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1. O6mas xapakTepucTHKa paGoyeii nporpamMmmbl 061eo6pa3oBaTebHON
JAHCIHHIIIMHBI « XUMHS»

1.1. MecTo qHCHHILIHHBI B CTPYKTYpe 00pa3oBaTebHoi nporpammsel CIIO

O61meobpa3oBarenbHas AUCHUIUIHHA «XHUMHS» SBISETCS 00S3aTebHOMN
4acThi0  001e00pa30BaTeNbHOrO I[HUKNAa 00pa3oBaTeNbHONM IPOrpaMMBEl B
coorBeTcTBUU ¢ PI'OC CIIO no cnenuansHOCTH

18.02.05 - TIpow3BOACTBO TYIrOIUIABKMX HEMETAIUIMYECKHUX M CUIMKATHBIX
MaTepHaJIOB U U3ACJIHUI

1.2. llenn ¥ mu1aHupyeMble pe3y/ibTaThbl OCBOEHHS JHCHUILIHHBI

1.2.1. Henau u 3agaym AUCHHILIMHbI

@opMmHpoBaHUE y CTYHAEHTOB XWMHUYECKOW COCTABISIOIIENH €CTeCTBEHHO-
HayYHOH KapTHHBI MHpa KaK OCHOBBl INPHUHITHSA pEIIeHUHd B JKU3HEHHBIX W
[POU3BOJACTBEHHBIX CUTYALUAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOIHON Cpeie.

3agayuu AUCUMNJIHHBI:

1) cdhopmupoBaTh NMOHUMAHHE 3aKOHOMEPHOCTEH IIPOTEKAHMS XUMHYECKHX
IPOLIECCOB | SIBJIEHUH B OKPY KaroOIe# cpele, [eN0CTHON Hay4yHO! KapTHHBI MUPA,
B3aMMOCBSI3U ¥ B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS IIPOBOAWTH PacyeThl M0 XHMHUYECKMM (GOpMyIaM Hu
YPaBHEHUSM XWMHYECKHUX  peaklui, I[UJIaHUpOBaTb W  HWHTEPIIPETHPOBATEH
pe3yabTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTE HAaBBIKU MPOBEACHHUS XMMHUYECKHX SKCIEPUMEHTATIBHBIX
HCCTIe/IOBAHUH ¢ COOMIOIeHNeM TpaBuIl 0€30MacHOro OOpallleHus ¢ BELIeCTBAMU U
nabopaTOpHBIM 000pYI0BaHUEM;

4) pasBUTh yMEHMs AaHAIW3UPOBATh, OLEHUBATh, TMPOBEPATH Ha
JOCTOBEPHOCTE ¥ 000011aTh HHYOPMAIIMI XUMUIECKOTO XapakTepa U3 pa3iIudHbIX
HUCTOYHUKOB;

5) cdopMupoBaThb  yMeHHs [POTHO3HPOBATH  IIOCIEACTBHS  CBOEil
JESTENbHOCTH M XUMHYECKMX IIPUPOMAHBIX, OBITOBBIX M IPOM3BOICTBEHHBIX
IIPOLIECCOB;

6) chopMupOBaTh MOHUMAHKE 3HAYUMOCTH JOCTHIKEHHM XMMHUYECKON HayKu
1 TeXHOJIOTHH [UIsS Pa3BUTHS COLMATILHOM 1 IPOU3BOJACTBEHHOM cdep.



1.2.2. [lnanupyeMblie pe3yjbTaThl OCBOeHHA 00wieo0pazoBaTebHOR AuCHHILIMEBL B c00TBeTecTBHH ¢ PI'OC CIIO u na
ocuose ®IoC COO

Kon u
HAaWMEeHOBaHHE
(popmupyembix
KOMMeTeH I

Il.ﬂaHprCMble pe3yiibTaThl OCBOCHHH NHCIHILIHHBI

Oo6mue

JIucuuniMHapubie

OK 01. Bribupars
CrocoObl pemeHust
3a1a4
npodeccuoHanbHOMI
JESATENbHOCTH
MPUMEHHUTEIBEHO K
pa3Iu4HbIM
KOHTEKCTam

B 4actu Tpy/10BOro BOCHHTAHUS:

- TOTOBHOCTH K TpPYJy, OCO3HaHHE NEHHOCTH MAacTepcTBa,
Tpynomobue;

- TOTOBHOCTE K aKTUBHOM JCATCIBHOCTH TEXHOJIOTHYECKOH H
COLIHAJIHOM HanpaslleHHOCTH, CcocoOHOCTE HHHIIHHPOBATD,

IUIAHKPOBAaTh ¥ CAMOCTOSTENBHO  BBINOJHATE — TAKYyHO
NesATeNbHOCTD;
- HHTEepec K pa3nuunbiM - cdepam npodeccuoHanbHOM
NEeSATeTHbHOCTH,
Ogunanenue YHHUBEPCAIbHBIMHA y4eOHBIMH

MO3HABATEJNbHBIMH ACHCTBUAMMU:

a) 0azoBble JIOTHYECKH e JAeiiCTBHIL:

- CaMOCTOATENLHO  (OpPMYTMpPOBaTE M aKTYaJIM3UpOBAThH
npobJiemMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBEHHBII NPU3HAK MJIK OCHOBAHUS JIJIs
CpaBHEHHs!, KiaccuuKaliii U 00001meHus;

- ONpEJeNsiTh LeNld JeATelbHOCTH, 3aJaBaTth rapamerpbl H
KPHTEPUH UX JIOCTHIKECHHUS;

- BBIABISTH
paccMaTpHBaeMbIX SBICHUSAX;,
KOPPEKTHBBI B

3aKOHOMCPHOCTH H NpoTHBOPECHHKS B

- BHOCHTH JACATEIILHOCTh, OULEHHWBATL

- BNAZIeTh CHCTEMOM XMMMYECKHX 3HaHHH, KOTOpas BKJIIOYAET:
OCHOBOMOJIATAIOIIHE TOHATUS (XMMHYECKHH SJIEMEHT, aToM,
aJIeKTpoHHas 060JI04ka aToma, S-, p-, d-2JIEKTPOHHBIE OpOUTAIH
aTOMOB, BAJICHTHOCTbD,

WOH, MOJIEKYIa,

IEKTPOOTPHUATEIIBHOCTL, CTCICHb OKHCIICHHA, XHMHYCCKasn

CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 0OBEM, YIIIepOAHBIH
paauKai,
M30MEpPBl, TOMOJIOTHYCCKUH pAJ, TOMOJIOTH, YIJICBOJIOPOIH,
OnoIorHYecKu

CKECIICT, (by HKIIHOHAJIEHAA I'pyua, H30MEpHs,

KHCJIOPOJ- W a30TCOAEPKAIINE COEAUHEHHS,
aKTHBHBIC BelllecTBa (YIJIEBOJBIL, JKHPBI, OC/IKH), MOHOMED,
CTPYKTYPHOE
COCJIMHEHMS, KpHCTalUIMYecKas pellerka,
peaxkuui (OKHCIUTEIbHO-BOCCTAHOBHTENBHBIE,

IHJOTEPMUYECKHE, PpeaKlUUu HOHHOIo o0MeHa),
HEDIIEKTPOJINTHI, EKTPOIUTHIECKAS
CKOpOCTH

[NOJIUMED, 3BCHO, BBICOKOMOJICKYJISIPDHBIC

TUIIBl XUMHYECKHX
3K30- 5|

pacTBop,
NEKTPOINTHL,
JINCCOIIMAINS, OKHCJIUTEID, BOCCTAHOBHTEJIb,
XMMHYECKON peakiiu, XMMHYECKOe paBHOBECHE), TEOPUH H
3aKOHBI (TEOpUst XUMHUYECKOI0 CTPOCHUS OPraHUYeCKUX BEIECTB
AM. DbyrnepoBa, TeOpUs DJIEKTPOJUTHUYECKOH IUCCOLMALIMH,
nepuoanyeckuii 3akon JI.M. MenjeneeBa, 3aKkoH COXpaHEHUS
Macchl), CHMBOJIHYECCKH

3aKOHOMEPHOCTH, A3BIK  XMMHH,




COOTBETCTBUE  PE3yNLTATOB  IIENAM, OLEHHMBATL  PUCKH
MOCIICCTBUM NeITCILHOCTH;

- pasBuBaTh  KPCATMBHOEC  MBIIIICHME [PH  PEIICHHH
JKH3HEHHBIX TTpobiieM

0) 6a30BbIe HCCIIEAOBATEIBLCKHE XCHCTBH:

= BIAACTh  HaBbIKaMM  y4eOHO-HCCIIE/IOBATENBCKON |
TIPOCKTHOH JIeSITeNILHOCTH, HABBIKAMHU paspelnenus npobieM;
- BBISIBJISITE NPHYUHHO-CIIC/ICTBEHHEIE CBSI3U "
aKTyaJM3UWpOBaTh 3ajJa4y, BBIABUIATh I'HIIOTE3Y €€ pEelICHHS,
HaxoIWTb  apryMeHTBl  JUIS  JIOK43aTEILCTBA  CBOMWX
YTBEPKCHUH, 3/1aBaTh NIAPAMETPBl U KPHTEPUH PEIICHHS,

- AHAM3HPOBaTh IMOJYYEHHBIC B XOJA€ pelICHHs 3aJauu
PC3YJIBTAThl, KPUTMYECKH OLEHMBATh HX JOCTOBEPHOCTh,
IIPOTHO3MPOBATH H3MEHEHHE B HOBELIX YCIIOBHUSX;

- YMEThb TNEpPEeHOCHTh 3HaHWs B [O3HABATCIBLHYIO M
HPAKTHYECKYIO 0ONIACTH JKU3HEIEATENEHOCTH,

- YMETB HMHTErpHpPOBaTh 3HAHMS M3 Pa3HBIX MPEJAMETHBIX
obnacreii;

- BBUIBMTaTh HOBBIC WJICH, Ipe/laraTb OpPHTHHAILHBIC
MOAXOMABI U PEHICHUS

- CIIOCOOHOCTDb MX HCIIOJIL30BAHMUS B MO3HABATENLHON U
COLHAJIBHOH MPAKTUKE

{i)aiK'I'OIIOI‘P]'-IeCKHC CBEJICHHS O CBOHCTBRAX, COCTABE, IOJIYYCHUH U
besornacHoM HCIIOJNB30BAHWH BaXKHEHIITHX HCOpPraHM4eCcKux H
OpraiHy4yecKMx BeElIeCTB B GLITy W IIpaKkTH YECKOH JIeaTeNbHOCTH
4eJloBeKa;

- YMCTh BBIABISITE XapakKTepHbIE MNPH3HAKH H B3aHMOCBS3H
M3YYCHHBIX TOHATHH, NPUMEHATL COOTBETCTBYIOIIHME TTOHSTHSI
IIpH  OIIMCAHMU CTPOCHUS W CBOWCTB HEOPraHHYecKux M
OPraHMYECKHUX BEIIECTB M HMX [pEBpalllcHUl; BBISBISTH
B3aUMOCBS3b ~ XMUMHYECKHX  3HAHHHA C  [OHATHSIMH W
NPEACTABICHUAMH JIDYTUX €CTECTBEHHOHAYYHBIX MIPEJIMETOBR;

- YMETBb MCTIOJIb30BaTh HAUMEHOBAHHUS! XMMHYECKHX COCAMHEHHUI
MEIKYHAPOJHOrO COI03a TCOPETHYECKOH M NPUKIIANHON XUMUH
W TPUBHAIBHBIC Ha3BaHHUS Ba)XKHEHIIUMX BemiecTB (DTHIICH,
alCTUNCH, rIMLepuH, denon, Qopmansaerny, ykcycHas
KUCIIOTa, TJIMIMH, YrapHbId ras3, YIJICKHCIBIH ra3, aMMHak,
ratieHas HM3BECTh, HCTalleHas W3BECTh, NHTLEBAs coia M
JpYrux),  COCTaBJATH GopMyJsibl  HeOpraHMYecKHX = H
OPraHMYCCKHX BEUICCTB, YPaBHCHHMs XHMMYECKUX peakLuii,
OOBACHATH HX CMBICIT; MOJITBEPK /AT XapaKTepHbIE XUMHYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIONIMMH 3KCIIEPHMCHTAMH M
3AMMCAMH yPAaBHEHHH XUMHUYECKUX peaKLmii;

- YMCTh  YCTAHABIMBaTh  MPHUHA/UIC)KHOCT  M3YUCHHBIX
HCOPTraHWYCCKHX M OPraHHYCCKMX BEIICCTB K ONpPEACICHHBIM
KjlaccaM M rpynnam COCIHHEHHH, XapaKTepHU30BaTh UX COCTAB H
BaJKHEHIINE CROHCTBA; OMNpelIe/IATL BHIbLI XMMHYECKHUX CBS3eil
(KOBAJICHTHAs, MOHHas, MeTajiMyeckas, BOJIOPOJIHAS), THIIbI
KpPUCTANTHYECKUX ~ PEHIETOK  BEIIECTB;  KJIACCH(DHIUPOBATH
XUMHYECKUE PEAKI[UH;

- CpOpMHPOBATh IPEICTABICHHA: O MATEPHAIBLHOM €/IMHCTBE |
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ana._ ZaKOI_{OMCI'JHOCTHX M IMO3HARACMOCTH ABIEeHHH H]’)HpO,JJ,I:I.', O
MECTC M 3HA4YCHHWHM XHUMHH B CUCTEMC eCTECTBCHHBIX HAayK H c¢
ponn B obecneucHun YCTOHYMBOIO pPa3BUTUS YEJIOBEUECTBA: B
peLICHHHU TPOOJIEM 3KOJIOrHUECKOH, YHEPreTHUECKON M NHIIEBOi
0e30MaCHOCTH, B pasBUTHH MEJUIMHBL, CO3JaHHH  HOBBIX
MAaTepUaJIOB, HOBBIX HCTOYHMKOB DHEPruu, B obecredeHUH
palMOHANBbHOIO  IPUPOJIOTIONL30BaHKs, B (OpMHpOBaHUM
MHPOBO33peHUsI M O0WIEH KyJIbTYyphl YellOBEKa, a TaloKe
SKOJIOrHYECKH 000CHOBAHHOIO OTHOMNIEHHS K CBOEMY 3JI0POBBIO
¥ IIPUPOJHOM cpelie;

- BIIQJIETh CHUCTEMON XMMHYECKHMX 3HAHMH, KOTOpas BKJIOYAET:
OCHOBOIIOJIArAIOIIHE [OHATHS  (JIONOJHUTEIBHO K CHCTEME

NOHATHI  6a3’oBOro ypoBHsS) - H30TONLl, OCHOBHOE W
BO30YXKIIEHHOE COCTOSHHE aToMa, THOPHIAM3AIMS ATOMHBIX
opbuTaneli, xumuyeckas cesazb ("O " u ", kpaTHBle CBSI3H),

MONIpHas KOHIEHTpauus, CTPYKTYpHas ¢opMmyna, H30oMepHs
(cTpykTypHas, reomerpuyeckas (LHC-TPaHC-W3OMEPHS), THIIBL
XMMHYECKUX PEaKiui (roMo- M rereporeHubie, oOpaTHMbIC M
HeoOpaTUMBbIe), pPacTBOPhl (MCTHHHBIC, IMCIEPCHBIE CUCTEMBI),
KPUCTAIOTUAPATHI,  CTENEHb  JIMCCOIHALMU,  3JIEKTPOJIM3,
KPeKMHT, PU(GOPMHUHT); TEOPHH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYCCKHE 3HAHMA, JIekKalllue B OCHOBE IOHMMAHHUS
NPUYMHHOCTH W CHCTCMHOCTH  XHMHYECKHX  sIBJIICHMIH,
COBPEMEHHBIC MPEJCTABICHUS O CTPOGHHH BEIECTBA Ha
aTOMHOM, MOJIEKYJISPHOM W HAJMOJIEKYJISIPHOM  YPOBHSIX;
NpPEACTABICHUS. O  MEXaHu3MaX  XMMHYECKHX  peaKiHii,
TCPMOAHHAMHYECKHUX H KHMHETHYECKHX 3dKOHOMEPHOCTAX HX
NPOTEKaHus, O XUMHYECKOM  PaBHOBECHH, JHMCIEPCHBIX
CHCTeMax, (PaKTOJIOrHYECKME CBCICHHUS O CBOMCTBAaX, COCTaBe,

5




NOJNYYEHUM M GE30macHOM  MCHONb30BAHNHA BKHEHITHX
HCOPIraHMYCCKHX H OpraHHYeCcKHXx BCILIECTB B 6]:»]'F}’ H
MPAKTUYCCKOHM  JEATEIbHOCTH — YeloBeKa; OOMMX — Hay4HbIX
IpUHIMIIAX  XHMHYECKOrO  NpPOM3BOJACTBA  (Ha  IpuUMepe
NPOM3BOJICTBA ~ CEPHOH  KHCJIOTBI, aMMHaka, METaHoJa,
nepepaboTku HedTH);

- YMCThH NPOBOJMTH pPAcueThi 10 XUMHYECCKUM (opmysaM u
YPAaBHCHHAM  XMMHYCCKMX  peakllMii ¢  HCIOJB30BaHUEM
(usnyeckux BenHuMH (Macchl, 06beMa ras’oB, KOJHYECTBA
BCIIECTBA), XapaKTepU3YIOLUIUX BEHIECTBA C KOJIMYECTRBEHHOM
CTOPOHBI: pacueThl [0 HAXONK/ICHHUIO XHMHYECKOH (OpMYIIBI
BCIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTRA)
[IPOJTyKTa PEaKIUH, €CIM OJHO M3 MCXOAHBIX BEIIECTB J4aHO B
BUAC  pacTBOpa €  ONpEJENeHHOH  MaccoBOM  moneii
PaCTBOPCHHOIO  BEINECCTBA WJIM JaHO B HU30bITKE (MMeer
NPUMECH); pacueThl MAaccOBOH MIIM OOBEMHON JIOMM BLIXOJA
NPOJYKTa pEaKIMH; pacHeTsl TemnaoBoro sbdexra peaknmii,
00BEMHBIX OTHOLIEHHUH Ia30B;

- YMCTb BBIBISITH XapakTCpPHbIC TIPU3HAKA H B3aUMOCBS3b
M3YHUCHHBIX TOHSTHH, NPAMEHSTL COOTBETCTBYIOIIME OHSTHS
[Ipy  ONHCAHMM CTPOCHHS W CBOHCTB HEOPraHMYeCKHX M
OpPraHHYeCKHX BEIIECTB W MX [pEeBpalleHHil; BHISABISTH
B3aMMOCBA3b ~ XMMHYECKMX  3HAHUH ¢  [OHATHAMH |
NPEACTaBICHUAMH JIDYTUX IPEAMETOB Jyis 0oJiee OCO3HAHHOTO
MOHMMaHKsl U OOBACHEHHUS CYLIHOCTH MAaTEePHANBLHOTO eMHCTBA
MHpa; HCIOJIb30BATH CHUCTEMHBIC XUMHYECKME 3HAHHS JUIs
OOBSICHEHUs M NPOTHO3WPOBAHMS  SIBJCHMH,  MMEIOIIHX
ECTECTREHHOHAYYHYIO MPUPOJLY:

“YMETh MCIIOJIb30BATh HAMMEHOBAHUS XUMHYECKUX COCIMHEHHI




M'e}myﬂapb)_umro cor03a TEOPETHUECKOH ¥ NPHKIAAHON XUMHH
U TPHBHAIBHbBIC HA3BaHWsl BELIECTB, OTHOCSIIUXCA K M3YYEHHBIM
Klaccam  OpraHuYecKuX W HEOPraHWuYeCKHUX  COCAHHCHMMH:
MCIIONBL30BATE  XUMHMYECKYIO CHMBOJIMKY JUls  COCTaBJICHHS
(opmyn  neopramMueckHX  BEIECCTB, MONCKYJISAPHBIX
CTPYKTYPHBIX (Pa3BEPHYTBIX, COKDALICHHBIX M CKEJCTHBIX)
(opmys  opraHM¥ecKMX  BELIECTB; COCTaBIATH ypABHEHHS
XMMHYCCKHX  peakuud ¥  pacKpblBaTh HMX  CYIIHOCTE:
OKHCIIMTCIIbHO-BOCCTAHOBUTEJILHBIX — PEAaKIHd  [MOCPEICTBOM
COCTABJICHHA JJIEKTPOHHOIO OanaHca 3THX peakuui; peakiuii
MOHHOTO OOMEHa TyTeM COCTABIEHHMS MX TONHBIX W
COKpAIICHHBIX HOHHBIX ypaBHEHMI; peakiuil ruaponmsa,

peaxkumi KOMILJIEKCOOOpa3oBaHus (na npumMepe
TH/IPOKCOKOMIUICKCOB 1IMHKA M aNIOMHHHS); MOATBEPKIAThH
XapaxkTepHble XMMHYCCKHE CBOMCTBa BEIIECTB

COOTBETCTBYIOMIHMMH OKCIICPUMEHTAMH M 3alUCSAMHU YpaBHEHHI
XUMHYECKHX peaKluii;

- YMETh KIacCH(HUUPOBATH HEOPraHMYECKHE M OpPraHHYECKHE
BCIICCTBA M XMMHYECKHC PEAKIIWH, CAMOCTOATENILHO BHIOHpAThH
OCHOBaHWS M KPUTEPHUH Ui KiIacCH(pUKAMKM M3ydaeMbIX
XHMHUYECKHX 00BEKTOB; XapaKTEPHU30BATL COCTAB U BayKHEHIHE
CBOMCTBA BEIUECTB, MPUHAJICKAIIMX K ONPE/ICICHHBIM Kilaccam
M TpyNIaMm  COCJIMHEHWH  (IIPOCTHIC  BELIECTBA, OKCHJIBI,
FHIPOKCH/IBL, COJIH; YITICBOAOPO/IBI, MPOCThIE 3MHUPHI, CIUPTHI,
(eHosbl, anpaernpl, KeToHbl, KapOOHOBBIC KHCIIOTHI, CIOMKHDIC
3(QMpEL, JKMPBL, YIJIEBOJIbI, AMHHBI, AMHHOKHCIOTHI, Genku);
NIPUMEHATh 3HAHUA O COCTABE€ M CBOWCTBAX BEILIECTB JUIS
IKCIEPUMEHTANBLHOM OPOBEPKH  THUIIOTE3  OTHOCHTEIILHO
38KOHOMEPHOCTEH  NpOTEKaHWs XMMHYECKMX peakuuii




IMTPOrHO3HpoOBalig BO3MOIKHOCTEHN MX OCYHICCTBIICHMA
= YMETL HNOATBECPHJIATL Ha KOHKPETHBLIX HNpHMEpdx XapakTep
3aBUCHMOCTH CrocoOHoOCTH

pPEaxKition HOH OpPrdHHYCCKHX

"

COEeIMHCHMH OT KpaTHOCTH M Tuna KoBajeHTHOH cBszu ("0 " u
""). B3aMMHOI'0 BIMSHUSI ATOMOB W TPYII aTOMOB B MOJICKYJIAX;
a TaKxe oT 0coOCHHOCTEH pealn3aluy pasInYHbBIX MEXaHH3MOB
NpPOTEKaHHs PeaKIIuid;

- YMETh XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aroMOB (B
OCHOBHOM ¥ BO30Y/IECHHOM COCTOSIHMM) U MOHOB XUMHYECKHX
anementoB 1 - 4 nepuonoB Ilepuommyeckoit cucremsr JI.M.
MenpieneeBa ¥ UMX BaJICHTHBIE BO3MOXHOCTH, HCIIOIB3YSI
nousaTus "s", "p", "d-anexTponHbe” OpOHTANH, JHEPrETHUECCKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHS CBOMCTB
XMMHYECKAX 3JIEMEHTOB M 00pa3yeMbIX MMM COCHMHEHHH IO

NcpHoiaM | rpynmnam,

OK 02.
Ucnone3osate
COBpPEMEHHbBIC
CpeJICTBa MOUCKa,
aHajimsa u
HHTEPIIPETALUH
uHdOopMaIuu, H
MH(pOpPMalHOHHBIE
TEXHOJIOTUH ISt
BBINOJIHCHUSI 331124
npodecCHOHAIILHOM
JEeSITeTLHOCTH

B ofJiacTH HEHHOCTH HAYYHOIO NO3HAHMS:

- ¢hOpMHUPOBAHHOCTHL MHPOBO33PEHMUs, COOTBETCTBYIOIIEIO

COBPEMEHHOMY YPOBHIO DPa3BUTHSI HayKH W OOLIECTBEHHOH
KYJIbTYD,

MecTa B

OCHOBaHHOTO Ha JAHAI0ore

CBOECTO

I[MPpaKTHKH,
€rocoOCTBYIOMIETO
HOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHME SI3BIKOBOH M YMTATEIBCKOW KYJIBTYpPh
KaK CpejcTBA B3aUMOJEHCTBUS MEXKJY JIOJBMHM H TNO3HAHMS

OCO3HaHHIO

MHPa;

- OCO3HAHHE LIEHHOCTH HAy4HOH JEATENIbHOCTH, FOTOBHOCTh
OCYIIECTBIISITh ITPOEKTHYIO " HCCIEI0BATENBCKYIO
JIeSITeJIbHOCTh HHIUBUIYAIIBHO H B IPYIIIIE;

yueOHbIMH

Osaajnenne YHHBEpPCAILHLIMH

- YMeTb HﬂaHHPOBaTb U BBINOJIHATH XUMHUYECKUI 3KCHCPHMCHT
(npeBpateHus
NOJIyYeHHE 3TUJIEHA W H3YUYCHHE €ro CBOMCTB, KaYCCTBEHHbIE
peakuuu  Ha Kpaxmall, YKCYCHYI KHCIIOTY;
JeHarypauusi OenkoB Ipy HarpeBaHuu, LBETHBIE PpeakUuu
OEJIKOB; MPOBOJIMTL pEAKLUMM HOHHOrO oOMeHa, OIpe/essiTh

OpraHM4YeCKHX  BCIIECTB [IpH  HarpcBaHHH,

aJlbIeruabl,

Cpeay BOJHBIX pacTBOPOB, Ka4eCTBCHHEIC pPEaxkiiu Ha C)/J'Ib(f])a"[‘-,
Kap6OH3T- U XJOPHJ-AHHOHBI, Ha KaTHOH aMMOHMHA, p(::LI.IElTb
3ggaud o temaMm  "Metamiel" M
"Hemerannel") B COOTBETCTBHM € [paBWIAMH  TEXHUKH
HeszomacnocTy npu obpaleHuy ¢ BellecTBaMH U JlabopaTopHbIM
o0Opy/lOBaHUEM; TPEJACTABISITh  PE3yJIBTATHI
9KCIepUMeHTa B (opMe 3anucu ypaBHEHHMH COOTBETCTBYIONIMX

OKCIICPHMCHTANILHBIC

XHMHYCCKOTO
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MO3HABATELHBLIMH JACHCTBUHSIMH:

pabora ¢ undopmanmei:

- BIQJIETh HABBIKAMH N0J1y4YeHUs] MHQOPMALMH U3 HCTOUHUKOB
pasHBIX  THIOB, CaMOCTOSITEILHO OCYILIECTBIATH ITOMCK,
aHalii3, CHCTEMAaTH3allMI0 W HHTEpHpeTanuio HHpoOpMaruu
pa3IMYHBIX BUJIOB U GOPM Mpe/ICTaBIEHHUS;

- €O31aBaTh TEKCTBl B pa3sliMyHbIX (opmarax ¢ yderom
HasHayeHus: WHPOpMALUU H LCICBOH AyJAUTOPHH, BLIGHpas
ONTUMANLHYIO (OPMY NpEe/ICTABICHHS U BH3Y AJIM3aLIUH;

- OLICHUBATH JIOCTOBEPHOCTD, JIETHTHMHOCTL HHOpMaIUH, ee
COOTBETCTBHE MIPABOBLIM H MOPAJIbHO-3THYECKHM HOPMaM;

- HCII0JIb30BATH CpejicTBa MH()OPMAITMOHHBIX "
KOMMYHHKAIHOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
OpraHM3allMOHHBIX  3a1a4 ¢

TEXHHKH

KOMMYHUKAaTHBHBIX U
coboienuem TpeboBanmnii
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHusl, MPaBOBBIX H
3THYECKHX HOPM, HOPM UH(POPMAIIHOHHOK 6E30MaCHOCTH;

- BJIaJieTh HABBIKAMM PACIIO3HABAHMS M 3aLIATEI HH(OpMAIUH,

UH(POPMALMOHHONH 6E30MaCHOCTH JINYHOCTH;

3PrOHOMHUKH,

peakuuii ¥ (GOpPMYJIMPOBATH BLIBOJABI HAa OCHOBE ITHX
pe3yILTaToB;
- YMETb  AHAIM3MPOBATh  XHMHMUYCCKYI0  HMHPOpPMALMIO,

NOTY4YaeMylo M3 pasHbIX MCTOYHHMKOB (CPEJCTB MaccoBoi

unpopmanuy, cetb UnTepHer u jpyrue);

- BIIQJICTh OCHOBHBIMH METOJIAMU HAYYHOI'O IO3HAHUS BELLECTB U

XUMHYECKUX sBICHUH (Habionenne, u3MepeHne, SKCIepUMEHT,

MOJICTTHPOBaHHE);

- YMETb HPOBOJIUTH pacyersbl MO XUMUYECKHM (opMmylam H
peakmuii ¢ HCIOJIL30BaHHEM

XapakTepu3yoIMX  BEHIECTBa ¢

obbema (HOpMasbHEBIE

HCIIOJIL30BAThH

YPaBHEHUSIM  XMMHWYECKHX
(pusmaeckux
KOJIHYECTBEHHOH  CTOPOHBI:
rasos,

CUCTCMHBIC XHMHYCCKHE 3HaHHA i NIPpUHATHS pemel-mié B

BEJIUYUH,
Macchl,
YCJIOBHSA) KONMHYECTBA  BCIIECCTBA;
KOHKPETHBIX JKH3HCHHLIX CHTYAlLMAX, CBI3aHHBIX C BEUIECTBAMMU
U UX IPUMEHEHUEM;

CaMOCTOATENLHO

XUMHYCCKHH HKCIEPUMEHT (NOJIyYCHHE W M3yueHHME CBOMCTB

- yMeThb [UIAHKHPOBATh U TPOBOJMTH

HEOpraHH4eCcKrMX #W OpraHH4YeCcKHX BElIEeCTB, KayeCTBEHHLIC

peaxiuu YIJIEBOJOPOJIOB KJIACCOB "

OpraHuYecKux

pPasnuIHbLIX
KHCJIOpOoJAcoIepXKallnX
IKCIICpUMCHTAJILHBIX 3a/J1a4 110 paclio3HaBaHHIO HEOpraHHuvYeCcKux

BEILECTB,  pELICHHE
1 OPraHHYECKUX BELIECTB) ¢ COOIOACHUEM TIpaBui 6E300acHOro
oOpaiienus ¢ BewlecTBaMH M JIabopaTtopHbIM 06OpYI0BAHHEM,
dopmynupoBars  Lenu
pasiniyHOi GopMe pesyNbTaThl SKCIIEPUMEHTA, AaHAJIU3UPOBATH U

MCCIICJIOBAHMs, IPEJOCTaBISTE B
OIIEHHBATH UX JIOCTOBEPHOCTE;

- YMETh OCYLIECTBIIATE IeJIEeHaNpaBlICHHbIA MOUCK XUMHUYECKOH
MH(OPMAlMKM B pas3IMYHBIX MCTOYHMKAX (HayuHas M y4eGHO-
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Hay4Has IIH'I’L’]JaT_\-’l'JEi.,- cpencTna '1.\130-0030131' Hﬂtbopmauum CETh
HH'['S]’)HCT H J'lpyFMC), Kpi«i']'}‘]‘{CCKH al'laJIH'jI/IpOBaTI) XHMHYCCKYIO
uHpopmanuio, nepepabarbiBaTh €€ M HCHOJNL30BATL B
COOTBETCTBHHU C 11OCTABICHHON YyUeOHOM 3a/1aueii;

- BJAJCTHL CHUCTEMOH 3HAHMH O MeToHaX HAyYHOro MO3HAHMS
ABJICHUH TMPUPOJIbI, MCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX H
YMEHHMAMH NPUMEHSTH 3TH 3HAHHUS IIPU IKCHEPUMEHTAILHOM
HCCJICIOBAHUHN  BELIECTB M JUIss  OOBACHEHUS XHUMHUCCKHX
HMEIOLIMX IIPHPOJIE  NPAKTHYECKOM

JCATCIILHOCTH YeJIOBEKAa U B [IOBCEIHEBHOM JKH3HH,

SIBJICHUA, MECTO B

OK 04. Dddexturno
B3aUMOJICHCTBOBATE U
paboTats B
KOJUIEKTHBE U
KoMaHjie

- TOTOBHOCTH K CaMOpasBUTHIO, CAMOCTOSTEIILHOCTH M

CaMOoOTIpeIeIICHHIO;

-OBJIAJICHHE HaBBIKAMH yuebHO-HCCeI0BaTEeILCKOH,
IIPOEKTHOH M COLMANBHOM JIeATEeIbHOCTH;

OBJIH,[IGHHC yHHBepca.ﬂbelMH KOMMyHHKaTHBHbIMH
JeHCTBHAMMH:

COBMECTHAH 1eSITEIbHOCTD:
- NIOHMMaTh W HCIIOJIB30BATh [PECUMYIIECTBA KOMAHAHON M
WUHIUBHUIYaJIbHON paboThl;

COBMECTHO

- IIPUHUMATH Lenn

M KOOPJIMHUPOBATH

JeATeNbHOCTH,
OpraHu30BbIBaTh JEHCTBHS 10 ee
JIOCTHIKECHHUIO: COCTABIIATHL IUIaH JICHCTBUM, pachpeiensTh
poJI € YyYETOM MHCHMH Y4YaCTHHKOB OOCYI/IATh Pe3yIbTAThI
COBMECTHOH paboThI;

- KOOpPAMHHUPOBATb M  BHINOIHATh

BUPTYAIBHOTO H

paboTy B yCIOBHSX
peanbHoro, KOMOUHMPOBAHHOTO
B3aUMO/ICHCTBHS

- OCYHIECTBJIITL MO3WTHBHOE CTPATEIMYECKOE IOBEICHHE B
pasiMuYHBIX  CHTYalusX,

NNPOsABIIATh TBOPYECTBO H

- YMETh TUIAHUPOBATH M BBIIONHATL XUMHYECKHI 3KCTIEPUMEHT
(mpeBpallleHns  OpraHHYeCKMX BENIECTB TIPH  HATPEBAHWH,
HOJyYeHHE STHICHA M HM3YYCHHE €ro CBOHCTB, KaYeCTBEHHBIE
PeaKIMH Ha albJErHAbl, KpaxMald, YKCYCHYIO KHCIOTY;
JAcHatypanys OCIKOB IpH HarpeBaHWM, [BETHBIC pEAKIHH
OeiKoB; NMPOBOAMTL PEAKIMH HOHHOTO OOMECHA, OIPEACHSTE
Cpe/ly BOJAHBIX PACTBOPOB, KAYECTBEHHBIC PeaKUMK Ha CyJbdar-,
KapOOHAT- W XJIOpH/I-AaHHOHBI, HAa KaTHOH aMMOHHS; pelaTh
Temam  "Mertauisl" U

SKCIICpHMCHTAalNlbHbIE  33/1a4M 1o

"Hemeramne!") B COOTBETCTBHM ¢ NpaBHJIAMH  TEXHHUKH
GesonacHocTu npu 06paleHHH ¢ BEEeCTBAMU M J1a6OPaTOPHBIM
obopynoBanuem; pe3ynbTaThl  XMMHYECKOIo
OKCTICPHMEHTA B (JOPME 3alMCH YPaBHEHHH COOTBETCTBYIONIMX

(GopMyIMpOBaTh  BBIBOJBI HA  OCHOBE

NIPEJICTABIISATh
peakuuid 9THUX
pe3yibTaToB;

-YMEThL  CaMOCTOATENILHO  IUIAHHPOBaTh |
XUMHYECKUH HKCIIEPUMEHT (IOJIyUEHHE M M3yYeHHE CBOMHCTB
Ka4yeCTBEHHbIe
KJ1accoB [/IJ

MPOBOJINTH

HCOPraHM41ecKuX W OpraHuvYecKHX BeIIeCTB,

peaKkium YrIeBoa0poa0oB pasnuYHbIX
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3006]33?4(6111-1@._ OLITH HHU NHATHBHBIM

Opaanenne VHHBEPCAILHBLIMH PeryasiTUBHbLIMH
AeHCTBUSIMMU:

NpUHATHE ceOs U APYrUX JIOJIeii:

- NPHHUMATBE MOTUBBI M apryMEHTLI JAPYrux JIOJCH IpH
anajiuse pe3ynbTaToB ACATCIbHOCTH;

- IPU3HABATh CBOE 1TPABO W IIPaBO JIPYTHX JHOAEH Ha omuOKH;
- Pa3BUBATH CIIOCOOHOCTH MOHUMATL MUP C MO3UIMHK JAPYIOT0

4elI0BEKa;

KHCIIOpOACoAepKammux OpralmM4eCKHX B_eLLlBCTB, pelcHHE
DKCIMCPHMCHTAILHLIX 3a1a4 o PAacIiO3HABAHHIO HEOPTaHHYCCKHX
U OPraHMYEeCKUX BEIECTB) ¢ coOmoaeHHeM npasun 6e301acioro
obpamienns ¢ BemecTBaMM M MabopaTopHbIM 06OPYI0BAHKHEM,
(GOpMyJIMpOBATE  HEJM  HCCIEN0BAHMS,

pasnu4noi Gopme pesyJIbTaThl HIKCIEPUMEHTA, AHATH3UPOBATEL U

NpeOCTABIIATL B

OLIEHUBATh UX JIOCTOBEPHOCTH;

OK 07.
CopneiicTBoBaTh
COXPaHEHUIO
OKpYIKaloLIeH cpejibl,
pecypcochepekeHuro,
IIPUMEHSITH 3HaHus 00
M3MEHEHHUH KIMMaTa,
[IPUHIUITB]
OepexIMBOro
IIPOM3BO/ICTRA,

s hexTHBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX
CUTYyalUsIX

B 0b6/1acTH 3K0JI0THYECKOro BOCIIHTAHHSA:

- ¢(pOPMUPOBAHHOCTD IKOJOIHYECKON KyIBLTYPhI, TOHUMAHUE
BIMSIHMS ~ COLMANIbHO-DKOHOMHYECKMX  TIPOIIECCOB  HAa
COCTOSIHHE NPHUPOJHON M COIMalbHOH Cpejbl, OCO3HAHHE
rio0anbHOro XapakTepa 5K0J0rHYeCcKUX npobmiem;

- INIAHMPOBAHHE H OCYLIECTBICHHE JEHCTBUHI B OKPYIKaIOLIEH
Cpe/ic Ha OCHOBE 3HAHMA lieJled YCTOHYHBOrO pa3BUTHS
4EJIOBEYECTRA;

AKTHBHOE  HENPUATHC  JICHCTBMH, INPUHOCALIMX  Bpeid
OKpy»Karouiei cpene;

- YMEHHE MPOrHO3UPOBATH HEOIArONPHUSITHBIE DKOJIOTHYECKHE
NOCHEJCTBUSL MPEJTPUHUMAEMBIX JCHCTBUH, I11peloTBpallaTh
UX;

- pacumpeHue
HAlPaBJICHHOCTH;

- OBJIaJICHHUEC HaBBIKAMH y‘-1661-10-HCCHCJIOBBTCI]']:CKOI‘;I,

OmnbITa  JACATCJILHOCTH 3KOJIOTHYECKOH

NPOEKTHOM W COMANBHON NesATENbHOCTH;

- chopMHpPOBATE NPEACTABICHHS: O XUMHUYECKOH COCTABISIONMIEH
€CTECTBCHHOHAYYHOUW KapTHHbI MUPA, POJIM XUMHH B MO3HAHWUU
SABJICHUH TPUPOJIBI, B (OPMHUPOBAHMH MBIIUICHHS U KYJILTYDPBI
JUYHOCTH, €€ (PyHKIHMOHAIBLHOW TI'PAMOTHOCTH, HEOOXOAMMOI

JUIA  pELICHHsA  NPAaKTHYECKHX 3a4ad ¥ SKONOIHYECKH
000CHOBAaHHOIO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M TPHPOJHOI
cpene;

- yMeTh coOmoaarh MpaBHiIa KOJOTHYECKH Leeco0OpasHoro
nopeneHus B OBITY M TPYJIOBOH JIEATENLHOCTH B LEJSX
COXpaHEHHUS] CBOEr0 3JIOPOBBA M OKPYXAIOUIEH NPHPOIHOM
BO3JCHCTBUS Ha JKHBBHIE

NoHuMas

CpEanI; OINIaCHOCTb
OpraHu3Mbl

noxasarens npejaesibHOH IOy CTUMOM KOHIICHTpALIHH;

YUYHUTHIBATH

OIPEJICNIEHHBIX  BEIIECTB, CMBICI
- yMeTh HpPOTrHO3HPOBAT,

MO3MIMH IKOJIOTHYECKOH 0e30ITacHOCTU IOCIEACTBHS ObITOBOMH

AHAITU3HPOBATL H OLEHHUBATE C

U [POU3BOACTBEHHON JCATCIBHOCTH 4YEJIOBEKA, CBI3aHHOH C
nepepaboTKOH BELECTB; UCIOJIL30BATE MOy YeHHEBIE 3HAHUS JUIs

NPUHATHS TPAMOTHLIX pelleHHH mpobiieM B CcHTyanusx,

CBS3GHHBIX C XUMHEH;

- YMETb OCO3HaBaTh ONACHOCTHL BO3JICHCTBHS HA JKHUBEIC
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OprainsMbl OnpeacIcHHbIX BEIHIECTB, MnmoHuMas CMBLICII

rnoxKasarcis ﬂpCﬂCJ]h!-IOﬁ I.[O]'IYCTHMDI;‘I KOHLUCHTPALIMH,
ITOACHSATD Ha HpuMepax CI1oco0bl YMCHBIICHHA

H
H

npeaoTepalcHns MX  BpCAHOIO BO3JICHCTBHUS Ha Opraiusm

HEJIOBEKA.

K I.‘i :—C06mona'rb
YCIIOBHSI XpaHEHUS
ChIPbS.

- YMETb NPaBUILHO BBIOMPATE ChIPbE JUI MPOU3BOCTBA
MaTEpHAIOB CHIIMKATHOH IIPOMBIIIUIEHHOCTH

-YMEThb OCYIIECTBISATE OTOOp IIpobd

- ymeHnue paborars ¢ 1abopaTopHbIM 000pYIOBaHHEM
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2. CTpykTypa M coepxaHue 001eo6pa3oBaTelbHON THCHHMILIHHbI

2.1. O0bem JUCHHILIHHBI H BHIbI Y4e0HO0i padoThI

Bun yueduoii padorsl

O0nBeM B yacax

O0nem 06pazoBaTe/bHOI IPOrpaAMMBI AHCHHILTHHBI

OcnoBHoe coxep:kaHue 96
B T. 4.:

TeopeTHyeckoe o0ydeHue 36
MPAKTHYECKUE 3aHSITHS 42
B T.4. KOHTPOJIBHEIE pabOTHI 10
1adopaTOpHEIe 3aHITHS 18
IIpodeccnonanbHo-opHeHTHPOBAHHOE COEPIKAHHE (COMepKAHIE 42
OPHKJIATHOTO MOTYJIs)

BT. ..

TeopeTuyecKoe 00yueHHe 8
IPAKTHYECKHE 3aHATHS 22
n1abopaTopHbIe 3aHITUS 12
IIpomexyTouHasi arrecTanus (3K3aMeH) 6
UTOro 144

15




2.2. TemaTnyecknii IUIaH ¥ cojiepRaHAe THCIUILIHHBI

Hanmenosanne ~ Copepxanne yueGHOro Matepnaa (0OCHOBHOE 1 HPOGECcCHONAILHO-0PHEHTHPOBAHHOE), Ob6vem | Mopmupyemeie
pazjiesioB U Tem Aa6opaTopHbIe M NPAKTHYCCKHE 3AHATHS, NPUKJIAJHON MOAYIb 4ACOB | KOMIETeHIHN
1 ' 2 3 4
OcHoBHOE coepRaHne
Paznen 1. OcHOBBI CTPOCHHUS BEECTBA _ 8
Tema 1.1. OcHoBHOE coepraHHe 6 OK 01
Crpoenne atomos | Teoperuueckoe o0yueHue .
pasEEERCEIEIES CoBpeMeHHast MOJIeNb CTPOEHUS aToMa. DNeKTpoHHas KoHburypanus aroma. Kiaccupukamys XUMHYECKUX )
bl Lt 3JIEMEHTOB (-, p-, d-d5emenThi). BaneHTHbie 31eKTPOHbL. BaeHTHOCTS.
npupojaa
L DNeKTpOHHass MNpUpoja XUMHUYECKOH CBA3M. DIEKTpoOTpulaTenbHOCTh. KoBaneHTHas CBs3b, ee
CBSA3H PasSHOBHIHOCTH M MexaHu3Mbl oOpazoBanusi (OOMEHHBIH W JIOHOpHO-akuUenTopHbiH). MoHHas cBs3b. 5
MeTannuyeckas cBa3b. BojiopoaHas cesi3b. MexMONIeKyJISIpPHBIC B3aMMOJICHCTBHSL.
M30T01BI, OCHOBHOE M BO3DYIKICHHOE COCTOSHHE aToMa, ruOpUaM3alis aTOMHBIX OpOHTANICH.
[pakrTuyeckue 3aHATHH 2
ITpaxruueckoe 3ausrue 1
Cocrasienue ayiekTpoHHO-rpaduueckux Gopmyn snemenToB 1-4 nepuosios
Pemmenwue 3ajanuii Ha HCIONH30BaHHE XUMUYECKOH CMMBOJIMKH M HAa3BaHHH COEJIMHEHMH 110 HOMEHKIATy pe )
MEJXCIYHAPOJHOIO COMI03a TEOPeTHYeCKOH M NPUKIAAHOW XMMWM M TPUBHAIBHBIX Ha3BaHWMN Juis
COCTABNICHHUs XUMHYECKUX (OPMYT ABYXATOMHBIX COCAMHEHMH (OKCHIOB, CYIb(OUIAOB, THAPUIOB H T.I.) U
NPYTUX HEOPraHUYECKHX COCIMHEHUI OT/ebHBIX KIIacCoB.
Tema 1.2. OcHoBHOE co/iepKaHue 2 OK 01
Mepuopnuecknii | TeopeTnueckoe obydeHue OK 02
3aKoH H Tabmua | [IpakTuyecKkHe 3aHATHS 2
JA.M.Menaeneea |TIpaxtuyeckoe 3aHsTHE 2
PemieHre NpPakTHKO-OPUEHTHPOBAHHBIX TEOPETHYCCKMX 3a/laHWii Ha XapaKTepH3alMI0 XHUMUYECKHX
371IeMeHTOB «MeTauinyeckue / HeMeTaJUIMYECKHE CBOWCTBA, DJIEKTPOOTPHLATENLHOCTE M CPOJACTBO K 2

JICKTPOHY XHUMHYECKHX DJJIEMEHTOB B COOTBCTCTBHC C HX JNCKTPOHHBIM CTPOCHHEM H IOJIOYKEHHEM B
HEePHOAMUECKO cucteme xuMudeckux snementos JI.WU. Menneneesay.
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llepnoanueckas cucrema  Xumuueckux — anementoB JIM. Mengeneepa. DH3HUECKHH  CMBICH
IMepuomueckoro sakona JI.M. Mengencesa. 3aKoHOMEPHOCTH M3MEHEHHS CBONMCTB  XUMHUYCCKHX
EMEHTOB, 00pa3yeMbIX UMM HIPOCTBIX U CIOKHBIX BEIECTB B COOTBETCTBUH ¢ NOJIOKEHHEM XHMHUUYECKOTO
dsiemenTa B [leprojaueckoit cucreme. MUpoBO33peHteckoe 1 HAYUHOE 3HauenHHe ]1eprHoIuuecKoro 3akona
HN. Menjieneesa. Ilpornoser JI. M. Menaeneepa. OTKpbITHE HOBBIX XMMHYECKHX DIEMEHTOR.

Pasznen 2. XHMHYeCKHE peaKiuu 12
Tema 2.1. Tunsi OcuHoBHoe cotepkanue 6
XHMHYECKHX Teopernueckoe obyuenue 2
peaknmii Knaccuduraums u THIIBI XHMHUECKHX PeaKiuii ¢ yyacTHeM HEOPraHHYECKUX BEIMIECTB. KONMYecTBeHHbIC
OTHOUIEHHS. B XMMHMH. OCHOBHBIC KOJNMYECTBEHHBIC 3aKOHBI B XHMHMHM M pPAcueThl 10 yPAaBHEHUSM
XHMHICCKUX peakiuid. Motk Kak ejjiHuna KonuyecTsa Bemecta. Monspras macca. 3aKOHBI COXPAHCHHS )
MacChl M 9Hepruu. 3aKoH ABoraapo. MosspHblii 06bem razos. OTHOCHTEILHAS TIOTHOCTD Fa30B.
Peakuun  kommekcooOpa3oBaHis € ydacTMEM  HEOPraHHYECKMX  BEIIECTB (ma  nmpumepe
THJIPOKCOKOMIIJIEKCOB IMHKA U aJIFOMUHUS).
IpakTnyeckue 3aHaTHA 4
IIpakTHueckoe 3austre 3
Cocrasnenye ypaBHeHMH peaKiuil COeIMHEHUS, PA3JIOKEHNS, 3aMEIICHHs], OOMeHa. YpaBHeHUsI peakiuii
ropenus, HOHHOro 06MeHa, OKUCIICHUA-BOCCTAHOBIICHHUSI.
Pacyer KONMYECTBCHHBIX XapaKTCPHCTHK HMCXOAHBIX BEUIECTB M TPOAYKTOB peakiuu. Pacuer
KOJIMICCTBEHHBIX XapaKTePUCTUK MPOJIYKTa PEaKliHi COEJIMHEHHUS, CCIIM OJHO M3 BELIECTR AaHO B U30BITKE 2
/W1 COACPXKUT NpuMecH. PacueT Maccoroi 1l 06BeMHOI I01H BBIXOA HPOAYKTa PEaKMU COEIMHEHHUS
OT TEOPETHHCCKM BO3MOXKHOr0. Pacuer 06bemMubIX oTHOIEHHH ra30o8. Pacuer Macchl (06beM, KONHYECTBO
BEIIECTBA) MPOJLyKTa PEakiiHH, €CIIH OJIHO M3 BEIICCTB JAHO B BHJIE PACTBOPA C ONPEAEIEHHONH MaCCOBOI
JloJIeH pacTBOPEHHOTO BEIECTBA.
[pakTHyeckoe 3ansaTne 4
YpaBHeuus oxkucnenus-occraHoBienus. Crenenb okucieHus. OKUCHMTENb H  BOCCTAHOBHTEID.
OKHCIUTENLHO-BOCCTAHOBUTENBHEIC — PEAKIMM B NPUPOJE,  NPOM3BOACTBEHHBIX npoueccax u 2

KU3HCICATENILHOCTH OPraHu3MOB. OKHUCIMTENBHO-BOCCTAHOBUTENLHEIH NoTeHnuan cpeabl. CocTasienue u
YPaBHHBAHHC OKMCITUTEIbHO-BOCCTAHOBHUTENBHBLIX PEaKkinii MeToJ0M 3JIeKTpoHHOro Oaianca. THIHYHBIE

OK 01
OK 02
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HCOPraHMYeCKHe OKHCIIHTCAN H BOCCTAHOBHUTCIIN. YBJIL?K'I'p{JJiH'S pacTBOpOB M pacliljlaBOB COJIEH.

Tema 2.2. OcuHoBHOe coiepRaHue 4 OK 01
DaexkTpoanTuyecka| Teopernyeckoe 00yUeHHe o B 2
fl HcconHanus u Teopus snexTponuTHdeckoi aucconnalmu. Peakimn nounoro obmena. Cocrapiennue peakiuid HOHHOTO
HOHHBII 0OMen oOMeHa 1y TeM COCTaBJIEHUs MX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHUH. 9
I'maponus coneii. 3nauenne rujiponnsa B buonornyeckux obMeHHbIX npoueccax. Ilpumenenue ruaponusa
B IPOMBIIIJICHHOCTH.
JlaboparopHbie 3aHATHS 2
JlabopartopHoe 3ansituel «Peakiuy ruaponusay 2
KonrpoabHasn
Crpoenue BEIIECTBA U XUMHUYECKHE PEaKIUH. 2
pabGora 1
Pazpen 3. CTpoenne u CBOHCTBA HEOPraHWYECKHX BelleCTB 24
Tema 3.1. OcHoBHOE cojiepaHne 6 OK 01
Kaacenduxauus, | Teopernueckoe obyuenue 2 OK 02
HOMCHKJIATYPA M |[TpesjMeT  HEOpPraHMYECKOl XMMHH. DB3auMOCBs3p  Heopramudeckux BemectB. Kinaccuukarms
CIpocHRe HEOPraHMUECKUX BELIECTB. IIpocThle M CioKHble BemecTBa. OCHOBHBIE KJIACChI CIOXHBIX BEILICCTB
HEOPraHWveCKMX | (oxcuapl, rUAPOKCHJIBI, KMCIOTEL, coiii). HoMeHknaTypa U HazBaHKe HEOPraHMYeCKHX BEIIECTB UCXO/s U3
BEINECTE: MX XHMHYECKOH (DOPMYJIBI MM COCTABICHHE XWMUHYECKOH (HOPMYJIbI MCXOJs M3 Ha3BaHHs BELICCTBA 110
MEK/1Y HAPO/IHOM MIIM TPUBHAIILHOM HOMEHKJIATY pe.
Mesxmonekyaphele  B3aumojieiicteus.  Kpucrannorupparel.  ArperaTHbie  COCTOsHMSI  BELIECTBA. 2
Kpucrannuueckne u amopubie BeulecTBa. THUIbI KPUCTAIITMYECKHX PEINETOK (aTOMHasi, MOJIEKyJspHasdi,
MOHHAS, MeTaljauyeckas). 3aBUCHMOCTbL (M3MYECKMX CBOMCTB BELIECTBA OT THIA KPUCTALIMYECKOM
petretku. [Ipuunnel MHOrooOpasust BeNIECTB.
CoBpemeHHBIE TIPEJICTABICHHS O CTPOCHWH TBEPABIX, JKHAKMX M ra3oobpasublx BemiecTs. JKuakue
KPHCTAJLITBI.
[TpakTuyeckue 3aHATHS 4
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IIpakTueckoe 3ansTue 5
Pemenne 3ajay Ha pacyeT MaccoBoOll JIONTK (Macchl) XUMHUYECKOro 3jleMeHTa (COCAMHEHHUs) B MOJIEKyJle

(cmecn).

[TpakTuueckoe 3ansaTue 6

Pemwenne mnpaxktuyeckux 3afiaHuii no kinaccuQukanmy, HOMEHKIAType W XHMHYECKHUM (opMmysam
HEOPraHWYeCKMX BELIECTB Pa3IM4YHBIX KJIACCOB (HA3bIBATH M COCTABIATH (POPMYJIbl XMMUYECKUX BEILECTB,
OTIpEIeNATh MPHHA/IIEKHOCTD K KIaccy).

Mcrounnku xumuueckod uHdopmanuu (HayuyHas W ydeOHO-HaydHas JMTepaTypa, CpeiacTBa MacCOBOM
urdopmanuu, cers Murepuer u apyrue). Ilomck wundopmammm o HasBaHWAM, HIEHTH(GHKATOPAM,
CTPYKTYpHBIM (hopMyiam.

Tema 3.2. Duzuko-
XHMHYECCKHE
cBoiicTBa
Heopraﬂﬂqecmlx
Beliecre

OcHOBHOE cofiepkaHHe

10

Teopernueckoe 0bydyenue

Mertannel. O6mue Qusnyeckre M Xumuyeckue cpoiicTBa MerauioB. CrnocoObl monyucHus. 3HaueHHe
METAJUIOB ¥ HEMETAJIIOB B IPUPOJIC H KU3HEAEATEILHOCTH YyeloBeka H opranu3MoB. Koppo3us Merannos:
BUJIbI KOPPO3WH, CHocoOBbl 3alMThl METalIoB OT koppo3ud. Hemeramnsl. OOmume ¢usuueckue u
XMMHUYECKHE CBOMCTBA HemeTaios. Tunuunble coiictBa metawios [Y— YII rpynn. Knaccupuxanus u
HOMEHKJIATypa COeAMHEHHH HeMeTa/uI0B. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IIPHPO/IE.

XHUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIICCTB (OKCHJIOB, IMIAPOKCHIOB, KHCIOT,
cojteil ¥ Jip.). 3aKOHOMEPHOCTH B H3MCHEHMM CBOHCTB IPOCTBIX BEILIECTB, BOJOPOJHLIX COEIHHEHUIA,
BBICIIMX OKCHJIOB ¥ THIPOKCHJIOB.

[IpakTnyeckue 3aHATUS

[IpakTrueckoe 3ansTue 7

CocraBiienue ypaBueimﬁ XHMHYCCKHMX pCaKHHﬂ C y4HacTHCM IIPOCTLIX H CJHOKHBIX HCOPraHHHYCECKHX
BELIECTB: OKCHJOB METAJUIOB, HEMEeTalJoB M aM(OTEpPHBIX 3JIEMEHTOB, HEOPraHWYeCKHX KHCIIOT,
OCHOBaHH#H W aM(OTEPHBIX I'MIPOKCH/IOB, HEOPIraHWYECKUX COJIEH, XapaKTepPHU3YIOIUX UX CBOHCTRA.

OK 01
OK 02
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[IpakTiueckoe 3aHgTHE 8

PelleHne  MPAKTHKO-OPMEHTHPOBAHHBIX  TEOPETHYECKHX — 3aJlaHuii  HAa  CBOMCTBA M MOJYYCHHE 2
HEOPraHHYECKUX BEIIECTB.
JlabopaTopHblie 3aHATHS 2
JlaGopartopuas paboTa 2 «CBOWCTBAa MECTAIIJIOB U HEMETAIJIOB). 2
Tema 3.3. OcHoBHOE cOIepKaAHIE 4 OK 01
[Mponssoacrso Teoperuueckoe obydyeHue 2 OK 02
HEOPTraHHYeCKNX  |OGmue npeicTaBleHHs O MPOMBILUICHHBIX CN0co0ax MONy4YeHHs XMMHYECKHMX BEIIECTB (Ha npumepe
BemecTs. 3HaUeHNe | [ pou3BO/ICTBA AMMHAKa, CEPHOH KHMCIIOTEI).
H NIPHMEHEHHE B YepHast W useTHas MeTatyprusi. IIpakTudeckoe NMPUMEHEHHE 3JICKTPOIM3A JUI MOJYYCHHS MEI0YHBIX, 2
ObITY M HA HIETOYHO3EMETbHBIX METAIJIOB W aTOMUHUS. CTEKIIO M CHITHKATHAs MPOMBIIIICHHOCTE.
IPOH3BOACTEE ITpo6Giema 0TXO/IOB U MOOOYHBIX IPOIYKTOB.
IpakTHYecKHe 3aHATHS 2
[IpakTiyeckoe 3aHATHE 9
Perienue NpakTUKO-OPHMEHTHPOBAHHBIX 3a[aHui O POJIM HEOPraHWYCCKOH XMMHUM B PasBUTHH MCIUIMHBI,
CO3JIaHMM HOBBIX MaTepHasos (B CTPOMTENLCTBE H JIP. OTPACHSX TPOMBINIIEHHOCTH), HOBBIX HCTOYHHMKOB 2
SHepruu (ambTepHATHBHBIE HCTOYHMKH SHEPIUH) B PELICHUAM TpobIieM HKOJIOrHIeCKOH, YHEPreTHYECKONH U
nuesoi 0e301macHOCTH.
Konrpoabnasn o
CBoiicTBa HEOPraHUYECKHUX BEIIECTB. 2
pabora 2
Paznen 4. CrpoeHue U CBOHCTBAa OPraHHYeCKHX BelecTB 22
Tema 4.1. OcHoBHOE COIePKAHUE OK 01
Knacendukauns, | Teopernyeckoe oOyueHune 2
CTpOCHHE H [TpeaMer opranuyeckoil XuMun. B3anMOCBsI3b HEOPraHUUYECKUX M OPraHuYCeCKUX BCIICCTB.
HOMEHKJIATYpa XMMHUECKOE CTPOCHHME KaK TMOPAJA0K COCAMHEHHs aTOMOB B MOJICKYJIC COIJIAaCHO HX BaJICHTHOCTH.
OPraHHYeCKHX OCHOBHBIC TONOKEHHSI TCOPHH XHUMHYECKOTO CTPOCHHs OpraHuueckux coeiuHenuit A.M. byrieposa. )
BCHLECTB VriepoaHblit  CKEJNET OpraHMyecKoil  MOJICKYIIbL. MonekyasipHble ¥ CTPYKTYpHBIE (pa3BEpHYTbIC,

COKpalllcHHbIE) XUMHUYEcKHe (opmysbl. 3aBUCHMOCTH CBOMCTB BCHICCTB OT XHMHYECKOTO CTPOCHHMS
mosiekyn. Msomepuss M H30Mepbl (CTPYKTypHas, reOMETpHYeCKas (uuc-tpanc-uzomepust). Kparnoctsb
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XHUMHWYECKOH CBI3H.
[Tonarue o dynximonansnoi rpynne. IlpuHimno KIacCU(PUKALMH  OPraHiyecKux COeIHHEeHHH.
Mesynaponnas HOMEHKJIATypa ¥ NPUHLMITbBI HOMEHKJIAaTYPhl OPIraHUYeCKUX COeIMHEHMU .

IIpakTnyeckne sanarus

IpakTuyeckoe 3anarue 10

Homenknarypa opranndeckux coemmnenuii OTHGNBHBIX KIACCOR (HachlEHHbIE, HEHACHILECHHBIE M
dPOMATHYCCKUE YITICBOLOPO/BL, CIMPTHI, (DEHOINBI, aNbIErH/bl, KETOHBI, KapBOHOBBIE KHCIOTH H ap.)
CocrapieHHe MOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHM4YECKHX BCIICCTB OTHCIIBHBIX
KJIACCOB, UCHONL3Ys MX HA3BaHMs 110 CHCTEMATHYCCKON HOMEHKIaType. Pacuers npocreimen Gopmybl
OpraHu4ecKOi MOJIEKYJIbI, HCXO/IS U3 SIEMEHTHOTO COCTARA (B %).

Tema 4.2.
CgoiicTBa
OPraHHYecKHX
COoeIMHeHH it

OcHoBHOe conep:xanue

10

Teopernueckoe 06yyenue

OH3HKO-XMMHYECKIE  CBOHCTBA OPraHMYeCKHX COIMHeHHil OTJeNBHBIX  KnaccoB (ocobeHHOCTH
KaccH(puKauuu ¥ HOMEHKJIATYPhl BHYTPH KJIACCA: TOMOJOIHYCCKHi psi 1 obuas opmyia; u30Mepus;
(usuyeckue cBOiiCTBA; XMMHUECKHE CBOHCTBA; CIIOCOBEI MOJIYYECHHMS ):

~ TPCACIbHBIC YIIEBOAOPOABL l'openne MeTaHa Kak OMMH M3 OCHOBHBIX HCTOUHHKOB Temia B
HPOMBIIICHHOCTH H OFBITY. CBOMCTBA NPHPOIHLIX YIIIEBOAOPOIOB, HAXOMKICHHE B NpUpOJIE U IPHMEHEHHE
aJlKaHOB;

— HCNIPE/ICIBHBIC 1 apOMATHYECKHE YIIIeBOAOPOALL. [TonuMepH3aliis STHIIEHA KaK OCHOBHOE HanpaslicHHe
Cro UCnosib30Banus. I'opeHune anernnena kak HCTOYHUK BBICOKOTEMIICPATYPHOTO IJIAMCHHU JUTSI CBAPKH M
PE3KH METAJLIIOB;

— KHCIOPOACOACPXAIKE COCAMHCHHS (CIMPTHI M TIPOCTBIE DUPbL, (GEHONB, ATLIACTHAL H KCTOHBI,
KapOOHOBBIC KHCIOTHL M HX MPOM3BOJHbIC). IIpakTiueckoe NpHMEHEHHE STHICHTIIMKOS, rIIMIEepHHa,
(penosa. Ipumenenue dopmanbaerna, AUCTAIB/ICIHJd, YKCYCHOH KUCIOTHl. Mbljla KaKk COJMH BBICIIUX
KapOOHOBBIX KHCIIOT. Mololye cBoicTBa MbIa;

— A30TCO/ICPIKANIME COEIMHEHMUS! (AMHUHBI M AMHHOKHCIIOTHI, GEJTKH).
Knaccuduxanms u  ocobennoctn OPraHHYecKUX peakuMH. PeakumoHHble UeHTpH.. Pammkaib..
[lepsonayanbibie MOHATHS O TUTIAX M MEXAHM3MAX OPraHWYeCKUX PEaKiimii.

OK 01
OK 02
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npﬂRTli'leCKllC 3aHATHA

IIpaxTudeckoe 3anstue 11
Peinenne nenouexk npespaiiennii Ha reHETHYECKYIO CBA3b MEXJIY KIACCAMH OPraHM4ecKUX COCAMHEHHH ¢

COCTaBJCHMEM  HA3BaHWH OPraHMYCCKMX COCAMHEHMI 110 TPHUBHAILHONW WIIM  MEXKIyHApOIHOI 2
CHCTEMATHYECKOH HOMEHKJaType. Peulenne pacueTHBIX 3aad 110 YpaBHEHMAM peaklHil ¢ ydacTHeM
OpPraHMYeCcKUX BEIIeCTR.
JlabopaTopHsbie 3anaTHS 2
Jlaboparopnoe 3anarue 3«IlomyucHue sTHIIEHA U U3yYEHHE €TI0 CBOHCTBY. 2
Tema 4.3. OcHoBHOE coepkanmne 6 OK 01
Opranmgeckue Teoperuueckoe 06yeHne 4 OK 02
Bemecrsa B brooprannueckue coenunenus. Ilpumenenye u 6Guomornueckas pouib yriesojioB. OKHCIEHHE YIIIEBOJIOB
KH3HEACTCILHOCT | — yCTOYHMK SHEPIHH XHUBBIX OpraHu3moB. O61acTH NPUMEHEHHS aMUHOKHCIIOT. IIpeBpainenus 6enkon
H Yeja0BeKa. numy B opranusme. buonornuyeckue Qynkuum OenkoB. bBuomoruueckue (yHkuum xmpoB. Poib 5
IIpoussoacreo u OpraHM4eCcKO# XMMHHU B PEIICHUH ITpobiieM NHIEBOH OE30MaCHOCTH.
HNPHMCHCHHC Hyxkiiennosble KMCIOTHI: coctaB M crpoenue. Ctpoenue Hykneotumon. Coctas HYKJIEMHOBBIX KHCIIOT
OpraHH“iecKHX (AHK, PHK). Pojib HyKJICHHOBBIX KHCIIOT B JKH3HEIEATENLHOCTH OPraHH3MOB.
BeliecTs B
NPOMBIIICHHOCTH | [Tpon3BOCTBO OPraHHYECKHX BEIIECTB: MPOM3BOJICTBO METAHONA, HepepaboTka HeTh. [ToNMATHICH Kak
KPYNHOTOHHAXHBIH NPOJIYKT XWMWYECKOro Mpou3BozcTBa. IlpuMmenenne stunena. ITpoM3BOJCTBO H
MPUMEHEHUE KayyyKa U Pe3uHbI.
CHHTETHYECKHE M MCKYCCTBEHHBIC BOJIOKHA, HX CTpOEHHe, cBoiicTBa. ITpaKTHueckoe HCIONB30BAHHE
BOJIOKOH. CHHTETHYECKME TIICHKH: 30N JUIsl IPOBOIOB, MeMOPaHBbI ISl ONPECHEHH S BOJIBI, 3alUTHBIE 2
TUICHKA JUIsl aBTOMOOMIJIEH, MIIACTBIPH, XHPYpPrHuy¥cCKHe NOBA3KHA. I1OBble TEXHONOrMH JalbHEHIIEero
COBEPIICHCTBOBAHMS [10JIMMEPHBIX MaTEPHAJIOB.
Ponb oprannyeckoil XUMUU B pelieHuH NpodiieM IHEPreTHUecKol 6e30MacHoCTH, B Pa3sBUTHH MEIHIMHDL,
CO3JIaHMH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB YHEPruM (albTePHATUBHbBIC HCTOYHUKH SHEPTUH).
IIpakTHUecKue 3aHATHS 2
IIpakTrueckoe 3ausitue 12
Pemenne npakTHKO-OPHEHTHPOBAHHLIX 3aJAHMI 110 COCTABACHMIO XMUMHYCCKHX peaxkiui, OTpa)aroumx 2

XUMHUYCCKYIO aKTUBHOCTb OPraHNYeCKHUX COCAMHEHMH B Pa3IMUHBIX cpejax (MPUpPOAHBIX, OHONOTHYECKUX,
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TEXHOTCHHBIX).

Konrpoabuas

o CTpyKTypa 1 CBOMCTBA OPraHMYecKuX BEIECTB. 2
Pazpen 5. Kunernueckie u TepMonnamnueckne 3aKon0MepHOCTH NPOTCKAHMS XHMUYECKHX peakumii 12
Tema 5.1. OcnoBHoe coepikanne 4 OK 01
Kunernueckue Teopernueckoe 0byuenue 2 OK 02
SAKOHOMEPHOCTH (X ymydeckie peaknuu. Knaccunpuxanus xuMmudeckux peakiyii: 1o (azoBoMy cocraBy (rOMOTEHHBIE H
OpOoTEKAHHA FETEPOreHHBIE), 10 HCMOJIL30BAHMIO KATAIN3aTOPpa (KATAIHTHYECKHE 1 HEKaTaJIHTHYECKHE).
XHMHIECKHX CKOpOCTh  peakimu, ee 3aBHCHMOCTH OT Pa3IHIHBIX (pakTOpOB: NPHPOIBI pearupyIoONMX BEIIECTB,
peakuuii KOHIICHTPAllMH pearupyrolux BEIIECTB, TeMieparyphbl (npasuino Bant-Todda), nmomanu peakuuonnoii 2
MOBEPXHOCTH, HANIMYHS KaTanu3atopa. Poh kaTanusaTtopos B IPHPOJIE U IPOMBIILICHHOM IPOH3BOJICTRE.
OHeprusi aKTHBaLMK. AKTHBHPOBAHHBIN KOMILIEKC. Karanusaroper u karanus. Pomb karanmusatopos B
MPUPOJIC U NIPOMBIIIIIEHHOM IPOHU3BOJICTBE.
JIabopaTopHbie 3aHATHSA 2
Jlaboparoproe samsitue 4 «OnpejencHue 3aBUCHMOCTH CKOPOCTH PCaKUMU OT TEMIIEPaTyphi».
HccenenoBanne 3aBuCHMOCTH CKOPOCTH PEaKiMy OT TemreparypbL. Pacuer DHEPIrUM aKTHBAIUU PEaKIHH. 9
Peinieniie pakTHKo-0pHEHTHPOBAHHBIX 3a/[aHuii Ha aHANH3 (PAKTOPOB, BIMSIONIHX HA H3MEHEHHE CKOPOCTH
XUMHYECKOW peaKijuu.
Tema 5.2. OcHoBHoe coaepakanue 6
Tepmoaunamuieck | Teopernueckoe 06yuenue 2 OK 01
ue Kuaccupukanus xumuueckux peaxuuii: no terosomy sddexty (3x30Tepmutecke, 9HI0TEPMHUYECKHE), OK 02
3AKOHOMEPHOCTH  [fjo  obpatumoctd  (oGpaTHMble u HeoOpatumsble).  Ternosbie (G QekTbl  XUMHUYECKHX —peaKiuit.
NpOTEKAHNH Tepmoxumuueckne ypasuenus. ObpatnmocTs peaknuii. XuMuueckoe paBHOBECHE W €r0 CMEIIECHHE MOJ
XHMHYCCKHX JICHCTBHEM pasiiMYHBIX (PAKTOPOB (KOHUEHTpALHS PCarcHTOB HMJIM TPOAYKTOB peakllMu, JdaBlIEHHE, 2
peakumii. TeMIIeparypa) /Uil CO3/1aHus ONTHMAILHLIX yCIOBHI NPOTEKAHUSA XUMHYECKHUX ITPOLIECCOB.
Pasnosecue [Torsatre 06 snranenmum u surponuu. Dueprus I'66ca. 3akon [ecca U caeacTBAS U3 Hero. Pois CMEHICHUs
XHMHYCCKHX paBHOBECHS B TEXHOJIOMHYECKHUX MpoIeccax.
peakuuii Ipakruyeckue 3ansTHA 2
[Ipaktuyeckoe 3anstue 13 2
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[punuun Jle - Iarense. Bausnue pasnuusbix (akTopoB Ha M3MEHEHHE PAaBHOBECHS XHUMHUECKHX
peaxkimii. 3aKoH JCHCTBYIONIMX MAcC W KOHCTAHTA XHMHYECKOro paBHOBecHs. PacueThl paBHOBECHLIX
KOHIEHTPaIlMH pearupyoniux BELIECTB W MPOAYKTOB peakini. Pacyersl Ternnosoro a¢dexra peakuuu.

Pelnenne npakTHKO-OPHEHTHPOBAHHBIX 3a/laHuii Ha npumenenne npuniuna Jle-1latense s HAXO0XKAEHNs
HAIPABICHUS CMEUICHUS PABHOBECHS XMMHYECKOH peakiuy u anain3 GakTopoB, BIHAIONIMX HA CMEIICHHE

XHMHYCCKOI'0 paBHOBCCHA.

JlaGoparTopHbie 3aHsiTHS 2

Jlabopatoproe 3ansTHe 6 «M3yueHue BIMSHHMS Pa3IHYHBIX (AKTOPOB HA CMEIICHUE XMMHYECKOIO

paBHOBECHUS.

HCCHE,I[OB&HHC BIHAHHS HW3MCHCHHA KOHICHTpAllHKM BCHICCTB, pCaKliMH CpeJabl M TEMIIEpaTypbl Ha 2

CMEIICHHE XHMHYECKOro pasHoBecHs. CpaBHeHHWE TIONYYECHHBIX pPe3yJbTaTOB C TEOPETHYCCKH

IIPOrHO3UpyeMBIMM Ha ocHoBe npuHuuna Jle larense.
KonTpoabnasn .

CKOpOCTb XHMHYCCKOH PCakilii H XUMHYCCKOC PABHOBCCHC. 2
pabora 4
Pasznean 6. JlucnepceHbie cuCTEMBI 10
Tema 6.1. OcHoBHOe coepKaHne OK 01
Hucnepcenbie Teopernyeckoe o0yyeHue 2 OK 02
CHCTEMBI H Jucnepcubie cuctembl. Komonmbie cucteMbl. VICTHHHEBIE pacTBOPDL. OK 07
paxTops nx PacrBopenne kaxk Qusnko-xumuueckui npouecc. PactBopel. CnocoObl MPUTOTOBIEHHS PACTBOPOB.
YCTOHYHBOCTH PacrBopumocTs. Maccoras 10518 pacTBOpeHHOI0 BeiecTBa. [lpeiensHo 10nmyCcTHMBIE KOHIEHTPALUE U UX

HCIIOJI30BAHUE B OLICHKE 3KOJIOTHYECKOM Oe30acHOCTH. )

Knaccupuxanus aucnepcHbx cucreM no cocraBy. CtpoeHne u (akTopbl YCTOWYHBOCTH JIMCHIEPCHBIX

cucrem. Pacnosznapanue MCTHHHBIX PAacTBOPOB, KOJIIOMIHBLIX PACTBOPOB M IpyOOJHCIEPCHBIX CHCTEM.

Crpoenne munennbl. PacceuBaHue cBeta NPH TMPOXOXKIACHHH CBETOBOIO NyYKa dYepe3 ONTHYECKH

HEOAHOPOAHYIO cpeay (3¢ dexra Tunnans).

ITpakTnyeckue 3aHATHS 2

IIpaxruueckoe 3austue 14

Pemenue 3a1a4 Ha IpUroTOBIEHHE PACTBOPOB. )

Pemenue NPaKTHKO-OPUCHTHPOBAHHLIX PAaCUYCTHBIX 3&,1"18HHFI Ha JIUCIICPCHBLIC CHCTEMbBI, UCNOJIB3YEMEBIC B
OBITOBOH M NPOM3BOJACTBEHHOM JESTEJILHOCTH YeNIOBEKa, C MO3MIMH IKOJOrHYecKoit 0e30macHOCTH
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NOCHEJACTBHHA U rpaMOTHbIX pemcimﬁ l'IDOGJ'lCM.. CBA3AHHBIX C XUMMMECH.

Tema 6.2. OcHoBHOE cojiepKanne 2 OK 01
Uccnenosanne JIaGoparopubie 3ansgTHs 2 OK 02
CBOICTB
T — Jlaboparopnoe 3ansatie 7 «IIpurotosneHme pacTBOpOB».
T —— IIpurorosienue pacTBOpOB 3ajaHHON (MOJISIPHOM) KOHLEHTpalh (¢ NPaKTHKO-OPHEHTHPOBAHHBIMHU 2
aaeHTHGHKANEY BOIIPOCAMM), OIPEJICIICHHE CPE/Ibl BOJAHBIX PACTBOPOB.
Kourpoasnas

JlucriepcHbie CHCTEMBI. 2
pabora 5
Pazpen 7. Kauecrsennnie peakunyn o0Hapy/keHHs HEOPraHHYECKHX U OPraHHYEeCKHX BelecTB 8
Tema 7.1. OcHoBHOE coepKanme 4 OK 01
O6napyxenue IpakTuYecKue 3aHsATHs 2 OK 02
HEOPraHu4MecKHX  |[]pakTudeckoe 3anstue 15
KaTHOHOB H KauecTBeHHble XHMHYCCKHME pEAKIMM, XapaKTepHBIE Ul OOHAPYXEHMS HEOPraHWYECKHX BEIIECTB
AHHOHOB (karronoB 1 anronoB). CocTasiicHNe ypaBHEHHH peakiuii oGHapyxenus KaTuoHoB I-VI rpymn u aHuoHOB, 2

B T.4. B MOJIEKYJISIPHOH M HOHHOI opmax.

Peaxuuun obnapysixenns HEOpraHWHYECKUX BEILECTB B pealbHbIX 00BEKTaX OKPYKAIOINEH CpejIbl.

JlabopaTopHble 3aHATHSA 2

OOnapy»xenue HeopraHuMyeckux BemecTB (katuonos [-VI rpynn WM aHUOHOB) € MCIOJNL3OBAHHEM

KaYECTBCHHBIX AHAIMTUYECKUX PEaKIHii.

JlabGopaTopHoe 3ausiTHe 8 « AHAIMTHYCCKHE PEAKIHHA aHHOHOBY. )

[Tposeienue kauecTBEHHBIX pEaKIlMii, HCIONB3YEMBIX Ui 0OHAPYIKEHHs aHHOHOB: Kapbonata, (ochara,

cynabara, cymeduaa, HuTparta, Xxnopupa u ap. Onucanue HaGMONACMBIX SABICHHH MW COCTABJIEHHE

XHMHYECKHX PEaKIui.
Tema 7.2. OcHoBHOE coaepxkanue 4 OK 01
O6uapyxenue IpakTHYeCKHE 3aHATHS 2 OK 02
OpPraHHYeCKHX [IpakTuueckoe 3angarue 16
BEWCCTB KayecTBenHbic XUMUYECKHE peaKLMy, XapakTepHble JUis 00HAPYIKCHHS OTACIbHBIX KIACCOB OPraHHYeCKHX 2
OTACNBHBIX COe/IMHENHH: (DEHONOB, AJIbJIETHI0B, KpaxMala, YKCYCHOH KUCIOTBI, AMUHOKHUCIIOT H JIp.
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KJIACCOB ¢
HCIMOJIL3I0OBAHHCM

Henarypainsg 6e1koB n1pu HarpeBanun, 1BETHbIE peakuuu OeJKoB.
CocTapiieHne KaYeCTBEHHLIX peaKIiuii 0bHapy KEHUs! OPraHNyYeCKUX COCMHCHHHN OTAEIBHbBIX KIACCOB.

KAYECTBEHHBIX JabopaTopusie 3ansTus E
peaxkuumi OOHapyiKenue OpraHnyecKnx CoeMHEHNH OTACIbHBIX KIACCOB.

Jlaboparopnoe 3anatue 9 «Kauectsenunie PCAKIIHH Ha OTACIBHbIC KJIACCHI OPraHHYECKUX BEIIECTRY.

IIposenenne KkauecTBeHHBIX peakuumii, HCHONB3YEMBIX  JUIst  OOHApYKEHHS OPraHMYecKHX BEIIECTB 5

PA3IIAYHBIX KJIACCOB: (DEHONOB, albJICTHIOB, KPaXMalla, YKCYCHO] KHCIIOTBI, aMHHOKHCIIOT, GEIIKOB U JIp.

Onucanne HabmoaeMbIX ABJICHHUI U COCTABICHHE XHMHYECKIX peaxiui u/umm cxem.
lIpodeccuonannro-opuenTupoBannoe coaepranue (copepKaHue NPUKIAHOIO MO/1Y.JIfA) 42
Paspen 8. XuMusl B ObITY H IPOM3BOJCTBEHHOI AEATENLHOCTH YeI0BeKa 6 OK 01
Tema 8.1. OcnoBHoe conepxcanue 6 OK 02
Xumus B 66Ty 0 |[IpakTHaeckue 3ausTus 6 OK04
POU3BOACTBCHHON |[TpakTHyeckoe 3ausaTHe 17 2 OK 07
ACHATENIbLHOCTH OKonoruyeckas Ge30MacHOCTL MOCIENCTBHH GBLITOBOI W TIPOM3BOJCTBEHHOW JEATENBLHOCTH 4YeJOBeKa, K 1.1
“e10BeKa CBsi3aHHas ¢ nepepaboTKON BEINECTB; MOWCK W aHANH3 XUMHYECKOM UHQOPMALNKE W3 pas3uuHBIX

HCTOMHMKOB (Hay4Has U yuyeOHO-Hay4Has IMTepaTypa, Cpe/icTBA MacCOBOl urpopmanyu, cets Uurepuer u

JIpyrue).

ITpakTuueckoe 3anstue 18

Keiicer (¢ yuerom Gyuymeit NpoQecCHOHANBHON  JeATeNLHOCTH) Ha  aHamu3 uHpOpMalHKE 0O )

POM3BOJICTBCHHOM JICATEILHOCTH YeIOBEKa, CBSI3aHHOI ¢ nepepaboTKoil u ITOJIyYEHHUEM BEIHECTRB, a TAKKe

C DKOJIOTHYECKOH 6e30MacHOCTbIO.

[IpakTuueckoe 3ansTue 19 9

3awmra keiica: [peacrasnenne pesynsraTos PCLICHHMS KEHCOB (BBICTYIICHHE C NIPe3eHTaIHei)
Pazjen 9.2. UccaenoBanne u XumMuueckuii anains 06seKToB TexHochepbl 36
Tema 9.2.1. OcuoBHoe conepxanue 8 OK 01
Ocnospl JIa6oparopusie 3anaTus 2 [K 1.1
saboparopuoii Jlaboparopuoe 3anustne 10 «OcHossl nabopaToOPHOH NPaKTHKKY. 2
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NPAKTHKH B
npodeccHonaNLHbI
X Jlaboparopusx

Jlaboparopuas nocyjna u xumuueckne peaktusbl. OCHOBHbIC 1a0OpPaTOPHBIC ONEpPALHH. Jlaboparophoe
obopynosanne. Texuuka Gezonacnoctn 1 npasuna paboTh! (110Be/IeHNsA) B 1a6OpPaTOpHN.

Hpa KTHYeCKHEe 3aHATHH

[IpaxTryeckoe 3ansitue 20
BBIHOHHCH HE THUIIOBLIX PacHeTORB 110 TEMAaTHKE OKCIICPHMCHTA (Bbl}(()]_l NPpOAYKTa pCAKIIHHA, MacCa HAaBECKH,
00BeM pacTBOpHTENS).

IIpaktuyeckoe 3anarue 21
OOpaboTka JaHHBIX, aHanM3 M OLEHKa HX JOCTOBEPHOCTH (BLIYMCICHHE CPEJHEr0 3HAYeHHs
9KCIIEPHMEHTAJILHBIX JIAHHBIX, HOTPEITHOCTH).

[Tpakruueckoe 3ansrue 22
Ilpencranenne B pasnuunodl Qopme pe3ynbTaToB SkcriepuMenTta (Tabnuma, rpaduk, OTYeT, AOKIAI,

Mpe3eHTalus)
Tema 9.2.2. O160p |OcHoBHOE conepkaHne OK 01
MECTHBIX H Teoperuueckoe o0yuenwue OK 02
CpeaHnx npoo Metoabl o160pa cpeux npo6 M IOArOTOBKA MX K MCHBITaHMIO. Buibl npo6. Tubl cpeaHux mpoo. OK 07

Cnioco0rl cokpamenus npob. Becs! u B3pemmBanue. B3pemupanue 1po6 Ha TEXHUYECKUX, aHATHTHICCKHX HK 1.1

Becax.

IIpakTHYecKkue 3aHATHS

[TpakTuyeckoe 3ansatue 23

O160p npod Marepualion

JlaGoparopubie 3anaTHs

Jlaboparopnoe 3anatue 11 «OT60p 1 moAroToBKa MPo6 UCILITHIBACMBIX MATEPHAIOBY
Tema 9.2.3. Tema |OcnoBnoe coaepxkanue OK 01
Onpeaenenne Teopernueckoe o6yuenne OK 02
BJIAKHOCTH TloHsiTHE O BIQKHOCTH CHIPbsi, €€ BUJAX. SHAYCHUE ONPE/ICICHUs BIAKHOCTH ChIPbs Ul PACYeTa LIMXThL OK 07
ChIPbEBLIX MeTo/uKa Onpejie/ieHust BIXHOCTH Chipbst cornacio I'OCT. Verpoiicto narpesatebibIx NpuOOpOB s [IK 1.1
MaTepHaios, CYUIKH, TTpaBMHJIa

cMecel, IHXThI

IMOJB30BaHHUS HMH.
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Hpa KTHYCCKHE 3aHATH

Ipakrnueckoe 3ansrue 24

Hoaroroska 1npobsl cripreroro Matepnana Juist anannsa. Iloaroroska obopyopanns k paGorte. Ananus 2

Pe3yJIbTATOB UCIILITAHUH.

Jlaboparopusie 3ansiTus 2

Jlabopatopuoe 3ansitue 12 «Onpenenenne BIasxKHOCTH CBIPLEBBLIX MATEPHATIOB) 2
Tema 9.2.4. OcHoBHoOe cofepkanme 6 OK 01
Onpenenenne Teopernueckoe 06ydeHne 2 OK 02
oTepL NpH IonsTue o norepsix npu npoxamusasnu. Crioco6s! OIPEJICIIeHUs TOTEPh IIPH TIPOKAIMBAHU K. OK 07
[POKATHBAHAH Harpesarenbubie ne4n, ux ycrpoiicTso, TpaBuiia moJjib3oBanus. TexHuka 6€30macHOCTH NPH MONB30BAHKK 2 1K 1.1
(m.m..) HarpeBaTelIbHbIMU TTPHOOPAMH.
ChIPLEBBIX [IpakTHueckue 3ansaTHs 2
i IIpaktHueckoe 3ausTue 25 )

MeTozuka onpe/ieieHns 10Teph MpH NpoKaiuBanuy cornacuo FOCT.

Jlaboparopubie 3ansaTHs 2

Jlaboparoproe 3anstue 13 «Ilonroroska HaBeckn Marepuana. Onpeaenenne noTeph NpH MPOKaIMBAHUM 5

CBIPLEBBIX MATEPHATIOBY
Tema 9.2.5. OcHoBHOE cogepxanue 10 OK 01
Hcenenopanne Teopernueckoe obyuenue 2 OK 02
00BexTOB YueGHo-ucere10BaTe LK1l IPOEKT B 06JIACTH HCCTCIOBAHNS OOLEKTOR Texuocdepsl. 0630p Tem yuebHo- OK 04
TexHochepo HCCIICOBATEIILCKHX IPOCKTOB. AJIFOPHTM BBINONHEHHUs MpoekTa. Onpeenenue poOJIEMBI HCCTICIOBAHUS. 2 OK 07

Merozpi nowcka, ananusa n 06paborku HHGOPMAIHH O IPOCKTE B pa3jIM4HbIX HCTOYHHKAX. [IK'1.1

IlpakTnyeckue 3ansaTus 4

[IpakTyeckoe sansTue 26

Buibop 00bekToB M MeTon0B HecnenoBanus. ITocTanoBka uened u 3anad uccnenosanus. Onpenenexue 5

MpoAykTa uccneosanus. OnpeencHue 3TaloB | COCTABJICHHE [UIAHA HCCTCIOBAHIA.

[TpakTueckoe 3anstue 27 5

3ammta npoekra: Ilpenctapnense pesyinbTaTOB  BBITONHEHUS y4eOHO-HCCNEI0BATENBCKMX  [IPOEKTOB
(BBICTYIIICHHE C TIpE3EHTaLHEH ).
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’ﬁaﬁopampﬂmc 3AHATHS 4
Jlaboparopnoe 3austue 14 «Mcenenosanne npepnoskennoro 00beKTa Ha KHCIOTHOCTD, HIEJIOYHOCTD, 5
XUMHYCCKUIT cocTaB (3arpssuuTein, MAaKpO- 1 MHKPOIJICMEHTEHI)»
e g -_— _—
Jlaboparopnoe sanstie 15 «O6paboTka pesynbraTon nueenenosanus. Onenka kauecTsa HCCIIelyeMOoro 5
0OBbeKTa MCXO/IS U3 pe3yIbTaToR XHMHYECKOTO aHaln3a
Ipomexyrounas arrecranns no AHCHHMITHHE (IK3amMen) 6
Bceero 144
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3. YcaoBus peajiM3alHu NporpamMmMbl 061meodpa3oBaTe1bHON AHCHHIIIHHBI

3.1. TpeboBanud K  MHHHMAJbHOMY  MaTepHAIbHO-TeXHHYECKOMY
obecreyeHn10

Jdns peanusanuu  mporpaMMbl  00I1eo0pa3oBaTeNbHOM — IHCIUILIUHBI
TOMKHBI OBITH MPETyCMOTPEHBI CIIeYIOIINe CIIellHaTbHbIe TTOMEIEeHHUS
KabuHeT «XUMUUY», OCHAIIEHHBIH B cOOTBeTCTBUU C M. 6.1.2.1 oOpa3oBaTensHOU
nporpamMMbl 1o crenuansHocTd  18.02.05 -  IIpou3BOACTBO  TYrOIUIaBKUX
HEMETANIMYECKUX U CUIIMKATHBIX MaTepUAIIOB U U3JIEeIIHI

3.2. Undopmaunonnoe obecneyenue odyyenus. [lepeuens pexomeHayeMbIxX
y4eOHbIX u3nanuii, UHTepHeT-pecypcoB, 1ONOJTHHTEILHON JHTEPATYPHI

3.2.1. OcHOBHBIE MeYaTHbIE H3JAAHHA

1.I'abpuenssn O.C. Xumus 10 xmacc: 0a30BbId ypoBeHb. YUeOHMK IS
o01eobpazoBaTenpHbIX yupexkaeHuit. — M.: JIPODA, 2019.

2.Tabpuenssa O.C. Xwumus 11 kmacc: 0a30BBId ypoBeHb. YUeOHUK IS
obmeobpa3oBaTenbHbIX yupexknenuit. — M.: J[IPODA, 2019

3. I'abpuensn O.C. OctpoymoB M. I'. Xumus 10kimacc: mMeroauyeckoe
nocobue - M.: JIPODA, 2021.

4. Epoxun ). M. Xumwus: yueOHUK [ CTYAEHTOB  CpPEIHEro
npogeccuonanbHoro odpasosanus. —M.: Axkanemus, 2018.

5. Epoxun FHO. M. Xumus: 3agauu U yrnpaxHeHds: ydeOHoe mocobue ais
CTYIEHTOB yupexXaeHui cpen. npod. odpazosanus. — M., 2018.

6. Ps6os M.A. Hesckas E.}O., Jluako P.B. TecTbl mo XuUMuu K y4yeOHUKY
["abpuensaa O.C., JIsicoroit I'.I'. 11 xmace — M.: «DK3AMEH», 2019

3.2.2. OcHOBHBIE 3JIeKTPOHHbIE H31aHUH
l.www. chem. msu. su (DnexTpoHHas 6UOIUOTEKA 110 XUMUH).

2.www. enauki.ru (uHTepHeT-W3maHWe s y4uTeledl «EcTecTBeHHbIE
HAYKK» ).

3.www. lseptember. ru (MeToauueckas razeta «llepBoe ceHTIOPS).

4. www. hvsh. ru OxypHan «XuMus B IIKOJIEY ).

5.www. hij. ru (OxypHa1 «XUMUS U KU3HBN).

6.www. chemistry-chemists. com (3/eKTpPOHHBIA XypHan «XUMHKA U
XUMUIR).

3.2.3. JlonosiHuTEIbHbIE HCTOYHHKH
1. I'abpuensn O. C. u ap. Xumus A npodeccuil u crennanbHOCTeR
TEXHUYECKOTO NPOduiIs (3JeKTPOHHOE MPHUI0KEHHUE).
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4.KoHTpO./Ib M OLleHKA Pe3yIbTATOB OCBOCHHS o0meoOpa3zoBaTe/ILHOIM

MpernojaBareneM

KonTposas

H
B

JAHCLHHILTHHBI
OLIEHKa  pe3ylbTaToB  OOyYEHHS  OCYILECTBIISETCS
IIpoIecce  MPOBENEHUS MNPaKTUYECKUX 3aHITHH U

N1a00paTOpHBIX PaboT, TECTHPOBAHMS, a TAaKXKe BEHIOTHEHHS O6YYaIOIIHMUCS
UHIMBU1yaITbHBIX 3a8JJaHUi, IPOEKTOB, HCCIIEJOBAHMU.

Moayas / Pazaen

No PesyabTat o6yuenus Onenounbie MeponpusTHS OK
/ Tema
[ |OcHoBHoIt Mmogyn
1 |Pazmen 1. PopmyanpoBarh 6a30BbIe
OcHoBBI NOHATHA U 3AKOHBI XUMHH
CTPOEHHS
BemecTna

1.1 |Ctpoenne atomos |Cocraists xumudeckue | 1. TecT «CTpoenre aToMOB OK 01
XUMHYECKHUX (OpMYyIIBl COETHHEHHH B XMMHUYECKUX 3IEMEHTOB U
JJIEMEHTOB H COOTBETCTBHH CO CTEIEHBIO |[IPHPOIa XUMHUYECKOM CBA3MY.
Ipupoia OKHMCIIEHUS XUMUYECKHX 2. 3ama4ym Ha COCTaBIIEHHE
XHUMHYECKOH 3IIEMEHTOB, HCXOIS U3 XUMHYECKHX OpMyT
CBSI3H BaJICHTHOCTH H IBYXaTOMHBIX COSIUHEHUN

JJICKTPOOTPHIATENEHOCTH  |(OKCHIIOB, CYIbMUIOB,
THIPUJIOB U T.IL.).

1.2 |I[Tepuogmyecknii | XapaxTepH3oBarh [TpaxTuxo-opuentupoBannsie |OK 01
3aKOH M TaOJIMIa |XUMHYECKHE 3JIeMEHTH B |TEOPETHUECKHE 3aaHus Ha OK 02
J.H. MenneneeBa |COOTBETCTBUH C UX XapaKkTepH3al[UI0 XUMUYECKHUX

MIOJIOKEHHEM B 3IeMEeHTOB: «MeTtannugeckne /
NEPHOIUYECKOM CHCTEME  |HEMeTa/UIMYeCKHe CBOMCTRA,
XHUMHYECKHUX 3TIEMEHTOB DIIEKTPOOTPHULIATEBLHOCTE H
J.U. Menneneena CPOJICTBO K 3JIEKTPOHY
XMMHWYECKUX 3IIEMEHTOB B
COOTBETCTBHUE C UX
JIEKTPOHHBIM CTPOEHHEM U
IIOJIOKEHUEM B EPUOIAYECKON
CHCTEME XUMUYECKUX
anemeHTOB .M. Menneneenay.
2 |Pazpen 2. CocraBasars ypasnenns u (Kourpoasnas paGora
XuMH4ecKue . CXEeMbl XUMIYECKHX «CTpoeHHE BellecTBA H
peakuuH peaKiuii XHMHYeCKHUe PeaKIuu»
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Mopnyas / Paznen
/ Tema

Pesyabtar 06yuenusn

Ouenounsie MeponpusTus

OK

2.1

Tumner
XHMHYECKHX
peaxknui

CocTaBmsars peaknun
COCTMHEHUS, PA3TIOIKECHHS,
oOMeHa, 3amenieHus,
OKHCIIHTEITBHO-
BOCCTAHOBUTEIILHEIE
PEaKIIuU U peaKiuu
KoMIIekcooOpasoBanus (Ha
puMepe
THPOKCOKOMILIEKCOB
aIFOMHHHUS U IHHKA) ¢
y4acTHEM HEOpraHHYECKHUX
BEIIECTB

1. Bagaun Ha cocraBnenue
YPaBHEHUH peakiuii:

— COSTMHEHHs], 3aMelleHusI,
PasnoxKeHus, 0OMeHa i peaximii
€ Y9aCTHEM KOMIIIEKCHBIX
COCNMHEHHH (Ha IpUMepe
THAPOKCOKOMITIIEKCOB
ATFOMHHUS ¥ [IHHKA);

— OKUCITHTEBHO-
BOCCTaHOBHUTEIILHBIX PEaKIuii ¢
UCIIOJIE30BAHUEM METOJ1a
3JIEKTPOHHOrO Oananca;

— C Y4aCTHEM KOMILIEKCHBIX
COCIUHEHUH (Ha mpuMepe
THIPOKCOKOMILIEKCOB I[IUHKA W
ATKOMHHUS).

2. 3anaun Ha pacyeT
KOJIMYECTBEHHEIX
XapaKkTepUCTHK MPOIYKTA
PEaKINK COETUHEHHUST; MACCOBOM
HITH 00BEMHOM 0JIH BBIX0/1d
IPOAYKTa PEaKIK COeNUHEHHUS
OT TEOPETHYECKH BO3MOKHOTO;
00bEMHBIX OTHOIIEHUH ras3os;
KOJIMYECTBEHHEIX
XapaKTEPUCTUK UCXOMHBIX
BEILIECTB ¥ MPOAYKTOB PEAKIIHH;
Macchl (00BEM, KOTHYECTBO
BELIECTBA) TPOIYKTA PEaKIIHH,
€CJIA OJTHO M3 BEILIECTB JaHO B
BHJI€ pacTBOpa C OIpeaeIeHHOM
MaccoBO# J10J1el pacTBOPEHHOT0
BEIIIEeCTBA.

OK 01

2.2

DNIEKTPOTUTHYECK
ast TUCCOLManus U
HOHHBIH 06MeH

CocraBnars ypasHeHus
XUMHYECKHX Peakiuu
HOHHOTr0 0OMeHa ¢
Y4acTHEM HEOPraHUYECKUX
BELIECTB

1. 3ananns Ha cocraBneHue
MOJIEKYJISIPHBIX M HOHHBIX
PEaKINH C y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHUH U COJIeH,
HOHHBIX peakUuii ruIpomsa
COJICH, YCTaHOBIIEHUE
H3MEHCHUS KMCIIOTHOCTH CPEJIBL.
2. Jlaboparopuas pa6ora
«Peaxuuu ruponisay.

OK 01
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Moayas / Paznes

No Pesyabrar obyuenus Ouenounsie MmeponpusiTas OK
/ Tema
3 [Pazmen 3. Uccnenosars crpoenne u [Konrtpossuas pa6ora
Crpoenne u cBOMcTBA «CBolicTBAa HEOPraHUYECKHX
cBOlicTBA HEOPraHHYeCKHX BEIeCTB (BelecTB»
HEOPTaHUYeCKHX
BEHIeCTB

3.1 |Knaccudmkanus, |Knaccudumnuposars 1. Tect «Homenkmarypa u OK 01
HOMCHKIIATypa ¥ | HEOPraHMYECKUE BENIECTBA |HA3BAHWE HEOPraHUYECKHX
CTPOCHHE B COOTBETCTBHHU C HX BEIIIECTB UCXOJISI U3 UX
HEOPraHUYECKHX |CTPOEHHEM XUMHAYECKOH (hOPMYIIBI HITH
BELLECTB COCTaBJICHHE XUMUYECKOH

(bopMyIIBI HCXO/1S U3 HAa3BaHUSA
BEIIECTBA 110 MEKIYHAPOIHOM
UM TPUBHATBHON
HOMEHKJIaTypey.

2. 3aauy Ha pacyeT MaccoBoi
JI0JIM (Macchl) XHUMHYECKOTO
9JIEMEHTa (COSIMHEHHS ) B
MOJIEKyJIe (CMecH).

3. IlpaxTHyeckue 3amanus no
KJIaCCH(HUKAIIA, HOMEHKIIATy e
U XUMHAYECKHM opmynam
HEOPraHWYEeCKUX BEIIECTB
Pa3MYHBIX KJIACCOB.

4. Ilpaktryeckue 3aganus Ha
OIIpeJIE/IEHHe XUMHYECKOH
AKTHBHOCTH BeINECTB B
3aBHCHMOCTH BHJ1a XUMHYECKOMN
CBSA3H U THIIA KPHUCTAINTHYECKOMH
PELIETKH.

3.2 |Dusuko- YcranasnuBath 1. Tect «OcoGennoctu OK 01
XUMUYECKHE 3aBUCUMOCTh (DU3HMKO- XHUMHYECKHX CBOUCTB okcuuoB, [OK 02
CBOMCTBA XHMHAYECKHX CBOMCTRB KHCJIOT, OCHOBaHHH,

HEOPraHUYIECKHX |HEOPraHHYECKUX BEWIECTB  |aM(OTEpPHBIX MMIPOKCHIOB H
BEINIECTB OT CTPOEHHUS aTOMOB H coteiy.

MOJIEKYJI, a TaKXKe THIIa
KPHCTAUTHYECKOHN peIeTKn

2. 3agaHus Ha COCTABIICHHE
YPaBHEHUH XUMHYECKHUX
peaKuuii ¢ y9acTHeM MPOCTHIX U
CIIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHIIOB METAJJIOB,
HEMETAJLIIOB ¥ aM(pOTEPHEIX
3JIEMEHTOB; HEOPraHMYECKHUX
KHCJIOT, OCHOBaHHH U
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Mony fnTbe;I;ameﬂ PesyabTaT 00yuenus OueHo4uHbIe MEPONIPUATHS OK
am(oTepHBIX TUIPOKCHIOB,
HEOpPraHW4YECKUX COJIEH,
XapakTepHU3YIOIIUX UX CBOHCTBA
U CIIOCOOBI OTYYESHHS.

3. IIpakTUKO-OpHEHTHPOBAHHBIE
TEOPETUYECKUE 3aJaHus Ha
CBOMCTBA U MOJYUYCHHE
HEOPraHWMYECKUX BEIIECTB.

4. JIabopaTopnas paGora
«CBOMCTBa METAIUIOB |
HEMETAIIJIOBY,

3.3 |IIpou3sBoacTBo O6ocHoBbiBath 3Ha49enne U ([IpakTuko-opuenTuposannsie  |OK 01
HEOPraHWYECKHX |[IpHMEHEHHE 3alaHuUs TI0 COCTABIICHHUIO OK 02
BEILECTB. HEOPraHWYECKHUX BEILECTB B |XUMUIECKHX PEAKIHH C
3HaueHue u OBITOBOI U Yy4acTHEM HEOPTaHUYECKHX
IIPUMEHEHHE B IPOU3BOICTBEHHOH BEILECTB, HCIOJIB3YEMEBIX M HX
OBITY ¥ Ha JEATEIILHOCTH YEI0BEKA UX |MACHTH(DHUKAIINH U
IPOM3BOJICTBE bu3nKo-XxUMHYECKUMH IIPOMBIIIIJIEHHEIX CIIOCO00B

CBOMCTBAMH IIOJIYYEHHS.

Paznen 4. Hccaenosars crpoenne u |[Kourpossuas paéora

Crpoenne u cBolicTBa opranndeckux |«CTpoeHme n cBoiicTBa

cBOiicTBA BellecTB OPraHHYeCKHX BelleCTB

OpraHuYecKHx

BelecTs

Kraccnduxanus, |Knaccuduuumporars 1. 3aganus Ha cocTaBNeHUE OK 01

CTpOEHUE U OpraHWYeCcKHe BellecTBa B |Ha3BaHMH OpraHHYeCKuX

HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH 110 TPUBUAIIBHOH

OpraHH4YecKuX CTPOEHHUEM WA MEXIYHapPOIHOMH

BEIIECTB CHCTEMaTHIECKOH
HOMEHKJIaType.

2. 3ajaHus HA COCTaBIECHUE
IIOJIHBIX U COKpAIleHHBIX
CTPYKTYPHBIX hopmMy
OpPraHu4ecKHX BEIleCTB
OTIENBHBIX KIIaCCOB.

3. 3ajauu Ha oIpeseIeHUE
npocteimei popmyIsl
OpraHu4ecKod MOJIEKYJIBI,
UCXOJIS M3 JIEMEHTHOTO COCTaBa
(B %).
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Moayas / Pazgen
/ Tena PesynbTar obyuenus Ouenounbre MeponpusTHS OK
Croiictra YcranaBnusare 1. Baganus Ha cocTaBeHUE OK 01
OpraHu4ecKux 3aBHCHUMOCTE (PH3HKO- YPaBHEHUH XUMHUYECKHUX OK 02
COEUHEHMIT XUMHAYECKUX CBOWCTB peaKkLuii ¢ ygacTHEM
OpPraHHuvYecKHUX BEIECTB OT |OpPraHMyYecKUX BEIIeCTB HA
CTPOEHHUS MOJIEKYT OCHOBAHHH UX COCTABA U
CTPOEHHS.
2. 3ajaHus Ha COCTaBICHHE
YPaBHEHUN XUMHUYECKHUX
peaxkuuii, HITIOCTPHPYIOLIHNX
XUMHYECKHE CBOMCTBA C YUYETOM
MEXaHHU3MOB MPOTEKAHUS
JIAHHBIX pEaKLHil 1
TEHETHYECKOH CBS3H
OpPTaHUYECKHUX BELIECTB Pa3sHbIX
KJIACCOB.
3. Pacuernrle 3a1aun o
YPaBHEHHUSIM pEeaKItHii ¢
YYaCTHEM OPTaHHYECKHUX
BEIIECTB.
4. JlaGoparopHas paGota
«lTomydenue sTunena u
U3YUYEHHE €ro CBOUCTBY.
Opranunueckue OG0CHOBBIBATE 3HAUCHHE H [Ipaktuko-opuentuposannsie  |OK 01
BEILIECTRA B [NPAMEHEHUE OPTaHHYECKHUX |3aJaHH [10 COCTABICHHIO OK 02
JKA3HEICATEIIEHOC |BRIIECTB B OBITOROM | XUMHYECKHUX PEaKIHH ¢
TH 4HelloBeKa. IIPOHM3BOICTBEHHOM Y4aCTHEM OPraHHIEeCKHX
IIpou3BoaCTBO M |mesiTeNIbHOCTH YenoBeKa UX |BEIIECTB, UCIIOIB3YEMBIX JUIS UX
[IPUMEHEHHE (H3UKO-XHUMHYECKHMHU HIEHTHQHUKAIAHA B OBITY U
OpraHuYecKux cBOMCTBaMH IIPOMBIIUIEHHOCTH.
BEILIECTB B
OPOMBIIITIEHHOCTH
Paznen S. Wccaenosars pasnosecne |KonTpoasuas pagora
Kunernueckne 1 [H CKOpocTh XHMHYeCKHX «CKOpOCTE XMMHYECKOIH
TEPMOJUHAMMYEC | peaKIuii PEAKIHH H XUMHYECK0e
KHe pPaBHOBecHEe»
32KOHOMEPHOCTH
HpPOTEeKAHHUS
XHMHYeCKHX
peaxumii
Kunernueckne HccnenoBats Biusnue 1. JlaboparopHas pa6oTa Ha OK 01
3aKOHOMEPHOCTH |KOHLEHTPALHH BEIOOD: OK 02
[IPOTEKAHUS pearupyromux BemecTs 1 |— «Onpenenenre 3aBUCHMOCTH

36




Monyas / Paszaen

Ne Pesyabrar oGyuenns OueHovHbIe MeponpUATHS OK
/ Tema

XHUMHYECKUX TCMIIEPATYpPhl Ha CKOPOCTh  |CKOPOCTH PEAKIUU OT

peaxnmii XHUMUYECKUX peaKiui KOHUEHTPAIUH PEarHPYIOLIHX
BEILECTBY;
— «OnpenenexHne 3aBUCAMOCTH
CKOPOCTH pEakilud OT
TEMIIEPATYPhI».
2. IlpaKTHKO-OPHEHTUPOBAHHEIE
TEOPETHYECKHE 3a/laHus Ha
aHanu3 (paKTOPOB, BIUSIONINX
Ha H3MEHEHUE CKOPOCTH
XUMHYECKON peakITng.

5.2 |Tepmommuamuuec |Mccnenosars BausHue 1. 3amaun Ha pacyersl TemnoBsx |OK 01
KHe M3MEHCHUS KOHIEHTpaluy |3 QeKkToB XuMuyeckux peakimii |OK 02
3aKOHOMEPHOCTH | BEIIECTB, PEAKIHH CPE/Ibl U |U ONPE/IeCHUE TUTIA PEaKIIHA
[IPOTEKaHUs TEMIIEPATyPhl Ha CMEIICHUE |(IIO0 TEMIOBOMY 3G deKTy: 3K30-
XUMHYECKUX XUMHYECKOTO PABHOBECHS | JHIOTEPMHUYIECKHE).
peaKImi. 2. IIpakTHKO-OpHEHTUPOBAHHBIE
PaBHoBecue 3aJlaHMs Ha MPUMEHEHHE
XUMHYECKUX npunnuna Jle latense mis
peaxkuui HaxoKIeHU HAllpABIICHUI

CMEIICHHS PABHOBECHS
XHMHYECKOH PeaKIliy U aHaIu3
(akTOpOB, BIUSIONMX HA
CMEIEHHE XUMHYECKOrO
PaBHOBECHSI.
3. JlaGoparopuas pa6oTa
«M3yuenne BIUSHUS pasIndHbIX
(paxTopoB Ha cMemenne
XUMHAYECKOTO PABHOBECHUS).
6 [Pasnen 6. Hccaenosats qucnepensie [Kourpoasnas paGora mo Teme
Jucnepcubie CHCTEeMbI «/lncrepcHbIE CHCTEMBD)
CHCTEMBI

6.1 |[ducnepcusie Paznuuate nerunnbie 1. 3apaun Ha npurotosnenue (0K 01
CUCTEMBI 1 PacTBOPEL, KOJUIOHTHBIE pPacTBOPOB. 0K 02
(baxTopsr ux PacTBROpHI B 2. IIpakTHKO-OpHEHTHPOBAHHBIE
YCTOWIMBOCTH rpyGoaUCIepCHEIE CHCTEMBI | pacyeTHEIE 3a1aHKs HA

Ha OCHOBE XHMHYECKOTO
SKCIEpHMEHTA

JIUCTIEPCHBIE CHCTEMBI,
HCII0JIb3yeMBbIe B OBITOBOM 1
IIPOH3BOJICTBEHHOM
JIeATEIBHOCTH YeJIOBEKA.
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Moayas / Pasgea

No PesyabTaT 00yuenus Ounenovnbie MepoONpPUATHIA OK
/ Tema
6.2 |HUccrnenopanwue Hccenenorars dusmko- JIaboparopHas pabora (Ha OK 01
CBOMCTB XUMUYECKHE CBOMCTRA BEIOOD):
JTUCTIEPCHBIX pas3IUYHBIX BUI0B — IIpuroroBneHne pacTBOPOB;
cHCTeM JUCIIEPCHBIX CHCTEM — Hccnenopanue AUCIEpCHBIX
CHCTEM.
7 |Pa3gen 7. Hccaenosats cBoiicTBa
KavecrBeHHble |OpraHHYecKHX H
peaknuu HEOPraHUYeCKHX BelecTB
oOHapy:KeHUSs € HCII0JIb30BAHHEM
OPraHMYecKHX H |KA4eCTBEHHBIX peaKmuii
HECOPraHu“eCKHX
BellecTB
7.1 |OGnapyxenue Hccenenosats 1. JlaBopaTtopHas pabora (Ha OK 01
HEOPraHMYECKUX |KauyeCTBEHHBIE peaKiluu BBEIOOD):
KaTUOHOB U HEOPraHMYeCKHUX BEINECTB |— AHATUTHYECKHE PeaKIuH
aHHOHOB katuonos [-VI rpynm;
— AHalUTAYECKUE PEaKIIUU
AHMOHOB.
2. llpakTuueckue 3aaHus Ha
COCTaBJIEHUE YpaBHEHHH
peaknuii oOHapy)KeHHs
katuoHoB [-VI rpynm u
AHHOHOB, B T.4. B MOJICKYJIIPHOM
U HOHHOH popMax.
7.2 |O6napyxeHue Hccnenosats 1. JlJaBoparopHas paboTta (Ha OK 01
OpraHHy4ecKuX KauyeCTBEHHbIE PEeaKIIuu BBIOOD):
BEINECTB OpraHMYecKux coequHeHuii |— KauecTBeHHEIe peakiyu Ha
OTHENbHBIX OTJENBHBIX KJIACCOB OTJENBHBIE KIIACCHI
KJIACCOB C OpPraHU4YeCKHX BEILECTB;
HCIIONIb30BaHUEM — KauecTBeHHbI aHAN3
Ka4eCTBEHHBIX OpraHHYecKUX COeIMHEHUH 110
peaximii (GyHKIIMOHAIBHEIM IPYIIIAM.
2. IlpakTuyeckue 3a1aHus HA
COCTaBJICHHE Ka4eCTBEHHBIX
peaxuui oOHapyKeHHs
OpraHHYECKHUX COCTUHECHHUH.
IT |{IIpuxaaguoii Mmoayas
8 |Pazgen 8. ' OunennBath mocaeacTBHus |3amura Keiica (¢ yuaerom
Xumusd B ObITY H |OBITOBOMH H Oyaymei npodeccHoHaIbLHOMH
HPOHM3BOACTBEHH |IIPOH3BOACTBEHHOI AefATeIbHOCTH)

O JeaTeNbHOCTH

HEATECIBLHOCTH H€J0BEKA C
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Monyas / Pazgen

Ne PesyabTar 0o0yuenus OneHouHbIe MEPONIPHATHSI OK
/ Tema
Yel0BeKa HO3UIHIA YKOJTOTHIECKOi
fesonacHocTH
Xumust B Obity - |Onenusars nocaegacrsus — |Kedic (¢ yueTom Gymymeit OK 01
IPOU3BOJICTBEHHO |OBITOROM 1 podecCHoHaTEHON OK 02
U JICATENbHOCTH  [TIPOM3BOACTBEHHOM JeSITEIBHOCTH) OK 04
4e/loBeKa JesATENIbHOCTH YeloBeka ¢ |Bo3MokHBIE TEMBI KeHCOB: OK 07
IO3UIAH 3KOJIOTHYECKOH 1. [lorennenue kauMaTa u
OesonmacHOCTH BBICBOOOIK/ICHHIE Ta30BBIX
THIPATOB CO /IHA OKEaHa.
2. bynymue Marepuans! s
aBUa-, MallluHO- U
npubopoOCTpOCHHS.
3. HoBble maTepuasl s
COJIHEYHBIX GaTapei.
4. JlexapcTBa Ha OCHOBE
pPacTUTENBHBIX IPENapaTos.

9.1 [Pa3gein 9.1. HurepnperupoBars 3amuTta yqedno-

Mcenenosanue n |XuMuyeckne NpoLeccsl H  |HCCI€0BATENBCKOr0 MTPOEKTA
XHMHYEeCKHH ABJIeHUs B OHochepe (¢ yuerom Oyayureii

aHAIH3 00beKTOB npodeccuoHaabHOM
Onochepnl AeATeTbHOCTH)

9.2 |Pazmen 9.2. HurepnpernpoBarh YuebH0-HCCI€10BATENBCKHI
Uccaenoanue 0 |XHMHYECKHE NPOLECCHI H  [TPOEKT (€ ydeTom Gymymieit
XHMHYeCKHI SIBJICHHA B TeXHOC(pepe npogeccHoHATLHOM
aHAJIH3 00bEKTOB AesITeJIbHOCTH)

TexHochepbl
9.2.1 |OcHoBBI Brmonsate nomssnt mukn | 1. JlaBoparopuas paGora OK 01
nabopaTopHoi SKCIIEPUMEHTAIBHOTO «OcHOBBI 1ab0paTOpHO
NIPaKTUKA B UCCIIEJOBAHUS C PaKTHKU.
IpoeccHoHanbl | CcOOMIOIEHHEM TIPABHIT 2. TunoBsle pacyeTs 110

bIX J1TabopaTopHsIX

Oe3onacHoOro obpalieHus ¢
BEIECTBAMH U
nabopaTopHEIM
obopyroBaHEEM

TEMaTHKE IKCIIEPHMEHTA.
3. 3azaun Ha BEIYHCIICHHE
CPEJIHErO 3HAYCHUS
OKCIIEPUMEHTANIBHBIX TaHHBIX,
[IOTPELTHOCTH.

4. IlpencraBneHue pe3yabTaToB
9KCIIEPHMEHTA B Pa3Iu4HOM
tbopme (Tabnuna, rpaduk,
OTYET, JOKJIA, PEe3CHTAITHS).
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Monyas / Pazgen
/ Tema

PesyabTaT 00yuenns

Ouenounbie MepoNpHsATHS

OK

9.2.2|Metoxsl ot6opa  |MccrenoBath XUMUYCCKHI

1. Or6op npob marepuanos OK 01

CpeaHux mpod coCTaB Ipod ChIPbs 2. IIpaxktuko-opuentuposannsie |OK 02
TEOPETHYECKHE 3aaHusl Ha OK 07
0oTOOp M NOJArOTOBKY Npofd K
MCTIBITAHUSIM
9.2.3 |Onpenenenne HUccnenosats chIpbs Ha 1. Ipaxruxo-opuentuposannse |OK 01
BIAXKHOCTH BIIQYKHOCTE 3a/laHMs Ha OTIpeIeIIeHIe OK 02
CBIPHEBBIX BIIQJKHOCTH CHIPbS OK 07
MaTepHanoB 2. JIaboparopnas pabora
Ormpenenenne BIAKHOCTH
CBIPLEBBIX MaTEPHATIOB
9.2.4|Onpeneneune HcenenoBats ceipbe Ha 1. IIpaxtuxo-opuentupoBanusie |OK 01
oTeps Npu [IOTEpH IPH NPOKAIMBAHKUK |3aJJaHUS Ha OTIpe/IeICHHE OK 02
HpOKaJIHBaHUH 1OTEPh IIPH NTPOKATMBAHUU OK 07

CBIPBS
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Moayas / Pazgea

No Pesyabrat o6yvuenus OneHo4yHBIe MePONPHATHS OK
/ Tema

9.2.5 |UccnenoBanue Hccnenopath xuMudeckui | YueGHO-UCCIIE10BATENBCKHIN OK 01

00BEKTOB cocTaB 00BEKTOB TIPOEKT B 00J1acTH OK 02

TeXHOC(]epEI TexHOC(epr! Ha IPEMEpPEe  |HUCCIIE0BAHIS 00BEKTOB OK 04

TEXHHUYECKOH BOJBI U TEeXHOC]EPBL. OK 07

MaTepPHAIOB CTPOUTEILHO-
pecTaBpaluoOHHOH
JeITeIbLHOCTH | Ju3aiiga
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