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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YacCThbIO MPOTrPaMMBI
MOJATOTOBKU CIleNUanucToB cpennero 3BeHa (manee — [IIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cneunanbHocT 21.02.03 CoopykeHne U 3KCIUTyaTalus
ra3oHe(TerpPOBOIOB U Ta30HEDTEXPAHMIIHUIII,

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

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOIIPEIETIECHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MMO3HUIMU JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAIMOHAJIBHO-KYJIBTYPHBIX Tpaguuuid, (QOpMUpPOBAHUE CHUCTEMBI 3HAYMMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AaHTUKOPPYIIMOHHOTO  MHPOBO33PEHUA,
MIPaBOCO3HAHMS, PKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKU3HECHHBIC IIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHSI K MCTOPUU U JIOCTHMIKEHUSM OTEUECTBEHHOMU
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 TpPO(ecCHOHANBbHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE pPOJIU
XUMUYECKUX KOMIETEHIIUH B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMIEHHS COOCTBEHHOTO HWHTEIUIEKTYaJbHOIO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaTbHOM eI TeIbHOCTH;

Memanpeomentule:

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

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



- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIICOBATEIBCKOM, TPOSKTHOM U COIUATBHOM
NesATEeIbHOCTH;

- HCIMOJb30BAaHUE PA3JIUYHBIX BHUAOB IO3HABATEIbHOW JEATEIBHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOrepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIupOBaHUS
TUIO0TE3, aHaJu3a U CHUHTE3a, CpaBHEHUs, 00OOIIECHUS, CUCTEeMAaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, OMCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJOB) AJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmrofieHHss, HAY4YHOTO OKCIEpUMEHTa) Ml W3Y4YEHHUs] Pa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TOJYYEHUS XUMHUYECKOU
uHbOpMaIlK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb MJIs JOCTIKEHHS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIBHOU cdepe;
npeaMeTHbIe:

- c(opMUPOBAHHOCTh TPEACTABJICHUI: O MaTEpPHAIILHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME ECTECTBEHHbIX HAyK U €€ pOJM B OOECHEYEHHU YCTONYMBOIO Ppa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTUYECKOM, SHEPreTHUEeCKOM M MHILEBOM
0€30MacHOCTH, B pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B OOECIEUCHUM PAIMOHAIBLHOTO MPUPOJONOIL30BAHMS, B
(dbopMUPOBaHUN MUPOBO33PEHUS U OOIIEH KyIbTYPhI YEIOBEKA, a TAKKE IKOJIOTUIECCKH
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

- BJIQJICHAE CHUCTEMOW XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraoIUe MOHATHS (JOMOJHUTENBHO K CHCTEME MOHATHI 0a30BOTO yPOBHS)
- M30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHE aToMma, TMOpHIu3alvs aTOMHBIX
opOuTaneil, XuMuueckasi CBsi3b («O» M «T — CBSI3b», KpaTHbIE CBS3M), MOJIApHas
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmynia, u3oMmepus (CTPYKTypHas, TeoMeTpudecKas
(uMc-TpaHc-u30MepHsi), THUMBI XUMHUYECKHX peakiuii (ToMo- W TeTepOreHHBIE,
oOpaTuMble W HEOOpaTHMbIEC), pPaCTBOPHl (MCTUHHBIC, UCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHAPATHI, CTENEHb JHUCCOIUAIMU, SJEKTPOJIN3, KPEKHHT, PUMOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIllMe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH, COBPEMEHHbBIC
NPEACTaBICHUS] O CTPOCHHHM BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJIMOJICKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHH3MaX XHMHUYECKHX PEaKIuH,
TEPMOJMHAMHYCCKUX ¥ KHHETHYECKHX 3aKOHOMEPHOCTAX UWX TPOTEKaHHs, O
XMMHYECKOM pPaBHOBECHH, NWCIEPCHBIX CHUCTEMaX, (AKTOJOTUYECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, TOJYYECHMH W OE30MaCHOM HCIOJIb30BAHUU BAKHEHIIINX
HEOPTaHWYCCKUX W OPTaHWYCCKHUX BEIIECTB B OBITY M MPAKTUYCCKOH ACATEIHHOCTH
YeNoBeKa; OOMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOM3BOJACTBA (Ha IMpUMepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKu HEPTH);

- chopMUPOBAaHHOCTH YMEHUM BBISBIIATH XapaKTEPHBIC MPU3HAKU U B3aMOCBSI3b
W3YYCHHBIX TOHSATUH, NPUMEHSIThH COOTBETCTBYIOIIME TIOHSITHS TIPH OINHUCAHUU
CTPOEHUS U CBONCTB HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB U MX IMPEBPAICHHI;
BBISIBIIAITH B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHUSMH W TIPEICTaBICHUSIMU
JIpYyTUX MpeAMETOB sl 0ojiee OCO3HAHHOTO MOHUMAHMUS U OOBSICHEHUS CYLTHOCTH
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MAaTEPUAJILHOTO €IMHCTBA MHUPA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSCHEHHUS M TNPOTHO3UPOBAHUS SIBICHUH, HMMEIOIUX €CTECTBEHHOHAYYHYIO
MIPUPOLY;

- cOpMUPOBAaHHOCTh YMEHMI HCIOIb30BaTh HAUMEHOBAHUS XHMHUYECKUX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMUU H
TPUBHAJIbHBIE HA3BAaHUS BEUIECTB, OTHOCSIIIUXCS K U3YUEHHBIM KJIacCaM OPTraHUYECKUX
U HEOPraHMYECKHX COCIMHEHMI; HCIOIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHUSI (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
AIIEKTPOHHOTO OajlaHca ATUX PEaKIUii; peakluii MOHHOTO OOMEHa IMyTEM COCTaBJICHUS
MX TIOJHBIX M COKPAILICHHBIX HOHHBIX YPAaBHECHWM; PEaKUHUN THAPOJIN3a, PEaKIUu
KOMITJIEKCO0Opa3oBaHus (Ha TpUMEpPE TUIPOKCOKOMIUIEKCOB IMHKA W AJTIOMUHUA);
IOATBEPKAATh XapaKTEPHbIC XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMU U 3aIIUCSIMUA YPABHCHUN XUMHUUYECKUX PEAKLINIM;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSTEJIbHO BHIOMPATH
OCHOBAHMSI U KPUTEPUH IS KIacCU(PUKAIMKU H3YyYAEMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMICKAINIMUX 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,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- c(opMUpOBaHHOCTh YMEHUW TMOATBEP)KJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUU OT
KPAaTHOCTH W TUINA KOBAJIEHTHOW CBSI3U («O» U «T — CBSI3b»), B3AUMHOI'O BIIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEHW peann3aluu
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIUN;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM W BO30Y>XJIEHHOM COCTOSIHUM) U HMOHOB XUMHYECKHUX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsl .M. MenneneeBa W UX  BAJCHTHBIC
BO3MOXXHOCTH, MCIIOJIB3Ysl TOHSTHS «S», «p», «d-2JIEKTpOHHBIE» OpOUTaNH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCJAMHEHUN 110 TIEPUOIaM U TPYyIITIaMm;

- BJAJICHUE CHUCTEMOM 3HAHUKA O METOAAX HAYYHOTO IIO3HAHUS SIBJICHUM
MPUPOABI, UCIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX W YMEHUSAMHU MNPUMEHSITH 3TH
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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KOJMYECTBEHHOW CTOPOHBI: pacueThl IO HAXOXKACHUIO XUMHUYECKOH (HOPMYIIBI
BEILIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIIMU, €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
MO3UIIANA IKOJOTUIECKON O€30MacHOCTH MOCEACTBUS OBITOBOM M TPOW3BOICTBEHHON
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 DSKCIEPUMEHT (TOJIydeHUE M H3YyUYCHHE CBOWCTB HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKINU YTIEBOIOPOIOB PA3INYHBIX KJIACCOB
U KHCIOPOJCOAEpKAIINX OPraHNMYECKUX BEUIECTB, PEHICHUE JKCIIEPUMEHTAIbHBIX
3a/lad 1O PACIO3HABAHUIO HEOPraHWYECKUX W OPraHMYECKHUX BEHIECTB) C
COOJIIOJICHNEM MpaBMJI 0E€30MacHOr0 OOpallleHus C BEIIeCTBAMH W JIabOpaTOPHBIM
o0opyaoBaHueM, (popMyIUpPOBAThH 1€MW HCCIIECIOBAHUS, MPEJOCTABISTh B PA3TUUYHON
dbopme pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTH;

- c(hOpMUPOBAaHHOCTh YMEHUU OCYIIECTBISATH IIE€JICHANIPABICHHBIA IOUCK
XUMHUYECKON HMHGOpPMAIMU B Pa3IMYHBIX HCTOYHUKAX (Hay4yHass U y4yeOHO-Hay4dHas
JuTepaTypa, CpelicTBa MaccoBoi nHpopMaluu, ceth IHTEpHET U Apyrue),KpUTUIECKU
aHaJIM3UPOBaTh XMMUUYECKYI0 HH(GOpMalUIo, NepepadaThiBaTh €€ U HCIOJIb30BAaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueit;

- cpopMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIICCTB, IMOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOU
JIOTTYCTUMOW KOHIIEHTPAIIMKM, W TOSACHITh Ha NPHUMEPAX CIOCOObl YMEHBIICHHS U
MpPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS HA OPTraHW3M YEJIOBEKA.

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 yueOHasi Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78

B TOM YHCIIE:

JIEKLMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71a00paTOPHBIE 3aHATHS 10
IIpomeskyTounas arrecrauus: 1udpdepeHIMPOBAHHDBIN 3a4eT




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

HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJia, J1ad0paTopHble M NPAKTHYECKHE 3aHATHSA, O0Bem YpoBens Konmbt
pa3/1esioB U TeM caMocTosiTeJIbHAsi padoTa o0yuarouierocsi, Kypcosas padéora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NMPOrpaMMbI
1 2 3 4 5)
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
IpeIMETHBIC KOMITCTEHIINH B
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 6 cootBercTBHM ¢ PI'OC cpennero
obmero oopazoBaHus,
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 YTBEPIKACHHOTO MIPUKA30M
CtpoeHue aToM0OB MuHHCTEpCTBa 00pa30BaHHUs U
XUMHYECKHX CoBpeMeHHast MoOJenb CTpoeHUs: aroMa. CHUMBOJHWYECKUM S3BIK XHUMHH. 2 Hayku P® ot 17.05.2012 Ne 413
3JIeMEHTOB 1 XUMHUYECKUI JJIEMEHT. DJIeKTpOHHAas KOH(UTypanus aToMa.
npupona Knaccugukaiius XUMAYECKHX 3JIEMEHTOB (s-, P-, d-31meMeHTsI). BaneHTHbIe 1
XHMHYECKoii cBsizu | DIEKTPOHBL.  BaleHTHOCTh. DJEKTpOHHAs MPUPOJA XUMHYECKOH CBS3H.
DNEeKTPOOTPULIATEILHOCTh. BuUIbl XUMHUYECKOM CBsI3M  (KOBaJICHTHAs,
MOHHAsI, METAJTTHYECKasi, BOJOPO/IHAS) U CIIOCOOBI ee 00pa30BaHUs
IIpakTnyeckoe 3ansaTue Ne 1 PemieHwe 3agaHuil Ha HCMOJb30BaHHUE
XMMHYECKOM CHUMBOJMKM W Ha3BaHUM COEAMHEHU [0 HOMEHKJIAType
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM M NPUKIAJHOM XUMHH U
TPUBHAJIBHBIX ~ HAa3BaHUM  JUISI  COCTaBJICHHUS  XUMHUYECKHX  (HOpMyT
JIBYXaTOMHBIX COEMHEHUN (OKCUAOB, CyIb(UIO0B, THAPUIOB U T.II.) U IPYTHX 2 2
HEOPTaHUYECKUX COCAUHECHUHN OTHEIBHBIX KIIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHHE CBS3UM MEXKIY CTPOCHUEM aTOMOB
XAMHYECKUX  JJIEMEHTOB M  MNEPUOJMYECKHUM  H3MEHEHHUEM  CBOMCTB
XMMHYECKHUX DJIEMEHTOB U HUX COCIWHEHUN B COOTBETCTBUU C IIOJOKEHUEM
[Tepronueckoi CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeseeBa

Ilepronnueckas cucrema xumuyeckux a3emeHtoB J[.M. Mengeneesa.
O®usnueckut  cmbicn  I[lepuogumueckoro 3akoHa J.M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMH TPOCTBIX M CJOXHBIX BEIIECTB B COOTBETCTBUU C IIOJOKEHUEM
XHMHYECKOro 3jeMeHTa B llepuoanueckoin cucreme. MUpOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue [lepmoamyeckoro 3akona .M. MenneneeBa. IIporuossi
A.N. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PerieHue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUI HA XapaKTEPHU3aLHUIo
XUMHYECKHX D3JIEMEHTOB «MeTaindecKue/HeMEeTaJUTHIEeCKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C HX
AJEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B MEPUOJAMYECKONM CHCTEME
xumudeckux snementoB /.. MeneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus 1 TUIIBI XMMUYECKUX PEaKLuil ¢ yuaCTHEM HEOpraHM4eCKUX
BenlecTB. CoOCTaBl€eHHE YpaBHEHUN peaklUMi COEIUMHEHUS, pa3IoKEHus,
3aMelleHus, 0OMeHa, B T.4. peaki1ii FOPEeHNUs, OKUCIIEHUS-BOCCTAHOBIICHUS.
YPaBHeHI/Iﬂ OKHUCJIEHHI-BoccTaHOBIeHUS. CTeneHb OKHuciaeHus. OKUCIUTEID
u BoccraHoBUTeNb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ pEaKLUUH  METOJOM  DJJIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu B IIPUPOZE,
MPONU3BOACTBCHHBIX MMPOICCCAX U KUBHECACATCIBHOCTU OPraHu3MOB

IIpakTnyeckoe 3anaTue Ne2 KoinMyecTBEHHbIE OTHOILIEHUS B XHMHHU.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl 10 YPaBHEHUSIM
XUMHYECKHX peakiuuid. Moub Kak eIuHWIA KOJIMYECTBA BEUIECTBA.
MounsipHast Macca. 3aKOHBI COXPAHEHHUSI MacChl U dHEPruu. 3aKkoH ABOrajipo.
Monsipabiii 00beM ra3zoB. OTHOCHTeNbHAs IUIOTHOCTh Ta3oB. Pacyersl 1o
YPaBHEHMSM XHMHUYECKUX PEAKLUUH C HCIOIb30BaHMEM MAacchl, 0ObemMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIlECTBA

IIpodeccnonaiLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2.

Conep:xxanue yueOHOro MaTepuaJia
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JIEKTPOJIMTHYECKA
s JUCCOl A Us U

Teopus  snekTponuTHdeckol — guccouuanuu. HMoHBL.  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI. Peakinu nonHoro ooMeHa. CocTaBiieHHe peakiiii 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 XUMUUYECKUE PEAKIIUU 2
JlaGoparopHoe 3ansiTue Ne 1
JlaboparopHasi pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUoB (M0 COCTaBY M KOJMYECTBY UCXOAHBIX M 00pa3yIOLIUXCS 9
BELIECTB) U IPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBeneHune 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 HeopraHMYECKHX
CTpOeHue BemiecTB. [IpocTeie u crnoxkHble BemiecTBa. OCHOBHBIE KJIACCHl CIIOYKHBIX
HEOPraHMYEeCKUX BellecTB  (OKCUIBI, THJPOKCHIbI, KHCIOTBI, coiu). B3aumocssa3b
BeIECTB HEOPraHWYECKUX  BELIECTB. ArperatHble  COCTOSIHMSI ~ BEIIECTBA.
Kpucranmnnueckue u amopdHble BemiecTBa. THUIBI KPUCTAJUTMUECKUX 2

peLIeToK (aTOMHasi, MOJIEKYJIsIpHasi, MOHHAs, METAJJIMUecKas). 3aBUCUMOCTh
¢u3nyecKuX CBOWCTB BeUIECTBA OT THUIMA KPUCTAIIMYECKONW pELIeTKH.
3aBUCHUMOCTb XMMHYECKON aKTUBHOCTH BEILECTB OT BUJA XUMHUUYECKOU CBS3U
U TUIA KpUCTAINIMYecKon pemeTku. [IpuunHbel MHOrooOpas3us BEIIecTB

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

HI/I‘IHOCTHHe, MCTAIIpCAMECTHLIC U
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IIpakTyeckoe 3ansaTHe Ne 3

Homenknarypa HeopraHM4ecKMX BELIECTB: Ha3BaHWE BELIECTBA HCXOMAS W3
UX XUMHUYECKOH (OPMYIIBI UM COCTABICHHNE XUMUYECKOH (HOPMYIIBI HCXOS
u3 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmanbHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIAType M XHUMHUYECKUM (opMyjaM HEOPraHHMYECKHUX BEIECTB
pa3IMyYHbIX KJaccoB (yrapHblii Ta3, YIJIEKUCIbIA Ta3, aMMHUaK, ralieHas
U3BECTb, HEralleHas H3BECTb, NMUThEBAs coJa M JPYTUX): Ha3bIBaTh U
COCTaBIJIATH (POPMYJIbl XMMUYECKHX BEIIECTB, ONPEACIATh MPUHAIIC)KHOCTh
K KJIaccy.

Hctounukn xumuyeckoi uH(pOpManuu (CpeAcTB MaccoBOi WHGOpMAaIHH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMANMM 1O HA3BAHUAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM

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

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Metamel.  O0mme Qu3nyeckue W XUMHUYECKHUE CBOWCTBA METaJLIOB.
CnocoObl monmyueHusi. 3HaUY€HHWE METaNIOB M HEMETAJUIOB B MPUPOAE U
JKU3HEICSITEIIBHOCTA YeJIOBEeKa M OopraHu3MoB. Koppos3usi MeTaisioB: BUABI
KOPPO3HUH, CTIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemerannsl. OOuime ¢usnueckue M XUMHYECKHE CBOWCTBA HEMETAJUIOB.
Tunuyneie cBoiictBa HemerawioB IV— VII rpynn. Knaccudukanus wu
HOMEHKJIAaTypa COEAMHEHHH HeMeTaoB. KpyroBopoTel OHMOT€HHBIX
3JIEMEHTOB B IIPUPOJE

XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(OKCHIIOB, THUJIPOKCHJIOB, KHUCJIOT, cojied u Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIIMX
OKCHUJIOB U TUIAPOKCHUIOB

JInyHOCTHBIE, METANIPEAMETHBIE U
MMPEAMETHBIC KOMIICTCHIIUN B
cootBercTBuH ¢ PI'OC cpeanero
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IIpakTnyeckune 3aHaTHa Ne 4 CocTaBleHHE YpPaBHEHUH XUMHYECKHX
peakuMid ¢ y4acTHEM IPOCTBIX U CJIOXKHBIX HEOPraHWYECKHUX BEIIECTB:
METaJUIOB U HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX
JJIEMEHTOB; HEOPraHWYECKHUX KUCJIOT, OCHOBAaHMM M  aM(OTepHBIX

o0111ero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413

. " 2
THJIPOKCUIOB; HEOPTaHMUYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUil  Ha
CBOWCTBA, COCTaB, IOJyueHHE M OE€30MacCHOE HCIIOJIb30BAaHUE BAKHEUIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON ACSITEIbHOCTH YeIOBEKa
Tema 3.3. Copaepxxanue yyeOHOro MaTepuasa 4
Nnentudukanys
HEOPraHMYECKHX JladopaTopHoe 3ansiTue Ne 2
BEILIECTB Jlaboparopnas pabota «MaeHTHUUKAIMS HEOPraHUYECKUX BEILECTBY.
Pemienune skcriepruMeHTAIBHBIX 33124 10 XUMHUYECKAM CBOHCTBAM METAJLUIOB
U HEMETAIlJIOB, 10 PACIO3HABAHUIO U MOJYYEHUIO COCAMHEHHI METauIoB U 9
HemeTaiuioB. VneHTnukanus HeopraHMIeCKUX BEIIECTB C UCTIOIb30BAHUEM
uX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX Kau€CTBEHHBIX PEaKIIHM.
KadecTBeHHble peakuuu Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHHUSI.
Koutpoabnas padora Ne 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYyIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 28
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia 4

13




Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

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

XHUMHUYECKOE CTPOCHHME KaK MOPSAJOK COEIMHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJIEGHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU XMMHUECKOIO
CTpOEHUA OpraHuyeckux coeauHeHut A.M. bytnepoBa. YriaepoaHslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
cTpoeHust monekyn. M3omepus u uzomepsl. [loHsTHE O PyHKIMOHATBHON
rpynne. Paaukan. [IpuHnune! kiaccupuKauy OpraHUdecKuX COEIUHEHHMA.
MexayHaponHas ~ HOMEHKJIarypa | INPUHUUIIBI  HOMEHKJIATYphI
opranuveckux coenuHenuil. [lonarue o0 a3oTcomepikKalMX COETUHEHHSX,
OMOJIOTHYECKH aKTHBHBIX BellecTBax (yriieBojax, KHpax, Oenkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COCIUHEHHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apoOMaTHYeCcKHue
YIJIEBOAOPOABI, CIHPTHI, (EHOJBI, aNbICTUIB, KETOHBI, KapOOHOBBIC
kucinotsl U jp.) CocraBieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
GopMysl OpraHMYecKMX BEIIECTB OTAEJIbHBIX KJIACCOB, HCHOJB3YS HX
Ha3BaHUS IO CHCTEMAaTWYeCKOM M TPUBHAJIBHOM HOMEHKIAType (ITHIIEH,
alneTusIeH, ruiepuH, GeHon, GopmManbaerul, YKCYCHass KUCJIOTa, TIUIUH).
PacueTsl mpocreiiiielt ¢GopMynbl OpraHMYECKOW MOJEKYJbl, HCXOISd U3
AJIEMEHTHOTO cocTaBa (B %)

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMETHbIC KOMIICTECHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHuncTepcTBa 00pa30BaHUsg U
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpTaHHYECKHUX
COEIUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMH OTIENIbHBIX
KJIacCOB (OCOOEHHOCTH KJIACCU(UKALUU U HOMEHKJIATYpbl BHYTPHU KJacca;
TOMOJIOTHUECKUH psii ¥ ob1mas Gopmyina; nomepus; Gpusnueckue CBONWCTBa,
XUMUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

JIMYHOCTHBIC, METANPEAMETHBIC U
MpeMETHbIC KOMIICTCHIIUH B
cootBetrcTBuM ¢ PI'OC cpeanero
o0miero oopa3zoBaHws,
YTBEPKICHHOTO PUKA30M
MunHucTepcTBa 00pa3oBaHus U
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— TMpeJenbHbIe YIIeBOAOPObI (aIKaHbl U IUKJIOaNKaHbl). ['opeHHe meTaHa
KaK OJWH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B TPOMBIILICHHOCTH U OBITY.
CBoiicTBa MNPUPOJHBIX YIJIEBOAOPOJIOB, HAXOXKJICHHE B MPUPOAEC U
MPUMEHEHHE AJTKAHOB;

— HemnpeneiabHble (IKEHbI, AJIKWHBl M QJKAJUEHBI) U apoOMaTHYECKHE
yIJIeBOAOpObl. ['opeHue aneTuieHa Kak MCTOYHUK BBICOKOTEMIEPATypHOTO
IJIAMEHU ISl CBAPKHU U PE3KU METAIIOB

— KHUCJIOPOJCOJEepKallie CoeAuHEeHUus (CnupThl U (HEeHOoJbl, KapOOHOBBIE
KHUCJIOTHI U 3(UpPHI, albACTHIBl U KETOHBI, XKHUPHI, yrieBoabl). IlpakTuyeckoe
MPUMEHEHUE  OSTWICHIVIMKONS,  TiuiepuHa,  ¢enona.  IIpumenenue
dopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MooIre CBOCTBa MbLIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTBHI, OEJKH).
BricokoMonekynsipHble COEAMHEHUsS (CUHTETUYECKUE U OMOJIOrMYecKHU-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOe 3BeHO. [lomumepusarus
ATHJIEHA KaK OCHOBHOE HAIllpaBJIEHHUE €r0 NCIOJIb30BaHNUS.

['eneTnueckas CBsI3b MEXKy KJlacCaMH OPraHUYECKUX COCIMHEHUN

IIpakTuyeckoe 3anaTme Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCOB (TpPHUBHANbHAs W MEXAyHapoJHas HOMEHKIATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YEeHMsI): TpeAeibHble (alKaHbl U
IUKJIOAJIKAHbI), HeNpelenbHble (JIKEHbI, QaIKUHBl M alKaAUeHbl) U
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI M (EHOJIbI, KAPOOHOBBIE KHCIOTHI U
3QUpBl,  AIbAErUABl M KETOHBbl, aMHMHBI WU  AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS. 3aJaHusl Ha COCTaBJIEHHE ypaBHEHUM
XUMHUYECKHUX PEAKIUI C yJaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIIE 10
MPEAJIOKEHHBIM 1EMOYKaM IPEBpAIICHUN), XapaKTepU3YIOIINX XUMHUYECKUE
CBOIMCTBAa OpPraHWYECKHX COCAMHEHUH OTIEIbHBIX KJIACCOB, CIIOCOOBI HX
MOJyYCHUS W HA3BaHHE OPraHUYECKUX COCIMHEHUW MO TPUBHUAIBHOW WU
MEKTYHAPOJHON CUCTEMaTUYECKON HOMEHKIIATYpeE.

Pemienue npakTuKo-OpHMEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA
OPraHNYeCKUX COCTMHEHUHN OTAEIBbHBIX KIaCCOB

Hayku PO ot 17.05.2012 Ne 413

JIMYHOCTHBIC, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o0rmiero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopHoe 3anHsaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEIECTB MpHU HarpeBaHum». IlonydeHne 3TUIeHA U U3ydeHHe
ero CBOWCTB. MozennpoBaHuE MOJEKY]I M XHMHUYECKHMX INPEBpALECHUN Ha
IIpUMepe ITaHa, STHUIEHA, alleTUIIeHA U JIp.

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

Conep:kanue y4eOHOT0 MaTepuaJia

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

Ponp opranmyeckoifi XuUMHUM B pEIICHUU NPOOJIEM SHEPreTHYecKOon
0€30MacHOCTH, B PAa3BUTUM MEIULIMHBI, CO3/IJaHUM HOBBIX MAaTEpUANOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajIbTepHATUBHBICE HUCTOYHUKU DHEPIHH).
OnacHocTh BO3JCHCTBUS Ha KMBBIE OPraHHU3Mbl OPraHUYECKUX BEILECTB
OTJICNbHBIX KJIAcCOB (YTIEBOJOPOABI, COUPTHI, (PEHOIBI, XJIOPOPTAHUYECKUE
IPOU3BOJHBIE, aAJBACTUABI U JIp.), CMBICH [IOKa3aTeiasl MpeleibHO
JOITYCTUMOM KOHIIEHTPALuu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnast pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENBHBIX  KiaccoB»  MaeHTudukanus
OpPraHMYECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB (Ha IpHUMEpE aibAETH0B,
KpaxMaia, yKCyCHON KUCIJIOTbI, O€JIKOB U T.II.) C UCIIOJIb30BaHUEM UX (hHU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakuuil. /J[eHarypanus
Oenka mnpu HarpeBaHuu. lIBeTHble peaknuu OenkoB. Bo3HuUKHOBEHUHE
AQHAJIMTUYECKOTO0 CHUTHajla C TOYKH 3pEHUS XUMHYECKHX IpOILIECCOB IMpHU
NPOTEKaHUH KAuyeCTBEHHON peaklMH, TO03BOJISIONIEH HAEHTH(PHUIMPOBATH
MpeIJI0’KEHHbIE OpraHYeCKHe BellecTBa

KontpoabHnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JINYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MuHHCTEpCTBa 00pa30BaHHUs U
Hayku P® ot 17.05.2012 Ne 413

Pa3pea 5.

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

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTh peaklMu, €€ 3aBUCUMOCTb OT PA3JIMYHbIX (AKTOPOB: HPUPOIbI
pearupyromux  BEIIECTB, KOHLEHTPALUU  PEarupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBble 3P PeKTsl
XUMHUYECKHUX PEAKIMHI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

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

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTUKO-OPUEHTUPOBAHHBIX
3a7aHuil Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha H3MEHEHHME CKOpPOCTU
XMMHUYECKON pEaKlMH, B T.4. C MO3ULMH 3KOJIOTMYECKH I1eecO00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM AESITEIBLHOCTU B LIENSAX COXPAHEHUS CBOErO
3I0pPOBbS M OKpYXarolled NpUPONHOM cpelpl. PemieHne npakTUKo-
OpPHUEHTHPOBAaHHBIX 33JaHUM Ha npuMeHeHue npuHnuna Jle-Illarense s
HaXO0X/ICHUs HAIPaBJICHUs CMEILEHUS PaBHOBECHS XMMMUYECKON peakuuu U
aHanu3 (aKTOPOB, BIMAIONINX HA CMEIIEHNE XUMHYECKOTO PAaBHOBECHS

Pasznea 6.

PacrBoOpsI

Tema 6.1.
[TonsiTHe o pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

PactBopenne kak ¢usuko-xumuuyeckuii mpomecc. PactBoprl. CriocoOsr
IPUTOTOBJIEHUS pacTBOPOB. PacTBopumocTh. MaccoBas 107151 paCTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MPeaeabHO JOMYCTUMON KOHLIEHTPALUN U €r0
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKOI 0€30IaCHOCTH.

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

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUA HAa PacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON AESITEIbHOCTH YeJIOBEKa

Tema 6.2.

ConeprxaHue y4eGHOro MaTepuaJia

JIndHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUg U
Hayku P® ot 17.05.2012 Ne 413
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HccnenoBanue
CBOICTB PaCTBOPOB

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

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

Pazmen 7.

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

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JeSTEIIbHOCTH
YeJI0BEeKa

Conep:xanue yueOHOro MaTepuaJia

Hoselimue QOCTHXKEHHMST XMMHUYECKOW HAyKM M XMMHYECKOM TEXHOJIOTHHU.
Ponp xumuu B oOecriedeHHH 3KOJIOTUYECKOM, SHEPreTMYecKol M IMHUIIEeBON
0e30macHOCTH, pa3BUTHM MeAuuuHbL. [IpaBmna mowcka ©  aHanM3a
XMMHUYECKOH MH(OpMalMM U3 pa3IMYHbIX UCTOYHHUKOB (Hay4yHas U ydeOHO-
HayJHas JINTepPaTypa, CPEICTBA MAaCCOBOK MHpopMaIuH, ceTh HTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 [louck W aHanmu3 KEWCOB O TMPUMEHEHUU
XUMHYECKMX  BELIECTB M  TEXHOJIOIMH ¢  yderoM  Oynyuiei
npoecCHOHANBHOM JIEATENIbHOCTH MO0 TeMaM: Ba)KHEHIIHE CTPOUTEIbHbBIE
MaTepuaybl, KOHCTPYKLIIMOHHBIE MAaTepuasbl, KPacKH, CTEKJIO, KepaMHKa,
MaTepuanbl s JJEKTPOHUKH, HAHOMAaTEpHasbl, TEKCTHJIBHBIE BOJIOKHA,
UCTOYHUKUA DHEPruM, OpPraHWYeCKMe M MHUHEpalibHble ynoOpeHwus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMHSL.

3amuta: IlpencraBneHue pe3ynbTaToB pelIeHUs KeWcoB B (opMe MUHHU-
JIOKJIaJa ¢ Npe3eHTauen

JIndHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUg U
Hayku P® ot 17.05.2012 Ne 413

IIpomeskyTouHas aTTecTaUMs MO AUcHUIIMHE (1M depeHUUPOBAHHBIH 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHUILIAHBI

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, JIabOpaTOpuM XUMHUU IS TIPOBEACHHUS 3aHITHH JISKIIMOHHOTO THIIA,
PaKTUYECKUX, JJAOOPATOPHBIX 3aHATHH, B TOM YHCJIE TPYIIIOBBIX, WHAUBUIYAIbHBIX,
IMMCbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaoIMe TEMAaTUUYECKHUE WLUTFOCTpAIlUU 110 paboyel mporpaMMe JHUCIHUILUTHHBI,
B TOM YHCJIe, BUJICO-ay MO MaTepHaIbl, KOMITBIOTEPHBIC MTPE3CHTAITUH.

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

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peasu3anuu y4e0HOM JUCUUIINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonaibHoro oopazosanus/ M.B.Andpunorenona, A.B.babkos, B.A.IlonkoB.—
2-¢ w3, wuchnp. w gon.— MockBa: MsmarensctBo [Opaiit, 2020.— 291c.—
https://urait.ru/

2. Aprtemenko A.W. Opranmdeckas xumusi: yueOHuk /A.M. ApTeMeHKO.- 5-€
m3a., wucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
ob6pazosanue). ISBN 978-5-406-00916-1

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

4. Andunorenoa, M. B. Xumus: yd4eOHHK M NPAKTHUKYM JIs CPEAHETO
npodeccruonanbHoro obpaszoBanusi/ U. B. AndunorenoBa, A. B. baOkos, B. A.
[TonkoB.- 2-¢ u3n., ucnp. u gom.- MockBa: MznarensctBo HOpaiit, 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. Opranndeckas xumus: yaeOnuk /A.H.ApTremeHko.- 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 (omumnuazna «Ilokopu BopoObseBEI 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
pabor
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM
NCIHUIIJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

D®opMbI U METOABI

Pe3yabTaThl 00yueHusn KOHTPOJISl M OLIeHKH
pe3yJbTaToB
o0yueHust

JUYHOCMHbLE: Tekyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIONIMMHKCS  POCCUUCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH | | - BBINIOJHEHUE

CaMOONPEIEICHUIO; nabopatopHoit

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

- LCJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHEH IMO3MLMU JIMYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEW HapooB Poccuiickol | mpakTHYECKOU
denepanuy, UCTOPUYECKMX M HALMOHAIBHO-KYJIBTYPHBIX TpaIulMi, | pabOThI
(bopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUs, NPABOCO3HAHHUS, 3KOJIOrHUYEecKol | hopma paboThI)
KYJIbTYpBbI, ClIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD )KU3HEHHbBIE TUIaHbI;

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

- TOTOBHOCTh K HPOJOJDKEHHIO OOpa30BaHMs M HOBBILIEHUS | (cpenHuil 6at o
KBaTMpUKAMA B W30paHHON MNPOPECCHOHATBHON JEATENIFHOCTH U | TEKYIIUM OI[CHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM; yCIIEBAEMOCTH)

- YMEHHE HCNOJIb30BaTh JOCTUKEHUSI COBPEMEHHOM XMMHUYECKOW | 2 cemecTp —

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

mMemanpeomemuule:. Meton npoBeneHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS | | IPOMEXYTOUHOMN
yYHHUBEpcaJbHble Y4eOHbIE NEHCTBUS (pEeryssTUBHbBIE, MO3HABATENIbHBIC, | ATTECTAIUH 2
KOMMYHHUKaTHBHBIE); CEMECTpA: BBINIOJIHEHHE

- CHOCOOHOCTH WX UCIHOJB30BAaHUS B IIO3HABATEJIbHOM U | KOMILJIEKCHOTO 3aJaHUs
COLIMAJIbHOW NMPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHHUIO
U OCYILIECTBICHHUIO Yy4eOHOW JeATENbHOCTH, OpraHM3alli y4eOHOro
COTPY/ZHMYECTBA C MENAarorMyeckKuMU pabOTHUKAMHU U CBEPCTHUKAMHM, K
Yy4acTHUIO B MOCTPOCHUH MHAMBUAYAIbHON 00pa30oBaTeIbHON TPaeKTOPHUY;

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

- WCIOJIb30BAHME  DPA3NIMUYHBIX  BUJOB  I103HABaTEIbHOMU
JEeSITEIbHOCTH M OCHOBHBIX HHTEIJIEKTYyaJIbHBIX onepauuid (OCTaHOBKU
3aaud, (OpPMYJIMPOBAHUS THUIOTE3, AHAIU3a W CHUHTE3a, CPAaBHEHMS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3el, TNOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB) JUIS PpEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUSA
(HaOnroieHHsI, HAyYHOTO OHKCHEPUMEHTA) Uil HU3YYeHHS DPa3IU4HbIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0MMOCTh CTAJIKUBAThCs B IpodecCHoHaTIbHOM chepe;
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- HUCIOJb30BAaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOJy4YEHUS
XUMHYECKON WH(pOpManuu, yMEHHE OIICHHTH €€ JOCTOBEPHOCTH st
JOCTUKEHHSI XOPOILIUX Pe3yNIbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTepUATHLHOM €TUHCTBE
MHUpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOJH B
00ecTeYeHnr yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEeBO 0e30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00eCreueHnr palMoHaIbHOTO MPUPOIONOIB30BaHus, B ((OPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEeH KYIbTYyphl YEIOBEKa, a TAKKe IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIOJIAralolue IMOHATUS (JOMOJHUTENbHO K CHCTEME MOHATUMN
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE M BO30YKIECHHOE COCTOSHUE
aToMa, THOpUAM3aIHs aTOMHBIX OpOUTAaNel, XUMUYECKasl CBA3b («O» U «T
— CBsI3bY», KpATHBIC CBSI3M), MOJIIPHAS KOHIEHTPAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMHUYECKMX peaKiuid (TOMO- W TeTepOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIE), PpPacTBOPHl (MCTUHHBIC, JUCIEPCHBIC
CHCTEMBI), KPHCTAIUIOTHAPATHI, CTENEeHb JIHCCOIMALUH, DIIECKTPOIIN3,
KPEeKUHT, pU(DOPMHUHT); TEOPUU U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pPEHYECKHE 3HAHWA, JIeKAIME B  OCHOBE IOHUMAHHUSA
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM, MOJICKYJISIDHOM W
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peakuui, TepMOJAMHAMUYECKUX M KUHETHUECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUS, O XHMHYECKOM pPABHOBECHUHU, IUCIICPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IMONYyYECHUH U
0€30MacCHOM  WCIIOJIb30BAaHWHM ~ BAXXKHEWIIMX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH IEATEeIbHOCTH YETIOBEKa;
OOMIMX HAYYHBIX MPUHITUIAX XHUMHYECKOTO MPOM3BOACTBA (Ha MpuMepe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(TH);

- c(OpMUPOBAHHOCTh YMEHU BBISABIATH XapaKTEpHbIE MPU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TOHATHUH, MPUMEHSATH COOTBETCTBYIOIINE
MOHATHSI TPU OMHMCAHUU CTPOSHUS U CBOMCTB HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB M WX NPEBPAINICHHI; BBISIBIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO MOHUMAHHUS U OOBSICHEHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHWHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO MIPUPO/TY;

- cOpPMHPOBAHHOCTh YMEHHH WCIIONB30BaTh HAUMEHOBAHWSI
XUMUYECKHX COEAMHEHUH MEXIyHApOJHOIO COI03a TEOPETHUECKOW W
MIPUKJIAHON XUMHUH W TPUBHAILHBIC HA3BAHHS BEMICCTB, OTHOCAIIMXCS K
M3YYEHHBIM KJIacCaM OPTaHWYECKUX M HEOPraHWYEeCKUX COCAMHEHU;
WCTIOJh30BaTh XMUMHYECKYI0 CHMBOJIMKY IS COCTaBJICHUS (opmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJIETHbIX) (OpMysl OpraHHMYECKHUX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPBIBATh MX
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CYHIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUM IOCPEACTBOM
COCTaBIJICHHS JIEKTPOHHOTO OajlaHCa 3TUX peakIuil; peakuuil MOHHOTO
OoOMEHa IIyTeM COCTaBJIEHUS MX IIOJHBIX U COKpAIEHHBIX MOHHBIX
YpaBHEHH; peakuuil TUAPONIU3a, peakuuil KOoMILIeKcooOpa3oBaHus (Ha
IpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA M aJIOMHUHM); IOATBEPKAATh
XapaKTepHble XHMHUYECKHE CBOWCTBAa BEIIECTB COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKLUH;

- c(OpMHPOBAHHOCTD YMEHUH KJIaccu(puIpoBaTh
HEOPraHWYECKNE M OpPraHMYECKHE BEINECTBA M XUMHMYECKHE PEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsS KilacCH(pUKaIUN
U3y4yaeMbIX XHMHYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB U
BaKHEHIINE CBOWCTBA BEILECTB, NPUHAMICKALUX K OINPEACICHHBIM
KjlaccaM M TIpyllaM CO€AMHEHUH (IpocThle BEIIEeCTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOJOPO/IbI, TPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBbIE KHUCIOTBI, CIOXHbBIE 3(PUPBI, KHUPHI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHUS O COCTaBE
U CBOMCTBax BEIIECTB JJ OSKCIEPUMEHTAIBHOM IIPOBEPKU TMIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKUX DPEaKUUd U
IIPOrHO3UPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS,

- C(OPMUPOBAHHOCTb YMEHUN MOATBEPXKIAaTh HAa KOHKPETHBIX
OpUMEpax  XapakTep  3aBUCHUMOCTH  pEaKLHOHHOW  CIIOCOOHOCTH
OpPraHUYECKHUX COEJAMHEHUN OT KPaTHOCTH W THUIIA KOBAJIEHTHOH CBSI3U
(«o» U «m — CBA3b»), B3aMMHOI'O BJIMAHHUS aTOMOB M TPYII aTOMOB B
MOJIEKyJlaX; a TakXKe OT OCOOCHHOCTEH peanu3aliil Pa3IndHbIX
MEXAaHU3MOB IIPOTEKAHMSI PEaKLIU;

- c(hopMUPOBAaHHOCTh YMEHHI XapaKTEepHU30BaTh SIJICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30Y)X/IEHHOM COCTOSIHUM) U HMOHOB
XUMHMUYECKHUX 21eMeHTOB 1-4 nepuonos Ilepuoamnueckoit cucremst [I.1.
MenzeneeBa U UX BaJCHTHbIE BO3MOXHOCTH, MCIOJIb3YS MOHATHUS «S»,
«p», «d-31EeKTPOHHBIE» OpPOUTANIU, SHEPreTHUECKUE YPOBHH; OOBSICHSATH
3aKOHOMEPHOCTH UW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3zyeMbIX MU COEIMHEHUI IO IEpUOIaM U TpyIam;

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

- c(OpPMHUPOBAHHOCTb ~YMEHUH TMPOBOAMTH  PACUYEThl IO
XUMUUECKUM (GopMyslaM M YpaBHEHHMSIM XUMHUYECKHX peakuuid ¢
UCMOJb30BaHUEM  (U3MYECKUX BEJIWYMH (Macchl, o0beMa Tra3os,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacyeThl MO0 HAXOXKICHUI0O XUMHYECKON (hOpMysbl BEIIECTBa;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIHH,
€CJIM OJIHO U3 NCXOJHBIX BEIIECTB JaHO B BUJIE paCTBOpaA C ONPENEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEET
MPUMECH); pacueTbl MacCOBOM MM OOBEMHOH JONM BBIXOAA MPOIYKTA
peaKIuu; pacyeThl TEMI0BOTO d(PdekTa peakimii, 00beMHBIX OTHOIIEHUN
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C TMO3UIMHA SKOJIOTHYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM W TIPOM3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM  BENIECTB; MCIOJIb30BaTh IOJyYEHHbIE 3HAHUS IS
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NPHUHATUS TPAMOTHBIX PEUICHUH TPOOJEM B CUTYaIUsX, CBS3aHHBIX C
XUMUEH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHHO IUIAHHPOBATH U
NPOBOAUTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M W3YYCHHE CBOMCTB
HEOPTaHWYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIJIEBOJOPOAOB  PAa3JIMUHBIX  KJIACCOB M KUCIOPOJCOACPIKALINX
OpPraHUYECKUX BEIICCTB, PEHICHUE OKCICPUMEHTAIBHBIX 33134 110
paclo3HaBaHHIO HEOPraHMYECKMX W OPraHMYeCKHX  BELIECTB) C
COOJIIOJICHHEM TpaBHJI 0O€30MacHOr0 OOpalieHHss C BelIeCTBaMU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIH HCCIICIOBAHMUS,
NPEJOCTaBIIATh B  pasziuyHOW (opMe pe3yiabTaThl IKCIICPHMEHTA,
AHAJIM3UPOBATh U OLICHUBAThH HX JOCTOBEPHOCTD;

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

- chopMHpPOBaHHOCT,  yMEHUH  OCO3HABaThb  OIACHOCTb
BO3JICHCTBUSI HA YKUBBIC OPraHU3MbI ONPEICICHHBIX BEUICCTB, MOHUMAs
CMBICIT TTOKA3aTelIsl PEISIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha MpHUMEpax CrocoObl YMEHBIICHUS W TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®oH OULEHOYHBIX CPEACTB JIsi NMPOBEJEHHMSI TEKYIIEro KOHTPOJISI H

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

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
ONMCAaHWE IIKAJ

ITokazarenu wu KpUTCpHUHU  OLICHHBAHHA KOMHGTCHHHﬁ,

OLCHMBAHUWA COACPKATCA B MPUJIO0KEHUH 1.

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

MeToanueckue MaTepuasbl

Meroanueckue Marepuainbl, ONPEACIAIONIME MPOUEAYPbl OUEHUBAHUS 3HAHUM,

YMEHUH,  XapakTepu3yronmx (HOpMHUpOBaHHE  KOMIETEHIIUMH,

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

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

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

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

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

HAaACXKHOCTH OLCHKH — CHCTEMa OILCHUBAHHS BBIIIOJIHCHUA 321[[8,HI/H>'I JOJDKHa 06HaI[aTI)
BBICOKOM CTENEeHbIO YCTOMYMBOCTH MPHU HEOJHOKPATHBIX OLIEHKAX YPOBHSA C(HOPMHPOBAHHOCTU
3HAaHWH, yMEHUH, MPAKTUIECKOTO OIBITA, OOIINX U MPO(HECCHOHATBHBIX KOMIETSHIIUH 00yJatOLIIXCs;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHMBAHMS BBINOJHEHMS 33JaHUM JIOJKHA IO3BOJSATH
WHTETPATUBHO OIICHUBATH OOIIHE U MPOPECCHOHATBHBIC KOMIICTCHIINN 00yUJaONTUX S,

O0OBEKTUBHOCTH OLIGHKM — OLEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUi JOJDKHA OBbITh
HE3aBUCHUMOH  OT  0COOEHHOCTeH  NpPO(ECCHOHANBHON  OpHUEHTAMH WM  [PEINOYTCHUH
Ipero/iaBaTesniei, OCyIeCTBIAIONMX KOHTPOJIb WM aTTECTALHIO.

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

- METOJ pacueTa NepBUYHBIX 0aJIIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAaHUS pe3yIbTaTOB 00y4EHUsI.

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

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

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

«HCYOOBJICTBOPUTCIBHO»

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

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

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

I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL;
I'mppatupoBaHHbIE OTPULIATEIILHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

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

BoccTanoBuTens - 3TO BEIMICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIA HATPHIA;
CepHOKHCIIBIIN HaTpUA.

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

XJIOpPUCTBIN HATPUIL:
XIopux HaTpUs;
Oxkcuj HaTpus,
I'mnpoxcun HaTpus;
Xopu1 Kaus.

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

Oxcun HaTpusl.

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

B menounoii cpene;

B HeiTpansHOU cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

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

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsr;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKy'IO JAUCCOLNUAIINIO OTKPBLI:

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

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

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

Peaknuu pasnoxeHus — 3To:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
ITonumepusanuu.

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

PacTtBOp rioko3sr;

PacTtBOp caxapo3sbl.

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

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

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

Awnh e

19. CepHas KuCjI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

Awnh e

B 3agapusx 21-24 Heo0X0AMMO VCTAHOBHTHL COOTBETCTBHE MEXKAV COAEPKAHNEM IEepPBOro W
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3ULINH,
0003HaYeHHOI OYKBOH, MMO0EPUTE COOTBETCTBYIOIIYIO IMTO3UINIO, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbl KUCIIOTHBIE

B) NO 3) okcuabl Heconeoopasyrome

4) conM KUCTBIC
22. YCcTaHOBUTE COOTBETCTBHE MeX a1y (POpMYIIOil BellecTBa U KIacCOM/TPYIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0W MO3UIUH,
0003HaYeHHOM OYKBOIi, MoAOEpUTE COOTBETCTBYIOMIYIO MTO3UIUIO, 0003HAUCHHYIO

uudpoi.

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

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

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

udpoil.

A) SO, 1) conn

B) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THAPOKCH]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEHIECTBO MPUHAJICKHT: K KaXKIOW MO3UITUH,
0003HaueHHOI OyKBOH, M010EpUTE COOTBETCTBYIOIIYIO MTO3UINIO, 0003HAUEHHYIO

nudpoi.

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

B) KCr(SOy); 3) ocHOBHas COJb

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

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

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

28. IIpogomkuTe NpeioKeHne: BelecTBa OyTaH U IEeHTaH 110 OTHOLIEHUIO JPYT K APYTY SBJISIOTCA. . .
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTraHoBUTE MOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOI0 Psijia aIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctwinupoBaHHOM BOJBI pacTBOpWIM 2 T XJopujaa HaTpus. PaccuuTaiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM PacTBOPE.

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

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

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

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

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

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

8. [Tpu B3aumopeicTBUN Kanblus ¢ BOJoH oOpazoBanock 0,3 MOJIb T'MIPOKCHAA KAJIbLUS.
Kaxoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACTUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTy4YEHHOM PacTBOPE.

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

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

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHUpPOBaHUE» OIPEIENETCs] MPOCTHIM CYMMHpOBaHHEM OalioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. O/IuH BepHbIN oTBeT paBeH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

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

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

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIECHHME IPABUIBHON IOCJIEIOBATEIBHOCTU YCTAHOBJIIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- NP1 OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIM CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcumanbHbIH Oann
BOIIPOCOB
1 | Paznen 1.00mas u HeopraHudeckasi XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu ouieHKH pe3y/1bTATOB BHINOJHEHHS MPAKTHYECKOI0 bannbl B cooTBETCTBUM
3a/1aHus C KPUTEPUSMU OLICHKH
1| Odopmienue yciioBus 3agaHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1aYH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMYMHbI
- yCIOBHE 3a/laHus O(OPMIIEHO C HE3HAUYUTEIbHBIMU HETOYHOCTSMH, 0,1
IPEJCTAaBJICHbI HE BCE XMMUYECKHE BETMUMHbI
- yclIoBUE 3a7aHus 0(pOPMIICHO HEBEPHO 0
2 | Ucniosib30BaHMe XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIH 0211
—0,3 6am1a
- BepHO OO0O3HAYEHHI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
UCIOJIb3YEMBIX B PELICHUH 3ajauil
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBUM 3aJladyd, JOmyimieHa | 0,2
HETOYHOCTb B ()OPMYIIaxX, UCHOJIb3YEMBIX B PEIICHUH 3a]1a4u
- JomymieHa | HETOYHOCTh Npu OO003HAUEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3a7auy, | HETOYHOCTH B (hOpMyJIaX, UCIOJIb3YEMbIX B PELICHUH 331a4H
- jonyuieHo 2 u 0ojiee HETOYHOCTU MpU O0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBMH 3ajaud, 2 U Oosee HeTouHOCTeH B (popMyiax, UCTIONb3YEMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanbHbIN 6211
—0,1 6anna
- pelleHHWe 3a/aud  OCYILECTBIISIETCS IO AJTOPUTMY:  3aIlUCH 0,1
HEO0OXOIUMBIX XUMHUYECKHUX dbopMyi,BepHast paccTaHOBKA
KO3 PUIIMEHTOB, MaTeMaTHYECKUIl pacdyéT NpaBWIbHO MOJ0O0paHHBIX
K02 (UIIMEHTOB HPEIICHNE IO XUMUYECKON dopMyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUI U3MepeHUs pU3NUECKUX BEJIUYUH B MaxkcumanbHbIi 6211
Me:xknyHnapoanyio cucremy equnun (CH) —0,3 6anaa
- BEpHO IepeBeJIeHbl pacueThl MEepeBOJia BCEX EIUHUI H3MEpeHUs] 0,3
¢duznyeckux BennynH B MexayHapoanyto cuctemy eaunuil (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOIHYIO CUCTEMY €IMHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM MPH MPOBEACHUHU pacyera MepeBoja €INHUIL] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl IEPEBOJIa BCEX €IMHUI] U3MEPEHUS 0
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYeCKUX GopMyJ VISl pelieHus 3a1a4u MaxkcumasbHbIH 0211

— 0,4 6anna

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

0,4
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CUMBOJIMKOH, HEOOXOAMMBbIE M  YCTAaHOBJIEHUS  COOTHOLICHMS
CYIIECTBYIOILETO MEXAY PU3NIECKUMHU BeTHUNHAMH

- IPaBUIBHO COCTaBIEHbl YPAaBHEHUS, CBA3BIBAIOLIUE XHMHYECKUC
BEJINYUHBI

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

- IHpaBUJIBHO COCTABJICHbI YPAaBHCHUS, CBA3BIBAIOIINC XWUMHYCCKUC
BCIIMYHHBI

0,3

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

- JIOTNyIlleHAa OJHAa OLIMOKa TMpH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIIMX XUMUYECKUE BETUYMHBI

0,2

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

- JOTyllleHa oOjHa omuOKa TMpPH COCTABICHUU YpaBHEHHI,
CBA3BIBAIONINX XUMHUYCCKUC BCIINYNHBI

0,1

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

MareMaTHYeCKHe PacuyeThbl 0 XUMHYECKHUM GopmMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpUBaeMoe siBJeHHE ¢ KOJIHYeCTBEHHOM
CTOPOHBI

MakcuMAJIBHBIA 02J11
— 0,4 6anya0B

- BEpPHO MPOU3BENEHHI BCE MATEeMAaTUYECKHUE pacdyeThl IO BCEM
XUMHUYECKHM (OopMynaM B COOTBETCTBHH C CIWHHUIAMU H3MEPCHUU
xummudeckux BennuuH (CH);
- BCE pe3yJbTaThl MaTEMaTUYECKUX PACUYETOB COAEpX aT  LHUPpPOBOE
3HauUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAUEHHUE €IMHUIIBI U3MEpPEHUs]
xumuyecknx BennunH (CH)

0,4

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

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

0,3

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

- B OJIHOM pe3yJIbTaTe MaTEMAaTHYECKOrO pacyeTa COMCPIKHUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

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

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

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUYICCKUC PACUCThI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 0aJ11

0,1 6anoB

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

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

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MaxkcumanbHbIi 6211
— 0,2 6a10B
- O0BsICHEHUE PEIICHMs 3aJaHusl MOCJIE0BATEIbHO, CBSI3HO, JIOTHYHO, 0,2

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

- HE3HAYUTENIbHO HapylleHa MOCIeI0BaTeNIbHOCTh, JJOTUKAa 00BSICHEHUS] 0,1
peIleHus 3a/IaHUs, BBIBOJIBI apPTyMEHTHPOBAHBI U 00OOCHOBAHBI; CTYICHT

UCIBITHIBACT HE3HAYUTeINIbHbIC 3aTpyJqHEHMUS, oTBevas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HQUMTENbHO HApPYIICHA IOCIEI0BATEIbHOCTD, JIOTHKA OOBSICHEHHUS] 0

pemieHus 3aAaHusi (CTYAGHT HE MOXKET OOBSICHHUTh, KaKuM 00pa3zoMm
OpUIIe] K PEUICHUIO 33/1aHMs), BBIBOJABI HE MOTYT CUHTaThCs
apryMEHTHPOBAHHBIMU H OOOCHOBAaHHBIMH; CTYJCHT HCIIBITHIBACT|
3HAYUTEIbHBIC 3aTPYAHEHHsI, OTBEYasi HA COIYTCTBYIOIINE BOIPOCHI

UTOI'o 2

1.4. MarepuajibHo-TeXHHYeCKOe o0ecrneyeHue JJIsi TNPOBeAeHHS MPOMEKYTOUHOM
aTrecTanuu
[TpomexyTouHas aTTecTanus IPOBOJUTCS B y4eOHOM KaOMHETE XUMUH.

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

1. Amndunorenosa, U.B.Xumus: yd4eOHHK W MPAKTUKYM JUISI CPETHETO MPOo(ecCHOHATEHOTO
obpazoBanus/ M.B.Audunorenora, A.B.babkoB, B.A.IlonkoB.— 2-¢ u3n., ucnp. u aom.— MocCKBa:
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 npocdeccuonansHoe obpasoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanume. Xumus/ 'abpuensa O.C. , OctpoymoB W.I'. - 6-e¢ u3m., ctep. — M.:
Axanemus, 2020.- 240c.https://academia

4. Audunorenosa, 1. B. XumMus: yueOHUK U TPAKTUKYM JJIsI CPETHETO MPOPECCHOHATBHOTO
obpazoBanus/ M. B. Aupunorenona, A. B. ba6kos, B. A. Ilonkos.- 2-e¢ u3A., uchp. u J01.- Mockpa:
N3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHuTe/IbLHBIE y4eOHbIe U3IaHUS

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

6. Apremenko A.M. Opranuueckass xumus: yuyeOHuk /A.H.ApremeHko.- 5-e¢ u3f., ucop.-
nor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O6mas xumus : yueOHoe nocobue / I'muukxa 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 AJIS IKOJIBHUKOB «XUMHUS»).

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

MeTtoanyeckue yKazaHus VI 00y4aOUIMXCSl 10 OCBOCHUIO THCHMIJIHHBI

11. MeTonuueckne yka3zaHus JIsl OOyJarOIIMXCS 11O BBITTOJIHEHHUIO TIPAKTUIECKUX PaboT.

12. Meroanyeckue ykazaHus Ui 00y4JaroIuXcs MO BHIMOJIHEHHUIO JAO0OpaTOPHBIX padoT
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