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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUILIMHBI SIBJSCTCS YACThIO MPOTPAMMBI I101-
TOTOBKHU creruaiuctoB cpeanero 3BeHa (maiee — I[IICC3) B coorBercTBUN ¢ PI'OC
CIIO no cneunansHoctr 15.02.14 OcHamienue cpeacTBaMy aBTOMATU3AIMUA TEXHOJIO-
TUYECKUX MPOIECCOB U MPOU3BOACTB (TI0 OTPACTISIM).

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4eOHast TUCIMIUIMHA BXOAUT B 001eo0pazoBatenpHbIi uki [TTIICC3.

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHMHbLE:

- OCO3HaHHE 00YYaIOIUMUCS POCCUICKON rpaskJaHCKON UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IEJICHANPaBJIECHHOE Pa3BUTHUE BHYTPEHHEN NMO3WUIMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Pocculickoit denepannn, HCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaaulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, IPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE TUIAHbL;

- YyBCTBO T'OPJOCTH U YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K IMPOJOJKEHUIO 00pa30oBaHUsl U TOBBIINICHUS KBalIW(UKAIMKU B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMIEHHS COOCTBEHHOIO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MemanpeomemHbie:

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

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIIBHOM MpaKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYyaJbHOM 00pa3zoBaTENIbHOM
TPAeKTOPHH;

- OBJIAJICHUE HaBBIKAMU y4eOHO-MCCIIEOBATEIBCKOM, TPOSKTHONW M COIUATBHON
JEATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONepanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHPOBaHMS
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, HAY4YHOI'O SKCIEpUMEHTa) JJIsi M3Yy4YeHHUs pa3iMyYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

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

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATbHOM €IMHCTBE MUpA, 3aKO-
HOMEPHOCTSAX U TO3HABAa€MOCTHU SIBJIEHUI MPUPOJBI; O MECTe M 3HAUEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00ECIECUEHUN YCTOWYMBOTO Pa3BUTHUS YEJIO-
BEYECTBA: B PEUICHUU MPOOJIEM HKOJIOTMUYECKOM, SHEPreTUYeCKod M MUILEBOi 0e30-
NaCHOCTH, B Pa3BUTUH MEJUIIMHBI, CO3JaHUHM HOBBIX MaTEpHUaJIOB, HOBBIX UCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyIbTYpbl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- BJAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHOE€ U BO30YXJEHHOE COCTOSHUE aToMa, TMOpUAM3alUs aTOMHBIX OpOUTaJIEH,
XUMHYECKasi CBSI3b («O» U «TT — CBS3b», KPATHBIE CBSI3U), MOJISIPHAs KOHIIEHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKLM (TOMO- U T€TepOreHHbIE, 00paTUMbIE U HEOO-
paTuMble), PacTBOPHI (MCTUHHBIE, UCIEPCHBIE CHUCTEMBI), KPUCTAIOTUAPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPHUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPE/ICTABICHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMH, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMsI, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(aKTOJOrMYECKUe CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30MacHOM HC-
MOJIb30BaHNUHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW MEATETHLHOCTH YeIOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
M3BOJICTBA (HA MpUMEpEe MPOU3BOJCTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoJa, Iepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX W OPraHMYECKHX BEILECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TPEACTABICHUSMHU IPYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U O0BSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SIBJIEHUH, UMEIOIIMX €CTECTBEHHOHAYUHYIO TPUPOY;
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- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHAPOJHOT0 COI3a TEOPETUUECKOW M MPHUKIATHOM XMMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIB30BaTh XMMUUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIJT OpraHUYECKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkuid W PacKpblBaTb  MX  CYIIHOCTh:  OKHUCJIUTEJbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; peaklMil TUAPOIN3a, PEaKUil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUA); TOATBEPAKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCIMHU YpaB-
HEHUN XUMHYECKUX PEaKIIUK;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBaHUS WU KPUTEPHUHM [JIs KIacCHU(PUKAIIUKA H3YyYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMICKANIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
THAPOKCHUIBI, COJIM; YTJIIEBOJOPOJIbI, MIPOCThIE dPUPHI, CIIUPTHI, (PEHOIBI, aTbAECTUIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIC SQUPBI, KUPBI, YIJIEBOJBI, aMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢ OpMUPOBAHHOCTh YMEHUI MOJITBEPK/IaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOW CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'O BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alliid pa3InyHbIX Me-
XaHU3MOB MTPOTECKAHUS PEAKIINM;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) 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 XMMHUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEAUHEHUH T10 TIEPUOJIaM U TPYIIaM;

- BJIAJICHUE CUCTEMOM 3HAHWK O METOAAX HAYYHOIO MO3HAHUS SBJIECHUN MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE MPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U B TIOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCTOJIb30BaHUEM (PU3MUECKUX BEITUYUH (Mac-
Chbl, 00BEMa Ta30B, KOJUYECTBA BEIIECTBA), XapAKTEPU3YIOIIHNX BEIIECTBA C KOJIUYECT-
BEHHOW CTOPOHBI: PacueThl IO HAXOXKICHUIO XMMUYECKOM (hOpMYIIbl BEIIECTBA; pacue-
ThI Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIM OJHO U3 MUCXO/I-
HBIX BEILIECTB JaHO B BUJIC PACTBOPA C ONPEAEIECHHOW MACCOBOU JOJIEM PACTBOPEHHO-
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r'0 BEIEeCTBA WU JTaHO B M30BITKE (MMEET MPUMECH); PacueThl MaCCOBOW WM 00BEM-
HOM J0JIM BBIXOJIa MPOAYKTA PEAKIMU; pacyeThl TEIIOBOTO 3P deKkTa peakiuil, 00beM-
HBIX OTHOLIEHU Tra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UILUNA IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSL OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKON BEIIeCTB; MCIOJIb30BATh MOIY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEUIECTB, KAYECTBEHHBIC PEAKIIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KH-
CIOPOJICOJIEPKAIINX OPTaHUYECKUX BEILIECTB, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a]1a4 10
pacrio3HaBaHUIO0 HEOPTaHUYECKUX M OPTAaHUYECKUX BEIIECTB) C COOMIOICHUEM MPABUIT
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abOpaTOpHBIM 000pyI0BaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMUS, PEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHHM OCYIIECTBISATh II€JICHANPABICHHBIN MTOUCK XUMHU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(pOpMaIuio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpraHu3Mbl ONMPEJCICHHBIX BEIIECTB, MOHMMAS CMBICH IOKAa3aTensl NPEeAEIbHOU J10-
MyCTUMOM KOHIIEHTpAIMH, U MOSACHATh Ha MpUMEPaxX COCOObl YMEHbIIICHUSI U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosinuecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI TN CUMILTUHBI:
Oo6s3atrenpHas yueOHas Harpy3ka odydaromierocs /8 4acoB
AyautopHasi yueOHas Harpy3ka oOydarorierocs /8 4acos.



2. CTPYKTYPA U COAEP) KXAHUE YUYEBHOUN JUCIHHUIITINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii padoTbl O0bem yacoB

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

B TOM YHCIIE:

JIEKLMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71a00paTOPHBIE 3aHATHS 10
IIpomeskyTounas arrecrauusi: 1udpdepeHIMPOBAHHDbIN 3a4eT




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

HaunmenoBanue pa3- | Coxep:kaHue y4e0HOr0o MaTepuaJa, 1a00paTopHble H MPAKTHYECKHe 3aHATHS, O0Bem YpoBens Konmbt
J1eJI0OB M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NMPOrpaMMbI
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
XUMHYECKHX e~ CoBpeMeHHast MOJieTb CTpoeHHsT aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB U IPHPOJA MUYECKHIl 3NIeMeHT. DeKTpoHHas KoHdurypauus aroma. Kiaccudukanus
XHMHYecKoii cBsizn | XAMUUECKUX JJIEMEHTOB (s-, P-, d-amemeHTs). BanenTHsie anektponsl. Ba- 1
JIEHTHOCTb. JJIEKTPOHHAS IPUPOJA XUMHUYECKOH CBSA3U. DJINEKTPOOTpHUIA-
TEIBbHOCTh. BuAbl XUMHUECKOW CBS3U (KOBAJICHTHAs, UOHHAs, METaJUTNYe-
CKasi, BOJIOPOJIHAS) 1 CIIOCOOBI €¢ 00pa3oBaHUs
IIpakTuyeckoe 3anaTue Ne 1 Pemienve 3ajanuii Ha UCTIOJIB30BAHUE XUMHYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIATYpe MEXIYHAPOIHO-
ro CO3a TEOPETUYECKOW M NPHUKIAJHONW XMMHUH W TPUBHUAIBHBIX Ha3BaHWUM
JUTSI COCTABJICHHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB,
Cyab(GUIO0B, TUAPUIOB U T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHH OT- 5 5
JIEIIbHBIX KIJIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBJIICHHUE CBS3UM MEXKIY CTPOCHUEM aTOMOB
XMMHYECKHUX DJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHUYE-
CKMX DJIEMEHTOB U MX COCIMHEHUN B COOTBETCTBUH € moJiokeHuem [leproau-
YECKON CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux 3emeHToB .M. MenneneeBa. Ouszu-
yeckui cMmbica [lepuonnueckoro 3akona [[.M. MenaeneeBa. 3aKOHOMEPHO-
CTH W3MCHEHHUS CBOWMCTB XMMHYECKHUX JJIEMEHTOB, 00pa3yeMblX WMHU IPO-
CTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUH C IIOJIOKEHHEM XHMHYECKOTO
anemeHnTa B [lepuoandeckoil cucreme. MUpOBO33pEeHYECKOE U HAYYHOE 3Ha-
yenue [lepuonuueckoro 3akona JI.1. Menneneesa. [Ipornossr JI.1. Menne-
neeBa. OTKpBITHE HOBBIX XUMHUYECKHX DJIEMEHTOB. PellieHne mnpakTUKO-
OPUEHTUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM Ha XapaKTEPHU3ALHUI0 XUMHYE-
CKHX 3JIEMEHTOB «MeTalTn4ecKre/HeMEeTaNIMYECKUEe CBOMCTBA, JIEKTPOOT-
PHULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOCHUEM M TOJIOKEHUEM B IEPUOJUUYECKON CUCTEME XMMUYECKUX AJIEMEH-
toB JI.1. MenneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukarust u THITBI XMMHUYECKHX PeaKIMi C y4aCTHEM HEOPraHHYECKHX
BemecTB. CocTaBlieHHE ypaBHEHUI peaknuii COEANHEHUs, Pa3IoKeHHs, 3a-
MelleHus, 0OMeHa, B T.4. PeaKLUil TOPEHHsI, OKUCICHUS-BOCCTAHOBIICHUSI.
ypaBHeHI/ISI OKHUCJIEHHI-BoccTaHOBIeHUS. CTeneHb OKHuciaeHus. OKUCIUTEID
u BoccraHoBUTenb. CoCTaBleHHME M  ypPaBHMBAHUE  OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLUA METOJO0M 3JIEKTPOHHOro Oayanca. Oxuciu-
TEJIbHO-BOCCTAHOBUTENIbHBIE PEaKIMH B MPHUPOJIE, TPOU3BOJCTBEHHBIX MPO-
1eccax M )KU3HEISSITeTbHOCTH OPTraHu3MOB

IIpakTuyeckoe 3ansaTue Ne2 KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU. Oc-
HOBHBIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHUH U PAaCUYEThI 110 YPAaBHEHUIM XH-
MHYECKHX peakuui. Monb Kak eIuHMIAa KOJW4ecTBa BemecTBa. MoisipHas
Macca. 3aKOHbI COXpPaHEHHUSI MacChl U DHEPTUH. 3aKoH ABoraapo. MosspHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTh ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKHX PeakIil ¢ UCIOIb30BaHUEM MaccChl, 00beMa (HOpMallbHbIE yC-
JIOBHUs1) Ta30B, KOJIMYECTBA BEIIECTBA

IIpodeccnonaiLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DuexkTpo-

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

Teopus snekrponuTrueckoi nucconuanuu. MoHbL. DIEKTPOIUTHI, HEIEK-
TponuThl. Peakiuu nonHoro oomena. CocraBiieHrue peakiuii HOHHOTO 0OMe-
Ha MYTEM COCTAaBJCHUS MX IOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHHII.
KucinoTHO-0CHOBHBIE peaklvu. 3a/1aHusl HA COCTABJICHUE HOHHBIX PEaKIIHil.

KonTtpoabnas padora Ne 1 CtpoeHue BemecTBa U XUMUYECKUE PEAKIINH

JlabopaTopHoe 3ansiTue Ne 1

JlaGopaTopHas pabota « TUITBI XUMHUECKUX PEAKIIHIA.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00Pa3yIOLIMXCS
BEIIECTB) U MPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBenenue peakunii HOHHOTO
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABIICHUE
MOHHBIX peakuuit

Pazpgea 3.

CTpoeHue 1 CBOHCTBA HEOPraHMYECKHUX BeleCTB

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 cnoxxHble BemecTBa. OCHOBHBIE KJIACChl CIOXHBIX Be-
mecTB (OKCHJIbl, TUAPOKCU/IBI, KHCIOTHI, coyin). B3anuMocBs3p Heopranude-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemiectBa. Kpucramnumdeckue u
amopQHble BemecTBa. TUITBI KPUCTANIMYECKUX PEHIETOK (aTOMHAs, MOJIEKY-
JSIpHAas, UOHHAs, MeTaJUIMuecKas). 3aBUCUMOCTh (PU3UYECKHX CBONCTB Be-
IIECTBA OT THIA KPUCTAIIIMYECKON PEUIETKH. 3aBUCUMOCTh XUMUYECKOU aK-
TUBHOCTH BEILECTB OT BHJAa XUMHUYECKOW CBA3M M THUIA KPUCTAIIIMYECKOU
pewetku. [IpyunHbBl MHOrOOOpasus BEIIecTB

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

Homenknarypa HeopraHM4ecKMX BELIECTB: Ha3BaHHE BEIECTBA MCXOS U3
UX XUMHUYECKOH (OPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOAS
u3 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmanbHOM
HOMEHKJaType. Penienne mpakTH4ecKux 3aJaHuil 1Mo KJIaCCH(HKAIUU, HO-
MEHKJIAType U XUMHUYECKUM (opMysiaM HEOPraHWYECKHX BELIECTB pa3iny-
HBIX KJIacCOB (YyrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUak, raiieHas HU3BECTb,
HeraieHas: U3BEeCTb, MUThEBAs COJla W JPYIHX): Ha3blBaThb M COCTAaBIAThH
(opMyIIbI XUMHUYECKUX BEIIECTB, ONPEACIATh PHUHAICHKHOCTD K KJIaccCy.
HcTounuku Xxumuueckod uHGpopManuu (CpeacTB MaccoBOM HMH(OpMAIHH,
cetb UnaTepHeT U apyrue). [louck nudopmanuy mo Ha3BaHUSM, UIACHTUDH-
KaTopaM, CTPYKTYpHBIM (popmyiam

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-
XHMHYECKHE CBOMCT-
Ba HEOPTAHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamiel. O6mme pusnueckue U XMMUYECKHE CBOMcTBa MeTawioB. Crioco-
Obl MostyyeHusl. 3HaUeHUEe METaJUIOB M HEMETAJUIOB B IPUPOJE U JKU3HEes -
TEJILHOCTH YeJIOBEKAa W OpraHu3MoB. Kopposusi METayuioB: BUIBI KOPPO3HH,
CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

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

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEUIECTB (OKCH-
JI0B, THJIPOKCHJIOB, KHUCIJIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB IIPOCTBHIX BELIECTB, BOJOPOJHBIX COCIMHEHUH, BBICHIMX OKCUIOB U
TUJIPOKCUIOB

12




IIpakTnyeckue 3anstust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peaK-
LU ¢ y4acTHEM IPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB: METAJJIOB
¥ HEMETAJUIOB; OKCHIOB METAIJIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB,;
HEOPraHMYECKUX KUCJIOT, OCHOBAaHUHN U aM(OTEPHBIX THAPOKCHUJIOB; HEOPra-

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIE 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 npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha CBOMCT- 17.05.2012 No 413
Ba, COCTaB, MOJy4YeHUE U 0€30MacHOE HCIIOJIb30BAHUE BAXKHEUIITNX HEOpra- o -
HUYECKUX BEILIECTB B ObITY U IPAKTUYECKON AEATEIIbHOCTH YEI0BEKa
Tema 3.3. nentu- Copaepxxanue yyeOHOro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «/neHTHduKanus HeOpraHMYECKUX BelecTB». Pe-
HICHUE SKCIIEPUMEHTAIBHBIX 33]]a4 110 XUMHUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJJIOB, 10 PAaclO3HABAaHUIO U IOJIyYEHHIO COECJUHEHUN METaJlIOB U 9
HemeTaiuioB. VneHTnukanus HeopraHMIeCKUX BEIIECTB C UCTIOIh30BAHUEM
uX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKLUH.
KagecTBeHnsle peaknuu Ha cynbhar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA Ka-
THUOH aMMOHHMSL.
Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHUYECKHUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 28
Tema 4.1. Knaccudu- | Coaep:xanue yuedHOro MaTepuasa 4
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KaIusi, CTPOCHHE U
HOMEHKJIaTypa opra-
HHUYCCKUX BCUICCTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer opranu-
YECKOM XUMUU. MeCTo U 3HaueHHe OPraHMYeCKOW XMMHUHU B CUCTEME €CTECT-
BEHHBIX HayK.

XHUMHYECKOE CTPOCHHE KaK IMOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO MX BaJIEHTHOCTU. OCHOBHBIE IIOJOKEHUS TEOPUM XUMHUYECKOIO
CTpPOEHUS OpraHuyeckux coeauHeHnit A.M. bytnepoBa. Yriaepoanblii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
cTpoeHust monekyn. M3omepus u uzomepsl. [loHsTHE O PyHKIMOHATBHON
rpynmne. Paaukan. IIpuHnuns! kiaccupuKauy OpraHUdecKuX COEIUHEHHA.
MexayHapoiHass HOMEHKIJIATypa W IMPUHLMIBI HOMEHKJIATypbhl OpraHuye-
ckux coenuHeHui. [loHsTHE 00 a30TCOAEPIKAIMX COSAUHEHUIX, ONOIOTHYE-
CKU aKTUBHBIX BellecTBax (yrieBojax, )KHpax, Oenkax u Ap.), BHICOKOMOJIIe-
KYJISIPHBIX COETUHEHUSX (MOHOMED, IIOJUMEDP, 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.) CocraBiieHHEe TOJNHBIX U COKPAIEHHBIX CTPYKTYPHBIX (popmys opra-
HUYECKHUX BEIIECTB OT/EIbHBIX KJIACCOB, HCIOJb3Yys WX Ha3BaHUS MO CHCTE-
MaTHYeCKOW W TPUBHAJIBHON HOMEHKJIAType (ITWUJICH, alleTHJICH, TIIULEPHH,
¢benomn, popmanbaeru, yKCycHast KHUCIO0Ta, MMLIKH). PacdeTsl mpocTeiei
(bopMyJbl OpraHu4ecKO MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOI0 cocTana (B %)

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 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMH OTIENIbHBIX
KJIacCOB (OCOOEHHOCTH KJIaCCU(UKALMM U HOMEHKJIATYpbl BHYTPHU KJlacca;
TOMOJIOTHUECKUH psii ¥ ob1mas popmyina; nomepus; pusnueckue CBONWCTBa,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

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

— HemnpezenbHble (AIKEHbI, aIKUHBI U aJKaJUeHbl) U apOMaTUYECKHE YTIEBO-
nopoasl. ['opeHune aneTuineHa Kak UICTOYHUK BBICOKOTEMIIEPATypHOTI'O IjIaMe-
HU JUISl CBAPKU U PE3KH METAIIIIOB

JIMyHOCTHBIE, METaPEAMETHbIE U
peIMEeTHbIE KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01iero oopa3oBaHusi, yTBEp-
XKJIEHHOT O NIPHKa30M MuHHCTED-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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— KHCJIOPOZCOAEPIKaIINe CoeNMHEHHs (CUpThl U (heHObI, KapOOHOBBIE KH-
CIOTHI U 3(UPHI, albACTHAB W KETOHBI, )KUPBI, yrieBonsl). IIpakTndeckoe
MPUMEHEHHE 3TUICHTIIUKOIS, TulepuHa, ¢enona. [Ipumenenne Gpopmanbie-
THJa, aleTaabAerua, yKCyCHONH KUCIOTHL. MblIa Kak COJIM BBICIINX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIIa

— a30Tco/epKAIUE COSIUHEHUs (AMUHBI U aMHUHOKUCIIOTHI, Oenku). Bricoko-
MOJICKYJISIPHBIC COCAMHCHHS (CHHTCTHUYECKHE W OHMOJIOTHYeCKH-aKTHBHBIC).
Mounomep, noaumep, CTpykTypHoe 3BeHo. [lonumepusanus 3TujaeHa Kak oc-
HOBHOE HAaIIPaBJIEHUE €0 UCIIOIb30BaHUS.

I'enetnyeckas CBSI3b MEXKIY KJIacCaMH OPraHUYECKUX COETMHEHUI

IIpakTuyeckoe 3ansitue Ne 6 CBolicTBa OpPraHUYECKHX COEIMHEHHH OT-
JEJIbHBIX KJIACCOB (TpHBMAJIbHAS M MEXAYHapOAHAs HOMEHKJIATypa, XUMHU-
YecKHe CBOMCTBA, CIIOCOOBI MONyUeHUs1): MpeeibHble (aIKaHbl U IUKIOAT-
KaHbl), HENpeleibHble (AJIKEHbI, aJIKUHbl U AJKaJWEHbl) U apOMAaTUYECKUE
YIIEBOIOPOABI, CIIUPTHL U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U APUPHI, albie-
TU/Ibl U KETOHBI, AMUHBI U @MUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COE/IMHE-
HUs. 3aJaHusl HA COCTABJIECHUE YPAaBHEHUN XUMHUUYECKUX PEAKIMN C y4acTUEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansaTue Ne 7 CocraBieHue cxeM peakuuil (B TOM 4YucIie 1o
MPEJIOKEHHBIM 1I€TI0YKaM MPEBPAIICHU), XapaKTePU3YIOIIUX XUMHUYECKHE
CBOWCTBA OPraHUYECKHUX COEJUHEHUH OTIENbHBIX KJIACCOB, CIOCOOBI MX IO-
JIy4E€HHS] U Ha3BAaHWE OPraHUYECKUX COCAVNHEHUH IO TPUBHAIBHON WIH MEXK-
JYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN HA CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTIENIBbHBIX KIIACCOB

JlaGopatopHoe 3ansitue Ne 3 JlaGoparopHas pabota «IIpeBparmienust opra-
HUYECKUX BEIIECTB MpU HarpeBaHum». llomyueHue sTHIIeHAa U U3y4YEHUE €ro
CBOMCTB. MoaenupoBaHie MOJIEKYJI U XUMHUUYECKUX MPEBPALLEHUIN HA IpUMe-
pe dTaHa, 3TUJIEHA, alleTUIeHa U Jp.

Tema 4.3.

Conep:xxanue yueOHOro MaTepuaJia

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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Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeIbHOCTHU YeJIo-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u Onojoruyeckasl poib yrie-
BOJOB. OKHCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU JKMBBIX OPraHU3MOB.
OO6usiacTu IpUMEHEHUsI aMUHOKUCIOT. [IpeBpaiieHus OeiaKoB MUIIM B Opra-
Hu3Me. buonorndeckne ¢pynkiun OenkoB. bruonornueckue GpyHKIUU KHUPOB.
Posib oprannveckoil XuMHUK B PELICHUH MPOOIIEM MHUILEBOM O€30MacCHOCTH

Ponb oprannueckoit XuMuu B pelIeHUH npobieM sHepreTudyeckon Oezomac-
HOCTH, B PA3BUTUH MEIUIIMHBI, CO3JaHIUN HOBBIX MAaT€pPUaAIOB, HOBBIX UCTOY-
HUKOB SHEpruu (albTepHATUBHBIC UCTOUYHUKU 3HEeprun). OnacHoCTh BO3JEH-
CTBUSI Ha >KMBBIC OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTICIBbHBIX KJIACCOB
(yrmeBomopobl, COUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOIHBIC, aAllb-
JeTUIbl U ApP.), CMBICI TIOKA3aTels MPEACIIbHO JOIMMYCTUMON KOHIIEHTPAIlUU

JlabopaTopnoe 3ansaTue Ne 4 JlaGopatopHas pabora: «nentudukamms op-
TaHUYECKUX COEAMHEHUH OTAENbHBIX KiaccoB» MaeHTudukanus opraHude-
CKHX COEJUHEHMI OTJENIbHBIX KJIAaCCOB (HA MpUMEpPE albAETrU0B, Kpaxmaina,
YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C HCHOJb30BaHHEM UX (U3UKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakuuil. /[eHarypanus
Oenka nmpu HarpeBaHuM. L[BeTHble peakuuu OenkoB. Bo3HuKHOBEHHE aHAU-
TUYECKOT'0 CUTHaa C TOUYKH 3PEHMSI XUMUYECKUX MTPOLIECCOB IIPU MPOTEKAHUU
KayeCTBEHHON pPeaklny, MO3BOJIAIONIEH HICHTU(DUIMPOBATh MPEIOKEHHbIE
OpraHUYEeCKHUE BEIIEeCTBA

KonTtpoabnas pa6ora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JIMYHOCTHEIE, METaNPEAMETHBIE 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

Pa3pea 5.

Kunernuyeckue u TEPMOAUHAMHUYICCKUEC 3AKOHOMEPHOCTHA NMPOTCKAHUA XHMHUYCCKUX pealcum?l

CxopocTh XuMuye-

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

CKOpOCTh peakiuy, €¢ 3aBUCHMOCTh OT Pa3lUYHBIX (HaKTOPOB: MPHUPOIBI
pearupyromux BeUIeCTB, KOHIEHTPALUU pearupyolrx BelecTB, TeMIepa-
TYpHI ¥ TUTOMIA/IA PEAKIIMOHHON MOBEPXHOCTHU. TeroBbie 3pPeKThl XUMUIe-
CKUX peakluid. DK30- U SJHIOTEPMUUECKHE, PEaKIIH.

O6patumMocTh peakiuii. XMMUYECKOe PAaBHOBECHUE U €r0 CMEIIEHHUE Mo/ IeH-
CTBUEM pa3NUYHBIX (DAKTOPOB (KOHIIEHTpAIUsl PEareHTOB WU MPOJYKTOB
peakluu, JaBJeHUE, TeMIeparypa) Uisl CO3/IaHUsl ONTHUMAJIBHBIX YCIOBUM
NpoTeKaHus XxuMuieckux npoueccon. [Ipuniun Jle [larense

IpakTnyeckue 3ansaTuss Ne 8 PenieHue npakTHKO-OPUEHTUPOBAHHBIX 3a-
JMaHWi Ha aHanu3 (HAKTOPOB, BIUSAIOIIUX HA MU3MEHEHHE CKOPOCTH XHUMHUYE-
CKOH peakii, B T.4. C O3UIIMI SKOJOTHYECKH 11e71eco00pa3HOro moBeIeHuUs
B OBITY U TPYIOBOH NEATEIHHOCTH B IEIISIX COXPAHEHHUS CBOETO 3J0POBBS U
OKpY’Kalollled MpUpoIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuumna Jle-Illatense s Hax0XKAEHUS HaNpaB-
JICHUsS] CMEIICHUs PAaBHOBECHS XMMHYECKOM peakluu U aHaau3 (PaKTopos,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pasznea 6.

PacrBoOpsI

Tema 6.1.
[TonsiTue 0 pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenue kak ¢usnko-xumuueckuil mpouecc. PacrBopsl. CriocoOs! mpu-
TOTOBJIEHHUsI pacTBOpoB. PacTtBopuMocTs. MaccoBas 10yl pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMON KOHLIEHTPALUU U €ro
UCIIOJIb30BaHUE B OIIEHKE IKOJIOTMUECKON Oe30MacCHOCTH.

[IpaBuna skonoruyecku 1enecoo0pa3HOro MoBEACHUS! B OBITY U TPYIOBOM
JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3/10pPOBbs U OKPYXKAIOUIEH MIpH-
POZIHOI cpefbl; OMACHOCTh BO3AEMCTBHS HA KUBbIE OPraHU3MBbI OIpE/IEIICH-
HBIX BEIIECTB.

Pemennie npakTUKO-OpMEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIIbHOCTH YEJIOBEKA

Tema 6.2. Uccneno-

Conep:kanue y4e0OHOIro MaTepuaa

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETEHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
KJICHHOTO MPHKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PD ot
17.05.2012 Ne 413
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BAHUE CBOKCTB pac-
TBOPOB

JlaGopaTopHoe 3anaTHe Ne 5 JlaGoparopHas pabota «IIpuroroBnenue pac-
TBOpOBY». [Ipurorosnenue pacTBOpoB 3aqaHHOU (MaccoBOW, %) KOHIIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTHPOBAHHBIMU BOIPOCAMM) U OIPEAEIICHUE CpPE.bl
BOJHBIX pacTBOpOB. Pelenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

HpOd)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOQ coacpkaHue (couepma}me NMPUKJIAAHOTO MO}IyJIH)

Pa3gen 7.

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

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JESITEIbHOCTH YeIIO0-
BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitmme nOCTHMXEHHS XMMUYECKOW HAyKW M XUMHUYECKOW TEXHOJIOTHHU.
Ponp xuMum B 0OeCreYeHUH 3KOJIOTHYECKOM, IHEPreTUYSCKON M IHUIIECBON
0€30MMacCHOCTH, Pa3BUTUU MEAMIMHEBI. [IpaBuia MoWcKka W aHaIM3a XHUMHYe-
CKOIl mHbOpMaIMU U3 Pa3IUYHBIX UCTOYHHKOB (Hay4yHas M yuyeOHO-Hay4dHas
JuTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb MIHTepHET)

IpakTnyeckoe 3ansaToe Ne 9 [lonck u aHanu3 KeMCOB O NMPUMEHEHUU XH-
MHUYECKHX BEIIECTB M TEXHOJOTHHA C ydeToM Oynymiei npodeccrnoHanbHON
NESATENIbHOCTH IO TeMaM: Ba)KHEHIME CTPOUTEIbHBIE MaTepuaibl, KOHCT-
PYKLIMOHHBIE MaTepUalbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepUabl JJIs JIeK-
TPOHUKH, HAHOMATEpHUaJbl, TEKCTUIbHBIE BOJOKHA, UICTOYHUKU YHEPTUHU, Op-
raHUYeCcKUe ¥ MUHepalbHble YAOOpEHUs, JIEKapCTBEHHbIE BELIECTBA, ObITO-
Basi XUMHUS.

3amuta: IlpencraBneHue pe3ynbTaToB pelIeHUs KeWcoB B (opme MHUHU-
JIOKJIaJa C Mpe3eHTaleN

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

IIpomeskyTouHas aTTecTALMS MO AUCHUIIMHE (1] PepeHUNPOBAHHBIN 3a4eT)

Bcero

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

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM M CIUNJIMHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, JA00PaTOPUU XUMUHU JJIS TIPOBEACHUS 3aHATUM JIEKITMOHHOTO THUIIA, IIpaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYNIOBBIX, HHAUBUIYaTbHBIX, MUChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIU/, TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTaIlUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEAUNHBIN IPOEKTOP, IKPaH.

VYueOHo-HarIsSIIHBIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIE TTOCOOUsI, 0Oeceu-
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. Y4eOoHo-MeTOoqUYECKOe U HH(POPMALIMOHHOE o0ecrieyeHne pean3a-
UM Y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO oOOpasoBanms/ W.B.AndunorenoBa, A.B.babkos, B.A.IlomkoB.— 2-e
u31., uctp. u gon.— Mocksa: M3narensctBo IOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko A.W. Opranwnueckas xumwus: yueOHuk /AWM. ApremeHko.- 5-¢
3., ucnp.- Mocka: KHOPYC, 2020.- 536¢.- (Cpennee npodeccnonaibHoe 00paz3o-
Banue). ISBN 978-5-406-00916-1

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

4. Audunorenona, U. B. Xumus: yueOHUK U MPaKTUKYM ISl CpeHETO TIpodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. Ilomnkos.- 2-¢
U31I., uCIp. U Aoi.- Mocksa: U3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE ILHBIE Y4eOHbIE U31aHUS

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

6. Apremenko A.W. Oprannueckas xumusi: yueOHuk /A.H.ApTeMeHko.- 5-e u3j.,
uctp.- u gon.- M.: KHOPYC, 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 (OOpa3oBaTeabHBIN CAUT JUIS IIKOJIBHUKOB « XUMUSI»).
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
pabor
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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, CAMOCTOATEIIBHOCTU U CamMOOIIpe-
JEJICHUIO;

- HaJIM4Me MOTHUBALIMU K 00Y4YEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIUHU JIMYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN HapoaoB Poccuiickoit De-
Jepalyy, UCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX Tpaauuui, ¢op-
MHUPOBAHHUE CHUCTEMBbl 3HAUUMBbIX LIEHHOCTHO-CMBICIOBBIX yYCTAHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IMPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIbTYpBbI, ClIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD )KU3HEHHbBIE TUIaHbI;

- YYBCTBO TOPJAOCTH M YBaXXEHUA K HCTOPUU MU JOCTUKEHHUSIM
OTE€YECTBEHHON XMMHUYECKOW HAYKU; XUMUYECKU IPaMOTHOE IOBEJCHHE B
npodeccHoHaNbHON JIEATENBbHOCTH M B OBITYy MpH OOpalleHHH ¢
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaJTM(pHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NEATEIILHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOU
HAyKH W XUMHYECKUX TEXHOJOTUH [Isi TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJJbHOTO  pPa3BUTHSI B BBIOPaHHON  MpogeccrHoHanbHON
NESITENIBHOCTH;

MemanpeomemHboie:.

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

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MTO3HABATEIBHON M COLUAIIb-
HOM NPaKTUKE, TOTOBHOCTh K CAMOCTOSATEIBbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO Y4eOHOM eATeIbHOCTH, OpraHu3alii y4eOHOTr0 COTPYIHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIBHOM JeSITEIIFHOCTH,

- HUCHOJIb30BaHWE  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSTeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYallbHBIX ONepaluuil (I0CTaHOBKU
3amaun, (GOpPMYITUPOBAHUS THUIIOTE3, aHalIM3a W CHHTE3a, CPaBHEHUS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOMCKa aHaIoroB, ()OPMYJIMPOBAHHUS BBIBOJIOB) JUISL PELICHUS
ITIOCTaBJICHHOM 3a/lauyd, NPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUsA
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) Ui HW3YYCHHUS Pa3IMYHBIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBAThCs B IpodeccHnoHaIbHOM chepe;

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHOU paboThI;
- BBITIOJIHEHUE TTPAK-
TUYECKOM paboThl
(MHIMBUyaTIbHAS
dbopma paboThI)

[TpomexyTouHas aTTe-
crarus B popme:

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

2 cemectp — nudde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
CTallM 2 ceMecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHus
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB ISl MOJY4YEHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OICHHTHh €€ JOCTOBEPHOCTH st
JTOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B TpodecCHoHaIbHOU cdepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPECTABICHUN: O MATEPUAIBHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJICHUU MPUPOIBI;, O MECTE U
3HAYCHWHM XMMHUH B CHCTEME €CTECTBEHHBIX HayK W €€ POJu B obecreue-
HUW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, JHEPreTHYECKON 1 MUIIEeBOM 0€30MMacHOCTH, B pPa3BUTUH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHny paIrMOHAIILHOTO TMPUPOJIONONB30BaHMs, B (OPMHPOBAHUA
MHUPOBO33PEHUS M OOIICH KyIbTYyphl YEIOBEKAa, a TAKKE DKOJIOTHUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUYECKHX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAratoIIKMe MOHITHS (AOMOIHUTEIIBHO K CUCTEME TTOHATUH 0a30-
BOTO YPOBHSI) - U30TOIIbI, OCHOBHOE U BO30Y>KIECHHOE COCTOSIHUE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» M «T —
CBSI3b», KPATHBIC CBSI3H), MOJISIpHAS KOHIICHTPAIHsI, CTPYKTypHas Gpopmy-
7ma, u3oMmepus (CTPYKTypHas, reomeTpudeckas (LUC-TpaHC-U30Mepus),
THUIIBI XAMUYECKUX peakiuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC B HEOO-
paTUMBbIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CHCTEMbI), KPHUCTAILJIOTH 1T~
paThl, CTEIICHb JUCCOLMAIIAN, JJICKTPOJIU3, KPEKUHT, pU(OPMHUHT); TEO-
pUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIC-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIESCTBA HA ATOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHUS O MeXa-
HU3MaX XUMHUYECKHUX PEaKIHMi, TEPMOJUHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMUYECKOM PAaBHOBECHH, AUCIIEPC-
HBIX CHUCTeMaX, ()aKTOJOTUYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHUH U OE30MaCHOM HCIIOJIb30BAHUM BAXKHEHIIMX HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMepe
MIPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHUaKa, METaHoa, epepadboTKku Hed-
T™H);

- c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTepPHbIC MPU3HAKU
Y B3aMMOCBS3b U3YyYEHHBIX MOHITHI, IPUMEHSATh COOTBETCTBYIOIIHME T1O-
HATUSI TIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTAHMYECKUX W OpraHuye-
CKHX BEILECTB M UX NPEBPAILECHU; BBISBIATH B3aUMOCBS3b XUMUUYECKHUX
3HAHUM C OHATUSMHU U MPEJCTABICHUSIMU JAPYTUX MPEAMETOB sl OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYHNIHOCTH MAaTepHAIBHOTO
€MHCTBA MHUPA; UCIOJb30BaTh CHCTEMHbBIE XUMUYECKHE 3HAHUS TSI 00b-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
pUpoay;

- c(hopMHPOBAHHOCTh YMEHUU HCIOJH30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHUA MEXTYHAPOIHOTO COI3a TECOPETUUECKON U TIPU-
KJIaJHOH XUMHUU U TPUBHAIbHBIE HA3BAHMS BELIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHHMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyl Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMYNT OpraHuYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS DIICK-
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TPOHHOTO OayaHca ITHX PEAKIUi; peaKIuii HOHHOTO OOMEHa IMyTeM CO-
CTaBJICHMS HMX IOJIHBIX M COKPAIIEHHBIX HMOHHBIX YPAaBHEHUH; peakuui
TUPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpHUMeEpe THAPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMHUYE-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOLIUMU JKCIEPUMEHTAMHU M 3allu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMUPOBAHHOCTh YMEHHUI KJIacCU(PUIPOBATH
HEOpPraHUYECKUE M OpPraHMYECKHUE BEIIECTBA M XUMHUYECKHE PEaKLMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIsl KIACCHU(PUKALUU
U3y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAaB U
Ba)KHEHIIMEe CBOWCTBA BEIIECTB, MPUHAAJCKAIUX K OIpeAeICHHBIM
KjlaccaM M TIpynnaM COEJUHEHMH (IIpOCThle BELIECTBA, OKCHJIBI,
THAPOKCHU/IBI, COJIM; YIIIEBOAOPObI, MPOCThIE 3(PUPHI, COUPTHI, (HEHOIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CJIOXHBIE 3(PHPBI, >KUPHI,
YTJI€BO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
U CBOMCTBaxX BEIIECTB /ISl SKCIEPUMEHTAJIBHOM TIPOBEPKU TMIIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH NpPOTEKAaHUS XMMUYECKUX pEeaKkUuid u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPKAATh HAa KOHKPETHBIX
pUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CITIOCOOHOCTH OpraHudve-
CKUX COEIMHEHUH OT KPaTHOCTU M TUIA KOBAJIEHTHOW CBS3U («G» U «TT —
CBSI3b»), B3AaUMHOI'O BJIMSIHUSA aTOMOB U TPYII aTOMOB B MOJIEKYJlax; a
TaK)Xe OT OCOOCHHOCTEH pealn3aluy Pa3lIuYHbIX MEXaHU3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30Y)X/I€HHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa U UX BaJCHTHbIE BO3MOXKHOCTHU, WCIOJNIB3YSl MOHSATHUS «S»,
«p», «d-3NMEKTPOHHBIE» OPOUTAIHU, YHEPIeTUUYECKUE YPOBHH; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMs CBOICTB XMMHUECKHX 3JIEMEHTOB U oOpa-
3yeMBbIX UMM COEIMHEHUH 10 MepHoJiaM U Ipymnam;

- BJIAJICHUE CHUCTEMOH 3HaHWI O METO/ax HAay4YHOT'O IO3HAHHUS SB-
JICHUI NPUPOJIbl, UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHUSMHU
IIPUMEHSTH 3TU 3HAHUS IPU SKCIIEPUMEHTAIBHOM HUCCIIEI0BaHUH BEILIECTB
U 17 OOBSICHEHHUS] XMMUYECKUX SIBIICHUH, NMEIOLUX MECTO B MPHUPOJE
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PacueThl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLU C UCIOIb30BaHUEM
¢u3nyecKux BeIUYUH (Macchl, 00beMa ra30B, KOJMYECTBA BEIIECTBA), Xa-
PaKTEPU3YIOINX BEUIECTBA C KOJUYECTBEHHOM CTOPOHBI: pacyeTsl 0 Ha-
XOXKICHUIO XUMHUYECKON (OpMyJsibl BEIIECTBA; pacdeThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUHU, €CIU OJHO U3 MCXOJIHBIX Be-
IIECTB TAaHO B BUJIE PACTBOpPA C ONPEIIETCHHON MacCOBOM JI0JIEl pacTBO-
PEHHOTO BEIEeCTBa WU JaHO B U30BITKE (MMEET MPUMECH); pacueThl Mac-
COBOHM WJIM O0BEMHON JOJH BBIXOJA MPOJYKTa PEaKLUU; PACUEThI TEIIO0-
BOTO 3¢ deKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIEACTBUS OBITO-
BOW U MPOU3BOJCTBEHHOW JIEATEIIbHOCTH YEJIOBEKA, CBSI3aHHOM C mepepa-
OOTKOI BEIIECTB; UCMOIb30BATh MOJYYCHHbIE 3HAHUS Ui NPUHATUS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHEH;

- c()OPMUPOBAHHOCTh YMEHHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IIOJIyYeHUE U U3yYEHHE CBOWCTB
HEOPraHWYECKUX U OPraHUYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAlINX OpraHuye-
CKUX BEIIECTB, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1a4 10 PACIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIOACHHEM IPaBHI
6e30macHOro 00palIeHNs C BEIIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (opMyIupOBaTh LEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dopme pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLEHUBATh MX JIOC-
TOBEPHOCTH;

- c(OPMHPOBAHHOCTh YMEHHUI OCYILECTBIISATH LI€JICHANPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAuU B Pa3IMUHbIX UCTOYHUKAX (HaydHas U
yueOHO-HaydHasi JUTEeparypa, CpelCTBAa MAacCOBOM HHQOpPMALUHU, CETh
WuTepHer u apyrue),KpUTHYECKHA aHAIM3UPOBATh XMUMHUUYECKYI0 HUHGOP-
Maluio, mepepadbaTeiBaTh €€ U HCIHOJIb30BATh B COOTBETCTBUU C IOCTAB-
JIEHHOM y4eOHOM 3a1a4ei;

- cOpMHUPOBAHHOCTh YMEHUU OCO3HABAaTh OMACHOCTH BO3JEHCT-
BUS Ha )KMBBIE OPraHU3MBbI ONPEACICHHBIX BELIECTB, TOHUMAsl CMBICI T0-
Ka3arens MpeNeNbHOM JOIMyCTUMOW KOHIEHTPAIUU, U TOSCHATh Ha MpH-
Mepax CIocoObl YMEHBIICHHUS] M MPEJOTBPAICHHUS] UX BPEIHOTO BO3/ACH-
CTBHSI HA OPTaHU3M YeJIOBEKa.

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

HpOMe)l(yTO‘IHOﬁ aTrecranmmu oﬁyqaloumxcn Io ITHCHOMIIJIMHE

Iloka3aTeu u KPHUTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
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, OINPENEIAIOMNE 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 XUMuUs

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

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIITOJIHCHUA BaﬂaHI/Iﬁ HpOMe)ICYTOqHOﬁ arTeCTaluu OCymCCTBIACT-
Csl Ha OCHOBE CJIEJYIOLIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHMH, TPaK-
TUYECKOT'0 OIbITa, OOLIMX U MPO(ECCHOHAIBHBIX KOMIIETCHLUH, IPOJIEMOHCTPUPOBAHHBIX 00y4aro-
MIUMUCA B XOA€ BBIIOJITHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLICHKAa BBINOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIIECHUU
TEX KOMHGTGHHHﬁ, KOTOPbIC HGO6XO[[I/IMI)I JIIA 3(1)(1)CKTI/IBHOI“O BBIINIOJIHEHUA 3aJaHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOl CTENeHbI0 YCTOHYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMUH,
YMEHUH, MPAKTHYECKOTO OTBITA, OOIIKX U MPOPECCHOHATBHBIX KOMIIETCHIINN 00yJarOIIuXCS;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISITh UH-
TErPAaTUBHO OIEHUBATH O0IIHE U POPECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIInXCs;

00BEKTUBHOCTH OLICHKH — OLICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/aHUIl J0JKHA OBITh HE3aBU-
CUMOH OT 0COOEHHOCTEN NMPO(EeCCHOHATLHOW OPUEHTALIMM WIN NPEAINOYTEeHUM IpenoaaBareneil, ocy-
HIECTBIISIFOIUX KOHTPOJIb UJIU aTTECTALUIO.

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

- METOJ pacueTa NepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIOJHEHUS 33/1aHUI OLIEHUBAIOTCA B COOTBETCTBHM C pa3padOTaHHBIMH KPUTE-
pUsAMU OLICHKH.

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAHUS pe3yIbTaTOB 00y4EHUsI.

IlepeBoj nsiTh GanbHOM KBl y4eTa Pe3yJbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO IKaJTY:

Ouenka KonuyectBo 0215108, HAOpPaHHBIX 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 «HeyIOBIETBOPHUTEIb- <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.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJHH.

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

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHp AuccolManum papHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOIUTOB;

YV a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otnaroliiee 3J1eKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

l'unpoxcua HaTpus — 3T0:
[I{eoup HaTpus;

Oxcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHUCIIBIN HATPUH.

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

XJIOpUCTBIN HATPUIL:
Xopu1 HaTpUs;
Oxkcup Hatpus;
I'mpapoxcun Hatpus;
XJIOpUa KaJusl.

I'aménas u3BecTh — 3TO:
I'mppoxenn kanpys;
KapOoHar xanbims;
Oxcu KanbIus,

Oxkcua HaTpusi.

TI'anoren — »T0:
®dTop
Kucnopon
Harpuit
Keneso
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JlakMyC — KpacHBIN:

B menounoi cpene;

B nHeliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemectBa, KOTOpbIE IPOBOJAT 3JIEKTPUUECKUM TOK:
DIEKTPOJIUTHL;

HensnextponuTsl;

JuctumpoBaHHas BOJA.

DIEKTPOTUTHIECKYIO JUCCOLMALINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep mwenoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookceu Hatpus (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 ritoko3sl;

PactBOp caxapo3sl.

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

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

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

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'odpdom.

el AN

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIIOTa;

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 COOTBETCTBHE MEXAY (OPMYIIOH BelecTBa U KJIaCcCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKIO0N MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUYECHHYIO

U (poi.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpennue

b) KF 2) OKCHJIBI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyrolre

4) COIM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBHE MEX Ty (POPMYIIOH BEIIECTBA M KIACCOM/TPYIIION,
K KOTOpOMY(-0ii) 3TO BEIIECTBO MPUHAJUICKUT: K KaXKIOH TO3UIIHH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

UG poil.

A) Cr(OH);NO3 1) cmenranHas coib
B) Cr(H2POy)3 2) KHcast CoMb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILIECTBA U KJIaCCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXkKI0H MO3UILINH,
0003HaueHHOH OYKBOM, MO10EPUTE COOTBETCTBYIOILYIO MO3UIUI0, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THIpOKCU

') MnO 4) KMCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJI

24. YcTaHOBUTE COOTBETCTBHE MEX Y (GOpMYIIOi BellecTBa U KJIaccoM/TPyIIIon,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpUTE COOTBETCTBYIOIILYIO MO3UINIO, 0003HAUYEHHYIO

1 dpoi.

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

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

4) nBOWHAs COJIb
B 3aganusax 25-28 orBeTr HEOOX0AUMO 3aNIMCATH B VCTAHOBJCHHOM /i oTBeTa nmoJe. OrBeTrom
MO:2KeT ObITH IIM(pa, 0TIAeJLHOE CJI0BO, CJIOBOCOUYETAHHE. (3aKpbITasa hopMa)
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25. Ilpopomxure NpeUIoKEHHUE: BaJEHTHBIA Yroa Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

26. IlpomoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAOT)

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

28. IIponomxuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SBISAIOTCS. ..
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcraHoBUTE NOCIEN0BATEIBHOCTh YACTH TOMOJIOTHYECKOIO Psi/ia AIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpaAKTHYECKHE 3aTaHUS

3agauu:

1. B 40 r auctuninupoBaHHON BOJIBI PAacTBOPMIIM 2 T XJlopujaa HaTtpus. Paccuunraiite mac-
COBYIO JIOJIIO COJIM B IIOJIyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H , SO 4. Paccunraiite MmaccoByro
JOJTF0 PAaCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/mur.

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

4, B 1 kxr 60 %-ro pactBopa conu no6asunm S0 r 3Toi conu. KakoBa MaccoBasi 10J1s COTU
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 0 JECATHIX.

S. OmnpenenuTs KoaMuecTBa cepedpa, MOoJy4yeHHOTo OoT B3aumozencTBus 10 r xjgopuia Ha-
TpHS U HUTpaTa cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

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

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHOM COJNM ¢ MaccoBOW nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTy4YEHHOM PacTBOPE.

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

xjopuaa kanus 15 % st momyueHus pactBopa ¢ MaccoBou jgoineid 17 % ?

1.3.2. Kpurepuu oneHKH

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

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- [IpY OTBETE Ha BOIIPOC 3aKPHITO (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH MPaBUIIbHBIN OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIECHHWE IPABUIBHON IOCIIEJOBATEIBHOCTU YCTaHOBJIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- IIpY OTBETE Ha BONPOC HA YCTAHOBJIEHHWE COOTBETCTBUS, €CIM COIOCTABJIECHUE MPOU3BEACHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo 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 ouieHKH pe3y/1bTATOB BHINOJHEHHS MPAKTHYECKOI0 Bannel B cooTBeTCTBUHI
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3agaHust MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1aYH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIICHO C HE3HAUYUTEITHbHBIMH HETOYHOCTSIMHU,) 0,1
MIPEJICTABJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Acnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumanbHbIi 6211
—0,3 6am1a
- BepHO O0O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/a4M U B (popmyiax, ucH 0,3
MOJIb3YEMBIX B PELICHUH 3a1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCIONb3yEeMbIX B PEIICHUU 3a7au
- nomyieHa | HETOYHOCTh MpU 0O03HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTOUYHOCTH B (pOpMyIax, UCIOIb3YEMbIX B PEIICHUH 3a/1a4H
- JIOMYIIEHO 2 1 0ojiee HETOYHOCTH MPU 0003HAYCHUH CHUMBOJIOB B YCH 0
JIOBUU 3a7auM, 2 U Oojee HETOYHOCTEH B (OPMYJax, UCMOIb3YEMBIX B
pelIeHNH 3a1a91
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanbHbIN 6211
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS 10 AITOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIMEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpPaBUIIBHO MOJ00pPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYeCKUX BeJUYMH B MexKayHa- MaxkcumasbHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYUH B MexayHapoaHyto cucremy enunul (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOIHYIO CUCTEMY €IMHUI]
(CH)
- JIONyIIEHBI 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBl PacyeThl IEPEBO/IAa BCEX eAUHUI] W3MEPEHUs 0
buznyeckux 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 COOTBCTCTBHUHU (|

0,4
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CHMBOHHKOﬁ, HeO6XOI[I/IMI>Ie AJid YCTAaHOBJICHUS COOTHOIICHUSA CYHICCT-
BYIOILICTO MCKIY (I)I/I3I/I‘-IGCKI/IMI/I BCJINMYHUHaAMH

- IIpaBUJIbBHO COCTaBJICHbBI YPAaBHCHH, CBA3BIBAIOIIHUEC XHUMUUYCCKHE BEC-
JIMYHMHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIMKOW, HEOOXOAMMOM JIJIsi YCTAHOBJICHUSI COOTHOIIEHUS CYIIECTH
BYIOILIETO MEXKY XUMUYECKUMU BEITMYMHAMU

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (dopMyIBl 3amKMCaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHUMBOJIUKOH, HEOOXOIUMOM /AJisi YCTAaHOBJICHHUS CO-
OTHOILICHHUS CYIIECTBYIOIIETO MEXAY XUMUUYECKUMH BETMYUMHAMU

- JIomylieHa OJHa OIIMOKa MpU COCTABICHUHM YPaBHEHUM, CBS3bIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIIbl 3aMKCcaHbl HETIOCIE0BATEIbHO, HEBEPHO 3amucana 1 ¢op-
MyJia B COOTBETCTBHH C CUMBOJIUKOW, HEOOXOIMMOM AJIsl YCTAaHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEXKY XUMUYECKIMH BETMYMHAMHU

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

0,1

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

MaremaTu4ecKkue pacyersl 10 XMMUYECKUM (popMyJ1aM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE ¢ KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 02171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMyJaM B COOTBETCTBHH C €AMHHUIIAMU HM3MEPEHHH XHUMHUYe-
ckux BennuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX pPacyeToB cojepkarT  IH(poBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 00O3HAaYCHUE €IUHHIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

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

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO pacyeTa COJAEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MNPOU3BEACH MATEMATHYECKHM pacuer 1o | XUMHYEeCKOH
dbopMyIne, HO B COOTBETCTBHM C €IUHHUIIAMH M3MEPEHUN XUMHYECKHX
BennuuH (CH);

- B OJHOM pe3yJbTaTe€ MaTEMaTUYECKOIO pacueTa COACPKUTCA TOJIBKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEACH MaTeMAaTHUECKUW pacdyeT Mo | XUMHUYECKOU
dbopmyrne 0Oe3 yKazaHUs EAWHUI] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pE3yJIbTaTbl MAaTEMATUYCCKUX pacCdCTOB COACPIKAT TOJBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATCMATUUCCKHUEC PACUCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJbLHBIA 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 MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJaHus MOCJIEeIOBATEIBHO, CBSA3HO, JOTMYHO, 0,2
BBIBOJI pT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
eTCsl OTBET (OTBETHI) Ha COIMYTCTBYIOIINE BOMPOC (BOIIPOCHI)

- HE3HAYUTENIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKAa OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBO/IBI apT'yMEHTUPOBAHbI U 0OOCHOBAHBI; CTYIEHT
WCIIBITHIBACT HE3HAUYUTENbHbBIC 3aTPYAHEHUS, OTBEUAsi Ha COMYTCTBYIO
M€ BOIIPOCHI

- 3HAYUTEIBHO HAPYLIEHA MOCJIEI0BATEIBHOCTD, JIOTUKA OOBSICHEHUS] 0
pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTH, KakuM 00pazoM
MIPUIIEN K PEUICHUIO 3a/I1aHus), BBIBOJbI HE MOT'YT CUUTATHCS apryMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/ICHT UCIBITHIBACT 3HAUUTEIHHBIC
3aTpyAHEHUS, OTBEYas HA COMYTCTBYIOIINE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TeXHHYECKOe oO0eclevyeHHe IJIsi NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
cTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B yueOHOM KaOWHETe XUMUU.

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

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

2. Apremenko A.W. Opranmyeckass xumusi: yuyeOnuk /AWM. ApremeHko.- 5-¢ u3f., ucmp.-
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/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUS

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
qom.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O0Omas xumus : yuebHoe nocobue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoOseBEI ropbI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJI NIKOJBHUKOB « XHMHS).

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

MeTtoauyeckue yKa3aHus 1JIsl 00y4al0IUXCs 0 OCBOSHUIO TUCIIHIIJIHHbI

11. Meronuyeckue yka3aHus A7l O0y4YaroIMXCs MO BBHIMTOTHEHUIO TPAKTHUECKUX padoT.

12. Meronuyeckue yka3aHUs I 00y4JaroNIiXCs 110 BBITOJIHCHUIO Ta00paTOPHBIX padboT
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