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PaGouast mporpamma yuebHoM mucrtummabl OJ].07 Xumus pazpaboTrana B COOTBET-
ctBun ¢ denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM (Hajnee —
®I'OC) mo cnenuasbHOCTH CPEeIHEro Mpo(ecCHOHANBHOTO 00pa3oBaHus (najnee -
CIIO) 43.02.16 Typusm U TOCTEIIPUUMCTBO, YTBEPKIEHHOTO MpUKazoM MuHmpocse-
mieHust Poccum ot 12.12.2022 Ne 1100 «O6 yTtBepxkaeHuu GeaepalbHOro rocyaap-
CTBEHHOTO 00pa30BaTeNIbHOIO CTaHIapTa CPEAHEro MpodeccHoHAIBHOTO 00pa30BaHus
no crneruaibHocTu 43.02.16 Typusm u rocrenpuuMctBoy», @I'OC cpegnero oodiiero
oOpa3oBaHusl, yTBEPKJACHHOTO MpUKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku PD ot
17.05.2012 r. Ne 413 (c usmenenusimu Ha 12.08.2022 r.) (C HU3MEHEHHSIMU Ha
12.08.2022 r.) u mpumepHoOi pabouelt mporpammoil 001e00pa3oBaTeIbHON TUCITH-
IUTMHBL «XUMUS» 71 TpodecCHOHATBHBIX 00pa30BaTebHBIX OpraHU3AINMA, yTBEP-
KIEeHHOM Ha 3acenannu CoBeTa MO OIIEHKE COJIEpKaHMsI U KauecTBa MPUMEPHBIX pa-
0ounx mporpamMMm oOIIE00Pa30BATENIFHOTO U COIMAIBHO - TYMAaHUTApHOTO IHKIIOB
cpennero npodeccuoHanbHOro oopazoanus [Iporokon Ne 14 ot «30» Hosi6ps 2022.

Pa3zpabotuuk: Tapacosa ['.H. — npenogaBatens Beicuiel kareropuu [Ipodeccuonanb-
Ho-Ttienarorunyeckoro kowiemka CI'TY umenu ['arapuna 10.A.
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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIINHBI OJ1.07 Xumus

1.1 Ob6aacTh npuMeHeHHus padoyeil MPporpaMmbl

Pabouas mporpamma y4eOHON NUCHUIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbl MO/~
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnennansHoctu 43.02.16 Typusm v rocTENPUUMCTBO.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKTYype NMPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOAUT B 0011eo0pazoBaTenbHbii 1iuki [TTTCC3.

1.3 Ilesin 1 TpeGOBaHMS K pe3y/IbTATaM OCBOEHUS] YUeOHOH TUCIHUIJIMHBI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CJIEAYIOIIUE PE3YJIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEN NMO3HUIMMU JTUYHOCTH HA OCHOBE IY-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoin denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIBTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, NPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHbL;

- YyBCTBO TOPJIOCTH M YBaKEHHUS K MCTOPUU M JIOCTHKEHHUSIM OTEUECTBEHHOMU
XMMHYECKON HayKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQecCHOHAIBHOM
JESITEIbHOCTH U B OBITY IIPHU OOpAIllEHUU ¢ XUMHUYECKMMH BEIIECTBAMU, MaTepuaiaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHOW TpoecCHOHaTbHON JESTENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHUYECKUX KOMIIETEHIUHN B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMIEHHS COOCTBEHHOTO HHTEIUIEKTYaJbHOIO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MmemanpeomemHale:

- OCBOEGHHBIE O0YYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe TeUCTBUS (peryIaTUBHbBIC, TO3HABATENIbHBIE, KOMMYHUKATHUBHbIE);

- CLIOCOOHOCTh MX MCIIOJIb30BaHMsI B TO3HABATEIBHON U COLMAIbHON MPaKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM nes-
TEJIbHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHHM WHAMBHAYyaJIbHON 00pa3oBaTeIbHOMN
TPaeKTOPHH;

- OBJIaJICHUE HaBBIKAMU Y4EOHO-HCCIIE0BATEIBCKOM, TPOSKTHONU M COIUATBHON
NEATEIbHOCTH;



- UCHOJB30BAaHWE pA3IUYHBIX BHUJOB I[I03HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MOCTAaHOBKHM 3ajaud, (HOpMYIUpPOBAHUS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOr0B, (POPMYJIUPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOTO J3KCIEpPUMEHTAa) JJIi M3Yy4YeHHUs pa3iMuHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHHKOB [Isl TIOJIYYEHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb MJIs JOCTHXKEHHS XOPOIIHX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATbHOM €IMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEUeHUN YCTOWYMBOIO Pa3BUTHUS YEJIOBE-
YeCcTBa: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIaJICHUE CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJA-
TaroIINe TMOHATHUS (JOTOJHUTEIBHO K CUCTEME MOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YKJIEHHOE COCTOSIHHME aTOMa, THOpUAM3AINs aTOMHBIX OpOHTanei,
XUMHYECKasi CBSI3b («O» U «TT — CBS3b», KPATHBIE CBSI3U), MOJISIPHAs KOHIIEHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
U30MEpHsl), TUIIBI XUMUYECKUX PEAKIMI (TOMO- U T€TepOTreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPHUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIUi, TEPMOAMHAMUUYECKUX U KHHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, AUCIIEPCHBIX CUCTEMAX,
(dakTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBE, MOJYyYeHUH W OE30MacHOM WUC-
MOJIb30BaHNHU BOKHEHININX HEOPTAHWYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U MpaK-
TUYECKOW MEATETHLHOCTH YeIOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
W3BOJICTBA (Ha MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPALLEHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U O0BSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SIBJIEHUH, UMEIOIIMX €CTECTBEHHOHAYUHYIO IPUPOY;

5



- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHAPOJHOT0 COI3a TEOPETUUECKOW M MPHUKIATHOM XMMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYCHHBIM KJlaccaM OPraHUYE€CKHUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIJT OpraHUYECKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  PEaKkIMid W PacKpblBaTb  MX  CYIIHOCTh:  OKHCJIUTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH; peaKlnii THIPOIN3a, peakluii KOMIUIEKCO0Opa3oBaHus (Ha MpHU-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3alUCIMHU YpaB-
HEHUN XUMHYECKUX PEaKIIUK;

- c(OpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEJIHHO BHIOMPATH
OCHOBaHUS WU KPUTEPUHM I KJacCHU(UKAIIUKA H3YyYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMICKANIMUX K
OTIpEJICTICHHBIM KJIACCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIC SQUPBI, KUPBI, YIJIEBOJBI, aMHUHBI,
AMUHOKHCJIOTBI, OCJIKK); MPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAaX BEIIECTB JJIA
AKCIIEPUMEHTAIIBHON MTPOBEPKU TUIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN MPOTEKAHUSA
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢ OpMUPOBAHHOCTh YMEHUI MOJITBEPK/IaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHMN OT KpaTHO-
CTU U THUMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3b)»), B3AUMHOI'O BIUSHHUS aTOMOB U
rpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEH peanu3allii pa3IndHbIX Me-
XaHU3MOB MTPOTECKAHUS PEAKIINM;

- c(OPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BATh IIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YKJICHHOM COCTOSTHHH) U MOHOB XMMHUYECKHUX DJIEMEHTOB 1-4 Te-
puonoB Ilepuognueckoiut cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX JIEMEHTOB M 00pasye-
MBIX MU COECUHEHUH IO NMEPUOIaM U TPYMIaM;

- BJIAJICHUE CUCTEMOM 3HAHWK O METOAAX HAYYHOIO MO3HAHUS SBJIECHUN MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M JJI1 OOBSICHEHUS] XUMUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE MPAKTUUECKON JIESITEIbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCTOJIb30BaHUEM (PU3MUECKUX BEITUYUH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: pacueThl IO HAXOXKIACHUIO XUMUYECKON (DOpPMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIIH OJIHO U3 HC-
XOIHBIX BELIECTB JAHO B BHUJIE PACTBOPA C ONMPEAECICHHOW MAacCCOBOW JIOJEH PacCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO 3 deKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C
MO3ULIUNA IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIEeCTB; MCIOJIb30BaTh MOIY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITENILHO TUTAHUPOBATh U TIPOBOJIUTH XH-
MUYECKUN IKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTraHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTJIIEBOJIOPOAOB PA3JIMUYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEHIECTB, PEUICHUE YKCIEPUMEHTAIBHBIX 3a4a4 110
pacrio3HaBaHWIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB) C COOIOICHUEM MPABUI
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abOpaTOpHBIM 000pyI0BaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMUS, PEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(bOPMHUPOBAHHOCTh YMEHHUM OCYIIECTBIISATH 1I€JICHANPABICHHBIN MOUCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKU aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpPraHU3Mbl OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TIOKA3aTelIsl MPECIbHON JOMY-
CTUMOM KOHIEHTpALUM, U MOACHATh Ha MPUMEPAX CHOCOObI YMEHBIIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosinuecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI TN CUMILTUHBI:
Oo6s3atenpHas yueOHas Harpy3ka ooydJaromierocs 67 4acoB
AyautopHas yueOHas Harpy3ka oOydJaromierocs 67 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii padoTbl
(B T.4. Ipo(hecCHOHATBHO-OPUEHTHPOBAHHOE COJIEPKAHNE)

O0beM yacoB

MakcumajibHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JuUCHUILTHHBI) 67
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 67
B TOM YHCIIE:

JIEKLHMH, YPOKH 37
U3 HUX NPOGhecCUOHAIbHO-OPUEHMUPOBAHHOE COOEPIHCAHUE 2
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOGhecCUOHAIbHO-OPUEHMUPOBAHHOE COOEPIHCAHUE 4
71ab0paTOpPHBIE 3aHATHS 10

IIpome:kyTouyHas arrecranus: AuddepeHuMpoBaHHbIN 3a4eT




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

HaunmenoBanue pa3- | Coxep:kaHue y4eOHOr0o MaTepuaJa, 1a00paTopHble H MPAKTHYECKHE 3aHATHS, O0Bem YpoBens Konmbt
J1eJI0B M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIN i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
JIAHOM MPOrpaMMbI
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
o0rero o6pa3zoBaHwsI, yTBEP-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 ’KIICHHOTO MPUKa30M MUHHCTEP-
CtpoeHue aToM0OB cTBa 06pasoBanust U Hayku P ot
XHMHYECKHX JJIe- CoBpeMeHHast MOJielb CTpoeHHsT aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XU- 2 17.05.2012 No 413
MEHTOB U IPHPOJA MUYECKHIl 3NIeMeHT. DJNeKTpoHHas KoHurypauus aroma. Knaccudukanus
XHMHYecKoii cBsizn | XAMUUECKHX JJIEMEHTOB (s-, P-, d-amemeHTsI). BanenTHsie anektponsl. Ba- 1
JIEHTHOCTb. JJEKTPOHHAS TMPUPOJIA XUMHUYECKOM CBA3U. JIEKTPOOTpHUIA-
TEIBLHOCTh. Buabl XUMHUECKOW CBS3M (KOBAJICHTHAs, UOHHAs, METaJUTnde-
CKasi, BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTuyeckoe 3anaTue Ne 1 Pemienve 3ajanuii Ha UCIOJIb30BAHUE XUMUYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIATYpe MEXIYHAPOIHO-
ro CO3a TEOPETUYECKOW M NMPHUKIIAJHONW XMMHUH U TPUBHUAIBHBIX Ha3BaHWUM
JUTSI COCTABJICHHSI XUMHUYECKUX (DOPMYJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB,
Cynab(GUIO0B, TUAPUIOB U T.I.) U APYTUX HEOPTaHUYECKUX COCAMHEHHH OT- 5 5
JIEIIbHBIX KIJIACCOB.
[IpakTueckue 3a1aHus Ha YCTAHOBIICHUE CBS3U MEXKIY CTPOCHUEM aTOMOB
XMMHYECKHUX DJIEMEHTOB U TMEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHUYE-
CKHMX DJIEMEHTOB M X COCAUHEHHI B COOTBETCTBHUU C NOJIO)KeHUEM [lepuonu-
YECKON CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa. Ouszu-
yeckui cMmbica [lepuonnueckoro 3akona [[.M. MenneneeBa. 3akoHOMEPHO-
CTH W3MCHEHHUS CBOWMCTB XMMHYECKUX DJIEMEHTOB, 00pa3yeMbIX UMH IPO-
CTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKCHHEM XHMHYECKOTO
anemeHnTa B [lepuoandeckoil cucreme. MUpOBO33pEeHYECKOE U HAYYHOE 3Ha-
yenue [lepuonuueckoro 3akona .. Menneneena. [Ipornossr .M. Menae-
neeBa. OTKpBITHE HOBBIX XUMHUYECKHMX OJEMEHTOB. PellieHne mNpakTUKO-
OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HA XapaKTEPHU3ALMUI0 XUMHUYE-
CKHX 3JIeMEHTOB «MeTalTn4ecKre/HeMeTaUIMYECKUEe CBOMCTBA, IEKTPOOT-
PHULIATEIBHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B IEPUOJIUYECKON CUCTEME XUMHUECKUX 3JIEMEH-
toB [I.1. MeHneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius v TUIIBI XUMAYECKHX PEAKIUHN C YYaCTHEM HEOPTaHUYECKHUX
BemiecTB. CocTaBlieHUEe ypaBHCHUN peakluid COCIMHEHUs, Pa3IOXKEHHS, 3a-
MeIIeHHs, 0OMEHa, B T.4. peaKlUi TOPSHHS, OKUCIICHUSI-BOCCTAHOBIICHHUSI.
ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTCHGHB OKHUCJICHUA. OKI/ICJII/ITGJII)
u BoccraHoBUTeNnb. (CocTaBleHHE W  ypaBHUBAHUE  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOro Oananca. OKuUCITH-
TEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOJICTBEHHBIX IMPO-
1eccax v )KU3HEACITeITLHOCTH OPTaHU3MOB

IIpakTuyeckoe 3ansaTue Ne2 KonuuecTBeHHbIE OTHOLIEHUS B XUMUHU. Oc-
HOBHBIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHUH U PACUYETHI 10 YPAaBHEHUAM XU-
MUYECKHMX peakuuid. Monb Kak eIMHMIA KOJW4ecTBa BemecTsa. MossipHas
Macca. 3aKOHbI COXpPaHEHUSI MacChl U DHEPTUH. 3aKoH ABoraapo. MosipHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTH ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKHX PpeaKkIil ¢ HCIOJIb30BaHMEM MAacChl, oObeMa (HOpMaJbHbIE
YCIIOBHS) Ta30B, KOJIMUYECTBA BEIIECTBA

IIpodeccnonaLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DuexkTpo-

Conep:xxanue yueOHOro MaTepuaJia
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JUTHYECKAS JUCCO-
IUANMS ¥ HOHHBIN
o0MeH

Teopus snekrponuTuueckoil nucconuannud. MoHbl. DNIEKTPOIUTHI, HEIEK-
TponuThl. Peakiuu nonHoro oomena. CocraBiieHHE peaKIuii HOHHOTO oOMe-
Ha MyTEM COCTAaBJCHUS UX IOJHBIX U COKPAIIEHHBIX MOHHBIX YpPaBHEHUM.
KucinoTHO-0CHOBHBIE peaklvu. 3a/1aHUsl HA COCTABJICHUE MOHHBIX PEaKIIHil.

KonTtpoabnas pabora Ne 1 CtpoeHue BelecTBa U XUMUYECKUE PEAKIIMU

JlabGopaTopHoe 3ansitue Ne 1

JlaGopaTopHas paboTa « TUIIBI XUMUUYECKHX PEaKIIHA.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00Pa3yIOIIMXCS
BEIIECTB) U MPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBenenue peakunii HOHHOTO
oOMeHa, ompezeNieHHe Cpelbl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTABJICHHE
MOHHBIX peakuuit

Pazpgea 3.

CTpoeHue U CBOHCTBA HEOPraHUYECKUX 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 CIOXHBIX Be-
mecTB (OKCHJIbl, TUAPOKCU/IBI, KHCIOTHI, coyin). B3anuMocBs3p Heopranude-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemiectBa. Kpucrammmyeckue u
amopQHble BemecTBa. TUIBI KPUCTANINYECKUX PEHIETOK (aTOMHasl, MOJIEKY-
JSIpHAas, UOHHAs, MEeTaJUIMYecKas). 3aBUCUMOCTh (PU3NYECKHX CBOWCTB Be-
IIECTBA OT THIA KPUCTAITIMYECKON PEHIETKU. 3aBUCUMOCTb XUMUYECKON aK-
TUBHOCTH BEILECTB OT BHJAa XMMHYECKON CBSA3M M THUIA KPUCTAIIIMYECKON
pewetku. [TpuunHbl MHOrOOOpa3us BEIIECTB

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

Homenknatypa HeopraHM4ecKMX BELIECTB: Ha3BaHUE BELIECTBA MCXOMAS W3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. Penienne mpakTH4ecKux 3aJaHuil 1Mo KiacCH(UKAIMH, HO-
MEHKJIAType U XUMHUYECKUM (opMysiaM HEOPraHWYECKHX BEIIECTB pa3iiny-
HBIX KJIacCOB (yrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUaK, raiieHas HU3BECTb,
HeraieHasi U3BECTh, MUThEBAs COJla W JPYIHX): HA3bIBaTh M COCTaBJIATh
(opMyIIbI XUMHUYECKUX BEIIECTB, ONPEACATh IPHUHAICHKHOCTH K KJIacCy.
HcTounuku xumuueckod uHopManuu (CpeacTB MaccoBoil HMHbopmanuw,
cetb UnaTepHeT u apyrue). [louck nudopmanuu mo Ha3zBaHUSM, UACHTUDH-
KaTopaM, CTPYKTYpHBIM (popmyram

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

Tema 3.2. Odusuko-
XUMHYECKHE CBOM-
CTBa HEOPTaHUIECCKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamibl. O6mme pusnueckue U XMMUYECKHE CBOICTBa MeTauioB. Crioco-
Obl MostyyeHusl. 3HaUeHUEe METAJUIOB M HEMETANIOB B IPUPOAE U KU3HEIes -
TEJIBHOCTH YeJIOBEKAa W OpraHn3MoB. Kopposusi METayuioB: BUIBI KOPPO3HH,
CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

Hemeramner. O6mue pusuveckre u XUMUYSCKUE CBOMCTBA HEMeETaloB. Tu-
nuuHble cBoiicTBa HemetayuioB [V— VII rpynn. Knaccudukamnus 1 HoMeHK1a-
Typa coeIuHeHUIl HeMeTauioB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPU-
pone

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB (OKCH-
JI0B, THJIPOKCHJ/IOB, KHUCIJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHHUH
CBOMCTB IIPOCTBHIX BELIECTB, BOJOPOJHBIX COCIMHEHUH, BBICIIMX OKCHIOB U
TUJIPOKCUIOB
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IIpakTnyeckue 3anstust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peaK-
U ¢ y4acTHEM IPOCTBHIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB: METAJJIOB
U HEMETAJUIOB; OKCHJOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX THAPOKCUIOB; HEOpra-

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

. . 2 -
HUYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA. KNICHHOrO npukasom Mumncrep
N N cTBa 00pa3oBaHus U HayKu PD ot
Pemienue nmpakTUKO-OPHMEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN HAa CBOM- 17.05.2012 No 413
CTBa, COCTaB, MOJYYCHHE M OE30MaCHOE MCIIOJIb30BAHUE BAXKHEUIITNX HEOP- S B
FaHUYECKHX BEILECTB B OBbITY U MPAKTUYECKOM JEATEIbHOCTH YelloBeKa
Tema 3.3. nentu- Copaepxxanue yyeOHOro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «neHTHdukanus HeOpraHMYeCKUX BemiecTB». Pe-
HICHUE SKCIIEPUMEHTAIBHBIX 33]]a4 110 XUMHUYECKUM CBOMCTBaM METAJIOB U
HEMETAJJIOB, 10 PAaClO3HABAHUIO U IOJyYEHHIO COECJUHEHUN METaJlJIOB U 5
HemeTaiuioB. VneHTuukanus HeopraHMueCKUX BEIIECTB C UCTIOIh30BAHUEM
uX (U3MKO-XMMHYECKHUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKLUU.
KagecTBeHnble peaknuu Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA Ka-
THUOH aMMOHHMSL.
Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHUUECKHUX BEIIECTB 2
JAD®K-cpexgnnii 6a/u1 10 TEKYIIMM OLCHKAM yCIIeBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelIeCTB 18
Tema 4.1. Knaccudu- | Conep:xanne yuedGHOro MaTepuaia 4
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KaIusi, CTPOCHHE U
HOMEHKJIaTypa opra-
HHUYCCKUX BCUICCTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer opranu-
YECKOW XUMUHU. MecTo M 3HaYCHHE OPraHu4eCKOM XUMHHU B CUCTEME €CTe-
CTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHHE KaK IMOPSIAOK COECIMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO UX BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOIO CTPO-
eHUs opraHunyeckux coequuenuii A.M. bytiepoBa. YriepoaHblii CKeJeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOI'O
cTpoeHust Mosekyn. M3omepus u usomepsl. [loHsTHE O (PyHKIIMOHATHHON
rpynne. Paaukan. [IpuHnune! kiaccupuKauy OpraHUdecKuX COEIUHEHHMA.
MexayHapoiHass HOMEHKIJIATypa W IMPUHLMIBI HOMEHKJIATypbhl OpraHuye-
ckux coenuHeHui. [loHsTHE 00 a30TCOAEPIKAIMX COSAUHEHUIX, ONOJIOTHYE-
CKU aKTUBHBIX BellecTBax (yrieBojax, )KHpax, 0enkax u Ap.), BHICOKOMOJIE-
KYJIIPHBIX COETUHEHUSX (MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHMYE€CKUX COEIMHEHUM
OTIENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE W apOMAaTUYECKHE yT-
JIEBOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, aJbJAECTUAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u 1p.) CocraBiieHHE TOJNHBIX U COKPAIEHHBIX CTPYKTYPHBIX (HOpMYI opra-
HUYECKHUX BEIIECTB OT/EIbHBIX KJIACCOB, HCIONb3Yys WX HAa3BaHUS MO CHCTE-
MaTHYeCKOW W TPUBHAJIBHONH HOMEHKJIAType (ITWUJICH, alleTHJICH, TIIMLEPHH,
¢benomn, hopmanbaerua, yKCycHast KUCIO0Ta, IMIKH). PacdeTsl npocteifmeit
(bopMyJibl OpraHu4YeCKON MOJIEKYJIbI, HCXO0/1A U3 3JIEMEHTHOT0 cocTaBa (B %)

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

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COEIMHEHHH OTJENbHBIX
KJIacCOB (OCOOEHHOCTH KJIACCU(UKALMU U HOMEHKIATypbl BHYTPHU KJacca;
TOMOJIOTHUECKUH psii ¥ ob1mas popmyina; nomepus; pusnueckue CBONWCTBa,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

— TpeJiesIbHbIE YITIeBOJOPO/Ibl (aIKaHbl U IMKJIOAIKaHbl). ['opeHne meraHa
KaK OIMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B NMPOMBIIUICHHOCTH M OBITY.
CBoiicTBa MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHNUE B MIPUPOIE U IPUMEHE-
HUE aJTKaHOB;

— HeTpeiebHbIe (IKeHbI, ATIKUHBI U aJKaUeHbI) U apOMaTHYECKHE YIIIeBO-
nopozbl. ['opeHne anernieHa Kak HCTOYHHK BBICOKOTEMITEPATYpHOTO TLTa-
MEHH JJIs1 CBAPKU U PE3KH METaJIOB

JIMYHOCTHBIC, METANPEAMETHBIC U
MpeMETHbIC KOMIIETEHIIMU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01iero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHKa30M MUHHCTEP-
cTBa oOpa3oBaHust U HayKH PO ot
17.05.2012 Ne 413
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— KHUCIIOPOJICOJepIKALINE COCTUHEHUs (CTUPTHI U (PEHOIBI, KApOOHOBBIE KHC-
JOTHl W 3QUPHI, aJTBICTUABI W KETOHBI, KUPBI, yrieBojsl). IlpakTuueckoe
MPUMEHEHHE 3TUICHTIIUKOIS, TulepuHa, ¢enona. [Ipumenenue ¢popmanbie-
THJa, aleTalbAeru/a, yKCyCHONH KUCIOThI. MblIa Kak COJIM BBICIINX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIIA

— a30TCOJIepIKaIMe COSANHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, Oeku). Beicoko-
MOJICKYJISIPHbIE COCJUHEHHUsI (CHHTETHYECKHEe W OWOJIOTHYECKU-aKTHBHBIC).
Monomep, monumep, CTpyKTypHOoe 3BeHo. [lommmepusanust sTuiieHa Kak oc-
HOBHOE HAIIPaBJICHUE €0 UCIIOJIb30BAHUS.

['eneTnveckas cBsA3b MEXKAY KlIaCCAMH OPTaHHMYECKUX COCMHEHHUN

IIpakTuyeckoe 3ansitue Ne 6 CBoiiCTBa OpPraHMYECKUX COCIUHEHMHM OT-
JIeNIbHBIX KJIACCOB (TpUBMAIbHAs M MEXJyHapOJHAas HOMEHKJIATypa, XUMHU-
YECKHE CBOWMCTBA, CIIOCOOBI MOJYYEHUs): MpeAeibHbIE (aJKaHbl U IUKIIO-
QJIKaHbl), HENPe/eNbHbIE (AIKEHbI, AIKUHbBI U alKaJueHbl) U apOMaTHYECKUe
YIJIEBOAOPOABI, CHUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIIOTHI U D(PUPHI, allbe-
TU/bl U KETOHBI, AMUHBI U aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIMHE-
HUs. 3aJaHUS HA COCTaBJICHUE YPaBHEHUIM XUMHUUYECKUX PEAKIMN C y4acTueM
OpPraHMYECKUX BEILECTB HA OCHOBAaHUM MX COCTAaBa U CTPOCHHUS

IIpakTnuyeckoe 3ansaTue Ne 7 CocraBieHue cxeMm peakuuil (B TOM 4uciIe 110
MPEJIOKEHHBIM 1I€TI0YKaM MPEBpAIICHH), XapaKTepU3YIOIMINX XUMHUYECKHE
CBOWCTBA OPraHUYECKUX COEJMHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI MX IO-
JIy4E€HHsI U Ha3BaHWE OPraHUYECKUX COCAVNHEHUH IO TPUBHAIBHON WIH MEX-
JYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemenne npakTUKO-OpHEHTUPOBAHHBIX TEOPETHUECKHUX 33JJaHUN Ha CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTHENBbHBIX KIACCOB

JlabopaTopnoe 3ansatue Ne 3 JlaGoparopHas padota «IIpeBpamenus opra-
HUYECKUX BEIIECTB MpU HarpeBaHum». llomyueHue STHIIEHA U H3yYEHHUE €ro
CBOMCTB. MoJleTupoBaHUe MOJEKYI U XUMUYECKHUX IPEBPALIECHUNA HA IpUMe-
pe dTaHa, dTUJICHA, alleTHIICHA U JIp.

Tema 4.3.

Conep:xanue yueOHOro MaTepuaJia

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETEHIIUU 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 OHojIoruyecKas posib yrie-
BOJ0B. OKHCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU XKHMBBIX OpPraHU3MOB.
Ob6nactu nmpuMeHeHUs] aMMHOKHUCIOT. [IpeBpamienust OenKoB MUIIK B Opra-
Hu3Me. buonorndeckne ¢pynkiun OenkoB. bruonornueckue GpyHKIUU KHUPOB.
Posib oprannveckoil XuMHUK B PELICHUH MPOOJIEM MHUILEBOH O€30MacCHOCTH

Ponb opranmueckoil XMMuM B pEIICHHH TPOOJIEM YHEPreTHYecKoi Oezomac-
HOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3JaHUU HOBBIX MaTepHAJIOB, HOBBIX UCTOY-
HHUKOB SHEPTUH (AIbTepPHATUBHBIC HCTOYHUKN YHEprun). OmacHOCTh BO3/CH-
CTBHSI Ha XHMBBIE OPraHU3MBbl OPTaHUYECKUX BELIECTB OT/CIBbHBIX KJIAcCOB
(yrmeBonopoabl, CIUPTHI, (EHOJIBI, XJIOPOPTaHUYECKHUE MPOU3BOIHBIC, allb-
JeTUABI U JIP.), CMBICII TIOKA3aTeNIsl MPEIeIbHO TOMyCTUMOW KOHIICHTPALUU

JlabopaTopnoe 3ansaTue Ne 4 JlaGopaTopHas pabora: «nentudukamnms op-
TaHWYECKUX COEAMHEHUH OTAEIbHBIX KiaccoB» MaeHTudukauus opraHuye-
CKHX COEJUHEHMI 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 peakuuu OenkoB. Bo3HMKHOBEHHE aHAIU-
TUYECKOT0 CUTHAJa C TOUYKH 3PEHUSI XUMUYECKHUX MTPOLIECCOB IIPU MPOTEKaHUU
KayeCTBEHHON pPEeaKlnu, MO3BOJIAIOLIEH HICHTU(DUIMPOBATh MPEUIOKEHHbIE
OpraHUYEeCKHUE BEIIEeCTBA

KonTtpoabnas pa6ora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

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

Pa3pea 5.

Kunernuyeckue u TEPMOANHAMHUYCCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYCCKUX pealcum?l

CxopocTh XuMuye-

Conep:xxanue yueOHOro MaTepuaJia
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CKMX PEaKLIUM.
XUMHUYECKOE paBHO-
BECHE

CKOpOCTh peakilu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJIBI Pe-
arvpymollyux BEIIeCTB, KOHLIEHTPAIlUU PEearupyronX BEIIEeCTB, TeMIIeparTy-
pBl M IUIOIIAAM PEAKIMOHHOM MOBEpXHOCTH. TemoBbie 3HEKTh XUMHUUE-
CKUX peaklUid. DK30- U SJHIOTEPMUUECKHE, PEaKIIH.

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

IpakTnyeckue 3ansaTuss Ne 8 PemieHue npakTHKO-OPUEHTUPOBAHHBIX 3a-
JMaHWi Ha aHanu3 (HAKTOPOB, BIUSAIOIIUX HA MU3MEHEHHUE CKOPOCTU XHMHUYE-
CKOH peakii, B T.4. C IO3UIIMI SKOJOTHYECKH 11eJ1eco00pa3HOro noBeeHus
B OBITY U TPY/IOBOH NEATEIHHOCTH B IEJISAX COXPAHEHUS CBOCTO 3J0POBBS U
OKpY’Karollled MpUpOIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuumna Jle-IllaTense s Hax0XAEHUS HaNpaBs-
JICHUsS] CMEIICHUs PAaBHOBECHS XMMHYECKOM peakluu U aHaau3 (PaKTopos,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS

Pasznea 6.

PacrBoOpsI

Tema 6.1.
ITonsiTue o pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenue kak ¢pusnko-xumuueckuil mpouecc. Pacrsopsl. CriocoOs! mpu-
TOTOBJIEHUsI pacTBOpoB. PactBopumocTs. MaccoBass 105l pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTels MPeAeabHO TOMYCTUMONW KOHLIEHTPALUU U €ro
UCIIOJIb30BaHUE B OIIEHKE IKOJIOTHUECKON Oe30MacCHOCTH.

[IpaBuna skonoruyecky 1enecoo0pa3HOro MoBeACHUSI B OBITY U TPYIOBOM
JEATEIIBHOCTH B LEJAX COXPAHEHUs CBOETO 3/10pPOBbS M OKPYXKAIOLIEH MIpH-
POZIHOI cpefbl; OMACHOCTh BO3JEHCTBUS Ha JKUBbIE OPraHU3MBbI OINpe/IeIIeH-
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 KOMIIETEHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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BAHHUE CBOKCTB pac-
TBOPOB

JlaGopaTopHoe 3anaTHe Ne 5 JlaGoparopHas pabota «IIpuroroBnenue pac-
TBOpOBY». [IpuroroBnenue pacTBOpoB 3aJaHHON (MaccoBOW, %) KOHIIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMM) U OIPEAEIICHUE CPE.bl
BOJHBIX pacTBOpOB. Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COlepP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pazpen 7.

XuMus B ObITY H IPOU3BOICTBEHHOM J1eSITeJIbHOCTH YeJI0OBEKA

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JESITEIbHOCTH YeIIO0-
BEKa

Conep:xanue yueOHOro MaTepuaJa

Hogeiiime noCTHXEHHUS XMUMUYECKOM HAyKW U XUMHYECKOW TEXHOJIOTHH.
Ponp xuMuu B oOecriedeHUH 3KOJIOTMUYECKOM, YHEPTreTUYECKON M MHUIIEBOU
0€30IacCHOCTH, Pa3BUTUH MEIWIMHBL. [IpaBuia moucka M aHaM3a XUMHYE-
CKOHM MH(pOpMAITUU W3 PA3IMIHBIX UCTOYHUKOB (Hay4YHAs W ydeOHO-HaydHas
JTuTepaTypa, CpeAcTBa MaccoBoi nHMopManuu, cetb IHTepHET)

IpakTnyeckoe 3ansaToe Ne 9 [louck 1 aHanu3 KeMcoOB O MPUMEHEHUU XH-
MHYECKHUX BEIIECTB M TEXHOJOTHHA C y4eToM Oynylieu mnpodeccuoHaabHOM
NESTENIbHOCTH MO TeMaM: BaKHEHIME CTPOUTENbHBbIE MaTepuasbl, KOH-
CTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMUKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMATEepUaibl, TEKCTHJIbHBIE BOJIOKHA, HICTOYHUKH DHEPTUH,
OpraHMYeCKHe U MHHEpalbHbIE yI0OpEHMUs, JIEKApCTBEHHBIE BEIIECTBA, ObI-
TOBasi XUMHUSI.

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

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

IIpomexyTouyHas aTTecTAnMA MO AUCHUILIMHE (I depeHIINPOBAHHBIN 3a4eT)

Bcero

67
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3. YCJOBUS PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOM JIUC-
IUITJIMHbI

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuus y4eOHOro KaOWHeTa
XUMUH, JA00PaTOPUU XUMUHU JJIS TIPOBEACHUS 3aHATUM JIEKITMOHHOTO THUIIA, IIpaKTHYe-
CKHX, JJaOOPATOPHBIX 3aHATUH, B TOM YHCIIC TPYNIOBBIX, HHAUBUIYAIbHBIX, MUChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIU/, TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTallUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CTICIMATTM3UPOBAHHAS MEOECTTh (CTOBI, CTYJIBS IO KOJMYECTBY 00YJaIONUXCs);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEIUNHBIN IPOEKTOP, IKPaH.

YueOHo-HarIsSIIHBIe TTOCOOMS: TUIaKaThl, Y4eOHO-HATJIAIHbIE TTOCOOUsI, 0OecTeu-
BaIOIIME TEMaTUUYECKHE WILIIOCTpAIlMU 1Mo paboueld mporpaMMme JUCHUIUIMHBI, B TOM
qucje, BUAe0-ay M0 MaTepUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJIMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00aIbHYI0 ceTh MIHTepHeT, OCHAIIEH JUIIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHHUEM.

3.2. YueOHO-MeTOAMYeCKOe 1 HH(POPMALIMOHHOE O0ecleYeHne peajaiu3a-
UM Y4eOHOM TUCHMILIMHBI

OcHOBHBIE YUeOHbIe U3IaHUs

1. Audunorenona, N.B.Xumus: yaeOHUK U TIPAKTUKyM JIsl cpeaHero mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
U3, uchp. u gon.— Mocksa: M3narensctBo IOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Aprtemenko A.M. Opranudeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
3., ucnp.- Mocka: KHOPYC, 2020.- 536¢.- (Cpennee npodeccuonaibrHoe 00paz3o-
Banue). [SBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'adbpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akagemus, 2020.- 240c.https://academia

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

4. Xumus: 3agaun u ynpaxknenust/ Epoxun FO.M. - 1-e uzn. — M.: Akagemus,
2019.- 288c.https://academia-library.ru/

5. Apremenko A.U. Oprannyeckas xumus: yueouuk /A.H.Apremenko.- 5-e u3f.,
uctp.- u gon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'nmunka, H.JI. O0was xumus : yuebnoe nocodbue / I'nuuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl

7. www.pvg.mk. ru (omumnuana «ITokopu BopoObeBbI TOphI»).



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

8.www.hemi.wallst. ru (OOpa3oBaTenbHbIN CAaUT I NTKOTHBHUKOB « XUMHUSD).

9.www.alhimikov.net (OGpa3oBaTenbHBIN CAalT JJIsI IIKOJIHHUKOB).

MeTtoauyeckue yKkazaHusi JAJsl 00y4AIOIIHXCS 110 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckue yka3aHusl i1 00YJarOIIUXCS TI0 BBIITOJIHEHUIO MPAKTHISCKUX
paboT.

11. Meroanueckre yka3zaHus sl 00ydaromuXcsl IO BRIMOJHEHUIO J1a00paTOPHBIX
paboTt
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM

NCIHUIIJIMHbI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaThl 00yueHus

D®opMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CamMOOIIpe-
JEJICHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit de-
Jepalyy, UCTOPUYECKUX M HAIMOHANBHO-KYJIBTYPHBIX Tpaauuui, Qop-
MHUPOBAHUE CHUCTEMBbl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJbTYpBbI, ClIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE IUIaHbL;

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUKEHUSIM
OTE€YECTBEHHON XMMUYECKON HAYKU; XUMUYECKH IPaMOTHOE [IOBEJACHHUE B
npodeccHoHaNbHON JIEeATENBbHOCTH M B OBITYy MpU OOpalleHHH ¢
XMMHUYECKUMHU BEUIECTBAMH, MaTEpHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHMUS U TOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MPOPECCHOHATBPHOW JAEATENIBHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKOU
HAyKH U XUMHYECKUX TEXHOJOTUH [UIsl TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJJbHOTO  pa3BUTHUsI B  BBIOPAaHHON  MpodeccroHaIbHON
NESITENIbHOCTH;

MemanpeomemHble:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHbIe NeHCTBUS (PEryJasTUBHBIC, MO3HABATEIbHBIE, KOM-
MYHHKATHUBHBIE);

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MO3HABATEIBHON M COLUAIIb-
HOM NPaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHHIO U OCY-
IIECTBJICHUIO Y4eOHOU AeATeIbHOCTH, OpraHU3alui y4eOHOTrO COTPYIHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

- HUCHOJIb30BaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSTeIbHOCTH M OCHOBHBIX HHTEJUIEKTYyallbHBIX Oonepauuii (IOCTaHOBKU
3amaun, (GOPMYITUPOBAHUS THUIIOTE3, aHalIW3a W CHHTE3a, CPaBHEHUS,
0000IIeHNs,, CHUCTEMAaTU3allui, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3€H, TMOWCKA aHAJIOTOB, (DOPMYITHPOBAHUS BBIBOJOB) ISl PEIICHUS
ITIOCTaBJICHHON 3a/layd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) IS HW3YYCHHUS pPa3IMuHBIX
CTOPOH XHUMHYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMHU BO3HUKAET
HE00XO0AUMOCTh CTAJIKUBAThCs B MpoecCHOHATBLHOM cdepe;

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHON paboTHI;
- BBITIOJIHEHUE TTPAK-
TUYECKOM paboThI
(MHIMBUyaTIbHAS
dbopma paboThI)

[TpomexyTouHas aTTe-
crarus B popme:

1 cemectp - npyrue
($hOopMBI KOHTPOJIA
(cpemuuii 6amt mmo Te-
KYIIMM OIICHKaM ycIie-
BaEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUYHOM aTTe-
CTallMM 2 ceMecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHus
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUISI MOJY4YEHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B IMpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPECTABICHUN: O MAaTEPUAIIBHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHWHM XMMHH B CHCTEME €CTECTBEHHBIX HAayK W €€ POJu B obecreue-
HUW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, JHEPreTHYECKON 1 MUIIEeBONM 0€30MMacHOCTH, B PA3BUTHH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HMCTOYHUKOB JHEPrUU, B
oOecrieueHny paIrMOHAIILHOTO TMPUPOJIONONB30BaHMs, B (OPMHPOBAHUA
MHUPOBO33PEHUS M OOIICH KyIbTYyphl YETOBEKAa, a TaKXKE AKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cpee;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraloIIKNe TOHITHS (AOMOTHUTEIIBHO K CUCTEME MTOHATHH 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
rUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBsI3b («O» U «T —
CBA3bY», KpPATHBIE CBSI3M), MOJISIpHAsI KOHIEHTpAIls, CTPYKTypHas Gopmy-
7ma, u3oMmepus (CTPYKTypHas, reomeTpudeckas (LUC-TpaHC-U30Mepus),
THUIBI XUMUYECKUX peakiuii (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBbIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPUCTAILJIOTH I~
paThl, CTENECHb AMCCOLMAIINH, JIEKTPOJIM3, KPEKUHT, PUGOPMHHT); TE€O-
pUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIESCTBA HA AaTOMHOM,
MOJICKYJIIPHOM U HAJMOJICKYJSIPHOM YPOBHSX; MPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEAKIMi, TEPMOJUHAMUYECKUX M KHHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMUUYECKOM PAaBHOBECHH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHUH U OE30MaCHOM HCIIOJIb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JACATEIHHOCTH YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMeEpe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHoJia, NepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBISIBIISATH XapaKT€PHBbIC MPU3HAKU
Y B3aMMOCBS3b U3YyYEHHBIX MOHATHI, IPUMEHSITh COOTBETCTBYIOIINE T1O-
HATHSI TIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTAHMYECKUX W OpraHuye-
CKHX BEILECTB M UX MPEBPAILECHU; BBISBIATH B3aUMOCBA3b XUMUUYECKHUX
3HAHUH C TOHATUSMHU U MPEJCTABICHUSIMHU APYTUX MPEAMETOB sl OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYHIIHOCTH MAaTepHAIBHOTO
€AMHCTBA MHUPA; UCIOJIb30BaTh CHCTEMHbBIE XUMUYECKHE 3HAHUS TSI 00b-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
pUpoay;

- c(hOpMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHUA MEXTYHAPOIHOTO COK3a TEOPETUUECKON U TIPU-
KJIaJHOH XUMUU U TPUBHAIbHBICE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHHMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyl Heopra-
HUYECKHUX BEIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMYT OpraHnYecKuX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIH-
TEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUI MOCPEACTBOM COCTABJIEHUS DJICK-
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TPOHHOTO OayaHca ITHUX PEaKIUi; peakIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHUS MX IOJIHBIX M COKPAIIEHHBIX HMOHHBIX YPAaBHEHUH; peakuuit
TUPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpHUMeEpe THAPOKCO-
KOMIIJICKCOB ITUHKA W aJIFOMHHHMSA); TOATBEPKAATh XapaKTePHbIE XUMUYe-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOLIUMH SKCIEPUMEHTAMH U 3allu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKUE W OpPraHWYECKHE BEIIECTBA M XMMUYECKHE PEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIs KIaCCHU(pUKALUU
U3y4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U
Ba)KHEHIIIMEe CBOWCTBA BEIIECTB, MPUHAAICKAIUX K OINpeAeTICHHBIM
KjlaccaM M TIpynnaM COEJUHEHMH (IIpOCThle BEIIECTBA, OKCHJIBI,
TUAPOKCHU/IBI, COJIM; YTIIIEBOAOPObI, MPOCThIe 3(PUPHI, COUPTHI, (HEHOJIBI,
aNIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIOXHBIC I(PHUPBI, KHUPHI,
YTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWCTBaX BEIIECTB JUISI SKCIEPHUMEHTAILHOW IPOBEPKU THUIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH NPOTEKaHUs XMUMHUYECKUX peakluid u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS,

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPKAATh HAa KOHKPETHBIX
pUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHON CITIOCOOHOCTH OpraHudye-
CKUX COEIMHEHUH OT KPaTHOCTU M TUIA KOBAJIEHTHOU CBS3H («G» U «TT —
CBSI3b»), B3aUMHOI'O BIJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX; a
TaK)Kke OT OCOOCHHOCTEH pealn3aluy pa3luYHbIX MEXaHHW3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa U UX BaJICHTHbIE BO3MOXXHOCTH, WCIOJNIB3YS MOHSATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTAIH, IHEPTreTUUECKUE YPOBHHU; OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX HJIEMEHTOB U 00pa3y-
€MBIX UMH COCTMHEHHH TI0 TIEpUOIaM U TPYIITaMm;

- BJIaJICHHE CHUCTEMOMN 3HaHMH O METOJIaX HayYHOI'O IMO3HAHUS 5B-
JICHUW TIPUPOJBI, MCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaxX U YMEHHSIMH
NPUMEHSATH 3TH 3HAHUS IPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUH BELIECTB
U U151 OOBSICHEHUSI XUMHUYECKUX SBICHHN, UMEIONINX MECTO B TPUPOJE
MPAKTUYECKOH JIeATEIIbHOCTH YeJIOBEKa U B IOBCEHEBHOM JKU3HU;

- cpopMHPOBAaHHOCTH YMEHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLU C UCIOIb30BaHUEM
¢u3nyecKux BeIUUYuH (Macchl, 00beMa ra30B, KOJMYECTBA BEIIECTBA), Xa-
PaKTEpU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeTbl IO
HaXO0XJACHUI0O XMMHUYECKON (POpMyIbl BElIECTBa; pacdyeTbl Macchl (00be-
Ma, KOJIMYEeCTBA BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 MCXOJHBIX
BEIIECTB JaHO B BUJE PAacTBOpa C OMPEACICHHON MacCOBOW J0JIeW pac-
TBOPEHHOT'O BEIIECTBA WJIM JIJAHO B M30BITKE (MMEET MPUMECH); pacdeThl
MaccoBOW WM OOBEMHOW [IOJIM BBIXOAA MPOAYKTA PEAKIMH; PACUETHI
TEIUIOBOTO AP deKTa peakinii, 00beMHBIX OTHOIIEHHI! ra3oB.;

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOMU3BOJCTBEHHON JIEATEILHOCTH YEJIOBEKA, CBSI3AHHOM C Mepepa-
OOTKOI BEIIECTB; UCMOIb30BATh MOJIYYCHHbIC 3HAHUS U1 MPUHATUS Tpa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJyYeHUE U U3YYEHHUE CBOWCTB
HEOPraHUYeCKNX M OPraHWYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIUU YT-
JIEBOJOPO/IOB PA3IUYHBIX KJIACCOB M KHUCIOPOJACOAEPKAUIUX OpraHuye-
CKHX BEILECTB, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1ay M0 PaclO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOIIOACHHEM IPaBHI
6e30macHOro 00paleHNs ¢ BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (opMyIUpOBaTh LIEIN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl YKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTb;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
ydeOHO-Hay4YHas JIMTEeparypa, CPeICTBA MaccOBOM HH]OpMammu, CeTh
WuTepHer u apyrue),KpUTHYECKHA aHAIM3UPOBATh XMUMHUYECKYI0 HUHGOP-
MaIuIo, rmepepadaThiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C IIOCTaB-
JIEHHOM y4eOHOM 3aa4ei;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTh BO3JCH-
CTBUS Ha >KMBbIE OPraHU3Mbl ONPEIEIICHHBIX BEIECTB, TOHUMAsi CMBICI
MOKa3areysl MPEeNebHOM JONYCTUMOM KOHILIEHTpaluuU, W TOSICHATh Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3-
JICWCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMe)l(yTO‘IHOﬁ aTrecranmmu oﬁyqaloumxcn Io ITHCIHMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHl_[I/lﬁ
Iloka3arenu u KPUTCPHUH OLICHHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHHUC IMKaJ OLICHHUBA-

HUS COJICPIKATCS B MPUJIOKeHun 1.

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

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUE KOMIETEHIIMM, COAEpkKATCS B MPHIIOXKE-

HUH 1.
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Mpuiaoxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIs1 IPOBe/IeHUS MIPOMeKYTOYHOM aTTecTalliy M0 AUCUHUILJIMHE
O/1.07 XUMUs

1.1. ®opma npoMe:kyTOUHOI aTTecTanmuu: 1udPepeHINPOBaHHBIH 3a4eT (2 cemecTp).
1.2. Cucrema oueHMBAHMSA Pe3y/JIbTATOB BbINOJHEHNUS 3aJaHUI

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOﬁ arTeCTaluu OCylCCTBIIACT-
Csl Ha OCHOBE CJIEJYIOLIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHMM, TPaK-
TUYECKOT'0 OIbITa, OOLIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00yYaro-
MIUMUCA B XOA€ BBIIOJITHCHUA 3a1aHUA,

a/IeKBaTHOCTU OLIEHKM — OLIEHKA BBIIOJHEHUS 3a/laHUil OJDKHA MPOBOAMUTHCS B OTHOLIEHUH
TEX KOMHGTGHHI/Iﬁ, KOTOPBIC HGO6XO[[I/IMI)I JIIA 3(1)(1)CKTI/IBHOI“O BBIINIOJIHECHUA 3aJaHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI>1 JOJI’KHa O6HaZIaTI) BBICO-
KOl CTENEeHbI0 YCTOHYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHUH,
YMEHMM, MPAKTUYECKOTO OIBbITA, OOIIKX U MPO(ecCHOHAIBHBIX KOMIETEHIIMH 00y4atoIuXcs;

KOMILJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISTh UH-
TErPATUBHO OIEHUBATH O0IIHE U PO ECCHOHATBHBIC KOMIIECTCHIIMHA 00YJarOIInXCs;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/laHUI J0JIKHA OBITh HE3aBU-
CUMOH OT 0COOEHHOCTEN NPO(EeCCHOHATLHOW OPUEHTALIMM WM NPEAIOYTEeHUH IpenoaaBaresneii, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALUIO.

[Tpu BBINOJSIHEHUU NPOLIETYP OLIEHKH 3a/1aHUH UCIIOIB3YIOTCS CJIEAYIONNE OCHOBHBIE METOIbI:

- METOJ pacueTa epBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.

IlepeBoj nsiTv GanbHOM IIKAJIBI yU€Ta PE3yJIbTAaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJIy:

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 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyOBIETBOPHUTEIIb- <29

HO»

1.3. KoHTpPOJIbHO-01IeHOYHbIE CPeaCTBa
1.3.1 3apanmue:
3amanme:
1.TectupoBanmue.
2. Pemenne 3agaun.

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

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 cnabbIX 3JIEKTPOIUTOB;

YV a30THUCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

l'unpoxcua HaTpUs — 3T0:
[Ilenoup HaTpus;

Oxkcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHUCIIBINA HATPUH.

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

XJIOpUCTBIN HATPUML:
Xopu1 HaTpHUS;
Oxkcup Hatpus;
I'mapoxcun Hatpus;
XJIOpUa KaJusl.

I'aménas u3BecTh — 3TO:
I'mppoxenn kanpys;
KapOoHar xanbIms;
Oxcu KabIus,

Oxkcun HaTpusi.

TI"anoren — aT0:
®dTop
Kucnopon
Harpuit
Keneso
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JlakMyC — KpacHBIN:

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.

BemecTtBa, KOTOpPBIE IPOBOIAT 3JIEKTPUUECKHUM TOK:
DIIEKTPOJIUTHL;

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'mapooxkcup xenesa (111);
I'mapookceu natpus (1);
I'mapookcun nunka (11).

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

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

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

PactBop riroko3sl;

PactBop caxapo3sbl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBI;
Jumaoa;

«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 AN

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

BwpNE©

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM NEePBOro W
BTOPOro CTOJ00B. OTBET 3anuChIBACTCS B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIIOH BElIecTBa U KIacCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHUT: K KAXKION MO3UIUH,
0003HaYeHHOI OYyKBOIi, MOAOEPUTE COOTBETCTBYIOMIYIO MO3UIUI0, 0003HAYEHHYIO

U (poi.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpennue

b) KF 2) OKCHJIbI KUCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyrolre

4) COIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXAY (POPMYIIOH BELIeCTBa U KJIACCOM/TPYIIIIOH,
K KOTOPOMY(-0#) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3HULINY,
0003HaYeHHOM OyKBOI1, M0A0EpUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

UG poil.

A) Cr(OH)2NOs 1) cmenranHas coib
B) Cr(H2PO4)3 2) KHcast CoMb

B) KCr(S04)2 3) OCHOBHas COJTb

23. YcTaHOBUTE COOTBETCTBUE MEX/1Y Ha3BaHUEM BEILECTBA U KIacCOM/TPYMIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKHUT: K KaXkKI0H MO3UILINH,
0003HaueHHOI OYKBOM, MO1OEpUTE COOTBETCTBYIOIIYIO TO3ULIUI0, 0003HAYEHHYIO

uudpoi.

A) SOq4 1) conb

b) CuCl2 2) KHCIIO0Ta

B) HBr3) pactBopumblii THAPOKCU

') MnO 4) KMUCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJI

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOi BelIecTBa U KJIaccoM/TPyIIIONn,
K KOTOPOMY(-0#f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OyKBOIi, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINI0, 0003HAUEHHYIO

1 dpoi.

A) Cr(OH)2NOs 1) cmernranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(S04)2 3) OCHOBHas COJIb

4) nBOWHAs COJb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNUCATH B YCTAHOBJECHHOM JLIsi OTBeTa moJie. OTBeTOoM
MOxkeT ObITh nudpa, 0TAeabHOE CJI0BO, CJI0BOCOYETaHUE. (3aKkpbITas ¢opma)
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25. TlpojmomkuTe IpemoKeHHe: BAIEHTHBIN yron mpu SP’~THOPHMAM3ALUM JIEKTPOHHBIX OONAKOB
COCTaBJISIET

26. IlpomoykuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAIOT)

27. Ilpopomkure NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IIpogomkuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SIBJISIOTCS. ..
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHUTH NPABUJIBLHYIO NOC/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcraHoBUTE NOCIEI0BATEIBHOCTh YACTH TOMOJIOTHYECKOI0O Psiia AIKaHOB:

A) iporian

b) nenran

I') meran

) 6yran

E) aran

30. YcraHOBUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIEITU

B) paszBuTue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3apaum:

1. B 40 r auctuiMpoBaHHON BOJIBI PacTBOPMIIM 2 T XJiopujaa HaTtpus. Paccuunraiite mac-
COBYIO JIOJIIO COJIM B IIOJIyYEHHOM PAacTBOPE.

2. B 2 1 pactBOpa cepnoii kucnotsl cogepxutcs 456 r H 2 SO 4. Paccuuraiite MmaccoByro
JOJTF0 PaCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/mir.

3. CKOJIbKO BOJIbI U COJIM HYXKHO B3sTb, 4YT0OBI pUrotoBuTh 250 r 10 %-ro pacrBopa HUT-
paTa HaTpus?

4, B 1 kxr 60 %-ro pactBopa conu mo6asuiu S50 r 3Toit conn. KakoBa maccoBast 10J1s COU
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

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

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10poia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

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

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOM Josied 15 % Bwlmapuiau 3 T BOABIL.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpaMMax) Hajgo 106aButh k 300 r pacTBopa ¢ MaccoBoil gonei

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

1.3.2. Kpurepuu ouenkun

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (OPMBI ¢ BLIOOPOM OTBETA BbIOpaH MPaBUIIBLHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS MTOCIEA0BATENBHOCTD

- IIpY OTBETE Ha BONPOC HA YCTAaHOBJIEHHE COOTBETCTBUS, €CIM COIOCTABICHHUE IMPOU3BEAEHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBIN O0aT
BOIPOCOB
1 | Paznen 1.06mas u Heoprauu4eckas XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu oueHKH pe3y/ibTATOB BHINOJHEHHS MPAKTHYECKOI0 Banner B cooTBeTCTBUHI
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3agaHust MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1auH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMUMHBI
- ycioBue 3amaHusi OQOPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSIMH,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Acnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6211
—0,3 6am1a
- BepHO O0O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/a4M U B (popmyiax, ucH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3a/lauH, JOMylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeToUYHOCTH B (pOpMyInax, UCOIb3YEMbIX B PEIICHUN 33]1a4H
- gomymieHo 2 u 0oJjieeé HETOYHOCTU MpHU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBMH 3ajaud, 2 U Oosee HeTOuHOCTeH B hopMymax, UCIONIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanabHbII 6211
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIISETCS MO AITOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJ,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 (GU3MYECKUX BeJTUYMH B MexKayHa- MaxkcumasbHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYUH B MexayHapoaayto cucremy enunul (CH1)
- nonymieHa 1 ommOKa MpH MPOBEAECHUHM pacyeTa MepeBoja €AMHHULY 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXTyHAPOIHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHW NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBl PacyeThl IEPEeBO/Ia BCEX EAUHUI] U3MEPEHUs 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMHUYeCKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumasbHbIH 0211

— 0,4 6anna

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

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

- IIPaBUJIBHO COCTABJICHBI YPAaBHECHUSA, CBA3BIBAIOIIUE XMMHUYECKUE BE-
JINYUHBI

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

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amMCaHbl OCIE0BATENIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJHUKOH, HEOOXOIUMOM AJisi yCTAaHOBJICHHUS CO-
OTHOILICHHUSI CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEITMUUHAMU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3BIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIIbl 3aMKCcaHbl HETOCIE0BATEeIbHO, HEBEPHO 3amucana 1 ¢op-
MyJa B COOTBETCTBUU C CUMBOJIMKOW, HEOOXOAUMOM JIJIsl YCTAaHOBJICHHS
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

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

0,1

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

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHBI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMyJaM B COOTBETCTBHH C €AMHHUIIAMH H3MEPEHUN XHUMHUYe-
ckux BennuuH (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 XUMHYECKHM
dbopMysiaM B COOTBETCTBHH C CIUHHUIIAMH H3MEPECHUN XUMHYCCKHX BeH
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTe MaTEeMaTHYECKOTO pacyeTa COJEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEJACH MAaTEMAaTHUYECKHH pacyeT Mo | XUMHYECKOM]
dbopMyIne, HO B COOTBETCTBHM C €IUHUIIAMH H3MEPEHUN XUMHUYECKHX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTUYECKOIO pacuera COACPKUTCS TOJIBKO|
ero nudpoBoe 3HAUCHUE

0,2

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

- BCC pE3yJbTaTbl MAaTEMATUYCCKUX PaCYCTOB COACPIKAT TOJBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHeHH e pellieHUus 3a1a4u MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBA3HO, JIOTHYHO,) 0,2
BBIBOJI pT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a+
€TCsl OTBET (OTBETHI) Ha COITYTCTBYIOIIHE 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

- 3HAUMTEJIbHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTHMKA OOBSICHEHUS] 0
pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIEN K PEUICHUIO 3a/I1aHts), BBIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/IEHT UCIBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUS, OTBEYast HA COMYTCTBYIOIINE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TeXHHYECKOe oO0eclevyeHHe IJIsi NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
cTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOUHETe XUMUHU.

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

OcHoOBHbIE YUeOHBbIE H3TaHUSI

1. AmndunorenoBa, N.B.Xumus: yd4eOHHK W MPAKTUKYM JUISI CPEIHETO MPO(ecCHOHATBHOTO
obpazoBanus/ M.B.Andunorenora, A.B.babkoB, B.A.IlonkoB.— 2-¢ u3n., ucnp. u aom.— MockBa:
U3znarensctBo IOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko A.M. Opranudeckas xumus: yueObnuk /A.M. Apremenko.- 5-e uzz., ucmp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpocdeccuonansHoe obpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumus/ 'abpuensa O.C. , Octpoymo WN.I'. - 6-e¢ u3m., ctep. — M.:
Axanemus, 2020.- 240c.https://academia

JlonoJiHuTeIbHbIE Y4eOHbIe H31aHUA

4. Xumus: 3anaun u ynpaxsHenuss/ Epoxun IO.M. - 1-e uzn. — M.: Axagemus, 2019.-
288c.https://academia-library.ru/

5. Apremenko A.M. Opranumueckass xumus: yuyeOHuk /A.H.ApremeHko.- 5-¢ u3A., UCIp.- U
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

6. ['muaka, H.JI. O0mas xumus : yauebHoe mocobue / I'muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

7. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI rOpbI»).

8.www.hemi.wallst. ru (OOpa3oBaTenbHbIi CAUT IS IIKOJBHUKOB « XHMHUS).

9.www.alhimikov.net (OOpa3oBaTenbHBIN CANT ISl ITKOJIHHUKOB).

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

10. Meroanyeckue ykazaHHs Ui 00y4JaroIuXcs MO BBIMOJIHEHUIO MPAKTHYECKUX padoT.

11. MeTonuueckne yka3zaHus JIsl OOyJarOIIMXCS 11O BBITTOJIHEHHIO JIA0OPATOPHBIX paboT
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