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1. TOSICHUTEJIBHAS 3AIIMCKA YYEBHOI'O ITIPEJIMETA
Ol.12 Xumus

1.1. OO0JacTh NpUMEHEHHUs] NPOrPaAMMBbI
Pabouass mnporpamma ydeOHOro mpeAMeTa SBISETCA YaCTbl0 IPOrpaMMBbI
MOJATOTOBKM KBaJU(UUHUPOBAHHBIX pabouux, ciayxkaumx 1o npodeccuun CIIO

IIpooasey
1.2. MecTro nmnpeaMera B CTPYKType OCHOBHOW NPO(ecCHOHATbHOMI
o0pa3oBaTeJbHOM NpOrpaMMBbl: IpeaIMeT BXOJIUT B COCTaB

00111600pa30BaTEILHOTO ITUKJIA.
1.3. Ilenu u 3amaum mpeaMera — TPeOOBaHUSA K Pe3yJbTATAM OCBOCHHS
npeamera:

Heau mpeamera:

ajanTtanysi 00yJaromuxcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMOoOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MIPUMEHECHUEM;

dbopmupoBaHue y OOYy4YalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIMI), HUMEIOIIUX YHUBEPCAIBHOEC 3HAYCHHUE IS Pa3JIMYHBIX BHJIOB
JEeSTENbHOCTU: PellleHUus MmpoOseM, MOUCKa, aHaliu3a U o0paboTku uMHbopMaiuwy,
HEOOXOUMBIX JUISI TPUOOPETEHHsS] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BaYKHOE MECTO B MO3HAHUU XUMUH,

a TaKXe JJIs1 OIICHKU C TTO3UIIUN YKOJIOTHYECKOM 0€30MMacHOCTH XapaKTepa BIUSHUS
BEILIECTB U XMMUYECKUX MPOILECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO CPENIY;
pa3BHUTHE TMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00yYaroIMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C )KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIC UH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA U aHalIn3a yueOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJIEPKAHNUS,

dbopMupoBaHHe W pa3BUTHE Yy OOYYaIOIIUXCS  acCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIJIEHUS, HAOII0AaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, IIPH IUIAHUPOBAHUU U TIPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydyarommxcsi YOeKJAEHHOCTH B T'YMaHHCTUYECKOU
HAIpaBJICHHOCTH XUMHH, €€ BAXXHOW POJHM B PEIICHUU TI00aIbHBIX MpoOsieM
pPalMOHAIILHOTO MPUPOIOTIOJIb30BaHMS, TIOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOILICHHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKXKe MPUOOPETECHHS OIMbITA
WCITOJIb30BAHUS TOJTYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

Tpeb6oBaHus K IVIAHKPYEMbIM pe3yJbTaTaM:
1) JIuuyHOCTHBIE
1.4. rpaxaaHCKOro BOCIIMTAHUS:



OCO3HaHUSl OOYYaIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB U 0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IIPABONOPAJIKY;

MIPEACTABIICHHS O COLMAJIBHBIX HOPMaX M MPABWIAX MEKIUYHOCTHBIX OTHOILIECHHM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBbHOCTH INPU CO3AAHUM YUYEOHBIX
MPOEKTOB, PEIIEHHH Yy4YeOHbIX U T[IO3HABATENbHBIX 3a/a4, BBINOJIHEHUHU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JTOTUKY U apTyMEHTHI
JIPYTUX MPU aHAJIM3E PA3IMYHBIX BUIOB YY€OHOMN AESTENbHOCTH;

1.5. naTpuoTH4ECKOro BOCHUTAHUSA:

LEHHOCTHOI'O  OTHOLIEHWS K MCTOPUYECKOMY M  HAy4YHOMY  HAacJIEIHIO
OTE€YECTBEHHON XMMUH;

yBaXEHHMsI K TMpoleccy TBOpUECTBa B 0O0JacTH TEOPUH U MPAKTUYECKOrO
MIPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yJbTaT
JUINTEJIbHBIX ~ HAOMIOAEHUI, KPOMOTJIMBBIX  3KCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca W IO03HABATEJIbHBIX MOTHUBOB B IOJIYYEHUH U IOCJIEAYIOLIEM AHAJIN3E
uH(pOpMaIUK O EPEAOBbIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUHU;
1.6. yXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSI3AHHBIE C XUMUYECKUMHU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IIOCTYIIKM CBOMX TOBAPUILEH C IMO3ULIUIA
HPaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHE MOCJIEICTBHUI 3TUX MOCTYIIKOB;

4) hopmupoBaHUS KyJIbTYPHI 3I0POBbSI:

MOHMMAaHUS LIEHHOCTE! 3/I0pOBOTO U 0€30MacHOro o0pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (U3MUYECKOMY M ICHXUYECKOMY
3]10pPOBBIO;

cOONIO/IeHUsT TpaBWil OE€30MacHOro OOpallleHus C BeUlecCTBaMU B  OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUS EHHOCTH MpPaBUJ MHAUBUAYAIBHOTO U KOJJIEKTUBHOIO 0€30MacCHOI0
NOBEJCHUS B CUTyallUsAX, yTPOKAIOIINUX 310POBBIO U )KU3HH JIFOJIEH;

OCO3HAHMS TIOCIHEJACTBUNA W HENPUATUS BPEAHBIX MPUBBIYEK (yHOTpEOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUsI);

5) Tpy1OBOrO BOCIIUTAHUS:

KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEe10BAaTEIbCKON
JESATENHbHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM W JAPYIHX BHIAX
NEeSTENbHOCTH;

YCTAaHOBKMA Ha aKTUBHOE Y4YacTHUE€ B PEUICHUU NPAKTUYECKUX 3a]ad COLMAIbHOMN
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, MIKOJIbI);

UHTEpeca K TMPAaKTHUYECKOMY H3Y4YEHUI0 Mpodeccuid pa3IuyHoro poja,

B TOM YHCJI€ HA OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HaHUN 110 XUMHH;

YBaXKEHUS K TPYILY, JIOJIAM TPYyJia U Pe3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHIYATHHOU TPACKTOPHH 0Opa30BaHUS,
Oynymiel nmpodeccuu U peann3anui COOCTBEHHBIX KXU3HEHHBIX TUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEH K XWUMHHU, WHTEPECOB M TOTPEOHOCTEU
o0IIecTBa;

6) 5KOJIOTUYECKOTO BOCITUTAHMS:

AKOJIOTMYECKU 11€JIeCO00pa3HOT0 OTHOIICHHUS K TPUPOJE, KaK HCTOYHHUKY
CYyILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAHMS TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MPOOJieM, BIIUSHUS
HKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COMAIIBHOMN CPELBI;
OCO3HAHHUSI HEOOXOJMMOCTH HCIOJIb30BaHUSI JAOCTHIKEHUNW XUMHUHU I PEIICHHUS
BOIIPOCOB PAIIMOHAJIBHOTO IIPUPOAOTIOJIB30BAHNS;

AKTUBHOI'O HENPUATHS JNEUCTBUM, NPUHOCAIIMX BPEH OKPYXKAIOLIEH IPUPOIHOU
cpene, YMEHHs MPOTHO3UPOBATH HEOJIATONMPHUATHBIE YKOJIOTUYECKHUE TMOCIEICTBUS
MPEINPUHUMAEMBIX JIEUCTBUN U MPENOTBPALIATh HX;

HAJIMYKSL PA3BUTOTO SKOJIOTUYECKOIO MBIIUICHUS, 3KOJOTMYECKON KYJIbTYPHI,
OmbITa JEATENbHOCTH JKOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCS

MU B II03HABATEJIbHOW, KOMMYHHUKATUBHOM W COLMAJIBHOU IPAKTHUKE,
CIOCOOHOCTH

Y YMEHUS aKTUBHO MPOTUBOCTOSATH UJICOJ0TUH XeMopoouu;

7) UEHHOCTH HAYYHOT'O MO3HAHMUS:

c(hOpMHPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs Creu(UKU XUMHUHM KaK HayKd, OCO3HaHUS €€ poyi B OPMUPOBAHUU
PallMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3IaHUM LEJIOCTHOrO IMPEICTaBICHUS
00 OKpyKalwIleM MHUpe KaK O €AWHCTBE NPUPOABl M UYEJIOBEKa, B IMO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHWH MPOOJIeM COXPaHCHHS MPHUPOIHOTO
paBHOBECHS,

yOEKJIEHHOCTU B 0COOOM 3HAYMMOCTH XMMHUHU ISl COBPEMEHHON LIMBUIM3ALUU:
B €€ r'yMaHUCTUYECKOIN HAIlpaBJIECHHOCTH W BaXKHOW POJIU B CO3/IaHUU HOBOW Oa3bl
MaTepUabHON KYJIbTYPhI, PEIICHUH TJI00aJbHBIX TPOOIEM YCTOMYUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, MHUILNEBOM M IKOJOTHYECKOMN
0e30IMacHOCTH,

B Pa3BUTHH MEAMIIMHBI, 00ECTICUEHUN YCIOBHUI YCIEIIHOTO TPY/Ia U SKOJOTUYECKU
KOM(OPTHOM KU3HHU KaXKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: NMOHMMAaHUS CYLIHOCTH METOJIOB IO3HAHU,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CHIOCOOHOCTH UCIOJIb30BATh MOJIy4YaeMbIe
3HaHWS JUIsl aHalu3a W OOBSICHEHUWS SBJICHUU OKpPYXXAloIIero Mupa |
MIPOUCXOSAIINX

B HEM U3MEHEHUM, yMEHHsS JenaTh OOOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE
Hay4YHBIX (PAKTOB U HMEIOLIMXCS JAHHBIX C IEJbI0 TOJYUYEHHS] JTOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOIb30BaTh XUMUUYECKUE 3HAHUS JJIS PElICHUS
po0JieM B pealibHbIX )KU3HEHHBIX CUTYaIIUsIX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH;



TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHMUIO,

K AaKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3IMyHbIX cdepax MTpodecCHOHATBHON
NESATeIbHOCTH.

2) IlpeameTHbIE

1) cdhopMUPOBAHHOCTH, TPEACTABICHUNM: O XHUMHUYECKOW COCTaBIISIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SIBJICHUM MPUPO/IBI,
B (OpMUPOBaHMM MBIIUICHUS €W KYJbTYPHl JIMYHOCTH, €€ (YyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOUMOM /I PEIICHUS MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U PUPOJHON CPEJIE;

2) BIaJIcHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpask  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUN DIIEMEHT, aToM, 3JIEKTPOHHAs
o0ojouka aroma, s-, p-, d-d2JEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJEKYIAa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENeT, PyHKIMOHAIbHAS
rpylma, paauKkal, H30MEpHUs, HN30MEpbl, TOMOJIOTHYECKUM psJ, TOMOJIOTH,
yIIEBOAOPObI, KHCIOPOJ- M a30TCOAECP)KALUME COCTUHEHUs, OUOJIOTHYECKU
aKTHUBHBIC BelllecTBa (YIJIEBOIbI, )KUPBI, OCJIKH), MOHOMED, MOJTUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KpHUCTAJUIMYECKash pelIeTKa, THUIIbI

XUMHUYECKUX peakiuii (OKMCIUTENbHO-BOCCTAHOBUTEIIBHEBIE, 9K30-U
SHAOTEPMHUYECKUE, pEaKIHH HWOHHOTO OOMEHA), pacTBOpP, DIJIEKTPOJIHTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS U CCOLMALINS, OKHUCITUTED,

BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKON pEaKIu, XUMHUYECKOE PaBHOBECHUE),
TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHUS OPraHUYECKUX BEIIECTB
A.M.bytniepoBa, TeopHsl SJICKTPOJIUTUYECKOM AUCCOLMALMH, MEPUOTAYECKHUMN
3akoH JI.MI. MenzaeneeBa, 3akoH COXpPaHEHUsSI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJOTHUYECKHUE CBEJICHUS O CBOMCTBAX, COCTARE,
MOJydeHUH | O€30IaCHOM HCIOJB30BAaHUU Ba)KHEHIITUX HEOPTraHUYECKUX |
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOMN JCATEILHOCTH YEIOBEKA;

3) chopMHPOBAHHOCTH YMEHHU BBISBIIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBS3b
U3YYCHHBIX MOHSATUH, MPUMEHSITh COOTBETCTBYIOIIME TMOHSTHS TPH OMHCAHUU
CTPOEHHS UM CBOWCTB HEOPraHWYECKHMX M OpPraHWYeCKUX BEHIECTB U UX
MPEBPAIICHUI; BBISBISATH B3aMMOCBSI3b XUMHUYECKMX 3HAHUW C TIOHATHUSMU W
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

4) chopMHUPOBAaHHOCTH YMEHHM WCIOJIH30BATh HAMMEHOBAHUS XUMHUYCCKUX
COCIMHEHUN MEXIYHAPOJHOTO COI03a TEOPETUYECKOM M TMPUKIATHOM XUMHHU U
TPUBHAJIBHBIE HA3BAHUSI BAXKHEHIIMX BEIIECTB (ITWJIEH, AlETUIICH, TJIULEPHUH,
dbenon, Gopmanbaerul, yKCycHasi KUCJIOTa, TJIUIMH, YrapHbIA ras, yrJIeKUCIbII
ra3, aMMHak, raiieHas WU3BECTh, HEramieHasi U3BeCTb, MMUThEBAsI COJIa U JIPYTHX),
COCTaBJISATh (POPMyJIbI HEOPraHWYECKHX W OPraHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX pEaKIui, OOBSICHATh WX CMBICI;, TOATBEPXKJaTh XapaKTCPHbIC



XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHUUYECKUX PEAKIINM;

5) cpopMUPOBAaHHOCTh YMEHHH YCTaHABIWBATh MPHUHAICKHOCTh H3YYCHHBIX
HEOPTraHWYECKHUX U OPTraHMYECKUX BEIIECTB K ONPENEIEHHBIM KJIaccaM U Tpynnam
COEIMHEHUM, XapAaKTEPU30BATh UX COCTAB M BAXKHEUIIME CBOMCTBA; ONPEACISIThH
BUJIbI XMMHYECKUX CBsA3€H (KOBaJeHTHAs, MOHHAs, METaNINYECKasi, BOJAOPOIHAsA),
TUIBl KPUCTAUIMYECKUX PEUIETOK BEIIECTB; KIaCCUPUUUPOBATh XUMHUYECKUE
peakuuu;

6) BJIaJIcHHME OCHOBHBIMU METOAAaMU HAyYHOTO IMTO3HAHUS BEIIECTB U XUMUYECKHUX
ABJICHUN (HAOJIOCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

7) copMUPOBAaHHOCTh YMEHHM MPOBOJAUTH PACUETHI IO XUMHUECKUM (hopMyJiaM U
YpaBHEHUSAM XMMHMUYECKHUX pEaKUud C HCHOJb30BaHUWEM (U3NYECKUX BEIUYMH,
XapaKTEepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, OObeMa
(HOpMasbHBIE YCIIOBHA) Ia30B, KOJUYECTBA BEIIECTBA; UCIIOIb30BAaTh CUCTEMHBIE
XUMUYECKUE 3HAaHWS [JI8 TPUHSATHUS PEHICHUNW B KOHKPETHBIX JKHU3HEHHBIX
CUTYALIMSIX, CBA3aHHBIX C BELIECTBAMHU U UX PUMEHEHHEM;

8) cpopMHUpPOBAHHOCTb YMEHHUW IUIAHUPOBATH U BBINOJHATH XUMHUYECKUU
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BELIECTB MTPU HArpPEeBaHUHU, MTOIyUEHHUE
TWJIEHA M W3yYEHHE €ro CBOICTB, KaYeCTBEHHbIE pPEAKUUU Ha aJbICTUJIbI,
KpaxmaJl, YKCYCHYI0 KUCIIOTY; JeHarypaiusi OeJKOB MpU HArpeBaHHUM, I[BETHHIC
peakuuu O€NKOB; MPOBOJUTH PEAKIMHM HOHHOIO OOMEHa, OMpeAeNsiTh Cpeay
BOJIHBIX PACTBOPOB, KaUECTBEHHbIE PEAKIMU HA CyJb(aT-, KapOOHAT- U XJIOPUJ-
AHUOHBI, HA KaTUOH aMMOHHS; PEIIaTh SKCIEPUMEHTAIbHBIE 3aa4d MO TeMam
«Mertamnbel» u  «Hemeramisl») B COOTBETCTBUM C MpaBUIAMU TEXHUKHU
0€30MacHOCTH IpU OOpAIllEHUH C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BaHHUEM;
NPEJCTaBIATh PE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIHN U (POPMYIHUPOBATH BBHIBOABI Ha OCHOBE
ATUX PE3yIbTATOB;

9) chopMUPOBaHHOCTh YMEHHS AHAIM3UPOBATH XUMHUYECKYIO HH(POPMALIHIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpPEACTB MaccOBOW HMH(OpMaLUU, CETh
WNuTepHeT u npyrue);

10)  chopmMupoBaHHOCTL  yMEHHMH  CcOONIOAATh  MpaBWiIa  DKOJOTUYECKHU
11eJIeCO00pa3HOro0 TMOBEJAEHUST B OBITY MU TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHHSI CBOETO 3I0POBbSl M OKPY)KAIOUIEH MPUPOAHON CpEAbl;, YUYUTHIBATh
OIIACHOCTbH BO3JCHCTBUS HA )KUBBIE OPTAHU3MBbI ONPEECICHHBIX BEIIECTB, [IOHUMAas
CMBICJI ITOKa3aTelIs MPEeAeIbHON JOIYCTUMON KOHUEHTPALIVH;

11) s oOydaromuxcs C OTPAaHUYEHHBIMH  BO3MOKHOCTSIMU — 37I0OPOBBS:
c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX
METO/aX MO3HAHUA BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nns ciaenbix ¥ cIa0OBUASAIIMX OOy4YarOMIMXCA: C(HOPMUPOBAHHOCTh YMEHHS
MCIIOJIB30BaTh pelibepHO TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiinsa ajist 3anucu
XUMUYECKUX POopMyII.

3) MeranpeaMeTHbIe
Yuueepcanvnvie noznasamenvhule oeticmeusi:



1.7. 6asoevle nocuueckue Oeticmeusi:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE

e€ paccMaTpuBaTh;

OTIPEAETISATH 1IeNN ACSITeTbHOCTH, 3a7aBasi MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEIHLHOCTH C MIOCTABICHHBIMH IIEIISIMU;

UCIIONb30BaTh TPHU OCBOCHWM 3HAHMNA MPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEPHbIEC NMPU3HAKWA TIOHATHA W YCTAaHABIMBAaTh WX B3aUMOCBS3b,
MCTIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS AJIs1 OOBSICHEHHUS OT/ICIbHBIX (DAKTOB U
SIBJICHUH;

BbIOMpATh OCHOBAHMS U KPUTEPUM ISl KiacCU(UKAIIMKM BEIIECTB U XUMHYECKUX
pEaKLHnii;

yCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY M3YyYaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIAYKTUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTHN),
BBISIBIISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX,
(GhOopMyITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHATH B TMPOLIECCE IMO3HAHUS, HCIOIB3YEMbIE B XHUMHH CHMBOJINYECKHUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIBHBIE MPECTABICHUS — XUMUIECKHIMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peaxIuu —

pH PEIICHHH YYEeOHBIX ITO3HABATEIBHBIX W TMPAKTUYECKUX 3a/ad, MPUMCHSTH
Ha3BaHHbIE MOJIEJIbHBIC MPEACTABICHUS JIs1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIIH.

2) 6azosvle ucciedosamenbckue 0eticmeaust.

BIIQJICTh OCHOBAMHM METOJIOB HAyYHOTO IIO3HAHMS BEHIECTB U XHUMHYECKUX
pEeaKLHnii;

bopMyUpOBaTh MEIW W 3aJla4yd WCCIICIOBAHMS, HCIOJIH30BAaTh IMOCTABICHHBIC

U CaMOCTOSATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHMUS

U OCHOBBI 115 (POPMHUPOBAHUS THUIMOTE3bl TO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh  HaBBIKAMU  CaMOCTOSITEIBHOTO  IJIAHUPOBAHUS W TMPOBEICHUS
YUEHUYECKUX DKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsSI HAOIIOAATh 3a XOJ0M
npolecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yybrar, (OpMyIUpOBAThH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOM  HMCCIIEIOBATEIbCKOM M MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEHICHUS TPAKTUYECKUX 3a/lad, NPUMCHCHHUIO Pa3IuYHBIX
METO/IOB ITO3HAHUS.

1.8. paboma c unpopmayueui:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOUYHWUKAX MHQPOpPMAIMK (HAYUYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJCpXKaHHs, CIPaBOYHBIE TOCOOHWsS, PECYPCHI
WNurepHera), aHanu3upoBaTb HH(DOpPMALMIO pPA3IUYHBIX BUIOB U (opm
IpeCTaBJICHNUS, KPUTHYECKU OIICHHBATH e JOCTOBEPHOCTH U
HENPOTHUBOPEUYHUBOCTD;



(GbopMyIIMpOBATh 3aIPOCHl U MPUMEHSTH PA3IUYHBIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOpMaIMy, HEOOXOAMMOI JUIsl BBIMIOJHEHUS Y4YEOHBIX 3a1ad OMPEesIEHHOTO
TUIIA;

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY Mpe/CcTaBiIeHUs HUHGPOPMALMH
(cxembl, rpaduKH, TMarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAyYHbIH A3BIK B KaueCTBE CPEJCTBA MpU paboTe C XMUMHYECKOU
UHpOpMaLMeil: TPUMEHATh MEXIIpeIMETHble ((pU3nueckrue M MaTeMaTHYeCKue)
3HaKH

¥ CUMBOJIBI, (POpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJIAIHOCTH.

Yuueepcanvhvie KoMMyHUKamMueHvle OeUCmeus.:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)XKIaeMOW TEeMbl B XOJ€ Juajora
W/WIA  JTUCKYCCUH, BBICKAa3bIBaTh WJICH, (DOPMYIMpPOBATH CBOM IPEIONKCHHS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3CHTAllMeld pe3yJIbTaTOB I03HABATCIILHON JIESITEIbHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU ITPH BBIIIOJHECHUH
XMMHYECKOT'O JKCIIEPUMEHTA, IMPAKTHUECKON padOThl MO MCCICAOBAHHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aliy yueOHOro MpoeKTa i (OpMYIHPOBATH BHIBOIBI
10 pe3yJibTaTaM NPOBEIEHHBIX HCCIICIOBAHUNM IYTEM COrJIaCOBaHUS ITO3HMIIMKI B
X0J1e 00CYXJICHUSI 1 00OMEHAa MHCHUSIMU.

Yuueepcanvnvie pecynamusnvie oevicmeusi:

CaMOCTOSITEJIbHO  IUIAHUPOBATh M OCYLIECTBIATH CBOKO  ITO3HABATEIBHYIO
NEATENbHOCTD, ONpeaessiss €€ Ueld M 3aJa4d, KOHTPOJUpPOBATh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeIjiaraéMplii aJlfOPUTM JCUCTBUN TpHU

BBITTOJTHEHUH y4ICOHBIX
U HCCIENOBATCIbCKUX 3aj]a4, BbIOMpaTh HamOosiee 3(P(EKTUBHBIM CIIOCOO HX
pereHus

C y‘-IéTOM IMMOJIYHYCHUA HOBBIX 3HAHUU O BCHICCTBAX N XUMHWYCCKNX PCAKIHAX,
OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a
H CaMOOIICHKH.

OK O0I. BseiOupats cnocoObl pemieHus 3aaad  MpodecCHOHATLHON
JESTENHHOCTUA TPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOWUCKA, aHaau3a H
UHTEpHpeTanuu nHGopMaIuu U UHPOPMAITMOHHBIE TEXHOJIOTUU JJISI BBHITIOJIHCHHUS
3a7a4 MpoeccuoHalbHOM e TENbHOCTH;

OK 03. ITnanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPOGECCHOHATIBLHOE U
JUYHOCTHOE pa3BUTHE, IPEANPUHUMATEIBCKYIO JEeSATENbHOCTD B
npodeccuoHaNbHOU cdepe, UCTIONB30BaTh 3HAHUS 110 (PUHAHCOBOM IPaMOTHOCTH B
Pa3JIMUHBIX )KU3HEHHBIX CUTYaIIUsIX;



OK 04. DddexTnBHO B3aMMOJECHCTBOBATh M PadOTaTh B KOJUICKTHBE WU
KOMaH/IE;

OK 05. OcymecTBiasTh YCTHYIO M NHCbMEHHYK0 KOMMYHHUKALMIO Ha
rocyaapcTBeHHOM si3blke Poccuiickoil ®enepanuu ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IIposBaATH IPaXXAaHCKO-TIATPUOTUYECKYIO IIO3ULMIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE  TIOBEJCHHE Ha OCHOBE  TPAJULIMOHHBIX
oOLIEYeIOBEYECKUX IEHHOCTe, B TOM YHCIE C Y4YE€TOM TapMOHU3ALMU
MEKHALMOHAJIIBHBIX W MEXPEIUTHO3HbIX OTHOIICHUH, NPUMEHSTh CTaHJapThl
aHTUKOPPYILIMOHHOT'O TIOBEICHUS;

OK 07. CopxeilcTBOBaTb  COXpPAaHEHHUIO  OKpYXKalolllel  Cpelbl,
pecypcocOepexeHnIo, MPUMEHITh 3HAHUS 00 M3MEHEHUM KiIuMaTa, MPUHIUIIBI
OepeXJIMBOTO MPOU3BOJACTBA, 3(PPEKTUBHO MAEHUCTBOBATH B YpPE3BBIYANHBIX
CUTYaLMSIX;

OK 08. Mcnonb3oBaTh cpeacTBa (HU3HMUECKON KYJIbTYphI ISl COXpAHEHUS U
YKpEIUIeHUs] 3J0pOBbS B IMpolecce MPOPECCUOHATBHOM JEATEIbHOCTH U
nojJiep>KaHusi HEOOXOIUMOT'O YPOBHSI (PU3NYECKON MOATOTOBIIEHHOCTH;

OK 09. TIlonb3oBatbcsi  mpodeccHOHAIBLHOM — JOKyMEHTaluedl  Ha
rocyapCTBEHHOM U UHOCTPAHHOM S3BIKaX.



2. CTPYKTYPA U COAEP KAHUE YYEGHOI'OIIPE/IMETA

2.1. O0beM yueOHOM JMCHUILIMHBI M BUIBI Y4eOHOH padoThl

Bup yueOHoM padoThI

Oovem uacoe

MakcumajibHasi yuyeOHasi Harpys3ka

(Bcero)

72

2 cem

3 cem

Oobs3aTeIbHAsA ayMTOPHAsE yueOHast

Harpy3ka (Bcero)

72

18

54

B TOM 4YHUCJIC.

IIpakTHueckue 3aHsITUs

30

IIpodeccnonanbHO-OpPUEHTUPOBAHHOE

COJICp)KaHUE

Ilpomesccymounasn

ammecmayus

ouggepenyuposannozo 3auema

6

dopme

3auem




2.2. TemaTu4ecKuii IJIaH U cojepxkanue yueonoro npeamera O/1.12 Xumus

O0bem, | ®opmupye | YpoBeHb
HaumenoBanue Conep:xkanue yueOHOro marepuaJa, JjadoparopHsie padoThl | akaa. 4/ | Mble yCBOCHMS
pa3iesoB U TeM U NMpPaKTHYecKune 3aHATHSA, BHEAyJIUTOPHAsi | B TOM | o0Ie H
CaMOCTOsITe/IbHAsI padoTa 00y4aloUIMXCH yucje B | npogeccu
¢popme | oHaBHBIE
NMPAKTH | KOMIIETEH
YyecKon | uuu
MOAr0TO
BKH,
aKkaja 4
1 2 3 4 5
Pa3nenl Teopernueckne OCHOBbI OPraHM4YeCKOl XUMUM
Coaep:kanue yaeOHOTro MmarepuaJjia 3
l.ITpenmeTr oOpraHuueckol XUMHUU: €€ BO3HUKHOBEHHE, | 3 OK1 1
Tema 1.1 pa3BUTHE MW 3HAYEHUE B TMOJYYECHUUM HOBBIX BEUIECTB U IIK
Teopusi cTpoeHHMs | MATEPUAJIOB.
OPraHUuYeCKHX 2. Teopuss cTpoeHUsT OpPraHMYECKUX coeluHeHud A. M.
BeLeCTB bytneposa, e€ ocHoBHbIe no0XkeHUsA. CTPYKTYpHBIE (OPMYIIbI
OpPraHUYEeCKUX BEIIECTB. ['OMoJorus, nzoMepus. XuMu4yecKas
CBSI3b B OPraHUYECKUX COCJAMHEHUSAX — OJMHAPHBIE W KPATHBIE
CBS3H.
3.IlpencraBinenue o0 KiaccupUKAMU  OPraHUYECKHUX
BemiecTB.  HomeHkiarypa ~ OpraHMYecKMX  COCJAMHEHUU
(cucteMatuueckas) W TpPHUBUAIbHBIC HA3BaHUSI BaKHEUIITUX
MIPeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEUIECTB.
B ToM yKciie NpakKTHYeCKUX 3aHATHI 2
[TpakTueckoe 3ansitue Nel OK.04 2

OznakomiieHHe ¢ oOpa3llaMH OPraHUYeCKHX BEIIECTB U




MaTepuaJiaMi Ha WX OCHOBE, MOJICTUPOBAHUE MOJIEKYI
OPraHWYECKUX  BEIIECTB, HAOMIOIEHWE W  ONMHUCAHUE
JEMOHCTPAIIMOHHBIX OMBITOB TIO MPEBPAIICHUIO OPTAHHYECKUX
BCIIECTB TMPU HarpeBaHwu (IUIaBjieHWE, OOYIJIMBAaHHE W
TOPEHHUE)

Pasznea 2 Yries

010POBI

Conepxkanue yueOHOro MmarepuaJia

Tema 2.1
Yriaesoaopoasl u
170.¢ NPUPOIHBbIE
HCTOYHUKH

l.AnkaHbpl: cOCTaB M CTPOEHUE, TOMOJIOTMYECKHU psi.
2.MeTtaH ¥ 3TaH — MNOPOCTEUIINE NPEACTABUTEIN AIKAHOB:
(bu3NYecKe U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U
TOpPEHHUs), HAXOXKJIECHUE B PUPOJE, MOJyYECHUE U TPUMEHEHHUE.

3.ANKEeHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKUU PS.
OTWIIEH W NPONWIEH — MPOCTEUIINE NPEACTABUTENN AIKEHOB:
dbuznYecKre U XMMUYECKUEe CBOMCTBA (peakiu THAPUPOBAHUS,
rajoreHupOBaHMUS, TUApaTaluy, OKUCIJICHUS u
MOJIMMEPHU3AINH ), TOJyYeHUE U IPUMEHECHHUE.

4. Anxkanuensl: Oytamuen-1,3 wu  MerwiOyTtagaueH-1,3:
CTpO€HHUE, BaKHEHIIME XUMUYECKHE CBOMCTBA (peakuus
MOJIMMEPHU3AITIN ).

5.IlosryyeHne CUHTETUYECKOTO KayyyKa U PE3UHBI.

6.ANKWHBI: COCTaB M  OCOOCHHOCTH  CTPOEHUS,
TOMOJIOTUYECKUH Psi.

7.AueTUNIeH — MNPOCTEHIIMI MNPEeACTaBUTENb AJIKUHOB!
COCTaB, CTpoe€HHE, (PU3MYECKHME U XUMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THUApATAIUH,
TOpPEHHUsI ), MOJTyYCHUE U IPUMEHEHHUE.

8.Apennl. benzon: cocraB, crpoeHue, (UMUECKUE WU
XUMUYECKHUE CBOWMCTBAa  (peakiuu TaJOTEHUPOBAHUS U
HUTPOBAHMs), TOJYUYEHHE M TpUMEeHeHHue. Toayon: cocmas,

OK 1
OK 2




cmpoenue, usuueckue u Xumuyeckue ceoucmea (peaxyuu
2AN02EHUPOBAHUA U HUMPOBAHUs), NOJYYEHUE U NpUMEHeHUe.
TokcnuHOCTh  apeHOB.  ['eHeTnueckas  CBA3b  MEKIY
YIJIEBOAOPOAAMMU, MPUHAJISKAIIUMHI K Pa3IMYHBIM KJIACCAM.

9.1lpupoaHple MCTOYHHMKHM YTIEBOAOPOIOB. IIpuponHsiii
ra3 u nomyTHble HeQTsHbIe ra3bl. HedTh u €€ npoucxoxaeHue.

CrocoObl  mepepaOOTKM He(TU: TEeperoHkKa, KPEKUHT
(TepMUYECKMM,  KaTaJIWTUYeCKuil), mnuponau3. I[IpomykTel
nepepaboTKu HEPTH, UX MPUMEHEHNE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroiib U IPOYKTHI €T0 MepepadoTKH.

B TOM 4HnciIe NPaAaKTHYEeCKUX 3AHATUI 4

[TpakTueckoe 3ansiTueNo2 2 OK.04

[TomyyeHue 3TuNEHa U NU3yYEHHUE €T0 CBOMCTB. 1IK

KonTponbshas padora Nel 2 OK.04

Brrunucnenuss 1o  ypaBHEHHIO XHMMUYECKOM PpEakLUu

(macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WU

MPOJIYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY

OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOyKTOB PEAKIIUH).
Paznen 3 Kuciopoacoaep:kaimme oprann4ecKue coeTuHeHust

Copep:xanue y4eOHOro MmaTepuaJjia 8
Tema 3.1 l.ITpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHOI W 3TaHO: | 8 OK2
Kucaopon-u CTpOCHHE, (PUBMYECKUE W XUMHUYECKHE CBOMCTBa (peakiuu C OK4
a30TcoAep:Kalme AKTUBHBIMU METAJJIaMU, TaJOT€HOBOJAOPOJIaMU, TOPEHHE), OK5
OpraHu4eckKue IIpUMEHEHUE. BoaopoaHble CBA3M MEXIY MOJIEKYJIAMU 1IK

COCIMHEHUS] M HX
NPUPOHbIE

cupToB. JlelicTBME MeTaHOJa W H3TaHOJIA HAa OPraHu3M
YyeJI0BEKa.




HCTOYHUKH

2.MHOroaToMHbI€ CIUPTHI. DTUICHTIIUKOJb U TIUIEPHUH:
CTPOCHHE, buzngeckue u XUMUYECKHUE CBOMCTBaA
(B3aMMO/ICICTBHE CO WIEJIOYHBIMU METAJJIAMH, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHbIE CIUPTHI). JlelicTBHE HAa OpraHu3M
yenoBeka. [I[puMeHenre riuneputa u STUICHTJIMKOIS.

3.DeHON:  CTPOEGHHME  MOJIEKYJbI, (u3myeckue U
XUMUYecKkue cBoicTBa. TokcuuHocTh (eHona. [lpuMenenue
dbenona.

Anpaerunpl U Kemousvl. DopManbAeTUll, aleTaabIeTH/I;
CTpoeHue, (U3MUEeCKHe M XUMUYECKHE CBOMCTBA (peakiuu
OKHCIIEHUSI W BOCCTAHOBJICHHUS, KAYECTBEHHBIE pEaKIUN),
MOJIyYE€HHUE U IPUMEHEHUE.

4.OTHOOCHOBHBIC TIpEJEIbHBIE KapOOHOBBIE KHCIIOTHI.
MypaBbpuHas U yKCyCHasi KHCIIOTBI: CTPOCHHE, (pU3ndecKkue u
XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME ISl Kjacca KHUCTIOT,
peakiusi  dTepuduKanmM), TOJYYEHHUE U  NPUMEHEHHUE.
CreapuHoBasi W OJICMHOBAasT KHUCIOTHI KaK TMPEJICTaBUTEIU
BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJU BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOILIEE JIEHCTBUE.

5.Cnoxnble  3¢uUpsl Kak MPOU3BOAHBIE KapOOHOBBIX
kucnoT. [maponu3 cnoxubix 3¢upoB. Kupsl. ['maponus
xupoB. [Ipumenenue xxupoB. brosornyeckas posib KAPOB.

6.YTIeBObI: COCTaB, KiacCU(pUKAIKS YTIEBOI0B (MOHO-,
- U nonrcaxapubl). ['roko3a — mpocTelimii MOHOcaxapu:
OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI, (PU3HMUECKUE U XUMUICCKUE
cBoiicTBa  (B3aumojeilictBue ¢ rugapokcuaom — meau(ll),
OKHUCJICHME aMMHUayHbIM pacTBopoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TIJIOKO3bI), HAXOXKJIEHUE B
npUpoje, MPUMEHEHUE, OuoJoruyeckas poJib. PDOTOCHUHTE3.




®pyKTO3a KaK U30MEP TITIOKO3HI.

7.Kpaxman © 1Iemono3a Kak INPUPOAHBIE ITOJIUMEPHI.
Crpoenne Kkpaxmana W LHEUIIONO3bl.  Du3nueckue U
XUMUYECKUE CBOWCTBA KpaxMmana (THUAPOJIU3, KayeCTBEHHas
peaKIus C UOJ0M).

A30TcoiepIKallie OpraHuuecKue COeTMHECHMUS.

8. AMUHOKHUCIIOTBI ~KakK aM(OTEepHbIE  OPraHUYECKHe
coenuHeHusa.  Duznueckue U XUMUYECKHE  CBOWCTBA
aMUHOKHUCJIOT (Ha TpuMmepe TiunuHa). buonornueckoe
3HAYeHUE aMUHOKUCIHOT. [lenTusl.
benku kak OPUPOIHBIE BBICOKOMOJIEKYJISIPHBIE COEIUHEHUSI.
[lepBuyHasi, BTOpWUYHAsT W TpPETUYHAs CTPYKTypa OEIKOB.
XWMHUYECKHE CBOWCTBA OCJIKOB: THUAPOJIN3, JICHATYpAaIus,
KaueCTBCHHBIC PEAKIIMU HA OCIIKH.

B Tom uncie NMPAKTUYIECCKUX 3aHATHH

16

[TpakTueckoe 3ansitue Ne3
CBolicTBa pacTBOpa YKCYCHOM KHCJIOTHI.

OK.04
1IK

ITpakTrueckoe 3anartue No4
Jlenatyparuss O€NKOB TPU HArpeBaHUM, IIBETHHIC pEaKIUU
OEJIKOB.

KonTponbshas pabora Ne2

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl,
00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa
peaxkuy Mo U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJJHOTO U3
MCXOJHBIX BELECTB WK NIPOAYKTOB PEAKIIIH).

Pa3nen 4 BricokoMo

JCKYJIAPHbIC COCAUHCHUA

Conepxkanue yueOHOro MmarepuaJia

Tema 4.1

1-30cHOBHBIE TOHSTUS XHUMHH BBICOKOMOJEKYISIPHBIX

OKO1




BbicokoMoJIeKyIsSIp | COSIMHEHU: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb OKO02
Hble COeIMHECHUS MOJINMEPU3ALIIH, CPEIHSS MOJIEKYJIIpHas Macca. 1IK
4-60CHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJISPHBIX
COEJIMHEHUW — MOJUMEPHU3aLIUs U MTOJIMKOHICHCALIHSL.
B TOM 4ncie npakTU4eCKUX 3aHATUN
[Ipaktnueckoe 3ansTueNeS O3HakomieHue ¢ oOpa3uamu OKO04
MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAYyYyKOB. 1IK
Paznen 5 Teoperuuyeckue 0CHOBbI XUMUM
Tema 5.1 Conepxkanue yueOHOro MmarepuaJia
Crpoenne 1. Xumuueckuit snemeHT. AToM. SInpo aroma, M30TOIBL OKO1
BelIeCTBA OnexkTpoHHast 000JI04Ka. DHEPreTHUECKUE YPOBHU, MO IyPOBHH. OKO02

AToMHBIE opOuTanu, s-, p-, d- smeMeHThl. OcoOeHHOCTH
pacripefielieHus:  3JEKTPOHOB IO OpOMTaIsiM B  aToMax
AJIEMEHTOB  MEPBBIX YETHIPEX MEPUOAOB.  DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB.
2.Ilepuoauueckuii 3akoH u llepuoguueckas cucrema
xumuueckux anementoB  JI. WM. Menneneea. CBs3b
MEPUOANYECKOr0  3akoHa u  llepmogudeckol  CUCTEMBI
xumuueckux sneMmeHtoB [[. M. MenneneeBa ¢ COBpEeMEHHOM
TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX
M CIOXHBIX BEHIECTB MO TpynnaM M NepuoaaMm. 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.
3.CtpoeHne BeliecTBa. XHUMHUYECKas CBsA3b. Buuasbl
XUMUYECKON CBs3U (KOBAJICHTHAs HEMOJSIpHAs U MOJspHasi,
HMOHHas, MeTaJUInIecKas). MexaHu3MBbI 00pa3oBaHUs




KOBAJICHTHOM XUMHUYECKON CBs3u (OOMEHHBIM M JOHOPHO-
aKLENITOPHBIN). Bonoponnas CBSI3b. BanenTtHOCTS.
DIIEKTPOOTPULATENBHOCTE.  (CTeneHb  okucieHus. oHsr:
KaTUOHBI 1 aHUOHBI.

BemecTtBa  MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHHUs. 3aKOH TIOCTOSHCTBA COCTaBa BeENIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEILIECCTB
OT THUNA KPUCTAIUTMYECKON PEIIETKH.

4.1lonsiTME O [OWCHEPCHBIX cHUCTEMax. VICTUHHBIE U
KOJUIOMJIHBIE pacTBOPBL. MaccoBas 10151 BEMIECTBA B PaCTBOPE.

Knaccuduxkanus HEOPraHUYECKUX COEIUHECHUMN.
Homenkiatypa HeopraHmdyeckux BeniecTB. ['eHeTHueckas
CBSI3b  HEOPraHWYECKHWX  BEIIECTB, NPUHAJIEKANINX K
Pa3IMYHBIM KJ1accam.

5.Xumnueckas peakuus. Knaccudukanuss XuMU4eCKUx
peaKuuii B HEOPraHMYECKOW M OPraHUYECKOM XUMHUH. 3aKOH
COXpAaHEHMsS MacChl  BEHIECTB, 3aKOH COXpPAaHCHUS U
MPEBPANIEHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.
6.CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIUYHBIX
daktopoB. OOpaTuMble peakiuu. XHWMHUYECKOE paBHOBECHE.
@akTOpBI, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO PABHOBECHSL.
IMTpunnun Jlellatense. DAEKTpOJUTHYECKAS JTUCCOIUALIMS.
CunpHble U crabbie d7eKTpoduThl. Cpella BOIHBIX PACTBOPOB
BEILIECTB: KHCHAs, HEUTpanbHas, ienodHas. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKLIHH.

B Tom uncie NMPAKTUYIECCKUX 3aHATHH

OKO04

[Ipaktrueckoe 3ansTue Ne6 «BnusHue paznmuyHbix (HakTOpoB
Ha CKOPOCTh XUMHUYECKON PEAKLIMN




Konrponsnas pabora Ne3 Pacu€tel mo  ypaBHEHUSIM
XUMHYECKUX PpPEaKIUMid, B TOM UYHCIE TEPMOXUMHYECKUE
pacd€Thl, pPacu€Trbl C MCHOJB30BAHUEM IIOHATHS «MacCcoOBas
JI0J1s1 BELLIECTBAY.

Pa3nen 6 Xumusd u JKU3Hb

Conep:xxanmne y4eOHOT0 MaTepuaJjia

Tema 6.1
XumMus M 310pOBbe
yeJIoBeKa

1-2.Poib  xumMuM B  OOECMEYEHUU SKOJOTUYECKOMH,
HPHEPreTUYECKOM ¢  MHINEeBOM  OE30MacHOCTH, Pa3BUTHH
METUIUHBI.

3lloHaTe O Hay4YHBIX METOJAaX ITO3HAHUSA BEIICCTB U
XUMHYECKUX PEAKIUH.

4-5.1lpencraBienuss 00 OOMMX HAYYHBIX MPUHIIAIIAX
MPOMBITIUICHHOTO TTOJTYYSHUST BOKHEUIITUX BEIIECTB.

6-7.YemoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BaXKHEUIINE
CTPOUTEIIbHBIE MaTepuaiabl, KOHCTPYKIHMOHHBIE MAaTEepUAIbI,
KpacKH, CTEKJO, KepaMuKa, MaTepuaibl IS DJIEKTPOHUKH,
HaHOMAaTepUaJibl, OpraHUYECKUE U MUHEPAJIbHBIC YI0OpEHUS.

8.XuMusl U 370pOBbE UEJIOBEKA: MPaBUiia UCIOJIb30BAHUS
JIEKapCTBEHHBIX penaparos, npaBuia 0e30macHoOro
MCIIOJIb30BAHUS MPENapaToB ObITOBOW XMMHUHU B IOBCEIHEBHOU
KU3HU.

OKO1
OKO02
OKO03

3ayer

BCEI'O:72 yaca

42+30




3. YCJIOBUSA PEAJIMBAIIUMU ITPOT'PAMMBI YYEBHOI'O IPEJIMETA

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MaTE€PHAIbHO-TEXHHYECKOMY 00ecIeYeHHI0
Peanu3zanust mporpaMMbl AUCHMIUIMHBI TPeOyeT HATMYUS yueOHOro KabuHeTa
«Xumus» 1 1a60paTOPUU.

ObopynoBanme yueOHOro KaOMHeTA

TexHuveckue cpeacrsa 00y4eHus :

Buneomnpoekrop

DKpaH NPOECKIUOHHBIN

KoMIiuiekT kojuieKium

Komnexkuusa "AmromMuamit"

Konnexkuus "BonokHa" neMmoHCTpalinoHHas

Komneknus "Bonokna" paznarounas

Konneknus "KaMeHHbIN yroiyib U MPOJYKThI €ro NepepadoTKu" (I€EMOHCTPALIMOHHAS)
Konneknus "KaMeHHbIH yroib U MPOJYKThI €ro nepepadoTku’” (pa3zaaTouHas)
Komneknuga "Metayier"

Konnexuus "Munepansl v ropHbIE TOPOIbI"

Komnexkuus "HedTh 1 mpoayKThl ee iepepaboku’ 1eMOHCTpaIluOHHAs
Komnexuus "Hed1h 1 mpoayKThl ee epepaboku' pa3gaTodyHas

Konnexkuus "Ilnactmaccsr"

Komnexkuus "Crekno u u3aenus u3 crexna'

Komnexuuga "Tormmso"

Komneknus "Uyrys u crans"

Konnexuus "Hlkana tBepaoctu”

OcHanieHne kKabOuHeTa XUMHUH - MyJIbTUMEIUIHBIE CPEICTBA O0yUEHHUS

O6opynoBanue JadopaTopuu U padoYuX MeCT J1a00pPaATOPHUH:
OcHailleHre KaOMHETa XUMUH - MyJbTUMEINITHBIE Cpe/IcTBA O0yUYEHUS
Komnakt-auck "Ypoku xumuun KuM" (10-11 kiacc)

OcHamenne KAa0OMHETA XMMHHU - MATEPHAJIBI

Habop maTepuaioB 1o Xumuu

[Tpubops1, HAGOPHI MOCYABI U TPUHAMIIECHKHOCTEH JIJIT XMMHUYECKOTO dKCIIEPUMEHTA
00I11eT0 Ha3HAYEHUS

Anmapar 1y tucTiiuisuu Boasl (220 B)

banst komOuHMpOBaHHAS TAOOpaTOPHAS

Jlocka s Cynku mocyzsl

MOHTaXHBIN TPOBO/T

Harpeatenb npoOUpoK yHUBEpCAIbHBIN

[TnuTKa sanekTpuueckas manoradbaputnasa 220 B

Po3zerka anekrpuueckas mkoiabHas 36(42) B5

[xa¢ cymunpueiil HICY

[uT snexTpudeckuit mkoabHbIA DI -1200 (1o 30 yyammxcs)
Anmnapat Kunmna 250 mi.



['enepaTtop (MCTOYHUK) BHICOKOTO HANIPSIAKEHUS

Kononka ancopbrmonHas

KoMruiekT MepHO# ITOCy Abl

HaGop apeomerpon

HaGop ckisiHOK 117151 pacTBOpOB 250 M.

CToNMK 0 IbEMHO-TIOBOPOTHBIN € 2-MsI TNIOCKOCTSIMU

[enTpudyra neMoHCTpallMOHHAS

[ltaruB nabopaTopHbiii KoMOMHUpPOBaHHBIN [11J16

Amnmapar Jj1s IpoBeAeHUs] XUMUUeckux peakunit AITXP

['openka yHuBepcanbHas

KoMruiekT juist AeMOHCTPAIMOHHBIX OMBITOB IO XUMHUHU YHUBepcanbHbii (KJJOXY)
HaGop neraseii kK ycTaHOBKE /1J1 IEPETOHKH BEIIECTB

Habop CKIIIHOK ¢ 103aTOPOM JJIsl XpaHEHHs paCTBOPOB

[Tpubop As MILTIOCTPALIMK 3aBUCUMOCTH CKOPOCTU XUM. PEAKIUI OT yCIIOBUI
[IpuGop 1151 OKUCIICHUS CIUPTA HAJl MEHBIM KaTaJIu3aTOPOM
Kommnekt uist 1a60paTOpHBIXUIPAKTUIECKUXPAOOTIIO XUMUU

Becol yuebnsbie ¢ rupsimu 10 200 r.

3aKUM BUHTOBOM ISl PE3UHOBBIX TPYOOKS

Jloxkka st CKUTaHMsI BEIIECTB

HabGop xum. nmocyapl u npuHaaiaeKH. 171 1a0. padot no xumuu (HITXJII)
Habop »TukeTok caMokieromuxcs (JJabopaTopHbIii)

[TpoGupka 14*120

[Tpobupka 16*150 xumMudeckas

Cerka natyHHas pacnbuinTenbHas (80x80)

CnuprtoBka 1abopatopHas IuTas

Tepmomerp xunkoctaoi (0-100 rpan.)

[lITatuB 1a0OPAaTOPHBINA XUMUYECKUI

OcHarrenne kadHeTa XUMHH - I€YaTHBIE IT0COOMS

KomrmiekT Tabnuiy mo BceMy Kypcy Heopranndeckoit xumuu (100 mT., Al, moiaHO1B,
Jam.)

Kommnekt tabmnui mo xumun aem. «Metamnsy (10 tabin., dopmar Al, namunmp.
Kommnekt tabmumi mo xumun aem. «Hemeramiey (16 tabn., dopmar Al, namuHup.)
Komrutekt Tabmuiy mo Xxumuu aeM. «PacTBOphl. DIEKTPONIUTHICCKAS TUCCOHAITAS"
(12 tabm., popmar Al, mam.)

Kommnekr tabmun no xumuu geM. "CtpoeHue BemecTBa. XUMuieckas cBasb» (16
Tabu., popmat Al, namuHup.)

Kommekt Tabnuil o XumMuu ieM. « Xumudeckue peakuun» (14 tadm., popmar Al,
JaMUHUD. )

KomrmiekT Tabauiy mo XumMuu aeM. « XuMU4eckoe mpou3BoACTBO. Metamnyprus» (16
Tabiu., popmar Al, namuHup.)

[TopTtpetsl xumMukoB (16 T, ¢. A3)

Ta6nuna nemoncTpatuBHas «llepuonuueckas cucrema annementon J1.1.
MemnpeneeBa» (hopmar AO, MaTOBOE TAMUHUPOBAHUE)



Tabnuma gemoHcTpaTuBHAs «PacTBOPUMOCTH KUCIOT, OCHOBAHUI U COJIEH B BOJIC»
(bopmat A0, MmaTOBOE JIAMUHUPOBAHUE)

Tabnuua n1eMOHCTpallMOHHAs «DJIEKTPOXUMHUYECKHUN psAJl HAIPSHKEHUI METAIIIIOBY
(Bunmi 40x200)

OcHameHne KA0OMHETA XMMHUH - TA0JIMIBI CIIPABOYHO-UHCTPYKTUBHBIE 110
XUMHHU

Pa3znaTounbiii MaTepuan

KapTbl - ”HCTpYKUUH 17151 TPAKTUYECKUX 3aHATUN 10 XxuMuu: 8-11k71., ni.,96 crtp.
Hazaposa T.C.

Komrmnekt tabmmi mo xumun « Buapl Xumudeckux cBsizein» (Jamuamp., hopmart A4, 8
IIT.)

Kommiekt Tabnui no xumuu "I'ubpuauzamnus opourtanein" (;mamuuup., popmat A4, 5
IIT.)

Kommnekt tabnui no xumun "Kiaccudukanus 1 HOMEHKIIaTypa OpraH.CoeIMHEHU.
Buast nzomerpun." (18 mr.)

Kommnekt tabnuil no xumun "MosekyiisipHasi CTpyKTypa yrieBoaopo10B"
(;tamunHUp., popmat A4, 5 mT.)

Kommnekt tabnuir no xumun "OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIE TIPOLIECCHI U
peakuuu" ( TamunHMp., A4, 8 mIT.)

Komrmutekt Tabmuiy mo xumuu "llepruoanueckuii 3aK0H 1 epruogndeckas Tadbimma
snemMeHToB" (JlamuHup., 10 mrT.)

Komrmnekt tabmmi mo xumun "TUIbl oprasndeckux peaknuii" (JraMuaup., hopmar
A4, 7 mr.)

KommiekT Tabauiy mo XumMuu "IJIeKTpOHHbIE 000JI04YKM aTOMOB" (JITaMUHUD., popMaT
A4, 8 mit.)

KomnakT-nuck "A3zot u pochop" (13 onsitos, 37 mun.) (DVD)

KommnakT-nuck "Boja, pactBopsl, ocHoBaHus. [leproanueckuii 3akoH. "8 ki.3 4. (13
om, 44mun) (DVD)

KowmmnakT-nuck "T"anorenst. Cepa" (15 onbitoB, 38 MuH.) (DVD)

Komnaxkt-guck "Kucnopon. Bogopon" 8 kit. 2 u. (17 onbitos, 46 mus.) (DVD)
Komnakrt-guck "Metamibl riaBHbiX noAarpynm” (7 oneiToB, 24 muH.) 2 4. (DVD)
Komnakt-guck "Metamibl riaBHbiX noAarpynmn” (7 oneitoB, 28 muH.) 1 4. (DVD)
Kommnakt-auck "Metamibl nodounbix noarpynn" (13 onertos, 41 mun.) (DVD)
KommakT-nuck "O6mue cBoiictBa metauioB" (5 ombitoB, 30 mun.) (DVD)
Kommnaxkr-guck "Oprannueckas xumus. lIpenenbabie, HenpeaeabHbIe,
apom.yrieBogopoAsl. 1 4." (DVD)

Komnakt-guck "Opranndeckas xumusi. YriaeBobl" 4 4. (11 onsiToB 27 mun.) (DVD)
Komnakr-auck "Oprannueckast XuMus. A30TOCOIEPKAIMEOPTaHUY.
BemectBa.benku.Cunrernyeckue B-a." (DVD)

Kommnaxkt-auck "Opranndeckas XuMusi. ATbACTHIBI 1 KapOOHOBBIE KHCIIOTHI.
Crnosxnbie 3¢upsl. XKupst" 3 4.(DVD)

Komnakrt-guck "Oprannueckas xumust.IIpupoiHbIe HCTOYHUKH YIJIEBOAOPOAOB.



Cnuptsl 1 penons" 2 4. (DVD)

Komnaxkt-auck "llepBonavanbHbie Xxumuueckue nmousatus” 8 kii. 1 4. (16 onbiToB, 48
MuH.) (DVD)

KommnakT-nuck "Yrnepoa u kpemuuii" 1 4. (13 onbrtos, 33 mus.) (DVD)
KommnakT-nuck "Yrnepoa u kpemuuii" 2 4. (10 onbrtos, 32 mus.) (DVD)

OcHaleHne KaOnMHeTa XUMHUH - CIaiIbI

Crnaiia-xkomruiekT (20 ci.) "Xumus. Opranudeckue coeiuHeHus"

[IpakTruyeckue 3aHATUS PEKOMEHAYETCS MPOBOIUTH B KOMIbIOTEpHOM Kiacce (12-15
pabouux MecCT) ¢ BblJaueil MHAWBUIYAIbHBIX 3aJJaHUH (3a71a4) MTOCIIEe U3YUEHUS
(BMecCTE C mpernojaBaTeIeM) METOIUKN PEIICHHS TUTIOBOU 3a/1a4uH, C
WCIIOJIb30BAaHUEM CEPTH(PUITMPOBAHHBIX TECTOB U aBTOMATU3UPOBAHHON 00pabOTKHU
pe3ynbTaroB TectupoBanus (AOC-KT).

3.2. UudopmanumonHoe obecnevyeHne 00y4eHust
Ilepeuenn PeKoOMeHyeMbIX Y4eOHBbIX U31aHMIA, HNuTepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPhI

OcCHOBHbBIE HCTOYHUKH:
1. O.C.I'abpuensin, @.H.MackaeB «Xumus 10 knace» M. Ipoda, 2020 r.
2. O.C. TI'abpuensn, I'.I'. JIsicoBa «Xumus. 11 xkmace» M. Jipoda, 2020 r.

JlonmoTHUTE IbHAS JIMTEpaTypa AJsi 00y4AIIIHXCS
1. O.CTaopuensn, WU.I'. OctpoymoB «OOmas Xumusi B TecTax, 3aJaHHUIX U
ynpaxHeHusx. 10 kmace» M. [Hpoda, 2022 r.

2. O.CTI'abpuensn, U.I'. OctpoymoB «OOmiass xuMus B TecTaX, 3aJaHUSAX U
ynpaxxkHeHusix. 11 xkmace» M. Ipoda, 2004 r.
3. O.C.I'abpuensH, A.B.fAlmykoBa Xumus. 10 knacc: paboyas TeTpaab K y4eOHUKY.
«Xumus. 10 knacc. bazosblit ypoBenb» M.: JIpoda, 2019 r.
4. O.C.I'abpuensn Xumus. 11 knacc: pabouas TeTpaab K y4eOHUKY.
«Xumus. 10 knace. ba3zoBbiit ypoBenb» M.: Ipoda, 2021 r.
5. B.IO. Anux6epoBa «3anumarenbHas xumus» M.: ACT- Ilpecc, 2002 r.
6. b.JI.Crenun, JI.}O. AnmukGepoBa «3aHumaTenbHble 3afaHus U d(PdeKTUBHbBIC
onbITH IO XuMuU» M.: JIpoda, 2020 T.
7. N.A. CokonoBa EI'D 2011. Xumus: TemaTuyeckue TpPEHUPOBOUHbIE 3aaHusl. M.:
9KMO,2020r.
8. B.H.loponskun, A.I'.bepexnas, T.B. CaxneBa, B.A. ®epanéa Xumus.
[TonrotoBka k EI'D. TemaTtuueckue tectbl. ba3oBblil M MOBBILIEHHBIN ypoBHU.10-11
kiaccel: PocroB v//1: Jlernon, 2010r.

JJ1A HPEHOI[ABATEJ'IEPI
OenepanbHbii 3akoH Poccuiickoit ®depepanuu ot 29.12.2012 Ne273-d3 «O06

oOpaszoBanuu B Poccuiickoit deneparuny». (B penakiuu DegepaibHbIX 3aKOHOB OT
07.05.2013 Ne99-d3,0Tr 07.06.2013 Ne 120- @3, ot 02.07 2013 Nel70-®3, ot



23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317 —@3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 No 15-®3, ot 05.05.2014 Ne 84 —®3, or 27.05.2014 Ne 135-d3,01
04.06.2014 Ne 148 —@3, ¢ u3M., BHeceHHbI DenepanbHbIM 3aKk0HOM 0T 04.06.2014
Nel45-®3, B pen. Ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

. [Tpuka3 MunucrepctBa oopazoBanusi 1 Hayku PO ot 17.05.2012 Ne413 «O06
YTBEPXKJICHUU (PeepaJbHOr0 TOCYAapCTBEHHOr0 00pa30oBaTeIbHOrO CTaHAapTa
cpeaHero (IOJIHOT0) O0IIero o0pa3oBaHUs.

. [Tpuka3 MunucrepctBa obpazoBanusi U Hayku P® ot 29.12.2014 Nel645 «O
BHeceHun wu3MeHeHudd B Ilpuxaz MunucrepcTtBa oOpa3oBanusi U Hayku PD or
17.05.2012  Ne413 «O6  ytBepxkaeHuu (enepansbHOr0  TOCY/IapCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa CPEAHETO (ITOTHOTO0) 00IIero 00pa3oBaHUS.

. [Tpuka3 MunucrepcTBa oOpasoBanus U Hayku P® ot 31.12.2015 Nel578 « O
BHECEHHH U3MEHEHUN B (elepalibHbli  TOCYJapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHAapT cpenHero  obmero oOpa3oBaHus, yTBEpkIAeHHBbIM [Ipukazom
MunucrepctBa oOpa3zoBanuss U Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne413»

. [Tucemo JlemaprameHTa rocylapCTBEHHOM MOJUTUKU B cdepe MOArOTOBKH
pabounx xkampoB u JIIO MunoOpunayku Poccun ot 17.03.2015 Ne06-259
«PexomMeHgaMu MO OpraHU3allMM MOJYYEHHUS CpelHero ooOiiero oOpa3oBaHUS B
npefienax OCBOEHHUS 00pa30oBaTENIbHBIX MPOrpaMM CPEIHET0 MPOQPECCHOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 0011ero o0pa3oBanus ¢ yueroM tpedboBanuii ®I'OC
U TOJy4aeMOM MNpoQeccud WIM CHEeIHATIbHOCTH CPEIHEro MNpoQecCHOHATbHOIO
o0pa3oBaHUsI.

[IpumepHass ocHoBHas oOpa3oBareibHas MporpaMmma CpelHero  oOIero
oOpa3zoBaHus, OA0OpeHHas peuieHueM (eaepalibHOTO Y4eOHO-METOANYECKOTO
oObeuHEHUs 10 001eMy 00pazoBanuto (IpoTokoit oT 28 utoHsa 2016 r .Ne 2/16-3)

NHTepHET-UCTOYHMKH 1O XMMHH:

- Tlopran QyHmaMeHTanbHOTO XUMHUYECKOro oOpa3zoBanus Poccumn. Hayka.
Oo6pa3zoBanue. Texnomoruu. — http:// www.chem.msu.ru/

- [Topran Bceepoccuiickoit OJIMMITHA/IBI IIKOJIbHUKOB. XuMmust -
http://chem.rosolymp.ru/

- [lopTan nenaroruueckoro yHuBepcuTeTa u3aareabckoro qoma «llepoe ceHTAOps»
- JUCTAaHUMOHHBIE Kypchl s yunteneil «Cucrema MOArOTOBKH K OJIMMIIMAIAM 10
XUMHMY - http://edu.1september.ru/index.php?course=18005

- CnpaBoYHbIE MaTEpHAIIbI 10 XUMUH - http://www.xumuk.ru/

- CchUIKM Ha JIyYlllM€ XUMHUYECKHE calThl Mupa (JIuBepmysbCKUN YHHBEPCHUTET).
WWW LinksforChemists



http://www.liv.ac.uk/Chemistry/Links/links.html
http://www.xumuk.ru/
http://edu.1september.ru/index.php?course=18005
http://chem.rosolymp.ru/
http://www.chem.msu.ru/

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O
HPEIMETA

KoHTposbu oOmeHkKa pe3yiabTaToOB OCBOCHUS JUCHUIUIMHBI  OCYILIECTBIIACTCS
npernojaBaresieM B MPOIECCe MPOBEACHUS MPAKTUYSCKUX 3aHATHN U J1a00paTOPHBIX
paboT, TEeCTUPOBAHMS, a TAKXKE BBIMOJHEHHUS OOYYAIONTUMUCS WHIUBUIYTBHBIX
3aJJaHU M, IPOECKTOB, UCCIIEOBAHUM.

Kpurepun DopmbI 7|
OLIEHKH MeTOAbI
Pe3yabTathl 00yueHust KOHTPOJIS W
(ocBOEHHbBIE YMEHUS1, YCBOCHHbIE 3HAHUA) OLEHKH
pe3yJabTaToB
00yueHus
1) cdopmupoBanHocth npencrasinenui: o | ChopmupoBars | [IpakTuuecka
XUMUYECKOM COCTAaBJISIONICH | MpeCTaBICHUE O | 5 pabora
€CTECTBCHHOHAYYHON KapTHHBI MHUpPA, POJIH | POJIM XUMUHU Nol,No2
XUMUHA B TO3HAHUM SIBJICHUN MNPUPOABI, B
GOpMHpPOBAaHUU  MBIIUICHUS U KYJbTYpPHI
JUYHOCTH, €€ (YyHKIHUOHATHHOU TPaMOTHOCTH,
HEOOXOMMMOW JUIsl PEHICHUS] TPAKTHYECKUX
3a7lad M JKOJIOTUYECKH  0OOCHOBAHHOIO
OTHOILIEHHS] K CBOEMY 3J0POBbIO0 U MPUPOTHOM
cpexne;
2) BIAJEHUE CUCTEMOM XUMHUYECKUX 3HaHuH, | [[pumeHUTH [IpakTnuecka
KOTOpasi ~ BKJIOYAeT:  OCHOBOIIOJArarouye | XMMUYeCKue s pabota
MOHATUSA  (XUMHYECKHH  DJIEMEHT,  aToM, | 3HAaHHS No2,No4

AJIEKTpOHHAss o0ojoYka aroma, s-, p-, d-
ANIEKTPOHHBIE ~ OpOWTaNIM  aTOMOB,  HOH,
MOJICKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTCTICHb OKUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIDHAsS Macca,
MOJISIPHBI ~ 00BEM,  YIJICEPOJHBINA  CKEJIeT,
byHKIIMOHATBHAS TPYITA, PaJUKal, U30MEPUs,
W30MEphI, TOMOJIOTHYECKUN psJ, TOMOJOTH,
YTIIEBOJOPO/IbI, KHCIOPOI- U a30TCOACpIKAITNE

COEIMHEHMS, OMOJIOTUYECKH aKTUBHbBIE
BelecTBa (YriaeBOAbl, KUPbI, OCIKN), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,

KPHUCTA/TUYECKasl PEIIeTKA, TUIIbI XUMUYECKHX
peakiuii  (OKUCITUTEIbHO-BOCCTAHOBUTEIIBHEIC,
9K30-M JHJAOTEPMHUYECKUE, PEAKIMU HOHHOTO
oOMeHa), pacTBop, AIIEKTPOIIUTHI,
HEAJICKTPOJIUTHI, JICKTPOJINTHICCKAs




JIACCOLIMALINS, OKHUCIIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIUH, XUMHYECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTpPOECHUS OPraHUYECKUX
BEIIECTB A.M.byTtnepoaa, TeOpUs
ANEKTPOIUTUUECKON JIMCCOLMALINH,
nepuognuecku  3akoH .M. Menneneena,
3aKOH COXpaHEHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU U A3BIK XUMHH,
(dakToJIOTHYECKUE CBEIEHUS O CBOWMCTBAX,
COCTaBe, MOJy4YEHUH 51 0e3omacHOM
WCIOJIb30BAHUN BAXKHEUIIMX HEOPTaHUYECKUX
M OpraHMYeCKMX BEIIECTB B OBITY U
MIPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;

3) chopMUPOBAHHOCTb YMEHUM BBIABISITH
XapakTepHbIE TMPU3HAKK W  B3aUMOCBS3b
U3YYCeHHBIX MIOHATHUH, IPUMEHSTH
COOTBETCTBYIOIIUE TIOHSATUS TMPU OMKMCAHUH
CTPOEHUSI U CBOWCTB HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB M HX MPEBPAIICHUIA;
BBISIBIISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMA W TPEJCTABICHUSMU  JIPYTUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

Hcnionp3oBaTh
B3aNMOCBS3b
XUMHYECKHUX
BCILICCTB

[IpakTnuecka
s pabota
Ne3,Nel

4) cpopMHUPOBAaHHOCTh YMEHUM HCMOJIb30BAThH
HAUMEHOBAHUSI ~ XMMHYECKUX  COCJAMHEHUU
MEXIYHApOJHOIO COI03a TEOPETUYECKOH W
MPUKJIAIHOM XUMUU U TPUBHUAJIbHBIE HA3BaHUS
BOKHEUIIUX BEIIECTB (ITWUJICH, AalleTUJIEH,
riuiepuH, QeHon, QopManbAeru, YKCyCHas
KUCJIOTA, TJIMLWH, YTapHbIM ra3, YIJIEKUCIIBII
ra3, aMMHUaK, ramieHas HW3BeCTb, HeramieHas
U3BECTh, MUTHEBAS COJIa U JIPYTHUX), COCTABIISIThH
GbopMyJibl HEOPraHWYECKUX U OPraHUYEeCKUX
BEILIECTB, YPABHEHUS XUMUUYECKUX PpEAKIUU,
OOBACHATH  MX  CMBICH,  MOATBEPXKAATh
XapaKTepHbIE XMMHUUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAMU U
3aMUCSIMH YPABHEHUN XMMUYECKUX PEaKIUi;

CocTaBidTh
bopmybl
YpPaBHECHUM
XUMHUYECKUX
peakiui

[IpakTnuecka
s pabota
No4 No5

5) chopmMupoBaHHOCTh YMEHMI YCTaHABIIMBATh
IIPUHAIEKHOCTh M3YYEHHBIX HEOPTaHUYECKUX
U OPraHWYECKHUX BEIIECTB K OIPEICICHHBIM
KJ1accam 51 rpymnmam COCJINHEHU,
XapaKkTepu30BaTh MX COCTAB U BaKHEWIIUE
CBOWCTBA; ONPEICIATh BHUAbl XUMHYECKUX

XapakTepu3oBaT
b CBOICTBA

BCIICCTB

[IpakTnuecka

s pabora
No5,Ne3




CBs3€il (KOBaJIEHTHAs, HIOHHAsI, METaNINYeCcKasl,
BOJOPOJIHAS), THUIIbI KPUCTaUTMYECKHUX
PELIETOK BEILIECTB; KJ1accu(UIIMPOBATH
XUMHYECKUE PEAKIUY;

6) BIaJeHUE OCHOBHBIMU METOJIaMH HAay4YHOTO
MO3HAHUSI BEIIECTB M XHMHUYECKHX SBJICHUUN
(mabmrosieHne,  M3MEpEeHue,  IKCIEPUMEHT,
MOJEIUPOBAHUE);

Baanets
METOJIaMU
HAy4YHOTO
MMO3HAHUS
BCILICCTB

[IpakTnuecka

s pabora
Ne6,Ne4

7) chOpMUPOBAHHOCTh YMEHUU MPOBOAUTH
pacdeTbl 10 XUMHUYECKUM QopMynaMm U
YpaBHEHUSM  XHMHYECKUX  peakmuid ¢
UCIIOJIb30BaHUEM  (PU3WYECKMX  BEJIMYHH,
XapaKTePU3YIOIIHX BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMaNbHBIE YCJIOBHSI) Ta30B, KOJHYECTBa
BEIIECTBA; UCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHUS ISl IPUHATUS PEIICHUM B
KOHKPETHBIX KU3HCHHBIX CUTYaIHsIX,
CBSI3aHHBIX C BEIIECCTBAMHU U UX MPUMCHCHHEM,;

Hcnons3oBaTh
XUMHAYECKHUE
3HAHUSA

[IpakTnyecka
s pabota
Ne7,Ne6

8) chopMHUPOBAHHOCTh YMEHHI MIIAHUPOBATH U
BBITIOJTHATH XUMUYCCKUAN AKCIIEPUMEHT
(mpeBpareHuss OPraHWYECKHX BEIIECTB TIPH
HarpeBaHWM, TOJYYCHUE STHUJICHA U H3YyYCHHE
€ro CBOWCTB, KAaueCTBCHHBIC pEaKIMU Ha
aNbJETUABI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JneHaTypauus  O€lKOB  TpU  HarpeBaHUW,
[[BETHBIE peakinuu OEIKOB; MPOBOIUTH PEAKIINH
MOHHOTO OOMEHa, OMpeNeNsTh Cpely BOJHBIX
pacTBOpOB,  KauyeCTBEHHBIE  pEaKIMU  Ha
cynb(dar-, xkapOOHaT- W XJIOPUI-aHWOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh YKCIIEPUMEHTATbHBIC
3amauu 1o teMam "Metamnel" u "Hemeramas")
B COOTBETCTBUHM C TMpaBWIAMH TEXHUKH
0€30MacHOCTU MPU OOpAIlIEHUH C BElIeCTBaAMU
u J1a00paTOPHBIM o0opyIoBaHUEM;
MPEACTABIIATh  PE3yJbTaThl  XHUMHYECKOTO
HKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKIUN U (HOPMYIUPOBATH
BBIBOJIbl HA OCHOBE 9TUX PE3YJIbTaTOB;

YMeTh
BBIIIOJIHATH
XUMHYECKHE
AKCIIEPUMEHTHI

[IpakTnyecka
s pabota
No8HO.Ne7

9) chopMUPOBAaHHOCTH YMEHHS aHAJIHU3UPOBATH
XUMUYECKYI0 HH(POpPMAIUIO, TMOTydaeMyl W3
pa3HBIX HMCTOYHUKOB (CpPEICTB  MacCOBOU
uHdopmaiu, cetb UHTEpHET U ipyTHe);

JlaTthb
XAMUYECKOU
uHbOopMaIuu

aHaJIn3

[IpakTruecka
s pabora
Nel,Ne3




10) cdopmupoBaHHOCTH, yMeHHiIl cobmogaTh | CobmoaaTh [IpakTuyecka
MpaBWjia  DKOJOTMYECKU  1I€JIeCO00pa3HOro | MpaBuia S pabota
MOBEJICHUsSI B OBITY M TPYJIOBOM JEATEILHOCTH B | IOBEICHUS Ne5,Ne4
IEsAX COXPAHEHHS CBOEro  37I0pOBbSl U

OKpY’KAarolel NPUPOJHOM Cpelbl; yUYUTHIBATh

OMAaCHOCTh BO3JICMCTBHUS HA >KUBBIE OPTraHU3MBbI

ONPENICICHHBIX BEIIECTB, IOHUMAasi CMBbICT

IOKa3aTelIs IIpeaEIbHON JIOITyCTUMOM

KOHIICHTPALINH;

11) mns oOywaromuxcsi € OrpaHUYEHHBIMU | YKPENHTh IIpakTnuecka
BO3MOXKHOCTSIMU 3I0POBBS: | 3HAHUS s pabora
c(hOpMUPOBAHHOCTH YMEHUSA IPUMEHSATH | BEIIECTBAX No6,No'7
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIax

MO3HAHMS BEIIECTB U XMMUYECKUX SIBJICHUM;

12)  nmna  caenbix W ciaboBumsanux | [[puMeHuTH [IpakTnuecka
oOy4Jaromuxcsa: CcQOPMUPOBAHHOCTh YMEHHUSA | 3HAHUS s pabora No,
UCIIOJIb30BaTh pelbe()HO TOUYECUHYIO CHUCTEMY | CHCTEME No2
o0o3znauenut JI. bpains pgns 3anucu | 0003HAUYCHHIMA

XUMHYECKUX (hOPMYIL.
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