOHBIE
¢bunsMBbI, TUPPOBBIE 00pPa30BATEIBHBIE PECYPCHI.

— OHepaHI/IOHHaSI CUCTCMa
Windows 10

— Microsoft Office Profession
plus 2016

— Adobe Flash Player

— Kaspersky Endpoint

Security 10 ms Windows

— ATeHT aIMUHUCTPUPOBAHUS
Kaspersky Security Center 10

— Mozilla Firefox

— Opera Stable

— Google Chrome

— KoncynpranT+

— 7-Zip

Texnnueckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEP C
YCTPOMCTBAMU BOCIPOU3BEACHUS 3BYyKa,
MYJIbTUMEIUA-TIPOEKTOP.

OcHarieHue 1a00paTopruu XUMHH:

Ilepeuensv ocno6H020 000pyOO6aHUsL, MEXHUUECKUX
cpeocme 00yueHusn u yueOHo-HA2AA0HBIX NOCOOUIL

Ilpozpammnoe obecneuenue

OoOopyaoBanue Jsaboparopum M padouymx MecT

JadopaTopuM: MCH3YPKH, IHICTKU-KAICIbHHUIIHI,
TEPMOMETPHI, =~ MHUKPOCKOI,  TPEAMETHBIE  H
MOKPOBHBIE  CTEKJIa, (UILTPOBAIbHAS Oymara,

MIPOMBIBAJIKH, CTEKJITHHBIC TPOOUPKH, PE3UHOBBIC
MpoOKH, HAOOp PEAKTHBOB, CTCKISHHBIC ITaIOUKH,
MTAaTUBBl IS  TPOOUPOK, MEpHBIC IMIMHIIPHI,
BOPOHKH  CTEKJISTHHBIC, BOPOHKH  JICTTUTEIHHBIC
uunuaapuyeckue (50-100 mut), CTYNKU ¢ MECTUKOM,
dbapdopoBbie  yalikwy, MUHIICTHI, (bUIBTPHI
OyMaKHbIe, BaTa, Mapis, Ja0OpaTOpPHBIC IITATHBBI,
CIIUPTOBBIC TOPEIKH, CIHWYKH, JepKaTeld IS
OpoOUPOK, CKISHKU JUIsl XPaHEHHUS PEaKTHUBOB,
pa3aaToyHble JOTKH; XumMuueckue crakansl (50, 100
u 200 mm); mepHsie nmpobOupku (Ha 10-20 M) u
CTEKJISSHHBIE TAJIOYKHU; WHIUKATOPHBIC TIOJIOCKU ISt
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onpenenennss pH u craHmapTHas HMHAMKATOpHAs
1IKaja; yHUBEPCAIbHBIA  WHAUMKATOp ©  Jp.
ngabopaTtopHoe 000pyI0BaHHE.

4.2 Oopa3oBaTeibHbIe TEXHOJIOTUH
[Ipu peanuzaumu pabodeil mporpamMMbl y4eOHOro HpeaMeTa «XHMHS»

OPUMEHSIOTCSI  aKTUBHbIE W WHTEPAKTHBHBbIE  (OPMBI  NPOBEACHUS  3aHATHUM:
WHTEpAaKTUBHAs ydeOHas JeKIusA, OOCYXKICHHE B TpyMIax, MyOJaudHas Mpe3eHTalus
IPOEKTa, TPYNIOBBIE JUCKYCCHM, JI€JIOBBIE U POJIEBbIE WUIPBI, AHAIU3 KOHKPETHBIX
cutyanuid (keic-mMeToa), MpOoCMOTp U OOCYXJIEHUE BHUACOPUIHLMOB, BBIIIOJIHEHUE
WHJUBUYAIbHBIX U TPYIIIOBBIX MPOEKTOB B COYETAHUM C BHEAYJUTOPHOM pabOTOMl C
1eJbI0 (POPMUPOBAHUS U PA3BUTHS INIAHUPYEMBIX PE3yJIbTaTOB OOYyUEHUS U BOCIIUTAHUSI.

[Ipn opranuzanuu 00pa3z0BaTENBHOTO MpoLEecca JUIsl JIMI C WHBAJUAHOCTHIO U
OrPaHUYECHHBIMA BO3MOXKHOCTSIMM  3/I0POBbSl  YUMTBIBAECTCS IIOJIHASL COBOKYIIHOCTb
MICUXOJIOrO-TIEIATOTUYECKUX ~YCTAHOBOK, OINpPEACSAIONIMX CIEUualbHbll Habop u
KOMITIOHOBKY ()OpM, METOJIOB, CIIOCOOOB, TPUEMOB OOYUEHHSI, BOCIIUTATEIbHBIX CPEACTB C
yuyeroM oOecredeHusl JOCTYIMHOCTH MaTepuaioB s JHUI C OrpaHUYECHHBIMU

BO3MOXHOCTAMHU 3J0POBbAI.

4.3. UudopmanuonHoe odecrevyeHue o0ydeHust
4.3.1. OCHOBHbIE HCTOYHUKH'

1. AndunorenoBa, M. B. Xumwus: y4eOHUK W TPAKTHKYM JUIsI CPEIHETO
npodeccronanbHOro oopazosanus / M. B. Audunorenona, A. B. babkos, B. A. ITonkos.
— 2-e u31., uchp. u gon. — Mocksa: M3gatenscro Opaiit, 2022. — 291 c.

2. Taopuensu O.C. Xumus 10 xnacc. (basosiii ypoBenn)/ IN'abpuensu O.C.,
OctpoymoB U.I'., CnagkoB C.A.— 4-e u3n., crep. — M.: «lIpocBemenuey, 2023. —
128 c.

3. T'adpuensa O.C. Xumus 11 xnacc. (basosweiii yposenn)/ I'abpuensu O.C.,
OctpoymoB U.I'., CnagkoB C.A.— 4-e uzn., crep. — M.: «lIpocBemenuey, 2023. —
128 c.

4. Huxonbckuit, A. b. Xwumusga: ydyeOHUK U TPAKTHUKyM JUIsI CPEAHEro
npodeccuonansHoro obpaszopanusi / A. b. Hukonwsckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

5. lllerommxuna, H. A. O6mas xumus: yueonuk mis CI1O / H. A. lleronuxuna, JI.
B. Munaesckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
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4.3.2. lonoiHUTEIbHbI€ HCTOUYHUKH.

1.  bnunos, JI. H. Xumus: yuebnux nis CI1O / JI. H. baunos, U. JI. Tlepduiosa,
T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN
978-5-8114-7904-7. — Texct: »nexkTpoHHbIM // JlaHb: 3IEKTPOHHO-OMOIHMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/167183 (mata obGpamenus: 14.10.2022).
— Pexum nocrtyna

2. Taopuensn, O. C., JIpicoBa, I'. I'. Xumusi: kHura Jyuisi mpenojiaBarens: yueo.-
MeTo. nocooue. — M. Axkanemust, 2012. - 332 c.

3. . Taopuensu O.C. Xumusi: yueO. mig crya. npod. yue6. 3aBenenuii / O.C.
["a6puensu, M.I'. Octpoymos. — M., 2016.- 256 c.

4. Tycesa, E. B. Xumus nna CIIO: yueGHO-MeTomuueckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmna, JI. M. KynukoBa. — Kazans: KHUTY, 2019. — 168 c¢. —
ISBN 978-5-7882-2792-4. — Texkct: 3nekTpoHHbIH // JlaHb: 35IeKTpOHHO-OUOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/196096 (nata oGpamenus: 14.10.2022).
— Pexum noctyna

5. Kanyctuna A. A., Xansuenko W. I'., JIubanos B. B. O6mas u Heopranuueckas

xumus. [lpaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JIlubanoB — CaHkT-
[TerepOypr: Jlanp, 2020. — 152 c.

6. Uepnmkoa H. 0., Memepskoa E. B. Pemaem 3agaum mo Xumwuwu
caMmocrositenbHo: yueobHoe nmocobue / H. FO. Uepnukona, E. B. MemepsikoBa — CaHKT-
[TerepOypr: Jlanb, 2022. — 328 c.

4.3.3 DaeKTpoHHbIE U3aHusl (3JIEKTPOHHBbIE pecypchbl, UHTepHeT-pecypcehl):
1.  hvsh.ru — Xypnan «Xumus B mkosiey.

2. https://postnauka.ru/themes/chemistry — neknuum 10 XWMHH Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nonynsipHbIi  TIpOEKT «DJEeMEHThl OoybInoi Hayku» (pusumka, Xumus,
MaTeMaTuKa, acTpPOHOMHUS, HAyKu O >KM3HHU, Hayku o 3emiie). HoBocTH Hayku, KHWIH,
HAaYIHO-TIOIMYJISIPHBIC CTATbU, JICKINH, S9HIIUKIIOIICIHNN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-momyssipHoro >xypHana «llorenuman». Xypnan wm3maéres ¢ 2005 ., c
2011 r. — paznmen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOMYJISIPHOTO XKypHaia « XuMus U xu3Hb». XKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 3J€KTpOHHAsE OuOIMOTEKa Xumuueckoro mnoprana «Chemnet», comepxur
yueOHble U UH(QOPMAIIMOHHbIE MaTepUaibl A1 IIKOJIBHUKOB U yuuTesaeil. B Heill MOXHO
HaWTU Yy4yeOHMKH 1O OOIed W HEOPraHWYeCKOW XHMHUHU, OPraHWYECKOW XHMUH,
MyJIbTUMEIHAMATEPHAbl, a TAKXKE 3a1a4l XUMUYECKAX OJIMMIINAJ] C PELICHUAMHU, 331a41
BCTYNUTEIbHBIX 9K3aMEHOB /7151 a0UTYpPUEHTOB.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonneie  MaTepuagbl 00  onuMIMagax:  MOCKOBCKOW  TOPOJICKOM,
Bceepoccuiickoi, MeHaeneeBcKou, Mex1yHapOaHOH. [IpuBeneHsI 3aJ1a4u
TEOPETHUECKMX U OSKCIEPUMEHTAIBHBIX TYpPOB, MOAPOOHBIE pEIICHUS, CHUCKA U
dboTorpaduun modeTuTENCH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO OOy4EHHUs, HApaBiIeHHAsl B IEPBYIO OYepe/lb Ha MOATOTOBKY
K OJMMIIHMaJaM BCEX YPOBHEH — OT WIKOJBHBIX A0 MexayHaponHoi. CalT coaepx uT
OTPOMHOE KOJMYECTBO 3aJ1a4, CIPYIIIUPOBAHHBIX KAK IO TEMaM, TaK U IO OJIMMIIHALAM.
[To BceM OCHOBHBIM pa3zieiaM XUMHUH IPUBENEH TEOPETUUECKUN MaTepHall U pa300paHsbl
pELICHUS TUIOBBIX 3a7a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

HOpTaJI 1o HaHoTexHoJiorusaM. OcHOBHas LOCJIb — Pa3BHUTHUC 06pa30BaHI/IH B o0JacTu
HAHOTEXHOJIOTUU U IIOATOTOBKA K HHTCPHCT-OJIMMITNAJIC I10 HAHOTCXHOJIOTUAM.
9. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3bIYHBIN CAUT O CBOMCTBAX XUMUYECKUX JJIIEMEHTOB.
10. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hekommepueckuii  calT  oHJIallH-0Opa30BaHUs, COAEPKUT MHOTO  HHTEPECHBIX
00pa3oBaTeNbHbIX KypCOB M BHUACOJEKUMHA ISl IIKOJIBHUKOB, CTYAEHTOB U YYHUTENEH.
ECTp HECKOIBKO KypCOB 110 XUMHH.

11. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIH B MHpPE XHMHUHU
WH()OPMAIMOHHBIN HHTEPHET-peCypc (CalT TIATHBIN).

12. http://www.organic-chemistry.org/
[Toprain no opraHnYeCKON XMMHUU HA AHTJIMICKOM SI3BIKE.

13. http://www.xumuk.ru
CailT 0 XHMMHMHM: KJIacCHYECKHME Y4YeOHHMKH, CIPABOYHHKH, SHUUKIONEIUU, TIOUCK
OPraHUYECKUX U HEOPTaHUYECKUX PEAKLINM, COCTABICHUE YPABHEHUN PEAKLIUN.

14. http://orgchemlab.com/

Caiit, mOCBAMIEHHBIN MPAKTHYECKOU paboTe B 1abopaTopuu
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5. CUCTEMA OIHEHKU JOCTUXEHUSA INIAHUPYEMBIX PE3YJIBTATOB
OCBOEHUSA TPOI'PAMMBbI YYEBHOTI'O ITPEJIMETA

OCHOBHBIM OOBEKTOM CHUCTEMBI OIICHKH, €€ COJEp)KAaTeIbHOM U KpPUTEpHUATIbHON
6azoii  BeicTymaloT TpedoBanus DOI'OC COO, KoTOpble KOHKPETHU3UPYIOTCS B
IUTAHUPYEMBIX pe3ylibTaTax ocBoeHus odyuaromumucsa OOIT COO.

OCHOBHBIMH ~ (DYHKITUSIMA ~ CHCTEMBI  OICGHKH  JIOCTHKCHHUS  TUTAHHPYEMBIX
pEe3yJbTATOB SIBISIIOTCS: OpHUEHTAllMsi 0O0pa30BaTEIbHOIO IIpollecca Ha JOCTHKCHUE
mIaHupyeMbix pe3ynbratoB ocBoeHuss DOIl COO wu obecreuenue 3¢PGhEeKTHBHOM
oOpaTHOW CBS3M, TIO3BOJISIONICH OCYIIECTBIATH YyMPaBICHHE OOpa30BaTEIHLHBIM
IPOLIECCOM.

5.1. OrneHka mpeAMETHBIX Pe3yIbTaTOB MPEJICTABISAECT COOON OLICHKY JTOCTHKEHUS
00yYarOIIMMUCS TUIAHUPYEMBIX PE3YJIBTATOB 110 y4eOHOMY MPEAMETY.

OCHOBHBIM TIPEJMETOM OILIEHKH SBJISIETCSI CIIOCOOHOCTh K PEIICHUIO0 Y4eOHO-
MO3HABATENIbHBIX M y4eOHO-IPAKTUYECKUX 3a]1a4, OCHOBAHHBIX HA M3Yy4aeMOM y4eOHOM
Marepuaie, ¢ HCIOJIb30BAHUEM CIIOCOOOB JCHCTBUM, COOTBETCTBYIOIIUX COICPKAHUIO
y4eOHBIX MPEAMETOB, B TOM YHCIIE€ METAIPEAMETHBIX (MIO3HABATEIbHBIX, PETYISATUBHBIX,
KOMMYHUKATUBHBIX) ICUCTBUH.

OneHka TPEAMETHBIX PE3YJIbTATOB OCYIIECTBISIETCS MPENoJaBaTesIMU B XOJI€
MPOIEAYP TEKYILETO, pyOeKHOT0 KOHTPOJIS U MPOMEKYTOUHOU aTTeCTaIUU.

Tekyias olleHKAa MNpPEACTaBISET COOOM Mpoleaypy OLCHKU HHAUBUIYATBLHOTO
MPOABUKEHUS 00YYAIOIIErocsi B OCBOCHUH MPOrpaMMbl y4eOHOTO MpeIMETa.

B Tekyuieil OLIEHKE HCHOJB3YETCS pa3iuyHble (OPMBI M METOAbl MPOBEPKHU
(ycTHBIE W THCHMEHHBIE OIPOCHI, MPAKTUYECKHEe padOThl, TBOPYECKHE pPaOOTHI,
WHJUBUIyaJIbHbIE U TPYNIOBBIE (OPMBI, CaMO- U B3aUMOOIICHKA, PEQIICKCHUs, JHUCTHI
MIPOJIBIKEHUS U IPYTHUE) C YIETOM 0COOCHHOCTEN yueOHOTO MpeIMeTa.

PyOexxHbIli  KOHTpOJIb TMPENCTaBIsIeT CO0O0M MpOIEAypy OICHKA YPOBHS
JOCTIKEHUS TUTAHUPYEMBIX Pe3yJbTAaTOB MO OTJEIBHBIM TEMaM HIIA pa3jeliaM yu4eOHOTo
npeameTta. Kapra py0eKHOTO KOHTPOJISl TPEICTaBJICHA B I1.6.

B Xxoae mnpoMexyTOUHOW arTecTaluyd OCYUIECTBIIETCS KOMIUIEKCHAsl OIIEHKa
YPOBHSI JOCTHXEHUS TUIAHUPYEMBIX PE3yJbTaTOB IO ydeOHOMY TmpeaMery. Dopma
MPOBEJICHUSI TMPOMEKYTOUHOM aTTeCTalldd MO0 MPEAMETY OmpeAenseTcs Y4eOHbIM
TIJTAHOM.

5.2. JlocTuxeHue JIMYHOCTHBIX PE3yJIbTaTOB HE BHIHOCUTCS HA UTOTOBYIO OLICHKY
00yyJaromuxcs 1Mo ydeOHOMY MPeaMETY, a SIBJISETCS MPEeIMETOM OIEHKH d(D(PEKTUBHOCTH
BOCIHUTATEILHO-00pa30BaTEIbHON JEATEIBHOCTH KoJulemka.  KoMruiekcHas oOIlleHKa
JUYHOCTHBIX PEe3YyJbTATOB 00pa30BaTENBHON ACSITEIBHOCTH OCYIIECTBISETCS B XOJIE
BHEIITHUX HEMePCOHUPUITUPOBAHHBIX MOHUTOPUHTOBBIX HCCIIEIOBaHHM,
OCYIIECTBIISIEMbIX IICHTPATM30BAHHO Ha (efepalbHOM WM PETHMOHAJILHOM YpPOBHE H
OCHOBBIBACTCS Ha OOMICTIPUHSATHIX B TPO(PECCHOHATHEHOM COOOIIECTBE METOIUKAaX
MICUXO0JIOTO-TIEarOTUYECKOM IMAarHOCTUKH.

Bo BHyTpeHHEM MOHUTOPHUHIE OCYIIECTBIACTCS OIEHKa C(HOPMUPOBAHHOCTU
OTJIEJIbHBIX JTUYHOCTHBIX PE3YJIbTATOB, MPOSBIISIIOUIMXCS B COONIOACHUN HOPM U MPaBUII
MOBEACHUS, IPUHATHIX B KOJUIEIKE; YIaCTHUU B OOIIECTBEHHOW >KM3HU 00pa30oBaTeIbHOM
opraHu3aluu, OJWKaWIlero CoIMaIbHOTO OKpYyXeHus, Poccuiickoit ®denepanuu,
OOIIECTBEHHO-TIOJIE3HON JIESITEIbBHOCTH; OTBETCTBEHHOCTH 3a PE3yJbTaThl O0y4YeHWS,
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CIIOCOOHOCTH JIeNaTh OCO3HAHHBIM BBHIOOP CBOEM 00pa3oBaTebHONM TPAEKTOPUHU;
[IEHHOCTHO-CMBICJIOBBIX ~ YCTAHOBKaxX oOydarouuxcsi, (QOpMUPYEMBIX CpeACTBaMHU
y4eOHBIX MPEAMETOB U 3a(DUKCUPOBAHHBIX B paboyeil mporpaMMme BOCIIUTAHMUS.

5.3. OnieHka MeTanpeAMETHBIX PE3yJbTaTOB MPEACTABISET COOOW  OIEHKY
JNOCTHKEHUS TUlaHUpYyeMbIX pe3ysbTaTtoB ocBoeHust DOII COO, koTopbie OTpaxkaroT
COBOKYITHOCTh IMO3HABATEIHHBIX, KOMMYHHUKATUBHBIX U PETYIATUBHBIX YHHBEPCATbHBIX
y49eOHBIX JEHCTBHUH, a TaKkKe CHCTeMY MEXKIUCIUIUIMHAPHBIX (MEXIPEIMETHBIX )
TTOHSITUH.

OCHOBHBIM O0BEKTOM OIICHKH METAINPEIMETHBIX PE3yIbTaTOB:

OCBOCHHE 00YJArONTUMUCS MEXIPEIMETHBIX TIOHSITHI U YHUBEPCATBHBIX YICOHBIX
NEeUCTBUM (pETyNATUBHBIX, TO3HABATEIbHBIX, KOMMYHUKATUBHBIX);

CIIOCOOHOCTh ~ HWCIIOJIb30BAaHUS ~ YHHMBEPCAJIBbHBIX  y4eOHBIX  JCHCTBUH B
MO3HABATEIIbHOW H  COIMAJIbHOM TPAKTUKE, TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
IJIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4YEOHOW JesATEIbHOCTH, OpraHu3alliu y4yeOHOTro
COTPYIHMYECTBA C TEAArOrMUYeCKMMHU pPaOOTHHUKAMU U CBEPCTHHUKAMU, K Y4YacCTHUIO B
MOCTPOEHUHU UHANBUIYabHON 00pa30BaTelbHON TPACKTOPHUH;

OBJIaJICHWE HaBBIKAMHU YYEOHO-HUCCIEAOBATEIbCKOM, MPOEKTHOW M COLMAIbHON
NESTETHPHOCTH.
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6. KAPTA PYBEXKXKHOI'O KOHTPOJIA YYEBHOI'O ITPE/IMETA

XUMHA
1 cemecmp
Ne Buabl Toyek py0e:xkHOro KOHTPOJIst ®opma
n/n OTYETHOCTH
1. | Tecr «CtpoeHue aTOMOB XUMHYECKHUX 3JIEMEHTOB U MPUPOAA Tecm
XUMHYECKOU cBA3U» no Teme 1.1
2. | KonTpoabnas padora Nel mo paznenam 1,2. OcHOBBI Iucomennas
CTPOCHMSI BEIIECTBA U XUMUYECKUE PEAKLIHH. paboma
3. | Teer «HomeHkiarypa v Ha3BaHHWE HEOPTAHUYECKUX BEIIECTB Tecm
UCXOJISl U3 UX XMMHUYECKOU (POPMYIIbI WIIM COCTABIICHUE
XUMUYECKOU (hOpMYJIbI UCXO/ISl U3 Ha3BaHMS BEILECTBA IO
MEXAYHAPOIHON MM TPUBUAJIBHOW HOMEHKJIATYpe» 1o teme 3.1
4. | Tect «OcOOCHHOCTH XMMHYECKHX CBOMCTB OKCHJIOB, KHCJIOT, Tecm
OCHOBaHUM, aM(OTEPHBIX TUAPOKCUIOB U COJICH» 10 TeMe 3.2
5. | KonTpoabnas padora Ne2 mo pazzaeny 3. CtpoeHue u Iucomennas
CBOWCTBA HEOPTraHUYECKUX BEIECTB. paboma
2 cemecmp
Ne Buabl To4ek py0e;KHOro KOHTPOJIS ®opma
n/n OTYETHOCTH
6 | Ilpakmuueckas paboma Ne 6 Pacuetsl npocreiinieit hopmyisl | Omuem
OpPraHUYECKON MOJIEKYJIbI
7 | Tect «lIpumenenue u Ouosoruueckast pojb yrieBOI0B) mo Tecm
TeMe 4.3
8 | KourpoabHasi pa6ora Ne 3 mo pazzaeny 4. CTpykrypa u Hucvomennasn
CBOMCTBA OPraHUYECKUX BEUIECTB paboma
9 | Ilpakmuueckasn paboma Ne9 BpraucieHusi ckOpocTu Omuem
XUMHWYECKUX PEaKIUH.
10 | IlpakTuueckasi padora Ne 10 IIpencraBieHue pe3yabTaToB Omuem

pelieHust KecoB B (hopMe MUHM-JIOKJIAJIa C MMPE3CHTAIIUCH.
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