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1. IMACIHHOPT PABOYEM IHPOI'PAMMDbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU CIeUaIuCcTOB cpeaHero 3eHa (manee — IIIICC3) B cooTBeTCTBUHM C
dI'OC CIIO no crnenmansHOoCcTH 20.02.04 TToskapHas 6€3011aCHOCTbD.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMmbl MOJATOTOBKHU
CNEHUATHCTOB CPeIHEro 3BeHa:
VY4eOHast TUCIMIUIMHA BXOAHT B 001Ieo0pazoBatenpHbIi 1uki [TTICC3S.

1.3 lleiu 1 TpeGOBaHUS K pe3yJIbTaTaM OCBOCHMS Y4eOHOH AU CUMIIJIMHBI:

B pe3ynbrare ocBoeHUs yueOHOM NUCHUIUIMHBI O0YUYaOLUICS JOHKEH T0CTHYb
CJIEIYIOLUE PE3YJIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HAJIMYME MOTHUBAIIMHU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MO3HUIMK JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
YW HAIMOHAJIBHO-KYJIBTYPHBIX Tpagului, (OpMUpPOBAHME CHUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTUKOPPYIIMOHHOTO  MHPOBO33pPEHUA,
MIPaBOCO3HAHUS, PKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTAaBUTh LIETU U CTPOUTH
YKU3HEHHbIEC TIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHUYECKON HayKd; XUMHUYECKHM TIPaMOTHOE TMOBeJeHHE B Npo¢ecCHOHATbHON
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
Y TIPOLIECCAMU;,

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHUYECKUX KOMIETEHIUN B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICHHS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOIO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAalOUIUMHUCA MEXKIPEJAMETHbIC TOHATHUS M YHUBEpCAJIbHBIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOMH
NESITEIbBHOCTH, OpraHu3alMi y4yeOHOro COTPYJHMYECTBA C MEJaroruyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHUHM HWHAMBUAYAIbHON
o0pa3oBaTenbHON TPACKTOPUH;

- OBJIAJICHUE HaBbIKAMU y4eOHO-HCCIIEIOBATENBCKOM, TPOSKTHOM U COIUATBLHOM
NEesATEeIbHOCTH;



- HUCHOJB30BAaHUE PA3IUYHBIX BHUJOB T[IO3HABATEIBHOW JEATEIBHOCTH H
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOlepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIUpOBaHUS
TUIO0TE3, aHaJlu3a U CHUHTE3a, CpaBHEHMs, 00OOIIECHUS, CUCTEeMaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIs
pelIeHusl 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;

- WUCHOJB30BAaHUE PARTUYHBIX HCTOYHUKOB [UJISl TOJYYECHUS XUMHUYECKOM
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

1) chopMUPOBAaHHOCTh TPEACTABICHHUNA: O MaTepPHAIbLHOM EIUHCTBE MHpa,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SBJICHUH IPUPOJIbI; O MECTE U 3HAUEHUU XUMHHU B
CUCTEME ECTECTBEHHBIX HAyK MU €€ PO B OOECHEUYEHHH YCTONYMBOIO Ppa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTMUYECKOM, SHEPreTUUECKOM M MHILEBOM
0€30MacHOCTH, B PAa3BUTUM MEIULMHBL, CO3JAHUHM HOBBIX MAaTEpUAOB, HOBBIX
UCTOYHUKOB HHEPruM, B OOECIEYEHUH PALMOHAIBLHOTO MPUPOJOINOIb30BaHUS, B
(OpMHUPOBAHUN MUPOBO33PEHUS U OOLIEH KYJIbTYPhI YEJIOBEKA, 4 TAKKE 3KOJOTUUECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CPEJIE;

2) BIIQJICHAE CHCTEMOM XHWMHUYECKUX 3HAHUHM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraoIUe MOHATHS (JOMOJHUTENBHO K CHCTEME MOHATHI 0a30BOTO yPOBHS)
- M30TONBI, OCHOBHOE M BO30YXJICHHOE COCTOSHHE aToMa, TMOpHUIM3alvs aTOMHBIX
opbuTaneii, XuMu4YecKasi CBSI3b («O» M «T — CBS3b», KpaTHBIC CBS3M), MOJIApHAsS
KOHIIEHTpaIusi, CTPYKTypHas Qopmymna, m3oMepusi (CTPyKTypHas, TeoMeTpudecKas
(ruc-TpaHC-U30MepuUsi), THUIBI XUMUYECKUX peakiuid (roMo- U TEeTepPOreHHEBIE,
oOpaTuMble W HEOOpaTHMbIEC), PaCTBOPHl (MCTUHHBIC, UCIIEPCHBIC CHUCTEMBI),
KPUCTAJUTOTHAPAThI, CTENEHb JAUCCOLMAIUK, 3JCKTPOJU3, KPEKUHT, PU(OPMHUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIllMe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, COBPEMEHHBIC
OpEJCTaBICHUsT O CTPOCHHMM BellecTBA Ha ATOMHOM, MOJEKYJISpHOM U
HAJIMOJICKYJIIPHOM YPOBHSX; MPEJCTaBICHUS O MEXaHM3Max XUMUYECKUX PEaKIIH,
TEPMOJMHAMHUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSX HUX TNPOTEKaHUs, O
XMMHYECKOM pPaBHOBECHH, NIWCIEPCHBIX CHUCTeMaX, (AKTOJIOTUYECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, TOJYYECHMH W OE30MaCHOM HCIOJIb30BAaHUU BAKHEHIIIMX
HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATETHhHOCTH
YeNoBeKa; OOMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOM3BOJACTBA (Ha MpUMepe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOJIa, IepepadoTKH HEPTH);

3) CcPOpMHPOBAaHHOCTH YMEHHWI BBISBISATH XapaKTEpHbIC NPU3HAKH U
B3aMMOCBSI3b HM3YYCHHBIX TOHATHHA, MPUMEHSATH COOTBETCTBYIOIIUE TIOHSTHS TPHU
OMKCAaHUU CTPOCHUS U CBOMCTB HEOPTaHWYECKHMX M OPraHMYECKHX BELIECTB U HUX
MPEBPAICHNU;, BBISIBISITh B3aHMMOCBS3b XUMUYECKUX 3HAHWM C TIOHSATHUSMHU U
NPEJICTaBICHUAMHU JPYTHUX IMpPEeAMETOB s 0ojiee OCO3HAHHOTO TIOHHMAaHUs |
OOBSICHEHHSI CYIIHOCTH MaTepHUaJbHOTO €IMHCTBA MHUPA; HCIOJIb30BATh CHUCTEMHBIE



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

4) chOopMHPOBAHHOCTh YMCHHH HCIIOJIb30BaTh HAUMEHOBAHUS XHUMHUYCCKUX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMUU H
TPUBHAJIbHBIE HA3BAaHUS BEUIECTB, OTHOCSIIIUXCS K U3YUEHHBIM KJIacCaM OPTraHUYECKUX
U HEOPraHWYECKHX COCIWHEHMI; HCIOIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJIeHUs] (OPMYJI HEOPraHUYECKUX BEILIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIEHHBIX ¥ CKEJETHBIX) (OpMysT OpPraHMYECKUX BEIICCTB;
COCTaBIISAITh YPaBHEHUS XMMHUYECKHX PEAKIUHd ¢ pacKpbiBaThb UX CYUIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEJCTBOM COCTaBJICHUSA
AIIEKTPOHHOTO OallaHCca ATUX PEaKIUii; peakluii MOHHOTO OOMEHA MYTEM COCTaBIICHUS
WX TOJIHBIX M COKpAIlCHHBIX WOHHBIX YPaBHEHHUH; pEaklUil TUIPOJIN3a, PEaKIU
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA W AJIFOMUHUS);
MOATBEPAKAATh XapaKTEPHbIE XUMUYECKHUE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH
HKCIEPUMEHTAMH U 3aMKUCSIMU YPABHEHUI XUMUYECKUX PEAKIIUI;

5) chopMUPOBAaHHOCTh YMEHHH KJIACCH(HUIIMPOBATh HEOPTaHUYECKUE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKkTepu30BaTh COCTAaB M BAXKHEHUIIME CBOWCTBA BEIIECTB, NPUHALICKAIIMX 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,
AMUHOKHUCJIOTBI, OCJIKK); MPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAaX BEIECTB JJIA
HKCTIIEPUMEHTAILHON MPOBEPKH TUIOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEHN MPOTEKaAHUS
XUMHUUYECKUX PEAKIIUA U MPOTHO3UPOBAHMS BOBMOXKHOCTEH MX OCYIIIECTBICHUS;

6) chopMUPOBAHHOCTh YMCHHH ITOATBEPXkJAaTh HA KOHKPETHBIX IMPHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUU OT
KPAaTHOCTH W TUINA KOBAJEHTHOW CBSI3U («O» U «IT — CBSI3b»), B3AUMHOI'O BIIMSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakKe OT OCOOCHHOCTEW pean3aluu
Pa3JIMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIIMIL;

7) chOpMHPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh 3JICKTPOHHOE 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-dJIIEKTpOHHBIE» OpOUTAIH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCAMHEHUN 110 TIEpUOaaM U TPyIITIaM;

8) BiameHWe CHUCTEMOM 3HAHMH O METOAAaX HAYYHOI'O IIO3HAHMS SBJICHHI
MPUPOJIbI, HUCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX M YMEHUSAMH IPUMEHSTh ATH
3HaHUS MPU DKCICPUMEHTAILHOM MCCICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XUMHUUYECKUX SIBJICHUN, MUMEIOIINX MECTO B MPUPOJAE MPAKTUUYECKOW ESITEIbHOCTH
YeJI0BEKa U B IOBCEIHEBHOM KU3HH;

9) chopMHUPOBAHHOCTH YMEHH MPOBOAUTH PACUETHI [0 XUMHUCCKUM (POpMyIam
U YPaBHECHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BaHUEM (HU3UUECKUX BEIMYNH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKICHUIO XUMHUYECKON (OpMYIIbI
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BEILIECTBA; pacUeThl MACChl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIUU, ECIIH
OJIHO M3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C OMPEIETICHHON MacCOBOM foJei
PacCTBOPEHHOTO BEIIECTBA WJIM JAHO B U30OBITKE (MMEET MPUMECH); pACUEThl MACCOBOM
win oOBEMHOM J0JIM BBIXOJA MPOAYKTa PEaKUMUU; pacyeThl TEIUIoBOro 3ddekra
peakiuii, 00beMHBIX OTHOLIEHUH T'a30B;

10) chopMUPOBAaHHOCTH YMEHUI MPOTHO3MPOBATH, AHAIM3UPOBATH U OIICHUBATh
C  TMO3UIMH  DKOJIOTMYECKOM  O€30MacCHOCTH  TOCJEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKAa, CBSA3aHHOW C TepepaboTKON BEIIECTB;
WCIIOJIB30BaTh MOJYYEHHBIC 3HAHUS IJIA MPUHSTUS TPAMOTHBIX PELICHUM MpoOJieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

11) chopMHpPOBAaHHOCTH YMEHHH CaMOCTOSTEIHHO IUIAHUPOBATH U IPOBOIHTH
XUMHUYECKUN DSKCIEPUMEHT (TOJIydeHUE M H3YyUYCHHE CBOWCTB HEOPraHWYECKUX U
OpPTraHUYECKHUX BEIIECTB, KaU€CTBEHHBIC PEAKIIMU YTIIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB
U KHCIOPOJCOJAEpKAIINX OPraHMYECKUX BEUIECTB, PEHICHUE HKCIIEPUMEHTAIbHBIX
3a/lad [0 PACMO3HABAHUIO HEOPraHWYECKUX W  OPraHMYECKHUX BEHIECTB) C
COOJIIOJICHUEM TMpaBWiI 0E30MacHOr0 OOpalleHusi C BEIIEeCTBAMHU U JIAOOPATOPHBIM
o0opyaoBaHueM, GopMyIUPOBAThH LEJIM HCCIEIOBAHUS, MPEJOCTABIISTh B PA3TUUYHON
dbopme pe3ynabTaThl SKCIEPUMEHTA, aHAJTM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTH;

12) chopMHUPOBAaHHOCTH YMEHHH OCYIIECTBIISATH IlCJICHANPABICHHBIA TTOMCK
XUMUYECKON HMH(OpMAIMK B pa3IMYHBIX MCTOYHUKAX (Hay4yHass M y4eOHO-Hay4dHas
JuTepaTypa, CpelicTBa MaccoBoi nHdopMaluu, ceTh HTepHET U Apyrue),KPpUTUIECKH
aHaJM3UPOBaTh XMMUUYECKYI0 HH(pOpMaIUIO, NepepadaThiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3aa4eii;

13) chopMHupOBaHHOCTH YMEHHI OCO3HABATh OMMACHOCTH BO3JICHCTBHUS HA KUBBIC
OpraHU3MBbl OMNpPEJEICHHBIX BEIICCTB, MOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOM
JONMyCTUMON KOHILIEHTpPALMKM, U TIOSICHSITh Ha TMPUMEpPAX CIOCOObl YMEHBIICHUS U
MpEAOTBPAIIEHUS UX BPEHOTO BO3JAEHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogpeccuonanvnans HanpaenieHHOCMb YUEOHOU OUCUUNIUHBL «XUMUA)
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, TPO(EeCCHOHATBHBIX Ka4eCTB TNYHOCTH
OyIyIIero CrenranucTa.

1.4. Koin4ecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl Y4eOHOMH TUCUUIIIHHBI:
OO0s3aTenpHas yueOHasi Harpy3ka oOy4aroierocsi /8 yacos
AyautopHasi yueOHas Harpy3ka oOyyarouierocs /8 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

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

O0beM yacoB

Obs3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpamMme JHCHHMIIMHbI) 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
71ab0paTOpPHBIE 3aHATHS 10

IIpome:kyTouyHas arrecranus: AuddepeHuMpoBaHHbIN 3a4eT




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

HanmenoBanue Coaep:xxanue yueOHOro MaTepuaJa, Jiadoparopubie padoThl U Oo6bem YpoBeHns Koabt
pa3/iejIoB U TeM NpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAS PadoTa CTy/JAeHTOB, acos O0CBOCHUS KOMNeTeH i, popMUpOBaAHUIO
KypcoBasi pa6oTa (IpoeKT), HHbIe BUAbI Y4e€0HOI padoThl B KOTOPBIX CIIOCOOCTBYET dJ1eMeHT
COOTBETCTBHH C y4eGHBIM ILUIAHOM ( B.T.4. MPO(ECCHOHAIBHO- IporpaMMel
OPHEHTHPOBAHHOE CO/iePIKAHHE)
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METATIPEAMETHBIE U
MpEAMCTHBIC 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 XUMUYECKUI JJICMEHT. OneKTpoHHas KOH(HUTypanus aroMa.
npupoza Knaccudukaiyss XUMHYECKUX AIIEMEHTOB (s-, P-, d-amemeHThl). BaneHTHbIe 1
XHMHYECKOIi cBsi3n | DIEKTPOHBL.  BaneHTHOCTB. DJNEKTPOHHAs MNPUPOAA XUMHUYECKOH CBS3H.
ONeKTpOOTPULIATEIbHOCTb. BuIbl  XUMHUYECKOW CBsI3M  (KOBaJeHTHas,
MOHHAsl, METAJIJINYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTnyeckoe 3amsaTme Ne 1 PemeHune 3agaHuil Ha HCIIOJIB30BAHHE
XUMHMYECKONM CHMBOJUKM W Ha3BaHMW COCIMHEHUN TI0 HOMEHKJIAType
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOWM ¢ MNPUKIAJHOM XUMHH U
TPUBMAJBHBIX  Ha3BaHWUH Ui COCTaBJICHUS  XUMHMUYECKUX  (opmyn
JIByXaTOMHBIX COEMHEHUN (OKCUAOB, CYIb(UIO0B, THAPUIOB U T.II.) U IPYTHX 9 2
HEOPraHUYECKUX COCAUHEHUN OTAEIbHBIX KJIACCOB.
[IpakTnueckue 3agaHusl HA YCTAHOBJIEHUE CBS3M MEXIY CTPOECHHEM aTOMOB
XUMHUYECKUX JJIEMEHTOB U  IEPUOJUYECKMM  HW3MEHEHUEM  CBOMCTB
XUMHUYECKHX IJEMEHTOB M UX COCJUHEHHUH B COOTBETCTBHM C IOJOKEHHEM
[IepronnuecKkol CUCTEMBI.
Tema 1.2. Copaepxxanue y4yeOHOro MaTepuasa 2




Iepuoguyeckui
3aKOH M TabJuia
JI.LA. MenaeneeBa

Ilepronnueckas cucremMa xumuyeckux d3nemeHToB J[[.M. Menaeneesa.
O®usnueckut  cmbicn  I[lepuoguueckoro 3akona J.M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX DIIEMEHTOB, 00pa3yeMBbIX
MMU TPOCTBIX M CJIOXHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM
XHMHYECKOro 3jeMeHTa B llepuoanueckoii cucreme. MUpOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue [lepmoamyeckoro 3akona .M. MenneneeBa. [Iporuossi
A.N. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PereHue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUIl HA XapaKTEpHU3aLHUIo
XUMHYECKHX D3JIEMEHTOB «MeTamindecKue/HeMEeTaJUTMUEeCKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HUX
AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B TMEPUOJAMYECKON CHCTEME
xumudeckux ssementoB /.. MenneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus 1 TUIIBI XMMUYECKUX PEaKLUil C yyaCTHEM HEOPraHUYeCKUX
BenecTB. CocTaBieHME YpaBHEHUH pEaKIUM COEIMHEHUs, PpPa3JIoKeHMUs,
3aMelleHus, 0OMeHa, B T.4. peaKkiuil FopeHHs, OKUCIECHU-BOCCTAaHOBJICHHUSI.
YpaBHeHm[ OKHUCJIEHHI-BoccTaHOBIeHU. CTeneHb OKHUcaeHUus. OKUCIUTEID
u BoccraHoBUTENb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ pPEaKUUH  METOAOM  DJJIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu B IIPUPOJE,
MMPONU3BOACTBCHHBIX MPOHCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB.
Ilpodpeccuonanvno-opuenmupogannoe cooepicanue.

Bo3HukHOBEHHME mporeccoB ropeHus. [Ipomecc camMOBOCIUTAMEHEHHS.
IlemHOM  MeXaHU3M  CaMOBOCIUIAMEHEHUs  PEaKLHMOHHBIX  CMECEi.
[Ipexpamenne M NPEIOTBPALICHHE IIPOLECCOB TOpeHUs. MexaHMdecKoe
JiericTBre B3pbIBa. [IpOMBIIIIIEHHBIE B3pbIBYAThIEC BEILIECTBA
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IIpakTyeckoe 3anaTHe Ne2 KoJNMYECTBEHHbIE OTHOLIEHUS B XHMHHU.
OcCHOBHBIE KOJIMYECTBCHHBIE 3aKOHBI B XMMHUHU M PacueThl 110 YPaBHEHUAIM
XUMUYECKMX peakiuid. Moub Kak eIuHuIA KOJMYECTBA BEILECTBA.
MounsipHast Macca. 3aKOHBI COXPAHEHHUS! MacChl U dHEPruu. 3aKkoH ABOraapo.
Monsipuelii 00beM Ta30B. OTHOCHTENbHAsl IUIOTHOCTH Ta3oB. PacueTsl mo

YpaBHEHUSAM XHMHUYECKUX pEaKUui C HUCIOJIb30BaHHMEM Macchl, oObema 2
(HOpMaJIbHBIE YCIIOBUS1) Ia30B, KOJIMUECTBA BEILIECTBA.
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE COACPHKAHUE.
Meroauka omnpenencHuss KaTeropui IIOMELICHUHM, 34aHUM W Hapy>KHBIX
YCTaHOBOK IO B3PBIBOIOKAPHOU U MMOXKAPHOW ONACHOCTH
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 6
DJIeKTPOJIMTHYECKA JIMYHOCTHBIC, METAITPEIMETHBIC U
A1 IUCCONMALUS H Teopusa  snekTponuTHdeckol — auccouuanuu. HMoHBL.  DNEKTPOJIUTHI, [PeAMETHbIE KOMIETEHIIH B
HOHHBII 00MeH HEDJIEKTPONUTHL. Peakinu nonnoro oomena. CocraBiieHHE peakiiii HOHHOTO cootserctn ¢ PI'OC cpenHero
oOMeHa TyTeM COCTAaBJICHHUS WX TOJHBIX U COKpAIICHHBIX HOHHBIX 2 o01ero obpa3oBaHus,
ypaBHeHUH. KHCIOTHO-OCHOBHBIE pEakIMU. 3aJaHusi Ha COCTABJICHHUE YTBEPKIACHHOTO PUKA30M
VMOHHBIX PEaKILIMi. MunncrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
KonTtpoabsnas padora Ne 1 CtpoeHue BemecTsa 1 XUMHUYECKUE PEAKIINH 2
JlabopaTopHoe 3ansitue Ne 1
JIaGoparopHas pabota « TUIIbI XUMHYECKUX pEeaKIUii».
WccnenoBanue TUNOB (M0 COCTaBY M KOJMYECTBY UCXOAHBIX U 00pa3yIOLIUXCS 2
BEIIECTB) U MIPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakuuit HOHHOTO
oOMeHa, OompeJeNeHne Cpebl BOAHBIX PacTBOPOB. 3aJaHUSl Ha COCTaBIIEHUE
VOHHBIX peakuui
Paszpgea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4
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Knaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmveckod xumuu. Kiaccudukanus HEOPraHUYECKUX
BewecTB. [Ipocteie m cioxHble BemiecTBa. OCHOBHBIE KJIACCHI CIOYKHBIX
BellecTB  (OKCUIBI, TMJIPOKCHIBI, KHCIOTBI, COJM). B3aumocss3p
HEOPraHWYeCKUX  BELIECTB. ArperarHblie COCTOSIHMSI ~ BEIIECTBaA.
Kpucrannuueckue u amopdHble BemecTBa. THIBI KPUCTAIUIMYECKUX
pelIeToK (aToMHasi, MOJIEKYJIsipHasi, MOHHAasI, MeTajinyeckas). 3aBUCUMOCTh
(GU3MYECKUX CBOWCTB BEHIECTBA OT THIA KPUCTALTUYECKOW PEIIETKU.
3aBUCUMOCTh XMMHUYECKOM aKTUBHOCTH BEILLECTB OT BU/Ia XUMHUYECKOU CBS3H
U TUTIA KPUCTAIUTMUYECKON perieTku. [IpudanHel MHOr00Opasus BeiecTB

IpakTnyeckoe 3ansitue Ne 3

Homenknarypa HeopraHM4ecKMX BELECTB: HAa3BaHME BEILECTBA MCXOJS U3
UX XUMHUYECKOH (hOpMYIIbl WM COCTABICHHE XUMUYECKOH (hOpMYJIbl HCXOAS
u3 HaszBaHus BeuiectBa 1no mexayHaponHoi (MIOITAK) unu tpuBnanbHOU
HOMeHKJaType. PelleHune mnpakTHyeckux 3aJaHuil 1o KiaccuduKanuy,
HOMEHKJIATYpe W XHMHYECKHMM (OopMyllaM HEOPraHMYECKUX BEIECTB
pasIMYHbIX KJaccoB (yrapHbli ras, yIJIEKMCIBbIA ra3, aMMUaK, raiieHas
U3BECTb, HETalleHas W3BECTb, NMUThEBas CoOJa M JPYIHUX): Ha3blBaThb U
COCTaBJIATh (POPMYJIbl XMMUYECKUX BEIECTB, ONPEAEATh MPUHAIIEKHOCTh
K KJ1accy.

Hcrounnkn xuMudeckodl uHpopManuu (CpeacTB MaccoBOW HHGOpMaIMH,
cetb HMHrepHer u apyrue). Ilowck wuHpoOpManmuMu 1O Ha3BaHUSAM,
UCHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIaM

Tema 3.2. dusuko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHHYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Metamel. OOmue (u3uyeckue W XUMHUYECKHE CBOWCTBA METAJUIOB.
CrocoObl TonmyueHusl. 3Ha4Y€HHWE METaUIOB M HEMETAJUIOB B MPHUPOIE U
JKU3HEACSITEIIPHOCTA YeJIOBEKa M OpraHu3MoB. Kopposusi MeTamioB: BHIBI
KOPPO3HUH, CTIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UHU

Hemerannel. OOmue ¢usnyeckue M XHMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemerauioB [V— VII rpynn. Knaccudukamus u
HOMEHKJIATypa COeAMHEHUHl HeMeTauioB. KpyroBopoTsl  OMOTE€HHBIX
3JIEMEHTOB B IIPUPOJIE
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BELIECTB
(OKCHIIOB, THUJIPOKCHIIOB, KHUCJIOT, colied U JAp.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COCIUHEHUMN, BBICIIUX
OKCHJIOB U TUJIPOKCUJIOB

IIpakTnyeckue 3anaTua Ne 4 CocTaBieHHE YpPaBHEHHUH XUMHYECKHX
peakuui ¢ yY4acTHEM IPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEILECTB!
METaJUIOB U HEMETAJIOB; OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX  KUCJIOT, OCHOBAaHMM M  aM(OTepHBIX
TUAPOKCHUIOB; HEOPTAHUYECKUX COJIEH, XapaKTepU3YIOIHUX UX CBOMCTBA.

Pemenne NpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUMl  Ha
CBOWCTBA, COCTaB, IOJyueHHE U O€30I1aCHOE MCIIOJIb30BAHUE BAaKHEHUIIMX
HEOPraHMYECKUX BEUIECTB B ObITY U IPAKTUYECKOH JEATEIIbHOCTH YeIOBEeKa

Tema 3.3.
WNnentudukanus
HEOPraHMYECKUX
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue No 2

JlabopatopHasi paborta «MneHTHduKanMs HEOPraHUYECKUX BEIECTBY.
Pemenue OKCHCPUMCHTAJIBHEBIX 3aa4 MO0 XUMUYCCKHUM CBOICTBAaM METAJLIOB
¥ HEMETAIIJIOB, M0 PACIO3HABAHUIO M TONYYEHUIO COCIMHEHUN METAaIIOB U
HEMCTAJJIOB. I/I)IGHTI/I(l)I/IKaIII/Iﬂ HCOPTraHNYCCKUX BCUICCTB C UCIIOJIb30BAHUCM
X (UBNKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaY€CTBEHHBIX PpPEaKIIHM.
KauecTBeHHble peakuuu Ha cynbdaT-, kKapOOHAaT- M XJOpPUA-aHUOHBI, Ha
KaTHOH aMMOHWUSI.

KonTpoubsnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

JADK-cpeannii 6a/u1 10 TEKYIIUM OLIEHKAM yCIIeBaeMOCTH

JIM4HOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHITUH B
cootBercTBUH ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEPXKJICHHOTO MPUKA30M
MuHHCTEpCTBa 00pA30BAHUS U
Hayku PO ot 17.05.2012 Ne 413

2 cemecTp

Pa3nen 4.

CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BelllecTB

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
OpraHUYECcKON XUMHUHU. MecTo U 3HaUeHUE OPraHuYeCKOW XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAJOK COEJIMHEHHUS aTOMOB B MOJEKYJe
COIIACHO MX BaJIGHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUU XMUMHUYECKOIO
CTpPOEHUS OpraHuyeckux coeanHeHnit A.M. bytnepoBa. Yriaepoanslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO
cTpoeHust moiekyn. M3omepust u uzomepsl. [loHsATHE O QyHKIMOHATBHON
rpynne. Paaukan. IIpuHnune! kiaccupuKauy OpraHudecKuX COEIUHEHHA.
MexnyHnaponHas  HOMEHKJIATypa M OPHUHIMIBI  HOMEHKJIATYpPbI
opraHvuyeckux coeauHeHui. IloHsaTue 00 a3oTcolepKalMX COEJUHEHUSX,
OMOJIOTUYECKH aKTHBHBIX BellecTBax (yrieBojax, Hupax, Oelkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COEIUHEHHUU
OTJENIBHBIX KJIAcCOB (HACBILICHHbIE, HEHACHIIIEHHbIE M apOMaTHYeCKue
YIJI€BONOPOAbI, CHUPTHI, (EHONBI, aJdbAETUIbl, KETOHbI, KapOOHOBBIE
KucinoTel U 7ap.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GbopMyNl OpPraHMYeCKHX BEIIECTB OTACIbHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHUS IO CHCTEMAaTHYeCKOM M TPUBHAIBHOM HOMEHKIAType (ITHIIEH,
aleTusIeH, ruiepuH, GeHon, GopmManbaerul, YKCyCHass KUCJIOTa, TIUIUH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpPraHMYECKOW MOJEKYJbl, HCXOIS U3
AJIEMEHTHOTO cocTaa (B %)

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

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

Conep:kaHue y4eGHOI0 MaTepuasia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHMH OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCM(UKALMU U HOMEHKJIATypbl BHYTPHU KJacca;
TOMOJIOTHUECKUH psii 1 ob1mas popmyina; usomepusi; pusnueckue CBONWCTBA,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

JIMYHOCTHBIE, METAIIPEIMETHBIE 1
HpeJIMETHBIE KOMITETCHIIUH B
cootBercTBrH ¢ PI'OC cpeanero
oOmiero oopa3oBaHus,
YTBEP>KICHHOTO PUKA30M
MuHHCcTEpCTBa 00pa30BaHUs U
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— IpenebHbIE YIIIEBOAOPOAB! (AIKaHbl M LUKJIOAlKaHbl). ['opeHne merana
KaK OJUH M3 OCHOBHBIX HMCTOYHHMKOB TeIlJIa B MPOMBIIUICHHOCTH U OBITY.
CBolicTBa IPUPOAHBIX YIJIEBOAOPOAOB, HAxXOXKIEHUE B NpPUPOAE U
IIPUMEHEHNE AJIKAHOB;

— HelpeneibHble (AIKEHBI, aJKWHbI M QJKaJAMEHbI) M apOMaTHYECKHE
yIiIeBOAOpoAbl. ['opeHue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO
IIJIAMEHU JUIsS CBApPKU U PE3KU METAIIIIOB

— KHUCJIOPOJCOJEepKallie coeAuHeHus (CnupThl U (DEeHOoJbl, KapOOHOBBIE
KHUCJIOTHI U 3(UPBI, abACTHIBI U KETOHBI, KUPHI, yriieBoabl). [IpakTnyeckoe
MPUMEHEHHE  OSTWICHIVIMKONS,  ThuiepuHa,  ¢enona.  Ilpumenenue
dopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIre CBOICTBa MbLIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTBHI, OEJKH).
BoicokoMonekynsipHble COEAMHEHUsS (CUHTETUYECKUE U OMOJIOrMYecKHU-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOe 3BeHO. I[lomumepusarus
ATHJIEHA KaK OCHOBHOE HalpaBJj€HHE €ro NCIOJIb30BaHNUS.

I'enernueckas CBA3b MEXKIY KJIaCCaMH OPraHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3anaTue Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCcOB (TpUBHANbHAas W MEXIyHapoJaHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CMOCOOBI MOJY4YEHMs): MpeAeNbHble (alKaHbl U
IUKJIOAJIKAHbI), HeNpeleNbHble (AJIKEHbl, aIKUHBl M alKaIUeHbl) U
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI U (HEHOJIbI, KApOOHOBBIE KMCIOTHI U
3QUpBl,  AIbJETUABl M KETOHbl, aMHMHbBI WM  AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS. 3aJaHusl Ha COCTaBJI€HHE ypaBHEHUM
XUMHUYECKHUX PEAKIUI C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUM MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIE 0
MIPEIJIOKEHHBIM 1IETIOYKaM IPEBPAIIEHNUN), XapaKTePU3YIOIUX XUMHUYECKHUE
CBOMCTBA OpPraHMYECKUX COEJUHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI HX
MIOJIy4YeHUSI U HA3BAHME OPraHUYECKUX COCIMHEHHMM 10 TPUBHUAIBHOU WIIHU
MEKIYHAPOJHON CUCTEMAaTHYECKON HOMEHKIIATYpe.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HA CBOMCTBA
OpPraHUYECKHUX COCIUHEHHUN OTIENbHBIX KJIACCOB

Hayku PO ot 17.05.2012 Ne 413

JlnuHOCTHBIE, METaNIPEAMETHBIC U
MpeAMETHBIC KOMITETEHITUN B
cootBetrcTBUU ¢ I'OC cpennero
o0miero oopa3oBaHus,
YTBEPIKICHHOTO TIPUKA30M
MunuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopnoe 3anHsaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEIECTB MpHU HarpeBaHum». IlonydeHne 3TUIEHA U U3ydeHUe
€ro CBOWCTB. MopenupoBaHUE MOJEKY]I M XMMHUYECKMX IMPEBpALCHUN Ha
IIpUMepe ITaHa, STUIEHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
PUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJ0BeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB. OKHCIIEHHE YIVIEBOAOB — HCTOYHHUK DJHEPIrUU  JKUBBIX
opranu3MoB. O0acTH TpUMEHEHHS aMHHOKHUCIOT. llpeBpamenust OenkoB
nuiM B opraHusMe. buonornueckue QyHkuuu OenkoB. buonormueckue
¢yHKIMY xUpoB. Poib opraHndyeckoil XMMUM B peLIEHUH POOJIEM MUIIEBON
6e3011acHOCTH

Ponp opranumdeckoifi XuUMHUM B pEIICHUU MPOOJIEM SHEPreTHUecKOon
0€30MacHOCTH, B PAa3BUTUM MEAULIMHBI, CO3/IaHUM HOBBIX MAaTepUalOB,
HOBBIX MCTOYHHUKOB OJHEPruu (aJbTepHATUBHBIE HUCTOYHUKUA DHEPIHH).
OnacHocTh BO3JCHCTBHUS Ha KMBBIE OPraHHW3Mbl OPraHUYECKUX BEIECTB
OTJENBHBIX KJIacCOB (YTJIeBOJOPOIbI, CIIUPTHI, (PEHONBI, XJIOPOPraHUYECKHe
NPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH [IOKa3zaTenas MpeneiabHO
JIOITYCTUMON KOHLIEHTPALuu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnas pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENbHBIX  KiaccoB»  MaeHTudukaus
OpPraHMYECKUX COEIMHEHUHN OTAEIbHBIX KJIACCOB (Ha IpHUMEpE aibAETHIOB,
KpaxMaia, yKCYCHOM KHCIIOTBI, O€JIKOB U T.II.) C UCIIOJIb30BaHUEM UX (PU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakiuil. /[eHarypanus
Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHajda C TOYKH 3pEHUS XUMHUYECKHX IPOILIECCOB MpHU
NPOTEKaHUM KAuYeCTBEHHOM peakIMH, TMO3BOJIAIONIEH HACHTU(PUIMPOBATH
MpeIJIo’KEHHbIE OpraHYeCKHe BellecTBa

KonTtpoabHnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

Pazpea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHNE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYECCKHUX peammﬁ
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CkopocTb
XAMHYECKHUX
peaKLHnii.
XuUMHYECKOE
paBHOBecHE

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT DPA3JIUYHBIX (DAKTOPOB: MPUPOABI
pearupyromux  BEIIECTB, KOHLEHTPAaLlUM  PEarupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBele 3P PeKTsl
XUMHUYECKHUX PEAKIMHI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuil. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JIeCTBUEM pa3IMYHBIX (PAKTOPOB (KOHIIEHTPALUS PEAreHTOB UIIH MPOTYKTOB
peakuuy, TaBlE€HUE, TeMIeparypa) A CO3IaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XuMu4yecKux npoueccos. [Ipunnun Jle IlaTtense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTHKO-OPUEHTUPOBAHHBIX
3aJlaHUil Ha aHanu3 (AKTOPOB, BIHUAIONIMX HA HU3MEHEHHE CKOPOCTH
XUMHUYECKON pEaKIMH, B T.4. C MO3ULMH 3KOJIOIMYECKH IIeecOo00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO
3I0pPOBbS M OKpYXarolled NpUPOJHOM cpelpl. PemieHne npakTUKO-
OpPHUEHTHPOBAHHBIX 33JaHUM Ha NpuMeHeHue npuHununa Jle-Illarense s
HaXOX/ICHUs HAIPaBJICHUs CMEILEHUS PaBHOBECHS XMMMUYECKON peakuuu U
aHaJIU3 (PaKTOPOB, BIUSAIOLIMX HAa CMEIIEHNE XUMUYECKOTO PaBHOBECHS

Pasznea 6.

PacTBOpbI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenne kak ¢usuko-xumuueckuii mpomecc. PactBoprl. CriocoOsl
IPUTOTOBJIEHUS pacTBOPOB. PacTBopumocTh. MaccoBas 10111 paCTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MPeAeabHO JOMYCTUMON KOHLIEHTPALUU U €r0
HCIIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.

[TpaBuia HKOJOTHYECKU II€TIECOO0Pa3HOTO MOBEAEHUS B OBITY M TPYAOBOMH
NESTENIbHOCTH B LEISX COXPAHEHHS CBOETO 3J0pPOBbsI U OKpYXKarolen
IPUPOJHON Cpelbl; OMACHOCTh BO3JAEHCTBUS HA JKMBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

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

Tema 6.2.

Conep:kanue y4eOHOro MaTepuaa

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

JIMYHOCTHBIE, METAIIPEIMETHBIE U
MPpEAMETHBIC KOMIICTCHIIUA B
cootBetrcTBuM ¢ PI'OC cpeanero
o0miero oopa3oBaHus,
YTBEP>KICHHOTO PUKA30M
MuHHCcTepCTBa 00pa30BaHUS U
Hayku P® ot 17.05.2012 Ne 413

17




Hccnenosanne
CBOMCTB PacTBOpPOB

JlaGopaTtopHoe 3ansaTtue Ne S JlaGoparopnas paborta «lIpurotoBienue
pacTBOPOBY. [IpuroToBnenue pacTBOpOB 3adaHHON (MaccoBoH, %)
KOHLEHTpaLuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH) U OIIPEJIETICHHE
Cpelbl BOAHBIX pacTBOpOB. PelieHue 3a1a4y Ha MPUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COlepP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3gen 7.

Xumusa B 6I>ITy H HpOHSBOL[CTBeHHOﬁ JACATCJIBbHOCTHA Y€JI0BCKA

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JeSTEIbHOCTH
YeJI0BEeKa

Conep:xanue yueOHOro MaTepuasa

Hogeitmme nOCTHMXEHHUST XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xuMum B 0Oe€CreYeHUH 3KOJIOTHYECKOM, HEPreTHYSCKON M IHILNEBON
0C30MaCHOCTH, pa3BUTHH MEIWIMHBL. [IpaBuina Tomcka W aHanm3a
XUMHUYECKON MH(OpMAIMK U3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHass U yueOHO-
Hay4Has JIUTEpaTypa, CPeICTBA MACCOBOM nH(popmannu, cetb HTEpHET)

IpakTnyeckoe 3ansaToe Ne 9 Ilouck M aHanmu3 KEHCOB O NMPUMEHEHUU
XUMHUYECKUX  BEHIECTB M TEXHOJOTHM C  y4eToM  Oymymien
npohecCHOHANBHOM JIEATENILHOCTH MO TeMaM: Ba)KHEHIIHE CTPOUTEIbHBIE
MaTepHuayibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMHuKa,
MaTepuanbl A7 SJIEKTPOHUKH, HAaHOMAaTepHalbl, TEKCTHJIbHBIE BOJIOKHA,
UCTOYHUKNA DHEPIHH, OpPraHWYeCKHe ¥ MHHEPAIbHBIE  YIOOpCHUS,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.

[Touck u aHamU3 KeMCOB O MPUMEHEHUHN XUMUYECKUX BEIIECTB U TEXHOJIOTUN
¢ ydyetroM Oynaymed mnpodecCHOHATHHOM ACATEIHPHOCTH: aBApUUHO-
XUMHUYECKH OTIaCHBIX BEIIECTB, OTPaBJISIOIINX BEILIECTB,
B3PBIBOITOKAPOOTIACHBIX BEIIECTB, BPEAHBIX BEIIECTB

3ammuta: IlpencraBnenue pe3ynbTaToB pelieHUS KeWcoB B (opMe MHUHH-
JIOKJIaJla C Mpe3eHTalnen

IIpomexyTouHasi aTTecTANMA MO AUCHUILVIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TUCIUTIIUHbI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abOpaTOpUM XUMHUU JJI1 TPOBEACHUS 3aHATUH JIGKIIMOHHOTO THIIA,
MPaKTUYECKUX, JIAOOPATOPHBIX 3aHATHH, B TOM YHWCJIE TPYIIIOBBIX, WHAUBUIYaTbHBIX,
MACbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- CIIELUATIM3UPOBAaHHAsA MEOEb (CTOMBL, CTYJIbS 110 KOJIMYECTBY 00yHarOIUXCs);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaOIe TEMAaTUUYECKHUE WUTFOCTPAIIMU 110 paboyel mporpaMme JUCITUILINHBI,
B TOM YHCJIE, BUC0-ayIM0 MaTePHUAIIbl, KOMITBIOTEPHBIE MTPE3CHTAINH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r1o0anbHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe U HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHOBHBIE YUeOHbIe U3IaHUs

1. Tabpuensn, O. C. Xumus: 10 kiacc: 6a30Bbiii ypoBeHb : yueOHuk / O. C.
I"a6puensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3a. — Mocksa : [IpocBemenue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT : 271eKTpOHHBIH // DINEKTPOHHBIN
pecypc mudpoBoii o6pazoBarenbHOM cpeapl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/132478. — Pexwum noctymna: aias apropusup. [lons3oBaTeneit

2. T'abpuensn, O. C. Xumus: 11 kmacc: 6a3oBblii ypoBeHb : yueOHuk / O. C.
IMa6puensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ uzn. — Mocksa : [IpocBemienue,
2024. — 128 c. — ISBN 978-5-09-112177-3. — TeKcT : 27IeKTpOHHBIH // NEKTPOHHBIN
pecypc 1udpoBoii o6pazoBarenbHoOM cpenbl CITO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/132479. — Pexwum noctyna: mis astopusup. [lonb3oBareneit

3. Jlymetiko, T. I'. Xumus : yueonuk ans CIIO / T. I'. JIyneiixo, O. B. {5610, E.
A. PemernukoBa. — 2-¢ uzn. — CapartoB, Mocksa : [IpodobpazoBanue, At [lu Ap
Menua, 2024. — 308 c. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — Texcr :
ANIEKTPOHHBIN // DIEeKTpOHHBIN pecypc mudppoBoi obpazoBarensHOil cpeasl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/138339. — Pexum
noctyna: st apropusup. Ilons3oBareneit

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



[IpodobpazoBanne, Ypansckuii dhenepanpabiii yauepcuret, 2024. — 90 ¢. — ISBN
978-5-4488-0386-4, 978-5-7996-2916-8. — TekcT : 3JMeKTpOHHBIA // DIEKTPOHHBIN
pecypc uudponoit oopazosarensHoit cpenbl CIIO PROFo6pazosanue : [caiit]. — URL:
https://profspo.ru/books/139649. — Pexwum poctyna: ais apropusup. [lonb3oBarencii

5. Pymsutuc, I'. E. Xumus: 6a30BbIi ypoBEHb : YUeOHHK I 00pa30BaTeIbHBIX
OpraHM3aIHiA, pea3yIOIIX o0Opa3oBaTeNbHbIC IPOTPaMMBI CpeIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymsuruc, ®. I'. denpaman. — Mocksa :
[Tpoceemenwne, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — TekcT : 3MeKTpOHHBIN
/] DnekTpoHHBIN pecypc mudpoBoii oopazoBarenbHoi cpeabl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/139416. — Pexxum goctyma: Juisi aBTOPH3HP.
ITonp30Barenen

6. Heuaes, A. B. Xumus : yue6Hoe nocobue miast CIIO / A. B. HeuaeB ; non
pemakmueir M. I. HMBamoBa. — 3-¢ wu3n. — CapartoB, ExatepunOypr
[IpodoOpazoBanue, Ypanbckuit deaepansubiii yuusepcurer, 2024. — 110 ¢. — ISBN
978-5-4488-0467-0, 978-5-7996-2818-5. — TekcT : 3JMEKTPOHHBIA // DIEKTPOHHBIN
pecypc mudpoBoii oopazoBarenbHOM cpenpl CITO PROFo6pa3oBanue : [carit]. — URL:
https://profspo.ru/books/139652. — Pexwum noctymna: as apropusup. [lons3oBaTencit

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

7. Xumus : npaktukyM juist CI1O / coctaButens E. B. XaiinykoBa. — Mockaa :
At Ilm Ap Memma, 2024. — 116 ¢. — ISBN 978-5-4497-2684-1. — Tekcr :
AJEKTPOHHBIN // DneKTpoHHBIM pecypc mudpoBoi oOpazoBatenbHOM cpenpl CIIO
PROFoGOpa3zoBanne : [caiit]. — URL: https://profspo.ru/books/136255 . — Pexum

JOCTYyTIA: JUTsl aBTOPU3HP. TTOJIb30BATENICH

8. Ackapoga, JI. X. Xumus : yaeonoe nmocodue mns CITO / JI. X. Ackaposa ; mon
pemakmueir JI. A. BaiikoBoit. — 3-¢ wusa. — CaparoB, EkarepunOypr
[TpodoOpazoBanne, Ypansckuii dhenepanpablii yHuBepcurtet, 2024. — 79 ¢. — ISBN
978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : 2JMEKTPOHHBIA // DIEKTPOHHBIN
pecypc mudpoBoii o6pazoBarenbHOM cpenpl CITO PROFo6pa3oBanue : [catit]. — URL:
https://profspo.ru/books/139648. — Pexum qoctyma: s aBTOPU3HP. MOJIb30BaTEICH

HNuTepHeT-pecypcobl

9. DnektpoHHBI pecypc 1udpoBoir obpazoarensHOl cpenbl  CIIO
PROFo6pazoBanue;

10. www.pvg.mk. ru (omumnuana «ITokopu BopoOseBbI TOPHI»).

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

12. www.alhimikov.net (O6pa3oBaTenbHbIN CAUT JIJIs1 IIKOJBLHUKOB).

MeToan4yeckue yKa3aHusi AJ1s1 00y4arIIMXCs M0 0CBOEHHI THCITHIIJIMHBI

13. MeToauyeckue yKa3zaHus Il 00yJarOmUXCs MO BBITIOJHEHUIO TPAKTHICCKUX
paoboT.

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

4.1. dopMbI 1 METOIbI KOHTPOJISI M OIIEHKHU Pe3yJIbTATOB 00y4eHUsI

DopMbI U METOBI

Pe3yabTaThl 00yueHus KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHmust

JUYHOCMHbLE: Texkyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIONIMMHKCS  POCCUHCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U | - BBIIIOJHEHUE

CaMOONPEIEICHUIO; nabopatopHoit

- HAJIMYUE MOTHBAIIMU K 00YUYEHHUIO U INYHOCTHOMY Pa3BHUTHIO; paboTHI;

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLMU JINYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEM HapoaoB PoccHMiCKON | MpakTUYECKOn
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaJulUi, | paboThI
(bopMHpOBaHHE CUCTEMBI 3HAUUMBIX [IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, NPABOCO3HAHUS, 3KOJIOrHYecKoi | opma paboThI)
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb LS M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YyBCTBO TOPIOCTH M YB&KEHHUA K HCTOpUU U JocTwkeHusM | [Ipomexyrounas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH TPAaMOTHOE TOBE/ICHUE B | aTTecTanus B popme:
npodeCcCUOHATILHOM  JIeATENPHOCTA W B OBITy npu oOpamieHuu ¢ | 1 cemectp - Apyrue
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU; (bOopMBI KOHTPOJIS

- TOTOBHOCTh K HPOJOJDKEHHIO OO0pa3oBaHMs M MOBBIMIEHUS | (CpeaHHid 6amt mo
kBanukanuu B K30paHHOH NPO(ECCHOHATBHOW JEATENIbHOCTH U | TEKYIIUM OLEHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM; yCIIEBAEMOCTH)

- YMEHHE HCIMOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOH | 2 cemecTp —

HayKW M XHMMHUYECKMX TEXHOJIOTMH Uil TOBBILIEHHS COOCTBEHHOIO | TuddepeHMpOBaHHbIH
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENIHOCTH;

mMemanpeomemuyle:. Meton npoBeaeHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXKIIPEIMETHbIE TMOHATUA U | MIPOMEXYTOUHOMN
yYHUBEpCcaJbHble Yy4eOHbIE NEHCTBUS (pEryJsiTUBHbIE, NO3HABaTeNIbHbIE, | ATTECTAI[UH 2
KOMMYHHMKATHUBHBIE); CEMeCTpa: BBIIIOJIHEHNE

- CHOCOOHOCTH HUX UCHOJB30BaHUS B IIO3HABATEJIbHOM U | KOMILIEKCHOTO 3aJaHUs
COLIMAJIbHOW NMPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAaHUIO
U OCYILIECTBICHHUIO Y4YeOHOW JeATENbHOCTH, OpraHM3alMi y4eOHOIo
COTPYZHUYECTBA C MENArorMYecKUMH pabOTHUKAMHU U CBEPCTHHKAMHM, K
Yy4acTHUIO B MOCTPOCHUH MHIUBUAYAIbHON 00pa30BaTebHON TPaeKTOPHUY;

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

- HCIOJIb30BAHME  DPA3NMUYHBIX  BHUJOB  II03HABATEIbHOU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOMCKa aHANOroB, ()OPMYJIMPOBAHUS BHIBOJOB) ISl PELICHHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HaOyroieHNsI, HAy4YHOTO OHKCHEPUMEHTA) [UIs HU3YYCHHs Pa3IUUHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;
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- HUCIOJb30BAaHUE pPA3IUYHBIX HCTOYHUKOB JUISI TOJy4YEHUs
XUMHAYECKOH WH(pOpMAlUK, yMEHHE OLEHUTh €€ JIOCTOBEPHOCTh IS
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTEepUATIHLHOM €IUHCTBE
MUPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME €eCTECTBEHHBIX HAayK U €€ poiu B
00eCTeYeHNH yCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEBOI 0€30IMacHOCTH, B Pa3BUTUHU
MEHIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX MCTOYHUKOB SHEPTHH,
B 00€CreueHN palMOHAILHOTO MPUPOIONOIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOMIEeH KYIbTYyphl YEIOBEKAa, a TAKKE SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraolue TMOHATUS (IOMOJMHUTEIPHO K CHCTeME IOHATUMN
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE W BO30YKIECHHOE COCTOSHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3HM), MOJIAPHAS KOHIEHTPAILUs, CTPYKTypHAS
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMUYECKHX pEaKIuid (TOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBIE), pPacTBOPbI (MCTUHHBIC, JIUCIEPCHBIC
CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb JIUCCOIMALUH, JIICKTPOIIN3,
KPEeKUHT, pUPOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pDEHYECKHE 3HAHHWS, JIeKAie B  OCHOBE IOHUMAHUS
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIC
MPEJCTAaBICHUS O CTPOCHWHU BEUIECTBA HA aTOMHOM, MOJICKYIISIDHOM M
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHM3MaX XUMHUICCKUX
peaknuii, TepMOJAMHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XHMHYECKOM DPABHOBECHUH, JTUCIICPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IONYyYECHUH U
0€30MaCHOM  WCIIOJIb30BAaHWHM ~ BAXXHEWIIMX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOHN IEATeIbHOCTH YEeTIOBEKa;
OOMIIMX HAYYHBIX MPUHITUIAX XHUMHYECKOTO MPOM3BOACTBA (Ha Mpumepe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(TH);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YYCHHBIX TOHSTHW, TPUMEHSATH COOTBETCTBYIOIIHE
MOHATHSI TPU OMNHMCAHUW CTPOEHUS U CBOICTB HEOPraHWYEeCKUX U
OpPraHWYECKUX BEIIECTB M WX NPEBPAIICHHI; BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MPEeIMETOB /s 00Jiee OCO3HAHHOTO MMOHUMAaHUS M OOBSICHEHUS CYIITHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BATh CHCTEMHBIE XMMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOTY;

- cOpPMHPOBAHHOCTh YMEHHI WCIIOIB30BaTh HAUMEHOBAHUS
XUMHAYECKHX COEAMHEHHH MEeXIyHApOJHOIO COI03a TEOPETHUECKOW W
MPUKJIAHON XUMHUHM U TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
WCTIOJh30BaTh XMUMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHUS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIlEHHbIX U CKEJIETHbIX) (OpMYyJl OpraHMYECKHX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATH MX
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CYHIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMM IOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOro OajaHca 3THX peakUui; peaklUuil HOHHOIO
oOMEHa IIyTeM COCTAaBJIEHUS MX IIOJHBIX U COKpAIEHHBIX MOHHBIX
yYpaBHEHUH; peakIuil TUApPOIN3a, PEakiMil KOMILIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA M aJIOMUHUSA); MOATBEP)KIAaTh
XapaKTepHble XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIUMU
9KCIIEPUMEHTAMH U 3aIIUCSIMU YPABHEHUN XUMHUYECKUX PEaKLU;

- c(OpMHPOBAHHOCTD YMEHUH KJIacCU(UIPOBATH
HEOPraHWYECKHE M OPraHMYECKHE BEINECTBA M XUMHMYECKHE PEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJIS KIIACCH(PHUKAIUN
U3y4yaeMblX XHMHYECKHX OOBEKTOB; XapaKTepu3oBaThb COCTaB U
BaKHEHIIME CBOWCTBA BEIECTB, INPUHAMISKALUX K OINPEACICHHBIM
KjlaccaM M TIpylnaM CO€AMHEHWH (IpocThle BEIIEeCTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPO/bI, TPOCThIe 3(PHUPHI, CIIUPTHI, (HEHOIIBI,
aJIbJIeTU/IbI, KETOHBI, KapOOHOBBbIE KHUCIOTBI, CIOXHbBIE 3(PUPBI, KHUPHI,
YII€BObI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HaHUS O COCTaBe
U CBOMCTBax BEIIECTB MJIs OKCIEPUMEHTAIBHOM IIPOBEPKU TMIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS,

- c(OpMUPOBAHHOCTb YMEHUU TOATBEPKAATh HA KOHKPETHBIX
IpUMEpax  XapakTep  3aBUCHUMOCTH  PEaKIHUOHHOW  CIIOCOOHOCTH
OpPraHMYECKHUX COEJAMHEHUN OT KPaTHOCTH W THUIA KOBAJIEHTHOH CBSI3U
(«o» M «t — CBA3b»), B3aMMHOI'O BJIMAHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaX; a TakKke OT OCOOCHHOCTEM pealn3alMd pa3IMdHbIX
MEXaHU3MOB IIPOTEKaHMsI peaKLUii;

- chopMUPOBAaHHOCTH YMEHHH XapaKTEpPH30BaTh HIIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKHUX 2J1eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa U UX BaJ€HTHbIE BO3MOXHOCTH, MCIOJIb3YSl MOHATHUS «S»,
«p», «d-31EKTPOHHBIE» OpPOUTAIN, YHEPreTHUECKUE YPOBHHU; OOBICHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MU COEIMHEHUI IO IEpHOoJaM U TpyIam;

- BJIaJICHUE CHCTEMOH 3HAHMH O METOJaX HAay4YHOIO IO3HaHUs
SIBJICHUI NPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUAMHU
MPUMEHSTh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBLHOM HUCCIIEI0BaHUH BEILIECTB
U 17151 OOBSICHEHUS XUMHUYECKUX SBICHUH, UMEIOUIMX MECTO B IPUPOJE
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKa M B IIOBCETHEBHOM KU3HU;

- c(hOpPMHUPOBAHHOCTb ~YMEHUH TNPOBOJAUTH  PACUYETHl IO
XUMHUYECKUM (GopMyslaM M YpaBHEHHUSIM XUMHUYECKHX peakuuid c
UCMOJb30BaHWEM (U3MYECKUX BeJIWYMH (Macchl, o0beMa rasos,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXKICHUI0O XUMHUYECKOW (hOpMyJIbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIIHH,
€CJIM OJIHO U3 NCXOJHBIX BEIIECTB JaHO B BUJIE PAaCTBOpa C ONPENEICHHON
MacCOBOM J0JIel pacCTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET
IIPUMECH); pacueThl MAacCOBOH WM OOBEMHOHN JOJM BBIXOJA MPOJYKTa
pEeaKINu; pacyeThl TEIIOBOTO 3 deKTa peakiuii, 00beMHBIX OTHOIICHUN
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C TO3UIMHA SKOJIOTWYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM U TPOW3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM  BENIECTB; MCIOJIb30BaTh IOJyYEHHbIE 3HAHUSA VIS
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MPHUHATUS TPAMOTHBIX PEUICHUH TpOOJIeM B CHUTYaIUsX, CBSI3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
NPOBOANTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M M3YYCHHE CBOMCTB
HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH
YIIICBOJOPO/IOB  PA3JIUYHBIX  KJIACCOB M KHUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIIECTB, PEHICHWE OKCICPUMEHTAIBHBIX 33134 10
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 00O0pyIOBaHUEM, (OPMYIUPOBATH IEIHU HCCIICIOBAHMUS,
NPEJOCTaBIATh B  pasziuyHOW (opMe pe3yinbTaThl IKCIICPHMEHTA,
aHAJIM3UPOBATh U OLICHUBATH HX JJOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANPABICHHBIN
MOMCK XMMHUYECKOW WH(POPMALIUU B PA3IUYHBIX UCTOUHUKAX (Hay4yHas U
y4eOHO-Hay4YHasl JIMTEparypa, CPeICTBa MacCcOBOW HH(OpMAIUK, CETh
WuTepHer W apyrue),KpUTHUYSCKH  aHAIM3UPOBATh  XHUMHYCCKYIO
uHpopMaIHIo, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOW yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT,  yYMEHHUH  OCO3HaBaTh  OIACHOCTh
BO3J/ICHCTBUSI HA KMBBIC OPraHU3MbI ONPEICIICHHBIX BEIIECTB, MOHUMAsI
CMBICIT TTOKa3aTellsl MPESIIbHOM TOMYCTUMOM KOHIICHTPAIIMH, U MOSICHATh
Ha MpUMEpax CrocoObl YMEHBIICHUS U TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®OHA OLEHOYHBIX CPEICTB [Jsi NMPOBeIeHUS] TEKYyILIero KOHTPOJS W
NMPOMEKYTOYHOM ATTECTANNH 00YYAKIIMXCS M0 JTUCHHUILTHHE

IMoka3aTenn U KPUTEPHUHU OLCHUBAHUSA KOMIIETEHIIM U
[TokazaTenn W KpPUTEpUM OLICHUBAHWUS KOMIIETEHIUM, OINUCAHUE KA
OIICHUBAHUS COJEPKATCS B MPUJIOKeHuu 1.

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

MeToanueckue MaTepuasbl
Meronuyeckue maTepuasnbl, OINPEACISAIOINE MPOLEAYPbl OLECHUBAHUS 3HAHUM,
YMEHHM, XapakTepusyoUxX  (OpMUpOBaHHME  KOMIIETEHIIMH,  CcOJep)KaTcsi B
NpUIoKeHuu 1.
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IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBA
JJISl IPOBeE/ACHUS IPOMEKYTOYHOM aTTeCTally 10 AN CHMILJIMHE
O.07 XUMuUs

1.1. ®opma npoMe:KyTOUYHOI aTTecTanuu: quddepeHInpoBaHHbIN 3a4eT (2 ceMecTp).
1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHue  pe3y/lbTaTOB  BBINOJHEHWS  3aJaHUH  NPOMEXYTOYHOM  aTTecTaluu
OCYILIECTBIISIETCS HA OCHOBE CJIEAYIOUINX TPUHIIMUIIOB!

JIOCTOBEPHOCTH OLIEHKM — OLIEHUBAEeTCs YypPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMUX M NPO(PecCHOHAIBHBIX KOMIETEHIIHHA, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHUs;

aJIecKBaTHOCTU OLIGHKM — OLIEHKa BBIIIOJIHEHUS 3aJaHUM JJOJKHA MPOBOJUTHCS B OTHOLICHUU
TeX KOMIIETEHIN, KOTOpble HEOOXOAUMBI 11 3PPEKTUBHOTO BHIIIOJHEHUS 3aJaHHUS;

HAJIe)KHOCTH OLEHKM — CHUCTEMa OLIEHMBAaHUS BBIIOJHEHUS 3aJaHuil JO0JDKHAa 00Jajarh
BBICOKOM CTENEeHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAX YPOBHSA CGHOPMHPOBAHHOCTH
3HAaHUH, yMEHUH, TPAKTUIECKOTO OIBITA, OOMINX M MPO(HECCHOHATBFHBIX KOMIETCHIINH 00YJatOIIXCS;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHUBAHMS BBIOJHEHMs 33/JaHUIl JOJKHA IMO3BOJATH
HMHTETPATHUBHO OLIEHUBATh OOIIUE U MpOodhecCuOHaTbHbIE KOMIETEHIIMN 00YyYaroIIuXCs;

O0BEKTUBHOCTH OLIGHKM — OLEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUi JOJDKHA OBbITh
HE3aBUCHUMOH  OT  0CcOOEHHOCTeH  NpPOQecCHOHANBHON  OpHUEHTAMM  WJIM  NPEINOYTCHUN
IperoiaBaTesiei, OCyIeCTBISIONUX KOHTPOIb WM aTTECTALMIO.

[Tpu BBINOJSIHEHUU MPOLIETYP OLIEHKH 3a1aHUH UCIIOIB3YIOTCS CJIEAYIOINE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ1 pacueTa CBOJHBIX OaJIIOB.

Pe3ynbTaThl BBINOMHEHMS 3aJlaHUM OIIEHMBAIOTCS B COOTBETCTBHHM C pa3pabOTaHHBIMU
KpUTEPUSIMH OLICHKH.

Hcnonb3yetcs natu OanbHas IIKaja s OLIEHUBAaHUS pe3yIbTaToOB O0YUEHUsI.

IlepeBoj nsiTu GanbHOM IIKAJIBI yUeTa PE3yJIbTaTOB B MATU OAJIbHYIO OLIEHOUHYIO IIKAITY:

Ounenka Konn4yectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJJ1 MO0 UTOraM aTTeCTALMHU

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

«HCYOOBJICTBOPUTCIBLHO»

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

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

1. KatnoHs! — 310:
1. TlomoxuTenbHBIC HOHEL,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHbBIE MONOXHUTEIBHBIE HOHBL;
I'mppatupoBaHHbBIE OTPULIATEIIBHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHIIBHBIX AJIEKTPOJIUTOB,

VY cnalbIX 3JIEKTPOJIUTOB;
V a30THCTON KHUCIIOTHI;
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIMIECTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIN HATPHIL;
CepHOKHCIIBIIN HaTpUiA.

Oxcua KaJIbIus — 3TO:
OCHOBHO# OKCHI;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpUCTBIN HATPHUIL:
XIopu1 HAaTpUS;
Oxcup HaTpus;
I'mnpoxcun HaTpus;
Xopu1 Kaus.

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

Oxkcupn HaTpusl.

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

B menounoii cpene;

B seiTpansHOM cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

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

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsi;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKYIO JAUCCONUANIO OTKPBLI:

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

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

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

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

HNouHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuma kanus;
PactBop cniupra;

PacTtBOp ritoko3sr;

PacTtBOp caxapo3ssl.

['oMoreHHbie CUCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIOTHI;
Jlumada;

«HM3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JEKTPOIUTUYECKON JTUCCOIHAITUN OB OTKPBIT:
N.A .KaGnykoBbim;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

i N =

19. CepHas KuCI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

el NS =

B 3aganusax 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKIAV COAEpPKAHNEM IEepPBOro M
BTOPOI'0 CTOJ0NOB. OTBET 3aNHCLIBACTCHA B TA0JIHILY.

21.YcTaHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0M MO3ULINY,
0003HauYeHHOH OYKBOA, MOI0EPUTE COOTBETCTBYIOIIYIO O3ULIUI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubl HecoaeoOpasyromue

4) COJM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBUE MEKAY (POPMYJION BEIECTBA U KIACCOM/TPYIIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHUT: K KaXKI0N MO3UIUH,
0003HaueHHOI OyKBOMH, M010EPUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

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

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

23. YcTaHOBUTE COOTBETCTBHE MEX/Y Ha3BaHHUEM BEIIECTBA M KJIACCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYEHHYIO

U Gpo.

A) SOy 1) conb

b) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THIPOKCH

I') MnO 4) KUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH/]I

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0#1) 3TO BEMIECTBO MPUHAJICKHT: K KKIOW MO3UIUH,
0003HaueHHOI OYKBOH, M010EPUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.

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

B) KCr(SOy), 3) ocHOBHas COJb

4) nBOWHAsI COJTb
B 3aganusax 25-28 orBeT HEOOXOAUMO 3ANMCATHL B VCTAHOBJECHHOM JJs1 OTBeTa moJje. OrBeTomM
MOZKeT OBLITL IHdPA, 0TACJLHOE CJ0BO, CJI0BOCOYeTaAHME. (3aKkpbITas dopma)
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25. Ilpopomxure NpeyIoKEHUE: BAJEHTHBIA Yrod Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. IlpopomkuTre NpeyiokKEHHUE: aJIKEeHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIHE. ..

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHMTH NPABHIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcTraHOBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTMYECKOI0 Psijia aIKaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

1. B 40 r auctuinupoBaHHOM BOJBI pacTBOpWIM 2 T XJopuaa HaTpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pPacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite MmaccoByro
JIOJTEO paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/m.

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

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toit conu. KakoBa maccoBas 107 cou
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 10 ECATHIX.

S. Onpenenuts KoIUYecTBa cepedpa, MOJYyYEeHHOro oT B3aumozelctBus 10 r xmopuaa
HaTpHUsI U HUTpata cepedpa.

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

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenennte MacCOBYIO JIOJTIO B TTOJIYYEHHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kaxkoit 00beM Bogopoaa( B IuTpax, H.y.) IPH 3TOM BbLACIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNM C MaccoBOM nosied 15 % BwImapuiau 3 T BOZBI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

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

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

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpOBaHUE)» OIpPeNeNsIeTcss MPOCTHIM CYMMHUpPOBaHMEM OaJlIOB 3a
MpaBWJIbHBIE OTBETHI Ha Bompockl. OJIuH BepHbIN 0TBET paseH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (GOPMBI ¢ BELIOOPOM OTBETa BbIOpaH NMpaBUIIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITON (hOPMBI JaH NPAaBUIIbHBIA OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- NP1 OTBETE Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTaBJICHUE IPOU3BEAECHO
BEPHO I BCEX Map.
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KpuTtepun oneHKH pe3y/ibTaTOB BbINOJHEHHS 32JaHUS «T€CTHPOBAHUE»

Komn-Bo MaxkcuManbHBINA Oast
BOIIPOCOB
1 | Paznen 1.00mas u Heopranudeckasi XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTAaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3a/1aHus C KPUTEPUSIMHU OLICHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauu, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMYMHbI
- ycloBHE 3a/aHusi O(pOPMIIEHO C HE3HAUYUTEIbHBIMU HETOYHOCTSIMH, 0,1
IPEJCTABIIEHbl HE BCE XMMUYECKHE BETMUNHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucniosib30BaHMe XMMHYECKOH CHMBOJIUKH MaxkcumajibHbIH 0211
—0,3 6am1a
- BepHO OO0O3HAYEHBI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
UCIOJIb3YEMBIX B PELICHUH 3ajauil
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBUM 3aJladyd, JomyimieHa | 0,2
HETOYHOCTb B ()OpMYIIax, UCIOJIb3YEMBIX B PEIIEHUH 3a/1a41
- JomymieHa | HETOYHOCTh Hpu O003HAYEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3ajauy, | HETOYHOCTH B (hOpMyJIax, UCIOJIb3YEMbIX B PELICHUHU 331a4H
- jonyuieHo 2 u 0ojiee HETOYHOCTU MpU O0003HAUYEHHWU CHMBOJIOB B 0
yCIIOBMH 3ajauu, 2 U Oosee HeTOuHOCTeH B hopMyrax, UCIOIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pelleHHWe 3a/aud  OCYILECTBIISETCS IO  AJTOPUTMY:  3aIlUCHh 0,1
HEO0OXOIUMBIX XUMHUYECKHUX (dbopMmyi,BepHast pPacCTaHOBKA|
KO3 PUIMEHTOB, MaTeMaTHUECKUIl pacuéT MpaBMWIIBHO MOAOOpaHHBIX
K02 (UIIMEHTOB HPEIIeHNE 0 XUMHUYECKOH popmyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUL U3MepeHUsI PU3NUECKUX BEJIUYUH B MaxkcumabHbIi 6aJ11
Me:xknyHapoanyio cucremy exunun (CH) —0,3 6anaa
- BEpHO MepeBelIeHbl pacueThl MEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
buznyeckux BennynH B MexayHapoanyto cuctemy eaunuil (CH1)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: (GU3NIECKUX BEIWYHH B MEXTYHAPOIHYIO CHCTEMY €IIHHI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cucremy equnuil (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

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

0,4
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CUMBOJIMKOH, HEOOXOAMMBbIE M  YCTAaHOBJIEHUS  COOTHOLICHHS
CYIIECTBYIOILET0 MEXAY (PU3NUECKUMHU BETUUNHAMH

- IPaBUIBHO COCTaBJIEHBl YPABHEHUs, CBA3BIBAIOIIUE XHMHYECKUE
BEJINYUHBI

- BECPHO, HO HETIOCJICAOBATECIIbHO 3aIlIMCaHbI (bOpMy.]'IBI B COOTBCTCTBHHU (C
CHMBOHHKOﬁ, HGO6XOIII/IMOI>’I JJIA YCTaHOBJICHU A COOTHOIICHMA
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKUMHA BECIIMYNHAMU

- IHpaBUJIBHO COCTABJICHbI YPAaBHCHUS, CBA3BIBAIOIINC XWUMHYCCKUC
BCIIMYHHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHUMBOJIUKOW, HEOOXOAMMOHN [JIsi YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEX1Y XMMUYECKUMHU BEIIMYMHAMU

- JIOTyIlleHAa OJHAa OLIMOKa TMpPH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIIMX XMMUYECKUE BETUYNHBI

0,2

- (¢opMyibl 3alUCcaHbl HEMOCIEA0BaTeIbHO, HEBEPHO 3amucaHa |
dbopMyaa B COOTBETCTBHHM C CHMBOJIMKOM, HEOOXOIMMOM JIs|
YCTAHOBJICHHSI COOTHOIICHUS CYHIECTBYIOIICTO MEXIY XUMHUYECKHUMH
BCIIMYNHAMU

- JOMyIIeHa OJHa OmKOKa TIPU COCTaBJICHHUU YpaBHEHHUIA,
CBA3BIBAIONINX XUMHUYCCKUC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JIomyuleHbl oOlMOKa MpU  COCTaBIEHWU BCEX  ypaBHEHUH,
CBSA3BIBAIOLINX XMMUYECKUE BEITUYNHBI

MareMaTH4YeCKHe PacyeThbl 0 XUMHYECKHM (opMyJiaM, KOTOpbIE
XapaKTepU3yKT paccMaTpUBaeMoe siBJeHHE ¢ KOJNYeCTBEHHOM
CTOPOHBI

MakcuMAJIBLHBIA 0211
— 0,4 6anya0B

- BEpPHO MPOU3BENEHHI BCE MATEMAaTUYECKHUE pacCdeThl IO BCEM
XUMUYECKUM (OopMyJIaM B COOTBETCTBHU C €IMHHUIIAMH H3MEpPEHUN
xummudeckux BennuuH (CH);
- BCE pe3yJbTaThl MaT€MAaTUYECKUX PACUETOB COJAEpKaT  IU(PPOBOE]
3HauUEHHUE M COOTBETCTBYIOIIEE eMy 00O3HAuUEHHUE €IMHUIIBI U3MEpPEHUs]
xumuyecknx BenuunH (CH)

0,4

- BEpHO MPOM3BEICHBI MATEMATHUECKHE PACUEThI 110 BCEM XUMHUYECKHUM|
dopMynaM B COOTBETCTBHM C EAWHHIAMH H3MEPEHUH XHUMHYECKHX
BennunH (CU),

- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOT0 pacyera COICPIKUTCS TOJIBKO
ero ¢ poBoe 3HaYCHUE

0,3

- HEBEpPHO MPOU3BEICH MaTeMaTHYECKUH pacyeT 1Mo | XUMHYECKOH
dbopmyiie, HO B COOTBETCTBHHU C CIHHHUIIAMH HM3MEPEHHUN XHMHUYECKHX|
BennuuH (CH);

- B OJIHOM pe3y/ibTaTe MaTeMaTHUECKOTO pacyeTa COJIEPKUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEpPHO MNPOU3BEACH MaTEMATHYECKUM pacyeT Mo | XUMHYECKOH|
dopmyne Oe3 yKa3aHUs EIUHMIl M3MEPEHMH (PU3MUECKUX BETUYUH]
(Cn);

- BCE pe3ylabTaTbl MaTE€MaTUYECKHX pacyeTOB COAEPIKAT TOJIBKO)
11M(POBbHIE 3HAYECHHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUCCKHUC PACUCTHI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 02711

0,1 6anoB

- 3ala4a B KOHIIC pCHICHUA COACPIKUT BepHLIﬁ OTBET

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

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MakcuMaabHbIH 0aJL1
— 0,2 6a10B
- OOBSICHEHUE PEIICHMs 3aJaHusl MOCIIe0BATEIbHO, CBSI3HO, JIOTHYHO,) 0,2

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

- HE3HAYUTEJIbHO HapylleHa MOCIeI0BaTeIbHOCTb, JOTHKa O0BSICHEHHUS] 0,1
peIleHus 3a/1aHUs, BBIBOJIBI apPTyMEHTHPOBAHBI U 00OOCHOBAHBI; CTYICHT

UCIBITHIBACT HE3HAYUTEIbHBIC 3aTpyJaHEHMUS, oTBeuas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HAUMTENBHO HApYIIEHA IOCJIEOBATEIbHOCTb, JOTHMKa OOBSICHEHUS 0

pemieHus 3aAaHusl (CTYACHT HE MOXKET OOBSICHHUTH, KaKUM 00pa3oMm
OpUIIeN]l K PEUNICHUIO 33/aHMs), BBIBOJABI HE MOTYT CUYHTaThCA
apryMEHTHPOBAHHBIMU H OOOCHOBAaHHBIMH; CTYJCHT HCIIBITHIBACT|
3HAYUTEJIbHBIC 3aTPYAHEHU, OTBEYasi HA COIYTCTBYIOUINE BOIPOCHI

UTOI'o 2

1.4. MarepuajbHo-TeXHHYECKOe o0ecneyeHHe /JIsi INPOBeJAEHUS IPOMEKYTOUHOM
arrecTanuu
[TpomexyTouHasi aTTecTalus IPOBOJUTCS B yueOHOM KaOMHETE XUMHUHU.

1.5. VYuyeOHo-MeToaMueckoe M HUHPOpMAUMOHHOEe o0ecmevyeHHe [JIA TNPOBeAeHHUS
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 : [Ipocsenienue, 2024. — 128 ¢. — ISBN 978-5-
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CIIO PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132478. — Pexwum moctyma: ais
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5. Pymutuc, I E. Xwumwus: 0a30BbIii ypoBeHb : Yy4eOHUK Jnsi 0Opa3oBaTelbHBIX
OpTraHW3aIlfif, peaTu3ylIuX o00pa3oBaTelbHbIE IMPOTPAMMBI  CPEIHETO MPO(PECCHOHATHHOTO
obopazoBanus / I'. E. Pymsutuc, ®@. I'. ®enpaman. — Mocksa : [IpocBemenue, 2024, — 336 ¢. —
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32



yauBepcuteT, 2024. — 110 c. — ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — Tekcr :
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MeTtoauyeckue yKa3aHus JJsl 00y4AIOIIUXCS M0 OCBOEHUIO TUCIUIIIHHBI

13. Metoauueckue ykazaHusl Uit 00y4JaroIIUXCs MO BBITOJHEHUIO MIPAKTHYECKUX padoT.

14. Meroauueckue yka3zaHus JJi1 00y4aroluXcsl 110 BBIIOJIHEHUIO Ja00OPaTOPHBIX paboT

33



