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Pabouas mporpamma yue6Hoi aucuurauabsl OJ1.07 Xumus pa3paboTaHa B COOTBET-
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1.  TACHOPT PABOYE IMTPOTPAMMBI YYEBHOM
JUCHUTILJIMHBI OJ1.07 Xumus

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUILIMHBI SIBJSCTCS YaCThlO IMPOTrPaMMBI MO/I-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnemuansHOcTH 42.02.01 Pexnama

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4eOHast TUCIMIUIMHA BXOAUT B 001ieo0pa3oBatenbHbiid kit [TTICC3.

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHS YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCMHbLE:

- OCO3HaHHE O0YYaIOIUMUCS POCCUICKOM Ipa’kJaHCKON HAEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMM JIMYHOCTH HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickonn Penepanny, HCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, MPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHbL;

- YyBCTBO TOPJIOCTH M YBAKEHHSI K UCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOU
XMMHUYECKON HAyKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJIOJDKEHUIO 00pa30oBaHUs M TOBBIILIEHUS KBaTU(UKAIUKU B
n30paHHOW TpoecCHOHaTbHON JESTENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHUYECKUX KOMIIETEHIUHN B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMICEHHS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO
pa3BUTHS B BBIOpaHHON TPO(ECCHOHANBHOMN €SI TEIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE O0YYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe 1eUcTBUS (peryIaTUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIE);

- CIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIbHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYaJbHOM 00pa3zoBaTENIbHOM
TPaeKTOPHH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIIECOBATEHCKOM, TPOCKTHOM U COIUATTBLHOM
NEeATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
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 BO3HHUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

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

- chopMHpPOBAaHHOCTH MPENICTABICHHIA: O MaTepUaIbHOM EAMHCTBE MHpPA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYUBOTO PA3BUTHUS YEIOBE-
YeCTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTUYEeCKO 1 MUILEeBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpee;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHWE aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKasi CBSI3b («O» M «TT — CBSI3b», KPATHBIE CBSI3U), MOJISIpPHAs KOHIICHTPAIIMS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEAKIM (TOMO- U TeTepOreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTHAPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPHUH U 3aKOHbI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMs, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(dakTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJyYeHUH U OE30MAaCHOM HC-
M0JIb30BaHNHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX U OPraHMYECKHUX BEILECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBA3b XMMHUYECKUX 3HAHUN C TOHATUSMU U TPEACTABICHUSMHU IPYTHX
peIMETOB AJisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepHallb-
HOTO €TMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JIJIs1 OOBICHEHUS
¥ TIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(OpMHUPOBAHHOCTh YMEHHI HMCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€AUHEHU MEXKIYHApOJHOIO COK03a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BAaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpTraHUYECKUX COCIMHEHUN; UCTIOIb30BATh XUMHUECKYIO CUMBOJIMKY JUIsl COCTABIICHUS
GbopMys HEOPraHUYECKHX BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABIIATh YPaBHEHUS
XUMUAYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUM IS KiIacCU(PUKAIMK HU3YyYAeMbIX XUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJICTUIBI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN X OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'0 BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKkKE OT OCOOCHHOCTEW peajn3alliid pa3InyHbIX Me-
XaHU3MOB ITPOTEKAHUS PEAKLUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX JJIEMEHTOB 1-4 Te-
puonoB Ilepuognueckoit cucrtemsl .M. MeHneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEUHEHUH IO MEPHUOIaM U TPYIIaM;

- BJIQJICHUE CUCTEMOM 3HAHUM O METOJAX HAYYHOI'O NMO3HAHUS SBICHUU 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 JIESITEIbHOCTH YEJIOBEKAa U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOUH CTOPOHBI: PacUeThl IO HAXOXACHUIO XUMUYECKON (DOpMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO U3 HC-
XOJHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPEAECIECHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); PacueThl MaCCOBOW WIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIMU; PACUEThl TEIUIOBOTO 3 (eKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UILKUNA IKOJOTUYECKON 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (TIOJIyYEHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOJIEPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIECTB) C COOJIIOICHUEM TPaBUII
0e3omacHOro OOpalleHusl C BellecTBaMu U J1abOpaToOpHBIM 000pyI0oBaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISATh IIEJICHANPABIICHHBIN MOUCK XHUMHU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4YHas U ydyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpraHu3Mbl OINPEICIICHHBIX BEUIECTB, MOHUMAsI CMBICIT TIOKA3aTelIsl MPECIbHON A0MY-
CTUMOM KOHIEHTpAILUM, U MOACHATh HA MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M UYEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
Oo6s3arenpHas yueOHas Harpy3Kka ooydvaromierocs 67 4acos:
ayJIMTOpHas yueOHas Harpy3ka oOyuatomierocsi 67 4acos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUITJIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yuedHoii padoTbl O0bem yacoB

Ob6s3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 67
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 67

B TOM YHCIIE:

JIEKLMH, YPOKH 37
NPAKTUYECKHUE 3aHATHS 20
71ab0paTOpPHBIC 3aHATHS 10
IIpomeskyTounas arrecrtauus: 1updepeHIMPOBAHHDBIN 3a4eT




2.2 TemaTuyecKuii miiaH u coaepxkanue yueonoi gucuumiuabl Q.07 «Xumus»

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuaJa, jaboparopHblie u npakrtuieckue | O0bem YpoBenn Koabt
pa3aesioB U TeEM 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4aronierocsi, Kypcopasi pado- 4yacoB 0CBOEHMS KoMIeTeHui, gopmMmupo-
Ta (PoeKT) (Eciiu IPETyCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B BAHHUIO KOTOPBIX CIIOCO0-
COOTBETCTBUM C YUeOHBIM ILIAHOM CTBYeT 3JIEeMEHT MPorpam-
MBI
1 2 3 4 )
1 cemecTp 34
Pa3nes 1. OcHOBBI CTPOEHUSI BelllecTBa 6 JIM4HOCTHBIE, MeTamnpeaMeT-
Hbl€ U IpPEJIMETHbIE KOMIIE-
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 TEHIIMM B COOTBETCTBUM C
Crpoenne aTomoB . ®I'OC cpemanero obmiero 06-
XHMHYECKHX 3JIe- COBpeMeHHaj{ Mojzienb cTpoeHus: aroma. CHUMBOJIMYECKUN SI3BIK XMUMMH. DASOBAHHSA,  YIBEPACICHEOLO
MEHTOB H IPHPOJA XUMUYECKUH 3JeMeHT. DIeKTpoHHas KoHpurypauus atoma. Kmaccudu- HpHKasoM MHHHCTEPCTBA 06-
XHMHYECKOil cBsizn | KAl XMMMYECKHMX DJIEMEHTOB (S-, P-, O-37€MEeHTEI). BaJ}eHTHBIe JJIEK- 2 1 pasoBaHEL B Haykn PO or
TpOHBI. BasleHTHOCTh. DNEeKTpOHHAS MPUPOJA XUMUYECKOU CBSI3U. DIEK- 17.05.2012 No 413
TPOOTPHUIATENHHOCTh. BUABI XUMUYECKON CBsI3M (KOBAJICHTHAsl, HOHHAS, T -
MeTaJuIn4YecKas, BOJOPOIHAsI) U CIIOCOOBI ee 00pa30BaHUs
IIpakTnyeckoe 3ansitue Ne 1 Penenue 3agaHuii Ha UCIOJIb30BAaHUE XU-
MHYECKOM CUMBOJIUKY M Ha3BAHUN COECIMHEHUN IO HOMEHKJIATYpe MEKIY-
HapOJHOTO COK03a TEOPETUYECKON M NMPUKIAAHON XUMHHM M TPUBHAJIBHBIX
Ha3BaHMM JJI1 COCTaBJICHUSI XUMUYECKUX (POPMYJI IBYXaTOMHBIX COEMHE-
HUll (OKCUIOB, Cynb(UAOB, THAPUIOB U T.I.) U JAPYIMX HEOPraHUYECKHUX 2 5
COEIMHEHUI OTAENbHBIX KJIacCOB.
[IpakTnueckue 3anaHus Ha YCTAaHOBJIEHUE CBSI3U MEXIY CTPOCHHUEM aTo-
MOB XMMHUYECKUX AJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOWCTB XH-
MUYECKUX IJIEMEHTOB M HUX COEAVWHEHHUH B COOTBETCTBUM C IOJIOKEHUEM
[Tepronueckoit CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Hepuognuyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux siemeHToB J[.M. MeHnneneesa.
®usnueckuit cmbica [lepuonunueckoro 3akona .M. Mengeneea. 3ako-
HOMEPHOCTU HU3MEHEHHUs CBOMCTB XHMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX
MMM TPOCTHIX U CJIIOKHBIX BEHIECTB B COOTBETCTBUU C IOJOKEHUEM XU-
MHYECKOTO iemeHTa B llepuoanyeckoi cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuoamueckoro 3akona .M. Menneneesa. [Iporuo-
3bl JI.MI. MenneneeBa. OTKpbITHE HOBBIX XMMHMUYECKUX 3JIEMEHTOB. Perie-
HUE TPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha XapakTe-
pU3AIUI0 XUMHUYECKHX 3JEMEHTOB «MeTalmnieckne/HeMeTalInIecKue
CBOICTBA, 3JIEKTPOOTPHUILIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBET-
CTBUM C WX DJICKTPOHHBIM CTPOCHUEM M TOJIOKECHUEM B MEPHOIUYECKON
cucreMe xuMuueckux sjemenToB .M. Menneneepay

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHUYECKHX peak-
119707

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius u THIIBI XUMHYECKUX PEaKIUil ¢ y9acTHeM HEOpraHude-
ckux BemecTB. CocTaBlieHHE YPaBHEHUN peakluii COeAMHEHUS, Pas3IokKe-
HUS, 3aMeIleHHsi, OOMEHa, B T.4. PEAKIUd TOpPEHHUS, OKUCIICHUS-
BOCCTAaHOBJIECHHS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTGHGHB OKHUCJICHU. OKI/ICJ'II/I-
Telb U BOCCTaHOBUTENb. COCTaBlieHWE M YpaBHHBAHHE OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM 3JIEKTPOHHOTO Oanmanca. Okuciu-
TEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH B TPUPOJIE, MPOU3BOJACTBEHHBIX
poreccax v )KU3HEACITeTbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3anaTHe Ne2 KonnuecTBeHHbIE OTHOLIEHUS B XUMHHU.
OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThl IO YPaBHEHUAM
XAMHYECKUX peakuuid. MoJjib Kak eJuHUIla KOJUYEeCTBa BeniectBa. Mo-
JSIpHas Macca. 3aKOHbI COXPaHEHMsI MacChl U PHEPIUU. 3aKOH ABOTraJpo.
Monsipabiii 00beM razoB. OTHOCHUTEIbHAS MJIOTHOCTH ra3oB. PacueTsl mo
YPaBHEHMSIM XUMHYECKUX DPEAKLUUH C HCIOJIb30BAaHMEM Macchl, oObema
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIlleCTBA

IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COJAEP:KAHUE (COAepKaHUE PUKJIATHOTO MOIYJISA)

10




Tema 2.2. DuexkTpo-
JUTHYeCKAasl JUCCO-
HMauus U HOHHBIH
o0MeH

Conep:xaHue yueOHOIro MaTepuasa

10

Teopust MEKTPONUTUYECKON aucconranuu. MoHBI. DJIEKTpOIUTHI, He-
anekTposuThl. Peakiiuu nonnoro oomena. CocraBieHue peakuuii HOHHO-
ro oOMeHa IMyTEM COCTABJICHHS WX TOJHBIX M COKPAIIEHHBIX HMOHHBIX
ypaBHeHUU. KuCIOTHO-OCHOBHBIE peaKIMu. 3aJaHusi Ha COCTaBIICHUE
HMOHHBIX pPEaKIIHil.

KonTpoabHas padora Ne 1 CrtpoeHue BEIIECTBA U XMMHUYECKHE peakK-
1002078

JlabopaTopHoe 3ansiTue Ne 1

JlaboparopHast pabota « THITBI XUMHYECKUX PEAKITUI.

HccnenoBanue TUMOB (IO COCTaBY U KOJMYECTBY MCXOAHBIX U 00pa3yro-
IIUXCS BEIIECTB) M MPU3HAKOB XMMHUUYECKHX peakiuid. [IpoBenenue peak-
UM MOHHOTO OOMEHa, OMpe/esIeHue CpeAbl BOJHBIX PACTBOPOB. 3a/laHuUs
Ha COCTAaBJICHUE MOHHBIX PEaKIUi

JIM9HOCTHBIC, METamnpeaMeT-
HbIC W TPEIAMETHBIC KOMIIE-
TEHIMH B COOTBETICTBHH C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuKa3oM MUHHCTEpPCTBA 00-

pasoBanus U Hayku P® or
17.05.2012 Ne 413

Pa3nen 3.Ctpoenue u

cBOlicTBa HEOPraHu4ve€CKMUX BE€UICCTB

12

Tema 3.1. Knaccugu-
Kalusi, HOMEHKJIaTypa
U CTPOCHHUE Heopra-
HUYECKUX BEIIECTB

Conep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranuueckoil xumuu. Knaccudukaius HEOPraHHUECKUX
BemecTB. [IpocThie U cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BelIecTB (OKCHJIbI, TUIPOKCH/IBI, KUCIOTHI, cou). B3aumocBsa3bp Heopra-
HUYECKUX BEIIECTB. ATperaTHble COCTOSIHUSI BemiecTBa. Kpucrammmde-
ckue U amopdHbIe BellecTBa. THIBI KPUCTAIUTMUECKUX PEHIETOK (aToM-
Hasl, MOJIEKYJISIpHAs, MOHHAS, METaJUTMYecKas). 3aBUCUMOCTh (PU3UUECKUX
CBOMCTB BeIllECTBAa OT THUMNA KPUCTAJUIMUYECKOW peHIeTKHU. 3aBUCUMOCTH
XUMHYECKON aKTHBHOCTH BELIECTB OT BHAA XUMHYECKOHW CBSI3H M THIIA
KPUCTATMYECKON pemeTKu. [[puarnHbpl MHOTOOOpa3Hsl BEIIEeCTB
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS U3
UX XUMHUYECKOW (POPMYIBI MM COCTAaBICHHE XUMHUYECKOW (POPMYIIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa o mexayHapoanoi (MIOITAK) unu tpuBu-
QIbHOM HOMEHKIIaType. PemieHne mpakTHYecKuXx 3aJaHuil Mo Kiaccupu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOpPraHHYECKHUX Be-
IIECTB Pa3IUYHbIX KJIAcCOB (YrapHbIi ras, yriaekuciblii ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, UThEBAs COJIA U APYI'HX): Ha3bIBaTh
U COCTaBIIATH (POPMYIIBI XUMHUUECKUX BELIECTB, ONPENCIIATh MPUHAIICHK-
HOCTB K KJIacCy.

Hcrounnkn xumuueckor nHpopMaryu (CpeacTB MacCoBOH MHGOpPMAIIHH,
cetb UnTepHer u apyrue). Ilouck nupopmanuu no Ha3BaHUSAM, UJEHTH-
duKaTopam, CTpYKTYpHBIM (opMyIam

JIM9HOCTHBIE, METamnpeaMeT-
HbIC W IPEAMETHBIC KOMIIE-
TEHIMH B COOTBETCTBUH C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuKa3oM MHHHCTEpPCTBA 00-

pasoBanus U Hayku P® or
17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHYECKHE CBOI-
CTBa HEOPTraHUYECKHUX
BCIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertannel. O0mue Gpusnueckue U XuMHUYecKue cBoiicrBa meranios. Cro-
coObl MOTy4YeHUsl. 3HAaUEHUE METAJIJIOB U HEMETAJVIOB B IIPUPOJIE U KHU3-
HEJICSITEIbHOCTH YellOBeKa M OpraHu3MoB. Kopposusi MeTayuioB: BHIIBI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemerannpl. O0mue ¢uznyeckne U XUMHUYECKHE CBOWMCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetawioB [V— VII rpynn. Knaccudukamnus u Ho-
MEHKJIaTypa COeIMHEHUN HemMeTaluioB. KpyroBopoThl OMOTEHHBIX JIEMEH-
TOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OK-
CUJOB, TUAPOKCHUJIOB, KUCJIOT, COJIEH U ZIp.). 3aKOHOMEPHOCTH B M3MEHE-
HHUM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHUM, BBICIIIMX OKCH-
JIOB U TUPOKCHJIOB

JIM4HOCTHBIE, METaNpeaMET-
Hbl€ U IIpPEJIMETHbIE KOMIIE-
TEHIMX B COOTBETCTBUU C
®I'OC cpemanero obmiero 06-
pa3oBaHMs, YTBEPKICHHOIO
npukazoM MuHucrepcTa 00-
pazoBaHus U Hayku PD ot
17.05.2012 Ne 413
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IIpakTnyeckue 3anaTuss Ne 4 CocraBieHHE ypaBHEHUH XMMHMUYECKHUX
peakuMi C y4acTUeM IPOCTHIX M CIIOKHBIX HEOPraHUYECKUX BEIIECTB:
METAJIJIOB U HEMETAJJIOB; OKCUI0B METAJUIOB, HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAHUHN M aM(OTEPHBIX THIPOK-

CHJIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. g
Pemennie npakTUHKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMA-
CTBa, COCTaB, MOJIy4YeHUE U 0€30IacCHOE MCIOJIb30BAaHUE BAXKHEUIIIUX He-
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JEATEIbHOCTH YETIOBEKa
Tema 3.3. nentu- Coaep:xaHue yueOHOIro MaTepHaJia 4
¢dukanus HeopraHu-
YeCKUX BEIECTB JlabGoparopHoe 3ansiTue Ne 2
JlaboparopHass pabora «MmeHTUUKAHMS HEOPTAHHUUYECKUX BEIIECTBY.
Pemmenne sxcnepruMeHTaIbHBIX 3a/1a4 MO XMMHUYECKUM CBOMCTBAM METall-
JIOB ¥ HEMETAJLJIOB, TI0 PACMO3HABAHUIO U TOJYYCHHIO COCIIMHEHHM Me- 5
TaJJIOB ¥ HeMeTauloB. MaeHTudukanms HeopraHn4eckux BEILIECTB C HC-
MOJIb30BAaHNEM UX (PU3UKO-XUMHUYCCKUX CBOWCTB, XapaKTEPHBIX Kade-
CTBEHHBIX peakuuid. KauecTBeHHBbIE peakiMu Ha cynbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI.
KonTpoubsnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB 2
JADK-cpennuii 6a/1J1 1o TEKYIIMM OIleHKAM yCIIEBAEMOCTH
2 cemecTp 33
p 4.C . 33 JlugHOCTHBIE, MeTanpeameT-
azznena 4.CTpoeHue U CBOMCTBA OPraHUYeCKMX BellecTB Hble M [pEIMETHBIE KOMITE-
TEHIIMM B COOTBETCTBUHU C
Tema 4.1. Knaccudu- | Conepskanue yueOHOro Mmarepuasa 4
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKON XMMHUHM Kak Hayku. [Ipeamer opra-
HUYECKOW XMMHMH. MecTO U 3HaueHue OpraHn4ecKOM XMMHMM B CHUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHME KAK IOPSNOK COCOUHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XMMHUYECKOTO
CTpOEHHUs oOpraHndeckux coenuHeHud A.M. bytiepoBa. YriepoaHsblil
CKEeJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XH-
MHYECKOr0 cTpoeHHs MoseKyil. M3omepus u usomepsl. [lonstue o pyHk-
nuoHanbHOM Tpymnmne. Pagukan. [IpuHOMnbl KinaccupUKaMU OpraHuye-
CKHX COeIMHEHUN. MexnyHapoaHas HOMEHKJIaTypa U IMPUHLIUIIBI HOMEH-
KJIaTypbl OpraHu4eckux coenunHeHui. [londarue o6 a3orcomepkalux co-
€IMHEHUX, OMOJOrMYecKH aKTUBHBIX BellecTBaX (YIJIeBOAAX, KHpaXx,
Oenkax U Jp.), BBICOKOMOJIEKYJISPHBIX COEAUHEHUSIX (MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTHENbHBIX KJIAcCOB (HACHIIICHHbIC, HEHACHIIIEHHbIE U apoMaThye-
CKHE YTJIEBOJIOPO/IbI, CHUPTHI, (PEHOIIBI, alIb/IETH/Ibl, KETOHBI, KAPOOHOBBIE
KUchoThl U ap.) CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GbopMys OpraHWYECKUX BEIIECTB OTHAEIbHBIX KJIACCOB, HCIONB3YS HX
HA3BaHUS MO0 CHCTEMAaTU4YEeCKOW M TPUBHAIBHOW HOMEHKIAType (ITUIIEH,
aleTWJIeH, TIULIEepuH, QeHon, (GopMmanblerus, YKCyCHas KHCIOTa, TJIH-
1uH). Pacders mpocTeiimeit popmyssl OpraHudecKoi MOJIEKYIIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

®I'OC cpennero obiero 06-
pa3oBaHus, YTBEP>KICHHOIO
npukazoM MuHucTepcTBa 00-
pa3oBanusi u Hayku P®D ot
17.05.2012 Ne 413

Tema 4.2. ColicTBa

Conep:xxanue yueOHOro MaTepuaJia
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OpPTraHUYECKUX CO-
eIUHEHNI

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTHEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMN 1 HOMEHKJIATypbl BHYTPH Kjlacca,
TOMOJIOTHYECKUH psii U oOmast popmyna; u3oMepus; puU3nvecKue CBO-
CTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI IMOTYUYEHUS):

— IpeneNbHbIE YIIeBOAOPO/IbI (aJKaHbl U IIUKIIOANKaHbl). ['opeHue merta-
Ha KakK OJINH M3 OCHOBHBIX MCTOYHHUKOB TEIlJIa B IPOMBIIIUICHHOCTH W OBI-
Ty. CBOMCTBa MPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKJIECHUE B IMPUPOJE U
MIPUMEHEHHUE AJIKAHOB;

— HeTpeJebHbIe (AJIKeHbI, aJTKUHBI U AJIKQAUEHbI) U apOMATUYECKUE YT-
neBosiopoabl. ['opeHue ameTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHM JJIsI CBAPKHU U PE3KU METAJLJIOB

— KHCIIOPOJCOICpKAINE COSAMHEHUS (CIUPTHI M (EHOJIBI, KapOOHOBBIC
KHUCJIOTHl U 3(UpPBI, anbIeTUAbl U KETOHBI, XKHUPHI, YriaeBosl). [IpakTude-
CKO€ TpPUMEHEHWE OHTWICHIJIMKOJSA, TiulepuHa, (eHona. IlpumeHeHue
dbopManbaeruia, amneTaabAcruaa, YKCYCHOM KHCIOTBL. Mblla Kak COJH
BBICITMX KapOOHOBBIX KHCIOT. MOIOIIIHE CBOWCTBA Mblja

— a30TCOJIEpIKale COeAUHEHHUs (AMUHBI 1 aMUHOKHUCIIOTHI, Oenku). Brico-
KOMOJICKYJISIPHbIE ~ COEIMHEHUs (CHUHTETUYECKHME U  OMOJIOTHYECKH-
aKTUBHbIE). MoOHOMep, MoiuMep, CTPYKTypHOoe 3BeHo. [lomumepusanus
ATUJIEHA KaK OCHOBHOE HAIPABJIEHUE €T0 MCIOJb30BaHUSI.

T'enetnyeckas cBsI3b MCXKY KilaCCaMU OPraHNYCCKUX COG)II/IHCHI/Iﬁ

IIpakTyeckoe 3ansaTue Ne 6 CBolicTBa OpraHMYECKUX COEAMHEHUN OT-
JENIbHBIX KJIACCOB (TpHUBHMAJIbHAS M MEXAYyHapoaHas HOMEHKJIAaTypa, XH-
MHYECKHE CBOMCTBA, CIIOCOOBI MOTyYSHHMSI): TpeebHbIe (aJIKaHbl U IIUK-
JI0AJIKaHbl), HENpeaenbHble (AJIKeHbI, aIKMHBI U aJIKaJMEHbl) U apoOMaTH-
YeCKHe YIIeBOJOPObl, COUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3 HU-
pBI, aJIbJIETU]IBI U KETOHBI, aMMUHBI 1 AMUHOKHCIIOTBI, BEICOKOMOJIEKYIISIP-
HBbIE COEIMHEHUs. 3aJlaHusl HA COCTaBJIEHHE YpaBHEHUIl XUMUYECKUX pe-
aKLMH ¢ y4acTHEeM OpPraHMYeCcKHX BEIIEeCTB Ha OCHOBAaHHMM MX COCTaBa U
CTPOECHUS

JIM9HOCTHBIC, METampeaMeT-
HbIE W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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IIpakTnueckoe 3ansaTHe Ne 7 CocTaBieHHE CXEM peakLUil (B TOM 4ucIe
[0 MPEUIOKEHHBIM 1IETIOYKaM MPEBPALICHUI), XapaKTepU3YIOIIUX XUMHU-
4eCKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTIENIBHBIX KJIACCOB, CIIOCO-
Obl UX MOJYYEHHUS U Ha3BaHUE OPraHUYECKUX COEJUHEHUH MO TPUBUAJIb-
HOM WIM MEKYHApPOJHOM CUCTEMAaTU4YECKOM HOMEHKIIATypeE.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha CBOIi-
CTBA OPTaHUYECKUX COEIMHEHUHN OTJENbHBIX KJIACCOB

JlabopaTopnoe 3ansitue Ne 3 JlaGoparopnas padota «IIpeBpamenus op-
raHUYEeCKUX BEUIECTB NpH HarpeBaHuun». [lonydyeHue 3TuiieHa U U3yyeHUe
ero cBoicTB. MojenupoBaHie MOJEKYNI M XMMHUYECKHUX MPEBpallleHUuil Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
Nnentudukaius op-
raHUYECKUX BEILECTB,
WX 3HAYCHUE U TPH-
MeHeHHe B OBITOBOH U
MIPOU3BOCTBEHHOM
JIeITEeIILHOCTH YeJIo-
BeKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coequnenus. [Ipumenenre u Guoaoruyeckas pojib yr-
1eBoI0B. OKHCIIEHUE YIJIEBOJAOB — MCTOYHUK DHEPIMM KUBBIX OpPIaHU3-
MoB. O0nacTu npuMeHEeHUs] aMUHOKUCIOT. [IpeBpalieHuss 6eIKoB MUK B
opranusMe. buonornyeckue ¢pynkuuu 6enkoB. buonornyeckue GpyHKIUU
*KUpoB. Ponb oprannyeckoil XMMUK B pelIeHUH MpoOIeM MUIeBor 0es3-
OIIACHOCTH

Ponb opranmyeckoil XMMHHM B pelIeHMH NMPOOJIEM 3HEpPreTuyeckoil 0es-
OIIACHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/JaHUU HOBBIX MaT€pUaJIOB, HOBBIX
MCTOYHUKOB SHEPrUH (aJbTEpPHATUBHbBIE HICTOYHUKH 3HEeprun). OnacHOCTh
BO3/JCICTBUS HA JKMBBIE OPraHU3Mbl OPraHMUYECKUX BELIECTB OTIEIbHBIX
KJIaccoB (YIJIEBOIOPO/bl, CIUPTHI, (PEHOJBI, XJIOPOPTaHUYECKUE INPOU3-
BOJIHBIE, ANBJETUBI U JIP.), CMBICI TOKa3aTels MpeienbHO AOMyCTUMOMR
KOHIEHTpaluu

JInyHOCTHBIE, MeTanpeaMeT-
Hbl€ U IpPEJIMETHbIE KOMIIE-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemanero obmiero 06-
pa3oBaHus, YTBEP)KICHHOTO
npukazoM MuHucrepcTa 00-
pazoBaHus U Hayku PD ot
17.05.2012 Ne 413
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JlaGopatopHoe 3ansaTHe Ne 4 JlaGopatopHast pabota: «/neHTHdHUKaMs
OpPraHUYECKUX COCIUHEHUH OTAEIbHBIX KiaccoB» MneHTuduxauus opra-
HUYECKUX COEIUHEHUI OTAEIbHBIX KJIACCOB (HAa IpPUMEpE ajbAETUOB,
KpaxMaia, YKCYCHOM KHCIIOTbI, OEJIKOB H T.II.) C MCIIOJIb30BaHUEM UX (Pu-
3UKO-XMMHMUYECKUX CBOWMCTB M XapaKTEPHBIX KA4E€CTBEHHBIX peakuui. Jle-
HaTypauus Oenka pu HarpeBaHuM. L{BeTHble peakuun 6enkoB. Bo3HuKHO-
BEHUE aHAJIMTUYECKOTO CUTHAja C TOYKU 3PEHUSI XUMUYECKUX MPOLIECCOB
IIPYU NPOTEKAaHUM KaueCTBEHHOM peakiiH, MO3BOJSAIOIIEH UACHTUPHUIIUPO-
BaTh IPEJIOKEHHBIE OPTAHUYECKUE BEIIECTBA

Konrtpouabnasi pabora Ne 3 CtpykTypa M CBOICTBa OpraHMYECKHUX Be-
IIECTB

Pa3znen 5. Kunernueckue u TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH IIPOTCKAHUA XUMHUYE-

CKHX peakumuii

CxopocTh XuMuye-
CKHUX PEaKIIHi.
XUMHUYECKOE pABHO-
BeCUe

Coaep:xanue yueOHOro MaTepuaJa

CKOpOCTb peaklMy, €€ 3aBUCUMOCTb OT Pa3INYHBIX (AKTOPOB: IPUPOABI
pearupyromux BeIecTB, KOHIEHTPANKY PEarupyroIX BEIIeCTB, TEMIIe-
paTypel M TJIOUIAJU PEAKLHUOHHOM MOBEPXHOCTH. TemoBble 3PQeKThl
XUMHUYECKHUX PEaKIUi. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.
OObparumMocTh peakiuil. XMMHUYECKOE PaBHOBECHE M €ro CMEIlEeHHE MO
JNEHCTBUEM pa3IMUHBIX (aKTOPOB (KOHIEHTpAILUS PEareHTOB WIIHM Ipo-
IYKTOB PEaKIMH, AABJICHUE, TEMIIEpATypa) Ul CO3JaHHUs ONTHUMAJIBHBIX
YCIIOBHM MPOTEKAHMS XUMHUUECKUX nporieccoB. [Ipunnun Jle [larense

IIpakTnyeckune 3anaTuss Ne 8 PemieHue mpakTHKO-OpPUEHTHPOBAHHBIX
3alaHUi Ha aHaM3 (PaKTOPOB, BIUSIOMIUX HA W3MEHEHUE CKOPOCTH XH-
MHUYECKOM peakiuu, B T.4. C MO3MLIUN HKOJOTHUYECKH IIe1ecO00pa3HOro
MOBE/IEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LIETSX COXPAHEHUS CBOE-
ro 370pOBbs U OKPYXKAIOIIEW NPUPOIHON cpenbl. Pemenue npakrtuko-
OPHUEHTHPOBAHHBIX 3a/IaHUM Ha npuMeHeHue npuHnumna Jle-lllarense mis
HAXO0X/IECHNs HAIpPaBJIEHUS CMELEHUS PAaBHOBECUS XUMUUYECKOW peakuu
U aHanu3 (paKTopoB, BIUSIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

JIM9HOCTHBIC, METampeaMeT-
HbIE W TIPEJAMETHBIC KOMIIe-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemanero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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Pa3nes 6. PacTtBopsl

Tema 6.1.
[TonsTue o pacTBopax

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopenne kak ¢usmko-xummuueckuii mpouecc. PactBopel. CriocoOs
HPUTOTOBIICHHS PAacTBOpPOB. PacTBopuMocTs. MaccoBast 10151 pacTBOpPEH-
Horo BemiecTBa. CMBICHT IOKa3aTeNsl MPeAeIbHO AOIYCTUMON KOHLIEHTpa-
IIMM ¥ €r0 HCIO0JIb30BaHNE B OIIEHKE SKOJIOTHYECKOIT 0e301acHOCTH.
[TpaBuia SKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 MOBEACHHS B OBITY U TPYI0BOM
JICATEIIFHOCTH B LIEIAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpYXKAromen
NPUPOIHON CPeJbl; ONACHOCTh BO3ICHCTBHS HA JKUBBIE OPTaHU3MBI OIpe-
JICTICHHBIX BEIECTB.

Pemnienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHU HA PacTBO-
PBI, UCTIOJIb3YeMbI€ B OBITOBOW M MPOU3BOJICTBEHHOH J1ESTEIBHOCTH YelI0-
BEKa

Tema 6.2. Uccueno-
BAHHUE CBOWCTB pac-
TBOPOB

Coaep:xanue y4eOHOro MaTepuaJia

JlabopaTopnoe 3ausitue Ne 5 JlaGoparopnas pabota «lIpuroroBienue
pactBopoBy. [IpuroToBiieHne pacTBOPOB 3aaHHOM (MaccoBOi,%) KOHIICH-
Tpanuu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU BOMNPOCAMH) U OMpEIEICHHe
cpeabl BOJHBIX PacTBOPOB. Pelienue 3a1ad Ha NPUTOTOBIIEHUE PACTBOPOB

IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (CoaepKaHUue TPUKJIATHOTO MOLYJIs)

JIM9HOCTHBIC, MeETamnpeaMeT-
HbIE W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemanero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuKazoM MuHucTEepcTBa 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH Y€JI0BEKA

XuMus B OBITY U TIPO-
U3BOJACTBEHHOU JIes-
TEIbHOCTH YEJIOBEKA

Coaep:xanue yueOHOro MaTepuaJia

Hoselmme noctrkeHuss XUMAYECKONM HAYKU U XUMUYECKON TEXHOJIOTUU.
Ponp xumMun B o0ecriedeHUuH KOJOTHUECKOM, YPHEPTETUIECKON U THIIe-
BOIl 0€30MacHOCTH, Pa3BUTHH MeAMIMHEL. [IpaBuia moucka W aHamu3a
XUMHUYECKON MHQOpPMAIMK U3 Pa3InYHbIX HCTOYHUKOB (Hay4yHas U y4yel-
HO-Hay4yHas IMTEpaTypa, CpeAcTBa MaccoBoi MHpopmaluu, cetb MuTep-
HET)

JIMgHOCTHBIE, MeTanpeaMeT-
HBIE W TIPEIMETHBIE KOMIIe-
TEHIIMA B COOTBETCTBHUH C
®I'OC cpennero obiero 06-
pa3oBaHUs, YTBEPIKIECHHOTO
npuKa3oM MuHHCTEPCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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IIpakTnyeckoe 3ansaToe Ne 9 Ilouck U aHaIM3 KEWCOB O MPUMEHEHUH
XMMHUYECKHX BEIIECTB M TEXHOJIOTUH C ydyeToM Oynyuiei mpogeccuo-
HaJIbHOM JACATCIIbHOCTH 110 TEMaM: BayKHEHIIIHE CTPOUTCIIBHBIC MAaTCpHU-
aJibl, KOHCTPYKIIMOHHbIE MaTepUaibl, KPacKu, CTEKJIO, KepaMHKa, MaTe-

puajibl JJIA 3JICKTPOHUKH, HAHOMATCPpHUAJIbl, TCKCTUJIBHBIC BOJIOKHA, HC- 4
TOYHUKHM SHEPTUH, OPraHUYECKHUe U MHUHepaibHble yaoOpeHus, JeKap-
CTBCHHBLIC BCIIICCTBA, 6LITOBaH XHUMHUSL.
3amwura: [IpencraBnenue pe3yabTaToB pelIeHUs KeHCoB B (popMe MUHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen
IIpome:xxyTouHasi arTecTanus mo gucuumnanne (auddepeHupoBaHHbIH 324€T) 1
Bcero 67
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY oODecreye-
HMI0 Y4eOHOU TMCUMIINHBI

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTJA00pATOPUHM XUMUU ISl IPOBEACHUS 3aHITHI JIEKIIMOHHOTO THUIIA, MPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabodee MecTO MpemnoaaBaTes;

- CIIELUATIM3UPOBAaHHAsA MeOEb (CTOJIBI, CTYJIbS 110 KOJIUYECTBY 00ydarouXxcsl);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

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

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

3.2. Y4eOHO-MeTOAMYECKOE M HH(OPMALIMOHHOE O0ecrieyeHue peaius3a-
UM y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO oOOpasoBanus/ 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., ucap.- MockBa: KHOPVYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanme. Xumus/ I'abpuensu O.C. , OctpoymoB WU.T'. - 6-¢ u3x., cTep.
— M.: Akanemus, 2020.- 240c.https://academia

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

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

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

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

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

HNuTepHer-pecypcsl



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

8. www.pvg.mk. ru (osmmnuana «I[lokopu BopoObeBsI TOPED»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeToaudeckne yka3aHusl sl 00YJarOIUXCs TI0 BBIITOJIHEHUIO MMPAKTUIECKUX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabot

13. Meroanveckue ykazaHws IJisi OOYYaroNIUXCsl 1O BBIMOJHEHUIO CaMOCTOSI-
TEJIbHBIX PaboT

21



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JIEJICHUIO;

- HaJIM4K€ MOTHUBALIMU K 00Y4YEHUIO U JMYHOCTHOMY Pa3BUTHIO;

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

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

- TOTOBHOCTh K MIPOAOJDKEHHIO OOpa30BaHMs M MOBBIIIEHUS
kBanukanyu B H30paHHOW NPOPECCHOHATBHOW JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

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

MemanpeomemHbie:.

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

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MO3HABATEIBHON M COLUAIIb-
HOM MpaKkTUKE, FTOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YUeOHOM AeITeTbHOCTH, OpraHU3alui y4eOHOr0 COTPYAHHU-
YecTBa C MeJarornuecKuMu pabOTHUKaMHU U CBEPCTHUKAMH, K YUaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

- WCIOJIb30BAHME  DPA3NMUYHBIX  BHUJOB  II03HABATEIbHOU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOMCKa aHANOroB, ()OPMYJIMPOBAHUS BHIBOJOB) ISl PELICHHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HabmroieHNsI, HAYYHOTO OHKCHEPUMEHTA) [UIS HU3YYCHHS Pa3IUYHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBAThCs B MpodecCHOHATBLHOM cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

OneHka BBIMOTHEHUS
CaMOCTOSITEIIBHOMN
paboTHI.

[IpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OLIEHKaM ycIie-
BAEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIMN.

Meron nposeieHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJITHEHUE KOM-
MJIEKCHOTO 3aJaHus
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- HWCIOJBb30BAaHHWE PA3IUYHBIX HCTOYHUKOB [UJISI  TIOJNYYCHHSI
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢(OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MAaTePUAIILHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUHN MPUPOJIBI; O MECTE U
3HAYCHHH XMMHUH B CHCTEME €CTECTBEHHBIX HAayK W €€ POJu B obecrede-
HUW YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, IHEPIreTHYECKON 1 MUIIEeBOW 0€30IMacCHOCTH, B Pa3BUTUH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTEpUaJIOB, HOBBIX HCTOYHUKOB IHEPTUHU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKAa, a TaKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpeie;

- BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAratoIIKMe TOHITHS (JOMOTHUTEIIBHO K CUCTEME MTOHATHH 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
rUOpUIM3AIMS aTOMHBIX OpOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBA3bY», KpPATHBIE CBSI3M), MOJISIpHAsI KOHIEHTpAIs, CTPYKTypHast popmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPHUCTAIIJIOTH I~
paThl, CTENEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TE€O-
pUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYCCKHE 3HAHMS, JICIKAIITUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIC NPEJICTABICHUS O CTPOCHHH BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; MPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MacHOM HCIONb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEIUIECTB B OBITY U MPAKTUUYECKON JACATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBIABISITH XapaKTEpPHbIC MPU3HAKHU
Y B3aMMOCBS3b U3YUYEHHBIX MOHSATHI, IPUMEHSATh COOTBETCTBYIOIIUE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX MPEBPAILCHU; BBISBISATh B3aUMOCBS3b XUMHUUYECKHUX
3HAHUH C TOHATUSMHU U MPEJCTABICHUSIMU APYTHX MPEAMETOB I OoJiee
OCO3HAHHOTO TOHUMAaHHUS U OOBICHEHHS CYIHOCTH MAaTepUATBHOTO
€IMHCTBA MHUPA; UCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS TSI 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
npupoay;

- c(hopMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh HAMMEHOBAHUS XH-
MUYECKHX COCIMHEHHA MEXKTYHAPOIHOTO COI03a TEOPETUYECKOW W 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, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (OPMYI OpraHWYeCKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBaTh WX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJICK-
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TPOHHOTO OajaHca ATHX PEaKIUi; peaKkIuii HOHHOTO OOMEHa IyTeM CO-
CTaBJICHUS MX IOJHBIX U COKpAILlEHHBIX HOHHBIX YpaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMUYE-
CKHE€ CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMH JKCIEPUMEHTAMH M 3aIlu-
CAMH YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKUE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE PpEaKIMH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCUPUKALUU
U3Y4aeMbIX XMMHMUYECKHX OOBEKTOB; XapaKTepu3oBaTb COCTaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K ONPEAeTICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/bI, MPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aJIbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE 3(UPBI, KUPBI,
YTJEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCIIKH); IPUMEHSTh 3HAHHS O COCTaBe
U CBOMCTBaxX BEIIECTB JJS SKCIEPUMEHTAIBHOM IPOBEPKU THIIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUs XMMHUYECKUX peakluuid u
MIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS,

- c(OpMUPOBAHHOCTh YMEHUU TMOATBEPKAATh HA KOHKPETHBIX
MpUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHOW CITIOCOOHOCTH OpraHudye-
CKHX COEIMHEHUH OT KPaTHOCTHU U TUIIA KOBAJIEHTHOU CBS3H («G» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUS aTOMOB U TPYIIl aTOMOB B MOJIEKyJax; a
TaK)Xe OT OCOOCHHOCTEH pealn3alliy Pa3IuYHbIX MEXaHHW3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30YX/IE€HHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa 1 UX BAJEHTHBIE BO3MOXHOCTH, MCIOJIB3YS NOHATHS «S»,
«p», «d-2IEKTPOHHBIC» OPOUTATH, PHEPTETUUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MbIX UMH COEIMHEHUH 10 IEpUOaM U IpyIIaM;

- BJIAJICHHE CHUCTEMOM 3HaHWI O METO/ax HAay4YHOT'O IO3HAHHUS SB-
JICHUI NPUPOJIbl, UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUSIMH
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
u A7 OOBSICHEHHS] XMMHUYECKUX SIBIICHUH, NMEIOLUX MECTO B MPHUPOJE
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH pacueThl MO XHUMHUYe-
CKUM (GOpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLUN C UCIIOIb30BAHUEM
(du3nyecKrx BeIHUYUH (Macchl, 00beMa Ia30B, KOJUYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacueThl IO
HaXO0XJACHUI0O XMMHUYECKON (POpMyIbl BellecTBa; pacdyeTbl Macchl (00be-
Ma, KOJIMYECTBA BEILLECTBA) MPOJYKTa PEAKLIUU, €CIU OJJHO U3 MCXOAHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pPacdeThl
MaccoBOW WM OOBEMHOW [IOJIM BBIXOJA MPOAYKTa PEaKIUHU; pacueThl
TETI0BOTO 3 dekTa peakuuit, 00beMHBIX OTHOIIECHHUH ra3oB;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHOW JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C Iepepa-
OOTKOIi BEIECTB; UCTOIb30BATh MOJYUYECHHBIC 3HAHUS I IPUHATHS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYAIUsIX, CBA3aHHBIX C XMMHEH;

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

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MH(pOpMAIMU B PA3IMYHBIX UCTOYHHKAX (HAay4Has U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
Malluio, repepadaTbiBaTh €€ W MCMOJIb30BaTh B COOTBETCTBHM C MOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTH BO3JIEH-
CTBUS Ha >KMBbBIE OPraHU3Mbl ONPEAEIICHHBIX BEIECTB, TOHUMAsi CMBICI
MOKa3aTeNsl MPEeAebHOM JOMYCTUMON KOHIICHTPALMHM, W TOSCHATh Ha
npuMepax crnocoObl YMEHBIIECHUS U MPEJOTBPAIICHUS] UX BPEAHOTO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

Iloka3aTenu u KPUTEPHUU OLICHUBAHUA KOMHeTeHl_[l/lﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHCTGHHHﬁ, OIMKMCAaHNC IKaJ OLCHHUBA-

HUS COJIepKaTCs B MPUJIo:KeHun 1.

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

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUWE KOMIETEHIIMM, COAEpKATCS B NPHIIOXKE-

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

1.1. ®opma npoMe:kyTOUHOI aTTecTanmuu: 1uddepeHINPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHHMBAHUS Pe3y/IbTATOB BbINOJHEHHUS 3aJaHU

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

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

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

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

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

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

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

- METOJ pacueTa NepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.

IlepeBoj nsiTu GanbHOM IIKAJIBI yUeTa PE3yJIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJIy:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOr0 M MPAKTHYECKOro 3a-
JAHUsl, CPeIHUIH 0aJ1J1 IO HTOraM aTTeCTAlNU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
OueHka 2 «HEeyA0BIETBOPUTEIb- <29

HO»

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

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

1. KatnoHs! — 310:
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IlonoxuTeabHBIE HOHBIL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTEIBHBIE UOHBI;
['mapatupoBaHHble OTPUIIATEIbLHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOJIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

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

Oxcup Hatpus;
A30THCTOKUCIIBIN HATPH;
CepHOKHCIIBII HAaTpHi.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcuna Hatpus;
. XJIOpUJ KaJIusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemectBa, KOTOpbIE IPOBOIAT 3JIEKTPUUECKUM TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

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

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

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

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

PactBoOp 1110K038I;

PactBop caxapo3sbl.

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

«3BECTKOBOE MOJIOKOY;

28



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 KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

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

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

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCHJIBI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) conu KuUCTbIe
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYJIOi BellecTBa U KIaccoM/TPYIIION,
K KOTOPOMY(-0f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYyKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U Gpo.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H,POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

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

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopuMblii THAPOKCU

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OPMYIIOH 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 COJb
B 3aganusax 25-28 orBeT HE00X0AUMO 3aNMCATL B YVCTAHOBJEHHOM /IS OTBeTa noJjge. OrBeTom
MOkeT ObITh HHudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHUeE. (3aKkpbITas ¢opma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

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

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

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

29. YCcTaHOBUTE MOCIEI0BATEIBHOCTD YaCTH TOMOJIOTHYECKOTO psijia aTKaHOB!

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

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

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

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

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

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

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

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosent 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 MaccoBOo nosied 15 % Bwlmapuiau 3 T BOABIL.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

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

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

1.3.2. Kputepun oueHKn

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- IIpY OTBETE Ha BOIIPOC 3aKPHITOM (GOPMBI ¢ BLIOOPOM OTBETa BbIOpaH MpPaBUIILHBIN OTBET;

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

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

- IIpY OTBETE Ha BONPOC HA YCTAHOBJIEHHWE COOTBETCTBUS, €CIM CONOCTaBICHHUE IMPOU3BEACHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu ouneHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauu, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO C HE3HAUYUTEITHbHBIMH HETOYHOCTSIMU,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/7a4M U B (popmyrax, ucH 0,3
MOJIb3YEMBIX B PEUICHUH 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
Jauu, 1 HETOYHOCTh B (pOpMyJIax, UCIOIb3YEMBIX B PEICHUH 33Jjaul
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajiaud, 2 U Oosee HeTouHOCTeH B hopMysax, UCIONIb3YeMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS MO ANTOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIHNEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3HYECKUX BeJIUYMH B MexKayHa- MaxkcumajibHbIH 0211
poanyio cucremy equuui (CH) —0,3 6anna
- BEPHO IepeBeIeHbl pacyeThl ePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- ponymieHa |1 omuOKa MpH MPOBEAECHUM pacyeTa MepeBoja €IMHHULY 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 MPOBEJIEHBl PacyeThl IEPEBOJIAa BCEX EAUHUI] M3MEPEHUs 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5| Ucnonb3oBaHne XMMHYECKHX (POPMYJI 1JIs1 pelieHust 3aa49H MaxkcumajbHbIH 0211

— 0,4 6anaa

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

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CYIIe-
CTBYIOLIETO MEXy (DU3MYECKHUMHU BEITMYMHAMU

- NIPaBUJIBHO COCTABJICHBI YPAaBHECHUSA, CBA3BIBAIOLIUE XMMHUYECKUE BE-
JINYUHBI

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

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

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

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

0,2

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

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

0,1

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

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHBI BCE MAaTEMAaTUYECKHUE PACUEThI 10 BCEM XUMHUYEH
CKuUM (opMyJaM B COOTBETCTBUHM C €IMHHUIIAMHM HM3MEPEHUH XUMHYE-
ckux BenuuuH (CH);

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

0.4

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

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

0,3

- HEBEPHO MPOU3BEJCH MAaTEMAaTHUYECKHH pacyeT Mo 1 XUMHYECKOMH|
dbopMyIie, HO B COOTBETCTBHH C €IUHHUIIAMH H3MEPEHUN XMMHYECKHX|
BennuuH (CH);

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

0,2

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

- BCC pE3yJbTaTbl 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
- 3a71a4a B KOHIIE PEIIECHUS COJCP>KUT BEPHBIN OTBET 0,1
- 33/1a4a He COJICPXKUT B KOHIIE PEIICHHS BEpHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a10B

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

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

- 3HAUMTENBHO HAPYIICHA IOCIICOBATEILHOCTD, JIOTHKA OOBSCHEHHS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIE K PEUICHUIO 3a/I1aHts), BHIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/IEHT UCIBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUS, OTBEYast Ha COMYTCTBYIOIINE BOMPOCHI

UTOro 2

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

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieyeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHO} aTTecTalNu

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

2. Apremenko AWM. Opranmyeckas xumusi: yuyeOHuk /A.W. ApremeHko.- 5-e¢ u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuonanbHoe obpazoBanue). ISBN 978-5-406-
00916-1

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

4. Amn¢uHorenona, 1. B. Xumus: yueOHUK M IPAKTUKYM JUIsI CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gon.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

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

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

7. I'muuka, H.JI. O06mas xumus : yue6Hoe ocodue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

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

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

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3aHus A7 O0y4JaroMIMXCs MO BBITTOTHEHUIO TPAKTHUECKUX PadoT.

12. Meronuyeckue yka3zaHUs JiJIs 00 yJaronIuXcs 110 BBITOJIHEHUTO J1a00paTOpHBIX paboT
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