MHUHUCTEPCTBO HUPPOBOI'O PA3ZBUTH,
CBsI3U U MACCOBBIX KOMMYHUKAIUU POCCUUCKOU ®EJIEPALIUA

OEIAEPAJILHOE I'OCYJAPCTBEHHOE BIO/JKETHOE OGPA30OBATEJIBHOE
YUPEXKIAEHUE BBICIHEI'O OBPA3OBAHUSI
«CAHKT-IETEPBYPI'CKUH TOCYJJIAPCTBEHHBIA YHUBEPCUTET

TEJEKOMMYHUKALIMI
HUM. ITPOD. M. A. BOHY-6PYEBUYA»
(CIIoI'YT)
Canxr-IlerepOyprexuii Kostek Tesiekommynukauuii um. J.T. Kpenkenst
YTBEPXJIAIO
/ "\ Tlepsriii mpop # APOPEKTOp 110

AB AOWIoB
2026 1.

i | yueGuoi paogrel
CIIG TV demmmancnmertst | el

Ceptuopmkat: 009b47d8b89b08d0f6
Bnapeney: Kupunuek PycnaH BaneHTnHOBMY
Jencteutened ¢ 13.02.2023 no 12.02.2028

A\

- PABOYAS NIPOI'PAMMA

OJ1.07. XUMMSI

(HanmMeHoOBaHHe yUeOHON TUCIUTUTHHBI)

o CIICIHAJILHOCTH

10.02.04 O6ecneuenne nuGopMaIHOHHOI 6E30MaCHOCTH TENEKOMMYHHUKAIMOHHBIX CHCTEM
(Ko/1 M HaUMeHOBaHHe CIIEIHATEHOCTH)

KBaJIM(pUKAIUs
TEXHUK I10 3a1uuTe uHPOpMaIuu

Cankr-1llerepOypr
2026



PaGouast nporpamma cocrasiena B coorserctBun ¢ ®I'OC  cpemmero npogdeccruoHaIbLHOTO
00pasoBaHus M Y4eOHBIM IUIAHOM HPOIPAMMBI MOJrOTOBKH CHEIHMAIUCTOB CPEAHEro 3BeHa (MHJEKC —
OJ1.07) cpennero mnpodeccuonansHoro obpasoBanus 1o crnenuansnoctn  10.02.04 Ob6ecneuenue
MHPOPMAIIMOHHON GE30MACHOCTH TEIEKOMMYHHKAIIMOHHBIX CUCTEM, YTBEPKAEHHBIM pekTopoM OI'BOY
BO «Cankr-IleTepOyprekuii rocy japcTBEHHbINH YHHBEPCHTET TEIEKOMMYHHUKAIMHA uM. npod. M.A. Bonu-
bpyesnua» 26 mapra 2026 r., nporokona Ne 3. u npuMepHO# HporpamMmoi mo o6ieo6pazoBaTeabHOMN
y4eOHOH JuCHMIUIMHE «XUMHsI», PEKOMEH/IOBaHHON DejiepalbHbIM I'OCYJAPCTBEHHBIM aBTOHOMHBIM
yupexjenueM «DesepanabHblii HHCTUTYT pa3BUTHs 00pa3oBaHUs».

CocraBUTEND: B

[TpenonaBaTens /97//(‘// al H.C. Pycanosa
(Hozxm‘/’l/%y :

COT'JIACOBAHO ////

I'nasuslit ciermanuer HTB YUOP Vay P.X. AxTpeeBa

(moAmnuce)
OBCYXJIEHO

Ha 3aCeJlaHUU NPEeJMETHON (uuKIOBOH) xoMuccun No 3 (MaTeMaTH4eCKUX M eCTECTBEHHO-HAYUYHBIX
JUCLHUITIINH )
04 despans 2026 r., nporokon Ne 6

[Ipencenarens npeaMeTHo# (UKIOBON) KOMUCCHM:

W -~ H.C. Pycanosa
(HOIIHHé{))V

OJIOBPEHO

Metopuueckum coserom Canxr-Ilerepbyprexoro koyuieka renekoMmmynukanuii um. D.T. Kpenkeis
25 ¢espans 2026 r., nporokoit Ne 3

3amecTurellb AUpeKTopa 1o yueoHoi padore koyuempka CI16 'Y T

(/Cla ~ H.B. Kaiununa
(moaImuck)
COT'JTIACOBAHO
Hupekrop kosuiempka CII6 T'YT ﬁ
[ /ﬁ,_ T.H. Cuporckas
(rmoamnuch
COI'JTACOBAHO

Jupekrop nenapramenta OKOJ / , ., 7
74 /
/ A

%" C.W. UBacumun

(Troanucs)



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

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrpaMMbI:

Vyeonas  gucrmmmmHa OJ1.07  Xumuss  sABiIsercs  00sA3aTCIBHOM — YacThIO
00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
CIELHUATILHOCTH 10.02.04 ObGecneuenue nH(OPMAIMOHHON 0e301acHOCTH
TEJIEeKOMMYHHUKAIIMOHHBIX CHCTEM.

1.2 llnanupyemblie pe3yJibTATbI OCBOECHUS I CHHILJIMHBI:

B pamkax mporpamMmbl y4eOHOW IHUCHUIUIMHBI O0Y4YaIOIUMUCS OCBAaMBAIOTCS YMEHUS U
3HAHUS:

Koa n ILnanupyemMble pe3yJbTaThl 0CBOCHHS TUCHHIIUHBI

HANMEHOBaHHe

(popmupyembix Oo6ume JucuuniMHapHbIe

KOMIIeTeHIN

OK 01. B oGnactu TpynoBoro Bocriutanus: | imets IPEJICTaBICHUS: 0
- TOTOBHOCTb K TPYHy, OCO3HAHHE | XUMHYECKOU COCTaBJIAOLIEH
[EHHOCTH MacTepCTBa, | €CTECTBEHHOHAYYHOMH KapTHUHBI
Tpyznoooue; MHpa, PpOJM XHUMUU B IO3HAHUHU
- TOTOBHOCTb K  AKTHBHOW | SIBICHUHI MIPUPOJBIL, B
NeSITeIbHOCTH TEXHOJOTHYECKOW M | GOpMUPOBAaHMM  MBIIUIEHUS U
COLMAIIbHOM HANpaBICHHOCTH, | KyJIbTYpPHI JMYHOCTH, ee
CHOCOOHOCTh MHULMMAPOBATh, | (QYHKIHMOHAIBHOM IpaMOTHOCTH,
IUTaHUPOBATh HEoO0X0IMMO ISt pemeHus
U CAMOCTOSITEJIbHO  BBINOJIHATH | HPAKTUYECKUX 3a1a4 U
TaKyIo JeSTeITbHOCTD; 9KOJIOTUIECKU 000CHOBAHHOTO

- UHTEpeC K pa3Iu4yHbIM cdepaM | OTHOIICHHUS K CBOEMY 3J0POBBIO U
poPECCUOHAIBHON JEATEIHHOCTH. | IPUPOJAHON CpeEJie.

OBnaneHue YHHUBEpPCAIbHBIMU | BmameTs cucTeMoll — XMMHYECKUX
y4eOHBIMH MO3HABATEIGHBIMU | 3HAHHH, KOoTOpast BKJTIOYAET:
JIENCTBUSMU: OCHOBOTIOJIAraroIme MOHSITHS
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS: (XuMu4eCKui DJIEMEHT, aToM,
- CaMOCTOSTENbHO (OPMYIUPOBATH | AJIEKTPOHHAsI 000JI0UKa aToMa, S-, P-
U aKTyalu3upoBaTh mpobaemy, |, d-3eKTpOHHBIE OpOWTAIN aTOMOB,
paccMaTpuBaTh WOH,  MOJIEKYyJa,  BaJlEHTHOCTb,
€€ BCECTOPOHHE; ANEKTPOOTPHUIATENFHOCTh, CTEINEeHb
- yCTaHaBJIMBATh CYIICCTBEHHBIM | OKUCJICHUS, XWUMHYECKas  CBS3b,
MpPHU3HAK MOJIb, MOJSIPHAsE Macca, MOJSPHBIN
WM OCHOBaHUS ISl CpPaBHEHHS, | 00BeM, YIJIEPOIHBIN CKEJIET,
KJaccU(pUKaUn (GbyHKIIMOHANBHAS TPYyMNa, paauKal,
1 00001LIeHMS; n3oMepus, H30MEDHI,
- ONpEeNeNaTh LEIH JEATEIbHOCTH, | TOMOJIOTUYECKUH psl, TOMOIIOTH,
3aJ]aBaTh TMapaMeTpsl W KPHUTECPUH | YTIICBOJIOPOJIHI, KHCIIOPOJI- "
UX TOCTHKEHUS; a30TCOJepIKaIIHe COEIMHEHUS,
- BBIABIIATH 3aKOHOMEPHOCTH H | OMOJIOTMYECKH AaKTHBHBIC BEIIECTBA
MPOTUBOPEUUS (yrmeBosl, KUPBIL, Oenku),
B PacCMaTPUBACMBIX SIBICHUSX; MOHOMEp, TOJIUMEpP, CTPYKTYPHOE
- BHOCUTh  KOPPEKTHBBI B | 3BEHO, BBICOKOMOJICKYJISIPHBIE
JESITSIIbHOCTD, OIICHWBATh | COCTUHCHHUS, KpUCTAITHYCCKAs
COOTBETCTBUE PE3yJbTATOB LIETSAM, | pPEIIeTKa, THUTIBI XUMHUYECKHIX

OIICHUBATh PUCKU IIOCIEJICTBHM | peakiui (OKHCITUTENIBHO-




eITEIbHOCTH

0) 0a3oBBIE MCCIICIOBATEILCKHE
NIEUCTBUA:

- BIIAJCTh HaBBIKAMH Yy4e€OHO-
HCCIIEA0BaTEILCKOM

Hu MPOEKTHOMN IESITEIbHOCTH,
HaBBIKAMH pa3pelieHus npooieM;

- BEISIBIISITD MIPUYMHHO-
CIIEICTBECHHEIC CBSI3U
u AKTyaJIn3UPOBATH 3a7auy,
BBIJBUTATh TUIIOTE3Y
€€ pElICHHUs], HaXOAUTh apryMEHThI
IS JIOKa3aTeabCcTBa CBOHUX
YTBEPKICHHUM, 3aJ1aBaTh

napaMeTpbl ¥ KpUTEPHUHU PEIICHHS;
- AHAJIM3UPOBATL IIOJIYYCHHBIC B
XOJ/Ie PEeUICHUS 33/1a41 PE3YJIbTATHI,
KPHUTHYCCKU OLICHUBATh nux
JIOCTOBEPHOCTh,  IPOTHO3HPOBATH
U3MECHEHUE

B HOBBIX YCJIOBUAX;

pa3pabaTbIBaTh IJIaH  PEILCHHS
npoOiieMbl C y4eTOM aHajlu3a
UMEIOIIMXCS ~ MaTepHaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- yYMeThb TIEPEHOCUTH 3HAHUS B
MI03HABATEIBHYIO

u HPaKTHYECKYIO obsactu
KU3HEACATCIIBHOCTHU

BOCCTaHOBUTEJbHBIE, 9K30-U
SHJO0TEPMUYECKHE, peakuuu
HOHHOTO oOMeHa), pacTBop,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
ANEKTPOIIUTUYECKAsT  TUCCOLMALINSA,
OKHUCITUTENb, BOCCTAaHOBUTEb,
CKOPOCTh ~XMMHYECKOH  peakluu,
XUMHUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI  (Teopus  XMUMHUYECKOTO
CTPOCHHUSI OPraHUYECKUX BEIIECTB
AM. bytneposa, Teopus
3JEKTPOJIUTUYECKON JTUCCOLUALINH,
MEPUOJUYECKU I 3aKOH J.N.
MenjeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XHUMWH,
(akTonoruueckue - CBENEHUS O
CBOMCTBAx, COCTaBE, IOJYYECHUU U
0e30MmacHoM WCIIO0JIb30BAaHUU
BAOXHEHUIINX  HEOPraHMYECKUX U
OPraHWYECKUX BEIECTB B OBITY M

HpaKTquCKOﬁ ACATCIIbHOCTH
YCIOBCKaA.

YMeThb BBIABJIIITH XapaKTCPHLBIC
IMPU3HAKH )51 B3alMOCBA3b

U3YYEHHBIX [OHATHM, HPUMEHSTh
COOTBETCTBYIOLIME TOHATHUS  IpPHU
ONMCAaHUM CTPOCHUS M  CBOWMCTB
HEOPraHWYECKUX U OPraHUYECKHX
BEIIECTB M UX IPEBPALLICHUMN;
BBISBJIATH B3aHMMOCBS3b XUMHYCCKUX
3HaHUH c MOHSATHUSIMH Hu
MPEJICTABICHUSAMH TIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB.
VYMeTh ucnonnr30BaTh HAMMEHOBAHUS
XUMHYECKHX COE€TUHEHUI
MEKTYHAPOIHOTO coro3a
TEOPETUUECKON " MIPUKIAIHON
XAMHM W TPUBHUAJIBHBIE HAa3BaHUSA
BOKHEUIINX  BEIIECTB  (ITHIICH,
areTHIICH, TJIMIEPHUH, dbenomn,
dbopManbaerua, yKCycHas KHCIOTa,
[JIMUWH, YTapHBIA ra3, YriIeKHCIbIA
ra3, aMMmuakK, TallleHas W3BECTb,
HeralleHas M3BEeCTh, IMMTHEBAs COJa
U JpYrux), COCTaBIATH (POpPMyIBI
HEOPraHWYECKUX U OPraHUYECKHX
BEIIECTB, YPAaBHEHUS XHMHYECKHX
peakmuii, OOBSCHATH HX CMBICI;
MOJATBEPKIATh XapakTepHbIE
XUMHYECKHE CBOMCTBA  BEIECTB
COOTBETCTBYIOLIUMU




SKCIEPUMEHTaMHU u 3aIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUN.
YMmeTn YCTaHaBJIMBATh
MIPUHAJIC)KHOCTD M3yYEHHBIX
HEOPraHWYECKUX U OPraHuYEeCKHX
BEILIECTB K OMNPEJIETIECHHBIM KJlaccaM
u rpymnmnam COCIUHCHUH,
XapakTepu30BaTb WX COCTaB U
BOKHEHIIIME CBOMCTBA; OMpPEICIAThH
BUJIBI XAMUYECKHUX CBsI3eH
(xoBaneHTHAs, HOHHA,
MeTaJlJIn4yecKasi, BOJOPOAHAS), TUIIbI
KPUCTAJUIMYECKUX pelIeToK
BEILIECTB; KJIacCU(UIIUPOBATH
XUMHYECKHUE PEAKIIUH.

YMeTb MpOBOAUTH  pacuerbl MO

XUMUYECKHM bopmynam u
YPaBHEHHUSM XHUMHYECKHX PEAKIHUN C
UCIIOJIb30BaHUEM buznyeckux
BEJINYMH, XapaKTepU3yIOIUX
BEILIECTBA c KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa
(HOpMaJIbHBIE yCIIOBUS) ra3os,

KOJIN4YCCTBA BCIICCTBA, HCIIOJIB30BaTh
CHUCTCMHBIC XHUMHWYCCKUEC 3HaAHUA OJIA
IIPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyaluAaX, CBA3AHHBIX C
BCHICCTBAMU U UX IIPUMCHCHHUCM.

OK 02.

B o001acT UEHHOCTH HAy4YHOTrO
TIO3HAHHMS:

- c(OpMHPOBAHHOCTh
MHPOBO33PCHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAayKu W

00111eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO

Ha JManore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 M€ECTa B IIOJUKYJIBTYPHOM
MHpE;

- COBEpIICHCTBOBAHUE A3BIKOBOUN U
YUTATEIIbCKOM  KYJIBTYpBl  Kak
CpPEACTBA B3aUMOJICHCTBHUS MEXKIY
JIOIbMU U NIO3HAHUS MUpA.

Osnagenue YHUBEPCAIbHBIMU
y4eOHBIMU II03HABATEJIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJAJeTh HABBIKAMU TIOJYYCHUS
uHpOpMallUM U3  HMCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh  TIOUCK,  aHaJM3,

Bnameth  OCHOBHBIMH  METOAAMHU
HAayYyHOTO TIO3HAHUS BEHICCTB U
XUMHYECKUX SBIICHUH (HaOII0IeHHE,

U3MEpEHNE, SKCIIEPUMEHT,
MO/JICTUPOBAHHUE).

YMeTh MpOBOAUTH pPACUYEThl IO
XUMUYECKUM dopmynam u

YPaBHCHHUAM XUMHWYCCKUX peaKuHﬁ C

HCIIOIb30BAHUEM bu3nuecKux
BEJIMYNH, XapaKTEepU3YIOIIHNX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: MAacchl, o0beMa
(HOpMallbHBIE  YCIIOBUSI)  Ta3o0B,
KOJINYECTBA BELIECCTBA,
HCII0JIb30BATh CUCTEMHBbIE

XUMHUYCCKUC 3HAHUA IJId TPHUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyaluiXx, CBA3AaHHBIX C
BCIICCTBAMU U UX IIPUMECHCHUECM,

YMmeTh IUIaHUPOBATh W BBIIIOJIHATDH

XUMHYECKHUI 9KCIIEPUMEHT
(nmpeBpareHus OpPraHMYECKUX
BEIIECTB npu HarpeBaHuy,

TTOJIYUYCHHUC OTUJIICHA U U3YUCHUC CT'O




CHCTEMAaTHU3all U0 u

HUHTEPIPETALHIO uH(bOopMaIun
pa3aMuHbIX  BUAOB U (opm
IIPEJICTaBIICHMUS],

- CO3/1aBaTh TEKCThI B Pa3JIUYHBIX
dopMaTax Cc y4eToM Ha3HAYCHUs

CBOMCTB, KaueCTBEHHbBIC PEAKIIUU Ha
anpleruabl, KpaxMall, YKCYCHYIO
KUCIIOTY; JNCHATYypalus OCIKOB IpH
HarpcBaHuu, IIBCTHBIC pcaknuuu
0€JIKOB; POBOIUTh peaKium
MOHHOTO O0OMEHa, OTPECIIATh CPEAy

uHpOpMaLUU U LIeJIEBOM | BOAHBIX pAacTBOPOB, KAaYECTBEHHbIE
ayJIMTOpUH, BBIOMpasl | peakuuu Ha cyiabdar-, KapOoHAT- U
ONTUMAJIbHYIO bopMy | XJIOpHI-aHUOHBI, Ha KaTHOH
IpeCTaBICHUS aMMOHUS; pemarhb
U BU3yalHU3alluu; SKCHEpUMEHTaJbHbIE  33/Ja4d 110
- OLIEHMBAaTh  JIOCTOBEPHOCTh, | TemaMm "Meramibl" u "Hemeramibr")
JETUTUMHOCTh HH(pOpMalMK, €€ |B COOTBETCTBUUM C  IpaBHJIAMH
COOTBETCTBUE MIPaBOBBIM U | TEXHUKH 0e30macHOCTH npu
MOpaJIbHO-ITUYECKHUM HOpMaM; oOpalleHnn ¢ BeleCTBAMU U
- BJIQJICTh HABBIKAMU PACIIO3HABaHU | TaOOPaTOPHBIM 000pyZ0BaHUEM;
u 3aLUThI uHpOpMalLNY, | IPEACTaBIATh pe3yJbTaTh
MH(POPMAIIMOHHOM 0€30IacHOCTH | XUMUYECKOTO  OKCIEpUMEHTa B
JMYHOCTH. bopme 3aIuCH ypaBHEHHI
COOTBETCTBYIOLIMX  pEAKUUH U
(hopMyIHpOBaTh BBHIBOJBI Ha OCHOBE
9THUX Pe3yJbTaToB;
YMeTh aHanu3upOBaTh XHMHYECKYIO
UHPOpPMALIMIO,  MOJly4YaeMyK U3
pa3HBIX HCTOYHHUKOB (cpenctB
MaccoBOM uHpopManuy, CceThb
Wurepuer u apyrue).
OK 04. B obnacTu IPaXAAHCKOrO | YMETh IJIaHUPOBaTh U BBINOJIHATH
BOCIIUTaHUS: XUMHUYECKHH HKCIEPUMEHT
- TOTOBHOCTh BECTH COBMECTHYIO | (ITpeBpaIieHus OpTaHUYECKUX

JESTEILHOCTD B
MHTEpecax rpakJaHCKOro 00IIecTBa;
- yYMEHHME B3aUMOJEHCTBOBATh C
COLIMAJIbHBIMU ~ UHCTUTYTaMH B
COOTBETCTBUM C UX (YHKLUUAMH H
Ha3HAYCHHUEM.

OBnanenue YHHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JACUCTBUSMU:
0) cOBMECTHasl I€SITEIbHOCTD:

- IIOHUMaTb M  HCIOJIb30BATh
MpEUMYIIECTBA  KOMAHIHOM  H
WHAUBUAYAIbHON paboTHI;

- TIpPUHUMATh [EJIM COBMECTHOMU
JEATENIBHOCTH, OPraHU30BBIBaTh U
KOOPJMHUPOBATh JEHCTBHUS MO ee
JOCTHKEHHUIO: COCTaBJIATh ILJIaH
JIEUCTBUM, paCHpeNesiTh pPOIU C

y4€TOM  MHEHHUH  yYaCTHUKOB
o0cyX1aTh pe3yNbTaThl
COBMECTHOM pabOTHI.

OBnanenue YHHUBEpCAIbHBIMU

PEryJIATUBHBIMUA JIENCTBUSMU:

BEILIECTB IPU HarpeBaHUH, MOJIy4YeHHUE
9TUJEHA W W3YYEHHE €ro CBOIICTB,
KayeCTBEHHbIE peaxkuuu Ha
QIBJETUABI,  KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypalnus OelKOB IpHU
HarpeBaHWM,  IBETHbIE  pPEaKLUUU
0€JIKOB; TIPOBOJHUTH PEAKIIMA HOHHOTO
oOMeHa, OmpelensiTh Cpery BOJHBIX
pacTBOpOB, KAUECTBEHHBIE PEAKIINU
Ha cyibdar-, KapOOHAT- M XJIOPHUJ-
AQHMOHBI, HA KATHOH aMMOHWSI; peIIaTh
SKCHEPUMEHTAJbHBIE  33Jaudl IO
temaMm "Mertambl" u "Hemeramnsl") B
COOTBETCTBUM C MPAaBUIAMU TEXHUKHU
0e30MmacHOCTH Mpu  OOpalleHuu ¢

BEIIECTBAMHU u 1a00paTOPHBIM
obopynoBaHUEM; MIPEACTABIIATH
pe3yabTaThI XUMHUYECKOTO
JKCIlepUMeHTa B  ¢opMe 3amucu
ypaBHEHUI COOTBETCTBYIOLINX

peakuuii U1 QOpMYIHPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJILTATOB.




T') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- MPUHUMATh MOTUBBI 1 ApPTYMEHTBI
Opyrux JIIOJe Tpu  aHanuse
pe3yJIbTATOB JIEATEIHHOCTH;

- IpU3HaBaTh CBOE IPABO M IMPaBO
JIPYTHUX monen
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATH
MUD C MO3UIUU IPYTOro YeJIOBEKa.

OK 07.

B obactu 9KOJIOTHYECKOI0
BOCIIUTAHHUS

- c(hOpMHUPOBAHHOCTH
JKOJIOTMYECKOM KYJIBTYPBHI,

NOHMMAHHE BJIMSHUS COLUAJIBHO-
SKOHOMMYECKHX IIPOLIECCOB  Ha
COCTOSIHUE IIPUPOJHOMN U
COLIMATIBHOM  Cpelpl, OCO3HAHUE
I00ATEHOTO Xapaktepa
9KOJIOTHYECKUX MPpOo0IIeM;

- IUIAHUPOBAaTh M OCYILECTBJICHUE
JIEMCTBUM B OKpYXalollel cpesie Ha
OCHOBE 3HaHHUJI LIEJIEH YCTOMYMBOTO
pa3BUTHUS YEIIOBEYECTBA,

- AKTUBHOE HEIPUATHE JEHCTBHIA,
IPUHOCALIMX BpEJ OKpYXKarolleu
cpene;

- YMETh IIPOrHO3UPOBATh
HEeOJIAaroNpUsITHbIE 3KOJOTUYECKHE
IIOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMH MM03HABATEIILHBIMU
JICICTBUSIMU:

B) paboTa ¢ nH(pOpMAaIUCi:

- HCIOJIb30BaTh CpencTBa
UH(pOPMaIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJOTHI
B pelieHuu KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpTraHU3aIMOHHBIX 3aga4 c
coOIroIeHIEM TpeOoBaHUl
HPTrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHEL,
pecypcocOepexeHus, MPaBOBbIX U
ATUYECKHUX HOPM, HOPM

UH(POPMALIMOHHOM 0€30MacHOCTH.

Nmets [IPECTaBIICHUSA: 0
XUMUYECKON COCTAaBJISIFOLIEN
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, PpOJM XHMUU B IO3HAHUHU
SIBJICHUH [IPUPOJBIL, B
(GOpMHpPOBAaHMM  MBILUIEHUS U
KYJIbTYpbI JIMYHOCTH, ee
(GyHKIMOHATIBHON I'PaMOTHOCTH,
HE00X0 MO JUIs pelieHus
HPaKTUYECKUX 3a1a4 u
9KOJIOTMYECKU 000CHOBAaHHOTO
OTHOILLIEHHUSI K CBOEMY 3I0POBBIO U
IIPUPOJHON cpene.

YmMmers co0uo1aTh npaBuia
9KOJIOTMYECKH 1esecoo0pa3Horo
HOBEJIEHU B ObITY U TPYAOBOii
NESTENIbBHOCTH B LEISAX COXPAaHEHUs
CBOErO 3JI0OPOBbSI M  OKPYXKAIOLICH
OPUPOJHOM  cpenbl;  Y4UTHIBATh
ONaCHOCTh BO3JEHCTBHSI Ha HKUBbIC
OpraHU3MBbl OINpEAENEHHBIX BEIIECTB,

NIOHUMas CMBICII IoKa3aTes
NpeAeIIbHON JOITyCTUMOM
KOHILICHTpALUU.




2. CTPYKTYPA n COJEPKAHUE OBIIEOBPA3OBATEJILHOM
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 6
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28
U3 HUX MPOMEKYTOUHAs aTrTecTanus B popme nuddepeHmpoBaHHOro 3a4era 2




2.2 TemaTn4yecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

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. OCOOGHHOCTH pacIpeliesieHUs] AJIEKTPOHOB IO OpOHMTaIsIM B aToMax 2
3JIEMEHTOB AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAs KOHQPHUTypalus 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
Pa3zzes 7. BbICOKOMOJIEKYISIPHBIE COeTMHEHHUST 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. Coaepxanue yueOHOro MaTepuaa OK 01
XuMudeckue 1 3anusatue 36. [IpaBuna 5KOJIOTHYECKH IE€IECOOOPA3HOTO TOBEACHUS B OBITY U 0K 02
TEXHOJIOTUH B TPYAOBOH NIEATENFHOCTH B LEJAX COXPAaHEHHsS CBOETO 37I0POBbS U OKPY)KAIOLIEH OK 04
TOBCEIHEBHON 1 MPUPOJHON CPEeIbl, OTMTACHOCTh BO3CHCTBHUS HA JKUBBIE OPTaHU3MBI OPTaHHYECKUX OK 07

npodecCuOHATbHON
NeSITeTbHOCTH YeTIOBEKa

BCIIECTB OTJEIBbHBIX KJIaCCOB (yrneBoaopoibl, CIUPTBHI, (heHosl,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIE, AIBACTUIBI W Jp.), TOKa3aTedb MPeAeIbHO
JOTYCTUMOW KOHIIEHTPALIUU U €r0 HCIOoib3oBaHHe. Poib XuMuu B oOecCrieueHUr
9KOJIOTUYECKOMN, DHEPTETUIECKON M MUIIEBOM OE30MaCHOCTH, PA3BUTHH MEIUIIMHBI,
CO3/IaHUM HOBBIX MaTepuanoB (B 3aBHCHUMOCTH OT BHAa NPOPEeCCHOHATHHON

HGHTGJ’ILHOCTI/I), HOBBIX HWCTOYHHUKOB OHCPIHUU (aJ'II)TepHaTI/IBHBIe HNCTOYHUKHN




SHEPTHH).

3anaTue 37. [loHsATHE O HAy4yHBIX METO/Aax MO3HAHHSA BEUIECTB U XUMHUYECKHX
peakuuii. IlpencraBinenuss 006 OOMIMX HAYYHBIX MPUHLHUIAX [POMBIIIICHHOTO
IIOJIyYEHHUSl BaXXHEHIIMX BellecTB (Ha MpuUMeEpax IPOM3BOJCTBA aMMMaKa, CEpHOMN
KHCIIOTBI, METaHoJa). XUMHS U 3[0pOBbE YEJOBEKa: IpaBHiia 0e30MacHOro
WCTIOJIB30BAaHUS JICKAPCTBEHHBIX MPENaparoB, OBITOBOW XMMHU B ITOBCEIHEBHOU
KU3HU

HpaKanecmle 3aHATHUSA

14 3ansaTue 38. [IpuMenenne XMMHUECKUX BEIIECTB U TEXHOJOTHH C y4eToM Oymayiiei 2

podecCHOHATLHOM IeATEIIBHOCTH
IIpomeskyTouHas arrecTtauus B popme 1u@pepeHIMPOBAHHOIO 3a4eTa 2
Bcero 78




3. VCJIOBUS PEAJIM3AIIMA TTPOTPAMMBI OBIIEOBPA3OBATEJBHOM
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 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJIbBHOU JUCHUIIJIMHbI

KouTponp u oneHka pe3ynbTaToB OOYy4YeHHs] OCYIIECTBISIETCS IpEINojiaBaTesieM B
MPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHUST  OOY4YalOIIMMUCS  WHAWBHUIYaTbHBIX 3a/JaHUN, TPOEKTOB, HCCIEAOBAHUN.
PesynpTarel OO0y4YeHHWsS OMNpPENeNsioT, YTo OOydJarommecs MAODKHBI 3HATh, IOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPLICHUN U3YUYEHUS JUCIUTIINHBL.

Jliisa hbopMupoBaHUsl, KOHTPOJIA U OLEHKU PE3yJIbTaTOB OCBOCHHS yUeOHOW AMCHUITIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUATHI, MPECTABIIAIONIAs COO0ON KOMILJIEKC YUeOHBIX
MEPONPUITHIA, COTJIIACOBAHHBIX C pe3ylbTaTaMu OOydeHUs M CPOPMYIUPOBAHHBIX C Y4ETOM
OI'OC COO (mpeametnsbie pe3ynbraThl o quciuiumnae) 1 ®I'OC CIIO.

Ob6mas/mpodeccronanbHas Paznen/Tema Turm oreHOYHBIX MEPOTIPUSITHI
KOMITCTCHIIHS

OK 01. Beibupats | P 1 Temsr 1.1, 1.2 VYerubii onpoc TectupoBanue,

crocoObl pemenuss 3agad | P2 Tewmsr 2.1, 2.2 Pewenne 3anau. Ilpaktuueckue

npodecCuOHATbHON P 3 Temnr 3.1, 3.2, 3.3 paboTHI. JlaGopaTopHubie

JIeSATEIIbHOCTH, P4 Tems1 4.1,4.2,4.3 paboThlI. PasnoypoBHEBEIE

MNPUMEHUTEIBHO K | P5Temas.1 3aJ1aHUA.

Pa3JINYHBIM KOHTEKCTAM. P 6 Tems1 6.1, 6.2 BrlInonHenne KOHTPOIBHOTO

P77 TECTA.

OK 02. OcymecrtBasate | P 1, Temsr 1.2 [IpakTueckue paboTHI.

ITOMCK, aHaau3 u | P3, Temrr 3.1.,3.2,3.3 KonTposbHbie paboTHI.

MHTEPIPETALMIO P4, Temn1 4.2, 4.3 PasHoypoBHEBBIE 3a1aHN.

uH(popMaIuy, P5Temas5.1 Keitic-3amanusa. Pemenue 3amau.

HE0OXO0 MO mist | P 6 Temsr 6.1, 6.2 XapakTeprUCTUKA BEIIECTB.

BBITIOJIHEHUS 3amau | P7 Beinonnenune KOHTPOJIBHOTO

npodeccuoHanbHOM TecTa

JIEATEITbHOCTH

OK 04. Paboratre B | P2, Tema2.2 [IpakTHKO-OpUEHTUPOBaHHBIE

KOJUleKTUBe U komanzae, | P 3 Tema 3.3 3a/1aHus, nabopaTtopHbie

¢ pexTUBHO P4, Tems1 4.2, 4.3 paboThI, Kelc-3a1aHus

B3aMMO/IEVICTBOBATh c | P6Tema6.2

KOJUIETaMH, PyKOBOJICTBOM, | P 7

KJINEHTaMH

OK 07. CopgeiictBoBats | P 6 Tema 6.1 [IpakTHKO-OpHEHTHPOBAHHbIE

COXPAaHEHHUIO OKpyxkaromen | P 7 3aaHUs. Keiic-3aganusi.

Cpelibl, MonenpoBaHue MpPOLIECCOB B

pecypcocOepeReHuIo, OKpY’KaloIllel Cpelic Ha OCHOBE

3¢ (deKTUBHO JAEWCTBOBATh W3y4EHHOT'O MaTepHuana.

B Ype3BbIYATHBIX

CUTYaITUIX
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