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PaGouast mporpamMma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- ®enepaabHOr0 TOCYAAPCTBEHHOTO0 00Pa30BaTEILHOTO CTaHIAPTa CPEAHEr0 00IIero oopa3oBaHus,
YTBEP)KJIEHHOTO MprkazoM MunoOpHayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM toctunin Poccuiickoit @enepanuu 7 utons 2012, peructpanronnsiii Ne 24480);

- @enepallbHOTO TOCYAapCTBEHHOr0 00pa30BaTelbHOIO CTaHJApTa CPEeaHEro MnpodeccruoHanbHOro
oOpa3oBanus no cnenuaabHOCTH 15.02.17 MoHTaX, TeXHUYECKOe 00CITy)KHBaHUE, SKCIUTyaTalus U
PEMOHT  MPOMBIIIICHHOTO  00opyAoBaHus (1o  orpacisM), yrBepxkaénHoro Ilpukazom
MunuctepctBa npocsenienust Poccuiickoit denepanuu ot 12.09.2023 N 676 (3apeructpupoBaH B
Munrocte PO 17.10.2023, peructpanuonnbiii Ne 75610);

C Y4eTOM:

- OenepanbHON 00pa30BATENBLHOM MPOTPAMMEI CPEAHETO OOIIEro o0pa3oBaHUS, YTBEPKICHHON
[Ipukazom MunuctepcrBa npocBemenus P® ot 18.05.2023 Ne 371 (3apeructpupoBaHHOTO
MunuctepcrBoM roctumu Poccuiickoit @enepanuu 12 uronst 2023, peructpaunosusiii Ne 74228);
C YUEeTOM:

- TpUMEpHO paboueil mporpamMmbl 00HIE0O0pA30BATENBHON TUCHMIUIMHBI «XUMHS» IS
npodeccuoHaNbHBIX 00pa30BaTENIbHBIX OpraHU3aluid, 0400peHHol 3aceqanuemM llenarormueckoro
coera ®I'BOY AITIO UPIIO, mpoTtokonom Ne6/2025 ot «18» anpenst 2025 roxa.

PabGo4as mporpamMma paccMOTpeHa
Ha 3acenanuu [[IK OOuOI'CD
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OMOJIOTUH U XUMHUH
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1. OBIIASI XAPAKTEPHCTUKA PABOYE# IIPOIPAMMbBI
OBIEOBPA30BATEJLHOM JMCUMIIIMHBI
OVY/]1.07 XUMUSI

1.1. Ileab u MeCcTO AUCHHUILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl
Ilens pmucnunauesl: POPMUPOBAHHME Yy CTYIEHTOB IPEIACTABICHHA O XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHHbBI MHpa KaK OCHOBBI IPHUHSATHUS pPELICHUI B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYalUsAX, OTBETCTBEHHOI'O IIOBEICHNUS B IIPUPOJHOM Cpeae.

O6meo6pazoBarenbHas gucuuminaa OV .07 XUMUA sBnsercs o0s3aTenbHOM 4aCcThIO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3oBaTenbHOM porpaMMbl B cootBeTcTBru ¢ @I'OC CIIO o
crenpanbHOCTH 15.02.17 MoHTaX, TEXHHYECKOE OOCTY)KHMBAHHE, DKCIUTyaTallsi U  PEMOHT
IPOMBIIIJICHHOTO 000py10BaHus (TI0 OTPACIISIM).

1.2. Iliianupyemblie pe3yJbTaThl 0CBOEHUS 00111e00pPa30BaATeIbLHON AN CIUIIIHHBI
[Inanupyemble  pe3ynbTaTbl  OCBOCHHUSI  00II€00pa30BaTENbHOM  JTUCHUILIAHBI

onpenenstorcst B coorBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HAUCHHE
JTUCIUTIIINHA uMeeT pu popmupoBanuu u pazsutun OK u T1K.
B pesynbpTaTe ocBOCHUS AUCIUIUIMHBI 00YJarOUTUNCS JOJKEH:

Kon u HaumenoBanue [1nanupyemble pe3yabTaTbl OCBOEHUS TUCHUIUINHbI
bopMUpyEeMBIX KOMIETSHIIHIA Ob6mue JlucuuniuHapHble
OK 01. Beibupatsb criocoOsl OBJaanenue - 3HaThb OCHOBOIIOJIATAKOIIME
pelieHus 3a1a4y YHHBepPCAJbHBIMU TMOHATHSI (XUMUYCCKHIMA
npodeccuoHanbHOM Y4eOHbIMH AJIEMEHT, aTOM, H30TOIl,
JIEATEeTbHOCTH MPUMEHHUTENIBHO K | MO3HABATEJIbHBIMH AJIEKTPOHHAsI 000JI0UYKa
Pa3IUYHBIM KOHTEKCTaM NelCTBUSAMMU: aroma, s-, p-, d-
1) 6a30BbIe JJOTHYECKHE 3JIEKTPOHHBIE OPOUTAIIN
nelcTBUSA: aTOMOB, MOJIEKYJIa,
- CaMOCTOSITENIBHO BaJICHTHOCTD,

dbopMynupoBaTh U
aKTyaJIM3UpPOBaTh MPOOIEMY,
BCECTOPOHHE €€
paccMaTpuBarth;

- OIPENENATh LEeIH
JIeATEeTbHOCTH, 3a]aBas
napameTpbl U KPUTEPUH UX
JIOCTH>KEHUS, COOTHOCUTh
pe3yNbTaThl JESTENLHOCTH C
MOCTaBJIECHHBIMU 1IEJISIMU;

- HCII0JIb30BAaTh MIPU OCBOCHUH
3HaHUI NPUEMbI JOTUYECKOTO
MBIIICHUS - BBIJCISTH
XapaKTepHbIEC TPU3HAKU
MOHSITUN U yCTaHABIIMBAThH UX
B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIHNE TTOHITHS
JUTSE OOBSICHEHHUS OTIeTIBHBIX
(haKTOB U SIBIICHHUIA;

2) 6a3oBbIe
HCCJIe10BaTeIbCKHE
ACHCTBUSA:

ANEKTPOOTPHULATETBHOCTb,
XMUMUYECKas CBA3b,
CTpYKTypHas ¢popMmyiia
(pa3BepHyTas U
COKpaIlleHHas ), MOJIb,
MOJIsIpHas Macca,
MOJIIPHBIN 00BEM,
3JIEKTPOOTPHULIATENILHOCTD,
CTETeHb OKHUCIICHUS,
XMUMUYECKas CBS3b
(xoBayeHTHAs, MOHHAS,
MeTaJuIn4YecKas,
BOJIOPO/IHAS),

KpucCTaJlliIn4eCKasd peuICTKa,

THUIBI XUMHUYECKHUX
peaxkuuii, pacTBop,
AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,
JIEKTPOIUTUYECKAS

JIUCCOLIAINS, OKUCIIMTEIb,

BOCCTaHOBUTEIb, CKOPOCTh
XUMHYECKON PEAKIUH,
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- BJIaJICTh OCHOBAMHU METOJIOB
HAyYHOTO MMO3HAHUS BEUICCTB
U XUMHUYECKUX PEaKlnii;

- hopmynupoBaTh HeTH U
3aJ1a4uM UCCIIEeIOBaHMUS,
UCIIOJIb30BaTh TTOCTABIICHHBIE
U CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIE BOIIPOCHI
B KaUeCTBE MHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JIJIsI
(dbopMUPOBaHUS TUIIOTE3BI 110
MIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXJICHHUIA;
- BIIQJICTh HaBBIKAMU
CaMOCTOSITENILHOTO
TUTAHUPOBAHUS U ITPOBEICHUS
YUEHUYECKUX IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMCHHSI
Ha0JII0/1aTh 32 X0JA0M
mporecca, CaMOCTOSATEIHHO
MIPOTHO3UPOBATH €TO
pe3ynbTat, opMyIupoBaTh
0000IIICHHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTHU
pe3yJIbTaTOB HCCIICIOBAHUS,
COCTaBIISITh 00OCHOBAHHBII
OTYET O MPOJICIIAHHON paboTe;
- IPUOOPETATH OTBIT
YYEHUYECKOMN
HCCIIEIOBATENIbCKON U
MPOEKTHOM ESATEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTH U
TOTOBHOCTB K
CaMOCTOSITEILHOMY TTOUCKY
METOJIOB PEIICHHUS
MPAKTUYECKHX 3a]a4,
MIPUMEHECHUIO Pa3TMIHBIX
METOJIOB TIO3HAHHUS;

3) pa6ora ¢ unopmaumeii:
- OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHHKAX
uHpopMaluu (Hay4HO-
MOMYJISIpHAS JIATEpaTypa
XUMHUYECKOTO COJIEpIKAHUS,
CITPaBOYHBIC TTOCOOUS,
pecypcol MHaTepHeTa),
aHaJIM3UPOBATh HH(POPMAITHIO
pa3IMYHBIX BUIOB U (hopm
MIPEJICTABJICHHS, KPUTHICCKH
OIICHUBAThH €€ JOCTOBEPHOCTh
U HEMPOTHUBOPEUHUBOCTH;

- (hopmynmpoBaTh 3aIPOCHI U

XMMHUYECKOE paBHOBECHE,
YIJIEPOJIHBIN CKEJET,
(GbyHKIIMOHATBHAS TPYIIIIA,
paaukai, u3o0Mepus,
M30MEpPbl, TOMOJIOTUYECKHI
psil, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPO U
a30TcojepxKallne
COEIMHEHUS, MOHOMED,
II0JINMEP, CTPYKTYpPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U
3aKOHBI (T€OpHUsl CTPOEHUS
OpPraHUYECKUX BEILECTB
A.M. byrneposa, Teopus
ANEKTPOIIUTUYECKON
JUCCOLMAIUY,
nepuoandeckuit 3akox /1.1.
MemnpeneeBa, 3aK0H
COXPAHEHHUS MaccChl
BEIIECTB, 3aKOH
COXpaHEHUs U
MIpPEeBpAICHHs] SHEPTUU TIPU
XUMHUYECKUX PEAKIHUIX),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK
XUMHUH,
MHPOBO33PEHYECKUE
3HaHMS, JIEKAIIUE B OCHOBE
MMOHUMAHUS MPUINHHOCTH U
CUCTEMHOCTH XUMHYECKUX
SIBJIGHUH, (PaKTOJIOTUYECKUE
CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYyYEHUH U
6e30macHOM
HCIOJIb30BaHUU
BAKHENIIUX
HEOPTaHWYECKHUX U
OpraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOI
NEeSTEIbHOCTH YEJIOBEKA;

- YMETh XapaKTepru30BaTh
HUCTOYHUKHU
YIJIE€BOIOPOAHOTO CHIPhS
(aedTh, MPUPOIHEII ra3,
YTOJIb), CTIOCOOBI UX
nepepadoTKu U
MPaKTUYECKOe TPUMEHEHNE
MPOAYKTOB MEPepadOTKH;

- IMETh CUCTEMY 3HaHUH 00
OCHOBHBIX METOJIaX




MPUMCHATH PA3JIMYHBIC

METO/BI P TIOUCKE U 0TOOpE

nHpopmaluu, HeoOX0UMON
JUTSL BBITIOJIHEHUS Y9€OHBIX
3aJ1a4 OMPEEIIEHHOT0 THIIA;
- CAaMOCTOATEJIBHO BHIOUPATH
ONTUMAJTBHYIO (popMy
npecTaBiIeHUs HHPOPMALUU
(cxemsl, rpadukw,
JarpaMMbl, TaOJIULIBL,
PUCYHKH U JAPYTHE);

- HCII0JIb30BaTh HAYYHBIN
A3BIK B KQUE€CTBE CPEJICTBA
npu paboTe ¢ XUMUYECKON
uH(popMalyen: TPUMEHATh
MEXITPEIMETHBIC
(pusmueckue u
MaTeMaTUYEeCKHE) 3HAKU U
CHUMBOJIBI, (POpMYITBI,
ab0peBuaTyphl,
HOMEHKJIATYPY;

OBJajeHune
YHUBEPCAJIbHBIMH
peryJisiTuBHbIMH
AeCTBUAMMU:

- CaMOCTOSTEIHHO

IJIAaHUPOBATH U OCYHICCTBIIATH

CBOIO TIO3HABATEIbHYIO
JIESITEIIbHOCTD, ONIPEIISIISIS e
LeNH U 33]]a4H,
KOHTPOJIMPOBATH H 110 MEpe
HEO0OXOIUMOCTH
KOPPEKTHPOBATH
npeyiaraeMblii aTropuT™M
JIEUCTBUI MPU BBIMOJIHEHUHN
y4eOHBIX U
MCCIIEIOBATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee

s pexTUBHBIN CITOCOO UX
pEIIeHUs C yI4ETOM
MOJTyYEHUST HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYECKUX
PeaKInsX;

- OCYIIECTBIIATh
CaMOKOHTPOJIb CBOEH
NESITENIbHOCTH Ha OCHOBE
camoaHalin3a ¥ CaMOOIICHKH;
B yactu Tpynosoro
BOCIIUTAHMS

- TOTOBHOCTH K TPYAY,
OCO3HaHHE LIEHHOCTU
MacTepCTBa, TPYI0JI00ue;

HAy4YHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B XUMUU
IIPU U3YYCHHUH BEILECTB U
XUMHUYECKHUX SBJICHUN
(HabmroieHHe, U3MEPEHHE,
HKCIEPUMEHT,
MOJICIIUPOBAHUE),
MCIOJIb30BATh CHCTEMHBIE
XUMHYECKHUE 3HAHUS JUIS
IIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBA3aHHBIX C
BELIECTBAMH U UX
IPUMEHEHHEM;

- YMETb IUITAHUPOBAThH U
BBITIOJTHATH XUMUYCCKUIT
AKCIIEPUMEHT
(mpeBpartueHus
OpPTraHUYECKUX BEUIECTB MPHU
HarpeBaHuu, MOJyYCHHE
ATHJICHA U U3yYCHHUE €TO
CBOWMCTB, KAUE€CTBEHHBIC
peaKIMu OPraHuIeCcKUuX
BEIIECTB, IEHATYpaIlHs
O€JIKOB MY HAarpEeBaHHH,
[IBETHBIC PEAKIIUH OCITKOB)
B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH
0€30MacHOCTH MPH
oOpallleHUH C BeIeCTBaMHU
1 1a00paTOPHBIM
000pyIOBaHUEM,
MPEJCTABIATH PE3yIbTATHI
XUMHUYECKOTO
JKCIIEpUMEHTa B (hopme
3aMucy ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUN
1 (GOPMYyIIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pe3yJIbTaTOoB;

- YMETh XapaKTepU30BaTh
XMUMUYECKHE TPOIIECCHI,
JIeKaIIre B OCHOBE
MPOMBIIIIEHHOTO
MTOJIyYEHUS] CEPHOU
KHCIIOTHI, aMMHUaKa, a TaKXKe
c(hOpMHUPOBAHHOCTH
MpeICTaBICHU 00 00X
HAyYHBIX IPUHIIATIAX U
HKOJIOTHYECKUX MpodiieMax
XUMHYECKOTO
IPOU3BOJICTBA;




- TOTOBHOCTh K aKTUBHOU
JESITEIIbHOCTH
TEXHOJIOTHYECKON U
COLUAIBHOM
HAIPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
IUIAaHUPOBATh U
CaMOCTOSITEIILHO BBITIOJHSTH
TaKylo JAesITeIbHOCTD;

- HHTEPEC K Pa3INIHbIM
chepam nmpodeccuoHaIbHON
JIESITCIIbHOCTH.

OK 02. Ucnomp30BaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a U UHTEPIPETALNH
uH(popMaluu U
WH(pOpPMAIMOHHBIC TEXHOJIOTHH
JUUIS BEITIOJTHEHUS 3a]1a4
npodecCuOHAIbHON
JIeSITEeIIbHOCTU

B o0Js1acTi nennocTHn
HAY4YHOTI'0 MO3HAHUSL:

- copMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKH,
OCHOBAHHOTI'O Ha JIUAJIOre
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOCI'0 MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIICHCTBOBAHHUE
SI3BIKOBOM M UM TATEIIHLCKOM
KYJIbTYpbI KaK CpEJCTBa
B3aUMOJICUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;
- OCO3HAHHUE IICHHOCTHU
Hay4YHOU JESATENbHOCTH,
TOTOBHOCTH OCYIIIECTBIIATH
MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO
JIeSITeIIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;
OeBjaaaenue
YHHBEPCAJIbHbIMHA
Y4eOHbIMU
NMO3HABATEJIbLHBIMH
JeHCTBUSIMMU:

1) 6azoBble JIOTHYECKHE
JeHCcTBHA:

- ONIPEACIATH LU
JIeITEIILHOCTH, 3a1aBas
napameTpbl U KpUTEPUHU UX
JIOCTHIKEHHSA, COOTHOCUTD
pe3ynbTaThl JEATEIbHOCTH C
MOCTaBJICHHBIMH IEJIAMU;

- UCTIOJIb30BaTh IPU OCBOCHUH
3HAHUU MPUEMBI JIOTUYECKOTO
MBIIIJICHUS - BBIIEIATH

- YMETb IJIAHUPOBATh U
BBINOJIHATH XUMUYECKUH
AKCIIEPUMEHT (pa3ioKeHue
IIEPOKCH]IA BOJIOPO/IA B
MIPUCYTCTBUU
KaTajau3aropa,
orpezieNieHUue cpebl
pacTBOPOB BEILECTB C
MTOMOIUIbIO0 YHUBEPCAIBHOTO
MHUKATOpa, BIUSHNE
pa3ianyYHbIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKOMU
peaxkiuu, peakliui HOHHOTO
o0MeHa, KaueCTBEHHBIE
peaxiuu Ha cynbdar-,
KapOOHaT- U XJIOpU/I-
aHMOHBI, Ha KaTHOH
aMMOHHUS, PELLIEHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4
o temam "Metamibl" 1
"Hemetannsl") B
COOTBETCTBHH C MTPaBUIIaMU
TEXHHUKHU 0€3011aCHOCTHU IIPU
oOpallleHUH C BeIeCTBaMHU
1 1a00paTOPHBIM
00opyIOBaHUEM,
MIPEJICTABIATh PE3YJIbTaThI
XUMHYECKOTO
JKCIIEpUMEHTa B (hopme
3aIllMCH YpaBHEHUH
COOTBETCTBYIOIINX PEAKIIUN
U GOpPMYIHPOBAThH BHIBO/IBI
Ha OCHOBE 3TUX
pE3yJIBTATOB;

- IMETb IIPEJICTaBJICHUS O
XUMHYECKON
COCTAaBJISIFOLIEH
€CTECTBEHHO-HAY4YHOHN
KapTHHBI MUPa, POJIU
XUMHUHU B TIO3HAHUH
SIBJICHUM IPUPOJIBI, B
(bopMHPOBAHNUN MBIIIICHUS
U KyJIbTYpbl INYHOCTH, €€
(byHKIMOHATBHOM
IrPaMOTHOCTH,
HEOO0XOAUMOM ISl pelIeHus
MPaKTUYECKHX 3a7a4u U
HKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS
K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpenie;

- YMETh BBISBISTH




XapaKTepHbIEe MTPU3HAKU
MOHSITUN U YCTaHABIIUBAThH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHS
JUTsl OOBSICHEHHUS OTIETbHBIX
(baKTOB U SBJICHUN;

- BBIOMpPATh OCHOBAHUS U
KpUTEPUU IJIs
KJIacCU(UKALUU BEIIECTB U
XUMHUYECKUX PEAKIIUIL;

- YCTaHABIIMBATh IPUUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKY
M3Y4aeMbIMU SIBJICHUSMH;

- CTPOUTH JIOTHYECKHUE
paccyxneHus (MHAYKTUBHEIE,
JIeTlyKTUBHBIE, 110 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX,
(dbopMynupOBaTh BHIBOJIBI U
3aKITIOYCHUS;

- IPUMEHSTH B Mpoliecce
MMO3HAHMUSI, UCTIOb3YEMBIC B
XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH,
peoOpa3oBLIBATh MOJICIIbHBIE
MIPEACTABICHUS - XUMUYECKHI
3HaK (CHMBOJI) DJIEMEHTA,
XUMHUYecKast popMmyia,
YpaBHEHUE XUMUYECKOI
PEaKIINH - TIPU PEIICHUN
yueOHBIX TTO3HABATENBHBIX U
MPaKTUYECKHX 3aj1ay,
MIPUMEHATHh Ha3BaHHbIE
MO/ICJIbHBIC TIPEICTABICHHS
JUIS1 BBISIBJICHUS] XapaKTEPHBIX
MIPU3HAKOB U3Y4aeMbIX
BEILECTB U XUMUYECKHUX
peaKkui.

2) 6a3oBbIe
HCCJIe10BaTeIbCKIe
ACeHCTBUA:

- BJIaJIETh OCHOBAMHU METOJIOB
Hay4HOT'O IMO3HAHUS BELIECTB
Y XUMHYECKUX PEaKIUi;

- opmynupoBaTh HeTH U
3a/1auu UCCIIeIOBAHMUSI,
HCII0JIb30BaTh MMOCTaBJICHHBIE
U CAaMOCTOSITEIIbHO
c(hOpMyIMPOBAHHBIE BOIIPOCHI
B KaueCTBE MHCTPYMEHTA
MTO3HAHMS U OCHOBBI JIJIsI

XapaKTEepHbIEC MPU3HAKU
MOHSATUHN, YCTAaHABJINBATh
HX B3aHMOCBSI3b,
HCII0/Ib30BaTh
COOTBETCTBYIOIIUE MTOHATHS
MIPU OMKMCAHUH COCTaBA,
CTPOCHUS U MPEBpAIICHUI
OpraHUYEeCKUX U
HEOPraHUYECKUX
COCINHCHHIA;

- coOroaTh IpaBuIIa
MOJIB30BAHHUS XUMHUYSCKOM
MOCYJI0H M JIa0OPaTOPHBIM
000pyIOBaHUEM, A TAKKE
npaBujia oOpamieHus ¢
BCIIESCTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSIMU T10
BBIIIOJTHEHUIO
J1a00paTOPHBIX XUMHYECKHX
OIIBITOB;

- IUTsl 00YyYaroImxcs ¢
OTrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBBS:
yMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX
MeToAaX ITO3HAHUS BEIIECTB
W XUMHUYECKHX SBIICHUM;

- YMETb UCIOIb30BaTh
XUMHUYECKYIO CUMBOJIUKY
JIUIS. COCTABJICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BepHyTOii,
COKpalIeHHON ) popMy
OpPraHUYECKUX BEILECTB U
YpPaBHEHUN XUMHYECKUX
peaxkuuii, U3roTaBIuBaTh
MOJIETTN MOJIEKYJT
OpPraHUYECKUX BEILECTB AJIS
WJUTIOCTPAIK UX
XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO
CTPOCHHUS;

- YMETb OINPENENATh BUIbI
XMMHUYECKOH CBSI3U B
OpPraHUYECKUX
COeIMHEHUSX (OMHApHbIE
U KpaTHbIE);

- YMETb KPUTHUYECKU
aHAJIM3UPOBATh
XUMHUYECKYIO




(dbopMUPOBaHUS TUIIOTE3BI 110
MIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;
- BIIQJICTh HaBBIKAMU
CaMOCTOSITENILHOTO
TUTAHUPOBAHUS U IIPOBEICHUS
YUEHUYECKUX IKCIIEPUMEHTOB,
COBEPILICHCTBOBATh YMECHHUS
Ha0JI01aTh 32 XOJA0M
IpoLecca, CaMOCTOSATENbHO
IIPOrHO3UPOBATH €T0
pe3yibTar, GopMyInpoBaTh
0000I11IeHHUS ¥ BBEIBOJIBI
OTHOCHUTEJIBHO JI0OCTOBEPHOCTHU
pe3yNIbTaTOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAaHHBIM
OTYeT O IpoeNaHHO padoTe;
- IpUOOPETATh OIBIT
YYEHUYECKOU
HCCJIEIOBATEIBCKOM U
MPOEKTHOM ESTEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTH U
TOTOBHOCTb K
CaMOCTOSITEIbHOMY MTOUCKY
METO/OB PELICHUS
MPAKTUYECKHX 3aja4,
MIPUMEHECHUIO Pa3TMIHBIX
METOJIOB TIO3HAHUS;

3) padora ¢ nnpopmanmeii:
- OpUEHTHUPOBATHCS B
Pa3IMYHBIX UCTOYHHKAX
uHpopMaluu (Hay4Ho-
NOMYJISIpHAs IUTEpaTypa
XUMHUYECKOTO COJEpIKAHUS,
CITpaBOYHbBIE TTOCOOU,
pecypcol HTepHETA),
aHaJIM3UPOBaATh HH(POpPMAITHIO
pa3IMYHBIX BUIOB U (popm
MIPEJICTABJICHHS, KPUTHICCKH
OLICHMBATh €€ JOCTOBEPHOCTD
Y HETIPOTHBOPEUYHUBOCTH;

U TIPUMEHSATH Pa3IUnYHbIC
METO/IbI IIPH MIOMCKE U 0TOOpE
uH(popMaIuu, HEOOXOAUMOI
JUTSI BBITIOJTHEHUS YIeOHBIX
3aj1a4 ONpeeIEHHOT O THIIA;

- IpUOOPETATh OTBIT
WCTIONIb30BaHUS
MH(OPMaLOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTUI U pa3INyuHbIX
MIOUCKOBBIX CHUCTEM;

nH(pOpMaIHIO, MTOTYyJaeMYIO
U3 pa3HbIX UICTOYHHUKOB
(cpencTBa MaccoBoit
uHpopmanuu, MHTEpHET 1
JPYTHX);

- YMETh yCTaHABIUBATh
MPUHAIIC)KHOCTh
HEOPTraHMYECKUX BEIIECTB
0 UX COCTaBYy K
OIIpeICIIEHHOMY
KJ1accy/TpyIie coeTuHeHUN
(mpocTble BelecTBa -
METaJUTbl U HEMETaILIbI,
OKCH/JIbI, OCHOBaHHUS,
KHUCJIOTHI, aM(OTEepHBIE
TUAPOKCHUJIBI, COJIHN);

- YMETh YCTaHABIUBATh
MPUHAIIIEKHOCTD
W3YYCHHBIX OPraHUYCeCKHX
BEIIECTB 110 UX COCTaBy U
CTPOCHHIO K
OIpEICIICHHOMY
KJIACCY/TPYIIE COSAMHCHHIA
(YyraeBoJopoabl, KUCIOPOT
U a30TCOJIEpIKAIIUE
COC/IMHEHMUS,
BBICOKOMOJICKYIISIPHBIE
COCJIMHEHHS ), JaBaTh UM
Ha3BaHUS 110
crcTeMaTU4ecKoi
nomenkiarype (IUPAC), a
TaK)ke MPUBOIUTH
TPUBUAIBHBIC HA3BAHUS
OTJENbHBIX OPTaHUYECKHIX
BEIECTB (ITUJICH,
MPOMUJICH, alleTHIIEH,
STHJICHTJIUKOJIb, TIUIIEPHH,
denon, popmanbaeru,
areTanbIeT U, MypaBbHUHAS
KHCIIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAS
KHCIIOTa, CTEAPUHOBASI
KHCJIO0Ta, TIII0K03a,
bpykTO3a, Kpaxmal,
LEJUTI0J103a, TJIULIKH);

- YMETh MPOBOJIUTH
BBIYHCIICHUS 110
XUMHYECKUM YpaBHEHUSIM
(maccel, 00beMa,
KOJINYECTBA HCXOTHOTO
BEIIECTBA HITU MPOTYKTa
PEaKIu M0 U3BECTHBIM
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- CaMOCTOATEJIBHO BBIOUPATH
ONTUMAIIbHYIO (hopMy
HpeCcTaBIeHNs HHPOPMALUU
(cxemsl, rpaduKy,
JarpaMMsl, TaOJINLBL,
PUCYHKHU U ApYyTHUe);

- UCTOJIb30BATh HAYYHBIN
S3BIK B KAUECTBE CPEJICTBA
pu paboTe ¢ XMMUYECKON
uHpOpMaLreil: TPUMEHSATh
MEXITPEIMETHbIE
(pusmueckue u
MaTeMaTHYeCKue) 3HaKU U
CHUMBOJIBI, (hOpMYITBI,
ab0peBuaTyphl,
HOMEHKJIATYPY;

- HCTOJIb30BATh U
IpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA

HarJISIIHOCTH;
OK 04. DdpdexTuBHO - TOTOBHOCTb K
B3aMIMOJICHICTBOBATH U PabOTATh B | CAaMOPa3BUTHIO,
KOJJICKTHBE U KOMaHJIC CaMOCTOSITEIIbHOCTH U

CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HAaBbIKAMHU
y4eOHO-UCCIIe10BATENbCKOM,
IIPOEKTHOM U COLUATIbHON
JIeSITEIIbHOCTH;

Osaanenue
YHHBEpPCAJbHbIMH
KOMMYHUKATHBHBIMHU
AeCTBUAMMU:

- 3371aBaTh BOIIPOCHI 110
CYIIIECTBY 00CYXKIaeMOit
TEMBI B X0JI¢ AMAJIOTa U/UIn
JIMCKYCCHUHU, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU
IIPEJI0KEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TPEJIOKEHHOMN
3a/1auu;

- BBICTYNAaTh C MPE3EHTalNER

PE3yJIbTaTOB MMO3HABaTENbHOMI

JIESITSIIbHOCTH, TTOJTyYEeHHBIX
CaMOCTOSITENILHO HIIN
COBMECTHO CO CBEpCTHHKAMU
MIPH BBITTOJTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI 1O
HUCCJIENOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB,
peanu3anuu yaeOHOTO
npoeKTa U (OpMYIHUPOBATH

Macce, 00beMy, KOJIMYECTBY
OJIHOT'O U3 MCXOJHBIX
BEIIECTB UJIU MPOAYKTOB
peaKkium);

- YMETh UCIIOIb30BATh
XUMHUYECKYIO0 CUMBOJIUKY
Ui cocTaBiieHus: GopMyII
BEILECTB U YPABHEHUN
XUMHUYECKUX PeaKIIUid,
CUCTEMAaTUYECKYIO
nomenkiarypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS
OTJENIbHBIX
HEOpPraHUYECKUX BEIIECTB
(yrapHslif ra3, yriieKHCIbIi
ra3, aMMHaK, raiieHas
U3BECTb, HETallIeHas
U3BECTb, MUTHEBAS COJA,
IIUPUT U ApYyTHUe);

- YMEThH OIpenesaTh
BaJICHTHOCTb U CTENIEHb
OKHCJICHUSI XUMHYECKUX
AJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJI
XUMHYECKOH CBSI3U
(xoBasileHTHAas!, MIOHHAS,
MeTaJlJIn4ecKas,
BOJIOPO/IHAs) B
COETMHEHUSIX, THII
KPUCTAJTINYECKON PEIIETKU
KOHKPETHOI'O BELIeCTBa
(aToMHas1, MOJIEKYIISIpHas,
MOHHAsI, METaJlJIN4YecKasi),
XapakTep cpeapbl B BOIHBIX
pacTBopax HEOPraHMUECKUX
COCIUHECHMUI;

- YMETb KJ1accu(uuupoBarhb
XUMHUYECKHE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM
(4uuciy u coctaBy
pearupyrouux BelecTs,
TEIUIOBOMY 3 peKTy
peaxkuuu, U3MEHEHUIO
CTEIIEHEN OKUCIICHUS
AJIEMEHTOB, 0OPaTUMOCTHU
peaxkuu, y9acTHIO
KaTam3aTopa);

- YMETb COCTABJIATH
YpaBHEHUS pEaKIU
Pa3IUYHBIX THIIOB, IOJIHBIE
U COKpalIeHHbIE YpaBHEHUS
peaxiuiit HFOHHOTO OOMeHa,

10
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BBIBO/JIBI 110 pe3yJbTaTaM
MPOBEJICHHBIX MUCCIIEIOBAHUM
IIyTE€M COTJIaCOBAaHUS MO3UIUIT
B X0/1e 00CYyX/IeHUsI 1 0OOMeHa
MHEHUSIMU;

COBMeCTHAas /1esITeJIbHOCTh:
- IOHUMATbh U UCIOJIB30BaTh
MIPEUMYILECTBA KOMaHIHON U
WHIUBUAYAIbHON paboThI;

- IPUHUMATD LIeJIU
COBMECTHOM JESITETbHOCTH,
OpraHU30BBIBATH U
KOOPJMHHUPOBATH AEUCTBUSA IO
€€ JOCTUKEHUIO: COCTABIISATh
IUIaH JIeHCTBUM,
pacnpenensiTh pojiu ¢ y4eToM
MHEHUH YYaCTHUKOB
00CyXaaTh pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U
BBITTOJIHATE paboTy B
YCIIOBUSIX PEAbHOTO,
BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIIATH TO3UTHUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALMSIX,
MIPOSIBJISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

Osuanenue
YHHBEpPCAJbHbIMH
peryJsiTUBHbIMH
AeCTBUAMMU:

- IPUHSATHE ce0s U IPYTUX
JIIOJICH:

- IPUHUMATh MOTHUBBI U
apryMEHTBHI IPYTUX JTOAEH
MIPU aHAJIM3€ PEe3yJIbTaTOB
JeSITEIIbHOCTH;

- IPYU3HABATh CBOE MPABO U
IIPaBO JPYTHX JKOJEH Ha
OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUU
JIPYTOro 4eJI0BeKa;

OK 05. OcymiecTBiATh yCTHYIO U
MHCbMEHHYIO KOMMYHHUKAIIMIO HA
TOCY/IapCTBEHHOM $I3bIKE
Poccuiickoit @enepannu ¢
Y4€TOM 0COOCHHOCTEH

OBJaagenue
YHHBEpPCAJIbHLIMH
yueOHbIMHU
NMOo3HABATEJbLHLIMHU
JeHCTBUSIMMU:

YYHUTBIBasl yCIOBUS, TIPH
KOTOPBIX 3TH PEAKIIMH UJIYT
JI0 KOHIIA;

- YMETb PacKpbIBaTh
CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBHUTECIILHBIX
peaKIuii MoCPeACTBOM
COCTAaBJICHHUSI DJIEKTPOHHOTO
OaJlaHca ITUX PEaKIUii;

- YMETh OOBSICHATH
3aBUCUMOCTBH CKOPOCTH
XMMHYECKON PEAKIIUU OT
pa3IMYHBIX (HAaKTOPOB;
XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B
3aBUCHMOCTH OT BHEIIHETO
BO3/eicTBUS (MpuHIM Jle
[aTenne);

- YMETb MPOBOJIUTH
BBIYMCIIEHHS C
HCIIOJIL30BAHUEM IOHSITHS
""MaccoBas I0JIS BEILECTBA B
pactBope", 00bEMHBIX
OTHOIIIEHUH Ta30B MIPH
XUMHUYECKUX PEAKIUSAX,
Macchl BEIIeCTBa WX
o0beMa ra3oB 110
M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce HIIN
00BEMY OJTHOTO H3
YYaCTBYIOIIUX B PEAKIIUN
BEIIECTB, TCIIOBOTO

s dexra peakiuu Ha
OCHOBE 3aKOHOB
COXpaHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS 1
COXpaHEHUs SHEPTUH,

- YMETb IPUMEHSATH
TTOJIOKEHU ST TEOPUH
CTPOEHHUS OPTaHUYECKUX
BemecTB A.M. bytieposa
JUTSL OOBIACHEHHUS
3aBHICHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M
CTPOEHUS;, 3aKOH
COXpaHEHHUs MaCChl
BEIIECTB;

- YMETb MPOBOJIUTH
peakiuu,
MOATBEPIKIAIOIINE
KauyeCTBECHHBINA COCTaB
Pa3IUYHBIX

11
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COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

1) 6a30Bble JJOrMYecKue
neficTBUSA:

- CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIyKTUBHEIC,
JIeTlyKTUBHBIE, TI0O aHAJIOTHH ),
BBISIBJIATh 3aKOHOMEPHOCTHU U
MIPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBJICHUSX,
(GhopMyIUpPOBaTh BHIBOJIBI
3aKITIOYCHUS,

- MPUMEHSTH B TIPOIIecce
MMO3HAHMUSI, UCTIOIb3YEMBIC B
XUMHU CUMBOJIMYECKUE
(3HaKOBBIC) MOJIEIIH,
npeoOpa3oBhIBATh MOJICIIHHBIC
MIPEJICTABICHUS - XHMHYECKUIT
3HaK (CUMBOJI) JICMEHTA,
xumudeckas popmysa,
YpaBHEHUE XUMHYECKON
PEaKIMH - TIPU PEIICHUH
y4eOHBIX MTO3HABATEIbHBIX U
MPaKTUYECKHX 3a]1a4,
MPUMCHSITh Ha3BaHHBIC
MOJICJIbHBIC TTPEICTABICHHS
JUTSI BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3Yy4aeMbIX
BEILECTB U XUMHUYCCKHUX
peaKuui.

2) 6a3oBbIe
HCCJIeI0BATEILCKHE
nefcTBUSA:

- BJIaJICTh HaBBIKAMH
CaMOCTOSATEIIBHOTO
TUTAHUPOBAHUS U MIPOBEICHUS
YYCHHUECKUX DKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHUS
HaOJIFOJATh 332 XOIOM
rpoliecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATH €0
pe3ynbTat, opMyIUpOBaTh
0000I11IeHNS ¥ BBEIBOJIBI
OTHOCHUTEIIbHO JI0OCTOBEPHOCTH
PEe3yIbTATOB MCCIICTIOBAHMUSI,
COCTaBJIATH 00OCHOBAHHBIM
OTYET O MPOJICITAHHON paboTe;
OBJaanenue
YHHBepPCAJbHBIMU
KOMMYHHKATHBHBIMH
NefiCTBUAMU:

- 3aJ1aBaTh BOMPOCHI O
CYIIIECTBY 00CYXKIaeMOit
TEMBI B XOJI¢ JUaJIora H/WIH

HEOPTraHUYECKHUX BEIIECTB,
pacmo3HaBaTh OMBITHBIM
IyTEM HOHBI,
MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPax
HEOPraHUYECKHUX BEILECTB;
- YMETb XapaKTepU30BaTh
COCTaB, CTPOCHHUE,
(hU3UYECKHEe U XUMUYECKUE
CBOMCTBA TUITMYHBIX
NpecTaBuTeNeH
Pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJICH,
MIPOIMJICH, alleTHUJICH,
Oyraauen-1,3,
MeTuiOyTaaueH-1,3,
OeH301, METAaHOJI, ITAHOIL,
STUJICHTIIMKOIb, TIUIEPHH,
(dheHo, aneTanbaerusa,
MypaBbUHAS U YKCYCHAas
KHCJIOTHI, ITII0K034,
KpaxmaJ, 1eJIII0J103a,
aMUHOYKCYCHasl KHCIIOTa),
WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b
MEXTy HUIMH YPaBHCHHUSIMH
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH C
HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpMYIT;

- cobmoIaTh MpaBuiIa
DKOJIOTUYCSCKU
11e1ecO000pa3HOro
MOBEJICHUS B OBITY U
TPYZIOBOM AESTEIBHOCTH B
LEJISTX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOLIEH
MIPUPOJIHOM Cpe.bl,
0CO3HaBaTh OIACHOCTh
BO3JICUCTBUS Ha >KUBEIE
OpraHu3Mbl OIPEIETEHHBIX
OpTraHUYECKUX BEIIECTB,
MMOHKMMas CMBICTT
noka3zarens [TJIK
(mpenenapHO 10MyCTUMON
KOHIICHTPAIIUH ), TIOSICHSITh
Ha MpUMepax CrocoObl
YMEHBIIEHUS U
MPEAOTBPALEHUS UX
BPEIHOTO BO3/ICUCTBUS Ha
OpraHu3M YeJIOBEKa;

12
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JIMCKYCCUH, BBICKA3bIBATh
uzed, GopMyJIupoBaTh CBOU
HpeATI0KEHUS] OTHOCUTEIHHO
BBITOJIHEHUS TTPEI0KESHHOM
3a1a4H;

- BBICTYIIATh C IIPE3EHTaLUEH
PE3YJIbTaTOB MTO3HABATEIBHOM
JeSITeIbHOCTH, TIOTYYEHHBIX
CaMOCTOSATENFHO HIIH
COBMECTHO CO CBEpCTHHKAMU
IPY BBITIOJHEHUN
XMMHUYECKOT0 3KCIIEPHMEHTA,
NPaKTHYECKOI pabOoTHI IO
HCCJIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTo
poeKTa u (OPMyIUPOBATH
BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEICHHBIX UCCIICIOBAHUIA
IIyTeM COTJIaCOBAHUS IMO3UIINI
B X0/1e 00CYX/IeHUsI 1 0OOMeHa
MHEHUSIMH.

OK 07. ConericTBOBaThH
COXPAHEHHUIO OKpYKaroUIen
Cpelbl, pecypcocOepexeHHtIo,
PUMEHSTH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa, MPUHIUIIBI
OepexIIMBOro MPOU3BO/ICTBA,
s¢(heKkTUBHO AECTBOBATH B
Ype3BBIYANHBIX CUTYAIHIX

B o0gacTH 3K0JOrH4ecKoro
BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKOU KYJBTYpBHI,
MMOHUMAaHUe BIIASTHUS
COLIMATILHO-3KOHOMHMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHON H  COUMAIBHOU
Cpenbl, OCO3HAaHHE
IJ100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPObIIeMm;

- IUTAaHUPOBAaHKE u
OCYILIECTBJICHUE JEUCTBUU B
OKpyXarollel  cpexe  Ha
OCHOBE 3HaHUSA nenen
YCTOHYHMBOTO pa3BUTHSA
YeJI0BEYECTBA,

AKTHUBHOE HENpUsATHe

JIEMCTBUM, TPUHOCAIINX BpeE]
OKpYXaroIlEeH Cpee;

- yMEHuE MPOTHO3UPOBATH
HeOIaronpusTHeIE
HKOJIOTUYECKHE TOCIIEJICTBUS
IIpeITPUHUMAEMBbIX
JIEHCTBH, [IpeaoTBpaIlaTh
ux;

- pacuMpeHue OIbITa
JEATEIbHOCTH HKOJIOTUYECKOMN
HaIPABJICHHOCTH;

- OBJIAJICHUC HaBBIKaAMH

- YMETh PacKpbIBaTh CMBICII
MEPUOIUYECKOr0 3aKOHA
.. MenaeneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMAaTU3HPYIOIYIO,
OOBSICHUTEIIBHYIO U
MPOrHOCTUYECKYIO
GyHKIIY;

- YMETh XapaKTepru30BaTh
(omuchIBaTH) OOIIIHE
XMMHUYECKHE CBOICTBA
HEOPraHWYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB,
MOATBEPKIAThH
CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKITY
HEOPraHMYECKUMU
BEILIECTBAMH C ITOMOIIIBIO
YpaBHEHUU
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUI;

13
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y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOCKTHOM U  COLMAIbHOU
JIeSITEIbHOCTH;

IK 2.2 Pa3zpabarreiBath
TEXHOJIOTUYECKYIO
JOKYMEHTAIUIO JUIS TPOBEICHHS
pabot 1o TEXHUYECKOMY
00CITy’)KUBaHUIO TIPOMBIIIIICHHOTO
(TEXHOJIOTUYECKOTO)
00opyIoBaHuUs.

- OBJIQJICHUC HaBBIKAMU Y4YeOHO-
HCCIIeIOBATENIbCKOM, MPOEKTHOU
Y COLMABHOM NI TEIbHOCTH;

- BJIAJIETh HaBBbIKaMU
CaMOCTOATENBHOIO
[UIAHUPOBAHUSA U TIPOBEICHUSA
YUYEHUUYECKUX DKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh  YMEHUS

HaOJII04aTh 3a XOIIOM
mporecca,  CaMOCTOSTEIbHO
MIPOTHO3HPOBATH €ero

pesynbrar,  (HOpMYyIHPOBATH
0000mIeHus u BBIBO/IBI
OTHOCHTEJIBHO JOCTOBEPHOCTH
pE3yJIbTAaTOB  HCCIICIOBAHUS,
COCTaBIISITH  OOOCHOBaHHBIN
OTYET O MPOAETaHHOH padoTe;

14
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJIBHOM IUCIIATLINHBI

2.1. Tpya10eMKOCTh OCBOEHHS TUCUMILINHBI

Buna yueOHoii padoThl

Oo0BbeM B yacax,

BCEro

1 cemectp BCEI'O, B T1.4.: 32
OCHOBHOE co/iep:KaHHe, B T.4.:

Jlexyuu 19
Ilpakxmuueckue 3anamust 12
IIpome:kyTounas arrecraums (Apyrasi GopmMa KOHTPOJIs1) 1
2 cemectp BCEI'O, B T.u.: 48
OCHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 18
Ipaxmuueckue 3anamus 10
IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIeP/KAHUE, B T.4.: 19
Jlexyuu 3
Ipakmuueckue 3anamus 16
IIpomexyTounasi arrecranus (1uddepeHUMPOBAHHBIN 3a4eT) 1
BCEI'O no qnucummJinHe, B T.4.: 80
OcCHOBHOE cO/Iep:KaHue, B T.4.:

Jexyuu 38
Ipaxmuueckue 3anamus 22
IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIeP/KAHUE, B T.4.: 19
Jlexyuu 2
Ipaxmuuecxue 3anamus 16
IIpomexyTOoUHAs ATTECTALMSA 2

15




16

2.2. TemaTn4yecKuil IJIaH U coJepPKaHUE TUCHHIIMHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasia (OCHOBHOE U PO(deccHoOHAIBLHO-OPHEHTHPOBAHHOE), Oo6bem dopmupyembie
pa3aesioB M TeM Ja0opaTOpHbIEC M PAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAY.Ib 4acoB KOMIIeTEHIIUHN
1 2 3 4
1 cemecTp 32
Paszen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcCHOBHOe coJiep:KaHue 2 OK 01
Crpoenune atoMOB |CoBpeMeHHass MoOjelb CTpoeHuss atoma. CHMBOJMYECKHH S3BIK XMUMHH. XHMHYECKHN DJIEMEHT.
XUMHUYECKUX OnekrpoHHass KoH(purypanus aroma. Kiaccupukaims XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JI€MEHTHI).
3JIEMEHTOB 1 BanentHble  3nekTpoHbl.  BaneHTHOCTb.  DJNEKTpOHHass  MPUPOJAa  XUMHUYECKOM  CBSI3H.
npupoaa DNEeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKON CBsi3M (KOBaJIGHTHAs, WOHHAs, METAJTMYECKas,
XUMHUYECKON BOJIOPOJIHAs) U CLIOCOOBI ee 00pa3oBaHus
CBA3H Jlexkumust Nel XuMuueckuii 3J1I€MEHT. 2
Tema 1.2. OcCHOBHOe co/Iep:KaHue 4 OK 01
[Tepuoanueckuit Ilepuonnueckas cucrema xumMuueckux diaemeHToB J[.M. MenngeneeBa. @PU3MYECKUH CMBICI OK 02
3aKkoH U Tabmuua | [lepuoauueckoro 3akoHa JI.M. MennmeneeBa. 3aKOHOMEPHOCTH HM3MEHCHHS CBOMCTB XHMHUYECKHX
J.. Menneneesa | a1eMeHTOB, 00pa3yeMbIX WMH MPOCTHIX M CIIOXHBIX BEHIECTB B COOTBETCTBHHM C ITOJIOXCHHEM
XUMUYECKOro 3neMeHTa B llepuonnueckoit cucreme. MHpPOBO33pEHUECKOE M HAyyHOE 3HAYEHUE
[Tepuonnueckoro 3akona JI.MI. MenneneeBa. Ilpornosst .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.
Jlexnus Ne2 [lepuoanueckas cuctema xumuaeckux snementoB J1.M. Menneneesa. 2
IIpakTuyeckne 3anaTusa Nel PemieHue nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMU 2
Ha XapaKTepu3allhi0 XHMHUYECKHUX DJJIEMEHTOB «MeTaminueckue / HeMeTallsIM4ecKhe CBOMCTBA,
3JIEKTPOOTPHUIIATETHFHOCTh XUMHYECKUX JIEMEHTOB B COOTBETCTBHH C MX JJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B MEPUOANUECKON cucTeMe xuMuueckux anemenTon J[.M. MenneneeBay
Paspnen 2. Xumuyeckne peakuumn 10
Tema 2.1. Tuner | OcHOBHOE coiepKaHUE 6 OK 01

XUMHYECKUX
peakuuii

Knaccudukaiys u TUIIBI XUMUYECKUX PEAKIUI ¢ yuacTHEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUH peakluii COSAMHEHUS, PA3I0KEHUS, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPSHHUS,
OKHCJICHUSI-BOCCTAHOBJIEHUS.
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YPaBHeHI/Iﬂ OKHCJICHHS-BOcCcTaHOBJICHUS. CTeneHb okucieHnss. OKHUCINTENIh 1 BOCCTAHOBHUTEb.
CocraBicHue u YpaBHHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOTI'O
Oanmanca. OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIE p€aKkiru B IMIpHUPOAC, TPOU3BOACTBEHHEIX IIPpOLIECCaxX U
KUBHCACATCIbHOCTH OPraHn3MOB

Jlexnus Ne3 Turibl XUMHUUECKUX peaKIUil 2

Jlekuust Ne4 YpaBHEHHS OKHUCIICHUS-BOCCTAHOBJICHUS. 2

IIpakTnyeckue 3ansitust Ne2 KonuuecTBeHHbIE OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJUYECTBEHHBIE

3aKOHBl B XMMUHU M pacueTsl M0 ypaBHEHUSAM XMMUYECKHUX peakuuil. Moiab Kak eIMHUIa KOJIMYeCTBa

BeulecTBa. MomsipHas Macca. 3aKOHBI COXPAaHEHHUSI MacChl U AHEPruu. 3akoH ABorajpo. MospHBIi 2

o0beM ra3oB. OTHOCHTENIbHAs MJIOTHOCTh ra3oB. Pacdersl 1Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMH C

MCTIOJIB30BAaHUEM MAcCChl, 00beMa (HOPMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DJIEKTPOIUTHIECKA Teopust 2JIEKTpONIUTHYECKON Auccorani. MoHbl. DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu HnOHHOTO OK 04
A aucconuannia v | oomena. CocTaBiIeHUE peakiMii HOHHOTO OOMEHA IyTEM COCTABJICHHS MX IOJHBIX M COKPAIICHHBIX
HOHHBIN 00OMCH MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha COCTABIIEHNUE HOHHBIX PEeaKIIHii

Jlexnust NeS Teopust 31€KTPOIUTHUECKON TUCCOUALIUY. 2

IIpakTyeckoe 3anaTusa Ne3 “TUNBI XMMUYECKUX PEAKIIMNA™ .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 2

XUMHYecKHuX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX

pacTBOpOB. 3aJaHMsI HA COCTABJIEHNE HOHHBIX peaKIMi

Pa3nea 3.CTpoeHne u CBOMCTBAa HEOPIAaHMYECKHX BelECTB 16

Tema 3.1. OcHOBHOe coJep:KaHue 4 OK 01
Knaccupuxanus, | [Mpeamer Heoprannveckoi xumun. Kiaccudukaris HEOPraHHIeCKuX BeEIECTB. [IpoCThie U CIIOKHBIE OK 02
HOMEHKJaTypa u | BemecTBa. (OCHOBHBIE KIJIACCHl CIIOXKHBIX BELIECTB (OKCHUIBI, THUAPOKCHJBI, KHUCIOTHI, COJH).
CTpOCHHE B3anmocBs3bp HeOpraHMYeCKHX BEIIECTB. ArperaTHble COCTOSHMS BemlecTBa. Kpucramuuyeckue u
HEOPTraHWYECKUX | amopdHble BemiecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK (aTOMHAas, MOJIEKYyJspHas, WOHHasd,
BCIIICCTB MeTaJlIn4eckast). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTAUIMYECKON pEeIIeTKH.

3aBUCHUMOCTb XUMHUYECKOM aKTUBHOCTHU BELIECTB OT BUAA XMMHUECKOH CBS3H U TUIIA KPUCTAJUNINYECKON
pemietku. [TprunHbl MHOrooOpa3us BEIIeCTB
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Jlexmus Ne6 Kimaccudukanmsi HCOpraHUM4eCKUX BEIICCTB.

IIpakTnyeckue 3ansaTus Ne4 HoMeHkiaTypa HEOpraHM4ECKHUX BELLECTB: Ha3BaHUE BELIECTBA UCXOMS
U3 UX XMMHUYECKOH (hOpMYJIbl MIIM COCTaBIEHUE XUMUYECKOM (GOPMYJIbI UCXO/Is U3 Ha3BaHMs BELECTBA
no MexayHapoaHoi (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYpE.

Pemienne npaktudeckux 3aJaHuUi MO KIACCU(PHUKALMM, HOMEHKIAType U XUMHYECKUM (HopMysaM
HEOPraHMYECKUX BEIIECTB Pa3jIMYHbIX KJIaccOB (yrapHblid ras, yIJIEKMCIbIM ra3, aMMHUak, ramieHas
U3BECTh, HErallleHas MW3BECTb, IUTbEBas COJAa M JAPYrMX): Ha3bplBaTh U COCTABIATH (HOPMYJIbI
XUMHUYECKHUX BELIECTB, ONPEAEIIATh NPUHAJIEKHOCTD K KJIACCY.

Tema 3.2. ®usuko-| OcHOBHOe coiep:KaHUE OK 01
XUMUYECKUE Metawibl. O0mme GU3MIECKHe U XUMUYECKHE CBOMCTBA MeTa/uioB. CrocoObl MONyYeHus. 3HaYeHHe OK 02
CBOMCTBA METaVIOB M HEMETAJUIOB B IPUPOJE MU KU3HENEATEIbHOCTU 4eJoBeKa M opraHusMoB. Kopposus
HEOPraHWYECKUX | METAJJIOB: BUbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU
BCLICCTB Hemeramer. OOmue (I)I/ISI/I‘IGCKI/IG AU XUMHYECKHE CBOMCTBA HEMETAJUIOB. THUIHYHBIE CBOWMCTBA

HemetauioB IV— VII rpynn. Knaccudukanuss v HOMEHKIaTypa COEIMHEHUN HEMETAJUIOB.

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKMX BEIIECTB (OKCHAOB, THUIPOKCHUIOB,

KHUCTIOT, coJied U Jip.). 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB MPOCTBHIX BEIIECTB, BOJOPOJHBIX

COEMHEHUH, BBICHINX OKCHJIOB M THIPOKCUIOB

Jlekuus Ne7 MeTaisl.

Jlekuus Ne8 Hemerasl.

Jlekums Ne9 XumMudeckue cBOWCTBA HEOPTAHUYECKUX BEIIESCTB

IpakTuyeckne 3anaTus Ne5 CocraBieHre ypaBHEHUN XUMUYECKUX PEAKLUNA C yHACTUEM MPOCTHIX U

CJIO’)KHBIX HEOPTaHWYECKHX BEIIECTB: METAJUIOB M HEMETAIJIOB; OKCHJIOB METAJUIOB, HEMETALUIOB U

aM(pOTEepHBIX JIIEMEHTOB; HEOPTraHWYECKHX KHCIOT, OCHOBAaHMA U aMQOTEPHBIX THUIPOKCHUIIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemienne npakTuKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUI HA CBOKCTBA, COCTAaB, MOJIYUYEHUE

n 0e30IacHOe WCIOIb30BAHUE BAKHEHIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU

JIEATEIIbHOCTH YEJIOBEKA.
Tema 3.3. OCHOBHOe co/iep:KaHue OK 01
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WNnentudukarus
HEOPraHHYECKUX
BEIIECTB

Nneratudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAHHEM HX (DU3HKO-XUMUYECKUX CBOWCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakuuu Ha cynbdar-, KapOoHAT- U XIJIOPHU-
AQHUOHBI, HA KATHOH aMMOHHUS.

IIpakTuyeckoe 3anaTus Ne6 «neHTudukanms HEOPraHMIESCKUX BEIIECTBY.
Pemienne skcnepuMEHTANBHBIX 3a/lad MO XMUMHYECKUM CBOMCTBAM META/UIOB U HEMETAJIOB, IO
pacro3HaBaHMIO U MOJIYYEHUIO COeIMHEHUN METAJUIOB U HEMETAJLIOB.

Jleknusi Nel() KauecTBeHHBIE peakiiu Ha cynbdar-, KapOOHAT- M XJOPUI-aHUOHBI, HAa KaTHOH
AMMOHWUSI.

KonTpoubHnas pabora Nel CBoiicTBa HEOPraHMYECKUX BEILIECTB

OK 02
OK 04

2 cemecTp

48

Pa3nes 4.CTtpoeHue u CBOHCTBa OPraHN4YeCKMX BellecTB

26

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

OcHoBHOE CoICpPKaHuE

IlosiBneHne U pa3BUTHE OPraHMYECKOW XMMMM Kak Hayku. IIpeamer oprannueckoin xumuu. Mecto u
3HaYEHUE OPraHU4YECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHMUYECKOE CTPOEHHE KaK IOPSIOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
OcHOBHBIE NOJOXKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHndeckux coegquHenuit A.M. bytieposa.
VYriepoaHslid CKENET OpPraHuYecKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BEHIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[TonssTue o ¢yHkuuoHanbHOW rpynne. Pamukan. I[lpuHuunel KiacCU(pUKaUKM OpPraHUYECKUX
coequHEeHUN. MexnyHapoiHas HOMEHKJIATypa U NPUHLUIBI HOMEHKJIATYPbl OPraHUYeCKUX
coenuHeHuil. [loHsTHe 00 a3oTcoaepkKalluX COEAMHEHMSIX, OMOJIOIMUECKM AaKTHBHBIX BEIIECTBAX
(yriaeBogax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJSPHBIX COEAMHEHUSX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3B€HO)

Jlekuusa Nell Brenenue B oprannueckyro xumuto. Kinaccudukanuy opraHn4eckux COeTuHEHHH.

IIpakTnyeckue 3aHaTHANe7 HoMeHKIaTypa OpraHM4ecKMX COEAVWHEHHWH OTAEIBHBIX KJIACCOB
(HachlllleHHbIE, HEHACHIIICHHbIE W apOMaTHYeCKHUE YIJIEBOJOPOJbI, CHUPTHI, (HEHOJIbI, albJIETH]IbI,
KETOHBI, KApOOHOBBIE KUCIOTH U Jp.) CocTaBieHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (opmMys
OpPraHMYECKHUX BELIECTB OTAEIbHBIX KJIACCOB, HCIIOJIb3YsSd HMX Ha3BaHUS IO CHCTEMaTHYECKOH H
TPUBHAIBHON HOMEHKJIaType (ITHJIEH, aleTWIeH, INIHLUEpUH, ¢eHoa, GopManbaeruj, YKCycHas
KHCJIOTA, TJIUIHH).

OK 01

IIpakTnyeckue 3ansaTuaNe8 Pacuersl npocreiimeil popmMysbl OpraHu4eckoil MOJIEKYJIbl, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETMHEHUN

OcCHOBHOe coJiep:KaHue 20
DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEJUHEHUM OTIENbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKaMM M HOMEHKIATypbl BHYTPU KJacca; TOMOJIOTHUECKMH psajg W obmas ¢opmyna;
u30Mepus; pU3nUecKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI ITOJIyUEHUS ):

— IpEeJeNbHbIE YITIEBOAOPO/b! (aJIKaHbl M LMKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX
UCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAX0XKICHHUE

B IIPUPOJIE€ U IPUMEHEHHUE AJIKAHOB;

— HemnpezenbHble (aJKEHbl, AJIKUHBI W aJKaJueHbl) M apoMaThdeckue yrieBojaoponsl. ['opeHue
AlETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU U PE3KU METAJNIOB

— KUCJIOPOJICOJepKALIUE COeTUHEHUS (CTUPTHI U (PeHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI, aJIbIECTH/IbI

U KETOHBI, XUpbI, yriaeBonbl). lIpakThueckoe NpUMEHEHHE STHICHIVIMKONS, IIMLEpUHa, (eHoua.
[Tpumenenue ¢dopmanpaeruaa, aneTagbAeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOHCTBA MbLIa

— a3oTcoJepXkallue COoelMHEHHs] (aMMHbBI M aMHHOKHUCIOTHI, Oeliku). BbicokOoMoneKynspHble
COoeIMHEHUS (CUHTETUYECKUE U OMOJIOrMYeCKU-aKTUBHBIE). MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU OpraHMYeCKUX COCUHEHHUM

Jlexuus Nel2]IpenenbHble yriaeBoAOPOAbI 2
Jlexknus Nel3 HenpenenbHbie yriieBo10pOIbI 2
Jleknus Nel4 Apomarnueckue yrieBogopOobl 2
Jlexnus Nel5 Kucnopoaconepxkaiine coeuHEeHUs 2
Jlekuus Nel6 AzoTcoaepikamiye CoeTMHEHUS 2
IIpakTnyeckoe 3anaTtue Ne9 CBoiicTBa OpraHMYECKMX COEAUHEHMH OTIENbHBIX KJIACCOB
(TpuBHaJIbHAsT M MEXAyHApOJHAs HOMEHKJIATypa, XWMHYECKHE CBOMCTBA, CIOCOOBI IMOJYyYSHHS):
npenenbHble (QIKaHbl W LMKIOAJIKAaHbl), HENpeAeNabHble (AJIKEHbl, aJKWHbl M aJIKaJUEHbl) HU 2
apoOMaTUYeCKHUEe YTIIEBOJOPO/bI, COUPTHI U (EHONBI, KapOOHOBBIE KHCIOTHI U A(QUPHI, albIETUABI U

KETOHBI, aMHUHBI 1 AMHUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COEIMHEHHUS.

IIpakTnyeckoe 3ansaTHe Nel0) 3agaHus Ha COCTAaBJIIEHWE YpPaBHEHUN XHMUYECKUX pEaKUUH C 5
y4acCTHUEM OPTaHWYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

IIpakTnuyeckoe 3anaTHe Nell CocraBieHue cxeMm peakuui (B TOM YHCIE MO MPELIOKEHHBIM 2

[EMOYKaM TIPEBPAIICHHI), XapaKTePU3YIOMNX XHUMHYECKHE CBONCTBA OPraHUYECKHX COCAUHEHUUN

OK 01
OK 02
OK 04
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OTJICTBHBIX KIIACCOB, CIIOCOOBI UX TMOJIYUYEHHUSI ¥ HA3BAHUE OPTAaHUYECKUX COCTUHEHUH MO TPUBHAILHOM
WM MEXAYHApOAHON CUCTEMaTHYeCKO HOMEHKIIATYpE.

PemieHue nNpakTHMKO-OPHEHTHPOBAHHBIX TeOPEeTHYECKHUX 3aJaHMH Ha CBONCTBA OPraHUYECKHUX
COETMHEHUH OTAENbHBIX KJIACCOB

IIpakTnyeckoe 3anaTue Nel2 “IIpeBpaiieHuss opraHndecKux BelecTB Npu HarpeBaHnuu'. [lonydyenue

STHJICHA M U3YYCHHUE ero CBOMCTB. MoIeIMpOBaHNE MOJICKYJI U XMMUYECKHX NPEBPAIICHUN HA TIpUMeEpe 2

ATaHa, TWJIEHA, AllETUIICHA U JIP.

IIpakTuyeckoe 3ansaTue Nel3 Pemenue 3agad Ha OnpeeiieHHEe MOJEKYIIPHOW (OPMYIBl UCTIOIb3YS 5

IUIOTHOCTH T'a30B IO BOJIOPOJY U BO3JIYXY
Tema 4.3. OcHOBHOe coiep:KaHue 4 OK 01
WnenTudukarus buooprannueckue coenuHenus. I[Ipumenenume u Ouonoruyeckas posib yriaeBoaoB. OxucieHue OK 02
OpPraHMICCKUX JIJI€BOJOB — HWCTOYHUK DHHEPrHMM >KMBBIX OpraHusmMoB. OOmacTM NPUMEHEHUS aMHHOKHUCIIOT. OK 04
BCHICCTB, HX [IpeBpamieHusi OCTKOB MUIIM B OpraHu3Me. buonornyeckwe ¢yHkuuu OenkoB. buonornyeckue IIK 2.2
SHAYUCHUC 1 ¢GyHKIMY KUPOB. Pob OpraHnveckoii XuMuM B peIeHUH Mpo0IeM MHUIEBOi Oe30MaCHOCTH
HPHMerHHe B Ponp opranmueckoil XMMUH B PEIICHUH IPOOJIEM DSHEPreTHYECKON Oe30MacHOCTH, B Pa3BUTHHU
ObITOBO 1 _| MEnMuMHEL, CO3/1aHNK HOBBIX MATEPUANIOB, HOBBIX HCTOYHUKOB SHEPIUHM (&ILTEPHATUBHBIE HCTOYHUKH
HPOU3BOACTBCHHON | sepryn). OnmacHOCTh BO3JICHCTBUSL HAa JKMBBIC OPraHU3Mbl OPraHHUYSCKHX BEIIECTB OTAEIBHBIX
ACATCILHOCTH KJI1accoB (YIJIEBOJOPOIbBI, CIHUPTHI, (PEHOJIBI, XJIOPOPTaHWMYECKUE IMPOM3BOJHBIC, AJBICTUABI U Ip.),
1C€JI0BCKa CMBICJI IOKA3aTeJIsl MPEJIEIbHO TOMYCTUMON KOHIICHTPAITUH

Jlekums Nel7 Buoopranndeckue coelMHEHUSI. 2

IIpakTuyeckoe 3ansaTue Nel3 “Unentudukanys opraHMUECKUX COSTUHEHUH OTAETbHBIX KIacCOB™

Wnertudukanus opraHUYEeCKUX COCTMHEHUHN OTNIEBHBIX KJIACCOB (HA MPUMEPE allbJCTHUIOB, KpaxMaa,

YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJIb30BaHUEM HUX (U3UKO-XUMHYECKHX CBONCTB U

XapaKTepHBIX KAYECTBEHHBIX peakmwid. [leHarypanus Oenka mpu HarpeBaHud. L[BeTHBIC peakiuu 2 (-12)

OenkoB. BO3HWKHOBEHHE AaHATUTHYECKOTO CHTHAjda C TOYKHM 3PEHUS XUMHUYECKHX IPOIECCOB MpH

MPOTEKAHNY KaYSCTBCHHON PEAKIINH, TTO3BOJISFOIICH HACHTH(GHUIIMPOBATH MPEI0KESHHBIC OPraHUIEeCKIE

BEIIIeCTBA

Paznen 5. Kunerudeckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH 6
NMPOTEKAHUSI XUMHYECKHX PeaKkIuii

CxkopocTthb OcHOBHOe coep:kaHue 6 OK 01
XAMHICCKIX CKOpOCTh pEeakiMi, €€ 3aBMCUMOCTh OT Pa3jIMuHbIX (DAKTOPOB: MPUPOILI PEArMPYIONIMX BELIECTB, OK 02
PeaKIH. KOHIIEHTPAIlUU PEarupyrolux BENIeCTB, TEMIEepaTypbl M IUIOMIANM PEAKIHMOHHOW MOBEPXHOCTH. 1K 2.2
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XUMHYECKOE TennoBble 3¢ (GEeKTh XUMUYECKUX peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.
paBHOBeCHE OOparuMocTh peakuuil. XMMHYECKOE PAaBHOBECHME U €ro CMELIEHHE IMOJ JeHCTBUEM pPa3JIMYHbIX
(dakTOpOB (KOHIIGHTpALMsl PEAareHTOB WJIM MPOAYKTOB pEaKLWH, JaBlIeHHe, TeMmIepaTrypa) i
CO3JIaHMs ONTUMAJIbHBIX YCJIOBUH NpoTekanust xumuyeckux npoueccos. [Tpunnun Jle [atense
Jlexmust Nel8 CkopocTh XxuMudeckoi peakiui. OOpaTUMOCTh PEaKITU. 2
IIpakTyeckoe 3ansitue Nel4 PemieHue NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHMIi Ha aHaIu3 OK 01
(bakToOpoB, BIMUSIONIMX HA U3MEHEHHE CKOPOCTH XMMHUYECKOM peakliy, B T.4U. C MO3UIMHA SKOJIOTHYECKU 2 (-12) OK 02
[[EIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYIOBOM JACSITEILHOCTH B IEJSIX COXPAHEHHS CBOETO [IK 2.2
3JI0POBbsI U OKPYXKArOIel NPUPOIHON CPEebl.
IIpakTnyeckoe 3ansitue Nel5 PemieHne NMpakTHKO-OPMEHTHPOBAHHBIX 3aJaHMIl HA NpPUMEHEHUE
npuniuna Jle-IllaTense a1 HAX0XKACHUS HAIPaBJIEHUs] CMELICHUS] PABHOBECHS XUMHUYECKON PEaKkUu U 2 (-12)
aHayn3 (aKTOPOB, BIMSAIONINX HA CMEIIEHNE XMMHYECKOTO PAaBHOBECHUS
Paznen 6.PacTBOpBI 6
Tema 6.1. OcHOBHOe coiep:KaHue 6 OK 01
TonsTue o PactBopenue kak ¢usuko-xumuueckui mpouecc. PactBopbl. CriocoObl MPUIOTOBIEHUS PACTBOPOB. OK 02
pacTBopax PactBopuMocTs. MaccoBasg 1011 pacTBOpEeHHOro BemiecTBa. CMBICH MOKa3aTels HPEAeTbHO OK 07
JOTTYCTUMOMN KOHIIEHTPAI[MU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€3011aCHOCTH. IIK 2.2
Jleknuss Nel9 PactBopel. IIpaBuiia 3K0JIOTHYECKH 11€JIeCOOOPA3HOr0 MoOBeleHUs] B OBITY H
TPYAOBOM JeATEJbHOCTH B LEAAX COXpPaHEHHMS CBOEro 310POBbA H OKpPYKAOLIeH NPHPOAHOU 2 (-12)
cpe/ibl; ONIACHOCTDH BO3/1eliCTBHS HA )KMBbIe OPraHU3MbI Ollpe/ieIeHHBIX BelleCTB.
OK 01
IIpakTuyeckoe 3ansaTue Nel6 «I[IpuroroBieHue pacTBOPOB». OK 02
[TpuroroBneHre pacTBOPOB 3aAaHHOM (MaccoBOif,%) KOHLEHTpALUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 2 (-12) OK 04
BOIPOCaMH) U OTIpeieNIEHUE CPebl BOJHBIX PACTBOPOB. K 2.2
IIpakTyeckoe 3ansaTue Nel7 Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pemienne npakTHKO-OPMEHTHPOBAHHBIX PACYETHBIX 3aJaHMil Ha pPAcTBOPHI, HCIIOJIb3yEMbIE B 2 (-12)
OBITOBOI 1 IPOM3BOJICTBEHHOM JIESITEIHHOCTH YEJIOBEKA
IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaAHMeE (COePKAHUE TPUKJIATHOTO MOTYJIs)
Pasznes 7.Xumusi B ObITY M NPOU3BOACTBEHHOM A€ATEILHOCTH YeJI0BeKA OK 01
Xumusi B ObITY U [OcHoBHOE coJep:KaHue 815 8i

MPOU3BOJCTBEHHOM

Hogeiimue noCcTmKeHNUsT XUMUYECKOW HAYKW W XUMUYECKON TEXHOJOTHU. Ponbh XuMun B o0ecriedeHUn
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ACATCIIBHOCTHU
YECJI0BCKAa

HKOJIOTHUECKOM, SJHEPreTHUECKON M MUIIEBOM O€30MacHOCTH, pa3BUTUN MeAMLMHBL. [IpaBuia moucka u
aHalu3a XMMHUYECKOM HHQPOpPMAalMM U3 pa3IMYHbIX WCTOYHMKOB (Hay4yHas M y4eOHO-HaydHas
JUTEepaTypa, CpeACcTBa MaccoBoi nH(GoOpManuu, cetb IHTepHET)

IpakTnyeckne 3anaTuss Ne 18 Ilonck um aHanM3 KEWCOB O MPUMEHEHUU XMMHUYECKHX BEIIECTB U
TEXHOJOTHH ¢ yderoM Oyaymed MnpoPecCHOHANBHON EATENBbHOCTH [0 TeMaM: BaKHEHIIHe
CTPOUTEIIbHBIE MaTepHabl, KOHCTPYKIMOHHBIE MaTepUalIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepualbl

OK 07
I1IK 2.2

4 (-4
JUISL DJIEKTPOHUKHM, HAHOMAaTEPHUAJIbl, TEKCTWIbHBIC BOJIOKHA, UCTOYHUKU DHEPIUU, OPraHUYECKUE U (-/4)
MHUHEepaJIbHbIEe YJOOpEHUs, IeKapCTBEHHbIE BELIECTBA, ObITOBAsT XUMHUSL.
3ammra: [IpeacraBienne pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-IOKIIAIa C Ipe3eHTaluen
Jlexnust Ne20 Ponb xumuu 3(3-)
IIpome:xkyTo4yHast aTTecTalus N0 AUCHUILIMHE (AU(epeHIMPOBAHHBIN 3a4eT) 1

Bcero

80
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3. VCJOBUSI PEAJIM3AIIAM TIPOTPAMMBI  OBIIEOBPA3OBATEJILHOM
TACHATIIAH

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jns peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUANbHBIE IMOMEIICHHsS, OCHAIICHHBIE B
coorBerctBuM c Ilpminoxkennem 8 OIIOII-IT CIIO: kabuHersl 0011€00pa30BaTEIBHBIX
JMCIUTITIH

3.2. UnopmannonHoe odecnevyeHne peaau3amum NporpamMmmbl

3.2.1. OcHOBHBbIE HCTOYHHUKHU

1. Tabpuensu, O. C. Xumus : 10-ii kmacc : 6a30BbIii ypoBeHb : yueOHuk / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnangkoB. — 7-e u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — Tekcr : amekTpoHHbIH // JlaHb : 37€KTpOHHO-
oubmmoreuynast cucrema. — URL: https://e.lanbook.com/book/473033 (mara oOpameHus:
18.04.2025).

2. Tabpuensn, O. C. Xumusa: 11-it kmacc: 6a3oBblii ypoBeHb : yueOHUK / O. C.
I'a6puensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e u3z., crep. — Mocksa : [Ipocemienue,
2024. — 127 c¢. — ISBN 978- 5- 09- 112177-3. — Texkct : »nekTpoHHbIH // JlaHb
ANeKTpoHHO-OMOMmoreynass cucrema. — URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 18.04.2025).

3.2.2 JlonmoJHUTEIbHbIE HCTOYHHKH

XUMUS : METOJMYECKUE YKa3aHUS 10 TNPAKTHYECKUM 3aHATHAM IS O0yJaromuxcs
cneunanbHocTd 15.02.17 MoHTax, TeXHHMUYECKOe OOCIY)KMBaHUE, SKCIUTyaTalus U PEMOHT
IPOMBIIIICHHOTO 000pyA0BaHus (10 OTpacisiM) o4HOH Gopmbl oOyuenns / TUY ; coct. T. A.
Prrxankosa. - Tromens : TUY, 2024. - 43 c. - DnexrponHast 6ubnuoreka TUY. - bubnuorp.: c.
42. - ~Bb. 1. - TeKcT : 2NeKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
KoHTpob 1 olleHKa pacKphIBAIOTCS Yepe3 MPEIMETHBIE PE3yNIbTaThl, YCBOCHHBIE 3HAHUS
U IMpUOOpEeTeHHble OOYYaIOLIUMUCS YMEHHs, HamnpaBlieHHble Ha (OPMUPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMITETEHITH.

PesyabTaThl 00yyeHHs

IToka3aTenn oeHKH

TH oueHOYHBIX MEPONIPUATHH

YmMmern:

BBISIBIIATH XapaKTepHbIe
IPU3HAKA M B3aUMOCBS3b
U3y4YECHHBIX MIOHSATHUH,
IIPUMEHSTD
COOTBETCTBYIOIIIME  ITOHATHSA

OpU ONUCAaHUU CTPOCHUS MU
CBOMCTB HEOPraHUYECKUX H
OpPraHUYECKUX BELIECTB M UX

MIpEBpAICHHII; BBISIBIATH
B3aMOCBSI3b XHUMHYECKHX
3HAaHUM C TOHATHIMH |
MPEJCTaBICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX
MPEeIMETOB
XapakTeprus3oBaTh
XMMHYECKHE  DJIEMECHTBHI B
COOTBETCTBUH c HX
MTOJIOKEHHUEM B
[IEPUOIUYECKON cucreme
XUMHYECKHX 3JIeMeHTOB JI.I.
Menpaeneena.

CocTaBisiTh peakuuu
COCIMHECHMS, pa3lokKeHus,
oOMeHa, 3aMeIICHHS,
OKHCJIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKIINU
u peakiuu

KOMIUIEKCOOOpazoBanusi (Ha
npuMepe

TUAPOKCOKOMIUIEKCOB
QTIOMUHMST M [MHKA) C
Y4acTHEM  HEOPraHUYEeCKUX
BEIICCTB;

BBISABIIATE XapaKTepHbIE
MPU3HAKK W B3aWMOCBS3b
M3Y4YEHHBIX TNOHSATHH,
MIPUMEHSATH
COOTBETCTBYIOIIME TOHATHUS

Ipu OIHUCaHUHU CTPOCHUA U
CBOICTB HCOPTraHNYCCKUX U
OpTraHU4YCCKUX BCHICCTB U HUX

MPEBPAILICHU; BBIABIATH
B3aMOCBS3b XUMHUYECKUX
3HAHUH C [OOHATUAMH U

Hcnonp3oBanue B
yueOHOM u
npodeCCuOHATBLHON
JESITEIIBHOCTH

XUMHUYCCKHX TCPMHHOB H
CHMBOJINKH.

OOBACHSITE CYITHOCTh
XUMHUYECKHUX  TPOIECCOB.
KnaccudumupoBars

XUMHUYCCKUC PCAKIMU 110

pPa3MUYHBIM  IPU3HAKaM:
YHUCITY u COCTaBYy
NPOJIYKTOB W PpEarcHTOB,
TEIJIOBOMY addexry,
HAaIpaBJICHHUIO, dase,
HAIMYAIO  KaTallu3aTopa,
U3MECHEHUIO CTEICHEH
OKHCIICHHSI ~ DJIEMEHTOB,
00pa3yloumx  BELIeCTBA.

VYcraHaBiuBaTh NPU3HAKU
o0IIero M pasiuyHOro B
TUTIOJIOTUU PEaKUUN ISt
HEOPraHUYeCKOn u
OPraHUYEeCKOW XUMHH.
CocraBnaTh  ypaBHEHHS
peakuuidi ¢  MOMOIIBIO
MeTo/a AIEKTPOHHOTO
Oananca. OOBACHATH
3aBUCUMOCTh  CKOpPOCTH
XAMHYECKOM pEaKkiuu |
MOJIOKEHUS XUMHYECKOTO
PaBHOBECHUSI OT Pa3TUIHBIX
(bakxTopoB.
Knaccudunuposats
HEOPTraHUYECKHE
BEIIIECTBA B COOTBETCTBUH
C UX CTPOEHUEM
BeInmoaHATE XUMHUYECKUN

AOKCIIEPUMEHT o
pacro3HaBaHUIO
Ba)KHEHIITNX
HEOPraHUYECKUX Hu
OpPraHMYEeCKHX  BEIIECTB,

MOJIYYCHHIO KOHKPCTHBIX
B€IICCTB, OTHOCAINUXCA K

1.I13 Ne 3,4 3agaum Ha cocTaBJICHHE
YPaBHEHUIN PEAKLUI: — COCUHECHUS,
3aMelIeHUs], pa3oKeHusi, oOMeHa U
peakuuii ¢ y4acTHEM KOMILIEKCHBIX
COEIMHEHUH (na npumepe
TUAPOKCOKOMILIEKCOB QIIOMUHUS U
[IMHKA),

— OKHCJIUTENIbHO-
BOCCTAHOBUTEJIBHBIX  pEakUuil ¢
HCIOJIb30BaHUEM MeToa
AIIEKTPOHHOTO OallaHca;

— € y4YyaCTHMEM  KOMIUIEKCHBIX
COEIMHEHU M (Ha npumepe
TUAPOKCOKOMIUIEKCOB ~ IIMHKA U
ATFOMUHUSA).

2. TI3 Ne 4,5 3amaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
IPOJAYKTa pPEAKIUH  COEIMHEHUS;
MAacCOBOM WM OOBEMHOU HOIU
BBIXOJ1a MPOJIYKTa peakuuu
COCIMHEHUSI  OT  TEOPETUYECKHU
BO3MOKHOI'0; OOBEMHEIX OTHOIIEHUH
ra3os; KOJIMYE€CTBEHHBIX
XapaKTePUCTUK HCXOJIHBIX BEIIECTB
U TPOAYKTOB PEaKlMH; MAaccChl
(0ObeM,  KOJMYECTBO  BEIIECTBA)
MPOJIYKTa PEAKIMH, €CIU OJHO U3
BEUIECTB JaHO B BHUJE pacTBopa C
ONIPENECIEHHON  MacCOBOM  J0JIEH
PacTBOPEHHOI'O BEUIECTBA.

3. Tect «HomeHKaTypa u Ha3BaHUE
HEOpPraHMYECKUX BELIECTB UCXOMS U3
UX XUMHYECKOH (QopMysbl  WIH
COCTaBJIEHUE XUMHUYECKON (POpMyIbl
UCXO/sl M3 Ha3BaHMs BEIIECTBA IO
MEXIYHAPOJAHOW WM TPUBUAIBHOU

HOMEHKJIaType».
4. 3amayn Ha pacyeT MacCOBOM JOJIH
(Macchl) XHMMHYECKOTO  DJIEMEHTa

(coennHEeHUs) B MOJIEKyIie (CMECH).
5. Ilpaktuueckue 3aganust Ne 5 mo
KIacCUpUKALUK, HOMEHKIAType U
XUMHUYECKHM dbopmynam
HEOPraHUYECKUX BELIECTB
pa3JIMYHBIX KJIACCOB.
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NPEACTABICHUSIMU  JPYTUX
€CTECTBEHHOHAYYHbIX
MPEAMETOB;

HCII0JIb30BaTh HAaUMEHOBAHUS
XUMHUYECKUX COCTUHCHUH
MEXIYHAPOJAHOTO COr03a
TEOPETUYECKOU 51
MIPUKJIIATHOM XUMHUH u
TPUBUAIILHBIE Ha3BaHUs
BAKHEUIINX BEILIECTB
(aTHmIIeH, alleTUJICH,
TJIMIICPHH, deHnon,
dopmanbaerun, yKCyCHas
KHCJIOTA, IJIMIWH, YrapHbIA
ras, YTIIEKHUCIIBIA ras,
aMMHUAK, TallleHas W3BECTb,
HeramieHas U3BECTb,

IOUThECBAsA COAda H z[pymx),

COCTaBJISITh bopmyIbl
HEOPraHUYEeCKHX u
OpPTraHUYECKUX BEIIECTB,
YpaBHEHUSA XUMUYECKUX
peakiuii,  OOBICHATH  HX
CMBICII,; MOATBEPKIATh
XapakTepHbIE  XUMHYECKHE
CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMH U 3aIMUCAMHU
ypaBHEHUH XUMHUYECKHUX
peaxuuii;

-yCTaHaBJIMBATh
MPUHAJICKHOCTh U3yYEHHBIX
HEOPTraHUYECKUX u
OpPraHMYECKUX BEIIECTB K
OTIpENIEJICHHBIM ~ KJIaccaM U
rpyImmam COEJIMHEHH,
XapaKTepU30BaTh UX COCTaB U
BaKHEHUIIINE CBOICTBA;
OTIPENIETISATh BU/IbI
XUMUYECKHUX cBA3EH
(xoBasieHTHaH, HWOHHaA,
MeTaiInyecKas,
BOJIOPOJTHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIECTB; KJIACCU(PHUIIUPOBATH
XUMHUYECKHE PEaKIUH;

- MPUMCHSITh METOTbI
HAyYHOTO TO3HAHUS BEIIECTB
U XHUMHYECKUX  SIBJICHUU
(HabnroeHue,  U3MEpEHUE,
OKCIIEPUMEHT,

M3y4YEHHBIM
COCIMHEHUN.
BeImonmHATE XUMHYECKHI
OKCIIEPUMEHT B TIOJHOM
COOTBETCTBUH c
npaBUjaMu 0€30MaCHOCTH.
HaGnronate, ¢puxcupoBartb
u JIaBaTh OIIMCaHUE
pe3ynbTaToOB
MIPOBEICHHOTO
AKCIIEPUMEHTA
[IpoBoUTH pacyeTsl IO
XUMUYECKUM (hopMysIaM U
YpaBHEHUSM pEaKIIHit

Kj1accaM

6. Ilpaktuueckue 3amanust Ne 5 Ha
onpenesaeHue XUMUYECKON
aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOW CBSI3W W THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

7. Tect «OCOOCHHOCTH XUMHYECKHIX
CBOIICTB OKCH/JIOB, KHCTIOT,
OCHOBaHUH, amMm(OTepHBIX
THJIPOKCHUJIOB U COJIEH».

8.  3amaHusg Ha  COCTaBJECHHE
YpaBHEHUN XUMHUYECKUX pPEaKIHUil C
y4acTHEM TMPOCTBHIX U  CIIOKHBIX
HEOPraHUYECKUX BEIIECTB: OKCHIOB
METaJIJIOB, HEMETAIJIOB "
amM(pOTEepHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUI
u aM(pOTEepHBIX  TUIPOKCHUIIOB,
HEOPraHUYECKUX coJe,
XapaKkTepU3yIOIIUX HMX CBONCTBA U
CIOCOOBI TIOJTYyYEHHUS.

9. [TpakTHKO-OpHEHTUPOBAHHBIE
Teopernueckue 3amanus Ne 6 Ha
CBOIiCTBa u MoJTy4yeHue
HEOPTaHMYECKUX BEIIECTB.

10. JIabopatopHast paborta Ne 2
«MccnenoBanue cpeipl  pacTBOPOB
conen»

11. Jlabopatopnas pabGora Ne 3

«CBoiicTBa METaJJIOB U
HEMETAJIJIOBY.

12 II3  Ne 6  Ilpaktuko-
OpUEHTUPOBAaHHBIE  33JaHUd IO
COCTaBJICHUI0 XUMHUYECKUX peakLui
c y4acTHEM HEOpPraHUYECKUX
BEUIECTB, HCIOJIB3YEMBIX JUIS MX

UACHTU(PUKAIIMY U TPOMBIIUIEHHBIX
CHOCOOOB MOJTyYEHHS.

13 Ne 7 Pemenue npakTHKO-
OpUEHTUPOBAaHHBIX 3aJlaHUl O pOJIU
HEOPraHWYECKOW XUMUHU

II3 Ne 9

1. 3amaHnus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKLUN C
Y4aCTHEM OPraHUYECKHX BEIIECTB HA
OCHOBAHUU UX COCTaBa U CTPOCHUS.
2. 3amaHnus Ha  COCTaBJICHUE
YPAaBHEHUN XMMHYECKUX pEaKluii,
WJUTFOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX peakuuid u
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MOJICJIUPOBAHUE);
- IPOBOJIUTH pacyeTbl 110
XUMHYECKHM  (opMmynam U

YpaBHEHUSIM XUMHYECKUX
peakuuii ¢ MCIOJIb30BaHUEM
buznueckux BEJIMYUH,

XapaKTEpU3YIOIIUX BEIIECTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, 00bemMa (HOpMalbHbIE
YCJIOBUS) Ta30B, KOJIMYECTBA

BELIECTBA; UCII0JIb30BaTh
CUCTEMHBbIE XUMUYECKHE
3HAHUS JUTST PUHSTHS
pelmieHnii B KOHKPETHBIX
YKU3HEHHBIX CUTYaITUsX,

CBSI3aHHBIX C BEUIECTBAMU H
X IPUMCHCHUCM,

IJIAHUPOBAThb U  BBIIOJIHATH
XUMHYECKUH SKCIICPUMECHT
(mpeBpallieHus: OpPraHNYeCKUX
BEILIECTB IIpHM HAarpeBaHHH,
MOJIyYeHHUE 3TUJICHA u
A3y4YEHHUE ero CBOJCTB,
KAueCTBEHHbIC pEAKLIUU Ha

AIbJICTUEL, Kpaxmal,
YKCYCHYIO KHCTIOTY;
JeHaTypauust OCJIKOB  TpHU
HarpeBaHuH, LIBETHbBIE

peakuuu OENKOB; MPOBOIUTH
peakuMu HOHHOTO OOMEHa,
OTIpEeNeNATh CpeAay BOJHBIX
pacTBOpOB,  KadyeCTBEHHbIE
peakuuun Ha cyabdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHHUS; pemaTh
HKCIEPUMEHTANbHbBIE 33/1a4H
nmo Temam "Mertamisl" u
"Hemeranmnsi") B
COOTBETCTBUHM C TPaBHJIAMH
TEXHUKH O€30IacHOCTU TpHU
oOpalleHuu ¢ BEIIECTBAMH H
1a00paTOPHBIM
00opyoBaHUEM;
OpPEACTaBIATh  Pe3yJIbTaThI
XUMHYECKOTO JKCIIEpPUMEHTA
B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIIMI U
(dopMynupoBaTh BBIBOJABI HA
OCHOBE 3THX PE3YyJIbTATOB;

- aHaJTM3UPOBATh
XUMUYECKYI0 HMH(POPMAIIHIO,

TEeHETUYECKOW CBS3M OPraHMYeCKHX
BEIIIECTB Pa3HBIX KJIACCOB.

3. Pacuernnic 3aJ]a4n 110
YpaBHEHUSM pEaKIUi C ydacTHeM
OpPTaHWYECKUX BEIICCTB.

4. JlaGopatopHas pabora Ned
«[lonydueHune STWUICHA W U3yUCHUE
€ro CBOMCTBY.




28

[OJIy4aeMyl0 M3  pa3HbIX
HUCTOYHHUKOB (cpencTB
MaccoBOi MH(OpMAINH, CETh
WNHuTtepHeT u npyrue);

-co01r0/1aTh npaBuiIa
9KOJIOTUYECKU

1[E€JIECO00PA3HOTO TMOBEICHUS
B ObiTy W  TPYHOBOW
JACATCIIbHOCTHU B nesx

COXpPAaHEHHUS CBOETO 3J10POBbS
U OKpYXalolled IPUPOAHOU
Cpelibl; YYUTHIBATh OMACHOCTh
BO3JCHCTBUS  Ha  JKHBBIC
OpPraHu3Mbl  OMNPEIEIICHHBIX
BCIIIECTB, IIOHMMAS CMBICI
IoKa3aresrs npeaeabHON
JIONTYCTUMOW KOHUEHTPALNH;

OK 1, 0K 02, OK 07, IIK 2.2

HNmeTs npeacrasiieHus:

0 XUMUYECKON
COCTaBIIAIOLIEH
€CTeCTBEHHOHAY4HOM
KapTUHBI MHpPA, POJH XUMHH
B MO3HAHUU SBJICHUN
npupozs, B (GOpPMHUPOBAHUH
MBIIUIEHUSI U KYJIbTYpHI
JMYHOCTH, ee
(YHKIIMOHATBHOM
IPaMOTHOCTH, HE0OXOIUMOMN
JUI pelIeHUs] MPAKTUYECKUX

3aaa4d n OKOJIOTHYECKH
000CHOBAHHOT'O OTHOIICHUS K
CBOCMY 3A0POBBIO u

MIPUPOIHON Ccperie
OK 01, 0K 02, TIK 2.2

OOBscHATh  (hU3HUYECKHIA
CMBICT CUMBOJIUKH
MEPUOINYECKON TaOJIUIIBI
XUMHUYECKUX  DJIEMEHTOB
. n. Menneneena
(HOMEpOB DIIEMEHTA,
nepuoga, IPYHIb) U
yCTaHOBKa MPUYUHHO-
CJIEICTBEHHOU CBSI3U
MEXJy CTPOEHHEM aTOMa
u 3aKOHOMEPHOCTSIMH
WU3MEHEHHUS CBOICTB
AIIEMEHTOB u
00pa30BaHHBIX UMH
BEUIECTB B IEpUOJaX H
rpymnmnax.

OOBbsICHSIET ~ XUMHUYECKHE
ABJICHUS, TIPOUCXOJSALINE
B Ipupoje, ObITY U Ha
IIPOU3BOJICTBE.
Onpenensier

BO3MOKHOCTH IPOTEKAHUS
XUMHYECKHUX
IIpEBpAILCHUI B
Pa3INYHBIX YCIOBUSAX.

[IpakTUKO-OpUEHTUPOBAHHBIC

TeopeTuueckue 3amaHus Ne2 Ha
XapaKTepHU3aLUI0 XUMHYECKHX
oJeMeHTOB:  «Mertamnyeckue — /
HeMeTalJIMIeCKIe CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKHX
9JIEMEHTOB B COOTBETCTBHE C UX

SJICKTPOHHBIM CTPOCHUCM n
MOJIOKCHHUEM B nepnonﬂqecxoﬁ
CHUCTEMEC XHUMHUYCCKHUX JJICMCHTOB

JI.1. MenneneeBay.
[TpakTUKO-OpUEHTUPOBAHHBIC
3aganng Ne 10 mo cocTaBIIEHHIO
XUMHYECKHX PEaKIHUh € ydacTHEM

OpraHNYeCKHUX BEIIECTB,
HCTIOJTb3YEMBIX TS 150.4
uAeHTU(DUKAITIH B OBITY )54
MIPOMBIIIIIICHHOCTH

1. JlaGoparopHas pabota Ne 5 Ha
BBIOOD:

—  «OmnpeneneHne  3aBUCUMOCTH
CKOPOCTH PEaKIUH OT KOHIIEHTPAIHN
pearupyoonux BeIecTBy;

—  «Omnpenenenve  3aBUCHMOCTH
CKOpOCTH peaknuu oT
TEMIIepaTyphI».

2. [TpakTHKO-OpHEHTHPOBAHHBIE
teopetnueckue 3amanus Ne 11 Ha
aHanu3 (aKkToOpoB, BIMAIONMX HA
W3MEHEHHE CKOPOCTH XUMHUYECKOU
PEaKIIMH.

3HaTh:

3HaTh OCHOBHGEIE

1. 3amaHnus Ha  COCTaBJICHHE
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OCHOBOIIOJIAraloIye MOHSATHS
(XUMHYECKHUH AJIEMEHT, aTOM,

DJIEKTPOHHAS o0oJt09Ka
aToma, s-, p-, U-371eKTpOHHbIC
opOuTamM  aToOMOB,  HOH,
MOJIEKYJIa, BaJICHTHOCT,
AJIEKTPOOTPHIIATEIILHOCTD,

CTEIICHb OKHCIICHHS,
XUMHYECKass CBs3b, MOJIb,

MOJISIpHAs Macca, MOJISIPHBIH
00beM, YIIEpOJIHBIN CKEJET,

byHKIIMOHAIbHAS rpymnma,
panukan, u30MepHs,
U30MEpPbI, TOMOJIOTHYECKUN
pan, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOI- U
a30TcoepIKaIme
COEIMHEHUs, OUOIOTHYECKU
AKTHUBHBIC BEIIIECTBA
(yrneBoabl, KHUpBI, O€nKH),
MOHOMED, HOJIMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COETMHEHUS,
KpUCTANTNYECKas  peIIeTKa,
TUTBI XUMHYECKHUX peaKluin
(OKHMCITUTENIBHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U
DHJIOTEPMHUYECKHE, pPEaKInuu

MOHHOTO O0OMEHa), pacTBOp,
JJIEKTPOJIATHI,
HEDIIEKTPOIUTHI,
AIEKTPOIUTHUYECKAS
JTUCCOLIMAIUS,  OKHUCIIUTENb,
BOCCTAHOBUTEIb,  CKOPOCTH
XUMHUYECKON peaxIum,
XUMHUYECKOE  PaBHOBECHE),
TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUS
opraHnyeckux Bemiects A.M.

byrneposa, TEOpUs
IIEKTPOJINTUYECKON
JUCCOIUAINH,
nepuoanyeckuii 3akon .M.
Menneneena, 3aKOH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUH S3BIK XUMUU,
(haKTOJIOTUYECKHE CBEACHUS O
CBOMCTBAX, COCTaBeE,
MOJIYYCHUH ¥ 0€30macHOM

IMOJIOKCHUS TEOPUH
AIEKTPOJIUTUYECKOMN
JIHCCOLHAIAN Hu
XapaKTEepUCTUKa B CBETE
9TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJ1acCOB
HEOPTraHUYECKHUX
COCIMHEHUN.

3HaThL OCHOBHBIC
MTOJIOKEHUS TEOpUHU
XUMHUYECKOTO  CTPOCHHUS
OPraHUYeCKHUX
COCIUHCHHI u
XapaKTepUCTUKa B CBETE
3TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJ1aCcCOB
OpraHUYECKUX
COEeIMHEHU.

JlaBath Ha3BaHUE
M3YYEHHBIX BEILIECTB 10
TPUBHAIIBHON W
MEXIYHAPOAHOU
HOMEHKJIaType i

OTpaXEHUE COCTaBa HTUX
COCAUHEHUN C IIOMOIILIO
XUMHUYECKUX POpMYIT
3Hath, Kakue (HaKTOPHI
BIMAIOT HA  CKOPOCTh
XAMHYECKHUX PEaKui

YmMethb OOBSACHATH
BIIMSIHUE Ka)K70ro
¢axTopa;

3HaTh  KJIacCU(UKALINIO
pacTBOpPOB, YMETh peliaTh
3aJla4uM Ha PacTBOPHI
3HaThb bu3zuKo-
XUMHYECKHE CBOMCTBaA
pacTBOpPOB, YMETh
TOTOBUTh  PacTBOP c
3aJaHHBIMH TaHHBIMHU
3HaTh Ka4eCTBCHHBIC

pPCaKiiuku Ha KAaTHUOHBI U

aHUOHBI W YMETh WX
BBITIOJTHAT.

3HaTH KaueCTBEHHbIC
peaklM Ha OPraHUYeCKUe
COCIMHEHUSI U YMETh HUX
BBITIOJTHATD.

Cobumoienue PaBUII
DKOJIOTHYCCKU

T'pPaMOTHOIr0O IOBCIACHUS B

MOJIEKYJIAPHBIX 1 MOHHBIX PEAKLUN C

y4acTHEM OKCHJIOB, KHUCJIOT,
OCHOBAaHMH H  COJIEHl, HOHHBIX
peakui TUIPOJIM3a coJiei,
YCTaHOBJICHUE W3MCHCHHS

KHCJIOTHOCTH CPEJIbI.
2. JlabGopatopHas pabGora Ne 1
«Peakiuu ruaposmsar.

II3 Ne 8
1. 3amaHnus Ha  COCTaBJICHUE
Ha3BaHUU OpPraHU4eCKHUX

COCJIMHEHUN MO TPUBHAIBHON WIH
MEXIYHAPOJAHOU CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3amaHusa Ha COCTAaBJICHHE ITOJHBIX

U COKpAalICHHBIX  CTPYKTYPHBIX
dbopMyn  OpraHMYECKHX  BEIIECTB
OTJICNIbHBIX KJIACCOB.

3. 3agaun HaA  ONpEIelIeHue
npocTenien bopmyIbl

OpPTaHUYECKON MOJICKYJIBI, UCXOMS U3
AIIEMEHTHOTO cocTaBa (B %).

3amaun  HA pacyeTbl  TEIUIOBBIX
3p(}HEeKTOB XMUMHYCCKHUX PEaKIHid W
ompejieNieHue TUMa peakuuu (1Mo Te
mwioBoMy  3ddekry:  dK30- H
HHJIOTEPMHUYECKHE).
[TpakTHKO-OpUEHTUPOBAHHBIE
3aganust  Ne 11 Ha mnpumeHeHue
MIPUHIMIIA Jle - [ITarense
HAXO0XICHUS HaTpaBIECHUS
CMEIIEHHSI PAaBHOBECHS] XUMHUYECKON
peakiuu W aHanmu3  (PaKTOpOB,
BITUSTIOTITUX Ha CMeIlleHne
XMMUYECKOTO paBHOBECHSI.
JlabopaTopHas  pabota Ne 6
«3yueHne BIUSHUS  Pa3IMYHBIX
¢dakTopoB Ha CMelIeHue
XMMHUYECKOTO PAaBHOBECHUS».

3amaun Ha MPUTOTOBJIEHUE
pacTBOpPOB.

2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacyueTHble 3aJaHUS Ne 12 Ha
JUCTIEPCHBIE CHCTEMBI,
UCToNb3yeMble B OBITOBOM U
MIPOM3BOJICTBEHHON  JEATENBHOCTH
YeJoBeKa

Jlabopatopnast pabora Ne 7, 8 (Ha
BBIOOD):

— IIpuroroBnenue pacTBOpoB;
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UCTIONIb30BAaHUU  BKHEHIIINX
HEOPraHUYECKUX u
OpPraHWYECKUX  BEIIECTB B
OBITY u MPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA

OK 01, OK 02, OK 04, OK 07

OKpYKarolllen cpere.

—  HccnenoBanue  AMCIEPCHBIX
cUCTEM

I13 Ne 13 KauecTBeHHbIE pEaKIMH,
XapakTepHble s OOHapyXKeHus
HEOPraHMYECKUX BEIIECTB
JlabopaTtopnass  pabora Ne 8

OobnapyxeHue HEOPTaHUYECKUX
BEIIIECTB c UCTIOJIb30BaHUEM
Ka4eCTBEHHBIX AHATTUTHYECKUX
peakiuii

1. Jlaboparopuas pabora Ne 9 (Ha
BBIOOD):

— KagectBeHHble  peakuuu  Ha
OTJEJIbHBIE KJIACChl OPraHUYECKHUX
BEIIIECTB;

— KauectBeHHslit aHaIu3
OpPraHWYeCKUX  COCAMHEHUH  TI0
(GyHKIIMOHATILHBIM TPYIIIaM.

2. Ilpaktuueckue 3aganust Ne 14 Ha
COCTaBJICHUE KaueCTBEHHBIX
peakuuit o0OHapyXeHHUs
OpraHUYEeCKUX COCAUHEHUI.

I13 Ne 15 DKojoruyeckas
0€301acHOCTb MOCJIEICTBUI
ObITOBOM W IPOU3BOJICTBEHHOMU
JIeATEIbHOCTH YEJIOBEKA

Keiic (c y4eToM Oynyieit
npodeccHoHaNbHOM e TEIBLHOCTH )
Bo3MoXHbIE TEMBI KEHCOB:

1. [lorennenne  knmumara U
BBICBOOOJK/IEHNE Ta30BBIX THUIPATOB
CO JIHA OKEaHa.

2. bynymue matepuanbl s aBua-,
MAaIIMHO- U TPUOOPOCTPOECHHUS.

3. HoBsrie MaTepHuabl IUIA
COJTHEYHBIX OaTapei.
KonTponupoBaTh KauecTBO CHIPbS,
MOJIy4aeMBbIX MPOJTYKTOB
KontponupoBaTe  pacxos  ChIpbsA
MPOJIYKLIUH, pEareHToB,
KaTaJln3aToOpOB, TOTUTHBHO-
HSHEPreTUYECKUX PECYpPCOB




