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Pabouas mporpamMma y4eOHOI AMCHMILTMHBI pazpaboTaHa B coorBeTcTBUU ¢ Dene-
pajbHBIM TOCYIapCTBEHHBIM 00pa3oBaTelbHbIM cTanaapToM (aanee — ®I'OC) no cre-
UMAJIBLHOCTH cpeAHero mnpodeccuoHaabHoro obpazoBanus (manee - CIIO) 23.02.07
TexHuueckoe 00CITy>KMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEACTB, YTBEPKAEHHOTO
npukazom MunHucrepcrBa npocsenienus: Poccuiickoit @enepanuu ot 2 urons 2024 r.
N 453, ®I'OC cpeanero obmero obOpazoBaHusi (mpukaz MwunHoOpHayku PD ot
17.05.2012 Ne 413) (c uzmenenusimu ot 12.02.2025 r.) U mpuMepHOH MPOrpaMMoin
o0mreo0pazoBaTeNbHON YIeOHON MUCIUTUTNHBI « XUMUSD» IS MPOGECCHOHATBHBIX 00-
pa3oBaTeNbHBIX OpraHMU3allHii, YTBEPKACHHON Ha 3acenanuu CoBeTa IO OIEHKE CO-
JEp’KaHMs U KauyecTBa NPUMEPHBIX pabouyux mporpamm o0meo0pa3oBaTeIbHOTO U CO-
[AAJIBHO - TYMaHUTAPHOTO IIUKIIOB CPeAHEro MpodeccuoHanbHoro oopaszoBanus [Ipo-
Tokos Ne 14 ot «30» Hos10pst 2022.

Pa3pabotunk: Tapacosa I'.H. — npenogaBatens Beicuield kareropun [Ipodeccnonanb-
Ho-Ttienarorunyeckoro kouiemka CI'TY umenu [Marapuna 10.A.
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1. IMACIHHOPT PABOYEM IHPOI'PAMMDbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas mporpamma y4eOHON NUCHUIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbl MO/~
rOTOBKHU crernuanuctoB cpeanero 3BeHa (manee — [MIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnenuansHoctu 23.02.07 Texnudyeckoe oOCTyKMBaHUE U PEMOHT aBTOTPAHC-
MIOPTHBIX CPEJICTB.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKHU
CNEHUATHCTOB CPeIHEro 3BeHa:
VYuebHas qucuuiuiHa BXoAUT B o01eoopazoBarenbbiid ki [TIICC3.

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTAaTaM OCBOCHHSA YUeOHOM JMCIHUIIIHHBI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHMHbLE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPA3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOTIPEIEIICHHIO;

- 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 TPagulUid, (OPMUPOBAHUE CUCTEMbI 3HAUYUMBIX 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
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHOW TpOo(ecCHOHaNBbHON JesSTENIPHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHMUYECKOW HayKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMICHHS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOH nes-
TEJBHOCTH, OpPTraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYyaJbHOM 00pa3zoBaTENIbHOM
TPaeKTOPHH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIICOBATEIBCKOM, TPOCKTHOM U COIUATBLHOM
JEATEIIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (OPMYJIMPOBAHNS BBIBOJOB) AJIS
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 MpodeccuoHabHO cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATBHOM €IHMHCTBE MHpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYUBOTO PA3BUTHUS YEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPUaJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyIbTYpbl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

- BJIQJICHUE CUCTEMOW XMMHWYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIls aTOMHBIX OpOHUTanei,
XUMHYECKast CBS3b («O» M «TT — CBSI3b», KPATHBIE CBS3HM), MOJISIpHAsl KOHIIEHTPAIIUS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEAKIM (TOMO- U TeTepOreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMHUHT); TEOPUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBAa HA aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX; IpeJCTaBIie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTAX UX MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, TUCIIEPCHBIX CHUCTEMAX,
(dakTONIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH U OE30MacHOM HC-
MOJIb30BaHNHU BOKHEHIIINX 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);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC MPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX U OPraHMYECKHUX BEILECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpEeIMETOB AJisi 00Jiee OCO3HAHHOTO TTOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepHallb-
HOTO €TMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JIJIs1 OOBICHEHUS
U TIPOTHO3WPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUHYIO IPUPOLY;



- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XWMHUUYECKHX CO-
€AUHEHU MEXKIYHApOJHOIO COK03a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BAaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpTraHUYECKUX COCIMHEHUN; UCTOIb30BATh XUMHUECKYIO CHMBOIUKY ISl COCTaBIICHUS
GbopMya HEOPraHUYECKHX BEIIECTB, MOJIEKYJSAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKPAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABISATh YpaBHEHUS
XUMUAYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca ATUX
peaKkIuii; peakinuii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU M 3aMMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUH IS KIacCCU(PUKAIMKU H3YyYAEMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIIEBOAbl, AMUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS;

- ¢(hOpPMUPOBAHHOCTh YMEHUN MOJATBEPKIaTh HA KOHKPETHBIX MPUMEpPax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'0 BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alvy pa3indHbIX Me-
XaHU3MOB ITPOTEKAHUS 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,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEUHEHUH IO MEPHUOIaM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHUM O METOHAX HAYYHOTO MO3HAHWS SABJICHUU ITPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HU;

- ¢(hopMUPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI IO XUMUYECKUM (hopmysiam
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: PacUeThl IO HAXOXACHUIO XUMUYECKON (DOPMYIIBI BEIIecTBa; pac-
YeThl MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO U3 HC-
XOJHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPEAECIECHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIMU; PACUEThl TEIUIOBOTO A (eKTa peakiuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHOM C MepepadOTKOM BEIIeCTB; MCIOIb30BaTH MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (TOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHMYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOIEPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 I10
pacro3HaBaHUIO HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BEIIeCTBAaMU U J1abOpaTOpHBIM 000py/I0BaHUEM, (HopMy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(opMaIuy B pa3MYHbIX 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 OCO3HABAaTh OMACHOCThH BO3JICUCTBUSA HA YKUBBIC
OpraHu3Mbl OINPEICIICHHBIX BEUIECTB, MOHUMAsI CMBICIT TIOKA3aTelIsl MPECIbHON A0MY-
CTUMOM KOHIEHTpAILUM, U MOACHATh HA MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
MakcumanbHOU yueOHOM Harpy3ku o0yuatromierocsi 78 4acoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHON Y4eOHON HArpy3Ku 00Oy4JaroIierocs 78 4acos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThbl

Bun yueOHO# paOoThI O0bem yacoB

MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero 1o nporpamMmme Juc- 78
IUIJIMHDBI)

O0s13aTesibHas1 ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) /8

B TOM YHCJIE:

JICKITUH, YPOKH 48
MPAKTUYECKUE 3aHATHUS 20
71a00paTOPHBIC 3aHITUS 10

IIpome:xkyTouHasi aTTecTanus B hopMme:
| cemecTp - npyrue Gpopmbl KOHTPOIIS (CpeAHMI 0aul MO TEKYIIUM
OLIEHKaM YCII€BaeMOCTH);
Il cemectp - nuddepeHnpoBaHHBIN 3a4eT.




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

Haumenosanue pazoe- | Codepoicanue yuebHo20 mamepuana, 1a6opamopHule u npakmudeckue 3auamus, camocmosimenvhas | Obvem | Vposens Koow
7108 U mem paboma obyuaroujezocs, Kypcosas paboma (npoekm) (eciu npedycmompeHsl), utvle 8U0bl y4eOHOU uyacos | oceoenus KoMnemeHyuil,
pabomul 8 COOMEeMCcmMaUU ¢ Y4eOHbIM NIAHOM Gopmuposanuro
KOMOPbIX CHOCOO-
cmeyem snemenm
npocpammbl
1 2 3 4 5
1 cemecTp 34 JIn4HOCTHBIC, Me-
TanpeaIMeTHbBIC U
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 HpEeIMETHBIC
KOMIICTCHIINU B
Tema 1.1. Copaeprxanue y4yeOHOIro MaTepuasa 4 COOTBETCTBHH C
CrtpoeHue aToMmoB @®I'OC cpennero
XMMHYECKHX 3JIe- CoBpeMeHHass Mojieilb CTpoeHUs atoMa. CHUMBOJIUYECKUH S3bIK XUMHH. XUMHYECKHUU HIIe- 2 oGiwero o6paso-
MEHTOB M npupoga | MEHT. OnekrpoHHas koHpurypamus aroma. Kinaccudukanus XMMHYECKAX JIEMEHTOB (S-, P-, BaHUs, YTBEP-
XHMHYecKoii cesizu | d->71€MeHThI). BanentHsie 31eKTpoHEl. BaneHTHOCTh. DNEKTpOHHAs MPHUpPOAA XUMHYECKOH 1 KIICHHOTO TPHKa-
CBSI3U. DJIEKTPOOTPUIIATEIHLHOCTh. BUIbI XUMUYECKON CBSA3U (KOBaJCHTHAsi, HOHHASI, METAJI- 30M MuHucTep-
JMYECKasi, BOJAOPOIHAs) U CLIOCOOBI ee 00pa3oBaHUs CTBa 0Opa3sOBaHHs
u Hayku PO ot
IIpakTuyeckoe 3anaTHe Ne 1 Pemienue 3a1annii Ha NCIOJb30BaHUE XUMUYECKON CUMBOINKU 17.05.2012 Ne 413
Y Ha3BaHUU COCIMHEHUM MO0 HOMEHKJIATYpPE MEKIYHApOAHOTO COK3a TEOPETUYECKON U MpPU-
KJIQAHOW XUMHUU U TPUBUAIBHBIX HA3BaHWUU NJISi COCTABIEHUS XUMHUYECKUX (HOPMYN ABYX-
ATOMHBIX COCIUHEHHH (OKCHUIIOB, CYIb(UIOB, THAPUIOB U T.I.) U JAPYTUX HEOPTAaHUYECKUX 2 5
COEIMHEHUH OTJEIbHBIX KJIACCOB.
[IpakTueckue 3aaHnsl HA YCTAHOBJIEHUE CBA3U MEXKIY CTPOCHUEM aTOMOB XUMUYECKHUX DJie-
MEHTOB U NE€PUOJINYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCUHEHUN B
COOTBETCTBUHU C MOJ0KkeHUEM [leproinueckoi CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepronnueckas cucremMa xumuueckux 31eMeHToB .M. Menneneea. @U3NYECKHUl CMBICI
[Tepuoanueckoro 3akona J[.M. MennaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYE-
CKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIO-
JKEHHEM XHMHYECKOro 3jieMeHTa B llepuoamdeckoii cucteMe. MUpOBO33peHUECKOE U HAYy4-
Hoe 3HaueHue llepmommueckoro 3akona J[.MI. MenneneeBa. IIpornossr [I.M1. Menaeneena.
OTKpBITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PerieHue npakTUKO-OPUEHTHUPOBAHHBIX TEOpe-
TUYECKUX 3a/laHMi Ha  XapakTepu3alUi0 XUMHUYECKHX djeMeHToB «Meramiue-
CKHE/HEMETANIMYECKHE CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMUYECKUX DJIEMEHTOB B CO-
OTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM M TOJIO)KEHUEM B MEPUOJUUYECKON CHUCTEME XH-
mudeckux saeMmeHToB .M. MenaeneeBay

Paznen 2. Xumunuyeckue peakuuu

12

Tema 2.1. Tunsl
XHMHUYECKHX peak-
119707

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKHX PEaKIUil ¢ ydyacTHeM HeopraHndeckux BemecTB. Co-
CTaBJICHHE YPaBHEHUH peakluil coelMHEHMs, pa3IoKEeHUs, 3aMelleHHs], 0OOMeHa, B T.4. peak-
LIU{ TOPEHUs], OKACIECHUA-BOCCTAHOBJICHUS.

VYpaBHEHMS OKUCIIEHUSA-BOCCTaHOBJIECHUs. CTeneHb OKucieHus. OKHUCIUTENb U BOCCTAaHOBU-
Tenb. COoCTaBl€HNE M YPAaBHHUBAHHWE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH METOJ0M
3NIEKTpOHHOro OanaHca. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIUN B NPHUPOJE, MPOU3-
BOJICTBEHHBIX IPOLECCAX U KU3HEACITEIBHOCTA OPraHU3MOB

IpakTuyeckoe 3anaTue Ne2 KonumdyecTBEeHHBbIE OTHOIICHUS B XUMUU. OCHOBHBIE KOJIHYE-
CTBEHHBIE 3aKOHBI B XMMHUM M pacueThl 110 YPaBHEHHUSAM XUMHUUYECKUX peakuuid. Monb Kak
€MHMIIa KOJIMYeCTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHUSI MacChl U 3HEPTHUU.
3akoH ABoraapo. MonspHslii 00beM razoB. OTHOCUTENbHAS TUIOTHOCTH ra30oB. PacdeTsl mo
YpaBHEHUSAM XHMHUUYECKUX PEAKIMI C MCIOJIb30BAHHEM MacChl, 00beMa (HOpMalbHBIE YCIIO-
BUSI) Ta30B, KOJIMYECTBA BEIIECTBA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)

Tema 2.2. DuekTpo-

Conep:xanue yueOHOro MaTepuaJia

JImuHocTHEIE, Me-
TanpeaMeTHBIC U
peaMETHBIC

10




JUTHYECKAS JUCCO-
AN ¥ HOHHBIN
o0MeH

Teopust aneKTpoauTHYECKON auccounanuu. oHbl. DNeKTpOINUThI, HEAIEKTPOIUTHI. Peakunn
HOHHOro ooMeHa. CocTaBlieHHE peaKkIii HOHHOTO OOMEHa ITyTeM COCTABJICHHS MX MOJIHBIX U

COKpAIICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIC peakIuu. 3a/laHus Ha COCTABIICHUE
HMOHHBIX pPEaKIIHil.

KonTtpoabsnas pa6ora Ne 1 CtpoeHue BemiecTBa U XMMHUECKHUE PEAKIIUU

JlabopaTopHoe 3ansitue Ne 1

JlaGopaTopHas pabota « TUITBI XUMUUYECKHX PEaKIIHIL.

HccnenoBanue TUIOB (110 COCTaBY M KOJWYECTBY MCXOJHBIX M OOpa3yIOLIUXCsl BELECTB) U
MPU3HAKOB XMMHUECKUX peakiuil. [[poBeaenne peakuuit HOHHOro 0OMeHa, ONpe/esieHre cpe-
JIbl BOJHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHHE HOHHBIX peaKLuii

Pazpgea 3.

CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BelleCTB

16

Tema 3.1. Knaccudu-
Kallys, HOMEHKJIaTypa
U CTPOEHHE Heopra-
HUYECKHUX BEIICCTB

Coaep:xanue yueOHOro MaTepuaJia

[Tpenmer neopranmueckoil xumun. Knaccudukanus HeopraHmdeckux BemecTB. [IpocTsie u
CcJI0’kHBIe BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCH/IbI, THUPOKCHUIbI, KUCIIOTHI,
conu). B3aumocBsA3p HeOpraHM4ecKHX BellecTB. ArperaTHble COCTOSIHUS BellecTBa. Kpu-
CTaJulMYecKre U aMop(dHbIe BelecTBa. THUMBl KPUCTAUNIMYECKUX PELIETOK (aTOMHasl, MoJie-
KyJIipHasi, HOHHasA, METaJUIMYecKas ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBAa OT THIA
KPUCTAJJIMYECKON PELIETKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTHM BELIECTB OT BHJA XH-
MUYECKOW CBA3M U TUIIA KpUCTAUIMYECKOM pemeTku. [IpuunHbl MHOrooOpas3us BeliecTs

KOMIIETEHIINN B
COOTBETCTBHH C
®I'OC cpennero
obrero oopaso-
BaHUS, YTBEp-
KICHHOTO TPHUKa-
30M MuHucrep-
cTBa 00pa3oBaHUA
1 Hayku PO ot
17.05.2012 Ne 413

JIndHOCTHBIE, Me-
TanpeaMeTHbIC U
MpeIMEeTHBIE
KOMIIETEHIIUN B
COOTBETCTBUH C
®I'OC cpennero
obrmiero oopaso-
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4YeCKHUX BEIIECTB: HAa3BAaHUE BEIIECTBA UCXOMS U3 UX XUMHUYECKOMN
(opMyIBI WM COCTABICHHE XUMHUECKOW (POPMYIIBI MCXOJIS U3 Ha3BaHMS BEIECTBA 110 MEXK-
nyrapoaHout (MIOITAK) wim TpuBransHON HOMEHKIAType. PeneHne npakTHYecKux 3a1aHui
1o KJIACCH(PHKAIMK, HOMEHKJIAType M XMMHUYECKHM (OpMyJiaM HEOPTaHUYECKHX BEILECTB
pa3IMYHBIX KJaccoB (YrapHbIi ras, yriaeKucibli ra3, aMMHaK, raieHas U3BecThb, HeralieHas
U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIbI XMMUYECKHUX BEILECTB,
ONpeeNATh NPUHAMJICKHOCTh K KJIaccy.

Hctounukn xumuyeckor MHGOpMauu (CpeacTB MaccoBoi nHdopmammu, cetb VHTEpHET U
npyrue). [louck nudopmanuy no Ha3BaHUAM, UACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

BaHUsI, yTBEP-
KJIEHHOTO NIPHKa-
30M MuHucrep-
CTBa 00pa3oBaHUs
u Hayku PO ot
17.05.2012 Ne 413

Tema 3.2. Odusuko-
XUMHYECKHE CBOM-
CTBa HEOPTaHUIECCKUX
BEILIECTB

Coaep:xanue yueOHOIro MaTepuaJia

Mertamibl. O0mpe ¢pu3nyeckne U XMMHYECKHE CBOWCTBA METaUIOB. CIIOCOOBI MOTyYeHHUS.
3HayeHHEe METAJIOB U HEMETAIJIOB B IIPUPOJE U JKU3HEESITEIbHOCTH YEJIOBEKAa U OpraHu3-
MoB. Koppo3ust MeTauioB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3HH

Hemerannel. O6mue ¢puznyeckre 1 XMMUYECKUE CBOMCTBA HeMeTauoB. THUIMYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKJIaTypa COEAMHEHHH HEMETaJlIOB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX BCUICCTB (OKCI/II[OB, THIPOKCH-
J0B, KHUCJIOT, cojieil u ,[[p) 3aKOHOMepHOCTI/I B UI3MEHEHHUM CBOICTB MMPOCTBIX BCHICCTB, BOOO-
POOHBIX COGHHH@HHﬁ, BBICHINX OKCHAOB U THAPOKCHUIOB

IIpakTnyeckue 3ansitust Ne 4 CocraBieHHe YpaBHEHUH XMMHUYECKUX PEAKIUN C ydacTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEILECTB: METAJJIOB U HEMETAUIOB; OKCUAOB METAJI-
JIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHMUYECKUX KUCIIOT, OCHOBaHUHN U amo-
TEPHBIX THAPOKCHUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, MOJIY-
yeHue U 0e30MacHOe UCIOJIb30BaHNE BaKHEHIINX HEOPTraHUYECKHX BEIIECTB B OBITY M Mpak-
TUYECKOM JeSTEIbHOCTH YeJIOBEeKa

Tema 3.3. UnenTu-

Conep:xxanue yueOHOro MaTepuaJia

JImuHocTHEIE, Me-
TarpeaAMETHBIC U
MpEAMCTHEBIC
KOMIIETEHIINU B
COOTBETCTBHH C
®I'OC cpennero
obrmiero obpaso-
BaHUsI, yTBEP-
YJEHHOTO MPHUKa-
30M MuHucrep-
cTBa 00pa3oBaHUs
u Hayku PO ot
17.05.2012 Ne 413
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(uKaiys HeopraHu-
YEeCKUX BEIECTB

JlabopaTopHoe 3ansiTne Ne 2
JlaGopatopHas pabota «MneHTHdUKanKsg HEOpPraHMYECKHX BellecTBy. PerieHue skcnepu-
MCHTAJIBHBIX 3a4a4 I10 XUMHWYCCKUM CBOMCTBAM METAJJIOB 1 HEMCTAJIJIOB, 11O paCliO3HaBaHUIO

U MOJIyYEHHUIO COeIMHEHUH METayuIOB U HeMeTasioB. MaeHTudukaiys HeopraHnueckux Be- 2
IIECTB C MCIOJB30BaHMEM HMX (U3NKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX
peakuuii. KauecTBeHHble peakuuu Ha Cyib(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KaTHOH
AMMOHHMSI.
KonTtpoabnas padora Ne 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 2
JAPK-cpeanuii 6aj1 1o TEKyIIMM OLlEHKAM YCII€eBAeMOCTH
2 cemecTp
Pa3nean 4. CTpoeHue 1 CBOICTBA OPraHNYeCKHUX BelIeCTB 28
Tema 4.1. Knaccudu- | Coaep:kanue yuedGHOTo MaTepuasa 4
Kanus, CTpPOCHUE U JImuHocTHEIE, Me-
HOMEHKIIATypa Opra- [TostBneHue U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenqmeT oprannyeckoil XuMuu. TanpeIMETHBIE 1
HIYECKHX BEIIECTB MecTo u 3HaueHHE OPraHUYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK. HpEAMETHBIC
XUMHYECKOE CTPOCHHE KaK MOPSI0OK COETUHEHHS] aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJICHT- KOMIICTCHIINY B
HOCTU. OCHOBHBIE MOJIOKEHHUS TEOPUU XMMHUYECKOTO CTPOEHHUS OPraHUYECKUX COEAVMHEHUN COOTBETCTBUH C
A.M. BytnepoBa. YriepoaHblil CKeJleT OpraHu4eCKOi MOJIEKYJbl. 3aBUCUMOCTh CBOICTB Be- PIOC cpemero
IECTB OT XUMHYECKOTO CTPOEHHs MOJIEKY/. M3oMepust u uzomepsl. IloHsTHE O QYHKI[HO- obuero obpaso-
HanbHOU rpynmne. Pagukan. [lpunnunel knaccudukanyy opraHu4ecKuX coelnHeHuN. Mex- 2 Bafiil, yreep-

JyHapOoJHAs HOMEHKJIaTypa U MPUHIIMITBI HOMEHKIIATYpPhl OpraHu4Yeckux coennHeHui. [lons-
THE 00 a30TCOAEpXk AIIUX COCAUHEHMSIX, OMOJOrMYecKH aKTHBHBIX BelllecTBax (yrieBojax,
KUpax, OeTKax U Jp.), BBICOKOMOJEKYISIPHBIX COEIUHEHUAX (MOHOMED, MOIUMED, CTPYKTYP-
HOE 3BEHO)

JECHHOTO NpHUKa-
30M MuHucrep-
cTBa 00pa3oBaHUs
u Hayku PO ot
17.05.2012 Ne 413
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IIpakTyeckoe 3ansitue Ne S HomeHknarypa OpraHM4ecKMX COEAMHEHHH OTAEIbHBIX
KJIaCCOB (HACBIILICHHbIC, HEHACBILICHHbIE U apOMAaTUYECKUE YIJIEBOAOPOABI, CIUPTHI, (HEeHO-
JIbI, alIbJIETU/bl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOJIHBIX U COKpaIleH-
HBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BELIECTB OTIENbHBIX KJIACCOB, HUCHOJB3Yd HUX
Ha3BaHUs IO CHUCTEMAaTUYECKOW M TPUBHAJIBbHOM HOMEHKJIAType (ITWJIEH, alleTUIIEH, IIHIe-
puH, (eHon, GpopManbierns, ykCycHas KUCloTa, IIuiuuH). Pacyersl npocteiimeit ¢popmybl
OpraHMYECKON MOJIEKYJIbI, UCXOS U3 JIEMEHTHOro cocTasa (B %)

Tema 4.2. CBoiicTBa
OPTraHUYEeCKUX CO-
eIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

16

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COECAMHEHUN OTIENbHBIX KJIAacCOB (0COOEHHO-
CTH KJaccu(UKalMU U HOMEHKJIATYpbl BHYTPH KJlacca; FOMOJIOTHUYECKUil psi 1 oOmas dop-
MyJa; u3oMepust; GU3NIECKHUEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHHU):

— IpeliebHbIE YIIEBOJOPOAbl (AJIKaHbl U LUKJIOANKaHbl). ['opeHne MeTaHa Kak OJMH U3 OC-
HOBHBIX UCTOYHHMKOB TE€IUIA B MPOMBIIIJIEHHOCTU U ObITy. CBONCTBA NPUPOAHBIX YIIEBOAOPO-
JI0B, HAXO0XJACHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

— Helpe/ieNbHble (AIKEeHbI, AJIKUHBI U AJIKaIUCHbI) U apoMaTHUYeCKUe YIieBoaopoabl. ['opeHne
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOIO IIJIAMEHH JUISl CBAPKU U PE3KH METAIIIIOB

— KHUCIIOpOJCOAepKalllue COeAUHEHUs (CUPThl U (EHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
aJIbJIETU/Ibl M KE€TOHBI, KUPBI, YIaeBosl). [IpakTHueckoe NpUMEHEHUE STUIICHIVIUKOIIA, TJIH-
uepuHa, ¢perona. [Ipumenenue Gopmanbaernia, aneTalbIeruaa, YKCyCHOM KUCIOTHL. Mbuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Motoliie cBoicTBa MbLIa

— a30TCO/IEPKAIUE COEIMHEHHUsI (AMUHBI U aMHUHOKMCIIOTHI, Oesiku). BricokoMoneKynsipHble
COeIMHEHUS (CUHTeTHYeCKHE U OMOJIOrMYeCKH-aKTUBHbIE). MOHOMED, MOUMEp, CTPYKTYPHOE
3BeHO. [lommmepu3anys sTHIIeHa Kak OCHOBHOE HAaIPaBJIEHUE €r0 UCIIOIb30BaHUs.
I'enernueckas cBA3b MEXKAY KJacCaMHM OPraHUYECKUX COEIMHEHUIN

JImaHocTHEIE, Me-
TarpeaAMETHBIC U
MMpEAMCTHBIC
KOMIIETEHIINU B
COOTBETCTBHH C
®I'OC cpennero
obrmiero obpazo-
BaHUsI, YTBEP-
YJEHHOTO MpHUKa-
30M MuHucrep-
CTBa 00pa3oBaHUA
u Hayku PO ot
17.05.2012 Ne 413

JInaHoCTHBIE, Me-
TanpeIMETHBIE U
MPEIMETHBIE
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IIpakTnyeckoe 3anaTHe Ne 6 CBOIiCTBa OPraHMYECKMX COECIMHEHHUI OTHENIBHBIX KJACCOB
(TpuBHAJIbHAS U MEXIYHApOaHAs HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJTyYe-
HUS): IpeeibHbIe (AIKaHbl U LUKJIOAJIKaHbl), HENPEE/IbHbIE (AIKEHBI, AJIKUHBI U aJIKa/ne-
Hbl) U apOMaTUYECKHE YIJIEBOAOPOAbI, COUPTHI U (EHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(QUPHI,
aJIbJETU/Ibl U KETOHBI, aMUHbl U aMHUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS. 3aaa-
HUS Ha COCTABJICHHE YPaBHEHUH XMMHUYECKUX PEAKIMH C yYacTHEM OpPraHMYECKHUX BELIECTB
Ha OCHOBaHUH MX COCTaBa U CTPOCHMUSI

IIpakTnueckoe 3ansitue Ne 7 CocTaBiieHre cXeM peaklui (B TOM YHUCIIE 110 MPEAJI0KEHHBIM
LIEN0YKaM IPEBpAIlEeHH), XapaKTepU3yIOIUX XMMHYECKHE CBOWCTBA OPraHMYECKHX COEIU-
HEHH OTIENBHBIX KJIACCOB, CIIOCOOBI MX IMOJIYyUYEHUS U Ha3BaHHE OPTaHUYECKUX COCIMHEHUIN
110 TPUBUAJIBHON WJIM MEXIYHAPOJHON CUCTEMaTHYECKOM HOMEHKIIATYPE.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH HA CBOMCTBA OPraHWYECKHUX
COEUHEHUH OTAEIBHBIX KIACCOB

JlabopaTopHnoe 3ansitue Ne 3 JlaGoparopHas pabota «IIpeBpaiieHusi opraHM4ecKUX BEIIECTB
Ipu HarpeBaHuw». [lonyyeHue 3TuIeHa U U3y4eHHE ero cBocTB. MoenupoBaHue MOJIEKYII U
XUMHUYECKUX MPEeBpaIleHUl Ha pUMepe dTaHa, STUJICHA, alleTHIIeHa U JIp.

Tema 4.3.
Wnentudukanus op-
TaHUYECKUX BEIIECTB,
MX 3HAYEHUE U MpH-
MeHeHHe B OLITOBOH U
MIPOU3BOACTBEHHOMN
JIeITEeIILHOCTH YeJIo-
BeKa

Conep:xxanue yueOHOro MaTepuaJia

buooprannueckue coeaunenus. [Ipumenenue u 6uosnorndeckas posb yriaeBojoB. Okxucie-
HUE YTJIeBOJOB — UCTOYHUK SHEPIUU KUBBIX OpraHu3MoB. O6sacT MPUMEHEHNS aMUHOKHC-
not. IlpeBpamienus 6enkoB NMUILK B opraHu3Me. buonornueckue ¢pyHkuuu 6emkoB. buomno-
rudeckre QyHKIUU KUpoB. Poiab opraHndeckoil XMMUU B pellIEHUH Mpo0sieM NuIleBor 0es-
OIIACHOCTH

Posib opranuyeckoil XMMUHM B PEUICHUU MPOOJIEM dHEpreTHuyeckoi OEe30MacHOCTH, B pa3BU-
TUU MEAMIIMHBI, CO3JaHIUH HOBBIX MaTEpHUajOB, HOBBIX UCTOYHHKOB SHEPTUU (JIbTEpHATHUB-
HbI€ UCTOYHUKHU dHEpruu). OnacHOCTh BO3ACHCTBUS HA KUBbIE OpPraHU3Mbl OpPraHMYECKHX
BEIIECTB OTJIENbHBIX KJIACCOB (YIJIEBOAOPO/bI, CIIUPTHI, (PEHOIBI, XJIOPOPraHUUECKHE MTPOU3-
BOJIHBIE, aJIbACTUIBI U JIP.), CMBICH I10KA3aTels IPEAEIBHO JOyCTUMOM KOHIIEHTpaLUH

KOMIIETEHIINN B
COOTBETCTBHH C
®I'OC cpennero
obrero oopaso-

BaHUS, YTBEp-

KICHHOTO TPHUKa-
30M MuHucrep-

cTBa 00pazoBaHUA
1 Hayku PO ot

17.05.2012 Ne 413

JImuHocTHEIE, Me-
TarpeaIMeTHBIE ’
peaMeTHBIE
KOMIIETEHIINA B
COOTBETCTBHH C
®I'OC cpennero
o01iero oopaso-
BaHUs, YTBEP-
KJIEHHOTO MPHKa-
30M MuHucrep-
CTBa 00pa3oBaHUs
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JlaGopatopHoe 3ansaTue Ne 4 JlaGoparopHas pabora: «MneHTH(UKaIusS OpraHMuecKuX co-
eIMHEHUI OTIENBHBIX KiaccoB» MIeHTHUKanus OpPraHMYeCKHX COCIUHEHUH OTIeNbHBIX
KJIaccoB (Ha MpUMepe albJIeru10B, Kpaxmaia, yKCyCHON KUCIIOThI, OENKOB U T.I1.) C UCIIOJIB30-
BaHHEM X (DPU3UKO-XMMHUYECKHX CBOMCTB M XapaKTEPHBIX KaYeCTBCHHBIX peakiui. JleHary-
pauus Oenka npu HarpeBaHuu. L[BeTHble peakuuu OenkoB. Bo3HWKHOBEHHE aHATTUTHYECKOTO
CHTHaJa C TOYKH 3PEHHS XMMUYECKUX MPOLECCOB NPU NPOTEKAaHWM Ka4eCTBEHHON DPEaKIlHH,
MO3BOJISIOIEH UICHTH(PULIMPOBATH MPEIOKEHHBIE OPTaHUYECKUE BEIECTBA

KonTtpouabnas padora Ne 3 CtpykTypa U CBOICTBA OPraHUYECKUX BELLECTB

Paznen 5. Kuneruveckune u TepMOIHHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peaKknuii

CxopocTh XumMuye-
CKHUX PEaKIIHi.
XUMHUYECKOE paBHO-
BEcUe

Coaep:xanue yueOHOro MaTepuaJia

CKOpoOCTh peakiny, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJBI PEATUPYIOLINX Be-
LIECTB, KOHIIEHTPALMH PEArupYyOIINX BEIIECTB, TEMIIEPATYPhl U IIOIMIAAN PEAKIIMOHHOM MO-
BepXHOCTH. TerioBbie dPPEKTHI XUMHUUCCKUX PEaKIHMi. DK30- U SHIOTCPMUUYECKHE, PeaK-
.

OOpatuMocTh peakiuii. XMMHYeCcKoe paBHOBECHE U €T0 CMEIICHUE MO JEHCTBUEM pa3Iny-
HBIX ()aKTOPOB (KOHIIEHTpAIMsl pEareHTOB WM MPOJYKTOB peaklliy, JAaBJIEHUE, TEMIIepaTy-
pa) AN CO3/IaHus ONTUMANIBHBIX YCIOBHM MPOTEKaHUS XUMUYECKUX MporeccoB. [IpunHnumm
Jle Illatenne

IIpakTnyeckue 3anaTua Ne 8 Pemenne npakTMKO-OPUEHTUPOBAHHBIX 33/IaHUN Ha aHAJIMU3
($akTOpOB, BAMSIONIMX HA U3MEHEHUE CKOPOCTH XUMUYECKON peaKkuy, B T.4. C MO3HUIIUNA KO-
JIOTMYECKH 11e1eCO00pa3HOro MOBEACHUS B OBITY M TPYILOBOW JEATENBHOCTH B LIENIAX COXpa-
HEHHsI CBOEro 3J0pOBbS M OKpYXKarolled NpUPOAHOW cpeasl. PemeHne mnpakTHKoO-
OpPUECHTUPOBAHHBIX 3aJaHUl Ha NpuMeHeHue npuHiuna Jle-lllarense Ui HaXOXKIAEHUSA
HAIpPAaBJIEHUSI CMEIIEHHs] PABHOBECUSI XUMUYECKOW peakliuy U aHalu3 (paKkTOpPOB, BIUSIOIINX
Ha CMELICHUE XUMUYECKOTO PABHOBECUS

Pa3pea 6.

PacrBOpsI

Tema 6.1.

Coaep:xanue yueOHOro MaTepuaJia

JIudHoCTHBIE, Me-
TanpeaMeTHbIC U
MpeIMeTHBIE
KOMIIETCHIIUU B
COOTBETCTBHH C
®I'OC cpennero
obrmiero obpaso-
BaHWUS, yTBEP-
KIECHHOTO MPUKA-
30M MuHucrep-
CTBa 00pa3oBaHUs
u Hayku PO ot
17.05.2012 Ne 413
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[Tonsarue o pactBopax | PactBopenue kak ¢pu3znko-xumuueckuii npouecc. PactBopbl. CriocoObl MPUTOTOBICHUS pac-
TBOpOB. PacTtBOoprMOoCTb. MaccoBast 101 pacTBOPEHHOro BemiecTBa. CMBICH MOKa3aTels
Ipe/IeNbHO JOIYCTUMON KOHLIEHTPALUH U €r0 UCIIOIb30BaHKUE B OL[CHKE YKOJIOTMYECKOH Oe3-
OIIACHOCTH.

[TpaBuiIa 5KONIOTUYECKH LIEIECO00PA3HOTO MOBEACHUS B OBITY U TPYNOBOW NESTEIHLHOCTH B
LEJISIX COXPAHEHMsI CBOETO 370POBbs U OKPYKAIOILEH MPUPOAHOM CPElbl; ONIACHOCTh BO3ACH-
CTBHUs HA KUBBIE OPraHU3MbI OIIPEIEICHHBIX BEILECTB.

Penienne nmpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUK HA PAaCTBOPHI, UCIIOIb3YEMBIE B
OBITOBOW M IIPOU3BOJCTBEHHOM AEATEILHOCTH YEJIOBEKA

Tema 6.2. Uccneno- |Conep:kaHue yueOHOro Marepuasa

BaHUE CBOWCTB pac-
TBOPOB JladopaTopHnoe 3ansaTue Ne 5 JlaGopaTopHas padota «[IpuroroBienue pactBopoBy. [Ipuro-

TOBJICHHE PACTBOPOB  3agaHHOW  (MmaccoBoil, %) KoHUEHTpamuu (C  MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHU) U ONpPEENIEHUE Cpeibl BOJHBIX pacTBOpoB. Pemenue 3amay
Ha [IPUTOTOBJIEHUE PACTBOPOB

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme MNPUKJIAAHOTO MOIlyJIﬂ)

Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

Xumus B ObITY U Coaep:xanue y4eOHOro MaTepuasa

MPOU3BOACTBEHHOMN

JEATENbHOCTH YeNo- Hogeiimme nOCTHXKEHUS XUMHYECKOW HAYKW M XUMHUYECKOM TEXHOJOTWH. POib XMMHM B
BeKa 00eCreuYeHnr SKOJIOTUYECKOM, SJHEPTeTUYECKON U MUIIEBOM OE30MacCHOCTH, Pa3BUTHH MEIH-

uuHbl. [IpaBuia moucka W aHanu3a XMMHMUYECKOM MHQPOpMAIUMM U3 Pa3jIMYHbIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MaccoBOi MHPOpMaLUH, ceTb IHTepHeT)

IIpakTyeckoe 3anaToe Ne 9 [Tonck n aHaIN3 KEMCOB O MPUMEHEHUN XMMUUYECKUX BEIIECTB
U TEXHOJIOTUH ¢ yyeToM Oynyiel mpodeccCunoHaNbHOM 1eATeIbHOCTH TI0 TEMaM: BayKHeHIIne
CTPOUTEINIBHBIE MAaTE€pHaJIbl, KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKU, CTEKJIO, KEpaMHKa, Ma-
TepHalbl JJis 3JIEKTPOHUKH, HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HUCTOUHUKH JHEPrHH,
OpraHu4ecKre 1 MUHEpalbHbIe yI00pEeHNs, IEKapCTBEHHBIE BEIIECTBA, OBITOBAsK XUMHUSI.
3amura: IIpencraBienne pe3yabTaTOB pPEIICHHS KEMCOB B (hopMe MUHM-TOKIIAAa C TIPEe3eH-
Tanuen

JImaHocTHEIE, Me-
TarpeIMeTHBIE ’
MMpEAMCTHBIC
KOMIICTCHIIMU B
COOTBETCTBHH C
®I'OC cpennero
o0rero oopaso-
BaHUS, YTBEP-
KICHHOTO TPHUKA-
30M MuHucrep-
CTBa 00pa3oBaHUs
1 Hayku PO ot
17.05.2012 Ne 413

IIpomeskyTouHas aTTecTAUMSA MO AUCHUIIMHE (1M PepeHUNPOBAHHBIN 3a4eT)
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY oODecreye-
HMI0 Y4eOHOM TMCUMIINHBI

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTJA0OPATOPUHM XUMUU ISl IPOBEACHUS 3aHATUIA JIEKIIMOHHOTO THUIIA, MPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabodee MecTO MpemnoaaBaTes;

- CIIELUATIM3UPOBAaHHAA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarouXxcs);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEAUNHBIN IPOEKTOP, IKPaH.

Y4eOHO-HaTJISIHbIE TOCOOUS: TJIaKaThl, y4eOHO-HATJIAIHbIE TOcOo0Ous, o0eceyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueil mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayITM0 MaTepUalIbl, KOMIIBIOTEPHBIC MPE3CHTAIIUH.

Kommbrotep mmeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHy10 ceTh HTEpHET, OCHAIIEH JTUIIEH3UOHHBIM IPOTrPaMMHBIM 00€CIICUEHUEM.

3.2. Y4eOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecriedeHue peau3a-
UM y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO OOpasoBanms/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u31I., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2022.— 291¢.— https://urait.ru/

2. Apremenko A.W. Opranwnueckas xumwus: yueOHuk /AWM. ApremeHko.- 5-¢
u3., ucap.- MockBa: KHOPVYC, 2021.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'abpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akanemus, 2022.- 240c.https://academia

4. Aundunorenona, U. B. Xumus: yueOHUK 1 PAKTUKYM ISl CpeTHETO TIpodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenora, A. B. babkos, B. A. [lonkos.- 2-¢
U31I., UCTIp. U Ao1.- Mocksa: U3narensctBo FOpaiit, 2021.- 291 c.- https://urait.ru/

JlonosHUTE ILHBIE Y4eOHbIE U3IaHUS

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

6. Apremenko A.W. Oprannueckas xumus: yueOuuk /A.H.ApreMeHko.- 5-e u3f.,
ucrp.- u pom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muaka, H.JI. Obmas xumust : yuebnoe mocodbue / ['muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/



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

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (omumnuazna «Ilokopu BopoObeBEI TOPEI»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 17151 IKOJIBHUKOB « XUMUS» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIs HIKOJIBHUKOB).

MeToanuyeckue yKa3aHusl AJ151 00yYAKOIIUXCS 10 OCBOCHUIO U CIUIJINHBI

11. Meroauveckue yka3zaHHs JJIsl 00YYarOIIUXCS 110 BBIMTOJHEHUIO TPAKTUYESCKUX
pabor.

12. Meroanueckue yka3zaHus sl 00y4JaroluXcsl 0 BRIMOJIHEHUIO Ja00paTOPHBIX
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

JUYHOCHHbIE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CamMOOIIpe-
JEJICHUIO;

- HaJIMYMe MOTHBALIUU K 00YUYEHHIO U JMYHOCTHOMY Pa3BUTHIO;

- LCJICHAIIPABJIICHHOE DPA3BUTUE BHYTPEHHEH IMO3ULMU JINYHOCTU
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN HapoaoB Poccuiickoit de-
Jiepalvy, UCTOPUYECKUX M HAllMOHAJIBHO-KYJIBTYPHBIX Tpaauuuil, ¢op-
MHPOBAaHUE CHCTEMBI 3HAYMMBIX [IECHHOCTHO-CMBICIIOBBIX YCTaHOBOK, aH-
TUKOPPYILIMOHHOTO MHPOBO33PEHHUs, INPABOCO3HAHMS, 3KOJIOTMYECKOU
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTH SN M CTPOUTD )KU3HEHHBIC TUIAHBI;

- YyBCTBO TOPJOCTH M YB&KEHHUS K HCTOPUU U JTOCTHIKEHUAM
OTEYECTBEHHOW XMMHUYECKON HAyKH; XMMUYECKH I'PAMOTHOE IOBEJICHHE B
npoeCCUOHAILHON JIeATEIBHOCTH U B OBITY HpU OOpaIleHuu c
XUMHUYECKHMH BEIIECTBAMU, MATEPUAIAMH U ITPOLIECCAMM;

- TOTOBHOCTh K MIPOAOJDKEHHIO OOpa30BaHMs M MOBBIIIEHUS
kBanukanu B K30paHHOH NPO(ECCHOHATBHOU JEeSATENbHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTHKEHUS COBPEMEHHONW XMMHYECKOM
HayKl M XHMMHUYECKMX TEXHOJIOTUH Ui TOBBILIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
JEeATEIbHOCTH;
memanpeomemuule.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yuyeOHbIE NEHCTBUS (PETyJIsSTUBHBIEC, MO3HABATEIbHBIE, KOM-
MYHHKaTHUBHBIE);

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MO3HABATEIBHON M COLUAIIb-
HOM MpaKkTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YUeOHOM AeITeTbHOCTH, OpraHU3alui y4eOHOT0 COTPYAHU-
YecTBa C MeJarornyeckuMu pabOTHUKAMHU U CBEPCTHUKAMU, K YU4aCTHIO B
MOCTPOCHUH MHANBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIbHOM JIESATEIHHOCTH;

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eHl, MOWCKAa aHAIOroB, (POPMYJIMPOBAHHUS BBIBOJIOB) JUISL pELICHUS
ITIOCTaBJICHHOM 3a/lauyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HabmroieHNsI, HAYYHOTO OHKCHEPUMEHTA) [UIS HU3YYCHHS Pa3IUYHbIX
CTOPOH XHMMHYECKUX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HHMKAET
HE00XOIMMOCTh CTAJKUBAThCs B IpodeccnoHaIbHOM chepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHOU paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpennuii 6amt 1o Te-
KYIIMM OLICHKaM yclie-
BAEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHus
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- HWCIOJB30BAHWE PA3IUYHBIX HMCTOYHHUKOB ISl TIOJyYCHUS
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPECTABICHUN: O MATEPUAILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHUU MPUPOIBI; O MECTE U
3HAYCHHH XMMHUH B CHCTEME €CTECTBEHHBIX HAayK W €€ POJu B obecrede-
HUW YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, IHEPTreTUYECKON 1 MUIIEeBOW 0€30IMacCHOCTH, B Pa3BUTUH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
obecrieueHnr PaIrMOHAIILHOTO TMPUPOJIONOIB30BaHMS, B (POPMUPOBAHUHU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YEJOBEKAa, a TaKXKE DKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpeie;

- BJIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAratoIIKMe TOHITHS (JOMOTHUTEIIBHO K CUCTEME MTOHATHH 0a30-
BOT'O YPOBHSI) - M30TOIbI, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHE aToMma,
rUOpUIM3AIMS aTOMHBIX OpOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSI3b», KPATHBIC CBSI3H), MOJISIpHAS KOHIICHTPAIHsI, CTPYKTypHas Gpopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTrpudeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPHUCTAIIJIOTH I~
paThl, CTEIICHb JUCCOIMAIINHU, JJIEKTPOJIU3, KPEKUHT, PU(OPMHUHT); TEO-
pUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PCHUYCCKUE 3HAHMUS, JICHKAIIIHEC
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIC IPEICTABICHUSI O CTPOCHUH BEIIECTBA Ha aTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHUS O MeXa-
HU3MaX XUMHUYECKHUX pEeaKIHil, TEPMOJUHAMHYECKUX W KUHETUUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MaCHOM HCIIONb30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MIPAKTUUYECKOMN JCSITEIHLHOCTU YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHUHN BBISBIISITH XapaKTepPHBIC MPU3HAKU
Y B3aMMOCBSI3b U3YUEHHBIX MOHITHHI, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKMX BEILIECTB M UX MPEBPAILLIECHUN; BBISBIATH B3aUMOCBA3b XUMUYECKUX
3HAHUH C TOHATUSMHU U MPEJCTABICHUSIMHU APYTHX MPEAMETOB sl Ooiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHUPA; UCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS TSI 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
npupoay,

- ¢(hopMHPOBAHHOCTh YMEHUU HCIOJIH30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHHA MEXKTYHAPOIHOTO COI3a TEOPETUUYECKON W TIPU-
KJIaJJHOM XUMUU U TPUBHAIbHBIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUsT GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX, CO-
KpAIICHHBIX U CKEJIETHBIX) (OpPMYJ OPraHUYECKUX BEIECTB; COCTABISATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBaTh WX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJICK-
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TPOHHOTO OajaHca ATHUX PEAKIUi; peaKIuii HOHHOTO OOMEHa IMyTeM CO-
CTaBJICHUS MX IOJHBIX M COKPALLEHHBIX HMOHHBIX ypaBHEHHUH; peakuuil
THJIPOJIN3A, PEAKUUH KOMIUIEKCOOOpa3oBaHUs (Ha NpuUMepe T'MIPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMUYE-
CKHE CBOICTBa BEIECTB COOTBETCTBYIOUIMMHU SKCIIEPUMEHTAMH U 3aIlu-
CSIMU YPABHEHUN XMMUYECKUX PEAKLUN;

- c(OpMHPOBAHHOCTH yMEeHUui KJaccu(puIupoBaTh
HEOPraHMYECKUE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE PpEaKIMH,
CaMOCTOSITEJIbHO BbIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCUpUKaLUN
U3Y4aeMbIX XMMHMUECKUX OOBEKTOB; XapaKTepU30BaThb COCTaB U
BaXHEHIIME CBOICTBAa BELIECTB, NPHHAICKAIMUX K OINPEIEICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
THJIPOKCUBI, COJIH; YIJIEBOAOPO/bI, MPOCThIe 3(PUPBI, CIIUPTHI, (PEHOIBI,
aJIbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CIOXHBIE I(PUPBI, KUPHI,
YTJIEBO/bI, aMUHBI, AaMUHOKHUCIIOTBI, OEJIKN); IPUMEHSATh 3HAHUSI O COCTaBe
U CBOMCTBaxX BEIIECTB JJS SKCIEPUMEHTAIBHOM IPOBEPKU THIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEH NPOTEKaHHUsS XMMHUYECKHUX peakiuil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

- c(hopMUPOBAHHOCTh YMEHHMI MNOATBEP)KIaTb Ha KOHKPETHBIX
MpUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHOW CITIOCOOHOCTH OpraHudye-
CKUX COEAMHEHHUH OT KPaTHOCTH U TUIA KOBAJIEHTHON CBA3M («O» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUS aTOMOB U TPYIIl aTOMOB B MOJIEKyJax; a
TaKXke OT OCOOCHHOCTEH peaju3alMy pa3IMyHbIX MEXaHU3MOB NPOTEKa-
HHUS pEaKLi;

- c(hopMUPOBAHHOCTb YMEHHMH XapaKTepU30BaTh HJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM M BO30YK/IEHHOM COCTOSIHUM) U MOHOB
XUMHUYECKUX 31eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst JI.1.
MeHieneeBa U UX BaJCHTHBIE BO3MOXHOCTH, WUCHOJB3YS MOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, PHEPTETUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MbIX UMH COEIMHEHUH 10 IEpUOaM U IpyIIaM;

- BJIAJICHUE CHUCTEMOM 3HaHWI O METO/ax HAy4YHOT'O IO3HAHMS SB-
JIEHUI NPUPOJBI, UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMU
IPUMEHSATH 3TH 3HaHUS IPU SKCIEPUMEHTAIBHOM UCCIIEIOBAaHUH BELIECTB
U A7 OOBSICHEHUS] XMMUYECKHUX SIBJIEHUM, UMEIOIUX MECTO B MPHUPOJE
IIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PacueThl MO XUMHUYE-
CKUM (GOpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLUN C UCIIOIb30BAHUEM
(du3nyecKrx BeIHUYUH (Macchl, 00beMa Ia30B, KOJUYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacueThl IO
HaXO0XJACHUI0O XUMHUYECKON (DOpMyIbl BellecTBa; pacdeTbl Macchl (00be-
Ma, KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKLUU, €CIU OJHO U3 MCXOJHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pPacdeThl
MaccoBOW WM OOBEMHOW [OJM BBIXOJA MPOAYKTa PEAKIUHU; PacyeThl
TETI0BOT0 3(pexra peakunii, 00bEMHBIX OTHOILIEHHH I'a30B;

- ¢OpPMUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBATh U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHON JIEATEILHOCTH YEJIOBEKA, CBSI3AHHOM C mepepa-
OOTKOIi BEIECTB; UCIOIb30BATh MOJYUYCHHBIC 3HAHUS Ul PUHATUS Tpa-
MOTHBIX peIIeHUI Npo0JieM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEJIHHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN IKCIEPUMEHT (IOJIyY€HUE U HW3YYeHHE CBOWCTB
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAIINX OpraHuye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJlay MO0 PacnO3HaBAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00paleHns ¢ BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (opMyIupOBaTh LEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEJICHANPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpPeiACTBa MacCcOBOW WH(MOpMAIUH, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
Malluio, repepadaTbiBaTh €€ W MCMOJIb30BaTh B COOTBETCTBHM C MOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTh BO3JCH-
CTBUSI HA XMBBIE OPTaHU3MBI OINPENEICHHBIX BELIECTB, MOHUMAsl CMBICI
MOKa3aTeNsl MPEeAebHOM JOMYCTUMON KOHIICHTPALMHM, W TOSCHATh Ha
npuMepax crnocoObl YMEHBIIECHUS U MPEJOTBPAIICHUS] UX BPEAHOTO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

Iloka3aTeu u KPUTEPHUHU OLICHUBAHUA KOMHeTeH[[I/lﬁ

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 MaTepuaibl, OINPENENSIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUWE KOMIETEHIIMM, COAEpKATCS B NPHIIOXKE-

HUH 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE 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 PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOf'I arTeCTaluu OCylCCTBIIACT-
Csl Ha OCHOBE CJIEJYIOUIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUU, YMEHHM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(pEeCcCCHOHAIBHBIX KOMIIETCHIIUH, IPOIEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKM — OLIEHKA BBIIOJHEHUS 3a/JaHUll JIOJDKHA MPOBOAMUTHCA B OTHOIIEHUU
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HI/II\/JI JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOMYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMHU,
YMEHUH, MPAKTHYECKOTO OTBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETCHIINN 00yJarOIIuXCS;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TIO3BOJISITh UH-
TErPATUBHO OIEHUBATH O0IIHE U PO(ECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIINUXCS;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/1aHUil J0JKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NMPO(EeCCHOHATILHOW OpUEHTALIMM WM NPEAIOYTEHUN ITpenoaaBareneii, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBINOSIHEHUU MPOLIEYP OLIEHKH 3a1aHUH UCTIOIB3YIOTCS CJIEAYIONINE OCHOBHBIE METOIbI:

- METOJ pacueTa NepPBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIMOJHEHUS 33/1aHUI OLIEHMBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMH KpHUTE-
pUsAMU OLICHKH.

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.
IlepeBoy nsiTu GanbHOM KBl yU€Ta PE3yJIbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO MIKaJIY:
Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOr0 M MPAKTHYECKOro 3a-
JAHUsl, CPeIHUIH 0aJ1J1 IO HTOraM aTTeCTAlNU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
OueHka 2 «HEeyI0BIETBOPUTEIb- <29

HO»

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

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M MOAYEPKHH €ro.
IIpaBHILHBII 0TBET MOKET OBITH TOJILKO OJHH.

1. Karnous! — 370:
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IlonoxuTeabHBIE HOHBIL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTEIBHBIE UOHBI;
['mapatupoBaHHble OTPUIIATEIbLHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOJIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otparoliiee 3JIEKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

I'uapokcua HaTpus — 3TO:
[Ilenoup HaTpus;

Oxcup Hatpus;
A30THCTOKUCIIBIN HATPH;
CepHOKHCIIBIN HaTpHil.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcuna Hatpus;
. XJIOpUJ KaJIusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemectBa, KOTOpbIE IPOBOJAT 3JIEKTPUUECKUM TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep mwenoun — 3710:
I'mapookcun meau (11);
I'mapooxkcun xenesa (111);
I'mapookcu natpus (1);
I'mapookcun nunka (11).

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

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

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

PactBOp ritoKk038I;

PactBOp caxapo3sl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBHI;
JIumda;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M JeKTPOIUTHYECKON AUCCOLUAITUH ObLT OTKPBIT:
N.A . KabnyKoBbIM;

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'odpdom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEMXKAY COAEpPKAHNEM INMEepPBOr0 U
BTOPOro CTOJ00B. OTBET 3anuChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BElIeCTBA U KJIACCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKION MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCHJIBI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) conu KuUCTbIe
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYJIOi BellecTBa U KIaccoM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAMISKHUT: K KAKI0W NO3ULINH,
0003HaYeHHOI OYyKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

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 MEXY Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO NMPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopuMblii THAPOKCU

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOi BEIIecTBa U KJIacCoOM/TPYIIIO,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 poi.

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

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

4) nBOWHas COJb
B 3aganusax 25-28 orBeT HE00X0AUMO 3aNMCATL B YVCTAHOBJEHHOM /IS OTBeTa noJjge. OrBeTom
MOkeT ObITh Hudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHNUE. (3aKpbITas ¢opma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIKE. . .

28. IIponomkuTe NpeioKeHne: BelecTsa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K JIPYTY SIBJISIOTCS. ..
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHMTH NPABHIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia AIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aaHUS

3agauu:

1. B 40 r auctuiMpoBaHHON BOJIBI PacTBOPMIIM 2 T XJiopujaa HaTpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepnoii kucnotsl cogepxutcs 456 r H , SO 4. Paccuuraiite MmaccoByro
JIOJTE0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/mur.

3. CKOJIbKO BOJIbI U COJIM HYKHO B3STb, 4YTOOBI MpUrotoBuTh 250 1 10 %-ro pacrBopa HUT-
paTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toit conu. KakoBa maccoBas 107 cou
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUsl U HUTpata cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BOI0poia ObLIO MOIYYEHO KAKOIro ra3a U CKOJb-
K0?

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

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kaxkoit 00beM Bogopoaa( B IuTpax, H.y.) IPH 3TOM BbLACIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM ¢ MaccoBO josiel 15 % Bwlmapuiau 3 T BOABIL.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpamMMmax) Haao 100aBuTh k 300 © pacTBOpa ¢ MaccoBOM Joneit

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

1.3.2. Kpurepuu oneHKHU

Ornenka 3a 3aanue «TecTupoBaHue» onpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBeT paBeH 0,1 Oamn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- IIpY OTBETE Ha BOIIPOC 3aKPHITOM (OPMBI ¢ BLIOOPOM OTBETA BIOpaH NMpPaBUIIBHBIN OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI JJaH NPaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS MTOCJIEA0BATEIBHOCTD

- IIpY OTBETE€ Ha BONPOC HA YCTAHOBJIEHHWE COOTBETCTBUS, €CIM COIOCTABJIECHUE MPOU3BEACHO
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|  Kpurepuu ouieHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauu, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIICHO C HE3HAUUTEITHbHBIMHU HETOYHOCTSIMU,) 0,1
MPEJICTaBJICHBI 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 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
Jauu, 1 HETOYHOCTh B (pOpMyJIax, UCIOJIb3YEMBIX B PELICHUH 33Jjaul
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajiaud, 2 U Oosee HeTouHOCTeH B hopMysax, UCIONIb3YeMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS 10 AITOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIHNEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (U3MYECKUX BeJTUYMH B MexKayHa- MaxkcumajibHbIH 0211
poanyio cucremy equuui (CH) —0,3 6anna
- BEPHO IepeBeIeHbl pacyeThl ePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- nonymieHa 1 omuOKa NMpH MPOBEAEHUHM pacyeTa IMepeBoja €IWHHLY 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBl PacyeThl IEPEBO/IAa BCEX €AUHUIL] U3MEPEHUs 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5| Ucnonb3oBaHne XMMHYECKHX (POPMYJI 1JIs1 pelieHust 3aa49H MaxkcumajbHbIH 0211

— 0,4 6anaa

- BCPHO U MOCJICAOBATCIIBHO 3alITMCAHBI BCC (I)OpMYHBI B COOTBCTCTBHUHU C

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOIUEHUS CyIIe-
CTBYIOLIETO MEXy (DU3MYECKHUMHU BEITMYMHAMU

- NIPaBUJIBHO COCTABJICHBI YPAaBHECHUSA, CBA3BIBAIOLIUE XMMHUYECKUE BE-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMKUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIMKOW, HEOOXOAMMOM ISl YCTAHOBIICHUS COOTHOIICHHS CYIIIe
CTBYIOLIErO MEXAY XUMUYECKUMU BEJIMUYNHAMU

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJHUKOH, HEOOXOIUMOM AJisi yCTAaHOBJICHHUS CO-
OTHOILICHHUS CYIIECTBYIOIIETO MEXAY XUMUUYECKUMH BETMUMHAMU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3BIBAIOA
HIMX XUMHYECKUE BEITMUYUHBI

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJja B COOTBETCTBUHU C CUMBOJIHMKOW, HEOOXOAUMOM JIIsl YCTAaHOBJICHHUS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIONylIeHa oJHa OIIMOKa MpU COCTABJIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYIIEHbl OMIMOKa MPU COCTaBIEHUU BCEX ypPaBHEHUH, CBSI3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHBI BCE MAaTEMAaTUYECKHUE PACUEThI 10 BCEM XUMHUYEH
CKuUM (opMyJaM B COOTBETCTBUHM C €IMHHUIIAMU HW3MEPEHMHA XUMHYE-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX PacyeToB COJepkarT  IHU(pPOBOE
3HaYeHHE M COOTBETCTBYIOIIEE eMy O00O3HAYCHUE €UHUIIBI H3MEPEHHS
xummndecknx BeianunH (CH)

0.4

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

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO PacyeTa COJEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEJCH MAaTEMAaTHUYECKHH pacyeT Mo 1 XUMHYECKOMH|
dbopMyIe, HO B COOTBETCTBHM C €IUHHUIIAMH H3MEPEHUN XUMHYECKHX
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTHYECKOIO pacuera COACPKUTCS TOJBKO|
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMaTHUECKUW pacdeT 1o | XUMHUYECKOM]
dbopmyrne 0Oe3 yKazaHUs EAWHUI] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pEC3yJIbTaTbl MAaTEMATUYCCKUX PaCdYCTOB COJACPIKAT TOJBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 3a71a4a B KOHIIE PEIIECHUS COJCP>KUT BEPHBIN OTBET 0,1
- 33/1a4a He COJICPXKUT B KOHIIE PEIICHIS BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a10B

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI apT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONINE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUMUTENbHbBIC 3aTPYAHEHUS, OTBEUAsi HA COMYTCTBYIO
M€ BOIIPOCHI

- 3HAYUTEIBHO HApYILIEHa MOCJIEJ0BATEIBHOCTD, JIOTUKA OOBSICHEHUS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIE K PEUICHUIO 3a/I1aHts), BHIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/IEHT UCIBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUS, OTBEYas HA COMYTCTBYIOIIUE BOMPOCHI

UTOro 2

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

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieYeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOM aTTecTalu

1. Amncdwunorenosa, 1.B.Xumusi: y4eOHUK M TPaKTHKYM JUIS CPETHETO MPOQPECCHOHATBLHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MockBa:
WznarensctBo HOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko AWM. Opranmyeckas xumusi: yuyeOHuk /A.W. ApremeHko.- 5-e¢ u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuoHaabHoe obOpasoBanue). 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. Amn¢uHorenona, 1. B. Xumus: yueOHUK M IPAKTUKYM JUIsI CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gon.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

5. Xumus: 3agaun u ynpaxksenus/ Epoxun FOM. - l-e uzg. — M.: Akanemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranmueckas xumusi: yaeOHUK /A.H.ApremeHko.- 5-e¢ u3n., ucmp.- u
nom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O06mas xumus : yue6Hoe ocodue / ['muaka H.JI. — Mocksa: KuoPyc, 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 MTKOJIBHUKOB « XHMHUS).

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3aHus A7 O0y4JaroMIMXCs MO BBITTOTHEHUIO TPAKTHUECKUX PadoT.

12. Meronuyeckue yka3zaHus JiJIsl 00y4JaronIuXcs 110 BBITOJIHEHUIO 1a00paTOpHBIX padboT
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