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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO mno cnemumansHoctd  10.02.05 OGecnedyenne MHPOPMAITMOHHON O€30MMaCHOCTH
aBTOMATU3UPOBAHHBIX CUCTEM.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHMS Y4eOHOH I CUMIIJIMHBI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUIC JOHKEH T0CTHYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHMHbLE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3WUILMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickonn denepannn, HCTOPUIECKUX U
HAllMOHAIBHO-KYJIBTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX LEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIIMOHHOTO MUPOBO33PEHMS, NMPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE TUIAHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHUYECKON HayKd; XUMHUYECKH TIpPaMOTHOE TMOBEJCHHE B MNPOodeCcCHOHATBHON
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHON TpodecCHOHaTbHON JEATENBPHOCTY W OOBEKTHMBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICHHS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOIO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOECHHBIE OOYYAlOLIUMHUCA MEXKIIPEAMETHbIC TOHATHS M YHUBEpCAJIbHBIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMK yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu paboTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYyaJbHOM 00pa3zoBaTENIbHOM
TPAeKTOPHH;

- OBJIAJICHUE HaBbIKAMU y4eOHO-HCCIIEIOBATENBCKOM, TPOSKTHOM U COIUATBLHOM
JEATEIbHOCTH;



- HUCHOJB30BAaHWE pA3IUYHBIX BHUJOB T[O3HABATEIBHOW JAEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONepanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHPOBaHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, ITOMCKA aHAJIOrOB, (JOPMYJIUPOBAHUS BBIBOJOB) IS
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOI'O SKCIEpUMEHTa) JJIsi M3Yy4YeHHUs pa3iMyYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3IUYHBIX HCTOYHUKOB [JIsl TIOJYYEHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATHHOM €IHMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U [M03HABAEMOCTH SIBJICHUI MPUPOJBI; O MECTE U 3HAUEHUU XUMHH B CH-
CTEME E€CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYMBOTO PA3BUTHUS UEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUU MEIUIMHBI, CO3JAaHMM HOBBIX MaTEpUAJIOB, HOBBIX HMCTOYHUKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIAJICHUE CUCTEMOW XMMHUYECKMX 3HAHWMM, KOTOpas BKIIIOYAET: OCHOBOIIOJA-
TaroIINe TOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TIeoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEaAKLMil (TOMO- U TeTepOTreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AIEKTPOJIN3, KPEKUHT, pU(POPMHHT); TEOPUU U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BElIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XUMHUYECKHX PEAKIHUi, TEPMOIMHAMHUECKUX M KHHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMsI, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(akTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJYyYEeHUH U OE30MacHOM WHC-
M0JIb30BaHNHU BOKHEHININX HEOPTAHUYECKUX M OPTAHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAaHHOCTH YMEHUH BBISIBIISITh XapaKTepHBIC MTPU3HAKN U B3aUMOCBS3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX W OPraHMYECKHX BEIECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTepHalib-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SIBJIEHUH, UMEIOIIMX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€AUHEHU MEXKIYHApOJHOTO COK3a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpPTraHUYECKUX COCIMHEHUN; UCTIOJIb30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTABIICHUS
bopMya HEOPraHWYECKHUX BEIIECTB, MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABIIATh YpaBHEHUS
XUMUAYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3TUX
pEaKInii; peakiuii HOHHOTO OOMEHA MyTeM COCTABJICHHSI WX TOJHBIX U COKPAIICHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEUIIME CBOMCTBA BEUIECTB, NPUHAMLICKAINIUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
aMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHUS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOpPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MPUMEPAX Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOW CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'O BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alliid pa3InyHbIX Me-
XaHU3MOB IIPOTEKAHUS PEAKIUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX JJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIONIB3YSI TIOHATHSI «S», «P», «d-dJEKTPOHHBIC» OPOUTAIIU, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pasye-
MBIX MU COECUHEHUH IO NMEPUOIaM U TPYMIaM;

- BJIAJICHUE CUCTEMOM 3HAHUW O METOJAaX HAYyYHOTO IO3HAHMS SBJICHUU NPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS TPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hOpMUPOBAHHOCTH YMEHUH MPOBOANTH PACUETHI 110 XUMHUUECKUM (POopMysiam
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00bE€Ma Ta30B, KOJIMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: pacueThl IO HAXOXKIACHUIO XUMUYECKON (DOpPMYJITBI BEIECTBA; pac-
YeThl MacChl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIUHU, €CIH OJIHO U3 HC-
XOIHBIX BELIECTB JAaHO B BHUJIE PACTBOPA C ONPEACICHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUU; PACUEThl TEIUIOBOTO A deKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ MepepadOTKOM BEIIeCTB; HUCIOIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTJIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEHIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abopaTopHBIM 000pyaoBaHUEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4yHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTH BO3JICUCTBHS HA YKUBBIC
OpPraHU3Mbl OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TTOKA3aTelIsl MPENCIbHON AOMY-
CTUMOM KOHIEHTpAILUM, U MOACHATh Ha MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
Oo6s3atrenpHas yueOHas Harpy3ka odydaromierocs /8 4acoB
AyautopHasi yueOHas Harpy3ka oOydarorierocs /8 4acos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii paboTbl O0bem yacoB

Ob6s3arenpHas yueOHasi Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78

B TOM YHCIIE:

JIEKLMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71a00paTOPHBIE 3aHATHS 10
IIpomeskyTounas arrecrtauus: 1uddepeHIMPOBAHHDBIN 3a4eT




2.2 TemaTuyeckuii miiaH u coaepxkanue yueonoi gucuumiaudabl Q.07 «Xumus»

HaumenoBanme pa3- | CoaepskaHue y4eOHOro MaTepuaJa, 1adopaTopHble M NPAKTHYECKHE 3aHATHSA, O0bem Yposenn Konmbt
J1eJI0OB M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOI pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIEMEHT
JIAHOM MPOrpamMMsbI
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
HpeIMETHBIC KOMITCTEHIINH B CO-
Pa3pnen 1. OcHOBBI CTPOEHHS BelecTBa 6 otBerctBun ¢ ®I'OC cpenunero
o0rm1ero oopa3zoBaHwsl, yTBEP-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 ’KIICHHOTO MPUKa30M MUHHCTEP-
CtpoeHue aToM0OB cTBa 06pasoBanust U Hayku P ot
XUMHYECKHX e~ CoBpeMeHHast MOJieTb CTpoeHHsT aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB M IPHPOJA MUYECKHIl 3NIeMeHT. DeKTpoHHas KoHdurypauus aroma. Kiaccudukanus
XHMHYecKoii cBsizu | XAMUUECKHX JJIEMEHTOB (s-, P-, d-amemeHTsI). BanenTnsie anektponsl. Ba- 1
JICHTHOCTb. JJIEKTPOHHAs IPUPOJA XUMHUYECKOM CBSA3U. DJIEKTPOOTpHULIA-
TEIBbHOCTh. BuAbl XUMHUECKOW CBS3U (KOBAJICHTHAs, UOHHAs, METaJUTNYe-
CKasi, BOJIOPOHAsI) U CLIOCOOBI ee 00pazoBaHus
IIpakTuyeckoe 3ansaTue Ne 1 Pemienne 3aganuii Ha UCMIOJIb30BAHUE XUMUYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIATYpe MEXIYHAPOIHO-
ro COK3a TEOPETUYECKOW M NPHUKIAJHONW XMMHUHU U TPUBHUAIBHBIX HAa3BaHWUM
JUTSI COCTABJICHHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB,
Cyab(GUIO0B, TUAPUIOB U T.I.) U APYrUX HEOPTaHUYECKUX COCAMHEHHN OT- 5 5
JIEIIbHBIX KIJIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBJICHHUE CBSI3UM MEXKIY CTPOCHUEM aTOMOB
XMMHYECKHUX HJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHUYE-
CKHMX DJIEMEHTOB U MX COCIMHEHUI B COOTBETCTBUM € MoJiokeHuem [leproau-
YECKON CUCTEMBI.
Tema 1.2. Copaepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux 3emeHToB .M. MenneneeBa. Ouszu-
yeckui cMmbica [lepuoandeckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHO-
CTH W3MCHEHHUS CBOWMCTB XMMHYECKUX DJIEMEHTOB, 00pa3yeMbIX WUMH IPO-
CTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHUEM XHMHYECKOI'O
anemeHnTa B [lepuoandeckoil cucreme. MUpOBO33pEeHYECKOE U HAYYHOE 3Ha-
yenue [lepuonuueckoro 3akona JI.1. Menneneesa. [Ipornossr JI.1. Menne-
neeBa. OTKpBITHE HOBBIX XUMHUYECKHMX 3JEMEHTOB. PellleHune mnpakTUKO-
OPUEHTUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM Ha XapaKTEPHU3ALHUI0 XUMHYE-
CKHX 3JIEMEHTOB «MeTalTn4ecKre/HeMEeTaNIMYECKUEe CBOMCTBA, JIEKTPOOT-
PHULIATEILHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOCHUEM M TIOJIOKEHUEM B TIEPUOUYECKON CUCTEME XUMHUECKUX IJIEMEH-
toB JI.1. MenneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius v TUIIBI XUMAYECKUX PEAKIUi C y4aCTHEM HEOPraHUYEeCKUX
BemecTB. CocTaBlieHHe ypaBHEHUN peakluii COCIMHEHUs, PA3I0XKEeHUS, 3a-
MelIeHus, 0OMeHa, B T.4. peakluii TOPeHHUsI, OKUCICHUSI-BOCCTAHOBICHUSI.
ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTCHCHB OKHUCJIICHUA. OKI/ICJ'II/ITGJ'II)
u BoccraHoBHTeNnb. (CoOCTaBJIeHHE W YpaBHUBaHHE OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOro Oananca. OKuUCITH-
TETbHO-BOCCTAHOBUTENbHBIE PEAKIIMN B MPUPOJIE, TPOU3BOJICTBEHHBIX MPO-
1eccax v )KU3HEACITeITbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3anaTue Ne2 KonumdecTBeHHbIE OTHOIIEHHUS B Xumuu. Oc-
HOBHBIE KOJIMYECTBECHHBIE 3aKOHBI B XUMHUU U PACUYETHI I10 YPaBHEHUAM XHU-
MUYECKHX peakuuid. Monb Kak eIMHMIIA KOJUYecTBa BemecTsa. MossipHas
Macca. 3aKOHbI COXpPaHEHUSI MacChl U SHEPTUU. 3aKoH ABoraapo. MosspHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTh ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKHX PpeaKIil ¢ HCIOJIb30BaHMEM MacChl, oObeMa (HOpMaJbHbIE
YCIIOBHS) Ta30B, KOJIMUYECTBA BEIIECTBA

IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COAEP:KaHUeE (CoAepKaHUe MPUKJIATHOTO MOIYJIS)

Tema 2.2. DuekTpo-

Conep:kanue y4eOHOTro MaTepHuaa
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JUTHYECKAS JUCCO-
AN ¥ HOHHBIN
o0MeH

Teopus snekrponuTrueckoi nucconuanuu. MoHbL. DIEKTPOIUTHI, HEIEK-
TpoauThl. Peakuuu nonHoro oomena. CocraBiieHue peakuii HOHHOTO oOMe-
Ha NYTEM COCTaBJICHUS MX IOJHBIX M COKPAILICHHBIX HOHHBIX YPAaBHEHUU.
KucioTHO-0CHOBHBIE peakiuu. 3aJaHns Ha COCTaBICHUE HOHHBIX PEAKLIUN.

KonTtpoabnas padora Ne 1 CtpoeHue BemecTBa U XUMUYECKUE PEAKIINH

JlabopaTopHoe 3ansiTue Ne 1

JlabGopaTopHas paboTa « TUIIBI XUMUYECKHX PEaKIIHA.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00Pa3yIOLIMXCS
BEIIECTB) U MPU3HAKOB XUMHUECKUX peakuuii. [I[poBeneHne peakuuii HOHHOTO
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABIICHUE
MOHHBIX peakuuit

Pazpgea 3.

CTpoeHue U CBOHCTBA HEOPraHUYECKUX BelleCTB

16

Tema 3.1. Knaccudu-
Kallysi, HOMEHKJIaTypa
U CTPOCHHE Heopra-
HUYECKUX BEIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

[Tpeamer Heopranmveckoil xumuu. Kiaccuduxanus HeopraHudeckux Be-
miectB. [Ipocteie u cnoxxHble BemecTBa. OCHOBHBIE KJIACChl CIOXHBIX Be-
niecTB (OKCHbI, THIAPOKCHUIBI, KUCIOTHI, Coin). B3anmocBA3p Heopranuye-
CKHUX BellecTB. ArperatHble COCTOSIHMSI BeulecTBa. Kpucraminyeckue u
amopQHble BemecTBa. TUITBI KPUCTANIMYECKUX PEHIETOK (aTOMHAs, MOJIEKY-
JSIpHAas, UOHHAs, MeTaJUIMuecKas). 3aBUCUMOCTh (PU3UYECKHX CBOWCTB Be-
IIECTBA OT THIA KPUCTAIIIMYECKON PEUIETKH. 3aBUCUMOCTh XUMUYECKOU aK-
TUBHOCTH BEILECTB OT BHU/JAa XUMHUYECKON CBA3M M THUIA KPUCTALINYECKON
pewetku. [IpyunHBI MHOrOOOpa3us BEIIeCTB

JIMyHOCTHBIE, METaNPEAMETHEIE U
MpeaMeTHbIE KOMIETEHIINU B CO-
otBeTcTBUH ¢ I'OC cpemnero
o0rero o6pa3zoBaHwsl, yTBEP-
XKJIEHHOTO MPHKa30M MuHHCTED-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

Homenknarypa HeopraHM4ecKMX BELIECTB: Ha3BaHWE BELIECTBA HCXOMAS W3
UX XUMHUYECKOH (OPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOAS
13 Ha3BaHus BemiecTBa nmo MexayHapoaHou (MIOITAK) wnu TpuBmanbpHOM
HOMEHKJaType. Penienne mpakTH4ecKux 3aJaHuil 1Mo KJIaCCH(HKAIUU, HO-
MEHKJIaType U XUMHUYECKUM (opMysiaM HEOPraHMYECKHX BEIIECTB pa3iiny-
HBIX KJIacCOB (YyrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUak, raiieHas HU3BECTb,
HeraimeHasi U3BeCTb, MUThEBAs COJa U JPYIHX): HA3bIBaTh M COCTaBJIATh
(opMyIIbI XUMHUYECKUX BEIIECTB, ONPEACIATh PHUHAICHKHOCTD K KJIaccCy.
HcTounuku xumuueckod uHGopManuu (CpeacTB MaccoBoil HMHMOpMaIuH,
cetb UnaTepHeT M apyrue). [louck nadopmanuy mo Ha3BaHUSM, UICHTUDU-
KaTopaM, CTPYKTYpPHBIM (popmysam

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413

Tema 3.2. Odusuko-
XUMHYECKHE CBOM-
CTBa HEOPTAaHUYICCKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamiel. O6mme pusnueckue U XMMUYECKHE CBOMcTBa MeTawioB. Crioco-
Obl MostyyeHusl. 3HaUeHUEe METaJUIOB U HEMETAJIOB B IIPUPOAE U KU3HEes-
TEJILHOCTH YeJIOBEKAa W OpraHu3MoB. Kopposusi METayuioB: BUIBI KOPPO3HH,
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOuue pusnyeckne ¥ XMMHUYECKHUE CBOMCTBA HEMETAILIOB. TH-
nuuHble cBoiicTBa HemetamuioB [V— VII rpynn. Knaccudukamnus 1 HoMeHK1a-
Typa coeIuHeHUIl HeMeTauioB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPU-
pone

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEHIECTB (OKCHU-
JIOB, THUJIPOKCHUOB, KHCJIOT, COJIEW W Jp.). 3aKOHOMEPHOCTH B W3MCHEHHH
CBOMCTB MPOCTBIX BELIECTB, BOAOPOJHBIX COCIMHEHHM, BBICIIUX OKCHUIOB U
TUAPOKCUIOB

12




IIpakTnyeckue 3ansaTust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX PEaK-
LU ¢ y4acTHEeM IPOCThIX U CIOKHBIX HEOPraHUYECKUX BELIECTB: METAJJIOB
¥ HEMETAJUIOB; OKCHIOB METAIJIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB,;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX THAPOKCUIOB; HEOpra-

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-

. . 2 -
HUYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA. KNICHHOrO Npukasom Munncrep
. N cTBa 00pa3oBaHus U HayKu PD ot
Pemienue nmpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOM- 17.05.2012 No 413
CTBa, COCTaB, MOJYYCHHE M OE30MaCHOE MCIOJIB30BaHNE BAKHEHIINX HEOP- S B
FaHUYECKHX BEILECTB B OBITY U MPAKTUYECKOM JESATEIbHOCTH YelOBeKa
Tema 3.3. nentu- Copepxxanue yuyeOHOro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «/neHTHduKanus HeOpraHMYECKUX BelecTB». Pe-
HICHUE SKCIIEPUMEHTAIBHBIX 33]]ad 110 XUMHUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJJIOB, 10 PAaclO3HABAaHUIO U IOJIyYEHHIO COECJUHEHUN METaJlIOB U 9
HemeTaiuioB. VneHTnukanus HeopraHMueCKUX BEIIECTB C UCTIOIb30BAHUEM
uX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKLUH.
KagecTBeHnsle peaknuu Ha cynbhar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA Ka-
THOH aMMOHHMS.
Kountpoabnas padora Ne 2 CBoiicTBa HEOPraHUYECKHUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 28
Tema 4.1. Knaccugu- | Coaep:xanue yuedHOro MaTepuaa 4
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Kalusi, CTpPOEHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer opranu-
YeCKOW XuMuHu. MecTo 1 3HaYeHUE OPraHn4eCKO XUMHH B CUCTEME eCTe-
CTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHHUE KaK NOPSAJOK COCAMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO MX BaJIeHTHOCTU. OCHOBHBIE MIOJIOKEHUS TEOPUN XUMHUYECKOIO CTPO-
€HUs opraHuyeckux coequuenuii A.M. bytiepoBa. YriepoaHblii CKeJIeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpoeHusi Mosekyn. M3omepus u usomepsl. [loHATHE O (PYHKUIMOHAIBHOM
rpynne. Paaukan. IIpuHnune! kiaccupuKauy OpraHudecKuX COEIUHEHHA.
MexyHaponHass HOMEHKJIATypa M HPHUHIMIBI HOMEHKJIATYPHl OpraHuye-
ckux coequHeHui. [lonsaTue 00 a3oTcoaepKalMuX COETMHEHUIX, OnoIornye-
CKU aKTHBHBIX BellecTBax (yrieBojax, Kupax, OeiaKax u Jp.), BBICOKOMOJIe-
KYJIIPHBIX COETUHEHUSX (MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHMYE€CKUX COEIMHEHUM
OTJIENbHBIX KJIACCOB (HACBILLIEHHbIE, HEHACBIIIEHHbIE U apOMAaTHUYECKHUE yT-
JIEBOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, aJbJAECTUAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u ap.) CocraBiieHHEe MOJHBIX U COKPALLEHHBIX CTPYKTYPHBIX (hOpMyIs opra-
HUYECKHUX BELIECTB OTAEIBHBIX KJIACCOB, UCIIONb3Yysl UX Ha3BaHUS IO CUCTE-
MaTHUYECKON M TPUBHUAJIBHOW HOMEHKJIATYype (3TWUJIEH, alleTWJIEH, TJIMLEPHH,
¢benomn, popmanbaeru, yKCycHast KHUCIO0Ta, MMLIKH). PacdeTsl mpocTeiei
(bopMyJibl OpraHu4eCcKO MOJIEKYJIbI, UCXO0/1A U3 3JIEMEHTHOT0 cocTaBa (B %)

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMH OTIENIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCCU(pUKALKUU U HOMEHKJIATypbl BHYTPHU KJlacca;
TOMOJIOTHUECKUH psii v ob1mas Gopmyia; usomepus; GU3NIecKue CBOMCTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— MpenebHbIe YIIIEBOAOPOAbl (aIKaHbl M IMKJIOaiKaHbl). ['opeHune merana
KaK OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIACHUE B MPUPOJE U IIPUMEHE-
HUE AJIKAHOB;

— HemnpezenbHble (ANIKEHbI, AIKUHBI U aJKaJHUeHbl) U apOMaTHYECKHE YTIeBO-
nopoasl. ['opeHue aneTuineHa Kak KICTOYHUK BBICOKOTEMIIEPATypHOTIO IIaMe-
HU JUIsl CBApPKU U PE3KU METAJIIOB

JIMyHOCTHBIE, METaPEAMETHbIE U
peIMEeTHbIE KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o011ero oopa3zoBaHusl, yTBEp-
JKIAEHHOTO IpUKa3oM MuHuUcTep-
cTBa oOpa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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— KHUCIJIOPOJICOJepIKALINE COCTUHEHHUs (CITUPTHI U (PEHOIBI, KApOOHOBBIE KHC-
JOTHl ¥ 3QUPHI, aTBICTUABI U KETOHBI, JKUPBI, yrieBojsl). llpakTuueckoe
MPUMEHEHHE 3TUICHTIIUKOIS, TulepuHa, ¢enona. [Ipumenenne Gpopmanbie-
THJa, aleTaabAerua, yKCyCHONH KUCIOTHI. MblIa Kak COJIM BBICIINX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIIa

— a30Tco/epKAIUE COEIMHEHUS (AMUHBI U aMUHOKHCIIOTHI, Oeniku). Bricoko-
MOJICKYJISIPHBIC COCAMHCHHS (CHHTCTHUYECKHE W OHMOJIOTHYeCKH-aKTHBHBIC).
Mounomep, noaumep, CTpykTypHoe 3BeHo. [lonumepusanus 3TujaeHa Kak oc-
HOBHO€ HaIIPaBJIEHUE €0 HCIIO0Ib30BaHUS.

I'enetnueckas CBS3b MEKAY KJIaCCaMH OPTaHUYECKUX COeIMHEHUIN

IIpakTuyeckoe 3ansitue Ne 6 CBolicTBa OpPraHUYECKHX COEIMHEHHH OT-
JEJIbHBIX KJIACCOB (TpHBMAJIbHAS M MEXAYHapOAHAs HOMEHKJIATypa, XUMHU-
YecKHe CBOWCTBA, CIOCOOBI MONYYEHHUS): MpelebHble (aJKaHbl U ITUKIIO-
aJIKaHbl), HENIpeeIbHbIE (AJIKEHBI, AJIKMHBI U IKaJUEHbI) U apOMaTHYECKUe
YIIEBOIOPOABI, CIIUPTHL U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U APUPHI, albie-
TU/Ibl U KETOHBI, AMUHBI U @MUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COE/IMHE-
HUs. 3aJaHUs HA COCTaBJIEHUE YPAaBHEHUIM XUMHUUECKUX PEAKIIMN C y4acTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBA U CTPOCHUS

IIpakTnueckoe 3ansaTue Ne 7 CocraBieHue cxeM peakuuil (B TOM 4YucIie 1o
MPEJIOKEHHBIM 1I€TI0YKaM MPEBPAIICHU), XapaKTePU3YIOIIUX XUMHUYECKHE
CBOWCTBA OPraHUYECKUX COEJMHEHUHN OTJENBHBIX KJIACCOB, CIOCOOBI MX IO-
JIy4€HHsI U HA3BAaHWE OPraHUYECKUX COCAVNHEHUN IO TPUBHAIBHON WM MEX-
JYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemrenne npakTUKO-OpHEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN Ha CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTIENBbHBIX KIACCOB

JlaGopatopHoe 3ansitue Ne 3 JlaGoparopnas pabota «IIpeBpaimenust opra-
HUYECKUX BEIIECTB MpU HarpeBaHumW». llomyueHue 3THIIEHA U U3y4EHUE €ro
CBOMCTB. MoaenupoBaHie MOJIEKYJI U XUMHUUYECKUX MPEBPALLEHUIN HA IpUMe-
pe dTaHa, 3TUJIEHA, alleTUIeHa U Jp.

Tema 4.3.

Conep:kanue y4eOHOTr0o MaTepuaJia

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIICTEHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeIbHOCTHU YeJIo-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u Onojoruyeckasl poib yrie-
BOJOB. OKHUCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU KMBBIX OpPraHU3MOB.
OO6usiacTu IpUMEHEHUsI aMUHOKUCIOT. [IpeBpaiieHus OeiaKoB MUIIM B Opra-
Hu3Me. buonornyeckue ¢pynkiun OenkoB. bruonornueckue GpyHKIUU KHUPOB.
Posib oprannveckoil XuMHUK B PELICHUH MPOOIIEM MHUILEBOM O€30MacCHOCTH

Ponb oprannueckoit XMMuu B pelIeHUH MpoOiIeM SHEepreTuueckon Oesomac-
HOCTH, B PA3BUTUH MEIUIIMHBI, CO3JaHIUH HOBBIX MAaT€pPUaAIOB, HOBBIX UCTOY-
HUKOB SHEpruu (albTepHATUBHBIC UCTOUYHUKU 3HEeprun). OnacHoCTh BO3JEH-
CTBUSI Ha >KMBBIC OPraHU3Mbl OPTraHUYECKHUX BEIECTB OTIECIBHBIX KJIACCOB
(yrneBomoposl, COUPTHI, (PEHONBI, XJIOPOPTraHUYECKUE MPOU3BOAHbBIC, Allb-
JIeTUIbI U AP.), CMBICI TIOKA3aTesIs MPEACIbHO JOMYCTUMON KOHIICHTPALUU

JlabopaTopnoe 3ansaTue Ne 4 JlaGopatopHas pabora: «nentudukamms op-
TaHUYECKUX COEAMHEHUH OTAENbHBIX KiaccoB» MaeHTudukanus opraHude-
CKHX COEJUHEHMI OTIENIbHBIX KJIACCOB (Ha MpUMEpPE aJbAETUIO0B, Kpaxmaia,
YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C HCHOJIb30BAaHMEM UX (QHU3UKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakuuil. /[eHarypanus
Oenka mpu HarpeBaHuM. L[BeTHbIe peakuuu OenkoB. Bo3HMKHOBEHHE aHAIU-
TUYECKOT0 CUTHAJIa C TOUYKH 3PEHUS] XUMUYECKHUX MTPOLIECCOB MIPU MPOTEKaHUU
KayeCTBEHHON pPeaklnu, MO3BOJIAIONIEH HICHTU(UIPOBATh MPEUIOKEHHbIE
OpraHUYEeCKHUE BEIIEeCTBA

KonTtpoabnas pa6ora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusl, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413

Pa3pea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYCCKUX peammﬁ

CKOpOoCTh XUMHYE-

Conep:kaHue y4eGHOI0 MaTepuasia
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CKMX PEaKLIUM.
XHUMHYECKOE PaBHO-
BECUE

CKOpOCTh peakiiu, €e 3aBUCUMOCTh OT PAa3IMYHBIX (DAKTOPOB: MPUPOIBI pe-
arupyolyux BEIIEeCTB, KOHIEHTPAIMU PEarupyroliuX BEIIeCTB, TeMIepaTy-
pBI ¥ IUIOIIAN PEAKIIMOHHON MOBEPXHOCTH. TeruioBbie dPPEKTHl XUMUYEC-
CKUX peakluid. DK30- U SJHIOTEPMUUECKHE, PEaKIIH.

O6patumMocTh peakiuii. XMMUYECKOe PAaBHOBECHUE U €r0 CMEIIEHUE MO/ JIeH-
CTBUEM pa3NUYHBIX (DAKTOPOB (KOHIEHTpAIUsl PEareHTOB HJIM IPOJIYKTOB
peakluu, JaBJeHUE, TeMIeparypa) Uisl CO3/IaHUsl ONTHUMAJIBHBIX YCIOBUM
NpoTeKaHus XxuMuieckux npoueccon. [Ipuniun Jle [larense

IpakTnyeckue 3ansaTuss Ne 8 PenieHue npakTHUKO-OpUEHTUPOBAHHBIX 3a-
JMaHWi Ha aHanmu3 (HAKTOPOB, BIUSIOIIUX HA M3MCHCHHE CKOPOCTH XHMHYE-
CKOM pPEeakIlMH, B T.4. C TIO3UIUH AKOJOTHYCCKHU 1IETIECO00PA3HOTO MTOBEACHUS
B OBITY U TPYIOBOH NEATEIHHOCTH B IEIISIX COXPAHEHHUS CBOETO 3J0POBBS U
OKpY’Kalollled MpUpoIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3aaHuii Ha npumeHenne npuHuumna Jle-Illatenpe s Hax0XKAEHUS HANpaB-
JICHUs CMCIICHHMS PaBHOBECHS XMMHYECKOW peaklMM W aHalu3 (aKTOPOB,
BJIMSIIOIIUX HA CMEIICHUE XUMHYECKOTO PAaBHOBECHS

Pasznea 6.

PacTBOpbI

Tema 6.1.
[TonsiTue 0 pacTBOpax

Conep:xxanue yueOHOTro MaTepuaJia

PactBopenue kak ¢usuko-xumuueckuil mpouecc. Pactsopsl. CriocoOs! mpu-
TOTOBJIEHHUsI pacTBOpoB. PacTtBopuMocTs. MaccoBas 10yl pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMON KOHLIEHTPALUU U €ro
UCIIOJIb30BaHUE B OIIEHKE IKOJIOTHUECKON Oe30MacHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOMH
JEATENIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U OKPYXKAIOUIEH MIpH-
POJIHOM cpejibl; OMAaCHOCTh BO3JEUCTBUS Ha KUBbIE OPraHU3MBbl OIPEIEIICH-
HBIX BEIIECTB.

Pemennie npakTUKO-OpMEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW M MPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKA

Tema 6.2. Uccneno-

Conep:kanue y4e0OHOIro MaTepuaa

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413

17




BAHUE CBOKCTB pac-
TBOPOB

JlaGopaTopHoe 3anaTHe Ne 5 JlaGoparopHas pabota «IIpuroroBnenue pac-
TBOpOB». [IpurorosieHue pacTBOpPOB 3a7aHHON (MaccoBOM, %) KOHIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMM) U OIPEAEIICHUE CPE.bl
BOJHBIX pacTBOpOB. Pelenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COleP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3gen 7.

Xumusa B 6I>ITy H l'lpOI/I3B0L[CTBeHHOI71 HACATCJIBbHOCTH Y€JI0BCKAa

XuMmus B ObITY U
IIPOM3BOICTBEHHOMN
JESITEIbHOCTH YeIIO0-
BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitme nOCTHMXEHHUS XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xuMum B 0OeCreYeHUH 3KOJIOTHYECKOM, IHEPreTUYSCKON M IHUIIECBON
0€30MMacCHOCTH, Pa3BUTUM MEAWIMHEBI. [IpaBuia ToWcKa W aHaIM3a XUMHYC-
CKOIl mHbOpMaIMU U3 Pa3IUYHBIX UCTOYHHKOB (Hay4yHas M yuyeOHO-Hay4dHas
JuTepaTypa, CpeAcTBa MaccoBoi nHdopmanuu, cetb UHTepHET)

IpakTnyeckoe 3ansaToe Ne 9 [lonck u aHanu3 KeMCOB O NMPUMEHEHUU XH-
MUYECKMX BEIIECTB M TEXHOJOTHHA C y4eTOoM Oynymie mnpodeccuoHaabHOM
NESTENIbHOCTH MO0 TeMaM: BaKHEHIIME CTPOUTENbHBbIE MaTepuasbl, KOH-
CTPYKLIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMATEepUaibl, TEKCTHJIbHbIE BOJIOKHA, HICTOYHUKH DHEPTUH,
OpraHMYECKHe U MHHEpalIbHbIE yI0OpEHMUs, JIEKApCTBEHHBIE BEIECTBA, ObI-
TOBasi XUMHUSI.

3amuta: IlpencraBneHue pe3ynbTaToB pelIeHUs KeWcoB B (opMe MUHHU-
JIOKJIa/1a C TIpe3eHTaluei

JIMyHOCTHBIE, METANPEAMETHEIE U
MpeaMeTHbIE KOMIETEHIINU B CO-
otBetcTBUH ¢ ®I'OC cpemgnero
o0rmiero oopa3zoBaHusl, yTBEp-
XKJIEHHOTO MPHKa30M MuHHCTED-
cTBa 00pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

IIpomeskyTouHas aTTecTaUMs MO AUcHUIIMHE (1M PepeHUNPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPUAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM TMCIUNJIMHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMHUH, JA00PaTOPUN XUMHUHU JJISl IPOBEACHUS 3aHATUM JIEKIIMOHHOTO THIIA, NMpaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYHIOBBIX, HHAUBUIYAIbHBIX, MMChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIU/, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CTICIHATTM3UPOBAHHAS MO (CTOIBI, CTYJIbS IO KOJMYECTBY 00YyJarONuXcs);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

YueOHo-HarIsSIIHbIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIe TTOCOOUsI, 0OecTIeuu-
BalOIME TEeMaTHYECKUE WILTIOCTpAIlMU Mo paboueld mporpaMme JUCHUILUIMHBI, B TOM
qucje, BUAe0-ay M0 MaTepHUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUECHHUEM.

3.2. Y4eOHO-MeTOAMYECKOE 1 HH(OPMALIMOHHOE O0ecTeyeHue peau3a-
UM y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u31I., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢.— https://urait.ru/

2. Apremenko A.W. Opranwnueckas xumwus: yueOHuk /AWM. ApremeHko.- 5-¢
u3., ucap.- MockBa: KHOPVYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'adbpuensu O.C. , OctpoymoB WU.I". - 6-¢ u3x., cTep.
— M.: Axanemus, 2020.- 240c.https://academia

4. Audunorenona, U. B. Xumus: yueOHUK 1 MPaKTUKYM ISl CpeHETO Tipodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. ITonkos.- 2-¢
U31I., UCTp. U Aoi.- Mocksa: M3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

5. Xumust: 3agaun u ynpaxuenus/ Epoxun FO.M. - 1-e uzn. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannueckas xumusi: yueOHuk /A.H.ApTeMeHko.- 5-e u3j.,
ucrp.- u pom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'nmunaka, H.JI. Obmas xumus : yuebnoe nmocodbue / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl



https://urait.ru/
https://academia/
https://urait.ru/
https://academia-library.ru/
https://www.book.ru/book/924050
https://www.book.ru/

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoObeBbI ropbi»).
9.www.hemi.wallst. ru (O0pa3oBaTeIbHBII CAUT AJIs IIKOJbHUKOB « XHUMHUS).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeToandeckue yka3aHusl i1 00YJarOIIUXCS TI0 BBIITOJHEHUIO MPAKTUISCKIX
paboT.

12. Metoandeckue ykazaHus I 00yYaIOIIMXCS 110 BBITOJHCHUIO J1a00paTOPHBIX
pabot
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM

NCIHUIIJIMHbI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPakIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JIEJIEHUIO;

- HaJIM4Me MOTHUBALIMU K 00Y4YEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3ULMU JUYHOCTHU
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit de-
Jepalui, UCTOPUYECKUX M HAlMOHAIBHO-KYJIBTYPHBIX Tpaauuui, ¢op-
MHUPOBAHHUE CHCTEMBl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHPOBO33PEHHUS], IMPABOCO3HAHUA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb LENN M CTPOUTD )KU3HCHHBIC TUIAHBI,

- YYBCTBO TOPJAOCTH M YBaXXEHUA K HCTOPUU MU JOCTUKEHHUSIM
OTE€UYECTBEHHON XMMUYECKON HAYKU; XUMHUYECKH IPaMOTHOE ITOBEJCHHUE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITYy MpU OOpalleHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHallaMu U MPOLIECCAMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaM(pUKAIMA B H30paHHON MpO(pECCHOHATBPHONW JEATEIILHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOU
HAyKH W XUMHYECKUX TEXHOJOTUH [JIsl TOBBIIIEHUS COOCTBEHHOTO
UHTEJJIEKTYaJIbHOTO  pa3BUTHSI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENBHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHbIE NEHCTBUS (PETyJIATUBHBIE, MIO3HABATEIbHbIE, KOM-
MYHUKATHBHBIE);

- CIIOCOOHOCTH MX HCIIOJIb30BAHUS B MMO3HABATEIBbHON U COLUAIIb-
HOM MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTro COTPYIHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMH M CBEPCTHHKAMU, K YYaCTHIO B
MMOCTPOCHUH MHANBUAYAIbHON 00pa30BaTEeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIBHOM JASSITEIBHOCTH;

- HUCHOJIb30BaHWE  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NeSITeIbHOCTH M OCHOBHBIX HHTEJUIEKTYyaJIbHBIX Oonepauuii (IOCTaHOBKU
3amaun, (GOPMYyIUPOBAHUS THIIOTE3, aHalW3a U CHHTE3a, CPaBHEHUS,
00001IeHNs, CHUCTEeMAaTU3allui, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
ITIOCTaBJIEHHOM 3a/auyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) JUIS HW3YYCHHUS Pa3IHMYHbIX
CTOPOH XHUMHYECKHX OOBEKTOB U IPOLIECCOB, C KOTOPHIMHU BO3HUKAET
HE00XO0MMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM chepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJIHEHUE J1a00-
paTopHON paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTbHAS
dhopma paboThI)

[IpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpennuii 6amt o Te-
KYIIUM OIEHKaM ycIie-
BaEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUYHOM aTTe-
CTallUM 2 ceMecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHUs
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB ISl MOJY4YEHUS
XUMHYECKON HH(pOpMamuu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH st
JTOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B TpodecCHoHaIbHOU cdepe;
npeaMeTHbIE:

- ¢(OpPMHUPOBAHHOCTD MPECTABICHUN: O MAaTCPUATILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE U
3HAYCHHHM XMMHUH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJu B obecreue-
HUW YCTOMYMBOTO PA3BHTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, YHEPreTHYECKON 1 MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHPOBO33PEHUS M OOMICH KyIbTyphl YEIOBEKAa, a TaKKE DKOJIOTHUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATralOIINe TOHATHS (JOMOIHUTEIIBHO K CUCTEME MTOHATHIA 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30Y>KJIECHHOE COCTOSIHUE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSI3b», KPATHBIC CBSI3H), MOJISIpHAS KOHIICHTPAIHsI, CTPYKTypHas Gopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTrpudeckas (LUC-TpaHC-U30Mepus),
THUITBI XUMAYECKUX peakuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC i HEOO-
paTUMBIE), pPacTBOPHI (MCTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPUCTAILJIOTH/I-
paThl, CTETEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PUGOPMHUHT); TEO-
pUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTU XUMHUYECKUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJMOJIEKYJSIPHOM YPOBHSIX; IPEJICTABICHUS O MeEXa-
HU3MaX XUMHUYECKUX PEAKIMH, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O XUMUUECKOM PAaBHOBECUH, JUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHHUH U OE30MacHOM HCIONb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKON JACATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHoJia, NepepadoTKu
HePTH);

- c(hOpMHUPOBAHHOCTh YMEHHUH BBIABISITH XapaKTEpPHbIC MPU3HAKHU
Y B3aMMOCBSI3b U3YyUEHHBIX MOHITHUI, IPUMEHSITh COOTBETCTBYIOIINE T1O-
HATHSI TIPU OTIMCAHUU CTPOCHUS U CBOMCTB HEOPTAHMYECKUX U OpraHuYe-
CKHX BEILECTB M UX MPEBPAILECHU; BBISBIATH B3aUMOCBS3b XUMHUUYECKHUX
3HaHUH C TOHATUSMU U MPEJCTABICHUSIMU APYTHX MPEAMETOB i OoJiee
OCO3HAHHOTO TOHUMaHHUSI W OOBSICHEHHUS CYIIHOCTH MAaTepHAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CHCTEMHBIE XUMUUYECKHUE 3HAHUS TSI 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
IpUpoay;

- c(hopMHpPOBAaHHOCTh YMEHUN HCIOJB30BAaTh HAMMEHOBAaHUS XU-
MUYECKHX COCIMHEHHA MEXTYHApPOIHOTO COI3a TEOPETUUYECKON M TPH-
KJIaJJHOM XUMUU U TPUBHAIbHBbIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTaHMYeCKHX U HEOPTaHMYECKUX COCTMHEHUI; HC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (Pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMY OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIUA M PACKPBIBATh UX CYIIHOCTh: OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJIEK-
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TPOHHOTO OayaHca ATUX PEaKIUi; peaKIuii HOHHOTO OOMEHa IMyTeM CO-
CTaBJICHHUS MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
THJIPOJIN3A, PEAKUUH KOMIUIEKCOOOpa3oBaHMs (HAa IpUMeEpe TI'MIIPOKCO-
KOMIUIEKCOB LIMHKA U aJIIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMUYE-
CKHE CBOMICTBa BEILECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3allM-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(OpMHPOBAHHOCTH yMeHUuH KJIaccu(UIPOBATH
HEOPraHWYECKHE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE DPEAKIMH,
CaMOCTOSITEJIbHO BbIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(pUKaLUU
U3Y4aeMbIX XMMHUYECKUX OOBEKTOB; XapaKTepU30BaThb COCTaB U
BaXKHEHIIME CBOICTBAa BELIECTB, NPHHAUICKAIMUX K OINpPEIeIeHHbIM
KjlaccaM M TpynnaMm COEJUHEHMH (IIpOCThle BEILECTBA, OKCHJIbI,
THJIPOKCUBI, COJIH; YIJIEBOAOPO/bI, MPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CJIOXHBIE 3(PHUPBI, KHUPHI,
YIJ1€BObl, AMUHBI, AaMUHOKHUCIIOTHI, OCJIKN); MPUMEHATh 3HAHHSI O COCTaBE
U CBOMCTBaxX BEIIECTB ISl HKCIEPUMEHTAJIbHOM MPOBEPKU TMIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEH NPOTEKaHUsS XMMHYECKHUX peakluil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHMUS,

- c(hopMUPOBAHHOCTH YMEHHMH NOATBEP)KIaThb Ha KOHKPETHBIX
pUMEpPax XapaKkTep 3aBUCUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OpraHuye-
CKUX COEAMHEHHUH OT KPaTHOCTH U THUIIA KOBAJIEHTHOU CBSI3U («O» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUS aTOMOB M TPYII aTOMOB B MOJIEKyJax; a
TaKXke OT OCOOCHHOCTEH pealu3alMy pa3IMYHbIX MEXaHU3MOB NPOTEKa-
HHUS PEaKIni;

- c(hopMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh 3JIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30YX/JIEHHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoauueckoit cucremst [I.1.
MeHieneeBa U UX BaJCHTHBIE BO3MOXKHOCTH, MCHOJB3YsS MOHATHUS «S»,
«p», «d-3MEKTPOHHBIE» OPOUTAIU, YHEPreTUUYECKUE YPOBHH; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX HJIEMEHTOB U 00pa3zy-
€MBIX UMU COeTMHEHHH TI0 TIEpHUOJIaM U TPYIITaMm;

- BJIaJICHHE CHUCTEMOMN 3HaHMH O METOJlaX HaAyYHOT'O MO3HAHMS SB-
JICHUW TIPUPOJIBI, WCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax M YMEHHSIMH
IPUMEHSTH 3TH 3HAHUS IPHU SKCIIEPUMEHTAIILHOM HCCIIEIOBAaHUH BEIIECTB
U A5 OOBSICHEHUS] XMMUYECKUX SIBIICHUM, NMEIOLUX MECTO B MPHUPOJE
MIPAKTUYECKOH IeATEIIbHOCTH YeJIOBeKa U B IOBCEHEBHOM JKU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH pacueThl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nueckrx BeIUUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOIUX BEUIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacueTsl IO
HaXO0XJACHUI0O XMMHUYECKOH (POpMyIbl BellecTBa; pacuyeTbl Macchl (00be-
Ma, KOJIMYEeCTBa BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 MCXOJHBIX
BEIIECTB JAaHO B BUJE pAacTBOpa C ONPEAECICHHONM MacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B U30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOW WM OOBEMHOW [IOJIM BBIXOJA MPOAYKTa PEaKIUU; pacueThl
TEMI0BOTO 3(pdekTa peakunit, 00beMHBIX OTHOIIECHUI ra3oB;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C MO3UINH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHOW JIEATEIILHOCTH YEJIOBEKA, CBSI3aHHOM C Tepepa-
OOTKOI BEIIECTB; UCIOJIb30BATh MOJyYCHHbIE 3HAHUS JJIsl IPUHATHUS T'pa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaITUsX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IIOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPTaHMYECKUX U OPTraHUYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALIMX OpraHuye-
CKUX BEIIECTB, PEUICHUE IKCIIEPUMEHTABHBIX 33/1a4 110 Pacro3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM MpPaBHI
6e30macHOro 00paleHns ¢ BEIECTBAMU H JIAOOPATOPHBIM 000pYI0BaHU-
eM, (popMyIupOBaTh LIEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIUTEparypa, CpPeJCTBa MaccOoBOW WH(GOpMAIUHU, CETh
WuTepHer u apyrue),KpUTHYECKU aHAJIM3UPOBATH XHUMHUYECKYIO HHGMOP-
MaIuio, rmepepadaTphiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBUU C TIOCTaB-
JIEHHOM y4eOHOM 3a71a4eii;

- chOpMHPOBAHHOCTh YMEHHUM OCO3HABaTh OMACHOCTh BO3JICH-
CTBUSI HA XMBBIE OPTaHU3MBI OINpPENEICHHBIX BEUIECTB, TOHUMAsl CMBICI
MOKa3areysl MpeaeIbHOW JOMyCTUMOM KOHIEHTpPAIlMH, W IOSCHATh Ha
puMepax crnocoObl YMEHBIIEHUS U NMPEJOTBPAIICHHUS] UX BPEIHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

4.2. q)OH)I OIICHOYHBIX CPCACTB AJdA MNPOBCACHUA TEKYHIECI0 KOHTPOJA M

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeH[[Hﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHNC IKaJ OLCHHUBA-

HUS COJIepKaTCs B MPUJIo:keHun 1.

KoHTpoJsibHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHus COIepKATCs B MPUJIOKeHnH 1.

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUWE KOMIETEHIIMI, COAEpPKATCA B IPHIIOXKE-

HUH 1.
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Mpuiaoxenne 1
KoHTpoJ/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIs1 IPOBe/IeHUS MIPOMeKYTOYHOM aTTecTalliy M0 AUCUHUILJIMHE
O/1.07 XUMUs

1.1. ®opma npoMe:KyTOUHOI aTTecTanmuu: 1uddepeHINPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHHMBAHUS Pe3y/IbTATOB BbINOJHEHHUS 3aJaHU

OLIGHI/IBaHI/IC PE3YIbTATOB BLIIIOJIHCHUA 3az[aHm”1 HpOMe)KYTO‘IHOfI arTeCTaluu OCyleCTBIIACT-
Csl Ha OCHOBE CJIEJYIOUIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUN, YMEHMH, TPaK-
TUYECKOT'0 OIbITa, OOLIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00y4aro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLICHKAa BBINOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIIECHUU
TEX KOMH@TCHHI/Iﬁ, KOTOPLIC H606XO[[I/IMI)I JIIA B(I)Q)CKTI/IBHOFO BBIINIOJIHECHUA 3aJaHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI71 JOJIDKHa O6JIaIIaTI> BBICO-
KO CTENeHbI0 YCTOHYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMUH,
YMEHUH, MPAKTHYECKOTO OIBITA, OOINX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJIarOIuXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISTh MH-
TErPATUBHO OIEHUBATH O0IIHE U PO ECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIInXCs;

00BEKTUBHOCTH OLICHKH — OLICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/laHUM 0JIKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NPO(EeCCHOHATLHOW OPUEHTALIMM WIIH NPEIIOYTEeHUI IpenoaaBaresieil, ocy-
HIECTBIISIFOIUX KOHTPOJIb MU aTTECTALUIO.

[Tpu BBINOJSIHEHUU NPOLIETYP OLIEHKH 3a1aHUH UCIIOIB3YIOTCS CJIEAYIOLNE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJIIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIOJHEHUS 33/1aHUI OLIEHUBAIOTCA B COOTBETCTBHM C pa3pabOTaHHBIMH KPUTE-
pUsAMU OLICHKH.

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAHUS pe3yIbTaTOB 00y4EHUsI.

IlepeBoy nsiTv GabHOM IMIKAJIBI yUY€Ta PEe3yJIbTaTOB B MATH OAJIBHYIO OLEHOYHYIO IIKAJTY:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJTHeHHE TEOPETHYECKOr0 H MPAKTHYECKOro 3a-
JAAHUs, CPeHUI 0a/171 0 HTOraM aTTeCTalluu

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyIOBJIETBOPUTEIb- <29

HO»

1.3. KOHTpPOJILHO-01IeHOYHBbIE CPeICTBa
1.3.1 3apanmue:
3aganme:
1.TectupoBanmue.
2. Pemenwue 3agaun.

IIpumepHbIe BONPOCHI TECTUPOBAHMS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M MOAYEPKHH €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJIHH.

1. KatnoHs! — 310:
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IlonoxuTeabHBIE HOHBL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTENBHBIE HOHBI;
['mapatupoBaHHble OTPUIIATEIBHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHp AuccolManum papHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOIUTOB;

YV a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otnaroliiee 3J1eKTPOHBI;
[IpuHuMaroIIEee 3EKTPOHBI;
Kucnopon.

Boaopon

I'mppoxcun HaTpus — 3T10:
[I{eoup HaTpus;

Oxcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBII HaTpHUM.

Oxcu KaJbLMs — 3TO:
OCHOBHOU OKCHJ;
I'mopoxenpn;
KucnoTHsIil ok,
Kucnora.

XJIOpUCTBIN HATPUIL:

. XJIOpUI1 HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat xanpuus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBIN:

B menounoi cpene;

B nHeliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:
J.1. MeHnuenees;

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTtBa, KOTOpBIE IPOBOJAT 3JIEKTPUUECKHUM TOK:
DIEKTPOJIUTHL;

HensnextponuTsl;

JuctumpoBaHHas BOJA.

DIEKTPOTUTHIECKYIO JUCCOLMALINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep mwenoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'uapookcu vatpus (1);
I'mapookcun nunka (11).

Jucconuanus — 3To:
Pacnan;
3amelenue;
OOmeH;
I'unpupoBanue.

Peaknnn pasnoxxeHus — 31o:
I'mppuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HoHnHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBop ritoko3sl;

PactBOp caxapo3sl.

I'oMOreHHslie CHCTEMBI — 3TO:
PactBOp yKCYyCHOM KUCIIOTHI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M 3JeKTPOIUTHUECKON TUCCOLAMK ObLIT OTKPBIT:
N.A . KabnyKoBbIM;

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'odpdom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MENIV COAEPKAHHEM IEPBOro u
BTOPOro CTOJ00B. OTBET 3anuChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBHE MEXKAY (OPMYIIOH BElecTBa U KIacCOM/TPYIIION,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0N MO3UIUH,
0003HaYeHHOM OYKBOH, MoAOEepUTE COOTBETCTBYIONIYIO MO3UIINI0, 0003HAYCHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) COJIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXAY (POPMYIIOH BEelIecTBa M KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0#) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003Ha4YeHHOM OyKBOI1, M0A0EpUTE COOTBETCTBYIONLYIO MO3UINIO, 0003HAUYEHHYIO

U Gpo.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H,POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1Yy Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KOKIO0N MO3UIINH,
0003HaYeHHOI OYKBOH, M010EpUTE COOTBETCTBYIOILYIO MO3UINI0, 0003HAUECHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii rTuapOKCH

') MnO 4) KUCTIOTHBIN OKCH

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEX Ay (OpMYIIOi BellecTBa U KIaccoM/TPYIIOHn,
K KOTOPOMY(-0#f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MoAOEpUTE COOTBETCTBYIOUIYIO MMO3ULINIO, 0003HAYEHHYIO

1 poi.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(SO,), 3) OCHOBHasI COJIb

4) nBOWHAs COJb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNUCATH B YCTAHOBJECHHOM JLIsl OTBeTa moJie. OTBeTOM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHNE. (3aKpbITasa ¢dopma)
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25. Ilpopomxure NpeUIoKEHUE: BAJEHTHBIA Yroj Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOIO COCTaBa, HO pa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IlpopomkuTre npeioKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO APYT K APYTY SBISIOTCS. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHUTH NPABUJIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHIA.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOIO Psijia aIKaHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) atan

30. YcraHOBUTE NOCIIE0BATEIBHOCTh MEXaHU3MA PaUKaIbHBIX PEAKLUN 3aMEIICHUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

1. B 40 r auctuniMpoBaHHON BOJIBI PACcTBOPMIIM 2 T XJiopujaa HaTtpus. Paccumnraiite mac-
COBYIO JIOJIIO COJIM B IIOJ[yYEHHOM PacTBOpE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite maccoByro
JIOJTE0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3STb, 4YT0OBI pUrotoBuTh 250 1 10 %-ro pacrBopa HUT-
pata HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunau 50 r sToit comu. KakoBa MaccoBast 07151 conu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUsl U HUTpara cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta U BOA0OPOia ObUIO MOJYYEHO KAKOIro raza M CKOJb-
Ko?

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumojeicTBUM KalbIHsl ¢ BOAOM oOpa3oBaiock 0,3 MOJIb TMIPOKCHAA KaJIbLUS.
Kaxkoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACIUIICS 7

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro Mmaccy conu ( B rpaMMax) Hajgo A06aButh k 300 r pacTBopa ¢ MaccoBoil qoiei

xjopuaa kanus 15 % st momydeHus pactBopa ¢ MaccoBoi jgoneid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3ananue «TecTupoBaHue» ONpeAessieTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBeT paseH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpH OTBETE Ha BOIIPOC 3aKPHITOI (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOH (hOPMBI JJaH MPAaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTAHOBIIEHA
IIpaBWJIbHAS [TOCIIE0BATEIBHOCTD

- NP1 OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIM CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBETCTBUM
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1auH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMUMHBI
- ycioBHe 3aJaHus O(POPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSIMH, 0,1
MIPEJICTABJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/7a4M U B (popmyrax, ucH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, JAOIYyIIeHa | HETOY 0,2
HOCTb B (pOopMyIax, UCIOIb3YEMbIX B PEIICHUH 33a]]a4H
- nomyieHa | HETOYHOCTh MpU 0O03HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTouHOCTh B (pOopMyIax, HCIOIb3yEeMbIX B PEIICHUH 334
- gomymieHo 2 W 0ojieeé HETOYHOCTU MpU OO003HAYEHUH CHUMBOJIOB B 0
yCIIOBMH 3ajiaud, 2 U Oosiee HETOUYHOCTEH B (hopMysax, HCIOIb3YEeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS 10 AITOPUTMY: 3allMCh HEOOXOH 0,1
MBIX XUMHUYECKUX (hOpMyJ,BepHasi paccTaHOBKa KOA((UIMEHTOB, Ma-
TEMaTUYeCKUH pacdy€éT MpPaBUIIBHO MOJ00pPaHHBIX KO3()(UIIMEHTOB Upe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MexkayHa- MaxkcumajibHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MEpEHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- pomymieHa 1 ommOKa MpH NPOBEIEHUHM pacyeTa MepeBoAa EeIUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWIHH B MEXIyHAPOTHYIO CUCTEMY €IMHUI]
(CH)
- JIOTyIIEHB! 2 OMMOKHW TP MPOBEACHUH pacyera MepeBojia eINHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MeXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl IEPEBOJIa BCEX €IMHUI] U3MEPEHUS 0
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

- BCPHO U NOCJICAOBATCIIBHO 3alITMCAHBI BCC (I)OpMYJ'IBI B COOTBCTCTBHUH (|

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CYIIe-
CTBYIOLIETO MEXY (PU3MYECKHUMHU BETUYMHAMU

- IIPaBUJIBHO COCTAaBJICHBI YPAaBHEHMS, CBA3BIBAIOLINEC XUMHUYECKHUE BeE-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIUKOW, HEOOXOAMMOM ISl YCTAHOBIIEHUSI COOTHOIICHHS CYIIeH
CTBYIOLIETO MEXAY XUMUYECKUMU BEJIMUYNHAMU

- NPaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSI3bIBAIOIINE XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIBl 3amKMCaHbl OCIEI0BATEIbHO, HEBEPHO 3amucaHa (Gopmyna)
B COOTBETCTBHH C CHUMBOJUKOH, HEOOXOIUMOU AJii YCTaHOBJICHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3bIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIIbI 3aMKCcaHbl HETIOCIEI0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJia B COOTBETCTBUH C CUMBOJIMKOW, HEOOXOIMMOM 1Jil yCTaHOBJICHUS]
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

- JIONylIeHa oAHa OIIMOKa MpPU COCTAaBJIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYILIEHbl OMIMOKa MPU COCTABIEHUU BCEX YpPaBHEHUH, CBSI3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

MaremaTu4ecKkue pacyerbl 10 XMMUYECKUM (popMyJsiaM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE ¢ KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MATEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMyJaM B COOTBETCTBHHM C €AMHHUIIAMU HM3MEPEHUN XUMHYE-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX pPacyeToB cojepkarT  IH(poBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 0003HAUCHUE €IMHUIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

- BEPHO MPOU3BEJCHBl MATEMAaTHYECKHE PACUETHI IO BCEM XUMHYECKUM
dbopMysiaM B COOTBETCTBUU C CIUHUIIAMHU U3MEPCHHI XMMHYCCKHUX BE-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO pacdyeTa COJAEPIKUTCS TOIJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MNPOU3BEACH MATEMATHYECKHM pacuer 1o | XuMHYEeCKOH
dbopMyIe, HO B COOTBETCTBUU C €IMHHUIIAMH HM3MEPEHUN XMMHUYECKUX]
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTUYECKOIO pacuyeTa COAECPKUTCA TOJIbKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMAaTHUECKUW pacdyeT Mo | XUMHUYECKOU
dbopmyrne 0Oe3 yKazaHUs EAWHUI] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pE3yJbTaTbl MAaTEMATUYCCKUX pacCd€TOB COACPIKAT TOJIBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATCMATUUCCKHUEC PACUCTEI

0

OTBeT nocJjie pemieHus 3a1a41

MakcuMaJbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJlaHusl MOCIEeI0BATEIbHO, CBS3HO, JIOTHYHO, 0,2
BBIBOJI apT'yMEHTHUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
€TCsl OTBET (OTBETHI) HA COMMYTCTBYIONTHE BOIPOC (BOMIPOCHI)

- HE3HAYUTENIFHO HapyIIeHa MOCIeI0BATEIbHOCTD, JIOTUKAa OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHbI U 0OOCHOBAHBI; CTYICHT
WCIIBITHIBACT HE3HAUYMUTENbHBIC 3aTPYAHEHUS, OTBEUasi HA COIMYTCTBYIOA
M€ BOIIPOCHI

- 3HAUMTEIBHO HaApYyIIEHA IOCJIEIOBATEIbHOCTD, JIOTMKA OOBSICHEHUS] 0
peuieHus: 3amaHus (CTYAGHT HE MOXKET OOBSCHHUTBH, KakHMM 00pa3oMm|
MMpUHICI K PCIICHUIO 3aI[aHI/ISI), BBIBOJIbI HC MOT'YT CUUTATBCA apryMCH-
THUPOBAHHBIMH U OOOCHOBAaHHBIMU; CTYJICHT UCIIBITHIBACT 3HAYUTEIILHBIC
3aTPYAHCHUA, OTBCUAA HA COMMYTCTBYIOIHNEC BOIIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe oO0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
CTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOMHETe XUMHUU.

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieYeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOI aTTecTANMU

1. AndunorenoBa, N.B.Xumus: ydeOHUK U MPAKTHKYM JUIs CPEIHETO MPOPECCUOHATHLHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MocCKBa:
WznarensctBo HOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.UW. Opranmyeckass xumusi: yuyeOnuk /A.W. ApremeHko.- 5-¢ u3f., ucmop.-
MockBa: KHOPYC, 2020.- 536¢.- (Cpeanee mpocdeccuonansHoe obOpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumust/ I'abpuensn O.C. , OctpoymoB WN.I'. - 6-e u3n., crep. — M.:
Axanemust, 2020.- 240c¢.https://academia

4. Andunorenona, 1. B. Xumus: yueOHUK U MPaKTUKYM ISl CPEAHETO TPO(HECCHOHATHLHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JlonoJiHuTeIbHbIE Y4eOHbIe H31aHUA

5. Xumus: 3agaun u ynpaxsenus/ Epoxun IO.M. - l-e uzng. — M.: Akaznemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranmueckas xumusi: yaeOHuk /A.H.ApremeHko.- 5-¢ u3f., ucmp.- u
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O6mas xumus : yuebHoe nocobue / I'muuka H.JI. — Mocksa: KnoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJI NIKOJIEHUKOB « XHUMHUS).

10.www.alhimikov.net (OGpa3oBaTenbHBbIi CAaUT IS MKOJIBHUKOB).

MeTtoanyeckue yKazaHusi VISl 00y4AKOMIMXCS 10 OCBOEHUIO U CIMTIJIMHBI

11. Meroanyeckue ykazaHus Ui 00y4JaroIuXcs MO BHIMOJIHEHUIO MPAKTHYECKUX padoT.

12. Meronnyeckue yka3aHUs JiJIsl O0y4JaroNIMXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX paboT
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