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1.  TACHOPT PABOYE IMTPOTPAMMBI YYEBHOM
JUCHUTILJIMHBI OJ1.07 Xumus

1.1 Ob6aacTh npuMeHeHHus1 padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU creruaauctoB cpeanero 3BeHa (ganee — I[IICC3) B cootBercTBUu ¢ PI'OC
CIIO no cnenunanbHOocTH 38.02.03 OnepanmoHHas A€ATeIbHOCTD B JIOTUCTHKE.

1.2 MecTo y4yeOHOH ITMCHMILUIMHBI B CTPYKType NMPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 lenu u TpeGoBaHUs K pe3yJIbTaTaM 0CBOeHHA Y4eOHOM TMCHHIIMHBI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOLUIUICs JOJKEH TOCTUYb
CJIEAYIOIINE PE3YIIbTATHI:

JIUYHOCIMHbIE:

- OCO3HAaHHE 00YYaIOIIUMUCS POCCUICKON Ipa’KIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPA3BUTHIO, CAMOCTOATEIIBHOCTU U CAMOOIIPEIECIICHUIO;

- HaJIMYMe MOTHBALMU K OOYYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;

- [ICJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHEHN ITO3UIMHU JIUYHOCTU HAa OCHOBE 1Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickont denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaaulUi, (OPMUPOBAHUE CUCTEMbI 3HAUUMBIX LEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIIMOHHOTO MHUPOBO33PEHMS, IPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHbL;

- YyBCTBO TOPJOCTH U YBAXKEHUS K MCTOPUUA U JOCTHIKEHHUSIM OTEUECTBEHHOMU
XUMUYECKOM HAyKH; XUMHUYECKH TPaMOTHOE IMOBeJeHHWE B MNpodhecCHOHATbHOU
JESITEIBHOCTH M B OBITY MIPHU OOpAIllEHUU ¢ XUMHUYECKUMH BELIECTBAMH, MaTepuaiaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHOW Tpo(ecCHOHaNbHON JesSTEIPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B OTOM;

- YMEHHE HCIIO/Ib30BaTh JOCTHUKEHHS COBPEMEHHOW XWMHMUYECKONM HAYKU H
XUMHUYECKUX TEXHOJOTMM JJii TOBBIMIEHUS COOCTBEHHOIO WHTEIEKTYaJIbHOIO
pa3BUTHS B BBIOpaHHON IPO(eCcCHOHATBbHOM e TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe 1ecTBUS (peryIaTUBHBIC, TO3HABATENIbHbIE, KOMMYHUKATUBHbIE);

- CIIOCOOHOCTH MX MCIOJIb30BaHUSI B MIO3HABATEIBHON U COLIMAIIbHON MPAKTHUKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOU nes-
TEJIBHOCTH, OPTraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHUKAMH, K yYaCTHIO B MOCTPOCHHM WHAMBHIYaJIbHON 00pa3oBaTEIbHOMN
TPAeKTOPUH;

- OBJIaJICHUE HaBBIKAMU Y4EOHO-HCCIIE0BATEIBCKOM, TPOSKTHONW M COIUATBHON
NEATEIIBHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX OINEpanuil (IOCTAaHOBKU 3ajaud, (HOpMyIMpOBaAHUS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (OPMYJIMPOBAHNS BBIBOJOB) AJIS
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHHs, HAY4YHOTO J3KCIEpUMEHTa) JJs H3Y4YEHHUs PAa3IM4YHBIX CTOpPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHabHO cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlK, YMEHHE OILIEHUTh €€ JOCTOBEPHOCTb JMJIs JOCTHKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATBHOM €IHMHCTBE MHpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEUEHUN YCTOMYMBOTO PA3BUTHUS YEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHUKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIAJICHUE CUCTEMOW XMMWYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIA-
TaroIINe TMOHATHUS (JOTOJHUTEIBHO K CUCTEME MOHITHI 6a30BOT0 YPOBHSI) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKast CBS3b («O» M «TT — CBSI3b», KPATHBIE CBS3HM), MOJISIpHAs KOHIIEHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEaKIHil (TOMO- U T€TepOreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAINY, AJIEKTPOJIN3, KPEKUHT, pU(OPMHHT); TEOPUU U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAallhe B OCHOBE MOHMUMAHUS MPUYUHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBAa HA aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX; IpeJCTaBIie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKaHMsI, 0 XMMHUUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(dakTONIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH U OE30MacHOM HC-
M0JIb30BaHNHU BOKHEHIIINX HEOPTAHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW MEATEIHLHOCTH YeIOBeKa;, OOIIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO IMpO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC MPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOWCTB HEOPTraHMYECKHUX U OPraHUYECKHUX BEILECTB U UX MPEBPALEHUI; BbIsSB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeIMEeTOB AJisi 00Jiee OCO3HAHHOTO TTOHMMAaHUS U O0BSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS Il O0BICHEHUS
¥ TIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XWMHUUYECKHX CO-
€AUHEHU MEXKIYHApOJHOIO COK03a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BAaHUS BELIECTB, OTHOCSIINXCS K U3YYEHHBIM KJIacCaM OPTaHUYECKUX U HeE-
OpPTraHUYECKUX COCIMHEHUN; UCTIOJIb30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTABIICHUS
GbopMya HEOPraHUYECKHX BEIIECTB, MOJIEKYJSAPHBIX 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 HOHHOro OOMEHA MYTEeM COCTABJICHUSI UX MOJHBIX U COKPAIICHHBIX
MOHHBIX ypaBHEHUH; peaKlnii THIPOIN3a, peaklni KOMIUIEKCO0Opa3oBaHus (Ha MpHU-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU M 3alMUCSAMHU YypaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- copMUPOBAHHOCTh yMEHHH KiIacCU(PUIMPOBATh HEOPTaHUYECKUE W
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUH IS KIacCCU(PUKAIMKU H3YyYAEMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTpEJICTICHHBIM KJIaCCaM U TpYMNIaM COEAUHEHUN (MPOCThIE BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE AGUPBI, KUPBI, YIIEBOJbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIBHON MTPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUN MOATBEPKIATh HA KOHKPETHBIX MPUMEpPAX Xapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CTIIOCOOHOCTH OPraHWYECKUX COCIUHEHUI OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'0 BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alvy pa3indHbIX Me-
XaHU3MOB ITPOTEKAHUS PEAKLUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX JJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckout 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 COEUHEHUH IO MEPHUOIaM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHUM O METOHAX HAYYHOTO MO3HAHWS SABJICHUU ITPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAIBHOM HUCCICIOBAHUM BEIICCTB U JIJI1 OOBSICHEHUS XUMUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI IO XUMUYECKUM (Dopmyiam
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUYECKUX BEIWYUH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: pacueThl IO HAXOXKIACHUIO XUMUYECKON (DOPMYIIBI BEIIecTBa; pac-
YeThl MacChl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO U3 HC-
XOIHBIX BEHIECTB JAHO B BHJE PACTBOpPA C ONPEAECIEHHOW MACCOBOW JOJIEH PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIMHU; PACUEThl TEIUIOBOTO 3 deKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHOM C MepepadOTKOM BEIIeCTB; MCIOIb30BaTH MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBS3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (TOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHMYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a4a4 10
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BEIIeCTBAaMU U J1abOpaTOpHBIM 000py/I0BaHUEM, (HopMy-
JUPOBAThH 1I€JIM UCCIICAOBAHUS, MPEJOCTABIATh B PA3IMUHON (HOpME pe3ylbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKol MH(popMaIuy B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Apyrue),KpUTHYECKU aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3Mbl OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TOKA3aTelIsl PEACIbHON AOMY-
CTUMOM KOHIEHTpAILUM, U MOACHATh HA MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA.

Ilpogheccuonanvnaa HanpagieHHOCMb YUeOHOU OUCUUNIUHBL «XUMUD)
MpeanojaraeT mejeHarnpaBIeHHOe TPUMEHEHHE TIEAaroruaeckux CpesicTB, o0ecnedn-
BAIOIIMX HE TOJBKO (POpMUpPOBAHUE Y OOydYAIOMIMXCS 3HAHUM, YMEHUMN, HABBIKOB TIO
y4eOHOM TUCUUILIMHE, HO U Pa3BUTHE MHTEpeca K JaHHOU npodeccun WK Creruaib-
HOCTH, IIEHHOCTHOE OTHOIICHHE, MPO(EeCCHOHATBHBIX KAa4YeCTB JIMYHOCTH OYIyIIEro
CIICLIMAJIUCTA.

1.4. KosimuecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI T CUMILTUHBI:
OO0s3aTenpHas yueOHast Harpy3ka oOy4aroierocsi /8 yacos
AynutopHasi yaeOHasi Harpy3Kka o0ydaromierocsi /8 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHO# padoThl

Bup yuedHoii padoTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

Obs3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpaMme JHCHHMIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

JEKIHMH, YPOKH 50
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
NPAKTUYECKHUE 3aHATHS 18
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 8
71a00paTOPHBIE 3aHATHS 10

IIpome:kyTouyHas arTecranus: AuddepeHuMpoOBaHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u coaepxkanue yueoHo gucuumiuiabl Q.07 «Xummus»

HaumenoBanme pa3- | CoaepskaHue y4eOHOro MaTepuaJa, 1adopaTopHble M NPAKTHYECKHE 3aHATHSA, O0bem Yposenn Koxapbi
J1eJIOB U TeM caMocTosiTeJIbHasi padoTa 00yualolerocsi, Kypconasi pa6ora (nmpoekr) (eciu 4acoB OCBOEHHUSI KOMIleTeHIH i, GOpMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
mianom ( B.T.4. NPodeccHoHATIbHO-0PHEHTHPOBAHHOE COAeP KAHUE) HporpamMmsbl
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METaNpeIMETHbIE U
MpeaMeTHbIE KOMIETEHIINU B CO-
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6 otBercTBun ¢ ®I'OC cpennero
o0rmero oopa3zoBaHwsl, yTBEP-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 ’KIICHHOTO MpUKa30M MUHHUCTEP-
CtpoeHue aToM0B cTBa 06pa3oBanust U Hayku PO ot
XUMHYECKHX e~ CoBpeMeHHast MoJieab CTpOoeHHsT aToMa. CUMBOJIMYECKUH S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB U IPHPOJA MUYECKHI 2JIEMEHT. DJeKTpoHHas KoHpurypamnus aroma. Knaccudukanus
XHMHIYecKoii cBsizn | XMMHUUECKHX DIEMEHTOB (S-, P-, d-37memenTsl). BaneHTHble amekTponsl. Ba-
JICHTHOCTh. JJIEKTPOHHASI TMPUPOJIAa XUMHUUYECKON CBS3U. DJIEKTPOOTPHUILA-
TeIbHOCTh. BUABI XMMHUECKOH CBsI3U (KOBaJeHTHAs, MOHHAs, MeTainye-
CKasi, BOJIOPOIHAs) U CIIOCOOBI ee 00pa3oBaHus 1
Ilpogheccuonanvrno-opuenmupogannoe cooeprcanue.
IIpu naanupoeanuu u opeanusayuu 102UCMU4ECKUX Npoyeccos 6 mpaHcnop-
MupogKe y0oOpeHull, paccmMompems UOblL XUMUYUECKOU C8A3U (KOBAIeHMHAs,
UOHHAS, MEMANIUYECKAs], B0OOPOOHAs) U CROCOObI ee 0OPA308aHUsL COEOUHE-
HULL 6X00AWUX COCAB MUHEPANbHBIX YOOOpEeHULL.
IIpakTuyeckoe 3ansaTue Ne 1 Pemienne 3aganuii Ha UCTIOJIB30BAHNE XUMHYE-
CKOM CMMBOJIMKY U Ha3BaHUW COCIMHEHUN 110 HOMEHKJIAType MEXIYHAPOIHO-
ro COK3a TEOPETUYECKOW M NPUKIIAJHOW XMMHUHU W TPUBHUAIBHBIX HAa3BAHHUM
JUTSI COCTABJICHHSI XUMHUYECKUX (POPMYIT IByXaTOMHBIX COSTUHEHUN (OKCHIIOB,
Cynb(GUIO0B, TUAPUIOB U T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHH OT- 5 5

JCJIIBHBIX KJIACCOB.

[IpakTueckue 3a1aHusl Ha YCTAHOBIICHHUE CBS3UM MEXKIY CTPOCHUEM aTOMOB
XUMHUYCCKUX DJICMCHTOB U HepI/IOJII/I‘—IeCKI/IM N3MCHCHUCM CBOI>'ICTB XUMHU4eC-
CKHMX DJIEMEHTOB U MX COCIMHEHUI B COOTBETCTBUU € NOJIO)KeHueM [lepronu-
YEeCKOH CHUCTEMBI.




Tema 1.2.
IMepuoguveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeieeBa

Conep:xaHue yueOHOIro MaTepuasa

Ilepuoanueckas cucrema xumudeckux 3yemeHToB .M. MenaeneeBa. duzu-
yeckuil cMbica [lepuonnyeckoro 3akona .M. MenneneeBa. 3akoHOMEpHO-
CTH W3MCHCHHsI CBOWCTB XMMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMH IPO-
CTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJOKECHHUEM XHUMHUUYECKOTO
anemenTa B [lepuogndeckoit cucreme. MUpOBO33peHUYECKOE M HAYYHOE 3Ha-
yenue [lepuoanueckoro 3akona /.M. Menaeneesa. [Ipornossr .. MeHnne-
neeBa. OTKpBITHE HOBBIX XUMHUYECKHMX DJIEMEHTOB. PellleHne mpakTHUKO-
OPUEHTHUPOBAHHBIX TEOPETUUYECKHUX 3aJaHUU Ha XapaKTEpHU3aLUI0 XUMHUYe-
CKHX 3JIEMEHTOB «MeTaNTMYeCKUe/HEMETAINTNYECKUE CBOMCTBA, 3JICKTPOOT-
pHULIATETTEHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOCHHUEM M TTOJIOKEHUEM B TIEPHOINYECKON CHCTEME XMMHUYECKUX AJIEMCH-
toB JI.11. Menneneeray»

Paznen 2. Xumunueckue peakuuu

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEaKLUi C y4aCTUEM HEOpraHUYEeCKUX
BeniecTB. CocTaBlieHUE ypPaBHEHHUH pEakLMi COEAMHEHHUs, Pa3IOKEHUs, 3a-
MelleHus, 00OMeHa, B T.4. peaKluii TOPEHUsI, OKUCIICHHU-BOCCTAHOBIICHUSI.
YpaBHEHMS OKHMCIEHUA-BOCCTaHOBJIEHUA. CTeneHb OKUCIEeHNUs. OKUCINTEND
u BoccraHoBUTENb. (CoOCTaBJI€HHME W  YpPaBHUBAaHUE OKUCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH METOIOM 3JEKTpOHHOro OanaHca. OKHCIH-
TEJIbHO-BOCCTAHOBUTEINIBHBIE PEAKIUU B MPUPOJE, MPOU3BOJICTBEHHBIX MPO-
1eccax v JKU3HEACATEIbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3anaTue Ne2 KonumdecTBeHHbIE OTHOIIEHHUS B Xumuu. Oc-
HOBHBIE€ KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU M PacyeThl 110 YPAaBHEHUSAM XH-
MUYECKHUX peakuui. Monb Kak eIMHMIIA KOJIWYecTBa BellecTtsa. MoisipHas
Macca. 3aKOHbI COXPaHEHUsI MACChl U SHEPTUH. 3aKkoH ABoraapo. MossipHbIi
o0beM ra3oB. OTHOCUTENbHAsI MJIOTHOCTh ra3oB. PacyeTsl 1Mo ypaBHEHUSIM
XUMUYECKUX PEaKIUid C HMCIOJIb30BAaHHEM MaccChl, o0beMa (HOpMabHbBIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE TPUKJIATHOTO MOXYJIS)
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Tema 2.2. DuexkTpo-
JUTHYeCKAasl JUCCO-
HMauus U HOHHBIH
o0MeH

Conep:xaHue yueOHOIro MaTepuasa

Teopust 2AEKTPOIUTUUECKON nuccouranuu. MoHbl. DIEKTpOIUTHI, HEIJIEK-
TpoauTsl. Peakuun nonHoro oomena. CocraBiieHHe peakluii HOHHOTO oOMe-
Ha IyTEM COCTAaBJICHUS MX IOJHBIX W COKPAIIEHHBIX MOHHBIX YpaBHCHHM.
KucnorHo-ocHOBHBIE peakiuy. 3a/1aHus HA COCTABICHUE HOHHBIX PEAKIIUM.

KonTpoabHnas padora Ne 1 CtpoeHue BelecTBa 1 XUMUUYECKHE PEAKIIUU

JlaGoparopHoe 3ansiTue Ne 1

JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.

HccnenoBanue TUnoB (MO COCTaBY M KOJIMYECTBY UCXOIAHBIX U 00pa3yIOLIUXCS
BELIECTB) U IPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBenenue peakunii HOHHOTO
oOMeHa, ompeJeNieHne Cpebl BOJAHBIX PACTBOPOB. 3a/laHWsl Ha COCTABIICHUE
HWOHHBIX PEaKIui

Pazpgea 3.

CTpoeHue U CBOWCTBA HEOPraHMYECKUX BeleCTB

16

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

Coaep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranmueckoir xumuu. Knaccudukanus HEOpraHMYECKHX Be-
mectB. [IpocTeie u cnokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOYKHBIX Be-
niecTB (OKCHJIbI, THIPOKCHU/IbI, KUCIOTHI, coin). B3anmocBsa3p Heopranuye-
CKHX BelIeCTB. ArperatHble COCTOSIHMS BenlecTBa. Kpucramuimueckue u
amop¢Hble BeecTBa. THUIBI KPUCTANIMYECKUX PELIETOK (aTOMHAas, MOJIEKY-
JsipHasi, MOHHAsl, MeTaJIMuecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB Be-
IIECTBA OT THIA KPUCTAIIMYECKON pelIeTKU. 3aBUCUMOCTh XUMUYECKOH aK-
TUBHOCTH BEILECTB OT BUAA XMMHYECKOM CBA3U U THUIIA KPUCTAIIIUYECKON
pemerku. [IpuunHbI MHOrO0Opa3us BELIECTB
[IpodeccronanbHO-OPUEHTHPOBAHHOE COIEPIKAHUE.

PaccMoTpeTh: OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCUIbI, THIPOKCHIBI,
KHCJIOTHI, COJIM), a TAaKXKe arperaTHble COCTOSHUS BEIECTB BXOASAIIUX B CO-
CTaB MHUHEPAIbHBIX YA0OpEHUH.

JIMYHOCTHBIE, METaNPEAMETHBIEC U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MpHKa30M MuHHCTEP-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

JImuHOCTHBIE, METANpeIMETHBIE U
IpeIMEeTHbIE KOMIIETEHIINU B CO-
otBeTcTBUU ¢ I'OC cpeanero
o01iero oopa3zoBaHusi, yTBEp-
JKJEHHOT0 NPUKAa30M MuHKCTEP-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

Homenknarypa HeopraHM4ecKHX BELIECTB: Ha3BaHUE BEIECTBA MCXOIS U3
WX XUMHYECKON (POPMYITBI HITM COCTABJIICHUE XUMUYIECKOU (hOPMYIIBI UCXOST
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. Pemenne mpakTH4ecKux 3aJaHuil 1Mo KiIacCU(pHUKAIMH, HO-
MEHKJIAType U XUMHUYECKUM (opMysiaM HEOPraHMYECKHX BEIIECTB pa3iny-
HBIX KJIacCOB (yrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUaK, raiieHas HU3BECTb,
HeraieHasi U3BECTh, MUThEBAs COJla W JPYIHX): HA3bIBaTh M COCTaBJIATh
(opMyIIbI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAICHKHOCTD K KJIaccy.
HcTounuku xumuueckod uHopManuu (CpeacTB MaccoBoil HMHbopMaiuu,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1mo Ha3BaHUSM, UIACHTUDH-
KaTopaM, CTPYKTYpHBIM (popmyram

[TpodeccuonanbHO-OpUEHTUPOBAHHOE cojepxkaHue. PelieHue mnpaktuue-
CKUX 33JlaHMi MO KJIacCU(UKALUK, HOMEHKIIAType U XUMHUYECKHUM (QopMmy-
JaM HEOPraHMYEeCKHX BELIECTB Pa3IMYHBIX KJIACCOB (HATpUEBasi CEJIUTPA,
aMMHUaK, MOYEBMHA, KallMiHAs COJIb M JIPYI'MX): Ha3bIBaTh U COCTaBIATH
(GOopMyJTbl XUMHUYECKHUX BEILIECTB BXOMASIINX B MHHEPAJbHbBIE yI0OpEHUS.

Tema 3.2. dusuko-
XUMHUUYECKHE CBOM-
CTBa HEOPTaHUYECKUX
BCIISCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertannel. O6mue ¢puznueckue U XMMHUYECKHe CBOoMcTBa MeTauioB. Crioco-
Obl MostyyeHusl. 3HaUeHHUEe METAJUIOB M HEMETAJJIOB B PUPOAE U KU3HEes -
TEJIbHOCTH YeJIOBeKa U opraHu3MoB. Koppo3us MeTamioB: BUIbl KOPPO3HH,
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemerannpl. OOume pusnueckre 1 XMMUYECKHME CBOWCTBA HEMETAIOB. TH-
nuuHble cBoiicTBa HemetamuoB [V— VII rpynn. Knaccudukanus 1 HoMeHK1a-
Typa coequHeHull HemeTauioB. KpyroBopoTbl OMOT€HHBIX AJIEMEHTOB B MPH-

poxe

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMUYECKUX BEIIECTB (OKCH-
JI0B, THJIPOKCHIOB, KHUCJIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHHUU
CBOMCTB INPOCTBIX BELIECTB, BOJOPOJHBIX COECIMHEHUH, BBICUIMX OKCUAOB U
TUAPOKCUIOB
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IIpakTnyeckue 3anstust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peaK-
LU C y4aCTHEM IIPOCTBHIX U CIOKHBIX HEOPTaHUYECKUX BEIECTB: METAIUIOB
U HEMETAJUIOB; OKCH/JOB META/UIOB, HEMETAIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT, OCHOBaHUI M aM(OTEpPHBIX THAPOKCUIOB; HEOpra-
HUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOKCTBA.

Penienne nmpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHUYECKHMX 3aJaHUM Ha CBOM-
CTBa, COCTaB, MOJIy4YeHHE U O€30MIaCHOE MCIOIb30BaHUE BAXKHEHIINX HEOp-
FaHUYECKHX BEILECTB B OBbITY U MPAKTUYECKOM JEATEIbHOCTH YelloBeKa
IIpodeccuonanbHO-OpHEHTHPOBAHHOE cozepxanue. CocTaBleHHE ypaBHeE-
HUM XUMUYECKUX PEAKLHI ¢ y4yaCTHMEM IPOCTBIX M CIOXKHBIX HEOpraHude-
CKHX BEILECTB BXOJAILINX B COCTaB MUHEPAJIbHBIX y100pEHUI.

Tema 3.3. Uneutu-
(uKamnyst HeopraHu-
YECKHX BEILECTB

Coaep:xanue yueOHOro MaTepuaJia

JlaGoparopHoe 3ansiTue Ne 2

JlaboparopHas pabota «MaeHTHdHKaIMsI HEOPraHUYECKHX BemiecTBy. Pe-
[ICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 0 XMMHYECKUM CBONCTBAM METAJUIOB U
HEMETAJJIOB, 10 PACIIO3HABAHHWIO W TOJYYECHHIO COCJMHEHUN METAJIOB H
HeMeTalIoB. MeHTuuKanyus HeOpraHn4eCKiX BEIIECTB C UCMOIb30BAHUEM
X (U3NKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaUECTBEHHBIX PEAKIIMM.
KauectBennsle peaknuu Ha cynb(har-, KapOOHAT- M XJIOPHUA-aHUOHBI, Ha Ka-
TUOH aMMOHUA.

KonTpoubsnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

JAD®K-cpexnnii 6a/u1 10 TEKYIIUM OLIEHKAM YCIIeBAeMOCTH

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

2 cemecTp

Pazpea 4.

CTpoeHue 1 CBOIiCTBA OPraHN4YEeCKUX BelIeCTB

28

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MaTepuaJia
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer opranu-
YECKOW XuMuu. MecTo 1 3HaYeHHE OPraHu4eCKON XUMHUHU B CUCTEME €CTe-
CTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHUE KaK NOPSAJOK COEAVHEHHsS aTOMOB B MOJIEKYJNIE CO-
[JIACHO MX BaJICHTHOCTU. OCHOBHBIE T0JIOKEHUS TEOPUHU XUMUYECKOTO CTPO-
€HUs opraHuyeckux coequueHuii A.M. bytiepoBa. YriepoHblil CKeleT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpoeHus: Monekyn. M3omepust u usomepsl. I[loHsTHE 0 QyHKUIMOHATBHON
rpynne. Paaukan. IlpuHnune! kaaccuuKauyl OpraHUdecKuX COEIUHEHHA.
MexnyHaponHas HOMEHKJIATypa W HPUHLMIIBI HOMEHKJIATYPHl OpraHude-
ckux coenuHeHni. [loHsTHE 00 a30TCOAEPIKAIMX COSAUHEHUIX, ONOJIOTHYE-
CKU aKTHUBHBIX BellecTBax (yrieBoJax, Kupax, Oeinkax u Jp.), BBICOKOMOJIe-
KYJISIPHBIX COETUHEHUSIX (MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHMYE€CKUX COEIMHEHUM
OTJIENbHBIX KJIACCOB (HACBILLIEHHbIE, HEHACBIIIEHHbIE U apOMAaTHUYECKUE yT-
JIEBOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, ajdbJACTUIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u 1p.) CocraBiieHHE MOJIHBIX U COKPAILlEHHBIX CTPYKTYpPHBIX (hopmys opra-
HUYECKHUX BELIECTB OTIEIbHBIX KJIACCOB, UCIOJIb3YsI MX HAa3BaHUS 110 CUCTE-
MaTHYECKON U TPUBHUAIBHOW HOMEHKJIATYpe (3TWUJIEH, alleTWJIEH, TJIMLEPHH,
¢benomn, hopmanbaerua, yKCycHast KUCIO0Ta, IIMIKH). PacdyeTsl mpocTeiimeit
(bopMyJIbl OpraHuYeCKO MOJIEKYJIbI, HCXO/1s U3 3JIEMEHTHOT0 cocTaBa (B %)
[TpodeccrnonanbHO-OpHEHTUPOBaHHOE _cojepkaHue. HomeHkmarypa opra-
HUYECKUX COETUHEHUI OTAENbHBIX KJIaccOB (HACHIIIEHHbIE, HEHACHIIIICHHbIE
U apoOMaTUYeCKHe YIJIEBOJIOPOJIbl, CIIUPThI, ()EHOJIBI, allbJAETH/IbI), KOTOPbIE
3arpsA3HAIOT OKPYXKAOIIYIO0 Cpely NpPU HE NMPAaBWIBHONW OpraHU3alllH JIOTH-
CTMUYECKHUX MPOIIECCOB B TPAHCHOPTUPOBKE HEPTEIPOYKTOB.

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

Tema 4.2. CBoiicTBa
OpPTaHUYECKUX CO-
e TMHEHUN

Conep:xanue yueOHOro MaTepuaJia

16

DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUU OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KIAacCU(PUKAIMA U HOMEHKJIATYphl BHYTPH KIIacca;
TOMOJIOTHUECKUN pal U obmiast opmyiia; nuzomepus; Gpu3nuecKue CBONCTBA;
XUMHUYECKHE CBONCTBA; CTIOCOOBI MOTYUYCHHS):

JIMYHOCTHBIE, MEeTaNpeAMETHBIE U
MpeMeTHbIE KOMIIETEHIIUU B CO-
otrBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJIEHHOTO NMPHKa30M MuHHUCTEp-
cTBa oOpa3oBaHus U HayKu PD ot
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— TpeJenbHbIe YrIeBOAOPObI (IKaHbl U IMKJIOaNKaHbl). ['opeHHe MeTaHa
KaK OJUH M3 OCHOBHBIX HCTOYHHMKOB TeIlJIa B MPOMBIIUIEHHOCTH U OBITY.
CBoiicTBa MPUPOJTHBIX YIIIEBOJOPOIOB, HAXOXKJIECHUE B MPUPOJEC U IPUMEHE-
HUE AJIKAHOB;

— HemnpeelbHbIe (AJIKEHBI, aJTKUHbI U AJIKAJUCHbI) U apOMaTUUYECKHUE YIIJIEBO-
nopoasl. ['opeHue aneTuneHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIaMe-
HHU JIJI1 CBapKU U PE3KH METAJIOB

— KUCJIOPOJICOIepsKallie coeAMHEeHUs (CIUPTHI U (DEeHOIbI, KapOOHOBBIE KHUC-
JOTBI U 3QUPHI, AIBJAETUABI U KETOHBI, JKUPBI, yrieBoabl). IIpakruyeckoe
MPUMEHEHUE PTUIICHTIIUKOIIA, TaulepuHa, henona. [Ipumenenue dhopmanbie-
ruja, alueTaabJerua, yKCyCHOM KMCIOThl. Mblia Kak COJIM BBICIIMX KapOOHO-
BBIX KHCIIOT. MoroIue CBOCTBa MbLIa

— a30TCOACpKAIMNEC COCANMHCHUA (aMI/IHLI 1 aMHHOKHCJIOTHI, 66J'IKI/I). Bricoko-
MOJICKYJIAPHBIC COCIMHCHUA (CI/IHT@TH‘IGCKI/IG u 6I/IOJIOFI/I‘-IGCKI/I-3KTI/IBHI)IG).
MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ'II/IMepI/ISaI_II/IH OTHJICHA KaK OC-
HOBHOC HaIIpaBJICHUC €TI0 UCITIOJIb30BaHM.

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU OPraHUYCCKUX CO@)II/IHCHI/Iﬁ

IIpakTuyeckoe 3anaTtue Ne 6 CBoiicTBa OpraHMYECKUX COEIMHEHHMH OT-
JIeNIBHBIX KJIACCOB (TpHUBMAIbHAs M MEXJyHapoaHas HOMEHKJIATypa, XUMH-
YECKHE CBOMCTBA, CIOCOOBI TMONYYEHUs): TpeAeSbHbIE (aJKaHbl U IUKIIO-
QJIKaHbl), HEMpeeNbHbIe (AIKEeHbI, AIKUHbI U alKaJueHbl) U apOMaTHYECKUe
YIII€BOIOPOAbI, CIIUPTHI U (EHOJIBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, allbje-
TU/Ibl U KETOHBI, AMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIUHE-
HUs. 3aJaHUs HA COCTaBJICHUE YPaBHEHUN XUMHUUYECKUX PEAKIMN C y4acTueM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHUS

IIpakTnyeckoe 3anaTue Ne 7 CocTaBieHHE CXEM peakUuil (B TOM YHUCIIE IO
MPEJIOKEHHBIM 1I€TI0YKaM MPEBpAIICHUI), XapaKTePU3YIOIINX XUMHYECKHEe
CBOWCTBA OPraHUYECKUX COCJMHEHUN OTNENbHBIX KJIACCOB, COCOOBI MX TO-
JIy4E€HHSI U Ha3BAaHWE OPraHWYECKHX COEAVNHEHUH MO TPUBHAIBHON WIH MEX-
JYHAPOJAHOW CUCTEMATUYECKOW HOMEHKIIATYpeE.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKUX 3a/IaHUN Ha CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTHENBbHBIX KIACCOB

17.05.2012 Ne 413

JIMyHOCTHBIE, METaNpEAMETHEIE U
MpeIMEeTHBIE KOMITIETEHITIH B CO-
otBetcTBUU ¢ I'OC cpeanero
o01iero oopa3oBaHusi, yTBEp-
KJICHHOTO MPUKA30M MHUHHUCTEP-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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JlaGopatopHoe 3ansitue Ne 3 JlaGoparopnas pabota «IIpeBpamenust opra-
HUYECKUX BEILECTB IpU HarpeBaHuM». [losyueHue sTUiIeHa M U3y4EHHUE €ro
CBOMCTB. MoienupoBaHue MOJIEKYI U XUMUYECKUX IIPEBPALLECHUNA Ha IIpUMe-
pe 3TaHa, 3TUIEHA, alleTUIEeHa U Jp.

Tema 4.3.
Wnentudukanus op-
TaHUYECKUX BEIIECTB,
WX 3HAYCHUE U MpHU-
MeHEHME B OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJI0-
BEKa

Conep:kaHue y4eOHOT0 MaTepuaJia

Buooprannueckue coeaunenus. Ilpumenenue u OMOJIOTHYECKas! POJIb yIIlie-
BOJOB. OKHCIICHHE YIJIEBOJOB — HMCTOYHUK SHEPIUU KMBBIX OPraHU3MOB.
Ob6nactu nmpuMeHeHUs] aMMHOKHUCIIOT. [IpeBpamienust OenKkoB MUIIK B Opra-
Hu3Me. buonornyeckue ¢pynkiyum OenkoB. bruonornueckre GpyHKIUN KHUPOB.
Ponb opranndeckoil XMMHUM B pelIEHUH IPOOJIeM NUIIEBON O€3011aCHOCTH

Posib opranndeckoil XMMHUK B peIICHUH MPOOJIEM SHEPreTHYeCcKor Oe3omac-
HOCTH, B Pa3BUTUHU MEIUIIMHbI, CO3JaHUU HOBBIX MaTepHallOB, HOBBIX UCTOY-
HUKOB 3HEpruu (albTepHaTUBHbIE UCTOUHUKH 3HEpruu). OnacHOCTh BO3/EH-
CTBHsI Ha XMBBIE OpPraHM3Mbl OPraHUYECKUX BELIECTB OTIEJIbHBIX KJIACCOB
(yrneBomoposl, COUPTHI, (PEHOINBI, XJIOPOPraHUYECKUE IPOU3BOJHBIE, Allb-
JeTUAbI U JIp.), CMBICII IIOKa3aTessl MPeIeIbHO TOMyCTUMON KOHIIEHTPALUU

JlaGopatopHoe 3ansitue Ne 4 JlaGoparopHas padota: «nenTuduxanus op-
TaHWYECKUX COCAMHEHHUH OTAEIBHBIX KiaccoB» MmeHTtndukamus opraHude-
CKUX COEIMHEHHUH OTIENIbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, Kpaxmaia,
YKCYCHOM KHCIJIOTBI, O€JIKOB M T.II.) C WCIOJb30BAaHUEM HX (PU3UKO-
XMMHUYECKHX CBOMCTB M XapaKTEPHbIX KaueCTBEHHBIX peakiuil. JleHaTypauus
Oenka mpu HarpeBaHuH. L[BeTHBIE peakunu OenkoB. Bo3HWKHOBEHHE aHAIN-
TUYECKOTO CUTHaJIa C TOUYKH 3PEHHUS] XUMHUUECKUX MTPOLIECCOB IPU MPOTEKaHUU
Ka4eCTBEHHOW PEaKIWH, MO3BOJISIONIEH HWIACHTU(DUITUPOBATD MPEUIOKEHHBIE
OpraHUYecKue BeleCTBA

KonTtpoabsnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JInuHOCTHBIE, METaNpeIMETHBIE U
MpeIMEeTHbIE KOMIIETEHIUH B CO-
otBetcTBUH ¢ I'OC cpemnero
o0rmero oopa3zoBaHwsl, yTBEP-
JKIEHHOT0 NPUKAa30M MUHUCTEP-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

Pa3nea S.

Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKI Uil

CkopocTh XumMuye-

Coaep:xanue yueOHOro MaTepuaJia
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CKMX PEaKLIUM.
XUMUYECKOE PaBHO-
BECUE

CKOpOCTh peakilu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MIPUPOJIBI pe-
arvpyooIllyuX BEIIEeCTB, KOHIEHTPAIUU PEarupyroliuX BEIIEeCTB, TeMIIeparTy-
pBl M TUIOINAAM PEAKIMOHHOM MOBEPXHOCTH. TeroBbie 3((EeKTh XUMUYe-
CKUX peaklUid. DK30- U SJHIOTEPMUYECKHE, PEaKIIH.

O6parumMocTh peakiuii. XMMUYECKOe PAaBHOBECHE M €r0 CMEIIEHUE Mo/ AeH-
CTBUEM pa3NUYHBIX (DAKTOPOB (KOHIIEHTpAIUSl PEareHTOB HJIM IPOJIYKTOB
peakluu, JaBJ€HUE, TeMIeparypa) JUisl CO3/aHHs ONTUMAIbHBIX YCIOBUHU
poTeKaHus XuMuueckux nporeccoB. [Ipunnun Jle [llatenne

IpakTnyeckue 3ansaTuss Ne 8 PemieHue npakTHKO-OPUEHTUPOBAHHBIX 3a-
JaHWUW Ha aHaiau3 (aKTOPOB, BIUSAIONIMX HA M3MEHEHUE CKOPOCTH XHUMHUYe-
CKOH peakii, B T.4. C TIO3HUIIMIA SKOJIOTHUECKHU LIEIeCO00pa3HOTO MOBEICHUS
B OBITY U TPY/IOBOH NEATEIHHOCTH B IEJISAX COXPAHEHUS CBOCTO 3J0POBBS U
OKpY’Karollled MpUpOIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuumna Jle-Illatense s HaxoXAeHUS HaNpaB-
JICHUsS] CMEIICHUs PAaBHOBECHS XMMHYECKON peaklud U aHaau3 (PaKTopoB,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pasznea 6.

PacrBopbI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenune kak ¢usnko-xumuueckuil npouecc. PactBopsl. Cioco6s! npu-
TOTOBJIEHHsI PacTBOpPOB. PacTBopumocTb. MaccoBasi 101 pacTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTeNs MPeAeabHO JOIMYCTUMON KOHLIEHTPALUN U €r0
UCIIOJIb30BAaHUE B OIIEHKE IKOJOTMYECKON O€30MaCHOCTH.

[TpaBuia 3KOJOTHYECKU 11€TI€CO00Pa3HOTo MOBENEHUS B OBITY M TPYAOBOMH
JIEATEIBHOCTH B LIEJIAX COXPAHEHHUs CBOETO 3/10POBbS M OKPYKArOLIEH MpHU-
POJHOM Cpenbl; ONMACHOCTh BO3JECHUCTBUS Ha XKUBBIE OPraHU3MBbl OIPEEIICH-
HBIX BEIIICCTB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha pPacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON AESITEIbHOCTH YeJIOBEKa

Tema 6.2. Uccneno-

ConeprxaHue y4eGHOro MaTepuaJia

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusl, yTBEp-
XJICHHOTO MPHUKa30M 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-
TBOpOB». [IpuroroBiieHue pacTBOpPOB 3alaHHON (MaccoBOM, %) KOHLIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMM) U OINPEAEICHUE CPE.bl
BOJHBIX pacTBOpOB. Pelienue 3a1a4d Ha IPUrOTOBIIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUeE (CoAepKaHUe TPUKIIATHOTO MOYJIs1)

Pa3gen 7.

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

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JESITEIbHOCTH YeII0-
BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitmme nOCTHMXEHHUST XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xuMum B oOecriedyeHUH 3KOJIOTMYECKOM, PHEPreTHYSCKONH M IHUIIECBON
0€30MMacHOCTH, Pa3BUTUU MEAMIHMHEBI. [IpaBuia moucka W aHaIM3a XHUMHYe-
CKOIl mHbOpMaIMU U3 Pa3IUYHBIX UCTOYHUKOB (Hay4dHas ¥ yueOHO-Hay4dHas
JuTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET)

IpakTnyeckoe 3ansaToe Ne 9 [lonck u aHanu3 KeMCOB O MPUMEHEHUU XH-
MHYECKHUX BEIIECTB M TEXHOJOTHMA C y4eToM OynyIlieu mnpodeccuoHambHOM
NESTENIbHOCTH MO TeMaM: BaKHEHIlMe CTpPOUTEIbHBbIE MaTepHalbl, KOH-
CTPYKIITMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepamMHuKa, MaTepHasbl IS
AIIEKTPOHUKH, HAHOMAaTEpUalbl, TEKCTHUJIbHBIE BOIOKHA, HCTOYHUKH DYHEPTUH,
OpraHWYEeCKHe M MUHEpaIbHBIE yI0OpEHUs, JIEKapCTBEHHBIE BEIIECTBA, ObI-
TOBasi XUMHUSI.

3amuta: IlpencraBneHue pe3ynbTaToB pelieHUs KeWcoB B (opMe MHUHHU-
JIOKJIaJia ¢ Mpe3eHTaluein

[IpodeccnoHaIbHO-OpUEHTHPOBAHHOE cojiepxanue. [louck u aHanu3 Kercos
0 MPUMEHEHHH XMUMHUYECKHX BEIIeCTB M TEXHOJOTHUH C yueToMm Oymyiiein
MpoeCCHOHAIBHON JEATEIHHOCTH IO TEMaM: TIEPEBO3Ka XUMHUHU U OIMACHBIX
TPy30B, IEPEBO3KA OPraHUYECKUX U MUHEPATbHBIX YIOOPEHUH.

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusl, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

IIpomexyTouHasi aTTecTANMA MO AUCHHUILIMHE (1M PepeHIIUPOBAHHBIH 3a4eT)

Bcero

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

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

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTA0OPaTOPUK XUMUU ISl IPOBEJCHUS 3aHATUIA JIEKIIMOHHOTO THUIA, MpPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYIIOBLIX, HUHIUBUYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabouee MeCTO MpenoaaBaTes;

- CIIELUATIM3UPOBAaHHAA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarouXxcs);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMITBIOTEp (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

Y4eOHO-HaTJISIHbIE TOCOOUS: TJIaKaThl, y4eOHO-HATJIAIHbIE TOcOo0Ous, o0eceyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueld mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ay M0 MaTepUalibl, KOMITBIOTEPHBIC MPE3CHTALINH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM, BBIXOJ B
r7100anpHyI0 ceTh IHTEpHET, OCHAIIEH JULIEH3MOHHBIM IPOTPAMMHBIM 00€CIIEYEHHUEM.

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

1. Audunorenona, N.B.Xumus: yaeOHUK U TIPAKTUKYM ISl CpeiHero mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u31I., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.M. Opranmueckas xumus: yueOnuk /AWM. ApremeHko.- 5-¢
u3., ucap.- MockBa: KHOPVYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

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

4. Aundunorenona, U. B. Xumus: yueOHUK 1 MPaKTUKYM ISl CpeHETO TIpodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 2-¢
W31I., UCIIp. U Aoi.- 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.M. Opranndeckas xumusi: yueOuuk /A.H.Apremenko.- 5-e u3n.,
ucrp.- u pom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

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

HNuTepHer-pecypcsl



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

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoObeBbI ropbI»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O0pa3oBaTenbHbIN CAUT AJISI KOJIBLHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeToandeckne yka3aHus JJIsi 00YJArOIIMXCS MO BHIMTOTHEHUIO TPAKTHYECKUX
paboT.

12. MeToanuecKue yKa3aHus ISl 00y4aroNuXcs 10 BBIMOJHEHHUIO Ja00PaTOPHBIX
pabot
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHUHCKON TPaKIaHCKOH HJCH-
TUYHOCTH;

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JIEJICHUIO;

- HaJIMYMe MOTHUBALIUU K 00YUYEHHIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIECHHOCTEN HapoaoB Pocculickoit de-
Jepalyy, UCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX Tpaauuuid, (op-
MHUPOBAHHUE CHCTEMBbl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb SN M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU U JOCTHKCHHUSIM
OTEYECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE ITOBEJCHHE B
npodeccHoHaNbHOM JEATENBbHOCTH U B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

- TOTOBHOCTh K TPOJOJDKEHUIO OOpa3oBaHHsl W TMOBBIIICHUS
kBanuKkau B H30paHHOW MPO(ECCHOHATBHOM JEeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTHUKEHUS COBPEMEHHOW XMMHUYECKON
HayKl M XHMMHUYECKMX TEXHOJIOTUH Ui TOBBILIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO  pa3BUTHS B BBIOpaHHON Mpo¢ecCHOHAIbHOU
NESTENIHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yuyeOHbIE NeHCTBUS (PETyJIsATUBHBIE, MIO3HABATEIbHbIE, KOM-
MYHHKaTHUBHBIE);

- CIIOCOOHOCTBH MX HCIIOJIb30BAHUS B MTO3HABATEIBHON U COLMANb-
HOU MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTr0 COTPYAHU-
YecTBa C MeJarornuecKuMu pabOTHUKaMHU U CBEPCTHUKAMH, K YUYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABbIKAMH Y4€OHO-HCCIIEI0BATENbCKOM, TPOEKTHON U
COITMAJIBHOM ASSITEIBbHOCTH;

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSTeIbHOCTH M OCHOBHBIX HHTEJUIEKTYyaJIbHBIX Oonepauuil (MoCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs,, CHUCTeMAaTU3allui, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
MOCTAaBJIEHHOW 3aJayd, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HaOyroieHNsI, HAy4YHOTO OHKCHEPUMEHTA) [UIs HU3YYCHHs Pa3IUUHbIX
CTOPOH XHUMHYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTB CTAJIKUBAThCs B MpodecCHOHATIBHOM cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpemnuii 6amr 1o Te-
KYIIIUM OIIEHKaM ycIie-
BaEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHUs
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUISI MOJY4YEHUS
XUMHYECKOH HH(pOpManmu, yMEHUE OIICHHTHh €€ JOCTOBEPHOCTH IS
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHAIbHOU chepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPECTABICHUN: O MATEPHAIIBHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHH XMMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJiu B oOecreue-
HUW YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIO-
THYECKOM, IHEPreTHYECKON 1 MUIIEeBOH 0€30MacHOCTH, B PA3BUTHH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHny paIMOHAIIBHOTO IMPUPOJIONOJIB30BaHus, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKAa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATral0IIKMe TOHITHS (JIOMOTHUTEIBHO K CUCTEME MMOHATHI 6a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
rUOpUIM3AIMS aTOMHBIX OpOMTaNIeH, XUMHYECKass CBI3b («O» U T —
CBA3bY», KPATHBIE CBSI3M), MOJISIpHASI KOHIEHTpAIHs, CTPYKTypHas Gopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpudeckas (LHC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBbIE), pacTBOPHI (UICTUHHBIE, JUCTIEPCHBIC CUCTEMbI), KPUCTAILIIOTH/I-
paThl, CTENEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TE€O-
pUH U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIC)KAIIHE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU BEILIECTBA HA aTOMHOM,
MOJICKYJIIPHOM U HAJMOJICKYJSIPHOM YPOBHSIX; NPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEaKIMi, TePMOJAMHAMUYECKUX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJIEHHUS O CBOMCTBAX, COCTABE, MOJY-
YeHHUH U OE30MacHOM HCIOJb30BAaHUHM BAKHEHIINX HEOPTaHWYECKUX W
OpTraHUYECKUX BEUIECTB B OBITY U MPAKTUUECKON JEATEIHHOCTH YEJIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOoJa, MepepadboTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTEpPHbIE MPU3HAKU
Y B3aMMOCBSI3b U3YUEHHBIX MOHITHHI, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATHSI TIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX NPEBPAILECHHI; BBISBISATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUH C TOHATUSMHU U MPECTABICHUAMH IPYTUX MPEAMETOB ISl OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CUCTEMHbBIE XUMUUYECKHUE 3HAHUS TSI 00h-
SICHEHUSI ¥ IPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUpoay;

- ¢c(hopMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHHA MEXKTYHAPOIHOTO COI3a TEOPETUUYECKON W TIPU-
KJIaJJHOH XUMUU U TPUBHUAIbHBIE HA3BaHUS BEILECTB, OTHOCSLIUXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUs: (hOpMyIl Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POPMYT OPraHUYECKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMIM MOCPEICTBOM COCTABJICHHS JJIEK-
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TPOHHOTO OajaHca ITHX PEaKIUi; peakIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHS HMX IOJHBIX M COKpAIIEHHBIX MOHHBIX YpPaBHEHUH; peakuuid
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMILJICKCOB ITUHKA U aJIFOMUHUS); TIOATBEPKIATh XapaKTePHbIE XUMUYE-
CKHE€ CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMH JKCIEPUMEHTAMH U 3aIlu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKMEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU Ui KiIacCU(PUKALIUN
U3Y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U
BaYKHEHINIME CBOWCTBA BEILECTB, NPUHAMICKAIIUX K OINPEACICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIU; YIIIEBOAOPOBL, MPOCThie 3(PUPBI, COUPTHI, (HEHOIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXKHBIC 3(PHUPBI, KHUPHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWMCTBaX BENIECTB JUISI JKCIIEPHUMEHTAILHOW IPOBEPKU THUIIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NpPOTEKAaHUS XMMUYECKUX PEaKIHid U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHUS,

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPKAATh HAa KOHKPETHBIX
IIpUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OpraHuye-
CKHX COEIMHEHUH OT KPaTHOCTHU U TUIIA KOBAJIEHTHOU CBS3H («G» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKyJaX; a
TaK)Xke OT OCOOCHHOCTEH pealn3aliy Pa3IuYHbIX MEXaHHW3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh OSJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 31eMeHToB 1-4 mepuonos Ilepuoamnueckoit cucremst [I.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXXHOCTH, UCHOJB3YsS TOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, IHEPTreTUUECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MBIX MU COeIMHEHHI TI0 TIEpHOJIaM | TPYIIaM;

- BJIaJICHHE CUCTEMOMN 3HaHMH O METO/aX HAay4HOTO MMO3HAHMS 5B-
JICHUW TIPUPOJIBI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX U YMEHHSIMH
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
U 7151 OOBSICHEHUSI XUMHUYECKUX SBIICHHH, UMEIONINX MECTO B NPUPOC
MPAKTUYECKOH IeATEIIbHOCTH YeJIOBEKa U B IOBCETHEBHOM JKU3HU;

- cpopMHPOBAaHHOCTH YMEHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YPaBHEHUSIM XUMHUECKUX PEAKIMH C UCTI0JIb30BaHUEM
¢u3nyecKux BeIUUUH (Macchl, 00beMa Ia30B, KOJUYECTBA BEIIECTBA), Xa-
PaKTEpU3YIOIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: pacyeThl MO
HaXO0XJACHUI0O XMMHUYECKON (POpMyIbl BellecTBa; pacdyeTbl Macchl (00be-
Ma, KOJIMYEeCTBA BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO M3 MCXOTHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBAa WJIM JAaHO B M30BITKE (MMEET MPHMECH); pacueThl
MaccoBOW WM OOBEMHOW IOJIM BBIXOJA MPOAYKTa PEAaKIUU; pacueThl
TETIOBOTO 3(pexTa peakuuit, 00beMHBIX OTHOIIECHHUI ra3oB;

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON Oe30MaCHOCTH MOCIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHON JIEATEIBLHOCTH YEJIOBEKA, CBSI3AHHOM C Mepepa-
OOTKOI BEIECTB; UCMOIb30BATH MOJYUYCHHbIC 3HAHUS Ul PUHATUS Tpa-
MOTHBIX PEIICHUH MPOOIJIEM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEJIHHO IUIAHHUPOBATH U

23




MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (MOJyYeHUE U U3yYeHHE CBOWCTB
HEOPTaHMYECKUX W OPTraHUYECKHX BEIIECTB, KAUCCTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJICOJEPKALINX OpraHuye-
CKUX BEIIECTB, PEUICHHE dKCIIEPUMEHTABHBIX 33/1a4 110 Pacro3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIEeCTB) C COOJIOJCHHEM IpaBUII
6e30macHOro 00paleHns ¢ BEIECTBAMU H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LIEIN HCCIEAOBAHUSA, MPEAOCTABIATh B Pa3IMYHOU
(dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITH [IEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEpaTypa, CpPeJCTBa MaccOoBOW WH(OpMALUHU, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
MaIuio, rmepepadaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBHH C MOCTaB-
JIEHHOW y4yeOHOH 3a1aueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTh BO3JCH-
CTBUSI Ha KMBBIE OPTaHU3MbI OINPEACICHHBIX BEIIECTB, IOHUMAs CMBICI
MOKa3areysl MpeaeIbHOW JOMYyCTUMOW KOHIICHTPAIlMU, W TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHUS U MPEIOTBPAICHHUS] UX BPEAHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

4.2. q)OH)I OIICHOYHBIX CPEACTB AJdA MPOBCACHUNA TEKYHIECI0 KOHTPOJIA M

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o TMCIOMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeH[[Hﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHGTGHHHﬁ, OIMINCaHUC IIKaJl OICHHBA-

HUS COJIepKaTCs B MPUJIo:KeHun 1.

KoHTpoJsibHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHNs COIEpKATCS B MPUJIOKeHnH 1.

MeToanuyeckue MmaTepuaabl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHUPOBAHUE KOMIETEHIUH, COAEpPKATCS B MPHIIOXKE-

HUH 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIsl IPOBe/IeHUS MIPOMEKYTOYHOI aTTecTAlMU N0 JUCHUIINHE
O/1.07 XUMUs

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

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOﬁ aTTeCTalMu OCYUICCTBIIACT-
Csl Ha OCHOBE CJIEYIOUINX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHHM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(ECCHOHAIBHBIX KOMIIETEHIIMH, IPOAEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

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

HaOgCXKHOCTH OLICHKM — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI>1 JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOMYMBOCTH NPU HEOJHOKPATHBIX OLIEHKAX YPOBHSA C(HOPMHUPOBAHHOCTH 3HAHMIA,
YMEHUH, MPAKTHYECKOTO OIBITA, O0INX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJYarOIIuXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMIOJIHEHUS 3aJJaHUi JJOJKHA TIO3BOJISTh UH-
TErPATUBHO OLEHUBATH OOIIHNE U IPO(HECCUOHATBLHBIC KOMIIETSHITUH 00YJIarOIIHXCS;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIIOJHEHUS KOHKYPCHBIX 3a/laHUM 0JIKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NMPO(EeCCHOHATILHOW OpUEHTALIMM WIIM MIPEANIOYTEHUN MpernojaBaTesie, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBINOJSIHEHUU NPOLIETYP OLIEHKH 3aaHUN UCIOJIB3YIOTCS CJIEYIOIINE OCHOBHbBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIMOJHEHUS 33/1aHUI OLIEHMBAIOTCS B COOTBETCTBUM C pa3pabOTaHHBIMU KpHTE-
pUsAMU OLICHKH.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHHUS.

IlepeBoy nsiTh GanbHOM IIKAJIBI YY€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

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

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «X0OpoIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyIOBJIETBOPUTEIb- <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 NPAaBHJILHLIA OTBET M NOAYEPKHU €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJbLKO OJTHH.

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

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

I'mppoxcun HaTpus — 3T10:
[Ilenoup HaTpus;

Oxkcup HaTpus;
A30THCTOKHCIIBINA HATPU;
CepHOKHCIIBINM HaTpUM.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJIusl.

T"aménas u3BecThb — ATO:

. I'mapoxcnn kanbuus;
. Kapbonat kanpus;

. Okxcup KaabIys;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBbIH:

B menounoi cpene;

B nHeliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemectBa, KOTOpBIE IPOBOIAT 3JIEKTPUIECKHUI TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIEKTPOTUTHIECKYIO JUCCOLMAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep menoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookcu natpus (1);
I'mapookcun nunka (11).

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

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

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

PactBOp ritoKk038I;

PactBop caxapo3sbl.

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

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

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

C.Appenuyc;

H.H.CemenoBbIM;

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 MEXKAY COAEPKAHNEM INMEepPBOr0 W
BTOPOro CTOJ00B. OTBET 3anuChIBAETCH B TA0JUILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIIOH BElIeCTBa U KJIaCCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKION MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcuibl HecoieoOpasyrolue

4) COJIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXKAY (OPMYIIOH BEIIECTBA U KIACCOM/TPYIIIIOH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOM OYyKBOM, MoA0EpUTE COOTBETCTBYIONIYIO MTO3UIINI0, 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 NMPUHAJICKHT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOH, 010EpUTE COOTBETCTBYIOIIYIO MO3ULIMIO, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii rTHIpPOKCUA

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOi BellecTBa U KJIaccoM/TPyIIONn,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAMISKHUT: K KOKIOU NO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 poi.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

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

4) nBOWHas COJIb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNUCATH B YCTAHOBJIEHHOM JUIsl 0TBeTAa MoJie. OTBeTOoM
MOkeT ObITh nudpa, oTAeIbHOE CJI0BO, CJIOBOCOYETaHUeE. (3aKkpbITas ¢opma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpI/mmauHH ANIEKTPOHHBIX 00JIAaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BEIIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. IIpoaoimKuTe MpeiosKeHUe: ajJKeHbl — 3TO YTIIEBOJOPOIbl, HMEIOLIHE. . .

28. IlpogomkuTte npeiokKeHHe: BelecTBa OyTaH U MEHTaH 0 OTHOIICHUIO IPYT K IPYTY SBISIOTCA. . .
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIbLHYIO N0CJA€10BATEJIbHOCTD JICHCTBHIA.
OTBeT 3anKuCchIBACTCH B TA0JAUIY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 11€TTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) pasButue nemnu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

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

2. B 2 1 pactBOpa cepnoii kucnotsl cogepxutcs 456 r H ; SO 4. Paccuuraiite MmaccoByro
JIOJTF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIbKO BOJIbl U COJIM HYKHO B3sTb, 4YTOOBI purotoButh 250 r 10 %-ro pacrBopa HUT-
paTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toi conu. KakoBa maccoBast 10J1s1 COH
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumoneicTBus 10 r xymopuaa
HaTpHUsl U HUTpata cepedpa.

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

7. Cwmemanu 25 0 r pacTBOpa MOBapeHHOM coJM ¢ MaccoBoi ponent 15 % u 30r pactBopa ¢
MaccoBoii goseit 20 %. OnpeneanTe MacCcoBYIO JIOJIIO B TOJYYEHHOM PacTBOPE.

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

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOM Josied 15 % Bwlmapuiau 3 T BOABL.
Omnpenenure MacCOBYIO JIOJIO COJIM B TIOJyYEHHOM PacTBOpE.

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

xyopua kanust 15 % Juist mory4eHus pacTBopa ¢ MaccoBoi jnoseit 17 % ?

1.3.2. Kpurepuu oueHku

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

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

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHE IPABUIBHOM IOCIEJOBATEIBHOCTU YCTAaHOBJIIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- IIpY OTBETE Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIIU CONOCTABJICHUE IMPOU3BEAECHO
BEPHO I BCEX Map.
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Kputepun onieHKH pe3yibTAaTOB BBINOJHEHHSA 3aJaHUSI «TeCTHPOBAHUE»

Kon-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICEHO YCJIOBHE 3a/1auH, MPEJCTABICHBI BCE XMMHYECKHUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIICHO C HE3HAYUTEIHbHBIMHU HETOYHOCTSIMHU,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- ycIioBHe 3aaHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/7a4M U B (OpPMYIax, HCH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIOBUU 32+ 0,1
nadd, | HeTouYHOCTh B (pOpMyax, UCIIOJIB3YEMbIX B PEIICHUU 33/Ja4H
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBMH 3ajiauu, 2 U Oosee HeTouHOCTEH B hopMyiax, UCIOIb3YEMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYIIECTBIISAETCS MO AITOPUTMY: 3alMCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIHNEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OpPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIlIeHUs 3a/1a4 OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MekayHa- MaxkcumajibHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBeIeHbl pacyeThl EPeBOJia BCEX €IUHUI] H3MEepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH1)
- nonymieHa 1 omuOKa MpH MPOBEAECHUU pacueTa MepeBoja €AMHULY 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBI 2 OMMOKHW MPH MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus: PU3NYeCKUX BEIUYMH B MeXAyHapOIHYIO CUCTEMY €IUHHI]
(cn)
- HEeBEpHO MPOBEJIEHBI PacueThl IEPEBOJIA BCEX EIUHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XUMUYecKUX (opMyJI VISl peleHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

- BCPHO U MOCJICAOBATCIIBHO 3aIlTMCAHBI BCC q)OpMyJIBI B COOTBCTCTBHUHU C

0,4
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CHMBOJIUKOW, HEOOXOMUMBIE JJIs YCTAHOBJICHHS] COOTHOIICHHUS CYIIIEH
CTBYIOIIIETO MEXITYy GU3HMUCCKUMU BEIIMIYUHAMU

- MPABUJIBHO COCTABJICHbI YPABHEHUS, CBS3BIBAIOIINE XMMHUUYECKUE Be-
JIMYUHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3auCcaHbl (OPMYIIbI B COOTBETCTBUU |
CUMBOJIUKOW, HEOOXOAMMOM ISl YCTAHOBIICHUS COOTHOIICHHS CYIIle
CTBYIOLLEIO MEKJy XUMUYECKUMU BETUUHMHAMU

- NPAaBUJIIBHO COCTABJIEHbI YPABHEHUS, CBSI3bIBAIOLIME XUMUUECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJUKOH, HEOOXOIUMOM AJii YCTAHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBSA3BIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJja B COOTBETCTBUU C CUMBOJIMKOW, HEOOXOAUMOM JIJIsl YCTAaHOBJICHHUS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIONylIeHa oAHa OIIMOKa MpU COCTABJIEHUU ypaBHEHUH, CBSI3bIBAIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYIIEHbl OMIMOKa MPU COCTABICHUU BCEX ypPaBHEHUH, CBS3bIBAIOA
MIMX XUMHYECKUE BETHUNHBI

MaremaTu4ecKkue pacyerbl 10 XMMUYECKUM (popMyJsiaM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe siBJIEHHE € KOJHYEeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUYETHI TI0 BCEM XHMHUYEH
CKuUM (opMyJaM B COOTBETCTBUHU C €IMHUIAMHU HU3MEPEHUH XHUMHYe-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX pPacyeToB COAEpKaT  LU(PPOBOE
3HaYeHHE M COOTBETCTBYIOIIEE eMy O00O3HAYCHUE €UHUIIBI H3MEPEHHS
xummndecknx BeianunH (CH)

0,4

- BEPHO MPOU3BEJCHBI MAaTEMaTHYECKHE PACUEThI IO BCEM XUMHUYECKUM|
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMHU U3MEPCHHI XMMHYCCKHX BE-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTe MaTEeMaTHYECKOTO PacyeTa COJAEPKHUTCS TOJBKO)
ero nu(poBoe 3HAUCHUE

0,3

- HEBEpPHO MNPOU3BEACH MaTEMATHYECKHN pacueTr Mo | XUMHYECKOH
dbopMyIe, HO B COOTBETCTBHM C €IUHHUIIAMH H3MEPEHUN XHUMHUYECKUX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTHYECKOI'O pacuera COACPKUTCS TOIBKO|
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMaTHUECKUW pacdeT 1o | XUMHUYECKOM]
dbopmyne 0Oe3 yKazaHUs EAWMHUI] W3MEpPEHUN (PU3MUYECKUX BEIIUYWH
(Ch);

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

0,1

- HCBCPHO NPOU3BEACHBI BCC MAaTEMATUUCCKHUEC PACUYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 33/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMasbHbIi 021
— 0,2 6a10B

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI pT'yMEHTHUPOBAH U 00OCHOBAH; MPAaBUIHLHO U OOCTOSATEIHHO Ja-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIlIeHa MOCIeI0BaTeIbHOCTb, JOIHKa OOBSICHEHNUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUMUTENbHbBIC 3aTPYJHEHHUS, OTBEUas Ha COIMYTCTBYIO
M€ BOIIPOCHI

- 3HAUMTEJIBHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHHUTb, KakKUM OOpa3oM
MIPUIIE K PEUICHUIO 3a/I1aHts), BHIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMH 1 OOOCHOBAaHHBIMU; CTY/ICHT UCHBITHIBACT 3HAUUTEIIHLHBIE
3aTpyAHEHUS, OTBEYast HA COMYTCTBYIOIINE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe o0ecmevyeHHe IJIsi NMPOBeJIeHHs INPOMEKYTOYHOH aTTe-
CTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOUHETe XUMHUU.

1.5. YueOHO-MeTOANYeCKOEe U HH(POPMALMOHHOE o0ecrieyeHHe /IJIsl IPOBEACHHUsI IIPOMEIKY-
TOYHO} aTTecTalNu

1. Amncdunorenosa, .B.Xumus: y4eOHUK M MPAKTHKYM JUIS CPETHETO MPOQEeCcCHOHATLHOTO
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 A.UW. Opranmyeckass xumusi: yuyeOnuk /A.W. ApremeHko.- 5-e¢ u3f., 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¢uHorenosa, . B. Xumus: yueOHUK M MPAKTUKYM JUIsL CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. [lonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

5. Xumus: 3amaun u ynpaxHenus/ Epoxun IO.M. - 1-e m3g. — M.: Axagemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranmueckas xumusi: yaeOHuk /A.H.ApremeHko.- 5-¢ u3n., ucmp.- u
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O0mas xumus : yue6Hoe ocobue / ['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 ropbI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT IS NTKOJEHUKOB « XHMHS).

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCSI 110 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3aHus A7l O0y4YaroIMXCs MO BBITIOJHEHUIO MTPAKTUYECKUX PadoT.

12. Meronuyeckue yka3zaHus JiJIs 00ydaronIuXxcs M0 BBITOJIHEHUIO 1a00paTOpHBIX padoT
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