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OJIOBPEHA
Ha 3acegannu I11IK gucnuIiime MaTeMaTHYeCKOro U
00111er0 eCTeCTBEeHHOHAYYHOTO ITUKJIa

ITporokon Ne 1 ot «_30_»_aBrycra 2023r

IIpencenarens IILK H.E. Macnosa

Paboyas mporpamma y4eOHOM TUCIUIUIMHBL pa3paboTaHa Ha OCHOBE:

- @enepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPeAHero MpodeccruoHalbHOTO
obpazoBanus 40.02.01 «IIpaBo u opraHu3anus COLMATIBHOrO oOecreucHus» (YTBEPKICH MPUKA30M
MunncrepeTBa oopasoBanus U Hayku P® Ne 508 ot 12.05.2014r.);

- Ilpukaza MwunoOpnayku Poccum ot 17.05.2012 N 413 (pex. ot 12.08.2022) «OO6 yTBepXIeHHH
denepanbHOrO TOCYJApCTBEHHOTO O0pa30BaTeNbHOTO CTaHAAapTa CpenHero oOIero oOpa3oBaHM»
(3apeructpuposano B Muntocte Poccun 07.06.2012 N 24480);

- Ilpukaza MunucrtepctBa mpocseuienust Poccuiickoit @enepaumnu ot 23.11.2022 Ne 1014 «O6
yTBepxkAcHUH (DeiepaabHOi 00pa30BaTEIFHON MPOTPaMMBbI CPETHETO OOIIET0 00pa30BaHUS
(3apeructpupoBan 22.12.2022 Ne 71763);

- [Inucema Munnpocsemienust Poccuu ot 01.03.2023 N 05-592 «O HanpaBieHUHd peKOMEHIAIUi» (BMECTE
¢ «PexkoMeHpamusMu MO peanu3aldd CpeaHEro oO0miero oOpa3oBaHHs B IIpelneiax OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl CPEHETO NPOPECCUOHATILHOTO 00pa30BaHUN»);

- IIpukaza Munmnpocemenusi Poccun ot 22.03.2021 N 115 (pen. ot 07.10.2022) "O6 yTBepkaeHUU
[lopsinka opraHu3anMu M OCYLIECTBJIEHHMS OOpa30BaTE€IbHOM  JIE€ATENBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM HadyaabHOTO OOIIEr0, OCHOBHOIO
obmero u cpennero ooOmero oOpazoBanusa" (3apeructpupoBano B Muntocte Poccun 20.04.2021 N
63180);

- IIpukaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "O06 yrBepKIeHUH
[Topsinka opraHuzallid W OCYLIECTBICHUS OOpa30BaTENbHON JEATEIBHOCTH MO 00pa30BaTeIbHBIM
nporpaMMaM cpejHero mnpodeccruoHaibHoro obpazoBanus" (3apeructpupoBaHo B Muntocte Poccun
21.09.2022 N 70167);

- IMucema Munnpocsemennuss Poccun ot 20.07.2020 N 05-772 "O HampaBieHUHW HHCTPYKTHUBHO-
METOAMYECKOT0 MHChMa [0 OpraHM3alMl NPUMEHEHHS COBPEMEHHBIX METOAMK U Iporpamm
npenojaBaHusl Mo 001eo0pa3oBaTeIbHBIM AUCHUILIIMHAM B CUCTEME CPEIHEro MpoQecCHOHAIBHOIO
0o0pa30BaHMs, YYMTHIBAIOLUIMX OOpa30BaTeNbHbIE TMOTPEOHOCTH OOydaroumMxcs 00pa3oBaTeNbHBIX
OpraHu3aluii, peajn3yoUX IPorpaMMbl CPEIHETO MPO(PECCHOHATIBHOTO 00pa30BaHMUs;

- IlpumepHoii pabouell mporpammbl  00IIE00pa30BAaTEIbHONM  JUCHUIUIMHBL — «XUMHUS»  JUIS
npodeccuoHalbHBIX 00pazoBaTenbHbIx opranuzanuii ®I'BOY IO UPTIO (ITpotokon Ne 14 ot «30»
HOsA0ps 2022).

ConepkaHue NpPOrpaMMbl peaTU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIIMMUCS OCHOBHOU
o0pa3oBaTeNbHOW MNpPOTpaMMbl € TMOJYYEHHEM CpeAHero oOIiiero oOpa3oBaHMs, pa3padOTaHHOH B
cootBeTcTBUM ¢ TpeboBanusimMu GI'OC COO

Opranm3zanus-pazpadorunk: AHO BO Yausepcurer «MUP»

Pazpabotuuk: Macnosa H.E, npenogasarens ¢akynsrera CIIO AHO BO YVausepcurer «MUP»



1. O6mas xapakTepucTHKA MPUMEPHOIi padoueii mporpaMMbl 0011e00pPa30BaTeIbHOM
AUCHMILINHBI « XMMM»

1.1. MecTo TUCHMILIMHBI B CTPYKTYpe npodeccnoHalbHOI 00pa3oBaTeibHON NPOrpaMMbl
CIIO:

OobmeoOpa3oBaTenpbHas  JUCHUIUIMHA  «XUMHUS»  SBISETCsl  00sA3aTeNbHOM  4YacThIO
001e00pa3oBaTeIbHOrO ITMKJIAa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBerctBHM ¢ DPI'OC 1o
cnenuanbHocTH 40.02.01 «IIpaBo 1 opraHu3aiys COruaabHOTO 00SCIICUEHUS .

OobmeoOpa3oBaTenbHas  JUCUUIUIMHA  «XUMHUS» U3ydaercds Ha 0a30BOM  ypoBHE B
o0meo0pa3oBaTeIbHOM LHUKIE Y4eOHOro IUIaHAa OCHOBHOH mMpodeccHoHaNbHOM 00pa3oBaTenbHOM
POTPaMMBI.

1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIHHBI:

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

®opMupOBaHUE y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPa KaK OCHOBBI NPUHATUS PEUICHHH B XU3HEHHBIX M IPOU3BOJICTBEHHBIX CHUTYAIHX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cperie.

3agauu AUCHMILINHBI:

1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIIECCOB U SBJICHUN B
OKpYXKalolllel cpene, LEJNOCTHOM HaydyHOW KapTUHBI MHpA, B3aMMOCBSI3M M B3aMMO3aBHCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAaHUIECKHX U OPTaHUYECKUX BEIIECTB, YPABHCHHS
XUMHYECKHX peaklui, OOBACHAT, HUX CMBICI, HWHTEPIPETHPOBATh PE3YAbTAThl XUMHUYECKUX
9KCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM TMPOBEACHHUS MPOCTEHIINX XHUMHUYECKUX OKCIIEPHUMEHTAIbHBIX
UCCIIEIOBAHUM C COOIOJICHHEM MpaBHJI 0€30MacHOr0 OOpalleHHs C BELIECTBAMH U J1aOOPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHS HCIIOIH30BaTh HMH(POPMAIMI0 XUMHUYECKOTO XapakTepa W3 pPa3IuYHBIX
HMCTOYHHUKOB;

5) copMupoBaTh yMEHHUS TPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATETHHOCTH W XUMHUYECKHX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHUE 3HAYUMOCTHU JOCTHKEHHH XUMUYECKOW HAYKH M TEXHOJOTHH s
pa3BUTHS COLIMATBLHON U IPOU3BOJCTBEHHOM cdep.

1.2.2. [Inanupyemble pe3yabTaThl OCBOECHHS 0011€00Pa30BaTEIbHON TUCIHUIIUHBI B COOTBETCTBUH
¢ ®I'OC CIIO u uHa ocuose ®I'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HWMeeT TNpu (OPMUPOBAHMUM U PA3BUTUU OOMIMX H

pohecCHOHATBHBIX KOMITETEHIIUI:

OK 3. IlpuHuMaTh pemieHus B CTAHJAPTHBIX M HECTAHIAPTHBIX CHUTYAllMSX W HECTH 3a HHX
OTBECTCTBCHHOCTD.

OK 4. OcymiecTBisITh MOUCK W HCMOIB30BaHUE HH(pOpMammu, HEoOXoauMon as 3G (HEeKTUBHOTO
BBITIOJTHCHU A HpO(i)CCCI/IOHaJ'II)HLIX 3aja4, HpO(beCCHOHaJ'H)HOFO N JTUYHOCTHOT'O pa3BUTHA.

OK 6. Pabotarh B KoIeKTHBE M KoMaHae, Y)(PEeKTHBHO 0OIIATHCSA C KOJUIETaMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMHU.

[IK 2.2. BpiABIATH JUI, HYXIAIOMUXCS B COIHMAIBHOW 3allUTe, W OCYIIECTBISATH HUX Y4YeT,
UCIIOJIB3YS] HHPOPMAIIMOHHO-KOMIIBIOTEPHBIE TEXHOJIOTUU



Kon mn

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIJIHHBI

HanMeHOBaHHe
(popmupyembix Oo0mume JAucuMiinHapHbie
KOMITeTEeHIIUI
OK 3. [Ipunumars B yacT Tpy/10BOro BOCIIUTAHUS: - BIAACTb CUCTEMOHM XMMMYECKHX 3HAHMH, KOTOpas
peleHus B - TOTOBHOCTb K TpPYydy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBA, | BKIIOYACT: OCHOBOIOJIATAIONINE TOHATUA (XUMHUYECKUI
CTaHJApTHBIX U Tpyaomooue; JJIEMEHT, aTOM, JJICKTPOHHas 00OJIoYKa aTtoma, s-, p-, d-
HECTaHAAPTHBIX - TOTOBHOCTh K AaKTHBHOH JEATENbHOCTH TEXHOJIIOTUYECKOW U | 3JEKTPOHHbIE  OpOMTanM  aTOMOB, HMOH,  MOJIEKYIa,
CUTyallUsAX M HECTH | COLIMAJIbHOM  HANpaBJIEHHOCTH, CHOCOOHOCTh  MHMLMUPOBATh, | BAJICHTHOCTD, 3JIEKTPOOTPHLIATEIILHOCTD, CTEIEHb

3a HUX
OTBCTCTBCHHOCTD.

[JITAHUPOBATh U CAMOCTOSITEILHO BBIMOJIHATH TAKyIO JEATEIbHOCTD;
- HHTEPEC K pa3InuHbIM cepaM nmpodhecCHOHATBLHOMN JACSITSIIBHOCTH,
OBiajleHHe YHMBEPCAJBHBIMH Y4YeOHBIMH TO3HABATEJIbLHBIMU
JeHCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

- CaMoCTOSTENHHO (OPMYIHUPOBATH M AKTyalU3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIHMBaTh CYIIECTBEHHBI MPU3HAK WJIA OCHOBAHMS IS
CpaBHEHUS, KJIACCH(PUKAIIUU ¥ 0000IICHNS;

- ONPENIEIIATD IEIU EATeIbHOCTH, 3aaBaTh apaMeTPbl U KPUTECPUHU
UX JTOCTHIKEHUS,

- BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B PaCCMATPUBAEMBIX
SIBJICHUSIX

- BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTh, OIEHUBATh COOTBETCTBUE
pe3yIbTATOB IIEJISIM, OIIEHUBATh PUCKH TIOCIECTBUN JIEATEIHHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH PEIICHUU >KU3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

- BIIQJIETh HaBbIKaMH Y4E€OHO-UCCIIENOBATEIBCKOM U TPOECKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3perieHust mpooiem;

- BBIABJIATH NPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOIUTh apTyMEHTHI JJIs
JIOKa3aTelIbcTBAa CBOWX YTBEPXKICHWM, 3a/aBaTh MapamMeTpbl H
KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/Ja4d PE3yIbTaThl,
KPUTHUYECKH OIEHHBaTh HMX JOCTOBEPHOCTh, MPOTHO3HPOBATH

OKHCIICHUSI, XMMHUYECKas CBA3b, MOJb, MOJIApHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeJeT, (QyHKIHOHAIbHAS
rpymnmna, pajgukai, W30MEpHs, H30MEpbI, TOMOJOTHYECKHI
pan, TOMOJIOTH, YIJIEBOJOPOABIL, KHUCJIOpO/I- "
a30TCO/ICpXKAIINE COCTUHEHHUS, OMOJIOTMUYECKH AaKTHUBHbBIC
BemiecTBa (YriieBOAbI, KUPbI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSPHBIE COCIMHEHUS,
KPUCTAJUIMYECKAs PEIIETKA, TUIbI XHUMHUYECKUX pPEaKIHil
(OKUCIUTENBHO-BOCCTAHOBUTEIIBHEIE, 3K30-U
SHJOTEPMHUUYCCKHE, PEaKIMM HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JcCoLManus, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKlui, XUMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TE€OpUS XHUMHUYECKOTO CTPOEHHUS OPraHuYecKhX
BemectB A.M. bytiiepoBa, Teopusi 3IEKTPOIUTUYECKON
auccoumranuu, nepuonnueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOJIOTUYECKUE CBEACHUS O

CBOMCTBaxX, cocTaBe, IIOJIyudeHUH U  0Oe30macHOM
HCIIOJIb30BaHUU BAXHEHIINX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIeCTB B OBITY U  NPaKTHYECKON

JACATCIIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XAaPAKTCPHBIC IPHU3HAKKW W B3aMMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC
IIOHATHUA npu OIIMCaHHUH CTPOCHUA n CBOICTB
HCOPTraHNYCCKUX )41 OPraHN4YCCKUX BCIICCTB )41 ux

4




M3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPCHOCHUTHb 3HAHUSA B IIO3HABATEIBHYI0 U INPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

- BBIBUTaTb HOBBIE UJACH, IIPEAlaraTb OPUTMHAIBHBIC IOAXOIbI U
peuieHus;

- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U COLMAILHON
IIPAaKTHUKE

IIPEBpAILEHH; BBISBIATh B3aMMOCBSI3b XUMHUECKUX 3HAHUH
c HOHSTUSIMU u IIpEJICTaBICHUSIMU OpYTrux
€CTECTBEHHOHAYYHBIX IIPEJMETOB;

- yYMETb HCIOJb30BaTh HAWMEHOBAHUS XMUMHUYECKHUX
COEAMHEHUI MEXIYHapOJHOIO COI03a TEOPETHUYECKOW U
MPUKJIAJHON XMMHUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BEIECTB  (3TWJIEH,  aleTWseH, [IHUEepuH,  (EeHOo,
(dopmanbaerua, yKCycHas KUCIOTa, TJIMIUH, YrapHbI Tas,
YIJIEKUCIBIA Ta3, aMMMaK, TallleHas HW3BECTh, HerauileHas
W3BECTh, MHUTHEBAS COJA M JIPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX M OPraHWYEeCKMX BEILECTB, YPAaBHEHUS
XUMHUYECKUX PEeaKIuil, OObSICHITh UX CMBICI; [TOATBEPKAATh
XapaKTepHbIe XUMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAaMM M 3aIllUCAMU
YPaBHEHMH XMMUYECKUX PEaKIIHii;

- YMETb YCTaHaBIMBaThb IPUHAIJIEKHOCTh HU3YUYEHHBIX
HEOPraHM4YeCKUX u OpraHUYeCcKuX BEIIIECTB K
ONpeAeNeHHbIM  KjJaccaM M TpyNIaM  COEAUHEHMH,
XapakTepu3oBaTb HMX COCTaB M Ba)KHEHIIHME CBOICTBA;
ONpeAensaTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHa, MeTaJlIINYecKas, BOJOPOJHAs), THUIIBI
KPUCTANINYECKUX PEIIETOK BEIIECTB; KiacCu(ULIUPOBAThH
XUMHUUYECKHUE PEAKIINH;

- chopMupoBaTh  NpPEJICTaBICHUS: O  XUMHYECKOMH
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIU
XUMHUHM B TIO3HaHWM SIBJICHUM MpHUPOAbI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAJIbHON
IPaMOTHOCTH, HEOOXOAMMOM Ui PEIIeHUs NPaKTUYECKUX
3aJa4 M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOILEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOM CpeIE;

- YMETb NMPOBOAMTH pacyeThl MO0 XUMHUYECKHM (popmylaMm U
YPaBHEHUSAM XHMHUYECKUX pEeaKkUUd C HCIOIb30BaHUEM
(u3MYEeCKUX BENUYMH, XapaKTEePU3YIOIIUX BelIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCJIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh




CUCTCMHBIC XUMUUYCCKHUE 3HAHUA IJId NPUHATHUA peI_HeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyaluiXx, CBA3aHHBIX C
BEIICCTBAMU U UX ITPUMCHCHHUEM

OK 4.
OcCylecTBISITh
TIOWCK H
UCTIOJIb30BaHUE
uHpopManuy,
HEOOXOaUMON I
3P PEKTUBHOTO
BBITTOJTHEHHSI
podecCHOHATBHBIX
3ajad,
npodeccCuOHaTBLHOT
0 Y JINYHOCTHOTO
pa3BHUTHSL.

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OpMHPOBAHHOCTP ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY VYPOBHIO DPa3BUTHS HAayKd M  OOIIECTBEHHOM
IIPAaKTUKHM, OCHOBAaHHOI'O Ha JAMANOre KyJlbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAHHE S3bIKOBOM M YUTATEIbCKOW KYJIbTYpbl Kak
CPEICTBA B3aMOAEHCTBUS MEX/1Y JIFOJIbMU U TIO3HAHMSI MUPA;

- OCO3HaHME LIEHHOCTHM HAy4YHOH JeATeNbHOCTH, T'OTOBHOCTb
OCYILECTBIATh IPOEKTHYIO M HCCIEN0BATENbCKYIO JEATEIbHOCTD
WHAMBUYAJIbHO U B TPYIIIIE;

OBiajeHne YHMBepPCAJIBHBIMH Y4eOHBIMHM IO3HABATEJbHBIMU
JeHCTBUSIMU:

B) padora ¢ ungopmanmeii:

- BJIQJIETh HaBBIKAMU IOJy4YeHHUS HHGOPMAIMM W3 HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYLIECTBIISTh IOWCK, aHAJM3,
CHCTEMaTHU3alMI0 U HHTEPIpETalui0 UHGOPMAIMK pa3IMYHbIX BUJIOB
1 (GopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popMaTax ¢ y4eToM Ha3HauCHHs
nH(pOpMaLIUY U 1IEJIEBOM ayJUTOPHH, BBIOMpPasi ONITUMAIbHYIO pOpMy
IIPEICTABICHNS U BU3YyaIN3aliHy;

- OLEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTb HH(pOpMAIUH, €€
COOTBETCTBHE NIPABOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM;

- HCII0JIb30BaTh CPEJACTBA UH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B pEIHIEHWH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHM3aIMOHHBIX 3aJ]a4 ¢ COOI0IEHHEM TPeOOBaHUM dPTOHOMUKH,
TEeXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepeXeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BJIJIETh HaBbIKaMM PacliO3HaBaHM U 3aIIUTHI HHPOpMaIuy,
nH(OpMaIMOHHON 6€30MacCHOCTH JIMYHOCTH,

- yMeTb IUIAaHUPOBaTb U  BBIIOJHATH XUMHUYECKUH
9KCIIEPUMEHT (IIPEeBPAILECHUSI OPraHMYECKUX BEIIECTB MpU
HarpeBaHuu, MOJy4YEHUE ATUIIEHA U U3YYEHHE €r0 CBOWCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHCJIOTY; JeHaTypalus OelKOB NMpH HarpeBaHWU, IIBETHBIC
peakuuu OENKOB; MPOBOAWTH PEaKUUUu HOHHOTO OOMEHa,
ONpEAENATh CpeAy BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS; pelaTh SKCIIEpUMEHTAIIbHBIE 3a/lauM I10
teMam "Metamel" u "Hemeramibl") B COOTBETCTBUH C
NpaBWIAMH TEXHUKH O€30MacHOCTH TpU OOpalieHuHu C
BEIIECTBAMHU u 1a00paTOPHBIM 00opyaoBaHUEM;
IPEJICTaBISITh PE3YyIbTaThl XMMHUYECKOI'O 3KCIIEpUMEHTa B
dbopMe 3amuicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMHYECKYI0 HHGOpPMAIHIO,
MOJIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopMaluy, cetb IHTEepHEeT U Apyrue);

- BJAJeTh OCHOBHBIMM METOJaMH HAay4YHOI'O I103HaHUs
BEILIECTB M XUMUYECKUX SIBICHUH (Hab0eHne, u3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETb NMPOBOAMTH pacyeTbl MO XUMHUYECKHM (popmyiam U
YPaBHEHUSAM XMMHMUYECKHUX pEeaKklUUid C HCIOIb30BaHUEM
(GU3NYEeCKUX BENUYMH, XapaKTEepU3YIOIIMX BelecTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BAThH
CUCTEMHbIE XMMHUYECKHUE 3HAHUS JJIs MPUHATHUS pEeLIeHU B
KOHKDETHBIX JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX PUMEHEHHEM

OK 6. PaGorarts B
KOJUIEKTUBE U
KOMAaHJIE,

- T'OTOBHOCTH K CaMOpa3BUTHUIO, CaMOCTOATCIbHOCTHU )41
CaMOOIPEACICHUTIO,
-OBJIaJICHUC HAaBbIKAMH y‘le6H0-I/ICCJ'ICIIOBaTCJ'ILCKOI71, HpOCKTHOﬁ )41

- yMETh IUIAHUPOBATh H  BBINOJHATH XUMHYECKUU
SKCTIIEPUMEHT (TPEBpaIEHUsI OPTAHHMYECKUX BEIIECTB IMPHU
HArpeBaHuM, MOJyYEHUE dTHIIEHA U U3YYEHHUE €r0 CBONCTB,
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3 dexTuBHO
oOwuarbest ¢
KOJIJICTAMH,
PYKOBOJICTBOM,
MOTPEOUTEIISAMHU.

COITMAJILHOM AeITEIbHOCTH;
OBiaanenue YHHBeEPCAJIbLHBIMH
JeHCTBUSIMU:

0) coBMecCTHasi 1esITeJIbHOCTb.

- TIOHUMaTh ¥ HCIIOJIB30BaTh TMPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAITBHON pabOTHI;

- NMPUHUMAThH I COBMECTHOM IeATEIbHOCTH, OPraHW30BBIBATh U
KOOPJAMHHUPOBATh JIEUCTBUS 1O €€ JOCTHXKEHUIO: COCTABJIAThH IUIaH
NEUCTBUM, paclpelnesTh POJIM C YYETOM MHEHHH YYaCTHUKOB
00CYXKIaTh pe3yNIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHUPOBATh M BBINOJHITH PadOTy B YCIOBUSAX PEaTbHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- OCYUIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TIOBEJCHHE B
pPa3IMYHBIX CHUTYyaIUsX, MPOSBISATH TBOPUYECTBO W BOOOpa)xKeHUE,
OBITH MHULIMATUBHBIM

OBjajieHHe YHUBEPCAJIbHBIMYI PEryJsiTHBHBIMU 1€CTBUAMM:

) NPpUHSITHE Ce0sl U APYrUX JIIO/Ie:

- MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTHUX JIOJEH MpH aHAIM3e
PE3yNbTATOB IEATEIHHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO JAPYTHX JIOJIEH HA OMIUOKH;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU IPYTOro
YyeJIOBEKa;

KOMMYHUKATUBHBIMU

KauecTBEHHbIEC pEaKIUU Ha albJIErH/Ibl, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JeHaTrypanus OCIKOB MPH HArpEeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAWTH PEaKlIUU HOHHOTO OOMEHa,
OMpENIEATh Cpely BOJHBIX PAacTBOPOB, KaueCTBEHHbIC
peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPHUI-aHHOHBI, Ha
KaTMOH aMMOHHSI; PeIlaTh AKCIIEPUMEHTANIbHBIE 3aJa4M I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
MpaBWIAMHA TEXHUKH O€30MacHOCTH TMPHU OOpalIeHUH C
BEIIECTBAMHU u 71a00paTOPHBIM 00opyaoBaHUEM;
MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B
dbopMe 3amucu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUd U
(hopMyJIIpOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

IIK 2.2. BeiaBaars
JIUT, HY>KJIAIOIUXCS
B COLIMAJIbHOM
3alIuTe, U
OCYLIECTBIISATh UX
Y4YeT, UCTIONb3YS
UH(POPMAIIMOHHO-
KOMITHIOTEPHBIC
TEXHOJIOTHH

- TOTOBHOCTh K aKTHBHOW JEATEIIBHOCTH TEXHOJIOTHYCCKOU U
COIIMAIIbHOW  HANpaBJICHHOCTH, CHOCOOHOCTh  WHUIIMUPOBATH,
TUTAHUPOBATh U CAMOCTOSITENILHO BBIMOIHATH TaKylO I€ATE€IbHOCTS;

- CaMOCTOSITENILHO (OPMYIIMPOBATh M aKTyaJU3HPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIWBATh CYIIECTBEHHBIM TPU3HAK WJIM OCHOBAHUS JJIS
CpaBHEHUS, KIIACCU(PUKAIIUU 1 0000IICHNUS;

- OTIPEJICIIATH IISJIN JICITEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTSPUN
HX JOCTHKCHUS,

- BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OICHUBATH COOTBETCTBHE
PE3yNbTATOB IENSIM, OLIEHUBATh PUCKH MOCIIEICTBUHN ACSITETFHOCTH;

- BJIAJIETh HAaBBIKAMHU IMIOJIYYCHUS HH(POpPMAIMK W3 HCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBISITh TMOWCK, aHAJM3,

- YMETb COOJII0IaTh MTPaBUiIa SKOJIOTUYECKU
1e1ecoo0pa3Horo MoBeJeHUs B ObITY U TPY10BOU
JEATEIbHOCTH B LENAX COXPAHEHUs CBOETO 30POBbs U
OKPY’KaroIlled MPUPOJTHOM CPENIbl; YUUTHIBATh OIIACHOCTh
BO3JICHCTBHS Ha KUBBIE OPTaHU3MBI OIIPEICIICHHBIX
BEILIECTB, IOHUMAasl CMBICJ IIOKA3aTels MPeAeIIbHON
JOIyCTUMOM KOHLIEHTpaluu
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CHCTeMaTH3alUI0 M HHTEPIPETAINIO HHPOPMAIH PA3IUYHBIX BUIOB
1 GOpM IMpEICTABICHHUS;

- OLIEHHWBATh JIOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOPMAIUH, ¢
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;

- MICTIONIB30BATh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PpEHIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHM3alMOHHBIX 33/1a4 C COO0AeHUEM TpeOOBaHUIT HIPrOHOMHUKH,
TEXHUKU 0€30IacCHOCTH, TUTHEHBI, PeCypcocOepekeHusl, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOHW 0€30II1aCHOCTH;

- BJAJCTh HABBIKAMHM pPACMNO3HABAHUS W 3allUTHl WH(POpPMAIHNH,
UH(POPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH;

- KOOPJIMHHPOBATH W BBINOJHATH PabOTy B YCIIOBHSX PEaJbHOTO,
BUPTYaJIBHOTO M KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- NPUHAMATh MOTHBBI W ApTYMEHTHI IPYTUX JIOACH TpU aHaIm3e
PE3YNIBTATOB JESITEIbHOCTH.




2.1 O6beM THCHMIIMHBI H BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUILINHBI 36
B T.4.

OcHoBHoOE coiepKaHue 28
BT. U..

TEOPETHYECKOE 00yUeHre 20
MIPAKTUYECKUE 3aHATUS 4
nabopaTOpPHbIE 3aHITHUS 4
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (COdep:KaHue 5
NMPHUHKJIAJHOT0 MOYJIsSA)

BT. U..

TEOPETHUECKOE 00yUueHne 2
IIPAKTUYECKUE 3aHATUS 4
IpomexxyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT) 2




2.2. TemaTH4eCKHUIl MJIAH U cOepPKAHUE TUCHUIIMHBI « XUMHUSD»

HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), OG1eM 9ACOB dopmupyembie
pa3iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb KOMIIeTeHIINH
1 2 3 4
OcHOBHOE coJiepKaHHe 28
Paszgen 1. OcCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 3
Ctpoenue atomoB | CoBpeMeHHasi MOJENb CTpoeHus aroMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMHWYECKHM SJIEMEHT.
XUMHYECKHUX OnektpoHHas KoHpurypanus atoma. Kiaccupukanus XMMHYECKHX JJIEMEHTOB (S-, P-, O-3JIEMEHTHI).
3JIEMEHTOB U BanentHbie  3JIEKTPOHBI. BanentHoCTb. DJIEKTpOHHAs  MNpUpoda  XUMHYECKOW  CBS3H.
npupoaa DNeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKON CBs3M (KOBaJeHTHAs, HWOHHAs, METAJUIMYECKas,
XUMHYCCKOHN BOJIOPOHAs) M CTIOCOOBI €e 00pa30BaHMs
CBSI3U IIpakTuyeckoe 3ansaTue Ne 1 2
Pemienne 3amanmii Ha MCHONB30BaHME XHMMHYECKOM CHMBOJIMKM M Ha3BaHUM COCIUWHEHHH II0
HOMEHKJIAType MEXIYHApPOJHOIO COK03a TEOPETHYECKOW W TPHUKIATHOM XUMHH W TPUBUAIBHBIX
Ha3BaHWM JJISI COCTABICHUS XUMHUYECKUX (OPMYI JBYXATOMHBIX COSAMHEHUN (OKCHAOB, CYNb(UIIOB,
TUAPUJIOB U T.11.) U JPYTUX HEOPTaHUUECKUX COCAMHEHUMN OT/IEIbHBIX KJIACCOB.
[IpakTHueckue 3a/1aHus HA YCTAHOBIICHUE CBSI3U MEXAY CTPOCHHUEM aTOMOB XMMUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKIM M3MEHEHHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCIUHEHUN B COOTBETCTBUU C
nosnioxkenueM [lepuoanyueckoil CUCTEMBL.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 3
Ilepnognueckuii | [lepuonnueckas cucreMa xumuueckux 3neMeHToB .M. Menneneesa. duznuecknii CMBICI OK 4
3aKkoH U Tabnuna | [lepuogunyeckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
JI.W1. MenpeneeBa | 3IeMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUHU C TIOJIOKEHUEM
XUMHUYECKOTO AemMeHTa B [lepronnueckoit cucteme. MupoBo33peHUECKOE M HAYYHOE 3HAUCHUE
Ilepunoanueckoro 3akona J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.
Pa3pnen 2. XuMu4yeckue peakuuu 8
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Tema 2.1. Tunsr
XUMHYECKHUX
peakuuii

OcHoBHOe co/iep:KaHue

Knaccugukanus v THIIBI XUMHUYECKUX PEAKIU C yUacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe
YpaBHEHUI peakuii COeAMHEHUS, PA3JI0KEHHUS, 3aMEeIeHHsI, 0OMEHa, B T.4. peaKlUii TOpeHuUs,
OKHCJIEHUS-BOCCTAHOBJICHHUS.

YpaBHeHUs OKUCIeHUsI-BoccTaHOBNIEHUS. CTeneHb okucieHusl. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHue u YpaBHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ MCTOIOM BJICKTPOHHOT'O
6ananca. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEaKLIUU B IPUPO/JIE, MPOU3BOICTBEHHBIX MpOLIEccax U
KHU3HCACATCIBHOCTH OPraHn3MOB

IIpakTnyeckoe 3ansaTHe Ne 2

KonnuecTBeHHbIe OTHOIIEHNS B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU M PacyUeThl 110
YPAaBHEHUsAM XUMHYECKHX peakiui. Monb Kak eIMHMIIAa KOJWYeCTBa BeuiecTBa. MosipHas macca.
3aKOHBI COXPaHEHMs] MAcChl U SHEpruu. 3akoH ABoraapo. MosspHblil 06beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTD T'a30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKUX PEaKUUil ¢ UCIOJIb30BAaHUEM MacChl, 00beMa
(HoOpMaJsbHbIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA

OK 3

Tema 2.2.
DIIEeKTPOTUTHYECKA
sl IUCCOLTUALINS ¥
WOHHEII 00MeH

OcHoBHOE co/iep:KaHue

Teopus snexTponutTryeckoil aucconuany. MoHbel. DNeKTpOINUThI, HEAIEKTPOIUTHI. Peakiinu HOHHOTO
obmena. CocraBiieHUE peakiMii HOHHOro OOMEHa IyTeM COCTaBJIEHUS UX MOJHBIX M COKPALIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsI HA COCTaBJIEHUE HOHHBIX peaKuil

JlabopaTopnasi paGora Ne 1

JIaGoparopHas padoTta “TUNbl XUMHUUECKUX pPEeaKIIUN.

HccnenoBanue TUIOB (IO COCTaBY U KOJMYECTBY HCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiuit HOHHOTO0 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a7aHusl HA COCTABJICHHE NOHHBIX PEaKINil

OK 3
OK 6

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIe€CKUX BEIIECTB

Tema 3.1.
Knaccudukanmus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHoOBHOeE coiep:KaHue

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTB. [IpocTeie U croxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCH/IBI, KUCIOTHI, COJIN).
B3anMocBs3b HEOpraHWMYECKHUX BEIECTB. ArperaTHble COCTOsIHUA BelecTBa. Kpucrannuyeckue u
amopdHbIe BemecTBa. THUITBI KPUCTATUTMUECKUX PEMIETOK (aATOMHAs, MOJICKYJIIpHasi, HOHHAS,
MeTaJTn4ecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOHN PEIIeTKH.
3aBHCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJA XUMHUUYECKOM CBSI3U U THIA KPUCTAIITNYECKOI
pemtetku. [IpuunHbl MHOrOOOpa3us BEIIECTB

OK3
OK 4

Tema 3.2. dusuko-

OcHOBHOE coepxaHue

OK3
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XUMHYECKUE Mertamnbl. O6mue pusudeckre U XUMHUYECKUe CBOMcTBa MeTauioB. CriocoObl moayyeHus. 3HaueHue OK 4
CBOMCTBA METAJUIOB M HEMETAJJIOB B MPHUPOJICE M >KU3HEACITEIIBHOCTH 4elOBEeKa W opranu3MoB. Kopposus
HEOPraHUYECKUX | METaJUIOB: BUJbI KOPPO3UHU, CLIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU
BEIIECTB Hemeramnel. OOmme Qu3nyeckue W XHUMHYECKHE CBOHCTBA HEMETAIOB. THIWYHBIE CBOHCTBA
HemerauioB [V— VII rpynn. Krnaccubukamus W HOMEHKJIATypa COSIUHEHUNW HEMETaJlIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IIPUPO/IE
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIeCTB (OKCHI0B, THIPOKCUIOB,
KHUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX
COEJIMHEHM, BBICIIUX OKCUJOB U TUIPOKCUIOB
Pazneua 4. CTpoeHue 1 CBOIiCTBA OPraHNYEeCKUX BelIeCTB
Tema 4.1. OcHoBHOE coep:kaHue OK 3
Knaccudukanus, | I[losBneHue u pa3BuTHE OPraHUYECKON XUMUH Kak Hayku. [Ipeamer opranndeckoi xumuu. Mecto u OK 4
CTPOCHUE U 3HAQYEHHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK. 0K 6
HOMEHKJIaTypa XHUMHUYECKOE CTPOEHUE KaK MOPSIOK COECIMHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
OpraHUYECKUX OCHOBHBIE TOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUSI OpraHnydeckux coenuneHuii A.M. bytieposa.
BEILECTB VYriepoaHblid CKEJIET OPraHWYECKOM MOJEKYJbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CaoiicTBa cTpoeHust MoJiekyn. M3omepust 1 u30MepHl.
OpraHUYEeCKUX [lonstne o dyuknuoHansHoU rpynme. Pamukan. [IpuHIuMnel KiacCU(pUKAIUU OPraHUYECKUX
COEIMHEHU N coenuHeHU. MexayHapoaHass HOMEHKIATypa ¢ TMPUHIMIBI  HOMEHKIATYpbl OpPTraHUYECKHUX

coenuHenuii. [lonsTne 00 a30TCOAEp)KAlIMX COSTUHEHUSX, OMOJIOTMYECKH AKTHBHBIX BEHIECTBAaX
(yrneBomax, xupax, Oenkax W Jp.), BBICOKOMOJEKYISPHBIX COCAWHCHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)
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@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyina; U30Mepus;
¢bu3nyeckue CBONCTBA; XUMHUECKUE CBOICTBA; CIIOCOOBI OIY4YEHNUs):

— IpenebHbIE YIIIEBOAOPOAb! (AIKaHbl M LUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIIA B IPOMBIIICHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIJIEBOJOPOIOB, HAXOXKIECHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HemnpelenbHble (JIKEHbl, AJIKMHbI M alKaJueHbl) M apoMaTH4YeCKHe YrieBoAopoibl. l'opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O MJIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB

— KHUCJIOPOACOAEpIKaIlNe COeIMHEHNs (CIUPThI U (eHOIIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, aJIbAETH/IbI
U KETOHBI, JKUPBI, YrieBojsl). llpakTmueckoe NpUMEHEHHWE STHICHIVIMKONS, TIHLEpUHa, (eHoma.
[Ipumenenue ¢opmanbpieryaa, ameranbIeruia, YKCYCHOM KHCIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MoOroIne CBOWCTBA MbLja

— a30TcoJiepKallle COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOIEKYIsIpHbIE
COEMHEHUS (CUHTETUYECKHE U OMOJOrnYecKu-aKTUBHbIE). MoHOMEp, oJuMeEp, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXKAY KjacCaMHM OPraHUYECKUX COEIMHEHUN

Tema 4.2. OcHoBHOE co/lep:KaHue OK 3
WUnentudpukamus | buoopranmueckue coenuHenus. llpumenenne u Owonoruyeckas poib yriaeBoaoB. OKHCICHHE OK 4
OpraHUYECKUX yIJI€BOJOB — HWCTOYHUK DHEPrMHU JKUBBIX oOpranu3moB. OOnacTu NpUMEHEHUS aMUHOKHUCIOT. OK 6
BEIIIECTB, UX [IpeBpamienuss OenkoB MU B opraHuzMe. buonornyeckue QyHkuuu OenkoB. buonornueckue

3HAYEHUE U GbyHKIUY kUpoB. Posb oprannyeckoi XUMuU B pelieHuH mpoOIeM MUIEBO 0€30macHOCTH

MIPUMEHEHUE B Ponp oprannueckoil XMMHM B pELIEHUH MPOOJIEM HHEPreTUYecKOl Oe30MacHOCTH, B Pa3BUTHH

OBITOBOI U MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHHUKOB YHEPTHH (abTEPHATUBHBIE UCTOYHUKHU

IIPOU3BOJCTBEHHOM | 3Heprun). OMacHOCTb BO3JACHCTBUS HA MKHUBbIE OPraHU3Mbl OPraHMUYECKUX BEIIECTB OTIENIbHBIX

JeATEIbHOCTH KJIacCOB (YTJIEBOJOPOABI, CIHUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANbIETHABI U [Ip.),

YeJ0BeKa CMBICJI ITOKA3aTeIsl MPEIEIbHO TONYCTUMONW KOHIIEHTPALMHT

Paspean S. Kunernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuid

CxkopocTb OcHoBHOeE coep:xaHue OK 3
XUMHYECKHUX CKopocTh peaklMM, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPHUPOABI PEArupyrollrux BELIECTB, OK 4
peaKkuuu. KOHIEHTpPALlUM PpPEAarupyrolnX BeEIIECTB, TEMIIEPATypbl M IUIOLIAJA PEAKUUOHHOW IOBEPXHOCTH.

XuUMHUYECKOe Ternnobie 23 (HEKTH XUMUUECKUX PEAKIHA. DK30- U IHAOTEPMUUYECKUE, PEAKIIUH.

paBHOBecHE OOparumMocTh peakiuil. XUMHYECKOE pPaBHOBECHME W €ro CMELIEHHE IMOJ JCHCTBUEM pa3IMYHBIX

(akTopoB (KOHLIEHTpAllUs PEareHTOB WM MPOJIYKTOB pEaKIUH, JaBJIEHUE, TeMmIeparypa) i
CO3/IaHHS ONTHMAJIBHBIX YCIOBHM MPOTEKaHNs XUMHUecKuX nporeccoB. [Ipunnun Jle [llatense
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Paznea 6. PacTBOpbI 4
Tema 6.1. OcHoBHOE coep:KaHue OK 3
[Tonsarue o PactBopenue kak ¢(usmko-xumudeckuid mpouecc. PactBopbl. CriocoObl MPHUTOTOBIEHUS PacTBOPOB. OK 4
pacTBOpax PactBopumocTs. MaccoBass nons pacTBOpeHHOro BemiectBa. (CMbICH IOKa3arens MPeesbHO OK 6

JOMYCTHMOM KOHIICHTPAIIUH U €r0 UCIIOJB30BAHUE B OIEHKE IKOJIOTMUECKON 0€30MacHOCTH.

[IpaBmia 3KOJOTHYECKH 1€IeCO00Pa3HOro MOBENEHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B ILIEJSAX 2

COXPAHEHUS CBOETO 30POBbS U OKPYKAKOUIEH IPUPOIHONU CPEBI; OMMACHOCTh BO3JACHCTBUSA HA KUBbIE

OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB.

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI HA PACTBOPHI, UCTIOIL3yeMble B OBITOBOM

Y IIPOM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA

JlaGopaTopHas padora Ne 2

JlaboparopHas padora «IIpuroroBienue pacTBOPOBY.

[IpuroroBnenue pacTBOPOB 3alaHHON (MAccoBOM, %) KOHIIEHTPALIMM W OMpPEACNICHUE CPEeabl BOJHBIX 2

pacTBOpOB.

Pemenue 3a1au Ha TPUTOTOBJICHHE PACTBOPOB
IIpodeccnonaiLHO-OPUEHTUPOBAHHOE COlepP:KaHue (Coep:KaHue PUKJIATHOTO MOIYJIA) 6
Pa3nen 7. Xumusi B GbITY H IPOM3BOACTBEHHOI IeATEIHLHOCTH Ye10BeKa 6 OK3
Xumus B ObITy 1 [OcHOBHOE cosep:kaHue OK 4
pOU3BOICTBEeHHOM | HoBeliIne TOCTHKEHUSI XUMUUYECKON HAYKH U XUMUYECKOW TeXHOJOTHH. Ponb XumMum B oOecrieueHun OK 6
NEeSITEIbHOCTH 9KOJIOTUYECKOM, DHEPTETUYECKON M MUILEBOM O€30MacHOCTH, Pa3BUTHH MeIUIMHBL. [IpaBuia moucka u 2
YyeJloBeKa aHalM3a XMMHYECKOM WH(GOpMAalUd W3 PA3NUYHBIX HCTOYHUKOB (HayyHas U Yy4yeOHO-HaydHas MK 1.6

JUTepaTypa, cpecTBa MaccoBoi nH(Gopmanuu, cetb HTEepHeT)

IIpakTnyeckne 3anaTusa Ne 3,4

[Tonck m aHanu3 KeWCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTMH ¢ yuyeToM Oyaymieu 4

npodeccnoHaNbHOM IeATENbHOCTH

3ammra: [IpencraBnenue pe3ynbTaToB penieHus1 KeMcoB B popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen

IIpomexyTouyHas aTrecTanus Mo JUCHUILVINHE (A PepeHIHPOBAHHBIN 324€T) 2

Bcero 36
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpeOoBaHMsi K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYyeHH 0

Peanuzanuss mporpamMmbl mpeaMera TpeOyeT Hanuyus y4eOHOro KaOMHETa MaTeMaTHKU |
CTaTUCTHKH; Ta0OPATOPHIA HE TPEITYCMOTPEHO.

O6opynoBanue yaeOHOTo KabUHeTa!

— y4eOHBIE CTOJIBI;

— pabouee MECTO MPeroIaBaTels;

— KOMIUICKT y4eOHO-HATJISAHBIX TOCOOUH 110 TUCIHUILINHE;
— pa3gaTovHbId MaTepHal.

TexHuueckue cpencTBa 0OydeHus:

—  MOOWJIBHBIN MYJIbTUMEIUHHBINA KOMIUIEKC: IPOEKTOP, SKPaH, HOYTOYK.

OobopynoBanue abopaTopu U pabouux MecT JabopaTOpHU: MEH3YPKH, IMHIIETKU-KANeIbHHIIbI,
TEPMOMETPBHI, puIbTpoBaibHas OyMara, CTEKJISIHHbIC TIPOOUPKH, PE3HHOBBIE IPOOKH, MEPHBIE IIMIINH/IPHI,
BOPOHKH CTEKIIIHHBIC, XMMHUYECKHE CTaKaHbl CTCKJSTHHBIC MAJIOYKH,; WHAWKATOPHBIC ITOJIOCKH ISt
onpenenenust pH u np. naboparoproe 060pyI0BaHHE.

HNudopmanuonHoe odecnieyeHne 00y4yeHust
OcHOBHBIE HCTOYHUKH

Jlutst mpernoiaBarenei

1. Tabpuensn O. C. Xumus. 10 kimacc. bazoBsiii yposens «Jlpodar», 2019

INa6puensu O. C. Xumus. 11 knacc. bazossiit ypoBens «JIpodar, 2020

3. Xwummus : yaeOHHK I cpeqHero npodeccruoHansHoro odpasosanus / F0. A. Jlebenes, I'. H. ®anees,
A. M. T'ony6es, B. H. llanosan ; mox obmeit penakuueii I'. H. ®aneeBa. — 2-e uza., mepepad. u
nor. — Mocksa : M3garensctBo FOpaiit, 2023. — 431 ¢. — (IIpodeccronanpHoe 0Opa3oBaHUE). —
ISBN 978-5-9916-7723-3. — TekcT : anekTpoHHbIH // OOpa3oBarenbHas miaardopma FOpait [cailr].
— URL: https://urait.ru/bcode/513073

no

s cryneHToB
1. Epoxun, FO.M. Xumus. 3agaun u ynpaxsenus / KO.M.Epoxun. - YuyeOnoe nocooue qist CIIO. -
M. : U3n-ii uentp "Axanemus", 2019. - 288c. - (Ilpodeccronansnoe obpazosanue). - ISBN 978-5-4468-
7833-8 : 693-60.
2. Epoxun, IO.M. Xumusa s npodeccuit M CHeUUMAIbHOCTEH TEXHHUUYECKOTO U EeCTECTBEHHO-
HayyHoro npoduist / FO.M.Epoxun, U.b.KoBanesa. - Yuebnuk. - M. : U3a-ii uentp "Axkanemus", 2020. -
496c¢. - (ITlpodeccuonanproe odpazosanue). - ISBN 978-5-4468-8661-6 : 940-80.
3. AHn¢puHorenosa, M. B. Xumus: y4yeOHMK M NPaKTUKYM sl CpEeIHEro NpodecCHOHAIBLHOTO
obOpazoBanusi/ U. B. Aupunorenona, A. B. ba6kos, B. A.IlonkoB.— 2-¢ u3n.,, ucmop. W JAON. —
Mocksa : U3znarensctBo FOpaidt, 2023. — 291 c. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-11719-6. — Texkcr : amekTpoHHBIH // OOpa3zoBarenpHas tiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

I[OHOJIHI/ITGJILHLIG HCTOYHUKH

s mpenogasarenen
[Topran pynaameHnTanbHOro xumuueckoro oopasonanust ChemNet.
http://www.chemnet.ru Xumuueckas nadopmarmonHas cets: Hayka, oOpa3zoBaHue, TEXHOJIOTUU
http://school-collection.edu.ru/collection/chemistry Emunast xosmmekiust ITOP: IlpeamerHas KOJIEKITHS
«XuMHus»
http://experiment.edu.ru EcrecTBeHHO-Hay4HbIe JKcrepuMeHTH: xumus. Komekmus Poccuiickoro
00111€00pa30BaTENILHOTO MOpTala
http://www.alhimik.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit



Jnst ctyaeHToB
http://www.chemistry.ssu.samara.ru Opranuueckasi XUMHsI: 3J€KTPOHHBIA Y4eOHUK JIJIs1 CPeTHEH IMIKOJIBI
http://www.hemi.nsu.ru OCHOBBI XUMHH: dJIEKTPOHHBIN YICOHUK
http://www.chemistry.ru OTKpBITBIN KOJUISIK: XUMHUS

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS 00111€00pa30BaATEILHON TUCHUIIIMHBI

KoHTpons ¥ OIlEHKAa pe3ynbTaTOB OOyYEHHs OCYIIECTBISIETCS IpenojaBaTeleM B Ipolecce
NPOBEICHUS NPAKTUYECKUX 3aHATHH W Ja0OpaTOpHBIX padOT, TECTUPOBAHMS, a TAKXKE BBITOJHEHHS
00y4aromyUMHUCs HMHIUBUAYAJIbHBIX 3aJaHUi, MPOEKTOB, HCCIeNOoBaHUNA. Pe3ynprartel o0yuyeHHS
OTIpeNeNAI0T, YTO OOydaromuecss AOJDKHBI 3HATh, NMOHMMAaTh M JIEMOHCTPUPOBATH IO 3aBEPILICHUH
U3Yy4EeHUS JUCLUIIIINHBL.

Hns  GopMupoBaHMs, KOHTPOJIS M OLEHKH pE3YylbTaTOB OCBOCHUS Y4E€OHOM JUCLMIUIMHBI
UCIOJIB3YeTCsl CUCTEMAa OLEHOYHBIX MEpONPHITUH, MpeacTaBisomas co0od KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTTITACOBAHHBIX C pe3ylbTaTaMu 00ydeHus u copmynupoBaHHbix ¢ yauerom ®I'OC COO

(mpeametHsble pe3ynbrathl o aucuuruae) 1 I'OC CIIO.

THNbI OLEHOYHbIX

MOJIO’KEHUEM B
MEPUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMCHTOB
JI.1. MenaeneeBa

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesynbrar 00yuenus N
MeponpusTHii
| OcHoOBHOE co/iep:KaHue
! Pa3nea 1. OcHoBBI Popmy:posat
0a3oBble NOHATHS U
CTPOEHMS BellecTBa
3aKOHbI XMMMHU
1.1 |OK3 CrpoeHue aToMOB CocraBmsats xumuueckue |1, XumMuueckuil TMKTaHT
XMUMUYECKHX 3JIEMEHTOB |(opMyibl coeiuHeHni B |«CTpoeHne aTOMOB XUMUYECKHUX
U IPUPOJIa XUMUYECKON |COOTBETCTBUH CO AJIEMEHTOB U MPUPOAA
CBSI3H CTETNEHBIO OKUCIICHUS XUMHUYECKOH CBSI3N».
XUMHUUYECKHX 3JIEMEHTOB, |2. 3a/lad Ha COCTaBJIEHUE
UCXO0/1 U3 BJIGHTHOCTH U |XUMHUYECKUX (HOpMYIT
AIIEKTPOOTPHUILIATEILHOCTH |IBYXaTOMHBIX COEIMHEHU
(oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL).
1.2 |OK3 IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metannnueckue /
OK 4 tabmuma J[. 1. XUMHYECKHE DJIEMEHTHI B |HEMETA/UIMYECKHE CBOWCTBA,
Menneneesa COOTBETCTBUU C UX ANIEKTPOOTPHULIATEIBLHOCTD U

CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBUE C MX AJIEKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[.1.
MenneneeBa.

2. IlpakTnueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOECHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB ¥ MIEPUOTUICCKUM
W3MCHCHUEM CBOMCTB
XHUMUYECKHX DJIEMEHTOB U HX
COCIMHCHUI B COOTBETCTBHH C
nosioxenueM Ilepuonnueckon
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunsl 0oLeHOYHBIX
MeponpUusTHI

cucTeMe.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJJaHNs Ha
XapaKTepU3aLUI0 XUMHUECKUX
aneMeHToB: «Mertamnyeckue /
HeMeTaJJIMYeCKIe CBOMCTBA,
3JIEKTPOOTPHULIATENILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XMUMUYECKHUX JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U IIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XMUMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu3oBaThb THIIbI
XHMHYECKHX peaKkuni

2.1

OK3
OK 6

Tunel XUMHUECKUX
peakuuii

CocCTaBIATh peakIuu
COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiuu

1. 3agaun Ha cocTaBlIECHUE
YpPaBHEHUU PEaKIUM:

— COCIMHCHMUS, 3aMEIICHUS,
pa3oxeHus, 0OMCHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH C
HCITOJIb30BaHUEM METO/a
AJIEKTPOHHOTO OaJlaHca.

2. 3agauM Ha pacyeT Macchl
BEIIECTBA UM 00BEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BElIEeCTBa, Macce Win 00bEMY
OJIHOTO U3 yYaCTBYIOIIUX B
pEeaKI U BELIECTB; pacuEThl
Macchl (00bEMa, KOJTMYeCTBa
BElIECTBa) POJYKTOB PEaKIUH,
€CJIM OJJHO U3 BEUIECTB UMEET
IPUMECH

2.2

DNEeKTpoNIUTHYECKast
JTACCOLIHALINS U HOHHBIA
o0MeH

CocCTaBisTh ypaBHCHHS
XUMHNYCCKHUX peaKHI/II/I
HOHHOI'0 OOMeHa C
ydacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3ananus Ha cocTaBleHHE
MOJIEKYJISIPHBIX U MOHHBIX
peaxkuuil C y4acTueM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJIEHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JJaboparopHas pabota "Tumnsl
XUMHYECKHUX peakuui”

Paznen 3. Crpoenne u
CBOMCTBA
HEOPraHu4YeCcKHux
BelleCTB

HccaenoBarb cTpoeHue u
CBOIICTBA
HEOPraHMu4YeCcKux
BelIeCTB

17




Tunsl 0oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusITHi
3.1 |OK3 Knaccudukanms, Knaccudumuposarts 1. Tect «<HomenknaTypa u
OK 4 HOMEHKJIaTypa U HEOPraHUYECKHE Ha3BaHUE HEOPraHUYECKUX
CTpOCHHE BEIIECTBAa B COOTBETCTBUU |BEIIECTB UCXOJS U3 UX
HEOpPraHUYECKUX C UX CTPOEHUEM XUMUYECKOH (OPMYIIBI WITH
BEIIECTB COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOIs1 U3 HAa3BaHUS
BEIIECTBA [10 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. IlpakTyeckue 3a/lanus 1o
KJ1acCU(pUKallMu, HOMEHKJIAType U
XUMHYECKUM (hopmyram
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
3.2 |OK3 DU3UKO-XUMUYECKHUE YcranaBnuBarh 1. Tect «OcobenHocTu
OK 4 CBOICTBa 3aBUCHMOCTH (PU3UKO- XUMHYECKNX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOMCTB KHCIIOT, OCHOBaHUi, aM(pOTEpHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB U 2. [TpakTHKO-OpUEHTUPOBAHHBIE
MOJIEKYJI, @ TAK)XKE TUIIA  |TEOPETUUYECKHUE 3aJaHMsI Ha
KPUCTAIITNYECKON CBOIICTBA U MOJIy4YEHUE
peIIeTKH HEOpPraHUYECKUX BEIIECTB
4 Pa3nea 4. Ctpoenue u |HccaenoBats ctpoenue u | KonrpoabHas padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHHe U CBOMCTBA
OpraHn4yecKux BellecTB OpPraHMYecKMuX BellecTB)
BeIeCTB
41 | OK3 Knaccudukanus, Knaccudunuposats 1. CamocrosTenbHas paboTa Ha
OK 4 CTPOECHHE U OpraHMYECKHE BEUIECTBA B |COCTABICHUE Ha3BaHUM
OK 6 HOMEHKJIaTypa COOTBETCTBUU C UX OpPraHUYECKUX COETUHEHUH 110

OpPraHUYECKUX BEIIECTB
CBolicTBa OpraHUYECKUX
COCIMHEHU I

CTPOEHUEM
YcranasauBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

TPUBHAIIBHON WIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYypE.
2. CamocTosiTenbpHas padoTa Ha
COCTaBJICHHE MOJHBIX U
COKpPAIICHHBIX CTPYKTYPHBIX
(bopMyI OpraHMYECKHUX BEIIECTB
OTZIEJIBHBIX KJIACCOB.

3. 3agaHus HA COCTaBIIEHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH
C y4acTHUEM OpraHUYECKHX
BEILECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

4. 3aganns Ha COCTaBJIEHUE
YPaBHEHUN XMMUYECKUX PEAKIUH,
WJUTFOCTPUPYIONTUX XUMHUIECKUE
CBOMCTBA C YUETOM MEXaHU3MOB
MIPOTEKAHUS JAaHHBIX PEAKIIUN U
TEHETUYECKOM CBSA3HU
OpTraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.
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THunbI OLIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpHuATHIH
42 | OK3 Nnentuduxarnus Uccnenosats 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 4 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIE PEAKIIMU  (3a/1aHUS 110 COCTaBJICHUIO
OK 6 HX 3HAYCHUE U OpPraHUYeCKHUX XUMHUUYECKUX PEAKIUH C y4acTUEM
MIPUMEHEHHE B OBITOBOM |COCAMHEHUH OTIENBHBIX |OpPraHMYECKHX BEIIECTB, B T.U.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIB3YEMBIX JUISl KX
JESITEIbHOCTH YEJIOBEKA UACHTU(HUKAIMN B OBITY U
MIPOMBILIIIEHHOCTH.

) Paspean S. Xapakrepu3oBarth
Kuneruveckue u BJIMSIHME PA3JINYHBIX
TepMoOAHMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKUX peakuuii
XHUMHYECKHX peaKkuui

5 |OK3 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTUKO-OpUEHTUPOBAHHBIE

OK 4 peakuuil. XMMHUYECKOE |BIMSIHUE KOHLUEHTPALMU  |TEOPETUYECKUE 3a1aHUsI HA
paBHOBecHE pearupyronux BemecTB U |aHaInu3 (PaKTOpPOB, BIUSIIONIUX Ha
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOI
XUMHUYECKUX PeaKIui peakuuu.
XapakTeprus3oBaTh
BIIMSIHUE U3MEHEHUS
KOHLEHTPALlUU BEIIECTB,
peakLuu Cpesl U
TEMIIEpaTypbl Ha
CMEUIEHUE XUMUYECKOTO
paBHOBECHSI
6 HccnenoBaTs HCTHHHBIE
Paznen 6. PacTBopbl PacTBOPBHI C 32JaHHBIMH
XapaKTepuCcTHKAMH
6.1 [OK3 [lonsitue o pactBopax  |Pa3nuuarh ucTUHHBIE 1. 3agauu Ha MPUTOTOBJIECHUE
OK 4 pacTBOpHI pacTBOpOB.
OK 6 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
IIPOU3BOJICTBEHHOM JESTEIbHOCTH
YesoBeKa
HccnenoBath pusmko- JlaGoparopHas pabota
XUMHYECKHE CBOKCTBA “IIpuroroBiaeHue pacTBOpOB”
MCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Co/lepsKaHue MPUKJIATHOI0 MOLYJI)

7 Pa3zpen 7. OuenuBartp nocjaeACTBHS |3alUTa Keiica (¢ yueToM
Xumus B ObITY H ObITOBOI U Oyayuieii npogeccuoHaJIbHOMI
NPOU3BOACTBECHHOU NMPOU3BOACTBECHHOM AeSITeIbHOCTH)

AeATeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa

Je10BeKa ¢ MO3HIHH
JKO0JIOTMYECKOM
Oe3onacHoCTH
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THunbI OLIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusITHi
OK 3 XuMus B OBITY H OuenuBath nocnenctust  |Keiic (¢ yuerom Oymymiei
OK 4 IIPOU3BOJCTBEHHON OBITOBOM U npodeccuoHaTbLHON
OK 6 JIEATEIIbHOCTH YEJIOBEKA |IPOU3BOJICTBEHHOM JIeATEITLHOCTH )
JIeATETLHOCTH YeJIOBEKa C
IIK 1.6 HO3UIIMHA DKOJIOTHUECKOH

0e30macHOCTH
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