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oT «30» HoAOps 2022.

Pa3pabotunk:  Tapacosa I'H. — mnpenojgaBarens — BbICHIEH — KaTeropuu
[IpodeccuonanbHo-nenarornueckoro kowemka CI'TY umenu ["arapuna 10.A.



COILEPKAHHUE

1. MACIIOPT PABOYE# MPOr'PAMMBI YUEBHOM JJUCUMIIJIMHBI
2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCLUATLINHBI

3. YCJIOBUSI PEAJTU3ALIAU TPOTPAMMBI YYEBHOM
JUCHMIIUHBI

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI

JACHOUTLIAHBI

20

22



1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU crienuanucToB cpeaHero 3BeHa (manee — IIIICC3) B COOTBETCTBHM C
®I'OC CIIO no cnenupansHocTd 20.02.02 3amura B Ype3BbIYalHBIX CUTYAITUSX.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CNEHUATHCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOAHT B 001Ieo0pazoBatenpHbIi 1uki [TTICCS.

1.3 Ilesin 1 TpeGOBaHMS K pe3y/IbTATaM OCBOEHUS] YUeOHOH TUCIHUIJIMHBI:

B pesynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI 00yUYaOLUIC JOHKEH TOCTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HaJIMYME MOTUBALIMK K OOYYEHHIO U JINYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MO3HUIMK JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAllMOHAJIBHO-KYJIBTYPHBIX Tpagulud, (QOpMUpPOBAHME CHCTEMBI 3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCT@HOBOK,  AQHTUKOPPYILHMOHHOIO  MHPOBO33pPEHUA,
IIPaBOCO3HAHUS, SKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTAaBUTh LIETU U CTPOUTH
YKU3HEHHbIEC TIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEIBHOCTH U B OBITY IIPH OOpAIllEHUH ¢ XMMUYECKUMHU BEIIECTBAMU, MaTepHalaMu
Y TIPOLIECCAMU;,

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTHXKEHHSI COBPEMEHHOM XHMMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICHHS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOIO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MemanpeomemHbie:

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

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJITAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOMH
NESITEIbHOCTH, OpTraHu3allMd y4yeOHOro COTpPYJHMYECTBA C  MEJaroruuecKUMHU
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHUHM HWHAMBUAYAIbHON
o0pa3oBaTenbHON TPACKTOPUH;

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



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX ~HMHTEJUIEKTYaJbHBIX olepanuil (IMOCTAHOBKU 3aiauu, (HOpMyJIupOBaHUS
TUIO0TE3, aHaJlu3a U CHUHTE3a, CpaBHEHMs, 00OOIIECHUS, CUCTEeMaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOJOB) JJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/leHUs, HAy4YHOTO JKCIEPUMEHTA) [UIsi M3YyYEHUsS Pa3IudHbIX CTOPOH
XUMUYECKUX OOBEKTOB M IIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- HUCHOJB30BAaHUE PA3TUYHBIX HMCTOYHHKOB JUISI TOJNyYEHHUS XHUMHUYECKOM
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

1) chopMUpPOBAaHHOCTh TPEACTABICHHUNA: O MaTePHAIBLHOM EIUHCTBE MHpAa,
3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBICHUHN MIPUPOJIbI; O MECTE U 3HAUCHUN XUMUU B
CUCTEME ECTECTBEHHbIX HAyK MU €€ pOJM B OOECHEYEHHH YCTONYMBOIO PpPa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTUYECKOM, SHEPreTUUECKOM M MHILEBOM
0€30MacHOCTH, B pa3BUTUU MEJUIMHBI, CO3JIaHUU HOBBIX MaTEpUaJiOB, HOBBIX
UCTOYHUKOB HHEPruM, B OOECIEYEHUH PpALMOHAIBHOTO MPUPOJIONOIb30BaHUS, B
dbopMHUpPOBaHUY MUPOBO33PEHUS U OOIICH KYJIbTYphl YEJIIOBEKA, a TAKKE IKOJIOTHIECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CPEJIE;

2) BIIQJICHHE CHCTEMOW XWMHUYECKHMX 3HAaHUH, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraoIUe MOHATHS (JOTOHUTEIBHO K CHCTEME MOHATHI 6a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE M BO30YXJCHHOE COCTOSHHE aToMma, TMOpHIu3alvs aTOMHBIX
opOuTanei, XUMUYECKasi CBs3b («G» M «T — CBSI3b», KpPaTHbIE CBS3HU), MOJISpHAs
KOHIIEHTpaIusi, CTPYKTypHas (opmyria, mzomepus (CTpyKTypHas, T€OMETpUdecKas
(ruc-TpaHC-U30MepuUsi), THUIBI XUMHUYECKUX peakiuid (roMo- U TEeTepPOreHHEBIE,
oOpaTuMble W HEOOpaTHMbIEC), PaCTBOPHl (MCTUHHBIC, JUCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHAPATHI, CTENEHb JHUCCOIMAIMU, DJIEKTPOJIU3, KPEKUHT, PUDOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHNUS, JIe)KAIllMe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, COBPEMEHHBIC
NPEACTAaBICHUS] O CTPOCHHHM BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJIMOJICKYJIIPHOM YPOBHSX; MPEJCTaBICHUS O MEXaHM3Max XUMHUYECKUX PEaKIIHid,
TEPMOJIMHAMHYECKUX ¢ KUHETHMYECKHX 3aKOHOMEPHOCTAX UWX MPOTEKaHHs, O
XMMHYECKOM pPaBHOBECHH, NIWCIEPCHBIX CHUCTeMaX, (AKTOJIOTUYECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, TMOJYYECHMHM W OE30MaCHOM HCIOJIb30BAHUU BAKHEHIINX
HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATEIHHOCTH
YeNoBeKa; OOIMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOM3BOJACTBA (Ha MpUMepe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOJIa, IepepadOTKH HEPTH);

3) chopMHPOBAaHHOCTL YMEHHH BBIABISATH XapaKTEPHBIC TMPU3HAKK W
B3aMMOCBSI3b HM3YYCHHBIX TOHATHHA, MPUMEHSATH COOTBETCTBYIOIIUE TIOHSTHS TIPU
OMHMCAHUK CTPOCHUS W CBOMCTB HEOPTaHWYECKUX W OPTaHUYECKHX BEIIECTB U HUX
MPEBPAIICHU;, BBISIBISITh B3aMMOCBS3b XUMWUYECKUX 3HAHUM C TIOHSATUSMHU U
MPEACTABICHUSIMU JPYTHX TPEAMETOB it OoJee OCO3HAaHHOTO TIOHUMAaHUS U
OOBSICHEHUS CYIIHOCTA MAaTE€pPUAIBHOTO €IWHCTBA MHUpPA; MCIOJIb30BaTh CHCTEMHbBIC



XUMUYECKUE 3HAHWS I OOBSCHEHHUS W TPOTHO3UPOBAHUS SIBJICHHUM, WMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

4) chOopMHPOBAHHOCTh YMCHHH HCIIOJIb30BaTh HAUMEHOBAHUS XHUMHUYCCKUX
COCIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUYECKOW M MPUKIAAHOW XUMUU H
TPUBHAJIbHBIE HA3BAaHUS BEUIECTB, OTHOCSIIIUXCS K U3YUEHHBIM KJIacCaM OPTraHUYECKUX
U HEOPraHMYECKHX COCIWHEHMI; HCIOIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHUSI (POPMYJI HEOPraHUYECKHX BEIECTB, MOJIEKYJSAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJT OpPraHUYECKUX BEIIECTB;
COCTaBIISAITh YPaBHEHUS XMMHUYECKHX PEAKIUHd ¢ pacKpbiBaThb UX CYUIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEACTBOM COCTaBJICHUSA
AIIEKTPOHHOTO OajlaHCca ATUX PEaKIUi; peakluii MOHHOTO OOMEHa MyTEM COCTaBJICHUS
WX TOJIHBIX M COKpAIICHHBIX WOHHBIX YPaBHEHUH; pEaklUil TUIPOJIN3a, PEaKIIUM
KOMITJIEKCOOOpa3oBanus (Ha TpUMEpPE THUIPOKCOKOMIUIEKCOB ITMHKA W AJTFOMUHUSA);
MOATBEPAKAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIUMH
HKCIEPUMEHTAMHU U 3aMKUCSIMU YPABHEHUI XUMUYECKUX PEAKIIUI;

5) chopMUPOBAHHOCTh YMEHHH KJIACCH(HUIMPOBATh HEOPTaHUYECKHUE U
OpraHMYeCKHUEe BEIIECTBA M XHWMUYECKHE PEaKIMH, CaMOCTOSITEIbHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKkTepU30BaTh COCTAaB M BAXKHEUIIME CBOMCTBA BEIIECTB, MNPUHAMICKAINMNX K
OTIpPEJICTICHHBIM KJIACCaM U TpYINIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUJPOKCHUIBI, COJIH; YTIEBOAOPObI, MPOCThIE dPUPHI, CIUPTHI, (PEHOJIBI, AJIbACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE DSQUPBI, KUPBI, YIJIEBOJbI, AMUHBI,
AMUHOKHCJIOTHI, OCJIKM); MPUMEHSTh 3HAHHMS O COCTaBE€ M CBOMCTBAX BEIIECTB MJIS
AKCTIEPUMEHTAILHON MPOBEPKU TUIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEHN MPOTEKaAHUS
XUMHUUYECKUX PEAKIIUA U MPOTHO3UPOBAHMS BOBMOXKHOCTEH MX OCYIIIECTBICHUS;

6) chopMUPOBAHHOCTH YMCHHI IOATBEPXIAATh HA KOHKPETHBIX IpPHMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH W TUINA KOBAJEHTHOW CBSI3U («O» U «T — CBSI3b»), B3AUMHOI'O BIIUSHHS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakKe OT OCOOCHHOCTEW pean3aluu
Pa3JIMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIIMIL;

7) chOpMHPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHMH) U MOHOB XMMHUYECKUX JIEMEHTOB
1-4 mnepuwonoB Ilepmommueckoit cucrembl J[.M. MenneneeBa W WX BaJICHTHBIC
BO3MOXXHOCTH, MCIIOJIB3Ysl TOHSITHS «S», «p», «d-2JIIEKTpOHHBIE» OpOUTaNH,
DHEPreTUYECKUE YPOBHU;, OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS  CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCAMHEHUN 110 TIEpUOaaM U TPyIITIaM;

8) BiameHWe CHUCTEMOM 3HAHMH O METOAAaX HAYYHOI'O IIO3HAHMS SBJICHHI
MIPUPOJIbI, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHUSAMH IPUMEHSTh OTH
3HaHUS MPU DKCICPUMEHTAILHOM MCCICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XUMHUUYECKUX SIBJICHUN, MUMEIOIINX MECTO B MPUPOJAE MPAKTUUYECKOW MESITEIbHOCTH
YeJI0BEKa U B IOBCETHEBHOM KU3HH;

9) chopMHUPOBAHHOCTH YMEHHH TPOBOJANUTH PACUETHI IO XUMUYECKHM (HOpMyJiam
U YPaBHECHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BaHWEM (HU3UUYECKUX BEIMYMH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKICHUIO XUMHUYECKON (HOpMYyIIbI
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BEII[ECTBA; PacueThl MacChl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIN
OJIHO M3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C OMPEIETIEHHON MacCOBOM foJei
PacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30OBITKE (MMEET MPUMECH); pACUEThl MACCOBOM
win oOBbEMHOM J0JIM BBIXOJA MPOAYKTa pEaKUMUU; pPacueThl TEIIOBOro 3(ddexrta
peakiuii, 00beMHBIX OTHOLIEHUH T'a30B;

10) chopMUpPOBAaHHOCTH YMEHUI MPOTHO3MPOBATH, AHAJIM3UPOBATH U OIICHUBATh
C  TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  TOCIENCTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C IepepaboTKOW BEIIECTB;
WCITOJIB30BATh TIOJYYCHHBIC 3HAHUS I TMPUHATHS TPAMOTHBIX PEIICHUN MpoOyieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

11) chopMHpPOBAaHHOCTH YMEHHH CaMOCTOSTEIHHO IUIAHUPOBATH U IPOBOIHTH
XUMHUYECKUN DSKCIEPUMEHT (TOJIydeHUE M H3YyUYCHHE CBOWCTB HEOPraHWYECKUX U
OpTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIMU YTIEBOJOPOI0B PA3IUYHBIX KJIACCOB
U KHCIOPOJCOJAEpKAIINX OPraHMYECKUX BEUIECTB, PEHICHUE HKCIIEPUMEHTAIbHBIX
3aJlay [0 pAacro3HABaHUIO HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB) C
COOJIIOJICHUEM MpaBWiI 0E30MacHOr0 OOpalleHusi C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opyaoBaHueM, (popMyIUpPOBAThH LM HCCIEN0BAHUSA, MPEIOCTABIATh B PA3IMYHON
dbopme pe3ynabTaThl SKCIEPUMEHTA, aHAJTM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTH;

12) chopMHUPOBAaHHOCTH YMEHHH OCYIIECTBIISATH IlCJICHANPABICHHBIA TTOMCK
XUMUYECKON HMH(OpMAIMU B pa3IMYHBIX MCTOYHUKAX (Hay4yHass M y4eOHO-Hay4yHas
auTepaTypa, CpelicTBa MaccoBo nHpopMaluu, ceth UHTEpHET U Apyrue),KpUTUIECKU
aHaJM3UPOBaTh XMMUUYECKYI0 HH(pOpMaIUIO, NepepadaThiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHHM C MOCTaBJICHHON y4eOHOM 3a1a4eii;

13) chopMHupOBaHHOCTH YMEHHI OCO3HABATh OMMACHOCTH BO3JICHCTBHUS HA KUBHIC
OpraHU3MBbl OINpPEJEICHHBIX BEIICCTB, IMOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOM
JOMyCTUMON KOHILIEHTpAILIMKM, U TIOSICHITh Ha TMPUMEpPAX CIOCOObl YMEHBIICHUS U
MpEAOTBPAIIEHUS UX BPEHOTO BO3JAEHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogpeccuonanvnas HanpaeieHHOCMb YUEOHOU OUCUUNIUHBL «XUMU)
NpeAnoyiaraeT  UEJICHANPABICHHOE  NPUMEHEHHE  MEIarorM4ecKuX  CpEJICTB,
00eCIeunBaOIINX HE TOJBKO (OPMHUpPOBAHHE Yy OOYyYarOUIUXCS 3HAHWM, YMEHUH,
HABBIKOB 10 Y4YEOHOW MUCITUIUIMHE, HO W Pa3BUTHE MHTEpeca K JaHHOW Mpodeccuu
WM CTICIIMAIBHOCTH, IIEHHOCTHOE OTHOIIIEHUE, MPO(EeCCHOHATBHBIX Ka4eCTB JINYHOCTH
OyIyIIero CrenranrucTa.

1.4. Koin4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOMH TUCUUIIIHHBI:
OO0s3arenpHas yaeOHas Harpy3ka ooydJaromierocs 78 4acoB
AyautopHasi yueOHas Harpy3ka oOyyarouierocs /8 4acos.



2. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

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

O0beM yacoB

Obs3arenpHas yueOHasi Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

JIEKLHMH, YPOKH 48
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 2
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
71a60paTOPHBIE 3aHATHS 10

IIpome:xkyTouyHas arrecranus: AuddepeHuMpoBaHHBIN 3a4eT




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

HanmenoBanue Coaep:xxanue yueOHOro MaTepuaJa, jadoparopubie padoThl U Oo6bem YpoBens Koabt
pa3eioB U TeM NpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAS PadoTa CTy/JAeHTOB, 1acoB OCBOCHMSI KOMIleTeHIHi, pOpMHPOBAHHIO
KypcoBasi pa6oTa (IpoeKT), HHbIe BUAbI Y4e€0HOI padoThI B KOTOPBIX CIIOCOOCTBYET dJ1eMeHT
COOTBETCTBHH C y4eGHBIM ILUIAHOM ( B.T.4. MPO(eCCHOHATBHO- IporpaMMel
OpHEHTHPOBAHHOE COJep:KAHMe)
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METaNpeIMETHBIE U
MpEeAMCTHBIC KOMIICTCHIIUHA B
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 cootBerctBuu ¢ PI'OC cpennero
o0rmiero oopa3zoBaHws,
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 YTBEPKJICHHOTO IPUKA30M
CtpoeHue aToM0OB MuHHCTEpCTBa 00pa30BaHUs U
XHMHYECKHX CoBpemeHHass Mozenb cTpoeHus aroma. CHMBOJIMYECKMM S3bIK XHMHHU. 2 Hayku PO ot 17.05.2012 Ne 413
3JIeMEHTOB 1 XUMHUYECKUI JJICMEHT. OneKTpoHHas KOH(HUTypanus aroMa.
npupoza Knaccudukaiyss XUMHYECKUX AIIEMEHTOB (s-, P-, d-amemenThl). BaneHTHbIC 1
XHMHYECKOI cBsi3u | DIEKTPOHBL.  BaneHTHOCTh. DJEKTPOHHAs NPUPOAA XUMHUYECKOH CBS3H.
ONeKTpOOTPULIATEIbHOCTb. BuIbl  XUMHUECKOW CBsI3UM  (KOBaJeHTHas,
MOHHAsl, METAJJINYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTnyeckoe 3amsaTme Ne 1 PemeHune 3amaHuil Ha MCIONB30BaHME
XUMHMYECKONM CHMBOJMKM W Ha3BaHWH COEIMHEHUH 10 HOMEHKJIAType
MEXKIYHAPOAHOTO COK3a TEOPETHYECKOWM ¢ MNPUKIAJHOM XUMHH U
TPUBMAJBHBIX  Ha3BaHWUM Ui COCTaBJICHUS  XUMHMUYECKUX  (opmyn
JIByXaTOMHBIX COEAMHEHUN (OKCUAOB, CyIb(UI0B, TUAPUIOB U T.I1.) U APYTUX 9 2
HEOPraHUYECKUX COCIUHEHNUN OTAEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSI3HM MEXIY CTPOCHHEM aTOMOB
XUMHMYECKHX  JJIEMEHTOB U  IEPUOJUYECKMM  HW3MEHEHHUEM  CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COEJMHEHHH B COOTBETCTBUU C MOJIOKEHUEM
[IepnonnuecKkon CUCTEMBI.
Tema 1.2. Copaepxxanue y4yeOHOro MaTepuasa 2




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

Ilepronnueckas cucrema xumuyeckux a3emeHtoB J[.M. Mengeneesa.
O®usnueckut  cmbicn  I[lepuogumueckoro 3akoHa J.M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XHMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CIIOXKHBIX BEHIECTB B COOTBETCTBUU C IIOJOKEHUEM
XHMHYECKOro 3jeMeHTa B llepuoanueckoin cucreme. MUpOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue [lepmoamyeckoro 3akona .M. MenneneeBa. IIporuossi
A.N. MenneneeBa. OTKpBITHE HOBBIX XHMHUYECKHX 3JIEMEHTOB. Perenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHMI HAa XapaKTEpHU3aLUIO
XUMHYECKHX D3JIEMEHTOB «MeTaindecKue/HeMEeTaJUTHIEeCKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C HX
AJEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B NEPUOAUYECKOU CHUCTEME
xumudeckux snementoB /.. MeneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus 1 TUIIBI XMMUYECKUX PEaKLuil ¢ yuaCTHEM HEOpraHM4eCKUX
BenlecTB. CocCTaBi€HME YpaBHEHUN pEaKIMM COEIMHEHUs, Ppa3sIoKEHUs,
3aMelleHus, 0OMeHa, B T.4. peaKIMil TOPEeHNUs, OKUCIICHUS-BOCCTAHOBIJICHUS.
YPaBHeHI/Iﬂ OKHUCJIEHHI-BoccTaHOBIeHUS. CTeneHb OKHuciaeHus. OKUCIUTEID
u BoccraHoBUTeNb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTENIBHBIX ~ PEaKUUH  METOAOM  DJIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuun B IIPUPOJE,
MMPONU3BOACTBCHHBIX NPOHCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB.
Ilpodpeccuonanvno-opuenmupogannoe cooepicanue.

BosnukHOBeHHMEe mponeccoB ropeHusa. lIpomecc  camMOBOCIUIAMEHEHHS.
IlemmHOM  MeXaHU3M  CaMOBOCIUIAMEHEHUS  PEAKUHMOHHBIX  CMECEH.
[Ipexpamenue M NPEeIOTBPALICHHE IIPOLECCOB TropeHus. MexaHndeckoe
JercTBre B3pbIBa. [IpOMBIIIIIEHHBIE B3pbIBYAThIE BEILIECTBA
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IIpakTyeckoe 3anaTHe Ne2 KoINMYECTBEHHbIE OTHOLIEHUS B XHMHHU.
OcCHOBHBIE KOJIMYECTBCHHBIC 3aKOHBI B XMMHUU M PacyeThl 110 ypaBHEHUSIM
XUMUYECKMX peakiuid. Moub Kak eJuHuIA KOJMYECTBAa BEILECTBA.
MounsipHast Macca. 3aKOHBI COXPAHEHHUS! MacChl U dHEPruu. 3aKkoH ABOraapo.
Monsipublii 00beM Ta30B. OTHOCHTENbHAsl IUIOTHOCTH Ta3oB. PacueTsl mo

YpaBHEHUSAM XHMHUYECKHUX pEaklUUMid C HCIOJIb30BaHHEM Macchl, oObeMa 2
(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA.
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE COACPHKAHUE.
Meroauka omnpenencHuss KaTeropuid IIOMELICHUHM, 34aHUM W Hapy>KHBIX
YCTaHOBOK I10 B3pPBIBOIOKAPHOU U IMOXKAPHOW ONACHOCTH
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 6
DJIeKTPOJIMTHYECKA JIMYHOCTHBIC, METAIIPEAMETHBIC U
1 IHCCONMAIMS Teopusa  snekTponauTHueckol — auccounanuu. HMoHbL.  DIEKTPOJUTHI, [PeAMETHbIE KOMIETEHLIHHU B
HOHHBII 00MEH HEDJIEKTPONUTHL. Peakinu nonnoro oomena. CocraBiieHHE peakiiii HOHHOTO cootserctn ¢ PI'OC cpenHero
oOMeHa TyTeM COCTaBJIICHUS WX TIOJHBIX M COKPAIICHHBIX HOHHBIX 2 o01ero obpa3oBaHus,
ypaBHeHUH. KHCIOTHO-OCHOBHBIE pEaKIWU. 3aJaHusi Ha COCTABJICHHUE YTBEPKIACHHOTO PUKA30M
HUOHHBIX peaKuHﬁ_ MI/IHI/ICTepCTBa 06pa30BaHI/I5{ u
Hayku P® ot 17.05.2012 Ne 413
KonTtpoabsnas padora Ne 1 CtpoeHue BemecTsa 1 XUMAYECKUE PEAKIINH 2
JlabopaTopHoe 3ansitue Ne 1
JIaGoparopHas pabota « TUITbI XUMUYECKUX PEeaKIUii».
WccnenoBanue TMNOB (M0 COCTaBY M KOJMYECTBY UCXOAHBIX U 00pa3yIOLIUXCS 2
BEIIECTB) U MIPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenne peakuuit HOHHOTO
oOMeHa, OmpeJeNeHne Cpepl BOAHBIX PacTBOPOB. 3aJaHUSl Ha COCTaBIIEHUE
VOHHBIX peakuui
Paszpgea 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeLECTB 16
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4
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Knaccudukanms,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

[Ipenmer Heopranmveckod xumuu. Kiaccuuxanus HEOPraHUYECKUX
BemecTB. [IpocTeie m cioxHble BemiecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX
BeUIECTB  (OKCUIBI, TMJIPOKCHIBI, KHUCIOTBI, COJM). B3aumocss3b
HEOPraHWYeCKUX  BELIECTB. ArperarHsle COCTOSIHMSI ~ BEIIECTBA.
Kpucrannuueckne u amopgHble BemecTBa. THIBI KPUCTAITUIMYECKUX
pelIeToK (aToMHasi, MOJIEKYJIsipHasi, MOHHAsI, MeTa/indeckas). 3aBUCUMOCTb
(GU3MYECKUX CBOWCTB BEHIECTBA OT THIA KPUCTALTUYECKOW PEIIETKH.
3aBUCUMOCTh XMMHUYECKOM aKTUBHOCTH BEILECTB OT BH/Ia XUMHUYECKOU CBSI3H
U TUTIA KPUCTAJUTMYECKON perieTku. [IpuanHbel MHOr0oOpasust BeiecTB

IIpakTnyeckoe 3ansitue Ne 3

Homenknarypa HeopraHM4ecKMX BELECTB: HAa3BaHME BEILECTBA MCXOMS U3
UX XUMHUYECKOH (hOpMYIbl WM COCTABICHHE XUMHUYECKOH (hOpMYIIbl HCXOAS
u3 Ha3zBaHus BeulectBa 1o mexayHapogHo (MIOITAK) mnu tpuBuanbHOR
HOMeHKJIaType. PelleHue mnpakTHueckux 3aJaHuil o KiaccuuKanuy,
HOMEHKJIATYpEe W XHMHYECKHMM (OpMyllaM HEOPraHMYECKUX BEIIECTB
pasIMYHbIX KJAaccoB (yrapHbli ras3, yrJIeKMCIbId ra3, aMMHak, raiieHas
U3BECTb, HETralleHas W3BECTb, NUThEBAs coJa M JPYTUX): Ha3blBaTh U
COCTaBJIATh (POPMYJIbl XMMUYECKUX BEILECTB, ONPEAEATh NPUHAIIEKHOCTh
K KJ1accy.

Hcrounnku xumudeckodl uHpopManuu (CpeacTB MaccoBoi HHGOpMaIMH,
cetb HMHrepHer wu japyrue). Ilowck wuHpOpManMM 1O Ha3BaHUSAM,
UICHTUPUKATOPAM, CTPYKTYPHBIM (OpMyaM

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIICCTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamipel. OOmue Quanyueckne W XUMHUYECKHE CBOMCTBA METAJUJIOB.
CnocoObl monmyueHusi. 3HaUY€HHWE METaNIOB M HEMETAJUIOB B MPUPOIE U
JKU3HEACITEIIBHOCTA YeJIOBEKa M OpraHu3MoB. Koppo3usi MeTamioB: BUIBI
KOPPO3HUH, CTIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢usnyeckue M XHMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemerayuioB [V— VII rpynn. Knaccudukamus u
HOMEHKJIaTypa CO€AMHEHUHl HeMeTauioB. KpyroBopoTsl — OHOTEHHBIX
3JIEMEHTOB B IPUPOJE
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTraHNUYCCKUX  BCIICCTB
(OKCHAOB, THAPOKCHUIOB, KHCJIOT, COJEH W [p.). 3aKOHOMEPHOCTH B
U3MEHEHUH CBOICTB MMPOCTBIX BCUICCTB, BOAOPOAHLIX COCHHHGHHﬁ, BBICIIIUX
OKCHJIOB U THJIPOKCHJIOB

IIpakTnyeckue 3anaTusa Ne 4 CocTaBleHHE YpPaBHEHUH XUMHYECKHX
peakuui € Y4acTHEM IIPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEILECTB:
METaJUIOB U HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJIJIOB U aM(OTepHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX KUCJIOT, OCHOBAaHMM M  aM(OTepHBIX
TUAPOKCUIOB; HEOPTAHUYECKHUX COJIEH, XapaKTepU3YIOIUX UX CBOMCTBA.

Penienne  NpakTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUM  Ha
CBOWCTBA, COCTaB, IOJy4yeHHE U O€30MacHOE MCIIOJIb30BAaHHE Ba)KHEHUIIMX
HEOPraHMYECKUX BEUIECTB B ObITY U IPAKTUYECKOH JI€ATEIILHOCTH YeJIOBEKa

Tema 3.3.
WNnentudukanus
HEOPraHMYECKUX
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue Ne 2

JlabopatopHass paborta «MneHTHdUKAIMA HEOPraHMYECKHX BEIIECTBY.
Pemenue OKCHCPUMCHTAJIBHBIX 3aa4 M0 XUMHUYICCKHUM CBOICTBAaM METAJUIOB
¥ HEMETAJIJIOB, M0 PACIIO3HABAHUIO M TOJIYYCHUIO COCAMHECHUN METalIOB W
HEMCTAJJIOB. I/IILCHTI/I(bI/IKaHI/Iﬂ HCOPTraHNYCCKUX BCUICCTB C MCIIOJIB30BAHUCM
X (UBNKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaueCTBEHHBIX PEaKIIHM.
KauecTBeHHble peakuuu Ha cynbdaT-, kapOOHAaT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHWUSI.

KonTpoubsHnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

JADK-cpeannii 6a/u1 10 TEKYyIIMM OLIEHKAM yClleBaeMOCTH

JIM4HOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUg U
Hayku P® ot 17.05.2012 Ne 413

2 cemecTp

Pa3nen 4.

CTpoeHne 1 CBOICTBA OPraHU4eCKUX BellecTB

28

Tema 4.1.

Conep:kaHue y4eGHOT0 MaTepuasia
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Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBiIeHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak HayKu. [Ipeamer
OpPraHNYeCcKOrd XUMHUHU. MEeCTO ¥ 3HaUeHUE OPraHNYE€CKON XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHME KaK IMOPSAJOK COEIMHEHHS aTOMOB B MOJEKYJIE
COINIACHO MX BaJIGHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU XMMHUECKOIO
CTpPOEHUS OpraHuyeckux coeanHeHniit A.M. bytnepoBa. Yriepoanblii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
cTpoeHust moiekyn. M3omepust u uzomepsl. [loHsTHE O PYHKIMOHATBHON
rpynne. Paaukan. [IpuHnune! kiaccupuKauy OpraHUdecKuX COEIUHEHHMA.
MexayHaponHas ~ HOMEHKJIarypa | INPUHLUIIBI  HOMEHKJIATYpBI
opranuveckux coenuHenuil. [lonarue o0 a3oTcomepikKalMX COETUHEHHSX,
OMOJIOTHYECKH aKTHBHBIX BellecTBax (yrieBojax, *XKHpax, Oelkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COEIUHEHHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apoOMaTHYeCcKHue
YIJIEBOAOPOABI, CHHPTHI, (EHOJBI, aNbJICTUIB, KETOHBI, KapOOHOBBIC
kucinotsl U jp.) CocraBieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
(GopMysl OpPraHMYeCKMX BEIIECTB OTACIbHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHUS IO CHCTEMaTHMYeCKOW M TPUBUAIBLHONW HOMEHKIIAType (STHIIEH,
alneTuseH, ruiepuH, GeHomn, GopmanbAaerul, YKCyCHass KUCJIOTa, TIUIUH).
PacueTsl mpocreiiiielt ¢GopMynbl OpraHMYECKOW MOJEKYJbl, HCXOISd U3
AJIEMEHTHOTO cocTaBa (B %)

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMETHbIC KOMIICTECHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUg U
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COEIUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

@OU3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COEIMHEHMH OTIECNIbHBIX
KJIacCOB (OCOOEHHOCTH KJIACCU(UKALUU U HOMEHKJIATYpbl BHYTPHU KJacca;
TOMOJIOTHUECKUH psii ¥ ob1mas Gopmyina; nomepus; pusnueckue CBONWCTBa,
XUMUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

JIMYHOCTHBIC, METANPEAMETHBIC U
MpeMETHbIC KOMIICTCHIINH B
cootBetrcTBuM ¢ PI'OC cpeanero
o0miero oopa3zoBaHws,
YTBEPKICHHOTO PUKA30M
MunucTepcTBa 00pa3oBaHus U
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— TMpeJenbHbIe YrIeBOAOPObI (IKaHbl U IMKJIOAJIKaHbl). ['opeHre MeraHa
KaK OJWH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B TPOMBIILICHHOCTH U OBITY.
CBoiicTBa MPUPOJIHBIX YIVIEBOJOPOJOB, HAXOXJEHHUE B TMPUPOJE U
MPUMEHEHHE AJTKAHOB;

— HemnpeneiabHble (IKEHbI, AJIKWHBl M QJKAJUEHBI) U apoOMaTHYECKHE
YIJIEBOAOPObl. ['opeHue anerwieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO
IJIAMEHU ISl CBAPKHU U PE3KU METAIIOB

— KHUCJIOPOJCOJEpKaIue coeauHeHus (cnupThl U (EeHOJbl, KapOOHOBBIE
KHUCJIOTHI U 3(UpPHI, albACTHIBl U KETOHBI, XKHUPHI, yrieBoabl). IlpakTuyeckoe
MPUMEHEHUE  OSTWICHIVIMKONS,  TiuiepuHa,  ¢enona.  IIpumenenue
dopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIye CBOCTBa MbLIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTBHI, OEJKH).
BricokoMonekynsipHble COEAMHEHUsS (CUHTETUYECKUE U OMOJIOrMYecKHU-
aKTUBHbIE). MoOHOMep, MOJIUMEpP, CTPYKTypHOEe 3BeHO. [lonmumepusarus
ATHJIEHA KaK OCHOBHOE HallpaBJEHHUE €r0 UCIOJIb30BaHNUS.

['eneTnueckas CBsI3b MEXKy KJIaCCaMH OPraHUYECKUX COCIMHEHUN

IIpakTuyeckoe 3anaTme Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCOB (TpUBHANbHAs M MEXAyHapoJHas HOMEHKJIATypa,
XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJY4YEHMsI): TpeAesbHble (alKaHbl U
IIUKJIOAJIKAaHbI), HeNpelenbHble (AJKEHbl, AJKUHBI M aJKaJAUEHbI) |
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI M (EHOJIbI, KAPOOHOBBIE KHCIOTHI U
3QUpBl,  AIbAErUABl M KETOHBbl, aMHMHBI WU  AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS. 3aJaHusl Ha COCTaBJIEHHE ypaBHEHUM
XUMHYECKHUX PEaKIUi ¢ yYaCTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIIE 10
MPEAJIOKEHHBIM 1EMOYKaM IPEBpAIICHUN), XapaKTEPUIYIOUIUX XUMHUYECKUE
CBOIMCTBAa OpPraHWYECKHX COCAMHEHUH OTIEIbHBIX KJIACCOB, CIIOCOOBI HX
IOJyYeHUS W HA3BaHHE OPraHMYECKUX COCIMHEHUW MO TPUBHUAIBHOW WU
MEKTYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIATYpE.

Pemenue npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUM HA CBOMCTBA
OPraHNYeCKUX COCTMHEHUHN OTAEIBbHBIX KIaCCOB

Hayku PO ot 17.05.2012 Ne 413

JlnuHOCTHEIE, METaNIPEAMETHBIC U
MpeAMETHBIC KOMITETEHITUN B
cootBercTBUU ¢ I'OC cpennero
o0miero oopa3zoBaHus,
YTBEPIKIEHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413

15




JlaGopaTtopnoe 3aHaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEILECTB MpHU HarpeBaHum». IlonydeHne »TUIeHA U U3ydeHUe
ero CBOWCTB. MozennpoBaHuE MOJEKY]I M XHMHUYECKHMX INPEBpALECHUN Ha
IIpUMepe ITAaHA, STUIIEHA, alleTUIIeHA U JIp.

Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAaYEeHHUE U
MPUMCHECHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJ0BeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB.  OKHCIIEHHE  YIVIEBOAOB — HCTOYHUK DOHEPrUM  JKUBBIX
opranuzMoB. O0acTu NpUMEHEHHs aMHHOKHUCIOT. lIpeBpamienus OeiakoB
OUIIM B opraHusMe. buonornueckue QyHkuuu OenkoB. buonormueckue
¢yHKIMY xUpoB. Poib opraHndyeckoil XMMUM B peLIEHUH POOJIEM MUIIEBON
6€e3011acHOCTH

Ponp opranmyeckoifi XuUMHUM B pEIICHUU NPOOJIEM SHEPreTHYecKOon
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajIbTepHATUBHBICE HUCTOYHUKU DHEPIHH).
OnacHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB
OTJICNbHBIX KJIAcCOB (YTI€BOJOPOABI, CHUPTHI, (DEHOIBI, XJIOPOPTAHUYECKUE
MPOU3BOJHBIC, AQJIBJACTUABI W JIp.), CMBICI TOKa3aTens MpPeeabHO
JIOMYCTUMOM KOHLIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnast pabora: «MneHtudukanus
OpPraHUYECKUX  COEIMHEHMH  OTIEeNbHBIX  KiaccoB»  MaeHTudukanus
OpPraHMYECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB (Ha IpHUMEpE aibAETHIOB,
KpaxMaia, yKCYCHOM KHCIJIOTBI, O€JIKOB U T.II.) C HCIOJIb30BaHUEM UX (HHU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakuuil. /J[eHarypanus
Oenka mnpu HarpeBaHuu. lIBeTHble peaknuu OenkoB. Bo3HUKHOBEHUHE
AQHAJIMTUYECKOTO CHUTHaJa C TOYKH 3pEHUS XUMHUYECKHX IPOILIECCOB IMpHU
NPOTEKaHUH KAuyeCTBEHHON peakiMu, TO3BOJISIONIEH HASHTH()HUINPOBATH
MpeIJI0’KEHHbIE OpraHYeCKHe BellecTBa

KontpoabHnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

Pa3pea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKUX peammﬁ
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CkopocTh
XAMHYECKHUX
peaKLHnii.
XuUMHYECKOE
paBHOBecHE

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT DPA3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIECTB, KOHLEHTPALlUM  pearupyrolux  BEIIECTB,
TEMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBbie 3P PeKTsl
XUMHUYECKHUX PEAKIMHI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuii. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JIeCTBUEM pa3IMYHBIX (PAKTOPOB (KOHIEHTPALMS PEAreHTOB MU MPOTYKTOB
peakuuy, TaBlE€HUe, TeMIeparypa) A CO3IaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHus XuMudecKux npoueccos. [Ipunnun Jle Illartense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTUKO-OPUEHTUPOBAHHBIX
3a7aHuil Ha aHaiu3 (AKTOpOB, BIMSIOUIMX HAa HW3MEHEHHE CKOpPOCTU
XMMHUYECKON pEaKlMH, B T.4. C MO3ULMH 3KOJIOTMYECKH I1eecO00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM AESITEIBLHOCTU B LIENSAX COXPAHEHUS CBOErO
3I0pPOBbS M OKpYXarolled NpUPONHOM cpelpl. PemieHne npakTUKo-
OpPHUEHTHPOBAaHHBIX 3aJaHU Ha NpuMeHeHue npuHnuna Jle-Ilarense s
HaXOX/ICHUs HAIIPaBJICHMS CMEILEHUS PAaBHOBECUS XMMHMUYECKON peakUuu U
aHanu3 (aKTOPOB, BIMAIONINX HA CMEIIEHNE XUMHYECKOTO PAaBHOBECHS

Pasznea 6.

PacrBoOpsI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenne kak ¢usuko-xumuueckuii mpomecc. PactBoprl. CriocoOsl
IPUTOTOBJIEHUS pacTBOPOB. PacTBopumMocTh. MaccoBas 107151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTeNs MPeaeabHO JOMYCTUMON KOHLIEHTPALUN U €r0
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKOI 0€30IaCHOCTH.

[TpaBuia 3KOJOTHYECKU I1€TIE€CO00Pa3HOTo MOBEIEHUS B OBITY M TPYAOBOMH
JESTENIbHOCTH B LENSX COXPAHEHHS CBOETO 3/J0POBbsI U OKpYKaromen
IPUPOJHON Cpenbl; OMAacHOCTh BO3JEHCTBUS HA JKMBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

Pemenne npakTHMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JaHUN HAa PacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON AESITEIbHOCTH YeJIOBEKa

Tema 6.2.

ConeprxaHue y4eGHOro MaTepuaJia

JIndHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpennero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUsg U
Hayku P® ot 17.05.2012 Ne 413

JIMyHOCTHBIE, METAPEAMETHbIE U
MpeMeTHbIE KOMIIETEHIHN B
cootBercTBuM ¢ PI'OC cpeanero
o0miero oopa3zoBaHus,
YTBEP>KICHHOTO PUKA30M
MuHHcTepCTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413
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HccnenoBanue
CBOICTB PaCTBOPOB

JlaGopaTtopnoe 3ansaTue Ne 5 JlaGoparopnas paborta «lIpurotoBnenue
pacTBOPOBY. [IpuroToBnenue pacTBOpPOB 3aJaHHONW (MaccoBOH, %)
KOHIICHTPALUH (C MPAKTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH) U OTIPEICIICHUE
Cpelbl BOAHBIX pacTBOpOB. PelieHue 3a1a4y Ha MPUTOTOBIIEHUE PACTBOPOB

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COleP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3gen 7.

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

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JeSTEIIbHOCTH
YeJI0BEeKa

Conep:xanue yueOHOro MaTepuaJia

Hoselimue QOCTHXKEHHMST XMMHUYECKOW HAyKM M XMMHYECKOM TEXHOJIOTHHU.
Ponp xumuu B 0Oecrie4eHHH 3KOJIOTUYECKOM, SHEpreTHYecKod M MUIIEBON
0e30macHOCTH, pa3BUTHM MeAuuuHbL. [IpaBmna mowcka ©  aHanM3a
XMUMHUYECKOH MH(OpMAlMM U3 Pa3IMYHBbIX UCTOYHHUKOB (Hay4yHas U ydyeOHO-
HayJHas JINTepPaTypa, CPEICTBA MAaCCOBOK MHpopMaIuH, ceTh HTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 Ilouck M aHanmu3 KEHCOB O MPUMEHEHUU
XMMHUYECKMX  BEHIECTB M TEXHOJOTHM C  yd4eToM  Oymymien
npoecCHOHANBHOM JIEATENIbHOCTH MO0 TeMaM: Ba)KHEHIIHE CTPOUTEIbHbBIE
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMHuKa,
Marepuanbl g SJEKTPOHUKH, HAHOMAaTepUalibl, TEKCTHJIbHBIE BOJIOKHA,
WCTOYHHKWA OJHEPTUM, OpPraHUYeCKHWe ¢ MHUHEpaJIbHBIE yIOOpeHHS,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS] XUMHUSI.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.

[Touck u aHanu3 KEMCOB O MPUMEHEHUN XUMUYECKUX BELIECTB U TEXHOJIOTHA
¢ ydyetroM Oynaymed mnpopecCHOHATBHOM ACATEIHHOCTH: aBapUMHO-
XUMUYECKH ONacCHBIX BEILIECTB, OTPAaBIIAIOIINX BEILIECTB,
B3PBIBOIIOKAPOOTIACHBIX BEIIECTB, BPEAHBIX BEIIECTB

3ammuta: IlpencraBnenue pe3ynbTaToB peuieHUs KelWcoB B (opMe MUHHU-
JIOKJIaJla ¢ Mpe3eHTalnein

IIpomexyTouHasi aTTecTANMA MO AUCHUILVIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHH 0 y4eOHOM TMCIUTIIUHbI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1a0OpaTOpUM XHMHUU [JJi1 TPOBEACHUSA 3aHITHH JIEKIIMOHHOTO THIIA,
PaKTUYECKUX, JJAOOPATOPHBIX 3aHATHH, B TOM YHCJIE TPYIIIOBBIX, WHAUBUIYAIbHBIX,
IMMCbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

- CIIELUATIM3UPOBAaHHASA MEOEb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarOIUXCsl);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TEMAaTUUYECKUE WUTFOCTPAIIMU 10 pabouel mporpaMMme JTUCITUILINHBI,
B TOM YHCJIe, BUJICO-ay MO MaTepHaIbl, KOMITBIOTEPHBIC MTPE3CHTAITUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMYEeCKOe U UHPOPMALMOHHOe  olecrneyeHHe
peasu3anuu y4e0HOM JUCHUIINHBI

OcHOBHBIE YUeOHbIe U3IaHUs

1. Tabpuensn, O. C. Xumus: 10 kiacc: 6a30Bbiii ypoBeHb : yueOHuk / O. C.
I"a6puensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e n3a. — Mocksa : [IpocBenienne,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT : 27eKTpOHHBIH // DNEKTPOHHBIN
pecypc mmdpoBoii oopazoBarenpHOM cpenbl CITO PROFo6pa3oBanue : [carit]. — URL:
https://profspo.ru/books/132478. — Pexwum noctymna: ais apropusup. [losb3oBaTeneit

2. T'abpuensn, O. C. Xumus: 11 kmacc: 6a3oBblii ypoBeHb : yueOHuk / O. C.
[Ma6puensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ uzn. — Mocksa : [IpocBemienue,
2024. — 128 c. — ISBN 978-5-09-112177-3. — TeKcT : 27IeKTpOHHBIH // DIEKTPOHHBIN
pecypc udpoBoii oopazoBarenbHoM cpenbl CITO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/132479. — Pexwum nocrtyna: ais apropusup. [losb3oBaTeneit

3. Jlymetiko, T. I'. Xumus : yue6nuk nnst CI1O / T. I'. Jlyneiiko, O. B. J{g0m0, E.
A. PemernukoBa. — 2-¢ u3a. — CapatoB, Mocksa : IIpodob6pazoBanue, Aii [Tu Ap
Menua, 2024. — 308 c¢. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — TekcrT :
ANIEKTPOHHBIN // DIEKTpOHHBIN pecypc mudppoBoi obpazoBaTenpHOM cpenbl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/138339. — Pexum
nocrtyna: s apropusup. [lone3oBarenein

4. Baiitaep, B. B. Xumus : yuebnoe nocodue ans CI1O / B. B. Baiituep ; non
penakuuerr M. K. HWBanmoBa. — 3-e wuszn. — CaparoB, ExarepunOypr



[IpodobpazoBanue, Ypansckuii dhenepanbupiii yauepcuret, 2024. — 90 ¢. — ISBN
978-5-4488-0386-4, 978-5-7996-2916-8. — TeKkCT : ANEKTPOHHBIN // DJIEKTPOHHBIH
pecypc uudponoit oobpazoparensHolt cpenbl CIIO PROFo6pasosanue : [caiit]. — URL:
https://profspo.ru/books/139649. — Pexwum poctyna: mas aBropusup. [lonb3oBarencii

5. Pymsutuc, I'. E. Xumus: 6a30BbIii ypOBEHb : yUeOHHK JJIsI 00pa30BaTeIbHBIX
OpraHU3aIHH, peaTU3yIONUX o0Opa3oBaTeNbHbIC IPOTPaMMBI CpeIHETO
npodeccuonanbHoro oopaszosanus / I'. E. Pymsuruc, ®@. I'. denpaman. — Mocksa :
[Tpoceemenwne, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — TekcT : 3MeKTpOHHBIN
/] DnekTpoHHBIN pecypc mudpoBoii oopazoBarenbHo cpeabl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/139416. — Pexxum goctyma: Juisi aBTOPH3HP.
ITonp30Barenen

6. Heuaes, A. B. Xumus : yue6Hoe nmocobue miast CIIO / A. B. HewaeB ; mon
pemakmueir M. I'. HMBamoBa. — 3-e wu3n. — CapartoB, ExatepunOypr
[IpodoOpazoBanue, Ypanbckuit deaepansublii yausepcurer, 2024. — 110 ¢. — ISBN
978-5-4488-0467-0, 978-5-7996-2818-5. — TekcT : 3MEKTPOHHBIA // DIEKTPOHHBIN
pecypc mudpoBoii oopazoBarenbHoOM cpenpl CITO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/139652. — Pexwum noctyma: as apropusup. [losb3oBaTeneit

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

7. Xumus : npaktukyM juist CI1O / coctaButens E. B. XailinykoBa. — Mockaa :
A Ilm Ap Memma, 2024. — 116 ¢. — ISBN 978-5-4497-2684-1. — Tekcr :
ANEKTPOHHBIN // DneKTpoHHBIN pecypc 1udpoBoi obOpazoBaTenbHoM cpenbl CIIO
PROFoGpa3zoBanne : [caiit]. — URL: https://profspo.ru/books/136255 . — Pexum

J0CTyTA: JUTsl aBTOPU3HP. TTOJIb30BATEIICH

8. Ackapogra, JI. X. Xumus : yaeonoe nmocodbwue mms CI1O / JI. X. Ackaposa ; on
pemakmmeir JI. A. BaiikoBoit. — 3-¢ wu3za. — CaparoB, EkarepunOypr
[TpodoOpazoBanne, Ypansckuii dhenepaibablii yauBepcuret, 2024. — 79 ¢. — ISBN
978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : 2MeKTPOHHBIA // DIEKTPOHHBIN
pecypc 1dpoBoii o6pazoBarenpHOM cpeapl CITO PROFo6pazoBanue : [carit]. — URL:
https://profspo.ru/books/139648. — Pexxum nocTtyma: s aBTOPU3HP. MOJIb30BaTEICH

HNuTepHeT-pecypcobl

9. DmnexTtpoHHBI pecypc 1mudpoBoii  oOpazoBatenbHOUM cpeasl  CIIO
PROFo6pazoBanue;

10. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI TOPBI»).

11.www.hemi.wallst. ru (O6pa3oBaTeNbHbINA CAUT I KOJBHUKOB « XUMUS» ).

12 . www.alhimikov.net (OOpa3oBaTeNbHBIN CAUT IS MTKOJTHHUKOB).

MeToanuyeckue yKa3aHusi AJ1s1 00y4arIIMXCsl M0 0CBOEHHIO TUCITATITIHHBI

13. MeToauuecknue yKa3aHus JJIs1 00YUYarOIIUXCS 10 BBITTOJIHCHUIO TTPAKTHICCKUAX
paborT.

14. Metoandeckue ykazaHus JJisi O0y4arolUXCs MO BBITTOIHEHHUIO JIA0OPATOPHBIX
pabor
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM
NCIHUIIJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

D®opMbI U METOBI

Pe3yabTaThl 00y4yeHust KOHTPOJISl M OLIeHKH
pe3yJbTaToB
o0yueHust

JUYHOCMHbLE: Tekyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIONIMMHKCS  POCCUUCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH | | - BBINIOJHEHUE

CaMOONPEIEICHUIO; nabopaTtopHoit

- HAJIMYUE MOTHBAIIMU K 00YUYEHHUIO U JINYHOCTHOMY Pa3BHUTHIO; paboThI;

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLMU JINYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEW HapooB Poccuiickol | mpakTHYECKOU
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaIulMi, | pabOThI
(bopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, NIPABOCO3HAHUS, 3KOJIOrHYecKoi | opma paboThI)
KYJIbTYpBbI, ClIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD )KU3HEHHbBIE TUIaHbI;

- YyBCTBO TOPIOCTM M YB&KEHHS K HCTOpPUU U JHocTHeHusM | [Ipomexxyrounas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH TPAaMOTHOE MOBEJICHHE B | aTTecTanus B popme:
npoeCCUOHATLHON JIeATENbHOCTH W B ObITy npu oOpameHuu c | 1 cemectp - apyrue
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU; (OpMBbI KOHTPOJIS

- TOTOBHOCTh K HPOJOJDKEHHIO OOpa30BaHMs M HOBBILIEHUS | (cpenHuil 6at o
KBaTMpUKAIMA B H30paHHON MPOPECCHOHATBPHON JEATENIFHOCTH U | TEKYIIUM OIlCHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM; yCIIEBAEMOCTH)

- YMEHHE HCINOJIb30BaTh JOCTUKEHUSI COBPEMEHHON XMMHUYECKOU | 2 cemecTp —

HayKl M XHMMUYECKMX TEXHOJIOTHMI /Ui TOBBILIEHHS COOCTBEHHOTO | MU(depeHIIMPOBAHHBIN
MHTEJJIEKTYaJJbHOTO  pPa3BUTHSI B BBIOPaHHON  MpogeccrHoHanbHON
NESITENIBHOCTH;

mMemanpeomemuule:. Meton npoBeneHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS | | IPOMEXYTOUHOMN
YHHUBEpCaJbHble Yy4eOHblE NEHCTBUS (pEryjsTUBHbBIE, MO3HABATENIbHbIC, | ATTECTAIUH 2
KOMMYHHUKaTHBHBIE); CEMECTpA: BBINIOJIHEHHE

- CHOCOOHOCTH WX UCHOJB30BAaHUS B IIO3HABATEJIbHOM U | KOMIIEKCHOTO 3aJaHUs
COLIMAJIbHOW NMPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHHUIO
U OCYILIECTBICHHUIO Yy4eOHOW JeATENbHOCTH, OpraHM3alli y4eOHOro
COTPY/ZHUYECTBA C MENAarorMyecKUMH pabOTHUKAMHU U CBEPCTHHKAMHM, K
Yy4acTHUIO B MOCTPOCHUH MHAMBUAYAIbHON 00pa30oBaTeIbHON TPaeKTOPHUY;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COIMAITLHOU JIeSITeIbHOCTH,

- WCIOJIb30BAHME  DPA3NIMUYHBIX  BUJOB  I103HABaTEIbHOMU
JEeSITEIbHOCTH M OCHOBHBIX HHTEJUIEKTYyaJIbHBIX onepauuil (OCTaHOBKU
3aaud, (OpPMYJIMPOBAHUS THUIOTE3, AHAIU3a W CHUHTE3a, CPAaBHEHMS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3el, TNOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB) JUIS PpEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB II03HAHUS
(HaOnroieHHsI, HAyYHOTO OHKCHEPUMEHTA) Uil HU3YYeHHS DPa3IU4HbIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0MMOCTh CTAJIKUBAThCs B IpodecCHoHaTIbHOM chepe;
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- HUCIOJb30BAaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOJy4YEHUS
XUMHYECKON HH(pOpMamu, yMEHUE OIICHHTHh €€ JOCTOBEPHOCTH s
JOCTUKEHHSI XOPOILIUX Pe3yNIbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTepUATHLHOM €TUHCTBE
MHUpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME €CTEeCTBEHHBIX HayK M €€ pOJu B
00ecTeYeHnr yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEeBO 0e30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00eCreueHNHN palMOHAIBLHOTO MPUPOIOIOIL30BaHus, B ((OPMUPOBAHUH
MHUPOBO33PEHUSI U OOIIEeH KYIbTYyphl YEIOBEKa, a TAKKe IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIOJIAralolue MOHATUS (JOMOJHUTEIPHO K CHCTEME MOHSITHUN
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE WU BO30YKIEHHOE COCTOSHUE
aToMa, THOpUAM3aIHs aTOMHBIX OpOUTAaNel, XUMUYECKasl CBA3b («O» U «T
— CBsI3bY», KpATHBIC CBSI3M), MOJIIPHAS KOHIEHTPAIUsS, CTPYKTypHas
dopmyna, wuzoMepus (CTpyKTypHasi, TreoMeTpuueckast (IHC-TpaHC-
W30MEpHsi), THIBI XUMHUYECKMX peaKiuid (TOMO- W TeTepOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIE), PpPacTBOPHl (MCTUHHBIC, JUCIEPCHBIC
CHCTEMBI), KPHCTAIUIOTHAPATHI, CTENEeHb JIHCCOIMALUH, DIIECKTPOIIN3,
KpEeKUHT, pUGOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PDEHYECKHE 3HAHUSA, JIeKAIME B  OCHOBE IIOHUMAHUS
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM, MOJICKYJISIDHOM W
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peaxkiui, TepMOJAMHAMUYECKUX M KUHETHUYECKHUX 3aKOHOMEPHOCTSX HX
MPOTEKAHUS, O XHMHYECKOM pPABHOBECHUHU, IUCIICPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IMONYyYECHUH U
0€30MacCHOM  WCIIOJIb30BAaHWHM ~ BAXXKHEWIIMX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JEATEeIbHOCTH YEeTIOBEKA;
OOMIIMX HAYYHBIX MPUHITUIAX XUMHYECKOTO MPOU3BOACTBA (Ha MpuMepe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpMUPOBAHHOCTh YMEHU BBISABIATH XapaKTEpHbIE MPU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TOHATHUH, MPUMEHSATH COOTBETCTBYIOIINE
MOHATHSL TPU ONHCAHUU CTPOEHUS U CBOICTB HEOPraHWYECKUX U
OpPraHMYECKUX BEHIECTB M WX NPEBPAIICHHI; BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO MOHUMAHHUS U OOBSICHEHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHUPA; UCIIOJIB30BATh CHCTEMHBIE XHMHUECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHWHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO MIPUPO/TY;

- cOpPMHPOBAHHOCTh YMEHHH WCIIONB30BaTh HAUMEHOBAHWSI
XUMHAYECKHX COEAMHEHHH MEXJTyHApOJHOIO COI03a TEOPETHUECKOW H
MIPUKJIAHON XUMHUH W TPUBHAIBHBIC HA3BAHUS BEMICCTB, OTHOCSAIIMXCS K
M3YYEHHBIM KJIacCaM OPTaHWYECKUX M HEOPraHWYEeCKUX COCAMHEHU;
WCTIOJh30BaTh XMUMHUYECKYI0 CHMBOJIMKY Ul COCTaBJCHUS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJIETHbIX) (OpMysl OpraHMYECKHX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPBIBATh MX
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CYIIHOCTb: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBIJICHHS JIEKTPOHHOTO OajlaHCa 3TUX peakIuil; peakuuil MOHHOTO
OoOMEHa IIyTeM COCTAaBJIEHUS MX IIOJHBIX M COKpAIEHHBIX HMOHHBIX
YPaBHEHUM; peaklUMid TUApoin3a, peakluid KOMILIEKCOOOpa3oBaHMs (Ha
IpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA M aJIOMHUHM); IOATBEPKAATh
XapaKTepHble XHMHUYECKHE CBOWCTBAa BEIIECTB COOTBETCTBYIOIIUMU
HKCHEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUH XMMUUYECKUX peaKiuii;

- c(OpMHPOBAHHOCTD YMEHUU KJaccu(pUIMpOBaTh
HEOPraHMYeCKue U OpraHUYEeCKHE BELIECTBA M XMMUYECKHE pEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsS KilacCH(pUKaIUN
U3y4yaeMbIX XHMHYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB U
BaKHEHIIME CBOWCTBA BEILECTB, NPUHAMISKALUX K OINPEAEICHHBIM
KjlaccaM M TIpylnaM CO€IMHEHMM (IpocThle BEIIEeCTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOJOPO/IbI, TPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBbIE KHUCIOTBI, CIOXHbBIE 3(PUPBI, KHUPHI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHUS O COCTaBE
U CBOWCTBaX BELIECTB JUISI 3KCIEPUMEHTAILHOW IPOBEPKU THUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKUX DPEaKUUd U
IIPOrHO3UPOBAHMSI BO3MOKHOCTEH UX OCYIIECTBICHHUS;

- C(OPMUPOBAHHOCTb YMEHUN MOATBEPXKIAaTh HAa KOHKPETHBIX
IpUMEpax  XapakTep  3aBUCHUMOCTH  PEaKIUOHHOW  CIIOCOOHOCTH
OpPraHUYECKHUX COEJAMHEHUN OT KPaTHOCTH W THUIIA KOBAJIEHTHOH CBSI3U
(«o» U «m — CBA3b»), B3aMMHOI'O BJIMAHHUS aTOMOB M TPYII aTOMOB B
MOJIEKyJlaX; a TakXKe OT OCOOCHHOCTEH peanu3aliil Pa3IndHbIX
MEXaHU3MOB NIPOTEKAHUS PEaKIIHii;

- c(hopMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh JIIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30Y)X/IEHHOM COCTOSIHUM) U HMOHOB
XUMUYECKHUX 3yieMeHTOB 1-4 mepuonos Ilepuoanueckoit cucremsr .M.
MenzeneeBa U UX BaJCHTHbIE BO3MOXHOCTH, MCIOJIb3YS MOHATHUS «S»,
«p», «d-31EeKTPOHHBIE» OpPOUTAIN, YHEPTETHUECKUE YPOBHU; OOBSICHSATH
3aKOHOMEPHOCTH UW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MU COEIMHEHUI TI0 IEpUOJIaM U TpyIam;

- BJIaJICHUE CHCTEMOI 3HAHMH O METOJaX HAy4YHOIO IO3HaHUs
SBJICHUI MPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU
MIPUMEHSITh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBLHOM HUCCIIEI0BaHUH BEILIECTB
U sl OOBSICHEHUSI XUMHUYECKUX SBICHUH, UMEIOUIMX MECTO B IPUPOJE
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKAa U B IIOBCETHEBHOM KU3HU;

- c(OpPMHUPOBAHHOCTb ~YMEHUH TMPOBOAMTH  PACUYEThl IO
XUMHUECKUM (GopMyslaM U YpaBHEHHSIM XHUMHUYECKHX peakluid c
UCMOJb30BaHUEM  (U3MYECKUX BEJIWYMH (Macchl, o0beMa Tra3os,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PAacyeThl MO0 HAXOXKICHUI0O XUMHUYECKOW (DOpMyYJIbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIHH,
€CJIM OIHO U3 HCXOJHBIX BEIIECTB JaHO B BUJE PAaCTBOpa C ONPEAEICHHON
MacCOBOM J0JIell paCTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET
MIPUMECH); pacueThl MAaccOBOM WM OOBEMHOHM JOIM BBIXOAA MPOJYKTa
pEeaKIu; pacyeThl TEIIOBOTO 3P deKTa peakiuii, 00beMHBIX OTHOIIECHUH
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C TMO3UIMHA SKOJIOTHYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM W TIPOM3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM  BENIECTB; MCIOJIb30BaTh IOJyYEHHbIE 3HAHUS IS
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NPHUHATUS TPAMOTHBIX PEUICHHH MpPOOJeM B CUTYaIUsX, CBSI3aHHBIX C
XUMUEH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHHO IUIAHHPOBATH U
NPOBOAUTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M W3YYCHHE CBOMCTB
HEOPTaHWYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIJIEBOJIOPOZOB  Pa3JIMYHBIX  KJIACCOB M KUCIIOPOJCOJACPIKALIUX
OpPraHUYECKHUX BEIIECTB, PEHICHWE OHKCICPUMEHTAIBHBIX 33134 110
paclo3HaBaHHIO HEOPraHMYECKMX W OPraHMYeCKHX  BELIECTB) C
COOJIIOJICHHEM TpaBHJI 0O€30MacHOr0 OOpalieHHss C BelIeCTBaMU U
nabopaTopHEIM 00O0pyIOBaHUEM, (OPMYITUPOBATH IEIH HCCIICIOBAHMUS,
NPEJOCTaBIATh B  pasziuyHOW (opme pe3yiabTaThl IKCIICPHMEHTA,
AHAJIM3UPOBATh U OLICHUBAThH HX JOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANIPABICHHBIN
MOUCK XUMHUYECKOW WH(POPMALUU B PA3IMYHBIX UCTOUYHUKAX (HAy4dHAS U
yueOHO-HaydHasi JUTeparypa, CPelCTBAa MAacCOBOW WHQOpPMAIUHU, CETh
WuTepHer W JApYyrue),KPUTHYSCKH  AHAIU3UPOBATh  XMMHUYECKYIO
uHpOpMaIHIo, TepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOM yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT,  yMEHUH  OCO3HABaThb  OIACHOCTb
BO3JICHCTBUSI HA YKUBBIC OPraHU3MbI ONPECICHHBIX BELICCTB, MOHUMAS
CMBICIT TTOKA3aTelsl MPESIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha MpUMEpax crocoObl YMEHBIICHUS U TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®oH OULEHOYHBIX CPEACTB JIsi NMPOBEJEHHMSI TEKYIIEro KOHTPOJISI H

l'[pOMC)KYTO‘-IHOﬁ arrecranmuu oﬁyqalonmxcn o JUCIUILINHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
OMNMCAHUE KA

ITokazarenu wu KpUTCpHUHU  OLICHHBAHHA KOMHGTCHHHﬁ,

OLCHMBAHUWA COACPKATCA B MPUJIO0KEHUH 1.

KoHTpoJIbHBIEC M TECTOBBIE 3aJaHUS
KoHTponbHbIE 3a1aHNsI COEPIKATCS B MPUJIOKEHHH 1.

MeToanueckue MaTepuasbl

Meroanueckue Marepuainbl, ONPEACIAIONIME MPOUEAYPbl OUEHUBAHUS 3HAHUM,

YMEHUH,  XapakTepusyrommx  (HOpMUpOBaHHE  KOMIICTECHIIHA,

puIoKeHuu 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACcTBa
JJISl IPOBeE/ACHUS IPOMEKYTOYHOM aTTeCTally 10 AN CHMILJIMHE
O1.07 XUMUs

1.1. ®opma npoMe:KyTOUYHOIM aTTecTanuu: quddepeHInpoBaHHbIN 3a4eT (2 ceMecTp).
1.2. Cucrema ouieHMBAHUSA Pe3yJIbTATOB BbINOJHEHHS 3aJaHU

OneHuBaHue  pe3y/ibTaTOB  BBINOJHEHWS  3aJaHUd  NPOMEXYTOYHOM  aTTecTaluu
OCYILLIECTBIISIETCS HA OCHOBE CIECAYIOUIMX IPUHIIMUIIOB!

JIOCTOBEPHOCTH OLIEHKM — OLIEHUBAeTCi YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMUX M NPOPECCHOHATBHBIX KOMIETEHIUH, NPOJEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XO/I€ BBIMIOJIHEHUS 3a/1aHUs;

AACKBATHOCTHU OLICHKHM — OILICHKA BBIIIOJIHCHUA BaIIaHI/If/’I A0JDKHa MPOBOJUTHCA B OTHOIICHHUUN
TeX KOMIIETEHIMH, KOTOpble He0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIIOIHEHUS 3a/1aHUS;

HAaOgCKHOCTH OICHKH — CHCTEMa OICHUBAHHA BBIIIOJIHCHUSA 3a11aH1/1171 JOJDKHAa 06J121I[3.TI)
BBICOKOM CTENEeHbIO YCTOMYMBOCTH MPHU HEOJHOKPATHBIX OLIEHKAX YPOBHSA C(HOPMHPOBAHHOCTU
3HAaHWH, yMEHUH, MPAKTUIECKOTO OIBITA, OOIINX U MPO(HECCHOHATBHBIX KOMIETSHIIUH 00yJatOLIIXCs;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHUBAHMS BBIOJHEHMs 33JaHUIl JOJKHA IO3BOJATH
WHTETPATUBHO OIICHUBATH OOIIHE U MPOPECCHOHATBHBIC KOMIICTCHIINN 00yUJaONTUX S,

O0OBEKTUBHOCTH OLIGHKM — OLEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUi JOJDKHA OBbITh
HE3aBUCUMOH  OT  0COOEHHOCTeH  NPO(PECCHOHANBHON  OpHUEHTAMM  WJIM  TPEANOYTCHHN
Ipero/iaBaTesniei, OCyIeCTBIAIONMX KOHTPOJIb WM aTTECTALHIO.

[Tpu BBINOJSHEHUU NPOLIETYP OLIEHKH 3a1aHUN UCIIOIB3YIOTCS CJIEAYIOINE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJIIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbTaThl BBINOJHEHMS 3aJaHUi OLICHUBAIOTCS B COOTBETCTBUM C pa3pabOTaHHBIMU
KPUTEPUAMHU OLICHKU.

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAaHUS pe3yIbTaTOB 00y4EHUsI.

IlepeBoj nsiTu GabHOM IIKAJIBI yU4€Ta PEe3yJIbTaTOB B MATH OAJIBHYIO OLEHOYHYIO IIKAJTY:

Ounenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U MPAKTHYeCKOI0
3ajaHusl, CPeIHUH 0aJJ1 MO0 UTOraM aTTeCTANMHU

O1eHKa 5 «OTIUIHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
Ornenka 2 <29

«HCYOOBJICTBOPUTCIBHO»

1.3. KOHTpPOJILHO-01I¢eHOYHBbIE CPeACTBA
1.3.1 3apanmne:
3aganme:
1.TectupoBanue.
2. Pemienue 3agauu.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M MOTYEPKHH €ro.
IIpaBHUILHBII 0TBET MOKET OBLITH TOJILKO OJHH.

1. KatnoHs! — 310:
1. ITonoskuTeIbHEIEC NOHDI,
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OTpI/IHaTeJIBHBIe HOHBI,

I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL,
I'mppatupoBaHHbBIE OTPULIATEIILHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

VY cnalbIX 3JIEKTPOJIUTOB;
V a30THCTOH KHCJIOTHI,
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIA HATPHIA;
CepHOKHCIIBIIN HaTpUA.

OKCHUI KaJIbLHS — OTO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpUCTBIN HATPHUIL:
XIopux HaTpUs;
Oxkcuj HaTpus,
I'mnpoxcun HaTpus;
Xopu1 Kaus.

laménas n3BecTh — 3TO:
IManpokcun KambIus;
Kap6onar xanbims;
Okcuj KalbIys;

Oxcun HaTpusl.

I'amoren — at0:
®dTop
Kucnopon
Harpwnit
Kemeszo
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Jlakmyc — KpacHBIN:

B menounoii cpene;

B HeiTpansHOU cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

J.. MeHnnenees;
C. Appenuyc;
C.B. Jleb6enes;
A.M. bytniepos.

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsr;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKy'I-O JAUCCONUAINIO OTKPBLI:

C. Appenuyc;
C.B. Jleb6enes;
H.H. Ceménos;
H.H. 3unwun.

[Tpumep 1mea049u — 3TO:
I'uapooxkeua meau (11);
I'mapookcun sxenesa (H1);
I'mapooxcun natpus (1);
I'mapookeu nunka (11).

Juccouuanus — 3To:
Pacman;
3amelnieHue;
OOmeH;
I'unpuposanue.

Peaknuu pasinokeHus — 3TO:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
ITonumepusanuu.

HNouHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuaa Kanus;
PactBop cniupra;

PacTtBOp rioko3sr;

PacTtBOp caxapo3sbl.

['oMoreHHbIe CUCTEMBI — 3TO:
PacTBOp YKCYCHOM KHCIOTHI;
Jlumada;

«M3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JEKTPOIUTHYECKON JTUCCOIHAITUU OB OTKPHIT:
N.A .KaGnykoBbim;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

Awnh e

19. CepHas KuCjI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

Awnh e

B 3agapusax 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKIAV COAEpPKAHMEM IEepPBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOpOMY(-0if) 3TO BEIIECTBO MPHHAIICIKHUT: K KOKOH IMO3UIINH,
0003HaYeHHOI OYKBOH, MO0EPUTE COOTBETCTBYIOIIYIO IMO3UIHIO, 0003HAUYCHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbl KUCIIOTHBIE

B) NO 3) oKCHIBI HECOIe00pa3yIolue

4) conM KUCTBIC
22. YCcTaHOBUTE COOTBETCTBHE MeX a1y (POpMYIIOil BellecTBa U KIacCOM/TPYIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0W MO3UIUH,
0003HaYeHHOM OYKBOIi, MoAOEepUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO

uudpoi.

A) Cr(OH);NO3 1) cMmeriaHHas COJb
B) Cr(H,PO4)3 2) Kucnas coJb

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

23. YcTaHOBUTE COOTBETCTBHE MEX/1Y Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIIION,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

udpoil.

A) SO, 1) conn

B) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THAPOKCHU]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KKI0H TO3UINH,
0003HaYeHHOI OYKBOH, 1010EpUTE COOTBETCTBYIOILYIO MO3UIHI0, 0003HAUCHHYIO

nudpoi.

A) Cr(OH);NO3 1) cmemanHas coinb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SOy); 3) ocHOBHas COJb

4) nBOWHAsI COJIb
B 3aganusax 25-28 orBeT HEO0XOAUMO 3aANMCATHL B VCTAHOBJEHHOM JJs1 OTBeTa moJje. OrBeTomM
MOKeT 0bIThL HUdPa, 0OTACJLHOE CJI0B0, CJI0BOCOUETAHUE. (3aAKpPLITasg dopma)
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25. Ilpopomxure NpeUIoKEHHUE: BaJEHTHBIA Yroa Npu sz—rHGpHnmauHH AIIEKTPOHHBIX 00JaKOB
COCTaBJISIET

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

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

28. IIpogomkuTe NpeioKeHue: BelecTBa OyTaH U EHTaH 10 OTHOUIEHHUIO APYT K APYTY SIBJISIOTCA. ..
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTraHoBUTE MOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOI0 Psijia aIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctwinupoBaHHOM BOABI pacTBOpWIM 2 T XJopuaa Hatpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H , SO 4. Paccunraiite MmaccoByro
JIOJTFO paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIKO BOJbl U COJIM HY)KHO B35Th, uTOObI mpurotoButh 250 r 10 %-ro pactBopa
HUTpaTa HaTpus?

4, B 1 kxr 60 %-ro pactBopa conu no6asunm S0 r 3Toi conu. KakoBa MaccoBasi 10J1s COTU
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUsI U HUTpara cepedpa.

6. IIpu B3aumopeiictBun 22,4 1 a3oTa M BOAOpPoAa ObLIO MOJIYYEHO KAaKOro rasza H
CKOJIBKO?

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

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kaxoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACTUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B IOJyYEHHOM PacTBOpE.

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

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

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpOBaHUE» OIPENENAETCs MPOCTHIM CYMMHpPOBaHMEM OasloB 3a
MIpaBWJIbHBIE OTBETHI Ha Bonpockl. O/IuH BepHbI oTBET paBeH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpH OTBETE Ha BOIIPOC 3aKPHITOI (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHE IPABUIBHOM IOCIEJOBATEIBHOCTU YCTAaHOBJIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- NP1 OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIM CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Map.
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Kputepun onieHKH pe3y1bTATOB BBINOJIHEHHSA 32JaHUS «TeCTHPOBAHUE»

Kon-Bo MaxkcumanbHbIH Oann
BOIIPOCOB
1 | Paznen 1.00mas u HeopraHudeckasi XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu ouieHKH pe3y/1bTATOB BHINOJHEHHS MPAKTHYECKOI0 bannbl B cooTBETCTBUM
3a/1aHus C KPUTEPUSMU OLICHKH
1| Odopmienne yciioBus 3agaHust MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1aYH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMYMHbI
- yCIOBHE 3a/laHus O(OPMIIEHO C HE3HAUYUTEIbHBIMU HETOYHOCTSMH, 0,1
IPEJCTAaBJICHbI HE BCE XMMUYECKHE BETMUMHbI
- ycIIoBHe 3aaausi 0OPMIICHO HEBEPHO 0
2 | Ucniosib30BaHMe XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIH 0211
—0,3 6am1a
- BepHO OO0O3HAYEHHI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
UCIOJIb3YEMBIX B PELICHUH 3ajauil
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBUM 3aJladyd, JOmyimieHa | 0,2
HETOYHOCTb B ()OPMYJIax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a4U
- JomymieHa | HETOYHOCTh Npu OO003HAUEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3a7auy, | HETOYHOCTH B (hOpMyJIaX, UCIOJIb3YEMbIX B PELICHUH 331a4H
- jonyuieHo 2 u 0ojiee HETOYHOCTU MpU O0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBMH 3ajiauu, 2 U Oosee HeTouHOCTeH B hopMyrax, UCIOIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanbHbIN 6211
—0,1 6anna
- pelleHHWe 3a/aud  OCYILECTBIISIETCS IO AJTOPUTMY:  3aIlUCH 0,1
HEO0OXOIUMBIX XUMHUYECKHUX dbopMyi,BepHast paccTaHOBKA
KO3 PUIIMEHTOB, MaTeMaTHUECKUIl pacuéT MpPaBMIIBHO MOA0OpaHHBIX
K02 (UIIMEHTOB HPEIICHNE IO XUMUYECKON dopMyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUI U3MepeHUs pU3NUECKUX BEJIUYUH B MaxkcumanbHbIi 6211
Me:xknyHnapoanyio cucremy equnun (CH) —0,3 6anaa
- BEpHO TMEpeBe/IeHbl pacueThl NEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
¢duznyeckux BennynH B MexayHapoanyto cuctemy eaunuil (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOIHYIO CUCTEMY €IMHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHW NP MPOBEACHUM pacyeTa MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl IEPEBOJIa BCEX €IMHUI] U3MEPEHUS 0
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XUMHUYecKUX (opMyJI VISl peleHus 3a1a4u MaxkcumasbHbIH 0211

— 0,4 6anna

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

0,4
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CUMBOJIMKOH, HEOOXOAMMBbIE M  YCTAaHOBJIEHUS  COOTHOLICHMS
CYIIECTBYIOILET0 MEXAY (PU3NIECKUMHU BeTHINHAMH

- IPaBUIBHO COCTaBIEHbl YPABHEHUsA, CBA3BIBAIOIIUE XHMHYECKUC]
BEJINYUHBI

- BECPHO, HO HETIOCJIICAOBATEIIbHO 3allMCaHbI (bOpMy.]'IBI B COOTBCTCTBHH (C
CHMBOHHKOﬁ, HGO6XOIII/IMOI>’I JJIA YCTaHOBJICHUA COOTHOIICHHA
CYIIECTBYIOLIETO MEXKAY XUMHNYCCKUMHA BECIIMYMHAMU

- IHpaBUJIBHO COCTABJICHBI YPAaBHCHUSA, CBA3BIBAIOIINC XUMHUYCCKUC
BCIIMYHHBI

0,3

- (dopMyIBl 3amKMCaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHMBOJIMKOW, HEOOXOAMMOM [JIsl YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEX1Y XUMUYECKUMHU BEJIMYMHAMU

- JIOTNyIlleHAa OJHAa OLIMOKa TMpH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIIMX XMMUYECKUE BETUUNHBI

0,2

- (¢opMynbl 3amMcaHbl HEMOCIEAOBATEIIbHO, HEBEPHO 3amucaHa |
dbopMyra B COOTBETCTBMH C CHMBOJHKOM, HEOOXOAUMON I
YCTaHOBJICHUS] COOTHOUIEHUSI CYLIECTBYIOUIETO MEXKIY XMMHYECKUMU
BCIIMYNHAMU

- JOTyllleHa ojHa omuOKa TMpPH COCTABICHUU ypaBHEHUIA,
CBA3BIBAIONINX XUMHUYCCKUC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JlomyuleHbl oOlMOKa MpU  COCTaBIEHHWU BCEX  ypaBHEHUH,
CBSA3BIBAIOLINX XMMUYECKUE BEITUYNHBI

MareMaTHYeCKHe PacuyeThbl 0 XUMHYECKHUM GopmMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpuBaeMoe siBJeHHE ¢ KOJINYeCTBEHHOMH
CTOPOHBI

MakcuMAJIBHBIA 02J11
— 0,4 6anya0B

- BEpPHO MPOU3BENEHHI BCE MATEeMAaTUYECKHUE pacdyeThl IO BCEM
XUMHUYECKHM (OopMynaM B COOTBETCTBHH C CIWHHUIAMU H3MEPCHUU
xummudeckux BennuuH (CH);
- BCE pe3yJbTaThl MaT€MAaTUYECKUX DPACUETOB cOAEpKaT  IU(pPOBOE
3HaUEHHUE M COOTBETCTBYIOIIEE eMy 00O3HauU€HHE €IUHUIIBI U3MEPEHUs
xumuyecknx BennunH (CH)

0,4

- BEpHO MPOM3BEICHBI MATEMATHYECKIE PACUCThI TI0 BCEM XUMHUECKHM
dopMynaM B COOTBETCTBHM C €IWHHIAMH HW3MEPEHUN XHMHUYECKHX
BennunH (CU),

- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOr0 pacyera COACPIKUTCS TOJIBKO
ero ¢ poBoe 3HaYCHUE

0,3

- HEBEpPHO MPOU3BEIEH MaTeMaTHYECKUH pacyer mo | XUMHUYECKOH
dbopmyiie, HO B COOTBETCTBHHU C €IHMHUIIAMH HM3MEPEHUN XHMHUYECKHX|
BennuuH (CH);

- B OJIHOM pe3y/ibTaTe MaTeMaTHYECKOrO pacyeTa COIEPKHUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEpPHO MNPOU3BEACH MATEMATHYECKH pacueT Mo | XWMHYEeCKOH
dopmyne Oe3 yKa3aHUs EIUHMI HM3MEPEHMH (PU3MUECKUX BETUYUH]
(Cn);

- BCE pe3ylbTaTbl MAaTE€MaTUYECKUX pacyeTOB COACPKAT TOJIBKO
11M(POBbHIE 3HAYECHHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUICCKHUC PACUCThI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 0aJ11

0,1 6anoB

- 3ala4a B KOHIIC pCHICHUA COACPIKUT BepHLII\/'I OTBET

0,1
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- 3a]1a4a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MaxkcumanabHbIi 6aJ11
— 0,2 6a10B
- O0BsICHEHUE PEIICHMs 3aJaHusl MOCJIE0BATEIbHO, CBSI3HO, JIOTHYHO, 0,2

BBIBOJI apryMEHTHPOBAH M OOOCHOBaH; HPAaBUIbHO U OOCTOSTEIBHO
JTA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIPOC (BOIIPOCHI)

- HE3HAYUTEJIbHO HapyllleHa MOCIeI0BaTeIbHOCTh, JJOTUKA 00BICHEHUS] 0,1
peIleHus 3a/IaHUs, BBIBOJIBI apPTyMEHTHPOBAHBI U 00OOCHOBAHBI; CTYICHT

UCIBITHIBACT HE3HAYUTeINIbHbIC 3aTpyJqHEHMUS, oTBevas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HQUMTENbHO HApPYIICHA IOCIEI0BATEIbHOCTD, JIOTHKA OOBSICHEHHUS] 0

pemieHus 3aAaHusl (CTYAGHT HE MOXKET OOBSICHUTh, KakKUM 00pa3oM
OpUIIe] K PEUICHUIO 33/1aHMs), BBIBOJABI HE MOTYT CUHTaThCs
apryMEHTHPOBAHHBIMU H OOOCHOBAaHHBIMH; CTYJCHT HCIIBITHIBACT|
3HAYUTEIbHBIC 3aTPYAHEHHsI, OTBEYasi HA COIYTCTBYIOIINE BOIPOCHI

UTOI'o 2

1.4. MarepuajibHo-TeXHHYeCKOe o0ecrneyeHue AJIsi TNPOBeACHHUS IPOMEKYTOUHOM
aTrecTanuu
[TpomexyTouHas aTTecTanus IPOBOJUTCS B y4eOHOM KaOMHETE XUMUH.

1.5. VYuyeOHo-meToaMuyeckoe M HUHPOpPMALMOHHOE oOecnevyeHUe [JIA TMPOBeAeHHUs
NPOMEKYTOYHOM aTTecTallul

OcHoBHBIE yUeOHbIe U3TaAHUA

1. Tabpuensn, O. C. Xumus: 10 knacc: 6a30Bbiit yposens : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-e¢ u31. — Mocksa : [Ipocsemienue, 2024. — 128 ¢. — ISBN 978-5-
09-112176-6. — TekcT : 2MeKTPOHHBIN // DNEKTPOHHBIN pecypc 1uppoBoi 00pa3zoBaTeNbHON Cpeabl
CIIO PROFoo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132478. — Pexwum noctyma: ais
asropusup. [lons3oBarenen

2. Taopuemnsa, O. C. Xumust: 11 kmace: 6a30Bbiid ypoBeHb : yueOnuk / O. C. 'abpuensu, 1. T'.
OctpoymoB, C. A. CrnagkoB. — 6-e m3a. — Mocksa : IIpocBemenue, 2024. — 128 c¢. — ISBN
978-5-09-112177-3. — TekcT : 3NeKTpOHHBIN // DAEKTPOHHBIN pecypc nudpoBoil oOpazoBaTeIbHON
cpenpl CITO PROFob6pasoBanme : [caiit]. — URL: https://profspo.ru/books/132479. — Pexum
nocryma: 1ist apropusup. [lons3oBareneit

3. Jlymeiiko, T. I'. Xumus : yueOnuk mns CIIO / T. T'. Jlynmeiiko, O. B. [sa6mo, E. A.
PemernukoBa. — 2-e uzn. — CaparoB, Mocksa : [IpodobpazoBanue, At ITu Ap Meaua, 2024. — 308
c. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — TekCT : 3JEKTPOHHBIA // DICKTPOHHBIN
pecypc 1mdpoBoit obpazoBatenbHoi cpenbl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/138339. — Pexwum noctyna: mist aBropusup. [loap3oBareseit

4. Baiitaep, B. B. Xumus : yue6Hoe nocobue ans CIIO / B. B. Baiithep ; mox pegaxiueiit M.
K. MBanoBa. — 3-e m3a. — Caparos, ExatepunOypr : [IpodobpazoBanue, Ypansckuii (henepanbHbIit
yauBepcuteT, 2024. — 90 c. — ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — Tekct :
3JICKTPOHHBIN // DIEKTpOHHBIN pecypc mudpoBoit odpazosarenbHOM cpeasl CIIO PROFobpa3zoBanue :
[caitr]. — URL.: https://profspo.ru/books/139649. — Pexwum noctyna: mis aBropusup. [loas3oBareneit

5. Pymutuc, I'. E. Xwumwus: 0a30BbIii ypoBeHb : Yy4yeOHHMK M1 0Opa30BaTEIbHBIX
OpTraHW3aIii, peaTu3ylIuX o00pa3oBaTelbHbIE MPOTPaMMBI  CPETHET0 MPO(ECCHOHATBHOTO
obopazoBanus / I'. E. Pymsutuc, ®@. I'. ®eapaman. — Mocksa : [IpocBemenue, 2024, — 336 ¢. —
ISBN 978-5-09-111351-8. — TekcT : OJCKTPOHHBIH // DIEKTPOHHBIH pecypc MHPPOBOWMA
obpazoBatensHOl cpeasl CITIO PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/139416.
— Pexxum gocryna: piist apropusup. [lonp3oBarenei

6. Heuaes, A. B. Xumus : yuebnoe nocodue ans CIIO / A. B. Hewaes ; nox penaxiueid M. I'.
NBanoBa. — 3-e u3n. — CaparoB, ExarepunOypr : [IpodobpazoBanne, Ypansckuii denepaabHbIA
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yauBepcuretr, 2024. — 110 c. — ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — Tekcr :
AJICKTPOHHBIN // DIEKTPOHHBIN pecypce nudpoBoi oopazoBatenpHOM cpeasl CIIO PROFob6paszoBanue :
[caitt]. — URL: https://profspo.ru/books/139652. — Pexwum noctyna: mist aBropusup. [loas3oBareneit

JlonoJiHUTe/IbHBIE Y4eOHbIe U3IAHUS

7. Xumus : npaktukym st CITO / cocraButens E. B. XaiigykoBa. — Mocksa : Aii [Iu Ap
Menua, 2024. — 116 c¢. — ISBN 978-5-4497-2684-1. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHBIN
pecypc 1mdpoBoii obpazoBatenbHOi cpenbl CIIO PROFo6OpasoBanme : [caiit]. — URL:
https://profspo.ru/books/136255 . — Peskum gocTyma: Juis aBTOPU3HUP. MMOJIb30BaTeIEi

8. Ackaposa, JI. X. Xumus : yae6Hoe nmocobue ans CITO / JI. X. Ackaposa ; moja penakuuei JI.
A. baiikoBoit. — 3-¢ uzn. — Caparos, ExatepunOypr : [IpodoOpazoBanue, Ypanbckuii GpeaepaabHbIit
yauBepcuretr, 2024. — 79 c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — Tekct :
AJICKTPOHHBIN // DJAEKTPOHHBIN pecypc nudpoBoi oopazoBatenbHoOM cpeasl CIIO PROFobGpa3zoBanue :
[caitt]. — URL.: https://profspo.ru/books/139648. — Pexxum gocTyna: 1yt aBTOPU3UP. MOJIb30BaTENICH

HuTepHeT-pecypcenbl

9. DnekTpoHHBIH pecypc unppoBoit odpazosarensHoii cpeasl CIIO PROFo6pazoBanue;

10. www.pvg.mk. ru (onummnuazna «Ilokopu BopoObeBbI TOpbHI»).

11.www.hemi.wallst. ru (OOpa3oBaTenbHbII CAaUT I MIKOJIBHUKOB «XUMUS).

12.www.alhimikov.net (OGpa3oBaTenbHBbIi CAalT 715 IKOJIBHUKOB).

MeTtoanyecKkue yKazaHus Ui 00y4alOUIMXCS 110 OCBOECHHIO THCIHMIIJIMHBI

13. Meroanyeckue yka3zaHus Uil 00y4YaroIIUXCs MO BBIMOJIHEHUIO MPAKTHYECKUX PadoT.

14. Meronnueckue yka3zaHus 15 00y4JarolMXcs M0 BBIITOJHEHUIO J1a00paTOPHBIX padoT

33



