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1. Ofmas xapakTepucTHKA MPUMePHOii padoyeii porpamMMbl 0611e00pa30BaTENbHOI
JAHCUMILIMHBI « XHMHAD»

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
23.01.07 MammHHCT KpaHa

TpynoeMKoCTh AMCHUILTAHBI « XUMHES) Ha YTIyOJIeHHOM YpOBHE COCTaBIsAET 72 4aca, U3

KOTOpBIX 64 yaca — 0a30BbIi MoIyIb (6 pa3siesoB ) u 8 4acoB — MPUKIAHON MOTYITb
(1 paznen), BKIFOUAIOIINI PAKTHKO-OPHUEHTUPOBAHHOE COICPIKAHUE, YCUITHBAIOIICE
PO(QUIBLHYIO COCTABIISIONIYFO IT0 KOHKPETHOW MPO(PECCHH WITN CICIIUATBHOCTH.

[IpuknagHolt Moaynb BKIHOYaeT oAuH pasnen. Paszmen 7 «Xumus B ObITY U
NIPOM3BOJICTBEHHOW JCATCIBHOCTH 4YEJIOBEKAa» peanu3yeTcs s npodeccuii Ha
MaTepHalie KEHCOB, CBSI3aHHBIX C OKOJOTHYCCKON O€30MacHOCThIO W OICHKOMU
TIOCJIC/ICTBUH OBITOBOM W MPOM3BOJCTBEHHOM JIEATEILHOCTH, IO OTPACIsAM Oyaymien
npodeccuoHaIbHON IeITeTbHOCTH 00yUYatoIIUXCsl.

[lepyon  oOyueHus W pacmpenelieHue IO  CeMECTpaM  ONpelessieT
oOpa3oBaTeibHasi OpraHu3als CaMOCTOSTENbHO, C YUETOM JIOTUKUA (POPMUPOBAHUS
NOPEeIMETHBIX  pe3yJabTaTOB, OOmUX HW  NpodecCHOHATBHBIX  KOMIIETECHIIHMH,
MEXIPEIMETHBIX CBSI3€M C JAPYTMMH AUCIHHUIUIMHAMH OO0IIe00pa30BaTeIbHOTO |
obmenpodhecCHOHAIBHOTO ITUKIIOB YYeOHOTO TIIaHa.

1.2, Lenn v nuaHupyemble pe3yJbTaThl OCBOCHHS THCIUILTHHBI
1.2.1. Lenn u 3aa4i JHCHUILTHHDI

®opMHUpOBaHKE Y CTYICHTOB XUMUYECKOU COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOM KapPTHHBI
MHUpa KaK OCHOBBI MPUHATUS PEIICHHW B KMU3HEHHBIX M MPOM3BOJCTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOTO TOBEJCHUS B PUPOIHOM Cpeje.

3ajaun AMCHUIIMHBI:



1) copmupoBaTh TNOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS  XUMHYECKHX
IPOLIECCOB ¥ SBIECHUH B OKPYXKAIOWEH Cpene, LENOCTHOM HAyyHOM KAapTUHBI MUpa,
B3aMMOCBS3H M B3aMMO3aBUCUMOCTH €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 HPOTHO3MPOBATH TOCIHEJACTBUS CBOSH JEATENBHOCTH |
XUMHYECKUX TPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX TIPOL[ECCOB;

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

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOEHHS 001I€00pa30BATENbHONH MHCHUILIHHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO



Kox n HauMeHoBaHHE

HﬂaﬂnpyeMue pe3yabTaThl 0CBOCHHS AUCHHUILIAHBI

quMpreMblz‘ Oomue JlucuuninHapHble
KOMIeTeH Ui
OK 01. Bri6upats B 4actu TpyroBoro BocnuTaHus: - BIAJETh CUCTEMOM XHMUYECKMX 3HAHHMH, KOTOpas BKIIIOYACT:
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 (YIJIE€BO/IbL, KUPBI, OEKN), MOHOMED, MONUMED, CTPYKTYPHOE
OBaajgeHne  yYHHBEPCAJbHBIMH  Y4eOHBIMH  TNO3HABATEJIbHBIMH | 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHNUS, KPUCTAINYECKas pereTka,
AeHCTBUAMM: TUIIBI XUMHYECKUX PeaKLHil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30-

a) 0a30Bble JOTHYECKHe NeHCTBHS:

- CaMOCTOSITENIBHO  (hOPMYITHUPOBATH
npobsIeMy, pacCMaTpHBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WA OCHOBAHHSA JUIS

U aKTyaJu3upoBaTh

CpaBHEHUS, KIacCH(DUKAIMK U 0000IIEHHS;
- OIpENeNsATh IeNU JCSATENIBHOCTH, 3aJaBaTh MapamMeTpbl M
KPUTEPUH UX JTOCTHKEHUS

- BBIABISTH  3aKOHOMEPHOCTH M  NIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBICHHSX;

- BHOCHTb
COOTBETCTBHUE

MOCIEACTBUI ACATCIBbHOCTH,

KOPPCKTUBBI B ACATCIBHOCTD,

OLICHMUBATDb

OLCHUBATh

PE3yJIbTAaTOB OCIsMm, pHUCKHU

M DHAOTEPMHUYECKHE, pEaKIud HMOHHOTO  oOMeHa),  pacTBOD,
SNEKTPONUTBL,  HENEKTPONUTHL,  HNEKTPOJUTHYECKas  AMCCOLMALHS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOW peaKiuy,
XMMHYECKOE DABHOBECHE), TEOPUM M 3aKOHBI (TEOPHS XUMUYECKOTO
CTPOCHHSI  OPraHMYECKUX AM. byrmnepoBa, Teopus
SIICKTPOIUTUYECKOM  Tucconmaniy, nepuoandeckud 3akon JI.U.
MenneneeBa, 3aKOH  COXpaHEHHS  Macchl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKHH (pakTonorMyeckue CBEACHUA O

OJYUYCHUHN U 0€30MacHOM  HCIIOJIB30BAaHUU

BCIICCTB

S3bIK  XHMMH,
CBOMCTBAX, COCTaBe,
BAKHEHIIMX HEOPraHMYeCKUX M OPraHUYEeCKHUX BEIIECTB B OBITY U
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, 3amaBaTh MapaMeTpsl 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

N3YYCHHBIX HOHﬂTHﬁ, OPUMCHATL COOTBCTCTBYIOIIME TIIOHATHUA TIPU
OIMMCAaHUMU CTPOCHUA U CBOMWCTB HCOPTaHWYCCKUX W OPraHru4CCKUX
BCHICCTB U UX npeBpameHI/Iﬁ; BBISIBIIATH B3aHMOCBS3b XUMHUUCCKAX 3HAHWI
C MOHATHUAMU M MPCACTABJICHUAMU APYIrUX CCTCCTBCHHOHAYYHBIX
IPEJIMETOB;

- YMCETb HUCIHOJIb30BATH HAMMCHOBAHUA XHUMHUYCCKUX COC)II/IHCHI/II\/'I
MEXIYHAPOJIHOTO COK3a TEOPETHYECKOW M TMPUKIAJAHON XUMUH U
TPUBHUAJIBHBIC  HA3BAHUA BOKHEHIINX BCIIIECTB (BTI/IJ'ICH,
dbeHon, ¢hopmanbaerus,

yrapHblii Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, TalleHass H3BECTb,

aIeTUIICH,

[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 I03HABAEMOCTH ABJEHUN MPUPOIBI, O MECTe U
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€30MacHOM MCMOJIb30BAaHMM BAKHEHIIMX HEOPraHUYeCKUX 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  OpraHMYECKUe
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
HM3MEHEHHH KIIMMATa,
TPUHIUITBI
OepeKIMBOTO
MPOU3BOJICTBA,

3} pexTrBHO
JIeHCTBOBATh B

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

KYJIBTYpbl, TOHUMaHHE
MIPUPOJHOM M COIMAIBLHOM Cpebl, OCO3HAHHE 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 HC6JIaFOHpI/I$ITHLIC 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
TIOBEICHUS 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 ACATCIIbHOCTHU HKOJIOTHYECKON
HaITPaBJICHHOCTH,
- OBJIaJCHUC HABbIKAMU y‘ie6HO-I/ICCHe}10BaTeHLCKOI71, HpOCKTHOI?I u

COITUAILHOM ACSITEILHOCTH;

- yMETb IPOTHO3MPOBATH, AHAIU3UPOBATH M OLIEHUBATH C MO3MLUH
HOCJIEACTBUS  OBITOBOM
MIPOW3BOJICTBEHHON JCSITEILHOCTH YEJIOBEKa,

DKOJIOTMYECKON  0€30I1aCHOCTH u
CBSI3aHHOM C
nepepadOTKOM  BEIIECTB, KCIOJB30BAaTh IONYYCHHBIC 3HAHUSA IS
TIPUHSATHS TPAMOTHBIX PEIICHUH TPOOJIeM B CHUTYAIUsX, CBS3AHHBIX C
XUMHUCH;

- YMETh O0CO3HABATh OMACHOCTh BO3JICHCTBUS HA JKMBBIC OPTAaHU3MBI
OTPEIICNICHHBIX ~ BEIIECTB, MMOHMMAs CMBICI TIOKA3aTels MpeNeibHO
JIOTYCTAMOM KOHIIGHTpPAIIMK, W TIOACHATH HA MpPUMEpax CIIOCOObI
YMEHBIICHUS ¥ TPEIOTBPAINCHHS MX BPEIHOTO BO3JICHCTBUS Ha

Opraiusm 4e€JI0BCKa.

[IK 1.1. Ynpasnars
ABTOMOOMIISIMH
KaTeropuu «C»

[1K1.3. OcymecTBiaiarh
TEXHUYECKOE
00CITy>)KNBaHUE
TPAHCIIOPTHBIX CPEICTB
B IyTU CJEIOBaHUS.

-OCHOBBI 0€3011aCHOTO YIPaBIEHUS TPAHCIOPTHBIMU
CpeICTBaMHU.

- Ha3HauYeHHE, PacrojIOKEeHUe, MPUHIIUI JEHCTBUS OCHOBHBIX
y3710B, MEXaHU3MOB U IIPUOOPOB TPAHCIIOPTHBIX CPEICTB

- 3HaTh Ha3HAYCHUE, MPUHIINIT JIEHCTBHS TPAHCIIOPTHBIX
CpEICTB.

- - 3HaTh TEXHOJIOTUYECKUE, (PU3NUECKUE U XUMUYCCKUE
XapaKTEPUCTHUKHA OCHOBHBIX MaT€pHaIOB M 00OPYI0BaHHS
ABTOMOOMJIS ¥ BO3MOKHOCTH MX 3aMEHEI.

- 3HATh SKCIUTyaTallHOHHBIE CBOIICTBA MaTEpPHAIIOB
TPAHCIIOPTHBIX CPEJICTB

. -TIpaBUJIa MPUMEHEHHS IEPBUYHBIX CPEACTB MOKAPOTYILICHUS.
OCHOBHBIE TPYIIBI U MaPKU CBapUBAEMbBIX MAaTEPHAJIOB;

- be3omnacHo ynpaBisTe TPaHCIOPTHBIMU CPENCTBAMU B
Pa3JIMYHBIX JOPOKHBIX U METEOPOJIIOTHYECKUX YCIOBUSAX; -
3aIlpaBIIsATh ABTOMOOMIIb TOPIOYE-CMa30uHBIMU MaTepUanaMu U
TEXHUYECKUMU KUIKOCTAMH;

- OpFaHI/ISOBBIBaTB CO6CTB€HHYIO ACATCIIbHOCTD, OIPCACIIATD
METOAbI U CIIOCOOBI BEIITOJIHEHHUS IIPOU3BOACTBCHHBIX 3a/1a4,
OLICHUBATh UX S(b(beKTI/IBHOCTB 1 Ka4CCTBO.

- HpI/IHI/IMaTB BO3MOXKHBIC MEPEI JI1 OKa3aHUA nepBoﬁ IIOMOIIIH
MMOCTpaaaBIIHNM IIPH JOPOIKHO-TPAHCIIOPTHBIX ITPOUCIICCTBUAX, -
HCII0JIb30BATh IICPBUYHBIC CPCACTBA ITOKAPOTYLICHU,
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2. CTPYKTYPA U COAEPXAHUE OBLLEOBPA3OBATE/IBHOM AUCLMIN/INHDI

«XUMUA»

2.1. O0beM AUCHMILUIMHBI M BUABI Y4e0HOIl padoThl

Bua yueoHoii paGoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U..

TEOpeTUYEeCcCKoe 00yIeHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaAHME (COAePKAHUE 6
NMPUKJIAJTHOTO MOJYJIfA)

BT. U..

TEOPETHYECKOE 00yUeHUE 2
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTH4ecKHil IVIaH U coepP:KaHUe TUCHUIIMHBI

HaumeHoBanue Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KOMIIETEeHIIHH
1 2 3 4
OcHOBHOE coep:KaHue 64
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 6
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
Crpoenue atoMOB | TeopeTH4eckoe 00yueHue 2
XUMHHCCKHX CoBpemeHHast Mojienb CTpoeHHs aToMa. CHMBOJMYECKMHM S3bIK XUMHH. XUMHUYECKHH 3IIEMEHT.
SJICMCHTOB 1 DreKTpoHHas KoH(urypamus atoma. Kiaccudukanus XHMHYECKHX DJIEMEHTOB (s-, P-, O-dIeMeHTHI).
fipupona BasleHTHBIE ~ 3IEKTPOHBI. BaneHTHOCTS. ONeKTpOHHas  NpPUPOAA  XUMHUYECKOM  CBS3H. 2
XUMHUMCCKOH DIEeKTPOOTPHIATENFHOCTh. BHIBI XMMHYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, MeTaJlIMyYecKas,
CBAH BOJIOPOZIHASA) U COCOOKI €€ 00pazoBaHus
IIpakTuyeckue 3aHATHS 2
Pemenne 3amaHmii Ha WCIIOJNB30BAaHHME XUMHUYECKOM CHMBOJHKM W Ha3BaHUM COCOMHCHUM II0
HOMEHKJIaType MEXKIYHAPOJAHOTO COK03a TEOPETUYECKOW W MPHUKIATHONW XUMHUHM M TPUBHAIBHBIX
Ha3BaHUM JUIsI COCTABJICHHS XUMHYECKUX (POPMYIN NBYXaTOMHBIX COCIUHEHHHA (OKCHUIOB, CYIb(UIIOB,
TUAPUJIOB U T.1.) U APYTHX HEOPTAHHUYECKUX COSAMHEHUH OTIEIHHBIX KJIACCOB. 2
[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XMMUUYECKUX JIEMEHTOB U
MEPUOIUYECKUM H3MEHEHUEM CBOMCTB XMUMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C
noJioxkenuem llepruoandeckon CUCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[leproyeckuii | [IpakTHUecKHe 3aHATHS 2 OK 02
3aKOH | Tabymia [Tepuonnueckas cucrteMa xumuieckux aemMeHToB .M. Menneneea. uzndeckuii CMbICI TIKIL.1
A.N. Menneneesa [Tepuoanueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM
XUMUYECKOTro 31emeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHYECKUX 3JIEMEHTOB.
Penrenne npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTePU3ALMI0 XUMUYECKUX
3JIeMEHTOB «MeTaln4eckue / HeMeTalTn4ecKie CBOMCTBA, YIEKTPOOTPULIATEIHHOCTh XUMUYECKIX
3JIEMEHTOB B COOTBETCTBUU C X IEKTPOHHBIM CTPOCHHUEM H MOJIOKEHUEM B IIEPUOANUECKON cUCTEME
XUMHU4YecKuX 3nneMeHToB JI.1. MeHaeneeBay
Pasnen 2. Xumudeckne peakiuumn 10
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Tema 2.1. Tumsr OcHoBHOE colep:xaHue 4 OK 01
XMUMHYECKHX Teopernueckoe o0yueHue 2 IIK1.3
peakuuit Knaccugukanus 1 THIIBI XMMUYECKUX PEAKLUI C yuacTHEeM HeopraHnueckux BemecTB. CocTaBiieHUe NK 1.1

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,

OKHUCIICHUSA-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKUCIICHHUSI-BOCCTaHOBJICHH. CTeneHb okuciaeHuss. OKUCIUTETb U BOCCTAHOBUTEb. 2

CocraBiieHH€ U YpaBHUBAHNUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, IPOU3BOJICTBEHHBIX MPOIECCaX U

YKU3HEACSTEIIbBHOCTH OPTraHU3MOB

I[IpakTHYeckne 3aHATHS 2

KonuuectBennbie oTHOmIeHUsT B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMHH W PACUETHI 110

YpaBHEHUSAM XHMHYECKUX peakiui. Moib Kak eauHHUIla KOJWYeCcTBa BemecTBa. MoJsipHas wmacca.

3aKOHBI COXpAaHEHHUsS] MacChl M 3HEpruu. 3akoH ABorajapo. MossipHblii 00beM razoB. OTHOCHTENbHAsS 2

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMHUYECKHX PEAKIIUN C MCIOJb30BaHUEM MAacChl, 0ObeMa

(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coep:KaHue 4 OK 01
DNEKTPONUTUYECKA| TeopeTnyeckoe 06yueHne 2 OK 04
T ANCCOMHAIMA M | Teonyg 31eKTpOINTHYECKON Iuccorranyy. MoHBI. DIEKTPOIHTHI, HEXIEKTPOIUTEL. PeakInyu MOHHOTO IIK1.1
MOHHBIH 0OMEH obmena. CocTaBieHHE PEakiWii HOHHOrO OOMEHa IIyTeM COCTABIICHHS WX IOJHBIX M COKPAIICHHBIX 2 HK 1.3

WOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE pEaKIMU. 3aJJaHusl HA COCTaBJICHHE HOHHBIX PEaKIMH

JlabopaTopHbIe 3aHATHSA 2

JlaGopaTopHas paboTta “THIBI XUMHYECKHX PEAKIIHA .

HccnenoBanue TUIoB (M0 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MIPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenune peakunii HOHHOTO 0OMEHa, OIPEIEIeHUE CPEIbl BOAHBIX

pacTBOpOB. 3aaHUs HAa COCTABIICHNE HOHHBIX PEaKIIMii
KonTpoabHasi C

TPOEHUE BEIIECTBA U XUMHUUYECKUE PEAKIINH 2

padora 1
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 16
Tema 3.1. OcHoBHOeE coep:xaHue 4 OK 01
Knaccudukanus, | Teopermdeckoe odydenne 2 OK 02
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HOMEHKJIaTypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer neoprannueckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U ClI0XKHbIe
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemiecTBa. Kpucramimyeckue u amopgHbie
BelECTBA. THUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHASL, METAJJINYECKas).
3aBHCUMOCTD (PU3NIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTHBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSI3U U TUIIA KPUCTAJUINYECKON PEIIETKY.
[TpuurHBEI MHOTOOOpa3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/1 U3 UX XUMUYECKOU (POpMYIIbI
WM COCTaBJIEHUE XUMHUYECKON GOpMYIbl HCXOS U3 Ha3BaHUS BEIIECTBA [0 MEXIYHAPOIHOMN
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemenne mnpakTHYECKHUX 3amaHUN 1O KiIacCH(PUKAMKM, HOMEHKJIATYpe M XUMUYECKUM (opmyam
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHbId Ta3, YIJIEKUCIBbIA ra3, aMMMaK, raiieHas
M3BECTh, HETaIlIeHas U3BECTh, MUThEBAS COJA M IPYTHX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMUUECKHUX
BEILECTB, ONPENENITh MPUHAAICKHOCTh K KiIaccy.

Hcrounnku xumuyeckoit nadopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 apyrue).
[Touck nHGOpMALIMK 110 HA3BAHUAM, UIACHTU(HUKATOPAM, CTPYKTYPHBIM (hopMymam

I1K1.3

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKHX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O6mue ¢uznueckne W XMMHUUYECKHe CBOMCTBa MeTauioB. CriocoObl TMosrydeHHsl. 3HaueHUe
METaJJIOB M HEMETAUIOB B MPHUPOAE M >KU3HEACATEILHOCTH 4YeloBeka M opranusmMoB. Kopposus
METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nueckue W XUMHYECKHE CBOWCTBA HEMETAJUIOB. TWIHMYHBIE CBOWCTBA
HemetaiioB IV— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa COeIMHEHNI HeMeTaJIIOB. KpyroBopoThI
OMOTEHHBIX PJIEMEHTOB B IPUPO/IE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THMAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IPOCTBIX BCHICCTB, BOAOPOAHBIX COCHHHGHHﬁ,
BBICHINX OKCUJIOB U THAPOKCHUIOB

IlpakTHYeckue 3aHATHSA

OK 01
OK 02
I1K1.1
IIK 1.3
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CocraBieHMe YpaBHEHMH XMMHYECKUX DPEAKIMM C y4yacTHEM IPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX
BEIECTB: METAZIOB M HEMETA/UIOB; OKCHUIOB METAa/UIOB, HEMETAUIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHWYeCKUX KHCIOT, OCHOBAaHMA M aM(OTEPHBIX T'HAPOKCHUIOB; HEOPraHUYECKUX COJIEH,

XapaKTEepPU3YIOIINX UX CBOMCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, IIOJIYYCHHE U

0€30MacHOe HCIOJb30BAaHUE BAXKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPaKTUYECKOU

JIESITEIIbHOCTH Y€JIOBEKA
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Wnentuduxanms JlabopaTopHble 3aHATUSA 2 OK 02
HCOPraHu4CCKUX | JTagoparopHas padota «VneHTuduKaims HeOPraHMUECKUX BEIISCTBY. OK 04
BCIICCTB Pemienne skcnepuMEHTANIBHBIX 337a4 MO XMMHYECKHM CBOWCTBAM METAJUIOB M HEMETAIOB, IO

pPAacIIO3HABAHUIO U MOJIYYECHHUIO COEAMHEHUN METANIOB U HEMETAIIIOB. 5

Nnentuduxanus HEOPraHUYECKUX BEIIECTB C HCIIOJIB30BAHUEM WX (PH3UKO-XUMHUYECKHX CBOWCTB,

XapaKTEepHBIX KadeCTBEHHBIX peakuuil. KauecTBeHHblE peakiuu Ha cyiabgaT-, KapOOHAT- U XJIOPH/I-

AQHUOHBI, HA KATHOH aMMOHUS
KontpoJubHas .

CBoiICTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHUYecKHX BellecTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenue 2
CTpOCHUE U [losiBneHue U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [Ipenmer oprannueckoit xumuu. MecTto u TIK1.1
HOMEHKJIaTypa 3HAQUYEHHE OPTraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HayK. IK 1.3
OpraHUYeCKUX XHUMHUYECKOE CTPOEHUE KAK MOPSJIOK COCOUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.
BEILIECTB OCHOBHBIE TOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUsI OpraHMuYecKkux coenvHeHuit A.M. byrieposa.

VYrnepoaHblii CKENeT OpPraHu4ecKOM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO

CTpOEHMs MOJIeKyIl. M30Mepust U U30Mepbl. 2

[lonsitne o ¢yHkumoHanbHOM rpynne. Panukan. IlpuHIunel KiacCU(PHUKAIMKM  OPraHUYECKHX

coelMHEHUN. MexayHapoaHass HOMEHKIATypa M INPUHLMIBL  HOMEHKIATypbl  OpPraHUYECKUX

coenuHeHuil. [loHsTHe 00 a30TcomEp)KalIMX COEIWHEHUSX, OHOJOTMYECKH AaKTHBHBIX BEIECTBaX

(yrmeBojax, »upax, Oelkax © Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSIX (MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTnyeckne 3aHATHSA 2
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Homenknarypa opraHuueckux COEIMHEHHH OTAENbHBIX KJIacCOB (HACHIIICHHbIC, HEHACHIIICHHBIC W
apOMaTHUYECKHE YIIIEBOJIOPOJbI, CIUPTHI, (DEHOIIBI, AJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, MCIOJB3ysl WX Ha3BaHHUS IO CHUCTEMATHYECKOW W TPUBUAILHOM HOMEHKJIAType (ITHIICH,
aleTuiIeH, TIUIepuH, (eHon, QopManblerui, YKCycHas KHCJIOTa, TJIMIMH). PacueTsl mpocrteifein
(hOpMyITBI OPraHUIECKOM MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpPraHHYECKUX
COCITMHEHNN_

OcHoBHOE€ CoacpKaHue

12

Teopernyeckoe o0yueHue

OU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KJIacCOB (OCOOEHHOCTH
KJIaccu(uKaluu ¥ HOMEHKIIATyphl BHYTPH KJlacca; TOMOJIOTHUECKHH psifi ¥ 001ias popMylia; H30Mepusi;
(hu3UYecKre CBOMCTBA; XUMUYECKHUE CBOMCTBA; CITIOCOOBI MOTYyUEHHUS):

— MpenebHbIe YIIeBOAOPObl (aJIKaHbl M LUKIOAJIKaHbl). ['opeHre MeTaHa Kak OJUH W3 OCHOBHBIX
HCTOYHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBAa MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempeJlenbHble (QJIKEHbI, aJKUHbI W alKaJWeHbl) W apoMaTHdeckue YrieBojopojsl. ['opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KHCJIOPOJICOIEpIKAIINE COCTUHEHUSI (CTUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, albIACTHIbI
U KETOHBI, XHUpBL, yriaeBoibl). [IpakThueckoe NpUMEHEHHE STUJICHIVIMKOJSA, MIHLEpUHa, (eHoa.
[Ipumenenne Qopmanbaeruna, ameTraabAeruia, YKCYCHOM KHUCIOThl. MpbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOMCTBA MblJia

— a3oTcojJepiKallde CoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BbicokoMousekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJIMMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIeHa KaK OCHOBHOE HAINIPaBJICHUE €ro UCIIOIb30BaHUSL.

I'enetnyeckas CBs3b MKy KJIaCCAMH OPTaHUYECKUX COCIMHEHUN

IIpakTUYeckue 3aHATHS

CaolicTBa OPraHu4YCCKuXx COC,I[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaJ'IbHaH U MCXKAYHApOJHAA
HOMCHKIJIaTypa, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI nonyquI/m): npcaciIbHbIC (aJ'IKaHBI n I_II/IKJ'IOEU'IKaHLI),
HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKMHBI U aJ'IKaI[I/ICHBI) H apoOMaTUYICCKHUEC YIIJICBOAOPOAbI, CIIMPTHI U (1)6HOJ'IBI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/Ipbl, AJIbACT U IbI n KCTOHEI, AMHUHBI u AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 38.,[[8.HI/I$I Ha COCTaBJICHHUC ypaBHCHI/Iﬁ XUMHNUYCCKHUX peaKHI/Iﬁ C
Y9aCTUEM OPraHNMYCCKUX BCIICCTB HA OCHOBAHNU UX COCTAaBa U CTPOCHU

OK 01
OK 02
OK 04
[1K1.1
K 1.3
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CocraBiieHHe CcxeM peakuuii (B TOM 4YHCIE€ 10 MPEAIONKEHHBIM LEMOYKaM TMPEeBpPAILCHUN),
XapaKTePU3YIOMINX XUMUYECKHUE CBOWCTBA OPTAaHWYECKUX COCTUHEHHH OTACIBHBIX KJIACCOB, CIIOCOOBI
UX IIOJIy4CHMs M Ha3BaHUE OPraHUYECKUX COCIMHEHHMM II0 TPUBHAIBHOM WM MEXKIYHAPOIAHOU
CHUCTEMATUYECKON HOMEHKJIATypeE.
Pemmenue IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUYCCKUX 3az{aH1/n?1 Ha CBOMCTBa OpPraHU4YCCKUX
COCIMHEHUH OTJIEIBHBIX KJIACCOB

JlabopaTopHas pa6ora

JlaboparopHas padota “IIpeBpaiieHrss OpraHnYecKUX BEUIECTB IPU HarpeBaHuu".
[Tony4yenue sTuieHa U U3y4eHHE €ero CBOMCTB. MoJenpoBaHNue MOJIEKY)I U XMMUYECKUX MTPEBPALICHUN
Ha NIpUMepe dTaHa, YTUIICHA, alleTWICHA U Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unentndurarms Teoperudeckoe o0yueHue OK 02
OPTaHIICCKUX Bbuoopranudeckne coenuHeHus. llpuMeHeHne w OwWoJIoTHYecKas pPoOJb YrieBoioB. OKHCIEHHE OK 04
BCINECTB, HX VIJIEBOJOB — WCTOYHHK OJHEPTUM JKMBBIX OpraHu3MoB. OOIacTH TPHUMEHEHUS aMHUHOKHCIIOT. HK1.3
SHATUCHHC 1 [IpeBpamenuss OeqKOB MHIMA B oOpraHuzMe. buomornmdeckue (yHKIMU OenkoB. buonorndeckue
ngMeH? HHC B dbyHKIIMM )XUPOB. PoJIh OpraHnuecKoi XMMUHU B PEIICHUH MPOOJIeM MUIIEBOH 0€30TTaCHOCTH
HE;;?;;IHI;ITBeHHOﬁ Ponp opranmdeckoil XuMHUM B PEIICHHH MPOOJIEM DHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHH
ESTEIBHOCTH MEJHLMHBL, CO3NAHNH HOBBIX MaTEPHATIOB, HOBBIX HCTOMHUKOB SHEPIAN (anmpTEpHATUBHBIE UCTOYHUKHI
qelIOBeKA sHepruu). OmnacHOCTh BO3ACWUCTBUSI HA JKHMBBIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB OTICIbHBIX

KJIacCOB (YIJI€BOJOPOAbI, CHUPTHI, (DEHOJIBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbACTHIBI U Ap.),

CMBICT TIOKa3aTelis MPeJIeIbHO JOMYCTUMON KOHIIEHTPAIUH

JlabopaTopHbIe 3aHATHSA

JlaGopaTtopHas padora: “UnenTudukaiys opraHMueCKuX COSAMHEHUH OTICIbHBIX KJIaCCOB”

WNnentuduxarms opraHM4eCKUX COSIMHEHUN OTAEIbHBIX KIacCOB (Ha MpUMeEpe albJeru0B, Kpaxmara,

YKCYCHOM KHCJOTHI, O€JIKOB W T.I.) C HCIOIb30BaHHEM HUX (PHUIUKO-XUMHYECKUX CBOICTB U

XapaKTepHBIX KayeCTBEHHbIX peakuuid. Jlenarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu

0enkoB. BO3HMKHOBEHHE AHANUTHUYECKOTO CHTHANA C TOYKM 3PEHHS] XUMHYECKHUX IPOIECCOB IPHU

MPOTEKAaHUH KAaYECTBEHHOU PEeaKIiy, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHbBIE OPraHU4eCcKre

BEIECTBA
Kontpoanuan CTpykTypa U CBOHCTBA OPTaHUYECKHIX BEIIECTB
padora 3
Paznex 5. Kunernueckue 1 TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNSI XUMHYECKUX peaKuuii-
Ckopoctb OcHoBHOe coep:xaHue OK 01
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XUMHUYECKUX Teopernueckoe odyuenue OK 02
peaxiui. CKOpOCTh peaklluM, €€ 3aBHUCHUMOCTb OT Pa3IM4HBIX (PAKTOPOB: MPHUPOJBI PEArHMPYIOUIMX BEIIECTB, TKT.1
Xummyeckoe KOHIICHTPAIIMU PEarkpyoIuX BEIISCTB, TEMIICPATyphl M ILUIOMIAJX PEAKIUMOHHON TMOBEPXHOCTH.
PpaBHOBECHUEC TerutoBbie 3 (HEeKTh XUMUISCKUX PEAKIUil. DK30- M SHIOTCPMUICCKHE, PCAKITUH.
OO6patumocth peakuuid. XHUMHYECKOE PABHOBECME U €ro CMEIEHUE I0J JAECUCTBUEM pa3IUYHbIX
(akTOpOB (KOHIEHTpAIMs PEeareHTOB MU MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIEpaTypa) A CO3/IaHus
ONTUMAJIBHBIX YCIIOBUN NPOTEKaHUsI XUMHUYECKUX rpoueccoB. Ipunnun Jle HlaTtenbe
IIpakTHYeckne 3aHATHSA OK 01
Pemienne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHainu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3UIMNA 3KOJOTUYECKH LIE€JeCO00pa3HOro MOBEACHUS B OBITY NK 1.1
U TPYAOBOM JI€ATEIBHOCTHU B LEJISIX COXPAHEHUS CBOETO 3/I0pPOBbS U OKpPY’KaIOLIEH MPUPOTHON Cpeibl. IK' 1.3
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense s
HaX0XJCHHUS HaIpaBJIEHUs CMEIIEHUS paBHOBECHS XMMHMUYECKOM peaklud M aHaiu3 (aKTopos,
BIIMSIIOLUX HA CMENIEHNE XUMUYECKOTO0 PaBHOBECHSI
Paspean 6. PactBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Tonsatune o TeopeTnueckoe o6yueHmne OK 02
pacTsopax PactBopenne kak Qusnuko-xumuueckuii mporiecc. PactBopel. CrocoObl TPHUTOTOBJICHHUS PaCTBOPOB. OK 07
PactBopuMocth. MaccoBass 1071 pacTBOPEHHOro BemiecTBa. (CMbICT TOKa3aTens MpeaesibHO
JOMYCTUMON KOHIEHTPAIUHU U €T0 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€301acHOCTH.
[IpaBuna SKONOTHYECKU LEJIecO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JESITENBHOCTH B LIESIX
COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYXAIOIIeH MPUPOTHON Cpesbl; OMACHOCTh BO3ACUCTBUS HA KUBBIC
OpraHU3Mbl OMPE/ICICHHBIX BEIIECTB.
Pemenmne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUI HA PACTBOPHIL, UCIIOJIb3yeMbI€ B OBITOBOU U
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHbIe 3aHATHSI OK 02
CBOHCTB PacTBOPOB Jlaboparopnas pabota «IIpuroroBneHue pacTBOPOB». OK 04
[IpuroroBiieHre pacTBOPOB 3aaHHON (MaccoBOi, %) KOHIEHTpAUH (C MPAKTUKO-OPHEHTUPOBAHHBIMU
BOIPOCAMU) U OTIpeJIeNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COJEePKAHUE TPUKJIATHOTO MOIYJIA)
Paspen 7. OK 01

XuMus B ObITY M IPOM3BOACTBEHHOM NeATEBHOCTH YeI0BEeKa
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Xumusi B ObITY U |OcHOBHOE coOIep:KaHHe 6 OK 02
TIpOM3BOCTBCHHOM Teopernueckoe odyuenue 2 OK 04
NEeSITETbHOCTH = = = OK 07
HeIIOBeKA Hosgeilimune noctixeHnss XUMUYECKON HAYKU U XMMUYECKON TEXHOJIOIMH B OTPACIy MAIIMHOCTPOCHHUS. K11
Hcnonp3oBaHWE COBPEMEHHBIX XHMHYECKHX MAaTepHaioB W OOOpYyIOBaHHUS: METAJUIbI, CIUIABBI, K13
mnactMaccel, ['CM, yaoBiieTBOpSIOMMM TpeOOBaHUS  OTpAciy MamMHOCTpoeHHs. OcoOEHHOCTH '
IIPOM3BOJICTBA U NPUMEHEHHSI COBPEMEHHBIX MaTepuasaoB, HoBeumux Mapok I'CM ans TexHuuyeckoin 2
SKCIUTyaTallil W oOciykuBaHuWe KpaHa [IpaBuiia mowcka W aHajuM3a XUMHUYECKON MHPOpPMALUU U3
Pa3IMYHbIX UCTOYHUKOB (HayyHas W ydeOHO-Hay4dHas JMTepaTypa, CpeJCcTBa MaccoBOM MHpopmMaluy,
ceth HTEpHET)
I[IpakTHYeckne 3aHATHS
1. Tlouck wu aHanM3 KEHCOB O TMPUMEHEHHH XUMHUYECKMX BEIIECTB U TEXHOJOTHUM IS
npodeccnoHaIbHON AEATeIbHOCTH B cepe TpaHCIOpTa MO TeMaM: BaXHEWIIHE MeTalljibl U
CIUIaBbl, KOHCTPYKIIMOHHBIE MaTepUajbl, CTEKJIO, MIACTMACChl, TOPIOYe-CMa30YHbIE MaTEePHUAIIbI
U T.J.
2. 3ammrta: IlpencraBieHue pe3ylnbTaTOB peIIeHUS KeicoB B (QopMe MHUHH-IOKIAAa C
MpE3EHTALINEN: 4
TeMbl KENCOB WJIM MUHU-IOKIIA0OB C TPE3CHTAIIUECH:
- «MeTabl U CIIJIaBbl B MAIIMHOCTPOEHU N
- «Mapku ToruBa u I'CM»
-« OCHOBHBIE KOHCTPYKIIMOHHBIE MaTEPUAJIbI KPaHa» U T.J.
IIpome:kyTOUHAS aTTeCTANMS 0 AMCIHUIIMHE (3a4eT) 2
Bcero 72
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3. YcaoBus peanusauun nporpaMMbl 00meo0pa3oBaTeabHO JHCHHITHHBI
3.1 TpeGoBanusi K MHHHMATLHOMY MATePHATbHO-TEXHHYeCKOMY o0ecreyeHHIo

JUis peanu3aiyl TPOTPaMMbl  JIUCLUILUIMHBI JIOJDKHBI  OBITh TIPEIYyCMOTPEHBI  CIEAYIONINe
CTICIHABHBIC TOMEIICHNS: YIeOHbIH KAOMHET XUMHH H/WTH y4eOHON XUMHIECKOM JTab0paTopum.

Oo6opynoBanue y4eOHOro xkaduHera (HArJIsiAHbIE MOCOOMS): HAOOPHI IMIAPOCTEPKHEBBIX
MoZeNel MOJIEKYJI, MOJENH KPUCTAILTMYECKUX PEIIETOK, KOIUIEKIMH TPOCTBIX W CIOXKHBIX BEIIECTB M/
KOJUTEKI[MH MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEPAJIoB, Tabimuia MeHzeneeBa, yaeOHbIE
(bMIBMBIL, TM(POBBIE 0OPa30BATEIBHBIE PECYPCHI.

Texnnyeckue cpeacTBa 00y4YeHMsI: KOMIIBIOTEp C YCTPONCTBAMH BOCIPOM3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYyJIbTHMEINIHHAS JOCKA, YKa3Ka-TIPE3EHTEP IS
HpE3eHTALHUI.

Oo0opynoBanue J1a00paTopuu U padoyux MecT J1a00paTOPUM: MEH3YPKH, TUNETKU-KaNeIbHUIIBL,
TEPMOMETPbI, MHKPOCKOII, JIYIIbI, TIPSIMETHBIC M TOKPOBHBIE CTEKIA, TUIAHIICTHI IS KATETbHBIX PEaKIIHii,
(unbTpoBanbHas Oymara, NpOMBIBAJKM, CTEKJISHHbIE NPOOMPKH, PE3MHOBBIE MNPOOKH, (HOHAPUKH,
Ha0Op PEaKTUBOB, CTCKIITHHBIC MMAJOYKH, INTATUBBI I IPOOUPOK; MEPHBIC MIMHAPHI, BOPOHKH
CTEKJISIHHBIC, BOPOHKH JienuTesbHbie nHapuaeckue (50-100 mi), crynku ¢ nectukoM, hapdoposbie
YAIIKA, TIMHIETH], (UIBTPHl OyMaKHbIe, BaTa, Mapisd, YacOBbIE CTEKJA, DJICKTPOILUTUTKH, J1a0OpaToOpHbIE
IITaTHBbI, CIUPTOBBIE TOPENKH, CIIWYKH, TIPHOOp IS TIOMy4YeHHS Ta30B (MM MPOOHMpPKA C Ta300TBOIHOH
TpyOKOiA), nepxKarend s NpoOMpPOK, CKISHKA U XpaHEHHS PEakTHBOB, Pa3NaTOYHBIE JNOTKH; XUMHYECKHUE
crakausl (50, 100 u 200 mur); mImaTend; MUHIETHI; THTCIbHBIE MBI, CEKYHIOMEPHI (TaliMephI), MEPHBIE
npobupku (Ha 10-20 mu) u mepubie koiObr (25, 50, 100 w 200 M), BomsHas OaHs (WM TEPMOCTAr),
CTEKJITHHBIE MANOYKH; KOHMUeckre Koyobl st TuTpoBanus (50 u 100 Mi1); HHIUKATOPHBIC MMOJOCKH
Juig onpenenenus pH u ctangapTHas UHANKATOpHAS IIKaNa; YHUBEPCATbHbIN MHANKATOD; MUMETKU Ha 1,
10, 50 M (wm mo3aropel Ha 1, 5 u 10 mit), GropeTku TSl TUTPOBAHMS, MEIMIMHCKYE mpuiisl Ha 100-150
MJI, JTabOpaTOpHBIE W/WIM aHATUTHUYECKHE Bechl, pH-MeTphl, cymwipHbIA 1mKad, u ap. JabopaTopHOe
o0opyI0BaHue.

a. Hndopmanuonnoe odecnevyenue peasu3anuu MPOrPaMMbI

1. Jlng peanmusanmm mporpaMMbl GHOIMOTEUHBIH (GOH/T 00pa30BaTebHOM OpraHu3aIy I0DKeH
MMETh [CYaTHBIE W/WIM DIEKTPOHHBIE 00pa3oBaTeNbHBIE W MH(POPMAIMOHHBIE PECYypCHI,
PEKOMEHIOBaHHBIE JJIsl UCTIOIB30BaHUSI B 00PA30BATENBHOM IIPOIIECCe, HE CTapIIe MATH JIET ¢ MOMEHTa
V3/IaHMS.

OcHoBHas iuTepaTypa

L'abpuensn O.C, Ocmpoymog U.I. Xumus misg npodeccuii U CHeruanbHOCTeH TEXHUYECKOTO
npoduiis: y4eOHUK JUTS CTYA. YUpekaeHuil cpen. mpod. obpazoBanus. — M., 2019.
L'abpuensn O.C, Ocmpoymos HU.I"., Ocmpoymosa E.E. u op. Xumus nns npodeccuil u crerm-
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 COIManbHO-
HSKOHOMHYECKOTO0 M TYMaHUTApHOTO Mpoduiel: ydeOHUK A CTYA. YUpexIeHui cpel. mnpod. oO-
pazoBanusi. — M., 2019.
TI'abpuenan O.C., Ocmpoymos HU.I"., Crnaokos C.A., [Jopogeesa H.M. Ilpaktukym: yueo. mocodue
JUISL CTYAL. yUpexJieHHui cpell. mpod. oOpazoBanus. — M., 2019.
TI'abpuenan O.C., Ocmpoymos HU.I'., Cnaokoe C.A. Xumus: nocodue i noarotoBku k EI'D:
yue0. mocobue s CTyA. yupexkaeHui cpen. mpod. odpazoBanus. — M., 2019.
T'abpuenan O.C, Jlvicosa I'.I'. Xumus. TecTsl, 3a1auu ¥ yIpakHEHUs: yuel. mocodue s CTy/I.
yupexieHuit cpen. npod. oopazoBanus. — M., 2019.
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JlonoyiHUTeILHAS JTUTEpaTypa

Epoxun IO.M., Kosaneea H.b. Xumus mns npodeccuii U CIeNUaTbHOCTEH TEXHUYECKOrO U
€CTECTBEHHO-HAYYHOTO Mpo(duiIel: y4eOHUK JUId CTYA. YUpexaeHui cpea. mpod. oopa3oBaHus. —
M., 2020.

Epoxun FO.M. Xumus: 3anaud U yrnpakHeHHs: y4eO. mocoOue ajsi CTyH. YUpexkJISHHH Cpes.
npo¢. obpazoBanus. — M., 2020.

Epoxun FO. M. COOpHUK TECTOBBIX 33[JaHUN MO XMUMHHU: y4eO. mocoOue U CTyJ. YUperKIACHUH
cpen. mpod. oopazoBanus. — M., 2019.

Epoxun FO. M., Kosanesa U. 5. Xumus 1y podeCcCHii U CHIEIUAITBHOCTEH TEXHUYECKOTO IPO-
Gbutst. DIIeKTPOHHBIN y9eOHO-METOqMIecKuid KoMIuieke. — M., 2014,

Cnaokos C. A, Ocmpoymos U.I'., I'abpuersn O.C, Jlykvanosea H.H. Xwumus mis npodeccuii u
CHEIUATBFHOCTEN TEXHUYECKOTO Tpoduiis. DIEKTPOHHOE MPHIIOKEHHE (IJIEKTPOHHOE yueOHOEe U3-
JaHWe) Ui CTY[. yupexaeHui cpel. npod. odpazosanus. — M., 2014.

®enepanpubiit 3aKk0H OT 29.11.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumy.

[Ipuka3 MunucrepcrBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6 yrBepxkaeHUU
(dbenepanbHOTO0 TOCYAApCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa CPeAHEro (MmojHoro) olmiero oo0-
pa3oBaHUsY.

[Ipuka3 MunucrepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM HU3Me-
Henuit B [Ipuka3z MunucrepcrBa o6pazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O0 yTBepkaAeHUH
(dbenepaTbHOTO TOCYJApPCTBEHHOTO O00pa30BaTENBbHOTO CTaHJapTa CPEeAHEro (IOJHOT0) OOIIero
00pazoBaHus .

[TuceMo JlemapraMeHTa rocyJapCTBEHHOM MOJIUTHUKH B cepe MOJArOTOBKM PabOYMX KaJpoB H
JI1O Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuu mo opraHU3amyy MOJIyde-
HUS cpelHero oOuiero oOpa3oBaHus B MpeAesax OCBOCHUS 00pa30BaTENbHBIX MPOTrPaMM CPEIHETO
npodeccuoHaIbHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C y4eTOM TpeOOBaHUM
(benepanbHBIX TOCYIApCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB U MOJy4aeMoW mpodeccuu HiIu
CHENUATLHOCTH CPEIHEro MPodEeCCHOHATBHOTO 00pa30BaHU.

Taopuensn O.C., Jlvicosa I'.I". Xumus: KHUTA IS IPENoaBaTelis: y4ue0.-MeTo1. mocodue. — M.,
2015.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBHOM IJUCIUILIMHBI

KoHTpons M oleHka pe3yabTaToB OOY4eHHUS OCYIIECTBISIETCS IMperojaBaTelieM B Ipolecce
MIPOBEJICHUS MPAKTUYECKUX 3aHITHHA U JIA0OPATOPHBIX PabOT, TECTUPOBAHUS, a TAK)KE BBIMIOJTHCHUS
0Oy4JaIONUMUCST WHIUBUAYAIBHBIX 3aJaHUN, MPOCKTOB, HCCIEAOBaHUN. PesymbraThl 0OyueHUS
OTIPEJICIISAIOT, YTO OOYyYaromuecs MOJIKHBI 3HATh, TIOHUMATh M JIEMOHCTPHPOBATH 1O 3aBEPIICHUN
W3Y4YEHUS TUCIUTLITAHEIL.

Jis  popmupoBaHUS, KOHTPOJS W OICHKH pE3YJIbTaTOB OCBOCHHUS YYCOHOW JIUCIIMILTAHBI
HCIIOJIb3YETCSl CHUCTEMa OILICHOYHBIX MEPOIPHUATUN, MPEICTaBIAIONIas CO00M KOMIUIEKC Y4eOHBIX
MEPOTIPUATHH, COTIIACOBAHHBIX C pe3y/IbTaTaMu 00ydeHUs u chOopMyIupoBaHHBIX ¢ yaeTroM OI'OC
COO (mpeametnsbie pe3yibTaThl o guctuminie) u I'OC CII0.

Ne | OK/IIK Monyas/Pasnen/Tem Pe3yabTaTt 00yueHus Tumst OHeHO‘{Hf X
a MeponpusTH
| | OcHoBHOE coep:xkaHue
. Paznes 1. OcHoBBI Popmyauposats
0a30BbIe MOHATHUS H
CTPOEHHUS BellecTBa
3aKOHBI XUMHHU
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMoB
XUMHYECKHAX bopMyIBl COCIMHEHUN B |XUMHYECKHX 2JIEMEHTOB U
9JIEMEHTOB ¥ TIPUPOJIA | COOTBETCTBUU CO MIPUPOJIA XUMHIECKOU CBS3H.
XUMHUYECKOU CBS3HU CTEIIEHLI0 OKUCIICHUS 2. 3agadu Ha COCTaBJIEHHE
XUMUYECKUX DJIEMEHTOB, |XUMUYECKUX (HopMys
WCXO/IS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCTUHEHUN
AIEKTPOOTPUIIATETHLHOCTH |(OKCHIIOB, CYIb(UIOB,
TUIPUJIOB U T.I1.).
3. 3amaHus Ha UCIIOJIbL30BaHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUU COCIUHEHUH I10
HOMEHKJIaType
MEXIYHApOJAHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN JUIS
COCTAaBJICHUSI XUMHYECKUX
dbopMyI AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUI0B, THAPUAOB U T.I1.)
U APYTUX HEOPTaHUIECKUX
COEIMHEHUH OTIENbHBIX
KJIaCCOB
1.2 | OK 01 [Tepuonuueckuii XapakTepu3oBaTh 1. Tect «Mertammnaeckue /
OK 02  |(3akoH u Tabmuma JI.M. [xuMu4yeckue >IeMEHThl B |HEMETaUINYECKUE CBOMCTRA,
MeneneeBa COOTBETCTBUU C UX AIIEKTPOOTPHUIATENLHOCTD U

MIOJIO)KEHUEM B
NEPUOJAUYECKON CUCTEME
XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYCCKUX DJIEMECHTOB B
COOTBETCTBHE C UX
AJNIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
MIEPUOAUYECKON CUCTEME
XHMHYECKHUX 371eMeHTOoB [I.1.
MeHpeneeBay.

2. IlpakTnyeckue 3aiaHus Ha
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OK/IIK

Moayas/Pa3znen/Tem
a

PesynbTaT 00yuenust

THIBI OLIEHOYHBIX
MeponpHuATHIA

YCTaHOBJICHUE CBS3U MEX]TY
CTPOCHHEM aTOMOB
XHMHYECKUX JJIEMEHTOB U
MEPUOINYECCKIM U3MEHECHHEM
CBOMCTB XUMHYECKUX
3JICMECHTOB U MX COCIMHCHUMN
B COOTBETCTBUU C
nosnoxenueM Ilepuonnueckoin
CHCTEME.

3. IIpaxTuko-
OPHUEHTHUPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTePU3aLUI0
XUMUYECKHX DJIEMCHTOB:
«MeTtamnaeckue /
HeMeTaJlJIMYeCcKue CBOMCTBA,
ANEKTPOOTPHUIATETHHOCTD U
CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX DJIIEMEHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B
MEPUOINYECKOIN CucTeMe
XHMHYSCKHUX IJIEMEHTOB

J.1. MenneneeBa»

Pazpen 2.
XuMHu4yecKue
peakuuu

XapaKTemeBaTL THUIIBI
XUMHUYCCKHUX peakunifl

KonTpoasHnas padora
«CTpoeHHe BelllecTBa U
XUMHYeCKHe PeaKium)

2.1

OK 01
OK 04

THIIBI XUMHUYECKHAX
peakuui

CocTaBiIsaTh peakiuu
COCIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMelleHNs,
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIC
peaxIuu

1. 3amauu Ha cOCTaBJIEHUE
YpaBHEHUH pEaKIUi:

— COCMHEHUS, 3aMEIICHU,
pasnoxkeHusi, 0OMeHa,

— OKHCTUTEIBHO-
BOCCTAHOBUTEJILHBIX PEaKIIUMA
C UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3aj1auu Ha pacyeT Macchl
BeIlleCTBA WM 00bEMa

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce
Wik 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIUU
BEILECTB; PACYETHI

Macchl (00bEMa, KoTYecTBa
BEIIECTBA) MPOYKTOB
peakinu, eclid OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DNEeKTPOTUTHIECKAS
JIUCCOLIMALNSA U
HOHHBII 00MEH

CoCTaBIsATh YypaBHCHHS
XUMUYECKUX PEaKIHH
WOHHOT'O OOMEHA C

1. 3amadus Ha cOCTaBJIEHHE
MOJIEKYJIIPHBIX U HOHHBIX
peakiuii C ydacTHeM KUCIIOT,
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OK/IIK

Moayas/Pa3znen/Tem
a

PesynbTaT 00yuenust

THIBI OLIEHOYHBIX
MeponpHuATHIA

y4acTHeM
HEOPraHUYECKUX BELIECTB

OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHUCIIOTHOCTH CPEJIbI

2. JIaboparopnas padota
"THUIBI XUMUYECKUX peaKinii"

Paznen 3. Ctpoenue
U CBOliCTBa
HEOPraHUYeCKHUX
BellleCTB

HccaenoBath cTpoeHue U
CBONCTBA
HEOpraHu4ecKHuX
BellecTB

KonTposbHnas padora
«CBoiicTBa
HEOPraHMYeCKUX BelleCTB

3.1

OK 01
I1K1.3
K 1.1

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HCOPraHNM4CCKUuX
BEIIECTB

Knaccugunuposats
HEOpraHu4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHWE HEOPraHUYECKUX
BEIIIECTB UCXO/I U3 UX
XUMUYECKON (HOPMYITBI UITH
COCTaBJIEHUE XUMHUYECKON
(bopMyJIBl UCXOIS U3
Ha3BaHUS BEIIECTBA 110
MEXKyHapOHOU UITN
TPUBHAIBHON
HOMEHKJIaType».

2. 3ajaun Ha pacyeT
MaccOBOM JJOJIM (Macchl)
XUMHYECKOTO AJIEMEHTa
(coenuHeHUsI) B MOJICKYJIS
(cmecn).

3. [IpakTrueckure 3a7aHus 1o
KJaccu(ukanuu,
HOMEHKJIAType U XUMUYECKIUM
dbopMynamM HEOPraHUYECKUX
BELIECTB Pa3IUYHbBIX KJIACCOB.
4. IIpakTyeckue 3alaHus Ha
OmpeesieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIA
XUMHUYECKOH CBSI3U U THIA
KPUCTAIIMYECKON PeIeTKH

3.2

OK 01
OK 02
I1IK1.3
IIK 1.1

DU3NKO-XUMHYECKHE
CBOIiCTBa
HEOPraHUYECKUX
BEILIECTB

YcraHaBiIuBaTh
3aBUCUMOCTD (DU3UKO-
XHUMHYECKHUX CBOWICTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUINYECKON
peleTKn

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAHUH,
aM(OTepHBIX THAPOKCHIOB U
CoJIei».

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakinii C ydacTHEM IPOCTHIX
U CJIOKHBIX HEOPraHMYECKUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIIJIOB ¥ aM(POTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHUYeCKHUX COJIEH,
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OK/IIK

Moayas/Pa3znen/Tem
a

PesynbTaT 00yuenust

THIBI OLIEHOYHBIX
MeponpHuATHIA

XapaKTEPU3YIOIUX UX
CBO¥CTBa M CIIOCOOBI
MOJTy4EHUSI.

3. IlpaxTuko-
OpUEHTHPOBAaHHbBIE
TEOPETHUYECKHE 3aJaHHs Ha
CBOWCTBA U NOJIYyYCHHUE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
I1K1.3
[K1.1

WNnenrudukarms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KAa4dCCTBCHHBIC peaKHI/II/I
HGOpFaHI/ILIeCKI/IX BCIICCTB

1. [IpaxTuko-
OPHUEHTUPOBAHHBIE 3a/laHUS
10 COCTAaBJICHUIO XUMUYECKHUX
peakunii ¢ ydacTueM
HEOPraHUYECKUX BEILECTB,
MCIIOJIb3YEMBIX JUISl UX
UACHTU(DUKAIIH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYeCKUX BEIIECTB”

Pa3nen 4. Ctpoenne
U CBOiiCTBa
OpPraHu4ecKux
BelllecTB

HUccaenoBarb CTPOECHUEC U
CBOIiCTBA OpPraHun4e€CKux
BEIIECTB

KontpoabHasi padora
«CTpoeHHe H CBOICTBA
OpPraHuYecKHX BellecTB)

4.1

OK 01
I1IK1.3

Knaccudukanms,
CTPOCHUE H
HOMECHKJIaTypa
OpPraHHYCCKUX
BEIIECTB

Knaccudunmponars
OpraHNYeCcKHe BEIIEeCTBA B
COOTBETCTBHUH C UX
CTpPOCHHEM

1. 3amaHus Ha cOCTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHUH TT0 TPUBUAIBHOMN
WJTA MEXKITYHAPOTHOMN
CHCTEMaTHYECKOM
HOMEHKJIaType.

2. 3aga”Husa Ha COCTaBJIEHUE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hOopMYyIT
OPraHUYECKHUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ayauun Ha onpeeeHue
npocreiiei GopmyIibt
OpraHUYecKON MOJIEKYJIbI,
HCXO/Is U3 3JIEMEHTHOIO
cocrtana (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.1
I1IK1.3

CBolicTBa
OpPraHUYEeCKUX
COCIMHEHU

YcraHaBiIuBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBONCTB
OPraHUYECKHUX BEIIECTB OT
CTPOEHUSI MOJIEKYJI

1. 3amanus Ha cocTaBJICHHE
YpaBHEHUN XUMUYECKUX
peakiuii ¢ yauactuem
OpraHUYeCKHUX BEIECTB HA
OCHOBaHHMH UX COCTaBa H
CTPOCHHUSL.

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakLuii, WILTIOCTPUPYIOLIUX
XHMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PeaKuid
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Moayas/Pa3znen/Tem

Tunbl 01EHOYHBIX

Ne | OK/IIK PesynbTaT 00yuenust N
a MeponpusTHIl
Y TE€HETHUYECKOM CBSI3U
OpraHWYeCcKUX BELIECTB
pa3HbIX KJIacCOB.
3. Pacuernble 3a1auu 1o
YPaBHEHUSIM PEaKIUH C
y4acTUEM OpPraHUYECKUX
BELIECTB.
4. JIaboparopnas padota
“IIpeBpaienus
OpraHUYeCcKHUX BEIIECTB MpHU
HarpeBaHuun"
4.3 |1 OK 01 Unentuduxanus Hccnenosars 1.ITpakTHko-
OK 02 |opranuyeckux KAUECTBEHHBIC PEAKIIMM  |OPUEHTHUPOBAHHBIEC 33/IaHUS
OK 04 |BemiecTB, X 3HAYCHHUE |OPTraHUIECKUX M0 COCTABIICHUIO XUMHYECKUX
[IK1.1 W IPUMEHEHUE B COCIMHEHUH OT/ACNIbHBIX |pEAKUUN C yHaCTHEM
I[IK 1.3 |6bITOBO¥ 1 KJIaCCOB OpPraHUYECKUX BEIIECTB, B T.4.
MIPOU3BO/ICTBEHHOM WCIIOJIB3YEMBIX IS X
NEeATENBHOCTH uAeHTU(PUKAIIY B OBITY U
YyeloBeKa MIPOMBIIIIICHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
OPraHNYEeCKUX COCTMHEHUN
OTIEIbHBIX KJIACCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernveckue u BJIMSIHHE PA3JIHYHBIX
TEPMOAMHAMHUYECKH |(PAKTOPOB HA
€ 3aKOHOMEPHOCTH |paBHOBeCHE U CKOPOCTh
NPOTEKAHUA XMMHYECKHUX peaKkuui
XHMHUYECKHX
peakuuii
5 [ OKO01 CkopocTh XapakTepu3oBaTh [IpakTuKO-OpHUEHTHUPOBAHHBIE
OK 02 XUMHUUYECKUX PEAKIIMH. |BIUSHUE KOHIICHTPALIMK  |TEOPETUUYECKUE 3a/IaHUs Ha
[IK1.1 XUMHUYECKOE pearupyronx BEIeCcTB U |aHalu3 (GaKTOPOB, BIMSIONTNX
I[IK 1.3 |paBHOBecue TEMIIEpaTypbl HA CKOPOCTh |HA U3MEHEHUE CKOPOCTH
XUMUYECKUX PEAKIUI XUMHUYECKON PEaKLUu.
XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
BIIMSIHHE U3MEHEHUS 3a/laHus HAa IPUMEHEHUE
KOHIIEHTpaluu BewecTs, |npuHuumna Jle-llatense s
peakLuu cpebl U HAaXOKJICHUS HAIPaBIICHUS
TEMIIepaTypbl Ha CMEIEHUS pPAaBHOBECHS
CMELIEHNE XUMUYECKOTO |XMMUYECKON Peakuuu u
paBHOBECHS aHanu3 GaKkTOPOB, BIUSIOIINX
Ha CMEIIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nes 6. PacTBOpbI |pacTBOpBI € 32JaHHBIMH
XapaKTEePUCTUKAMH
6.1 | OKO01 |I[lonsrue o pactBopax |Pa3nnyare uctunHbIe 1. 3amaun Ha MIPUTOTOBIIEHUE
OK 02 pacTBOPBI pacTBOpPOB.

31




Moayas/Pa3znen/Tem

Tunbl 01EHOYHBIX

Ne | OK/IIK PesynbTaT 00yuenust N
a MeponpusTHIl
2. Ilpaktuko-
OPHUEHTHPOBAHHBIE PACUETHBIE
3a/laHUsI Ha TUCTIEPCHBIE
CHUCTEMBI, UCTIOJIb3yeMbIEC B
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa
6.2 | OKO01 |HccnemoBanue HccnenoBath Gu3nKo- Jlaboparopuas pabota
OK 04  |cBOICTB pacTBOPOB  |XMMHYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOpOB”
HMCTUHHBIX PaCTBOPOB
Il | IlpodeccnonanbHO-OPHEHTHPOBAHHOE COlepKaHMe (CoAepKaHNe NPUKJIATHOTO
MO/1YJIfA)

7 Paznea 7. OuenuBath nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oynyunei
NMPOU3BOACTBEHHOH |MIPOU3BOJACTBEHHOMI npogeccuoHaIbLHOMI
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKAa |/1esiTeJIbHOCTH)
yeJioBeKa ¢ MO3uI Uit

IKOJIOTHYECKOM
0e3onmacHocTH
OK 01 |Xuwmus B ObITy U OuenuBath nocnenctsus |Keiic (¢ yuerom Oymymeit
OK 02  |mpou3BOACTBEHHOW  |OBITOBOM M npodecCuoHATBHOM
OK 04 NEeITeNbHOCTH MPOU3BOJACTBEHHOMN JIESTETLHOCTH)
OK 07 qeJI0BEKa NEeITEeIbHOCTH YeyioBeka ¢ | - «MeTaJulbl W CIUIaBBI B
TIK1.3 MO3UIMNA SKOJIOTUYECKOU | MaIIMHOCTPOCHUM»
IIK1.1 0e30MacHOCTH - «Mapku TormuBa u I'CM»
- «OCHOBHBIE
KOHCTPYKIIMOHHbBIE

Marc€purabl KpaHa» U T.[.
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