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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJBHOU JTUCIHUIIJIMHBI OOA.07XUMMUA

1.1. MecTo AUCHUILIAHBI B CTPYKTYpe o0pa3oBaTeabHoii mporpammbl CITIO

O6meobpazoBarenbHas auctuiuimHa « XMWy sBaseTcs 4acTpio IpeaMETHOMN
obmactu «OOIIECTBEHHBIE HAyKW», W3y4aeTcs B O0OIIe00pa3oBaTEIIBHOM  ITUKIIC
yaeOnoro turana OIIOIT CIIO «TpouIkoro TEXHOJIOTHYECKOTO TEXHUKYMAa»IIO
cnequainbHoct  43.02.17 TexHonoruu UHAYCTPUM KpPAaCOThl, C Yy4YETOM
npodeccruonanbHoi HanpaiaeHHOCTH PI'OC CIIO

[enu u miiaHupyembie Pe3yJIbTaThI:

1.2.1 llenn o6mieobpa3oBaTeaIbHON JUCIUTLIUHBI

(DOpMHpOBaHI/Ie Y CTYACHTOB XUMHYECKOM COCTaBJIHIOHICﬁ €CT€CTB€HHO-Hay‘1H0ﬁ
KapTHHBI MHpPA KdaK OCHOBBI IIPHUHATHA pemeHHﬁ B JKHU3HCHHBIX H
IMPOU3BOACTBCHHBIX CUTYyallUAX, OTBCTCTBCHHOI'O IIOBCACHU: B HpHpOI[HOfI cpeac.

3amaun JUCIIUTUINHEL:

1) chopmupoBaTh TMOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
MPOLIECCOB U ABJICHUM B OKPY’KAIOIIEH cpelie, UETOCTHOM HAyYHOW KapTHHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA IMPOBOJUTH pacUeThl MO XUMHYECKUM GopMmyraMm H
YPaBHEHHSIM XUMHUUYECKUX PEaKIMil, TUNIAHUPOBATh U UHTEPIPETUPOBATH PE3YJIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEACHUS XUMUUYECKUX HSKCIEPUMEHTAIbHBIX
UCCIIEIOBAHUM ¢ COOJIFOZIEHHEM TMpaBuil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUSI aHATTU3UPOBATh, OIICHUBATH, IIPOBEPSITH HA JIOCTOBEPHOCTDH U
00001aTh UHPOPMAITUIO XUMUUYECKOTO XapaKTepa U3 Pa3INYHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH TOCIEIACTBUS CBOCH EATETLHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB,;

6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHUXKEHUM XUMHYECKONW HAYKU U
TEXHOJIOTUH JJIsl Pa3BUTHS COIMATILHON U TTPOU3BOJICTBEHHOM cdep.



1.2.2.Pe3yabTaThl 0CBOCHUSI 0011e00pa3oBaTebHOM MucHUILIUHBI B cooTBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO.

KOI[ N HAMMCHOBAHHC

P€3y.IIBTaTI>I OCBOCHMI JUCHHUIIIIMHBI

hopMHUPYEMBIX OO6mue (MTMYHBIC, METONIPEIMETHBIC) JucuuniuHapHbie (IpeIMeTHBIE)
KOMIIETEHIINH
OK 01.0K 01. B vactu Tpya0BOro BOCIIUTAHUS: BJIAJICTh CUCTEMOM XHWMHWYECKUX 3HAHUH, KOTOpas

Br16upats ciocoObl
pelIeHus 3aaaq
po¢heCCUOHAIBHOU
JESITeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYyy, OCO3HAHHUE LICHHOCTHU
MacTepCTBa,

TpyAoao0ue;

- TOTOBHOCTb K aKTUBHOM JESITEIIbHOCTH
TEXHOJIOTUYECKOH 1

COLIMAJIBHOM HaNpaBJIE€HHOCTH, CIOCOOHOCTh
WHUIIIAPOBATh,

IUIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJIHATD
TaKylo

NeSTEeILHOCTD;

- UHTEpeC K pa3nu4HbIM chepam
npodeccuoHaIbHON

NEeSATEeTbHOCTH,

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU
MO3HABATEIbHBIMU

NEUCTBUSIMU:

a) 6a30BbIE JJOTUYECKUE JCHCTBUS:

- CaMOCTOSITENBHO (POPMYIIUPOBATH U
aKTyaJIM3upoBaTh

npo0iemy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIUBATDH CYIIECTBEHHBIN MPU3HAK
VI OCHOBAHUS JIJIs

CpaBHEHUS, KJacCU(pUKAITUU ¥ 0000IIEHNUS;
- OIIPENEIATh eI ACSITENIbHOCTH, 3a1aBaTh
napaMeTphl U

BKJIFOYAET:

OCHOBOTIOJIATAIONINE MOHATUS (XMMUUYECKUN AJIEMEHT,
aTowm,

AJIEKTPOHHAs 000JI0YKA aToMa, S-, P-, d-3IEKTPOHHBIC

opOuTanu

aTOMOB, WOH, MOJIEKYJIA, BAJICHTHOCTB,
AIEKTPOOTPULIATEINBHOCT,

CTENEHb OKHUCJICHMS, XUMHUUYECKasi CBsI3b, MOJIb,
MOJISIpHAs Macca,

MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,

byHKIMOHATBHAS TPYTINA,
paauKan, U30Mepus, U30MEPbl, TOMOJOTUYECKUN P,
TOMOJIOTH,

yIJICBOJOPOABI, KHUCIOPOA- W  a30TCOAEpIKAIIHe
COCTMHCHWS,

OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (YTIECBOIBI, KUPHI,
Oenkn),

MOHOMED, TIOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCIMHCHMSI, KpUCTAJUIMUECKass  peIieTKa,  THIIbI
XUMUYECKUX

peakimii (OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE, IK30- U
SHJOTEPMUYECKHAE, PEAKIMM HOHHOTO  OOMEHa),
pacTBop,

AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, AICKTPOTUTHICCKAS




KPUTEPUU UX TIOCTUKECHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B

paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTbH KOPPEKTHUBBI B JCATEIBHOCTb,
OIICHUBATh

COOTBETCTBHE PE3YJIbTATOB 1LIEIISIM,
OLICHUBATh PUCKHU

MOCJIEICTBUM ACITEIIbHOCTH;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TPU
pELICHUH KU3HEHHBIX

npo0JieM

0) 6a30BBIC HCCIEIOBATEILCKUE TCUCTBHS:
- BJIaJICTh HaBBIKaMU y4eOHO-
MCCIIEIOBATENILCKOW U POEKTHOU
JIeSITEIbHOCTH, HABBIKAMM pa3pellIeHUs
npo0iem;

- BBISIBJISITh PUYMHHO-CIIC/ICTBEHHBIEC CBSI3U U
aKTyaJIM3UPOBATH

3a7a4y, BBIABUTAaTh TUIIOTE3Y €€ PEIICHHUS,
HaXOJUTh apTyYMEHTBI

JUJISL TOKA3aTebCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTphbl

U KPUTEPUU PELICHUS,;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B XO/I€
peleHus 3a1a4u

pe3yJbTaThl, KPUTHUECKU OIEHUBAThH UX
JIOCTOBEPHOCTb,

MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

- YM€Th IEPEHOCUTH 3HAHUS B

JIMCCOLIMAIINS,

OKHCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOU
peaxuuu,

XUMHUYECKOE PaBHOBECHE), TCOPUHM U 3aKOHBI (TEOpHs
XHUMHUYECKOTO

CTpoeHUsl opraHndeckux BemiectB A.M. bytieposa,
TeOpus

3JIEKTPOJIMTUYECKON JTUCCOLUUALMU, TEPUOANUECKUN

3akoH [[.W.

Menneneesa, 3aKOH COXPaHEHHUS MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUH  SI3bIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJICHUSA O

CBOMCTBax, COCTaBe, IMOJY4YeHMHM U O€30MacHOM
UCII0JIb30BAaHUU

BOKHEHIIMX  HEOPraHWYECKUX U  OPraHUYECKHX

BEIIECTB B OBITY U

MIPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

U3YYCHHBIX TOHSATUN, MPUMEHSATH COOTBETCTBYIOLIUE
MOHSTHS TIPH

OTIMCAaHUHM CTPOCHUS W CBONCTB HEOPTaHWYECKUX U
OpTraHUYCCKUX

BCIIIECTB M WX IPEBPAICHUH; BBISBIATH B3aHUMOCBS3b
XUMUYICCKUX

3HAHWH C MOHATHUSIMH H MPEACTABICHUSAMHI APYTHX
€CTECTBCHHOHAYYHBIX MMPEIMETOB;

- YMETh HCIIOJb30BaTh HAMMCHOBAHUS XUMHUYCCKUX
COCAUHEHNN

MEXKIYHAPOIHOTO cO103a TEOPETUYECKOU u
MPUKIAJHON XUMUU U
TPUBUAJIBHBIE  HA3BAHUS  BAXKHEMIIMX  BEUIECTB




MO3HABATEJbHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEAEITEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX
MIPEAMETHBIX

obiacrei;

- BBIJIBUTATh HOBBIE UJCH, IIPE1IaraTh
OPUTHHAJIBHBIC MTOIX0TbI

U pPEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJIL30BaHMS B
MMO3HABATCILHON U

COLMAJIBHOM MTPAKTUKE

(3THiIEH, aleTUIeH,

rMIepuH, ¢eHon, GopManbaeru, YKCycHas KUCIOoTa,
TJIMITUH,

yrapHbId Ta3, YIJIEKUCIbIM Tra3, aMMHaK, TralieHas
U3BECTb,

HeraiieHas H3BEeCTb, MHUThEBAs CcOJAa U JPYIHX),
COCTaBJIATh

(bopMyIIBI HEOPTAaHUYECKUX M OPTAaHUYECKUX BEIIECTB,

ypaBHEHUS

XUMUYECKUX  pEaKUuid, OOBSICHATH UX  CMBICI;
NOATBEPKIATh

XapaKTEepHbIE  XMMHYECKME  CBOMCTBA  BEILIECTB
COOTBETCTBYIOIIMMHU

AKCIIEPUMEHTAMH U 3aIMCSIMHA YPAaBHEHUN XUMUYECKUX
pEeaKLHnii;

- YMETh YCTAHABJIMBATh NPUHAIEKHOCTh N3yYEHHBIX
HEOPraHWUYECKUX M  OPraHUYECKUX BEIIECTB K
OIIPEIECIICHHBIM

KJlaccaM U IpyInaM COCANHEHUH, XapaKTepU30BaTh UX
COCTaB U

BAKHEUIIIME CBOWMCTBA; ONPEIEIATh BUJIBI XUMHUECKUX
CBSI3EU

(koBaJIeHTHas, HOHHAsA, METaJUIMYecKasi, BOJOPOIHAs),
THIIbI
KPUCTATTNYECKUX
KJ1accu(UIMPOBATH
XUMHYECKUE PEAKIINH;
- chopMUpPOBaTh MNPEACTABICHUSA: O MAaTEPUAIBHOM
€MHCTBE MUDA,
3aKOHOMEpPHOCTAX U
IPUPOJIBI; O MECTE U

PEUICTOK BCHICCTB,

MMO3HABAEMOCTH SIBJIEHUU




3HAYEHUU XMMHHU B CHUCTEME €CTECTBEHHBIX HAyK U €e
poiu B

obecreyeHnr YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B
penieHuu

po0JIeM SKOJIOTHYECKOM, YHEPTEeTUICCKON 1 TTUILEBOM
0€30IMaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU
HOBBIX

MaTepuagoB, HOBBIX HCTOYHUKOB DHEPrUH, B
oOecIieyeHUHN

palMOHAIBHOTO MPUPOIOTIOIB30BaAHUS, B
(dbopmMHpOBaHUU
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MHUPOBO33pEHUs M OOIIEH KyJbTyphl YEJIOBEKa, a
TaKKe

AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY
3710POBBIO U

IIPUPOJTHOM CpEIIE;

- BJIQJICTh CUCTEMOM XHMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:

OCHOBOIIOJIAraloIe MOHATUS  (JOMOJIHUTEIBHO K
CHCTEME MOHATUM

0a30BOro ypoBHSI) - H30TONBI, OCHOBHOE U
BO30YXKJIEHHOE

COCTOSTHHE aToMa, THOpUAU3aIlUs aTOMHBIXOPOUTANIEH,

xumuueckas cBs3b (" " wm "', KpaTHbIE CBS3H),
MOJISIpHast

KOHLIEHTpalus, CTPYKTypHas ¢opMmyna, H30MepHs
(cTpyKTypHas,

reoMeTpu4ecKas (umuc-TpaHc-uzoMepus), THIIBI
XUMHUYECKUX

peakumii (roMo- W TETEpOTreHHbIE, OOpaTUMbIE H




HeoOpaTHMbIe),
pacTBOopbl  (MCTUHHBIC,  JHCIEPCHBIE  CHCTEMBI),

KPUCTAIIIOTHIPATHI,
CTCTICHb  JWCCOIMAIINK,  DJIGKTPOJIN3,  KPEKHUHT,
pudopMuHT);

TEOpUHU U 3aKOHBI, 3aKOHOMEPHOCTH,

MHUPOBO33PCHYCCKUC 3HAHUA,

JCKalmue B OCHOBC IMIOHHMMAaHUA T[MPHYNHHOCTH H
CHUCTCMHOCTHU

XUMHUYCCKHUX HBHeHHﬁ, COBPCMCHHBIC IIPCACTABJICHUA

0 CTPOCHHH
BEIIECTBA HA  aTOMHOM,  MOJEKYJISIPHOM  H
HAaJIMOJIEKYJISIPHOM

YPOBHSIX; MPEJICTABICHUS O MEXaHU3MaX XUMHYECKHUX
peaxkuui,

TEPMOIMHAMHUYECKHUX 51 KUHETUYECKUX

3aKOHOMEPHOCTSIX UX
IPOTEKaHUs, 0 XUMUUYECKOM PaBHOBECHUH, JUCTIEPCHBIX
CUCTEMaX,

(akTONIOTUYECKUE CBEJEHUS O CBOWCTBax, COCTaBe,
MOJTyYeHUH U

06e30macHOM UCIOJIb30BAaHUU BKHEUIIIUX
HEOPTaHUYECKUX U

OPTaHMYECKUX BEMIECTB B OBITY M MPAKTUIECKOU
JeSTEIIbHOCTH

YeNioBeKa; OOIMX HAYYHBIX MIPUHIIUAINIAX XUMUIECKOTO
NPOU3BOJACTBA (HAa TpPHUMEpPE TMPOM3BOJACTBA CEPHOM
KHCJIOTHI,

aMMuaKa, MeTaHoJa, nepepaboTKu HEPTH);

- yMeTh TPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopmynam u




ypaBHEHUSM XUMUYECKHUX PEAKIINH C UCTIOIH30BAHIEM
dbu3udecknx BeMMYMH (Macchl, oObEeMa Ta3oB,
KOJIMUECTBA

BEIIECTBA),  XapaKTCPU3YIONIMX  BEImeCTBA  C
KOJIMUECTBEHHOM

9

CTOPOHBI: pacyeThl MO HAXOXKICHHIO XHMHUYECKOU
bopMyIbI

BEILIECTBA; pacyeThl Macchl (oObeMa, KOJIMYECTBA
BEIIICCTBA)

IPOYKTa PEAKITUH, €CIIM OJTHO M3 MCXOIHBIX BEIICCTB
JTAaHO B BUJIC

pacTBopa €  OINPEACICHHOM  MacCOBOM  JOJIEH

PacTBOPEHHOTO
BEI[ECTBA WJIU JaHO B H30BITKE (MMEET MPUMECH);
pacyeTsl
MacCOBOM WJIM OOBEMHOHM JOJM BBIXOJA MPOAYKTa
peaKiuy;

pacyeTsl TeroBoro 3¢dexra peaxkiui, 00bEMHBIX
OTHOLIEHUM

ra3os;

- YMETh BBIABIATH XapakTEpPHbIC TPHU3HAKH U
B3aMMOCBSI3b

W3YYCHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIHE
TIOHATHS TIPH

OTMCAaHUM CTPOCHUS W CBOWCTB HEOPTraHWYECKUX U
OpTraHUYCCKUX

BEIIIECTB M UX MPEBPAICHUN; BBISIBISATH B3aUMOCBS3b
XUMUYIECKUX

3HAHUN C TOHSATHUSMHU W TIPEICTABICHUSAMH JPYTHUX
IPEIMETOB JIJIs




0ojee OCO3HAHHOTO TOHUMAaHHS U OOBSICHEHUS
CYIIHOCTH

MaTEepUAJIBHOIO  €IMHCTBA MHpA;  HCIOJIb30BATh
CUCTEMHBIE

XUMUYECKUE 3HAHUSA UL OOBSICHEHHUS "
IIPOTHO3UPOBAHUSA

SIBJICHUM, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETh HCIOJb30BATh HANMEHOBAHUS XUMHUYECKUX
COEeINHECHUN

MEXAYHAPOIHOTO COr03a TEOPETUYECKOU u
NPUKIIATHON XUMUU U

TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCSIIMXCA K
U3Y4YEHHBIM

KJlaccam OpraHUYeCKUX u HEOPraHUYECKUX
COCJIMHCHMI;

UCIIOJIB30BaTh ~ XUMHUYECKYID  CHMBOJIUKY  JUIA
cocTaBJIeHUS (OPMYIT

HEOPraHWYECKUX  BEIIECTB,  MOJIEKYJSPHBIX U
CTPYKTYPHBIX

(pa3BepHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYIT

OpraHUYEeCKHUX BEILECTB, COCTABJIATh YpaBHEHUS
XUMUYECKUX

peakuuii u pacKpbIBaTh uX CYILIHOCTb:
OKHUCJIUTEIHHOBOCCTAHOBUTEIBHBIX peakiuii
OCPEJICTBOM COCTaBJICHUS

ANIEKTPOHHOIO OajaHca ATUX peakluil; peakuun
MOHHOTO 0OMeHa

OyTEM COCTAaBJIEHUS MX IOJHBIX M COKpAIIEHHBIX
MOHHBIX

YPAaBHEHMM; pEaKLIMi THIPOJIN3A, PEAKIIUI

10




KOMITJIEKCOOOpa30BaHUs (Ha npumepe
THJIPOKCOKOMITIIEKCOB

IIMHKAa W aJIOMUHMS); TOJATBEPXKIATh XapaKTEPHBIC
XHUMHUYCCKHE

CBOWCTBa BCIIIECTB COOTBETCTBYIOIIUMHU
OKCIICPUMEHTAMH U

3aIUCSIMH YPAaBHECHUH XMMHUYCCKUX PEaKIIN;

- yMeTh KJIaCCHU(HUIMPOBAThL HEOPraHUYCCKHE U

OpraHuYecKue

BELIECTBA U XWMHUYECKHE DPEAKLIUHU, CAMOCTOSITEIIBHO
BBIOMpATH

OCHOBaHMSI M  KpUTEpUM I  Kiaccuukauuu
U3y4aeMbIX

XUMUUYECKUX OOBEKTOB; XapaKTepU30BaThb COCTaB U
Ba)KHEMIIIHE

CBOMCTBA BEIIECTB, MPUHAJICKAIIUX K ONIPEICIICHHBIM
KJaccaM u

IpyIInaM COEAWHEHUM (TPOCThIE BEIIECTBA, OKCHJIBI,

TUIPOKCUBI,

COJIM; YTJEBOAOPOABI, MPOCThIE 3PHUPBI, CHHUPTHI,
(deHobl,

aJbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
a¢upsl,

KUPBI, YIJIEBOJbI, AMUHBI, AMUHOKHUCIIOTHI, OEIKH);
IIPUMEHSTH

3HaHMS O COCTaB€ M CBOMCTBax BELIECTB A
AKCIIEPUMEHTAITBHOU

IIPOBEPKHU THUIIOTE3 OTHOCUTEIIBHO 3aKOHOMEPHOCTEN
IIPOTEKaHUS

XUMUYECKUX peakuun u MIPOrHO3UPOBAHUSA

BO3MOKHOCTEN UX




OCYLIECTBJICHUS;
- YMETh NOJATBEPKJIATh HA KOHKPETHBIX MpUMeEpax
XapaxkTep

3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OpraHUYEeCKUX

COCIMHEHHUM OT KPAaTHOCTU U THUIMA KOBAJIEHTHOU CBA3U
(H " u HH),

B3aMMHOTO BJIUSHUS aTOMOB W TPYIIl aTOMOB B
MOJIEKYJIaX; a TaKkKe

oT 0COOEHHOCTEM peanu3anuu pPa3IMYHBIX
MEXaHNU3MOB

IIPOTEKAHUS PEAKLINN;

- YMETh XapakTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aToMOB (B

OCHOBHOM U BO30Y>KJ€HHOM COCTOSSHUM) W HOHOB
XUMUYECKUX

anemeHToB 1 - 4 nepuonoB Ilepuoauyueckoil cucTeMbl
J.N.

MenneneeBa © WX  BajJCHTHbIE  BO3MOXHOCTH,
UCIIOJIb3YSI TIOHATHUS

"s", "p", "d-anexkTpoHHBIC" OPOUTAIIH, SHEPTCTUUCCKUE
YPOBHU;

OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMUYICCKUX

AJIEMEHTOB M 00pa3yeMblX HUMH COEAMHEHUH IO
nepuojaM u

11

rpyImimam;
OK 02. Mcnons3oBath | B 06mactu neHHOCTH HAYYHOTO MO3HAHUS: - YMETh IUIAHUPOBAThb W BBINOJHATh XUMHUYECKUU
COBpPEMEHHBIE - chopMHPOBAHHOCTH MUPOBO33PEHUS, AKCIIEPUMEHT

cpeacrBa NOMUCKa,

COOTBCTCTBYIOHIICTO

(mpeBpamieHusi ~ OpPraHWYeCKUX  BEIIECTB  MpHU




aHanm3a u
MHTEPIPETANN
uHpopMau u
MHPOPMAITMOHHEIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHS 3a/1a4
poheCCUOHATLHOM
TEeSTETHPHOCTH

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIECTBEHHOM

MPaKTUKU, OCHOBAHHOTO Ha JAUAJIOre KyJabTyp,
CITOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM
MHUpE;

- COBEPIIICHCTBOBAHME S3BIKOBOM U
YUTATEIHCKON KYJIBTYPHI KaK

CpeIICTBa B3aUMOACHCTBUS MEXKIY JTIOIbMA 1
MTO3HAHUS MHPA;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JIESITEIbHOCTH, TOTOBHOCTD

OCYIIECTBIIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO IEITEIHOCTh
WHIUBUAYAJIBHO U B TPYIIIIE;

OBnajieHHe YHUBEPCATBHBIMU YICOHBIMH
MMO3HABATCILHLIMHA

JICUCTBUSIMU:

B) paboTa ¢ HHpOPMAIIUECA:

- BJIQJICTh HAaBBIKAMU TTOJTYYCHHS
uH(OpPMAITUU U3 UCTOYHHKOB

Pa3HBIX THIIOB, CAMOCTOSITCIIBHO
OCYIICCTBJIATH TIOWCK, aHAJIH3,
CHUCTEMATHU3AIMIO M HHTEPITPETAIUIO
uH(OPMAITUHU Pa3THIHbIX

BUJIOB U ()OPM TIPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (popmaTax ¢
y4eToM

Ha3HaYeHUS WHPOpPMAIIUU U TIETCBOU
ayJUTOpPHUH, BHIOMpas

ONTUMAJIbHYIO (hOpMY MpeCTaBICHUS U

HarpeBaHuH,
MOJy4YeHHWE OTWIEHAa M M3YYEHHE €ro CBOWCTB,
KaueCTBCHHBIC

pPEAKLMK HA aldbJETU/Ibl, KpaxMmall, YKCYCHYIO KUCIIOTY;
JICHAaTypaIus

OCJIKOB IPU HAarpeBaHHWM, LIBETHBIC pPEaKIuu OEJIKOB;
MIPOBOIUTH

peaknuy HOHHOTO 0OMEHa, OTPECISITh CPETY BOIHBIX
pacTBOPOB,

KaueCTBEHHbIE pEakUuu Ha cyinbQar-, KapOoHAT- U
XJIOPUJAHUOHBI, Ha KaTHMOH AaMMOHHUS; peniaTh
AKCIIEPUMEHTANIbHBIC 33141

nmo TtemaM "'Mertauisl" U
COOTBETCTBHH C

IpaBUJIaMH TEXHUKH O0€30MaCHOCTH IIPU 0OpaIleHUH ¢
BellleCTBaMU

"Hemeramisl") B

U JabopaTOpHBIM 00OpYJOBaHUEM; MPEACTABIAThH
pe3ynbTaThl
XUMUYECKOTO OJKCIepuMeHTa B  ¢opMe 3amucu
ypaBHEHUU
COOTBETCTBYIOIIMX pEaKIuii W (GOopMyIHpOBaThH

BBIBO/IbI HA OCHOBE
ATUX PE3YJHTATOB;
- yMETh aHAJIU3UPOBATh XUMHUYECKYI0 HH(OpPMAaIIHIO,
MOJTy4aeMyto

U3  Pa3HbIX  HCTOYHUKOB
uH(popMaIum, ceTh
HNurtepueT u npyrue);

- BJIaJI€Th OCHOBHBIMU METOJIaMH HAy4YHOT'O MO3HAHMS
BEILIECTB U

XMMHWYECKUX sBJICHUU (HaONIOJIeHHE,

(cpenctB  MaccoBoi

U3MEpEHHUE,




BU3YaTU3AINH;
- OIICHUBATh IOCTOBEPHOCTH, JISTHTUMHOCTH
nHpopmaruu, ee

COOTBETCTBHE NMPABOBBIM U MOPAIBHO-
THYECKUM HOpMaM;

- ACIIOJIB30BaTh CPENICTBA MHPOPMAITMOHHBIX
U

KOMMYHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX,

KOMMYHUKATHBHBIX U OpTraHU3aIIMOHHBIX
3aJ1a4y ¢ COONII0ACHUEM

TpeOOBAHMI SPrOHOMUKH, TEXHUKA
0e301acCHOCTH, TUTHUCHBI,
pecypcocOepeKeHUsI, TPABOBBIX U ATHICCKUX
HOPM, HOPM

nH(OPMAITMOHHON O€30MTaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3aIUThl HTHPOPMAIIUH,

nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh TIPOBOJAWUTH PAaCUYETHI
dbopmynam u

YPaBHEHUSM XUMHUYECKUX PEAKIIUN C UCTIOIh30BaHUEM
(GU3NYECKUX BETMYHH, XapaKTePU3YIOIIHUX BEIIECTBA C

110 XHUMHYCCKHM

KOJIMYECTBEHHON CTOPOHBI: Macchl, o0BemMa
(HOpMaJbHBIE YCIOBHS)

ra3oB,  KOJMYECTBAa  BEIIECTBA;  HCIIOJIB30BATH
CUCTEMHBIE

XAMHUYECKUE 3HAHUA JJIi NOPUHATUSA PEUNICHUN B
KOHKPETHBIX

KA3HCHHBIX CUTYallHMsX, CBSI3AHHBIX C BEIIECCTBAMHU U
1504

IIPUMECHEHHEM;

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATH U ITPOBOJUTH
XUMHUYECKUHU

DKCIIEPUMEHT (TIOJlydYeHHEe W HW3YYEeHHE CBOICTB
HEOpPraHMYECKuX 1

OpPraHUYECKHUX BEMIECTB, KAYECTBEHHBIC PEAKIINU
yTIIEBOIOPOIOB

pa3IMYHBIX  KJIacCOB M KHCIOPOJCOAEPIKAIIUX
OpPraHUYEeCKHUX

BEIIIECTB, PEIICHUE OJKCICPUMEHTAIBHBIX 3a7ad II0
pacro3HaBaHHUIO

HCOPraHMYECKUX W  OPraHMYECKHX  BEIIECTB) C
COOJIFOIEHUEM

npaBui Oe30omacHOro OOpaIlieHus C BEIIeCTBAaMHU U
1a00paTOPHBIM

o0opynoBaHuEM, dbopmynupoBath enu

HCCJICI0BaHUS,




IPEJOCTAaBIATh B PA3IUYHON (opMe pe3ynbTaThl
AKCIIEpUMEHTA,

QHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

- YMETh OCYILIECTBIAThH IIEJICHANPABICHHBIN IOUCK
XUMHUYECKOM

uHpOpMalMK B pa3IMYHBIX HMCTOYHUKAX (HaydyHas U
ydeOHOHay4yHasl JIUTepaTrypa, CpeJICTBa MacCOBOMU
uH(popMaIuH, CeTh

NutepHer u apyrue), KPUTUYECKH aHAIU3UPOBATH
XUMUYECKYIO

uH(popMaIuio, nepepadaThiBaTh €€ U UCIOJIb30BAThH B
COOTBETCTBHUH C IOCTaBJICHHON y4eOHOM 3aaUei;

- BIIQJIETh CHCTEMOW 3HAHWW O METOJaX HAy4YHOTO
ITO3HAHMSA

SIBICHUN TPUPOJIbI, UCIOJBb3YEMBIX B €CTECTBEHHBIX

HayKax u
YMEHUSIMU IIPUMEHSATH 3TH 3HAHMUS pu
DKCIIEPUMEHTAIIBHOM

WCCIICIOBAaHUHM  BCIIECTB HW IS OOBSICHECHHS
XMMHUYECKUX SIBJICHUH,

UMEIOIMX  MECTO B  NOPUPOAEC  MPAKTHUYECKOU
JIEATEIILHOCTH

YEJI0BEKA U B MOBCEAHEBHOM KU3HH;

OK 04. DddexTnBHO
B3aUMOJIECTBOBATL U
paboTaTh B KOJIJICKTUBE
Y KOMaHe

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HAaBbIKaMU y4€OHO-
HCCIIEI0BATENIbCKOW, IPOECKTHOM

1 COLMAJIbHOM ACATEIbHOCTH,
OBnaneHue
YHUBEPCAITbHBIMUKOMMYHUKATUBHBIMU

yMETh IUIAHUPOBATb W  BBINOJHATh XUMHYECKUU
SKCIEPUMEHT
(mpeBparneHus OpraHUYECKUX BEILIECTB npu
HarpeBaHuH,
IIOJIyYEHHE OTUJIEHA M H3YyYEHHE €ro CBOMCTB,
KA4E€CTBECHHBIE
peaKuuy Ha alnbACTUIBI, KPAXMAJI, YKCYCHYIO KUCIIOTY;
J€HaTypauus




JNICUCTBUSIMHA:

0) coBMecTHas JIeITeIIbHOCTD:

IMOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA
KOMaHIHOU 1

WHIMBUAYaJIbHON PaOOTHI;

- IPUHUMATH 1IEJIM COBMECTHOM
JEeSITEIbHOCTH, OPTaHU30BbIBATH

Y KOOPJIMHUPOBATH JICMCTBUS T10 €€
JIOCTHKEHHIO: COCTABIISITh

IJIaH JIEUCTBUM, paCIpeaeIaTh POJIU C
Y4ETOM MHEHHI

YYaCTHUKOB OOCYXJaTh PE3YIbTaThI
COBMECTHOM padoThI;

- KOOPJIMHUPOBATH U BBIMIOJIHSITEL paboOTy B
YCJIOBUSX PEAIBLHOIO,

BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO
B3aUMOICUCTBUS;

- OCYIICCTBJIATDH ITIOSUTHUBHOC CTPATCTUYICCKOC

MOBE/ICHUE B

Pa3JIMYHBIX CUTYAITUSIX, TIPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE,

OBITH UHUIMATHBHBIM

OBiajieHNEe YHUBEPCATbHBIMU
PETYIATUBHBIMU JEHCTBUSIMHU:

I') IPUHATHE ce0s U IPYTUX JTHOJICH:

- MPUHUMATHh MOTUBBI M apTYMEHTBI APYTHX
JIFOJEU TIPU aHAJIU3E

PE3YNBTATOB JIEATEILHOCTH;

- MPU3HABAThH CBOE MPABO U MIPABO IPYTUX
J0/ICH Ha OIINOKU;

- pa3BUBATh CITIOCOOHOCTH TOHUMATh MUP C

OCJIKOB TIpM HArpeBaHWU, IBETHHIC PEAKIINH OCIKOB;
IPOBOJIUTH

peakiMy HOHHOTO 0OMEHA, ONPEACIISITh CPENY BOJTHBIX
pPacTBOpOB,

KaueCTBEHHbIE peaklud Ha cyibdar-, KapOOHAT- U
XJIOPUJAHUOHBI, HAa KAaTHMOH aMMOHHUS;, peIlaTh
AKCIIEpUMEHTAJIbHBIC 3a]]a4H

no TtemaM "Mertamisl"  u
COOTBETCTBUH C

paBUJIaMH TEXHUKH 0€301TaCHOCTH MPH OOpAIICHUH C
BEIIECTBAMU

"Hemeramisl") B

U J1a00paTOpHBIM  O0OpPYJOBAaHHUEM; TMPEICTABISIThH
pe3yIbTaThl
XUMUYECKOTO JKCIepuMeHTa B  ¢GopMe 3alucu
YpaBHEHUU
COOTBETCTBYIOIIMX pEaKIuid U  (QOopMyIHpoBaTh

BBIBOJIbI HA OCHOBE

ATHUX PE3YJIbTATOB;

-yMETh CaMOCTOSTEIbHO TUIAHUPOBATH W IIPOBOIUTH
XUMHUYECKUHU

AKCIEPUMEHT (MOJyYeHHE U U3YYeHHUE CBOMICTB
HEOPraHUYECKHUX U

OpPTaHWYECKUX BEIIECTB, KAYECTBEHHBIE PEaKIUU
YTJIEBOJAOPOJIOB

pa3IMYHBIX  KJIAaCCOB M  KHUCIOPOJACOJAEpPKAIIUX

OpPraHHYECKUX
BEICCTB, PEIICHHE SKCICPUMEHTAIBHBIX 3aJa4 110
pacrio3HaBaHHIO
HEOPTaHWYECKUX |
coOroIeHneM
npaBui Oe3omacHOro oOpaIeHus C BemecTBaMu U

OpraHMYEeCKUX BELIECTB) C




MO3ULIHU APYTOro
YeJI0BEKa;

1a00paTOPHBIM

000pyI0BaHUEM, bopMyIMpOBaThH EeH
UCCJIeIOBAHMUS],
OPEeNOCTaBIsATh B Ppa3IM4HON (opme pe3ylbTaThbl
AKCIIEPUMEHTA,

AHAJIM3UPOBATE U OICHUBATDh UX JOCTOBCPHOCTD,

OK 07. CopnelictBoBaTh
COXpaHEHUIO
OKPYXarIIEH CPEeIbl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HAHUS 00
M3MEHCHUU KIIMMaTa,
TIPUHITUTIBI
OEpEKIIMBOTO
MPOU3BOICTBA,

s pexTUBHO
JEUCTBOBATh
BUPE3BbIYANHBIX
CUTYaIHIX

B o61actu 5KOJIOTHYECKOT0 BOCIIUTAHUS

- chopMHUPOBAaHHOCTH IKOJIOTUUECKON
KYJIbTYPbI, TOHUMAaHUE

BJIIMSIHUS COIIMATIbHO-PKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE

MPUPOJHON U COLIMATIBHOM CPEIbl, OCOZHAHUE
rI100aJIbHOTO

XapakKTepa AKOJOTHUECKUX MPoOIeM;

- IUJTAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUAM
B OKpY’XKaroleun

Cpele Ha OCHOBE 3HaHMUS LEJIed YCTOUYUBOIO
pa3BUTHSA

4YeJIOBEYECTBA;

AKTUBHOE HENPUATHE NEUCTBUN, TPUHOCAIINX
Bpe

OKPYXKAIOIIEH CPELE;

- YMEHHE TPOTHO3UPOBATH HEOIATONIPUSATHBIC
AKOJIOTUYECKHE

MOCJIEACTBUSA IPEANPUHAMAEMBIX JECUCTBUH,
MPEIOTBPAIATh UX; PACIIUPEHUE OIbITA
JIESITCIIbHOCTH PKOJOTHYECKOMN
HAIPaBJIEHHOCTH;

- OBJIJICHUE HAaBBIKAMHU y4€OHO-
MCCIIE0BATENIbCKOM, MPOEKTHON U
COIIMAJIBHOM JICSATCIILHOCTH;

- copMupoBaTHL TPEACTABICHHUS: O XHUMHYCCKOH
COCTAaBJISIOINICH

€CTCCTBCHHOHAYYHOW KapTHHBI MHpPA, POJIM XUMHUHU B
[TO3HAHUA

SIBIICHUH TIPUPOJBI, B (DOPMHUPOBAHUU MBINUICHUS H
KYJIBTYpPBI
JUYHOCTH, €€
HEOOXOIUMOH I
pPEIICHUS  MPAKTHYCCKHUX

(YHKIMOHANBHOW  T'PaMOTHOCTH,

3aJa4d M OKOJIOI'MYCCKH

000CHOBaHHOTO

OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;

- yMeTb coOirofaTh  MpaBWia  IKOJOTUYECKU
1eaecoodpa3zHoro

NOBEACHUS B OBITY U TPYIOBOM JIEATEIBHOCTH B LIEJISIX
COXpaHEHUs

CBOETO 3JI0POBbsl U OKPY’KAIOLIEH MPUPOIHOU CpEelbl;
YYHUTBIBATh

ONAaCHOCTh BO3JEHCTBUS HA JKUBBIE OPTraHU3MBbI
OIIPEAEITICHHBIX

BEILIECTB, IIOHMMAas CMBICJ IIOKa3aTess MPEeHeIbHOU
JOITyCTUMOM

KOHLICHTPALUU; YMETh IIPOTHO3UPOBATB,

AHAJIM3UPOBATH U OLICHUBATL C HOBI/IHI/Iﬁ
9KOJOTHYECKOH 0€30MacHOCTH IIOCJICACTBUA OBITOBOM
)51




MIPOU3BOJICTBEHHOMN JIEITEeIILHOCTHU YEeJI0BEKa,
CBSI3aHHOM C

nepepabOTKON BEIIECTB; HCIOJb30BaTh IOJTYYEHHBIC
3HAHUS I

NPUHATHS ~ TPAMOTHBIX  pelieHud  mpoljeM B
CUTYaIUsX, CBI3aHHBIX

C XUMHEH;

- YMETh OCO3HaBaTh OIACHOCTh BO3JCUCTBUS Ha
YKABBIE OPTAHU3MBI

ONPEAECTICHHBIX BEIIECTB, MOHUMAS CMBICII TTOKa3aTeNs
IpeAEIbHON

JOIMYCTUMOM KOHIEHTPAIMH, U TIOSICHITh HA TPUMEPAX
CIIOCOOBI

YMEHBUICHUSI W NOPEAOTBPALICHUS WX BPEIHOIO
BO3JCHCTBHUS HA

OpraHu3M YEJI0BEKA.

IIK 1.7. BeImoaHATH
CaHUTapHO-
SMHUJIEMHUOJIOTHYECKIE
TpeOOBaHUs NpU
Mpe0CTaBICHUN
MMAPUKMAXEPCKUX YCIYT

yMEHUE TPOTrHO3UPOBATH HEOIATONIPUSTHBIC
DKOJIOTUYECKHUE

MOCIICICTBUSA NPEATPUHAMAEMBIX JECUCTBUM,
MPEIOTBPAIIATh UX; PACIIMPEHUE OIbITA
JEATEIIBHOCTH 3KOJIOTHYECKON
HANpaBJICHHOCTH

YMETh co0JII0/1aTh npaBuia 9KOJIOTHYCCKU
1eaecoodpa3Horo

MOBEACHUS B OBITY U TPYJIOBOM JICATECILHOCTH B IICIIIX
COXpaHEHUs

CBOETO 3JI0POBbS M OKPY>KAIOIIEW PUPOAHON CPEJIbI




1.3 IlpumeHeHHe 3JIEKTPOHHOTO OOYYEHHUS] U TEXHOJOTHMH JTUCTAHUMOHHOTO
oOpa3zoBaHusi

Peanuzanus copepkaHus mporpamMMbl BO3MOXKHA C NMPUMEHEHHEM 3JIEKTPOHHOIO
OOy4eHHs] M TEXHOJIOTMM JMCTaHIMOHHOTO OOpa30BaHUSA,0TKPBITHIX 00pa30BATEIbHBIX

pPECYpCOB .

1.4 Peanu3aums coJep:KaHusi MporpaMmmsbl s ooydaromuxcs ¢ OB3

Peanuzanms comepkanus 0O0pa3oBaTebHON MPOrpaMMbl M KOHTPOJIh PE3YIhTaTOB
€€ OCBOCHHUS /I OOydYaloIMXCA C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbS U
WHBAJIMJOB OPTaHU3YETCS C YYETOM OCOOCHHOCTEH WX NCUXO(DH3UYECKOTO pPa3BUTHA,
WHIUBUTyJTBHBIX BO3MOKHOCTEH U COCTOSIHHSI 37I0POBBAI.



2. CTPYKTYPA U COAEP KAHUE
OBIIEOBPA30OBATEJBHON YYEFHOM JUCIHUITIJIUHBI

2.1. O0bem o00mICO0pa30BaTENbHON Y4eOHOH MUCHUMIUIMHBI W BHIbI Y4eOHOH
HATPY3KH

Bux yuyeOHoit padoThl Oobvem uacos
Oo0pa3oBaTeibHas HATPY3Ka (BCEro) 144
CamocrosiTesibHasg padora
Y4yeOHasi Harpy3ka BO B3aHMOJCHCTBMH C IpenogaBaTesieM 126
(Bcero)
B TOM YUCIIE:

Teopernyeckoe oOyudeHHe 84
71a00paTOPHBIE 3aHITUS 15
PAKTUYECKHE 3aHATUS 27
[TpodeccrnonaibHO OPUEHTUPOBAHHOE COJICPIKAHUE 42

B TOM YHCIJIE:

TEOPUTHUECKOE 00yUeHNE 8
MPaKTUYECKOe OOYUEeHHUSI 34
CamocTosiTenbHas paboTa oOy4daroierocs (Bcero)

B TOM YHCIJIE:

caMocTodATeNbHasg paboTa HaJ WHAMBUIAYAJIbHBIM MPOEKTOM (eciu
PEYCMOTPEHO)

Koncynpranumn 12
Hmozosas ammecmayus 6 popme  dK3ameH 6




2.2. TemaTuueckuil mjian u cogep:xkanue gucuunanasl O01.07 XUMUA

Haumenosanue Cooepotcanue yueonozo mamepuana (0CHo8HOe U NPOPecCUOHATbHO- Oovem | Koowt
paszoenoe u mem OpUeHmupoB8anHoe), uyacoe | KomnemeHyuil,
Jlabopamopnsie u npaxmuyeckue 3aHAMUA (RPUKIAOHOU MOOY/Ib RPU JIUYHOCHIHBIX,
Haauuuu) MemanpeomMemnplx
U npeoOMemHbIX
Dpe3yibmamaoe,
dopmupoeanuio
KOmopuix
cnocoocmeyem
I71eMeHm
npozpammol
1 2 3 4
OcHOBHOe coepxkaHne yueOHOro MaTepuaJia 2
Paznen 1. OCHOBBI CTPOECHHS BellleCTBA 8
Tema 1.1. OCHOBHOE coJiepKaHue 6
CrtpoeHue aToMOB Teopernyeckoe oOydeHue 4 OK 01
XUMHYECKUX CoBpeMeHHass MOJieTIb CTPOCHHS aToma. OJEKTPOHHas KOH(UTyparius
DJIEMEHTOB H atoma. Kimaccudukanmsi XuMuaecKkux
[pupoza 9JIEMEHTOB (s-, P-, d-amemenHThI). BajeHTHBIE 3JIEKTPOHBI. BaneHTHOCTb.
XUMHUYECKOU DJIEKTPOHHAS! TPUPOJIa XUMUUECKOI
CBSI3H CBSI3U. DJEKTPOOTpUIIATENbHOCTh. KOoBaseHTHas CBsI3b, €€ Pa3HOBUIAHOCTH

1 MEXaHU3MbI 00pa30BaHMUS

(oOMeHHBINT ¥ JOHOPHO-aKIEenTOpHEIN). MoHHas cBs3b. Mertammmueckas
cBsA3b. BomopoaHas cBs3b.

MexMOJIEKYIISIPHBIE B3AaUMOICHCTBHUSL.

N30Tomnbl, OCHOBHOE M BO30YXKIEHHOE COCTOSTHUE aToMa, TMOpuan3aIus
ATOMHBIXOpOUTAJIEH.




B TOM unciie npakTUYeCcKux 3aHsITUN

Pelienre mpakTUYecKux 3aJJaHuii HAa COCTABIICHHUE YJIEKTPOHHO-
rpaduyeckux Gopmyi nemMeHToB 14

IEPHUOJIOB.

Pelenue 3aianuii Ha UCTIOJIB30BAHUE XUMUYECKOM CUMBOJIMKH U
Ha3BaHUM COETMHEHUHN 10 HOMEHKJIAType

MEXAYHAPOIHOTO COK3a TEOPETUUECKOMN U MPUKIIATHON XUMUU U
TPUBUAJIbHBIX Ha3BaHUM JJI1 COCTABICHUS

XUMHUYECKUX (POPMYJT IByXaTOMHBIX COETUHEHUN (OKCUAOB, CYIb(PUIOB,
THIPHUIOB U T.I1.) U JPYTUX

HEOPraHWYECKUX COECJIMHEHUN OT/IEJIbHBIX KJIACCOB.

Tema 1.2.
[Tepunoanueckuii
3aKOH U Ta0iIuIa
JI.1. MennaeneeBa

OCHOBHOE cOJIepKaHUE

TGOPGTH‘ICCKOC O6Y‘I€HH€

[IpakTrueckue 3aHATHS

[lepnoanueckas cucrema xuMudeckux siaemeHToB .M. Menneneena.
®usnuecknii cmbici [lepuoanueckoro 3akona .M. Menaeneesa.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOT0 AieMeHTa B [lepuoanueckoil cucreme.

Menpeneena. [Iporno3sl [I.11. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMCHTOB.

Pemenue npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJIaHUN HA
XapaKTepH3aIlii0 XUMUICCKHUX dJIEMEHTOB «MeTtamyeckue /
HEMETAJUTMYECKUE CBOMCTBA, SJIEKTPOOTPUIIATEIILHOCTD U CPOACTBO K
3JIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B TIEPUOJUYECKON CUCTEME XMMHUYECKUX
anemeHToB /[[.M1. MeHnaeneeBay.

MupoBo33peHueckoe u HayuHoe 3HaueHue llepuoanueckoro 3akona /[[. 1.

OK 01
OK 02

Paznen 2. XumMuuyeckne peakuuu

12

Tema 2.1. Tunel

‘ OcHoOBHOE COACPIKAHHUC

OK 01




XUMHYECKHUX
peakun

Teopetnueckoe oOyueHue

SN

Krnaccudukanus u TUIbI XUMUYECKUX PEAKIUH C y4acTUEM
HEOpPraHWYeCKUX BellecTB. KoMuecTBEeHHbIE OTHOLIEHUS B XUMUMU.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMUU U Pacy€Thl 110 YPABHEHUAM
XUMHUYECKUX peaKkuil. MoJp KaKk €IMHHIA KOJINYECTBA BEILIECTBA.
MoutsipHas Macca. 3aKOHbI COXPaHEHHsI MacChl M DHEPTUU. 3aKOH
ABoraapo. MoJsipablid 00beM ra3oB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peaknuu koMIIekco00pa30BaHMsl C yHaCTHEM HEOPTaHUYECKUX BEILECTB
(Ha mpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA M AJTIOMUHMS).

D

[IpakTrueckue 3aHsATHS

CocraBiieHUE ypaBHEHUN PEAKIINI COEIMHEHNUS, PA3JI0KEHUS, 3aMEIICHHUS,
oOMeHa. YpaBHEHUS peakiuii TOpeHUs, HOHHOTO OOMEHa, OKUCIICHUSI -
BOCCTAHOBJICHUS. PacueT KOJIMYEeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U IPOJIYKTOB pEeaKIUU. PacueT KONM4YECTBEHHBIX XapaKTEPUCTUK
IPOJYKTa PEAKIIUU COCTUHEHHUSI, €CITU OJTHO U3 BEIIECTB JaHO B U30BITKE
U/WAIA COACPKUT MpuMecH. PacueTr MaccoBoit v 00bEMHOM JTOJIM BBIXOJa
POJIYKTa PEAKIIUHA COETUHEHUS OT TEOPETUUECKU BO3MOKHOT0. Pacuet
00BEMHBIX OTHOIIIEHMH Ta30B. Pacuet macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOIYKTA PEAKIIUU, €CIIM OJHO U3 BEILIECTB JaHO B BUJIE
pacTBOpa C ONPEACICHHON MAacCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTRBA.

YpaBHEHUSI OKUCIICHUSI-BOCCTaHOBIICHUS. CTETIEHh OKUCIICHUSI.
OxkucnauTeab U BOCCTAaHOBUTENb. OKUCIUTEIbHOBOCCTAHOBUTEILHBIE
peakIuu B MPUPOJE, MPOU3BOACTBEHHBIX IpoIleccax U
KUZHEAEATEIbHOCTA OPraHu3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIN
noreHuuan cpeapl. CocTaBleHUE U YPaBHUBAHUE
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO
Oayanca. TunnyHbIe HEOPTaHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIIH.
DJIEKTPOJIN3 PACTBOPOB M PACIIABOB COJICH.

Tema 2.2.
DIeKTPOIUTHYECKAs
JIUCCOLHALIAA U

OcHoOBHOE COACPIKAaHUC

OK 01




UOHHBINA 00OMEH

Teopernueckoe oOydeHue

D

Teopus 371eKTPOTUTHYECKON ArccolMauy. Peakiuu HOoHHOro oOMeHa.
Cocrapnenue peakiuii HOHHOTO 0OMEHa IyTeM COCTaBJICHUS UX MOJHBIX
U COKpAILIEHHBIX HOHHBIX ypaBHEHUH. ['uaponus coneil. 3HaueHue
TUAPOJIH3a B OMOJOTHYECKHX OOMEHHBIX mporieccax. [I[puMenenue
TUPOJIM3a B TPOMBIILICHHOCTH.

N

JlabopatopHbie 3aHITHS

Jlaboparopnas pabota «Peakuuu runponusa». McciaenoBanue cpebl
PacTBOPOB CoJIei, 00pa30BaHHBIX CHJIBHBIMH U CIA0BIMHU IPOTOIUTAMU, U
UX peaKkifii ¢ pacTBOpaMH IeJI0ur U kKapOoHara Hatpusi. CocTaBieHue
peaKIMil THAPOTIN3a COJICH.

Paznen 3.

CTpOCHI/Ie M CBOICTBA HCOPraHNY€CKHUX BCIICCTB

26

Tema 3.1.
Knaccuduxanus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPTaHWYECKHUX
BCIIIECTB

OCHOBHOE coJiepKaHUE

Teopernyeckoe oOydeHue

(o]

[Ipenmer Heopranndecko Xumuu. B3auMocCBsI3b HEOPraHUUYECKUX
BemiecTB. Kiaccudukanus HeopraHudeckux BemiecTB. [IpocTeie u
CJIOXHBIE BenecTBa. OCHOBHbBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCUIBI, KUCJIOTHI, coyii). HoMenkaTypa u Ha3BaHUE
HEOPTaHUYECKUX BEIIECTB UCXOS U3 UX XUMHUUECKOU (DOPMYITBI in
COCTaBJICHHE XUMUYECKON (DOPMYJITBI HCXO/Is M3 HA3BaHUS BEIIECTBA 110
MEXAYHAPOJIHON MM TPUBUAJIBHOW HOMEHKIATYpE. MEeXKMOJIEKyIsIpHbIE

B3aumojiericTBusl. Kpucramioruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.

Kpucramnmmaeckue u amopgHbIie BemecTBa. THUITH KPUCTATUTMYECKUX
peleToK (aToMHasi, MOJIEKYJISIpHasi, MOHHAsI, METAJUTMYECKas ).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITMYECKON
pemieTku. [Ipuunnbl MHOrooOpasus BemiecTB. CoBpeMEHHbIE
IPE/ICTaBIICHUS O CTPOECHUHU TBEPABIX, )KUJKUX U ra3000pa3HbIX BEIIECTB.
Kunkue KpucTauibl.

[IpakTrueckue 3aHATHS

OK 01
OK 02




Pemienue 3a1au Ha pacuet MaccoBOl 40U (MAacChl) XUMHUECKOTO
aJIeMeHTa (COeIMHEHUsI) B MOJIeKyJIe (cMecH). PelieHne mpakTHYecKuX
3aJlaHui 10 KJIacCU(PUKAIMU, HOMEHKIIATYpe U XUMHUECKUM (hopMyiam
HEOPTaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB (HAa3bIBATh U COCTABIISTH
(GopMyITBI XUMUYECKHIX BEIIECTB, OMPECIIATh IPHHAICKHOCT K KJIacCy).
HcTounnku XuMuIecKoi nHpopMaIuu (HaydHasi U ydeOHO-HaydHas
JTUTepaTypa, CpeACcTBa MaccoBoi nH(poOpManuu, cetb IHTEpHET U ApyTHUE).
[Touck napoOpMaIuy M0 Ha3BaHUAM, UIEHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 3.2. ®usuko-
XUMHYECKHE
CBOICTBaA
HEOPTaHUYECKUX
BCILICCTB

OCHOBHOE CcOJIepKaHNE

10

Teopernyeckoe oOydeHue

10

MerTaisl. O6IHI/IC (1)I/I3H‘-IGCKI/I€ 1 XMMHUYECKHE CBOMCTBA METAJIJIOB.
CriocoOsbI IIOJIYyUCHUS. 3HaueHHE METAJIJIOB U HEMETAJIJIOB B IIpupoac u
KUBHCACATCIIBHOCTHU YCJIOBCKA U OPTraHU3MOB. KOppO3I/ISI MCTAJIJIOB: BUABI
KOPPO3HH, CITOCOOBI 3allMUTBI MCTAJIJIOB OT KOPPO3HH.

Hemerannsl. O0mue ¢puznyeckue 1 XuMU4YeCKHe CBOMCTBA HEMETAJLIOB.
Tunuunsie cBoiictBa MetayuioB [Y— YII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeAMHEHUI HeMeTaioB. KpyroBopoThl OMOT€HHBIX
AJIEMEHTOB B IIPUPOJIE.

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIIECTB
(OKCUAOB, TUAPOKCHUJIOB, KUCIIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSTUHEHUIA,
BBICIIIUX OKCHJIOB M THAPOKCHUIOB.

[IpakTrueckue 3aHsATHS

CocraBieHue ypaBHEHU XUMUYECKUX PEAKIINI C y4aCTHEM IPOCTHIX U
CJIO’KHBIX HEOPTraHMYECKUX BEIIECTB: OKCUJIOB METAINIOB, HEMETAJLJIOB U
aM(OTEpHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCJIOT, OCHOBAaHHUM U
aM(pOTEPHBIX TUJIPOKCUAOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIHNX
UX CBOMCTBA. Penienne mpakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX
3aIaHUM HA CBOMCTBA U MOJYYEHUE HEOPraHUYECKUX BEUIECTB.

JlabopaTopHble 3aHsATUS

OK 01
OK 02




JlabopaTopHas pabota «CBOMCTBA METAIUIOB U HEMETAJIOBY. 2

HccnenoBanue pU3NUECKUX U XUMUYECKUX CBOMCTB METAJIOB U

HEMETaJUIOB. Pemenune sKcrepuMeHTalbHbIX 33/1a4 10 CBOMCTBAM

XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIIOB, 10 PACIIO3HABAHUIO U

NOJIYYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJLIOB.
Tema 3.3. OCHOBHOE COJIep>KaHNE 6 OK 01
IIpounsBonacTso TeopeTtnueckoe o0yueHune 4 OK 02
HEOPTraHUYIECKHUX OO1ue npeacTaBiIeHUs O MPOMBIIIEHHBIX CIIOC00aX MOTYYSHUS 4
BEILECTB. 3HAYEHUE U | XUMUYCCKUX BEIIECTB (Ha MpUMepe MPOU3BOICTBA aMMHAKa, CEPHOM
IPUMEHEHUE B OBITY | KUCIOTHI). YepHas U [iBeTHas MeTauTyprus. [IpakTuaeckoe mpruMeHEHHE
A Ha MPOU3BOJICTBC DJICKTPOJIM3a I MOJIyYCHHS MICTIOYHBIX HICJIOYHO3EMEJIbHBIX METAJIJIOB U

anmoMuHMsl. CTEKIJIO M CUIIMKATHAs IPOMBIIUIEHHOCTb. [IpobieMa oTxo/10B

U NOOOYHBIX NPOAYKTOB.

IIpakTHueckue 3aHATUs 2

Peuienne npakTHKO-OPUEHTHPOBAHHBIX 3aIaHUM O POJIM HEOPTaHUYECKON | 2

XUMUU B PA3BUTUH MEJIULIMHBI, CO3IaHUH HOBBIX MaTepuaioB (B

CTPOUTEIBCTBE U AP. OTPACIAX MPOMBIILIEHHOCTH ), HOBBIX HCTOYHUKOB

SHEpruu (anbTEePHATUBHBIE NCTOYHUKYU YHEPTUH) B PELICHUU MTPOOIEM

AKOJIOTMYECKOMN, YHEPTETUUYECKON U MUIIEBON 0€301MacHOCTH
Pa3nen 4. CTpoeHue M CBOIiCTBa OPraHMYECKUX BeleCTB 44
Tema 4.1. OcHOBHOE coJiepxKaHue 10 OK 01
Kiaccudukanms,
CTPOCHUE U Teopetnueckoe o0yueHue 8
HOMEHKJIaTypa IIpenmer oprannyeckoi XuMuu. B3anmMoCBsI3b HEOPTaHUYECKUX U 8
OpPraHUYCCKUX OpraHUYEeCKUX BEIIECTB. XUMUYECKOE CTPOCHHUE KaK MOPSAOK COSTUHEHUS
BCIICCTB aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIECHTHOCTH. OCHOBHBIE MTOJIOKEHUS

TEOPUU XUMUYECKOTO CTPOCHHS OPraHUYECKUX coenHEHUN A. M.
bytnepoBa. YriepoaHbIil CKEJIET OPraHUYECKON MOJICKYIIbI.
MounekysipHble U CTPYKTYpHBIE (pa3BEpPHYThIE, COKPAILIEHHBIE)
XUMUYEeCKre (hOpMysIbl. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XUMHUUYECKOTO




CTpoeHus MoJeky. 3omepust u u3oMepsl (CTPyKTypHas,
reoMmerpuyeckas (1uc-TpaHc-u3omepus). KpaTHOCTh XUMHUECKON CBSI3U.
[Tonsitue o pyHkmonanbHoM rpynne. [Ipunnunsl knaccuduxkanuu
OpraHUYeCKUX COeUHEHUN. MexmyHapoiHas HOMEHKIIATypa U
PUHIUITBI HOMEHKJIATypbl OPraHMYECKUX COCTUHEHUHN.

Hp AKTHYCCKHUC 3aHATHIA

HomeHkiaTypa opraHn4ecKux COeIMHEHUI OT/AEJIbHBIX KIaCCOB
(HachILLIEHHBIE, HEHACBIICHHBIE U APOMATHYECKHUE YIIIEBOIOPOIbL,
CIIUPTHI, PEHOIIBI, aTbAETUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocraBiieHue NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIOJb3Ys X HAa3BaHUS 10
CUCTEMaTHYEeCKON HOMEHKIaType. PacueTsl nmpocreimeil opMyibl
OpPraHUYECKOM MOJIEKYJIbl, UCXOMsI U3 3JIEMEHTHOIO cocTana (B %).

Tema 4.2. CBoiicTBa
OPTaHUYECKUX
COEIMHEHUN

OcHOBHOE coJiepKaHUE

26

OK 01
OK 02

Teopernueckoe oOydeHue

22

DU3UKO-XUMUYECKHAE CBOMCTBA OPTaHUYECKUX COCTMHEHUN OTIEIbHBIX
KJIACCOB (0COOEHHOCTH KJIacCU(UKAIIMA U HOMEHKJIATypbl BHYTPH KJ1acca;
TOMOJIOTUYECKUN P U 001Iast popMyiia; u3oMepusi; Gu3nuecKue
CBOMCTBA; XUMHUUYECKHE CBOMCTBA; CITIOCOOBI MOTYUCHHUS):

— MpeJeIIbHBIE YIIEBOAOPOAbI. | OpeHre MeTaHa Kak OJIUH U3 OCHOBHBIX
HMCTOYHHUKOB TETUIA B MPOMBINIIICHHOCTH U OBITY. CBOHCTBA MPUPOTHBIX
YIJIEBOJOPOJOB, HAXO0XKIACHHUE B PUPOJE ¥ IPUMEHEHUE AJIKAHOB;

— HCIIPCACIIBHBIC U apOMATHUICCKUC YITICBOJOPOAbI. HOJ’II/IMepI/IBaI_[I/IH
9THJICHA KaK OCHOBHOC HAIIPpaBJICHHUC CI'O UCIIOJIb30BaHU . FopeHI/Ie
AlICTHJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JIJISA CBAPKU U
PE3KH MCTAJJIOB,

— KACTIOPOACOAEPKAILME COSAMHEHUS (CIIUPTHI U MPOCThIE A(UPBI,
(beHoIbI, aNIbJIETUbl U KETOHBI, KAPOOHOBBIE KMCIIOTHI U UX
npousBoHbIe). [IpakTHUeckoe NpUMEHEHNUE STUICHTIIUKOJIS, TIUIEpUHA,
denouna. [Ipumenenue hopmanbieruia, aeTanbIeruia, yKCyCHOU

12




KHMCJIOTBL. MBUIa KaK COJIM BBICIIMX KApOOHOBBIX KUCIOT. Moromue
CBONMCTBA MbLIA,

— A30TCOACPKAITNC COCANHCHUS (aMI/IHI)I Hn aMHUHOKHCJIOTHEI, 6CJ'IKI/I).

Krnaccugukanus u 0coOEHHOCTH OpraHU4eCKUX peakiuil. PeakionHele
neHTpsl. Pagukanel. [lepBoHayanbHbIe TOHATUSA O TUIIAX M MEXAHU3MAaX
OpPraHUYECKUX PEAKLINN.

[IpakTrueckue 3aHsATHS

Pemenne nenovex npeBpalieHnii Ha TECHETUYECKYIO CBS3b MEXKIY
KJIACCaMU OPraHMYECKNX COEAMHEHNN C COCTABICHUEM HAa3BAHMI
OPTraHUYECKUX COCTMHEHUN IO TPUBUAIBHOW MM MEXKyHAPOIHOU
CUCTEMAaTUYECKOM HOMEHKaType. Pelienue pacyeTHsIX 3a1a4 1o
YPAaBHEHMIM PEaKIMM C y4aCTUEM OPraHUYECKUX BELIECTB.

JlabopaTopHble 3aHATUS

JIaGoparopHas padota «lloxydyeHue 3TuIeHa U U3yUYEHUE €TO CBOUCTBY.
[Tosryuenune saTuIeHa U3 3TaHOJIA B JIa0OPATOPUU U U3YyUEHHUE €TO
(U3HUECKUX U XUMUYECKUX CBOMCTB. COCTaBlIeHUE peaKInil
MIPUCOEIMHEHUS U OKUCIICHUS Ha IIpUMEpE dTUJIEHa. Perienre pacueTHbIX
3a]1a4 C MCIOJIb30BAHUEM IUIOTHOCTH I'a30B 10 BOJOPOIY M BO3IYXY.

Tema 4.3.
Opranudeckue
BEIIICCTBA B
KU3HEICATEIBHOCT U
YeJI0BEeKa.
[IpousBoacTBO U
MIPUMEHECHUE
OPTaHUYECKUX
BEIIICCTB B
MPOMBIIIJIEHHOCTH

OcHOBHOE conepKaHue

OK 01
OK 02

Teopernueckoe oOydeHue

(@)

buooprannueckue coequnenus. [Ipumenenne u 6uoaoruueckas poib
yraeBofoB. OKHCIEHUE YIIIEBOIOB — HCTOYHUK HEPTHH KUBBIX
opranu3moB. O6yactu npuMeHeHus: aMuHOKHUCIOT. [IpeBparenns Oenkos
nuM B opranu3mMe. buonornyeckue Gynkuuu 0enkoB. buongornueckue
GyHKuMK KUPOB. POk oprannueckoil XuMuu B pelieHHH MpoodeM
nunieBoit 0e3onacHocTu. HykienHoBbIe KMUCIIOThI: COCTaB U CTPOEHUE.
Crpoenue nykieotu1oB. CoctaB HykiienHoBbix kuciot (JJHK, PHK).
Pob HYKJIIEMHOBBIX KUCJIOT B KU3HEIEATEIbHOCTH OPTaHU3MOB.

IIpon3BOACTBO OPraHNYECKUX BELIECTB: MPOU3BOACTBO METAHOJIA,
nepepabotka HedTu. [lonu3THIeH KaK KPYMHOTOHHAXHBIA TPOAYKT




XUMHYECKOTO npounsBoacTsa. [Ipumenenne striiena. [IponssoacTso u
IPUMEHEHUE KaydyKa U pe3uHbl. CHHTETUYECKHE U NCKYCCTBEHHBIE
BOJIOKHA, UX CTPOEHUE, CBOMCTBA. IIpakTnyeckoe uCIoabp30BaHue
BOJIOKOH. CUHTETUYECKHUE TICHKU: U30JISILUS 1711 IPOBOJIOB, MEMOpaHbI
IUI OIPECHEHUS BOJIbI, 3AILIMTHBIE IUIEHKH JIJIsl aBTOMOOUJIEH, MIaCThIPH,
XUpYypruyeckue nops3ku. HoBble TEXHOIOTMU AAIBHEUILIETO
COBEPILIECHCTBOBAHMS MOJUMEPHBIX MaTEPUAIIOB. POJIb OpraHndecKkou
XUMHH B PEIICHUN TIPOOIIEM SHEPTeTUYECKON 0€30aCHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3/IaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB YHEPTUU
(anbTEpHATUBHBIC UCTOYHUKHU DHEPTHM).

[IpakTrueckue 3aHATHS

Pemenne npakTHKO-OpPUEHTHPOBAHHBIX 3aJAHUM IO COCTABJIEHUIO
XUMHYECKUX PEAKLUN, OTPAXKAIOIIUX XUMUYECKYIO aKTUBHOCTD
OpPraHUYECKUX COEAMHEHUN B PA3IMYHBIX cpeaax (IpUpOIHbIX,

OMOJIOTUYECKUX, TEXHOTCHHBIX).

Pasznea 5. Kunernuec

XUMHUYECKUX PeaKkiui

KHE U TCPpMOAUHAMUYICCKHUEC 3AKOHOMEPHOCTH MPOTCKAHUA

10

Tema 5.1.
Kunetnueckue

OcHOBHOE conepKaHue

OK 01
OK 02

3aKOHOMEPHOCTH

Teopernyeckoe oOydeHue

MPOTEKAHUS
XUMHUYECKUX
peakiui

Xumnueckue peakiuu. Kimaccudukamms XuMUIeCKUX peakiiuii: Mo
¢dazoBoMy cocTaBy (TOMOT€HHBIC U TETEPOTECHHBIE), 10 UCITOJIH30BAHUIO
KaTanu3aropa (KaTaluTUYeCcKue U HekaTanuTuueckue). CKopocThb
pEaKIMu, €e 3aBUCUMOCTh OT PA3JIUYHBIX (PAKTOPOB: MPUPOIBI
pearupyronmx BeecTB, KOHIIEHTPAMK PEarupyroInuX BEIIECTB,
TemriepaTypsl (paBuiio Bant-I'odda), miomanm peakimoHHON
MMOBEPXHOCTH, HATUYMS KaTain3aTtopa. Poiib KaTaau3aTopoB B MPUPOAE U
MPOMBIILJIEHHOM MPOU3BOICTBE. DHEPTHUSI AKTUBAIIUU. AKTUBUPOBAHHBIN
koMmIuiekc. Katanuzaropsl u katanus. Ponp kaTanuzatopoB B IpUPOJIE U
IPOMBIIIJIEHHOM MPOU3BOJICTBE.

JlabopaTopHble 3aHsATUS




N3yuyeHune 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKLIUUA OT
KOHIIEHTpAIMU pearupyromux BeuecTB U Temneparypsl. JlabopatopHas
pabota Ha BbIOOD: 1. JIabopaTopHas pabota «OnpenenaeHue 3aBUCUMOCTH
CKOPOCTHU PEaKIUU OT KOHIICHTPALIUU PEArupyIOLIUX BEIIECTBY.

Tema 5.2.
TepMoauHAMUYECKUE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKHUX
pEeaKUnil.
PaBHOBecue
XUMHUYECKHUX
peaKumit

OcHoBHOE COACPIKAHUC

OK 01
OK 02

TeopeTtnueckoe o0yueHune

SN

Knaccudukanus XuMHUECKUX peakIMii: MO TeII0BoMY 3D dexTy
(ax30TepMuuecKue, sHa0TEpMUYeckue), mo OK 02 o6patumoctu
(oOpatumbie u HeoOpaTuMebie). TernoBbie 3PHEKTH XUMUYECKUX
peakuuii. Tepmoxumuueckue ypaBHeHus1. OOpaTuMOCTh peaklui.
XUMHUYECKOE PAaBHOBECHUE U €T0 CMEILIEHUE MO/ IEHCTBUEM Pa3INUHbIX
(akTOpOB (KOHLIEHTpALIMS PEareHTOB WM MPOAYKTOB PEaKIMU, JaBJICHUE,
TEMIEpaTypa) s CO3/1aHusl ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MporieccoB. [loHaTrHe 00 SHTATBINN U SHTPOIUHN. DHEPIHUsl
['u60ca. 3akon I'ecca u cnencTBus u3 Hero. Poiib cMelieHus: paBHOBECHS B
TEXHOJIOTMUYECKUX MPOIECCax.

SN

[IpakTrueckue 3aHsATHS

[Mpunuun JlelIaTense. BnusiHue pa3nuuHbiX (paKTOpOB HA UBMEHEHHE
PABHOBECHUS XMMHUYECKUX PEaKIMi. 3aKOH IEMCTBYIOIINX MACC U
KOHCTaHTa XMMHUYECKOTO pPABHOBECHSI. PacyeThl paBHOBECHBIX
KOHIEHTPALMK PEarnpyOIIUX BEIIECTB U MPOJYKTOB peakuuii. Pacuerst
TEIUIOBOTO 3(pekTa peakuuu. Perenrne npakTHKO-OpUEHTUPOBAHHBIX
3aJlaHu Ha TpuMeHeHne npuHiuna Jle-1larenbe gy HaX0XAECHUS
HAIIPaBJICHUS CMEILEHUS PABHOBECHUS XMMUYECKOW PEaKLIMU U aHAJIN3
(akTOpOB, BIMSAIOIINX HA CMEIICHHE XMMHYECKOTO PaBHOBECHSI.

JlabopaTopHbie 3aHATHSA

JIabopatopHas pabota «/3ydyeHue BIUSHUS pa3IMYHbIX (PAKTOPOB HA
CMElIeHNEe XUMHUYECKOT0 paBHOBecHs». MccaenoBanue BIUSHUS
U3MEHEHHS KOHIIEHTPALIMK BEIIECTB, PEAKIIMK CPEbl U TEMIIEpATyphl Ha
CMENIEHNE XUMHUECKOro paBHOBecHs. CpaBHEHUE MOJIYYEHHBIX




PE3YJIbTATOB C TEOPETUUECKHA NPOTHO3UPYEMBIMU HA OCHOBE MPHUHIIUIIA
JlelllaTenre.

Pa3znen 6. JlucnepcHbie cCHCTEMBbI

Tema 6.1.
JlucriepcHblie
CUCTEMBI U (PaKTOPHI
UX YyCTOWYHUBOCTH

OcHoBHOE COACPIKAHUC

TeopeTtnueckoe o0y4ueHmne

Hucnepcusie cuctembl. Komnonaasie cucteMsl. VICTUHHBIE paCTBOPBHI.
PacTBopenue kak Qusuko-xumudeckuii npouecc. PactBopsl. CiocoOsbr
MPUTOTOBJICHUS pacTBOpoB. PacTBopumocTs. MaccoBas 105
pacTBOpeHHOTO BemecTBa. [IpeaensHo qomycTUMBbIe KOHIICHTPAIIUU U UX
MCIIOJIb30BaHUE B OLIEHKE SKOJIOTHuecKoi Oe3onacHoctu. Kinaccuduxarms
JIUCIIEPCHBIX CUCTEM I0 cocTaBy. CTpoeHue U (paKkTOpbl YCTOWYMBOCTU
JUCIIEPCHBIX cUcTeM. Pacrio3HaBaHNE UCTUHHBIX PaCTBOPOB, KOJUIOUIHBIX
pacTBOpOB U rpydoaucnepcHbIX cucteM. CTpoeHne MULIEILIBL.
PacceuBanue cBeTa pu NpoX0KJI€HUU CBETOBOT'O IyyKa Yepe3 ONTHUYECKU
HEOTHOPOHYIO0 cpeny (dddexra Tungans).

NINW IO

OK 01
OK 02
OK 07

[IpakTrueckue 3aHsATHS

Pelenue 3a1ay Ha NPUTrOTOBIIEHNE PACTBOPOB. PelieHne npakTuko-
OpPUEHTHUPOBAHHBIX PACUETHBIX 33/IaHUI HA TUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOW M MTPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
C O3ULMHI IKOJIOTMYECKON 0€30MaCHOCTH NOCIECTBUNA U TPAMOTHBIX
penieHunii npobyieM, CBSI3aHHBIX C XUMHUEH.

Tema 6.2.
HccnenoBanue
CBOWCTB JIUCIIEPCHBIX
CHCTEM JJISI UX
UJICHTH(PUKAITIT

OcHOBHOE coJiepxKaHue

OK 01
OK 02

Teopetnueckoe o0yueHue

JlaGopatopHbIe 3aHITHS

JlaGoparopnas pabota «IIpurotoBiaeHnue pactBopoBy. [Ipurorosnenue
PacTBOPOB 3aAaHHON (MOJISIPHOI) KOHIIEHTPALUU (C IPAKTUKO-
OPUEHTHUPOBAHHBIMH BOIPOCAMHU ), OTNIPEACIICHUE CPEIbI BOAHBIX
pPacTBOPOB.

JlabopaTopHas pabota «VcciemoBanre JUCTIEPCHBIX CHCTEM.
[TpuroToBieHNe U N3YYCHHE CBONCTB JIUCIIEPCHBIX CHCTEM Pa3HBIX BHJIOB:




CYCIIEH3UH, IMYJIbCUHU, KOJUIOUJHOTO pacTBOopa. CpaBHEHUE CBOICTB
VICTUHHBIX U KOJUIOUJIHBIX PACTBOPOB, BBISBICHUE OCHOBHBIX PA3In4Yui
MEX1y HUMU.

JlabopatopHas pabota «IIpurotoBienue pactBopoBy. [Ipurotopnenue
PacTBOPOB 3aJaHHON (MOJISIPHOM ) KOHIIEHTPAIMH (C TPAKTUKO-
OPUEHTHUPOBAHHBIMH BOIIPOCAMHU ), OTNIPEACIICHUE CPEIbI BOAHBIX
pacTBOPOB.

Pasneﬂ 7. KayecTBeHHbIE pe€aKu 06Hapy>1ceHmI HEOPTaHNYIECCKUX H OPTAHUYIECCKUX

BelleCTB
Tema 7.1. OCHOBHOE COJIEpKAHUE OK 01
OGHapyxeHue OK 02
HEOPTaHUYECKUX Teopetnueckoe o0yueHue

KaTHMOHOB 1 aHHOHOB

Hp AKTHYCCKHUC 3aHATHA

KauecTBeHHBIE XUMUUYECKUE PEAKIINH, XapaKTepHbIE 111 OOHAPYKEHUS
HEOPraHMYECKHUX BEUIECTB (KaTUOHOB U aHUOHOB). CocTaBieHue
ypaBHEHUH peakuuii oOHapykeHust kKaTuoHoB [-VI rpynn u aHnoHOB, B
T.4. B MOJIEKYJISIPHOM U MOHHOU (popmax. Peakiium oOHapykeHUs
HEOPraHMYECKUX BEIIECTB B PEaTbHBIX O0BEKTaX OKPYKAIOIICH Cpeibl.

JlaGopaTopHbIe 3aHITHS

OO6HapyxeHue HeopraHu4eckux BemiecTB (kaTuoHoB [-VI rpynn unun
AHHWOHOB) C UCIIOJIb30BAaHUEM KAUECTBEHHBIX aHAIMTUUECKUX PEAKIIHA.
JlabopatopHas pabota Ha BeiOOp: 1. JlabopaTtopHas pabota
«Ananutnueckue peakunu katuoHoB [-VI rpynmy. [IpoBeaenue
KaueCTBEHHBIX PEAKITNH, HCTIOIB3YEMBIX ISl OOHAPYKEHUS KATHOHOB |
rpynnbl (KaJivsi, HaTpusi, MarHusi, aMMoHnusi), Il rpynmsl Ha npumepe
Oapus, Il rpynmel — cBuHIa, IV rpynmnel — antoMunus, V rpymibl —
xenesa (II u 1), VI rpynmer — Hukens. Onucanve HaOIr01aeMbIX
SBJICHUM U COCTaBJICHUE XUMHUYECKUX peakiuid. 2. JlabopaTtopHas pabora
«AHanuTUYECKUE peakliMi aHUOHOBY. [IpoBeieHnEe KaueCTBEHHbBIX
peaKIMii, UCIONb3YyEMBIX JJIsI OOHApYKEHUsI aHHOHOB: KapOoHaTa,
docdara, cynasdara, cyabduaa, HUTpaTa, Xaopuaa u ap. Onucanue




Ha6J'HOI[aeMBIX SIBJICHUN M COCTABJICHUE XMMUUYECKUX peaKHHﬁ.

Tema 7.2. OCHOBHOE€ COJIep>KaHUE 4
OGHapyxeHue [IpakTuueckue 3aHATUS 2 OK 01
OPTaHUYECKUX OK 02
BCIICCTB OTACIBHBIX | KauecTBEHHBIC XUMUYECKHUE PEAKIINH, XapaKTEPHBIC TSI OOHAPYKEHUS 2
KJIaCCOB C OTJICTHHBIX KJIACCOB OPTaHUYCCKUX COCTUHEHUN: (PEHOIOB, alIbJIETH/IOB,
HCIIOJIb30BaHUEM Kpaxmaja, YKCYCHOUM KHUCJIOThI, aMUHOKHUCIIOT U Ap. JleHaTyparus 6einKoB
Ka4eCTBCHHBIX MIpY HAarpEBaHUH, 1IBETHBIE peakiiuu 0eKkoB. COCTaBICHHE KAYECTBEHHBIX
peaxiui peakumii 0OHapyKEHUsI OpraHUYECKUX COCTMHEHUIN OT/IEIbHBIX KJIACCOB.

JlaGopatopHbIe 3aHITHS 2

OO6Hapy)eHue OpraHUYeCKUX COSTUHEHUN OTIENbHBIX KJIaCCOB. 2

JlabopatopHas pabota Ha BbiOOp: 1. JlabopaTopHas pabora

«KayecTBeHHbIE peaKIIuu Ha OTJEIbHBIEC KJIACCHI OPTraHUYECKUX

BEILIECTBY.

[IpoBeneHne KaYeCTBEHHBIX PEAKIINiA, UCTIOJIb3YyEMbBIX JJII OOHApYKEHUS

OpraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB: ()EHOJIOB, aJIbACTU/IOB,

KpaxmMaJia, YKCYCHOU KUCJIOThl, aMUHOKHUCIIOT, O€NKOB U JIp. Onucanue

HaOI0AaeMBIX SIBICHUN U COCTABJIICHHE XUMUYECKUX PEAKITUN W/UTH

cxeM. 2. JITabopatopHas pabota «KauecTBEeHHBIN aHATTNU3 OPraHUYECKUX

COCTMHEHMH 10 (YHKIIMOHATBHBIM Tpymiamy. [IpoBeneHue

Ka4eCTBCHHBIX PEAKITNH, HCTIOIB3YEMBIX IS pacIIO3HABAHUS

OpPTraHUYECKUX BEIIECTB OTJEIBHBIX KJIACCOB MO (PYHKITMOHATHHBIM

rpynmnaM: Ha IpUMeEPe aMHHOKHUCIIOT U KapOOHOBBIX KHCIIOT, CIIMPTOB U

¢dbeHoII0B, anbAETUIOB U KeTOHOB. OnrcaHue HaOII01aeMbIX SIBICHHUHN U

COCTABJICHHE XUMUUYECKHUX PEAKIIUN WU/UITU CXEM.
IIpogeccnoHAIBHO-OPHEHTHPOBAHHOE COJIepKaHue (CoiepKaHMe NPUKJIATHOT0 MOIYJIs) 12
Pazpnen 8. Xumus B ObITY M IPOM3BOJCTBEHHOM JIESITEIBHOCTH YeJIOBEKa OK 01
Tema &8.1. Xumus B OCHOBHOE COJIepKaHUE 6 OK 02
OBITY U TeopeTnueckoe o0yueHue OK 04
MPOM3BOJCTBEHHON | DKoJornyeckas 6e30MacHOCTh OCIEICTBHIA OBITOBOM U 6 OK 07
ACSATCIBHOCTH POU3BOICTBEHHOM IS TEIHHOCTH YEJIOBEKa, CBA3AHHAS C IIepepaboOTKOi ITK4




4CJIOBCKaA

BEIIIECTB; MOMCK U aHAJIN3 XUMUYECKON HH(OPMAITUHU U3 PA3TUIHBIX
MCTOYHHUKOB (Hay4dHas U ydeOHO-HaydHAas IUTEPATypa, CpEACTBA
MaccoBoi nHpopmaru, cetb MaTepHeT u apyrue). Keice (¢ yaeTom
Oynymieit mpodeccuoHalbHON JeATeIbHOCTH ) Ha aHAJIN3 HH(OpMAIIHH O
POU3BOACTBCHHOM EATEILHOCTH YEJIOBEKA, CBSI3aHHOU ¢ TIepepaboTKOi
Y TIOJTY9YCHHEM BEIIECTB, a TAK)KE C SKOJIOTHIECKON OE30MacHOCTHIO.

Pasnen 9.1. MccnenoBanne 1 XMMHYECKUN aHAJIU3 00BbEKTOB OHoCchepshl

Tema 9.1.2.
XUMHAYECKUN aHATN3
po0 BOABI

OCHOBHOE CcOJIepKaHNE

Teopernyeckoe oOydeHue

Knaccudukanus npo0 BOJbI 110 BUY U HA3HAYCHUIO, UCXOIS U3 €€
XUMHYECKOTo cocTaBa. OpraHoieNTUHYECKHE CBOMCTBRA (3amnax,
PO3pPaYHOCTh, [IBETHOCTh, MyTHOCTb) BOJIbl. KHCITIOTHOCTH M IIEIIOYHOCTH
Boabl.pH cpenbl u meToasl ee onpeaeneHust. JKecTkoCcTb BOJbI 1 METO/bI
ee onpenaesieHus. CynHOCTh METOJa TUTPOBaHUS. BUbI 3KECTKOCTH BOJIbI
(BpeMeHHas u mocTostHHas). JKecTKOCTh BObI KaK MPUYMHA BhINAJACHUS
OCaJIKOB HJI 00pa30BaHMS COJICOTIIOKEHUI, UMEIOIIMX MECTO B OBITY M HA
npoun3BoacTBE. COCTaB COJIEH, BBI3BIBAIOIINX KECTKOCTH BOJIBI.
XUMUYECKHUE MPOLIECCHI, YCTPAHSIONINE JKECTKOCTh BOJIbI. Y paBHEHUS
XUMUYECKUX PEAKIUN, WILTIOCTPUPYIOIIUX MPOIIECCHI, MPOUCXOAAIINE TTPU
YCTpPaHEHUHU JKECTKOCTHU. Y CTpaHEHUE BPEMEHHOMN KECTKOCTH OBITOBBIMU
U XUMUYECKUMU criocobamu. CiocoObl yCTpaHEHUs TOCTOSTHHOM
KECTKOCTH.

ArlAAOO

[IpakTrueckue 3aHsATHS

CriocoObl BEIpaKEHUSI KOHIICHTPAIIUKA PACTBOPOB: MaccoBasi 0
PacTBOPEHHOIO BEUIECTBA, MOJIIPHAS W MOJISIIbHASL KOHLIEHTpauu. Tutp
pactBopa. PellieHre nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3a/IaHUM Ha pacyeT KOHIEHTPALUM 3arpsI3HSIONIUX BEIIECTB U UX
CpaBHEHUE C MpeIeIbHO JonycTUMbIMU KoHLeHTpamsimu (ITHK).

JlabopaTopHble 3aHsATUS

WccnegoBanne xuMuyeckoro coctaBa nmpod Bojbl. JIaboparopHas padbota

OK 01
OK 02
OK 07
IIK1.7




Ha BbIOOp: 1. JITaboparopHas paborta «OdncTKa BOABI OT 3arpS3HESHUN.
Hcnonb3oBanue MeTO10B PUIBTPOBAHUS U aJICOPOITMH TSI OTICTICHUSI
3arps3HEHUM B UCCIeayeMon mpoOe Bojbl. BeIOOp MeTo1a OUMCTKHY B
3aBHCUMOCTH OT B 3arps3HeHus. CpaBHeHue 3(PGEeKTUBHOCTH
Pa3JIMYHBIX METOJOB OUHMCTKH BOJIbI B pa3HbIX YCIOBUSIX (B JJaOOpaTopuu,
B JIOMAIITHUX M TIOJIEBBIX YCIOBUsX). 2. JJabopaTtopHas pabota
«Omnpenenenue pH Bojabl u ee kuciaotrHocT». Onpenenenue pH cpeas ¢
MIOMOIIBI0 YHUBEPCATBHOTO MHMKaTOpa. Mcnosib30BaHue TUTPOBAHUS
JUISL oTIpeiesieHHs] KUCIOTHOCTU. OnipeiesieHne 00111e KUCIOTHOCTH
BO/IbI, pacueT cBOOOHOM KUCIOTHOCTU. OnipeiesieHue oo1en u
CBOOOHOI 1mienouyHOoCTH. COCTaBIeHHE YPaBHEHUN peakLnid,
MPOTEKAIOIIUX MPU ONPEICTCHUN KUCTOTHOCTH/ MIEJIOYHOCTH TTPOO BOJIBI.
YcraHoBieHHE cCIOCOOOB UCMOIB30BAHMS HCCIIEOBAHHBIX MTPOO BOJABI B
KU3ZHEACATEIbHOCTH YeJI0BEKa, HA OCHOBE MOJYYEHHBIX TAHHBIX O
coctaBe. 3. JlabopaTopHas pabora «OnpeaeacHre KeCTKOCTH BOIbI U
crocoObl ee ycTpaneHus». CriocoObl yCTpaHEHUS BCEX BUIOB KECTKOCTH B
3aBUCHUMOCTH OT COCTaBa COJIEH KECTKOCTH. Pemenue
AKCIIEPUMEHTAIBLHON 33/1a4M Ha BBISIBJICHUE BPEMEHHOM Y MOCTOSIHHOU
KECTKOCTH BOABI. OlIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB
YKECTKOCTH B JJOMAIIIHUX YCJIOBUSIX.

Bcero 126




3. YCJIOBHUSI PEAJTU3AIINN OBIIEOBPA3OBATEJIBLHONYYEBHOM
JUCHUILIAHBI

3.1. OcHanreHue yueOHOro kadbuHera:

Jlist peanu3ai TporpaMmbl y4eOHOM NUCHMIUIMHBI B HAJIMYUU HMEETCS
yueOHbIM kKabuHeT Xumus. B coctaB kabuHeta XWMHUU BXOJMUT Ja0OpaTOpHs C
nabopanTckoi koMHaTol. [lomemienne kaOuHeTa YIOBIETBOPSIET TPEOOBAHUSAM
CanurtapHo-3nuieMuonorudeckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Neo 178-
02) 1 OCHAIIIEHO TUITOBBIM 000PYIOBAHUEM.

OobOopynoBanne y4eOHOro KaOuHera:

Ne ‘ HaumeHnoBanue O6Op}II[OBaHI/IH ‘ TexHuueckoe onucaHue

| Cl'[eIII/IaJ'II/I3I/Ip0BaHHaﬂ Me0eJIb U CHCTEMbI XPaHECHUSA

OcHoBHOe 000py/I0BaHHe

1. | Cron yueOHbIit Pazmepnr (LLIxI'xB): He menee
1200x500x750mMm.

2. | Ctyn yueHHUECKUU

3. | Jocka Jocka yae6nas 220x100

4. | Cron mpenosiaBaress ¢ TymO0ou Pazmepnr (ILIxI'xB): 1100x550x750mm

5. | Ctyn npenonaBarens

111 lemoHcTpauMoHHbIE YUeOHO-HATJIsIIHbIE OCO0US

OcHoBHOe 000py/I0BaHHE

1. | Ilnakatsl [TopTpeThl BBIIAOIINXCS YUCHBIX B
obnactu nH()OPMATUKH, TIJIAKATHI TIO
TeMaM JTUCHUTIINHBI

2. | IIpezenTammu MynbTUMEANITHBIE IPE3EHTALIMH 110
TE€MaM JUCLHUILINHBI

3. | [IpodeccronanbsHO OpUEHTHPOBAHHBIE WNHnuBuayanbHble KOMIUIEKTHI 3a1aHUI

3alaHus C y4eToM npodeccuoHaTbHON

HaIlpaBJIECHHOCTH

4. | DnexTpoHHbIN yueOHbIH Kype Cucrema AMCTaHIIMOHHOTO 00Yy4EHUs
https://dom.sustec.ru/course/view.php?i
d=393

JlonoTHUTEIbHOE 000PYI0BaHHE

1. | JJaGoparopHOoe 060pyiOBaHKE [lITatuBsl 1a60paTOPHBIE, KOJIOBI
emkocTbio 200, 500 M, mpoOupkw,
CTEKIISTHHBIC TTAJIOUKH,
¢unpTpoBabHAs Oymara, BOPOHKH.

2. XUMHUYECKUE PEAKTUBBI Illeno4n, KUCITIOTHI, COJIH, OKCH/IBI,
METaJIbI.

3aJkbl: 6I/I6J'II/IOTeKa, YHUTaJIbHBIN 3aJ1 C BBIXOJOM B CETh I/IHTepHeT




3.2. UudopmannonHoe odecrevyeHHs peaTu3alui NporpaMmbl

3.2.1 OcHoOBHBIE NICUATHBIC U3aHUS
1.I'a6puensa O.C..Xumusi: yaeOHUK IJIs1 CTY/l. YUYPEXKACHUN cpe.npod.

obpazoBanus / O. C. I'abpuensu, U. I'. Octpoymos. - 6-e uza., crep. - M. :
Axanemus, 2019 . - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7

3.2.2 OCHOBHBI€ SJICKTPOHHBIC U3TAHUS

1. VY4eOHbll OHNIalH Kypc. XUMUs 11t Npoeccuil u creruaibHOCTen
TEXHUYECKOTO NMPOoduIsl: YIeOHUK IS CTYI. YUPEKACHUHN cpe.nmpod.
obpazoBanus / O.C.I"'abpuensn, U.I".Octpoymos. 2019. Pexxum nocrymna:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf

3.2.3 JlonoaHUTEIbHBIE UCTOYHUKH (MPU HEOOXOIUMOCTH)
Www.pvg.mk.ru (omummuana «Ilokopu BopoObeBbl ropsn»y). www.hemi.wallst.ru

(OOpa3oBaTeNIbHBIA CAlT JIJIS MIKOJLHUKOB « XUMHsD» ). Www.alhimikov.net

(O6pa3oBaTeNIbHBIN CAWT AJIS IKOJIBHUKOB).WWW.Chem.msu.su (DnexkTpoHHast

OnOIMOTEKA O XUMHUH).


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIIUITJIMHBI

PesyabTaTnl MeToabl
Kpurepum onenkn
00y4eHus OIlCeHKH
Kpurepuu onenuBanus
TEeCTUPOBAHUSA
OueHka  «OTJIUYHO»  BBICTABIISIETCS
CTyJICHTaM 3a BEPHBIE OTBETHI, KOTOPbHIC
coctaBistoT 91% u Gomee ot obuiero
KOJINYECTBA BOMPOCOB;
OueHka  «XOpomo»  COOTBETCTBYET
pabote, kotopast cojepxxut ot 71% 1o
90% mpaBUIIbHBIX OTBETOB;
OueHka «YIOBJIETBOPUTEIHHO
BBICTABJISIETCS 3a PaKTHYECKYIO
paboty, B kotopoi ot 50% mo 70 %
MPAaBUIbHBIX OTBETOB;
PG 01 Ouenka «HeyI[OBJ'I(?TBOpI/ITeJIBHO»
[1P6 02 CcOOTBETCTBYET MeHee 50% IMpaBUIbHBIX
1P6 03 OTBETOB.
I1P6 04 Kpurepun OLeHUBAHUA
[1P6 05 JIa0OpaToOpHOil padoThI
[IP6 06 Ouenka «OTJIUYHO» BBICTaBIIsIETC) TecTupoBaHue,
1P6 07 CTyJIeHTaM 3a paboTy,0e€30mHnO0YHO, ] YCTHBIE OIPOCHI,
IIP6 08 MOJIHOM 00BEeMe, aKKypaTHO C y4eTO nabopaTopHbIe
IIP6 09 MPaBUJIBHOCTH COCTABJICHHBIX YpaBHEHUI paOOTHI, 3a4ET

U perieHnii, 000CHOBAaHHOCTH BBIBOIOB,;
OleHKa  «XOpOIO»  BBICTABIIACTCS
CTyJeHTaM 3a paboTy, BBITIOJHEHHYIO B
IIOJJHOM  O00BbEeME C  HeJOYeTaMHu,
aKKypaTHO, npu COCTaBJICHUH
ypaBHEHUH MOTYT OBITh JIOMYIICHBI
HE3HAUMUTENIbHEIC  OIIMOKH,  BBIBOJ
He0OOCHOBAHHBIM;

Ouenka «YIOBJICTBOPUTEITHHOY
BBICTABJISIETCS CTYJACHTaM 3a padoTy,
BBITIOJIHEHHYIO B HE TIOJTHOM 00beMe (He
MeHee 50% MpaBHIBHO BBIMOJHEHHBIX
3amanuii ot obmero odObeMa paboThI),
ypaBHEHUSI COCTABJICHBI HE TOJHOCTHIO,
BBIBOJI HEMOJIHBIM, HEOOOCHOBAHHBIN;
Onenka «HEYJIOBJIETBOPUTEITHHO
BBICTABJISIETCS CTyJACHTaM 3a padoTy,

BBINIOJIHEHHYI0O B HE IMOJHOM 00beMe




(menee 50% mnpaBUIBHO BBIMOIHEHHBIX
3aJaHui OoT 00miero odbema pabOThI),
yYpaBHEHHS HE COCTaBJIEHBI, BBIBOJOB
HET.
Kpurepuu onieHuBaHusi yCTHOTO
ompoca
OneHKa  «OTJIMYHO»  BBICTABJIIETCS
CTyJEHTaM 3a TTOJIHBIN OTBET,
MpaBUIbHOE M TIyOOKOE TIOHWMAaHUE
MaTepuana,
OmeHka  «XOpOIIO»  BBICTABISAETCS
CTyJICHTaM, eclin JlaH OTBET,
YAOBJICTBOPSIOIINMA TEM xKe
TpeOOBaHUSIM, YTO H JUISI OICHKH
«OTIIMYHO», HO JomycKaeT 1-2 ommoOKwu:
W3JI0KCHHUE HEJI0CTATOYHO
CHUCTEMAaTU3UPOBAHO, B TEPMHUHOJIOTHH,
BBIBOJIaX M O0O0OOIIEHUSIX HMEIOTCS
OTJEJbHBIC HETOYHOCTH;
Ornenka «YIOBJICTBOPUTEITHHOY
BBICTABJISICTCS CTYJCHTAM, €CIU TIPH
OTBETE OOHAPYXKWUBAETCSI TMOHUMAHUC
OCHOBHBIX ITOJIO)KEHUH TEMBI,
HaOMIOmaeTcss  HEMOJHOTa  3HAHHM;
BEIBOJIBI 51 000011IeHNA ci1abo
apTYMECHTHUPOBaHbI, B HHUX JOMYIICHBI
OITNOKU;
OrneHka «HEYJIOBJICTBOPUTEIIHHO»
BBICTABIISICTCS CTyACHTaM, €CJIU pPedb
HETIOHATHAs, CKYyJIHas; HU OJWH W3
BOIIPOCOB  HE  OOBSICHEH, HAaBBIKU
0000111eHNs MaTepuala U apryMeHTaluu
OTCYTCTBYIOT.
IK3aMeH
e buierHas cucreMma

Oowan/npogheccuonanvnasn
KomMnemeHmHoCmb

Pazoen/Tema

Tun ouyenounvix
meponpusmui

Pazoen OcHOBBI CTPOCHMS BeLIECTBA




OK 01

CtpoeHue aToMOB
XUMUYECKUX
AJIIEMEHTOB U
npupojia
XAMHUYECKON
CBSI3U

1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX 3JIEMEHTOB
U IPUPOJA XUMUYECKON CBA3UY.

2. 3aja4u Ha COCTaBJICHUE XUMHUYECKUX (PopmMy
JIBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(PHI0B,
TUAPUJIOB U T.I1.).

3. 3a1a"us Ha UCTIOIH30BAHUE XUMUYCCKOM
CUMBOJIMKHM Y Ha3BAHUW COCIUHEHUU 110
HOMEHKJIAType MEKIyHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIATHON XUMUU U

TPUBUAJBHBIX HA3BAaHUH JJIs1 COCTaBICHUS
XUMUYECKUX (OPMYIT IByXaTOMHBIX COE€IMHEHUN
(OKCUI0B, CYNIb(PUIOB, TUAPHUIOB U T.I1.) U APYTUX

HEOPTaHUYECKUX COCTMHEHUN OTAENbHBIX KJIaCCOB-
no3HaeamesbHbvle 300AHUA;

-cocmaeieHue MeEHmMaibHOu Kapmobl

OK 01
OK 02

[Teprnonnueckuit
3aKOH U Ta0IuIa
J.1. MennaeneeBa

1. Tect «MeTtanndeckne / HEMETATNUECKIE
CBOMCTBA, JIEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
AJICKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE
C UX DJICKTPOHHBIM CTPOCHHUEM U TTOJIOKECHUEM B
MEPUOIMYECKON CUCTEME XUMHUUYECKHUX IIIEMEHTOB
JI.1. MenpaeneeBay.

2. IIpakTueckue 3aJjaHusl Ha YCTAHOBJICHHUE CBSI3U
MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX IJIEMEHTOB
Y IEPUOIUYECCKUM U3MEHEHUEM CBOWCTB
XUMHYECKHUX AJIEMEHTOB U UX COCIMHCHUM B
COOTBETCTBHH C TOJI0KeHUEM [leproanueckon
CHCTEME.

3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a1aHUS HAa XapaKTePU3aLNI0 XUMUYECKUX
aeMeHTOB: «MeTtainueckue / HeMeTalNTnYeCKue
CBOMCTBA, 3JIEKTPOOTPULATEIBHOCTD U CPOACTBO K
AIEKTPOHY XUMUYECKHUX JIEMEHTOB B COOTBETCTBHE
C UX DJIEKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
NEPUOANYECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.1. MennaeneeBa»

OK 01
OK 04

Tune!
XUMHYECKUX
peakiuii

1. 3agaum HaA cOCTaBJIEHHE YPAaBHEHUMN pPeaKIIUil:
— COCIMHEHUSI, 3aMEIICHUS, Pa3JIOKEHUS, OOMEHA;
— OKHCIIUTENIbHO-

BOCCTaHOBUTCJIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM




METO/Ia AJIEKTPOHHOI0 OajaHca.

2. 3amaun Ha pacyeT MaccChl BEIleCTBA MM 00BEMA
ra3oB I10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MACCE
WM 00BEMY OTHOTO M3 YYACTBYIONIUX B PEAKITUN
BELIECTB; PACUYETHI

Macchl (00béMa, KoJIMYecTBa BEIIEeCTBA) MPOAYKTOB
pEaKLNH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH

OK 01 |Knaccudukanus, | 1. Tect «HoMeHknarypa u Ha3BaHue
HOMEHKJIaTypa U | HEOPTAaHUYECKUX BEIIECTB UCXOISI U3 UX
CTpPOCHUE XUMUYECKOH (hOPMYITBI UJTU COCTABIICHUE
HEOPTaHUYECKUX | XUMHUUYECKOUN (hOpMYJIbI UCXO/ISl U3 Ha3BAHUS
BEILICCTB BEILIECTBA 10 MEXIYHAPOIHON WU TPUBUAIBHOU
HOMEHKJIAType».
2. 3agauu Ha pacdyeT MacCOBOM J0JU (Macchl)
XUMHUYECKOTO 3JIEMEHTa (COeTMHEHUSI) B MOJICKYJIE
(cmecn).
3. IIpakTrUueckue 3aAaHus N0 KIacCU(PUKALUH,
HOMEHKJIaType U XUMUUYECKUM (popMynam
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB.
4. IlpakTruecKkue 3a1aHusl Ha ONIPEACIICHUE
XUMHYECKON aKTUBHOCTH BELIECTB B 3aBUCUMOCTH
BUJa XUMHUYECKOU CBSA3U U TUIA KPUCTAIIINYECKON
peleTKn
OK 01 | ®usuko- 1. Tect «OcOOEHHOCTH XUMHUUYECKHX CBONCTB
OK 02 | xumMHuyeckue OKCHJIOB, KMCJIOT, OCHOBaHMH, aM(pOTEPHBIX
CBOMCTBA TUIPOKCUIOB U COJIEW.
HEOPTaHUYECKHUX | 2. 3alaHKs HA COCTABJICHUE YPABHEHUN XUMUYECKUX
BEILECTB peaKkIuii ¢ ydacTHUeM MPOCTHIX U CIOKHBIX

HEOPTaHUYECKUX BEIIECTB: OKCHUJIOB METAJLIOB,
HEMETAJUIOB U aM(POTEPHBIX AIEMEHTOB;
HEOPTaHWYECKUX KUCTIOT, OCHOBAHUM U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUUECKUX COJIEH,
XapaKTEPU3YIOIINX WX CBOMCTBA M CTIOCOOBI
MOJTYYEHUSI.

3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3a/laHUs HA CBOMCTBA U MOJyYEHUE HEOPTaHUYECKUX
BEILECTB




OK 01 | Unentudukamus | 1. [IpakTuko-OpueHTHPOBAHHbBIC 3a1aHUS 110

OK 02 | HeopraHMYeCKHX | COCTABICHUIO XUMHUYECKUX PEAKIUN C y4aCTUEM

OK 04 | Bemects HEOPraHUYECKUX BEILIECTB, UCIOJIb3YEMBIX JJIS UX

UCHTU(UKAIIAH.
2.JIabopaTtopnas pabdorta: “Unentuduxanus
HEOPraHUYECKUX BEIIECTB”

OK 01 |Knaccudukamms, | 1.3amaHus Ha cocTaBleHUE HA3BAaHUN OPTaHUYECKUX
CTPOCHHUE U COEIMHEHNH 110 TPUBUAJIBHOW WJIA MEKTYHAPOIHOU
HOMEHKJIaTypa CUCTEMATUYECKON HOMEHKJIATYpeE.

OpraHUYECKUX 2. 3agaHus HA COCTABIICHUE MTOJIHBIX U
BEILIECTB COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKHUX
BEILIECTB OT/EJIBHBIX KJIACCOB.
3. 3ajauu Ha onpeaeneHue npocTeneit Gopmysbl
OpPraHU4eCKON MOJIEKYJIbI, UCXOIS U3 JIEMEHTHOTO
coctaBa (B %)

OK 01 | CgoiicTBa 1. 3agaHus Ha COCTaBIEHUE YPABHEHUN XUMUYECKHUX

OK 02 | oprannueckux pEaKui ¢ y9aCTUEM OPraHMYECKUX BEILECTB Ha

OK 04 | coennuenni OCHOBAHUU HUX COCTABA U CTPOCHMUS.

2. 3ajaHus HA COCTABJIEHNUE YPAaBHEHUN XUMUYECKUX
pEeaKui, WUTFOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA
C YYETOM MEXaHU3MOB MPOTEKAHUs TAHHBIX PEAKIIHIA
Y TCHETHYECKOU CBSI3U OPTaHUYECKUX BELIECTB
Pa3HbBIX KJIACCOB.
3. PacueTHbIe 3aJ1a4u 110 YPABHEHUSM PEAKIUN C
Y4aCTHEM OPTaHMYECKHUX BEILECTB.
4. JJTabopatopHas padota “IIpeBpaienus
OpPraHUYECKUX BEIIECTB PU HArpEeBaHUM"

OK 01 | Unentuduxamus | 1.IlpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS T10

OK 02 | oprannueckux COCTABJICHUIO XUMUYECKUX PEAKIIUHN C yUACTUEM

OK 04 | BemiecTB, UX OPraHUYECKUX BEUIECTB, B T.4. UCIIOJIb3YEMBIX JJIS
3HAYCHUE U UX UICHTU(PHUKAIMY B OBITY ¥ TIPOMBIIIIEHHOCTH.
MPUMEHEHUE B 2.JIabopatopHas pabora: “Unentuduxarus
OBITOBOM U OpPTraHUYECKUX COCTMHEHUN OTAEIIbHBIX KJIACCOB™
IIPOU3BOJICTBEHHO
U IeITCILHOCTHU
yeJioBeKa

OK 01 | Cxopoctb [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE

OK 02 | xumu4ecKkux 3aJlaHus Ha aHaau3 (PaKTOpOB, BIUSIOMIUX HA




peaKuu. M3MEHEHHE CKOPOCTH XUMHUYECKON PEAKIINH.
XUMUYECKOE [IpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS HA
paBHOBECHE npuMeHenue npunuuna Jle-Ilatense s
HAaXO0>KJICHUS HAIIPABJICHHS CMELECHUS PABHOBECHS
XUMHUYECKOM peakiuy 1 aHalnu3 (PaKkTopoB,
BIIMSIOIIMX HA CMEILIEHHE XUMUYECKOTO PaBHOBECH
OK 01 |Ilonsarue o 1. 3agaum Ha TPUTOTOBIIEHUE PACTBOPOB.
OK 02 | pacTBOpax 2. IIpaKTUKO-OPUEHTUPOBAHHBIE PACUETHBIC 3a1aHUS
Ha JIUCIIEPCHBIE CUCTEMBI, UCTIOJIb3yEMbI€ B OBITOBOM
Y MIPOU3BOJICTBEHHOM JEATEILHOCTU YEJIOBEKA
OK 01 | UccnenoBanue JlaGoparopHas paboTa
OK 04 | cBoiicTB “IIpuroToBiieHHE PacCTBOPOB”
pacTBOpOB
OK 01 | Xumus B ObiTy u | Kelic (¢ yuetom Oyaymieit npodeccuoHaabHOM
OK 02 | mpou3BOACTBEHHO | I€SITEIILHOCTH)
OK 04 | i1 nesTeILHOCTH Bo3MoskHBIE TeMBI KEWCOB:
OK 07 | yenoBeka 1. IloTeruienue KiiMMaTa U BEICBOOOIKICHHE Ta30BbBIX
TUAPATOB CO JTHA OKEaHa.
2. bynymue matepuansl MAIIMHOCTPOEHUS.
3. HoBeie MaTepuaibl Jisl COJIHEUHBIX OaTapeil.
4. JlekapcTBa HA OCHOBE PACTUTEIBHBIX MPENapaToOB
OK 01 | Dmekrponutnuec | CoCTaBiATh ypaBHEHUS] XUMUYECKUX PEAKIIUU
Kasi AUCCOIMAIIUS | MOHHOTO OOMEHA ¢ y4aCTUEM HEOPraHUYECKHUX
Y MOHHBIA OOMEH | BEIIECTB
OK 01 | ITpou3BoacTBO [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 10
OK 02 | HEeoOpraHMYeCKHUX | COCTABJICHHIO XMMUUYECKUX PEAKIUN C yHaCTUEM
BEILECTB. HEOPTaHUYECKUX BEIIECTB, UCIIOIb3YEMbIX JJISI KX
3HayeHue u UJCHTU(PUKAILIMY U TTPOMBIIIJIEHHBIX CIIOCOO0B
MPUMEHECHUE B MOTYYEHUS.
OBITY U Ha
MIPOU3BOJICTBE
OK 01 |Knaccudukanus, | 1.3amanust Ha coCTaBICHUE HA3BAaHUIN OPTaHMYECKUX
CTPOCHHUE U COEIMHEHUN 110 TPUBUAIIBHON WJIN MEKIYHAPOIHOU
HOMEHKJIaTypa CHUCTEMAaTHUYECKOM HOMEHKIIaType.
OPTaHUYECKUX 2. 3ajaHus HA COCTABJICHUE MOJIHBIX U
BEIIIECTB COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpTaHUUECKUX

BEIIECTB OTACIBHBIX KJIACCOB.
3. 3ajauun Ha ompeeeHNe MPOCTEHTIIeH POopMYIThI




OpPraHMYECKON MOJIEKYJIbI, UCXOIS U3 AJIEMEHTHOTO
cocrtana (B %).

OK 01
OK 02

CsoiicTBa
OpTraHUYECKUX
COEIMHEHUN

1. 3aganus Ha COCTaBIEHUE YPABHEHUN XUMUYECKHUX
peaxIuii C yaacTueM OpraHMYECKUX BEIIEeCTB Ha
OCHOBaHUH MX COCTaBa U CTPOCHUS.

2. 3aiaHus HA COCTABJICHUE YPAaBHEHUN XUMHUECKUX
peaKkiuil, WIUTIOCTPUPYIOIIUX XUMUUECKUE CBOMCTBA
C YYETOM MEXaHU3MOB MPOTEKAHUS TaHHBIX PEaKIIHUil
Y TEHETHYECKOU CBSI3U OPTaHUYECKUX BEUIECTB
Pa3HbIX KJIACCOB.

3. PacueTHble 3a1a4u IO YPABHEHUSAM PEAKLUN C
y4acTUEM OPTaHUYECKUX BEIECTB.

4. JJabopaTtopHas pabota «IlonyueHnue sTusieHa u
M3y4YE€HUE €r0 CBOMCTBY.

OK 01
OK 02

OpraHnuueckue
BEILIECTBA B
KU3HEJEATEIBHOC
TU 4€JIOBEKa.
[IponsBoacTBO U
MPUMEHECHUE
OpTraHUYECKUX
BEILIECTB B
MPOMBIILIEHHOCT
u

IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHK 110
COCTABJICHUIO XMMUYECKUX PEAKIUH C y4aCTUEM
OpPraHUYECKUX BEIIECTB, UCIOJIb3YyEMBIX UL UX
UJEHTU(PUKALMY B OBITY U IPOMBILIIEHHOCTH.

Kunernueckue
3aKOHOMEPHOCTH
MPOTECKAHUSIXUMHU
YECKHUX pEaKInil

1. JTaGopatopHast paboTa Ha BBEIOOD:

— «OrnpeneneHne 3aBUCUMOCTUCKOPOCTH PEAKIIUU OT
KOHIICHTPAIIUU PEarupyroIInX BEIIECTBY;

— «OmnpeneneHne 3aBUCUMOCTUA CKOPOCTH PEAKITUH
OT TEMIIepaTyphI».

2. I[IpakTHKO-OpUEHTHUPOBAHHBIE TEOPETUUECKUE
3aJIaHus Ha aHaau3 (PaKTOpOB, BIUSIOMINX HA
U3MCHEHHUE CKOPOCTH XHMHYECKOW PEaKITHH.

TepmoanHamuuec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX
peaKiuu.
PaBHOBecue

1. 3agaun Ha pacueThl TEMIOBbIX 3HPEKTOB
XUMHUYECKUX PEaKLUi U Olpe/ieJIeHHE TUIa PeaKIuu
(mo TermoBoMy 3(PPEKTy: IK30- U
SHJIOTEPMHUYECKHE).

2. [IpakTUKO-OpHUEHTHPOBAHHBIE 331aHUS Ha
npumenenue npunnuna Jlelllarense nms
HAXOKJICHUS HATPABIICHUSI CMEIICHUSI PABHOBECHUS




XUMUYECKUX XUMHUYECKOM peakiuu 1 aHaliu3 (paKkTopoB,

peakiuii BIIUSIOIINX HA CMEIIEHNE XUMHUYECKOTO PAaBHOBECHSI.
3. JlabopatopHas pabora «3ydenue BIUsHUSA
pasTUYHBIX (PAaKTOPOB HA CMEIICHUE XUMUIECKOTO
PaBHOBECHSD.

JucnepcHeie 1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.

CUCTEMBI U 2. [IpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS

(bakTopbl UX

Ha JUCIICPCHBIC CUCTCMbI, UCIIOJIb3YCMBIC B OBITOBOM

YCTOMYUBOCTH Y TIPOU3BOJICTBEHHOM AESATEIbHOCTH YEJIOBEKA.
Uccnenosanue JlaGopaTtopHas pabota (Ha BEIOOD):
CBOMCTB — IIpuroroBnenue pacTBOPOB;
JIACTIEPCHBIX — UccnenoBanne AUCIEPCHBIX CUCTEM
CUCTEM
OO6HapyxeHue 1. JlabopaTtopHas pabota (Ha BBIOOD):
HEOPTaHUYECKUX | — AHAJTUTUYECKUE peaknu KaTuoHoB [-VI rpymm;
KaTUOHOB U — AHAJIIUTHYECKUE PEAKIIUN aHHOHOB.
AHUOHOB 2. IIpakTrueckue 3a1aHUs Ha COCTABIICHHE
ypaBHEHUH peakuuii 0OHapykeHHs KaTUOHOB [-VI
IPYIII U AHUOHOB, B T.4. B MOJIEKYJIIDHOW U HOHHOU
dbopmax.
Oo6nHapyxeHue 1. JlabopaTtopHas pabota (Ha BBIOOD):
OpTraHUYECKUX — KauecTBeHHbBIE pEaKIIUU HA OTAEIbHBIE KIACChI
BEILIECTB OpTraHUYECKUX BELIECTB;
OTHEIbHBIX — KauecTBeHHBIN aHaIM3 OPraHUYECKUX COEUHEHUN
KJIACCOB C 10 (PYHKIIMOHAIBHBIM TPYIITIaM.
ucrnonp3oBanueM | 2. [Ipaktrueckue 3a1aHus Ha COCTABIICHHE
KaueCTBEHHBIX KaueCTBEHHBIX PEaKIuii OOHAPYKEHUS
peakuuin OPraHUYEeCKUX COCAUHECHUH.
OK 01 | Xumus B ObiTy u | Ketic (c yueTtom Oyaytieit nmpodeccruoHaabHOM
OK 02 | mpou3BOACTBEHHO | IESITEIIBHOCTH)
OK 04 | i1 nesiTeIbHOCTH Bo3MoxHBIE TEMBI KEHCOB:
OK 07 | yenoBeka 1. IToTerienue KiIMMaTa U BEICBOOOKICHHE Ta30BBIX
TUAPATOB CO JHA OKeaHa.
2. Bynymue matepuaisl Uisl aBUa-, MalllluHO- U
pUOOPOCTPOCHHUS.
3. HoBbie maTepuansl Jj1s1 COTHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX MIPENapaToB.
OK 01 | OcHoBBI 1. JJaGopatopHast padota «OcHOBBI 1a00OpaTOPHOI

nabopaTopHOI

MPAKTUKI.




IMPAKTHUKHA B

npodecCUOHANIbH
BIX JJAOOPATOPHSIX

2. TumnoBble pacyeThl IO TEMATHKE IKCIIEPUMEHTA.
3. 3amaun Ha BBIUMCIICHUE CPETHETO 3HAYCHHSI
IKCIIEPUMEHTAIBHBIX TAHHBIX, IIOTPEITHOCTH.

4. IlpencraBneHne pe3ynbTaTOB SKCIIEPUMEHTA B
pasznuyHoi popme (Tabauna, rpaduk, OTIET,
JOKJIaJl, TPE3CHTAIu).

OK 01
OK 02
OK 07

XHUMHUYECKUHN
aHaJu3 Mpoo
BOJIBI

1. Tect «CBoMCcTBa ¥ COCTaB BOJbBIY.

2. 3amanne « XMMUYECKUI COCTaB BOJIbI, TUI BOJBI U
CIOCOOBI €€ MPUMEHEHUsD» (C UCTIOIb30BaAHUEM
HOPMATHUBHBIX JOKYMEHTOB).

3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE
3aJIaHHsI HA COCTaB BOJBI U CITOCOOBI BBIPAXKEHUS
KOHLIEHTpaUi 1 nepecyeT KOHIEHTPALHA (¢
UCIT0JIb30BAHUEM HOPMATHBHBIX JOKYMEHTOB).
4. JJTabopaTopHas paboTa Ha BEIOOP:

— OuncTKa BOABI OT 3arpsI3HEHUN;

— Onpenenenne pH BOBI U €€ KUCIOTHOCTH;

— Onpenenenne KECTKOCTH BOJIBI U CIIOCOOBI €€
YCTPaHEHHS.

OK 01
OK 02
OK 07

XUMHUYECKUHU
KOHTPOJIb
KadyecTBa
MPOJIYKTOB
MU TaHUSA

1. Tect «Oprannyeckue u HEOPraHUIECKUE
BEILECTBA, BXOAIINE B COCTaB IPOIYKTOB
MATAHUSY.

2. IIpakTHKO-OPUEHTUPOBAHHBIE 33]IaHUS 110
KYJIMHAPHOM TEMAaTHUKE.

3. JIaGopatopHas paboTa (Ha BEIOOD):

— O0OHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUS;
— HccnenoBanre NpoayKTOB MUTAHUS HA HAJTUYHUE
yIJ€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJIM4Me YIIIEBOJOB (KpaxMall, IJI0K03a, caxaposa).

OK 01
OK 02
OK 07

XUMUYECKUU
aHaju3 npoo
MOYBBI

1. Tect 1o Teme «XUMHUYECKHUHM COCTAB
HEOPTaHUYECKUX U OPTaHUYECKUX yI0OpEHUN».
2. 3aganne «B3auMocBs3b cOCTaBa MOYBLI, THII
MTOYBEI M €€ Ha3HAUCHUS.

3. JIaGopatopHas paboTa (Ha BEIOOD):

— O0OHapy)eHne HEOPraHUIECKUX TPUMECEH B
po0ax MOYBHI;

— Onpenenenue pH BogHOM

BBITSDKKHY IMOYBBI, €€ KUCJIOTHOCTH U IISJIOYHOCTH.

OK 01

Hccnenosanue

VY4ebHo-uccien0BaTeIbCKUIM MPOEKT B 00J1aCTH




OK 02
OK 04
OK 07

00BEKTOB
ounochepsl

HccleI0BaHus 00bEKTOB OMOChephl.

Bo3MokHBIE TEMBI IPOEKTOB:

1. MccnemoBaHue cocTaBa MHHEPAIBHON BOJIBI U
PEKOMEHIAITNH TI0 €€ UCIIOIh30BaHUIO.

2. HccnenoBaHue pa3pyumaromero JIeCTBHS
MIPUPOTHON BOJIBI HA CTPOUTEILHBIC MaTEPHUAITIBI.

3. CocraBieHre mpoeKTa I[BETHUKA/0ropoaa/caaa B
3aBHCHMOCTH OT COCTaBa MpOaHAIN3UPOBAHHBIX
MIOYB.

4. CocraBieHne cOATaHCUPOBAHHOTO MEHIO Ha JICHb
(HeIeNr0) B 3aBUCUMOCTH OT COJICPKaHUs
XUMUYECKUX MAKpPO ¥ MHUKPOIJIEMEHTOB B
MPOAYKTAX UTAHHUS.

5. UccnenoBanne xKayecTBa MUTHEBOI BOJIBI.

6. UccnenoBanue mpod BOIOMPOBOIHOM BOJIBI HA
MPEAMET YCTPAHEHHUS )KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTH BOJIbI B
CEJIbCKOXO3SIICTBEHHOM JI€SITEIbHOCTH.

OK 01

OCHOBBI
1abopaTopHOI
IPAKTHKHU B
npodecCUOHANIbH
BIX JJA0OpaTOPUIX

1. JTabopatopHas pabota «OCHOBBI 1a0OpaTOPHOI
MIPAKTUKI.

2. TumnoBsle pacyeThl MO TEMATUKE IKCIEPUMEHTA.
3. 3aaun Ha BBIYMCIICHUE CPETHETO 3HAUCHUS
HKCIIEPUMEHTAILHBIX JaHHBIX, TOTPEITHOCTH.

4. IlpencraBneHue pe3yabTaTOB KCIIEPUMEHTA B
paznuuHoit popme (Tabnuna, rpaguk, OTYET,
JOKJIaJl, IPE3CHTAIu).

OK 01
OK 02
OK 07

XHUMHUYECKUHU
aHaJu3 Mpoo
TEXHUYECKOMN
BOJIBI

1. 3amaun Ha ompeEIEHNE METAILIOB,
HEOPTaHUYECKUX aHUOHOB U OPTAaHUYECKUX BEIIECTB
B TEXHUYECKOI BOJE pa3HOTO Ha3HAUYECHUS.

2. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
3aJlaHus Ha COCTaB BOJBI U CIIOCOOBI BBIPAXKEHUS
KOHLIEHTpalUi U nepecyeT KOHIEHTPALH (¢
HCIIOJIb30BaHNEM HOPMATUBHBIX JIOKYMEHTOR).

3. 3aganne « XMMHYECKUU COCTaB TEXHUYECKOM
BOJIbI, TUI BOJBI U CIIOCOOBI €€ MPUMEHEHUS» (C
MCIIOJIb30BaHNEM HOPMATUBHBIX IOKYMEHTOB).

4. JJTabopaTopHas paboTa (Ha BEIOOD):

— Onpenenenue XJ0pUI0B METOJIOM TUTPOBAHHUS B
TEXHUYECKOHN BOJE;




- OHpCI[CJICHI/IC ’)KECTKOCTHU TEXHUYECKOMN BO/JbI
MCTOAOM TUTPOBAHUA.

OK 01 |OK 01 OK02OK |[OK 01 OK 02 OK 07
OK 02 |07
OK 07
XUMUYECKUN 1. [IpakTHKO-OpHUEHTHPOBAHHBIE 3aJaHUS IO
aHaiu3 mpood XUMUYECKOMY aHalIu3y Ipo0 MaTepHalioB
MaTepHuaioB CTPOUTEIHHO-PECTABPALIMOHHON IEATETLHOCTH U
CTPOUTEIIHHO- JU3aiiHa.
pectaBparmondo | 2. JlabopatopHas pabota (Ha BBIOOD):
i nestenbHOCTU U | — MI3roToBieHne Kpacok (moa00p MUTMEHTOB U
Ju3aiiHa CBSI3bIBAIOIIUX BEIIECTB);
— UccnenoBanne CBONCTB BSXKYIIMX BEIIECTB HA
IpUMepe TUIIca.
OK 01 | UccnenoBanue Y4ebHo-uccae10BaTeNbCKUI MPOEKT B 00J1acTU
OK 02 | 06bexTOB HCCIIeIOBaHUSI OOBEKTOB TEXHOCHEPHI.
OK 04 | TexHochepsl Bo3MoxHBIE TEMBI TPOEKTOB:
OK 07 1. KoHTpOsp KauecTBa TEXHUYECKOW BOJIBI Pa3HBIX

BHUIOB B cOOTBETCTBUH ¢ MeToaukamu o ['OCT.

2. Co3taHue NEKOPATUBHOM IITYKATYPKH.

3. IIurMeHTHI B U3CIIMAX U3 CTEKIIA.

4. VccnenoBaHue pa3pyliaromiero 1eMcTBUs BOIbI
Ha CTPOUTEJIbHBIC MaTEPHUAJIbI.

5. O1ieHKa COCTOSIHUS BO3TyXa paboyeil 30HbI
crienualIicTa (TEXHOJI0Ta, CTPOUTEINS U T.0., C
y4eToM 00JiacTu NMpodheCCUOHATBHOM JIeSITEIHHOCTH)
B COOTBETCTBUU C HOPMATUBHBIMU IOKYMEHTAMHU.




5. MEPOIIPUATUA, 3AIINTAHUPOBAHHBIE HA TIEPNO/]
PEAJIM3AIIMUA OBIIEOBPA3OBATEJIbHON YYEBHOM

JUCIHHAIIJINHBI
Mara Coaep:xanne u Gpopmbl Mecto Konwbl
NeATeJLHOCTH nposeaenusi | OK
Cooepoicanue - obwas xapakmepucmuxa
Meponpusimusl.

Oxts0pp - | IloaroroBka y4aCTHUKOB U IMTPOBEACHUE I'BIIOY JIP24
JIeKabpb | €XKEroJHON TEXHUKYMOBCKOM OJIMMITHAIBI «TTT»
(eXeroJIHo) 1o 0011e00pa30BaTEIbHBIM YICOHBIM
JTUCHUIIMHAM B 2 Typa: 1 Typ —
OTOOPOYHBIN 3a0YHBIN, 2 TYp —
(buHaTBHBIN, OUHBIN

Hexalpb [TogroroBka yyactHukoB U nposenenue | ['BIIOY JIP23
(eKero/IHo) Henenu EMJI «TTT» JIP24
JIP26
deBpalib [ToaroroBka u CONMpPOBOKICHUE I'BITIOY JIP24
YYaCTHHUKOB o0nacTHOM cryaeHuecko | « TTT» JIP25
HayYHO-TEXHUYECKOW KOH(PEPEHIINH JIP26
«Momnonéxe. Hayka. Texnonornn
ITPOU3BOJICTBAY
deBpalib [ToaroroBka cratbu ajis nyonukanuu B | ' BITIOY JIP24
COopHHKaxX MaTepuasoB MO UTOTaM «TTT» JIP25
CTYJIEHYECKUX KOH(DEepeHIui
Exeronno YyacTtue B NOArOTOBKE U MPOBEAECHUE I'BITIOY JIP23
HEEIN CIEUAIILEHOCTEN OTACIICHUS «TTT» JIP24
JIP25

JIP26
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.

29.

30.

Ipuioxenune

Tembl pedpepaToB

Bopopop u ero coeiiHeHUA.

Bojia u ee 6uosiornueckoe 3HaUEHUE.

Coenunenus cepebpa 1 30J10Ta.

Kusnb u gesarenbHocTh Mapuu Kiopu-CkiazioBCKOM.
AJIIOMUHUH U €T0 COeIMHEHUA.

Meib 1 €ro coeINHEHU .

Kuznsb u geareapbHocTd /.M. MeHneneeBa.

PoJib KeHIIVH B XUMUU.

[Tepuoanyeckuii 3aKOH M CTPOEHHE aTOMa.

Kusnp u geareapHocTb M.B. JlIomoHOCOBA.

Posib Heopranmueckoi XMMUM KaK HAyKU B PA3BUTUU CEJILCKOTO
X035UCTBA.

Pa3zBuTHE HEOPTraHNYECKOU XUMUH 32 PyOEKOM.
[IpumeHeHUe yaobpeHUl ¢ y9eToM MOTPeOHOCTH pacTeHU.
XUMUA «TOPAYUX» aTOMOB.

XWMUs BBICOKUX CKOPOCTEM.

BricokoTeMmiiepaTypHasa XUMUS.

Y apTpaMUKpPOXUMMUS.

BHyTpUKOMILJIEKCHBIE COETUHEHN .

PenxozemesibHbIe 371eMeHThl. CHHTETUYECKUE 3JIEMEHTHI.
HoBoe yuenue o koppo3uu.

JJIEKTPOHBI 1 XUMUUYECKas CBA3D.

Ts2kenple MeTasJIbl U UX POJIb Ha PACTEHUS U YKUBOTHbBIE
OcHOBHbIE TIpe/iCTaBJIeHNs KBAHTOBOU MEXaHUKHU.

Hcropus nosBieHUs KapaHarnia (yriaepo).
MeTasuion0INMEPHBbIE MaTePUAJIbL.

Koopaunanyonnas teopusa Anbdpena Beprepa.
KoMmIuiekcHble coefJUHEHNA B HAYKe U TEXHUKE.

3HaueHUe eCTECTBEHHOU paJJUOAKTUBHOCTH B KU3HU PACTEHUU U
’)KUBOTHBIX.

buosiornueckas pojib MUKPO3JIEMEHTOB U UX IPUMEHEHUE B
CEJILCKOM XO3SIICTBE U MEeUIIIHE.

HcTopus pa3BUTHSA 3JIEKTPOJTUTAYECKON JUCCOITUAITAN
Appenuyca (1887)



YTBEPXIAIO

[ N.0. ®amunus /
« » 20 T.

JUCT PETUCTPAIIMU UBSMEHEHUI
PABOYEHN MIPOI'PAMMBI OBILIEOBPA3OBATEJBHOI'O YUYEBHOI'O
HNPEIMETA

(HaumenoBaHUe 0OWE0OPA308aMeNbHO20 YUebH020 NPpeoMema)

0 CHeNUalIbHOCTH / Tpodeccuun

(KOO u HaumeHoBaHue cneyuaibHocmu / npogeccur)
(rox Habopa , bopma oOyueHus )

Ha20_ /20 y4yeOHblii rojg

B pabouyto nporpamMmmy 00111€00pa3oBaTEILHOTO YY€OHOTO IPEAMETA BHOCATCS
CJICTYIOIINE U3MEHEHHUSI:

Howmep . Howmepa nucros OcHoBanue
Paznen paboueit

u3me- 3aMEHEH- aHHYJIU- | Ul BHECEHUSA
porpaMmbl (ITyHKT) HOBBIX .

HEHHUS HBIX POBAaHHBIX | U3BMEHEHUN

PaccmoTpeH Ha 3acegaHuy MpeIMeTHOH (LIMKJIOBOM) KOMUCCHN

MPOTOKOJ OT « » 20 r. No

(OondrcHocmy) (noonucy) (U.0. Damunus)



