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Pa6ouast mporpamma yuebHo# auctumumabl «O/1.12 Xumus» pazpaboraHa Ha OCHOBE IpHKa3a
Munuctepcra npocemieHuss PO ot 18 mas 2023 r. Ne 371 «O06 yrBepkaeHUH ¢eaeparbHOn
o0pa3oBaTeNbHOIl MpOrpaMMbl CpeJHEro ooOIiero oOpa3oBaHUs», MpHKaza MUHHCTEPCTBA
npocsenieHust P® ot 12 asrycra 2022 r. Ne 732 «O BHeceHWM H3MEHEHUH B (enepaabHbIi
rocy/IapCTBEHHBIA 00pa30BaTEIbHBIN CTAHAAPT CPEIHEro O0IIEro 00pa3oBaHus, YTBEPKIACHHbBIN
npuka3oM MunuctepcrBa oOpasoBanus u Hayku P® or 17 mas 2012 r. Ne 413» u npukasa
MunucrepctBa mpocBemieruss P® ot 24.08.2022 Ne 762 «0O06 yrBepxkaeHuu Ilopsaka
OpraHu3alliil ¥ OCYIIECTBICHUS 00pa3oBaTEIbHOM JESATEIBHOCTH 10 00pa30BaTebHBIM
porpaMMam CpeHero npogpeccHoHaIbHOI0 00pa30BaHU.

Opranmsanusi-pazpadorunk: CII6 I'BIIOY «Komnemx «KpacHocenbckuii»
Pazpaborumnk: Copokuna T.B., npenogaBarens.

PACCMOTPEHO U OJOBPEHO

Ha 3aceganuu MK CII6 I'BIIOY «Komnemx «KpacHocenbCkuit»
[IpoTokon Ne oT 2024 r.

IIpencenarens MK H.B. MengeneBa




COJEP)KAHUE

OO0r1ast xapakTepucTHKa paboyeii mporpaMMbl 00111e00pa30BaTeIbHON TUCIUTUTNHBI
CrtpykTypa u conepkanue o0meo0pa3oBaTeIbHON TUCITUTLIAHBI
VYcnoBus peanu3anyy nporpaMmbl 001e00pa3oBaTeIbHOMN TUCIUTLTHHBL

KOHTpOHB 1 OLICHKA pPE3YyJIbTaTOB OCBOCHU A O6H.I€O6p830BaTeJ'IBHOﬁ AU CHUITIIMHBI



1. OO6mas xapakTepucTHKa paboueit mporpaMmbl 0011I€00pa30BATEIHHOM TUCIIUTLTAHBI

1.1. Mecto aMCHMIUIMHBI B  CTPYKType OCHOBHOi  mpodeccHOHATbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meobpazoBarenbaas auctuminaa OJ1.12 Xumus usydaercs Ha 0a30BOM ypOBHE B
o0meoOpa3oBaTeIbHOM  ITMKJIE  Y4eOHOro  IUTaHAa ~ OCHOBHOM  MpodecCHOHaIbHOM
00pa30BaTeIbHOIN NMPOrpamMMbl IO CIIEUATBHOCTH

09.01.03 Oneparop nHGOPMALIMOHHBIX CHCTEM H PECYPCOB

1.2. Ileu ¥ MJIaHUpPYeMble pe3yJbTaThl 0CBOECHHUS TUCIUILIHHbI

1.2.1. Heau u 32724 AUCHUILIMHBI

@opMHpOBaHHE y CTYACHTOB IPEIACTaBICHUA O XHMHUYECKOW COCTaBIISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI MPHUHATHS pPEIIEHUH B KU3HEHHBIX H
IIPOM3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IOBEJEHUS B IPUPOIHOM cperie.

3agayu JUCHMILINHBI:

1) chopmupoBaTh MOHNMaHHE 3aKOHOMEPHOCTEH MPOTEKAHNUS XUMHUECKUX TPOLECCOB U
ABIICHUN B OKpYXKalolIell cpeae, IENIOCTHOW HAyYHOW KapTHHBI MHpa, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTraHMYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHST XMMHUYECKHX pEaKIHid, OOBACHATh HX CMBICH, HHTEPIPETHPOBATH pPE3YJIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) copMHupOBaTH HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUM ¢ coOMIoJieHHMeM TMpaBui Oe30MacHoro oOpalleHuss ¢ BeleCTBAaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS HCIOIb30BaTh HH(GOPMAIIMI0O XUMUYECKOTO XapaKTepa U3 Pa3iInuHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHHs NPOTHO3MPOBATH IOCIEACTBUS CBOEH JESITEIbHOCTH MU
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMupoBaTh IOHMMaHHE 3HAYMMOCTH JIOCTHXKEHUH XUMHUECKOW HayKu H
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Il.1annpyemble pe3y/ibTaThl 0CBOCHHUS 00111e00pa30BATEJIbHON AUCHHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue aucuuIuinHa uMeet npu GpopmupoBanuu OK u I1K:



Koa n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAHMMEHOBaHHUe

(popmupyembix Oo61mme JAucuMmimHapHbie

KOMIIETEHIIH i

OK 01. B yacTu Tpy10BOro BOCUTAHMS: - BJIAJETh CHUCTEMOM XHUMHYECKMX 3HAaHHUM, KOTOpas BKIKOYAET:

Bri6upats - TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTU | OCHOBOIIOJIATAIONIME  TOHATHS  (XUMHUYECKUM  DJIEMEHT,  aToM,

CHoco0bI MacTepcTBa, TPYI0II00uE; ANIEKTPOHHAsT 000JI0YKa aroma, S-, p-, d-3JEKTPOHHBIE OpOHMTAIN

pelieHus 3aaa4y - TOTOBHOCTh K aKTUBHOM JCSATEIBHOCTU | aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPULATEIHHOCTD,

npoecCuOoHaNbH | TEXHOJIOTUYECKOM u COLIMAIBHON | CTENIEHb OKHUCJIEHUS, XMMHMYECKas CBs3b, MOJIb, MOJISIpHAs Macca,

O JIESITEIBHOCTH | HAIPABJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, | MOJIAPHBIA 00BEM, YIIEpOIHBIA CKeleT, (QYHKIHMOHAIbHAS TPYIIIA,

MPUMEHUTEIBHO | IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJHATh | paAUKal, H30MEpPHs, H30MEPbI, TOMOJIOTMYECKUU Psi, TOMOJIOTH,

K Pa3JInuHbIM TaKylo JIEeSITeIIbHOCTD; YIIEBOAOPOABI,  KHUCIOPOA- M a30TCOJEpKallUe  COSAUHEHUS,

KOHTEKCTam - UHTEpeC K pa3IuYHbIM chepam | OMONOTMYECKH aKTHUBHBIE BellecTBa (YIJ€BOJIbI, JKUPBI, OEIKH),
npodecCHOHATLHOM IS TEIILHOCTH, MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
OBiajgeHne yHUBEPCAJbLHBIMU Y4eOHBIMH | COCIMHEHUS, KPUCTAJUINYECKAs PELIETKA, TUIIBI XUMUYECKUX peakuil

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEJIbHO (dbopmynHrpoBaTh u
aKTyalu3upoBaTh MpoljeMy, paccMaTpUBaTh €€
BCECTOPOHHE,;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAaHUA IJId CpaBHCHMHA, KHaCCHq)HKaHHH u
0000IIEeHHS;

- ONpeNeNaTh IEeNH JCATCILHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUHU UX JOCTHKCHHUS,;

- BBIABJIATE 3aKOHOMEPHOCTHU U NPOTUBOPCHUA B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPECKTHUBBI B JACATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE pPE3YyIbTATOB LIETSM,
OIICHUBATh PUCKU HOCHC}ICTBI/IfI ACATCIIbHOCTH,

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHHE TpHU
PEIICHUHU XU3HCHHBIX HpO6J'IeM

0) 0a30BbIe HCCIeN0BATENbCKUE TeCTBHS:

- BJIAACTH HaBbIKaMH y‘IC6HO-

(OKHCIUTENbHO-BOCCTAHOBUTENBHbBIE,  3K30-U  SHIOTEPMHUYECKHUE,
peaKkIMy MOHHOIO OOMEHa), PacTBOP, IEKTPOJIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAST JIUCCOLMALINAS, OKHUCIUTENb, BOCCTAaHOBHUTEIb,
CKOpPOCTh XMMHYECKOH peakiuy, XMMUYECKOe paBHOBECHUE), TEOPUU U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHHUSI OpraHuueckux Bemiects A.M.
Bbytneposa, Teopus NEKTPOJINTUYECKON JUCCOLUAINH,
nepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMUYECKUH S3bIK XHUMUH, (aKTOJIOTHMUECKUE
CBEJCHMS O CBOMCTBaxX, COCTaBe, IOJYyYEeHUHM U OE30MacHOM
WCIOJIb30BAaHUN B@)KHEHIIMX HEOPraHMYECKMX M  OPraHMYECKHX
BELIECTB B ObITY U MPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

- YMETb BBISIBJISITh XapaKTE€pPHbIE NPU3HAKU U B3aUMOCBSI3b U3yUEHHBIX
HOHSITI/Ifl, MNPUMCEHATE COOTBETCTBYIOIIHWE IIOHATHUA IIpW OIHMCAaHHUU
CTPOEHMS M CBOMCTB HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB U UX
HpeBpaHIeHI/II\/’I; BBIABIISITH B3aMMOCBSA3h XHUMHYECKHX 3HAHUH C
MOHATUSIMM M IPEACTaBICHUSIMM JPYIMX €CTECTBEHHOHAYYHBIX
MIPEeIMETOB;

- YMETb MHCIIONb30BaTh HAWMEHOBAHMS XWUMHUYECKMX COEIMHEHUN
MEKIYHAPOJHOTO COK3a TEOPETUYECKOW W MPUKIATHON XUMHH U




HCCJIEIOBATEIbCKON U IPOEKTHON JESTEIbHOCTH,
HaBBIKAMU pa3perieHust npoodiiem;

- BBIABJISITH IIPUYMHHO-CJIICACTBEHHBIE CBA3M U
aKTyaJM3UpoBaTh 3ajady, BbIABUraTb THUIIOTE3Y
€¢ peulcHMs, HaxOIUTb AapryMEHThl U
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KIEHUH, 3a/aBaTh
IapaMeTpsl U KPUTEPUU PELICHMUS;

- QHAIN3UPOBATH IOJIYYEHHBIE B XOJ€E PELICHUS
3a/la4y Pe3yJbTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSX;

- YMEThb MEPEHOCUTh 3HAHMS B NO3HABATEJIbHYIO
U IIPAKTUYECKYIO 00J1aCTH XKU3HEAESATEIbHOCTH,

- yMETb MHTEIPUPOBATh 3HAHUA U3 Pa3HBIX
IPEIMETHBIX 00JIacTel;

- BBIIABUraTb  HOBBIE  MJIEHW,
OpPUTMHAJIbHBIE ITOIXO/Ib] U PELICHMUS;
- ciocOOHOCTh MX UCTIOIb30BaHUS B
ITI03HABATEJILHONW U COLMAIbHOM IPAKTUKE

IpeJul1arath

TPUBHAIbHbIE HA3BaHMUSA BAXKHEMIIMX BELIECTB (ITUJIEH, AalCTHUJICH,
rnuneput, ¢eHon, GopManbaerua, YKCYCHas KHCJIOTa, TIHUIHH,
yrapHbIi ra3, yriIeKHCIbIA I'a3, aMMUaK, ralleHas U3BeCTb, HeraleHas
U3BECTh, MHUTHEBAasA COJa MW JIPYTUX), COCTaBIATH (HOPMYJIbI
HEOPraHWYECKUX M OPraHUYECKHX BELIECTB, YPABHEHUS XMMHUYECKHX
peaknuii, OOBACHATH MX CMBICT; IOATBEPXKAATh XapaKTEpHbIC
XUMHUYECKHE CBOICTBa BELICCTB COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLIUM;

- yYMETb YCTaHaBIUBaTh IIPUHAJICKHOCTD U3Y4YEHHBIX
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB K OIPENEICHHBIM KJIaccam
U IpyNIaM COECIMHEHUH, XapaKTEpHU30BaTh UX COCTaB M Ba)KHEHUIINE
CBOMCTBA; ONpENENATh BHUIbl XUMHUYECKHMX CBs3el (KOBaJIGHTHa,
WOHHAs, MeTaJUIMYecKasi, BOJOpOJHAs), THUIIBl KPHCTAIIIMYECKUX
PEIIETOK BEMIECTB; KIaCCU(UIIMPOBATH XUMUIECKHE PEAKIINH;

- cpopMHpOBATH MPEJICTaBICHUS: O XHMHUYECKOH COCTaBJISIOILEH
€CTECTBEHHOHAy4YHOW KAapTHHBl MHUpa, pOJM XUMHUHM B II03HAHUHU
SABJICHUH TpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBFHOW TPAMOTHOCTH, HEOOXOIMMOM JuIst
pelleHrs MPaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBaHHOIO
OTHOILEHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpeEE;

- yMeTb MPOBOJUTH pacyeTbl IO XHUMHUYECKUM ¢opMylaM U
YPaBHEHMSIM XMMUYECKHUX PEAKIHMHA C HCHOJIb30BAHMEM (PHU3UUECKUX
BEJINYMH, XapaKTEPU3YIOINUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMallbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEIECTBA;
HCIIONBb30BAaTh CHUCTEMHBIE XHMHMYECKHE 3HAHWS JUISI TIPUHATHS
pelUIeHU! B KOHKDETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHHUEM

OK 02.
Ocy1iecTBIsITh
MIOWCK, aHAN3 |
UHTEPIIPETAIHIO
uH(popMaluuy,
HE00X0IuMOoM
JUTSL BBITTOJTHCHUS

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIIOCOOCTBYIOIEr0 OCO3HAHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- YMeTh TIUIAHHPOBATh U BBIMOJHATE XUMHUYECKUU HSKCIEPUMEHT
(mpeBpallieHUsT OpPraHMYECKUX BEIIECTB MPH HArpPeBaHUU, MOTyYEHUE
STHUJICHA W W3y4YEHHWE €ro CBOWCTB, KAueCTBEHHBIC pEaKIMU Ha
aNbJIETH/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY; JIeHATypaIrus OelKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIIUHA OCJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OmNpeAensiTh Cpely BOJHBIX pAcTBOPOB, KadeCTBEHHBIE
peaknuu Ha cynabdar-, kapOOHAT- W XJOPUI-aHUOHBI, HAa KATHOH




3aja4
npodeccCuoHanbH
ol
JCSITeTIbHOCTH.

- COBEpPILIEHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KYJIbTYpbl ~ KaKk  CpelIcTBa
B3aUMOJICHCTBUSL MEXIY JIIOJbMH U IO3HAHUSA

MHUpa;
- OCO3HaHHWE IICHHOCTH HAyYHOH JeATeIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh  MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JeSITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBJlaleHHe YHMBEpPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJIbHBIMHU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJQJIETh HABBIKAMH TOJY4YeHHUS WH(POpPMALUU
U3 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIIATh IIOUCK, AHAJIU3, CUCTEMATU3ALUIO
U MHTEpIpeTanuio HHGOpMaIUK pa3IndHbIX
BUJIOB U (DOPM NpEeACTABICHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (hopMmaTax ¢
y4€TOM Ha3HayeHUsT MHQPOpMaluu U LEJIEBOU
ayIUTOpUH, BbIOMpas ONTHUMAJIbHYIO (opmy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OILICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMalUK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEJCTBa MH()OPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B pelIeHUU

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpraHn3allOHHBIX 3aga4 C CO6J'IIO)I€HI/I€M
Tpe60BaHHI>i SpPTOHOMUKH, TCXHHUKHU

0€30MacCHOCTH, TUTHEHBI, pPecypcocOepeKeHus,
NPaBOBBIX M ATUYECKMX  HOpPM,  HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaJIeTh HaBbIKAMH PACTIO3HABAHMS U 3AIIUTHI
nH(popManuu, THPOPMAIIMOHHOM 0e30MacHOCTH
JIMYHOCTH,

aMMOHUSL; PellaTh IKCIEPUMEHTANIbHBIE 3aJauM 110 TeMam "Metamib!"
u "Hemertasnsl'") B COOTBETCTBUU C NMPaBHJIAMH TEXHUKH O€30MAaCHOCTH
Ipy OOpalIeHUH C BEUIECTBAMH M JIAOOPATOPHBIM OO0OpYIOBAHUEM;
NPEICTABIATh PE3yAbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opme
3alMcHU ypaBHEHUN COOTBETCTBYIONIMX peaKIHid U (opMyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJbTaTOB;

- YMETh aHAIM3UPOBATH XMMHUYECKYI0 MH(OPMALINIO, MOTYyYaeMylO U3
pa3HBIX HCTOYHHUKOB (CPEACTB MacCOBOM nH(popmanuu, cetb HTepHeT
¥ Ipyrue);

- BJIAJAECTh OCHOBHBIMM METOJaM{ HAy4YHOrO IO3HAHUS BEILECTB U
XUMHYECKUX sBJICHMH (HaOIIOJeHHe, U3MEpeHHe, HKCIEePHUMEHT,
MOJICJIMPOBAHUE);

- yMeThb MPOBOJUTH pacyeTbl MO XUMHYECKUM ¢dopMylaM U
YPaBHEHUSAM XHMHMUYECKHUX PEaKLUUN C HCIOJIb30BAHUEM (PU3HUECKUX
BEJIMYMH, XapaKTepU3YIOIUX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMallbHbIE YCIOBHS) Ta30B, KOJIMYECTBA BEILLECTBA;
WCIOJIb30BaTh CUCTEMHBIC XHMHUYECKHE 3HAHWS [ TPUHATHUSA
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM




OK 04. PaboTathb
B KOJUJIEKTUBE U
KOMaHfe,

3P PEeKTHBHO
B3aMMO/JICHCTBOB
aTh C KOJJIETaMH,
PYKOBOJICTBOM,
KJIIMEHTaAMH.

- TOTOBHOCTH K CaMOpAa3BUTHIO,
CaMOCTOSATEJILHOCTU U CaMOOTIPE/ICICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON M COLMAIBHOMN
NEeSATEIbHOCTH;

OBaanenue YHHBEPCAJbHbIMH
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

0) coBMecCTHasl /IeAITeJIbHOCTh:

- INOHMMATh W MCIOJIb30BaTh MPEUMYLIECTBA
KOMaHIHOW ¥ UHIAMBHUyaTbHOI paboThI;

- NPUHUMATH LEIM COBMECTHOW JESITEIbHOCTH,
OpraHU30BBIBATh U KOOPJIWHUPOBATH ACHCTBUSA
10 €€ IOCTUKEHUIO: COCTABJISATH IJIaH JEHCTBUM,
pacnpenenarb poiaud €  YYETOM  MHEHHM
YYaCTHUKOB o0cyX1aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPAMHHMPOBATh M BBINOJHATH paboTy B
YCIOBHUSIX ~ pPEAbHOTO,  BUPTYaJIbHOTO  H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYAIUSX, POSBIIATH
TBOPYECTBO u BOOOpakeHue, OBITh
WHUIIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsATUBHBIMHU JeHCTBUSMMU:

) NPUHSITHE Ce0sl U APYrUX JIIOIEN:

- TPUHUMATh MOTHBBI M apTryMEHTHI JPYTHUX
JIOJIeW MIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- TpU3HABaTh CBOE€ TPABO W TMPaBO JAPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTh MMOHUMATh MUP C
MO3UIIMH IPYTOro YeJI0BEKa;

- yYMeTh IUIAHUPOBAaTh W BBHINOJHATH XUMUYECKUH OKCHEPUMEHT
(npeBpallieHUsl OpPraHMYECKUX BEIIECTB IIPU HArPEBAHUHU, IOJyYEHUE
STWJIEHA W U3YyYE€HHE €ro CBOICTB, KAauyeCTBEHHBIC pEaKIHMHU Ha
aJIBJICTU/IBI, KpaxMall, YKCYCHYIO KHUCJIOTY; JEHATypauusi OCIKOB MpH
HarpeBaHuu, LIBETHHIC PEAKIMU OEJIKOB; MPOBOAUTH PEAKIIMM MOHHOTO
oOMeHa, OIpeneNaTh CpeAy BOIHBIX PacTBOPOB, KadeCTBEHHBIC
peakuuu Ha cyibdaT-, KapOoHAT- M XJIOPUI-aHHOHBI, Ha KaTHUOH
aMMOHHS; pellaTh dKCIEpUMEHTANIbHBIE 3a/1a4M 110 TemaM "Merasb!"
u "HemeTamibl") B COOTBETCTBUH C MTPaBUIIAMU TEXHUKHA 0€3011aCHOCTH
pu OOpalIeHUH C BEMIECTBAMH M JIA0OPaTOpPHBIM 000pYHIOBaHUEM;
MPEJICTaBIATh PE3ylAbTaThl XHUMHUYECKOTO OJKCIIEpUMEHTa B Qopme
3alMCH ypaBHEHUIN COOTBETCTBYIOUIMX pEaKUMid U (POpMYIUpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

OK 07.
ConencTBoBaTh

B o6s1acTH 3K0/10IrM4YECKOr0 BOCIIUTAHHUSA:
- cOPMUPOBAHHOCTH IKOJOTUUECKON KYIbTYPHI,

- C(bOpMI/IpOBaTB NpeaACTaBJICHUA: O XHUMHYECKOM COCTaBJ'ISIIOH_ICﬁ
eCTeCTBeHHOHayQHOﬁ KapTUHBI MHpPA, POJHM XHMHU B IIO3HAHUU




COXPaHEHUIO ITOHUMAaHHE BIIUSIHUS COLIMATILHO- | ABJIGHUN TNPUPOJBl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
OKpY’KaroIlen SKOHOMHYECKHUX TMPOLECCOB HA COCTOSHUE | TUYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW st
cpenpl, MPUPOJHON M COLMANBHON CpeIbl, OCO3HAHUE | PEIICHHs TMPAKTUYECKUX 3a7ad U HSKOJOTMYECKd OOOCHOBAHHOIO
pecypcocOepexe | TI00ambHOTO Xapaxkrepa 3KOJIOTUYECKUX | OTHOLIEHHUS K CBOEMY 3J0POBbIO U PUPOJHOM CPEAE;
HUIO, npo0iem; - yMeThb CcoOOMIOAaTh IMpaBWiIa SKOJIOTHYECKH IeJIeco00pa3Horo
3P PEeKTHBHO - TUTAHUPOBAHHE M OCYIIECTBJICHUE NEHCTBUN B | IOBEJCHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B IENSAX COXPAHEHUS
JIECTBOBATH B OKpY’Kalollled cpefie Ha OCHOBE 3HAHHUs LIEeJIeH | CBOETO 3J0pPOBbS M OKPYKAIOIIEH MNPUPOIHON Cpedbl; y4YHUTHIBATH
I-Ip€3BI)I‘-IaIt/'IHI:IX yCTOfI‘-IHBOFO Pa3BUTHA YCIIOBCUYCCTBA, OIIaCHOCTH BO3I[CﬁCTBH51 Ha JKHBBIC OpPraHu3Mbl OIPCACICHHBIX
CUTyaIUsX. AKTUBHOE HENPUATHE JCHUCTBUN, NPUHOCSIIMX | BEIIECTB, IMOHMMAasl CMBICH IIOKa3aTedsl MpPeaeiabHON TOMYCTUMOMN
BpEJl OKPYXKaIOILEH Cpeae; KOHLEHTPAaLNU
- YMEHHE IMPOTHO3UPOBATh HEOIATOMPUITHBIC
JKOJIOTUYECKHE MOCTEACTBUS
MpeANPUHUMAEMBIX JIEUCTBUM, NpPeIOTBPAIATh
ux;
- pacimpeHue OIbITa JIeATEIbHOCTH
3KOJIOTMYECKOM HANIPaBJICHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COMAIIBHOM
JIEATEIIbHOCTH;
IK 1.1.
K 1.2.
IK 1.3.

I1IK 1.4.




2. CTpyKTypa U coaepxaHue 0011e00pa30BaTeJbHON JUCIIUILIHHBI
2.1. O0beM JUCHUIIMHBI H BH/bI Y4e0HOH padoThI

Buj yueOHoi1 padoThI O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl T CHHUILINHBI 72
B T.4.
OcHoBHOe cojiep:KaHue 64
BT. U.:
TEOpETHYECKOe 00yUeHne 30
MIPaKTUYECKHUE 3aHATHS 24
1ab0opaTOpPHBIE 3aHATHS 10
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 6
MPUKJIAJTHOT0 MOYJIsA)
BT. 4.
TEOpeTU4ecKoe 00yuyeHue 2
NPaKTUYECKUE 3aHATHS
IIpome:xxyTouyHast arTrecranus 1upgepeHuMpPpoBaHHbIN 3a4eT 2




2.2. TemaTu4eckuii IJiaH u coaep:xkanue yueoHoi aucunmanuabl OJ1.12 Xumus

Dopmup
HanmenoBanue Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO- O0bem yeMble
pa3aesioB M TeM | OPHEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3AHATHS, IPUKJIATHOH MOLYJIb 4acoB KoMIIeTe
HIIUM
1 2 3 4
OcCHOBHOe coJiep:KaHue 64
Pazgen 1. OCHOBBI CTPOEHUS BelIeCTBA 8
Tema 1.1. OcHOBHOE coepKaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 2
XAMAHCCKUX 1.CoBpeMeHHass Momellb CTpocHHs aroMa. CHMBOJIMYCCKHUN SI3BIK XUMHH. XHMHUYCCKHN
SJICMCHTOB 1 3JIEMEHT. DIIEKTPOHHAs KoH(Uryparus aroma. Kiaccupukanus XUMHIECKHX DIIEMEHTOB (S-,
prupoaa p-, d-onemenTsl). BaneHTHOCTL. BaneHTHBIE DIIEKTPOHEL.
XUMHYECKOU 2 Bu > 2
Buasl xumuyeckod CBs3M (KOBaJCHTHas, HOHHAs, METAJUIMYECKas, BOJOPOAHAS) U
CBA3N CHOCOObI ee o0Opa3oBaHUs DneKTpoHHas npupoja XUMUYECKOMN CBSI3U.
DIEeKTPOOTPULIATEITLHOCTD.
IIpakTHYeckne 3aHATHS 2
I3 Nel Pemenue 3amaHuii Ha MCHOJB30BAaHUE XWMHUYECKOW CHUMBOJMKM W Ha3BaHHM
COCMHEHHUI IO HOMEHKJIATYpE MEXIYHApOIHOrO0 COK03a TEOPETHYECKOW WM MPHUKIATHOMN
XUMHH U TPUBUAIBHBIX HAa3BaHUW ISl COCTABIECHUS XUMHUYECKUX (OPMYN IBYXaTOMHBIX
CO€IUHEHUIN (OKCUAOB, CYIbQUAOB, TUIPUIOB M T.I.) U JPYrUX HEOPraHUYECKUX )
COEIMHEHUH OTJENbHBIX KJIACCOB.
[IpakTrueckue 3amaHusi HA YCTAHOBJICHHE CBS3U MEXKY CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB W TNEPUOJUYECKHMM HW3MEHEHHEM CBONCTB XHUMHUYECKHX DJJEMEHTOB U HUX
COEMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproinuecKkoil CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 4 OK 01
Ilepronnyeckuii | TeopeTrnyeckoe o0yueHHe 2 OK 02
3aKOH M Tabauua | [Tepuoamyeckas cucTeMa XMMH4YecKux saementos JI.M. Menzeneesa. 2
JL.U. Menneneesa | [IpakTuueckue 3aHATHS
I3 Ne2llepuonnueckas cucreMa XuMu4ecknx 3nemMeHToB J[.M. Menaeneesa. ®uszndueckuit
cmbicn Ilepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 2

XUMHNYECKHUX DJIEMCHTOB, 06p33yeMBIX HNMHU IPOCTBIX U CJIIOKHBIX BCHICCTB B COOTBETCTBUU C




IIOJIOKEHUEM XHMHUYECKOro sneMeHTa B Ilepmoauueckoil cucreme. MupoBo33peHUecKoe U
HayyHoe 3HayeHue Ilepumonmueckoro 3akona J[.MI. Menneneesa. Ilpornossr JI.M.
MeneneeBa. OTKpBITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUil Ha XapaKTepHU3aLUio
XUMUYECKUX 3JIEMEHTOB «Merannuyeckue / HEMeTaNIn4eCcKue CBOWCTBA,
QJICKTPOOTPUIATCIIBHOCTD XUMHWYCCKUX OJBJICMCHTOB B COOTBCTCTBUU C HUX DJJICKTPOHHBIM
CTPOEHHUEM U IIOJIOKEHHEM B IEPUOJUYECKOM cucTeMe XMMHUYeckux siiemeHtoB JI.1.

MeneneeBa»
Pa3nen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tunsr | OcHOBHOE coiepKaAHUE 4 OK 01
XUMUIECKHX TeopeTnyeckoe ofyuenne 2
peaxiun 1. Knaccudukamus ¥ TUIIBI XUMUYECKUX PEAKIHI ¢ y4acTHEM HEOPTraHUYEeCKUX BEIIECTB.

CocrapneHnue ypaBHEHUHN peaKIUid COSAMHEHUS, PAa3JIOKEHUS, 3aMEIIICHHs], 0OMEHa, B T.4.
peakuii roOpeHus, OKUCICHUSI-BOCCTAHOBJICHHUS.

2. YpaBHECHHSI OKUCIICHUSI-BOCCTaHOBIIEHUS. CTernieHb OKucleHus. OKUCIUTENb U 2
BOcCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOJIOM 3JIEKTPOHHOTO Oaanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
MPUPOE, MPOU3BOJICTBEHHBIX MPOIIECCaX U )KU3HECITEIbHOCTH OPTraHU3MOB
IlpakTH4yecKkue 3aHATHA 2

II3 Ne3 KommuecTBeHHBIE OTHOLIEHHS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHEBI B
XUMHMH M PacyeThl N0 ypaBHEHUSAM XMMHMUYECKHUX peakiuil. Moib Kak eIMHuIa KOJIMYECTBa
BeuiecTBa. MousipHas Macca. 3aKOHBI COXpPAaHEHHUS MacChl M JHEPTrUU. 3aKOH ABOTajpo. 5
Mosnsipublii 00beM ra3oB. OTHOCHMTENbHAas IUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHHSM
XUMHUYECKUX PEaKIUil C MCIOJb30BAHMEM Macchl, 00beMa (HOpMajbHBIE YCJIOBHS) ra3os,
KOJIMYECTBA BEIIECTBA

Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
OJNEKTPONUTHIECKA | TegpeTHecKoe 00yUeHHE 2 OK 04
s1 INCCOIHAIHSI U
WOHHBIN 00OMEH

1. Teopust H>IEKTPONUTHUECKOW nuccoruanuu. VOHBL. DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu noHHOrO OOMEHA.

2.CocTaBieHHEe peaKIfii MOHHOTO OOMEHa IyTeM COCTABJICHHSI X TOJHBIX W COKPAIEHHBIX 2
HWOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peaKIMU. 3aJaHus Ha COCTaBJICHUE HOHHBIX
peakuuii

JlaGopaTropHble 3aHATUSA 2




JIP1“Tunbl XUuMHUYECKUX peaKiuii”.
HccnenoBanue TUTIOB (110 COCTaBY U KOJIMYECTBY HCXOMHBIX U O0OPa3yIONIUXCSI BEIIECTB) U

IIPU3HAKOB XUMHUYECKUX peakiuil. [IpoBenenue peakuuii HOHHOro oOMeHa, onpeesieHIe 2

Cpe/ibl BOAHBIX PACTBOPOB. 3a/1aHNs HA COCTABJICHHE HOHHBIX peaKlni
KonTpoasHnas

CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUH 2
pabdora 1
Pasznea 3. CTpoeHue ¥ CBOHCTBA HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. OcCHOBHOE coJIep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2 OK 02
HOMCHKJIATypa u |1, [Ipenmer Heopranudeckoi xumun. Kinaccudukanus Heoprannueckux eriecTs. [Ipoctoie IIK...
CTPOCHHUC U CJI0KHBIE BenecTBa. OCHOBHBIC KJIACChI CJI0KHBIX BEIICCTB (OKCHIBI, THIPOKCH/IBI,
HCOPTraHWYCCKUX  |KUCIIOTHI, COJIH).
BCLICCTB 2. B3auMocBs3b HEOPraHUYECKUX BEIECTB. ATperaTHbIe COCTOSIHMS BEIIECTBA. 5

Kpucrammmueckue n amop¢HbIe BemecTBa. THITBI KpUCTAIUIMYECKUX PEIIETOK (aTOMHas,

MOJIEKYJISIpHAs, HIOHHAs, METaNIn4ecKas). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTBA OT

THIA KPUCTAJUIMUECKOHN perIeTKH. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTH BELIECTB OT BUAA

XMMHUYECKOH CBSI3U M THIA KPUCTAINYECKOM pemeTku. [TpuunHbl MHOrooOpa3us BEIeCTB

IIpakTnyeckune 3aHATHSA 2

M3NedHomenkaTypa HEOpraHMYECKUX BEIIECTB: HA3BAHKE BEIIECTBA UCXOS U3 UX

XUMHUYECKOH (OPMYJIbI UM COCTABICHUE XUMUUECKOH (POPMYIIBI UCXO/1 U3 Ha3BaAHUS

BeniecTBa 1o mexxaynapoanoit (MIOITAK) unu TpuBnansHOl HOMEHKIIaType. Penienne

MPAKTUYECKHX 3a/1aHUH 10 KJIacCU(PUKAIMK, HOMEHKIIATYype U XUMUYECKUM (opMysiaM

HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKuciblii ra3, aMMHax, 2

raiieHasl U3BeCTb, HETalleHas U3BECTb, IUTHEBAS COJIA U IPYI'MX): HA3bIBaTh U COCTABIIATH

(hopMyJIbl XUMHUYECKUX BELIECTB, ONPEENIATh MPUHAIIEKHOCTD K KiIaccy.

HcTounnku xuMudeckoi nHdopmMaruu (CpeacTB MaccoBoi HHGOpMaluu, ceTb IHTepHET U

npyrue). [louck nnpopmanvy o Ha3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM opMysiaM
Tema 3.2. ®usuko-| OcHOBHOE cojiepKAHUE 8 OK 01
XUMHYECKUE Teoperuyeckoe odyueHue 6 OK 02
CBOMCTBA 1. Metannsl. O6mue pusndeckre 1 XUMUYECKUe cBoiicTBa MeTayuioB. CriocoObl OTyYeHUsI. IIK...
HCOPraHWYCCKUX  |3HayeHHEe METAJJIOB W HEMETAUIOB B IPHUPOJAE M JKUZHEIAECATEIIBHOCTH 4YENIOBEKAa U 5
BCIICCTB OpraHu3MOB.

2. KOppOSI/ISI MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U Tl MCTAJUIOB OT KOPPO3HUKN




3. Hemeramnbl. O0mue ¢Qusnueckue M XUMHUYECKHE CBOICTBa HeMeTasioB. TuUIUYHBIE
ceorictBa HeMeTaiwoB [V— VII rpymnm.

4. Knaccugukanusi 1 HOMEHKJIATypa COCJAMHEHUI HemeTauioB. KpyroBopoThl OMOTEeHHBIX 2

AJIEMEHTOB B IIPUPOIE

5.XuMHUeCKUe CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHWYECKHX BEIIECTB (OKCHIIOB,

TUAPOKCHUJIOB, KHCIIOT, COJIEH U Ap.). 5

6.3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IMPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHECHUH,

BBICIIIUX OKCHJIOB M TUAPOKCHIIOB

IlpakTHYecKHne 3aHATHS 2

I3Ne5 CocraBneHue ypaBHEHUN XMMHUYECKHX PEAKIHMM C y4acTHEM IPOCTBIX M CIOMXKHBIX

HEOPTaHWYECKUX BEIICCTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U

aM(QOTEpHBIX  DJIEMCHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHHUH ©  aM(OTEPHBIX

THJIPOKCHUJIOB; HEOPTAHHMUYECKUX COJICH, XapaKTePU3YIOIIUX X CBOMCTBA. 2

Penienne npakTHKO-OPUCHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUii Ha CBOWMCTBA, COCTaB,

MoJIydeHre ¥ 0e30MmacHOe UCTOIb30BaHUE BAXKHEUIITNX HEOPTAHWYECKUX BEIIECTB B OBITY U

MPAKTUYECKOM JICATEIILHOCTH YEIIOBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue 4 OK 01
Unentupuxanus | JlaGopaTopHbie 3aHATHN 2 OK 02
HCOPraHWHCCKUX | TP Ne2 «M eHTH(HKALKSA HEOPTAHMIECKUX BELIECTBY. OK 04
BCHICCTB PelreHne 3KCIEPUMEHTAIBHBIX 33714 10 XMMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAILIOB,

10 PacTiO3HABAHUIO M IMTOJTYICHHUIO COSIMHCHUN METAJIJIOB U HEMETAIIIOB., 5

WNnentudukanus HEOPraHMYECKUX BEUIECTB C HCIOJIB30BAHUEM WX (DU3HKO-XUMUYECKUX

CBOWMCTB, XapaKTEPHBIX KAYECTBEHHBIX peaknuii. KauecTBeHHBIE peaknuu Ha Cyiabhar-,

KapOOHAT- U XJIOPU]I-aHHOHBI, HA KATHOH aMMOHHS
KonTtpoabHasn .

CBolicTBa HEOPTAHUYECKUX BEIIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 26
Tema 4.1. OcHoBHOe coiep:KaHue 4 OK 01
Kracenduraus,  [pegpernueckoe obyuenue 2 IIK...
CTpOCHHC I 1. IlosiBneHue M pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipeamer opraHn4eckoi XUMHUU.
HOMCHIIaTypa MecTo U 3HaYeHHE OPTraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. XMMUYECKOe 2
gg;fel{cl’gewnx CTPOCHHE KaK TOPSAJI0K COSTMHECHUS aTOMOB B MOJIEKYJI€ COTJIaCHO UX BaJICHTHOCTH.

OCHOBHBIC TTOJI0KCHHUS TCOPUHN XUMUUYCCKOTO CTPOCHUS OPTraHUYCCKHUX COE€IUHEHUI AM.




Bbytneposa. YriaepoaHblid CKEIET OpraHM4eCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XMMHUYECKOT'0 CTPOCHUS MOJIeKyJl. M3oMepust u uzomepsi.

2. llonmatue o d¢yHknuoHanpHOM rpynme. Pamukan. IlpuHmunel kimaccudukamum
OpraHUYEeCKUX coeAuHeHud. MexaTyHapoaHas HOMEHKJIATypa U MPUHIIMIIBI HOMEHKIATYPhl
oprannuyeckux coeauHeHui. [lonsTHe 00 azoTconepKallUX COCAMHEHUAX, OMOJIOTHYECKU
aKTUBHBIX BemiecTBax (yrieBojax, JKWpax, OenKkax U Jp.), BBICOKOMOJCKYISIPHBIX
coeTMHEHMSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaRTn'{ecmle 3aHATHUSA

II3Ne6 Homenknarypa OpraHUYeCKHX COCIMHEHUN OTICIBHBIX KIACCOB (HACBIIICHHBIC,
HEHACBIIICHHBIE U apOMaTHYECKHE YIIeBOJOPObI, CIUPTHI, (DEHONBI, alabAeTHabl, KETOHBI,
KapOOHOBBIC KUCIOTHI U Jip.) CocTaBlIeHHE TOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHMYECKUX BEIIECTB OTAENBHBIX KJIACCOB, UCIONb3YyS UX HAa3BaHUS MO CUCTEMATHYECKOM
U TPUBHAIBHOM HOMEHKIAType (ITWJICH, aleTWICH, TIUICpPUH, (eHON, (OopMabIeTHI,
YKCyCHas KucCjoTa, MMiMH). PacueTsl mpocreiimieil Gpopmyssl OpraHuYecKoO MOJIEKYIIbI,
MCXOJIsl U3 DJIIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpPraHNUYEeCKUX
COCIMHEHNH

OcHOBHOE cO/Iep:KaHue

12

TeopeaneCKoe oﬁyqelme

l.npenenbHble YIIIeBOAOPOAb! (aJIKaHbl M LUKIOAJIKaHbI). ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHUKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBa HPUPOTHBIX
YIJIEBOJOPOJOB, HAXO0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

2.HenpesenbHbIE (AJKEHBl, AJIKUHbI M aJIKaJUEeHb]) M apOMaTHYECKUE YTIIEBOAOPOJBI.
['openune anerwiieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHM I CBAPKU U PE3KHU
METaJIIOB

3.KHCIOPOICOIepIKAIINEe COeNMHEHHSI (CTTUPTHI M (DEHOIBI, KApOOHOBBIE KUCIOTHI U D(PHPHI,
aJbJIETUABl U KETOHBI, >KUPBI, yrieBoibl). IlpakTudyeckoe NpUMEHEHUE STHIICHTIMKOJIS,
rIIMLEepuHa, (peHoa.

4 Ilpumenenue Qopmaibaeruja, aueTalblerua, YKCYCHOHW KHCIOTh. MbUla Kak COJH
BBICIIMX KapOOHOBBIX KHCI0T. Moroliye cBoiicTBa MblIa

5.A30Tcozepikalire coeTuHeHNs (AaMUHBI 1 aMMHOKHUCIIOTHI, 0€1KH). BeiIcOKOMOJIeKyIsIpHbIE
coequHEeHUs  (CMHTeTUYecKMe U OWOJIOTMYECKU-aKTUBHbIE). MoHOMep, TmoJaumep,
CTpyKTypHOE 3BeHO. Ilommmepusamuss 5STuUIEHa Kak OCHOBHOE HAIpPAaBIEHUE €0
UCIOJIb30BaHUS.

6.]'eHeTruecKas CBsSI3b MEX/1y KJIACCAMU OPTaHUYECKHUX COeIMHEHUN

OK 01
OK 02
OK 04
IIK...




I[pakTuyeckue 3aHATHS

II3Ne7 CpoiicTBa OpraHUYECKUX COCAMHEHUN OTACIBHBIX KJIACCOB (TpUBHAJIbHAS U
MEX1yHapoaAHass HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI IIOJYyUYEHUS): IPEACIIbHbBIE
(amkaHbBl M LMKIOAJKAaHbBI), HENpeleNbHble (AJKEHbl, aJIKUHBl W QJKAJAUEHbI) U
apOMAaTUYECKUE YTJICBOJOPOJbI, CHUPTHI M (EHONBI, KapOOHOBBIE KHUCIOTHI U 3(QUPHI,
albJIeru/Ibl U KETOHBbl, AMUHBI U AMHUHOKHUCIIOTHI, BBICOKOMOJEKYJSPHbIE COETUHEHHUS.
3ajaHus Ha COCTaBJICHHME YPaBHEHMM XMMMUECKHUX PEAKLUIl C y4yacTHEM OpPraHMYECKHX
BEIIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOCHUS

II3Ne8 CocraBnenue cxeM peakouii (B TOM YHCIE IO MPEUIOKEHHBIM LENOYKam
NPEBpAIICHHii), XapaKTePH3YIOMNX XHUMHUYECKHE CBOICTBA OPraHWYECKUX COCTHMHEHHH
OTIENBHBIX KIJIACCOB, CIIOCOOBI MX MOJYYECHHS M Ha3BaHWE OPraHUYECKUX COCTUHEHUN IO
TPUBUAIILHOHN MJIM MEXKTyHApPOIHOW CHCTEMAaTHYECKO HOMEHKIIAType.

Pemenne MMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPECTUUCCKUX SaI[aHI/Iﬁ Ha CBOMCTBa OpTraHU4YCCKUX
COEIMHEHU OTJICIIbHBIX KJIACCOB

JlabopaTopHas padora

JIPNe3“IIpeBparieHusi OpraHMuECKUX BEIIECTB IPU HarpeBaHUH'".
[lonmyyenue 3TUIEHA W U3y4EHHE €ro CBOWCTB. MojaenMpoBaHHE MOJEKYT M XUMHYECKUX
IIpEeBpallleHUI Ha IpUMepe dTaHa, YTUIICHA, alleTHIICHA U JIp.

Tema 4.3.
UNnentuduxanus
OpTaHHYECKHUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIeITeIIbHOCTH
gyeJioBeKa

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

1.buoopranmueckne coenuHeHus. [IpuMeHeHHe © OWOJIOTHYECKass pPOJb  YIJICBOJIOB.
OxucrneHne yrieBoJOoB — UCTOYHHK SHEPTUU KUBBIX OpraHu3MoB. O0iacTu mpuUMEHEHUS
amMuHOKHCIOT. IlpeBpamienus OenkoB mnuiiM B opraHusMe. buonoruueckue ¢QyHKIUU
oenkoB. buonormueckue QyHkuuu >kupoB. Ponb opraHudeckoil XUMHUH B pEIICHUU
po0JieM MUIIEBO 6€30MacHOCTH

3.Ponmp opranmyeckoll XMMHHM B PEUICHUH MPOOJIEM HIHEPreTHYECKOr Oe30macHOCTH, B
pPa3sBUTHM MEAMLMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIrUU
(anmpTEpHATUBHBIE UCTOYHMKHM 3HEpruu). OmacHOCTh BO3IAEHCTBHSI HA YKUBbIE OpPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTHCNIBHBIX KIAccoB (YIJIEBOJOPOJBI, CIUPTHI, (EHOIBI,
XJIOPOPTaHUYECKHE TPOU3BOIHBIC, aJbJIETHIBl M JIp.), CMBICI TIOKa3aTeNs IpeNeTbHO
JONYCTUMON KOHLIEHTPAIMH

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
IIK...
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JIP4: “Unentudukanusi OpraHMueCKMX COSANHEHUHN OTIETBHBIX KJIacCOB™

Wnentudukaius opraHU4eCKUX COSIUHEHUHN OTIEIbHBIX KJIACCOB (HA MPUMEPE albJACTHIOB,
KpaxMaja, YKCyCHOW KHCJIOTHI, OCJIKOB M T.II.) C MCIOJIb30BaHUEM HUX (DU3UKO-XUMHUUYECKHX
CBOMCTB M XapaKTEpPHBIX KAYECTBEHHBIX peakiuil. JleHarypauus Oenka mpu HarpeBaHUU.
[lBeTHBIC peakiuu OCENKOB. BO3HMKHOBEHHWE AHAIMTHYECKOTO CHUTHAjda C TOYKH 3PCHUS
XUMUYECKUX TPOIECCOB TMpPU MNPOTEKAHHMM KAUYECTBEHHOW pEAKIMU, TMO3BOJISIOLIEH
UIEHTU(DUIIMPOBATD MPEAJIOKEHHBIC OPTAHMYECKHUE BEIICCTBA

KonTpoabHasn
padora 3

CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pa3pea 5.

Kunernyeckne M TepMOAUHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX
peakuuii

Tewma 5.1Ckopocth
XHUMUYECKHX
pEeaKIuu.
XuUMHUIeCcKoe
paBHOBECHE

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

1. CkopocTh peakiuu, ee 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPUPOJBI pearupyronmx
BELIECTB, KOHIICHTPALUM PEarupyrolMX BELIECTB, TEMIEPATyphl U IUIOMIAAN PEAKLMOHHON
noBepxHOCTU. TerioBbie A(PGEKTh XUMHYECKHX pPEaKuui. DK30- M SHAOTEPMHUYECKHE,
peaxkuuu.

2. OOpaTUMOCTh peaknuii. XUMHYECKOE PaBHOBECHE M €r0 CMENICHHE I0J JIECHCTBHEM
pa3nuyHbIX (PAKTOPOB (KOHLEHTpAIMsl peareéHTOB WM MPOJYKTOB PpEakKlUH, JIaBJCHUE,
TEeMIIepaTypa) JUIsl CO3/1aHUs ONTUMANIbHBIX YCIOBUN MPOTEKaHUS XMMHUYECKUX IPOLECCOB.
[Tpunanun Jle Hlarense

OK 01
OK 02
IIK...

IIpakTHYecKkne 3aHATHA

I3 Ne9 Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33/IaHUH Ha aHATN3 (PaKTOPOB, BIMSIONINX Ha
U3MEHEHUE CKOPOCTHM XMMHMYECKOM peakuuu, B T.4. C IO3HLHUA DKOJIOTMYECKHU
1enecoo0pa3HOro IMOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX COXPaHEHHUS
CBOETO 3/I0POBbs U OKPYKAOLIEN IPUPOIHOM CPEBL.

Pemrenne nmpakTHKO-OpHMEHTHPOBAHHBIX 3aJaHUil Ha npumeHeHue npuHnuna Jle-Illarense
JUIsL HaXOXKJIEHUs HAIPABIICHUsS CMEIICHUS PaBHOBECHUS XMMHMYECKOW PEAKUUU U aHAJIN3
(akTOpOB, BIMSIONIMX HA CMENIEHHE XUMHUYECKOT0 PAaBHOBECHUS

OK 01
OK 02
IIK...

Pazpgea 6.

PacrBopsnI

11



Tema 6.1. OcHoOBHOE coJepKaHue OK 01
Tloustne o Teopernyeckoe oGy4enue OK 02
acTBOpax =
p p 1. PactBopeHue Kak (U3MKO-XUMHYECKUH mpouecc. PactBopbl. CriocoObl MPUTrOTOBICHUS OK 07
pactBopoB. PacTBoprMocTh. MaccoBast 10l pacTBOPEHHOTO BerecTBa. CMBICH MOKa3aTems IIK...
NpPEACIbHO JIOMYCTUMON KOHIIGHTPALMK U €ro HCIOJIb30BaHHE B OLICHKE JKOJIOTHYECKOU
0€30MacHOCTH.
2.I1paBuiia SKOJIOTHYECKH LIEJIECO00PA3HOT0 TIOBEICHHS B OBITY M TPY/IOBOM JCATEIBHOCTH B
LEJIAX COXPAHEHUS CBOCTO 3JI0POBbSI W OKPYXKAMOIIEH NPUPOJHOW Cpelbl; OMACHOCTh
BO3JICHCTBUSI HAa JKUBBIC OPraHW3MbI OIPEJCICHHBIX BEIICCTB. PelieHne MpaKkTUKO-
OPUCHTUPOBAHHBIX PACUCTHBIX 3aJIaHUil Ha PACTBOPBI, HCIIOJIb3yeMble B OBITOBOW U
MPOM3BOICTBEHHOMN JICATEIHHOCTH YSIOBEKA
Tema 6.2. OcHOBHOE Co/IepKaHue OK 01
Hccnenosanne JlaGopaTopHble 3aHsATHS OK 02
CBOWCTB pacTBOPOB
p POBI TP Ne5 «IIpuroroBiieHUE PACTBOPOBY. OK 04
[IpuroToBnenue pacTBOpPOB 3aJaHHOW (MaccoBOM, %) KOHUEHTpauuu (C MPAKTUKO- IIK...
OPUEHTUPOBAHHBIMH BOIIPOCAMH) U OTIPEICIICHUE CPEIIbI BOJHBIX PACTBOPOB.
Pelenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Coep:KaHue MPHKIATHOTO MOTYJIs)
Paznen 7. Xumust B 6bITY ¥ IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa OK 01
Tema 7.1 OCHOBHOE cojiepKaHue OK 02
Xumus B ObITY U
yao Teopernyeckoe o0yueHue OK 04
POM3BOACTBEHHOU = = = OK 07
ATOTEHOCTI Hogeiimme gocTHkeHMsI XUMHUUYECKON HAYKH M XUMHYECKOW TEXHOJIOTHH. Poyib XMMUU B
ﬂeJ'IOBeKa 00ECNeueHNN SKOJIOTHYECKOM, DHEPreTHYeCKOW W THIIEBOW O€30MacHOCTH, Pa3BUTHU IIK...

MeaunuHbl. [IpaBuia moucka W aHanM3a XMMHUYECKOM HHGOpMalWMu U3 Pa3InYHbIX
HCTOYHMKOB (HaydHas U yuyeOHO-HayyHas JIMTepaTypa, CpeCTBa MacCOBOW HMH(pOpMalny,
ceTb MIHTEpHET)

IIpakTHYeckue 3aHATHA

M3NelO IMouck u aHamM3 KEHCOB O MPUMEHEHWHM XMMHYECKHX BEIIECTB M TEXHOJOTUH C
y4eToM Oyaymier nmpodecCHoHaAIbHOM AEATETLHOCTH 10 TeMaM: BaXHEHIITNE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHbIE MaTepHalbl, KPacKu, CTEKII0, KepaMHUKa, MaTepHallbl s
AJICKTPOHHUKH, HAHOMATEPHaJIbl, TEKCTHJIbHBIE BOJIOKHA, HCTOYHUKH DHEPTUHU, OPTAHHYECCKUE
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U MUHEpaJbHbIe yI00OpEeHMs, TEKaPCTBEHHbIE BEIIECTBA, OBITOBASI XUMHUSL.
3amura: IlpencraBieHue pe3yabTaTOB peEIICHUS KEWcoB B (GopMe MHUHHU-AOKIAAA C
Mpe3eHTalueH

IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

Bcero

72
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHON
ANCIUITINHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJIbHO-TEXHHYECKOMY 00ecnedyeHHI0

Jis peanmzanuyu MpOrpamMMbl TUCIHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIETYIOLIHIE

CHelMallbHble TOMEIICHUA: Y4eOHBbIH KaOMHET XUMUU W/HWIA y4eOHOW XHMHUYECKOMH
1abopaToOpUH.

Ob6opynoBanue  y4eOHOro ka0uHera  (HarJsiAHbIE nocoous): HaOOpbI
[IAPOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJEIN KPUCTAUTNYECKUX PEIIETOK, KOJUIEKIIUU TPOCTHIX
U CJIOKHBIX BELIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEPAJIOB,
tabmuia Meneneesa, nuppoBbie 00pa3oBaTebHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMHM BOCHPOU3BEICHUS
3BYKa, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM.

OobopynoBanue jgadoparopuu U pado4YuX MeCT JaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUIsL KamnelbHBIX peakiuii, (uinpTpoBaibHas Oymara, TPOMBIBAJIKH, CTEKJISHHBIC MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATHUBBI IS
poOUPOK; MEPHBIE IMJIMHAPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JEIUTEIbHBIC IMINHAPUICCKIE
(50-100 mu1), cTynmKH ¢ ECTHKOM, (appOopoBbIe YAIKH, MUHIETHI, QUILTPbI OYMaKHbBIC, BaTa,
MapJisi, 4acoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaODOpaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOpP JUIS TMOTYYCHHS Ta30B (MJIM MPOOHMpPKA C Ta300TBOIHON TPYOKO), AepKaTenn
JUTsE POOUPOK, CKIISIHKH ISl XpaHEHUsI PEaKTUBOB, pa3/laTOYHBIC JJOTKU; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) u mepHbie kounOwr (25, 50, 100 u 200 miu), BomsHas OanHs (Wiau
TEPMOCTaT), CTEKJISHHBIC MAaJOYKH;,; KOHMYECKHe KojObl ans tuTpoBanus (50 u 100 mm);
UH/IMKATOpHBbIE TOJOCKUW [uid onpeaeneHus pH W craHgapTHas MHIUKATOpHAas IIKaa;
YHHUBEpCaIbHbIA MHANKATOP; muneTk Ha 1, 10, 50 mu (wm no3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYI0BaHUE.

3.2. UupopmannoHHOe odecnedeHne peajn3alui NporpaMMbl

1. I'a6puensn, O. C. Xumusa. 10 kmacc. ba3oBblif yposens : yueOHuk / O. C.
["abpuensa. — 8-e uzg, crepeotun. — Mocksa : [poda, 2020. — 191c.

JlomoJHUTeIbHASA JINTEpaTypa:

1. Pocun, W. B. Xumusa. YueOHUK U 3aa4HUK : JJIS1 CPEAHETO MPO(eCcCUOHATHLHOTO
obpazoBanusi/ W. B. Pocun, JI. JI. Tomuna, C.H. ConoBseB. — MockBa: W3marenbcTBo
FOpaiit, 2023. — 420 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-6011-2.
— Tekcr : oanektpoHHbIH // OOpa3zoBatenbHass miardgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/512022 (nata oopamenwus: 27.04.2023

2. Xumus. 3amayHuK : ydeOHOe TMocoOue Maisi CpeaHero mnpodeccCHoHATIbHOTO
obpazoBanus / 0. A. JlebeneB [u ap.]; mox oOmeit penakumeit I'. H. ®aneeBa. — Mockaa :
UznarensctBo FOpaiit, 2023. — 236 c. — (IIpodeccuonansuoe obpasosanue). — ISBN 978-5-
9916-7786-8. — Tekcr : anexkrpoHHblid // OOpazoBarenbHast ruiatdopma HOpaiftr [calfT]. —
URL: https://urait.ru/bcode/513091 (nata oopamenus: 27.04.2023).

JIeKTPOHHBIN pecypc:

1. AHn¢unorenoBa, U.B. Xumus: y4eOHMK W TPaKTUKyM JJIsI  CPEIHEro
npodeccuonanbHoro oodpazosanus / M. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
u31., ucrp. u gon. — Mocksa : U3narensctBo HOpaiir, 2023. — 291 ¢. — (IIpodeccuonanbhoe
obpaszoBanue). — ISBN 978-5-534-11719-6. — Texkct : snexkrpoHHblid // OOpazoBaTenbHas
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https://urait.ru/bcode/513091

maTdopma

27.04.2023).

Opaiit

[caniT].

URL: https://urait.ru/bcode/513807 (mata

oOparnieHus:

4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOU JTUCIIUILIAHBI

Kontpons wu
pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE PE3YJIbTaThl, HAMpPaBICHHbIE HA (HOPMUPOBAHHE OOIINX
¥ TIpo(eCCUOHATBFHBIX KOMITETEHITUH TI0 pa3zesiaM U TeMaM COJIepKaHus yueOHOro MaTepuarna.

OIICHKa

pE3yJIbTaTOB

OCBOCHHA

0011eo0pa3oBaTebLHOM

IUCHUIIINHBI

N | OK/MIK Monyas/Pa3nen/Te PesyabTar obyuenus Tunsi OIIeHO'le,IX
Ma MeponpusTHI
| | OcHOoBHOE coiep:kaHue
1 Pasren 1. ®opmyanpoBaTh 0a30BbIe
MorTopenue TNOHATHSA U 3aKOHBI
XHMHH
1.1 | OK 01 Crpoenue atomoB |CocTaBisaTh xumudeckue |1. 3amaum Ha COCTaBJICHHUE
XAMUYECKHUX (dhopMyIsIbl COeIMHEHUH B XHUMUYCCKHUX dbopmyn
9JIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |IBYXaTOMHBIX COCIUHEHHI
npupoja OKHCJICHUS XUMUYECKHUX (oxcumos, 211110791 (0):
XAMUYECKOH CBSA3U |3JIEMEHTOB, UCXOIS U3 TUAPUJIOB U T.I1.).
BaJIEHTHOCTHU U 2. 3amanus Ha
ANEKTPOOTPHUIIATEIIBHOCTH  |MCIIOJIB30BAHUE
XHMUYECKOH CHMBOJIMKH H
Ha3BaHUM COEJUHECHUHN 10
HOMEHKJIAType
MEXAYHAPOJAHOTO  COHO3a
TEOPETUYECKOMN 51
OPUKIATHON  XUMUU U
TPUBHAIBHBIX  Ha3BaHWM
TS COCTaBJICHUS
XUMHUYECKHUX dhopmyn
JIBYXaTOMHBIX COEJIMHEHHI
(oxcunoB, Cynb(puI0B,
TUAPUAOB U T.I.) U JIPYTUX
HEOPTaHUYECKUX
COCIMHEHHH  OTACIbHBIX
KJ1aCCOB
1.2 | OKO01 |l[lepmomuueckuii |XapakTepH30BaTh 1. Tect «Meramuueckue /
OK 02 3aKOH M TaOJHIa|XUMHUYECKHE DJJIIEMEHTHI B|HEMETAIUIHYECKUE
J.. MenneneeBa |COOTBETCTBUH c HX |CBOMCTBA,
MMOJIOYKCHUEM B|3JIEKTPOOTPULIATENBHOCTD
MEPUOUYECKON  CHCTEME(H CPOJICTBO K DJIEKTPOHY
XAUMHYECKHX 3JIEMCHTOB | XUMHYCCKUX DJJIEMCHTOB B

J.1. MenneneeBa

COOTBETCTBUE c ux
JJIEKTPOHHBIM  CTPOCHHUEM
u M0JIO)KEHUEM B
NIEPUOJUYECKON  CHCTEME
XUMHYECKHX  3JIEMEHTOB
J.. MenneneeBa.

15


https://urait.ru/bcode/513807

OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUATHI

2. IlpakTuyeckue 3aaaHus
Ha YCTAaHOBJICHHE CBS3U
MEX]ly CTPOCHUEM aTOMOB
XHMUYCCKHUX DJJICMCHTOB H
MEePUONYECKUM
U3MCHECHHUEM CBOMCTB
XMMHYECKHX DJIEMEHTOB H
Ux COCIMHEHHH B
COOTBETCTBUH c
TIOJIOKCHUEM
[lepuoauueckoil cucreme.
3. ITpaxTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUECKHUE 3aJaHusl Ha
XapakTepU3aLHIo
XHUMUYECKHX  DJICMECHTOB:
«MeTammmyeckue /
HEMETAIINYCCKHUE
CBOMCTBA,
3JIEKTPOOTPUIIATETHHOCTD
U CPOJCTBO K D3JIEKTPOHY
XHUMUYECKHX DJIEMCHTOB B
COOTBETCTBHE c 1504
3JICKTPOHHBIM  CTPOCHHUEM
u TIOJIOKEHUEM B
NIEPUOIUYECKON  CHCTEME
XHUMUYECKUX  DJIECMEHTOB
J.1. MenneneeBa»

Paznen 2.
Oprannyeckas
XHUMHA

HccaenoBarb cTpoeHue U
CBOICTBA OPraHMYeCKHX
BellleCTB

KonrtpoabHnas padora
«CTpoeHune U CBOMCTBA
OpraHuYecKHX BellecTB)

2.1

OK 01
IK...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

Knaccugunuponatsb
OpraHMYEeCcKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaAHUI
OpPraHUYECKUX
COEIMHEHHUH 110
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHHE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (hopMy1
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aauu Ha OMNpeaeIeHne
npocreiient hopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO

16



OK/IIK

Moayas/Paznen/Te
Ma

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUATHI

cocrana (B %)

2.2

OK 01
OK 02
OK 04
[K...

CBoHcTBa
OpraHUYECKUX
COCTUHEHUN

VYcranaBiauBaTh
3aBUCUMOCTH (PH3HUKO-
XHMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amanus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHMYECKHUX PEAKLMN C
y4acTUEM OPTaHUYECKUX
BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHHUU
XUMHUYECKHUX PEAKLIHMH,
WTIOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHbIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSIM PEAKLHi C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpameHus
OpPraHMYECKUX BEILECTB
pyU HarpeBaHuu"

2.3

2.4

OK 01
OK 02
OK 04
IIK...

OK 01

Wnentuduxanus
OpPraHUYECKUX
BEIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
YyeJIoBeKa

Hccenenosars
Ka4eCTBEHHbBIE PEAKLIMU
OPraHUYEeCKUX COCTUHEHUN
OTAENBHBIX KJIACCOB

Uccnenosatn

1.IIpakTuko-
OpUEHTUPOBAHHBIE
3a7aHUs TI0 COCTABJIEHUIO
XUMHYECKHUX PEaKIHii C
y4acTUEM OPTaHUYCCKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIS UX
uAeHTU(UKAINH B OBITY U
MIPOMBIIIICHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus
OpPTaHHYECKUX
COCTUHEHUN OTAEIBLHBIX
KJ1acCoB”
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Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHus .
Ma MeponpusTHIA
OK 02 Knaccudukanus, |kauecTBEHHbBIC PEAKIIUH
OK 04 |[cTpoenue u OpPraHMYECKUX COEAUHEHUN
[K... HOMEHKJIaTypa OT/IEJIbHBIX KJIacCOB
JTUEHOBBIC
YIJIEBOJIOPOIBI
3 N3yuuth cTpoeHue sapa 1. Tect «CTpoeHue aTOMOB
Paznea 3. O0mas |aroma. XUMHUYECKUX DJIJIEMEHTOB H
XHMHUSA npupoaa XUMUYECKON
CBSI3U».
3.1 | OKO01 |Crpoenue XapaxTtepusoBatb BinusiHue |IIpaktuko-
OK 02 BEILECTB. KOHIIEHTpaLUK1 OPUEHTUPOBAHHBIE
IIK... [Iepuonuueckuid  (pearupyrolKnX BEUIECTB U [TEOPETUUYECKHE 3aJTaHUS Ha
3aKOH B CBETE TEMIIEpaTyphl HA CKOPOCTh |aHanu3 (haKTOPOB,
AIEKTPOHHOU XUMUYECKUX PeaKiui BIUSIONINX HA U3MCHEHHE
teopuu. CTpoeHue |XapakTepu30BaTh BIUSHUE [CKOPOCTH XUMUYECKON
aToMm. SAnpo MU3MEHEHUs KOHLEHTpauuu |peakuuu. [IpakTuko-
(IpOTOHBI U BEILECTB, PEAKLIUH CPEbl U [OPUEHTUPOBAHHBIE
HEUTPOHBI) U TEeMIIEpaTyphbl HAa CMEIICHUE |3a/IaHUs HA IPUMEHEHHE
3JEKTPOHHAS XUMHUYECKOTo paBHOBecusa |npuHiuna Jle-lllarense
000J104Ka. JUTSL HAXO0XKIICHUS
DNEeKTPOHHBIE HaIpaBJIeHUsl CMEUICHUS
KOH(pUTYpaIu paBHOBECHSI XUMHUECKOU
aTOMOB peaKklMK U aHan3
XUMUYECKUX (bakTOpOB, BIMSIONIUX HA
3JIEMEHTOB. CMEUIEHUE XUMUYECKOTO
paBHOBeECHUS
3.2 | OK 01 CocTaBnAaTh peakiuu 1. 3agaun HaA cocraBiieHUE
OK 02 COCIMHEHMUS, PA3JIOKEHUSA, |YPAaBHEHUM pEaKIUil:
IIK... oOMeHa, 3aMeIleHus, - COCIMHEHMS,
OKUCITUTEIBHO- 3aMElIeHUs, Pa3NIoKEeHMUS,
Tunbl XUMUYECKUX |BOCCTAHOBHUTEIIbHBIC oOMeHa;
peakuuit peakiuu — OKUCJIUTENBHO-
BOCCTAaHOBUTEIHHBIX
peakuuii C

HCIIOJIb30BAaHUEM  METOJa
AMEKTPOHHOTO OanaHca.

2. 3a1a4v Ha pacyeT Macchl
BEIIECTBA WU 00BEMA
ra3oB [0  HW3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce uin 00bEMY OJHOTO

u3 Y4acCTBYIOIIUX B
p€aKkuuu BCIIIECCTB,
pacy€Tsl
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Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHus .

Ma MeponpusTHIA
Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEIIECTB UMEET
npuMecu

4 Pasxen 4 HccaenoBarp

XapaKTePUCTUKY
Heoprannueckas
M HEOPraHMeCKX
COCIMHEHU M
4.1 | OK 01 ITonsarue o Pasznunuare xitaccel 1. pemenue 3amay Ha
OK 02 [HeopraHMYecKHMX |HEOPraHMYECKHX HAaXO0KJICHUE MacCOBOMI
IIK ... |coeauHEHUsIX COETMHEHUIT JIOJTU HEOPTaHUYECKUX
COCIMHEHHI
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHMe (CoAepKaHNe NPUKJIATHOTO
MO/1YJIfA)

7 Pazpgen 7. OuenuBarthb mociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U (OBITOBOM M Oyayiuei
NMPOU3BOJACTBEHHOM | IPOU3BOACTBEHHOM npogeccuoHAIbLHOM
AesiTeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIuH

JKOJIOTHYECKOMI

0e30IacHOCTH
OK 01  |(Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yuerom Oynymieit
OK 02  |npou3BOJCTBEHHOH |OBITOBOW U npogeccuoHaIbHON
OK 04 |medarenbHOCTH MIPOU3BOJICTBEHHOMN JESITEIIbHOCTH)
OK 07  |genoBeka JesATEeIbHOCTH YeloBeka ¢ |Bo3MoKHBIE TEMBI KEHCOB:
IIK ... no3unuii sxosornueckoit | 1. [lorennenue knumara u

0€30I1aCHOCTH

BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. bynymue marepuansl
JUTSl aBUA-, MAIIMHO- U
pruOOPOCTPOCHHUS.

3. HoBble maTepuaisl 1jist
COJTHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE

PACTUTCIIBHBIX IPCIIapaToB
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