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1. O6mas xapakTepucTika padoudeii MporpaMMsl 0011e00pa30BaTeNbHON JUCIHILTHHDI
«Xumus»

1.1. MecTo IMCOMIUVIMHBI B  CTPYKTYpe OCHOBHOIl  MpogeccHOHATbLHOI
o0pa3oBaTeIbHOM POrPaAMMBbI

O6meo0Opa3oBarenbHas JUCHUIUINHA « XUMUSAY SBJAETCS 0053aTENbHOM YaCThIO
0011e00pa3oBaTeabHOTO HUKIA 00pa3oBaTelbHOM MporpaMMbl B cooTBeTcTBIK ¢ DI'OC
CIIO o npogeccuu

080110 Macrep KMJIHIIIHO-KOMMYHAJLHOI'0 X03liCTBa

TpynoeMKoCTh TUCHUIUIMHBI « XUMUS» Ha YTIyOJeHHOM YpOBHE COCTaBIseT 72 daca,
U3 KOTOpbIX 64 vaca — 6a30BbIi MOyb (6 pasjenos) u 8 yacoB — mpukiIaaHOH MOIyb (1
pasjien), BKIIOYAIOIINN TMPAKTUKO-OPUEHTUPOBAHHOE COJICPYKAHUE, YCHUJIMBAIOIEE
PO MIBHYIO COCTABJISIONTYFO 0 KOHKPETHOM TPO(ECCHH WITH CTICIUATBHOCTH.

[TpuknagHoit Moy BKIOYAET ONUH paszzaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOJCTBEHHOM  JEATEIIBHOCTHM  YEJIOBEKa»  peanu3yercda  JJs  BCeX
npodeccuii/cenuaibHOCTE HA MaTepHuayie KEHCOB, CBS3aHHBIX C DKOJIOTHYECKOU
0e30MacHOCTbI0 M OLIGHKOW TMOCJEACTBUN OBITOBOM U MPOM3BOACTBEHHOM
NESTENbHOCTH, IO OTpacisM Oyaymied npodecCUOHANbHOW — JeATeTbHOCTH
00yJaromuxcs.

[lepuon  oOyweHwss W pachupeleNeHre TI0  CeMecTpaM  OmpeaesseT
oOpa3oBaTeibHasi OpraHu3als CaMOCTOSTENbHO, C YUETOM JIOTUKUA (POPMUPOBAHUS
NPEeIMETHBIX  pe3yJbTaTOB, OOMMX W TPOo(EecCHOHATBHBIX  KOMIIETCHIIHUH,
MEXIPEIMETHBIX CBSI3€M C JAPYTMMH AUCIUIUIMHAMH OO0IIe00pa30BaTeIbHOTO U
obmenpodhecCHOHAIBHOTO ITUKIIOB YYeOHOTO TIIaHa.

1.2, Lenn v nuanupyemble pe3yJbTaThl OCBOCHHS THCIUILTHHBI
1.2.1. llean u 321248 AHCHUILTHHBI

®opMHUpOBaHKE Y CTYCHTOB XUMUYECKOU COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOM KapPTHHBI
MHpa KaK OCHOBBI MPUHATUS PEUICHUH B KU3HEHHBIX M MPOU3BOACTBEHHBIX CUTYAIUSX,
OTBETCTBEHHOTO TIOBE/ICHUS B IPUPOJHOM CpeJe.

3agauu JMCHUILIMHBL:



1) copmupoBath TOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHHS  XMMUYECKHX
IPOLIECCOB ¥ SBIECHUH B OKPYXKAIOWEH Cpene, LENOCTHOM HAyyHOM KAapTUHBI MUpa,
B3aMMOCBS3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHs TMPOBOJAWUTH PACYETHl MO XUMHUYECKUM (opMylam H
YPaBHEHUSM XHUMHUUYECKMX peaKUud, IUIaHUPOBATb M HHTEPHPETUPOBATH PE3YIbTAThI
XUMHYECKUX KCIIEPHUMEHTOB,

3) cdopMupoBaTh HABBIKM TPOBEIACHUS XUMHYECKUX OKCICPUMEHTATBHBIX
HCCIeI0BaHUI ¢ coOmo/ieHeM TpaBuil 0Oe30macHOro oOpalleHus ¢ BelecTBaMH U
nabopaTopHbIM 000pYyI0BAHUEM;

4) pa3BUTh yYMEHHS AHANM3UPOBATh, OICHMBATh, MPOBEPATh HA JIOCTOBEPHOCTH U
00001aTh MHPOPMALMIO XUMUYECKOTO XapaKTepa U3 pa3inyHbIX HCTOUHUKOB;

5) chopMupoBaTh yMEHHS TPOTHO3MPOBATH TOCTEIACTBHS CBOCH JEATENBHOCTH U
XUMHYECKUX TPUPOAHBIX, OBITOBBIX U MPOM3BOICTBEHHBIX TIPOLECCOB;

6) chopmMupoBaTh TOHMMAHHE 3HAYMMOCTH JOCTWKCHHN XUMHYECKOH HAYKH U
TEXHOJOTHH J15 pa3BUTHS COIUATBHON U MPOM3BOJCTBEHHON cep.

1.2.2. Ilnanupyemble pe3yJabTAThl OCBOEHHSI 001I€00PA30BATENbHONH MUCHUILIHHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO



Kox n HauMeHoBaHHE

HﬂaﬂnpyeMue pe3yabTaThl 0CBOCHHS AUCHHUILIAHBI

quMpreMblf Oomue JlucuuninHapHble
KOMIeTeH Ui
OK 01. Bri6upats B 4actu TpyroBoro BocnuTaHus: - BIAJETh CUCTEMOM XHMHUYECKMX 3HAHMH, KOTOpas BKIIKOYACT:
CIIOCOOBI peIIeHHs - TOTOBHOCTb K Tpydy, OCO3HAHME LICHHOCTH MAaCTEPCTBA, | OCHOBOIOJAraOMMe  MOHATUS  (XMMUYECKHMH  DJIEMEHT,  aToM,
3a7a4y TpyJoito0ue; 3JIEKTPOHHAs 000JI0YKA aTOMa, S-, P-, 0-9JeKTPOHHbIE OPOUTAIH ATOMOB,
npoeccHoHaTbHONR - TOTOBHOCTb K aKTHBHOM JE€ATCIBHOCTH TEXHOJNOTMYECKOM M | MOH, MOJEKyNa, BAJICHTHOCTh, JIEKTPOOTPHUIIATENBHOCTh,  CTENCHD
JIeSITEIIbHOCTH COLMAJIbHOA  HANPAaBIEHHOCTH,  CIIOCOOHOCTh  WHHMIMHPOBATh, | OKHCICHHS, XHMHYECKas CBA3b, MOJb, MOJSPHAs Macca, MOJISPHbIHA
MIPUMEHUTENTHHO K IUIAHUPOBaTh M CaMOCTOSATENIBHO  BBINOJHATH  TaKylO | 00beM, YIICpOAHBIA CKeneT, (YHKIMOHANBHAS TpYIIa, pajJuKal,
pa3IMYHBIM NesITeNTbHOCTb; M30MepHs, H30MEpPBI, TOMOJIOTUYECKUH PsiJI, TOMOJIOTH, YTJIEBOAOPO/IBI,
KOHTEKCTaM - HMHTEpeC K pa3IuuHbiM  cpepaM  Npo(ecCHOHATBHOM | KHCIOPOA- W a30TCOMEPKANINE COCAMHEHHS, OMONOTHYECKN aKTUBHBIE
JEeATENbHOCTH, BEIECTBA (YIJI€BOIb, KUPBI, OENKH), MOHOMED, MOIUMED, CTPYKTYPHOE
OBaajgeHne  yYHHBEPCAJbHBIMH  Y4eOHBIMH  IO03HABATEAbHBIMH | 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHNUS, KPUCTAINYECKas pereTka,
AeHCTBUAMM: TUIIBI XUMHYECKUX PeaKLHil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30-

a) 0a30Bble JOTHYECKHe NeHCTBHS:

- CaMOCTOSITEIBHO  (OPMYITHPOBATH
npo0IieMy, paccMaTpHBATh €€ BCECTOPOHHE,
- YCTaHaBJIMBATh CYIICCTBEHHBI TNPH3HAK MM OCHOBAHHS I
CpaBHEHUS, KIacCH(DUKAIMK U 0000IIEHHS;

- OIpENeNsATh IeNU JCSATENIBHOCTH, 3aJaBaTh MapamMeTpbl M
KPUTEPUH UX JTOCTHKEHUS
3aKOHOMEPHOCTH U

U aKTyaJu3upoBaTh

- BBIABJIATH IMPOTUBOPCYUUA B
pacCMaTpUBACMBbIX ABJICHUAX,

- BHOCHUTD KOPPCKTUBBI B
COOTBCTCTBHUC PE3yJIbTAaTOB

MOCIEACTBUI ACATCIBbHOCTH,

ACATCIBHOCTD, OLCHUBATh

OCIsMm, OLICHMUBATDb pHUCKHU

MOHHOTO ~ OOMEHa),  pacTBOD,
HEONEKTPONHUTBI,  AJEKTPONMTHYESCKAS  JIUCCOIMAIINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOW pEaKIuH,
XMUMUYECKOE PAaBHOBECHE), TEOPHMM M 3aKOHBI (TEOPUS XUMHUYECKOTO
cTpoeHus opranumueckux BemiectB  A.M. byrtnepoBa, Teopus
SIICKTPOIUTUYECKOM  Tucconmaniy, nepuoandeckud 3akon JI.U.
MeHnzeneeBa, 3aKOH  COXPAaHEHHMS  MAacChl),  3aKOHOMEPHOCTH,
CHMBOJIMYECKHUI (akToOIOTHYECKUE CBEACHUS O
MOMy4eHNd U 0€30MacHOM HCIOJb30BAaHUU

H  SHAOTCPMHYCCKHUC, PCAKIHUN
SJICKTPOJIUTEI,

S3bIK  XHMMH,
CBOMCTBAX, COCTaBe,
BAKHEHIIMX HEOPraHMYeCKUX M OPraHUYEeCKUX BEIIECTB B OBITY H
IPAKTUYECKOH JAeATENbHOCTH YEIOBEKa,;

- YMETb BBISBIISATH XapaKTepHbIC MPU3HAKA U B3aUMOCBS3b




- pasBUBaThb KPCATUBHOC MBINUICHHUC MPUA PCHICHUM KU3HCHHBIX
pooiemMm

0) 0a3oBble HMcCJae0BATENbCKHE AeHCTBHS:

- BJIAACTh HAaBBIKAMHU y‘IC6H0-I/ICCJIeIIOBaTCJII)CKOﬁ n HpOCKTHOﬁ
JeSITENbHOCTH, HABBIKAMU pa3peIleHust Ipodem;

= BBIABJIATH NPUYMHHO-CJIICACTBCHHBIC CBA3U W AKTYaJIU3UPOBATH 3a7a4y,

BBIIBUTaTh TWIOTE3y €€ pEIICHHd, HAXOAUTb APTYMEHTHl I
JI0KA3aTeNbCTBA CBOMX  YTBEP/KICHWH, 3a1aBaTh IapamMeTpel U
KPUTEPHH PELLICHUS;

- aHaJ'H/ISI/IpOBaTI) HOJ'Iy‘IeHHBIe B XOI€ pemeHI/m 3a1auu
pe3y.]'IBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh HUX JIOCTOBepHOCTB,
HpOFHOSHpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;

- YMeTB HepeHOCI/ITB 3HAHUS B HOSHaBaTeHBHYIO " HpaKTI/I‘-IECKyIO
00J1aCTH KHU3HEAEITCILHOCTH;

- yMeTh HWHTCTPUPOBATH 3HAHHS M3 PaA3HBIX MPEIMETHBIX
oOnacreit;

- BBIIBHTATh HOBBIC WJCH, MPEIIaraTh OPHTHHAIBHBIC TOIXOABl U
pEIICHHUS;

- CMOCOOHOCTh MX HCIOIB30BAaHHS B IO3HABATEIBHOH U

COHPIEU'IBHOIZ IIPaKTUKE

U3YYEHHBIX MOHATHHA, NPUMEHATH COOTBETCTBYIOIIME TIOHATHUS IIPU
ONMCAHUM CTPOEHUS M CBOWCTB HEOPTaHUYECKUX U OPraHHMYECKHX
BEILIECTB M UX NPEBPALICHUI; BBIABIATH B3aMMOCBA3b XMMUYECKUX 3HAHUI
C NOHSATUAMHU M TPEACTABICHUSAMU APYIHMX €CTECTBEHHOHAYYHBIX
IPEJIMETOB;
- YMETb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKHX COEJUHEHUI
MEXIYHAPOJIHOTO COK3a TEOPETHYECKOW M TMPUKIAJAHON XUMUH U
HA3BaHWSA BaKHEHIIHX
dbeHon, ¢hopmanbaerus,
yrapHblii Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, TalleHass H3BECTb,

TPUBHATBHbIE BENIECTB  (ITWIEH, AIlETHIIEH,

[JIMLEPUH, YKCyCHasi KHUCJIOTa, TJIUIUH,
HeramieHasi W3BECTh, NMUThEBAas COJa W JIPYTUX), COCTaBJISAThH
(bopMynbl HEOPTaHWYECKMX W OPTaHMYECKUX BEIIECTB, YpaBHEHHS

XUMHNYECKUX peaKuHﬁ, O0BICHATL HX CMBICII; TOATBCPKIATb

XapaKTepHble ~XUMUYECKHE CBOWCTBA BEIIECTB  COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMH U 3aIUCAMH YPaBHEHUH XUMHYECKUX PEaKIIHii;
- yMeTb YCTaHABIMBATh TPUHAICKHOCTH  U3YUYEHHBIX

HCOPraHU4YCCKUX W OPraHn4YCcCKHUX BCHICCTB K OINPCACIICHHBIM
Kj1acCaM u TIpyIlIaM COC,HHHGHI/Iﬁ, XapaKTCpU30BaTb HUX COCTAB H
BayKHEHIITHE CBOfICTB&; OIIpCACIITh BHUJBI XUMHYCCKUX CBSI3eH

(KOBaJ'IeHTHaH, HOHHas1, MCTaJUIMYCCKasd, BOI[OpOI[HaH), THIIBI
KPUCTAINIMYECKHUX  PEIICTOK BCIICCTB, K.]'IaCCI/I(bI/II_[I/IpOBaTB
XUMHYCCKHC PCAKIINHU

- chopMUpOBATh  TIPEICTABICHHUS:
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SBJCHHH MPUPOIBI, O MECTe H
3HAYEHUU XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJId B
o0OecreyeHn YCTOMYMBOTO PAa3BUTHS UETOBEYECTBA: B PEIICHUH
npoOiieM  SKOJOTHYECKOM, HSHEpreTHYecKOd U MUIIeBOU
0€30MacHOCTH, B pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHHMKOB JHEPTUH, B 00ECTICUCHHH

PalMOHAILHOTO MPHPOJONOIB30BaHNs, B (OPMUPOBAHUH

0 MaT€phalibHOM CIAMHCTBC MHUpa,




MHUpPOBO33PEHUSI W OOMIEH KyJIbTypbl YEIOBEKa, a TakkKe
SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOJIHOM CpELE;

- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET:
OCHOBOIOJIAraloIIMe MOHATHUA (IONOJHUTENBHO K CHCTEME TOHSTHI
0a30BOTO ypOBHS) - H30TOIBI, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUE aToMa, TuOpuau3anus aTOMHBIX opOuTanei,
xumudeckas cBs3b ("0 " wm "", KpaTHble CBSI3M), MOJIApHas
KOHIIEHTpalus, CTPyKTypHas Qopmyina, usomepus (CTpyKTypHas,
reoMeTpudeckas (I[UC-TPAaHC-U30MEpHUs), THUIBI XUMHYECKUX
peakumii (roMo- W TeTeporeHHble, 0oOpaTUMble U HEOOpaTHMBIE),
pacTBOpbl  (MCTHHHbBIE, IWMCIEPCHBIE CUCTEMbI), KPUCTAIIIOTHAPATHI,
CTEMNEHb JIUCCOLMAIINY, HIEKTPOJIN3, KPEKUHT, pUPOPMUHT); TEOPUU
M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKUE 3HAHWS, JISXKAIHE B
OCHOBE IOHMMAHMsI NMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SABJICHUH, COBPEMEHHBIE MPEJCTABICHUS O CTPOECHHU BEIIECTBA HA
aTOMHOM,  MOJIEKYJSIPHOM ¥ HAJMOJIEKYIIPHOM  YPOBHSX;
TpeCTaBIeHNUs 0 MEXaHH3Max XMMUYECKUX peaxiuii,
TEPMOJIMHAMUYECKMX M KHUHETUYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O XHUMHYECKOM pPABHOBECHH, UCIEPCHBIX CHCTEMaXx,
(axkTonmorMyeckue CBEIEHHMS O CBOMCTBAX, COCTaBe, IOIYy4YEHHH H°
0€30MacCHOM MCMOJIb30BAaHUM BAKHEHIIMX HEOPraHWYeCKuX U
OpraHWYEeCKUX BELIECTB B OBITY M NPAKTUYECKOH JEATEIBHOCTH
yejoBeKa; OOLMX  HAy4yHbIX  IMPUHOMIAX  XMMHYECKOTO
NpOU3BOJICTBA (HA IpUMEpe MPOU3BOACTBA CEPHOW KHCIIOTHI,
aMMHaKa, MeTaHoJ1a, epepaboTKH HeTH);

- yMeTb MpPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (opMynaM u
YPAaBHEHUSM  XMMHMUYECKHX PEAKIUH €  HCIOJIb30BaHUEM
(u3nueckux BeMMYMH (Macchl, o0beMa ra3oB, KOIMYECTBA
BEILECTBA), XapaKTEPH3YIOLINX BELIECTBA C KOJIMYECTBEHHOU




CTOPOHBI: pPacyeThl MO HAXOXKJICHUIO XUMHUYECKOH (opMyIbl
BEIIECTBA; pacyeTbl Macchl (00BbEMa, KOJMYECTBA BEILECTBA)
NPOJYKTa peaklyy, €CIM OAHO U3 MCXOIHBIX BELIECTB HaHO B BHJE
pacTBOopa C OIpPEACIICHHOW MAacCOBOM JIOJEH pacTBOPEHHOTO
BEUIECTBA WM JAHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WM OOBEMHOH J0JM BbIXOJAa MPOJYKTa PpPEaKINH;
pacyeTsl TeroBoro dGdexTa peaxiuii, 00bEMHBIX OTHONIEHUH Ta30B;

- yYMEThb BBISIBJISITh XapaKTepHble MPU3HAKU M B3aHUMOCBS3b
V3y4Y€HHBIX MOHSTHH, MPUMEHATh COOTBETCTBYIOIIME MOHATHS MpU
ONHUCAaHUU CTPOCHHS M CBOWCTB HEOPraHMYECKUX M OPraHMYECKHX
BELIECTB U MX MPEBPALICHNH; BBIABIATH B3aUMOCBS3b XUMHUECKHX 3HAHUH C
MOHATUSAMU W TPEJICTABICHUSIMU JPYTUX MpeAMEToB misi Oosee
OCO3HAHHOTO  TMOHMMaHMsI ¥ OOBSCHEHUS  CYIIHOCTHU
MarepualbHOIO €JIMHCTBA MHpA; HCIOIb30BAaTh CHCTEMHBIE
XUMHYECKUE 3HAHUS JUIsI OOBSICHEHHS W MPOTHO3UPOBAHUS
SBIICHUH, IMEIOLINX €CTECTBEHHOHAYYHYIO IIPHPOLY;

- YMEThb MHCIIOJIB30BATh HAUMEHOBAHUS XHMUYECKUX COCJUHEHUI
MEX/yHAPOJAHOTO COK3a TEOPETHMYECKOM W TPUKIAJHOM XUMHU U
TPUBUAIbHBIE HAa3BaHWS BEILECTB, OTHOCAIIMXCA K H3YYCHHBIM
KJJacCaM OpPraHWYECKUX U HEOPraHWYECKUX COCAMHEHUI;
HCIIONBb30BaTh XUMHUYECKYI0 CHMBOIIMKY [JIi COCTaBIeHHS (HopMyI
HEOPraHUYeCKUX BEUIECTB, MOJIEKYISPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX,  COKpAIIEHHbIX U  CKENeTHBIX)  (opMyn
OPraHUYECKUX BELIECTB; COCTABIATh YPABHEHHUS] XHUMHYECKHX
peakuMii M  pacKpblBaTh MX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX  PEAKUUH  IOCPEICTBOM  COCTaBJICHMS
3JEKTPOHHOro OanaHca STHX peakuuil; peakiuil HOHHOrO OOMeHa
IIyTEM COCTaBJIEHUsI MX IOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHCHMUI; peaxuuin TUAPOIN3a, peakuun




KOMITJIEKCOOOpa30BaHus (Ha puMepe TUAPOKCOKOMITIICKCOB THKA
¥ ATFOMUHUS); TOATBEPXKIATh XapaKTepHbIE XMMUYCCKHE CBOMCTBA
BEIICCTB COOTBETCTBYIONTUMH OKCIICPUMECHTAMH W  3alHCIMU
YPaBHEHUI XUMUYECKHUX PEAKLINI;

- YMeTh KJIACCU(UIMPOBATH HEOPTAHWYECKHE W  OPraHUYeCKUe
BCIIECTBA W XUMHYCCKHE PEaKIMH, CaMOCTOSTEIILHO BBIOUPATh
OCHOBAaHUS H KPUTCPUU JUIS KIACCH(PHUKAIUK H3y4aeMBbIX
XUMHYECKHX OOBEKTOB; XapaKTePH30BaTh COCTaB M BaKHEHIIHE
CBOICTBA BEINECTB, NPHHAICKANMX K ONPEICTCHHBIM KilaccaM |
TPYIIaM COEIMHEHHH (IPOCThIE BEIIECTBA, OKCHIbI, THIPOKCHIIBI, COJIH;
YII€BOAOPObI, MPOCThIe 3(PUPBI, CHUPTHI, (HEHOIBI, ATBICTUIbL,
KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CJIOXKHBIC Y(PUPBI, KHPBI, YIIICBOJIBI,
aMHHBI, AMUHOKHUCJIOTHI, OCJIKH); MPUMEHSTh 3HAHWS O COCTaBe M
CBOMCTBAaX BEIIECTB I OSKCICPUMEHTATLHONW TPOBEPKH THIIOTE3
OTHOCHTEJIbHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUIECKIX PEAKITI 1
MIPOTHO3UPOBAHUS BO3MOYKHOCTEHM MX OCYIIIECTBIICHHS;

- YMEThb TOJTBEPXkJaTh HA KOHKPETHBIX MpPUMEpax XapakTep
3aBUCUMOCTH  PEaKIIMOHHOW  CIOCOOHOCTH  OpPraHWYECKUX
COCJIMHECHHI OT KpaTHOCTH W Thma KoBajdeHTHoW cBs3u ("0 " um ™),
B3aMMHOTO BIMSHHS aTOMOB M TPYII aTOMOB B MOJIEKYJaX; @ TaKkke OT
0COOCHHOCTEH peann3allii pa3IMYHbIX MEXaHU3MOB TIPOTEKAHUS
peaxiuii;

- YMEThb XapaKTepu30BaTh OSIIEKTPOHHOE CTPOCHUE AaTOMOB (B
OCHOBHOM M BO30Y)KIEHHOM COCTOSHUM) M HOHOB XUMHYECKHX
aneMeHToB 1 - 4 mnepuonoB Ilepuomnueckoit cucremsr JI.H.
MenienieeBa U UX BaJCHTHbIE BO3MOXKHOCTH, UCHIONB3YS TMOHATUS ''S",
"p", "d-anekTpoHHbIE" OpOWTATH, BHEPreTHYECKHe YPOBHH;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHYECKHUX
SJIEMEHTOB U 00pa3yeMblX MMM COEIUHEHHH MO MephojaM |
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rpymnmnam;

OK 02. Ucnonp30Barh
COBpPEMEHHBIE
CpEeJICTBA [TOUCKA,
aHayu3a u
WHTEpIpEeTaIun
uH(popmMaluu u
HH(pOpPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
po(heCCHOHATEHOM
JESITEIIbHOCTH

B o01acTH meHHOCTH HAYYHOTO MO3HAHMSA:

- c(OPMUPOBAHHOCTb ~ MMPOBO33PEHHUS,
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKU M OOILIECTBEHHOU
TNPAaKTHKW, OCHOBAHHOTO HAa JHMalore KylbTyp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

COOTBCTCTBYIOLIETO

- COBEpPLICHCTBOBAHME S3BIKOBOM M 4YHMTAaTENBCKOM KYJBTYpHl Kak
CPEZCTBA B3aUMOAECHCTBHUS MEKLY JIFOJIbMU U ITO3HAHUS MUDA;
- OCO3HAHME IEHHOCTH HAy4YHOU JESATENBHOCTH, TOTOBHOCTB

OCYIIECTBIATh MPOEKTHYID W  MCCIEIOBATENBCKYIO  JESTETBHOCTD
WHAUBUIYAJIGHO U B TPYIIIIE;

OBnaneﬂue yHl/lBepca.ﬂbelMI/l y‘lEﬁl—[bIMl/l MO3HABATEJIbHBIMU
JeHCTBUSIMH:

B) pabora ¢ uHdopmanmei:

- BIAJETh HABBIKAMU TMONYYeHHS HHQPOPMAIMH M3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEJBHO OCYIIECTBIATb IIOWCK, AaHANM3,
CUCTEMATH3alMI0 M HHTEPIpPEeTalui0 HHPOpPMALUU  Pa3IUYHbIX
BUJIOB U (DOPM IpE/ICTABICHHUS;

- CO3/aBaTh TEKCThl B pa3IM4YHBIX (opMarax € Y4eToM
Ha3HayeHWs HHGOpPMAIMKM U IEIEBOM ayaUTOpPHUH, BBIOWpAs
ONTUMANBHYIO (HOPMY MPEACTABICHHS U BU3yaIH3alliy;
JIETUTUMHOCTh  UH(pOpMALIUH, €e
COOTBETCTBHE TIPABOBBIM U MOPAJIbHO-ITHYECKUM HOPMAM;

- UCIIOJIb30BATh cpeacTBa MH(POPMAIIMOHHBIX u
KOMMYHUKAIIIOHHBIX TEXHOJOTUI B pEIIEHUHM KOTHUTHBHBIX,

- OHCHHUBATL J1OCTOBCPHOCTD,

KOMMYHUKaTHBHBIX M OpPTaHM3aLMOHHBIX 3a7ay C COOJIO/ICHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
pecypcocOepeskeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM
1H(MOpMaIMOHHOH O€30MaCHOCTH;

TUTHUCHBI,

- YMCTb IUIAHUPOBATb MW BBIIOJIHATH XUMHYCCKHUI OKCIICPUMCHT

(mpeBpallleHusi OPraHUYECKUX BEHISCTB IPU HArpeBaHUH,
MOJIyYEHUE DJTUJIEHA M H3YyYEHHE €ro CBOWCTB, Kaue€CTBEHHBIE
pEaKIM: Ha aJIbJETH/IBI, JICHaTypanus

0enKoB npu HarpCBaHWM, IBCTHBIC PCAKIUNA 6€HKOB; IIPOBOJAUTH

Kpaxmaj, YKCYCHYI0 KHCJIOTY;

peakuuyd HOHHOTO OOMEHa, OMpelensdTh Cpeay BOAHBIX PacTBOPOB,
KayeCTBEHHbIE peakuuu Ha cyiabpaT-, KapOOHAT- U XJIOPH]I-
AHMOHBI, HA KaTHOH aMMOHHS; peIlaTh SKCIEPUMEHTANbHbIE 3aJaud IO
temaM "Metamibl" 1 "HemeTannsl'") B COOTBETCTBUU C MpaBUIaMU
TEXHUKH 0€30MacHOCTH MpH 00paleH!H C BEIECTBAMU | JJAOOPATOPHBIM
000pyIOBaHHEM; XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH ypaBHEHHM COOTBETCTBYIOIINX
peakuuii 1 GopMyIHpOBATH BHIBO/IbI HA OCHOBE 3THX PE3yJIbTaTOB;

- YMeTh aHAIU3UPOBATh XUMUYECKYI0 HH(POPMAIUIO, MOTyYaeMyl0 U3
pPa3HBIX HCTOYHHUKOB (CPEICTB MAaccoBOM WH(OpPMAIMH, CETh
WuTepHer u npyrue);

- BNQJIeTh OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH (HaOJrozeHue,
MO/JIeIMPOBaHUE);

- YMeTh NpPOBOAMTH pacueThl MO XUMHYECKUM (QopMylnaMm u
YpaBHEHUSAM  XHMHMUYECKUX pEaKkIuil ¢  HCIOJIb30BaHUEM
buznyecKuXx  BETUYMH, XapaKTEepU3YIOIIHUX  BEIIecTBa €
KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMaNbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEILECTBA; MCIOIb30BaTh CUCTEMHBIE XMMHYECKHE
3HaHUS Ui TPUHATHA PEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CUTyallUsIX, CBSI3aHHBIX C BEILECTBAMM U HX

NPE/CTABIATh  PE3YJbTAThI

HU3MCPCHUC, OKCIICPUMCHT,

IMPUMCHCHUCM
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- BIIaJIeTh HABBIKAMH PACTIO3HABAHMA M 3aIUTHI HHPOPMALIH,
MH(QOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH;

- YMETb CaMOCTOSATENbHO IUIAHAPOBATh M MPOBOJUTH XMMUUYECKUI
SKCIIEpUMEHT (TIONy4YeHHEe ¥ W3YYCHHE CBOWCTB HEOPTaHMYECKHX |
OpPraHMYECKHX BENIECTB, KAYECTBCHHBIC PEAKIHU YTIEBOJOPOIOB
Pa3NMYHBIX KJIACCOB M  KHCIOPOACOJCPKALINX OPTraHUIECKUX
BEIIECTB, pEMICHHE OSKCIEPUMEHTAIBHBIX 33Jad 1O PAaCIO3HABAHHIO
HEOPraHW4YeCKUX W OPraHU4YeCKUX BELIECTB) C COONIIOJECHUEM
npaBun 0e30macHOro OOpalleHWs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBanueMm,  (GopmMyaupoBaTh  IENM  HCCIEIOBaHUS,
TNPEJIOCTABIATh B PasiM4yHOW (OpME pe3ynbTaThl JKCIEPUMEHTA,
aHAM3MPOBATh M OL[CHUBATH HX TOCTOBEPHOCTE;

- YMETh OCYIIECTBIATH IIEJICHAMPABICHHBIH MOUCK XHUMUYECKOH
uH(poOpMallMd B Pa3MYHBIX MCTOYHHMKAX (HayyHas M y4deOHO-
Hay4Hasl JIATEpaTypa, CpPEICTBA MAaccOBOW WH(OPMAINH, CETh
NutepHeT u Japyrue), KPUTHYECKH AaHAIM3UPOBATh XMMHYECKYIO
nHopMmaruto, TmiepepabaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABICHHON YUeOHOM 3a1aueif;

- BJIAQJCTh CHUCTEMOM 3HAHMKA O METOJAaX HAYYHOrO IO3HAHUSA
SBJICHUI TPHUPOJBI, MCHOJIb3YeMbIX B €CTECTBEHHBIX HayKax U
YMEHUSMHU MPUMEHSTh ATU 3HAHHUSI MPHU HSKCIEPUMEHTATHHOM
MCCEIOBAaHUM BEIIECTB U [ OOBSCHEHHS XUMHYECKUX SIBICHHIA,
UMEIOINX MECTO B MPHPOAE NPAKTUYECKOH JesATelNbHOCTU
YeNoBeKa U B MOBCEIHEBHOI KU3HU;

OK 04. Db dexruBHO
B3aMMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTHBE U KOMaH e

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOTIPEICTICHHIO;

-OBNa/ICHIE HABBIKAMHU Y4eOHO-UCCIIeIOBATENBCKOMN, MPOSKTHONH U
COITMAJIEHOM JEITEIHOCTH;

OBaagenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeiicTBHSIMH:

0) coBMeCTHas JeATeJIbHOCTD.

- YMeTb IUIaHUPOBaTh W BBINIONHATH XUMUYECKUN AKCIEPUMEHT
(mpeBpallleHUs OPraHMYECKUX BEIIECTB IMpPH HArpeBaHUH,
NOJyYE€HHE DSTWIEHA M HW3Yy4EHUE €ro CBOWCTB, KaueCTBEHHBIC
peaKiuu Ha alblETH/Bl, KpaxMajl, YKCYCHYI0 KHCIOTY; J€HaTypauus
OENKOB MpU HArpeBaHWM, IIBETHbIC pEAKIUKM OENKOB; MPOBOIUTH
peaKuuu HMOHHOrO OOMEHa, OMpeleNiTh Cpeay BOAHBIX PacTBOPOB,
KayeCTBEHHbIC pEeaKIuM Ha Cynbdar-, KapOOHAT- U XJIOPHUI-

aHMOHBI, HA KaTHOH aMMOHHS; PEIIaTh SKCIIEPUMEHTAIBHBIE 3a/1auHl
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- TOHMMaTh W UCHOJb30BaTh IPEUMYIIECTBA KOMAHIHOU H
VH/IUBUlyaJIbHOU paboThI;

- IPUHUMATh LENH COBMECTHOM JEATENBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATH JEHCTBUA IO €€ JOCTHKECHHIO: COCTAaBIATH ILIaH
JIEUCTBUM, PACIPEACIIATh POJIM C YYETOM MHEHUU YYaCTHHKOB
00CyX1aTh pe3yabTaThl COBMECTHOMN paboThI;

- KOOPAMHUPOBATh M BBHIIONHATH PabOTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHMPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B
PA3TMYHBIX CHTYAIUSX, MPOSBIATH TBOPYECTBO W BOOOpaKEHHE, OBITH
WHUITMATHBHBIM

Osiajenne yHHBEPCAJIbHBIMH PEryISTHBHBIME JeHCTBUSAMHU: T)
NPHUHATHE ce0s ¥ IPYTUX JI0/ei:

- IPMHUMATh MOTUBBI U APTYMEHTbI JPYTHX JIFOJEH ITPH aHAIU3e
PE3YJIBTATOB JEATEIBHOCTH;

- TIPU3HABATH CBOE TPABO U MPABO JAPYTHX JIOJeH Ha OMIMOKH;

- pa3BUBATh CIOCOOHOCTH MOHMMATh MUP € MO3ULIMH JPYTOro
YEJI0BEKA;

no temMaM "Mertamnel" u "Hemeramisl") B COOTBETCTBUHM C
TNpaBUIaMU TEXHUKHM O€30MaCHOCTH TP OOpallleHMH C BELIECTBAMH U
00OpylOBaHUEM;  IPEACTABIATb  PE3YJIbTATHI
XHUMHAYECKOTO JKCIIepUMeHTa B (opme 3ammucu ypaBHEHHU
COOTBETCTBYIOIIMX PEAKIHii ¥ ()OPMYITHPOBATH BHIBOJIBI HA OCHOBE ATHX
Ppe3yJIbTaToB;

71a00paTOPHBIM

-yMETh CAMOCTOATENBbHO IUJIAHUPOBAaTh M TPOBOAUTH XUMHYECKHUIA
9KCTIEPUMEHT (MOMyYeHHEe M W3Y4E€HHE CBOWCTB HEOPTaHUYECKUX U
YIIIEBOIOPO/IOB
OpraHUYeCKUX

Opl"aHI/I‘IeCKI/IX BCHICCTB, KauC€CTBCHHBIC peaKHI/II/I
Pa3IMYHBIX KJITaCCOB W KHCIIOPOJCOAEPKAIINX
3a1a4 110

HCOPraHW4YCCKUX U OPraHnvdCCKUX BCIHCCTB) C

BCIICCTB, PCHICHUE OKCICPUMCHTAIBHBIX paciio3HaBaHUIO
coOmoieHeM
npaBun 0e30macHOro OOpalleHus C BEIECTBAMHU M JIaOOpaTOPHBIM
obopymoBanueMm,  (GopmMyaupoBaTh  IIENH  HCCIEIOBaHUS,
NPEJIOCTAaBIATh B Pa3iMyHOW (DOpME pe3ynbTaThl IKCIEPUMEHTA,

AHAJTM3UPOBATH U OLCHUBATH UX JOCTOBEPHOCTD,

OK 07. ConeiicTBOBaTh
COXPaHECHHUIO
OKpYKarole cpeisl,
pecypcocOepekeHuto,
TPUMEHATH 3HAHHS 00
HU3MEHEHHH KIMMATa,
TPUHIUITBI
OepeKIMBOTO
MPOU3BOJICTBA,

3} pexTrBHO
JIeHCTBOBATh B

B o0JacTH 7K0J0OrHYeCKOro BOCIHTAHUS:
- ¢()OPMHUPOBAHHOCTh  AKOJOTHUECKON
BIMSHUS  COIMATBHO-)KOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE

KYJIBTYpbl, TOHUMaHHE
MIPUPOHOM M COIMAIBLHON Cpebl, OCO3HAaHHE TIJI00ATBHOTO
XapakTepa FKOJOTHYECKHUX MPOOJIeM;

- TUJIAaHUPOBAHKE M OCYIIECTBICHHE ICUCTBUI B OKpYKAIOLIEH cpesie

HAa OCHOBE 3HaHUS I[eJed  YCTOMYMBOTO  Pa3BUTHS
YeJI0BEYECTBA;

aKTUBHOE  HENpHUSATHE  JCUCTBUM, MNPHHOCAINIUX  Bpel
OKpYXKaIOIIeH cpefie;

= YMCHHUC TIPOTrHO3HUPOBATH HC6HaFOHpI/I$ITHBIC 9KOJIOTHYCCKUE
MNOCJICACTBUA MPCANTPUHUMACMBIX HeﬁCTBHﬁ, pEIOTBpAIIATh UX;

- chopMUpOBaTh TPEICTABICHUS: O XUMUYECKOH COCTaBISIOIIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMUH B TO3HAaHUU
SBJICHUI TMPUPOABI, B (POPMUPOBAHUU MBILUICHUS U KYIBTYpBI
JUYHOCTH, €€ (YHKIMOHATBHONW TPAMOTHOCTH, HEOOXOAMMOW s
pelleHus MPAKTUYECKUX 3aJad U DKOJIOTHMYECKH OOOCHOBaHHOTO
OTHOLIEHHS K CBOEMY 37I0POBBIO U PUPOTHOM CPEJIE;

- yMeTh CcOONIoaTh TMpaBUja SKOJOTHUYECKH Ie7eCO00pa3HOro
TIOBE/ICHUS B OBITY U TPYHOBOH AEATENHHOCTH B LENAX COXPAHEHUS CBOETO
3JI0pOBbSl U OKPY’KAOIIEH MPUPOTHON CPebl; YUUTHIBATh ONACHOCTb
BO3/ICCTBUSI HA JKUBBIE OpPraHU3Mbl ONpPEJEICHHBIX BEIIECTB,
TIOHMMAsi CMBICTT TTOKA3aTeNs MPEAEIbHON JOMyCTUMON

KOHIOCHTpPALIUH,
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4pe3BbIYANHBIX
CUTYyalHsAX

- paciupCHuc OIIbITa JACATCIIbHOCTU IKOJIOTUUECKOM
HaITPaBJICHHOCTH,
- OBJIaICHUEC HaBbIKAMU y‘I€6H0'I/ICCHeIIOBaTCHI)CKOI7I, HpOGKTHOfI 14

COLIMATIBHOU JIEATEIHLHOCTH;,

- yMETb IPOTHO3MPOBATH, AHAIU3UPOBATH M OLIEHUBATH C MO3MLUH

JKOJIOTUYECKON  0e30MaCHOCTH  MOCJEICTBUS  OBITOBOM U

MPOU3BOJACTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBSA3AHHOM C
nepepabOTKOM BEIIECTB; HCHOJIb30BaTh TOTYyYEHHBIC 3HAHMS U
IPUHATHS TPAMOTHBIX PEIICHHH MpOOJeM B CUTYAIMsX, CBS3aHHBIX C
XUMHUCH;

- YMETh OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKMBBIE OpPTaHU3MBbI
ONpPEIENCHHBIX BEIIECTB,

I[OHYCTHMOﬁ KOHICHTpallui, W TIOJACHATL Ha IIpUMEpax CIIOCOOBI

IMOHUMasA CMBICT IIOKa3aTeid npe)leanoﬁ

YMEHBIIEHNS ¥ MPEJOTBPALICHUS UX BPEIHOTO BO3/IEHCTBHS Ha
OpraHu3M YeJIOBEKa.

TIK 1.1. OcymiecTBaATh
TEXHUYECKOE
00CITy)KHUBaHHE B
COOTBETCTBUHU C
3aaHueM (HapsIoM)
CHCTEMBI
BOIOCHAOXKEHUS,
BOJOOTBEICHU,
OTOILIEHHS 00BEKTOB
PKMITHIITHO-

KOMM YHaJIbHOT'O
XO3SIMCTBA.

TIK 3.2. Ocy1iecTBaATh
TEXHUUYECKOE
00CTy)KHUBaHUE
CHJIOBBIX U
c71a00TOYHBIX CHCTEM
3IaHUM U COOPY)KECHHUH,
CHCTEMBI OCBEIIICHUS U
OCBETUTEIBHBIX CETCH
00BEKTOB KUIUIIHO-

- OOurue TpeboBaHus 10 OXpaHe TpyAa MPU MPOBEACHUH padoT
- OCHOBBI "OEPEKITMBOTO IMPOU3BOJICTBA", TIOBBIIIAIONIHE
KauyeCcTBO U IMPOU3BOAUTEIBHOCTh TPYAA Ha 00BEKTaX
MKIJIMIIIHO-KOMMYHAJIBHOTO X0351CTBa;

- 10I0MpaTh MaTepHUabl, HHCTPYMEHTBI U 000pY0BaHHE
COTJIACHO TEXHOJOTHYECKOMY IPOLIECCY U CMEHHOMY
3alaHUI0/HAPSY;

- TpeboBanus MO oXpaHe Tpy/la IpH NPOBeIeHUHU paboT MO
TEXHUYECKOMY 00CIYKUBAaHUIO, PEMOHTY U MOHTaXXY OTJI€IbHBIX
y3J10B 000pYAOBaHUS CUCTEM BOAOCHA0XKEHHUS, BOJOOTBEACHHUS,
OTOTIEHUS! 00BEKTOB KUJIUIIIHO-KOMMYHAJIbHOTO X035ICTBA;

- Buapl nestenbHOCTH 00BbEKTOB )KHIMITHO-KOMMYHAJIBHOTO
X035MCTBA, OKa3bIBAIOIINE HETaTUBHOE BIUSHUE Ha
OKPYXKAIOLIYIO CPey;

- OCHOBHbIE ITOHATHUS, MTOJIOKEHHS U TIOKA3aTely,
npenycMmotrpernHbie 'OCTamu, 1o onpenesieHuo HaJIeXKHOCTH
000pYyI0BaHUS CUCTEM BOJOCHA0XKEHUS, BOJOOTBEICHUS,
OTOTLICHUS KHJIUITHO-KOMMYHAJIBHOT'O XO35UCTBA, UX TEXHUKO-
PKOHOMUYECKOE 3HAUYCHUE;

- BUJIBI PEMOHTa 000PYI0BaHUS: TEKYIIHNI, KalTMTaIbHBIH (00beM,
[ICPHO TMYHOCT, PO IODKUTEIBHOCTD, TPYI0EMKOCTb,
KOJIMYECTBO);

- ONPEEIATh MPU3HAKU HEUCIIPABHOCTH MPH AKCILTyaTallUH
3IaHUN, COOPYKEHMI, KOHCTPYKIIUH, 000pYyIOBaHUS CUCTEM
OCBEIICHHS 00BEKTOB KUIHUIIIHO-KOMMYHAIBHOTO X031 CTBA;
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KOMM YHaJILHOTO
XO3SMCTBA B
COOTBETCTBHH C
TpeOOBaHUIMH
HOPMAaTHUBHO-
TeXHUYIECCKOM
TOKYMEHTALMH.
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIBHOM JUCIUILIUHBI

«XUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bun yueOHoii padoThl

O0BbeM B yacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl JMCHUILINHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U..

TEOpEeTUYECKOe 00yIeHNe 30
MPAKTAYECKUE 3aHATUS 24
abopaTOpHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJEepKAHME (COAEPKAHUE 5
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TeOpeTHYecKoe 00yueHue 2
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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1.3. TemaTnueckuii mian u CoepKaHue TUCHUIIMHBI

HaumenoBanue Coxepxanne y4e0HOro Martepnajia (OCHOBHOE W NPOecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE U Obbem | ®opmupyembie
pasieoB H TeM NPAKTHYECKHE 3AHATHS, NPHKJIATHOH MOLY.Ib 4acoB KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE coep:kaHHe 64
Paszpen 1. OcHoBBI cTpoeHHs! BemecTBa 6
Tema 1.1. OcHoBHOe cofep:kaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0yueHue 2
XUMHYECKUX CoBpemeHHas MOJieNb CTPOEHUs aToMa. DNEKTPOHHAs KoHurypaius atoMa. Knaccudukaims XumMuyecKux
SJIEMCHTOB 1 3NEMEHTOB (S-, P-, 0-3eMeHThI). BaneHTHbIE IeKTPOHBL. BaleHTHOCTD. DNeKTpOHHAS MPHPOA XHMHYECKOH
npupoaa CBA3M. JNEKTPOOTpHULIATENbHOCT. KOBalleHTHAs CBA3b, €€ PA3HOBHAHOCTH U MEXaHM3Mbl 00pa30BaHUS
XUMHYECKOH (oOMeHHBI U NOHOpHO-akuenTopHbii). MoHHas cBa3b. MeTannmuueckas cBs3b. BomopojgHas cBs3b. 2
CBSA3H Me:xMmornekynsapHble B3aNMOAEHCTBHSL.
N3oTombl, 0CHOBHOE M BO30YXICHHOE COCTOSHHE aTOMa, THOPHIM3AINS aTOMHBIX OpOHTANICH.
[pakTHyeckne 3aHATHS 2
Penrenne mpakTHueckux 3aJjaHuil Ha COCTaBJIEHHE AIMEKTPOHHO-Tpaduyeckux hopmyn sneMeHToB 1-4
MEepPUOIOB.
Pemenne 3amanuii Ha UCMOIB30BAHUE XMMHYECKOH CUMBOJMKH M HA3BaHUI COCTMHEHHIl 1O HOMEHKIAType
MEX/TYHApPOIHOTO COI03a TEOPETHUECKON U TIPUKIATHON XMMHH M TPUBUAIBHBIX HA3BAHHI [ COCTABJICHUS 2
XUMHYECKHX (hOPMYJT ABYXaTOMHBIX COEIMHEHHH (OKCHIO0B, CYIb(UI0B, TUAPUIOB U T.IL.) U APYTUX
HEOPTraHUYECKUX COEIMHEHUH OTIENbHBIX KIAcCOB.
Tema 1.2. OcHoBHOE copep:kaHne 2 OK 01
Ilepuoanyeckuii | Teopernueckoe 00yuenue 0K 02
3aKOH 1 TabnuIa TlpakTHYeCKHE 3aHATHS 2
JL.U. Mennencesa [lepronmueckas cucrema xumuueckux ementoB .M. MenneneeBa. ®usuueckuit cMbich [lepuomudeckoro
3akoHa J[.1. MenzeneeBa. 3akoHOMEPHOCTH M3MEHEHHs CBOMCTB XMMUUECKHX JIEMEHTOB, 00pa3yeMbIX UMH
TIPOCTBIX ¥ CJIOKHBIX BELIECTB B COOTBETCTBHH C MOJOKEHNEM XUMUYECKOTro deMeHTa B [lepuonuueckoit 2

CUCTEME. MHpOBO33pCH'ICCKOC W HaY4YHOC 3HAYCHHUC HepI/IO,I[I/I‘{CCKOFO 3aKOHa Z[H Mengeneena. HpOF HO3bI
Z[I/I MeHnneneea. OTKpLITHe HOBBIX XMMHYCCKHUX 3JICMCHTOB.
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Pemienye mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 33/jaHUIl HA XapaKTEpU3aLMI0 XMMHUYECKUX JIEMEHTOB
«Mertanmyeckue / HEMETaITHYEeCKHEe CBOICTBA, IEKTPOOTPUIIATEIBHOCTD U CPOACTBO K ANEKTPOHY XUMHUYECKIX

3JIECMCHTOB B COOTBECTCTBUC C UX JJICKTPOHHBIM CTPOCHUCM U IOJIOKCHUEM B HGpHOZ[H‘IGCKOfI CUCTEMEC XUMHNYECCKUX
anemeHToB [I.M1. MenneneeBay.

Pazien 2. Xumuyeckne peakuuu

10

Tema 2.1, Turmst
XAMUYECKUX
peakiuii

OcHoBHoe CoaepkaHue

Teopernyeckoe o0y4enue

Knaccugukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM Heopranuyeckux BeuiectB. CocraBieHue

YpaBHEHUN peaklUi COSMHEHNS, Pa3JI0KEHUs, 3aMEIIeHHs, 0OMEHa, B T.4. PEaKIUi TOPEHUS, OKUCTICHHUS -
BOCCTAHOBJICHUS.

ypaBHeHI/ISI OKHCJICHHUA-BOCCTaHOBIIEHN. CTeneHb OKHuciIeHus. OKUCINTENb U BOCCTAHOBHUTEIIb.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC PC€aKun B MpHUPOJAC, MPOU3BOACTBCHHBIX IIPOLIECCAX U
KUBHCACATCIbHOCTH OPraHu3MOB

CocraBieHue u YpaBHHUBAHUEC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/’I MCTOAOM JJICKTPOHHOTI'O OajnaHca.

IIpakTHyeckue 3aHATHSA

KonnuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUHU U PACUETHI TI0
YPaBHEHUSIM XUMHUYECKUX peakiuii. MoJib Kak eIMHHIA KOJMYeCcTBa BelecTBa. MoJisipHast Macca. 3aKOHBI
COXpaHEHHUs MacChl U PHEpruu. 3aKoH ABoraapo. MossipHbiii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh

ra3oB. PacueTsl o ypaBHEHUAM XUMHUYECKUX PEaKLMid ¢ UCTIOJIb30BaHUEM MacChl, 00beMa (HOpMallbHbIe
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEKTPOTUTHYECKA

OcHoBHOE coJep:kaHue

Teopernueckoe odyueHue

OK 01

S IUCCOLMALIUS U
HOHHBII OOMEH

Teopm[ BHCKTpOHI/ITI/I‘{eCKOﬁ aucconuanuu. MoHEIL. 9J'IeKTpOJ'II/ITLI, HEIJICKTPOJIUTHI. Peakuunu noHHOTO
oOomeHa. CocTaBlieHHE peaKI_II/Iﬁ MOHHOTO OOMEHa IIyTEM COCTABJICHUA HUX IMOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHHfI. KucnotHO-0CHOBHBIC pCaKkuuu. 3aIlaHI/I5{ Ha COCTaBJICHUC MOHHBIX peaKuHﬁ

JaGopaTopuble 3aHsATHS
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JlaGopaTopHast paboTa “THIBI XUMHUECKUX peaKuii”.

HccnenoBanue THIOB (110 COCTaBY M KOJIMYECTBY HUCXOIHBIX M 0OPa3YIOIIUXCS BEIECTB) M MPU3HAKOB
XUMHUUECKHX peakuuii. [IpoBeneHne peakuuii HOHHOrO 0OMEHa, OIPeIeTICHUE CPEbl BOJHBIX PACTBOPOB.
3aaHus Ha COCTABJICHUE HOHHBIX peaKiui

KonTpoabnas
padora 1

CTpOGHI/IC BCIICCTBA U XMMHUYCCKUC PCAKIINH.

Pasnen 3.

CTpOQHlfle H CBOiicTBa HEOPraHUYECKUX BELIECTB

16

Tema 3.1.
Knaccuduxanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHNn4CCKUX
BEIICCTB

OcHoBHoe CoacpkaHue

Teopernyeckoe o0yuenue

[Ipenmer Heoprannueckoit xumuu. Knaccugukanus Heopranndueckux Bemiects. [IpocTeie u caoxkHbIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3anmMocBs3b
HEOPraHMYECKHX BEIIECTB. ATperaTHble COCTOSIHUA BemecTBa. Kpuctammnyeckue u aMopgHbIC BEIIECTBA.
Tumbl KPUCTALTHYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHASI, METaJUTNYeCKasi). 3aBUCUMOCTh
(bMBUYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUTNIECKON PEIIETKH. 3aBUCHMOCTh XUMUYECKOW aKTHBHOCTH
BEIIIECTB OT BUJIa XUMHUYECKOM CBSI3M M TUITA KPUCTAJUTMYECKOM pemeTku. [I[puaruHb MHOTOOOpa3us BENIECTB

[pakTHyeckne 3aHATHS

HomeHknaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHUE BEIECTBA UCXOS U3 UX XUMUYECKON (GOPMYJIbl WIH
COCTaBJIEHUE XMMHUYECKOH (hOpMYIIbI MCXOs U3 Ha3BaHUs BelecTBa 1o MexxayHapoaHoi (MIOITAK) niu
TPUBHAILHON HOMEHKJIATYpE.

PerieHne npakTHYeCKUX 3aJaHuil 1O Kiaccuukaluy, HOMEHKJIAType M XUMHUYECKUM (opMysam
HEOPraHMYECKUX BEILECTB PA3JIUYHBIX KIaccOB (YrapHbIl ras, yriaeKHCIblid ra3, aMMHak, raiieHas U3BecCTb,
HeralieHas U3BeCTb, NUThEBAs COJa M JPYrUX): Ha3blBaTh M COCTABIATH (POPMYJIbI XMUMUYECKUX BEILECTB,
OTIPEIEIIATh IPUHAUIEKHOCTD K KJIACCy.

HcTounuky XxuMudeckoi nHpopmanuu (CpeacTB MaccoBoil uHpopmanuu, cetb MutepHer u apyrue). [lounck
nH(pOpMaIMY N0 Ha3BaHUSIM, UIEHTH(PUKATOPaM, CTPYKTYPHBIM GopMyaam

OK 01
0K 02
[K 1.1
[1K 3.2

Tema 3.2. ®usuxo-

OcHoBHOe comep:KkaHMe

OK 01
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XUMHUYECKUE TeopeTnveckoe o0yqeHue 6 OK 02
CBOMCTBa Meranibl. Obmue Gusmyeckne 1 XMMAYECKHE CBOKHCTBA MeTamIoB. CriocoObl moydeHus. 3HaYeHHe METAIIOB M HEMETaJIOB [K 1.1
HCOPraHM4eCKUX (B mpupoie U KU3HEAECATEIBHOCTH YENIOBEKA M OpraHM3MOB. Kopposus METaluIoB: BHbI KOPPO3HH, 2 1K 3.2
BCIIECTB CIOCOOBI 3aIIUTHI METAJLIOB OT KOPPO3HHL.

Hemeramnsl. O0uiue puznyeckue u XMMUYECKHE CBOKMCTBA HeMeTasIoB. Tunnynsle cBoiictBa Metamios Y- YII rpym.

Knaccudukaiys nu HoMeHKIaTypa coeJuHEeHUH HeMeTaioB. KpyroBopoTbl OMOr€HHBIX 3JIEMEHTOB B 2

MIpUpO/IE.

XuUMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCHIOB, THAPOKCH/IOB, KUCIIOT, CONIEH U JIp.).

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB TIPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIIMX OKCHIOB U 2

THJIPOKCH/IOB.

IIpakTHyeckue 3aHATHSA 2

CocTaBneHue ypaBHEHUA XUMUYECKUX PeaKLMIA C yHacTMeM MPOCTbIX U CNOXHbIX HEOPraHMYECKUX BeLLEeCcTs:

MeTaNNoB U HEMETaNN0B; OKCUAO0B METa/JI0B, HEMETAN/I0B U aMPOTEPHbIX 3/IEMEHTOB; HEOPraHUYeCKMX

KMCNOT, OCHOBaHUIM N ambOTEPHbIX TMAPOKCUA0B; HEOPraHMYECKUX CONEN, XapaKTEPU3YIOLLMX UX CBOMCTBA. 2

PelleHne NpakTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a[aHMI Ha CBOMCTBA, COCTaB, MONYYeHUe

6e3onacHoe NCNOb30BaHME BaXKHEWLLIMX HEOPraHMYECKMX BeLecTB B BbITy M NpaKTUYeCKOM AeATeIbHOCTH

yesioBeKa
Tema 3.3. OcHOBHOE coepkaHue OKO01
NoeHtuounkauma | Jladopatopuas padora OK 02
HeopraHM4YecknX  |NabopaTopHana paboTa « MaeHTUDMKaLMA HEOPTraHNUYECKMX BELLECTBY.
BeLecTs PeweHne 3KcnepMmeHTasbHbIX 334a4 MO XMMWUYECKMM CBOMCTBAM MeETanioB W HemeTanloB, nNo

Pacno3HaBaHMIO U MNOJYHEHUIO COeAMHEHNIN MeTaN10B U HEMETaN/10B.

NaeHTUdPMKaLmMAa HeopraHMYeCKMX BELLECTB C UCNO/Ib30BaHNEM UX PUSUKO-XMMUYECKMX CBOMCTB,

XapaKTePHbIX KaYeCTBEHHbIX peaKkumit. KayecTBeHHble peakuun Ha cynbdat-, KapboHaT- 1 XN10pUA-aHUOHbI,

Ha KaTMOH aMMOHMA
KonTtpoabnas .

CBoiicTBa HEOPraHMYECKHUX BEILECTB. 2
pabota 2
Paznen 4. Crpoenne u cBOJCTBA OPraHMYeCKHX BeIIECTB 24
Tema 4.1. OcHOBHOE cofepkaHue OK 01
Knaccuuxanps, Teopernueckoe o0y4enne 2 K 1.1
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CTpPOCHUE U
HOMEHKJIaTypa
OpraHIYECKHX
BEIIIECTB

[losiBIICHHME U pa3BUTHE OPraHMYECKOM XUMUHU Kak Hayku. [IpenMer oprannueckoit xumun. MecTo 1 3HaueHHE
OPraHUYeCKOM XMMHUH B CUCTEME ECTECTBEHHBIX HAYK.
X MMHUECKOE CTPOEHUE KaK NOPAJOK COETMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BajeHTHOCTH. OCHOBHbIE
[TOJIOKEHUsI TEOPUM XMMHUYECKOIO CTPOEHHs OpraHudeckux coenuHeHuit A.M. byriepoBa. YrieponaHbliil

CKEJET OPraHMYECKOM MOJIEKYyJbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XWMHYECKOTO CTPOEHHUS MOJIEKYII.
M30MepHst U U30MEDBL.

[Monsitne o ¢ynkumonanpHOU Tpynmne. Pamukan. [TpuHOMOBL KiaccuUKaUy OPraHMYECKUX COCTMHEHUH.
MexnyHapoaHass HOMEHKJIATypa M HPUHLMIIBI HOMEHKJIATypbl OpraHudeckux coenvHeHuil. Ilonarue 06
a30TCOJCPIKAITUX COCTUHEHUAX, OMOJOTUYECKH aKTHBHBIX BellecTBax (yrieBojax, *upax, Oeiakax u ap.),
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

HpaKTﬂ‘IQCKI/le 3aHATUA

HomeHnknaTtypa opraHM4ecKux COeIMHEHUI OTIEIbHBIX KIAaCcCOB (HACBIIIEHHbIE, HEHACHIIIEHHbIE U apOMaTHYECKHe
YIII€BOJIOPO/IbI, CIUPTBI, (PEHOINbI, aNbAETH/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.) CocTapieHue MOMHBIX M COKpPAIIEHHbIX
CTPYKTYPHBIX (POPMYyN OpPTraHHYECKUX BEIIECTB OTAENbHBIX KJIACCOB, MCIOJb3YS MX Ha3BaHUS MO CHCTEMATHYECKON
HOMeHKatype. PacueTsl npocreiinieil hopMynbl OpraHu4ecKol MOJEKYIIbI,
MCXOJIA M3 DIEMEHTHOTO cocTasa (B %).

11K 3.2

Tema 4.2. CoiicTBa
OpPTaHUYECKHUX
COECIMHEHNN

OcHOBHOE CO/IEpKaHKE

12

Teopernueckoe oOyueHue

OK 01
0K 02

®Ou3nKo-XUMHUYECKUE CBOHCTBA OpPraHn4eCKux COCI[PIHGHHFI OTIACJIbHBIX KJIACCOB (OCO6GHHOCTI/I KHaCCI/I(i)I/IKaHI/II/I

¥ HOMEHKIIaTypbl BHYTPH KJIacca; TOMOIOTHYECKUiA psi 1 001as popmyia; u3oMepus; pu3nuecKue CBONCTBa;
XHUMUYECKHE CBOICTBA; CIOCOOBI OTyYEHHS ):

— IPEACIBHBIC YIJICBOOOPOIbI (aJ'IKaHBI n LII/IKJ'IOEIJ'IKaHBI). FopeHHe ME€TaHa KaK OJHH N3 OCHOBHBIX

MICTOYHUKOB TCILIaA B IIPOMBINIJICHHOCTH H 6BITy. CsolicTBa MNPpUPOAHBIX YTIICBOAOPOAOB, HAXOXICHUC B
[IPpUPOAC U IPUMCHCHHUEC aJIKAHOB,

— HCIIPCACIbHBIC (aJ'IKCHbI, AJIKMHBI 1 aJ'IKa,I[I/IeHBI) " apOMaTUYCCKUC YTIICBOAOPO/IbI. FopeHI/Ie allCTHJICHA KaK
HUCTOYHUK BBICOKOTEMIICPATYPHOI'O INIAMEHU JIA1 CBAPKU U PE3KHU METAJIJIOB

— KUCJIOPOACOACPKAIME COCTNHCHUA (CHI/IpTH U TIPOCTLIC 3(1)I/IpBI, (I)CHOHLI, aJIbACTUIbI U KCTOHEI, Kap6OHOBBIC KHUCJIOTBI U UX
HpOI/I3BOI[HLIe). HpaKTI/I‘IeCKOG OPUMCHCHUC OSTWICHIIMKOJIA, TJIALCPUHA, (I)GHOJ'Ia. HpI/IMeHeHI/Ie (I)OpMaJ'IBI[eFI/I}_Ia,
aleTaJibACTuaa, YKCYCHOﬁ KHCJIOTHI. MBIIa Kak COJIM BBICIIMX Kap60HOBBIX KUCNIOT. Moromue

CBOMCTBA MbIIA;

IIK 1.1
IIK 3.2
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— a30TCOIEPKAIINE COSTMHEHNS (AMUHBI M AMUHOKHCIIOTHL, OEJKH).

HpaKTH‘ICCKI/Ie 3aHATUSA

CBoiicTBa OpraHUYECKUX COCTUHEHUN OTACIIbHBIX KJIACCOB (TpUBHAIBbHAS U MEXKIYHAPOIHAS HOMEHKIIATYpa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI TIOJIYUEHHUS ): MPeIeIbHbIC (aTKaHbl U IUKIOAIKAHbI ), HEMIPEACIbHbBIE
(ayIKeHBI, AKUHBI U ATKAJUEHBI) 1 aPOMATUYECKHUE YTIIEBOIOPOIbI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI
1 3QUPBHI, aTBIACTHIBI U KETOHBI, AMUHBI H aMUHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIC COCTMHEHUS. 3aJaHusI Ha
COCTaBJICHUE YPAaBHCHUM XUMUUYECKUX PEAKIIUN C yYaCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHMUSI

CocTaBlieHHE CXeM PEaKIuid (B TOM YHUCIE M0 MPETI0KEHHBIM LIETI0YKaM MPEBPAILICHUI ), XapaKTEPU3YIOIIUX|
XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUN OTNIEIbHBIX KJIACCOB, CIIOCOOBI MX MOJYUYEeHUs] U Ha3BaHUE
OPraHNYECKUX COECIMHEHHM 110 TPUBUAIBHOM MIIM MEXYHAPOJHOU CHCTEMATHYECKOW HOMEHKIIAType.
Pemenue npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA OPTaHUYECKUX COECTUHEHUHN
OTJIENLHBIX KJIACCOB

JlaboparopHas padoTa “IIpeBpareHust opraHnYecKuX BEIIeCTB MPU HarpeBaHUM'.
[Tony4yenue 3THIIEHAa U U3yYEHUE €r0 CBOWCTB. MoAEIMpPOBaHNE MOJIEKY] U XUMUYECKUX MPEBPAILEHUI Ha
IIpUMEpE ATAaHA, STUIICHA, ALIETUWICHA U JIp.

Tema 4.3.
Nnentuduxarnms
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
MIPOU3BOICTBEHHOM
JEATEILHOCTH
yeaoBeKa

OcHoBHOE comep:kaHue

Teopernyeckoe o0y4enue

buoopranndeckue coemuuenus. [IpuMeHenne u Ouoornyeckas poib yrieBogoB. OKUCICHHE YIIEBOIOB — HCTOYHHK
SHEPIHH JKUBBIX OpraHu3MoB. OONacTH NpUMEHEHHs aMHHOKHCIOT. [IpeBpamieHus OCNKOB THWINM B OpraHHU3ME.
Buonoruueckne ¢pynkimn OenkoB. buonornyeckue QyHKuM KupoB. Poib opraHmueckoil XMMHUH B

pelieHn: MpobIeM MUIIEBOH O€30MacHOCTH.

OK 01
0K 02
IIK 1.1
[IK 3.2

Ponb oprannyeckoit XuMuM B pelieHuH MPo0IeM SHEPreTHISCKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3J]aHMH HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (AIbTEPHATHBHBIC HICTOYHUKHU YHEPTHH).
OnacHOCTb BO3/IEUCTBHS HA )KMBbIE OPraHU3Mbl OPraHUUYECKHUX BELIECTB OTAEIIbHBIX KIACCOB
(yrneBoJopoibl, CIUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE MPOU3BOAHbIE, alTbACTUIBI U JIP.), CMBICH ITOKa3aTeNs
MpeAesIbHO TOMYCTUMON KOHLIEHTpAllUU
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[Ipon3BOACTBO OpPraHUYECKMX BEIECTB: IPOM3BOJCTBO MeTaHONa, Tepepabotka HedrH. [lommsTHieH kak
KPYIHOTOHHAXKHBIA HPOAYKT XMMUYECKOrO Mpou3BOACTBa. [IpuMeHenue stuineHa. [Ipon3BOACTBO U IPUMEHEHHE KaydyKa U
PE3HHBL.

CuHTEeTHYECKME M HCKYCCTBEHHbIE BOJIOKHA, MX CTpPOEHHE, CBOMCTBA. IIpakTHueckoe MCIOIb30BAHUE BOJIOKOH.
CuHTeTHuecKMe IUIGHKU: W30JAUMsS 1J TPOBOAOB, MEMOpaHbl Uil ONpPECHEHHS BOJbl, 3AIUTHBIE IUIEHKH [JIs
aBTOMOOMJIEH, TIUIACTBIPH, XHUpypruueckue ToOBs3KM. HoBble TEXHONOTMH JANbHEHMIIEro COBEPILICHCTBOBaHHS
MOJIMMEPHBIX MATEPUATIOB.

Ponb oprannyeckoil XMMUM B pelIeHHH MPOOJIEM SHEpreTHueckoil 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHbI,

CO3J1aHMM HOBBIX MAaTEpUAlOB, HOBBIX MCTOYHMKOB SHEPrHH (aJIbTEPHATUBHBIE UCTOYHUKH SHEPTHH).

JlabopatopHoe 3aHsiTHE

JlaGopaTopHas pabota: “Unentudukaiiys opraHMuecKuX COSMHEHUN OTIETBHBIX KJIacCOB”
Wnentuduxaiys opraHuyecKux COeAMHEHNN OTIENIbHBIX KIIACcCOB (Ha MpUMeEpe allbJeTu0B, Kpaxmara,
YKCYCHOM KHUCJIOTBI, OEJIKOB U T.I1.) C UCIOJIb30BAaHUEM UX (PU3UKO-XUMHUECKHUX CBOMCTB U XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHaryparus Oeika npu HarpeBaHuu. L{BeTHbie peakiuu OenkoB. Bo3HukHOBEHME
AQHAJINTUYECKOTO CUTHAJIA C TOYKHU 3PEHMS XMMUYECKHX IPOLIECCOB ITPHU NMPOTEKAHNN KAYECTBEHHON PEAKIIMH,
NI03BOJISIONIEH NASHTH(PUIMPOBATH PEUI0KEHHbBIE OPraHNYECKUE BEIECTBA

BOPEKTH XUMUYECKUX PEAKIMHA. DK30- M SHIOTEPMHUUYECKHE, PEAKLIUH.

OO6patumocTh peakiuil. XMMHYECKOE PaBHOBECHE U €r0 CMELICHHE IOl JAEHCTBHEM pa3IM4YHBIX (aKTOPOB
(KOHLIEHTpAlMsl PeareHTOB WM MPOJYKTOB PEaKklUy, JaBlieHUE, TeMIeparypa) /Uil CO3AaHusl ONTHUMAaIbHbBIX
YCIIOBH NPOTEKAHUs XUMHUUYECKUX IpouieccoB. [Ipunuun Jle Illarense

MIpakTHyeckue 3aHATHA

KounTtpoabnas .

CTpyKTypa U CBOWCTBA OpPraHMYECKUX BEIIECTB.
padora 3
Paznexn 5. Kunerudeckue u TepMoguHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHHS XMMHYECKHX pPeaKiuii
Tema5.1. CkopocTs| OcHOBHOE cojep:kaHue OK 01
XUMHICCKHX Teopernueckoe ofy4eHne OK 02
[pCaKnuy. . [K 1.1
N UMITICCKOE CKOpOCTb peakiluu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (PAKTOPOB: MPUPOJBI PEArupYIOUIUX BEIIECTB,

KOHLIEHTPALIMK PEearupyroifuX BEHIeCTB, TEMIEPATyphl U IJIOUIAJAN PEAKIIMOHHON MOBEPXHOCTH. TemioBbIe IK 3.2
paBHOBECHE

22




Pemenne MpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHAMM3 (DAaKTOPOB, BIMUSIONIMX HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIHMH, B T.4. C MO3UIUN IKOJOTUYECKH IIETIECOOO0Pa3HOTO TOBEIEHUSI B OBITY U TPYAOBOU
IEATEIIBHOCTHU B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOJIHON CPEBI.
Pemienne npakTHKO-OpHEHTUPOBAHHBIX 3aJaHWl HA NpuMeHeHue npuHnuna Jle-llarense 11 HaXOXKICHUS
HaIpaBJICHUs CMEIICHHUS PaBHOBECHS XMMUUYECKOW pEaKIMU W aHalu3 (aKTOPOB, BIUSIONIUX HAa CMEIIECHUE
XUMHYECKOTO PABHOBECHS

Pazjex 6. PactBopbi
Tema 6.1. OcHoBHOe cojiep:KaHue OK 01
TonsTHe 0 Teopernueckoe oGyuennue 0K 02
pacTBopax PacTBopeHre Kak (U3MKO-XUMHYECKUi mporecc. PactBopbl. CnocoObl MPUTOTOBICHUS PACTBOPOB. OK 07
PacTtBopuMocTh. MaccoBasi 10Ji1 pacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTels MPENeIbHO IO0MyCTUMOMN IK11
KOHLIEHTPALIMK U €T0 MCTIOJIb30BaHNUE B OIIEHKE IKOJIOTUYECKOH 0€30IacHOCTH.
[IpaBuia 5KOJIOrMUYECKH 11€1ecO000pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESITEILHOCTH B LIESIX COXpaHEHUs
CBOErO 3J0pOBbS M OKPYKAIOIIEH NPUPOJHOM Cpeibl; OMACHOCTh BO3JACUCTBUS HA JKHUBBIE OPraHU3MbI
OIIPE/IETICHHBIX BEILIECTB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPBI, HUCIIOJIb3yeMbI€ B OBITOBOI U
MIPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA
Tema 6.2. OcHOBHOe cojep:kaHue OK 01
UccnenoBanue Jlaboparopuas pabora «IIpuroToBnenue pacTBOpoOBy. OK 02
CBOWCTB pacTBOPOB |[IpuroToBlieHHE pAcTBOPOB 3aJaHHOM (MOJIAPHOM) KOHIIEHTpaMd (C  NPaKTHKO-OPMEHTHPOBAHHBIMU [K 1.1
BOIIPOCAMH), OTIPe/IEICHIE CPEJIbl BOIHBIX PACTBOPOB.
IIpaKkTHKO-0PHEHTHPOBAHHOE COAEPKAHUE
Paznen 7. XuMAs B ObITY H IPOH3BOACTBEHHOH 1eATEILHOCTH YeJI0BeKa
Tema 7.1. Xumus B| OcHoBHOe coiep:kaHue OK 01
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OBITY U
IIPOU3BOJICTBEHHON
NEATEIbHOCTH
4eJI0BEKa

Teopemqeckoe oﬁyqefme

Hogeiimme 10CTIKEHUS] XUMHUECKON HAYKH M XMMUYECKON TeXHOJIOTUU. Posb XxuMuu B obecrieueHun
HKOJIOTUYECKOH, YHEPTeTUUECKOH 1 MHUIIEBON O€30IaCHOCTH, pa3BUTUHN MeAULUHEL [IpaBuia noucka u
aHaJIM3a XUMUYECKON HH(POpMaIlUU U3 Pa3JInYHbIX HCTOUHUKOB (Hay4Has U yueOHO-Hay4dHas JIUTepaTypa,
CpeacTBa MaccoBoi MHGopMaluu, cetb HTepHET)

HpaKTH‘IQCKI/Ie 3aHATHUSA

[Touck W aHaNM3 KEWCOB O NPUMEHEHWH XHMHYECKHUX BEIIECTB M TEXHOJOTUH C ydeToM Oymayiien
podeccroHabHOM JIEATEIBHOCTH 110 TEMaM:

- OCHOBHbIE METaJIbI U CIUIaBbl, IpuMeHsieMble B JKKX.

- CoBpemennble Marepuasiibl B JKKX Ha ocHOBe mNpoaykTOB He(TenepepadOTKM HMX JIOCTOMHCTBA W]
HEIOCTaTKU.

- XyMHuecKue BellecTBa U MaTepualbl, ipuMeHsemsble B npodeccun KKX.
- CoBpeMEeHHbIE KOHCTPYKIIMOHHBbIE MaTepuaisl 1 KKX.

3amura: [IpencraBnenne pe3yibTaToB pelieHUs KeMCOB B (opMe MUHH-AOKIIAA C TIPe3eHTaInen

0K 02
[K 1.1
11K 3.2

IIpomexyTounas arrectauus (1updepeHupoBAHHBII 324eT)

Beero

12
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3. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCIHHUIIVIMHBI
3.1. TpeOoBaHHMsA K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecredeHHI0

Jis peanu3anyyi MPOTpaMMbl TUCIUIUIMHBI JIOJKHBI OBITH MPETYCMOTPEHBI CIEIYIOIINE
CHeIHaIbHBIC TOMENICHHUS: Y4eOHBIH KaOMHET XUMHH W/UTH YIeOHOW XUMUYeCKol JabopaTopuu.

O6opynoBanue y4yeOHOro xkabuHera (HarjsiiHble MOCOOHUsi): HAOOPHI IIAPOCTEPKHEBBIX
MoJeiel MOJIEKYJ, MOJEIN KPUCTAINIMYECKUX PEUIETOK, KOJUIEKIIMU IIPOCTBIX U CJIOKHBIX BEIIECTB
W/WIHA KOJUIEKLIMU TOJMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ W MHUHEpaioB, Tabnuma Menpeneesa,
yueOHble GpubMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacrBa o0y4eHHsi: KOMIIBIOTEP C YCTPONUCTBAMH BOCIIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYIbTUMEAHWMHAS JOCKa, YKa3Ka-TIPEe3eHTEp s
MIPE3EHTALNM.

O6opynoBanue JgadopaTopud U pPadouYuMX MecT JAOOPATOPUM: MEH3YPKH, THUIETKHU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYITbI, TIPEAMETHBIE ¥ MOKPOBHBIC CTEKJIA, IUIAHIICTHI IS
KaIleJIbHBIX pPeakiuii, GuabTpoBagbHAs Oymara, MPOMBIBAJIKH, CTEKIISTHHBIC TPOOUPKU, PE3UHOBBIC
npoOku, GoHapuku, HAOOP PEAKTUBOB, CTCKISIHHBIC MAJOYKU, IITATUBBI JUIsI TPOOHUPOK; MEpPHBIE
IAJTUHIPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JeNUTeNbHbIC ImuHaAprudeckue (50-100 mur), cTynku ¢
necTukoM, ¢apdopoBble Yallky, MUHLETHI, QUILTPbl OyMakHbIE, BaTa, Mapiisi, YacoOBbIE CTEKIa,
AIEKTPOTUTATKH, JTa00OpaTOPHBIC IITATUBHI, CIIUPTOBBIC TOPENKH, CIIUMYKH, MPUOOP LIS TTOTYICHUS
ra3zoB (WU MPoOUpPKa C Ta300TBOAHON TPYOKO#), IepKaTenu Jisl TPOOUPOK, CKIISTHKY IS XpaHEHUS
PEaKkTHBOB, pa3IaToO4yHbIe JOTKH; XxuMuueckue crakanbl (50, 100 u 200 mur); mmaTenu; MUHIIETHI;
TUTETILHBIC ITUIIIIBI; CEKYHIOMEPHI (TaiiMepsl), MepHBIe pooupku (Ha 10—20 mMuT) U1 MEepHBIE KOJIOBI
(25, 50, 100 u 200 M), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TTAJIOYKW; KOHUYECKHUE KOJIOBI
st tutpoBanus (50 u 100 Mi1); UHAWKATOPHBIE TOJIOCKH I omnpenenenus pH u cranmapTHas
WHJIMKATOpHAs ITKajia; yHUBEPCATbHBIM WHAUKATOP; muneTku Ha 1, 10, 50 M (i qo3atopel Ha 1, 5
u 10 mu1), GrOpeTKH I TUTPOBaHUS, MeaIuIMHCKKE mmpuil Ha 100—150 mi, mabopaTopHble W/ HH
aHAJMTHYEeCKue Bechl, pH-MeTphl, cymmibHbIN mKad, u 1p. 1adopatopHOe 000pyI0BaHHE.

3.2. UndopmanmonHoe obecriedeHUe peaau3anum mNporpamMmmbl

1. Jns peanuzanuu mnporpamMmbl OuOIMOTEeuHBIM (QOHI 00pa3oBaTeNbHON OpraHU3aluu
JOJIKEeH MMETh IeYaTHbIE W/WIIK 3JEKTPOHHBIE 0OpazoBaTeibHble U MH(QOPMAIIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JIJIS1 UCIIOJIb30BaHUs B 00pa30BaTeIbHOM IMPOLIEcCce, HEe CTapIie 5 JIeT ¢ MOMEHTa
U3/1aHuS.

2. PexomeHmyemble MeYaTHbIE U3aHUS TI0 peau3aluu o01meo0pa3oBaTenbHON AUCIUILITHBI
MIPEJICTaBJICHBI B METOIUYECKHX PEKOMEHAINAX M0 OpraHu3aluu 00y4eHHsl.

OcHoBHas JiuTepaTypa

TI'abpuenan O.C, Ocmpoymos HU.I'. Xumus 1y npodeccuili U crnenuaabHOCTeH TeXHUYECKOTro
npouist: y4eOHUK A CTYA. YUpexXIeHUH cpel. mpod. odpazoBanus. — M., 20109.

TI'abpuenan O.C, Ocmpoymoe U.I., Ocmpoymosa E.E. u op. Xumus ans npodeccuil U crenu-
aJIbHOCTEH €CTeCTBEHHO-HAYYHOTO MPOQUIIsA: y4eOHUK JUI CTYA. YUpexaAeHul cpel. npod. oopazo-
Banmsa. — M., 2019.

TI'abpuenan O.C., Ocmpoymose HM.I. Xumus s npodeccuil M crenuaabHOCTeH ColMaIbHO-
HSKOHOMHYECKOTO M TYMaHUTAPHOTO Mpoduiell: yueOHUK A CTYA. YUpeXAeHui cpen. mpod. 06-
pazoBanusi. — M., 2019.

T'abpuensan O.C., Ocmpoymos U.I"., Craoxos C.A., [lopogheesa H .M. Ilpaktuxkym: yuel. mocodue
JUIS CTYI. yUpexaeHuii cpen. mpod. oopasoBanus. — M., 2019.

TI'abpuenan O.C., Ocmpoymos H.I'., Cnaokoe C.A. Xumus: nocobue i noarotoBku k EI'D:
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yue0. mocobue sl CTyA. YUpekaeHui cpea. mpod. odbpazosanus. — M., 2019.
Tabpuensn O.C, Jlvicosa I'.I". Xumus. TecTbl, 3a1a4u U ypaxHeHUs: y4e0. TocoOue JUIst CTY/I.
yupexaeHuii cpen. npod. odpazosanus. — M., 2019.

JlonoyiHUTeILHAS JTUTEpaTypa

Epoxun IO.M., Kosaneea H.b. Xumus mins npodeccHii W CIEeNUaTbHOCTEH TEXHUYECKOTO W
€CTeCTBEHHO-HAYYHOTO Mpo(duiIel: Y4eOHUK U CTYA. YUpeXAeHUH cpen. mpod. oOpa3oBaHUs. —
M., 2020.

Epoxun IO.M. Xumus: 3agaun U ynpaxkHeHus:: yueO. mocobue i CTyH. YUYPEKACHHH Cpes.
npo¢. obpazoBanus. — M., 2020.

Epoxun FO. M. COOpHUK TECTOBBIX 33JaHUW MO XHUMHHU: y4eO. mocoOue U CTy/. YUperKIACHUH
cpen. mpod. obpazoBanus. — M., 2019.

Epoxun I0. M., Kosanesa U. b. Xumus st ipodeccuil U CrenuaibHOCTeH TEXHUYECKOTO MPo-
(buns. DIEeKTPOHHBIN y4eOHO-METOIUYECKU KoMIuieke. — M., 2014.

Cnaokos C. A, Ocmpoymos U.I., I'abpuensn O.C, Jlykvanosa H.H. Xumus mns npodeccuit u
CHEIUAIBFHOCTEN TEXHUYECKOTO Npoduiis. DIEKTPOHHOE MPHIIOKEHHE (DJIEKTPOHHOE yueOHOEe W3-
JaHWe) Ui CTY[. yupexaeHui cpel. npod. odpazosanus. — M., 2014.

®enepanpHblit 3ak0H OT 29.11.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoit deneparumy.

[Ipuka3 MunucrepcrBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O6 yrBepxkaeHUU
(dhenepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApPTa CPeAHEro (IMoJHOro) olImero oo-
pa3oBaHUsy.

[Ipuka3 MunucrepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM HU3Me-
Henuii B [Ipukaz Munucrepcta oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O06 yTBepkaeHUN
(dbenepaTbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpEeaHero (IMOJHOT0) OOIIero
00pazoBaHus .

[Tucemo JlemaprameHTa TOCYIapCTBEHHOW TMOJUTHKUA B cepe MOArOTOBKH pabOovMX KaJIpoB U
JITIO Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1mo opraHU3alyM IMOJTyde-
HUS cpelHero oOuiero oOpa3oBaHus B MpeAesax OCBOCHHUS 00pa30BaTEIbHBIX MPOTrPaMM CPEIHErO
npodeccunoHaIbHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C y4eTOM TpeOOBaHUM
(benepalbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB U MOJydaeMou mpodeccuu wiu
CHEIHAIbHOCTH CPEIHEro MpodecCuoHaNILHOTO 00pa30BaHUSY.

Taopuensn O.C., Jlvicosa I'.I". Xumusi: KHATA TS IpenogaBaTes: yueo.-MeTo 1. mocodue. — M.,
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJBHOU JUCHUIIJIMHBI
KoHTpoib U oLeHKa pe3yJlbTaToB OOYy4EHMs OCYHIECTBISETCA IMPENOAABATENIEM B IIPOLECCEe

MPOBEACHUS MPAKTHUECKUX 3aHATHIA U TaO0PaTOPHBIX pabOT, TECTUPOBAHUS, & TAKXKE BBHITIOJIHEHUS

o0yJaromuMuUCs MHIUBUAYAJIbHBIX 3alaHHi, MPOEKTOB, HcCieqoBaHUU. PesympraTl 00yueHUs

ONpCACIIA0T, YTO 06y11afoumecs1 JOJDKHBI 3HATh, MOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHHUN

HU3YUCHUA JUCHUIIINHBI.

Jis hopMupoBaHHs, KOHTPOJISI U OLEHKH PE3YyJIbTaTOB OCBOCHHUS Y4eOHOU JUCIUTUIMHBI

HCIIOJIb3YETCSI CHCTEMa OILICHOYHBIX MEPOINPHUATHHN, MPEICTABISAIOMAs CO00M KOMIUIEKC y4eOHBIX

MEPOTIPHUATHH, COTIACOBAHHBIX C pe3y/IbTaTaMu 00ydeHUs u chOpMyIUpoBaHHBIX ¢ yaeTroM ®I'OC
COO (mpeametnsbie pe3yiabTaThl o guctuiuinie) u I'OC CIIO.

THUNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yuenust .
MeponpusTH
| | OcHoBHOE coep:xkaHue
! Paspnen 1. OcHoBBI Popuy.mporars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBbI XMMHUH
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMoB
XUMUYECKUX IJIEMEHTOB |(POPMYIIBI COSIMHEHUI B |XUMUYECKUX AIEMEHTOB U
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBHH CO MIPUPOJIA XUMHIECKOH CBSZH.
CBSI3U CTEMEHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (HOpMYI
WCXO/Is U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCTUHEHUN
AJIEKTPOOTPHUIIATEIBLHOCTH |(OKCHIIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIbL30BaHUE
XUMHYECKOH CHMBOJIUKH U
Ha3BaHUU COECIUHEHUH I10
HOMEHKJIAType MEKTyHapOIHOTO
COI03a TEOPETUUCCKOMN 1
MPUKIIATHON XUMUH U
TPUBHAIIbHBIX Ha3BaHUN IS
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cynab(GUI0B, THAPUAOB U T.IL.) U
JPYruxX HEOPraHMYECKUX
COCJIMHEHUH OT/ACNIbHBIX KJIaCCOB
1.2 | OK 01 [(Ilepmoauueckuii 3aKoH U | XapakTepu30BaTh 1. Tect «Metannudeckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBUHU C UX ANEKTPOOTPUIATENBHOCTD U

MI0JIO)KEHUEM B
NEPUOAUYECKON CUCTEME
XMMHUYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOEHHEM M MOJI0KEHHEM B
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THunbl OeHOYHBIX
MeponpHuATHIA

MEPUOINYECKON CUCTEME
XUMUYEeCcKuX saeMeHToB J[. 1.
MenpeneeBay.

2. IlpakTyeckue 3aiaHnus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOTUIECKUM
W3MCHCHHEM CBOMCTB
XUMUYECKUX DJIEMECHTOB U HX
COEIUHEHNN B COOTBETCTBHUU C
nonoxenneM Ilepuonnueckoi
CHCTEME.

3. [IpakTHKO-OpHEHTHPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTEePU3AIUI0 XUMHIECKIX
2JeMeHTOB: «MeTtamdeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
ANEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K JIEKTPOHY
XHMHYECKHUX JIECMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHEM B
MEPUOINYECKOIN CucTeEMe
XHMHYECKHUX JIEMEHTOB

J.1. MenneneeBa»

Paznen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX PeaKIui

KonTpoasHasi padora
«CTpoeHue BelecTsa u
XHMHUYECKHE PeaKmum)

2.1

OK 01
OK 04

THuel XUMHYECKUX
peakuui

CocTaByATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIC
peaKiuu

1. 3amauu Ha cOCTaBJIEHUE
YpaBHEHUH peaKlnii:

— COEIUHEHHS], 3aMEICHUS,
pasnoxeHus, 0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C
HCIOJIb30BaHMEM METO1a
AIIEKTPOHHOTO OanaHca.

2. 3ajauM Ha pacyeT Macchl
BEIIIECTBA MK 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe WIH 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B
peaKklnK BEIIECTB; PACUEThI
Macchl (00bEMa, KoMuecTBa
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THunbl OeHOYHBIX
MeponpHuATHIA

BELIECTBA) IPOYKTOB pEaKLUH,
€CIIM OJJHO U3 BELECTB UMEET
IIpUMeECH

2.2

DNEeKTPOTUTHYECKAS
JIUCCOLMAIINS U MOHHBIN
oOMeH

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO 0OM€Ha ¢
ydacTHeM
HEOPraHNYECKUX BEIIEeCTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKuuid ¢ y4aCTUEM KHCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turib
XUMUYECKUX peaKiuii”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOPraHM4ecKuXx
BeleCTB

KonTposbHas padora
«CBOIiCTBAa HEOPTraHNYECKUX
BellecTB

3.1

OK 01
K 1.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOEHHE
HEOPraHU4eCcKux
BEIIECTB

Knaccuduuuponats
HEOpraHu4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHUEM

1. Tect «Homenknatypa u
HA3BaHHWE HEOPTaHMYCCKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOPMYIIbI UITN
COCTaBJICHUE XUMHYECKON
bopMyIbl UCXO/I U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHUATBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
JI0JTH (MacChl) XHUMHYECKOTO
AJIeMeHTa (COCIMHEHNS) B
MoJIeKyJie (cMecH).

3. IIpakTrdeckue 3a1aHus 1O
KJIacCU(pHUKAIIMU, HOMEHKIIAType U
XUMHYECKUM (hopmyliaMm
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3aaHus Ha
oTpe/eNieHne XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUa XUMHUECKOI
CBSI3M U TUIA KPUCTATUITMUECKOMN
pelIeTKH

3.2

OK 01
OK 02
IIK 3.2
K 1.1

DU3NKO-XUMHYECKIE
CBOIiCcTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHaBIuBaTh
3aBUCHUMOCTD (DU3HUKO-
XHUMHYECKUX CBOWCTB
HEOPraHUYECKUX BELIECTB

1. Tect «OcobeHHOCTH

XUMHYECKUX CBOMCTB OKCHUIOB,
KHUCJIOT, OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHUIIOB U COJIEI.
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THIBI OLEHOYHbIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHIl

OT CTPOEHUSI aTOMOB U 2. 3agaHusi Ha COCTaBJICHUE

MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHECHUN XMMHUYECKUX PEAKLIUI

KPUCTAJIIMYECKON C y4aCTHUEM IPOCTBIX U CJIOKHBIX

pelieTKu HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOpPraHMYEeCKUX KHUCIIOT,
OCHOBaHMI U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 33JaHNs Ha
CBOWCTBA U MOJTYYCHUE
HEOPraHMYECKUX BEIECTB

3.3 | OK 01 WNnentuduxanms HccnenoBars 1. ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHWYECKHUX Ka4ECTBEHHBIE PEAKIIAN 3aJIaHUA 110 COCTABJICHHUIO
OK 04 |BemiecTB HEOPraHNYECKHUX BEIIECTB (XMMHUYECKUX PEAKIUI C yJaCTUEM

HEOPraHU4YECKHUX BEIECTB,
HCIIOJIb3YEMBIX I UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHMYECKUX BEIIECTB”

4 Pa3znea 4. Crpoenne u |HcciaenoBarnb crpoenne u|KonrpoasHas padora
CBONCTBa cBoiicTBa oprannyeckux [«CTpoeHHe U CBOICTBa
OPraHMYecKux BeleCTB OPraHM4YeCKHUX BelecTB»
BeLeCTB

4.1 | OK 01 Knaccudukanms, Knaccudunuponarp 1. 3agaHus Ha cCOCTaBJIECHUE
[IK1.1 CTpOEHHUE U OpraHMYeCcKHe BEIECTBA B |HA3BAaHUM OPraHUYECKUX
I[IK 3.2 |Homenkiarypa COOTBETCTBHUU C UX COEAMHEHUH N0 TPUBUATIBHOUN WIIN

OPraHu4YCCKuX BCIUICCTB

CTPOCHHUEM

MEXyHapOAHOU
CUCTEeMaTHYECKON HOMEHKIIAType.
2. 3a1aHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX OpMyIT
OpraHUYeCKHUX BEUIECTB
OTJEIbHBIX KJIACCOB.

3. 3amaum Ha onpeneneHue
npocTeiien GopmyIb
OPraHuYyeCcKOU MOJIEKYJIbI, HCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
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THIBI OLEHOYHbIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHIl
4.2 | OK 01 CBoiicTBa OpraHMYECKUX | Y CTAHABIINBATD 1. 3amanus Ha cocTaBieHNE
OK 02 |coemuHeHMIL 3aBHCHUMOCTD (PU3UKO- YPaBHEHUI XMMHUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
IIK 1.1 OPraHMYECKHUX BEIIECTB OT |BEIIECTB HA OCHOBAHUM HX
K 3.2 CTPOEHUS MOJIEKYJT COCTaBa M CTPOCHUSL.
2. 3ajaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIIHiA,
WJUTFOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKuil 1
T€HETHYECKOW CBSI3HU
OPraHUYeCKHUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3a/1a4u 110
YpaBHEHUSIM PEAKIINI C y9acTHEM
OPraHUYECKHUX BEIECTB.
4. JIaboparopnas padoTa
“IIpeBpalieHust OpraHUYECKUX
BEILIECTB IpY HarpeBaHuu"
43 | OKO01 |Unentuduxarnus HccnenoBath 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAUYECTBEHHBIE PEAKIINU 3aJaHUsA II0 COCTABJIEHUIO
OK 04 |ux 3HaueHue u OPraHuYeCKUX XUMHYECKUX PEAKIIUN C y4aCTUEM
IIK. 1.1 |mpumeHeHUe B OBITOBOM |COCAMHEHUHN OTIEIBHBIX |OPraHUYECKHUX BEIIECTB, B T.4.
I[IK 3.2 |u npou3BOACTBEHHOU KJIACCOB WCIIOJIb3YEMBIX ISl UX
NeSITeNIbHOCTH YeJIOBEKa uaeHTU(GUKaAIK B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdoTa:
“UnenTudukanus opraHndecKux
COEOUHEHNN OTAEIbHBIX KJIACCOB™’
5 Pazpeu S. XapakrTepu3oBaTtb
Kunernueckne u BJIMSIHHE PA3JIHYHBIX
TepMOAHMHAMHUYECKHUE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHE H CKOPOCTh
NPOTEKAHUA XMMHYECKHUX peaKkuui
XHMHUYECKHX peakumid
5 | OKO01 CKOpOCTb XMMHUYECKUX |XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaknuii. XuMHUYECKO€ |BIUSHHUE KOHIIEHTPALIUU |TEOPETUUECKHE 3aJaHus Ha
I[IK 1.1 |paBHOBecue pearupyronmx BemecTB U |aHau3 (pakTOpOB, BIUSIONUX HA
[IK 3.2 TEMIIEpaTypbl HA CKOPOCTb | U3MEHEHHUE CKOPOCTH XUMUUYECKOU

XUMUYECKUX peaKIhii
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUs
KOHLIEHTPALlMU BEIIECTB,

peakuuu. [IpakTuko-
OpPUEHTHPOBAHHbIE 33/IaHUS HA
npuMeHeHue npuHiuna Jle-
[laTenbe U1 HAX0XKICHHS
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THIBI OLEHOYHbIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHIl
peaKIuu Cpeibl 1 HaIlpaBJICHUs CMELICHUS
TEeMIIepaTyphl Ha PaBHOBECHS] XUMHYECKOU peaKIu
CMEIICHUE XUMHYECKOTO | aHalu3 (DaKTOPOB, BIUSIONINX
paBHOBECHS Ha CMEIIEHNE XUMUYECKOTO
paBHOBECHS

6 HccnenoBath HCTUHHBIE

Pasnen 6. PacTBopbl PacTBOPHI € 3aJaHHBIMU
XapaKTepUCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Pa3nuyarh UCTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpBI pacTBOpPOB.
IIK 1.1 2. IIpakTuKO-OpHUEHTUPOBAHHbIE
IIK 3.2 pacyeTHbIC 3aJaHUS Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIE€ B OBITOBOM 1
MIPOMU3BOJICTBEHHOH JCSITEIHPHOCTH
YyeJoBeKa
6.2 | OK01 |HccnenoBanue cBoiictB |MccnemnoBars husmko- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “ITpuroroBieHne pacTBOPOB”
IIK 1.1 VMCTUHHBIX PacCTBOPOB
IIK3.2

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlep KaHue (Coldep:KaHue MPUKJIATHOT0 MOTYJIs)

7 Pazpen 7. OuennBaTh nocjaeAcTBUA|3amuTa Keica (¢ yueTrom
Xumus B ObITY U OBITOBOI U Oynyuiei npogeccuoHaIbLHOM
NMPOU3BOJACTBEHHOMI MPOU3BOACTBEHHOMI AesITeJIbHOCTH)

AeATeJIbHOCTH JAesITeJIbHOCTH YeJIOBeKa

YyeJIOBEKa ¢ MO3UL Uit
IKOJIOTHYECKOM
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 3.2

XuMmus B OBbITY U
IPOU3BOICTBEHHON
NESATeILHOCTH YeIOBEeKa

O11eHUBATH MOCIEACTBUSA
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIeSITEILHOCTH YEJIOBEKa C
MO3UINH DKOJIOTHYECKOUN
0e30MmacHOCTH

Ketic (c yuerom Oynymeit
poheCCUOHATBHOM
JIEATETLHOCTH)
Bo3MoKHBIE TEMBI KEHCOB:

- OcHoOBHBIE METalIbl U CIUIaBHI,
npumensiemble B JKKX.

- CoBpeMeHHbIE MaTepuanbl B
KKX Ha OCHOBE MPOJIYKTOB
HedTenepepaboTKU uX
JIOCTOMHCTBA U HEJIOCTATKH.

-  XuUMHMYECKHE BellecTBA U
MaTepuasbl, MPUMEHSIEMbIE B
npogeccun KKX.
- CoBpeMeHHbIE
KOHCTPYKIIMOHHBIE  MaTepUaIbI
mrst KKX.
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THunbl OeHOYHBIX
MeponpHuATHIA
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