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MMACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOM JUCIUILJIMHBI O/1.07
XUMMUA

1.1 Ob6saacTs npuMeHeHus1 pado4yeil MPOrpaMMbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU CIeUaMCcTOB cpeaHero 3eHa (mgamee — IIIICC3) B cooTBeTCTBUH C
OI'OC CIIO mno cnenuanbHocTH 15.02.18 TexHuueckass HJKCIulyaranus U
oOcyKrBaHHEe POOOTHU3MPOBAHHOTO MPOU3BOJCTBA (IO OTPACIsiM), YTBEPKIEHHOTO
npuka3oM MuHucrepcTBa oopazoBanus 1 Hayku PO ot 27.11.2023 r. Ne 890.

1.2 Mecto y4yeOHON AMCUMIUIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CIeIMATUCTOB CPeIHero 3BeHa:
VYueOHas IucHMILUIMHA BXOJHUT B 001eoopazoBarenbHblid nukia [TIICC3.

1.3 llenu u TpedOBaHMS K pPe3yJIbTATAM OCBOCHUS Y4eOHOM TUCHMILIUHBI:

B pesynbrare ocBoeHUs yueOHOM NUCHUIUIMHBI 00yUYatOIIUHCS JOHKEH TOCTUYD
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- 0CO3HaHUE 00YYarOUUMUCS POCCUICKON rpakIaHCKON UJIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYME MOTUBAIIMHU K OOYUYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIMU JIMYHOCTH HA OCHOBE
JlyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAIMOHAJBHO-KYJIBTYPHBIX Tpagulud, (QOpMUpPOBAHUE CHUCTEMbl 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTUKOPPYILIMOHHOTO  MHPOBO33PEHHS,
IPABOCO3HAHUS, HKOJIOTMYECKON KYyJIbTYpbl, CHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKU3HECHHBIC IIJIaHbL;

- YyBCTBO T'OPJOCTH W YBAXKEHHS K MUCTOPUU M JOCTMIKEHHUSIM OTEUECTBEHHOM
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEJIBHOCTH U B OBITY MPH OOpallleHuU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHalaMu
U TIPOLIECCAMU;

- TOTOBHOCTb K MPOJOJIKEHUIO O00pa30oBaHUs W TMOBBIINICHUS KBaTM(UKAIUU B
n30paHHOM TpodeccHOHaTbHON AEATENBHOCTY M OOBEKTHMBHOE OCO3HAHHUE POJIHU
XUMHUYECKUX KOMIETEHIIUN B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTHXKEHHSI COBPEMEHHOM XMMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICEHHS COOCTBEHHOTO HHTEIUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCroHaTbHOM eITeTbHOCTH,

MemanpeomemHble:

- OCBOEHHBIE OOYYaIOIIMMUCS MEXIIPEAMETHbIE MOHITHS W YHUBEPCAJIbHbIC
yueOHbIe AeMCTBUS (PEeryNATUBHbIE, TI03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMs B MMO3HABATEIBHON U COLIMATIBLHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOMH
NESTENIbHOCTH, OpraHu3alMi y4yeOHOro COTPYJHHUYECTBA C  MEJAarOrMYeCcKUMH



paOOTHHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHHH WHIANBUAYAIbHON
00pa30BaTEeIbHON TPACKTOPHH;

- OBIIAJICHME HABBIKAMH y4eOHO-HCCIIEIOBATEILCKOM, TPOSKTHON U COIMAIBHOM
JeSITEIIbHOCTH;

-  WCIOJNB30BaHWE pA3UYHBIX BHUJOB IIO3HABATEIHHOW JEATEIBHOCTH H
OCHOBHBIX HWHTEIUICKTYalbHBIX OTEpaIuili (MOCTAaHOBKHU 3a7aud, (HOpMYITHPOBAHHS
THIIOTE3, aHAIN3a W CHHTE3a, CpaBHEHUS, 0000IIEHNUs, CUCTEMAaTH3aIliH, BBISBICHIS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCKA aHATIOrOB, (JOPMYIUPOBAHUS BBIBOJOB) IS
pellieHus1 TOCTAaBJICHHON 3aJaud, TNPUMEHEHHE OCHOBHBIX METOAOB TO3HAHUSA
(HaOmroieHNs, HAY4YHOTO OKCIEpUMEHTA) M H3Y4YEHHUs Pa3IMYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HMCTOYHUKOB [IsI TIOJYYEHHUS XUMHUYECKOU
uHpOpMallMi, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb MJI JIOCTH)KEHUS XOPOIIUX
Pe3yJIbTaTOB B MPOPECCHOHATBHOMN Cdepe;
npeaMeTHbIE:

- c(hOpMUPOBAHHOCTh IMPEACTABICHUI: O MAaTepUAJIbHOM E€IUHCTBE MHUpAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MIPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME ECTECTBEHHbIX HAyK U €€ pOJM B OOECHEYEHHU YCTONYMBOIO Ppa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTUYECKOM, SHEPreTUUECKOM M MHILEBOM
0e30MacHOCTH, B PAa3BUTUU MEIUIMHBL, CO3JAHMM HOBBIX MAaTEpPUATOB, HOBBIX
UCTOYHUKOB JHEPTrUHM, B O0OECIEYCHHH PpAlMOHATBFHOTO MPHUPOIOTNOIH30BAHUS, B
(dbopMHUPOBaHUN MUPOBO33PEHUS U OOIIEH KYJIbTYPHI YEIOBEKA, a TAKKE IKOJOTUIECCKH
00OCHOBaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

- BJIQJICHAE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHUS (AOMOJHUTENBHO K CHCTEME MOHATHI 6a30BOT0 ypOBHS)
- M30TOIbI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHME aToMma, rMOpuau3alis aTOMHBIX
opOuTaneil, XuMu4eckasi CBsizb («O» M «T — CBSI3b», KpaTHBIE CBS3HM), MOJIApHas
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmyna, u3oMmepus (CTPyKTypHasi, TeoMeTpuYecKas
(uMc-TpaHc-u30MepHsi), THUMBI XUMHUYECKHX peakiuil (roMo- W TeTepOreHHBIE,
oOpaTUMBIE W HEOOpAaTHMbIE), PACTBOPHl (MCTUHHBIC, ITUCHEPCHBIC CHUCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb TUCCOIMAIIUU, JJIEKTPOJU3, KPEKUHT, PUGOPMHUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIME B OCHOBE
MOHUMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBJICHUH, COBPEMCHHBIC
NpEJCTaBICHUS O CTPOCHHWM BelIeCTBA Ha ATOMHOM, MOJCKYJISIpHOM |
HAJMOJICKYJIIPHOM YPOBHSX; MPEACTABICHUS O MEXaHM3MaX XUMHUYECKHX PEaKInH,
TEPMOJMHAMHYECKUX ¥ KWHETHYECKMX 3aKOHOMEPHOCTSX WX TPOTEKaHUS, O
XMMHYECKOM pPaBHOBECHH, JUCIEPCHBIX CHUCTeMaX, (AKTOJOTHYECKHE CBEACHHS O
CBOMCTBAaX, COCTaBe, TMOJYYCHMH U OE30MacHOM HWCIIONh30BAHUH BaKHEUIINX
HEOPTAaHUYECKUX U OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN NESITEIBHOCTH
YeJIOBEKa; OOIUX HAYYHBIX MPHUHIMIAX XUMHUYECKOTO MPOW3BOJCTBA (HA TPHUMEPE
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKu HEPTH);

- chopMUPOBAaHHOCTHh YMEHUH BBISBIISATH XapaKTEPHBIC TPU3HAKH M B3aUMOCBSI3b
W3YYCHHBIX TMOHSATUH, NPHUMEHSITh COOTBETCTBYIOIIHME TIOHATHS TIPH OINHUCAHUU
CTPOCHHMSI U CBOMCTB HEOPTraHMYECKHX M OPraHUYECKHX BEIIECTB U UX MPEBPALLECHUI;
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BBISIBJIATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C MOHATUSMHU W TPEACTABICHUSIMU
JPYTUX TPEAMETOB I 00Jiee OCO3HAHHOTO IMOHUMAHHUS M OOBSICHEHHUS CYIIHOCTH
MAaTEPUAJIBLHOTO €IMHCTBA MHUPA; UCIOJb30BATh CUCTEMHBIE XUMUUYECKHUE 3HAHUS IS
OOBSICHEHHsST M TPOTHO3UPOBAHUS SIBJICHUN, MMEIOIUX €CTECTBEHHOHAYYHYIO
MIpUPOLY;

- chOpMUPOBAHHOCT, YMEHHMH HCIIOJh30BaTh HAWUMEHOBAHUS XUMHYECKHUX
COCIMHCHUN MEXKIYHAPOJHOIO COK03a TEOPETHUYECKOWM W NPUKIAAHONW XHUMHUU U
TPUBUAIIBHBIE HA3BAHUS BELIECTB, OTHOCAIIUXCS K U3YYEHHBIM KJIACCAM OPTraHUYECKHUX
M HEOPraHMYECKUX COCAWHECHUW;, UCIOJIb30BATh XUMHYECKYK) CHMBOJIUKY IS
COCTaBJICHHUSI (POPMYJI HEOPTaHUYECKHX BEIIECTB, MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OpPMyJ OpPraHUYECKHUX BEIIECTB;
COCTaBJISITh YPAaBHEHHUS XUMHUUYECKMX PEAKIMM UM pPacKpblBaThb WX CYIIHOCTD:
OKHCJINUTEIILHO-BOCCTAHOBUTEILHBIX peaKunit MIOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCca ATUX PeaKInii; peaklMii HOHHOTO OOMEHa IyTeM COCTaBJICHHUSI
X TIOJHBIX M COKpAIllCHHBIX HMOHHBIX YPAaBHEHUH; PEAKUMM TUAPOJIN3a, PEaKIui
KOMILIEKCOOOpa3oBaHus (Ha IMpUMEpPe THUIPOKCOKOMIUICKCOB IIMHKA M aJIOMHHUSA);
MOJITBEPKIATh XAPAKTEPHbIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH U 3ANUCSIMHU YPAaBHEHUN XUMUYECKUX PEAKIINM;

- ¢c(OpMHUPOBAHHOCTh YMEHUM KJIacCU(UIIMPOBATh HEOPraHHUYECKHUE U
OpraHUYeCKHe BEIIEeCTBA W XHUMHUYECKHE PEaKIMH, CaMOCTOSTEIBHO BBIOMPATH
OCHOBaHUS U KPUTEPUM ISl KIACCU(PUKAIUU HU3YYAEMbIX XUMHYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXHEUIIME CBOMCTBA BEIIECTB, NPUHAMICKANMX K
OTPENCNICHHBIM KJlacCaM W TPYyIaM COE€IUHEHUN (MPOCThIe BEIIECTBA, OKCHIBI,
TUAPOKCHUIBI, COJIH; YIJIEBOAOPOIbI, TPOCThIE d(DUPHI, COUPTHI, (HEHOJIBI, albICTUIbI,
KETOHbI, KapOOHOBBIE KHUCIOTHI, CIOXHBIE OS(PUPHI, KUPHI, YIIEBOJbI, AMHUHBI,
AMUHOKHCJIOTHI, OCJIKM); MPUMEHSTh 3HAHHS O COCTABE M CBOMCTBAaX BEIIECTB IS
AKCIIEPUMEHTAIBHOW TPOBEPKH THUIIOTE3 OTHOCUTEIILHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMUYECKUX PEAKIINM U MPOTHO3UPOBAHUSA BOZMOKHOCTEN UX OCYIIECTBIICHUS;

- c(OpMUPOBAHHOCT, YMEHHMH TIOATBEPXKJAaTh HA KOHKPETHBIX IpPHUMEpax
XapakTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHMYECKHUX COCAMHEHUN OT
KpaTHOCTU W THUIIA KOBAJCHTHOM CBSI3U («O» M «T — CBA3b)»), B3aUMHOTO BIIMSIHUSA
aTOMOB W TPYII aTOMOB B MOJIEKyJiaX; a TaKke OT OCOOCHHOCTEH pealu3aliuu
PAa3JIUYHBIX MEXAHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢(hOPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh AICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM W BO30YXXIEHHOM COCTOSIHUM) U HOHOB XHMHUYECKHUX 3JIEMEHTOB 1-4
nepuonoB Ilepmomnueckont cucremsl .M. MeHneneeBa W WX  BaJCHTHBIC
BO3MOXXHOCTH, MCIIOJIb3YSl TOHSTHS «S», «p», «d-2JIIEKTPOHHBIE» OpOUTANH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH W3MCHEHHUSI CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHUH 110 MIEPUOJIaM U TpymaM;

- BJIQJICHUE CHCTEMOW 3HAHUM O METOJAaX HAy4yHOI'O II03HAHUS SIBICHUU
MPUPOABI, HUCIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX W YMEHHUSMH IPUMEHATH 3TU
3HAHUS TPH DKCICPUMEHTAJILHOM HMCCIICIOBAaHUU BEIISCTB M ISl OOBSICHEHUS
XAMHWYECKUX SIBJICHUM, MMEIOIIMX MECTO B MNPUPOJAE MPAKTHUYECKOU AEATEIBHOCTU
YEJI0BEKa U B MOBCEIHEBHOM KU3HHU,



- ¢(hopMUPOBAHHOCTH YMEHUHN MPOBOJAUTH PACUETHI IO XUMUUYECKHM (popMyiiam
U YPaBHEHMSIM XHUMHUYECKMX pPEaKIUid C HUCHOJIb30BaHUEM (U3UUYECKUX BEIUYUH
(maccpl, oObeMa Tra30B, KOJMYECTBA BEIECTBA), XApaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pPACUeThl MO0 HAXOXKIACHUI0 XUMHUYECKOH (POpMyIIbl
BEI[ECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIUHU, €CITU
OJIHO U3 MUCXOJIHBIX BEIIECTB JIaHO B BUJE PACTBOpA C ONPEACIICHHON MacCOBOW AOJIEH
PacTBOPEHHOT'O BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); pacyeThl MaCCOBOM
nim OOBEMHON JOJIM BBIXOJA MPOAYKTA PEAKIUU;, pPacueThl TEIUIOBOTO 3(pdekTta
peakiuii, 00beMHBIX OTHOIICHH ra30B;

- ¢hopMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH M OIICHUBATH C
NO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH MOCIEICTBHS OBITOBOM M MPOU3BOJACTBEHHOMN
JEATEIbHOCTH YEeJIOBEKAa, CBA3AHHOW C TepepadOTKOM BEIIECTB; HCIOJIb30BaTh
MOJTYYCHHbIC 3HAHUS JJISI TPUHSATUS TPAMOTHBIX PEIICHUH MpoOJieM B CHUTYalMsX,
CBSI3aHHBIX C XUMUEH;

- c(pOPMUPOBAHHOCTh YMEHHM CaMOCTOSATEIbHO TUIAHUPOBATH W IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJTyYeHUE W H3yYeHHUE CBOWCTB HEOPTraHUYECKUX U
OpTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIUU YTIEBOIOPOIOB PA3IUYHBIX KJIACCOB
U KHCIIOPOJCOAEPKAIINX OPraHMYECKUX BEUIECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX
3alad [0 paclo3HAaBaHUIO HEOPTraHWYECKUX U OPraHMYeCKUX BEHIECTB) C
COOJIIOJICHNEM MpaBMJI 0€30MacHOro OOpalleHusi ¢ BEIECTBAMH U JIa0OPaTOPHBIM
obopynoBanueM, GopMyJIUpPOBATh LETU HCCIEAOBaHUs, MPEAOCTABIATh B PA3IMYHON
dbopme pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

- cOPMUPOBAHHOCTh YMEHHMHM OCYIIECTBIISITh 1I€JICHANPABICHHBIN TOUCK
XUMHUYECKON MHGPOpPMAIMU B Pa3IMYHbIX HMCTOYHUKAX (Hay4yHass U ydyeOHO-Hay4dHas
JuTepaTypa, CpelicTBa MaccoBoi nHGopMaluu, cetTh UHTEpHET U Apyrue),KPpUTUIECKU
aHaJM3UPOBaTh XMMUUYECKYI0 HH(pOpMaIUIOo, NepepadaThiBaTh €€ U HMCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1a9eH;

- c(hOpMUPOBAHHOCTh YMEHUN OCO3HABaTh OMACHOCTH BO3JCHCTBHUS Ha >KUBBIC
OpTraHU3MBbl OIPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTelsl NpeaesIbHOM
JOTTYCTUMOM KOHIIEHTPAIIMKM, U TOSACHITh Ha NPHUMEPAX CIOCOObl YMEHBIICHUS U
MpPEAOTBPAIICHUS UX BPETHOTO BO3AECHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogpeccuonanvnans HanpaenieHHOCMb YUEOHOU OUCUUNIUHBL «XUMUA)
NpeanoyiiaraeT  UEJICHANPABICHHOE  NPUMEHEHHE  MEIarorM4eCKUX  CPEJICTB,
00€eCleynBaIINX HE TOJNBKO (OPMHUpPOBAHUE Yy OOyYaroUIMXcsli 3HAHWMA, YMEHUH,
HaBBIKOB 110 Y4EOHOM AMCIUILIMHE, HO M Pa3BUTHE MHTEpeca K JaHHOW mpodeccuu
WJIU CIICIUAIBHOCTH, IICHHOCTHOE OTHOIIIEHUE, MTPO(ECCHOHAIBHBIX KAaY€CTB JTUYHOCTH
OyIyIIero CrenuainucTa.

1.4. Kostu4yecTBO 4acO0B HA 0CBOEHHE NMPOrPAMMBbI Y4eOHOM TUCHMILIUHBI:
O0s13aTenbHas yueOHast Harpy3ka o0yyaronierocst 78 4acos
AynuropHas yueOHas Harpy3ka oOydaromerocst 78 4acos.



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

Bup yuedHoii padoTbl O0bem yacoB
(B.1.4. mpodecCHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME)

Obs3arenbHas yuyeOHast Harpy3ka (Bcero 1o nporpaMmme JuCHMIJIMHBI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78

B TOM YHCIIE:

JIEKLHMH, YPOKH 50
MIPAKTUYECKHE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 10
IIpomeskyTounas arrecrauusi: 1uddepeHIIMPOBAHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u coaepxkanue yueonoi gucuumiaudabl OJ1.07 «Xummus»

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia, 1adopaTopHble M MPAKTHYECKUE 3aHATHA, O0bem Yposenn Koxapbi
pa3/1esioB U TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcopasi padora (mpoekr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € YUYeOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NPOrpaMMbI
( B.T.4. mpodecCHOHAIBHO-OPHEHTHPOBAHHOE COAEePKAHHE)
1 2 3 4 5
1 cemectp 34 JInuHOCTHBIE, METaNpeIMETHBIE U
NpeIMETHBIC KOMITCTCHIIHH B
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 cootBerctBuu ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 YTBEPIKACHHOTO MIPUKA30M
CrtpoeHue aToMmoB MunncrepcTBa 00pa3oBaHUs U
XUMHYECKHX CoBpeMeHHass MoJenb CTpoeHus aroMa. CHMBOJMYECKHM SA3BIK XHUMHH. 2 Hayku P® ot 17.05.2012 Ne 413
371€MEHTOB M XUMHUYECKUI JJICMEHT. OneKTpoHHas KOH(HUTypanus aroMa.
npupoaa Kraccudukaiss XAMUYIECKUX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIe 1
XHMHYecKoii ceszu | DJEKTPOHBL.  BaleHTHOCTh. DNEKTpOHHAs IPUPOJA XUMHUYECKOH CBS3H.
DNEKTPOOTPULIATEILHOCTh. BUIbl  XUMHUYECKOW CBs3M  (KOBaJICHTHA,
MOHHAs1, METAJNIMYEeCKasi, BOJIOPOHAS) M CLIOCOOBI €e 00pa3oBaHMUsI.
IIpakTuyeckoe 3anaTHe Ne 1 Pemenue 3amaHuii Ha MCHOJIB30BaHUE
XMMHYECKOM CHUMBOJMKM W Ha3BaHUW COEAMHEHHUW 110 HOMEHKJAType
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOWM MW MPHUKIAJHOM XUMHH U
TPUBHANBHBIX  HA3BaHWUW NS COCTABJICHUA  XUMHUYECKUX  (opmyn
JIBYXaTOMHBIX CO€TMHEHUM (OKCHIOB, CYJIb(PUIOB, TUIPUIOB H T.I.) U IPYTUX 2 2
HEOPraHUYECKUX COCAUHEHUN OTIAEIBHBIX KIIACCOB.
[IpakTyueckue 3a1aHusl HAa YCTAHOBJICHHE CBA3UM MEK]Y CTPOCHHUEM aTOMOB
XAMHYECKUX  JJEMEHTOB M  NEPUOJAMYECKMM  HM3MEHEHHUEM  CBOWCTB
XMMHYECKHUX SJIEMEHTOB U HUX COCIUHEHUHW B COOTBETCTBUU C IOJOKEHUEM
[Iepronueckoit CUCTEMBI.
Tema 1.2. Copaepxxanue y4yeOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepronnueckas cucremMa xumuyeckux d3nemeHToB J[[.M. Menaeneesa.
O®usnueckut  cmbicn  Ilepuogumueckoro 3akona J.M. Mengeneesa.
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMH TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IIOJOKEHUEM
XHMHYECKOro 31eMeHTa B Ilepuoanyeckoi cucreme. MupoBO33pEHUYECKOE U
HayyHoe 3HaueHue Ilepmoandeckoro 3akona .M. MenneneeBa. IIpornossi
A.N. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHMX 3JIEMEHTOB. Permienue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHUI HAa XapaKTEpHU3aLUIO
XUMHUYECKHX DJJEMEHTOB «MeTauinyecKkue/HeMEeTaIUTNYeCKHEe CBOWCTBA,
3JIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUM C HUX
AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B TMEPUOJAMYECKON CHCTEME
xumMudecknx ssemMeHToB /.M. MenneneeBa»
Ilpogeccuonanvno-opuenmupogannoe cooeprcanue.

CoBpeMEHHbIE METOAbl OTKPBITUS HOBBIX XHMHYECKHUX 3JJIEMEHTOB C
WCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUN ( Ha MPUMEPHI
pabot MexxaynaposHoro uacruryra O r./lyGHa).

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XNMHYECKHX
peaxkuuii

Conep:xanue yueOHOro MaTepuaJia

Knaccugukaius 1 TUIIBI XUMUYECKUX PEAKLUI C yUacTHEM HEOPraHUYeCKUX
BenecTB. CocTaBieHME YpaBHEHUN pEaKIMi COEIUHEHUs, paslIoKeHus,
3aMelleHus, 0OMeHa, B T.4. peaKkuil TOpeHHs, OKUCICHUs-BOCCTAHOBJICHHUSI.
YpaBHeHm[ OKHUCIIEHHI-BoccTaHOBJIeHUs. CTeneHb okuciaeHus. OKUCINTED
u BoccraHoBUTENb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ pPEaKUUH  METOAOM  DJJIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE peakuuu B IIPUPOJE,
MMPONU3BOJACTBCHHBIX MMPOHECCAX U JKUZHEACATCIIbHOCTU OPraHu3MOB

IpakTnyeckoe 3anaTe Ne2 KoiMuecTBEHHbIE OTHOLICHHS B XHUMUH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUETHI 10 YpPABHEHUSIM
XAMHYECKUX peaknuil. Moiap Kak eJIuHUIa KOJWYECTBA BEIIECTBA.
Momnsipaas Macca. 3aKOHBI COXPAHEHHUSI MAacChl U SHEPTUU. 3aKOH ABOTajpo.
Monsipabiit 00beM razoB. OTHOCUTENbHAS IIOTHOCTD I'a30B.

.HI/I‘IHOCTHBIC, MCTaIIpCAMETHLIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ PI'OC cpeanero
o0riero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413
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IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUEe MPUKJIATHOTO MOIYJIA)

Tema 2.2. Copaepxxanue yueOHOIro MaTepuasa 6
DJIeKTPOIUTHYECKA
S THCCOHAIMS Teopust  2JIEKTPOJMTHYECKOW  auccouuanuu. MoHbl.  DJIEKTPOJIUTHI,
HOHHBII 00MEH HEBJIEKTPONIUTHL. Peakinu nonnoro oomena. CocraBiieHHe peakiiii HOHHOTO
oOMeHa MyTeM COCTAaBJICHHUS WX TOJHBIX U COKPALICHHBIX HOHHBIX 2
ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiuU. 3aJaHusi Ha COCTABJICHHUE
HMOHHBIX pPEaKIIHil.
Kourpoabsnas padora Ne 1 CtpoeHue BemecTBa 1 XMMUUYECKHUE PEAKITUH 2
JlabopaTopHoe 3ansiTue Ne 1
JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUOB (MO0 COCTABY M KOTMYECTBY UCXOAHBIX U 00Pa3yIOIIHUXCS 2
BELIECTB) U NIPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBenenue peakunii HOHHOTO
oOMeHa, OompeJeNieHne Cpeabl BOAHBIX PAacTBOPOB. 3aJaHUSl HA COCTaBIICHUE
HWOHHBIX pPEeaKIHil
Pa3nean 3. CTpoeHue ¥ CBOCTBA HEOPTAaHUYECKUX BelleCTB 16
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4
Knaccudukanmus,
HOMEHKIIATypa 1 [Ipenmer Heopranuueckod xumuu. Kriaccudukamus HeopraHM4ECKUX
CTpOeHNe BemecTB. [Ipocteie m croxHbie BemiecTBa. OCHOBHBIE KJIACCHI CIOYKHBIX
HEOPraHMYEeCKNX BellecTB  (OKCUIBI, THMJIPOKCHIBI, KHUCIOTBI, COJH). B3aumocss3b
BeIECTB HEOPraHWYECKUX  BELIECTB. ArperarHblie COCTOSIHUSI ~ BEILECTBA.
Kpucrannmueckue u amopdHble BemiecTBa. THIBI KPUCTAJUTMUYECKUX 2

peleToK (aToMHas, MOJEKYJIsIpHasi, HOHHAs, METAJJINUecKas). 3aBUCUMOCTh
¢u3nyecKux CBOWCTB BEIIECTBA OT THIA KPUCTALIMYECKON PpELIETKH.
3aBUCHUMOCTb XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUUYECKOU CBSI3U
U THUIA KpUCTAINIMYecKon pemeTKu. [IpuunHbpl MHOr0OOpas3us BEIIeCTB

JIMYHOCTHBIE, METaNPEMETHBIEC U
MPEeIMETHBIC KOMIIETSHITHH B
cootBetcTBUM ¢ PI'OC cpegnero
o0miero oopa3zoBaHusl,
YTBEPKIACHHOTO PUKA30M
MunnctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413

JIMyHOCTHBIE, METAPEAMETHbIE U
MpeIMeTHbIE KOMIIETEHIHN B
cootBercTBrM ¢ PI'OC cpeanero
o0miero oopa3zoBaHws,
YTBEP>KIACHHOTO IPUKA30M
MuHHCcTEpCTBa 00pa30BaHHUs U
Hayku P® ot 17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4eCKHUX BEIECTB: Ha3BAHME BEIECTBA MCXOAS W3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMAS
u3 Ha3BaHus BemiecTBa mo MexayHapoaHou (MIOITAK) wnu TpuBmanbpHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIAType U XHUMHUYECKUM (opMyjaM HEOPraHHMYECKHUX BEIECTB
pa3IMyYHbIX KJjaccoB (yrapHblii Ta3, YIJIEKUCIIBIA TIa3, aMMHaK, ralieHas
U3BECTb, HEraileHas HW3BECTb, MUThEBas COJAa M JPYIHX): HAa3bIBaThb U
COCTaBJIATH (POPMYJIBI XMMUYECKUX BEIECTB, OMPEACIATh MPUHAICKHOCTD
K KJ1accy.

Hctounnkn xummuuecko wHpopMamuu (CpencTB MaccoBo HHGOpMAIHH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMAIMK 1O Ha3BaHUSM,
uaeHTU(pUKaTOpaM, CTPYKTYPHBIM GopMyiiam
Ilpogheccuonanbho-opueHmuposannoe codeprcanue.

Pemenune npaktuyeckux 3ajaHui MO KilaccH(UKalMM, HOMEHKJIAType U
XUMHUYECKUM (OpMyllaM HEOPraHMYECKHX BEIIEeCTB Pa3IUYHBIX KJIacCOB
(yrapHplii ra3, yrJIEeKMCIbId Tra3, aMMMaK, raiieHas H3BECTb, HeETralleHas
U3BECTb, MUThEBAs COJAa M JPYrHX): Ha3blBaTh M COCTABIATH (HOPMYIIbI
XUMHYECKMX BEIIECTB, ONPEAENATh MPHUHAUIEKHOCTh K Kiaccy, ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMM U CETH
Nurtepner.

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIISCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertamnel. OOme ¢Qusnueckue M XUMHYECKHE CBOICTBa METaUIOB.
CnocoObl mosyyeHusi. 3Ha4€HHWE METAUIOB M HEMETAJUIOB B IMPUPOJAE U
KHU3HEIEATEIbHOCTH 4YeJIO0BeKa M OpraHm3MoB. Koppo3usi MeTayuioB: BUABI
KOPPO3HH, CTIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HH.

Hemerannel. OOmue ¢u3nyeckue M XHMUYECKHE CBOMCTBA HEMETAJIJIOB.
Tunuuneie cBoiictBa HemerauioB [V— VII rpymnn. Knaccudukamus u
HOMEHKJIATypa COeAMHEHUHl HeMeTauioB. KpyroBopoTsl  OHOTEHHBIX
3JIEMEHTOB B IPUPOJE

XUMHUUYEeCKHEe CBOMCTBAa OCHOBHEIX KJIACCOB HCOpPTraHNYCCKUX BCIICCTB
(OKCI/I,Z[OB, TUAPOKCUIOB, KHCIIOT, cojieii u ,Z[p) BaKOHOMepHOCTI/I B
N3MCHEHHU CBOMCTB IMPOCTBIX BEIICCTB, BOAOPOIHBIX CO€)IPIHCHI/II71, BBICIITHX

JIMYHOCTHBIC, METANPEIMETHBIC U
MIpeIMETHBIE KOMITETEHITHH B
cootBerctBuM ¢ PI'OC cpennero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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OKCHUIOB U THAPOKCHUIOB

IIpakTnyeckue 3anaTHa Ne 4 CocTaBieHHE YpPaBHEHHH XUMHYECKHX
peakuui ¢ Y4acTHEM IIPOCTBIX M CIOKHBIX HEOPraHWYECKHX BEILECTB:
METaJUIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX  KUCJIOT, OCHOBAaHMM M  aM(OTepHBIX
TUAPOKCUIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIUX UX CBOMCTBA.

Penienne  NpakTHKO-OPHEHTHUPOBAHHBIX TEOPETUYECKUX  3aJaHUMl  Ha
CBOWCTBA, COCTaB, IOJydyeHHE U O€30I1aCHOE MCIIOJIb30BAaHUE BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B ObITY U IPAKTUYECKOH EATEIbHOCTH YeJIOBEKa.

Tema 3.3.
Nnentudukanys
HEOPTaHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue Ne 2

JlabopatopHass paborta «MneHTH(UKAIMA HEOPraHMYECKHX BEIICCTBY.
Pemenue OKCHCPUMCHTAIIBHBIX 3aa4 IO XUMUYCCKHUM CBOIICTBAaM METAJIJIOB
Y HEMETAJJIOB, M0 PACIO3HABAHUIO U TIOJIYYCHUIO COCTUHCHHUN METAJUIOB U
HEMCTAJIJIOB. I/IILCHTI/I(l)I/IKaHI/Iﬂ HCOPTraHNYCCKUX BCUICCTB C MCIIOJIB30BAHUEM
X (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX pEaKIUH.
KauecTBeHHble peakuuu Ha cynbdaT-, kKapOOHAT- M XJOPUA-aHHWOHBI, Ha
KaTHOH aMMOHWUSI.

Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHMUECKHUX BEIIECTB

JADK-cpeannii 6a/u1 10 TEKYIIUM OLIEHKAM yClIeBaeMOCTH

2 cemecTp

Pa3nen 4.

CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BelllecTB

28

Tema 4.1.

Conep:kaHue y4eGHOr0 MaTepuasia

13




Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBiIeHME U pa3BUTHE OPTaHUYECKOM XUMUHU Kak HayKu. [Ipeamer
OpraHUYEecKOl XMMUU. MecTo U 3HaUYe€HUE OPraHuYeCKOW XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAJOK COEJIMHEHHUS aTOMOB B MOJEKYJe
COIIACHO MX BaJIGHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUU XMUMHUYECKOIO
CTpPOEHUS OpraHuyeckux coequHenniit A.M. bytiepoBa. YriaepoaHslil ckeser
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUUYECKOTO
cTpoeHust moiekyn. M3omepus u nzomepsl. [loHsTHE O QyHKIMOHANBHOMN
rpynme. Paaukan. [IpuHIune! KiaccupuKai OpraHMYecKuX COCTUHEHUH.
MexnyHnaponHas ~ HOMEHKJIATypa M [PUHIMIBL  HOMEHKJIATYpPbl
OopraHuueckux coeauHeHui. [loHsaTHe 00 azo0TcoAepKalUX COEAMHEHMUSX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (yriieBojax, KHupax, Oenkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO)

IIpakTuyeckoe 3ansaTue Ne S HoMmeHknaTypa OpraHM4eCKHX COEIMHEHHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apOMaTHYEeCKHUe
YIJIEBOAOPOABI, CIHPTHI, (EHOJBI, AIbACTUABI, KETOHBI, KapOOHOBBIE
kucinotsl U jp.) CocraBieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
GbopMyNl OpraHMYeCcKMX BEIIECTB OTAENbHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHUS M0 CHCTEMAaTH4YeCKOM M TPUBHAIBHOW HOMEHKJIAType (STHIIEH,
aleTusIeH, ruIepuH, GeHon, GopmManbaerul, YKCyCHas KHCIIOTa, TIIUINH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpPraHMYECKOW MOJEKYJbl, HCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

JIMYHOCTHBIE, METaNPEMETHBIEC U
MpeMETHbIC KOMIICTCHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUI U
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COEIUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMH OTIENIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKALMM U HOMEHKJIATypbl BHYTPHU KJlacca;
TOMOJIOTHUECKUH psii 1 obmmas popmyna; nomepusi; pusnueckue CBONWCTBA,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

JIMYHOCTHBIE, METAIIPEIMETHBIE U
IpeIMETHBIC KOMITETEHIINH B
cootBercTBrM ¢ PI'OC cpeanero
oOmiero oopa3oBaHus,
YTBEP>KACHHOTO PUKA30M
MuHHCTEpCTBa 00pa30BaHUS U
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— TMpeJenbHbIe YIIeBOAOPObI (IKaHbl U IMKJIOAJIKaHbl). ['opeHre MeraHa
KaK OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B TPOMBIILICHHOCTH U OBITY.
CBoiicTBa MNPUPOJHBIX YIVIEBOJOPOJOB, HAXOXJIEHUE B TMPUPOJIE U
MPUMEHEHHE aTKAHOB;

— HemnpeneiabHble (IKEHbI, AJIKWHBl M QJIKAJUEHBI) W apoMaTHYECKHUe
YIJIEBOAOPObl. ["'opeHue anernieHa Kak MCTOYHUK BBICOKOTEMIIEPaTypHOTO
IJIAMEHU ISl CBAPKHU U PE3KU METAILIOB

— KHUCJIOPOJCOJEpKaIue coelrHeHus (cnupThl W (EeHOJNbl, KapOOHOBBIE
KHUCJIOTHI U 3(UpPBI, albAETHIBI U KETOHBI, XKHUPHI, yrieBoabl). IlpakTuyeckoe
MPUMEHEHHE  OSTWICHIVIMKONS,  ThuiepuHa,  ¢enona.  Ilpumenenue
dbopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIye CBOMCTBa MbLiIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTBHI, OEJKH).
BricokoMonekynsipHble  CO€IMHEHUSI (CHUHTETUYECKHE U  OHOJIOrMYeCKH-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOe 3BeHO. I[lomumepusarus
STHJIEHA KaK OCHOBHOE HAIllpaBJIEHHUE €r0 UCIOJIb30BaHUS.

I'enetnueckas CBSI3b MEXKIY KIIACCAMH OPTaHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3anaTue Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCcOB (TpUBHANbHAas W MEXIyHapoJaHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YEHMsI): MpeAesbHble (alKaHbl U
IUKJIOAJIKAHbI), HeNpeleNbHble (AJIKEHbl, AIKUHBl M alKaIUeHbl) U
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI U (HEHOJIbI, KApOOHOBBIE KMCIOTHI U
3QUpBl,  AIbAETUABl M KETOHBbl, aMHMHbBI U  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3aJaHMsl Ha COCTAaBJIICHHE ypaBHEHUN
XUMHYECKHUX PEAKLUH C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUM UX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIE 0
MPEAJIOKEHHBIM 1IEMOYKaM MPEBpAIIeHUI), XapaKTepU3yIIMNX XUMUUECKUE
CBOIMCTBAa OpPraHWYECKHX COCAMHEHWH OTIEIbHBIX KJIACCOB, CIOCOOBI HX
MOJy4YCHUS W HA3BaHHE OPraHUYECKUX COCIMHEHUW MO TPUBHUAIBHOW WU
MEKTYHAPOJHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Hayku PO ot 17.05.2012 Ne 413

JIMYHOCTHBIC, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHuUs U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopnoe 3anHaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEILECTB MpHU HarpeBaHum». llonydyeHue 3TuIeHa U U3ydeHHe
€ro CBOWCTB. MopenupoBaHUE MOJEKY]I M XMMHUYECKMX IMPEBpALCHUN Ha
IIpUMepe ATaHa, STHIIEHA, alleTUJIeHa 1 JIp.

Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAaYEeHHUE U
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB. OKHCIIEHHE YIVIEBOAOB — HCTOYHHUK DJHEPIrUU  JKUBBIX
opranu3mMoB. OOnacTu IpUMEHEHHUs aMUHOKUCIOT. [IpeBpaiieHus OenkoB
nuiM B opraHusMme. buonorunueckue ¢ynkuum OenkoB. buonoruueckue
¢GyHKIMY KkUpoB. Poib opraHndeckoil XMMHUH B pELIEHUH MTPOOJIEM MUILEBOM
6e3011acHOCTH

Ponp opranumdeckoifi XuUMHUM B pEIICHUU MPOOJIEM SHEPreTHUecKOon
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajibTepHATUBHBIE HWCTOYHUKUA DHEPIHH).
OrnacHOCTh BO3JICUCTBHUS Ha JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB
OTJICNbHBIX KJIAcCOB (YTIEBOJOPOABI, COUPTHI, (PEHOIBI, XJIOPOPTAHUYECKUE
MPOU3BOJHBIC, AQJIBACTUABI W  JIp.), CMBICI TOKa3aTenas MpeaeabHO
JIOMYCTUMOM KOHLIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGopartopHas pabora: «MneHTudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENbHBIX  KiaccoB»  MaeHTudukaus
OpPraHMYECKUX COEIMHEHUHN OTIENbHBIX KJIAcCOB (Ha MpUMEpE ajibJAETHI0B,
KpaxMaia, yKCYCHOI KHCIJIOTBI, O€JIKOB U T.II.) C HCIOJIb30BaHUEM UX (DPU3HUKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. /[eHaTypanus
Oenka mnpu HarpeBaHuu. lIBeTHble peaknuu OenkoB. Bo3HuKHOBEHHE
AQHAJIMTUYECKOTO CHUTHajda C TOYKH 3pEHUS XUMHUYECKHX IPOIECCOB MpHU
NPOTEeKaHUM KA4YeCTBEHHON peakiMM, IO3BOJISIONIeH WASHTH(PHUINPOBATH
MpeIJIo’KEHHbIE OpraHYeCKHe BellecTBa

KonTtpoabHnas padora Ne 3 CtpykTypa U CBOMCTBA OPraHUYECKUX BELLECTB

JIMYHOCTHBIE, METAIIPEIMETHBIE U
IpeIMETHBIC KOMITETEHIINH B
cootBercTBrM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MuHHCcTEpCTBa 00pa30BaHHUs U
Hayku P® ot 17.05.2012 Ne 413

Pa3pea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHUE 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHUIECCKHUX peammﬁ
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CkopocTh
XAMHYECKHUX
peaKLHnii.
XuUMHYECKOE
paBHOBecHE

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIECTB, KOHLEHTPALlUM  pearupymooliux  BELIEeCTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBepXHOCTU. TernoBele 3P PeKTs
XUMHUYECKHUX PEAKIMMI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuil. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JIeCTBUEM pa3IMYHBIX (PAKTOPOB (KOHIICHTPALIMS PEAreHTOB UITH MPOTYKTOB
peakuuy, TaBlE€HUE, TeMIeparypa) A CO3IaHUS ONTHUMAJIbHBIX YCIOBUH
IIpOTEeKaHus XuMudeckux npoueccos. [Tpunnun Jle [llarense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTHKO-OPUEHTUPOBAHHBIX
3aJlaHUil Ha aHanu3 (AKTOPOB, BIUAIOIIMX HA HW3MEHEHHE CKOPOCTH
XMMHUYECKON pEaKlMH, B T.4. C MO3ULMH 3KOJIOTMYECKH I1eIecOo00pa3HOro
NOBE/IEHUS B OBITY U TPYAOBOH JAEITEIbHOCTU B LIENSAX COXPAHEHUS CBOETO
3I0pPOBbS M OKpYXKalolled NpUPOJHOM cpenpl. PemieHne npakTuko-
OpPHUEHTHPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHnuna Jle-Illarense s
HaXOX/ICHUs HAIPaBJICHUs CMEILEHUS PAaBHOBECUS XMMMUYECKON PEAKLUU U
aHanu3 (aKTOPOB, BIMAIONINX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

Pasznea 6.

PacTBOpbI

Tema 6.1.
[TonsiTHe 0 pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenne kak ¢usuko-xumuueckuii mpomecc. PactBoprl. CriocoOsl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBasi 107151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTels MpeieabHO JOIYCTUMON KOHIEHTPALMU U €T0
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH.

[IpaBuna sK0IIOTMYECKH I11e1eCO00Pa3HOro MOBEACHUS B OBITY M TPYJIOBOM
NESTENIbHOCTH B LEISX COXPAHEHHS CBOETO 3J0pPOBbsI U OKpYXKarolen
IPUPOJHON Cpelbl; OMACHOCTh BO3JAEHCTBUS HA JKMBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

Pemenne npakTHMKO-OpUEHTUPOBAHHBIX PAcUETHBIX 3aJaHUN Ha pPacTBOPBHL,
HCIIOJIb3YeMbI€ B OBITOBOM 1 TPOU3BOJCTBEHHOMN AEATEILHOCTH YEJIOBEKa

Tema 6.2.

ConeprxaHue y4eGHOro MaTepuaJia

JIMdHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJACHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUsI 1
Hayku P® ot 17.05.2012 Ne 413

JlnuHOCTHEIE, METAaNIPEAMETHBIC U
MpeAMETHBIC KOMITETEHITUN B
cootBercTBUU ¢ I'OC cpennero
oOmiero oopa3oBaHus,
YTBEPIKIEHHOTO TIPUKA30M
MunucrepcTBa 00pazoBaHus U
Hayku P® ot 17.05.2012 Ne 413
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Hccnenosanne
CBOMCTB PacTBOpPOB

JlaGopaTtopHoe 3ansaTtue Ne S JlaGoparopnas paborta «lIpurotoBienue
pacTBOPOBY. [IpuroToBnenue pacTBOpPOB 3aaHHONM (MaccoBoH, %)
KOHLEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEJIEICHNE
Cpelbl BOAHBIX pacTBOpOB. PelieHue 3a1a4 Ha MPUTOTOBIIEHHUE PACTBOPOB

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

Pa3gen 7.

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

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JeSTEIbHOCTH
YeJI0BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitme nOCTHMXEHHUS XUMUYECKOM HAyKW M XUMHUYECKOW TEXHOJOTHH.
Ponp xuMum B oOecriedeHUH SKOJIOTMUYECKOM, DHEPreTHYECKON W IHUIICBOM
0C30MaCHOCTH, pa3BUTHH MEIWIMHBL. [IpaBuina Tomcka W aHanm3a
XUMHUYECKON MH(OpPMAIMK U3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHas U y4eOHO-
Hay4JHas JINTEpPaTypa, CPEICTBA MACCOBOM MH(pOpMAIuy, ceTh IHTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 [louck W aHanmu3 KEWCOB O TMPUMEHEHUU
XUMHYECKMX  BELIECTB M TEXHOJOIMM ¢  ydeToM  Oynyumiei
npohecCHOHANBHOM JEATENIbHOCTH MO0 TeMaM: Ba)KHEHIIHE CTPOUTEIbHbBIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa,
MaTepuanbl s DJIEKTPOHUKHM, HAaHOMAaTepHalbl, TEKCTHJIBHBIE BOJIOKHA,
UCTOYHUKUA DHEPrHMM, OpraHWYeCKMe M MHUHEpaJibHble yn00peHwus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAst XUMMSL.

3amuTa: IlpencraBneHue pe3ynbTaToB pelIeHUs KelcoB B (opMe MHUHHU-
JIOKJIaJa C Mpe3eHTaleH

[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE

[IpuMeHeHNH XMMHMYECKHX BEIIECTB M TEXHOJOTHH B KOMIIBIOTEPHOM
XHUMUH.

JIMyHOCTHBIE, METaNpeAMETHEIE U
MpeaMeTHbIE KOMIIETEHIINY B
cootBercTBHH ¢ PI'OC cpemnero
o0rmiero oopa3zoBaHws,
YTBEP>KIACHHOTO PUKA30M
MuHHCTEpCTBAa 00pa30BaHUS U
Hayku PO ot 17.05.2012 Ne 413

IIpomexyTouHasi aTTecTANMA MO AUCHHILIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIM3AIIMA TTPOITPAMMBI  YYEBHOM
JANCHUITJINHBI

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abopaTOpuM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPaKTHYECKUX, JJAOOPATOPHBIX 3aHSATHH, B TOM YHCIIC TPYIIOBBIX, MHAUBUIYAJIbHBIX,
MMCbMEHHBIX, YCTHBIX KOHCYJbTAIlMH, TEKYIIETO KOHTPOJSA U IMPOMEKYTOUHOU
aTTECTaIl1H.

O6opynoBaHue:

- pabouee MeCcTo Mperno aBaTes;

- CIIELMATIM3UPOBAaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarOIuXCs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCIMUILUIHHBI,
B TOM YHCJIE, BUC0-ayIN0 MaTepHUAJIbl, KOMITbIOTEPHBIE TTPE3CHTAIUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
rI00aIbHyI0 ceTh MIHTEepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUESHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

1. Xomuenko, I. II.  Heopranuueckas  Xumusi:  y4eOHMK ISt
cenbckoxossiicTBeHHBIX By30B / I'. II. Xomuenko, M. K. IutoBuu. — 3-¢ u3g. —

Cankr-IletepOypr: Ksanpo, 2024. — 464 c. — ISBN 978-5-91258-082-6. — Texkcr:
ANIEKTPOHHBIN // DIEKTpOHHBIN pecypc mudpoBor obpazoBatenbHOil cpeasl CIIO
PROFoGpasosanue: [caiit]. — URL.: https://profspo.ru/books/144420

2. babkoB, A. B. Heopranuueckas xumusi. ATOMBI U XUMHUYECKHE PEAKIUU.
EI'D, omummuanel, mocTyruieHne B By3: yudeOHoe mocoome / A. B. ba6kos, I1. A.
babkoB. — 2-e uzn. — Mocksa: JIaboparopus 3nanuii, 2023. — 381 c. — ISBN 978-5-
03208-615-5. — Tekcr: »SIEKTpOHHBIM // DJIEKTPOHHBIA pecypc HUGPOBOM
obpazoBarenpHoii  cpeapl CIIO  PROFo6paszoBanme:  [caiit]. —  URL:
https://profspo.ru/books/127696

3. Tapmmn, A. II. Opranudeckass XUMHsS B PHUCYHKax, TaOJIWIIaX, CXeMax:
yuebHnoe nocobue / A. Il. N'apmiun. — 4-e uzn. — Cankr-IletepOyp: XUMUNU3IAT,
2022. — 184 c. — ISBN 978-5-93808-384-4. — TekcT: 31eKTpOHHbIN // DAEKTPOHHBIN
pecypc uudpoBoit oopazosarenbHoi cpeasl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/121306

4. Ta6puensu, O. C. Xumusa. 10 xmacc: 6a30Bblli ypoBeHb: yueOHUK / O. C.
INabpuensn. — 10-e u3n. — Mocksa: [Ipocsemenue, 2022. — 194 ¢. — ISBN 978-5-
09-101657-4. — Tekct: OACKTPOHHBIA // DIEKTPOHHBIM pecypc 1u(poBoOit



https://profspo.ru/books/144420
https://profspo.ru/books/127696
https://profspo.ru/books/121306

obpazoBarenbHoi  cpeapl  CIIO  PROFoOpaszoBanue:  [caiit]. —  URL:
https://profspo.ru/books/132368

5. Pymsutuc, I'. E. Xumusa. 10 knacc: 6a30Bblii ypoBeHb: yueOHUK / I'. E.
Pymsutuc, ®. I'. ®enpaman. — 10-e uza. — Mocksa: IIpocsemenue, 2023. — 224 c.
— ISBN 978-5-09-108896-0. — Texkct: s1eKTpOoHHBIA // DIEKTPOHHBIH pecypc
mudposoii  obpazoarenbHor cpeasl CIIO PROFo6pazoBanme: [caiit]. — URL:
https://profspo.ru/books/132372

6. Apremenko A.W. Opranunueckas xumus: yueOHuk /AWM. ApremeHko.- 5-¢
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mpodeccrnoHanbHOe
obpazoBanne). ISBN 978-5-406-00916-1

7. EcrtectBo3nanue. Xumus/ ['abpuensa O.C. , Octpoymos WU.T. - 6-e uzm., crep.
— M.: Axanemus, 2020.- 240c.https://academia

8. Aundwmnorenora, N. B. Xwummsa: y4eOHMK W TPAKTHKYM [JIsI CPEIHETO
npodeccuonanbHoro oo6pazoBanus/ M. B. AundwunorenoBa, A. B. babkos, B. A.
[TonkoB.- 2-¢ u3x., ucnp. u gom.- MockBa: UsmarensctBo HOpaiit, 2020.- 291 c.-
https://urait.ru/

JlonoJiHUTEIbHbIE YUeOHbIe H31aHUsA

9. Xwumwms: 3amaun u ynpaxkHenus/ Epoxun FO.M. - 1-e uzg. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

10. Apremenko A.W. Opranuueckas xumus: ydeOHuk /A.H.ApTemenko.- 5-e
u31., uctp.- u jgon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

11. I'nunka, H.JL. O0mas xumus : yuebHoe nocodue / I'muuka H.JI. — Mocksa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

12. AapunorenoBa, W.B.Xumusa: y4eOHMK © TPAKTHKYM [UISI  CPEIHETO
npodeccronanibHoro o6pazosanus/ .B.Andpunorenona, A.B.babkos, B.A.IlonkoB.—
2-¢ w3m., wuchnp. W gom.— MockBa: MsmarensctBo [Opaiit, 2020.— 291c.—
https://urait.ru/

HNuTepHeT-pecypcesl

13. www.pvg.mk. ru (onmumnuazna «I[lokopu BopoOseBbI TOPHI»).

14. www.hemi.wallst. ru (O6pa3oBaTenbHBIN CAUT AJI NIKOJILHUKOB « XUMUSD).

15. www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIs1 ITKOJIHHUKOB).

MeToanyeckue yKa3zaHus AJsi 00y4arIMUXCs M0 0CBOEHUIO TUCITUTIHMHBI

16. Metoauueckue yka3aHus JjIsl 00yJaronIuXxcs IO BRIMOTHEHUIO MPAKTHYECKUX
paoboT.

17. Meroaudeckne  ykKazaHus  JUIsI  OOyYaromMXCsl IO  BBINOJHEHUIO
J1a00paTOPHBIX PabOT
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM
NCIHUIIJIMHBI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOBI

Pe3yabTaThl 00yueHus KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

JUYHOCMHbLE: Texkyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIMMHCS  POCCUHCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJILHOCTH U | - BBIIIOJHEHUE

CaMOONPEIEICHUIO; nabopatopHoit

- HAJIMYUE MOTHBAIIMU K 00YUYEHUIO U TIMYHOCTHOMY Pa3BUTHUIO; paboTHI;

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLMU JINYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEW HapoaoB PoccHHCKON | MpakTUYECKOn
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaaulUi, | paboThl
(dbopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, NIPABOCO3HAHUS, SKOJIOIHYECKOH | (hopma pabOThI)
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTH SN M CTPOUTD )KU3HEHHBIC TUIAHBI;

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

- TOTOBHOCTh K HPOJOJDKEHHIO OOpa3oBaHMs M TMOBBIMIEHUS | (CpeaHHid 6amt mo
kBaMukanu B H30paHHOH NPO(ECCHOHATBHOW JIEATENbHOCTH M | TEKYIIUM OLEHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM; yCIIEBaEMOCTH)

- YMEHHE HCIMOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOH | 2 cemecTp —

HayKl M XHMUYECKMX TEXHOJIOTHMI Ui TOBBILIEHHUS COOCTBEHHOIO | Mu(depeHIIMPOBAHHBIN
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENIHOCTH;

mMemanpeomemuyle:. Meton npoBeaeHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS U | MIPOMEXYTOYHON
yYHUBEpCcaJbHble Yy4eOHbIE NEHCTBUS (pEryJsiTUBHbIC, NO3HABaTeNIbHbIE, | ATTECTAI[UH 2
KOMMYHHUKaTHBHBIE); CEMeCTpa: BBIIIOJIHEHNE

- CHOCOOHOCTH HX UCHOJB30BaHUS B IIO3HABATEJIbHOM U | KOMIIEKCHOTO 3aJaHUS
COLIMAJIbHOW MPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO
U OCYILIECTBICHUIO Y4YeOHOW [1eATeIbHOCTH, OpraHM3ali y4eOHOro
COTPY/ZHUYECTBA C MENArOrMYECKUMH PaOOTHUKAMHU U CBEPCTHHKAMHM, K
Y4acTHUIO B MOCTPOCHUH MHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIbHOM JIESTEITHHOCTH;

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, MOMCKAa aHANOroB, ()OPMYJIMPOBAHUS BBIBOJOB) JUIS pELICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HabmroieHNsI, HAYYHOTO OHKCHEPUMEHTA) [UIS HU3YYCHHS Pa3IUYHbIX
CTOPOH XHMMHYECKUX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HHMKAET
HEO0XOAMMOCTh CTAJIKUBAThCs B IpodecCHnoHaIbHOM chepe;
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- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c()OPMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPUATILHOM €/IMHCTBE
MUpa, 32aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHHI TPUPOJIBI; O MECTE U
3HAYEHUH XUMHH B CHCTEME €eCTECTBEHHBIX HAayK U €€ poiu B
00eCreYeHNN YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PEIICHUU TIPOOIIeM
9KOJIOTMUYECKOM, SHEPreTH4YeCKON U MUILEeBO 0e30aCHOCTH, B Pa3BUTHUU
MEHIIMHBI, CO3/IaHUU HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB dHEPTHH,
B 00€CreuYeHNU PalMOHATILHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YEJOBEKAa, a TaKXKE DKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

- BJIAQJICHUE CHCTEMOW XMMHWYECKUX 3HAHUH, KOTOpas BKIIFOYACT:
OCHOBOIOJIAraolue TMOHATUS (IOMOJMHUTEIPHO K CHCTeME IOHATUMN
0a30BOr0 YpOBHSI) - W30TOIIBI, OCHOBHOE M BO30YKICHHOE COCTOSHUE
aToMa, THOpUAM3AIIHS aTOMHBIX OpOUTaNIel, XUMUYECKas CBSI3b («O» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIAPHAS KOHIEHTpAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMUYECKHX pEaKIuid (TOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIC), PpPacTBOPHI (MCTUHHBIC, JIUCIEPCHBIC
CUCTEMBI), KPUCTAUIOTHUAPATHI, CTEICHb JHUCCOIMAINH, JJIEKTPOJIU3,
KpEeKMHT, pUPOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUYECKUE  3HAHWS, JICKAIIME B  OCHOBE IIOHUMAaHUS
MPUYUHHOCTHY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHM, COBpEMEHHbBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HAa aTOMHOM, MOJICKYJIIPHOM U
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHU3MaX XUMHUYCCKHIX
peaknui, TepMOJAMHAMUYECKUX M KHUHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XHUMHYECKOM PABHOBECHH, JUCIEPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IONYyYECHUH U
0€30MacHOM  HCIOJB30BAHWM  BAKHEHIIMX  HEOPTaHWYECKHX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATEIHbHOCTH YEJIOBEKa;
O0MIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BOJCTBA (HA TIpHMEpe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TIPU ONHCAHUW CTPOSHUS W CBOMCTB HEOPraHWYECKUX U
OpPraHWYECKUX BEIICCTB M WX NPEBPAIICHHI; BBISBIATH B3aHMMOCBS3h
XUMHYECKUX 3HAHUM C TOHATUSAMU U TPEACTABICHUSIMH JIPYTHX
MPEeIMETOB /sl 00Jiee OCO3HAHHOTO MMOHUMAaHUS W O0BSICHEHHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BATh CHCTEMHBIE XMMHUYECKUE
3HaHWUS JUIS OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHHHA, WMEIOIIHX
€CTECTBEHHOHAYUYHYIO PUPOTY;

- c(hopMHpPOBAaHHOCTh, YMEHUH WCIOJIH30BAaTh HAMMCHOBAHUS
XUMHUYECKUX COCIUHEHUN MEXIyHApOIHOTO COK03a TEOPETHYECKOH U
MPUKJIATHON XUMHUH U TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
WCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JUJIS COCTABJIICHHUS (HOPMYIT
HEOPTaHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX M CKEJIETHBIX) (HOpPMYJ OpraHUYECKHX
BEIIECTB; COCTABIISITh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPBIBATH HX
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CYIIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBIJICHHS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHif; peakiuii MOHHOTO
oOMeHa NyTeM COCTABJICHHS WX IIOJHBIX U COKPAUICHHBIX HOHHBIX
yYpaBHEHUH; peakIuil TUApPOIN3a, PEakiMil KOMILIEKCOOOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB ILIMHKA W alIOMUHUSA); TMOATBEPKAAThH
XapakTEepHblE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- c(hOpMUPOBAHHOCTh yMEHUM KIIaCCH(PUITPOBATH
HEOPraHUYECKHEe W OpPraHWYECKHE BEUIECTBA M XUMHUYECKHE pEaKIMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIAaCCUPUKALIUN
U3Y4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH3oBaTb COCTaB U
BAOKHEWIIIME CBOMCTBA BEIIECTB, MPUHAJICKAINIUX K OIMPEACICHHBIM
KjlaccaM M TpylnaMm COeQUHEHHH (IIpOCThle BEIeCTBA, OKCHJIBI,
THIPOKCHUJIBI, COJIM; YTIIEBOAOPOJIBI, TIPOCThIE 3PHPHI, CHUPTHI, (HEHOIIBI,
aNbJIETU/Ibl, KETOHbI, KapOOHOBBIC KHUCIOTHI, CIOXHBIE 3(PHUPBI, KUPBI,
YIJIEBO/IbI, AMUHBI, AMUHOKHCIIOTHI, O€JIKHN); TPUMEHSATH 3HAHUS O COCTABE
U CBOMCTBaX BELIECTB JJIA 3KCIEPUMEHTAJIbHON MPOBEPKU THUIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- c(OpMHUPOBAHHOCTh YMEHHUH MOATBEPKIAaTh Ha KOHKPETHBIX
mpuUMepax  XapakTep  3aBUCMMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OPraHUYECKUX COCIMHEHUM OT KPAaTHOCTU W THIA KOBAJICHTHOM CBSI3U
(«o» M «m — CBSI3b»), B3AUMHOT'O BJIMSIHMSI aTOMOB W TPYII aTOMOB B
MOJICKYJIaX; a TakkKe OT OCOOCHHOCTEM peaau3alui Pa3IMYHbIX
MEXaHU3MOB IIPOTEKAHUS PEAKIUN;

- c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh DIIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) U MOHOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ilepuogmueckoit cucremsr [I.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, WCIIOJIB3YS TOHSTHUS «S»,
«p», «d-dMEKTPOHHBIE» OPOUTANU, IHEPIeTUUECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMsSI CBOWCTB XHMHYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMU COETMHEHUI 110 TIEpHUOiaM U TPYIIaM;

- BJIQJICHHE CHUCTEMOH 3HAHUW O METOJaX HAyYHOTO TO3HAHMS
SIBJICHUI MPUPOJIbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKax M YMEHUSMHU
MIPUMEHATDH ITU 3HAHUS TIPU IKCIIEPUMEHTAIHLHOM UCCIIEIOBAaHUH BEIIECTB
U A7 OOBSICHEHHUS] XUMHUYECKHX SIBICHUI, UMEIOIUX MECTO B MPHUPOJE
MPAKTUYECKON IEATETFHOCTH YEJIOBEKA U B MIOBCETHEBHOM JKU3HH;

- cOpMHUPOBAaHHOCTH YMEHHH TPOBOAUTH  pacueThl IO
XUMUYECKUM (opMylaM ¥ YpaBHEHUSAM XUMHUYECKUX peaKIuil ¢
UCMONIb30BaHWEM  (PU3MYECKMX BENIMYUH (Macchl, oObeMa Ta3oB,
KOJIMYECTBA BEIIECTBA), XapPAKTEPUIYIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl MO0 HAXOXKICHUI0O XUMUYECKOUW (POpMysbl BELIECTBA;
pacdeTsl Macchl (0OBeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa PEaKIIHH,
€CJIM OJTHO U3 UCXO/HBIX BEIIECTB JaHO B BUJIE PACTBOPA C OMpPEAEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEET
MIPUMECH); pacdyeThl MacCOBOW WM OOBEMHOH JOJM BBIXOAA MPOAYKTa
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakimii, 00beMHBIX OTHOIICHHUI
ra3os;

- ¢hOpMUPOBAHHOCTh YMEHUHW MPOTHO3UPOBATH, AHATU3UPOBATH U
OIICHUBATh C TIO3MIIMHA 3KOJOTUYECKOW O€30MacHOCTH IOCIEICTBUS
OBITOBOM W TPOW3BOJICTBEHHOW JEATEIHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKON  BEIIeCTB; WCIOJIb30BaTh TMOJNyYEHHBIC 3HAHWS IS
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MPHUHATUS TPAMOTHBIX PEUICHUH TPOOJIEeM B CUTYalUsiX, CBSI3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
IIPOBOAUTh XUMUYECKUIN IKCIEPUMEHT (IIOJIyYEHHE U U3yUEHHE CBOWCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIIICBOJOPO/IOB  PA3JIUYHBIX  KJIACCOB M KHUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIICCTB, PEIICHUE OJKCICPUMEHTAIBHBIX 3a/a4 110
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIU HCCIICIOBAHMS,
NPEJOCTaBIATh B  pasziuyHOW (opMe pe3yinbTaThl IKCIICPHMEHTA,
AHAJIM3UPOBATH U OUCHUBATH UX JOCTOBCPHOCTD,

- cOPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH IICJICHANIPABICHHBIN
MIOMCK XMMHMUYECKON MH(POpPMAIMU B PA3IMYHBIX UCTOYHHMKAX (HayudHas U
yueOHO-Hay4yHasl JMTeparypa, CpeICTBa MacCcOBOW HH(OpMAIUH, CETh
WHTepHer u  Apyrue),KpUTUYECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpopMaIHIo, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOM yueOHOM 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3I{€I\/JICTBI/I$I Ha JKHUBBIC OpraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHMUMAd
CMBICII TTOKa3aTellsl MPESIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha IMpUMepax CHOCOObl YMEHbBIIEHUS U MPEAOTBPAILECHUS UX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

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

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[TokazaTenn W KpPUTEpUM OLICHUBAHWUS KOMIIETEHIUM, OINUCAHUE KA
OLICHUBAHUS COJAEPKATCS B NPUJIOKEeHUH 1.

KoHTpoJIbHBIEC M TECTOBBIE 3aJaHUS
KoHTponbHbIE 3a1aHNs COEPIKATCS B MPUJIOKEHHH 1.

MeToanyeckue MaTepuaIbl
Meroanueckue Marepuasnbl, ONPEAEISIONIME MPOLUEAYPbl OLECHHBAHUS 3HAHUM,
YMEHUH,  XapakTepu3yronmx (HOpMHUpOBaHHE  KOMIIETEHIIMH, COJAEp)KaTrci B
MpUIIoKEeHU! 1.

24



Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIsl IPOBe/IeHUS IPOMEKYTOYHOM aTTecTaAllMy M0 ANUCHHUIJIMHE
01.07 XUMUs

1.1. ®opma npoMe:KyTOUHOI aTTecTaumu: TudhepeHIINPOBAHHBIN 3a4eT (2 ceMecTp).
1.2. Cucrema oueHHMBAHUS Pe3yIbTATOB BbINOJHEHHUS 3aJaHU

OueHuBaHue  pe3yslbTaTOB  BBINOJIHEHMSI ~ 3aJaHUi  IPOMEXKYTOYHOM  aTTecTaluu
OCYILIECTBIISIETCS HA OCHOBE CIEAYIOUIUX TPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMHUPOBAHHOCTH 3HAHWH, YMEHUH,
IIPAKTUYECKOIO OMbITa, OOMMUX M NPO(EecCHOHAIBHBIX KOMIETEHIMH, MPOAEeMOHCTPUPOBAHHBIX
00y4aroIMUMHUCS B XOJI€ BBITIOJTHEHUS 3a/1aHUS;

aZIcKBaTHOCTU OLICHKM — OLIEHKA BBIIIOJHEHUS 3aJaHUN JOJDKHA IPOBOAMUTHCS B OTHOLICHHUU
TeX KOMIIETEHIIN, KOTOpbIe HEOOXOAUMBI 1151 IPPEKTHBHOTO BHITOTHEHUS 3aaHNUS;

Ha/IeKHOCTH OLIEHKM — CHCTEéMa OLICHMBAHUS BBINOJIHEHUS 3aJaHuil J0JDkHAa 00aanaTh
BBICOKOM CTENEHBIO YCTOWYHMBOCTH MpPH HEOJHOKPATHBIX OIIEHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HaHU, yMEHU, IPAKTUYECKOI0 OIBITa, OOLINX U MPO(ECCHOHATBHBIX KOMIETEHLIUH 00y4atoLXCs;

KOMILUIEKCHOCTH OLICHKM — CHCTEMAa OLCHUBAHMS BBIIIOJIHEHUS 3aJaHUN JOJDKHA I103BOJIATH
MHTETPATUBHO OLIEHUBATh 001IHME U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKM — OIICHKA BBIIOJHEHUS KOHKYPCHBIX 3aJaHui JOJDKHA OBITh
HE3aBUCUMON  OT  0ocoOeHHOCTe  NpoQecCHOHaIbHOM  OpHUEHTAMM  WIM  [peIroyYTeHUui
MIPENOIABATENIEH, OCYIIECTBISIOMMX KOHTPOJIb WIH aTTECTALMIO.

IIpu BBINIOJIHEHUH MIPOLIEAYP OLIEHKH 3aJaHUIN UCIIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE METO/BI:

- METO/J1 pacueTa NepBUYHBIX 0aJIIOB;

- METOJ pacueTa CBOJIHBIX OajIoB.

Pe3ynbTarhl BBINOMHEHWS 3aJaHUIl OLIEHHWBAIOTCS B COOTBETCTBHUM C pPa3paOOTaHHBIMU
KPUTEPUAMHU OLIEHKHU.

Hcnonp3yetcs nsatu OanbHas 1IKaja JUIsl OLEHUBAaHUS Pe3yIbTaTOB O0yUEHHUS.

ITepeBo nsiTH GaTbHOM IIKAJIBI yYETa PE3YNIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAJTY:

Ouenka Kosau4yectBo 0a/1510B, HAOpaHHBIX 32
BBINIOJTHEHHE TEOPETHYECKOr0 H MPAKTHYECKOI0
3alaHus, CPeAHUI 0AJIJ1 10 UTOraM ATTeCTALNH

O1eHKa 5 «OTIUYHOY 4,6-5
Orenka 4 «XOpOoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
Onenka 2 <29

«HCYOOBJICTBOPUTCIILHO»

1.3. KOHTPOJIbHO-0IIeHOYHbIE CPeCcTBA
1.3.1 3aganmue:
3ananue:
1.TectupoBanue.
2. Pemenne 3amaun.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusx 1-20 BbIOepH NPABUJILHBLIA OTBET M MOTYEPKHH €ro.
IIpaBMJILHBIA OTBET MOKET ObITh TOJLKO OJHH.
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. Katnons! — st0:

. IlomoxxuTenbHbIC UOHBI;
. OTpu1aTeIbHbIE MOHBI;
. 'mapatupoBaHHbIE MOJOKUTEIBHBIC NOHBIL;
. 'mapaTupoBaHHbIE OTPHUILIATEIbHBIC HOHBI.

pH umeroT 3HaueHue 5,5:

. lenounas;

. Cmabo meoyHas;
. Kucnornas;

. HeittpanbHas.

CreneHpb AuccolManum papHa 1:
. Y CHUJIBHBIX 3JIEKTPOJIUTOB;
. Y cnabbIX 3JIEKTPOJIUTOB;

. Y a30THCTOM KUCIIOTHI;

. Y yroJbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
. Otnaroiiee 31€KTPOHBL;
. [IpuHuMaroiee 31eKTPOHBI;
. Kucnopogn.
. Bomopon

l'unpoxcua HaTpUs — 3TO:

. [lenous HaTpHS;

. Okcup Hatpus;

. A30THCTOKHCIIBIN HATPH;
. CepHOKUCIIBII HaTpHi.

OKCI/II[ KaJIbIIus — 9TO:

. OCHOBHOM OKCHJI;

. I'mopoxcenpn;

. KnuciaotHpiit okcus;
. Kucnora.

XJIOpPUCTBIN HATPUIL:

. XJIOpU HATpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XIIOpUI KaJus.

T"aménas u3BecThb — 3TO:

. I'mapoxcnn kanbuus;
. Kapbonar kanpuus;

. Okxcup KaapIus;

. Okcup Hatpus.

T"anoren — 3tTo0:

. @rop
. Kucnopon
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3. Harpuii
4, XKemneso
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JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:

J.1. MeHnnenees;
C. Appennyc;
C.B. Jlebenes;
A.M. bytnepos.

BeH.IeCTBa, KOTOPBIC ITPOBOJAT BHeKTpI/I‘leCKI/Iﬁ TOK:

DIEKTPOJIUTHL;
HenanextponuTsl;
JuctumpoBaHHas BOJa.

DNEKTPOIUTHUECKYIO AUCCOLUALINIO OTKPBLI:

C. Appennuyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unuH.

[Ipumep menoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookcun vHatpus (1);
I'mapookcun nunka (11).

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

Peaknuu pas3noxkeHus — 3To:
I'mnpuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

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

PactBop ri1roko038I;

PactBop caxapo3sbl.

I"'oMmoreHHBIE CHCTEMEBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBHI;
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Jlnmada;
«3BECTKOBOE MOJIOKO;
Tyman.

o

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

C.Appenuyc;

H.H.CemenoBBIM;

Bant-T'oddom.

PonbRE

CepHas Kuciora — 3710:

Cnabas KHCI0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAs KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHAS KUCIIOTA.

HwN e o

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM INMEepPBOr0 W
BTOPOro CTOJ00B. OTBET 3anUChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BEIIeCTBA U KIACCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOM OYKBOIi, MoAOEpPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIBI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromre

4) COJTM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OPMYJIOi BellecTBa U KJIacCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003Ha4YeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYEHHYIO

U ppo.

A) Cr(OH);NO3 1) cMmemanHas coJb
B) Cr(H2POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHHWEM BEIIECTBA U KIIACCOM/TPYIIION,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKIOW MO3UIUH,
0003HaueHHOI OYKBOH, M010EPUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THAPOKCU

') MnO 4) KUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YCTaHOBUTE COOTBETCTBUE MEXKY (DOpMYITOif BElecTBa M KJIACCOM/TPYIIITONH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 Gpoi.

A) Cr(OH);NO3 1) cMmemianHast CoJb
B) Cr(H2PO4)3 2) Kucnas coJb

B) KCr(SOy), 3) OCHOBHas COJIb

4) nBoitHas COJIb
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B 3aanusix 25-28 oTBeT He00X0AMMO 3aNUCATHL B YCTAHOBJIECHHOM JUIsI OTBeTa MoJie. OTBeTOM
MO:KeT ObITh HM(ppa, 0TAeJIbHOE CI10BO, CJI0BOCOYETAHNE. (3aKPbITas (hopma)

25. TIpOJO/DKHTE MPEIOKCHNE: BANCHTHBIA YrOI NPH SP'—THOPHIM3AIME JIEKTPOHHEIX 0ONAaKOB
COCTAaBJISIET

26. IlpomoipkuTe NpeIoKEHHUE: BEIECTBA OJIMHAKOBOTO COCTaBa, HO PA3JIMYHOrO CTPOCHHUS C
pa3IUYHBIMU CBOMCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIKE. . .

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aanusix 29-30 oTBeT HE00OX0AMMO YCTAHOBHUTH NPABUIbHYIO NOCI€10BATEJIbHOCTD 1eHCTBHIA.
OTBeT 32N CbIBAETCH B TA0JMILY

29. YcraHoBUTE MOCIIEI0BATEILHOCTh YaCTU TOMOJIOTUYECKOT0 Psila aJIKAaHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) aran

30. YcTaHoBuTE NOCIEI0BATEILHOCTh MEXAHU3MA PAIUKATBHBIX PEAKIIUNA 3aMEILICHHUS:

A) oOpbIB 11ETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU

B) paszButue nenu

I[IpumepHbIe NPpaKTHYECKHE 3aTaHUS

3apaum:

1. B 40 r auctwinupoBaHHOM BOJABI pacTBOpWIM 2 I XJopujaa HaTpusi. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pacTBOPE.

2. B 2 n pactBopa cepHoii kucnotsl copepxxkutcs 456 r H » SO 4. Paccunraiite MaccoByto
JIOJII0 PACTBOPEHHOI'O BEIIECTBA, YUYUTHIBAS, YTO IUIOTHOCTh pacTBOpa paBHa 1,14 r/mi.

3. CKOJIKO BOJBI U COJIM HY)KHO B35Th, 4TOOBI mpurotoButh 250 r 10 %-ro pacTtBOpa
HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r sToi conu. KakoBa MaccoBast 1011 cOu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 IECATHIX.

5. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUsl U HUTpara cepedpa.

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

7. Cwmemanu 25 0 r pacTBopa MOBapeHHOM coJu ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. ITpu B3aumoeicTBUM KalbIs ¢ BOJOH oOpa3oBaiock 0,3 MOJIb TMAPOKCUIA KaJIbLUS.
Kakoii 006beM Bogopo/a (B IUTpax, H.y.) IPH 3TOM BBIACITUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONMM C MaccoBo josied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu (B rpammax) Hago A06aButh K 300 © pacTBOpa ¢ MaccoBOi qoineit

xjopuaa kamus 15 % st momydeHust pactBopa ¢ MaccoBoi goueid 17 % ?

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpPOBaHUE» OIpPENENETCs] MPOCTHIM CYMMHpPOBaHHEM OaiioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OIuH BepHbIN oTBET paseH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITON (OPMBI ¢ BHIOOPOM OTBETA BbIOpaH NMpaBUIILHBINA OTBET;

- IPU OTBETE HA BOMPOC OTKPBITOM (JOPMBI JJaH NPaBUIIbHBIN OTBET;

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

29



- Ipu OTBCTC Ha BOIPOC HA YCTAHOBJICHUC COOTBCTCTBHSA, CCJIIM COIIOCTABJIICHHUC MPOU3BCACHO

BCpHO JIA BCEX I1ap.

KpnTepml OILICHKHU PE3YyJbTATOB BLINMMOJHCHUSA 3aJaHUA «TECTUPOBAHUE»

Kon-Bo MaxkcuManbHBIN Oast
BOIPOCOB
1 | Paznen 1.00mas u HeopraHuyecKass XuMHUs 20 20*0,1
) Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  KpuTepuu oueHKH pe3yJIbTATOB BBINOJHEHUS MPAKTHYECKOT0 Banibel B cOOTBETCTBUHI
3alaHusd C KPUTEPUSIMU OLIEHKH
1 OdopmiieHue yc10Bus 3aJaHUsA MaxkcumajbHbIH 0211
—0,2 6a1a
- BepHO OGOPMIICHO YCIIOBHE 3a7add, NPEICTABICHBI BCE 0,2
XUMHUYECKHE BETTMUYHUHBI
- ycioBue  3amaHWs  OPOPMIIGHO C  HE3HAYUTCILHBIMH 0,1
HETOYHOCTSIMHU, IPEJICTABJICHBI HE BCE XMUMHUECKHE BEJTMYHUHbI
- ycIioBHe 3a1aHusi 0)OPMIICHO HEBEPHO 0
2 Hcnosib30BaHue XUMHYECKOH CHMBOJIHKH MaxkcumasbHbIi 6aJ11
—0,3 6ama
- BepHO 0003HAUYEHBI CUMBOJIBI B YCIOBHHM 3a/1a4i U B (popmynax, 0,3
HCIOJIb3YEMBIX B PEIICHHUH 3a/1a4
- BepHO 0003HAYECHBI CHMBOJIBI B YCJIOBUM 3aJlayu, JOMylieHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEeMbIX B PEIICHUH 3a]a4i
- nonyuieHa | HETOYHOCTh PU 0003HAYEHNUU CUMBOJIOB B YCIOBUU 0,1
3ama4r, | HeTOYyHOCTh B (HOpPMyINIax, HCIOJIB3YEMBIX B PpEIICHUH
3aa9n
- 1omyieHo 2 u 6ojee HETOYHOCTH MPU 0003HAYEHUH CHMBOJIOB B 0

YCIIOBUM 3aJauH, 2 1 0oJjiee HETOYHOCTEN B (hOpMyJiax, UCIOIb3yEMbIX
B PELICHUH 331a4H

3 Co0J1101eH1e aJITOPUTMA pellieHusl MaxkcumasbHbIi 6211
—0,1 6a11a
- peuleHHe 3aJaud  OCYILIECTBISIETCS IO aJrOpUTMY: 3alMcCh 0,1
HEOOXOJUMBIX  XMMHUYECKHX  (opMyd, BepHas  paccTaHOBKa
KO3 (UIIMEHTOB, MAaTEeMAaTUYECKUN pacuéT MpaBUILHO MOJ00pPaHHBIX
K02()PHIIMEHTOB U pelIeHne 1o XMMUYecKor Gopmyie
- QJITOPUTM pEellIeHUs 3a]]a4ul OTCYTCTBYET 0
4 IlepeBoa exnunn u3mMepeHusi GU3HYECKUX BETUYUH B MaxkcumasbHbIi 0211
Mexnynapoanyio cucremy exunun (CH) —0,3 6anna
- BEpHO NEPEBE/IEHbl pacueThl MEPeBOJa BCEX €AMHUI] H3MEPEHHUS 0,3
¢du3nueckux BeauuuH B MexayHapoaHyto cuctemy enunui (CH)
- nomyiieHa 1 ommobKa mpu MPOBEICHNH pacdeTa MepeBo/ia eIUHHUIL 0,2
u3MepeHus: (U3NYeCKHX BeIMYMH B MEXIyHapOAHYIO CHCTEMY
equaut (CH)
- JIOMyIIEeHbl 2 OIIMOKM IMpH HPOBEAECHUH pacyeTra IepeBojia 0,1
eAVHMI]  HU3MEpPEHUs (PU3NYECKUX BEIMYMH B MeXIyHapOaHYIO
cucremy eaunuil (CH)
- HEBEPHO IPOBE/IEHBl PacyeThl IIEPEBOJIA BCEX €IMHMUII 0

U3MepeHus: PU3NUECKUX BENUYMH B MEeXIYHAPOIHYIO CUCTEMY
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equaut (CH)

Hcnoab3oBaHne XUMHYECKHUX (l)OpMy.]I AJISl pEHICHUA 3a1aIn

MakcuMaJbLHBIA 0171
— 0,4 6anaa

- BEPHO M TIOCJIENOBATENBbHO 3amucaHbl Bce (HOpMynsl B
COOTBETCTBUU C CHMBOJIMKOM, HEOOXOJUMbIE MJIi YCTaHOBJICHHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (PHU3NICCKUMH BEITMIMHAMHI

- MPaBUILHO COCTAaBJICHBI YPAaBHEHUS, CBS3BIBAIOIINE XUMUYECKUE
BEJIMYMHBI

0,4

- BEpHO, HO HCIOCICAOBATCIbHO 3allCaHbL (bOpMy.]'II)I B
COOTBCTCTBHU C CHMBOHHKOﬁ, HGOGXOI[HMOﬁ AJIs1 YCTAHOBJICHUA
COOTHOHICHUSA CYHICCTBYIOIICTO MCXKAY XUMUYCCKUMHU BEJIMYMHAMU

- IMPAaBUJIBHO COCTABJICHBI YPAaBHCHH:, CBA3BIBAOIINC XUMHUUYCCKUC
BCJIIMYHUHBI

0,3

- (QopMynbl 3amMCaHBl TOCIEAOBATENFHO, HEBEPHO 3alKcaHa
dopMyna B COOTBETCTBUM C CHUMBOJMKOH, HEOOXOIUMOHN s
YCTaHOBJICHUS] COOTHOIIICHHUS CYIIECTBYIOIIETO MEXKIY XUMUYECKUMHU
BEJIMYUHAMU

- JomylIeHa OJHa OIKMOKa TMpU COCTaBJICHWU YpPaBHEHUM,
CBSI3BIBAIONINX XUMUYECKHE BETMYMHBI

0,2

- (GopMmysbl 3amKMcaHbl HENOCJEI0BaTEIbHO, HEBEPHO 3amucaHa |
dopMyna B COOTBETCTBUHM C CHUMBOJMKOH, HEOOXOIUMOHN s
YCTaHOBJICHUSI COOTHOIIICHHUS CYIIECTBYIOIIETO MEXKIY XUMUYECKUMHU
BEJIMYUHAMU

- JIoONyIlleHa OJHa OWMOKa TP COCTABICHUH YPaBHEHUH,
CBSI3BIBAIONINX XUMUYECKHE BETMYMHBI

0,1

- Bce (hOpMyJIbI 3aIIMCaHbl HEBEPHO
- JIOMyIIeHbl oOmMOKa TMpPH COCTABICHHMM BCEX YpPAaBHEHMIA,
CBS3BIBAIOIINX XUMUYECKHE BETNYMHBI

MaremaTnyeckue pacueTbl MO XHMHUYeCKHM ¢Gopmyaam,
KOTOpble  XapaKTepU3yIOT paccMaTpuBaeMoe  siBJeHHE €
KOJIH4eCTBEHHOI CTOPOHBI

MaKkcuMAJIbLHBIA 0211
— 0,4 6a;10B

- BEpPHO TPOU3BEJEHBI BCE MATEMAaTUYECKHE pacdeThl MO BCEM
XUMHUYECKHM (DOpMyJTaM B COOTBETCTBUHM C CIAMHHIIAMH W3MEPCHHIMA
xumuaecknx BeianunH (CH);

- BCE pe3yiabTaThl MAaTeMAaTHMYECKUX pacyeToB  COepKar
1 poBoOe 3HAUCHUE U COOTBETCTBYIOIIEE €My 0003HAYEHHE €TUHUIIBI
n3Mepenns xummuueckux sennuut (CH)

0,4

- BEpPHO TMPOM3BEJICHBl MAaTEMAaTUYECKHE pacyeTbl IO BCEM
XUMUYECKUM (popMyllaM B COOTBETCTBUH C €IWHUIIAMH W3MEPEHHI
xummndeckux BennuuH (CHN),

- B OJIHOM pe3yJbTaTe MaTEeMaTHYECKOro pacyeTa COAEPKHUTCS
TOJIBKO ero 1u¢poBoe 3HaAYCHHE

0,3

- HEBEPHO MPOMU3BEJICH MATEMaTUYECKUI pacdeT 1o | XuMH4eCcKon
dbopMyIie, HO B COOTBETCTBHH C €IUHUIIAMH U3MEPEHUN XUMHUYECKUX
BennuuH (CH);

- B OJHOM pe3yJIbTaT€ MaTeMaTHYE€CKOT0 pacyeTa COJAEPHKUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHIE

0,2

- HEBEPHO MPOU3BEJICH MaTeMaTHUECKUI pacdeT no | XMMUYecKoi
dbopmyrne 0e3 ykazaHUs €IUHHII U3MEPEHHH (U3UYECKUX BEIIMYUH
(CH);

- BCE pe3yNIbTaThl MAaTEMaTHYECKHX PACYETOB COJACPKAT TOJIBKO
1IU(POBBIEC 3HAUCHUS

0,1
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- HEBEPHO MPOU3BEICHBI BCE MAaTEMaTHUECKHE PACUEThI 0

7 OTBer nocJie peuieHns 3a1a4u MaxkcumasbHbIi 6211
0,1 6an10B
- 33/1a4a B KOHIIE PEIIEHUs COJIEP>KUT BEPHBIN OTBET 0,1
- 3aJ1a4a HE COJICPXKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
8 YcTHOE 00bsSICHEHUE PelIeH sl 3a1a4u MakcuMaJbLHBIH 027171
— 0,2 6a/10B
- o0ObsACHEHUE peuleHHs] 3aJaHus TOCIEeI0BaTENbHO, CBS3HO, 0,2

JIOTUYHO, BBIBOJ AapPryMEHTUpPOBAaH U OOOCHOBaH; MPABWIBHO H
00CTOSITENFHO JaeTcs OTBET (OTBETHbI) HA COMYTCTBYIOIIME BOMPOC
(BompOCHI)

- HE3HAuMTEJIIbHO HapylIeHa II0CJIEJOBaTEIBHOCTb, JIOTHUKA 0,1
OOBSICHEHUSI pEIIeHUs 3aJaHusi, BbIBOJABl APIyMEHTUPOBAHBl U
00OCHOBAHBI; CTYJIEHT HCIIBITHIBAET HE3HAYUTENIbHbIE 3aTPYAHEHMS,
OTBE€Yas HA CONYTCTBYIOLIME BOIPOCHI

- 3HAYUTEIBHO  HApylIEHa  IIOCIEJOBATEIbHOCTb,  JIOTMKA 0
00BsICHEHUS pelIeHus 3a/1aHus (CTYJCHT He MOXKET OOBSCHUTH, KAKUM
00pa3oM IpHIIEI K PEHICHUIO 33JIaHUs), BEIBOJIBI HE MOTYT CUHUTATHCA
apryMEHTUPOBAHHBIMU M OOOCHOBAaHHBIMU; CTYJIEHT HCIBITHIBAET
3HAYUTEIbHBIC 3aTPYIHEHUS, OTBEYAs] HA COYTCTBYIOIIME BOIIPOCHI

UTOro 2

1.4. MartepuajbHO-TEXHHYECKOe odecreueHue Jif) § NMpOBeACHUS
NMPOMEKYTOYHOM aTTeCTAlUM
[TpomexyTouHast aTTeCTallys MPOBOIUTCS B yUeOHOM KaOMHETe XUMHUH.

1.5. YuyeOHo-MeTOAMYecKOe W HHGPOPMAIMOHHOE oO0ecnevyeHue ISl
NpoBeeHNs MPOMEKYTOYHOM aTTecTAlNH

1. Xomuenko, [I'. II. Heopranmmueckas  xXumwus: y4eOHUK  IJIs
cenbckoxossiictBeHHbIX By30B / I. II. Xomuenko, M. K. [{utoBuy. — 3-¢ m3m. —
Cankt-IlerepOypr: Kaapo, 2024. — 464 c. — ISBN 978-5-91258-082-6. — Texkcr:
ANEKTPOHHBIN // DneKkTpoHHBIN pecypc mHudpoBoi obOpazoBatenbHOM cpeapl CIIO
PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/144420

2. babkoB, A. B. Heopranmueckasi xumus. ATOMBI U XUMHUYECKHE PEAKIIUM.
EI'D, omummuanel, moctyruieHne B By3: ydeOHoe mocoowe / A. B. babxos, II. A.
babkoB. — 2-e uzn. — Mocksa: JIaboparopus 3nanuii, 2023. — 381 c. — ISBN 978-5-

03208-615-5. — Tekcr: »SIEKTpOHHBIA // DJIEKTPOHHBIA pecypc HUGPOBOI
obpazoBarenpHoii  cpeasl CIIO  PROFo6pa3zoBanme:  [caiit]. —  URL:
https://profspo.ru/books/127696

3. Iapmma, A. I1. Opranwdeckas XuMHUsS B PUCYHKax, TaOJMIIAaX, CXEMax:

yueOHoe nocodue / A. Il. I'apmmn. — 4-e uzn. — Cankr-IlerepOypr: XUMU3AT,
2022. — 184 c. — ISBN 978-5-93808-384-4. — TekcT: 31eKTPOHHbIN // DAEKTPOHHBIN
pecypc uudpoBoit oopazoarenbHoit cpeabl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/121306

4, INabpuensa, O. C. Xumus. 10 knacc: 6a30BbIii ypoBeHb: yueOnuk / O. C.
INabpuensn. — 10-e uzn. — Mocksa: [Ipocsemenue, 2022. — 194 ¢. — ISBN 978-5-
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https://profspo.ru/books/144420
https://profspo.ru/books/127696
https://profspo.ru/books/121306

09-101657-4. — TekcT: DOACKTPOHHBIA // DIEKTPOHHBIM pecypc TUDPOBOIA

obpazoBarenpHoit  cpeapl CIIO  PROFo6paszoBanue:  [caiit]. —  URL:
https://profspo.ru/books/132368
5. Pymsutuc, I'. E. Xumus. 10 kmacc: 6a30BbIii ypoBeHb: yueOHUk / I'. E.

Pymsutuc, ®. I'. ®enpaman. — 10-e uza. — Mocksa: IIpocsemenue, 2023. — 224 c.
— ISBN 978-5-09-108896-0. — Texkct: »1eKTpoHHBIA // DIEKTPOHHBIH pecypc

mudposoii  obpazoarensHol cpeasl CIIO PROFo6paszoBanme: [caiit]. — URL:
https://profspo.ru/books/132372
6.  Apremenko A.M. Opranuueckas xumus: yueOHuK /A.M. ApTeMeHko.- 5-¢

m3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccrnoHanbHOE
obpazoBanne). ISBN 978-5-406-00916-1

1. EcrectBoznanmne. Xumus/ ["abpuensa O.C. , OcrpoymoB WN.I'. - 6-¢ mu3nm.,
crep. — M.: Axagemus, 2020.- 240c.https://academia
8. Audunorenoa, 1. B. Xumus: y4yeOHUK U MPAKTUKYM JJIsi CPEIAHETO

npodeccuonanbHoro oo6pazoBanus/ M. B. AundwunorenoBa, A. B. babkos, B. A.
[TonkoB.- 2-¢ u3x., ucnp. u gom.- MockBa: UsmarensctBo HOpaiit, 2020.- 291 c.-
https://urait.ru/

I[OHOJIHI/ITCJ'IBHI)IC y‘lCﬁHbIe H3TaHUA

Q. Xumus: 3amaun u ynpaxsHenus/ Epoxun IOM. - l-e m3g. — M.
Axanemus, 2019.- 288c.https://academia-library.ru/

10. Apremenko A.U. Opranmueckas xumus: ydeOnuk /A.H.Aptemenko.- 5-e
u31., uctp.- u jgor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

11. Tnwmnka, H.JL. OOmas xumus : ydeOHoe mocoouwe / I'munka H.JL —
Mocksa: KuoPyc, 2019. — 748 c¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

12.  AwundunorenoBa, N.B.Xumwus: y4eOHUK W TPAKTHUKYM JUIsI CPEIHETO
npodeccuonanbHoro oopazosanus/ M.B.Audunorenora, A.B.babkos, B.A.IlonkoB.—
2-¢ w3n.,, ucnp. u jgon.— MockBa: WsnmarensctBo IOpaiit, 2020.— 291c.—
https://urait.ru/

HNuTepHeT-pecypcesl

13.  www.pvg.mk. ru (onmumnuazna «Ilokopu BopoObeBbI rOphD»).

14.  www.hemi.wallst. ru (OOpa3oBaTenbHBI CalT IS  IIKOJHHUKOB
«Xumus»).

15.  www.alhimikov.net (OOpa3oBaTeabHBIN CAaUT JJIs1 IIKOJIHHUKOB).

MeTtoauyeckue yKa3aHusi AJs 00yIaIOIIHXCS 10 OCBOSHUIO THCIIATLIHHBI
16. Meroanueckne ykazaHUS JUISI  OOyYarOIIUXCS IO BBITIOJHEHHIO
MPaKTUYECKUX PaboT.

17. Meroauueckne yka3aHUS JUIsI  OOYYarOIMUXCS IO BBITIOJHEHHIO
1abopaTopHBIX paboT
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