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1. OO6mast xapakTepucTuka paboueit mporpaMmbl 00111€00pa30BaTEIILHOTO
y4eOHOTro TpeaMeTa

1.1. Mecto nipeamera B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI

OO6m1ieo0pa3oBaTeabHbIN YUEOHBINA MTPEAMET «XUMHUS SIBISETCS 00sS3aTEIbHOMN
4acThl0  00I€00pa3oBaTeIbHOIO  ILMKJIAa 00pa3oBaTeIbHOM  MIPOrpaMMbl IO
cnennanibHocT  10.02.05  OOGecneuenne  wHGOOPMAIIMOHHOW  OE30MAaCHOCTH
aBTOMATU3UPOBAHHBIX CHCTEM.

1.2.1lenu 1 nuaHupyeMble Pe3yJIbTaThl OCBOCHHSI 0011e00pa30BaTENbHOrO NpeaMeTa
1.2.1. Ilens oO11eo6pa3zoBaTeIbHOTO MpeaAMETA

Cognepxanue TmporpaMmbl  00111€00pa30BaTEIbHOIO  y4eOHOTO TpeIMeTa
«XHUMHS» HAIPABJIEHO HA JOCTHXKEHHE CICIYIOIINX LEICH:

) dbopMHUpOBaHHWE CHCTEMbl XHMHYECKHMX 3HAHMM KaK BaKHEWIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOW JIEXKAT
KJIFOUEBbIE MOHATUSI, (YHIAMEHTAJIbHBIE 3aKOHBI U TEOPUH XHUMHUHU, OCBOCHHE SI3bIKA
HAayKH, YCBOGHHE W  T[OHMMaHUE  CYUIHOCTH  JOCTYNHBIX  00O0OIIEeHUI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHME C HCTOPUEH HX Pa3BUTHUS U
CTaHOBJICHHS;

) dbopMHUpoBaHWE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOAax
MO3HAHUS BEIIECTB M XHUMHYECKUX PEaAKIUi, HEOOXOAMMBIX I MPUOOPETCHUS
YMEHUN OPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMUYECKUX SIBJICHUNA, UMEIOIINX MECTO
B [IPUPOJIE, B IPAKTUYECKON U OBCEHEBHON KU3HU;

) pa3BUTUE YyMEHUM U CHOCOOOB  JACSATEIBbHOCTH, CBA3AHHBIX C
HaOII0/ICHUEM U OOBSICHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIIOJICHUEM MpPaBUII
6e30macHOro o0palleHust ¢ BelleCTBaMu.

3amgaun 00111e00pa30BaTEILHOr0 YUYeOHOTO MPeIMeTa:

1)  cdopmupoBaTh NOHUMAaHHE 3aKOHOMEPHOCTEU MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUI B OKPY’KAIOIIECH Cpesie, a TAKKE UX CBA3b C LEIOCTHON HAyYHOU
KApTUHOW MHUPA U IPYTUMHU €CTECTBEHHBIMU HAYKAMMU;

2)  pa3BUTb YMEHHS COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U OPTraHUYECKUX
BEIIECTB, YPAaBHEHUSI XUMUUYECKHUX PEaAKITNil, 00BICHIATH UX CMBICI, HHTEPIIPETUPOBATH
pEe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,



3)  chopmupoBaThb HaABBIKM IPOBENEHUS MPOCTEUIINX XUMUYECKUX
AKCIIEPUMEHTAJIbHBIX HUCCIENOBaHUM C  COONMIOJEHHMEM TpaBui  0€30MacHOro
oOpaleHus C BeeCTBaMU U JIa0OpATOPHBIM 000PYI0BAHHUEM;

4)  pa3BUTb yMEHUS HAXOAWTb, AHAJIU3UPOBaTh U  MCIOJb30BATh
uH(pOpPMAIIMI0O XMMHYECKOTO XapakTepa W3  pa3MyHbIX HMH(POPMALMOHHBIX
MCTOYHUKOB, BKJIIOYasl y4eOHYIO JINTEpATypy, Hay4HblEe MyOJMKAMW W WHTEPHET-
pecypchl;

5) chopMHpOBaTH  YMEHMSI  NIPOTHO3UPOBATH  TOCIEJCTBUSA  CBOEH

ACATCIIBHOCTH H

XUMHWYCCKUX IIPHUPOIHBIX,

OBITOBBIX U IMPOU3BOACTBCHHBIX

IMpoueCCCOB, YUUTHIBAS BO3MOKHBIC SKOJIOTMYCCKHUEC U COIMUAJIBHBIC BOSI[GﬁCTBHH;

6)

chopMUpoBaTh TMOHUMAHHE 3HAYUMOCTH JIOCTHXKEHHN XUMHUUYECKOM

HAyKM M TEXHOJOTUM IJii Pa3BUTUS COLMAIBHOM M MPOU3ZBOACTBEHHOU cdep C

yYMEHUEM NPUBOJUTH MPUMEPHI UX TIPUMEHEHUS B PA3IMUHbBIX cPepax HKU3ZHU.

1.2.2. Ilnanupyemble pe3yibTaThl OCBOCHHUSA O00IIE00pa30oBaTEIHLHOTO MpeaMeTa B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue npeaMeT UMeeT Ipu (GOPMUPOBAHUM U PA3BUTHUU OOLIUX U

po(heCCUOHATBHBIX KOMIIETEHLINH]:

KOI[ 1 HAUMCHOBAHUC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMbIX O61ue q
KOMIETEHIUH (JIMYHOCTHBIC, METANPEIMETHBIE) PEAMETHEIC
OK 01. BriOupars JIn4HOCTHBIE pE3yJbTAThl JOJUKHBI | JIMCIMIUIMHAPHBIE pe3yabTaThl
COCO0BI peleHust | OTpaXkaTh B YACTH: JIOJKHBI OTPakaTh:
3a1a4 TPYI0BOT'O BOCIIUTAHHUS: I1Po 01. c(OpMHUPOBAHHOCTh
npo(ecCHOHANBHON |  TOTOBHOCTH K TPYJy, OCO3HAHHE | IPEICTABICHMI: O  XMMHYECKOIl
NeSITEIbHOCTH LCHHOCTH MacTepcTBa, | COCTABIIONIEH €CTECTBEHHOHAYYHOU
IPUMEHUTETBHO K TpyAoooue; KapTUHBl MHpa, POJIM XUMHHU B
pa3IMYHbIM | TOTOBHOCTBH K aKTUBHOH | IO3HAHMM  SIBJICHUM  NpPUPOABI, B
KOHTEKCTaM NEeSITeIbHOCTH TEXHOJOTMYECKOH | (hOpMUPOBAHUU MBILIUIEHUS u
U COLMAJIbHOM HamnpaBiIE€HHOCTH, | KyJIbTYpbl JUYHOCTH, ee
CHOCOOHOCTh MHULMHAPOBATh, | (PyHKIMOHAIBHON I'PaMOTHOCTH,
IUIAHUPOBATh M CaMOCTOSITENILHO | HEOOXOAUMOMN TUISL pelieHus

BBITIOJIHATH TAKYIO AEATEIBHOCTD;
UHTEpPEC K pa3InyHbIM cdepam

npodeccCuoHaIbHON
JIeSITCILHOCTH.
MeranpeameTHbIC pe3yIbTaThI
JOJDKHBI OTpaXKaTh:
OsBnageHue YHUBEpCaJIbHBIMHU
y4eOHBIMU MMO3HaBaTEILHBIMA
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JICHCTBHS:
CaMOCTOSITENILHO (hOPMYJIUPOBATD

U aKTyaJu3upoBaTh Ipoljemy,

HPAKTUYECKHUX 3a/a4 U 3KOJIOTHYCCKH
000CHOBaHHOTO OTHOIICHUSI K CBOEMY
37I0POBBIO U TIPHUPOIHOM Cpeje;

I1Po6 02. BJIAJCHUE CHUCTEMOH
XUMHAYECKAX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraroIie

MOHATHS (XMMHUYECKHUU DJIEMEHT, aToM,
9JIEKTPOHHAsE 000JI0YKa aroma, s-, p-,

d-3neKTpOHHBIE OpOWTAIIM  aTOMOB,
WIOH, MOJIeKyJIa, BaJICHTHOCT,
AIIEKTPOOTPHIIATEIILHOCTh,  CTCICHb

OKHCJICHHS, XUMHUYECKasl CBSI3b, MOJIb,

2




Kon 1 naumeHoBaHue
(dbopMupyeMbIX
KOMIIETeHIIUH

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

O61mue
(JIMYHOCTHBIE, METANPEIMETHBIE)

[IpenmeTtHbie

paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIMBATh  CYIIECTBEHHBIMI
MpPU3HAK WM OCHOBAHUSA JUIA
CpaBHEeHHMs, Kiaccuukanuum u
00001IICHHS;
ONPEAENATh LUEIU ACATEIBHOCTH,
3a/1aBaTh MapaMeTphl U KPUTEPUHU
UX JOCTHKCHHS,
BBIABJISITh  3aKOHOMEPHOCTH W
MPOTUBOPEUUS B
paccMaTpUBAEMBIX SIBJICHUSIX;
BHOCHTD KOPPEKTUBBI B
eI TEILHOCTD, OLICHUBATh
COOTBETCTBHE pEe3yIbTaTOB
LEJISIM, OILICHUBATh pHUCKH
MMOCJIEICTBUI JIeSITEILHOCTH.
0) 6azoBbIe HCCJIEI0BATEIIbCKUE
EUCTBUL:
| BuajeTh  HABBIKAMH y4eOHO-
HCCIEN0BATENHCKON U ITPOECKTHOU
JIESATCILHOCTH, HaBBIKAMH
paspenieHus mpooIem;
BBLISIBIIATE MIPUYUHHO-
CJIEACTBEHHEIC CBSI3H H
aKTyaJIM3UpPOBATH 3azauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEILICHHUS,
HaXOJIUTh apryMEHTHI ittt
JIOKa3aTeIbCTBA CBOHUX
YTBEPKJICHHI, 3a/1aBaTh
napaMeTpbl H KpUTEPUHU
peLICHHUS;
AQHAJIU3UPOBATh TMOJIYYEHHbIE B
xojie peLeHus 3aJ1a4yu
pe3yJIbTaThl, KPUTHUYECKH
OLICHUBAaTh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

YMCTH MEPECHOCUTD 3HaHUA B

MO3HABATCIIBHYHO W IPAKTHYCCKYIO
obiactu KUBHECACATCIIBHOCTH.

MOJIIpHasi Macca, MOJISIPHBIM 00BeM,
yIAepOIHBIN CKeNeT, PyHKIMOHAIbHAS
rpymnmna, pagukai, U30Mepus, U30MEphL,

FOMOJIOTUYECKUI  psll, TOMOJIOTH,
YTJI€BOI0PO/BbI, KHCIIOPOJI- u
a30TCoJEpIKaLIHe COE/IMHEHMS,

OMOJIOTMYECKH aKTHBHBIC BEIICCTBA
(yrneBompl, >KUpBI, OENKH), MOHOMED,
oJIuMeED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUS,
KPUCTATMYECKAsl ~ PeIIeTKa,  THITBI
XUMHUYECKHUX peaKIuii (OKUCIUTETHHO-
BOCCTAaHOBUTEIIHHBIE, 9K30-U
SHAOTEPMUYECKUE, PEAKIUd HOHHOTO
oOMeHa), pacTBOp, BJIEKTPOJUTHI,
HEDJIEKTPOIIUTHI, AJIEKTPOJIIUTHYECKAS
JIACCOIUAITHSA, OKUCJIUTEb,
BOCCTaHOBUTEb, CKOPOCTh
XUMHUYECKOH pPEaKINH, XHUMHYECKOe
paBHOBECHE), TEOPHUH U  3aKOHBI
(Teopust ~ XMMHUYECKOTO  CTPOCHHS
OpraHHYeCKHUX BEIICCTB AM.
byrtneposa, TEOpUs
AIIEKTPOIUTUYECKOW  TUCCOLIMAINH,
MIEPUOIHYECKUI 3aKOH J.N.
MenpeneeBa, 3aKOH  COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN A3BIK XUMHUH,
(hakToIOTHUYECKHE CBEICHHUS 0
CBOIICTBaX, cOCTaBe, IMOJYYCHUH U
0e301acHoOM WCIIOIb30BaHUH
BOXHEHIIUX  HEOPraHUYEeCKUX U
OpPraHWYECKHX BEIIECTB B OBITY U
MPaKTHYECKON JEeSITEIbHOCTH
YeJI0BEKa;

IIP6 03. chopMUpOBAaHHOCTh YMEHUI
BBISBJISITh XapaKTepHbIC MPHU3HAKA U
B3aMMOCBS3b HW3YYEHHBIX TOHSATHUH,
MPUMCHSITh COOTBETCTBYIOIIUE
MOHSITUSL TIPU OMHMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKHUX u
OpraHMYeCKUX  BEIIECTB M  HUX
MIPEBPAIICHUI; BBISBIISATH B3aHMOCBS3b
XUMHUYECKHX 3HAHUM C MOHATHSIMH U
MIPEICTAaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopMHUPOBAHHOCTH YMEHHUMA




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMBIX OO0uue n

KOMITCTCHIUH (JIMYHOCTHBIE, METANPEIMETHBIE) PERMETHEIE
UCIIOJIb30BaTh HalMEHOBAaHHUs
XUMHYECKHUX COCMHECHUN
MEXTyHapOJAHOTO COI032

TEOPETUYECKON U MPUKIATHON XUMHUHU
Y TPUBUAJbHBIC HA3BaHUS BAXKHEUIIINX
BCIIECTB (aTHIIEH, allCTUJICH,
runepud, ¢eHon, GopManbaeru,
YKCYCHasl KUCJOTa, IJIMIHH, YrapHbIi
ras, YrJEKUCIbIi Ta3, aMMHUaK,
raliieHas M3BeCTh, HeraimieHas U3BeCTb,
MATHEBAs COJIAa U JIPYTUX), COCTABISAThH
dbopMyIbI HEOPraHUYECKHUX u
OpraHWYEeCKHX BEIIECTB, ypaBHEHUS
XUMHUYECKUX PEaKIuil, OOBSICHATh UX
CMBICJT; TIOATBEPXKATh XapaKTEPHbBIC
XAMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOITUMHU IKCIIEPUMEHTAMU
M 3alUCSIMH YPaBHEHUU XUMHUYECKUX
peakuui;

I1P6 05. chopMUPOBAaHHOCTH YMEHUI

YCTaHaBJIMBATb MMPUHAAJICIKHOCTD
HN3YUYCHHBIX HCOPraHNYCCKUX u
OpTraHU4YCCKUX B€IICCTB K

OTpeJieieHHBIM KJIaccaM U Tpynnam
COCIMHEHUH, XapaKTepu3oBaTh HUX
COCTaB W BaXHEWIIIME CBOMWCTBA;
OTIPE/ICIIATh BHJIBI XUMUYECCKUX CBSI3EH
(xoBaJIeHTHaA, WOHHaS,
MeTaJlJIn4yecKasi, BOJOPOJIHAsA), THIIbI
KPUCTAITMYECKUX PEHIETOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMHUYECKHEC
peaxiuy;

IIP6 07. chopMUPOBAaHHOCTH YMEHHIA
MPOBOANTH PACUYETHI MO0 XUMUICCKUM
dbopMyJIaM 1 YpaBHCHHSIM XUMHUYIECKUX
peakuui C HUCIIOJIL30BAaHHUEM
buznyeckux BEJIUYMH,
XapaKkTepU3yIoIIMX  BEIIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: MAaccChl,
o0bema (HOpMallbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTCMHBIC XWMHYCCKHE 3HAHHS IS
NPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYyaIUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM.




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMBIX OO0uue n
o €/IMETHbIE
KOMITCTCHIH (JTMYHOCTHBIC, METANPEIMETHBIC) P
OK 02. Ucnonb3oBath | JInuHOCTHBIE pE3yabTaThl JAOJDKHBI | JlucuuIMHapHbie (mpeaMeTHbIE)

COBpPEMEHHBIE
cpencTaa TIOWCKa,
aHanmm3a U
WHTEPIpETANN
uHpopManuy, u
MH(pOpPMaLlMOHHbIE
TEXHOJIOTHH JUIs
BBITMIOJIHEHUST 337134
npodeccroHanbHOM
JeSITeTbHOCTH

OTpakaTb B YaCTH:
[EHHOCTH HAYYHOT'O TIO3HAHMS:
| chOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKU u 00111eCTBEHHOM
MPAKTUKH, OCHOBAaHHOTO  Ha
Jranore KYJbTYD,
CHOCOOCTBYIOLIIETO ~ OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJITYPHOM
MUDE;
COBEPIICHCTBOBAHUE SI3LIKOBOU U
YUTATEILCKONH  KYJIBTYpPBl  Kak
CpencTBa B3aMMOJICHCTBUS
MEXIy JIIOJIbMHA U TIO3HAHHS
MUpA.
MeranpeameTHsle
JTOTKHBI
Osnanenue
y4eOHBIMU
JICUCTBUSAMMU:
B) pabora ¢ uHpopMaIuei:
| BuajeTh HABBIKAMH IIOMYYCHHS
uHbOpMallMl W3  HCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIHEHO
OCYUIECTBIIATh TOUCK, aHaJH3,
CHCTEMaTH3AIIHIO u
UHTEpIpeTallui0  HHPOpMAIUH
pasMUYHBIX BUJIOB ©  (opM
MPEJICTaBICHHUS,
CO3/1aBaTh TEKCThI B Pa3IMIHBIX
dbopMaTax ¢ yueToM HazHAYCHHS

pe3yabTaThl
OTpakaTh:
YHUBEpCaJIbHBIMHU
II03HABATEJIbHBIMU

uHpOpMaITUU u LETIEBOI
ayJINTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
| TIPEICTaBJIEHMS W BU3YallM3allNH,;
OIICHUBATh JIOCTOBEPHOCTb,

JICTUTUMHOCTDB I/IH(l)OpMaI_II/II/I, €C

COOTBETCTBHC IMpaBOBbBIM u

MOPAJIbHO-3THUYCCKUM HOpMaAM;,
BJIAACTh HABBIKAMH PACIIO3HABAHUA U

3aILUTHI uH(popmManuu,
nH(pOPMaLMOHHON 0€30MacHOCTH
JIMYHOCTH.

PE3YJIbTAaThl U JOJKHBI OTPAXXaTh:

ImPo 0e6. BJIAJ€HHE OCHOBHBIMU
METOIaMH HAy4HOTO MMO3HAHUS
BEIIECTB U XMMHUYECKHX SIBJICHUM
(mabmronenue, U3MEpPEHHUE,

9KCIIEPUMEHT, MOJICITHPOBAHUE);

ITP6 07. chopMUPOBAHHOCTH YMEHUI
MPOBOJNTH PACUYETHI MO0 XUMUICCKUM
dbopMyiaM U ypaBHEHHSIM XUMUYECKUX

peakuui c HUCIIOJIL30BaHUEM
buznuecKkux BEJINYHH,
XapaKTEePU3YIOIINUX BEIIECTBA c
KOJIMYECTBEHHON CTOPOHBI: MAaccChl,

o0bema (HOpMaJlbHbIE YCIOBHSI) ra3os,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHBbIE XMMHUYECKHE 3HAHUS JUIs
NPUHATUS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U MX MPUMEHEHUEM;

I1P6 08. chopMHUPOBAHHOCTH YMEHUH

TUTAHUPOBATh u BBITIONTHSATh
XUMHUYCCKHMA SKCTIIEPUMEHT
(mpeBparteHus OpraHUYeCKHUX

BEIIECTB MPH HATPEBaHHH, ITOyUYCHUE
TUJIEHa U H3Y4YEHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIINU Ha aJIbJICTU/IbI,
Kpaxmail, YKCYCHYO KUCIIOTY;
JIeHaTypalus OCIKOB IPH HArPEBaHUH,
L[BETHbIE PEAKIIUU OEJIKOB; MIPOBOIUTH
peakiuu HMOHHOTO obmeHa,
OIpesieNATh Cpeay BOJHBIX PACTBOPOB,
KayeCTBEHHBIC pEaKkIy Ha Cyibdar-,
KapOOHAaT- ¥ XJOpPHUA-aHHOHBI, Ha
KaTHOH aMMOHUS; pemaTh
HKCIIEPUMEHTANIbHBIE 3aJ]auy 110 TeMaM
"Metamnel"  u "Hemeramnsl") B
COOTBETCTBUH C IpPABUIAMHU TEXHHUKH
0e3omacHOCTH TpH  OOpalIeHuu ¢

BEIIIECTBAMH " 71a60paTOPHBIM
00opyaoBaHUEM; MIPEJICTaBIISITh
pEe3yJIbTaThI XUMHUYECKOTO
9KCIepUMeHTa B  (GoOpMEe  3alUCH
ypaBHEHUt COOTBETCTBYIOIIHX

peakiuii 1 (GOpPMYJIUPOBATH BBIBOIBI
Ha OCHOBE 3THX PE3yJIbTATOB;
ITP6 09. chopMUpPOBaHHOCTH YMEHUS




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

hopMupyeMbIX O61mue

KOMIIETCHIIU (JIMYHOCTHBIE, METANPEIMETHBIE) HpemverHie
aHAIU3UPOBATh XUMHYECKYIO
nHdopmanuio, MOJTy4aeMyto u3
pasHbIX UCTOYHUKOB (cpenctB
MaccoBOM uHpopManuy, CeThb
WuTepHeT u 1pyrue).

OK 04. D¢ddexruBno | JImuHoCTHBIE pe3yNbTaThl JOJKHBI | JlucuurumHapHbIe (mpeaMeTHbIE)

B3aHMOHeﬁCTBOBaTB n

paboTaTh B
KOJUIGKTUBE u
KOMaH/Ie

OTpakaTh B YaCTH:
TPaKIAHCKOTO BOCTIUTAHUSI:

| TOTOBHOCTH BECTH COBMECTHYIO
JIeSATCIIBHOCTD B MHTEpecax
TPaKIaHCKOTO OOIIEeCTBA;
YMEHHE B3aMMOJIEUCTBOBATh C
COLMAJIbHBIMM HMHCTUTYTaMu B
COOTBETCTBUU C UX QYHKIUSIMHU U

Ha3HAYCHUEM.
MerarnpenmeTHble pe3yIbTaThI
JOJDKHBI OTPaKaThb:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHHUKATUBHBIMU JEHCTBUAMM:
0) COBMECTHAs ICITCIIbHOCTD:
| NOHMMATh M HCIONB30BATh
MPEUMYILECTBA KOMAHJAHOU W
WHAUBUIYaIbHON paboOThI;
NPUHUMATh LEJIM COBMECTHOM
JIeATEIbHOCTH, OpPraHU30BBIBaTh
U KOOPJIMHUPOBATH AECUCTBUS IO
€e JOCTWKEHHIO: COCTaBIIATH
IJIaH JEWCTBUM, pPaCHpEesaTh
poau  C  y4yeToM  MHEHMH
Y4aCTHUKOB 00CyX/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI.
OBnanenue YHUBEpCAJIbHBIMU
pEryJIATUBHBIMU JIEHCTBUIMMU:
T') IpUHATHE ceOs U IPYTUX JIOJCH:
| IPMHMMATb MOTHBBI X apIyMEHThI
IpYrux JIOJed IIpU aHaJIHu3e
pe3yJbTaTOB ACATENBHOCTH;
MpU3HaBaTh CBOE MPABO U IPABO
JIPYTUX JIIOJICH Ha OIINOKH;
pa3BuBaTh CHOCOOHOCTh IOHUMATh

MHUP C TIO3UIUHU JPYTOro YeIoBeKa.

PE3yJbTaThl U TOJHKHBI OTPAXKATh:
ITP6 08. chopMHUpPOBAaHHOCTH YMEHUH

MJIaHUPOBATH u BBITIOJTHSTh
XUMHUYCCKHMA SKCTICPUMEHT
(mpeBpartueHus OpraHNYeCcKHUX

BEIIIECTB MPU HArpEBaHMH, MOJIy4YEHHUE
TUJIEHa U H3YYE€HUE €ro CBOMCTB,
Ka4eCTBEHHbIE PEAKIINU Ha AJIbJIeTU/IbI,
Kpaxmail, YKCYCHYIO
JieHaTypalusi OEJIKOB IIPH HarpEeBaHUH,

KHCJIOTY;

LOBCTHBIC pCaKIUU 6€JIKOB; IIpOBOAUTD

peakun WOHHOI'O oOMeHa,
OTIPEICIIATH CPETy BOJTHBIX PACTBOPOB,
KauyeCTBEHHBIC PEAKIMH Ha CyJbdat-,
KapOOHAT- W  XJIOPHJI-aHHOHBI,
KaTHOH aMMOHHS; pemiathb

9KCIICPUMCHTAJIbHBIC 3a/1a4X 110 TEMaM

Ha

"Meramisl"  u  "Hemeramnel") B
COOTBETCTBUU C MpaBUJIAMU TEXHHUKHU

Oe3omacHOCTM TpU  OOpallleHuu C

BEILIECTBAMH nu 1a00paTOPHBIM
000py10BaHUEM; HPEJCTaBIATh
pe3yJbTaThI XMUMHUYECKOT0
JKCIepUMeHTa B  (GopMe  3aIlucH
YpaBHEHUI COOTBETCTBYIOIINX

peakimii 1 (GOpMyJIHUPOBAaTH BBIBOIBI
Ha OCHOBE DTUX PE3yJIbTATOB.




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMBIX OO0uue n
KOMITCTCHIUH (JIMYHOCTHBIE, METANPEIMETHBIE) PEIMETHEIS
OK 07. | JlnynoCcTHBIE pE3ynbTaThl JOJDKHBI | JluCHUIUIMHApHbBIE (mpeaMeTHbIE)
CopnelicTBOBaTH OTpakaTb B YaCTH: pE3yJIbTaThl U AOJKHBI OTPAKATh!
COXPAaHECHUIO | 9KOJIOTMYIECKOTr0 BOCITUTAHHUS: 11Po 01. c(OpMHUPOBAHHOCTh
OKpYKalollel Cpelbl, c(OpMHPOBAHHOCTD IPEICTaBICHUM: O  XMMHUYECKOH
pecypcocOepexeHutIo, IKOJIOTUYECKOM KyJbTYpBI, | COCTABJISIONICH €CTECTBEHHOHAYUYHOU
NPUMEHSATh 3HaHUA 00 NIOHMMAHHUE BIIMSHUSA COLMAIBHO- | KAPTUHBI MHpa, pOJIA XHUMUU B
W3MEHEHUHU KJIMMaTa, HSKOHOMUYECKUX MPOLECCOB Ha | IO3HAHMM  SIBJICHUH  NPUPOABI, B
IIPUHIIMIIBI COCTOSIHUE IPUPOIHOMN U | GOPMHUPOBAHUU MBIIICHUS "
OepeKIMBOTO COLIMAJIBHOM Cpe/bl, OCO3HAHUE | KYJbTYpbI JUYHOCTH, ee
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | (yHKIHOHAIbHON IrPaMOTHOCTH,
3¢ exTUBHO | OKOJIOTHYECKHX IPodIIeM,; HE0OXOAMMOM JUISt peleHus
J€CTBOBATH B IUTAHUPOBAHME U OCYIIECTBIECHUE | IPAKTHUYECKUX 3a1a4 U DKOJOTHYECKH
Ype3BbIYATHBIX JEeHCTBUI B OKpyXkarolie cpefe | 000CHOBAHHOTO OTHOILEHUSI K CBOEMY
CUTyaLUsAX Ha  OCHOBE 3HaHMA  LEJEH | 300POBbIO M IPUPOIAHOM CPELE;
YCTOMYHBOIO passutus | [1P6 10. cpopmMupoBaHHOCTH YMEHHUH
4eJI0BEYECTBA;

AKTHUBHOE HEIPUATUE JEHCTBHI,
IIPUHOCSIINX BpEX OKPYKaroUIeH

coOroaTh TpaBWIa SKOJOTHICCKU
11eJIECO00Pa3HOTO MOBEACHUSI B OBITY
U TPYJOBOH JCSITEILHOCTH B IEIAX

! ;&Zﬁ;e MporHosHpoBars | COXPAHEHHS  CBOCTO  310pOBBS K
HE6IATOIPUATHBIE OKpYXarolllel  NPUPOJHOM  CpPEnbL;
3KOJOTHYECKHUE mocjaeaCTBUA | YUUTBIBATL OITIACHOCTDb BO3ACHUCTBUS HA
NPEANPUHUMAEMBIX  JIEMCTBHH, | )KUBBIC OPTraHU3MbI  OMPEICICHHBIX
OpcaoTBpanIaTh ux. BEIIECTB, IIOHUMAasl CMbICJI ITIOKa3aTels
MeranpeameTHbie PE3YIBTATBL | e e o JIOTTYCTHMOG
JIOJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU KOHHCHTPAHIH.
y4eOHBIMU [103HaBaTEJIbHBIMU
JNENCTBUSAMM:
B) pabota ¢ uHpopmauei:
HCMOJIb30BATh CpeAcTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelLIeHnn KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3a7a4 c
co0JIr0IcHEM TpeOoBaHUI
3PrOHOMMKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocOepekeHusi, TPaBOBBIX U
ATUYECKUX HODM, HOPM
nH(pOpMaAITMOHHOM 0€30MMaCHOCTH.
IIK 3.4. OcymectBusats | OBnageHue YHUBEPCAIBHBIMU | YMETH!
U3MEPEHNE TIapaMEeTPOB | yyeOHBIMU MMO3HABATENBFHBIMU | - IPUMEHATh TEXHUYECKHE CPEICTBA IS
(oHOBBIX  mIyMOB, a NCHCTBUAMU: 3aIUTHL KHGOPMALKK;
TaKKe bu3HIecKux




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

hopMupyeMbIX Oo6mue -
KOMIIETCHIIU (JIMYHOCTHBIE, METANPEIMETHBIE) PEIMETHEIS
TIOJICH, Co37aBacMBbIX | 0) 0a30BBIC HCCIIETOBATEILCKAC | 3HATH:
TCXHUICCKUMHU JEUCTBUS: - HOMEHKIJIATypy IOPUMEHSAEMBIX CPEIACTB
CPEACTBAMH  3AlIUTBL | _ cragute W (OPMyYJIMPOBATH | 3aIUTHI
nHopmar COOCTBEHHBIE 3a/1aun B
00pa3oBaTeNnbHOW  NESATEIBHOCTH U
XKHU3HEHHBIX CUTyalUsIX;
- CTaBUTh NpoOJeMbl ¥  33Ja4H,
JOIyCKaIOIINe JIbTEpHATUBHBIC
PEIICHHS;

- OIICHMBATh KaueCTBO CBOCTO BKIIAaa U
Ka)XJIOr0 y4aCTHHKa KOMaHIbI B OOIIHi
pa3paboTaHHBIM

pe3ynbTaT o

KpUTEPHAM




2. CTpyKTypa 1 coJep:kaHue 00111eo0pa3oBaTeIbHOr0 y4eOHOro peaMeTa

2.1. O6bem yuebHOTO peaMeTa 1 BUABI y9eOHOH pabOThI

Bun yuebHoit paboTbl

O0BeM B Hacax

O6bem 00pa3zoBaTeIbHOM NMPOrpaMMbl y4eOHOTO ITpeaMeTa 78
B TOM YHCJIE:

1. OcHOBHOE co/iepKaHue 64
B TOM YHCJIE:

TEOPETHUECKOE 00yUueHre 34
MPAKTUYECKUE 3aAHATUSA 18
71a00paTOPHBIE 3aHATHS 6

KOHTPOJIbHBIE pa0OTHI 6

2.  IIpodeccmoHalmbHO  OPUEHTHUPOBAHHOE  COJEpKaHHWEe  (comeprkaHue 12
MPUKJIIATHOTO MOJTYJIS)

B TOM YHUCIJIE:

TEOopeTHYeCcKoe 00ydIeHnE 4

MPAKTUYECKHUE 3aHITUS 8

[TpomexxyTounas arrectarus B hopme nudhepeHIIMpoBaHHOTO 3a4eTa 2




2.2. TemaTtudeckuii TUIaH U cofiepKaHre 00111e00pa30BaTeIbHOTO MPeAMETa

Konrr
KOMIIETEHII
1507
dbopmupoBa
HanmenoBanue Coneprxanue yueOHOTo MaTepuana u popmbl O6Bem HUIO
pas3esoB U TeEM OpraHM3aliy JesTeIbHOCTH CTYAEHTOB 4acoB KOTOPBIX
CIOCOOCTBY
€T 2JIEMEHT
MIPOrpaMMBbI
1 2 3 4
Pa3nea 1. TeopeTrnueckue 0CHOBbI XUMHH 16
Tema 1.1. Coneprkanue yueOHOro MaTepuaa 2 OK 01.
OcHOBHBIE XuMuuecku smeMeHT. AToMm. fnpo aroma, U30TOIBIL.
XUMHUYECKHE OnexkTpoHHass 000y04Ka. OHEPreTUUECKUE YpPOBHH,
TIOHATHUS U MOypOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- SJIEMEHTHI.
3aKOHBI, CTpoeHHe | OCOOEHHOCTH  pacmlpesieseHuss  JJIEKTPOHOB 1O 1
aTOMOB opOUTaNsIM B aTOMax »3JEMEHTOB TMEpPBbIX YETHIPEX
XUMHUYECKUX NEepuoJIOB.  DJIEKTPOHHAs KOH(HUTrypamus aToMOB.
AIIEMEHTOB OcHOBHbBIE XUMUYECKUE 3aKOHBI
B ToM 4ncie NpakTHYeCKUX 3aHITHH 1
1.ITpaktuyeckass pabora «OCHOBHBIE KOJIWYECTBEHHBIE 1
3aKOHBI B XHMHHU U pacyeTsl IO YpPaBHEHUSIM
XUMUYECKHUX PEaKLUiD».
OtHocuTeNbHBIE aTOMHAsg M MOJIEKYJISIpPHAsT MaccChl.
Mounspras macca. KonmdectBo BemiectBa. MaccoBas
JoJisi BeulecTBa. 3akoH ABoraapo. MossipHblil 00beM
ra3oB. OTHOcHUTENbHAs IJIOTHOCTHh Ta3oB. Pacders! mo
YPaBHEHUSAM XUMHUYECKHX pPEaKIHi ¢ MCIOJIb30BAaHUEM
MaccoBOW JOJM BelIecTBA, oObeMa (HOpMaJbHBIE
YCIJIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Cozeprkanne yaeOHOro MaTepuraja 2 OK 01.
Ilepuognueckuii | He mpeaycMoTpeHo - OK 02.
3aKOH U B TOM umciie NPaKTHYECKUX 3aHATHI 2 1K 3.4.
ITeproanyeckast 1.IIpaktuueckoe 3anstue «M3ydyeHue nepuoaUYECKUX 2
cucrema 3aKOHOMEPHOCTE M MX B3aUMOCBSA3U CO CTPOECHHUEM
XUMHUYCCKHX aTOMOB).

anemenToB Jl. W.
MenaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TeopHen
CTPOEHUS aTOMOB

HepI/IOI[I/I‘-ICCKaH CHUCTEMAa XUMHUYCCKUX J3JICMCHTOB Z[I/I

MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[leproanueckoit CUCTEMBl XMMHYECKHUX JIIEMEHTOB C
COBPEMEHHOM Teopuen CTPOECHUS aTOMOB.

3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHWMHYECKHUX
9JIEMEHTOB, 00pa3yeMbIX HMHU MPOCTHIX M CIIOXKHBIX
BELIECTB MO rpynnam u nepuonam [lepmoanueckoit
CHUCTEMBI. 3HAaYEHUE MEPUOTUIECKOTO 3aKOHA U CUCTEMBI
xumudecknx snemeHtoB .M. Menaeneesa B pa3BuTuu
HayKH.
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VYcraHoBNEHUE CBSI3U  MEXAY CTPOCHHEM aTOMOB
XMMHYECKHUX JIEMEHTOB U MEPHOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX BJIEMEHTOB M HUX COCIWHCHUM B
COOTBETCTBUHU C MOJ0KeHUEM | lepnoandyeckoii CuCTeMbl.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJlaHUM Ha XapaKTepU3alMi0 XMMHYECKHUX 3JIEMEHTOB
«Metamnuueckne / — HEMeETaIMYECKHE  CBOMCTBA
XHMHYSCKHX DJIEMEHTOB B COOTBETICTBHHU C HX
AJIEKTPOHHBIM  CTPOCHHEM U TMOJIOXKEHHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKUX 3iieMeHToB [[.U.
Mennenaeenay

Tema 1.3. ConeprkaHue yaeOHOro MaTepuaja OK 01.
Crpoenue Crpoenue BemiecTBa. XHUMHYECKas CBA3b. Bumisl
BEIECTBA XUMHYECKOH CBs3M (KOBaJCHTHAs HEMOJIIpHAs U
U IIpUpoJia MOJISIpHAsi, HWOHHAsA, MeTauueckas). MexaHu3MbI
XUMHUYECKOU o0pa3oBaHMsl  KOBAJCHTHOM  XMMHMYECKOH  CBS3H
CBA3H. (oOMEHHBI M JIOHOPHO-AaKLENTOpPHBIN). Bonopoanas
Muoroo0pasue CBSI3b. BanenTtHoCTb. DIEeKTpOOTPULATEIbHOCTD.
BEIIECTB Crenens okucieHus. IoHbI: KATHOHBI M AHUOHBI
B ToM yncie npakTHUEeCKUX 3aHATUI
l.Ilpaktuueckass pabora «CTpoeHHE BelIECTBA MU
PUPOJA XUMHUECKOU CBS3W.
JeMoHCTpanys Mopeneld KpHUCTALIMYECKUX PELICTOK:
WOHHOM (XJIOpUJT HATpHs), aTOMHOH (TrpaduT U ammasz),
MOJICKYJISIPHOM (YTJIEKUCIBIN Ta3, UOJ), METAJUIMUECKOU
(matpuii, marHui, wmenp). Pemnenwe mnpakTUYECKUX
3alaHuil Ha COCTaBJIEHHE DJIEKTPOHHO-IPAPUUECKUX
dhopmy 351eMeHTOB 1—4 meproioB
Tewma 1.4. CopepxaHue yueOHOro MaTepualia OK 01.
Knaccupukanus, | Knaccudukanus HEOPraHUYECKUX BEIIIECTB. OK 02.
M HOMCHKJIaTypa HomeHnkiatrypa HeOpraHMYeCKHX BEIIECTB (OKCH/IBI,
HCOPTraHNYICCKUX TUJAPOKCHUIBI, KUCJIOTHI, COJII/I). BemectBa
BCIICCTB MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOI'0  CTPOCHHS.

ArperatHble COCTOsIHUA BellecTBa. Kpucramiueckue u
aMop(QHBIC BEIIECTBAa. 3aKOH TIOCTOSHCTBA COCTaBa
BelecTBa. TUMBI KPUCTATUTMUECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAsI, MOHHAs, METaJUInIecKas). 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THIIA KPUCTAIUIMYECKON PEIIETKH

B Tom uncne IIPAKTUYCCKUEC 3aHATHUA

1.ITpaktuyeckas pabora «Homenkmarypa
HEOPraHUYECKUX BEIIECTBY.

Pemienne npakTruueckux 3aaHui Mo Kiaccuukanuu,
HOMEHKJIaType U XUMUYECKUM (opMyiaM
HEOPTraHWYECKHUX BEIECTB PA3IMYHBIX KJIACCOB
(yrapHslii ra3, yrJIeKHCIbIi ra3, aMMHaK, raiieHas
W3BECTh, HETAIlICHAs U3BECTh, MUTHEBAS COJIA U APYTHX):
Ha3BaHUA BelecTB no MexayHapoanoi (MIOITAK) wiu
TPUBHAIBHON HOMEHKJIATYPE M COCTABJICHUE (hOPMYJIBI
XHMHYECKHUX BEIIECTB, ONPEEICHNE MPUHAIICKHOCTH
K kaaccy. ITouck nadopManmy 1o Ha3BaHUsIM,
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UICHTHU(PHUKATOPaM, CTPYKTYpHBIM (opMynaM. AHAIHN3
XMMHUYECKOW MH(OPMALIUH, TIOITy4aeMOi U3 pa3HbIX
UCTOYHUKOB (CPENICTB MacCOBOM MH(OPMAINH, CETh
HNHuTepHeT u npyrue)

Tema 1.5.
Tummer
XAUMHUYECKHX
peakiuit

Conepkanue yueOHOro MaTepuasa

Xumudaeckass peaknus. Kimaccupukammss XUMHUECKUX
peakuuMii B HEOPraHMYECKOW M OPraHUYE€CKOM XUMHH.
3aKOHBI COXPAHEHUSI MAacChl BEIIECTBA, COXPAHCHHS H
MPEBPALLECHUSI JHEPIrUU NPU XUMHUYECKUX PEaAKLHUSX.
OKHUCIUTEIHHO-BOCCTAHOBUTEIILHEIE peakuun
(YypaBHEHHsSI  OKHCJICHHUS-BOCCTAHOBJIICHHS,  CTEICHb
OKHCJICHHS, OKHCIIUTEITh " BOCCTAaHOBHTEIb,
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC peakuuu B
pUpoze, MPOU3BOICTBEHHBIX nporeccax u
KU3HEJEATEIIbHOCTH OPTraHNU3MOB)

B TOM uncie npakTH4ECKUX 3aHATHN

OK 01.

Tema 1.6.
CkopocTb
XAUMHUYECKHX
peaKIuii.
XUMHYECKOE
paBHOBECHE

Copepxanue yueOHOro MaTepraia

CKOpoCTh peakuMH, €€ 3aBUCHUMOCTb OT Pa3InYHbIX
(GakTOpOB:  TPUPOABI  pEarupyroIIUX  BEIIECTB,
KOHLCHTPALlMU pearupyouX BEUIECTB, TEMIIEPATYPHI U
IUIOIIAY  PEaKIMOHHOW IOBEPXHOCTH. TemsoBble
3¢ deKTh XUMHUYECKHX peakuui: 9K30- u
SHIOTepMHUYECKHEe peakiuu. OOpaTuMble pEaKIHH.
XuMuyeckoe paBHoBecue. DaxkTOphl, BIUAOIME Ha
COCTOSSHUE XHMHUYECKOTO PABHOBECHUS (KOHLIEHTpALMs
peareHTOB  WJIM HPOAYKTOB  pEakLUWH, JaBIICHUE,
temneparypa). [Ipunnun Jle Hlatense

B ToM 4nciae npakTHIeCKUX 3aHATHH

l.Ilpaktuyeckass  pabora  «BinusHue  pa3TUYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOH peaKkIumny.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHanu3 (aKkTOpPOB, BIMSIOMIMX HA U3MEHEHUE CKOPOCTH
XUMHYECKOH  peakuuu.  3aBUCHUMOCTb  CKOPOCTH
XUMHUYECKON peakuy OT MPUCYTCTBUS KaTaau3aTopa Ha
IIPUMEpPE Pa3IoKEHUs NEPOKCHA BOJOPOIA C IIOMOILBIO
JUOKCHJIa MapraHiia u Karanasbl. PemieHue npakTuko-
OPUEHTUPOBAHHBIX 3aJaHUI HAa MPUMEHEHHE NPUHIUIA
Jle-IllaTenbe AJisi HAXOXKIAEHUSI HAIPABJICHUSI CMEIICHUS
paBHOBECHs] XMMMUYECKON pEeakUuu U aHaIu3 (HaKkTopoB,
BIIUSIIOUINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS

OK 01.
OK 02.
IIK 3.4.

Tema 1.7.
PactBopbl, TEOpHs
AIEKTPOJIUTUYECK
OM JUCCOIHAINU
Y HOHHBIA 0OMEH

Conepxanue yueOHOr0 MaTepuaia

PactBopbl. Buabl  pacTBOPOB IO COAEPIKAHUIO
pacTBOpeHHOro BemecTa. PactBopumocts. [lonsaTue o
JUCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIC
pacTBOpel. MaccoBast 10is BEIIECTBA B PacTBOPE.
[Tonstue o BojopojaHOM mokazartesne (pH) pactBopa.

OK 01.
OK 02.
OK 04.
OK 07.
IIK 3.4.
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Dnekrponutnueckas aucconuanus. CHUIbHbIE U cialbie
JJIEKTPOJIUTHI, HEANEKTPOJIUTHL. Peakuuu HMOHHOTO
oOMeHa

B ToM 4ncie 1abopaTOpPHBIX 3aHSATHI

1.JTaboparopHoe 3ansitue «lIpuroroBnenre pacTBOPOB».
[TpuroroBneHne pacTBOPOB 3aJaHHONM MAacCOBOM AOJEH
PacTBOPEHHOIO  BEIECTBA, IPOBEICHUE  pEaKLUl
HMOHHOTO O0OMeHa, OmIpefeseHUe Cpelbl pPacTBOPOB
BEUIECTB C IIOMOULIbI0 YHUBEPCAIBHOIO WHAMKATOpa
(kucnasi, HeWTpanbpHas, IUeNOYHasi). 3agaHus Ha
COCTAaBJICHUE HOHHBIX peakuuil. Pemenue mnpakTUko-
OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUIl Ha PAaCTBOPSI,
UCTIONIb3yeMble B OBITOBOM W  MPOM3BOICTBEHHOMH
JESATEIIBHOCTH YEJI0

Paznen 2. Heopranuueckasi Xumusi

12

Tema 2.1.
duzuko-
XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Copneprxanue yueOHOTO MaTepraa

Meramnsl. [lonoxenne MmeramioB B Ilepmoanueckoit
cUCTeMe  XUMHMYECKMX 3JeMeHToB. OcobeHHocTH
CTPOEHHS AJIEKTPOHHBIX O00O0JIOYEK aTOMOB METaJIOB.
O6mue ¢usnueckue cBoiicTBa MeTauioB. CriaBel
METAJJIOB.  DJIEKTPOXUMHUYECKUN psJl  HaNpsKeHHUH
METAUIOB.  XMMHUYECKHE  CBOMCTBA  BA)KHEUILIHX
METaUIOB  (HATpUM, Kajauil, KaJblUid, MarHWi,
QIIOMUHUM, LHMHK, XpOM, JKelie30, MeIb) M HX
coenuHeHuil. OOmme crnocoObl MOJyYEHUsT METaJlIoB.
[TprMeHeHne MeTaIoB B OBITY U TEXHUKE

Hewmeranne. [Tonoxenune Hemeramios B [lepuoanueckoit
cucTteMe xumuuyeckux snemenToB JI.M. MenneneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3MUYECKUE CBOMCTBA
HEMETAJJIOB. AJUIOTPOINUS HEMETaIoB (HAa MpuMepe
KUCIIopoaa, cepel, hocdopa u yriaepona). XuMHIECKue
CBOMCTBA M TMPUMEHEHHE BAXKHEMIIMX HEMETaJUIOB
(rayoreHoB, cepwl, aszora, (ocdopa, yriepoga u
KPEMHHS) u 170'¢ COCTMHCHU I (oxcuaoB,
KHCIIOPOJICOACPHKAIINX KHCJIOT, BOJIOPOJAHBIX
coenuHeHH). [IpuMeHeHre BaKHEHUITUX HEMETAIOB H
UX COeOIUHEHUU

XuMHu4ecKue CBOMCTBaA OCHOBHBIX KJ1aCCOB
HEOPTraHWYECKUX BEIIECTB (OKCHUIIOB, THUIPOKCHUJIOB,
KHCIIOT, coied W gnp.). ['eHernueckas  CBS3b
HEOPraHWYECKUX  BEIIECTB,  MPUHAUICKAIUX K
pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOWCTB IPOCTBIX BEIIECTB, BOJOPOJIHBIX COCIUHEHU,
BBICIIIUX OKCHJIOB Y THAPOKCUIOB

B ToMm uncie mpakTHUecKuX 3aHATHH

1.IIpakTuueckoe 3aHATHE «DU3UKO-XUMUYECKHE
CBOICTBAa HEOPraHUYECKUX BELIECTBY.
CocTaBlieHHe YpaBHEHHNW XUMHUYECKHUX pEaKUHid ¢

OK 01.
OK 01.
OK 02.
OK 04.
IIK 3.4.
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y4acTHEM TMPOCTBIX U CIIOXKHBIX HEOPraHUYECKUX
BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAaJJIOB,
HEMETAJIJIOB u aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAHUUA U aM{(OTEPHBIX
TUAPOKCHJIOB; HEOPraHUYECKUX coJiei,
XapaKTepU3YIOUINX UX CBOMCTBA.

Pacuérel Maccel BemecTBa wWiM 00BEMaA Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY
OJIHOTO M3 yYacCTBYIOLIMX B PEAKLMU BEILECTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) IPOIYKTOB
peakiuy, €ciyd OJHO M3 BEIIECTB HMEET IPHUMECH.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
CBOWCTBA, COCTaB, TOJy4eHHE U  Oe3omacHoe
UCIIOJIb30BaHNE BaKHEUIINX HEOPraHWYECKUX BEIIECTB
B OBITY ¥ ITpO(eCCHOHATFHON IeATEIIbHOCTH YeIOBEKa

Tema 2.2. CopepxaHnue yueOHOro Marepuasia 2 OK 01.
HH@HTHCI)PIK&HHH He MPELYCMOTPEHO - OK 02.
HEOPraHUYECKUX " OK 04.
B Tom uncie nabopaTopHbBIX 3aHITHIA 2
BEILIECTB
1.JlabopatopHoe 3aHATHE «Mnentudukanus
HEOPraHUYECKUX BEILECTBY.
Pemienne skcriepuMEHTaNbHBIX 337a4 MO XUMUYECKUM
CBOIICTBaM METaJJIOB U HEMETAJIJIOB, IO PACTIO3HABAHUIO
U TOJIYYEHUIO COCAMHEHUN METallIOB M HEMETaJUIOB
(B3anMOJIeHCTBHE THAPOKCH/IA ATFOMHHUS C paCTBOpaMU
KHUCTIOT U 1enodei,). Maentuduxaiuss HeOpraHuueckux 2
BCIICCTB C HCIIOJIb30BAHMEM WX (PU3NKO-XHUMHUYECKUX
CBOMCTB, XapaKTEpHbIX KayeCTBEHHBIX  PEAKLMM.
KauecTBeHHble peakuuu Ha cyiabdar-, KapOOHaT- U
XJIOpUA-aHUOHBI, HAa KaTUOHBbl METAUIOB U KaTHOH
aMMOHUS
Tema 2.3. Copepxanue yueOHOTO MaTepralia 2
KonTponbnas =
5074 110 Kontponbaas pabora «CBOWCTBA HEOPTaHUYECKUX 2
pa BemecTs (1o pazaeny 1, 2)»
pazgeny 1,2
Pa3nen 3. TeopeTrnueckue OCHOBBI OPraHMYeCKOH XMMHUHU 6
Tema 3.1. CojeprkaHue yueOHOro MaTepuaa 4 OK 01.
Knaccupukanys, | [IpeaMeT OpraHuueckodl XUMHUM: €€ BO3HMKHOBEHHUE,
CTPOCHHUE H pa3BUTHE W 3HAYCHHE B TOJIYYCHHU HOBBIX BEIIECTB H
HOMECHKJIAaTypa MarepuanoB.  Teopuss  CTpOEHUST  OpPraHUYECKHX
OpraHNYeCcKHux coennHeHuil A.M. BytiiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS.
BCIICCTB CrpykTypHble  (GOpPMYJIBl OpPraHMYECKUX  BELIECTB.
l'omonorusi, wum3omepus. XuMUYecKas CBSI3b B )

OPraHUYECKUX COEIUHEHHMSX: KpaTHbIE CBS3U, G- U T-
CBSI3U.

[IpencraBinenre 0 KiIacCUPUKALUKA  OPTaHUYECKUX
BelecTB. HoMeHknaTypa OpraHMYeCKHUX COEIMHEHU
(cucremaTudeckas) u TpUBHAJIbHbIE Ha3BaHU
BOXHCHUIIIMX IPEJICTABUTEICH KJIACCOB OPTaHWYECKHX
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BCIICCTB

B ToM uncne IPAKTHUYCCKUX 3aHATHHN

1.ITpakTrueckoe 3aHSITHE «Homenknatypa
OpPraHMYECKUX BEIIECTBY.

O3zHakoMyieHHe ¢ 00pa3liaMyd OpraHMYeCKHX BEUIECTB U
MaTepuajgaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIeCTB, HAONIOJCHHE U OIHUCaHHe
JEMOHCTPALIMOHHBIX ~ ONBITOB IO  IPEBPALICHUIO
OpraHMYECKUX BEILEeCTB NpU HarpeBaHUM (IUIaBJICHUE,
oOyrnuBanue u ropenue). CocTaBleHUE TOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKUX
BELIECTB OTJEIbHBIX KIIACCOB, MCMOJb3Ys UX HA3BAHMS
II0 CUCTEMAaTUYECKOM W TPUBHAIBHON HOMEHKIIATypE
(9THIIEH, aleTUJIeH, TIULEPHH, (eHo, (pOopMaIbaeru,
YKCyCHasl KucioTa, riuuuH). PacueTsl mpocteiimeit
dopMysIbl  OpraHMYECKOW MOJIEKYJbI, HUCXOIsi U3
3JIEMEHTHOTO cocTaBa (B %)

KonTpoabHas pabota 3a 1 cemecTp

(5]

Pa3znen 4. YriaeBoaopoanbl

2]

Tema 4.1.
VYTIeBOI0POIBI U
WX TIPUPOIHBIC
HCTOYHHUKHU

Copepxanue yaeOHOro MaTepHaa

[IpenenpHble  yraeBOAOpOAbl (ANKaHbBI): COCTaB U
CTPOEHHE, TOMOJIOTHYECKHUH psii. MeTaH u 3TaH: COCTaB,
CTpoeHue, (Qu3nueckue M XMMHUYECKHE CBOMCTBa
(peakuuy 3aMelIeHUss W TOpPEHUusi), IMOJyYeHUe H
[IPUMEHEHUE.

HenpenenbHble yrieBoaopoasl (ajJKeHbI, alKaIUeHBbI,
AIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUU PSJI.
OTWJICH W MPOMUIIEH: COCTaB, CTPOEHHUE, (PU3UIECKUE U
XUMUYECKHE  CBOWCTBA (peakiuu THUIPUPOBAHMUS,
rajioreHupOBaHMUs, TUApATallH, OKHCJICHMS n
MOJIMMEPHU3AIIH ) TIOTyUYCHUE U IPUMEHEHHE.
Ankanuensl: Oyramuen-1,3 u wmerunOyraauen-1,3,
XHMUYECKOE CTpOCHUE, CBOMCTBa (peaxrust
MOJIUMEPH3AIIH ), MIPUMEHEHHE (st CHHTE3a
MPUPOTHOTO M CHHTETUYECKOTO KaydyKa ¥ PE3UHBI).
ATNKUHBI:  COCTaB M OCOOCHHOCTH  CTPOEHUS,
TOMOJIOTUYECKUN PSAA. AUETUIICH: COCTaB, XUMUYECKOE
CTpoeHHe, (QU3MYECKHe ¢ XHUMUYECKHE CBOICTBa
(peakium TUAPUPOBAHUS, raJOreHUPOBAHMUS,
TUApPATAlMM TOPEHUs), IMOJYyYEHHEe U TPUMEHEHHE
(MCTOYHUK  BBICOKOTEMIIEPATYPHOTO  IUIAMEHH  JIJIst
CBapKH U PE3KH METAJIOB)

ApomaTtudeckue yriaeBofopojabl (apensl). benzon wu
TOJIyOJI: COCTaB, CTPOCHUE, (PU3MUECKHE U XUMUYCCKUE
CBOMCTBA (peaKIMu TaJOreHUPOBAHUS U HUTPOBAHWS),
MOJIy4YCHHUC W TIPHUMCHCHUC. TokcU4IHOCTD adpCHOB
(BmusitHMe  O€H30J1a  HAa  OpraHM3M  4eJIOBEKa).
['eHernyeckass  CBSI3b  MEXKAYy  YIVIEBOJOPOJaMH,
MNpUHAJICKAIIUMHU K pa3JIMYHbBIM KJIaCCaM.

OK 01.
OK 02.
OK 04.
IIK 3.4.
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IIpupoaHble MCTOYHUKH YTriaeBOAOpOnOB. IIpuponHslii
ra3 u nomyTHbele HedTsHble ra3el. Hedte u eé
npoucxoxaeHue. CrnocoOsl  mepepaboTku  HEePTH:
NEPEroHKa, KPEKUHI (TePMUYECKHH, KaTalIUTHUECKUil),
nuponu3. IlpomykTel  mepepaboTku  HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH

u B ObiTy. KaMeHHBIi yroab W TPOIYKTHl €ro
repepadOTKH

B TOM uncie npakTH4ECKUX 3aHATHN

Tema 4.2.
dusuko-
XAMUYECKHE
CBOMCTBA
YIJIEBOJIOPOIOB

CopepxaHnue yueOHOTro MaTepualia

He npexycmorpeno

B Tom uncine nabopaTOpHBIX 3aHATHIA

1.JIaGoparopHroe 3ansTHe «CBOICTBA YTIIIEBOIOPOIOBY.
TpuBnanbHas W  MEXIyHapoaHass HOMEHKJIATypa,
XUMUYCCKHEC CBOIICTBA, CIIOCOOBI MOJTyYEHUs
yrieBoAgopoaoB. [lonyueHue sTuneHa U U3y4eHHUE €ro
CBOWMCTB. MoJenupoBaHue MOJIEKYJI W XHUMHYECKHUX
MIpPEBpAIICHU yTIEBOAOPOJOB (Ha TpHMEpe HTaHa,
STHIICHA, allCTUJICHA U JP.) ¥ TaJ0T¢HOIPOU3BOIHBIX

OK 02.
OK 04.

Pa3nea 5. Kucjiopogocojaep:kaniue oprainyeckue coeuHeHus1

16

Tema 5.1.
Cnuptbl. DeHon

CopaeprxaHye yu4eOHOro Marepuaia

[IpenenvHbIE OAHOATOMHBIE CHHPTHI (METAHON U
ATaHOJ): CTpOCHHUE, (UBHMYECKHE W XUMHUUYECKHE
CBOMCTBA (peaKL[I/II/I C AKTUBHBIMHU METalJIaMu,
raJIoreHOBOIOPOAaMH, ropeHue), MIPUMEHEHUE.
Bonmopoaneie cBsi3M MEXIy MOJIEKYJaMU CIUPTOB.
®uU3HOI0rnyecKoe NEHUCTBHE METAHOJA M ITaHOJA Ha
OpraHu3M 4YeJIOBEeKa.

MHoroaromMHbie CIUPTHI (STUICHIVIUKOIb U TJIMLIEPUH):
CTpoeHHe, (U3NYECKHe ¢ XHUMUYECKHE CBOICTBa
(B3anmoiericTBHE co MIECJIOYHBIMH MeTaJlJlIaMH,
KaueCTBEHHAs peaklyMs Ha MHOTOATOMHBIE CIIHUPTHI).
®u3noaoruyeckoe ACHCTBHE HA OpPraHW3M YeJOBEKa.
[TpuMmeHeHue TIuIepUHa U STUICHTJTUKOIS.

®enon.  CrtpoeHHe  MOJIEKYJbl, (U3NYECKUE U
XUMH4YecKre cBoiicTBa (peHoma. TOKCHYHOCTH (eHona,
ero (pU3MOJIOrMIeCcKOoe IEHCTBHE Ha OPTaHNU3M YeJIOBEKaA.
[Tpumenenue dheHona

B ToMm ymncie npakTHUecKUX 3aHATHH

OK 01.
OK 07.

Tema 5.2.
AJBIeruan.
KapGoHoBsie
KHCJIOTBI.
Croxubie 3¢upbl

Copaep:xaHue yu4eOHOro Marepuaia

Anbreruapl ¥ KeTOHbI ((opMabaerusl, aueTalbIeru,
aleToOH): CTpoeHue, (U3MYECKHUEe U XUMHUUYECKHE
CBOWCTBA (peaklMM OKHUCIEHHs M BOCCTAHOBJICHMS,
KayeCTBEHHbIE PEAKIINH), TIOJyUYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TMpeaelibHble KapOOHOBBIE KHUCIIOTHI
(MypaBpMHasT U yKCyCHasi KHCIOTBI): CTpOEHHE,
¢u3nueckrue U XuMHYECKUe CBOicTBa (0OLIMe CBONWCTBA
KHUCIIOT, peakuus HJTepuduKanuu), MOJy4YeHUe H
npuMeHeHue. CTeapuHoBasi U OJEMHOBAs KUCJIOTBI Kak

OK 01.
OK 02.
OK 07.

16




MPEJICTABUTENIA BBICIIUX KapOOHOBBIX KHCIOT. Mpblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, UX MOIOIIee
JICUCTBUE.

Cnoxuble 3¢GuUpbl Kak MNPOU3BOJHBIE KapOOHOBBIX
kucnot. ['uaponus cnoxxubix 3¢upos. XKupsel. ['uaponus
*kupoB. lIpumenenue xupoB. buonorumueckas poiib
JKHPOB

B ToM uncne IIPAKTHUYCCKUX 3aHATHH

Tema 5.3.
YrineBoasl

Coneprxkanne yaeOHOro MaTepraja

YrineBoapl: cocraB, KiaccH(PUKAIUS YIIIeBOAOB (MOHO,
IUu- W Tojucaxapuasl). [noko3a — mpocTermmia
MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI,
busznyeckue W  XUMHYECKHE CBOWCTBA  IIIIOKO3BI
(B3aumonerictBue ¢ ruapokcunaom menu (II), okucnenue
aMMHMa4dHbIM  pacTtBopoM  okcujga  cepeopa (D),
BOCCTAHOBJICHHE, OpO’KEHHE TIIOKO3bl), HAXOXKICHHE B
MIPHUPOJIe, MPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKAsT POJIb
B KU3HECATSIILHOCTH Oopranmus3ma YeloBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.
Caxapo3za — mMpeACTaBUTENb IUCAXapUA0B, THUAPOIIU3
caxapo3bl, HaX0XKJICHUE B TIPUPOJIC ¥ IPUMCHECHHE.
[Tonucaxapuapl: Kpaxmall U LeJUTI0NI03a KaK MPUPOIHBIE
nomuMepbl.  CTpoeHWE Kpaxmajia U IeJUIFOJIO36I,
dbuznyeckue M XUMHUYECKHME CBOWCTBA Kpaxmaia
(THAPOJIH3, KaYeCTBEHHAS PEAKIIHS C HOJIOM)

B ToM 4mnciae npakTU4eCKUX 3aHATHH

OK 01.
OK 02.
OK 07.

Tema 5.4.
dusuko-
XUMUYECKHE
CBOMCTBA
KHUCJIOPOJIOCOIEP
JKaIUx
OpraHuYeCcKuX
COCTMHECHUN

Coneprkanue yueOHOro MaTepuaa

He npenycmorpeno

B tom unciae IPAKTHYICCKHUX 3aHATUH

l.ITpakTrueckoe 3aHSTHE «HomeHnknatypa
KHCIIOPOJOCOIEPKAIIUX OPTaHUYECKUX COCTUHEHUI.
TpuBnanpHass W MEXAYHApOAHAs  HOMEHKJIATYypA,
XUMHUYECKHE CBOICTBA, CIOCOOBI MOTYYEHHs CIIUPTOB U
(dheHoI0B, KapOOHOBBIX KUCIOT U A(UPOB, ATBACTUIOB U
KeTOHOB. COCTaBJIeHHE CXEeM peakiuii (B TOM YHUCIE MO
MPEAT0KEHHBIM LIEITOYKaM IpEBpaLICHHUI),
XapaKTEepU3YIOIINUX XUMUYCCKHE CBOICTBa
KHCIIOPOAOCOAEPKAIINX OPraHMYECKUX COSTMHEHUM

2.Ilpaktudeckoe 3aHATHE «XUMHUYECKUE U (PU3UUECKHE
CBOMCTBA  KHUCJIOPOJOCOJACPKAIIUX  OPTaHHMYECKHUX
COCTMHCHHMSD.

[IpoBenenue, HaOJII0IcHUE i OITKCaHHE
JEMOHCTPALIMOHHBIX ~ OMNBITOB: TOPEHUE  CIHPTOB,
KaueCTBCHHBIC  PEAKIHH  OJHOATOMHBIX  CIUPTOB
(oKHcneHHMEe ~ JTaHOJIa  OKCHUIOM Meu (D)),
MHOTOAaTOMHBIX CITUPTOB (B3aUMOJICHCTBHE TIIUIICPUHA C
ruapokcuaom wmeau (1)), anpmerumoB (okucieHue
aMMHUa4YHbIM  pacTBopoM okcuzaa cepebpa(l) wu
ruapokcuaom meau (II), B3ammoneiicTBue kpaxmana c
MOJIOM), U3YUEHHE CBOWCTB PaCTBOPA YKCYCHOM KHCIIOTBI

OK 01.
OK 02.
OK 04.
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KoHnTtponbHas pabota

Pasznen 6. A3oTcoaep:kanue opraHndeckne coenHeHns

5N

Tema 6.1.

Coseprkanme yueOHOTro MaTepuaa

AMUHBI.
AMUHOKHUCIIOTEL.
beaxn

AMUHBI: METHWJIAaMMH — MPOCTEHIIUI MNpEeACTaBUTEIb
aMUHOB: COCTaB, XUMUYECKOE CTPOEHUE, PU3NUYECKUE U
XUMHUYECKHUE CBOUCTBA, HAXO0XKICHUE B IIPUPOJIE.
AMUHOKUCIIOTBI Kak  aM(OTepHble  OpraHuYecKue
coenvHeHus. Dusnyeckue M XUMHYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonornyeckoe
3HAYECHUE aMUHOKUCIOT. [lenTuel.

benku kak npupomHele mnoaumepsl. [lepBuuHas,
BTOpUYHAs M  TpPETUYHAss  CTPyKTypa  O€JKOB.
XUMHYeCcKHUe CBOICTBA OENIKOB: THAPOIIN3, IEHATYpaLus,
KayeCTBEHHbIE PEaKIMK Ha OeIKH

B ToMm yncne npakTHUecKuX 3aHATHH

1.IIpaktuueckoe 3anaTue «CBOMCTBA a30TOCOAEPKAILINX
OpPraHUYECKUX COECTUHEHUIN.

®dusnyuecKue 1 XUMUYECKUE CBOMCTBA aMUHOB (peakiuu
C KHUCJIOTaMHU U TOPEHHs) U aMUHOKHUCIOT (Ha mpumepe
[JIMLIMHA). Habmonenue u OIMCaHue
JEMOHCTPALIMOHHBIX OMBITOB: J€HATypanusi OEIKOB MPU
HarpeBaHUU, IBETHBIC PEAaKLIUU OCJIKOB

OK 01.
OK 02.
OK 04.

Pasznen 7. BbicOKOMOJIEKYJISIPHbIE COeANHEHMS

Tema 7.1.

Coneprkanne yaeOHOro MaTepuraja

IInmactMaccsl.

He npexycmorpeHo

Kayuyxn.

B ToM 4ncie npakTHUeCKHX 3aHSATHMI

Bosokna

l.Ilpaktnueckoe  3aHatue  «CuUHTE3, aHaNM3 W
KJ1acCU(UKaIUs BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI
OCHOBHBIE TIOHATUS XWUMHH BBICOKOMOJCKYJISPHBIX
COEJIMHEHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
CTETEeHb TOJMMEPU3ALUU, CpEeIHsAs MOJEKYJsIpHas
Macca. OcHoBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — IOJIMMEpU3aIUs
Y TIOJIUKOH/ICHCAIIHSI.

OznakomneHne ¢ oOpa3uamMu  NPUPOAHBIX U
UCKYCCTBEHHBIX  BOJIOKOH, IIJJaCTMacC, Kay4yKOB:
IUIaCTMACCHI (MTONTMATUJIEH, MIOJIUTIPOTIUJICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOI); HATypaibHBIA H
CHUHTETHYECKUE Kay4yK{ (OyTamreHoBBIH,
XJIOPOINPEHOBBIN u W30IPEHOBBIN); BOJIOKHA
(HaTypanbHBIC (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIC
(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpoH
Y JIJaBCaH)

IMpodeccuonanbHo

OpPMEHTHPOBAaHHOE  cojep:kaHHe  (Comep:KaHue

NPUKJIAAHOT0 MOIYJISA)

10

Pa3zgen 8. Xumus B

OBITY M NIPOM3BOICTBEHHOM JeSITeJIbHOCTH YeJIOBEKA

12

Tema 8.1.

CopepxaHue yueOHOro MaTepualia

12

XUMHUYECKHE
TEXHOJIOTUH
B IOBCETHEBHON

[TpaBuiia 3KOJIOTUYECKU 11ETIECOOOPA3HOTO MMOBECHIS B
OBITY W TPYIOBOH JESITCIBHOCTH B IEJISAX COXpPaHCHUS
CBOETO 3JIOPOBbSl M OKPYKaloIleld NPUPOIHON CpeIbl,

OK 0l.
OK 02.
OK 04.
OK 07.
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u
npodeccuoHaTbH
OU JIeSITEIILHOCTHU
Ye0BeKa

OMACHOCTb  BO3JCHCTBUS HA JKHUBBIE OpPraHU3MBI
OpraHNYEeCKHUX BEILIECTB OTZIEJIbHBIX KJIaCCOB
(YyrineBogopozsl, COUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE
IIPOU3BOIHbBIE, AJTBAETH/IBI U Jp.), TOKa3aTelb PEAEIbHO
JIOTTYCTUMOW KOHIIEHTPALMU U €T0 UCII0JIb30BAHHUE.
Ponmp xumum B oOecCIeUeHUH  JIKOJOTHYECKOM,
HHEPTreTUYECKON M THIIEBOW O€30MacHOCTH, Pa3BUTUU
MEAMIMHBI, CO3/JaHMM  HOBBIX  MaTepuaioB (B
3aBUCUMOCTH oT BUJA npodeccuOHaTBLHON
JESTEIIbHOCTH), HOBBIX HMCTOYHUKOB SHEPIrUu
(anmpTEepHATUBHBIE HMCTOYHMKM OHHepruu). llonsatue o
Hay4HbIX METOJAX IO3HAHUS BEUIECTB M XHMHMUYECKHUX
peakuuii. IlpenctaBnenus 00 OOMMX  HAYYHBIX
MPUHIUIIAX TPOMBIIUICHHOIO MOJYYEHHs Ba)KHEHIINX
BEIIECTB (Ha MpuMepax MpOU3BOICTBA aMMHUAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

XuMHsT ¥ 37I0pOBbE 4YeNoBeKa: MpaBuiia 0e30MacHOro
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX IPEnapaToB, OBITOBOM
XUMHHU B IIOBCEAHEBHON KU3HU

B ToM 4mncie mpakKTHYeCKHX 3aHSTHMI

1.Ilpaktuueckoe 3anstue «lIpruMeHeHne XUMHUYECKUX
BEIIECTB M TEXHOJOTHH C  ydyeTroM Oyaylieu
po(hecCHOHATTLHOM e TEIIBHOCTH.

2. Ilpaktnueckoe 3ansatne «PemieHue kelc-3agad Mo
TEMaM: MaTepUalbl sl SJEKTPOHUKU, HAaHOMATEPHAIbI,
WCTOYHHUKHU YHEPTUN.

3ammra: [IpeacraBieHue pe3ynbTaTOB PEIICHUs Keiic-
3amady = B (GopMe  MHUHH-JOKJIaAa  (JOomycKaeTcs
UCTIONIb30BaHUE TpapUUYEeCKUX U TPE3CHTANNOHHBIX
MaTEepPHAJIOB)

IIK 3.4.

IIpomexyTounas arrectauus (AuddepeHuMPOBAHHBIN 3a4eT)

Bcero

78

19




3. YcnoBust peanuzanyu nporpamMmbl 0011e00pa3zoBaTeIbHOrO Y4eOHOTO MpeaMeTa

3.1. MarepuanbHO-TEXHUYECKOE 00eCIIeueHUE

Jljist peanu3anuy nporpamMmmbl 00111e00pa3zoBaTENbHOTO MPeaMeTa JOHKHBI
OBITH MPETYCMOTPEHBI CIIEIUATIbHBIC TOMEIICHUS: YUeOHbI KAOMHET XUMUU U/WIIH
y4eOHON XMMHYECKOU TaO0paTOPUH.

D¢ hexTUBHOCTL  MpenojaBaHusi  00Ee00pa30BaATEIbHOM  JUCHUTUIUHBI
«XuUMUSD» 3aBUCUT OT HAJUYHS COOTBETCTBYIOIIETO MAaTE€PUATHLHO-TEXHUYECKOTO
OCHAIIIEHUsI. DTO OOBACHSIETCS OCOOCHHOCTAMHM JIUCUUILUIMHBI, B TIEPBYIO OYEpe/Ib,
e€ OSKCIepPUMEHTAIBHBIM XapaKTepOM, IIMUPOKUM CIHEKTPOM TPUMEHCHHS U
MPAKTUYECKONH  3HAYMMOCTHIO. PeKoMeHayemMoe  MaTepHallbHO-TEXHUYECKOe
ofOecrieueHne KaOuMHETa XWMHUM UM XHMHUYECKOW J1abOpaTopuu  BKJIIOYAET:
CHEIUATN3UPOBAHHYIO MEOECITb U CUCTEMBI XPaHCHHSI, TEXHUYECKUE U DJICKTPOHHBIC
cpenctBa  OOydeHHMs, JIEMOHCTpAIlMOHHBIE  Y4EOHO-HATJAIHBIE  TIOCOOUS,
JIEMOHCTPAIIUOHHOE 00O0pYyAOBaHWE W MPHUOOPHI, J1AOOPATOPHO-TEXHOJIOTUYECKOE
o0opyaoBaHue, J1abOpaTOPHYIO XHMHUYECKYI0 NOCyay, Mojenu (oObeMHBIE U
IUIOCKUE), HaTypajbHble OOBEKTHl (KOJUIEKIMM, XHMHYECKHE PEaKTHUBbI),

00opynoBaHue 1a00PaHTCKOI.

Cneunajan3upoBaHHas MeOesib U CUCTEMbl XpAHEHMSI
1 | Cron nabopaTOpHBI JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOWKHM M TEPMOCTONKUM
MOKPBITUEM, PAKOBHUHOM, TTOJIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUITHOTO OTKJIFOUECHHS TOKA)
2 | Cron nabopaTopHbIi IEMOHCTPAIMOHHBIN ¢ HAJCTPONKOM (C 3alIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKUM MOKPBITHEM )
3 | Cron yueHn4ecKkuil 1abOpaTOpHBIN, PEryIHupyeMblid IO BEICOTE (C 3aIUTHBIM,
XUMOCTOMKUM U TEPMOCTOMKHUM TIOKPBITHEM, PAKOBUHOMN, OOPTHUKOM IO HAPYKHOMY
Kparo, IOJIBOJIKOW U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOH )/CTON YICHHUECKU,
peryaupyeMbli 10 BhICOTE (IPHOOPETACTCS TOIBKO MPU HAIMYUU CIICIIUATEHOTO
J1a00PaTOPHOr0 OCTPOBHOI'O CTOJIA) (110 KOJIUYECE)Y 00VUAIOUIUXCS)
4 | CTyn yYCHUYECKHUH (1O KoIuuecmay ooy4aouuxcs)
Oruerymurenb
6 | Jocka kiaccHasi/PenbcoBasi cucTeMa ¢ KJIACCHOM M MHTEPAaKTUBHOM JOCKOM
(mporpammHOe oOecriedeHne, MPOeKTOp, KPEIUIEHUs] B KOMIUIEKTE )/ HHTEPAKTUBHOM
MaHeNbIO (IIPOrpaMMHOE 00eCIICYCHUE B KOMILICKTE)
7 | Crou ¢ snukaM#u JiIsl XpaHESHUs/TYMOOH (pabouee mecmo npenoodasamenst)

W
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Kpecno obducHoe (pabouee mecmo npenodasamens)

Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | CucteMa (YCTPOMCTBO) ISl 3aTEMHEHUS OKOH

11

[1Ixad BBITSHKHOM MAHOPAMHBIHN

12 | lllkad nms xpaHneHus: yaeOHBIX TOCOOUHT

13 | Aniteuka yHUBEpcaJlbHas JIsl OKa3aHUs IEPBON MEIUIIMHCKOM MOMOIIH

TexHuveckme cpeacTaa

MHOro(yHKIIHOHAJILHOE YCTPOHCTBO/IPHUHTED

HNHTepakTHBHBIN MPOTPpaMMHO-aINTIapaTHBIA KOMIUIEKC MOOUIILHBIN WIJIM CTAlIMOHAPHBINA
(mporpammHOe obOecrieueHne, MPOeKTop, KperieHne B KoMmruiekTe)/PenpcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JT0CKOH1 (ITporpaMMHOE oOecrieueHue, MPoeKTop, KperieHne
B KOMILICKTS)/MHTEPAKTUBHOM MaHEIbI0 (ITPOrpaMMHOE 00SCIIeYeHUE B KOMILICKTE)

[TepconanbHbIil KOMIIBIOTED C Nepudepreli/HoyTOYK (JIMIIEH3HOHHOE MPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeIbHBI KOHTCHT U CUCTEMA 3aIIUThI OT BPEJOHOCHON
nH(popmaluu, mporpaMmMHoe odecriedeHue s nudpoBoi madboparopuu, ¢
BO3MOKHOCTBIO OHJIAMH-0MPOCa)

DJIeKTPOHHBbIE CPEICTBA 00YYeHUsI

DOnekTpoHHbIE cpecTBa 00yueHus/MHTepakTuBHbIe OcoOus/OHIalH-KyPCHI (10
pazoenam paboyeil npocpammol)

JleMoHCTpaIMOHHbIE YUeOHO-HATJISIHBIE TOCOOMSI

CrnoBapu, CIpaBOYHUKH, SHITUKIIOTICIUS (10 XUMUYECKUM HAYKAM)

Kommiekt IOPTPECTOB BCIIMKUX XMMHKOB

ITocoOus HArISIIHOM SKCIIO3ULIUA

BN =

Ilepnoanyeckas cucteMa XUMHYECKUX 21eMeHTOB J[[.M. MeHneneeBa

Cneunanm.nponaﬂﬂaﬂ Me0eJIb U CHCTEMbI XPAHCHUHA NJIA XHMHYeCKOii naﬁopaTopI/m

JlabopaTopHbIil OCTPOBHOI CTOJ (ABYXCTOPOHHUH, C 3aIUTHBIM, XUMOCTOUKHM U
TEPMOCTOMKHM MOKPBITHEM, HAJICTOIBEM, C IMOJCBETKON U AJIEKTPUUYECKUMU PO3ETKaAMU,
MOJABOJIKOM M OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM )

Crtyn 1a00paTOPHBIN, PETYJIUPYEMBIH IO BEICOTE

Crton nabopaTopHbIA JEMOHCTPALIMOHHBIH (C 3aIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, MOJIBOJIKON Y OTBEJIEHUEM BObI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUITHOTO OTKJIFOUEHHS TOKA)

Cton nabopaTopHbIN JEMOHCTPAIIMOHHBIN C HAJCTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHM MOKPBITHEM )

(9]

CToOJI ¢ AIUKaMH JIJIs XpaHSHHS/TyMOOI

(o)

Kpecno oducraoe

-

OruerymuTesnab

JleMoHCTpanMOHHOE 000PYI0BAHNE M PHOOPHI I KAOUHETA U JIA00paATOPHH

Becn1 anekrponnbie ¢ USB-niepexoHUKOM

CTOJHUK NOabEMHBIN

IenTpudyra 1eMOHCTpAIMOHHAS

IlITaTuB 1eMOHCTPAIIMOHHBII

Anmnapart [uisi IpOBEAEHUSI XUMUYECKUX PEaAKIIUM

Amnmapar Kunmna

OBINOMETP

I'openka yHHUBepcaabHas

O [0 [Q [N | |[H (W[ |—

[TpubGop a1 UITFOCTpAIIUU 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAKIUi OT yCIOBHMA
OKPYKaromeh Cpebl

10 | HaGop aiis 31eKkTpoiin3a JEMOHCTPAIMOHHBIN

[Tpubop AJis ONBITOB 1O XUMHH C JIEKTPUUECKUM TOKOM (J1a00paTOpHBIil)
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12 | TIpuGop JuIsi OKUCIICHHS CIIUPTA HaJT MEJTHBIM KaTaJu3aTOpPOM

13 | ITpuGop s moaydeHus rajJoua0aIKaHOB JEMOHCTPAIIMOHHBII

14 | ITpuGop Jijis MOJYyYEHHUSI PACTBOPHUMBIX BEIIIECTB B TBEPJAOM BHUJIS

15 | YcranoBka 11 GrIIbTPOBAHHUS IO BAKYYMOM

16 | ITpuGop myis onpeaeacHus cCocTaBa BO3ayxa

17 | 'a30aHaIM3aTOP KUCIOPOAa M TOKCHYHBIX ra30B ¢ NU(PPOBOH MHAMKALMEH ITOKa3aTenei

18 | ITpubop 1 MILTIOCTPAITMN 3aKOHA COXPAHSHHS MAcChl BEIIECTB

19 | YcraHoBKa Jijisl IEPETOHKH BEIIECTB

20 | bapomeTp-aneponn

21 | Habop mist u3ydeHus: BOJAOPOIHON SHEPTCTHKHI

22 | pH-MeTpsI (Donoanumenvroe sapuamusnoe 06opydosatie)
JlabopaTopHO-TeXHOJI0THYECKO0e 000pYyA0BaHKe /1JIs1 KAOMHETA M JIAa00paTOpPUH

1 | IIpuGop juist mOJyYCHHMS TaJOMI0aIKAHOB U CIOXKHBIX (HpOB 1a00paTOPHBII

2 | Konmbonarpesareib

3 | DaeKkTpomiInTKa

4 | bansg kKoMOMHHMpPOBaHHAs JJAOOpaTOPHAS

5 | Bechl 171 ChITyYuX MaTE€pUaloB

6 | IIpuGop juisi MOJy4YeHHUS ra30B

7 | CnupToBka 1abopaTopHas

8 | MarauTHas Memaigka

9 | Mukpockon nu¢poBor ¢ PYKOBOJICTBOM IOJIH30BATE/S M TOCOOUEM TSI YUAIIMXCS

10 | Habop a1 YUCTKH ONTHUKHU

11 | HaGop mocyapl Juisi peaKTHBOB

12 | HaGop mocy1bl ¥ MPUHAICKHOCTEH JIJIT pabOThI ¢ MaJIBIMU KOJUYSCTBAMH BEIICCTB

13 | Habop npuHaISKHOCTEH Il MOHTA)KA MMPOCTEHINMX TPHOOPOB MO XUMHUHU

14 | HaGop mocy bl ¥ IPUHAIICKHOCTEH B3 ITponuiacHa (MHKPOJIabopaTopws)

JlaGopaTopHasi XuMHYeCKasl MOCY/AA /UIsl KAOMHETA U J1a00paTOpuu

1 | KoMmiekT ko0 1eMOHCTPAIIMOHHBIX

2 | HaGop npoOoK pe3nHOBBIX

3 | Ilepexo CTEKIISHHBIN

4 | IIpobupka Bropma

5 | IIpoOupka ABYXKOJCHHAS

6 | CoeqnHUTEND CTEKISIHHBIN

7 | 3akuM BUHTOBOM

8 | 3axxum Mopa

9 | lllmaHr CHITMKOHOBBIN

10 | KOMIUIEKT CTEKISSHHOM IOCY/IbI Ha NUIH(aX JIEMOHCTPAIMOHHBIH

11 | lo3upyroree yeTpoiucTBO (MEXaHUYECKOE)

12 | KommiekT u3aenuii u3 kepaMuku, papdopa u dasHca

13 | Kommuiekt noxek GaphopoBbIX

14 | KoMIUIEKT MEpHBIX K0JIO Majioro oobeMa

15 | KOMIUIEKT MEpHBIX KOJIO

16 | KOMIIEKT MEpHBIX ITHJIWHJIPOB IIACTHKOBBIX

17 | KOMIUIEKT MEPHBIX ITUIMHAPOB CTEKIISTHHBIX

18 | KoMnieKT BOPOHOK CTEKISHHBIX

19 | KOMIUIEKT MUMETOK

20 | KoMIJIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KOMIUJIEKT CTaKaHOB XUMHUYECKHX MEPHBIX

22 | KoMIIeKT cTakaHYMKOB JIJIsl B3BEIIIMBAHMS
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KoMIIeKT cTynok ¢ necTuKaMmu

24 | Habop mmateneit

25 | Habop nuHIEeTOB

26 | Habop vamek [leTpu

27 | TpyOka cTeKIsTHHAs

28 | Dkcukarop

29 | Yamra kpucTaaIn3alnoHHas

30 | Iumiel TUreIbHEIS

31 | bropeTka

32 | ITpoGupka

33 | banka moj peakTUBbI MOJUITHUICHOBAS

34 | banka moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTON MPOOKOMA
35 | HabGop CKJISHOK ISl pACTBOPOB PEaKTHBOB

36 | [Tamouka CTEKJISIHHAS

37 | lllTaTuB i npoOHPOK

38 | KoMnniekT cpeacTB A1l MHAUBUAYAIbHOM 3aIlIMThI

39 | KoMIJIEeKT TEpMOMETPOB

40 | CymmnnpHas IaHenb JJIs OCY bl

41 | ®unprpoBaigbHas Oymara/QuIbTpbl OyMaXKHBIE (OONOIHUMENbHOE BAPUATMUBHOE

obopyoosanue)

Mopaenu (00beMHbIE M IUIOCKHE), HATYPaJibHble 00beKThI (KOJUIEeKIMH, XUHMUYeCKUe
PeaKTHUBBI) /I KAOUMHETA U J1a00paTOPUHU

KoMmiektT Moaenael KpUCTaNIMISCKUX PEIIETOK

Moeab MOJISKYJIbI OeNKa

Ha60p JJI MOACTIUPOBAHUA CTPOCHUSA HCOPTraHMYCCKHUX BCIICCTB

Habop 1t MogenupoBaHus CTPOSHHSI OPTaHUYECKUX BEIIECTB

Ha60p JJI MOACTIUPOBAHUA CTPOCHHA aTOMOB M MOJICKYJI

HaGop ju1st MosieTupoBaHusi JIGKTPOHHOTO CTPOSHHUS aTOMOB

KoMmmiekT xomnekuii

0[N [N |= (W[ |—

KoMmiekT XuMmaeckux PCAKTHBOB

O6opyaoBanue J1a00PAHTCKON KaOUHeTa XUMHUU

Cro ¢ SmuKamMu I XpaHSHHUs/TyMOOH

Kpecno oducnoe

Cton 1a00paTOpPHBIA MOSYHBIN

CYIHI/IJ'IBHaﬂ NMaHCJIb JIA TOCY bl

IIxad p1st XxpaHeHUsT YISOHBIX OCOOUIM

[lIxad 11 XpaHEHNsT XUMHUYECKUX PEAKTHBOB

IIxad mis xpaHeHus Ja00paTOPHOM MOCYIbI/TIPHOOPOB

0 [Q [N [N |= (W[ |—

IlIxad BBHITSHKHOK

JlaGopanTckuii cTon

Ctyn 1a00paTOPHBIN, PETYIMPYEMBIi IO BBICOTE

DNIEKTPUISCKUN aKBaIUCTUILISATOD

[Ixad cymmIbHBINA

Pe3uHoBEBIE IICPpYATKHU

KomruiekT epiiieit ajiss MbIThsI 1a00paTOPHOHM MOCY/IBI
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3.2. HudopmarmonHoe obecrieueHre peain3auy IporpaMmbl

1. IlevaTHbie U31aHUSA:

1. I'abpuensn, O.C. Xumus: TexHomoruueckuit npoduib: yueOHUK sl CTYIEHTOB
yupexaeHuil cpeanero npodeccuonanbuoro oopazosanus / O.C. 'abpuensn, U.I'.
OctpoymoB. — MockBa: Akanemus, 2025. — 301 c.: un. + Tupax 3000 3x3. —
(ObmeoOpazoBaTenbubie AUCIUILIUHBI). — [SBN 978-5-0054-1765-7

2. I'abpuensu, O.C.

Xumust: TecThl, 3agauvl W yHOpaXKHEHUs: ydeOHOe mocoOue sl CTYJEHTOB
yupexaeHuil cpeHero npodeccronanbHoro odpazoBanus. — MockBa: AkaaeMus,
2024. — 336 c. + Tupax 600 sk3. — (OOmeodpazoBarenbHble JUCIUILUIUHBI). — [SBN
978-5-0054-1766-4

2. JlononHUTENbHBIE UCTOYHUKHU:

1. Pym3utuc, I'. E. Xumus. ba3oBblil ypoBeHb: YUEOHHK AJ11 00pa30BaTEIbHBIX
OpraHu3alMi, peann3yroumx 00pa3oBaTelbHbIE TPOTrPAMMBbI CPEIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — 2-¢ u3.,
ctep. - Mocksa: [Ipocsemienue, 2025. - 337 c. — (Yuebnuk CIIO). - ISBN 978-5-
09-124954-5. - Tekct: anekTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2202350

2. Papeukuii, A. M. Xumusi. ba3oBslil ypoBeHb. TpeHUPOBOYHBIE U POBEPOUHBIC
paboThI: yueOHOE mocobue, pa3paboTaHHOE B KOMILJIEKTE ¢ YICOHUKOM JIJIs
00pa3oBaTEIbHBIX OpraHu3aluii, peaTu3yIoIMKnX 00pa30BaTeIbHbIC POTPAMMBI
cpeaHero npodeccuoHabHOr0 obpazoanus / A. M. Pagenkwii. - 2-e usn., crep. -
Mockaa: [Ipocemenue, 2025. - 81 c. - (Yueonuk CI10). - ISBN 978-5-09-
124962-0. - Texkcr : anekTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2202356

3. Uepnukosa, H. FO. Pemnraem 3amaun 1Mo XMMUU CaMOCTOSITENILHO (C OTBETaMU U
pemenusiMu): yueoHoe nocodue st CI1O / H. FO. YUepnukosa, E. B. Memepsikosa.
— 3-e uzn., crep. — Cankr-IletepOypr: Jlans, 2025. — 330 ¢. — ISBN 978-5-507-
50587-6. — Texkct: snexkTpoHHbIN // JIaHb: 3IEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/448352 (mara oOpamenus: 05.05.2026). —
Pexxum moctyma: myist aBTOpHU3. MOIB30BaTENEH.

4. Pe3nuxoB, B. A. COOpHUK 33a7a4 ¥ YyHOPaKHEHHN MO OPraHUYECKOH XUMUU:
yueOHo-meToanueckoe nocoodue ansa CIIO / B. A. PesnukoB. — 4-e uzn., crep. —
Canxkrt-IletepOypr: Jlans, 2025. — 336 ¢. — ISBN 978-5-507-51103-7. — Texkcr:
AJEKTpOHHBIN //  JlaHb:  3JEKTpOHHO-OMOMUMOTEeyHas cuctema. —  URL:
https://e.lanbook.com/book/504587 (mara oOpamenus: 05.05.2026). — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BATENCH.
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https://e.lanbook.com/book/448352%20
https://e.lanbook.com/book/504587%20

3. DJEKTpOHHBIE U3aHUS

1. hvsh.ru — Xypnan «Xumus B mkome».

2. https://postnauka.ru/themes/chemistry — JieKIuu o XuMUU Ha CanTe
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nonynspHbiii IPOEKT «DJIeMEHTHI 001N HAYKKW» ((hU3UKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O KU3HHU, HayKu o 3emiie). HoBocTu Haykw,
KHHTH, HAyYHO-TIOMYJISIPHBIE CTaThH, JICKITUH, SHITUKJIOICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt Hay4HO-TIOITyJIsIpHOTO KypHaina «llorenunam». XKXypnan nzgaércsa ¢ 2005 r.,
¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaifT Hay4HO-TIOMYJISIPHOTO JKypHaJIa « XUMUS U *KU3Hb». JKypHan uznaércs ¢
1965 T.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas dNeKTpoHHAsE OMOIMOoTeKa XuMUdIeckoro nopraia «Chemnety,
COZIEPKUT yueOHbIe U HH(OOPMAITMOHHBIC MAaTEPUAITBI JJI TKOJILHUKOB U
yuuTenei. B Helt MOKHO HalTH y4eOHMKH 1O OOIIEeH U HEOPTaHUYECKON XUMUH,
OpTraHUYECKON XUMHH, MyJTbTUMEANAMATEPHAIIBI, a TAKKE 3a1a9d XUMUICCKUAX
OJIMMITHA]T C PEIICHUSIMH, 33/1a91 BCTYIMUTEIBHBIX YK3aMEHOB JIJIs1 AOUTYPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Matepuansl 00 onuMmnuaaax: MOCKOBCKOW FOPOACKOM,
Bceepoccuiickon, Menaeneesckon, MexayHnapoanou. [IpuBenensl 3anaun
TEOPETUYECKHUX U IKCIIEPUMEHTAIBHBIX TYPOB, OJAPOOHbIE PEIICHHUS, CIIUCKH U
dboTorpaduu nmodbeauTenei.

7. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo mHanorexHosorusiM. OCHOBHas 11€JIb — pa3BUTHE 0OPA30BaHUS B
00J1aCTH HAHOTEXHOJIOTHI ¥ MOJATOTOBKA K MHTEPHET-OJIMMITHAJIE 110
HAHOTEXHOJIOTHSIM.

8. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cipaBounast nHpoOpManus 0 XUMHYECKUX dJIEMEHTaX M UX CBOMCTBAX
(Ha aHTJIMIICKOM S3BIKE).

9. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOSI3BIUHBIN CAT O CBOMCTBAX XUMHYECKUX DJICMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv)

HekoMmMmepuecknii calT OHIaifH-00pa30BaHus, COJICP)KUT MHOT'O HHTEPECHBIX
00pa3oBaTeNbHbIX KYPCOB U BUIACOJEKIINM JIJIs1 IIKOJIBHUKOB, CTYJICHTOB U
yuurtenei. EcTh HECKOJIBKO KypCOB MO XUMUHU.

11. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBII B MUPE XUMUU
uHGOPMAITMOHHBIA UHTEPHET-peCypc (CalT MIIaTHBIN).

12. http://www.organic-chemistry.org/

ITopTan no opraHn4ecKor XMMHUH HA AaHTJIMMCKOM SI3BIKE.

13. http://www.xumuk.ru
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Caift 0 XUMHH: KJIaCCUYECKUE YUeOHUKH, CIIPABOYHUKH, YHITUKIIOTICIUH, TTOUCK
OPraHUYECKUX U HEOPraHMYECKUX PEAKIIUM, COCTABIEHUE YPABHEHUN PEAKIUN.
14. http://orgchemlab.com/

Caiit, mOCBAMEHHBIN MPAKTHYECKOU paboTe B 1abopaTopuun
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4. KoOHTpOJb W OIIEHKAa pe3yJbTAaTOB OCBOCHHS 0O0Ie00pa30BaTeIbHOTO

npeamera

KOHTpOJ'IB N OLOCHKA PACKPBIBAIOTCA YCPC3 AUCHUINIMHAPHBIC PE3YyJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/IO6pCTéHHBIe O6y‘-IaIOI]_II/IMC5I YMCHM:, HAIIPABJICHHBIC Ha

dbopmupoBaHue 00IIMX U MPO(HECCUOHATBHBIX KOMIIETCHIINI

Tun omeHOYHBIX

Oobmasi/nmpodeccuoHabHAs KOMIIETEHIUSA Paznen/Tema .
MeponpHsITHIi
OK 01. Bsibupats crioco0bl perieHus 3aaad Tema 1.1-1.7
poeCCHOHATBLHON eATENBHOCTH IPUMEHUTEIBHO K Tema2.1,2.2
PA3JIMYHBIM KOHTEKCTAM Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tena 8.1 TectupoBanue
OK 02. Ucnonb30BaTh COBPEMEHHBIE CPENICTBA MTOUCKA, Tema 1.2, 1.4, Hpencrasenne
aHaIIM3a W MHTEPIPETaud HHPOPMAIIUH, 1 1.6, 1.7 PE3YIILTATOB
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIs1 BHITIOJIHCHUS 33724 Tema 2.1,2.2 MpaKTHHCCKUX 1
po(heCCHOHATBHOM AEATETBHOCTH Tema4.1,4.2 11abopaTopHKIX
Tema 5.2-5.4 pabor
Tema 6.1 Brinosinenue
Tema 7.1 KOHTPOJBHBIX
Tema 8.1 pa60T 10
OK 04. Tema 1.7 paszenam
D hexTHBHO B3aUMOIENCTBOBATh  paboTaTh B Tema2.1,2.2 JIUCLUATIIUHBI
KOJUIEKTHBE U KOMaH/Ie Tema 4.1, 4.2 3amura pereHus
%Zﬁi 2%54 Keiic-3a1ay (c
Tema 7.1 ydeTom byaymei
Tema 8.1 npodeccHoHaNbHOM
OK 07. CozelicTBOBaTh COXPAHCHHIO OKPYKAOIICH Tema 1.7 JACSITEIIbHOCTH)
CpEIb, PECYPCOCOEPEKEHHIO, TIPUMEHATD 3HAHUS 00 Tema 5.1 BLIHOHIjeHHe
M3MEHEHUH KJIMMATa, IPUHIHUIIB OEPEKITUBOTO Tema 8.1 3aflaHnn 5
IPOM3BOCTBA, YPPEKTUBHO AEHCTBOBATH B HPOMEKYTOTHOU
YpE3BLIYANHBIX CUTYALUSIX aTTeCTalnu
IIK 3.4. OcyniecTBIsTh U3MEPEHUE ITAPAMETPOB Tema 1.2
(hOHOBBIX IIYMOB, a TaKKe (PU3MYECKUX OJIEH, Tema 1.6
CO3/1aBaEMBIX TEXHHYECKUMHU CPEJCTBAMH 3aIIATHI Tema 1.7
nH(OpMAaIUn Tema 2.1
Tema 4.1
Tema 8.1
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