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PabGouas mnporpamma ydeOHOM MAMCHMIUIMHBI «XHMHS» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOpaszoBanHus 1o crnenuaibHoctu  09.02.07
HNupopmalimoHHble CUCTEMBI U MPOrpaMMHUpPOBaHUE, yTBEpkIeHHOro Ilpukazom
MunuctepctBa 00pazoBanusi U Hayku Poccum ot 09.12. 2016 r. Neo 1547,
@denepanabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
oOmero obpazoBanusi, yrBepkaeHHoro [lpukasom MunuctepcTBOM 00pa3oBaHUs
n "Hayku Poccum or 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHucTEepcTBa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), mpumepHO#i nmporpammoi
o011eo0pazoBaTeabHON Y4eOHON AUCHUIUIMHBL «XUMUS» IS POo(hecCuOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOU denepanbHbIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM oOpa3oBaTeIbHbIM YUpEKACHUEM
JOTOJIHUTENBHOTO  npodeccuoHanbHOro obpazoBanus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHoro oopazoanus» ot 30 HosiOps 2022 r. mporokona Ne 14 u
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUsl CpeHero ooiiero ooOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpeAHEero nmpodeccuoHaIbLHOTO
oOpa3zoBaHus Ha 06a3e OCHOBHOro o0Omiero obpasoanus (mucbMmo JlemaprameHTa
roCy/IapCTBEHHOM MOJIMTUKH B cepe cpeHero npodeccuoHaIbHOro 00pa3oBaHus
u mnpodeccuoHanbHOro 00y4deHuss MuHucTepcTBa mpocBemenus Poccum ot

01.03.2023 . Ne 05-592).

CocTaBuTENN: MpernoaBaTeu KadeIpel 001eo06pa3zoBaTeIbHBIX
mucuuruine Hepsioosa T.B., k.1.H. ['amenko 3.0.

PaccMmoTpena Ha 3acenanum kadenpbl 001e00pa3oBaTeIbHBIX JUCIMITIHH

«Yy 04 2043 r, npotokon Ne of

W.o. 3aB. xadenpoii QZ}/j Mocksutuna JI.H.
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1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma yueOHOM NUCUMIUTMHBI SBISETCS YACThIO MPOrpaMMbl OJTOTOBKH
CIeMaIucToB cpennero 3BeHa B cootBercTBUM ¢ PI'OC CIIO no cnenuaibHOCTH
09.02.07 UndopmanmoHHble CUCTEMBI U TPOTPAaMMHUPOBAHKE - pa3padOTUUK BEO- U
MYJIBTUMEIUUHBIX TPUIIOKEHUN

1.2 MecTo JIMCUMIVIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH
CIeLMAJIHUCTOB CPeHero 3BeHa

O61eo6pazoBaTesibHas TUCIMUILIMHA « XUMHUSD U3y4yaeTcsi Ha 0a30BOM ypOBHE
B 00111€00pa30BaTEIbHOM IMKJIE YYEOHOro IlaHa OCHOBHOW MPOQEeCcCHOHANBHON
oOpazoBaTtenbHON Tporpammbl  crienuanbHocTH:  09.02.07 WHbOpManuoHHbIC
CUCTEMBl U TPOTPAMMHUPOBAHUE - pa3pabOTUMK BeO- W MYJIBTUMEIUNHBIX
MIPUJIOKECHU .

TpynoeMkocTh AUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBIisieT 68
4acoB, W3 KOTOphIX 64 wyaca - 0a3oBbIi MOaynb (6 pasnenoB) U 6 4YacoB -
npukiagHon Moxyis (1 paszgen), BKIIOYAIONIMN MPaKTUKO-OPUEHTHUPOBAHHOE
coJiepKaHre KOHKPETHOU MPO(ECCUH WIIH CTICIIMATbHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K pe3yabTaTaM OCBOEHHS
AUCHUTITHHBI:

1.3.1. Ileau u 3aaa4¥ TUCHHUILIHHBI

DopMUPOBAHUE Y CTYJCHTOB IMPEICTABICHUS O XMMUYECKOU COCTaBIISIIOLIECH
€CTECTBCHHOHAYYHOM KapTUHBl MHpa KaK OCHOBBI MPUHATUS pELUICHUNA B
KU3HECHHBIX W IPOU3BOACTBEHHBIX CUTYallMSX, OTBETCTBEHHOIO IOBEJICHUS B
NPUPOJTHOM Cpelie.

3anaun TUCHMILUIUHBI:

1) cdhopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMUMHYECKHUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpejie, HETOCTHOM HayYHOU KapTUHBI MUPA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh  yMEHUS  COCTaBIATH  (OPMYJbl  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIUil, OOBACHITh UX CMBICI,
WHTEPNPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM TPOBEACHHUS IMPOCTEUIINX XUMHUYCCKUX
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HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM MpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS MCIOIb30BaTh MH(OPMAILIUI0O XUMUIECKOT'O XapaKTepa U3
pa3IMYHBIX HICTOYHHUKOB;

5) chopmupoBaTh  yMEHHsSI  NPOTHO3UPOBATH  TOCJIEACTBUSL  CBOEH
ACSITENTPHOCTH W XWMUYECKUX TMPHUPOAHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX
MPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUH XUMHUECKON HAYKU

Y TEXHOJIOTHH /IS pa3BUTHSI COLIMATBHOM U IPOU3BOACTBEHHOU cep.



1.3.2. IliiannpyemMble pe3yabTaThl 0CBOeHHMs 001Ie00pa3oBaTeIbHOM AucHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha

ocHoBe ®PI'OC COO

MP 01 a) 6a30BbIe JOTHYECKUE ACHCTBUSA:
- CcaMOCTOSITEIbHO  (OPMYIUPOBATH H
po0JieMy, paccMaTpHUBATh €€ BCECTOPOHHE,
- YCTaHaBIIMBAaTh CYIICCTBEHHBIH MPHU3HAK WU OCHOBAHUS JUIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;
- OIpeNeNsATh IeMH JACATEIBHOCTH, 3aJaBaTh MapamMeTpbl |
KPUTEPHUH UX TOCTHIKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M IMPOTHBOPEUYUS B pACCMATPUBAEMBIX
SIBIICHUSIX;
- BHOCHUTBH KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE

AKTYaJIM3UpPOBATb

pe3ylbTaToB  IENSAM,  OLEHMBAaTh  PUCKH  IOCJIEACTBUHN
NeATeNbHOCTH;

- pa3BHBaTh KPEAaTHBHOE MBIIUICHHE MPU PEHICHUH JKU3HEHHBIX
npobiem

JIP 07 6) 6a30BBIC HCCIIEOBATEIBCKUE JICHCTBUS:

Koa un
HAHMMEHOBaHUe
Ilnanupyemblie pe3yJbTaThbl OCBOCHHS TUCIHIJIHHBI
(popmupyembIx
KOMIIEeTeHIM i
Oo0mmue JucunIInHAPHBIE

OK 01. JIP 05 B wactu TpyJOBOTO BOCITUTAHUS: [1PG 2 BiajmeTh cCUCTEMOW XMMHMUYECKHX 3HAHUH, KoTOpast
BhiGupars - TOTOBHOCTb K TpyAy, OCO3HAaHUE IIEHHOCTH MAaCTEpPCTBa, | BKIIFOYACT: OCHOBOIIOJAralIINe TMOHITHS (XUMHAYECKUM
COCOBLI TPYyI0JII00HE; } } JJIEMEHT, aTOM, DJIEKTPOHHas 000JI0uKa atoma, s-, p-, O-
—— TOTOBHOCTb K aKTHBHOH JEATEIBHOCTH TEXHONOTHYECKOH H | SMEKTPOHHEIC opOuTalIu  aToMOB, HMOH, MOJIEKYIa,
npodeccHonatb COIMAIIPHOM  HAMPAaBJIEHHOCTH, CIOCOOHOCTh HWHUIIMUPOBATh, | BAJICHTHOCTD, AIEKTPOOTPHUIIATEIIBHOCTb, CTETNIEeHb
Hoit IUIAHMPOBATh M CAMOCTOATENbHO  BBINONHATL  TAKYIO | OKHCICHWA, XMMHYECKas CBA3b, MOIb, MOJIpHad Macca,
HESTENBHOCTH NESITETbHOCTB; _ | MOTSIpHEIH 00beM, YIrIIepOJHBIA CKETIET, q)yHKIII/IOHaJ'ILHail
HPHMCHUTENbHO | UHTEpeC K  pa3nuyHbiM  cdepam  mpodeccHoHaNbHON | Tpymmna, paaukal, U30Mepusi, U30Mepbl, TOMOJOTHYECKUN
K pasimuHbIM NeSITEeNbHOCTH, psA,  TOMOJIOTH,  YIJEBOAOPOIbI,  KHUCIOPOA- U
COHTEKCTAM OBnaneHue  yHHMBEpCaJIbHBIMU YYEOHBIMU TMO3HABATEIbHBIMU | a30TCOJAEPIKAILIME COEAUHEHHUS, OUOJIOTUYECKH AaKTUBHbBIE

JNEHCTBUSIMHU: BelecTBa (YrieBOIbI, )KUPHI, OCIKH), MOHOMEp, TOJIUMED,

CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS,
KPUCTAJUIMYECKAsd PEIIETKA, TUIbl XUMHUYECKUX pPEaKIMil
(OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30-U
SHJOTEPMHYECKHE, PEAKIIMd HOHHOTO OOMEHa), pacTBOD,
3JICKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs
JIMCCOLMAIUSI, OKHCJIMTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaKluh, XUMHUYECKOe PAaBHOBECHE), TCOPUHU
1 3aKOHBI (TEOPHS] XMMHUYECKOTO CTPOSHHUS OPraHUYECKUX
Bemects A.M. bByrnepoBa, Teopusi 3IEKTPOIUTHUECKOMN
quccouunanuu, nepuoguyeckuit 3axkon .M. Menneneesa,
3aKOH COXpaHECHUS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKIE CBEACHHUS

) CBOﬁCTBaX, COCTaBC, TIIOJIYYCHHU U 0e30ImacHOM
HCIIOJIb30BaHNH BaKHEHUIIINX HCOPraHN4YCCKUX )51
OpraHn4cCKuXx BCUICCTB B 6LITy n HpaKTH‘{CCKOﬁ
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- BJIQJIETh HABbIKAMU Y4€OHO-MCCIIEN0BATEIbCKOM M MPOEKTHOU
JeATeIbHOCTH, HaBBIKaMU pa3peleHus mpooiem;

- BBIABJIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh
3a/1auy, BBIABUIATh TMIIOTE3Y €€ PELIeHMs], HaXOJAUTh apryMEHTbI
JUIS 0Ka3aTeNIbCTBAa CBOMX YTBEP)KICHHI, 3a/1aBaTh MapaMeTphl U
KPUTEPUHU PEILECHUS;

- aHaJIM3UpPOBATh MOJYYEHHbIE B XOJ€
pe3ynbTaThl, KPUTUYECKHM OILIEHHMBATh HX
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETb MEPEHOCUTH 3HAHMS B NO3HABATENIbHYIO U MPAKTUYECKYIO
001aCTH KU3HEIEITSILHOCTH,

- yYMeThb MHTETrpUpOBaTh 3HAHMS U3 PA3HBIX MPEIMETHBIX
oOmacrei;

BBIJIBUTAaTh HOBBIE HJI€U, TIpeyIaraTh OPUTMHAIbHbIE TTOXObI U
pEILIeHHUST; CTOCOOHOCTh UX MCIOJIb30BaHUS B TO3HABATEILHON U
COIMAJIBHOW MPAKTUKE

peuicHud  3aJa4u
JOCTOBEPHOCTB,

JESTEIIbHOCTH YEIOBEKa,
- YMETh BBISBJIATH XapakTEPHBIE TPHU3HAKU U U
B3aMIMOCBSI3b M3Y4EHHBIX MIOHSITHIA, MPUMCHSTH
COOTBETCTBYIOIIUE TIOHATUS TPU OMHUCAHWH CTPOCHHS U
CBOKMCTB B3aMMOCBSI3b H3YYCHHBIX MOHSATHH, MPUMCHSITH
COOTBETCTBYIOIIME TIOHATUS TPU OMHUCAHWHM CTPOCHHS U
CBOMCTB HEOPTaHMYECKUX U OPraHUYCCKHX BEIICCTB M UX
MPEBpAIICHUI;  BBISABIATH B3aUMOCBS3b  XHUMHUYCCKUX
3HAHMA C TOHATHSAMH ¥ TPEJCTABICHUSAMHU JPYTUX
€CTECTBCHHOHAYYHBIX MPEAMETOB;
[1P6 3 ymerh MCMOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCIMHEHUN MEXKIYHApPOJHOTO COK3a TEOPETUYECKON U
MIPUKJIATHON XUMUU U TPUBUAJIbHBIC HA3BAHUS BOKHEHIIIHX
BEIIECTB  (PTWJIEH,  alleTWJIeH, TJIMIepuH, (eHodn,
dbopManbaeTH, YKCyCHAs KHCIIOTa, TJIMIMH, YrapHBIH Ta3,
VIJICKUCIBIN Ta3, aMMHUaK, TralieHas H3BECThb, HeEramieHas
U3BECTb, MUTHEBASA COJA U JIPYTHX), COCTABIATH (GOPMYIIBI
HEOPraHMYECKUX M OPraHUYeCKHUX BEIIECTB, YpaBHEHUS
XUMHYECKUX  peakuuil,  OOBACHATH  HMX  CMBICT;
MOATBEPXKJIAaTh  XapaKTEepHblE XMMHUYECKHE CBOMCTBA
BEUIECTB  COOTBETCTBYIOUIUMHU  OKCHEPUMEHTAMU U
3aMUCAMH YPAaBHEHUN XUMUYECKUX PEaKIUi;
- yYMeThb YCTaHABJIMBATh MPUHAAJICKHOCTh M3YUCHHBIX
HEOPraHMYeCKUX U OPraHMYecKHX  BEIIeCTB K
OTpEeNeNIeHHbIM  KJlaccaM M TpyIIaM COEIMHEHUH,
XapaKTepu30BaTh HX COCTaB M BaKHEHIlMe CBOMCTBA;
OTpeNeNaTh BHJbl XUMHUYECKHX CBs3€il (KOBaJieHTHas,
MOHHAS, MeTaJlIn4ecKas, BOJIOPO/IHAS), THUIIBI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATH
XUMHYECKHUE PEaKINu;
- chopMupoBaTh TPEACTaBICHHS: O  XUMHUYECKOH
COCTaBIIAOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMHH B TIO3HAHHUM SIBICHUI TPUPOJIBI, B POPMUPOBAHUU
MBIIIJIEHUSI U KYIbTYPHl JIMYHOCTH, €€ (PYHKIHOHAIILHOMN
IPAaMOTHOCTH, HEOOXOTUMOM JIsi PelICHHs] MTPAKTHUECKUX
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3aJa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM Cpene;

[IP6 4 ymeTh MNPOBOAMTH PACUETHI MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSIM XHUMHUYECKUX PEAKIUNA C
HCII0JIb30BAHUEM (buzmueckux BEJINYMH,
XapaKTEPHU3YIOUIUNX BEIIECTBA C KOJIMUYECTBEHHON CTOPOHBI:

Maccel, 00beMa (HOpManbHBIE  YCJIOBHS) Ta30B,
KOJMYECTBA  BEIIECTBA;  HCIIOJB30BaTh  CHUCTEMHBIC
XUMHUYCCKUEC 3HaAHUA JJIsA IIPUHATHA peHICHI/II\/'I B

KOHKPETHBIX JKHM3HCHHBIX CHUTYyallUAX,
BCIICCTBAMU U UX ITPUMCHCHHUEM

CBsA3aHHBIX C

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeacTBa
MTOWCKa, aHAJIN3a
u
UHTEpPIpETALNH
nHpopManuu U
WH(pOpMAITUOHH
bl€ TEXHOJOTHH
TUIs
BBITIOJTHEHUS
3a/a4
npodeccuoHab
HOM
JeSITeNIbHOCTH

B 065acT IeHHOCTH HayYHOTO TO3HAHUS:

JIP 04 cpopMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd H
OOIIIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO HA JHAJIOTE KYIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM  MHpE; COBEPIICHCTBOBAHHME SI3BIKOBOW U
YUTATEIbCKON KYJIbTYphl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIOJbMU M TIO3HAHHUA MHpPA; OCO3HAHUE IIEHHOCTH Hay4yHOMU
NEeSITeIbHOCTH  TOTOBHOCTh ~ OCYILIECTBJISITH ~ MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE

OBnaseHue yHUBEPCAIBHBIMU Y4€OHBIMH I103HABATEIbHBIMU
NEUCTBUSIMU:

MP 04 B) pabGota ¢ uHpopManuei:

- BJaAeTh  HaBbIKAMU  TMOJyueHUss  uHpopmammu U3
HMCTOYHUKOB pasHBIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIISITh TIOUCK, aHaIu3, CUCTEMAaTHU3AIIHIO u

UHTEpOpeTaluio HHGPOpMAlMKU PA3IUYHBIX BHJIOB U (opMm
IIPECTaBICHUS

- CO3/1aBaTh TEKCTHI B pa3IMYHbIX (popMaTax C yYETOM Ha3HAUYEHUS
uHbOpMAllMM M LEJIEeBOM ayauTOpUHU, BHIOUpAs ONTHMAJIbHYIO
(dopMy npeACTaBIEHUS U BU3yaJIN3alluy;

- OILICHUBATh JOCTOBEPHOCTB,
uH(pOpMaIny, ee COOTBETCTBUE
MOPAJIbHO-3THYECKHM HOPMaM

JICTUTUMHOCTD
IMpaBOBbBIM n

[IP6 3 ymerpb IUIaHMPOBATh U BBINOJHATH XUMHUYECKUH]
AKCIIEPUMEHT (TpPEBpaIeHUs] OPTraHUYECKUX BEIIECTB IpH
HarpeBaHWM, MOJIYUCHHUE dTUJICHA U U3yYCHHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEAKITUU Ha alIbJIETHIbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JCHATypamus OCJKOB MPH HArpeBaHWH, I[BETHHIC
peakuuu 0eIKoB; IIPOBOJIUTH
peakuu HMOHHOTO OOMEHa, OMpeNeisThb Cpely BOJHBIX
pPacTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha CylbdaT-, KapOoHaT-
M XJOPHUJA-aHWOHBI, HA KAaTUOH AaMMOHHsS; pellaTh
SKCIEPUMEHTaIbHBIE 3aJladd 1o TeMaMm '"Mertamnel" U
"Hemeramiasl") B COOTBETCTBMM C TpPaBHUJIAMH TEXHHUKHU
0e30MacHOCTH Mpu  OOpallleHud C  BEIIeCTBAMHU U
71a00paTOpPHBIM 000PYAOBAHUEM; IPECTABIATH PE3YyIbTATHI
XUMHYECKOTO JKCIepUMeHTa B (opMe 3amicH ypaBHEHUH
COOTBETCTBYIOIIUX PeaKuii U GOpMYyIUPOBATH BHIBOJBI HA
OCHOBE 3THX PE3YJIbTATOB;

[1P6 6 ymeTb aHaIM3UPOBATh XUMHUYECKYIO MH(OPMALIUIO,

MOJIy4aEMYI0 M3 Pa3HbIX MCTOUYHUKOB (CPEACTB MAacCCOBOM

uH(popmaiuu, cetb UHTEpHET u Apyrue);

- [IP6 4 BmameTh OCHOBHBIMH METOAAMH HAYYHOTO

MO3HAHUS BEIECTB U XUMUYECKUX sIBJICHUI (HabmroaeHue,

U3MEpEHUe, OJKCIEPUMEHT, MOJEINpPOBaHUE); yMETh

OPOBOAWTh pacueThl IO XUMHUYECKUM QopMynaMm U

YpaBHEHUSIM XMMHMUYECKHX PEAKIMl C HCMIOJIb30BAHUEM
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- HCTIOJIh30BaTh CPEICTBA MH(OPMAIIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUHI
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 33]1a4 C
coOmroieHreM TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH,
TUTHEHBI, pECypCcocOepeKeHUs, TPABOBBIX U ATUYECKUX HOPM,
HOPM HH(OPMAITHOHHOK

0€30MacHOCTH,

- BJIQ/ICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HH(GOPMAIUH,
MH(POPMAITMOHHOM 6€30MaCHOCTH JTUYHOCTH;

¢u3nUeCKUX BETUYMH, XapaKTEPHU3YIOUIMX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa HOPMaJbHbIC
YCIOBHsI) Ta30B, KOJMYECTBA BEILECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHUECKHUE 3HAHUS JIJIsl IPUHSTUS pElleHUl B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX MPUMEHEHHUEM

OK 04.
DddexTuBHO
B3aUMOJICHCTBO
BaTh U paboTaTh

- TOTOBHOCTh K  CaMOpPa3BUTHIO,  CaMOCTOSITEJIBHOCTH U
CaMOOIIPeIEIECHHUIO;

MP 03 OsnaseHue HaBbIKaMu Yy4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBnasneHne yHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:
JIP 07 6) coBMecTHas ACSITEIIBHOCTD:

- TIOHMMaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON U

[IP6 3 ymMmeTh MJIaHUPOBATH M BBINOJHATH XUMHUYECKUI
9KCIEPUMEHT (TPEeBpAIlleHHs] OPraHUYECKUX BELIECTB IMPHU
HarpeBaHuU, MOJY4eHHE 3THJIEHA U U3YYEHHE €T0 CBOMCTB,

WHIUBUAYaIbHON pabOTHI; KayeCTBEHHbIE  peakUuMu Ha  aJubAeTuibl, Kpaxmal,
B KOJUICKTHBE W | . ppyguMaTh 1AM COBMECTHOM NEATEIbHOCTH, OPraHM30BLIBATh | YKCYCHYKO — KHCJIOTY;  JeHarypanus  O€JIKOB  IpU
KOMaHIC U KOOPJIMHUPOBATH NEHCTBUS IO €€ JOCTHUKEHHMIO: COCTaBIIATH | HATPEBAHUM, I[BETHbIE peakUUU OENKOB; MPOBOAUTH
IJIaH  JeHCTBUM, pacmnpeaensTb poJid C Y4eTOM MHEHUH | peakiuu HMOHHOrO OOMeEHa, OIpeAessTh Cpely BOJIHBIX
YYaCTHUKOB 00CYXKJaTh pe3yJIbTaThl COBMECTHOM PabOThI; pacTBOpPOB, KAuyeCTBEHHbIE peakUMM Ha  cylbdar-,
- KOOPJAMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSIX pealbHOro, | KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH AMMOHWUS;
BHUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; [IP6 5 pemars 3KCIepUMEHTANIbHbBIE 3a/layd [0 TeMaM
OCYILECTBJISATh TO3UTHUBHOE CTparernueckoe mnoBeneHue B | "Metamibl" u "HemeTramisl" B COOTBETCTBUU € TTpaBUSIaMH
Pa3IUYHBIX CUTYaIUsAX, MPOSBISATH TBOPUYECTBO M BOOOpa)KEHHE, | TEXHUKU O€30MacHOCTU MpU OOpalleHUU C BEIIECTBAMU U
OBITh UHUIIMATUBHBIM 1ab0paToOpPHBIM o0opynoBaHueM; MPEJICTaBIISTh
OBnaseHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JCUCTBUSMU: | PE3YIbTaThl XUMHUUYECKOTO IKCIIEpUMEHTa B (opMe 3amucu
MP 02 r) npunsitue cedst U Ipyrux Jroaei: YpaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U POpMYIHPOBATH
- IPUHUMATh MOTHBBI U apTyMEHTHI APYrUX JIOJCH MpU aHaIHu3e | BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB
pe3ybTaTOB EATENLHOCTH;
- IPU3HABaTh CBOE MIPABO U MPaBO APYTUX JIIOAEH Ha OIINOKY;
pa3BUBaTh CIIOCOOHOCTh MOHMMAaThb MHpP C MO3HMIHU JAPYroro
4eJI0BEKa
OK 07. JIP 14 B o01acTu 9K0JIOTUYECKOTO BOCITUTAHUS: [IP6 1 cdopmupoBaTh MNpenCTaBICHUS: O XUMHUYECKOH
CopnelicTBOBaTh | - CHOPMHUPOBAHHOCTh HSKOJOTMYECKONW KYIbTYphl, MOHMMAaHHE | COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIH
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COXpaHEHUIO BIIUSIHUSL COIMATBHO-Y)KOHOMHUYECKHX TIPOIECCOB HA COCTOSIHME | XUMUU B TO3HAHUM SIBIICHUU MPHUPOJBLI, B (OPMUPOBAHUN

OKpYXarolen MPUPOJTHON M COLUMANBHONH CpeAbl, OCO3HAHHWE TJOO0AITBHOTO | MBIIIUICHUS U KYJIbTYpPhl JHUYHOCTH, €€ (YHKIIHOHATHHOU

cpenpl, XapakTepa dKOJOTHIECKUX poOIieM; rPaMOTHOCTH, HEOOXOIUMOM NIJIsl pElICHUs MPaKTUYECKUX

pecypcocOepex |- ITUTAHHPOBAHWE WM OCYIISCTBJIICHHUE JCHCTBUN B OKPYKAIOIICH | 33ja4 M OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K

EHUIO, cpene Ha OCHOBE 3HAHHUS IeJied YCTOWYMBOTO Pa3BUTHUA | CBOEMY 3JJ0POBBIO M IIPUPOIHOM Cpee;

MIPUMEHSATD YEJIOBEYECTBA; [IP6 5 ymers coOmogaTh TMpaBWia SKOJOTHYECKH

3HAHUS 00 | aKTHBHOE HETIPUATHE JICHCTBHUI, TPUHOCSIIUX BPEI OKPYKAMOIMIEH | IIEIECOO00pa3sHOTO TIOBEIEHUST B OBITY H  TPYAOBOU

W3MEHEHUHU cpene; JESITETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 37I0POBbI M

KJIUMara, - YMEHHE NPOTHO3UPOBATh HEOJATONPHUSATHBIE SKOJOTHUECKHE | OKPYXKAIOIIEH MPUPOJTHOU CpEAbl; YUYUTHIBATH OMACHOCTH

TIPUHIIUATIBI MOCJIEACTBUS IPEANPUHUMAECMBIX IEUCTBUH, MPEIOTBPAIIATh UX; | BO3ACHCTBUS HA JKUBBIE OPraHU3MBI  OTPEICICHHBIX

OEepeKITUBOTO - pacuupeHue OTIBITA JIeSTeTbHOCTH HKOJIOTUYECKOM | BEIIECTB, TIOHMMAasi CMBICI TOKa3aTensi MpeaeabHOU

MPOU3BOJICTBA, | HANPABIECHHOCTH; JIOTTYCTUMOW KOHIICHTPAIIUU

3¢ HexTUBHO MP 03 oBnageHue HaBbIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOM,

JIEMCTBOBATh B | MPOEKTHOM M COLMAIBHOMN JAESITEILHOCTH,

Ype3BbIYaHBIX

CUTYaIHSIX

K 2.4. JIP 09. 'oToBHOCTB M CIOCOOHOCTH K 0Opa3zoBanmio, B ToM | [IP6 1 CdhopmMupoBaHHOCTh TPEACTABICHUNH O MECTe

OcymiecTBIATh | YKCIIE CaMOOOpa30BaHMIO, HAa TPOTSHKCHWM BCEW IKU3HM, | XUNMHUM B  COBPEMEHHOW HAy4yHOW KapTUHE MHDA;

pa3palboTKy CO3HATEJIbHOE OTHOILIEHHE K HENPEpbIBHOMY OOpa30BaHUIO Kak | MOHMMaHHE POJIM XUMHUU B (OPMUPOBAHUU KPyrozopa u

TECTOBBIX YCIIOBHIO  yCIIEMTHONW TPO(PECCHOHATbHOW M OOMIECTBEHHOU | PYHKIIMOHAIBHOM TPAMOTHOCTH YEJOBEKAa ISl pEelIeHUs

HabOpOB U NeSITeIbHOCTH. MPAKTUYECKUX 3a/a4;

TECTOBBIX MP O01. VYwmenue camocrosaTensHo omnpeneniarb 1menu | [IP6 3 BrageHue OCHOBHBIMH METOJaMH  HAy4HOTO

CIICHApUEB U1 | JeSTeNbHOCTH u COCTaBJISITh TUTaHbI NESITeNIbHOCTH; | TO3HAHUS, KCIOJIb3YyEeMbIMH B XUMHUHU: HaOIIOJeHHE,

MPOrPaMMHOTO | CAMOCTOSITEITLHO OCYIIIECTBIIATS, KOHTPOJINPOBATH U | ONUCaHHue, U3MEpEeHHeE, AKCIEPUMEHT; yYMEHHE

obecrieyeHus. KOPPEKTUPOBaTh JESATENbHOCTb, HCIOJB30BaTh BCE BO3MOXHBIE | 00pabaThiBaTh, OOBIACHATH PE3YyIbTAaThbl IMPOBEIECHHBIX
pecypchl Asl TOCTHXKEHHUS MOCTABJICHHBIX LI€NICH W pealu3alii | OTBITOB M JeNaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTH
IUIAHOB  JIESTENIbHOCTH; BBIOMpATh YCHEIIHBIE CTPAaTeTMH B | IPUMEHATH ~ METOJAbl  TO3HAHWS  OpU  PEIICHUU
Pa3IUYHBIX CUTYaIUIX MPAKTHYECKUX 3a/a4;

[IK 9.1. JIP  13. Oco3nannblii BbeIOOp Oyaymeir mnpodeccun u | [IP6 1 CdopmupoBaHHOCTh MpEACTAaBIECHUH O MecTe

Pa3pabatbiBaTh | BO3SMOXKHOCTEH peanu3aliii COOCTBEHHBIX XKU3HEHHBIX IJIAHOB; | XAMMUM B COBPEMEHHOW HAy4yHOW KapTHHE MUDA,

TEXHUYECKOE OTHOIIEHHE K  NpodeCcCCHOHANBHONW  JESITENbHOCTH KAk | IOHMMaHHe PO XUMHUU B (POPMUPOBAHUU KPYrozopa u

3a/laHue Ha BeO- | BOSMOXKHOCTH Y4YacTHSi B PEIICHUH JIWYHBIX, OOIIECTBEHHBIX, | ()YHKIIMOHATHHOM

MIPUIIOKEHUE B
COOTBETCTBHUHU C
TpeOOBaHUSIMU

rOCyIapCTBEHHBIX, 0OIEHAIIMOHATIBHBIX MPOOIEM.
MP 03. BnajeHnue HaBbIKaMH MMO3HABATEIBHOMN, Y4eOHO-
HCCJIEI0BATENBCKOM U IPOEKTHOM JAEATEIBHOCTH, HABBIKAMU

rPaMOTHOCTH YeJIOBEKa [UIsl pEUIEHUs NPaKTUYECKUX
3a1ad4;

[IP6 3 Brnagenue OCHOBHBIMM METOJAMHU HAYYHOTO
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3aKa3z4yuKa paspernienus nmpooiaem; cnocoOHOCTh M TOTOBHOCTD K NO3HAHUSA, HCIOJIb3YeMbIMH B XUMHUH: HaONIOJCHUE,
CaMOCTOSITEIBHOMY IIOMCKY METO/I0B PELIECHUS IPAKTUYECKUX OIIMCAHUE, U3MEpEHHE, 9KCIEPUMEHT; YMEHHE
3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUA.B CO3JIaHUM | 00padaTbiBaTh, OOBACHATH pPE3YJIbTaThl MPOBEACHHBIX
HOBOH 0a3bl MaTE€pUATBHON KYJIBTYpPHI, B PEHICHUH TI100aTHHBIX ONBITOB W [€JIaTh BBIBOJBI; FOTOBHOCTb M CHOCOOHOCTH
po0JieM YCTOHYHMBOTO pa3BUTHS YEJIOBEUECTBA OPUMEHITh ~ METOJbl  IO3HAHWUA  [PU  DPELIECHUU
IPAKTUYECKUX 3a]a4;
[1P6 5 Brnanenue nmpaBujiaMu TEXHHUKH O€30M1aCHOCTH MpU
MCII0JIb30BAHUU XUMHUYECKUX BEIECTB;
[IP6 3 BrnageHue OCHOBHBIMH METOJAMH HAY4YHOTO
IK 9.4. | JIP 09. T'oTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHHUIO, B TOM UYHUCIIE i
. MO3HAHUS, MCHOJIb3YEMbBIMU B XUMHUHU: HaOIIOJCHHE,
OcymiecTBiaTh | caMOOOpa30BaHMIO, HA MPOTSHKEHUHM BCEM >KM3HM; CO3HATENIbHOE
OTIMCaHUE, H3MepeHue, SKCIIEPUMEHT; YMEHHE
TEXHUYECKOE OTHOIIEHHE K HENPEpbIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO
. . N 00pabarbiBaTh, OOBACHATH PE3YJIbTAaThl POBEICHHBIX
COIMPOBOXKCHHUE | YCIIEUIHOM MpodeccroHaNbHON 1 001IECTBEHHON AESITETbHOCTH.
OTBITOB W JI€JIaTh BBIBOJBI; TOTOBHOCTb M CHOCOOHOCTH
u MP 01. YMeHne caMOCTOSATENIBHO ONPENETATh LEIN AeATeIbHOCTH
OPUMEHSITh ~ METOJbl  TO3HAHWUS  TNPU  PELIEHUU
BOCCTaHOBJIEHHE | ©  COCTaBJIATh  IUIAHBl  JEATEIBHOCTH;  CAMOCTOSITENIBHO
MPAKTUYECKUX 3aa4;
BEO- OCYILIECTBIISITH, KOHTpPOJIMPOBATh u KOPPEKTHPOBATh
. [1P6 5 Brnanenue mpaBujiaMy TEXHHUKH O€30MaCHOCTH MpU
MPWIOKEHUH B | IEATENBHOCTh; HCIOJB30BaTh BCE BO3MOXHBIE pPECYpChl s

COOTBETCTBHM C
TEXHUYECKAM
3aJaHAEM.

JOCTHIKCHHUA IIOCTAaBJICHHBIX meine u pain3an  IIJIAHOB
JACATCIIbHOCTH, BI)I6I/IpaTI> YCICIIHBIE CTPATEru B Pa3JIMYHBIX
CUTyalluiaX

HCIIOJIb30BAaHUU XUMUYECKUX BEIIECTB;

I[IP6 6 CdopMupoOBaHHOCTh COOCTBEHHOW MO3UIIMH 10
OTHOIIICHUIO K XUMHYECKOW MH(POpMaIIUH, TIOJTydaeMOU 13
pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON

JANUCIHUITIMHBI «XXUMMUS»

Buj yyeOHoOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI AU CHUTIIUHBI 68
B T.4

OcHOBHOE cofepKaHue 64
B T. 4.:

TEOpEeTHUECKOE 00yUueHne 22
MPAKTUYECKUE 3aHITUS 20
abopaTOpHBIC 3aHITHS 22
I[Ipo¢eccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOIYJIs) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPaKTUYECKUE 3aHITHS 4

IIpome:xxyTounas arrectanus (quddepeHIMPOBaHHBIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumeHoBaHue Conep:xxanue yue0HOro marepuaJja (OCHOBHOE U NPo¢ecCHOHAIBbHO- O0bem | Mble
pa3/1es10B M TeM | OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJIHOI Mooy 1b HacoB | kommeTeH
UM
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pasnes 1. OCHOBBI CTPOCHHS BelIECTBA 6
OcHOBHOE cofepKaHue 4
Teopetnueckoe o0ydeHue 2
CoBpeMeHHass Mojenb cTpoeHHus aTtoMa. CHMBONMYECKHUN $3BIK XUMHUHU. XUMHUYECKHUN
9JIEMEHT. DJIEKTpOHHAsl KoH(purypanus aroma. Kinaccuduxanuss XUMHYECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-anemeHnTbl). BaneHTHBIe A5eKTpOHBI. BaleHTHOCTh. DJNEKTpOHHAs NpHpoOIA 2
Crpoenue XUMHUYECKOU CBSI3U. DJIEKTPOOTPULATEIBHOCTE. BUIbI XUMUYECKOH CBSI3H (KOBaJICHTHAS,
aTOMOB MOHHAas1, MeTaJUIMYECKas, BOJIOPOAHAsI) U CLIOCOOBI €€ 00pa30BaHus
XHMITHCCKHX JIaGopaTopHbI€ 3aHITUA 2 OK 01
AJIEMEHTOB U ~ - - _
HpHpo/Ia Pemenue 3aanuii Ha MCMIONB30BAHUE XMMHUYECKOM CHMBOIHKH 1 Ha3BAHHUIT COCMHEHNI
XUMHYCCKOI 0 HOMEHKJIAType MEXKIYHAapOJHOIO COI03a TEOPETUUYECKOW M TMPHUKIAJAHON XUMUU U
CBS3M TPUBMAJIBHBIX HA3BaHWW JUIsI COCTAaBJICHUS XUMHUYECKHX (OPMYN JBYXaTOMHBIX
COeMHEHUI (OKCHIOB, CyIb(UIOB, TUAPUAOB U T.I.) U APYIrMX HEOPraHUYECKUX 2
COCIMHEHHUN OTIEIbHBIX KJIACCOB.
IIpakTrdeckue 3a7aHys HA YCTAHOBICHHUE CBA3M MEXKIY CTPOCHUEM aTOMOB XMMHYECKUX
JJIEMEHTOB M NEPHOAMYECKMM HM3MEHEHHEM CBOWCTB XUMHUYECKMX JJIEMEHTOB U HX
COCIMHEHHI B COOTBETCTBUU C NOJIOKEHUEM [Ieproagn4eckoi CUCTEMBL.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepunoanueckuit
32KOH H IIpakTHYecKkue 3aHATUSA 2 OK 02
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tabmuma JI.1.

Menneneena

[Tepnonnueckas cucrema xumuueckux dmneMeHToB .. MenneneeBa. uzndeckui
CMBICJHI

Ilepmognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB, O0Opa3yeMbIX HMMH TPOCTBIX U CIOXKHBIX BEHIECTB B
COOTBETCTBUM C IIOJOKEHUEM XUMHYECKOrO 3jeMeHTa B lleproamyeckor cucreme.
MupoBo33peHyeckoe U HaydyHoe 3HaueHue llepuonnueckoro 3akona .M. MeHnneineesa.
IIporuno3sl JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX JJIEMEHTOB. PerieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALUI0 XUMHUYECKUX
a1eMeHTOB «MeTtamindeckue / HeMETAINIMYECKUE CBOMCTBA, JJIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM U TOJOKEHUEM B
MIEPUOJINYECKON cUCTeME XUMUUeCKuX anemeHToB [[.1. Menneneera»

Pasznen 2. XumMnueckne peakunu

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiui

OcHOBHOE coaep:xkanmne

Teopernueckoe 00yueHue

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHHI peaklMil COeTUHEHUS, Pa3I0KEHNUs, 3aMeIlleHHs], 0OMeHa, B T.4.
peakiuii ropeHus, OKUCICHUS - BOCCTAHOBIICHHUS.

VYpaBHeHUs1 OKUCTEHUS-BOCCTaHOBNICHMI. CTeneHb okuciaeHusl. OKUCTUTEND U
BOCCTaHOBHTEIIb.

CocraBieHue 1 ypaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM
ANEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE,
POU3BOJCTBEHHBIX MPOIECCAX U KUZHENESITEIbHOCTH OPraHU3MOB

JlabopaTopHble 3aHATHA

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 0 YPaBHEHUSIM XUMHYECKUX peakiui. MoJb Kak €IMHULIA KOJIMYECTBA
BelecTBa. ModsipHast Mmacca. 3aKOHbI COXpaHEHHUSI MAacChl U SHEPruu. 3aKoH ABOrajapo.
MounsipHblii 00beM Ta30B. OTHOCHUTEIBHAS TIOTHOCTH Ta30B. PacdeTsl o ypaBHEHUSIM
XUMUYECKUX PEaKIUi ¢ UCTIOIB30BAaHUEM MAaccChl, 00beMa (HOpMalibHbIE YCIOBUS ) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIIEKTPOIUTHYE
cKast
JTIMCCOIAIINS U
HOHHBIA OOMEH

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHue

Teopust snexkTponuTHuecko auccouuanui. WMOHBI. DIEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakuun nonHoro oomena. CocraBieHue peakluii HOHHOTO OOMEHa IIyTEM COCTaBJICHUS
UX TIOJHBIX M COKpAlIeHHBIX MOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE pEaKLUU.
3a/1aHus Ha COCTaBJIEHUE NOHHBIX PEaKIUi

[y OK 01
a0opaTopHble 3aHATHS OK 04
JlaGopatopnas padota "Turbl XMMUYECKUX peakiuii'.
HccnenoBanuie TUTIOB (110 COCTaBY M KOJMYECTBY HUCXOIHBIX U 00pa3yIOIIMXCS BEIECTB)
U TPU3HAKOB XHUMHUYECKHMX peakiuid. [IpoBeneHue peakuwii HOHHOTO OOMEHa,
OTIpeJIeICHHE CPEeJIbl BOJHBIX PACTBOPOB. 3a/IlaHUs Ha COCTaBJICHHE HOHHBIX peaklui
KontpoabHas
CtpoeHue BellecTBa U XUMUYECKUE PEaKun
padora 1
Pazjnen 3. PacTBOpBI
Tema 3.1. OCHOBHOE COflePKAHNE
[TonsaTHE O
pacTBopax IIpakTHYECKHE 3aHATHS
OK 01
PactBopenmne kak (usuko-xumudeckuid mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 02
pactBopoB. PactBopumocth. MaccoBasg 10151 pacTBOpeHHOro BemiectBa. CMBbICT OKO07
[IK 2.4

noKaszaTenisl MPeAeabHO JOMYCTUMON KOHIIEHTpPAlMd M €ro MCIOJIb30BAHHE B OILICHKE
AKOJIOTMYECKOI 0€30MaCHOCTH.

[IpaBuiia HKOIOrMUECKH 11€I€CO00PA3HOI0 MOBEICHUS B OBITY U TPYIAOBOH JI€SITEILHOCTH
B LIEJISIX COXPAHEHHUsI CBOETO 3J0POBBbS M OKPYKAKIIEH NMPUPOJHOW CPEbl, ONACHOCTH
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BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI OIIPEAECIECHHBIX BEIIECTB.
Pemrenne npakTuKoO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI HAa PACTBOPBHI,
UCIOJIb3yEeMbI€ B OBITOBOI M MPOM3BOJCTBEHHOMN JESATENBHOCTH YEJIOBEKA

BeniecTBa. Kpucrannuueckue u amop@Hbie BemecTsa. TUITBI KPUCTAJTUTMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METaJUTHYeCKas ). 3aBUCUMOCTh (PU3NUECKUX CBONCTB
BEILECTBA OT THUIA KPUCTAIUIMYECKON PEeIIeTKA. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEIIECTB OT BUJa XUMHUUYECKOM CBSI3U U TUIIA KPUCTAIUIMYECKOM pemeTKu. [IpruanHbI
MHOT000pa3usi BEIIECTB

Tema 3.2. JlaGopaTopHble 3aHATUA 2
Hccnenosanue | JlaGoparopHas paGota «[IpUroToBIeHHE PACTBOPOBY.
CBOHCTB [IpuroroBjcHre pPacTBOPOB 3adaHHOM (MaccoBOM, %) KOHIEHTpaluu (C MPAKTHUKO- 5
PacTBOPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
Paznen 4. CTtpoeHue U CBOWCTBA HEOPTAHUYECKHUX BelIeCTB 16
OcHoBHOE coaep:xanmne
Tema 4.1.
Knaccudukamus, | Teoperuueckoe od0yueHue
HOMEHKJIaTypa v
11 CTpoeHHe [IpenmeT Heoprannveckoi xumun. Kinaccudukaiius HeopraHndeckux BemecTs. [IpocTeie
- M CIIO’KHBIE BemecTBa. OCHOBHBIC KIIACCHI CJIOKHBIX BEIIECTB (OKCHIIbI, THAPOKCHIBI,
X BOIIECTR KHCJIOTBI, COJN). B3auMOCBsI3p HEOPTaHUYECKUX BEIIECTB. ArperaTHbIe COCTOSHUS

IIpakTuyeckue 3aHATHS

HomeHknaTypa HEOpraHM4eCKHX BEIIECTB: HA3BAHUE BELIECTBA UCXOS U3 UX
XAMHUYECKOW (POPMYIIBI MIIH COCTABICHUE XUMHUIECKOU (DOPMYITBI HCXOs M3 HA3BaHUS
BelecTa no mexayHapoaHoit (MIOTTAK) unu TpuBHaibHOM HOMEHKIIATYPE.

Pemenune mpakTHdeckux 3aaHuil 10 KiIacCu(PUKAIMN, HOMEHKIATYPE U XUMUYECKUM
dbopMyTaMm HEOPTaHUMYECKUX BEIIECTB PA3INYHBIX KJIACCOB (YTapHbIN Ta3, YIIICKUCITBINA
ra3, aMMHaK, raieHasi U3BeCTh, HeralleHasi U3BECTh, MUTHhEBAsl COJAa U APYTUX): HA3bIBATh

OK 01
OK 02
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U COCTaBJIATH (POPMYJIbI XMMHUUECKHUX BEILIECTB, ONPEIEIATh IPUHAIEKHOCTD K KJaccy.
Nctounuku xummudeckoi nHGpopmMaiuu (CpeacTB MaccoBoi nuHpopmaluu, cetb UHTepHeT
u apyrue). [lonck nHpopManuu no Ha3BaHUAM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYCCKUE
CBOMCTBa
HEOpPraHUYECKUX
BCIIICCTB

OcHoBHOE coaep:xanue

TeopeTnueckoe o0yueHune

Mertamnbl. O0ue pusnvyeckue u XuMUYecKre cBoicTBa MeTalIoB. CriocoObI
NOJIyYEHUs. 3HAYEHNE METAJJIOB U HEMETAJIOB B PUPOJE U KUZHEAECATEIBHOCTH
YesioBeKa U opranu3mMoB. Koppo3us MeTauioB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHI
METaJUIOB OT KOPPO3UHU

Hemeramnbl. O6mue pusnyeckrue 1 XUMHUECKUE CBOMCTBA HEMETAITOB. TUITHYHBIE
cBoricTBa HemeTtauioB [V- VII rpynn. Knaccudukaius 1 HOMEHKIaTypa COeIUHEHUM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

IIpakTH4eckue 3aHATHS

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB,
TUJIPOKCHUIOB, KMCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B U3BMEHEHUU CBONCTB IPOCTHIX
BEIIECTB, BOJIOPOIHBIX COEAUHEHUM, BBICIIIUX OKCHJIOB Y THIPOKCHJIOB.

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabora «CBoicTBa MeTa/IOBY. B3auMoaelicTBHE METAIIOB ¢ BOJIOM, a
TaKXe C pacTBOPAMU COJIEH U paCTBOpPAMHM KUCJIOT. B3aumoaencTBre cCEpHOM U a30THOM
KHUCIIOT ¢ Melbto. CocTaBlieHHEe YPaBHEHUN XUMUUYECKUX PEAKIUNA C YHACTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHIOB METAJJIOB

Jlabopatopnas padota «XapakTep JUCCOMHUANNH PA3TUIHBIX THIPOKCHUIIOBY.
CocraBiieHle ypaBHEHUN XUMHUUYECKUX PEAKIINI C y4aCTUEM HPOCTHIX U CIIOAKHBIX
HEOPraHMYECKUX BEIECTB:, HEMETAJIIOB U aM(DOTEPHBIX 3JIEMEHTOB; HEOPraHUUECKUX
KHUCJIOT, OCHOBAaHUM 1 aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHUUECKUX COJICH,
XapakTEPU3YIOIIMX UX CBOMCTBA.

OK 01
OK 02
[IK 2.4

17




npoueccos. puanun Jle [larense

JlabopaTopHas pab6ora

JlabopatopHast pabota «CKOpPOCTh XMMHYECKUX peaknuii. CMeneHne XUMHUYECKOTO
paBHOBecus» PeleHne NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKTOpPOB,
BIMSIOIINX HA HM3MEHEHHE CKOPOCTH XHWMHUYECKOM peakuud, B T.4. C IO3ULHAN
HKOJIOTHYECKH 1EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEIHHOCTU B IEIIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAOIIEH TPUPOIHOUN CPEBI.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3aJJaHUI HA MPUMEHEHHUE TpuHIuna Jle-

Tema 4.3. OcHOBHOE coaepKkaHue
Unentupukauusa | JlabopaTopHble 3aHATHS
Heopranudecku | Jlaboparopnas pabora «aeHTHUUKaIMS HEOPraHUYECKUX BEILIECTBY.
X BEIIECTB Pemienre SKCIEpUMEHTANBHBIX 3aad IO XUMHUYECKMM CBOWCTBAM METAUIOB U OK 01
HEMETAIIJIOB, IO PACIIO3HABAHUIO U MOJTYUYECHHUIO COEAUHEHNN METAIJIOB U HEMETAJLIOB. [1K2.4
WNnenTudukaiys HEOPraHM4eCKUX BEIIECTB C UCIOIb30BAHUEM UX (DU3UKO-XUMHUECKUX
CBOICTB, XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peaKIu Ha Cyibdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
KonTpouabHas .
CBoliCTBa HEOPTAHUYECKHUX BEIIECTB
padora 2
Pazien 5 Kunetnueckue u TepMoAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX
' peakiuit
OcHOBHOE cofepKaHue
Tema 5.1
CKOPOCTL TeopeTnueckoe o0yyenmne
XHME%CKHX CKOpOCTh peakiy, €€ 3aBUCUMOCTh OT Pa3jIMuYHBIX (PAKTOPOB: MPUPOJBI pearupyromux
eaKLIHiA BEUIECTB, KOHLEHTPALMM pEarupyroliuX BEIIEeCTB, TEMIEpaTypbl M  IUIOWAIU
P ' PEaKIMOHHON TOBEPXHOCTU. TemnoBbie 3(PPEKThl XUMUYECKUX peakiuil. DK30- U
XHUMHUYECKOE
SHAOTEPMUYECKUE, PEAKLIUH.
paBHOBECHE N .
OOpaTUMOCTh peakiuii. XMMHUYECKOE PABHOBECHUE U €70 CMEILEHUE MO/ 1el CTBUEM OK 01
pa3IMuHBIX (AKTOPOB (KOHLIEHTPALMS PEareHToOB WM NPOAYKTOB PEAKINH, JaBICHNUE, OK 02
TEMIIepaTypa) s CO3JaHusl ONTUMAJIBHBIX YCIOBHM MPOTEKAHNS XUMUYECKHUX K2 .4
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‘ [ITaTenbe nis HAXO0KACHUS HAIIPABJICHUS CMEILICHUS

IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/iCPKAHUE (COAepKaHUe PUKJIAJTHOI0 MOAYJIs1)

Pa3nea 6. Xumus B ObITY M IPOM3BOJACTBCHHOM 1eATEbHOCTH Y€JI0BEKA
Xumust B ObITY OCHOBHOE coJepKaHHe OK 01
1 OK 02
[POM3BOJCTBEH Teopernueckoe 00yueHue OK 04
HO Hogelimme noctnxeHnss XUMHUYECKON HAYKU U XUMUYECKOU TEXHOJIOTUU. POib 0K 07
eSTCIbHOCTH XUMHUU B 00ECTICUCHUH DKOJIOTUYECKON, SHEPreTUYECKON 1 MUILIEBON 6€30MacHOCTH, K 9.4.
JeIOBEKA pa3BuTUU MeauIMHEL. [IpaBuia moucka U aHaau3a XUMUYECKONU HHPOpMAITUH U3 TIK 9.1
Pa3IMYHBIX KICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCCOBOM
uHopmaiuu, cetb MIHTepHer)
IIpakTHyeckue 3aHATHS
[Touck m aHanu3 KeWCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJOTHH C Y4ETOM
Oynyueld npodeccuoHaTbHOM JeATETbHOCTH MO TeMaM: KPAacKd, MCTOYHUKU HEPTHH,
OpraHuYecKue U MUHEpalbHbIE YI0OpEHUs, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.
3amura: [IpeacraBienue pe3ynbTaToOB pelieHus: KeMcoB B popMe MUHHU-TOKIA1a C
Ipe3eHTaluen
Pasznea /. CTpoeHne M CBOIiCTBA OPraHN4YeCKHX BeleCTB 24
OcHoOBHOE cofepKaHue 4
TeopeTnueckoe 00yueHue
Tema 7.1. [TosiBneHKE U pa3BUTHE OPraHUYECKOW XUMUHU KaK Hayku. [IpeaMeT opranndeckoi
Knaccuduranus | xyvpn. Mecto u 3HaueHme OPraHUYEeCKON XMMUH B CUCTEME €CTECTBEHHBIX HAYK. OK 01
» CTPOCHHUC 1 XHUMUYECKOE CTPOCHUE KAK MNOPSAOK COEAWHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX K2.6.
HOMCHKIIATYPa | ganeHTHOCTH. OCHOBHBIC ITOJIOKCHHS TCOPUU XUMHYECKOTO CTPOCHHS OPTaHWYECKUX K2 4
OPraHHM9CCKUX | coenmuuennit A.M. bytinepoBa. VYTIepomHBI CKEIET OPraHWYECKOW MOJICKYIIHI.
BCHICCTB 3aBUCUMOCTh CBOWCTB BENIECTB OT XHMHYECKOTO CTpOeHHs Moyiekyn. W3omepus u

MU30MEPBI.
[Tonsitue o pynkumonansHoM rpymme. Pagukan. [IpuHuumne! knaccupukanuu
OPraHu4YeCKUX CoeAMHEeHNN. MexayHapoIHasi HOMEHKIIATYpa U IPUHIHIIBI
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HOMEHKJIATYphl OpraHuYecKux coequHeHuil. [lonsitue 06 azoTcoaepKammnx
COCIMHEHUAX, OMOJIOTMYECKH aKTUBHBIX BellleCTBaX (YIJIeBOAaX, XKUpax, OeiKax u ap.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomeHknaTypa opraHm4ecKux COeAMHEHUN OTIAEIbHBIX KIACCOB (HACKIIICHHBIE,
HEHACHIII[EHHBIE U APOMATUYECKUE YTIIEBOAOPOAbI, CIIUPTHI, (DEHOJIBI, aJIbIETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlIeHUE TIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIIOJIB3YS UX
HA3BaHUS 10 CUCTEMATUYECKON U TPUBHAILHON HOMEHKJIAType (3TUIICH, alleTHIICH,
rmiepuH, ¢peHo, GopMalbAeTul, YKCyCHasi KUCIIO0Ta, TIUIUH). PacueTsl mpocTeitieit
dbopMyITbl OpraHUYeCKOM MOJICKYJIBI, UCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OPTraHUYECKUX
COeIMHEHNH

OcHOBHOE coaep:xkanmne

12

TeopeTnueckoe o0yueHune

- DU3UKO-XMMHUYECKUE CBOICTBA OPraHMYECKUX COEIWHEHHI OTHEIbHBIX KIACCOB
(ocoOeHHOCTH KIlaccu(UKAMM U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH Pl U
oOmast dopmyna; uzomepus; (PU3NUYECKUE CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
NOJIyYEHUs): MPENEIbHbIE YIJIEBOAOPOAbl (alKaHbl u LUKJIOAIKaHbI). ['opeHne MmeTaHa
KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUIa B MPOMBIIUIEHHOCTH W ObiTy. CBoOlicTBa
IPUPOJHBIX YIIIEBOAOPOAOB, HAXOKIECHHUE B IPUPOJE U IPUMEHEHHE AIKAHOB;
- TpeIebHbIE YIIEBOAOPObI (AIKaHbI ¢ MUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH W ObITy. CBOICTBAa HPUPOIHBIX
YIJ€BOJIOPOJIOB, HAX0XKIEHUE B MIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HelpeaeabHbIe (AJIKEHbI, AIKUHBI U alKaJIUEHbl) 1 apOMATUYECKUE YIIIE€BOJAOPOIbI.
['openue aneTnineHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIO MIIAMEHU JJIsl CBAPKH U
PE3KH METAIIJIOB

KHCIIOPOJICOASPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIC KUCIOTHI U
3(HpHI, ATBJACTHIB U KETOHBI, KUPBI, YTIIeBO bl ). [IpakTHueckoe mpuMeHeHNe
STUJICHTIIMKOIIS, ThuieprHa, Gpenona. [Ipumenenue hopmanpaeruia, areraibaeTuaa,
YKCYCHOM KHCIOTBI. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KMCIOT. MOIOIIKE CBOMCTBA

OK 01
OK 02
OK 04
[IK 2.4
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MbILIa

IIpakTHyeckue 3aHsATHHA

CBolicTBa OPraHUYECKUX COCTMHEHUI OT/AENbHBIX KIACCOB (TpUBUAIbHAS U
MEXTyHapOHasl HOMEHKIIATypa, XMMUYECKHUE CBOMCTBA, CIOCOOBI MOTYUYEHUS ):
npeesbHbIe (aTKaHbl U IUKIOAIKAHBI ), HEMPEAe/IbHbIC (AJIKEHBI, AIKUHBI U aJIKaIUEHBI)
U apOMaTUYECKUE YTIEBOAOPOIbI, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI,
aJbJIETUbl U KETOHBI, aMUHBI U aMUHOKHUCJIIOTHI, BLICOKOMOJIEKYJISIPHbIE COSTUHEHUS.
3a/aHus Ha COCTaBJICHUE YPaBHEHUN XUMUYECKUX PEaKIUi C ydacTHEM OPraHMYeCKUX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS
CocraBieHue cxem peakuuid (B TOM YHCIE MO MPEeAJIOKEHHBIM IIeN0YKaM MPpeBpaIleHUI),
XapaKTepU3yIINX XUMHYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI WX TMOJYyYEeHHUS M Ha3BaHUE OPraHMYECKUX COCJAMHEHHUH IO
TPUBUATBHON UM MEXKTYHAPOIHON CUCTEMAaTHYECKOM HOMEHKIIAType.

Pemenue mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOMCTBA
OpraHUYeCKUX COSAMHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTopHasi paéorta

JlaGopatopHast pabora "llpeBpaieHusi OpraHMYeCKUX BEUIECTB IPU HarpeBaHUU'.
[Tomydenue 3THIIEHA U U3YyYEHUE €TO CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUYECKUX
peBpalleHUI Ha PUMEPE dTaHa, STUJICHA, alleTHIEHA U JIp.

JlaGoparopHass pabora. «CBoicTBa cnHUpTOB» l3ydeHHWe pacTBOPUMOCTH CIIUPTOB B
Boge. OKHUCJIEHUE COUPTOB PA3IUYHOTO CTPOEHUSI XPOMOBOM cmechio. llomyuyeHue
auTIIIOBOTO Adupa. [lonyyenue rnunepara Meau.

JlabopatopHas pabora «CBoiicTBa KapOOHOBBIX KHCIOT». PacTBOPHUMOCTH pa3IUYHBIX
KapOOHOBBIX KHCJIOT B BOje. B3ammonelcTBHE€ YKCYCHOHM KHCIOTBI C METaJJIaMHU.
[Tonmydyenne n30amMmI0BOro 3(hupa yKCyCHOU KUCIOTHI

Tema 7.3.
WNnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX

OcHOBHOE cofepkaHue

Teopetuueckoe oOyueHue

BI/IOOpFaHI/I‘-ICCKI/Ie COCIUHCHMU. HpI/IMeHeHI/Ie n OmoJIornueckas POJIb YIIICBOAOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HAUECHHUE U
MIPUMEHEHHE B
OBITOBOI U
MIPOU3BO/ICTBEH
HOM
NEATEIILHOCTH
yeJIOBEKa

Oxucnenne yriaeBo 0B - HCTOYHHUK YHEPTUU KUBBIX OpraHu3MoB. O0JacTH MPUMEHEHUS
amuHOKHUCIOT. [IpeBpanienns 6eTKOB MUY B OpraHu3Me. bruonorudeckue ¢yHKIAN
OenkoB. buonornueckune QyHKITNHN )KUPOB. PosIb OpraHndeckoil XMMHUHU B PEIICHUN
npoOJieM MUIIEeBOM 0€30MaCHOCTH

IIpakTnyeckue 3aHATHS

Ponb oprannueckoil XMMUU B PeILIEHUU MPoOIeM SHEPreTHYecKoil 0€30MacHOCTH, B
Pa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MAaTEpUaIOB, HOBBIX HCTOUYHUKOB YHEPTUU
(anmpTepHATHUBHBIE UCTOYHUKHU SHEPTrUn). ONacHOCTbh BO3ACHCTBUS HA KUBBIE OPTaHU3MBI
OpraHUYeCKUX BEIECTB OTACNIbHBIX KIACCOB (YIJI€BOAOPO/IbI, CHUPTHI, (PEHOJIBI,
XJIOPOPTraHUYECKUE MTPOU3BOJIHBIE, aJIbAETUABI U JIP.), CMBICI ITOKA3aTeNs MPEIEIBbHO
JONYCTUMOW KOHLIEHTPAallUU

JlaGopaTopHbie 3aHITHS

JlaGopatopHast pabora: "WaeHTudukaus OpraHuyecKUX COCAMHEHHH OTIeIbHBIX
KJ1accoB"

NnenTudukaims opraHu4eckKux CoOeMHEHUN OTIEIbHBIX KJIACCOB (HA MpUMeEpe
aJNbJIETUIOB, KpaxMmania, YKCYCHOM KUCIOThI, OEIKOB U T.I1.) C UCTIOJIb30BAHUEM UX
(U3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuii. JleHaTypamms
Oenka npu HarpeBaHuu. L{BeTHbIC peakiiuu 0eaKoB. BO3HHKHOBEHNE aHATUTHYECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MIPOLIECCOB MIPU NPOTEKAHUH KAYECTBEHHOM
peakiuu, MOo3BOJISIONMEH HACHTUDUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTposnbHas
pabora 3

CtpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

IIpome:xxyTouHasi aTTecTanus Mo gucuunante ( 1uddepeHMPoOBaHHBIN 3a4eT)

Bcero

68
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3. YCJOBUS PEAJIN3ALIMUA ITPOI'PAMMBbBI YYEBHOM
JANCIUIIJIMHBI
3.1. TpeOoBaHusi K MHHMMAJBHOMY  MAaTEePHAIBHO-TEXHHYECKOMY
o0ecre4eHHI0

Jlns peanuzanul TporpaMMbl JUCHUIUIUHBL JTOJDKHBI OBITh MPEAYCMOTPEHBI
CJIeIyIONINE CHelalIbHbIEe TOMEIIECHUS: Y4eOHbI KaOMHET XUMUU

OGopynoBanue y4yeOHOro ka0uHeTa (HAIJIAAHbIE TMOCOOUs): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJEKYJ, MOJIed KPUCTAUIUUYECKUX PEIICTOK,
KOJUICKIIUM TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TMOPOJ M MHHEpPAJIOB, TabiuIa
MenneneeBa, yueOHbIe GUIBEMBI, ITU(DPOBBIE 00pa30BATEIBLHBIE PECYPCHI.

TexHuueckue cpeacTtBa oOyYeHHSI: KOMIIBIOTED C  YCTpPOMCTBAMHU
BOCIIPOM3BEJICHUSI  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DKPAHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP s IPE3CHTAIIHH.

Ob6opynoBanne jJadopaTopuu U padbo4ux MecT JadOpaTOpUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, (HUIbTpOBaJIbHAs Oymara, MpPOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, PE3UHOBBIE NPOOKU, (oHapuKU, HAOOp PEAKTHBOB,
CTEKJITHHBIE TAJIOYKH, INTATUBBI I MPOOUPOK; MEpPHbIE UWIMHAPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKHU JACNHUTENbHBIC IuauHapudeckue (50-100 mi), cTymku ¢
necTuKoM, (aphopoBble YaIlKH, MUHIETHI, (UIBTPHI OyMaKHble, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJIECKTPOILTUTKU, JTA0OPATOPHBIE IMITATHUBBI, CITUPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOP IS TTOTYyYEHHUS Ta30B (WIM MPOOUPKA C Ta300TBOAHON TPyOKOIt),
Jep)KaTenn g TPOOMPOK, CKISHKU Ui XpaHEHUs PEakTUBOB, pa3aaTOYHbIC
JTOTKH; Xxumudeckue crakanbl (50, 100 u 200 mut); mmaresiu; NUHIETHI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEpHI (TaliMephl), MepHbIe TTpoOupku (Ha 10-20 mi) U MepHBIE
ko661 (25, 50, 100 u 200 mu), BomsHas OaHs (MM TEPMOCTAT), CTEKIISHHBIC
MaJo4YKu; KOHMYEeCcKue KoJObl misg tutpoBanus (50 m 100 mut); UHIAMKATOpPHbBIE
MoJIOCKU Jysi  onpenenenuss pH u  cTangapTHas UWHAUMKATOpHAs —IIIKaja;
YHUBEpCANbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopsi Ha 1, S 1 10
MJI), OIOpeTKH JUIsI TUTpPOBaHWS, MeauruHckue wmpuibsl Ha 100-150 Mo,
nabopaToOpHBIC W/WIIM aHATUTHYECKUE BEChl, pH-METphI, CymuIbHBIA mKad, U 1ap.
nabopatopHoe 000pyI0BAHUE.

3.2. HNudopmannoHHoe odecnevyeHUue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHKH:

1. Ta6puensa O.C. Xumus. 10 kracc. Yraoybnennsiid ypoBeHs: yaeOnuk / O. C.

I"abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemnienue, 2022. — 399
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2. Xwuwmus. 11 kmacc. Yrryonennsiit yposenb: yueOnuk / O. C. IN'abpuensu, U. T

Octpoymos, C. A. Cnagkos, A. H. JIEBkuH. - [Ipocsemnienue, 2022. — 432

I[OHOJIHI/ITCJILHLIe HCTOYHHUKU:

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»

http://e.lanbook.com — 9BC «JIanb»

http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOM

KonTtpoib

IMpeCrioaaBaTcJICM

JUCLMUITIJIMHBI
51 OILICHKAa PE3YJIbTAaTOB 06y‘{€HI/I$I OCYHICCTBIIAACTCA
B Imponecce IMPOBCACHUA MPAKTUICCKUX 3aHATUA u

7a00paTOpHBIX PAabOT, TECTUPOBAHWSA, a TAKXKE BBIMIOJIHCHUS OO0YYarONUMUCS
WHIUBHUIYabHBIX 3aJaHUN, TPOCKTOB, HCCICNOBaHWH. Pe3ymbrathl 0O0ydeHWHs
OTIPENICTISIOT, YTO OOydYaromuecs: JODKHBI 3HaTh, TOHUMATh M JIEMOHCTPHPOBATH
TI0 3aBEPIICHUN N3YYCHHS TUCITUTUTNHBL.

Jliist popMuUpOBaHUs, KOHTPOJISE M OIIEHKH PE3yJbTaTOB OCBOCHHUS Y4eOHOM
JTUCIMILTNHBI UCTIONB3YETCSI CHCTEMa OIICHOYHBIX MEPOIPHUATHIH, MPEACTABIISIONIAs
co00i KOMIUJICKC Yy4YeOHBIX MEPOIPHUATHH, COTJIACOBAHHBIX C pe3yJbTaTaMH
OIr'oC COO (mpeameTrHbie

oOydeHus ®u CcHOPMYJIHUPOBAHHBIX C YYETOM

pe3yabpTathl o auctuiuinie) u ProC CIIO.

OK/ Moayas/Pa .
K Brex/Tema Pe3yabTaT 00yyeHus THNBI OLEHOYHBIX MEPONPHUSTHIH
| | OcHoBHOE comepxKaHue
1 Paspen 1. dopmyaIupoBaTh
OCHOBBI pMyJTHp
0a30BbI¢ MOHATHSA U
CTpOeHHs
3aKOHBI XMMHU
BellecTBa
1 | OK |Crpoenne COCTABIISITS XHMIUCCKIE 1. Tect «CTpoeHue aTOMOB XUMUYECKUX
01 laromos (OPMYIBI COSTAHEHI B AIIEMEHTOB U MPUPOJA XUMUIECKOU CBSZM.
]'_ IMIYECKIX | COOTBETCTRIMN €O 2. 3agaun Ha COCTABIIEHHE XUMUUECKUX
S TEMEHTOB 1 CTOICHBIO OKHCIICHIS dbopMyn AByXaTOMHBIX COeTMHEHUHN (OKCHUIOB,
Cynab(GUI0B, THAPUIOB U T.IL.).
Mpupoa XUMHYECKUX DIEMEHTOB, .
HMIHECKOi| HCXOA 13 BATEHTHOCTH 1 3.3a1aHus Ha UCHOIB30BAHUE XUMHUYECKON
Bs3H SNEKTPOOTPHIIATCIBHOCTH CHUMBOJINKY U Ha3BAHUI COEQUHEHNI 10
HOMEHKJIATYpe MEXJIYHAPOIHOTO COI03a
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TEOPETUYECKON U NPUKIIATHON XUMHUH U
TPUBUAJIbHBIX HA3BaHUN Ul COCTABIICHUS
XUMHAYECKUX (POPMYIT ABYXaTOMHBIX
COEIMHEHUH (OKCHJIOB, CYNb(UIOB, THAPHIIOB
U T.IL.) U IPYTUX HEOPTAHUYECKUX COEIUHEHUN
OT/IEJbHBIX KJIACCOB

JlabopaTtopnast pabota

OK
01
OK
02

[Iepuoauuec
KHH 3aKOH U
Tabmma

UL

Menneneena

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBETCTBHUMH C UX
MOJIO)KEHUEM B
MIEPUOANYECKON CUCTEME
XUMHNYECKHUX JJIEMCHTOB
J.N. Menneneena

1. Tect «Metammnueckue / HEMETAIIHYCCKHIE
CBOWCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJACTBO K 3IEKTPOHY XMMHYECKUX
AJIEMEHTOB B COOTBETCTBHE C MX AJICKTPOHHBIM
CTpOGHI/IeM " ITOJIOKCHHUECM B Hepnomzmecxoﬁ
CHUCTEME XUMUYECKUX 351eMeHTOB J[. 1.
MenpeneeBay.

2. TlpakTuyeckue 3a/laHus Ha YCTaHOBJICHUE
CBsI3U MG)KI[Y CTpOGHI/IeM aTOMOB XUMHUYCCKUX
3JICMCHTOB 1N HepI/IOI[I/ILIeCKI/IM N3MCHCHUECM
CBOfICTB XUMHUYCCKUX DJICMCHTOB U UX
COGI[I/IHGHI/Iﬁ B COOTBECTCTBUU C ITOJIOXKCHHUECM
Ilepnoanueckoii cucreme.
IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJIaHUs Ha XapaKTEePU3aIUI0 XUMHIECKIX
JJIEMEHTOB: «MeTamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K
3JIEKTPOHY XUMUYECKUX DJIIEMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOIMYECKON CUCTEME
xuMuueckux djementoB [[.M. MenngeneeBay

Paznen 2.
XHMHYECKH
e peakIun

XapakTepu3oBaTh THUIIbI
XHMHYECKHUX PeaKkIui

KonTpoabHnas padora «CTpoeHune BemecTrBa
U XHUMHYeCcKHe peakunuu»

OK
01

OK
04

Tumer
XHMHYECKUX
[peaKuun

CocTaBiATh peakiuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIICHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3a1aun Ha COCTaBJICHUE YPaBHEHUI
peaKIui:

- COCIAMHEHUS, 3aMECILICHHUSI, PA3JIOKCHHUS,
oOMeHa;

- OKHCJUTEIHbHOBOCCTAHOBHUTEIILHBIX PEaKIIHI
C UCIIOJIb30BAaHUEM METOa JIEKTPOHHOTO
OajaHca.

2. 3a1ayn HaA pacyeT MacChl BEIIECTBA WM
00BbEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU 00BEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB; PACUEThI
Macchl (00bEMa, KOTHYECTBA BELECTBA)
MPOJIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEILIECTB
HMeeT

DIIEKTPOIUT
MuecKas
TTACCOLINAIIN
ST 1 MIOHHBIN
0OMEH

CocTaBnsiTh ypaBHCHHS
XUMUYECKUX PEaKIHH
HOHHOI'0 OOMEHa ¢
y4acTHEeM
HEOPraHUYeCKUX BEIICCTB

1. 3agaHus Ha COCTABIIEHUE MOJIEKYJISPHBIX U
MOHHBIX PEaKIUi C y9aCTUEM KUCIIOT,
OCHOBAHUM U COJIEH, yCTAHOBJIEHUE N3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHas paboTa "THITBl XUMUYECKUX
peakuuit”
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HccaenoBaTh HCTHHHDbIE

3 Pa3nea 6.
PACTBOPHI € 3aJaHHBIMH
PacTBOpBI
XapaKTePUCTUKAMU
OK
3 01 [Tousitie o | Pa3nuyarh HCTUHHBIC 1. 3aaun Ha MPUTOTOBIIEHUE PACTBOPOB.
- | g [pacTBOpax | pacTBOpbl 2. [TpakTHKO-OPUEHTUPOBAHHBIE PACUCTHBIC
1 02 3a/IaHus Ha JIUCTICPCHBIC CHCTEMEI,
K UCTIOJIb3yeMbIe B OBITOBOM U
24 MIPOU3BOJICTBEHHOW JICATCIILHOCTH YEJIOBEKA
OK "
3 01 Wccnenosa Jlaboparopnas padota "lIIpuroroBienue
| 0K HHC UccnenoBats puszuko- pacTBOpoB"
2 04 CBOMCTB XUMUYECKHE CBOMCTBA
[T [PACTBOPOB | NCTHHHEIX PACTBOPOB
2.4
Paznen 4. .
4 C A HccaenoBatb crpoenue u | Koutpoabnas padora «CBoiicTBa
TPOeHue u N
P CBOIiCTBA HEOPTraHUYEeCKUX BEIIeCTBY
CBOIICTBA
HEOPraHUYeCKHUX
HeopraHuyve
BelleCTB
CKHX
BeleCTB
OK 1. Tect «HomeHknatypa u Ha3BaHUE
4.1 Knaccuguka| Knaccudpuimponarts yp
01 HEOPraHWYECKUX BEIIECTB UCXOS U3 HX
s, HEOpraHUYecKue 9
[IK XUMUYECKON (DOPMYIIBI MIIM COCTaBJIICHUE
HOMEHKJIATY | BEIIECTBA B COOTBETCTBUHU -
2.4, XUMHUYECKON (HOPMYITBI UCXOISI U3 HAa3BaHUS
pa u C UX CTPOEHUEM M
BELIECTBA M0 MEKTYHAPOIHOM UITH
CTpOeHUE i g AYHApOIL
TPUBUAIBHON HOMEHKJIATYpe».
HeopraHuyec .
2. 3agauu Ha pacyeT MacCOBOM 0 (MacChl)
KHX BEIIECTB
XUMHUYECKOTO 3JIEMEHTa (COSTMHEHHUS ) B
MoJIeKyJie (CMecH).
3. [IpakTuueckue 3a1anus Mo Kiaccuukammm,
HOMEHKJIATYpe U XUMUYECKUM GopMyliaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIaCCOB.
4. IlpakTudeckue 3a1aHus Ha ONpeeNieHue
XMUMHYECKON aKTUBHOCTH BEIECTB B
3aBHCHMOCTH BUJAa XMMHYECKOH CBS3U U THIIA
KPUCTAJUTMYECKON PEIIeTKU
1 2 | OK o usixo- 1. Tect «OcoOEHHOCTH XMMHUYECKHX CBOMCTB
01 — YcTaHnaBnuBaTh OKCHUJOB, KUCJIOT, OCHOBaHUi1, aM(POTEPHBIX
OK CBOMNCTRA 3aBUCUMOCTD (DU3UKO- TUIPOKCHUIOB U COJICH».
02 eoprasmed XUMHYECKUX CBOICTB 3amaHus Ha COCTaBJICHHE YpPaBHEHUN
K HEOPraHMYECKUX BEIIECTB | XMMHUYECKUX PEAKIUN C yJaCTHEM MPOCThIX U

2.4.

KX BCIICCTB

OT CTPOEHUSI aTOMOB U
MOJIEKYII, a TaK)Xe TUIIa
KPUCTAJNIMYECKOU
pELIeTKH

CITO’KHBIX HEOPTaHUYECKHX BEUIECTB: OKCH/IOB
METaJJIOB, HEMETAJJIOB 1 aM(OTEPHBIX
DIIEMEHTOB;

HEOPraHU4eCKUX KHCIOT, OCHOBAHHH
aM(OTEPHBIX THAPOKCUIOB, HEOPTaHMUECKHX
COJIeH, XapaKTEePU3YIOIUX X CBOICTBA
CH0CcoOBI MOJTY4EHUSI.

2. 3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 33/IaHHsI Ha CBOWICTBA U
NIOJTyYeHHE HEOPTaHNUECKHUX BEIIECTB
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3. Jlabopatopnas pabota «CBoiicTBa
METAJIJIOBY.

4. JIaboparopHas pabora «Xapakrep
Jucconuanu pasjinidHbIX THAPOKCUIOB) .

BIIUSIHUE U3MEHEHHUS
KOHIEHTPALIMHU BEIIECTB,
peaxkiuu cpesl u
TEeMIIEpaTypbl Ha
CMEIIeHUE XUMHYECKOTO
paBHOBECHS

4.3 | OK Unentuduxa Mccnenosars 1. TIpaKkTUKO-OPUEHTHPOBAHHBIE 3aIaHKS 10
01 |ums Ka4CCTBCHHBIC pCaKIMH COCTABJICHUIO XUMHYCCKUX peaxunﬁ C
OK HCOPraHn4cC| HCOPraHM4CCKMNX BCUICCTB y4aCTHEM HEOPIraHUYECKUX BEILECTB,
02 [KHX BCHICCTB HUCIIOJIb3YEMBIX I UX I/Iz[eHTI/I(bI/IKauI/H/I.
OK 2.Jlaboparopnas padota: "Unentudukanus
04 HEOPraHUYeCKHUX BeuecTs"
) Pasnex S. XapakTepu3zoBaTtb
KaneTmICC BJIMSIHME PA3JIMYHbBIX
::l;nfonuﬂa (¢akTopos Ha
paBHOBecHE U CKOPOCTh

Ir;:::;c:;::pn XMMHYECKHUX PeaKiui

oCcTH

MPOTEeKAHU

51

XHUMUHYECKH

X peakumi
OK |CkopocTs XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
01 hunvurgecky | BTAAHHE KOHIEHTpAIHK 3a/laHus Ha aHan3 GaKkTOpOB, BJ'II:ISIIOIHI/IX Ha
OK |x peaxuui. pearupyromux BeImecTB U | K3MEHEHHE CKOPOCTH XUMUYECKON pEaKIIUH.
02 Xinvmaecko | TEMAEPATYPBI HA CKOPOCTH [IpakTHKOOpHUEHTUPOBAHHBIE 3aIaHUS HA
K ke XUMHUUYECKUX PEaKINi npuMmeHenue npuniuna Jle- llarense mis
2.4 |parmosecue XapakTepu3oBaTh HaXO0KJICHUS HAIIPaBJICHUS CMEIICHUS

paBHOBECHS] XUMUYECKOW PEaKI[uy U aHaIu3
(bakTOpOB, BIAUIIOMIUX HA CMELICHHUE
XHUMHYECKOTO PaBHOBECHUS

JlaGoparopnas padora «CKOpOCTh
XUMHYECKUX peakiuii. CMelleHne
XHUMHUYECKOTO PAaBHOBECHSD)

6. [IpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEpP:KaHNe (COaepPIKaHNEe MPUKJIATHOTO MOTYJIsI)

6 Pa3pgea 6. OlEHNBATH NOCIEICTBHS 3amura keiica (c ytleTOM Oyayuiei
XUMHA B GLITOBOI 1 npodeccuoHAIbHOM 1eATETLHOCTH)
ObITY 1 NPOU3BOJACTBEHHOM
IPOUSBOACT| qeqresrbHOCTH YesTOBeKa
BCHHOH ¢ mo3uumii
ACHTEIBHOC | 5o yoruueckoii
™ 0e30macHOCTH
JeJIOBEKA

OK Keiic (¢ yuetoM O el mpodecCHOHAILHON
Xumus B O1eHUBATH TIOCIEICTBUSA (cy4 yAyHL pod

01 N JIeATEIIbHOCTH)
OBITY U OBITOBOM U .

OK . Bo3MO0OKHEIE TEMBI KEWCOB:

02 MPOU3BOJICTE MPOU3BOICTBEHHOMN

OK CHHOI NeSITeTHOCTH ueoBeka ¢ | 1+ MaTepHambl I SMEKTPOHUKH. .
NeSTeNbHOCT| TIO3MIMii SKoNorHyeckoii | 2+ MOIOIIME CPEIICTBA HA HATYpPANbHOH

04 U 4eJoBeKa | 0€30I1acCHOCTH OCHOBC.

OK 3. CpenctBa OBITOBOI XUMUM.
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07

IK
9.1
IK
9.4
7 Pa3znen 7.
Ctpoenne u| MccienoBaTh CTpoeHHE H
. . KonTpoubnas pabora «Ctpoenue u
CBOIICTBA | CBOIICTBA OPraHMYeCKHUX N
opranmueck| Bemecrs CBOICTBA OPraHMYeCcKNX BeleCTB)
HX BelIeCTB
71 OK Knacenbuxa| Knaccnbumposars 1. 3agaHus Ha COCTaBIICHUE Ha3BAHUM
o1 OPraHNYEeCKHUX COCIMHEHMM 110 TPUBUAIBHOU
1w, OpraHWYECKUE BEIIECTBA B . .
WIA MEXKIYHAPOIHOU CUCTEMATHUSCKOM
[IK |[CTpOEHHE U | COOTBETCTBHH C UX
HOMEHKJIAType.
o 4 [HOMEHKIATY | CTPOCHHEM
“ ba 2. 3ajaHus Ha COCTABJICHHUE TIOJTHBIX U
oprammaeck COKpAIIEHHBIX CTPYKTYPHBIX (popMyIT
X BEIIECTR OpPraHWYECKUX BEIIECTB OT/CIHHBIX KIIACCOB.
3. 3agauu Ha ONpeaeIeHre MPOCTEUIIeH
(OPMYITBI OPTAaHUIECKOW MOJICKYITBI, HCXOJIS U3
AJIEMEHTHOTO cocTaBa (B %)
79 | OK ICroiicrea | Veranapmipars 1. 3ayaHus Ha COCTaBJICHHUE YPaBHEHUH
' XHUMHYECKHAX PEaKIUH ¢ yIaCTHEM
01 |opranudeck | 3aBUCHMOCTH (PU3HUKO-
OK  lix HMIICCKIX CBONCTE OpPraHMYECKUX BEIIEeCTB Ha OCHOBAHUM HX
. COCTaBa M CTPOCHUSI.
02 |coenmuHeHMIt | OpraHUYECKUX BEIIECTB OT P .
OK CTPOCHN MOTICKYIT 2. 3aaHus HA COCTABIICHUE YPaBHCHUN
04 XUMHAYECKUX PEaKINi, HILTIOCTPUPYIOIINX
K XHUMHYECKHE CBOCTBA C YUETOM MEXaHH3MOB
2.4 MPOTEKaHUA TAHHBIX PEAKIIMI U TEHETUYECKOM
' CBSI3M OPTaHUYECKUX BEUIECTB Pa3HbBIX
KJIaCcCOB.
3. PacueTHble 331241 110 YpaBHEHUSM PEaKIUi
C Y4aCTHEM OPTraHUYECKHX BEIECTB.
4. JIaboparopnas padota "[IpeBpamieHus
OpPraHWYECKUX BEUIECTB P HarpeBaHuu"
5. JlabopatopHas pabota. «CBolcTBa
CIIPTOBY»
6. JlaboparopHas pabota «CBoiicTBa
KapOOHOBBIX KHUCIIOT»
7.3 OK Nnentuduka MccnemoBarh
“ 101 1. I[IpakTHKO-OpPHEHTHUPOBAHHBIC 33JJAHUS TI0
ok [ Ka9CCTBCHHBIC PCAKIIMH COCTABJIEHHMIO XMMUYECKHMX PEAKLUN ¢
op [OPTAHHMHCCK | OPraHMHUCCKIX y4acTHeM OPraHUYECKUX BEIIECTB, B T.4.
oK A% BCIIECTB, | COCAMHCHNN OTACITLHBIX UCITIOJIB3YEMBIX JUIS UX HACHTH(DHUKAIMH B
04 [1XSHAUCHHC KJIACCOB OBITY ¥ IPOMBIIILIEHHOCTH.
ok B 2.JIaboparopHas pabota: "Unentuduxanus
o 4 [MPMMCHCHHC OPraHMYEeCKHX COEIMHEHHUHN OTAENbHBIX
B OBITOBOI U KIAccOB"
[POU3BOJICTH
CHHOU
NMesITEeNbHOCT
M 4eIoBeKa
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