dunman rocyJapcTBEHHOr0 OI0KETHOT0 MPO(heCcCHOHATBHOTO
oOpa3oBaTtesibHOTO yupexaeHus: Pecryomuku Xakacust
"UepHOrOpCKHil TOPHO-CTPOUTEIBHBIN TEXHUKYM»

PABOYAS ITPOT'PAMMA

OBIIEOBPA3OBATEJBHOM JUCIHUAIIJINHBI
OY1.06. «<XUMMUSA»

o npodeccun cpennero npodeccuonansHoro oopazosanus no [MIICC3
15.01.05 Capuuk (py4HOM 1 YaCTUYHO MEXaHU3UPOBAHHOM CBapKu (HAIUIABKHU)

kBanudukarus: CBapimuk

Aba3za, 2025



COZIEPXXAHUE

1. OBIIAA XAPAKTEPUCTUKA TTPOT'PAMMBUBI .......oooiiiiiiiieee e 3
2. CTPYKTYPA U COAEPXKAHUE YUEBHOU JIUCLIATUIAHBI. .............cccooeieen. 12
3. YCJIOBUS PEAJIU3ALIAM ITPOT' PAMMBI YUEBHOUM JUCLUTIUIMHEL ...................... 24

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JIMCIIATIJIVMHEI .. 26



1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIUHBI OY]1.06 «XUMMUSI»

1.1. MecTo AucHMILVINHBI B CTPYKTYpPe OCHOBHOI Npog)ecCHOHAILHOM 00pa3oBaTe/ibHOM
NMPOrpamMMbl

OobmeobpazoBatenbHas aucuumuHa OY /(.06 «Xumus» usyyaercs Ha 0a30BOM ypOBHE B
0011eo0pa3oBaTeIbHOM IHKJIC Y4eOHOTO TUIaHA OCHOBHOW MPOQeCCHOHATBHONW 00pa30oBaTECIIbHOM
pOrpaMMbl  YKPYITHEHHBIX Tpymin crnenuaibHocten / mpodeccuit: 08.00.00. TpymoemMkocTh
JTUCUUTUTNHBI «XUMUs» Ha 0a30BOM ypOBHE COCTaBIISICT 72 Yaca, U3 KOTOPhIX 64 "aca — 0Ga30BbIit
Moaynbs (6 pasgenoB) u 6 yacoB — TpUKIagHOM Momynb (1 pasmern), BKITIOUYAOIIHNA
MPAKTUKOOPHUEHTUPOBAHHOE  COJIEp)KaHME  KOHKpPeTHOW  mpodeccud WIM  CHENHaJIbHOCTH,
MIPOMEKyTOYHas artectanus (auddepeHpoBaHHbIN 3aueT) — 2 Jaca.

[IpuknaaHoit MOy b BKIIIOUAET OAMH paszzen. Pasnen 7 «Xumus B ObITY M IPOU3BOJCTBEHHOM
JeSTETHHOCTH YeTIOBEKay peann3yeTcs sl BceX mpodeccuil/crnenuanbHoCcTel Ha MaTeprale Kecos,
CBS3aHHBIX C OJKOJOTHYECKOW Oe30MacHOCThI0 W OLEHKON TIOCIENCTBHA  OBITOBOW U
IIPOU3BOJICTBEHHON JESATENBHOCTH.

[Tepuonx oOyuenus u pacrnpenesieHue mo cemectpam (1-2 cemectp mepBoro Kypca),
C y4YeTOM JIOTHKH (HOPMUPOBAHHS TIPEAMETHBIX pE3YJIbTAaTOB, OOMMX U MPO(ECCHOHATBHBIX

KOMIICTEHIIMI, MEXIPEAMETHBIX CBSI3€H C JAPYrUMH TUCIMILIMHAMHU 00I11e00pa30BaTeIbHOTO |
o01ienpoeCCHOHaTBLHOTO UKIOB Y4eOHOTO MIaHa.

1.2. Hean u miiaHupyemble pe3yabTATbl 0CBOEHHUS M CUMILIUHBI
1.2.1. Heau u 33124 AUCHUILIHHBI
dopMUpOBaHUE Y CTYACHTOB MPEACTABICHHUS O XHUMHYECKON COCTABIISIIONIEH €CTEeCTBEHHO-

HAay4YHOW KapTHHBl MHpPa KaK OCHOBBI MPHUHATHS PEUICHWH B >KHU3HEHHBIX M TPOW3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpejie.

3agaum JMCHUILIMHbI:
1) C(l)OpMI/IpOBaTB IIOHMMAaHHuC SaKOHOMepHOCTeﬁ IMPOTCKAHUA XUMHWYCCKUX IMPOLCCCOB U

SABIIGHUH B OKpYXaloIlel cpeae, LEIOCTHOW HAaydyHOM KapTUHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pPa3BUTh YMEHHsI COCTABIATH (DOPMYJIbl HEOPTAaHUYECKUX U OPraHMYECKUX BEILECTB,
YPaBHEHHUS XUMHYECKHX PpEaKIHid, OOBICHATH HX CMBICJI, HUHTEPIPETUPOBATh PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMHPOBATH HABBIKU MPOBEACHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
WCCIICIOBAaHUI C COOJIIOJICHHEM IpaBHUJI OE3011aCHOrO OOpAIeHHs C BEIIECTBAMH M J1aOOPaTOPHBIM

o0opyI0BaHHEM;



4) Pa3BUTh YMEHHSI HCIIOJIb30BaTh MH()OPMAIIMIO XUMUUECKOT0 XapaKTepa U3 pa3iInyHbIX
HUCTOYHHKOB;

5) chopMHpOBAaTh yMEHHUS MPOrHO3UPOBATH IIOCICACTBUS CBOCH JEATEIBHOCTH U
XMUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX ITPOLIECCOB;

6) copMHpOBaTh TOHMMAHUE 3HAYMMOCTH JIOCTHKEHHUH XHUMHYECKOW HayKu U

TEXHOJIOTHI JJIsI Ppa3BUTUA COIIMAILHON U HpOPI3BO,Z[CTB€HHOfI C(I)ep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHS 0011e00pa3oBaTe/IbHOM I cHUILINHBI B c00TBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Kon n
HauMeHOBaHHUE
¢popmupyembIx
KOMIIeTeH Ui

I[Inanupyembie pe3yJbTaThl 0CBOEHHUS THCIUIIUHDI

Oo0mue

I[HCIII/IHJIHHapHI)Ie

OK 01. Beibupats crioco06sl
pelIeHus 3a1a4
npodeccruoHaNbHON
JIeSATEITHHOCTH
MMPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOro BOCHIUTAHMSA:

- TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIO0HE;

- TOTOBHOCTH K aKTUBHOM JIEATCILHOCTH
TEXHOJOTUYECKOW U COLIMAIIbHON HAITPABJICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJHATH TAKYIO €SI TEIIbHOCTD;

- HUHTEpEC K paznuuHbIM  chepam
npodeccCHOHABHON 1eATENbHOCTH,
OBananenue YHHBEpPCAJIbHbIMH y4eOHbIMHU

MO3HABATEJILHBIMU J1€HCTBUAMH:

a) 0a3oBble JIOTHYeCKHe JAeiiCTBUS:

- CaMOCTOSTENILHO (hOPMYITHPOBATH U
aKTyaJIM3MpoBaTh NpoliIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHbIH NPU3HAK WIH
OCHOBAaHUMA IJIA CPAaBHCHUA, KJIaCCI/I(bI/IKaL[I/II/I u
00001IeHHS;

- OTpPEAETATh LENN AeATENbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPHH UX TOCTIDKCHHUS;

- BBIABJIATH 3daKOHOMCPHOCTU U IMPOTHBOPCUUA
B PaCCMaTpPUBACMBIX SBJICHUSX;

- BHOCUTH KOPPEKTHBBI B  JESTEIBHOCTD,

OLCHUBATDH COOTBCTCTBHUC PE3yJIbTaTOB neiaaMm,

- BJIQJIETh CHUCTEMON XMMHYECKHUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMHUYECKHHA JJEMEHT, aToM,
JJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-dJIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEeHb OKHCJICHHS, XWMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OOBEM, YTJIEPOIHBIN
ckeneT, (YHKIMOHANBbHAS TPYIIa, pagudkal, H30MEpHs,
U30MEPBI, TOMOJOTHYECKHI psl, TOMOJOTH, YIJIEBOAOPOIBI,
KHUCTIOPOJI- W A30TCOJEPKAlINe COCAUHCHHS, OHOIOTUYECKU
aKTHBHBIC BelecTBa (yIJIEBOABI, JKUPBI, OEIKH), MOHOMED,
TIOJTUMED, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KPUCTAJUTMUECKash pEIIeTKa, THIbI XUMHUYECKHX

peaxuui (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pEaKlIUd HMOHHOTO OOMEHa), pPacTBOD,
JJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOLIMALUs,  OKHUCIIUTENNb,  BOCCTAHOBUTENIb,  CKOPOCTh

XUMUYECKOW pEeaKIWK, XWMHUYECKOEe PaBHOBECHE), TEOPHH |
3aKOHBI (TEOPHUST XUMHUUYECKOTO CTPOCHUSI OPTaHHMUECKUX BEICCTB
A.M. bytnepoBa, TeopHsl AIEKTPOJIUTUUYECKON IUCCOIUAIINH,
nepuognueckui 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA S3BIK XHUMHH,
(dbakToIOrUYECKHUE CBEJACHHUS O CBOMCTBAX, COCTABE, MOJYyUYEeHUHU U
0€301acHOM HKCTIOJb30BAaHUM BXKHEUIIMX HEOPTaHUYECKUX H
OpPraHWYECKHUX BEIIECTB B OBITY U TMPAKTHYECKOUW JIEATCITLHOCTH
YeJIOBEKa;

- YMCTb BBIABJIATH XaPAKTCPHBIC MPU3HAKKW U B3aUMOCBA3b




OILICHUBATh PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

- pasBuBaTh KPCATHBHOC  MBIINIJICHUC npu

PCIICHUHU XU3HCHHBIX HpO6HeM

0) Oa3oBble McCIIeI0BATE/IbCKHE [IeliCTBUS: -
BJIaA€Th HaBbBIKAMU y‘IC6HO-I/ICCJIeILOBaTCHBCKOﬁ
HpO@KTHOfI ACATCIBbHOCTH, HABBIKAMH PAa3pCIICHUA
npobiewm;

- BBISIBJIAITh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U
aKTyaJU3UpOBaTh 3aJadyy, BBIIBUTATh THUIIOTE3y €€
peuicHud, HaXOOUTh APTYMCHTEIL JJISA
JIOKa3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEILICHHUS;

u

- AHAJIU3UPOBATDH MMOJIYUYCHHBIC B XOJC PCIICHHUA
3ala4u  pe3yJIbTaTbl, KPUTHYCCKU OLCHUBATL UX

JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYI0O U MpPaKTHYECKyl0  obsacty

JKU3HEIEATENBHOCTH; - YMETh HHTEIPUPOBATh 3HAHUS
U3 Pa3HbIX IPEAMETHBIX 00IacTel;

- BBIJIBUTAaTh ~ HOBBIE UJIEHU, IIpelaraTb
OpPUTMHAJIbHBIE TTOJIXO/Ibl U PELIEHUS; - CHOCOOHOCTh
UX MCIIOJIb30BAHUS B IIO3HABATEIILHON U COLIMAJIBHOU

MIPAKTHKE

W3YYEHHBIX TOHSATHN, TMPUMEHSATH COOTBETCTBYIOIIUE TOHSITHS
NP ONMHCAHUM CTPOCHUS W CBOWCTB HEOPTaHUYECKHX U
OpPraHMYeCKMX BEHIECTB M MX MPEBPAIICHUN; BBISIBISATDH
B3aMMOCBS3b  XMMHYCCKHX  3HAHMM C  IOHATHSIMH U
MPEACTaBICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMETh  HCMOJB30BaTh  HAUMEHOBAHUS  XMUMHYECKUX
COCIMHEHUN  MEXIYHApPOAHOTO COK03a TEOPETHYECKOM U
MPUKIAJHON XMMHM M TPUBHAJIbHBIE HA3BaHUS Ba)KHEUIIMX
BEIECTB (ITWJICH, alleTUICH, MIHIEePUH, (eHOM, (popMatbIeru,
YKCyCHasi KHUCJIOTa, TJWLHH, YrapHbIi ras3, YyrieKUCJbIi ras,
aMMHaK, TalieHas U3BeCTh, HErallleHas U3BECTh, IINThEBas coda U
JIPYTHUX), COCTaBJIATh (hopMyITBI HEOPTraHUYECKUX u
OpPraHUYEeCKUX BELIESCTB, YPABHECHHUS XUMHUYECKHUX PEAKIIUM,
OOBSCHATh X CMBICH; MOATBEPKAATh XapaKTepHbIe XUMHUUYECKUE
CBOIMCTBa BEIIECTB COOTBETCTBYIOIIMMHU HJKCICPUMEHTAMU H
3alUCSMU YPAaBHEHUN XUMUUECKUX PEaKIHil;

- YMETh YCTAHABJIMBATh MPUHAIIEHKHOCTb H3YUYEHHBIX
HEOPTraHUYECKUX W OPraHMYEeCKHUX BEHIECTB K OINPEeEICHHBIM
KJIacCaM U TpyInaM COEIUHECHHUH, XapaKTEpU30BaTh UX COCTaB U
BAKHEHIIME CBOMCTBA; OMPEACNATh BUAbI XUMHYECKUX CBA3CH
(koBajeHTHAs, WOHHAS, METAIMYECKas, BOJOPOJHAS), THIIbI

KPUCTANIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(HUIMPOBATH
XUMHUUYECKHE PEaKIuy;
- chopMHUpOBaTE  TPEICTABICHHS: 0  XUMHYECKOU

COCTaBJISIOIIEH €CTeCTBEHHOHAYYHOW KapTUHbI MHpa, pOJIU
XVMMHUU B TIO3HAaHUM SIBIEHUM TpHpOIbl, B (OPMHPOBAHUU
MBIIUICHUS! M KYJbTYPbl JIMYHOCTH, €€ (YHKIHOHAIBHON
IrPaMOTHOCTH, HEOOXOAUMON /JIsl PEIIEHUs] NIPAKTUUECKUX 3ajay
U DKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pOBbBIO U IPUPOAHOIL cpere;

yMETb TMPOBOAMUTH pacyeThl IO XHUMHYECKMM (opMmyiIaM U
YPaBHEHHSAM XMMHMUYECKMX pEakIMid C  HCIOJIb30BAHHEM




bu3nyecKux  BEJIMYUH, XapaKTEepHU3YIOUIMX  BElIeCTBa C
KOJINYECTBEHHOM CTOPOHBI: MAacchl, 00beMa (HOpPMaJbHbIE
yCIOBHS) Ta30B, KOJHMYECTBA  BELIECTBA;  MCIIOJIb30BaTh

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IJIA HNPUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBIX CHUTyallMAX, CBA3aHHLIX C BCIICCTBAMU
1 UX NPUMCHCHHUEM,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
TIOVCKA, aHaJIN3a U
UHTEPIPETALUN
uHdopmanuu u
MH(POPMAIIMOHH bIe
TEXHOJIOTUH IS
BBITTOJTHEHHS 33149
npodeccroHal bHOM
JESTSITLHOCTH

B obs1actn HEHHOCTH HAYYHOI'0 MO3HAHUA:

- c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¥ OOIIECTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha Janore KYJIBTYD,

CIOCOOCTBYIOLLIETO OCO3HAHMIO CBOEro MecTa B
IMOJIMKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKON KYJIBTYPBI KakK cpeacTsa
B3aUMOJECHCTBUS MEXKY JIFOJIbMU U IO3HAHUS MUDA;
- OCO3HaHue LEHHOCTHU Hay4YHOU
JACATCIbHOCTH, T'OTOBHOCTH OCYHIECTBIIATH
MPOEKTHYIO U UCCIIENOBATENBCKYIO AEATEIBHOCTD
HHIWBHAYaAJIbHO U B TPYIIIIE;

OBJaagenue YHUBEPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJbLHBIMHA JAeiiCTBUSIMM: B) pa60Ta C

uHdopmaunmeii:

- BJIQJICTh HABBIKAMHU MOJIy4eHUST HHGOPMAIINH
U3 MCTOYHHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TIOWCK, aHAIMU3, CUCTEMATH3aIUI0 U
UHTEPIIpEeTalni0 UHQOpPMAIMK PAa3TUYHBIX BHAOB U
dbopM mpeicTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IHYHBIX (opMaTax ¢
y4eTOM Ha3HaueHuss uHopManmuu U UENeBOU
ayIUTOPHUH, BBIOHpasi ONTUMAIBHYIO (GOpMy

- yMETh IUIAHUPOBAaTh M BBHIMOJHATH IUTAHUPOBATH |
BBIMONHATh  XUMHYECKUN AKCIIEPUMEHT (mpeBpaitueHus
OpraHWYEeCKHUX BEILECTB MPU HArpeBaHUM, MMOTYUYEHUE FTUIICHA U
W3YUYEHUE €ro CBOMCTB, KaUE€CTBEHHBIC PEAKIMU Ha ajbJACTH]IbI,
Kpaxmall, YKCYCHYI0 KHCJIOTy; JeHaTypauusi O€JKOB Ipu
HarpeBaHWH, I[BETHBIC pEaKIuu OETKOB; MPOBOAMUTH PEaKLUU
MOHHOTO OOMEHa, OIpenensTh Cpely BOJHBIX pPacTBOPOB,
KayeCTBEHHbIE pEaKIMU Ha CylbdaT-, KapOOHAT- U XJIOPUA-
AQHUOHBI, HAa KATHOH aMMOHHS, peniaTh JKCIEPUMEHTAIbHBIC
3aaauu 1o TemMaM "Metamibl" 1 "HemeTtamibl") B COOTBETCTBHH C
IpaBUJIaMHd TEXHUKH 0€30MacHOCTH TpH  OOpamieHHH ¢
BEIIECTBAMHM U J1A0OPAaTOPHBIM O0OPYIOBAHHEM; IMPEACTABISATH
pe3yNbTaThl XHMHYECKOTO OJKCIIEPUMEHTAa B (opMe 3arucH
YpaBHEHUH COOTBETCTBYIOUIUX pEaKIuid u  (GOpMyIUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;

aHAIM3UPOBATh  XUMHYECKYIO

- YMETh uHbOpMaIIHIO,

[OJlyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpEICTB MaccOBOM
uHpopManuy, cetb IHTEpHET U apyTHe); - BIaJeTh OCHOBHBIMU
METOJIaMU Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKHUX SIBICHUN
(HaburoeHue, U3MEpPEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHHE ),

yMETh TPOBOAMTH pACYEThl IO XHUMHUYECKHM (opMmyiamM u
YPaBHCHUAM XUMHWYECKUX peaKHI/If/'I C HNCITIOJIB30BaHUECM
(bmnqecxnx BCJIMYHUH, XapaKTCPU3YIOIIUX BCIIIECTBa C
KOJMYECTBEHHOM CTOPOHBI: MacChl, o0BbeMa (HOpMaIbHBIC
yCIIOBHSI) Ta30B, KOJHMYECTBA  BEIIECTBA;  HCIIOJIB30BATh




MIPEJICTABICHUS W BU3YaJIH3alliy;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH
uH(pOpMallii, €€ COOTBETCTBHE TIPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

UCTIONB30BaTh  CpPEeACTBA  WH(POPMAIMOHHBIX |
KOMMYHHKAITUOHHBIX ~ TEXHOJOTUHA B  PEIICHHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHW3aIMOHHBIX  337a4 ¢ COOJNIOIEHuEM
TpeOOBaHUN PPrOHOMUKH, TEXHHKH OE30MMaCHOCTH,
TUTUEHBI,  pecypcocOepekeHusl, TMPaBOBBIX U
OTHYECKUX  HOPM, HOpPM  WH(POPMAIMOHHON
0e30MmacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHpopmanuu, nHGOPMAITMOHHOM 0€30MTaCHOCTH
JTUYHOCTH,

CUCTCMHBIC XWMHWYCCKHUEC 3HAHUWA I HPUHATHUA peIHeHI/Iﬁ B
KOHKPETHBIX JXU3HCHHBIX CHTyallMAX, CBA3aHHBIX C BEIICCTBAMU
U UX IPUMCHCHUCM,




OK 04.
O¢ddexTuBHO
B3aUMOJEIHCTBO
BaTh U paboTaTh
B KOJIJICKTHUBE U
KOMaH/Ie

- IFOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTH| - YMCTh INJIAHUPOBATH W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

U CaMOOTIPEJICIICHUIO; (npeBpallleHusT OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJIYYCHUE
-OBIaJCHHE  HABBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON, STWJICHA W H3YyYEHHWE €ro CBOMCTB, KA4yeCTBEHHBIC pEAKIMU Ha
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH; aJbJErUIbl, Kpaxmall, YKCYCHYIO KUCIOTY; JIeHAaTypaius OENKoB pu
OBilaleHHe YHUBEPCAIbHBIMH KOMMYHHMKATHBHbIMH | HAIPEBAHUU, IBETHBIC PCAKIINU OENKOB; MPOBOJIUTH PEAKIIUA HOHHOTO
NefCTBHSAME: O) COBMECTHAS 1eATEbHOCTD! oOMeHa, oOmpenesaTh Cpeay BOAHBIX pPAcCTBOPOB, KadeCTBEHHBIE

peakuuu Ha cynbdar-, KapOoHAT- U XJIOPHI-aHUOHBI, Ha KAaTHOH
aMMOHUSI; pellaTh SKCIEepUMEHTaIbHbIE 3a]auu 10 TemaM "Meramibl"
u "Hemerasibl") B COOTBETCTBUM € NpaBUIaMH TEXHUKU O€30M1aCHOCTH
npu oOpallleHHH C BEIECTBAMHU U JIAOOPaTOPHBIM 00OPYIOBaHUEM;
IPECTABIATh PE3yJbTaThl XHMHUYECKOIO 3KCIEpUMEHTa B (opMme
3alUCH ypaBHEHHH COOTBETCTBYIOLIMX peakiuii ¥ (HopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

- IIOHUMAaTh n HCIIOJIB30BAaTh npeumMyuIcCTBa

KOMaHIHOW ¥ UHAMBUIYaJIbHON paboThI;

- MPUHUMATh 1€IM COBMECTHOM JI€SITEJIbHOCTH,

OpraHM30BBIBATH W KOOPAMHHUPOBATH JCHCTBHUS IO €€

JIOCTHKCHHIO: COCTAaBIIATH IIAH JCHCTBUU, PACIPEIEIATH

poaM C y4eTOM MHEHHUH YYacCTHUKOB OOCYXXAaTh

pe3ynbTaThl COBMECTHOW paloThl; - KOOPAMHHPOBATH U

BBITNOJIHATH paO0OTY B YCIOBUSAX peanbHOrO,
BUPTYaJIBHOTO H

KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISATh MMO3UTHUBHOE CTpaTernyecKoe

IIOBCACHUC B Pa3INIHBIX CUTyaluix, IMPOSABJIATH

TBOPYECTBO U BOOOpakeHHe, OBITh HMHUIMATUBHBIM

OBananenue YHHMBEPCAJIbHBIMH peryJsiTHBHbIMHU

AeCTBUAMU:

') IPUHATHE ceOsl M IPYTUX JKOIe:

- IIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX JIFOAEH

IIPU aHAJIU3€ PE3YJILTATOB NEATEIbHOCTH;

- MIPU3HABATh CBOE MPABO U MPABO JAPYTHX JOACH Ha

OINOKH;

- pa3BUBATH CIIOCOOHOCTH TOHUMATh MHp C NO3MIHUU

JIPYroro 4eioBeKa;




B 00J1acTH 2K0J10rH4eCcKOro BOCIIUTAHUA: -

- chopMHUpPOBATH MPEACTABICHUSA: O XUMHUECKOW COCTABIISIONIEH

OK 07. cOPMHUPOBAHHOCTE YKOJIOIHIECKON KYJILTYPHI, €CTECTBEHHOHAYYHOW KapTUHBl MHUPA, POJIM XUMUU B IO3HAHUHU
ConeHCTBOBATL | 1o yyvanme BANSHIA COLMANBHO-DKOHOMUYECKHX SIBICHUH  [IPUPOZBI, B (JOPMUPOBAHMH MBIULICHHS M KYJIBTYpEI
COXPaHEHHUIO o % i
p i NporeccoB  Ha COCTOSHHE  NPHPOJHOH W JUYHOCTH, €€ (PYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIWMOW IS
OKpY’KaroIleu . pelIeHHs MPaKTUYECKUX 3aJad U HSKOJIOTMYECKH OOOCHOBAaHHOTO
COLMAIBHOW  Cpeabl, OCO3HaHHE  TJI00ATBLHOTO .
cpensl, OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpelie;
XapakTepa dKOJIOTHIECKUX MPo0IeM;
pecypcocOepex . . - yMETh COOJIOAATh MpaBUja SKOJOTMYECKU LIEIEeCO00pa3HOro
- IJJAHUPOBAHUE U OCYIIECTBICHHUE IEUCTBUI B .
€HHUIO, . . MOBEJCHUS B OBITY U TPYJOBOM IESATEIBHOCTH B ILENIAX COXPAHEHUS
OKPY’KaroIIEeH cpelie Ha OCHOBE 3HaAHUS LeNei . .
MIPUMEHSATH . CBOEr0 310POBbS M OKpY>KAIOLIEW IPUPOJAHON CpEelbl; yUYUTHIBAThH
YCTOMYMBOI'O Pa3BUTHUS YEIOBEUECTBA; aKTUBHOE .
3HaHUA 00 - . . OMAaCHOCTh BO3JICUCTBHS Ha JKMBBIE OPraHWU3MBbl OIPEIEICHHBIX
HEIpUsATUE JEHUCTBUN, IPUHOCAIINX BPE OKpYykKarolen . N
W3MEHECHUU BEIECTB, IIOHUMAas CMBICI II0Ka3aTesasl IPEAeIbHOM IOIyCTUMOMU
cpene;
KJINMATA, Peae KOHILIEHTPALIUH;
- yMEHHE NMPOTHO3UPOBATh HEOIATONIPUSITHBIE
MPUHIUTIBI
3KOJIOTHYECKHUE TIOCIEACTBUS MPEANPUHUMAEMBIX
OEpEKITUBOTO - N
elCTBUI, IPEAOTBPAILATh UX;
IIPOU3BOJICTBA, A » MPEAOTEPaI ’
> (EKTHBHO - pacUIMpeHre ONbITa JEATEIbHOCTH
neficTBoBarp B | OKOTOTHYECKOH HANPABICHHOCTH;
4pEe3BBIYANHBIX | - OBJIaJICHUE HABBIKAMH y4E€OHO-
CHTYaIsAX HCCIIEI0BATEIIbCKOM, IPOCKTHON U COLMAIBHON
JIeATEIIbHOCTH;
IIK 1.1 - YMEHHUE MMPOTHO3UPOBATH HEOIArONPUSITHBIC - YMETh BBISBJISITH XapaKTEPHbBIC MPU3HAKU U B3aUMOCBSI3b U3yUYECHHBIX
Buinoansame JKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX MOHATUH, IPUMEHATh COOTBETCTBYIOLIUE ITOHATHUS IIPU OIIMCAHUU
wimykamypmusle | ACUCTBUH, IPEIOTBPALIaTh HUX; CTPOEHUA U CBOMCTB HEOPTaHMYECKHUX U OPTraHUYECKUX BEUIECTB U MX
pabomul no - MIPUHUMATH L€ COBMECTHOM IESTEIIBHOCTH, MPEBPALLECHUI; BBISBIATH B3aMMOCBA3b XUMUYECKUX 3HAHUM C
omoeinke OpPraHMU30BBIBATH U KOOPAUHUPOBATH JEHUCTBHUS 110 €€ MOHATUSAMHU U MPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX
6HYMPEHHUX U | TOCTUKEHUIO: COCTABJIATH IUIaH IEUCTBUM, paClIpeessATh | IIPEAMETOB; - YMETh UCII0Ib30BaTh HANMCHOBAHMS XMMUYCCKUX
HAPYACHBIX POJIU ¢ YY€TOM MHEHHMI YYaCTHUKOB 00CYXIaTh COEMHEHUN MEXKIYHAPOIHOr0 COK3a TEOPETUUECKOM U MPUKIATHON
nosepxuocmeti | pe3yJibTaTbl COBMECTHOM paOOTHI, XUMHH U TPUBHAJIbHBIE HA3BaHUsI BaXKHEHUIINX BEIIECTB (ITHJIEH,
30aHull u alleTWICH, TINLIEPHH, (PeHO, GOopMaTbACTH I, YKCYCHAsI KUCIIOTA,
COOPYAHCEHULL. [JIMLVH, YTapHbIN T'a3, YIIEKUCIBIN ra3, aMMHAK, TallleHas U3BeCTb,
IIK HerauieHasi \3BBeCTb, IUThEBAs
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1.2. Buinoanamo
pabomul no
ycmpoucmaey
HATUBHBIX NOJIOE U
OCHOBAHUL NOO
noawvt. IIK.1.3
Buinonuenue
0eKOPAaAMUBHBIX
wmykamypok. [IK
2.1.

Buvinoaname

1n0020MoBUMeNbHbLE

pabomul npu
MOHmaoice u
omoenke

KapKaCHOO6wu8Hblx

KOHCMPYKYUII.

IIK 3.1.
Buinoansame
no02omosumeb
Hble pabomul npu
npouseoocmee
Mansapuvix pabom
npu omoeke
nogepxnocmelu
30aHUll U
COOPYIHCEHUII.

- KOOPJMHHUPOBATh U BBIIOJIHATE padoTy B
YCJIOBHSIX PEabHOTO, BUPTYAJIBHOIO U
KOMOMHHPOBaAHHOT'O B3aUMOJICHCTBHS; - CO3/]aBaTh
TEKCTHI B Pa3JIMUHBIX (popMaTax ¢ y4eToM Ha3HAUYCHUS
nH(bOpMalIMKU U LIETIEBOM ayAUTOpHUH, BEIOUpas
ONTUMAaJbHYIO (pOpMY IIpe/ICTaBICHUS U
BU3YaJIU3alluy;

- OLIEHUBAThH JOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMalliH, €€ COOTBETCTBUE NIPABOBLIM U
MOPaJIbHO-ITHUECKUM HOPMaM.

COJla M APYTHUX), COCTABIATH (hOPMYJIIbl HEOPTaHMUECKUX U
OpraHMYECKHX BEIIECTB, yPAaBHEHUS XUMUYECKUX PEaKLUH,
OOBSCHATH UX CMBICI; IOJITBEPKIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIMMH SKCIIEPUMEHTAMU U 3aITUCIMHU
YPaBHEHUN XUMHUUYECKUX PEAKIUH;

- YMETh yCTaHABIUBATh PUHAIJICKHOCTh U3YUEHHBIX
HEOPraHMYECKHUX U OPraHMYECKHUX BELIECTB K ONPEAEICHHBIM KlaccaM
U TPYIIaM COEIMHEHUH, XapaKTeprU30BaTh UX COCTAB U Ba)KHeHIIne
CBOIICTBa; ONpeNesaTh BUIbl XUMUUYECKUX CBA3EH (KOBaJ€HTHAs,
MOHHAs, METaJNTN4YecKasi, BOJOPOIHAs ), TUITbI KPUCTAITTHIECKIX
PELIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMHUECKUE PEAKIIH;

- YMETh IIaHUPOBATH U BBITIOJIHATH ITUIAHUPOBATH U BHITIOJIHSTH
XUMHUYECKHH SKCIEPUMEHT (TIPEBPALCHHUS OPTaHUYECKHUX BEILECTB
[IPY HarpEBaHUH, IIOJyUYEHHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKIMH Ha aJbJETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypalus OeJIKOB pU HarpeBaHUM, LIBETHbIE PEaKLUU OEIIKOB;
MIPOBOJIMTH PEAKIIUM HOHHOTO 0OMEHa, ONPEAEIISATh CPEy BOIHBIX
pacTBOPOB, KaueCTBEHHBIE PeaKuu Ha cylbdat-, kKapOoHaT- U
XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI; pelIaTh HKCIIEPUMEHTaIbHbIE
3amauu o Temam "Metamisl" 1 "Hemetamisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BaHUEM; IPEACTABIATh PE3YIbTAThI
XMUMHUYECKOI'0 SKCIIEpUMEHTa B (popMe 3amcu ypaBHEHUN
COOTBETCTBYIOIUX Peakuuii 1 (HOpMyTUpOBaTh BEIBOJIBI HA OCHOBE
3TUX PE3YJIbTATOB;

- YMETh aHAJTM3UPOBATh XMMUYECKYI0 HHPOPMALIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTB MacCOBOM
uHpopManuu, cetb UHTepHET U ipyrue);
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJBHOM JUCIIUITIIMHBI

«XUMMUSA»
2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeJbHOM MPOrpaMMBbl AUCHUTINHBI 72
B T.4.

OcHoBHOe conep:xkaHue 64
BT. U..

TEOPETHUECKOE 00yUeHre 30
MIPaKTUYECKHUE 3aHATHS 18
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PabOTHI 6

IIpodeccnonanbHO-OPHEHTUPOBAHHOE COAEPKAHME (COMEPKAHUE

MPUKJIATHOT0 MOYJIS1) 6
BT. 4..

TEOpETHUECKOE 00yUeHre 2
MIPaKTUYECKHUE 3aHATHS 4
IIpomesxyTounasi arrectanus (1uddepeHIMpOBaHHBIN 3a4eT) 2
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2.2. TemaT4yecKkHnii IJIAH U COAEPKAHME JUCUMILIIUHBI

HaumeHoBanme Conep:kanue y4yeO0HOro Mmarepuasa (0OCHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), OB BeM 4COB dopMupyemble
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOIYJ/Ib KOMIETEeHI[UH
1 2 3 4
OcHoBHOe conep:xkaHue 64
Paznen 1. OcHOBBI CTPOCHUSA BelleCTBA 6
Tema 1.1. OK 01
OcHoBHoOe conep:kanne 4
CTpoeHue aToMOB
XUMHWYCCKUX
ce TeopeTruueckoe o0yueHue 2
AIIEMEHTOB U
npupojia .
B — CoBpeMeHHast MOIeJIb CTPOeHUs1 aToMa. CUMBOJINYECKHil 3bIK XHUMUM.
XUMUYECKUI AJeMeHT. DIeKTpoHHas KoH(urypanus aroma. Knaccudukanus XUMHUYECKHX 3JEMEHTOB
(s-, p-, d-amemenThI). BaneHTHBIC 2JIEKTPOHBL. BaneHTHOCTh. DIIEKTPOHHAS MIPUPOIA XUMHUYECKOHN CBS3H. 1-2
DNEeKTPOOTPUIIATEIbHOCTh. BUABI XMMHUYECKOW CBsI3W (KOBaJIGHTHAs, HMOHHAs, METaJUIMYecKasl,
BOJIOPOIHAs) M CTIOCOOBI €e 00pa3oBaHUsI.
IIpakTHyeckune 3aHATHSA 2
Pemienue 3a1aHuii Ha WMCNOJb30BAaHHE XMMHYECKOW CHMBOJMKH U HAa3BaHUM COEIMHEHHMH IO
HOMEHKJIAType MEXAYHApOJHOTO COK03a TEOPETHMUECKOM M MPUKIAJHOW XUMUU W TPUBUAIBHBIX
Ha3BaHWM JIJIsI COCTaBJICHMSI XUMHUYECKUX (DOPMYN BYXaTOMHBIX COEAMHEHHH (OKCHAOB, CYIb(UIOB,
TUAPUAOB U T.I1.) U IPYTUX HEOPTraHUUECKUX COEAMHEHUN OT/IEbHBIX KJIACCOB. 3-4
IIpakTHyeckne 3aaHUsl HA YCTAHOBJIEHHME CBSI3M MEXKIY CTPOEHHEM AaTOMOB XHMHYECKHX
JIEMEHTOB U MNCPUOJNYCCKUM HU3MCHCHUCM CBOUCTB XHUMHUYECKHX DJIIEMEHTOB U HUX COGJII/IHGHI/II\/'I B
COOTBETCTBHHU C MOJ0keHHEM [leproauyeckoit CUCTEMBI.
OcHoBHoOe coepxaHue 2
Tema 1.2. P OK 01
OK 02
2

IIpakTH4yeckue 3aHATHA
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[Tepuoauueckuit
3aKOH U TabauIa
JI.11. MenaeneeBa

IMepuoguveckas cucrema xumuueckux 1emMenToB /.. MenaeneeBa. ®u3nyeckuii CMbICT
[lepuoanueckoro 3akona /[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJI0KEHUEM
XUMUYECKOro 3emenTa B [lepuonnueckoit cucreMe. MUpOBO33pEeHUYECKOE U HAYUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona /.M. Menzaeneesa. [Ipornosst .M. MenaeneeBa. OTKpbITHE HOBBIX
XHUMHYECKHX 3JICMEHTOB.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 32JAHNH HA XapaKTePU3aALMI0
XHMHYECKHX 3JIeMeHTOB «MeTaummueckue / HeMETaUTHIECKUE CBOMCTBA, dJIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKHUX JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B
MEPUONYECKON CUCTEME XUMUYECKUX 3JIeMeHTOB .. MenneneeBay.

5-6

Pasgea 2. Xumuue

CKHME€ peaKkuuun

10

Tema 2.1. Tunel
XUMHYECKUAX

OcHoBHoOe conep:kanue

peakuui

Teoperuueckoe o0yueHue

Knaccndukanusi 1 THIIBI XUMHYECKHX PEaKUUi ¢ y4aCTHEM HeOPraHM4YeCKUX BellecTB.
CocraBieHue ypaBHEHUHN peakIiil CoeIMHEHUS, pa3JIOKEHNUs, 3aMeleHNs, 00MEeHa, B T.4. PeaKuil
TOpPEHUs], OKUCIICHUSI-BOCCTAHOBIICHUSI.

YPaBHeHI/IH OKHCJIEHHUSI-BOCCTAHOBJIeHUsI. CTeleHb OKHMCIEeHU .

OkucnuTeb U BoccTaHoBUTEIb. COCTaBICHUE U YPaBHUBAHUC OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKLII/Ifl MCTOAOM 3JICKTPOHHOT'O Oananca. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC pcaknuu B IIpupoac,
MPOU3BOJACTBCHHLIX ITPOLECCAX U KUZHCACATCIbHOCTH OPIraHU3MOB.

IIpakTHYecKue 3aHATHA

KoaunuyecTBeHHBbIE OTHONIEHHS B XMMHH. OCHOBHBIE KOJIHUECTBEHHbIE 3aKOHbI B XHMHH U pPacu€Thbl

10 YPABHEHUSAM XMMHYECKUX PeaKIuii.

7-8

OK 01
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Mornp Kak eJuHHUIa KOJIWYecTBa BemlecTBa. MoJsipHas Macca. 3aKOHBI COXPAHEHHS MacChl M SHEPTUHU.
3akoH ABorazpo. MosnsipHblii 00beM razoB. OTHOCUTENIbHAS IIIOTHOCTD I'a30B.

Pac4yeTsl M0 ypaBHEHHAM XHMHYECKHX PeaKIHii ¢ HCMOJIH30BAHHEM MACChI, 00beMa (HOPMAJIbHbIE
yCJIOBHSI) Ira30B, KOJMYeCTBA BellecTBa.

9-10

Tema 2.2.
DNEeKTPOIUTHYECKA
s IMCCOIHAIIHAS 1
MOHHBIN 00MeH

KonTpoasHnas
padora 1

OcHOBHOE€ COAECPKaAHUC

TeopeTnueckoe o0yueHue

Teopus JIEKTPOIUTHYECKON TUCCOLUALIUU.
Nonbl. DNEeKTPONUTHI, HEANEKTPOIUTHL. Peakinn noHHOro oOMeHa.
CocTaB/ieHHe peakunii MOHHOTO 00MeHA MyTeM COCTABJIEHUS UX MOJHBIX U COKPAIIEHHbIX HOHHBIX

YPaBHEHHUI1.
KucnoTHO-OCHOBHBIE peakivu. 3a1aHUsI HA COCTABIEHUE MOHHBIX PEaKIIMil

JlabGopaTopHble 3aHSITUSA

JlabopaTopHasi paGoTa “Tunsl XuMHYeCKUX peakuuii”.
HccnenoBanue TUNOB (IO COCTaBY M KOJMUYECTBY MCXOJAHBIX M 00pa3yIOIIMXCS BELIECTB) U MPU3HAKOB
XMMHYECKHUX PEaKIHM.

IIpoBeaenne peakuuii HOHHOro0 00MeHa, ONPEIETICHUE CPEIbl BOJHBIX pacTBOPOB. 3aJaHUS HA
COCTAaBJICHUE MOHHBIX PEAKLINI

CTpoeHue BellecTBa M XMMHUYECKHE PeaKIHH.

11-12

13-14

15-16

OK 01
OK 04

Pa3znea 3.

CTpOCH]/Ie M CBOMCTBA HEOPraHNvIeCKUX BCIICCTB

OcHoBHOe conep:kanue

TeopeTnueckoe o0y4enue

16

OK 01
OK 02
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Tema 3.1. IIpenmert Heoprannyeckoit xumuu. Kitaccupukanus HeopraHn4ecKux BellecTs.

Knaccndukauus, [IpocTrie u cinoxkubie BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHUIBI,

HOMCHKIJIATYpa U KHUCJIOTHI, COJII/I). B3anmMmocss3p HECOPraHUYECCKUX BEIICCTB. ArperaTHble COCTOSIHUS BEIIECTBA.

CTpPOCHHUE Kpucrannuueckue u amop(Hbie BemiecTna.

HEeOpraHndeckux | Tumbl KpUCTANIMYECKUX PelIeTOK (ATOMHAsS, MOJIEKYJIAPHAasi, HOHHAS, MeTAJLJIMYeCKast).

BEILIECTB 3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM peIIeTK. 3aBUCUMOCTh
XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUIa XUMUYECKON CBSA3U U THIA KPUCTAIUIMYECKON PEIICTKH.
[TpuurHbl MHOTOOOpA3HUs BEIIECTB.
IIpakTHYecKue 3aHATHS
HomenkiaTypa HeopraHm4ecKuX BellleCTB: HA3BaHHMeE BelIECTBA NCXO/sl M3 X XUMUYECKOM
(opmyJIbI UK COCTaBICHUE XUMHUYECKON (OPMYJIIBI HCXOSl U3 HAa3BaHHUS BELIECTBA 110
mexayHapoaHoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemienue npakTHYeCKUX 3aJaHUI M0 KJIacCH(PUKANMHA, HOMEHKJIAType U XUMUYeCcKUM (popmyiam
HEOPTraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIN Ta3, YIIEKHUCIBIA Ta3, aMMHUaK, ramieHas
W3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIa U JPYTUX): Ha3bIBaTh U COCTABIIATH (POPMYIIBI XUMHUYECKUX
BEIIIECTB, OMPEACIIATh MPUHAIC)KHOCTD K KJIacCy.
Hcrounnku xumudeckoi nHpopmaimu (CpeicTB MaccoBor nHpopmaiuu, cetb UTHTEpHET u ipyTrHe).
[Nouck napopManuy 1O Ha3BAaHUSIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

Tema 3.2.
OcHoBHoOe coep:kaHue

PU3NKOXUMHUYECKUE]

CBOICTBA

HeOpraHUYeCKHX TeopeTruueckoe o0yueHue

BEIIIECTB

Metanabl. O0mue pusnyeckne 1 XHMHYECKHE CBOICTBA METAJJIOB.

CrniocoOslI nostydyeHus. 3HaueHUue METAJUIOB M HEMETAJUIOB B IIPUPO/JIE U JKU3HEIEATEIIbHOCTH YEJIOBEKa U
OpraHU3MOB.

Koppo3usi MmeTa/1J10B: BHIbI KOPPO3HH, CIIOCOOBI 3AIMTHI METAJVIOB OT KOPPO3HH.

17-18

19-20

10

21-22

IIK 1.1-1.3
IIK 2.1
IIK 3.1

OK 01
OK 02
IIK 1.1-1.3
IIK 2.1
IIK 3.1
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HemeTtanabl. O0mue puznyeckne 1 XMuMUYeCKHE CBOHCTBA HEMETAJLJIOB.

Tunmaneie cBoiictBa HemerauioB IV— VII rpynn. Krnaccudukamuss m HOMEHKIATypa COeIWHEHH 23-24

HemeTau1oB. KpyroBopoTsl OMOTeHHBIX JIEMEHTOB B IPUPO/IE.

XuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKUX BellecTB (OKCUA0B, THIPOKCHU/IOB,

KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 25-26

COEJIMHEHUH, BBICIIMX OKCU/I0B U THIPOKCUIOB.

4

[IpakTn4yeckue 3aHATHS

CocraBiieHHe YpaBHEHUNl XMMHYECKHMX Peakmuili ¢ y4yacTHeM TMNPOCTBIX M  CJO0MKHBIX

HEOPraHWYeCKMX BelIeCTB: MeTAJIOB W HeMeTAJJIOB; OKCHUJIOB METAJJIOB, HEMETAUIOB U

aM(OTEPHBIX JJIEMEHTOB; HEOPTaHMYECKUX KHCJIOT, OCHOBAaHMH UM aM{QOTEpHBIX THAPOKCHIIOB,;

HEOPTraHUYECKHUX COJICH, XapaKTEPHU3YIOIIMX UX CBOMCTBA. 27-30

Pemienne mNpaKTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMH Ha CBOWCTBAa, COCTaB,

nojiyyeHue U 0e30macHoe MCHO/JIb30BaHHEe BaKHEHIIUX HEOPraHMYeCKHUX BellecTB B ObITY U

NPaKTHYECKOI 1esITeJIbHOCTH YeJIOBeKa.
Tema 3.3. OcHOBHoOE coep:kaHue 2 OK 01
Nnentudukanus OK 02
HEOpPraHUYeCKHUX 2 OK 04

JlaGopaTopHbIe 3aHATUA
BEIIECTB OopaTopmeie 3

JlaboparopHasi padora «AnenTnduranus HeOPraHMYeCKUX BelIeCTBY.

Pemenne sKkcrepuUMEHTaJIbHBIX 3aJad MO XHMHUYECKMM CBOWCTBAM METAUIOB M HEMETAJJIOB, IIO

pacro3HaBaHUIO U MOJIYUYEHUIO COEJUHEHUI METANIOB U HEMETAJIJIOB. 31.3

WneHTudukanys HEOPraHUYECKHUX BELIECTB C MHCIOJIb30BAHHEM HX (PHU3MKO-XMMHUYECKHX CBOMNCTB,
XapaKTEepHBIX KAYECTBEHHBIX PEaKIUil.
KadecTBeHHbIe peaklliu HA Cyab(aT-, KAPOOHAT- M XJIOPHA-AaHUOHBI, HA KATHOH AMMOHHSI.
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Pazpnen 4. Kunetnueckne u TepMOAUHAMHMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKuuid
OcHoBHoOe coaep:kaHue
TeopeTnueckoe o0yueHue
CkopocTh peaknuu, ee 3aBHCUMOCTb OT pa3jMYHBbIX (AaKTOPOB: NPUPOABLI pearupyrolux
BellleCTB, KOHIEHTPALMH pearupyrolmx BellecTB, TeMIepaTypbl U IUIOIIAAUH PeaKIUuOHHOMN
NOBEPXHOCTH.

CxopocThb .
TernoBbie 3(h(HEKTH XUMHUYECKUX pEaKIUi. IK30-U IHIAOTEPMUUYECKUE, PEAKIIUU

XUMHYECKHUX . .

. OO0paTumocTh peakuuii. XMMHUUECKOE PaBHOBECUE U €0 CMEIICHHE MOJ1 ACHCTBUEM Pa3IMuHbIX
€aKUui.
1;( H (bakTOpOB (KOHIICHTPAIIMS PEareéHTOB WIH MPOJAYKTOB PEaKIINH, 1aBIICHUE, TEMIIEpATypa) A CO3/IaHUs
HMHUYECKOE o

ONTHUMAJBHBIX YCIOBUN MPOTEKaHUsl XuMHueckux mporeccos. [Tpunnumn Jle [llarense.

paBHOBecCHE
IIpakTHyeckne 3aHATHA
PemieHne mNpPaKTHKO-OPMEHTHPOBAHHBIX 3aJaHMil HAa aHaJn3 (aKTOpOB, BIHAKIIHX HA
H3MEHeHHe CKOPOCTH XMMHYeCKOH peakluH, B T.4. C MO3MIUNA HKOJIOTMYECKH LIEJIEeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOH JIEATEIHHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBSl M OKPY>KaIOIIEH
MIPUPOTHON CPEIbI.
Pemenue npakTUKO-OPHEHTHPOBAHHBIX 3aJaHMii HA npuMeHeHue npunHuuna Jle-Iareave nis
HAXOK/JAEHUSI HANPABJIEHHS CMellleHHs] PABHOBeCHs] XMMUYECKOW peakiuu H aHaiu3 (haKTOpOB,
BIUSIIOIINX HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.

Pa3nen 5. CTtpoeHne 1 CBOMCTBA OPraHUYeCKHUX BeleCTB

OcHoBHOE coaepkanue

33-34

35-36

24

OK 01
OK 02

IIK 1.1-1.3
IIK 2.1
IIK 3.1

OK 01
OK 02

IIK 1.1-1.3
IIK 2.1
IIK 3.1
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TeopeTnueckoe o0yueHue

Tema 5.1.
Knaccudukamms,
CTPOCHHEC H
HOMEHKJIATypa
OpraHUYECKHUX
BEIIECTB

IlosiBieHNe W pa3BUTHE OPraHUYecKOil XMMHHM Kak Hayku. Ilpenmer opraHuvyeckoil XHMMHH.
MecTto U 3Hau€HHE OPraHMYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE CTPOCHHUE Kai
MOPSIZIOK COCTMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.

OcCHOBHbBIE TMO0JIOKEHUSI TEOPUM XMMHMYECKOr0 CTPOEHHSI OPraHW4YecKHX coeauHeHuii A.M.
BytnepoBa. VYriepoaHslii CKeNeT OPraHMYECKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOCHUS MOJIEKYJT. I3oMepust 1 u30Mephl.

[Tonsite o QyHKIWOHANBHONW rpymnmne. Pamukan. [lpuHOUNBI KIacCU(pUKAIUU  OPraHUYECKHX
coeauHeHud. MexayHapoaHass HOMEHKJIATypa M NPUHUUIIBI  HOMEHKIATYypbl OpPraHUYEeCKUX
coequHenuit. IloHarue 00 a3z0TcoAepX alIMX COCAMHECHHSIX, OMOJOTMYECKH AKTHBHBIX BEIIECTBAX
(yrmeBomax, xupax, Oelkax M Jp.), BBICOKOMOJICKYJSPHBIX COCAUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

HpaKanecKne 3aHATHUSA

HoMmeHk1aTypa opraHu4ecKuX COeTHHEHU OTIeJIbHBIX KJIACCOB (HACHIIICHHBIC, HCHACHIIICHHBIC U
apOMaTHUYECKHE YTIICBOJAOPOIBI, CIIUPTHI, (DEHOJIBI, aJIbJETH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U Jp.)
CocraBjieHHe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMya oOpraHuyecKkux BellecTB
OTJICTBHBIX KJIACCOB, HMCIIOJIB3YS WX Ha3BaHUS IO CHUCTEMATHYCCKOW M TPUBHAILHOW HOMEHKIIATYpe
(oTHreH, amneTwieH, DIHIepuH, ¢(eHoN, (QopMalbaerua, YKCyCHas KHUCJIOTa, TIWIUH). Pacders
npocTeien (GopMybl OPraHUYECKO MOJIEKYJITbI, UCXO/s U3 3JIEMEHTHOTO cocTana (B %).

Tema 5.2. CsoiicTBa

OpraHUYECKUX
COCIUHEHUN

OcHoBHOe coep:kaHue

Teopernueckoe o0yuenue

DU3UKO-XUMUYECKUE CBOICTBA OpPraHMYECKUX COEIUMHEHUH OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaLMu 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKHH psit ¥ o01ast popMyiia; H30MepHs;

(u3UYEeCcCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOTYUEHHUS ):

37-38

39-40

12

OK 01
IIK 1.1-1.3
IIK 2.1
IIK 3.1

OK 01
OK 02
OK 04
IIK 1.1-1.3
IIK 2.1
IIK 3.1

19




- npeaecjabHble YIJI€eBOAOPOIbI (a.mcam,l H HHKJ’IO&J’[K&HLI). FOpCHI/IC METaHa KaK OJHWH U3
OCHOBHBIX HCTOYHHMKOB TC€ILIa B IIPOMBINUICHHOCTH H 6BITy. CsoiicTBa IMPpUPOJHBIX YIJICBOAOPO0B,
HaXOXXACHUC B IPHUPOAC U MPUMCHCHHUC AJIKAHOB,

— HenpeaeabHbIe (a.]'[KeHLI, AJJKHHBbI H a.]'IKa}II/IeHBI) H apoMaTHYE€CKHE YIJ€BOAOPO/IbI.
FOpCHI/IC alleTUJIICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JJIsI CBAPKU U PE3KHU MCTAJLJIIOB.

— KHCJIOpoacoaep:kamue coequHeHust (cnupTbhl M (eHoJIbl, KAPOOHOBbIE KHCJOTHI M 3QUPBHI,
aJbJierubl U KeTOHbI, ;KUPBI, YIJaeBoabl). [[pakTrueckoe NpUMEHEHHE STUIICHTIIMKONIS, TJIULEPUHA,
denona. [Ipumenenue Gpopmanbaeruia, aeTaibIeruia, yKCyCHON KUCIOTHI.

MbL1a Kak €c0J1M BBICHINX KAPOOHOBBIX KHCJIO0T. Mowiue cBOiicTBa MbLIA.

— a3oTcoJep:Kamye coeJUHeHUs] (AMHUHbBI W AMHUHOKHCJIOTHI, Oejikm). BBICOKOMOJIEKYISPHBIG
COeIMHEHUS (CUHTEeTUYECKHe U OMOJIOTrHYeCKU-aKTUBHbIE). MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus ITUIIEHA KAK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIOIb30BaHUS.

I'eHeTHYecKasi CBA3b MY KJIACCAMH OPraHUYeCKUX COeANHEHM .

CBolicTBa OpPraHMYeCKUX COCJIUHEHHH OTAEeJNbHBIX KJIACCOB (TpUBHAJIbHAs U MEKIyHapOJHAs
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOyUeHUs): MpeesbHbIe (AJIKaHbl U IIUKIOAIKAHBI),
HenpeaenbHbIe (AKEHBI, ATIKUHBI U AJIKAJUEHbI) U apOMAaTHYECKHUE YTIICBOJOPOIbI, CIHUPTHI U (hEHOIBI,
KapOOHOBBIE  KHCIOTBI W 3GUPHI, albAeruabl ¥ KETOHbl, AaMHHBI W  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS.

3agaHus HA cOcTaBJIeHHe YPAaBHEHMII XUMHUYECKUX PeaKIui ¢ y4acTHeM OPraHM4YecKHX BellecTB
HAa OCHOBAHMH HX COCTABA M CTPOCHUS.

CocraBjieHHe cXxeM peakuuii (B TOM 4YHCJI€ MO MPEAJOKEHHBIM IIETOYKaM MpPeBpalICHHI),
XapaKTepU3YIOUINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHM OTIENBHBIX KJIACCOB, CIIOCOOBI
X TIONyYEHUS M Ha3BaHHE OPraHMYECKUX COCAMHEHMH MO TPUBHAIBHOW WJIM MEXIyHApOJHON
CHUCTEeMaTHYECKON HOMEHKJIIAType.

Pemenue mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUH HA CBOICTBA OPraHMYeCKHX|
COeIMHEHUI 0T/AeJIbHBIX KJIaCCOB

JlabopaTopnas padora

41-42

43-44

45-46

47-48

49-50
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JlabopaTopHas padora “IIpeBpamieHusi OpraHu4ecKUX BellecTB PH HArpeBaHuu''.
[Tony4yeHnue 3TuneHA M U3yYEHUE €TO CBOMCTB.

MopenupoBanue MoJIeKy/ U XHMHUYEeCKHX NPeBPALleHN HA IPUMepe 3TaHAa, ITHJIEHA, alleTHJIeHa
U JIp.

Tema 5.3.
Nnentudukanus
OpPraHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
IESITEIILHOCTH
yegoBeKa

OcHoBHOE conepkanue

TeopeTnueckoe o0yyeHue

Buoopranuveckne coennnenusi. Ilpuvenenue u Ouojioruyeckasi PoJib YIJIEBOJOB.
OxucneHue yriieBOJAOB — MCTOYHHK DHEPrHMM JKUBBIX opranu3smMoB. OO0lacTu TpUMEHEHUs
amuHOKHCIOT. [IpeBpamenus 0enkoB nuiy B opranusme. buonorndeckue GpyHkumum 6€aKoB.

Bunonornyeckune pyHkuuu ;kupos. Posib oprannyeckoil XuMHH B pellieHHH NPodJieM NUIeBoi
0e30I1aCHOCTH.

Poab opranmyeckoil XuMuM B pelIeHHH NPoOJieM IHEPreTHYecKoil 0e30MacHOCTH, B pa3BUTUU
MCIUIHHBI, CO3JaHUN HOBBIX MAaTCPUAJIOB, HOBbBIX HCTOYHUKOB DHCPIrun (aJ'II)TepHaTI/IBHBIe HUCTOYHHUKHU
sHepruu). OnmacHOCTh BO3/1eHCTBHA Ha KMBble OPraHU3Mbl OPraHUYeCKHX BelleCTB OTAeIbHBIX
KJ1accOB (YIJIEeBOJOPO/bl, CIUPTHI, (PEHOJIBI, XJIOPOPraHWYECKHE MPOU3BOAHBIC, ANBAETHIBI U Jp.),
CMBICIT TIOKa3aTes MPeleabHO JOMYyCTUMON KOHIIEHTpaIUH

JlabopaTopHbIe 3aHATHSA

JlabopaTopHnasi padora: “UnenTnduranus OpraHudecKuX COeJUHEHNH OTAeJIbHbIX KJIACCOB”
Nnentudukanuss OpraHUYEeCKHX COEAMHEHUN OTIENIbHBIX KIaccoB  (HAa MpHUMEpEe ajbAETHIOB,

Kpaxmalia, yKCyCHOM KHCJIOThI, O€JIKOB U T.II. ) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOWUCTB U
XapaKTepHBbIX KaueCTBEHHBIX peakiuil. [leHarypanus Oenka nmpu HarpeBaHud. L[BeTHblE peakuuu
0enkoB. Bo3HUKHOBeHHE AHATUTHYECKOT0 CUTHAJIA € TOYKH 3pPeHUs] XUMUYECKUX NPOLEeCcCOB MPH
NPOTEKAHUH KAa4YeCTBEHHOH peaKuWu, MNO3BOJSIIOLIEH WICHTH(PUUMPOBATH IpelIoKeHHbIe

OpraunvdeCKue BemecTrna

51-52

53-54

55-56

57-58

OK 01
OK 02

OK 04
IIK 1.1-1.3
IIK 2.1
IIK 3.1
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Kounrtpoabnas CTpyKTypa u CBOICTBA OPraHM4YeCKHUX BelIeCTB. 59-60
paborta 2
Pasnen 6. PacTBOpBI 4
OcHoBHoOe coaep:kaHue 2
Teoperuueckoe o0yueHue 2 OK 01
N OK 02
Tema 6.1. PactBopenne kak ¢pusnko-xummuueckuii npouecc. Pacreopsl. CiocoObl MPUTrOTOBIEHUS PACTBOPOB. OK 07
[Tonstue o PactBopuMocTh. MaccoBast [ons pacTBopeHHOro BemiecTBa. (CMbICT TOKazaTels MpeaeiIbHO IIK 1.1-1.3
pacTBopax JOITYCTUMOW KOHIIEHTPALIMU U €T0 UCIIOJIb30BAaHUE B OLIEHKE 9KOJOTMYECKON 0€30MacHOCTH. IIK 2.1
IIK 3.1
IIpaBuiia 3K0J10ru4ecKy 1e1ec000Pa3HOro NoBeieHusl B ObITY H TPYAOBOM /1eATeJIbHOCTH B LIEJISAX 61-62
COXpaHEHHsI CBOETO 37J0POBbSl M OKpYKaloUleil MPUPOAHON Cpe/ibl; OMAaCHOCTh BO3/IEHUCTBUS HA JKUBBIC
OpraHU3Mbl ONPEIEIIEHHBIX BEIIECTB.
Penrenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1aHUI Ha paCTBOPHI, UCIIONIB3yEeMbIe B OBITOBOM
MIPOU3BOJICTBEHHON AESITENHOCTH YEJIOBEKa.
JlaGopaTopHble 3aHATUA 2
Tema 6.2. JlaGopaTtopnas pa6ora «IIpuroroBijienne pacTBOpoB». OK 04
Hccnenosanue [TpuroroBneHne pacTBOPOB 3aJaHHON (MacCcOBOM, %) KOHIIEHTPALMH (C IPAKTUKO-OPUEHTUPOBAHHBIMY] 63-64 IIK 1.1-1.3
CBOWCTB PaCTBOPOB |BOIPOCAMH) U OMPEIEICHUE CPEIbl BOJAHBIX PACTBOPOB. IIK 2.1
Pemienne 3a1a4 Ha NPUTrOTOBJIEHNE PACTBOPOB. IIK 3.1
IIpodeccnoHanbHO-OPHEHTUPOBAHHOE COAEPKaAHME (COMePKAHUE MPUKJIIATHOTO MOXYJIS)
Pazgen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJ0BeKa 6
OK 01
OcHoBHoOe coep:KaHue 6
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Xumus B ObITY U
IIPOU3BOJCTBEHHOU
NEeSITENbHOCTH
4eJloBeKa

OK 02

TeopeTnueckoe o0yueHue

OK 04
OK 07

Hogeliume I0CTHKEHUST XHMHMYECKOM HAYKH M XMMHYECKOW TexXHoJaoruu. Ponp xumuu B
00€CTIeUeHUH JKOJIOTHYECKOM, PHEPreTHYeCKOW M THUIIEBON O€301acHOCTH, Pa3BUTHH MEIUIIUHEI.
IIpaBusa moucka M aHAJIM3a XUMUYECKOH UH(popMaNK U3 PA3JINYHbIX HCTOYHUKOB (Hay4yHas U
yueOHO-Hay4Has JTUTepaTypa, CpeicTBa MacCcoBoi nHpopManuu, cetb UHTepHeT).

65-66

IIK 1.1-1.3
IIK 2.1
IIK 3.1

HpaKanecmle 3aHATHUSA

[Towick ¥ aHanmu3 KEHCOB O MPUMEHEHWH XUMHYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM OymyIiei
npo(eCCHOHAIBHON  JCSITEIbHOCTH TI0  TeMaM: BOXHEHIIME  CTPOUTEIBHBIE  MaTEpHUAJIbL,
KOHCTPYKIMOHHBIE MaTE€pHUalibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepHajibl g SJICKTPOHUKH,
HAaHOMAaTEepHUasbl, TEKCTWIbHBIE BOJOKHA, HWCTOYHUKH DHHEPrUU, OPraHUYECKHUE W MHUHEpaJbHbIE
ya00peHus, JTIEKapCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3ynbTaToB pelieHus KeiicoB B GopMe MUHHU-I0KJIa/1a ¢ TIpe3eHTalnnen

IIpomeskyTouHas aTTecTanms Mo AucuuIIMHe (1udpPepeHUpoBaHHbBIN 3a4eT)

Bcero

67-68-
69-70

71-72

72
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3.  VCJOBWS PEAJIM3AIIMM [TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIHATLITAHBI

3.1. TpeOoBanuss K MUHUMAJIbHOMY MATEPHAJIBLHO-TeXHHYECKOMY 00ecre4eHuIo

Jlns peanuzaldy TPOTPaMMBbl JAUCHUIUIMHBI JIOJDKHBI OBITh TMPEAYCMOTPEHBI CIEIYIOIIHe
CIielUaIbHbIC TIOMEIIECHUS: YUeOHBI KAOMHET XUMUU W/ WM y4eOHON XMMHYECKOH 1abopaTopuu.

OGopynoBanne yuyeOHOro kaduHera (HAIJIsAJAHbIE TMOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIeJIE MOJIEKYJI, MOJIENTM KPUCTAJUIMUYECKUX PEIIETOK, KOJUIEKIUU MPOCTHIX U CIOXKHBIX BEIIECTB
W/WIH KOJUIEKIIMH TOJHMMEpOB; KOJUJIEKLHMS TOPHBIX TOPOJ M MHUHepasoB, Tabmuna MeHnesneeBa,
yueOHble (pubMbI, HUPPOBBIE 00pa30BaTENBHBIE PECYPCHI.

Texnuveckue cpeacrBa o0y4eHHUsi: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIPOM3BE/IEHUS 3BYKa,
NPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C BKPaHOM, MyJIbTUMEIUNHAs [OCKA, YKa3Ka-Tpe3eHTep s
IIPE3CHTALNMN.

OoOopynoBanue Jadoparopuu Hu padoyux MecT JadOpPpaTOpPUM: MEH3YpPKH, IHUIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYTIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHIIETHI IS
KareJabHBIX peakiuii, GuIbTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISHHBIE MPOOUPKH, PE3UHOBBIC
npoOku, (GoHapuKu, HAOOp PEAKTUBOB, CTCKIISIHHBIC MAaJOYKH, INTATHBBI JJISI MPOOMPOK; MEPHBIC
IWIMHIPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JenuTeNbHble nunuHapudeckue (50-100 mu), cTynku ¢
necTukoM, (appopoBbIC YAIIKH, MUHIETHI, QUIBTPHI OyMa)KHbIC, BaTa, Mapiisi, YacOBHIC CTEKJIA,
ANEKTPOIUIUTKH, TaOOPATOPHBIE IITATUBBI, CIHPTOBBIC TOPENKH, CIHYKH, MPUOOP I MOTYUYCHHS
ra3oB (WM IpOOUpPKa C Ta300TBOIHOM TPYOKOI), IepKaTesn il TPOOUPOK, CKIISTHKH ISl XpaHEHUS
PEaKTUBOB, pa3/laTOUHbIe JOTKH, XuMudeckue ctakanbl (50, 100 u 200 mi); mImaTenu; MHHIETHI,
TUTEJIbHBIE LIUIMIbI; CEKYHAOMEDDI (TaliMepsl), MepHbIe Mpooupku (Ha 10—20 mu1) U MepHbIE KOJIObI
(25, 50, 100 u 200 mm), BoastHast OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TAIOYKH; KOHUYECKUE KOJIOBI
st tutpoBanus (50 m 100 wmu1); MHAUKATOpPHBIE TOJOCKH Juisd ompexaeneHuss pH u cranmapTHas
MHAMKATOpHAas IIKaJla; YHUBEPCAIBbHBIN MHANKAaTOp; nuneTku Ha 1, 10, 50 mu (mnm no3atopel Ha 1, 5
u 10 M), GropeTku JuIsi TUTPOBaHUS, MeAUIMHCKKUE mmpuibsl Ha 100—150 mut, mabopatopHbie W/ niu
aHANUTUYECKUE BeChl, pH-MeTphl, CyIMIbHBIN Kad, U Ip. JabopaTopHOe 000pyI0BaHHE.

3.2. Undopmannonnoe odecnedenne peau3aiy NPorpaMmbl

1. Jis peanu3anuu mporpamMmbl OMOIHOTEUHBIH (OHI 00pa3oBaTENLHONW OpraHH3aIuu
JOJDKEH MMETh IeYaTHble W/WIM 3JEKTPOHHbIE OOpa3oBaTelbHble U HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIC JJIS1 UCTOIB30BaHMU B 00pa30BaTEeIbHOM IIPOLIECCe, HE cTaplie 5 JIeT ¢ MOMEHTa
U3IaHU.

2. Pexomenayemple TieyaTHBIE W3MAHWS 1O peanu3anud  001meoOpa3oBaTeIbHON
JUCIMTUTHHBI TTPEJICTABIICHBI B METOIMYECKUX PEKOMEH/IAIUAX [0 OPraHN3allui O0yUeHHS.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

KOHTpOJ'IB U ONCHKa pC3yJIbTaTOB 06y‘-IeHI/I$I OCYHICCTBIIACTCA NPCIOAABATCIIEM B IMPOLCCCC

IPOBEJCHUS MPAKTUUECKHUX 3aHITUNA U JaOOPaTOPHBIX padOT, TECTUPOBAHUS, a TAK)XKE BBHITOJIHEHUS
00yyaromuMuUCs HMHIUBUIYalbHBIX 3aJaHUH, NPOEKTOB, HccienoBaHuil. PesympraThl 00ydeHuUs
OTIpEeICIIAIOT, YTO OOywarouiyecs JOJKHBI 3HaTh, MOHUMAaTh U JEMOHCTPUPOBATh MO 3aBEPIICHUU
W3Y4YEHHUS TUCLUIUINHBI.

Jns gopmupoBaHusi, KOHTPOJS U OIEHKH PEe3yJbTaTOB OCBOCHMS Y4YEOHOH HUCLMUIUIMHBI

UCTIONB3YETCS CUCTEMa OIEHOYHBIX MEPOIPHSTHHA, MPEACTaBIsiomas Co00M KOMIUIEKC Y4eOHBIX
MEPOTPUATHI, COTIIACOBAHHBIX C pe3yibTaTaMu oOydeHHus U chopmymupoBaHHEIX ¢ yueTom PI'OC
COO (mpeametnsbie pe3ynbrathl no gucuuruinie) u I'OC CIIO.

Moayas / Pe3yabTaT 00yueHus Tunbl OLIEHOYHBbIX
Ne OK/IIK | Pa3gea / Meponpusi THIA
Tema
I OcHoBHO
Pa3pnen 1. OcHoBBI
e ®opmynpoBaTh 0a30BbIe
CTPOEHUs
colep:xa MOHSITUS U 3aKOHBI XMMHU
BelllecTBA
HHE
1.1 | OKO1 Ctpoenue aToMOB | 4, C | 1. Tect «CtpoeHHe aTOMOB
XUMHYCCKUX OCTABJSITh XUMHYCCKHE | XMMHYCCKUX DJICMCHTOB U
3JIEMEHTOB U . =
dopMyIbI coeHennii | TPMPOAA XUMIMECKOH CBA3I.
npupoja
neckod cagan | B COOTBETCTBHM CO 2. 3amaun Ha COCTABIIEHUE
XUMHUYECKHIX M
CTENEeHbI0 OKHCIICHHS] eckux opmyn
JIByXaTOMHBIX COEIMHEHUN
XUMHUYECCKUX
(oxcunoB, Cynb(hUI0B,
3JIEMECHTOB, HCXO0/IHd U3
TUAPUIOB U
BAJICHTHOCTH U
T.IL.).
YIEKTPOOTPUUATENILHOC | 3 3, .1441g Ha nenons3oBanue
™ XUMUYECKON CUMBOJIUKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIAType
MEXIyHApOIHOTO COr03a
TEOPETHYECKOU U MPUKIIATHOMN
XUMHH U TPUBHATBHBIX
Ha3BaHUM JUIsl COCTABIICHUS
XUMHUYECKHUX (HOpMYII
JIByXaTOMHBIX COEJIMHEHUN
(oxcumoB, cynbhuIOB,
TUAPUIOB U T.I.) ¥ IPYTUX
HEOPraHMYECKUX COSIMHEHHIMA
OTJIENIbHBIX KJIACCOB
1.2 | OKO1 [Tepuoanueckuii XapakTeprus3oBaTh 1. Tect «Mertammmyeckue /
OK 02 3aKOH U TabmuIa XUMHUYECKHE PJICMCHTHI B HEMETaNINYECKUE CBOMCTBA,

J.1. Menneneena

COOTBCTCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOANYECKON CUCTEME
XMMHUYECKHX 3JIEMEHTOB

ANIEKTPOOTPULIATETLHOCTD
CPOJICTBO K JJIEKTPOHY
XMMHUYECKUX 3JICMEHTOB B
COOTBETCTBHE C HX
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.. Menneneesa

3JICKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B MIEPUOIMUECKOM
CHUCTEME XUMHUYECKUX
snemenToB ..

Menneneenay.

2. [IpakTrueckue 3a1anus
Ha YCTAaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
H3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUHU C
nosnoxxkenueM [lepuonnueckoi
CHCTEME.

3. [TpakTuko-
OPHUCHTHPOBAHHBIC
TEOPETHUCCKHUE 3aJaHUs Ha
XapaKTepU3alulo XUMUYECKUX
3JIEMEHTOB: «MeTamndeckue /
HEMETaUTHYEeCKHE CBOMCTBA,
3JIEKTPOOTPULIATEIHLHOCTD U
CPOACTBO K 3JIEKTPOHY
XUMHUYCCKHUX 3JICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOIUUECKOM
CHCTEME XUMHUYECKUX
anemenToB JI.M.

2 Paznean 2. XapaxkTepu30BaTh THIIbI KonTpoabHnas pabora
Xumuyeckue XHMHYECKHX peaKui «CTpoeHue BemecTsa u
peakuuu XMMHYEeCKHe peaknun»

2.1 | OKO01 Tunsl xumudeckux | CocTaBiIsATh pEAKIUU 1.3amaum Ha cocTaBiieHUE

OK 04 peaxuui COEJIMHEHUS, pa3JIoKeHus, YPABHCHUI peaKiiii: —

oOMeHa, 3aMeIleHHS,
OKHCJINTEILHOBOCCTAHOBUTE
BHBIC peaKHI/II/I

COCIIMHEHUS, 3aMEIICHUS,
pasnokeHusi, oOMeHa; —
OKHUCJIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUH C
UCIIOJIb30BAHUEM METOIa
3JICKTPOHHOTO OasaHca.
2.3a/maun Ha pacueT MaccChl
BelIeCcTBa UK 00bEMa razoB
10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce WU

00bEMY OJTHOTO U3
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YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUYETHI MACCHI
(0OBéMa, KoMYeCcTBa
BEIIECTBA) MPOAYKTOB
peakiuu, eclid OJTHO U3
BEIICCTB HUMEET IPUMECH;

2.2 Onexrponutuyecka | CocTaBIsATh ypaBHEHUS 1. 3a/1aHus HA COCTaBJICHUE
s aucconanus u XUMHYCCKUX PCAKINHN MOJICKYJIAPHBIX U HOHHBIX
MOHHBIN 0OMEH MOHHOTO 0OMCHA C Y4aCTHEM | peakiuii ¢ y4aCTHEM KHCIIOT,
HEOPraHMYECKHUX BEIIECTB OCHOBAHHI 1 COleit,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl
2. JlaGopaTopHnas pabota
"Tunsl XMMMUYECKHUX peakui'".
3 Pasnea 3. HccaenoBarb cTpoeHUE U Kontpoubnas padora
Crpoenue u CBOIICTBA «CBoiicTBa
CBOMCTBA HEOPraHnveCKUuX BeUIECTB HEOPraHn4eCcKHX BellecTB»
HEOPraHMYecKHuX
BellleCTB
3.1 | OKO1 Knaccudukanms, Knaccudunuponats 1. Tect «HomenknaTtypa u
IIK 1.1- | HOMEHKIaTypa u HEOPTraHMYECKHUE BEIIECTBA B | Ha3BaHUE HEOPTaHUUECKUX
1.3 CTpOEHHE COOTBETCTBHUH C UX BEILECTB UCXO/IS U3 UX
TIK 2.1 HEOPTraHUYECKUX CTPOCHUEM XHMUHECKOH (hOpMYJTBI HITH
K 3.1 BEIICCTR COCTaBJICHUE XUMUYECKOU

(hopMyIIBI HICXOS U3 HA3BAHUS
BEIIIECTBA 110 MEXKTyHAPOIHOM
WJIU TPUBUAIIBHON
HOMEHKJIaType».

2. 3agayu Ha pacyeT MaccoBOM
110J1A (MacChl) XUMHUYECKOTO
3J1eMeHTa (COeIMHEHMS) B
MOJIEKYJE (CMECH).
3.IlpakTudeckue 3a1aHust Mo
KJaccupuKaluy, HOMEHKIAType
U XUMHUYECKUM PopMyIam
HEOPTaHWYECKHX BEIECTB
pa3IMYHBIX KJIACCOB.

4 IlpakTuyeckue 3adaHus Ha
OnpeIeNICHuE XUMUYECKON
AKTHBHOCTH BEIIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
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PELIETKA.

3.2 | OKO01 duzuko- YcranaBnuBath 3aBucUMOCcTh | 1.Tect «OcobeHHOCTH
OK 02 XUMHUYECCKHUEC (I)I/ISI/IKOXI/IMI/ILIGCKI/IX CBOMICTB XUMHUUYECKUX CBOMCTB OKCHUJIOB,
TIK 1.1- CBOIICTBa HEOPraHWYECKUX BELIECTB OT | kuci0T, OCHOBAHUIA,
13 HEOPTraHUYECKHUX CTPOCHHS aTOMOB U MOJICKYT, | anidhoTepHEIX THAPOKCHIOB H
1K 2.1 BEILIECTB a Tak)Ke TUna ) COTIEi).
KPUCTAJUTMYECKOHN PeIIeTKH
TIK 3.1 2.3agaHus Ha COCTaBJIEHUE
ypaBHEHUN XUMUYECKUX
peakuil C yyacTUEM MPOCTHIX U
CJI0’KHBIX HEOPraHUYECKUX
BEIIECTB: OKCUJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUU U
aM(OTEepHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIKUX UX CBOWCTBA
U CTIIOCOOBI MOTYYECHHUS.
3.IIpakTuKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
CBOMCTBA U MOJIYyUYEHUE
3.3 | OKO01 Wnentuduxanms Hccnenosath [IpakTHKOOPHUEHTUPOBAHHbIE
OK 02 HEOPTraHNYCCKUX KAa4CCTBCHHEIC p€akuuu 3aJaHUA 110 COCTABJICHUIO
OK 04 BEILIECTB HEOPTraHMYECKUX BEIIECTB XMMHYECKHX PEaKIHii ¢
Y4aCTHEM HEOPraHUYECKUX
BEILECTB, UCIIOJIb3YEMBIX ISl UX
UICHTU(PUKAIIY.
2.JIaboparopnas pabdoTa:
“Unenruduxamnus
HEOpPraHUYECKUX BEILECTB .
4 Paznex 4.
CTtpoenue u HccaenoBarb cTpoeHue u KonTtpoabHas pa6ora
CBOCTBA CBOMCTBA OPraHNYeCKHX «CTpoeHne W  CBOMCTBA
OpPraHMYecKux BeLeCTB OPraHMYeCKHUX BelecTB»
BelleCcTB
41 | OKO01 Knaccudukanus, Knaccuguuuposats 1. 3a/aHus HA COCTaBJICHUE
IIK 1.1- | CTpoeHuHE H OpraHMYECKHE BEIECTBA B HA3BaHUI OPraHUYECKHUX
13 HOMEHKJIaTypa COOTBETCTBHUH C UX COCIHHEHHMH [0 TPUBHATBHOI
11K 2.1 OpraHUYECKHUX CTPOCHHEM WUTH MEXLyHapOIHOM
IIK 3.1 BeIICCTB CHCTEMaTUYECKOMN
HOMEHKJIATypE.
2. 3ajaHus Ha COCTaBIICHUE
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MIOJIHBIX U COKpAIIEHHBIX
CTPYKTYPHBIX (OpMyI
OpPraHMYECKHX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3a/lauy Ha ONPEIEIICHUE
npocreiiei Gopmyast
OpPraHUYEeCKON MOJIEKYJIBI,
UCXOZS U3 2JIEMEHTHOI'O COCTaBa

(8 %).

4.2

OK 01
OK 02
OK 04

IIK 1.1-
13
IIK 2.1

IIK 3.1

CBoiicTBa
OpraHUYECKHUX
COE€IUHEHNN

VYcranaBnuBaTh 3aBUCUMOCTh
(PU3UKOXUMHUYECKHIX CBOMCTB
OpPraHMYECKHX BEIIECTB OT
CTPOCHHUS MOJIEKYJI

1. 3amanns Ha cocTaBiIeHNE
YPaBHEHUN XUMHUUYECKUX
pEaAKLHI C y4acTHEM
OpraHWYECKHX BEIIECTB HA
OCHOBAHMH UX COCTaBa U
CTPOEHHUS.

2. 3amaHus Ha COCTABJICHHC

ypaBHEHUN XUMUYCCKUX
peaxiuil, UIUTFOCTPUPYIOLITUX
XAMHYECKHE CBOMCTBA C
Y4€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEaKIHid 1
T€HETUYCCKOMN CBS3H
OpPraHMYECKHX BEIIECTB Pa3HBIX
kimaccoB. 3. PacueTHsle 3a1a4u
M0 YPaBHEHUSAM PEaKIUi C
y4acTHEM OPTaHHYECKUX
BEIICCTB.

4. JIaboparopnas pabota
“IIpeBparieHus

OpPTaHWYECKHUX BEIICCTB MIPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

IIK 1.1-
1.3

IIK 2.1
IIK 3.1

Unentuduxanms
OpraHUYECKHX
BEIIECTB, UX
3HAYECHUE U
MIPUMCHCHHE B
OBITOBOH 1
IIPOM3BOICTBEHHOM
eI TEILHOCTH
yeJIoBEKaA.

HccaenoBaTh Ka4eCTBEHHEIC
PEAKIIUHA OPraHUYECKUX
COCIMHEHUH OTIACIBHBIX
KJIacCOB

1.IIpakTHKOOPUEHTUPOBAHHBIE
3a/IaHus IO COCTABJICHUIO
XUMHUYECKHUX PEaKIHii ¢
y4acTUeM OpraHUYECKUX
BEIIECTB, B T.U.
WCIIOJIb3YEMBIX JJI UX
UICHTU(HUKAIH B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxarms
OPraHUYEeCKUX COCTUHEHUHN
OTJIEJIbHBIX KJIACCOB”.
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5 Paznea 5.
Kunernueckue u
TepMoAMHAMHu4Yec | XapaKTepu30BaTh BJIUsIHUE
KHe Pa3JIM4YHBIX (PAKTOPOB HA
3aKOHOMEPHOCTH | paBHOBecHE U CKOPOCTh
NMPOTEeKAHUSA XUMHUYECKUX PeaKIuii
XHMHYECKHX
peaxuuit
5 CxopocTh [IpakTHKOOpPHUEHTHPOBAHHBIE
XUMHUYECKHUX TEOPETUYECKHE 3a/1aHUs Ha
peaxuuil. XapakTepu30BaTh BIUSHUE aHanu3 (PaKTOpPOB, BIUSIOLIUX
XuMugeckoe KOHIEHTpaluu Ha U3MEHEHHUE CKOPOCTH
OK 01 paBHOBeECHE pearupyrommx BeIecTB U XUMHUYECKON pEeaKIiH.
OK 02 TEMIEPATYpPhI HA CKOPOCTh [IpakTHKOOpHUEHTUPOBAHHbBIE
IIK 1.1- XUMUYECKHUX PEaKIUN 3aJ1aHKs HA IPUMEHEHUE
1.3 XapaKTepu3oBaTh BIUSHUE npunnuna Jle-lllarense nms
IIK 2.1 M3MEHEHHUS KOHUEHTpaluu HaXO0X/ICHUS HaIlPaBJICHUS
TIK 3.1 BELIECTB, PEAKLIUU CPEIbl U CMEIIECHUS IZBBHOBGCI/IH
TEMIEPATyphl HA CMEUICHHE | XUMUYECKOM peakluu 1 aHaIu3
XMMHUYECKOT'O PABHOBECHS (hakTOpOB, BIUSIONINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHSI.
6 Pasnen 6. HccaenoBaTh HCTHHHBIE
PacTBopbI PacTBOPBI € 32/IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKOlI 5. Pazauuarthb 1. 3amauu Ha
OK 02 [TonsaTne o HCTHUHHbIE PACTBOPBHI IIPUTOTOBJICHUE PACTBOPOB.
IIK 1.1- | pacTBOpax 2. [IpakTHKOOPUEHTUPOBAH
13 HbIE pacueTHBIC 3aJaHus Ha
IIK 2.1 JUCIIEPCHBIE CUCTEMBI,
11K 3.1 HCIIONBb3yEMBIE B 6E)ITOBOI/I u
MIPOU3BOICTBEHHON
JESITEIIbHOCTH YEJIOBEKa.
6.2 | OKO01 HccnenoBanue Uccnenosath JlaGopaTopHas pabota
OK 04 CBOMCTB (U3UKOXUMHUYECKHE “IIpuroroBieHue pacTBOPOB”
JIK 1.]- | PacTBopoB CBOMCTBA  HMCTHHHBIX
13 pacTBOpOB
IIK 2.1
IIK 3.1
Il IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepKaHue (Coep KaHNe MPUKJIATHOT0 MOYJIs1)
7 Pa3zpnen 7. OuenuBatp mociaeAcTBUS | 3amuTa Keica (¢ y4eToM

Xumus B ObITY H

NMPOU3BOACTBECHHOM

OBITOBOM U
NPOU3BOACTBECHHOM

Oyayuieil npodeccuoHaIbHOM
AesITeJIbHOCTH)
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HACATCJIBHOCTH
YyeJioBeKa

JeATEeJIbHOCTH Ye/I0BEeKa
¢ MO3UIUM
3KO0J0rHYEeCKOM
0e3omacHOCTH

OK 01
OK 02
OK 04

OK 07
IIK 1.1-
1.3

IIK 2.1
IIK 3.1

Xumus B ObITY U
MIPOM3BOJICTBEHHOM

ACATCIBbHOCTHU
YCJIOBCKa

O11eHUBATh MTOCIIEACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEeSITCIILHOCTHU YCIOBEKA C
HO3UIIMH DKOJIOTHYECKOU
0e3omacHOCTH

Keiic (c yuetom Oyaymieit
npodeccuoHaNbHOMI
NeATeITLHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [Moremnenue kiumaTa u
BBICBOOOIK/IEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. Bynyume marepuanst
IJI aBMa-, MalllMHO- 1
IpuOOPOCTPOECHHUSL.

3. HoBbie maTepuains! aiis
COJTHEYHBIX OaTapei.
JlekapcTBa Ha OCHOBE
PaCTUTEILHBIX TPENapaToB.
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