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Pabouas nporpamma cocraBneHa B cootBerctBun ¢ DI'OC cpemHero mnpodecCHOHAILHOTO
00pasoBaHus W y4eOHBIM ITAHOM IIPOTPaMMBI TOATOTOBKH CIIEHNMANKMCTOB CPEJHEro 3BeHa (MHIEKC —
OJ1.07) cpenuero mpodeccHoHaTBEHOro 06pa3oBaHus o crenuatbaoctd 11.02.18 CrcTeMbl pagnocBs3Hy,
MOOHWIBHOH CBA3M M TelNepaiHOBCIIAHWS, YTBEPKIEHHBIM pektopoM PIBOY BO  «Cankr-
IleTepOyprekuit rocy1apcTBEHHBIN YHHBEPCHTET TENEKOMMYHHKAIMH UM, TIpod. MLA. bonu-bpyesnua»
26 mapra 2026 r., npotokom Ne 3. u mpuMepHOM mporpammoii o 06Ieo6pa3oBaTeNbHON YIeOHON
aucnuminHe  «XHMHS»,  PEKOMEHIOBaHHOH  DemepaibHBIM  TOCYHapPCTBEHHBIM  ABTOHOMHBIM
yapexaenueM «DenepanbHbli HHCTUTYT pa3BUTHSA 00pa3oBaHUI».

CocraBuTens:
ITpenonaBarens W - H.C. Pycanosa
(noz[nnc‘ﬁ) v
: ' //,
COTJIACOBAHO /
I'maBubii ciertmanuct HTB YHOP (N P.X. AxTtpeeBa

(nozmﬁcx/j
OBCYXJIEHO

Ha 3aCelaHUM MpPEeIMETHON (IMKIOBOM) KoMHccuu No 3 (MaTeMaTHUYeCKHX H €CTECTBEHHO-HAYYHBIX
JUCITUILIHH )

04 despans 2026 r., mpotokoi Ne 6

IIpencenarens mpeaMeTHOM (IUKIOBOM) KOMUCCHU:

Vé’f‘"{’ ~ H.C. Pycanosa
(moamuds)

OJOBPEHO

Meronuyeckum cosetom CarkT-IleTepOyprekoro Komemmka Teaekommynukanuit um. 3. T. Kpenkems
25 ¢espais 2026 r., mpotokon Ne 3

3aMecTHTeNb JUPEKTOpa MO yueOHoi pabote komtemxa CII6 YT

W/ &e - H.B. Kanununa

(moammuce)

COI'TACOBAHO

Hupexrop xomnemka CII6 I'VT
T.H. Cupotckas

COI'TACOBAHO

Hupexrop nenapramerta OKOJ]

C.M. UBacuiun

(momrmuce)



HHOACHUTEJBHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHU ITPOI'PAMMBI YYHEBHOU
JUCIHUIIVIMHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl:

Vyeonas  gucrmmmmHa OJ1.07  Xumuss  sABiIsercs  00sA3aTCIBHOM — YacThIO
00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTd 11.02.18 CucteMsl pannocBs3u, MOOMIIBHOM CBSA3U U TEJIEPaINOBEIAHHS.

1.2 llnanupyemble pe3yJibTATbI OCBOEHUS TN CUMIIJIMHbBI:

B pamkax mporpaMMbl y4eOHOW JUCIUIUTMHBI 00YUYaIONUMUCS OCBAMBAIOTCS YMEHUS U
3HAHUSA:

Kon n IlnanupyeMsble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAHMEHOBaHHUe

(¢popmupyembIX Oo0mue JucuuMnimHapHbIe

KOMIIeTEHIM

OK O01. B o6mactu TpynoBoro Bocniutanusi: | IMeth MIPEJICTABIICHUSA: 0
- TOTOBHOCTb K TPYAY, OCO3HAHHE | XUMHUYECKOU COCTABJISIIOLIEN
LEHHOCTHU MacTepCTBa, | €CTECTBEHHOHAYYHOH KApTUHBI
Tpyzaoooue; MHUpa, pOJM XUMHUU B II03HAHUU
- TOTOBHOCTb K  aKTHUBHOW | SBJICHUI MIPUPOJIBI, B
JESITEIbHOCTH TEXHOJOTMYECKOM M | (OPMUPOBAHUM  MBIIUICHUS U
COLIMAIbHOM HaIlpaBJIECHHOCTH, | KYJIbTYpbI JIMYHOCTH, ee
CIIOCOOHOCTh WHULMUPOBATh, | (PyHKUIHMOHAIBHOM IPaMOTHOCTH,
IJIaHUPOBATH HE00X0TUMOI JUTSt peuieHus
U CaMOCTOSITEJIbHO  BBINOJHSTH | MPAKTUYECKUX 3aj1a4 u
TaKylo J1eITeJIbHOCTb; 9KOJIOTUYECKH 000CHOBAaHHOTO

- MHTEpPEC K pa3iuyHbIM chepaM | OTHOUICHHS K CBOEMY 3J0POBBIO U
npodecCuOHANBHOM NeSTENbHOCTH. | IPUPOJIHOI cpejie.

OBnagenue YHUBEpCAJIbHBIMU | BrameTp cucTtemMoil ~ XMMHUYECKHX
y4eOHBIMU MIO3HABATEJIbHBIMU | 3HAHUH, KOTOpas BKJIIOYAET:
JENCTBUSIMU: OCHOBOIOJIararolme MTOHSTHS
a) 6a30BbIe JJOrMYECKUE JEHCTBUA: | (XUMUUECKUI  DJIEMEHT,  aToM,
- CaMOCTOSATENIBHO (POPMYIMPOBATh | DIEKTPOHHAs 000JI0YKa aToma, s-, p-
¥ aKTyaJu3upoBaTh mOpoOieMy, |, O-3JIeKTpOHHBIE OPOUTAIN aTOMOB,
paccmaTpuBath MOH,  MOJIEKYyJa,  BaJIEHTHOCTb,
€€ BCECTOPOHHE; AJIEKTPOOTPHUILIATEILHOCTh, CTENEHb
- YCTaHaBIMBaTh CYIIECTBEHHBIH | OKUCIEHUS, XHMHUYECKas  CBS3b,
MpU3HAK MOJIb, MOJISIpHasl Macca, MOJISPHBIN
WIA OCHOBaHHUsS JJIi CpaBHEHUS, | 00beM, YTIIEPOIHBIN CKeJIeT,
KJIacCU(pUKaLUU (GyHKIMOHAJIbHAS Tpylna, paaukal,
U 000011eH S, u3oMepus, U30MepBHl,
- ONpENeNATh LEeNU JEATENIbHOCTH, | TOMOJIOTUYECKUN psa, TOMOJIOTH,
3ajaBaTh MapaMeTpbl M KPUTEPUHU | YIIIEBOAOPOBI, KHCIIOpOJI- U
UX TOCTHKEHUS; a30TcoJieprKalue COEJMHEHUS,
- BBIIBJISATh 3aKOHOMEPHOCTH M | OMOJIOTHYECKH AaKTUBHBIC BEIECTBA
IIPOTUBOPEYUS (yrneBopl, KUPBIL, Oenku),
B pacCMaTpUBAaEeMbIX SIBJICHUSX; MOHOMEp, MOJIUMEP, CTPYKTYPHOE
- BHOCHTh  KOPPEKTHBHI B | 3BEHO, BBICOKOMOJIEKYJISIPHBIE
JESATENBHOCTb, OLIGHUBATh | COEJMHEHMUS, KpHCTAJITMYECKas
COOTBETCTBUE PE3YyJIbTaTOB LENSM, | pelIeTKa, THUIIBI XUMHAYECKHX
OLICHUBATb PHUCKH MOCJIEJICTBHHA | peakuuit (OKUCIIUTENBHO-

JACATCIIBHOCTH BOCCTaAaHOBHUTCIIbHBIC, 9K30-1




0) 0a30BBIE HCCIICIOBATEIBCKHE
JCUCTBHUSA:

- BJIAQAETh HaBbIKAMH Yy4eOHO-
HCCJIeI0OBATEIbCKOM

u MIPOEKTHOM JIEeITEILHOCTH,
HABBIKAMU pa3perieHust mpooiem;

- BBISABIIATE MIPUIUHHO-
CIICICTBCHHEIC CBSI3U
u aKTyaJIM3UPOBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y
€€ PeIICHUsI, HAXOAUTh apTyMEHThI
JUIST JIOKa3aTelIbCTBa CBOHUX
YTBEP)KICHUH, 3aJaBaTh

napamMeTpsl ¥ KPUTEPUU PEIICHUS;
- aHAJIM3HPOBATH TOJYYCHHBIC B
XOJIe pelIeHus 3a7auyl pPe3ylIbTaThl,
KPUTHYCCKH OLICHUBATh ux
JIOCTOBEPHOCTh,  NPOTHO3UPOBATH
U3MEHEeHHE

B HOBBIX YCJIOBUSIX;

paspabaThiBaTh IJIaH  PEIICHHS
npoOJeMbl C Y4eTOM aHajm3a
UMCIOIUXCA ~ MaTepHAIbHBIX |
HEMaTepHUaIbHBIX PECYpPCOB;

- YMETh TEpPEHOCUTHh 3HAHHUSA B
MI03HABATEIbHYIO

" PaKTUIECKYIO obmacTu
KHU3HEICATESIILHOCTH

HHI0TEPMHUUECKHE, peakuuu
HMOHHOTO oOMeHa), pactBop,
JIEKTPOJIUTHI, HERJICKTPOJIUTBHI,
AIIEKTPOJIUTUYECKAsT  JTUCCOIMAIINSA,
OKHCIIUTEIb, BOCCTAHOBUTEIIb,
CKOpPOCTb ~ XMMHUYECKOM PEaKLHH,
XMMUYECKOE PaBHOBECHUE), TEOPHH U
3aKOHbI  (TeopuUs  XMMHUYECKOI'O
CTPOCHHUSl OPraHUYECKUX BEIIECTB
AM. byrnepoga, Teopus
AJIEKTPOJIUTUYECKON  AHCCOLMALNH,
IIEPUOHYECKUI 3aKOH ..
MenjeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMMH,
(aKTOJIOTHUECKUE  CBEACHHS O
CBOWCTBaX, COCTaBe, IMOJYyYEHUH U
0e301macHOM HCIIOJIb30BAaHUU
BOKHEHUIINX  HEOPraHWYECKUX U
OpPraHMYECKHUX BeLIeCTB B OBITY U

IIPaKTUYECKON JIEATEIbHOCTH
YeJIOBEKa.

VYMeTb  BBIBIATH  XapaKTEpHBIE
[IPU3HAKU u B3aUMOCBS3b

W3YYEHHBIX T[OHATUH, NPUMEHAThH
COOTBETCTBYIOIIUE IOHATHS IIpU
OIIMCAaHWUU CTPOCHHSI M CBOMCTB
HEOPraHWYECKUX M OpPraHMYeCcKHX
BEIIECTB W UX IPEBpaLICHUN;
BBISBJISITh B3aUMOCBSI3b XUMHUYECKHX
3HAHUU c MOHATHSIMA u
IIPEJICTaBICHUSMHU JIpYTrux
€CTECTBEHHOHAYUYHBIX IPEIMETOB.

VYMeTh UCTI0Ib30BaTh HAMMEHOBAHUS
XUMHUYECKHUX COECIMHEHU I
MEXIYHAPOAHOTO coro3a
TEOPETUYECKOM M IPHUKIATHOU
XMMHM W TpUBHAJIbHBIE HAa3BaHUSA
BOXHEHIIINX  BEIIECTB  (DTHUIICH,
alleTUJIEH, TJIMLIEPHH, dbenon,
dbopmanibieTu, YKCyCHas KHCIIOTa,
[JIMLWH, YTapHBIM ra3, YIrJIEKUCIbIN
ra3, aMMHaK, TalleHas W3BECTb,
HeraleHas U3BECTb, IIUThEBAs COJA
U JIpyrux), COCTaBJIATH (HOPMYIIbI
HEOPraHMUYECKUX M OpraHMYeCcKHX
BEUIECTB, YpPaBHEHUS XUMHYECKHX
peakiuii, OOBACHATH UX CMBICI;

MOATBCPKIAATH XapaKTCPHBIC
XHUMHWYCCKUC CBOMCTBa BCIICCTB
COOTBETCTBYHOIIIMMU

SKCIICPUMCHTAMU )41 3aIInucCsIMu




YpaBHEHUN XMMHUUYECKUX PEAKIIUH.
YMerb YCTaHaBJIUBAThH
IIPUHAJIC)KHOCTD U3Y4YECHHBIX
HEOPraHWYECKUX U OpPraHUYECKUX
BEUICCTB K OINPEACIECHHBIM KilaccaM
u rpymnmnam COCIMHECHU,
XapakTepu3oBaTb HX COCTaB U
BAKHEHILIME CBOWCTBA; OIPEIEIATH
BH/JIBI XUMHUYECKHX CBA3EH
(xoBaneHTHas, HWOHHas,
METaJuIn4YecKas, BOJOPOIHAs), THUIIbI
KPUCTAJUIMYECKUX peieTox
BELICCTB; KJaccuuuupoBaTh
XUMUYECKUE PEAKLIUH.

YMeTp  HOpOBOOUTH  PACYETHl IO

XUMHYECKUM dopmynam u
YPaBHEHHSIM XUMHUYCCKUX PEAKIHHA C
HCI0JIb30BaHUEM buznyeckux
BEJIMYHH, XapaKTePU3YIOIINX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOpPOHBI: Macchl, o0bema
(HOpMabHBIE YCIIOBUS) rasos,

KOJIMYECTBA BEILECTBA; UCIOJIb30BaTh
CUCTEMHBIE XMMHWYECKUE 3HAHUA I
IIPUHATUSA PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C
BEILIECTBAMM U UX IPUMEHEHUEM.

OK 02.

B oOnmacti 1EHHOCTH HAay4HOTO
NO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS  HAayKH W

001IeCTBEHHOMN MPAKTHKH,
OCHOBAHHOTO

Ha auasore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHHIO

CBOEr0 MeCTa B IOJUKYJIBTYPHOM
MHUpE;

- COBEPIICHCTBOBAHUE SA3BIKOBOU U
YUTATEIbCKOM  KYyJIbTYpbl  Kak
CpencTBa B3aUMOJCHCTBUA MEXAY
JIXOJIBMH U TTO3HAHMS MUPA.

OBiagenue YHUBEPCAIbHBIMU
y4eOHBIMU NO3HaBaTEIbLHBIMU
NENCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BJaJeThb HABBIKAMU TOJYYEHUS
uHpOpMallMl U3  HUCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSTEIIBHO
OCYIIECTBIISITh  TIOUCK,  aHAJN3,
CHCTEMaTH3aIIHIO "

Binanerb  OCHOBHBIMHM  METOAAMU
HAy4YyHOI'O II0O3HAHUs BEUIECTB U
XUMUYECKUX SIBJICHUH (HaOt01eHHe,

U3MEPEHHUE, DKCIEPUMEHT,
MOJIETTUPOBAHUE).

YMeTp NpOBOAUTH PACYETHI 110
XUMHAYECKUM dopmynam u

YpaBHCHUAM XUMHUYCCKUX peaKHHfI C

HCIIOJIb30BaHNEM buznuecKux
BEJIMYHH, XapaKTePU3YIOIINX
BelllecTBa c KOJTMYECTBEHHOM
CTOpPOHBI: MaccCHhl, o0beMa
(HOpMmanbHBIE  YCIIOBHUSI)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
UCIIOJIb30BAaTh CUCTEMHBIE

XUMHUYCCKUC 3HAHHUA I MPUHATUA
peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusXx, CBs3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

Ymern IIAHUPOBATh W BBIIIOJIHATH

XUMUYECKUN SKCIIEPUMEHT
(mpeBparteHus OpraHUYECKHUX
BEILECTB pu HarpeBaHuU,

IMOJIYYCHHE 3TUJICHA U U3YUYCHHUE €TO
CBOﬁCTB, KauCCTBCHHLIC PCAKIIUHN Ha




UHTEPIPETALIIO nHpopManuu
pa3NIMYHBIX ~ BUAOB U GopMm
IIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHbl B PA3IUUYHBIX
dopMaTax Cc ydeToM Ha3HAYCHHS

aNbIEeTHIBI, KpaxMmajl, YKCYCHYIO
KUCJIOTY; JeHaTypaunus OeIKOB Ipu
HAarpeBaHWM, [IBETHBIC  PEaKLUH
0eJKOB; MIPOBOJIUTH peakuuu
HMOHHOTO 00OMEHa, ONpPEIEIIATh CPeLy

uHpopMaun u LIEJIEBOM | BOJHBIX pAacTBOPOB, KaueCTBEHHbBIE
ayJIuTOpuH, BbIOMpas | peakiuu Ha cynbdar-, kapOoHAT- U
ONTUMAIBHYIO dopMy | XJIOpHI-aHHOHBHI, Ha KaTHOH
[PEeJICTaBICHUS aMMOHHUS; peliathb
U BU3YyaJlU3allly; AKCIIEPUMEHTAJbHbIE  33JaYd 110
- OIEHWBAaTh  JIOCTOBEPHOCTh, | TemaMm "Metambl" u "Hemeraminr")
JETUTUMHOCTh MH(pOpMANMK, €€ |B COOTBETCTBUM C  IPaBHIAMH
COOTBETCTBHUE MIPaBOBBIM U | TEXHUKH 6e30MmacHoCTH npu
MOpaIbHO-ITUYECKUM HOpPMaM; oOpamieHMH €  BEIIECTBAMU U
- BJIaJIeTh HAaBbIKAMHU PACIO3HABAHUS | JIAOOPATOPHBIM 0o0opyioBaHUEM;
u 3aIUThI UH(POPMALIUY, | IPEJICTABIIATH pe3yJIbTaThl
nH(OPMALIMOHHOU 0€30I1acCHOCTH | XUMHUYECKOTO  JKCIepUMEHTa B
JIUYHOCTH. dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIIMX  pEakUud U
(dbopMynupoBaTh BBIBOJBI HA OCHOBE
3TUX PE3YyJIbTaTOB;
YMeTh aHaIU3UPOBATh XHUMHUYECKYIO
uH(poOpMaLlMI0,  MHOJy4yaeMyl U3
pa3HbIX HMCTOYHUKOB (cpencts
MaccoBOM uH(pOpMAaIHH, CeTh
WuTepHer u npyrue).
OK 04. B obnactu rpaXXAaHCKOro | YMETh IUIAHUPOBATH M  BBINNOJHATH
BOCITUTAHUS . XUMUYECKUM AKCIIEPUMEHT
- TOTOBHOCTb BECTH COBMECTHYIO | (IIpeBpalieHus OpPraHUYECKUX

JeSITENIbHOCTD B
MHTEpEcax
o0I11IecTBa;

- yYMEHHME B3aUMOJEHCTBOBATH C
COIMMAIbHBIMM ~ MHCTUTYTaMHU B
COOTBETCTBUHU C MX (DYHKIHUSIMU U
Ha3HAYCHHUEM.

OBnanenue YHHUBEpCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:
0) cOBMeCTHasl 1€ TEIbHOCT:

- TOHMMaTh U  HCIOJb30BATh
MpEUMYIIIECTBA  KOMAHIHOW  H
WHAUBUAYAIbHON paboTHI;

- IpPUHUMATh LEIU COBMECTHOM
JESATEIIBHOCTH, OPraHU30BbIBaTh M
KOOpJAMHHUPOBATh AEHCTBUS MO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH
JIEUCTBUM, paCHpPENEsiTh POJU C

TpakaaHCKOT' 0O

y4€TOM  MHEHUH  Y4YaCTHUKOB
o0cyX1aTh pe3yNbTaThI
COBMECTHOM pabOTHI.

OBnanenue YHHUBEpCaTbHBIMU

PEryJIATUBHBIMUA JIENCTBUSMU:

BEIIECTB NIPY HATPEBaHWUH, TIOJyICHUE
STUJICHA W M3Y4YEHUE €ro CBOWCTB,
Ka4eCTBEHHBIE peaxun Ha
aNbJIETHIbI,  Kpaxmall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OeJIKOB TpHu
HarpeBaHWU,  LBETHbIE  PEAKLUU
0€JIKOB; IPOBOJUTH PEAKIIMM HOHHOTO
oOMeHa, OmpeleNsTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHBIE PEAKIIUU
Ha cynbdar-, kapOoHAT- U XJIOPHU-
aHMOHBI, Ha KATHOH aMMOHHUS; PelIaTh
OKCIEpUMEHTAIbHBIE  33Ja4d 110
temaM "Metaiel" u "Hemeramnst") B
COOTBETCTBUU C IPAaBHJIAMH TEXHUKHU
0e3omacHOCTH TpU OOpaIIEHUU C

BEILIECTBAMH u 1abopaTopHBIM
000pyI0BaHUEM; IIPEICTaBIISATh
pe3yNbTaThl XUMHYECKOTO
JKCIepUMEeHTa B  (GopMe  3amucu
ypaBHEHUU COOTBETCTBYIOIIINX

peakumii ¥ (GOpMyIUPOBaTH BHIBOJBI
Ha OCHOBE 3TUX PE3y/IbTaTOB.




T') MPUHSTHE Ce0s U IPYTUX JIFOICH:

- IPUHUMATh MOTUBBI H apTYMEHTHI
Opyrux JIOAed TpU  aHau3e
pe3yJIbTATOB JIEATEIHHOCTH;

- MPU3HABaTh CBOE IMPAaBO U IPABO
JIPYTHUX monei
Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH
MUD C IMO3UIUH JPYTOro YeJIOBEKA.

OK 07.

B obnactu JKOJIOTUYSCKOTO
BOCITMTAHUS:

- c(hOpMUPOBAHHOCTh
9KOJIOTHYECKOM KYJIBTYPHI,

NOHMMAHHE BJIMSHHUS COLMAJIBHO-
SKOHOMMYECKHX IIPOLIECCOB  Ha
COCTOSIHUE IIPUPOJHOMN U
COLIMAJIBHOW  Cpefbl, OCO3HaHHE
I00ATEHOTO xapakrepa
9KOJIOTHYECKUX MPpOo0IIeM;

- IUIAHUPOBAaTh U OCYIIECTBICHUE
JEHCTBUM B OKpYXaloLIEel cpejie Ha
OCHOBE 3HaHUJ LIeJIel yCTOWYHUBOIO
pa3BUTHUS YEIIOBEYECTBA,

- AKTUBHOE HEIPUATHE JEHCTBHM,
IPUHOCALIMX Bpel OKpYyKarolleu
cpene;

- YMETb IIPOrHO3UPOBAThH
HEeOJIaroNpUsITHbIE 3KOJOTHYECKHE
IIOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

OBnaneHue YHHUBEpCaTbHBIMU
y4eOHBIMH MMO3HABaTCIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ nH(pOpMAaIUCi:

- HCITOJIH30BaTh CpencTBa
UH(pOPMaIMOHHBIX u
KOMMYHHKAITIOHHBIX ~TEXHOJIOTHIA
B pelieHuu KOTHUTUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a/1a4 c
coOIroIeHIEM TpeOoBaHU
HPTrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBBIX U
STUYECKHUX HOPM, HOPM

UH(POPMALIMOHHOM 0€30MacHOCTH.

Nwmets [IPEACTaBIICHUA: 0
XUMUYECKON COCTAaBJISIFOLIEN
€CTECTBEHHOHAY4YHOH KapTUHBI
MHUpa, pOJIM XHMHUU B [O3HAHUU
SABJICHUI HPUPOBIL, B
GOpMHpPOBAaHMM  MBILUIEHUS U
KYJIbTYpPbI JIMYHOCTH, ee
(byHKIMOHATIBHON IpaMOTHOCTH,
Heo0X0oIuMoM JUIs pelieHus
HPAKTUYECKUX 3aja4 u
HKOJIOTHYECKU 000CHOBAHHOTO
OTHOILEHHUSI K CBOEMY 3J0pPOBbIO U
IIPUPOJHOM Ccpele.

Ymetp co0uo1aTh paBuia
HKOJIOTMYECKU 1eJ1eco00pa3zHoro
NOBEJCHUS B OBITY U TPYIOBOMH
JIESITEIbHOCTH B LENAX COXPaHEHUS
CBOETO 3JI0POBbsI M OKpYXKarolei
IPUPOJHON  cpeabl;  Y4YUTHIBATh
OMAaCHOCTh BO3JEUCTBUS Ha IKHUBBIE
OpraHu3Mbl ONPE/ECIIEHHBIX BEIIECTB,

[IOHUMas CMBICII IoKa3aTes
IIpEeACIIBHON JOITyCTUMOM
KOHILICHTpALUU.




2. CTPYKTYPA n COJEPKAHUE OBIIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

2.1. OobeM 001Ie00pa3oBaTe/IbHONM Y4eOHOM IMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Buj yueOHoi1 padoThI
yacax

O6beM yueOHOMH TMCUMILTHHBI 78
B TOM YHCIIE:

42
TeopeTuieckoe o0ydeHue
JlaGopaTopHbie pabOThI 28
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIBHBIE PA0OTHI 5
U3 HUX MPOMEKYTOUHAs aTrTecTanus B popme nuddepeHmpoBaHHOro 3a4era 2




2.2 TemaTn4eckuii IVIaH U COJlePKAHNE TUCUUIIMHBI

HaumenoBanue Coaeprxanue yueOHOIro MaTepuaJa, JadopaTopHble M NPAKTHYECKHeE 3AHATHSA, O6bem dopmupyemblie
pa3aesioB M TeM KOHTPOJIbHbIE Pa00ThI 4acoB KOMIIETCHIMHU

Pa3nen 1. Teopernueckue 0CHOBBI XUMUM
Tema 1.1. OCHOBHBIE Conep:xaHue yueOHOro MaTepHaJia OK 01
XUMUYECKHE IMOHATHA U |1 3anaTue 1. Xumuueckuil sneMeHT. AToM. SIapo aToma, M30TONBI. DJIEKTPOHHAS
3aKOHBI, CTPOCHUE 000104Ka. DHEpPreTHYecKre YpPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aTOMOB XMUMHMYECKHUX aneMeHTbl. OCOOEHHOCTH pacIpe/elieHUs] AJIEKTPOHOB 10 OpOHMTAIsIM B aToMax 2
3JIEMEHTOB AJIEMEHTOB TMEPBBIX YETBHIPEX MEPUOJIOB. DIEKTPOHHAs KOH(UTyparusi aTOMOB.

OCHOBHbBIE XUMUYECKUE 3aKOHBI

IlpakTH4yecKkue 3aHATHSA
1 | 3ansarme 2. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XUMHUM M pacueTsl II0 2

YPaBHEHUSIM XUMHYECKHUX PEaKIHM
Tema 1.2. Coaep:xanue y4eOHOro MaTepHuaJia OK 01
Ilepuonnyeckuii 3akon | [IpakTHYecKHe 3aHSITHS OK 02
u [lepuoanyeckast 2 3anaTue 3. «V3yyeHHe NepuOANYECKUX 3aKOHOMEPHOCTEM M HMX B3aUMOCBSI3H CO
CHCTeMa XMMHUYECKUX CTPOCHHEM aToMoB». Ilepuonnueckas cucremMa XUMHUYECKHX 3ieMeHToB /[[.H.
snemenTos /1. U. MenpneneeBa. CBsA3b INepuoaMYECKOro 3akoHa u Ilepuoanueckoil cUCTEMBI
MenieneeBa, ux cBs3b XMMHYECKUX  JJIEMEHTOB C  COBPEMEHHOW TEOpUEH  CTPOCHUS  aTOMOB.
C COBPEMEHHO 3aKOHOMEPHOCTH HM3MEHEHHs] CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU
TEOPHUEN CTPOCHHS MIPOCTBIX M CJIOXHBIX BELIECTB 0 rpynmnam u nepuogam Ilepuoguueckoit cucTeMsl.
aTOMOB 3HaueHUEe TNEPUOJNYECKOrO0 3aKOHA M CUCTEMBI XMMHMUYECKHX »diemeHToB JI.M. 5

MeHeneeBa B pa3sBUTHM HAyKH. Y CTAHOBJIEHUE CBSI3M MEXK]IY CTPOCHHEM aTOMOB

XUMHMUYECKHX JJIEMEHTOB M NEPUOAMYECKMM H3MEHEHHEM CBOWCTB XUMHYECKHX

JJIEMEHTOB M HUX COEIMHEHHMM B COOTBETCTBHM C moJjiokeHHeM [lepmoanueckoit

CUCTEMBI. PellleHne NpaKTHUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHuil Ha

XapaKTepU3alui0 XUMUYECKUX JJIEMEHTOB «MeTaumueckue / HeMeTallsTH4ecKHe

CBOMCTBAa XUMUYECKUX JIEMEHTOB B COOTBETCTBUH C X JIEKTPOHHBIM CTPOCHUEM U

MIOJIOKEHUEM B  IEPUOJHMYECKOM CHCTEME XUMHYeCKHx dinemeHtoB JI.M.

MeHeneeBa»
Tema 1.3. Crpoenue | Coaep:kaHue yueGHOr0o MaTepuaja OK 01
BEIlECTBA M Ipupoja | 1 \ 3anaTue 4. CrpoeHue BelecTBa. XMMHUYECKAsl CBsI3b. BUabl XMMHUYECKOHN CBSA3M 2




XUMHUYECKOH CBSI3H. (KoBaJIeHTHasl HEMOJISIpHAs M IOJIsIpHAs, MOHHAs, MeTajindeckas). MexaHu3Msl
Mmuoroo06pasue o0pa3oBaHMs KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBII ©  JOHOPHO-
BEIIIECTB aKUenTopHeli). Bogopongnas cBs3b. BaeHTHOCT. DIEKTPOOTPULIATEIBHOCTD.
Crenenp okucineHust. OHbI: KATHOHBI U aHUOHBI
IIpakTnyeckune 3aHsATHS
3 \ 3ansaTue 5. CTpoeHue BelecTBa U NPUPOJIa XUMUYECKON CBA3U
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaja OK 01
Knaccudukanus, n 1 3anaTue 6. Kiaccubukanus HeopraHmdeckux BemiecTB. HoMeHkaTypa OK 02
HOMEHKJIaTypa HEOPTaHMYECKUX BEMIECTB (OKCHABI, THIPOKCHIBI, KHCIOTHI, coiu). BemecTBa
HEOPraHNYECKUX MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. ATpEraTHBIE COCTOSIHHSI BEIIECTBA.
BEIIIECTB Kpucrannmuueckue u amopdHble BeniecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tumbl  KpUCTAIUIMYECKMX  pEHmIeTOK  (aTOMHas,  MOJIEKYJSipHAs,  HOHHAs,
MeTajuIn4yecKas). 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA KPHCTAIMYECKOM
peLETKU
IIpakTHyeckue 3aHATHA
4 | 3amsTne 7. HoMeHKIaTypa HEOPraHMYECKHX BELIECTB
Tema 1.5. Tunsl Coaeprxanue yueOHOro MaTepuaJa OK 01
XUMUYECKHUX PEaKLUN 1 | 3ansarue 8. Xumnueckas peaxnus. Knaccudukanms XMMHYECKMX peakiuil B
HEOPTaHMYECKOW W OpPraHMYeCKOW XMMHHU. 3aKOHBI COXPAHEHHUS MAacChl BEIIECTBA,
COXPAHEHMs U MPEBPAIIECHUS SHEPTUHM MPU XUMUYECKUX peakiusix. OKUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuu (ypaBHEHUS OKHCICHUS-BOCCTAHOBIICHHS, CTEIIEHBb
OKHCJICHHS, OKUCIIUTENIb U BOCCTAaHOBHTEJb, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaknuu B TPHPOJE, TPOM3BOJCTBEHHBIX IMPOIECCaX U IKU3HENEATEIbHOCTH
OpPraHU3MOB)
Tema 1.6. Cxopocts | Coaep:kaHue yueOHOI0 MaTepuaja OK 01
XUMHYECKMX peakuui. | 1 | 3ansaTe 9. CKOpPOCTb peakiul, €€ 3aBHUCUMOCTh OT pa3jIM4yHbIX (PAKTOPOB: OK 02

XUMHYECKOE
paBHOBECHE

MPUPOJIBI  PEArHpyrOUIMX BEIIECTB, KOHLEHTPAlMM pEearupyrollnx BeEIIECTB,
TeMIepaTypbl M IUIOIIAAM PEaKIMOHHOW MOBEepXHOCTU. TemsoBbie 3(QeKT
XUMHUYECKHUX pEeaKlui: 3K30- U dHAOTepMHUecKue peakuuu. OOpaTuMble peakiuu.
Xumnueckoe paBHOBecHe. DakTOpbl, BIHAIOIIME HAa COCTOSHUE XHMHYECKOIO
paBHOBecHsl (KOHILIGHTpallMsl pPEareHTOB WM TPOAYKTOB pEaKIUH, JaBlEHUE,
temneparypa). [Ipunnun Jle HlaTense




IIpakTnyeckue 3aHsATHS
&) ‘ 3anstue 10. Bnusaue pa3nuuHbix GakTOPOB HA CKOPOCTh XMMUYECKON pEaKIiu

Tema 1.7. Coaep:xkaHue y4eOHOro MaTepuaja OK 01
PactBopsI, TeOpHs 1 3anstue 11. PactBopel. Buasl pacTBOpOB MO COJEPKAHUIO PACTBOPEHHOTO OK 02
3TEKTPOITUTHIECKOH BeulectBa. PactBopumocts. I[lonsitTue o aucnepcHbIX cucTeMax. VICTUHHBIE H OK 04
JMCCONMALIH 1 KOJUIOUJIHBIE pacTBOpbl. MaccoBasi nonst BemectBa B pactBope. [lonsarue o 2 OK 07
BojopogHoM Tmokazarene (pH) pactBopa. OnekTponuTHYecKas AUCCOIHALIMS.
CuiibHBIC U CJIA0BIE SJICKTPOJIUTHI, HEAIEKTPOIUTHL. Peakiinu noHHoro ooMeHa
JlaGopaTopHble paGoThl

1 ‘ 3ansitue 12. [IpurorosieHue pacTBOpoB

WOHHBIA 00MEH

Pasznen 2. Heopranuueckasi xummusi

Tema 2.1. ®usuxo- | Conep:kanue yuedOHOro MaTrepuajia OK 01
XUMHUYECKHe CBOMCTBA | 1 3ansatue 13. Meramsl. [lonoxxkenue wmetaioB B Ilepuommueckoit cucreme OK 02
HEOPraHUYECKHX XUMHUYECKHUX 3J1eMEHTOB. OCOOCHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aTOMOB OK 04
BEIIECTB MetauioB. OOmme ¢usndeckne cBoiictBa MetawioB. CIuiaBel  METaUIOB.
DNEeKTPOXUMHUYECKUN pAl HaNpsDKEHUM  MeTayuioB.  XUMHUYECKHE CBOMCTBA
BOKHEUIIINX METAJUIOB (HATPHM, Kalui, KaNbIHMi, MarHui, aJlOMUHUM, IITHK, XPOM,
XKEJIe30, MEJIb) U UX COCTUHEHMI.

2 | 3ansaTue 14. OO6mue crnocoObl nosiyuyeHus: MeTauioB. [IpuMeHeHHe MeTalioB B
obITy 1 TexHuke. Hemeramnsl. [lonoxenue HemeramioB B [lepuoauueckoii cucreme
xuMmuyeckux snemeHTtoB J[.M. MenzaeneeBa M OCOOEHHOCTH CTPOCHMS aTOMOB.
®dusznyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAJIOB (HAa MpUMEpPE
KHCII0poAa, cepbl, pocdopa u yriaepoaa). XMMHUYECKHE CBOICTBa U NpPHUMEHEHHE
BOKHEUIIINX HEMETAIJIOB (TaJIOTEHOB, Cephl, a30Ta, hochopa, yriaepoaa U KPeMHHS)
U MX COEIUHEHUH (OKCHJIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIMHCHMI).

3 3anarue 15. IlpumeHeHMe BaXHEMIIMX HEMETAIUIOB M HUX COEIUHEHUIL.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMUYECKHUX BEHIECTB (OKCHIOB,
THUIPOKCUIOB, KHCJIOT, cojeil u np.). I'eHermyeckas CBsA3b HEOPraHUYECKUX
BELIECTB, NMPUHAAIEKAIINX K PA3IMYHBIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB TMPOCTBIX BEILIECTB, BOJOPOJHBIX COECIMHEHUH, BBICUIMX OKCUAOB U
THJIPOKCHUJIOB.




Tema 2.2. Coaep:xxaHue y4eOHOro MaTepuaJa OK 01
Wnentudukamus JlaGopaTopnasi pa6oTa OK 02
HEOpPraHM4YeCKUX 2 3ansrue 16. «nenTudukanys HEOPraHMIECKUX BEIIESCTBY. OK 04
BCIIICCTB Pemrenue SKCIICPUMCHTAJIbHBIX 3aJa4 MO0 XHWMHUYCCKUM CBOMCTBAM METAJUIOB U
HEMETaJIOB, 110 PACHO3HABAHUIO U IMOJYYCHHUIO COEJAMHEHHH MEeTallJloB U
HEMETAJIJIOB (B3aUMOJIEHCTBUE TUAPOKCUAA AJIIOMHHMS C PAcTBOpaMHM KHUCIOT U
nienoyei,). MneHTudukanus HEOpPraHMYECKMX BELIECTB C MCIIOJIB30BAaHHEM HX
(U3NKO-XMMHUYECKUX  CBOWCTB,  XapaKTEPHBIX  KA4YeCTBEHHBIX  PEaKLHUH.
KayecTBeHHbIE peakiuu Ha cyib(haT-, KapOOHAT- U XJIOPHUJ-aHUOHBI, HA KaTHOHBI
METAJIJIOB U KATHOH aMMOHUS
IIpakTHYecKHe 3aHATHA
6 \ 3ansaTue 17. KoutposabHas pabota Ha TeMy «CBONHCTBa HEOPTaHUYECKUX BELIECTBY
2 cemecTp
Pa3nea 3. TeopeTrnueckue 0CHOBbI OPraHMYeCKOH XUMHUH
Tema 3.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 01
Knaccudukanmus, 1 | 3anstue 18. Ilpeamer opraHuueckoil XuUMHUHU: €€ BO3HUKHOBEHHE, pPa3BUTHE U
CTPOEHHE U 3HAUEHUE B TIOJYYEHUM HOBBIX BELIECTB M MaTepuayloB. Teopus CTpOECHHUS
HOMEHKJIaTypa opraHvueckux coeauHeHuit A.M. bytiepoBa, €€ OCHOBHBIE IOJIOKEHHUS.
OpPraHMYECKUX BEILECTB CrpykTypHble  (OpMyJBl  OpraHMYecKHMX BellecTB. ['oMonorusi, u3OMepus.
XuMu4eckasi CBsi3b B OPTaHUYECKUX COEIMHEHUSX: KpaTHbIE CBSI3U, G- U T-CBSI3U.
IIpencraBnenne o Ki1accupUKaMM OpraHWYecKUx BemiecTB. HomeHkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMaruyeckas) U TPHUBHAJIbHbIE HA3BaHUSA
BKHEHIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX BELLIECTB
IIpakTnyeckue 3aHATHSA
7 ‘ 3ansaTue 19. HomeHknarypa opraHM4ecKHX BEIIECTB
Pasnen 4. Yraesoaopoanst
Tema 4.1. Conep:xxaHue yueOHOro MaTepuaJa OK 01
YrieBonopoasl U X 1 | 3anstme 20. IlpenenbHble yriaeBomOpoAbl (ANKaHbI): COCTaB U CTPOCHHE, OK 02
PUPOJIHBIE HCTOUHUKH rOMOJIOTHYECKUH psii. MeTaH M 3TaH: COCTaB, CTpOeHHUE, (PU3NUECKIE U XUMHUYECKHE OK 04

CBOMCTBa (pCaKI_II/II/I 3aMCIICHUA U FOpCHI/IH), MOJIYYCHHUC U TPUMCHCHUC.

2 |3ansatue 21. HenpenenbHble — YIJIeBOAOPOJbI  (QJIKEHBI,  aJIKaJHEHBI,
QJIKMHBI). AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psiA. DTHIIEH U TPOINUJIICH:




COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMHYECKHUE CBOWMCTBA (PEaKIUU THIPUPOBAHUS,
raJIOTeHUPOBAHUS, THUApPATALUMU, OKHUCICHUS U TOJUMEpHU3alMU) TMOJyYeHHE U
npuMeHeHue. AnkaaueHwl: OyramueH-1,3 w  wmetwnOyraamen-1,3, XuMUYECKOE
CTpPOEHHME, CBOMCTBAa (peakuus NOJUMEpU3ALMM), IPUMEHEHHE (I CHUHTE3a
MIPUPOTHOTO U CHHTETHYECKOTO KaydyKa M PE3UHBI).

3ansaTue 22. AJNKUHBL COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYCCKUU Psi.
AUETHIIEH: COCTaB, XUMUYECKOE CTpOCHHUE, (PU3HUeCKHe M XHMUYECKHE CBOICTBa
(peakuu TUAPUPOBAHUSA, TAIOTCHUPOBAHUS, THAPATAIMA TOPEHUs ), MOJTYyYEHUE U
MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH MJIsi CBApKU U PE3KH
METaJUIOB)

3ansaTue 23. Apomaruyeckue yriaeBoAopozb! (apeHsl). beH3on u tonyon: cocras,
cTpoeHue, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (PEaKUWU TallOTEHHPOBAHUS U
HUTPOBAHUS), MOJIy4€HHE U NMPUMEHEHUE. TOKCUYHOCTh apeHOB (BIMsAHME OeH301a
Ha OpraHu3M uelloBeKa). ['eHermdeckas CBS3b MEXIy YIVIEBOAOPOAAMHU,
IIPUHAICKANIMMU K Pa3IMuHbIM KilaccaM. [IpupoHbpie HCTOUHUKH YTIIEBOJAOPOIOB.
[Ipuponuslii Ta3 W momytHele HedTsHBbIE Ta3bl. HedTh M €€ mpoucxoxaeHue.
Criocobbl  mepepaboTkM  HepTHU:  MEeperoHka, KPEeKMHI  (TepMHUYECKUH,
KaTaauTuueckuii), nuponus. [IponykTel mepepaboTku HedTH, MX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTH

1 B ObITy. KaMeHHBIH yronb U MPOJyKTHI €ro nepepaboTKu

Tema 4.2. dusuxo- Coaepxanue yueOHOro MaTepuaJa OK 01

XMMHYECKHE cBOMCTBA  |JlaGopaTopHbIe 3aHATHS OK 02

YIJIEBOJAOPOJOB 3 \ 3anstue 24. CBoliCcTBa yIIIEBOJOPOIOB

Paszgea S. Kucaoponocoaepxamme opranHudyecKkue coe{uHeHus

Tema 5.1. CriupTsl. Coaepixanue yueOHOIro MaTepuaJa

®enon 1 | 3ansarue 25. [IpenenbHble OJJHOATOMHBIE CIIUPTHI (METAHOI M ATAHOI): CTPOCHUE, OK 01
¢busznueckue M XHMMHUYECKHE CBOMCTBA (peakIuu C AaKTHUBHBIMU METaJUIaMu, OK 07

raJloreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEHEHHe. BoaopoaHbie CBS3M  MEXIY
MOJIEKYJIaMH CHOUPTOB. DU3MOJIOTMYECKOE IEHCTBHE METaHOJIA M JTaHOJA Ha
OpraHu3M uejoBeka. MHOroaroMHble CHUPTHI (ITWICHIJIMKOIb M TJIHIEPHH):
cTpoeHue, Pu3nYecKkne U XUMHUECKHE CBONCTBA (B3aMMOJICUCTBUE CO IICIOYHBIMH
MeTaJUIaMH, KaYeCTBEHHAs] Peaklidsi HA MHOTOATOMHBIE CIIUPTHI). DU3NOJIOTHUECKOe




JCHCTBHE HAa OpraHuM3M 4eloBeka. [IpUMEHEHWe TIJIMLIEepHHA W ITHICHIJIHKOIS.
®enon. CrtpoeHne MoNeKyibl, (u3NYecKHe W XHMHYECKHE CBOWCTBa (eHoua.
TokcuuHoCTh (eHoNa, ero (PU3MONIOrHYecKoe JCHCTBHE Ha OPraHM3M YEJIOBEKA.
[Tpumenenue peHona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3(upbl

Con

ep:KaHMe Y4eOHOro MaTepuaJia

3ansaTue 26. Anpaeruapl M KETOHBI ((pOpMaNBIETH], aleTalbICTH/, AaleTOH):
cTpoeHue, (uU3MUeCKHMe U XUMHUYECKHE CBOICTBa (peakuuu OKHUCIEHHS U
BOCCTAQHOBJICHHS, Ka4eCTBEHHBIC  pEaKIHH), IOJy4eHHe W  TPUMEHCHHE.
OnHOOCHOBHBIE IpeJiesibHbIe KapOOHOBbIE KHCIOTHI (MypaBbUHAs U YKCyCHas
KHCJIOTBI): CTpOCHHE, (U3NYECKHEe W XUMHYECKHE CBOWCTBa (0OIIMEe CBOWCTBA
KHCJIOT, peaklys dTepUpUKaLMN), TOJydYeHHE U IPUMEHEHHE.

3ansatue 27. CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KHCJIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIICE
neiicrpue. CioxHble dUPHl KaK MPOU3BOJHBIC KApOOHOBBIX KHCIOT. ['mapoinus
coXHBIX 3(upoB. XKupsel. I'maponus sxupos. [IpumeHenue xupoB. bruonorudeckas
POITb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Cox

ep:KaHue y4eOHOro MmaTepuajia

3anstue 28. VYrneBoabl: cocTaB, Kiaccu(uKalus yrieBogoB (MOHO-, AHU- U
noyircaxapuasl). [71r0Ko3a — MPOCTEHIINI MOHOCaXapu: OCOOECHHOCTH CTPOCHHS
MOJIEKYJIbl, (PU3UYECKHEe M XUMHUYECKHUE CBOWCTBA TJIIOKO3bI (B3aHMMOJAEUCTBHE C
ruapokcuaom menu (II), okucnenne aMMuadHbIM pacTBopoM okcuiaa cepedpa (1),
BOCCTAQHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXIECHHWE B MpPUPOJE, NPUMEHEHHE
[JIIOKO3bl, OMOJNIOTMYEcKas pOJib B IKU3HEJCSATENLHOCTH OpraHu3Ma YeloBeKa.
@orocunTe3. PpykTo3a Kak u3zomep IMoko3pl. Caxapo3a — IpenCcTaBUTEND
JUcaxapuioB, THAPOJU3 caxapo3bl, HAaXOXIEHHE B TMPUPOAE U IPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmaid U LEJUII0JI03a Kak MpHUpoJHble monumepsl. CTpoeHue
KpaxMana U IeJUIIOJIO3bl, (U3MuYecKue M XHMHUYECKHE CBOWCTBA Kpaxmasa
(ruaponus, KauecTBEHHAs! PeakIMsl C HOJIOM).

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOJ0COIEpKAIIUX
OpPraHUYECKUX

Con

ep;KaHue y4eOHOro MaTepuaJia

IIpakTHYecKHe 3aHATHA

8

3austue 29. HoMeHkmaTypa KUCI0pOA0COACPIKANTUX OPTAaHNIECKUX COSTUHEHUN

9

3anaTue 30. Xumnueckue W (U3MUYECKHE CBOMCTBA KHCIOPOAOCOAEPIKALINX
OpPTraHUYECKUX COCTMHCHHS

OK 01
OK 02
OK 04




COCTUHEHUN

Pa3znen 6. A3oTconepxkaiye opranHuyecKkue coeuHeHus

Tema 6.1. Coaep:xaHue y4eOHOIro MaTepuaJia OK 01
AMUHEI. AMUHOKHCIIOTEL | 1 3ansaTue 31. AMUHBI: METWJIAMUH — MPOCTEUILINNA MPEACTAaBUTE]Ib aMUHOB: COCTAaB, OK 02
Benxu XUMHAYECKOE CTpOCHME, (PU3MUECKHe U XHUMHYECKHE CBOWCTBA, HAXOXXICHUE B OK 07
npupoje. AMMHOKHUCIOTBI Kak  aM(OTepHble OpraHMYECKHUEe COEIMHEHUS.
dusznueckue M XUMHYECKHE CBOICTBa aMHHOKUCIOT (HAa NpUMeEpe TJIHUIMHA).
buonornyeckoe 3HaueHue amuHOKUCIOT. [lemTunapl.  benku kak mnpuUpogHbBIE
nonumepsl. [lepBuyHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OenKoB. XMMHYECKHE
CBOMCTBA OCJIKOB: THJPOJIN3, ACHATYPaLlUsl, KAUECTBEHHbIE PEaKLIUK Ha OeJIKU
IIpakTHyeckue 3aHATHA
10 | 3ansTue 32. CBoiicTBa a30TOCOJAEPKAIINX OPIraHUYECKUX COEAUHEHUN
Pasjes 7. BbICOKOMOJIEKYIsIpHbIE COeMHEHHUs] OK 01
Tema 7.1. Ilnacrmaccsl.|Comepkanue y4eGHOI0 MaTepuaa OK 02
Kayuyku. Bonokna IlpakTHyeckne 3aHATHA OK 04
11 3ansaTne v33. «CuHTe3, aHanmM3 U Ki1accuuKaus BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUI»
12 3anstue 34. O3HakoMIIeHHE ¢ 00pa3liaMi MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH,
TIACTMACC, KayqyKOB
13 3anaTue 35. KonrpoabHas padora «CTpyKTypa M CBOMCTBAa OpraHHYECKUX
BEIICCTB
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH Y€JI0BEKA
Tema 8.1. Coaepsxanue yueOHOro MaTepuaJa OK 01
XnuMuyeckue 1 3ansaTue 36. IlpaBmia 5KOJIOrMYECKH I1€J1€COO0PAa3HOrO TMOBEJACHUS B OBITY U OK 02
TEXHOJIOTUH B TPYAOBOW JIEATEIILHOCTU B LENSAX COXPAHEHHUsS CBOETO 370POBbS M OKpY’KaloIIen OK 04
[TOBCEIHEBHOM 1 NIPUPOIHON CpeJIbl, ONTACHOCTh BO3/ICHCTBHSI HA KUBBIE OPTaHU3MBI OPTaHUIECKUX OK 07

npodecCuOHATbHON
NeSITeTbHOCTH YeTIOBEKa

BCIISCTB OTJEIBbHBIX KJIaCCOB (yriieBogopo/isl, CIIUPTHI, (beHombI,
XJIOPOPTaHUYECKHUE TPOW3BOJHBIC, aNbIETHIBI U JAp.), TMOKa3aTeslb MPeneabHO
JOTTYCTUMON KOHIIGHTpAIIMM W €r0 MCHoib30BaHue. Ponb Xxumuu B oOecrieueHun
9KOJIOTUYECKOU, YHEPTETUYECKON U TTUIIIEBOI 0€30MacHOCTH, PA3BUTHH MEIUIIMHBI,
CO3aHMM HOBBIX MaTepHalioB (B 3aBHUCHMOCTH OT BHUJa MpodeccruoHAIbHON
NESATeTLHOCTH), HOBBIX HWCTOYHHMKOB OJHEPrud (aJbTepHATHUBHBIE WCTOYHUKH




SHEPTHH).

3ansaTue 37. [loHsaTHe O HayuyHBIX METO/AAX IO3HAHUS BEUIECTB U XMMHUYECKUX
peaknuii. [IpencraBnenuss 06 oOmMX HAYYHBIX MPUHIUNAX POMBILIUIEHHOTO
IIOJIyYEHUSI BKHEHIINX BEUIECTB (HAa MpPUMEpPAX IMPOU3BOJCTBA aMMHAaKa, CEPHOI
KHUCJIOTBI, METaHoJda). XHUMHS M 3[J0pOBbE 4YeNOBEKa: MpaBuia OE30MacHOTO
UCIIOJIb30BAaHUS JICKAPCTBEHHBIX IPENapaTroB, ObITOBOW XWMHUH B IOBCEIHEBHOMN
JKU3HU

HpaKanecmle 3aHATHUSA

14 3ansatue 38. [lpuMeHeHHe XUMMHUUYECKMX BEIIECTB M TEXHOJOTMH C Y4YeTOM 2
Oynymieit mpodecCHoOHATBHON ACSITEILHOCTH
IIpomeskyTouHas arrecTtauus B popme 1u@pepeHIMPOBAHHOIO 3a4eTa 2

Bcero
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMEIICHUS: Y4eOHBIH KaOWMHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro kabuHeTra (HarsigHbIe nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEILIECTB W/WJIM KOJUIEKLUHU MOJUMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIBLMBI, IIUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

Oo6opynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC LUIUHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JCTUTENbHbIE [IUINHIPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOPATOpHbIE IUTATUBbI, CIUPTOBBIE TOPENKH,
CIUYKH, IpUOOp Ul MOITYYEHHs ra30B (WM MpoOHpKa C ra300TBOIHON TpyOKoOIl), AepKarenn
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHbIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 M) m Mepble kooObl (25, 50, 100 u 200 M), BoastHas OaHst (MU
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanus (50 u 100 wmun);
UH/IMKATOpHBbIE TOJOCKW [uid omnpeaeneHus pH U craHgapTHas MHIMKATOpHAas MIKala;
YHUBEpCAJIbHBINA MHIUKATOD; nuneTku Ha 1, 10, 50 mu (uam no3aropsl Ha 1, 5 u 10 mit), OropeTku
JUIS TUTPOBAHMSI, MeUIMHCKKE mmpullsl Ha 100—150 mi, 1abopaTtopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1adopaTopHOE 000PYI0BaHUE.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

3.2.1. OcHOBHbIE JIECKTPOHHbIE HU31aHUS:

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CrnankoB. — 7-e u3., ctep. — Mocksa: [IpocBemenue, 2025. — 128 c.
— ISBN 978-5-09-120190-1. — URL. https://e.lanbook.com/book/473033.

2. Tabpuensn, O. C. Xumus: 11-i kimacc: 6a30Bbiii ypoBeHb: yueOnuk / O. C. I'abpuensu, 1. T
Octpoymos, C. A. CnagkoB. — 7-e u3n., crep. — Mocksa: [IpocBemienue, 2025. — 127 c.
— ISBN 978-5-09-120191-8. — URL. https://e.lanbook.com/book/497801.

3. Pymsutuc, I'. E. Xumus: 6a30Bblii ypoBeHb: YUeOHHK JUisi 00pa30BaTEbHBIX OpPraHU3aIHiM,
peanu3yonmx 00pa3oBaTelibHbIe MIPOrPaMMbI CPEIHETO MPO(eCcCHOHANTBHOTO 00pa3oBaHus/
I'. E. Pymsutuc, ®@. I'. ®enpaman. — 2-¢ usg., crep. — Mocksa: IIpocsemenne, 2025. —
336 c. — ISBN 978-5-09-121347-8. — URL.: https://e.lanbook.com/book/473036.

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH:

1. Papenxuii, A. M. Xumusi: 0a30Bblil ypOBE€Hb: TPEHHPOBOYHBIE U IMPOBEPOUHBIE PAOOTHI:
yuebHoe mocoOue Juisi 00pa30BaTENbHBIX OpraHU3alui, pearu3yloluX 00pa3oBaTelbHbIC
porpamMMbl cperHero npodeccruoHansHoro obpasoBanus / A. M. Pagenxwit. — 2-e usm.,



crep. — Mocksa: IIpoceemenne, 2025. — 79 ¢. — ISBN 978-5-09-121348-5. — URL.:
https://e.lanbook.com/book/473054.

4. KOHTPOJIb H  OIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIbBHOU JUCIHUIIJIMHbI

Kontposis u oleHKa pe3yiabTaToB OOYYEHUS OCYLIECTBIISETCS IPENoJaBaTelieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, & TAKKe
BBIMOJIHEHUST  OOYYAIOIIMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TPOEKTOB, HCCIIECIOBaHHMA.
PesynbraTel 00ydeHUs ONpEAENSAIOT, YTO OOydaromuecs JOJDKHBI 3HATh, TOHUMATh H
JIEMOHCTPUPOBATH 10 3aBEPLICHUH N3YUEHHs TUCLIUILIMHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHUS Y4EOHON IUCIMIIIMHbI
UCIIOJIb3YEeTCsl CUCTEMA OLEHOYHBIX MEPOIPUATHH, NpecTaBIIsAoNas COO0H KOMILIEKC y4eOHBIX
MEpONPUATHHA, COITIAaCOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs U C(HOPMYIMPOBAHHBIX C y4ETOM
OI'OC COO (npeametHsbie pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

Ob6mas/mpodeccronanbHas Paznen/Tema Tun oleHOYHBIX MEPOTIPHUATHI
KOMITIETEHIHS
OK 01. Beibupats | P 1 Temsr 1.1, 1.2 Yeruslii onpoc TectupoBanue,
crnocoObl pemenuss 3agad | P2 Tewmsr 2.1, 2.2 Pemenne 3amau. IIpaktuueckue
npodecCuoHAIbHON P 3 Temn 3.1, 3.2, 3.3 paboTHI. JlaGopaTopHbie
JIeSATEIIbHOCTH, P4 Tems1 4.1,4.2,4.3 paboThL. Pa3noypoBHEBBIE
MNPUMEHUTEIBHO K | P5Temas.1 3aJlaHuA.
Pa3JINYHBIM KOHTEKCTAM. P 6 Tems1 6.1, 6.2 BeltoniHEHNE KOHTPOJIBHOTO
P77 TecTa.
OK 02. Hcnons3oBats | P 1, Temsr 1.2 IIpakTrueckue paboTHl.
COBpPEMEHHBIE cpeactBa | P 3, Temni 3.1.,3.2,3.3 KonTposbhbie paboTHI.
ITOMCKA, aHaiau3a u | P4, Temr14.2,4.3 PasnoypoBHeBbIE 3a1aHUS.
HHTEPIIPETALUN P5Temas5.1 Keiic-3amanusa. Pemenue 3amad.
uH(popMalun u | P6Tewms 6.1, 6.2 XapaKkTeprUCTHKa BEUIECTB.
UH(pOPMalLMOHHbIE P7 Beinonuenune KOHTPOJIBHOI'O
TEXHOJIOTHUH JUIs TecTa
BBITIOJIHEHUS 3a1a4
npodecCuOHAIbHON
JESITEIIBHOCTH.
OK 04. Dddextuao | P2, Tema 2.2 IIpakTHKO-OpHUEHTUPOBAHHbIE
B3aMMO/IEIICTBOBATH n | P3Tema3.3 3aJ1aHus, nabopaTopHble
pabotath B komnektuBe u | P4, Temsr 4.2, 4.3 paboThl, Kelic-3aaHus
KOMaHJe. P 6 Tema 6.2
P7
OK 07. CopgeiictBoBats | P 6 Tema 6.1 [TpakTHKO-OpHEHTHPOBAHHbBIE
COXPAaHEHHUIO OKpyxkaromenn | P 7 3aaHUS. Keiic-3ananusi.
Cpelibl, MonenupoBaHue MpOILECCOB B
pecypcocOepeReHuIo, OKpYXKarolllel cpelie Ha OCHOBE
NPUMEHATh  3HaHUS 00 M3Y4YEHHOI'0 MaTepuana.
WU3MEHEHUN KIIuMarTa,
IPUHLUIBL  OepexXIIMBOTO
IIPOU3BO/JICTBA,
3¢ (peKTUBHO JEHCTBOBATH
B Ype3BbIYATHBIX




CUTyallusIX.
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