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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
cnenuanbHoCTH 38.02.03 Onepayuonnas oeamenbHOCMb 8 I02UCTUKE.

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



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA TUCHUIIIMHBI

Oo0mue

I[chmmnnapnble

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

B vactu Tpy0BOTO BOCIIUTAHUSA: - TOTOBHOCTH K  TPYAY,

OCO3HAaHWE  IIEHHOCTHM  MacTepcTBa,  Tpyaoiawoodue; -
TOTOBHOCTH K AKTUBHOM JIeITeIILHOCTHU

TEXHOJIOTHYECKOM u coIra bHOM HAIPaBIICHHOCTH,

CrOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIHLHO

BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- WHTEpEC K Pa3IHYHbIM cdepaMm MnpodecCuoHaTbHOU

JIEeSITEILHOCTH.

OBianenue YHHMBepCAJIbHbIMH yueOHBIMU

MO3HABATEJbHBLIMY JAeHCTBUSIMMN:

a) 0a30BbIe JIOTHYECKHeE AeiiCTBHA:

- CaMOCTOSITEIPHO (OPMYJIUPOBATh M AKTYaAIM3UPOBATH

pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN NpU3HAK WA

OCHOBAHWUS IS CpaBHEHMSI, KiTacCUUKAIMKU 1 0000IIeHNST;

- OTIPENETATh LENN JACATEIHHOCTH, 3a7aBaTh MapaMeTphl

U KPUTEPUU HUX JTOCTH)KCHHS; BBISBIATH 3aKOHOMEPHOCTH H

MPOTHBOPEUHS B pacCMaTpPUBACMbIX SIBJICHHUSAX, BHOCHTh

KOPPEKTUBBI B JICATEIBLHOCTh, OIIGHUBATh COOTBETCTBHUE

pe3ynbTaTOB  LIENSM, OICHHBATb PHUCKU  IOCJIEICTBUMN

IEeITEIbHOCTH;

- pa3BUBaTh KPEATHMBHOC MBIIIJICHUE TP PEIICHUH

YKU3HEHHBIX TTPOOIeM

0) 0azoBbIe HCCaeN0BaTeIbCKUE TeCTBUS:

- BJIQJIETh HAaBbIKAMHU y4eOHO-UCCIIEOBATENbCKON U

MPOEKTHOM eATEIHHOCTH, HABBIKAMU pa3pelIeHus mpooem;

- BBISIBIISTE MPUYNHHO-CIIEICTBEHHBIE CBSI3H u

aKTyaJIM3UpOBATh 3a/1auy, BBIJBUIATh TMIIOTE3Y €€ PEIICHMS,

- BJIAJICTh CUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpPas
BKJIFOYAET: OCHOBOIOJATAIONINE TOHATHS (XUMHYECKHUI
SJIEMEHT, aTOM, JJIEKTPOHHass 00osiouka aroma, S-, p-, d-
AJIEKTPOHHBIE ~ OpOWTAJIM  aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTH, AIEKTPOOTPHUIIATENIHHOCTD, CTENEeHb
OKHCIICHUS, XUMHUYECKas CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIpHBI 00BEM, YIIIEpOJHBIM CKelleT, (GyHKIMOHATIbHAS
rpynmna, pagukai, H30MEpHsi, U30MEPhI, TOMOJIOTHYECKHI
psn, TOMOJIOTH, YIIEBOIOPOIHI, KHCIIOPO/I- "
a30TCOJIepIKaIe COCIUHEHUS, OMOJIOTUYECKH AKTHBHBIE
BemiecTBa (yriaeBOIbl, KUPBI, OCITKH), MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIMHEHUS,
KpUCTAJUIMYECKas pelIeTKa, TUIIbl XUMUYECKHX peaKiui

(OKHCTHTEIEHO-BOCCTAaHOBHUTEIBHEIC, 9K30- "
SHJOTEPMHYECKHE, PEaKIIMd HOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIHTHI, HEDJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAS

JIMCCOLIMAIUSI, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKON peaKIu, XUMUYECKOE PAaBHOBECHE), TCOPHH U
3aKOHBI (TEOpHs] XUMHUYECKOTO CTPOCHHS OPraHUYECKUX
BemectB A.M. bByrtiiepoBa, Teopusi 31EKTPOJUTUUYECKOU
Jucconmanuu, nepuomuueckuii 3akoH J[.M. Menpeneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3bIK XUMHH, (DaKTOJIOTHUCCKUE CBEACHUS O
CBOMCTBaX, COCTaBe, TMOJYYeHMH U  0€30MacHOM
HUCIIOJb30BaHUU Ba)KHEHUIITUX HEOPraHUYECKUX u
OpraHMYeCKUX BEIIECTB B OBITYy M  IPAKTHUYECKOUN
JIEATEIIbHOCTHU YEJIOBEKA; -  YMETh BBISABIIATH XapaKTEPHbIC
MPU3HAKU U B3aUMOCBS3b M3YYEHHBIX MOHATUN, TPUMEHSTh




HaXOIUThb aprMCHTBI JUUIA JOKa3aTrcJibCTBa CBOUX
YTBEPKJICHUH, 3aaBaTh apAMETPHI U KPUTEPUH PELICHUS;

- aHaJH/IBI/IpOBaTI) HOJIy‘IeHHI)IG B X0I€ peIHGHI/Iﬂ 3a1a4u
pe?.y.IH)TaTI)I, KpI/ITI/I‘ICCKI/I OLICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX; -YMGTB
HepeHOCI/ITI) 3HAHUS B H03HaBaTeJIBHy10 158 HpaKanecxon
0071aCTH KU3HEICATESIBHOCTH; - YMETh WHTETPUPOBATH
3HAHUS U3 pa3me HpGI[MeTHI)IX 06HaCTefI; - BBIIBUT'aTh
HOBBIC U/ICHU, HpC}IJ'IaFaTI) OpI/IFI/IHaJ'II)HI)IG IoaxXoabl 1 pGHIGHI/ISI;
- CIIOCOOHOCTh MX HMCHOJBL30BaHHS B MO3HABATEILHON U
COIMAJIBHOW MPAKTUKE

COOTBETCTBYIOILIME MOHATHS IPU OMNMCAHUU CTPOEHUS U
CBOMCTB HEOPTaHMYECKMX U OPraHUYECKUX BEIIECTB U UX
[IPEBPALICHUI; BBIABIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUI
c HOHSTUSIMU U MIpeICTaBICHUSIMU IpYrux
€CTECTBEHHOHAyYHBIX IPEIMETOB; - YMETh HCIOJIb30BaTh
HAaUMEHOBaHMsI XUMUYECKUX COEIMHEHUI MEXTyHapOIHOTO
COI03a TEOPETUYECKOM W  NPUKIAJAHOW XUMUU U
TPUBUAJIbHbIE HA3BaHMSI BAKHEWIIMX BEIIECTB (ITUJIEH,
aleTWIeH, TIUIEepuH, (QeHos, (QopMalbaerujl, yKCycHas
KHCJIOTa, IJIMIIMH, YrapHbIA ra3, yrJIeKUCIbli ra3, aMMHax,
raiieHas W3BeCTb, HeramieHas H3BeCTb, NMHUTbEBas COJAa U
JIpYTHUX), COCTaBIATh (OPMYJIbI HEOPraHMYECKUX H
OpraHUYECKUX BEIIECTB, YPaBHEHUS XUMUYECKUX PEaKIui,
OOBSACHATP MX CMBICT;, MOATBEPXKAATh XapaKTepHbIE
XMUMUYECKHE CBOICTBA  BELIECTB COOTBETCTBYIOIIUMU
9KCHEPUMEHTAMU U 3alUCAMH YPAaBHEHUN XHMHYECKHX
peakuuid; - yMeThb YCTaHaBJIMBaTh IPHUHAIICKHOCTb
U3yYCHHBIX HEOPraHMYECKMX W OPraHMYEeCKMX BELIECTB K
ONpE/ENEeHHbIM  KJIaccaM M TpyNNaM  COEIMHEHMH,
XapaKTepu30BaTh HX COCTAaB M BaXHEHIINEe CBOMICTBA;
ONpeseNsATh BUABl XUMHMUYECKMX CBs3ell (KOBaJeHTHa,
HOHHas, MeTaJuIn4ecKas, BOJIOPOJIHAS), TUIIbI
KPUCTAININYECKUX PELIETOK BELIECTB; KJIACCH(PULIHUPOBATH
XUMUYECKHE peaklHH; - CPOPMHUPOBAThH MPEACTABICHUS: O
MaTepUabHOM E€JUHCTBE MHPA, 3aKOHOMEPHOCTIX U
MIO3HABAEMOCTHU SIBICHUM IPUPOJBI; O MECT€ M 3HAYEHUHU
XMUMHU B CUCTEME €CTECTBEHHBIX HayK M €€ poJid B
o0ecrieyeHMH YCTOMUYMBOIO pa3BUTHS UENOBEYECTBA: B
peuieHMH TpoOJeM HKOJOrMYECKOH, OSHEpreTH4eckod u
NUILEBOI 6€30aCHOCTH, B Pa3BUTUU MEULIMHBI, CO3AaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX MCTOYHHMKOB DJHEPIHH, B
00ecrieyeHNH pallMOHAJIbHOTO NPUPOJONOJIb30BAHUSA, B




GOpMUPOBAHUM MUPOBO33PEHUS H OOIICH KYyIbTYPHI
YeloBeKa, a TaKKe JKOJOTHMYECKH 00O0CHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3JIOPOBBIO U IMPHUPOJHON Cpene; -
BJI4/IETh CUCTEMOM XUMHUYECKUX 3HAHUI, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAl0IME MOHATUS (JOMOJIHUTENBHO K CHCTEME
HNOHATHM 0a30BOro YpOBHS) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aroma, TMOpHUau3alis aTOMHBIX
opOuranelt, xumudeckas cBa3b (" " u "", KpaTHBIE CBS3M),
MOJISIpHAsi KOHLIEHTpalus, CTpyKTypHas (opMmyIa, U3oMepust
(cTpykTypHas, TeomeTpuueckas (LHC-TpaHC-U30MEPHUs),
TUTNBl XWMHUYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOpaTumble U HeoOpaTHUMbIE), pacTBOPbl (UCTUHHBIE,
JUCTIEPCHBIE  CHCTEMBI), KPHUCTAJUIOTUIPATHI, CTENEHb
JUCCOLIMALINY, 3IEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBbI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHUS,
JeKallue B OCHOBE IOHMMAaHMWs MNPUYMHHOCTH U
CUCTEMHOCTH  XUMHYECKUX  SIBJICHHUH, COBPEMEHHbIE
NpPEICTAaBICHUA O CTPOCHMM BEUIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJISIPHOM YPOBHSIX;
NOpPEICTAaBICHUs O MeXaHU3MaxX XUMHUYECKUX pPEeakLui,
TEPMOANHAMHUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX
IPOTEKaHMUs, O XMUMHMYECKOM pPAaBHOBECHUH, JUCIEPCHBIX
cucreMax, (aKTOJIOIMYECKHE CBEAECHUS O CBOMWCTBAX,
cocraBe, IIOJy4YeHMH U 0€30IaCHOM HCHOJb30BAHUU
BOXHEHUIIMX HEOPraHWYECKUX U OPraHUYECKUX BEILECTB B
OBITY M TNPAKTUYECKOW JeATeIbHOCTH 4YeJOBEKa; OOLIMX
HAy4YHbIX HPUHLUIAX XUMHUYECKOTO IIPOM3BOJCTBA (Ha
IpUMepe TNPOU3BOACTBA CEPHOM KHUCJIOTBHL, aMMHaKa,
METaHoNa, NepepaboTKu He(PTH); - YMEThb MPOBOAUTH
pacyeTbl MO XUMHYECKUM (opMylnaM U ypaBHEHUSM
XMUMHUYECKUX Ppeakluil ¢ HCHOJb30BaHUEM (PU3MUYECKHX
BeMMYMH (Macchl, 00beMa ra3oB, KOJMYECTBA BEILIECTBA),




XapaKTEePU3YIOIINX BEIIECTBA ¢ KOJIMUYECTBEHHOW CTOPOHBI:
pacueTsl 1Mo HaXOXKACHUIO XUMUYECKOH (hOpMyITBI BEIIeCTBA;
pacueTsl Macchl (00beMa, KOJIMYecTBa BELIECTBA) MPOAYKTa
peakuuu, €clii OJHO M3 MCXOJHBIX BELIECTB JIaHO B BHJIE
pacTtBopa ¢ ONPEAEIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BELIECTBA UJIU JITAHO B U30BITKE (MMEET IPUMECH); PaCUEThI
MaccoBOM UM 00BEMHOMN JIOJIM BBIXOJA MPOJYKTa PEAKIIMH;
pacueTsl  TemioBOro dddekra  peakiui, 00BEMHBIX
OTHOIIEHUH Ta30B; - YMETb BBIABIATH XapaKTEpHbIE
MPU3HAKU M B3aUMOCBS3b U3YUYEHHBIX MOHATUHN, IPUMEHSTh
COOTBETCTBYIOILIME TOHATHS NpPU OMHCAHUM CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHUX BEIIECTB U UX
MIPEBpALICHUI; BBISBIATH B3AaUMOCBSI3b XUMUUECKUX 3HAHUI
C MOHATHAMH U MPEJICTABICHUSIMU JIPYIUX MPEIMETOB IS
0osiee OCO3HAHHOTO MOHMMaHHUS U OOBSCHEHUS CYLUIHOCTH
MaTepHaIbHOIO €AMHCTBA MHpPA; UCHOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHUA ISl OOBSICHEHUS] U IPOTHO3MPOBAHUS
SBJICHUM, MMEIOIUX €CTECTBEHHOHAYYHYIO IPHUPOAY;

yMETh  HUCMOJB30BaTh ~ HAUMEHOBAaHUS  XMMMUYECKHX
COEMHEHUN MEXIYyHapOJHOTO COI03a TEOPETUYECKON U
NPUKIAJHON XUMHM M TPUBUAJIbHbIE HA3BaHMs BELIECTB,
OTHOCSIIIUXCS K HM3YyYEHHBIM KJlaccaM OpPraHMYecKMX U
HEOPraHMYeCKUX COEIUHEHUMN; UCIOJIb30BaTh XUMUUECKYIO
CHUMBOJIMKY ISl COCTaBlieHHs (opMyn HEOpraHHYeCKHUX
BEIIECTB, MOJIEKYJISPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (OPMYNl OpPraHUYECKHUX
BEIIECTB; COCTaBJIATh YPaBHEHMS XMUMMUYECKHX pEaKLUN U
pacKpbIBaTh ux CYLIHOCTB: OKHCJIUTENBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI IMOCPEACTBOM COCTaBIEHUS
ANIEKTPOHHOIO OajlaHca 3TUX pPEaKUUi; peakuuid HOHHOTO
oOMeHa IyTeM COCTaBJEHHUS UX MOJHBIX U COKpPAIIEHHBIX
VOHHBIX YpPaBHCHUM; peakUMi TUAPOJIN3A, PpeaKLUi




KOMILIEKCO00pa3oBaHus (Ha MpuMepe THIPOKCOKOMILIEKCOB
IMHKa M  QJIIOMHHMS); TOATBEPKAATH  XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BEIIECTB  COOTBETCTBYIOUIMMU
OKCHEPUMEHTAMU M 3alUCAMU YPAaBHEHUH XUMMUYECKUX
peakuuii; - ymeTh Ki1accu(uUUpoBaTb HEOPraHUYECKUE U
OpraHMYecKHe BeIlecTBA M  XUMHMUYECKHUE peakluu,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS U KPUTEPUM IS
KJIaCCU(UKAMU  U3YYaeMbIX XMMHUYECKUX OOBEKTOB;
XapaKTepHu30BaTh COCTaB U BAKHEUIIINE CBOMCTBA BEILIECTB,
IpUHAUIEKAIINX K ONpEIeNeHHbIM KjlaccaM M TpyIlraM
coeMHEHUMN (MPOCThIe BEUIECTBAa, OKCUAbBI, TUAPOKCHUIBI,
COJIM; YIJIEBOJIOPOJbI, MPOCThIe 3(PUPBI, CIUPTHI, (PEHOIBI,
aNbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOKHbBIE
3¢upbl, )KUPBI, YIIIEBOJbl, aMUHbBI, AMUHOKHUCIIOTHI, OEJIKN);
IIPUMEHATh 3HAHMS O COCTAaBE M CBOMCTBAX BEILECTB IS
SKCIIEPUMEHTAIBHOW TPOBEPKH THIIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEH TPOTEKAHUS XUMHYECKUX PpEAKIU |
IIPOTHO3MPOBAHUS BO3MOXHOCTEM HX OCYHIECTBIICHHUS; -
YMETh MOJATBEPKIaTh HA KOHKPETHBIX IPUMEpaxX Xapakrep
3aBHCHMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHUYECKUX
COCAMHEHUH OT KPAaTHOCTH U TUTIA KOBajeHTHOU cBsi3u (" "' 1
""), B3aMMHOTO BJIMSHHUS aTOMOB W TPYyIIl aTOMOB B
MOJIEKYJIaX; a TakkKe OT OCOOEHHOCTeH peanu3anuu
pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS pPEAKUUN; - YMETh
XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aToMOB (B
OCHOBHOM U BO30Y)KJCHHOM COCTOSHHM) U HOHOB
XUMUYECKUX 3nneMeHToB 1 - 4 mepuono Ilepuonnueckoit
cuctemsl [[.M1. MeHneneeBa u nx BaJICHTHbIE BO3MOXHOCTH,
ucnoib3ys noustus "s", "p", "d-snekrponHsle" opburtany,
HHEPreTUYECKUE YPOBHM; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX
VMU COEIMHEHUH 10 MEpUOiaM U TpyIIam;
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OK 02. OcymiecTBisTh
MTOUCK, aHATIU3 U
WHTEPIIPETAIHIO

uH(pOpMaINY,
HEOO0X0AUMOM 115t
BBITIOJTHEHUS 33724
npodecCuoHaIbHOM
JEATEIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI 0 MO3HAHUSA:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOILECTBEHHOU
IIPaKTHKH, OCHOBAaHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAHUE S3BIKOBOW M YMTATEIbCKOW KYJIBTYPBI
KaK CpeICTBa B3aMMOJEHCTBHS MEXIY JIIOJbMHM W IO3HAHUSA
MHpA;

- OCO3HAHHWE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH

OCYIIECTBIIATH IIPOEKTHYIO " HCCIIEIOBATEIBCKYIO
NEeATENbHOCTh UHANBUYAIbHO U B TPYIIIIE;
Osaanenue YHHMBEPCAJIbHBIMH y4eOHBbIMU

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanueii:

- BJIAJICTh HABBIKAMU MOJTyYeHHs] HHPOPMAIMH U3 HCTOYHUKOB
Pa3HbIX TUIOB, CAMOCTOSITEIFHO OCYILIECTBIISATH MOUCK, AaHATIU3,
CUCTEMAaTH3alNI0 U UHTEPIpETaIiio HHHOPMALUK Pa3INYHbIX
BUJIOB U (OpM TMIpelICTaBICHMs; - CO3/1aBaTh TEKCThl B
pas3nuuHbIX dopMaTax C y4yeToM Ha3HayeHHs WHGOpMAINU U
LEJeBOM  ayauTOpUH, BBIOUpas ONTHUMaJbHYIO  (opmy
MIpE/ICTaBJICHUS U BU3yaIH3aliy;

- OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UHPOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BATh CpencTBa MHGOPMAITMOHHBIX u
KOMMYHHMKAITMOHHBIX TEXHOJOTHI B PELICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX  3aJad  C
coOJII0IeHHEM TpeboBaHU SPrOHOMMKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pPecypcocOepexeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOH O€30MMaCHOCTH;

- BIIAJIeTh HaBBIKAMH PACIIO3HABAHUS M 3alIUTHl HHPOPMAIHH,
nH(OpPMaIMOHHON 6€30MaCHOCTH JTMYHOCTH,

- YMEThb TIUIAHUPOBATh W  BBHIMOJHATH XUMUYECKHIA
IKCTIEPUMEHT (IIPEBpaIleHHs] OPraHMYECKUX BEUIECTB ITPHU
HarpeBaHuu, MOJy4YE€HUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIMH Ha allbJACTH/IbI, Kpaxmall, YKCYCHYIO
KUCIIOTY; JIeHaTypanus OeKOB MpH HarpeBaHHWHM, LBETHHIC
peakuuu OeNKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa,
OTIpE/IeNATh Cpely BOJHBIX pAcTBOPOB, KadeCTBEHHBIE
peakuuu Ha cynabgaT-, KapOOHAT- U XJIOPUAAHUOHBI, HA
KaTHOH aMMOHHUS; PelIaTh SKCIEPUMEHTAIBHBIE 33/1a49H 110
teMam "Metamnel" u "Hemetamnel") B COOTBETCTBHH C
NpaBUJIaMH TEXHUKH O€30MacHOCTH TpH OOpalleHud C
BELIECTBAMU u 1a00PaTOPHBIM o0opynoBaHuEM;
NPECTaBIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B

dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M
(dbopMynupOBaTh BHIBOJIbI HA OCHOBE 3THX PE3Y/IbTAaTOB;

- yMEeThb aHaJIM3UpPOBaTh XHMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aEMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopmaruu, cetb UHTEpHET 1 pyrue);

- BIIAJIETh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHUI (Ha0I0/IeHue, U3MepeHue,
JKCIIEPUMEHT, MOJIETIMPOBAHUE);

- YMETh MPOBOJUTH PACUeThl IO XUMUYECKUM (popmyrnaM U
YpaBHEHUSAM XHUMHYECKUX PpEaKIHid ¢ HCHOJIb30BaHUEM
bu3NYeCKUX BEIUYUH, XapaKTepU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbBIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEUIECTBA; HCIOJIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTYallUsIX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

- yMeTb CaMOCTOATEIbHO TIUIAHUPOBATH M TPOBOIUTH
XUMHYECKUN IKCTIEPUMEHT (TOJTy4YeHUE U U3yYEHHE CBONCTB
HEOPraHMYECKUX M OPraHWYeCKUX BEHIECTB, KAUYECTBEHHbIE
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peakuuyd  YIJIeBOJOPOJOB  PA3IUYHBIX  KIACCOB  H
KHUCJIOPOJICOACPIKAIIUX OPraHUYCCKUX BEIIECTB, PEIICHUE
OKCIIEPUMEHTATHHBIX 3a/aq 1o pacro3HaBaHUIO
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB) C COOIIOICHUEM
npaBui  Oe30macHOro oOpamieHuss C BEIIeCTBAMH U
1a00paTOpHBEIM  000pYAOBaHHEM, (OPMYITHPOBATH IICJIH
UCCIICIOBAHMS, TIPEJOCTaBIATh B  pa3iuuHOi  (opme
PE3YNIbTaThI SKCIIEPUMEHTA, aHAJTM3UPOBATH U OIIEHUBATH HX
JIOCTOBEPHOCTH;

- YMEThb OCYIISCTBJIATH  II€JICHANPABICHHBIA  TOHMCK
XAMHYECKOH WH(POpPMAIMK B Pa3IMYHBIX HCTOYHHKAX
(HayuHas U ydeOHO-Hay4yHasi JMTepaTrypa, CpeAcTBa
MaccoBor wuH(popmaruu, cetb VHTepHeT u japyrue),
KPUTHYCCKH aHATU3UPOBATh XUMUYECKYI0 HH(OPMAITHIO,
nepepabaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOU y4eOHOM 3a1aueii;

- BJIQJIETh CUCTEMOM 3HAHUH O METOJIaX HAYYHOTO MO3HAHUS
SBJIGHUH MIPUPOJbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX
u YMEHUSIMH  TPUMEHSTh 3TH  3HaHUS  1pu
SKCIIEPUMEHTAJIbHOM  HCCIEJAOBAHMU BEIIECTB M s
O00BsCHEHUS XMUMHYECKHUX SBJICHUH, HMEIOLIUX MECTO B
IpPUPOJIE TPAKTHUECKON JIEeATEIbHOCTH 4YeJIOBEeKa U B
MOBCE/IHEBHOM JKU3HU

OK 04. Paborats B
KOJUICKTHBE U KOMaH/IE,
3¢ HEeKTUBHO
B3aMMO/ICHCTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,
KITUEHTaMH

- TOTOBHOCTh K CaMOPa3BHUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOTIPEICIICHUIO; -OBNIQ/ICHHE  HaBbIKaMU  y4eOHO-
HCCIIEA0BATEIBCKOMN, IPOSKTHON 1 COIMAIBHOM JIeATEIbHOCTH;
OBiajgeHHe  YHUBEPCAJIBHBIMH  KOMMYHHMKATHBHBIMH
JeliCTBHSIMU:

0) coBMecTHas AesSITeJIbHOCTh

- TIOHMMAaTh W KCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYAIbHOU pabOTHI;

- yMeThb IUIAaHMPOBAaTh M  BBINOJHAT XUMHUYECKHM
9KCHEPUMEHT (IIPEBpAILEHUs] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHMH, MOJydeHUE 3TUIIEHA U U3yYEHUE €0 CBOMCTB,
Ka4eCTBEHHbIE PEAKIIUU Ha aJIbJIETUIbI, KpaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypalusi OelKOB MpU HarpeBaHWM, LBETHbIE
peakuuu OeNKOB; MPOBOJUTH PEAKIUM HOHHOTO OOMEHa,
ONPENENIATh CpeNy BOAHBIX pPACTBOPOB, KadeCTBEHHBIE
peakuuu Ha cyiabgar-, kKapOOHAT- M XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHUS; pelaTh SKCIEPUMEHTAIbHbIC 331a4M 10
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- IIPUHUMATh e COBMECTHOM JIeSATEIIbHOCTH,
OpraHM30BBIBATH M KOOPAMHUPOBATb JEHUCTBUA IO €€
JOCTHKEHMIO: COCTABJIATH IUIAH JEHCTBUN, paCIpereisaTh POIn
C Y4YeTOM MHEHMHA YYaCTHHUKOB OOCYXJaTb pe3yiIbTaTbl
COBMECTHOH pabOThI; - KOOPIAMHUPOBATH U BBIMIOJIHATH PabOTy
B YCIIOBHSIX pEabHOTO, BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aNMOJICHCTBHSI; - OCYUIECTBJIATh ITO3UTUBHOE
CTPATETHYECKOE IIOBEACHHE B  PA3JIMYHBIX CUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM
Osianenue YHHMBEpPCAJIbHBIMH pPeryJiiTUBHbIMH
ACUCTBUAMM:

r) IPUHATHE ce0sl U APYTUX JIIOAei:

- IPUHUMATh MOTHBBI M apryMeHThl APYTUX JIOJEH TNpH
aHaJIN3€ PE3yJIbTATOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MPAaBO U IPABO JPYTUX JIIOAEH Ha OLINOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3MLUU APYroro
YEIIOBEKA;

temam "Metamuiel" u "Hemeramnbel") B COOTBETCTBHHM C
MpaBWIAMHA TEXHHUKH O€30MaCHOCTH MPU OOpalIeHUH C
BELIECTBAMU U 71a00PaTOPHBIM 000pyZI0BaHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMHUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUN M
(GopMynupoBaTh BBIBOJBI Ha OCHOBE 3THUX DPE3YJIbTATOB; -
YMETh  CaMOCTOSITEIFHO IUTAHUPOBaTb W NPOBOJIWTH
XUMHYECKUN SKCIIEPUMEHT (II0JIy4YE€HUE U U3yUeHHE CBONCTB
HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB, KAYECTBEHHBIE
peakuuu  YriIeBOJOPOJOB  Pa3IUYHBIX  KJIAcCOB MU
KHCJIOPOJICOACPKAIIMX OPraHWYeCKUX BEIECTB, PElIEeHUE
AKCTIEPUMEHTATBHBIX 3a/a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIOICHHEM
mpaBuil  Oe30macHOro oOpalieHusi C  BEmecTBaMu |
nabopaTopHbeIM 00OpyHdoBaHWEM, (GOPMYJIHPOBATH IEIU
UCCIIEIOBaHMS, TPEJOCTaBIsAT, B  pas3iudHON  (opme
pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTH;

OK 07. ConelicTBOBaThL
COXPAHEHUIO
OKpYKalolle cpebl,
pecypcocOepeKeHHIO,
3¢ heKTUBHO
JIECTBOBAThH B
Ype3BbIYAHBIX
CUTYaLMIX

B o06acTH 3K0J10rH14eCKOro BOCIIUTAHNA:

- c(OpMHPOBAHHOCTh AKOJOTHYECKON KYJIBTYPhI, IOHUMAHHE
BIIUSTHUS COITMATbHO-3KOHOMHYECKHX MPOIIECCOB HA COCTOSTHUE
MPUPOJTHON M COIMAIBLHON Cpeibl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa SKOJOTHUECKHUX MPoOIIeM;

- IUTAHUPOBAHME U OCYIIECTBICHHUE ICHCTBUN B OKpYKaIOIIEH
cpele Ha OCHOBE 3HAHUS IeNiell YCTOWYMBOTO pa3BUTHUA
YeJIOBEYECTBA; aKTUBHOE HEINPHUATHE ICHCTBUN, TMPHHOCSIIINX
BpeJ OKpYXaloIeu cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTHUECKUE
MOCJEACTBUSL MPEANPUHUMAEMBIX JIEHCTBUM, MPENOTBpalIaTh
HX;

- copmupoBaTh  MpEeACTaBICHUS: O  XUMHUYECKOM
COCTaBIIAIONIEH €CTEeCTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWM SIBJICHUN MPHUPOIbI, B (GOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOMI
rPaMOTHOCTH, HEOOXOTUMOM NJIsl pelieHus] MPaKTHYeCKUX
3aJa4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO U IIPUPOJIHON cpejie;

- YMETh cobmoaaTh npaBuIIa 9KOJIOTMYECKU
1enecooOpa3Horo  MOBeAEHUS B OBITY H  TPYIOBOM
JESTEIbHOCTU B IIEJSIX COXPAHEHUs CBOETO 3J0pPOBb U
OKpYXKalollled MPUPOJHON Cpelbl; YUYUTHIBATH OMACHOCTh
BO3JICUCTBUSl HA JKUBBIE OpraHU3Mbl  OINpPEAEIIEHHBIX
BEILIECTB, I[IOHMMAas CMBICH T[OKa3aTeias MpeaesbHOU
JIOYCTUMOM KOHIIEHTPAllUU;
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- pacllMpeHHe OmbITa  JEATEIBHOCTH  SKOJOTHYECKOU
HaIIpaBJICHHOCTH, - OBJIaICHUEC HaBbIKaMH yqe6H0-
HCCIIEI0BATENBCKOM, POEKTHON U COUUAIILHOU JIEATEIIbHOCTH;

- YMETh MNPOTHO3UPOBATH, AHAIU3UPOBATH M OLICHUBATH C
MO3UIUN  DKOJIOTHYECKON  O€30TMaCHOCTH  IMOCICIACTBHS
ObITOBOM M NIPOU3BOJCTBEHHON JAEATEIBHOCTU YEJIOBEKA,
CBSI3aHHOM C MepepabOTKOM  BEIIECTB; HCIOJB30BaTh
MOJTYYCHHBIC 3HAHUS I MPUHATHS TPAMOTHBIX pElICHUMN
npoOjieM B CHUTYyalUsiX, CBSA3AaHHBIX C XUMHUEH; - YMETh
0CO3HABaTh OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbI
OTIPE/ICTICHHBIX BEIIECTB, TOHHMMAsi CMBICT TOKa3aTess
MpeAeTbHON JOMYCTUMON KOHIIEHTPAIMK, U TIOSICHATh Ha
nmpuMepax CrnocoObl YMEHBIIEHUS W TMPEAOTBPAICHUS UX
BpPEHOTO BO3/ICHCTBHSI HA OPTAaHU3M YEJIOBEKa.

IK 1.2.
OpraHu3oBbIBATh
TIPOIIECCHI
CKJIaIMPOBaHUS U
rpy3omnepepaboTKu Ha
cKJane

B gacty Tpy10BOTO BOCITUTAHUSA:

- TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa,
TPYyI0JII00HE;

- TOTOBHOCTD K aKTUBHOM JEeSITeNIbHOCTH
TEXHOJOTHYECKOU u COIMAJIbHOM HaIpaBJICHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATH, IUIAHUPOBATH M CAMOCTOSITEITEHO
BBITIOJIHATH TaKyIO JESATEIbHOCTD;

- WHTEpPEC K Pa3IHYHbIM cdepaMm MnpodhecCHoHaATbHOU
NeSITeIbHOCTH.

-BJIQJIETh CUCTEMON XUMHUUYECKUX 3HAHUMN

- YMETh cobmoaarTh npaBuia 9KOJIOTUYECKH
1enecooOpa3Horo MOBEAEHUS B OBITY U TPYIOBOH
JIEATEIbHOCTU B IIEJSIX COXPAHEHUs CBOETO 3J0pOBbS U
OKpYXKalolllel MNPUPOTHOM CPEIbl; YUUTHIBATH OIMACHOCTH
BO3JICUCTBUSL HA JKMBBIE OPraHU3MBl  OINPEICIICHHBIX
BEILIECTB, I[IOHMMAas CMBICH [OKa3arenas MpelesbHOU
JIOITYCTUMOM KOHIIEHTPALNH;

[IK 3.1. ILtanupoBaTs,
MOATOTABINBATH U
OCYILIECTBIISTH POIECC
MIEePEeBO3KHU TPY30B

B yactu Tpy0BOrO BOCHIUTAHUSA: - TOTOBHOCTH K TPy,
OCO3HAaHME  LIEHHOCTM  MacTepcTBa,  Tpylojwobue; -
TOTOBHOCTb K aKTUBHOM JIeSITebHOCTH
TEXHOJIOTHYECKO U COLMAJIbHOM  HAINPaBICHHOCTH,
CIOCOOHOCTh UHULIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBITOJIHATh TaKyHO 1€ATEIbHOCTD;
- UHTEpeC K pa3IMyHbIM cdepaMm MnpodheccuoHaIbHON
JESITEIBHOCTH.

-BJIJIETh CUCTEMOI XMMHYECKUX 3HAHUM,

- YMETh coOmoaaTh npaBuia 9KOJIOTHYECKH
1enecooOpa3Horo MOBEACHUS B OBITY H  TPYIOBOM
JIEATEILHOCTH B IIEJISIX COXpPAaHEHHUs CBOETO 3J0pPOBbs U
OKpY)Karolled HPUPOTHON Cpelibl; YYUTHIBATH OMACHOCTh
BO3JICHCTBUS HA JKHMBBIC OpraHU3MBI  OINpPEACIICHHBIX
BEILIECTB, I[IOHMMAas CMBICH T[OKa3aTeis MpelenbHON
JIOTYCTUMOM KOHIIEHTPAllUU;

JIP 10. 3a0oTsmumiics o
3aIUTE OKPYKAIOIIEH

B o0mactu 5K010rHYeCKOT0 BOCIUTAHUS:

- chopMHpOBaTh  MPEACTABIEHUS: O  XUMHUYECKOH
COCTAaBJISAIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MHUpA, pOJIU
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cpelbl, COOCTBEHHOU U
qy)KOW O€30TIaCHOCTH,
B TOM YHCJI€ IUPPOBOH

- c(hopMUPOBAHHOCTH FKOJIOTHYECKOH KYJIbTYphl, HOHUMAHHUE
BJIMSIHUS COLMAIbHO-3KOHOMHMYECKHX IPOLIECCOB HA COCTOSIHUE
MPUPOJHON U COLMAIBHOW Cpeibl, OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX Ipo0dIieM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUI B OKPYXKAIOLIEH
Cpele Ha OCHOBE 3HaHWsA LEJIed YCTOMYMBOTO DPa3BUTHS
YEJI0BEYECTBA; aKTUBHOE HENPUATHE NEHCTBUMN, IMPHUHOCAIINX
BpE€Jl OKPYXKAIOIIEH Cpeae;

XMMUU B TIO3HAHUU SIBJICHUI NPHUPOJBI, B (HOPMHUPOBAHUU
MBIIIJICHUA W Ky.HI)TypI)I JJMYHOCTH, €€ (1)yHKIII/IOHaJII>HOI71
rPaMOTHOCTH, HEOOXOIUMOM NSl pelleHusl MpaKTHYECKUX
3a7a4 M DKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO M IIPUPOIHOM Cpejie;

- YMETh co0IroaaTh npaBuia 9KOJIOTHYCCKHU
1enecooOpasHoro MOBEAEHUS B OBITY U TPYIOBOH
JCATCIIBHOCTU B LCIAX COXpaHeHI/ISI CBOECTO SILOPOBI)H nu
OKpYXKalolllel NPUPOJHOM CPEIbl; YUUTHIBATH OIMACHOCTH
BOSI[GfICTBPISI Ha JKHNBBIC OpFaHI/ISMBI OHpejleJ'IeHHI)IX
BEIIECTB, TIOHWMAas CMBICI TOKa3aTeias MpeaeibHOU
JIOITYCTUMOW KOHIIEHTPAIINH;

- YMETh IIPOTHO3UPOBATH, AaHAIM3UPOBATh U OLICHUBATH C
MO3UIIMIA  DKOJIOTHYECKOW O€30MacCHOCTH  IOCIEACTBUS
OBITOBOM W TIPOM3BOJACTBEHHOW MACSITCIBPHOCTA YEJIOBEKA,
CBSI3aHHOW C TepepadOTKOW  BEIIECTB; HCIOJb30BaTh
MOJTYYCHHBIC 3HAHUS I MPUHATHS TPAMOTHBIX pEIICHUN
npoOJieM B CHUTYyaIUsX, CBSA3aHHBIX C XUMHEH; - YMETh
0CO3HABaTh OMACHOCTh BO3JICHCTBHUS Ha KUBBIC OPTaHU3MBbI
ONIPE/ICTICHHBIX BEIIECTB, TOHHMMAs CMBICT ITOKa3aTems
MpeACIbHON JOMYCTUMOM KOHIICHTPAIMKM, W TIOSICHATH Ha
nmpuMepax CrocoObl YMEHBIICHUS W TMPEAOTBPAIICHUS HX
BpPEHOTO BO3JICHCTBHSI HA OPTAaHU3M YEJIOBEKa.

JIP 13. CoOirogarommii
B CBOCH
npohecCuoHaNbHOM
IEeITENLHOCTH
ATHYECKUE MPUHIIMIIBL:
YeCTHOCTH,

B gactu TPYAOBOTO BOCIIMTAHUA:
- TOTOBHOCTbB K TPpyAy, OCO3HAHUC ICHHOCTHU MAaCTCPCTBA,

TPYAOIIO0HE;
- TOTOBHOCTb K aKTHBHOUN JEeATEIILHOCTH
TEXHOJIOTHUYECKOM M COLMAJIbHOW  HalpaBJIEHHOCTH,

CIIOCOOHOCTH HWHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSATCIILHO

- copmupoBaTh  MpEACTAaBICHHUS: O  XUMHUYECKOM
COCTAaBIIAIONIEH €CTeCTBEHHOHAYYHON KapTUHBI MUPA, POJIU
XUMHUH B TIO3HAHWM SIBJICHUN MPHUPOABI, B (GOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOMN
rPaMOTHOCTH, HEOOXOTUMOM NJIsi pelIeHus] MPaKTHYeCKUX
3alad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K

HE3aBUCUMOCTH, BBITIOJIHATH TAKYIO JESATEIBHOCTD; CBOEMY 3JI0POBBIO M IIPUPOJHOM CpEJIE;
poheccuoHaIbHOTO - UHTEpEeC K pa3IMyHbIM cdepam MpodeccHOHATBHOH | - YMETh co0moaTh IpaBUJIa 9KOJIOTHUYECKU
CKENTUIM3MA, JESITEIBHOCTH. 11eJIeCO00pa3HOr0  MOBEJeHUsT B ObITY M TPYIAOBOM
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MIPOTUBOICUCTBHUS
KOPPYIIIUHU U
AKCTPEMU3MY,
oOnagaromuit
CHUCTEMHBIM
MBIIIUICHUEM U
yMEHUEM NMPUHUMATH
pEILIECHHE B YCIOBUAX
pucKa u
HEONPENCTICHHOCTH

JIESATEILHOCTH B IIEJISIX COXpPAHEHHUsI CBOETO 3J0pPOBbs U
OKpYXKalollled TPUPOTHON Cpelbl; YUYUTHIBATH OMACHOCTh
BO3JICUCTBUS HA OJKMBBIE OPraHU3MbI  OMNPEACIICHHBIX
BEIIIECTB, IIOHWMAas CMBICI T[OKa3aTeisl MpenenbHOM
JIOTTYCTUMOMW KOHIICHTPAIIUU;

- YMETh MNPOTHO3UPOBATH, AHAJIU3UPOBATH M OIICHUBATH C
MO3HUIMI  DKOJIOTMYECKOW O€30MacHOCTH  IOCIEICTBHS
OBITOBOM M NPOU3BOJCTBEHHON JAEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C TMepepabOTKOM  BEIIECTB; HCIOJb30BaTh
MOJTYYCHHBIC 3HAHUS I MPUHATUS TPAMOTHBIX PEIICHHI
npoOJieM B CHUTYyalUsX, CBS3aHHBIX C XUMHUEH, - YMETh
0CO3HABaTh OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbI
OTIPE/ICTICHHBIX BEIIECTB, TMOHMMAs CMBICT TTOKa3aTest
MpeAeTbHON JOMYCTUMOM KOHIICHTPAIMH, W TIOSICHITH Ha
npuMepax CHocoObl YMEHBIIEHHS U MPEJOTBPAIICHUS HUX
BpPEJHOrO BO3JCHCTBHSI HA OPTaHU3M YeJIOBEKa.

JIP 15. OTKpbITHIN K
TEKYIIUM U
MEePCTIIEKTUBHBIM
WU3MEHEHUSIM B MUDE
TpyZda u npodeccuit

OBiangenue
NEUCTBUSIMU:
0) cCOBMECTHas IeITEIbHOCTh

- MOHUMAaTh M HCIOJIB30BaTh IMPEUMYIIECTBA KOMAHIAHOU H
WHJIMBHIYAIBHOW PaOOTHI;

- MPUHUMATH LEeTH COBMECTHOM JIeITEILHOCTH,
OpraHW30BBIBAaTh M KOOPJAWHHUPOBATh JCHCTBUSA 1O €€
JOCTHOKCHHIO: COCTABJIATh TUIAH JICHCTBHMA, pacpeesaTh POJIr
C y4YyeTOM MHEHHMHA YYaCTHHUKOB OOCYXJaThb pe3yabTaThl
COBMECTHOM pabOThI; - KOOPAUHUPOBATH U BBITIOIHATH pabOTy
B YCJIIOBHSIX PEaJIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS; - OCYIIIECTBIISATh IMO3UTHUBHOE
CTpaTerMuecKkoe TMOBEJACHHWE B  PA3IUYHBIX CHTYalHsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBnazneHne yHUBEpPCATbHBIMH PEryIATUBHBIMU JEHCTBUSIMHU:
T') IpUHATHE ceOs U IPYTUX JHO/IeH:

YHUBCPCAJIbHBIMHU KOMMYHUKAaTUBHBIMU

- yMeTh IUIAHWPOBATh M  BBHITNOJHATh XUMHYECKUH
OKCIIEPUMEHT B COOTBETCTBHHM C TMPABUJIAMH TEXHUKHU
0e30MacHOCTH TMpU  OOpalieHud C  BEmecTBaMu |
71a00paTOPHBIM 000PYIOBAaHUEM; TIPEICTABIIATh PE3YIILTATHI
XHUMHYECKOTO IKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHU
COOTBETCTBYIOIUX Peakuii 1 (JOPMYIHPOBATh BHIBOJBI Ha
OCHOBE ITHX PE3yJbTaTOB;

-yMETh  CaMOCTOSTEIIBHO IUIAHUPOBAaTh M  IMPOBOJUTH
XUMHAYECKHH  JKCIEPUMEHT C  COOJIOJICHUEM  TIPaBUII
0e30macHoOro ooOpareHus ¢ BEIIeCTBaMU U JIA0OPATOPHBIM
oOopynoBanuem, (GopMyaHpoBaTh e KCCICIOBAHUS,
NPEeIOCTaBIATh B pa3NIu4yHOW  ¢dopMe  pe3yibTaThl
OKCIEPUMEHTa,  aHAU3UpPOBaTh W  OIEHUBaTh  HX
JIOCTOBEPHOCTH;
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- IPUHUMATbh MOTUBBI M apryMEHTbl APYTUX IJIIOJEH IpH
AHAJIM3€ PE3YJITATOB IEATEIBHOCTH;

- IPU3HABATh CBOE IIPAaBO U IIPaBO APYTHUX JIIOJEH Ha OIINOKHY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3ULIUU APYroro
YEJIOBEKA;
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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 MPOrpaMMbl JHCIUILNINHBI 39

B T.4U.:

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

2.IlpodeccHoHATHHO — OPUEHTHPOBAHHOE 5

conep:kanue (B popMe NpakTu4ecKoil NOArOTOBKH)

B T.4..

TeopeTHIeckoe oOydeHne 0

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

HaunmenoBanme Conepxanue yueOHOro Mmarepuaja (0CHOBHOe, NPo¢ecCHOHAIBLHO- O0bem yacoB dopmupyembie
pa3aeyioB U TeM OPUEHTHPOBAHHOE, JIA0OPATOPHBIE U TPAKTHYECKHE 3AHATHS, NPUKJIATHOI KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHH)
1 2 3 4
OcHognoe codepicanue
Pazgea 1. OcHOB cTpoeHUs BelIeCTBA 4
Tema 1.1. Crpoenue | TeopeTuueckoe o0yueHue 2 OK 01
aToMoB xuMHuueckux | CoBpeMeHHass MOJENb CTPOEHHUS aToMa. OJJEKTpOHHas KOH(Urypauus atoma. JIP 10
3NIeMEHTOB U npupojaa | Kimaccudukaims XAMHYECKUX SIIEMEHTOB (s-, P-, O-amemeHThl). BaneHTHBIC JIP 13
XUMUYECKOH CBSA3U JJNIEKTPOHBI. BaneHTHOCTb. DNEKTpOHHAass MNPUPOJA XHMHYECKOM  CBA3M. JIP 15
DNeKTpoOTpUIIaTeIbHOCTh. KOBasleHTHAS CBsI3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBI
oOpa3oBaHusi (OOMEHHBII M  JIOHOpPHO-aKIENTOpHbI). HoHHas  cBs3b.
Merammueckast cBsizb. BogopoaHas cBsi3b. MeXMOIEKYIIpHbIE B3aMMOICHCTBHS.
N3oTombl, 0CHOBHOE U BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOpUANU3AIHs aTOMHBIX
opOuTanei.
Tema 1.2. Teoperudeckoe o0yueHue 2 OK 01
[Tepuonnueckuii 3akon | [lepunoanueckas cucrema xumuueckux anemMenToB .M. MenaeneeBa. ®usnyueckuit OK 02
U Tabnuna cMmbich [lepuoanueckoro 3akona [[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI JIP 10
.. Menneneena CBOWCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX MU MIPOCTHIX U CJIOKHBIX BEIIECTB JIP 13
B COOTBETCTBUU C IIOJIOKEHHEM XHMHUYECKOro sjeMeHta B llepuonnueckoi JIP 15
cucrteMe. MupoBo33peHueckoe 1 HaydHoe 3HaueHue [leproauyeckoro 3akona /[.1.
MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKUX
3nemMeHTOB. 2 17 PelleHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha  XapakKTepu3alui0  XUMUYECKHMX  dJIeMeHToB  «Metamnuueckue  /
HEMETAJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULATENBHOCTh U CPOJACTBO K AIIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C MX OJJIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHUEM B MEPUOJAMYECKOW CHCTEME XUMHUYecKkux osnemeHTtoB [[.U.
MenneneeBa»
Pasnen 2. Xumudeckne peakumn 3
Tema 2.1. Tunsl \ Teopernyeckoe o0yueHue 1 OK 01.
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HaumenoBanue Conepxanue yueOHOro Mmarepuaja (0CHOBHOe, NPo(ecCHOHATBLHO- O0BeM yacoB Dopmupyemblie
pa3aesioB U TeM OPUEHTHUPOBAHHOE, JIA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON KOMIIETEeHIHH
MOAYJ1b (IIPH HAJIUYHMH)
XUMUYecKux peaknuii | Kimaccudukamuss u THIBI XMMUYECKUX PEAKIHi C y4acTHEM HEOPraHUYeCKUX JIP 10
BemiecTB. KonndecTBeHHBIe OTHOIICHHUS B XUMUU. OCHOBHBIC KOJIMYCCTBCHHBIC JIP 13
3aKOHbI B XMMHHU M PACyeThl 110 YPABHEHUSAM XUMUYECKHUX peakuui. Moip Kak JIP 15
eMHUIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHBI COXPaHEHHUSI MacChl U
sHepruu. 3aKoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
razoB. Peakiuu xomriekcooOpa3oBaHMs C y4acTHEM HEOPTaHUYECKUX BEIIECTB
(Ha mpuMepe TUAPOKCOKOMILICKCOB IIMHKA U AJTFOMUHUS).
Tema 2.2. Teoperuueckoe odyuenue 1 OK 0l.
ODNEeKTPOIMTHIECKAs | Teopusl 2JIEKTPOJIMTUYECKOM  JUCCONMAMM. Peaknum HOHHOrO OOMeHa. JIP 10
JUCCOLMAIHS 1 CocTaBleHHEe pEaKlnii HOHHOTO OOMEHAa IYTEM COCTABIEHHS HX IOJHBIX H JIP 13
MOHHBIH 00MEH COKpAIleHHBIX HOHHBIX ypaBHeHHWil. ['Maposm3 cojeif. 3HaueHHMe T'MAPONIM3a B JIP 15
OMOJIOTHUECKNX  OOMEHHBIX  mporeccax. [lpuMmeHeHuwe  ruaponHM3a B
MPOMBIIIIIEHHOCTH.
JlabopaTopHoe 3aHsiTHE 1
JlaGopaTtopnas paborta «Peakmuu ruaponusa». VccinemoBanue cpeapl pacCTBOPOB
coJieid, 0Opa30BaHHBIX CHJIBHBIMA M CJIA0BIMH MPOTOJUTAMU, M HX PEAKIHUHA C
pacTBopamMu IesIouM M KapOoHara HaTpus. CocTaBieHUE PEAKIUH THAPOJIH3a
coJieit
Pa3nen 3. CTpoeHHne M CBOWCTBA HEOPraHMYeCKHUX BelIeCTB 6
Tema 3.1. TeopeTrnueckoe odyuenue 2 OK 01.
Knaccudukanpus, IIpeMeT HEOPraHMYECKOH XHUMHH. B3auMOCBS3b HEOPraHMYECKHX BEIECTB. OK 02.
HOMCHKIJIATYpa U Knaccn(bHKauI/m HEOPTraHWYECKUX BEIIECTB. IIpoCThie W CIOXKHBIE BEIIECTBA. JIP 10
CTPOCHHUC OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHJIbBI, THUIPOKCHUIBI, KUCIOTHI, COJIH). JIP 13
HCOPraHn4CeCKux HOMeHKJIaTypa 1 Ha3BaHHWE HEOPTraHWYECKUX BEIIECTB UCXOAS U3 UX XUMHUUYECKOU JIP 15
BCIICCTB (hopMyITBI MM COCTABICHUE XUMUYECKOH (hOPMYITBI UCXOSI U3 Ha3BAHUS BEIIECTBA

10 Me)KﬂyHapOHHOﬁ nin TpHBHaﬂBHOﬁ HOMCHKJIATYPC. MG)KMOJICKYJIHPHBIC
B3aHMO/JICHCTBHUSL. KpI/ICTaJIJIOFI/II[paTBI. Ar peratubi€ COCTOAHHA  BCIICCTBA.
KpI/ICTaJ'IJ'II/ILIeCKI/Ie n aMOp(bHBIe BellIeCTBa. THIBI KPUCTAJTNIMICCKUX PCIICTOK

(aTOMHaH, MOJICKYJIIpHasA, WOHHAsd, MeTaJ’IJ’II/I‘IeCKa}I). 3aBHCHUMOCTD (pI/IBI/ILICCKI/IX
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
CBOWCTB BEIIECTBA OT TUIA KPUCTALTHYECKON pemeTku. [IpuanHb MHOTOOOpa3us
BemectB. COBpeMEHHBIE NPEACTABICHHS O CTPOCHUHM TBEPABIX, >KUIKUX H
ra3000pa3HbIX BeniecTB. JKuaKnue KpucTauibl.
Tema 3.2. TeopeTnueckoe o0ydenue 2 OK 01.
dusnko-xuMuyeckue | 1. Meramnel. O6mue (u3uyeckde M XMMHYECKHE CBONCTBA METAJlIOB. OK 02.
CBOHCTBA CriocoObl MONydeHHs. 3HAYeHHWE METAI0OB M HEMETAIOB B IIPUPOJE U JIP 10
HEOPraHNYEeCKHUX JKU3HEIEATEILHOCTH YeJIOBEKAa W OpPraHu3MoB. KoOpposus MeETajuioB: BHIbI JIP 13
BEIIECTB KOPPO3UH, CIIOCOOBI 3aIUTH METAIUIOB OT KOPPO3HUH. JIP 15
2. Hemerannel. O6mue ¢u3nueckue U XUMUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuuneie cBoiictBa MetaiioB [Y— YII rpynn. Knaccudukanuus u HomeHknaTypa
coelMHEeHUI HeMeTaul0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE
3. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEILECTB
(OKCHIOB, THAPOKCHUIOB, KUCIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MpPOCTBIX BELIECTB, BOJOPOJHBIX COEIWHEHHH, BBICIIUX OKCHIOB U
T'HJIPOKCUIOB.
JlaGopaTopHoe 3ansiTHE 1
JlabopatopHass pabota «CBoiicTBa MeTasioB M HeMeTalioB». MccienoBaHue
Gu3n4YecKuX M XMMHUYECKMX CBOWCTB METAUIOB M HemeTauioB. Pemienue
9KCIEPUMEHTANIBHBIX 3a/la4 110 CBOMCTBAM XMMUYECKUM CBONCTBAM METAJJIOB U
HEMETaJIOB, II0 PACHO3HABAHUIO M IIOJIYYEHHUIO COCAMHEHUH METauloB H
HEMETaJJIOB
Tema 3.3. Teopernueckoe o0y4yenue 1 OK 01.
IIpousBoxactso OOmue mpeacTaBieHUsT O MPOMBIIUICHHBIX CIOC00aX MOJYYEeHUS XUMUYECKUX OK 02.
HCOpraHHHCCKUX BElIeCTB (Ha MpUMepe IMPOU3BOACTBA aMMMaKa, CEpHOW KUCIOTHI). UepHas u 7P 10
BEIIECTB. 3HAUCHHUE 1 LBETHast MeTauTyprus. [IpakTuueckoe NpuMeHEeHHEe IEKTPOJIN3a JUIs HOTydeHHUs JIP 13
IIpUMEHEHHE B ObITY U JIP 15
HA IPOM3BOICTRE IIEJIOYHBIX, [IEIOYHO3EMENbHBIX METAJUIOB U amoMUHUS. CTEKIO0 U CHIMKaTHAs
IPOMBIIIIEHHOCTb. [TpobiemMa 0TX0/10B M MOOOYHBIX IPOAYKTOB.
Pasnen 4. CTpoeHue u CBOiiCTBa OPraHMYeCKUX BeleCTB 9
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[ U
MOAYJ1b (IIPH HAJIUYHMH)
Tema 4.1. Teopernueckoe o0y4denne 1 OK 01.
Knaccudukarpms, [penmeT opraHUYecKoil XUMHUU. B3aUMOCBSA3b HEOPraHMYECKUX U OPraHHMICCKHX
CTPOCHHC 1 BEILIECTB. XUMHUECKOE CTPOCHHUE KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYIIE 1P 10
HOMEHIIATYpa COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE MOJI0KEHHS TEOPUU XUMUYECKOTO CTPOCHUS JIP 13
OPraHUYECKUX N N N JIP 15
BeIIECTB opraHuueckux coeauHeHuii A.M. bytiepoBa. YriepoiHblil ckeneT OpraHnyeckoi
MOJIeKYyNbl. MoJekynspHble U CTPYKTYpHbIE (pa3BEpHYTbIE, COKpAIECHHBIE)
XUMHUYECKHE (OpMyibl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT XHUMHUYECKOTO
cTpoeHus: Mosekyin. M3oMepus u uzomepsl (CTpyKTypHasi, reomeTpudeckas (1uc-
TpaHc-uzoMepusi). KpatHocts xumuueckoit cBszu. [lonstre o GyHKIMOHAIBHON
rpyIIe. [TpuHIMIBI KJIacCU(PHUKAIIUU OpraHUYECKUX COETMHEHUII.
MexnyHapoaHas HOMEHKJIATypa M TNPUHIUIB HOMEHKIATYPbl OpPraHMYECKUX
COECIUHEHUN.
Tema 4.2. CBoiicTBa TeopeTquCKoe oﬁyqeﬂﬂe 5 OK 01.
OpraHMvCCKuX DU3NKO-XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUW OTACNIbHBIX KJIaCCOB OK 02.
COe/MHEHMH (0cOGEHHOCTH  KIAacCHM(UKAMM W HOMEHKJIATypsl ~ BHYTPHM  Kjacca; 7P 10
TOMOJIOTHUECKUN psa ¥ oOmas Qopmyna; uzoMepus; (pusmueckue CBOICTBa; gg 12

XUMUYECKHE CBOMCTBA; CIIOCOOBI IIOTYUEHUS]):

— IpelesibHble YIIeBOJOponbl. ['OopeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HUCTOYHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBAa NPUPOIHBIX
YTJIEBOJOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeIpeJeNbHbIe U apoMaTHYeCcKue YriaeBo1opoibl. [lonumepusanus sTuiieHa Kak
OCHOBHOE HallpaBJICHUE €r0 MCIOJb30BaHMs. ['opeHue aneTuiieHa Kak UCTOUYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH Il CBAPKU U PE3KH METAJIIOB;

— KHUCIIOPOJCOJIep)KAILEe COEAUHEHUS (COMPTBI M MPOCTble 3UPHI, (EHOIbI,
aJIbJIETU/IbI U KETOHBI, KapOOHOBBIE KUCIOTHI U UX NMPOou3BoJHbIe). [IpakTnyeckoe
IIPUMEHEHHE YTUIICHIJIMKOIIS, TaueprHa, ¢peHona. [Ipumenenue gopmanbaeruia,
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPUEHTHUPOBAHHOE, JIA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON KOMIIeTeHI[U T
MOAYJ1b (IIPH HAJIUYHMH)
aleTanbJerua, YKCYCHOW KHCIOTHL. MpUTa Kak COJNM BBICIIUX KapOOHOBBIX
KucaoT. Moromue cBOMCTBA MBIIA;
— a30TcoepKAIINUC COCTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCITKH).
Knaccudukanus 1 0coOEHHOCTH OPraHUYeCKUX peakuuil. PeakinoHHbIE [IEHTPHI.
Panukanel. [lepBoHavanbHbIE TOHATHS O THUMAX M MEXaHU3Max OPraHUYECKUX
peaKkuum.
JlabopaTopHble 3aHATHS 1
Jlabopatopnast pabora «[lomyueHue HSTHIIEHAa W H3y4E€HHE €ro CBOMWCTBY.
[Tonydyenue »THiieHa W3 dTaHOJIA B JA0OPATOPUU U M3yYEHUE €r0 (PU3MYECKUX U
XUMHUYECKUX CBOMCTB. COCTaBJIE€HHE PEAKIUN MPUCOCAMHEHUS M OKUCICHHS Ha
npuMmepe sTuiieHa. PemieHune pacueTHBIX 3a7ad C HCIHOJb30BaHUEM IUIOTHOCTH
ra3oB 10 BOJOPOJY U BO3AYXY
Tewma 4.3. TeopeTrnueckoe odyuenue 2 OK 0l.
Opraunuyeckue buooprannueckue coequnenus. [Ipumenenne n Onoorudyeckas pojb yrieBoIOB. OK 02.
BelrecTsa B OxucieHue YrieBoJOB — HUCTOYHUK SHEPruu KHUBBIX oOpraHuzMoB. OOnactu 7P 10
KHSHCACATCILHOCTH MPUMEHEHHUs] aMUHOKUCIOT. [IpeBpamienus O€TKOB NUIIM B OpraHu3Me. ﬁg 12
Hp:;g};);;f;o " buonoruueckue ¢ynkuuu OenkoB. buonormueckue ¢yHkuu KuUpoB. Poib
TpUMeHeHHE OpraHMYECKON XUMUU B PEUICHUH NMPOOJIeM MUIIEBOM 0€30MacHOCTH.
OpraHMYEeCKHX HyxknenHnoBble KUCHOTHI: cocTaB M cTpoeHue. CtpoeHne HykieoTusoB. CocTaB
BEIIECTB B nykienHoBbix  kucnor (JJHK, PHK). Ponp HykiaeMHOBBIX KHCIOT B
MIPOMBILIIIEHHOCTH KU3ZHEJEATEIIbHOCTH OPTraHU3MOB.

HpOI/ISBOI[CTBO OPraHn4YCCKUX BCHICCTB: IIPOU3BOJACTBO MCTAHOIJIA, nepepa60TKa
He(bTI/I. IlomusTHneH KakK MIPOAYKT XUMHUYCCKOT'O
IIpOU3BOJACTBA. HpI/IMeHeHI/Ie OTHJICHA. HpOI/ISBO)ICTBO " IMPUMCHCHHEC KaydyKa U

KPYMHOTOHHA)KHBIN

PE3UHEIL. CunTeTHyecKue u HCKYCCTBCHHLIC BOJIOKHA, HUX CTPOCHHUC, CBOICTBA.
HpaKTI/IquKOG HCI0JIb30BaHNEe BOJIOKOH. CHHTETHYECKHUE IIJICHKH: N30JIA0Us O
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuajia (0CHOBHOe, MPogecCHOHATbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
MPOBOJIOB, MEMOpaHbl sl ONPECHEHHs BOJIBI, 3AIIUTHBIC TUICHKH JUISA
aBTOMOOWJIEH, IUIACTBIPH, XHUPYPTrHYECKHE TMOBS3KH. HOBBIE TEXHOJIOTHH
JaTbHEWIEr0  COBEPIICHCTBOBAHMS  MOJUMEPHBIX  MaTepuasiioB.  Poib
OpraHMYECKOM XMMHUHU B PEIIEHUH MpOoOJIeM SHEepreTHuecKkod 0e30macHOCTH, B
Pa3BUTHH MEIUIIMHBI, CO3JAHUH HOBBIX MaT€PHAaJIOB, HOBBIX HICTOYHUKOB SHEPTHH
(asIbTepHATUBHBIE UICTOYHUKHU SHEPTUH).
Paznean 5. KuHernueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XHMHUYECKHX S
peakuuii
Tewma 5.1. Teopernueckoe o0yuenue 1 OK 01.
Kunernyeckne Xumndeckue peakiuu. Kiaccupuranus XUMHYECKHX peaknuid: mo (a3oBomy OK 02.
3aKOHOMCPHOCTH cocTaBy (TOMOTEHHBIE M TeTEpOTEHHEIE), 10 MCIOJIb30BAHMIO KaTalH3aTopa
fpoTeKamua (katanuTHyeckne M HekatanuTHieckue). CKOpOCTh Peaklny, €€ 3aBUCUMOCTh OT JIP 10
XUMHUYECKUX PEAKITUN JIP 13
pa3nUUHBIX  (AKTOPOB: TPHPOIBI PEATHPYIOUIMX BEIIECTB, KOHIICHTPAIUU P 15
pearupyromux BelecTB, Temmeparypbl (mpaBwio Bant-I'odda), mmomanu
PEaKIMOHHON TOBEPXHOCTH, HAIM4YMs KaTaiau3aropa. Ponb karanmmzaTtopoB B
Opupose ¥ TPOMBIIUICHHOM  IPOM3BOACTBE.  ODHEPrHsl  aKTHUBAIMH.
AxTHBHpOBaHHBIH KoMmIulekc. Karannzatopsl u karanus. Poss katamm3aTopoB B
IPUPOJIC ¥ IPOMBIIICHHOM POHU3BOICTBE
JIaGopaTopHbie padoThI 1

W3yueHre 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIMU OT KOHIEHTPAIUU
pearupyroIux BEIIeCTB U TEMIIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaboparopHas pabota «OrmnpeneneHue 3aBUCUMOCTH CKOPOCTH pPEaKIHH OT
KOHIIEHTpPAIIMK PEearupyrolnx BemecTBy». McciaenoBanme 3aBUCHMOCTH CKOPOCTH
peakiuu OT KoHIeHTpanuu. OmpeneneHHe KOHCTAHTBI CKOPOCTH PeaKluu
rpaduyecKuM METOJIOM.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuajia (0CHOBHOe, MPogecCHOHATbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OpPMEHTHPOBaHHOE, J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHUS, NPUKJIATHOM KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
2. JlabopatopHasi pabora «OmnpeneieHne 3aBUCUMOCTH CKOPOCTH PEaKIUHA OT
Temreparypsl». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
Pacuer sHeprum akTUBaMM peakuuu. PenieHne NpakTHKO-OPUEHTHPOBAHHBIX
3aJaHui Ha aHaU3 (PaKTOPOB, BIUSIOMINX HA U3MEHEHHE CKOPOCTH XHMHUYECKOU
peaknuu
Tema 5.2. TeopeTuueckoe odyuenue 1 OK 0l.
TepMonuHAMUUECKUE | Kyjaccudukamms — XMMHYCCKHX — peakimil: 1o TerioBoMy  S(hgekry OK 02.
3aKOHOMCPHOCTH (3k30TepMudeckue, dHA0TepMudeckue), no OK 02 obpaTumoctu (0OpaTUMEIE U 7P 10
MPOTEKAHUA HeoOpaTtumblie). TemnoBble 3¢ ekt XuMUYecKuX peakiuil. TepMoxumuyeckue JIP 13
XUMUYECKUX PEAKIUH. . JIP 15
PaBHOBECHE ypaBHeHUsA. OOpaTUMOCTh peakuuil. XMMHUECKOe PaBHOBECHE U €r0 CMEIlEeHHe
XuMHuecKux peakipii | 107 JEWCTBUEM Pa3IIMYHBIX (PAKTOPOB (KOHIIEHTPAIIHS PEareHTOB MIIH TPOIYyKTOB
peakuuy, JaBlIEHUE, TeMIepaTypa) MAis CO3JaHUs ONTUMAJbHBIX YCIOBHH
NPOTEKaHUsI XUMHMUYECKMX mpoueccoB. IloHsATHE 00 SHTaNbIIMUM M SHTPOIUM.
Oueprust [ m60ca. 3akon ['ecca u cienctBust u3 Hero. Postk cMenieHnst paBHOBECHsI
B TEXHOJIOTMUECKUX Ipoleccax
JlaGopaTopHbIe 3aHATHS 1
JIaGopatopHas pabota «/3ydeHue BIMAHUA pa3IM4YHBIX (DAKTOPOB HAa CMELICHHE
XMMHUYECKOTro paBHOBecus». VccienoBanue BIMAHUS W3MEHEHMsI KOHLEHTpAIUU
BEIIECTB, PEAKLUUU Cpeldbl M TEeMIepaTypbl Ha CMELICHHE XHMHUYECKOIo
paBHoBecusi. CpaBHEHHE  TOJYYEHHBIX  pE3yJbTaTOB C  TEOPETHUYECKU
IIPOrHO3UpPYEeMbIMH Ha ocHoBe npuHiuna Jle latense.
CKopocTh XMMHUYECKON peakMi U XUMHUYECKOE PaBHOBECHE.
Pa3nea 6. /lucnepcHblie CHCTEMBbI 2
Tema 6.1. Teopernueckoe o0yyenue 1 OK 01.
JlucnepcHbe CUCTEMBI | JycriepcHble  cHCTeMBL.  KOMIOMmHBIE — CHCTEMBI.  VICTHHHBIE — PacTBOPEL OK 02.
1 (aKTopbl HX PactBopenne kak  Qu3uKo-xuMmudeckuid mponecc. PactBopsl.  CriocoOsl OK 07.
YCTONYUBOCTH JIP 10
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIETEeHI[HH
MOAYJ1b (IIPH HAJIUYHMH)
MIPUTOTOBJIEHUS pacTBOpoB. PactBopumocTh. MaccoBas /10511 pacTBOPEHHOTO JIP 13
BeHICCTBA. Hpe[[eJII)HO JOIMYCTUMBIC KOHICHTpPAUWHU U UX UCIIOJIb30BAHUEC B OLICHKE JIP 15
9KOJIOTHYECKO# Oe3omacHocTH. Kiaccnukanus TucnepcHbIX CUCTEM TI0 COCTaBYy.
Crpoenue u (akTopsl yCTOMYMBOCTH MAMCIIEPCHBIX cHcTeM. Pacno3HaBaHue
HUCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB M FPY6OI[I/ICHCPCHBIX CHUCTEM.
Crpoenne muuesuibl. PaccemBaHue cBera NMpU NPOXOXKACHUM CBETOBOIO ITydKa
4yepe3 ONTHYECKH HEOTHOPOIHYIO cpeny (dddexra Tunmans).
Tema 6.2. Teopernueckoe ofyuenue OK 01.
HccnenoBanue cBOMCTB JlaGopaTopHbie paGoThbI 1 OK 02.
JUCTICPCHBIX CHCTEM | | JTaGopatoprast paGora «IIpHroTOBIEHHE pacTBOPOB». IIPHTOTOBIICHHE 1P 10
I/Iz[eHlTIE&[)E;auHH pacTBOpOB 3aIaHHOU (MOJsIpHOI) KOHLIEHTpauuu (c MIPaKTHKO- ﬁllz }:5%
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEETICHUE CPEIbI BOIHBIX PACTBOPOB.
2.JIaboparopHas padota «MccnenoBanue AUCIEPCHBIX cucTemM». [IpuroroBienue
U U3y4eHHE CBOMCTB JWCIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3UH, SIMYJIbCHUH,
KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMJIHBIX
pPacTBOPOB, BBISBJIEHUE OCHOBHBIX Pa3INuUil MEX Iy HUMU
Pasznen 7. KayecTBeHHbBIE peaklMi 00OHAPYKEHUSI HEOPTraAaHUYECKUX M OPraHUYeCKUX BelleCcTB 3
Tema 7.1. Teopernueckoe odyueHnue 1 OK 01.
ObHnapyxeHue KauecTBeHHBIE XMMUYECKHE pEAKLUH, XapakTepHble [UIs OOHApYKEHHS OK 02.
OpraHUYECKUX HEOPraHMYeCKUX BellecTB (KaTHOHOB M aHMOHOB). CocTaBiieHHME ypaBHEHUU 7P 10
BEIIECTB OTACIBHBIX | peakiuii oOHapyXeHust KaTuoHOB [-VI rpymm u aHHOHOB, B T.4. B MOJIEKYJISIPHOM ﬁg g’
KJIACCOB C 1 MOHHOM popmax. Peakiiy oOHapy)eHHUSI HEOPTaHUYECKUX BEIIECTB B PeabHBIX
HCII0JIb30BAHNEM 00BEKTaX OKpYXKaroLeH cpeibl.
KaueCTBEHHBIX JlabopaTopHbie padoThI 1
peakuui OO6HapyxeHue HeopraHM4eCKUX BellecTB (kaTnoHoB [-VI rpynm win aHHOHOB) ¢

HCITOJIb30BAHUEM KAaUCCTBCHHBIX dHAJTUTHUYCCKUX peaKHHfI. Ha6opaTopHa;I paGOTa
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[ U
MOAYJ1b (IIPH HAJIUYHMH)

Ha BBIOOp: 1. JlaGoparopHasi paboTa «AHaIMUTHYECKHE peaKiuu KaTnoHOB [-VI

rpynmy. IIpoBeieHre Ka4eCTBEHHBIX PEaKIuii, HCIOJB3YEMBIX I OOHAPYKECHHUS

KaTHOHOB | rpymmsl (kanus, HaTpus, Maraus, aMMoHus), I rpynnsl Ha npumepe

6apus, III rpynmnel — cBunna, IV rpynns! — antomunus, V rpynnsl — xxenesa (11 u

[II), VI rpynnel — Hukens. Onucanue HaONIONAEMbIX SBJICHUH U COCTABIICHUE

XUMHUYECKUX peakuui. 2. JlabopatopHas paboTa «AHATUTUYECKHE pEaKIUU

aHMOHOB». IIpoBeeHME  KAaueCTBEHHBIX  pEaKUUH, HCIOJIb3YEeMBIX  JUId

oOHapy)XeHHMsI aHMOHOB: KapOoHata, ¢ocdata, cynbdara, cynbbhuga, HUTpaTa,

xyopuna u ap. Onucanve HaOIIOAAEMBIX SBIEHUM U COCTaBICHHE XMMHMUYECKUX

peaKkui.

Tema 7.2. Teopernueckoe ofydenue OK 01.
O6napyxeHue JlaGopaTopHblie padoThI 1 OK 02.
OPraHN4eCKUX OO6HapyXeHHue OpPraHMYEeCKUX COCIWHEHHUHM OTICIBHBIX KiaccoB. JlabopartopHas 1P 10

BEIIECTB OTACIBHBIX | paboTa Ha BEIOOD: ﬁg g

KJIACCOB C 1. JlaGoparopHas pabora «KadecTBEeHHbIE peakUMM Ha OTJENIbHBIE KIIACChI

HCII0JIb30BAHNAEM OpPraHUYECKUX BEILIECTB»
KayeCTBEHHBIX [IpoBeneHne KadyeCTBEHHBIX PEAKIMIl, MCIONb3yeMbIX sl OOHapyKEeHHs
peakuui OpPraHMYECKUX BEILECTB PAa3JIUYHBIX KJIaccoB: (DEHOJIOB, albJIETrU0B, Kpaxmala,

YKCYCHOM KHCJIOTHI, aMHHOKHUCIOT, OenkoB U ap. OmnucaHue HaOII0JaeMbIX
SIBJICHUW U COCTaBJICHUE XUMHUUECKUX PEAKUUN U/UIIH CXEM.

2. JlaboparopHas padota «KauecTBeHHBIH aHaIN3 OPraHUYECKUX COeTUHEHUH 10
GbyHKIMOHANBHBIM ~ Tpynmnam».  IIpoBenenue peaxui,
WCIIOJIb3YEMBIX JJI PACMO3HABAHMS OPraHUYECKHUX BEIIECTB OTIEIbHBIX KIACCOB
1o (G YHKIIMOHATBHBIM IPYIIaM: Ha TPUMEPE aMUHOKHUCIIOT M KapOOHOBBIX KUCIIOT,
CIUPTOB U (HEHOJIOB, albACTHAOB U KeTOHOB. Onrcanre HaOII0AaeMbIX SBICHHMA
Y COCTaBIICHUE XUMUYECKIX PEAKIIMI U/UITU CXEM.

Ka4CCTBCHHBIX
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, PO ecCHOHAIBHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHMH)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJIep:KaHMe (Co/lep:KaHMe TPUKJIAJHOT0 MOYJIsI)
Pa3nes 8. Xumus B ObITY M IPOU3BOJACTBEHHOM JeTEJIbHOCTH YeJI0BeKa 6(6)
Tema 8.1. Xumus B | TeopeTnueckoe o0y4denne OK 01
OBITY U IIpakTuveckue 3aHATHS 6(6) OK 02
MPOU3BOJCTBEHHOMN DKoJioruueckasi 0e30MacCHOCTh TMOCJEACTBUN OBITOBOW M TIPOM3BOJICTBEHHOM OK 04
NeSITeIbHOCTH JIeSITEIbHOCTH YeJIOBEKa, CBSA3aHHasl ¢ MepepabOTKON BEIECTB; MOUCK M aHAINU3 1%% 372
YeJI0BEKa XMMHUYECKOM HH(OpMAallMM U3 pa3IUYHbIX HCTOYHHUKOB (Hay4yHass M y4eOHO- K 3.1
HayyHas JMTeparypa, CpelIcTBa MaccoBoW uHpopMauuu, cerb HMHTepHeT u JIP 10
npyrue). Keiicel (¢ yderom Oyaymieil mpodeccrnoHalbHOM NeSTeNIbHOCTH) Ha JIP 13
aHann3 HHGOPMAIIMH O TPOU3BOJICTBEHHOH JIEATEIHHOCTH YEJIOBEKA, CBI3aHHOM C JIP 15
nepepaboOTKOM M TIOJy4eHHEeM BEIIECTB, a TaKKEe C OKOJOTHYECKOH
0€30MaCHOCTHIO.
3ammuTa keiica: [IpencraBineHue pe3yabTaToOB PEIICHHUS KEHCOB (BBICTYIUICHHUE C
MIPE3CHTAIHCH )
JuddepenuupoBannblii 3auer 2

Bcero

39(6) uacos
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHON JUCHUIIJIMHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecreYeHHIo

Jlis peanu3anuy porpaMMbl TUCITUTUIMHBIL IOJDKHBI OBITh IMPETYCMOTPEHBI CIICTYIONINE

CHeIMAIbHBIC TTOMEIICHUS: YICOHBI KAOMHET XMMUH H/UITU Y4eOHOU XUMHUYECKOH T1ab0paTopuu.
O6opynoBanue  yuyeOHOro  kabOumHera  (HarJsigHble  mocoOusi):  HaOOPHI

[IAPOCTEPKHEBBIX MOJIEIEH MOJICKYJI, MOJEIN KPUCTAIUTMYECKUX PEIIETOK, KOJJICKIIMH MTPOCTHIX
U CIIOKHBIX BEIIECTB W/WIIM KOJUICKIIMH TIOJMMEPOB; KOJUICKIIHSI TOPHBIX MOPOJl U MHHEPAJIOB,
tabnuia MenpaeneeBa, yueonbie GuibMbl, UGPOBBIE 00pa30BaTEIIbLHBIE PECYPCHI.

TexHuYecKkHe cpeacTBa O0yYeHHUsI: KOMITBIOTED C YCTPOWCTBAMU BOCIPOU3BEACHHUS
3BYKa, IPUHTEP, MYIBTHMEINA-TIPOSKTOP C SKPAHOM, MYJIbTUMETUITHAS TOCKA, yKa3Ka-MIPe3eHTEP
JUTSL TIPE3EHTALUM.

OGopynoBanue jadopaTopuum M padounx MecCT Ja0OpPaTOPUM: MEH3YPKH, MHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOIL, JIYITHI, TPEIMETHBIC ¥ TIOKPOBHBIC CTEKJIA, TITAHIIETHI JIS
KaleJdbHBIX peakinuid, QUIBTPOBAJIbHAS Oymara, TPOMBIBAIKH, CTCKISHHBIC TPOOHPKH,
pe3nHOBBIE TPOOKH, (oHapuku, HAOOP PEAKTUBOB, CTCKIISIHHBIC IMAJIOYKH, INTATUBBI IS
MPOOUPOK; MEPHBIC ITUIMH/PHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEIIbHBIC ITUITHHIPHYCCKUE
(50-100 wmut), cTymku ¢ nectukoM, (aphopoBbie YaIlKU, THHIETHI, GUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, 9aCOBBIC CTEKJIA, AICKTPOTUIATKH, JJA00OpATOPHBIE M TATHBHI, CIIUPTOBBIE TOPEIIKH, CITHYKH,
npuOOp IS MOJy4YeHHUs Ta30B (WM MPOoOMpKa C Ta300TBOJHON TPYOKOMW), IepyKaTend s
MPOOUPOK, CKISHKU Ui XpaHEHHs] peaKTUBOB, Pa3/laTOUHbIE JIOTKH; XUMHYecKue cTakaHsl (50,
100 u 200 mur); mImarenu; MAHIETHI; TUTEIbHBIC IIUIIBI; CEKYHJIOMEpHI (TaiiMepbl), MEPHBIC
npooupk (Ha 10—20 mi1) 1 MepHBIe K01061 (25, 50, 100 1 200 M), BoasiHast 6aHs (MM TEPMOCTAT),
CTEKJISTHHBIEC TIAJOYKH, KOHHUYECKHE KoyObl mis tutpoBaHus (50 m 100 Mi); MHAMKATOPHBIC
MOJIOCKU st ompexaeneHuss pH W crangapTHas HMHAMKATOpHAs UIKala, YHHUBEpPCAIbHBIN
uHauKatop; nunetku Ha 1, 10, 50 M (uu mo3atopsl Ha 1, 5 1 10 M), GrOpeTKH ISl TATPOBAHMS,
Menuuuackue mmpuisl Ha 100—150 mo1, mabopatopHble W/ WK aHATMTUYECKHE BeChl, pH-MeTpsl,
CYIIUIBHBIN mKad, U Ap. 1abopaTropHOE 000pYyI0BaHHE.

3.2. Uudopmannonnoe odOecneyenue oOyudeHusi. IlepedyeHb pexoMeHIyeMbIX Y4YeOHBIX
u3nanuii, UuTepHer-pecypcos, 10NOJIHUTEILHOM JTUTEPATYPHI
- y4eOHbIe U3IaHUS
1. C.TIabpuensH. YueOHUK s oOrieoOpa3oBaTenbHbIX yupexkaeHuil. «Xumus. 10 kiacc.
bazosslii ypoBens». - M.: [lpoda, 2021.
2. C.'abpuensH. YueOHUK [1s1 001eoOpa3oBaTeNbHbIX yupexaeHuid. «Xumus. 11 kmacc.
bazosslii ypoBeHs». - M.: [lpoda, 2021.
-I0NOJTHUTEJIbHAS JINTepaTypa
1. CTabpuensn, U.I'. OctpoymoB, A.I'.Benenckas. «OpraHuueckass XMMHs B TecTax,
3amayax U ympaxkHeHusx. 10 kimacc. YdyeOHoe mocobOue st oOmieoOpa3oBaTeNbHBIX
yupexaenuii», M: [lpoga. 2019.
2. O.C.TI'abpuensH, U.I'. OctpoymoB. Xumus. Matepuansl s noAarotoBku k EI'D, M.:
Hpoda, 2021.
3. O.C.TIaopuensn, ILI. Octpoymon. IL.B.PemeroB 3amaunm mo XUMHH U CIIOCOOBI HX
pemenus 10-11 kmacesl. M.: [Ipoda, 2019.
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4. C.I'abpuens, .I'. OctpoymoB, A.I'.BBenenckas. «O0Omas XuMusi B TeCTax, 3ajadax H
ynpaxHerusx. 11 kmace. YueOHoe mocodbue i o011eo0pa3oBaTeIbHBIX YIPEKICHUN,
M.: Ipoda, 2019.

5. O.C.I'abpuensn, U.I'. OctpoymoB. Xumus. Marepuansl st moarotoBku k EI'D. », M.:
Hpoda, 2019.

6. O.C.l'aopuensa, IL.I. Octpoymon. IL.B.PemeroB 3amauum mo XUMUU H CIHOCOOBI HX
pemrenus 10-11 kmacesl. M.: [Ipoda, 2019.

-UHTepHeT-pecypcebl
1. http://vwww.alhimik.ru IpeacraBiaeHsl clieayromue pyOpUKH: COBETh AOUTYPHEHTY, YIUTEITIO

XMMMH, CIIPAaBOYHHUK (O4YEHb OoJbLIas MOJAO0OpKA TAONMIl M CHPABOYHBIX MaTepUalIOB), Becénas

XUMMsI, HOBOCTH, OJIMMIINA/IbI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPUUYECKUX CBEJCHHUI)
2. http://www.hij.ru/ XypHan «XuMusi ¥ KU3Hb» MOHATHO U 3aHUMATENBHO PacCKa3biBaeT 000

BCEM MHTEPECHOM, YTO MPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html OnexkrponHbIii kypHanm «XUMUKH W XUMHD». B
KypHaJie TPEJICTABICHO MHOXKECTBO OIBITOB MO XHMHHU, COACPKUTCS MHOTO 3aHUMATEIbHON

nH(pOopMaLKH, TO3BOJISIONIEH YBI€Ub YUEHUKOB SKCIIEPUMEHTAIbHON YacThIO MPEAMETA.
4. http://c-books.narod.ru JIutepatypa 1mo XMMHH.
5. http://Iseptember.ruA _ XKypuan «IlepBoe CeHTSIOps» 1 yUUTENCH U HE TOJIbKO. B HEM

IMpEeaACTaBJICHO 0O0JIBIIIOE KOJIMYECTBO pa60T YY€HHUKOB, B TOM 4YHUCIIC U HCCIICAOBATCIBCKOTO
Xapakrepa.

6. http://schooibase.ru/articles/items ximiya Bcepoccuiickuii MIKOIBHBINA MOPTAI CO CCHIIKAMH
Ha 00pa3oBaTeNIbHBIC CANUTHI 0 XUMUHU.

7. www.periodictabie.ru CoopHuk cTateli 0 XHMHYCCKMX 3JEMEHTaX, HUTFOCTPHPOBAHHBIN
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/

4. KOHTpOJ’IL U OLCHKA PE3YyJbTaTOB OCBOCHUS 06m606pa30BaTeﬂbH0ﬁ AUCIUIIINHBI
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KOHTpOJIL U OLCHKa pE3YyJbTaTOB 06y‘-I€HI/ISI OCYIICCTBJIACTCA NPCIIOAABATCICM B

mporiecce MPOBEICHHUS MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX paboT, TECTUPOBAHMS, a TAKXKe

BBITIOJTHEHUS 00YJaIONIMMUCS MHIUBUIyJIbHBIX 3a/IaHUM, TPOEKTOB, UCCIICI0BaHMM. Pe3ynbraThl

0OydYeHUsT OMPENEISIFOT, YTO OOYyJaroIrecs: TOJDKHBI 3HATh, IOHUMATh U JIEMOHCTPHUPOBATH IO

3aBCPUICHUUN U3YUCHUA JUCHUIIINHBI.

st hopMupoBaHwMsI, KOHTPOJISI U OIEHKU PE3YJIbTATOB OCBOCHUS YIeOHOU TUCITUIUINHBI

HCIIOJIb3YETCSI CUCTEMa OIICHOYHBIX MEPOIPHUATHH, MPEACTaBIAIONMAs OO0 KOMIUIEKC y4eOHBIX

MEpOTIPUATHI, COTJACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CHOPMYIMPOBAHHBIX C Y4ETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

peakuuu

peakuui

XUMHYCCKHE PCAKITUN»

Ne Monayas / Paznen / Pe3yabTaTr 00yueHus OueHouHbIe OK
Tema MepONnpHUATHH
1 Pa3nen 1. D opMyJIHPOBATH
OcHOBBI cTPOeHUs1 | 0a30Bble OHATHS U
BelllecTBa 3aKOHbI XMMHH
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
JNEKTPOOTPUIIATENILHOCTH | 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 HeMETaJINUECKUeE
CBOWCTBA,
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
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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
XapaKTePUCTHUK MPOIYKTa
peaKIuu COeTMHEHMUS,
MaccoBOM WM 00bEMHOM
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, €CIu
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




32

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 JI0JTN (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 01

3.2.

DU3NKO-XUMHYECKIE
CBOIiCcTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYEeCKUX
BEILECTB OT CTPOEHUS
aTOMOB M MOJIEKYIL, a
TaK)Ke THIIa
KPUCTAJUIMYECKOU
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 01
OK 02
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CJIOYKHBIX
HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB
METaJUIOB, HEMETAILJIOB U
aM(OTEPHBIX DIIEMEHTOB;
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
BEIIeCTB. 4.
JlaGoparopnas padota
«CBOWCTBA METAJJIOB 1

HEMETAJIOBY.
3.3 [TpownzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | [IpakTuko- OK 01
HEOPraHUYECKUX Y IPUMEHEHUE OPUEHTUPOBAHHBIE OK 02
BEIIECTB. 3HAUCHUE U | HEOPTaHUYECKHUX 3aJJaHUs TI0 COCTABJICHUIO
MIPUMEHEHHE B OBITY U | BELIECTB B OBITOBOM U XUMHYECKUX peaklnii ¢
Ha IIPOU3BOJICTBE IIPOU3BOJICTBEHHON y4acTUeEM
NeSITEIbHOCTH YeJIOBEKa | HEOPraHUYEeCKHUX
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 01
CTpOEHUE U OpraHHYecKHe BEUIECTBA | COCTABJICHUE HA3BaHUUN
HOMEHKJIaTypa B COOTBETCTBUU C UX 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 CaoiicTBa VYcranaBinuBaTh 1. 3aganus Ha OK 01
OpPraHUYEeCKHUX 3aBHCHUMOCTH (PU3UKO- cocrasiieHue ypapHenuit | OK 02
COCIMHEHU I XUMHYECKUX CBOMCTB XUMHYECKUX PEAKIIUH C
OpraHUYECKUX BEILECTB Y4aCTHEM OpPTraHUYECKUX
OT CTPOEHUS MOJIEKYJI BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUSI.
2. 3aganusa Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIITUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii ¥ TeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX
KJaccoB. 3. PacueTHble
3a/1ay¥ 110 YpaBHEHUSIM
peaKkuii ¢ ydacTuemM
OPraHUYEeCKHUX BEIECTB.
4. JTabopatopHas pabota
«ITony4yenue sTusieHa U
V3yYCHHE €r0 CBOMCTBY.
4.3 Opraaundeckue OO6ocHoBBIBaTh 3HaueHue | [IpakTuko- OK 01
BEIIIECTBA B Y IPUMEHEHHUE OPUEHTUPOBAHHBIE OK 02
KU3HEACATEIIbBHOCTH | OPraHUYECKHUX BELIECTB B | 3aJaHUs 110 COCTABJICHUIO
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
TePpMOAMHAMHUYEC KHe | XHMHYECKUX peaKkiuil XMMHUYEeCKOH peakuuu u
3aKOHOMEPHOCTH XMMH4YeCKoe
NPOTEKAHUA paBHOBeCHE»
XHUMHYECKHX PeaKIMil
5.1 Kunernueckue Hccnenosats BaMsHNUE 1. JlaGopaTopHas pabota OK 01
3aKOHOMEPHOCTHU KOHILICHTPALIUH Ha BBIOOD: OK 02
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[aHHs
Ha aHau3 (PaKTOPOB,
BITUSIIOIIUX Ha
U3MEHEHHE 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] XMMUYECKOM
peaxkuu 1 aHalu3
(hakTOpOB, BIUSIONINX HA
CMEIIeHHE XUMHUECKOTO
paBHOBECHS.
3. Jlaboparopnas padota
«M3yyeHue BIUSHUS
pa3ianyYHbIX (PaKTOPOB Ha
CMEIICHHE XUMHUYECKOTO
pPaBHOBECHSI.
6 Pa3zpea 6. HccaenoBath KonTpoasHnas padora
JucnepcHbie AUCTIePCHbIE CHCTEMbI no reMe «/lucnepcHsoie
CUCTEMBI CHCTEMBbD)

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 Gpusnko- 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 HEOPraHUuYeCcKHX
00Hapy:KeHUuHn BeIECTB ¢
OPraHMYecKux u HCNO0JIb30BAHUEM
HEOPraHU4eCcKHX Ka4YeCTBEHHbIX PeaKkuuii
BellecTB
7.1. O6napyxeHue UccnenoBath 1. JTaGoparopnas pabota 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. JJaboparopnas pabota 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. 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 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.

K 1.2
IIK 3.1.




