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cpeaHero mpodeccuoHaabHOro oodpaszoBaHus » mo npodeccun 43.01.09 Ilosap,
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npodeccuoHanbHoro obpaszopanus IIporokonm Nel4 or 30 wHos6ps 2022r.,
IporpaMmbl BocliuTanus ooyyatomuxcs mo npodeccuu 43.01.09 ITosap, konautep.
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1. ObIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbBHOU JUCIHHUIIJIMHbBI OO/A.09 XUMMUAA

1.1. MecTO AUCHUILIUHBI B CTPYKTYpe o0pa3zoBaTeabHoii mporpammbl CITIO

O6meobpazoBarenbHas auctuiuimHa « XMWy sBaseTcs 4acTpio IpeaMETHOMN
obmactu «OOIIECTBEHHBIE HAyKW», W3Yy4aeTcs B 00mMeoOpa3oBaTeIbHOM  ITUKIIC
yuebHoro twrana OIl  CIIO «TpouIKOro TEXHOJIOTHMYECKOTO TEXHUKyMan» IO
mpodeccun  43.01.09 IloBap, KoHmUTEpP, C Y4YETOM podeCCHOHATBHOMN
HanpasieHHocTH @I'OC CIIO

[enu u miiaHupyembie Pe3yJIbTaThI:

1.2.1 llenn o6mieobpa3oBaTeaIbHON JUCIUTLIUHBI

(DOpMHpOBaHI/Ie Y CTYACHTOB XUMHYECKOM COCTaBJIHIOHIGﬁ GCTGCTBGHHO-Hay‘{HOﬁ
KapTHHBI MHpPA KdaK OCHOBBI  IIPHHATHA pGIHeHI/Iﬁ B JKHM3HCHHBIX H
IMPOU3BOACTBCHHBIX CUTYyallUAX, OTBCTCTBCHHOI'O IIOBCACHU: B HpHpOI[HOfI cpeac.

3amaun JUCIIUTUINHEL:

1) chopmupoBaTh TMOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
MPOLIECCOB U ABJIECHUM B OKPYXAIOLIECH Cpelie, [EJIOCTHOM HAyYHOM KapTUHBI MUDPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

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

3) chopMupoBaTh HABBIKM MPOBEACHUS XHUMHUECKUX DKCIEPUMEHTATbHBIX
UCCIIEIOBAHUM ¢ COOJIFOZIEHHEM TMpaBuil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUSI aHATTU3UPOBATh, OIICHUBATH, IIPOBEPSITH HA JIOCTOBEPHOCTDH U
00001aTh HPOPMAITNIO XUMUUYECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOYHUKOB;

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

6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHUKEHUM XUMHUYECKOW HAYKU U
TEXHOJIOTUH JJIsl pa3BUTHS COIMAIBLHON U MTPOU3BOJICTBEHHOM cep.



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 OCBOCHM JUCHHUITIIINHBI

hopMHUPYEMBIX OO6mue (JTM4HbIC, METOIIPEIMETHBIC) 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

- TOTOBHOCTB K TPYly, OCO3HAHHE LIEHHOCTH
MacTepCTBa,

TpyAoao0ue;

- TOTOBHOCTbH K aKTUBHOH JCSITEIBHOCTH
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, KiacCU(pUKAITIN U 0000IIEHNUS;
- OIIPENEIATh e ACSITENbHOCTH, 33/1aBaTh
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
SHIOTEPMUYECKHE, PEAKIIMA HOHHOTO  OOMeEHa),
pacTBop,

AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, AICKTPOTUTHICCKAS




KPUTEPUU UX TIOCTUKECHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B

paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTbH KOPPEKTHUBBI B JCATEIBHOCTb,
OIICHUBATh

COOTBETCTBHE PE3YJIbTATOB 1IEIIAM,
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-CJIC/ICTBEHHBIEC CBSI3U U
aKTyaJIM3UPOBATH

3a71a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHHUS,
HaXOJUTh apTyYMEHTBI

JUJISL TOKA3aTebCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTphbl

U KPUTEPUU PELICHUS,;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B XO/I€
peleHus 3a1a4u

pe3yJbTaThl, KPUTHUECKU OIEHUBATh UX
JIOCTOBEPHOCTb,

MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

- YM€Th IEPEHOCUTH 3HAHUS B

JIMCCOLIMAIINS,

OKHCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOU
peaxuuu,

XUMHUYECKOE PaBHOBECHE), TCOPUHM U 3aKOHBI (TEOpHs
XHUMHUYECKOTO

CTpoeHUsI opraHndeckux BemiectB A.M. Bbytieposa,
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  HEOPraHMYECKUX W 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 MOHATUSIMH H MPEJACTABICHUSAMHI 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
OPUTHMHAJIBHBIC TTOIX0JIbI

U pPEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJIL30BaHMS B
MMO3HABATCILHON U

COLMAJIBHOM MTPAKTUKE

(3THiIEH, aleTUIeH,

rMIepuH, ¢eHon, GopMalbaerul, yKCycHas KUCIoTa,
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  XMMHYECKHME  CBOMCTBA  BEILIECTB
COOTBETCTBYIOIIMMHU

AKCIIEPUMEHTAMH U 3aIMCSIMHA YPAaBHEHUN XUMUYECKUX
pEeaKLHnii;

- YMETh YCTAHABJIMBATh NPUHAIEKHOCTh N3yYEHHBIX
HEOPraHWUYECKUX M  OPraHUYECKUX BEIIECTB K
OIIPEIECIICHHBIM

KJIaccaM U IpyImaM COCIAMHEHUH, XapaKTepru30BaTh 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,

MO3HABAEMOCTH 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, CO3JAaHUU
HOBBIX

MaTepuagoB, HOBBIX HCTOYHUKOB DHEPrUH, B
oOecIieyeHUHN

palMOHAIBHOTO MPUPOIOTIOIB30BaAHUS, B
(dbopmMHpOBaHUU

8

MHUPOBO33pEHUs M OOIIEH KyJbTyphl YEJIOBEKa, a
TaKKe

AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY
3710POBBIO U

IIPUPOJTHOM CpEIIE;

- BJIQJICTh CUCTEMOM XHMMHUYECKUX 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  JWCCOIMAIINH,  JJIEKTPOJIN3,  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; MPEICTABICHUS O MEXaHU3MaX XUMHYECKHUX
peaxkuui,

TEPMOIMHAMHUYECKHUX 51 KUHETUYECKUX

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

(akTONIOTUYECKUE CBEJEHUS O CBOWCTBax, COCTaBe,
MOJTyYeHUH U

06e30macHOM UCIOJIb30BAaHUU BaYKHEUIITNX
HEOPTaHUYECKUX H

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

BGHIGCTB&), XapaKTCPU3YIOIINX BCHICCTBA C
KOJIMYECTBEHHOM
9

CTOPOHBI: pAacCUeThl MO HAXOXKJACHUID XUMUYECKON
bopMyIbI

BEILIECTBA; pacyeThl Macchl (0oObeMa, KOJIMYECTBa
BEIIICCTBA)

MPOJIyKTa PEaKIMU, €CIIU OJIHO U3 UCXOJHBIX BEIIECTB
JTAaHO B BUJIC

pacTBopa €  OINPEACICHHOM  MacCOBOM  JOJIEH
PacTBOPEHHOTO

BEI[ECTBA WJIU JaHO B H30BITKE (MMEET MPUMECH);
pacueTbl

MacCOBOM WJIM OOBEMHOHM JOJM BBIXOJA MPOAYKTa
peaKiuy;

pacyeTsl TeryioBoro 3Qdekra peakiuii, 00BEMHBIX
OTHOLIEHUM

rasos;

- YMETh BBIABIATH XapakTEpPHbIC TPHU3HAKH U
B3aUMOCBSI3b

W3YUYEHHBIX TOHATHM, MPUMEHSITh COOTBETCTBYIOIIUE
TIOHATHS TIPH

OMMUCAaHUU CTPOCHUSI M CBOMCTB HEOPTaHUYECKUX U
OpraHUYECKUX

BEIIIECTB M UX MPEBPAICHUN; BBISIBISATH B3aUMOCBS3b
XUMUYIECKUX

3HAHUN C TIOHSATHUSMH W TPEICTABICHUSIMH JPYTHUX
PEAMETOB IS




0ojee OCO3HAHHOTO TOHUMAaHHS U OOBSICHEHUS
CYIIHOCTH

MaTEepUAJIBHOIO  €IMHCTBA MHpA;  HCIOJIb30BATh
CUCTEMHBIE

XUMUYECKUE 3HAHUSA UL OOBSICHEHHUS "
IIPOTHO3UPOBAHUSA

SIBJICHUM, UMEIOINX €CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETh HCIOJb30BATh HANMEHOBAHUS XUMHUYECKUX
COEeINHECHUN

MEXAYHAPOIHOTO COr03a TEOPETUYECKOU u
NPUKIIATHON XUMUU U

TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCSIIMXCA K
U3Y4YEHHBIM

KJlaccam OpraHUYeCKUX u HEOPraHUYECKUX
COCJIMHCHMI;

UCIIOJIB30BaTh  XUMHUYECKYKD  CHMBOJIMKY  JUIS
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

IIMHKa W aJIOMUHMs); TOJATBEPXKIATh XapaKTEPHBIC
XHUMHAYCCKHE

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,

aJbJAETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC
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 KHUCIIOTY;
J€HaTypauus




JNICUCTBUSIMHA:

0) coBMecTHas JIeITeIIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA
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 UHUI[HATHBHBIM

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 HArpeBaHUM, I[BETHHIE PEAKIIMH OCIIKOB,
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
COOTBETCTBHH 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 CaMOCTOSTEIBbHO IUJIAHUPOBATH U IIPOBOJUTH
XUMHUYECKUHU

AKCIEPUMEHT (MOJyYeHHE U U3YYeHHUE CBOMICTB
HEOPraHUYECKHUX U

OpPTaHWYECKUX BEIIECTB, KAYECTBEHHBIE PEaKIUU
YTJIEBOJAOPOJIOB

pa3IMYHBIX  KJIAaCCOB M  KHUCIOPOJACOJAEpPKAIIUX

OpPTaHHYECKUX
BEICCTB, PEIICHHE SKCICPUMEHTAIBHBIX 3aJa4 I10
pacrio3HaBaHHIO
HEOPTaHWYECKUX |
coOroIeHneM
npaBui Oe3omacHOro oOpaIeHus C BemecTBaMu U

OpraHMYEeCKUX BELIECTB) C




MO3ULIHU APYTOro
YeJI0BEKa;

1a00paTOPHBIM

000pyI0BaHUEM, bopMyIMpOBaThH EeH
UCCJIeIOBAHMUS],
OPEeNOoCTaBsATh B Pa3IMYHOM (popme pe3ynbTaThl
AKCIIEPUMEHTA,

AHAJIM3UPOBATE U OICHUBATHb UX NOCTOBCPHOCTD,

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;

- IUJJAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUM
B OKpY’XKaroleun

Cpelie Ha OCHOBE 3HAHMUS LEJIEd YCTOUUYUBOIO
pa3BUTHSA

4YeJIOBEYECTBA;

AKTUBHOE HENPUATHE NEUCTBUN, TPUHOCAIINX
Bpe

OKPYXKAIOIIEH CPELE;

- YMEHHE TPOTHO3UPOBATH HEOIATONIPUSATHBIC
AKOJIOTUYECKHE

MOCJIEACTBUSA IPEANPUHAMAEMBIX JECUCTBUH,
MPEIOTBPAIATh UX; PACIIUPEHUE OIbITA
JIESTCIbHOCTH PKOJOTMYECKOU
HAIPaBJIEHHOCTH;

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

- copMupoBaTHL TPEACTABICHHUS: O XHUMHYCCKOH
COCTAaBJISIOINICH

€CTCCTBCHHOHAYYHOW KapTHHBI MHpa, POJH XHMHU B
[TO3HAHUA

SIBJICHUH TIPUPOJBI, B (DOPMHPOBAHWM MBIIUICHUS 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  3KOJIOTUYECKU
1eaecoodpa3zHoro

NOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEJIAX
COXpaHEHUs

CBOETO 3JI0POBbsl U OKPY’KAIOLIEH MPUPOIHOU CpEelbl;
YYHUTBIBATh

ONAaCHOCTh BO3JEHCTBUS HA JKUBBIE OPTraHU3MBbI
OIIPEAEITICHHBIX

BEILIECTB, IIOHMMAas CMBICJ IIOKa3aTess MPEeHeIbHOU
JOITyCTUMOM

KOHLICHTPALUU; YMETh IIPOTHO3UPOBATH,

AHAJIM3UPOBATH U OLICHUBATH C HOBI/IL[I/Iﬁ
9KOJOTHYECKOH 0€30MacHOCTH IIOCJICACTBUA OBITOBOM
)51




MIPOU3BOJICTBEHHOMN
CBSI3aHHOM C
nepepabOTKON BEIIECTB; HCIOJb30BaTh IOJTYYEHHBIC
3HAHUS I

ACATCIBbHOCTH YCJIO0BCKaA,

NPUHATHS ~ TPAMOTHBIX  pelIeHHH  mpobiieM B
CUTYaIUsX, CBI3aHHBIX
C XUMHEH;

- YMETh OCO3HaBaTh OIACHOCTh BO3JCUCTBUS Ha
YKVBBIC OPTaHU3MBI

OTIPE/ICJICHHBIX BEILIECTB, IOHUMAsi CMBICI TTOKa3aTes
IpeAEIbHON

JOMyCTUMOM KOHIICHTPAIH, U MOSCHATh Ha MpUMeEpax
CITOCOOBI

YMEHBUICHUSI W NOPEAOTBPALICHUS WX BPEIHOIO
BO3JICHCTBHUS Ha
OpraHu3M YEJI0BEKA.
IIK 2.1. YMEHHE MPOTHO3UPOBATHh HEOJIArONPHUSATHBIS YMETh coOJIr01aTh MpaBUJIa 9KOJIOTMYECKH
IloaroraBauBaTth DKOJIOTHUECKHE 1eaecoodpa3Horo
pabouee MecTo, MOCJICACTBUS MPEANPUHUMACMBIX ICHCTBUM, | MOBEICHHS B OBITY M TPYIOBOU JACATEILHOCTH B IEISIX
o0opyioBaHuE, ChIpbE, | MPEIOTBPAIATh UX; PACIITUPEHUE ONbITA COXPaHEHUS

HCXOHBIE MaTepUaIbl
TS IPUTOTOBIICHUS
ropsiuux Oirof,
KyJIMHAPHBIX U3CTUH,
3aKyCOK
pa3zHOOOpa3HOro
aCCOPTHMEHTA B
COOTBETCTBHH C
WHCTPYKITUSIMU U
peraaMeHTaMHU.

ACATCIBHOCTHU 9KOJIOTHUECKOM
HarpaBJICHHOCTH

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 JMCTAHIIMOHHOTO O0O0pa30BaHMS,OTKPBITHIX 00pa30BaTEIbHBIX

pPECYpCOB .

1.4 Peanusaumsi coepkaHusi MporpamMmbl st ooyqaromuxcsi ¢ OB3

Peanuzanms comepkanus 0O0pa3oBaTebHON MPOrpaMMbl M KOHTPOJIh PE3YIhTaTOB
€€ OCBOEHHUS UIA OOyYaloIMXCA C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U
WHBAJIMJOB OPTaHU3YETCS C YYETOM OCOOCHHOCTEH WX NCUXO(DH3UYECKOTO pPa3BUTHA,
WHIVUBUTyJTbHBIX BO3MOYKHOCTEH U COCTOSIHHSI 37J0OPOBBSI.



2. CTPYKTYPA U COAEP KAHUE
OBIIEOBPA30OBATEJBHON YYEFHOM JUCIHUITIJIUHBI

2.1. O0bem o00mEe0Opa3oBaTENIbLHON Y4eOHOM JUCHMILIMHBI W BHIbI Y4eOHOH
HATPY3KH

Bux yueOHoit padoThl Oobvem uacos
Oo0pa3oBaTeibHas HATPY3Ka (BCEro) 159
CamocrosiTesibHasi padora
YuyeOHasi Harpy3ka BO B3aHMMOJEHCTBHMM ¢ IpenogaBaTejieM 147
(Bcero)
B TOM YHCIIE:

Teopetudeckoe oOyueHue 113
71a00paTOPHBIE 3aHITUS 12
PaKTUYECKHE 3aHATHUS 22
[TpodeccroHAIbBHO OPUEHTUPOBAHHOE COACPIKAHUE 42

B TOM YHCJIE:

TEOPUTHUECKOE 00yUeHNE 8
MIPAKTUYECKOE OOYUCHHUSI 34
CamocTosiTenbHas pabota oOydaronierocs (Bcero)

B TOM YHCJIE:

caMocTosATeNbHasg paboTa HaJ WHAMBUIYAIBbHBIM MPOEKTOM (eciu
IPEYCMOTPEHO)

Koncynbramuu 6
Hmozosas ammecmayus 6 popme  3K3ameH 6




2.2. TemaTuuyeckui njian u cogep:xkanue gucuunanasl O0/1.09 XUMUA

Haumenosanue Cooepircanue yueonozo mamepuana (0CHo8Hoe u npogheccuoHaIbHO- Oovem | Koowt
paszoenoe u mem OpUeHmupoB8anHoe), Yyacoe | KomnemeHyuii,
Jlabopamopnsie u npaxmuyeckue 3aHAmMUA (RPUKIAOHOU MOOY/Ib RPU JIUYHOCHIHBIX,
Haauyuu) MemanpeomMemHnplx
U npeoMemHbIX
pe3yiomamoa,
dopmupoeanuio
Komopwvix
cnocoocmeyem
INeMeHm
npozpammol
1 2 3 4
OcHOBHOe coepxkaHne yueOHOro MaTepuaJia 2
Pa3nes 1. OCHOBBI CTPOCHHUS BelleCTBA 10
Tema 1.1. OCHOBHOE cOJiepKaHue 8
CrtpoeHue aToMOB Teopernyeckoe oOydeHue 6 OK 01
XUMHYECKUX CoBpeMeHHass MOJIeJb CTPOCHHS aToma. OJEKTPOHHas KOH(UTyparus
3JICMEHTOB H atoma. Kimaccudukanusi XuMuaecKux
1pupoaa 9JIEMEHTOB (s-, P-, d-amemenThI). BajeHTHBIE 3JIeKTPOHBI. BaneHTHOCTD.
XUMHUYECKOU DJIEKTPOHHAS! TPUPOJIa XUMUUECKOI
CBSI3H CBSI3U. DJEKTPOOTpULIATEIbHOCTh. KOoBanieHTHas CBA3b, €€ pa3HOBUIHOCTU
1 MEXaHU3MbI 00pa30BaHMUS
(oOMEeHHBINT M JOHOPHO-aKIEenTOpHEIN). MoHHas cBs3b. Mertammmueckas
CBs13b. BosopoaHas cBs3b.
MexMOJIEKYIISIPHBIE B3AUMOACHCTBHUS.
N30Tomnbl, OCHOBHOE M BO30YXKIEHHOE COCTOSTHUE aToMa, TMOpuan3alIus
ATOMHBIXOpOUTAJIEH.
B TOM yncie npakTuyecKux 3aHITUI 2




Pemenne npakTnuecKux 3aJaHU Ha COCTABIICHUE JIEKTPOHHO-
rpaduyeckux Gopmys snemMeHToB 14

MIEPUO/JIOB.

Pemenue 3amanuii Ha UCIIOJIL30BAHUE XUMHUUYECKON CUMBOJIMKH U
Ha3BaHUW COCIMHEHUN IO HOMEHKJIATYype

MEKIYHAPOJIHOTO COI03a TEOPETUYECKON U MPUKIAAHON XUMUH U
TPUBHUAJIbHBIX Ha3BaHUU JIJI1 COCTABIICHUS

XUMUYIECKUX (POPMYIT IBYXaTOMHBIX COCTMHEHUN (OKCUIOB, CYIb(OUIIOB,
TUAPUIOB U T.I1.) U JPYTUX

HEOPraHMYECKUX COSMHEHHUM OTJIEIbHBIX KJIACCOB.

Tema 1.2.
[Tepnoanueckuii
3aKOH U Ta0IHIIa
JI.1. MennaeneeBa

OCHOBHOE CcOJIepKaHNE

Teopernueckoe oOyueHue

[IpakTUueckue 3aHsATUS

[lepnoanueckas cucrema xuMudeckux aiemeHToB .M. Menneneena.
®usnuecknii cmbica [lepuoanueckoro 3akoHa /.M. Menneneesa.
3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB,
00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOT0 AieMeHTa B [lepuoanueckoit cucreme.

MupoBo33peHueckoe u HayuHoe 3HadueHue llepuoanueckoro 3akona /..

Menpeneena. [Ipornossr [I.11. Menaeneea. OTKpbITHE HOBBIX
XAUMHYECKHUX DJIEMEHTOB.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUMN Ha
XapaKTepPU3aIUI0 XUMHUYECKUX 3JIEMEHTOB «MeTtamumueckue /
HEMETAIJINYECKUE CBOMCTBA, 3JICKTPOOTPULIATEILHOCTD U CPOJCTBO K
AIEKTPOHY XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MIEPUOAUIECKON CUCTEME XUMHYECKUX
anemeHToB /[[.M. MeHnpaeneeBay.

OK 01
OK 02

Paznen 2. XuMuueckue peakuumn

13

Tema 2.1. Tunst
XUMHYECKHUX

OcHoOBHOE COACPIKAHHUC

oo

Teopernyeckoe oOydeHue

OK 01




peakuun

Knaccudukanus u TUTIBI XUMHYECKUX PEAKIIUNA C y4acTUEM
HEOpraHW4ecKux BeniecTB. KonnmuecTBeHHbIE OTHOUIECHUSI B XUMUHU.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUHU U PACYETHI IO YPAaBHEHUSIM
XUMHUYECKUX peakiuii. MoJb Kak eIMHHIIA KOJIMYECTBA BEIECTRA.
MonsipHast Macca. 3aKOHbI COXPAaHEHHUS MacChl U SHEPTUU. 3aKOH
ABoraapo. Monsipasiii 00beM razoB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
Peakiuu koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTaHMYECKUX BEIECTB
(Ha mpuMepe TUAPOKCOKOMITIIEKCOB ITMHKA U AJIIOMUHMS).

[IpakTrueckue 3aHsATHS

CocTraBiieHUE ypaBHEHUN PEAKIINN COCIMHEHNUS, PA3JI0KEHHUS, 3aMELICHHUS,
oOMeHa. YpaBHEHHUS peaklnil TOpeHHUs], HOHHOTO OOMEHA, OKHCIICHUS -
BOCCTAHOBJICHUS. PacueT KoJIMueCTBEHHBIX XapaKTEPUCTUK UCXOTHBIX
BEILIECTB U IPOJIYKTOB peaKUU. PacueT KONMYECTBEHHBIX XapaKTEPUCTUK
IPOJYKTa PEAKIIUU COCTMHEHHUSI, €CITU OJTHO U3 BEIECTB JaHO B U30BITKE
U/WAIA COACPIKHUT MpuMecH. PacueTr MaccoBoi v 00bEMHOM JTOJIM BBIXOJa
POJIYKTA PEAKIIUHA COETUHEHUS OT TEOPETUUECKU BO3MOKHOT0. Pacuet
00BEMHBIX OTHOIIICHUI ra30B. PacueT macchl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOYKTA PEAKIIUH, €CIIU OJHO U3 BEIIECTB JIaHO B BUJIC
pacTBOpa ¢ ONPEACITCHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BENIECTBA.

N

YpaBHEHUSI OKUCIICHUS-BOCCTAHOBIICHUS. CTETIEHb OKUCIICHUSI.
OxkucnauTenb U BOCCTaHOBUTENb. OKUCIUTEIbHOBOCCTAHOBUTEILHBIE
peakIuy B MPUPO/IE, MPOU3BOACTBEHHBIX IIpoIleccax U
KUZHEACATETBHOCTH OPTraHN3MOB. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIN
noTeHuan cpeanl. CocTaBieHUE U YpaBHUBAHUE
OKHCIIUTEIIbHOBOCCTAHOBUTEIbHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO
Oayanca. TunmuYHbBIC HEOPTAHUYECKHUE OKUCIUTEIN U BOCCTAHOBHUTEIIH.
DJIEKTPOJIN3 pACTBOPOB M PACILIABOB COJICH.

Tema 2.2.
DneKTpoIUTHYECKast
JUCCOLUAINS U
VOHHBIM OOMEH

OcHOBHOE coJiepxKaHue

OK 01




Teopetnueckoe oOyueHue

SN

Teopust AMEKTPOIUTHUECKON Auccormanuy. Peakiimm noHHOTO 0OMeHa.
CocrapieHue peakifii FOHHOTO 0OMEHa ITyTeM COCTaBJICHMS UX MOJTHBIX
U COKpAaIllEeHHBIX MOHHBIX ypaBHEHHU. [ uaponu3 coneit. 3HaueHue
TUAPOJIK3a B OMOJIOTHYECKUX 0OMEHHBIX mpolieccax. [IpumeHenue
TUPOJIM3a B IPOMBIIIJICHHOCTH.

D

JlabopatopHbie 3aHITHS

JlabopatopHas pabota «Peakuuu ruaponmszay. MccmenqoBanue cpembl
pPacTBOPOB CoJieii, 00pa30BaHHBIX CUJIBHBIMU U CIA0BIMU MPOTOJIUTAMHU, U
MX peaKIMil C pacTBOpaMH IIeJ04u U KapOoHata Hatpusi. CocTaBieHue
pEAKLIMI TUAPOIINA3A COJIEH.

Paznea 3.

CTpOCHI/Ie M CBOICTBA HCOPraHMm4eCKNUX BCIICCTB

21

Tema 3.1.
Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPTaHWYECKHUX
BEIIECTB

OCHOBHOE COJIepHKaHUE

o1

Teopernyeckoe oOydeHue

SN

[Ipenmer Heopranndecko Xumuu. B3auMoCBsI3b HEOPraHUYECKUX
BemiecTB. Kiaccudukaius HeopraHudeckux BeniecTB. [IpocTeie u
CJI0KHbI€ BelecTBa. OCHOBHBIC KJIACChI CIOKHBIX BEIIECTB (OKCHUBI,
TUAPOKCHUIBI, KUCTOTHI, cotn). HoMeHkaTypa u Ha3BaHUe
HEOPTaHUYECKUX BEIIECTB UCXOS U3 UX XUMHUUYECKOU (DOPMYITBI in
COCTaBJICHHE XUMUYECKON (DOPMYJITBI HCXO/Is M3 HA3BaHUS BELIECTBA 1O
MEXAYHAPOIHOU MM TPUBUAJIBHOW HOMEHKIATYpe. MeXMOJIEKyIsIpHbIE

B3aumMoiericTBusl. Kpucramioruaparsl. ArperaTtHble COCTOSIHUSI BEIIECTBA.

Kpucrannmmueckue u amopgHbIe BerecTBa. THUITHl KPUCTATUTMYECKUX
peleTok (aToMHasi, MOJIEKYJIIpHAsl, HOHHAs, METaJUTMYEeCKast).
3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTBA OT THUMA KPUCTALTUNYECKON
pemetku. [Ipuanabel MHOTOOOpa3us BemecTB. COBpeMEHHBIC
IPEICTAaBIICHUS O CTPOEHUU TBEPABIX, )KUJKHUX U Ta3000pa3HbIX BEIIECTB.
Kukue KpuCTaIIBI.

SN

Hp AKTHYCCKUEC 3aHATUA

Pemienue 3a1au Ha pacyeT MacCOBOM JJOJIM (MAacChl) XUMHYECKOTO

OK 01
OK 02




3JIeMeHTa (COEMHEHN) B MOJIEKyJIe (cMecH). PeneHne npakTH4ecKkux
3aJJaHull 0 KJIacCU(PUKAUU, HOMEHKJIAType U XMMUUYECKUM (hopMyiaM
HEOPIaHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh U COCTABIISATh

(bopMyIIbl XUMUYECKUX BEIIECTB, ONMPEACIATh MPUHAJIKHOCTD K KJ1accy).

Hcrounnku xumudecko nHpopManuu (HaydyHas U yueOHO-Hay4dHas

JTUTEpaTypa, CpeACcTBa MacCOBOM MH(popMaluu, ceTb UHTEpHET U Ipyrue).

[Touck nHpopMaIMK IO Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmymnam.

Tema 3.2. ®usnko-
XUMHYECKHE
CBOICTBaA
HEOPTaHUYECKUX
BCIIIECTB

OCHOBHOE CcOJIepKaHNE

11

Teopernyeckoe oOydeHue

Mertanmnel. O0mue pu3ndecKue U XMMUUECKHUE CBOMCTBA METAJIJIOB.
Cnioco6bl osTydeHusl. 3HaYeHUE METAJIOB U HEMETAJIOB B IIPUPOJIE U
KU3HEAEATEIbHOCTH YEJI0BEKa U OpraHu3mMoB. Koppo3us MeTaiuioB: BUIBI
KOPPO3HH, CITOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HUHU.

Hemerannsl. O0mue puznyeckue 1 XuMUUECKHE CBONCTBA HEMETAJLIOB.
Tunuunsie cBoricTBa MetayuioB [Y— YII rpynm. Knaccuduxarus u
HOMEHKJIaTypa COeAMHEHUI HeMeTaioB. KpyroBopoThl OMOT€HHBIX
AJIEMEHTOB B IPUPOJE.

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIIECTB
(OKCHAOB, TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COSTMHEHMIA,
BBICIIIUX OKCHJIOB M THAPOKCHUIOB.

IIpakTrueckue 3aHATHS

CocrapiieHre ypaBHEHUN XUMHYECKUX PEAKLIUNA ¢ y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPraHMYECKUX BEILIECTB: OKCHJIOB METAJLUIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBaHUH U
aM(pOTEPHBIX TUJIPOKCUAOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIHNX
UX CBOMCTBA. Penienne mpakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX
3aIaHUM HA CBOWMCTBA U NOJIYYEHNE HEOPTaHUYECKHUX BEIIECTB.

JlabGopaTopHble 3aHsATUS

JlabopaTtopHast pabota «CBONCTBAa METAJUIOB U HEMETAJIIIOBY.

OK 01
OK 02




I/ICCHGI[OBaHI/Ie (I)I/IBI/I‘IGCKI/IX 1 XUMHYECKUX CBOMCTB METAJIJIOB U
HeMeTasIoB. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 CBOMCTBaM
XUMHUYECKUM CBOMCTBAM METAJLIOB U HCMCTAJJIOB, 110 PACIIO3HABAHUIO U
ITOJTYUYCHUIO CO@I[I/IHCHI/Iﬁ MCTAJIZIOB 1 HCMCTAJIJIOB.

Tema 3.3. OCHOBHOE COJIepKaHNE 5 OK 01
[Tpou3BOACTBO TeopeTnyeckoe 0OydeHme 4 OK 02
HEOPTaHUYECKUX OO1ue npeacTaBIeHUs O MPOMBIIIIEHHBIX CTIOCO0aX MOIYy4YEeHUS 4
BEILECTB. 3HAUYECHHUE U | XHMHYECKUX BEHIECTB (Ha PUMEpPE MPOM3BOACTBA aMMHUAKa, CEPHOM
IPUMEHEHUE B OBITY | KUCIOTHI). YepHas U [iBeTHas MeTauTyprus. [IpakTuaeckoe mpruMeHEHHE
W Ha IIPONU3BOJACTBE DJICKTPOJIM3a JUIS MOJIydSeHHUS IICJIOYHBIX MISJIOYHO3EMEIIbHBIX METAJIJIOB U

anmtoMuHuda. CTEKJIO U CUIIMKATHAs MPOMBINUIEHHOCTh. [IpoOiema oTxo10B

¥ NOOOYHBIX NPOAYKTOB.

[IpakTHueckue 3aHATUs 1

Pemenne mpakTUKO-OpUEHTHUPOBAHHBIX 3a/IaHUM O pOJIM HEOPraHUYecKon | 1

XUMUH B PA3BUTHH MEJIMLIMHBI, CO3IaHUH HOBBIX MaTe€pUaioB (B

CTPOUTEIBCTBE U AP. OTPACISAX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHUKOB

SHEpruu (aNbTEPHATUBHBIE NCTOYHUKYU YHEPTUH) B PELICHUU MTPOOIEM

AKOJIOTMYECKOM, YHEPTETUUECKON U MUIIEBON 0€301MacHOCTH
Pa3nen 4. CTpoeHue M cBOIiCTBAa OPraHMYeCKUX BeleCTB 34
Tema 4.1. OCHOBHOE COJIep>KaHUE 7 OK 01
Kiaccudukanms,
CTPOEHHUE U Teopetnueckoe o0yueHue 6
HOMEHKJIaTypa [Ipenmer oprannyeckor XuMuu. B3anmMoCBsI3b HEOPTAHUYECKUX U 6
OpPraHUYCCKUX OpraHUYEeCKUX BEIIECTB. XUMUYECKOE CTPOCHHUE KaK MOPSAOK COSTUHEHUS
BCIICCTB aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. OCHOBHBIE TTOJIOKEHHUS

TEOPUU XUMUYECKOTO CTPOCHUSI OPraHUYECKUX CoeMHEHn A.M.
byTtnepoBa. YriepoiHbIi CKEJIET OPraHUYECKOU MOJICKYJIbI.
MounekysipHble U CTPYKTYpHBIE (pa3BEpPHYThIE, COKPAILIEHHBIE)
xumMudeckue Gopmysbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOTO
cTpoeHust Mosiekyn. M3oMepust u n3omMepsl (CTPYKTypHas,




reoMeTpuyeckas (Luc-Tpanc-u3oMepus). KpaTHOCTh XMMUYECKOH CBA3H.
[Tonsitue o pyHkimonanbHoM rpynne. [Ipunnunsl knaccuduxkanuu
OpraHUYECKUX COeNMHEHUN. MexXyHapoIHasi HOMEHKIIATypa U
IPUHIUIBI HOMEHKJIATypbl OPTaHUYECKUX COCTMHEHUM.

Hp AKTHYCCKHUC 3aHATHA

HomeHkiaTypa opraHn4ecKux COeIMHEHUI OT/AENIbHBIX KIaCCOB
(HachILLIEHHBIE, HEHACBIICHHBIE U APOMATHYECKHUE YIIIEBOIOPOIbL,
CHUPTHI, (DEHOIIBI, aJbACTUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U . )
CocrapiieHre NOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCHOJb3Ys X HA3BaHUS 110
CUCTEMaTHYECKON HOMEHKJaType. Pacuetsl npocreiimeit hopMybl
OpraHUYeCKON MOJICKYJIbI, UCXOJSI U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa
OPTaHUYECKUX
COEIMHEHUN

OcHOBHOE coJiepKaHUE

18

OK 01
OK 02

Teopernueckoe oOydeHue

16

DU3UKO-XUMUYECKHUE CBOMCTBA OPTAHUYECKUX COCIMHEHUN OTICJIbHBIX
KJIACCOB (0COOEHHOCTH KJIacCU(UKAIIMA U HOMEHKJIATypbl BHYTPH KJ1acca;
TOMOJIOTUYECKUN P U 0011as popMyiia; u3oMepusi; Gu3nuecKue
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CITIOCOOBI MOTYUCHHUS):

— MpeIeNIbHBIE YTIEBOAOPObI. [ OpeHre MeTaHa Kak OJIUH U3 OCHOBHBIX
MCTOYHHKOB TEIJIa B TPOMBIIIUIEHHOCTH U ObITY. CBOIMCTBA IPUPOTHBIX
YIJIEBOJOPOJOB, HAXO0XKIACHHUE B PUPOJE Y IPUMEHEHUE AJIKAHOB;

— HEMpeJeabHbIE U apOMaTHUeCKUe yriieBoaopoabl. [lomumepusarus
ATUJICHA KaK OCHOBHOE HampaBJIEHUE €ro UCIoab30BaHus. ['opeHue
aleTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHH JJISI CBAPKH U
PE3KH METAJLJIOB;

— KACTIOPOACOAEPKAILME COEAMHEHUS (CIIUPTHI U MMPOCThIE A(UPBI,
(eHOJIBI, aNbJErUIbl U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX
npousBoaHble). [IpakTnueckoe MpUMEHEHNE ATUIICHTJIMKOIISL, [NIMLEPUHA,
¢penona. [Ipumenenue popmanpaeruaa, aueTaibAeruaa, yKCyCHOM
KHUCIO0ThI. MBl1a KaK COJIM BBICIINX KapOOHOBBIX KHCI0T. Moromue




CBOMCTBA MBLJIA;

— A30TCOACPKAITNC COCAMHCHUA (aMI/IHBI 1 aMHWHOKHUCJIOTHI, 6€J'IKI/I).

Knaccuduxkanust 1 0coOEHHOCTH OPTaHMYECKUX peakinil. PeakiimoHHbie
1eHTphl. Pagukainel. [lepBoHavanbHble TOHSATHS O TUIIAX U MEXaHU3Max
OpPTraHUYECKUX PEAKIIUM.

[IpakTrueckue 3aHsATHS

Pemenne nenovex npeBpameHnii Ha TEHETUYECKYIO CBSA3b MEXKIY
KJIACCaMHU OPTraHMYECKUX COCAUHEHUN C COCTABIICHUEM HAa3BaHUU
OPTraHUYECKUX COCTMHEHUN IO TPUBUAIBHOW UM MEXKTyHAPOIHOU
CHUCTEMATHYECKOM HOMEHKJAaType. Pemenue pacueTHbIX 3a1a4 1o
YPAaBHEHMIM PEAKIMM C y4aCTUEM OPraHUYECKUX BELIECTB.

JlabopaTopHbIe 3aHSATUS

JIaGoparopHas padota «llomyueHue 3TuIeHa U U3yUYEHUE €TI0 CBOMCTBY.
[Tosryuenue TuIeHa U3 3TaHOJIa B 1a0OPAaTOPUU U U3YyUEHHUE €TO
(U3HUECKUX U XUMUYECKUX CBOMCTB. COoCTaBlIeHUE peaKInil
MPUCOEIMHEHUS U OKUCIICHUS Ha IpUMEpE dTUJIeHa. Perienre pacyeTHbIX
3a]1a4 C MCIOJIb30BAaHUEM IUIOTHOCTH Ia30B 10 BOJOPOAY M BO3YXY.

Tema 4.3.
Oprannueckue
BEIIECTBA B
KUA3HEIESITEIBHOCT U
YEJI0BEKA.
[IpousBoacTBO U
IIPUMEHCHUE
OPTaHUYECKUX
BELIECTB B
MPOMBIIIIJIECHHOCTH

OcHOBHOE conepKaHue

OK 01
OK 02

Teopernueckoe oOydeHue

oo

buooprannueckue coenqunenus. [Ilpumenenue u 6uoaoruueckas poJib
yraeBofoB. OKHCIEHUE YIIIEBOIOB — HCTOYHUK HEPTHH KUBBIX
opranu3moB. O6yacTu npuMeHeHus: aMuHOKHUCIOT. [IpeBparenns O0enkos
UMM B opranu3Me. buonornyeckue pynkuun 6enkos. buonornueckue
¢yHKUMU KUPOB. POk opraHndeckoil XuMuu B pelieHuu npoodiiem
nunieBoit 0e3onacHocTu. HykienHoBbIe KHUCIIOThI: COCTaB U CTPOEHUE.
Crpoenue nykieotunoB. CoctaB HykienHoBbIx kuciot (JIHK, PHK).
Posb HYKJIIGHHOBBIX KUCJIOT B KU3HEIEATEIbHOCTH OPTaHU3MOB.

IIpon3BOACTBO OPraHUYECKUX BEIIECTB: POU3BOJACTBO METAHOJIA,
nepepaboTtka HedTu. [lonuaTHIeH KaK KPYITHOTOHHAKHBIN TPOIAYKT
XUMHAYECKOro npon3BoacTBa. [Ipumenenne stunena. [Ipons3BoacTeo u




MIPUMEHEHNE KayuyyKa U pe3uHbl. CHUHTETUYECKUE U UCKYCCTBEHHBIE
BOJIOKHA, UX CTpOEHHUE, CBOMCTBA. [IpakTuiueckoe UCOIb30BaHKE
BOJIOKOH. CHHTETHYECKHE TICHKHU: W30S JJI POBOJIOB, MEMOpPaHbI
JUTSL OTIPECHEHUS BOJbI, 3aIIUTHBIC TIEHKH J1JI1 aBTOMOOUIIEH, TUTACThIPH,
XUpypruyeckue nopsi3ku. HoBbie TEXHOIOTUU AaJIbHEHUIIIETO
COBEPILIEHCTBOBAHMS MOJUMEPHBIX MaTepuanoB. Posib oprannyeckoin
XUMUU B PEIICHUU MPOOIEM SHEPTreTHYECKON 0€301acCHOCTH, B Pa3BUTHH
MEJIUIINHBI, CO3IaHUU HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB YHEPTUU
(anbTEpHATUBHBIC UCTOUYHUKHU YHEPTHM).

[IpakTrueckue 3aHsATHS

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJAHUM IO COCTABJIEHUIO
XUMUYCCKUX PEAKITHI, OTPAKAIOIINX XUMUICCKYIO aKTHBHOCTh
OPraHUYECKUX COCIMHEHUN B PAa3IMYHBIX cpeaax (MPUPOIHBIX,
OMOJIOTHYECKHX, TEXHOTCHHBIX ).

Pa3zjnen 5. Kuneruueckue u TepMOUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS

XUMHUYECKHUX PeaKkiui

12

Tema 5.1.
Kunetnueckue

OcHOBHOE conepKaHue

OK 01
OK 02

3aKOHOMEPHOCTH

Teopernyeckoe oOydeHue

SN

NPOTEKAHUS
XAMUYECKUX
peakuu

Xumuueckue peakiuu. Knaccupukanuss XuMHUUECKUX peakLuid: Mo
(pazoBOMYy cocTaBy (FTOMOT'€HHBIE U T€TEPOTE€HHBIE), TIO UCIOJIB30BaHUIO
KaTanu3aropa (KaTaJluTUYecKue U HekaTanuTuueckue). CKopocThb
peaxiuu, ee 3aBUCUMOCTh OT Pa3JInYHbIX (PAKTOPOB: MPUPOIBI
pearupyromux BEIECTB, KOHIIEHTPALUH PEArupYyOLIUX BEIIECTB,
TemriepaTypsl (paBuio Baut-I'odda), miomaam peakiimoHHON
ITOBEPXHOCTH, HAIMYUS KaTan3aTopa. Poiib KaTram3aTopoB B IPUPOAE U
IIPOMBILUIEHHOM ITPOU3BOACTBE. DHEPIHsI AKTUBALUNA. AKTUBUPOBAHHBIN
komiuieke. Karanuzaropsl u karanus. Ponbs katanu3atopoB B IpUPOIE U
IPOMBIIIJIEHHOM MPOU3BOJICTBE.

SN

JlabopaTopHble 3aHsATUS

I/ISY‘{CHI/IG 3dBUCUMOCTH CKOPOCTH XUMHYECKOU PCaKu OT




KOHLIEHTPAllUH pearupyromrx BEUECTB U TemnepaTypsl. JJaboparopHas
pabota Ha Bb1OOD: 1. JIabopaTopHas pabota «OnpenenaeHue 3aBUCUMOCTH
CKOPOCTH PEaKIMU OT KOHIIEHTPAlMU PEATUPYIOIINX BEHIECTBY.

Tema 5.2.
TepMoauHAMUYECKUE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKHUX
peaKunil.
PaBHOBecue
XUMHUYECKHUX
peaKuui

OcHoBHOE COACPIKAHUC

OK 01
OK 02

TeopeTtnueckoe o0yueHmne

SN

Krnaccudukanys XuMHUECKUX pEeaKIMii: 10 TeII0BOMY 3D dexTy
(ax30TepMuueckue, 3Hao0TeEpMuUeckue), mo OK 02 obpatumoctu
(oOpatumbie u HeoOpaTuMebie). TernoBbie 3PHEKTH XUMUYECKUX
peakuuii. Tepmoxumuyeckue ypaBHeHus1. OOpaTUMOCTh peaklui.
XUMUYECKOE PAaBHOBECHE U €T0 CMEIIEHUE MO ICHCTBUEM PA3TUIHBIX
(akTOpOB (KOHLIEHTpALMS PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHUE,
TEMIEepaTypa) sl CO3/1aHusl ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHUECKUX nporieccoB. [loHaTrne 00 SHTAIBINN U SHTPOIUH. DHEPIHUs
['u60ca. 3akon I'ecca u cnencTBus u3 Hero. Poiib cMelieHus: paBHOBECHS B
TEXHOJIOTMUYECKUX MPOIIeCcCax.

SN

[IpakTrueckue 3aHsATHS

[Tpunuun JlelIaTense. BiausiHue pa3nuuHbiX (pakTOpoB HA U3BMEHEHHE
PABHOBECHUS XMMHUYECKUX PEaKIMi. 3aKOH IEMCTBYIOIINX MACC U
KOHCTaHTa XMMHUYECKOTO paBHOBECHSI. PacyeThl paBHOBECHBIX
KOHIICHTPAIMK PEArupyIOIINX BEIIECTB U MPOJYKTOB peakuuii. Pacuersl
TEIUIOBOTO 3(pekTa peakuuu. Perienrne npakTHKO-OpUEHTUPOBAHHBIX
3aJlaHu Ha TpuMeHeHne npuHiuna Jle-1larenbe gy HaX0XAECHUS
HaIIPaBJICHUS CMEILCHNS PABHOBECHUS XMMUYECKOW PEaKLMU U aHAJIN3
(akTOpOB, BIMSAIOIINX Ha CMEIICHHE XMMHYECKOTO PaBHOBECHSI.

JlabopaTopHbie 3aHATHSA

JlabopartopHas padota «M3ydueHue BIUSIHUS Pa3IudHbIX (PaKTOPOB Ha
CMEIIIeHNEe XUMUYECKOTO paBHOBecus». VccinenoBanne BIUSHUS
M3MEHEHUS KOHIICHTPAI[UH BEIIEeCTB, PEaKIIMH CPEIbl U TEMIIEPATyphl Ha
CMEIIeHNEe XUMUYECKOTO paBHOBecHs. CpaBHEHHE MOJTyUICHHBIX
pE3yJITAaTOB C TEOPETUIECKHU MPOTHO3UPYEMBIMH Ha OCHOBE IIPUHIIUTIA




\ JlelllaTense.

Pa3znen 6. JlucnepcHbie CHCTEMBbI

Tema 6.1.
JlucriepcHblie
CUCTEMBI U (PaKTOPbI
UX YyCTOWYHUBOCTH

OcHoOBHOE COACPIKAHUC

Teopernyeckoe oOydeHue

Hucnepcusie cuctembl. Komnonaasie cuctemsl. VICTUHHBIE paCTBOPBHI.
PactBopenue kak pusnko-xumudeckuil npouecc. PactBopsl. CiocoOsbr
MPUTOTOBJICHUS pacTBOpoB. PacTBopumocTs. MaccoBast 105
pacTBOpeHHOrO BemecTBa. [IpeaensHo qomycTUMbIe KOHIIEHTPAIIUU U UX
MCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUecKoi Oe3onacHoctu. Knaccudukarms
TUCTIEPCHBIX CHCTEM 10 cocTaBy. CTpoeHue u PakTophl yCTOHIMBOCTH
JUCIIEPCHBIX cUcTeM. Pacrio3HaBaHNE UCTUHHBIX PaCTBOPOB, KOJUIOUIHBIX
pacTBOpOB U rpydoaucnepcHbIX cucteM. CTpoeHnEe MULIEILIBL.
PaccenBaHue cBeTa pu NpOX0KJI€HUU CBETOBOIO ITyYKa Yepe3 ONTHUECKU
HEOTHOPOIHYIO0 cpeny (dddexra Tunnans).

| |O1|00

OK 01
OK 02
OK 07

IIpakTrueckue 3aHATHS

Pelenue 3a1ay Ha NPUTOTOBJIEHNE PACTBOPOB. PelieHne npakTuko-
OpPUEHTHUPOBAHHBIX PACUETHBIX 33/1AHUI HA TUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOW U MPOU3BOJACTBEHHOM JIEATEIHOCTH YEJIOBEKA,
C O3ULUHI IKOJIOTMYECKOMN 0€30MMacCHOCTH MOCIEACTBUNA U TPAMOTHBIX
penieHunii npooJieM, CBSI3aHHbBIX C XUMHUEH.

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

OcHOBHOE coJiepxKaHue

OK 01
OK 02

Teopetnueckoe o0yueHue

JlabopaTopHbie 3aHATHS

JlaGoparopnas pabota «IIpurotoBiaenue pacTBopoBy. [Ipurorosnenue
PacTBOPOB 3aAaHHON (MOJIIPHOI) KOHIIEHTPALUU (C TPAKTUKO-
OpPUEHTHPOBAHHBIMU BOTIPOCAMH ), OTIPEACIICHUE CPEIbl BOIHBIX
pPacTBOPOB.

JlabopaTopHas pabota «VcciemoBanre JUCTIEPCHBIX CHCTEM.
[TpuroToBieHNE U N3YICHHE CBOMCTB IUCIIEPCHBIX CUCTEM Pa3HBIX BHJIOB:
CYCITCH3HH, YMYJIbCHH, KOJUIOWJTHOTO pacTBopa. CpaBHEHUE CBOWCTB




HCTUHHBIX 1 KOJUIOUAHBIX paCTBOPOB, BHIABJICHHC OCHOBHBIX paSJ'II/I‘-II/Iﬁ
MCKIYy HUMMU.

JlabopatopHas pabota «IIpurotoBienue pactBopoBy. [Ipurotosnenue
PacTBOPOB 3aJaHHON (MOJIIPHOI) KOHIIEHTPAIUU (C TPAKTUKO-
OPUEHTHUPOBAHHBIMH BOIIPOCAMHU ), OTIPEACIICHUE CPEIbl BOAHBIX
pacTBOPOB.

Pasneﬂ 7. KayecTBeHHBIE Ppe€aKIu 06Hapy>1ceHmI HEOPTaHNYIECCKUX H OPTAHUYIECCKUX

BeLeCTB
Tema 7.1. OCHOBHOE COJIEpKAHUE OK 01
OGHapyxeHue OK 02
HEOPTaHUYECKUX Teopernueckoe oOydeHue

KaTHMOHOB 1 aHMOHOB

Hp AKTHYCCKHUC 3aHATHA

KauecTBeHHBIE XUMUUYECKUE PEAKIIUH, XapaKTEPHBIE ISl OOHAPYKEHUS
HEOPraHWYECKUX BEIIECTB (KaTUOHOB M aHHOHOB). CocTaBiieHne
ypaBHEHUH peakuuii oOHapykeHust KaTuoHoB [-VI rpynn v aHHOHOB, B
T.4. B MOJIEKYJISIPHOM U MOHHOU (popmax. Peakuium oOHapyxeHus
HEOPraHMYECKUX BEIIECTB B PEaIbHBIX O0BEKTaX OKPYIKAIOIIEH CpE/Ibl.

JlaGopatopHbIe 3aHITHS

OO6HapyxeHue HeopraHu4ecKkux BemiecTB (kaTuoHoB [-VI rpynn unun
AHHWOHOB) C UCIIOJIb30BAaHUEM KAUYECTBEHHBIX AHAIMTUUECKUX PEAKIIHA.
JlabopatopHas pabota Ha BbiOOp: 1. JIabopaTtopHast paboTa
«Ananutnueckue peakunu katuoHoB [-VI rpynmy. [IpoBeaenue
KaueCTBEHHBIX PEAKITUH, UCTIOIB3YEMbIX NI OOHAPYKEHHSI KATHOHOB |
Tpynmsl (Kayiusi, HaTpusi, Marausi, ammonusi), II rpymmbsr Ha mpuMepe
6apus, Il rpymmer — cBuHIa, [V rpynmel — antoMmunus, V rpyIsl —
xenesa (II u 1), VI rpynmer — Hukens. Onucanve HaOIr01aeMbIX
SIBJICHUM M COCTaBJICHHE XUMHYECKUX peakiui. 2. JlabopatopHas paboTa
«AHaJIUTUYECKHE peaKIIM aHUOHOBY. [IpoBe/ieHre KaueCTBEHHBIX
peaKIMii, UCIONb3YyEMBIX JJIsI OOHApYKEHUsI aHHOHOB: KapOoHaTa,
docdara, cynasdara, cyabduaa, HUTpaTa, Xjaopuaa u ap. Onucanue
HAO0JII01AeMbIX SIBJIEHUHN M COCTABJIEHNE XUMUYECKUX PEaAKIINH.




Tema 7.2. OCHOBHOE COJIepKaHUE 4
OGHapyxeHue [IpakTuueckue 3aHsATUS 2 OK 01
OPTaHUYECKUX OK 02
BCIICCTB OTACIBHBIX | KauecTBEeHHbIE XUMHUYECKUE PEAKIINH, XapaKTEPHbIC ISl OOHAPYKEHUS 2
KJIACCOB C OTJIETIbHBIX KJIACCOB OPTaHUYECKUX COCIMHEHUI: (PEHOIOB, allb/IETHIOB,
UCIIOJIb30BaHUEM Kpaxmaja, YKCYCHOUM KHUCJIOThI, aMIHOKHUCIIOT U Jp. JleHaTyparus OeKoB
Ka4eCTBEHHBIX MIpY HarpeBaHUM, IIBETHbIE peakinu 0ekoB. COCTaBIICHUE KaueCTBEHHBIX
peaxiui peakumii 0OHapyKEHUsI OPraHUYECKUX COETMHEHUIN OT/IEIbHBIX KJIACCOB.

JlaGopatopHble 3aHITHS 2

OOHapyXeHue OpraHM4eCKuX COETUHEHUN OTIEIbHBIX KIIaCCOB. 2

JlabopatopHas pabota Ha BbiOOp: 1. JIabopaTtopHast paboTa

«KauecTBeHHbIE peaklM Ha OTEIbHbBIEC KIIACCHI OPTAHUYECKHUX

BEILIECTBY.

[IpoBeneHne KaUECTBEHHBIX PEAKIIUiA, UCIIOJIb3YEMbIX JJI1 OOHApYKEHUS

OpraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB: (DEHOJIOB, alIbJIETH/IOB,

Kpaxmasa, yKCyCHOM KUCJIOThI, aMUHOKHCIIOT, O€TKOB U Ap. Onucanue

HaOJII0/1aeMbIX SIBJICHUH U COCTaBJICHWE XUMHUUECKUX PEaKIUN 1/ Uiau

cxeM. 2. JITabopatopHas pabota «KauecTBEHHBIN aHATN3 OPraHUYECKUX

coeiMHEHU 1o (PyHKIIMOHATBLHBIM Ipyminamy. [IpoBeneHue

Ka4ueCTBEHHBIX PEaKIINM, NCTI0JIb3yEMBbIX ISl paCllO3HABAHUS

OpraHUYECKHUX BEIECTB OTJEIbHBIX KJIACCOB MO (DYHKIIMOHATBLHBIM

rpyImam: Ha IpuMepe aMUHOKHUCIIOT U KapOOHOBBIX KUCJIOT, CIIUPTOB U

¢dbeHoII0B, anbAETUIOB U KeTOHOB. Onrcanre HaOII01aeMbIX SIBICHUN U

COCTABJICHHE XUMUUYECKHUX PEAKIIUNA U/UITU CXEM.
IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE COJIepKaHue (CoiepKaHMe NPUKIATHOT0 MOIYJIs) 42
Paznen 8. Xumus B ObITY ¥ IPOM3BOJICTBEHHOM JICSITEIILBHOCTH YEJIOBEKA OK 01
Tema 8.1. Xumusi B | OCHOBHOE co/iepKaHUE 6 OK 02
OBITY U [TpakTHyeckue 3aHITHS 6 OK 04
MIPOU3BOJICTBEHHOMN DKonornyeckas 0€30mMacHOCTh HOCIEACTBII OBITOBOM U 4 OK 07
NEATEIbHOCTU IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHAs C IEpepabOTKOM IIK2.1
YeJI0BEKa BEIIECTB; MOMCK W aHAJIN3 XUMUYECKON WH(DOPMAITUHU U3 PA3TUIHBIX




HMCTOYHUKOB (Hay4Hasi U yueOHO-Hay4YHasl JINTepaTypa, CPEACTBA
MaccoBoi nHpopMmau, cetb MaTepHeT u apyrue). Keice (¢ yaeTom
Oynymieit mpodeccuoHaIbHON AeATeIbHOCTH ) Ha aHAJIN3 HH(OpMAIIHH O

IPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM ¢ nmepepaboTkon | 2
U TIOJTyY€HHUEM BEIIECTB, a TAKXKE C IKOJIOTHYECKON 0€30IMacHOCTHIO.
3amura keiica: [IpencraBnenue pe3yibTaToB PEIICHHS KEHCOB
(BBICTYIUICHHUE C TIPE3CHTAIUEH )
*Paznen 9.1. UccrnenoBanue u XUMUYECKUN aHAIN3 00bEKTOB Orocheps! (17151 YKPYTHEHHBIX 36
rpynn crnenuanbHocTel/ mpodeccwuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00,
36.00.00, 43.00.00)
Tema 9.1.1. OcHoBbl | OCHOBHOE COJIEpKAHUE 8 OK 01
nabopaTopHOi JlabopaTopHble 3aHsATUS 2
[IPAKTUKU B JlabopatopHas pabota «OCHOBBI JaOOPATOPHOU MPAKTUKIY. 2 IIK2.1
npodeccnonalbHbl X | JlabopaTtopHas 1ocy1a i XAMHIECKUE PeakTHBbI. OCHOBHBIE
nabopaTopusx nabopaTtopHsble ornepaiuu. JlaboparopHoe obopynoBanue. TexHuka
0€30macHOCTH U MpaBujia padoThl (OBEACHMS) B JIA0OPATOPUU
[IpakTUueckue 3aHsATUS 6
BrlnonHeHne TUIMOBBIX PacyeTOB MO TEMATUKE SKCIIEPUMEHTA (BBIXO] 6
MPOJIyKTa Peakluu, Macca HaBeCKu, 00beM pactBoputess). O6padoTka
TaHHBIX, aHAIU3 U OI[CHKA X JOCTOBEPHOCTH (BBIUYHCIICHHE CPETHETO
3HAUYEHUS IKCIIEPUMEHTAIIbHBIX JJAHHBIX, TToTpertHocTn). [Ipencrapnenue
PE3yNbTaTOB SKCIIEPUMEHTA B pa3iuuHOl dopme (Tadbnmia, rpaduk,
OTYET, TOKJIAJl, IPE3CHTAIMS).
Tema 9.1.2. OCHOBHOE COJIep>KaHNE 6 OK 01
Xumuueckun ananus | Teopetndeckoe oOyueHue 2 OK 02
po0 BOJIBI Kraccudukanus mpo6 BOAbI [0 BUAY U HA3HAYEHUIO, HCXOJIS U3 €€ 2 OK 07
XUMHUYECKOTo cocTtaBa. OpraHoJieNITHYeCKrue CBOMCTBRA (3amax, IIK2.1

PO3PaYHOCTh, [IBETHOCTh, MyTHOCTb) BOJIbl. KHCITIOTHOCTH U IIEIOYHOCTH
Bobl.pH cpenbl u MmeToabl ee onpeaencHus. JKecTKOCTb BOJbI U METO/IbI
ee onpenaesneHus. CylnHOCTh METO/Ia TUTPOBaHUS. BUIbI )KECTKOCTH BO/IbI
(BpeMeHHas ¥ mocTosiHHAs ). JKeCTKOCTh BOJIBI KaK IPUYWHA BBITIACHHSI




0CaJIKOB WK 00pa30BaHUs COJCOTIOKEHUH, UMEIOIUX MECTO B OBITY U Ha
npousBozcTBe. CocTaB CoJieH, BBI3BIBAIOIIUX KECTKOCTh BOBI.
XUMUYECKHUE MPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIbl. Y PaBHEHMUS
XUMHUYECKUX PEAKINN, WITIOCTPUPYIOIIUX MPOLECCHI, IPOUCXOIALIUE IPU
YCTPaHEHUH KECTKOCTU. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU
U XuMu4eckuMu criocodamu. CrnocoOsl ycTpaHEHUsI TOCTOSIHHOM
KECTKOCTH.

[IpakTrueckue 3aHsATHS

CnocoObl BBIpAKEHHSI KOHIIEHTPALUKA PACTBOPOB: MACCOBASI 10
PAcTBOPEHHOIO BEILIECTBA, MOJISIPHAS U MOJISUIbHASL KOHUEHTpauu. Turp
pacTBopa. Pelienre npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHUil Ha pacyeT KOHLIEHTPALU 3arps3HSIONIMX BEIIECTB U UX
CpaBHEHHUE C MPEJENIbHO JonycTuMbIMU KoHIeHTpauusaMu (I1IJ1K).

JlabopaTopHble 3aHsATUS

UccnenoBanune xuMmuueckoro coctaBa mpo0d Boabl. JIaboparopHas padoTa
Ha BeIOOD: 1. JIabopartopHas paboTta «OuucTKa BOJIbI OT 3arpsI3HEHUI.
Ucnonb3oBanre METOI0B (PUIIBTPOBAHUS U aJICOPOLIMU JJIsS OTJEICHUS
3arps3HEHUN B UccaeayeMon mpobe Bojbl. BeIOOp MeTo1a OUMCTKHU B
3aBUCUMOCTH OT BHa 3arps3HeHus. CpaBHeHUE 3P HEKTHBHOCTH
Pa3TUYHBIX METOJIOB OYUCTKH BOJBI B Pa3HBIX YCIOBHIX (B JabopaTopuw,
B JIOMAIIIHUX U TIOJIEBBIX YCIOBUsX). 2. JJaGopaTopHas paboTa
«Omnpenenenue pH Boaw! u ee kucimotHocTry. Onpenenenne pH cpenbl ¢
MTOMOIIIBIO YHUBEPCATLHOTO WHANKAaTOpa. Vcroap30BaHne TUTPOBAHUS
JUTSI OTIpeieNIeHUsT KUCIOTHOCTH. OnpeeneHune o0Ieil KUCI0THOCTH
BOJIbI, pacueT cBOOOIHOM KUCIOTHOCTH. OnpeaeacHue oo1men u
cB00OTHOM mienouHoCcTH. COCTaBICHHE YPaBHEHUN PEaKInid,
MPOTEKAIONUX MPU OMPEICTCHUN KACTOTHOCTH/ TIIEIIOYHOCTH MTPOO BOJIBI.
YcraHoBieHHE CriocOO0B MCTIOJIB30BaHMS UCCIICIOBAaHHBIX MPOO BOIBI B
KU3HENIEATSIILHOCTH YeJIOBEKa, Ha OCHOBE MOJTYyYEHHBIX JTJAHHBIX O
cocrase. 3. JlaboparopHas padota «OmnpeeneHue sKkeCTKOCTU BOJbI U
croco0bl ee ycTpaneHus». CrnocoObl yCTpaHEHHs BCEX BUJIOB KECTKOCTHU B




3aBUCHUMOCTH OT COCTaBa CoJieH )XKeCTKOCTH. PemeHue
BKCHCpHMCHTaJILHOfI 3aJa41 Ha BBISBJIICHUC BpeMCHHOﬁ 1 TIOCTOSIHHOMU
KCCTKOCTH BOJBI. OHGHKa BCPOATHOCTHU YCTPAHCHUS BCCX BUI0B
KCCTKOCTH B JOMAIIIHUX YCJIOBHAX.

Tema 9.1.3.
XHUMUYCCKUMN
KOHTPOJIb Ka4€CTBA
MPOAYKTOB MUTAHUS

OcHoBHOE COACPIKAHUC

TeopeTtnueckoe o0yueHmne

N

KauecTBeHHBII XMMHUYECKUN COCTAB MPOAYKTOB NUTaHus. BemecTna,
danbcuduuupyromme NpoAyKThl MUTAHUSA, U BEIIECTBA, 3arPA3HSIOINE
MPOAYKTHI MUTaHusA. ONpeneeHne 3arpsI3HOINX XUMUYECKUX BEIIECTB
B IPOAYKTaxX MUTAHMUsI, ONPEEICHNE BEIIECTB, HE 3asBJICHHBIX B COCTABE
ITPOJYKTOB NTUTAHMS.

Hp AKTHYCCKHUC 3aHATHA

Oprannyeckre 1 HEOPraHUYECKUE BEIIECTBA, BXOISIINE B COCTaB
npoaykToB nuTaHus. OnpeneneHre coctara 0J110/1 Ha COIEpKAHUE MAKPO
¥ MUKPODJIEMEHTOB. M3ydueHue npe/ios)KeHHbIX MpernoiaBaTesieM OIro ] Ha
MPEAMET XUMHUYECKOTO COCTaBa, ONPEAEICHUE AOJIEW OT CyTOUYHOM HOPMBI
MaKpoO ¥ MUKPORJIEMEHTOB B YKa3aHHOM OJtojie. Perenue nmpakTuko-
OPUEHTHPOBAHHBIX 33/1a4 MO KYJIMHAPHON TEMATUKE PA3JIMYHbBIX THUIIOB.

JlaGopatopHbIe 3aHITHS

NccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB TuTanust. JlaboparopHas
pabota Ha BbIOOD: 1. JIabopaTopHas pabora «OOHapyKeHHE HUTPATOB B
MpOIyKTax muTaHus». MccneqoBanne MaTepuaioB MOJIYKOIMYECTBEHHBIM
METOJIOM OTIPEICTICHUSI HUTPATOB C UCIIOJIb30BaHUEM JU(EeHUTIaMUHA
(KOpHETTIOABI OBOIIEH, JIUCThSI M KOUEPhIKKA KAITyCThI, IOl PPYKTOB).
AHanu3 ypoBHS 3arpsi3HEHUS HUTpaTaMu 110 MHTEHCUBHOCTHU
OKpalMBaHUs IPOIYKTOB peakiuu. 2. JlaboparopHas pabota
«MccnenoBanre NpoAyKTOB TUTaHMSI HA HATMYHUE YTIIEBOIOBY.
HccnenoBanre MOOYHBIX MMPOYKTOB HAa HATMUKE KpaxMala.
VccnemoBanue MpoIyKTOB Ha HATHYUE TIHOKO3HI.

OK 01
OK 02
OK 07
IIK 2.1

Tema 9.1 .4.
XUMHUYECKUU aHaJIn3

OcHoOBHOE COACPIKAHHNC

TeopeTtnueckoe o0yueHue

OK 01
OK 02




po0 MOYBHI

Knaccudukanus nmous mo BUAY U Ha3HAYEHUIO, UICXOS U3 XUMUYECKOTO
cocraBa. nentudukanys nmpoObl MOYBBI IO €€ XMMUYECKOMY COCTaBY,
OINHCaHuE BO3MOKHOCTEN ee MpuMeHeHus. TpeboBaHus K KaueCTBY I1OYBBI
pa3auyHOro Ha3HaueHus. OnucaHne 0COOEHHOCTEN UCIOIb30BaHUS TI0YB
B 3aBUCHMOCTH OT THUIIOB, CIIOCOOBI YJIy4IlIEHUS] Ka4eCcTBa I10YB B
3aBHCHMOCTH OT HazHaueHus. O0JIaCTH UCIIONIb30BaHUS OPTaHUYECKUX
y10OpeHuil B 3aBUCUMOCTH OT Kaue€CTBEHHOr0 cocTaBa. OnucaHue
OpraHUYeCcKUX yA0OpEeHU U UX IPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa
ITIOYBBI U €€ PA3HOBUJIHOCTH.

[IpakTrueckue 3aHsATHS

O6nacTtu Ha3HaYeHUs (IPUMEHEHUS) TTOUBBI, UCXO/S1 U3 KAYECTBEHHOTO U
KOJINYECTBEHHOTO COCTaBa. AHaIM3 HOPMAaTUBHOM NOKyMeHTauuu. Poib
HEOPraHWYECKUX BEILIECTB B KAUYECTBE MUHEPAIbHBIX y100peHUil,
yiyudmuTened nouBbl. CocTaB MUHEPAJIbHBIX YAOOPEHUN U X
OPUMEHEHUE B 3aBUCMOCTH OT COCTaBa II0YBbI M €€ PAa3HOBUIHOCTH.
B3aumocBs3b cocTtaBa y100peHUil U UX BIMSHUS HA BEreTaTUBHbIC
CBOWCTBA U IJIOJIOHOLICHUE PACTEHUMN.

JlaGopaTopHbIe 3aHITHS

UccnenoBanne xumMudeckoro coctara mpo0d noussl. JlabopaTtopHas padbora
Ha BbIOOD: 1. JTabopatropHas padoTta «OOHapy)eHUE HEOPTraHUUYECKUX
npuMeceil B mpobdaxy. [Ipurorosienne npoObl MOUBBI JJIs1 UCCIAEIOBAHUS
KHCJIOTHOCTH/IIEIOYHOCTH, HEOPraHUYECKUX 3arpsizHeHuil. OOHapykeHue
XJIOPHUJI- U CyJb(}aT-uoHOB B TpoOe mouBbl. CocTaBIeHUE YPABHEHHM
peakiuii oOHapyxeHusi. CpaBHEHHE MOTYYEHHBIX TTOKa3aTenen ¢
HOPMATHBHBIMH (CIIPAaBOYHBIMU ) 3HAUCHUSAMH. 2. JlabopaTtopHas padoTa
«Omnpenenenue pH BoAHON BBITSIKKH MOYBbI, €€ KUCIOTHOCTU U
meoyHocTHy. VcenenoBanre BOAHBIX BBITSHKEK 00pa3IioB TOTOBBIX
MMOYBEHHBIX CMeCeH (7151 pa3HbIX TUIOB pacTeHuil). Onpenenenue pH
MOYBHI C UCIIOJIL30BAHMEM MHIUKATOPOB. OlIEHKA TUIOB MOYB B
IpeCTaBlIEHHbIX 00pa3lax (CUIbHOKUCIIAs, KUcias, cllaboKucas,
HEUTpaJibHAsl, IET0YHAas).

OK 07
112.1




Tema 9.1.5. OCHOBHOE COJIepKaHUE 10

HccnenoBanue Teopernueckoe oOydeHue 2

00BeKTOB OMOChEpl | Y4ueOHO-HCCIIEN0BATENBCKHII IIPOEKT B 00JIACTH UCCIIEI0BAHNSA OOBEKTOB | 2
o6uocdepnr. O030p TEM yueOHO HCCIIEIOBATEIBCKUX TPOEKTOB. AJITOPUTM
BBITMIOJTHEHHS TTpoekTa. OnpeeneHne mpooieMbl HecleaoBaHus. MeTo bl
MOKCKa, aHaJM3a U 00paboTKKU HH(OPMALIUY O MPOEKTE B Pa3IMUHbIX
HMCTOYHUKAX.
[IpakTrueckue 3aHsATHS 4
O00CHOBaHKE AKTYaJIbHOCTH BIOpAaHHOM TeMbl. BbIsiBiieHHE TPOOIEMBI 2
uccienoBanus. Beioop 00beKTOB U METOI0B HccneaoBanus. [locranoBka
nesel u 3aga4 uccienoBanus. OnpenenaeHue NpoIyKTa UCCae10BaHus.
Omnpenenenue TarnoB U COCTAaBICHUE IJIaHa UCCIIEI0BaHUS. 2
3amuTa npoekTa: [IpeacraBienue pe3ynbTaToB BbINOJIHEHUS y4eOHO-
HCCJIEIOBATEIBCKUX MPOEKTOB (BBICTYIUICHHUE C IPE3EHTALIUEN).
JlabopaTopHbie 3aHsATHSA 4
HccnenoBanue npeaiokeHHOT0 00bEeKTa Ha KUCIOTHOCTb, IIETOYHOCTD, 4
XUMHYECKUN COCTaB (3arpsi3HUTENN, MAKPO- ¥ MUKPOAJIEMEHTHI).
O06paboTka pe3ynpTaToB HccaenoBanus. OmeHKa KauecTBa NCCIIEeTyeMOTo
00BEKTa, HCXOJIS U3 PE3YTbTATOB XUMUYECKOTO aHAIN3a

Bcero 147




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 Pasmepsl (IxI'xB): 1100x550x750mMm

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 AJIs1 CTYI. YUpPEKACHUMN cpea.pod.

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
TEXHUYIECKOTO MPOdUIIsL: YICOHHK I CTY/A. YAIpexKACHUH cpea.mpod.
obpazoBanus / O.C.I'abpuensn, U.I'.OctpoymoB. 2019. Pexxum noctyma:
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 (DnekTpoHHast

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 «YIOBJIETBOPUTEIHHOY
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) TecTupoBanue,
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
ypaBHECHUH 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 obmiero od0veMa paboThI),
ypaBHEHUSI COCTABJICHBI HE TOJHOCTHIO,
BBIBOJI HEMTOJIHBIM, HECOOOCHOBAHHBIN;
Onenka «HEYJIOBJIETBOPUTEITHHO
BBICTABJISIETCS CTyJACHTaM 3a padoTy,

BBINIOJIHEHHYI0O B HE IMOJHOM 00beMe




(menee 50% mnpaBUIBHO BBIMOIHEHHBIX
3aJaHui OoT 00miero odbema pabOThI),
YpaBHEHHS HE COCTaBJICHBI, 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 JOomycKaeT 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  HEMOJHOTAa  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

Oowas/npogheccuonanvnasn
KOMnemenmuocms

Pazoen/Tema

Tun oyenounsvix
meponpuamuii

Pazoen OcHOBBI CTPOEHUSI BellleCTBA

OK 01 CrpoeHue aToMOB

1. Tect ((CTpOCHI/IC ATOMOB XUMHYCCKUX DJIEMEHTOB U IpUPO/Ja




XAMHAYECKHX 3JICMEHTOB
Y TIPUPOJIAa XUMHUYECKOH
CBSI3U

XUMUYECKOU CBS3UY.
2. 3aa4u Ha COCTABIIEHUE XUMHUIECKUX (DOPMYIT IBYXaTOMHBIX
coenrHeHUH (OKCUIOB, CYIb(OHUIOB, TUAPHUIOB H T.I1.).

3. 3aaHus Ha UCTIOJIB30BAHUEC XUMHUICCKONH CHMBOJIMKY M HA3BaHUM
COCIMHCHUI M0 HOMEHKJIATYPE MESKAYHAPOTHOTO COI03a TCOPETUICCKOM
Y TIPUKITATHON XUMUH U TPUBHAJIBHBIX Ha3BAaHHUM JJIS1 COCTABICHUS
XUMHYCCKUX (POPMYIT IBYXaTOMHBIX COCTUHCHUM (OKCHIOB, CYIb(HUIOB,
TUIIPUJIOB U T.I1.) U IPYTUX HEOPTAaHUUECKUX COCAMHCHHUI OTICIBHBIX
KJIaCCOB-HO3HAGAMEIbHbLE 3A0AHUSL;

-cocmaenienHue MeHmanbHou Kapmol

OK 01
OK 02

Ilepuognueckuii 3aKk0H U
tabnuna JI.1.
MengeneeBa

1. Tect «MeTammnyeckre / HEMETAUINYECKHE CBOMCTBA,
3IIEKTPOOTPUIIATENEHOCTE M CPOJICTBO K MIEKTPOHY XUMHIECCKUX
3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHUEM U MTOJI0KEHHEM
B IEPUOANYECKOHN cUcTeMe XUMHUUecKuX 3nemeHToB .M. MenneneeBay.
2. IIpakTudeckye 3alaHusl HA YCTAaHOBJIEHUE CBA3U MEX]y CTPOCHUEM
aTOMOB XMMHYECKHX 3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB
XUMHYCCKHUX 3JICMCHTOB U UX COCJII/IHCHI/Iﬁ B COOTBCTCTBUU C
noJsio>keHueM Ilepuonuueckoit cucreme.

3. [IpakTHKO-OpUCHTHPOBAHHBIC TEOPETUICCKHE 3aJaHUS Ha
XapaKTepU3aINI0 XUMIICCKHIX 3JIeMEHTOB: «MeTammmdeckue /
HEMETaJNTNIEeCKUE CBOHCTBA, IEKTPOOTPUIIATEIIFHOCTD U CPOJICTBO K
9JIEKTPOHY XUMHUYECKHX AJIIEMEHTOB B COOTBETCTBHE C UX ANEKTPOHHBIM
CTPOCHHEM U TIOJIO)KCHUEM B TICPHOTUIECKON CUCTEME XUMHIYECKIX
anemeHToB /.. MenneneeBa»

OK 01
OK 04

THIBI XUMHUYECKUX
peakuuit

1. 3agauu Ha COCTABIIEHUE YPAaBHEHUH peaKLnid:

— COCIIMHEHMS, 3aMEILCHHS, Pa3JIOKEHUsI, OOMEHa;

— OKHCITUTEJIFHO-

BOCCTAHOBUTEJIFHBIX PEAKIUI C UCIOIb30BAHUEM METOa HIEKTPOHHOTO
GanaHca.

2. 3ajauu Ha pacyeT Macchl BEIIeCTBa WM 00bEMa

ra30B [0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO
13 y4acTBYIOIINX B PEAKIINHU BEIIECTB; PACUETHI

Macchel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITH OJTHO
13 BEHICCTB UMCCT IMTPUMECH

OK 01

Knaccudukarus,
HOMEHKJIATYpa U
CTpOeHHE
HEOPraHHYECKUX
BEIIECTB

1. Tect «HoMeHKnaTypa U Ha3BaHHE HEOPraHMYECKHX BELIECTB HCXOS U3
UX XUMHYECKON (POPMYJIbI MITH COCTaBICHUE XUMUUYECKOU (opMybl
MCXOJIs U3 HA3BaHWs BEIECTBA IT0 MEXYHAPOIHOH HIIM TPUBHAIBHOM
HOMEHKJIAType».

2. 3agauu Ha pacdeT MacCOBOH J10JH (MacChl) XHMUYECKOTO JIEMEHTa
(coenuHeHNs) B MOJIEKyJIe (CMECH).

3. IlpakTuyeckue 3a1aHusi 10 KIacCU(PHUKALIMKI, HOMEHKIIATYPe U
XUMHYECKUM (POpMYJIaM HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KIIACCOB.

4. [IpakTHdeckue 3aJaHUs Ha ONpPENEICHUEe XUMHIECKON aKTHBHOCTH
BEIIECTB B 3aBUCHUMOCTHU BU/1a XUMHUECKOH CBS3U U TUMA
KPUCTAJTINYECKON PELIETKU

OK 01
OK 02

DH3UKO-XUMUYECKHE
CBOMCTBA
HeOpFaHI/I‘{eCKI/IX
BEILIECTB

1. Tect «OcoOEHHOCTH XMMHUYECKHUX CBOWCTB OKCHIAOB, KUCIIOT,
OCHOBaHHH, aM(OTEPHBIX THAPOKCHUIIOB U COIEH».

2. 3amaHus Ha COCTaBJICHNE YPABHEHUH XMMHUYECKUX PEAKIMH C y9aCcTHEM
MPOCTHIX M CIIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX 2JIEMEHTOB; HEOPTaHUIECKUX KHUCIIOT,
OCHOBaHHUH U aM(POTEPHBIX TUAPOKCUIOB, HEOPTAHNIECKUX COJICH,




XapaKTepU3YIONINX WX CBOMCTBA M CLIOCOOBI TIOTYICHHS.
3. [IpakTuKO-OpUEHTUPOBAHHbBIE TEOPETUUYECKUE 3aJaHHsI HA CBOMCTBA U
MOJIyYCHHE HEOPTaHNIECKHUX BEIIECTB

OK 01 Wnentnduxanns 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3a/JaHUS [0 COCTaBJICHUIO XUMHUYECKUX
OK 02 HEOPraHUYEeCKUX peaxiuii ¢ yuacTeM HEOpraHUYEeCKHUX BELECTB, HCTIOIb3YEeMbIX AJIS X
OK 04 BEIIECTB UICHTU(HUKALIUH.
2.JIaGoparopHas paboTta: “UneHTH(HUKANNI HEOPTAHIICCKUX BEIIECTB”
OK 01 Knaccudukarus, 1. 3apaHus HA cOCTaBJICHHE HA3BaHUM OpPraHUYECKUX COSTUHEHHH 1O
CTpOEHUE U TPUBHATBHOM MM MEXIYHAPOAHON CHCTEeMaTHYeCKON HOMEHKIIAType.
HOMEHKJIaTypa 2. 3aaHys Ha COCTaBJICHUE MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
OPTaHUYIECKUX BEIIECTB (hopMyJT OPraHUYECKHX BEIIECTB OTACIBHBIX KIACCOB.
3. 3ajaun Ha onpenesieHHe MPOCTeiel GOpPMYIIbl OpraHUYECKON
MOJIEKYJIBI, HICXOS U3 DIIEMEHTHOTO cocTana (B %)
OK 01 CpoiicTBa oprannueckux | 1. 3amaHus Ha coCTaBlIeHHE YPaBHEHUI XUMHUYECKHUX pEaKIUi ¢ ydacTHEM
OK 02 COEJIMHEHHH OpPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa M CTPOCHUSI.
OK 04 2. 3aaHus Ha COCTaBJICHUE YPAaBHEHUH XMMUYECKUX PEAKIIMH,
WITIOCTPUPYIOIUX XUMHUYECKHE CBOMCTBA C Y4€TOM MEXaHHU3MOB
MPOTEKaHUS JAaHHBIX PEAKIMH ¥ TEHETHIECKON CBSA3H OPraHNIECKHX
BEILECTB Pa3HbIX KJIACCOB.
3. PacyerHble 331241 110 YpaBHEHHUSM PEaKIHi ¢ yIaCTHEM OpraHMYECKUX
BEILECTB.
4. JlaboparopHas padota “TIpeBpallieHuss OPraHMYSCKUX BEIICCTB MPH
HarpeBaHun"
OK 01 Wnentndpukamms 1.IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUSI 10 COCTABICHHIO XUMUYECKUX
OK 02 OPTaHWYECKUX BEUIECTB, | PEaKIHi ¢ y9aCTHEM OPraHMYECKUX BEIIECTB, B T.4. HCIIOIb3YEMbIX JUIS
OK 04 UX 3Ha4Y€HUE U WX WACHTU(QHUKANNAN B OBITY W IPOMBIIIICHHOCTH.
mpUMeHEeHHE B OBITOBOM 2.JIabopatopHas padoTa: “MaenTudukanms opraHn4ecKiux CoOeJUHEHNI
¥ TIIPOU3BOJCTBEHHOM OTJENBHBIX KIIACCOB”
JIeSITeTIbHOCTH YeIoBeKa
OK 01 CKOPOCTh XUMHUYECKHUX IIpaKTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKHE 3aJaHNS HA aHAIIU3
OK 02 peakumii. Xumudeckoe (haKTOpOB, BIMSIONINX HAa N3MEHEHHE CKOPOCTH XMMUUECKOH PEaKIUH.
paBHOBeCHe [TpakTHKO-OpHEHTHPOBAHHBIE 33/1aHNs HA IPUMEHEeHne IpuHnuna Jle-
[laTense 11 HAXOXKACHUS HAIIPABJICHUA CMELICHUS PABHOBECHS
XMUMHUYECKOH peakIuy ¥ aHaiIu3 (pakTopoB, BIUAIONINX HA CMEIIECHUE
XMUMHYECKOTO PaBHOBECH
OK 01 [TonsTHe 0 pacTBOpax 1. 3amaum Ha MPUTOTOBJIIEHUE PACTBOPOB.
OK 02 2. IIpakTHKO-OpUEHTHPOBAHHBIE pAaCUETHBIC 3aJJaHNS Ha JUCIIEPCHBIE
CHCTEMBI, HCIIOJIb3YEeMbIe B OBITOBOW M PONU3BOJICTBEHHOH AEATEIILHOCTH
YeoBeKa
OK 01 HccnenoBanue cBOWCTB JlabopaTopHnas pabota
OK 04 pacTBOpOB “IIpuroTtoBieHne pacTBOPOB”
OK 01 Xumus B OBITY U Keiic (c yuerom Oynyueit mpodeccroHanbHON JesITeNbHOCTH)
OK 02 MPOU3BOJCTBEHHOM Bo3MoxHBIE TEMBI KEHCOB:
OK 04 JesrenspHOCTH yenoBeka | 1. IToTeruienne kimMara n BRICBOOOSK/IEHHE Ta30BbIX THJIPATOB CO JTHA
OK 07 OK€aHa.
2. Byaymue mMarepualibl MaIMHOCTPOCHHSI.
3. HoBble MaTepHalIbl JAJIst COJTHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTHTENBHBIX IIPETapaToB
OK 01 OneKTpoIuTHYECKAs CocTaBnsTh ypaBHEHHSI XUMUYECKUX PEaKMi HOHHOTO 0OMeHa ¢

JIIACCOLMALMS U MOHHBIN

Y4aCTUEM HEOPraHNn4CCKUX BCIICCTB




obMeH

OK 01 IIpousBoacTBo [IpakTrKO-OpHUEHTHPOBAHHBIEC 33/IJaHUA 10 COCTABICHUIO XUMUYECKHUX
OK 02 HEOPraHMYECKUX peaKuii C yuacTHEM HEOPTaHMUIECKUX BEILECTB, UCTIOIB3yEMBIX AJIS UX
BEIlECTB. 3HAYECHHUE U UeHTU(HUKALUY U TPOMBIIUICHHBIX CIIOCOO0B MOIYIEHHS.
NpUMEHEHHUE B OBITY U Ha
MIPOU3BOJICTBE
OK 01 Knaccudukarus, 1. 3apaHus HA cOCTaBJICHHE HA3BaHUM OpPraHUUYECKUX COSTUHEHH 1O
CTPOCHUE U TPUBHAIBHOM MM MEXIYHApPOAHON CUCTeMaTHYeCKOH HOMEHKIIATYpe.
HOMEHKJIATypa 2. 3aaHus Ha COCTABJICHHE TIOJIHBIX M COKPALIEHHBIX CTPYKTYPHBIX
OPTaHUYIECKUX BEIIECTB (hopMyIT OPraHUYECKHX BEIIECTB OTACIBHBIX KIACCOB.
3. 3amauu Ha oIpeeNieHIe MpocTelIe GOpPMyIbl OpraHTIECKOI
MOJICKYJIBI, HCXOSl U3 DJIEMEHTHOTO cocTaBa (B %).
OK 01 OK | CaoiicTBa oprannueckux | l.3agaHus Ha COCTaBIEHUE YPaBHEHUH XMMUYECKHUX PEAKIUH C yuacTHEM
02 COEJIMHEHHH OpPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa M CTPOCHUSI.
2. 3aaHys Ha COCTaBJICHUE YPAaBHEHUH XMMUYECKUX PEAKIIMH,
WITIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA C yIETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIU U TeHeTHUECKON CBSI3U OPraHMUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacyerHble 331241 110 YpaBHEHHUSIM PEaKIHi ¢ yIaCTHEM OpraHMYECKUX
BEILECTB.
4. JTabopatopHas pabota «IloxyueHne sTHICHA U U3YYEHHE €T0 CBOHCTBY.
OK 01 OK | Oprannueckue BemecTtBa | [IpakTHKO-OpUEHTHPOBAHHBIC 33JaHUS 110 COCTABJICHUIO XMMUYECKUX
02 B )KU3HEESTEIbHOCTU peaxImii ¢ yuacTHeM OPTaHHYECKUX BEIECTB, HCIOIb3YEMBIX Ul UX

YeJI0BEKA.
[IpouzBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX BEILECTB
B IIPOMBIILIJIEHHOCTH

UIeHTU(HUKALUK B OBITY U IPOMBIILICHHOCTH.

Knnernueckne
3aKOHOMEPHOCTH
MPOTEKAHUIXUMUICCKUAX

1. JTaboparopHast paboTta Ha BEIOOD:
— «OnpeneneHue 3aBUCHIMOCTUCKOPOCTH PEAKIIUK OT KOHLCHTPALUH
pearupyromux BEmEeCTBY;

peakuuii — «OmnpezneneHne 3aBUCHIMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATYPBI».
2. IIpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKHE 3aJJaHNs Ha aHAIIN3
(hakTOpOB, BIUAIOUINX Ha U3MEHEHNE CKOPOCTH XUMUYECKOH peaKiuy.

TepmoauHamMuyeckue 1. 3amaun Ha pacyeTsl TEIUIOBBIX 3(P(HEKTOB XUMUIECKUX PEaKIUi 1

3aKOHOMEPHOCTH oTpeZieTIeHUe THIA peakuy (110 TeroBoMy 3 deKTy: 3K30- 1

MPOTEKAHUS XUMHUECKUX
peakuuii. PaBHOBecue
XUMHYECKUX PEaKITIi

JH/IOTEPMHUUYECKUE).

2. TIpakTHKO-OPUEHTUPOBAHHBIE 33/JAHUSI HA IPUMEHEHHE PUHIIHUIIA
JlelllaTenbe i HAXOXKICHUS HATIPABICHUSI CMEIIICHUS] PABHOBECHSI
XMUMHUYECKON peakiuy U aHai3 (PAaKTOPOB, BIUAIONINX HA CMEIICHHE
XHUMUYECKOTO PAaBHOBECHSI.

3. JTaboparopHast padota «/3ydeHue BAUSHHS PA3IUYHBIX (PAKTOPOB Ha
CMCIICHNE XUMUYCCKOT0 PaBHOBECHS .

JucnepcHble cUCTEMBI U
(hakTOpHI UX
YCTOMYUBOCTHU

1. 3amaum Ha MPUTOTOBJIEHUE PACTBOPOB.

2. [IpakTHKO-OpUEHTUPOBAHHBIC PACUCTHEIC 3aJaHHS Ha TUCIICPCHEIC
CHCTEMBI, HCIIOJIb3YEMbIC B OBITOBOM U IPOHU3BOACTBEHHON JEATCIEHOCTH
YeJloBeKa.

Hccnenosanue cBOMCTB
III/ICHepCHBIX CUCTEM

JlabopaTopHast paboTa (Ha BBIOOp):
— IlpuroroBneHue pacTBOPOB;
— HccnenoBanue qUCTIEPCHBIX CHCTEM

O6HapyxeHne
HEOPTraHUYCCKUX
KaTHOHOB U aHHOHOB

1. JlaboparopHas pabota (Ha BEIOOD):

— Ananutnyeckue peakuuu katnoHos [-VI rpynm;

— AHanuTH4eckue peakud aHUOHOB.

2. IIpakTuyeckye 3alaHusl HA COCTABICHUE YPaBHEHUN peaKIui




oOHapyxeHHus KaTHOHOB I—VI rpymmm u aHMOHOB, B T.4. B MOJICKYJISIPHOM U
MOHHOH (opMax.

O6HapyxeHne
OpPraHUYeCKUX BEIECTB
OTJICNTBHBIX KIIACCOB C
HCIIOJIb30BaHUEM
Ka4eCTBEHHBIX PEAKIIUI

1. JTaboparopHast pabota (Ha BEIOOp):

— KauecTBeHHbIE peakliy Ha OT/EIbHBIC KJIACChl OPTaHUYECKUX BEIICCTB;
— KauecTBeHHBIH aHATN3 OPTaHMYECKUX COCIHMHEHUI MO
(DYHKIIMOHATILHBIM TPYIIIIaM.

2. [IpakTveckue 3aiaHus HA COCTABIICHUE KAYSCTBCHHBIX PEaKIUit
0OHapy)KEHHSI OPTAHUICCKUX COCTUHCHUI.

OK 01 OK
02 OK 04
OK 07

Xumust B OBITY 1
MIPOU3BOJCTBEHHOM
JesATeIbHOCTH YeIoBeKa

Ketic (¢ yuetom Oymyriet mpodecCHOHANBHON e TeIPHOCTH)
Bo3MoxHBIE TEMBI KENCOB:

1. IloTeruieHne KIIMMaTa 1 BHICBOOOK/IEHHE Ta30BbIX THPATOB CO THA
OKEaHa.

2. Bynymue matepuainsl I aBHa-, MAlIMHO- ¥ IPHOOPOCTPOCHHS.

3. HoBble MaTepHalibl JJIst COJTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTHTEINILHBIX IIPETIapaToB.

OK 01

OcHOBBI 1a00paTOPHOH
NPaKTHKA B
npo¢ecCHOHATBHBIX
nmabopaTopusx

1. JTaboparopHast pabota «OCHOBEI Ta0OPATOPHOM MPAKTUKI.

2. TUmoBsle pacyeThl IO TEMATHKE SKCIICPUMCHTA.

3. 3ajaun Ha BHIYMCIICHUE CPEHET0 3HAUCHHS IKCIIEPUMEHTAIBHBIX
JIAHHBIX, TIOTPELIHOCTH.

4. TpesacTaBieHUe Pe3yIbTATOB IKCIIEPUMEHTA B pa3inyHOi hopme
(Tabnuma, rpaduK, OTIET, JOKIIA, IPEICHTAIIHS).

OK 01 OK
02 OK 07

XUMUYECKUN aHaIN3
po6 BOJBI

1. Tect «CBOMCTBA U COCTAB BOIBIY.

2. 3aganne « XUMHYECKHI COCTAB BOJKI, THII BOJIBI H CIIOCOOLI €€
MPUMEHEHHUS» (C UCTIOIF30BaHUEM HOPMATUBHBIX TOKYMEHTOB).

3. I[IpakTuKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHHUS Ha COCTAB BObI
U CIIOCOOBI BRIPAXKCHHUST KOHLICHTPAIIMIA U epecyeT KOHIICHTPAIHA (C
WCIIOJIb30BAaHUEM HOPMATHBHBIX TOKYMECHTOB).

4. JlabopatopHas paboTa Ha BBEIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUN;

— Onpenenenue pH BoJbl U €€ KUCIOTHOCTH;

— OmnpeneneHne JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHUS.

OK 01 OK
02 OK 07

XuMU4eCcKuil KOHTPOIIb
KadecTBa MPOIYyKTOB
MUTaHUS

1. Tect «Opranudeckrie 1 HEOPTAaHUUECKHE BEIIECTBA, BXOIAIINE B
COCTaB NMPOJIYKTOB MUTAHUIY.

2. IIpakTHKO-OpUEHTHPOBAHHBIE 3aIaHUS [0 KYJIMHAPHOW TeMaTHKe.
3. JlaboparopHasi paboTa (Ha BBIOOD):

— OOHapy’keHHe HUTPATOB B MIPOIYKTaxX MUTAHUS;

— HccnenoBanye NpoyKTOB IIUTAHUS HA HAIMYNE YIIIEBOJOB (MyKa,
TBOPOT, MOJIOKO, HOTYpPT) Ha HaJIM4IHE YIIeBOIOB (Kpaxmall, IIII0K03a,
caxaposa).

OK 01 OK
02 OK 07

XYUMUYEeCKUI aHaJIN3
po0 MOYBEI

1. Tect no Teme «XUMUYECKUI COCTAB HEOPTaHMIECKUX U OPraHHMIECKUX
yIoOpeHuit».

2. 3amanne «B3auMOCBsA3b COCTaBa MOYBBI, THIT TTOYBBI U €€ Ha3HAUYCHUS.
3. JlaboparopHasi paboTa (Ha BBIOOD):

— OOHapy)XeHHE HEOPTaHHYECKUX PUMecel B pobax MOYBHI;

— Onpenenenne pH BogHOM

BBITSDKKH TTOYBEI, €€ KUCIOTHOCTH U IIEJIOYHOCTH.

OK 01 OK
02 OK 04
OK 07

HUccnenosanne 00bEKTOB
ouocdepsl

YueOHO-HCCIIe10BaTENILCKUN TIPOEKT B 00JIaCTH HCCIIEJOBAaHHUS OOBEKTOB
6nocpepsl.

Bo3MoXHBIE TEMBI TPOEKTOB:

1. UccrnenoBanue cocTaBa MUHEPAIbHOM BOJIbI M PEKOMEHIAIIMH 110 ee
MCIIOJIb30BAHHIO.

2. WccnenoBanue pa3pymaroniero JeWCTBUs IPUPOIHOMN BOIBI HA
CTPOUTECIILHBIC MaTCPHUAJIbI.

3. CocraBieHne MpoeKTa BETHIUKA/Oropoa/caaa B 3aBUCHIMOCTH OT




cocTaBa NMPOAHATU3UPOBAHHBIX TIOYB.
4. CocraBneHue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIENI0) B
3aBHCHMOCTH OT COZEPKaHUA XUMUIECKUX MAaKPO M MUKPOIJIEMEHTOB B
MPOAYKTAaX TTHTAHUS.

5. UccnenoBaHue KavyecTBa MMUTHEBOU BOIBI.

6. UccnenoBanue npoO BOJOIPOBOTHOMN BOJBI HA IPEAMET YCTPaHCHHUS
JKECTKOCTH.

7. YcTpaHEeHHE KECTKOCTH BOJIBI B CEITLCKOXO3SIMCTBEHHOM IS TEILHOCTH.

OK 01 OcCHOBEI JTJa0OpaTOpHOU 1. JJaboparopnast pabora «OCHOBBI 1JaOOPATOPHOI MPAKTHKI.
MPaKTHKA B 2. TunoBsle pacyeTsl 10 TEMATHKE SKCIICPUMEHTA.
npodeccrnoHaNbHBIX 3. 3amaun Ha BHIYMCIICHNAE CPEIHETO 3HAUCHHS SKCIICPUMEHTAIBHBIX
T1a00paTOPHAX JAHHBIX, TIOTPEIIHOCTH.
4. [IpencraBneHne pe3yIbTaTOB IKCIIEPIMEHTA B Pa3IMIHON hopme
(Tabnuma, rpaduK, OTIET, JOKIIA, IPEICHTAIIIS).
OK 01 OK | Xumudeckuii aHamu3 1. 3agauu Ha omnpeJiesIeHNe METa/IIOB, HEOPIaHUYECKUX aHHOHOB U
02 OK 07 | npo0 TeXHUYECKON BO/IBI | OPraHMYECKUX BEIIECTB B TEXHMYECKOM BOJIE Pa3HOIO Ha3HAUCHHSI.
2. IIpakTuKO-OpUEHTUPOBAHHBIE TEOPETUUYECKHE 3aJaHUs HA COCTaB BOJBI
U CIIOCOOBI BRIPAXKCHHUST KOHLICHTPAIIMIA U MepecyeT KOHIICHTPAIHiA (C
HCIIONIb30BAaHHEM HOPMATHBHBIX JOKYMEHTOB).
3. 3amanne «XHMHUYECKHNA COCTAB TEXHUUYECKOM BOJIBI, THIT BOAGI H
CIOCOOBI €€ MPUMEHEHHUS (C UCIOIb30BAaHNEM HOPMATHBHBIX
JIOKYMCHTOB).
4. JlabopatopHas paboTa (Ha BEIOOD):
— OmnpeneneHue XIOpUI0B METOIOM TUTPOBAHUS B TEXHUYIECKOH BOJIE;
— OmnpeneneHne )XeCTKOCTH TEXHUYECKOI BOABI METOJIOM TUTPOBAHHUS.
OK 01 OK | OK 01 OK 02 OK 07 OK 01 OK 02 OK 07
02 OK 07
XUMHAYECKUH aHAIN3 1. IIpakTHKO-OPHEHTHPOBAHHBIC 3aJaHUS 110 XUMHIECKOMY aHAIIN3Y IIPoo
npo0 MaTepHuanoB MaTepuagoB CTPOUTENbHO-PECTABPAL[IOHHON IEATEIbHOCTH U JU3aliHa.
CTPOUTEIBHO- 2. JTaboparopHas padoTta (Ha BEIOOD):
pecTaBpanmoHHOMN — M3roroBienne Kpacok (1mo00p MMTMEHTOB U CBA3BIBAIOIINX BEIIECTB);
JIeATeJIbHOCTU U Au3aiiHa | — MccnegoBaHue CBOMCTB BSHKYLIMX BEIIECTB HA IPUMEPE TUIICA.
OK 01 OK | UccnenoBanune 0ObeKTOB | Y4eOHO-HCCIENOBATENBCKUI MPOEKT B 00JIACTH HCCIEN0BaHUs 0O BEKTOB
02 OK 04 | rexHOChEpHI TexHOC(hEepHI.
OK 07 Bo3MoKHBIE TEMBI IPOEKTOB!

1. KoHTpob kauecTBa TEXHUIECKON BOJBI Pa3HBIX BHUIOB B COOTBETCTBUH
¢ metogukamu o ['OCT.

2. Co3anue 1eKOpaTUBHOW ITYKAaTypKH.

3. [IurmMeHTHl B U3ACIUSIX U3 CTEKIIA.

4. UccrienoBaHue pa3pynIaroOIIero IeiCcTBUS BOJIBI Ha CTPOUTEIBHEIC
MaTepHabl.

5. OneHka cocTosTHUS BO3ayXa paboueil 30HbI CrieluaiucTa (TeXHoora,
CTPOMTEJIS H T.I1., C YI€TOM 00JIaCTH MPOGECCUOHATBHOM IeITeIPHOCTH) B
COOTBETCTBUU C HOPMATHBHBIMHU JTOKYMEHTAMH.




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
JeKabpb | €XKEroJHON TEXHUKYMOBCKOM OJIMMITHATBI «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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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.

Posip KeHIIMH B XUMUH.

[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 yaoOpeHU ¢ yueTOM IOTPeOHOCTH pacTeHU.
XUMUA «TOPAYUX» aTOMOB.

XWMUs BBICOKUX CKOPOCTEM.

BricokoTeMmiiepaTypHasa XUMUS.

Y apTpaMUKpPOXUMMUS.

BHyTpUKOMILJIEKCHBIE COETUHEHN .

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

JJIEKTPOHBI M XUMHUYECKAs CBA3b.

Tskenple MeTasJIbl U UX POJIb Ha PACTEHUSA 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 PaJIUOAKTUBHOCTHU B KU3HU PACTEHUU U
’)KUBOTHBIX.

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

HcTopus pa3BUTHSA 3JIEKTPOJTUTAYECKON JUCCOITUAITAN
Appenuyca (1887)
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Howmepa nmucroB
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HHBIX

HOBBIX
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