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1. O6mas xapakTepucTuka padoueii nporpaMmMbl 0011e00pa30BaTeJIbHON JUCIUNJIMHBI
«XuMHDY

1.1. Mecto OMCUMIUIMHBI B  CTPYKType OCHOBHOW  mpodeccHOHAIbHOMI
o0pa3oBaTe/IbHON NPOrPaMMBbI
OO6meoOpa3oBaTenbHas AUCHUILIMHA «XUMUS»  ABIAETCS  00sA3aTeIbHOW  YacThIO
o6meo0Opa3oBaTebHOTO IHKIAa obpa3oBarenbHOil porpammbl CIIO B cootBerctBUu ¢ ®I'OC
CIIO no crienmansaocTu 40.02.01 «IIpaBo 1 opranu3aiys CoruaIbHOTO 00SCIICUSHUSD.

1.2. I_le.]]l/l H IUVIAHUPYEMBbI€ Pe3yJbTaTbl OCBOCHUSA TUCHUIIIMHDBI:

1.2.1. Hesu 1 32124 JUCHUILIHHBI

DOopMUPOBAHUE Y CTYJEHTOB XUMHUYECKOW COCTABJISIIONIECH €CTECTBEHHO-HAYYHOM KapTUHBI
MHpa KaK OCHOBBI MPUHATHSA PEIICHUN B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYalLUsX,
OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHOM Cpeie.

3agaum IMCHUILIHHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IMPOIIECCOB U
SBJICHUM B OKpYXarolled cpeae, LEJOCTHOW Hay4yHOW KapTUHbBl MHUpa, B3aUMOCBS3U U
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUeThl MO XUMHUYECKUM (OpMylIaM U YpPaBHEHUSIM
XUMUYECKUX peakluii, IJIaHUPOBaTh U UHTEPHPETUPOBATH PE3YyJbTAThl XUMHUYECKHUX
9KCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKU MPOBEICHUS XUMUYCCKUX IKCIICPUMEHTAILHBIX UCCIICOBAHMIA
C coOmoJeHNeM TMpaBWJl OE30MacHOrO OOpalleHus C BellecTBaMU M J1ab0paTOPHBIM
o0opyi0BaHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATH, OLIEHUBATH, IPOBEPATH HA JIOCTOBEPHOCTH U 0000IIaTh
MH(pOpMAIIMI0O XUMUYECKOTO XapaKTepa U3 pa3IundHbIX UCTOUHUKOB,;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIOCIEJICTBUS CBOCH JEATENBHOCTH U
XUMUYECKUX TPUPOIAHBIX, OBITOBBIX U IPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh TOHMMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMUYECKOW HAyKU H
TEXHOJIOTHH JIUISl pa3BUTHS COIIMAILHOMN M TPOU3BOJICTBEHHOU chep.

2.2. [Inanupyemble pe3yabTaThl 0CBOCHHS 0011e00pa30BaTEIbHOIO NIPeIMeTa B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3Hauenue y4eOHbIi npeamet umeeT npu popmupoBannu OK u T1K .



Kon u [Tnanupyembie pe3yabTaThl OCBOCHHUS YU€OHOTO IIPEeIMETa

HaMMEHOBaHHE

(bopMHupyeMbIX O61ne JuctunnuHapHbie (TpeIMETHBIC)

KOMIIETEHIINI

OK 2. B yacTu TPYyA0OBOr0 BOCIMTAHMSA: - BJIAJIETh CHUCTEMOM XHUMHUYECKMX 3HAHUK, KOTOpas BKIIIOYAET:
Opranu3oBbIBaTh - FOTOBHOCTh K  TPyAYy, OCO3HaHHE| OCHOBOIIOJATAIOIINE TMOHATHS (XMMHUYECKUN SJIEMEHT, aTOM, JJICKTPOHHAS
COOCTBEHHYIO [IEHHOCTH MacTepCTBa, TPYA0II00UE; o0oIouka aToma, s-, p-, d-3JIEKTpOHHBIC OPOUTATH ATOMOB, HOH, MOJIEKYJIa,
NeSATEeIIbHOCTb, - TOTOBHOCTh K AKTUBHOM JESATEIHHOCTH| BaJICHTHOCTH, AJIEKTPOOTPHUIATEIHFHOCTD, CTENEHb OKHUCICHHUS, XUMHUUYECKas

BBIOMPATH TUIIOBBIE
METOIBI U CIIOCOOBI
BBITIOJTHEHUS

PO eCCUOHATBHBIX
3a/1a4, OIICHUBATh UX
3¢ peKTUBHOCTD U
Ka4yecTBO.

TEXHOJIOTUYECKON 51 COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IJIAHUPOBaTh M CaMOCTOSATENbHO BBINOJIHATH
TaKyIo JAesITeIbHOCTD;

- HUHTEpecC K pa3IUYHBIM
chepam mpodeccHoHATEHON ACATEIHHOCTH,
OByageHne yHMBePCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbLHBIMU 1€l CTBUAMM:

a) 0a30BbIe JOTHYeCKHe JelCTBHS:

- CaMOCTOSITENILHO  (pOPMYJIUPOBATh U
aKTyaJIu3UpOBaTh MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK
JER10 1 OCHOBaHHS JUISt CpaBHCHWSI,
KJaccupuKaluy U 0000IICHNS;

- OTIpECIIATh 1Eean JIEATENHHOCTH,
3alaBaTh ~ MapamMeTpbl W KPUTEPHUH WX
JIOCTHIKEHHSI;

- BBISIBJISTD 3aKOHOMEPHOCTH u

MIPOTUBOPEYHS B paCCMaTPUBAEMBbIX SIBJICHUSX;

CBSI3b, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA 00BEM, YTJIepOIHBINA CKEJNeT,
(yHKIMOHATBHAS TPYIINA, pauKall, U30MEPHs, U30MEPhI, TOMOJIOTUYECKUMA
psid, TOMOJIOTH, YTIJIEBOJOPONBI, KHCIOPOA- M  a30TCOJEpKalue
COCIMHEHMsI, OWMOJOTMYECKH AaKTUBHBIE BeIIEeCTBAa (YIJIEBOJBI, JKUPHI,
Oenku), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYIISPHBIC
COCIMHCHHMS, KPHUCTAIIMYECKAs PEIIeTKa, THUIBl XHUMHYECKUX PpEeaKIuil
(OKI/ICJII/ITGJILHO-BOCCTaHOBI/ITe.HBHLIG, 9K30-U SHAOTCPMHUUYCCKUC, PCAKIUU
HWOHHOTO obMmeHa), pacTBop, AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
QJICKTPOJIUTHYCCKAA JUCCoOHalUsl, OKUCIIUTECIIb, BOCCTAHOBUTCIIb, CKOPOCTH
XUMHUYECKON PEaKIni, XHMHUIECKOE PABHOBECHE), TCOPUH U 3aKOHBI (TEOPHsI
XMMHMUYECKOTO CTPOEHHUs opraHuueckux BeuectB A.M. Bytneposa, Teopus
AJIEKTPOJIUTUYECKON  auccouuanuu, nepuoguyeckud  3akon  J[.W.
Menneineesa, 3aKOH COXpaHCHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (PAKTOJOTHYECKUE CBEIICHUS O CBOWMCTBAX,
COCTaBc, MOJIy4YCHHUN n 6630HaCHOM HCIIOJIB30BAHUUN BaKHEUIITNX
HEOPTraHWYECKNX U OPTaHUYECKUX BEIIECTB B OBITY U

MPAKTUYECKOH JeATeIbHOCTH YETIOBEKa;

- YMETh BBISBIISITH XapaKTEPHbIE TPU3HAKN U B3aUMOCBSI3h N3YUEHHBIX
HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC MOHATHUA IMPU ONMUCAHUU CTPOCHUA
u

- BHOCHTBb KOPPCKTHUBBI B ACATCIILHOCTD,
OLOCHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OIICHUBAThb PUCKU HOCJICHCTBPIIZ JACATCIIBHOCTH,

- Pa3BHUBAThb KPCATHUBHOC MBIINUICHUC IIPHU
PCIICHUHU JKU3HCHHBIX HpO6HeM

CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX IPEBPALCHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHATUSAMHU U
MNpEACTABJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XHMHYECKUX COCAMHEHUI
MEKIYHAPOAHOTO COK3a TEOPETUYECKOM U MPUKIAAHOM XUMHH U
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0) 0a3oBbIe HCCeA0BaTEIbLCKIE TeHCTBUA: -
BJIQJICTh HABBIKAMH Y4EOHO-
HCCIIEI0BATENBCKOU U IIPOEKTHOM
NeSATEeTLHOCTH, HABBIKAMHU Pa3pEIICHUS
npobiuewm;

- BBISIBJISITE MPUYHHHO-CJICICTBEHHBIC
CBA3M M aKTyaJM3UpOBaTh 3a7ady, BbIJIBUIATbH

TUIIOTE3Y €€ pEelIeHUs, HaxOJIUTh
apryMeHTbl  JUId  JOKa3arelbCTBa  CBOUX
YTBEPKICHHUM,  3aJaBaTb  MapaMeTpbl U

KPUTEPUHU PEILICHUS;
- aHaHI/I3I/Ip0BaTB HOJ'Iy'-ICHHI)Ie B XOJIe
pelleHns 3aJaydl  pe3yJbTaThl, KPUTHUYECKU
OLCHHUBATHh UX I[OCTOBepHOCTI), HpOFHOSI/IpOBaTI)
W3MEHEHHE B HOBBIX YCIIOBUSAX;

- YMeTI) HepeHOCI/ITB 3HAHUA B
MO3HABATENBHYI0O M TPAKTHYECKYI0 O00JIacTh
KHU3HEACATCIIBHOCTH, - YMeTI) I/IHTGFpI/IpOBaTI)
3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTe;

- BbBIIBHUTAaTh HOBBIC HUJICH, Hpe)maraTL
OpPUTHHATLHBIC TTOJIXO/IbI U PELICHHUS;

- CHOCOOHOCTDH UX MCIIOJIb30BaHUS B
MO3HABATENIBHON M COIMAILHOM MPAKTHUKE

TpUBMAJbHbIE HA3BaHUS BAKHEMIIMX BEIIECTB (ITUJICH, AalleTUJIEH,
IIIMUEpUH, QeHom, (GopManbAerul, YKCYyCHas KHUCIOTa, TJIMLUH, yTapHbIN
ra3, yrJIeKMCIBIA ra3, aMMMAK, TallleHas HW3BECTb, HETallleHas W3BECTbh,
MUThEBAsl C€OJa W JPYTUX), COCTAaBIATH (POPMYJIbl HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPAaBHEHHS XMMUYECKUX PEAKIMH, OOBACHATh UX
CMBICII; TIOATBEPXKIAaTh XapaKTEpPHbIE XHMHYECKHE CBOWCTBA BELIECTB

COOTBETCTBYKOLIMMM  DKCIEPUMEHTAMHM U 3alUCAMH  yPaBHEHHM
XUMHYECKUX PEAKIIUM;
- YMETH YCTaHaBJIUBATh MIPUHAJIE)KHOCTD M3y4YECHHBIX

HCOPTaHNMYCCKUX MU OPraHMYCCKHUX BCHICCTB K OIIPCACIICHHBIM KJIacCaM H
rpynnaM COEIUHEHUH, XapaKTepu30BaTh MX COCTaB U BaKHeHIIne
CBOﬁCTBa; OMpeaciIATL BUABI XUMHUYCCKUX CBSI3EH (KOBaJ'IeHTHaSI, HOHHAas,
METaJUINYeCcKas, BOJOPOIHAS), TUIIbI KPUCTANIMYECKUX PEIIETOK BEIECTB;
KJIaCCU(PUITUPOBATh XUMHUECKHUE PEAKITUH;

- copMHpOBaTh NPEACTABICHUSA: O XUMHUYECKOW COCTaBIISAIOIIEH
eCTCCTBCHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHH B IO3HAHUU SIBIICHUH
Opupozbl, B (OPMUPOBAHMM MBIIUIEHUS WU KYJbTYpbl JIMYHOCTH, €€
(GYHKIMOHATILHOM TPaMOTHOCTH, HEOO0XO0MMON e peueHus
NPAaKTUYECKUX 3aad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOLICHUS K
CBOEMY 3/I0POBBIO M TPUPOJHOMN Cpesie;

- yMETh MpPOBOJUTH pACYeThl MO XUMHUYECKHMM (QopMynaM H
YPaBHCHUSAM XHUMHYCCKHUX peaKHI/Iﬁ C HCIIOJB30BaHUEM (1)I/I3I/I‘—I€CKI/IX
BEJIMYMH, XapaKTepU3YIOIMX BELIECTBA C KOJUYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpPMaJIbHbIE YCIIOBHS) TIa30B, KOJMYECTBA BEIECTBA;
UCMOJIb30BAaTh CUCTEMHBIE XUMHUECKUE 3HAHUS JJIS MPUHATUS PELICHUN B
KOHKPCTHBIX JXHN3HCHHBLIX CHUTyallUsAX, CBA3aHHBIX C BCHICCTBAMU W HX
IpPUMEHEHHUEM

OK 4.
Ocy1iecTBISITh TOUCK
Y MCIIOJIb30BaHHE

B o0Js1acTH HEHHOCTH HAYYHOIO TO3HAHUA:
- chopMHEpPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

- YMETb IUIAHUPOBATH U BBIIOJIHATE XUMHYECKAN DKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEIECTB IIPU HAIrpPEBaHUU, IOTYUYEHHUE
STHJIEHA Y U3YyYEHHUE €T0 CBOMCTB, KAUECTBEHHBIC PEaKLIUU Ha aJbACTUIBI,

uH(popMaIuy, Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypaius OSJIKOB IIPH HarPeBaHHH,
HE0oOX0UMOM i OCHOBAHHOT'O Ha JINAJIOre KyJbTYp, L[BETHBIEC peaKkuy OEIKOB; MPOBOAUThH PEAKIIMH HOHHOTO 0OMEHa,
3¢ HEeKTUBHOTO CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTa B | ONPEAEISTh CPe/ly BOJHBIX paCTBOPOB, KAUECTBEHHbIE PEAKIIMU Ha




BBITOJIHEHUS
PO eCCUOHATBHBIX
3ajay,
npodeccrnoHanIbHOTO
U JINYHOCTHOTO
pasBuTH.

MOJIMKYJIbTYPHOM MUPE;
- COBEpIICHCTBOBAHHE  A3BIKOBOM W
YUTATEJIbCKOM  KYJIBTYpbl  KaK  CpelcTBa
BSaHMOHeﬁCTBHH MCXKAY JIOAbMH W IIO3HAHUA
MHUpa;

- OCO3HaHHUE IEHHOCTH Hay4YyHOH
JIEATEIIbHOCTH, T'OTOBHOCTb  OCYLIECTBIIATH
MPOEKTHYIO i HCCIIEIOBATENBCKYIO
JIeATeIbHOCTh

WHAUBUAYAIbHO U B TPYIIIE;
OByageHne yHMBePCAJIbHBIMH Y4eOHBIMH
NMO03HABATEJbHbIMH JIelicTBUSAMH: B) padoTa ¢
uHpopmanuei:

- BIIAJIETh HaBbIKaMU MOJTyYEHUs
uHpOpPMALlMU U3 HCTOYHHMKOB pa3HbIX THIIOB,
CaMOCTOSITENIBHO OCYLIECTBIIATH OUCK, AHAJIN3,

CUCTEMATHU3ALNIO0 " MHTEPIIPETALNIO
nH(pOpMallUKd pa3IMYHbIX BHIOB U  (opm
IIPE/ICTaBIICHMS;

- co3laBaTb TEKCThl B  Pa3jIMYHBIX

(bopMaTax C Y4C€TOM Ha3HAYCHUA I/IH(I)OpMaI_II/II/I
U LI€JIEBOM ayTUTOPHUH, BBIOMpPasi ONTUMAIbHYIO
opmy

IpCACTAaBJICHUA U BU3yaJIM3alluu,

- OILICHUBAThHb AOCTOBCPHOCTD,
JETUTUMHOCTh WH(OPMALIUU, €€ COOTBETCTBHE
NIpaBOBbBIM W MOPAJIBbHO-3THYCCKUM HOpPMaM;
HCIIOJIb30BaTh CPEACTBAa HMH(DOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUN B peicHun

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3aIlMOHHBIX 3a7ja4 C COOJIOJICHUEM
TpeOoBaHMi SPrOHOMMKH, TEXHHUKHU

0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,

cynb(at-, KapOOHAT- U XJIOPUI-AaHHUOHBI, HA KATUOH aMMOHHSI;, pEIIaTh
AKCTIEpUMEHTAJIbHBIE 3a1a4u 110 TeMaM "Metamel" u "Hemeramist") B
COOTBETCTBHUH C MPABUIIAMU TEXHUKH 0€30MaCHOCTH MPHU OOPAILIEHUH C
BEIIIECTBAMH H JTAOOPATOPHBIM 000PYI0BAHUEM; TIPEICTABIISATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe 3aMUCH YPaBHEHHHA
COOTBETCTBYIONIINX Peakuii U POpMyIMPOBATH BEIBOABI HA OCHOBE 3THX
pe3yIbTaTOB;

- YMETbh aHAJIM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOTYyUaeMYI0 U3
pa3HbIX UCTOYHHUKOB (CpPEeICTB MaccoBoi nHpopMaluu, cetb HTepHeT 1
JIpyTHeE); - BIaJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO IMTO3HAHUS BEUIECTB U
XUMHUYECKUX SIBICHUN (HaOII0eHIEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHNE); - YMETh MPOBOJIUTH PACUYETHI 10 XUMHUECKUM (HOopMyIam
U YpaBHEHUSIM XUMUYECKUX PEAKIIUH C UCIIOJIb30BaHUEM (DU3HUECKUX
BEJIMYWH, XapaKTEPU3YIOIINX BEIIECTBA C KOJUIECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE YCIOBHS ) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHbBIE XHUMUYECKUE 3HAHUS JIJIs1 IPUHATHS PEIICHUHN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




MPaBOBBIX M JTUYECKUX  HOPM,
nH(pOpMaIMOHHOM 06€30MacHOCTH;

- BIIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHpopManru, THPOPMAIIIOHHOM
0C30IMaCHOCTH JTUYHOCTH;

HOpM

OK 10.
Cobmoiath
OCHOBBI
3I0pPOBOTO
o0pa3a Xu3HH,
TpeOoBaHUS

OXpaHbl Tpy/a.

B 061acTH 3K0JI0r14e€CKOTr0 BOCIIUTAHUA:

- chopMHPOBAHHOCTH IKOJIIOTUYECKOUN KYIBTYPHI,
MMOHUMAaHHE BIUSHHUS COIUAIBHO-D9KOHOMUYECKHUX
IIpOLECCOB  Ha COCTOSIHME  IIPUPOIHOU
M COIMAJIbHOM cpebl, OCO3HaHHUE
rI100aTBFHOTO XapaKTepa IKOJIOTUIECKUX

npo0em;

- MJIaHUPOBAHKE u OCYILIECTBIICHUE
JICUCTBUA B OKPYXaIOIIEH Ccpele Ha OCHOBE
3HAHUS nenen YCTOWYUBOIO pa3BUTHUSA
YEJIOBEUYECTBA; AKTUBHOE HEMPUATHE ICHCTBHIA,
MPUHOCSIIMX BPEI OKPYKAKOLIEN CPELE;

- YMEHHE MPOrHO3UPOBATH
HEOJIarONpUATHBIE HKOJIOTUYECKUE TOCIEACTBHS
NPEINPUHUMAEMbIX JI€UCTBUI, MPEIOTBpaAIATh
HX;

- paclIUpeHHe OIbITa JEATEIIbHOCTH
9KOJIOTUYECKON HAINPaBJIECHHOCTH;

- chopMHUpOBaTh TPEACTABICHUSA: O XUMHUYECKOHW COCTaBJISIOIICH
€CTECTBEHHOHAYy4YHOU KapTHHBI MHpa, POJIM XMUMHUHU B IIO3HAHWM SIBICHUUN
npuposibl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOMN JIJIsl PELICHUs PAKTHUECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM Cpelie;

- yMeTh CcOOJIOaTh TpaBWja  JKOJIOTHYECKH  IIeJIeCO00pa3HOro
IIOBE€ACHUA B 6LITy u prHOBOfI ACATCIIbBHOCTU B LCIIAX COXPAHCHUA CBOCTO
3lI0pOBbSl M OKpY’Kalolleld MPUPOJHON Cpeapl; YYUTHIBaTh OMACHOCTh
BOSIIGfICTBHSI Ha JXUBBIC OpPraHU3Mbl OIPCACIICHHBIX BCIICCTB, IMOHHWMAA
CMBICT MIOKa3aTeNsl IpeeIbHON J0MyCTUMOM KOHIIEHTPAluU




B mensx moarotoBku oOywaromiuxcs kK Oyaymiei npodeccHoHaNbHON AeATeIbHOCTH TpH
M3Y4YeHHH yuyeOHOro mpenMera « XMMUs» 3akiaabiBaeTcsi ocHoBa il popmuposanus 11K B pamkax
peammzammmun OOIT CIIO mo cmenmanbHOcTU. FOpucr (6a30BOil MOATOTOBKHM) JOHKEH O0anaTh
po¢eCCHOHATBHBIMUA KOMITETCHITUSIMHU, COOTBETCTBYIOIIMMH BUAM JICSITCIBHOCTHU:

1. ObecrieyeHne peanu3aluu IpaB TpaXkAaH B cdepe MEHCHUOHHOTO OOECIeueHUs W
COIMAJILHOM 3aIUTEI.

[1K 1.1. OcymmecTBisTh npodeccuoHAIbHOE TOITKOBAHNE HOPMATUBHBIX MMPABOBBIX AKTOB IS
peanu3anuu rpaB rpakaaH B chepe IEHCHOHHOTO 00eCIIeUeHUS U COIIMAIBHON 3aIlUTHI.

I[IK 1.2. OcymecTBisaTe OpueM TpaxIaH MO BOMPOCaM IEHCHOHHOTO OOECIeueHus |
COIMAJILHOM 3aIlUTEI.

I[IK 1.3. PaccmatpuBaTh mMakeT JOKYMEHTOB Ui Ha3HAuYeHUS TNICHCHH, MOCOOHA,
KOMIIEHCAIIMHM, OPYTUX BBIIUIAT, a TAKKE MEpP COUHAIBHON TOAACPKKU OTIAEIbHBIM KaTErOpHUsiM
rpakJaaH, Hy>KJIAIOLMUMCS B COUUAIBHOM 3aIUTE.

[IK 1.4. OcymecTBisITh yCTAaHOBJICHHE (Ha3HAYCHHUE, TIEpEepacyeT, EPEBOT), HHIACKCAIMIO U
KOPPEKTUPOBKY TEHCUH, Ha3HAUYCHHWE NOCOOWii, KOMIEHCAIMi W APYTUX COIHUANBHBIX BBIIUIAT,
WCIIONB3Ys HH(HOPMAITMOHHO-KOMITHIOTEPHBIC TEXHOJIOTHH.

I1IK 1.5. OcymiecTBasTh GOpMHpPOBAHUE U XpaHEHUE Jel MojyyaTeseil MmeHcuil, mocoouit u
JIPYTUX COLUAIIBHBIX BBITLIAT.

[IK 1.6. KoHcynbTHpoBaTh TpaxaaH U NpPEACTaBUTENICH IOPUIUYECKUX JIUI[ MO BOIPOCaAM
MMEHCUOHHOTO 00€CTICUCHUS U COIUATTLHOM 3aIUTHI.

2. OpraHu3aiiioHHOE OOeCHeYeHUe [EeATEIBHOCTH YUYPEKICHUH COLMaIbHOU 3allUThI
HaceneHus U opraHoB [lencuonnoro ¢onma Poccuiickoit deneparum.

[IK 2.1. TomnepxxuBaTh 0a3bl NaHHBIX MONydYaTeNel MEHCUH, MOCOOUi, KOMIEHCAIMA H
JPYTUX COLUAIIBHBIX BBIIUIAT, & TAKXKE YCIYT U JIbI'OT B aKTYaJIbHOM COCTOSIHUU.

[IK 2.2. BbIABIATH NI, HYKIAIOIUXCS B COLMUAIBHON 3alIUTE, U OCYILIECTBISATh UX YYET,
WCIIONB3Ys HH(HOPMAITMOHHO-KOMITHIOTEPHBIC TEXHOJIOTHH.

[1K 2.3. Opranu3oBbIBaTh U KOOPAMHHUPOBATH COIUANBHYIO PabOTy ¢ OTAETHHBIMU JTHUIIAMH,
KaTEroOpUsIMU TPaXKIaH U CEMbSIMU, HYKIAIOIMUMUCS B COI[MATILHON MOJAEPIKKE U 3aIUTE.

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJLHOM JUCHUATLJINHBI
«XUMHUA»
2.1. O0beM JUCHUILIMHBI U BU/bI Y4eOHOH padoThl I 04HOI (opMbI 00yUeHHs

Bup y4yeoHoii padoTsl O0beM B yacax
O0bem o0pa3oBaTe/1bHOM NPOrpaMMbl JUCHHUIINHBI 78
B T.4.

OCHOBHOE coJIep:KaHue 72
BT. ..

TEOPETUIECKOE 00YICHUE 18
MPAKTUYECKUE 3aHATUS 12
J1a00paTOPHBIE 3aHIATHSI 42
IIpodeccuonaibHO-OpMEHTHPOBAHHOE COJEP:KAHUE (COEePKAHME 4
NMPUKJIATHOTO MOJYJIfA)

BT. ..

TeopeTudyeckoe o0yueHue 2
IIPaKTUYECKHUE 3aHATUA 2
IIpomexyrounas arrectauus JuddepeHmpoBanHbiii 3a4eT 2




2. CTPYKTYPA U COJAEP KAHUE OBIIEOBPA3OBATEJIBHOM IUCIHUILIMHBI

«XHUMMHUS»

2.1. O0beM TUCHHUILVIMHBI H BH/IbI Y4eOHOH padoThl IS 3204HOM GopMbI 00y4YeHHUsI

Buj yueOHoit padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CIIATLJINHbI 78
B T.Y.

OCHOBHOE cO/Iep:KaHue 68
BT. ..

TEOPETHYECKOE 00yUeHHe 1.5
IIPAKTUYECKUE 3aHATUS 1
71a00paTOpHbIE 3aHATH 4
CamocrosiTenpHas pabora 65.5
IIpodeccuonaibHO-OpMEHTHPOBAHHOE COJEeP:KAHUE (COepPKAHME 4
NMPUKJIATHOTO MO/YJIsA)

BT. ..

TEOPETHUECKOE 00yUeHre 0.5
MPAKTUYECKHUE 3aHITUS 1
CamocrosiTenpHas padbora 2.5
IIpome:xyTounas arrecranus {uddepennrpoBannplii 3auet 2




2.2. TemaTuyeckmii VIAH U COAEPKAHME JUCHMILIMHBI J1JI51 04HOH (popMbl 00yUeHUsI

HaumenoBanue Conep:xkaHue yueOHOTro MaTepuasia (0CHOBHOE U MPo¢ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOoB dopmupyembIe
pa3/iesioB U TeM JIa00pPaTOPHbIE M MPAKTHYECKHE 3aHITHS, MPUKJIATHOH MOTYJIb KOMIETeHIIHH
1 2 3 4
OcHOBHOE co/iep:KaHue 72
Pa3zgesn 1. OCHOBBI CTPOEHUS BellECTBA 6
Tema 1.1. OcCHOBHOe coJiep:KaHue 4 OK 2, OK 4.,
Crpoenue atomoB | Teopernyeckoe 00yueHne 2 OK10
XHMHUICCKUX CoBpeMeHHasE MOJieNlb CTpOocHHs aToMa. CHMBOJMYECKHHA S3bIK XUMHH. XHUMHYCCKHH JJIEMEHT.
SJIEMCHTOB OnexkTpoHHas KoH(urypanus atoMa. Kiaccupukanmus XUMUYECKHX 3JIEMEHTOB (S-, p-, d-3J€MEHTHI).
fipupona BanentHeie  3JIEKTPOHBI. BanentHocTs. ONeKTpoHHass  NpUpPOJAa  XUMHYECKOM  CBA3M.
XHMHICCKOU DNEKTPOOTPUIIATEILHOCTh. BHUIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, METaJUTHYECKas,
CBASH BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs
IpakTnyeckue 3aHATHSA 2
Pemienne 3amaHuii Ha WCHOJIB30BAHHME XHWMHUYECKOH CHMBOJIMKA W Ha3BaHMW COCJUHECHUH 110
HOMEHKJIATYPE MEXKIYHAPOIHOTO COK03a TCOPETUYECKONM M MPUKIAJHOW XHMHH W TPUBHAIBHBIX
Ha3BaHUI JUIs COCTABJICHUS XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COCIUHCHUN (OKCHIOB, CYJIb(HUIOB,
THJIPHU/IOB U T.I1.) U APYTHX HEOPraHWMYCCKUX COCAMHEHHH OTIC/IbHBIX KJIACCOB.
[TpakTuyeckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXy CTPOCHHEM aTOMOB XMMHYECKUX JJIEMEHTOB U
NEPUOTUYESCKAM M3MCHEHHEM CBOMCTB XMMHUYECKHX 3JE€MEHTOB U MX COCIMHCHHHA B COOTBETCTBHH C
noJjoxeHueM [leproquueckoii CHCTEMBI.
Tema 1.2. OcHOBHOe co/iep;KaHue 2 OK 2, OK 4.,
Ilepuonnueckuii | [lpakTHYecKue 3aHATHS 2 OK10
3aKOH M TabJIuIa [Mepuomuueckas cucrema xumuueckux 3nemMeHToB J[.M. MenneneeBa. ®usnveckuii CMbICI
AU Menneneesa |[[eppommueckoro sakona JI.1. MeHeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOIMCTB XHMHUYECKHX
DJIEMEHTOB, 00pa3yeMbIX KMH MPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBHH C IMOJIOKEHUEM
XUMHYECKOT0 37ieMeHTa B [leproanueckoii cucreme. MUPOBO33pEHYECKOE M HAYYHOE 3HAUCHHE
ITepuoaunueckoro 3akoHa J[.M1. Menneneesa. [Ipornosst J[.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX 3JICMEHTOB.
Penienne npakTHKO-OPUCHTUPOBAHHBIX TEOPETUUCCKUX 3a/IaHUI HA XapaKTEPHU3AIUI0 XUMUYECKUX
3JIEMEHTOB «MeTauinyeckre / HeMETAIUTMYSCKHE CBOMCTBA, 3JIEKTPOOTPUIIATEIBHOCTh XMMHYCCKIX
9JIEMEHTOB B COOTBETCTBHHU C UX JICKTPOHHBIM CTPOCHUEM U TIOJIOKCHHUEM B IIEPHOAMYCCKON CHCTEME
xumudeckux ajemenToB .. MeneneeBay
Pazgea 2. XumMudeckue peakuuu 12
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Tema 2.1. Tunet | OCHOBHOE COiep:KAHME 4 OK 2, OK 4.,
XHUMHYECKUX TeopeTnyeckoe o0yuenue 2 OK10
peakuui Knaccudukanus u THIIBI XUMUYECKUX PEAKINN C y9acTHEM HeopraHHueckux BemecTB. CocTaBlieHne
YpaBHEHMH peakuuii COeAMHEHMs, PA3JI0KEHHs, 3aMellleHus, 0OMeHa, B T.4. peakI1il TOpeHus,
OKUCJIEHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIIeHUs-BOoccTaHOBNIeHHsI. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTENb.
CocraBieHHE U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH B IPUPOJE, IPOU3BOICTBEHHBIX MpoLieccax U
YKU3HEJESITEIbHOCTH OPraHu3MOB
IIpakTH4eckue 3aHATHA 2
KonnyecTBeHHbIE OTHOLIEHNS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHM M pacueTsl MO
YPaBHEHUsIM XHMMUYECKUX peakuuid. Mosb Kak eauHuIa KOJu4ecTBa BellecTBa. MoispHas Macca.
3aKOHBI COXPAaHEHMsI MAacChl W dHEPruu. 3aKoH ABoranapo. MossipHbIii 00beM Ta3oB. OTHOCHUTEIIbHAS
IUIOTHOCTb ra30B. Pacyersl Mo ypaBHEHUSM XHMHUYECKHUX PEaKIUil ¢ MCIOJIb30BAHUEM MaccChl, 00bemMa
(HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJWYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 8 OK 2, OK 4.,
ONEeKTPOIUTHYIECKA| TeopeTHuecKoe 0GyueHme 2 OK10
sl TUCCoLManus u
HMOHHEIH 06MEH Teopus snexkrponuTHyeckoi quccounanuu. MOHbL. DIEKTPONUTEI, HEIEKTPOIUTEL. Peakiuu MOHHOIo
oOmena. CocTaBlieHHE peakiii MOHHOrO OOMEHa IMyTEeM COCTAaBJIEHUS UX IOJIHBIX M COKPAIIEHHBIX
WOHHBIX ypaBHEHUH. KNCIO0THO-OCHOBHBIE peakUU. 3aJaHKs HA COCTABIICHUE NOHHBIX PeaKIUn
JlaGopaTtopHble 3aHATHUSA 6
JlaGopatopHas paboTa “TUMbl XUMHUYECKUX PEaKLUn’”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLMXCs BEIECTB) U IPU3HAKOB
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, ONpeielIeHUue Cpeibl BOAHBIX
pacTBOpOB. 3aaHUs HA COCTABJICHUE HOHHBIX peakluii
JlaGopatopHas pabota «Peakiuu ruaposinza»
WccnenoBanue cpeibl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMU U CIA0BIMU MTPOTOJIUTAMH, U X
peakuuii C pacTBOpaMu ILEJI0YU U KapOoHaTa HATPHsL.
CocTaBiIeHHE PeaKI1il THAPOIIN3a coJleh
Pasznea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OCHOBHOe co/Iep:KaHue 4 OK 2, OK 4.,
Knaccupukanys, | Teopernueckoe o6ydyenue 2 OK10 IIK
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HOMEHKJIaTypa U
CTpOEHUE
HEOPraHNYeCKuX
BEIIECTB

[Tpenmer Heopranuueckoit xumuu. Knaccudukanus Heopranuyeckux BemecTs. [IpocTbie U cioxHbIe
BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILECTB (OKCHUIbL, THIPOKCH/IBI, KUCIOTHI, COJIN). B3anMocBs3b
HEOpPraHMYECKUX BEIIEeCTB. ArperatHble COCTOSHUS BeulecTBa. Kpucramnnueckue u amopQHble
BellecTBa. TUIbl KPUCTAIIMYECKUX PELIETOK (aATOMHAs, MOJIEKYJISIpHAs, HOHHAs, METaJUIMYeCcKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILECTBA OT THUIA KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMHUUECKON CBS3U U THMA KPUCTAINIMYECKON PEIIeTKH.
[TprarHBI MHOTOOOpa3Us BEIIECTB

IIpakTHyeckne 3aHATHA

Homenknatypa HeopraHMuecKrx BeIeCTB: Ha3BaHUE BELIECTBA UCXO/IS U3 UX XUMHUUECKON (hOpMYJIIbI
WM COCTABIIEHUE XUMUYECKOU (POPMYIIBI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXAYHAPOIHON
(MIOTTAK) nnu TpuBHAIbHONW HOMEHKJIATYPE.

Pemenne mnpakTUyecKuX 3aJaHU MO KIaCCH(PUKAIMU, HOMEHKIATYype M XHUMHUYECKUM (opmyram
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAaccoB (YrapHblil Ta3, YIJIEKHCIBIA ra3, aMMHUaK, raiieHas
U3BECTb, HETAIIICHAS U3BECTh, MUTHEBASI CO/IA U APYTHUX): HA3bIBATh U COCTABIATH (POPMYITBI XUMHUECKHUX
BELIECTB, ONPEENIATh IPUHAIKHOCTD K Kiaccy.

Hcrounnku xummudeckoi HHGopMaIuu (CpeIcTB MaccoBoii mHGoOpMaIuu, cetb IHTEpHET U IpyTHe).
ITouck nadopmManuu 1Mo Ha3BaHUAM, HACHTH(GUKATOPAM, CTPYKTYPHBIM (hopmyiam

1.1.-1.6., K
2.1.-2.3.

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOe coJepkaHue

Teopernueckoe o0yueHue

Mertamibl. Ob6ue (usznyeckne U XUMHUYECKHE CBo¥cTBa MeTaiioB. CriocoObl mosyueHus. 3HaYeHUe
METAIJIOB M HEMETaJUIOB B TPHUPOJEC U JKU3HEICITEIbHOCTH 4YeJOoBeKa M opranm3MoB. Kopposwus
METAJUIOB: BHIBI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢usnyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHMYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccugukanus u HOMEHKIaTypa coeIMHeHu HeMeTauioB. KpyroBopotsl
OMOTE€HHBIX IEMEHTOB B IPUPOJIE

JlabopaTopnasi pabora

XVMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KUCIIOT,
coJiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX COSAMHCHHIM,
BBICIIINX OKCHUJIOB M THAPOKCHIOB

IIpakTnyeckue 3aHsATHS

CocraBieHrue ypaBHEHMM XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX
BEIIECTB: META/NIOB U HEMETAJIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAHMM M aMQOTEpPHBIX T'MAPOKCHIOB; HEOPraHUYECKUX COJEH,
XapaKTEepU3YIOUINX UX CBOMCTBA.

OK 2, OK 4.,
OK10 MK
1.1.-1.6., TIK
2.1.-2.3.
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Pewienne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IOJIyYEHUE U
0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY M IPAKTHUECKOH
JIeATEIbHOCTH Y€JI0OBEKA

Tema 3.3. OCHOBHOe co/Iep;KaHue 4 OK 2, OK 4.,
Unentupukanus | JlaGopaTopHble 3aHATHS 2 OK10
HEOPraHU4CCKUX | JTagoparopHas padota «neHTrduKaims HeOPraHMUECKIX BEIIECTBY.
BCILCCTB Pemenne sKcnepUMEHTaNbHBIX 3aJad II0 XMMHYECKMM CBOMCTBAM METAJJIOB U HEMETALUIOB, IIO

pacno3HaBaHUIO U MOITYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.

WnenTudukanys HEOPraHMYECKUX BEIIECTB C MCIOJIb30BaHMEM HX (U3UKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KadecTBeHHble peakiuu Ha cyibdar-, kKapOoHAT- U XJIOpUA-

AQHUOHBI, HA KATUOH aMMOHMUS

Hrorosoe 3ansiTne 3a 1 cemectp 2
Paznen 4. CTtpoeHue M CBOMCTBA OPraHUYECKHUX BelleCTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 2, OK 4.,
Knaccupukanus, | Teopernueckoe o0y4yenue 2 OK10 IIK
CTpOCHHUE 1 IlosiBieHUe U pa3BUTHE OPTaHUYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u 1.1.-1.6., IIK
HOMCHKJIaTypa 3HAUYEHHUE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK. 2.1.-2.3.
OpraHn4eCKux XUMHUYECKOE CTPOCHUE KaK MOPANOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJEHTHOCTH.
BCIICCTB OCHOBHBIE TOJO0KEHUS TEOPUHU XUMHUYECKOTO CTPOCHMsI OpraHMyeckux coequHeHuil A.M. bytneposa.

VYriepoaHslid CKeNEeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO

CTpPOEHHUsI MOJIEKyYJ1. M3o0Mepus U U30MepBl.

[Tonstue o ¢yskumoHanpHOW rpynme. Panukan. IlpuHnunel kiaccu(UKaUM — OPraHUYECKUX

COeMHEHU. MexayHapoaHas HOMEHKJIAaTypa M NPUHLMIBI HOMEHKIATypbl OPraHUYECKHUX

coequnenuii. Ilonatue 00 azoTcomepamuX COEAMHEHUSX, OWOJOTHYECKHM AaKTUBHBIX BEIIECTBAX

(yrmeBomax, xupax, Oenkax U Jp.), BBICOKOMOJEKYJSIPHBIX COEAMHEHHUAX (MOHOMEp, TOJIHUMED,

CTPYKTYPHOE 3BEHO)

JlabopaTopHbIe 3aHATHS 2

Homenknatypa oOpraHn4ecKux COEIUHEHHH OTIENbHBIX KJIACCOB (HACBIINIEHHBbIE, HEHACBHIIIEHHbIE U

apoMaTU4ecKue yrieBOJOPObl, CIUPTHI, (PEHOIBI, aJabAETH/bl, KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.)

CocraBiieHHEe TOJIHBIX W COKpPALIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEHIECTB OTAENbHBIX

KJIACCOB, HCIOJIb3Ysl MX Ha3BaHMUs [0 CUCTEMATUYECKOM M TPHUBHAIBHOM HOMEHKJIAType (ITHIIEH,

aleTWIeH, IHLEepuH, (eHois, QopMmaibaerusl, ykcycHas KHCIOTa, TIUIMH). Pacuersl mpocteiiiiein

(bopMyIIbl OpraHMYECKON MOJIEKYJIbl, HCXOSI U3 AJIEMEHTHOT'0 cocTana (B %)
Tema 4.2. OcCHOBHOe co/Iep:KaHue 14 OK 2, OK 4.,
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CaoiicTBa
OpraHNYECKUX
COEeIMHEHUN

JlabopaTopHble 3aHATHSI
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OU3NKO-XUMUYECKUE CBOWCTBA OPTraHUYECKUX COCIMHEHUIN OTAENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKIIATYPbl BHYTPH KJIacca; TOMOJIOTUYECKHU psit 1 o0mias popmyiia; u3omepus;
buznyeckue CBOMCTBA; XMMHUECKHUE CBOICTBA; CIIOCOOBI MOJIYUYESHHUS):

— TpeJenbHbIe YTIEBOAOPOAbI (aTKaHbl U IMKJIOANKaHbl). ['opeHne mMeTaHa Kak OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YTIIEBOAOPOIOB, HAXOXKICHUE B
MPUPOJIE U MPUMEHEHHUE ATTKAHOB;

— HempenenbHble (alKEeHbl, alKUHBI M alKaJWeHbl) W apoMaTHYecKhe YIIeBoAopoasl. [opeHue
allETHJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHH JIJIsl CBAPKU Y PE3KU METAJIIOB

— KHUCIIOPOJICOAepKAIUe COSANHEHUS (CTUPTHI U (DEHOIBI, KAPOOHOBBIE KUCIOTHI U PUPHI, allbIET U IbI
U KETOHBI, JXHUPBI, yriaeBoibl). [IpakThueckoe TpUMEHEHUE STUJICHTIIMKOJA, TIUIEepUHa, (EeHoa.
[Ipumenenue ¢dopmanpaeruaa, aneTanbIeruia, YKCYCHOM KHUCIOTh. Mpblla Kak COJMH  BBICIIMX
KapOOHOBBIX KUCIOT. MOIoIe CBOMCTBA MbLIa

— a30TcoJepiKallie COCOUMHEHUS (aMUHBI M AaMHUHOKHUCIOTHI, Oenku). BrICOKOMOJIEKYIsIpHBIC
COEJIMHEHUS (CUHTETUYECKHEe U OMOJIOTMYECKU-aKTHUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO.
[Tonmumepusanus 3TUIEHa KaK OCHOBHOE HAIIPABJIEHUE €TI0 MCIIOIb30BaHMSL.

I'eneTnyeckasi CBA3b MEXAY KJIaCCAMHM OPraHUYECKUX COCAMHEHUIN

CBolicTBa OpraHMYECKHX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAS M MEXIyHapojaHas
HOMEHKJIaTypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MOITY4EHUs): MpeenbHble (aJIKaHbl U IMKJIOAKAHbI),
HenpeaeNbHble (aJIKEHbl, aJIKUHBI U aJIKaJUEHbl) U apOMaTUYECKHE YIIIEBOJOPOAbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBbIE  KHMCIOTBI U  3QUpbI, aJbJEruabl W  KETOHbl, AaMUHbl U  AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHMs. 3aJaHMsl Ha COCTaBJICHHME YPABHEHMH XMMUYECKHX peakuui ¢
y4acTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4HCI€ 10 MPEAJOKEHHBIM IEeToYKaM IpeBpaLIeHHI),
XapaKTepU3YIOMUX XMMUYECKHE CBONMCTBA OPraHMYECKUX COCTUHEHUH OTNENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJy4EHHMs M Ha3BaHUE OPraHWYECKHX COCIMHEHMM MO TPUBHAIBHOM WIM MEXIYHApOIHON
CHUCTEMAaTUYECKOM HOMEHKIIATYpE.
Pemenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOMCTBA OpPraHUYECKHUX
COCIMHEHMM OTAENbHBIX KIACCOB

JlaGopaTtopHnas pabota “IIpeBparieHus OpraHUYECKUX BEIISCTB IIPH HArPEBaHUH'".
ITonmyuyenue sTuneHa U U3y4EeHHUE €ro CBOMCTB. MoenupoBaHue MOJIEKYJI MU XMMUYECKUX ITPEBPAILCHUI
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JIp.

OK10 TIK
1.1.-1.6., TIK
2.1.-2.3.

Tema 4.3.
Nnentudukanus

OcHoBHOE CoAECpKaHuEC

Teopernueckoe o0yuenmne

OK 2, OK 4.,
OK10 TIK
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OpraHUYECKUX buooprannueckue coenuHeHus. I[IpumeHeHune u Ouonoruyeckas poib yrieBoaoB. OKucIeHHE 1.1.-1.6., IIK
BEILIECTB, UX VIJIEBOJOB — WCTOYHUK DSHEPIUU JKUBBIX OpraHu3moB. OOnacTv NpUMEHEHUS] aMUHOKHCIIOT. 2.1.-2.3.
3Ha4YE€HHE U [IpeBpamenust OenkoB MUIMM B opranu3Mme. buonormueckue ¢GyHKIUM OenkoB. buonormueckue
MIPUMEHEHUE B GbyHKIMH )KUPOB. Posib OpraHnyeckor XMMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH
OBITOBOM U Ponp opraHnuyeckoil XMMHHM B PEUICHHW MPOOJIEM HHEPreTHYecKoil O0e30macHOCTH, B Pa3BUTUHU
HPOHSBOJICTBGHHOfI MCIULINHBI, CO3JaHUH HOBBIX MAaTCPHUAIOB, HOBBIX HCTOUYHUKOB YHCPIrUH (aJ‘IBTepHaTI/IBHBIe HNCTOYHHUKHU
ACATCIbHOCTH 3Hepr1/11/1). OmnacHOCTs, BO3JEUCTBUS HA JKUBEIE OpraHu3Mbl OPraHHUYCCKHUX BCIICCTB OTACIbHBIX
YeJloBeKa KJIacCOB (YTJI€BOJOPOABI, CIUPTHI, (PEHOJbI, XJIOPOPraHUYECKUE MPOU3BOAHbBIC, ANBIACTUIABI U 1p.),

CMBICJI ITOKA3aTeJIs PEICIbHO TOIYCTUMONW KOHUEHTPALIMU

JlabopaTropHble 3aHATHS

JlaGopaTtopHast pabora: “VneHTrduKamnms OpraHMIeCKuX COSTUHEHNN OTAETbHBIX KIaCCOB”

Wnentudukaius opraHMuecKUx COeTMHEHUN OTIIENbHBIX KIacCcOB (Ha MpUMeEpe ambAEeTHUIOB, KpaxMmaa,

YKCYCHOM KHCJIOTbI, O€JIKOB M T.I.) C HCIHOJIb30BaHUEM UX (QHU3UKO-XUMUYECKUX CBOWCTB U

XapaKTepHBIX KayeCTBEHHBIX peakuuii. JleHarypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu

O0enkoB. BO3HMKHOBEHWE aHAIWTHYECKOTO CHTHAjla C TOYKHA 3PEHUS XUMUYECKHX IPOIECCOB MPHU

MPOTEKaHWU Ka4eCTBEHHOMN peaKIny, O3BOJIAIONIEH ACHTU(DUIIMPOBATD MPEATIOKEHHBIE OPTaHMYECKHE

BEIIIECTBA
Pa3znea S. Kunernuyeckune 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX Pearkmuii
CkopocThb OcHOBHOe coiep:KaHue OK 2, OK 4.,
XUMHUYECKUX OK10 IIK
peaKIui. 1.1.-1.6., IIK
XuMUHecKoe JlabopaTopHbIe 3aHATUS 2.1.-2.3.
paBHOBECHE

CKOpOCTh peakiluu, €€ 3aBHUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOIBI PEATUPYIOIMIUX BEIIECTB,
KOHIICHTPALlUU pearupyromux BeUIecTB, TeMIepaTypbl M IUIOHIAJM PEaKIUOHHOW TOBEPXHOCTH.
TemoBbie 3¢ (HEKTH XUMUYECKUX PEAKIIU. DK30- M SHIOTEPMHUUECKUE, PEAKIIHH.

OO6patumocTh peakiuid. XUMHUYECKOE pPaBHOBECHE M €ro CMEIICHUE I07] JEHCTBUEM pPa3TUYHBIX
(bakTOpOB (KOHIIEHTPALIUS PEarcHTOB WIM MPOIYKTOB PEaKIMy, JaBICHUE, TEMIIEpaTypa) JUIsl CO3IaHHs
ONTHUMAJIBHBIX YCIOBUN NMpOoTEeKaHUs XuMuieckux npoueccon. [Ipunnun Jle [latense

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaNU3 (aKTOPOB, BIUSIOMIMX HAa H3MEHEHHUE
CKOPOCTH XMMMYECKON peakiyy, B T.4Y. C MO3ULIUN SKOJIOTHYECKH 11€TIeCO00Pa3HOro NOBEACHUS B OBITY
U TPYZOBOM JIE€ATEIBHOCTH B LIEJSAX COXPAHEHMs CBOETO 310POBbs U OKPYKAOLIEH IPUPOAHON CPEMBI.
Pemenne nNpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha npuMmeHeHue npuHununa Jle-lllaTense pus
HAXOXXJCHUS HAIPaBICHUS CMEUICHHUS pABHOBECHS XHMHYECKOHW peakIuu € aHajdu3 (HakTopos,
BIIUSIOUIMX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
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Pasnean 6. PacTBOpbI 10
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 2, OK 4.,
Hownstre o Teopernueckoe odyuenmne 2 OK10 IIK
pacTBOpax PacTBopeHHe Kak (U3MKO-XUMHYECKMH mporecc. PactBopsl. CriocoObl MPHUTOTOBJIEHHS PacTBOPOB. L.1.-1.6., IIK
PactBopuMocTh. MaccoBast 101 pacTBOpeHHOro BemiecTBa. CMbICH MOKa3aTens MpeneiabHO 2.1.-2.3.
JIOITyCTUMON KOHLIEHTPAIIMH U €0 UCIOJIb30BAHUE B OI[EHKE SKOJIOTHYECKOI 0€301MacHOCTH.
[IpaBuiia sKOJIOrMYECKU 1€1eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM AESITENBHOCTH B LIEJSAX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPYXKarolled NMPUPOAHON CPEIbl; OACHOCTh BO3JEHCTBHUS Ha JKHUBbBIE
OpraHU3Mbl ONPE/ICIIEHHBIX BEIIECTB.
Penienne npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPHI, UCIIOJIb3yeMble B OBITOBON U
IIPOM3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOe co/iep;KaHue 8 OK 2, OK 4.,
Hccnenosanne JlaGopaTopHble 3aHATUS 8 OK10 IK
CBOHCTB PACTBOPOB [ J1a50natopras paboTa « [pHTOTOBIEHHE PACTBOPOBY. 1.1.-1.6., ITK
[TpuroroBneHre pacTBOPOB 3a1aHHON (MaccoBOM, %) KOHLEHTpAIMHU (C MPaKTHKO-OPUEHTUPOBAHHBIMU 2.1.-2.3.
BOIPOCaMM) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlep:KaHMe (CoepKaAaHue TPUKJIATHOTO MOTYJIS)
Paspnen 7. Xumus B ObITY M IPOM3BOJACTBECHHOH NeATEJILHOCTH YeJI0BeKa 4 OK 2, OK 4.,
Xumust B ObITY U |OCcHOBHOE COJEpKAHUE 4 OK10 IK
NPOU3BOACTBEHHON [ Tegnernueckoe 06ydenue 2 1.1-L.6., TIK
JEATEIIbBHOCTH " " > 2.1.-2.3.
Hogelimme 10oCcTHXEHUS! XUMUYECKON HAyKH U XMMHUYECKON TeXHOJOruH. Posib XumMuu B obecriedueHun
Hcnobeka 9KOJIOTHYECKOM, IHEPTreTUIECKON U TUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIUITMHEL. [IpaBuia moucka u
aHanmu3a XUMHMYeCKOW HMHGOpMAlMM M3 pPa3lWYHbIX MCTOYHUKOB (HayyHas W y4eOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopmMaluu, cetb HTEpHET)
IMpakTnyeckue 3aHATHS 2
[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMUYECKHMX BELIECTB M TEXHOJOTHHM C ydeToM Oynmymieit
npopecCHOHAIBHON  NEATENIFHOCTH 10  TEeMaM:  BaXHEHIIWE  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, Kpackd, CTEKJIO, KepaMuKa, MaTepuajgbl s 3JIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKH DSHEPIrUU, OPraHUYECKHME M MUHEpPaJbHbIE
y10OpeHus, IeKapCTBEHHbBIE BEILIECTBA, OBITOBAS XUMMUSL.
3ammra: [lpeacraBieHne pe3yIbTaToB pelIeHUs KeHCOB B (hopMe MUHH-JOKJIAIa C IPE3EHTANEH
IIpome:kyTouyHast arrecTanus Mo AucHumInHe 1updepeHunpoBaHHbIN 3a4eT 2
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Bcero

78

2.2. TemaTnuyecKHuil IUIaH U coJep:KaHUe TUCHMILINHBL J1JIsl 3204HOI (popMBbI 00yUeHUsI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATILHO-OPUEHTUPOBAHHOE), O LeM 1ACOB dopMupyemble
pa3/iesioB M TeM J1a00paToOpHble M MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb KOMIETEeHI[UH
1 2 3 4
OcCHOBHOE co/iep;KaHue 72
Pa3znen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHOe co/iep;KaHue 4 OK 2, OK 4.,
Crpoenue atoMoB | CaMocTOsSITEIbHAS padoTa 3,5 OK10
XUMHUYECKUX Teopernueckoe o0yueHue 0,5
SJICMCHTOB CoBpeMeHHass MOJeIb CTpoeHHsT aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
fipupoAa DOnekTpoHHas KoHurypamus aroma. Knaccuduxaiuss XUMUYECKUX STEMEHTOB (S-, p-, d-3JII€MEHTHI).
XAMAHECKON BasieHTHBIE ~ DJEKTPOHBL.  BaleHTHOCTh.  DJEKTPOHHAs  OPUPOJAa  XHMHYECKOHW  CBSI3H.
CBA3N DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, MeETaJUITHUecKas,
BOJIOPOJTHAST) U CTTOCOOBI €€ 00pa30BaHuUs
IIpakTHYecKHe 3aHATHS
Pemenne 3amaHuii Ha WCHONB30BaHWE XHMHUYECKONH CHUMBOIMKM M Ha3BaHUI COEJUHEHHMH 110
HOMEHKJIAType MEXIYHAPOTHOTO COK03a TEOPETUYECKOH M TPUKIAIHOW XUMHUU W TPUBHAIBHBIX
HA3BaHUN IS COCTABIICHUS XUMHUYECKUX (POPMYJ IBYXaTOMHBIX COCAMHEHMI (OKCHIOB, CYIb(GHUIOB,
TUIPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX COCTMHECHUIN OTICITBHBIX KIIACCOB.
[TpakTHyeckue 3aJjaHUs HA YCTAHOBJICHHE CBA3M MEXKAY CTPOCHHEM aTOMOB XHMMHUYECKUX DJIEMEHTOB U
MEPUOANYECKUM W3MECHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCIWHECHUH B COOTBETCTBHH C
nosioskeHreM lleproanueckoil cucTeMsl.
Tema 1.2. OCHOBHOe co/iep:KaHue 2 OK 2, 0K 4.,
ITepuonnueckuit | CamocTosiTeIbHAsI padoTa 1.5 OK10
3aKOH ¥ Tabimnna | [pakTHyecKne 3aHsATHS 0.5

JI.11. MenneneeBa

Ilepuoanueckas cucrema xuMuueckux emMeHToB .M. Menaeneesa. @u3snyeckuii CMbICIT

17




[lepuonnueckoro 3akoHa /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKUX
AJIEMEHTOB, 00Pa3yeMBbIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKCHUEM
XMMHUYECKOro dyieMeHTa B [leproanueckoit cucreme. MUpOBO33pEHUECKOE U HAYUYHOE 3HAUEHUE
[Tepuonnueckoro 3akona JI.1. Menneneesa. [Ipornossr J[.11. MenneneeBa. OTKphITHE HOBBIX
XHMUYECKHX DJICMCHTOB.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapAKTEPU3ALUI0O XUMUYECKUX
2JIEMEHTOB « MeTalmnueckue / HeMETAIIIMYeCKUe CBOMCTBA, AJIEKTPOOTPHUIIATEIEHOCTh XUMHUUECKHUX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHUEM B MEPUOJUUECKON CUCTEME
XUMHYECKHX dneMeHTOoB J[.J. MeHaeneeBay

Pa3jnen 2. XuMunueckue peakunu

12

Tema 2.1. Tumnsl
XUMHYECKUX
peakuuii

OcHoBHOE COACPKAHUEC

CamocrosiTesibHasi padoTa

3.5

TeopeTnueckoe o0yueHue

0,5

Knaccugukamus 1 THIIBI XUMHUYECKUX PEAKLUi C y9acTHEeM HeopraHudeckux BemecTB. CocTaBiieHue
YpaBHEHU peaKIfil COeAMHEHNUS, PA3JIOKEHUS, 3aMELICHHs], 0OMEHa, B T.4U. peaKlUii TOPeHHUs,
OKHCJIEHUS-BOCCTAHOBJICHHUS.

VYpaBHEHUs OKHUCIEHUA-BOCCTaHOBIEHUA. CTeneHb OKUCIeHHs. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocraBieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKIUU B IPUPO/IE, TPOU3BOICTBEHHBIX IIpOIEccax U
YKU3HEJESTEIbHOCTH OPraHu3MOB

IIpakTH4yeckue 3aHATHS

KonnuectBennsie oTHOUIEHUS] B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U pacueThl 10
YPaBHEHHSAM XUMHUYECKMX peakuuil. Monb Kak eIuHuIa KOoJIMYecTBa BellecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUs] Macchl M SHEpruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCUTENbHAsS
IUIOTHOCTbH ra30B. Pacyersl Mo ypaBHEHUSM XMMHYECKHUX PEaKIHil ¢ MCIOJIb30BAHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA

OK 2, OK 4.,
OK10

Tema 2.2.
DIIEKTPOIUTHYECKA
s IMCCOIUALIAS U
MOHHBIN 00MEH

OcHoBHoOe cogepkaHue

CamocrosiTesibHasi padora

7.5

Teopernueckoe o0yueHue

Teopus anekTpoauTHdeckoi auccounanuu. MoHbl. DIeKTpONUThI, HEAIEKTPOIUTHI. Peakiuu HOHHOIO
oOmena. CocTaBlieHHE peaklUil MOHHOIO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
VOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJjaHusl Ha COCTABJIEHUE NOHHBIX pPEeaKLMi

JlabopaTopHble 3aHATHS

0,5

OK 2, OK 4.,
OK10
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JlaGopatopHas paboTa “TUNbl XUMHUUECKUX PEaKIni’”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOLIMXCs BEIIECTB) U MIPU3HAKOB
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, ONpeieIeHne Cpeibl BOJHBIX
pacTBOpOB. 3a/laHUs HA COCTaBJICHUE HOHHBIX PeaKuil

JlaGopatopHas pabota «Peakiuu ruposnza

WccnenoBanue cpeibl pacCTBOPOB COJiel, 00pa30BaHHBIX CHIIBHBIMU U CIA0BIMU TTPOTOIUTAMU, U X
peakiuii ¢ pacTBOpaMU IIEJIOYU M KapOoHaTa HATPHsL.

CocTaBlieHHe peaklnii THAPOIN3a COJICH

Pazpea 3.

CTpoeHue ¥ CBOMCTBA HEOPraHUYECKUX BeleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPraHMYEeCKUX
BEIIECTB

OcCHOBHOe co/Iep:KaHue

CamocrosiTesibHasi padoTa

3,5

TCODCTI/I‘leCKOG oﬁyqe}me

[Tpenmet Heopranndeckoit xumun. Knaccudukanus HeopraHuueckux BemecTs. [IpocTsie U cloxHbIe
BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THAPOKCUIBI, KUCIOTHI, COJTH). B3anMocBs3b
HEOPraHMYECKUX BEIEeCTB. ArperaTHble COCTOSIHUS BemiecTBa. Kpucramnnueckue u amopgHbie
BeleCTBA. THUITBI KPUCTALTUYECKUX PEIIETOK (aATOMHAs, MOJIEKYJISIpHAsi, MOHHAS, METAJTTUYECKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM peIIeTK. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BEILECTB OT BUJA XUMUYECKOMN CBSI3U U THIA KPUCTAINYECKON PEIIETKH.
[TprunHBl MHOTOOOpA3Us BEIIECTB

[MpakTnyeckune 3aHATHA

0.5

Homenknarypa HeopraHMuecKHX BEIIECTB: Ha3BaHHUE BEIECTBA UCXO/I U3 UX XUMHUUECKON (OPMYJIIbI
WIN COCTaBJIEHUE XMMHUUYECKON (OPMYIIbI MCXO/Isl U3 HA3BaHUS BEILECTBA 10 MEXTyHAPOIHON
(MIOITAK) mnu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHuecKuxX 3aJaHMi MO KiacCH(UKalMM, HOMEHKJIATYype M XUMHUYECKHM (opMynam
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAaccoB (yrapHbIil Ta3, YIJIEKMCIBIA ra3, aMMHUaK, ramieHas
U3BECTh, HETallleHasl U3BECTh, MUThEBAs COJA U JAPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIIbI XUMUUECKUX
BEIIIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KJIaccy.

HcTouHnky xuMudeckoil nHpopmaimu (cpeicTB MmaccoBoit HH(GopmMaiuu, cetb IHTepHeT u ipyrue).
[Tonck nHpOpMALINY 110 Ha3BaHUSM, HIEHTH(UKATOpAM, CTPYKTYPHBIM popmyiam

OK 2, OK 4.,
OK10 IIK
1.1.-1.6., IIK
2.1.-2.3.

Tema 3.2. Pusuko-

XUMHUYECKHE
CBOMCTBA

OcHoBHOE coepkaHue

CamocTosiTesbHAsi padoTa

7,5

TeopeaneCKoe oﬁyqe}me

OK 2, OK 4.,
OK10 TIK
1.1.-1.6., TIK
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HEOPraHU4YCCKUX  |Metamael. OOmmMe GU3NYeCKue ¥ XUMHYECKUE CBOMCTBAa MeTauioB. CrocoObl MonmydyeHus. 3HAUYCHHE 2.1.-2.3.
BCIICCTB METAJUIOB M HEMETAJUIOB B MPUPOAEC W KUHEIACATEIIBHOCTH 4YeloBeKa W opranu3moB. Kopposus

METAJIJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3mueckne W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIUYHBIE CBOWMCTBA

HemetaiioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa coeIMHeHu HemeTauioB. KpyroBopotsl

OMOTEHHBIX PJIEMEHTOB B IPUPOJIE

JlabopaTopHasi paGora

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX BEIIECTB (OKCHUIOB, TUIPOKCUIOB, KUCIIOT, 0.5

coJiel U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB IMIPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHHUI, )

BBICIIUX OKCHJIOB Y THIPOKCHUIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHHE YPaBHEHMM XMMHUYECKHUX PEAKLMI C Yy4aCTHUEM IPOCTBIX U CIOMXKHBIX HEOPraHUYECKUX

BEIIECTB: METAUIOB W HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAUIOB M aM(pOTEPHBIX JJIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMA ¥ aMQOTEPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJICH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHU Ha CBOMCTBA, COCTaB, MOJYyYEHHE U

0e30macHOEe HCIOJIb30BAHME BAXKHEUIUX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOM

JIEATEIbHOCTH Y€JIOBEKA
Tema 3.3. OCHOBHOe co/Iep;KaHue 4 OK 2, OK 4.,
Hnentudpukauns | CamocrosiTeJbHasi paéora 4 OK10
HCOPraHUYICCKUX | JlaGopaTOpHbIE 3aHATUSA
BCLICCTB JlaGopaTopnas padora «MneHTH(HUKAIMA HEOPTaHUYECKUX BEILECTBY.

Pemienne skcnepuMEHTAIBHBIX 3a7ad MO XMMHYECKHM CBOMCTBAM METAJUIOB M HEMETAJIOB, IO

Pacro3HaBaHUIO U MOJYYEHHUIO COETMHEHUI METAIIJIOB U HEMETAILIOB.

Wnentudukanus HEOPTraHUYCCKUX BEMIECTB C WCIONB30BAHUEM HX (U3HKO-XHMHUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHble peakiuu Ha cynbdar-, KapOoHAT- U XJIOpPHU-

AHHMOHBI, HA KATUOH AMMOHMS
Paznea 4. CTpoeHue U CBOIICTBAa OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHOBHOe coep:KkaHue 4 OK 2, OK 4.,
Knaccudukanus, OK10 IIK
CTpOCHHUE U CamocrosiTesibHasi padoTa 3 1.1.-1.6., [IK
HOMEHKJIaTypa Teoperuueckoe o0yueHue 0,5 2.1.-2.3.
OPraHU4eCKUX IlosiBieHUE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u

3HA4YCHHC OpFaHHqCCKOﬁ XUMHU B CUCTEMC €CTCCTBEHHBIX HAYK.
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BC€IICCTB

XHWMHYECKOE CTPOEHUE KaK IOPSJOK COECIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
OCHOBHBIE TIOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMsI OpraHWdeckux coenuHeHuit A.M. bytieposa.
VYriepoaHblii CKENET OPraHWYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpoeHUs MoJieKyl. M3omepus u n3omepsl.

[Tonstue o ¢yHkuuoHansHOW rpynne. Panukan. IlpuHmmnel Kiaccu(UKaUM — OPraHUYECKUX
coenuHeHUl. MexayHapoaHass HOMEHKJIATypa W TPUHLUUIBl HOMEHKJIATYPbl OpPraHUYEeCKUX
coequnenuil. Ilonstue 00 a3oTcoiepX amuX COEAMHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BEIIECTBAX
(yrmeBomax, xupax, Oenkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUSAX (MOHOMEp, TOJIHUMED,
CTPYKTYPHOE 3BEHO)

JlaGopaTopHble 3aHATHUSA

0,5

Homenkmatypa opraHuuecKuxX COEIMHEHMM OTAENBHBIX KIJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC H
apOMaTUYECKHE YTIEBOJOPObI, CIUPTHI, (DEHOIBI, albIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TIOJIHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEHICCTB OTACIBHBIX
KJIACCOB, HMCIOJNB3Yysl WX Ha3BaHHs MO CHUCTEMAaTUYECKOM M TPUBHAIBHON HOMEHKJIAType (STHIIEH,
aleTHIICH, THIEpUH, (eHoJ, GopMaIbIETH]l, YKCyCHas KHCIOTa, TIUIMH). Pacdersl mpocteimiei
(bopMyIIbl OpraHu4ecKol MOJICKYJIbI, HCXOJI U3 AJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHU

OcHoBHOE coJep:KaHue

14

CamocTosiTeJibHAsI padoTa

13

JlabopaTopHble 3aHATHS

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KJIaccoB (0COOEHHOCTU
KJaccu(UKaui 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKU psit 1 o0mias popmyiia; u3omepus;
buznyecKkue CBOMCTBA; XMMHUECKHUE CBOIMCTBA; CIIOCOOBI MOJIYYEeHHUS):

— TpeJenbHbIe YIIeBOAOPObI (aJIKaHbl U IMKJIOANKaHbl). ['opeHHe mMeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB;

— HempenenbHble (aKeHbI, aJKUHBI M aJKaJIMeHbl) W apoMaTH4ecKue YIrieBoAoposl. ['opeHue
aleTUICHA KaK KICTOYHUK BHICOKOTEMIIEPATYPHOT'O IJIaMEHU JJIsI CBAPKU M PE3KU METAJUIOB

— KHUCIIOpOJCOAepkKalllue COeAMHEHUs (CTIUPTHI U (DEHOIbI, KAPOOHOBBIE KUCIOTHI U (PUPHI, allbIET U IbI
U KCTOHBI, JXUPBI, yriaeBonbl). [IpakThdeckoe NpUMEHEHUE ATHICHTIUKONS, TIUIepuHa, (eHoa.
[Ipumenenue ¢Gopmanpaeruaa, aneTanbIeruaa, YKCYCHOM KHCIOTh. Mplla KakK COMHM  BBICHIMX
KapOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa

— a30TcojJepiKallie COEJUHEHUs (aMUHBI M AMHUHOKHUCIOTHI, Oenku). BbICOKOMOJIEKyIsIpHbIE
COEJIMHEHUS (CUHTETUYECKHEe U OMOJIOTMYECKU-aKTHUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus TUICHA KaK OCHOBHOE HAIIPABJICHUE €0 MCIOJIb30BAHMS.

OK 2, OK 4.,
OK10 TK
1.1.-1.6., TIK
2.1.-2.3.
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I'eneTnyeckas CBSI3b MCXAY KJIaCCaMH OPIraHUYCCKHUX COEIMHEHUI

CBolicTBa OpraHMYeCKHX COEAMHEHUN OTAEIbHBIX KIAcCOB (TpUBHANbHAS M MEXIyHapOaHas
HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUEHUs): TIPEICIbHbIC (aJTKaHbl U IUKIIOATKAHBI),
HenpeeNbHbIe (aJIKEHbI, AJIKHUHBI U aJIKaJUeHbl) U apOMaTUUYECKHE YIIIEBOJAOPOAbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIC  KHUCJIOTBI H  J3(QUPBI, aIbJIETHIbl W KETOHBl, aMHUHbBI ¥  aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs. 3aJlaHHhs Ha COCTABJICHUE YPABHEHUH XUMHUYECKHUX PEaKLH C
y4acTHEM OPraHMYEeCKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM 4HCIE 10 MPEAJOKEHHBIM IIETOYKaM MPEeBpALICHHI),
XapaKTepU3YIOUINX XUMUYECKUE CBOMCTBA OPraHMYECKUX COECIUHEHHUI OTAEIbHBIX KJIACCOB, CIOCOOBI
UX TONY4YeHHS U Ha3BaHHE OPraHMYECKHX COCOUHEHHHN IO TPUBHAIBHOW WM MEXIYHAapOTHOM
CUCTEMATUYECKON HOMEHKIIATypeE.
Pemenne mpaKTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIACCOB

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB PU HarpeBaHUH'".
ITomyuyenue 3THeHa U U3yYEHHE €ro CBOMCTB. MoenupoBaHue MOJIEKYJI M1 XUMUYECKUX MTPEBPAICHUI
Ha IIpUMEPE dTaHa, YTWICHA, alleTUIIEHA U JIp.

Tema 4.3.
WNnenrudukanms
OpraHUYECKUX
BEILECTB, UX
3Ha4YEHHE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JeATEIbHOCTH
YyeJioBeKa

OcHOBHOe coiep:KkaHue

CamocrosiTesibHasi padoTa

55

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. Ilpumenenume u Ouosoruyeckass posib yrieBoaoB. OkucieHue
VIJIEBOJIOB — WCTOYHUK DHEPTHU JKUBBIX Opranu3moB. OO0nacTd NpPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB mnumy B opranu3Mme. buonoruueckue ¢yHkuuu OenkoB. buonoruueckue
GbyHKIMM kupoB. Posib oprannyeckoil XMMUU B pelIeHUH MPoOJIeM MUIEBOW 0€30aCHOCTH

Ponp opranuyeckoil XMMHMHM B pELICHHU IpOOJEM 3HEPreTHuecKkoil 0e30macHOCTH, B Pa3BUTUHU
MEIUILMHBI, CO3/1aHUH HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB SHEPruu (IbTEPHATUBHBIE HCTOUHUKU
sHeprun). OmacHOCTh BO3JEHCTBHUA HA >KMBbIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX
KJIacCOB (yTJI€BOAOPOABI, CHUPTHI, (PEHOIBI, XJIOPOPTaHMUECKUE MPOW3BOIHBIC, ATBIACTHABI U Jp.),
CMBICJI TOKA3aTesIsl IPeJIeIbHO JOIYCTUMON KOHLIEHTPALIH

JlabopaTopHble 3aHsATHS

0.5

JlaboparopHas pabdoTta: “UneHTHUKAINS OPTAHUYECKUX COSAMHEHUN OTJEIBHBIX KIIACCOB”

W nenTuduKanms OpraHMuecKuX COCTUHEHUH OTICIIBHBIX KIacCOB (Ha MpUMepe allbJCTHIOB, Kpaxmala,
YKCYCHOH KHCIIOTBI, O€JIKOB W T.M.) C HCIHOIb30BaHUEM UX (PUIUKO-XUMUYECKUX CBOWCTB U
XapaKTePHBIX KA4YeCTBEHHBIX peakinuid. JleHarypamusi Oeika Tpu HarpeBaHuu. l[BeTHbIe peakuuu
0enkoB. BO3HWKHOBEHHE AHATUTHYECKOTO CHTHAJIA C TOYKH 3PEHUsS XHMHYECKUX MPOILECCOB IMPHU

OK 2, OK 4.,
OK10 IIK
1.1.-1.6., IIK
2.1.-2.3.
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NPOTEKAHUN KAYeCTBEHHOMN PEaKIiy, O3BOJISIOIIEH HIeHTH(DUITUPOBATH MPEJI0KEHHBIC OPTaHUUECKUE
BEIECTBA

Pa3znea S. KuneTnuyeckne U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX Pearkmuii 4
CkopocTb OcHoBHOe coaep:kaHue 4 OK 2, OK 4.,
XUMHUHCCKIX CamocrosTe/1bHAst padoTa 3,5 OK10 IIK
peaKIui. 1.1.-1.6., IIK
X UMITIECKOE JlabopaTopHble 3aHATHUSI 0.5 2.1..2.3.
paBHOBeCHE CKOpOCTh peakiyu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (aKTOPOB: MPUPOIBl PEArHPYIONINX BEIIECTB,

KOHIICHTPAIlMU PEarupyromux BeUIecTB, TeMIepaTypbl M IUIOMIA[M PEAKIUOHHOW TMOBEPXHOCTH.

TernoBbie 3 (HEKTH XUMUYECKUX PEaKIid. IK30- U SHIOTEPMHUYECKHIE, PEaKIINH.

OOpatumocTh peakuuidl. XHUMHUYECKOE PaBHOBECHE W €ro CMEIICHUE MOJ JIEHCTBHUEM pPa3IMYHBIX

(bakTOpOB (KOHIIEHTPALIUS PEarecHTOB WM MPOIYKTOB PEaKIMH, JaBICHUE, TEMIIEpaTypa) JUIsl CO3IaHHs

ONTUMAJIBLHBIX YCIOBHI MPOTeKaHus XuMuueckux mnporeccoB. [lpuniun Jle [aTtenbe

Pemrenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHWN Ha aHaIM3 (AKTOPOB, BIUSIONIMX HAa H3MEHEHHUE

CKOPOCTH XMMHMYECKON peakify, B T.4Y. C MO3ULIUN SKOJIOTHYECKU 11eTIeCO00Pa3HOT0 MOBEACHUS B OBITY

U TPYJOBOH JIEATETFHOCTH B LENISIX COXPAHEHUS CBOETO 3I0POBBS M OKPYKAIOIIEH MTPUPOTHON CPEJIBI.

Pemenne mMpakTUKO-OPHEHTUPOBAHHBIX 3aqaHUil Ha mnpuMeHeHue mnpuHnumna Jle-lllarense s

HAXOXXICHUS HAIPaBICHUS CMEUICHHUS pABHOBECHS XHMHYECKOHW peakIuu H aHain3 (aKkTopos,

BIUSIIONINX HA CMEIIEHUE XUMUIECKOTO PABHOBECHS
Pa3neu 6. PacTBOpbI 10
Tema 6.1. OcHoBHOe coJep:kaHue 2 OK 2, OK 4.,
Honstre o CamocTosiTeJIbHasi padoTa 2 OK10 IIK
pacTsopax TeopeTnueckoe o0yueHHe L.1.-1.6., IIK

PacTBopenne kak ¢usuko-xummuueckuii mporecc. PactBopsl. CriocoObl NMPUTOTOBICHHS PacTBOPOB. 2.1-2.3.

PactBopuMocTh. MaccoBass m01s pacTBOpeHHOro BemiecTBa. CMBICT MOKazaTens MpeneiabHO

JIOITyCTUMOW KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE SKOJIOTHIECKOI 0€301MacHOCTH.

[IpaBuiia SKOJOTMYECKU 1€I€CO00pPa3HOr0 TMOBEACHHUS B OBITY U TPYIAOBOM ACSITENBHOCTH B LIEJSIX

COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOLIEH MPUPOIHON CPEbl; OMACHOCTh BO3JCHCTBHS HA JKUBBIE

OpTraHU3MBbI OTPE/ICIICHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPHI, UCIIOIB3YEMbIC B OBITOBOW U

MIPOU3BOJCTBEHHON ACSITEILHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE COJIePKAHUE 8 OK 2, OK 4.,
Uccnenosanne CamocrosiTeibHas padoTa 7,5 OK10 K
CBOMCTB PacTBOPOB JIaGopaTopHbIe 3aHSTHS 05 1.1.-1.6., IIK
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JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOB». 2.1.-2.3.

[TpuroroBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTpAUH (C MPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCaMM) U ONIPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.

Pemenue 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue NPUKJIATHOT0 MOLYJIsI)
Pazgea 7. XuMmusi B ObITY M IPOM3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BEKa 4 OK 2, OK 4.,
Xumusi B OBITY M |OCHOBHOE CO/IepsKAHME 4 OK10 IIK
TIPOMSBOACTBCHHON | -, 1 b cTosITEAbHAS pabora 2.5 ;i-;g’ fK
JeATEIbHOCTH oLem2d,
YenoBeKa TeopeTnueckoe o0yueHue 0,5

Hogeiimure qocTrkeHNs: XUMHUYECKON HAYKH U XUMHUYECKOHN TexHonoruu. Ponb xumMuu B o0ecnieueHnn

HKOJIOTHYECKOM, YHEPTETUUECKON 1 MUIIEBO 0€301MacHOCTH, pa3BUTHH MeAULMHBL. [IpaBuia nmoucka u

aHaIM3a XUMHYECKOW HH(OpMAIMM U3 PA3NUYHBIX MCTOYHUKOB (HAy4yHass W Yy4yeOHO-Hay4Has

JTUTEpaTypa, CpeACTBa MaccoBo nH(popManuu, cetb UHTEpHET)

IIpakTHYecKkue 3aHATHSA 1

[Touck W aHanM3 KEWCOB O MPUMEHEHHH XUMUYECKHUX BEIIECTB M TEXHOJIOTHH C y4eTOM Oymymieit

npoecCHOHATIBPHON  JNEATeNIbHOCTH [0  TeMaM:  BaXXHEHIIME  CTPOMTENbHBIE  MaTepualbl,

KOHCTPYKLMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHalbl s JJIEKTPOHUKH,

HaHOMAaTepHaJlbl, TEKCTWJIbHBIC BOJIOKHA, HWCTOUYHHUKH DSHEPrHUH, OPraHUYECKUE U MHUHEPAJIbHbIE

ya00peHus, JiekapCTBEHHbIE BELIECTBA, OBITOBAs XUMHUSI.

3amuTa: [IpencraBieHue pe3yabTaToB pelieHus: KeHCoB B (hopMe MIUHH-TOKIIAA C IPE3CHTAIEH

IIpome:xxyTouHas aTTecTalMsA MO AUCHMILIMHE (] PepeHHHPOBAHHDBII 3a4eT 2

Bcero 78
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3. YcaoBus peajm3anuy nNporpaMmMsbl 001eo0pa3oBaTeibHOM AU CHUIIIHHBI
3.1. TpeOoBaHus1 K MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYCHHIO

Jns peanuzanuu y4eOHOM AMCHUIUIMHBI «XHMMHS» OOOpPYAOBaH KOMIBIOTEPHBIN Kiacc,
00OpYIOBaHHBIH TEPCOHAIBHBIMU KOMITBIOTEpAMH Ui  OOYYaroIIUXCs ¥ MpernojaBaTels, ¢
YCTaHOBJICHHON Ha HUX CETeBOM Bepcuei «BupryanbHas naboparopus. XuMus»

TexHuueckue cpeacTBa oOyueHUs: NMEPCOHANbHBIE KOMIBIOTEPHI C YCTAaHOBJIEHHOM Ha HUX

nporpamMmmoii « BuptyansHas nabopatopusi. XuMus».
VYyeOHoe HarnsgHoe mnocoOue «BuptyanbHas naGoparopus. Xumus» NpeAHA3HAUYEHO JUIs
BBIMIOJIHEHUST  JTAOOPAaTOPHBIX pabOT CTyA€HTaMM Ha Yy4YeOHbIX 3aHATHAX, a TaKkKe Ui
CaMOCTOSITENILHOU paboThl. YueOHoe mocoOre MpeacTaBiIsieT cOO0H KOMIUIEKT JJaOOpaTOPHBIX padoT
(6onee 22-x). B pamkax kaxoil 1abopaTopHoi pabOTHI MPETyCMOTPEHO BHIMIOTHEHHUE OMBITOB (OT 2-
X nmo 10 mist xaxnaod paboThI), TECTUPOBAaHWE HA 3HAHME TEXHUKH OE€30MacHOCTH, HWTOTOBOE
TECTHPOBaHHUE.

3.2. PekoMeHayemasi JiuTepaTypa
OcHoBHast TUTEpaTypa:
1. Tabpuensa O.C. Xumus. 10 knacc. ba3oBsiil ypoBeHb: y4eOHUK.- 2-€ U3]1., CTEPEOTHUIl. — M.:
Hpoda, 2019. — 191 c.
2. Tabpuensu O.C. Xumus. 11 knacc. ba3zoBelit ypoBeHb: y4eOHHK.- 2-€ U3/., cTepeoTHrl. — M.:
Hpoda, 2019. — 223 c.

JlonoJHUTeNbHAs JINTepaTypa:

1. ®anees I'.H. Xumus: yae6nuk ms CIIO FO.A.JleGenes u ap.; mox. pen. [.H. daneesa.- M.:
FOpaiir, 2020r.-238c. https://urait.r

2. ®apeeB '.H. Xumus: 3agaunuk: yue6Hoe mocodbue miast CIIO / FO.A.JleGeneB u np.; MOA.
pen. I'.H. ®aneesa.- M.: FOpaiirt, 2019r.-238c. https://urait.r

HNHTepHeT-pecypcebl:
www.hemi.wallst.ru (O0pa3oBaTeEILHBIA CANUT /I IIKOILHUKOB « XHMHU ).
www.chem.msu.su (DIeKTpoHHAas OMOIMOTEKA 10 XUMUH).
www. enauki. ru (MHTepHET-U3IaHNe JUIS] YIUTener « ECTecTBEHHbBIE HAYKIY).
www. hvsh. ru (GkypHaa «XHMUS B IITKOJIEY ).
www. hij. ru (kypHan «XuMUs U )KU3HBY)

4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JUCHHUIIJINHBI

KoHTposb U OIleHKa pe3ysbTaTOB O0YUYEHHUsI OCYLIECTBISIETCS MperojaBaTesieM B Ipolecce
MIPOBEJICHUS] IPAKTHUECKUX 3aHATUN U J1a0OpaTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBITOJIHEHUS
o0yYarolMMHUCs WHAWBUIYAIbHBIX 3a/JaHUl, NPOEKTOB, HccienoBaHuil. PesynbraThl 00ydeHUs
OTIpEeENSOT, YTO OOydaroIuecs NOJKHBI 3HATh, MOHUMATh U JIEMOHCTPUPOBAThH IO 3aBEPILIECHUU
U3Y4YECHUS] JUCLUIUINHBI.

Jnst popmupoBaHusi, KOHTPOJII U OLEHKH PEe3yJbTaTOB OCBOCHHUS Y4YEOHOM IHCIUIUIMHBI
UCTOJB3YETCsl CUCTEMa OLICHOYHBIX MEpOIPHITUHN, MpeACTaBifomas coO00il KOMIUIEKC y4eOHBIX
MEPOIPUATHI, COTIAaCOBAHHBIX C pe3yjbTaTaMu 00ydeHus U chopmynupoBaHHbIX ¢ yueTrom OI'OC
COO (npenmernsle pe3yabTarsl o gucuumiuze) u @I'OC CIIO.
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THUnbl OLEHOYHDBIX

Ne | OK/IIK | Monyas/Pazgen/Tema | Pesyabrar 00ydeHus N
MeponpusTHii
[ | OcHoBHOe conepxxanue
- Pa3nea 1. OcHOBBI LU0 PO
0a3oBble NOHATHS U
CTPOeHHs BellecTBa
3aKOHbI XMMHUH
1.1 | OK 2, CrpoeHne aToMOB CocrtaBnsith xumuieckue | «CTpO€HHE aTOMOB XUMUUYECKUX
OK 4., |XuMHYECKUX JEMECHTOB |(HOPMYIIbI COSAMHEHUN B |3JIEMEHTOB U TIPUPOJIa
OK10 Y NIpUpOAa XMMUYECKON |COOTBETCTBHUH CO XUMHYECKOH CBSI3N».
CBSI3U CTENEHbIO OKUCIICHUS 3a/auu HA COCTABJICHUE
XUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX POopMyT
MCXO/JI U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COSTUHEHUN
ANEKTPOOTPHUIATETILHOCTU |(OKCUIOB, CYJIb()HIOB, THAPUIIOB
U T.IL.).
3a/iaHus Ha UCIIOJIb30BaHHE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COEIUHEHUH 110
HOMEHKJIaType MEKTyHapOHOTO
COI03a TEOPETHUECKOH U
MPUKIAAHON XUMUHU U
TPUBHAJIbHBIX HA3BAHUU JJIs
COCTaBJICHUS] XUMHUYECKUX
(hopMyI1 IBYXaTOMHBIX
COEIMHEHUH (OKCUIOB,
CyJIb(pHUAO0B, TUAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUUECKUX
COETMHEHUH OTAENBHBIX KJIacCOB
1.2 | OK 2, Ilepuonnueckuil 3akoH 1| XapaKTepu3oBaTh «Metamnyeckue /
OK 4., |rabmuma JI.W. XHMHYECKHE JICMCHTBI B |HEMETAJNTNYECKHUE CBOMCTBA,
OK10 Menneneesa COOTBETCTBUU C UX 3JIEKTPOOTPULATEIIBHOCTD U

MOJIO’KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa

CPOJICTBO K AJIEKTPOHY
XHMUYECKHUX DJICMCHTOB B
COOTBETCTBHUE C X AJIEKTPOHHBIM
CTPOECHUEM H TMOJOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKUX d1eMeHTOB [I. 1.
Menneneenay.

[IpakTuueckue 3agaHus Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB M TIEPUOTUICCKUM
HW3MCHCHHEM CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX
COCIMHEHHI B COOTBETCTBHHU C
nonoxkenneM Ilepuonnueckoi
CHCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHus Ha
XapaKTEePU3AUI0 XUMHIECKUX
3JIEMEHTOB: «MeTamindeckue /
HeMeTaJNIMYeCKHe CBOMCTBA,
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THUnbl OLEHOYHDBIX

Ne | OK/IIK | Monyas/Pazgen/Tema | Pesyabrar 00ydeHus N
MeponpusTHi

3JEKTPOOTPULATENHHOCTD U
CPOACTBO K AJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHUEM U TMOJO0KEHUEM B
MEPUOIUYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB
J.1. MenneneeBay

2 Pazien 2. Xumuteckie XapakrepHu3oBaTh THIIBE KonTtpouabnas padora

T xuMuyeckux peakuuii  [«CTpoeHue BemecTBa u
XHMHYECKHEe PeaKIun»
2.1 | OK 2, Turel XUMHYECKUX CocraBisTh peakuuu 3aza4u Ha COCTaBIICHUE
OK 4., [|peakuwmit COCJIMHEHMUS, Pa3JI0KEHUS, |YPABHEHUN PEAKIUNA:
OK10 oOMeHa, 3aMeIIcHN, — COCIMHCHMUS, 3aMCIIICHHUS,
OKHUCJIUTEIBHO- paznoxkeHus, 0OMeHa;
BOCCTAHOBUTEJIbHBIC — OKHUCJIUTENIbHO-
peaxkuu BOCCTAaHOBUTEJIBHBIX PEAKIUH C
HCII0JIb30BAaHUEM METO/a
3NEKTPOHHOIO OasiaHca.
3ajaun HaA pacueT MaccChl
BellecTBa UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, MAacCe WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKkiuu BEIIeCTB; Pacu&Thl
Macchl (00bEMa, KOTHMIECTBA
BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEeKTpOIUTUYECKAs CocTaBiATh ypaBHEHUS 3amaHust Ha COCTaBIIEHUE
JIACCOITMAITNS U MOHHBIM |XUMHUYECKUX PEaKIINH MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO OOMEHa C peaKkiuii C yyacTUEM KUCIIOT,
y4acTUEM OCHOBAaHHH U COJIEH,
HEOPTraHWYECKUX BEILECTB |yCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEIIBI
JlaGopatopHas pabota "Tursl
XUMHYECKHUX peakui”

3 Paznen 3. Crpoenne u |HUcciaenoBath crpoernue u|KonTposabHas padora
CBoOlicTBA CBOJliCTBa «CBoiicTBa HEOPraHUYECKHX
HEOPraHu4ecKux HEOpPraHu4ecKUuxX BellecTB»

BellleCTB BellleCTB
3.1 | OK 2, Knaccudukanms, KnaccudurupoBats Tect «HoMeHnknaTypa u Ha3BaHUE
OK 4., HOMEHKJIaTypa 1 HEOPraHUYECKHUE HEOPraHWYECKUX BEILECTB UCXOS
OK10 CTpOECHUE BEIIIECTBA B COOTBETCTBUU U3 UX XUMHYECKON (POPMYITBI UITH
IIK 1.1.- |HEopraHuyecKkux C UX CTPOCHUEM COCTaBJICHUE XUMHUUYECKOU
1.6., I[IK |BemecTB (hopMyJTbI HICXOS U3 Ha3BAHUSA
2.1.-2.3. BEILIECTBA 110 MEXIYHAPOAHOU

WJIM TPUBHAIBHOMN
HOMEHKJIaType».
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTt 00yuenuns

Tunbl OEeHOYHBIX
MeponpPUsITHIA

3aauM Ha pacyeT MacCcoBOM 10U
(Macchl) XUMUYECKOTO DJIEMEHTA
(coenuHeHUs1) B MOJIEKYJIE
(cmecn).

IIpakTrueckue 3agaHus 10
KJaccupuKaluy, HOMEHKIAType U
XUMHAYECKHM (hopMyIiam
HEOPraHUYECKUX BEILEeCTB
Pa3IUYHBIX KJIACCOB.
[IpakTrueckue 3agaHus Ha
ONPEACICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BH/1a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUINYECKOM
pelIeTKku

3.2

OK 2,
OK 4.,
OK10
MK 1.1.-
1.6., TIK
2.1.2.3.

DOU3NKO-XUMHYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TaKXKe TUIa
KPUCTaJUIMYECKOU
pelIeTKH

Tect «Oco0eHHOCTH XUMUYECKUX
CBOICTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
THUIPOKCHUJIOB U COJIEI».

3a/aHus Ha COCTaBIICHUE
YPAaBHEHUN XUMUYECKUX PEaKIUI
C Y4acCTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBAaHUHN M aM()OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOICTBa U CIIOCOOBI OJTYUYEHUS.
IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOICTBA U MOJIy4YECHUE
HEOpPraHMYECKUX BEILIECTB
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OK 2,
OK 4.,
OK10

Nnentuduxanus
HEOPTaHUYECKUX
BEIECTB

HUccnenosats
KaueCTBEHHbBIC PEAKIINU
HEOPTraHWYECKUX BEIIECTB

[IpakTHKO-OpHUEHTUPOBAHHbIE
3aJJaHHs IO COCTABJICHUIO
XUMHUYECKHUX PeaKIUid ¢ yYacTHEM
HEOPTaHMYECKHUX BEIIECTB,
UCIIOJIB3YEMBIX ISl KX
unenrudukanumn.Jlaboparopuas
pabora: “Unentudukanus
HEOPraHUYeCKUX BEIeCTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpraHnvyecKux
BelleCcTB

HccaenoBarb cTpoeHue 1
CBOHCTBA OPraHU4YeCcKHUX
BelIeCTB

KonTtposbHnas padora
«CTpoeHue u cBOICTBA
OpraHUYecKHX BellecTB)

4.1

OK 2,
OK 4.,
OK10

Knaccuduxkarus,
CTpOCHUE U
HOMEHKJIaTypa

Knaccudpummponatsb
OpraHUYECKHE BEIIECTBA B
COOTBCTCTBHUH C UX

1. 3amaHus Ha cocTaBJIeHHE
Ha3BaHWH OPraHUYECKUX
COECIMHEHM 10 TPUBUAJILHON WIH
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THUnbl OLEHOYHDBIX

Ne | OK/IIK | Monyas/Pazgen/Tema | Pesyabrar 00ydeHus N
MeponpusTHi
IIK 1.1.- |opraHuuyecKux BEIECTB |CTPOCHHEM MEKIyHAPOAHOU
1.6., IIK CHCTEMaTUYECKOW HOMEHKIIATYpE.
2.1.-2.3. 2. 3agaHusi Ha COCTaBJICHUE
MIOJIHBIX U COKpPAIIEeHHBIX
CTPYKTYPHBIX (OPMYT
OpPraHMYECKUX BEILEeCTB
OTJIENbHBIX KJIACCOB.
3. 3aauu Ha onpeaeIeHue
npocTeiiiei GopmMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOS
U3 AJIEMEHTHOr0 cocTaBa (B %)
4.2 | OK 2, CBoiicTBa OpraHn4ecKkux | Y cTaHaBIUBaTh 1. 3ajaHus Ha cOocTaBJIEHHE
OK 4., |coenuHeHMit 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pEaKIUil
OK10 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
K 1.1.- OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX
1.6., I[IK CTPOEHHUSI MOJIEKYJI COCTaBa U CTPOECHHUS.
2.1.-2.3. 2. 3agaHus HA COCTABIICHUE
YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui U
TEHETHUYECKOM CBSI3U
OpPraHMYECKUX BEILECTB PA3HBIX
KJIaCCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHHUSM PEaKIHil ¢ yuacTuEM
OpPraHMYECKUX BEILECTB.
4. Jlaboparopnas paboTa
“IIpeBparnieHust OpraHM4EeCKUX
BEIIECTB IPU HarpeBaHuu"
43 | OK 2, Nnentuduxanuys Uccnenosats 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 4., |opraHuuyecKux BEIECTB, [KAUECTBEHHbIE PEAKLIUU  |3a/laHus IO COCTABIICHUIO
OK10 MX 3HAYCHUE U OPraHUYECKHUX XUMHUYECKUX PEAKIUN C ydacTUEM
[1IK 1.1.- |mpumeHeHue B OBITOBOW |COEAMHEHHH OTJACIBHBIX |OPraHUYECKUX BEUIECTB, B T.4.
1.6., I[IK |1 mpou3BOICTBEHHOM KJIaCCOB WCIIOJIB3YEMBIX JIJISI UX
2.1.-2.3. |#eATenbHOCTH YEI0BEKa UACHTU(DUKAIMY B OBITY U
HPOMBIIIEHHOCTH.
2.JIaboparopnas pabota:
“UnenTudukanus opraHudecKux
COCIMHEHUU OTJEIbHBIX KJIACCOB™
5 Paspea S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHAE PA3JINYHbIX
TepMoAMHAMHYecKHe |(PaKTOpPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NpOTEeKaHUsl XHMHMYeCKHX peakuui
XHUMHYECKHX PeaKkuui
5 | OK2, CkopocTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 4., |peakuwmii. XumMudeckoe |BIMSHHE KOHIEHTPALMU |TEOpEeTHUYEeCKHE 3a/aHus Ha
OK10 paBHOBecCHE pearupyroInX BEIIECTB U |aHAIHU3 (PAKTOPOB, BIUSIONINX HA
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THUnbl OLEHOYHDBIX

Ne | OK/IIK | Monyas/Pazgen/Tema | Pesyabrar 00ydeHus N
MeponpuATHH
IIK 1.1.- TEMIIepaTypbl Ha CKOPOCTh |U3MEHEHUE CKOPOCTH XUMUYECKON
1.6., IIK XUMHYECKUX PEaKIUi peakuuu. [Ipaktuko-
2.1.-2.3. XapakTepu3oBaTh OpUEHTUPOBAHHbBIC 3aJaHUS HA
BIIMSIHUE NU3MEHEHUS npUMeHeHue npuHiuna Jle-
KOHIIEHTpaluu Bemects, |(lllaTenbe s HaxoXaAeHUS
PEeaKIu Cpeibl U HaIlpaBJIeHUs] CMELICHUS
TEMIIEPATYpPhI HA PaBHOBECHS XUMUYECKON PEAKIIUI
CMEIlIeHHEe XUMUYECKOTO (M aHaiu3 (GaKkTOPOB, BIUSIOMINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBeECHS

6 HccnenoBarbh HCTHHHBIE

Pasnen 6. PacTBopsl PacTBOPHI C 32IaHHBIMU
XapaKTepPUCTHKAMH
6.1 | OK 2, [TonsTue o pacrtBopax  |Pa3nnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 4., pacTBOPHI pacTBOPOB.
OK10 2. IIpakTUKO-OpHUEHTUPOBAHHbIE
[IK 1.1.- pacueTHbIC 3aJJaHUs Ha
1.6., IIK JUCIIEPCHBIE CUCTEMBI,
2.1.-2.3. HCIIOJIb3yEeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOM AEATEIbHOCTU
YyeJIoBeKa
6.2 | OK 2, Hccnenoanue cBoiictB |HccnenoBats huzuko- JlaGoparopHas paboTa
OK 4., |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpOB™
OK10 UCTUHHBIX PaCTBOPOB
IK 1.1.-
1.6., IIK
2.1.-2.3.

II | IIpogeccnoHaTBLHO-OPHEHTHPOBAHHOE COAEPKAHME (COAepKaHUEe NPUKJIATHOIO0 MOAYJIA)

7 Pazgen 7. OueHnBaTh NOCJEACTBUSA |3amUTA Keica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHaIbHOM
NMPOU3BOJICTBEHHOM MPOU3BOJACTBEHHOM J1esITeJIbHOCTH)

AeATeJbHOCTH AesITeJIbHOCTH YeJIOBeKa

YyeJI0BeKa C MO3UIHUI
IKO0JIOrHYeCKOMi
0e30macHOCTH

OK 2,
OK 4.,
OK10
IK 1.1.-
1.6., IIK
2.1.-2.3.

XuMmus B OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKA

O11eHUBATh TTOCICACTBHS
OBITOBOH U
MIPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UIUN DKOJIOTHYECKOUN
0e30macHOCTH

Keiic (c yuetom Oymymieit
poheCCUOHATTLHOM
JESATETLHOCTH)
Bo3MoOXHBIE TEMBI KEHCOB:
1. [Torennenue kIMMaTa u
BBICBOOOK/ICHHE Ta30BbIX
THPATOB CO JIHA OKeaHa.
2. Bynymue marepuansl 1Uist
aBua-, MalIMHO- U
npUOOPOCTPOCHHUS.

3. HoBsie MaTepuaisl ams
COJIHEYHBIX OaTapeil.
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTt 00yuenuns

Tunbl OEeHOYHBIX
MeponpPUsITHIA

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX MPENnapaToB
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