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Paboyas mporpamMma y4yeOHOTO mpeaMera «XHMHS» pazpaboTaHa Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOr0 00pa3oBaTENbHOr0 CTaHAapTa CpeaHero obmero obpazosanus (nanee — PI'OC
COO), @enepanpHOro  rOCYJApCTBEHHOIO  00pa3oBaTENbHOrO  CTaHIapTa  CPEeHETo
npodeccronansHoro obpasosanus (manee — OI'OC CIIO) mo 09.02.07 MudopMmarnmoHHbIE

cucreMsl 1 porpammuposanne Ne 1095 ot 12 nexabps 2022 r. ((3apeructpuposas B Muntocte PO
20 staBaps 2023 r., peructpanuosubii Ne72090)

PazpaboTunku:

Abakaposa AitmaT 3arupoBHa, npenoaasareins BBK mucrunnunas! « XuMug» MaxauKaanHCKOTo
¢dunrana @UHAHCOBOIO YHUBEPCHUTETA.

Paboyas mporpaMma yueOHOTo MmpeaMeTa pacCMOTpEeHa U PEKOMEHI0BaHA K YTBEPKICHHUIO
Ha 3aceaHuy IPEeIMETHOMN (IIUKIOBOM) KOMICCHU €CTECTBEHHO-HAYYHbIX JUCIIUILIHH
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1. ITacmopt pado4eii nporpaMMbl AUCHHUILINHBI
OIlb. 08 Xumus

1.1. O6aacTh npuMeHeHHs padoyeii MporpaMMbl

[Tporpamma o0meoOpa3zoBaTenbHON yueOHONW AMCHMIUIMHBI «XHUMHUS» NpeAHA3HAYCHA IS
U3yYeHUS XHMHUU B TPOPECCHOHATBHBIX 00pa30BATENbHBIX OPraHMU3ALUAK, PEATUIYIOLINX
00pa3oBaTEeNpHYI0 IPOrpaMMy CpeIHEero oomero oOpa3oBaHHS B IpPEAETax OCBOCHUS
OCHOBHOW mpodeccroHanbHOi oOpa3oBarenbHoit mporpammbl  (OIIOIT) CIIO nHa 6a3se
OCHOBHOT'O 00111eT0 00pa30BaHus IPU MOATOTOBKE CIIEHAINCTOB CPEIHETO 3BEHA.

1.2. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMmbl

VueOHbIil mpeaMeT «XHUMUS» SBISETCS 00s3aTeNbHON YacThio 00I11e00pa30BaTEIEHOTO
IIMKJIa OCHOBHOU oOpa3oBarenbHoi nporpammsel CIIO B coorBercTBrM ¢ PI'OC 1o cnennanbHOCTH
09.02.07 MudopmannoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.3. Ileab ¥ n1aHUPYeMble pe3yJIbTaThl 0OCBOCHHUS Y4eOHOI0 npeaMera:

D@opMUPOBAHHUE y CTYACHTOB XHUMHUYECKOW COCTABIIAIOLIECH €CTECTBEHHO-HAYYHOW KAPTHHBI
MHpa KAaK OCHOBbl NPHUHATHUS pEUIEHUH B JKU3HEHHBIX M TMPOU3BOJCTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOIAHOM CpeIe.

3amaun y4eOHOTO MpeameTa:

1) cdhopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHWS XUMHUYCCKUX IPOIECCOB U
SABJICHUI B OKpYXarollled cpele, LEIOCTHOM HayyHOM KapTHUHbBI MHUpPA, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHs IMPOBOAUTH pacyeTbl IO XUMHUYSCKMM (GOpMyJaM W YpaBHCHUAM
XMMHUYECKUX  pEAKUHM, TIUIAHUPOBaTh W HHTEPOPETUPOBATH  PE3YJIbTaThl  XHUMHUYECKUX
DKCIIEPUMEHTOB,

3) chopMupoBaTH HABBIKM MPOBEACHUS XMMHUYECKHX SKCIIEPUMEHTAIBHBIX HCCICIOBAHHUN C
coOroieHreM MpaBuil 0€30MacHOT0 OOpaIleHus C BEIIECTBAMU U 1TaO0OpaTOPHBIM 000pyAOBaHUEM,

4) pa3BUTh YMEHHs aHAJIU3UPOBaTh, OICHUBATH, IIPOBEPATH HA JOCTOBEPHOCTH M 0000MIATH
nHGOPMAIIMIO0 XUMHUECKOTO XapaKkTepa U3 pa3TuYHbIX HCTOYHUKOB,;

5) copMupOBaTH YMEHHS TPOTHO3UPOBATH IMOCIEACTBUS CBOCH JEATSILHOCTH M XMMHUYCCKHX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKEHUH XUMHUYECKOW HAYKH M TEXHOJOTHIA
JUTSI pa3BUTHS COIMAILHOM U MTPOU3BOJICTBEHHOM chep

Y4eOHblii penMer «Xumusi» odecrneunBaeT GOpMUpPOBAHUE OOIIMX KOMIIETCHIIUN 1O BCEM
Bugam nesrenbHocTH PI'OC mo cmemmansHoctn 09.02.07 UMHpOpManMoHHBIE CHCTEMBI H
nporpammupoBanue. Ocoboe 3HaueHHE y4eOHBIN MpeaMeT UMeeT Mpu (HOPMHUPOBAHUH U PA3BUTHH
obmmx xommerenmnuii OK 01, OK 02, OK 07

Koxu ILnanupyeMsble pe3y/ibTaThl OCBOCHHUS Y4eOHOI0 nmpeamera

HanMeHOBaHHe

(popmupyembIx

KOMIeTe i O6uue JucuuniaunapHbie(npeIMeTHbIE)
OK 01. Bsi6bupars B 4acTH TPYA0OBOIO | - BJIAJAETh CUCTEMON XMMHYECKHX
CHOCOOBI PeLIeHUs BOCIIMTAHMS: 3HaHUM,  KOTOpas  BKJIIOYAeT:
3a1a4 - TOTOBHOCTh K TPYZIY, OCO3HaHME | OCHOBOIIOJIATAIOIIHE HOHSATHUS
npogecCHOHATBLHON LICHHOCTH MacTepcTBa, | (XHMHYECKUH  3JIEMEHT,  aToM,
JESATEIILHOCTH Tpyaomooue, AJIEKTpOHHAsi 000JI0UKa aToma, S-,
IPUMEHHUTENBHO K - TOTOBHOCTh K  aKTHBHOH | p-,  O-3JEKTPOHHBIE  OpOHTAIH
pas3InYHbIM JeSITETIbHOCTH TEXHOJIOTHUECKOM M | aTOMOB, WOH, MOJICKYJIa,




KOHTCKCTaM

CcoLIMaIbHOM HAIPaBIIEHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYIO JACSATEIHHOCTD;

- WHTEpeC K Pa3IUYHBIM cdepam
npodecCuoHAIbHON
JIEATCIIBHOCTH,

OBjajieHHe  YHHBepPCAJbLHBIMH
Y4eOHbIMH  TO3HABATEJIbHBIMHU
JeHCTBUSIMH .

a)0a3oBble JOrnyecKue
JelCTBHA.

- CaMOCTOSITEIIEHO
(bopMynMpoBaTh U
aKTyaJIn3upoBaTh npobisiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaThb CYLICCTBEHHBIN
MpU3HAK WM OCHOBAaHMUS A
CpaBHEHHUA, Kilaccupukauum u
0000111eHN

- OMNpPENENSITh LENH JACSITeIBHOCTH,
3a7laBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTH>KCHHS,

- BBIBISAT 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCHTE KOPPEKTUBBI B
JIeSITeIIbHOCTb, OLICHHBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OIICHUBAaTh PUCKH TOCIEACTBUMN
JIeSITEIIbHOCTH,

- pa3BUBaTh
MBIIIICHUE npu
JKU3HEHHBIX TIpoOiieM
0) 0a30BBIe HCCJIEIOBATEIbCKHE
JeHCTBHA:

- BIAJACTh HaBBIKAMHU Y4YEOHO-
HCCIIEIOBATENBCKOW U TPOEKTHOU

KpEeaTUBHOE
peleHnn

NCATCIIPHOCTH, HaBBIKaAMHN
paszpeleHus mpooiem;

- BBISIBJIATH HpI/ILII/IHHO-
CJIEACTBEHHEBIE CBS3U H
aKTyaJU3upOBaAThH 3aauy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus,
HaAaXO0IUTh apFYMeHTI)I JJIA
JIOKa3aTeJIbCTBA CBOHUX
YTBEPKIICHUH, 3a71aBaTh

HapaMeTpsl U KPUTEPUU PELICHMUS,
- AHaJU3MpOBATh IIOJIyYECHHBIE B
xoJe peleHus 3aJa4n
pe3yabTaTHl, KPUTHYECKHU
OLICHMBATh MX JOCTOBEPHOCTD,

BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTD,
CTCICHb OKHCJICHHS, XUMHYCCKas
CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBI  00BEM,  yIJIEPOIHBIHA
ckeneT, GyHKIMOHAJIbHAS TPYIINA,
pagukal, HW30Mepus, H30MEDPHI,
TOMOJIOTUYECKUH Ppsii, TOMOJIOTH,
YIJI€BOJOPObI,  KUCIOPOA- U
a30TcoJIepKaIIne COCIUHCHMUS,
OHOJIOrHYeCKHU aAKTHBHBIE
BemnectBa  (yrJIEBOMABI,  KHPBHI,
Oenku),  MOHOMEp,  HOJHMeEp,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COCIUHECHHUS, KpHUCTa/UIMYeCcKast
pemieTka,  TUMBl ~ XUMHYECKUX
peakuui (oxuCIUTENBEHO-
BOCCTAHOBHUTECJILHEIE, 9K30-U
SHJIOTEPMHUYECKUE, peakuuu
HOHHOTO  OoOMeHa),  pPacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLIMALIHS,
OKHCJIUTEIIb, BOCCTaHOBUTEb,
CKOPOCTh XHUMHYECKOW pPEaKIHH,
XUMHYECKOE PaBHOBECHE), TCOPUH
U 3aKOHBI (TEOpUs XHMHUYECKOTO
CTPOEHHUSI OPraHUYECKHX BEIECTB
AM. byrneposa, TEOpUs
ANEKTPOJIUTUUECKON
JTMCCOLHAIINH, MEPUOTNYECKU I
3akoH JI[.1I. Menngeneera, 3akoH
COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUMA
SI3BIK  XUMHH, (DAKTOIOTHYECKHE
CBEIACHHSI O CBOMCTBaX, COCTaBe,
MOTyYEHU N u 06e30macHOM
HCIOIb30BaHUU BaKHEHIITNX
HEOPTraHUYECKNX W OPraHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOMN
JIeITEIILHOCTHY YeJIOBEKA,

- YMEThb BBISBISAITh XapaKTEPHbIE
MIPU3HAKU H B3aMMOCBS3b
M3YYEHHBIX TOHATHM, NPUMEHSTh
COOTBETCTBYIOIIME TIOHATHS TIPH
OMHCAaHUU CTPOCHHUSI U CBOMCTB
HEOPraHWYECKUX M OpPraHuYECKUX
BEIIECTB W WX MNPEBPALICHUN;
BBISABIIATH B3aHMOCBSI3b
XHMUYECKUX 3HAHUU C TMOHATHUSIMU
U TPEACTABICHUSAMH  JIPYTUX
€CTECTBEHHOHAYYHBIX MPEJIMETOB,;




MIPOTHO3UPOBATH
HOBBIX YCJIOBHSIX;
- yMeTh TMEPEHOCUTh 3HaHUS B
MMO3HABATENBHYIO U MPAKTUYCCKYIO
00J1aCTH JKU3HENEITEILHOCTH,

- YMETh WUHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIABMIaTh  HOBBIE  HJEH,
npejajiaraTh OpUTHHAIIbHBIE
MOIXO/bI U PEIICHHUS,

- CIIOCOOHOCTh UX HMCIIOJIb30BAHUS
B ITO3HABATEIIFHOM M COIIUAIILHOMN
MIPAKTUKE

U3MCHCHHUC B

- YMETh HCIIOJIL30BaTh
HaMEHOBaHUS XUMHYECKHX
COCTUHEHUN MEXIYHAPOIHOTO
coro3a TEOPETUYECKOM H
MPUKJIATHON XUMUHU u
TpUBHUAJIbLHBIC Ha3BaHUS
BOXKHCHINNX  BEHIECTB  (ITHIICH,
aleTWiIeH, TIJHIEepuH,  (GEHOoN,
dopmanpaerus, yKCyCHast
KUCJIOTa, TJIMIMH, YrapHbId ras,
YIJIEKUACIIBIA ras, aMMMaK,
rameHass  HM3BEeCTh, HerameHas
H3BECTh, MHTHBEBAs colda |
APYTHX), COCTAaBIATH (POPMYJIbI
HEOPraHUYECKNX U OPraHUYECKUX
BEILECTB, YPaBHEHUS XHUMHYECKUX
peakiuii, OOBSACHATH HMX CMBICT,

MOJTBEPKIATh XapaKTepHbIC
XUMHUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIIMMHU

OKCIIEPUMEHTAMH ¥ 3alUCAMHU
YpaBHEHUN XUMUYECKHUX PEAKIUH;

- YMCTb YCTaHAaBJIMBATb
NMPUHAJICI)KHOCTD HN3YUYCHHBIX
HCOPTraHNYCCKUX U OPraHUYCCKHX
BCIICCTB K OIPECACIICHHBIM

KJIaccaM W TpynrnaM COEIUHEHHI,
XapaKTEepU30BaTb HUX COCTaB H
Ba)KHEHIIHe CBONCTBA,
OnpenensaTh BUIbl XUMHUYECKHX
cBszell  (KOBaJleHTHas, HMOHHas,
MeTaJlIn4decKas, BOJIOPOJIHA),
TUTIBl KPUCTALTUYECKUX PEIIETOK
BCIIIECTB, KJIacCU(UITUPOBATH
XUMUYECKHUE PEAKIIHH,

- copmupoBaTh MpPECTABICHUS:
0 XHMHYECKOM COCTaBIIAIONIEH
€CTECTBEHHOHAYYHOU KApTUHBI
MHpa, POJIM XUMHH B TO3HAHUHU
SIBIICHUH MIPUPO/IB, B
(GOpPMHUPOBAaHWHM  MBIIUICHUS |
KYJIbTYpbI JIMYHOCTH, ee
(YHKIIMOHATBHON  TPAMOTHOCTH,
HEOOXOMUMOM Ui pelieHHs
MPaKTUYECKHUX 3a7a4 u
SKOJIOTHYCCKU 000CHOBAHHOI'O
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U
IIPUPOJIHOM CpelE;

- YMETh MTPOBOJUTH PACUETHI IO
XUMHUYECKUM (hOopMyJIaM U
YPaBHEHUSM XUMUYECKUX PEAKIIHI
C MCTIOJIb30BAaHUEM (PU3MUECKHIX




BEJINYHH, XapaKTePHU3YIOIIUX
BEIECTBA C KOJIMYECTBEHHOM
CTOPOHBI. Macchl, 00beMa
(HopMalibHBIE YCIOBHS) ra3os,
KOJIMYECTBA BEIICCTBA,;
HCITOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUISI
NPUHSATHS PEIICHAN B KOHKPETHBIX
JKM3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX

MIPUMECHEHHUEM
OK 02. Ucnonp3oBath | B 006JaCTHIEHHOCTH HAYYHOIO | - YMETh IJIaHUPOBATH u
COBpPEMEHHBIE TO3HAHUS . BBITIOJTHSATH XUMHUYECKHHA
CpezcTBa TIOUCKA, - c(hOpMHUPOBAHHOCTH | YKCIIEPHUMEHT (mpeBpareHus
aHaymu3a u MUPOBO33PCHUS, OpPraHUYeCKUX  BEIIECTB  IPH
UHTEPIPETAUN COOTBETCTBYIOIIETO HArpeBaHWH, TOJYYCHUE OSTUIICHA
uHpOpMAITUU U COBPEMCHHOMY YPOBHIO Pa3BHTHS | U  HW3YYCHHE  €ro  CBOICTB,
UH(POPMAIIMOHHBIC HAYKU U OOIIECTBCHHOM MPAKTHKH, | KAYECTBEHHbBIE peakiuu Ha
TEXHOJIOTHH IS OCHOBaHHOTO Ha JIMAJIOTe KYJBTYp, | adbJCTHABI, Kpaxmall, YKCYCHYIO
BBITOJIHCHUS 32124 CHOCOOCTBYIOIIETO OCO3HAHMIO | KUCIIOTY; JICHATypamusi OeJIKOB
npodeccuOHaTBLHON CBOCTO MECTa B MOJUKYJIBTYPHOM | IIPU HarpeBaHuH, [[BETHBIC
JeSITeIIbHOCTH MUpe; peakiuu ~ OCIKOB,  MPOBOJUTH
- COBEPIIICHCTBOBAHHUE SI3BIKOBOHM U | PEaKIIUU HOHHOTO oOMeHa,
YUTATEIBCKOM  KYJIBTYPHl  Kak | ONPENeNsTh cpeny BOJHBIX
CpEIICTBA B3aMMOJCHCTBHS MEXIY | PaCTBOPOB, KauyeCTBEHHBIC

JIXOIbMHU U IIO3HAHUS MUDA,
- OCO3HaHWE IIEHHOCTH HAy4YHOH
JIeATEIbHOCTH, TOTOBHOCTH

OCYIIECTBISATh ~ MPOEKTHYD U
HCCIIEIOBATENBCKYIO
JIEATEIbHOCTh UHINBUAYAIBHO U B
IPYIIIE;

OBiageHue  YHUBEPCAJIbHBIMH
Y4eOHbIMH  TO3HABATEJIbHBIMHU
JeHCTBUSIMM .

B) padoTa ¢ nHpopmanmeii:
- BJIAJICTb HABBIKAMH IIOJYUCHUS

UHPOpPMALIMM M3  HCTOYHHMKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATH  IIOMCK, aHAaJu3,
CHUCTEMATHU3aLUI0 u
HUHTEPIPETALNIO uHpopMaIU
pa3IMuHbIX BUIOB U (opm
[IPE/ICTABIICHYS,

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX
dbopMaTax ¢ y4eTOM Ha3HAuUCHUS

uHbopmaruu u 1eJIeBOM
ayJIMTOpUH, BbIOMpast
ONTUMAJBHYIO bopmy
NPECTaBICHNUS U BU3YaJIU3aAIHH;

- OLEHHUBaThb  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(i)OpMaI_II/II/I, €C

peaknMu Ha cyibdar-, kapOOHAT-
U XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHMS; pemarb
OKCIIEpUMEHTAIBHBIE 3a/la4d 10
TeMaMm "Mertamisr" U
"Hemerayuibl') B COOTBETCTBHHU C
IpaBUIaAMU TEeXHUKU
0€30MacHOCTH TMpU OOpallleHUuu c

BEIIeCTBAMH M JTaOOPaTOPHBIM
o0opyI0BaHUEM; MPEACTaBIATh
pe3yJIbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii = u dbopMynupoBaTh
BBIBOJIBI HAa  OCHOBE  3THUX
pE3yNbTaTOB,;

- YMETh aHaJIN3UPOBATh
XUMHYECKYIO nH(popMaIuio,
MI0JIy4aeMYI0 u3 pa3HbIX

HUCTOYHHUKOB (CPEICTB MAacCCOBOM
uHpopmanuu, cetb HHTEepHET U
JIpYTHE);

- BJAJICTh OCHOBHBIMH METOJaMHU
HAYYHOTO TIO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUU
(mabmonenue, U3MEpeHue,
IKCIIEPUMEHT, MOJICIIMPOBAHUE);




COOTBCTCTBHUC IIpaBOBbBIM )41
MOPAJIbHO-3THYECKUM HOpMaM,

- UCIIOJIb30BATh cpencTaa
UH()OPMAIIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOT I
B peuIeHu KOTHUTUBHBIX,
KOMMYHHKAaTHUBHBIX )51
OpraHU3alMOHHBIX 3a1aq c
co0uoIeHEeM TpeOOBaHMIt
SPrOHOMHKH, TEXHHUKH
0€e301IacHOCTH, TUTHEHBDI,

pecypcocOepexeHusi, PaBOBbIX H
STHYECKUX HOPM, HOpM
nH(OpMaIMOHHOM 0€30MacHOCTH;

- BIIAJIETh HaBBIKAMU
pacro3HaBaHUs u 3aIIUTHI
uHpopManuu, UHPOPMALMOHHON

0e30macHOCTH JIMYHOCTH,

- YMETb IPOBOAUTH PACUETHI IO
XUMUYECKUM bopmynam u
YPaBHEHUSAM XUMUYECKUX PEAKIUI
C HCHOJb30BAaHUEM (PUINYECKUX

BEJINYHH, XapaKTEPU3YIOLIHX
BEIIECTBA C  KOJMYECTBEHHOM
CTOPOHBI: MAaccHhl, o0Bema
(HopmainibHBIE  YCIIOBHSI)  Ta3oB,
KOJIHYECTBA BCII[CCTBA,;
UCITOJIb30BATh CHCTEMHBIE
XHUMHYECKUE 3HAHUS TSt

MPUHSATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpY’KaroIlleu cpespl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMATa,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (HeKTUBHO
JIeMCTBOBATH B
Ype3BbIYaHBIX
CUTYyalusix

B o6s1acTH 3K0JI0rHYECKOTO
BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTH
9KOJIOTUIECKOM KYJbTYPHI,
IIOHUMAHHUC BJIUAHUA COIIHAJIBHO-
DKOHOMHYECKUX TPOIECCOB Ha

COCTOSIHHE MIPUPOTHON u
COLIMAIILHOM cpelibl, OCO3HaHHE
IJ100aBHOTO Xapakrepa

HKOJIOTMYECKUX TPOOIIeM;
- IJIAHUPOBAHUE U OCYIIECTBIICHUE
JIEUCTBUIA B OKpYXKAlOILEW cpene

Ha OCHOBE 3HAHUA nenen
YCTOMUYHBOTO pa3BUTHUS
YeJI0BEUECTBA,

AKTUBHOE HENPUATHE JEUCTBUH,
MIPUHOCSIIMX BPEI OKpPYXKarolen
cpene,

- yMEHUE IIPOTHO3UPOBAThH
HEeOJIaronpusITHbIE 3KOJIOTMYECKHe
MOCJIE/ICTBHSL  ITPEATPUHUMAEMBIX
JIEMCTBUH, IPEJOTBPAILATD UX;

- paciupeHue OTbITa
JESATEIBHOCTH HKOJIOTHYECKON
HaIpPaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-
HCCIIE0BATENIBCKOM, TPOSKTHOU U
COLIMAJIBHOM eI TCIILHOCTH,

- chopMHpOBaATH MPEACTABICHUS:
O XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, pOJIU XUMHUHU B MO3HAHUU
SIBIICHUI [IPUPOBI, B
(GOpMHpPOBAHUM  MBILUICHUS U
KYJIBTYpBI JMYHOCTH, ee
(YHKIMOHATIBHOH  I'PaMOTHOCTH,
HEOOXOaUMOM Ui pelIeHUs
MPAKTUYECKUX 3a1a4 u
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM CpeaE;

- yMeTb coOmojaTh MpaBuiIa
AKOJIOTMYECKH  11€1eco00pa3Horo
NOBEJCHU B OBITY U TPYIOBOIi
JeSTeTbHOCTH B ESIX
COXpAaHEHHs CBOETO 3JI0pOBBbS H
OKpY>Karolllell TPUPOIHOU CPEbl;

YUHUTHIBATh OIMaCHOCTH
BO3JICUCTBUA Ha JKUBBIE
OpraHu3Mbl ONPEICIIEHHBIX
BEIIECTB, MoHUMas CMBICTT
mokaz3atTens MpeIeIbHON

HOHYCTPIMOI;'I KOHICHTpAIun




B pamkax mporpamMMbl yaeOHOTO MpeaMeTa 00ydaroIuMKCs OCBAMBAIOTCS TMYHOCTHBIC
(JIP) B coorBercTBHH ¢ TpeboBanusmu PI'OC COO.

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peaju3anuu
NMporpaMmbI
BOCIIUTAHUSA

JINYHOCTHBIE Pe3yJbTAThI
peasu3anuy NporpaMMbl BOCIUTAHUS

JP1

Oco3Harouuii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTPaHBI.

JIP 2

[TposiBnsitOIIME  AKTUBHYIO TPAXAAHCKYIO IO3UINIO, JE€MOHCTPUPYIOIIHIA
MPUBEP)KEHHOCTh TMPUHIIUIIAM YECTHOCTH, TOPSAIOYHOCTH, OTKPBITOCTH,
HDKOHOMHUYECKHM  AaKTHBHBIH W  y4YaCTBYIOIIMM B  CTYICHUECKOM U
TEPPUTOPUATBLHOM  CaMOYIPABJI€HUH, B TOM YHCIE€ Ha  YCIOBHUAX
JT00OpPOBOIbYUECTBA, MPOAYKTHBHO B3aWMOJCUCTBYIONIMI W Y4acTBYIOIIMI B
JIeATETLHOCTH OOIIECTBEHHBIX OPTaHU3aIIUN.

JIP 3

Cobmoaroluii HOpMbl MPABOMOPSIKA, CIEAYIOUUN HIeanaM IpaXaaHCKOTo
obmrecTBa, obecneyeHus 0€30MACHOCTH, MpaB W cBOOOA rpaxnan Poccum.
JloSIBHBI K YCTaHOBKAM W MPOSIBICHUSAM MPEICTaBHTENCH CYOKYIBTYP,
OTJ'II/I‘{aIOIlII/If/'I nux or prnH C I[CCTPYKTI/IBHI)IM U ICBUAHTHBIM ITIOBCACHHCM.
JIeMOHCTPHUPYIOIIUI HENPHUIATHE W TPEAYIPEKIAIONINA COIMAIbHO OMACHOE
TIOBEJICHNE OKPYKAFOIINX.

JIP 4

[TposBnsiomuii. ¥ TEMOHCTPUPYIOIIUMH  yBaXXeHME K JIOASAM  TPYyAa,
OCO3HAWOIIMK  IEHHOCTh  coOcTBeHHoro  Tpyaa. Crpemsmmiics K
(GOopMHpOBAaHHIO B CETEBOH cpele JUYHOCTHOIO U MPO(hecCHOHAIBHOTO
KOHCTPYKTUBHOTO «IIU(POBOTO CIIe/1a».

JIP 5

JleMOHCTpHpYIOIUK MPUBEPKEHHOCTh K POJHOM KyJIbTYpe, HUCTOPUUYECKOU
naMiaTH Ha OCHOBe JoOBH K PonuHe, pogHOMYy Hapoay, Majioil poAHHE,
MNPUHATUIO TPAJULIUOHHBIX LEHHOCTEHN MHOT'OHAIIMOHAJIBLHOTO HapoJia
Poccun.

JIP 6

HpOHBJ’IHIOH.IPII’I YBaXXCHHUC K JIOAAM CTApHICTrO ITOKOJICHUA U T'OTOBHOCTH K
Y4aCTHIO B COHH&J’ILHOﬁ MNOAACPIKKE U BOJIOHTCPCKUX NBUIKCHUAX.

JP 7

OCO3H3.IOH_[I/II71 NPUOPUTETHYIO ILICHHOCTH JIMYHOCTH YECJIOBCKA, YBa)KaIOH_[I/Iﬁ
CO6CTBeHHyIO N YYXYHO YHUKAJIBbHOCTH B PA3JIMYHBIX CHUTyallHAX, BO BCEX
(I)OpMaX " BUJAax OCATCIbHOCTH.

JIP 8

[IposiBasirolniA MW JEMOHCTPUPYIOLIUMN  yBaXXEHUWE K IPEICTABUTEISIM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COIMAJbHBIX, KOH(ECCHOHAIBHBIX W MHBIX
rpyni. Conpu4acTHBIE K COXPAHEHHUIO, IPEYMHOXKEHHIO M TPaHCIALUU
KYJIbTYPHBIX TPAaJMLMM M LEHHOCTEH MHOTOHAL[MOHAIBHOIO POCCUNCKOIO
roCyAapcTBa.

JP9

Colmroaromuii ¥ mponaraHJAupyIONUH TIpaBuiIa 3J0POBOTO M 0€301acCHOTO
oOpa3a »IKU3HH, CIOpTa;, MPEAYNPESKIAOMMA OO0 MPEOa0TCBAOIINN
3aBUCUMOCTH OT aJIKOI'OJIAd, Ta6a1<a, IICUXOAKTUBHBIX BCHICCTB, a3apTHBIX HUIP
u T.J. CoXpaHSAIOMMA TMCUXOJOTUYECKYIO YCTOMYMBOCTH B CHUTYaTHBHO
CJIOXHBIX WJIM CTPEMUTENBHO MEHSIIOIIMXCS CUTYaIUsIX.

JIP 10

3a0oTAmmiicss O 3alUTe OKpYXKaroIled cpelabl, COOCTBEHHOW M UYKOM
0€30MacHOCTH, B TOM YHCJIe U(PPOBOH.

JIP 11

[TposiBnsitomMii  yBaX€HHE K OCTETUYECKUM IIEHHOCTSIM, O00JaaaroImui
OCHOBAMM ICTETUYECKOUN KYJIbTYPHI.

JIP 12

[IprHUMaKOMMI CEeMEMHBIE LEHHOCTH, TOTOBBIM K CO3JAaHHUI0 CEMbU U
BOCIIUTAHUIO JIETEH; JEMOHCTPUPYIONIUN HENPUITHE HACUIIUSA B CEMbE, YXO/a




OoT pO,Z[I/ITeJIBCKOI\/'I OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUH CO CBOHUMHU
JCTbMHU U UX (bHHaHCOBOFO COACPIKAHUAA.

JInyHOCTHBIE pPe3yabTaThl PpeaIN3alli MPOrPaMMbl BOCTIMTAHMSA,

onpeaecJIeHHbIC OTPAaCJI€BbIMU TpeﬁoBaHHHMI/I K J€JJOBBIM KadeCTBaM JIMYHOCTH

JIP 13

JemoHcTpupytonumii ymenue 3G(pexkTUBHO B3aUMOICHCTBOBATh B KOMaH/IE,
BECTH JIUAJIOT, B TOM YHCJIE C UCIIOJIb30BAHUEM CPEJICTB KOMMYHHKALIUU

JIP 14

JleMOHCTpHpYIONIMI HABBIKY aHAIN3a U UHTEPIIPETaluy HH(OPMAaLIUU U3
Pa3IMYHBIX UCTOYHUKOB C Y4€TOM HOPMATHUBHO-TIPABOBBIX HOPM

JIP 15

JleMOHCTpHUPYIONIHIA TOTOBHOCTh U CHOCOOHOCTH K 00pPa30BaHUIO, B TOM
qrciae caMooOpa3oBaHuIo, Ha MPOTSDKEHUH BCEH JKU3HU, CO3HATEIILHOE
OTHOIICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON
po(hecCHOHATLHON U OOIIECTBEHHON ACSITEILHOCTH.

JIMYHOCTHBIE pe3yabTaThbl peajin3allui NPporpaMmmMbl BOCIIMTAHUA,

onpeaeJIeHHbIC KIIIOYCBbIMU paGOTO}]aTeJIHMI/I

JIP 16

CooTBeTCTBYIOLINI OXKUAAHUAM paboTOaTeNel: KPEaTUBHO MBICIISIIHIA,
3QPEKTUBHO COTPYAHUYAIOMINAN C APYTHMH JIFOJIEMHU, OCO3HAHHO
BBIMIOJHSIONINH npodeccruoHanbHbIe TPEOOBaHUS, PACTIPEACISIONIUI BpeMs U
JIPYyTHE PECYPCHI JJIsl BBIIOJIHEHUS OCTABJIECHHOM 3a1a4M B YCTAaHOBJICHHBIN
CPOK, OTBETCTBEHHBIH, TUCHUIIIIMHUPOBAHHBIH, L1€JI€YCTPEMIICHHBIH,
CTPECCOYCTONYMBBIN.

JIP 17

JleMOHCTpHUpYOIUI KYJIbTYPY peuH, B TOM YHCIIE B ICJIOBOH
nepenucke/meperoBopax, CHoCOOHbIH MPE3eHTOBATh CE0sI U MPOIAYKT
po¢eCcCHOHATILHOM 1€ TeIbHOCTH

JIn4HOCTHBIE pe3yabTaThl

peajim3anuu nmporpaMmbl BOCIIMTAHUSA, ONIPEACICHHBIC Cyﬁ’beKTaMl/l

05p330BaTe.TH>HOFO mpouecca

JIP 18

JleMOHCTpHpYIOLIUKA CTTOCOOHOCTH UCIIONIB30BaTh B IU(PPOBOH cpejie
pa3iuuHble IUQPOBBIE CPENICTBA, MO3BOJISIONINE BO B3aUMOJIEHCTBUH C
APYruMu JJIOJAbMHU JOCTUTATh IMOCTABJICHHBIX ueneﬁ; Hpenynpemﬂgafomnf/i
cOOCTBEHHOE U 4Y»O0€ JECTPYKTUBHOE MOBEJACHHUE B CETEBOM MPOCTPAHCTBE.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O6beM yueOHOTo NpeaMeTa U BUAbI y4eOHOii padoThI

Bun yuebHol paboThl

O0BeM B gacax

O0beM 00pa3oBaTeNIbLHOM MPOTrpaMMBbl y4eOHOTO TIpeIMeTa 78
O0beM paboThI CTYJICHTOB BO B3aUMOJICHCTBHUHU C TIPEIIOIaBaTEIIEM

TEOpETHUECKOE 00yUueHne 40
MIPaKTUYECKHUE 3aHATUS 38

1a00paTOPHBIE 3aHITHS

KOHTPOJIbHbBIE paOOThI

KypcoBoii npoekT (paboTa) (eciu mpeLycMOTPEHO)

CaMOCTOATCIIbHAsA pa60Ta

[TpomexyTtounas atTectanus B popme nuddepeHImpoBaHHOrO 3aueTa




2.2. TemaTuyecKuii NJIAH U coepKaHUe YUeOHOI0 NMpeaMeTa

Koapl
KOMIIEeTeHIIHIA,
Coaep:kanne y4eGHOro Marepuaia 1 popmMbl OpraHu3amum dbopmupoBanu
HaumenoBanue Oobem
pa3iesioB U TeM eI TEILHOCTH 00yYA0IUXCS gacop | 1O KOTOPBIX
crnocoocTByeT
3J1eMEHT
nporpaMMbl
1 2 3 4
OcHOBHOE coziepKaHuE 78
Pazgen 1. «OCHOBBI CTPOEHHUSI BEIIECTBAY 6
Tema 1.1. Conepxanue 6 OK 01
«CtpoeHue 1. | CoBpemennas Mmogenb crpoenus aroMa. CHMBOJIMYECKHH S3BIK XMMHH. XHMHUYECKHH DIIEMEHT. OK 02
aTOMOB DneKTpoHHas KOH(puUryparms atoma. Kinaccudukanuss XHMHYECKUX 3JIeMEHTOB (S-, P-, d-amemeHTHI). OK 07
XUMHYECKHUX Banentnsle 5snexkTpoHbl. BaneHTHOCTh. OneKTpoHHas Mpupoda XUMHYECKOH CBs3u. OnekTpo- |4 JIP1
JJIEMEHTOB U OTPHIIATEIBHOCTh. BUIBI XUMHYECKOW CBsI3M (KOBAICHTHAs!, HOHHAs, METAIUINYECKas, BOJAOPOIHAS) U JIP 19
npupojaa crocoObI €€ 00pa30BaHMUsI.
XMMUYECKOH B TOM umciie npakTHYeCKHuX 3aHATUN 2
CBA3U» 1. | Pemenue 3amaHuii Ha WCHOJIB30BAaHHME XHWMHUYECKOM CHUMBOJIMKM M HA3BaHMM COEIMHEHUN IO
HOMEHKJIATYpE MEXKIYHAPOAHOIO COK3a TEOPETUYECKONM M IPUKIAAHON XUMUU M TPUBHAILHBIX
Ha3BaHHWH JUIS COCTABIICHHUS XUMHYECKUX (OPMYJI JBYXaTOMHBIX COETUHEHHH (OKCHIOB, CYIb(OHUJIOB,
TUAPHUIOB U T.I.) ¥ IPYrMX HEOPTaHUYECKUX COEJUHEHUN OTAENbHbIX KiaccoB.IIpakTuueckue 3amanus |2
Ha YCTaHOBJIEHHE CBS3M MEXIY CTPOEHHEM aTOMOB XHMHYECKHX DJIEMEHTOB W IEPUOINYECKHM
U3MEHEHHEM CBOWCTB XHMHUYECKHX DJJIEMEHTOB M MX COEIMHEHHH B COOTBETCTBHHM C HOJOKCHHEM
ITeproIMYeCKOii CHCTEMBI.
Tema 1.2. Conepxanue 2 OK 01
«[lepuoguueckuil | B ToM 4YmCIe MPAKTUYECKHUX 3aHATHN 2 OK 02
3aKOH 1 TabnuIa 1. | Iepuoauueckass cucremMa xuMuueckux oiaemeHtoB J[.M. MenngeneeBa. @DU3MYECKMH CMBICIT OK 07
AN, IMepuoanueckoro 3akona JI.M. MenzeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHsS CBOWCTB XHMHYECKHX JIP3
Menneneesa» DIIEMEHTOB, O00pa3yeMbIX HMH IPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBHU C MOJIOKEHUEM JIP20
XHMHYECKOro 3jeMeHTa B Ilepromnueckoit cucrtemMe. MHpPOBO33pEHYECKOE M HAydyHOE 3HAYEHHE |2
[Tepuonuueckoro 3akona J[.M. MenneneeBa. IIpornoser JI.MI. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKUX  DIEMEHTOB.PelleHre NPaKTHKO-OPUEHTUPOBAHHBIX  TEOPETHYECKMX  3aJaHMN  Ha
XapakTePU3alMI0 XUMUUYECKMX DIEMEHTOB «Metaminyeckue [ HeMETalJIM4ecKUe CBOMCTBA,
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NEKTPOOTPHULIATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C MX JJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON cucTeMe XuMudeckux aaemeHToB .M. Menneneesa»

Paznen 2. «XuMu4yeckue peaxium»

10

Tema 2.1.
«Tumbl
XUMHUYECKHX
peaxKuuii»

Conepxanue

1.

Krnaccudukanus u THITBI XUMHYECKUX PEAKIUI C ydacTHeM HeopraHndeckux BermiecTB. CocTaBiIcHUE
YpaBHEHUH pEaKIHMi COCITUHEHHS, pa3lOoXKEeHHs, 3aMelleHHs, OoOMeHa, B T.4. peakUuil TropeHus,
OKHCJICHUSI-BOCCTAHOBJICHUS. Y paBHEHUS OKHUCIICHUS-BOCCTAHOBJICHUSI. Crenenn OKHUCJICHUSI.
Oxkucinurens u BoccTaHOBUTENb. (COCTaBIEHHE M YpPAaBHHBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii METOJ0OM 3JIEKTPOHHOTO Oananca. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN B TIPUPO/IEL,
MIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACITEIBbHOCTH OPraHU3MOB

B 10

M  YHUCJIC IPAKTUICCKHX 3aHATUH

KomnyectBenHnple OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U pacCUCThI 110
YpPaBHCHUAM XUMHYCCKUX peaKuHﬁ. Monap kak CAWHUIAa KOJINYCCTBA BCHIICCTBA. MOHﬂpHaﬂ macca.
3aKOHBI COXPAHCHUSA MACCBhI U SHEPIHUHU. 3akoH ABOI‘aI[pO. MOJ'ISIpHLIﬁ 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTH Ta30B. PacdeTsl no YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C HUCIIOJIb30BAHUEM MAcCCHI, o0BeMa
(HOpMaJ'ILHBIC YCJ'IOBI/IFI) ra30B, KOJIMYCCTBaA BCIIICCTBA

OK 01

OK 02

OK 07
JIP1

JIP 18

Tema 2.2.
«IIEKTPOIIUTHYEC
Kast JUCCOIAALIUs
1 HOHHBIN 0OMEH»

Conepxanue

1.

Teopus 3neKTpOAUTHYECKON nucconanuu. VMoHbl. DIeKTpOaUThI, HEIIEKTPOIUThI. Peakiuy noHHOTO
obmena. CocraBieHHe peaklUii MOHHOIO OOMEHa IyTeM COCTaBJIEHUS MX MOJHBIX M COKPAIIEHHBIX
MOHHBIX YpaBHEHMH. KHCIOTHO-OCHOBHBIE peakluy. 3a/JaHUsl HAa COCTaBJICHNE HOHHBIX peakluil

B Tom uucne MPAKTUYICCKUX 3aHATUH

1.

«Tunel XxuMudeckux peakiuii». HMcciaemoBanne THmoB (MO0 COCTaBY W KOJUYECTBY HCXOMHBIX U
00pa3yIoIIMXCsl BEIIECTB) U MPU3HAKOB XUMHUCCKUX peakiuii. [IpoBeieHre peakiiuii HOHHOTO 0OMeHa,
oTpe/IeJICHUE CPEeJIbl BOJHBIX PACTBOPOB. 3a1aHUs Ha COCTaBICHUE HOHHBIX PEAKITUN

2.

CTpOCHI/IC BCIICCTBA U XUMUUYCCKHUEC PCAKIINU

OK 01
OK 02
OK 07
JIP10

JIP15

Pazgen 3. «CTpOCHI/Ie U CBOICTBa HCOPTraHNYCCKUX BCUICCTB»

16

Tema 3.1.

Conepxanue

OK 01
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«Kiaccuduxarnmus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEII[ECTB»

[Ipenmer Heopranuueckoit xumuu. Kinaccudukanus HeopraHudeckux BewecTB. IIpocThie U clI0XKHBIE
BemectBa. OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHBI, THIPOKCHUIBI, KHCJIOTBI, COJIH).
B3anMoOCBsI3p HEOpPraHMYeCKHX BEIIECTB. ArperarHble COCTOSIHUS BeulecTBa. Kpucramimueckue u
amop(Hble BemlecTBA. THIBI KPUCTAUIMYECKUX PELICTOK (aTOMHasi, MOJICKYJsipHasl, HWOHHasi,
MeTaTnueckas). 3aBUCUMOCTh (DM3MUSCKMX CBOMCTB BEIIECTBA OT THIIA KPHCTAUIMYECKOW PEIICTKH.
3aBUCUMOCTb XMMHUYECKON aKTUBHOCTHU BELIECTB OT BUJIA XMMHUYECKON CBA3M U TUIIA KPUCTAIINYECKON
pemietku. [Ipuunnbl MHOrooOpa3us BElIeCcTB

B 10

M  YHCJIC ITPAKTUICCKUX 3aHATHH

Homenknarypa HEOpraHMYECKUX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOAS U3 UX XUMHYECKOH (hOPMYITBI
WIN COCTaBJIEHUE XUMHUYECKON (hOpMYJIbl MCXO/sl U3 Ha3BaHUs BEIIECTBA [10 MEXYHAPOJHON
(UIOITAK) wnu TpuBHAIBHON HOMEHKIIATYpE.

Pemienue mnpakTHyecKUX 3aJaHUil MO KiaccH(UKalMM, HOMEHKIAType M XUMHUYECKUM (opmynam
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KiaccoB (YrapHblid ra3, yrJICKMCIBIA ra3, aMMHakK, ramieHas
U3BECTh, HETAlllCHass W3BECTh, MUTHEBAas COJa W JAPYIWX). Ha3blBaTh U COCTaBISITH (HOPMYJIbI
XUMHYECKHX BEIIECTB, OMPEIENATh MPUHAMIEKHOCTD K Kiaccy. ICTOUHNKN XUMHYeCKOH WHpOpMaIuu
(cpenctB MaccoBoii mHdpopmaruu, ceth MuTepHeT n apyrue). Ilouck uHbOpMaMU MO Ha3BaHHM,
uAeHTU(PUKATOPaM, CTPYKTYPHBIM GopMysiaM

OK 02
OK 07
JIP3

Tema 3.2.
«DU3NKo-
XUMHYECKHE
CBOlCTBa
HEOPTaHUYECKUX
BEIIIECTB»

Cogepxanue ydeOHOTO MaTepralia

TeOpeTI/I‘ICCKOC O6y‘IeHI/Ie

1.

Mertannsl. OOuue ¢u3nueckue U XMMHUECKHE CBOWMCTBAa MeTauloB. CHOCcOObI MOy4YeHHs. 3HAaYeHHE
METAJJIOB U HEMETAJUIOB B NPUPOJE M KU3HEACITEIBbHOCTH 4YeloBeKa M opraHuzMoB. Kopposzus
METAJJIOB. BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢uznyeckue M XHMHUYECKHE CBOMCTBa HEMETauIOB. THUNHYHBIE CBOWCTBA
HemetaiioB 1V— VIl rpynn. Krnaccudukamuss u  HOMEHKIATypa COEAMHEHMH HEMETallIoB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BellecTB (OKCUIOB, THAPOKCHIIOB, KUCIIOT,
coJiel u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIUHEHHI,
BBICIINX OKCUIOB U TUAPOKCUIOB

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

1.

CocraBiieHre ypaBHEHUN XMMHYECKMX PEAKIMI C y4acTHEM IMPOCTBIX U CIIOXKHBIX HEOPTraHWYECKHUX
BEIIECTB. META/NIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETANIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBaHMM H aM(OTEpHBIX THAPOKCHAOB; HEOPraHUYECKUX COJei,
XapaKTEePU3YIOUIUX UX CBOICTBa.PelieHne MmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha
CBOICTBa, COCTaB, MOJyYeHHE U OE30MACHOE HCIIOIb30BAHNE BAKHEHIINX HEOPraHUYECKHX BEIIECTB B

OK 01
OK 02
OK 07

JIP 2
JIP7
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6BITy n HpaKTHHCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

Tema 3.3. Conepxanue 4 OK 01
«Anentuduxanms | B Tom 4uciie NpakTHYECKUX 3aHATHHI 4 OK 02
HCOPTaHWICCKUX 1. | «nenTuduKanys HEOPraHUIECKUX BEIIECTBY. OK 07
BCIICCTB» Pemienue skcneprMEHTANbHBIX 3aad MO XUMHUYECKMM CBOMCTBAM METAJJIOB M HEMETAIJIOB, IO
pacmo3HaBaHWIO H  TOJYYEHUIO COCOUHEHWA  METAIoB W HemerauioB.MaeHtudukamnms JIP 15
HEOPraHMYECKHUX BEIIECTB C HCIIOJIBb30BAaHUEM UX (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. KadecTBeHHbIE peaknuu Ha CyiabdaT-, KapOOHAT- W XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMSI
2. | CBoiicTBa HEOPraHUYECKUX BELIECTB
Paznen 4.CtpoeHue u cBOWCTBAa OPraHUYECKUX BEIIECTB 24
Tema 4.1. Coneprxanue 6 OK 01
«Knaccuukanus, | 1. | INosiBiaeHue U pa3BUTHE OPraHMIECKOM XUMUK Kak Hayku. [IpeMeT oprannveckoii xumuu. Mecto u OK 02
CTPOEHUE U 3HAYEHNE OPTraHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HAYyK. OK 07
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KaK MOPSAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH. JIP 8
OpraHMYECKUX OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOIO0 CTPOEHUSI OpraHnyeckux coeauHeHuii A.M. bytieposa.
BEIIECTB» VYrepoaHblid CKEJeT OpPraHUYeCKON MOJIeKYsbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
cTpoenus monekyi. M3omepus u uzomepsl.llonarue o ¢pynkimonansHoi rpymnme. Pagukan. [TpuHImmst
KJIacCCU(PUKAIIMK OPTaHUYECKHX COCAMHEHHH. MexayHapoaHass HOMEHKJIaTypa ¢ TMPUHIIMIIBI
HOMEHKJIATypbl ~OpraHuyeckux coefuHeHuil. IloHatue 00 a3oTcolmepKalMX COEIUHEHUSX,
OMOJIOTHYECKH AKTHUBHBIX BemlecTBax (yriieBojaax, >Hpax, Oejakax U Jp.), BBICOKOMOJEKYISIPHBIX
coeMHEHUsX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)
B ToM 4mciie npakTUYECKUX 3aHATHI 2
1. | HomenkiaTypa OpraHMYECKHX COCIMHEHUH OTAEIbHBIX KIacCOB (HACBHIMICHHBIC, HEHACHIIICHHBIC H
apOMaTUYECKUE YIIIEBOJOPO/IbI, CIIUPTHI, (PEHOIIBI, AbACTUIbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U JP.)
CocraBrieHHe TIOJIHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OPraHMYECKHUX BEIICCTB OTIEIBHBIX
KJIaCCOB, HUCIMOJb3ys WX Ha3BaHUs 10 CHUCTEMATHUYECKOM W TPUBHAIBHON HOMEHKJIAType (3THIICH,
alleTWIeH, TIUIepuH, (eHos, GopMaabaerua, YKCyCHas KHCIOTa, TIHMIKH). PacdeTsl mpocTenmieit
(bopMyJIbI OPraHMUYECKONM MOJICKYJIBI, HCXOJISl M3 3JICMEHTHOT0 cocTana (B %0)
Tema 4.2. Conepxxanue 12 OK 01
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«CBoliicTBa
OpTraHHYECKHUX
COCIUHEHUN»

DU3NKO-XMMHUYECKUE CBOWCTBA OPraHMYECKUX COCIMHEHHH OTACIBbHBIX KIaccoB (0COOCHHOCTH
KIacCU(PUKAMA W HOMEHKIATYyphl BHYTPH KJAcca, TOMOJIOTHUECKHU psAn u obmas ¢dopMmya,
u3oMepus; GU3MYECKUE CBOMCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOJYUYCHHUS):

— TpejebHbIC YIICBOAOPOAbl (ajKaHbl M IMKJIOATKAHbI). ['OpeHHe MeTaHa KaK OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKICHHE B
MPUPOJIE U TPUMEHEHUE AJIKAHOB,

— HempenenbHbie (aJKCHbI, AJKUHBI W alKaJUeHbl) U apOMAaTHUYECKHE YIJICBOAOPOIbl. [ opeHue
aleTUJICHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU U PE3KU METAILJIOB

— KHCJIOPOJICOAepKaIine coeuHeHus (CUPThI ¥ (PEeHOITBI, KApOOHOBBIC KHUCIOTHI M 3(DUPBI, AJTbICTH/IbI
U KETOHBI, JKHUPBI, YIiaeBojbl). [IpakTHueckoe NPUMEHCHHE ATHJICHIJIMKONS, TIHUICpUHA, (eHOoa.
[Ipumenenue ¢dopManbaeryaa, areTanbieruia, YKCYCHOM KHUCIOTHl. Mpula Kak CONU  BBICIINX
KapOOHOBBIX KMCJIOT. MOIOIIIME CBOMCTBA MblJa

— a30TCoAepXallue COCAMHECHUS (aMUHBI M AMUHOKHCIOTBHI, OelKh). BBICOKOMOJIEKYISIpHbIC
coeIMHEeHUST (CMHTETUYECKUE M OMOJOrMYeCKU-aKTUBHBIC). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO.
[TonnMepusanus 3TWIEHA KaK OCHOBHOE HAIIPABICHUE €r0 HUCIOJIb30BaHUA. |'eHeTuueckas CBS3b
MEXKy KJIACCAMHU OPTraHUYECKUX COCTMHEHUN

B To

M  YHCJIC ITPAKTUICCKUX 3aHATUH

CBoiicTBa OpraHMYEeCKUX COCJAMHCHUI OTHEIBHBIX KIaccOoB (TpUBHMATBHAS W MEXKIyHAPOIHAS
HOMEHKJIaTypa, XHUMUYECKHE CBONCTBA, CIIOCOOBI MONy4YeHH ). TpeielibHbIC (aIKaHbl U HUKIIOATKAHbI),
Hernpe/enbHbIe (aJKeHbI, aJKHHBI M aJIKaJMCHbBI) 1 apOMATHYECKUE YIIICBOAOPO/IbI, CIIUPTHI U (hEHOITH,
KapOOHOBbIE  KHUCJIOTBI M 3(QUpBI, aJdbJeruabl W  KETOHbl, AaMHUHBl U  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEAMHEHMs. 3a/laHusl Ha COCTABJICHHWE YpPaBHEHUN XMMHUYECKUX peakIuil c
y4aCTHEM OPTaHMYECKHUX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUs

CocraBneHne cxeM peakiuii (B TOM 4YHCIE MO TMPEUIOKEHHBIM IIETOYKaM IPEBPAIICHUI),
XapaKTepU3YIOIUX XUMHUECKUE CBOWCTBA OPraHUYECKUX COEJAMHEHHH OT/IENbHBIX KIACCOB, CIIOCOOBI
X TOJIyYeHUS M Ha3BaHHE OPraHMYECKHUX COEJAMHEHUH MO TPUBHUAIBHOW WM MEXIyHapOJIHOM
CHUCTEMATHYECKON HOMEHKJIaType.Penenne npakTUKo-OpUEHTHPOBAHHBIX TEOPETHUUYECKUX 3aJaHUI Ha
CBOMCTBa OpraHMYECKHX COETUHEHNH OTAENbHBIX KJIacCOB

B ToM 4mncne npakTUYeCKHUX 3aHATUN

«[IpeBpallleHuss OpraHUYECKUX BEIIECTB Npu HarpeBanuu».llodyueHue STuUiEHA U HM3YUYEHHE €ro
CBOMCTB. MojenupoBaHue MOJIEKYJ W XMMHUYECKMX IMPEBPALICHUA HA NPUMEpPE 3TaHA, 3THUIICHA,
aleTUJICHA U JIp.

OK 02
OK 07
JIP 12

Tema 4.3.
«Mneatudukarus

Copepxanue ydeOHOTO MaTepualia

Teoperuueckoe oOyueHue

OK 01
OK 02




16

OPraHUYECKHX 1. | Buoopranuueckue coemuHeHus. llpuMeHeHHMEe M OMOJNIOrHMYEcKas poNb YreBogoB. OKHCIEHHE OK 07
BEILECTB, MX YIJIEBOJIOB — HCTOYHUK ODHEPIMHM JKHMBBIX OpraHu3MoB. OOIAacTH IPUMEHEHHS aMHHOKHMCIIOT. JIP21
3HAUECHHUE U [IpeBpamenus GeNKOB NHMINM B OpraHusMe. buomorumueckue QyHKuuM OenkoB. Buonormueckue
IpUMEHEHHUE B yHKIMYU KUpoB. Posib OpranuuecKoii XUMUK B PEIIEHHH TIPOOJIEM MHUIIEBOM 6E30MACHOCTH
OBITOBOM M B ToM u4uciie npakTUYECKUX 3aHATUN 2
TIPOM3BOACTBEHHO | 1 | JlaGoparopnas paGora: «MneHTHGUKAIMA OPTaHMYECKUX COEIUHEHUH OTHENBHBIX KJIACCOBY.
1 ICATEIIEHOCTH W nenTrduKanms OpraHuuecKuX COEAMHEHUH OTAEIbHBIX KIACCOB (Ha IPUMEPE allbIETH/I0B, KpaxMaa,
HenoBeKa» VKCYCHOM KHCIOTBI, O€IKOB M T.I.) C HCIONb30BAHUEM HUX (M3UKO-XMMUYECKHX CBOICTB M
XapaKTEPHBIX KAYECTBEHHBIX peakuuil. JleHarypauus Oejlka NpM HarpeBaHud. LIBeTHbIE peakiuu
OenKkoB.BO3HUKHOBEHHE aHAIUTHYECKOTO CHTHANA C TOYKH 3PEHHS XHMMHYECKUX MPOLECCOB IpH
NPOTEKAHMU  KAYeCTBEHHOM  peakiuy, IIO3BONSIOMEN  HMACHTU(DHIMPOBATH  HPEIIOKEHHBIE
OPraHUYECKHE BENIECTBA
2. | CTpyKTypa U CBOWCTBAa OPraHUYECKHX BEIIECTB
Paznen 5. «<KuHeTnuecKue U TepMOANHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMHUECKUX PEAKIIMI»
Tema 5.1. Coneprxanue yueOHOro MaTepuana 6 OK 01
«Cxopocth TeopeTtnueckoe 00ydeHue OK 02
XUMHUYECKHX OK 07
peauil 1. | CKOpOCTh peakuuu, ee 3aBUCUMOCTh OT Das3IMYHBIX (PAaKTOPOB. IPUPOIEI PeArMpyIONIMX BEIICCT, JIP 9
KOHIIEHTPAIIMM PEArupPYIOIIUX BELIECTB, TEMIIEPATYPHl W IUIOIIAM PEAKIMOHHOM MOBEPXHOCTH.
Xummieckoe TennoBele 3(p(PexTsl XUMHUECKHX peakIuil. DK30- M 3HI0TepMUYEcKHe, peakuuu.O0paTUMOCTh 4
PaBHOBECHEY peakumii. XUMHUYECKOE DABHOBECHE M €r0 CMEIIEHHE MO JEHCTBUEM pPaslMYHBIX (HAKTOPOB
(KOHIIEHTpAlMs PEareHTOB WIM MNPOAYKTOB pPEAaKIMH, JAaBJIEHHWE, TEMIEparypa) IS CO3JaHHS
ONTHMAIBHBIX YCIOBMH NPOTEKAHHsl XUMUYIECKUX nponieccos. [punuun Jlelllatenne
[TpakTHyeckue 3aHITUS 2 OK 01
1. | PemeHue NpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHMil Ha aHamu3 (AaKTOPOB, BIMSIOIMIMX HA HM3MEHEHHE OK 02
CKOPOCTH XMMHYECKOM PEAKIINHM, B T.4. C MO3MIUK KOJIOTMYECKHU LETECO00PA3HOTO TIOBEAEHHUS B OBITY JIP4
¥ TPYJOBOH [EATENFHOCTH B IIENSAX COXPAHEHHs CBOETO 3I0POBbS M OKDPYKAIONIEH MPHPOIHOM )
cpepl.Pelenne nMpakTHKO-OPMEHTHPOBAHHBIX 3aaHui Ha TpuMeHeHne npuimna Jle-Illarense s
HAXOXKJICHHSI HAIPaBJICHUsS CMELICHHsS DPABHOBECHS XHMMHYECKOW DPEaKIMM W aHaiu3 (aKTOpOB,
BIMSIOIIMX HA CMEIIEHHE XMMHYECKOTO PABHOBECHSI
Paznen 6. «PacTtBOpbI» 4
Tema 6.1. Coneprkanue yueOHOTO MaTepHasa 2 OK 01
«IlonsiTne o TeopeTuueckoe 00ydeHue 4 OK 02
pacTBopax> 1. | PactBopenne kak ¢usMko-xumudeckuii mponecc. PactBopel. CrocoObl IPHUIOTOBIEHUS PAaCTBOPOB. 2 OK 07
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PactBopuMocTs. MaccoBass 1078 pacTBOpeHHOro BemiectBa. (CMbICH TOKaszarels MPEeAesbHO JIP13

JOTYCTUMOMN KOHIIEHTPALUU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMYECKON OE€30MaCHOCTH.

[IpaBuia 3KOJIOTMYECKU 1I€ECO00Pa3HOr0 MOBEICHUSI B OBITY M TPYAOBOH JEATEIbHOCTH B LIEJAX

COXPAaHEHUSI CBOETO 3I0POBbS U OKPYKAOLIEH MTPUPOJHON Cpelibl; ONTACHOCTh BO3JICUCTBUS HA JKUBBIE

OpraHu3Mbl OIPEACIICHHbIX BELIECTB.PelleHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHUI Ha

pacTBOpPBI, UCIOIb3YEMBIE B OBITOBOM M IPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA
Tema 6.2. Coneprkanue 2 OK 01
«Mccneoanne (B oM wmcie IPaKTHUECKUX 3aHATHIA 2 OK 02
CBOHCTB 1. | «I[IpuroToBIeHHE PACTBOPOBY. OK 07
pacTBOpOB» [IpuroroBieHe pacTBOPOB 3aAaHHOM (MaccoBoi, %) KOHIEHTpAIUH (C IPAKTHKO-OPHEHTHPOBAHHBIMU P22

BOIIPOCAMH) U ONPEJICIICHHIE CPE/Ibl BOJHBIX PaCcTBOPOB.Perienue 3a1a4y Ha IPUTrOTOBICHNUE PACTBOPOB
[TpodeccronaaIbHO-OPHEHTHPOBAHHOE CoepKaHue (comepKaHue MPUKIATHOIO MOJTYJIs)
Paznen 7. «Xumus B ObITY U IPOU3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKa» OK 01
Tema 7.1. Coﬂep)}(aHHe OK 02
«Xumus B GrITy " | 1. | Hogeiimme 10CTHXKEHNS XHMUIECKOI HayKHd M XUMHUYECKOH TexHosoruu. Poias xuMuu B odecrieyeHun OK 07
TIpOU3BOACTBCHHON 9KOJIOTMYECKOH, SIHEPreTUYECKO U MUIEeBON 0€30I1acCHOCTH, pa3BUTUU MeIuIMHbL. [IpaBuia noucka u JIP2
JACATCIBHOCTH aHamM3a XUMHYECKOW HWH(OpMAIMKM W3 PpaA3IUYHBIX MCTOYHHMKOB (HaydHas H y4eOHO-HaydHas JIP 6
HenoseKa» JMTEPATypa, CpeicTBa MaccoBoi nHpopmaruu, cetb HTEpHET)

B TOM umciie mpakTHYeCKHUX 3aHATUN 4
1. | Tlouck m aHanmu3 KeMcoB O MPUMEHEHHWH XMMHUYECKHUX BEIIECTB M TEXHOJOTHIl C ydyeToMm Oyamyiuei

npodeccuoHaNbHOM ~ JNEATENIbHOCTH [0 TeMaM.  Ba)KHEHIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KpacKH, CTEKJIO, KepamMHKa, MaTepuanbl JUIsl DIIEKTPOHMKH,
HaHOMATCpHAJIbl, TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKH OHECPTHUH, OPraHUYCCKHUEC W MHUHEPAIBbHBIC
yaoOpeHusi, JIeKapCTBEHHbIE BellecTBa, ObIToBas xumus.3aummra:llpencraBneHue pe3yabTaToB
pelieHus KeiicoB B (hopMe MUHU-IO0KJIa/1a C Ipe3eHTalnen

[TpomesxyTouHas arrectanus: U PepeHIIMPOBAHHBINA 3a4eT

Bcero

78




3. YCJIOBUSA PEAJIM3ALIMA YYEBHOI'O TIPEIMETA

3.1. lnsa peanu3zanuy NMPorpaMMbl y4eOHOr0 MpeaMeTa IPEIyCMOTPEHBI CIICIYIOIIHE
coneruanbubie  momerieHus (B coorBerctBHH ¢ ®I'OC wm  OOII CIIO): kabumer
«EcTecTBEHHOHAYYHBIX JUCIIUILINH», OCHAICHHBIA 000PYI0BaHUEM:

Crenanu3upoBaHHas MeOeb:

CTOJ CTyIeHYECKUM TBYXMECTHBIN — 14 1mT.

Crynbs crynendeckue — 28 mr.

Croxn (yuurenbekuii) — 1 mir.

Crya (yuutenbckuii) — 1 mir.

Jlocka (menoBas) — 1 mit.

TexHUYECKHE CPEICTBA OOYUCHHUS:

MynbTHMeHa-IPOSKTOP - 1 1T,

DKpaH € 3IEKTponpuBo oM — 1 miT.

Kostonku [ist BoctipousBeieHust ayino— 1 mir.

KommnbroTep npemnogaBarens — 1 .
Y4eOHO-HAIIIAHBIE H METOJMYECKUE TOCOOUS, yIeOHO-METOAMYECKAs TOKYMEHTAITHSI.

3.2. NudopmanuoHHOe 0fecnevyeHne peaaTn3aluu NporpaMmmsbl

Jlis peannzanuyl porpamMmbl OUOIMOTEUHBIH (OHJ CTPYKTYPHOIO IMOJApa3AeieHUs UMEET
neyaTHble  W/WIM  JJIGKTPOHHBIE  OOpa3oBaTelbHbe HM  MHOOPMALMOHHBIE  PECYPCHI,
pexoMeHnoBaHHbIe DYMO, 171 Hcnonp30BaHus B 00pa30BaTEIbHOM MpoIiecce.

3.2.1. [TeuaTHbie U3MaAHUA

1Hukonbckuit, A. b. Xumus: yueOHUK M NPAKTUKYM JUIsl CpelHEro MpodecCHOHaNIbHOrO
obpazoBanus / A. b. Hukonbsckmii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u jgomn. — Mocksa:
N3znarensctBo FOpaiit, 2022. — 507 c..

2. Andunorenona, M. B. Xumus: y4eOHHUK ¥ MPAKTHKYM JIJISI CPETHETO POPECCHOHATHLHOTO
obpasoBanus / Y. B. Audunorenosa, A. B. baokos, B. A. IlorkoB. — 2-e u3/., UCHpP. U JOM. —
Mocksa: U3natenberBo FOpaiir, 2022. — 291 c.

3. leronuxuna, H. A. O6mas xumus: yueonuk mis CITIO / H. A. Illeromuxuna, JI.B.
Mmumnaesckas. — Cankt-IletepOypr: Jlanp, 2021. — 164 c.

4. Xumust: yueOHHK Juisi cpenHero npodeccuonansHoro odopaszosanus / 0. A. Jlebenes, I
H. ®anees, A. M. I'omy6es, B. H. IllamoBan; mox oome# penaknueit I'. H. ®aneeBa. — 2-e u3m.,
nepepad. u gon. — Mocksa: UznarensctBo KOpaiit, 2022. — 431 c.

3.2.2. UuTepHeT-pecypcsl

1. hvsh.ru — Xypuan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — sekumu no xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-momyssipHbIii MPOSKT «DIEMEHTHI OOJBIION
Hayku» ((pu3uKa, XUMUs, MaTeMaTHKa, aCTPOHOMHUS, HAYKU O >KM3HHU, Hayku o 3emuie). HoBocTu
HayK{, KHUTH, HAYIHO-TIOMYJISIPHBIE CTaThH, JISKIIUH, SHIIUKIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4YHO-IOMYJSIPHOTO JKypHaJa
«ITorennmamn». XKypuan uznaércs ¢ 2005 r., ¢ 2011 r. — paznpen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IONYJISIPHOTO JKypHaina « XUMHUs
u xu3Hbp». XKXypHan uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OrtkpsbiTast 3yeKTpOHHAS
Ooubnmoreka xumuuyeckoro moprama «Chemnet», comeputr yueOHBbIE W HH(POPMAIHOHHBIC
MaTepuaibl s LIKOJBbHUKOB W yuuTeneil. B Hell MOXHO HaWTH ydeOHMKM 1O OOImed u



http://elementy.ru/
http://potential.org.ru/
http://www.hij.ru/
http://www.chemnet.ru/rus/elibrary/
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HEOPraHMYECKON XHMHM, OPraHWYeCKOM XHMMMHM, MYyJIbTHUMEIUWaMaTepuasbl, a TaKkKe 3a7adu
XUMHUYECKHUX OJIMMITUAJ C PELICHUSMH, 33/1a4U BCTYMUTEIbHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.

6.  http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  HMudopmanmonHsie
Marepuaysibl 00 oJauMmuanax:. MOCKOBCKOW Topojckoi, Bcepoccuiickoi, MeHaeneeBcKo,
Mexaynapoanoii. [IpuBeneHsl 3a1a4l TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX TYpOB, HOJAPOOHBIE
penieHus1, Cnucku u pororpadun modeguTENCH.

7. http://gotourl.ru/7179  (http://chem.dist. mosolymp.ru/) Cucrema JHCTAaHIMOHHOTO
oOydeHus, HaIpaBJieHHAs! B MEPBYIO OYepe/Ib HA MOATOTOBKY K OJMMIIMAJAM BCEX YpPOBHEH — OT
HIKOJIBHBIX 10 MexayHapoaHoil. CailT cCOAepKUT OrpOMHOE KOJIMYECTBO 3a/1a4, CTPYIITMPOBAHHBIX
KaKk 10 TemaMm, Tak M 1o onumnuagam. [lo Bcem OCHOBHBIM pazjenaM XHMHUM OPUBEAEH
TEOPETUYECKHI MaTeprall U pa300paHbl PEIICHHUS THUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) TIlopTalm MmO HAHOTEXHOJIOTHSM.
OcHoBHasl 11eJ1b — pa3BUTHE 00pa30BaHUs B 00JIACTH HAHOTEXHOJIOTHH U MOATrOTOBKA K UHTEPHET-
OJINMIINA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBouHas uHpOpMAIHs O
XMMHYECKHX 3JIEMEHTaX U MX CBOMCTBAX (Ha aHTJIMHCKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3piuHbIi caiT O CBOMCTBax
XUMUYECKHUX AIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CalT OHJIAWH-
o0pa3oBaHUs, COJEPKUT MHOTO HHTEPECHBIX O0pa30BaTEIbHBIX KYpCOB M BUACONCKIUN Ui
IIKOJIbHUKOB, CTYICHTOB U yuuTesel. ECTh HECKOJIBKO KypCOB IO XUMUMU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit ChemicalAbstractService — camprii
ABTOPUTETHBIN B MUPE XMMUU MH(POPMAIIOHHBII UHTEPHET-pecypc (cailT riaTHbIi).

13. http://www.organic-chemistry.org/ ITopTanm mo opraHHYecKOil XMMHH Ha aHTIMHCKOM
A3BIKE.

14. http://www.xumuk.ru CaliT 0 XHMHHU: KJIACCHUECKHUE Y4YCOHUKH, CIPABOYHHUKH,
SHIMKJIONENH, TMOUCK OpPraHMYeCKUX M HEOPraHMYeCKHUX peaklui, COCTaBJIEHHWE YpaBHEHUU
peaKuuu.

15. http://orgchemlab.com/ Caiit, moCBAIMIEHHBII MPaKTUUECKON paboTe B 1a00OpaTOPHH.

3.2.3. lonoaHUTEIBHAS JIUTEpATypa

1. Xumus. 10 wnacc. YrayOnéuusiii ypoenb: yueOnuk/ B.B. Epemun, H.E. Ky3bmenko,
B.U. Tepenun, A.A. [Ipoznos, B.B. Jlyaun; non pexn. B.B. Jlyauna. — M.: [Ipocsemenue, 2022. —
446, [2] c.: un.

2. Xumus. 11 kmace. YrnyOnéuseiii ypoBenb: yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. JIynus; nox pen. B.B. Jlynuna. — M.: Tlpocsemienue, 2022. — 478, [2] c.: w1

3. Mertoamnueckoe mocobue k yueonnky B. B. Epemuna, H. E. Ky3pmenko, B.. Tepennna,
A. A. Jlpo3noBa u np. «Xumust. YriuyoneHssiid yposenb». 10 knace / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, B. . Maxonwuna, O. F0. Cumonosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 339
C. ! WL

4. I'ycesa, E. B. Xumus anst CITIO: yue6HO-MeToaudeckoe mocobue / E. B. T'ycea, M. P.
3uranmmuna, J[. U. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOT'OITIPEIMETA

KoHtpons u oOleHKa pe3yibTaTOB OCBOCHHS Yy4eOHOro TpeAMeTa OCYIIECTBISIETCS
npernojaBaTesieM B IPOIECCe IMPOBEACHUS MPAKTUUYECKUX 3aHATUH W J1abOopaTOpHBIX pPadoT,
TECTUPOBAHUS, A TAKXKE BBIMIOJHEHUS OOYYalOUMMUCA WHAMBUIYAIBbHBIX 3aJlaHUM, MPOEKTOB,

HUCCIIEIOBAHU,

Pe3ysabTar 00y4yeHnus

Kpurepun onenkn

MeToabI OLIEHKH

Ilepeuenv 3uanuli, oceausaemvix 6
pamkax OuCyunIuHbI:

Ymems
CocTaBmsTh:- XUMHYECKHE (DOpMYIbI

COCI[I/IHGHI/Iﬁ B COOTBCTCTBHUH CcOo

CTEICHBIO  OKHUCICHHSA  XHUMHYECCKHX
3JIEMEHTOB, MCXOJS M3 BaJICHTHOCTH U
ANEKTPOOTPHUIATEIILHOCTH;

THUTBI XUMHUYECKHUX PEaKIIHIA;

-peaKkIuu  COCAMHCHHUS,

oOmeHa,

pas3JIoKEeHHUS,
3aMEIIECHMS, OKHCIUTEILHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH;

-YpaBHEHHUSI ~ XUMHUYECKUX
oOMeHa c

HEOPTaHNYCCKUX BCIICCTB.

peakuuu
HMOHHOTI'O y‘IaCTI/IeM
HccnenoBath CTpOEHHME M CBOMCTBA
HCOpFaHHqCCKHX BCIIICCTB.

Knaccudumnuponarts:

-HEOpPraHUYECKUe BEIIlECTBA B
COOTBETCTBUM C HMX  CTPOCHHUEM;
OpraHUYEeCKHe BellleCTBa B
COOTBECTCTBUU C UX CTpOCHI/IeM.
YcTaHaBIMBaTh.

-3aBUCHUMOCTH (1)I/ISI/IKO-XI/IMI/I‘—IGCKI/IX

CBOMCTB HEOPTaHWYECKUX BEIIECTB OT
CTPOCHHSI aTOMOB U MOJIEKYJI, a TaKKe
TUIA KPUCTAIUTMYECKOMN PELIETKH;
-MCCIIEIOBAaTh KAYECTBEHHBIE PEaKIINU
HEOPTraHWYECKHUX BEILECTB;

-CTPOEHUE U CBOICTBA OPraHUYECKHUX
BEIIECTB,;
-3aBUCUMOCTD (bU3UKO-XUMHYECKUX
CBOMCTB OpraHMYecKHMX BEUIECTB OT
CTPOEHHS MOJIEKYI,

-KQ4ECTBEHHBIE PEAKIUHA OPraHUYECKUX

COC,Z[I/IHGHI/II\/'I OTACJIBbHBIX KJIaCCOB.

XapakTepu3oBaTh.

Xapaxmepucmuxu
0eMOHCMPUPYEeMbIX 3HAHULL

«OTAMYHO»  TEOPETUUYECKOE
CoJiepKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MmpoOesos,

yMeHUus c(pOpMHUpPOBaHBI, BCe

IIPEyCMOTPEHHBIE
IpOrpaMMon yueOHbIE
3aJaHus BBITTOJTHEHHI,
KayecTBO HMX  BBIMIOJHEHUS
OLIEHEHO BBICOKO.

«Xopomio» TEOPETUYECKOE
coJiep)KaHuEe Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MpoOernos,
HEKOTOpbIe YMEHUs
c(OpMHUPOBAHBI
HEI0CTaTOYHO, BCE
IIPeyCMOTPEHHBIE
MIpOrpaMMOM yueOHbIe
3ajaHus BBINOJIHEHHBI,
HEKOTOphIe BUJABI  3aJaHUI

BBINOJIHEHBI C OITUOKAMU.

«Y IOBIIETBOPUTEIIBHO»
TEOPETUYECKOE  COJIEp)KaHHE
Kypca OCBOEHO YaCTHYHO, HO
pooeb HE HOCAT
CYLIECTBEHHOTO  XapakTepa,
HEOO0XOUMBbIE YMEHHSI PaOOTHI
C OCBOEHHBIM MaTepHajioM B
OCHOBHOM c(OopMHpOBAHBI,
OOJIBIIIMHCTBO
MIPEyCMOTPEHHBIX
porpaMmMon o0OydeHus
yU4EOHBIX 3aJJaHUH BBIIIOJIHEHO,
HEKOTOpbI€ U3 BBINOJIHEHHBIX

Tekymuii KOHTPOJIb

MIPU MPOBEACHUU:
-MUCbMEHHOT0/yCTHOT0OTIPOCa,;
-TeCTUPOBAHHS;

-OlLICHKH
pe3yJIbTaTOBCAMOCTOATEIbHON
paboThl (mabopaTopHBIX,
KOHTPOJIbHBIX PA0OT U T.1.).

IIpomexyTounas
aTTecTarus B popme
¢ depeHIInPOBAaHHOTO
3ayeTa B BUJIE!
-IMCbMEHHBIX OTBETOB.
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Pe3ysabTar 00y4yeHnus

Kpurepun onenkn

MeToabI OLIEeHKH

- XAMHYECKHUE DJIEMEHTBI B
COOTBETCTBUHM C HX IIOJOKEHHEM B
MEPUOIUYECKON CHCTEME XUMHYECKUX
snemenToB .. MeHnaeneena;

-BIIUSIHUE PA3JIUYHBIX (PAKTOPOB Ha
paBHOBECHE U CKOPOCTb XHUMHUYECKUX
pEeaKLHii;
-BJIMSIHUE KOHIICHTPALIUU
pearupyroommx BeIecTB U TEMIIePaTyphbl
Ha CKOPOCTh XUMHUYECKHUX PEAKIIHH;
-BIIMSIHUE W3MCHCHMSI KOHIICHTPAIUU
BEIIECTB, peakiuu cpenbl u
TEeMIIEPATYpPhI Ha CMeIleHHE
XUMHUYECKOTO PAaBHOBECHS,;

3HATD.

-UCTUHHBIE PAcTBOPBHl C 3aJIaHHBIMU
XapaKTEePUCTUKAMH;

- (hUBUKO-XUMHYECKUE CBOIiCcTBa
WCTUHHBIX PACTBOPOB;

OBITOBOH n

ACATCIIBHOCTHU

-IIOCTEICTBUS
MPOU3BOJICTBEHHOU
YyeJ0BEeKa C MO3UIMH DKOJOIMYECKOU
0e30macHOCTH

3a/IaHUH COZIEPIKAT OIIMOKH.

«HeynoBneTBOpUTEIBHO»

TEOPETUYECKOE  COJIepIKaHUe
Kypca HE OCBOEHO,
HEOOXOJUMBIE  yMEHHS  HE
chopMupOBaHHl,
BBITIOJTHEHHbBIE yueOHbIe
3aJlaHusl  cojaepKar rpyoObie
OIIMOKHU




