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Pabouas mporpamma yue6Hoi aucuurauabsl OJ1.07 Xumus pa3paboTaHa B COOTBET-
ctBun ¢ denepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM (Janee —
®I'OC) mo crenuasbHOCTH CPEeIHEro Mpo(ecCHOHANBHOTO 00pa3oBaHus (1ajee -
CIIO) 15.02.14 OcHaienue cpeacTBaMy aBTOMATH3allUM TEXHOJIOTHYECKHUX ITPOIiec-
COB W MPOU3BOJACTB (MO OTpaciisiM), YTBEPKAEHHOTO MprKazoM MuHuctepcTBa 00pa-
3oBanus U Hayku P® ot 09.12.2016 r. N 1582. ®I'OC cpennero obmiero oobpaszona-
HUS, YTBEPXKJACHHOrO0 NpHuKazoM MuHuctepcrBa oOpa3oBaHuss W Hayku P®D ot
17.05.2012 r. Ne 413 (c uzmenenusimu Ha 12.08.2022 r.) u npuMepHOl pOrpaMMon
o0mreo0pazoBaTeNbHON YIeOHON MUCIUTUTUHBI « XUMUSD» 711 MPOPECCHOHATBHBIX 00-
pa3oBaTeIbHBIX OpPraHU3alNi, YTBEPKACHHON Ha 3acemaHuu CoBeTa MO OLIEHKE CO-
Jep’KaHus U KauyecTBa MPUMEPHBIX pabouyuX MmporpamMm o0I1eo0pa3oBaTeIbHOTO U CO-
[IAAJIBHO - TYMaHUTAPHOTO ITUKIIOB CpeAHEro nmpodeccuoHanbHoro oopaszoBanus [Ipo-
Tokos Ne 14 ot «30» Hos10pst 2022.

Pa3pabotunk: Tapacosa I'.H. — npenogaBatens Beicuield kareropun [Ipodeccnonanb-
Ho-tienarorunyeckoro kowiemka CI'TY umenu ['arapuna 10.A.



COILEPKAHHUE

1. MACIIOPT PABOYE# IPOr'PAMMBI YUEBHOM JUCUMILIMHBI 4
2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCLUATLINHBI 8
3. YCJIOBUSI PEAJTU3ALIAU TPOTPAMMBI YYEBHOM

JTACIHUATLTAHBI 19
4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHHUSI YYUEBHOM JUC-

HUITJIMHBI 21



1. IMACIHHOPT PABOYEM IHPOI'PAMMDbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU creruaiuctoB cpeanero 3BeHa (naiee — [IICC3) B coorBercTBUN ¢ PI'OC
CIIO no cneunansHoctr 15.02.14 OcHamienue cpeacTBaMy aBTOMATU3AIMUA TEXHOJIO-
TUYECKUX MPOIECCOB U MPOU3BOACTB (TI0 OTPACTISIM).

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

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUICKOM Ipa’kJaHCKON HACHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3WUILMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HaponoB Poccuiickoit denepannn, NICTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TpagulUi, (pOPMUPOBAHUE CUCTEMBbI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIIMOHHOTO MUPOBO33PEHMS, NMPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE MJIAHBI;

- 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 IMPOJIOJKEHUI0 00pa30BaHUS U MOBBIINICHUS KBalIW(UKAIMKU B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHMUYECKOW HayKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICHUS COOCTBEHHOTO HWHTEIIEKTYalbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

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

- CIOCOOHOCTH MX MCIIOJb30BaHMsI B MO3HABATEIBHON M COLIMAILHOM MPaKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU 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;



- HWCIOJb30BAaHWE PA3JIUYHBIX BHUJOB II03HABATEIbHOW JEATEIBHOCTH U
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OILIEHUs, CUCTEMAaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOI'O SKCIEpUMEHTa) JJIsi M3Yy4YeHHUs pa3iMyYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IPOLECCOB, C KOTOPHIMM BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- HCIOJIb30BaHWE PA3JIUYHBIX HCTOYHMKOB JUIA TOJYYEHHS XHWMHYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3yibTaToB B MPO(hecCHOHANBHOU cepe;
npeaMeTHbIe:

- cpOpMUPOBAHHOCTH MPECTABIECHUI: O MATEPUAIBHOM €JUHCTBE MHUpA, 3aKO-
HOMEPHOCTSIX U IMO3HABAEMOCTH SIBJICHUW MPUPOJIBI; O MECTE U 3HAYEHUU XUMHUHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYUBOTO PA3BUTHUS YEIOBE-
4YeCTBA: B PELIEHUH MPOOJIEM SKOJIOTMUECKOM, SPHEPreTUYECKON U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUH MEAMIMHBI, CO3JAHMM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- BJAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJA-
rarolue MoHATUA (JIONOJHUTEIBFHO K CUCTEME MOHATHIA 0a30BOr0 YpOBHS) - H30TOIIbI,
OCHOBHOE€ U BO30YXIEHHOE COCTOSHUE aTroMma, TMOpUAM3AlMs aTOMHBIX OpOUTaNei,
XUMHUYECKas CBs3b («O» M «T — CBSI3b», KpaTHbIE CBSI3W), MOJSIpHAs KOHUEHTpALMs,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEAKIM (TOMO- U TeTepOreHHbIE, 00paTUMbIE U HEOO-
paTuMble), PacTBOPHI (MCTUHHBIC, TUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUAPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPHUH U 3aKOHbI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYMHHO-
CTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI, COBPEMEHHBIE NIPEJICTABIEHUS O CTPOECHUN
BEILECTBA HA aTOMHOM, MOJIEKYJSIPHOM U HAaJMOJIEKYJISIPHOM YPOBHSX; IIPEICTaBIIE-
HUS O MEXAHM3Max XMMHYECKUX PEaKIMi, TEPMOJAMHAMUYECKUX U KHHETHYECKHUX 3a-
KOHOMEPHOCTAX MX NPOTEKaHUs, 0 XUMUYECKOM PABHOBECUH, JTUCIIEPCHBIX CUCTEMAX,
(aKTOJIOTUYECKNE CBENECHUS O CBOMCTBAX, COCTABE, MOJYYEHUM U O€30IIaCHOM HC-
MOJIb30BAaHUU BAKHEUIINX HEOPTraHUYECKUX U OPTaHUYECKUX BEILECTB B OBITY U MpaK-
TUYECKON JIEATEIbHOCTH YEJIOBEKa; OOUIMX HAyYHBIX MPHUHIMIAX XUMHYECKOrO IMpo-
M3BOJICTBA (HA MpUMEpEe MPOU3BOJCTBA CEPHOM KHUCIIOThI, aMMHaKa, METaHOJa, Iepe-
paboTku HeDTH);

- c(hopMUPOBAaHHOCTh YMEHUM BBISIBIIATH XapaKTEPHbIC MPU3HAKU U B3AUMOCBSI3b
W3YYEHHBIX MOHSATUN, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU OMUCAHUU CTPOE-
HUS U CBOMCTB HEOPTaHMUYECKUX M OPraHUYECKUX BEIIECTB U UX NPEBPALLECHUN; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TPEACTABICHUSMHU APYTUX
peIMETOB AJisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepHallb-
HOTO €TMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JIJIs1 OOBICHEHUS
Y IPOTHO3UPOBAHMS SIBJIEHUM, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY;
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- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€AUHEHU MEXKIYHApOJHOIO COK03a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BAaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpraHUYECKUX COCIMHEHUN; UCTI0JIb30BATh XUMHUECKYIO CHMBOJIMKY ISl COCTaBJICHUS
GbopMys HEOPraHUYECKHX BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABIIATh YPaBHEHUS
XUMUAYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSTEJIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
THAPOKCUIBI, COJIM; YTJIEBOAOPOJIbI, MPOCThIE IPUPHI, CIUPTHI, (DEHOIBI, aIbIAECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIUIA U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3b)»), B3AUMHOT'O BIIUSHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alliid pa3InyHbIX Me-
XaHU3MOB ITPOTEKAHUS PEAKLUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHHH) U MOHOB XMMHUYECKHUX dJIEMECHTOB 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 COEAUHEHUH T10 NMEPHUOJIaM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHUM O METOAAX HAYYHOTO MO3HAHUS SABJICHUW MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIC MPAKTUUECKON NEATEIBHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00bE€Ma Ta30B, KOJMYECTBA BEIECTBA), XaPAKTEPU3YIOIINX BEIIECTBA C KOJIUYE-
CTBEHHOUH CTOPOHBI: pacUeThl IO HAXOXACHUIO XUMUYECKON (DOPMYJITBI BEIECTBA; 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 BENIECTBA WM JTaHO B M30BITKE (MMEET MPUMECH); PAcueThl MACCOBOW WA
O00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO 3 (eKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULIUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATH U MIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOJIEPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0
pacro3HaBaHUIO0 HEOPTAaHUUYECKUX U OPTAaHMYECKUX BEIECTB) C COOIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BellecTBaMu U J1abOpaToOpHBIM 000pyI0oBaHuEM, (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 ydyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(pOpMaIuio, mepepadaThiBaTh €€ U UCIOIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpraHu3Mbl OINPEICIICHHBIX BEUIECTB, MOHUMAsI CMBICIT TIOKA3aTelIsl MPECIbHON A0MY-
CTUMOM KOHIEHTpALUM, U MOACHATh HA MPUMEpPaxX CHOCOObl YMEHBIIEHUS 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 COAEPKAHUE YUYEBHOM JUCIHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yuedHoii padoTbl O0bem yacoB

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

B TOM YHCIIE:

JEKIHMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71ab0paTOpPHBIC 3aHATHS 10
IIpomeskyTounas arrecrtauus: 1updepeHIMPOBAHHDBIN 3a4eT




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

HaumenoBanme pa3- | Coaepskanue yueOHOro MaTepuaJa, 1adopaTopHble M MPAKTHYeCKUE 3aHATHSA, O0bem Yposenn Koxapbi
J1eJI0OB M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIEMEHT
MJIAHOM NPOrpaMMBbI
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
HpeIMETHBIC KOMITCTEHIINH B CO-
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 6 otBetctBun ¢ ®T'OC cpenHero
o0rm1ero oopa3zoBaHwsl, yTBEP-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 ’KIICHHOTO MPUKa30M MUHHCTEP-
CtpoeHue aToM0OB cTBa 06pa3oBanHust U Hayku PO ot
XUMHYECKHX e~ CoBpeMeHHast MOJielb CTpoeHHsT aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB U IPHPOJA MUYECKHIl 3NIeMeHT. DNeKTpoHHas KoHdurypauus aroma. Kiaccudukanus
XHMHYecKoii cBsizu | XAMUUECKUX JJIEMEHTOB (s-, P-, d-amemeHTsI). BanenTHsie anektponsl. Ba- 1
JIEHTHOCTb. JJEKTPOHHAS TMPUPOJIA XUMHUYECKOM CBA3U. JIEKTPOOTpHUIA-
TEIBLHOCTh. Buabl XUMHUECKOW CBS3M (KOBAJICHTHAs, UOHHAs, METaJUTnde-
CKasi, BOJIOPOJIHAS) 1 CIIOCOOBI €¢ 00pa3oBaHUs
IIpakTuyeckoe 3ansaTue Ne 1 Pemienre 3aanuii Ha UCMIOJIb30BAHNE XUMUYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIATYpe MEXIYHAPOIHO-
ro CO3a TEOPETUYECKOW M NMPHUKIIAJHONW XMMHUH U TPUBHUAIBHBIX Ha3BaHWUM
JUTSI COCTABJICHHUSI XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB,
Cynab(GUIO0B, TUAPUIOB U T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHH OT- 5 5
JIEIIbHBIX KIJIACCOB.
[IpakTueckue 3a1aHus Ha YCTAHOBIICHUE CBS3U MEXKIY CTPOCHUEM aTOMOB
XMMHYECKHUX DJIEMEHTOB U TMEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHUYE-
CKHMX DJIEMEHTOB U MX COCJIMHEHUI B COOTBETCTBUU € NoOyIo)keHueM [leproau-
YECKON CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa. Ouszu-
yeckui cMmbica Ilepuoandeckoro 3akona [[.M. MenaeneeBa. 3aKOHOMEPHO-
CTH W3MCHEHHUS CBOWCTB XMMHYECKUX JJIEMEHTOB, 00pa3yeMbIX UMHU IPO-
CTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKCHHEM XHMHYECKOTO
anemeHnTa B [lepuoandeckoil cucreme. MUpOBO33pEeHYECKOE U HAYYHOE 3Ha-
yenue [lepuonuueckoro 3akona .. Menneneesa. [Ipornossr .M. Menne-
neeBa. OTKpBITHE HOBBIX XHMHUYECKHX 3JIEMEHTOB. PelieHue mnpakTUKO-
OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HA XapaKTEPHU3ALMUI0 XUMHUYE-
CKHX 3JIeMEHTOB «MeTalTn4ecKre/HeMeTaUIMYECKUEe CBOMCTBA, IEKTPOOT-
PHULIATEIBHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUM C MX 3JIEKTPOHHBIM
CTPOCHUEM U TTOJIOKEHUEM B TIEPUOIUYECKON CUCTEME XMMHYECKUX AJIEMEH-
toB [I.1. MeHneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukarust u THITBI XMMHYECKHX PEaKkIMi C y4aCTHEM HEOPTaHHYECKHX
BemecTB. CocTaBlieHHE ypaBHEHUH peaknuii COeANHEHUs, pa3oKeHHs, 3a-
MelleHus, 0OMeHa, B T.4. PEaKLUil TOPEHHsI, OKUCICHUS-BOCCTAHOBIICHUSI.
ypaBHeHI/ISI OKHUCJIEHHI-BoccTaHOBIeHU. CTeneHb OKHUcaeHUus. OKUCIUTEID
u BoccraHoBuTeNb. CoCTaBleHHME M  ypaBHMBAHUE  OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pPEAKLUA METOJIOM 3JIEKTpPOHHOro OanaHca. Oxuciu-
TEJIbHO-BOCCTAHOBUTENIbHBIE PEaKIMH B MPHUPOJIE, TPOU3BOJICTBEHHBIX MPO-
1eccax M )KU3HEISSITeILHOCTH OPTaHu3MOB

IIpakTuyeckoe 3ansaTue Ne2 KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU. Oc-
HOBHBIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHMM M PACUETHI 110 YPAaBHEHUSIM XU-
MHUUYECKUX peakiuii. Moip Kak eIuHUIa KOJWYecTBa BeliecTBa. MosipHas
Macca. 3aKOHbI COXpaHEHUSI MacChl U SHEPTUH. 3akoH ABoraapo. MosspHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTH ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKHX PpeaKkIHil C HCIOJIb30BAaHMEM MacChl, oObeMa (HOpMaJbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

IIpodeccnonaiLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE (COAepPKaHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DuexkTpo-

Conep:xxanue yueOHOro MaTepuaJia

10




JUTHYECKAS JUCCO-
AN ¥ HOHHBIN
o0MeH

Teopus snekrponuTuueckoil nucconuannud. MoHbl. DNIEKTPOIUTHI, HEIEK-
TpoauThl. Peakiuu nonHoro oomena. CocraBiieHue peakiuii HOHHOTO oOMe-
Ha NYTEM COCTaBJICHUS MX IOJHBIX U COKPAILICHHBIX HOHHBIX YpPaBHEHUM.
KuciioTHO-0CHOBHBIE peakuu. 3a/1aHUsI HA COCTABJICHUE HOHHBIX PEAKLIUN.

KonTtpoabnas pabora Ne 1 CtpoeHue BelecTBa U XUMUYECKUE PEAKIIMU

JlabopaTopHoe 3ansiTue Ne 1

JIabopaTopHnas pabora « TUIIBI XUMHYECKHUX PEAKIIUID».

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00Pa3yIOIIMXCS
BEILIECTB) M IPU3HAKOB XMMHUUYECKHX peaknuii. [I[poBeneHne peakiuii HOHHOTO
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABIICHUE
MOHHBIX PEaKIi

Pazpgea 3.

CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BelleCTB

16

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

Coaep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranmveckoil xumuu. Kiaccuduxanus HeopraHudeckux Be-
mectB. [Ipocteie u cnoxxkHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX Be-
mecTB (OKCHJIbI, TUAPOKCUIBI, KHCIOTHI, coyin). B3anuMocBs3p HeopraHuye-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemiectBa. Kpucrammmyeckue u
amopdHble BemecTBa. TUIBI KPUCTANTNYECKUX PEHIETOK (aTOMHasl, MOJIEKY-
JSIpHAas, UOHHAs, MEeTaJUIMYecKas). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB Be-
IIECTBA OT THIA KPUCTAITIMYECKON PEHIETKU. 3aBUCUMOCTb XUMUYECKON aK-
TUBHOCTH BEILECTB OT BHJAa XMMHYECKON CBSA3M M THUIA KPUCTAIIIMYECKON
pewetku. [TpuunHbl MHOrOOOpa3us BEIIECTB

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

Homenknarypa HeopraHM4ecKHX BELIECTB: HAa3BaHME BEIECTBA MCXOMS M3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. Penienne mpakTH4ecKux 3aJaHuil 1Mo KJIACCH(HUKAIMU, HO-
MEHKJIAType U XUMHUYECKUM (opMysiaM HEOPraHUYECKUX BEILIECTB pPa3iIvy-
HBIX KJIacCOB (yrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUaK, raiieHas HU3BECTb,
HeraieHasi U3BECTh, MUThEBAs COJla W JPYIHX): HA3bIBaTh M COCTaBJIATh
(OopMyIIbI XUMHUYECKUX BEIIECTB, ONPEACIATh MPHUHAICKHOCTD K KJIacCy.
HcTounuku xumuueckod uHopManuu (CpeAcTB MaccoBOM HMHQOpMAaIHH,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1mo Ha3BaHUSM, UIACHTUDH-
KaTopaM, CTPYKTYpHBIM (popmyram

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

Tema 3.2. Odusuko-
XUMHYECKHE CBOM-
CTBa HEOPTaHUIECCKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamibl. O6mme pusnueckue U XMMUYECKHE CBOMcTBa MeTamuioB. Crioco-
Obl MostyyeHusl. 3HaUeHHUEe METAJUIOB M HEMETAJUIOB B IPUPOJE U JKU3HEes -
TEJIBHOCTH YeJIOBEKAa W OpraHn3MoB. Kopposusi METayuioB: BUIBI KOPPO3HH,
CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

Hemeranmnpl. OOume pusnyeckne ¥ XMMHUYECKHE CBOMCTBA HEMETAILIOB. TH-
nuuHble cBoiicTBa HemetaiuioB [V— VII rpynn. Knaccudukanus 1 HoMeHK1a-
Typa coeIuHeHUIl HeMeTauioB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPU-
pone

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB (OKCH-
JI0B, THJIPOKCHUJIOB, KHUCJIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB IIPOCTBHIX BELIECTB, BOJOPOJHBIX COCIMHEHUH, BBICUIMX OKCHUAOB U
TUJIPOKCUIOB

12




IIpakTnyeckue 3anstust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peaK-
LU ¢ y4acTHEM IPOCTBhIX U CIOKHBIX HEOPIaHUYECKUX BEILIECTB: METAJJIOB
U HEMETAJUIOB; OKCHJOB META/UIOB, HEMETAIOB U aM(OTEPHBIX 3JIEMEHTOB;
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 Mumncrep
N N cTBa 00pa3oBaHus U Hayku PO ot
Pemienue nmpakTUKO-OPHMEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN HAa CBOM- 17.05.2012 No 413
CTBa, COCTaB, MOJYYCHHE M OE30MaCHOE MCIOJIB30BAHNE BAKHEHIINX HEOP- T B
FaHUYECKHX BEILECTB B OBbITY U MPAKTUYECKOM JeATEIbHOCTH YelloBeKa
Tema 3.3. nentu- Copaepxxanue yyeOHOro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «neHTHdukanus HeOpraHMYECKUX BellecTB». Pe-
HICHUE SKCIIEPUMEHTAIBHBIX 33]]ad 110 XUMHUYECKUM CBOWCTBAM METAJIOB U
HEMETAJJIOB, 10 PAaClO3HABAHUIO U IOJyYEHHIO COECJUHEHUN METaJlJIOB U 9
HemeTaiuioB. VneHTuukanus HeopraHMueCKUX BEIIECTB C UCTIOIh30BAHUEM
X (U3MKO-XMMHYECKHUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEaKLUH.
KagecTBenHble peaknuu Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha Ka-
THUOH aMMOHHMSL.
Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHUUECKUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIUM OLIEHKAM yClIeBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 28
Tema 4.1. Knaccudu- | Coaep:xanue yuedHOro MaTepuasa 4
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Kalusi, CTpOEHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer opranu-
YeCKOW XuMuHu. MecTo 1 3HaYeHHE OpraHu4eCKON XUMUHU B CUCTEME €CTe-
CTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHUE KaK IOPSAJOK COSAMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO UX BaJIGHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUHM XUMUYECKOTO CTPO-
eHUs opraHunyeckux coequuenuii A.M. bytiepoBa. YriepoaHblii CKeJeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpoeHusi Mosekyn. M3omepus u usomepsl. [loHsATHE O (YHKIMOHAIBHOM
rpynmne. Paaukan. IIpuHnuns! kiaccupuKauyl OpraHUdecKuX COEIUHEHHA.
MexnyHaponHas HOMEHKJIATypa W HPUHLMIIBI HOMEHKJIATYPHl OpraHu4e-
ckux coenuHeHni. [loHsTHE 00 a30TCOAEPIKAIMX COSAUHEHUIX, ONOJIOTHYE-
CKU aKTHUBHBIX BellecTBax (yrieBojax, Kupax, Oeiakax u Jp.), BBICOKOMOJIe-
KYJISIPHBIX COETUHEHUSX (MOHOMED, IIOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHMYE€CKUX COEIMHEHUM
OTJIENbHBIX KJIACCOB (HACBILLIEHHbIE, HEHACBIIIEHHbIE U apOMAaTHUYECKUE yT-
JIEBOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, ajdbJAECTUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u 1p.) CocraBiieHHE MOJHBIX U COKPALEHHBIX CTPYKTYpPHBIX (popmyn opra-
HUYECKHUX BELIECTB OTIEIbHBIX KJIACCOB, UCIOJIb3YsI UX Ha3BaHUs IO CUCTE-
MaTHYECKON U TPUBHUAIBHOW HOMEHKJIATYpe (3TWUJIEH, alleTWJIEH, TNIMLEPHH,
¢benomn, popmanbaeru, yKCycHast KHCIOTa, MMLIKH). PacdeTsl mpocTeiiei
(bopMyJbl OpraHu4eCcKO MOJIEKYIIbI, HCXO/IsI 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 PO ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMHA OTIENIbHBIX
KJIacCOB (OCOOEHHOCTU KJIaCCM(UKALMKM U HOMEHKIATypbl BHYTPHU KJacca;
TOMOJIOTHUECKUH psii ¥ ob1mas popmyina; nomepus; pusnueckue CBONWCTBa,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— MpenebHbIe YIIIEBOAOPOAbl (aIKaHbl M IMKJIOaiKaHbl). ['opeHune merana
KaK OJMH M3 OCHOBHBIX HMCTOYHHKOB TEIUIa B NPOMBIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIACHUE B MPUPOJE U IIPUMEHE-
HHUE aJIKaHOB;

— HemnpezenbHble (ANIKEHbI, aIKUHBI U aJKaJUeHbl) U apOMaTHYECKHE YTIeBO-
nopoasl. ['opeHue aneTuneHa Kak UICTOYHUK BBICOKOTEMIIEPATypHOI'O IljIaMe-
HU JUISl CBAPKU U PE3KH METAJIIIOB

JIMyHOCTHBIE, METaPEAMETHbIE U
peIMEeTHbIE KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01iero oopa3oBaHusi, yTBEp-
XKJIEHHOT O NIPHKa30M MuHHCTED-
cTBa 0oOpa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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— KHUCIIOPOJICOJepIKALINE COCTUHEHUs (CTUPTHI U (PEHOIBI, KApOOHOBBIE KHC-
JOTHI ¥ 3QUPHI, aTBICTUABI U KETOHBI, XUPBI, yrieBojsl). llpakTuueckoe
NPUMEHEHHE 3TUICHTIUKOIS, TulepuHa, ¢enona. [Ipumenenne Gpopmainbie-
THJa, aleTalbAeru/a, yKCyCHOW KUCIIOTHL. MblTa Kak COJIM BBICIINX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIIA

— a30Tco/epKAIUE COSIUHEHUs (AMUHBI U aMHUHOKUCIIOTHI, Oenku). Bricoko-
MOJICKYJISIPHBIE COCAMHCHHUS (CHHTCTHUYECKHE W OHMOJIOTMYECKH-aKTHBHBIC).
Mounomep, noaumep, cTpykrypHoe 3BeHo. [lonumepusanusi aTuieHa Kak oc-
HOBHOE HAaIIPaBJIEHUE €0 MCIIOIb30BaHUS.

I'enetnueckas CBSI3b MEKIY KJIaCCAaMH OPTaHUYECKUX COECTMHEHUI

IIpakTuyeckoe 3ansitue Ne 6 CBolicTBa OpPraHUYECKHX COEIMHEHHH OT-
JEJIbHBIX KJIACCOB (TpHBMAJIbHAS M MEXAYHapOAHAs HOMEHKJIATypa, XUMHU-
YecKHe CBOWCTBA, CIOCOOBI MOMYYEHHs): MpeleibHble (aJKaHbl U IUKIIO-
aJIKaHbl), HENIpeeIbHbIE (AJIKEHBI, AJIKMHBI U IKaJUEHbI) U apOMaTHYECKUE
YIIEBOOPOABI, CIIUPTHL U (PEHOIBI, KaPOOHOBBIE KUCIOTHI U APUPHI, albie-
TU/Ibl U KETOHBI, aMUHBI U @MUHOKHCIIOTbI, BBICOKOMOJIEKYJISIPHBIE COEIMHE-
HUs. 3aJaHus HA COCTaBJICHUE YPAaBHEHUI XUMHUYECKUX PEAKIMH C y4acTUEM
OpraHMYECKHX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHUS

IIpakTnueckoe 3ansaTHe Ne 7 CocraBieHue cxeMm peakuuid (B TOM 4YucIIe 10
MIPEJIOKEHHBIM 1I€TI0YKaM MPEBPAIICHU), XapaKTePU3YIOIUX XUMHUYECKHE
CBOWCTBA OPraHWYECKUX COEJMHEHUH OTIENbHBIX KJIACCOB, CIOCOOBI MX IO-
JIy4EHHsI U HA3BAaHWE OPraHUYECKUX COCAVNHEHUH IO TPUBHAIBHON WIH MEXK-
JYHAPOAHOW CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUN HA CBOMCTBA
OpPraHUYECKUX COCIMHEHUM OTIENbHBIX KIIACCOB

JlaGopatopHoe 3ansitue Ne 3 JlaGoparopnas pabota «IIpeBpamenust opra-
HUYECKUX BEIIECTB MpU HarpeBaHUm». llomyueHue sTHIIEHA U U3yYEHUE €ro
cBoMcTB. MojienupoBaHie MOJIEKYI U XUMHUYECKUX MpPEeBpallieHU Ha puMe-
pe 3TaHa, 3TUJIeHa, alleTHIIeHa U JIp.

Tema 4.3.

Conep:xxanue yueOHOro MaTepuaJia

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeJIbHOCTHU Yello-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u Onojoruyeckasl poib yrie-
BOJOB. OKHUCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU KMBBIX OpPraHU3MOB.
Ob6nactu nmpuMeHeHUs] aMMHOKHUCIOT. [IpeBpamienust OenKoB MUIIK B Opra-
Hu3Me. buonornyeckue ¢pynkiun OenkoB. bruonornueckue GpyHKIUU KHUPOB.
Posib oprannveckoil XuMHUM B PELICHUH MPOOJIEM MUILEBOH O€30MacCHOCTH

Ponb oprannueckoit XUMUK B pelieHUH MpoOseM SHepreTuyeckon Oe3omac-
HOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JAHIUN HOBBIX MAaT€pPUaIOB, HOBBIX UCTOY-
HUKOB SHEpruu (albTepHATUBHbIC HCTOUHUKH 3HEprun). OnacHOCTh BO3/EH-
CTBUSI Ha >KMBBIC OPraHU3Mbl OPTraHUYECKHUX BEIIECTB OTICIBHBIX KJIACCOB
(yrneBomoposl, COUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHbBIC, allb-
JeruIbl U ApP.), CMBICI TIOKA3aTels MPEACIIbHO JOMYCTUMON KOHIIEHTPAIUU

JlabopaTopnoe 3ansaTue Ne 4 JlaGopaTopHas pabora: «nentudukamnms op-
TaHUYECKUX COEAMHEHUH OTAENbHBIX KiaccoB» MaeHTudukanus opraHude-
CKHX COEIUHEHMI OTIENIbHBIX KJIACCOB (Ha MpUMEpPE ajbAETUIO0B, Kpaxmaia,
YKCYCHOM KHCJIOTBI, O€JIKOB M T.I.) C HCHOJb30BaHHEM UX (HU3UKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuui. /[eHarypanus
Oenka nmpu HarpeBaHuM. L[BeTHble peakuun OenkoB. Bo3HMKHOBEHHE aHAIU-
TUYECKOT0 CUTHAJa C TOUYKH 3PEHUSI XUMUYECKHUX MTPOLIECCOB IPH MPOTEKaHUU
KayeCTBEHHON pPeakllnu, MO3BOJIAIONIEH HICHTU(DUIUPOBATh MPEUIOKEHHbIE
OpraHUYEeCKHUE BEIIEeCTBA

KonTtpoabnas pa6ora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

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

Pa3pea 5.

Kunernuyeckue u TEPMOANHAMUYECCKHE 3AKOHOMECPHOCTH MPOTCKAHUA XUMHUYECCKHUX pealcum?l

CxopocTh XuMuye-

Conep:xxanue yueOHOro MaTepuaJia
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CKMX PEaKLIUM.
XUMUYECKOE PaBHO-
BECUE

CKOpOCTh peakilu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJIBI Pe-
arvpyooIllyuX BEIIEeCTB, KOHIEHTPAIUU PEarupyroliuX BEIIEeCTB, TeMIIeparTy-
pBI ¥ IUIOIIAN PEAKIIMOHHON MOBEPXHOCTH. TeruioBbie dPPEKTHl XUMUYEC-
CKUX peakluid. DK30- U SJHIOTEPMUUECKHE, PEAKIUH.

O6parumMocTh peakiuii. XMMUYECKOe PAaBHOBECHE M €r0 CMEIIEHUE Mo/ AeH-
CTBUEM pa3NUYHBIX (DAKTOPOB (KOHIICHTpAIUsl PEareHTOB WM IPOJIYKTOB
peakluu, JaBJeHUE, TeMIeparypa) ISl CO3/IaHUsl ONTHUMAJIBHBIX YCIOBUMA
npoTeKkaHus xuMuieckux npoueccon. [Ipunnun Jle [latense

IpakTnyeckue 3ansaTuss Ne 8 PemieHue npakTHKO-OPUEHTUPOBAHHBIX 3a-
JMaHWi Ha aHanu3 (HAKTOPOB, BIUSIOIIUX HA MU3MEHEHHE CKOPOCTH XHMHYE-
CKOH peakii, B T.4. C IO3UIIMI SKOJOTHYECKH 11eJ1eco00pa3HOro noBeeHus
B OBITY U TPY/JOBOH NEATEIHHOCTH B IEIISIX COXPAHEHUS CBOETO 3J0POBbBS U
OKpY’Karollled MpUpOIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuumna Jle-IllaTense s Hax0XAEHUS HaNpaBs-
JICHUsS] CMEIIECHUs PAaBHOBECHS XMMHYECKON peaklud U aHamu3 (PakTopos,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS

Paznen 6.

PacrBoOpsI

Tema 6.1.
ITonsiTue o pacTBOpax

Conep:xxanue yueOHOTro MaTepuaJia

PactBopenue kak ¢pusnko-xumuueckuil mpouecc. Pacrsopsl. CriocoOs! mpu-
TOTOBJIEHUsI pacTBOpoB. PactBopumocTs. MaccoBass 105l pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMONW KOHLIEHTPALIUU U €ro
UCIIOJIb30BaHUE B OIIEHKE IKOJIOTHUECKOH Oe30MacHOCTH.

[IpaBuna skonoruyecky 1enecoo0pa3HOro MoBeACHUSI B OBITY U TPYIOBOM
JEATEIIBHOCTH B LEJAX COXPAHEHUs CBOETO 3/10pPOBbS M OKPYXKAIOLIEH MIpH-
POJIHOM cpejibl; OMAaCHOCTh BO3/AECUCTBUS Ha KUBbIE OPraHU3MBbI OIpe/ieIeH-
HBIX BEIIECTB.

Pemenne npakTUKO-OpMEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIbHOCTH 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 PO ot
17.05.2012 Ne 413
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BAHHUE CBOKCTB pac-
TBOPOB

JlaGopaTopHoe 3anaTHe Ne 5 JlaGoparopHas pabota «IIpuroroBnenue pac-
TBOpOB». [IpuroroBiieHue pacTBOpPOB 3alaHHON (MaccoBOM, %) KOHLIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMM) U OINPEAEICHUE CPE.bl
BOJHBIX pacTBOpOB. Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COeP:KaHuUe (CoAep:KaHue PUKJIATHOTO MOIYJIS)

Pa3gen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JESITEIbHOCTH YeII0-
BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitme nOCTHMXEHHS XMMUYECKOW HAyKW M XHMHUYECKOW TEXHOJIOTIHH.
Ponp xuMum B 0O€CreYeHUH 3KOJIOTHYECKOM, IHEPreTHYSCKON M IHUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEAMIHMHEBI. [IpaBuia moucka W aHaIM3a XHUMHYe-
CKOIl mHbOpMaIMU U3 Pa3ITUYHBIX UCTOYHHKOB (Hay4yHas M yuyeOHO-Hay4dHas
JuTepaTypa, CpeAcTBa MaccoBoi MHMopManuu, ceTb IHTEpHET)

IpakTnyeckoe 3ansaToe Ne 9 [lonck u aHanu3 KeMCOB O NMPUMEHEHUU XH-
MHYECKHUX BEIIECTB M TEXHOJOTHMA C y4eToM OynyIlieu mnpodeccuoHambHOM
NESATENIbHOCTH MO TeMaM: BaKHEHIME CTPOUTENbHBbIE MaTepuasbl, KOH-
CTPYKLIMOHHBIE MaTepHualbl, KpacKM, CTEKJIO, KepaMuKa, MaTepuaibl sl
AIIEKTPOHUKHU, HAHOMATEepUabl, TEKCTHIIbHbIE BOJIOKHA, UCTOUHUKH SHEPTHUH,
OpraHMYECKHe U MHHEpalbHbIE yI0OpEHMUs, JIEKApCTBEHHBIE BEIIECTBA, ObI-
TOBasi XUMHUSI.

3amuTa: IlpencraBneHue pe3ynbTaToB pelIeHUs KeWcoB B (opme MHUHU-
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 aTTecTALMS MO AUCHUIIMHE (1] PepeHUNPOBAHHBIN 3a4eT)

Bcero

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

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY oODecreye-
HMI0 Y4eOHOU 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 umeeT 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 oOOpasoBanms/ W.B.AndunorenoBa, A.B.badkos, 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., ucnp.- MockBa: KHOPVYC, 2020.- 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, 2020.- 240c.https://academia

4. Audunorenona, U. B. Xumus: yueOHUK 1 PaKTUKYM ISl CpeIHETO TIpodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. ITonkos.- 2-¢
U31I., UCTIp. U Ao1.- Mocksa: U3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE ILHBIE Y4eOHbIE U31aHUS

5. Xumust: 3agaun u ynpaxuenus/ Epoxun FO.M. - 1-e uzn. — M.: Akagemus,
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'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/

HNuTepHer-pecypcsl



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 (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue ykazaHusi JAJsl 00y4aIOIIHUXCS 110 OCBOECHUIO THCIIUIITHHBI

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

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
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 CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTU U CaMOOIIpe-
JIEJICHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN HapoaoB Poccuiickoit de-
Jepalyy, UCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX Tpaauuui, ¢op-
MHUPOBAHHUE CHCTEMBbl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IMPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb SN M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUKEHUSIM
OTE€UYECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE IOBEJCHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MIPOAOJDKEHHIO OOpa30BaHMs M MOBBIIIEHUS
kBanukanuu B K30paHHOH NPO(ECCHOHATBHOU JEeATENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

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

MemanpeomemHboie:.

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

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MO3HABATEIBHON M COLUAIIb-
HOM MpaKkTUKE, FTOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YUeOHOM AeITeTbHOCTH, OpraHU3alui y4eOHOT0 COTPYAHU-
YecTBa C MeJarornuecKuMu pabOTHUKaMHU U CBEPCTHUKAMH, K YUaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKAa aHaIOroB, (POPMYJIMPOBAHUS BBIBOJIOB) JUISl PELICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HabmroieHNsI, HAYYHOTO OHKCHEPUMEHTA) [UIS HU3YYCHHS Pa3IUYHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XOIMMOCTh CTAJKUBAThCs B IpodeccHoHaIbHOM 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 ycIie-
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 MPEICTABICHUN: O MAaTEPHAIBHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHH XMMHUH B CHCTEME €CTECTBEHHBIX HAayK W €€ POJu B obecrede-
HUW YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, IHEPIreTHYECKON 1 MUIIEeBOW 0€30IMacCHOCTH, B Pa3BUTUH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKAa, a TaKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpeie;

- BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAratoIIKMe TOHITHS (JOMOTHUTEIIBHO K CUCTEME MTOHATHH 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
rUOpUIM3AIMS aTOMHBIX OpOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSI3b», KPATHBIC CBSI3H), MOJISIpHAS KOHIICHTPAIHsI, CTPYKTypHas Gpopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPHUCTAIIJIOTH I~
paThl, CTEIICHb JUCCOIMAIIAN, JJICKTPOJIU3, KPEKUHT, pU(OPMHUHT); TEO-
pUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYCCKHE 3HAHMS, JICIKAIITUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIC NPEJICTABICHUS O CTPOCHHH BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEaKIUil, TEePMOJAUHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MaCHOM HCIIONb30BAHUHM BAXKHEHIIMX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTepPHBIC MPU3HAKU
Y B3aMMOCBSI3b U3YUEHHBIX MOHITHHI, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX MPEBPAILCHU; BBISBISATh B3aUMOCBS3b XUMHUUYECKHUX
3HAHUH C TOHSATUSMHU U MPEJCTABICHUSIMH APYTUX MPEAMETOB s Ooiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHUPA; UCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS TSI 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
npupoay;

- c(hopMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh 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 CKENETHBIX) (OPMYI OpraHWYeCKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBaTh WX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJICK-
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TPOHHOTO OajaHca ATHX PEaKIUi; peaKIuii HOHHOTO OOMEHa IyTeM CO-
CTaBJICHUS MX IOJHBIX U COKpAILlEHHBIX HOHHBIX YpaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMUYE-
CKHE€ CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMU JKCIEPUMEHTAMHU M 3allu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKUE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE PpEaKIMH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCUPUKALUU
U3Y4aeMbIX XMMHMUYECKUX OOBEKTOB; XapaKTepU30BaThb COCTaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K OINPEAETICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/bI, MPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aJbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CIOXHBIE 3(PUPHI, KUPHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
U CBOMCTBaxX BEIIECTB JJS SKCIEPUMEHTAIBHOM IPOBEPKU THIIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUs XMMHUYECKUX peakluuid u
MIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS,

- c(OPMUPOBAHHOCTh YMEHUU TMOATBEPKAATh HA KOHKPETHBIX
MpUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHOW CITIOCOOHOCTH OpraHudye-
CKHX COEIMHEHUH OT KPaTHOCTHU U TUIIA KOBAJIEHTHOU CBS3H («G» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUS aTOMOB U TPYIIl aTOMOB B MOJIEKyJax; a
TaK)Xke OT OCOOCHHOCTEH pealn3aluy Pa3IuYHbIX MEXaHU3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30YX/IE€HHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa 1 UX BAJEHTHBIE BO3MOYKHOCTHU, HCIOJIB3YS IOHATHUS «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 IO3HAHHUS SB-
JIEHUI MPUPOJIbl, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
u A7 OOBSICHEHHS] XMMHUYECKUX SIBIICHUH, NMEIOLUX 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 (OopMyIbl 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
TETIOBOTO 3(pexTa peakuuit, 00beMHBIX OTHOIIECHHUI ra3oB;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOU U MPOU3BOJACTBEHHOW JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C mepepa-
OOTKOIi BEIECTB; UCIOIb30BATh MOJYUYCHHBIC 3HAHUS Ul PUHATUS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYAIUsIX, CBA3aHHBIX C XMMHEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEJIHHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAIINX OpraHuye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ay M0 PaCIO3HABAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00palIeHns C BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAluU B Pa3IMYHbIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
Malluio, repepadaTbiBaTh €€ W MCMOJIb30BaTh B COOTBETCTBHM C MOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTb BO3JECH-
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

Iloxka3aTeu u KPUTECPHUH OLICHUBAHUA KOMIIeTeH]_lI/Iﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHCTGHHHﬁ, OIMKMCAaHNC IKaJ OLCHHUBA-

HUS COJIepKaTCs B MPUJIo:KeHun 1.

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

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENEIAIOMNE 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 aTTecTanuu: 1uddepeHINPOBaHHBIHN 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 — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHHM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(pEeCcCCHOHAIBHBIX KOMIIETCHIIUH, IPOIEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLIEHKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA NMPOBOAUTHCS B OTHOIICHUU
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, OOIMIKX U MPOPECCHOHATBHBIX KOMIIETEHIIMNA 00yJaroInXcs;

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

00BEKTUBHOCTHU OLICHKH — OILICHKA BBIINOJHEHUS KOHKYPCHBIX 33/1aHUIl 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 NepBUYHBIX OAJIJIOB;

- 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 nsiTv GanbHOM IIKAJIBI yUeTa PEe3yJbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO HIKaJIY:

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 «HEeyI0BJIETBOPUTEIb- <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. KatnoHs! — 310:
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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 cnabpIX 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 HaTpHUi.

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 — 3To0:

. @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 3JIEKTPUUECKHUM 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 BEIIeCTBA U KIACCOM/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 MO3ULINH,
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 (GOpMYIIOil BellecTBa U KJIacCOM/TPYIIION,
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
MO:KeT ObITh HM(ppa, 0TaeJbHOE CI0BO, CJI0BOCOYETAHNE. (3aKPHITAasA (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: aJKEHbl — 3TO YIJIEBOAOPObl, 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 MPpAKTHYECKHE 3aTaHUS

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/mir.

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 A0 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. Cwmemanu 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 COJIM C MaccoBoOW nosiel 15 % Bwimapuiau 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 oneHKH

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:

- [IpY OTBETE Ha BOIIPOC 3aKPHITON (OpPMBI ¢ BELIOOPOM OTBETa BBIOpaH MpaBUIIbHBINA OTBET;

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

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

- NP1 OTBETE Ha BONPOC HA YCTAHOBJIEHHWE COOTBETCTBUS, €CIM CONOCTABJIECHUE 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|  Kpurtepuu 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 HE3HAUYUTEITHbHBIMH HETOYHOCTSIMHU,) 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 PELICHUH 3a1a4U
- 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 PELICHUHU 3a]]auu
- 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: 3aIHCh 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 BeJIUYMH 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)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 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 €AUHUI] W3MEPEHUs 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
CUMBOJIUKOW, HEOOXOAMMOM ISl YCTAHOBIICHUS COOTHOIICHHS CYIIleH
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-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BETMUUHAMU

- 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 CYIIECTBYIOIIETO MEXY XUMUUECKIMH 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 pacyersl 10 XMMUYECKUM (popMyJ1aM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE C KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHBI BCE MAaTEMAaTUYECKHUE PACUEThI 10 BCEM XUMHUYEH
CKuUM (opMysJaM 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 COOTBETCTBHH C €IUHHUIIAMH H3MEPEHUU 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 pE3yJbTaTbl MAaTCMATUYCCKUX PaCYCTOB COACPIKAT TOJIBKO III/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 COIMYTCTBYIOIINE BOMIPOC (BOIIPOCHI)

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

- 3HAUMTENBHO HAPYIICHA IOCIIEOBATEILHOCTh, JIOTHKA OOBSCHEHUS] 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, OTBEYast 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-
TOYHO} aTTecTalluu

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 npodeccuonanbHoe obpazoBanue). 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 mocobue / I'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 NIKOJBHUKOB « XHMHS).

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 yka3aHUs JiJIsl 00y4JaroNIuXCs 110 BBITOJIHCHUIO Ta00paTOPHBIX paboT
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