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

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YacCThbIO MPOTrPaMMBI
MOJATOTOBKHU CIEeUaIucToB cpenHero 3BeHa (manee — I[IIICC3) B cooTBercTBUU C
OI'OC CIIO mno cneumanbHocT 21.02.03 CoopykeHne U 3KCIUTyaTallus
ra3oHe(TepPOBOIOB U Ta30HEDTEXPAHMIIHUIII,

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUIC JOHKEH T0CTHYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIBLHOCTH M CAMOOIIPEIEIIECHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MMO3HUIMU JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
W HAIMOHAJIBHO-KYJIBTYPHBIX Tpaguuuid, (QOpMUpPOBAHME CHUCTEMBl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AQHTUKOPPYNIMOHHOTO  MHUPOBO33PEHUA,
MIPaBOCO3HAHMS, PKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKU3HECHHBIC IIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHSI K MCTOPUU U JOCTHIKEHUSM OTEUYECTBEHHOMU
XMMHYECKON HayKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQecCHOHAIBHOM
JESITEIBHOCTH U B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
Y IPOLIECCAMU;,

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHON TpO(ecCHOHANBbHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE pPOJIU
XUMUYECKUX KOMIETEHIIUH B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMICHUS COOCTBEHHOTO HHTEIUIEKTYaJbHOTO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaTbHOM eI TeIbHOCTH;

Memanpeomentole:

- OCBOEHHBIE OOYYaIOIIMMUCS MEXIIPEAMETHbIE MOHITHS W YHUBEPCAJIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YeOHOMH
NESTENIbHOCTH, OpraHu3allMi y4yeOHOro COTPYJHHYECTBA C  MEJarormyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHUHM HWHAMBUAYAIbHOMN
o0pa3oBaTenbHON TPACKTOPUH;



- OBJIQJICHUE HaBBIKAMHU Y4EOHO-HCCIIEOBATEIIBCKOM, TPOSKTHOU M COITUATBHOM
NEesTEeITbHOCTH;

- HCIMOJb30BAaHUE PA3JIUYHBIX BHUAOB IO3HABATEIbHOW JEATEIBHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOrepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIupOBaHUS
TUIO0TE3, aHaJu3a U CHUHTE3a, CpaBHEHUs, 00OOIIECHUS, CUCTEeMAaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TTOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJOB) AJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HabOmro/leHrss, HAYYHOTO DJKCIEPUMEHTAa) JUIsl W3Yy4YeHUsS PAa3IHYHbIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAaEeT HEOOXOIMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- WCIIOJNB30BAaHWE PA3JIMYHBIX HCTOYHHKOB JUIA TIOJYYCHHS XUMHYECKOU
uH(OpMaIMU, YMEHHE OIICHHTh €€ JOCTOBEPHOCTh ISl JOCTIDKCHHSI XOPOIIHX
pe3yapTaToB B npodeccuonanbHol chepe;
npeaMeTHbIe:

- c(opMUPOBAHHOCTh TPEACTABJICHUI: O MaTEpPHAIILHOM €JIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJU B O0ECHEYEHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEUICHUU MPOOJIEM HKOJIOTHYECKOM, SHEPreTUYECKOW U MHUIIEBOMN
0e30MacHOCTH, B Ppa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B OOECIEUCHUM PAIMOHAIBLHOTO MPUPOJONOIL30BAHMS, B
(GhOopMHPOBAHUY MUPOBO33PECHHSI M OOIICH KyJIbTYPHI YEIOBEKA, a TAKKE IKOJIOTHICCKU
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/Ie;

- BIAJCHUE CHUCTEMON XUMHYECKHX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOITOJIATAOIINE TTOHATHS (JIOTIOJHUTEIHHO K CHCTEME TIOHATHI 0a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE M BO30YKIEHHOE COCTOSHHE aTOMa, THOPHUIW3AIMS aTOMHBIX
opOuTaNe, XMMHYECKasi CBS3b («O» M «T — CBS3bY, KpPaTHBIC CBS3HM), MOJISIpHAs
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmynia, u3oMmepus (CTPYKTypHas, TeoMeTpudecKas
(uMCc-TpaHCc-u30MepHsi), THUMBl XWMHUYECKHX peakiuii (TroMo- W TeTepOreHHBIE,
oOpaTuMble W HEOOpaTHUMbIE), PaCTBOPHl (MCTUHHBIC, UCIIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTHAPATHI, CTENEHb JUCCOIMAIMU, DJEKTPOJIN3, KPEKUHT, PU(OPMUHT);
TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH, COBPEMEHHbBIC
NPEACTaBICHUS] O CTPOCHHHM BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJMOJICKYJISIPHOM YPOBHSIX; MPEJACTABICHUS O MEXaHM3Max XUMHUYCCKUX PEaKIIHi,
TEPMOJMHAMHYCCKUX ¢ KHHETHYECKMX 3aKOHOMEPHOCTAX UWX TPOTCKaHHs, O
XUMUYECKOM DPABHOBECHH, JHUCIIEPCHBIX CHCTEMax, (DaKTOJOTHYECKHUE CBEACHHUS O
CBOMCTBax, COCTaBe, IIOJy4YeHWH U OE30MMaCHOM HCITOJIb30BAaHUN BaXKHEHIIIMX
HEOPTaHWYCCKUX W OPTaHWYCCKHUX BEIIECCTB B OBITY M MPAKTUYCCKOH ICATEIHHOCTH
YeJIoBeKa; OOIIMX HAyYHBIX MPUHIMIIAX XHUMHYECKOTO IMPOW3BOJCTBA (HA TPHUMEpE
MIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKH HEPTH);

- chopMUPOBAaHHOCTHh YMEHUH BBHISBIISATH XapaKTEPHbIC MPU3HAKU M B3aUMOCBSI3b
W3YYCHHBIX TMOHSATUH, NPUMEHSIThH COOTBETCTBYIOIIME TIOHITHS TIPH OINHUCAHUU
CTPOEHUS U CBONCTB HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB U MX IMPEBPAICHHI;
BBISIBIIAITH B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHUSMH W TIPEICTaBICHUSIMU
JIPYTUX TPEAMETOB JjIsi 00Jie€ OCO3HAHHOTO TIOHMMAHHS U OOBSICHEHHS CYITHOCTU
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MAaTEPUAJILHOTO €IMHCTBA MHUPA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSCHEHHUS M TMPOTHO3UPOBAHUS SIBICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO
IIPUPOAY;

- cOpMUPOBAaHHOCTh YMEHMH HCIOIb30BaTh HAUMEHOBAHUS XHUMHUYECKUX
COCAMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOM U MPUKIAJHOW XUMHUU U
TPUBUAJIBHBIE HA3BaHUS BELIECTB, OTHOCAIIUXCS K U3YYEHHBIM KJIACCaM OPraHUYECKUX
M HEOPraHWYECKUX COCIUHEHUW; UCIIOJIb30BATh XUMHUYECKYH) CHUMBOJIMKY JJIS
COCTaBJICHHUsSI (POPMYJT HEOPTaHWUYECKHX BEIIECTB, MOJCKYJISAPHBIX W CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX ¥ CKEJIETHBIX) (OpPMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPAaBHEHHS XUMHUUYECKMX PEAKIMM M PaCKpbIBaThb WX CYIIHOCTD:
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKkunit MOCPEICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHCca dTUX PEaKIHiA; PEaKIInii HOHHOTO OOMEHA IyTEM COCTaBIICHUS
MX TIOJHBIX M COKPAIICHHBIX HOHHBIX YPAaBHECHWM; PEaKUHUM THAPOJIW3a, PEaKIUu
KOMITJIEKCO0Opa3oBaHus (Ha TpUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA W AJTIOMUHUSA);
IOATBEPKAATh XapaKTEPHbIC XMMHUYECKHME CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMU U 3aAIIUCSIMUA YPABHEHUN XUMUUYECKUX PEAKLINIM;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUH IS KiIacCU(PUKAIMKU H3YyYAEMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMLICKAINIMUX K
OMPENECNICHHBIM KJlacCaM W TPYIaM COCIUHEHUN (MpOCThIe BEIIECTBA, OKCHIBI,
TUJPOKCHUIBI, COJIU; YTIIEBOAOPOIbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOJIBI, AJIbIACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE S(QUPBI, KUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKUCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHUS O COCTABE M CBOMCTBaxX BEILECTB JJIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- copMUpOBaHHOCTh YMEHUW TMOATBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT
KPAaTHOCTH W TUINA KOBAJIEHTHOW CBSI3U («O» U «IT — CBSI3b»), B3AUMHOI'O BIIMSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX; a TakXe OT OCOOCHHOCTEHW peanu3aluu
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIUN;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM UM BO30Y>KJIEHHOM COCTOSIHUM) U HMOHOB XUMHYECKHUX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsl J.M. MengeneeBa W UX  BAJCHTHBIC
BO3MOXXHOCTH, MCIIOJIB3YSl TOHSTHS «S», «p», «d-2JIIEKTpOHHBIE» OpOUTAIH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCJAMHEHUN 110 TIEPUOIaM U TPYyIITIaMm;

- BJAJICHUE CHUCTEMOM 3HAHUKW O METOAAX HAYYHOTO I[IO3HAHUS SIBJICHUM
MPUPOBI, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX W YMEHHUAMHU IPUMEHSTH 3TU
3HaHHUS TIPH DKCIEPUMEHTAIHHOM HCCICOBAHUU BEIIECTB W JJIs OOBSICHEHHS
XAMHUYECKUX SIBIICHUM, UMEIOUIMX MECTO B NPUPOAE MNPAKTHUYECKOU IEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTH YMEHHUI MPOBOAUTH PACUYETHI IO XUMUYECKUM (HopMyiaM
U YPaBHECHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BaHUEM (HU3UYECKUX BEITMYMH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XAPaKTEPU3YIOIIMX BEIIECTBA C
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KOJMYECTBEHHOM CTOPOHBI: pacueThl MO0 HAXOXKIACHUIO XUMHUYECKOH (HOPMYIIBI
BEII[ECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €Clid
OJIHO U3 UCXOJIHBIX BEIIECTB IAHO B BUJIE PACTBOpA C ONPEACICHHON MacCOBOU A0JIEH
PaCcTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH); pacyeThl MAaCCOBOM
win oOBbEMHOM J0JIM BBIXOJA MPOAYKTa pEaKlHUU; pPacueThl TEIIOBOro 3(ddexrta
peakiuii, 00beMHBIX OTHOLIEHUH T'a30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UIIUNA IKOJOTUYECKON O€30MacHOCTH MOCEACTBUS OBITOBOM M MPOW3BOICTBEHHON
JEATEIIbHOCTH YEeJIOBEKAa, CBA3aHHOW C IepepadOTKOM BEIECTB; HCIOIb30BaTh
MOJYYCHHbIC 3HAHUS JJISI TMPUHSATUS TPAMOTHBIX DPEIICHUH MpOOJIeM B CHUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

- c(pOPMHUPOBAHHOCTh YMEHHH CaMOCTOSATEIHHO TUIAHUPOBATH W IPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIydeHHE M H3YyUYCHHE CBOWCTB HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKINU YTIEBOIOPOIOB PA3INYHBIX KJIACCOB
U KHCIOPOJCOAEpKAIINX OPraHNMYECKUX BEUIECTB, PEHICHUE JKCIIEPUMEHTAIbHBIX
3a/lad [0 PACIO3HABAHUIO HEOPraHWYECKUX W OPraHMYECKHUX BEHIECTB) C
COOJIIOJICHNEM MpaBMJI 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMH U JIa0OpaTOPHBIM
o0opyaoBaHueM, (GopMyIUPOBAThH LEJIM HCCIIECIOBAHUS, MPEJOCTABISTh B PA3TMUYHON
dbopme pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTH;

- c(hOpMUPOBAaHHOCTh YMEHUU OCYIIECTBISATH IIE€JICHANIPABICHHBIA IOUCK
XUMHUUYECKON HHGOPMAIMU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas W ydyeOHO-Hay4Has
JuTepaTypa, CpelicTBa MaccoBoi nHpopMaluu, ceth IHTEpHET U Apyrue),KpUTUIECKU
aHaJIM3UPOBaTh XMMUUYECKYI0 HH(GOpMalUIo, NepepadaThiBaTh €€ U HCIOJIb30BAaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3aa4eil;

- cpopMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOU
JIOTTYCTUMOW KOHIIEHTPAIIMKM, W TOSACHITh Ha NPHUMEPAX CIOCOObl YMEHBIICHHS U
MpPEAOTBPALICHUS UX BPEHOTO BO3ACHCTBUS HA OPTraHW3M YEIO0BEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4€OHOI T CUMILIUHBI:
OO6s3aTrenpHas yueOHas Harpy3ka odydaromierocs /8 4acoB
AyautopHasi yueOHas Harpy3ka oOydJarorierocs /8 4acos.



2. CTPYKTYPA Y COJAEP KAHUE YYEFHOM JJUCITATIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHO# padoThl

Bup yuedHoii padoTbl O0bem yacoB

Ob6s3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78

B TOM YHCIIE:

JIEKLMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71ab0paTOpPHBIC 3aHATHS 10
IIpomeskyTounas arrecrauus: 1updepeHIMPOBAHHDBIN 3a4eT




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

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHSA, O0bem Yposenn Konmbt
pa3/1esioB U TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosas padéora (nmpoekr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIEMEHT
MJIAHOM NPOrpaMMbI
1 2 3 4 5
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
IpeIMETHBIC KOMITCTEHIINH B
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6 cootBercTBrM ¢ PI'OC cpennero
o0rmiero oopa3zoBaHws,
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 YTBEPIKACHHOTO MIPUKA30M
CtpoeHue aToM0OB MuHHCTEpCTBa 00pa30BaHHUs U
XUMHYECKHX CoBpeMeHHast MoOjenb CTpoeHUs: atoMa. CHUMBOJMYECKUM S3BIK XHWMHH. 2 Hayku P® ot 17.05.2012 Ne 413
3JIeMEHTOB 1 XUMHUYECKUI JJIEMEHT. DneKTpoHHas KOH(UTYypauus aToMa.
npupona Knaccugukaiius XUMAYECKHX 3JIEMEHTOB (s-, P-, d-31memMeHTsI). BaneHTHbIC 1
XHMHYECKoii csizu | DJEKTPOHBL.  BaleHTHOCTh. DJEKTpOHHAs MPUPOJA XUMHYECKOH CBS3H.
DIEeKTPOOTPULIATEILHOCTh. BHUIBI  XUMHUYECKOW CBs3M  (KOBAJICHTHAs,
MOHHAsI, METAJITUYECKasi, BOJOPOJIHAS ) U CITOCOOBI ee 00pa30BaHUs
IIpakTnyeckoe 3amaTme Ne 1 PemeHune 3agaHuil Ha HCIOJIB30BaHME
XMMHYECKOM CHUMBOJMKM W Ha3BaHUM COEAMHEHUN 10 HOMEHKJIATYype
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM M MPUKIAJHOM XUMHUH U
TPUBHAJIBHBIX ~ HAa3BaHUM  JUISI  COCTaBJIEHHUS  XUMHUYECKHX  (HOpMyn
JIBYXaTOMHBIX COEMHEHUN (OKCUAOB, CyIb(UIO0B, THAPUIOB U T.II.) U IPYTHX 2 2
HEOPTaHUYECKUX COCAUHECHUHN OTHEIBHBIX KIIACCOB.
[IpakTueckue 3a1aHus Ha YCTAHOBIICHHE CBSA3UM MEXKJY CTPOCHUEM aTOMOB
XMMHYECKUX  JJIEMEHTOB M  MEPUOJMYECKHUM HM3MEHEHHUEM  CBOMCTB
XMMHYECKHUX DJIEMEHTOB U HUX COCIWHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Tepuoanyueckoit CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeeeBa

Ilepronnueckas cucremMa xumuyeckux d3nemeHToB J[[.M. Menaeneesa.
O®usnueckut  cmbicn  I[lepuoguueckoro 3akona J.M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX DIIEMEHTOB, 00pa3yeMBbIX
MMH TPOCTBIX M CJIOXHBIX BEIIECTB B COOTBETCTBUU C IIOJOKEHUEM
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 3aJaHUI HAa XapaKTEPHU3aLHUIO
XUMHYECKHX D3JIEMEHTOB «MeTamindecKue/HeMEeTaJUTMUEeCKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HUX
AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B TMEPUOJAMYECKON CHCTEME
xumudeckux 3nementoB .. MenneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus u THIIBI XUMHYECKHUX PEAKIINI ¢ y4acTHEM HEOPraHMYeCKHX
BemecTB. CoCTaBlIeHHE YpaBHEHUW pEaKIMid COEJUHEHUs, pPa3IoKEeHMUs,
3aMeleHus, 0OMeHa, B T.4. PEaKIIHil TOpEHUs, OKUCICHHUSI-BOCCTAHOBIICHUSI.
YpaBHeHm[ OKHUCJIEHHI-BoccTaHOBIeHU. CTeneHb OKHUcaeHUus. OKUCIUTEID
u BoccTaHoBUTENb. (COCTaBI€HHME M  YpPaBHUBAHHE  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX ~ pPEAaKIM  METOJOM  3JIEKTpOHHOro  OanaHca.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu B MpUpoJE,
MPONU3BOJACTBCHHBIX MMPOHECCAX U KUBHECACATCIIBHOCTU OPraHu3MOB

IpakTnyeckoe 3ansaiTue Ne2  KoOJIWYECTBEHHBIE OTHOIICHUS B XUMHH.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl 110 YpaBHEHUAM
XUMHYECKHX peakiuid. Mosb Kak eIuHUIA KOJIMYECTBA BEUIECTBA.
MounsipHas Macca. 3aKOHBI COXPaHEHHUsI MAacChl U SHEPTUU. 3aKOH ABOraipo.
Monsipabiii 00beM razoB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. Pacyersl 1o
YPaBHEHMSM XHMHUYECKUX PEAKLUUH C HCIOIb30BaHMEM MAacchl, 0ObemMa
(HOpMaJibHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEIlECTBA

IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (CoAepKaHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2.

Conep:kanue y4eOHOTr0o MaTepuaJia
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JIEKTPOJIMTHYECKA
A JUccolUanus 1

Teopus  snekTponuTHdeckol  guccouuanuu. HMoHBL.  DIEKTPOJUTHI,
HedNIeKTpoNuThl. Peakinu nonHoro oomena. CoctaBieHue peakuii HOHHOTO

HOHHBIH 00MeH oOMeHa TyTeM COCTABJICHUS HUX TIOJHBIX U COKPAIICHHBIX HOHHBIX 2
ypaBHeHUU. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHusi Ha COCTaBIICHUE
VMOHHBIX PEaKLIAMN.
KonTpoabHnas padora Ne 1 CtpoeHue BelecTBa 1 XUMUUYECKHE PEAKIIUU 2
JlaGoparopHoe 3ansiTue Ne 1
JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUoB (MO COCTaBY M KOJUYECTBY UCXOIAHBIX U 00pa3yIOLIUXCS 9
BELIECTB) U IPU3HAKOB XMMHUUYECKUX peakuuid. [IpoBenenue peakunii HOHHOTO
oOMeHa, OompeJeNieHne Cpeabl BOAHBIX PAacTBOPOB. 3aJaHUSl HA COCTaBIICHUE
HWOHHBIX PEaKIui
Pa3nean 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4
Knaccudukanus,
HOMEHKJIATYPa 1 [Ipeamer Heopranuueckoir xumuu. Kiaccudukanuss HeOpraHMUECKHX
CTpOeHNe BemecTB. [Ipocteie m croxHbie BemiecTBa. OCHOBHBIE KJIACCHI CIOYKHBIX
HEOPraHUYECKNX BellecTB  (OKCUIBI, THJPOKCHIbI, KHCIOTHI, coiH). B3aumocss3b
BeIECTB HEOPraHWYECKUX  BELIECTB. ArperatHble  COCTOSIHMSI ~ BEIIECTBa.
Kpucrannmueckue u amopdHble BemiecTBa. THIBI  KPUCTAJUTMUYECKUX 2

peleToK (aToMHasi, MOJIEKYJIsIpHasi, MOHHAs, METAJJIMUecKas). 3aBUCUMOCTh
¢u3nYecKuX CBOWCTB BeUIECTBA OT THUIMA KPUCTAIIMYECKOW pPELIETKH.
3aBUCHUMOCTb XMMHYECKON aKTHUBHOCTH BEIIECTB OT BUJAa XUMHUUYECKOM CBS3U
U THUIA KpUCTAINTMYeCcKon pemeTKu. [IpuunHbpl MHOr0OOpas3us BEIIeCTB

JIM4HOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEP>KIACHHOTO PUKA30M
MuHucTepcTBa 00pa3oBaHUs 1
Hayku PD ot 17.05.2012 Ne 413

.HI/I‘IHOCTHBIC, MCTAIIpCAMETHLIC U
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4eCKHUX BEIECTB: Ha3BAHME BEIECTBA MCXOAS W3
UX XUMHUYECKOH (OPMYIIBI UM COCTaBICHHNE XUMUYECKOH (HDOPMYITBI HCXOIS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIAType U XHUMHUYECKUM (opMyjaM HEOPraHHMYECKHUX BEIECTB
pa3iIMyYHBIX KJaccoB (yrapHblii Ta3, YIJIEKUCIbIA Ta3, aMMHUaK, ralieHas
U3BECTb, HEraileHas HW3BECTb, NMUThEBAs coOJa M JPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYJIbI XMMUYECKHX BEIIECTB, ONPEACIATh MPUHAIIC)KHOCTh
K KJ1accy.

Uctounnkn xumudeckoi uH(pOpMauu (CpeAacTB MaccoBOi WHGOpMAIHH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMAUMM 1O HA3BAHUAM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM

MpeMETHbIC KOMIICTECHIIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0rmiero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUsg U
Hayku P® ot 17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnpl. OOmme Qusnueckue M XUMHYECKHE CBOICTBa METaUIOB.
CnocoObl mosyyeHusi. 3Ha4€HHWE METAUIOB M HEMETAJUIOB B IMPUPOAE U
KHU3HEIEATEIbHOCTH 4YeJOBeKa W OpraHu3MoB. Kopposus MeTayuioB: BH[bI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemerannel. OOmue ¢u3nyeckue M XHMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemerauioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeAMHEHUHl HeMeTauioB. KpyroBopoTsl  OMOTE€HHBIX
2JIEMEHTOB B IIPUPOJE

XUMHUUYEeCKHEe CBOMCTBAa OCHOBHBIX KJIACCOB HCOpPTraHNYCCKUX BCIICCTB
(OKCI/I,Z[OB, TUAPOKCUIAOB, KHCIIOT, cojieii u ,Z[p) 3aKOHOMepHOCTI/I B
N3MCHEHHU CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX COGHI/IHGHPIfI, BBICIIHUX
OKCHUIOB U THAPOKCHUIOB
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IIpakTnyeckune 3aHsaTHa Ne 4 CocTaBleHHE YpPaBHEHHUH XUMHYECKHX
peakuMii ¢ y4acTHEM IPOCTBIX U CJIOXHBIX HEOPraHWYECKHUX BEIIECTB:
METaJUIOB U HEMETAJIOB; OKCHJIOB METAJIJIOB, HEMETAIUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX KUCIOT, OCHOBAaHMM M  aM(OTepHBIX

JINYHOCTHBIE, METAIIPEAMETHBIC U
IpeIMETHBIC KOMITCTEHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,

. " 2
THJIPOKCUIOB; HEOPTaHMUYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA. YTBCPAICHHOTO TIPHKA3OM
Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUl  Ha Munmcrepctsa 00pasoari i
. b p p p a . Hayku PO ot 17.05.2012 No 413
CBOWCTBA, COCTaB, IOJyueHHE M O€30MacCHOE HCIOJIb30BaHUE BAKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH JEATEeIbHOCTH YeIOBeKa
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 4
Nnentudukanys
HEOPraHUYECKUX JlaGopaTopHoe 3ansiTue Ne 2
BEIECTB Jlaboparopuas pabota «MaeHTUPHUKAIUMS HEOPraHUYECKUX BEIECTBY.
Pemienune skcrieprMeHTAIBHBIX 33124 10 XUMUYECKAM CBOHCTBAM METAJLUIOB
¥ HEMETAIJIOB, 10 PACIO3HABAHUIO U MOJYYEHUIO COCAMHEHHUI METauIoB U 9
HemeTaiuioB. VneHTuukanus HeopraHMueCKUX BEIIECTB C UCTIOIh30BAHUEM
uX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaY€CTBEHHBIX PEaKIIHM.
KavecTBeHHble peakuuu Ha Cyiabdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHMSL.
KonTposbHas padora Ne 2 CBoiicTBa HCOPTAHUYECKUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 28
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia 4

13




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
CTpOEHU OpraHuyeckux coeauHenut A.M. bytnepoBa. YriaepoaHslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUECKOIO
cTpoeHust moiekyn. M3omepust u uzomepsl. [loHsATHE O QyHKIMOHATBHON
rpynne. Paaukan. IIpuHnune! kiaccupuKauy OpraHudecKuX COEIUHEHHA.
MexnyHnaponHas ~ HOMEHKIATypa M IPHUHIUIBI  HOMEHKJIATYpPbI
OpraHvueckux coeauHeHuil. [loHsATHe 00 az0TcoAepKaIlMX COEAMHEHMSX,
OMOJIOTUYECKH aKTHBHBIX BellecTBax (yrieBojax, Hupax, Oelkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COEIMHEHHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apOMaTHYEeCKHUe
YIJI€BONOPOAbI, CHUPTHI, (EHONBI, aJdbAETUIbl, KETOHbI, KapOOHOBBIE
KucinoTel U 7ap.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GopMyNl OpraHMYecKMX BEIIECTB OTAEJIbHBIX KJIACCOB, HCHONB3YS 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; usomepus; pusnueckue CBONWCTBA,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

JIMYHOCTHBIE, METAIIPEIMETHBIE U
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 YIJIEBOJAOPOAOB, HAxXOXKIEHHUE B NpPUPOLE U
IIPUMEHEHNE AJIKAHOB;

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

— KHUCJIOPOJCOJepKallie CcoeAuHeHUus (CnupThl U (DEeHOoJbl, KapOOHOBBIE
KHUCJIOTHI U 3(UpPBI, abACTHIBI U KETOHBI, KUPHI, yriieBoabl). [IpakTnyeckoe
MPUMEHEHHE  OSTWICHIVIMKONS,  ThuiepuHa,  ¢enona.  Ilpumenenue
dopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIre CBOCTBa 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, CIOCOOBI MOJY4YEHMsI): MpeAesbHble (alKaHbl U
IUKJIOAJIKAHbI), HeNpeleibHble (JIKEHbl, AIKUHBl M alKaAUeHbl) 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 OCHOBAHUM 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
IIOJIy4YeHUSI U HA3BAHME OPraHUYECKUX COCIMHEHHUM 10 TPUBHAIBHON I
MEKIYHAPOJHON CUCTEMAaTHYECKON HOMEHKIIATYpe.

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

Hayku PO ot 17.05.2012 Ne 413

JIMYHOCTHBIC, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBetcTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopHoe 3aHaTHe Ne 3 JlaGoparopnas 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
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJ0BeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB. OKHCIIEHHE YIVIEBOAOB — HCTOYHHUK DJHEPIrUU  JKUBBIX
opranu3MoB. O0iacTu TpuUMEHeHHs aMHHOKUCIOT. [IpeBpamenus 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
0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JaHMM HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (aJbTepHATUBHBIE HUCTOYHUKUA DHEPIHH).
OrnacHOCTh BO3JIEUCTBUS Ha JKUBBIE OPraHU3Mbl OPTaHMYECKUX BEIIECTB
OTJICbHBIX KJIAcCOB (YTIEBOJOPOABI, COUPTHI, (DEHOIBI, XJIOPOPTAHUYECKUE
MPOU3BOJHBIC, AQIBJAETUIABI W JIp.), CMBICI TOKa3aTenas MpeaeiabHO
JIOMYCTUMOM KOHLIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnas pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENbHBIX  KiaccoB»  MaeHTudukaus
OpPraHMYECKUX COEIMHEHUHN OTAEIbHBIX KJIACCOB (Ha IpHUMEpE aibAETHIOB,
KpaxMaia, yKCYCHOM KUCIIOTBI, O€JIKOB U T.II.) C UCIIOJIb30BaHUEM UX (hHU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakiuil. /[eHarypanus
Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHajda C TOYKH 3pEHUS XUMHUYECKHX IPOILIECCOB MpHU
MPOTEKaHUM KAuyeCTBEHHOM peakIiH, IMO3BOJIAIONIEH HACHTU(PUIIMPOBATH
MpeIJIo’KEHHbIE OpraHYeCKHe BellecTBa

KonTtpoabHnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JINYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MuHHCTEpCTBa 00pa30BaHHUs U
Hayku P® ot 17.05.2012 Ne 413

Pazpea 5.

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

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTb peaklMu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (AKTOPOB: HPUPOIbI
pearupyromux  BEIIECTB, KOHLEHTPAaLlUM  PEarupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBble 3P PeKTh
XUMHUYECKHUX PEAKIMHI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

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

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTHKO-OPUEHTUPOBAHHBIX
3a7aHuil Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha H3MEHEHHME CKOpPOCTU
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 33JaHUN Ha npuMeHeHue npuHnuna Jle-Illarense s
HAaXOKJICHUs HAIPABJICHUS CMEIIEHUs PAaBHOBECUS XMMHUYECKOW PEaKLUU 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€TIECOO0Pa3HOT0 MOBEIEHUS 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 3aJaHUM HAa PacTBOPHI,
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 PD ot 17.05.2012 Ne 413
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Hccnenosanne
CBOMCTB PacTBOpPOB

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

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

Pa3znen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA 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, IHEPTeTUYECKOW M IHIIEBON
0C30MaCHOCTH, pa3BUTHH MEIWIMHBL. [IpaBuina Tomcka W aHanm3a
XUMHUYECKON MH(OpMAIMK U3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHass U yueOHO-
Hay4Has JIUTEpaTypa, CPeICTBA MACCOBOM nH(popmannu, cetb HTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 [louck W aHanmu3 KEWCOB O TMPUMEHEHUU
XUMHYECKMX  BELIECTB M  TEXHOJOTMM ¢  ydeToM  Oynyumiei
npoeCCHOHATIBHON JIeATENbHOCTH 10 TeMaM: Ba)KHEHINe CTPOMUTEIbHbIE
MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepHaibl, KPacKH, CTEKJIO, KepaMHKa,
MaTepuanbl s DJIEKTPOHUKHM, HAaHOMAaTepHalbl, TEKCTHJIBHBIE BOJIOKHA,
UCTOYHUKUA DHEpPrHMM, OpPraHWYeCKWe M MHUHEpalilbHble  ynoOpeHwus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMHUSL.

3amuTa: IlpencraBneHue pe3ynbTaToB pelIeHUs KelcoB B (opMe MHUHHU-
JIOKJIaJa ¢ Npe3eHTauen

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

IIpomeskyTouHas aTTecTAUMSA MO AUcHUIIMHE (1M depeHIUPOBAHHBIH 3a4eT)

Bcero

78

18




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 JUIS TIPOBEACHHUS 3aHITHH JISKIIMOHHOTO THIIA,
MPaKTUYECKUX, JIAOOPATOPHBIX 3aHATHH, B TOM YHWCJIE TPYIIIOBBIX, WHAUBUIYaTbHBIX,
MACbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- CIIELMAIM3UPOBAaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUaroOInXCs);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaroIMe TEMAaTUUYECKHUE WLTFOCTpAIlUU 10 paboyel mporpaMMe JHUCIHUILUTHHBI,
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-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonaibHoro o6pazosanus/ M.B.Audpunorenona, A.B.babkos, B.A.IlonkoB.—
2-¢ w3m., wuchnp. W gom.— MockBa: MsmarensctBo [Opaiit, 2020.— 291c.—
https://urait.ru/

2. Aprtemenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
obpazosanue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanme. Xumus/ ['abpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akanemus, 2020.- 240c.https://academia

4. Andunorenoa, M. B. Xumus: yd4eOHHK M NPAKTHUKYM JIs CPEAHETO
npodeccuoHanbHoro oo6pazoBanusi/ WM. B. Audunorenora, A. B. ba6kos, B. A.
ITonkoB.- 2-¢ u3n., ucnp. u gom.- Mocksa: MznarensctBo FOpaiit, 2020.- 291 c.-
https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

5. Xumus: 3anauu u ynpaxkuenus/ Epoxun IO.M. - 1-e uzn. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannveckas xumus: yaeOnuk /A.H.ApTemeHko.- 5-e u3j.,
uctp.- u goi.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050



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

7. I'muuka, H.JI. O6mas xumus : yuyebnoe nocobue / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/
HNuTepHeT-pecypceol
8. www.pvg.mk. ru (onmumnuazna «Ilokopu BopoObeBEI TOPBI»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 17151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI
11. Metoandeckue yKazaHus 1is O0yJarOIIUXCS TI0 BBIMOTHEHUIO MPAKTHIECKIX

pabor.

12. Meroanueckue yka3zaHus JJisi 00y4daroluXcsl 0 BRIMOJIHEHUIO Ja00paTOPHBIX
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 METOABI

Pe3yabTaThl 00yueHus KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHmust

JUYHOCMHbLE: Texkyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIMMHCS  POCCUHCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U | - BBIIIOJHEHUE

CaMOONPEIEICHUIO; nabopatopHoit

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

- LCJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHEH MO3MLMH JIMYHOCTHU | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEM HapoaoB PoccHMiCKON | MpakTUYECKOn
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaJulUi, | paboThI
(bopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, | (MHIUBHIAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUs, NPABOCO3HAHUS, 3KOJIOrHYecKol | hopma paboThI)
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb LS M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YyBCTBO TOPIOCTH M YB&KEHHUA K HCTOpUU U JocTwkeHusM | [Ipomexyrounas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH T'PAaMOTHOE MTOBEJICHHE B | aTTeCTanus B popme:
npodeCcCUOHATILHOM  JIeATENPHOCTA W B ObITy npu oOpamieHuu c | 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 HCNOJIb30BaTh JOCTUKEHUSI COBPEMEHHOM XMMHUYECKOW | 2 cemecTp —

HayKl M XHMMHUYECKMX TEXHOJIOTMI Ui TOBBILIEHHUS COOCTBEHHOIO | MU(depeHIMPOBAHHBIN
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENIHOCTH;

mMemanpeomemuyle:. Meton npoBeaeHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS U | MIPOMEXYTOYHON
yYHUBEpCcaJbHble Yy4eOHbIE NEHCTBUS (pEryssTHBHbBIE, MO3HABATEJIbHBIC, | ATTECTAIUH 2
KOMMYHHMKATHUBHBIE); CEMeCTpa: BBIIIOJIHEHNE

- CHOCOOHOCTH HUX UCHOJB30BaHUS B IIO3HABATEJIbHOM U | KOMILIEKCHOTO 3aJaHUs
COLIMAJIbHOW NMPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAaHUIO
U OCYILIECTBICHUIO Y4YeOHOW [eATeNbHOCTH, OpraHM3alMd y4eOHOro
COTPYZHUYECTBA C MENArOrMYecKUMH pabOTHUKAMHU U CBEPCTHHKAMHM, K
Yy4acTHUIO B MOCTPOCHUH MHIUBUAYAIbHON 00pa30BaTebHON TPaeKTOPHUY;

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

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYyaJIbHBIX onepauuid (MOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
MOCTAaBJIEHHOW 3aJayd, NPUMEHEHHWE OCHOBHBIX METO/JOB IO3HAHUSA
(HaOyroieHNsI, HAy4YHOTO OHKCHEPUMEHTA) [UIs HU3YYCHHs Pa3IUUHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;
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- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHAYECKOH WH(pOpMAlUK, yYMEHHE OLEHUTh €€ JOCTOBEPHOCTh IS
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTEepUATIHLHOM €IUHCTBE
MUPa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBICHUN MPHPOJIBL; O MECTE U
3HaYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOJu B
00eCTeYeHNH yCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEBOI 0€30IMacHOCTH, B Pa3BUTUHU
MEUIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00€CIeueHNN palMOHAILHOTO MPUPOIONOIB30BaHus, B ((OPMUPOBAHUU
MHUPOBO33pEHHUSI U OOMIEeH KYIbTYyphl YEIOBEKAa, a TAKKE SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOMOJIAraolue MOHATUS (JOMOJHUTEIBHO K CHCTEME MOHATUN
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE W BO30YKIECHHOE COCTOSHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIAPHAS KOHIEHTpAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LIHC-TpaHC-
W30MEpHsi), THIBI XUMUYECKHX pEaKIuid (TOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBIE), pPacTBOPbI (MCTUHHBIC, JIUCIEPCHBIC
CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb JIUCCOIMALUH, JIICKTPOIIN3,
KPEeKMHT, pU(POPMHUHT); TEOPUU U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pDEHYECKHE 3HAHWA, JIeKAIIME B  OCHOBE IOHUMAaHHUSA
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIC
MPEJCTAaBICHUS O CTPOCHWHU BEUIECTBA HA aTOMHOM, MOJICKYIISIDHOM M
HAJMOJICKYJIIPHOM YPOBHSIX; IMPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peakuui, TepMOJAMHAMUYECKUX M KUHETHUECKUX 3aKOHOMEPHOCTSIX HX
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 EATeIbHOCTH YEeTIOBEKa;
OOIIMX HAYYHBIX MPUHITUIAX XUMHYECKOTO MPOM3BOACTBA (Ha Mpumepe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TPU ONMHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB M WX NPEBPAIICHHI; BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MPEeIMETOB /sl 00Jiee OCO3HAHHOTO MMOHUMAaHUS W O0BSICHEHHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BaTh CHCTEMHBIE XMMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOTY;

- cOpPMHPOBAHHOCTh YMEHHI WCIIOIB30BaTh HAUMEHOBAHUS
XUMUYECKHX COEAMHEHHH MEeXIyHApOJHOIO COI03a TEOPEeTHUECKOW H
MPUKJIAHON XUMHUHM W TPUBHAILHBIC HA3BaHHS BEMICCTB, OTHOCAIIMXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
WCTIOJh30BaTh XMUMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHUS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJIETHbIX) (OpMYyJ OpraHHUYECKHUX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATH MX
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CYLIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOro OajaHca 3THX peakUui; peaklUuil HOHHOIO
oOMeHa NyTeM COCTaBJICHHS WX IIOJHBIX U COKpPALICHHBIX HOHHBIX
YpaBHEHMI; pEaKkIil TUAPOJIHN3a, PEaKUil KOMIUIEKCOOOpa3oBaHUs (Ha
npuMepe TUAPOKCOKOMIUIEKCOB IIMHKAa W alIOMUHUSA); TOATBEPKAAThH
XapaKTepHble XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIUMU
SKCIEPUMEHTAMM U 3aIUCAMU YPABHEHU XUMUYECKUX PEAKLIUN;

- c(OpMHPOBAHHOCTD YMEHUH KJIaccu(puIpoBaThb
HEOPraHUYECKHEe W OpPraHWYECKHE BEUIECTBA M XUMHUYECKHE pEaKIMH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJIS KIIACCH(PHUKAIUN
U3Y4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH3oBaTb COCTaB U
BaKHEHIIME CBOWCTBA BEILECTB, IMPUHAMISKALUX K OINPEACICHHBIM
KjlaccaM M TpylnaM COEQUHEHHHl (IIpOCThle BEIIECTBA, OKCH/IBI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPO/bI, TPOCThIe 3(PHUPHI, CIIUPTHI, (HEHOIIBI,
aNbJIETU/Ibl, KETOHbI, KapOOHOBBIC KHUCIIOTHI, CIOXHBIC 3(PUPBI, KUPBI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HAHUS O COCTaBe
U CBOMCTBaX BELIECTB MJI1 HKCIEPUMEHTAJIbHON IPOBEPKU THUIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- c(OpMHUPOBAHHOCTh YMEHHUH MOATBEPKIAaTh Ha KOHKPETHBIX
mpuUMepax  XapakTep  3aBUCMMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OpPraHMYECKHUX COEJAMHEHUN OT KPaTHOCTH W THUIA KOBAJIEHTHOH CBSI3U
(«o» M «m — CBSI3b»), B3AUMHOT'O BJIMSIHMSI aTOMOB W TPYII aTOMOB B
MOJIEKYJIaX; a TakKke OT OCOOCHHOCTEM pealn3alMd pa3IMdHbIX
MEXaHU3MOB MPOTEKAHMS PEAKIUH;

- chOopMUPOBAHHOCTh YMEHHI XapaKTEpPHU30BaTh DIJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ilepuogmueckoit cucremsr [1.W.
MenzeneeBa U UX BaJ€HTHbIE BO3MOXHOCTH, MCIOJIb3YSl MOHATHUS «S»,
«p», «d-dMEKTpOHHBIC» OPOUTANHU, DHEPIeTUUYECKUE YPOBHH; OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMU COETMHEHUI 110 TIEpUOIaM U TPYIIaM;

- BJIaJICHUE CHCTEMOH 3HAHMH O METOJaX HAay4YHOIO IO3HaHUs
SIBJICHUI NPUPOJIbI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHUSMHU
MPUMEHSTh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBLHOM HUCCIIEI0BaHUH BEILIECTB
U A7 OOBSICHEHHS] XUMUYECKUX SIBICHUH, UMEIOIUX MECTO B MPHPOJE
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKa M B IIOBCETHEBHOM KU3HU;

- cQOpMHUpPOBAaHHOCTH YMEHHH TPOBOAUTH  pacueThl IO
XUMUYECKUM (opMyslaM U YpaBHEHUSM XUMHUYECKHUX peakIHil ¢
UCIONIb30BaHWEM  (PU3MYECKMX BENMYUH (Macchl, oO0beMa Ta3oB,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXKICHUI0O XUMUYECKOW (POpMyNbl BELIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIIHH,
€CJIM OJIHO U3 NCXOJHBIX BEIIECTB JaHO B BUJIE pAaCTBOpaA C ONPENEICHHON
MacCOBOM J0JIel pacCTBOPEHHOTO BENIECTBA WJIM JAaHO B M30BITKE (MMEET
MPUMECH); pacdyeThl MAacCOBOW WMIU OOBEMHOH JOJHM BBIXOAA MPOAYKTa
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakiuii, 00beMHBIX OTHOIIECHUN
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C TO3UIMHA SKOJIOTWYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM U TPOW3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKON  BeIIeCTB; WCHONIb30BaTh TMOJNYYEHHBIC 3HAHWS IS
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MPHUHATUS TPAMOTHBIX PEUICHUH TPOOJIEM B CUTYalUsX, CBS3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
NPOBOANTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M M3YYCHHE CBOMCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIIICBOJOPO/IOB  PA3JIMYHBIX  KJIACCOB M KHUCIOPOACOJICPIKAIINX
OpPraHUYECKUX BEIIECTB, PEHICHWE OKCICPUMEHTAIBHBIX 33134 10
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIH HCCIICIOBAHMUS,
NPEJOCTaBIATh B  pasziuyHOW (opMe pe3yiabTaThl IKCIICPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH HX JOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANPABICHHBIN
MOMCK XUMHUYECKOW WH(POPMALIUU B PA3IMYHBIX UCTOUYHUKAX (HAy4dHAs U
y4eOHO-Hay4YHasl JIMTEparypa, CpeICTBa MacCcOBOW HH(OpMAIUH, CETh
WuTepHer W apyrue),KpUTHUYSCKH  aHAIM3UPOBATh  XHUMHYCCKYIO
uHpopMaIHIo, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOW yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3J/ICHCTBUSI HA )KUBBIC OPraHU3MbI ONPEICICHHBIX BELICCTB, MOHUMAs
CMBICII TTOKa3aTellsl MPESIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha MpHUMEpax CrocoObl YMEHBIICHUS W 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 KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[TokazaTenn W KpPUTEpUM OLICHUBAHWUA KOMIICTCHUWM, OIWCAHUE IIKaJ
OIICHUBAHUS COJEPKATCS B MPUJIOKeHuu 1.

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

MeToanueckue MaTepuasbl
Meronuyeckue mMaTepuainbl, OINPENEIAIOINE MPOLEypbl OLICHUBAHUS 3HAHUM,
YMEHHM,  XapakTepusylolumx (QOpMUpOBaHHME  KOMIIETEHIMH, cojepxaTcsi 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:KyTOUYHOIM aTTecTanuu: quddepeHInpoBaHHbIN 3a4eT (2 ceMecTp).
1.2. Cucrema oueHMBAHUS Pe3yJIbTATOB BbINOJHEHHUS 3aJaHU

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

JIOCTOBEPHOCTH OLICHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMUX M NPO(ecCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHUs;

aJIecKBaTHOCTU OLIGHKM — OLIEHKa BBIIIOJIHEHUS 3aJaHUM JJOJKHA MPOBOJUTHCS B OTHOLICHUU
TeX KOMIIETEHIN, KOTOpble HE00X0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTH OLEHKM — CHUCTEMa OLIEHHMBaHUS BBIIIOJHEHUS 3aJaHuil JOJDKHAa 00Js1ajarh
BBICOKOM CTENEeHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAX YPOBHSA CGHOPMHPOBAHHOCTH
3HAaHUH, yMEHUH, MPAKTUYECKOTO OIBITA, OOIINX U MPO(HECCHOHAIBHBIX KOMIETEHIIUH 00Yy4atOIiXCs;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHUBAHMS BBINOJHEHMS 33JaHUM JIOJKHA IO3BOJISATH
HMHTETPATHUBHO OLIEHUBATh OOIIUE U MpOodhecCuOHaTbHbIE KOMIETEHIIMN 00YyYaroIIuXCs;

O0BEKTUBHOCTH OLIGHKM — OLEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUi JOJDKHA OBbITh
HE3aBUCHUMOH  OT  0COOEHHOCTeH  NpPO(PECCHOHANBHON  OpHUEHTAMM  WJIM  [PEIINOYTCHUH
IperoiaBaTesiei, OCyIeCTBISIONUX KOHTPOIb WM aTTECTALMIO.

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

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ1 pacueTa CBOJHBIX 0OaJUIOB.

Pe3ynpTaThl BBINOMHEHMS 3aJlaHUM OIICHMBAIOTCS B COOTBETCTBHMU C pa3pabOTaHHBIMHU
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, HAaOpaHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYeCKOIo
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.TectupoBanue.
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 OTPULIATEIILHBIE HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHIIBHBIX AJIEKTPOJIUTOB,

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

BoccTanoBuTenb - 3TO BEIMICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIN HATPHIL;
CepHOKHCIIBIIN HaTpUiA.

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

XJIOpUCTBIN HATPUIL:
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 HeiTpansHOH 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 JAUCCONUAIINIO 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 pasinoxxeHus — 3To:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
ITonumepusanuu.

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

PacTtBOp ritoko3sr;

PacTtBOp caxapo3ssl.

['oMoreHHbIie 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 3agapusax 21-24 Heo0X0AMMO VCTAHOBHTHL COOTBETCTBHE MEKIAV COAEPKAHHEM IIepBOro M
BTOPOI'0 CTOJ0NOB. OTBET 3aNHCLIBACTCHA B TA0JIHILY.

21.YcTaHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3ULIUY,
0003HaYeHHOI OYKBOH, MO0EPUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubI HEcoe00pasyrolue

4) COJM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEX Ay (hOpMYIIOil BelecTBa U KJIaccoM/TPYIIIONn,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIOMIYIO MO3UIMIO, 0003HAUCHHYIO

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 MEXIY Ha3BaHHEM BEIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0#) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
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 MPUHAJICKHUT: K KXKION MO3UIUH,
0003HaueHHOI OyKBOH, 1010EpUTE 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. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JaKOB
COCTAaBJISIET

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

27. Ilpopomkute NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IlpogomkuTte mpeiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO IPYT K IPYTY SBISIOTCA. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHMTH NPABHIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia 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 auctwinupoBaHHOM BOJBI pacTBOpWIM 2 T XJopuaa HaTpus. PaccuumTaiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pPacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite MmaccoByro
JIOJTEF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIKO BOJbl U COJIM HY)KHO B35Th, uTOObI mpuroroButs 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, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUs 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 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeiicTBUN Kalblus ¢ BoJoH oOpazoBaniock 0,3 MOJb T'MIPOKCHAA KAJIbLUS.
Kaxkoit 00beM Bogopoaa( B IuTpax, H.y.) IPH 3TOM BbLACIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNIM C MaccoBOM Josed 15 % Bbimapunu 3 T BOJBL
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro Mmaccy conu (B rpaMmMax) 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 «TecTHpPOBaHUE» OIPENENETCs] MPOCTHIM CYMMHpPOBaHHEM OaiyioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OIuH 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 OTKPBITOM (hOPMBI JJaH NPaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIEHHME MPABUIBHON IOCIEJOBATEIBHOCTU YCTAHOBJIICHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- NP1 OTBETE Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTaBJICHUE IPOU3BEAECHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.00mas u HeopraHudeckasi 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
3alaHus C KPUTEPUSIMHU OLICHKH
1| Odopmienue yciioBus 3agaHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauu, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycloBHE 3a/aHusi O(pOPMIIEHO C HE3HAUYUTEIbHBIMU HETOYHOCTSIMH, 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclIoBUE 3a7aHus 0()OPMIIEHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO OO0O3HAYEHBI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
HCIOJIb3YEMBIX B PEIICHUH 3a/1a4
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBUM 3aJladyd, JOmyimieHa | 0,2
HETOYHOCTH B (DOpPMYIIax, HCIOJIb3yEeMbIX B PEIICHUU 3a7auu
- JomymieHa | HETOYHOCTh Hpu O003HAYEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3agaun, | HETOUHOCTH B (POpPMyJIax, CIOIb3YEMBIX B PEIICHUH 3a/1a4H
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajlaud, 2 U Oosee HETOUHOCTEH B (popMyiiax, UCTIONb3YEMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pelleHHWe 3a/aud  OCYILECTBIISETCS IO  AJTOPUTMY:  3aIlUCHh 0,1
HEO0OXOIUMBIX XUMHUYECKHUX dbopMyi,BepHast paccTaHOBKA
KO3 PUIIMEHTOB, MaTeMaTHYECKUIl pacdyéT MpaBUIbHO MOJ0O0paHHBIX
K02 (UIIMEHTOB HPEIIeHNE 0 XUMHUYECKOH popmyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUL U3MepeHUsI PU3NUECKUX BEJIUYUH B MaxkcumabHbIi 6aJ11
Me:xkayHnapoanyio cucremy equnun (CH) —0,3 6anaa
- BEpHO IEpeBelIeHbl pacueThl MEpeBOJa BCEX EIWHUIl H3MEpeHUs| 0,3
buznyeckux BennynH B MexayHapoanyto cuctemy eaunuil (CH1)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUHU pacyera MepeBoja €IUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMu4ecKuX GopmMyJ 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 BeTHINHAMH

- IPaBUIBHO COCTaBIEHbl YPABHEHUS, CBA3BIBAIOIIUE XHMHYECKUE
BEJINYUHBI

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

- 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

- JIOTNyIlleHAa OJHAa OLIMOKa TMpH COCTaBJICHUH YypaBHEHUH,
CBSI3BIBAIOIIMX XUMUYECKUE BETUYMHBI

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

MareMaTHYeCKHe PacuyeThbl 0 XUMHYECKHUM GopmMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpUBaeMoe siBJeHHE ¢ KOJIHYeCTBEHHOM
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 MaTEMAaTUYECKUX PACUETOB COAEpX aT  LHUPpPOBOE
3HauUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAuUEHUE €IMHUIIBI U3MEpPEHUs]
xumuyecknx BenuunH (CH)

0,4

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

- B OJIHOM pE3yJIbTaTe MaTeMaTHYEeCKOro pacyera COICPIKUTCS TOJBKO
ero ¢ poBoe 3HaYCHUE

0,3

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

- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOTO 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 COAEPKAT TOJIBKO]
11M(POBbHIE 3HAYECHHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUYICCKUC PACUYCThI

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 HapyllleHa MOCIeI0BaTeIbHOCTD, JJOTUKA 00BSICHEHUS] 0,1
peIleHus 3a/1aHUs, BBIBOJIBI apPTyMEHTHPOBAHBI U 00OOCHOBAHBI; CTYICHT

UCIBITHIBACT HE3HAYUTEIbHBIC 3aTpyJaHEHMUS, oTBeuas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HAUMTENbHO HApPYIICHA IOCIEJOBATEIbHOCTD, JIOTHKA OOBSCHEHHUS] 0

pemieHus 3aAaHusi (CTYAGHT HE MOXKET OOBSICHHUTH, KakuM 00pa3zoMm
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. MarepuajibHo-TeXHHYeCKOe o0ecrneyeHue JJIsi TNPOBeAeHHUS MPOMEKYTOUYHOM
arrecTanuu
[TpomexyTouHasi aTTecTalus IPOBOJUTCS B yueOHOM KaOMHETE XUMHUHU.

1.5. VYuyeOHo-MeTOoaMuYeckoe M HUHPoOpMAUMOHHOEe o0ecrieyeHHe [JIA TMPOBedeHHs
NPOMEKYTOYHOM aTTecTallul

1. Amndunorenosa, U.B.Xumus: yd4eOHHK W MPAKTUKYM JUISI CPEIHETO MPO(ecCHOHATEHOTO
obpazoBanus/ M.B.Audunorenora, A.B.babkoB, B.A.IlonkoB.— 2-¢ u3n., ucnp. u gom.— MockBa:
U3znarensctBo IOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko A.M. Opranuueckas xumus: yueObnuk /A.M. Apremenko.- 5-e uzz., ucmp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpodeccuonansHoe obpasoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanme. Xumus/ 'abpuensa O.C. , OctpoymoB WU.I'. - 6-e¢ u3m., ctep. — M.:
Axanemus, 2020.- 240c.https://academia

4. Audunorenosa, 1. B. XumMus: yueOHUK U TPAKTUKYM JJIsI CPETHETO MPOPECCHOHATBHOTO
obpaszoBanus/ M. B. Aupunorenona, A. B. ba6kos, B. A. IlonkoB..- 2-e u3f., ucnp. u J01.- Mocksa:
W3znarensctBo IOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHuTe/IbLHBbIE y4eOHbIe U3IaHUS

5. Xumus: 3agaun u ynpaxHenus/ Epoxun IOM. - 1-e mzg. — M.: Akagemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranuueckass xumusi: yueOHuk /A.H.ApremeHko.- 5-¢ u3f., ucmp.- u
nomn.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. OGmas xumus : yuedbnoe nocobue / I'muuka H.JI. — Mocksa: KnoPyc, 2019.
— 748 c¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcsl

8. www.pvg.mk. ru (omumnuana «I[Tokopu BopoObeBEI rOphI»).

9.www.hemi.wallst. ru (O6pa3oBaTenbHbIi CAlT IS IKOIBHUKOB «XUMHUS»).

10.www.alhimikov.net (OOpa3oBaTenbHBIA CAHT JJIS IKOJIBLHUKOB).

MeTtoanyeckue yKazaHus VI 00y4aOUIMXCSl 10 OCBOCHUIO THCHMIJIHHBI

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCS 1O BBITTOJHEHHUIO TIPAKTUIECKUX PadoT.

12. Meroanyeckue yka3zaHus Ui 00y4JaroIuXcs MO BBIMOJIHEHUIO 1JAO0paTOPHBIX padoT

32


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

