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PaGouas mporpamma cocraBieHa B cootercTBuM ¢ PI'OC cpeanero npoecCHOHAILHOTO
o6pa3zopaHus M Y4eOHBIM ILIAHOM MPOTrPaMMBbI MOJATOTOBKH CIEIHMATHCTOB CPE/IHETO 3BEHA (MHIEKC —
0J1.07) cpemnero mnpodeccHOHaNTBHOrO 00pa3oBaHus IO CHCHHATLHOCTH 38.02.03 OnepanuoHHas
JeSTENBHOCTS B JIOTHCTHKE, yTBepkaéHHbIM pektopom ®PIBOY BO  «Cankr-IletepOyprekuii
rOCY/IapCTBEHHbII yHHBEPCHTET TeleKOMMYHHKauit uM. npod. M.A. Bonu-bpyesuua» 28 mapra 2025
r., mpotokon Ne 3. u mnpuMepHoii mporpammoif mo o6uieoGpasoBarebHOl yueOHON AHCLHIIHHE
«XuMHs», peKoMeHIoBaHHOW  (elepalbHBIM  TOCY/APCTBEHHBIM ~ ABTOHOMHBIM  YHPEKIACHHEM
«®DesiepabHblii HHCTHTYT pa3BUTHs 00pa3oBaHHsD).

CocTaBHTEb: 4 %%
[Tpenonasarenn / WN.I1. EBaykoBa

(moanuce) C/

COT'JIACOBAHO //

I'naBubii cnenuanucet HTB YUOP [ P.X. AxTpeeBa
(rmoanuce) /

OBCYXJIEHO

Ha 3ace/laHMH TpeAMeTHOI (MKiIoBOi) Komuccuu Ne 3 (MareMaTH4eCKHX M €CTECTBEHHO-HAYYHBIX
JIMCLIMITJIAH)
12 espans 2025 r., mporokon Ne 6

[Ipescenaress npeAMETHOl (IMKJIOBO#) KOMUCCHH: L,/
K.Q-M.H. I'.B. JInnn

(moanuce)
OJIOBPEHO

MeTtomueckum coserom Cankr-ITerepGyprekoro kosuie/pka Tenexommynukauuii um. 9.T. Kpenkens
19 despans 2025 r., nporokon Ne 4

3amecTHTEb AMPEKTOPa 110 yueOHoit pabore kosemka CI16 I'YT

Clte. - H.B. Kamauna
(TIOJINTHCH)
COI''TACOBAHO
Jlupexrop kosuremka CIT6 I'VT %
( T.H. Cupotckas
(nompgl)”
COI'JTACOBAHO

Jlupexrop nenapramenta OKO/L %
Z C.W. UBacummn

(rmoanuch)




HOACHUTEJbHAS 3AIIMCKA .
1. OBIIAS XAPAKTEPUCTUKA PABOYEU NNPOT'PAMMBI YYEBHOU JNCHUITJIMHBI

1.1 MecTo AuCHMILVIMHBI B CTPYKType 00pa30BaTeIbHON NPOrpPaMMbl:

VYuebnas qucturmuaa O1.07 Xumus sBisieTcs o0s3aTeIbHOM YacThiO 00IIe00pa3oBaTeIbHOM
MOATOTOBKH 0Opa3zoBarenbHON mporpammbl B cooTBeTcTBUM ¢ PI'OC mo cnenmansHocTu 38.02.03
OmnepanroHHast JesITeIbHOCTD B JIOTHCTUKE.

1.2 IInanupyemble pe3y/bTAThl 0CBOCHHS THCIUIIUHBI:

B pamkax nmporpaMMel yueOHOM TUCIUTUITMHBI 00YYaIOMIMMUCS OCBAUBAIOTCSI YMECHHUS U 3HAHUS

Kon n IInanupyemble pe3yabTaTbl OCBOCHHS THCHUTIIHHBI

HAHMEHOBaHUe
(popmupyembIx Oo0urue JAucuuniimHapHble
KOMIIETEeHIIM i

OK 01. B yacTu TPyA0OBOro BOCIIMTAHMSA: - BJIAJIETh CUCTEMON XMMHYECKUX 3HAHUM,
- TOTOBHOCTh K TpPYyAdy, OCO3HAaHHUE | KOTOpas BKJIIOYAET: OCHOBOIOJAraroIIne
[IEHHOCTH MAacTepCTBa, TPYAOTIO0HE; MOHATUSA (XMMHYCCKHI DSJIEMEHT, aToM,
- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH | JICKTPOHHAs o0ojiouka aroma, S-, p-, d-
TEXHOJIOTUYECKOM u COLIMAJILHOMU | AJIEKTPOHHBIE OpOUTATM aTOMOB, WOH,
HaMpaBJIE€HHOCTH, CIOCOOHOCTH | MOJIEKYJIa, BAJICHTHOCTb,
WHULIMUPOBATb, IJIAHUPOBATH U | 3JIEKTPOOTPULIATEIBHOCTD, CTETCHb
CaMOCTOATEJIBHO  BBINOJIHATH  TAKYIO | OKUCIICHUSI, XWMHYECKas CBsS3b, MOJIb,
JEATEIIbHOCTh; MOJIIpHAasT Macca, MOJSPHBI  00BeM,
- HWHTEpeC K pa3au4HbiM  cdepam | yrIepoaHbIii  ckener, (GyHKIHOHATbHAsS
npodeccCHOHaNBLHOM IS TEIIBHOCTH, rpymmna, pajukai, H30MEpHs, H30MEPHI,
OBJaageHue YHHUBEPCAJBHBIMHM | TOMOJIOTUYECKHM psn, TOMOJIOTH,
yueOHBIMU NMO3HABATEJIbHBIMU | YIJIEBOJIOPO/IbI, KHCIIOPO/I- u
e CTBUAMMU: a30TCO/IepKAIIIHE COCIMHEHMS,
a) 0a30BbIe JJOTHYECKHUE J1eliCTBUS: OMOJIOTHYECKH AKTUBHBIC BEIIECTBA
- CaMoCTOSITeNbHO (OpMYyIUPOBaTh U | (YIIAEBOIBI, JKHUPBI, OEJIKH), MOHOMEp,
aKTyaJIu3upOBaTh npodiieMy, | MOJIUMep, CTPYKTYpHOE 3BEHO,
paccMaTpuBaTh €€ BCECTOPOHHE; BBICOKOMOJIEKYJIIPHBIE COCIUHECHHS,
- yCTaHaBJIUBATh CYIIECTBEHHBIN | KpUCTAIIMYECKAS penieTka, TUTIBI
MPHU3HAK WIIK OCHOBAHMS JIJISl CPABHEHHS, | XUMUYECKMX  peakiuii  (OKHUCIUTEIbHO-
KiaccupuKanuy U 0000IICHHUS, BOCCTaHOBHUTEJIbHBIE, 9K30-U
- ONpeAeNATh UEIu JESITEIbHOCTH, | SHIOTEPMUUYECKHE, PEaKIHH  HOHHOTO
3a/laBaTh MapaMeTpbl M KPUTEPUU UX | OOMEeHa), pacTBop, 3JEKTPOJIUTHI,
JIOCTHKCHHSI; HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS
- BBISIBJIAITH  3aKOHOMEPHOCTHU U | IUCCOIMAINs, OKHUCJIUTENb,
MPOTHBOPEYUST B  PAcCMATPUBAEMBIX | BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOU
SIBIICHUSX; peakiuy, XUMUYECKOE  pPaBHOBECHE),
- BHOCUTHh KOPPEKTUBBI B JICATECIBHOCTD, | TCOPHUH M 3aKOHBI (TEOPHS XUMHUYECKOTO
OIICHUBATh COOTBETCTBHE pE3yJbTAaTOB | CTPOCHUS oOpraHudeckux BemectB A.M.
LEesAM, OLEHMBATh PUCKH TMOCIEACTBUM | byTiiepoBa, TEOpHs 3IEKTPOJMTHYECKOU
JIEATENBbHOCTH; JCCOLMAIMK, epruoanueckui 3akon J1.1.
- pa3BUBaTh KpEeaTUBHOE MBIIICHUE NIPU | MeHeneeBa, 3aKOH COXPAHEHHSI MAacChl),
pEIICHNH KU3HEHHBIX POOIEM 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH SI3bIK
0) 0a30BbIE HCCIIeI0BATEIbCKHE | XUMUHU, (PAKTOJIOTHYECKHE CBEIACHUS O
JAeicTBUSA: CBOMCTBax, COCTaBe, MOJYyYEHUU U
- BIIAJICTh HaBBIKAMH y4eOHO- | 6€301acCHOM HCIOJb30BaHUU BaKHEHIIINX
HCCIIeI0BATEIBCKOM u MPOEKTHOM | HEOPraHUYECKUX u OpraHUYEeCKUX
JESATEILHOCTH, HABBIKAMH pa3pelIeHUs | BEMIECTB B OBITY W MPAKTHUYECKOU
po0em; NEATEIbHOCTH YEJIOBEKA;




- BBIBJISITH NPUYUHHO-CIIEICTBEHHbIE
CBSA3M W  aKTyallu3WpOBaTh  3ajady,
BBIIBUTaTh THUIOTE3y €€  PpEIICHUs,
HAXOINUTH apTyMEHTHI TSt
JI0OKa3aTelIbCTBa CBOUX YTBEPXKICHUI,
3a/aBaTh ~ MapamMeTppl W KPUTEPUU
peuieHus;

- aHAJU3UPOBATh IOJYYCHHBIE B XOJIE
peuieHus 3aJ1a4yu pe3yabTaThl,
KPUTHYECKH OLIEHUBATh 1709
JIOCTOBEPHOCTb, MIPOTrHO3UPOBATH
W3MEHEHHNE B HOBBIX YCIIOBHSIX;

- YMeTb IIE€PEHOCUTh  3HAaHUI B
MO3HABATEIIPHYI0 M TPAKTHYECKYIO
00/1aCTH KU3HEAEITEILHOCTH;

- YMEThb WHTETPUPOBATh 3HAHUS W3
Pa3HbIX IPEeIMETHBIX 00JIacTel;

- BBIJIBUTAaTh HOBBIC HJIEH, TpeaiaraTh
OpUTMHAJIbHBIEC MOJX0/Ibl U PELICHUS;

- CIIOCOOHOCTH MX HCIIOJIL30BAHUS B
MO3HABATEILHOM U COLMAIbHOM
MPaKTHUKE

- YMETb BBISIBIIATh XapaKTEPHbIE MPU3HAKU
M B3aUMOCBSI3b M3YYCHHBIX TOHSATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATHUS
NP ONHUCAHUM CTPOCHHUSI U CBOMCTB
HEOPraHUYEeCKUX u OpraHUYECKUX
BEIIECTB M WX IMPEBPAIICHHI; BBISBISATH
B3aMMOCBS3b XMMHYCCKHX 3HAaHHUH C
MOHATUSAMH W TIPEICTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMeTh WCIOJb30BaTh HAUMEHOBAHUS
XUMHUYECKHUX COCIMHCHUI
MEXIYyHApOIHOTO COK03a TEOPETHIECKON U
MPUKIATHON XUMUM U  TPUBHAIbHbBIC
Ha3BaHUs BaXHEHIIUX BEIIECTB (ITHIICH,
alleTUJICH, [JIMLIEPUH, dbenom,
dhopmanberus, YKCyCHas KUCJIOTa,
[JIMLWH, YrapHbId ra3, YIJIEKUCIbIM ras,
aMMHUaK, TraiieHas H3BeCTh, HeralicHas
W3BECTh, NUThEBAs COJa W JPYrHUX),
COCTaBJISITH (hOPMYJIBI HEOPTaHUYECKUX U
OpraHUYECKUX BEIICCTB, ypaBHEHUS
XUMUYECKUX PEaKIHi, OOBSICHATh WX
CMBICII;  TOATBEPKIATh  XapaKTEpPHBIE
XUMHUYECKHUE CBOMCTBaA BEILIECTB
COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMU U
3aIMCAMU ypaBHEHUH XUMHYECKHX
peaKLuii;

- YMETh YCTaHABIMBATh MPUHAIICKHOCTH
M3YYEHHBIX HEOPraHUYEeCKUX u
OpPTraHUYECKUX BEIECTB K OMpPEIeTICHHBIM
KjlaccaM W Tpynmam  COEIUHEHUH,
XapaKTEPU30BaTh UX COCTaB M BAKHEUIIINE
CBOMCTBA; OMNpPEICATh BUIbI XUMHUYECKUX
CBsI3CH (xoBasIeHTHaH, HOHHAas,
MeTa/UTMYecKasi,  BOJOpPOAHAS),  THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;
KJIaCCH(PUITUPOBATh XUMHUECKHUE PEAKITUY;
- chopmupoBaTh  MPEACTABICHUS: O
XUMHYECKOH COCTAaBIIAIOIICH
€CTECTBEHHOHAYYHOW  KApTUHBI  MHpA,
poilM XMMHM B TO3HAHUM  SBJICHUU
MPUPOJIBI, B POPMUPOBAHUU MBIIUICHUS U
KyJbTYpPBI JINYHOCTH, €€ (QYHKINOHAIBLHOM
TPAaMOTHOCTH, HEOOXOUMOM JIJIsl pelIeHuUs
MPAKTUYECKUX 3a/a4 M  SKOJIOTHYECKH
00OCHOBAaHHOTO OTHOUICHUST K CBOEMY
37I0pPOBbIO U IPUPOJAHON CpeJIE;

- YMEThb NPOBOJUTH  pacyeTsl IO
XUMHUYECKUM (GopMyllaM U YpPaBHEHHSIM
XUMUYECKUX PEAKIMI C UCIOJIb30BAaHUEM
(U3MYECKUX BEJIUYUH, XapaKTePU3YIOLINX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI:




Macchl, oO0bemMa (HOpMaJIbHBIE YCIJIOBHS)
ra3oB, KOJINYECTBA BEIIIECTBA;
UCTOJb30BaTh CUCTEMHBIE XHMHYECKUE
3HAaHUS Il TPUHSATHS — pElIeHUuH B
KOHKPETHBIX  XHM3HEHHBIX  CHUTYyalusX,
CBSI3aHHBIX ~ C  BEIIECTBAMH H WX
IPUMEHEHUEM

OK 02.

B o0sactTM LEHHOCTH  HAY4YHOIoO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HaYKH u
OOIIECTBEHHON MPAaKTUKHU, OCHOBAHHOTO
Ha JMajiore KyJbTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MmecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM U
YUTATENILCKOW KYJIBTYphl KaK CpeICcTBa
B3aUMOJICHCTBUA MEXIY JIIOIbMH U
MTO3HAHUS MHPA;

- OCO3HaHME IIEHHOCTM  HAy4yHOHU

JIeSITEILHOCTH, TOTOBHOCTH
OCYILIECTBJIIATD MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO eATEIIHHOCTh
WHJIMBUYaJIbHO U B TPYIIIE;

OBjaaaenue YHHUBEPCAJIbHBIMHU
y4eOHBIMU NO3HABATEJIbHbLIMH
JeHCTBHUSIMM:

B) padorta ¢ nHgopManmeii:

- BJIaACTH HaBbIKaMH MMOJIy4YCHUA
uHpOpPMAllUM M3 HCTOYHHMKOB DPa3HbIX
THUIIOB, CaMOCTOATCIIBHO OCYHICCTBJIATH
NOUCK, AaHalu3, CHCTEMAaTH3alUI0 U

UHTEPIIPETALNIO uH(popManuu
pa3IMYHbIX BUJIOB " bopm
MIpe/ICTaBIICHMUS;

- CcO3/laBaTh TEKCTbl B PAa3JIMYHBIX
dbopmaTax Cc ydeToM  Ha3HAYCHUS
uHbOpMallUM M IEJIeBOW ayAUTOpHH,
BbIOMpas ONTUMAJIbHYO bopmy
NPEJCTABICHNUS U BU3yaIU3alluu;

- OLICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTb uHpOpMaLuy, ee
COOTBETCTBHE IPABOBBIM U MOpPAJIbHO-
THUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpeicTBa
MH(POPMALIMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TEXHOJOTUH B
peleHnu KOTHUTHBHBIX,

KOMMYHHKATHBHBIX M OPTaHU3AIHOHHBIX
3a/a4 ¢ coOnoJeHHeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKH O€30IacHOCTH,

- yMeTh IUIAHHPOBATh W  BBIOJIHATH
XUMHUYECKHUN IKCIIEPUMEHT (IIPEeBpaIICHUS
OpPraHMYECKHUX BEUIECTB NMpPHU HarpeBaHUH,
MIOJIyYEHHUE JBTUJIEHA U M3YyYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMU Ha
aNbJIETH]IBI, KpaxMaJl, YKCYCHYIO KHUCIIOTY;
neHatypauus O€IKOB TMpH HarpeBaHHH,
[[BETHbIE peakuuu OeIKOB; MPOBOIUTH
peakuuu HOHHOTO OOMEHa, OIpenemsaTh
Cpelly BOJHBIX pacTBOPOB, Kau€CTBEHHbBIE
peaknuu Ha cyibdar-, kapOoHaT- u
XJIOpUJ-aHHOHBI, HAa KAaTHOH aMMOHHS,
pemarh 3KCHepUMEHTAlbHbIE 33/JaYd I10
temam "Metamnel" u "Hemetamns") B
COOTBETCTBUM C TMpaBUJIaMH TEXHUKU
O0e3omacHOCTM  mpu  oOpaleHHuH ¢

BEILIECTBAMU u 71a00pPaTOPHBIM
000pyI0BaHUEM; IIPEJICTaBIISTh
pe3yJbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
bopme 3anucu YpaBHEHUN
COOTBETCTBYIOLIUX peakuuit u

(opMyaMpOBaTh BBIBOJBI Ha OCHOBE ATHUX
pE3yJIbTATOB;

- YMETb aHAJIU3UPOBAThb XHUMHUYECKYIO
nH(pOpMaLIMIO, TMOIYyYaeMyl0 U3 Pa3HbIX
HUCTOYHUKOB (cpenctB MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIAJETh  OCHOBHBIMH  METOJaMHU

HAyYHOTO MMO3HAHUS BEIIECTB 5
XUMUYECKUX  sBJICHMH  (HaOOIeHue,
HU3MEepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- yMeTh TPOBOJUTH  pPacyeThl  TIO
XUMHAYECKHM (opMyliaM ¥ YpaBHEHUSIM
XUMHUYECKUX PEaKIUH C HCIIOh30BAaHHEM
(GU3NYECKUX BEITUYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
Maccel, oO0beMa (HOpMalbHbBIC YCIOBHS)
ra3os, KOJINYECTBA BEIIIECTBA,
UCTOJIB30BaTh CHUCTEMHBIC XHMHUYECKUE
3HAHWUS IS  TPUHSATHS —~ PCIICHUH B
KOHKPETHBIX  KM3HCHHBIX  CHUTYallUsX,
CBS3aHHBIX C  BEHIECTBAMH H  HX
MPUMEHCHUEM




TMTHEHBI, pecypcocOepexeHus,
IMpaBOBBIX H J3THUYCCKUX HOPM, HOPM
MH(POPMALMOHHOH 0€301MacHOCTH;

- BJIaICTh HABBIKaAMH paCliO3HaBaHUA U
3alUThl HH(pOPMAIINH,
nH(pOpPMaLMOHHON 6E€30MMacCHOCTH
JIMYHOCTH,

OK 04. - TOTOBHOCTh K  CaMOpPa3BUTHIO, | - YyMETh IUIAHUPOBaTh U  BBINOJHATH
CaMOCTOSITEJIBHOCTH U | XUMHUYECKHUI 3KCIEPUMEHT (TpEeBpalLlCHUS
CaMOOIIPEIEIICHUIO; OpraHWYECKHUX BEIIECTB NP HATrPEBaHUU,
-OBJIaJICHUE HaBbIKAMU y4eOHO- | MOJIyYeHHe JTHUJICHA W M3yYeHUE €ro
HCCIEIOBATEILCKOM, MPOEKTHOMN U | CBOMCTB, KA4YeCTBEHHBbIE pEaKUMU Ha
COLIMAJIbHOU J€ATEIbHOCTH; aJbJAETU/IbI, KpaxMall, YKCYCHYIO KHUCIIOTY;
OBaanenue YHUBepPCAJbLHBIMU | IeHaTypalusi OENKOB IpU HarpeBaHuw,
KOMMYHUKATUBHBIMH /IeHiCTBUSIMH: [[BETHBIC peaknuu OeIKOB; MPOBOIUTH
0) coBMecTHas1 1eATeJIbHOCTD: peakuuu HOHHOTO OOMEHa, OIpenemsaTh
- MMOHUMATh u UCIIOJIb30BaTh | CPEy BOJHBIX PAaCTBOPOB, Kau€CTBEHHBIC
MpeuMyIIecTBa KOMaHIHOU U | peakuuu Ha cyiabdar-, KapOoHaT- U
WHIANBUAYATHHON pabOTHI; XJIOPUA-aHUOHBI, Ha KaTUOH aMMOHUS;
- [pUHUMATh  LEIM  COBMECTHOM | pemiatb 3KCHEPUMEHTAlbHbIE 33/Ja4d 110
NesITeNbHOCTH,  OpraHu3oBbiBaTh U | TeMaMm "Metamuibl" u  "Hemeramisl") B
KOOpAUHUPOBATh  JACUCTBUS IO €€ | COOTBETCTBUM C MpaBUIaMH TEXHUKU
JOCTUKEHUIO: COCTaBJIATh wiaH | 6e30macHOCTH  HpuU  OOpalleHuu ¢
JEUCTBUM, PACHIPENEATh POJIU C YUYETOM | BEIIECTBAMU u 1a00paTOPHBIM
MHEHU Y4aCTHUKOB o0cyxJaTh | 000py10BaHUEM; MPEACTABIATh
pe3yJIbTaThl COBMECTHON PabOTHI; pe3yNbTaThl XUMUYECKOTO IKCIIEpUMEHTA B
- KOOPJAMHUPOBATH M BBINOJHATH paboTy | popme 3anucu ypaBHEHUU
B YCJIOBUSIX PEaJIbHOTO, BUPTYAJIBLHOTO U | COOTBETCTBYIOLIUX peakmuit "
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS; (hopMyIHUpOBaTh BBHIBOJBI Ha OCHOBE ITHX
- OCYLIECTBIISATh MO3UTUBHOE | PE3yJIbTaTOB
CTpAaTEernyecKoe MOBEJECHUE B PA3IMYHBIX
CUTYyaIUsX, MPOSBISITH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIMATUBHBIM
OBaanenue YHHMBEPCAJIbHBIMH
peryJIiTUBHbIMHU JeHCTBUSIMMU:

I') IpUHSITHE ce0sl U APYTUX JIIO/Aeii:
- TPUHAMATh MOTHUBBI M apPryMEHTbI
JPYTUX JIIOACH MIPU aHAJIU3€ PE3yJIbTaTOB
NeSATEIbHOCTH;
- [pU3HaBaTh CBOE IIPaBO M IMPaBo
JPYTUX JIO/IeH Ha OIIUOKH;
- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP
C MO3MIIMHU APYTOT0 YEJIOBEKa,;
OK 07. B o0s1acTH 3K0JI0THYECKOT0 - chopMHpoOBaTh  MPEACTABICHUSI: O

BOCIIMTAHUS:
- copMHUPOBAaHHOCTH IKOJOTHYECKOU
KYJbTYPBbI, IIOHUMAaHHUEC BIIMSIHU A

COLIMAJIBHO-9)KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHHE MPUPOIHON U COLHAIBHOMN
cpenpl, OCO3HaHUE rJ100aIBbHOTO
XapakTepa dKOJOTHIECKUX MPOoOIIeM;

- I[UIAHHPOBAaHWE W  OCYLIECTBIECHUE

XUMHYECKON COCTAaBJISIONICH
€CTECTBEHHOHAyYHOM  KapTHUHBI  MUDa,
poiaM XMMHMM B TIO3HAHUHM  SIBJICHUU
MPUPOJILI, B POPMUPOBAHUN MBIIUICHHUS U
KyJbTYPBI JINYHOCTH, €€ (QYHKINOHAIBLHOU
TPaMOTHOCTH, HEOOXOUMOM JIJIsl peIIeHUs
MPAKTUYECKUX 3aa4 M  DKOJIOTMYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY




JEWCTBUI B OKpPYXXawUIEH Cpeae Ha
OCHOBE 3HAHUSA LeJed YCTONYMBOTO
pa3BUTHSA YEIIOBEUYECTBA;

AKTUBHOE HENpUITHE NENCTBHM,
IIPUHOCSIINX BpeJl OKPYIKAIOLLEH Cpee;
- yMeHue IIPOTHO3UPOBATh
HeOIaronpusTHIE JKOJIOTUYECKHE
ITOCJIEICTBHS pEeANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPAILATh UX;

- paclIIpeHHEe OmNbITa JEATEIBHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COITMAJIbHOM JEeSTEIbHOCTH,

3I0pOBBIO U IPUPOJIHOM cpene;

- YMETb coOiroaaTh IpaBuIIa
9KOJIOTHUECKU 1eJ1eco00pa3HoOro
MoBeACHUA B  OBITY U TPYHOBOU
JEATEIBHOCTH B LIEJSIX COXPAHEHMSI CBOETO
3J0POBbSI M OKPYXKAlOWIEW MPUPOTHOMN
Cpelbl; YUUTBHIBATh OMACHOCTh
BO3JICHCTBUSL HA JKUBBIE OpPraHU3MBI
OIpEEIEHHBIX BEILECTB, IOHUMAasl CMBICII
[OKa3aTessl  IPENeNbHOM  JOIMYCTHMOM
KOHLEHTpaLuu




2. CTPYKTYPA U COAEP) KAHUE OBIIEOBPA3OBATEJBbHOM JUCIHUTILIMHBI

2.1. O0beM o0meo0pa3oBaTeIbHON YUeOHOM IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

. O0béM B
Buj yueOHoii padoThl
yacax

O0beM y4eOHOI TN CHUIITTHHBI 78
B TOM YHCIIE:

38
TEOpeTUYEeCKoe 00yUeHne
JlaGopatopHbie paboThI 10
MIPAKTUYECKHUE 3aHATHSL, B T.4. KOHTPOJIbHBIE PaOOTHI 28
U3 HUX IPOMEXYTOuHas arrectanus B popme auddepeHurnpoBaHHOro 3a4yera 2




2.2 TemaTH4yeCKHUil IJIaH U COJePKAHHUE TUCHUILINHBI

HaumenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuaa, 1a00paTopHbie H NPAKTHYECKUE 3aHATHS,
KOHTPOJIbHBIE Pa00ThI

O0BeM
JacoB

dopmupyemble
KOMIIETEHIIUH

Pazgesn 1. OcHOBBI CTpOEHUS BellleCcTBa

Tema 1.1. CTpoeHue
ATOMOB XUMHNUYCCKHUX
AJIEMEHTOB W MPUPOJIa
XHMHYSCKOH CBSI3U

CoBpeMeHHast Monenb CTpoeHHs aromMa. CHUMBOJMYECKUH SI3BIK XUMHUU. XHUMHUYECKHUI
AIIEMEHT. DJeKTpoHHas KoHburypauus aroma. Kmaccudukanus XUMHUYECKUX SJIEMEHTOB
(s-, p-, d-omemenTbl). BaneHTHbIE SIEKTPOHBL. BajeHTHOCTh. DJIEKTPOHHAs NPHPOIA
XUMHUYECKON CBS3H. DIEKTPOOTPULIATENILHOCTh. BUABI XUMUYECKOW CBS3M (KOBaJeHTHAs,
WOHHAS, METAJTNYECKasi, BOJOPOIHAS) M CITIOCOOBI €€ 00pa30BaHUs

[IpakTnyeckune 3aHATHA

Pemntenue 3aganuii Ha UCIOJL30BaHUE XUMHYECKOW CHUMBOJIMKH M HAa3BaHUU COeIMHEHUN
[0 HOMEHKJIaType MEXAYHApOJHOI0 COK3a TEOPETUYECKOM M MPUKIAAHOW XUMHH U
TPUBHAIBHBIX HA3BAaHWUU JUIS COCTABJICHHS XHMHYECKUX (OPMYJI JIBYXaTOMHBIX
COCIUHEHHH (OKCHUIOB, CYyIb(PUAOB, THAPUAOB U T.I.) U JPYTUX HEOPTraHUYECKHX
COCIMHECHHH OTICIbHBIX KIIACCOB.

[IpakTHueckue 3agaHusl HA YCTAaHOBJIEHUE CBS3M MEX]y CTPOCHUEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB M TMEPUOJUYECKUM HW3MEHECHHEM CBOMCTB XHMHYECKHX OJJIEMEHTOB U HUX
COCIMHEHUM B COOTBETCTBUU C NojoxkeHueM [lepronnueckoit CHCTEMBI.

OK 01

Tema 1.2.
Ilepuoanueckuit 3aK0H
u tabmuma J[.U.
MenneneeBa

[Tepuonnueckas cucrema xumudeckux 3iaeMeHToB .M. Menneneesa. duznueckuii
cmbici [lepuoanueckoro 3akona JI.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BEIICCTB B
COOTBETCTBHHU C ITOJIOKEHUEM XMMHUYECKOI0 3yieMeHTa B [leproanueckont cucreme.
MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuoanueckoro 3akona /I.11. Menneneesa.
[Iporuoss! JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTH4eckne 3aHATHA

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUIO
XMUMUYECKHX 3JIEMEHTOB «MeTalnuecKkue / HeMeTalIn4eCKue CBOUCTBA,
SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUH C UX BJICKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX d1eMeHTOB JI. 1.
MeHeneeBa»

OK 01
OK 02

Paznen 2. Xumuyeckue peakumu




Tema 2.1. Tunsl
XUMHYECKUX PEaKIUi

Knaccugukarus 1 TUIIBI XUMUYECKUX PEAKIMN C y4acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHUHN PEaKIIUii COSTMHCHUS, PA3JIOKEHUS, 3aMEIIICHNUS, OOMEHa, B T.4.
peaxunﬁ I‘OpeHI/ISI, OKHUCJIICHUA-BOCCTAHOBJICHU L.

VYpaBHEeHUs OKUCIEHUS-BOCCTAHOBICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie n ypaBHI/IBaHHC OKHCIIUTCIIBHO-BOCCTAHOBUTCIBbHBIX
peaKIuii METOIOM JIEKTPOHHOTO Oatanca. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIITNHI
B Hpnpone, HpOI/I3BO,Z[CTBeHHBIX Hpoueccax U ) KUBHCACATCIBbHOCTHU OpI‘aHI/I3MOB

[MpakTnyeckune 3aHATHSA

KonuuecTBeHHbIe OTHOLIEHNS B XUMHUUA. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTbl MO YpPaBHEHUSM XHMHUYECKUX peakuuid. Moilb Kak equHHIa KOJIWYecTBa
BelecTBa. MomsipHast Macca. 3aKOHbI COXpPaHEHMsI Macchl M SHEPrUM. 3aKOH ABOraipo.
Mossipabiii 00beM ra3oB. OTHOCHTENbHAs TUJIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHUSM
XMUMUYECKUX PEaKIHii ¢ UCIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIIOBUS) I'a30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JIMCCOIMAIIASA ¥ HOHHBIN
obMeH

Teopust snexrTponuTuueckod auccoruanvu. VoOHBL. DJIEKTPONMTHI, HEIIEKTPOJIUTHI.
Peakiun nonHoro ooMena. CoctaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJICHHUs
UX IIOJHBIX M COKpPALEHHBIX MOHHBIX YypaBHEHMH. KUCIOTHO-OCHOBHBIE pEaKLUH.
3a1aHMs Ha COCTABJICHUE MOHHBIX peaKI1i

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota “Tunbl XUMHYECKUX PEaKIHii’.

HccnenoBaHue TUNOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCs BEUIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenue peakuuit HOHHOro 0OMEHa, OIpe/iesieHIe
CpeJibl BOJHBIX PaCTBOPOB. 3aJaHKsI HA COCTABJICHUE NOHHBIX PEAKIIMN

KonTpoasnas padora 1

CTpOCHI/Ie BCHICCTBA U XUMHWYCCKUC pCAKIIUU

OK 01
OK 04

Pazgen 3. CTpoeHue U CBOIiCTBA HEOPTaHMYECKHUX BelIeCTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

[Tpenmer Heopranuueckoi xumuu. Knaccudukanus Heoprannueckux BemecTs. [IpocTsie
U CII0’KHbIE BelecTBa. OCHOBHBIE KJIACChl CII0KHBIX BEIECTB (OKCHUIbI, THIPOKCHUIBI,
KHCJIOTBI, COJIN). B3anMOCBS3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHUS
BemlecTBa. Kpucramumdeckue u amopHble BemiecTBa. TUIBI KPUCTAIMYECKUX PELIETOK
(aromHas1, MOJIEKYJIIpHAst, MOHHAs, METAJUTMYECKast). 3aBUCUMOCTh (PU3HMUECKUX CBOWMCTB
BEILIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKH. 3aBUCUMOCTh XUMHYECKON AKTUBHOCTH
BEILECTB OT BUJA XMMUYECKOM CBSA3U U THUIIA KPUCTALIIMYECKOMN pemeTky. [Ipuynnel
MHOT000pa3usi BEIIeCTB

IIpakTHyeckue 3aHATHSA

Homenknatypa HEOpraHMueCKUX BEIIECTB: Ha3BaHHUE BELECTBA UCXOS U3 UX
XUMHUYECKON (OpMYJIbl UM COCTaBICHUE XUMHUECKON (OPMYJIbI UCXO/s U3 HA3BAHUS
BemiecTBa o mexaynapoanoit (MKOITAK) unu TpuBHaibHONW HOMEHKIIATYpE.

Pemenue npakTudyeckux 3alaHuil MO KiIaccU(UKAMM, HOMEHKJIATYPE U XUMHUYECKUM
¢dopMynaM HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbI ra3, yrieKHCIbIH
ra3, aMMuak, raiieHasi U3BeCTb, HeranleHasi H3BeCThb, MMThEBAs COAA U APYTUX): Ha3bIBATh
U COCTaBIATH (POPMYJIbI XUMHUYECKUX BEIIECTB, ONPEAEIATh MPUHAIICKHOCTD K KIlaccy.
HcTounuky xumMuueckoi HHpopmauu (cpeicTs MaccoBoil nHpopManuu, cetb HTepHer
u npyrue). [lorck nnpopmanuy o Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYpPHBIM

dbopmynam

OK 01
OK 02

Tema 3.2. Ousnko-
XHMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEISCTB

Mertamnel. O6uue Gpusnueckue 1 XUMUYECKHe CBOMCTBAa MeTa/IoB. CIOCOOBI MOTyYeHHS.
3HaueHHe METAUIOB W HEMETAJUIOB B TPHPOAE W IKU3HEACATEIBHOCTH YEIOBEKa M
opranu3moB. Koppo3usi MeTanaoB: BUABI KOPPO3HMH, CIIOCOOBI 3allUTHl METAIOB OT
KOPPO3UH

Hemeramner. OOmue ¢u3nyeckne W XUMHYECKHME CBOMCTBA HEMETAUIOB. THIHMYHBIC
croiictBa HemetasioB [V— VII rpymn. Knaccudukaiuss 1 HOMEHKIATypa COCTUHEHUH

HeMmeTaJs10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB,
THJIPOKCHUJIOB, KUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX
BEUIECTB, BOJOPOIHBIX COEAUHEHNH, BHICIIMX OKCHJIOB M THAPOKCUIOB

OK 01
OK 02




IIpakTH4eckue 3aHATHSA 2

CocraBiieHHe YpaBHEHHH XHUMHUYECKHX pEaKLUUd C ydacTUEM MPOCThIX U CIOKHBIX

HEOPraHWYECKUX BEIIECTB: METAJJIOB U HEMETAJJIOB; OKCHIOB METAJUIOB, HEMETAJIJIOB U

aM(pOTEepHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMH U aM(OTEpHBIX

TUAPOKCUJIOB; HEOPTaHUUYECKHUX COJIeH, XapaKTepU3yIOIIUX UX CBOWUCTBA.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA, COCTAaB,

noJydeHre u 6e30MacHOe UCTIOIb30BAHUE BAKHEHIIINX HEOPTraHMYECKHUX BEIIECTB B OBITY

U TIPAKTUYECKOH 1eATeIbHOCTH YeJIOBeKa
Tema 3.3. JlabopaTopHble 3aHATHUS OK 01
Unentuduxarms JlaboparopHnas pabota «aeHTuduxaiyss HEOPraHU4eCKNX BEUIECTBY. OK 02
HEOPTaHUYECKUX Pemenne »sKcrepUMEHTANbHBIX 3a7ad MO XWMHUYECKHUM CBOMCTBAM METaIOB U OK 04
BEIIECTB HEMETAJIJIOB, [0 PACMIO3HABAHUIO U MOTYYSHHUIO COSIMHEHUI METaJJIOB M HEMETAJLIOB. 2

WNnenrudukanus HEOPraHMUECKUX BEIIECTB C MCIOIB30BAHUEM UX (PU3UKO-XUMUYIECKUX

CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyibdart-,

KapOOHAT- U XJIOPUI-AHHOHBI, HA KATHOH aMMOHHSI
KonTpoabHast pabora 2 |CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 22
Tema 4.1. [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannyeckoit OK 01
Knaccudukanus, XUMUHU. MeCTOo U 3HaueHHE OPTaHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK MOPSAOK COEJUHEHHs] aTOMOB B MOJIEKYJIE COIVIACHO HX
HOMEHKJIaTypa BAJIGHTHOCTU. OCHOBHBIE TMOJOKEHUS TEOPUM XHUMHUYECKOTO CTPOEHUS OPraHUYECKHUX
OpraHM4YecKuX BemecTB | coeauHeHuit A.M. bytnepoBa. VYIuiepoaHbI CKEJIET OpPraHUYeCKOM MOJIEKYJIbI.

3aBUCUMOCTb CBOWCTB BEILIECTB OT XUMHYECKOI'O CTPOEHMsI MoJeKyl. M3omepus u 5

HU30MEpHI.

[Tonsatne o ¢ynxouoHaneHoW rpynme. Paaumkan. Ilpunnunsl — kiaccuduxanuu
OpraHMYEeCKUX  coeluHeHuil.  MexayHaponHas  HOMEHKJIaTypa W NPUHIUIBI
HOMEHKJIATypbl OpraHu4Yeckux coeanHeHuil. [lonarue 06 a3oTcoaepKalmx COeIMHEHUSX,
OMOJIOTUYECKH  aKTHBHBIX  BemiecTBax  (yrieBogax, »JKuhpax, Oenkax u  Jap.),
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUAX (MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO)




IIpakTHyeckue 3aHATHA

HoMeHnknatypa oOpraHudeckux COECIUHEHHUH OTAEIbHBIX KIAcCOB  (HACBILICHHBIE,
HEHACBIIICHHbIE M apOMAaTHYeCKUE YTIJIEBOAOPOABI, CIHPTHI, (EHOJNbI, aIbACTH]IbI,
KETOHbI, KapOOHOBble KHUCIOTBI U Jp.) CocraBieHHe TMONHBIX M COKPALEHHBIX
CTPYKTYPHBIX (OpPMYJI OpPraHMYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCHONb3YsS HX
Ha3BaHUs IO CHUCTEMATUYECKOH W TpPUBHUAIBHOM HOMEHKIAType (3TWIIEH, aleTUIIEH,
rIuiepuH, ¢enon, Gpopmanbaerui, YKCycHas KHUCJIOTa, MIMIUH). PacueTsl mpocreiiiei
(GbopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOr 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX
COeIUHEHUN

OU3UKO-XMMHUYECKHE CBOMCTBA OpPraHMYECKUX COCIMHEHUN OTAEIbHBIX KJIIACCOB
(ocobeHHOCTH KITacCH(PHKAIIMK U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJOTHYSCKUH psl U
obmiast gopmyna; m3omepus; (HU3MUECKHE CBOMCTBA; XUMHUYECKUE CBOWCTBA; CIOCOOBI
MOy YCHU ):

— IpeJenbHbIC YIIIEBOAOPOAbI (alKaHbl U IUKIOATIKaHb). ['OpeHHe MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHHMKOB TeIJa B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBAa NPUPOAHBIX
YIJIEBOJOPOAOB, HAX0KICHHUE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HempezenbHble (aJKEHbI, AIKUHBI M alKaJUCeHbl) U APOMATHYECKHUE YIIIEBOAOPO/IbIL.
I'openue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOIO IUIAMEHH ISl CBAPKU U PE3KU
METaJUIOB

— KHUCJIOPOJICO/IEpIKale COeTUHEHUs! (CTUPTHI U (DeHOJIbI, KApOOHOBBIE KUCIIOTHI U 3QUPHI,
aNbJCTUIBI M KETOHBI, XHUPHI, yrieBojbl). [IpakTudeckoe MpUMEHEHHE ITHICHTIUKOIS,
rmiepuHa, ¢Genona. [lpumenenue dopmanbaeruaa, ameTanbIeruaa, YKCYCHON KHCTOTHI.
Mpi1a KaKk COJIM BBICIIUX KapOOHOBBIX KHCIOT. MOIOIIME CBOMCTBA MbLIa

- a30TcoAepKalIe COCIIMHECHHUS (aMuHBI u AMUHOKHCIIOTBI, OenKn).
BbICOKOMONEKYISIpHBIE  COeMHEHUsI (CHMHTETHYECKHE M OWOJIOTHYECKU-aKTHBHEIC).
Mounomep, nonaumep, CTpyKTypHOe 3BeHO. [lonmmmepusanus 5sTHiIeHa Kak OCHOBHOE
HAIPABJICHUE €T0 UCIIOIb30BAHMS.

I'eHeTHYeCKas CBSA3b MEXKAY KJIAaCCAMHM OPraHU4YECKUX COEIMHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHUYECKUX COCTUHEHNH OTAETIbHBIX KJIAcCOB (TpUBHAIbHASA U
MeXIyHapoaAHasi HOMEHKJIaTypa, XUMHUUECKHUE CBOMCTBA, CIIOCOOBI MOJIy4EHNUs):
npesenbHble (aJKaHbl M HUKIIOAIKaHbI), HeTpeiebHble (AJIKeHbI, aJIKMHbI U aJIKaJUeHbI) U
apoMaTHYeCKHE yTIeBOIOPOAbI, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
aJIbJIETU/IbI U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS.
3a/aHusl Ha COCTaBJIEHUE YPAaBHEHUN XMMUUYECKUX PEaKLUii C yJaCTHEM OpraHMYeCKHX

OK 01
OK 02
OK 04




BCIICCTB HAa OCHOBAHHHU UX COCTaBa U CTPOCHU

IIpakTHYeckue 3aHATHA

CocraBneHre cxeM peakiuuii (B TOM YHCJIE TIO MPEIOKEHHBIM IIEeTI0YKaM MpPeBpalieHui),
XapaKTEpU3yIOIIUX XMMHUYECKHE CBOMCTBA OPraHMYECKMX COEIMHEHUN OTIENIbHBIX
KJIACCOB, CIOCOOBI MX MOJyYEHHUSI U Ha3BaHHE OPraHUYECKUX COCAMHEHUN MO TPUBUAIBHOU
WM MEXKIYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETHUYECKMX  3aJaHMl HA  CBOMCTBaA
OpraHMYECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB

JlaGoparopnas padora“lIpeBpaiieHus OpraHM4eCKUX BEIIECTB PU HArpeBaHuU'".
[Tonydyenue 3THIIeHAa U U3YYEHHE €r0 CBOMCTB. MoAENMpOBaHUE MOJIEKY] U XUMHUUYECKUX
MPEBPAILICHUI HA IPUMEPE dTaHa, STUIICHA, alleTUJICHA U JIp.

Tema 4.3.
Wnentudukanus
OpraHUYECKUX BEUIECTB,
WX 3HAYCHUE U
NpUMEHEHHE B OBITOBOU
Y MIPOU3BOACTBEHHOMN
JeATETbHOCTH YeIOBEKa

buooprannueckue coeauHeHus. llpuMeHeHHe W OHOJOTMYECKash POJIb YIJIEBOJOB.
Oxucienne YIJII€BOAOB — UCTOYHUK DHCPIUH XKUBBIX OPraHU3MOB. O6actn IMPUMCHCHU A
aMHHOKHUCIIOT. [IpeBparieHus OEJIKOB MHUIM B OpraHu3Me. buonornyeckue (GyHKIUU
OenkoB. buonoruueckue QyHKIMM KUpPOB. Poib opraHMYecKod XUMHUH B peEIICHUU
po0JieM MUIIEBON OE30MaCHOCTH

Ponp opranudeckoil XMMHHM B pENICHUH TPOOJIIEM SHEPreTHYECKOW Oe30MacHOCTH, B
Pa3BUTUU MEJULMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB HHEPTUU
(anmpTEepHATUBHBIE UCTOYHUKH >HEeprun). OnacHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI
OPraHMYECKUX BEIIECTB OTACTBHBIX KIIACCOB (YTJIEBOIOPOMABI, CHUPTHI, (HEHOIIBI,
XJIOPOpTraHMYECKHE MPOU3BOJHBIC, aJbACTUABI M Ap.), CMBICT IOKa3zaTeis MpeaeabHO
JIOITYCTUMOW KOHUEHTPALUHU

JlaGopaTopHble 3aHATHSA

Jlaboparoprnas pabora: “VneHTUdUKANUS OPraHUYECKUX COCIUHEHUH  OTIEIhHBIX
KJIacCoOB”

WnenTudukanyus OpPraHUYECKUX COCIMHEHMH OTAENBHBIX KIAaccoB (Ha Tpumepe
abJIETHIOB, KpaxMala, YKCYCHOM KUCIIOThI, OEJIKOB U T.II.) C UCIOIb30BaHUEM HX (PU3UKO-
XMMUYECKHX CBOIMCTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuid. J[eHaryparus Oenka mpu
HarpeBaHuu. lIBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHATMTUYECKOTO CHTHANA C
TOYKM 3pEHUS XUMHUYECKMX IIPOLECCOB NPHU INPOTEKAHUH KaueCTBEHHOM peaKIuH,
MO3BOJIAIONIEH HACHTU(UIMPOBATH MPEJI0KEHHbIE OPraHMYECKHE BEIIeCTBa

KonTpoabnas padora 3

CrpyKTypa 1 CBOICTBa OPraHNYECKUX BELIECTB

OK 01
OK 02
OK 04

Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX pPeaKkIuii




Tema 5.1. CxkopocTb

CKopoCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DAaKTOPOB: MPUPOABI pPearupyrouux

OK 01

XUMHYECKHUX PeaKIHil. BEIIECTB, KOHLEHTpPAlMM pEarupyrolluX BEUIECTB, TEMIEpaTyppl U  IUIOAAU OK 02
XUMHUECKOE PABHOBECHE | PEAaKIIMOHHOM moBepXHOCTU. TemnoBble 3(PQGEKThl XUMHUECKUX peakuui. OK30- U
SHJIOTEPMHUUYECKHE, PEAKLIUH.
OOpatuMocTh peakiuii. XUMUYECKOEe PAaBHOBECHE M €ro CMEIICHHE MOJl JCWCTBUEM
pasnu4HbIX (AKTOPOB (KOHLIEHTpPALUsl PEAreHTOB WIM NMPOLYKTOB PEAKIMH, JaBJICHUE,
TeMmrepaTrypa) Ui CO3JaHUS ONTUMAIBHBIX YCJIOBUH MPOTEKAaHUS XUMHYECKUX
npoueccoB. [Ipunnun Jle-IllaTense
IIpakTHyeckue 3aHATHSA OK 01
Perienne npakTHKO-OpUEHTUPOBAHHBIX 33aJaHMH Ha aHanu3 (PAKTOPOB, BIUSIONIMX Ha OK 02
U3MEHEHHUE CKOPOCTH XUMHUYECKOW peakuuu, B T.4. C TO3ULUH BSKOJIOTMYECKH
11eJ1eCO00pa3HOro MOBEIEHHsI B ObITY M TPYJOBOH AEATEIBHOCTH B LEJAX COXpaHEHHUs
CBOETO 3/I0POBbS M OKPY’KAKOLIEN PUPOIHON CPEIBL.
Pemenne npakTuKo-OpUEHTHUPOBAHHBIX 3aJaHUN Ha npuMeHeHue npuHiuna Jle-I1llarense
JUISL HAXOX/ICHUs HalpaBJI€HUS] CMELICHUS PaBHOBECHSI XMMHUYECKON peaklUy M aHaIu3
(GakTOpOB, BIMSAIOUIMX HA CMEIIEHHEe XMMUYECKOIO paBHOBECHS
Pa3neua 6. PacTBopsl
Tema 6.1. PactBopenue kak pusuko-xumudeckuii mpomecc. PactBopsl. CriocoObl MPUTOTOBIICHUS OK 01
[TonsiTHE O pacTBOpax pacTtBOpoB. PacTBoprMOCTb. MaccoBast 10J1s1 paCTBOPEHHOT'O BEIIECTBA. OK 02
CMbICH mMOKazaTenss NpeleNbHO JOMYyCTUMON KOHIIEHTPAllMM M €ro HCIOJIb30BaHHE B OK 07
OLIEHKE HKOJIOTMUYECKON O€30MacHOCTH.
[TpaBuia 3KOJIOrMYECKH 1eIECO00Pa3HOTO MOBEACHHS B OBITY U TPYAOBOW IEATETHLHOCTH B
LEJIAX COXPAHEHUS CBOEro 370POBbS U OKpYXarolled NPUPOIHOW Cpelsl; OMNAaCHOCTh
BO3/ICHCTBUS HA )KMBbIE OPTraHU3MbI ONPEICICHHBIX BEIIECTB.
TeMva 6.2. Mccren1oBaHue | Perenye mpaKkTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aaHHii Ha PACTBOPDI, HCIIOMb3YEMbIe OK 01
CBOMCTB paCcTBOPOB B OBITOBOM M IPOM3BOJACTBEHHOMN JEATENFHOCTH YEI0OBEKA OK 02
JlabopaTopHbIe 3aHATHS OK 04
JlaGopaTtopHnas pabota «I[IpuroroBieHue pacTBOpOB».
[TpurotoBieHre pacTBOPOB 3aJaHHOW (MaccoBoii, %) KoOHIEHTpamuu (C MPAKTHKO-
OpPUEHTHUPOBAHHBIMHU BOIIPOCAMHU) U ONPENETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha NPUTOTOBJICHUE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM eSITeIbHOCTH YeJI0BeKa OK 01




Tema 7.1. Xumus B ObITY
Y TIPOU3BOACTBEHHOMN
JIeSITEIIbHOCTH YeJIOBEKa

Hogeimme AOCTHMKEHUS XMMHUYECKOW HAYKHM M XMMHUYECKOW TEXHOJOTHHU. Poiib Xumuu B
00ecTieueHn SKOJOTUYECKOW, IHEPreTHYECKOW M TMHINEBOM O€301acHOCTH, Pa3BUTHHU
MeaunuHbl. [IpaBuna moumcka W aHamu3a XUMHYECKOH WHGOpMAaIlMU W3 Pa3IUYHBIX
HMCTOYHHMKOB (Hay4Hasl U ydeOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOM MH(OpMaIuu,
cetb lHTEpHET)

[MpakTnyeckne 3aHATHS

[Touck u aHamM3 KEHCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHHA C YYETOM
Oynymei npodecCHOHANBHOW JEATEIBHOCTH [0 TEMaM: Ba)KHEWINIME CTPOUTEIIbHBIC
MaTepHalibl, KOHCTPYKIMOHHBIE MaTEpPUaibl, KPACKH, CTEKJIO, KEpaMUKa, MaTepUAIIbI JJIs

OK 02
OK 04
OK 07

JJICKTPOHHMKH, HAHOMATepHUalibl, TEKCTHJIbHBIC  BOJIOKHA, HWCTOYHHMKH  DHEPTHUH, 4
OpPraHn4CCKUC U MUHCPAJIbHBIC yHO6peHI/ISI, JICKApCTBCHHLBIC BCIICCTRBA, 6BITOBaSI XUMUHAL.

3ammra: IlpeacraBieHue pe3yiabTaTOB pEIICHHS KEHCOB B (opMe MHHH-IOKIAna C
Mpe3eHTaluen

IIpome:xxyTouHasi aTTecTalusl MO JUCHUIINHE (3a4eT) 2
Bcero 78




3. YCJIOBUSI PEAJU3ALIMUA MPOTPAMMBI OBIIEOBPA3OBATEJBHOM
JUCLUILINHDBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MAaTEePHAJBHO-TEXHHYECKOMY 00eCIeYeHHI0

Jlnist peanmzaniul pOrpamMMbl JTUCHMIUIMHBI JIOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOIIHe
CHelMaNbHbIE TOMEIICHUS: Y4YeOHBIH KaOWHET XHMHUUM W/MIM Y4eOHOH XUMHYECKOU
nabopaTopuHu.

O6opynoBanne  y4eOHOIo Ka0uHeTa (HarasAHbIC nocoous): HabOpbI
IIAPOCTEPKHEBBIX MOJIEJICH MOJIEKYJI, MOJICTH KPUCTAIUIMYECKUX PEUICTOK, KOJUICKIIMU MPOCTHIX
Y CJIOKHBIX BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUICKIIMsSI TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia MenaeneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa O00y4YeHHsI: KOMIIBIOTED C YCTPOHCTBAMU BOCIPOHM3BEICHUS
3ByKa, HPUHTEp, MYJIbTUMEIUA-TIPOEKTOP C DHKPAaHOM, MYJIbTHUMEIHIHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALINMN.

Oo6opynoBanue J1aopaTopum M padoyMx MecT Ja0OpaTOpPUM: MEH3YPKHU, MUMETKHU-
KareJIbHUIIbl, TEPMOMETPBI, MHUKPOCKOII, JYIIbl, MIPEIMETHbIE M TOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUIT KamelbHBIX peakIuid, (UIbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKJISIHHBIE TPOOWPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TaJIOYKH, INTATUBBI JUIS
pOoOUPOK; MEPHBIC IIMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BODOHKHU JIEJIUTEIbHBIC IMIHHAPUICCKUC
(50-100 wmu1), cTynku ¢ mecTukoM, GaphopoBbie YaIlKH, MTHHIETHI, QUILTPhI OyMaKHbIC, BaTa,
MapJisi, YacoBble CTEKJa, 3JEKTPOIUIMTKH, JIaOOpaTOpHBbIE IUTATUBBI, CIHUPTOBBIE TOPEINIKHU,
CIHMYKHU, IpUOOp ISl TOIy4YeHHUs ra30B (WK MPOOHMpKa ¢ Ta300TBOAHON TpyOKoil), Aeprkarenu
JUIs IPOOUPOK, CKIISIHKH JUIS XpAaHEHUS PEaKTHBOB, pa3daTOYHBIC JIOTKH; XUMHUUECKUE CTAKaHBI
(50, 100 u 200 mu); mmarTeny; MHHIETHI, TUTEIbHBIC IIUIIILL, CEKYHIOMEPHI (TaiiMepbl), MEpHbIC
npooupku (Ha 10-20 ma) u mepbie koa0bl (25, 50, 100 u 200 mn), BomsHas OGaust (win
TEPMOCTAT), CTCKJISHHBIC MAIOYKH;, KOHHUYeckue KoimObl mas turpoBanus (50 m 100 mu);
WHIMKAaTOPHBIE TOJOCKM Juiss onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIM HHAUKaTOpP; nureTku Ha 1, 10, 50 mn (v mo3arops Ha 1, 5 u 10 mur), GropeTku
JUISE TATPOBaHUS, MeAUIIMHCKHE mmpuisl Ha 100—-150 M1, maGopaTopHbIe W/WIIM aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1aboparopHoe 000py10BaHUE.

3.2. UnpopmanmnonHoe odecriedyeHue 00yueHust

1. Taopuensu, O. C. Xumus: 10-i kinacc: 6a30Bbiit ypoBeHb: yueOHuk / O. C. ['abpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mata
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-ii kinacce: 6a30Bbiii ypoBenb: yueOnuk / O. C. I'aOpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mata
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCLHUIIJINHBI
KoHTponb M oOlleHKa pe3ynbTaToB OOyYeHHUsl OCYILECTBIISIETCS NpenojaBaTeieM B

mporecce MPOBEACHHUS MPAKTUYECKUX 3aHATUI U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe
BBIMOJIHEHHUST  OOYYAIOIIMMUCS ~ MHIUBUAYAJIBHBIX  3aJaHUN, MPOEKTOB, HCCIICAOBAHHM.
PesynbraTel 0Oy4eHHS ONpENENSIOT, YTO OOydJaromyecs JMOJDKHBI 3HAaTh, IMOHUMATh H
JEMOHCTPHUPOBATh 10 3aBEPIICHUN N3YUEHUS TUCITUTUINHBI.

s hbopMupoBaHUs, KOHTPOJIL U OLEHKU Pe3yIbTaTOB OCBOEHUS Y4eOHOM TUCIUIINHBI
HCIOJIb3YETCsl CUCTEMA OLIEHOUHBIX MEPOIPUITUH, IPEACTaBISIONAs coO00H KOMIUIEKC y4eOHBIX
MEpOINPHUATUHA, COTJACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIUPOBAHHBIX C y4ETOM
OI'OC COO (mpeametHsie pe3yibratsl o aucuuiuinbe) u I'OC CIIO.

O6mas/npodeccronanbpHas Pa3nen/Tema Tun OLleHOYHBIX MEPOIPUATHI
KOMIIETEHIIUS
OK 01. Beibupats | P 1 Temsr 1.1, 1.2 VYerubiii onpoc TectupoBaHue,
criocoObl  pemenus 3amad | P 2 Temsr 2.1, 2.2 Pemenue 3amau. Ilpaktuueckue
npodeccuoHaIbHON P 3 Tems 3.1, 3.2,3.3 paloThI. JlaGopaTopHsble
JIeATEIIbHOCTH, P4 Tems1 4.1,4.2,4.3 paboTHI. Pa3noypoBHEBBIE
NPUMEHUTEITBHO K | P5Temas.1 3aIaHUs.
pa3IMYHBIM KOHTEKCTaM. P 6 Tems1 6.1, 6.2 BelntonHEHNE KOHTPOIBHOTO
P7 TecTa.
OK 02. Hcnons3oBats | P 1, Temsr 1.2 [TpakTnueckue paboThI.
COBPEMEHHbBIE cpeactBa | P 3, Temsr 3.1.,3.2,3.3 KonTponbHbie paboTHl.
IIOMCKA, aHaau3a u | P4, Temr1 4.2, 4.3 Pa3noypoBHEBEIE 3a1aHUS.
HWHTEpIpeTaIuu P5Tema 5.1 Keiic-3amanusg. Pemenne 3agauy.
UHpOpMaLUU u | P6Tems6.1,6.2 XapakTepUCcTHUKa BELIECTB.
UH(POPMALIMOHHBIE P7 Brimonnenue KOHTPOJIIBHOI'O
TEXHOJIOTHH JUISt TecTa
BBITIOJTHEHUS 3a1a4y
npogeccruoHaIbHON
JESATEIIBHOCTH
OK 04. Dddextuao | P2, Tema 2.2 [TpakTHKO-OpHEHTHPOBAHHbIE
B3aMMO/ICIICTBOBATH u | P3Tema3.3 3aJaHus, nabopaTtopHbIe
paboratb B kojuiektuBe W | P 4, Temnr 4.2, 4.3 paboThI, KeHC-3aIaHus
KOMaH/E P6Tema6.2
P7
OK 07. CopeiictBoBats | P 6 Tema 6.1 [TpakTHKO-OpHEHTHPOBAHHbIE
COXpaHEHHUIO OKpyxaromien | P 7 3a/1aHuS. Keiic-3ananus.
cpenpl, MogenupoBaHue NpOLECCOB B
pecypcocOepexreHuto, OKpYXarollel Cpelie Ha OCHOBE
OPUMEHSTh  3HAaHUS 00 M3Y4YEHHOI'0 MaTepuaia.
M3MEHEHUU KJIuMara,
INPUHLUIBL  OEepexRIIMBOTrO
IPOM3BOJICTBA,
s deKkTUBHO AeicTBOBAThH
B Ype3BbIYAHBIX
CUTYaLUsAX
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