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1. TIACHOPT PABOUYEN IMPOI'PAMMBI YUEBHOI
JTUCIUIIJIMHBI O/1.07 XUMUSA

1.1 O6aacTs npumMeHeHus1 pado4yeii NporpaMmmal

Pabouast nporpamMma yueOHON TUCLMIIIIMHBI SBJSETCS YACThIO MPOTPaAMMBbI MOJI-
TOTOBKM cHenuanucToB cpeaHero 3BeHa (nanee — [ITICC3) B cootBercTBHM ¢ DI'OC
CIIO no cnenmansHocTH 13.02.07 DnekTpocHabKEeHUE.

1.2 Mecro y4eOHOiH AUCHMILNIMHBI B CTPYKTYpPe HNPOrpaMMbl HMOATOTOBKH
CIECHHAJMCTOB CPEAHEro 3BeHa:
YueOHas IMcuuIiMHa BXOAUT B 00meoOpazoBarenbhbii muki [TICC3.

1.3 lesn u TpeGOBaAHMSA K Pe3yJIbTATAM OCBOCHHS Y4€OHOI AMCUMIIIMHBI:

B pesynbrare ocBocHUs y4eOHOM TMCHUIUIMHBL 00YYatOMIMICs TOJKEH JOCTUYb
CJIEYIOLIUE PE3YJILTATHL
JAUYHOCHIHbIE:

- 0CO3HaHKE OOYYAOIIMMHUCS POCCUICKOM MPaXKAAHCKOW MACHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEACIICHUIO;

- HAIMYKAE MOTHBALIMA K O0YYECHHIO U TMYHOCTHOMY PA3BUTHIO,

- L[EJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHEN MO3ULMU JIMYHOCTA HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoil denepanini, UCTOPUYECKUX U
HAMOHAJIBbHO-KYJIBTY PHBIX TPAaULMi, (JOPMUPOBAHUE CUCTEMBI 3HAUAMBIX LICHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, QHTUKOPPYILIMOHHOIO MUPOBO33PEHUsS, NPABOCO3HAHMS,
SKOJIOTHYECKOM KYJBTYPBI, CHOCOOHOCTH CTABUTH LIEJIM U CTPOUTH KU3HEHHBIE MJIAHBL,

- YyBCTBO TF'OPAOCTH U YBAKEHUS K UCTOPUHM M AOCTHKEHUSM OTE€YECTBEHHON
XUMHYECKOH HAyKW, XHMHYECKHM TPaAMOTHOE TOBEACHUE B NPO(PEeCCHOHATBLHOM
JEATEILHOCTHA U B OBITY IPU OOPALIEHUN ¢ XUMUYECKUMHU BEIICCTBAMH, MaTepUaaMy
1 IIPOLIECCAMU,

- TOTOBHOCTh K MPOAOKEHUIO 00pa30BaHUSl M TOBBIMICHHUS KBAIA(DHUKAIIMN B
n30paHHON TPO(ECCHOHATIBHOM ACATENPHOCTH W OOBEKTHBHOE OCO3HAHHWE POJIA
XUMHAYECKUX KOMIIETEHIUI B 3TOM;

- YMEHHE WCIIOJIb30BaTh HOCTIKEHUS COBPEMEHHON XWMHYECKONM HAyKA M
XUMHYECKAX TEXHOJOTMH Ui TOBBIMICHUS COOCTBEHHOIO MHTEJUIEKTYAIBHOIO
pPa3BUTHS B BEIOPAHHOH MPOQECCUOHANBHON ACITETbHOCTH,

Memanpeomemiuole:

- OCBOCHHBIC OOYYAIOIIMMHCI MEXMPEAMETHBIE TOHATHS M YHHBEPCAIbHBIC
y4eOHbIC ACHCTBHS (PETYIATUBHBIE, TO3HABATEBHBIC, KOMMYHUKATHUBHBIC ),

- COCOOHOCTh X MCMOJB30BAHMUS B MMO3HABATEIBHOW M COUMAIIBHON MPAKTUKE,
TOTOBHOCTH K CaMOCTOSATENBHOMY IUTAHUPOBAHHUIO W OCYILECTBICHUIO YUEOHOW Jes-
TEJBHOCTH, OPraHU3alii y4eOHOro COTPYIHUYECTBA C MEIarorHueCKMMHA PabOTHHKA-
MU M CBEPCTHHKAMH, K yYaCTUIO B MOCTPOCHWU WHIMBUAYATbHOW 00pa3oBaTENbHOM
TPAEKTOPUH;



- OBJIAJICHUE HABBIKAMM Y4E€OHO-HUCCIIEN0BATENBLCKON, MPOCKTHON U COLMAIBHOMN
JEATENIBHOCTH,



- HKCMOJIb30BAHHE PA3JIMYHBIX BHUJIOB TO3HABATEILHOW JEATENIBHOCTH W
OCHOBHBIX HHTEJUIEKTYAJbHBIX ONEpannii (MOCTAaHOBKH 334aud, (POpMyIMpOBaHUS
TUIOTE3, AHAJIM3a U CUHTE3a, CPABHEHUS, 000OIIECHUS, CUCTEMATH3AllNH, BBISBJICHUS
NPUYUHHO-CIICICTBEHHBIX CBS3EH, MOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJIOB) TSt
PELICHUST TMOCTABJICHHOW 33Ja4d, MPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHMS
(HAONIOACHUS, HAYYHOIO OSKCMEPUMEHTA) Ui M3YyYEHUS PaA3TUYHBIX CTOPOH
XUMHYECKAX OOBEKTOB M TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKMBATHCS B MPOQeCcCHOHATBHOM cdepe;

- WCHOJB30BAHWE PA3TUYHBIX HWCTOYHUKOB JUIS TOJYYCHHS] XUMHWYECKOH
uH(pOpMaLMK, YMEHHE OLCHUTh €€ JOCTOBEPHOCTh JUISl JOCTHIKEHMUS XOPOLINX
PE3yJIbTaTOB B MPO)eCCUOHAIBHOM cepe;
npeaIMeTHbIE:

- cOPMUPOBAHHOCTh MPEACTABICHHUA: O MATEPHAILHOM €IMHCTBE MUPA, 3aKO-
HOMEPHOCTSX M MO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE M 3HAYEHUM XUMHUU B
CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00CCIEYEHNH YCTOMUYMBOIO Pa3BUTHS YEIIO-
BEUYECTBA. B PEUICHUH MPOOJIEM 3KOJIOTMYECKON, SHEPreTHUECKON M MUINEBOH O€30-
NACHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHMHM HOBBIX MAaT€pHUajioB, HOBbIX UCTOUYHUKOB
SHEPruM, B 00ECICUEHUH PALMOHAIBHOIO MPHPOAONOIB30BaHUS, B (POPMUPOBAHUHU
MUPOBO33PEHUS U OOLICH KYJIBTYPBI YEJIOBEKA, & TAKKE SKOJIOTMYECKH 0O0CHOBAHHOTO
OTHOILICHUS K CBOEMY 3[J0POBBIO U PUPOJHON CPENE;

- BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAHM, KOTOpas BKIKOYACT: OCHOBOIOJIA-
TArOIINE MOHATHUS (JOTOJHUTEIBHO K CHCTEME MOHATUI 0A30BOr0 YPOBHS) - H30TOMBI,
OCHOBHO€ M BO30Y>KIEHHOE COCTOSIHHE aroMa, TMOpUAau3anusi aTOMHBIX OpPOWTANCH,
XUMUYECKas CBS3b («G» U «7T — CBSI3bY, KPaTHbIC CBSA3M), MOJIIPHAs KOHIICHTpALMS,
CTpyKTypHasi (opmysia, H30Mepus (CTPYKTypHas, reoMeTpuueckas (LMC-TpaHC-
W30MEPHS ), TUTTBI XUMHUYECKHX PEAKUUii (TOMO- U T€TEPOreHHBIE, 0OpaTUMBIE H HEOO-
paTUMBIE), PACTBOPHI (MCTUHHBIC, NTUCIEPCHBIE CHCTEMBI), KPUCTAJUIOTHAPATHI, CTE-
NEHb JUCCOLMALMH, BICKTPOJIA3, KPEKUHT, PU(POPMUHT);, TEOPUHA W 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHMS, JICKALIUE B OCHOBE MOHUMAHUS MPUYHHHO-
CTH U CUCTEMHOCTH XMMWUYECKUX SIBJICHUI, COBPEMEHHBIC MPEACTABIEHUS O CTPOCHUHU
BEUICCTBA HA ATOMHOM, MOJICKYJISIPHOM M HAIMOJIEKYJSPHOM YPOBHSX, MPEACTaBe-
HUS O MEXaHM3MaX XMUMUYECKUX PEAKUUH, TEPMOAMHAMUYECKAX U KUHETUYECKUX 3a-
KOHOMEPHOCTSIX WX MPOTEKAHMs, O XUMHUYECKOM PABHOBECHH, JUCIIEPCHBIX CHCTEMAX,
(haKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJYYCHWH M OE€30MacHOM HC-
NOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX U OPraHMYECKUX BEUIECTB B OBITY M MPaK-
TUYECKOW ACITETBHOCTH YEIOBEKA, OOIMMX HAYUYHBIX MPUHIMIIAX XUMUYECKOrO MpO-
M3BOJICTBA (HA MPUMEPE MPOU3BOJACTBA CEPHOM KMCIOTHI, AMMHAKa, METAHOJA, TEpe-
paboTKn HEPTH),

- ¢(hOpMUPOBAHHOCTH YMEHU BBISBIISTH XapaKTEPHbIE MPU3HAKU U B3AUMOCBS3b
U3YUYEHHBIX MOHSATHHA, TPUMEHSATH COOTBETCTBYIOIIME MOHSITUS MPU OMUCAHUU CTPOE-
HUS U CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEUIECTB M MX MPEBPAIECHU; BbIsB-
JSTh B3aUMOCBS3b XMMUYECKUX 3HAHUM C MOHATUSAMM M TPEACTABICHUSIMU JPYTrUX
OPEIMETOB AJist 0OJIEE OCO3HAHHOTO OHUMAHUS U OOBSICHEHHUSI CYIIIHOCTH MaTepHallb-
HOT'O €IMHCTBA MUPA; UCMOJIB30BaTh CHCTEMHBIE XUMUYECKUE 3HAHUS TSl OOBSICHEHUS
Y TIPOTHO3WPOBAHUS SBJIEHUI, UMEIOIMX €CTECTBEHHOHAYYHYIO TPAPOLY;
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- c()OPMUPOBAHHOCTh YMEHUI MCMONB30BATh HAMMECHOBAHUS XUMHYECKHX CO-
CAMHEHUN MEKIYHAPOJHOTO CO03a TEOPETHYECKOW M NMPUKIIAJIHOW XUMWH U TPUBH-
AJIbHBIC HA3BAHMS BEIIECTB, OTHOCAIIUXCS K U3YYCHHBIM KiTaccaM OpPraHM4YeCKuX U He-
OPraHuYECKUX COCANHEHUI, UCITOIIBb30BATh XUMAYECKYIO CHUMBOJIMKY TSI COCTABJICHHUS
(OopMyJT HEOPraHMYECKUX BEIIECTB, MOJICKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKPALIEHHBIX W CKEJIETHBIX) (POPMYJT OPraHUUYECKUX BEIIECTB, COCTABRIATh YPABHECHUS
XAMHUYECKUX  peakKmMii M pacKpelBaTb  MX  CYIIHOCTH.  OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI TOCPEACTBOM COCTABIEHMS 3JIEKTPOHHOIO OanaHca 3TUX
PEaKIMiA; peakuuii FOHHOrO OOMEHA MYyTEM COCTABIIEHUS UX MOJHBIX U COKPALIEHHBIX
WOHHBIX YPAaBHCHWI, PEAKIMIA MMAPOIN3a, PEAKIMA KOMIUJIEKCOOOpa30BaHus (Ha MpH-
MEpPE THAPOKCOKOMIUIEKCOB [IMHKA M AJIFOMHUHMS ), TOATBEPKIATh XapAKTEPHBIC XUMU-
YECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIMMMHU DKCIEPUMEHTAMHU W 3alUCAMHU ypaB-
HEHUA XUMAYECKUX PEaKLHA;

- c(hOPMHPOBAHHOCTb YMEHUH KJIACCU(PUUMPOBATH HEOPraHUYECKUE W
OPraHMYECKUE BEIIECTBA W XWUMHUYECKHE PEAKLUMH, CAMOCTOATEIBHO BbIOMPATh
OCHOBaHUS M KPUTEPUM sl KIACCH(PHUKALMKM W3YYACMBIX XHUMHUYECKHX OOBEKTOB;
XapakTepu3oBarTb COCTaB W BAXKHEHINHWE CBOWCTBA BEIIECTB, NPUHAMISKAIINX K
ONPEACTICHHBIM KJjlacCaM W TPYIIaM COCIWHEHWH (IPOCTBIE BELIECTBA, OKCHBI,
THIPOKCHJIBI, COJIM; YIJIEBOAOPOIBL, MPOCTBIE 3PUPBI, CIIUPTHI, (PEHOBI, ATbICTHIBL,
KETOHBI, KapOOHOBBIE KHCJIOTBI, CJOXKHBIE 3(QUPBI, KUPbI, YIJIEBOIbI, AMHHBI,
AMUHOKHCIIOTHI, OC€NKH), MPUMEHATh 3HAHHWS O COCTaBE M CBOMCTBAX BELICCTB JUIS
OKCIIEPUMEHTAIBHOM ITPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN ITPOTEKAHUS
XAMHUYECKUX PEaKIUil U MPOTrHO3UPOBAHKS BO3MOYKHOCTEN X OCYIECTBIICHNS,

- ¢()OPMUPOBAHHOCTh YMEHUI MOATBEPKAATH HA KOHKPETHBIX MPUMEPAX XapaK-
TEP 3aBUCUMOCTH PEAKIMOHHON CMOCOOHOCTH OPraHMYECKUX COEAMHECHUN OT KPaTHO-
CTH W THIA KOBAJIEHTHON CBSI3U («O» M «TT — CBSI3bY»), B3AUMHOTO BJIMSIHUS ATOMOB W
IPyNIl aTOMOB B MOJIEKYJAX; 4 TAK)KE OT OCOOCHHOCTEH peanu3aluu pa3InuHbIX Me-
XaHU3MOB IIPOTEKAHUS PEAKLINN,

- c()OPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM M BO30Y>KIIEHHOM COCTOSIHUM) U MOHOB XMMHMYECKUX 3JEMEHTOB 1-4 me-
puonos Ilepuoanyeckoit cucremol .M. Menaeneera u ux BAJICHTHBIE BO3MOXKHOCTH,
UCIIOJIb3YS MOHATHUS «S», «P», «d-3IIEKTPOHHBIEY OPOUTAIIN, SHEPIETUYECKUE YPOBHU,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHECHHS CBOHCTB XMMUYECKUX 3JIEMEHTOB U 00paszye-
MBIX UMW COCAUHEHUH 110 IIEPHOIAM U TPYIIIaM;

- BJIQJICHUE CUCTEMOM 3HAHWI O METOJAaX HAYYHOrO ITO3HAHUS SIBJICHUH MPUAPO-
JIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAX U YMEHUAMU HPUMEHATH 3TU 3HAHUSA TIPH
SKCIEPUMEHTAIbHOM HMCCIICAOBAHUM BELICCTB U ISl OOBSICHEHUS XUMUYECKUX SIBJIC-
HAW, UMEIOIINX MECTO B MPHUPOJE MPAKTHYCCKON NECATEIBHOCTH YEIIOBEKA U B IIOBCE-
JIHEBHOM >KU3HHU,

- ¢(pOpMHPOBAHHOCTH YMEHUH MPOBOAUTEL PACUETHI MO0 XUMUYECKUM (HOpMyJIam
Y YPAaBHEHUSIM XMMUYECKUX PEAKLMil ¢ MCIOMb30BAHUEM (PU3NUYECKMX BEJTMUYHMH (Mac-
Chbl, 00BbEMA TA30B, KOJIMYECTBA BEIIECTBA), XAPAKTEPU3YIOIMX BEIIECTBA C KOJIAYECT-
BEHHOM CTOPOHBL. PacyeThl O HAXOXKACHUIO XUMMUYECKOH (POPMYJIBI BEIIECTBA; pacye-
Thl MacChl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3 UCXO[-
HBIX BEIIECTB JAHO B BUAE PacTBOpa C OMPEAECITICHHON MAacCOBOM JOJIEN PACTBOPEHHO-
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ro BEUICCTBA WM JAHO B U30BITKE (MMEET MPUMECH ), PACUETHI MACCOBOM MM 00BEM-
HOM 7071 BBIXO/Ia MPOJAYKTa PEAKIIMU;, PACUETHI TEMIOBOTO P (eKTa peakuii, 00beM-
HBIX OTHOIIICHUM Ta30B,

- ¢(hOpMUPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATH C
NO3ULMI 3KOJOTMYECKOH OE30MACHOCTH MOCIEACTBUSL OBITOBOW W MPOU3BOJACTBEHHOM
JESATEIbHOCTA YEJIOBEKA, CBA3AHHOW C MepepabOTKOM BEIIECTB, MCIOJIB30BATh MOJY-
YEeHHBIC 3HAHUS AJIsl IPUHATHS TPAMOTHBIX PELICHUN MPOOJIeM B CUTYyallUsX, CBSI3aH-
HBIX C XUMHUEH,

- ¢(hOpMUPOBAHHOCTh YMEHUN CAMOCTOSTENILHO MJIAHUPOBATH U MPOBOAUTH XU-
MUYECKUH IKCIEPUMEHT (MOJTYYEHHUE U U3YUCHUE CBOWCTB HEOPraHUYECKUX U OpraHu-
YEeCKUX BEIIECTB, KAUECTBEHHBIE PEAKIMM YIJIEBOJOPOIOB PA3IMUHBIX KJIACCOB U KH-
CJIOPOACOAEPIKAIIMX OPraHUYECKUX BEIIECTB, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10
PACIO3HABAHUIO HEOPTAHWYECKUX U OPraHUYECKUX BEIIECTB) C COOMFOICHUEM MPABUII
Oe3omacHOro oOpamieHus ¢ BEIIECTBAMU M JIA0OPAaTOPHBIM 000PYyAOBaHUEM, POpPMY-
JMPOBATh LIEJIA UCCIICIOBAHMS, TPEAOCTABIIATh B PA3TUYHON (POpME PE3YIbTATHI SKC-
NEPUMEHTA, aHATTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- ¢()OPMUPOBAHHOCTb YMEHUI OCYIIECTBIIATH LIE€JICHAMPABICHHBIN MOUCK XUMU-
4yecKoi nH(popMalluK B PA3IMYHbIX UCTOUHMKAX (HAayyHas U yueOHO-Hay4Has JIUTepa-
Typa, CpeICTBA MaccoBOi MH(pOpManmu, ceTb UHTEpHET M NIPYrUe),KPUTHYCCKH aHa-
JAU3UPOBATh XUMUYECKYIO MH(pOPMALHIO, IepepadaThiBaTh €€ U UCMOIb30BaTh B COOT-
BETCTBUU C MMOCTABJICHHOM y4eOHOM 3anayeii;

- c(hOpMUPOBAHHOCTh YMEHHUI OCO3HABATh OMACHOCTH BO3JICHCTBUS HA KUBBIE
OpraHu3Mbl OMPECTCHHBIX BELIECTB, MOHUMAs CMBICI MOKa3aTelis MpenesibHOM N10-
NYCTUMON KOHIICHTPALIMH, U MOSICHITH HA MPUMEPAX COCOObI YMEHBIIECHUS U MPEAOT-
BPALLEHMSI UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. Kontu4ecTBO 4aco0B HA 0CBOEHHE NIPOTrPaAMMBbl Y4€OHOM AUCHUILINHBI:
O0s3arenpHas yueOHas Harpy3ka oOyJarouierocs 78 4acon
AyautopHas yuyeOHas Harpy3ka o0yJaromerocst 78 4acos.



2. CTPYKTYPA U COAEPKAHUE YUEFHOU JUCIUILIAHBI
2.1. O6beM yueOHOI AMCHUITHHBI U BUbI Y4eOHOH padoThl

Bup yuedHoii padoTni O6bem uacos

Obs3arenpHas yueOHas Harpy3ka (Bcero no mporpaMme JHCHHUTNUIHHBI) 78
AyauTtopHasi yueOHasi HATPY3KAa (BCero) 78

B TOM YHCJIE:

JICKLINH, YPOKHU 50
IPaKTHIECCKUE 3aHATUS 18
nabopaTopHbIE 3aHITHS 10
IIpomexkyTounasi arrectanmsi: Ju(pPepeHIUPOBAHHDBIN 3a4€T




2.2 TemaTn4eckuii mjian u cogep:;kanue y4eonoi aucuuniaudabl O/1.07 «Xumus»

HaumenoBanue pa3- | Coaep:xanue yueOHOro MaTepuasa, JjadopaTopHbie H NPAKTHYECKHE 3AHIATHS, Oobem YpoBenb Koapi
AEeJIOB H TEM camMocTosITeIbHASI padoTa 00y4aroIIerocsi, KypcoBasi padora (npoekr) (ecnu 4acoB O0CBOEHHS KOMIETEHIHH, (JOPMHUPOBAHHIO
MPE Iy CMOTPECHBI), HHbIE BHAbI Y4€0HOii pa0oThi B COOTBETCTBHH C Y4E€OHBIM KOTOPBIX CMOCOOCTBYET HJIEMEHT
MJ1AHOM NMPOrpamMMBbl
1 2 3 4 5
1 cemecTp 34 JIMYHOCTHBIE, METANPEAMETHBIC U
OpCAMCTHBIC KOMIICTCHIIUU B CO-
Pa3znen 1. OcHOBBI CTPOEHUS BelIeCTBA 6 otsercteun ¢ DI'OC cpennero
oOriero odpazoBaHUs, yTBEp-
Tema 1.1. Coaepxanue y4e0HOro MmaTepHuaJja 4 ’KICHHOTO MpHKa3oM MuHuCTEp-
Ctpoenue aTomoB crBa obpazoBanus u Hayku PO ot
XHMHYIECKUX 1€~ CoBpeMeHHast MOJENb CTpoeHus: aToMa. CHUMBONMYECKUI SI3bIK XUMUH. XU- 2 17.05.2012 Ne 413
MEHTOB M PHPOAA | \ryeckuii 31eMeHT. DIeKTPOHHast KOH(urypauwust aroma. Kiaccupukarys
XHUMHIECKOU CBAZN | x v ippgeckuX DJIEMEHTOB (S-, p-, d-dmemenTs). BaneHTHble 5neKTpoHbL Ba-
JIEHTHOCTh. DJIEKTPOHHAS MPUPONIA XUMUYECKON CBS3U. DJIEKTPOOTPHLIA- I
TEeBHOCTh. BUIbI XMMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAS, MeTaJlInye-
CKasi, BOJIOPO/IHAS) U CIIOCOOBI ee 00pa3oBaHMUs
[pakTuueckoe 3anaTue Ne 1 Pemnenue 3anannii Ha HCTIOJb30BAHUE XUMHUE-
CKOI CUMBOJIUKY U Ha3BaHUH COEAUHEHUI IO HOMEHKJIATYPE MEKIYHAPOAHO-
ro COK3a TEOPETUYECKON W MPUKJIANIHONW XUMHHU W TPUBUAJIBHBIX Ha3BAHUI
IUTSI COCTABJICHUSI XUMUYECKIX (POPMYJT IBYXaTOMHBIX COSNMHEHUH (OKCHIIOB,
CyJb(UAOB, TUAPUIOB U T.I.) U OPYIMX HEOPTaHUYECKUX COSAMHEHUN OT- ) )
JEJbHBIX KJIACCOB.
[IpakTideckue 3a7aHusl HA YCTAHOBJIEHHUE CBSI3HM MEXKIY CTPOCHHEM aTOMOB
XUMUYECKUX 3JICMEHTOB U IMEPUOANYECKUM H3MEHEHHUEM CBOMICTB XHMHUE-
CKHX 3JIEMEHTOB U X COCIWHEHMIN B COOTBETCTBUU C moJiockeHnem lleproau-
YECKON CUCTEMBI.
Tema 1.2. Coaep:kaHue yue0HOro MarepuaJa 2
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Mepurognyeckuin
3aKOH 1 Tabnuuya
O.WN. MeHpeneesa

Meprnogunyeckaa cuctema xmmu4yeckmx anemeHtos .M. MeHgeneesa. ®unsu-
yeckuii cmbicn Mepuognyeckoro 3akoHa A.M1. MeHpgeneeBa. 3aKOHOMEPHO-
CTU U3MEHEHUS CBOMCTB XMMWUYECKUX 3/IEMEHTOB, 06pasyembiX MMWU MpPO-
CTbIX W C/IOXHbIX BELWECTB B COOTBETCTBUU C MOSIOXKEHNEM XUMWUYECKOrO
anemeHTa B [Nepuogmyeckoi cucteme. MUpoBO33pEHYECKOE U Hay4YHOe 3Ha-
yeHue lMepuognyeckoro sakoHa .M. MeHpgeneesa. MNporHossl 4.. MeHge-
neesa. OTKpPbITAE HOBbIX XWMWUYECKWUX 3/IEMEHTOB. PelueHue MpakTUKo-
OPVEHTUPOBAHHbLIX TEOPEeTUYECKUX 3aflaHUil Ha XapaKTepu3auuto XuMude-
CKUX 3M1eMeHTOB «MeTannnyeckne/HeMeTanIM4ecKme CBOWCTBA, 3N1EKTPOOT-
pULATE/IbHOCTb XUMUYECKUX 3/IEMEHTOB B COOTBETCTBUMU C UX 3/IEKTPOHHbLIM
CTPOEHUEM ¥ MOJSIOXXEHMNEM B NEPUOANYECKON CUCTEME XUMUYECKNX 3/IEMEH-

ToB .. MeHpaeneesa»

Pasgen 2. Xnummnyeckune peakuynm

Tema 2.1. Tunsbl
XMMUYECKNX peak-
L

CogaepxxaHue y4e6HOro maTepuana

Knaccmukaumsa n Tunbl XMMUYECKUX peakLuii ¢ y4acTnem HeopraHMyeckmnx
BewecTB. CocTaB/ieHWe YpaBHEHWUI peakuuii COeAUHEHMUSA, Pa3fioXeHus, 3a-
MeLLeHns, 06MeHa, B T.4. peakuuii ropeHns, OKMCNEHNSA-BOCCTAHOBNEHWA.
YpaBHeHUs OKUCNeHUA-BOCCTaHOBNeHNA. CTeneHb oKucneHua. OKUcnuTesb
N BOCCTaHOBWUTeNb. CoCTaBfleHWe U ypaBHMBAHWE  OKUCIUTENIbHO-
BOCCTAHOBUTE/IbHbIX peakunini MeTo4O0M 3MeKTPOHHOro 6anaHca. OKuCAM-
Te/IbHO-BOCCTAaHOBUTE/IbHbIE peakuun B MPUpoLe, NPOM3BOACTBEHHbLIX MPO-
Lieccax M >Kn3HeaeAaTeNlbHOCTU OpraHn3moB

NMpakTnyeckoe 3aHATUE Ne2 Konu4yecTBeHHble OTHOLWEHMA B XxuMuun. Oc-
HOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XMMWUW N PacyeTbl Mo YpaBHEHUAM XU-
MUYECKUX peakuuii. Monb Kak efuMHMLA KONUYecTBa BellecTBa. MonspHas
macca. 3aKOHbl COXpaHeHWs Macchbl U 3Heprun. 3akoH Asoragpo. MonspHblii
06bem ra3oB. OTHOCWUTeNbHAsA MJOTHOCTb ra3oB. PacuyeTbl N0 ypaBHEHUAM
XUMUYECKNX peakLunin ¢ MCnonb3oBaHWeM maccbl, 06beMa (HopManbHble ycC-
N0OBUA) ra3os, KOJIMYECTBa BeLLeCcTBa

MpotheccrnoHabHO-0pMEHTUPOBAHHOE coAepXkaHue (cofepXaHue NPUKNagHOro Moayns)

Tema 2.2. nekTpo-

Cogaep>xaHue y4e6HOro maTepuana

1
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NUTUYecKas fucco-
umaumsa n MOHHbIN
o6bMeH

Paspgen 3.

Tema 3.1. Knaccugu-
Kauus, HoOMeHKnatypa
N CTPOEHVe Heopra-
HNUYECKMX BeLLeCTB

Teopus 3NeKTPONUTUYECKON auccouuaumnmn. MoHbl. ONeKTPONMTbl, Heanek-
TPONUTLI. Peakumm MoHHOro obmeHa. CocTaBneHMe peakunin MOHHOro obme-
Ha NyTem COCTaB/IeHUA WX MOMHbIX W COKPaL,eHHbIX WMOHHbLIX YpPaBHEHWUMN.
KNCNOTHO-OCHOBHbIE peakuumn. 3afaHns Ha COCTaB/IEHNE NOHHbIX peakuui.

KoHTponbHasa pabota Ne 1 CTpoeHue BellleCcTBa U XMMUYECKUE peaKkLunn

NabopatopHoe 3aHATUE No 1

Na6opatopHas pa6oTa « TUMbl XUMUYECKNX PeaKLnii».

WccnegoBaHme TMNOB (MO COCTaBY M KOMMYECTBY MCXOAHbLIX M 06pa3ytoLmxcs
BELLeCTB) 1 NMPU3HAKOB XMMUYECKUX peakumnin. MposegeHne peakynii MOHHOMO
ob6bMmeHa, onpegeneHne cpeabl BOAHbIX PacTBOPOB. 3afjaHWs Ha COCTaB/EHME
MOHHbIX peakLuii

CTpoeHMe 1 CBOCTBA HEOPTraHMYECKMX BeLLECTB

CofgepkaHue y4e6HOro matepuana

MpefMeT HeopraHuyeckoi xumun. Knaccugmkaums HeopraHUYeckux Be-
wect. MpocTble M CNOXHble BellecTBa. OCHOBHbIE KNacCbl CMOXHbIX Be-
wects (OKCKAbl, TMAPOKCUAbI, KUCNOTbI, conu). B3anMocBa3b HeopraHuye-
CKMX BelecTB. ArperaTHble COCTOSHMS BellecTBa. Kpuctanauueckue u
amopHble BellecTBa. TWMbl KPUCTANIMYECKUX PELLIETOK (aTOMHas, MOMEKY-
NApHas, WOHHas, MeTannmyeckas). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB Be-
liecTBa OT TUMa KPUCTaNIMYECKOW PeLIeTKU. 3aBUCUMOCTb XMMUYECKOW aK-
TUBHOCTW BeLECTB OT BUAA XMMWUYECKON CBA3N U TMNA KPUCTaNIMYeCKoil
pewweTkn. MprUYnHbI MHOroo6pasns BeLLECTB

12
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JNnyHocTHbIE, MeTanpeiMeTHbIE U
NpegMeTHbIE KOMMETEHL N B CO-
oteeTcTBMU C PIOC cpefiHero
o6Lero obpasosaHus, yTeep-
XIEeHHOro npukasoMm MuHucTep-
cTBa 06pa3oBaHMA N Hayku PO oT
17.05.2012 Ne 413



IIpakTuyeckoe 3ansaTue Ne 3

HomeHknatypa HEOpPraHWYeCKHUX BEINECTB. HAa3BAHHME BELIECTBA HCXONSA U3
UX XUMHUYECKOH (POPMYJIBI UM COCTABJICHUE XUMUIECKOH (HOPMYJIIBI MCXOS
u3 Ha3BaHMs BemecTBa no MexayHapogHod (MIOITAK) wnu TpuBHambHON
HOMeHKJIaType. PeleHne nmpakTH4eckux 3alaHuil 1Mo KiacCH(pHUKamuu, HO-
MEHKJIAType U XUMHUYECKUM (POpMyJsiaM HEOPTaHWYECKHX BELIECTB Pa3iify-
HBIX KJIacCOB (yrapHbIA ra3, YIJIEKHCIBIA ras, aMMHAK, TalleHas HU3BECTb,
HeralueHasl M3BECTb, NMUTHhEBAasl CONA W APYTHX). HAa3blBaTh U COCTABISATH
(bopMyJIBI XUMHUYECKHX BEIIECTB, ONPEACISATh MPHUHAIIEKHOCTD K KJIAcCy.
Uctounnkn xumudeckod WH(poOpMauuu (CpeacTB MaccoBOoil mH(OpMaru,
cerb HTepHeT u apyrue). Ilouck napopmanmu mo Ha3BaHUAM, HASHTH(DU-
KaTopam, CTPYKTYPHBbIM (hopMyJiam

.HI/I‘{HOCTHLIG, MCTAIIPCAMCTHBIC U
npCAMCTHBIC KOMIICTCHLIUU B CO-
oteerctun ¢ ®I'OC cpeanero
oOriero odpasoBaHUs, yTBEp-
JKASHHOTO TIpHKa3oM MuHHCTEp-
cTBa oOpasoBaHus U Hayku PO ot
17.05.2012 Ne 413

Tema 3.2. Puzuko-
XUMHYECKHE CBOUCT-
Ba HEOPTaHUYECKHUX
BEIIECTB

Coaep:kaHue yue0HOro MaTepuaJa

Mertamnbl. O0mue Qusnueckue 1 XUMHUYECKHe CBOHCTBa MeTayuioB. Crioco-
OBI MOJIYYCHH. 3HaueHHe METAJIJI0B U HEMETAJJIOB B Nnpupoac U JKU3HCACA-
TEJIbHOCTH YeJIOBeKa M OpraHu3MoB. Koppos3us MeTayisioB: BHIABI KOPPO3HH,
CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH

Hewmeranbr. Obmue ¢usnyeckue U XUMHYECKHE CBOWCTBA HeMeTayyioB. Tu-
nuvHble cBOMcTBa HemeTaioB IV— VII rpynn. Knaccudukarus u HomeHka-
Typa COeNUHEHUN HeMeTau1oB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B TPH-
pone

XUMHYeCKHe CBOICTBA OCHOBHBIX KJIAaCCOB HEOPTaHNUYCCKUX BCILICCTB (OKCI/I-
IOB, THAPOKCHUOB, KUCJIOT, COJel U Ap.). 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMWCTB NPOCTBIX BCHICCTB, BOOOPOAHBIX COGHHHGHHﬁ, BBICIINX OKCHUIOOB U
TUOPOKCUIOB
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IIpakTuueckue 3ansatus Ne 4 CocraBieHne ypaBHEHUN XUMUYECKUX peak-
LUN C y4aCTHUEM MPOCTBIX U CJIOKHBIX HEOPTaHUYECKHX BELIECTB. METAJJIOB
U HEMETAJUIOB, OKCHJOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB,
HEOPraHMYECKUX KUCJIOT, OCHOBAaHUI M aM(OTEPHBIX THAPOKCHIOB, HEOPTa-

.HI/I‘{HOCTHLIC, MCTAIIPCAMCTHBIC U
npCAMCTHBIC KOMIICTCHLIUU B CO-
oteerctun ¢ ®I'OC cpeanero
oOriero odpasoBaHUs, yTBEp-

o o 2 CHHOTO TpuKa30oM MuHHUCTEP-
HUYECKUX COJIEH, XapaKTepU3YyIOINX UX CBOICTBA. A P p
. . cTBa oOpasoBaHus U Hayku PO ot
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aaHUI Ha CBOMWCT- 17.05.2012 Ne 413
Ba, COCTaB, MOJy4eHHe U 0e30MacHOe HCIONIb30BAHME BAKHEUIIUX HEOpra- o B
HUYECKUX BEIIECTB B ObITY U MPAKTUYECKOH NESITEIbHOCTH YeJIOBEKA
Tema 3.3. Unenrtu- CoaepxaHue yueGHOro marepuaJia 4
¢buKanus HeOpraHu-
4eCKHX BEIECTH JIaGopaTopHoe 3ansiTue Ne 2
JlaboparopHasi padora «UneHTudukanms HEOPraHMYECKHUX BeIlecTB». Pe-
IIEHUE HKCIEPUMEHTAIBHBIX 337a4 M0 XUMHUYECKUM CBOWCTBAM METAJUIOB H
HEMETAJJIOB, 10 PACIIO3HABAHHMIO U TOJYYEHHIO COCOUHEHUH METaJUIOB U 5
HeMeTayioB. MneHTHuKaus HeOpraHMIeCKUX BEIIECTB C UCTIOIb30BAHUEM
X (PU3MKO-XMMHUYECKHUX CBOWCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEAKIIHH.
KauectBeHHbIe peakunu Ha Cyibdar-, KapOOHAT- U XJIOPHI-AaHUOHBI, HA Ka-
THOH aMMOHWUSL.
Kontpoabnas padora Ne 2 CpoiicTBa HEOPTaHHMUECKUX BEIIECTB 2
H®K-cpeanuii 6211 0 TEKYLIHM OLIEHKAM YCIIeBAeMOCTH
2 cemecTp
Paznen 4. CTtpoeHue H CBOICTBA OPraHUYECKHUX BelIeCTB 28
Tema 4.1. Knaccudu- | Copep:kanue y4eGHOro Mmarepuana 4
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Kalus, CTPOEHUE 1
HOMEeHKNaTypa opra-
HWYECKMX BeLLecTB

Tema 4.2. CBoiicTBa
OpraHnYecKux co-
eNHEHNN

rossneHne 1 pa3BuTUE OPraHNYecKoin XMMUN Kak Hayku. MpegmeTt opraHu-
4eCKON XxumMun. MecTo 1 3HaYeHne OpraHN4ecKoi XMMUn B CUCTEME eCTeCT-
BEHHbIX HayK.

XVMWNYECKOe CTPOEHME KakK MOpPsAAOK COefVMHEHWA aTOMOB B MOJIEKYy/e Co-
rNacHoO WX BafeHTHOCTU. OCHOBHbIE TMOJIOXKEHUS TEOPUM XUMMUYECKOrO
CTPOEHMA OpraHMyecknx coegnHeHuii A.M. byTnepoBa. Y rnepofHblit ckenet
OpraHMYyecKor MONeKysbl. 3aBUCMMOCTb CBOWCTB BeLLECTB OT XMMWUYECKOr0
CTpoeHus monekyn. Mizomepusi n m3omepbl. MOHATME O (PYHKUMOHANbHOW
rpynne. Pagukan. MpuHUMNbl Knaccugpumkaumm opraHnYyeckmux CoefuvHeHUN.
MexgyHapoaHas HOMeHKnatypa U MNpUHLMNLI HOMEHKNATypbl OpraHuye-
CKUX coeAuHeHNin. MoHATMe 06 a30TCOAePXKalllMX COeAUHEHNSX, BLUonornye-
CKWM aKTUBHbIX BellecTBax (yrnesogax, Xupax, 6efkax v gp.), BoICOKOMONe-
KYNAPHbIX COeAMHEHUAX (MOHOMEp, NOMMEP, CTPYKTYPHOE 3BEHO)

MpakTuyeckoe 3aHATME Ne 5 HomeHKnaTypa opraHu4eckux COefUHeHWUi
OTAENbHbIX K/1acCOB (HaCbIWEHHbIE, HEHACBILEHHbIE U apOMaTUYecKne yr-
NeBOAOPOAbI, CNMPTLI, (DEHONbI, anbAernibl, KeTOHbl, KAPOOHOBbLIE KMUCNOTHI
n ap.) CocTaBfieHVe MOMHbIX WU COKPaleHHbIX CTPYKTYPHbIX hopMyn opra-
HWYECKMX BEeLeCTB OTAe/IbHbIX KNaccoB, MUCMOMb3yd UX Ha3BaHUA MO CUCTe-
MaTUYeCKOM N TPUBMANbHOW HOMEHKNaType (3TWNeH, aueTWneH, rnLepuH,
(beHoN, (hopmanbaerng, yKCycHasa Kucnota, rauunH). PacueTbl npocTeiwwei
(hopmynbl OPraHn4yeckKoim MoneKy bl, UCXOA4A U3 3IEMEHTHOro cocTasa (B %)

CopepykaHue yue6HOro maTtepumana

®UN3NKO-XMMNYECKMNE CBOWCTBA OPraHUYECKUX COELMHEHUA OTAEe/bHbIX
KnaccoB (0COGEHHOCTM KnaccuuKaumm n HOMEHKNATypbl BHYTPM KJacca;
rOMOIOFMYECKNn pag 1 obwas gopmyna; nsomepus; Gusnyeckne CBONCTBA;
XUMUYeCcKre CBOMCTBA; CNOCO6bl MOMyYeHns):

- npefenbHble YrneBogopoabl (ankaHbl U UWKNOaNKaHbl). FOpeHMe MmeTaHa
KaK OfIMH W3 OCHOBHbIX WCTOYHMKOB Tensa B MPOMbILWAEHHOCTU U OBbITy.
CBoiicTBa NPUPOAHbLIX YINeBOAOPOA0B, HAaxX0XAeHWe B NMpMUpoae M NpumMeHe-
HWe aNKaHoB;

- HenpefenbHble (a/iKeHbl, afIKMHbI U ankaAWeHbl) U apoMaTUYeCcKne yrneso-
popofabl. FopeHne aleTuneHa Kak UCTOYHUK BbICOKOTEMMEPATYPHOTO name-
HW AN CBapKW M Pe3Ku MeTanioB
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JInyHoCTHbIE, MeTanpeaMeTHbIE 1
npeAMeTHbIE KOMMETEHLUN B CO-
otseTcTBUU C PIOC cpegHero
o6Liero obpasoBaHus, yTBep-
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cTBa 06pa3oBaHns U Haykn P ot
17.05.2012 Ne 413

JNnyHoCcTHbIE, MeTanpesMeTHbIE U
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otseTcTBUU ¢ PIOC cpegHero
o6Liero obpasoBaHus, yTeep-
X[JEHHOro Nprkasom MuHucTep-
cTBa 06pa3oBaHns U Haykn P ot
17.05.2012 Ne 413



Tema 4.3.

- Kucnopogcopepxalime coeanHeHns (CNUPTbl U GeHONbl, KapboHOBbIE KW-
CNOTbl ¥ 3(Mpbl, anbfernbl U KeTOHbI, XWpbl, yrnesoasl). MpakTuyeckoe
NpUMeHeHWe 3TUNEHTINMKONSA, TNnLepuHa, (eHona. MpumeHeHne popmanbie-
rmaa, aueTanbAernia, yKCycHol Kucnotel. Mblina Kak conv BbICLLIMX Kap6oHO-
BbIX KMCNOT. MotoLme cBOCTBa Mbina

- asoTcofepallune coefuMHeHUsA (aMUHbI U aMUHOKMCNOTLI, 6enku). Bbicoko-
MOMEKYIAPHbIE COeAUHEHUA (CUHTETMYECKMe U OUONOTUYECKU-aKTUBHbBIE).
MoHoMep, nonumep, CTPYKTYpHOe 3BeHO. Monmmepusayms aTuieHa Kak oc-
HOBHOE Harpas/ieHNe ero NCcrnoab30BaHNA.

FeHeTMYecKasn CBA3b MeX/AYy Knaccamn opraHnu4yeckux CoeguHeHui

MpakTuyeckoe 3aHATMEe Ne 6 CBOINCTBA OpPraHMYeCKUX COEAUHEHWUI OT-
[eNbHbIX KaccoB (TpuBManbHas M MeXAyHapofHas HOMEHKatypa, XUMu-
YecKue CBOICTBA, CNOCO6LI NOMyYeHUs): npedenbHble (afkaHbl U LUKN0an-
KaHbl), HernpegenbHble (a/ikeHbl, afikUHbl W anKagueHbl) ¥ apoMaTuyeckue
Yyrnesofopoabl, CNnpTbl U PeHobl, KAPOOHOBbLIE KUCNOThI U 3uMpbl, anbfe-
rMAbl N KETOHbI, aMUHblI U aMUHOKWUC/IOTbI, BbICOKOMO/IEKY/IAPHbIE COeANHE-
HWA. 3ajaHNsA Ha COCTaB/IeHME YPaBHEHWI XMMUYECKUX peakLunii ¢ yyactrem
OpraHMYecKnX BeLLecTB Ha OCHOBaHWMN MX COCTaBa U CTPOEHUA

MpakTuyeckoe 3aHATMe Ne 7 CocTaB/ieHMe CXeM peakuuii (B TOM 4ucre no
NPeaIoKEeHHbIM LernoykaM MnpeBpaLleHnii), XxapakTepusyLwmnx XMMmnuyeckue
CBOMCTBA OpPraHMYecKnX COefWHEeHUI OTAeNbHbIX KaaccoB, cnocobbl MX Mno-
NYYEHUSA N Ha3BaHWE OpPraHWYecKUX COeAMHeHW A No TPUBMANLHON UMK MeX-
OYHapOAHOM cMcTeMaTUYeCKON HOMEHKaType.

PelleHne NpakTUKO-OPUEHTUPOBAHHbIX TeOPeTUYECKMX 3aflaHnii Ha CBOMCTBA
OpraHN4yecKnX COefMHEHNIN OTAENbHbIX KNaccoB

JlabopaTtopHoe 3aHATUEe Ne 3 JlabopaTopHas paboTta «[llpeBpalleHns opra-
HUYECKNX BELLECTB MNPV HarpeBaHUM». MonyyeHne 3TUNEHA WU U3YYEHUE €ero
CBOWNCTB. MogenmpoBaHve MOMEKYN U XUMUYECKMUX MPEeBPaLLEHNIn HA NpumMe-
pe 3TaHa, 3TUNeHa, aueTuaeHa u ap.

CofaepxxaHue y4e6HOro matepuana
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npeAMeTHbIE KOMMETEHLUN B CO-
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MaeHTUdmKayns op-
raHM4YeCcKnX BeLLecTs,
NX 3Ha4YeHne 1 Npu-
MeHeHune B ObITOBO U
NPON3BOACTBEHHOI
[eATeNIbHOCTU Yeno-
Beka

Paspgen 5.

BuoopraHuyeckme coeguHeHns. NMpumMeHeHne n 6MONOrnYeckas ponb yrne-
BoAoB. OKWCNEHMe YrneBOJOB - WUCTOYHWUK 3HEPrUM >XXMBbIX OPraHWM3MOB.
O6nacTn NpMMeHeHNA aMUHOKMCNOT. MpeBpalleHns 6eNKOB MWK B opra-
HU3Me. bronornyeckne PyHKUUM 6enKoB. Bonornyeckne MyHKLUN XNPOB.
Ponb opraHnM4yeckom XMMun B peLieHM NPo6IemM NULLEBOIN 6€30MacHOCTM

Po/b OpraHn4eckom Xumumn B pelleHnn npobaem aHepreTuyeckon 6esonac-
HOCTM, B pPa3BUTUM MeLWLWUHbI, CO34aHNV HOBbIX MaTepuanoB, HOBbIX UCTOY-
HWKOB 3Heprmm (anbTepHaTUBHbIE UCTOUYHUKN 3Heprmum). OnacHOCTb BO3Aeli-
CTBMSA Ha XXMBble OpPraHnW3Mbl OPraHMYeCcKMX BELLEeCTB OTAeNbHbIX K1accoB
(yrneBogopojbl, CnMpTbl, (eHOMbI, X10POPraHnYeckne MpoM3BOAHbIE, anb-
Jernabl 1 4p.), CMbICA NoKasaTens npejenbHO LONYCTUMONM KOHLEeHTpauum

NabopaTtopHoe 3aHATHE Ne 4 JlabopaTopHasa paboTa: «MaeHTudukauus op-
raHMYyeckUx COeAMHEeHWA OTAeNbHbIX KaccoB» VAeHTU(PMKaLMA opraHuye-
CKUX COeAVHEHWA OTAENbHbIX KNaccoB (Ha npumepe anbfernfios, Kpaxmana,
YKCYCHOW KWCNOTbl, 6enkoB W T.N.) C WCMNO/Mb30BaHMEM UX (U3NKO-
XUMUYECKMUX CBOMCTB M XapaKTepHbIX KauyeCTBEHHbIX peakuuid. [eHatypauus
6enka npv HarpesaHuu. LiBeTHble peakuuun 6enKoB. BO3HMKHOBEHME aHaNu-
TUYECKOro CUrHana ¢ TOYKN 3peHNA XMMUYECKUX NPOLLECCOB NPU NPOTeKaHWK
KayeCTBEHHOW peakuuu, Mo3BONAKOWEN UAEHTUPULMPOBATbL NPeLNOXeHHbIe
opraHu4yeckue BeLiecTsa

KoHTponbHasa pabota Ne 3 CTpyKTypa 1 CBOWCTBA OpPraHn4yecknx BeLLecTB

KnHeTnueckne n TepMoANHaAMUYECKME 3aKOHOMEPHOCTM NMPOTEKAHUS XUMUYECKUX peaKLinii

CKopoCTb XnMunye-

CopepykaHue yue6HOro maTtepumana
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CKHUX PEaKLUi.
XUMHUUYECKOE PaBHO-
BECHE

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPUPOABI
pearupyroLmx BelLIeCTB, KOHLEHTPALUN pearupyrolux BeLlecTB, TeMIepa-
TYPBI U IJIOMIATN PEAKLIMOHHON MOBEPXHOCTH. TeruoBble 3P PeKTsl XuMUie-
CKUX peakLui. DK30- U SHAOTEPMHUUECKHE, PEAKLIH.

OObpaTumocTh peakiuii. XMMHYECKOE PaBHOBECHE U €r0 CMEIICHHEe MO Iek-
CTBHEM PA3JMYHBIX (PAKTOPOB (KOHIEHTPALUS PEareHTOB MM MPOIYKTOB
peakuuy, IaBJEHUE, TeMIIepaTypa) AJsl CO3MaHMUs ONTUMAIbHBIX YCIOBHH
npoTekanus xumudeckux npoueccos. [Ipuanun Jle Harense

IIpakTuueckue 3ansaTusa Ne 8 PerieHue npakTUKO-OPUEHTUPOBAHHBIX 3a-
TaHUN Ha aHau3 (PaKTOPOB, BIMAIOLIINX HA M3MEHEHHE CKOPOCTH XUMHUE-
CKOM peakuuy, B T.4. C IO3ULUH SKOJIOTMYECKH LIeIecO00Pa3HOro MOBENCHUS
B OBITY U TPYIOBOH AEATENPHOCTH B LIETSIX COXPAHEHUSI CBOETO 3A0POBbS U
OKpYy’Karoller npupoaHON cpeapl. PermeHue NpakTUKO-OPUEHTHUPOBAHHBIX
3a7aHui Ha npuMeHeHue npuHuumna Jle-Illatense n1s HaxOXAEHUA HAaNpaB-
JeHUS] CMEIEHHUs] PAaBHOBECHsSI XUMHUYECKOW peakiuu U aHaiu3 (paKkTopoOB,
BIIUSIIOIIMX HA CMELIEHHE XUMHYECKOTO PABHOBECHS

Pazgea 6.

PactBopsnI

Tema 6.1.
ITonsTue o pacTBopax

Coaep:kaHue yue0HOro MaTepuaJa

PactBopenne kak ¢pusznko-xumudeckuil nponecc. Pactsoper. CriocoObl mpu-
rOTOBJIEHUs1 pacTBOpoB. PacTBOpuMOCTb. MaccoBass 0151 PacTBOPEHHOrO
BemtecTBa. CMbICH MMOKa3aTens MpeneabHO JOMYyCTUMON KOHLEHTPALUU U €ro
HCTIONIb30BAHNE B OLIEHKE SKOJIOTHUECKOI Oe30MacHOCTH.

ITpaBuna skoMOrMUecKy LenecooOpasHOro MoBENEeHUs B OBITY W TPYOOBOH
JESATEIbHOCTH B LIEJIAX COXPAHEHUsI CBOErO 3A0POBbS U OKPYKAKOIUEH MpH-
POIHOMN cpenbl, OMAaCHOCTb BO3/AEMCTBUsI HA JKUBbIE OPraHU3MbI OIpeseNeH-
HBIX BELIECTB.

Pemenne mpakTUKO-OPHMEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPBIL
UCTIONIb3yeMble B OBITOBOH M POM3BOICTBEHHOH ESITEIbHOCTH YEJIOBEKA

Tema 6.2. Uccaeno-

Coaep:kaHue yue0HOro MaTepuaJa

.HI/I‘{HOCTHLIG, MCTAIIPCAMCTHBIC U
npCAMCTHBIC KOMIICTCHLIUU B CO-
oteerctun ¢ ®I'OC cpeanero
oOriero odpasoBaHUs, yTBEp-
JKASHHOTO TIpHKa3oM MuHHCTEp-
cTBa oOpasoBaHus U Hayku PO ot
17.05.2012 Ne 413

18




BaHUE CBOICTB pac-
TBOPOB

JladopaTopnoe 3ansatue Ne 5 Jlaboparopras pabora «[Ipurorosienue pac-
TBOpPOBY». [IpUroTOBJICHHE PACTBOPOB 3adaHHON (MaccoBOH, %) KOHIEHTpa-
A (C TPAKTHKO-OPUEHTHPOBAHHBIMH BOIIPOCAMH) M ONPEACTICHUE CPEabl
BOJIHBIX pacTBOPOB. Pemnenne 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COepP:kaHUe (COAepKAHHE MPHKJIATHOTO MOAY.IS)

Pazgen 7.

Xumus B ObITY H IPOU3BOJACTBEHHOM AeATEJIHLHOCTH YeJI0BeKa

Xumusi B ObITY U
MPOU3BOACTBEHHOMN
IESITEIbHOCTH YeJIo-
BEKa

Coaep:kaHue yue0HOro MaTepuaJa

Hosgelilne AOCTMKEHHUS XUMHYECKOW HAYKU M XUMHUYECKON TEXHOJOTHH.
Ponp xumun B oOecrneueHUN 3KOJOTMYECKOH, HEPreTHUECKON W IMUIIEBOM
0€30MacHOCTH, PAa3BUTHU METUIMHBL [IpaBuyia MOMCKAa W aHAIM3a XUMUYe-
CKOM MH(pOpMAIMK U3 PA3TUYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4dHas
JUTEpaTypa, CPencTBa MacCoBol nHpopManuu, cetb UHTEpHET)

IIpakTuueckoe 3ansiToe Ne 9 Ilouck u aHanu3 keHCoB O MPUMEHEHUU XU-
MHUYECKHX BEIIEeCTB M TEXHOJOTHH ¢ ydeToMm Oynyied npodeccrnoHaibHON
IEATEIbHOCTH MO TeMaM: Ba)KHEHIINE CTPOUTENbHBIE MaTepHajbl, KOHCT-
PYKLHMOHHBIE MaTePHAIIbl, KPACKH, CTEKIJIO, KEPAMHKA, MaTEPUAIBI IS HJICK-
TPOHHUKH, HAHOMATEPHAaJIbl, TEKCTHJIbHBIE BOJIOKHA, UICTOUHUKU SHEPTHH, Op-
raHU4eCKHe U MUHEpaJbHbIe YIOOPEHHs, JIEKAPCTBEHHBIE BEIIECTBA, OBITO-
BasT XUMUISL.

3ammra: IlpencraBneHne pe3yJbTaTOB pELICHUS KEHCOB B (popMe MUHH-
JOKJIaJ1a C Mpe3eHTaluein

.HI/I‘{HOCTHLIG, MCTAIIPCAMCTHBIC U
npCAMCTHBIC KOMIICTCHIIUU B CO-
oteerctun ¢ ®I'OC cpeanero
oOriero odpasoBaHUs, yTBEp-
JKASHHOTO TIpHKa3oM MuHHCTEp-
cTBa oOpasoBaHus U Hayku PO ot
17.05.2012 Ne 413

IIpomexkyTouHasi aTTEeCTALIUSA MO JUCHUILIHHE (AU PepeHUNPOBAHHBIN 3a4eT)

Bcero

78
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3. YCNOBUSA PEAM3ALMM MPOMPAMMBI YYEBHOW
ANCUMMNNHDBI

3.1 TpeboBaHNA K MUHMMA/IBHOMY MaTepuasibHO-TEXHUYECKOMY Obecrede-
HWIO Y4eOHOWN ANCLMNNHDI:

Peannsauma nporpammbl AUCUMMNIMHBI TpebyeT Hannumsi y4yebGHOro KabuHeTta
XUMUK, nabopaTopun XMMnu A5 NPOBEAEHUA 3aHATUIN IEKLMOHHOIO TUMa, npakTuye-
CKMX, N1ab0paTopHbIX 3aHATWIA, B TOM YMCNe TPYNMOBbIX, NHAWBUAYASIbHBIX, NMNCbMEH-
HbIX, YCTHbIX KOHCY/IbTaUMiA, TEKYLLEro KOHTPO/IA U MPOMEXYTOUYHON aTTecTaumm.

O6opyaoBaHue:

- paboyee MecTo npenojasaTesns;

- CneuvanunsnpoBaHHas mebesnb (CTOsbI, CTY/bSA MO KOMMYECTBY 00y4atoLLmxcs);

- OCKa yYeHNYecKas.

TexHU4Yeckune cpefcTsa 00y4eHus:

- KOMNbHOTEP (HOYTOYK);

- MyNbTUMEAUHbIA NPOEKTOP, 3KPaH.

YuebHo-HarnsgHble nocobus: nniakarbl, y4ebHO-HarnsaHble nocobus, obecneyn-
BaloLMe TemaTuyecKue WAMCTpauMm no paboyeid nporpaMmMe AUCUUMNHBI, B TOM
yucne, BUAe0-ayano MaTepuasbl, KOMMNbIOTEPHbIE MPe3eHTauumm.

KomnbroTep MMeeT JOCTYN K 3/IEKTPOHHO-O0MG/IMOTEYHbIM CUCTEMAaM, BbIXOA B
rnobanbHyto ceTb VIHTEpHET, OCHaLLEH NINLEH3MOHHBIM MPOrpaMMHbIM 06ecneyeHreMm.

3.2. Y4eOHO-MeTOANYECKOE N MH(IOPMAaLUVOHHOe 0becrieyeHne peannsa-
LK y4ebHON ANCUUNIIUHBI

1 AH(uHoreHosa, V.B.Xumusi: y4yebHNK 1 NPaKTUKYM A1 CpedHero npodgec-
CMOHanbHOro ootpasosaHns/ W.B.AH(mHoreHosa, A.B.babkos, B.A.lMonkoB.— 2-e
n3g., nenp. n gon.— Mocksa: M3gartensctso KOpant, 2020.— 291c.

2. AptemeHKo A.W. OpraHuyeckas xumms: yyebHuK /A.N. ApTeMeHKo.- 5-134.,
ncnp.- Mockea: KHOPYC, 2020.- 536c.- (CpeaHee npoeccrMoHanbHoe 06pa30-
BaHue). ISBN 978-5-406-00916-1

3. EctectBO3HaHue. Xumus/ MabpuensH O.C. , OctpoymoB W.I". - 6-e 13g., cTep.
— M.: Akagemus, 2020.- 240cmttps://academia

4. AHQuHoreHoBa, . B. Xvmusi: y4ebHUK 1 NPaKTUKYM AN8 cpeaHero npodec-
CMOHanbHOro obpasosaHus/ . B. AHuHoreHosa, A. B. babkos, B. A. Tonkos.- 2-e
n3g., uenp. n gon.- Mocksa: M3gatenscteo KOpanT, 2020.- 291 c.

JonosHnTe NbHble yYebHble U3faHns

5. Xumua: 3agaun n ynpaxHeHusa/ EpoxuH KO.M. - 1-e usg. — M.: Akagemus,
2019.- 288cmttps://academia-librarymru/

6. AptemeHKo A.W. OpraHunyeckas xmmns: y4ebHnK /A.H.ApTeMeHKo.- 5-e n3g,,
ucnp.- n gon.- M.: KHOPYC, 2020.- 536c. https://www.book.ru/book/924050

7. T'nnHka, H.J1. Obuwasa xumunsa : yyebHoe nocobue / 'nmHka H.J1. — Mocksa:
KHoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

NHTepHeT-pecypcbl


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

8. www.pvg.mk. tu (orumnuana «Ilokopu BopoObeBEI ropbl» ).

9.www.hemi.wallst. ru (OOpa3oBatenbHbIi CAUT A1 NIKOJIBHUKOB « XUMUSD» ).

10.www.alhimikov.net (OOpa3oBaTeNbHbII CAlT A IKOJBHUKOB).

MeTtoanyeckue yKa3aHus 151 00y YaIOUIUXCS 10 OCBOCHHUIO THCIUTIIHHBI

11. Meronuyeckue ykazaHus sl 0Oy4arOLUIMXCs TIO BBIMOJIHEHUIO MPAKTUYECKUX
pabor.

12. Metoauueckue ykazaHus Ajisi 00y4aroIuxcs 10 BBIMOJTHEHHIO Ja00PaTOPHBIX
pabot
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JYYEBHOI

NCIUITIJIMHBI

4.1.

DopMbI 1 METOABI KOHTPOJISI M OLICHKH Pe3yJbTATOB 00y4eHH s

PesyabTaTnl 00yueHust

DopMBbI U METOABI
KOHTPOJISI H OLIeHKH
pe3yJabTaToB 00yue-
HUSA

JIUYHOCmHbLE:

- OCO3HaHHWE OOYYAOIIMMHKCS POCCUHCKON TIpakIaHCKOW WIEH-
TUYHOCTY,

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIpe-
TENICHHIO;

- HAJIM4YHe MOTHUBALUH K O0YUEHHIO U JUMYHOCTHOMY Pa3BHUTHIO;

- LEJIEHANPABJIEHHOE Pa3BUTHE BHYTPEHHEH MO3ULMH JHYHOCTH
Ha OCHOBE NyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccutickon de-
Aepamnyy, UCTOPUYECKUX U HAIMOHAJIBHO-KYJIBTYPHBIX Tpaauuui, (op-
MHPOBAHNE CHUCTEMbI 3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX yCTAHOBOK, aH-
TUKOPPYILIMOHHOTO MHPOBO33PEHHsI, MPABOCO3ZHAHMS, SKOJOTMYECKOH
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTD LIEJIU U CTPOUTD JKU3HEHHbBIE TJIAHBI,

- YyBCTBO TOPJAOCTH W YBAXKEHHUS K HCTOPHHM M JOCTHIKEHUSIM
OTE4YEeCTBEHHON XMMUYECKOH HAYKH, XUMHUYECKH IPAMOTHOE MTOBECHHE B
npodeCcCHOHATIBHON IEeITENPHOCTH W B OBITY TpuU  OOpaiieHuu ¢
XUMHYECKIMH BEIIECTBAMH, MaTepHaIaMH H MTPOLIECCaMU,

- TOTOBHOCTb K IPOAODKEHHIO OOpa3OBaHUS W IOBBILICHUS
kBamukauun B M30paHHOW NPOPECCHOHATBHONH NEATENbHOCTH U
OOBEKTHBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIETEHIIUH B 3TOM,

- YMEHHE HCMOJb30BATh IOCTH)KEHUS COBPEMEHHON XMMHUYECKOH
HAYKH M XHMHYECKUX TEXHOJIOTMH Ui TIOBBILIEHUS COOCTBEHHOTO
UHTEJUIEKTYaJbHOrO Pa3BUTUS B  BBIOPaHHOH mnpodecCHOHAIbHON
NesTebHOCTH,

Memanpeomemmusle:

- OCBOEHHBIE OOYHYAIOIIMMICA MEXKIIPEIMETHbIE MOHATUS U YHH-
BepCabHbIe y4eOHbIe NeHCTBUA (pEryJsITHBHBIE, TIO3HABATENbHBIE, KOM-
MYHUKaTUBHBIE);

- CIOCOOHOCTh UX HCIOJB30BAHUS B IO3HABATEIBbHOH M COLUANb-
HOW NPAKTHUKE, TOTOBHOCTb K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YUeOHOH AeATENbHOCTH, OPTaHU3aLH YIeOHOTO COTPYIHH-
4YecTBa C MMEeAarornuecKuMU padOTHUKAMHU U CBEPCTHUKAMH, K YUACTHIO B
NOCTPOCHNUN HHIUBUY ATbHONH 00pa30BaTeIbHON TPACKTOPHH;

- OBJIAZICHUE HaBBIKAMH Y4€OHO-UCCIENOBATEIBCKON, TPOSKTHON U
COLIMAJILHOW AESTENHHOCTH,

- HUCHOJB30BaHHWE  pA3JIUYHBIX  BUAOB  IO3HABATENbHOU
IESATEIbHOCTH U OCHOBHBIX HMHTEIJIEKTYAJIbHBIX ONepanuil (MOCTaHOBKH
3amaud, (OPMYJIHPOBAHMSA TUIIOTE3, aHAJIM3a M CHHTE3d, CPaBHEHUS,
0000IIeHus,, CHCTEeMAaTHU3aLUK, BBIABICHUS NPUINHHO-CIEICTBEHHbBIX
CBsi3el, MOMCKa aHaJoroB, (POPMYJIHMPOBAHUS BBIBOIOB) ISl PELICHHUS
NOCTaBJIEHHON 3a7laud, NPUMEHEHHE OCHOBHBIX METOIOB IIO3HAHMS
(HaOmroneHnst, HAy4YHOrO OKCIEPUMEHTa) Ul HW3YYEHUs] Pa3IMIHbIX
CTOPOH XHUMHYECKUX OOBEKTOB M IPOLECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOIMMOCTD CTAJIKUBATHCA B podeccroHanbHOl chepe;

Texymui KOHTPOIIb!
- ONPOC YCTHBIN
(pponTATBHBI);

- BBITNIOJIHEHHUE J1abo-
paTopHOi paboTHI,

- BBITIOJIHEHHUE TIPaK-
TUYECKOHN paboThl
(MHOUBUIy aTTbHAS
¢dbopma paboThl)

IIpomexyTouHas arre-
cramus B popme:

1 cemectp - npyrue
(hOpMBI KOHTPOJISI
(cpemnwmit Oast mo Te-
KyIIUM OLIEHKaM yCIIe-
BAEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIMN.

Merton nposeneHus
MIPOMEKYTOYHOH aTTe-
CTalMu 2 cemMecTpa:
BBIMIOJTHEHUE KOM-
MJIEKCHOTO 3a1aHUsI
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- UCTOJIb30BAHHE PA3JUYHbIX HCTOYHHMKOB JUIA  TOJYYEHHS
XUMHYECKOH HH(POpPMALNH, YMEHHE OLEHUTb €€ JOCTOBEPHOCTH AJIS
TOCTIDKEHHSI XOPOLINX PE3yJIbTaTOB B MPO(eCcCHOHANBHOM cdepe;
npeAMeTHbIE:

- c(popMHUPOBAHHOCTD MPEACTABICHHIA: O MATEPHUAIILHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUH MPUPOIBI, O MECTE U
3HaYEHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ posu B obecriede-
HUHM YCTOHYMBOTO Pa3BHUTHUS YEJOBEUECTBA. B PEIIEHUH MPOOJIEM SKOJIO-
THYECKOH, SHEPTeTUYECKON U MUIIEeBOH Oe30MacHOCTH, B PA3BUTHH MEH-
LIUHBI, CO3JAHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB SHEPTUH, B
o0ecreYeHnn PalMOHAIBHOTO MPUPOIOIONb30BaHUSA, B (OPMUPOBAHUH
MHPOBO33PEHUs] U OOIIeH KyJNbTYphI YEJIOBEKAa, a TaKKe HKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M MTPUPOIHOH Cpere;

- BJIAJICHHE CUCTEMOH XMMHYECKHX 3HAHHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIINE MTOHATHS (IOMOJHUTENBHO K CHCTEME TMOHSITHH 0a30-
BOT'O YPOBHsI) - U30TOIBI, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHHE aTOMa,
ruOpuan3anms aTOMHBIX OpOWTanel, XUMUYecKas CB3b («O» U« —
CBsI3bY», KPAaTHBIE CBSI3HM), MOJISIPHAsE KOHLIEHTPALMS, CTPYKTypHas Gopmy-
7a, u3oMepusi (CTPYKTypHAsi, reoMerpudeckas (LUC-TPaHC-U30MEpHs),
TUIBI XUMUYECKHX peakuuii (roMo- U reTeporeHHble, 0OpaTuMble U HE0O-
paTtumele), pacTBOPBI (UCTHHHBIC, AUCIIEPCHBIE CUCTEMBI), KPUCTAJIIOTHI -
paThl, CTENEHb AMCCOLMALIMH, 3JIEKTPOJIH3, KPEKUHT, PHU(OPMHUHT), TEO-
PUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIINe
B OCHOBE IMOHMUMAHMs MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX sIBJIE-
HUH, COBPEMEHHBIE MPEICTABIEHHSI O CTPOSHUH BEINEeCTBA HA ATOMHOM,
MOJIEKYJSIPHOM U HaJMOJIEKYJSIPHOM YPOBHSIX, NPENCTABJICHUS O MeXa-
HU3Max XUMHYECKUX peakUuui, TEePMOOMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, AUCIIEPC-
HBIX CHCTeMax, (PaKTOJOTHUECKUE CBEIEHHUsI O CBOHCTBAX, COCTABE, MOITY-
YeHUH M 0€30MacHOM HCIMOJNb30BAHWU BAKHEHIINX HEOPTaHMYECKUX MU
OPTaHUYECKUX BELIECTB B OBITY M MPAKTHYECKON AEATENIbHOCTH YEJIOBEKa,
O0IMX HAy4YHBIX MPHUHIUMNAX XUMHYECKOrO MPOHM3BOACTBA (Ha mpuMepe
NPOM3BOJICTBA CEPHOM KUCJIOTHI, aMMHaKa, METAHOJa, nepepadoTku Hed-
TH),

- c(OPMHPOBAHHOCTh YMEHMH BBIABIISATH XaPAKTEPHbIC MPU3HAKU
U B3aUMOCBSI3b M3YYEHHBIX MOHSATHH, MPUMEHSATh COOTBETCTBYIOIINE ITO-
HSTHA TIPU OMHMCAHUHM CTPOSHUS M CBOWCTB HEOPTaHUYECKUX U OpraHHuve-
CKUX BELIECTB U UX NMPEBPAIICHUH, BbIABISITH B3AUMOCBS3b XUMHUUECKUX
3HaHUH C MOHATHAMU M TPEACTABICHUSMHU OPYTUX MPEIMETOB it Oosee
OCO3HAHHOTO TMOHHUMAaHHUSI W OOBSCHEHUS CYIIHOCTH MaTePUATbHOTO
€IMHCTBA MHPA;, UCIIOJIb30BATh CUCTEMHBIC XUMHUECKUE 3HAHUS JIs1 00b-
SICHEHUsI U TIPOTHO3UPOBAHUS SIBJICHUH, HMEIOIINX €CTECTBEHHOHAYYHYIO
IIpUPOAY,

- ¢hOpMUPOBAHHOCTb YMEHHUU HCIIOJIb30BATh HAUMEHOBAHUS XH-
MHUYECKUX COEIMHEHUH MEXITYHAPOJHOTO COH3a TEOPETHYECKOH U IpH-
KJIagHOW XMUMHU U TPHUBHAJIbHbIE HA3BAHMS BELIECTB, OTHOCSIIUXCA K
U3yUYEHHBIM KJIACCAaM OPTraHMYECKUX M HEOPraHMUYECKUX COENUHEHH; MC-
NOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY IUJIsl COCTaBleHHs1 (GOpMyJI Heopra-
HUYECKUX BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KPALIEHHbIX U CKEJIETHBIX) (POPMYJT OPraHMUECKUX BELIECTB; COCTABIIATH
yPaBHEHHsS] XUMHUYECKUX PEAKLUl U PaCKPbIBATh UX CYIIHOCTb. OKHUCIIHU-
TEJIbHO-BOCCTAHOBHUTEJBHBIX PEAKIMIA MMOCPEICTBOM COCTABJICHHS 3JIEK-
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TPOHHOTO OajiaHca dTUX PEAKIH; peaKIHii HOHHOTO OOMEHa MyTeM CO-
CTaBJIEHHsI WX TOJIHBIX WU COKPAIIEHHBIX HWOHHBIX YPAaBHEHWI; pEaKIUii
THIOPOJIN3A, PEaKIMi KOMIUIEKCOOOpa3oBaHMs (HAa NpUMepe THAPOKCO-
KOMILIEKCOB IIUHKA M AJIIOMUHHS); TIOATBEPKIATh XapaKTepHbIe XUMHYE-
CKH€ CBOHCTBA BEINECTB COOTBETCTBYIOLIMMH >KCIEPUMEHTAMH H 3aIld-
CSIMHM YPABHEHUH XUMUYECKUX PEAKLIUMN;

- c(pOpMHPOBAHHOCTD yYMEHUH KJIacCU(pUIIPOBATD
HEOPraHMYECKHE U OPraHMYEeCKHe BEINeCTBA U XHUMHYECKHE PEaKLHUH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHMS U KPUTEPUU IJIS1 KIACCU(UKALIIH
U3y4aeMbIX ~XHMHUYECKUX OOBEKTOB, XapakTepHU30BaTb COCTaB U
BAXHEHIIME CBOICTBAa BEINECTB, NPUHAMIECKAIIUX K ONpPEIEIEHHBIM
KJlaccaM M TpymnnaM COeAMHEHWH (IPOCTble BELIECTBA, OKCHBI,
THIPOKCHU/IBI, COJIH, YIJIEBOAOPOABI, MPOCTbIe 3(HUPHI, CIUPTHI, (HEHOJBI,
aNbIeTUABI, KETOHBI, KapOOHOBBIE KHCIIOTBI, CJIOXKHBbIE 3(QUPBI, JKHUPHI,
yTJIEBObl, AMUHBI, aMUHOKUCIIOTBI, OSJIKH); MPUMEHSITh 3HAHUS O COCTaBe
U CBOWCTBaX BELIECTB MJIsI 3KCIEPUMEHTAIbHOW TMPOBEPKU THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MNPOTEKAHUs XHMHMYECKUX peaKkUui U
MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBJICHUS,

- c(opMHPOBAaHHOCTP YMEHUH MOATBEPXKIATh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH PEAKLIMOHHOM CITIOCOOHOCTH OpraHuye-
CKHX COEIMHEHHUH OT KPaTHOCTH M THUIIA KOBAJEHTHOU CBSI3U (KO» U «T —
CBSI3b»), B3AUMHOIO BJIMSIHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX; a
TAKXXe OT OCOOEHHOCTEH pean3alii Pa3MYHBIX MEXaHU3MOB MPOTEKa-
HUs peaKLui,

- c(OopMHPOBAaHHOCTb YMEHHH XapakTepHU30BAaThb 3JIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM M BO30Y)KIE€HHOM COCTOSIHUH) U HMOHOB
XHMHYECKUX 3JIeMeHTOB 1-4 nepuonos Ilepmonuueckoi cucrems! /.M.
MeHpeneeBa U UX BAJEHTHbIE BO3MOJKHOCTH, HUCIIONB3Ys MOHSITHS «SY,
«p», «d-3NeKTPOHHBIE» OPOUTAIH, SHEPreTUYECKHE YPOBHH, OOBACHSTH
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa-
3yEMbIX IMH COEIMHEHHH IO MePUOIaM H IPYIIaM,

- BJIaJICHHE CHCTEMON 3HAHWH O METOaX HAyYHOTO IMO3HAHUS SIB-
JEHUH TPUPOABI, MCIIONB3yEeMbIX B €CTECTBEHHBIX HAyKaxX U YMEHUSIMH
NPUMEHSTH 3TH 3HAHUS NIPU SKCIIEPUMEHTAIBHOM HCCIIEOBAHUH BEIECTB
U 11 OOBSICHEHNS! XUMHYECKUX SIBIICHUH, MMEIOLINX MECTO B MPHPOIE
NPAKTUYECKOH EATENIbHOCTH YeJIOBEKa U B TIOBCEAHEBHOM KU3HH,

- c(popMHPOBAHHOCTE YMEHUH MPOBOAUTH PACUETHI MO XHUMHUYE-
CKUM (OopMyJIaM U YPaBHEHUSM X UMHUYECKUX PEAKIHHA C UCIIOIb30BAHUEM
¢dusnyecknx BeNIUYHH (Macchl, 0ObeMa ra30B, KOJINYECTBA BEIIECTBA), Xa-
PAaKTEPHU3YIOIINX BEIIECTBA C KOJINYECTBEHHONH CTOPOHBI. PACUEThI 11O Ha-
XOJKACHUIO XUMHUYECKOH (POpPMyJIbI BEIECTBA, pacdeTbl Macchl (00beMa,
KOJIMYECTBA BEINECTBA) MPOAYKTA PEAKLUH, €CIIU OHO U3 UCXOAHBIX Be-
LIECTB JaHO B BHUJE PAacTBOPA C OMNPENEJCHHON MacCOBOW JOJENH pacTBO-
PEHHOTO BEIeCTBa MJIM JaHO B U30BITKE (MMEET MPUMECH ), PaCUEThl Mac-
COBOH MM OOBEMHOM JOJH BBIXOJA MPOAYKTA PEAKLIUH, PacyeThl TEIUIO-
Boro 3(dexra peakunii, 0OBEMHBIX OTHOIIEHHUH ra3oB;

- c(OpMHPOBAHHOCTh YMEHHI MPOrHO3MPOBATh, AHATH3UPOBATH U
OLIEHUBATh C MO3ULINI 3KOJOTHYECKOH O€30MacHOCTH MOCIENCTBHUS OBITO-
BOW U MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C mepepa-
OOTKOM BEIECTB;, UCMOIB30BATh MOJYUYEHHBIE 3HAHUS ISl IPUHATHUS Ipa-
MOTHBIX PEIIeHHH MPoOJIeM B CUTYALHSIX, CBA3aHHBIX C XMMHEH;

- ¢(OpMHUPOBAHHOCTh YMEHHI CAMOCTOSITENIbHO TUIAHUPOBATb U
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NPOBOIUTH XUMHUUECKUH SKCIIEPUMEHT (TIOy4YeHHE U M3yYSHHE CBOICTB
HEOPTaHUYCCKUX U OPraHUYCCKUX BEIICCTB, KAYCCTBCHHBIC PCAKIIUU yI'-
JIEBOIOPOAOB PA3JIMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIIUX OpraHu4ve-
CKHUX BELIECTB, PELICHNE SKCIePHUMEHTAbHbIX 33]a4 M0 PaclO3HABAHHIO
HEOPraHWYeCKUX M OPraHUYeCKUX BELIeCTB) C COOJIOAEHHEM MPaBUII
6e3omacHoro odpaieHnst ¢ BEIeCTBAMH U Ja0OPaTOPHBIM 00OPYAOBaHU-
eM, (pOpPMYJIUPOBAThH LEJIH HCCIEIOBAHUS, MPEAOCTABIATh B PA3IMYHOM
(dopme pe3yabTaThl SKCIEPUMEHTa, aHATU3UPOBATh U OLIEHUBATH MX J0C-
TOBEPHOCTH;

- ¢(hOpMHUPOBAHHOCTb YMEHUN OCYINECTBIISITH IIeJICHATIPABICHHBIH
MOUCK XMMHYECKOH MH(POPMALIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4dHas U
yueOHO-Hay4yHasl JUTepaTypa, CpPencTBa MaccoBOW HH(OpPMALUH, CETh
WHTepHeT M Opyrue),KPUTHUECKH aHATU3HUPOBATh XMMHUYECKYIO HH(Op-
Maluio, nepepadaTbiBaTh €€ U HCIIOJb30BaTh B COOTBETCTBUH C MOCTaB-
JIeHHOU yueOHOMU 3a1a4eit;

- ¢(OPMHPOBAHHOCTh YMEHUH OCO3HABAaTh OMACHOCTb BO3JEHCT-
BUS HA JKUBBIC OPTaHU3MBI ONIPCACTICHHBIX BCIICCTB, MOHUMAasA CMBICJI IO-
KasarteJisa HpeHeHbHOﬁ HOHYCTHMOﬁ KOHLCHTpPALUH, U MOACHATb Ha MPH-
Mepax CrocoObl YMEHBLICHUS! U MPENOTBPAILEHHsT UX BPEIHOTO BO3IEH-
CTBHsI HA OPTaHHU3M YEJIOBEKa.

4.2. ®oHA OLECHOYHBIX CPEACTB A MPOBEACHUSI TEKYIIEro KOHTPOJIS H

l'[pOMC)KyTO‘—IHOﬁ arTrecranuu oﬁyqammnxm no JUCHHIIJIMHE

Iloka3arenn u KPHTCPHUH OLICHUBAHHUA KOMIIeTEeHI Ui
Iloka3arenu n KPUTCPHUH OLCHHBAHUA KOMHGTGHHHﬁ, OIMMCAaHUC MIKaJl OLICHHNBA-

HHA COACPIKATCA B NPUJIOKCHHUH 1.

KoHTpo/ibHBIEC H TECTOBBIE 3a1aHUS
KOHTpOJIBHBIE 3a1aHUs COAEPKATCS B IPHJIOKeHuH 1.

MeToanuyeckue MaTepHaJbl

MeToarYecKrue MaTepPUAIIbl, ONPEACIAOMME MPOUEAYPHl OLEHUBAHUS 3HAHWM,
YMEHMH, XapakTepru3yromux (OPMUPOBAHUE KOMIIETEHUMHI, COAEPKATCS B MPUIIONKE-

aun 1.
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IIpunoxenne 1
KoHTpoabHO-0LIeHOYHbIE CpeCcTBA
AJIS1 IPOBEACHHS IPOMEKYTOYHON ATTECTALMH MO0 AMCLUHIIINHE
OA.07 XUMUA

1.1. ®opma npomMe:kyTOUHOMH aTTecTanun: nuddepeHInpOBaHHbIM 3a4eT (2 ceMecTp).
1.2. Cucrema oueHHBAHHUS Pe3yJIbTATOB BbINOJHEHUSI 3aJaHUH

OueHnBaHUE PE3YJIbTATOB BBIMOJHEHHS 3aJaHUN MPOMEXKYTOYHOH aTTeCTallU OCYIIECTBISIET-
Cs1 Ha OCHOBE CJICAYIOIINX MPHUHLHIIOB!

JIOCTOBEPHOCTH OLICHKH — OLIEHHBAETCS YPOBEHb C(POPMHUPOBAHHOCTH 3HAHHM, YMEHUH, Mpak-
TUYECKOTO OIbITa, OOINX U NPO(ecCHOHATBHBIX KOMIIETEHIHHA, MPOIEMOHCTPHUPOBAHHBIX 00yUaro-
IIMMHCS B XOJI€ BBITIOJIHEHUS 3a/1aHUS,

aIeKBaTHOCTH OIIEHKH — OLIEHKA BBITIOJIHEHUS 33JaHUN JOJDKHA MPOBOAUTHECS B OTHOLICHUH
TeX KOMIIETEHLNH, KOTOpble HeoOXOoaNMBI 1151 3PPEKTHBHOTO BBIOJHEHUS 3a0aHNUS,

HAJIe)KHOCTU OLIEHKH — CHUCTeMa OLICHWBAHUS BBIMIOJHEHHS 33JaHUH JAOJDKHA 00NaaaTh BBICO-
KOH CTENeHbI0 YCTOHYMBOCTH NPH HEOTHOKPATHBIX OLEHKAX YPOBHS CPOPMHPOBAHHOCTH 3HAHUH,
YMEHUH, MPAKTHUECKOTO OMbITA, OOINX U MPO(ECCHOHANTBHBIX KOMITETEHINH O0YYaroIuXcs;

KOMILJIEKCHOCTH OLIEHKH — CHCTEMa OLIEHHBAHUS BBITIOJHEHUS 3aJaHUN TOJDKHA MTO3BOJISITh MH-
TErpaTMBHO OLIEHUBATh OOIIHE U MPOPECCHOHATBHBIE KOMITETEHIIMN O0YJarOIIUX CSl;

OOBEKTHBHOCTU OIIEHKH — OILICHKA BBITIOJHEHUs KOHKYPCHBIX 3alaHUH JOJDKHA ObITh HE3aBH-
CHUMOH OT 0coOeHHOCTel MpodhecCHOHATBPHON OpPUEHTALIMN MM NPEATIOUYTEHUH penogaBarenei, ocy-
IIECTBIIOLIUX KOHTPOJIb UITH aTTECTALUIO.

[Ipu BBIMONHEHNH NIPOLIENYP OLIEHKH 3aJaHIH UCTIONB3YIOTCS CIEAYIOIINEe OCHOBHBIE METOIBI:

- METOJ pacueTa NepBUYHBIX OaJIIOB,;

- METOJ] pacueTa CBOIHBIX OaJlIoB.

Pe3ynbTaThl BHIMOJHEHHS 3alaHU OLIEHHBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU KpPUTE-
PYSIMH OLIEHKH.

Ucnonp3yercs matu OapHAs MIKaa 111 OLEHUBAHMS PE3YJIbTATOB OOyUESHHS.

IlepeBon nsitrt OaPHOM IIKAJIBI yU€Ta PE3YJIbTATOB B IATH OAJIbHYIO OLIEHOUHYIO MIKAJTY:

Ouenka KoauyecTBo 0an1/10B, HAOPaAHHBIX 32 BbI-
MOJIHEHHE TeOPETHYECKOr0 H NPAKTHYECKOro 3a-
AAHHS, CPEIHUH 0AJ1J1 0 HTOTAM ATTECTALINH

OueHka 5 «OTIUIHO» 4,6-5
Ouenka 4 «xoporo» 3,6-4.5
OueHka 3 «yAOBJIETBOPUTEIBLHO» 3-3,5
OueHka 2 «HEyAOBIETBOPUTEIIb- <29

HO»

1.3. KoHTpo/IbHO-011€HOYHbIE CPeACTBA
3.1.1 3aganue:
3ananue:
1. Tectuposanue.
2. Pemenne 3anaun.

IIpuMepHBIE BONPOCHI TECTUPOBAHHUS

B 3ananusx 1-20 Bpifepy NPABUIBHEIN OTBET M MOAYEPKHH €ro.
IlpaBuAbLHEIH OTBET MOKET ObITE TOABLKO OAHH,

1. Katuons! — 310:

25



BN = BN = halh e halh e halh e halb o e bl

BN =
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ITonoxkuTenbHbBIE HOHBI,
OTpuuarenbHble HOHBI,

I'mppatupoBaHHbBIE MOJOKUTEIBHBIE HOHBI,
I'mopatupoBaHHbBIE OTPULATENBHBIE HOHBL

pH umerot 3Hauenue 5,5:
Menounasi;

Cnabo meaouHas;
Kucnortnas;
HeitrpanbHas.

Crenenp nucconuanuy pasHa 1:

VY CUJIBHBIX 3JIEKTPOJIUTOB,
VY cnabbIX 3JEKTPOJUTOB,;
V a30TUCTON KHUCIOTHI,

Y yroJibHON KHUCIOTHI.

BoccranoButens - 3TO BEIIECTBO:

OTparolee 3J€KTPOHBI,

IIpuHuMaromee 3IeKTPOHBL,

Kucnopon.
Bonopon

I'mopoxcua Hatpus — 310!
[lenoun HaTpus,

Oxcup Hatpus;
A3OTHUCTOKHUCIBIN HATPUIA;
CepHOKUCIBII HATPUIA.

Oxcup KanpIys — 3TO:
OCHOBHOI OKCHL;
I'unpokcun,
Kucnorablil okcuz;
Kucnora.

XJIOpUCTBIN HATPUIA:
Xnopun HaTpus;
Oxcup Hatpus;
I'unpokcun Hatpus,
Xopuna Kanus.

[aIne Hasi U3BECTh — 3TO:
I'mopoxcun kanbuus,
KapbOonar kanbums;
OKCHUJ KaNbITus,

Oxcun Hatpus.

T'anoren — ato:
dTop
Kucnopon
Harpuii
Keneso
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Jlaxmyc — kpacHBII:

B menounotli cpene;

B melitpanbHOn cpene;

B xucnortHol cpene;

B crabome nouHoii cpese.

Ilepuoanueckuii 3aKOH OTKPBLI:
JHN. Mennenees;

C. Appennyc;

C.B. JleGenes;

A M. Bytnepos.

BemmectBa, KOTOpbI€ MPOBOAAT NEKTPUUECKUN TOK:
DJEKTPOJIUTHI

HesnexTponutsr,

JlucTuiiupoBaHHas BOAA.

DNIEKTPOUTHYECKYIO TUCCOIHUAIINEO OTKPBLT:
C. Appennyc;

C.B. JleGenes;

H.H. Cemé HOB;

H.H. 3unun.

IIpumep menoun — 510:
I'mnpooxcun meau (1D);
I'mnpooxeun xenesa (111);
I'mnpooxcun vatpus (I);
I'mnpooxcun umnka (11).

Junccoumaiys — 3T0:
Pacmapn;
3amMenieHue;
OO0wmeH;
I'mppuposanue.

Peakuuu pa3noskeHus — 3T0:
I'mppuposanue;
JerunpuposaHue;
I'mpparanus,
[Monumepuzanum.

HoHnHbIe pacTBOPEI — 3TO:
PacTtBOp ruapookcuaa Kanus,
PactBoOp cniupra,

PacTtBOp rimok0361;

PactBOp caxapo3bl.

I'oMoreHHbIE CUCTEMBI — 3TO:
PacTBOp YKCYCHOM KHCJIOTHI,
Jumoa;

«3BECTKOBOE MOJIOKOY,
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4. Tymas.

8. MexaHU3M 3JIEKTPOTUTHYECKON TUCCOLHUALINN ObLT OTKPBIT:
1. N A KabnykoBeiM;

2. C.Appenuyc;

3. H.H.CemeHnoBbIM;

4. Bant-T'oddom.

9. Cepnas xucnora — 370:

1. Cnabast kuciora;

2. CunbHas KUCIIOTA,

3. OIHOOCHOBHAS KHCJIOTA,

4. OnHOOCHOBHAsI OECKUCIOPOAHAS CUJTbHASI KUCJIOTA.

B Hugx 21-24  uHeodxoaum TAHOBHTL TBEICTBHE M JKAHUEM MEePBOrQ H

BTOPOro cToi0uoB. QTBET 3ANUCHIBACTCHA B TAOJAUILY.

21.YcTraHOBHTE COOTBETCTBHE MEXIY (DOPMYJIOH BEIECTBA U KIIACCOM/TPYIIIOH,
K KOTOPOMY(-0ii) 3TO BEIeCTBO MPUHAIICKUT. K KAXKIOH TO3UIINH,
0003HaueHHOH OyKBOH, MOAOEPUTE COOTBETCTBYIOINYIO MO3UIUI0, 0003HAUEHHYIO

107000]0]0)7 8

O®OPMYVYIJIA BEHIECTBA KIJIACC/TPVYIIIIA

A) NH4HCO3 1) conu cpenuue

b) KF 2) okcuabl KUCIIOTHBIE

B) NO 3) okcunabl Hecomeodpasyroume

4) coNu KUCTIbIS
22. YCTaHOBUTE COOTBETCTBUE MEXAY (POPMYIIOH BelecTBa U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0ii) 3TO BEIEeCTBO MPUHAIICKUT. K KAXKIOH TO3UIINH,
0003HaueHHO OyKBOH, moAOEepHUTE COOTBETCTBYIOIIYIO MO3ULNIO, 0003HAYEHHYIO
107 000]00)7 8

A) Cr(OH);NO3 1) cmermanHas cob
B) Cr(H,POy); 2) Kucnias coJib
B) KCr(SO4)2 3) OCHOBHas COJIb

23. YCTaHOBUTE COOTBETCTBHE MEXKAY Ha3BAHMEM BEINECTBA U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0ii) 3TO BEIEeCTBO MPUHAIICKUT. K KAXKIOH TO3UIINH,
0003HaueHHOH OyKBOH, moadepHuTe COOTBETCTBYIOIIYIO MO3ULINIO, 0003HAUEHHYIO

U po.

A) SOy 1) conb

b) CuCl; 2) xucnora

B) HB13) pacTBOpHUMBIi THIPOKCHA

I') MnO 4) KUCIIOTHBIN OKCUJT

5) OCHOBHOI OKCHA

24. YCTaHOBUTE COOTBETCTBHE MEXAY (POPMYIIOH BelecTBa U KJIACCOM/TPYIIOH,
K KOTOPOMY(-0ii) 3TO BEIEeCTBO MPUHAIICKUT. K KAXKIOH TO3UIINH,
0003HaueHHO OyKBOH, MOAOEPUTE COOTBETCTBYIOLIYIO TO3HLNI0, 0O03HAYEHHYIO

1007 000]010)7 8
A) Cr(OH);NO; 1) cmemannas cob
B) Cr(H2PO4)3 2) kucnas cojb
B) KCr(SO4) 3) OCHOBHas COJIb
4) nBOIHAsI COJb
B HUAX 25-28 oTBET HEO0XQAHUM IHCATH B VCTAHOBJCHHOM /LIS OTBETA II TBETOM

MOZKET ObITh 1M A, OTAECJIHBHOE CJI0B0, CJIOBOCOUYETAHUE. (3AKDLITASA (DOPMA
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25. IlpomomxuTe NpeasIOKEeHNUE: BAIEHTHBIN yroj NpH spzfm6p1/m1/13au1/11/1 3JIEKTPOHHBIX O0JIAKOB
COCTAaBJISIET

26. lIpomomxure MpenyioKeHHE: BEIEeCTBA OAMHAKOBOIO COCTaBa, HO PAa3jIMYHOIO CTPOCHUS C
Pa3JIMYHBIMHU CBONCTBAMH HA3bIBAIOT)

27. IIponomxure NpeAIoKeHNE. ANKEHbI — 3TO YIVIEBOAOPObI, HMEIOIIHE. . .

28. [IponomkuTe NpensokeHne: BelecTsa OyTaH U MEHTaH MO OTHOIIEHHIO PYT K APYTY SIBISIFOTCA. ..

B 3ananusix 29-30 oTBeT HEOOXOAMMO YCTAHOBUTEL NPABHIBHYIO NOCIEI0BATENLHOCTD ACHCTBHIA.

OT1BeT 3anuchIBAETCS B TA0JAMIY
29. YCTaHOBUTE MOCIIENOBATEIbHOCTD YaCTH TOMOJIOTMUECKOTO PsAZIA AJTKAHOB!

A) npomnax

b) nenran

I') metan

1) 6yran

E)sTan

30. YcTaHOBUTE MOCIEOBATEIBHOCTh MEXAHU3MA PAIUKAIIBHBIX PEAKIIMHA 3aMEIeHHSI:
A) obOprIB LenH

b) 3apoxnenue (MHULIUMPOBAHHE) LETTH

B) paszsurue nenu

IIpumepHbIe NpaKkTHYECKHUE 3aAHHUS

3agauu:

1. B 40 r guctTnninpoBaHHON BOABI PacTBOPUIM 2 T XJOpuaa Hatpus. Paccuuraiite mac-
COBYIO JOJIKO COJIM B MIOJY4YEHHOM PacTBOpE.

2. B 2 5 pacTtBOpa cepHoil kucnotsl copepxkurcs 456 r H , SO 4. Paccuuralite MaccoByro
JIOJIF0 PACTBOPE HHOTO BEILIECTBA, YUUTHIBAS, UTO MIIOTHOCTh pacTBOpa pasHa 1,14 r/mi.

3. CKOJIbKO BOJBI U COJIM HY)KHO B35Th, YTOOBI MpurotoButh 250 1 10 %-ro pacTBopa HUT-
parta HaTpus?

4. B 1 xr 60 %-ro pactBopa conu nobasunu 50 r 3T0# conn. KakoBa MaccoBasi 1osist cou
B MIOJIy4€HHOM pacTBope? OTBET OKPYIJIUTb 0 AECSTHIX.

5. Onpenenutb KONMYeCTBa cepedpa, MONyUYeHHOTO OT B3aumoneiicTeus 10 T xjgopuaa Ha-
TpYsI U HUTpaTa cepedpa.

6. IIpu B3aumonericTeuu 22,4 J1 a30Ta U BOAOPOJA ObUIO MOYYE€HO KaKOTO ra3a M CKOJb-
KO?

7. Cwmemanu 25 0 T pacTBOpa NOBapeHHOM COJIM ¢ MaccoBoi noeit 15 % u 30r pactBopa ¢
MaccoBoit noseit 20 %. Onpenenure MaCCOBYIO JOJIIO B MOJTYYEHHOM PAaCTBOPE.

8. [Ipu B3auMOEHCTBUN KaiblHs C BOAOW 00pa3oBanoch 0,3 MOJb THAPOKCH/IA KAaJbIIHSL.
Kaxoii 00peM Bogopona( B IUTpax, H.y.) IPU 3TOM BBIAEIHICS 7

9. N3 250 r pactBOpa moBapeHHO!N conu ¢ MaccoBoil foneil 15 % Bbmapunu 3 r BOABL

Omnpenenute MaCCOBYIO JIOJIFO COJIM B TIOJYYEHHOM PacTBOpE.
10.  Kakyro maccy conu ( B rpammax) Hano nobasuth k 300 r pacTBopa ¢ MacCcoBOH mosei
xJjiopuna kanusi 15 % st monmydenus pactsopa ¢ MaccoBoit noneit 17 % ?

1.3.2. Kpurepuu oueHku

Ouenka 3a 3ananue «TecTupoBaHue» ONMpenessieTcs: MPOCTHIM CYMMHPOBAaHIEM OaJlIOB 3a Ipa-
BUJIbHBIE OTBETHI Ha Bompockl. OnuH BepHbIH oTBeT paseH 0,1 Oann

OTBer cunTaeTcs NPaBUIIbHBIM, €CITH:

- IIPM OTBETE Ha BOTIPOC 3aKPHITOH (POPMBI ¢ BEIOOPOM OTBETA BBIOPAH MPABUIIBHBIA OTBET;

- TP OTBETE Ha BOMPOC OTKPBITOH (POPMBI IaH MPABHIIbHBINA OTBET;

- IIpU OTBETE€ HA BONPOC HA YCTAHOBJICHHE IPABIJIbHOHN IIOCIENOBATENbHOCTH YCTAHOBJICHA
NpaBUJIbHAS MTOCIIEIOBATENIBHOCTD

- TIPU OTBETE HAa BOIPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CJIM COMOCTABJIEHUE MIPOU3BENEHO
BEPHO 1711 BCEX Map.
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KpnTepnn OLICHKH PE3YJAbTATOB BbLINMOJHCHUSA 3AJaHUA «TCCTHPOBAHHUE

Kon-Bo MakcumanbHbIH 6ast
BOIIPOCOB
1 | Pazpen 1.00mas u HeopraHu4eckast XUMUsI 20 20*0,1
) Paznen 2. Opranuueckast XUMuUst 10 10*0,1
nToro 30 3,0
Ne Kputepun oueHku pe3yibTaTOB BbINOJHEHUS MPAKTHYECKOI0 bannel B cooTBETCTBUN
3agaHus C KPUTEPUSIMH OLIEHKU
1| Odopmienue ycjioBusl 3a1aHusI MakcumaJbHbIH a1
— 0,2 danaa
- BEpHO OOPMIIEHO yCIIOBHE 3aJa4M, MPEACTABICHBI BCE XUMUYESCKUE 0,2
BEJIMUNHBI
- ycloBUE 3amaHusl OQOPMIICHO C HE3HAYUTEJIbHBIMH HETOYHOCTSIMHU, 0,1
MIPECTaBJIEHbI HE BCE XUMUYECKUE BETNINHbI
- ycIoBHe 3a1aHus 0POPMIIEHO HEBEPHO 0
2 | Hcnonib30BaHNE XHMH4YECKON CHMBOJIMKH MakcumaJjibHbIH 0a11
— 0,3 damaa
- BepHO 00OO3HAYEHbI CHMBOJIbI B YCJIOBHUU 3a/1a4H M B (OPMyJIax, HC- 0,3
MOJIb3YEMBIX B pELIeHUH 3a7aun
- BepHO 00O3HAYEHBbI CUMBOJIBI B YCJIIOBUU 3a7a4d, AOMyIIeHa | HeTod- 0,2
HOCTh B (POpMyJIax, HCIIOJIb3YEMBIX B PELICHUH 3a1a41
- gomyieHa 1 HETOYHOCTh Tpu 0O03HAYEHHH CUMBOJIOB B YCJIOBHH 3a- 0,1
nauy, | HeTOYHOCTH B (POPMYJIax, HCIOMb3yEMbIX B PEIIEHUH 3aa41
- nmonyieHo 2 u Ooyee HETOYHOCTH NMPHU 00O3HAYEHUH CUMBOJIOB B yC- 0
JIOBUH 3a7a4d, 2 U Ooyee HETOYHOCTEH B (POpMyJax, UCIONb3YEMbIX B
pelIeHny 3aaa4uu
3| CobaroneHue anropuT™Ma pemeHust MakcumaJjibHbIH 0a11
— 0,1 danaa
- pelIeHue 3a/1a4l OCYLIECTBISIETCS MO ajrOPUTMY: 3aIUCh HEOOXOau 0,1
MBIX XUMHUYECKHUX (HOPMYyJI,BEpHAsT PAaCCTaHOBKAa KO3(PPHUIMEHTOB, Ma
TEMAaTHYeCKUi pacy€ T MPaBUIBbHO MNOAOOPaHHBIX KO3()(PULIHEHTOH
upe-
HICHHUE TI0 XUMHYECKOH hopmye
- QJTOPUTM peLIeHHs 3a1a4l OTCYTCTBYET 0
4 | IlepeBoa eauHuIL H3MepeHHs (PU3NIECKHX BeJaUYUH B MexayHa- MakcumaJjibHbIH 0a11
poanyio cucremy equnun (CH) — 0,3 6anaa
- BEPHO IMEpeBEIeHbI pacueThl MePeBOaa BCEX SANHHLl HU3MEpeHus pu- 0,3
3MUECKUX BEIMYHH B MexnyHapoaHyto cucremy enunui (CH)
- nomymeHa | ommbka npu NpoOBEAESHUH pacyeTa NepeBoaa eauHHIL 0,2
u3MepeHus: PU3NIECKUX BETMYUH B MEXIYHAPOIHYIO CHCTEMY €IUHHUIL]
(CH)
- JIOTNyIIeHbl 2 OMMUOKHU MPH NMPOBENEHUHN pacyeTa MepeBoAa €IUHULY 0,1
u3MepeHus: PU3NIECKUX BETMYUH B MEXIYHAPOIHYIO CHCTEMY €IUHUL
(CH)
- HEBEPHO IPOBEACHbI pacyueThl NepeBo/ia BCEX eAUHUL] U3MEPEHUs 0
¢dusndeckux BenuurH B MexxayHaponuyto cucremy enuani (CH)
S| Hcnoap3oBaHne XUMHYECKHX (popMyJ1 AJisl pelIeHHsl 3aAa4H1 MakcumaJjbHbIH 0a11

— 0,4 6anaa

- BEPHO U NOCJIEJOBATEIbHO 3AIIUCAHbI BCE ()OPMYJIBI B COOTBETCTBHHU C

0,4
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CUMBOJIUKOMN, HEOOXOIUMBIE JIJIsl YCTAHOBJIEHUSI COOTHOIICHUS CYIIEeCT-
BYIOIIEr0 MEXAY (PU3NISCKUMU BETMYUHAMU

- MPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBA3BIBAIOLIME XUMHUUYECKUE BE-
JINYVHBI

- BEpPHO, HO HEMOCJIEN0BATENBHO 3aMICAHBI (POPMYJIBI B COOTBETCTBHH g
CHUMBOJIMKOH, HEOOXOAMMOM Uil YCTAHOBJIEHHS COOTHOIIEHUS CyIIECT
BYIOILIErO MEXIYy XUMHYECKUMH BEIUYMHAMU

- NPAaBWIBHO COCTABJICHBI YPABHEHUS, CBSI3bIBAIOIINE XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyJBI 3ammMcaHbl NOCIENOBATENBHO, HEBEPHO 3amucaHa Gopmyia
B COOTBETCTBUU C CHUMBOJIMKOW, HEOOXOAMMOM AJIST YCTAHOBJIEHUS COA
OTHOLIEHHUs CYLIECTBYIOIIETO MEXAY XUMUYECKUMHU BEIUIHHAMU
- JOMyIIeHa OJlHA OMMOKA MPHU COCTABICHUN YPAaBHEHHUH, CBS3BIBAIOA
X XUMHIECKUE BEJTMUUHBI

0,2

- (opmyIbl 3anHMCcaHbl HETIOCIENOBATEIbHO, HEBEPHO 3amucana 1 ¢op
MyJia B COOTBETCTBUHU C CUMBOJIMKOH, HEOOXOAMMOM /JIsl yCTAaHOBJICHMUS]
COOTHOUIEHHS! CYIIECTBYIOLIEr0 MEKAY XMMUYECKUMHU BEIMUNHAMU
- JOMyILIeHa O/lHA OMHMOKa MPHU COCTABICHUH YPABHEHHI, CBSI3bIBAIO
IIUX XUMHYECKHE BEJTHMYNHBI

0,1

- Bce (OpMYyJIBI 3aUCaHbl HEBEPHO
- JOMyILIeHbl OIMOKa MPU COCTABJIEHUH BCEX YPABHEHHH, CBS3BIBAIO-
LIUX XUMUYECKHE BEINYUHBI

MaremaTH4ecKHe pacyeThbl N0 XUMHYECKHM (popmyJiaM, KOTOpbIE
XaPAKTEPH3YIOT PACCMATPHBAEMOE SIBJICHHE C KOJIHYE€CTBEHHOH
CTOPOHBI

MakcuMaJbLHBIH 0AJL1
— 0,4 6any08B

- BEPHO NMPOU3BEICHBI BCE MATEMATHUYECKHE PACUYETHI [0 BCEM XUMHYE
ckuM (opMyJaM B COOTBETCTBUH C €IWHHUIIAMH H3MEPEHHH XUMHYe
ckux BennuuH (CH);
- BCE pE3yJbTaThl MAaTEMAaTUYECKHX PacyeTOB coxepkar wLu(poBog
3HaY€HWE U COOTBETCTBYIOIIEE €My OOO3HAYeHHE eAUHHUIBI U3MEPEHNU
xumudecknx BeanauH (CH)

0,4

2

- BEPHO MPOM3BEICHBI MATEMATUYECKHE PACUEThI [0 BCEM XHUMUYECKUM
(dopmysiaM B COOTBETCTBUH C €IUHHLIAMH U3MEPEHUI XUMHYECKUX Be-
mmuuH (CH),

- B OIHOM pe3yJIbTaTe MaTeMaTHYECKOrO pacuera COAEPIKUTCS TOJBKQ
ero nudpoBoe 3HaUEHUE

0,3

- HEBEPHO NPOU3BEACH MATEMATHYECKUH pacdyeT mo | XUMHYECKON
¢dbopMyJie, HO B COOTBETCTBHH C €IUHUIAMH H3MEPEHUN XUMHYECKHX
BesinunH (CH);

- B OJJHOM pe3yJIbTaT€ MAaT€MaTHYECKOr0 pacdyera COAEP>KUTCS TOJBK(
ero nudpoBoe 3HaUECHUE

0,2

- HEBEPHO NPOU3BEACH MATEMATHYECKUH pacdyerT mo | XUMHYECKON
dopmysie Oe3 ykazaHUs €IUHULl U3MEPEHHH (PU3MYECKUX BeJINYHH
(CH);

- BCE pe3yJIbTaThl MATEMATUYECKUX PACUYETOB COAEPIKAT TOJBKO LU(-
POBBIEC 3HAYCHUS

0,1

- HCBEPHO MMPOU3BEACHDBI BCEC MATCMATHUYCCKUEC PACHETHI

0

Otser nocJie pemeHus 3a1a4u

MakcuMaJbLHBIH 0aJL1

0,1 6an0B
- 3a]1a4a B KOHLIE PELICHUSI COAEPKUT BEPHBI OTBET 0,1
- 3a]1a4a HE COAEPKUT B KOHILIE PELICHUSI BEPHOIO OTBETA 0
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8 YCTHOe 06bsACHEHME peLleHns 3ajaum MakcumanbHbIn 6ann
- 0,2 6annos
- 00bACHEHME pelleHus 3afjaHus MnocnefoBaTeslsHO, CBA3HO, JIOTUYHO, 0,2
BbIBOZ aprymMeHTUpPOBaH M 0060CHOBaH; NpaBU/IbHO U 0BCTOATENIbHO Aa-
eTcsd OTBeT (0TBETbI) HA COMYTCTBYHOLWME BONPOC (BONPOCHI)
- HE3HAYMTENbHO HapyLleHa Nnoc/ieoBaTe/lbHOCTb, 10TMKa 06bACHEHNSA 0,1
peLlleHns 3afaHus, BbIBOAbl apryMeHTUPOBaHbl M 060CHOBaHbI; CTYAEHT
NCNbITbIBAET He3HauuTeNIbHble 3aTpyAHeHUs, O0TBeyas Ha COMyTCTBYO-
Lme BONpOChI
- 3HaYMWTeNbHO HapylleHa NOCNef0BaTeNbHOCTb, NOrMMKa OOBACHEHMUS 0
peweHna 3afaHusd (CTYLEeHT He MOXEeT OOBbACHUTL, Kakum 06pasom
npuLlen K pewweHUto 3afaHns), BbIBOAbl HEe MOTYT CUMTATbCA aprymeH-
TUPOBAHHLIMU M 060CHOBAHHLIMW; CTYAEHT UCMbITbIBAET 3HAYNTE/bHbIE
3aTpyfHEHUs, 0TBeYas Ha CONyTCTBYHOLLME BONPOChI
NTOro 2

1.4, MaTepunanbHO-TeEXHMYECKOe obecneveHne ANs MPoBeAeHUA MPOMEXYTOYHOW aTTe-
crauunmn
MpoMeXyTouHas aTTecTaymsa NPOBOAUTCA B yHeOHOM KabuHeTe XUMuUK.

1.5. Y4uebHO-MeTOLMUECKOE U MHOPMALMOHHOE obecrneveHne AN NPoBeAeHUSA NPOMEXY-
TOYHOWM aTTecTaynm

1 AH¢uHoreHosa, V.B.Xumua: y4yebHMK 1N NPakTUKyM A9 CPefHero npoeccuoHanbHoro
ob6pasosaHua/ N.B.AH(purHoreHosa, A.B.babkos, B.A.lMonkoB.— 2-e u34., ucnp. u gon.— Mocksa:
WN3patenscTBo KOpaiiT, 2020.— 291c.

2. AptemeHko A.N. OpraHuyeckas xumusa: yyebHuk /A.N. ApTemeHKo.- 5-e wu3g., ucnp.-
MockBa: KHOPYC, 2020.- 536¢.- (CpeaHee npodeccnoHanbHoe obpasoBaHue). ISBN 978-5-406-
00916-1

3. EctectBo3HaHme. Xumusa/ abpuensH O.C. , OctpoymoB WN.I'. - 6-e mn3g., crtep. — M.:
Akagemus, 2020.- 240c,niiP5://acaiieTla

4.  AH(puHOreHosa, V. B. XumMusa: y4eObHUK 1 NPaKTUKYM 4S8 CPeLHEro npogeccroHanbHoro
ob6pasosaHua/ N. B. AHpmHoreHosa, A. B. babkos, B. A. T10MKoB.- 2-e 134., ucnp. n gon.- Mocksa:
WN3patenscTBo KOpaiiT, 2020.- 291 c.

JononHnTenbHbIe y4ebHble N3faHnA

5 Xumuga: 3agaunm u ynpaxHeHua/ EpoxuH KO.M. - 1l-e u3g. — M.: Akagemus, 2019.-
288c.https://academia-library.ru/

6. AptemeHko A.W. OpraHuyeckas xumusa: yuyebHuk /A.H.ApTemeHKO.- 5-e u3fg., ucnp.- u
pon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. FnuHka, H.J1. O6bwaa xumnsa : ydyebHoe nocobue / nnunka H.J1. — Mockea: KHoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

MNHTepHeT-pecypcCbl

8. www.pvg.mk. ru (onmmnuaga «Mokopn BopobbeBbl ropbi»).

9. www.hemi.wallst. ru (O6pa3oBaTe/ibHblii CaiT 415 LWKOIbHUKOB «XUMUS»).

10. www.alhimikov.net (O6pa3oBaTenbHbIin CANT ANS LWKO/bHNKOB).

MeToanyeckne ykasaHusa ans obyyarowmxca no 0CBOEHUIO ANCLUUNNHbBI

11. MeTofn4eckune yKasaHus s 06y4vatoLmnxcs no BbINOMHEHNIO NPaKTUYeCKUX pabor.

12. MeTofn4yeckue ykasaHua ans o6yydaromnxcsa no BbliMOSHEHUIO nabopaTopHbiX paboT
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