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1. OO61mas xapakTepucTiKa padboyeil mporpaMMbl 00111€00pa30BaTENLHOTO
y4e0HOTO IpeaMeTa
1.1. MecTto ipeaMeTa B CTPYKTYpPE OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI

OO61eo0pa3oBaTeNbHBIN yUeOHBIH MpeaMET « XUMHS» SBISETCS 00s13aTEIbHOMN
yacThlo  001Ie00pa3oBaTeNIbHOTO  LHMKJIA  00pa30BaTEeNbHOW MPOTpaMMBl IO
crnennasbHOCTH 09.02.08 MHTEIIEK Ty aIbHBIE UHTETPUPOBAHHBIE CUCTEMBI.

1.2.1lenu 1 IaHUPYEMBIC pe3yJIbTaThl OCBOSHHUS 001IIe00pa30BaTEIIBHOTO MPEAMETa
1.2.1. [lenb o6meoOpa3oBaTeILHOTO MIPEAMETa

Conepxanue MNporpaMmbl  00IIE00pa30BATENLHOIO YU4e€OHOrO MpeaMeTa
«XuMuUSD) HAMPABIICHO HA JTOCTHKEHUE CIICTYIONMNX TICIICH:

— dbopMHpOBaHHWE CHCTEMbl XHMHMUYECKHX 3HAaHUW KakK BaKHEWIIen
COCTABJISIIOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpOM Jexkar
KJIIOUEBbIC MOHATHUA, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAayKd, YCBOGHWE W  IOHUMAaHWE CYIIHOCTH  JOCTYINHBIX  00OOIIeHUIH
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C WCTOPHUEH WX pa3BUTHA W
CTaHOBJICHHSI,

— dbopMupoBaHWEe W PaA3BUTHE TMPEACTABICHUN O HAy4YHBIX METO/ax
MO3HAHUS BEHIECTB M XHUMHUYECKUX PEaKIui, HEOOXOMUMBIX i MPUOOpEeTeHUs
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKHUX SIBIICHUN, HMEIOITUX MECTO
B IIPUPOJE, B NPAKTUUECKON U TOBCEIHEBHOM KU3HH;

— pa3BUTHE yMEHUH W CIOCOOOB  JIESITENIBHOCTH, CBSI3aHHBIX C
HaOII0ICHNEM U OOBSICHEHUEM XHMUYECKOTO SKCIIEPUMEHTA, COOJIIOICHUEM MPaBUII
0€3011acHOr0 OOpaIeHUS C BEIICCTBAMM.

3agaun 0011e00pa30BaTEILHOIO YUSOHOTO IIpeaAMETA:

1)  chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUYCCKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH CPEJIE, a TAKKE UX CBA3b C LEIOCTHOW HAYYHOU
KapTHHOW MUpa U IPYTUMHU €CTECTBEHHBIMU HayKaMu;

2)  pa3BHUTb YMCHHS COCTABIATH (POPMYJIbI HEOPTAHUUIECKUX U OPTaHUIECKHUX
BEIIIECTB, YPaBHEHUS XUMHUECKUX PEAKITNil, 00BICHITH UX CMBICII, HHTEPIIPETUPOBATH
pPe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM TMPOBEACHUSI MPOCTEUIINX XUMHUUYECKHUX
AKCIIEPUMEHTAJIbHBIX ~ HMCCJIEOBaHUNM C COOJIIOJICHUEM TIpaBWJI  OE€30IacHOro
oOparieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYI0BAHUEM;



4)  pa3BUTH

uH(pOpMaIUIO

XUMHUYCCKOTI'O

yMEHUs

HaXOIUThb,

Xapakrepa U3

AHAIU3UPOBATh U
Pa3IMYHBIX

UCTIOJIb30BATh
UH(GOPMAITMOHHBIX

VMCTOYHHMKOB, BKJIIOYAs y4eOHYIO JIMTEpaTypy, Hay4yHble MyOJIMKalUd U WHTEPHET-

pecypcHi;

5)  chopmupoBath
JEATEIIbHOCTH ¥ XHMHUYCCKHX IPUPOIHBIX,

yMEHUs

IIPOTrHO3UPOBATH
OBITOBBIX M IMPOU3BOACTBCHHBIX

IIOCJIICACTBHUAA CBOEH

IMpOLCCCOB, YUYUTBIBAA BO3MOKHBIC 9KOJIOTHYCCKHUC U COLMUAJIBHBIC BOSHGﬁCTBHH;

6) cdopmupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHKCHHH XHMHUYCCKON

HAayKM W TEXHOJOTWH /ISl pa3BUTHUSI COLIMAIBHOM M TPOU3BOJCTBEHHOU cdep ¢

yYMEHHEM MPUBOJIUTH IPUMEPHI X MPUMEHEHHSI B PA3IUUHBIX chepax KU3HH.

1.2.2. Tlnanupyembie pe3yiabTaTbl OCBOEHUSI 00I11€00pa30BATEIBHOIO MpeaMeTa B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBE PI'OC COO

Oco0oe 3HaueHue npeaAMET UMEET NpH (HOPMUPOBAHUU U PA3BUTUHU OOIIMX U

po(eCCUOHATIBHBIX KOMIIETEHITHH:

Ko n HaumMeHnoBanue

HnaHpreMHe Pe3yJbTaThl OCBOCHUA MTPECAMETA

(hopMupyeMbIX O61ue
KOMIIETCHIIMI (JIMYHOCTHBIC, METAIIPEIMETHBIC) Hpenveribie
OK 01. Bribupats JInyHOCTHBIE pe3yJbTaThl JTOJKHBI | JucuunumHapHbie pe3yabTaThl
CITOCOOBI peueHus | oTpaXkaTh B 4YaCTH: JOJDKHBI OTpaXkaTh:
3a1a4 TPYHAOBOI'O BOCOUTAHUS: I1P6 01. c(hOpPMHUPOBAHHOCTH
npo¢ecCuOHAIIbHON — TOTOBHOCTHh K TPYyJdy, OCO3HaHHE | IPEICTABICHUN: 0 XUMHUYECKON
ACATEIIbHOCTHU HEHHOCTHU MacTepCTBa, | COCTABIAIONIEH €CTECTBEHHOHAYYHOU
IIPUMEHUTEIILHO K TPYIOIIO0HE; KapTUHBI MHpPA, pOJH XUMHUH B
pa3jInNuIHbIM — TOTOBHOCTBH K aKTUBHOHU | IO3HAHUU SIBICHUM IIpupoaml, B
KOHTCKCTaM IEeSITECIBHOCTH TEeXHOJIOTUYECCKOU (1)0pMI/Ip0BaHI/II/I MBIIIJICHUA n
Y COLIMAJIbHOM HAIPaBJIEHHOCTH, | KYJIbTYPBI JIMYHOCTH, €C
CHOCOOHOCTD HHUIIUUPOBATD, (GyHKIMOHATBHOM rpaMOTHOCTH,
IIJIaHUPOBATh U CaMOCTOSATEIBHO HEO0XO0IMMOM JJIsA pemeHnA

MeranpeameTHble

BBITIOJHSATH TAKYIO J€STEIbHOCTD;
MHTEpEC K pa3M4HbIM cdepam
npoQeCCHOHATBLHON
JESATEIIBHOCTH.

pe3ynbTaThl

AOJIKHBI OTpaKaTh:

OsBnanenue
y4eOHBIMU

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMHA

JICUCTBUSIMMU:
a) 6a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSITENIbHO (hOPMYIHPOBATh
U aKTyaJu3upoBaTh IpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYLIECTBEHHBIN
NpU3HAK WJIM OCHOBAaHUS JUIS

MPAKTUYCCKUX 3ada4 U 3KOJOTMYCCKU
000CHOBAaHHOTO OTHONICHUSI K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpe/Ie;

I1Po6 02. BJIAJIEHUE CHUCTEMOH
XUMHYECKUX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAIOIIHE

MOHATHS (XUMHUYECKUN AJIEMEHT, aToM,
AJIEKTpOHHAasE 000JI0YKa aTroma, s-, p-,
d-37eKTpoHHBIE OpOWTAIM aTOMOB,
WIOH, MOJIEKYIa, BaJIEHTHOCTD,
ANEKTPOOTPULATENBHOCTh,  CTEIEHb
OKHCJIEHHS, XUMUYECKasl CBA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM 00beM,
YIIEpOIHBIN CKeNeT, PyHKIIMOHATbHAs
rpyIIa, pagukai, U30MepHus, H30MEpPBHI,
TOMOJIOTUYECKUN  psifi, TOMOJIOTH,




Kox u HaumenoBanue

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

(hopMUpyeMBIX O61iue

KOMIETEHIHH (JIMYHOCTHBIC, METAIIPEAMETHBIC) Hpenvertsie
CpaBHEHUs, KIacCH(PHUKAUU | | YIIIEBOJOPOJIbI, KHCJIOPO/I- u
00001IIeHHS; a30TCOEPIKAIIUEC COCTMHEHUS,

0) 6azoBbIe

OTPENETATh e JeATEeIbHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU
HX JTOCTHIKEHMS,

BBISIBIIATH  3aKOHOMEPHOCTH H
MIPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;
BHOCHUTD KOPPEKTHUBBI B
JIeITEIbHOCTD, OLIEHHBATh
COOTBCTCTBHUE pe3yabTaTOB
LIEJISM, OLIEHUBATh PUCKH
MOCJIEICTBUM JeATCIbHOCTH.
HCCIIEN0BATENLCKUE

JIEUCTBUSL:

YMETb

BIIAJICTh  HaBBIKAMU  y4eOHO-
HCCIEN0BATENHCKON U IMTPOECKTHOU
eI TEeITLHOCTH, HaBBIKAMH
paspenieHus mpooIem;

BBISBJIATE MPUYUHHO-
CIICACTBCHHEIC CBSI3HU Hu
aKTyaJu3HpOBaTh 3a1auy,
BBIJIBUTATh TUIIOTE3Y €€ PEUICHNUS,
HaxXoJUThb apryMEHTBI s
JIOKa3aTelIbCTBA CBOHX
YTBEPKICHUH, 3a7aBaTh
MapaMeTpbl u KpUTEPUU
peLIeHHUS;

AHAJIU3UPOBATH IIOJIyYEHHBIE B
xoje peueHus 3a7aun
pe3yJIbTaThl, KPUTUYECKH
OLICHUBAaTh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

MEPCHOCUTDH 3HaHUA B

MO3HABATCIIBHYHO W TMPAKTHYCCKYIO

00J1aCTH KU3HENEATEIILHOCTH.

OMOJIOTUYECKH aKTHUBHBIC BEIIECTBA
(yrneBonpl, >KHpbI, OCIIKH), MOHOMED,
HOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COEAMHEHUS,
KpUCTAJNIMYECKass  PElIeTKa,  THIIbI
XUMUYECKUX peaKkuil (OKHCIUTEIbHO-
BOCCTaHOBUTEIILHBIE, 9K30-H
HHIOTEPMHUUYECKHE, PEaKLIUU HOHHOTO
oOMeHa), pacTBOp,  SJIEKTPOIUTEHI,
HEBJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAs
JIVICCOIIHALINS, OKHCITUTEIIb,
BOCCTAHOBUTEIIb, CKOpOCTh
XUMHUYECKOH pEeaKkIH, XHMHUYECKOe
paBHOBECHE), TEOPUM U  3AKOHbI
(Teopusi ~ XMMHYECKOTO  CTPOCHUS
OpPraHUYeCKUX BEIIIECTB AM.
byrneposa, TEOpUs
AJIEKTPOJIMTUYECKON  JMccolManuy,
IIEPUOUYECKUI 3aKOH JN.
MenjeneeBa, 3aKOH  COXpaHEHMs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI A3BIK XMMHH,
(bakTomormuecKue CBENICHUS 0
CBOWCTBAaX, COCTaBe, IMOJYyYECHUH M
0e3onacHOM HCIIOJIb30BAHUU
BOKHEHIIMX  HEOPraHWYeCKUX MU
OpPraHWYeCKHUX BEHIECTB B OBITY W
MPaKTUYECKON JeSITeIbHOCTH
YeJI0BEKa;

ITP6 03. chopMUpPOBaHHOCTH YMEHUIt
BBISIBIISITh  XapaKTEPHbIE TPU3HAKA |
B3aUMOCBSI3b M3YUYCHHBIX MOHATHUH,
PUMEHSTh COOTBETCTBYIOIIHE
MOHATUS TPU ONHUCAHUU CTPOEHUS U
CBOMCTB HEOPTraHUYECKUX u
OpraHMYeCKUX  BEIIeCTB U HUX
MIPEBPAICHHIA; BBISIBIATH B3aHMOCBSI3b
XMMHUYECKUX 3HAHUH C TOHATUSAMH U
MPECTaBICHUSMHA JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEJMETOB;
ITP6 04. chopMUPOBAaHHOCTH YMEHUI

UCII0JIb30BATh HAaUMEHOBAHHUS
XUMHUYECKHX COCTMHECHUI
MEXIYHApOAHOTO coro3a

TEOPETHYECKON M NPUKIAJTHON XUMUHU




Kox u HaumenoBanue
bopmMHupyeMbIX
KOMIIETEHITHI

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

OO0mue
(IMYHOCTHBIE, METANIPEAMETHBIE)

[IpenmeTHbIE

Y TPUBUAJIbHBIC HA3BaHUSI BAXKHEUILIUX
BEIIECTB (aTHIIEH, alleTUJIEH,
rnuieput, ¢enon, Qopmanbaeru,
YKCyCHasl KUCJIOTa, TJIMLHH, yrapHbIA
ra3, YIJIEKHCIbIA Tra3, aMMHaK,
raiieHasi U3BecThb, HerauieHasi U3BeCTh,
MUTHEBAs COJAa U JIPYTUX), COCTABIATh
bopMyIIbI HEOPraHUYECKUX u
OpraHWYeCKHX BEIIECTB, YypaBHEHUS
XUMHUYECKUX PEaKiui, OOBSCHATh UX
CMBICJI; TIOATBEPKJATh XapaKTEPHbIC
XMMHUYECKHE  CBOWMCTBA  BEIIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU
U 3aIUCSIMU YPaBHEHHH XMMHUYECKUX
peaKuuii;

I1P6 05. chopMUPOBAaHHOCTH YMEHUU

YCTaHaBJIMBATb IMPHUHAIICIKHOCTD
HN3YYCHHBIX HCOPIraHNYCCKUX n
OpTraHN4YCCKUX BC€IICCTB K

OIpe/ieIeHHbIM KJlaccaM M TIpynmnam
COCIMHEHUH, XapaKTepu3OoBaTh UX
COCTaB W BaXXHEWIIME CBOWCTBA;
ONPEEINATh BUJIbl XUMUYECKUX CBSI3€i
(KoBaJIeHTHas, MOHHas,
MeTaJIJINYecKasi, BOJOPOJIHAs), THUIIbI
KPUCTAJJIMYECKUX PELIETOK BEIIECTB;
KJIaCCU(PUIIUPOBATh XUMHYECKHE
peaKIuu;

ITP6 07. chopMUPOBAaHHOCTH YMEHUI
MPOBOJIUTH PACUYETHI 110 XUMHYECKHM
dbopMynaM U ypaBHEHHSIM XUMHUECKUX
peakuui c HCII0JIb30BaHUEM
bu3nIecKkux BEJIMYMH,
XapaKkTepU3yIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI:  Macchl,
o0bema (HopMallbHbIE YCIOBHUSI) ra3oB,
KOJIMYECTBA BEILlECTBA; HMCIOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHUE 3HAHMS IS
NPUHATHS PENICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Ucnonb3oBarh | JIMUHOCTHBIE pE3yabTaThl JOJDKHBI | JlMcHUIUIMHApHBIE (mpeaMeTHBIE)
COBpEMEHHBIE OTpakaTh B YaCTHU: pe3yNbTaThl U JOJKHBI OTPaKaTh:

CpeacTBa IIOMCKA, | IEHHOCTH HAYYHOI'O ITO3HAHUS: ITPo6  06. BJIA/ICHUE OCHOBHBIMU
aHaIM3a u METOJIaMU  Hay4HOTO MO3HAHMS




Kox u HaumenoBanue

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

bopMupyeMbIX OO6uue

KOMIIETeHIHH (JIMIHOCTHBIC, METAIIPEIMETHBIC) Hpenvertsie
HHTCPIPETAllNA —  c(hopMUPOBAaHHOCTb BEIIECTB M XUMHUYECKHX SIBICHUU
uHpOpMAIHH, u MHUPOBO33pEHUS, (HabOmrozenue, U3MepeHue,
MH()OpMaIMOHHbIE COOTBETCTBYIOLIETO HKCIIEPUMEHT, MOJICIIUPOBAHUE);
TEXHOJIOTUU s coBpemenHoMy ypoBHio passutus | [IP6 07. chopmupoBaHHOCTE yMeHHI
BBIIIOJIHEHUS  3aj]ad HAyKH u OOIECTBEHHOM | IPOBOAUTH PACUeThl IO XMMUYECKUM
npodeccHoHaIbHON HpPaKTUKK, OCHOBaHHOro  Ha | GOpMyJaM ¥ ypaBHEHHAM XUMHYECKHX
JEATEIbHOCTH JMajiore KyJIbTYD, | p€aKLUI c UCIIOJIb30BAHUEM

CIOCOOCTBYOIIETO  OCO3HAHHIO | PM3UUECKHX BEJIMYHH,

CBOEr0 MECTa B MOJIMKYJIbTYPHOM
MHpE;

— COBEPIICHCTBOBAHUE SI3BIKOBOM U
YUTATEJIbCKOM  KYJbTYphl — Kak

Cpe/cTBa B3aMMOICHCTBHSA
MEXIy JIIOJAbMH U TIO3HAHUS
MHpa.
MeranpeameTHbIe pe3yabTaThl
JOJKHBI OTpaXkaTh:
Osnanenne YHUBEpCaIbHBIMHU
Y4eOHBIMH MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:

— BJIaJ€Thb HAaBbIKAMHU MOJTYYCHHA
uH(pOpMallMd U3 HCTOYHUKOB
Pa3HBIX THUIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATh IIOWCK, aHAIHU3,
CHCTEMaTH3aIIHI0 u
MHTEPIIpETallNI0  MHPOpPMAaLUH
pa3NUuUHBIX BHIOB U (opM
Npe/ICTaBICHNUS;

— Co3gaBaTb TCKCTBI B Pa3JIMYHBIX
dopMaTax c y4eToM Ha3zHAuCHHUS

uHpopmaruu u LIEJIEBOM
ayJIUTOpHUH, BbIOHpast
ONTHMAJIbHYIO bopmy
IPEJCTAaBICHNS U BU3yaIU3aluH;
— OLICHHUBATh JOCTOBEPHOCTb,

JETUTUMHOCTh MH(pOpMaIuu, ee

COOTBETCTBUE  IIPABOBBIM U

MOPATBHO-ITUYECKUM HOpPMaM;
BJIAJIETh HABBIKAMU PACIIO3HABAHUSA U

3aIUThI UHpOpMaLUH,
MH(POPMAIMOHHOM 0e3omacHOCTH
JIMYHOCTH.

XapaKTepU3yIIMX  BElmeCTBA  C
KOJINYECTBEHHOW CTOPOHBI:  MAacCHhI,
o0bemMa (HOpMalIbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIC XUMHYECKHAE 3HAHHS IS
NPUHATUS PEHICHUHA B KOHKPETHBIX
JKU3HCHHBIX CHUTYallUsAX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMEHCHUEM;

IIP6 08. chopMupoOBaHHOCTh YMEHUU

MJIAHUPOBATh u BBITIOJHSATh
XUMHYCCKUAN HKCIIEPUMEHT
(mpeBparteHus OpraHHYECKHUX

BEIIECTB MPH HATPEBaHHH, ITOIyYCHUE
TUJICHA U H3YYEHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIINU Ha aJIbJICTU/IbI,
Kpaxmail, YKCYCHYO KUCIIOTY;
JeHaTypalys OeIKOB IPH HATPEBaHHH,
[[BETHBIE PEAKIINU OEIKOB; MPOBOIUTH
peakiuu HWOHHOTO obmeHa,
OIpeNieNATh Cpeay BOJHBIX PACTBOPOB,
KadeCTBEHHBIC peaKkIui Ha Cyibdart-,
KapOOHAaT- ¥ XJOPUA-aHUOHBI, Ha
KaTHOH aAMMOHWUS; pemarpb
HKCIIEpUMEHTANIbHBIE 33J]auy 110 TeMaM
"Metamnel"  u  "Hemeramisl") B
COOTBETCTBUM C IMpPAaBUIAMHU TEXHHUKH
Oe3omacHOCTH TpH  OOpallleHuu C

BEIIECTBAMHU u 71a00paTOpHBIM
000pyI0BaHUEM; MIPEACTABISITH
pe3yIbTAThI XMUMHUYECKOTO
JKCIlepUMeHTa B ¢GopMe  3amucu
ypaBHEHHHA COOTBETCTBYIOLINX

peakuii 1 (GOpPMYITUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;
IIP6 09. chopMHUpPOBAHHOCTH yMEHUS

AHAJIN3UPOBATH XUMHYCCKYIO
nH(popMalLnIo, MOJIy4aeMyo n3
pa3HbIX HCTOYHUKOB (cpencts




Kox u HaumenoBanue

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

bopmMHupyeMbIX O6mme -
o €/IMETHbIE
KOMIICTCHINH (TMYHOCTHBIC, METAIIPEMETHBIC) P
MaccoBOM uHpopManuy, CeTh
WHuTtepHeT u apyrue).
OK 04. DddextuBHO | JIMUHOCTHBIE pe3yabTaThl JOJDKHBI | JIUCIIUTIIIMHAPHBIC (mpeaMeTHEBIE)

B3aUMOJIENICTBOBAaTh U

pabortatb B
KOJIJICKTHBE u
KOMaH/1e

OTpaXXaTb B 4aCTHU:
Ipa’XIaHCKOI'0O BOCIIUTaHUA:

IFOTOBHOCTb BECTHU COBMECTHYIO
JACATCIIBHOCTD B HHTCpECax
rpaxxaaHCKoro O6H_ICCTBa;
YMCHUEC B3aHMOHCﬁCTBOBaTB C
COUAJIbHBIMM HHCTUTYTaMHU B
COOTBCTCTBHH C UX (1)YHKI_II/I$IMI/I n
Ha3HAa4YCHUCM.

MetanpeameTHbie pe3yNbTaThl
JOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCATbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBHSIMHU:
0) COBMECTHasI IeITEIIbHOCTD:

OsBnaneuue

IIOHMMATb M KCIIOJIB30BAaTh
IPEUMYIIECTBA KOMAHJHOM W
WHIUBUTyIbHOU PabOTHI;

IIPUHUMATh eI COBMECTHOU
JESATEIIBHOCTH, OPIaHU30BbIBaTh
U KOOPAWHUPOBATH AEUCTBUS IO
€€ JOCTHKECHHMIO: COCTaBJIATH
IJIaH JIEUCTBUM, pacHpeneisiTh
polii C  y4eTOM  MHEHUH
Y4YaCTHUKOB o0cyX1aTh
pe3yabTaThl COBMECTHON PaOOTHI.
YHUBEPCATbHBIMU

PETYJISTUBHBIMU AEHCTBUAMU:
T) IPUHATHE ce0sl U IPYTUX JIOACH:

MIPUHUMATH MOTHBBI 1 QPTYMEHTBI
IpYyruX JIOJAeH Tpu aHanu3e
pE3yJIbTaTOB JIE€ATEIbHOCTH;
[pU3HaBaTh CBOE MPaBO U MPaBO
JIPYTHX JIFOICH HA OLTHOKY;

pa3BUBaTH CITOCOOHOCTE TMOHHUMATh

MHUP C TIO3UIIUHU JPYTOro YeIOBEKa.

Pe3yJbTaThl U JIOJKHBI OTPAXkaTh:
ITP6 08. chopMUpPOBaHHOCTh YMEHUM

IUIAHUPOBATh u BBITIOJIHATh
XUMHYECKUN 3KCIIEPUMEHT
(mpeBpartueHus OpPraHUYECKUX

BEILIECTB IIPU HArpEBAHUU, MOJIIYYEHHE
STUJIEHA W M3YYEHHE €ro CBOMCTB,
KaueCTBEHHbIC PEAKI[MU HA AJIbJICTU b,
Kpaxmail, YKCYCHYIO
JeHaTypalus OeNKOB IIPH HarPEeBaHUU,

KHCIIOTY,

OBCTHBIC PCAKIINH 66J'IKOB; IMpOBOAUTH

peakiumn HWOHHOTO oOmeHa,
OTIPEICIIATH CPEy BOJHBIX PACTBOPOB,
KAueCTBEHHbIE PEaKIMHU Ha cyibdar-,
Ha

KapOOHaT- W  XJIOPHJ-aHUOHBI,

KaTUOH aMMOHHSI, pemiarsb
AKCIIEPUMEHTATIbHBIC 33]]a41 110 TEMaM
"Metamnel" u  "Hemeramnsl") B
COOTBETCTBUU C MPaBUIAMU TEXHHUKHU

0e30macHOCTH MpH  OOpalleHuu ¢

BEILIECTBAMM u 1a00paTOPHBIM
000pyI0BaHUEM; MIPEACTABISITH
pe3yJIbTaThl XUMHYECKOT0
JKCIIepUMeHTa B  (GopMe  3amucu
YpaBHEHUM COOTBETCTBYIOIIUX

peakumMii U (GOpMyJIUPOBaTH BBIBOJBI
Ha OCHOBE 3TUX PE3yJIbTATOB.




Kox u HaumenoBanue

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

(hopMUpyeMBIX O6mme
KOMIETEHIHH (JIMYHOCTHBIC, METAIIPEAMETHBIC) Hpeaverisie
OK 07. | JluunocTHBIe pe3ynbTaThl JOJDKHBI | JluCIUIIIIMHAPHbBIE (mpeaMeTHBIE)
ConeiicTBOBaTh OTpakaTh B YACTHU: pe3yJIbTaThl U IOJKHBI OTPAXKATh:
COXPaHEHUIO 9KOJIOTUYECKOIO BOCIIUTAHHUS: I1Po 01. c(OPMHPOBAHHOCTH
OKpY>Xaromen cpeisl, | — c(hopMHPOBAHHOCTH MIPEACTABJICHUI: 0  XHMHYECKOH
pecypcocOepexeHmIo, AKOJIOTMYECKOU KyJIbTYpBbI, | COCTABIIAIONIEH €CTECTBEHHOHAYYHOM
MPUMEHATH 3HAHUS 00 [IOHUMAHUE BIMSHUSA COLUAIBHO- | KApPTUHBI MHpA, pOJIM XUMUU B
W3MEHEHUHU KJIMMarTa, SKOHOMHUYECKUX IPOLIECCOB Ha | IO3HAHMM  SBJICHUM  IIPUPOABI, B
IPUHIOUIIBI COCTOSIHHC MPUPOIAHOMN u | GopMHpOBaHUU MBIIJICHUS u
OepexKIMBOTO COLMAJIBHOM Cpelibl, OCO3HaHUE | KYJIbTYPhI JIUYHOCTH, ee
MPOU3BOCTBA, I00ATEHOTO xapakTepa | QyHKIMOHATIBHON rpaMOTHOCTH,
3¢ heKTHBHO AKOJIOTHYECKUX TTPOOIIeM; HEOOXOUMOi JUTS pelieHus
HeﬁCTBOBaTB B | — IUIAHUPOBAHUE U OCYIIECTBICHHUE MMPAKTUYCCKUX 3ada4 U O3KOJOIHYCCKHU
I-IpGI‘}BI-)I‘IEH\/JIHI)IX IECUCTBUN B OKPY)KaIOIHeﬁ cpene 000CHOBAHHOI'O0 OTHOIIIEHUSI K CBOCMY
CUTyalsIX Ha  OCHOBE 3HAHUA  Lieliell | 3A0POBBIO M IPUPOAHOM Cpese;
YCTOﬁqHBOFO pa3BUTUA I1P6 10. C(i)OpMI/IPOBaHHOCTI) YMGHI/Iﬁ
YeJIOBEUECTBA, co0M01aTh MpaBWia AKOJIOTHYECKU
— AKTUBHOC HENpUATHE ICHCTBHM, 1IeJIeCO00Pa3HOT0 TOBSACHUS B 6HTy "
NPUHOCAIIMX BPE OKPYKAOLICH TPYJOBOW  JIEATENLHOCTH B IEJSAX
cpeae; COXpAaHEHHUsSI CBOEro 3J0POBbA U
— yMeHHue MIPOTHO3UPOBATH . . i
HeBArONPUATHbIE OKpY’KaroIeu anponHonv cpebl;
S — nocaencreus | YUTPIBATE ONACHOCTE BO3/ICHCTBUS Ha
PEJIPUHAMACMBIX  JACHCTBHMIA, | ’KUBBIC ~ OPTaHM3MBI  OIPEICICHHBIX
MpeI0TBpaIIaTh UX. BEIIIECTB, TTOHUMAsi CMBICIT TIOKa3aTes
MeTaHpe,I[MeTHBIe pe3yIbTaThl HpC}lGJ’IBHOfI )IOHyCTHMOfI
JTOJKHBI OTPaXkaTh: KOHILICHTPALUH.
Osnanenue YHUBEpCATbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JEUCTBUSAMMU:
B) paboTa ¢ uHpopMmaIuei:
HCII0JIb30BaTh cpencTsa
MH(OPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pereHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
coOmroIeHreM TpeboBaHU
IPTOHOMUKH, TeXHHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MTPaBOBBIX H
ATUYECKUX HODPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH.
I[IK 2.3 BesBiars | OBnageHue yHUBEPCATbHBIMU YMEHHUSA:
TpeboBaHUs K | y4eOHBIMH MTO3HABATETHHBIMU - IPUMEHSTH METOJIbI KOHTPOJIS
MOJICPHH3AITIN JEHCTBUSMH: pabOTHI CUCTEMBI,




Kox u HaumenoBanue

[Tnanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

(hopMUpyeMBIX O61iue
KOMIETEHIHH (IMYHOCTHBIC, METANIPEMETHEIC) Hpeaverisie
MHTErPallMOHHBIX 0) 6a30BbIE UCCIIEIOBATEIHCKUE 3HaAHMS:
pelieHuit JeUCTBHUS: - mpaBWJ M HOPM OXpaHbl Tpy[a,
- CTaBUTh U (POPMyYIHPOBATH TEXHUKHU 0€e30IacCHOCTH,
COOCTBEHHBIC 3a/1a1H B IPOMBIILIEHHON CaHUTapuu u

00pa30BaTeNbHOM IEATETBHOCTH U
’KU3HEHHBIX CUTYAIHSX;

- CTaBUTbh MPOOJIEMBI U 33]1a4H,
JIOIYCKAOIIUE AJIbTCPHATUBHBIC
pelIeHus;

- OLICHMBAThH KAYECTBO CBOETO BKJIA/1a
U KaXKJIOTO0 YYaCTHHKAa KOMAaHIbl B
o0t pe3yJsbTat 1o
pa3pabOTaHHBIM KPUTEPHUSIM

IIPOTUBOIIOKAPHOU 3aILUTHI




2. CtpykTypa u coaepkaHue 0011eo0pa3zoBaTeabHOr0 y4eOHOTO MpeaMeTa

2.1. O0bem yueOHOTO MpeaMeTa U BUIbI yueOHOM paboTh

Bun yue6HO# paboThI

O0BeM B gacax

O06beM 00pa3oBaTeNbHON MPOTrpaMMBbl yUEOHOTO TIpeIMETa 78
B TOM YHUCIJIE:

1. OcHOBHOE co/iepxKaHuE 64
B TOM YHUCIJIE:

TEOpeTUICCKOe 00yICHHE 34
MPAKTUYECKHE 3aHITHS 18
J1ab0paTOPHBIE 3aHIATHS 6

KOHTPOJIbHBIE paOOTHI 6

2. IlpodeccmoHalbHO  OPUEHTHUPOBAHHOE  COJICp)KaHHWE  (comeprkaHue 12
MIPUKJIATHOTO MOJTYJIS)

B TOM YHUCIIE:

TeopeTudyeckoe o0ydyeHue 4

MPAKTUYECKHE 3aHITHS 8

[TpomexxyTounas arrecrarus B popme auddepeHInpoBaHHOTO 3a4eTa 2




2.2. TemaTndeckuii TUTaH U cofiepKaHre 0011e00pa30BaTeILHOTO MTPEAMETa

Kongsr
KOMIIETEH
105071
¢dopmupoB
Haumenosanune Copneprxanue yueOHOro Matepuaia u (popMsl O6vem K(?f;g;x
pa3esioB U TEM OpraHM3alMU JeATEIbHOCTH CTYIEHTOB 4acoB CLOCOGCTE
yeT
JJIEMEHT
IIporpaMm
3
1 2 3 4
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH 16
Tema 1.1. Copepxanue yueOHOro Marepuasa 2 OK 01.
OcHOBHBIE XUMHUYECKUN 3JIeMeHT. ATOM. SIIpo aTtoma, W30TOIBI.
XMMHYECKHUE OneKTpoHHass 000J0YKa. ODHEPreTMYecKHe YpPOBHH,
HOHATHS U HOJYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- AIIEMEHTHI.
3aKOHBI, CTpOeHHE | OCOOCHHOCTH  paclpeseieHuss  3JIEKTPOHOB IO 1
aTOMOB opOUTANIM B aToMax »3JEMEHTOB IEPBbIX YETBIPEX
XUMHYECKUX NEepuoJIoB.  DJIEKTPOHHass KOH(Urypamus aTOMOB.
JIIEMEHTOB OcCHOBHbBIE XUMUYECKUE 3aKOHBI
B ToM uncie npakTH4eCKUX 3aHATUN 1
1.ITpaxkTuueckas pabora «OCHOBHBIE KOJIMYECTBEHHbBIE 1
3aKOHBI B XHMHHU M pacyeTbl II0 YpPaBHEHUSAM
XUMHYECKHUX PEAKLIAI.
OTHocHTEIBbHBIE ATOMHAs W MOJIEKYJISIDHAs Macchl.
Monspraas macca. KonmyectBo BemiectBa. Maccosas
J0Js1 BelecTBa. 3akoH ABoraapo. MossipHbli 00beM
ra3oB. OTHocUTeIbHAs IJIOTHOCTH Ta3oB. Pacuersl 1o
YPaBHEHHSAM XMUMHUYECKHX PEaKLMH C MCIOIb30BAaHUEM
MaccoBOM JIOJM BellecTBa, oObeMa (HOpMaJlbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxanue yueOHOro Marepuasa 2 OK 01.
[Tepnonnueckuin | He nperycMOoTpeHO - OK 02.
3aKOH U B TOM umcIie IPaKTHIECKHUX 3aHATHI 2 IIK 2.3.
Ilepropnyeckast 1.Ilpaktuueckoe 3aHsTHE «M3ydyeHue NepUOIUUECKUX 2
cucreMa 3aKOHOMEPHOCTE M MX B3aUMOCBSA3U CO CTPOEHUEM
XUMHUYCCKUX aTOMOB)).

anemenToB /l. 1.
MenpeneeBa, ux
CBSI3b C
COBPEMEHHOMN
Teopren
CTPOEHUS aTOMOB

Ilepnonnueckas cucteMa XuMudeckux snemeHTon J[.1.

MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
Ileproauyueckoil CUCTEMBbl XMMHUYECKHUX BJIEMEHTOB C
COBPEMEHHOM Teopuen CTPOECHUSA aTOMOB.

3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX
3JIEMEHTOB, O0pa3yeMbIX MMM IPOCTBIX U CIOXKHBIX
BEIIECTB IO rpynmaMm H nepuonaMm Ilepmonnueckon
CUCTEMBbI. 3HAUE€HUE NIEPUOIUYECKOT0 3aKOHA U CUCTEMBI
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xumuueckux 3iemeHToB .M. MenneneeBa B pa3BuTUH
HayKH.

YcraHoBIEHHE CBA3M MEXKIY CTPOCHHEM aTOMOB
XUMHYECKUX 3JIEMEHTOB U MEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX D3JCMCHTOB M HX COCIMHCHUM B
COOTBETCTBUHU C MOJ0KeHUEM [ lepnoauyeckoil CuCTEMBI.
Pemienne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJlaHUM Ha XapaKTEpHU3allMI0 XMMHYECKHX HJIEMEHTOB
«Metamnuueckue / — HEMETaUIMYECKHE  CBOMCTBA
XHMHYECKHX DJIEMCHTOB B COOTBETCTBHHM C HX
ANEKTPOHHBIM  CTPOCHHUEM U MOJIOKEHHEM B
MEPUOJUYECKON CUCTEeME XUMHYECKUX 3jieMeHTOB [.U.
MenpaeneeBay

Tema 1.3. Cojeprkanne y4eOHOro MaTepuana OK O01.
Crpoenue Crpoenue BemiecTBa. XHUMHYECKass CBsA3b. Bumisl
BEILIECTBA XUMHUYECKOH CBsI3M  (KOBaJIGHTHas HEMOJIApHAas U
U 1pupoa NoJIsIpHasi, HWOHHAs, MeTaulnueckas). MexaHU3Mbl
XUMHYECKON 0o0pa3oBaHUsl ~ KOBAJEHTHOM  XMMHYECKOHM  CBSI3U
CBA3H. (oOMEHHBI U JIOHOPHO-AaKLENTOpPHBIN). Bonopoanas
Msuoroo6pasue CBSI3b. BanenTtHOCTS. ONEeKTPOOTPULIATEIIBHOCTD.
BEIIIECTB Crenenb okucienus. MIoHbI: KaTHOHBI U aHUOHBI
B ToM uncie npakTU4ecKUX 3aHATUN
1.Ilpaktuueckass pabora «CTpoeHue BemiecTBa H
IIPUPOJIa XMMUYECKOH CBSI3M».
JleMOHCTpanuss MoJesied KPUCTALNIMYECKUX PEHIETOK:
WOHHOW (XJIOpUJT HATpHs), aTOMHOH (Tpadut m ammas),
MOJIEKYJISIPHOM (YTJIEKHUCIbIM ra3, noj), METaNInYeCKOn
(HaTpuif, MarHui, Menp). PemeHue nNpPaKTUYECKUX
3alaHuil Ha COCTaBJICHHE DJIEKTPOHHO-TpapUUecKUX
dbopmy1 snemenToB 1-4 neprooB
Tema 1.4. ConeprkaHue yueOHOro MaTepuaa OK 01.
Knacendukauus, | Knaccudpuranms HEOPTaHUYECKHUX BEIIIECTB. OK 02.
A HOMCHKJIaTypa HoMmeHnknatypa HEOpraHM4eCKHX BeIIeCTB (OKCHIBI,
HCOPraHn4eCKuX THJAPOKCHUIBI, KHCJIOTHI, COJIN). BemectBa
BCICCTB MOJICKYJIIDHOTO M HEMOJCKYJISIPHOrO  CTPOCHHS.

ArperaTHble COCTOSIHMS BelecTBa. Kpucramanueckue u
amMop(Hble BellecTBAa. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THIbBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl,
MOJICKYJISIpHAsi, UOHHAs, METa/NInYecKasi). 3aBUCUMOCTh
CBOWCTBA BELIECTB OT THUIA KPUCTAJUINYECKOHN pEIIETKI

B tom uncie IIPAKTUYCCKUC 3aHATHS

1.ITpakTuueckas pabora «Homenkmnarypa
HEOPraHUYECKUX BEILECTBY.

Pemenne mpakTUuyecKkux 3aJIaHUM 10 KJIaCCU(DUKAITNH,
HOMEHKJIaType U XUMUYECKHM (hopMyJiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIaCCOB
(yrapHblii ra3, yriaeKucislii ra3, aMMHaK, rameHas
U3BECTb, HETallIeHas! U3BECTh, IUThEBAs COJIa U IPYTUX):
Ha3BaHUA BelecTB o MexayHapoanoi (MIOITAK) unu
TPUBUAIBHON HOMEHKJIAType U COCTaBJIeHUE (OPMYJIIbI
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XUMHUYECKHX BEILECTB, OTPEACICHNE PUHAIC)KHOCTH
K kinaccy. [lonck nadopmannu nmo Ha3BaHUSAM,
UICHTU(PHUKATOPAM, CTPYKTYpHBIM (opMyaaM. AHAIHN3
XMMHUYECKOH MH(OPMALIUH, TIOITy9aeMOH U3 Pa3HBIX
HCTOYHHKOB (CPEIICTB MacCOBOI MH(OpMAIH, CETh
WNHuTtepHeT u apyrue)

Tema 1.5.
Twurmer
XHUMHAYECKHX
peakumit

Copepxanue yueOHOro Marepuasa

Xumuyeckas: peaknusi. Kiaccupukanus XUMHYECKHX
peakuuii B HEOPTraHWYECKOW M OpPraHUYeCKON XUMUH.
3aKOHBI COXpPAHEHHUSI MACChl BEIIECTBA, COXPAHCHUS U
MIPEBPAILCHHUS] DHEPrUU IPU XUMUYECKHX PEaKIMIX.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakiuu
(YypaBHEHHsSI  OKHCJICHHUSA-BOCCTAHOBJICHHS,  CTEIEHb
OKHUCTICHUS, OKHUCJIUTEIb u BOCCTaHOBUTEb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu B
IpUpPOJIE, MIPOU3BOJICTBEHHBIX rpoiieccax u
KU3ZHEJEATEIIbHOCTH OPTraHU3MOB)

B TOM uncie npakTH4eCKUX 3aHATHN

OK 01.

Tema 1.6.
CkopocTb
XUMHYECKUX
peaKuii.
XUMHYECKOE
paBHOBeECHE

Cojnepkanue y4eOHOro Marepuana

CKOpOoCThb peaklMM, €€ 3aBUCUMOCTb OT pa3IUu4HbIX
(GakToOpoB:  IPHUPOABI  pEarupyroIux  BEIIECTB,
KOHLEHTPALMU PEearupyrolyX BEIECTB, TEMIIEPATyPhI U
IO  PEAaKIMOHHOW IOBEPXHOCTH. TeIioBble
3¢ deKTs XUMHYECKHUX peaxkuui: 9K30- "
HIOTepMHYECKHEe peaknuu. OOpaTHMble pEaKIHH.
XnMuueckoe paBHoBecue. DaKkTOphl, BIUAIOIME Ha
COCTOSTHUE XHWMHUYECKOTO paBHOBECHS (KOHLIEHTPALUS
peareHTOB  WIM INPOLYKTOB pEaklUH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

B TOM uncie npakTH4eCKUX 3aHATHH

1.I0lpaktuueckas pabota  «BausHHE  pa3IMUHBIX
(haKTOpPOB HA CKOPOCTh XMMHUYECKON PEaKIIum.
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHaiau3 (PaKTOPOB, BIMSIONIUX HAa U3MEHEHHE CKOPOCTH
XUMUYECKOM  peakuuu.  3aBUCHUMOCTb  CKOPOCTH
XUMUYECKON PEaKIMK OT NMPUCYTCTBUS KaTaIN3aTopa HA
MIpUMEpPE pa3yIoKEHUsI NEPOKCUIA BOIOPOIA C TOMOUIBIO
JTUOKCHJIa MapraHila ¥ Karajasbl. PemieHue mpakTHKo-
OPUEHTHPOBAHHBIX 33J]aHUN HA MPUMEHEHUE MPUHIHUIIA
Jle-IllaTenbe a1l HAXOXKIECHUS HAIPABJICHUSI CMEIIECHUS
paBHOBECHS] XUMUYECKOW PEaKkIuu U aHain3 (akToOpoB,
BIUSIONINX HA CMEIICHUE XUMHUYECKOTO PaBHOBECHS

OK 01.
OK 02.
[IK 2.3.

Tema 1.7.

PactBOpbI, Teopus
IEKTPOJIUTUYECK

Conepxanue yueOHOro MaTeprasia

PactBoppl. Buasl  pacTBOpoB MO  COAEPIKAHUIO
pacTBopeHHOro BemectBa. PactBopumocts. [lonsiTHE O
JUCHEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMJIHBIE

OK 0I.
OK 02.
OK 04.
OK 07.
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OU Iucconualu
Y MOHHBIA OOMEH

pacTBopbel. MaccoBasi J0JsI BEIIeCTBA B PacTBOpE.
[Tonsitue o BomopomHoMm Tmokaszatene (pH) pactBopa.
DnekrponuTrueckas auccoruanus. CuibHbIE U c1albie
AJIEKTPOJIMTHI, HEIJIEKTPOJIUTHL. Peakinuu HMOHHOTO
obmena

B ToM unciie 1abopaTOpHBIX 3aHATHH

1.JJaboparopHoe 3ansitue «[IpuroroBneHue pacTBOPOB».
[IpuroToBieHrue pacTBOPOB 3aIaHHON MAacCOBOM JOJIEH
PaCTBOPEHHOI'0  BEILECTBA, IPOBEICHUE  PEaKIUil
MOHHOIO OOMEHa, OIpeIeNeHHe Cpelbl pPacTBOPOB
BEILECTB C IIOMOIIBK) YHUBEPCAJIBLHOTO WHIMKATOpA
(kucnasi, HeWTpanpHas, IUeNO4YHas1). 3aJaHus Ha
COCTABJIICHUE HWOHHBIX peakuuil. Pemenue npaxTuxo-
OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUil Ha pPacTBOPBI,
UCIIOJIb3yeMble B OBITOBOM M  NPOU3BOACTBEHHOM
JEATEIIBHOCTH Y€EJI0

K 2.3.

Paznen 2. Heopranuueckasi xummsi

12

Tema 2.1.
dusuxo-
XHUMHAYECKHE
CBOMCTBaA
HEOPraHUYEeCKUX
BEIIICCTB

Cogepxanue yueOHOro MaTepuaa

Meramnsl. [lonoxxenne MeramioB B Ilepumonnueckoin
CHCTEME XHUMHYECKMX 2JIeMeHTOB. (OcoOCHHOCTH
CTPOCHHUSI AJIEKTPOHHBIX O000JOUYEK aTOMOB METAJUIOB.
O6mme ¢uzudeckue cBokcTBa MeTawioB. CIUTaBbI
METAJIJIOB.  DJIEKTPOXUMUYECKUM psAJl  HaNpsHKeHUH
MeTauioB.  XHUMHYECKHE  CBOWMCTBA  BayKHEHIIHMX
METaUIOB  (HATpUM, KaiWil, KaJbLMA, MarHui,
QTIOMUHHMMA, IIMHK, XpOM, JK€JIe30, Melb) U HX
coenuHeHU. OOmMe CnocoObl TOJYYSHHUS METaJUIOB.
[IpuMeHeHre METaIIJIOB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenne nemeramios B [lepuoanueckon
cucTeMe XUMHU4Yeckux sjaemeHToB [[.M. MenaeneeBa u
OCOOEHHOCTH CTpOEHHUsI aTOMOB. PU3NUECKUE CBONCTBA
HEMETAJUIOB. AJUIOTPOMNUST HEMETalioB (Ha MpuMepe
KHCIIOpoJia, cepbl, Gocdopa u yriepoaa). XuUMUUECKUE
CBOMCTBA M TMPUMEHEHHUE BAXKHEUIINX HEMETAJIOB
(ramoreHoB, cepsl, azora, Qocdopa, yriaepoga u
KPEMHHS) u X COCIMHEHMI (okcuaoB,
KHCJIOPOACOAECPKAIINX KUCJIOT, BOJIOPOJTHBIX
coenuHeHuil). [I[puMeHeHne Ba)KHEHIIINX HEMETAIJIOB H
UX COSIMHCHUMN

XuMHUYeCcKHe CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX BEIMIECTB (OKCHUIIOB, THIPOKCHJIOB,
KHCIIOT, coied u Jap.). IleHeruueckas  CBs3b
HEOPraHWYECKUX  BEIIECTB,  MNPUHALICKANHNX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOWCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COCIMHEHU,
BBICIINX OKCHJIOB U THIPOKCUIOB

B toMm uncie IMPAKTUYCCKUX 3aHATUH

OK 01.
OK 01.
OK 02.
OK 04.
[IK 2.3.
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1.ITpakTnueckoe 3aHATHE «DU3UKO-XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTBY.

CocraBiieHHE ypaBHEHUM XMMHYECKUX pEaKIHil ¢
y4acTHEM IPOCTBIX MW  CJIOXHBIX HEOPIaHUYECKUX
BEILECTB: METAJJIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB,
HEMETAJIJIOB U aM(OTEpHBIX JJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAHHUH M aM{QOTEPHBIX
TUAPOKCHUIOB; HEOPraHUYECKUX coJen,
XapaKTEePU3YIOIUX UX CBOKCTBA.

Pacuétsl Maccel BemiecTBa WM 00bEMa razoB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00bEMY
OJIHOTO M3 yYacTBYIOUIMX B PEAKLUHU BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJMYECTBA BEILECTBA) IPOIYKTOB
peaKuuyu, €CiIu OJHO H3 BEILUECTB HMEET IPUMECH.
Pemienne nNpakTUKO-OPUEHTUPOBAHHBIX 33JaHUNA Ha
CBOWCTBa, COCTaB, MOJy4eHHe U  Oe3omacHoe
HCIIOJIb30BAaHNE BAKHEHIINX HEOPraHMYECKUX BELIECTB
B OBITY M ITPO(heCCHOHAILHON JEATEIbHOCTH YeI0BeKa

Tema 2.2.
Wnentudukamms
HEOPraHMYECKUX
BEILIECTB

Cogepxanue yueOHOro MaTepuana

He npenycmotpeno

B Tom uuncne 1a00paTopHbIX 3aHATUN

1.JIabopaTtopHoe 3aHATHE «UneaTndukanus
HEOPraHUYECKUX BEILECTBY.

Pemenune skcnepuMeHTaNbHBIX 337a4 MO XUMHUYECKUM
CBOICTBaM METaJJIOB U HEMETAIIJIOB, 110 PACIIO3HABAHUIO
U TOJYYEHHUIO COEAUHEHMH METalJIOB U HEMETaJlJIOB
(B3anMoOIeHCTBHE IMIPOKCUA ATFOMUHUS C PaCTBOPaMH
KHCJIOT U 11enovel,). nentuduxanus Heopranndeckux
BEIIECTB C HCIHOJb30BAaHUEM HX (UIUKO-XUMHUYECKHX
CBOMCTB, XapaKTEpHbIX KAayeCTBEHHBIX  PEaKIIHM.
KavecTBeHHble peakiuu Ha cyiabgaT-, KapOoHaT- u
XJIOPUJI-aHUOHBI, Ha KaTHOHbI METaJNIOB M KAaTHOH

aAMMOHUA

OK 01.
OK 02.
OK 04.

Tema 2.3.
KoHnTtponbHas
pabota no
pasznmeny 1,2

Copepxanue yueOHOT0O MaTepuana

KonrponbHas pabota «CBoCTBa HEOpraHMYECKHX
BellecTs (1o pasaeny 1, 2)»

Paspnen 3. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH

(op]

Tema 3.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Copepxanne yueOHOro MaTrepuaa

IIpeamer opraHnyYeckod XHMMHHU: €€ BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYECHHUE B IIOJIyYCHUU HOBBIX BEIIECTB U
MarepuanoB.  Teopuss  CTpOEHHS  OPraHHYECKHUX
coenuHeHuil A.M. byTiiepoBa, €€ OCHOBHBIE OJIOKEHUS.
CtpykTypHble  (OpMYJIBI  OpraHMYECKUX  BEIIECTB.
I'omonorus, wu3omepus. XuMUYECKas  CBA3b B
OPraHWYECKUX COCOUHEHUSAX: KpaTHbIE CBA3U, G- U T-
CBSI3U.

OK 0I.
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[IpencraBnenne o0 KiIacCUUKAIMA  OPTAHUUYECKUX
BelecTB. HoMeHkaTypa OpraHMYeCcKUX COEIMHEHUN
(cucremarnyeckas) W TpPUBUAJIbHBIE  Ha3BaHUS
BaXHEHIINX MpeICTaBUTENEeH KJIacCOB OpPraHUYecKUX
BEIIIECTB

B TOM 4nciie npakTUYECKUX 3aHSATUI

1.IlpakTuueckoe 3aHSTHE «HomeHnknarypa
OpPraHUYECKHUX BELIECTBY.

O3nakomiieHHE ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U
MaTepualaMi Ha X OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOIIOJICHHWE W OIHUCAHUE
JEMOHCTPALIMOHHBIX  ONBITOB [0  INPEBPALICHUIO
OpraHMYECKHUX BELIECTB NpU HarpeBaHUM (IUIaBICHUE,
oOyrnuBanue u ropenue). CocTaBieHUE IMOJHBIX H
COKpAIICHHBIX CTPYKTYPHBIX (OPMYJI OPTaHUYCCKUX
BEILECTB OTJIEIbHBIX KIJIACCOB, UCIIOJIb3Ys UX Ha3BaHUs
M0 CHUCTEMAaTUYECKONM W TPUBUAJIBLHOW HOMEHKIIATYpE
(3THIIeH, aleTWIICH, IIMICpHUH, (PeHO, (opMabIeTHI,
YKCyCHasl KHCJOTa, MHULIMH). Pacyersl mnpocreiimieit
dbopMyInbl  OpraHMYecKoi MOJIEKYJbl, HCXOId U3
AJIEMEHTHOTO cocTana (B %)

Koutpoabnas padora 3a 1 cemecTp

Pa3znen 4. YrieBogopoanbl

(e}

Tema 4.1.
YTIeBOAOPOIBI U
WX TIPUPOTHBIC
HMCTOYHHUKHU

Cojnepkanne yueOHOro Marepuana

[IpenenbHble  YIIIEBOAOPOABI  (aJIKaHBI): COCTaB H
CTpOEHHE, TOMOJIOTMYECKHUM psill. MeTaH U 3TaH: cOCTaB,
cTpoeHHe, (Qu3MYeckue ¢ XUMHUYECKHE CBOIMCTBa
(peakuuy 3aMelIeHHUs U TOpEHUus), IMOJlyueHUue H
IIPUMEHEHHE.

HenpenensHble yrieBoaopoasl (ajJKeHbI, alKaJHEHBI,
AJIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH Pl
DOTUJIEH U MPOMUIIEH: COCTaB, CTpOeHHE, (PU3NYEeCKHe U
XUMHUYECKHE CBOWCTBA  (peakmuu  THAPUPOBAHUS,
raJIoTeHUPOBAHMS, TUIpaTaluH, OKHCJIECHUS 51
MOJIMMEPH3AITIH ) TIOJTyYeHUE U IIPUMEHEHHE.
Ankanuensl: Oytamuen-1,3 u wmerunOyraauen-1,3,
XUMHYECKOE CTpOEHUE, CBOIiCTBa (peakiust
MOJTIUMEPU3AITHH ), MIPUMEHEHUE (st CHUHTE3a
MIPUPOJTHOTO ¥ CHHTETUYECKOTO KayqIyKa U PEe3MHBI).
AJIKMHBI:  COCTaB M OCOOCHHOCTH  CTPOEHWUS,
TOMOJIOTUYECKUN PSA. AUETUIICH: COCTaB, XUMUYECKOE
CTpoeHHe, (Qu3MYeCKHe ¢ XUMHUYECKHE CBOMCTBA
(peaknun THJIPUPOBAHUS, raJIOTCHUPOBAHMSI,
TUApATallid TOPEHHs), TMONy4eHHe U MPUMEHEHHE
(MCTOYHHUK  BBICOKOTEMITCPATYPHOTO TUTAMEHU IS
CBapKH M Pe3KU METAJLIOB)

OK 01.
OK 02.
OK 04.
IIK 2.3.
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ApomaTtudeckue yriaeBoAoponabl (apensl). beHzon u
TOJIyOJI: COCTaB, CTPOCHUE, (PU3NUECKHEe U XUMUYECKHE
CBOICTBa (peakLUuy raJoOreHUpPOBAHMSI U HUTPOBAHUS),
MOJlydeHWe U MpUMEHeHHe. TOKCHUYHOCTh apeHOB
(BmusHMe ~ OeH30/la  HA ~ OpraHu3M  4YeJOBEKa).
['enernyeckass  CBSI3b  MEXIy  YIVIEBOAOPOJaMH,
IPUHAJIEKAITMMU K Pa3IU4YHbIM KJIacCaM.

[IpupoaHble MCTOYHUKH YIJIEBOAOPOAOB. [Ipupomnbiii
ra3 u nomyTHble He(dTsHble Tazbl. Hedtr u  e€
npoucxoxaeHue. CrocoObl  mepepaboTku  HeTH:
MEepPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHIN),
nuponu3. Ilpogykrel  mepepaboTku  HedTH, UX
IIPUMEHEHHE B IPOMBIILIJIEHHOCTH

u B ObiTy. KameHHBIH yroiab U MPOIYKTHl €ro
nepepadoTKu

B ToM uncne MMPAaKTUICCKUX 3aHATHH

Tema 4.2.
duzuko-
XUMHUYECKHE
CBOIiCTBa
YTIIEBOIOPOIOB

Coneprkanue yueOHOro Marepuana

He npenycmotpeno

B Tom uucne 1a0opaTopHBIX 3aHATUN

1.JJaboparopHoe 3aHsTHE «CBOWCTBA YIIIEBOJOPOIOBY.
TpuBuanpHass W MeXAyHapoAHass HOMEHKJIATypa,
XUMHYECKHE CBOWCTBA, CrocoOsbl HOJy4YEHUs
yraeBonopoaoB. [lonydeHue s3TuieHa U HU3ydEHHUE €ro
CBOWCTB. MoJienupoBaHue MOJIEKYJl M XMMHUYECKHX
IPEBpaLEHU  YIJIEBOAOPOJIOB (HA MpUMEpe 3TaHa,
STHJICHA, AlleTUJICHA U Jp.) U T'aJOr€HONPOU3BOIHBIX

OK 02.
OK 04.

Paznea S. Kucaopomocogepxamye opraHunyecKkue coeIuHeHus
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Tema 5.1.
Crnuptel. @eHon

CopepxaHue yueOHOro MaTeprana

[lpenenbHble OAHOATOMHBIE CHUPTHI (METaHON U
3TAaHOJ): CTpPOCHHME, (PU3MUECKHE U XHUMHYECKUE
CBOMCTBaA (peaKHI/II/I C AKTUBHBIMU METaljllaMu,
raJIOT€HOBOIOPOAAMH, TOpeHue), IIPUMEHEHHUE.
BOHOpOI{HBIG CBA3M MCXKIAY MOJICKYJIaMH CIIMPTOB.
DU3NOIOTUYECKOE JEHCTBUE METAHOJIA U ATaHOJNA HA
OpraHu3M 4YeJIOBEKa.

MHoroaTomMHbIe CIUPTHI (ITUICHIIMKOIb U TIULEPHH):
CTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBME  CO  IIEJOYHBIMH  MeETaJUIaMH,
KauCCTBCHHAsA pCaknusd Ha MHOTI'OATOMHBIC CHI/IpTI)I).
®U3NOJIOTUYECKOE JEHCTBUE HAa OpPraHU3M YEJIOBEKa.
IIpuMeHeHre MIMIepUHA U STUIEHTIIUKOJIS.

@®enon.  CrtpoeHue  MOJEKyJbl, (u3nueckue U
XUMHUYecKHre cBoicTBa (peHona. TokcuyHOCTH (heHona,
ero (usmnonoruyeckoe eHCTBUE Ha OPraHNU3M YeJIOBEKa.
[Tpumenenue deHosa

B TOM 4ncIie NpakTHYECKUX 3aHATUI

OK 01.
OK 07.

Tema 5.2.
AJbOernas!.

CopepxaHue y4eOHOTro MaTepraa

Anpneruipl U KeTOHBI ((OopMalibIeTH, areTalbIerul,
alleToOH): CTpoeHHe, GUINYECKHE ¢ XUMHUYECKHE

OK 0I.
OK 02.
OK 07.
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KapGoHoBbie
KHCIIOTBI.
Crnoxxubie 3(upsl

CBOWCTBA (peaKkIMM OKHCICHHS W BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), TIOJyYEeHUE U IPUMEHEHHUE.
OMHOOCHOBHBIE TMpeaelbHbIe KapOOHOBBIE KHCIIOTHI
(MypaBbMHasT W YKCyCHasl KHCJOTBI): CTPOCHHE,
¢u3nUeckrue U XMMHYECKUE CBOMCTBa (00IIMe CBONCTBA
KHUCTIOT, peakuus JTepuduKanuu), MOJIy4eHUue Hu
npuMeHenne. CTeapuHOBask M OJICMHOBAsl KUCIOTHI KaK
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE
JNICUCTBUE.

Cnoxnple >QHUPHl KaK TMPOU3BOJHBIE KapOOHOBBIX
KUCJIOT. ['maposm3 ciaoxxHbIX 3¢upoB. XKupsl. ['naponuns
*KupoB. lIpumenenue xupoB. buosorudeckas poJib
KUPOB

B TOM uucie npakTH4eCKUX 3aHATHI

Tema 5.3.
YrineBoasl

Copepxanue yueOHOro Marepuasa

VYrneBoabl: cocTaB, KilaccHU(PHUKAIUS YIJIEBOJAOB (MOHO,
IUu- W Tojucaxapunnl). [moko3a — mpocTemmmi
MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
dbusznueckue W XUMHYECKHE CBOWCTBA  TIIIOKO3BI
(B3aumoneiictBue ¢ ruapokcugom menu (II), okucnenue
aMMHayHbIM  pacTBOopoM  okcuma  cepeopa (),
BOCCTAHOBJIEHHE, OpOKEHUE TJIIOKO3bl), HAXOKICHHUE B
pHUpO/ie, MPUMEHEHHE TIIFOK03bI, OMOJIOTHYECKas POjb B
KU3HEJEATEIIbHOCTH OpraHu3Ma ueiaoBeka. @oTocuHTes.
®pyKTO32a KaK U30Mep TITFOKO3BI.

Caxapo3za — MNpeACTaBUTENb JUCAXApUAOB, TUAPOJIN3
caxapo3bl, HaX0)KJIEHUE B IIPUPOJIE U IPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmall U LEJUII0JI03a KaK IPUPOIHBIE
nonmumepbl.  CTpoeHMe Kpaxmalla U LEJUIHOJIO03BI,
¢usznueckne M XMMHYECKHME CBOMCTBA Kpaxmaina
(ruposan3, KaYeCTBEHHAas Peakiysl ¢ HOJ0M)

B Tom uncne IMPAKTUYCCKUX 3aHATUH

OK 01.
OK 02.
OK 07.

Tema 5.4.
duzuxo-
XUMHUYCCKUEC
CBOMCTBA
KHUCJIOPOJIOCOIEP
JKaImx
OpPraHu4eCKux
COeIUHEHU I

Cojnepkanne yaeOHOro Marepuana

He npexycmorpeno

B ToM uncie npakTH4ecKuX 3aHATHI

1.IIpakTuueckoe 3aHATHE «Homenknarypa
KHCJIOPOJ0OCOAEPKAINX OPraHMUECKUX COSIUHEHUI.
TpuBnanpHass W MeXAyHapoAHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CLIOCOOBI MOIYYEHUs CIUPTOB U
¢deHo10B, KapOOHOBBIX KUCIIOT U 3(UPOB, AJIBJAECTHUI0B U
keToHOB. CocTaBJlIeHHE CXeM peakiuil (B TOM YHUCIE IO
IIPEI0KEHHBIM LENOYKaM IpeBpalleHHi),
XapaKTEepU3YIOIMX XUMHAYECKUE CBOICTBA
KHCIIOPOI0OCOJAEPKAIIMX OPTraHUUYECKUX COEAMHEHNN

2.IlpakTuyeckoe 3aHATHE «XUMHUYECKUE U (PU3UUECKHE
CBOMCTBA  KHUCJIIOPOJOCOAEpXKAIIMX  OPraHUYECKUX
COCIUHEHU.

IIposenenue, Habmro1eHne u ONMCAHUE
JEMOHCTPALIMOHHBIX  ONBITOB: TOPEHUE  CIHPTOB,
KAUECTBCHHBIC  PEaKUMM  OJHOATOMHBIX  CIUPTOB

OK 01.
OK 02.
OK 04.
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(oxucnenue  drtanoma  okcumom  meau (1)),
MHOTOaTOMHBIX CIIUPTOB (B3aUMOJICHCTBUE IIIUIIEPUHA C
rugapokcuaoM wmenu (1)), ampaerupoB (okucieHue
aMMHaYHBIM ~ pacTBOpoM  okcuaa  cepeopa(l) w
ruapokcuaoM Meau (ll), B3aumonelicTBue kpaxmana c
MO0JIOM), M3yU€HHUE CBOICTB PacTBOPA YKCYCHOM KHUCIOTBI

KonTponbnas pabota

N

Pa3nen 6. Azorcon

CepRame OPpraHnv4eCKue COCAMHCHUS

o

Tema 6.1.

Conepkanue yueOHOro MaTepraia

AMUHBI.
AMUHOKHUCIIOTEL
benku

AMUHBI: METWIAMUH — MPOCTEUIINA MpPeaCTaBUTEIIb
aAMUHOB: COCTaB, XUMUYECKOE CTPOCHUE, PU3NIECCKUE H
XMMHYECKHE CBOMCTBA, HAXOXK/ICHHUE B IIPUPOJIC.
AMUHOKHCIOTH Kak aM(pOTepHbIE  OpraHuYeCcKUe
coequHeHusA. PuU3MUYSCKHe M XUMHUYECKHE CBOMCTBA
aMUHOKHUCJIOT (Ha MpuMmepe INHMLMHA). buonoruuyeckoe
3Ha4YCHHE aMUHOKHUCIIOT. IlenTuas!.

benku xak npupoansle mnonuMmepsl. [lepBuuHasd,
BTOPUYHAsT W  TPETUYHAsA  CTPYKTypa  OCJIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: TUIAPOIIU3, ICHATYpALIHS,
KaueCTBCHHBIC PEAKIIMK Ha OCIKH

B toM uncne IPAKTUYICCKUX 3aHATHH

1.IIpakTuueckoe 3anatue «CBOMCTBA a30TOCOAEPKAILIUX
OPraHUYECKUX COCTUHEHUID.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA aMUHOB (pPeaKIuu
C KHUCJIOTaMHU U TOPEHHs) U aMUHOKHUCIIOT (Ha mpuMepe
TJIMIHA). Hab6nronenue u OTnHCcaHue
JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeIKOB MpU
HarpeBaHUU, LIBETHHIE pEaKLIUU OEJIKOB

OK 0I.
OK 02.
OK 04.

Paspnen 7. BEICOKOMOJIEKY/ISPHbIE COCAUHEHUS

Tema 7.1.

Cojnepkanne ydeOHOro Marepuana

IInmacTmaccel.

He npexycmotpeHno

Kayuyxn.

B Tom uncne IMPAKTUYCCKUX 3aHATUH

Bosmokna

l.Ilpaktnueckoe  3anarue «CuHTE3, aHaIU3 U
KJaccu(UKaIUs BBICOKOMOJIEKYJIISIPHBIX COSIUHEHHI»
OcHOBHBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb IOJMMEPU3ALMM, CPEIHSS MOJIEKYJIIpHas
Macca. OcHoBHbIE METO/IbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUH — IIOJINMEpU3aLUs U
MOJINKOHJCHCALINS.

OzHakomieHne ¢  oOpasllaMM  OPUPOJIHBIX U
UCKYCCTBEHHBIX  BOJIOKOH, IIJJaCTMAcC, Kay4yKOB:

IUIaCTMACCHI (monuaTHIIEH, TIOJIUTIPOIIUJIEH,
NOJIMBUHUIIXJIOPUA, TIOJIMCTUPOJI); HATypalbHbIA H
CUHTETUYECKHE Kay4dyyKd (OyTanueHOoBBIH,
XJIOPOIIPEHOBBIN U H30IIPEHOBBIN); BOJIOKHA

(HaTypasbHBIE (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE
(aueTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHUE (KallpoH

Y JIABCaH)
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IpodeccuoHanbHO  OpHEHTHPOBAHHOE  Cojiep:kaHUe  (CoaepIKaHue

MPHUKJIATHOT0 MOAYJIsH) 10
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJI10BEKA 12
Tema 8.1. Cojeprkanne y4eOHOro MaTepuaa 12 OK 01.
Xumuueckue [IpaBuiia KOJIOTUYECKH 11€TIECO00PA3HOTO MOBECHUS B OK 02.
TEXHOJIOT U OBITY W TPYJIOBOM JAESATEIILHOCTU B LIEJIAX COXPAaHEHUS OK 04.
B IIOBCEJIHEBHOM | CBOETO 3JIOPOBbS M OKPYXKAIOIICH MPUPOTHOU CPEIbI, OK 07.
1 OIIACHOCTb ~ BO3JEHCTBUS HA JKUBBIC  OPraHU3MBI IK 2.3.
POPECCUOHANBH | OPraHUYECKUX BEIIIECTB OTJICJIbHBIX KJIaCCOB
OM IEATENBHOCTH | (YIJIEBOJOPO/BI, CHHPTHI, (EHOIBI, XJIOPOPraHUUECKHE
YeJioBeKa IIPOU3BOIHBIC, AJIbJICTH/IBI U AP. ), IOKa3aTelb IPEeAeIbHO

JIOITyCTUMOW KOHLIEHTPAIMH U €TO UCTIOJIb30BAHUE.

Ponp xumuum B obOecrneyeHHMM  HKOJIOTMYECKOM,

HHEPreTUYECKON M MHILEBOW O€301MacHOCTH, Pa3BUTUHU

MEIMIIMHBI, CO3/JaHMM  HOBBIX  MaTepuajioB (B 4

3aBUCHMOCTH oT BHJIA npodeccuoHanbHOM

JESITENIbHOCTH ), HOBBIX  HMCTOYHHMKOB  JHEPIHH

(anbpTepHATUBHBIE UCTOYHUKM 3Hepruu). llonsTue o
HAy4yHBIX METOAAX I[O3HAHMS BEUIECTB U XHUMUYECKUX
peakuuid. IlpeacraBnenuss 00 0OOWMX  HAy4HBIX
IPUHLINIIAX TPOMBILIUIEHHOTO MOJYYEHUS Ba)KHEUIINX
BEIIIECTB (Ha IMpuMepax MPOU3BOACTBAa aMMUAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

XuMHs ¥ 3[0pOBbE 4YEJOBEKa: INpaBWiia 0e30MacHOro
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpEenapaToB, OBITOBOM
XMMHH B IOBCEAHEBHON KU3HU

B ToM uucie npakTU4eCKUX 3aHATUN 8
l.IIpaktnueckoe 3aHATHE «IIpuMEHEHHE XMMHUYECKHX
BEIIECTB W  TEXHOJOTMH ¢ yderoM Oyxaymei
MpoEeCCUOHAIBHON JESTEIHHOCTI.

2. Ilpaktnueckoe 3aHsTHE «Pemenue keic-3amad 1o 4
TeMaM: MaTepualbl JUIsl SJIEKTPOHUKH, HAHOMAaTepUabl,
VCTOYHUKHU YHEPTHH.

3amura: [IpencraBnenue pe3ynbTaTOB PEIICHUs Keiic- 4
3aqady B QopMe  MHUHHM-JOKJIaAa  (Jlommyckaercs
UCIIOJIb30BaHUE TpapUuecKuX U IPE3eHTALUOHHBIX
MaTepHaJIoB)

IIpome:xxyTounast arrecranus (AuddepeHuMPOBaHHbIN 3a4eT) 2

Bcero 78
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3. YcnoBust peannsanuy mporpaMMBbl 0011e00pa30BaTEIbHOTO Y4eOHOTO MTpeaMeTa

3.1. MarepuanbHO-TEXHUYECKOE 00ecrieueHue

J1s peanuzanuy mporpaMMbl 0011eo0pa3oBaTeIbHOTO MPEAMETA JOJKHBI
OBITh TIPEAYCMOTPEHBI CIICITUATBHBIE TIOMEIICHHS: YIeOHbI KaOUHET XUMUU U/ WITH
y4eOHOU XMMHUYECKOH 1abopaToOpHH.

D¢ deKTUBHOCTh  MpernojaBaHusi  0OMEe00pa30BaTEIbHON  JTUCITUTIIMHBI
«XuMUSD) 3aBUCUT OT HAIMYUS COOTBETCTBYIOIIETO MAaTEPHATHHO-TEXHUYECKOTO
OCHAIIIEHUS. DTO OOBSACHAETCS OCOOCHHOCTSMU JUCHUIUIMHBI, B TIEPBYIO Ouepe/b,
e€ OKCHEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
MPAKTUYECKOH  3HAYMMOCTHIO. PekoMeHmayemoe  MaTepuaabHO-TEXHHUYECKOE
oOecrieueHne KaOMHETA XUMHUU UM XUMHYECKOM JIabopaTopuu  BKJIIOYACT:
CHEIUATM3UPOBAHHYO MEOEITh M CHCTEMBI XpaHEHHUS, TEXHUUECKHE U DJIICKTPOHHBIC
cpeacTBa  OOy4eHHUs, JIEMOHCTPAIIMOHHBIE  y4eOHO-HArJSIHBIE  MOCOOu,
JEMOHCTPAIIMOHHOE 00OpYyAOBaHHE U TPHUOOPHI, JTa0OPATOPHO-TEXHOJIOTHIECKOE
obopynoBaHue, J1a0OpaTOPHYIO XHMHYECKYIO ToCylay, Mojenu (oObeMHBbIE U
IJIOCKUE), HaTypalibHble OOBEKTHl (KOJUICKIIMW, XWMHUYECKHE PEaKTUBbI),

obopynoBaHue 1a00PaHTCKOM.

Cnenunaan3upoBanHasi Mme0de/ib U CHCTeMbl XPAHEHUS
1 | Cron maGopaTopHBIi 1EMOHCTPAITMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, MTOABOIKON U OTBEJICHUEM BOIbl, CAHTEXHUKOH,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOIO OTKJIIOUEHUS TOKA)
2 | Cron nabopaTopHBIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MTOKPBITHEM )
3 | Cton yueHUYeCKUH TaOOpaTOPHBIHN, PETYITUPYEMBIH IO BBHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM TOKPHITHEM, PAKOBHHOM, OOPTUKOM TI0 HAPYKHOMY
Kparo, I0JIBOAKON U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM )/CTON YyUCHUUECKUH,
pEryIupyeMbIii o BBICOTE (MMPUOOPETAeTCs TOJIBKO MPU HATUYUH CIIEIUATHHOTO
J1a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUUECEY 00yYaArouuxcs)
4 | Ctyn yueHnuecKkuil (no xoauvecmasy 00y4anwuxcs)
Ornerymurens
6 | Hdocka knaccHas/PenbcoBas cucTema ¢ KIAaCCHOM M MHTEPAaKTUBHOMN JTOCKOM
(mporpammHoe o0ecrieueHne, IPOeKTOp, KPEIUIEHUsI B KOMIUIEKTE )/ HHTEPaKTUBHOM
NaHes b0 (MporpaMMHOe 0OeclieueHUe B KOMILIEKTE)

o1l
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7 | Croxn ¢ ssmmKaMu 1715l XpaHeHHsI/ TYMOOH (pabouee mecmo npenodagameris)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)

9 | Jocka mpobxoBas//locka MarHuTHO-MapKepHast

10 | Cuctema (yCTpOMCTBO) /TS 3aTEMHEHHUS OKOH

11 | IlIxad BHITSKHOM NAaHOPAMHBIN

12 | lllxad nas xpaHeHust y4eOHBIX TOCOOM

13 | AnTeuka yHUBepcaabHas Jsl OKa3aHUs EePBOM MEIUIIMHCKON MOMOIIU

TexHuuyeckue cpecTaa

1 | MHoroyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | lHTepaKTUBHBINA IPOTPaMMHO-aNIapaTHBIN KOMIUIEKC MOOMIIBHBINA MIIM CTAllMOHAPHBIH
(mporpammHoe o0ecnieueHue, IpoeKTop, KperieHue B komiuiekre)/PenascoBas cucrema ¢
KJIACCHOW Y MHTEPAKTUBHOM JIOCKOH (ITpOrpaMMHOE 00ecIieueHuE, MPOCKTOP, KPEIICHHE
B KOMIUICKTE)/MHTEPAKTUBHOM TMaHEJbI0 (ITpOorpaMMHOE 00eCrIedYeHUE B KOMILJIEKTE)

3 | IlepcoHanbHBIN KOMITBIOTED € TIepUdepueii/HOyTOYK (JIMLIEH3MOHHOE IPOTPAMMHOE
obecnieueHre, 00pa3oBaTeIbHbI KOHTEHT U CUCTEMA 3aIUThl OT BPEAOHOCHON
nHpOopManuy, MporpaMMHoOe odecrieueHue st MU poBoii 1aboparopuu, ¢
BO3MO>XHOCTBIO OHJIAIH-OMPOCa)

DJIEKTPOHHbBIE CPeCTBA 00yUeHUsl

1 | DnexTponHsbIe cpencTBa oOyueHus/uTepakTuBHbIE TOCOOUs/OHIIAlH-KYPCHI (10
paszdenam pabouel npocpammol)

JleMOHCTpalMOHHbIE Y4eOHO-HATJIsI/IHbIE TOCOOH

1 | CnoBapu, CHpaBOYHHKH, SHIMKJIONCIUS (110 XUMUUECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BETUKUX XHUMHUKOB

3 | [TocoOus HArIAMHON KCIIO3ULIMHA

4 | llepuoauueckas cucreMa xumuueckux 3nemenToB JI.M. Menneneesa

Cnennaan3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs JIJI1 XUMHYECKO J1abopaTopuu

1 | JJaGopaTopHBIii OCTPOBHOM CTOJ (IBYXCTOPOHHHI, C 3alIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKUM ITOKPBITHEM, HAJICTOJIbEM, C TIOJICBETKON U SJICKTPUICCKUMH PO3ETKAMH,
MIOJIBOJIKOM M OTBEICHUEM BOJIbI, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIi, pETyJIHPYEMBIH MO BBICOTE

3 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOHKHUM
MOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3E€TKaMHU, aBTOMaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPALIMOHHBIN C HAICTPONKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)

5 | Crou ¢ smMKamu JUIsl XpaHeHUst/ TYMOOH

6 | Kpecno opucHoe

7 | Or"erymurens

JleMOHCTpaIIMOHHOE 000PY/I0BaHNEe M MPUOOPHI 1J1s KaOHHeTa U J1a0opaToOpuu

1 | Becnl anekrponnbie ¢ USB-nepexoHIKOM

2 | CTOIuK TTOXbEMHEIH

3 | HenTtpudyra nemMmoHcTpaionHas

4 | lllTaTuB 1EMOHCTPAIIMOHHBIN

5 | Ammapar Ay npoBeeHUs] XUMUYECKUX PEakIuil

6 | Anmapar Kumma

7 | DBauomeTp

8 | I'openka yHUBepcagbHas

9 | IIpubop asist WILTFOCTPAIAY 3aBUCIMOCTH CKOPOCTH XUMHUYECKUX PEAKIHIA OT YCIOBUH
OKpY’KalolIeH cpebl

10 | HaGop jutst 371€KTpoiH3a JIEMOHCTPAITMOHHBII
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11

[TpuGop ISt OMBITOB MO XMMHUU C HNEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop [uist OKKUCICHHSI CIMPTA HaJl MEIHBIM KaTaJlu3aTopoM

13

[Tpubop Juisi MONTYYSHHS TAIONI0AIKAHOB IEMOHCTPAIIMOHHBIH

14

[Tpubop [uist moy4YeHHsl pAaCTBOPHMBIX BEIIECTB B TBEPAOM BUJE

15

YcranoBka st pUIBTPOBAHUS O] BAKYYMOM

16

[Tpubop [uist onpeeneHns cocTaBa Bo3Iyxa

17

Fa3oaHaJ1H3aTop KHCJI0pOJda U TOKCHUYHBIX I'a30B C HH(prBOﬁ HHI[PIKaLIPIeﬁ nokasarelei

18

[Tpubop Aist MILTFOCTPALIMK 3aKOHA COXPAHEHUs] MACChI BELIIECTB

19

VYcranoBka AJis1 IEPETOHKHU BEIICCTB

20

bapomeTp-aneponn

21

Habop 1151 u3ydenus BOIOPOAHON SHEPTeTUKHI

pH-MeTpsl (Oononnumenvroe eapuamugrnoe 0bopyoosanue)

JlabopaTOpHO-TeXHOJI0rH4ecKoe 000py10BaHue /I Ka0MHeTa U JJadopaTopun

[Tpubop [uist MONTyYEeHHsI TAJIONI0AIKAHOB U CIOXKHBIX 3(pUpoB 1abopaToOpHbI

Konbonarpesareinb

DIEKTPOIUIMTKA

bans koMOMHUpOBaHHas JlabopaTopHas

Bechl ans CBIITYYHUX MAaTCpUaJIOB

[Tpubop [utst MOTyYSHHSI Ta30B

CnupTroBka JlabopaTopHast

MarnuTHas Melanka

OO NI W|IN |-

MuKkpockom udppoBol ¢ PyKOBOACTBOM IOJIB30BATENSI K TOCOOMEM IS yUAIIUXCS

=
o

Habop 115 9MCTKH ONTHKHU

-
-

Habop mocy bl u1sl peakTHBOB

=
N

Ha60p IIOCy bl U HpI/IHa,Z[JIe)KHOCTeﬁ JIA pa6OTLI C MaJIBIMH KOJIHNYCCTBaMHM BCIICCTB

=
w

Habop npunaanexHocTel A1 MOHTaXa MPOCTEUIINX TPHUOOPOB IO XUMHH

H
o

Habop nocyibl ¥ IpuHaAIEKHOCTEN U3 ponuiieHa (MUKpoJ1abopaTopHsi)

JlabopaTopHasi XumMH4ecKasi oCy/a J1Jisi KaOuHeTa M J1a0opaTopuu

KoMIIexT kK010 1IeMOHCTPAIIMOHHBIX

Habop mpobok pe3anHOBBIX

[Tepexon CTEKJISTHHBIN

[Tpobupka Bropiia

[Tpobupka IByXKOJIEHHAs

CoeMHUTEND CTEKIITHHBIA

3aXUM BUHTOBOH

3axxuM Mopa

OO |INO OB W|IN|F-

HIxaHT CHINKOHOBEIN

[ERY
o

KoMIUIeKT cTeKJIIHHOM MOCy/ bl Ha N (ax IeMOHCTPALIMOHHBII

-
-

Jlo3upyroriee ycTpoicTBO (MEXaHUYECKOE)

=
N

KommiekT u3nenuii u3 kepamuku, gapdopa u dasHca

[EY
w

KomuiexT noxek gapdhopoBbix

[N
IS

Kommiext MCPHBIX KOJIO Majoro oobema

[EY
a1

KoMIuiekT MepHbIX K010

=
»

Kommiext MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[
\]

Kommiext MCPHBIX HUJIMHAPOB CTCKIISTHHBIX

[EY
(0e]

Kommrext BOPOHOK CTCKJIAHHBIX

=
O

Kommext numeTox

N
o

KOMIIIEKT CTakaHOB IIACTUKOBBIX/CTEKISHHBIX

N
[y

KoMmiekT cTakaHOB XUMHYCCKUX MCPHBIX
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22 | KOMIUIEKT CTaKaHYUKOB IS B3BEIIMBAHUS

23 | KOMIUJIEKT CTYMOK C MeCTUKaMU

24 | Habop mmatenei

25 | HaGop nuHIIETOB

26 | Habop yamek [letpu

27 | TpyOka cTekIsiHHAs

28 | DkcukaTop

29 | Yama kpucTajuin3aiuoHHast

30 | [pmigsl TUTENBHBIC

31 | Bropetka

32 | TIpobupka

33 | baHka o peakTUBBI MOJIMATUICHOBAS

34 | banka 1oy peakTUBbI CTEKJISIHHASL M3 TEMHOT'O CTEKJIA C IPUTEPTOI MPOOKOH

35 | HaGop CKISTHOK JUIsl paCTBOPOB PEaKTHBOB

36 | [Taouka crexiisHHAA

37 | llTaTuB m1st mpoOUPOK

38 | KOMIUIEKT CpeCTB Ul MHAWBHYTbHOMN 3aIUTHI

39 | KommuiekT TepMoMeTpoB

40 | CymmiibHasi TaHeNb IS TOCY b

41 | @unbTpoBanbHas Oymara/puiabTpel OyMaskHBIC (OONOIHUMENbHOE 8APUAMUBHOE
obopydosatue)

Mopenan (00beMHBIE M IUIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJIeKIHU, XUMUYeCKHe
peaKkTHBBI) /UIsl KAOUHETA U JIa00opaTOpPUH

KomrekT mozeneil KpucTajuInyecKuX peleToK

Moaenb MOJIEKYIIbI OenKa

Habop 1 MoeupoBanHusi CTPOSHUSI HEOPTAHUYECKUX BEIIECTB

Ha60p AJIL MOACTIMPOBAHUSA CTPOCHUA OPTraHUYCCKUX BCIICCTB

Ha60p AJIL MOACTIMPOBAHUSA CTPOCHHA ATOMOB M MOJICKYIJI

HaGop a5 MofenupoBaHusl JIEKTPOHHOIO CTPOEHUSI aTOMOB

KoMiiekt komekinii

O INO OB WIN|F-

KoMminekT XuMHIecKux PCAKTHBOB

Ob6opynoBanue J1a00PAHTCKON KaOMHEeTa XUMHUM

Croui ¢ imMKamMu 1Sl XpaHeHUs/ TyMOOH

Kpecno oducnoe

Cron 1abopaTopHbIi MOSUHBIH

CYHII/IJ'IBHaSI IMaHCJIb JJIA IMOCY AbI

HIka¢ a5 XpaHeHus: yueOHbIX TOcoOui

[lIxad 1151 XpaHEHUS] XUMUYECKUX PEAKTHBOB

HIka¢ ams XxpaHeHus 1ab0paTOPHOM MOCYIbI/TPUOOPOB

lkad BBITSKHON

OO NI W|IN |-

JlaGopaHTCKHi CTO

=
o

Cryn 1abopaTopHBIH, peryJIUpPyEeMbIii 110 BHICOTE

-
[N

DIIEeKTPUYECKHUI aKBAIUCTUILISITOP

=
N

[kad cymmibHbINA

[EY
w

Pe3nHOBBIE epUaTKH

[N
IS

KommuiekT eprueit as1si MbIThsI 71a00paTOPHOI MOCYAbI
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3.2. HudopmaimonHoe odbecriedeHrne peaan3aiuy IporpaMmMbl

1. IleyaTHrie u3nanus:

1. I'abpuensu, O.C. Xumus: TexHomoruueckuit npoduib: yueOHUK sl CTYIEHTOB
yupexaeHU cpeaHero npodeccuonanbaoro oopazosanus / O.C. 'abpuensn, U.I'.
OctpoymoB. — Mocksa: Akanemus, 2024. — 301 c.: uin. + Tupax 3000 3k3. —
(O6meodpazoBaTenbubie aucUILIMHb). — ISBN 978-5-0054-1765-7

2. l'abpuensu, O.C.

Xumusi: TecThl, 3a7aul W yHOpaXHEHHs: ydyeOHOe MocoOue Mg CTYJEHTOB
yUpexAeHU cpeaHero npodeccuonanbHoro oopazoBanus. — MockBa: Akanemus,
2024. — 336 c. + Tupax 600 >x3. — (ObmeobpazoBarenbHble TUCIUATLINHEL). — ISBN
978-5-0054-1766-4

3. Epoxun, FO.M. Xumus mist npodeccuii u cCienuanbHOCTEH TEXHUIECKOTO U
€CTEeCTBEHHO-HAYYHOT0 NMpoduiiei: yueOHUK JJ1s1 UCII0JIb30BaHUS B yU4EOHOM
npoiiecce oopazoBarenbHbIX yupexaeHuit CI10 Ha 6a3e 0CHOBHOTO 00111eT0
o0Opa3zoBaHus C MOJyYeHUEM cpeaHero oomiero oopazosanus / KO.M. Epoxun, 1.b.
KoBanesa. — 5-e uzn., crep. — MockBa: Akanemus, 2018. — 496 c.: wi. + Tupax

4000 k3. — (ITpodeccuonanbHoe odbpazoBanue. OOIIE0Opa3OBaTEIbHbBIE
nucuuruinebl). — ISBN 978-5-4468-6578-8

2. HOHOHHHTCHBHBIG HNCTOYHHNKH.

1. Yepnukona, H. 0. Pemraem 3amaun mo XMMuu caMOCTOATEIBHO (C OTBETaMU U
pemenusimu) / H. FO. Yepnukona, E. B. MemepskoBa. — 2-e u3zg., crep. — CaHKT-
[Terepoypr: Jlamb, 2023. — 330 c. — ISBN 978-5-507-45904-9. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  »leKTpoHHO-OMOMMoOTeuHas cuctema. —  URL:
https://e.lanbook.com/book/291209 (nata o6pamenusi: 03.04.2023). — Pexum
JOCTYyIa: JIsl aBTOPU3. MOJIb30BaTENEH.

6. Pesnmxos, B. A. COOpHHK 3a/1a4 U yIIpaKHEHUH 10 OpraHnyYeckoi xumun / B.
A. Pe3nnkoB. — 3-¢ u3z., crep. — Cankr-IletepOypr: Jlans, 2023. — 336 ¢. —
ISBN 978-5-507-46011-3. — Tekct: onexkTpoHHbI / JlaHb: 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/293012 (nmata
obpamenus: 03.04.2023). — Pexxum mocTyma: Jjisi aBTOPHU3. MOJIb30BaTENEH.

3. DAeKTpOHHBIE U3AaHUS

1. hvsh.ru — Xypran «Xumus B HIKOJICY.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XumMun Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hayuyno-nonyissipHbI# TPOEKT «DJIEMEHThI 00JIBIION HAYKW» ((U3UKA, XUMUSI,
MaTeMaTrKa, aCTPOHOMMSI, HAyKH O KM3HHU, HayKku o 3emie). HoBocTu Haykw,
KHHUI'HM, HAYYHO-IIOIIYJIAPHBIC CTAaTbH, JICKIIMHW, SHIIUKJIOIICINH.
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http://gotourl.ru/4780

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

Caiit HayuHO-TIONYJIsIpHOTO KypHasa «llorentmam». XKypnan uzgaércs ¢ 2005 r.,
c 2011 r. — pazaen «Xumus».

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

CaiiT Hay4HO-TIOMYJISIPHOTO JKypHaJIa « XUMUSA U KU3Hb». JKypHan uznaércs ¢
1965 1.

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

OTkpbITast 3NeKTpOHHAs! OnOIMoTeKa XuMHUeckoro nopraia «Chemnety,
COJIEPKUT yueOHbIEe U MH(GOPMAIIMOHHBIE MAaTEPUAIIbI JIJISl IIIKOJIbBHUKOB U
yuuTesneil. B Heit MOKHO HaWTH y4eOHUKH 10 O0IIeH U HEOPraHMYECKONH XUMUU,
OpPraHUYECKON XUMHUH, MYJIbTUMEINAMATEPHUAIIBI, @ TAKKE 3aJa4l XUMUYECKUX
OJIMMITUA]] C PEIICHUSMH, 3a/1a41 BCTYIMUTEIbHBIX IK3aMEHOB JIJIsl aOUTYPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmanmonHsie Matepuansl 00 onumnuanax: MoCKOBCKOW FOPOJICKOM,
Bcepoccuniickon, MenneneeBckon, Mexaynaponnou. [IpuBenens! 3aqaumn
TEOPETUYECKUX U IKCIIEPUMEHTAIIBHBIX TYPOB, MMOJPOOHBIC PEIICHUS, CIIUCKU U
dboTtorpaduu nodbenurenei.

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

[Toptan no HaHoTexHOJOTUsAM. OCHOBHAS 11€JIb — pa3BUTUE OOPA30BaHUS B
00JIaCTH HAHOTEXHOJIOTHI U MOATOTOBKA K HHTEPHET-0JIMMITNA/IE 110
HAHOTEXHOJIOTUSIM.

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

Hanéxnas cnpaBouHas nHpopMaIys 0 XMMUYECKHUX JIEMEHTaX U UX CBOMCTBAaX
(Ha aHTJIMIICKOM SI3BIKE).

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

PyCcCKOA3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX JJIEMEHTOB.

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

HekoMmMmepueckuii caiiT OHJIaiiH-00pa30BaHusl, COJEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeIbHBIX KYPCOB M BUACOJIEKLIMN IS IKOJIbHUKOB, CTYJEHTOB U
yuutesie. ECTh HECKOJBKO KypCOB 10 XUMUHU.

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

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU
MH(OPMAIMOHHBIA HHTEPHET-peCypc (CaUT IIATHBIN).

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

[Topras no opraHnyecKor XMMHUH Ha aHTJIUMCKOM SI3BIKE.

13. http://www.xumuk.ru

CaiiT 0 XUMHH: KTACCHUECKUE YUCOHUKHU, CTPABOYHUKH, SHIIUKIIONIEINH, TIOUCK
OPraHUYECKUX U HEOPTraHUUECKUX PEAKLINM, COCTABIICHUE YPABHEHUN pPEAKIIUH.
14. http://orgchemlab.com/

Caiit, mOCBALIEHHBIN MpaKTHYECKOW paboTe B 1abopaTopuu
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http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
https://www.cas.org/
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KoHTpoib M OLEHKA pPEe3yJbTaTOB OCBOEHHUS 00I1e00pa30BaTEIbHOTO

npeaMera

KOHTpOJ'IB N OLCHKa PACKPBLIBAIOTCA YCPC3 AWCHUINIMHAPHBIC PC3YJILTATHI,

YCBOEHHBIC 3HAHUSI U MPUOOPETEHHBIE 00YyYaIOUMCs YMEHUS, HAIIPaBJICHHbIC Ha
dbopmupoBanue 00MKX U MPOodheCCUOHATBHBIX KOMITETEHIIUN

Oo6masi/npodeccuonanbHast

THun oeHoYHbIX

Pa3zgen/Tema .
KOMIIeTeHIUsl MeponpusTHil
OK 01. Beibupatb crioco0bI penieHus Tema 1.1-1.7
3a/1a4 Mpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4,
CpelICTBa IMOUCKa, aHAJIN3a U 16,17
WHTEpIpeTayu nHGopMauu, u Tema 2.1,2.2 TectupoBanue
nH(OPMALIMOHHBIE TEXHOJIIOTUH IS Tema 4.1, 4.2 [IpencraBienue
BBIIIOJIHEHUS 33a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 pe3yJIbTaToB
JeSITeIbHOCTH Tema 6.1 MPAKTUYECKUX U
Tema 7.1 1ab0paTopHbIX paboT
Tema 8.1 Brinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D¢ dheKkTUBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 pabor 1o
paboTaTh B KOJIJIEKTUBE 1 KOMaHIe Tema 4.1, 4.2 pasziejiaMm InCHUILIAHBI
Tema 5.2-5.4 3amuTa peneHus Keic-
Tema 6.1 3a1ay (c yuyeTom Oyaymiei
Tema 7.1 npodeccnoHanbHOMI
Tema 8.1 JIeSITEIbHOCTH )
OK 07. ConelicTBOBaTh COXpPaHEHUIO Tema 1.7 BeinosHenue 3aganuii
OKPYKAaroIIEe Cpebl, Tema 5.1 MPOMEKYTOUHOMN
pecypcocOepexeHuto, MpuMeHsTs 3Hanuss | Tema 8.1 aTTeCTalu
00 M3MEHEHUH KJIMMaTa, IPUHITUITHI
OepexIIMBOro MPOU3BOJACTBA, FPPEKTUBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTYALUsAX
1K 2.3 BoisBasTh TpeOOBaHUS K Tema 1.2
MOJIEPHU3ALUHA UHTErPALUOHHBIX Tema 1.6
peLieHuin Tema 1.7
Tema 2.1
Tema 4.1
Tema 8.1
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