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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 21.02.19 3emneycmpoiicmeso.

1.2. llesn U niIaHMpyeMble Pe3yJabTAThl OCBOEHHSI JUCHUNJIMHBI:

1.2.1. Heau AucCuMIINHBI

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 pe3yJbTATbl 0CBOEHHS 0011e00pa30BaTeJIbHOM JUCIHHUILUIUHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koa un
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA TUCHHUIIIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI PelICHHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B vactu TpyZ10BOTO BOCIIUTAHUA: - TOTOBHOCTH K  TPYAY,
OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOIIO0HE; - TOTOBHOCTh
K aKTHUBHOM JESITCILHOCTH TEXHOJOTMYECKOM M COIHaAILHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKyIO JACSITEIBHOCTD;

- WHTEpEC K pa3IMuHbIM cdepaMm npodhecCuOHATHHOU
JIEeSITEILHOCTH.

OBianenue YHHMBeEPCAJIbHbIMH yueOHBIMU
MO3HABATEJbHBLIMY JAeHCTBUSIMMN:

a) 0a30BbIe JIOTHYECKHE AeiiCTBHSA:

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

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBaHUS
JUTsl CpaBHEHUS, KiIacCu(UKAIMU 1 0000IICHUS;

- ONPENENATh LENU IeITeIIbHOCTH, 33/1aBaTh MApaMETPhI U
KpPUTEPUU HX JOCTHIXKECHHS; BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B PACCMATPUBAECMbIX SIBJICHUSIX; BHOCHUTH
KOPPEKTUBBI B  JI€ATEJIBHOCTh, OLICHUBATh COOTBETCTBUE
pe3yJabTaTOB  LIENAM, OILCHUBATh  PUCKU  TOCJIEACTBHM
JIeSITeILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIIJICHUE TP PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0azoBbIe NCCIeN0BaATEIbCKUE TeCTBUS:

- BJIQJIETh HAaBBIKAMHU  Y4eOHO-HCCIEOBATENbCKOM U
MIPOEKTHOM /eATEIbHOCTH, HABBIKAMU pa3pelIeHus mpooem;

- BBISABIISATE MIPUYUHHO-CIIEICTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/ayy, BBIABUTATh THIOTE3Y €€ pEILICHUs,

- BJIAJICTh CHUCTEMOW XMMHWYECKUX 3HAHHM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIUE TOHATHS (XMMUYECKUU
SJIEMEHT, aToOM, JJIEKTpOHHas o0ojiouka aroma, S-, p-, O-
AJIEKTPOHHBIE ~ OpOMTAaTM  aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTH, AIEKTPOOTPHUIIATEIIHBHOCTb, CTENEHb
OKUCIICHUS, XUMHYECKas CBsI3b, MOJb, MOJISIpHAs Macca,
MOJISIpHBI 00BEM, YIIEpOJHBIA CKeleT, (PyHKIMOHATbHAS
rpynmna, paavkan, W30MepHUs, H30MEpbl, TOMOJIOTHYCCKUI
psn, TOMOJIOTH, YTII€BOJIOPOIBI, KHCIIOPO/I- "
a30TCOJIEpIKaIIe COCIUHEHUS, OWOJIOTMYECKH AaKTHUBHBIC
BemiecTBa (YrJIeBObI, KUPBI, OCITKH), MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COEIWHEHUS,
KpUCTAJUITMYECKasl pelIeTKa, THUIbl XUMHUYECKUX peaKiui

(OKHCTHTEIIEHO-BOCCTAaHOBHUTEIIBHEIE, 9K30- "
SHJOTEPMHUYCCKHE, PEaKIMH HOHHOTO OOMeEHa), pacTBOD,
AJIEKTPOJIHTHI, HE3JICKTPOJIUTHI, ANIEKTPOJIUTHYECKAS

JUCCOLIMAIUSI, OKHUCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON pPEeaklnKi, XUMUYECKOe PaBHOBECHE), TEOPUU H
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
BeuectB A.M. byrnepoBa, Teopus 3JIEKTPOJIUTUYECKOU
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
OpraHn4YeCKux BCIICCTB B 6LITy n HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA, - YMCTH BBIABJIATH XAPAKTCPHBIC

MPU3HAKHW U B3aUMOCBA3b M3YYCHHBIX HOHSITHfI, IIPUMCHSTH




HaXOIUThb aprMeHTBI JJIA 10Ka3aTeJIbCTBA CBOUX YTBep)I(I[eHI/Iﬁ,
3a1aBaTh [apaMeTPhl U KPUTECPUH PELLICHUS;

- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)Ie B X0I€ pGIHGHI/ISI 3a1a4n
pe?.y.IH)TaTI)I, KpI/ITI/I‘ICCKI/I OLICHUBATh WUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX; -YMGTI)
HepeHOCI/ITI) 3HAHUA B HO3HaBaT€JII)Hy10 nu HpaKTI/I‘-IeCKYIO
0071aCTH JKU3HEIEATCIBHOCTH; - YMETh WHTETPUPOBATh
3HAHUS U3 pa3me HpGI[MeTHI)IX 06HaCTefI; - BBIIBUT'aTh
HOBBIC UJICHU, HpC}IJ'IaFaTI) OpI/IFI/IHaJ'II)HI)IG IIOaXO0Abl U pemeHI/m;
- CIOCOOHOCTh WX HKCIIOJIL30BAHUS B IIO3HABATEIILHOU U
COIMAJIBHOW MPAKTUKE

COOTBCTCTBYIOIIMEC TIIOHATHUA IIPpH OIMCAHWH CTPOCHUA U
CBOIICTB HCOPraHMYCCKUX M OPraHUYCCKHUX BCHICCTB U HUX
HpeBpameHMﬁ; BBISIBIISITH B3aMMOCBSI3b XUMHWYSCKUX 3HAHUH
C IIOHATUAMHA n NpeaACTaBICHUAMU ApYyrux
CCTCCTBCHHOHAYUYHBIX IIPCAMCTOB; - YMCTb MCIIOJIB30BATh
HAanMCHOBAaHUA XMUMHNYCCKHUX COCIII/IHGHI/Iﬁ MCXKIAYHApOAHOT'O
CO103a TEOPETHYECKON U PUKIAJHON XUMHUH U TPUBUAJIBHBIC
Ha3BaHWsA BAXHEWUIIMX BEHIECTB (STUJICH, AallETHJICH,
raunepud, ¢GeHos, QGOopManmbIeTHA, YKCyCHash KHCJIOTa,
IJIMIUH, YrapHbI ra3, yrjeKHCIbld ra3, aMMHaK, TalleHas
U3BECTh, HEralleHas HM3BECTb, NUThEBAas COJa U JAPYrUX),
COCTaBJATH (OPMYJIBI HEOPTAHMUYECKHX W OPraHUYECKUX
BCIICCTB, YPaBHCHHUA XUMHUYCCKUX peaKHHfI, OOBICHATh UX
CMBICII; IOATBEPIKAATh XapPaAKTCPHBIC XUMHYCCKUC CBOIiCcTBa
BELIECTB COOTBETCTBYIOIUMU IKCIIEPUMEHTAMHU U 3aIIUCAIMU
YPAaBHEHUI XMMHMYECKHUX DPEAaKLHW; - yMETb YCTAHABJIMBATH
IIPUHAUICKHOCTD M3Y4EHHBIX HEOPraHUYECKUX u
OPraHMYECKUX BEUICCTB K ONpEACICHHBIM KiaccaM U
IpylIaM COEAWHEHUH, XapaKTepu30BaTb HUX COCTaB U
BAOXHEHIIIME CBOMCTBA; ONPENENATh BHIbl XUMHYECKHX
CBA3EH (xoBaneHTHas, HOHHas, MeTaJUIN4ecKas,
BOJIOPOJIHAs), THUIbl KPUCTAJIMYECKUX PELIETOK BEIECTB;
KJIaccu(UIMpPOBaTh XMMUYECKHE PEAKLUU; - c(hOPMUPOBATh
IPEICTaBICHUs: O  MaTepuallbHOM  €IUHCTBE  MUDa,
3aKOHOMEPHOCTSX W I03HABAEMOCTH SBJICHUM NPUPOJIBI; O
MECTE U 3HAaYE€HUU XMMHH B CHCTEME ECTECTBECHHBIX HAYK U €€
poJ B 00ecrieueHu yCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA:
B PpEILICHUH MNpoOJIeM HKOJOTMUECKOW, SHEPreTH4eckod u
NUILEBOI 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUU
HOBBIX MAaTEpUATOB, HOBBIX MCTOYHHMKOB DHEPIUH, B
o0ecrieyeHUH palMOHAJIBHOTO HPUPOJONOJIb30BAHUSA, B
(GOpMHUpPOBAHMU  MHPOBO33PEHUS U OO0mIEH KYJIbTYpHI




YeJoBeKa, a TakkKe OKOJOTMYeCKH O0OOCHOBAHHOTO
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
BO30Y)KJICHHOE COCTOSIHUE aToMa, TMOpHIM3alis 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 HeoOpaTHMbIE), PpPacTBOPbl (MCTUHHBIE,
JTUCTEPCHBIE  CHUCTEMbI), KPHUCTAJUIOTUIPATHI, CTENEHb
JUCCOLIMALINH, 3JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHUE 3HAHUS,
JeKallue B OCHOBE IIOHMMAaHMsS INPUYUHHOCTH U
CUCTEMHOCTH  XUMHUYECKUX  SBJICHHH,  COBpPEMEHHBIE
NpPEICTAaBICHUs O CTPOEHHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u HaMOJIEKYJISIPHOM YPOBHSIX;
NpPEICTAaBICHU O MEXaHW3MaX XMMHUYECKHX pEaKLHi,
TEPMOANHAMHUYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
IPOTEKaHMUs, O XHUMHYECKOM pPABHOBECHM, JHUCIIEPCHBIX
cucreMax, (PaKTOJIOrMYECKHE CBEIEHUs 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 MPOU3BOJACTBA CEPHOM  KUCIOTHI, aMMHaKa,
MeTaHoNa, MepepaboTku HedTH); - yMeTb MNPOBOAUTH
pacyeTbl 1O XUMHUYECKMM (opMylnaM U  ypaBHEHHSIM
XMUMHUYECKUX peakIMi C HCHOJB30BaHUEM (PU3MUECKUX
BEIMYMH (Macchl, oObeMa ra3oB, KOJHYECTBA BEILECTBA),
XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:




pacyeTsl 10 HAXOXKACHUIO XUMUYECKOH (POPMYIIBI BELIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peakuuu, e€ciau OJHO M3 HMCXOJHBIX BELIECTB JAHO B BUJE
pacTBopa C ONPEEIEHHOW MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOW MM 0OBEMHOM J0JM BbIXOJA MPOJYKTa PEaKIUu;
pacyeTsl  TeroBoro  3ddexra  peakiuil, 0OBEMHBIX
OTHOIIEHWH Ta30B; - YMETb BBIABIATh XapaKTEepHbIE
IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHATHI, NPUMEHAThH
COOTBETCTBYIOIIME MOHSTHUS NPU ONHCAHUU CTPOCHMS U
CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX BEHIECTB U MX
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 IJIs OOBACHEHHS] U MPOTHO3UPOBAHMS
ABJICHUH, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOLY; - YMETh
MCIIOJIb30BAaTh HAMMCHOBAHUSA XUMHUYECKUX COCIUHEHUHN
MEXKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPHUKIATIHOU
XMMHMH U TPUBUAJIBHBIC HA3BAHUS BEILECTB, OTHOCSILUXCS K
M3YYECHHBIM KJaccaM OpraHMYECKUX M HEOPraHMYeCKHX
COCIMHEHUH; HUCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS bopmyn HEOPraHU4eCKUX BEIIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTBIX,
COKpAIlIEHHBIX M  CKEJETHbIX) (OpMyd OpPraHUYECKUX
BEILIECTB; COCTAaBJIATh YPABHEHHsS XMMHYECKHX PEaKLMA U
pacKpbIBaTh ux CYLIHOCTB: OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI IOCPEICTBOM COCTABJICHUS
ANIEKTPOHHOIO OajlaHca 3THX peakUuil; peakiuuil MOHHOTro
oOMeHa IyTeM COCTaBJEHHS HMX IOJHBIX U COKPAILCHHBIX
WOHHBIX ypPaBHEHWMH; peakuud TUAPOIM3a, pEeaKuui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe r'MIPOKCOKOMILIEKCOB




IIMHKa W  aJIOMHUHUA); MOJATBEPXKIAaTh  XapaKTEpHbIE
XMMHUYECKHE CBOMCTBAa  BEUIECTB  COOTBETCTBYIOLIUMU
OKCHEPUMEHTAMU M 3alUCSIMU ypaBHEHUH XMMHYECKHUX
peakuuii; - yMeTb KilaccuuUUpoBaTh HEOPraHUYECKHE U
OpraHMYecKHe  BEIIEeCTBA M  XUMHUYECKHE  pEaKlMH,
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBAHMSI U KPUTEPUHU IS
KJIaCCU(UKAMU  U3Yy4aeMbIX XMMHUYECKUX  OOBEKTOB;
XapaKTepHu30BaTh COCTAB U Ba)KHEHIIIME CBOWCTBA BELIECTB,
IpUHAUIEKANINX K OIpPENEeNeHHbIM KilaccaM U TIpynnam
coelMHEHUN (IpOCThIE BEIIECTBA, OKCHU[BI, THUIAPOKCHUIBI,
COJIM; YIIJIEBOJOPOJIbI, MPOCThIe 3(UPBI, CHUPTHI, (PEHOJIBI,
albJIeTU/Ibl, KETOHbI, KapOOHOBbIE KHCIOTHI, CJIOXKHbBIE
3¢upbl, KUPbI, YIIIEBOJIbl, aMUHbBI, aMUHOKHUCIIOTHI, OEIIKN);
IPUMEHSTh 3HAHMUSI O COCTaB€ M CBOMCTBAX BELIECTB IS
SKCIIEPUMEHTAIBHON TPOBEPKH THIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUUYECKUX PEaKIud Hu
IIPOTHO3MPOBAHUS BO3MOXHOCTEM HMX OCYIIECTBICHUS; -
YMETh MOATBEPKJATh Ha KOHKPETHBIX MPHUMEPAX XapakTep
3aBHUCHMOCTH PEAaKLHOHHONW CMOCOOHOCTH OpPraHHMYeCcKUX
COCMHEHUH OT KPaTHOCTH U TUIIa KOBaJICHTHOM cBsi3u ("' " 1
""), B3aMMHOTO BJIHUSHHUS aTOMOB M TpPyII 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[.MI. MenzaeneeBa n ux BaJIEHTHbIE BO3MOKHOCTH,
ucnoib3ys nousrus "s", "p", "d-anexkTpoHHbI" OpOUTAIH,
HHEPreTUYECKUE YPOBHM; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX
VMU COEIUHEHUH 10 MIEpUOIaM U TpyIIam;
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OK 02.
Hcnones3oBats
COBPEMEHHBIE

CpEeICTBa MOUCKa,
aHayu3a u
UHTEpIIpETaLNU
nH(popmMaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoecCuoHaTBHOM
NeSITeIbHOCTH.

B o0s1acTH HEHHOCTH HAYYHOI 0 MO3HAHUSA:

- c(hopMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKd M OOIIECTBEHHOMN
MIPaKTHKH, OCHOBAHHOTO Ha Jajiore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W UUTATENIBCKOW KYIbTYpbI
KaK CpeCTBa B3aWMOJEHUCTBUS MEXIY JIIOJbMU U TMO3HAHUS
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 IOJIY4YEeHUsI UH(OPMAIUN U3 HCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIIATh MTOUCK, aHAJIN3,
CHCTEMaTH3allMi0 U MHTEPIPETAU0 HHPOPMALUU PAa3IMYHbIX
BUJOB M (OpM MpPEACTAaBICHMS; - CO3JaBaTb TEKCThl B
pa3nuuHbIX (QopMaTax ¢ ydyeToM Ha3HaueHHs MH(POpPMaLuu U
LEeJIEeBOM  ayauTOpuu, BbIOMpas ONTUMAlbHYIO  (Qopmy
IIPEJCTABICHUS U BU3yaIU3allUH;

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

- UCII0JIb30BaTh cpeacTBa MH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX 1 OPIraHU3alMOHHBIX 33]a4 C COOJIIOICHUEM
TpeOOBAaHUN SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHHI,
pecypcocOepexeHns, MpaBOBBIX W 3TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOH 0€30MMacHOCTH;

- BJIaJIETh HABBIKAMHU PACMO3HABAHUS U 3aIIMUTHI HH(OPMAINH,
MH(GOPMAIMOHHOM 0€30MaCHOCTH JMYHOCTH;

- 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 OeIKOB NpH HAarpeBaHUU, IBETHBIC
peakuu OeJKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa,
OTIpENIeNATh Cpely BOJTHBIX pAcCTBOPOB, KayeCTBEHHBIC
peakuuu Ha cyabdar-, KapOoHAT- U XJIOPHUJAHUOHBI, Ha
KaTHOH aMMOHWSI, pelaTh SKCIEPUMEHTAIbHbBIC 3aJadl 110
temMam "Metamibl" u "Hemeramisl") B COOTBETCTBHH C
NpaBUJIaMH TEXHHKH O€30MacHOCTH TpU OOpamieHuu ¢
BELIECTBAMU u 1a00paTOPHBIM o0opynoBaHuEM;
NPEJCTaBIISTh PE3yAbTaThl XUMHUYECKOTO AKCIIEPUMEHTa B

dbopme 3amucu ypaBHEHHM COOTBETCTBYIOIIUX PEAKIHN W
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YIbTATOB;

- yYMeThb AaHANU3UPOBaTh XUMHUYECKYI0 HH(QOpPMAIHIO,
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, KOJMYECTBA BEILECTBA; HCIIOIb30BATh
CUCTEMHbIC XMMHUYECKHE 3HAHUS Ui MPUHATHS PEUIeHU 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 04. DddextuBHO
B3aMMO/ICHCTBOBATH U
paboTtath B
KOJUICKTUBE U
KOMaHJIe.

- 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
HarpeBaHUH, NOJIy4YeHHe 3TUJIEHA U U3y4YeHUE €ro CBOICTB,
Ka4eCTBEHHbIE PEAKIMU Ha allbJETU/Ibl, KpaxMaj, YKCYCHYIO
KUCJIOTY; JieHaTypauus OeJIKOB NpH HarpeBaHUU, IIBETHBIE
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 pPeryisiTuBHbIMH
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 MOHUMATh MHUP C MO3UIMH JIPYroro
YEJ0BEKa;

temam "Meramiel" u "Hemeramnsl") B COOTBETCTBUHM C
MpaBWIAMHA TEXHUKH OC30MAaCHOCTH TMPH OOpalleHHH C
BEILIECTBAMH u 1a60paTOPHBIM o0opymoBaHuEM;
MPEICTABISITh PE3YIbTATHl XMMHUYECKOTO 3KCIIEPUMEHTa B
dbopme 3amHucu ypaBHEHHUM COOTBETCTBYIOIIMX PEAKIHUN U
dbopMyIMpoBaTh BBIBOJBI Ha OCHOBE 3TUX PE3YyJIbTATOB; -
YMETh  CaMOCTOSATEIBHO IUIAHHPOBATh W TPOBOJUTH
XUMHYECKUN SKCIIEPUMEHT (TIOJTy4€HUE U N3YYEHHE CBOWCTB
HEOPraHWYECKUX M OPTaHUYCCKHX BEIICCTB, KAYCCTBCHHBIC
peaknuu  yrJieBOJOPOJOB  Pa3IMYHBIX  KJIACCOB U
KHCIIOPOJICOACPKAINX OPraHUYECKUX BEIIECTB, PpEIICHUE
AKCTIEPUMEHTATbHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB) C COONIOCHIEM
mpaBuil  0e30mMacHOro oOpamieHusi ¢ BEHeCTBAMH U
nabopaTopHBIM  00OpyIOBaHUEM, (HOPMYITUPOBATH IETU
UCCIIEIOBAHMS, TPEAOCTaBIsATh B  pa3IuyHod  (dopme
pe3yabTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OILIEHUBATh UX
JIOCTOBEPHOCTH;

OK 07.
CoeiicTBOBATEL
COXPAHEHUIO
OKpYKarolle cpebl,
pecypcocOepeKeHHUIO,
3¢ HEeKTUBHO
JIENCTBOBAThH B
Ype3BbIYAHBIX
CUTYaLMIX

B o06aacTH 3K0J10rH4ecKOro BOCIMUTAHUA:

- chOPMHPOBAHHOCTh IKOJOTHYECKON KYJIBTYPhI, TOHUMaHHE
BIIUSIHUS COITMATbHO-3KOHOMHUYECKHUX TPOIECCOB HA COCTOSIHUE
MPUPOJTHON W COIMAIBHOW Cpeibl, OCO3HAHHUE TIJI00ATBHOTO
XapaKkTepa SKOJOTHUECKHUX MPooIIeM;

- TUIAHUPOBAHUE U OCYILIECTBJICHUE NEHCTBUN B OKpYKaromlen
cpele Ha OCHOBE 3HAHUS LeJel YCTOMYMBOTO pa3BUTHUS
YEJIOBEYECTBA; AKTUBHOE HENPHUATHE JCHCTBUH, MPUHOCAIIUX
BpeJ OKpYXaloIleu cpene;

- yMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHUECKHE
MOCJEACTBUSL NPEANPUHUMAEMBIX JCUCTBUM, MpeNOTBpallaTh
HX;

- chopMupoBaThb  OPEACTABICHUA: O  XUMHUYECKOMH
COCTaBIIAIOIIEH €CTeCTBEHHOHAaYYHON KapTHUHBI MHpA, POJIU
XUMHUHM B TIO3HAHUM SIBICHUH NPUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJABTYpPBHl JMYHOCTH, €€ (PYHKIIHOHAJIbHON
rPaMOTHOCTH, HEOOXOAMMOMW Ui PEIICHUS MPAKTUYECKHX
3a[a4 ¥ SKOJIOTHYEeCKH 000CHOBAHHOTO OTHOLIEHHSI K CBOEMY
3JI0POBBIO U IPUPOTHOM Cperie;

- YMETh cobmroaarTh npaBuUIIa HKOJIOTMYECKU
1enecooOpa3Horo  MOBEACHHsT B OBITY W TPYAOBOU
JEATEIbHOCTH B LENSX COXPAaHEHUS CBOETO 3/J0POBbS U
OKpYXKalollled NPUPOJHON Cpeabl; YYUTHIBaTh OINACHOCTH
BO3/ICCTBUS HA )KMBBIE OPraHU3MBbI OIIPEECIICHHBIX BEIIECTB,
MOHUMAs CMBICI [OKa3aTensl MpeAelbHOW JOIMYCTUMOM
KOHIIEHTPAIINU;
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- pacllMpeHHe OmbITa  AECATEIBbHOCTH  IKOJOTHMYECKOU
HaIIpaBJICHHOCTH, - OBJIaACHUC HaBbIKaMH yqe6H0-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUUAIILHOU JIEATEIIbHOCTH;

- YMEeTh MPOTHO3UPOBATH, AHAIMU3UPOBATH M OILICHUBATH C
MO3UIUH  JKOJOTMYECKOH  Oe30MacHOCTH  IMMOCIICICTBUS
OBITOBOM M TPOU3BOJICTBEHHOMN JESATENIBHOCTH YEJOBEKa,
CBSI3aHHOM C TmepepabOTKOM  BEIIECTB; HCIOJIb30BATh
MOJYYCHHBIC 3HAHUS JUISl MPUHATUS TPAMOTHBIX pEIICHUMN
npoOjieM B CUTYyalUsiX, CBSI3aHHBIX C XUMHUEH; - YMETh
0CO3HABaTh OMACHOCTh BO3JIEHCTBHS HAa >KUBBIC OPraHU3MBbI
OTNPENIETICHHBIX BEIIECTB, IMOHUMAas CMBICI TOKa3aTems
MpeAeTbHON JIOMyCTUMOM KOHIEHTpAIlMH, U TOSICHATH Ha
npuMepax CrocoObl YMEHBIICHHS W TPEIOTBPAIICHHUS HX
BpPEHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA.

IIK 4.3.
OcymiecTBIATh
KOHTPOJIb
WCIOJIb30BAHUA U
OXpaHbI 3eMEJIbHBIX
pecypcos.

B wactu TpyoBOTO BOCIIUTAHUA: - TOTOBHOCTH K  TPYAY,
OCO3HAHUE IEHHOCTH MacTePCTBA, TPYIOIIOOHE; - TOTOBHOCTh
K aKTHUBHOU JESITEILHOCTH TEXHOJOTMYECKOM W COIMaAIbLHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATh, TUTAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO AEATEIbHOCTD;

- WHTEpEC K pa3IuuHbIM cdepaMm npodhecCHOHATPHON
JIeSITEeITLHOCTH.

-BJIQJIETh CUCTEMON XUMHUYECKUX 3HAHUMN

- yMETh IUTAaHUPOBATh H  BBIMOJHATH  XUMHYECKHI
AKCIIEPUMEHT,

- chopMupoBaThb  OPEACTABICHUA: O  XUMHUYECKOUH
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIH
XUMHHM B TIO3HAHUM SBJIEHUN MPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJABTYpPBHl JMYHOCTH, €€ (PYHKIHOHAJIbHON
IPaMOTHOCTH, HEOOXOAMMOMW Ui PEIICHUS MPAKTUYECKHX
3aJ1a4 ¥ SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpELE;

- YMETh cobmoaarTh npaBuja 9KOJIOTUYECKU
1enecooOpa3Horo  MOBEACHHsT B ObBITY W TPYAOBOU
JEATEIbHOCTH B LEISX COXPAaHEHUs CBOErO 3J0POBbS U
OKpYXKarollled NPUPOJHON Cpeabl; YYUTHIBaTh OINACHOCTh
BO3/ICHCTBUS HA )KUBBIE OPraHU3MbI ONIPEECIICHHBIX BEILIECTB,
MOHUMAasi CMBICII T[IOKa3aTessl MpEeAesIbHOW JOIYCTUMOM
KOHIICHTPAlIUH;

JIP 10. 3aboTamuiics
0 3aIlUTe
OKpY’KaroIel Cpebl,

B o0macty 5K010rHYeCKOTO BOCIUTAHUS:
- C(I)OpMI/IpOBaHHOCTI) AKOJIOTHYECKOM KYJIbTYpPbI, IOHUMAHUC
BJIMSAHHWSA COUAJIBHO-9KOHOMHWYCCKUX NTPOICCCOB Ha COCTOSIHUC

- chopMHpOBaTh  NPEACTABICHUSA: O  XUMHUYECKOH
COCTAaBJIAAIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHMpA, POJIU
XMMHUU B TO3HAHUU SIBICHUH NPUPOJbI, B (GopMUpOBaHHH
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cOOCTBEHHOW U
qy)KOW O€30TIaCHOCTH,
B TOM YHCIIC

U poBoOi

NPUPOJHONM M COLMAIBHOM Cpenbl, OCO3HAHME TI00aTHLHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBHUI B OKpYXKarolen
cpele Ha OCHOBE 3HAaHMs LEJIed YCTOMYMBOIO pPa3BUTHSA
YeJI0BEYECTBA; AKTUBHOE HENPUATHE ACUCTBUM, NPUHOCAIIUX
BpEJl OKPYXAIOIIEH Cpeae;

MBIIIJICHASI U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIHHON
rPaMOTHOCTH, HEOOXOAMMOM il pEeHICHUs] MPAKTUYECKUX
3a/1a4 ¥ 9KOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U MIPUPOIHOM Cpelie;

- YMETh co0I01aTh npaBuia 9KOJIOTUYECKU
[eNIeco00pa3HOro  TOBEACHUS B OBITY H  TPYAOBOM
JESTETLHOCTH B IEJSIX COXPAHEHUS CBOETO 3/I0POBbSI U
OKpYXKarolled MTPHUPOTHON Cpeibl; YYUTHIBATh OIMACHOCTH
BO3JICUCTBUS HA )KMUBBIE OPraHU3MbI OTIPE/ICIICHHBIX BEIECTB,
MOHUMAasi CMBICI TIOKa3aTeyid MPENebHOW JIOMYCTUMOMN
KOHIICHTPAIINH;

- YMeTh MPOTHO3UPOBATh, AHAIM3WPOBATH M OIICHUBATH C
MO3UIMI  DKOJOTHYECKOM  0€e30MacHOCTH  MOCJIEACTBHUSI
OBITOBOM W TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOW C  TepepabOTKOM  BEIIECTB; HMCIOJIB30BATh
MOJY4YCHHBIE 3HAHUS U MPUHATHS TPAaMOTHBIX pPEUICHUHN
npoOieM B CHUTyallUsiX, CBSI3AHHBIX C XUMHEW; - yMeETh
OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha >KUBBIE OpraHU3MBbI
ONPENETCHHBIX BEUIECTB, IIOHUMAas CMBICI MOKa3aTems
MpEeAEIbHON JIOMYCTUMOW KOHUEHTpAalUu, U MOSICHATH Ha
npuMepax CrocoObl YMEHBIIEHUS U NPEAOTBpAILEHUS HX
BpPEJHOr0 BO3JCHCTBHS HA OPTAaHU3M YEJIOBEKa.

JIP 13.
JleMOHCTpHpYyrOWMi
TOTOBHOCTH U
CIOCOOHOCTH BECTH C
JPYTUMU JTHOAbMU,
JNOCTUTaTh B HEM
B3aMMOIIOHUMAaHUA,
HaXOJUTh 00IIHe
LIETU ¥ COTPYIHUYATh
JUISl UX JJOCTH>KEHUS B

OBiagenue
NIEUCTBUSIMU:
0) coBMeCTHas JACSITCIBHOCTD

- NOHMMaTh W UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHJIHON M
WHIUBUAYAIbHOU PabOTHI;

- IPUHUMATD LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh
U KOOPAUHUPOBATH JCUCTBUS IO €€ JOCTHKEHHUIO: COCTABIIATH
IJIaH JEWCTBUH, paclpeAciaTh poJid ¢ Y4YETOM MHEHHM
YYaCTHUKOB OOCYXJaTh pPe3yJabTaThl COBMECTHOW paboThI; -
KOOPJIMHUPOBATH U BBIMOJHITH PabOTy B YCIOBUSX PEaNbHOTO,

YHHUBCPCAJIbHBIMU KOMMYHHKAaTHUBHBIMHU

- yMeTb IUIAHUPOBaTb M  BBINOJHATb XUMHUYECKUH
9KCHEPUMEHT B COOTBETCTBUM C IPaBWJIAMU TEXHUKHU
0e30macHOCTM  Ipu  OOpallleHMH C  BEIIeCTBAMH U
71a00paTOPHBIM 000PYIOBaHUEM; IPEACTABIATh PE3YJIbTaThI
XMMHYECKOT0 3KCIEpUMEHTa B (hopMe 3alucu ypaBHEHUH
COOTBETCTBYIOLUX peakiMid ¥ (OpMYIHPOBATH BBIBOJBI Ha
OCHOBE ITHX PE3y/IbTATOB;

-yMETb  CaMOCTOSITEJIBHO  IUIAHUPOBAaTh U  INPOBOJIUTH
XUMHUYECKMH OKCIEPUMEHT C  COOJIIOJICHHEM  MpaBUII
Oe3omacHoro oOpalleHus ¢ BellecTBaMU U JIaDOPaTOPHBIM
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npoheccuoHaIbHON BUPTYaJbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJCWUCTBUS; - | 00OpyaoBaHHEM, (QOPMYTUPOBATH LEIH HCCICIOBAHMS,
JEATEIbHOCTH OCYIIECTBIISITh TO3UTUBHOE CTPATETHMUECKOE TIOBEJCHHWE B | IPEJOCTaBIATh B pasaumyHOH  (opmMe  pe3ylbTaThl

Pa3IMYHBIX CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNUE, | SKCIICPUMEHTa,  aHAIM3UPOBaTh M OLEHHMBAaTh X

OBITh MHUIIMATHBHBIM JIOCTOBEPHOCTH;

OmnajieHre yHUBEPCATbHBIMU PETYJISTUBHBIMU JCHCTBUSMHU:

T') IpUHATHE ce0s U IPYTUX JIO/ICH:

- IPUHUMATh MOTHBBI H ApTYMEHTBI IPYTUX JIIOJICH TIPU aHAIIN3e

pe3yIbTATOB EATEIHLHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYIHX JIIOACH HA OMIMOKH; -

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C TO3WIMH JPYroro

YeJI0BEKa;
JIP 15. B gactu TpyZ10BOTO BOCITUTAHUSA: - yMETh IUIAHUPOBAaTh M  BBINOJHAT XWMHYECKHI
[MposBnsromnuit - TOTOBHOCTH K TPYIY, OCO3HAHME IIEHHOCTH MAacTEePCTBA, | SKCIIEPUMEHT B COOTBETCTBHHM C TIPAaBWJIAMU TEXHUKH
rpaXkJIaHCKOE TPYIOJItOOHE; - TOTOBHOCTh K AaKTHBHOW JEATENBHOCTH | O€30MaCHOCTH TpH  OOpamieHHH C  BEIIeCTBAMH U
OTHOILIEHHE K TEXHOJOTUYECKOHN u COLIMAJIBHOM HalpaBJIEHHOCTH, | JaOOPaTOPHBIM 000PYAOBAaHUEM; MIPEACTABIATh PE3YIbTAThI
poheccHOHaIbHON CIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh M CAMOCTOSITEIBHO | XUMUYECKOTO SKCIEPUMEHTa B (OpME 3aliCH YpaBHEHUH
NEeATENbHOCTH KaK K | BBIMOJHATh TAKYIO 1€ATEIBHOCTD; COOTBETCTBYIOIUX peakiuil U (GopMyIHpOBaTh BBIBOJBI HA
BO3MOKHOCTH - UHTEpEC K pa3IuyHbIM cdepaM MpodecCHOHATBHON | OCHOBE 3TUX PE3YJIbTaTOB;
JMYHOTO y4acTus B NESATeIbHOCTH. - yMeThb AaHAJIM3UPOBaThb XHMMHUYECKYI0 HH()OpPMALHIO,
peleHuu IOJy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOU
0OIIeCTBCHHBIX, uHpopmaruu, cetb UHTEpHET U Ipyrue);
roCyJapCTBEHHBIX, - BJIaJEeTh OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHUS
oOIIeHaIIMOHATIbHBIX BEIIECTB U XUMUYECKUX sIBJIEHUH (HabIoaeHue, u3MepeHue,
npobaem 9KCIEPUMEHT, MOJECIUPOBAHUE);

- YMCThb HNPOBOJAUTH PACHUCTHI II0 XUMHUYCCKUM (I)OpMy.]IaM u
YpaBHCHHUAM XUMHUYCCKHUX peaKHI/Iﬁ C HCIIOJIb30BaHHECM
q)HSH‘leCKI/IX BCJIIMYMH, XapaKTCPpU3YIOIIUX BCEIICCTBA C
KOJIUYECTBEHHOU CTOPOHBI: MAacCCHI, o0bemMa (HOpMaJ'IBHBIC
YCJ'IOBI/ISI) ra3oB, KOJMYECCTBA BCIICCTBA, HUCIOJB30BATh
CUCTCMHBIC XUMUWYCCKHUEC 3HAHUA I NPUHATHUA peH_IeHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTYyaluiIXx, CBs3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM
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- BJIAIETh CUCTEMOM 3HAHUM O METOJAaX Hay4HOTO MO3HAHUSA
SIBJICHUWM MPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSIMU MIPUMEHSTH 9TH 3HAHHSA npu
AKCHEPUMEHTAIBHOM ~ HCCJIEIOBAHMU BEIIECTB W JJIA
OOBSICHEHHS XHMHUYECKHUX SBJICHUHM, HMEIOIINX MECTO B
MPUPOAEC MNPAKTUYECKOW JESITEIbHOCTH 4YEJIOBEKA M B
MMOBCETHEBHOM KU3HHA
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2. CTpyKTYypa U coJep:kaHue 00111e00pa30BaATEeIbHOI I CHUIIIHHBI

2.1. O0beM TUCHUILTHHBI U BH/IBI Y4eOHOI padoThI

Bua yueOHoi# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI 39

B T.4U.:

1. OcHoBHOE coaep:xanue (Bcero yueOHbIX 3aHSITHIA) 39(6)
TeopeTuIeckoe oOyueHue 23
1a00paTOPHBIE U TPAKTUIECKHUE 3aHATHS 14(6)
npoMexyrouHas arrectanus (13) 2

2.IlpodeccHoHATHHO — OPUEHTHPOBAHHOE 5

coxep:kanue (B popMe NpakTU4YeCKOil MOJATOTOBKH)

B T.4..

TeopeTHIeckoe oOydeHne 0

MPAKTUIECKHUE 3aHATHS 6
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2.2. TemaTuveckuii miian u cogep:xkanue qucuunauabl OO/, 12 Xumus

HanmenoBanme Conepxanue yueOHOro Marepuaja (0CHOBHOe, NPo¢ecCHOHAIBLHO- O0bem yacoB dopmupyembie
pa3aeyioB U TeM OPUEHTHUPOBAHHOE, JIA0OPATOPHBIE U MPAKTHYECKHE 3AHATHS, NPUKJIATHOI KOMIIeTeHIIH U
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHognoe codepicanue
Pazgea 1. OcHOB cTpoeHHUs BelleCTBA 4
Tema 1.1. Crpoenue | TeopeTuueckoe o0yueHue 2 OK 01
aToMoB xuMHuueckux | CoBpeMeHHass MOJeNib CTPOCHHsI aroMma. ODJEKTpOHHas KOH(uUrypauus atoma. JIP 10
3NIeMEHTOB U npupojaa | Kimaccudukaims XAMHUYECKHX SIIEMEHTOB (s-, P-, O-amemeHThl). BaneHTHBIC JIP 13
XUMUYECKOH CBA3U JJNIEKTPOHBI. BaneHTHOCTb. DNEKTpOHHAass MNPUPOJA XUMHYECKOM  CBA3M. JIP 15
DIeKTPOOTPHUIIATEIbHOCTh. KoBasieHTHas CBSI3b, €€ PAa3HOBUAHOCTH U MEXAHU3MBI
oOpa3oBaHusi (OOMEHHBIH UM  JIOHOPHO-aKIENTOpHbI). HoHHas  cBs3b.
Merammueckas cBsi3b. BogopoaHas cBsizb. MeXMOIEKYIIpHBIE B3aMMOICHCTBHS.
N3oTombl, 0CHOBHOE U BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3AIHSI aTOMHBIX
opOuTanei.
Tema 1.2. Teoperuyeckoe o0yueHue 2 OK 01
[Tepuonnueckuii 3akoH | [leprnoanueckas cucrema xumuueckux nemMenToB .M. MenaeneeBa. ®uznyueckuit OK 02
u Tabnuna cmbica [lepnonnueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS
J.. Menneneena CBOWCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CJIOKHBIX BEIIIECTB JIP 10
B COOTBETCTBUM C IIOJIOKEHHMEM XHUMHUYECKOro siemeHTa B Ilepnoamueckoit JIP 13
cucreme. MupoBo33peHUecKoe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona 1. M. JIP 15
MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKUX
31eMeHTOB. 2 17 PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
HAa  XapakTepH3alUil0  XUMHUYECKHX  djleMeHToB  «Meraminueckue  /
HEMETAJUIMYECKUE CBOMCTBA, JEKTPOOTPULATENBHOCTh U CPOJCTBO K AIIEKTPOHY
XUMHUYECKUX D3JIEMEHTOB B COOTBETCTBHE C HMX OJJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B MEPUOJMYECKOM CHCTEME XUMHUYecKux osnemeHTtoB [[.U.
MenneneeBa»
Pasnen 2. Xumudeckne peakumn 3
Tema 2.1. Tunsl Teopernueckoe o0yuenue 1 OK 01.
XUMHUYECKUX peakuui | Knaccupukanus v THOBI XMMHYECKUX pPEaKIHUi C y4acTHEM HEOPTraHUYeCKHX JIP 10
BemiecTB. KonnuecTBeHHbIE OTHOIIEHUS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE JIP 13
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HaumeHnoBanue Conepxanue yueOHOro Marepuaja (0CHOBHOe, NPo¢ecCHOHAIBLHO- O0beM yacoB dopmupyembie
pa3aesioB M TeM OPUEHTHPOBAHHOE, JIA00PATOPHBIE U IPAKTHYECKHE 3aHATHS, NPUKJIATHON KOMIIETEeHIIHH
MOAYJ1b (IIPH HAJIUYHMH)
3aKOHBI B XMMHUHU M PAaCyeThl 110 YPABHEHUSAM XUMUYECKHUX peakuui. Moib Kak JIP 15
eMHUIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U
sHepruu. 3akoH ABorajpo. MossipHblii 00beM Tra3oB. OTHOCUTENbHAS TUNIOTHOCTh
razoB. Peakiuu xomriekcooOpa3oBaHMs C y4acTHEM HEOPTaHUYECKUX BEIIECTB
(Ha MpuMepe TUAPOKCOKOMIIEKCOB IIMHKA U AJTFOMUHUS).
Tema 2.2. TeopeTuueckoe odyuenue 1 OK 01.
DIIEKTPOJIUTHYECKAs | Teopuss HIEKTPOJIUTHYECKOH JUCCONMANMM. Peaknuu HOHHOrO oOMeHa. JIP 10
JCCOLMAIHS U CocTaBleHHEe pEaKlMii HOHHOTO OOMEHAa ITyTeM COCTABICHHS MX MOJHBIX M JIP 13
MOHHBIH 00MEH COKpAILEHHbIX MOHHBIX ypaBHEHMH. ['MAponM3 cosel. 3HaueHWe T'MApOJH3a B JIP 15
OMOJIOTMUECKNX  OOMEHHBIX  mporeccax. [lpumeHeHuwe  ruaAponHM3a B
MIPOMBIIIJICHHOCTH.
JlabopaTopHoe 3aHsiTHE 1
JlaGopatopnast pabota «Peaknuu rugponusa». VMcciaemnoBanue cpeapl pacTBOPOB
coJieif, 0Opa30BaHHBIX CHJIBHBIMU M CJIA0BIMH TPOTOJUTAMH, M HX PEAKIHHA C
pacTBopaMu IIeoYM M KapOoHara HaTpus. CocTaBiIeHUE PEAKIUN THAPOIH3a
coJjieit
Pa3nen 3. CTpoeHHne M CBOWCTBA HEOPraHMYeCKHUX BelIeCTB 6
Tema 3.1. TeopeTnueckoe odyuenue 2 OK 01.
Knaccudukanms, [IpeaMeET HEOPraHMYecKOd XMMHUH. B3aMMOCBA3b HEOPraHUYECKMX BELICCTB. OK 02.
HOMCHKJIATypa U Knaccudukanus HeopraHM4ecKux BemecTB. [IpocThie W CIIOXKHBIC BEIIECTBA. JIP 10
CTPOCHHUC OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHJIbBI, THIPOKCHUIBI, KUCIOTHI, COJIH). JIP 13
HCOPraHn4CCKux Homenknarypa 1 Ha3BaHME HEOPraHMYECKUX BEIIECTB UCXO/IS U3 UX XUMUYECKOU JIP 15
BCLICCTB Q)opMynLI HUJIU COCTABJIICHUE XUMHUUECKON (1)0pMyJ'IBI HCXO/JI1 U3 Ha3BaHHU BEIIIECTBA
0 MEXIYHAPOAHOM WM TPUBUAIBHOM HOMEHKIAType. MexXMOJIeKyIspHbIe
B3auMojeicTBusa. Kpucramioruaparel. ArperatHbleé COCTOSIHHMSI — BEIIECTBA.
Kpucrannuueckue u amopdHbie BemiecTBa. THMBI KPUCTALIMYECKUX PEIIETOK
(aToMHasi, MONEKyNsipHAas, HOHHAs, METAIINYecKas). 3aBUCUMOCTh (DPU3HUECKUX
CBOWCTB BEIIECTBA OT TUIA KPUCTAITMYECKOHN pereTku. [IpudrHbl MHOT0OOpa3us
BemiecTB. COBpEMEHHbIE MPEACTABICHUS O CTPOCHUM TBEPABIX, KUIKUX H
ra3000pa3HbIX BemecTB. JKuIK1e KpUCTaIbI.
Tema 3.2. Teopernueckoe o0ydenue 2 OK 01.
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HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE, J1a00paTOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHIIUH
MOAYJ1b (IIPH HAJIUYHMH)
®uzuko-xumuueckue | 1. Mertamnel. OOmue ¢u3ndeckne W XUMHYECKHE CBONCTBA METAJLIOB. OK 02.
CBOMCTBA CriocoObl  moydeHHs. 3HAUYEHHE METAUIOB W HEMETAVIOB B TPHUPOJIE U JIP 10
HEOPraHUYECKUX XKU3ZHEJCATEIbHOCTH 4YeJOBEeKa U opraHu3moB. Koppo3us MeTannoB: BHABI JIP 13
BEIIECTB KOpPPO3UH, CIIOCOOBI 3aIIUTH METANIOB OT KOPPO3HUH. JIP 15
2. Hemerannel. O6mue ¢uznueckue U XUMUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa MetaiioB [Y— YII rpynn. Knaccudukanuust 1 HoMmeHknaTypa
coelMHeHUI HeMeTaul0B. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE
3. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKHX BEILECTB
(OKCHIOB, TUAPOKCUIOB, KUCIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB MpPOCTBIX BELIECTB, BOJOPOJHBIX COEIUHEHUMN, BBICIIMX OKCHAOB H
TUAPOKCHUIOB.
JlaGopaTopHoe 3aHATHE 1
JlaGopatopnast pabora «CBOWCTBa METAUIOB M HEMETAIOBY». VcciemoBanue
(Gu3n4yeckux M XMMHUYECKHX CBOWCTB METaNIOB M HemeTawioB. Pemienue
9KCIEPUMEHTAIBHBIX 3a/1a4 110 CBOMCTBAM XMMUYECKUM CBOICTBAM METAJJIOB U
HEMETaJUIOB, 10 PACHO3HABAHUIO M TIOJYYEHUIO COEIMHEHUM METauloB H
HEMETaJJIOB
Tema 3.3. TeopeTnueckoe odyuenue 1 OK 01.
[Ipoussoncrso OOmue npeacTaBleHHs O MPOMBIIUIEHHBIX CHOCO0AaX MOJY4YEHUs] XUMHUYECKHX OK 02.
HCOPraHMHICCKUX BEIIECTB (HAa MpHUMepe IMpPOU3BOJCTBA aMMHAKa, CEPHOM KHUCIOTHI). UepHas u 1P 10
BEIIECTB. 3HAUEHHUE U JIP 13
1BeTHasg Metauryprus. [IpakTuueckoe npuMeHeHHe 3IEKTPOoJIn3a JUIsl HOTydeHUs
MIpUMEHEHHE B OBITY U JIP 15
IIEJI0YHBIX, I1E€JI0YHO3EMENIbHBIX METAIOB U amtoMUHUA. CTEKIIO M CHIMKaTHas
Ha MPOU3BOJICTBE
IPOMBIIIIIEHHOCTb. [Ipo0ieMa 0TX010B U MOOOYHBIX MPOJYKTOB.
Pasnen 4. CTpoeHue u CBOIICTBa OPraHMYECKUX BelIeCTB 9
Tema 4.1. Teopernueckoe o0yyenue 1 OK 01.
Knacenduxarms, [Ipenmer oprannveckoit XuMuu. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX JIP 10
CTpOCHHC 1 BeUIECTB. XMMHUYECKOE CTPOCHHUE KaK MOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIE 7P 13
HOMEHKJIaTypa JIP 15
COTJIaCHO UX BaJIEHTHOCTH. OCHOBHBIE MOJI0KEHUS TEOPUU XUMUYECKOTO CTPOEHUS
OpPraHMYECKUX

oprannueckux coeauHeHnii A.M. byrnepoBa. YriepoaHslil CKelIeT OpraHM4ecKon
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HaunumenoBanue
pa3iesioB U TeM

Coaepikanue yueOHOro MaTepuaja (0CHOBHOe, PO ecCHOHAIBHO-
OPHEHTHPOBAHHOE, J1a00paTOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMITeTEHIU U

BCIICCTB

MOJIEKYJIbI. MoOJNeKyasipHble W CTPYKTYypHbIE (pa3BEpHYTHIE,

XHUMHYECKHAE (POPMYIIBL.

COKpAICHHBIC)
3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
cTpoenus Mojekyi. M3omepust U u3oMepsl (CTPyKTypHasi, reoMeTpudeckas (Iuc-
TpaHc-uzoMepusi). Kparnocts xumuueckon cBsizu. [loHsitne o QyHKIMOHAIBHON
rpyIIIe. [TpunIUTIEL Kiaccuuranuu
MexnyHapoaHas HOMEHKJIATypa M MPUHIMIBI HOMEHKJIATYypbl OpPraHUYECKUX
COCIMHEHU M.

OPraHUYECKUX COEJIMHEHU.

Tema 4.2. CBolicTBa
OpraHNYEeCKuX
COEIMHEHUI

Teopernyeckoe od0yuenue

DU3NKO-XUMHUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUW OTACNIbHBIX KJIAaCCOB
(ocobGeHnHOCTH HOMEHKJIATyphl ~ BHYTPHM  KJjacca;
TOMOJIOTHUECKUH psl ¥ oOmas Qopmyna; u3oMepus; (pu3nMueckue CBOICTBa;
XUMHUYECKHIE CBOMCTBA; CIOCOOBI MOTYUYEHU):

— TmpefenbHble yrieBogopoAbl. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HWCTOYHUKOB TelJla B TMPOMBIIUIEHHOCTH M ObITy. CBOWCTBa MPUPOIHBIX
YIJ€BOJIOPOJIOB, HAX0XK/IEHUE B IPUPO/JIC U IPUMEHEHHE aJKAHOB;

Knaccupukanuu  H

— HETpeJIeTbHbIC U apOMATUUYECKHUE YriieBo10pobl. [lonnumepusanus sTuaeHa Kkaxk
OCHOBHO€ HaIpaBJICHHE €ro MCIOJIb30BaHus. ['OpeHue ameTuiaeHa Kak MCTOYHUK
BBICOKOTEMITIEPATYPHOTO TJIAMEHH JJIsl CBAPKH M PE3KH METAJIIOB;

— KHCIIOPOJICOACPXKAIIUE COCTUHEHUS (CIUPTBI U TMPOCThie APUPHI, (HEHOJIBI,
abJACTHU/IBI U KETOHBI, KApOOHOBBIC KHCIIOTHI M UX Mpou3BOAHbBIC). [IpakTHyeckoe
PUMEHEHHUE dTHIICHTIIUKOJISA, TuleprHa, ¢peHomna. [Ipumenenue hopmanbaeruia,
aleTanpJeruaa, yKCYCHOW KHCIOThL. Mplla KaK CONU BBICHIUX KapOOHOBBIX
KHUCI0T. Morolue cBOMCTBa MBLIIA;

— a30TcojepKallue CoOeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OEJIKH).
Knaccudukarus u 0cOOEHHOCTH OPraHUYECKUX Peakiuil. PeakimoHHbIE [IEHTPHI.
Papukanel. IlepBoHavasbHblE MOHATHUA O TUIIAX U MEXaHU3MaX OPraHUYECKUX
peaKuui.

JlaGopaTopHble 3aHATHA

OK 01.
OK 02.
JIP 10
JIP 13
JIP 15




22

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE, J1a00paTOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHIIUH
MOAYJ1b (IIPH HAJIUYHMH)
Jlaboparopuass pabora «llosryueHue OSTHUICHA W W3YYCHHE €ro0 CBOMCTBY.
[Tonyuenue sTuneHa u3 sTaHoja B Ja0OPATOPUN U U3y4EHUE €ro (PU3MUECKUX U
XMUMHUYECKUX CcBOMCTB. CoCTaBleHHE pEaKUM NMPUCOECIUHEHUS] U OKUCIIEHUS Ha
npuMmepe 3TuiieHa. PemieHune pacueTHBIX 337ad C HCHOJb30BaHUEM IUIOTHOCTH
ra3oB 110 BOJIOPOJY M BO3AYXY
Tewma 4.3. TeopeTruueckoe odyuenue 2 OK 0l.
Oprauuyeckue buooprannueckue coequnenus. [lpumenenue u Onosorudeckasi pojb yrieBoJI0B. OK 02.
BelrecTsa B OxucreHure YrieBoJOB — HUCTOYHUK OSHEPruu KHUBBIX OpraHu3MoB. OOmactu
HKHSHEACATEIIBHOCTH MPUMEHEHHUs] aMUHOKUCIOT. [lpeBpamieHus O€nKOB NHUIIM B OpraHU3Me. ﬁg 1(3)
Hp:;jl;)(])g;::(:l;o " buonornueckue ¢ynkuun OenkoB. buonormueckue ¢yHkuuu KupoB. Poib JIP 15
TpHUMEHEHHE OpraHMYeCcKON XMMUU B PELICHUH NMPOoOIeM MUIIEBOM 0€30IacHOCTH.
OpraHMYEeCKHX HyxnenHnoBble KHCIOTHL: cocTaB U cTpoeHHe. CtpoeHue Hykineotunos. Cocras
BEIECTB B vykiaenHoBbiXx  kucinor  (JAHK, PHK). Poap HyKIEHMHOBBIX KHCIOT B
IIPOMBIIIJICHHOCTH AKHU3HE/IEATEIIbHOCTH OPraHU3MOB.
[Ipon3BoACTBO OpraHMYECKMX BEIIECTB: MPOU3BOACTBO METaHOJA, NepepaboTKa
Heptu. IlommdTHiieH Kak  KPYNHOTOHH@XHBIM — MPOJYKT  XUMHYECKOIO
npousBoJcTBa. [Ipumenenue stuneHa. IIpou3BoACTBO M NMPUMEHEHHE KaydyyKa U
pe3unbl. CUHTETHMUYECKHE M HCKYCCTBEHHbBIC BOJIOKHA, UX CTPOEHHE, CBOWCTBA.
[IpakTryeckoe Ucnoib30BaHUE BOJOKOH. CHHTETHYECKUE IIICHKH: U30JIALUS IS
OPOBOJIOB, MeMOpaHbl JUIs OINPECHEHUS BOJbI, 3allUTHbIC IUJIEHKH JUIs
aBTOMOOWJIEH, IJIacTBIpH, XUPYpruueckue MoBs3kU. HoBble TexHONOTUU
JaTbHEMIero  COBEPLICHCTBOBaHMS  MOJUMEPHBIX  MaTepuayioB.  Pouib
OpPraHM4ecKOl XMMHHU B PEUIEHUH IMPOOJieM SHEpreTudyeckoi O6e30MacHOCTH, B
pa3BUTHUH MEAMULIMHBI, CO3JaHNH HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUU
(anmpTepHATHBHBIE HCTOYHUKH SHEPIHUN).
Paznen S. Kunernueckne W TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMA XHMMHYECKHX 5
peakuui
Tema 5.1. | Teopernueckoe oGyuenue 1 OK 01.
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HaunumenoBanue
pa3iesioB U TeM

Coaepikanue yueOHOro MaTepuaja (0CHOBHOe, PO ecCHOHAIBHO-
OPHEHTHPOBAHHOE, J1a00paTOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMITeTEHIU U

Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHAYECKUX PEeaKIil

Xumudeckue peaknuu. Kinaccuduramuss XUMHYECKUX peakiuii: 1o (Ga3oBOMYy
cocTaBy (FOMOTEHHbIE M TETEPOr€HHbIE), 10 MCIOJIb30BAHUIO KaTalu3aropa
(kaTasiuTHyeckue U HekatamuThuueckue). CKOpoCTh peaklMy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (AKTOPOB: MPHUPOJAbI pearupyrouiux BEUIECTB, KOHIIEHTPAIUH
pearupyoomux BellecTB, Temmeparypsl (mpaBuio Bant-I'odpda), momanu
PEaKIIMOHHOM NOBEPXHOCTH, HAJIW4Ms KaTanus3aropa. Posb karanu3aTtopoB B
NpUPOJE€ W TPOMBIIUIEHHOM  MPOU3BOJACTBE.  ODHEPrus  aKTHUBAIMM.
AkTHBUpOBaHHbIN KoMmIulekc. KartanmmuzaTopsl n karanu3. Ponb KaTanm3atopoB B
MIPUPOJI€ U MPOMBIIIIEHHOM IPOU3BOJCTBE

JlabopaTopHbie padoThl

I/IsyquI/Ie 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOU p€aKknunM OT KOHUCHTpaluuun
pearupymoImurx BemecTB U TeMIepaTypbl.

JlabopaTopHast pabota Ha BHIOOD:

1. JlaGoparopHas pabora «OmnpenereHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPALMU pearupyoux BemecTsy». VccnenoBanue 3aBUCUMOCTH CKOPOCTH
peakuuu OT KoHUeHTpanuu. OmnpeneneHUe KOHCTAHTBI CKOPOCTH PeaKlUu
rpauuecKuM METOIOM.

2. JlaGopatopHas pabora «OmnpenerneHrue 3aBUCHMOCTH CKOpPOCTH PEaKLUUU OT
Temmneparypsl». McciaenoBanre 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT TEMIIEPaTypHhI.
Pacyer sHeprum axTHBanuM peakuuu. PelieHne NpaKTHKO-OPHUEHTUPOBAHHBIX
3a/laHui Ha aHanu3 (PaKTOPOB, BIUSIONIMX HA U3MEHEHHUE CKOPOCTH XMMHUYECKOMN
peaxImn

OK 02.
JIP 10
JIP 13
JIP 15

Tema 5.2.
TepmoannamMuueckue
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHWYCCKUX peaKI.[PIfI.

PaBHOBecue

Teopernueckoe o0yuenune

Knaccudukanus  XUMHUYECKHX  peakiuili: 1o  TemaoBoMy  3ddekry
(ax30TepMuueckue, sHaoTepMuueckue), mo OK 02 obpatumoctu (oOpaTtumbie U
HeoOpatumebie). TernoBble d3PPEeKThl XUMUYECKUX peakinuil. TepMoxumudeckue
ypaBHeHHsa. OOpaTuMOCTh peakiuil. XUMHUYEeCKOe PAaBHOBECHE M €ro CMEIeHHE
MO/ ISHCTBUEM Pa3INUHBIX (DAaKTOPOB (KOHIIEHTPAIMSI PEareHTOB WM MPOIYKTOB

OK 01.
OK 02.
JIP 10
JIP 13
JIP 15
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HaumenoBanue Copep:xanue yueOHOro MaTepuajia (0CHOBHOe, MPogecCHOHATbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHS, NPUKJIATHOM KOMINETEeHI[HH
MOAYJ1b (IIPH HAJIUYHMH)
XUMHYCCKHX PCAKUMI | peakuuu, JaBJIEHHE, TEMIEpaTypa) JUIl CO3JaHHS ONTHMAIbHBIX YCIOBMIA
NPOTEKaHUS XUMHYECKHX NporieccoB. lloHsATHE 00 SHTAIBNMM W SHTPOIIHH.
Oueprus ['m06ca. 3akon ['ecca u cinencTBus u3 Hero. Poiib cMereHus: paBHOBECHS
B TEXHOJIOTHUECKUX MpoIeccax
JlaGopaTopHbIe 3aHATHSA 1
JlabopaTtopHast pabota «/3ydeHue BIUSHUS Pa3TUYHBIX (AKTOPOB HA CMEIICHUE
XHUMHYECKOTO paBHOBecHs». VccienoBanue BIMSAHUS W3MEHEHHsI KOHIIEHTPAIHH
BEIIECTB, PEAKIHUU CpeIbl W TEMIEpaTypbl Ha CMENICHHE XHMHYECKOTO
paBHOBecusi. CpaBHEHHE  TIONYYEHHBIX  pE3yJbTATOB C  TEOPETHUYECKH
IIPOTHO3UPYEMBIMH Ha OcHOBe npuHuuna Jle [llatense.
CKOpOCTh XMMUYECKOHN PEAKIIMU U XUMHYECKOE PABHOBECHE.
Pa3zzen 6. JlucnepcHbie CHCTEMbI 2
Tema 6.1. TeopeTuueckoe odyuenue 1 OK 01.
JlucniepcHbie CUCTEMBI | Jiycnepensie  cucTeMbl.  Kouulonamble  cucTeMbl.  VICTHHHBIE — PAacTBOPBL OK 02.
" (baIfTOpH ux PactBopenne kak (Qusuko-xumuueckuii mpomecc. PactBopel.  CrocoObl OK 07.
YCTOMHHBOCTH IPUrOTOBJIEHHUS pacTBOpoB. PacTtBopumocTs. MaccoBas 10511 pacTBOPEHHOTO ﬁg ig
BeniecTBa. [IpenenbHO ToMycTUMbIE KOHIIEHTPAIMK U UX UCTIOJIb30BAaHUE B OLICHKE JIP 15
sKoJIoruueckoi 6e3onacHoctu. Kinaccuduxarius 1ucrnepcHbIX CUCTEM IO COCTAaBY.
Crpoenue u (akTopbl yCTOMYMBOCTH MAMUCIIEPCHBIX CcUCTeM. Pacmo3HaBaHue
UCTHUHHBIX PACTBOPOB, KOJUIOMJHBIX PACTBOPOB U TPYOOJUCIEPCHBIX CHCTEM.
Crpoenue muuesuibl. PaccenmBanue cBeTa MpH MPOXOXKACHUU CBETOBOTO Iy4Ka
yepes ONTHYECKH HeoJHOpoAHYIo cpeny (3ddekra Tunnans).
Tema 6.2. TeopeTnueckoe o0ydenne OK 01.
HccnenoBanue cBOMCTB JlaGopaTopHbie paGoTbI 1 OK 02.
JICIICPCHBIX CHCTEM | | JaGopatopHas paboTa «IIpHrOTOBIEHHE pacTBOpOB». IIPUrOTOBICHHUE AP 10
HHCH?E’&)E;;HHH pacTBOpPOB 3aJJaHHOM (MoIpHOIN) KOHIIEHTPALIH (c  mpakTUKO- jg }g

OPUCHTHPOBAHHBIMU BOHpOC&MI/I), ONPCACIICHHUEC CPCABbI BOAHBIX PACTBOPOB.
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HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE, J1a00paTOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHIIUH
MOAYJ1b (IIPH HAJIUYHMH)
2.JIabopatopHas padota «VcciemoBaHue TUCTIEPCHBIX CUCTeM». [IpurotoBieHne
U U3y4YEHHE CBOMCTB JMCIEPCHBIX CUCTEM Pa3HbIX BUJOB: CYCIIEH3UU, IMYIIbCHUH,
KOJUIOUHOTO pacTBopa. CpaBHEHHWE CBOWCTB HUCTHUHHBIX U KOJUIOMIHBIX
pacTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3INuUi MEXTy HUMU
Pa3nes 7. KauecTBeHHbIe peakunu 00HAPYKEeHUs] HEOPTAHMYECKHUX U OPraHUYeCKHX BelllecTB 3
Tema 7.1. Teopernueckoe ofyuenue 1 OK 01.
ObHnapyxeHue KauecTBeHHBIE XMMHUYECKHE pEaKLUH, XapakTepHble Uil OOHApYXKEHHS OK 02.
OpraHUYECKUX HEOpPraHMYeCKUX BelIecTB (KaTHOHOB M aHHOHOB). CocTaBlieHHE YpaBHEHUM P 10
BEIIECTB OTACNBHBIX | peakiuil oOHapyXeHHsl KaTuoHOB [-VI rpymmn u aHHOHOB, B T.4. B MOJIEKYJISIPHOM ﬁg ig
KJIaCCOB C 1 MOHHOM popmax. Peakim oOHapy)eHUsI HEOPTaHUYECKHUX BEIIECTB B peaIbHBIX
HCII0JIb30BaHUEM 00BEKTaX OKPYXKAIOIIeH cpebl.
Ka4eCTBEHHBIX JlabopaTropHsblie padoThl 1
peakimit OGHapyxeHue HeopraHu4eckux BemecTB (karnoHoB [-VI rpynn wim aHHOHOB) ¢
HCIOJIb30BAHMEM KaueCTBEHHBIX aHAIMTUUECKUX peakuuii. Jlaboparopnas pabota
Ha BeIOOp: 1. JIaboparopHas paboTta «AHAIUTHUYECKHE peakmuu KaTuoHoB [-VI
rpynm». [IpoBeeHre KaueCTBEHHBIX peaKlUii, UCMOJIb3YEMbIX ISl OOHApYKEHUs
KaTuoHOB | rpymnmel (kanus, HATpUs, Maruus, aMmmonus), Il rpynnel Ha npumepe
Oapus, III rpynmer — cBuHIA, IV rpynmel — anromunus, V rpymnmsl — xxenesa (11 u
II1), VI rpynnel — nukens. Onucanue HaOIOAEMBIX SBIEHUN U COCTaBIICHUE
XUMHUYECKUX peakuuid. 2. JlaGopatopHas paboTa «AHAIUTHYECKHE PEaKIUU
aHuoHOB». IIpoBefeHHe  KAayeCTBEHHBIX  pPEAKUWN, HCIOJB3YEeMBIX  JUIA
oOHapy)XeHMsI aHMOHOB: KapOoHaTa, Qocdara, cynbdara, cynpduga, HUTpaTa,
xjopuzaa u Ap. OnucaHue HaONIOJAeMbIX SIBICHUH U COCTABIEHHE XMMHMUYECKHX
pEaKuu.
Tema 7.2. Teopernueckoe obyuenue OK 01.
OOHapy>xeHue JlaGopaTopHbie padoThl 1 OK 02.
OpPraHMYECKUX OOHapyxeHHe OpPraHHYecKUX COEeIUHEHMH OTIeNbHBIX KiaccoB. JlaGopaTtopHas gllz }2

BCIICCTB OTACIBHBIX

paboTa Ha BBIOOD:
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HaumenoBanue Coaep:xkaHue y4e0HOro MaTepuajia (0CHOBHOE, MPO(ecCHOHAIBLHO- O0Bbem yacoB ®opmupyemble
pa3iesioB U TeM OPUEHTHPOBAHHOE, J1a00PATOPHbIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMINETEeHI[HH
MOAYJ1b (IIPH HAJIUYHMH)
KJIACCOB C 1. JlaGopatopHas pabGora «KauecTBEHHBIE DPEAKIMHM HAa OTHENBHBIE KJIACCHI JIP 15
MCTIOJIb30BAHUEM OpPTaHWYECKUX BEIICCTB)»
KauyeCTBEHHBIX [IpoBeneHne KadeCTBCHHBIX PEAKIMI, HCIOIB3yEeMbIX I  OOHApYKCHHS
peaxiuit OpPraHUYeCKUX BEIIECTB PA3JMYHBIX KIacCcOB: (DEHOJIOB, albJETUIOB, Kpaxmala,
YKCYCHOM KHCIIOTBI, aMHHOKHUCJIOT, OeiakoB u Jp. Omnucanue HaOII01aeMbIX
SIBJICHUW Y COCTaBJICHHE XHMHYCCKUX PEAKIIUN U/WITH CXEM.
2. JIJaboparopnas padota «KauecTBEHHBIN aHATU3 OPraHUYECKUX COCTMHEHUH T10
(YHKIIMOHATGHBIM ~ Tpymmam».  [IpoBeleHHME  KadeCTBEHHBIX  PEaKIui,
HCIIOJIB3YEMBIX JUTSI PACIIO3HABAHMS OPTAaHMYECKHX BEIIECTB OTACIBHBIX KJIACCOB
110 (PYHKIIMOHATBHBIM IPYIIIaM: Ha TPUMEpPe aMUHOKHUCIIOT M KapOOHOBBIX KUCIIOT,
CIUPTOB M (HEHOJIOB, aJTbJACTHIOB M KeTOHOB. Onricanne HaOII0aeMbIX SBJICHHM
Y COCTaBJICHUE XUMUYECKUX PEAKIIMM U/UITU CXEM.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlepKaHMe (COAepPKAHUE MPUKJIATHOT0 MOTYJIS)
Pa3znen 8. Xumus B ObITY M IPOM3BOJICTBEHHOM /1€ TEJIbHOCTH YeJIOBEKA 6(6)
Tema 8.1. Xumusa 8 | Teopernueckoe o0yuenue OK 01
OBITY U IIpakTUYeckue 3aHATHS 6(6) OK 02
IPOM3BOJCTBEHHONW | DKosloruyueckas 0€30MacHOCTh TMOCICACTBUN OBITOBOM M MPOU3BOJCTBEHHOMN OK 04
JeSITeNIbHOCTH JIeSITeTPHOCTH YeJI0OBEKa, CBSA3aHHAs C MepepabOTKOM BEIIeCTB; MOWCK M aHAIU3 I?I? f ;
YelnoBeKa XUMHYECKON HWHGOpMAlUK W3 pa3IUYHbIX HCTOYHHUKOB (Hay4yHas M y4eOHO- JIP 10
Hay4yHas JIUTeparypa, CpeACTBa MaccoBodM uHpopManuu, cetb HHTepHET u TP 13
npyrue). Keiicel (¢ yderoMm Oyaymieil mpodeccHuOHaNbHON [esSTENIbHOCTH) Ha JIP 15
aHayu3 MHGOPMAIUK O IPOU3BOICTBEHHOM IEATEILHOCTH YEJIOBEKa, CBA3aHHOM C
nepepaboOTKOM ¥ MOJYYeHHEeM BElIeCTB, a TaKkkKe C OKOJOTHYECKOM
0€3011aCHOCTHIO.
3ammTa keiica: [IpencraBienue pe3ynbTaToB pelIeHUs] KEHCOB (BBICTYIICHHUE C
pe3eHTannen)
AndpPepeHuupoBaHHbIN 3a4eT 2

Bcero

39(6) uacos
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa30BaTeJIbHOM JUCHUNJIMHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecreYeHHIo

Jnst peanuzanuil mporpaMMbl JTUCHMIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIONINE
CHeIMAIbHBIC TIOMEIICHHUS: Y4eOHBIH KaOMHET XMMHH H/UTH YIeOHOW XUMUYECKOU JabopaTopuu.

O6opynoBanue y4eOHOro kabuHera (HarjsiiHble MOCOOUs): HAOOPHI IMIAPOCTEPHKHEBBIX
MO/IEJIEH MOJIEKYJI, MOJIEJIM KPUCTATUIMUECKUX PEHIETOK, KOJUICKIIUU MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIHA KOJUICKIMH TIOJIMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ W MHUHEpasloB, Tabimuia MeHjeneesa,
yueOHbIe PUIbMBL, HU(PPOBLIE 00Pa30BATEIbHBIE PECYPCHI.

Texnnuyeckue cpeacTBa 00y4eHHsi: KOMIBIOTEDP C YCTPOMCTBAMH BOCITPOU3BEICHUS 3BYKa,
MIPUHTEP, MYIBTUMEIUA-TIPOCKTOP C JIKPAHOM, MYJIbTUMEIUNHAS JOCKA, YKa3Ka-TMpe3eHTep s
MIPE3EHTALMN.

Oo6opynoBanue Jiadoparopu W padoyux MecT J1a0OPATOPUMU: MEH3YPKH, MUMETKH-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TIPEJAMETHBIC U TIOKPOBHBIE CTEKJIA, TUIAHIIETHI JIJIs
KameJbHBIX peakiui, GuabTpoBagbHas Oymara, MPOMBIBAJIKH, CTEKJISTHHBIC MPOOUPKH, PE3NHOBBIC
npoOku, GoHAPUKH, HAOOP PEaKTHBOB, CTEKJISHHBIC MAJIOYKU, IITATHUBBI JIJs MPOOUPOK; MEPHBIC
IUAJTUHPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKHU JAeNUTENbHBIC uHHApuYeckue (50-100 M), cTynku ¢
MeCTUKOM, (QaphopoBble YalIKu, MUHLETHL, (QUILTPHl OyMa)kHble, BaTa, MapJjs, YacoBbIE CTEKIa,
ANEKTPOTUIUTKH, JaOOpaTOPHBIE MITATHUBBI, CIUPTOBBIC TOPEIIKH, CIIUYKUA, TPUOOp I TOJTydeHUS
ra3oB (WM MpoOHpKa C Ta300TBOJHON TPYOKOH), nepiKaTenu sl TPOOUPOK, CKISTHKU TSI XpaHSHUS
PEaKTUBOB, pa3/laTOYHbIC JIOTKW; XuMudeckre crakanbl (50, 100 u 200 mun); mmaTenu; MUHIETHI;
TUTEIBHBIC MBI, CEKYHIOMEPHI (TaiiMepsl), MepHbIe TpoOupku (Ha 10—20 Mi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mn), BoastHast OaHs (MM TEPMOCTAT), CTEKIISTHHBIC TTATIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 m 100 mut); MHAUKATOPHBIE TOJIOCKU Ui ompeneneHus pH u crangapTHas
WHJIMKATOpHAs IIKajla; YHUBEpCaIbHbIN HHANKATOP; TumeTk Ha 1, 10, 50 M (v go3atopei Ha 1, 5
u 10 mu1), OropeTku AJis TUTPOBaHUA, MeIUIMHCKKE mIpuiel Ha 100—150 mut, maGopaTtopHbie W/HIH
aHayMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mkad, u ap. JaboparopHoe 000pyI0oBaHHeE.

3.2. UndopmanuonHoe odecnevyeHue o0ydenus. [lepeyeHb pekoMeHyeMbIX yUeOHbIX U31aHU,
HNHTEepHET-pecypcoB, 10NOJHUTEIbHOI JUTEPATYPbI
- y4eOHbIe U3IaHUS
1. CTIabpuensH. YueOHHK s 00meoOpa3oBaTeNbHbIX ydpexaeHui. «Xumusa. 10 kmacc.
bazosslii ypoBens». - M.: [lpoda, 2021.
2. C.JlabpuensH. YyeOHuk s oOmieoOpa3oBaTenbHBIX YyupexaeHui. «Xumus. 11 kiacc.
bazosslii ypoBens». - M.: [lpoda, 2021.
-0NOJTHUTEJIbHAS JINTepaTypa
1. C.I'abpuensn, N.I'. OctpoymoB, A.I'.Benenckas. «Opranuueckasi XuMus B TecTax, 3aadax
u ynpaxHeHusx. 10 kmacc. Yue6Hoe mocodue asst 001eo0pa3oBaTeNbHBIX YUPEXKICHUN», M:
Hpoda. 2019.
2. O.C.I'abpuensn, N.I'. OctpoymoB. Xumus. Marepuans! a1 noarotosku k EI'D, M.: Ilpoda,
2021.
3. O.C.I'abpuenss, IL.T". Octpoymos. I1.B.PemieroB 3aiaun mo XUMUU U CIIOCOOBI UX PEIICHUS
10-11 xmaccer. M.: JIpoda, 2019.



29

4. C.Tabpuensn, U.I'. OctpoymoB, A.I.Benenckas. «OOmasi Xumusi B TecTaX, 3aJadyax U
ynpaxHerusx. 11 kmacc. YueOHoe mocobue aiis 001meo0pa3oBaTeIbHBIX YUpEXKISHUNY, M.:
Hpoda, 2019.

5. O.C.I'abpmensn, U.I'. OctpoymoB. Xumusa. Marepuansl g nmoarotoBka Kk EI'D. », M.:
Hpoda, 2019.

6. O.C.I'abpuensn, IL.I". Octpoymos. I1.B.PenreroB 3aaun mo XUMUU ¥ CIIOCOOBI UX PEIICHUS
10-11 xmaccer. M.: JIpoda, 2019.

-UHTepHeT-pecypcebl
1. http://vwww.alhimik.ru TIpeacraBieHbl cleAyrOe PYOPUKU: COBEThI aOHUTYPUCHTY, YUUTEIIIO

XUMHH, CIPABOYHHUK (OYEHb OOJbIIas MOJ0OpKa TaOIWI] U CHPAaBOYHBIX MaTepuasoB), BecEnas
XAMUS1, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKUX CBEICHUH )
2. http://www.hij.ru/ XXypran «Xumus 1 )KU3Hb» MOHATHO M 3aHUMATEJIBHO PACCKa3bIBAET 000 BCEM

HUHTEPECHOM, YTO MPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html 3nexrponnsrit xypHanm «XUMUKH H XuMus». B
KypHaJie TMPEICTABICHO MHOXECTBO OIBITOB MO XHMHH, COJCPKHTCS MHOIO 3aHHMMATEIbHOM

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

IMpEeaACTaBJICHO OOJIBIIIOE KOJHMYECTBO pa60T YY€HHUKOB, B TOM YHUCIC U HCCICAOBATCILCKOIO
Xapakrepa.

6. http://schooibase.ru/articles/items Ximiya Bcepoccuiickuii MKOJBHBIA MOPTAI CO CCHUIKAMHU Ha
00pa3zoBaTeNIbHBIC CAaUThI 10 XUMHH.

7. www.periodictabie.ru COopHHMK cTaTeifi 0 XMMHYECKHX 3JE€MEHTaX, HUIFOCTPHUPOBAHHBIN
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. DopMyJIHPOBATH
OCHOBBI CTPOEHUSA 0a30Bble MOHSATHUS U
BelllecTBa 3aKOHbI XMMHUH
1.1 Crpoenue aToMOB CocraBnars xummnueckue | 1. Tect «Ctpoenue OK 01
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 01
u Tabnuna [[.1. XUMHUYECKHE PJIEMEHTBI B | OPUEHTHUPOBAHHBIE OK 02
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
XapaKTEePUCTHUK 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 PEaKIUuu, €CIIU
OJIHO U3 BEIIECTB JIaHO B
BHJIE PacCTBOpA C
OIIPEIETIEHHOM MAacCOBOM
JI0JIE pacTBOPEHHOTO
BeIlleCTBA

OK 01

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 01
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COJIEH, MOHHBIX PEAKLIHI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
WU3MEHEHUS KHUCIOTHOCTH
CpEJIbL.

2. JIaboparopnas padota
«Peakuun runpoansa»

Pa3nen 3.
CTtpoeHue u cBolicTBa
HEOPraHUYeCKHUX
BeleCTB

HccaenoBars cTrpoeHue
M CBOiicTBa
HEOPraHU4ecKux
BellleCTB

KonTposbHas paGora
«CsoiicTBa
HeOpraHu4ecKux
BelIeCTB)

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HCOPraHNM4CCKUX
BEIIECTB

Knaccudumnuposats
HEOpraHU4ecKue
BEII[ECTBA B
COOTBETCTBHH C UX
CTPOEHHEM

1. Tect «HomeHnknarypa
Y Ha3BaHUE
HEOPraHUYEeCKuX
BELIECTB UCXO/IS U3 UX
XUMHYECKOH (HOPMYJIBI
WM COCTaBIJICHUE
XUMHYECKON (HOPMYJIBI
UCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEKyHapOHOU UITN
TPUBHAIBHON
HOMEHKJIaType». 2.
3agauu Ha pacyeT
MacCOBOM JI0JIH (MacChI)
XHUMHYECKOTO AJIEMEHTa
(coenuHeHus ) B
MoJiekyse (cmecn). 3.
[IpakTnueckue 3amanus
o KJ1accuuKanuu,
HOMEHKJIaType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX
KJIaccoB. 4.
[TpakTrueckue 3agaHus
HAa OIpeJieTICHHe
XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3U
U TUIa KPUCTALTUYECKOM
pEIIETKH

OK 01

3.2.

DU3NKO-XUMHYECKIE
CBOIiCcTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTD (PU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYEeCKUX
BEILECTB OT CTPOEHUS
aTOMOB M MOJIEKYIL, a
TaKKe THIIa
KPUCTAJUIMYECKOU
peueTku

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB
OKCHJIOB, KACJIOT,
OCHOBaHUM, aM(POTEPHBIX
THIPOKCHUJIOB U COJIEH.
2. 3amanus Ha
COCTaBIIEHUE YPaBHEHHA
XUMHUYECKUX PEaKIUi C
y4acTUEM TPOCTHIX U
CIIOKHBIX

OK 01
OK 02
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HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB
METaJUIOB, HEMETAIIJIOB U
aM(OTEPHBIX DIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U
aM(OTEPHBIX
THJIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOICTBA H CTIOCOOBI
nostyuenus. 3. IlpaxTuko-
OPHUEHTUPOBAHHBIC
TEOPETUUECKUE 3a/ITaHUS
Ha CBOMCTBA U
MOJTy4eHHUE
HEOPraHHYECKUX
BeIIeCTB. 4.
JlaGoparopnas padota
«CBOICTBA METAJIIOB U

HEMETAJJIOBY.
3.3 [TpownzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | [IpakTuko- OK 01
HEOPraHUYECKUX U IIPUMEHEHNE OPUEHTUPOBAHHBIE OK 02
BEILIECTB. JHAYEHUE U | HEOPraHUYECKUX 3a/1aHus 10 COCTABJICHUIO
MIPUMEHEHHE B OBITY U | BELIECTB B OBITOBOM U XUMHUYECKUX PEAKIUN C
Ha MMPOU3BOJICTBE IIPOU3BOJCTBEHHOMN y4acCTHEM
JESATEIbHOCTH YEJIOBEKA | HEOPraHUYECKUX
uX (PU3UKO-XUMUYECKHUMH | BELIECTB, UCIIOIb3YEMbIX
CBOWCTBAMM JUISL UX UIEHTU(UKALUN
Y [IPOMBIILIIEHHBIX
CIoco0OB MOJIyYEHUs
4 Pa3znen 4. Crpoenne u | UcciaenoBarsb crpoenne | KoHTposbHas padora
CBOMCTBA U CBOJiCTBa «CTpoeHue u cBOiiCcTBA
OPraHMYeCcKux OPraHMYeCcKUX BellecTB OpPraHM4YeCcKUuX
BeIECTB BeLeCTB»
4.1 Knaccudukanus, KiaccudumnupopaThb 1. 3aganus Ha OK 01
CTPOEHHE U OPraHWYEeCKUE BEIIECTBA | COCTABJICHUE HA3BAHUM
HOMEHKJIaTypa B COOTBETCTBUHU C UX OpraHUYeCKUx
OpraHUYeCKUX CTPOECHHEM COCAMHEHUH 1O
BEILIECTB TPUBHUAIILHON WIIH

MEXKyHapOAHOU
CHCTEMaTUYECKOM
HOMEHKJIaType.

2. 3amanus Ha
COCTAaBJICHUE TTOJIHBIX U
COKpaIeHHBIX
CTPYKTYPHBIX OpMYyIT
OpraHNYeCKUX BEIIECTB
OTJCIbHBIX KJIACCOB.

3. 3amayu Ha
omnpeeneHue
npocTeiinien GopmMyIbl
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OPraHNu4eCcKOu
MOJIEKYJIbI, UCXO/1S U3
3JIEMEHTHOI'O COCTaBa (B
%).

4.2 CaoiicTBa VYcranaBinuBaTh 1. 3aganus Ha OK 01
OpPraHUYeCKHUX 3aBHCHUMOCTD (PU3UKO- cocrasiieHue ypapHeHuit | OK 02
COCIMHEHU I XUMHYECKUX CBOMCTB XUMHYECKUX PEAKIIUH ¢
OpraHUYECKUX BEILECTB Y4aCTHEM OpPTraHUYECKUX
OT CTPOEHUS MOJIEKYJI BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOCHUSI.
2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIITUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKkuuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKHUX
BEIIIECTB Pa3HBIX
KJ1accoB. 3. PacueTHble
3a/1a4¥ 110 YpaBHEHUSM
peaknnii C yduacTuem
OPraHUYeCKHUX BEIECTB.
4. JTabopatopHas pabota
«ITony4yenue sTusiIeHa U
W3yYCHHE €r0 CBONCTBY.
4.3 Opraandeckue OO6ocHoBBIBaTh 3HaueHue | [IpakTuko- OK 01
BEIIECTBA B Y IPUMEHEHHUE OPUEHTUPOBAHHBIE OK 02
KU3HEACATEIIbHOCTH | OPraHUYECKHUX BELIECTB B | 3aJaHUs 110 COCTABJICHUIO
YeJI0BEeKa. OBITOBOM U XUMHUYECKUX PEaKUi ¢
[IpousBoacTeo u IIPOU3BOJCTBEHHOMN Y4aCTHEM OpPraHUYECKUX
IPUMEHEHHE JIESATEIbHOCTH YEJIOBEKA | BELIECTB, UCIIOIb3YEMbIX
OpraHUYeCKUX uX (PU3MKO-XUMUYECKUMHU | Ul UX UIEHTU(UKALIUU B
BEILECTB B CBOWCTBAMH OBITY U
MIPOMBIIIIIEHHOCTH MIPOMBIIIEHHOCTH
5 Pazpgea 5. HcciaenoBathb KonTpoasHnas padora
Kunernueckne u paBHOBecCHE U CKOPOCTh «CkopocTth
TePMOAMHAMHUYEC KHEe | XHMHYECKHMX PeaKluil | XMMHYECKOl peaKkuuu u
3aKOHOMEPHOCTH XMMHYeCKoe
NPOTEKAHUA paBHOBecHE»
XHUMHYECKHX PeaKIMi
5.1 Kunernueckue Hccnenosats BaMsHNUE 1. JlaGopatopnas padora | OK 01
3aKOHOMEPHOCTHU KOHILICHTPALIUU Ha BBIOOD: OK 02
MPOTEKAHUS pearupyroumux BemecTs u | - «OnpeneneHue
XUMUYECKUX TEMIIepaTypbl Ha 3aBHCHUMOCTH CKOPOCTHU
peakuuii CKOpPOCTbh XUMHUYECKHX peakuuu OT

peaxkuui

KOHLIEHTpALUN
pearupyroumx BEECTBY;
- «Onpenenenue
3aBHCHUMOCTH CKOPOCTHU
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peaKuuu ot
TEMIIEPATYPHI».

2. IlpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETHUYECKHE 3a[aHHs
Ha aHau3 (PaKTOPOB,
BITUSIIOIIUX Ha
MU3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIUH.

5.2 TepmonnHamuueckue | MccimenoBaTh BiMsHHUE 1. 3agauu Ha pacueTsl OK 01
3aKOHOMEPHOCTH WU3MEHEHUs TEIUIOBbIX 3((HEKTOB OK 02
MPOTEKAHUS KOHIICHTPAIIMU BEIIECTB, | XUMUUYECKUX PEaKIIUi U
XUMHUYECKUX peaKIu Cpeibl 1 ompe/esieHue THHA
peaxuii. TeMIIepaTypbl Ha peaxuu (1o TemI0BOMY
PaBHoBecue CMEIIEHNE XUMUYECKOTO | 2PQEKTy: IK30- U
XUMUYECKUX paBHOBECHS SH/IOTEPMUYECKUE).
peakuuit 2. IlpakTuko-
OPUEHTHUPOBAHHBIC
3aJjaHus Ha IPUMEHEHHE
npunnumna Jle Hlatense
JUTST HAXOXKICHUS
HaIPaBJIEHUS CMEIIECHUS
PaBHOBECHS] XUMUYECKOMN
peaxkuu 1 aHalu3
(hakTOpOB, BIUSIONINX HA
CMEIIeHHE XUMHUECKOTO
paBHOBECHS.
3. Jlaboparopnas padota
«M3yyeHue BIUSHUS
pa3ianyYHbIX (PaKTOPOB Ha
CMEIICHHE XUMHUYECKOTO
pPaBHOBECHSI.
6 Pa3zpea 6. HccaenoBarth KonTpoasHnas padora
JucnepcHbie AUCIepPCHbIE CHCTEMbI no teMe «/lucnepcHsole
CUCTEMBI CHCTEMbD)

6.1 JucnepcHbie cucteMsbl | Paznuyarh MCTUHHBIE 1. 3amaun Ha OK 01
U (haKTOPHI X PacTBOPBI, KOJJIOUAHBIE IIPUTOTOBJICHUE OK 02
YCTOWYMBOCTHU pacTBOpPHI U pacTBOpOB.

rpy0oauciepcHbIe 2. Ilpaktuxo-
CUCTEMBbI Ha OCHOBE OPUEHTUPOBAHHBIE
XHUMHYECKOTO pacueTHbIE 3a/1aHUs Ha
JKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
HCII0JIb3YEMBIE B
OBITOBOY U
IIPOU3BOJICTBEHHON
JESITEIBHOCTH YEJIOBEKA.
6.2 Hccnenosanue HccnenoBath Gpusmko- JlaGopatopHnas pabota OK 01
CBOMCTB XUMHUYECKHE CBOMCTBA (Ha BBIOOD):
JTUCTIEPCHBIX pa3IUYHBIX BUJIOB - IIpuroroBnenue
CUCTEM JMCTIEPCHBIX CUCTEM pacTBOpOB;
- HccnenoBanue

JUCTICPCHBIX
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CUCTEM.
Paszpnen 7. HccaenoBars cBoiicTBa
KauecTBeHHbIE OpPraHUYecKuX
peakuuu HEOPraHUuYeCcKHuX
00Hapy:KeHUuHn BellecTB ¢
OPraHMYecKux u HCNOJb30BAaHUEM
HEOPraHU4eCcKHX Ka4YeCTBEHHbIX PeaKkuuii
BellecTB
7.1. O6napyxeHue UccnenoBath 1. JTabopatopnas pabora | OK 01
HEOPraHNYECKUX KAauECTBEHHBIC PEaKLIUH (1a BBIOOD):
KaTHOHOB U HEOPraHUYECKUX - AHaTuTHYECKHE
AHUOHOB BEILIECTB peaxkuu KaTuoHoB |-VI
TpYIIL;
- AHaTuTHYECKHE
peaKiui aHHOHOB.
2. IlpakTuyeckue
3aJjaHus Ha COCTaBJICHUE
YpaBHEHUH peaKiui
0OHaApYKEHHS KaTHOHOB
I-VI ipyiin u aHnOHOB, B
r.4. B MOJIEKYJIIPHOHM U
MOHHOU (hopMax.
7.2 O6nHapyxeHue HccnenoBarth 1. JJaboparopnast pabora | OK 01
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. OnennBaTthb 3amuTa keiica (c yueTrom
Xumus B ObITY U NOCJIeACTBUS ObITOBOM Oyayuei
NPOU3BOJACTBEHHOMI H IIPOU3BOJACTBEHHOM npo¢eccuHoHaTbLHOH
AeSITeIbHOCTH JAeSITeIbHOCTH AesITeIbHOCTH)
qeJI0BEKa yejJJoBeKa ¢ MO3HIUK
IKOJIOTHYECKOM
0e30macHOCTH
8.1 XuMmus B OBITY U OnenuBats nocnencteus | Keiic (¢ yuetom Oynymeit | OK 01
IIPOU3BOICTBEHHON OBITOBOI 1 npogeccuoHaIbHON OK 02
IeITeIbHOCTH MIPOU3BOJACTBEHHOMN JIeATEeIIbHOCTH) OK 04
YeJIoBeKa JIeSITeIbHOCTH uenoBeka | Bo3MoxkHbie TeMbl kericoB: | OK 05
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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
4.3




