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Pabouas mporpamma coctaBieHa B coorBeTrcTBuu ¢ PI'OC cpemsero npodecCHOHaIBHOIO
obpa3zoBaHust U y4eOHBIM ITAHOM IPOTPaMMBbl MOATOTOBKH CIELUAIUCTOB CPEIHETO 3BEHA (MHAEKC —
OJ1.07) cpennero mpodeccHoHanbHOro oOpa3oBaHus no crneuuanbHocTH 38.02.03 OmnepanuoHHas
JEITEIbBHOCTh B JIOTHCTHKE, YTBEpXKAEHHBIM pekTtopom @PI'BOY BO «Cankr-lIletepOyprekuit
rOCyJapCTBEHHBIN YHUBEPCUTET TeeKOMMYHUKanui uM. npod. M.A. bonu-bpyesuua» 28 mapra 2024 r.,
npotokoi Ne 3. u mpuMepHO# nporpaMmoii o oouieo0pa3oBaTeIbHON y4eOHON TUCIUIUIMHE « XUMHUIY,
pekoMeHIoBaHHOM @enepatbHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM YyupexacHUueM «DenepanbHbli
HWHCTHUTYT Pa3BUTHs 0Opa30BaHUM.

CocrtaBurens: 5. /,

[IpenonaBarens L / Lot W.I1. EBHyKOBa
(moanucy)

COT'JIACOBAHO / g

I'maBusbIi cnenuanuct HTb YUOP / P.X. AxTpeeBa
(nt/ﬁiICL)

OBCYXIEHO

Ha 3aCellaHUU TMpeaMEeTHOW (UMKIoBOH) komuccuu Ne 3 (MaTeMaTHYECKHMX H €CTECTBEHHO-HaAy4YHBIX
JIUCITUTLITHH )

7 despains 2024 r., mpotokos Ne 6

[Ipencenaress NpeAMETHON (LUKIOBON) KOMUCCHH:
é\/ K.¢-m.u. [.B. JIunn
4

(moamuck)

OJJOBPEHO

MetonuyeckuM coetoMm CankT-IleTepOyprekoro xomnemka TenekoMMyHukanuii um. O.T. Kpenkensa
14 ¢pespans 2024 r., mpotoxoi Ne 3

3amecTuTens qUpeKTopa no yuebnoi padore koemxa CII6 I'YT

aéit — H.B. Kanununa
(momuck)
COI''TACOBAHO -
-~ 17
Hupexrtop xomtemxka CII6 I'YT /(7 7
i T.H. Cupotckas
(nommcb)/
COI''TACOBAHO

Hupextop nenapramenta OKOJ] ////'/ 77
il ////%/ C.U. BacumuH

(monmuce) -




IHOACHUTEJbHAS 3AIINCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEU NTPOI'PAMMBbI YYHEBHOU JUCHUITJIMHBI

1.1 MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbI:

VYyeonas qucrummuHa O1.07 XumMus sBisieTcs 00s3aTeIbHON YacThiO 00111e00pa30BaTEIbHOM
MOJIrOTOBKH 00pa3oBareibHOi mporpamMmel B coorBeTcTBUM ¢ PI'OC mo cnenmansHocti 38.02.03
OmneparmoHHas ACSITCIBHOCT B JIOTUCTHKE.

1.2 Ilnanupyemble pe3yJibTATHI 0CBOEHUS IMCUMILINHBI:

B pamkax nporpaMMbl yueOHOW TUCIMIUIMHBI 00YJAOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHHS

Koa u IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

HAaMMEHOBaHUe
(¢popmupyembix Oo61mme JAucuMmyimHapHbie
KOMIIeTEeHIM I

OK 01. B yacT Tpy/10BOro BOCIIUTAHUS: - BJIQJIETh CUCTEMOW XMMHUYECKUX 3HAHUM,
- TOTOBHOCTb K TpPYyAY, OCO3HAHME | KOTOpas BKJIOYAET: OCHOBOIOJArarolue
LIEHHOCTH MacTepCTBa, TPYI0JI00HE; HNOHATHS (XUMHUYECKUI D3JIEMEHT, aToM,
- TOTOBHOCTh K aKTUBHOH JEATEIBHOCTH | 3JCKTPOHHAs 00OJIOYKa atoma, s-, p-, d-
TEXHOJIOTUYECKOI U COLMAJIHOM | 3JIEKTPOHHBIE OpOUTAM aTOMOB, HOH,
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH | MOJIEKYJIa, BaJICHTHOCTb,
HMHUIMHAPOBATh, IUTaHUPOBATh U | BJIEKTPOOTPHULIATENIBHOCTD, CTEIEHb
CaMOCTOSITEJIbHO ~ BBIIOJHATh  TaKyIO | OKUCICHHUS, XUMHUYECKas CBsI3b, MOJb,
NesITeIbHOCTb; MOJISIpHAs —Macca, MOJIAPHBIA  00beM,
- HHTEpeC K Ppa3IuuHbIM cdepam | yIIIepOAHBIH  CKeneT, (QYHKIHOHAIbHAS
poecCUOHAILHOMN 1EATENIbHOCTH, IpylIa, pajauKai, H30MepHs, H30MEpHl,
Osaanenue YHHBEPCAJBHBIMHU | TOMOJIOTMYECKUI pan, TOMOJIOTH,
y4eOHbIMHU NMO3HABATEJIbHBIMHU | YTJIEBOAOPOJBI, KHCIIOPOA- u
AedCTBUSIMU: a30Tco/epIKallue COEJIMHEHMUS,
a) 0a3oBbIe JIOTHYECKHE 1eiCTBHUS: OMOJIOTMYECKH  aKTMBHbIE  BEILECTBa
- CaMOCTOSTEIbHO (OPMYIHPOBATh U | (YIJICBOABI, IKHPBL, OCNKH), MOHOMEp,
aKTyaJU3UpOBAThH npobieMy, | moiuMmep, CTPYKTYpHOE 3BEHO,
paccMaTpuBaTh €€ BCECTOPOHHE; BBICOKOMOJIEKYJISIPHbIE COEJTMHEHMS,
- YCTaHaBIIUBAaTh CYLIECTBEHHBIN | KpUCTaJLINYeCKas peleTka, THUIIBI
MIPU3HAK WJIM OCHOBAHMUS JJISl CPABHEHUS, | XUMUYECKUX peakuuil  (OKUCIUTEIbHO-
KJaccuukanuu 1 0000IIeHus; BOCCTaHOBUTEIIBHBIE, IK30-U
- ONpeAensaTh Leaud JeSATENbHOCTH, | SHAOTEPMHUYECKHE, peakUMH  HOHHOTO
3ajaBaTh IapaMeTpbl M KPUTEpUU HX | oOMeHa), pacTBop, JJIEKTPOJINTHI,
JOCTUKECHMUS; HEDJIEKTPOJIUTHI, IEKTPOJINTUYECKAS
- BBIBIATH  3aKOHOMEPHOCTM M | IMCCOLIMALIMS, OKUCJIUTENb,
IIPOTUBOPEUYUSI B  PACCMaTPUBAEMBIX | BOCCTAHOBUTENIb, CKOPOCTb XUMHUYECKOU
SIBIICHUSX; peakuuu,  XMUMHYECKOe  pPaBHOBECHE),
- BHOCUTbh KOPPEKTHUBBI B JEATEIBHOCTb, | TEOPUU U 3aKOHBI (TEOpUS XMMUYECKOTO
OLICHUBATh COOTBETCTBHE pE3YyJbTaTOB | CTPOCHUS OpraHu4eckux Beuiects A.M.
LEJsIM, OLIEHUBAaTh PHUCKU IIOCIEINCTBUH | byTnepoBa, Teopus 3IIEKTPOIUTHYECKON
JIEATEIILHOCTH, Jccouranuu, nepuoandeckuit 3akon .M.
- pa3BUBaTh KpeaTUBHOE MBIILICHUE NpU | MeHeneeBa, 3aKOH COXPAaHEHUS MaccChl),
pelIeHNH KU3HEHHBIX MPoOIemM 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK
0) 6a3zoBbIe HCCJIeI0BATEILCKHE | XUMHUH, (DAKTOIOTHYECKUE CBEACHUS O
ACHCTBHSA: CBOMCTBax, COCTaBe, IMOJYyYEHUH H©
- BIIA/IETh HaBbIKaMU y4eOHO- | 6e30MMacHOM HCHOJIb30BAHUU BaXKHEUIIHX
UCCIIEIOBATENIbCKOM M NPOEKTHOM | HEOpraHWYEeCKUX u OpraHUYECKUX
NesITeIbHOCTH, HABBIKAMU pa3pelICHUs | BEMIECTB B  OBITY M MPAaKTUYECKOMH
npo0iem; JIeSITEJIbHOCTH YEJIOBEKa;




- BBIABIATH NPUYUMHHO-CJIEACTBEHHBIE
CBA3M M  aKTyalu3upoBaTh  3ajadvy,
BBIJIBUTaTh TUIIOTE€3y €€  pEeLICHHUS,
HaXOIUTh apI‘yMeHTBI JUUIA
JI0KA3aTelIbCTBA CBOUX YTBEP)KICHUH,
3a7aBaTb  IapaMeTpbl M  KPUTEPHUU
pelICHHUS;

- aHa.HI/I3I/IpOBaTB HOJIyT-IeHHBIe B XO0JI€
peleHus 3aJ1a49u pe3yJIbTaThl,
KpI/ITI/I‘IeCKI/I OILICHUBAThb nux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

- yMeTb IIEPEHOCUTHh 3HAHUS B
[O3HABATEJIIbHYKD W IPAKTUYECKYIO
00J1aCTH JKU3HEAEITEIBHOCTH,

- yMETb MHTEIrpUpPOBATh 3HAHHUA U3
Pa3HBIX MPEIMETHBIX 00JIaCTEeH;

- BbIABHUT'aThb HOBBIC HJCH, HpezmaraTb
OpI/II‘I/IHaJH)HI)Ie IIoaXO0abl N peHIeHI/ISI;

- CITOCOOHOCTH MX HMCITOJIL30BaHUS B
MO3HaBaTEIbHON M COIMAIILHOM
MpPaKTUKE

- YMETh BBIABIATH XapaKTepHbIEC MPU3HAKU
U B3aUMOCBSA3b M3YYCHHBIX TOHSTHIA,
IPUMEHATh COOTBETCTBYIOIME IOHATHS
IIpM ONHMCAaHWU CTPOEHUS M CBOMCTB
HEOPraHM4YeCKUX U OpraHUYeCcKuX
BEIIECTB M WX IMPEBpallleHUH; BBIIBIATH
B3aUMOCBSA3b XMMHUYECKMX 3HaHUH C
MOHATUSIMU M TPEACTABICHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEJAMETOB;

- yYMETb UCIOJIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COeIMHEHU
MEX1YHapOAHOI'O COI03a TEOPETUUYECKON U
NOPUKIAJAHOM XMMHH U  TPUBHAJIbHBIC
Ha3BaHMsI BaXHEMIIMX BeUIECTB (3TUJIEH,
alleTUJIEH, [JIMLEPUH, dbenon,
bopmanpaeruu, YKCyCHas KHCJIOTA,
[JIMIUH, yrapHbId Ta3, YIJIEKUCIBIH ras,
aMMHaK, raiieHas H3BECTb, HEralleHas
U3BECTh, NUTbEBas coja U JPYTUx),
COCTaBJIATh (POPMYJIBI HEOPTaHUYECKUX M
OpraHMYECKHUX  BEIIECTB,  ypaBHEHUs
XUMHUYECKHX peakUuil, OOBICHATh HX
CMBIC;  IOJATBEPXKJIATh  XapaKTEpHBIE
XUMHUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOILIMMHU 3KCIEPUMEHTaMH U
3aIUCSAMU ypaBHEHUH XUMHUYECKUX
pEaKLHnii;

- YMeTb YCTaHaBJIUBAaTh MPUHAJIECKHOCTh
U3YYEHHBIX HEOPTraHMYECKUX u
OpPraHUYECKUX BEILIECTB K ONpEACTICHHBIM
KjlaccaM W rpynmaM — COEIUHEHUH,
XapaKkTepu30BaTh UX COCTAB U BakHEHIIne
CBOMCTBA; ONpPENENSITh BHJIbI XUMUYECKHX
CBsA3EH (KoBaJIeHTHas, MOHHas,
MeTaJJIn4yecKasi,  BOJOpOJHAsi),  THUIIbI
KPUCTAIULIMYECKUX  PEIIETOK  BEILECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;
- chopMHpOBaTh  MpPEACTABICHUSA: O
XUMHUYECKON COCTAaBJISIIOIIEN
€CTeCTBEHHOHAYYHOH  KapTUHBI  MHpa,
pOMM  XMMHM B TIO3HAHUHM  SBICHHUA
Opupozbl, B (GOPMUPOBAHUU MBILIUIEHUS U
KYJIbTYpPbI JINYHOCTH, €€ (QYHKIIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOIMMOH JUIsS pelIeHus
MPaKTUYECKUX 3aJad M SKOJOTHYECKH
00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3/I0pOBbIO U IPUPOJIHOM cperie;

- yMeThb TMPOBOAWUTH  pacueTsl IO
XUMAYECKHM (opMysiaM ¥ ypaBHEHUSIM
XUMHUYECKHX PEAKIUU C HCHOJIb30BAHUEM
(U3MYECKUX BEJIWYUH, XapaKTePU3YIOIMINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:




Macchl, oO0beMa (HOpMabHBIC YCIIOBHS)
ra3os, KOJTMYECTBA BEIIIECTBA;
UCIIOJIB30BaTh CUCTEMHBIC XUMHYECKUE
3HaHUSA U1 IOPUHATUSA  pPELIEHUHd B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYaIHsIX,
CBsI3aHHBIX C BCUICCTBaAMU u nux
IPUMEHEHUEM

OK 02.

B o6gacTH HEHHOCTH  HAYYHOIO
MO3HAHMS:

- cOopMHUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3sBUTHUSA HayKH 51
OOIIIECTBEHHOM MPAKTHKUA, OCHOBAHHOI'O
Ha JTMaJIore KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO Mecra B
[OJUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM U
YUTATENbCKON KYJIBTYpPbl KakK CpeICTBa
B3aUMOJICHCTBUS MEXKIY JIIOABMH U
IIO3HaHHWA MHPaA;

- OCO3HaHHWE ICHHOCTH  HAy4YHOM

JIeATEIILHOCTH, TOTOBHOCTH
OCYULIECTBIISATh IPOEKTHYIO n
HCCIIEIOBATENBCKYIO JeITEeIILHOCTD
WHJIMBU1yaJIbHO U B IPYIIIIE;

OBjaaaenue YHHUBEPCAJIbHbIMHU
Y4eOHBIMH NMO3HABATEJIbLHBIMH
JeHCTBUAMM:

B) padora ¢ uHgopmanmei:

- BJIaACTh HaBbIKaMH MOJIYYCHHA
nH(OpPMAlUM U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAaMOCTOATCIIBHO OCYHICCTBIIATH
MOUCK, AaHalu3, CHUCTEeMAaTH3alUuI0 U

UHTEPIpETAINIO uH(popManuu
pa3IMYHbIX BUJIOB u bopm
IIPE/ICTaBIICHMS;

- CcO3/1aBaTh TEKCTHI B Pa3IUYHBIX
¢dopmarax ¢  y4eToM  Ha3HAYEHUS
uHbOpMAIMM H IIETICBOW ayAWTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MIPEJICTaBIICHNUS U BU3yaTH3alliH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaInH, ee
COOTBETCTBHE IPABOBBIM U MOpPAIBHO-
THYECKUM HOpMaM;

- HCII0JIb30BATh CpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTUH B
pelieHnn KOTHUTHBHBIX,

KOMMYHHKATHUBHBIX ¥ OPraHU3alMOHHBIX
3aMad ¢ coOmroJieHneM TpeOoBaHUU
OPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,

- yMeTh IUIAHHPOBATh U  BBIOJHATH
XUMHYECKHH SKCIIEPUMEHT (IpeBpalleHus
OpPraHMYECKUX BEUIECTB NPH HArpeBaHUH,
[OJlyYeHUE OTUJIEHAa U H3y4YEHHE €ro
CBOWCTB, KAYeCTBCHHBIC pEaKIHH Ha
QJIbJIETH/IbI, KPaxMall, YKCYCHYIO KHCIIOTY;
neHarypanus O€lIKOB TMpH HarpeBaHUH,
[BETHbIE peakUuu OEJIKOB; IPOBOAUTH
peaKuuu HMOHHOTO OOMEHa, OIpPEIeNsTh
Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC
peakmuu Ha Ccynbdar-, KapOoHaT- W
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS;
pemaTh 3KCHePUMEHTANBHBIE 3a/a4l 10
temam "Metamiel" u  "Hemeramnel') B
COOTBETCTBUM C TPaBUJIAMH TEXHUKHU
0e30macHOCTH  MPU  OOpallleHHH  C

BEILIECTBAMHU 51 1a00paTOPHBIM
00opyI0BaHUEM; IPECTaBIIATh
pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
¢bopme 3aIuCH ypaBHEHUI
COOTBETCTBYIOLIUX peakuuin u

(opMyIMpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToB;

- yMeTb AaHaJU3UPOBaThb XUMHUYECKYIO
nH(pOpMalIHIO, TOJYyYaeMyl U3 pa3HbIX
UCTOYHUKOB (cpencts MaccoBOM
nHpopmaiuu, cetb IHTEpHET U Apyrue);

- BJaJeTh  OCHOBHBIMH  METOJaMHU
HAY4YHOTO MO3HAHUSA BEIIIECTB u
XUMUYECKUX  sABJICHMH  (HaOIIO[eHue,
U3MEpEHHE, HKCHEPUMEHT,
MOJICIUPOBAHUE);

- yMeThb TMPOBOAWUTH  pacueTsl IO
XUMAYECKHM (opMysaM ¥ ypaBHEHUSIM
XMMHUYECKHX PEAKIUN C HCHOJIb30BAHUEM
(GU3NYECKUX BEITUYMH, XapaKTEPU3YIOMINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, o0beMa (HOpMalIbHBIE YCIIOBHS)
ras3os, KOJINYECTBA BEIIIECTBA;
WCTIOJBh30BAaTh CHUCTEMHBIE XHWMHYECKHE
3HaHUS IS TOPUHATHS — pelleHuil B
KOHKPETHBIX  JKHU3HEHHBIX  CHUTYaIUsX,
CBSI3aHHBIX ~C  BEIIECTBAMHM M HUX
MpUMEHEHHEM




TUTHCHBI, pecypcocOepekeHusl,
MPABOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€301MacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3alUThl HH(OPMAIIHH,
MH(POPMAIIMOHHOHN 0€30MacHOCTH
JIMYHOCTH,

OK 04. - TOTOBHOCTb K  CaMOpa3BMUTHIO, | - YMETb IUIAHUPOBAaTh U  BBIIOJHATH
CaMOCTOSITENIbHOCTH U | XUMUYECKUN IKCIEPUMEHT (TpeBpalleHus
CaMOOINPEEIICHHUIO; OpraHMYECKUX BEUIECTB IPU HarpeBaHUM,
-OBJIa/ICHUE HaBbIKAMU y4eOHO- | OJIyueHUEe OSTUJICHAa U H3y4YEHHE €ro
HCCIEA0BATENIbCKOM,  NPOEKTHOM U | CBOMCTB, KAueCTBEHHBIC pEaKIUU Ha
COLIMAJIbHOU JESITeNbHOCTH; QJIbJIETH/IbI, KPaxMall, YKCYCHYIO KHCIIOTY;
Ogaanenue YHHUBEpPCAJbHBIMHU | I€HaTypauusi OEIKOB IpU HarpeBaHuH,
KOMMYHUKATUBHBIMU /1efiCTBUSIMM: [BETHbIE peakUuu OEJIKOB; IPOBOAUTH
0) coBMecTHasi 1eSITeJIbHOCTD. peakiu HOHHOTO OOMEHa, OIpPEnesiTh
- MIOHUMATh u UCIIONIB30BaTh | CPEly BOJHBIX PACTBOPOB, KaueCTBEHHBIE
[IPEUMYIIECTBA KOMaHIHOU W | peakuuu Ha cynbpar-, KapOoHaT- U
WHIUBUAYAIBHON paboOTHI; XJIOPUJI-AaHUOHBI, Ha KaTHOH aMMOHHS,
-  [pUHUMATh  LEJIM  COBMECTHOMW | pemaTth 3KCHEPHUMEHTAlbHbIE 3a/Jadd I10
JIeATEIIbHOCTH, OpraHu30BbIBAThH u | temam "Meramubel" u "Hemertamnel") B
KOOpJAUHUPOBAaTh  JECUCTBUS 1O €€ | COOTBETCTBUM C [paBUJIaMH TEXHUKU
JOCTUKEHUIO: COCTaBJIATh wiad | 6e30macHOCTH  MpU  OOpallleHuu  C
NEHCTBUM, paclpeAensaTh PO C YUETOM | BEIIECTBAMU u 1a00paTOPHBIM
MHEHUI YYaCTHHKOB o0cyx1aTh | 000pyIOBaHUEM; MPEJICTaBISTh
pe3yJIbTaThl COBMECTHON pabOTHI; pe3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
- KOOPJAMHUPOBATh M BBIIOJHATH paboTy | popme 3anucu ypaBHEHUI
B YCJIOBUSIX P€aJbHOT0, BUPTYaJIbHOTO U | COOTBETCTBYIOLINX peakuuit u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS; (hopMynHUpoBaTh BBHIBOJBI Ha OCHOBE ITHX
- OCYILIECTBIISTh MMO3UTUBHOE | PE3YyIbTaTOB
CTPaTErMYECKOE MOBEJEHUE B Pa3IUYHbIX
CUTyalUsiX, MPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
Ognanenue YHHUBepCaAJbHBIMHU
PeryJIsITHBHBIMH 1eCTBUSIMH:

I') IPUHATHE ce0sl M APYTUX JIO/Aeii:
- TPUHUMATh MOTHBBI W apTyMEHTHI
JPYTUX JIFOJIEH [TPU aHAIIM3€ PE3YJIbTAaTOB
NeSITENIbHOCTH;
- IpU3HaBaTh CBOE IIPaBO M IIPaBo
JIPYTHUX JIIO/IeH Ha OMIMOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MU
C MO3MIIMU JPYTOTO YEJIOBEKA,;
OK 07. B 00s1acTH 3K0J10rHYECKOT0 - chopMHupoBaTh  TPEACTABICHUSI: O

BOCIIMTAHMSL:
- c(OpMHUPOBAHHOCTh 3KOJOTUYECKOU
KYJIbTYpBI, MOHUMAaHNE BIUSTHUS

COIMMAJIBHO-OKOHOMHWYCCKUX  IMPOLECCOB
Ha COCTOAHUC HpHpOI[HOﬁ U COIlMaJIbHOMH
Cp€abl, OCO3HAaHHuC rI100aJ5HOTO
XapaKkTepa 3KOJIOTHYCCKUX Hp06JICM;

- IUIAHUPOBAHWC W  OCYHICCTBIICHHC

XUMHUECKOU COCTaBJISIOIICH
€CTECTBCHHOHAYYHOW  KapTUHBI  MHpa,
poiM  XMUMHM B TIO3HAaHUU  SIBJICHUM
MPUPOJIbI, B (OPMUPOBAHUN MBITTUICHHUS U
KYJIbTYpPBI JINYHOCTH, €€ (QYHKIIMOHAIBHOM
TPAaMOTHOCTH, HEOOXOIUMOM NIJIsl peIIeHUs
MPAaKTUUYECKUX 33Ja4 M HKOJOTUYECKU
000CHOBAHHOTO OTHOLIEHHUS] K CBOEMY




JNEUCTBUA B OKpYXalollel cpeae Ha
OCHOBE 3HAHUA LEJIe YCTOWYHMBOIO
pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEIIpUATUE JICHCTBU,
MPUHOCSIINX BPE OKPYKAIOLIEH Cpeie;
- yMEHUE MPOTHO3UPOBATH
HeOIaronpusTHHIC JKOJIOTHYECKHE
IIOCJICACTBUS NpeANPUHUMACMBIX
JIEWCTBUI, IPEIOTBPAILIATh HX;

- paclldpeHue OmbITa JIeATENbHOCTU
AKOJIOTUYECKOW HANPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON 1
COLIMAJIbHON ACSITEIbHOCTH;

3I0POBBIO U IPUPOHON Cpene;

- YMETb co0oaTh IIpaBUJIa
9KOJIOTMYECKH 1eJ1eco00pa3Horo
MOBEACHUs B  OBITY U TPYyIOBOHU
JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOETO
30POBbSl M OKPY)KAKOLIEH NPUPOJHOU
Cpensl; YUUTBIBATh OIIACHOCTb
BO3/ICUCTBUS HAa JKMBBIE  OpPraHU3MBbI
OIIPEACIECHHBIX BEILECTB, IIOHUMAasi CMBICI
[IOKas3aTenst  IPENebHOM  JOIyCTUMOM
KOHLEHTpaluu




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHOM JJUCIIUTLJIMHBI

2.1. O0beM o0meo0pasoBaTeIbHON y4eOHOM IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

. O0bém B
Buna yueOHoii padoThl
yacax

O0beM yueOHOo# U CHUNTHHBI 78
B TOM YHCIIE:

38
TEOpPEeTUYECKOe 00yUeHUE
JlaGopaTopHbie pabOThI 10
MPAKTUYECKHUE 3aHSTHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28
13 HUX MTPOMEXKYTOUHas artectanus B hopme nuddepeHImpoBaHHOTO 3a4eTa 2




2.2 TeMaTH4YeCKHH IJIaH H coaecpikaHue NUCHUINJIUHDBI

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHble U NPAKTHYECKHe 3aHATHSA,
KOHTPOJIbHbIE Pad0ThI

Oo0LeMm
4acoB

dopmupyemMble
KOMIIETCHIIUH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa

Tema 1.1. Ctpoenue
aATOMOB XUMHNYCCKUX
3JIEMEHTOB U MPUPOA
XUMHUYECKOH CBSI3U

CoBpeMeHHass MOJielib CTpoeHusi atomMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMUYECKUU
DJIEMEHT. DJIEKTpOHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
(s-, p-, d-anemenTtbl). BajeHTHbIC 3JICKTPOHBI. BaleHTHOCTh. DJIEKTPOHHAsS MPHPOA
XUMHUUYECKON CBS3H. DJIEKTPOOTPULIATENIBHOCTh. BHUibl XUMUYECKOW CBA3M (KOBAJEHTHAs,
MOHHAsI, METAJJTHYECKasi, BOJOPOJIHAS) M CITIOCOOBI ee 00pa30BaHUs

IIpakTnyeckune 3aHATHSA

Pemenue 3anaHuii Ha UCIIOJIB30BAHUE XMMHMUYECKON CUMBOJIMKM M Ha3BaHUI COCIMHEHUN
[0 HOMEHKJIaType MEXJAYHapOJHOIO CO03a TEOPETUYECKOM M NPUKIAJHOW XUMHUHU U
TPUBMAJBHBIX HA3BaHUI JJIs COCTAaBJICHMS XUMHUYECKUX (OpMyNT JBYXaTOMHBIX
CO€IUHEHUIN (OKCHIOB, CyNb(QHUAOB, THAPUAOB U T.I.) M JPYrUX HEOPraHUYECKHUX
COEMHEHUH OTAEIBHBIX KIaCCOB.

[IpakTuueckue 3aJaHusl HA YCTaHOBJIEHUE CBSI3U MEXJy CTPOEHUEM aTOMOB XUMHUYECKHX
JJIEMEHTOB U IEPUOJUYECKMM H3MEHEHHEM CBOWCTB XHMHUYECKHX DJJIEMEHTOB M HX
COEJIMHEHUI B COOTBETCTBHH C NOJI0KEHHEM [leprnoandyeckoi CUCTEMBI.

OK 01

Tema 1.2.
[Tepronnueckuii 3aKOH
u Tadmuma J1.1.
Menpeneena

[Tepuonnueckas cucrema xumuueckux 3iueMeHToB .M. Menneneesa. Guznueckuii
cmbich [lepuonnueckoro 3akona /[.11. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUHU C MOJ0KEHUEM XUMHUYECKOr0 3jieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HaueHue [lepuoauueckoro 3akona /.M. Menaeneesa.
[Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IEMEHTOB.

IIpakTHYecKkne 3aHATHA

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XUMHUYECKHX 3JIEMEHTOB «MeTaJuTnuecKue / HeMeTalIn4eCKue CBOUCTBA,
SJICKTPOOTPULIATCIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM
CTPOEHUEM U IOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX deMeHToB J[. 1.
Menneneena

OK 01
OK 02

Pa3pnen 2. XuMu4yeckue peakuuu




Tema 2.1. Tumsl
XAMHYECKHUX PEaKUi

Knaccudukanms 1 TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIECTB.
CocrapneHue ypaBHEHUHN peakuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIeHHs], 0OMEHa, B T.4.
peaKIuii TOpeHMs, OKHUCICHHUSI-BOCCTAHOBIJICHHUS.

ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGHL )41
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii METOJIOM AJIEKTPOHHOTO0 OataHca. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITEIBHOCTH OPTaHU3MOB

IIpakTnyeckue 3aHATHSA

KonnuecTBeHHble OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl MO YPAaBHEHMUSIM XHMHUYECKUX peakuuid. Moy Kak eJuHHMIa KOJWYEeCTBa
BeniecTBa. MoisipHast Macca. 3aKOHBI COXPaHEHMsI MacChl M SHEPruu. 3aKOH ABOraipo.
Mounsipablii 00beM razoB. OTHOcUTEIbHAs IUIOTHOCTh ra3oB. Pacyersl 1o ypaBHEHUSIM
XMMHUYECKHUX pEeakiHil ¢ UCIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEKTPOTUTHYECKAS
JIMCCOIMAIINS M MOHHBIN
oOMeH

Teopuss »nexkTponuTudeckoil auccoruauuu. HOHBL DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonHoro ooMena. CocraBieHHe peakluii HOHHOTO OOMEHA MyTeM COCTaBJICHUS
UX TIOJHBIX W COKPAIICHHBIX HMOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC PEAKIIHH.
3amaHus HA COCTABIICHHE MOHHBIX PEaKITHid

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLINXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HFOHHOro oOMeHa, onpezeIeHue
CpeJibl BOAHBIX PACTBOPOB. 3aaHUsI HA COCTABJICHNE MOHHBIX PEaKIUM

KonTpoJsbnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKUE PCAKIIUU

OK 01
OK 04

Pa3nen 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Ipenmer Heopranuueckoi xumun. Kiaccudukanus Heoprannyeckux Beects. [IpocTbie
U CJIOKHBIE BenecTBa. OCHOBHBIC KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THIIPOKCH/IBI,
KHUCIIOTBI, COJIM ). B3anMOCBsI3b HEOPraHMYECKHX BEIECTB. ArperaTHbIe COCTOSHHS
BemecTBa. Kpucrammmyeckue u amopdHbie BerecTBa. THUITBI KPUCTATUTUYECKUX PEILIETOK
(aToMHasi, MOJICKYJISIpHAs!, HIOHHAsI, METAJUTNYECKas ). 3aBUCHMOCTh (DU3MYESCKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIICTKH. 3aBUCHMOCTh XUMUYECKOW aKTHBHOCTH
BEIECTB OT BHJa XUMHYECKON CBS3U M TUIIA KPUCTAUINYECKOI perieTku. [IpudnHebl
MHOT000pa3usl BEIeCTB

IIpakTnyeckune 3aHATHSA

HomMmeHnkiiatypa HeOpraHM4ecKux BEIIECTB: HA3BaHUE BELIECTBA UCXO/S U3 UX
XUMHAYECKON (OPMYIIBI MITH COCTABICHNE XUMUYECKOH (DOPMYITBI UCXO/Is1 U3 Ha3BAHHS
BemiecTBa 1o mMexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mpakThueckux 3aJaHWi MO KiaccH(UKAIMU, HOMEHKIATYpe M XUMHUYECKUM
dbopMyliaM HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YriIeKUCIBbIN
ra3, aMMHax, raiieHasi U3BeCTb, HETalleHas U3BECTh, IUTHEBAS CO/A U JIPYTUX): Ha3bIBaTh
U COCTaBJIATH (OPMYIIBI XUMHUUYECKHUX BEUIECTB, OMPEENIATh MPUHAICKHOCTD K KJIaccy.
HcTounnku XuMuIecKoi HHpOpMaIK (CPeICTB MaCCOBOM MH(popMaIuu, ceth MaTepHEeT
u apyrue). [louck nHpopManuu Mo Ha3BaHUIM, UACHTU(PUKATOPAM, CTPYKTYPHBIM

bopmynam

OK 01
OK 02

Tema 3.2. Ousuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKHX
BEIICCTB

Meramel. O0nme Gpusnueckre 1 XUMHYECKHE CBOicTBa MeTayuoB. CriocoObl OTyUeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKUBHCACATCIbHOCTU YCJIOBCKAa U
oprann3MoB. Koppo3us MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIIOB OT
KOPPO3HHU

Hemeramnsl. OOmme ¢usndyeckue M XUMHUYECKHE CBOMCTBa HeMETaIOB. THUIHYHbIE
cBoiictBa HemerauioB [V— VII rpynn. Knaccudpukanus u HOMEHKIaTypa COEIMHEHUN

HCMCTAJIJIOB. prTOBOpOTLI OMOT'€HHBIX 3JIEMEHTOB B npupoac

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNMYCCKUX BCUICCTB (OKCI/I)IOB,
TUAPOKCU 0B, KUCIIOT, cojieil u I[p) 3aKOHOMCpHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX
BCIICCTB, BOOOPOJHBIX CoeHHHeHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

OK 01
OK 02




I[MpakTnyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMI XUMHYECKMX pEaKLUMH C y4acTUEM IPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEUIECTB: METAIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIOB U
aM(pOTEepPHBIX JJICMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHWUH U aM(pOTEPHBIX

T'MJIPOKCU0B; HEOPraHUUYECKUX COJIEH, XapaKTepU3yIOLUX UX CBOMCTBA. 2

Pemenue npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTaB,

HoJIy4eHHe U 0e30MacHOe UCII0Ib30BaHNE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY

U IPAKTUYECKOH 1€ATEIbHOCTH YEJIOBEKA
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukanus JIaGoparopHas pabota «aeHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY. OK 02
HEOpraHMYeCKUX Pemenne »sKcnepuMEHTaNbHBIX 3aJad MO0 XUMHMYECKHMM CBOWCTBAM METAUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUIH METAIJIOB U HEMETAJIJIOB. 2

WnenTudukanys HEOpraHMYeCKUX BEIIECTB C MCIIOJIb30BaHUEM UX (DU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEpHBbIX KayeCTBEHHbIX peakuuidl. KauecTBeHHblE peakiuu Ha cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEIIECTB 2
Pasznen 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BelleCTB 22
Tema 4.1. [losiBieHME M pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckon OK 01
Knaccugukanus, XUMHUH. MeCTO 1 3HaYeHHE OpPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPraHUYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bytnepoBa. VYriepoaHblii CKeleT OpPraHU4ecKOW MOJIEKYIbI.

3aBUCUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOEHHA MoOjeKyl. M3omepus u 5

HU30MEDPBI.

[lonatue o ¢ysxkauonaneHoi rpynme. Panukan. Ilpunnunsr — knaccudukanuu
OPraHWYEeCKUX  COCIMHEHHH. MexayHapoJHas  HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIATypbl OpraHndeckux coeauHenuil. [lonstue o6 a3oTcoaepxaimx COeJMHEHUSX,
OMOJOrMYEeCKH aKTHUBHBIX BemlecTBax (yryieBojax, OKuUpax, Oenmkax ©  Jp.),
BBICOKOMOJIEKYIISIPHBIX COETUHEHUIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)




I[MpakTnyeckue 3aHATHSA

Homenknarypa oOpraHMYeCKHX COCIMHEHUN OTIENBHBIX KJIAcCOB  (HACHIIICHHEIE,
HEHACBIIIEHHBIE ¥ apOMAaTUYeCKHUE VYIJIEBOAOPOABI, CIUPTHI, (EHONBI, aJbJICTHIIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBieHHWE TOMHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (DOpPMyJl OpPraHMYECKUX BEIIECTB OTICIBHBIX KIACCOB, HCIONB3Yys HX
Ha3BaHMWsI TIO CHUCTEMATUYECKOW W TPUBUAIBHONH HOMEHKJIATYpe (STHIICH, AalleTUJICH,
riuieput, Qenon, Gpopmaibaerun, YKCycHash KUCIOTa, TIUIHMH). PacyeThl mpocreiiieit
(hOpMyIIBI OPraHUYEeCKOM MOJICKYJIBI, HICXOJISI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUHM OTIENIbHBIX KIAcCOB
(ocoOeHHOCTH Ki1accH(PUKAIMM ¥ HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTMYECKUN pal U
obmas ¢dopmyna; mzomepus; (pU3MUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI
MI0JIy4EHUs):

— TpelieNibHbIE YIJIEBOAOPOAbI (aJIKaHbl U LMKJIOAIKaHbl). |'OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOHCTBa HPHUPOIHBIX
YIIIEBOJAOPOAOB, HAX0XKICHHUE B IPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HenpezeNbHble (AIKEHbl, AJIKUHBbl U aJKaJUEHbl) U ApOMATHUUECKUE YTIIEBOJIOPOJBI.
I'openue aneTniieHa KaKk MICTOYHUK BBICOKOTEMIIEPATYPHOI'O ILUIAMEHU JUISL CBAPKU U PE3KU
METAJIJIOB

— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHMSI (CTUPTHI M (PEHOIIbI, KAPOOHOBBIE KUCIOTHI M dPUPHI,
IbJETUABl U KETOHBI, KUPBI, yriaeBojsl). IIpakTuueckoe NpuUMEHEHHE STUIIEHTIIUKOJI,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTHI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIOT. MoloII1e CBOWCTBA MblIa

— a30TCo/IepIKaILIHE COECIMHEHUS (amuHBI " AMUHOKHUCIIOTBI, Oenku).
BbicokoMonekynspHble  COeTUHEHUs (CHHTETHYEeCKHEe U OMOJOTHYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpyKTypHoe 3BeHO. [lonmmepusanus STHIIEHA KaK OCHOBHOE
HaIPAaBJICHUE €T0 UCIIOJIb30BAHMS.

I'emeTnyeckas CBA3b MCKY KilaCCaMM OPraHMYCCKUX COGI[I/IHCHI/Ifl

IIpakTHYeckue 3aHATHA

CBolicTBa OPraHUYECKUX COEAMHEHNUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MEXyHapOaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyUeHHS ):
npeiebHbIe (aJIKaHbl M LUKIIOAJIKAHbI), HENPeeIbHbIE (aJIKEHBI, aJIKUHbI U aJIKaJUEHbI) U
apOMAaTHYECKUE YIIIEBOIOPO/Ibl, CIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U APUPHI,
aJIbJIETHJIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSTMHEHMSI.

OK 01
OK 02
OK 04




3a,Z[aHI/I${ Ha COCTaBJICHHC ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUECM OPraHUYCCKUX
BCIICCTB HA OCHOBAHHU UX COCTaBa U CTPOCHUA

IIpakTnyeckue 3aHATHS

CocraBieHrEe CXeM peakluil (B TOM YHUCIIE M0 NPEUIOKEHHBIM LENOYKaM MPEBPALLEHUI),
XapaKTepU3yIOIIMX XMMHYECKAE CBOMCTBA OPraHMYECKMX COCIUHEHUN OTHEIIBHBIX
KJIACCOB, CIIOCOOBI X MOJMYyYSHHS U HA3BaHUE OPTaHUYECKUX COCIMHEHHN MO TPUBHAIBHON
WIM MEXAYHApOAHON CUCTEMAaTUYECKOU HOMEHKIIATYPE.

Pemienne  npakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHMYECKMX  3aJaHMM  Ha  CBOWCTBA
OPraHMYECKHUX COCIUHEHUN OTAEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IIpeBpalieHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHuu'.
[ToyueHue >THICHA U M3y4YEHUE €rO CBOWCTB. MOJETMpPOBAHUE MOJICKYT M XUMHYECKUX
IpeBpalleHnii Ha IpUMepe TaHa, ITUICHA, alleTHIICHA U Jp.

Tema 4.3.
WNnentudukanus
OpPraHMYEeCKHUX BEIIECTB,
nX 3Ha4YCHUE U
MIpUMEHEHNE B OBITOBOM
Y POU3BOACTBEHHOMN
JIeaTeIbHOCTH YeIoBeKa

buooprannueckue coeauHenus. I[IpumMeHeHMe W OHOJNIOTMYECKAas pOJIb  YIJICBOOB.
OxucieHue yrieBoI0B — UCTOYHUK YHEPTUU JKUBBIX OpraHu3MoB. O01acTv MpUMEHEHUs
aMHHOKHUCIIOT. [IpeBparieHuss OeNKOB NMHIM B OpraHu3Me. buonormdyeckue (QyHKIHUA
OenkoB. buonormdeckne QyHKOWH >KHPOB. Poilb OpraHMYecKod XUMHUH B PEIICHUU
po0JieM MUIIEBON 0€30IaCHOCTH

Ponp opraHuueckoil XMMUU B peHIEHUH NpOoOJeM 3HEpreTudyeckoil Oe30MacHOCTH, B
pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAlOB, HOBBIX MCTOYHUKOB DJHEPrUU
(anmpTEepHATHBHBIE UCTOYHUKHU 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTICNBHBIX KJIaccoB (YIrJeBOJOPOIbI, CHHUPTHL, (DEHOIBI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJMbAECTUABl U JAp.), CMBICH IOKa3aTelsl MpeleibHO
JOITYCTUMOM KOHIIEHTPaluu

JlabopaTopHbIe 3aHATHS

JlaGopatopnast pabora: “UneHTuduxanus OpPraHUYECKUX COCIUHEHUW OTIEIbHBIX
KJIacCOB”

Nnentudukanuss OpPraHWYECKUX COCJAMHCHWN OTIENBHBIX KJIAcCOB (HA MpuMepe
aNbJIETHIOB, KpaxMasa, YKCYCHOW KUCIIOTHI, OSIKOB U T.II.) C UCIIOJIb30BaHUEM UX (PU3HKO-
XUMHUYECKHX CBOMCTB U XapaKTePHBIX KAaYECTBEHHBIX peakiuil. JleHarypaius Oenka mpu
HarpeBaHuu. lIBeTHBIe peaknuu OCIKOB. BO3HMKHOBCHHE aHAIMTHYECKOTO CHTHANIA C
TOYKH 3pEHUS XUMHUYECKHX TIPOIECCOB TpPHU TPOTEKAHWU KAUECTBEHHOM pEaKIIHH,
MTO3BOJISIONICH WICHTH(OUIIMPOBATH MTPEITIOKEHHBIC OPTraHMIECKHE BEIICCTBA

KonTposbnas padora 3

CrtpyKTypa 1 CBOICTBa OPraHUYECKUX BELLIECTB

OK 01
OK 02
OK 04




Pa3zgen 5. Kunernueckue n TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peakunﬁ

Tema 5.1. CxkopocTb
XUMUYECKHUX PEaKLIUM.
XUMHUYECKOE PABHOBECUE

CKOpOCTh peakiiy, €e 3aBUCUMOCTb OT Pa3IUYHBbIX (PaKTOPOB: MPUPOABI pearupyrommx
BEILIECTB, KOHUEHTpAMM pEarupyrolMxX BEIIECTB, TEMIEPATypbl M  IUIOLIAIU
PEaKIIMOHHON IMOBEPXHOCTU. TemioBble A(PQGEKT XUMHUYECKUX peakuui. OK30- H
SHJAOTEPMUUYECKUE, PEAKIINH.

OOpatumMocTh peakiuil. XMMHUYECKOe PAaBHOBECHE M €ro CMEIICHHWE TOJ[ JCHCTBHEM
pa3nuuHbIX (aKTOpOB (KOHIEHTpAIUsl PEareHTOB WM MPOIYKTOB pPEaKIMH, JaBlCHUE,
TeMIlepaTypa) [MJisi CO3JaHUsl ONTUMAJIBbHBIX YCJIOBHM MPOTEKAHUS XUMHUYECKUX
npoueccoB. [Ipunnun Jle-IllaTense

OK 01
OK 02

IlpakTH4yeckue 3aHATUSA

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHAIU3 (AKTOPOB, BIUAIOIIMX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKONW peakuud, B T.4. C MO3ULUUN DKOJOTMUYECKU
11eJIecO00pa3HOr0 MOBENCHHSI B OBITY M TPYAOBOM NEATENFHOCTH B IENISAX COXPAaHEHUS
CBOETO 3/10POBbsI U OKPYXKaroLIeH MPUPOAHON CPEbI.

Pemenne npakTuKO-OpHEHTHPOBAHHBIX 33/laHUN Ha NTpuMeHeHne npuHiuna Jle-Ilarense
JUI HaXOXKJICHUs HAIPaBJICHMs CMEIIECHUS PAaBHOBECUS XMMHUYECKOM PEAKLUU U aHAIU3
(akTOPOB, BIMAIONIMX HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02

Paznen 6. PacTtBopbl

Tema 6.1.
[TonsiTue o pacTBOpax

PacTBopeHue kak ¢pusznko-xumuueckuii nmpoiecc. PactBopbl. CiocoObl MPUTOTOBJICHUS
pacTBopoB. PacTBopuMOcTh. MaccoBast 10J1si paCTBOPEHHOTO BEIIECTBA.

CMmbIcnl TOKa3zaTenss NpelelbHO JOMYCTMMOW KOHLIEHTPAlMM U €ro HCIHOJIb30BaHHE B
OLIEHKE HKOJIOTMYECKON O€30MacHOCTH.

[TpaBuiia 5KOJIOTrMUECKH 11€J1eCO00Pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIEATEIHHOCTH B
LENSIX COXPAaHEHHs CBOErO 3[0POBbS M OKPY)KAIOIIEH IPUPOAHON CpeIbl; ONAacCHOCTh
BO3)1€I>1CTBI/I$I Ha )XMUBBIC OPTraHU3Mbl OITPCACIICHHBIX BEIICCTB.

OK 01
OK 02
OK 07

Tema 6.2. UccienoBanue
CBOICTB pacTBOPOB

Pemenne MMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3az[aH1/1171 Ha paCcTBOPbI, UCITIOJIB3YEMBIC
B OBITOBOI U HpOH3BO,Z[CTBCHHOI>i ACATCIIbHOCTH 4YCJIOBCKA

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 3aJaHHOW (MaccoBoM, %) KOHLEHTpauuu (C MPAKTUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMU) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.

Penrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04




Pa3znen 7. Xumus B ObITY U IPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA

Tema 7.1. Xumus B ObITY
Y IIPOU3BOACTBEHHOMN
NESITEIbBHOCTH YEJIOBEKa

Hogeitmme nocTrXeHUs XMMHYECKONM HAYKU U XMMHYECKOM TEXHOJIOTMU. POonb XuMuu B
00ecreYeHnH 3KOJIOTUYECKOM, 3HEPreTHYECKOM W NUIIEeBOM 0€30IacHOCTH, pa3BUTHUU
MemuiuHbl. IlpaBuia mowcka M aHaIM3a XUMHUYECKOH WHMOpMAnuu W3 Pa3IudHBIX
WUCTOYHUKOB (Hay4yHast ¥ y4eOHO-HAYYHAs IUTEPATypa, CPEICTBA MACCOBOW MH(pOpMamuu,
cetb IHTEpHET)

IIpakTHYeckne 3aHATHS

ITouck m aHamu3 KEWCOB O MPUMEHEHHH XMMHYECKHUX BEIIECTB M TEXHOJOTHUHA C y4E€TOM
Oyaymie npodeccHOHAIBHON NEATENhbHOCTH [0 TEeMaM: Ba)KHEWINNE CTPOHUTEIhHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKIIO0, KepaMUKa, MaTepuaibl AJs
JJICKTPOHHUKH, HAHOMATepUaJbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKH  DHEPTHUH,
OpraHMYeCcKre U MUHEpAIbHbIE YI0OPEHHUS, T€KapCTBEHHBIE BEIIECTBA, OBITOBAs XUMHUSL.
3amura: [IpencraBineHue pe3yabTaTOB peIICHHsS KEHCOB B (GopMe MUHHU-AOKIAAA C
Mpe3eHTalue

OK 01
OK 02
OK 04
OK 07

IIpome:xxyTouHasi aTTecTanus 1o AUCHUIJIMHE (324eT)

Bcero

78




3. VCJIOBUS PEAJIM3AIIMA TTPOTPAMMBI OBIIEOBPA3OBATEJBHOM
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMENICHUS: Y4YeOHBIH KaOWHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITUYECKUX PEIIETOK, KOJIEKIUU MTPOCTHIX
U CJIOKHBIX BEIECTB W/WJIM KOJUIEKLUHU MOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJI U MHUHEPAJIOB,
tabnuia MenpaeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEP C YCTPOIMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JI0CKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

Oo6opynoBanue J1adoparopum U padoyMx MecT JadOpPaTOpUM: MEH3YPKH, MMUIIETKU-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYTIbl, IPEIMETHbIE U NOKPOBHBIE CTEKJIA, IJIAHILIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKH, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ HecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXkKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPaTOpHbIE IUTATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUIsl IPOOUPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mMIaTenan; NUHLIETHI; TUTE€IbHBIC MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepnsie konOwr (25, 50, 100 u 200 mn), BomsHas Oans (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHME KOoiObl anst tutpoBanHus (50 u 100 wmu);
WHAWKATOpPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIWKATOpHAs IIIKAaJa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN IKad, u 1p. 1adopaTopHOe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecrieyenne 00yueHust

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ usn., crep. — Mocksa: [IpocBemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-i knacc: 6a3oBbiit ypoBeHb: yuebnuk / O. C. I'abpuensu, 1. T
Octpoymos, C. A. CmagkoB. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KouTponb u oneHka pe3ynbTaToB OOY4YEeHHsI OCYIIECTBISIETCS IpenojaBaTesieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, & TAKKE
BBIMIOJIHEHUST  OOYYAIOIIMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TIPOEKTOB, HCCIEIOBaHHMA.
PesynbraTel 00ydeHUs ONpEAENSAIOT, YTO OOydarouiuecs HOJDKHBI 3HaTh, I[OHUMATh U
JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUECHUS JUCIIUIINHBL.

Jiisa hopMupoBaHusi, KOHTPOJIA U OLEHKU PE3YJIbTaTOB OCBOCHHS yUeOHOW AMCHUITIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUATHI, MPECTABIIAIONIAs COO0N KOMILJIEKC YUeOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3ylibTaTaMu OOy4YeHHUS U C(HOPMYITHPOBAHHBIX C Y4ETOM

®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Oobmas/mpodeccuonanbHas Paznen/Tema Tur o1leHOYHBIX MEPOIPUATHIA
KOMITETCHIIHS
OK 01. Bei6upare | P 1 Temnr 1.1, 1.2 VYerubiii onpoc TectupoBanue,
criocoObl  pemeHus 3amad | P 2 Tewmsr 2.1, 2.2 Pemienue 3amau. Ilpaktuueckue
npoeccuoHaNbHOM P 3 Tems1 3.1, 3.2,3.3 paboTBhL. JlaGopatopHblie
JIeSATEIIbHOCTH, P4 Tems1 4.1,4.2,4.3 paboTBhL. Pa3noypoBHEBBIE
IIPUMEHUTEIILHO kK | P5Tema$5.1 3a/1aHMUs.
Pa3JIMYHBIM KOHTEKCTaM. P 6 Temsi 6.1, 6.2 BrinosiHeHE KOHTPOJIBLHOTO
P7 TecTa.
OK 02. Hcnons3oBats | P 1, Temsr 1.2 IIpakTrueckue paboTHl.
COBPEMEHHBIE cpeactBa | P 3, Temsr 3.1.,3.2,3.3 KonTponbHbie paboTHl.
IOKCKa, a”HaJm3a u | P4, Temr14.2,4.3 PaznoypoBHeBbIE 3a1aHUS.
HWHTEpHpeTauu P 5 Tema 5.1 Keiic-3amanus. Pemenue 3agau.
uHpopmanuu u | P6Tewmsl 6.1,6.2 XapakTeprucTHKa BEIIECTB.
MH(pOpMalLMOHHbIE P7 Beinonuenue KOHTPOJIBHOI'O
TEXHOJIOTHH JUIs TecTa
BBITIOJTHEHUS 3a1a4
npodeccuoHanbHOM
JeATETbHOCTH
OK 04. DddextuBro | P 2, Tema 2.2 [TpakTHKO-OpHEHTHPOBAHHbIE
B3aMMO/IEIICTBOBATH n | P3Tema3.3 3aJ1aHus, nabopaTopHble
pabotatp B komnektuBe u | P4, Temsr 4.2, 4.3 paboThl, Kelic-3aaHus
KOMaH/e P 6 Tema6.2
P7
OK 07. CopgeiictBoBats | P 6 Tema 6.1 [TpakTHKO-OpHEHTHPOBAHHbBIE
COXPAaHEHHUIO OKpyxkaromen | P 7 3aaHUS. Keiic-3ananusi.
Cpelbl, MonenpoBaHue IpoOLECCOB B
pecypcocOepeReHuIo, OKpYXKarollled cpelic Ha OCHOBE
NpPUMEHSATh  3HaHUSA 00 M3Y4YEHHOI'0 MaTepuaia.
W3MEHEHUHN KJINMAaTa,
MPUHIUIEL  OEpEXKIUBOTO
MPOU3BO/ICTBA,
s (heKkTUBHO AECTBOBAThH
B Ype3BbIYAHBIX
CUTYaIUsIX
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