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1. OBIIAA XAPAKTEPUCTHUKA PABOUYEM [TPOT'PAMMBI YYEBHOM JUCHUITIUHBI
«XHUMUSA»

1.1. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM NIPOrpaMMbI:

OO6uieoOpazoBaTenbHas AUCHUILIMHA «XUMUS» SIBISIETCS 00S3aTENIbHON YacThbIO
00111e00pa30BaTeIHHOrO IHUKJIA 00pa3oBaTeabHONW mporpammbl B cooTBeTcTBUU ¢ PI'OC
CIIO mno cneuunanbHoctu 18.02.07 «Texnonozua npouzeoocmea u nepepadomiku
NAACMUYECKUX MACC U ITIACHOMEPOB).

1.2. llesiu ¥ muIaHMpYeMble Pe3yJabTaThl 0CBOEHMS AUCIIUIIINHBI
1.2.1. leau ¥ 3a7a4u TUCHUIIJIMHBI

@opMHUpPOBaHUE y CTYJICHTOB NPEICTABICHUS O XUMUYECKOW COCTABIISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTHUS PELIEHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUSAX, OTBETCTBEHHOTO TIOBEJEHUS B IPUPOJHOM CpEIE.

3agauyu JMCIUILIMHDI:

1) cpopmupoBaTh NOHUMAHKUE 3AKOHOMEPHOCTEHN MPOTEKAHUS XUMHUECKUX
MPOLIECCOB U ABJIECHUN B OKPYXAIOLIEH Cpelie, LIETOCTHON HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYJIbI HEOPTraHUUYECKUX U OPraHUYECKUX
BEILECTB, YPABHEHUS] XUMHUECKUX PEAKLUNA, OOBACHITH KX CMBICI, UHTEPIPETUPOBATH
pe3yJIbTaThl XUMHAYECKUX IKCIIEPUMEHTOB,

3) copMHpoBaTH HABBIKU MPOBEACHUS MPOCTEHIITUX XUMUYECKHUX
AKCIIEPUMEHTAJIbHBIX UCCIEOBAHUM C COOMIOICHUEM TIPaBUJI O€30M1acCHOr0 OOpaIieHus ¢
BEILLECTBAMHU U JAOOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHHMS UCIOJb30BaTh HHPOPMALIUIO XUMHUYECKOTO XapakTepa 13
Pa3IMYHBIX UCTOYHUKOB;

5) copMupoBaTH YMEHHUS MPOTHO3UPOBATH MOCIEACTBUSI CBOCH JAEATEILHOCTU U
XUMHUUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopMupoBaTH MOHUMAHKE 3HAUUMOCTH JOCTHKEHUN XUMUYECKON HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMAIIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. IlnanupyemMbie pe3yJibTaThl 0CBOCHHS 0011e00pPa30BaTebHON TUCHUILIMHBI B cOOTBeTCTBHM ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO

Kon n Ilnanupyemsie pe3yJabTaThl 0CBOCHHMS IMCHMILIMHBI

HAHUMEHOBaHHUeE

(popMupyembIx Oo6mue! JlaCHMIIMHAPHbIE?

KOMIIETeH LUl
OK 01. B yacTu TPpy10BOro BOCIIMTAHNSA: - BJIJICTh CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:
Br16upars - TOTOBHOCTD K TPYyZly, OCOZHAHHE OCHOBOITOJIATAKOIINE MOHATUS (XUMHUYECKHUM 3JIEMEHT, aTOM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAS 000JI09YKa aTOMa, S-, P-, d-3JICKTpOHHBIC OpOUTAITN
peuieHus 3aa4 | - TOTOBHOCTh K aKTUBHOM JESATENBHOCTH aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
npoeccuoHanb | TEXHOJOTUYECKOW U COLMAIbHOU AIIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb OKUCIICHHS], XUMAYECKASI
HOM HaIpaBJIEHHOCTH, CHOCOOHOCTb CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN
NEeSATENBHOCTH VWHULMAPOBATh, INIAHUPOBATh U cKeneT, (PyHKIMOHANIbHAS TPYIINa, paguKail, U30MepHs,
IIPUMEHUTENBHO | CAMOCTOATENIBHO BBINOJIHATH TAKYIO WU30MEpPBI, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPOIBHI,
K pa3JInYHbIM NESATEIbHOCTD; KHUCJIOPOJI- U a30TCOIEPKALUE COEAMHEHNUS, OMOIOTHUECKU
KOHTEKCTaM - HHTEpEC K pa3InyuHbIM chepam aKTUBHBIE BELLIECTBA (YIJI€BO/bI, )KUPBI, OEIIKN), MOHOMED,

npodeCCUOHATIBHON JIEATEIBHOCTH,
OBJaieHne yHUBEPCAIbHBIMH
YueOHBbIMY MO3HABATEIbHBIMU
NeCTBUSIMM:

a) 0a30Bble JIOTHYeCcKHe NeiCTBUA.
- CaMOCTOSITENBHO (POPMYIMPOBATH U
aKTyaJIM3upOBaTh MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABIUBATDH CYIIECTBEHHBIN MPU3HAK
WJIM OCHOBAHUS JIJISl CpPaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHMS;

MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS, KpUCTAIUINUECKasl pelieTKa, TUIThl XUMUUECKUX
peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, DK30-U
SHIO0TEPMUYECKHE, PEAKIIMU HOHHOTO 0OMEHa), pacTBOD,
AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, ANEKTPOIUTHIYECKAS
JIACCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOUN peaKliu, XUMUUECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOEHHUSI OPTaHUIECKUX
BeiecTB A.M. byTnepoBa, Teopusi 3JIEKTPOJIUTHUECKON
Iucconmnanuu, nepuoanyeckuit 3akon .M. Menneneena, 3akoH
COXpPaHEHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3BIK
XUMUH, (PaKTOJIOTUIECKUE CBEJICHUS O CBOMCTBAaX, COCTABE,

! YkaspIBarOTCS TMYHOCTHBIE M MeTanpeaMeTHbIe pe3yabTathl u3 GTOC COO (B mocneaneit pegaxuum ot 12.08.2022) B oTraronsHOi popme, GopMUpyeMbie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 TucuununHapHbie (MpeIMeTHbIE) Pe3yIbTaThl yKa3bIBAIOTCS B COOTBETCTBUU C METOIMKOM TIPENOIaBaHKs TUCIHILTMHEL




- OMPEACIIATD LEJH ACATEIbHOCTH,
3a7aBaTh MapaMEeTPbl U KPUTEPUU UX
JIOCTHIKCHMUS,;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B pACCMATPUBAEMBIX
SIBJICHHSX

- BHOCUTh KOPPEKTHUBHI B ACATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIECICTBUI
JIeSITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
pelIeHUH )KU3HCHHBIX TTPo0IIeM

0) 0a3oBbIE HCCIIEI0BATEIbCKHE
JelCTBUA:

- BJIaJICTh HaBBIKAMHU y4eOHO-
HCCJIEI0BATEILCKOM U MPOCKTHOM
JIeSITEIbHOCTH, HABBIKAMM pa3pelICHUs
npo0em;

- BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATH 3a7auy,
BBIJIBUTaTh TUIIOTE3Y €€ PeIICHUSI,
HaxXOJUTh apTyYMEHTHI JIsl JOKa3aTeIbCTBA
CBOUX YTBEPKJACHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS,;

- aHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€
pelIeHus 3aa4u pe3yJIbTaThl, KPUTUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

- YM€Th IEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEAEATEIILHOCTH;

MOJTy4Y€HUH ¥ 0€30TIaCHOM HCIIOJb30BaHUN BAKHEHIITNX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEILHOCTH YEJIOBEKA;

- YMETH BBISBIISITh XapaKTEPHbIC MPU3HAKUA U B3aUMOCBSI3b
M3YyYECHHBIX TOHATUH, TPUMEHATH COOTBETCTBYIOIIUE TOHITUSA
IIPY ONMCAHUH CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB U UX NPEBPAILICHUI; BBISBIISITh
B3aMMOCBSI3b XMMUUECKUX 3HAHUH C MOHITUAMH U
MPEJICTABJICHUSIMA IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETh UCTOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCAUHECHUMN
MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMHUU
Y TPUBHAJIPHBIC HA3BaHUS BAXKHEHIITMX BEIICCTB (ITUJIEH,
aleTUJIeH, TIIMIEPHH, (peHoI, PopMalIbIeTH/ I, YKCYCHAs
KUCJIOTA, TJIMIMH, YTapHbIX ra3, YriaeKucbli ra3, aMMHax,
raiieHasi U3BeCTh, HeralleHasi U3BeCTh, IUThEBAs COJla U
JPYTHX), COCTABJIATH (POPMYIIbI HEOPTaHUYECKUX H
OPTraHUYECKUX BEIIIECTB, YPABHECHUS XUMUUECKUX PEAKIIHMA,
OOBSICHSATH UX CMBICTT; TTIOATBEPKAATh XapaKTEPHbIC XUMUICCKHE
CBOICTBA BEILIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMU U
3aIUCAMH YPABHEHUN XUMHUYECKUX PEAKLINN;

- YMETh YCTAHABIIUBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMPEACIEHHBIM
KJIaCCaM M TpyInaM COCIUHEHUM, XapaKTEPU30BaATh UX COCTAB U
BAKHEHUIIIME CBOWMCTBA; OMPEAEIATh BUIbI XUMUUECKUX CBA3ECH
(KoBaJICHTHAs, MOHHAs, METAJUTMYECKAsl, BOJOPOIHAS ), THUITBI
KPUCTAJUIMUECKUX PENIETOK BEIIECTB; KIaCCU(PUIIUPOBATH
XUMHYECKHUE PEaKIUU;

- copMHUPOBATH MPEACTABICHHS: O XUMHYECKON COCTABIISIOIICH
€CTECTBEHHOHAYYHOU KaPTUHBI MUPA, POJIU XUMHUH B TO3HAHUU
SIBJICHUH TIPUPO/JIBI, B POPMUPOBAHUH MBIIIJICHUS U KYIbTYPHI
JUYHOCTH, €€ QyHKIIMOHATHHOM TPAaMOTHOCTH, HEOOXOIUMO
JUISL PEIICHUS] MPAKTUYECKHUX 3a]1a4 U SKOJIOTUYECKH




- YMETb UHTEIPUPOBATh 3HAHMS U3 PA3ZHBIX
IpeIMETHBIX 00sacTei;

- BBIJIBUTaTh HOBBIE UJICH, IIPEJIAraTh
OpPUTMHAJIBHBIC ITOJAXO/IBI U PEIICHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAHUS B
ITIO3HABATEJIbHON U COLMAIIBHON IPAKTUKE

000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene;

- YMETh IPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyIiaM U
YPaBHEHUSM XUMHUUYECKUX PEAKLIHN C HCTIOJIb30BAHUEM
(bu3MYEeCKUX BEJIMYMH, XapaKTePU3YIOIIUX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaTbHbBIC
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; UCIOJIb30BATh
CUCTEMHbBIC XUMUUECKNE 3HAHUS JIJISl IPUHSATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHECHHUEM

OK 02.
Hcnonbs3oBath
COBPEMEHHBIE
cpexncTaa
MOMCKa, aHaIN3a
u
MHTEPIIPETaAlUN
uH(popmanuu u
MH(}OpPMAIMOHH
bI€ TEXHOJIOTHH
ISt
BBITTOJTHEHUSI
3aa4y
npodeccuoHab
HOU
NEeSATENBHOCTH

B o0/1acTH HEHHOCTH HAYYHOTO
MO3HAHMS:

- c(opMUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON
IIPAKTUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHUE SI3IKOBOW U
YUTATEIBCKON KYJIbTYPhI KaK CPEICTBA
B3aUMOJICHUCTBUS MEXKIY JIFOJbMU U
MO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JESTENbHOCTH, TOTOBHOCTD OCYIIECTBIISIThH
IPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE;
OBJ1ajIeHH e YHUBEPCAJIbHBIMHU
Y4eOHBbIMH MMO3HABATEIbHBIMHU
AEeCTBUSIMM:

B) padora ¢ uHpopmanueii:

- BJIAJI€Th HABBIKAMM MOJTYYCHUS
nH(pOpMaIKU U3 UCTOYHUKOB Pa3HbBIX

- YMETh IUIaHUPOBATH U BBITOJIHATh XUMHUYECKUM 3KCIEPUMEHT
(mpeBpallleHUs1 OpraHUYECKUX BEILECTB IIPU HAarpEBaHUH,
IOJIyYEHHUE 3TUIICHA U U3YYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE
pEaKIMK Ha aJbACTU/IbI, KPAXMaJl, YKCYCHYIO KHCIIOTY;
JieHaTypauust OEIKOB IPU HArpeBaHUU, LIBETHBIE PEaKLIUU
O€JIKOB; IPOBOAUTDH PEAKIIUN HOHHOTO 0OMEHA, ONIPEACIATh
Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKMH Ha Cybdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUSL; PEIIaTh
AKCIIEPUMEHTAIIBHBIE 33/1a4M IO TeMaM "'MeTtaisl" u
"Hemertasbl") B COOTBETCTBUH C MTpaBUJIAMU TEXHUKHU
0e30MacHOCTH MPHU OOPAIllEHUH C BEIIECTBAMU U JJAOOPATOPHBIM
000pyZOBaHUEM; TIPECTABIIATH PE3YIbTAThl XUMUYECKOTO
HKCIIEpUMEHTA B (pOpME 3aMnicH ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIHPOBATH BBIBObI HA OCHOBE 3TUX
pE3yNbTATOB;

- YMETh aHAJU3UPOBATh XUMHUECKYIO HH(OPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb UHTEpHET u apyrue);

- BJIaJIETh OCHOBHBIMH METOJAMHU HAyYHOI'O [TO3HAHUS BEILECTB
1 XUMUYECKUX SIBJIEHUH (HaOJI0/IeHNE, U3MEPEHHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM 1




TUTIOB, CAMOCTOSITEIHHO OCYIIIECTBIISTh
TIOWCK, aHAJIN3, CHCTEMAaTHU3aIHIO 1
UHTEPIIPETANIO HH(DOPMAIINN PA3THIHBIX
BUJIOB U (hOpM TIpeICTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ yueToM Ha3HAYCHUS
uHbOpMaIMK U LIETICBOM ayAUTOPUH,
BbIOHpasi ONTUMAIBHYIO (hOpMYy
NPEJICTaBICHUS U BU3yaIH3alliH;

- OLICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTH WH(OpPMAIINH, €€
COOTBETCTBHE MPABOBBIM U MOPATILHO-
ATUYECKUM HOpMaM;

- HCII0JIb30BATh CPEJICTBA
WH(POPMAITMOHHBIX 1 KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B PEIICHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX ¥ OpTaHU3aIlMOHHBIX
3a/1a4 ¢ cOOMI0IeHuEM TpeOOBaHUM
OPTrOHOMUKHU, TEXHUKHU OE30TaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHH s, TPaBOBBIX
U OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3aIUThl HHPOPMALIUU, HHHOPMATUOHHOU
0€301aCHOCTH JIMYHOCTH,

YPaBHCHUAM XUMHNYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BAHHUEM
(1)I/ISI/I‘ICCKI/IX BCIIMYHMH, XapaKTCPUIYIOIINX BCIICCTBA C
KOJINYECTBEHHOM CTOPOHBI: MACCHI, oO0BeMa (HOpMaJ'II)HI)Ie
YCJ'IOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, HCIIOJIb30BaATh
CUCTCMHBIC XUMHUYCCKUC 3HAHUS I IIPUHATHA pemeHHﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3aAHHBIX C BCIICCTBAMU
H UX IIPUMCHCHUCM

OK 04.
OddexTuBHO
B3aNMOJICHCTBOB
aTh ¥ paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaAMOOIIPEICIIEHUIO;
-OBJIaJICHUE HAaBbIKaMU y4eOHO-
HCCIIEIOBATEIICKOW, POECKTHOU U
COLMAJILHOM JICSITEIbHOCTHU;

OBJaieHne YHUBEPCAIbHBIMH
KOMMYHHUKATUBHBbIMHU J1€HCTBUSIMH:

- YMETh IUIAHUPOBATH U BBINIOJHITH XUMUYECKUN SKCIIEPUMEHT
(mpeBpalieHus OpraHM4eCcKUX BEIIeCTB IPU HArpeBaHUH,
IIOJIyYEHHE dTUIICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE
PEaKINU Ha aJbJIETU/Ibl, KpaxmaJjl, YKCYCHYIO KUCIIOTY;
JieHaTypauus OeJIKOB IPU HArpeBaHUU, IIBETHBIE PEAKIIUU
O€JIKOB; MPOBOAUTH PEAKIIMM HOHHOTO 0OMEHa, ONPeAesATh
Cpelly BOJIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyJbdaT-,




0) coBMecTHAasI J1eSITeJIbHOCTD.

- IOHUMATh U UCTIOJIb30BaTh
MIPEUMYIIECTBA KOMAHHON U
WHIUBUYaIbHON paOOThI;

- IPUHUMATH LIEJIA COBMECTHOM
NEATEeIIbHOCTH, OPTAaHU30BBIBAThH U
KOOPAMHUPOBATH JEUCTBUS IO €€
JIOCTH>KEHHUIO: COCTABIIATh IJIaH JICHCTBUH,
pacnpenensTh POiau ¢ y4€TOM MHEHUM
YYaCTHUKOB O0CYXJaTh PE3YIbTAThI
COBMECTHOM padoThI;

- KOOPJAMHHUPOBATH U BHITIOJHATH pabOTy B
YCJIOBUSIX PEATBHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBIIATh IO3UTHUBHOE
CTPaTErM4ecKOe MOBECHNUE B PA3IUYHBIX
CUTyalUsX, IPOSIBISATh TBOPUYECTBO U
BOOOpaxeHue, ObITh UHUITMATUBHBIM
OBJaieHne YHUBEpPCAIbHBIMH
peryJsiTUBHBIMU J1€CTBUSIMMN:

I') IpUHSATHE ce0sl U APYTUX JIIO/Aei:

- MPUHUMATh MOTUBBI U APTYMEHTHI
JPYTUX JIOJIeH MPU aHaJIM3€e Pe3yJIbTaTOB
NeATEIIbHOCTH;

- MPU3HABaTh CBOE MIPABO U MPABO APYTUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUD C
MO3UIIMU APYTOro YEJIOBEKa,

KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI; PENIATh
AKCIIEPUMEHTAJIBHBIE 33/1a4M 110 TeMaM "'Metaiubl" u
"Hemeramisl'") B COOTBETCTBUU C IIPaBUIIaMU TEXHUKHU
0€30MacHOCTH MPHU OOPAIlEHUH C BEIIECTBAMU U JTAOOPATOPHBIM
000pyZI0BaHUEM; TIPEICTABIIATH PE3YIbTaThl XUMUYECKOTO
AKCIIEpUMEHTA B (popMe 3armcu ypaBHEHUH COOTBETCTBYIOIIHNX
peaknuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ITUX
pE3yIbTATOB

OK 07.
ConenicTBOBATH
COXPaHEHUIO
OKpYKaroIEeH

B 006.1acTH 3K0J10rHYE€CKOro
BOCIIMTAHUA:

- c(OpMUPOBAHHOCTH FKOJOTHUUECKOM
KYJbTYPbI, TOHUMAaHUE BIUSHUS

- copMHUPOBATH MPEACTABICHHS: O XUMHYECKON COCTABIISIOIIECH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU
SIBJICHUH TIPUPOJIbI, B (DOPMUPOBAHUU MBIIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIIMOHAIBbHON IPaMOTHOCTH, HEOOXOIUMOM




Cpensl, COLIMAJIBHO-DKOHOMHMYECKHUX ITPOLIECCOB HA | IS PELICHUS IPAKTUYECKUX 3a/1a4 ¥ IKOJIOTMYECKU
pecypcocOepexe | COCTOSIHUE IPUPOAHON U COLUAIBHOMN 00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO U IPUPOAHON
HUIO, Cpelibl, OCO3HaHUE TI100aIbHOIO XapaKkTepa | CPene;
IPUMEHSTh HKOJIOTUYECKUX MPOOIIEM; - YMETh COOJIIO/IaTh MPaBUJIA SKOJOTUYECKH 11EJIECO00pa3HOTrO
3HaHUA 00 - INJAHUPOBAHUE U OCYILIECTBIICHNE MOBE/ICHUS B OBITY U TPYZOBOM AESITEIBHOCTH B LENSIX
M3MEHEHUHU JICVCTBHI B OKPY’KAIOIIEH Cpee Ha COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHON
KJINMaTa, OCHOBE 3HAHUS LIEJIEd YCTOMYMBOIO CPEAbl; YYUTHIBATH OITACHOCTH BO3JCHCTBUS HA KUBbBIC
IIPUHLINIIBI pPa3BUTHUSA YETIOBEYECTBA, OpPTaHU3MBI ONPENIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI
OepexKIIMBOTO AKTUBHOE HENPUATHE ICUCTBUU, IIOKA3aTeNs MPEAEIbHOM JOIYCTUMON KOHIEHTPALUN
IIPOM3BOJICTBA, | IPUHOCAIINX BPEJl OKPYKAIOLIEH CpelIe;
3¢ pexTUBHO - YMEHHME IPOTHO3UPOBATH
JEeCTBOBATh B | HEOJIArONpUATHBIE SKOJIOTHUECKHE
YPE3BBIYANMHBIX | IIOCIEACTBHS IPEANPUHUMAEMBIX
CUTyalUsAX JNEUCTBUH, IPEAOTBPALLATH UX;

- pacLIUpPEHUE OIbITA AEATEIBHOCTH

HKOJIOTUYECKOH HAIIPaBICHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-

MCCIIEI0BATENIbCKOM, IPOECKTHOU U

COIIMAJIbHOM JICATCIHLHOCTH;
[IK 2.1 - TOTOBHOCTb K CaMOpAa3BUTHIO, - chopMHpOBaTh  MPEICTABICHUS: 0  XUMHYECKOU
[ToaroraBnuBar | cCaMOCTOSITENBHOCTH U CAMOOIIPENEIICHUIO; | COCTABJIAIONIEN €CTECTBEHHOHAYYHOM KapTHUHBI MHpPA, POJIH
b UCXOJHOE -OBJIAJICHUE HaBbIKaMHU y4eOHO- | XMMUM B TO3HAaHUMU SIBJIICHUWA MPUPOJbI, B (HOPMUPOBAHUH
CBIPbE U MCCIIEN0BATENbCKOM, MPOEKTHON U MBIIIJIEHUST W KYyJbTYpPhl JIMYHOCTH, €€ (PYHKUHUOHAIbHOU
MaTepHUAJIbI K COLIMAJIbHOM AEATEIbHOCTH; IrPaMOTHOCTH, HEOOXOIUMOM IS pellieHus] MPaKTUYECKUX 3a/1a4
paboTe OBaanenue YHHMBEPCAJIbHBIMH U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY

KOMMYHUKATHBHBIMH JIeICTBUAMU: 0)
COBMECTHAs 1eATeIbHOCTD:

IIOHUMATh U UCIOJIb30BATh PEUMYILECTBA
KOMaH/JHON ¥ UHIUBUAYATbHON paboOThI;

- IPUHUMATh  LEJIUM  COBMECTHOMN
NESATEIbHOCTH, OpraHN30BBIBATH u
KOODAMHUPOBATh  JIEWCTBHA 1O €€

3I0POBBIO U IPUPOAHON CPEAE;

YMETh COOJII0/IaTh MpaBuiia YKOJIOTHUECKH 11eJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LEISIX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHOMN
Cpellbl; YYUTHIBATh OMACHOCTh BO3/IEUCTBUS HA )KUBBIE
OpraHu3MBbl ONPEJEICHHBIX BELIECTB, IOHUMAsI CMBICI
NIOKa3aTelIs




JOCTUKEHUIO: COCTABIATh IUIaH ACHCTBUIA,
pacnpenensaTb poiau € Y4eTOM MHEHHH
YYaCTHUKOB 00CYKJaTh pPE3yJIbTaThl
COBMECTHOM padoThI;
- KOOPJIMHHUPOBAaTh M  BBINOJIHATH
palboTy B yCIOBUSAX peanbHOro,
BUPTYyaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;
- OCYILIECTBIIATh NO3UTUBHOE
CTPAaTETUYECKOE IIOBEJICHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSIBIISITH TBOPYECTBO U

BooOpakeHHe,  OBbITh
UHUITUATHBHBIM
OsJanenne YHHBEpPCAJbHBIMHU

peryJsiTUBHBIMU J€CTBUSAMMN:

T) IPUHATHE Ce0H U APYTUX JIKOJAEH:

- NPUHUMATh MOTHUBBI U APTyMEHTHI
JIPYyTUX JIOJIEN TPU aHAIIU3€ pPE3yJIbTaTOB
NeATEIIbHOCTH; - IPU3HABATh CBOE MPABO U
MPaBo JAPYTUX JIIOAEH Ha OMIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATH
MUP C TTO3UIIMH APYTOr0 YEJIOBEKa;

B o0s1acTH 3K0JI0TH4ECKOT0
BOCIIMTAHUSA:

- c(hOpPMHUPOBAHHOCTH JKOJIOTHUECKOU
KYJBTYPBI,

MMOHMMAHUE BIIUSIHUS ~ COLUAJIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHHE
NPUPOJTHON W COLMAIIBHOW  CpEIpbl,
OCO3HaHWE  TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

peneNbHON H0MyCTUMOM KOHIIEHTpAllUU

- yMETh TUIAHUPOBATH W  BBIMOJHATH  XUMUYECKUN
SKCIEPUMEHT (MPEBpAIICHUSI OPTraHUYECKUX BEIIECTB MpHU
HarpeBaHWM, IMOJYy4YCHUE HTUJICHA U HU3YYEHUE €ro CBOICTB,
KaueCTBEHHbIC PEAKIIMM Ha albJETUIbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypalusi OeJIKOB IpU HArpeBaHUU, IIBETHHIC
peakuuu O€NIKOB; TMPOBOAUTH pEAKIMM HOHHOTO OOMEHa,
OTpEeENATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHUS;
pelmaTrh 3KCIEPUMEHTANIbHBIE 33a4u M0 TeMaM "Mertaiubl" U
"Hemeramnbl") B COOTBETCTBMM C TMpaBWJIaMU TEXHHUKHU
0e30macHOCTH MpU OOpAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyIOBaHUEM; TMPEJCTABISITh PE3yJbTaThl XUMHUUYECKOTO
AKCIIEpUMEHTa B ()OpME 3alUCH YPABHEHHUM COOTBETCTBYIOIINX
peakiuii U GOpPMYyJIHUpPOBATH BBIBOJABI HA OCHOBE JTHX
pe3yJbTaToB;

- yMETh aHAIM3UPOBATh XMMHUYECKYI0 HWH(MOpMAIIHIO,
MOJIy4Ya€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEIACTB MaCCOBOM
uHdopmaium, cetb IHTepHET U ApyTHe);

- BJIQJIETh OCHOBHBIMM METOJAMH HAyYHOTO IO3HAHUS
BEIIECTB U XMMMUYECKHX SIBJICHUM (HAOIIO/IeHNEe, W3MEPEHHE,
AKCIIEPUMEHT,

MOJICTUPOBaHUE);

yMETb MPOBOJUTH PACUYETHI MO XUMHUUECKUM (PopMysiaM U
YPaBHEHUSIM XUMHUUYECKUX PEAKLIHN C HCTIOJIb30BAHUEM
(bU3MYECKUX BEJIMYWH, XapaKTePU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACChl, 00beMa (HOpMaIbHBIC
YCJIOBUSI) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHbIC XUMHYECKUE 3HAHUS JIJIsl IPUHATUS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsX, CBA3aHHBIX C BEIIECTBAMU
1 UX PUMCHCHHUEM




IJIAHUPOBAHUE U OCYIIIECTBIICHUE
JIEUCTBUI B OKPYKAIOUIEH CpeJie Ha
OCHOBE 3HAHMS 1I€JIEH YCTOMYUBOTO
pPa3BUTHUSA YEJIOBEUYECTBA; AKTUBHOE
HENPUATHUE NCHUCTBUHN, TPUHOCIIIUX BPE/l
OKPYKaIOLIEN CpeIE;

- yYMEHHE MIPOTHO3UPOBATh

HEeOJIaronpusTHbIE HKOJIOTHYECKHUE
NOCHEACTBUSA  NPEANPHUHUMAECMBIX

JNEUCTBUM, IPENOTBPALLATh UX;

- pacimpenue OIIbITA
NEATEIBHOCTH DKOJIOTUYECKOMN

HaIPaBJICHHOCTH;

OBJIaJICHUE HaBbIKaMU Y4EOHO-
HCCJIE0BATEIIbCKOM, TPOCKTHOU U
COIIMAJIbHOM JICITECIbHOCTH,

[IK 2.4
BrimmonHaTh
TpeboBaHUs
ITPOMBIIIEHHOM
51
AKOJIOTUYECKOM
0e301acHOCTH U

OXpaHsbl TpyJa

- FOTOBHOCTh K CAMOPa3BUTHIO,
- CaMOCTOSITCIIbHOCTH 5
CaMOOIIPEICIICHUIO;

- -OBJIaJICHUE HAaBbIKaMU y4eOHO-

- HCCIIEIOBATENIbCKOM, TPOEKTHOM U
COLIMAJIBHOM JICSATCIILHOCTH;

- OsgnancHue YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMUA ~ JEHCTBUSIMH:  O)
COBMECTHas J€SATCIbHOCTD:

- MMOHUMATh u HCII0JIb30BaTh
IIPEUMYILIECTBA KOMAaHTHOU u
WHJMBUAYAJILHOW pabOThl, - MPUHUMATH
LEJIN COBMECTHOH JICATEIIbHOCTH,
OpPraHu30BbIBATH M KOOPAMHHUPOBATH
JICUCTBHUSA TI0 €€ JIOCTHXKEHHIO: COCTAaB/IATH
IUIAaH JIEMCTBUM, PaACHpPENEATh pOJIUA C

- chopMUpoBaTH MPECTABIICHHUS: 0 XAMHYCCKOHN
COCTABJIAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHpA, POJU
XUMUU B TIO3HAHUU SIBICHUM TPUPOJLI, B (HOpPMUPOBAHUU
MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHOMN
rPaMOTHOCTH, HEOOXOAUMOM JJIsl peIIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM Cpefe;

- yMETh co0Jro1aTh npaBuiia 9KOJIOTHYECKH
1€1€CO00Pa3HOro MOBE/ICHUS B OBITY U TPYAOBOM AESTENBHOCTU
B IIEJISIX COXPAHEHUsI CBOEro 3JI0POBbSI U OKpYKaroUlei
OPUPOJIHOM Cpelbl; YUYUTHIBATH OINACHOCTh BO3JCHCTBUS Ha
JKUBBIC OpPTaHW3MBbI OIPECICHHBIX BEIECTB, MOHUMAs CMBICI
IIOKa3aTes MpeIesIbHON JOMYCTUMOW KOHLIEHTPalUN

- yMETh  IUIAHUPOBATh M  BBIOJHATH  XUMHUYECKUU
AKCIIEpUMEHT (MpEBpaIlleHUsI OPraHMYECKUX BEIIECTB IIpHU
HAarpeBaHWM, IOJYYEHUE JTHJIEHA M M3YUYEHHUE €ro CBOMCTB,




y4E€TOM MHEHMH YYaCTHHUKOB O0OCYXIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

- KOOPAVUHUPOBaTb M BBINOJIHATH
paboty B YCIIOBUSX peasibHOrO,
BUPTYaJIbHOIO ¥ KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS, - OCYIIECTBIISITh
MO3UTHUBHOE CTPATETUYECKOE MOBEICHUE B
pa3INYHbIX CUTYaIUsX, MPOSIBIISATH
TBOPYECTBO M  BOOOpakeHHwe, OBITh
UHUIIMATUBHBIM

- OBitajieHe YHUBEPCATbHBIMU

KaueCTBEHHbIE pEaKUUU Ha albJEeTruibl, Kpaxmal, YKCYCHYIO
KUCJIOTYy; JAeHaTypauus O€lKOB IpHU HAarpeBaHWM, LIBETHBIE
peakuuu O€IKOB; NPOBOAUTH PEAKIMM HMOHHOIO OOMEHa,
OIpPEEIATh CPeAy BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHMS;
pemaTh SKCIEPUMEHTANIbHBIE 3a7auu 1o TemMaM "Mertaibl" u
"Hemeramnbl") B COOTBETCTBHMM C IpaBWJIaMU  TEXHHUKH
0€30MacHOCTH P OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM
o0opy/nOBaHUEM; TMPEACTaBIATh PE3yJIbTaThl XHUMHUYECKOTO
AKCIIEPUMEHTa B (DOpPME 3alHCH YPaBHEHUH COOTBETCTBYIOIINX
peakiuii W QOpPMYIMpPOBAaTH BBIBOJABI HAa OCHOBE JTHX
pe3ysibTaToB; -  YMETh  AHAIM3UPOBATh  XMMHUYECKYIO
UHPOpPMAIUIO, TIOJYYaeMyI0 U3 pPa3HbIX UCTOYHUKOB (CpPEICTB
MaccoBoM nHpopMauu, cetb UHTEpHET U Ipyrue);

- BJa/IeTh OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHHS
BEIIECTB M XMMHUYECKUX sBJICHUN (HaOIIOAEHHE, HW3MEpPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETb MPOBOJIUTH PACUEThI IO XUMUYECKUM (HOpMyIaM H
YPAaBHEHUSM XHUMHUYECKHUX pEaKkIuid C HCIOJIb30BaHUEM
(U3UIECKUX BEITMYHH,

XapaKTePU3YIOIINX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchl, o0beMa (HOpMalibHbIE YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS IS
OPUHATHS PELIEHUN B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM.




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITJIMHBI «XXUMMWUSA»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padboThl O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 158
B T.4.

OcHoBHoOeE coepxxaHue 94
BT. 4..

TEOpETHUECKOe 00yUueHue 64
B T.4. KOHTPOJIbHBIC PAaOOTHI 10
MPaKTUYECKHUE 3aHATUS 12
nabopaTOpPHBIE 3aHATUS 8
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEP:KAHNE 28
(coaep:xaHue MPUKJIATHOTO MOXYJIA)

BT. U..

TEOpeTUIeCKoe 00yueHue 8
NPaKTUYECKUE 3aHATHS 8
nabopaTOpHBIE 3aHATHS 12
HHAUBHUAYAJBHBIN MPOEKT 32
caMoCTOsITe/IbHAs padora 6
KOHCYJIbTAlMU

Ipomexyrounas arrectamus (Auddg. 3auer, 3x3amen) 8

Bcero 176




2.2. TemaTU4YeCKHUil IUVIAH U COAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:xkanue yuyeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyemble
pa3aesioB H TeM Ja0opaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib YacoB | KOMIIETEHLIUH
1 2 3 4
OcHoBHoOE conepxaHue 94
Pa3nes 1. OcHOBBI CTpOEHUSI BelecTBa 8
Tema 1.1. OcHoOBHOE coep:KaHue 6 OK 01
Crpoenne atomoB | TeopeTnueckoe ooyueHue 6
XUMHYCCKAX CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DIIeKTpOoHHAst KoHpuryparus aroma. Kiaccubukanus XuMru4eckux
3JICMCHTOB U 9JIEMEHTOB (s-, P-, d-ameMenThl). BajeHTHBIE 1IEKTPOHBL. BaleHTHOCTD. 2
pupoaa DJIEKTPOHHAs IPUPOJA XUMUUECKOU CBSI3H. DIIEKTPOOTPULIATENIbHOCTh. KOBaseHTHAs CBA3b, €€
XUMHAYECKOM Pa3HOBHJIHOCTH U MEXaHU3MbI 00pa3oBaHKs (OOMEHHBIN M JIOHOPHO-AKIIENITOPHBIN ). IOHHAs CBS3b.
CBsI3U Meramumueckas cBsi3b. BomopoaHas cBsi3b. MeXMONEKYISPHBIE B3aUMOJCHCTBUA. 2
W30TOI11BI, OCHOBHOE M BO3OYKIEHHOE COCTOSTHUE aTOMa, TMOPUIU3aIlisl aTOMHBIX OpOHUTAJICH.
Pemmenue 3aianuii Ha cocTaBlieHUE NIEKTPOHHO-Tpadudeckux Hopmyi 3neMeHToB 14 nepuoaos.
Pewenune 3aiannii Ha UCNOIB30BAHUE XUMUYECKONM CUMBOJIMKH U Ha3BaHUN COEIMHEHUI 110 HOMEHKJIaType
MEKIYHapOAHOTO COK3a TEOPETUYECKON U IPUKIIAJHON XUMHUU U TPUBUAJIBHBIX Ha3BAHUM JJIsI COCTABIICHUS 2
XUMHYECKHUX (OPMYIT ABYXaTOMHBIX COeTMHEHUHN (OKCUIOB, CyNb(OUI0B, THAPUIOB U T.1I.) U IPYTHUX
HEOPraHUYECKUX COCIMHEHUN OTHAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Iepnoauueckuii | TeopeTnyeckoe ooyyeHune 2 OK 02
3aKOH U TAOIHIA | 3aHSITUS 2
J.. Menneneesa Ilepnonuueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. Gusnueckuii cMbici [lepuoanueckoro
3akoHa JI.11. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOT0 diieMenTa B [lepuonnueckon
cucreme. MupoBo33peHuecKkoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona JI.1. Menneneesa. [Iporuossr 2

.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX DJIEMEHTOB.
Pemennie TeopeTHuecKuX 3aJaHUI Ha XapaKTepU3aLUI0 XUMHUUECKHUX 3JIeMEHTOB «Mertamuueckue /
HEMETAJUTMYECKHUE CBOICTBA, AIEKTPOOTPUIIATENILHOCTD U CPOJACTBO K ANEKTPOHY XMMHUECKUX 3JIEMEHTOB B




COOTBCTCTBUC C UX JJICKTPOHHLIM CTPOCHUCM U MOJIOKCHUCM B Hepnonnqecxoﬁ CUCTEMEC XUMHNUYCCKUX
anemenToB JI.1. MenaeneeBay.

Pa3znen 2. XumMuvecKkue peakuuu

13

Tema 2.1. Tunsl
XUMHUYECKHX
peaxkuuii

OcHoBHoOe coepkaHue

Teopernueckoe o0yueHue

Knaccugukaius 1 TUIBI XUMHUUECKUX PEAKLUI C yyaCTHEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIe
OTHOILEHHsI B XMMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHH U PAacueThl 10 YPAaBHEHUSAM XUMHUUECKUX
peaxkuuii. Monb Kak €IMHNLIA KOJIMYECTBA BelllecTBa. MossipHas Macca. 3aKOHbI COXpaHEHHs MacChl U
sHepruu. 3akoH ABorazipo. MosspHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKUX BEUIECTB (Ha MPUMEpE T'UAPOKCOKOMILIIEKCOB
[IMHKA ¥ aJTIOMUHUS).

CocraBieHue ypaBHEHUH peakiil cCoeTMHEeHNs], pa3I0KeHUs, 3aMelLLeHHs, OOMeHa. Y paBHEHUs peaKLui
TOpPEeHHUsl, HOHHOT'O OOMEHa, OKUCIICHU-BOCCTAHOBJICHUSI.

Pacder KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U IPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTA PEaKLIUU COCUHEHMS], €CIIM OJIHO U3 BEIIECTB JJaHO B U30BITKE
W/WIIN COAEPIKUT puMecH. PacueT MaccoBoii niin 00beMHO# TOTTM BBIX0/1a TIPOIYKTa PEAKIIUU COSAMHECHUS
OT TEOPETHUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH T'a30B. PacyeTr Maccel (00bEM, KOTUYECTBO
BElIEeCTBa) MPOAYKTA PEaKkliy, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpEAEIEHHOW MacCOBOM
JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

YpaBHEHHUs OKUCIIEHHSI-BOCCTaHOBIIEHUS. CTeneHb oKuciaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOJACTBEHHBIX MPOIECCaxX U
KU3ZHEACSITEIIBHOCTH OpraHu3MoB. OKUCIUTENIHHO-BOCCTAHOBUTEIBHBIN NOoTeHIHA cpenbl. CocTaBieHue U
YpaBHUBAHHME OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJAOM dJIEKTPOHHOTO OanaHca. Tunuanbie
HEOPraHUYECKNE OKUCIIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIHALINSA U
MOHHEII 00MeH

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Teopus sneKTpoNUTHUECKON auccoruanuu. Peakmuu moHHOro oOmeHa. CocTaBieHHWE peakIMid MOHHOTO
oOMeHa IMyTEM COCTABJICHUA WX IMOJHBIX U COKpAallICHHBIX HOHHBIX ypaBHeHI/If/'I.

['unponus coneil. 3HaueHHe THIPOIN3a B OMOIOrHUeCKUX OOMEHHBIX Iporieccax. [I[puMenenue ruaponusa B
MPOMBILUIEHHOCTH.

OK 01




JlabopaTopHbie 3aHATHS

JlaGopatopHast paboTa «Peakuu ruIpon3a.
HccnenoBanue cpelibl pacCTBOPOB COJICH, 00Pa30BaHHBIX CHIILHBIMHU U CIIA0BIMH IPOTOJIMTAMHU, U UX PEaKIUit
C pacTBOpaMHu IIeI04X U KapOoHaTa HaTpusi. CocTaBlieHHE PEaKIMid THIPOIIN3a COJICH.

KonTpoibHasn
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHNEC PCAKIHH.

Pasznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYeCKUX BECIIECTB

23

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHMYECKUX
BCIIICCTB

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heopranmyeckoi XuMuu. B3anMocBs3p Heopraunyecknx BemecTs. Knaccudukanums
HeopraHuyeckux BeecTB. IIpocTbie u cinoxHble BeuecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
THJIPOKCUIBI, KUCIOTHI, con). HoMeHKaTypa 1 Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUUECKOH (hOpMYJIIbl UCXO0/I U3 Ha3BaHMs BEIIECTBA 110
MEXYHApOJIHON WIN TPUBUAIBHOW HOMEHKIIATYPE.

MesxmonekyisapHble B3auMmozaecTeus. Kpucramnoruapartel. ArperatHble COCTOSHUS BELECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THUIbI KpUCTAIUIMYECKHUX PEIIETOK (ATOMHasi, MOJICKYJIsIpHas,
MOHHAsl, METAJJINYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
pemierku. [IpuunHbI MHOrooOpa3us BELIECTB.

CoBpeMeHHbIE MTPEICTAaBICHUS O CTPOEHUH TBEPBIX, KHUJIKUX U ra3000pa3HbIX BemlecTs. JKUaKue KpucTalbl.
Pemenne 3ananuii no kiaaccudukanuy, HOMEHKIIAType U XUMUYECKUM (HOpMyJIaM HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIacCcOB (Ha3bIBaTh M COCTABIATH (DOPMYJIbl XUMUYECKUX BEILIECTB, ONMPEALIIATh IPUHATIEKHOCTh
K KJIaccy).

CamocrosiTesibHas padoTa

HcTounnku xuMudeckoil nHpopmaiuu (HayuHas 1 yueOHO-HayuHas TUTepaTypa, CpecTBa MacCOBOM
uHpopmanuu, cetb MHTepHeT 1 Apyrue). [Tonck nHGpOpMaIuy 1o Ha3BaHUAM, UICHTU(UKATOPAM,

CTPYKTYpPHBIM (popmyram.

IIpakTuyeckue 3aHATHSA

Pemenue 3amay Ha pacdyeT MacCcOBOM JOJM (MacChl) XMMHYECKOTO 3JIeMEHTa (COCTWHEHUs) B MOJIEKYJIC
(cmecn).

OK 01
OK 02




Tema 3.2. Ousuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

OcHoBHOE co/iep:KaHue

Teopernueckoe o0yueHue

MeTamibl. O6H_II/IG (bI/I3I/IquKI/Ie 1 XMMHYECKHE CBOKMCTBA MeTaioB. CIocoObI IMOJIYUCHHUA. 3HaueHHE METAJIJIOB
N HEMCTAJUIOB B IPUPOAC M XKHU3HCACATCILHOCTH YCJIOBEKA WM OPraHHU3MOB. KOppOSI/IH MCTaJJIOB: BHBI
KOPpO3uu, CIIOCOOBI 3alIUThI MECTAJIJIOB OT KOPPO3HUHU.

Hemeramner. O0miue puznyeckue 1 XUMHUYECKUE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOCTBA MeTaioB [Y—
YII rpynn. Kinaccudukanust 1 HOMEHKIaTypa COeJMHEHNH HeMeTaoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB
B IIPUPOJIE.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BCIICCTB (OKCI/I,I[OB, THAPOKCUI0B, KUCIIOT,
coJiell u ,I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHIUX OKCHUJAOB U THAPOKCUIOB.

CocraBieHne ypaBHEHUN XUMUUYECKUX PEAKIIUNA ¢ yYACTHEM MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BELIECTB:
OKCHJIOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPTraHMYECKUX KHCIOT, OCHOBAHHU W
aM(OTEPHBIX TUAPOKCH]IOB, HEOPTAHMUECKUX COJICH, XapaKTePU3YIOINX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U MOJYy4YE€HNE HEOPTAHUYECKUX
BEIIECTB.

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHast pabota «CBOICTBa METAIJIOB U HEMETAIIIOBY.

I/ICCJ'IGI[OBaHI/IC (1)H3H‘IGCKI/IX U XUMUYECKUX CBOICTB METAJUIOB M HEMETAJLIOB. Pemenne OKCIICPUMCHTAJIBHBIX
3a/1a4 TI0 CBOWCTBAM XMMHYECKHUM CBOMCTBAM METAIJIOB M HEMETAJUIOB, IO PACIO3HABAHUIO U IOJYICHUIO
COCMHEHUI METAIIJIOB U HEMETAJLIOB.

OK 01
OK 02

Tema 3.3.
IIpousBoacTso
HEOPraHUYECKUX
BEIIIECTB.
3Ha4YeHHE U
IPUMEHEHHE B
OBITY U Ha
IIPOU3BOJICTBE

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

OO0mue mpencTaBiIeHUsT O MPOMBIIUICHHBIX CIIOCO0aX IMOJIy4YEeHHS XUMHYECKMX BeUIecTB (Ha MIpHUMepe
IIPOU3BOJICTBA AMMHAKA, CEPHON KHCIIOTHI).

UYepnas u uBerHas MeTtanyprud. lIpakTuueckoe NMpUMEHEHHWE BJIEKTPOIM3a s MOJIYYEHMs LIEIOYHBIX,
IEJIOYHO3EMENBHBIX METAIIOB U aMtoMUHUA. CTEKIIO U CUIIMKAaTHAs TPOMBIIIJIEHHOCTb.

[Tpobnema 0TX010B U TOOOYHBIX POITYKTOB.

IpakTuyeckue 3aHATHSA

OK 01
OK 02




Pemenune MPAKTUKO-OPUCHTHPOBAHHBIX SaﬂaHI/Iﬁ 0 pojin HeOpFaHI/I‘ICCKOﬁ XUMHU B PA3BUTUU MCIOUIUHELIL,
CO3JaHNH HOBBIX MATCpPUATIOB (B CTPOUTCIILCTBC U Jp. OTpACIIAX HpOMBIH_IHeHHOCTI/I), HOBBIX HMCTOYHHKOB

SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH DHEPTUHU) B PEIICHUH MPOOJIEM 3KOJOTHUECKOW, SHEPTeTHUECKOW H 2
MUIIEBOH OE30MacCHOCTH.
KonTpoabnas .
CBoiicTBa HEOPraHUYECKUX BELIECTB. 2
padora 2
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 27
Tema 4.1. OcHoOBHOE co/lep:KaHue 6 OK 01
Knaccudurkanus, | Teoperuueckoe odyuenune 2
CTpOCHUE U IIpenmer opranuyecko XuMun. B3auMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
HOMCHKJIATypa XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE
OpraHn4eCKUX MOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS opraHudeckux coeauHeHuiit A.M. Byrnepoa. YriepoaHslii 2
BCILICCTB CKEJIeT OpraHMYecKOoil MoNeKynbl. MONeKynspHble U CTPYKTypHblE (pa3BepHYTbIE, COKpAIlEHHBIC)
XUMHYECKHE (OpPMyIIbl. 3aBUCHMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUs MOJIEKy. M3omepus u
M30MEpHI (CTPYKTypHas, reoMeTpuueckas ([uc-Tpanc-u3zoMepus). KpaTHOCTh XMUMHUYECKOU CBSI3H. 2
[Tonsatne o QyHKOMOHANBHOM Tpynmne. IlpuHIMIBI KiIacCHUKAMH OPTaHMYECKUX COECIWHEHHIA.
MexayHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPBI OPraHUYECKUX COEANHEHUM.
HoMmeHnknaTtypa OpraHMYecKMX COEJIMHEHMH OTIENBbHBIX KIJIACCOB (HACHIIICHHBIE, HEHACBHIIIEHHbIE H
apoOMaTUYeCKHUe YTIEBOAOPOAbI, CIUPTHI, (DEHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB, 2
MCIIOJIB3YS UX Ha3BaHMs [0 CUCTEMaTUYeCKO HoMeHkarype. PacueTs! mpocreiimeil GopMybl opraHu4ecKon
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOE coep:kaHue 13 OK 01
CaoiicTBa Teoperuueckoe oGyuyenue 10 OK 02
OpraHu4ICcCKUX OU3NKO-XUMUYECKHE CBOMCTBA OPraHMYECKMX COEAMHEHMH OTHENbHBIX KJaccoB  (0COOEHHOCTH
COCZIMHEHUH KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH Kjacca,; TOMOJIOTUYECKUH psn W obmas Gopmyia; W30MepHs; 2
¢buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEeHHUS):
— TpeAeibHblE yIIeBOJOponabl. I['OopeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIJla B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIIIEBOAOPOAOB, HAXOXKAEHUE B NMPHUPOJIE U MIPUMEHEHHE 2

AJIKaHOB,




— HempeIeIbHbIE U apOMaTUUYECKHe YTaeBoAopoabl. [lonuMepusaius 3TuieHa Kak OCHOBHOE HaIlpaBJIEHUE €r0
ucrosib3oBaHus. ['opeHue anerusiaeHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU ISl CBAPKU U PE3KHU
METaJIOB;

— KHCIIOPOJCOJACPKAIINE COCAUHEHUS (CIUPTBI W TPOCThie AQUpPHL, (EHONBI, AIBJACTUIBI U KETOHHI,
KapOOHOBBIC KHCIIOTHI M KX TPOU3BOAHBIC). [IpakTHYeCKOEe MPUMEHEHHUE dTUIICHTIIUKOJIS, TIIUIEprHa, (heHoIa.
[Ipumenenue GopManpaernaa, aneTaabIeruaa, YKCyCHOW KUCIOThl. MbUIa KakK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT. MoroIie CBOMCTBA MbIIA;

— a30TcoJepKalie COSTUHEHNS (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

Knaccugpukamuss u  0cOOGHHOCTH  OpraHMYECKMX peakiuidl. PeakumonHele 1eHTpel.  Pagukaisi
IlepBoHa4aIbHBIC NOHATHUSA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX PEAKLIUN.

Pemrenne nenoyek nmpeBpalieHnil Ha TeHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OPraHU4EeCKUX COCIMHEHUH C
COCTABJICHUEM Ha3BaHUMI OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXITYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacyeTHbIX 3a7a4 110 YPaBHEHMAM PEAKLUN C y4acTUEM
OpPraHMYECKUX BEILECTB.

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota «[lomyueHue 3TuIeHa U U3YYEHHUE €r0 CBOMCTBY.

[Tomyuenue >TueHa U3 3TaHOJIA B TA0OPATOPUU U U3yUEHHE er0 (PU3MUYEeCKUX U XUMUYECKIX CBOMCTB.
CocraBiieHUEe peaklMii NPUCOEANHEHUSI U OKUCIIEHUSI HAa TPUMEpE dTUJIEHA. Perienre pacueTHbIX 3a/1a4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH Ta30B [0 BOJOPONY U BO3JIYXY.

Tema 4.3.
Opranuueckue
BEII[ECTBA B
KU3ZHEAEATEIIBHOCT
Y 4E€JIOBEKa.
IIpousBoacTeo u
pUMEHEHNE
OpraHUYECKUX
BEIIIECTB B
MPOMBIIIJIEHHOCTH

OcHoBHOE CoACpPKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

brooprannueckue coequnenus. [IpuMmenenne u 6uonorndeckas poib yriieBogoB. OKUCIEHUE YIIIEBOAOB —
WCTOYHUK SHEPTUU KUBBIX Opranu3mMoB. O6nacTu NpuMeHeHns: aMUHOKUCIOT. [IpeBparienust OeiakoB MUK
B opranusMe. buonornueckue ¢ynkuuu OenkoB. buonornueckue ynkuuu xupoB. Posib opranmueckoit
XUMHH B pEIICHUH TPOoOIieM MUIIEeBON O€30MacHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHue HykiaeoTuaos. CoctaB HykienHOBBIX kucioT (JHK,
PHK). Posib HyKJIEMHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

[Tpon3BOICTBO OpraHMYECKUX BEIIECTB: MPOU3BOJCTBO METaHOJA, nepepadoTka HepTu. IloamsTHieH kak
KPYIMHOTOHH2)KHBI IPOJYKT XHWMHYECKOro npou3BoacTBa. IIpumenenme ostunena. IIpouwsBoactso u
IIPUMEHEHNE KaydyKa U PE3UHBI.

CuHTEeTHYECKNE U UICKYCCTBEHHBIE BOJIOKHA, X CTPOEHUE, CBOMCTBA. [[pakTHUecKkoe NCTI0JIb30BaHUE BOJIOKOH.

OK 01
OK 02




CuHTeTHYECKHE MIICHKU: U30JISIIHS TSI IPOBOJIOB, MEMOPAaHBI JJIsl OMPECHEHUS BOBI, 3AIIUTHBIC IJICHKU IS
aBTOMOOWJICH, TJIACTBIPU, XUPYpPrUUecKre NMOBs3KU. HoBbIe TEXHOJIOTMH adbHENIIIEro COBEPILIEHCTBOBAHUS
MOJMMEPHBIX MAaTEPUAIIOB.

Ponb oprannveckoli XUMHUH B PEIICHUHN MPOOIIEM SHEPTeTUYECKON 0€30aCHOCTH, B PA3BUTUH MEAHIIMHEI,
CO3/JaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (2JIbTEPHATUBHBIC HCTOYHUKH SHEPTUH).

IIpakTHYeckue 3aHATHSA 2
Penienne npakTuKO-OpMEHTUPOBAHHBIX 3aIaHUM 110 COCTABIECHUIO XMMUUYECKHUX PEAKIMNA, OTPAKAFOIIUX
XMMHUYECKYIO aKTUBHOCTh OPraHMUYECKUX COCAMHEHUH B pa3InYHbIX cpeAax (MPUPOJHBIX, OMOJIIOTHYECKUX, 2
TEXHOTCHHBIX ).
KonTpoabnas .
CrtpyKTypa 1 CBOICTBa OPraHU4YECKHX BELIECTB. 2
pabora 3
Pazneu S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKuui 10
Tema 5.1. OcHoBHOE coep:kaHue 3 OK 01
Kunernyeckue Teopernueckoe odyuenue 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Knaccudukanus XUMHUECKHUX peakuuil: 1no (a3oBoMy cocTaBy (FOMOTE€HHBIE M
HPOTCKaHus reTepOreHHbIE), 10 UCIOIb30BAHUIO KaTaau3aTopa (KaTaJuTHUYEeCKUE U HEKATAIUTUYECKHUE).
XHUMHYCCKHX CkopocTh peakiuH, €€ 3aBUCUMOCTh OT pAa3JIMYHBIX (PAKTOPOB: MPHUPOABI PEArHpyIOIIKUX BEIIECTB,
peakuuit KOHIEHTPALlUU PEarupyrolux BellecTB, Temmneparypsl (mpaBuwio Baut-T'odda), miomaau peakunoHHON 2
MIOBEPXHOCTH, HAIMYMS KaTanu3aropa. Poib kaTanu3aTopoB B IPUPOAE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
OHeprus akTuBauu. AKTUBUPOBAaHHbBIN KOMIUIEKC. KaTtanusaTopsl u kaTanus. Poisib kaTanu3aTopos B IPUPOAE
Y TIPOMBILIUIEHHOM IPOU3BOJICTBE.
JlabopaTropHble 3aHATHUS 1
N3ydyeHne 3aBUCHMOCTH CKOPOCTHM XUMHYECKONM pEaKIMM OT KOHIEHTpAalMM pearupyrolmux BeUIECTB U
TEMIIEPATYPHI.
JlaGopaTopHas paboTa Ha BBEIOOD:
1. JTabopaTopHas pabota «Onpeaenenre 3aBUCHMOCTH CKOPOCTH PeaKIUU OT KOHLEHTPALUU pearupyromnmx 1

BeniecTBy. McecnenoBanue 3aBUCHMOCTH CKOPOCTH PEAKUUU OT KOHIEHTpanuu. OmpenesieHne KOHCTaHTBI
CKOPOCTH peakliu rpa)udeckuM METOA0M.

2. JIaboparopHas pabora «OmnpeaeneHne 3aBUICUMOCTH CKOPOCTH PEeaKLMU OT TeMmepaTyps». MccienoBanue
3aBUCHMOCTHU CKOPOCTH peakLMM OT TeMIepaTrypsl. Pacuer sHeprun akTUBalUU PEaKLIUH.




Pemienne mpakTUKO-OpPUCHTHPOBAHHBIX 33/IaHUN HAa aHAU3 (PAaKTOPOB, BIUSIONINX HA U3MEHEHHE CKOPOCTH
XUMHUYECKOW PEaKUU.

Tema 5.2. OcHoBHoOe coJepkaHue
Tepmonunamuueck | Teoperuyeckoe o0ydeHue OK 01
ne Knaccudukanus XUMAYECKUX PEAKIUil: MO TEIIoBOMY 3P (heKTy (IK30TepMHUYECKHE, SJHIOTEPMUIECKHE), IO OK 02
3aKOHOMEPHOCTH  [oGpaTtumocTH (0OpaTuMblie U HeoOpaTtumbie). TermnoBbie 3PHEKTh XUMUYECKHX peakuuid. TepMoxuMudyeckue
[IPpOTCKaHuA ypaBHeHUs. OOpaTUMOCTh peakiuii. XMMHUYEeCKOe PAaBHOBECHE U €r0 CMEIIECHUE MO JCHCTBHEM Pa3IMYHbIX
XUMUICCKUX ¢dakTopoB (KOHIICHTpAIMsl PEAareHTOB WJIM IMPOIYKTOB PEaKIWH, JaBICHUE, TEMIleparypa) AJsS CO3JaHus
peaKIuid. ONTUMAJIbHBIX YCIOBUN MMPOTEKAHUS XUMUYECKUX ITPOLIECCOB.
PaBHoBecue [Tonsitue 00 »HTANBNHMK W dHTponuu. DHeprus ['mo6ca. 3akon ['ecca u ciaeacTBus u3 Hero. Poib cMenieHus
XUMHYCCKUX PAaBHOBECHS B TEXHOJIOTUYECKUX TIpolieccax.
peaxumi [Mpunmun Jle Llartense. Brusaue pa3nuyapix (akTOpoB HA H3MEHEHUE PAaBHOBECHS] XUMHUECKUX PEAKIIUH.
3aKoH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacyeThl paBHOBECHBIX KOHIICHTpAIUN
pearupyoIrX BEIIeCTB U MPOAYKTOB peakmuid. PacueTs! TernoBoro a¢dekra peakiuu.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUM HAa NpuMeHeHue npuHimna Jle-Ilarenpe ajisi HaxXO0XKAEHUA
HAINpPAaBIICHUSI CMEIICHUS PAaBHOBECHS XUMUYECKON peakluu U aHainu3 (akTOpoB, BIUSIOUINX HA CMEIICHUE
XAMHUYECKOIO PAaBHOBECHS.
JlabopaTropHble 3aHATHUS
JlaboparopHas paboTa «3ydyeHne BIUSHUS pa3IuYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHUS».
Hccnenopanue BIUSHNUSA U3MEHEHUS KOHLIEHTPALMU BELIECTB, PEAKIIMU CPEIbl U TEMIIEPATYPBI HA CMELICHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJYYCHHBIX PE3YJIbTAaTOB C TEOPETUUYECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npunHiuma Jle [larense.
KonTpoasnas .
CKopoCTh XUMHUYECKOM PEeaKIIuu U XUMHUYECKOE PAaBHOBECHE.
pabora 4
Paspean 6. JlucnepcHbie CHCTEMBI
Tema 6.1. OcHoBHOe coaepkaHue OK 01
JlucriepcHble Teopernyeckoe o0yueHune OK 02
CHUCTEMBI 1 OK 07

(dakTopbI NX
YCTOMYMBOCTH

Hucnepcusie cucteMbl. Kommonaneie cucteMbl. ICTHHHBIE paCTBOPBHI.

PactBopenne kak ¢u3uKO-XxUMHYEeCKHd Tporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
PactBopumMocTs. MaccoBasi 10y1s1 pacTBOPEHHOTro BellecTBa. lIpenenbHo 1omycTUMble KOHUEHTPAUU U UX
HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON 0€30MacCHOCTH.




Knaccugukarus mucnepcHbIX cucTeM 1o coctaBy. CTpoeHne U (hakTopbl yCTOMYMBOCTH JUCTIEPCHBIX CHCTEM.
Pacrio3HaBaHne WCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PACTBOPOB M TpyOOaUCHEpCHBIX cucteM. CTpoeHue
MuIeIuIbl. PaccenBanne cBeTa mpu MPOX0XKICHUH CBETOBOTO ITy4Ka Yepe3 ONTHYECKH HEOJHOPOIHYIO Cpeay
(3bdexra Tungans).

IIpakTHYeckune 3aHATHA 2
Pewienne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Penienne nmpakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIE CUCTEMBI, UCIOJIb3yEMbIE B 5
OBITOBOM W TNPOU3BOJCTBEHHOW JEATEIILHOCTU 4YENIOBeKa, C MO3UIUI HSKOJIOTMYECKON 0e3011acHOCTH
HOCJIEICTBUM U TPAMOTHBIX PELICHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Uccnenosanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOMCTB JlaGopaTtopHas padota «[IpuroroBiaeHue pacTBOPOB».
AUCHIEPCHBIX [IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOM) KOHIEHTpAuu (C MPAKTUKO-OPUEHTHUPOBAHHBIMU 1
CHCTEM JUIA UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbl BOJHBIX PACTBOPOB.
MICHTH(UKALIH JlabopatopHas pabota «McciaenoBaHue AUCIIEPCHBIX CHCTEM.
[IpuroroBneHue M U3y4eHHE CBOWCTB JMCIEPCHBIX CHCTEM pa3HbIX BHUIOB: CYCIIEH3UH, DMYJbCUH, 1
KOJUIOMTHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISBIECHHE OCHOBHBIX
pa3Iuyuil MEXAy HUMU.
KonTpouabnas
JlucriepcHble CUCTEMBI. 2
pabora §
Pa3zpnen 7. KadecTBeHHbIC peakiuu 00HAPYKeHHS HEOPTaHUYECKUX M OPraHMYeCKHUX BELIeCTB 5
Tema 7.1. OcHoBHOe coiep:KaHue 4 OK 01
OOnapyxeHne IpakTHYecKue 3aHATHS 2 OK 02
HCOPraHM4eCKNX  [KayecTBEHHbIE XUMHUECKUE PEAKIMH, XapaKTepHbIe I OOHAPYKEHUS] HEOPTraHWYECKUX BEIeCTB (KaTHOHOB
KaTHOHOB U U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B 5
aHHOHOB MOJIEKYJISIPHOM 1 HOHHOHU (hopMax.
Peakuuu oOHapyXeHHs] HEOPraHUYECKUX BEILIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOILIEH CpeIbl.
JlabopaTopHble 3aHATHS 1
OO6HapyxeHne HeOpraHUYeCKUX BelecTB (KaTHoHOB [-VI rpynn min aHMOHOB) C UCIIOJIB30BAHUEM
KAYECTBEHHBIX aHATUTUYECKUX PEaKIU. 1

JlaGopatopHasi paboTa Ha BEIOOP:




1. JJaboparopHas paboTa «AHATUTUYECKUE peaKIui KaTuOHOB [-VI rpymmy.

[TpoBeeHne KauECTBEHHBIX PEaKIUil, HCIIONIb3yEeMBbIX I OOHAPYKEHUS KATUOHOB | Tpymiiel (Kaus,
HATpUsl, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V TpyIIIel — aXrOMUHNS,
V rpynnst — xenesa (1L u III), VI rpynmel — Hukenst. Onucanue HaOIl0JaeMbIX SIBJICHUN M COCTABJICHUE
XUMHUYECKUX PEaAKIUM.

2. JJaboparopHas paboTa «AHAIUTUYECKHE PEAKLIUH AaHUOHOB.

[TpoBeneHne KaueCTBEHHBIX peaKUii, UCIIONb3YEeMbIX Ul OOHApYKEHHsI aHHOHOB: KapOoHaTa, docdara,
cyibdara, cynbduia, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUH U COCTaBIICHUE
XUMHUYECKHUX PEAKLIUH.

Tema 7.2. OcHoOBHOe cojiep:KaHue 2 OK 01
OOGHapyxeHue IpakTHYecKHe 3aHATHS 2 OK 02
OpraHn4eCKUX KauecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTePHbIE AJIs1 OOHAPYKEHHSI OTAETbHBIX KJIAaCCOB OPraHUYECKUX
BCIICCTB COeIMHEHU: ()EHOJIOB, aJbJETUIOB, KpaxMaa, YKCYCHOM KHUCIOThI, aMUHOKHUCIIOT U JIp.
OTACIBHBIX Jlenarypauus 6eKOB IpU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.
KJIaCCOB C CocraBieHne Ka4YeCTBEHHBIX PEAKINN OOHAPYKEHHSI OPTaHUIECKUX COSTMHEHUN OTEITbHBIX KIIACCOB. 2
MCIIOJIB30BAHNEM  |OOHapyKEHHE OPraHUYECKUX COETMHEHUIN OTAEIbHBIX KIacCOB.
KAa4eCTBEHHBIX
peaxuuii
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COleP:KaHMeE (COaepKaHNe TPHKJIATHOTO MOXYJIsI) 28
Paznea 8. XumMus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA 2 OK 01
Tema 8.1. OcHoBHOe coaep:xaHue 2 OK 02
Xumus B ObITy U [[IpaKTHYECKHE 3aHATHS 2 OK 04
NPOU3BOJICTBEHHOM | Jkonorudeckas 6€30MaCHOCTh MOCIEACTBUI GBITOBOI M MPOM3BOACTBEHHOM IeSTeTbHOCTH UeIOBEKa, OK 07
ACATEILHOCTH CBsI3aHHasl ¢ IepepabOTKOM BELIECTB; OUCK U aHAIN3 XUMHUYECKONH MHPOPMAIIUN U3 Pa3IMYHbIX HCTOUHUKOB 1IK2.1
ICII0BCKa (HayyHast ¥ yyeOHO-Hay4YHasl TUTEepaTypa, CpeliIcTBa MaccoBoil nHpopMmayu, cetb IHTEpHET U 1pyrue).
Keiicel (c yuetom Oymymien mpodecCuoHaAIBHON AeSTETLHOCTH ) Ha aHaN3 HHPOPMAITIH O 2
MIPOU3BOJICTBEHHON JESITEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ MepepaOdO0TKOMN U MOITyYeHHEM BEIIECTB, a TAKXKE C
9KOJIOTMYECKOI 0€30MacHOCTHIO.
3ammra keiica: [IpencraBnenue pe3yabTaToB pelieHUs] KEWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH )
*Pasznen 9.2. UccnenoBanue 1 XUMHUYECKH aHAIN3 00bEKTOB TeXHOC(hephI 26
OcHoBHOeE coep:kaHue 3 OK 01




Tema 9.2.1. JlabopaTopHbie 3aHATHS IIK2.1
OcHoBBI JlaGopatopHas pabota «OCHOBBI 1a00OPATOPHON MPAKTUKM.
n1ab0paTopHO JlaGopatopHas nocya U XuMudeckue peakTuBbl. OCHOBHBIE J1abopaTopHble onepanuu. JlaboparopHoe
IIPAKTUKYU B obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThl (MOBEACHHS) B JIAOOPATOPHUH.
npogeccHOHAIBHEL IIpakTnyeckue 3aHATHS
X 1a00paTOPUAX  [BpimonHeHHe TUIIOBBIX pacueToB IO TEMATUKE SKCIIEPUMEHTAa (BBIXOJ IMPOAYKTA PEaKlMH, Macca HABECKH,
o0beM pactBopuTens). OO0paboTKa NaHHBIX, aHAJIH3 M OIEHKA MX JOCTOBEPHOCTH (BBIYHMCICHHUE CPEIHETrO
3HAYeHUS HKCIEPUMEHTAIbHBIX JaHHBIX, MOTpemHoCTH). [lpeacraBienne B pasnu4yHoil popme pe3ynbTaToB
JKcTepuMeHTa (Tabnuia, rpaduk, OTYET, TOKIA], MPE3CHTALIH)
Tema 9.2.2. OcHoBHoOe coJepKaHue OK 01
XuMuuecKui Teoperuueckoe obyuenue OK 02
aHam3 Ha3nauenue texunueckoil Bojpl. TpeGoBaHUs K TEXHUUECKOM BOJIE IO IPYIIIaM MOTPEOICHHUSL. OK 07
TEeXHUYCCKHII BOJIBI | KayecTBO TEXHHUECKOH BOJBI PA3HBIX BHIO0B. XUMMUECKHil aHAU3 M TIPOU3BOACTBEHHbIH KOHTPOIb COCTaBa 1IK2.1
TEeXHU4YECKOH Bobl. CYIIHOCTh METO/Ia TATPOBAHUSI. IIK2.4

AHanu3z TeXHHYECKOU BOJbl Ha XCCTKOCTb W APYruc I10Ka3aTCJiu. KwucmorHocts II€JI0OYHOCTh BOJBI.
Omnpenenenue o01el U cBOOOIHON 111€T0YHOCTH (KUCIOTHOCTH) METO/I0M TUTpoBaHus. pH cpensl u MeToabl
ee onpezeneHus. JKecTKoCTb BO/IbI U METO/IBI €€ OTIpeIeIeHUsI.

HpaKaneCKue 3aHATHSA

Crioco0Ob!l BhIpaK€HHsI KOHLEHTpAIMM PacTBOPOB: MaccoBasl JI0Jsi PACTBOPEHHOI'O BEIIECTBa, MOJIApHAs U
MOJIsITIbHAs KOHIEHTpaluu. Tutp pactsopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN
Ha pacyeT KOHLEHTPAUMH 3arpA3HAIONIMX BEIIECTB U HUX CPaBHEHUE C MPENEIbHO JIOMYCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO TEXHUUECKOU BOJIBI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJabopatopnas pabora «OrmnpeneneHue XJI0pHaI0B METOAOM TUTPOBAHUS B TEXHUYECKOM BOJIE».
Onpenenenue XJI0pUI-MOHOB METOJIOM apreHTOMETPUHU ¢ (PUKCUPOBAHUEM KOHIIA TUTPOBAHUS IO METOY
Mopa (ocaguTenbHOE TUTPOBAHHE).

2. JJaboparopHast pabota «OnpeeneHue KecTKOCTH TEXHUYECKOM BOABI METOJIOM TUTPOBAHUSIM.




KomMmriekcoHOMEeTpruYecKoe OnpeIesieHre )KECTKOCTH (CYMMBI HOHOB KaJIbIIUS U MarHus) B cpele
aMMOHHIHO-aMMHadHOTO OydepHoro pacteopa (pH 9-10) mo obpazoBanuto ¢ TpuioHoMm b
MaJIOJUCCOITMUPOBAHHBIX KOMITJICKCHBIX COGI[I/IHCHI/II;'I.

Tema 9.2.3.
XUMHYECKUH
aHaJIM3 BO3/IyXa

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

XUMHUYECKUH COCTaB aTMOC(EpHOTO BO3IyXa, Bo3ayxa pabodeil 30HBI. BpemHbie BemecTBa U NMPUMECH B
BO3JIyX€ JKWIbIX IOMELIEHUH, B BO3ayxe paboueidt 30Hb.. HopmaruBhble nokymeHtol. [locneactBus
BO3JEHCTBUS BBICOKOM KOHUEHTPALIMH YTJIEKUCIIOTO T'a3a Ha OPraHU3M YeJ0BeKa. MeporpusaTis O CHUKEHHUIO
YPOBHSI 3aIPSI3HEHHOCTH BO3/lyXa UCCIEAYEMOM KOMHATHI.

HpaKaneCRue 3aHATHSA

['nrueHnyeckas olleHKa CTEIEHH 3arpsi3HEHNs BO3/1yXa IIOMEILEHUsS] Ha OCHOBE COIOCTABICHUS
KOHIIEHTPALUH TUOKCH/IA YIIIepo/ia ¢ COOTBETCTBYIOIIMM THTMEHUYECKUM HOPMATHBOM.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUM Ha pacyeT KOJUYECTBa BELIECTBa,
KOHIICHTPALi BPEJAHBIX MpUMecel B aTMOC(EepHOM BO3/IyXe B BO3yX€ MOMEIICHUH.

JlaGopaTopHble 3aHATHSA

JlabopatopHas pabora «OrnpesieieHne COACPKAHUs YIJICKUCIOrO ra3a B BO3AyXEe MOMEIICHHUS JKCIpecc-
meronom». MccnenoBanue npob Bo3ayxa padoueit 30HbI. OmnpeseneHue CoJCpKaHHs YrIIEKUCIOro rasa B
BO3JIyX€ MOMEIIEHHS IKCIIPECC-METOIOM.

OK 01
OK 02
OK 07
IIK2.1
IIK2.4

Tema 9.2.4.
XUMHYECKUI
aHanu3 npood
MaTepHUaJIOB
CTPOUTEIBHO-
pecTaBpallOHHOM
JeATEIIEHOCTH U
nu3aiHa

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Krnaccudukanust marepuanoB, HCTIOIb3yEeMbIX B CTPOUTEIHLHO-PECTABPAIIMOHHOM IEITEILHOCTH IO COCTaBY,
WX Ha3HAYCHUE U MPUMEHEHUE. XUMUYECKUM aHalIN3 MaTepUaJIOB CTPOUTEIHLHO-PECTABPAIIMOHHOMN
NEeSTENIbHOCTH U Au3aiiHa. XUMHUYECKUN COCTaB MUTMEHTOB, KPACUTENEH, BXKYIIUX cMecel, 0COOEHHOCTH UX
CBOICTB U MIPUMEHEHHUSI B TPO(ecCHOHANBHO 1eATeNbHOCTH. BeliecTBa, HCOIb3yeMbIe B KAUECTBE
MUTMEHTOB U CBA3YIOIIMX MarepuanoB. Mcropuueckas cripaBka. CoBpeMEHHbIE MaTepUAIbI.

[MpakTuyeckue 3aHATHS

KauecTBeHHBIN U KOJTMYECTBEHHBIH COCTaB MPOO MAaTEPUATIOB CTPOUTEIHHO-PECTABPAIIMOHHON AESITENLHOCTU
u auzaitHa. Knaccudukanus Kpacok MO yKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTU OT HCIIOJIb3yEMBIX
MUTMEHTOB U CBA3YIOUINX BemiecTB. OnpezeneHue cocTaBa Kpacok Ha CojiepKaHHe MUKPO U MaKpO3JIEMEHTOB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUI IO XUMUYECKOMY aHaIU3y Mpo0 MaTepuaIoB CTPOUTEIbHO-
pecTaBpallMOHHON JEATeIbHOCTH U JU3ailHa.

OK 01
OK 02
OK 07
IIK2.1




JlabopaTopHbie 3aHATHS

HccnenoBanue MaTepraioB CTPOUTEIHHO-PECTaBPAIIIOHHON JICATEIIEHOCTH H JH3aifHA.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlTabopaTopHas pabota «3roTopiieHne Kpacok (Mog00p MUTMEHTOB U CBSI3BIBAIOIINX BEILIECTB)».
HccnenoBanue MPUPOAHBIX MUHEPAJIOB, MOJTYYCHHE MUTMEHTOB MTyTEM XUMHUYECKUX PEaKIIHid, OTpeIeTICHIE
CBsBYIOIUX MaTepranioB. CpaBHEHHE YKPBIBUCTOCTU U MPO3PAYHOCTH MOJYICHHBIX KPACOK ITyTEM
HAHECCHMSI UX Ha JIUCT OyMarw.

2. JJaboparopHas pabota «lccineqoBanne CBOMCTB BSDKYIUX BEIIECTB HA MIPUMEPE THIICA.

OnpezeneHre CKOPOCTH CXBATHIBAHKSI IPHUPOTHOTO M CTPOUTEIBHOTO TUIica. DaKTOPbI, YCKOPSIOIIUE U
3aMeIISIONINE CXBAaThIBAHUE MPUPOTHOTO TUIica. [ MIIcoBoe TecTo, TeMiiepaTypa ero 3actbiBanus. CpaBHEHUE
CKOPOCTH CXBaTBhIBaHUS MPUPOJIHOTO U CTPOUTEILHOTO THIICA, OTIpe/IeiICHUE (PaKTOPOB, BIUSIONIMX HA
CKOPOCTh CXBaThIBAaHHS CTPOUTEIHLHOTO THIICA, OTIPEACIICHUE TEMITePaTyPhl 3aCTHIBAHKS TUTICOBOTO TECTA.

Tema 9.2.5.
Uccnenosanne
00BEKTOB
TeXHOCHEPBI

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Y4eOHo-HccIe10BaTeNIbCKHUI MPOEKT B 00JIacTH UCCleAoBaHUS 00beKTOB TexHOochepsl. O030p TeM yueOHO-
UCCIIEIOBATEIBCKUX TPOEKTOB. AJNTOPUTM BBINOJHEHHS MpoekTa. OrnpeneneHue mpoOaeMbl UCCIETOBAHMS.
MeTto/1bl TOUCKA, aHATTU3a U 00padOTKU MHPOPMAIMH O MPOEKTE B Pa3INYHBIX HCTOUHUKAX.

IIpakTH4eckne 3aHATHA

O6ocHOBaHME aKTyaJlbHOCTH BBHIOpaHHOU TeMbl. BulsiBneHne npobiemsl uccienoBaHus. BeiOop 00bEeKTOB 1
MeTo0B uccienoBanus. [locranoBka 1eneil u 3axa4 uccnenoanus. OnpenenaeHne IPOAyKTa UCCIEAOBAHMSL.
OmnpeneneHue TanoB U COCTABICHUE IIJIaHA UCCIIEOBAHUS.

3ammra npoekra: IlpeacraBieHue pe3yabTaTOB BBHIMOJHEHUS Y4eOHO-MCCIEIOBATENBCKUX IPOEKTOB
(BBICTYIJIEHHE C TIPE3EHTALUEH ).

JlabopaTropHble 3aHATHUS

HccnenoBanue npeiokeHHOro 00beKTa Ha KUCIOTHOCTD, MIEJI0YHOCTh, XMMUYECKUN COCTaB (3arps3HUTENH,
MakKpo- U MHKpPO3JeMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHusa. OlleHKa KadyecTBa HCCIEAYEeMOro
00BeKTa UCXOAS U3 Pe3yIbTaTOB XUMUYECKOTO aHaIN3a

OK 01
OK 02
OK 04
OK 07
IIK2.1
I1.K2.4

KprOBLIe paﬁoTLI (HOIIFOTOBKa " 3alliuTa HHAUBUAYAJIBHOI'O IIPOCKTA 110 TCMaM CHeI_II/IaJ'IBHOCTI/I)

32

Pabora ¢ uHdpopmanmoHHbIMM HcTOuHMKaMmH. [loumck u cucremarusauus uHpopmauuu. TpebGoBanus K
0(OpPMIIEHHIO IPOEKTHOM U HCCIeA0BaTeNbCKOM paboThl. OdopmiieHne IPOeKTHON paboTHl.

20




[Toctpoenue runoressl uccienopanus. Lemn u 3amaun uccnenoBanus. [Ipobmema uccnenoanus. O01acTh.
MeTtoibl SMIIMPUYECKOTro uccienoBanus. Kpurepuu oreHuBanus mpoektoB. OdopmieHne Tabiull, CChUIOK,
CHOCOK. HOBBIE TEXHOJIOTMU B MPOEKTHOMN JAEATEIBHOCTH.

[TyGauuHOe BBICTYIUICHHE OT MOJATOTOBKU A0 peanuszanuu. [IpeacraBienue pe3ynbTaToB y4eOHOTO MPOEKTa.
KommynukatuBHasi gearenbHocTh. Juanor. Mononor. Cnop. Juckyccuu. Aprymenrtanusi. CrtpaTeruu

PYHIOBOIO B3aUMOJICHCTBHSI. 12
3amuTa UHIMBUyadIbHOTO MPOEKTa. AHAIN3 JOCTH)KEHUN B TOCTABIICHHON IEJIH.
IIpomeskyTounas arrecrauus nmo qpucuuninne (Audgd.zaver, 3x3amen) 8
Koncyabranumn 4
Bcero 176




YCJI0OBUSA PEAVINBALINU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHOUIJINHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHAJTBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus yueOHOM AUCUMILIMHBI TpeOyeT Haauuus ydyeOHOro kabuHera
«XuMu» 1 1a00paTopun, B KOTOPHIX UMEETCSI BO3MOXKHOCTh OOECIIEUNTh TOCTYII B
ceTb VIHTEpHET.

KaOuHeTbl  JOJIKHBI YIOBIETBOPATh  TPEOOBAHUIM CanurtapHo-
AMHUIEMHUOIOTHYCCKIX TpaBuwn U HopMmatuBoB (CanlluH 2.4.2 No 178-02),
cooTBETCTBOBATh mnpaBuiaMm Th. (B xabuHere NOJKHBI HAXOIUTHCS KYpPHAIbI IO
MHCTpyKTakaMm Tb, anrTeuka T1epBOM MEIUUMHCKOM IIOMOIIM M CPEACTBA
HOKapOTYILLIECHUS ).

O6opynoBaHue yueOHOTO KaOMHETA:!

e [locamounbie MecTa MO KOJIMYECTBY O0YJArOIINXCS;

e Pabouee mMecTo npenojiaBarTens;

e Harnsansie nocoOus (HaOOphl IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIT, MOJIEIH
KPUCTATMYECKHUX PEIIETOK, KOJUIEKIIMHU MTPOCTHIX U CIIOKHBIX BEIIECTB W/WITH
KOJUIEKIIUY TIOJIMMEPOB; KOJJICKIUS TOPHBIX TOPOJ U MUHEPAJIOB, TaOJIHIIA
MenpaeneeBa, yuyeOHble (HIBMBI, HUPPOBBIE 00pa30BaATENbHBIE PECYPCHI,
yueOHble TaOJMIbl, MJIAKaThl, WLIIOCTPUPYIOIINE XUMHUYECKUE IPOLIECCHI,
HOPTPETHI BHIJAIOIINXCS YUEHBIX);

e [locoOus Ha meyaTHOM OCHOBE (TaOJIHUIIBI, KAPTHI, YYCOHUKHU, TUTAKTHIECKUN
Marepual u T.1.);

TexHuuecKue cpeacTBa 00yUeHUs:
e [lepcoHAIBbHBIN KOMITBIOTED;
e MylbTUMEONATIPOEKTOD;
e [IpoekmoOHHBIN 3KpaH;
e BbIX0A B MHTEpHET, DOP.



OobopynoBanue jadopaTopuu U pado4ux MecT Ja00OPATOPUU: MEH3YPKH,
NUIETKU-KANeIbHUIBI, TEPMOMETPBI, MHKPOCKON, JyNbl, HPEIMETHBIE U
MOKPOBHBIE CTEKJIA, TUTAHIIETHI 7S KarelbHbIX peakinii, pUIbTpoBalibHas Oymara,
POMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (OHAPUKU, HAOOP
PEaKTUBOB, CTEKJIIHHbIC MAJIOYKH, IITATUBBI JIJIsi MPOOUPOK; MEPHBIC IIUIUHPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKH JeNuTeNbHble HuauHapuueckue (50-100 mo),
CTYIIKH C MecTUKOM, ¢aphopoBbIe YalIKH, MUHLETHI, (UIBTPHl OyMaXkHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JJA0OPATOPHbIE IITATUBBI, CIUPTOBHIC
TOPEJIKU, CIIUYKU, TIPUOOP IS MOTYdYeHUs Ta30B (WM MpoOWpKa ¢ ra300TBOTHON
TpyOKoOil), AepxaTenu s TNPOOUPOK, CKISHKH JJIsl XpPaHEHHS pPEaKTHUBOB,
pa3aaTtoyHble TOTKU; XuMuueckue crakansl (50, 100 u 200 mit); mimaTenu; NUHIETHI,
TUTEJIbHBIE IIUILBL, CEKYHIOMEPHI (TaliMepsl), MepHbIe TpoOupku (Ha 10—20 M) u
MepHbIe Ko1ObI (25, 50, 100 u 200 M), BoasHas 6aHs (MIIM TEPMOCTAT), CTEKIISTHHbBIE
NaJIOYKH; KOHWYEecKue KoyObl anst tutpoBanusd (50 m 100 mu); MHAMKATOpPHBIE
NOJIOCKH Juist  ompeneneHnss pH w  craHgapTHas WHAMKATOpHAs —IIKaja;
YHUBEpCaIbHbIA HHIMKATOP; numeTku Ha 1, 10, 50 mu (wm go3atopst Ha 1, S u 10
MJ), OIOpETKH i1 TUTPOBaHUS, MeauuuHCKhe wmmpuisl Ha 100-150 wmu,
7a0b0paTOpHbIE W/WIIA aHATUTHYECKUE Bechl, pH-MeTpbl, CyIInMIbHBIN WKad, U ap.
nabopatopHoe 000pyI0BaHUE.



3.2. UndopManmoHHOe o0ecnevyeHne peajn3alu NporpaMmmbl

OcHOBHBIE NeYATHBbIE U3TaAHUS

1. Xumus. 10, 11 kmacc: yae6. nys obmeoOpaszoBat. Opranu3aiiuii: 6a30BbIi
ypoBenb/ O.C. I'abpwansn, N.I'. Octpoymos, C.A. CnagkoB. M.: «IIpocBemenue,
2021

2. Xumus: yaeOHUK U TIPAKTUKYM ISl CPETHETO PO ECCHOHATIBHOTO
obpazoBanus / W. B. Audunorenora, A. B. babkos, B. A. IlonkoB. — 2-¢ u3s.,
uctp. u gon. — Mocksa: U3narensctBo HOpaiit, 2022. — 291 c.

3. O6mas xumus: yueonuk st CITO / H. A. Hleronuxuna, JI. B. MunaeBckas.
— Camnkr-IlerepOypr: Jlanb, 2021. — 164 c.

4. XuMHS: y4eOHUK U MTPAKTUKYM ISl CPETHETO MPOPECCUOHAIBHOTO
obpazoBanusi / A. b. Huxonbsckuii, A. B. CyBopoB. — 2-¢ u3zn., nepepad. u A0m. —
Mocksa: M3natensctBo FOpaiit, 2022. — 507 c.

5. Xumust: yaeOHUK U1l cpeHero npodeccronansuoro oopaszoBanus / 10. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBaxn; moa oOmieit penakimeit
I'. H. ®aneeBa. — 2-e uzn., nepepad. u mon. — Mocksa: M3parensctBo HOpaidr,
2022. — 431 c.

I[OIIOJ'IHI/ITCJILHLIC HCTOYHUKH

1. Xumus. 10 knacc. YrinyOn€nnslii ypoBeHsb : yueOHuk/ B.B. Epemun,
H.E. Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; nox pen.
B.B. Jlyauna. — M.: [IpocBemenne, 2022. — 446, [2] c.: ui.

2. Xumus. 11 knace. Yrnyonéunsiii ypoBeHsb : yueOHuk/ B.B. Epemun,
H.E. Ky3bmenko, A.A. JIpo3nos, B.B. Jlyaun; nox pea. B.B. Jlynuna. — M.
[Tpoceemenne, 2022. — 478, [2] c.: ui.

3. Xumus. Yrinyonenusiii ypoBeHnb. 10—11 knaccel: paboyas nporpamma K

muauu YMK B.B. Jlynuna: yue6no-metonuueckoe nocobue / B.B. Epemun,
A.A. [po3nos, U.B. Epemuna, 2.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.

4, Meroanueckoe nmocodue k yueounky B. B. Epemuna, H. E. Ky3bpmenko,
B.U. Tepenuna, A. A. Jlpo3nosa u jp. «Xumusi. YTiyOJIeHHBIN ypoBeHbY. 10
kiacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. . MaxonuHa,
O. 1O. CumonoBa, 2.YO. Kepumos. — M.: JIpoda, 2018. — 339 c. : n.

S. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. JIpo3nosa u ap. «Xumusi. YriayOseHHbli ypoBeHby. 11 kiacc / B. B. Epemun,
A.A. Jlpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumon. —
M.: Ipoda, 2018. — 423 c. : .

6. I'ycera, E. B. Xumus g CIIO: yueObHo-MeToauueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /J{. M. Kynukosa. — Kaszans: KHUTY, 2019. — 168 c.



— ISBN 978-5-7882-2792-4. — TekcT: >neKTpoHHbIi // JIaHb : 371eKTpOHHO-
oubsmoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — Pexum noctyna: aisi aBTOPU3. OJIb30BATENECH.

7. Yepuukona, H. FO. Xumus B J0CTyTHOM H3J10KEHUHU: yaeOHOE TocoOue s
cno / H. 0. YepnukoBa. — 2-¢ u3a., ctep. — Caunkr-IletepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIH // JlaHb:
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyma: Jijis aBTOPHU3. MOJIb30BaTENEH.

8. [Ieautpina, JI. B. Xumus: yaednoe nocooue / JI. B. [llepauripiaa, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
— TexcT: anexTponHsIi // JlaHb: sneKTpoHHO-0MOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata o6pamenus: 14.10.2022). — Pexum
JIOCTYTA: JIUISl aBTOPH3. ITOJIH30BaATEIICH.

9. bmunos, JI. H. Xumus: yueonuk mis CI1O / JI. H. biunos, U. JI.
[lepdunona, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — TexkcT: anekTpoHHbIH // JIaHb:
3JIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum goctyna: i aBTOPU3. MOJIb30BaTENEH.

10. Tabpuenss, O. C., JIpicoBa, I'. I'. Xumusi: kHUTA I MperoaBarelis: y4ueo.-
MeToJI. mocobue. — M. Akanemus, 2012. - 332 c.

11. Yepuuxona H. 0., Memepskona E. B. Pemaem 3agaun mo Xumuu
camocToaTenbHOo: yueoHoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12.  PesnmxoB B. A. COopHUK ynpaXHEHHUH U 33/1a4 110 OPTaHUIECKON XUMUH:
yaebHoe mocobue / B.A. Pesaukos — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xansuenko U. I'., JIu6anos B. B. O6mas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kamyctuna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: yueo. mis crya. npod. yueo. 3aBeaenuii / O.C.
[Mabpuensn, N.I'. OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus a1t npodeccuit U criemaibHOCTEH TEXHUYECKOTO
npodus: y4eOHUK JIJIs CTYA. yUpexaeHui cpea. npod. oopazosanus / O.C.
["a6puensn, U.I'. OctpoymoB. — 4-¢ usf., crep. — M. : 3naTenbckuii eHTp
«Axagemus», 2017. — 272 c.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%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://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://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

HNuTepHeT-pecypcesl
1. hvsh.ru — Xypuan « Xumust B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nonymnsipHbI# TPOEKT «JIEMEHThI O0IBIION HAYKn» ((PU3UKA, XUMUSI,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O JKM3HU, Hayku o 3emiie). HoBocTu Hayku,
KHHUTY, HAYYHO-TIOMYJISIPHBIE CTAThU, JICKIIUHU, SHIIUKIIOTIEIUH.

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

Caiit Hay4yHO-TIONYJIsIpHOTO *KypHana «llorenmmamy. XKypnan uzgaércs ¢ 2005 r.,
c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIONYJISIPHOTO ’KypHajia « XUMHS U KU3HbY. JKypHan uznaércs
c 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 27eKTpoHHAs! OnbIMoTeKa XUMHIeckoro nopraia «Chemnety,
COJICPKUT y4eOHBIE U HH(OPMAIIMOHHBIE MAaTepUAIIbI IJIS IIKOJIBHUKOB U
yuurtenei. B Helt MOKHO HalWTH y4eOHUKH MO 001Iel U HEOPraHUYECKON XUMHH,
OPraHUYECKON XUMHUH, MYJIbTUMEINAMATEPUATIBI, @ TAKXKE 3a1a4l XUMAYECKHUX
OJIMMITHAJ] C PEIIEHUSMU, 3aJa41 BCTYIUTEIbHBIX 3K3aMEHOB JJIs1
aOUTYpPUEHTOB.

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

Nudopmarmonnsie MaTepuaiibl 00 onumnuagax: MoCKOBCKOM TOPOICKOH,
Bcepoccuiickoii, Menaeneesckon, MexnyHnapoanou. [Ipusenensl 3anaun
TEOPETUYECKUX U DKCIIEPUMEHTAIIBHBIX TYPOB, MMOJPOOHBIC PEIICHUS, CIIUCKU U
dboTtorpaduu nodbenutene.

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

Cucrema TUCTaHIIMOHHOTO O0yUYEHHUs, HAIIpaBJIEHHAs B TIEPBYIO ouepeb Ha
MOJATOTOBKY K OJIMMITMAJaM BCEX YPOBHEW — OT LIKOJIbHBIX J10
Mexaynapoanoi. CailT coiep>KUT OrPOMHOE KOJIMYECTBO 3a/a4,
CrPYNIUPOBAHHBIX KaK M0 TeMaM, TaKk U Mo oauMnuagaM. [1o Bcem 0oCHOBHbBIM
pazzaesiaMm XUMHUHU TPUBEIEH TEOPETUUECKUIM MaTepral U pa3o0opaHbl pelIeHUsI
TUMNOBBIX 33/1a4.

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

[Toptan no HanotexHoJorusmM. OCHOBHas 11€JIb — pa3BUTUE 0OpPA30BaHUS B
00J1acTH HAHOTEXHOJIOTHI U MOATOTOBKA K UHTEPHET-0JIMMITUAIE 110
HaHOTEXHOJIOTUSIM.


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/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas nHpoOpMaIys 0 XUMHIECKUX SJIEMEHTaX U UX CBOMCTBAX
(Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CalT O CBOMCTBAX XMMHUYECKUX IEMEHTOB.
11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii cailT oHtaiiH-00pa30BaHusl, COAEP)KUT MHOTO MHTEPECHBIX
00pa30BaTENbHBIX KypCOB M BUICOJIEKIIMN JUIsl IIKOJIBHUKOB, CTYJICHTOB U
yuutene. ECTh HECKOJBKO KYpPCOB MO XHUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU
MH(OPMAIMOHHBIA HHTEPHET-pECypC (CAUT TUIATHBIN).

13.  http://www.organic-chemistry.org/
[TopTai mo opraHnyecKON XMMHUH HA aHTJIUMCKOM SI3BIKE.
14.  http://www.xumuk.ru

CaliT 0 XMMHH: KJIACCUYECKUE YUEOHUKH, CIIPABOYHUKH, SHIUKIIOTIEUH, IOMCK
OpPTraHWYECKUX U HEOPTaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHUN PEAKIUN.

15.  http://orgchemlab.com/

Caiit, mOCBAIMEHHBIN MPaKTUYECKOW paboTe B 1abopaTopuu


http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA3OBATEJILHOM JJUCHUILJIAHBI

KoHTposb 1 olieHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IPENojaBaTesieM B
MpOIECCE MPOBEICHUS MPAKTUUECKHUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,
a TaKKe BBINOJIHEHUA OOYYalOIMMUCS WHAWBUIYAIBHBIX 33JaHHUN, IPOEKTOB,
uccienoBaHuil. Pe3ynpraThl 00y4eHHs ONpeAesisioT, YTO 00yyarouecs J0JKHbI 3HaTh,
IIOHUMATh U JIEMOHCTPUPOBATH 110 3aBEPLICHUN U3YYEHUS TUCLIUIUINHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOI
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOINPHUITUN, MPEACTABISIONIA
c000i1 KOMIUIEKC y4€OHBIX MEPOIIPUSATHIA, COTJIACOBAHHBIX C PE3yIbTaTaMHU O0yUCHHUS U
chopmynupoBanubix ¢ ydetom @OI'OC COO (mpenMeTHbie pe3ysibTaThl IO
mucuumunae) u GI'OC CIIO.

Ne Mony.ts. / Pasnen Pe3yabTaT 00yueHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
| |OcHoBHO# MOxYJIb
1 [Pa3pea 1. ®opmyanpoBaTh 0a30BbIe
OcHoBbI NOHATHS U 3AaKOHbI XUMHH
CTPOeHMS
BellecTBa

1.1 |Crpoenue atromoB |CocraBnsate xumuueckue |1. Tect «CtpoeHue atToMoB OK 01
XUMHYECKHX (bopMyJibl COETMHEHUH B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUU CO CTENEHbIO |IPUPOJA XUMUUYECKON CBAZH.
pupoa OKHCIIEHUS XUMUYECKUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHYECKON HIIEMEHTOB, UCXOMS U3 XUMUYECKUX GOopMyIT
CBSI3U BAJIEHTHOCTH U JIByXaTOMHBIX COEMHEHUN

ANIEKTPOOTPHULIATENILHOCTH  |(OKCHIOB, CYJIb(UIOB,
THJIPUIOB U T.IL.).

1.2 |[lepmomuueckuit |XapakTepu3oBaTh ITpakTuko-opuentuposanusie  |OK 01
3aKOH M Ta0JMIa |XMMHYECKHUE 3JIEMEHTHl B |TEOpeTHUYECKHUE 3aJlaHHs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUH C MX XapaKTEepU3aLHI0 XUMUYECKUX

MOJIO)KEHHUEM B a5eMeHTOB: «MeTannudyeckue /
NepPUOANYECKON CCTeME  |HEeMeTaJNInYecKhe CBOMCTBA,
XUMHYECKHUX AJIEMEHTOB ANIEKTPOOTPHUIATETLHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
ITOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XUMHUYECKHX
anemenToB JI.1. Menaeneenay.




Monyas / Pa3nen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
2 |Pa3zmein 2. CocraBiaats ypaBHeHusi u |KonrposbHas padora

XuMHUYecKHe cXeMbl XUMHUYECKHX «CTpoeHue BeleCTBA H
peaKkuuu peaKuuii XMMHYeCKHe peakuun»

2.1 |Tumsr CocraBmsTh peakuuu 1. 3amaun Ha cocTaBiIeHUE OK 01
XUMUYECKUX COCIMHEHUS, Pa3JIOKEHUs, |ypaBHEHUH peakLuii:
peaxuui oOMeHa, 3aMelleHMs], — COE/IMHEHMs], 3aMeIlEeHUs,

OKHCJIUTEIILHO-
BOCCTaHOBUTEIILHBIC
pCakiuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS M [HHKA) C
y4acTHEM HEOPTaHUYECKUX
BEIIECTB

pasokeHus, 0OMeHa U peaKIui
C y4acTHeM KOMIUICKCHBIX
coeIlMHEeHU! (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA C
HCIIOIL30BaHHUEM METO1a
AJICKTPOHHOTO OajaHca;

— C y4acTheM KOMIUIEKCHBIX
coelMHEeHu! (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
QIIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
pEaKIuu COeTUHEHHSI; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJYKTA PEAKIIUU COSAMHECHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJINYE€CTBEHHBIX
XapaKTePUCTHK UCXOTHBIX
BEIIECTB U MPOYKTOB PEaKIINU;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOJYKTa PEaKInHy,
€CJIM OJTHO M3 BEIIECTB JaHO B
BHJIC PAaCTBOPA C ONPEIeIICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.




Monyas / Pa3nen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema

2.2 |OnextponuTtrueck |CoCTaBIATh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE OK 01
ast JUCCOLMAIIUS U [XUMUYECKUX PEaKIIUU MOJIEKYJIIPHBIX U HOHHBIX
WOHHBI OOMEH  |MOHHOTO OOMEHa C peaxkuil ¢ y4acTueM OKCHJIOB,

y4acTHEM HEOPraHWYEeCKUX |KUCIIOT, OCHOBAHMI U COJIEH,

BEIIECCTB MOHHBIX pEaKUui TUIPOIn3a
coJiel, yCTaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTU CPEJIBI.
2. JlaboparopHas paboTa
«Peakuuu ruiponnsza.

3 |Pa3men 3. HccnenoBarb crpoenue u |(Konrpoabhas padora
Crpoenne n cBOIiCTBA «CBOJCTBa HEOPraHMYECKUX
cBoOIicTBa HEOpPraHU4eCcKUX BellecTB |BelecTB
HEOPraHu4eCKHuX
BeIeCTB

3.1 |Knaccudukanms, |KnaccudumumpoBars 1. Tect «Homenknatypa u OK 01
HOMEHKJIATypa U |HEOpraHMYeCKHE BElIeCTBa |Ha3BaHWE HEOPTaHUYECKUX
CTpOCHHE B COOTBETCTBHUU C UX BEIIECTB UCXOJI U3 UX
HEOPraHUYECKUX |CTPOSCHUEM XUMHUYECKON (HOpMYIIbI TN
BELIECTB COCTaBJICHUE XUMUYECKOU

(bopMyITBI UCXO/S U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauM Ha pacyeT MacCOBOU
JIONU (MacChl) XUMHUYECKOTO
aIIeMeHTa (COeIMHEHNS) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KJIacCU(UKaLlU, HOMEHKJIaType
U XUMUYECKUM (popmyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3aJlanus Ha
OIpPEEIIEHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XHUMHUYECKOM
CBSI3M U TUIA KPUCTAJUINYECKON
PEIIEeTKH.

3.2 |®usuko- VYcraHnaBiuBarth 1. Tect «OcobenHocTn OK 01
XUMHYECKHE 3aBUCUMOCTH (PU3HKO- XUMHYECKHX CBOMCTB okcuaoB, |OK 02
CBOMCTBaA XUMHYSCKHX CBOHCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX TUAPOKCUIOB U
BELIECTB OT CTPOEHUS aTOMOB U coJiei.




Mopnyas / Pazaen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema

MOJIEKYJI, @ TAKXKe TUIa 2. 3agaHusi Ha COCTABJICHUE

KPUCTAJUIMYECKON PELIETKU |YPaBHEHUM XUMHUYECKUX
peaxkuii ¢ yduacTueM MpoCThIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEePHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIINUX UX CBOICTBA
U CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JJaboparopnas pabota
«CBolicTBa METAIJIOB U
HEMETAJIJIOBY.

3.3 |[IpouzBoxacTBO Ob6ocHoBbiBath 3HaueHue u |[Ipaktuko-opuentupoannsie  |OK 01
HEOPraHUYeCKUX |IPUMEHEHUE 3a71aHus 110 COCTaBJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHI C IK 2.1
3HaueHUE U OBITOBOI 1 y4acTHEM HEOPraHUYECKUX
IIPUMEHEHUE B IIPOU3BOJCTBEHHON BELIECTB, UCIIOJIb3YEMBIX I UX
OBITY U Ha JeSITebHOCTH YeNIOBEeKa UX |WACHTU(UKAIUH U
MIPOU3BOJICTBE ($U3UKO-XUMHUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJTy4YEHMUS.

4 |Pa3pnen 4. HccnenoBars ctpoenne 1 (Konrpoabhas padora
CtpoeHue u cBoiicTBa oprannvyeckux |«CTpoeHue M CBOHCTBA
cBoOIicTBa BellecTB OpPraHu4ecKuX BellecTB
OpraHn4yecKux
BeIeCTB

4.1 |Knaccudukanus, |Knaccudpunuponarsb 1. 3ananus Ha cocTaBleHHE OK 01
CTPOECHHE U OpraHMYECKHE BEUIECTBA B |HA3BAaHUI OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHUAIBHOU
OpPraHUYECKUX CTPOEHUEM WIM MEXAYHApOIHON
BEIIIECTB CUCTEMATUYECKOU

HOMEHKJIAType.

2. 3a7adusa Ha COCTaBJIEHUE
MOJIHBIX U COKpAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.




Mopnyas / Pazaen
/ Tema

PesynabTaT 00yuenus

OueHo4YHBIC MepONIPUATHS

OK

3. 3ajauM Ha omnpezeneHue
npocrenmiel GopmMyisl
OpPTraHMYECKOI MOJICKYIIbI,
UCXO[IS U3 DIIEMEHTHOTO COCTaBa
(B %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcraHaBauBaTh
3aBHCUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHMYEeCKHUX BEIIECTB OT
CTPOEHHUS MOJIEKYJ

1. 3ananus Ha cocTaBleHHE
YpPaBHEHUN XUMHUUYECKUX
peakumii ¢ yqacTuem
OpraHWYEeCKHUX BEILECTB HA
OCHOBAHUU UX COCTaBa U
CTPOECHHS.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIIHAX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX peaKLHi U
T€HETUYECKOH CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. Pacuernsble 3aga4yn Mo
YpPaBHEHUSIM PEAKIUM C
Y4aCTHEM OPTaHHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«[lonyuenue sTuneHa u
H3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02
[1K2.1

4.3

Oprannueckue
BEILIECTBA B
KU3ZHEAESITEIIbHOC
TH YeJIOBEKa.
[TpousBoacTBO U
MIPUMEHEHHE
OpTraHUYECKUX
BEILIECTB B
MPOMBILIIIEHHOCTH

O00CHOBBIBATh 3HAYEHUE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MIPOU3BOACTBEHHOMN
JIEATENNLHOCTH YEJIOBEKA HX
(OUBUKO-XUMUYECKUMU
CBOMCTBaMH

IIpakTHKO-OpHUEHTUPOBAHHbIE
3aJJaHus 110 COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTUEeM OPraHUYECKUX
BEIIECTB, UCMOJIb3YEMBIX JJI UX
UACHTUPUKAIUH B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 01
OK 02

Paspnen S.
Kunernueckue u
TePMOAHUHAMMYEC
KHe

HccaenoBars paBHOBecHE
U CKOPOCTh XMMHUYECKHUX
peakuui

KonTposbnas padora
«CKopocTh XUMHUYECKOH
peaKknnu U XHMHYeCKoe
paBHOBecHEe»




Monyas / Pa3nen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
3aKOHOMEPHOCTH
NPOTEeKaHUs
XHMHYECKHX
peakuuii

5.1 |Kunernueckue HccnenoBath BIusHUE 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHIICHTpaIuu BBIOOD: OK 02
MpOTEKaHUS pearupyromux BemectB U |— «Onpenenenue 3apucumoct  |11K2.4
XUMHYECKHUX TEMIEPATyphbl HA CKOPOCTh [CKOPOCTH PEAKIIUU OT
peakuuin XUMUYECKHUX PeaKLUn KOHIIEHTPALUH pearupyroimux

BELIECTBY;

— «OrnpesieneHne 3aBUCUMOCTH
CKOPOCTH pEaKlUy OT
TEMIEPATYPhI».

2. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (paKkTOpOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTU
XUMHYECKON pEaKIIuu.

5.2 |Tepmomunamuyec |(MccienoBarh BIHSHHE 1. 3amaun Ha pacueTs! TemnoBbix [OK 01
KHe U3MEHEeHHS KOHIEHTpauu |3 ¢exToB xumudeckux peaxmuii |OK 02
3aKOHOMEPHOCTH |BELIECTB, PEaKLUU CPEbl U |1 OIPEEIICHNE TUIIa peaKuu
MPOTEKAHUS TeMIIepaTyphl Ha cMelIeHue |(TIo TertoBoMy 3D PeKTy: 3K30-
XUMHYECKHUX XMMHUYECKOT'O PaBHOBECUSI  |U SHIOTEPMUYECKHE).
peaxkuui. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHus Ha IPUMEHEHHE
XUMHYECKHUX npunuuna Jle [larense ms
peakuuit HaXO0X/ICHUS HaIlpaBJICHUS

CMEIIIEHNS PaBHOBECHSI
XUMHYECKON PEaKIIMH U aHAJIN3
(GakTOpOB, BIMSIOMINX Ha
CMEIIeHNE XUMHYECKOTO
paBHOBECHSL.
3. JJaboparopHas pabota
«V3yueHne BIUSHUS PA3IUUHBIX
(akTOpOB Ha CMeEIIEHUE
XUMHUYECKOT'O PAaBHOBECHSI.

6 |Pa3mex 6. HccnenoBars nucnepcuslie [ Konrpoabhuas padora no teme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie CUCTEMbI»

CUCTEMBbI




Mopnyas / Pazaen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
6.1 [ducnepcHbie Paznuuarh uCTUHHBIE 1. 3agauu Ha MPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOpPOB. OK 02
(bakTopbI X pacTBOpPHI U 2. [IpakTUKO-OpHEHTUPOBAHHBIE
YCTONYMBOCTH rpy0oauciepCHbIe CUCTEMBI |pacyeTHBIC 3a/1aHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
JKCIIEpUMEHTA UCIIOJIb3YeMbI€ B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIESITEIBHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusnko- JlaGoparopHas pabota (Ha OK 01
CBOMCTB XUMHUYECKHUE CBOMCTBA BEIOOD):
JMCTIEPCHBIX pa3JINYHBIX BUI0B — IIpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3pmen 7. HccaenoBarsb cBoiicTBa
KauecTBeHHbIE |OpraHUYeCKUX U
peakuuu HEOpPraHU4eCcKUX BellecTB
o0Hapy:KeHUs € UCN0JIb30BaAHUEM
OPraHNYecKuX U |KaYeCTBEHHbIX peaKkIuii
HEOPraHu4ecKux
BellecTB
7.1 |OGHapyxeHue Uccnenosarhb 1. JTabopaTopHnast pabota (Ha OK 01
HEOPraHWYECKNX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJIUTUYECKHE peaKkLuu
AHHOHOB kaTuoHOB [-VI rpym;
— AHanuTHYeCKHE peakluu
aHMOHOB.
2. IlpakTuyeckue 3aaHus Ha
COCTaBJIEHUE YpaBHEHUII
peaxuuii oOHapyKEHUS
kaTnoHoB [-VI rpynm n
aHMOHOB, B T.Y. B MOJIEKYJISIPHOU
Y MOHHOH opmax.
7.2 |OOHapyxeHUE Uccnenosath 1. JTabopaTopHnast pabota (Ha OK 01
OpraHU4YeCKHUX Ka4eCTBEHHbBIE PEAKIIHH BBIOOD):
BELIECTB OpraHMYecKUX coeluHeHui |— KauecTBeHHBIE peakluu Ha
OTJENBHBIX OTJENIbHBIX KJIACCOB OTJIeNIbHBIE KIIaCChI
KJIACCOB C OpraHMYECKUX BEIIECTB;
HCII0JIb30BAHUEM — KauecTBeHHbIi aHaN3
Ka4yeCTBEHHBIX OpraHUYECKUX COCTUHEHHH 1Mo
peakuuit (bYHKIIMOHATBHBIM TPYTITIAM.

2. [TpakTryeckue 3aJaHus Ha
COCTaBJICHHE KaU€CTBEHHBIX
peaxiuii oOOHapyKEHHUS




Mopnyas / Pazaen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
OPraHUYEeCKUX COCIUHEHUM.
Il |IIpukaagHoii MoayIb
8 |Pa3men 8. OuenuBath nocjaeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOM U Oyayuei npogeccuoHAIbLHOU
NPOM3BOJACTBEHH [NIPOU3BOJACTBEHHOM AesiTeJIbHOCTH)
0ii 1eATeJIbHOCTH |1eSITeJIbHOCTH YeJI0BeKa ¢
YeJI0BeKa MO3UIHUI IKOJTOTHYeCKOI
0e30MacCHOCTH
Xumus B ObITy B |OLIEHUBATh TOCIIEICTBUS Keiic (c yuerom Oyaymieit OK 01
MTPOM3BOJICTBEHHO |OBITOBOM 1 npo¢eCCHOHAIBHON OK 02
W eATeIbHOCTH  |IIPOU3BOJICTBEHHOM JIeATETLHOCTH ) OK 04
YyeJoBeKa JIeATEIbHOCTH YesloBeKa ¢ |Bo3MokHbBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. ITorennenue kuMara u
0e30MmacHOCTH BBICBOOOK/ICHUE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. bByayuue marepuaisl Jist
aBva-, MalllMHO- U
npruOOPOCTPOCHHUSL.
3. HoBble maTepuaiibl A
COJTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB.

9.2 (Pa3nen 9.2. HNuTepnperupoBaTh Y4yeoHo-ncCIe10BATEIHCKHT
HccaenoBanue u | XMMHU4YeCKHe MPOLECCHI M (MPOEKT (€ y4eToM Oyayuiei
XUMHYECKH siBJIeHUs B TexHochepe npodgeccHOHATbHOM
aHaJIu3 00beKTOB NAesiTeJIbHOCTH)

TexHoC(epbl
9.2.1 |MnauBuayanbHbIi | BeimomHaTs moaHbi 1k |OeHKa MpaBUIbHOCTH OK 01
MIPOEKT AKCIIEPUMEHTAIBHOTO MMOCTAaHOBKH LI€TH, 33]1a4, [K2.1
UCCJIEIOBAHMS C TUIIOTE3bI IPOEKTOB. I1K2.4

COOJTIO/IEHHEM TIPaBUIT
6e301acHOro oopalieHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
0o0opyoBaHEM

2. TunoBble pacueTsl MO
TEMAaTHUKE IKCIIEPUMEHTA.

3. 3aa4yyu Ha BEIYUCIICHHUE
CpEHETO 3HAYEHUS
AKCTIEPUMEHTAJIbHBIX JTAHHBIX,
MOTPEITHOCTH.

4. IlpeacraBieHue pe3yIbTaTOB
MPOEKTa B MyOTHYHOM
BBICTYIJIEHUH C MTOATOTOBKOM
MPE3ECHTALIUH.




Mopnyas / Pazaen
/ Tema

PesynabTaT 00yuenus

OueHo4yHbIC MEpONIPUATHS

OK

9.2.2

XHUMHYECKHUH
aHaJm3 mpood
TEXHUYECKOM
BOJIBI

HccaenoBaTh XUMHUECKUN
COCTaB P00 TEXHUYECKOM
BOJIBI

1. 3anaun Ha onpezeneHue
METaJUIOB, HEOPTaHUYECKHUX
aHMOHOB M OPraHUYECKHUX
BEIIECTB B TEXHUYECKOH BOJIE
pPa3HOro Ha3HAUEHUSI.

2. ITpakTUKO-OpUEHTUPOBAHHbBIEC
TEOPETHYECKHUE 3aJaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIPXCHUS KOHIICHTPAIWHA 1
IepecyeT KOHLEHTpaLUH (C
MCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHYECKUH
COCTaB TEXHUUYECKOM BOJIBI, TUIT
BOJIbI U CIIOCOOBI €€
IIPUMEHEHUD (C
HCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JJTaboparopnas pabota (Ha
BBIOOD):

— Onpenenenue XJIOpUIOB
METOJIOM TUTPOBAHUS B
TEXHUYECKOM BOJIE;

— OrnpezienieHne )XeCTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHUS.

OK 01
OK 02
OK 07
I1K2.1
I1K2.4

9.2.3

XUMHUYECKUN
KOHTPOJIb
Ka4yecTBa BO3yXa

Uccnenosars conepxkanue
YTJIEKHUCIIOTO Ta3a B BO3/IyXe

1. Tect no Teme «XUMHYECKHI
cocTaB aTMOC(HEpHOTo BO3TyXa
1 BO3/lyXa pabouei 30HbI.

2. [IpakTUKO-OpHUEHTUPOBAHHBIE
3aJ]laHUsl HA XUMUYECKHUI aHaIn3
cocTaBa BO3yXa.

3. JJaboparopHas pabota
«Onpenenenue coaepKaHust
YTJIEKHUCIIOTO Ta3a B BO3IyXe
MTOMEMICHUS IKCITPECC-
METOJ0M).

OK 01
OK 02
OK 07




Mopnyas / Pazaen

Ne PesynabTaT 00yuenus OueHo4yHbIC MEpONIPUATHS OK
/ Tema
9.2.4 | Xumundeckuii HccnenoBath mpoOs 1. [Ipaktuko-opuentupoBanusie (OK 01
aHaJm3 mpood MAaTEepUAJIOB CTPOUTEIIBHO- |3aJaHHS IO XUMUYECKOMY OK 02
MaTepuajioB pecTaBpalmOHHON aHaIM3y MPOoO MaTepHUaJIOB OK 07
CTPOUTENILHO- NESATENIbHOCTH U JM3aiiHa  |CTPOUTEIHbHO-PECTaBPAIlHOHHOM
pecTaBpalluOHHON JeSITEIbHOCTH U TU3aiHa.
NESATETbHOCTH H 2. JJaboparopnas pabota (Ha
nn3aiina BEIOOD):
— N3roroBnenue kpacok
(Mo60p MUTMEHTOB U
CBSI3BIBAIOIIIUX BEIICCTB);
— UccaenoBanue cBONCTB
BSDKYILMX BEIIECTB Ha MPUMEpPE
THIICA.
9.2.5|UccnenoBanue HccinenoBath XUMHUYECKUH | Y4eOHO-UCCIIEA0BATEIHCKHI OK 01
00BEKTOB cocTaB 00BEKTOB MPOEKT B o0nacTu OK 02
TexXHOC(hepHI TexHoc(hepsl HA pUMEPe  [HCCIIeI0BaHusl O0BEKTOB OK 04
TEXHUYECKON BOJBI U TeXHOC(hEpHI. OK 07

MAaTE€pHAIOB CTPOUTEIIBHO-
pecTaBpalOHHOM
NEITEILHOCTH U JU3aiHa

Bo3MokHBIE TEMBI TIPOCKTOB:

1. KonTponb kauecTBa
TEXHUYECKOH BOJIBI Pa3HBIX
BHIOB B COOTBETCTBHU C
Mmetrogukamu o I'OCT.

2. Co3nanue aeKopaTUBHON
MITYKaTypKH.

3. [IurMeHTHI B U3JCIUAX U3
CTEKJIA.

4. UccnenoBanue
pa3pylIaIIEro AeHCTBUS BOIbI
Ha CTPOMTEIHLHBIC MATEPHUAIBI.
5. OneHka cocTOsIHUS BO3/1yXa
paboueii 30HBI crieluaIncTa
(TexHomora, CTpOUTENS | T.1I., C
y4eToM 00JIacTH
po¢eCCHOHATBHON
JIeTeTLHOCTH) B COOTBETCTBHH
C HOPMaTHBHBIMU
JIOKYMEHTaMHU.




Monyas / Pa3nen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
10 |(MumuBuayansHbli | [logroroska npesentammu  |[IpoBepka mpaBUIBLHOCTH OK1
IIPOEKT IIPOEKTA I10 TEMaM IIOCTAaHOBKH LIeJIEN U 3a]a4 [1K2.1
CHEIMAIIbHOCTH, MPOEKTA. [1IK2.4

KoMMyHUKaTHBHBIE HABBIKH
OOIEHHS: TIPE/ICTABIICHUE U
3aIIMTa UCCIIE0BATEIbCKON
paboTsl B hopme
Ipe3eHTaluy 1 JOKJIaa.

Pemenne skcriepuMeHTaIbHBIX
3a7a4 B 1ab0OpaToOpUu.
dopmynHpoBKa BHIBOJIOB.
[Ty6Gim4yHOE BBICTYIUICHHE.
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