MWHHMCTEPCTBO HA}’KI/I I/\IJ BBICHIEI'O OBPA30OBAHMA
POCCHUMCKOU OEEPAILINIA
DepepabHOE TOCYAapCTBEHHOE OIO/KETHOE 00pa30BaTENbHOE

yupexieHne Beicuiero oopaszopanus «CapaTOBCKUM rocyJapCTBEHHbIA TEXHUYECKUI
yHuBepcutTeT uMeHu ["arapuna F0.A.»

[IpodeccronanbHO-IIEAArOrUYECKUNA KOJIIEK

VTBEP)KZ[AIO

- Mapexrop

. TIpodheccHOHATBHO-IIEArOrHIECKOT0
%ﬁneﬁma CI'TY umenu ['arapuna 10.A.

C’j’?z/ Yoz ——= TUKy3Henosa

G5 cozf 2023 .

PSR

PABOYASI IIPOTPAMMA YYEBHOI Y CIUTLIAHBI
0/1.07 XUMUSI

CIICLHANIBHOCTD
38.02.01 YKOHOMMKA U BYXTAJITEPCKUU YYET (IIO OTPACJISIM)

PaGouas mporpaMma pacCMOTpeHa
Ha 3aceJaHiH [IMKJIOBOU METOIHYECKOH KOMUCCHH

HU3UKO-MaTEeMAaTUYECKUX JUCIUILIINH
npotokon Ne 777 ot «A6» 4L 2073

[pencenatens LIMK 247 WIO. Paxmanuna

Caparos 2023




PaGouast mporpamma yuebHoU mucrtumuabl OJ[.07 Xumus pazpaboTraHa B COOTBET-
ctBun ¢ denepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM (Jajee —
®I'OC) mo crenuasbHOCTH CPEeIHEro Mpo(ecCHOHANBHOTO 00pa3oBaHus (1ajee -
CIIO) o6pazoBanus (manee - CIIO) 38.02.01 DxoHoMuKa U OyXraaTepckuil y4yet (1o
OTpacisiM), YTBEPKIEHHOTO NMpuKkazoM MuHuctepcTBa oOpazoBanus U Hayku PO ot 5
depans 2018 r. N 69, ®I'OC cpeanero obmiero oopazoBaHusi, YTBEPKIACHHOTO MPHU-
ka3oM MunucrepctBa npocsemienus PO or 17.05.2012 Ne 413 (c u3MeHeHUSIMH Ha
12.08.2022 r.) u npuMepHOM pabodyeil mporpamMmoil 001Ieo0pa3oBaTEIbLHON IUCIIU-
IUTMHBL «XUMUSD» 7 TpodecCHOHaTbHBIX 00pa30BaTEIbHBIX OpraHW3alluid, yTBEP-
XIeHHOW Ha 3acenanuu CoBeTa MO OIEHKE COAEpKaHWsA M KayecTBa MPUMEPHBIX pa-
0ounx mporpamMMm 0O0IIE00Pa30BATENFHOTO M COIHAIBHO - TYMAaHUTApHOTO IHKIIOB
cpenHero npodeccunoHanbHOT0 00pazoBanus [Iporokon Ne 14 ot «30» HOsIOps 2022.

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

Penten3eHTHI:
Buytpennuii: MenpnukoB W.H.— k.X.H., npenoxasatens IIpodeccrnonanbho-
nenarornyeckoro komiemka CI'TY umenu ['arapuna 10.A.

Buemmnuii: Konnppamosa A.B. - nouenr, k.x.H. ®I'bOY BO Caparosckuii ['AY.



COILEPKAHHUE

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

JTACIHUATLTAHBI 19
4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUSI YUEBHOM JUC-

HUITJIMHBI 21



1.  TACHOPT PABOYE IMTPOTPAMMBI YYEBHOM
JUCHUTILJIMHBI OJ1.07 Xumus

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas mporpamma y4eOHON NUCIMIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbl MO/~
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnenmansHoctr 38.02.01 DkOHOMUKA U OyXTaNTepCKUil y4eT (110 OTPaciisim).

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

1.3 Lenu u TpeGoBaHUs K pe3yJIbTaTaM 0CBOeHHs YUeOHO# TMCIUIIHHBI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUICS JOHKEH T0CTHYb
CJIEAYIOIINE PE3YIIbTATHI:

JIUYHOCIMHbIE:

- OCO3HAaHHE 00YYaIOIIUMUCS POCCUICKON Ipa’KIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOATEIBHOCTA U CAMOOIIPEEIICHHUIO;

- HaJIMYMe MOTHBALMU K OOYYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;

- [ICJICHAIIPABJICHHOE Pa3BUTHUE BHYTPEHHEN NO3ULMU JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickont denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIBTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, IPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIBTYpPbl, CHOCOOHOCTH CTABUTH LEJIH U CTPOUTD KU3HEHHBIE IIJIaHBI;

- YyBCTBO TOPJOCTH U YBAXKEHUS K MCTOPUUA U JOCTHIKEHHUSIM OTEUECTBEHHOMU
XUMUYECKOM HAyKH; XUMHUYECKH TPaMOTHOE IMOBeJeHHWE B MNpodhecCHOHATbHOU
JESITEIbHOCTH M B OBITY IIPHU OOpAIllEHUU ¢ XUMHUUYECKMMH BEIIECTBAMU, MaTepHalaMU
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHON Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHMBHOE OCO3HAHHE POJIHU
XUMHYECKUX KOMIIETCHIIUN B OTOM;

- YMEHHE HCIIO/Ib30BAaTh JOCTHKEHUS COBPEMEHHOW XUMHYECKOW HAyKu |
XUMHYECKUX TEXHOJOTMH /i TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOU NeATeTbHOCTH;
memanpeomemuble:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe 1ecTBUS (peryIaTUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIE);

- CIIOCOOHOCTH MX MCIOJIb30BaHUSI B MIO3HABATEIBHON U COLIMAIIbHON MPAKTHUKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOU nes-
TEJIBHOCTH, OPTraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMHM, K YYaCTHIO B MOCTPOCHUU MHAMBHAYAJIbHON 00pa3oBaTEIbHOMN
TPAeKTOPUH;

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



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX OINEpanuil (MIOCTAaHOBKHM 3ajaud, (HOpMyJIHpPOBAHUS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOTO J3KCIEpUMEHTa) JMJI1 M3y4YeHUs pa3iMyuHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb JMJIs JOCTIDKEHUS XOPOIINX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATHHOM €IHMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME E€CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIeUeHUN YCTOMYMBOTO 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 IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIINe TOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHME aToMa, TMOpUAM3AIis aTOMHBIX OpOHUTaleH,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TIeoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKLMI (TOMO- U T€TepOreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPHUH U 3aKOHbI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MTPE/ICTABICHHS O CTPOCHUU
BElIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH, AUCIIEPCHBIX CUCTEMAX,
(akTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJYyYEeHUH U OE30MacHOM WHC-
MOJIb30BaHUHU BKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (Ha MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAaHHOCTH YMEHUH BBISIBIISITh XapaKTePHBIC MTPU3HAKN U B3aUMOCBS3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX U OPraHMYECKUX BEIIECTB U MX MPEBPAILCHUI; BbIsB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHE 3HAHUS 17151 0ObSICHEHUS
U TIPOTHO3MPOBAHUS SIBJIEHUH, UMEIOIIMX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHApOJHOTO CO03a TEOPETUUECKOW M MPHUKIATHOM XUMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJaccaM OPraHUYEeCKHUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJCKYISPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYeCKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkiMid W pacKkphlBaTb  UX  CYIIHOCTb:  OKHUCJIHWTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinuii FOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHEHHUI; pEaKklMil TUAPOIN3a, PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha IpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aMUCIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHMHUYECKHE PEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpEJICTICHHBIM KJIacCaM U TPYIIaM COEAUHEHUM (MPOCThIe BEIIEeCTBAa, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MTPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUSA
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJCHTHOU CBSI3U («G» U «TT — CBSI3b)»), B3AUMHOI'O BIUSHHUS 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 JJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M 00pa3ye-
MBIX MU COECUHEHUH IO NMEPUOIaM U TPYMIaM;

- BJIAJICHUE CUCTEMOM 3HAHWK O METOAAX HAYYHOIO MO3HAHUS SBJICHUN MIPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
AKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS] XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH 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-
CTBEHHOU CTOPOHBI: pacueThl IO HAXOXKIACHUIO XUMUYECKON (DOpPMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO W3 HC-
XOIHBIX BELIECTB JAHO B BHUJIE PACTBOPA C ONPEAECICHHOW MAacCOBOW JIOJIEU PacTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO A deKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITENILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEHIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abOpaTOpHBIM 000pyI0BaHuEM, (hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAIU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4dHas U yuyeOHO-Hay4yHasi JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XMMUUYECKYI0 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 TTOKA3aTelIsl MPENCIbHON AOMY-
CTUMOM KOHIEHTpAILUM, U MOACHATh Ha MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

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



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

Bup yuedHoii padoTbl O0bem yacoB

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

B TOM YHCIIE:

JIEKLMH, 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- | CoaepskaHue y4eOHOro MaTepuasa, J1adopaTopHble M NPAKTHYECKHE 3aHATHSA, O0bem Yposenn Konmbt
J1eJI0OB M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (hOPpMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
JIAHOM MPOrpamMMsbI
1 2 3 4 5)
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
HpeIMETHBIC KOMITCTEHIINH B CO-
Pa3pnen 1. OcHOBBI CTPOEHHS BelecTBa 6 otBerctBun ¢ ®I'OC cpennero
o0rm1ero oopa3zoBaHwsl, yTBEP-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 ’KIICHHOTO MPUKa30M MUHHCTEP-
CtpoeHue aToM0OB cTBa 06pasoBanust U Hayku P ot
XUMHYECKHX e~ CoBpeMeHHast MOJielb CTpoeHHsT aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB M IPHPOJA MUYECKHIl 3NIeMeHT. DeKTpoHHas KoHburypauus atoma. Knaccudukanus
XHMHYecKoii cBsizn | XAMUUECKHX JJIEMEHTOB (s-, P-, d-amemeHTsI). BanenTHsie anektponsl. Ba- 1
JIEHTHOCTb. JJEKTPOHHAS TMPUPOJIA XUMHUYECKOM CBA3U. JIEKTPOOTpHUIA-
TETBLHOCTh. BUabl XUMHUECKOW CBS3W (KOBAJCHTHAs, MOHHAs, METaJUTnde-
CKasi, BOJIOPOHAsI) U CLIOCOOBI ee 00pazoBaHus
IIpakTuyeckoe 3ansaTue Ne 1 Pemienne 3aganuii Ha UCMIOJIb30BAHUE XUMUYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIATYpe MEXIYHAPOIHO-
ro CO3a TEOPETUYECKOW M NMPHUKIIAJHONW XMMHUH U TPUBHUAIBHBIX Ha3BaHWUM
JUTSI COCTABJICHHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB,
Cynab(GUIO0B, TUAPUIOB U T.I.) U APYTUX HEOPTaHUYECKUX COCAMHEHHH OT- 5 5
JIEIIbHBIX KIJIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHHUE CBS3UM MEXKIY CTPOCHUEM aTOMOB
XMMHYECKHUX HJIEMEHTOB U TMEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHUYE-
CKHMX DJIEMEHTOB U MX COCJIMHEHUI B COOTBETCTBUU C NOJI0KeHUEM [lepuonu-
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 [lepuoandeckoro 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 .. Menneneesa. [Ipornossl .M. Menae-
neeBa. OTKpBITHE HOBBIX XUMHUYECKHMX OJEMEHTOB. PellieHne mNpakTUKO-
OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HA XapaKTEPHU3ALMUI0 XUMHUYE-
CKHX 3JIeMEHTOB «MeTalTn4ecKre/HeMeTaUIMYECKUEe CBOMCTBA, IEKTPOOT-
PHULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOCHUEM U TIOJIOKEHUEM B TIEPUOINUYECKON 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 PEAKIUN C Y9aCTHEM HEOPTaHUYECKUX
BemecTB. CocTaBiieHUEe ypaBHEHUN peakluii COSIMHEHUs, Pa3IOXKEHUS, 3a-
MelIeHus, 0OMeHa, B T.4. peakluii TOPeHHUsI, OKUCIICHUS-BOCCTAHOBIICHUSI.
ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTCHGHB OKUCJICHUA. OKI/ICJ’II/ITGHB
u BoccraHoBUTeNnb. (CoOCTaBJIeHHE W ypaBHUBAHUE  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOro Oananca. OKuUCITH-
TEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOJICTBEHHBIX IMPO-
1eccax v )KU3HEACITeITLHOCTH OPTaHU3MOB

IIpakTuyeckoe 3anaTue Ne2 KonumdecTBeHHbIE OTHOIIEHHUS B Xxumuu. Oc-
HOBHBIE KOJIMYECTBECHHBIE 3aKOHBI B XUMHUU U PACUYETHI 10 YPaBHEHUAM XU-
MHUUYECKUX peakiuii. Moiap Kak eIuHUIla KOJWYeCcTBa BelecTBa. MosipHas
Macca. 3aKOHbI COXpaHEHUSI MacChl U SHEPTUH. 3akoH ABoraapo. MosspHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTH ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKHX PpeaKIil ¢ HCIOJIb30BaHMEM MacChl, oObeMa (HOpMaJbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (CoAepKaHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DuekTpo-

Conep:kanue y4eOHOTr0o MaTepuaJia

10




JUTHYECKAS JUCCO-
AN ¥ HOHHBIN
o0MeH

Teopus snekrponuTuueckoil nucconuannud. MoHbl. DNIEKTPOIUTHI, HEIEK-
TpoauThl. Peakuuu nonHoro oomena. CocTaBiieHne peakiiuii HOHHOTO oOMe-
Ha NYTEM COCTaBJICHUS MX IOJHBIX M COKPAILECHHBIX HOHHBIX YPAaBHEHUU.
KuciioTHO-0CHOBHBIE peakuu. 3a/1aHUsI HA COCTABJICHUE HOHHBIX PEAKLIUN.

KonTtpoabnas pabora Ne 1 CtpoeHue BelecTBa U XUMUYECKUE PEAKIIMU

JlabopaTopHoe 3ansitue Ne 1

JlaGopaTopHas paboTa « TUIIBI XUMUUYECKHX PEaKIIHA.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00Pa3yIOIIMXCS
BEIIECTB) U MPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBenenue peakuuii HOHHOTO
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PAaCTBOPOB. 3a/JaHUSl HAa COCTABIICHUE
MOHHBIX peakuuit

Pazpgea 3.

CTpoeHue U CBOHCTBA HEOPraHUYECKUX BelleCTB

16

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

Coaep:xxanue yueOHOro MaTepuaJia

[Tpeamer Heopranmveckoil xumuu. Kiaccuduxanus HeOpraHudeckux Be-
miectB. [Ipocteie u cnoxkHble BemecTBa. OCHOBHBIE KJIACChI CIOXHBIX Be-
mecTB (OKCHJIbI, TUAPOKCUIBI, KHCIOTHI, coyin). B3anuMocBs3p HeopraHuye-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemiectBa. Kpucrammmyeckue u
amopdHble BemecTBa. TUIBI KPUCTANTNYECKUX PEHIETOK (aTOMHasl, MOJIEKY-
JSIpHAasl, UOHHAs, METaJUIMYecKas). 3aBUCUMOCTb (PU3UYECKHX CBOWCTB Be-
IIECTBA OT THIA KPUCTAITIMYECKON PEHIETKU. 3aBUCUMOCTb XUMUYECKON aK-
TUBHOCTH BEILECTB OT BHJAa XMMHYECKON CBSA3M M THUIA KPUCTAIIIMYECKON
pewetku. [TpuurHBI MHOrOOOpa3us BEIIECTB

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

Homenknarypa HeopraHM4ecKMX BELIECTB: Ha3BaHWE BELIECTBA HCXOMAS W3
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 HEOPraHWYECKHX BEIIECTB pa3iiny-
HBIX KJIacCOB (yrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUaK, raiieHas HU3BECTb,
HeraieHasi U3BECTh, MUThEBAs COJla W JPYIHX): HA3bIBaTh M COCTaBJIATh
(opMyIIbI XUMHUYECKUX BEIIECTB, ONPEACIATh MPHUHAICHKHOCTD K KJIacCy.
HcTounuku xumuueckod uHopManuu (CpeacTB MaccoBoil HMHbOpMaIuw,
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 MpHKa30M 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

Mertamiel. O6mme pusnyueckue U XMMUYECKHE CBOMCcTBa MeTauioB. Croco-
Obl MostyyeHusl. 3HaUeHUEe METAJUIOB M HEMETANIOB B IPUPOAE U KU3HEIes -
TEJIBHOCTH YeJIOBEKAa W OpraHn3MoB. Kopposusi METayuioB: BUIBI KOPPO3HH,
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemeranmnpl. OOume pusnyeckne ¥ XMMHUYECKHE CBOMCTBA HEMETAILIOB. TH-
nuuHble cBoiicTBa HemeTauioB [V— VII rpynn. Knaccudukanus 1 HoMeHk1a-
Typa coeIuHeHUIl HeMeTauioB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPU-
pone

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHU-
JIOB, TUJIPOKCHUJIOB, KHUCJIOT, COJIEW WU JIp.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB MPOCTBIX BELIECTB, BOJOPOAHBIX COCIUHEHHM, BBICIIUX OKCHUIOB M
TUAPOKCUIOB

12




IIpakTnyeckue 3anstust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peaK-
LU ¢ y4acTHEM IPOCTBhIX U CIOKHBIX HEOPIaHUYECKUX BEILIECTB: METAJJIOB
¥ HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAIJIOB U aM()OTEPHBIX AIIEMEHTOB;
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 PD ot
Pemienue nmpakTUKO-OPHMEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN HAa CBOM- 17.05.2012 No 413
CTBa, COCTaB, MOJYYCHHE M OE30MaCHOE MCIOJIB30BaHUE BAXKHEUIINX HEOP- S B
FaHUYECKHX BEILECTB B OBbITY U MPAKTUYECKOM JEATEIbHOCTH YelloBeKa
Tema 3.3. nentu- Copaepxxanue y4eOHOIro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «neHTHdukanus HeOpraHMYECKUX BellecTB». Pe-
HICHUE SKCIIEPUMEHTAIBHBIX 33]]a4 110 XUMHUYECKUM CBOMCTBaM METAJIOB U
HEMETAJJIOB, 10 PAaClO3HABAHUIO U IOJyYEHHIO COECJUHEHUN METaJlJIOB U 9
HemeTaiuioB. VneHTuukanus HeopraHMueCKUX BEIIECTB C UCTIOIh30BAHUEM
uX (QU3MKO-XMMHUYECKHUX CBONCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIMH.
KagecTBeHnble peaknuu Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA Ka-
THOH aMMOHHMS.
Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHUUECKUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKHUX BellecTB 28
Tema 4.1. Knaccugu- | Coaep:xanue yuedHOro MaTepuaa 4
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Kallusi, CTPOCHUE 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 BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOIO CTPO-
eHUs opraHunyeckux coequuenuii A.M. bytiepoBa. YriepoaHblii CKeJeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpoeHus: Monekyn. M3omepust u usomepsl. [loHsTHe 0 (yHKUIMOHATBHON
rpynne. Paaukan. IIpuHnune! kiaccupuKauy OpraHudecKuX COEIUHEHHA.
MexyHaponHas HOMEHKJIATypa M HPHUHIMIBI HOMEHKJIATYPHl OpraHu4e-
ckux coenuHeHni. [loHsTHE 00 a30TCOAEPIKAIMX COSAUHEHUIX, ONOJIOTHYE-
CKU aKTHUBHBIX BellecTBax (yrieBojax, Kupax, Oeiakax u Jp.), BBICOKOMOJIe-
KYJIIPHBIX COETUHEHUSX (MOHOMED, IIOJUMED, 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 ap.) CocTaBiieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOpMys opra-
HUYECKUX BELIECTB OTAEIBHBIX KJIACCOB, MCIIONb3Yysl UX Ha3BaHUS IO CUCTE-
MaTHYECKON U TPUBHUAIBHOW HOMEHKJIATYpe (3TWUJIEH, alleTWJIEH, TJIMLEPHH,
¢benomn, hopmanbaerua, yKCycHast KUCIO0Ta, IMIKH). PacdyeTsl npocreifmeit
(bopMyJibl OpraHu4YeCKON MOJIEKYJIbI, HCXO0/1A U3 3JIEMEHTHOT0 cocTaBa (B %)

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

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHH OTJeNbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCM(UKALMKM U HOMEHKJIATypbl BHYTPH KJacca;
TOMOJIOTHUECKUH psii 1 ob1mas popmyina; usomepusi; pusnueckue CBONWCTBA,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— MpenebHbIe YIIIEBOAOPOAbl (AIKaHbl M IMKJIOaidKaHbl). ['opeHne merana
KaK OJMH M3 OCHOBHBIX HMCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIACHUE B MPUPOJE U IIPUMEHE-
HUE AJIKAHOB;

— HempezenbHble (ANIKEHbI, AIKUHBI U aJKaJUeHbl) U apOMaTHYECKHE YTIEBO-
nopoasl. ['opeHune aneTuineHa Kak MICTOYHUK BBICOKOTEMIIEPATYpPHOIO IJIaMe-
HU JUISl CBAPKU U PE3KH METAJIJIOB

JIMyHOCTHBIE, METaPEAMETHbIE U
peIMEeTHbIE KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o011ero oopa3zoBaHusl, yTBEp-
JKIAEHHOTO IpUKa3oM MuHuUcTep-
cTBa oOpa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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— KHUCIIOPOJICOJepIKALINE COCTUHEHUs (CTUPTHI U (PEHOIBI, KApOOHOBBIE KHC-
JOTHI ¥ 3QUPHI, aTBICTUABI U KETOHBI, XUPBI, yrieBojsl). llpakTuueckoe
NPUMEHEHHE 3TUICHTIUKOIS, TulepuHa, ¢enona. [Ipumenenue dpopmanbie-
THJa, aleTalbAeru/a, yKCyCHONH KUCIOThI. MblIa 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. [lonumepusanus 3TuaeHa Kak oc-
HOBHO€ HaIIPaBJIEHUE €0 HCIIO0Ib30BaHUS.

I'enetnueckas CBSI3b MEKIY KJIaCCAaMH OPTaHUYECKUX COECTMHEHUI

IIpakTuyeckoe 3ansitue Ne 6 CBolicTBa OpPraHUYECKHX COEIMHEHHH OT-
JEJIbHBIX KJIACCOB (TpUBMAJIbHAS M MEXAYHapoaHash HOMEHKJIATypa, XUMHU-
YecKHe CBOWCTBA, CIOCOOBI MONYYEHHS): MpeleibHble (aJKaHbl U ITUKIIO-
aJIKaHbl), HENIpeeIbHbIE (AJIKEHBI, AJIKMHBI U IKaJUEHbI) U apOMaTHYECKUE
YIIEBOOPOABI, CIIUPTHL U (PEHOIBI, KaPOOHOBBIE KUCIOTHI U APUPHI, albie-
TU/bl U KETOHBI, aMUHBI U @MUHOKHCJIOTHI, BBICOKOMOJIEKYJISIPHBIE COEANHE-
HUs. 3aJaHUs HA COCTaBJIEHUE YPAaBHEHUIM XMMHUYECKUX PEAKIMN C y4acTUEM
OpraHMYECKHX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHUS

IIpakTnueckoe 3ansaTHe Ne 7 CocraBieHue cxeMm peakuuid (B TOM 4YucIIe 10
MPEJIOKEHHBIM 1I€TI0YKaM IPEBPAIICHH), XapaKTepU3YIOIMNX XUMHUYECKHE
CBOWCTBA OPraHUYECKUX COEJMHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI MX IO-
JIy4EHHsI U HA3BAaHWE OPraHUYECKUX COCAVNHEHUH IO TPUBHAIBHON WIH MEXK-
JYHAPOAHOW CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemrenne npakTUKO-OpHUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JlaHUI HA CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTIENBbHBIX KIACCOB

JlaGopatopHoe 3ansitue Ne 3 JlaGoparopnas pabota «IIpeBpamenust opra-
HUYECKUX BEIIECTB MpU HarpeBaHUm». llomyueHue sTHIIEHA U U3yYEHUE €ro
CBOMCTB. MoaenupoBaHie MOJIEKYJI U XUMHUUYECKUX MPEBPALLEHUI HA IPUMeE-
pe dTaHa, 3TUJIEHA, alleTUIIeHa U Jp.

Tema 4.3.

Conep:kanue y4eOHOTr0o 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 OHOJIOrMYECKast POJIb yriie-
BOJOB. OKHCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU KMBBIX OpPraHU3MOB.
Ob6nactu nmpuMeHeHUs] aMMHOKHUCIOT. [IpeBpamienust OenKoB MUIIK B Opra-
Hu3Me. buonorndeckue ¢pynkiun OenkoB. bruonornueckue GpyHKIUN KHUPOB.
Posib oprannveckoil XuMHUM B PELICHUH MPOOIIEM MHUILEBOM O€30MacHOCTH

Ponb oprannueckoit XMMuu B pelIeHUH MpoOiIeM SHepreTuueckon Oe3omac-
HOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JAHIUN HOBBIX MAaT€pPUaIOB, HOBBIX UCTOY-
HUKOB SHEpruu (albTepHATUBHbIC HCTOUHUKH 3HEprun). OnacHOCTh BO3/EH-
CTBUSI Ha KUBBIC OPraHU3Mbl OPTaHUYECKHX BEIIECTB OTIEIbHBIX 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 KiIacCOB» MneHTudukauus opranuye-
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 mpu HarpeBaHuM. L[BeTHble peakuuu OenkoB. Bo3HMKHOBEHHE aHAIU-
TUYECKOT0 CUTHAJIA C TOUYKH 3PEHUSI XUMUYECKHUX MTPOLIECCOB IPU MPOTEKaHUU
KayeCTBEHHON pPeaklnu, 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 PD ot
17.05.2012 Ne 413

Pa3pea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYCCKUX peammﬁ

CKOpOCTh XUMHYE-

Conep:kaHue y4eGHOI0 MaTepuasia
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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, 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
NpoTeKaHus XxuMuieckux nponeccon. [Ipunmun Jle [larense

IpakTnyeckue 3ansaTuss Ne 8 PenieHue npakTUKO-OpUEHTUPOBAHHBIX 3a-
JMaHWi Ha aHanu3 (HAKTOPOB, BIUSIOIIUX HA MU3MEHEHHE CKOPOCTH XHMHYE-
CKOMW pPEeakIlMH, B T.4. C TIO3UIUN SKOJOTHYCCKHU LIETIECO00PA3HOTO MTOBEACHUS
B OBITY U TPY/IOBOH JEATEIHLHOCTH B IEJIIX COXPAaHEHUSI CBOCTO 3J0POBBS U
OKpY’Karollled MpUpOIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuumna Jle-IllaTense s Hax0XAEHUS HaNpaBs-
JICHUs CMCIICHHMS PaBHOBECHS XMMHYECKOW peaklMM W aHalu3 (aKTOPOB,
BJIMSIIOIIUX HA CMEIIECHUE XUMHUYECKOTO PABHOBECH S

Pasznea 6.

PacTBOpbI

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 JOMYCTUMON KOHLIEHTPALUU U €ro
UCIIOJIb30BaHUE B OIIEHKE HKOJIOTHUECKON O€30MacCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYAOBOMH
JEATENIBHOCTH B LEJAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPYXKAIOLIEH IpH-
POJIHOM cpejibl; OMACHOCTh BO3AECUCTBUS Ha KUBbIE OPraHU3MBbl OIpPEEIeH-
HBIX BEIIECTB.

Pemenne npakTUKO-OpMEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIbHOCTH YEJIOBEKA

Tema 6.2. Uccneno-

Conep:xkanue y4yeOHOro Mmarepuasa

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

17




BAHHUE CBOKCTB pac-
TBOPOB

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

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

Pa3gen 7.

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

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JESITEIbHOCTH YeII0-
BEKa

Conep:xanue yueOHOro MaTepuasa

Hogeitmme nOCTHMXEHHUST XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
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 nHGopmanuu, cetb IHTepHET)

IpakTnyeckoe 3ansaToe Ne 9 [lonck u aHanu3 KeMCOB O NMPUMEHEHUU XH-
MUYECKMX BEIIECTB M TEXHOJOTHHA C y4eToM Oynymie mnpodeccruoHaabHOM
NESTENIbHOCTH MO0 TeMaM: BaKHEHIMe CTPOUTENbHBbIE MaTepuasbl, KOH-
CTPYKLIMOHHBIE MaTepHualbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMATepUaibl, TEKCTHJIbHBIE BOJIOKHA, HICTOYHUKH DHEPTUH,
OpraHMYECKHe U MHHEpalbHbIE yI0OpEHMUs, JIEKApCTBEHHBIE BEIIECTBA, ObI-
TOBasi XUMHUSI.

3amuta: IlpencraBneHue pe3ynbTaToB pelIeHUS KeWcoB B (opme MHUHMU-
JIOKJIa/1a C TIpe3eHTaluei

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

IIpomeskyTouHas aTTecTaUMs MO AUcHUIIMHE (1M PepeHUNPOBAHHBIN 3a4eT)

Bcero

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

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMHUH, JA00PaTOPUU XUMUHU JJISl IPOBEACHUS 3aHATUM JIEKITMOHHOTO THUIIA, IIpaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYHIOBBIX, HHAUBUIYAIbHBIX, MMChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIUN, TEKYIIET0 KOHTPOJISI M IPOMEKYTOUHOM aTTECTallUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN IPOEKTOP, IKPaH.

YueOHo-HarIsSIIHbIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIe TTOCOOUsI, 0OecTIeuu-
BalOIME TEeMaTHYECKHE WILIIOCTpAIMU 1Mo paboyeill mporpamMme AMCIUILIMHBIL, B TOM
qucje, BUAe0-ay M0 MaTepHUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

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

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

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO OOpasoBanms/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u31I., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 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.: Axanemus, 2020.- 240c.https://academia

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

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

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

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

7. I'nmunaka, H.JI. O6mas xumus : yuebnoe nmocodbue / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl



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

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoObeBbI ropbi»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue ykazaHusi JAJsl 00y4aIOIIHXCS 110 OCBOEHUIO THCITUTLTHHBI

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 CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIIpe-
JIEJIEHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit de-
Jepalui, UCTOPUYECKUX M HAlMOHAIBHO-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€YECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE ITOBEJCHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

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

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKOU
HAyKl W XUMHYECKUX TEXHOJOTUH [UJIsl TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENIHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHbIE NEHCTBUS (PETyJIsATUBHBIE, MO3HABATEIbHbIE, KOM-
MYHUKATHBHBIE);

- CIIOCOOHOCTH MX HCIIOJIb30BAHUS B MMO3HABATEIBHON U COLMANIb-
HOU MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTr0 COTPYAHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

- HUCHOJIb30BaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3amaun, GOpPMYIUPOBAHUS THUIIOTE3, aHalW3a W CHHTE3a, CPaBHEHUS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, MOMCKAa aHANOroB, ()OPMYJIMPOBAHUS BBIBOJOB) JUIS pELICHUS
ITIOCTaBJICHHOM 3a/lauyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAyYHOTO OKCIEPUMEHTA) IS HW3YYCHHUS Pa3IHuHBIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XOMMOCTh CTAJKUBAThCs B IpodeccnoHaIbHOM chepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpennuii 6amt o Te-
KYIIIUM OIIEHKaM yCIie-
BaEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHUs
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUISI MOJY4YEHUS
XUMHYECKON HH(pOpMamuu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MATEPUAILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHHM XMMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POoJu B obecreue-
HUU YCTOMYHMBOTO PA3BHTHS YEIOBEUYECTBA: B PEIICHUU MPOOIEM KOJIO-
THYECKOM, YHEPreTHYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH 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 Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHHM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATralOIINE TOHATHS (JOMOIHUTEIBHO K CUCTEME MTOHATHI 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSI3b», KPATHBIC CBS3H), MOJISIPHAS KOHIICHTPAIWsI, CTPYKTypHast Gpopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (TOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UCTUHHBIC, JUCTIEPCHBIC CUCTEMBI), KPUCTAILIIOTH/I-
paThl, CTETICHb JIUCCOIMAIINU, DJICKTPOJIU3, KPEKUHT, pU(OPMHHT); TE€O-
PUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJMOJICKYJSIPHOM YPOBHSX; MPEICTABICHUS O MEXa-
HU3MaX XUMHUYECKUX PEAKIMH, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MaCHOM HCIIONb30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTH XapaKTePHBbIC MPU3HAKU
Y B3aMMOCBS3b U3YyUEHHBIX MOHITHH, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX MPEBPAILCHUI; BBISBIATH B3aUMOCBS3b XUMHUUYECKHUX
3HAHUH C TIOHATUSMHU U MPEJCTABICHUSIMU APYTUX MPEAMETOB sl Ooiee
OCO3HAHHOTO TOHUMaHHUS W OOBSICHEHHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CUCTEMHbBIC XUMUUYECKHUE 3HAHUS 1T 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
IpUpoay;

- c(hopMHpPOBAaHHOCTh YMEHUN HCIOJB30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHHA MEXTYHApPOIHOTO COI3a TEOPETUUYECKON M TIPH-
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) (POPMYIT OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTh: OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS DJIEK-
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TPOHHOTO OayaHca ATHUX PEaKIUi; peaKIuii HOHHOTO OOMEHa IMyTeM CO-
CTaBJICHHUSI MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMILJICKCOB ITUHKA U aJIFOMHHHMSA); MOATBEPKIAATh XapaKTepPHbIE XUMUYe-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3aIlH-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKMEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCUPUKALUU
U3Y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K OINPEAETICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/bI, MPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXKHBIC 3(UPHI, KUPHI,
YTJIE€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWMCTBaX BEIIECTB JUISI JKCIIEPHUMEHTAILHOW IPOBEPKH THUIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUs XMMHUYECKUX peakluuid u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHMUS,

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPXKAATh HAa KOHKPETHBIX
pUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpraHuYe-
CKHX COEIMHEHUH OT KPaTHOCTHU M TUIIA KOBAJIEHTHOM CBS3H («G» U «TT —
CBSI3b»), B3aUMHOT'O BIJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX; a
TaK)ke OT OCOOCHHOCTEH pealln3aliy Pa3InYHbIX MEXaHU3MOB MpPOTEKa-
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.
MeHieneeBa U UX BaJCHTHBIE BO3MOXHOCTH, HUCHOJB3YsS MOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, PHEPTETUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MBIX UMU COeTMHEHHH TI0 TIEpHUOJIaM U TPYIITaMm;

- BJIaJICHHE CHUCTEMOMN 3HAHMH O METOJIaX HAyYHOT'O MO3HAHUS SIB-
JICHUW TIPUPOJIBI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX U YMEHHSIMH
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
U 7151 OOBSICHEHUS XUMHUYECKUX SBICHHUN, UMEIOIINX MECTO B TPUPOJE
MPAKTUYECKOH IeATEIIbHOCTH YeJIOBEKa U B IOBCEHEBHOM JKU3HU;

- cpopMHUPOBAaHHOCTH YMEHHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nyeckrx BeInUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEILIECTBA), Xa-
PaKTEpU3YIOIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeTbl IO
HaXO0XJACHUI0O XUMHUYECKON (DOpMyIbl BellecTBa; pacyeTbl Macchl (00be-
Ma, KOJIMYEeCTBA BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 MCXOJHBIX
BEIIECTB JaHO B BUJE PAcCTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pPacdeThl
MaccoBOW WM OOBEMHOW MOJIM BBIXOJA MPOAYKTA PEAKIUH; PAcUETh
TETIOBOTO 3(pexTa peakunit, 00beMHBIX OTHOIIECHHI ra3oB;

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UINH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOU U MPOU3BOJACTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBSI3AHHOM C mepepa-
OOTKOI BEIIECTB; UCMOJIb30BATh MOJIyYCHHbIE 3HAHUS Il IPUHATUS Tpa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaITUsX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPTaHMYECKUX W OPTraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALIMX OpraHuye-
CKUX BEIIECTB, PEUICHHE dKCIIEPUMEHTABHBIX 33/1a4 110 Pacro3HABAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e3omacHOro 00paleHns ¢ BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl IKCIEPUMEHTa, aHATU3UPOBATh U OIEHUBATH WX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WuTtepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HH(OP-
MaIuio, rmepepadaThiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C TOCTaB-
JIEHHOH y4eOHOM 3a1a4ei;

- chOpMHPOBAHHOCTh YMEHUM OCO3HABaTh OMACHOCTh BO3[ICH-
CTBUSI HA XMBBIE OPTaHU3MBI OINPENEICHHBIX BELIECTB, MOHUMAsl CMBICI
MOKa3areysl MpeaeIbHOW JOMYyCTUMOW KOHIICHTPAIlMU, W TOSCHATH Ha
puMepax crnocoObl YMEHBIIEHUS U NMPEJOTBPAIICHHUS] UX BPEIHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

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

HUS COJIepKaTCs B MPUJIo:KeHun 1.

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

MeToanueckue MaTepuasbl

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

HUH 1.

24



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

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

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

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUU, YMEHHMH, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IeKBaTHOCTU OLIEHKM — OLIEHKAa BBIIOJHEHUS 3a/laHUil OJDKHA MPOBOAMUTHCS B OTHOIICHUH
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI>1 JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOMYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMHU,
YMEHUH, MPAKTHYECKOTO OTBITA, OOIINX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJarOIINUXCS;

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

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

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

- METOJ pacueTa NepPBUYHBIX 0AJIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.

IlepeBoy nsiTu GanbHOM IIKAJIBI yYeTa PE3yJIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJIy:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJTHeHHE TEOPETHYECKOr0 H MPAKTHYECKOro 3a-
JNAHUs, CPeIHUI 0aJ1J1 IO HTOraM aTTeCTAlNHU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyOBIECTBOPHUTEIIb- <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.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJIHH.

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 AJEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOIUTOB;

YV a30THUCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

I'uapokcua HaTpus — 3T0:
[Ilenoup HaTpus;

Oxkcup Hatpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBIN HAaTpHA.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Oxcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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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.

BemecTBa, KOTOpbIE IPOBOIAT 3JIEKTPUUECKUM 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'mapookcu natpus (1);
I'mapookcun nunka (11).

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

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

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

PactBOp ritoKk038I;

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 A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COJAEPKAHNEM NEePBOr0 M
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) COJIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXKAY (POPMYIIOH BEIIeCTBA U KIIACCOM/TPYIIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO NPUHAMISKHUT: 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) pactBopumslii ruapOKCH

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOi BelIecTBa 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 coJib

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

4) nBOWHas COJIb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNIUCATH B YCTAHOBJECHHOM JLIsi OTBeTa moJie. OTBeTOoM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHNE. (3aKpbITas dopma)
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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 NpeyiokKEHHUE: aJKEHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIKE. . .

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

29. YcraHoBUTE NOCIEN0BATEIBHOCTh YaCTH TOMOJIOTHYECKOIO Psiia AIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHOBUTE NOCIIEN0BATEIBHOCTh MEXaHU3MA PAUKAIbHBIX PEAKLUN 3aMEIIECHUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUS

3anaum:

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

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite MmaccoByro
JIOJTF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/mir.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3sTb, 4T0OBI pUrotoBuTh 250 r 10 %-ro pacrBopa HUT-
paTa HaTpus?

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

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

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

7. Cwmemmanu 25 0 r pacTBOpa MoBapeHHOH conu ¢ MaccoBoit gosieit 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 MOBapeHHOW CONMM C MaccoBO nosied 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 kamus 15 % st momydeHus pactBopa ¢ MaccoBoi jgoneid 17 % ?

1.3.2. Kpurepuu oueHKu

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 3aKPHITOM (OPMBI ¢ BLIOOPOM OTBETa BbIOpaH MPaBUIILHBIN OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- IIpY OTBETE Ha BONPOC HA YCTAaHOBJIEHHE COOTBETCTBUS, €CIM COIOCTABJIECHUE IPOU3BEACHO
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 oneHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1auH, MPEICTABICHB BCE XUMUYCCKUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO 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 331a4U
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, JAOIYyIIeHa | HETOY 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeToUYHOCTh B (pOpMyInax, UCTOIb3YEMbIX B PEIICHUN 3a/1a4H
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajiaud, 2 U Oosee HeTouHOCTeH B hopMysax, UCIONIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS MO AITOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKHUX (hOpMyJI,BepHasi paccTaHOBKa KO3((UINEHTOB, 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 exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- nonymieHa 1 ommuOKka MpH MPOBEAECHUM pacyeTa IMepeBoja €IHHMLY 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 IEPEBOJIAa BCEX €AUHUI] W3MEPEHUs 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

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

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

- IIPaBUJIBHO COCTAaBJICHBl YPAaBHEHMS, CBA3BIBAIOLINE XMUMHUYECKHE Be-
JINYUHBI

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

- NPAaBUJIIBHO COCTABJIEHbI YPABHEHUS, CBS3bIBAIOIINE XUMUUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHHM C CHMBOJHUKOH, HEOOXOIUMOM AJIi YCTAaHOBJICHUS CO-
OTHOILICHHUS CYIIECTBYIOLIETO MEXAY XUMUYECKUMH BEITMYUHAMU

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

0,2

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

- JIONylIeHa oAHa OIMOKa MpU COCTABIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYILIEHb! OMIMOKa MpPU COCTaBIEHUU BCEX ypPaBHEHUH, CBSI3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMyJaM B COOTBETCTBHH C €AMHHUIIAMU H3MEPEHHH XHUMHUYe-
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 CIUHHUIIAMU U3MEPCHHIA XMMHYCCKHX Be-
mnaun  (CH),

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

0,3

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

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

0,2

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

- 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 BEpHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a/10B

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

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUYUTENbHBIC 3aTPYJHEHUs, OTBEUass HA COIYTCTBYIOA
M€ BOIIPOCHI

- 3HAUMTENHHO HAPYIICHA IOCIIEOBATEIBLHOCTD, JIOTHKA OOBSCHEHHS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIEI K PEUICHUIO 3a/I1aHts), BBIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/IEHT UCIBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUS, OTBEYas Ha COMYTCTBYIOIIUE BOIPOCHI

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-
TOYHOI aTTecTANMU

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

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

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

4. Andunorenona, 1. B. Xumust: yueOHUK U IPAKTUKYM JJIs1 CPEAHETO TMPO(HEeCCHOHATHLHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JlonoJiHuTeIbHbIE Y4eOHbIe H31aHUA

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

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

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

HNHuTepHeT-pecypcsl

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

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT TS MTKOJBHUKOB « XHMHS).

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meroanyeckue yka3zaHus Ui 00y4JaroIuXcs MO BHIMOJIHEHUIO MPAKTHYECKUX padoT.

12. Meronuyeckue yka3aHUs JiJIsl 00y4JaroNIuXcs 110 BRITOJIHEHUIO J1a00paTOpHBIX paboT
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