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1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOM YUYESBHOM JUCIHUITIIUHBI
OVY]1.04 Xumusi

1.1. MecTo AMCUMILUIMHBI B CTPYKTYpe o0pa3oBaTtebHoii mporpammbl CIIO:
PaGouast mporpamma 00mIE00pa3oBaTENbHOW y4eOHOH IUCHUILIMHBI SBISCTCS YaCThIO
OCHOBHOH 00pa3oBaTenbHOM nporpammbl B cootBetcTBHH ¢ PI'OC CITO 15.02.16 Texnonorus
MAalIHHOCTPOCHUS, BXOLIYI0 B YKPYHNHEHHYIO TPYyINIy CIenuanbHOCTel (mpodeccuii)
15.00.00 MammHocTpoeHHe
1.2. Iesin ¥ UIAaHUPYeMBble Pe3yJIbTAThl OCBOEHHS TUCIMIIMHBI:

1.2.1. leab AMCHMTLIMHBI
Conepxanue mporpamMMbl oOmeoOpa3oBarensHOi yaeOHONW mucnumumnHael OY (.04 Xumus
HaIpaBJICHO HA JOCTIKEHHUE PE3Y/IbTATOB €€ U3yUSHUS B COOTBETCTBUH C TpeboBaHusimu ®I'OC
COO c¢ yuerom npodeccnonanbHoit Harpasierroct OI'OC CIIO.

1.2.2. IInanupyemble pe3yabTaThbl OCBOEHHUsI 00111e00pa30BaTeIbHOMH y4eOHOH AMCHUIIMHBI B

coorBercTBUU ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Ocoboe 3HaYeHNE AUCIMILIMHA UMeeT mpu popmuposanun u passutun OK n 1K

IInanupyembie pe3yabTaThl 00yUeHHs

ITOCTHXKCHU A,

O0ume u
npogeccuona-
JbHBIE Oo6urue JucuunauHapHbie

KOMIIeTeHITHH

OK 01 B yacTH TPY/I0BOr0 BOCHMTAHUN: |- BIAJCTh CHCTEMOH XHMHYECKUX 3HAHUM,

BriGupars TOTOBHOCTh K TPYLy, OCO3HAaHME| KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIIHe

oco6h [ICHHOCTU MacCTepCTBa, TPYLOIO0HUE; | MOHATUA (XMMHUYECKUH D3JEMEHT, aToM,

e — TOTOBHOCTh K AKTHBHOH| SIEKTPOHHAs obonoyka aroma, s-, p-, d-
WICATEIIBHOCTH TEXHOJIOTUYECKOU H| JJICKTPOHHBIC 0p6I/ITaJ'II/I aToOMOB, HOH,

HpO(})eCCI/IOHaﬂ conManbHOI HaIpaBJIEHHOCTH, MOJIEKYJIa, BaJICHTHOCTb,

EHOH CII0COOHOCTh HWHUIMUPOBATD,| JIEKTPOOTPUIIATENLHOCTD, CTEIEHb

NCATEIHOCTH  [UIAHUPOBAaTh W CaAMOCTOSATEIBHO| OKHMCJICHUs, XUMHUUYecKas CBs3b, MOJb,

[PUMEHUTENBH [BBITIOTHATh TAKYIO JeATEIbHOCTD; MOJISIpHas ~ Macca, MOJSIPHBIH  00BeM,

0 K pasnuuppM [ MHTEPEC K DasiTMuHBIM c(epam| yIIepORHBIA  CKeneT,  (yHKUHOHATbHas

konTexcram  [IPODECCHOHANBHOM AEATENbHOCTH, | TPYINA, pajuKal, H30MEpUs, H30Mepbl,
OBiajgenue YHHBepPCATBLHBIMH| TOMOJIOTUYECKUH psn, TOMOJIOTH,
[y4eOHBIMH MO3HABATEJIBHBIMH| YTJIEBOIOPOIEI, KHCIIOpOJI- u
lneiicTBUsIMHU: A30TCOEpPIKALIHEC COCMHEHUS,
a) 6a30BbIe JIOTHYECKHe AefiCTBHSA: | OHOIOTHYECKH AKTUBHBIE BeI[eCTBA
- CaMOCTOSATENbHO (HPOPMYIHPOBATh H| (YIIEBOABL, JKUpPBL, OCIKH), MOHOMED,
AKTyaJIN3HUPOBATH npobiemy,| momumep, CTPYKTYpHOE 3BEHO,
[paccMaTpuBaTh €€ BCECTOPOHHE; BBICOKOMOJIEKYIISIPHBIE COCJTMHEHHUS,
- YCTaHaBIMBaTh  CYIIECTBEHHBIH| KPHCTAJUINYECKast pelerka, THIIBI
MPU3HAK WM~ OCHOBAaHWS O] XUMHYECKHX  peaknud  (OKHCIUTEIbHO-
CPaBHCHUA, Knaccm’pmcaunn H| BOCCTAHOBUTCIILHBIC, 3K30-U
0000IIeHNS; SHJOTEpPMHUYECKHE, peaknuuu  HOHHOTO
- ONpenemsTh LeNu AeSATENbHOCTH, OOMeHa), pacTBop, 3JIEKTPONIUTEHI,
BajaBaTh MapaMeTpsl U KPUTEPUHU HX| HEIITEKTPOIHTH, IIEKTPOIUTHYECKAS

Jucconuanusa, OKUCIMTEIIb, BOCCTAHOBUTECIIb,
CKOpPOCThb XUMUYECKOU peakuun, XuMH4€CKOC




- BBIABJIIATH 3aKOHOMEPHOCTH u
[IPOTUBOPEYNA B pacCMaTpuBaCMbIX|
ABJICHUSX

- BHOCHTH KOPPEKTUBBI B
EATCIIBHOCTD, OLICHUBATH|
COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLICHHUBATh puCKH MOCJeICTBUH
IIEATCIBbHOCTH,

- pa3BPIBaTI) eraTl/lBHOe MBIIIJICHHUC
IpY peIIeHUH )KU3HEHHBIX TPOOIEM
0) 0a3oBbBIE HccJIe0BaTeIbCKHe
lmeiicTBHS:

BJIAACTH HaBbIKAaMH yqe6H0-
MCCIIe0BaTEIbCKOM UM NPOEKTHOMH|
I1esTeIbHOCTH, HaBBIKaMH
[pasperieHus npooiem;

- BBISBIIATH IPHYMHHO-CIICACTBEHHBIC)
CBSA3M M aKTyaJIu3UpoBaTh 3ajady,
BBEIIBUTATh THIOTE3Y €€ pPEIICHHS,
HaXOJUTh aprMeHTI)I 14|
ITOKa3aTeNbCTBA CBOUX YTBEPIKICHUIA,
BamaBaTh TMapaMeTpbl M KPUTCPUH|
[peleHHs;

- aHAIM3UPOBATh MOTYYCHHBIC B XO/E|
[pereHust 3a1aun Ppe3yNbTaThl,
KPUTHYCCKH OIICHMBATh Ux|
ITOCTOBEPHOCTH, MIPOTHO3UPOBATH
IM3BMCHCHUC B HOBBLIX yCJ'IOBI/IﬂX;

YMETh TIEPEHOCHTh 3HAHUS B
MMO3HABATENPHYI0 M IPAKTUYECKYIO
00J1aCTH KU3HEIEATETBHOCTH;

- yMETb HHTETPHPOBATh 3HAHHUI M3
[Pa3HBIX MIPEAMETHBIX o0JIacTeid;

- BEIIBUTATh HOBBIC HJICH, IIPEJIararh
OpI/IFHHaHBHLIe IoaxXoabl U peLueHm{;
- CIIOCOOHOCTh WX HCIIOJIb30BAHHUS B|

MO3HABATEIIBHOH W COLMAIbHOMN

[IPaKTUKE

paBHOBECHE), TEOPHH M 3aKOHBI (TEOpHs

XUMHUYCCKOTO CTPOCHUA OPraHNYCCKUX
Bemects A.M. ByrnepoBa,  Teopus
3JIEKTPOITUTUYECKON JTUCCOLIMAIINH,

nepuonuueckuii 3akoH JI.JMI. Menneneesa,
3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIHMYECKHH SI3BIK XUMHUH,
(akTONMOTHYECKHE CBEAECHHA O CBOHCTBAX,

cocraBe, TOJAyYEeHHH W 0€30MaCHOM
HCIOJIb30BAHUHI BaXHENIINX
HeOpFaHI/I‘-IeCKI/IX u OpFaHI/I‘IeCKI/IX BCIICCTB B
ObITYy M  [PAKTHYECKOH  JeATENHHOCTH
YEJIOBEKA,

- YMETb BBISIBJISAITH XapaKTEPHbIE IPU3HAKH U
B3aMMOCBSI3b H3YYeHHBIX MTOHSATHIA,

MPUMEHATE COOTBETCTBYIOUIUE IOHATUA NTPU
OIMMCaHHuH CTPOCHUA n CBOHCTB
HEOPraHUYCCKUX U OPTaHUYCCKUX BEIICCTB U
ux HpeBpaHIeHHﬁ; BBIABIIATH B3aMMOCBSA3b

XUMHUYCCKUX 3HAHUHW C TIOHATHSAMHU U
MpeACTaBICHUIMU Apyrux
€CTCCTBCHHOHAYYHBIX ITPEAMETOB,

YMETH HUCII0JIBb30BaTh HanMCHOBAHMUs

XUMHMUYECKHX COEIUHEHUN MEXAYHApPOIHOIo
COH03a TEOPETUUECKON U NMPUKIIAAHON XUMHUU
U TpPUBHAJIbHbIE HAa3BaHMSA BAKHEHIIMX
BeIleCTB (ITHIICH, AaleTHICH, IJIHIEPHH,
(dheHon, dopmanpaerus, yKCycHash KHCIIOTa,
IJIMUUH, YrapHeld ra3, yIJIeKUCHbIH ras,
aMMHaK, TallleHas W3BECTh, HETaIIeHast
U3BECTb, TMHUTbEBas coja M JPYrux),
COCTaBIATh (OPMYJIBI HEOPTaHUYECKUX U
opraHnl{ecxnx BCIIICCTB, ypaBHeHPlﬂ
XUMHUYECKHX PEAKIHi, OOBSICHATH MX CMBICI;
HOI[TBep)KI[aTB xapaKTepHLIe XUMHUYECCKHEC
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOLIMMHM
31<cnepmv1eHTaMn n 3anucsiMu ypaBHeHm‘»'x
XUMHYECKHX PeaKIii;

YMETb yCTaHaBJIMBaTh IPUHAUIEKHOCTh

H3Y4YECHHBIX HEOPraHNMYECKUX u
OpPraHUYECKUX BEIIECTB K OIpPEIEICHHBIM
KJ1accam U rpynmnam COEIMHEHUH,

XapaKTepU30BaTh MX COCTaB M BaKHEHIINe
CBOWCTBA; OMNPEACNIATh BHUAbI XHUMHYECKUX
CBsI3EH (kxoBasyIeHTHas, HOHHas,
MeTaJlJTnJecKasi, BOJIOPOJIHAS), THIIBI
KPHCTAJUTHYECKHUX peneTok BEILECTB;
KJ1acCU(UIIMPOBATH XUMHUECKHE PEAKIINH;

chOpMHUpPOBaTh  MPEICTABICHHUS: 0
XAMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHUpA, POJIH
XMMUH B TIO3HAHWHU SIBICHHH TPUPOIBI, B




(OPMHUPOBAaHUH MBILUICHUS M KYJIBTYpPBI
JINYHOCTH, ee (byHKIIOHATBEHOU
IPaMOTHOCTH, HEOOXOAMMON IS pelieHHs
TMPAKTHICCKUX 3a1a4 n OKOJIOTUYECCKH
O00OCHOBAaHHOTO OTHOIICHHS K CBOEMY
370POBBIO U IIPUPOHOIL CPee;

- yMETb HPOBOAUTH PACUETHI 10 XUMUUECKUM
GdopMynaM M ypaBHEHMSM XHMHYECKHX
peakuuii ¢ HUCHONB30BaHHEM (PU3HUECKHX
BEJIMYHMH, XapaKkTepH3YIOIIUX BeIlecTBa C
KOJIMYECTBEHHOH CTOPOHBI: MacChl, o0bema
(HOpMaJlbHBIE YCJIOBHS) Ia30B, KOJIMYECTBA

BEILCCTBA; HCTIONB30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHUS ISl IPUHATUS PELIeHUI
B KOHKPETHBIX JKM3HCHHBIX CHTyalusX,
CBS3aHHBIX  C  BEUIECTBAMHM M HX
TIPUMEHEHHEM
OK 02.... B o0sacTM LIEHHOCTHM HAy4HOro| - YMETb IUIAHUPOBaTb U BBIINOJNHATH
Mcrmons3oBarh [HO3HAHHUS: XMMUYECKUH 3KCHEPUMEHT (IIpeBpalleHus
CoBpeMeHHEIe ¢(hOpPMUPOBAHHOCTH| OPraHMYECKUX BEIIECTB IIPH HarpeBaHmy,
cpencsa IMUPOBO33PEHUS, COOTBETCTBYIOLIErO| IOIydYEeHHUE STUICHA U U3yUYeHHE €r0 CBOMCTB,
COBPEMEHHOMY yPOBHIO Da3BUTHUS| KaYeCTBCHHBIC pEAKIUM HA  AIBACTUABL,
rioucka, HayKHd U OOILIECTBEHHOH IIPaKTHKH, KpaxMmal, YKCYCHYIO KUCIOTY; JIeHaTypalus
aHaIM3a 1 OCHOBaHHOTO Ha IHAJIOTe KYyJbTYp, OCNKOB NpH HArpEBaHHH, IIBETHBIC PEAKIHH
MHTEPIPETAH |CITOCOOCTBYIOIIETO OCO3HaHMIO| O€JIKOB; IPOBOIUTH PEAKUUH HOHHOTO
m nHQOPMAILIUH [CBOETO MeCTa B IOJIMKYJIBTYDHOM| OOMEHa,  ONpENeNATb  Cpely  BOIHBIX
" MUpeE; pacTBOpOB, KadeCTBEHHbIE pEAKIUH Ha
rQopmaron | COBEPLICHCTBOBAHHE SI3BIKOBOM ¥ cynb(dar-, kKapOoHAT- U XJIOPUI-aHUOHBI, Ha
bt MUTaTENbCKON KyJBTYpEI Kak| KaTHOH aMMOHUS; pemath
CpeicTBa B3aUMOJCHCTBUS MEXAY| SKCIEPUMCHTAlbHbIE 3aJaud IO TeMaM
[TEXHOIOTHI II0IbMU U TIO3HAHUS MHpPa; "Metamns" n "Hemerambel") B COOTBETCTBUA
UL - OCO3HaHUE LIEHHOCTH HAay4YHOH ¢ NpaBWIaMM TEXHHKH OE€30IaCHOCTH IpHU
BLIIOJHEHHS  |1ESITENFHOCTH, TOTOBHOCTB| OOpalICHUH C BEIIECTBAMH U J1a00paTOPHBIM
3anau OCYIIECTBIATh MIPOEKTHYIO 1| 000pyIOBaHUEM; IMPEACTABIATh PE3YIbTAThI
npocbeccromar [MCCIEAOBATENLCKYIO  ASSTENLHOCTE| XHMHUECKOrO 9KCIIEPUMEHTA B hopme 3ancu
bHOIM MHOIWBUAYAJIbHO U B TPYIIIIE, YpPaBHECHUHU COOTBETCTBYIOIIHUX pPCAKIUHU U
Osjajenue yHuBepcadbHbIMu| (HOPMYIHPOBATH BBHIBOABI Ha OCHOBE ITHX
JICATEIBHOCTH Y4eOHBbIMU NMO3HABATEIbHBIMH| PE3YJIBTATOB;
IneiicTBUsIMM: - yMeTb aHAIM3UPOBATh  XUMUYECKYIO
B) padoTa ¢ uHpopmanueii: nHpoOpManuIo, TMONTyYaeMyl0 M3 pPa3HBIX
- BJaACTb HaBbIKaMU IIOJYYCHHS| UCTOYHHUKOB (Cpe[[CTB MacCOBOM
MH(pOpMAIINY U3 UCTOYHUKOB pa3HbIX| MH(MOpMaIuu, ceTh IHTepHET U npyrue);
[TUIIOB, CaMOCTOATEIIBHO| - BJIAJACTh OCHOBHBIMH METOAAMU HAYyYHOT'O
OCYIIECTBIIATH TIOUCK, aHalM3, TMO3HAHUS BEIIECTB U XUMHYECKUX SIBICHUIM

CHCTEMaTH3alUI0 U HHTEPIPETALHIO
MHpOpPManUKM pPa3NIUYHBIX BUJIOB H
(hopM mpencTaBieHHS;

- CO31aBaTh TEKCTHl B Pa3IMYHBIX
(opMaTtax ¢ y4eTOM Ha3HA4YCHUS
MHGOpMALK ¥ LENeBOH ayIUTOPHH,
BEIOMpas ~ ONTUMAaJbHYIO  (opMmy|

MPECACTAaBJIICHUA U BU3YyaJIM3alluu,

(HabmoneHue, W3MepeHHe,
MOJICTIMPOBAHUE);

- yMETh [IPOBOAUTD PACUETHI 1O
XUMHYIECKHM (HOpMyJiaM H ypaBHEHHUSIM
XUMHYECKHUX PEaKIHi C HCIIONb30BAHUEM
(u3MUECKNX BETMYMH, XapaKTEePH3YIOIINX

9KCTIEPUMEHT,

BEIIECTBA C KOJTHICCTBEHHOM CTOPOHBI:




- OLICHHBATH JIOCTOBEPHOCTH,
NICTUTUMHOCTH I/IHCI)OpMaLII/II/I, €€
COOTBETCTBHE [IPaBOBBIM ul
IMOPaIbHO-ITHYECKHM HOPMaM;

- HCIIONIb30BaTh cpezcTBa
MH(OPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOIOTUN B
[pereHn KOTHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX u
OpraHU3aIlMOHHBIX 3aa4 c
COOIIIOICHNEM TpeboBaHuUi
BPrOHOMHUKH, TEXHUKH
Oe3ormacHOCTH, TUTHEHBI,

[pecypcocOepesxeHusi, HpPaBOBBIX U
PTUYECKUX HODM, HOPM
nH(OpManMOHHO 6e301MacHOCTH;

- BIIa/IeTh HABBIKAMH PACIIO3HABAHHS
1 321U Thl HHOpMaIuH,
MH(POPMALIMOHHOH 0E30MaCHOCTH
ltnyHOCTH;

Macchl, 00beMa (HOpMalbHbIE YCIOBHUS)
ra3oB, KOJIMUECTBA BEIL[ECTBA; UCIIOIb30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS IS
TIPUHATHS PEIICHUH B KOHKPETHBIX
JKM3HEHHBIX CHTYaIUsIX, CBSI3aHHEIX C
BEIIECTBAMH M X IPHMECHEHUEM

OK 04.

Db dexTHBHO
B3aUMOJIENCTBO
BaTh U
padorath B
KOJUIEKTHBE 1
KOMaH[e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITENIEHOCTH il
CaMOOIIPE/IETICHUIO;

-OBIIaJicHHe  HaBHIKAMHM  y4eOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOH M|
COLIMaIbHOU JeATeIbHOCTH;
Osjagenne YHHBEpCAJIbHBIMHU

KOMMYHHKATHBHBIMH JIefiCTBUSIMMU:
0) coBMecTHasl 1eATeJbHOCTD!

- INOHMMAaTh M  HCIIOJNB30BATh
MperMyIIecTBa KOMaHIHOI ol
MHIMBUIYyaIbHONU paboTHI;

- [OpUHUMAaTh [EH COBMECTHOH
IesITeNbHOCTH, OpPTaHU30BHIBATH U
KOOpIMHUPOBATh JCUCTBUS IO €e
[TOCTHXKEHHUIO:  COCTAaBIATh  IUIaH
neiicTBUi, pacHpenensaTb poiud ¢
[yaeTom MHEHHi YYaCTHHUKOB
00CYKIaTh pPe3yJIbTaThl COBMECTHOMH
[pa®oTHI;

- KOOPAWHUPOBATH U  BBINOJHSITH
[paboTy B  YCIOBHSIX pEaNbHOTO,
BHPTYaJILHOTO U KOMOHHHPOBAHHOIO
B3aMMOZIEICTBHS;

- OCYIIECTBIATh
CTpaTeruueckoe [IOBE/ICHUE B
[PA3IUYHBIX CHUTYalUsX, HPOSBIISTH|
[TBOPYECTBO M BOOOpPaKEHHE, OBITH)
MHALIMATHBHBIM

Osjagenue YHHBepCATbHBIMH
PeryISITHBHBIMH JIefiCTBUSIMH:

) IpHHSATHE cedsl M IPYIHX JIOeii:

TIO3UTUBHOC

- YMETb IUIAHUPOBATH U BBINOJIHATH
XUMHUYECKUH SKCIEPUMEHT (IPeBpaleHUs
OpPraHUYeCKHX BEIIECTB IIPU HArPEBaHUH,
MOTy4eHUE ITUIEHA U U3ydEeHHUE ero CBOICTB,
Ka4eCTBEHHbIE PEaKLUH Ha aJlbIETUbl,
KpaxmaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus
OEJIKOB MPH HATPEBAaHHH, [IBETHBIC PEAKIUH
0EJKOB; MPOBOAUTH PEAKIIMUA HOHHOTO
o0MeHa, OIpeeNsiTh Cpey BOAHBIX
pacTBOPOB, KaueCTBEHHBIE peaKIMK Ha
cynbhat-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMS; PEIIaTh
9KCIIEPUMEHTANIbHBIE 3a[auy 110 TeMaM
"Metamns" u "Hemeramis'") B COOTBETCTBUU
C IPaBWJIAMH TEXHUKH 0€30MaCHOCTH IPH
00pallleHNH ¢ BELIeCTBaMH U J1a00PaTOPHBIM
000pyI0BaHHEM; IIPEICTABIIATE PE3YIbTATHI
XMMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHMH COOTBETCTBYIOIIMX PEAKLIMN 1
(hopMyJIpPOBaTh BEIBOABI HA OCHOBE 3THX
pe3yJIbTaToB




- NPUHMMATh MOTHBBI M apryMEHTH]
pyrux  JIIoged  Npu  aHaNIM3e
[PE3yIBTaTOB JIEATEIEHOCTH;

- IpHU3HABaTh CBOE IPaBO M IIPABO)
IIpyrux Jojei Ha OMIMOKHY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh
IMUp C HO3UIIMYU JPYTOro 4enoBeKa;

OK 07. B 00;1acTH 3K0JI0IrHYECKOT0 - cdopMupoBaTh  NHPEACTABIEHUS: O
ConeiicTBOBaTHBOCIIMTAHUS XAMHYECKON COCTaBJIISAIONICH
coxpanenmio | c(hOpMUPOBAHHOCTh SKOJIOTHYECKOH| €CTECTBEHHOHAYYHOMN KapTHHBL MUpa, pOIH
okpyHaromeit KyIbTypbl, HOHMMAHHME  BIHUSHHSA| XHMHHM B TO3HAHUM SIBICHHH IPHPOABI, B
COLMAIBHO-OKOHOMUYECKUX (OpPMHPOBAaHMH MBINUICHHS W KYyJIBTYpPHI
CPCABL, MIPOIIECCOB HA COCTOSHHUE MPUPOAHOMH| JIMIHOCTH, ee (yHKIHMOHATBEHON
PeCYpCoCOePeRly  connanbHONl  Cpeibl, OCO3HAHME TPAMOTHOCTH, HEOOXOAMMON JUIS pemIcHHs
CHUIO, rmodanbHOro XapakTepa| MPaKTHYECKHX 3agady ¥  SKOJOTMYECKH
TPUMEHSITh PKOJIOTHYECKUX TIPObIIeM; 00OCHOBAaHHOTO OTHOIICHHS K CBOEMY
SHAHHS 06 - IUTAaHUPOBaHWE M OCYIIECTBIEHHE 3J0POBBIO U MPHPOIHOH Cpee;
I — lneficTBuii B 0pr>f<ar<3u1eﬁ cpee Hal - ymeTh COOMIOAATh NMPaBHIIA SKOIOTHIECKH
KTaMaTa, OCHOBC 3HaHMs LCICH .YCTOH'H’IBOF 0| menecooOpa3HOro MOBEIACHUS B OBITY U
e —— 1;2:‘:;?{“” HICII0BEHECTEY, . _| TpymoBoii nesrensHOCTH B LETAX
e 0¢ ~ HCHPUATHC  ACHCTBUH, COXPaHEHHUS CBOETO 3[J0POBbSI 1
PCIKINMBOTO  mppHOCAIINX BpEX  OKpY)KaloIIeH| N N
ponssoncTEa, [cpere; OKpY’KaIOIIeH IPUPOIHOI Cpf?,[[bl;
3(1)(1)CKTI/IBHO - yMeHHe MIPOTHO3UPOBATH YYUTBIBATH OITACHOCTH BO3ACUCTBUA Ha
HeﬁCTBOBaTB B He6naronpmeH],1e 3KOJIOTUYECKUE| KUBBIC OPraHUu3Mbl ONIPEACIICHHBIX BEIICCTB,
upesBBUAiiHbIX | 0o CACTBIA HpeﬂHpHHﬂyaeMbIX TIOHMMasi CMBICII IIOKa3aTeNst MPENETbHOM
onyaunnx (€0 perne onarta aesrensmoera] P
PKOJIOTHYECKON HAPaBICHHOCTH;
- OBIQJCHHEC HABBIKAMH Y4eOHO-
MCCIIEI0BATENBCKOM, MPOEKTHOH M|
COLIMaIbHON JICSITCILHOCTH;
K 1.3. (bOpMI/IpOBaHHOCTb‘ MIPEACTABIEHNS O BIAJETh CHCTEMON XUMUYECKUX 3HAHUH, {Aosasneuo npumeuanue ([AP1]):
Bri6upats MaTepuaiax HMPUTOAHBIX US| xoTOpas BKIIOYAET HOHATHS: 0COOCHHOCTH
METOIBI MCXaHITICCKOrO MSTOTOBJICHHA ¢1poeHms aTOMOB U KPUCTANIOB METAJLIIOB,
MexaHmIecKoi [ M B (u3nUeckre CBOMCTBA METaJLIOB,
IMAITMHOCTPOUTEIIBHOM
oOpaGotkn i | POH3BOICTEE. KJIaccH(UKanusa METaJjIoB 110 paj’,J'II/I‘-IHLIM
ocjenoBaTenb HpH3HAKAM, DJIEKTPOXUMHUUECKHUH st
HOCTB HaIpsDKEHUH METaJlIoB, CIUIABEI YEpPHBIE U
TEXHOJIOTHIECK I[BETHBIE, XUMUYECKHE CBOHCTBA METAILIOB.
oro mporiecca
00paboTKH
neraien
MaIIvH B
MaITHHOCTPOUT
CITEHOM

IMTPOU3BOJACTBE.




2. CTPYKTYPA M COJIEP)KAHUE OBILEOBPA3OBATEJILHON YYEBHOM

JACIUIIJINHBI
2.1. O6beM 00111€00pa30BaTEILHON Y4eOHOI TUCHUILIMHBI H BUIbI Y4e0HOi padoThl
Buj yueoHoii padoThl O0beM yacoB
O0beM 00pa3oBaTe/ILHOI NPOrPaMMBbI JHCHUIIJIMHBI: 82
caMoCTOsITeNbHasl paboTa (eciu IPeyCMOTPEHO) 0
BO B3aMMOJCIICTBHH C MpenoiaBaTeeM 82
OcHOBHOE coJepKaHue: 74
TEOpeTHYECKOe 00yUeHne 54
MIPAKTUYECKUE 3aHSTUS! 20
nabopaTopHbIe pabOTHI (€CJIM NPEAYCMOTPEHO) 20
IpaKTHYeCKHe PabOTHI (€CiIN PETYCMOTPEHO) 0
ITpodeccnonaibHO-OpHEHTHPOBAHHOE COIEPKaHMe (CoepKaHue 6
TPHUKJIATHOTO MOAYJIsI):
TEOPETUYECKOE 00yUCHUE 4
TPAKTUYCCKUEC 3aHATU
nabopaTopHbIe PabOTHI (€CJIM NPEAYCMOTPEHO) 2
IpakTU4YecKue paboThl (ecIu NPEeayCMOTPEHO) 0
KOHCYJIbTal[H 0
Ipome:xyTounas arrecranusi nposoautcs B popme (Ough. 3auema) 2




2.2. TemaTnyeckHii IUIaH U coJep:kaHue 001e00pa3oBaTe/bHOI y4eOHOMH IMCIMILIHHbI

HaumenoBanue Copepxanue yueOHOro MaTepuasia ¥ GopMbl OpraHu3anuu Oo0be | Dopmup
pa3[esoB U TeM AesITeJIbHOCTH 00y4aroImmXxcs M yemble
4acoB | KOMIIeTe
HIMH
1 2 3
OcHOBHOe coiepkaHue
Pazpned 1. O011as U HeopraHu4eckasi XuMus
Tema 1.1. CopaeprkaHue yaeOHOTO MaTeprana 2 OK 01.
3nadyenue xumuu | 1. 3HadeHre XUMHUH TIpH 0cBoeHUH crennanbHocTeit CITO TexHIueckoro npodus
B 2. HayuHble MeTO/1bl HO3HAHHUS BELIECTB U XUMHUYECKHX SIBICHUH
poecCHOHANBH | 3. Pojib SKCIEPUMEHTA H TEOPUHU B XUMHH
Oii IeATENBHOCTH | 4, MonennpoBaHHe XMMHYECKHX IIPOIIECCOB
Tema 1.2. [lepuoanyeckuii 3axkon /1. . MenaesneeBa u cTpoeHne aTomMa
Tema 1.2.1 CogaeprkaHue yaeOHOTO MaTeprana 2 OK 01.
Iepuognyeckuii | 1. Tlpeamer Heopranwdeckoi xumuu. Kiaccudukaims HeopraHHYecKHx BemiecTB.IIpOCTbIE U CIIOKHBIE
3aKOH BEIIECTBA.
AU . Menpencesa | 2. B3auMOCBS3b TIOHATHI aTOM, MOJIEKYJIa, DJIEMEHT
3. IlonaTue aa0TpOINH
4. Tlepuonnyeckas cucreMa xumuueckux sneMeHToB JI.1. MenneneeBa. @usnueckuii cmbicn [leproauieckoro
3akona [[.1. MenneneeBa. Otkpeitue /1. . Menaeneesbim [lepuoamueckoro 3akona. [leproamdecknii 3aKoH B
¢dopmynuposke . 1. MenaeneeBa. MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepuomuueckoro 3akona JI.1.
Menpneneesa. [Ipornosst JI.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.
5. Ilepuoanueckas TabJIMIa XUMHYECKUX DJIEMEHTOB — Ipaduyeckoe oToOpakeHHe NePHOIMUECKOT0 3aKOHa
6. CTpyKTypa NepHOANIeCKON TaOIHUIbl: EpHOAbI (Majble U OOoNbIIKe), TPYIIHI (TIaBHAs M TOO0YHAS)
7. CoBpeMeHHas opmynupoBka [lepuoauueckoro 3akoHa
8. 3nauenue Ilepuognueckoro 3akoHa u [lepuonnyeckoit cucremsl xumuueckux siemenToB 1. V. Menzneneesa
JUTSL pa3BUTHS HAYKHW U IOHUMaHHs XMMHUYECKOH KapTHHBI MUpa
9.IlpakTrueckue 3alaHusl Ha YCTAaHOBJICHHE CBS3M MEXAY CTPOSHHEM aTOMOB XHUMHUYECKHX SIIEMEHTOB M
MEPUOINYECKUM H3MEHEHHEM CBOICTB XMMHUYECKHX 3JEMEHTOB M WX COCIUHEHUH B COOTBETCTBUU C
nosioxxeHuem Ilepuonnyeckoil CHCTEMBI.
Tema 1.2.2 CogaeprkaHue yaeOHOTO MaTeprana 2 OK 01.
Crpoenue atoma. | 1. CoBpeMeHHast MOAIeIb CTpoeHHs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. X UMAYECKUI DIIEMEHT.
CocrasieHue 2. AToM — ciioxkHast yacTuna. Sapo (IpOTOHB! M HEHTPOHEI) M 3IEKTPOHHAS 000JI0UKA, H30TOIBI




JJIEKTPOHHBIX
($hopmya aToMOB
9JICMEHTOB.

3. CtpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB MaJIbIX MTEPHUOJIOB

4. OcoOCHHOCTH CTPOEHUS DIIEKTPOHHBIX O00O0JOYEK aTOMOB JJIEMEHTOB OOJBIIMX HEPHONOB (MEPEXOTHBIX
3JIEMEHTOB)

5. Iousitue 06 opbuTaisx. -, p- u d-opouTanu

6. DIIeKTPOHHBIE KOHGUIYPALIMU aTOMOB XMMHYIECKUX dJIEMEHTOB. Kiaccupukanus XAMUIECKUX DIIEMEHTOB (S-
, p-, d-amemenTsI).

7.PernieHne pakTHKO-OPUEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha XapaKTepu3alMi0 XHMHYECKHX
9JIeMeHTOB «MeTaumyeckue / HeMeTaUTueCKHe CBOMCTBA

Tema 1.3 OcHOBHBIE OHATHS M 3aKOHbI XUMHUH

Tema 1.3.1 Copep:xanue yue0HOro MmaTepuaia OK 01.
3aKoHBI 1. KayecTBEeHHBI! 1 KOJIMYECTBEHHBIN COCTAaB BEUIECTB
IIOCTOSHCTBA 2. XUMUYECKHE 3HAKH U (HOPMYIIBI
cocTaBa u 3. 3aKOH COXpaHEHHUs] MaCChl BEIIECTB
COXpaHCHHA 4. KonnuecTBo BelecTBa. 3aKOH MOCTOSHCTBA COCTABA BEILECTB MOJIEKYIISIPHOU CTPYKTYpPBI
MaccChl BeIIECTBA | 5, PenieHue 3aJjaHuii Ha UCIOJIb30BAHNE XMMHYECKOH CUMBOJIMKU U HAa3BaHWH COCIMHEHUH 10 HOMEHKIIAType
MEXXIYHAPOAHOI'O COI03a TEOPETUYECKONW M NMPHUKIAJHON XUMHMU M TPUBUAIBHBIX Ha3BaHUI JUIS COCTABIIECHUS
XUMHYECKHX (OPMYJI JABYXaTOMHBIX COEAMHEHHH (OKCHUIOB, CyIb(UIOB, THAPHAOB M T.I.) WU JIPYIHX
HEOPraHW4eCKUX COCTMHEHUN OTAENbHBIX KIAaCCOB.
Tema 1.3.2 Copeprkanue yueOHOro Marepuaia OK 01.
Pacuetsl o 1. IlonsiTue crexuomeTpun
XUMHYECKUM 2. OTHOCHTENIbHBIC ATOMHAS ¥ MOJICKYJISIPHAS MACcChI
q)OpMyHaM n 3. Moib Kak eIMHNIA KOJIMYECTBA BEIIECTBA. MOHHpHaH Mmacca.
YpaBHEHUSM 4. KonnyecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOIWYECTBEHHBIE 3aKOHBI B XUMHHU M PACUYETHI 110
YPaBHEHHUSIM XUMHYECKUX PEAKIIHUH.
5. 3aKOHBI COXpaHEHHS MacChl M SHEPTHH. 3aKOH ABOraipo. MoJspHbINA 00beM ra30B. OTHOCHTEIbHAS
IJIOTHOCTH ra30B.
6 PacueThl 0 ypaBHEHHUSAM XHMUYECKUX PEAKIUI C HCIOIB30BAaHUEM MacChl, 00beMa (HOpMaIbHBIC YCIOBHS)
ra3oB, KOJIMUECTBA BELIECTBA
Tema 1.4 Ctpoenue BemecTBa. OnpeaeneHne BUAA2 XMMUYECKOM CBSI3M B MoJIeKYJIe
Tema 1.4.1 Copeprkanue yueOHOro mMarepuaina OK 01.
Crpoenue 1. DJeKTpOOTPUIATENFHOCTh, KaK OTHOCHTENbHAS BEIUYUHA. ODJIEKTPOOTPUIATEIEHOCTh XUMHUYECKHX OK 02
BEIIECTBA. 3JIEMEHTOB B COOTBETCTBUHM C HX O3JIEKTPOHHBIM CTPOCHHUEM U IOJIOKEHHEM B IEPUOJUYECKON cHucTeMe

xuMuueckux aremenToB JI.M. MenzaeneeBay»




OrnpeneneHue
BHJIA
XUMHYECKOM
CBSI3U B MOJICKYJIE

. KatnoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe IPOLECCa OKUCICHHS

. AHNOHEI, IX 00pa30BaHNE U3 aTOMOB B Pe3yJIbTaTe MPOIEcca BOCCTAHOBICHHS

. loHHas CBs3b Kak CBS3b MCXKIY KaTHOHAMU XU aHWOHAMHU 3a CUCT BJICKTPOCTATUYCCKOI'O MPUTAXKCHUA

. Kitaccudukarnust MOHOB: 10 cocTaBy, 3HAKY 3apsijia, HATHIHIO THAPATHON 00OJIOYKH

. Monnsie kpuctammnyeckue penieTku. CBOMCTBA BEMIECTB C MOHHBIM THIIOM KPUCTAITHYECKON PEIIEeTKH.

. Mexanu3m o0pa3oBaHusi KOBAJICHTHOHN cBsI3U (OOMEHHBIN U JOHOPHO-aKLIENTOPHBI)

. KoBaneHtHbie MOJIsIpHAas U HCNOJIApHAas CBA3HU. KpaTHOCTL KOBAJICHTHOM CBSI3U

O |IN|O|O|R|WIN

. MOJICKyHHpHLIC 1 aTOMHBIC KPUCTAJNIMYCCKUC PCIICTKH. CaoiicTBa BCHICCTB C MOJICKYJISIPHBIMUA U aTOMHBIMHA
KPUCTANIMYCCKUMHU PCHICTKAMH.

10. MeTannuyeckasi KpUCTaJUTMUECKasl pElIeTKa U MeTaJUInYecKas XUMHUECKasl CBSI3b.

11. BHCKTpI/I'{eCKI/Iﬁ TOK KaK HaIlpaBJICHHOC ABHMXXCHHUEC DJICKTPOHOB B MaT€pHUalaX UMCHOIINX MCTAJUIMICCKYIO
CBs3b.

12. BonoposaHas cBs3b, KaK IPUMEP MEKMOJIECKYISIPHOU CBSI3U

13. ArperaTtHble COCTOSIHMS BEIIECTB: TBEpJOE, XXUAKOe M ra3zoobpasHoe. Ilepexox BemiecTBa M3 OIHOTO
arperaTHOro COCTOSIHHSL B IPYroe

14. Kpucrammmdeckre 1 aMopHbIE BEIECTBA.

15. 3aBHCHMOCTH (1)I/IBI/I‘IGCKI/IX CBOWCTB BE€OICCTBA OT THIIA KpI/ICTaJIJII/I‘IeCKOfI PCHICTKHU. 3aBHCHUMOCTH
XHMHYECKON aKTUBHOCTH BCIICCTB OT BHUa XUMHYCCKOM CBSI3HM U THIIA KpPICTaJ'UIH‘-IeCKOﬁ PCHICTKH. HpI/I‘II/IHBI
MHOFOO6pa3I/I$I BCIICCTB

Tema 1.5. Kinacen

HKalUsl HCOPraHUICCKUX COeTMHEHUI U UX CBOIiCTBa

Tema 1.5.1. Copeprkanue yueOHOro Marepuaina
Xumuueckue 1. Knaccudukanms, OCHOBHbIE, aM(OTEPHBIE U KHCIOTHBIE OKCHUJIBI
CBOMCTBa 2. 3aBUCHMOCTb XapaKTepa OKCHJA OT CTEIICHH OKUCIIEHHS 00pa3yIoIIero ero Merauia
OKCHJI0B 3. ConeoOpa3syroniye 1 Hecoleo0pa3yroIrue OKCHIbI

4. XuMu4eckrue CBOHCTBA OKCHIOB

5. [lonydyenne okcuaoB
Tema 1.5.2. Copeprkanue yueOHOro Marepuaina
Xumunueckne 1. OcHoBaHUA KaK 3eKTpoauTsl. Kimaccndukanus ocCHOBaHMUI 0 Pa3IHYHBIM IPH3HAKAM
CBOMCTBa 2. XMMUYECKUE CBOHCTBA OCHOBAHMI B CBETE TCOPUHU DIICKTPOJIMTHUECKON AUCCOUAIIUI
OCHOBaHHH 3. Pa3noxeHue HepaCTBOPUMBIX B BOJE OCHOBAHUMH

4. OcHOBHbIE CIOCOOBI NOJIYYEHHs] OCHOBaHUH

Conepxanue y4eOHOTO MaTepHaa

1. Kucnorsl kak anektponutsl. Kitaccuukaius KUCIoT 10 pa3IMiHbIM IPU3HAKAM

OK 01.
OK 02
OK 04




Tema 1.5.3.

2. X¥MHYECKHE CBOMCTBA KHUCIIOT B CBETE TCOpHHU 3J'[eKTp0J'II/ITI/I‘{eCKOﬁ Jucconyanun

Xumunueckne 3. OcobeHHOCTH B3aUMOJCHCTBHUS KOHIICHTPUPOBAHHON CEpHOI U a30THOH KHCIOT C MEeTaJIIAMI
CBOMCTBA KUCTIOT | 4, OCHOBHBIE CIIOCOOBI IIOJYYEHUS KHCIOTHI

Tema 1.5.4. Copeprkanue yueOHOro Marepuaia

XHUMHYECKHE 1. Conu xak snexTponuTtsl. Colu CpelHue, KUCITBIE 1 OCHOBHBIE

CBOMCTBA coJIeh

2. XuMu4ecKHe CBOMCTBA coJieil B CBETE TEOPUU NMEKTPOIUTUIECKON AUCCOLUAIIMU

3. CniocoObl nosnyueHus coseit

4. 'npponus coneit

5. PeuieHne NpaKTHYCCKUX 3aJaHUil MO KiacCH(DUKALUKM, HOMEHKIATYpE M XHMHYECKAM (opmyaam
HEOPraHWYECKHUX BEIICCTB PAa3IMYHBIX KIIACCOB (YrapHbIH ras, YIJICKHCIBIA ra3, aMMHAaK, ralleHas H3BeCTb,
HeraiieHas U3BeCTb, MUTHEBAas COAA M JPYIWX): HA3bIBaTh M COCTABILITH (POPMYJNIBI XUMHUYCCKHX BEIICCTB,
OIPE/ICIIATh IPUHAICIKHOCTD K KJIacCy.

Hcrounuku xumuyeckor nHGOpMaIuu (CpeacTB MacCoBOM HHpopManuu, ceth MHTepHeT 1 apyrue). [Touck
nH(GOpMAIMK TI0 HAa3BaHUSIM, HICHTU(PHUKATOPaM, CTPYKTYPHBIM (OpMYIIaM

TemaTrka NpakTHYECKUX 3aHATUH U J1a00paTOPHBIX paboT

Jlaboparopnast padora Nel: M3yueHne CBOICTB OCHOBHBIX KJIACCOB HEOPTAaHWIECKUX COeTMHEHHIH

Tema 1.6. PacTBOPBI, 3J1eKTPOJTUTHYECKAS AUCCONMALMS

Tema 1.6.1
CBolicTBa BOJIBL.
PacTBOpBLI.
JucnepcHsie
CUCTEMBI.

Copeprkanue yueOHOro Marepuaia

1. Bona, aHOMAaJIbHbIE CBOMCTBA BOJbI, NOJIIPHOCTH MOJICKYJI BOJBI

2. Bona kak pactBopuTelns. PacTBopeHune Kak GpU3NMKO-XMMNYECKMI1 npoLiecc.

3. PaCTBOpI/IMOCTB BeniecTB. MaccoBast 10515 PACTBOPCHHOI'O BCHICCTBA.

4. CMBICIT TIOKa3aTels MPeaesIbHO TOMYyCTHMOM KOHIIEHTPAIIMH M €r0 UCII0JIb30BAHUE B OI[CHKE DKOJOTHUECKOM
0€30MMacHOCTH.

5. IIpaBuia SKOIOTMUECKH 1LIEIeCO00Pa3HOro NOBEAEHHs B OBITY M TPYIOBO NESITEILHOCTH B LIEJAX
COXpaHEHUsI CBOETO 3/I0POBbsI U OKPY>KaIOIIEH IPUPOIHOM Cpeibl; OIACHOCTh BO3JICHCTBYS Ha JKUBbBIE
OpTaHU3MbI ONIPEIEJICHHBIX BEIECTB.

6. PemeHne mpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaHUH HA PaCTBOPHI, HCTIOIb3yeMbIe B OBITOBOH U
IPOU3BOACTBEHHON ESATENBHOCTH YEI0BEKA

7. IloHsATHE O AUCTIEPCHON CHCTEME

8. MucnepcHas ¢a3a v JUCIIEPCUOHHAS Cpea

9. Kimaccugukanys JUCIEpCHBIX CHCTEM

10. ITousTHE O KOJUIOMIHBIX CHCTEMAX

JlaGopartopHast pabota No2: O3HaKOMJICHHE CO CBOHCTBAMHU JMCIIEPCHBIX CUCTEM

OK 01
OK 02
OK 04




Tema 1.6.3
DIEKTPOIUTHYEC
Kasl INCCOIIMAIIHS.

Copeprkanue yueOHOro Marepuaina

1. Teopus smexTponuTHIeCKON auccorany. MoHbl. DIeKTpOIHTHI, HEIEKTPOIHTHL.

2. MexaHu3Mbl 3J]€KTp0J]I/ITI/I'i€CKOI71 Aucconralu 1Ji BEHICCTB C pa3sjIMYHbIMU TUIIAMU XUMUYECKOU CBSI3H

3. FI/I,I[paTI/IpOBaHHLIe W HCTUAPATHPOBAHHBIC HOHBI

4. CTeneHb dIEKTPOTUTHIECKON AUCCOITUAIIH.

5. pH pactBopa

6.CuiibHbIC U c1a0ble SIEKTPOIUTHI

7.. OCHOBHBIC TIOJIOKCHUS TCOpHUHN 3JIeKTpOHPITPI‘IeCKOI71 Jucconuyanun

8. KucnoTsl, 0CHOBaHUS ¥ COJIM KaK AIEKTPOIUTHI

Temarnka NpakTHYECKUX 3aHATUH U J1a00paTOPHBIX paboT

Jlaboparopras padora Ne3 M3yuerne pH pa3nmimuHbIX pacTBOPOB C MOMOINIGIO YHHBEPCATIBbHBIX HHANKaTOpoB U PH- Metpa.

Tema 1.7. Xumuueckue peakuuu

Tema 1.7.1
Knaccuduranus
XAMHYECKUX
peakuuii.
Peakuyu nonHoro
oOMeHa

Copeprkanue y4eOHOro mMarepuaina

1. KJIaCCI/I(l)I/IKaI_II/ISI W THUIIbI XUMHUYCCKUX peaKuHﬁ C Y4aCTUEM HCOPraHNYCCKUX BCUICCTB. CocrapicHue
ypaBHeHI/Iﬁ peaKL{I/Iﬁ COCINHCHHS, PA3JIOKCHUA, 3aMCIICHN S, O6MeHa, B T.4. peaKI_II/Iﬁ TOpCHHU . PeaKIH/II/I
COCAMHCHNS, PA3JIOXKCHUS, 3aMCIICHNS, oOMeHa

. Katanutnueckue peakuum.

. ObparumMble U HEOOPATUMBIE PEAKLIUU

. l'omorennsIe 1 TETCPOrCHHBIC PECAKITUN

. DK30TepMUYECKHE U IHIOTCPMUUCCKUE PEAKIIUH

. TeruioBo# 2 GEKT XUMHUECKUX PEaAKITHi

. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUSA

. OOpaTUMOCTh XMMUYECKHX PEaKIuii, 00paTuMbIC 1 HEOOPATUMBIC PEAKITUH

OO ||~ [W|o

. XUMUYeCcKoe PaBHOBECUC U CITOCOOBI €ro CMCIICHUA

10. Peakiun nOHHOIO 0OMEHA.

11. CocrapneHue peaknii HOHHOrO OOMEHA IIyTEM COCTaBJICHHS UX MOJHBIX U COKPAICHHBIX HOHHBIX
YpaBHEHUI.

12. KucinorHo-0CHOBHEIE pCaKknuuu. 3aZ[aHI/I${ Ha COCTaBJICHUC MOHHBIX pCaKL[I/Iﬁ

TemaTHKa PaKTHYESCKUX 3aHITUI U TJAOOPATOPHBIX padoT

OK 01.

JlaboparopHras padota Ne4: M3yuenne peakuuii HOHHOTO 0OMeHa

N

Tema 1.7.3
OKHCIUTETBHO-

Copeprkanue yueOHOro mMarepuaina

1. OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIE PCAKIU ¥ HAXOKACHNUC CTCTICHU OKHCIICHUS 3JICMCHTOB U HOHOB

2. OKHUCIUTEIb U BOCCTAHOBJICHHE. BOCCTAaHOBUTEIb M OKHUCIICHUE

OK 01.
OK 04




BOCCTAaHOBUTCJIBH
BIC pCaKIH

3. MeToa »eKTPOHHOr0 OajtaHca Uil COCTaBJICHUS YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUi

4.OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH B IIPUPOIE, TPOU3BOACTBEHHEIX MPOIECCaX U
JKU3HEJEATEIbHOCTU OPraHU3MOB

5. I[lpuMeHEeHnE OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUH JIUIsl CHATHSI KEJIC3HOM OKAJIMHBI TIPU 00paboTKe
MPOIYKLUH FOPSAYMX U XOJOAHBIX IIPOKATHBIX CTAHOB.

TemaTHKa PaKTHYESCKUX 3aHITHI U TAOOPATOPHBIX paboT

JlaGoparopnast pabora Ne 5: M3yueHue OKUCINTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUi 2
Tema 1.7.4 Copeprkanue y4eOHOro mMarepuaina 2 OK 01.
CKOpoCTh 1. IToHsATHE O CKOPOCTH XMMHMUYECKUX PEaKLUil. OK 04
XUMHYECKHX 2. 3aBHCHMOCTB CKOPOCTH XHUMHYECKHX PEAKIUIl OT Pa3IHIHBIX (JaKTOPOB: MPHPOIBI PEarnpyIOMNX BEIIECTB,
peakiui 1X KOHIICHTPAIUH, TEMIICPaTypbl, IIOBEPXHOCTH CONPUKOCHOBEHHS M NCIIONB30BAHMS KaTaJIH3aTOPOB
3. Perrenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUH HA aHAIN3 (PAKTOPOB, BIMSIOUINX HA U3MEHEHUE CKOPOCTH
XMMHYECKOH Peakluy, B T.4. C O3UIHIA SKOJIOTHYECKH 1IeTIecO000pa3HOro MOBeIeHHs B OBITY U TPYJIOBOH
JISSITENIbHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3I0POBbSI H OKPYIKAIOIIEH IPUPOAHON CpeJIbl.
4. PemeHue IpakTHKO-OPUEHTHPOBAHHBIX 33aaHUI Ha MpuMeHeHue npuHnumna Jle-I1laTense s HaxoKaCHHS
HAaITPaBJICHUS CMEIICHNS PABHOBECHS XUMUYECKOH Peakiy 1 aHAIU3 (PAaKTOPOB, BIUSIONINX HAa CMEIIICHHE
XMMHYECKOTO PaBHOBECHS
TemaTnka IPaKTHUECKUX 3aHATHH U Ta00PaTOPHBIX padoT
JlaGopatopnast pabora Ne6: M3ydyeHne CKOPOCTH XMMHYECKHX PEaKIuil 2
Tema 2 IIpogeccrnoHATbHO-OPHEHTHPOBAHHOE 00yUeHHE
Tema2.8.1 CojeprkaHue yaeOHOTo MaTepraia 2 OK 01.
Mertasisl - 1. OCOOEHHOCTH CTPOCHHUS ATOMOB U KPUCTAJUIOB METAJJIOB OK 04
HpOCTEIE 2. du3HUecKne CBONCTBA METAILIOB [K1.3
BeLIECTBA. 3. Knaccu¢ukarys MEeTauIoB M0 pa3IHYHbIM IIPU3HAKAM
Xnmuaeckne 4. DNEKTPOXUMHUYCCKUH Psifl HAPSHKCHUH METaJIOB
CBO¥iCTBA 5. 3aBHCUMOCTb 3JIEKTPOOTPULIATEIEHOCTH METAIUIOB U X XUMUYECKUX CBOMCTB OT MOJI0XKEHUS B
METaJlIoB NIEPUONYECKON CHCTEME.
6. MeTaJutsl HCTIONIb3yEeMBIC B KAUECTBE MATCPHANIOB IIPH H3TOTOBJICHUH JCTAJICH MAIINH
7. IIpakTuKO- OPUEHTUPOBAHHBIE 3aJaHUS 110 OMPECIICHNIO ONTUMAIBHBIX MaTePHAJIOB sl U3TOTOBICHHUS
JleTajieil MaliuH.
8.001ue criocoOb! nmosyueHust MetayuioB. [lonsTue o Metayutypruu. [TupoMeranayprusi, THAPOMETAIUTYPrHs U
IeKTpoMeTatyprust. IIoHsTHe MeTasIoOTepMUH, IPUMEHEHHE
9. CrinaBsl uepHBIe H nBeTHBIC. TpeOoBaHMs K MaTepHaIaM HCIIOIb3YEMBIM B MAIIMHOCTPOCHHUH.
Tema 2.8.2 Copeprkanue yueOHOro Marepuaina 2




1.XuMmuueckue CBOMCTBA METAJIJIOB

TemaTuka IpaKTHUECKUX 3aHATHH U 7a00PaTOPHBIX paboT

Jlabopartopnast pabora No7: M3yyeHne XUMHUYECKUX CBOMCTB METAJUIOB.

Pa3nen 3. Oprannyeckasi XuMus

Tema 3.1. Teopus | Conepxanue yaeOHOro MaTepuaa OK 01.
XHMHYECKOTO 1. [TpupoHbIe, NCKYCCTBEHHBIE M CHHTETHYECKHE OpraHruyecKue BeniecTsa. CpaBHEHUE OPraHMYECKUX OK 02
ctpoeHust A.M. BEIIECTB C HEOPTAaHUIESCKUMHU
byrneposa 2. TToHsTHE BAJIEHTHOCTh. XHUMHUYECKOE CTPOCHUE KaK MOPSIOK COSTUHEHHUS] ATOMOB B MOJICKYJIbI

10 BAJICHTHOCTH

3. OCHOBHBIE NOJIOKEHUS] TEOPUU XUMHUYECKOT0 CTPOCHHUS

4. Xumuueckue GOpMyJibl U MO MOJICKYJI B OPTaHUYECKON XUMHH

5. Kimaccugukarys BeIecTB 110 CTPOCHHIO YIIIEPOIHOr0 CKEIeTa ¥ HAJIWYUIO (DYHKIIMOHATIBHBIX TPy

6. HomenkaTypa opraHiHuecKuX COSAMHEHNH OTeNBHBIX KJIACCOB (HACHIIIEHHEIE, HEHACHIIIICHHBIE H

apOMaTHUYECKHE YTIEBOIOPOAbI, CIIUPTHI, EHOIBI, ATbACTH b, KETOHBI, KAPOOHOBBIE KUCIIOTHI U P.)

7. CocraBiieHHE MOJHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BEILECTB OTAEIbHBIX KIaCCOB,

UCIIONB3Ys MX HAa3BaHUs [0 CUCTEMAaTUYECKONH U TPUBUAIBHOM HOMEHKIIAType (3THIICH, alleTUIIeH, MIMLEPHH,

(benos, hopmanbaeru, yKCycHast KUCIO0Ta, NINIHH).

8. Pacuets! npocreiinieil (popMyIibl OpraHMYECKON MOJICKYJIbL, HCXO/Isl U3 AJIEMEHTHOro coctasa (B %)
Tema 3. 2. Conepxanue yueOHOro MaTepuaa OK 01.
CocraBineHue 1. W3omepust u n30Mepsl.
CTPYKTYPHBIX 2. I"'omosoru 1 TOMOJIOTHSl.
(I)OPMYH 3. Pemienne NPAKTUYCCKUX 3aJa4 10 IOCTPOCHUIO CTPYKTYPHbBIX (l)opMyJI M30MEPOB U T'OMOJIOI'OB.
H30MEPOB U
rOMOJIOTOB
Tema 3.2. Yr/1eBoA0OPO/AbI M X NPHPOIHbIE HCTOYHHUKHU
Tema3.2.1 CopeprkaHue yueOHOro Marepuaina OK 01.
AJKaHBbI 1. AnkaHbl: TOMOJOTUYECKUH Psji, U30MEpUs U HOMEHKIATYpa aJIKaHOB

2. XuMHU4eCcKHe CBOMCTBA aJKaHOB (METaHa, 5TaHa): TOPEHUE, 3aMEICHNE, PA3JIOKEHHE, IeTUAPHUPOBAHNE

3. IIpuMeHeHue aJIKaHOB Ha OCHOBE CBOMCTB. ' opeHue MeTaHa Kak OJJMH U3 OCHOBHBIX HCTOUYHHMKOB TEIUIA B

MIPOMBIIIUICHHOCTH U OBITY.

4. Homenxuatypa IUPAC
Tema 3.2.2 CogaeprkaHue yaeOHOTO MaTeprana OK 01.
Anxensl. Jluenel | 1. DTuien, ero nonydeHue (IerHIpupOBaHUEM dTaHa, TEMOJUMEPH3aIliel TONUITHIICHA) OK 02
1 Kay9IyKH 2. 'omosnoruyeckuil psij, n30Mepusi, HOMEHKJIaTypa aJIKeHOB




3. XuMH4YeCKHe CBOMCTBA ITHIICHA: TOPCHUEC, KAYECTBCHHBIC pECaKIINU (06GCHBG'{I/IB3HI/IC 6pOMHOI71 BOJIbI U
pacTBOpa rNi€pMaHraHata Ka.]'ll/lﬂ), Tuaparanus, noJuMepunusanuns

4. IlpuMeHeHne 3THJICeHa Ha OCHOBE CBOWCTB

5. [lonsiTHe O AMEHAX KaK YIieBOAOPOJaX C ABYMs IBOMHBIMH CBSI3IMU

6. ComnpshkeHHBIE TeHbl. XUMHYECKHe CBOHCTBa OyTaaneHa-1,3 i n3onpeHa: odecBeYnBaHNe OPOMHOIT BOJIBI
U OJIUMEPU3aLUsl B KAYTyKH

7. HatypanpHBIN M CHHTETHUECKHE KayTyKH

8. Pe3nHa: nousitue, npuMeHeHHe, CIIOCO0 MOJTyUeHUS

9. IlpuMeHeHne H30SIMOHHBIX MAaTEPUAJIOB B JIEKTPHUUECKOM U 3JIEKTPOMEXaHUYECKOM 000pYAOBaHUY.

Tema 3.2.3 CopeprkaHue yaeOHOTO MaTeprana OK 01.
AJKUHBI 1. Auerunex
2. XMMHYeCcKHe CBOMCTBA alleTHICHA: TOpEeHHe, 00eCIIBeYNBaHIE OPOMHOM BOMBI, IIPUCOCTHHEHUH
XJIOPOBOJIOPOJIA ¥ THAPATALMS
3. IlpuMeHeHHUE alleTHIICHAa HA OCHOBE CBOWCTB
4. MexxkrnaccoBasi U30MEpHs C allKaJHeHaMH
5. Ha3BaHus HenpeenbHbIX yriieBoAopoaoB no HomeHkiaarype [UPAC
6. ['operne aneTniIeHa KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOTO IDTAMEHH JUIsI CBAPKH M PE3KH METaJIOB
Tema3.2.4 Copeprkanue yueOHOro Marepuarna: OK 01.
ApeHsl. 1. [Tonsarue GeHzona
[Tpuponssie 2. XuMH4ecKre CBOHCTBa O€H30Ia: TOPeHHUE, PeaKIiy 3aMenleHns (TaTOreHIPOBaHHe, HUTPOBAHIE)
HUCTOYHUKH 3. [lpumeHeHne OEH30J1a HA OCHOBE CBOMCTB
YTJIEBOZIOPOZIOB 4. ITpuponHblil ra3: cocTas, IPUMEHEHUE B KAYECTBE TOILIUBA
5. Hedrts: monsTHE, COCTaB M IepepaboTKa
6. [Teperonka Hedtu. HedrenpoayKThl: MOHITHE, KIACCH(PHUKAIIHS
TemaTuka IPaKTHUECKUX 3aHATUH U J1a00paTOpPHBIX padoT
JlaboparopHras padora Ne§: M3yueHne cBOMCTB 3TiIeHA M OCH30114, ITOMYICHHE ITIIICHA
Tema3.3 Kucjioponocoaep:kaiiye opranndeckKne coeimHennsi16
Tema Copeprkanue yueOHOro Marepuaia OK 01.
3.3.1Crmpts 1. ITomydenne TaHOIa OPOYKCHHEM TITIOKO3EI M THAPATAINEH STHIICHA OK 02

2. I'mapokcuibHast Tpynna Kak (yHKIIHOHAIBHAS

3. IloHsATHe 0 NpeAeNbHBIX OJHOATOMHBIX COMPTAX

4. XIMHUYECKHE CBOMCTBA dTAaHOJIA: BSaHMOI[GfICTBHe C HaTpUuewm, 06p2130BaHI/Ie MMPOCTBIX U CIIOKHBIX 3(1)I/Ip0B,
OKHUCJICHUC B aJIbACTH]




5. [lpumeHeHue 3TaHoIa HA OCHOBE CBOMCTB

6. FJII/II_[epI/IH KaK IMpeACTaBUTEIIb MHOI'OATOMHBIX CITUPTOB

7. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI

8. IIpuMeHeHue rimnepyuHa

9. Ionsarue penona. Puznyeckre U XUMUUECKUE CBOMCTBA (heHOIa

10. B3aumHoe BIIMSIHHE aTOMOB B MOJIEKYJIe (peHOIIa: B3aUMOJICHCTBHE C THAPOKCUIOM HATPHSI U a30THOU
KHUCJIOTON

11. Tlpumenenue QeHosia Ha OCHOBE CBOWCTB

Tematuka TIPAKTHICCKUX 3aHITUN U J'Ia60paT0pHBIX pa60T

JlaGopartopnast pabora Ne9: M3yueHue cBOMCTB 0JIHOATOMHBIX, MHOTOATOMHBIX CITUPTOB U ()EHOJIOB 2 OK 01.
Tema 3.3.3. Coneprxanue y4eOHOro MaTepraa 2 OK 04
Bumstaue stanona | 1. Onpenencaue stanona mo 'OCT 18300-72 OK 07
Ha OpraHu3M 2. 3navenue repmuaa LD-50
4CJI0BCKA 3. SIBneHue «arrJrTHHAIMIY 3PUTPOLIMTOB MOJ] BO3JICHCTBUEM ITAHOJIA U €T0 MOCIIEICTBUS

4. OyHKIMU QepMeHTa alTKOTOIbJeTHIpOoreHasa. M3MeHeHne BHIpaboTKH (hepMeHTa ajKoroIbAeTHAPOreHa3a

IIPY BO3HUKHOBEHUH AJIKOTOJIbHON 3aBUCHMOCTH

5. @parMeHT Hay4yHO-TIOMYJISIPHOTO (puibMa «AJTKOTOJILHBINA YKCTIEPUMEHTY. DparMeHT MoKa3biBaeT HAy4HOE

HCIIeIoBaHUe, TPOBOIUMOE Ha NOOpoBojbLax. CHITO SBIEHUE ariIIOTUHALINH SPUTPOLMTOB, BIUSHUE dTaHOIA

Ha CTPYKTYPY KPOBH, TaMSTh, CKOPOCTh PEAKIIMHU YEJIOBEKa.
Tema Copeprkanue yueOHOro Marepuaina 2 OK 07
3.3.4.Anxoronus 1. DHOOreHHBIN U K30T€HHBINA aJIKOr0Jib. MeXxaHH3M BO3HUKHOBEHHUS aJIKOrOJIbHOM 3aBUCHUMOCTHU
M, €er0o 2. Craguu aJKoroJIM3Ma, UX NPU3HAKA
MOCJICACTBUS U 3. VI3meHeHue BRIPAaOOTKH (hepMEeHTa ATKOTOJIBICTHIPOreHas3a IIPH BOSHUKHOBEHNH AJIKOTOJIbHON
OpEayNnpeKICHAC | 3aBUCHMOCTH

4. 3n0poBblii 00pa3 KU3HU

5. ®parMeHT HayyHO-TIONMYJsipHOro puibma «CMepTeNbHBINA BRIOOP». B dusibMe paccMOTpeHbI CTaauu

AJIKOTOJIM3Ma, BIMSHUE (PepMEHTa aJIKOTrOJIbAECTUAPOreHa3a, MPUIMHBI POPMUPOBAHHS ATKOTOINBHON

3aBUCHMOCTH.
Tema3.3.5. CojeprkaHue yueOHOro Mareprana 2 OK 01.
AJbJaeruasl. 1. ITonsitue 00 anmpaernaax. ANpJeTuaHas rpynna Kak QyHKIHOHATbHAS OK 02
Kap6onoBbie 2. ®opmanbIeTua U €ro CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOBIICHHE B
KHCJIOTHI COOTBETCTBYIOLIHI CIIUPT

3. HOHy‘{CHI/IC AJIBACTUAOB OKHCJIICHUEM COOTBETCTBYIOINX CITMPTOB




4. llpumenenne hopmalibaeriia Ha OCHOBE €ro CBOMCTB

5. [lonstue o xapOoHOBBIX KucnoTax. KapOokcumbHas rpymma Kak (pyHKIHOHAIbHAS

6. 'omonoruueckuii psia mpeaeabHbIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

7. Ilony4yenne kapOOHOBBIX KHCIIOT OKHCIICHHEM allbJIETHI0B

8. XuMHUEeCKHe CBOMCTBA YKCYCHOM KUCIIOTHI: OOIIUE CBOMCTBA C MUHEPAIBHBIMH KUCIOTAMH U PEaKIUs
stepudukanuu. [IpuMeHeHne YKCYCHOM KMCIOThI HA OCHOBE CBOWCTB

9. Bricime JKUPHBIC KUCJIOTHI Ha ITPUMEPEC MaJIbMUTUHOBOU U CTeapI/IHOBOI‘/‘I

Tema Copeprkanue yueOHOro mMarepuaia OK 01.
3.3.6.CnoxHble 1. TTomydeHne cI0XKHBIX 3(UPOB peakiueil TepuduKanim OK 02
3(UPBI U KUPBHIL. 2. CnoxHble 3GUpBI B IPUPOJIC, UX 3HAUCHHE OK 04
3. [IpuMeHeHue CI0KHBIX 2(HUPOB HA OCHOBE CBOHCTB
4. Xups! kak cnoxable 2¢upsl. Knaccndukarms Kupos
5. X¥MHUYECKHE CBOMCTBA >KUPOB: THAPOIN3 U THAPUPOBAHHE KUIKUX KUPOB
6. [IpuMeHeHne )KUPOB HA OCHOBE CBOMCTB. MblJia: MOHSTHE, COCTAB
Tema 7. YTneBombl, UX KITacCH(pUKAINA: MOHOCAXapuasl (TIII0K03a, PPYKTO3a), AUCaXapuabl (caxapo3a) u
3.3.7.YrneBoxsl | monmcaxapuabl (KpaxMall M IIEJUTI0I03a)
8. ['roxo3a — BENIECTBO C JIBOMCTBEHHOW (DYHKIIMEH — alibJACTHIOCTIUPT. XMMUYECKHE CBOWCTBA TIIFOKO3bI:
OKHCIICHHE B TNIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOUT, CIUPTOBOE OPOIKEHUE
9. IlpuMeHeHue III0KO3bl Ha OCHOBE CBOICTB
10. 3HaueHue yriIeBOAOB B KHUBOH IPUPOJIE U )KU3HU YenoBeKa. IIoHsITHe 0 peakuusaX NOJUKOHAECHCALUY U
IMAPOJIM3a Ha IpUMEpe B3aUMONPEBPALCHUN: [NII0K03a <> MOJIMCaXapul
TemaTnka NpakKTHYECKUX 3aHATUH U Ja00OpPaTOPHBIX paboT
JlaboparopHras padora Nel0: Vi3ydeHne cBOHCTB anbaernaoB, KapOOHOBBIX KHCIIOT H YTIEBOZOPOIOB
Tema 3.4 AzoTocoaepikaniue opraHuyecKue coeTuHEeHHs
Tewma 3.4.1. Copeprkanue yueOHOro Marepuaia OK 01.
AMUHBI. 1. Ionsitue 06 amuHax. AnudaTuyeckie aMUHbl, UX KiIaccu(UKays 1 HOMEHKJIaTypa
AMWMHOKHCIIOTBL. | 2. AHWIMH KaK Opraudeckoe ocHoBanue. [lonyueHue aHUInHA U3 HUTPOOCH30IIa
benku kak 3. [lpuMeHeHHE aHUITHA HA OCHOBE CBOMCTB
OuononuMepsl 4. AMHHOKHCIIOTHI Kak aM(OTepHbIe TH(YHKIHNOHAIBHBIE OPraHNYECKUE COSTIMHCHNUS
aHMHHOKHCHOT 5. XuMHueCcKHe CBOICTBA aMUHOKUCIIOT: B3aUMOJIECICTBUE C LIEI09aMU, KUCIIOTaMU M JPYT € IPYyroM (peaxuus
JIACTMACCHL

TIOJIMKOHICHCAITUN )

6. [lentuaHas cBsA3b ¥ nonunenTyusl. [lpuMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOMCTB

7. benku: nousitue, cBoiictea. [lepBuuHas, BTOpUYHAsI, TPETHYHAS CTPYKTYPhI OCITKOB




8. Xumuyeckre cBOMCTBa OEIKOB: TOPCHHUE, ICHATYPALHs, THPOJIN3, [IBETHBIC PCaKIIU

9. bronormueckue GyHKIUH OSIKOB

10. ITonsaTue nmonumepoB. benku u momucaxapuapl Kak OMOMOIMMEPHI

11. ITnacTMacChl: IOHATHE B CBOMCTBA. HOJ’Iy‘IeHI/Ie IMOJIMMEPOB peaKHHeﬁ NOJIMMEPHU3AIINU 1
TTOJIMKOHJICHCAIMH. TepMOHJ’IaCTI/I‘IHBIe 1 TCPMOPCAKTHUBHBIC IJIACTMACCHI. HpeZ[CTaBI/ITeJ'H/I IracTMace

12. BonokHa, ux kinaccudukanus. [Tonyuenue BonokoH. OTIeNbHbIC PECTABUTENN XU-

MHYECKUX BOJIOKOH. MeTOIbl CHHTE3A.

13.CBoiicTBa OpraHMYECKHX COSAUHEHUI OTACIBHBIX KJIaCCOB (TPUBHAIBHAS H MEXKIYHAPOJHAS
HOMEHKJIATypa, XHMHUYECKHUE CBOMCTBA, CIIOCOOBI TIOJTYYCHHUS): IPE/IebHbIC (AIKAHBI U IIUKJIOAIKAHBI),
Herpe/elbHbIe (AJIKSHBI, aTKUHbI U AIKaAUCHBI) M aDOMATHYECKUE YIIICBOIOPOIbI, CIIUPTHI U (DEHOJIBI,
KapOOHOBBIE KHCIIOTHI M 3(QUPHI, alIbICTH/bI U KETOHbI, AMUHBI 1 aMUHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIC
coeMHEeHMs. 3aJaHusI Ha COCTABJICHHE YPaBHEHUI XUMHYECKUX PEAKIUil C y4acTHEM OPraHHYECKUX BEIIECTB
Ha OCHOBAaHHMHU MX COCTaBa M CTPOCHHS

Jlaboparopras padora Nel 1: M3ydyeHne XMMHUYECKIX CBOHCTB OEIIKOB

N

\ AtTectanus B popme 1 depeHIMPOBAHHOIO 3a4eTa




2.3. CoaeprxaHue TOMALIHUX 3aJaHUI 00yYarommxcst

HaumenoBanue CopeprxaHue JOMaNTHeTo 3aaHHs
TEMBI

Tema 1.1. Andunorenosa, 1. B. Xumus: yd4eOHUK U IPAKTUKYM AJIs cpeliHero npodeccuonanbHoro oopaszosanus / M. B. AudunoreHosa, A.
B. ba0koB, B. A. ITonkoB. — 2-¢ u31., ucnp. u 1on. — Mocksa: M3narensctio FOpaiit, 2022. — 291 c. I'naa 1§1.1 Ilpeamer xumun.
CocTaBUTh KpaTKUH KOHCHEKT naparpada.

Tema 1.2.1 I'maBa 1§1.2 OcHoBHbIe NoHsATUSA XUuMHH. Asnorponusd. I'masa 2§2. 1Tlepuoandeckuii 3akoH, Ilepuonuueckas cucreMa XUMHYECKUX
snemeHToB JI.1. MenneneeBa. IIoBTOpUTH CHMBOIIBI 35 XUMHUECKUX JIEMEHTOB.

Tema 1.2.2 I'maBa 2§2.2 Crtpoenue atoma u [lepuomuueckuii 3akon .M. MenaeneeBa CocTaBUTh 3JIEKTPOHHBIE (HOPMYJIBI aTOMOB ABYX
9JIEMEHTOB.

Tema 1.3.1 I'maBa 1§1.2 CocraB BemnectBa. MI3mepenue BemiecTBa. Paccuntats OTHOCUTENBHEBIE MOJIEKYJISIPHbIE MACChI TPEX BEHIECTB.

Tema 1. 3.2 I'maBa 1§1.3 OcHoBHBIE 3aK0HBI XUMHUH. ONPEJEITUTh MACCOBYIO JIOJIIO 3JIEMEHTOB C CIIOKHOM BEIIECTBE.

Tema 1.4. I'maBa 3§3.1 Honnas xwumudeckass cBs3b. §3.2 KoBameHTHas xumudeckas cBs3b. §3.2 Metammmmdeckas — XUMHYeCKast
cBsA3b§3.4ArperaTHble COCTOSIHUSA BellecTB. BogoponHas xumuueckas cBsi3b. ONpeaenuTh BUA XUMUYECKOH CBSI3U B 5 MOJIEKyJIax,
B 3aBUCUMOCTH OT 3JIEKTPOOTPULIATEIILHOCTH 3JIEMEHTOB.

Tema 1.5.1 I'maBa 5§5.5 Oxcunpl. Hanncats ypaBHEHUS peakiuii, OTpaKarolliX XMMHYECKHE CBOMCTBA IBYX OKCHJIOB.

Tema 1.5.2 I'maBa 5§5.2 OcHoBaHUS B CBETE€ TEOPUHM JIIEKTPOJIUTUYECKOM Jucconranuu. HamucaTh ypaBHEHHMS peakUUi, OTPa)KarolluxX
XUMUYECKHE CBOMCTBA IBYX OCHOBAHUU.

Tema 1.5.3 I'maBa 5§5.1 Kucnotsl B cBeTE TEOpUU 3IEKTPOIMTUYECKON quccoruanuy. Hanucats ypaBHEeHHs peakluii, 0TpaxatomyuX XMMU4YECKUE
CBOMCTBA JABYX KHCJOT.

Tema 1.5.4 I'maBa 5§5.3 Comnu B cBETE TEOPUH IIEKTPOIUTHUECKOM qucconnanuu. ['nasa 5§5.4 'uaponus coneii. Hanmmcars ypaBHeHUS peakuuid,
OTPAXKAIOLIUX XUMHUYIECKIE CBOWCTBA JIBYX COJEH.

Tema 1.5.5 OdopmuTth oTueT 1o nabopatopHoii padore Nel CBoiicTBa OCHOBHBIX KJIaCCOB HEOPTraHUYECKHX COCIMHEHHM.

Tema 1.6.1 I'maa 3§3.5. Unctsle BemectBa 1 cMecu ['maBa 4§4.1PactBopsl. PactBoperne. CocTaBUTh KPAaTKHH KOHCHEKT maparpada.

Tema 1.6.2 I'maa 3§3.6 ducnepcusle cucteMbl. OhopMuUTh oT4eT 10 TabopaTopHOi padore No2 O3HaKOMIICHHE CO CBOMCTBAMH AUCIICPCHBIX
CUCTEM.

Tema 1.6.3 I'maa 3§3.2 Teopus snekrponauthyeckod auccounanuv. COCTaBUTh YpPaBHEHHS CTYNEHYATOW IUCCOLHUALMU JBYX KHCIIOT,
OCHOBAHMH, COJEH.

Tema 1.7.1. I'naBa 6§3.6.1. Knnaccuduxarust xumuueckux peakuuil. CoctaBUTh ypaBHEHUE IBYX peakluid B MOJEKYJIIPHON U HOHHOH dopme.

Tema 1.7.2 Odopmuts oTUeT 10 TabopaTopHOit padore Ne3 V3ydeHne peakiuii HOHHOTO OOMEHa.

Tema 1.7.3 I'maa 6§3.6.1. Kimaccudukanns xumugeckux peaknuif. CoctaButh 18a ypasHeHUst OBP mMeTomoM snexTpoHHOTr0 GanmaHca.

Tewma 1.7.4. OdopmuTth oTueT 1o nabopaTopHoit padore Ne4 V3ydeHne OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN.




Tema 1.7.5

I'naBa 6§.6.13 CxopocTh Xxumuyeckux peakuuil. OhopMuTh 0T4eT 1o 1abopaTopHOit padore Ne 5.M3yueHne CKOPOCTH XUMHYECKUX
peakuuii.

Tema 1.8.1. I'maBa7§7.1. MertamrsI-ipocThie BemecTsa. ['maBa7§7.3 O6mue croco0s! nomydenust MetayuioB. HamicaTs pedepat

Tewma 1.8.2 OdopmuTth oTueT 1o nabopaTopHoit padore Ne 6 M3yueHne XUMHUUECKUE CBOMCTB METAJLIOB.

Tema 1.8.3 OdopmuTh oTdeT 1o JabopatopHoii padote Ne 7 [ToydeHHe YIIIEKUCIIOrO Ta3a U H3Y4YEeHHE €r0 CBOMCTB.

Tema 3.1.1 I'maBa8§8.1Teopusi XUMUUYECKOTO CTPOCHUSI OpraHuueckux coeaunenuit. Mzomepus. ['nmara8§8.2Knaccudukanms 1 HoMeHKIaTypa
oprannyeckux coeauHeHuit. ['1aBa8§8.3 Kinaccudukanus peakuuii B OpraHMuecKOl XUMHUH.

CocCTaBUTh KPaTKHii KOHCIIEKT Haparpada.

Tema 3.1.2. I'maBa8§8.1Teopuss XUMHYECKOTO CTPOCHHUS OpTaHWYECKHX coeamHeHmit. M3omepmsa. CocTaBieHHe CTPYKTYPHBIX (DOPMYN IOBYX
HM30MEpPOB.

Tema 3.2.1. I'maBa9§9.1 TlpenenwvHble yriaeBomopoxabl (ankanel). Beryunth HasBaHusi 10 ankaHoB. Ha3BaTh /JBa pa3BETBICHHBIX allkaHa IO
Homenknatype [IUPAC

Tema 3.2.2 I'maBa9§9.2 Dtunenosele yrneBogopoasl (ankeHsl) ['maBa9§9.3 JluenoBble yrieBomopoabl (ankanuensl).Kayuyku. CoctaBuTh
KpaTKH{ KOHCIIEKT maparpada.

Tema 3.2.3 I'maBa9§9.4AnetnneHoBsle yriaeBogopons! (ankuHsl). Ha3sBaTh Tpu HellpeIeNIbHBIX yriaeBogopoaa no Homenkiatype IUPAC

Tema 3.2.4. I'maBa9§9.5 Apomaruueckue yrieBopopoabl (apeHsl). ['naBa9§9. IlpuponHbsie UCTOYHHMKH YTiIeBOnO0poaoB. COCTaBUTh KPAaTKUN
KOHCIIEKT naparpada.

Tema 3.2.5. OdopmuTts otueT no nabopatopHoii padore Ne 8. [Tonydyenue stuseHa. M3yueHne cBOHCTB dTHIIEHA U OEH30IIA.

Tema 3.3.1.1 I'maal(0.§10.1 Cruptsl ['maBal0.§10.2 denon CocTaBUTh KpaTKUi KOHCIIEKT maparpada.

Tema 3.3.1.2 OdopmuTth oTueT 1o JadopaTopHoii padore Ne 9. CBoiicTBa 0JTHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB M (DEHOJIOB.

Tema 23.3.2 ITocmotpeTh TIOJTHBIH BapHaHT HAYYHO-TIOMYJIIPHOTO ¢bunpMa «AJIKOTOJILHBIN IKCTICPUMEHT) Ha
caiirehttps:/sites.google.com/site/upkhimiarajkova/. Oteetuts Ha TecT Ha mwiathopme SIKITACC

Tema 3.3.3 ITocMOTpeTh MOTHBIH BapHaHT HAyYHO-ITOMyIsipHOTO (rmbMa «CMepTenbHbIH BeIOop» OTBeTHTh Ha TecT Ha miatdopme AKJIACC

Tewma 3.3.4 I'maBal0.§10.3Anpaernapt. ['maBal0.§10.4 KapOoHnoBsie kuciiotbl. COCTaBUTh KPaTKHK KOHCIICKT Haparpada.

Tema 3.3.5 I'maal0.§10.5 Cnoxusie 3¢upsl 1 xupsl. ['1aBal0.§10.6 YraeBoasl. COCTaBUTh KpaTKUi KOHCIIEKT naparpada.

Tema 3.3.6 OdopmuTh oTUeT 10 JabopaTopHoii padote Ne 10 VizydeHne cBOHCTB anbaeruioB, KapOOHOBBIX KHCIIOT U YTIICBOIOPOJIOB.

Tema 3.4.1 I'maBall.§11.1 Amunbl. Aaunun. I'naBall.§11.2 AMuHokucIOTEL. COCTaBUTH KPATKUH KOHCIIEKT maparpada.

Tema 3.4.2. I'maBall.§11.3 benku. Odopmuts oryer no tadoparopHoii pabore Ne 11 Xumuyeckue cBolicTBa OEIKOB.



https://sites.google.com/site/upkhimiarajkova/

3. YCJIOBHS PEAJIM3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
YUYEBHOM JACHUIIJIUHBI

3.1. Jlng peamu3anuu IOpOrpaMMbl y4eOHOH MHUCHMIUIMHBI JIOJDKHBI OBITH IIPERLYCMOTPEHBI
ClleyIoNMe CHelanbHble TOMELICHHUS:

Kabuner «XuMuu», OCHaILICHHBIH 000PYAOBaHHEM:

- MIOCAJIOYHbIE MECTa CTYCHTOB;

- pabouee MeCTO IperoAaBaTes;

- pabouast MenoBasi JOCKa;

- HarIsagHble MocoOust (y4eOHUKH, OIOpHBIE KOHCIEKTHI-TUIAKATHI, CTEHJBI, KapTOYKH,
pa3gaTouHbIM MaTepual, KOMILIEKTHl 17a00paTOpHBIX padoT, CIPAaBOYHBIN MaTepHa).

- BUJIcOMaTepUabl

- CTaTUYECKHe, AUHAMUYECKHE, IeMOHCTPAIIMOHHbIE H Pa31aTOYHbIC MOAEIIH;

- MHOTrOdYHKLMOHANbHbIN KOMNAEKC NpenoaasaTens;

- HaTypasbHble 06beKTbI, MOAENN, NPUBOPLI 1 HaBOPbI A4/1A NOCTAaHOBKM AE€MOHCTPALLMOHHOTO U
YUYEHUUECKOTO SKCNepUMeHTa;

- nevaTHbIE M3KPAHHO-3BYKOBbIE CPEACTBA OBYYeHMs;

- CPeACTBa HOBbIX MHOPMALIMOHHbIX TEXHOIOTUIA;

- peaKTuBbI;

- nepeYyHn OCHOBHOM U AONONHUTENbHOM y4ebHOM AnTepaTypbl;

- BCromoraTe/ibHoe 060pyA0BaHNE UUHCTPYKLMY;

- 61bnMoTeUHbINGOHA,

TexHu4eckue cpencTBa 00ydeHus:

- 1K, HoyTOYK

- IIpoexrop, sxpaH

[TpuGops! u ycTpoiicTBa:

- KOMILIEKT JEMOHCTPAllMOHHOTO XUMHYECKOT0 000PYI0BaHUS U PEaKTUBOB
JlelicTByIolas HOpMAaTUBHO-TEXHUYECKAsl U TEXHONIOTHYECKas JOKyMEHTALHs:

- IpaBHIa TEXHUKH 0€30I1aCHOCTH ¥ MPOU3BOACTBEHHOI CaHUTapHH;

- JKypHAJ IO TEXHUKE 0€30MacHOCTH.

3.2. UudopManuoHHOE 0fecrieyeHHe peaan3anuu NPorpaMmMbl
Jnst peanuzauuu mporpamMMmbl OMONMHOTEYHBIH (GOHA 0Opa3oBaTeNbHON OpraHU3aLMU HOJDKCH
UMETb TICYaTHBIC W/WIM JJICKTPOHHBIC 00pa3oBaTelbHBbIC W MH(MOPMAILMOHHBIC PECYpPCHI UL
HCIIONB30BaHUS B 00pa30BaTEILHOM IIpoIecce

OcHOBHbIE NIeYaTHBIC U3IAHUSA

1. AndunorenoBa, W. B. Xumus: yueOHMK ¥ MNPaKTUKYM JUId  CpPEIHEro
npodeccronanbHoro oopaszosanus / M. B. AudunoreHosa, A. B. babkos, B. A. [Tonkos. — 2-¢
u3A., ucnp. u gon. — Mocksa: M3natensctso FOpaiit, 2022. — 291 c.

2. Wleromuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A. Illeronuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumusi: y4eOHUK U TIPAKTUKYM JUISL CPEIHEr0 MPOdheCcCHOHATBHOTO
obpazoBanust / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3n., nepepad. u morn. — Mocksa:
M3parensctBo HOpaiir, 2022. — 507 c.

4. Xumus: y4eOHUK 1711 cpenHero npodeccuonansHoro obpasosanus / 10. A. Jlebenes, I'.
H. ®anees, A. M. I'ony6es, B. H. lllanosain; nmox obuieii penakuueii I'. H. ®aneea. — 2-e uzg.,
nepepad. u gon. — Mocksa: U3natensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTe/IbHbIe HCTOUHUKH



1. I'abpuensy, O. C., JIbicoa, I'. I'. Xumust: kaura 1y1s npenogasatens: y4ue0.-MeToI.
mocobue. — M. Akagemus, 2012. - 332 c.

2.  Tab6puensu O.C. Xumus: yueb. a1 cty. npod. yueb. 3aBenenuii / O.C. 'abpuenss,
N.I". Octpoymos. — M., 2016.- 256 c.

3. T'abpuensta O.C. Xumus ast npodeccuii 1 crienuanbHOCTEH TEXHUIECKOro IpOhHIIs:
YUeOHUK JJIsI CTYA. yupexkaeHuit cpen. mpod. obpaszosanus / O.C. I'abpuensa, U.I'. OctpoymoB.
— 4-e u3n., crep. — M. : Uznarenbckuii neHTp «Akagemusi», 2017. — 272 c.

HHTepHeT-pecypcenl

1. hvsh.ru — XKypuan «Xumust B mkosne».
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay9HO-IIOIYJIIPHOTO JKypHala «XUMHUS | KU3HbY. XKypHan m3naéres ¢ 1965 r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpbITast BIEKTPOHHAS OuOIHoTeKka XuMH4Yeckoro moprana «Chemnety, conepkuT ydeOHbIe U
MH()OPMaMOHHBIC MaTepHAIbI JUTS IIKOJIFHAKOB M yIUTENeH. B Helt MOXHO HalTH y4eOHUKH 110
o0mel ¥ HeopraHMIecKOH XMMUH, OPTaHWYECKOH XMMHH, MyJTbTHMEIHaMaTepHalbl, a Takke
3a/a4¥ XMUMHYECKUX OJMMITHAJA C pEIICHUSIMH, 3aladil BCTYNUTENBHBIX S5K3aMEHOB IS
aOUTYPUCHTOB.

4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Hudopmanuonnsle MaTepuansl 00 omuMmnuanax: MockoBckoil ropoackoi, Bcepoccuiickoit,
Mengeneesckoit, MexayHnapoaHoii. IIpuBenensl 3a1auu TEOPETUUECKUX U DKCIIEPUMEHTAIBbHBIX
TYpOB, IOJPOOHbIE pelIeHus, Cucku U Gororpadun nodeautesnei.

5. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema TUCTAaHIHOHHOTO OOYYEHHs, HAlpaBiCHHAas B IMEPBYIO O4Yepeab Ha MOATOTOBKY K
OJIMMIIMAJIaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MexayHapoaHoil. CaliT coepKUT OrpoMHOE
KOJIMYECTBO 3a/1a4, CIPYIIIIUPOBAHHBIX KaK [0 TeMaM, TaK U 1o ojuMiuaaaMm. [1o BceM 0OCHOBHBIM
paszenam XUMHUH NPUBEIEH TCOPETUUCCKHII MaTeprall U pa300paHbl PELICHHUS TUITOBBIX 3a/1a4.

6. http://gotourl.ru/4789 (http://www.nanometer.ru/)
INopran mo HaHoTexHOmorusM. OCHOBHas IeNb — pa3BUTHE 0Opa3oBaHHA B 00IacTd
HAHOTEXHOJIOTUH U MOATOTOBKA K HHTEPHET-OJIMMIINAJIE 110 HAHOTEXHOIOT HsIM.

7. http://gotourl.ru/4790 (http://webelements.com/)
Ha}lé)KHa}I CcripaBo4YHas I/IH(I)OpMaLH/IH 0 XUMHYECKHX DJIEMEHTAX U UX CBOMCTBAX (Ha AHTJIIUHACKOM
SI3BIKE).

8. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKosI3bIYHBIN CaiT 0 CBOMCTBAX XMMHYECKHUX 3JIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caiiT oHnaifH-00pa30BaHuUs, COAEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BUJECOJICKLUN s IIKOIbHUKOB, CTYI€HTOB U yuuTeneid. EcTh HeCKONbKO KypcoB IO
XUMHUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblif aBTOPUTETHBIII B MUPE XUMUHU WH()OPMAIMOHHBIN
UHTEpHET-pecypc (CaiT miIaTHbIi).
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA

OBIIEOBPA3OBATEJBHOW YYEFHOW JUCHUILIUHBI
KoHTpons H omeHka pe3yabTaTOB OCBOEHHUS

o0mieo0pa3oBaTenbHON  y4eOHOM

JUCHHUIUIMHBL  PAaCKPBIBAIOTCSA 4Y€pe3 JUCHUIUIMHAPHBIC PE3YyJIbTaTbl, HaAIIPAaBJICHHBIC Ha

(bOpMI/lpOBaHHC 06LI.II/IX n TIpO(beCCI/IOHaJ'[LHLIX KOMHeTeHHI/Iﬁ I10 pasaeiiaM U TeMaM COACPIKaHUS

y4eOHOTro MaTepHana.

MeToabl OieHKH

BKJIIOYAET: OCHOBOIIOJIAraloIiye
HOHATHS (XUMHYCECKHI JJIEMEHT,
aTOM, JJIEKTPOHHAs 000J0UYKa
aToma, s-, p-, O-3JIEKTPOHHBIC
opouTanu aTOMOB, HOH,
MOJIEKyIa, BaJICHTHOCTb,
JIEKTPOOTPHLATEIEHOCTb,
CTEIeHb OKHCIICHUSI,
XAMHYECKass ~ CBs3b,  MOJIb,
MOJISIpHast  Macca, MOJIAPHBI
00beM, YIVIEPOAHBINH  CKelNeT,
(yHKIMOHATbHAS rpymma,
paguKan, W30MepHs, H30MEpBI,
TOMOJIOTHUECKUH pan,
TOMOJIOTH, YIIICBOIOPO/IBI,
KUCIIOPOA- M a30TCOAEPIKAIIUC
COCAMHCHHUS, Ouonornyecku
aKTHBHBIC BeIlecTBa (YIJICBOJIbI,
JKHPBI, 6enkn), MOHOMED,
[OJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKY/ISIPHbIC
COCAMHEHMS, KPHUCTAITMYECKast
peleTka, THIB XHMHYECKUX

peakuuii (OKHCIIUTETBHO-
BOCCTAHOBUTEIIBHBIE, 9K30-U
9HJIOTEPMUYECKHE, peakiuu

HOHHOTO OOMEHa), pacTBop,
JNIEKTPOJIUTEI, HEIIEKTPOJIHUTHI,

JIEKTPOJIUTHYECKAST
JIICCOLUALIHS, OKHCIIUTENb,
BOCCTaHOBHTEIb, CKOPOCTh
XHMHYECKOI peakuuu,
XUMHYECKOE paBHOBecHE),

TEOPUUM U 3aKOHbI  (TEOopHs
XUMHYECKOT0 CTpOCHHS

HNupexc
OK/IK Pe3yabTaThl 00yueHus Kpurepnu onenku /onleHOYHbIE
MepOoNnpUATHS
OK 01 - BJIaJICHUE CUCTEMOM —  ONHUCHIBAET " | — 3amanus Ha
XUMUYECKHX 3HaHHH, KoTopas | OOBSCHSET UCIIOJIb30BaHKE

XUMUYCCKUE SIBIICHUS
1 TIPOLIECCHI;

- - MIPUMEHSIET
3HaHUS B obnacTu
XUMHUHU JUISL pelIeHus
3a/1a4;

—  o0OBsiCHsET
XUMHUYCCKHUEC SABJICHHUA U
NpOLECCHl € TOYKU
3pEHUSI HAYKH;

— JlaeT OIpe/eiICHHE
i XapaKTEePUCTUKU
OCHOBHBIX  IOHSATHH
XUMUH;

- dopmymupyer u

MPUMEHSIET Ha
[PaKTHKE 3aKOHBI
XUMHH;

- (dopmynupyer

OCHOBHBIC TTOJIOKCHUA
TEOPpUU XUMUUYECKOTO

CTPOCHHS
OpraHUYeCKUX

COEIMHEHUI "
XapaKTepUCTHKA B

CBETE JTOH TeopHH
CBOICTB ~ OCHOBHBIX
KJIaCCOB OPraHUYECKUX
COCTMHCHHIA;

— - OCYIIECTBISIET
IIPOBEPKY CBOWCTB
KJIaCcCOB  Pa3IUYHBIX
COEUHEHUI npu
BBITIOJTHEHHH
1a00paToOpHBIX PaboT
U pelIeHuy 3a/1a4;

XUMUYCCKOH CHMBOJUKH
W Ha3BaHUN COSIUHCHUMN
110 HOMEHKJIaType
MEXIYHApPOAHOTO CO03a
TEOPETHUYECKOH U
MIPUKJIAHON XUMHAA U
TPUBUAJILHBIX Ha3BaHHH
JIISL COCTaBIICHUS
XUMHUYECKHX (hopmyn
JIBYXaTOMHBIX
COeTMHEeHNH (OKCH/IOB,
cynbGHUI0B, TUIPUIOB U
T.I.) U APYTUX
HEOPraHUYeCKHX
COCIMHEHHUH OTIEIbHBIX
KJIacCOB

— IIpakTuueckue 3anaHus
HA YCTAHOBJICHHUE CBS3H
MEX1Y CTPOCHHEM
aTOMOB XHUMHYECKUX
3JIEMEHTOB U
MIEPUOTUIECKUM
U3MEHCHUEM CBOMCTB
XUMHYECKUX JJIEMEHTOB
¥ UX COCJMHEHUH B
COOTBETCTBHH C
TOJIOKEHUEM
IIepuonnyeckoit
cHCTEME.

— IIpaktuko-
OpHEHTHPOBAaHHBIE
TEOPETUUYECKUE 3aJaHUs
Ha XapaKTepu3aluio
XUMUYICCKUX DJICMCHTOB:
«Meramnnueckue /
HEMETaJUNINYECKUe
CBOICTBA,




opraHp4eckux BemectB A.M.

Bytaeposa, TeopHus
JNEKTPOITUTHICCKOM
JIUCCOLMALINH, TEPHOIMYECKUIT
3akoH JI.WI. MeHeneeBa, 3akoH
COXpaHEeHHUs Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHI SA3BIK  XHMHH,
(bakTONMOrMYECKUE CBENCHUSA O
CBOWCTBaX, COCTaBe, MOIYYCHUH
u 6e30acHOM HCIOJIb30BAHHUH
BKHEHIINX HEOPraHMYECKUX H
OpraHHYECKUX BEIIECTB B OBITY
U TPAaKTUYECKON JIESTENHHOCTH
YEeN0BEKa;

- yMeHHe BBIIBILATH
XapakTepHble  NpPU3HAKH U
B3aHMOCBS3b H3y4eHHBIX
TIOHATHA, TIPUMEHSATH

COOTBETCTBYIOIINAC MMOHATHA TIPUA
OIHACAaHUUA CTPOCHUA U CBOMCTB

HEOPraHMYEeCKUX "
OpraHMYeCcKHUX BELIECTB M HX
TIpeBpaleHUI; BBISIBJISAITH
B3aMMOCBS3b XHUMHYCCKUX
3HAaHUH €  TOHATHAMH H
TIPECTaBICHUSIMHI TIPYTHX
€CTECTBEHHOHAYYHbIX
MIPEIMETOB;

- yMeHHE HCIIOJIb30BaTh
HauMEHOBAHUS XHUMHYECKHUX

COSMHEHUH MEXKIYHapOIHOTO
cO103a TEOpEeTHYECKOH u
MIPUKITAHON
TpUBHAJIbHBIE
Ba)KHEHIINX BEIECTB (ITUIIEH,
alleTWIIeH, TIHIEpUH, (eHol,
dopmanbaerua, YKCYCHast
KHCIIOTa, IIIHMIWH, yrapHBIA ras,
YTJIEKUCIbIH aMMHaK,
raiieHas H3BECTh, HeTalleHas
HU3BECTh, TIUThEBAs coia U
JIPYTUX), COCTaBIATH (HOPMYIIBI
HEOPTraHHIECKHUX u
OpraHHYECKHX BEIIIECTB,
ypaBHEHHs XAMUYECKIX
peaknuii, OOBACHITh UX CMBIC,
MIOATBEPKAAT XapaKTepHbIe
XHMHYECKHE CBOICTBA BEIECTB
COOTBETCTBYIOIUMU

XUMHHU u
Ha3BaHUA

ras,

— IIPUMEHSET
3aKOHBI IIPU PEILIECHUU
3a/1a4, KOMMEHTUDPYET
pElIeHHUE;

—  BBINIOJIHSIET
3a1aHUS Ha
CHCTEMAaTU3ALUIO
TOHSATHH, aHaIIu3
(hOpMyIT ¥ 3aKOHOB;

— ompenensier
3a/1a4n eATEIbHOCTH, C
Y4ETOM  MOCTaBICHHOM
IperoiaBaTeseM Ieny;

—  000CHOBBIBaET
BBIOOD M  YCHENIHOCTh
NIPYMEHEHNS METOIOB H
croco6oB PpeIIeHus
XMMUYECKUX 3a]1a4;

—  TIPOBOAUT
CaMOOIICHKY
BBITIOJTHEHUS
MIOCTaBIICHHBIX 3324

KadueCcTBa

—  CBOCBPEMEHHO
caaer BBITIOJTHEHHBIE
3aJIaHusl U OTYETHI;

— Jaer OObEKTUBHOMN

OLIEHKY paboueit
CHUTYyaIln B
COOTBETCTBUHH c

IOCTaBJICHHOM 3a/1aueii;
—  TIPOBOAMT
CBOEBPEMEHHBII
KOHTPOJIb "
KOPPEKTHPOBKY
JIeSITENIbHOCTH B
COOTBETCTBUH c
HOPMAaTHUBHOM
JIOKyMEHTaIMeH
BBINOJIHSIET
camoaHalu3
CcOOCTBEHHOIT
JIeATELHOCTH Ha
OCHOBE JOCTUTHYTBIX
Pe3yJIbTaTOB;

3JIEKTPOOTPHUIATEIIEHOCTh
U CPOJICTBO K JIEKTPOHY
XUMHYECKUX DJIEMEHTOB
B COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOCHHEM
U TIOJIOXKEHUEM B
MEPUOANYECKON CHUCTEME
XUMHYECKUX DJIEMEHTOB
JI.1. MenneneeBay»

— 3amaHus Ha
COCTaBJICHUE HAa3BaHMI
OpraHUYeCKUuX
COEIMHEHHUH 110
TPUBHAILHON TN
MEXIYHapOAHOM
CUCTEMATUYCCKOM
HOMEHKJIaType.

— 3agaHus Ha
COCTAaBJICHUE TIOJHBIX 1
COKpaIeHHbIX
CTPYKTYPHBIX (opMy
OpPraHMYECKUX BEIECTB
OT/IETTBHBIX KIIACCOB.




JKCIIEPUMEHTAMH U 3aIHCAMU
YpaBHEHHIA XUMHYECKHX
peaxIii;

- yMeHHe YCTaHaBJIMBAaTh
MIPUHAUIEKHOCT  M3YYEHHBIX
HEOpPraHMYEeCKUX "
OpraHMYeCcKHX  BEIIECTB K
ONpeNeNeHHbIM  KjlaccaM |

rpymnmnam COEIMHEHHIA,
XapaKTepH30BaTh HX COCTaB M
Ba)KHEHIITHE CBOMCTBA;

OINPEAENATh BUIbl XMMHUYECKUX
cBs3ell (KOBaJIEHTHAsl, MOHHAs,
MeTaJIn4YecKas, BOJOPOJHAs),
THIIBI KPUCTATTMYECKUX
pemerox BEILIECTB;
KJaccuGUIMPOBATh XUMUYECKHE
peakuuu;

- ¢dopmupoBanue
MPEACTABICHHSA: O XUMHYECKOU
COCTaBJIIONICH
€CTECTBEHHOHAYYHON KapTHHBI
MHpa, POJIM XHMHHU B TO3HAHUU

SIBJICHUH TIPHPOJIBL, B
(OpMHPOBaHUH MBIIUICHHS U
KyJIbTYpHI JIMYHOCTH, ee

(YHKIMOHATBHOM IPAMOTHOCTH,
HEOOXOAMMOH Ul peleHus
HPAKTUYECKUX 3a1a4 "
9KOJIOTHYECKH O0ODOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3I0POBBIO
U TIPUPOJIHOIL cpene;

- yMEHHE IIPOBOJUTH PACUETHI
10 XUMHYECKHM (HOpMyIIaM U
YPaBHEHHUSM XHUMUYECKHUX
PpeaxIuii ¢ NCIOoNb30BaHUEM
(DU3MYECKUX BEIMYMH,
XapaKTEePH3YIOLINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMalbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIIONb30BaTh
CHCTEMHBIC XMMUYECKUE 3HAHHS
JUISL TIPUHSATHS PELICHUI B
KOHKPETHBIX JKM3HECHHBIX
CHTYalUsIX, CBA3aHHBIX C
BEIL[ECTBAMH U HX
HPUMEHCHHEM

OK 02.

- yMeHHEe IUIaHHPOBaTh U
BBIIONHATD XUMHYECKUH

— omnpezensieT Leiu,
COCTaBJISIET IUIAHbI

— 3amaun Ha pacuer
MacCOBOI TOIH (Macchl)




JKCIICPUMEHT  (TIpeBpalleHust
OpPraHHYeCKHX BEIIECTB IIPU
HarpeBaHuH, HOJTyIeHHe
STWIICHA W  H3y4EeHHE  €ro
CBOJCTB, Ka4yeCTBEHHBIC
peakiuu Ha QIIbJICTU/IBL,
KpaxMmal, YKCYCHYIO KHCIOTY;
IeHaTypanust — OelIKoB — IIpH

HarpeBaHUHM, IBETHBIC DPEaKIHU
OCNIKOB; NPOBOJUTH  PEAKIUH
HOHHOTO OOMEHa, OIpEneNTh
cpeny  BOIHBIX  PacTBOPOB,
KaueCTBEHHBIE  PEaKkLUHH  Ha
cynbdar-, kapOoHaT- U XJIOPHUL-
AQHUOHBI, HAa KAaTHOH aMMOHHS;
pematb  SKCHEPHMEHTAJIbHBIC
3agayn 1o TemaM "Merausl" 1
"Hemeramibl") B COOTBETCTBHH C
[paBHIAMI
0e30MacHOCTH PU OOPAIIEHHUH C
BEIIECTBAMH M J1aDOPaTOPHBIM
000py0BaHNEM; IMPEICTABISTH

TEXHUKN

pe3yNIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (popMe 3aIicu
YpaBHEHHH COOTBETCTBYIOIINX
peakmuii u  GopMyIHpOBaTH
BBIBOABI HAa  OCHOBE  JTHX
Pe3yJIbTaTOB;

- yMEHHME  aHaJIM3MpOBaTh
XUMHYECKYIO nHpopMmanmo,

NIOJTy9aeMyIo u3 Ppa3HBIX
HCTOYHHUKOB (CPEACTB MacCOBOI
uHpopmaruu, cetb MHTEpHET 1
Apyrue);

- B/IQJICTh OCHOBHBIMH METOJIAMHU
Hay4HOTO ITO3HAHUS BEIIECTB H
XUMHYECKHX SIBIICHHI
(HabmroeHue, u3MepeHue,
9KCIEPUMEHT, MOJICTIUPOBAHNUE);
- YMEHHE IIPOBOUTH PACUETHI 110

XUMHYECKHM  dopMmynaM  H
YpaBHEHHSM XUMHYECKHX
peakimii C  HCIONB30BaHHEM
¢u3myecknx BEJIMYHH,
XapaKTEePH3YyIONMMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMaJIbHBIC
YCIIOBHS) Ta30B, KOJIMYECTBA
BEIL[CCTBA; HCIIOJIb30BATh

CHUCTCMHBIC XUMHUYCCKHUE 3HAHUSA

JIEeSITEIBHOCTH u
onpezenser
cpeicTBa,
HEOOXOIUMBIE IS

WX peasn3alunm;
—  dopmynupyer u

00BSICHSIET OCHOBHBIE
MIOJIOKEHUS [
COBPEMEHHOMH
XUMHYCCKON
KapTHHE MHpa Ha
OCHOBE BaKHBIX
OTKPBITHH  yYCHBIX,
OKa3aBIIIHX
orpeaensIonee
BJIMSTHUC HA Pa3BUTHE
TEXHUKH u
TEXHOJIOTUH;
HCTIONB3YET
pasnu4HbIC
HMCTOYHHMKHI

nHpOpPMaNNK, B TOM
yHcIe 3JIEKTPOHHBIX

Oubnuorex,  ymeer
KPUTHYCCKH
OLICHUBATh u
HWHTEPIIPETHPOBATD
nH(pOpMaIHIo,
MOy 4aeMyI0 u3
Pa3IMIHBIX
HCTOYHUKOB, B TOM
4YHuCIe U3 CeTH
Hurepuer;

- HCTIONB3YeT
pasiau4HbIe
nH(OPMaIMOHHEIE
00BEKTHI, c
KOTOPBIMHU
BO3HHKAET
HEOOXO0AUMOCTh
CTaJIKHBATHCS B
npohecCHOHAIBHON
chepe B H3yYCHUH
SIBIICHUI u
MIPOLIECCOB;
CaMOCTOSTENEHO
npuobperaer c
TIOMOIIBIO
HH()OPMAIIMOHHBIX
TEXHOJIOTuit u
HCTIONB3YyeT B
MIPaKTUYECKOH

XMMHYECKOI'0 AJIeMEHTa
(coenuHeHus) B
MoJIeKyJie (CMecH).

— IlpakTiueckue 3amaHus
Ha orpezieneHue
XMMHUYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCHUMOCTH
BHJAa XUMHYECKOW CBSI3H
U TUIA KPUCTATIIUUECKOM
peleTku

- 3amanus Ha
COCTaBJICHUE YpPaBHEHUH
XMMHUUYECKHX  peaklui,
WUTIOCTPUPYIOLIHX
XMMHYECKHE CBOWCTBA C
Y4eToM MEeXaHU3MOB
MPOTEKAHHS JTAaHHBIX
peaxIuil ¥ TeHeTHYeCKON
CBS3U

- [IpakTuko-
OpUEHTHPOBAaHHBIE

pacueTHble 3aJaHHS Ha
JUCTIEPCHBIE  CHCTEMBI,
UCTIONIb3yeMbIe B
OBITOBOI u
TIPOM3BOJICTBEHHOM

JACATCIIBHOCTH YCIIOBCKA




T

KOHKPETHBIX
CUTyanusix,

NPUHATHS ~ PelIeHHi

CBA3aHHBIX

B

JKU3HCHHBIX

C

BEIIECTBAMU U UX IIPUMEHEHUEM

JIEATENBHOCTH HOBBIE
3HAaHUS U YMEHUS, B
TOM 4YHCJIE B HOBBIX
o0ylacTaX  3HaAHUM,
HEMOCPEICTBEHHO HE

CBSI3aHHBIX co
chepoit
JeSITeIbHOCTH,
pacmmpsier u
YIIIyOTIATh cBOE
Hay4HOE
MHpPOBO33PEHUE;
aHAIM3UpYeT u
TIpeICTaBIISET
nH(pOpMaIHIo,
JAHHYIO B
INIEKTPOHHBIX
(dopmarax Ha
KOMIIBIOTEPE B

Pa3UYHBIX BUAAX;

- BIIaJieer crocobamu
MIPEeNCTaBICHHS,
XpaHEHHUS u
00paboOTKK  JIAaHHBIX
Ha KOMITBIOTEPE;

- CaMOCTOSITENBHO
CTaBUT
3amaun

KOHKPETHBIC
Hay4HBIX
HMCCIIEI0BaHUI B
001acTH  XUMHH |
pelarh UX ¢ HOMOIIbIO
COBPEMEHHOM
anmnaparypsl,
o0opynoBaHus,
HMHPOPMALMOHHBIX
TEXHOJIOTU I c
HCIOJIb30BAHUEM
HOBEHUIIIETO
OTEYECTBEHHOTO "
3apyOeKHOTO OIIBITA;

Jnaer OLICHKY
HHpOpMAIUU o
MNurepHer-
pecypcam, B
coobmenusx CMU,
Hay4HO-
MOMYJIAPHBIX
CTaTbsX;

CO3/Ia€T DJICKTPOHHBIC
Mpe3eHTallH, u
TPOBOJUT X




IIyONMUYHYIO 3alluTy;

OK 04 - YMEHWe IUIaHUpOBaThb U |— — KOHCTPYKTHBHO — OLEHKa pe3y/bTaToB
BBITIONTHATD XUMUYECKHI B3aHMOJICHCTBYET  CO HaOJI0IeHUH 3a
SKCHEPUMEHT  (TIpeBpalleHus CTy/ICHTaMH, JIEATEIbHOCTBIO
OPraHMYeCKHX BELIECTB IIpU mpernojaBareneM B CTYyZCHTOB B
HArpeBaHuy, HOJTy4eHUE Xo0Jie 00y4eHHs; rponecce  OCBOCHHUA
STHJIEHA W  HU3y4eHHE €ro |— —  3HaeT  [paBuia o6pasoBarenbHoOH
CBOWCTB, KaueCTBCHHbIC ITHYECKUX HOpM TpOrpaMMBbI
peaxun Ha QIIbICTHIE, HOBEICHNS; ~ BBHINOIHCHHC a

. 3ammra  y4eOHBIX
KpaxMaj, YKCYCHYIO KHCIIOTY; - PpaLMOHAIEHO
MIPOEKTOB
neHaTypaunus ~— OEnkoB  mpH IUIAHUPYET u
— BBITOJIHEHHE u
HArpeBaHUH, LBETHBIC PEAKIUH OpraHusyeT
6 odopMiIeHHE OTYeTa
€IIKOB; IPOBOJNTH PEAKINH CATEIBHOCTH npH
’ 2 n peart . P mo  71a00opaTOpHBIM
HOHHOT! MEH 11 TISTD
OHHOTO OOMEHa, OIpee BBITIOJTHCHUN paboTam
cpeny  BONHBIX  PacTBOPOB, 71ab0paToOpHEIX paboT;
KAQueCTBEHHBIE ~ PEAKIMM  HA |- TIPOBOJAMUT
cynbdar-, kKapOOHAT- U XJIOPUA- HAaOJIIOICHHS
AQHHOHBI, Ha KaTHOH aMMOHUS; |— IIIAHUPYET u
pewarb 9KCIEPUMEHTAJIbHbIE BBIITOJIHACT
3ajauu 1o TemaM "Merajuisl" 1 OKCICPUMCHTHI,
"Hemerasisl") B coorBercTBun ¢ [~ BBIABUIACT IMIIOTE3bI
[paBHIIaMK TEXHHUKH M CTPOHUT MOZEIIH;
GesomacHocTH npy obparenuy ¢ |~ ACIACT BBIBOMIBI HA
BEIICCTBAMH M J1a0OPaTOPHBIM ocHoBE
KCTIEPUMEHTAIBHBIX
000py0BaHHEM; TIPEICTABIATH OKCICPUMCHTAl
JIaHHBIX;
pe3ynbTaThl XUMHYECKOT0
- - COTIOCTaBIISIET
9KCHEPUMEHTa B (OpMe 3alicH
. Hay4dHbIE (baxTh;
YPaBHEHHIl COOTBETCTBYOLINX
. JKCIIEPUMEHTOB c
peaxuuii - n - opmymiposath JIEICTBUTEIIBHOCTBHIO;
BBIBOJBI HAa  OCHOBE  OTHX |_
pe3ysIbTaToB

OK 07. - C(OPMHUPOBAHBI |- HCIONB3YyeT  3HAHUS — OTBEYaeT Ha

NPEJCTaBICHUS: O XUMHUYECKOI XHUMHYECKOH HayKd B | BOIIPOCHI TecTa o

COCTaBJISIOLICH
€CTECTBEHHOHAYYHOIl KapTHHBI
MHpa, POJIM XHMHH B MO3HAHHU

SIBIICHUI TIPHPOJIB, B
(hOpMHPOBAaHNU MBILUICHUS |
KyJBTYpPBI JIMYHOCTH, ee

(DYHKIHMOHAITBHON TPAMOTHOCTH,
HEOOXOAUMOH JuId  pelieHHs
MPaKTHYCCKUX 3a1a4 "
9KOJIOTHYECKH O00OCHOBAHHOTO
OTHOIIECHHSI K CBOEMY 3JI0POBBIO
U IPUPOJITHOIL cpene;

- yMEHHE COONIONaTh MpaBUiIa
IKOJIOTUYECKH I[ETECO00Pa3HOTO
MOBE/ICHUSI B OBITY U TPYIOBOM
JIEATETbHOCTH B LeNsx

peleHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

OpraHU3aLHOHHBIX
3a1a4 ¢ COOM0ACHUEM
TpeboBaHuit
3PrOHOMUKH, TEXHUKH
6€30IacHOCTH,
THTHUCHBI,
pecypcocoepekeHus,
MIPaBOBBIX u
9THYECKUX HOPM,
HOPM
HH(POPMAIIHOHHOU
06e30macHOCTH;

— NPHUBOAUT IPUMEPHI

BIMSHUAM  JTaHOIA Ha
OpraHU3M YelIOBEKa
—  BBINIOJNIHEHHE u
odopmiieHHe OTYeTa Mo
J1a00paTOPHBIM padboTam;
— OTBeyaeT Ha
BOIPOCHI TecTa 0
BIMSHUAM JTaHOJa Ha
OpraHu3M YeIOBeKa
-Keiic (¢ yuerom
Oynyuei
npodecCHOHATBHON
JIeSITENTEHOCTH)




COXPaHEHHUSI CBOETO 3I0POBBS U NIPAKTUIECKOTO
OKpYKaromen TIPUPOTHOH HCIOJIb30BAHUSL
CpEABl; Y4YHMTHIBaTh OIACHOCTH XUMHYECKHX 3HAaHUN
BO37IEHCTBHS Ha JKUBBIE Ha [PaKTHKE, B OBITY
OpraHU3MBI OIIpe/IeITEHHBIX -IEMOHCTPUPYET
BEIIECTB,  IIOHMMAasi  CMBICI 3HaHUSL O BIIMSIHHH
TIOKa3aTes npeenbHOH 9TaHOJIA HAa OPraHH3M
JIOIYCTHMOH KOHIICHTPALUU YyeloBeKa
- cobironenne TIPaBHII - Peamuzyer "

TI0JIb30BaHUS XUMHYECKOH TIOJICPXKUBACT
nocyfaoi 1 1abopaTOpHBIM MHULATUBBI o
obopyznoBaHueMm,  obpamieHus TOBBILICHUIO
C BEIIECTBAMU B COOTBETCTBHHU 6e30macHOCTH TPy/a U
C HHCTPYKIUSMA o OXpaHBbI 3/I0POBBSI.
BBIIOMHEHUIO  J1aGOPaTOPHBIX Cobmomaer caMm  u
XUMHYECKHX OIBITOB; HpeANPUHIMAET
IECUCTBHS no
COOJIIOIEHUTO
TpeOOBaHUN IPYyTUMU
pabOTHUKAMHU.

IIK1.3 | - chopmupoBansl JlemoHCTpHpYET OIICHKA
MIPEACTABIICHUS: MaTepHallax 3HAHUS 0 | pe3yabTaToOB
TMPUTOAHBIX JUIS 3aBUCHMOCTH HaOIIOJeHMH 3a
MEXaHUYECKOW M3TOTOBJICHUS XUMHUUYECKUX CBOMCTB | ACATCIBHOCTHIO

JeTaney MalllvH B
MaIIHHOCTPOUTEIEHOM
TIPOM3BOJICTBE.

MeTajyia  OT  €ro
TIOJIOKECHUSA B
TepUOANYSCKON
cucreme,
(uznueckux
CBOMCTBax
METaJUIoB,
CBOMCTBax CIUIaBOB
YEpPHBIX U I[BETHBHIX,
MaTtepuanax
TMPUMEHSAEMBIX IS
HM3TOTOBJICHUS
JieTanei MaIyH.

CTYIEHTOB B Tpoliecce
OCBOCHUS
o0Opa3oBaTebHOI
POrpaMMbl
-BBIMTOJIHCHHE W 3all[HTa
y4eOHBIX IIPOCKTOB
-BBINTOJTHCHNE u
odopmiieHHe OTYeTa IO
1a00paTOPHBIM paboTam




