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1. Ob0mas xapakTepucTuka padodeii mporpaMmsbl 00111e00pa3oBaTeJIbHOMN
aucuummabl OO/, 12 Xumus

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBartenbHoi nporpammsbl CI1O:

Oo6meobpazoBarenbaas aucuumuiuaa OO0/]. 12 Xumus sBIseTcss 00sA3aTeIbHON YaCThIO
00m1eo0pa3oBaTenpLHOrO MUKIIA 00pa3oBareabHOM mporpaMMel B cootBercTBrr ¢ DI'OC CITO 1o
cnenuanbHocT 40.02.01 Ilpaso u opeanuzayusi coyuanbHo2o obecneyeHus.

1.2. llesn U niIaHMpyeMble Pe3yJabTAThl OCBOEHHSI JUCHUNJIMHBI:

1.2.1. Heau AucUMIIMHBI

Conepxxkanne mporpammbl  obmieodpazoBarenbHor aucuumumaabl OO, 12 Xumus
HaIpaBJIEeHO Ha JIOCTMXKEHHUE PE3yIbTAaTOB €€ U3YUYCHHS B COOTBETCTBUH ¢ TpeboBanusiMu OI'OC

COO c yuetom npodeccronanbHoit HanpasieHHocTd GI'OC CIIO.

1.2.2. Ilnanupyembie pe3yJbTaThbl 0CBOEHHS 00111€00pa30BaTeJIbHOM IUCIUILUIUHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon n ILlnanupyemMsblie pe3yJbTaThl OCBOCHUS TUCHUILIMHBI
HAHUMEHOBaHHUe
iﬂ&ﬁtgzsrzg O0mmue JucuunJMHapHble

OK 3. [IpuanMate | B 9acTu TpyA0BOTO BOCIUTAHUS: - BJIAJICTh CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpPast
peuieHus B - TFOTOBHOCTb K TPYZly, OCO3HAHHE LIEHHOCTU MAacTEepPCTBa, | BKJIIOYAET: OCHOBOINOJAralplue IMOHATUS (XUMUYECKUI
CTaHAAPTHBIX U TPYAOTIO0HE; DJIEMEHT, aTOM, JJIEKTPOHHas oOoyoyka aroma, S-, p-, d-
HECTaHAPTHBIX - TOTOBHOCTH K AKTUBHOM JESTENIbHOCTH | DJIEKTPOHHbIE ~ OpOMTaIM  aToMOB, HOH,  MOJEKyJa,
CUTYalMsIX U HECTH 3a | TEXHOJIOTMYECKOMN " COLIMAJIBHOM HaIIPaBJIEHHOCTH, | BAJICHTHOCTD, AIEKTPOOTPULIATEIIBHOCTb, CTEIIEHb
HHX CIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENBHO | OKMCIEHHUS, XMMHMUYECKas CBS3b, MOJb, MOJIIpHas Macca,
OTBETCTBEHHOCTh BBITIOJIHATH TaKYHO JAESATEIbHOCTD; MOJISIpHBI 00BEM, YIIEpOJHBIA CKeleT, (PyHKIMOHATbHAS

- WHTEpPEC K pa3IMuHbIM cdepaMm npodecCHOHATBHOU
JIEATeITbHOCTH.

OBJaageHue YHHMBeEPCAJIbHbIMH yueOHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIe JIOTHYECKHeE NeiiCTBHA:

- CaMOCTOSITENFHO (OPMYIHPOBATh M AKTYaAIH3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OTIPENIETIATH 1EIH JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTphl U
KPUTEPUU HUX JOCTWKEHUS, BBISBIATh 3aKOHOMEPHOCTH |
MPOTHBOPEUHS B PACCMaTPUBACMBIX SIBJICHUSX; BHOCHTH
KOPPEKTHUBBI B  JICATEIBLHOCTh, OIIEHUBATh COOTBETCTBHUE
pe3ynbTaToB  LIENSAM, OICHHBAThb  PHUCKH  MOCIEICTBUI
NESATENHHOCTH;

- pa3BUBaTh KPEATHMBHOC MBIIIJICHUE TIPH PEIICHUH
KU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIeN0BaTeIbCKUE TeCTBUS:

- BJIQJIETh HaBBIKAMHU  Y4eOHO-HCCIEOBATENbCKOM U
MIPOEKTHOM eATeIbHOCTH, HABBIKAMH pa3pellieHus mpooiem;

rpynmna, paauvkaig, H30MepHUs, H30MeEpbl, TOMOJIOTHYECKUI
ps, TOMOJIOTH, YIIJIEBOZOPOIBI, KHCJIOPO/JI- "
a30TCO/ICpKAIINe COCNMHEHUs, OWOJOTMYECKH aKTHBHBIC
BemiecTBa (YrJIeBObI, KUPBI, OCITKH), MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COCIUHCHHUS,
KPUCTAUTMYECKasT PEIIeTKa, TUIBl XUMHYECKUX pPEaKIuit

(OKHCTHTEIIEHO-BOCCTAaHOBHUTEIIBHEIE, 9K30- "
SHJOTEPMHYCCKHE, PEaKIMK HWOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIHTHI, HE3JICKTPOJIUTHI, ANIEKTPOJIUTHYECKAS

JUCCOLIMAIUSI, OKHUCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON pPEeaklnKi, XUMUYECKOe PaBHOBECHE), TEOPUU H
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX
BeuectB A.M. bByriepoBa, Teopusi 3IEKTPOJUTUYECKOU
qucconmanuu, nepuoauyeckuii 3akoH J[.M. Menneneena,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, PAKTOJIOTUICCKUE CBEICHUS O
CBOICTBAX, CcoCTasBe, MOJIyYEHUH u 0e30macHOM

HCIIOJIb30BAHHNH BayKHEHIITHX HCOPraHn4eCKux 151
OpraHn4YCeCKUux BCIICCTB B 6LITy n HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA, - YMCTH BBIABJIATH XAPAKTCPHBIC

MPU3HAKHW U B3aUMOCBA3b M3YYCHHBIX HOHSITHfI, IIPUMCHSTH




- BBIABJIATH HpI/I‘II/IHHO -CJICACTBCHHLIC CBs3HU 148
aKTyaJH/ISI/IpOBaTI) 3a11aqy, BBIABHUT'AaTh FI/IHOTGBY cec pemeHI/m,
HAaXOIUThb apI‘YMeHTI)I JIA 10Ka3aTCeJIbCTBA CBOUX y’I‘Bep)KIleHI/If/'I,
3a1aBaTh [apaMeTPhl U KPUTECPUH PELLICHUS

- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)Ie B X0I€ pGIHGHI/ISI 3aa4n
pe?.y.IH)TaTI)I, KpI/ITI/I‘ICCKI/I OLICHUBATh WUX I[OCTOBepHOCTI),
HpOFHO?:I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX; -yMeTI)
nepeHochL 3HAHUA B HOSH&B&TGHBH}/}O 158 HpaKTI/ILICCKyIO
0071aCTH JKU3HEIEATESIBHOCTH; - YMETh WHTETPUPOBATh
3HAHUS U3 pa3me HpGI[MeTHI)IX 06HaCTefI; - BBIIBUT'aTh
HOBBIC UJICHU, npe)maraTL OpI/IFI/IHaJ'IBHBIe IIoaAXoabl U peI_HeHI/ISI;
- CIOCOOHOCTh WX HKCIIOJIL30BAHUS B ITO3HABATEIILHOU U
COIMAJIBHOW MPAKTUKE

COOTBCTCTBYIOIIMEC TIIOHATHUA IIPpH OIMCAHWH CTPOCHUA U
CBOIICTB HCOPraHMYCCKNX M OPraHMYCCKHUX BCIICCTB U HUX
HpeBpameHMﬁ; BBISIBIISITH B3aNMOCBSI3b XUMHUYECKUX 3HAHUH
C IIOHATUAMHA n NpeaACTaBICHUAMU ApYyrux
CCTCCTBCHHOHAYUYHBIX IIPCAMCTOB; - YMCTb MCIIOJIB30BATh
HAanMCHOBAaHUA XMUMHNYCCKHUX COCIII/IHGHI/Iﬁ MCXKIAYHApOAHOT'O
CO103a TEOPETUYECKON U PUKIAJHON XUMHUH U TPUBUAJIbHBIE
Ha3BaHWs BAXHEUIIMX BEMIECTB (ITHJICH, alleTUJIEH,
raunepud, ¢GeHos, QGOopManmbIeTHA, YKCyCHash KHCJIOTa,
IJIMIUH, YrapHbI ra3, yrjeKHCIbld ra3, aMMHaK, TalleHas
U3BECTh, HEralleHas HM3BECTb, NUThEBAas COJa U JAPYrUX),
COCTaBJATH (OPMYJIBI HEOPTAaHMYECKHMX W OPraHUYeCKHUX
BCIICCTB, YPaBHCHHUA XUMHUYCCKUX peaKHI/If/'I, OOBICHATh HX
CMBICII; IOATBEPIKAATh XapPaAKTCPHBIC XUMHYCCKUC CBOIiCcTBa
BELIECTB COOTBETCTBYIOIUMU IKCIIEPUMEHTAMHU U 3aIIUCAIMU
YPAaBHEHUI XMMHMYECKHUX DPEAaKLHW; - yMETb YCTAHABJIMBATH
IIPUHAUICKHOCTD M3Y4EHHBIX HEOPraHUYECKHUX u
OPraHMYECKHX BELICCTB K OINpEACICHHBIM KiaccaM u
IpylIaM COEAWHEHUH, XapaKTepu30BaTb HUX COCTaB U
BAOXHEHIIIME CBOMCTBA; ONPENENATh BHIbl XUMHYECKHX
CBA3EH (xoBaneHTHas, HOHHas, MeTaJUIN4ecKas,
BOJIOPOJIHAs), THUIbl KPUCTAJIMYECKUX PELIETOK BEIECTB;
KJIaccu(pUIMPOBaTh XMMUUYECKHE PEAKLIUHU; - C(hOPMUPOBATh
IPEICTaBICHUS: O  MaTepUallbHOM  €IWHCTBE  MUDA,
3aKOHOMEPHOCTSX W I03HABAEMOCTH SBJICHUM NPUPOJIBI; O
MECTE U 3HAaYE€HUU XMMHH B CHCTEME ECTECTBECHHBIX HAYK U €€
poJ B 00ecrieueHu yCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA:
B PpELICHUU MNpoOJIEeM 3KOJIOTHYECKOM, 3HEpreTMYeckoi Hu
NUILEBOM 0€30MacHOCTH, B Pa3BUTUU METUIMHBI, CO3aHUU
HOBBIX MAaTEpUATOB, HOBBIX MCTOYHHMKOB DHEPIUH, B
o0ecrieyeHUH palMOHAJIBHOTO HPUPOJONOJIb30BAHUSA, B
(GOpMHUpPOBAHMU  MHPOBO33PEHUS U OO0mIEH KYJIbTYpHI




YeJ0BeKa, a TaKKe OKOJIOIMYEeCKM O00OCHOBaHHOIO
OTHOLIEHMSI K CBOEMY 3/I0POBbI0 U MPUPOJHOU Cpere; -
BJIa/IETh CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAral0IIM€e MOHATHSA (JIONMOJHUTEIBHO K CHUCTEME
HNOHATUM 0a30BOro YpOBHS) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTOMa, TMOpHAM3alus aTOMHBIX
opOutaneit, xumuueckas cBsa3b (" " u "", KpaTHBIE CBSI3H),
MOJISIpHasi KOHIIEHTpalus, CTPYKTypHas Gpopmyna, U30MepHs
(cTpykTypHasi, reomeTpuyeckas (LMC-TpaHC-U30MEpPHS),
TUIIBI XUMHUYECKUX peakuui (roMo- M TIeTepOTeHHBIE,
obpatumble U HeoOpaTUMbl€), pacTBOpPbl (MCTUHHBIE,
JTUCTEPCHBIE  CHUCTEMbI), KPHUCTAJUIOTUIPATHI, CTENEHb
JUCCOLIMALINH, 3JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHUE 3HAHUS,
JeKallue B OCHOBE IIOHMMAaHMsS INPUYUHHOCTH U
CUCTEMHOCTH  XUMHYECKUX  SIBJICHMH,  COBpPEMEHHbIE
NpPEJCTAaBICHUs O CTPOEHUM BELIECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM u HaMOJIEKYJISIPHOM YPOBHSIX;
NpPEICTAaBICHU O MEXaHW3MaX XMMHUYECKHX pEaKLHi,
TEPMOANHAMHUYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
IPOTEKaHMUs, O XHUMHYECKOM pPABHOBECHM, JHUCIIEPCHBIX
cucreMax, (PaKToJIOrMYecKHe CBEIEHHsT O CBOMCTBax,
cocraBe, IIOJYy4eHUHM M  0O€30IIaCHOM  HCIOJIb30BaHUU
BOXHEHUIIMX HEOPraHMYECKUX M OPraHUYeCKUX BELIECTB B
OBITY M NPAKTUYECKON JedTelNbHOCTH YeNIOBEeKa; OO0LIuX
Hay4YHbIX NPUHIUIAX XUMHYECKOTOo IPOU3BOJACTBA (HA
OpUMepe IPOU3BOJACTBA CEPHOM  KUCIOTHI, aMMMaKa,
MeTaHoNa, MepepaboTku HedTH); - yMeTb MNPOBOAUTH
pacyeTbl 1O XUMHUYECKMM (opMylnaM U  ypaBHEHHSIM
XMUMHUYECKUX peakIMi C HCHOJB30BaHUEM (PU3MUECKUX
BEIMYMH (Macchl, oObeMa ra3oB, KOJHYECTBA BEILECTBA),
XapaKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI:




pacyeThl 10 HAXOXKACHUIO XUMUYECKOH (OPMYITBI BELIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peakuuu, e€ciau OJHO M3 HMCXOJHBIX BELIECTB JAHO B BUJE
pacTBopa C ONPEEIEHHOW MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA WJIN JaHO B M30BITKE (MMEET NMPUMECH); PacueThl
MaccoBOM MM 0OBEMHOM JIOJIM BBIXOJA MPOJAYKTA pEaKLUu;
pacyeTsl  TeroBoro  3ddexra  peakiuil, 0OBEMHBIX
OTHOIIEHWH Ta30B; - YMETb BBIABIATh XapaKTEepHbIE
IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHATHI, NPUMEHAThH
COOTBETCTBYIOIIME MOHSTHUS NPU ONHCAHUU CTPOCHMS U
CBOMCTB HEOPraHMYECKUX WU OPraHUYECKHUX BELECTB U HUX
MPEeBpaLICHU; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI
C TIOHATHUSAMHU U TPEACTABICHUSMHU JAPYTUX MPEIMETOB s
0oJiee OCO3HAHHOTO MOHUMAaHHS U OOBSICHEHHUS CYIHOCTH
MaTEpHAIbHOTO €JUHCTBA MHUPA; HUCIIOJIB30BATH CUCTEMHBIE
XUMUYECKHE 3HAHUS A OOBACHEHHS U NPOrHO3UPOBAHMS
ABJICHUH, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOLY; - YMETh
MCIIOJIb30BAaTh HAMMCHOBAHUSA XUMHUYECKUX COCIUHEHUHN
MEXKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPHUKIATIHOU
XMMHMH U TPUBUAJIBHBIC HA3BAHUS BEILECTB, OTHOCSILUXCS K
W3YYEHHBIM KJaccaM OpPraHMYeCKUX M HEOPraHU4eCKHX
COCIMHEHUH; HUCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS bopmyn HEOPraHU4eCKUX BEIIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTBIX,
COKpAIlIEHHBIX M  CKEJETHbIX) (OpMyd OpPraHUYECKUX
BELIECTB; COCTAaBJIATh YPAaBHEHUs XMMMUYECKUX pEaKkUud U
pacKpbIBaTh ux CYLIHOCTb: OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI IOCPEICTBOM COCTABJICHUS
ANIEKTPOHHOIO OajlaHca 3THX peakUuil; peakiuuil MOHHOTro
oOMeHa IyTeM COCTaBJEHHS HMX IOJHBIX U COKPAILCHHBIX
WOHHBIX ypPaBHEHWMH; peakuud TUAPOIM3a, pEeaKuui
KOMILIEKCO0Opa3oBaHus (Ha NpuMepe I'UAPOKCOKOMITIIEKCOB




IIMHKa W  aJIOMHUHUA); MOJATBEPXKIAaTh  XapaKTEpHbIE
XMMHUYECKHE CBOMCTBAa  BEUIECTB  COOTBETCTBYIOLIUMU
OKCHEPUMEHTAMU M 3alUCSIMU ypaBHEHUH XMMHYECKHUX
peakuuii; - yMeTb KilaccuuUUpoBaTh HEOPraHUYECKHE U
OpraHMYecKHWe  BEIIEeCTBA U  XUMHUYECKHE  pEeaKluu,
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU IS
KJIaCCU(UKAMU  U3Yy4aeMbIX XMMHUYECKUX  OOBEKTOB;
XapaKTepHu30BaTh COCTAB U Ba)KHEHIIIME CBOWCTBA BELIECTB,
IpUHAUIEKANINX K OIpPENEeNeHHbIM KilaccaM U TIpynnam
CcoelMHEHUN (IpPOCThIE BEIIECTBA, OKCHUJBI, THUAPOKCHUIDI,
COJIM; YIJIEBOJOPOJIbI, POCThIE 3(PUPBI, COUPTHI, (PEHOIIBL,
albJIeTU/Ibl, KETOHbI, KapOOHOBbIE KHCIOTHI, CJIOXKHbBIE
3¢upbl, KUPbI, YIIIEBOJIbl, aMUHbBI, aMUHOKHUCIIOTHI, OEIIKN);
IPUMEHSTh 3HAHMUSI O COCTaB€ M CBOMCTBAX BELIECTB IS
SKCIIEPUMEHTAIBHOW TIPOBEPKU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TPOTEKAHUS XUMHYECKUX pEaKIUid |
IIPOTHO3MPOBAHUS BO3MOXHOCTEM HMX OCYIIECTBICHUS; -
YMETh MOATBEPKJATh Ha KOHKPETHBIX MPHUMEPAX XapakTep
3aBHUCHMOCTH PEAaKLHOHHONW CMOCOOHOCTH OpPraHHMYeCcKUX
COCMHEHUH OT KPaTHOCTH U TUIIa KOBaJICHTHOM cBsi3u ("' " 1
""), B3aMMHOTO BIHUSHHUS aTOMOB U TpPYIIl aTOMOB B
MOJIEKYJIaX; a TaKke OT OCOOCHHOCTEeH peanu3anuu
pa3IMYHBIX MEXAaHU3MOB IIPOTEKaHUs pPEAKUUU; - YMETh
XapaKTepU30BaTh JJIEKTPOHHOE CTPOEGHHE AaTroMoB (B
OCHOBHOM ¥  BO30YXIEHHOM COCTOSSHMM) ¥  HOHOB
XUMUYECKUX 3JIeMEeHTOB 1 - 4 mepuonoB Ilepuoamueckoit
cucreMmsl J[.M. MenzeneeBa u ux BaJICHTHbIE BO3MOKHOCTH,
ucnoib3ys nousrus "s", "p", "d-anexkTpoHHbI" OpOUTAIH,
HHEPreTUYECKUE YPOBHM; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX
VMU COEUHEHUH T10 MEpUoiaM U TpyIIam;
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OK 4.
Ocy1iiecTBIATh MOUCK
Y UCTIOJIb30BaHUE
uH(pOpMaINY,
HEOO0X0AMMOM 115t
3P PEKTHBHOTO
BBITIOJTHEHUS
npohecCHOHATBHBIX
3ajad,
po¢eCcCuOHAIBHOTO
Y JINYHOCTHOTO
pa3BUTHS

B o0s1acTH HEHHOCTH HAYYHOI 0 MO3HAHUSA:

- c(hopMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOMU
MIPaKTHKH, OCHOBAHHOTO Ha Jajiore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W UUTATENIBCKOW KYIbTYpbI
KaK CpelCTBa B3aMMOJIEHCTBUS MEXAY JIIOJbMU U TO3HAHUSA
MUpa;

- OCO3HAHHWE ILIEHHOCTH HAyYHOW JeSATEJbHOCTH, FOTOBHOCTH

OCYIIECTBIIATH IIPOEKTHYIO " HCCIIEJOBATEIBCKYIO
NEeATENbHOCTh UHANBUYAIbHO U B TPYIIIIE;
Osaanenue YHHUBEpPCaJIbHbBIMH y4eOHBbIMU

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ undgopmanueii:

- BJIAJICTh HABBIKAMU MOJIY4YEHUS UH(OPMAUU U3 HCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIIATh MTOUCK, aHAJIN3,
CHCTEMaTH3allMi0 U MHTEPIPETAU0 HHPOPMALUU PAa3IMYHbIX
BUJOB M (OpM MpPEACTAaBICHMS; - CO3JaBaTb TEKCThl B
pa3nuuHbIX (opMaTax ¢ ydeToM Ha3HaueHHs MH(pOpMaluu U
LEJIEBOM  ayauTOpuH, BbIOMpas ONTUMAIbHYO  (GopMy
IIPEJCTABICHUS U BU3yaIU3allUH;

- OLIEHUBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh UH(OpMaLuK, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCII0JIb30BaTh cpeacTBa MH(POPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUI B pEIIEHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OPIraHU3aLMOHHBIX 3a]1a4 C COOII0ICHUEM
TpeOOBAaHUN SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHHI,
pecypcocOepexeHns, MpaBOBBIX W 3TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOH 0€30MMacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABaHUS W 3alIMTHl WH(POPMAIINH,
nH(GOpPMaAIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

- yMeTh IUIAHUPOBaTh W  BBIOJHATh XUMHUYCCKUUN
IKCIIEPUMEHT (TPEeBpAIllEHUs] OPraHWYECKUX BEIIECTB IPU
HarpeBaHuu, MOJy4YeHHE 3TUJICHA U U3YYEHHUE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIIMH HA allbACTH/BI, KpaxMal, YKCYCHYIO
KUCIIOTY; JeHaTypanus OeNKOB NMpH HArpeBaHWU, I[BETHHIC
peakuu OeJKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa,
OTIpENIeNATh Cpely BOJTHBIX pAcCTBOPOB, KayeCTBEHHBIC
peakuuu Ha cyabdar-, KapOoHAT- U XJIOPHUJAHUOHBI, Ha
KaTHOH aMMOHWSI, pelaTh SKCIEPUMEHTAIbHbBIC 3aJadl 110
temam "Meramiel" u "Hemeramnsl") B COOTBETCTBHUU C
IpaBWJIaMU TEXHUKU OE€30MacHOCTH TMpH OOpalleHuu C
BELIECTBAMU u 1a00paTOPHBIM o0opynoBaHuEM;
NPEJCTaBIISTh PE3yAbTaThl XUMHUYECKOTO AKCIIEPUMEHTa B

dbopme 3amucu ypaBHEHHM COOTBETCTBYIOIIUX PEAKIHN W
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

- yYMeTh AaHaAJU3UpPOBaTh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
nHpopmaruu, cetb UHTEpHET 1 Ipyrue);

- BJAJETh OCHOBHBIMH METOJaMH Hay4yHOTO TMO3HAHUS
BELIECTB U XUMHUUYECKUX SIBJICHUM (HaOII0IeHIE, U3MEPEHHE,
SKCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETb NMPOBOJUTH PacyeThl M0 XUMHUYECKUM (opMyaaMm U
YpaBHEHUSAM XHMHUYECKHUX pEaKUuid C HCIOJIb30BaHUEM
buznyecKux BENWYHMH, XapaKTePU3YIOIIMX BEIIECTBAa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIC
YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUS Ui MPUHATHS PELICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

- yMeTh CaMOCTOSITEIbHO TUIAHUPOBAaTh U TMPOBOJIUTH
XUMHYECKUN SKCIIEPUMEHT (TOTy4YeHUE U N3YYCHHE CBOWCTB
HEOPraHMYECKUX U OPTraHMYECKHX BEIIECTB, KAYECTBEHHBIE
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peakuuyd  YrIeBOJOPOJOB  pa3jIM4YHBIX  KJIACCOB |
KHCJIOPOACOACPKAIINX OPraHMYECKUX BEIIECTB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHMIO
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB) C COOJIIOJIEHUEM
npaBui  0Oe30macHOro  oOpamieHusi C  BEMECTBAMH U
nabopaTopHBEIM  000pyIOBaHWEM, (OPMYIUPOBATH IEIH
UCCIICIOBAHUS, TMPEAOCTaBIATh B  pasiudHod  (opme
PE3YNIbTAThI IKCTICPUMEHTA, aHATM3UPOBATh U OLIECHUBAThH UX
JIOCTOBEPHOCTH;

- yMeTh OCYIICCTBIISATH  IICJICHANIPABJIICHHBIA  TIOWCK
XAMHYECKOH WHOOPMAMA B  Pa3IMIHBIX HCTOYHHKAX
(HaydHas u y4yeOHO-Hay4yHas JMTepaTypa, CpeIcTBa
MaccoBoi wuH(poOpManuH, ceTh VHTepHET U JApyrue),
KPUTHYCCKH aHAJU3UPOBATh XUMHUYECKYIO HH(POPMAITHIO,
nepepabaTbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBHM C
MOCTaBJICHHOU y4eOHOM 3a/1aueii;

- BJIAQJIETh CUCTEMOM 3HAHUI O METOJaX HAyYHOT'O TO3HAHUS
SBJIGHUN TPUPOJIBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
u YMEHUAMHU MIPUMEHSITh 3TH 3HAHUA npu
SKCIIEPUMEHTAJILHOM  MCCIEIOBAaHUU BEUIECTB U JUIA
OOBsCHEHUS XUMHMYECKUX SIBJICHHUM, HMEIOLUIUX MECTO B
OpUPOJIE TPAKTUYECKON JeATEIbHOCTH 4YelOBEeKa U B
MOBCE/IHEBHOM JKU3HU

OK 6. Paborats B
KOJUICKTUBE U
KOMaHJie,
3¢ HEeKTUBHO
oOmaThes ¢
KOJUIETaMH,
PYKOBOJICTBOM,
MOTPeOUTENIMU

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSTEILHOCTH |
CaMOOTIPEICIICHUIO; -OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEA0BATEIbCKOM, MPOEKTHONW U COIMAIBHON JICATEIHbHOCTH;
OBJaanenue YHHUBepPCAJIbHBIMU KOMMYHUKATHBHBIMU
JeliCTBHSIMU:

0) coBMecTHas AeSITeJIbHOCTh

- TMOHUMAaTh M HCIIOJIB30BATh TMPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYAIbHOU PabOTHI;

- yMeTb IUIAHUpPOBaTb M  BBINOJHATH XUMHUYECKUH
9KCHEPUMEHT (IIPEeBpallleHHs] OpPraHMYECKUX BEIIECTB IpU
HarpeBaHMH, NOJy4YEHUE 3TUJIEHA U U3y4EHHE €ro CBOMCTB,
Ka4eCTBEHHbIE PEAKIMU Ha allbJETU/Ibl, KpaxMaj, YKCYCHYIO
KUCIIOTY; JieHaTypauus OelKOB NpH HarpeBaHWH, I[BETHHIE
peakuuu OeJKOB; MPOBOAUTH PEAKIUH HOHHOTO OOMeEHa,
ONPENENATh Cpeldy BOJIHBIX pacTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cynbgar-, KapOoHAT- M XJIOPHJ-aHUOHBI, Ha
KaTHOH aMMOHMsI, peliaTh SKCIEPUMEHTAJIbHbIE 3a/1aud IO
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- IPUHUMATD L€ COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH
U KOOPJAMHUPOBATh ACUCTBUA MO €€ JOCTHUKEHHUIO: COCTABIISTh
IJIaH JICWCTBUM, paclpeAcisiaTb poJid C Y4eTOM MHEHMM
YYaCTHHUKOB OOCYKIAaTh Ppe3yJbTaTbl COBMECTHOW paboThI; -
KOOPJIMHUPOBATH U BBINOIHATH PabOTy B YCIOBUSX PEalbHOIO,
BUPTYaJIbHOTO W KOMOWHUPOBAHHOTO B3aUMOJECHCTBUS; -
OCYIIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B
Pa3IUYHbIX CUTYalUIX, IPOSIBISTH TBOPUYECTBO U BOOOpaKeHUE,
OBbITh UHUIIMATUBHBIM

OBianenue YHHMBEPCAJIbHBIMH
ACUCTBUAMM:

I) IPUHATHE ce0sl U APYTUX JIIOAe:
- IPUHUMATh MOTHBBI U ApTYMEHTBI IPYTUX JIFOAEH ITPY aHATIN3€E
pe3ynbTaTOB AEATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIUX JIOJeH Ha OUIMOKH; -
pa3BHUBaTh CIOCOOHOCTH MOHMMATh MHUpP C MO3UIUHU APYroro
YEJ0BEKa;

pPeryJsiTHBHBIMH

temam "Meramiel" u "Hemeramnel") B COOTBETCTBUH C
MpaBWIAMHA TEXHUKH OC30MAaCHOCTH TMPH OOpalleHHH C
BEILIECTBAMH u 1a60paTOPHBIM o0opymoBaHuEM;
MPEICTABISITh PE3YIbTATHl XMMHUYECKOTO 3KCIIEPUMEHTa B
dbopme 3amKcH ypaBHEHHUM COOTBETCTBYIOIIUX PEAKIHN U
dbopMyIMpoBaTh BBIBOJBI Ha OCHOBE 3TUX PE3YyJIbTATOB; -
YMETh  CaMOCTOSATEIBHO IUIAHHPOBATh W TPOBOJUTH
XUMHYECKUN SKCIIEPUMEHT (TIOJTy4€HUE U N3YYEHHE CBOWCTB
HEOPraHWYECKUX M OPTaHUYCCKHX BEIICCTB, KAYCCTBCHHBIC
peakmuu  yrJIeBOJAOPOJIOB  Pa3MUYHBIX  KJIACCOB |
KHCIIOPOJICOACPKAINX OPraHUYECKUX BEIIECTB, PpEIICHUE
AKCTIEPUMEHTATbHBIX 3ama4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB) C COONIOCHIEM
mpaBuil  0e30mMacHOro oOpamieHusi ¢ BEHeCTBAMH U
nabopaTopHBIM  00OpyIHOBaHWEM, (HOPMYITHPOBAThH IIEJIH
UCCIIEIOBAHMS, TPEAOCTaBIsATh B  pa3IuyHod  (dopme
pe3yabTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh MX
JIOCTOBEPHOCTH;

[IK 1.5.
OcymiecTBIATh
dhopmMupoBaHue U
XpaHEeHHe e
roJiyyatesieid MeHCUi,
MOCOOUi U Ipyrux
COILIMANIbHBIX BBIMJIAT

B yacTtu Tpy10BOro BOCIIUTaHUS:
- TOTOBHOCTH K TPYZly, OCO3HaHHE [IEHHOCTU MacTepCTBa,

TPYyI0JII00HE;
- TOTOBHOCTb K aKTHBHOMN JeSITeTbHOCTH
TEXHOJIOTUIECKOH " COITUAITEHOU HaIpaBJICHHOCTH,

CIOCOOHOCTh MHHUIIMMPOBATH, IJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyIO JESTEIIbHOCTD;

- UHTEpPEC K pasIuyHbiM cdepaM mpodeccHoHaTbHON
NESATETHBHOCTH.

OBJagenue YHHMBEPCAJIbHBIMHA
MO3HABATEJIbHBIMY JIeHCTBUSIMH:

a) 0azoBble JIOTHYECKHE IeliCTBHS:

- CaMOCTOSITENIBHO (POPMYITHPOBATh U aKTyaTU3UPOBATh
po0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Y4eOHbIMH

-BJIQJIETh CUCTEMON XUMHUYECKUX 3HAHUMN,

- yMeThb IUIAHUPOBaTb U  BBIOJHATh XUMHUYECKUI
SKCIIEPUMEHT;
- chopMupoBaTh  IPEACTABICHUA: O  XUMHUYECKOUH

COCTaBJISIFOILIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpPa, pOJU
XUMHHM B TIO3HAHWM SIBICHUH MPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJABTYpPhl JMYHOCTH, €€ (PYHKIHOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOMW Ui PEIICHUS MPAKTUYECKHX
3aJ1a4 ¥ SKOJIOTHYeCKH 000CHOBAHHOTO OTHOLIEHHSI K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

- YMETh cobmroaaTh IIpaBUIIa JKOJIOTUYECKHU
1enecooOpa3Horo  TOBEAEHUS B OBITY U TPYIOBOM
JIEATEIIbHOCTU B LENSAX COXPAHEHUs CBOETO 3I0pOBbS U
OKpYKalolllel TNPUPOJHOM CpPEAbl, YUYUTHIBATH OIACHOCTh
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- yCTaHaBJIMBAThH CYILIECTBEHHBIN MPU3HAK UIH OCHOBAHUS
IUTsL CpaBHEHHMSI, KJIacCU(UKAIIMH 1 0000IIeHUS;

- OTIPENETATh eI ACSITEIBHOCTH, 33/1aBaTh MapaMeTPhl U
KpUTEPUU UX JOCTWKEHHUS, BBISIBISATH 3aKOHOMEPHOCTH |
MPOTHUBOPEUYHS. B PACCMATPUBAEMBIX SIBJICHUSX; BHOCHUTH
KOPPEKTUBBI B  JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pe3yinbTaTOB  IIEJIsIM, OILIEHUBATh  PUCKH  TOCTEACTBUMN
NEeSITENHHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€ HCCIeN0BaTEIbCKUE eCTBUS:

- BIIQJIETh HABBIKAMHU y4EOHO-HCCIICIOBATEIHLCKON U
MIPOEKTHOM JESITEIIbHOCTH, HABBIKAMH pa3penieHus mpooem;

- BBISIBIISATH MPUIUHHO-CIICJICTBEHHBIE CBSI3U 71
aKTyaJIM3UpOBATh 3a/1ayy, BBIJBUTATh THIOTE3y €€ PEIICHHS,
HaxOJIUTh apTYMEHTHI JUIS J0Ka3aTEIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHS 3aJadu
pe3ynbTaThl, KPUTHYECKH OIEHWBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHWE B HOBBIX YCIOBHSX;, -YMETh
MEPEHOCUTh 3HAHMS B TI03HABATCIBHYI0 U IPAKTUYECKYIO
00J1aCTH )KU3HEIEATECTLHOCTH; - yMETh WHTETPUPOBATH
3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH; - BBIJIBUTATh
HOBBIE HJICH, TIpe]IaraTb OPUrHHAIBHBIC TIOJIXO0/IbI U PEIICHHUS;
- CIOCOOHOCTh MX HCIIOJIB30BAHMS B IO3HABATCIILHOW H
COITMAIbHOM MTPAKTHUKE

BO3/ECHCTBUS Ha )KUBbIE OPraHU3MbI ONIPEICIICHHBIX BEIECTB,
MOHUMAsi CMBICI TI0KA3aTeyid MPENebHOM JIOIMYCTUMOMN
KOHUEHTpPALIUH;

JIP 10. 3a0oTamuiics
0 3alIUTe
OKpYKarollen cpebl,
cOoOCTBEHHOM U
qyX0i 0€30MacHOCTH,

B 0061acTH 5KOJIOrMYECKOr0 BOCIUTAHMA:

- C(I)OpMI/IpOBaHHOCTB AKOJIOTHYECKOM KYyJIbTYpPbI, IOHUMAHUC
BJIMSHHUA CONUAIIBHO-3KOHOMHWYCCKUX MPOUCCCOB Ha COCTOSIHHUC
HpHpOI[HOfI U COLIMAILHOM CpCabl, OCO3HAHUC rJ00aIIbHOTO
XapaKTepa SKOJIOTHYCCKUX HpOGJ’IGM;

- chopMHpOBaTh  NPEACTABICHUSA: O  XUMHUYECKOH
COCTAaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpA, PO
XMMUU B TO3HAHUU SIBICHUH NPUPOAbI, B (OpMUpOBaAHHH
MBILUIEHUS] U KYJIbTYphl JIMYHOCTH, €€ (hYHKIMOHAILHOU
I'PaMOTHOCTH, HEOOXOIMMOMN JUIsl pelleHUs] MPaKTHYECKUX
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B TOM YHCJIE
U poBoOi

- IUIAHUPOBAHUE U OCYILLECTBIICHUE JIEHCTBHUI B OKpYXKarolen
cpele Ha OCHOBE 3HAaHMs LEJIe YCTOWYMBOIO Pa3BUTHS
YEJI0BEYECTBA; AKTUBHOE HENPUATHE ACUCTBUM, NPUHOCAIIUX
BpEl OKPYXKAIOIIEH Cpeae;

3a/1a4 ¥ SKOJIOTUYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cpelie;

- YMETh co0Io1aTh npaBuia 9KOJIOTUYECKU
[eNIeco00pa3HOro  TOBEACHUST B OBITY ©  TPYIOBOMU
NESTEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/0POBbS U
OKpYXKalolled NPHUPOTHON Cpebl; YYUTHIBATh OIMACHOCTH
BO3JICUCTBUS HA )KMUBBIE OPraHU3MbI OTIPE/ICIICHHBIX BEIIIECTB,
MOHUMAsi CMBICT TIOKA3aTeyid MPENebHOM JIOMYCTUMOMN
KOHIICHTPAIIUH;

- YMeTh MPOTHO3UPOBATh, AHAIMU3UPOBATH M OIICHUBATH C
MO3UIMI  DKOJOTHYECKOM  0€e30MacHOCTH  MOCJIEACTBUSI
OBITOBOM W TIPOM3BOJICTBEHHOW JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOW  BEIIECTB; HCIOJB30BAThH
MOJTYYCHHBIC 3HAHUS JUISI MPUHATHS TPAMOTHBIX pEIIeHUN
npoOiieM B CHUTYyallUsiX, CBSI3AHHBIX C XUMHUEH; - YMeETh
OCO3HAaBaTh OMACHOCTh BO3JICHCTBHS Ha >KUBBIE OpraHU3MBbI
ONPENEICHHBIX BEUIECTB, IIOHMMAas CMBICI MOKa3aTess
MpEeAEIbHON JIONMYCTUMOM KOHLEHTpAlUUu, U MOSCHATH Ha
npuMepax CrocoObl YMEHBLIEHUS U TMPEAOTBPAILECHUS HX
BPEJHOI0 BO3JCHCTBHS HA OPTAHU3M YEJIOBEKa.

JIP 13.
JleMOHCTpUpYIOIIHii
TOTOBHOCTb U
CIOCOOHOCTH BECTH C
JIPYTUMU JTIOAbMH,
JOCTUTAaTh B HEM
B3aMMOTIOHUMAaHHMUS,
HaXOJUTh 00IIHe
L[ETH U COTPYTHUYATH
JUIS UX TOCTHXKEHUS B
npodeccruoHaIbHON
JeSITENIEHOCTH

OBiagenue
NEUCTBUSIMU:
0) cOBMeCTHas JICITEIbHOCTh

- NOHMMaTh W UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHJIHON M
WHIUBUIYAIbHOU PaOOTHI;

- MPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAThH
U KOOPAVMHUPOBATH JCUCTBUS IO €€ JOCTHKEHHUIO: COCTABIIATH
IJIaH JIEWCTBUH, paclpeAciaTh poJid ¢ Y4YETOM MHEHHM
YYAaCTHUKOB OOCYXJaTh pPE3yJIbTaThl COBMECTHOW paboThHI; -
KOOPJIMHUPOBATH U BBIMOIHITH PabOTy B YCIOBUSAX PEATHHOTO,
BUPTYaIbHOTO W KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS; -
OCYHIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE TMOBEJACHUE B

YHHUBCPCAJIbHBIMU KOMMYHHKAaTHUBHBIMHU

- yMeTb IUIAaHUpPOBaTb M  BBIIOJHATH  XUMHUYECKUH
9KCIEPUMEHT B COOTBETCTBUM C IPaBWJIaMU TEXHUKHU
0e30macHOCTM  IIpU  OOpallleHMH C  BEIeCTBAMH U
71a00paTOPHBIM 000pPYIOBAaHUEM; IPEACTABIATh PE3YJIbTaThI
XMUMHYECKOI0 3KCIIepUMEHTa B (OopMe 3aluch ypaBHEHUH
COOTBETCTBYIOLUX peakiMid ¥ (OpMYINPOBATH BBIBOJbI Ha
OCHOBE 3THX Pe3yJbTaTOB;

-yMETb  CaMOCTOSITEJIBHO  IUIAHUPOBAaTh U  INPOBOJIUTH
XUMHUYECKMH OKCIEPUMEHT C  COOJIIOJICHHEM  MpaBUII
6e3omacHoro oOpalieHus ¢ BELlecTBaMU U JIaOOPAaTOPHBIM
obopynoBaHuem, (GopMyaHpoBaTh LEIH HCCIETOBaHMS,
OpeJOCTaBIATh B pa3nuyHOM  dopMe  pe3ynbTaThl




15

Pa3IMYHBIX CUTYALUsX, IPOSBIISATH TBOPUYECTBO M BOOOpAKEHHUE, | SKCIICPUMEHTa,  aHAIM3UPOBaTh M OLEHMBAaTh  HUX

OBITh MHUITMATHBHBIM JIOCTOBEPHOCTH;

OBnazeHne yHUBEpPCAIbHBIMU PErYJIATUBHBIMU JEHCTBUSAMMU:

I') IPUHSATHE C€0s1 U IPYTUX JIFOJIEH:

- IPUHUMATh MOTHUBBI U apIYMEHTBI IpYTUX JII0JEH IpU aHaln3e

pe3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPaBO APYIUX JIIOJeH Ha OLIMOKH; -

pa3BHUBaTh CIOCOOHOCTH MOHMMATh MHUpP C MO3UIMH JIPYroro

YeJI0BEKa;
JIP 15. B gactu Tpy10BOTO BOCIIUTAHHUS: - yMeThb IUIAHUPOBAaTh M  BBINOJHATD XWMHYECKUI
[posiBstromuit - TOTOBHOCTH K TPYZly, OCO3HAaHHE LIEHHOCTU MAacTepPCTBa, | IKCIIEPUMEHT B COOTBETCTBUU C MpPaBUJIAMH TEXHUKHU
IpaXKIaHCKOe TpYAOIIO0HE; - TFOTOBHOCTh K AaKTHUBHOM J€ATEIbHOCTH | 0€30aCHOCTM MHpH  OOpalleHHMH C  BEIIeCTBaMU U
OTHOIIIEHHE K TEXHOJIOITMYECKON u COLIMAJIbHOM HaNpaBJIEHHOCTH, | 1a00PaTOPHBIM 000PYIOBaHUEM; MPEACTABIATh PE3YIbTAThHI
npodeccruoHaIbHON CIIOCOOHOCTh MHUIIMHPOBATH, MIIAHUPOBATH U CAMOCTOSTENIBHO | XMMHUYECKOIO JKCIEpUMEHTa B (opMe 3allucu ypaBHEHM
JEeATENbHOCTH KaK K | BBIIOJHATh TAKYIO 1€ATEIbHOCTD; COOTBETCTBYIOIUX pEeAKIMi M (OPMYINPOBATH BBIBOJBI HA
BO3MOKHOCTH - UHTEpEC K pa3IuyHbIM cdepaM Mpo(hecCHOHAIBHON | OCHOBE 3TUX PE3YJIbTaTOB;
JMYHOTO y4acTus B NESATeIbHOCTH. - yMeThb AaHAJIM3UPOBaThb XHMMHUYECKYI0 HH()OpPMALHIO,
pelLeHnu HOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOU
0OIIIeCTBCHHBIX, nHpopmaruu, cetb UHTEpHET 1 Ipyrue);
roCyJapCTBEHHBIX, - BJIAaJEeTh OCHOBHBIMM METOJIaMH HAy4YHOI'O IO3HAHUSA
0OIIeHaIIMOHATIbHBIX BEIIECTB U XUMUYECKUX SIBJIICHUH (HaOIt0AeHuE, U3MEpEHHeE,
npobiaem 9KCIEPUMEHT, MOJEIUPOBAHUE);

- YMETb NMPOBOJUTH PacUeThl MO0 XUMHUYECKUM (opMyaaM U
YpaBHEHUSAM XHMHUYECKUX pEaKIUid C HCIOIb30BaHHEM
bu3nyecKux BENWYHMH, XapaKTePU3YIOIIMX BEIIECTBAa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIC
YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIC XMMHUYECKHE 3HAHUS Ui MPUHATHS PEUIeHUi B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHHUEM;

- BJIAJIETh CUCTEMOW 3HAaHUM O METO/IaX HayYHOTO MO3HAHUs
SABJICHUI MPUPOJBI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX
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u YMEHHUSIMU MIPUMEHSTH 9TH 3HAHUSA npu
AKCHEPUMEHTAIBHOM ~ HCCJIEIOBAaHUU BEIIECTB W JJIA
OOBSICHEHHS XUMHUYECKHUX SBJICHUHM, HMEIOIINX MECTO B
MPUPOAEC MNPAKTUYECKOW JESITEIbHOCTH 4YEJIOBEKA M B
MMOBCETHEBHOM KM3HHU
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2. CTpyKTYpAa M cojiep:kaHue 0011e00pa30BaTeIbHON TUCHUILIMHBI

2.1. O0beM TUCHUILTHHBI U BH/IBI Y4eOHOI padoThI

Bua yueOHoi# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI S7

B T.4U.:

1. OcHoBHOE coaep:xanue (Bcero yueOHbIX 3aHSITHIA) 6
TEOPETHUECKOE 00yUeHue 1
1abopaToOpHBIE U MPAKTHYECKNE 3aHATHS 3(3)
npoMexyrounas arrectauus (/13) 2

2.CamocTosiesibHas padoTa 51

[IpodeccrnonanbHO — OPUEHTUPOBAHHOE COJIEpKaHUE (B 6

(dbopMe MPaKTHIECKOW TIOTOTOBKH)

B T.4..

TEOPETHUYECKOE 00yIeHUE 0

3

IMPAKTUYCCKUC 3aHATHA
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2.2. TemaTuveckuii miian u coaep:xkanue rucuumauabl OO/, 12 Xumus

HaumeHoBanue Conepxanue yueOHOro Mmarepuaja (OCHOBHOE, MPO(ecCHOHAIBHO- O0beM yacoB dopmupyembie
pa3/iesioB U TeM OPUEHTHPOBAHHOE, JIA0OPATOPHBIE U TPAKTHYECKHE 3AHATHS, NPUKJIATHOI KOMIIETEHI[MH
MOAYJ1b (IIPH HAJIUYHH)
1 2 3 4
OcHnosnoe cooepicanue
Pazgea 1. OcHOB cTpoeHUs BelIeCTBA 7
Tema 1.1. Crpoenue | TeopeTuueckoe o0yueHue 1 OK 03
aToMoB xuMHuueckux | CoBpeMeHHass MOJENb CTPOEHHUS aToMa. OJJEKTpOHHas KOH(Urypauus atoma. JIP 10
3NIeMEHTOB U npupoaa | Kimaccudukaims XAMHYECKUX DIIEMEHTOB (s-, P-, O-amemeHThl). BaneHTHBIC JIP 13
XUMUYECKOH CBSA3U JJNIEKTPOHBI. BaneHTHOCTb. DNEKTpOHHAass MNPUPOJA XHMHYECKOM  CBA3M. JIP 15
DNeKTpoOTpUIIaTeIbHOCTh. KOBasleHTHAs CBSI3b, €€ Pa3HOBUIHOCTH U MEXAHU3MBbI
oOpa3oBaHusi (OOMEHHBII M  JIOHOpPHO-aKIENTOpHbI). HoHHas  cBs3b.
Merammueckast cBsizb. BogopoaHas cBsi3b. MeXMOIEKYIIpHbIE B3aMMOICHCTBHS.
N3oTormb1, 0CHOBHOE U BO30YXJICHHOE COCTOSTHUE aTOMa, THOPHIU3AIIHs ATOMHBIX
opOuTanei.
CamocTosiTeqibHasi padoTa 3
KoBanenTHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN U
JTOHOPHO-aKIENTOPHBIN). MoHHas cBs3b. Meramnueckas cBs3b. BomopoanHas
CBSA3b.
Tema 1.2. Teoperuyeckoe o0yueHue OK 03
[Tepuonnueckuii 3akon | [lepunoanueckas cucrema xumuueckux snemenToB .. Menaeneea. ®usnyueckuit OK 04
u Tabania cMmbich [lepuoanueckoro 3akona [[.M. MenzaeneeBa. 3akoHOMEPHOCTH U3MEHEHUSI JIP 10
.. MenaeneeBa CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BELIECTB JIP 13
B COOTBETCTBUH C TIOJIOKEHUEM XHMHUYECKOro j3yneMeHTa B Ilepmonnueckoit JIP 15
cucteMe. MupoBo33peHueckoe 1 HayuHoe 3Hauenue [lepuoauueckoro 3akona /.M.
MenneneeBa. Ilporno3sr JI.M. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKUX
9JIEMEHTOB.
CamocrosiTeqbHast padora 3

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJaHHi Ha
XApPAKTCPU3AIINIK0 XUMHUUYCCKUX JICMCHTOB «MeTannndyeckue / HeMeTalNIHIeCKUe
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

CBOMCTBA, EKTPOOTPULIATEIBHOCTD U CPOACTBO K JIEKTPOHY XUMUYECKHX
3JIEMEHTOB B COOTBETCTBHUE C UX IEKTPOHHBIM CTPOEHUEM U I1OJI0OKEHUEM B
NIEPUOANYECKON CHCTEME XUMMUYECKUX di1eMeHToB /[ M. MenneneeBa»

Pazgen 2. Xumunueckue

peakiuu

Tema 2.1. Tumsl
XUMHAYECKUX PEeaKIHil

Teopernueckoe o0yueHue

Knaccudukanuss u TUMBI XUMUYECKUX PEAKIUM C ydacTHUEM HEOPTraHWYECKUX
BemiecTB. KonnuecTBeHHbIE OTHOMICHHS B XUMUU. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHBI B XMMHUHU M PACUYEThI M0 YPABHEHUSAM XUMHUYECKUX peakiuii. Moib Kak
€IMHHUIIAa KOJIMYeCTBa BeulecTBa. MosipHast Macca. 3aKOHbI COXPaHEHUSI MacChl U
sHeprur. 3aKoH ABoraapo. MomsipHblid 00beM Ta30B. OTHOCUTENTbHAS TUIOTHOCTh
rasos.

CamocrosiTesbHasi pabora
Peaxnnn xoMIutekcooOpa3oBaHus C y9acTHEM HEOPraHMYECKHUX BEIIECTB (Ha
npuMepe THIPOKCOKOMIUIEKCOB ITMHKA U aJTFOMHHUS).

OK 03.
JIP 10
JIP 13
JIP 15

Tema 2.2.
DIEeKTPOIUTHYECKAS
JUCCOLHAINI 1
HOHHBIA 00MeH

TeopeTrnyeckoe o0yueHue

Teopust dINEKTPOJUTHYECKONW AWCCONMANMK. Peaknuu HMOHHOTO OoOMeEHa.
CocraBienue peakiuii MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX IOJHBIX U
COKpAILICHHBIX MOHHBIX YpaBHEHU. ['uiponns coneil.

JlabopaTopHoe 3aHATHE

JlaboparopHas pabota «Peaknuu rugponusa». VccienoBanue cpensl pacTBOPOB
coliel, 00pa30BaHHBIX CUJIBHBIMU M CIAOBIMH IMPOTOJIUTAMHU, U HX pPEaKUUl C
pacTBopaMu Ienoyud M kapOonara HaTpus. CocTaBlieHUE peaklUuid THAPOIU3a
coueit

1(1)

CamocrtosTeabHas padora
3HaueHue ruapoin3a B OMOJIOTHYecKUX 0OMEHHBIX Mpoueccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIIEHHOCTH.

OK 03.
JIP 10
JIP 13
JIP 15

Pa3nea 3. Ctpoenue u

CBOMCTBA HCOPraHuvIeCKUX BCIIECTB

10

Tema 3.1.
Knaccuduxkarus,

Teopernueckoe odyuenune

Hpez[MeT HeOpFaHquCKOﬁ XUMUH. B3anMoCBsI3b HCOPTraHNMYCCKUX BCHICCTB.

OK 03.
OK 04.
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

HOMEHKJIaTypa
CTpOCHHE
HEOPraHUIeCKUX
BEIIIECTB

Knaccugukanuss HeopraHndeckux BemlecTB. [IpocThie W CIIOKHBIE BEIIECTBA.
OcHOBHBIE KJAacChl CIOKHBIX BEIIECTB (OKCHJIbI, THAPOKCUABI, KUCIOTHI, COJIN).
Homenknarypa 1 Ha3BaHME HEOPIraHMYECKUX BEIIECTB UCXOIA U3 UX XUMUYECKON
(hopMyIIBI MM COCTAaBIEHUE XUMUYECKOH (POPMYJIIbI UCXOMSI U3 Ha3BAHUS BEILIECTBA
[0 MEXKJIYHAPOJHOM WM TPUBHAIBHOM HOMEHKIAType. MexXMoyeKyIspHbIe
B3aumojieiicTBus. Kpucramnoruaparel. ArperatHble COCTOSHUSL — BEIIECTBA.
Kpucrannmueckue u amopgHble BeliecTBa. THUMBI KPUCTANIMYECKUX PEIIETOK
(aTomHasi, MOJIEKYJIsIpHAsi, MOHHAs, METaJUTHYecKas). 3aBUCUMOCTh (DU3UIECKUX
CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH.

CamocrosiTesbHasi pabora
[Ipuunnbl MHOTOOOpa3us BemiecTB. CoBpeMeHHbIE MTPEICTABICHHS O CTPOCHUH
TBEPABIX, XXUJIKUX 1 Fa3006p33HI)IX BCIIICCTB. }KI/I)IKI/IG KpHCTaJlJIbI.

JIP 10
JIP 13
JIP 15

Tema 3.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

TeopeTrnyeckoe o0yueHue

1. Meramipl. O0mue ¢Gu3nMdeckue W XUMHYECKHE CBOMCTBA METAJLIOB.
CriocoObl  monydyeHHsl. 3HaYeHHE METAUIOB W HEMETaUIOB B MPHUPOJAE H
KU3ZHEJESATEIbHOCTH YeJIOBEKa U OPTraHU3MOB.

2. Hemerannel. O6mue ¢uznueckue U XUMUYECKHE CBOWCTBAa HEMETAJUIOB.
Tunuunsie cBoiictBa MetawioB [Y— YII rpynn. Knaccudukamnus u HoMeHKIaTypa
COEIMHEHUI HEMETaJJIOB.

3. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEILECTB
(OKCHIOB, TUAPOKCUAOB, KUCIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB MPOCTBHIX BELIECTB, BOJOPOJHBIX COCIUHEHM, BBICIIMX OKCHUAOB U
TUAPOKCHUIOB.

JlabopaTopHoe 3aHsATHE

Jlaboparopnas pabota «CBolicTBa METalJIOB U HeMmeTalsioB». VccnemoBanue
(bu3MUeCKUX W XUMUYECKHMX CBOWCTB METalIOB W HeMeTaioB. Pemienue
SKCIIEPUMEHTAJIbHBIX 3a/lay M0 CBOMCTBAM XMMHUYECKUM CBOWCTBAaM METAJUIOB U

1(1)

OK 03.
OK 04.

JIP 10
JIP 13
JIP 15
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HaumenoBanme Conep:xanue y4eGHOro Mmarepuasa (0CHOBHOE, NPodeccHoHAILHO- O6bem 4acoB dopMmupyemble
pa3jieioB U TeM OpHEHTHPOBAHHOE, JIA00PATOPHBIE U MPAKTHYECKHE 3AHITHS, PUKIIATHON KOMIETeHIHH
MOAYJ1b (IIPH HAJIUYHMH)

HEMETAJJIOB, [0 pACMO3HABAHUIO M TOJYYCHHUIO COCAMHEHHH METAIOB U

HEMETAJIIOB

CamocrosiTesbHasi pabora 4

Koppo3sust MeTasioB: Bkl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIOB OT KOPPO3HH.

KpyroBopoThI GHOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.

Tema 3.3. TeopeTnueckoe o0ydenue OK 03.
IIpoussoncreo OO0uue npeacTaBieHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOJyYEHUS XUMHUYECKHX OK 04.
HCOPraHMYCCKIX BelecTB (Ha MpPUMEpe MPOM3BOJCTBA aMMHaKka, CEpHOW KHCIOThHI). UepHas u

BEILIECTB. 3HAYEHUE U JIP 10
[[BETHAsI METAJLTYPIHs.
MIPUMEHEHHE B OBITY U C 5 5 JIP 13
HA IPOMBBO/ICTEE amMocTosITeJIbLHasi padora JIP 15
[MpakTdeckoe TPUMEHEHHWE OJIEKTPOJM3a JUIS  MOJydeHHs  [IEJTOYHbIX,
[IEJIOYHO3EMENIbHBIX ~ METAUIOB W amoMuHus. CTeKino | CHIIMKaTHas
MPOMBIIUIEHHOCTh. [Ipo6aeMa 0TX0/10B U MOOOYHBIX MPOYKTOB.
Pazzen 4. CTpoenne ¥ cBOIiCTBA OPraHU4YecKHX BellecTB 14

Tema 4.1. TeopeTnueckoe odyuenue OK 03.
Knaccnguxamus, IIpeamer opranndeckoit XuMuu. B3anMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX JIP 10

CTpoCHHC 1 BEIIECTB. XUMUYECKOE CTPOCHHE KaK MOPSIOK COCTMHEHHS aTOMOB B MOJICKYJIC P 13

HOMEHKJIaTypa JIP 15
COTJIACHO MX BaJICHTHOCTH. OCHOBHBIE MMOJIOKECHHUS TEOPUU XUMUIECKOTO CTPOCHHUS

OpraHUYEeCKUX . . N

BeIIECTB opranuyeckux coeaunenuit A.M. BytiepoBa. YriepoHbli CKeIeT OpraHHYeCcKOi

MOJICKYJIBI. MOJIEKYJISIpHBIE U CTPYKTYpHBbIE (pa3BepHYThIC, COKpAIICHHBIC)
XuMHuueckre (Hopmysbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
cTpoeHus MosieKys1. M3oMepust u u3oMephl (CTPYKTYpHasi, reoMmerpudeckas (Iuc-
TpaHc-u3omepusi). KpatHocTh xumuueckoii cBsi3u. [ToHsTHE 0 QYyHKIMOHATBHON
rpymie. [IpHHIAIBI KIACCU(PHUKAIIMU OPTraHMYECKUX COCANHCHUIA.
CamocrosiTeabHasn pabora 2
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
MexnyHapoaHas HOMEHKJIATypa WU TNPUHUUIBI HOMEHKJIATYPbl OPraHMYECKUX
COCIMHEHUN.
Tema 4.2. CBolicTBa TeopeTquc]coe Oﬁyqeﬂue OK 03.
OPraHMYCCKUX OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COECTUHEHHUI OT/ENbHBIX KJIACCOB OK 04.
COeIMHEHN (0cOGeHHOCTH ~ KIMacCH(UKAMM W HOMEHKJIATypsl ~ BHYTPM  Kjacca; 1P 10
TOMOJIOTMUECKUH psl U oOmas Qopmyna; u3oMepus; (puU3MUecKkue CBOICTBa; ﬁg }g

XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHUS):

— TpenenbHbIE YIIIEBOJOPOMAbI. [opeHne MeTaHa KaK OJIMH W3 OCHOBHBIX
HWCTOYHUKOB TeIUIa B MPOMBIIUICHHOCTH M ObITy. CBOWCTBAa TPHUPOTHBIX
YTJIEBOJIOPOJIOB, HAXOXKACHHE B IPUPOJIC U IPUMEHEHNE aJIKaHOB;

— HempeeabHbIE U apOMAaTHYECKHE YTIIeBOI0Po b1, [lommmepusarus 3TiiIeHa KaKk
OCHOBHOE€ HalpaBJjeHUE €r0 UCIOJIb30BaHus. ['opeHue aneTuiieHa Kak MCTOYHHUK
BBICOKOTEMITEPATYPHOTO TUIAMEHH I CBAPKU U PE3KH METaJIOB;

— KHCIIOPOJICOACPKAIIUE COCTUHEHUS (CIUPTBI U TPOCThie APUpPHI, (HEHOBI,
aNbJIeru/Ibl U KETOHBI, KApOOHOBBIE KUCIIOTHI U UX Mpou3BOAHbIE). [IpakTHyeckoe
MPUMEHEHHE STUIICHTIIUKOJIS, TuiepuHa, penouna. [Ilpumenenue gpopmanbaeruna,
aleTanpJeruja, yKCYCHOW KHCIOThL. Mplla KaK COJM BBICHIUX KapOOHOBBIX
KUCJIOT. Moronue cBOMCTBA MblJIa;

— a30TcojepKallue COeTUHEHHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH).
Knaccudukanus 1 0cCOOEHHOCTH OPraHUYeCcKUX peakiuuid. PeakiinoHHbIE IIEHTPHI.
Panukansl. IlepBoHauyanpHble MOHATHS O THUMAX U MEXaHHU3MaX OPraHUYECKUX
peaKiuu.

JlaGopaTopHbIe 3aHATHSA

JlabopatopHass pabGota «llodydyeHue »STUIEHAa M M3y4EHHUE €ro CBOMCTBY.
[TomydeHue 3TuiIeHA U3 TaHOJA B Ja0OpaTOPUU M M3Y4YEHHUE ero (pU3MUECKUX U
XMMHUYECKUX CBOMCTB. COCTaBJIeHHE peaKkUMi NPUCOCAUHEHMsI U OKHCIICHUS Ha
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[ U
MOAYJ1b (IIPH HAJIUYHMH)
npuMmepe 3TuiieHa. PemieHue pacueTHBIX 3aad C MCIHOJb30BAHUEM IUIOTHOCTHU
ra3oB 110 BOJIOPOJY U BO3AYXY
CamocrosiTesbHasi pabora 9
Peaknmonneie nentpel. Pagukansl. IlepBoHadanbHbIE NOHATHSA O THNAX U
MEXaHHU3MaX OpPraHN4eCKUX peaKlni.
Tema 4.3. Teopernueckoe o0y4denne OK 03.
Opraunuyeckue buooprannueckue coequnenus. Ilpumenenue u Gnosoruyeckasl pojb yrieBoI0B. OK 04.
BelrecTsa B OxucieHue YrieBoJOB — HUCTOYHUK SHEPruU KUBBIX OpraHu3zMoB. Obnactu P 10
HKHSHCACATCIILHOCTH MPUMEHEHHUs] aMUHOKUCIOT. [IpeBpamieHuss OenKOB NHUINM B OpraHu3Me. ﬁg ig
Hp:;gs:;:;o " BnonoqueCKer GbyHKIMH  OEIKOB. Bnonornqecm:le ¢byHKMU KupoB. Poib
NpHMeHeH e OpraHMYECKON XMMUU B PEUICHUH NMPOOJIeM MUIIEBOM 0€30IacHOCTH.
OpraHMYEeCKHX HyxnenHoBble KHCIOTBL: cocTaB U cTpocHHE. CTpoeHue HykineotunoB. Cocrtas
BEIEeCTB B nykiaenHoBbIX  kucinor (JJHK, PHK). Ponp HyKIEHMHOBBIX KHCJIOT B
IIPOMBIIITICHHOCTH AKHU3HEIEATEIIbHOCTH OPraHU3MOB.
IIpon3BoACTBO OpraHMYECKHX BEILECTB: MPOU3BOACTBO METaHOJA, NepepadoTKa
HepTtu. IlommdTHiIeH  Kak  KPYNMHOTOHH@XHBIM — MPOJYKT  XUMHUYECKOIO
npou3BojcTBa. [Ipumenenue stunena. IIpou3BoAcTBO M NPUMEHEHUE KaydyyKa U
pe3uHbl. CUHTETHMYECKHE M HMCKYCCTBEHHbBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBa.
[IpakTryeckoe UCHoJb30BaHUE BOJIOKOH. CHUHTETUUECKUE TUIEHKU: U30JIALUS s
IIPOBOJIOB, MeMOpaHbl JjIsl ONPECHEHHs BOJbl, 3AIUUTHBIC IUICHKH JUIA
aBTOMOOWJIEH, IUIACTBIPH, XUPYpruueckue MoBs3KU. HoBble TexHOIOrUU
JaJIbHEHMIIIEro COBEPIICHCTBOBAHNUS IOJIMMEPHBIX MaTepPHAJIOB.
CamocrosiTeabHasn pa6ora 3

Ponb OpFaHquCKOﬁ XMMHUHU B PCHICHUU HpO6J’I€M 3HepreTquCKOﬁ 6C3OHaCHOCTI/I,
B PasBUTUHU MCIUIHWHBI, CO3JaHUN HOBBIX MATCPHAJIOB, HOBBIX HWCTOYHUKOB
OHCPTUH (aJIBTepHaTI/IBHBIe NCTOYHUKH 3HeprI/II/I).
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

Paznen 5. KuHernmyeckme mu TEPMOAUHAMUICCKHE 3aKOHOMEPHOCTH MNPOTEKAHUA XHUMHYECCKHX

peakuuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHAYECKUX PEeaKIHil

Teopernueckoe odyuenue

Xumnueckue peakuuu. Knaccuduxanus XMMHUYECKHX peakiuii: mo ¢azoBoMy
cocTaBy (FOMOTEHHbIE M TETEpPOreHHbIE), IO MCIOJIb30BAHUIO KaTalu3aropa
(kaTanuTHYecKue M HekataauThuueckue). CKOpoCTh peaklMy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (AKTOPOB: MPHUPOJABI pearupyrouiux BEUIECTB, KOHIIEHTpAaIUH
pearupyoomux BellecTB, TemmepaTypsl (mpasuio Bant-T'odda), mnomanu
pEaKMOHHOM TOBEPXHOCTH, HAJIWYMS KaTajau3aTopa. OHEpPrus aKTHUBAIIMU.
AKTHBUPOBaHHBIN KOMIUIEKC. Kartamu3aTopsl U KaTaiuns.

JlabopaTopHbie padoThl

N3yueHne 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIWHW OT KOHIEHTPAIUU
pearupyrommx BEIeCTB U TEMIIEPATYPHI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JlaboparopHasi padota «OmpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKIMU OT
KOHIICHTPAIIMU Pearupyromux BeniecTsy. MccnenoBanne 3aBUCUMOCTH CKOPOCTH
peaknmu OT KOHIeHTpamuu. OrpeneneHne KOHCTAaHTBI CKOPOCTH PEaKIUH
rpadMIecKUM METOJIOM.

2. JlabopatopHasi pabota «OmpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIUu OT
Temreparypb». MccienoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
Pacuer sHeprum akTuBanuHM peaknuu. PenieHue NpaKkTHKO-OPUECHTHPOBAHHBIX
3aJJaHui Ha aHaJU3 (PAKTOPOB, BIUSIOMIUX HA U3MEHEHHE CKOPOCTU XUMHYECKOU
peaxiuu

1(1)

CamocrosiTeqbHast padora
Ponp kaTanu3aTtopoB B IpUPOJIE U IPOMBIIIEHHOM ITPOU3BOJCTBE

OK 03.
OK 04.

JIP 10
JIP 13
JIP 15

Tema 5.2.

Teopernueckoe odyuenune

OK 03.




25

HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia (0CHOBHOe, NPOo(ecCHOHAIbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
Tepmomunamnueckne | Knaccudukamus — XMMHYECKMX — peakumit: 10 TemmoBoMy  ddQexry OK 04.
38KOHOMCPHOCTH (3K30TEpMUYECKUE, SHAOTEPMHUUYECKUE), [0 oOparumMocTu (oOpaTUMble U JIP 10
MPOTCKAHMA | geoGparumele). TemtoBsie BPEKTh XMUMHUECKHX peakiui. TepMOXHMIYECKHe 1P 13
XUMUYECKUX PEAKIUH. . JIP 15
PaBHOBECHE ypaBHei{m. OObpaTumocTh peakiuil. XUMHUECKOE PaBHOBECHE U €ro CMEIlEHUE
XHMIYCKIX PeaKIHit MOJT ICWCTBUEM PA3ITUYHBIX (PAaKTOPOB (KOHIIEHTPAIIHS PEareHTOB MIIH TPOIyKTOB
peaknuu, JaBlIEHWE, TeMIepaTypa) s CO3/IaHUS ONTHUMAIBHBIX YCIOBHI
MPOTEKAHHUsI XUMHUYECKUX TMporeccoB. [loHATHE 00 DHTANBIIUU M DHTPOIHUH.
Oueprust [ m60ca. 3akon ['ecca u ciencTBus U3 HETO.
JlabopaTopHble 3aHATUSA
JlabopaTtopHast pabota «/3ydeHue BIAUSHUS Pa3TUIHBIX (PAaKTOPOB HA CMEIICHUE
XHUMHYECKOTO paBHOBecHs». VccienoBanue BIMSHUS W3MEHEHHs KOHIIEHTPAIHH
BEIIECTB, PEaKIUH Cpeapl M TemIepaTypbl Ha CMEUIEHHE XHUMHUYECKOTO
paBHoBecusi. CpaBHEHHE  TMOJIyYEHHBIX  PE3yJbTaTOB C  TEOPETHUYECKU
MPOrHO3UPYEMBIMH Ha ocHOBE nipuHuuna Jle [llarense.
CKOPOCTh XMMHUYECKOUN peaKlMi 1 XMMUYECKOE PAaBHOBECHE.
CamocTosiTeIbHAsA paboTa 3
Ponp cMelennst paBHOBECHS B TEXHOJIOTHYECKUX Mpoleccax
Pa3zzen 6. JlucnepcHbie CHCTEMBbI 3
Tema 6.1. Teopernueckoe o0y4yenue OK 03.
JlucriepcHbIe CUCTEMBI | JiycniepeHble  cucTeMbl.  KOJLIOWIHBIE — CHCTeMBl.  VICTHHHBIC — PAcTBODBL. OK 04.
" (baIfTOpH ux PactBopenne kak (Qusuko-xumuyeckuit mporecc. PactBopel.  CriocoObl OK 06.
YCTOMHHBOCTH MPUTOTOBIIEHUSI pacTBOpoB. PactBopumocTs. MaccoBas /10y pacTBOPEHHOTO ﬁg }(3)
Beniectsa. [IpenenbHO JOMyCTHMbIE KOHIIEHTPALUH U UX HCIIOJIb30BaHHUE B OLICHKE JIP 15

9KOJIOTUYECKOM 0€30IaCHOCTH. KJ'IaCCI/I(l)I/IKaLII/I}I AUCTCPCHBIX CUCTEM 110 COCTABY.
CTpOGHI/Ie n (I)aKTOpBI YCTOI\/'I‘II/IBOCTI/I AUCTICPCHBIX CHUCTCM. Pacno3naBanue

HCTUHHBIX PAaCTBOPOB, KOJUIOUJHBIX PACTBOPOB U FPY60,Z[I/ICHepCHLIX CUCTCM.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia (0CHOBHOe, NPOo(ecCHOHAIbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIETEeHI[HH
MOAYJ1b (IIPH HAJIUYHMH)
CamocrosiTesbHasi pabora 2
Crpoenne munemisl. PaccenBanue cBeTa MpU NMPOXOKICHUM CBETOBOTO IyYKa
gyepes ONTHYEeCKH HeoJHOPOAHYIO0 cpeny (3ddexra Tunmans).
Tema 6.2. TeopeTnueckoe o0yuenue OK 03.
UccnenoBanue cBOMCTB JlaGopaTopHble paGoThI OK 04.
JUCTICPCHBIX CHCTEM | | TTaGopatoprast paGora «IIpHrOTOBIEHHE pAcTBOPOB». IIPHTOTOBICHHE 7P 10
H}IGHJ"II"E&[)EI)((ZLHI/II/I pacTBOpOB 3a/IaHHON (MomsIpHOIN) KOHLIEHTpauuu (c MIPaKTHKO- JJ}IP) ig
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEEIIEHUE CPEIbI BOJIHBIX PACTBOPOB.
2.JIabopatopnas pabota «lccmenmoBanue qucnepcHbIX cuctem». [IpuroroBienue
" U3YyUCHUC CBOMCTB JUCTICPCHBIX CUCTEM pa3HbIX BUJOB: CYCIICH3UHN, OMYJILCHUH,
KOJUIOMTHOTO pacTBopa. CpaBHEHHME CBOWCTB MCTHHHBIX M KOJUIOUIHBIX
PacTBOPOB, BBISBJIEHUE OCHOBHBIX Pa3INuUid MEX Iy HUMU
CamocrosTeabHas padoTa 1
Pa3znen 7. KayecTBeHHbIE peakiuu O0HAPYKEHUSI HEOPTaHNYECKNX U OPraHM4YeCcKMX BellecTB 4
Tema 7.1. Teopernueckoe ofydenue OK 03.
ObHnapyxeHue KauecTBeHHBIE XMMHUYECKHE pEAKUWH, XapakTepHble Ui OOHApYKEHHS OK 04.
OpraHHYECKUX HEOpPraHMYeCKUX BellecTB (KaTHOHOB M aHMOHOB). CocTaBiieHHE YypaBHEHHI 7P 10
BEIIECTB OTACIBHBIX | peakiuil oOHapyXeHust KaTuoHOB [-VI rpymm u aHHOHOB, B T.4. B MOJIEKYJISIPHOM gg ig
KJIACCOB C Y MOHHOH (opmax.
HCIOJIb30BAHUEM JlaGopaTopHblie padoThI
KauyeCTBEHHBIX OO6HapyxeHue HeopraHM4ecKux BeuecTB (katnoHoB [-VI rpynm win aHMOHOB) ¢
peaxuuit WCII0JIb30BAHMEM KaueCTBEHHBIX aHATUTUYECKUX peakuuii. Jlaboparopnas pabota

Ha BbIOOD: 1. JlabopaTopHas paboTa «AHATUTHUYECKUE peaknMu KaTHOHOB [-VI
rpynm». IIpoBesieHre KaueCTBEHHBIX peaKIil, HCIOIb3yEeMBbIX Ul OOHAPYKEHUS
KaTHOHOB | rpynmsl (Kanus, HaTpusi, Maruusi, aMMonus), Il rpynmnel Ha npumepe
6apust, 111 rpynnsl — cBuHua, IV rpynnsl — amomunus, V rpynmnsl — xene3a (11 u
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

[II), VI rpynmnel — Hukens. OnucaHnue HaONIOAaEMBIX SBJIEHUN W COCTaBJICHUE
XUMHUYECKUX peakuuid. 2. JlaGopatopHas paboTa «AHAIUTUYECKHE PEAKIUU
aHMOHOB». lIpoBeneHHMe  KAaYeCTBEHHBIX  pPEAKIHH, HCHOJIb3yeMBIX IS
0oOHapy)KeHMsI aHMOHOB: KapOoHaTa, ¢ocdata, cynbdara, cynbhuga, HUTpaTa,
xynopuaa u ap. Onucanue HaOMIOJACMBIX SIBICHWH U COCTABJICHHE XUMUUYECKHUX
peaKkuum.

CamocrtosiTeqibHas padora
PeaKHI/II/I O6H3py>KeHI/I$[ HGOpFaHquCKHX BCIICCTB B peaJ'[BHBIX O6’I)eKTaX
OKpYKarollen Cpeibl.

Tema 7.2.
ObHapyxeHue
OpPraHUYECKUX

BEIIECTB OTIAECIBbHBIX
KJIACCOB C
HCII0Jb30BaHUEM
KayeCTBEHHEBIX
peakuui

Teopernyeckoe o0yueHue

JlabopaTopHbie padoThI
OOGnHapyxeHue OpPraHMYeCKHUX COCIWHEHUM OTACNBHBIX KiaccoB. JlabopaTopHas
paboTta Ha BBIOOD:

1. JlaGoparopHass paGorta «KadecTBeHHBIE peaKIMH Ha OTIEIbHBIC KIACCHI
OpPraHUYECKUX BEIIECTB»

[IpoBeneHne KayeCTBEHHBIX pEakIUil, KCIOIb3yeMbIX MJisi OOHapyXEHUS
OpPraHMYECKUX BEUIECTB PA3IMYHBIX KIACCOB: (DEHOJIOB, aJIbJIETUJIOB, Kpaxmaa,
YKCYCHOM KHCJIOThI, aMMHOKUCJIOT, OenkoB U Jp. Omnucanue HaOII0JaeMbIX
SIBJICHUN U COCTaBJICHUE XUMHUECKUX PEAKUUN U/UIIH CXEM.

2. JlaboparopHas padota «KauecTBeHHBII aHATU3 OPraHUYECKUX COEAUHEHUH 110
GyHKIIMOHANBHBIM ~ Tpymnmam».  [IpoBeneHHMe  KaueCTBEHHBIX  peakIui,
WCIOJIb3YEMBIX ISl PACTIO3HABAHMSI OPTraHMUECKUX BEIIECTB OT/AEIbHBIX KIIACCOB
1o (YHKIIMOHATBHBIM IPYIIIaM: Ha TPUMEPE aMUHOKHUCIIOT M KapOOHOBBIX KUCIIOT,
CHUPTOB U (HEHOIIOB, albACTHAOB U KeTOHOB. Onrcanre HaOII0aeMbIX SIBICHUMA
Y COCTaBIICHUE XUMUYECKIX PEAKIIMI U/UITU CXEM.

CamocrosiTesibHast padora

OK 03.
OK 04.
JIP 10
JIP 13
JIP 15
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HaumeHnoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJIep:KaHMe (Co/lep:KaHMe TPUKJIAJHOT0 MOYJIsI)
Pa3nes 8. Xumus B ObITY M IPOU3BOJACTBEHHOI /1eSITeIbHOCTH YeJ10BEeKa 6(6)
Tema 8.1. Xumus B | TeopeTnueckoe o0y4denne OK 03
OBITY 1 IIpakTuyeckue 3aHATHS OK 04
MPOU3BOJCTBEHHOMN DKoJioruueckasi 0e30MacCHOCTh TMOCJEACTBUN OBITOBOW M TIPOM3BOJICTBEHHOM OK 06
NeSITeIbHOCTH JIeSITEIbHOCTH YeJIOBEKa, CBSA3aHHasl ¢ MepepabOTKON BEIECTB; MOUCK M aHAINU3 K15,
YeJI0BEKa XMMHUYECKOM HH(OpMAallMM U3 pa3IUYHbIX HCTOYHHUKOB (Hay4yHass M y4eOHO- JIP 10
HayyHas JMTeparypa, CpelIcTBa MaccoBoW uHpopMauuu, cerb HMHTepHeT u JIP 13
npyrue). Keiicel (¢ yderom Oyaymieil mpodeccrnoHalbHOM NeSTeNIbHOCTH) Ha JIP 15
aHaJIn3 MHGOPMAIUH O MTPOU3BOICTBEHHOM JI€ATEIIbHOCTH YeJI0OBEeKa, CBA3aHHOM C
nepepaboOTKOM M TIOJy4eHHEeM BEIIECTB, a TaKKEe C OKOJOTHYECKOH
0€30I1aCHOCTBIO.
CamocTosiTeJIbHAsi padoTa 6(3)
JuddepenuupoBannblii 3auer 2

Bcero

57(6) uacos
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa30BaTeJIbHOM JUCHUNJIMHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo

Jlnst peanuzanyiil MporpaMMbl TUCHMIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEAYIOIINE
CHeIMAIbHBIC TIOMEIICHHUS: Y4eOHBIH KaOMHET XMMHH H/UTH YIeOHOW XUMUYECKOU JabopaTopuu.

O6opynoBanue y4eOHOro kabuHera (HarjsiiHble MOCOOUs): HAOOPHI IMIAPOCTEPHKHEBBIX
MoJeiel MOJIEKYJI, MOJIENIN KPUCTAININYECKUX PEIIETOK, KOJUIEKIIMH MPOCTBIX U CIOMKHBIX BEIIECTB
W/WIHA KOJUICKIMH TIOJIMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ W MHUHEpasloB, Tabimuia MeHjeneesa,
yueOHbIe PUIbMBL, HU(PPOBLIE 00Pa30BATEIbHBIE PECYPCHI.

Texnuyeckue cpeacrsa 00yueHHsi: KOMIIBIOTEP C YCTPOIICTBAMHU BOCIPOU3BEICHUS 3BYKa,
MIPUHTEP, MYIBTUMEIUA-TIPOCKTOP C JIKPAHOM, MYJIbTUMEIUNHAS JOCKA, YKa3Ka-TMpe3eHTep s
MIPE3EHTALMN.

Oo6opynoBanue Jiadoparopu W padoyux MecT J1a0OPATOPUMU: MEH3YPKH, MUMETKH-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEJAMETHBIC U TIOKPOBHBIE CTEKJIA, IJIAHIIETHI JJIs
KamelbHBIX peakiui, GuabTpoBagbHas Oymara, MPOMBIBAIKH, CTEKISTHHBIE IPOOUPKH, PE3NHOBBIE
npoOku, GoHAPUKH, HAOOP PEaKTHBOB, CTEKJISHHBIC MAJIOYKU, IITATHUBBI JIJs MPOOUPOK; MEPHBIC
IUAJTUHPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JAETUTENbHBIC IuHHApuYeckue (50-100 M), cTynku ¢
MecTUKoM, gaphopoBble YallKu, MUHLETHL, GUIBTPHI OyMa)kHbIe, BaTa, MapJjsl, YacoBbIE CTEKIA,
ANEKTPOTUIUTKH, JaOOpaTOPHBIE MITATHUBBI, CIUPTOBBIC TOPEIIKH, CIIUYKUA, TPUOOp I TOJTydeHUS
ra3zoB (WM MpoOHUpKa ¢ Ta300TBOIHON TPYOKO¥), IepKaTenn JUIsi MPOOUPOK, CKIITHKH JIJIs1 XpaHCHUS
PEaKTUBOB, pa3aTOYHbIC JIOTKU; XuMudeckue crakanbl (50, 100 u 200 mun); mmarenu; TUHIETHI;
TUTEIBHBIC MBI, CEKYHIOMEPHI (TaiiMepsl), MepHbIe TpoOupku (Ha 10—20 Mi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 M), BoastHAst OaHs (MM TEPMOCTAT), CTCKIISTHHBIC TTAJIOYKH; KOHUYSCKUE KOJIOBI
st TutpoBanus (50 m 100 mu1); MHAMKATOpPHBIE TOJIOCKH IIsi ompenencHuss pH u cranmaptHas
WHJIMKATOpHAs IIKajla; YHUBEpCaIbHbIN HHANKATOP; TumeTk Ha 1, 10, 50 M (v go3atopei Ha 1, 5
u 10 M), OropeTku AJis1 TUTPOBaHUS, MeauIMHCKUe mmpuilpl Ha 100—150 mut, maGopaTtopHbie W/HIN
aHaJMTU4Yeckue Bechl, pH-MeTpbl, cymniabHbIN mkad, u ap. saboparopHoe 000pyI0BaHHeE.

3.2. UndopmanuonHoe odecnevyeHue o0ydenus. [lepeyeHb pekoMeHyeMbIX yUeOHbIX U31aHU,
HNHTEepHET-pecypcoB, 10NOJHUTEIbHOI JUTEPATYPbI
- y4eOHbIe U3IaHUS
1. C.I'abpuensn. YueOHUK 11 0011e00pa3oBaTeNbHbIX yupexaeHuin. «Xumus. 10 kiacc.
bazosslii ypoBens». - M.: [lpoda, 2021.
2. C.I'abpuensH. YueOHUK 115 00111€00pa3oBaTeNbHBIX yupexkaeHuil. «Xumus. 11 kmace.
bazosslii ypoBens». - M.: [lpoda, 2021.
-I0NOJTHUTEJIbHAS JINTepaTypa
1. C.I'abpuensn, N.I'. Octpoymos, A.I'.BBenenckas. «Opranndeckas XMMus B TecTax, 3aa4ax
u ynpaxkHeHusx. 10 kiacc. YuebHoe nocodue st 0011eo0pa3zoBaTeNbHBIX YUPEKACHUI,
M: JIpoca. 2019.
2. O.C.I'abpuensn, N.I'. OctpoymoB. Xumusi. MaTtepuainsl i1 noArotoBku k EI'D, M.:
Hpoda, 2021.
3. O.C.I'abpuenss, IL.T'. Octpoymos. I1.B.PemetoB 3anaun mo XuMuu U CiocoObI UX PEIICHUS
10-11 xnaccer. M.: Ipoda, 2019.
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4. C.Tabpuensn, N.I'. Octpoymos, A.I'.BBenenckas. «O0mas XuMust B TECTax, 3a1adax u
ynpaxHeHusx. 11 knace. YueOHoe mocodue st 001eo0pa3oBaTEbHBIX YUPEKICHHI, M. :
Hpoda, 2019.

5. O.C.I'abpuensn, U.I'. OcrpoymoB. Xumusi. Matepuainsl i noarotoBku k EI'D. », M.:
Hpoda, 2019.

6. O.C.I'aopuenss, IL.T'. Octpoymos. I1.B.PemeToB 3amaun 1o XuMuHU U CIIOCOOBI UX PEIICHUS
10-11 xmaccer. M.: JIpoda, 2019.

-UHTepHeT-pecypcebl
1. http://vwww.alhimik.ru IpeacraBiaeHs! clieayronue pyoOpUKU: COBEThI AOUTYPUEHTY, YUUTEIIIO

XUMMH, CIIPAaBOYHUK (0YeHb OoJIblIas MOA00PKa TAONIUI U CIPABOYHBIX MAaTEPHAIIOB), BecEnast

XUMMsI, HOBOCTH, OJIMMIINA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUUECKHUX CBEACHUN)
2. http://www.hij.ru/ XXypraan «Xumusi 1 )KU3HB» TOHATHO U 3aHUMATEIIFHO PacCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO MPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html Snexrponnslit xkypHan « XUMUKK 1 XuMusi». B
)KypHaJIe MPECTABICHO MHOYKECTBO OTBITOB IO XUMHUH, COACPIKUTCS MHOTO 3aHUMATEIbHOM

nH(popMalKY, TO3BOJISIONIEH YBI€Ub YUEHUKOB SKCIIEPUMEHTANILHOM YacThIO IIPeMETa.
4. http://c-books.narod.ru JIutepatypa 1mo XMMHH.
5. http://Iseptember.ruA _ Xypuan «IlepBoe ceHTSIOPs» I yUUTENIEH U HE TOJIBKO. B HEM

IMpEeaACTaBJICHO 0OJIBIIIOE KOJIUYECTBO pa60T YYC€HHUKOB, B TOM YHUCJIC U UCCIICAOBATCIIBCKOTO
Xapakrepa.

6. http://schooibase.ru/articles/items Ximiya Bcepoccuiickuii MIKOIBHBIN TIOPTAI CO CChIJIKAMH Ha
00pa3zoBaTeNIbHBIC CAaUThI 10 XUMHH.

7. www.periodictabie.ru CoopHHK cTaTel 0 XUMHYECKHUX dJIEMEHTaX, HIUTFOCTPHPOBAHHBIN
IKCIICPUMEHTaMHU.



http://vvww.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://lseptember.rua/
http://schooibase.ru/articles/items
http://www.periodictabie.ru/
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4. KOHTpO.TIb U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30BaTeJ1LHOﬁ AUCIHHUIIIMHBI

KoHTposns 1 oneHKa pe3yapTaToB 00y4eHUs! OCYIIECTBISETCS MPEIoaBaTesieM B mpolecce
MIPOBEACHUS MPAKTUYECKUX 3aHATUI U 1a00paTOPHBIX padoT, TECTUPOBAHUS, A TAK)KE BBHIIOJIHEHHUS
00yJaromuMuUCs WHIANBUIYAIBHBIX 33/IaHUH, MPOEKTOB, HCCieAoBaHWi. Pesynbrarel 0OyueHHS
OTIPENIENIAIOT, YTO OOy4aromMecs: MOJDKHBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH MO 3aBEPIICHUU
W3YYEHHUS JUCLUILINHBIL.

st hopMupoBaHUs, KOHTPOJIS U OLIEHKHA PE3YJIHTaTOB OCBOCHHUS Yy4eOHOW IWCIUILTUHBI
HCIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, MpeacTaBisiouias co0oil KoMIUIEKC y4eOHBIX
MEpOTIPUATHI, COrNIaCOBaHHBIX C pe3ylbTaTaMu 00ydeHus u chopmynupoBaHHbix ¢ yuetoM OI'OC
COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Ne Monayas / Paznen / Pe3yabTaTr 00yueHus OueHouHbIe OK
Tema MepONnpHUATHH
1 Pa3nen 1. D opMyJIHPOBATH
OcHOBBI cTPOeHUs1 | 0a30Bble OHATHS U
BelllecTBa 3aKOHbI XMMHH
1.1 CtpoeHrne aToOMOB Cocrapnsats xumuueckrne | 1. Tect «Ctpoenue OK 03
XUMUYECKUX bopMyITBl COCTMHEHUN B | aTOMOB XUMHUYECKUX
JJIEMEHTOB U COOTBETCTBHUU CO AJIEMEHTOB U MPUPOJIa
npupoa CTENIEHBIO OKUCIICHHS XUMUYECKON CBSI3M».
XUMHAYECKOH XHMHUYECKUX DJIEMEHTOB, | 2. 3amaun Ha
CBSI3U UCXO/Js U3 BAJIGHTHOCTH U | COCTaBJICHHE
3NEKTPOOTPUIIATENILHOCTH | XUMUYECKHUX (HOPMYIT
JIBYXaTOMHBIX
coeMHEHUH (OKCHIOB,
cynbduaos, ruapunos 1
T.IL).
1.2. | Ilepumoanueckuii 3akoH | XapaKkTepPU30BaTh [TpakTuko- OK 03
u Tabnuna [[.1. XUMHUYECKHE PJIEMEHTBI B | OPUEHTHUPOBAHHBIE OK 04
Menpeneena COOTBETCTBUU C UX TEOPETUYECKUE 3aJaHUS
MOJIOKEHUEM B Ha XapaKTepU3alUIo
MNEPUONYECKON CUCTEME | XMMHUYECKUX 3JIEMEHTOB:
XUMHYECKUX dJIEMEHTOB | «Mertammuueckue /
.. MenpaeneeBa HeMETaJINUECKUE
CBOMCTBA,
AIIEKTPOOTPHUIATENLHOCTD
U CPOJCTBO K 3JIEKTPOHY
XUMHYECKUX JIEMEHTOB
B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOAUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBay.
2 Paznea 2. CocraBasarts ypasHenun | KonTpoJsbHas padora
XumMnueckue U CXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakumuu peakumi XMMHUYECKHE PeaKIum)
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2.1.

Tunsr
XMMHYECKUX
peakuui

CocraBiaTh peakuuu
COEIMHEHUS,
pasnoxkeHus, oOMeHa,
3aMelICHNU,
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKIuy U peakuu
KOMILJIEKCOOOpa30BaHUs
(Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U LIMHKA) C
ydacTHeM
HEOPraHMYECKUX
BEIIECTB

1. 3agauu Ha
COCTaBJICHUE
YPaBHEHUH PEaKLU:
- COCIMHEHHS,
3aMelIeHHUS,
pasnokeHus, oOMeHa
U PEaKLUHH C ydacTueM
KOMIUIEKCHBIX
coelMHeHul (Ha
npumepe
TUAPOKCOKOMILIEKCOB
ATIOMUHMS ¥ [IUHKA);
- OKHUCJIHUTEJIHHO-
BOCCTAHOBUTEIHHBIX
peakuui ¢
HCIIOJIb30BaHUEM
MeTO/Ia JIEKTPOHHOTO
OanaHca;
-C y4acTHEM
KOMIUIEKCHBIX
coeMHEHUH (Ha
npumMepe
TUIPOKCOKOMIUIEKCOB
IIMHKA ¥ aTIOMUHUSA).
2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEePUCTHK MPOIYKTa
peaKIuu COeTMHEHMUS,
MaccoBOM WM 00bEMHO
JIOJIA BBIXOJ1a MIPOYKTa
pEaKIuu COCTUHEHHSI OT
TEOPETUYECKU
BO3MOYHOT'0; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK
MCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKIUH;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJYKTa PEaKIu, €CIIU
OJIHO U3 BEIIECTB JIaHO B
BHJIE PacCTBOpA C
OIIPEIETIEHHOM MAacCOBOM
JI0JIE pacTBOPEHHOTO
BeIlleCTBA

OK 03

2.2

DNEeKTPOTUTHIECKAS
JIUCCOLIMALNAS U
HOHHBII 00MEH

CocCTaBisTh ypaBHCHHS
XUMUYECKUX PEaKIHH
MOHHOTO 0OMeHa ¢
y4acTHEeM
HEOPraHMYECKUX
BEIIECTB

1. 3agaHus Ha
COCTaBJIEHHE
MOJIEKYJISIPHBIX U
MOHHBIX PEaKLUi ¢
y4acTHEM OKCHUJIOB,
KHCJIOT, OCHOBAHHH U

OK 03
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COJIEH, MOHHBIX PEAKLIHI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
WU3MEHEHUS KHUCIOTHOCTH
CpEJIbL.

2. JIaboparopnas padota
«Peakuun runpoansa»

Paznean 3.
Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeElEeCTB

HccaenoBars cTrpoeHue
M CBOiicTBa
HEOPraHU4YecKux
BellleCTB

KonTposbHas padora
«CsoiicTBa
HeOpraHu4ecKux
BeleCTB»

3.1

Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOCHHE
HCOPraHN4CCKUX
BEIIECTB

Knaccugpunuposats
HEOpraHU4ecKue
BEII[ECTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «HomeHnknarypa
Y Ha3BaHUE
HEOpPraHUYEeCKUuX
BELIECTB UCXO/I U3 UX
XUMHYECKON (HOPMYJIBI
WM COCTaBIJICHUE
XUMHYECKON (HOPMYJIBI
UCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEKyHapOHOW UITN
TPUBHAIBHON
HOMEHKJIaType». 2.
3agauu Ha pacyeT
MacCOBOM JI0JTH (MacChI)
XHUMHYECKOTO AJIEMEHTa
(coenuHeHus ) B
MoJiekyse (cmecn). 3.
[TpakTrueckue 3agaHus
o KiaccuuKanuu,
HOMEHKJIaType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX
BELIECTB PA3TUYHBIX
KJIaccoB. 4.
[TpakTrueckue 3agaHus
HAa OIpeieTICHHe
XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3U
Y TUIIAa KPUCTAJUIMYECKOU
pELIETKH

OK 03

3.2.

DU3NKO-XUMHYECKIE
CBOIiCcTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYEeCKUX
BEILECTB OT CTPOEHUS
aTOMOB M MOJIEKYIL, a
TaK)Ke THIIa
KPUCTAJUIMUECKOU
peteTKu

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB
OKCHJIOB, KACJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHUIIOB U COJIEI.
2. 3amanus Ha
COCTaBIIEHUE YPaBHEHHIA
XUMHUYECKUX PEaKIUi C
Y4aCTHUEM TPOCTBIX U

OK 03
OK 04
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CJIOYKHBIX
HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB
METaJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U
aM(pOTEPHBIX
THJIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOICTBA H CTIOCOOBI
nostyuenus. 3. IlpaxTuko-
OPHUEHTUPOBAHHBIC
TEOPETUUYECKUE 3a/IaHUS
Ha CBOMCTBA U
MOJTy4eHHUE
HEOPraHWMYECKUX
BemiecTB. 4.
JlaGoparopnas padota
«CBOWCTBA METAJJIOB 1

HEMETAJIOBY.
3.3 [TpownzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | [IpakTuko- OK 03
HEOPraHUYECKUX Y IPUMEHEHUE OPUEHTUPOBAHHBIE OK 04
BEIIECTB. 3HAUCHUE U | HEOPTaHUYECKHUX 3aJJaHUs TI0 COCTABJICHUIO
MIPUMEHEHHE B OBITY U | BELIECTB B OBITOBOM U XUMHYECKUX peaklnii ¢
Ha IIPOU3BOJICTBE IIPOU3BOJICTBEHHON y4acTUeEM
NeSITEIbHOCTH YeJIOBEeKa | HEOPraHUYECKHUX
uX (PU3UKO-XUMUYECKHUMH | BELIECTB, UCIIOIb3YEMBbIX
CBOMCTBaMU JUIS UX UIeHTU(UKALUN
Y IPOMBIIIJICHHBIX
CI0CO0OB MOJIy4EHUs
4 Pasznen 4. Crpoenne u | UcciaenoBars crpoenne | KonrposbHas padora
CBOMCTBA U CBOliCTBa «CTpoeHue u cBOiiCcTBA
OpPraHu4ecKux OpPraHU4YecKHUX BellleCTB | OPraHUu4YecKUux
BellleCTB BeleCTBY»
4.1 Knaccudukanms, KinaccudumnupopaThb 1. 3agaHus Ha OK 03
CTpOEHUE U OpraHHYecKHe BEUIECTBA | COCTABJICHUE HA3BaHUUN
HOMEHKJIaTypa B COOTBETCTBUU C HX OpraHNYecKHUX
OpPraHHYECKUX CTpOEHUEM COeIMHEHUH 10
BEIIIECTB TPUBUATBHON WIN

MEXyHapOAHOU
CHCTEMaTHUYCCKOU
HOMEHKJIaType.

2. 3amanus Ha
COCTaBIICHUE MOJIHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYeCKHUX BELIECTB
OTJICIIBHBIX KIIACCOB.

3. 3agauu Ha
onpeieNieHne
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npocTeiiiei GopmyIbl
OPraHNu4eCcKOu
MOJICKYJIbI, HCXOISI U3

3JIEMEHTHOI'O COCTaBa (B
%).

4.2 CpoiicTBa YcTaHaBIHMBaTh 1. 3amanus Ha OK 03
OpPraHUYEeCKHUX 3aBHCHUMOCTH (PU3UKO- cocrasiieHue ypaHenuit | OK 04
COCIMHEHU I XUMHYECKUX CBOMCTB XUMHYECKUX PEAKIIUH C
OpraHMYECKUX BEILECTB Y4aCTHEM OpPTraHUYECKUX
OT CTPOEHUS MOJIEKYJI BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUSI.
2. 3aganusa Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIITUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX
KJaccoB. 3. PacueTHble
3aJ1a4u [0 YpaBHEHUSAM
peaKkuii ¢ ydacTuemM
OPraHUYEeCKHUX BEIECTB.
4. JTabopatopHas pabota
«ITony4yenue sTusieHa U
V3yYCHHE €r0 CBOMCTBY.
4.3 Opraaundeckue OO6ocHoBBIBaTh 3HaueHue | [IpakTuko- OK 03
BEIIIECTBA B Y IPUMEHEHHUE OPUEHTUPOBAHHBIE OK 04
KU3HEACATEIIbHOCTH | OPraHUYECKHUX BELIECTB B | 3aJaHUs 110 COCTABICHUIO
YeJ0BeKa. OBITOBOM U XUMHUYECKUX PEAKIUN ¢
[IpousBoacTeo u IIPOU3BOJCTBEHHOMN Y4aCTHEM OpPraHUYECKUX
IPUMEHEHHE JIESATEIbHOCTH YEJIOBEKA | BELIECTB, UCIOIb3YEMbIX
OpPraHUYeCKUX uX (PU3UKO-XUMUYECKUMU | Ul UX UICHTU(UKALIUU B
BEILECTB B CBOWCTBAMH OBITY U
MIPOMBILIJIEHHOCTH MIPOMBIIIEHHOCTH
5 Pazpgea 5. HccaenoBathb KonTpoasHnas padora
Kunernueckne u paBHOBecHe U CKOPOCTh | «CKOpPOCTH
TePMOAMHAMHUYEC KHe | XHMHYECKUX peaKIuil XMMHUYEeCKOH peakuuu u
3aKOHOMEPHOCTH XMMH4YeCKoe
NPOTEKAHUA paBHOBeCHE»
XHUMHYECKHX PeaKIni
5.1 Kunernueckue Hccnenosats BaMsHNUE 1. JlaGopaTopnas padora | OK 03
3aKOHOMEPHOCTHU KOHILICHTPALIUH Ha BBIOOD: OK 04
MPOTEKAHUS pearupyroumux BemecTB u | - «OnpeneneHue
XUMUYECKUX TEMIIepaTypbl Ha 3aBCHUMOCTH CKOPOCTHU
peakuuit CKOPOCTb XUMHUYECKHUX peakuuu OT
peakuuit KOHIICHTPALIUU
pearupyroux BeueCTBY;
- «Onpenenenue

3aBUCHUMOCTHU CKOPOCTHU
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peaKuuu ot
TEMIIEPATYPHI».

2. IlpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETHUYECKHE 3a/IaHHs
Ha aHau3 (PaKTOPOB,
BITUSIIOIIUX Ha
U3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIUH.

5.2 | Tepmommnamuyeckue | MccienoBars BiausHUE 1. 3agauu Ha pacueTsl OK 03
3aKOHOMEPHOCTH WU3MEHEHUs TEIUIOBbIX 3((HEKTOB OK 04
MPOTEKAHHS KOHI[CHTPAIIMU BEIIECTB, | XHMHUYSCKUX PEaKIUN 1
XUMHYECKHAX peaxuu cpeasl 1 oTIpe/ieJIeHre THHA
peaKImid. TEeMIIepaTyphl Ha peaknuu (TI0 TeTIOBOMY
PaBHoBecue CMEIIEHNE XUMUYECKOTO | 2PQEKTy: IK30- U
XUMHYECKHX paBHOBECHS DHJIOTEPMHUYECKHE).
peakuuit 2. IlpakTuko-
OpUEHTHPOBaHHbBIE
3aJlaHUs Ha IPUMEHEHHE
npunnumna Jle Hlatense
JUTST HAXOKJICHUS
HaIpPaBJICHUS CMEICHHS
PaBHOBECHS] XMMUYECKOM
peaxkuu 1 aHalu3
(hakTOpOB, BIUSIONINX HA
CMEIIeHHE XUMHUECKOTO
paBHOBECHS.
3. Jlaboparopnas padota
«M3yyeHue BIUSHUS
pa3anyYHbIX (PaKTOPOB Ha
CMEIICHHE XUMHUYECKOTO
pPaBHOBECHSI.
6 Pa3zpea 6. HccaenoBath KonTpoasHnas padora
JucnepcHbie AUCTIePCHbIE CHCTEMbI no reMe «/lucnepcHsoie
CUCTEMBI CHCTEMBbD)

6.1 | JducnepcHble cucTeMbl | PazmuyaTh HCTUHHBIC 1. 3amaun Ha OK 03
U (aKkTOphI UX pPacTBOPBI, KOJUIOUIHBIE | IPUTOTOBIICHUE OK 04
YCTOWYMBOCTHU pacTBOpPHI U pacTBOpOB.

rpy0oauciepcHbIe 2. Ilpaktuxo-
CUCTEMBbI Ha OCHOBE OPUEHTUPOBAHHBIE
XHUMHYECKOTO pacueTHbIE 3a/1aHUs Ha
JKCIIEpUMEHTa JIMCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMbIE B
OBITOBOY U
IIPOM3BO/ICTBEHHOM
JIeSITeIbHOCTH YeJIOBEKA.
6.2 Hccnenosanue HccnenoBath Gpusmko- JlaGopatopHnas pabota OK 03
CBOMCTB XUMHUYECKHE CBOMCTBA (Ha BBIOOD):
JUCTIEPCHBIX Pa3TUYHBIX BHJIOB - IlpuroroBnenue
cucTeM JMCTIEPCHBIX CUCTEM pacTBOPOB;
- HccnenoBanue

JUCTICPCHBIX
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CHUCTEM.
Paszpnen 7. HccaenoBars cBoiicTBa
KauecTBeHHbIE OpPraHuYecKuX
peakuuu HEOPraHUuYeCcKHX
00Hapy:KeHUuHn BeIECTB ¢
OPraHMYecKux u HCNO0JIb30BAHUEM
HEOPraHU4eCcKHX KAYeCTBEHHBIX peaKIuii
BellleCTB
7.1. O6napyxeHue UccnenoBath 1. JIabopaTtopHas padora | OK 03
HEOPraHNYECKUX KAauECTBEHHBIC PEaKLIUH (1a BBIOOD):
KaTHOHOB U HEOPraHUYECKUX - AHaTuTHYECKHE
AHUOHOB BEILIECTB peaxkuu KaTuoHoB |-VI
rpymnr;
- AHaTuTHYECKHE
peaKiui aHHOHOB.
2. IlpakTuyeckue
3a/IaHUsI HA COCTaBIICHHE
YpaBHEHUH peaKiui
0OHaApYKEHHS KaTHOHOB
I-VI ipyiin u aHnOHOB, B
r.4. B MOJIEKYJIIPHOHM U
MOHHOM (hopMax.
7.2 O6nHapyxeHue HccnenoBarth 1. JJaboparopnas padora | OK 03
OpraHUYECKUX KaueCTBEHHBIC PEAKIIUU (Ha BBIOOD):
BEIECTB OpraHUYECKUX - KauecTBenHnsbie
OTJIEIbHBIX COEIMHEHUH OTAENBHBIX | PeaKkIu Ha OTAEIbHbIE
KJIaCCOB C KJIaCCOB KJIACChl OPTraHUYECKUX
HCIIOJIb30BaHUEM BELIECTB;
KayeCTBEHHBIX - KauecrtBennsblii ananus
peakuuit OpraHNYecKHux
COEQUHEHUN IO
(GyHKIMOHAIBHBIM
rpyIIaM.
2. IlpakTuueckue
3aJjaHus Ha COCTABJICHUE
KayeCTBEHHBIX peakluii
0OHapyXeHHUS
OpraHNYecKHUX
COEINHEHUIA.
1 IlpukiaaaHoii MoayJIb
8 Pasznen 8. OuennBaTth 3amuTa keiica (c yueTrom
Xumus B ObITY U NnocJieACTBUA OBITOBOM | Oynyiueit
NPOM3BOJACTBEHHON | H NPOU3BOACTBEHHOMU npo¢eccuHoHaTbLHOH
AeSITeIbHOCTH AeSITeIbHOCTH e TeIbHOCTH)
qeJI0BEKa yejJJ0BeKa ¢ MO3HIUM
IKOJIOTHYECKOM
0e301acHOCTH
8.1 XuMmus B OBITY U OnenuBats nocnencteus | Keiic (¢ yuetom oynymeit | OK 03
MIPOU3BOJICTBEHHOMN OBITOBOM U npodeccrnoHanbHO I OK 04
IeITeIbHOCTH MIPOU3BOJACTBEHHOMN JIeATEeIIbHOCTH) OK 06
YeJIoBeKa JIESITEIbHOCTH UyesoBeka | Bo3Mo)kHbIE TEMBI KEHCOB:
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C MO3ULIN
9KOJIOTUUECKOM
0€e30IMaCHOCTHA

1. IlorenneHue KIUMaTa U
BBICBOOOYKIEHHE Ta30BBIX
TUJPATOB CO JHA OKEaHa.
2. bynyume Marepuabl
JUISL aBHa-, MAIlIMHO- U
pruOOPOCTPOCHHUSL.

3. HoBeie MaTepuaiisl 1yist
COJIHEUYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pPacCTHTETBHBIX
Mpenaparos.

IIK
1.5.




