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PACCMOTPEHO HA 3ACEJAHUU OIOBPEHO

[IpenmMeTHO-IMKIIOBOM KOMHUCCUU 3amecturensb qupektopa FAIIOY «HI'TK»
0011e00pa30BaTEeIbHBIX TUCITUTIIINH

IIpencenarens H.I1. CBupumesko 0O.C. MakapoBa

COI'VTIACOBAHO

[IpeaMeTHO-UIMKIIOBOM KOMHCCHUH
MaTeMaTUKU U HHGOPMAITMOHHBIX
TEXHOJIOTUH

[Ipencenarens U.I'.dponosa

Cocrasutens: KonoBanosa O. A., npenogasarens ['AIIOY «HI'TK»

Copnepkanue TMporpaMMbl peaau3yeTcsi B MPOILIECCE OCBOCHUSI CTYACHTaAMU
OCHOBHOM 00pa30oBaTeIbHOW MPOTrpaMMbl C TOJYYEHHEM CpPEAHEro OOIIero
oOpazoBaHusi, pazpaboTaHHO# B cooTBeTcTBUU ¢ TpeboBaHusiMu GI'OC COO (B pex.
np. Munnpocsemenus PO ot 12.08.2022r. Ne 732) ¢ yuérom tpedoBannii @I'OC CIIO
44.02.02 [IpenomaBanue B HadalbHBIX Kiaccax (mp. Munnpocsemenus Poccuu ot
17.08.2022 N 742), Ha OCHOBaHMUU TPUMEPHOH paboyell MIPOrpaMmbl
00111e00pa3oBaTeIbHON AUCHUILIMHBL «XUMHsS» pekoMmeHaoBanHoit ®I'BOY I10
«MHCcTUTYT pa3zButus npodeccuoHanbHoro oopazoBanus» (30.11.2022r.).

PabGouass mporpamma y4eOHOW JUCUMIUIUHBI COJIEPKHUT MPOQPHIbHYIO
COCTABJISAIONIYIO, IMEIOIIYI0 NIPOPECCHOHAILHO OPUEHTUPOBAHHOE COIEPKAHKE

! MpogpeccuoHanbHO opueHmuposaHHoe codeprcaHue 8 meKcme NPo2pPammol 6b10€AEHO KypCueom.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMUS»

1.1. MecTo AMCUMILIMHBI B CTPYKType 00pa3oBaTe/bHOH NPOIrpamMMbl
CI1O:

O6meobpazoBaTeabHast JUCHUTIIMHA « XUMUSD SBJISECTCS 0053aTeIbHOM YaCThIO
00111€00pa30BaTeILHOTO ITMKJIA 00Pa30BaTEIbHOM IMPOTPaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnennansHocTh 44.02.02 [IpenogaBaHue B HaYaIbHBIX KJIacCax.

1.2. IIe.]'lI/I H INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJITUHBI:

1.2.1. Heab aAMCHUNIAHBI

Copnepkanue MporpamMmbl  00111€00pa30BaATEIbHON AUCIUIIIUHBL  « XUMUS
HaIpPaBJICHO HA JIOCTUKEHUE LIEIIU:

- chopmMupoBaTh y 00yHarONIMXcs 3HAHUSI U YMEHHUSI B 00JIaCTH S3bIKA, HABBIKU
UX TPUMEHEHUS B TPAKTUYECKONM MpodhecCUOHATBHOU JEATEIBHOCTH  TI0
crneunabHOCTH 44.02.02 IIpenoiaBanue B HAYAJIbHBIX KJIACCAX.

1.2.2. Tlnanupyemble Ppe3yJjbTAThbl OCBOCHHUSI 001Ie00pPa30BATEILHOM
aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK u

I1K.

Kon u HaumeHnoBaHue IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI
(popmupyembix Oomume JAucuunimHapHbie
KOMIIeTEeHI U (upeaMeTHbie)?

OK 1 Bsibupars cnoco6s! | B 4acTu TPYAOBOIO | - BIIAJICTh CUCTEMOH
pelieHus 3a/1a4 | BOCIMTAHMS: XUMHUYECKUX 3HAHWM, KOTOpas
npogeccuoHaTbHON - TOTOBHOCTb K  TpYZLy, | BKIKOYAET:

NeSITeIbHOCTH OCO3HaHHE LIEHHOCTU | OCHOBOIIOJIAraloIIe IOHATHS

MPUMCHUTCIIBHO K Pa3JIMYHBIM
KOHTCKCTaM

MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOH
JIeSITeIbHOCTU
TEXHOJOTHYECKON Hu
COIIMAIbHOM HampaBJI€HHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATD,
MJIaHUPOBATH n
CaMOCTOSTENILHO  BBINOJHATH
TaKylo JesITeIbHOCTD;

(XMMUYECKU DIIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa aToMa,

S-, p- d-371eKTpOHHBIC
opOuTanu aTOMOB, HOH,
MOJIeKya, BAJICHTHOCTD,

3JIEKTPOOTPULIATEIIBHOCT,

CTEIICHb OKHUCJICHHUS,
XAMUYECKas CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN

- UHTEpeC K pAa3IU4YHBIM | 00bEM, YIJIEPOIHBIA CKEJIET,
chepam  mpodeccruoHaNbHON | (YHKIMOHATIbHAS rpynna,
JIEeATEITbHOCTH, pagukai, U30MepHsl, U30MEpHI,
Osaanenue TOMOJIOTHYECKUI pan,
YHHMBEPCAJIbHBIMH TOMOJIOTH, YTIEBOLOPOIBIL,
Y4eOHBIMH KHUCJIOPOJI- U a30TCOJIEprKALINE

2 OucumninHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBUMM C UX MOJIHbIM MEpPeYHEM BO
®rocC COO ot 17.05.2012r. Ne 413 (B nocneaHemn peaakumm ot 12.08.2022)




NO3HABATEJIbHBIMH
AeHCTBUAMM:
a) 0a3oBble
JelcTBHA.

- CaMOCTOSITEIIBHO
bopMynMpoBaTh u
aKTyaJu3UpoBaTh IMpoodIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBaTh
CYIIECTBCHHBIM INPU3HAK WU
OCHOBaHMS JJIi CpPaBHEHHS,

JIOTHYECKHUE

KJIacCU(UKAIUN u
0000111eHM;

- OTIPE/ICIIATh Leau
JIEATENHHOCTH, 3a/1aBaTh
napamMeTpel M KPHUTEPHH HX
JIOCTYKEHMUS;

- BBISIBIISITH 3aKOHOMEPHOCTH H
POTHBOPEYHS B

paccMaTpUBaEeMbIX SBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B
JIeSITeIIbHOCTb, OLICHUBATh
COOTBETCTBHUE pe3yJIbTaTOB
LensM,  OLICHUBAaTh  PHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BuUBaTh  KpeaTHUBHOE
MBIIUICHUE TIPU  PEUICHUU
JKU3HEHHBIX TTPOOJIEM

0) 0a3oBbIE
HCCIIe10BATEIbCKUE
JedcTBHUA:

- BIIAJICTh HAaBBIKAMHU Yy4E€OHO-
HCCIIEN0BaTENbCKON u
MIPOEKTHOMN JeSITEILHOCTH,
HaBBEIKAMH paspeneHus
npobiem;

- BBISBIISTH
CIIEACTBECHHEIE
aKTyaJIM3UPOBaTh
BBIIBUTaTh
peleHus,
apryMEHThI
JIOKa3aTesIbCTBa
YTBEPKICHUH,
rapaMeTpbl u
pELIEHHUS;

- QHAJIM3UPOBATH MOJTYYECHHBIE
B XOJ€ peueHus 3alauu
pe3yJIbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH,

MPUYUHHO-
CBSI3U u
3a1auy,
TUIIOTE3y €€
HaXOJUTh
JUTSt
CBOHX
3a/1aBaTh
KpUTEPUHU

COEIUHEHMS, OMOJIOTUYECKU
aKTUBHbIE BelIeCTBa
(yrieBoamsl, KHUpbI, O€nKn),
MOHOMED, MOJINMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS,
KpUCTAJUIMYECKas  pelleTka,
TUTIBI XUMHUYECKUX PEAKITHA
(OKUCTUTEIBHO-
BOCCTAaHOBUTEJbHBIE,  DK30-U
SHAOTEPMHUUYECKUE,  PEAKIUH

WOHHOTO O0OMEHa), pacTBOp,
JIIEKTPOJIUTHI,

HE3JIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
JIHCCOIHAIS, OKHCJIUTEIIb,
BOCCTAaHOBUTEIIb, CKOPOCTb
XHUMHYCCKOHN peakiuu,
XUMHUYECKOE paBHOBECHE),
TEOPHH U 3aKOHBI (Teopus
XHMUYECKOr0 CTpOEHUS
OpraHn4ecKux BemecTB A.M.
byrtneposa, Teopus
3JIEKTPOJIUTUUECKON
JIACCOIHAIIH,
nepuoanyeckui 3akon J[.U.
Menneneena, 3aKOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN SI3bIK XUMUH,
(hakTOJIOTHYECKUE CBEACHUS O
CBOMCTBaAX, COCTaBe,
MoydyeHun U 0Oe30MacHOM
UCIIOJIb30BAaHUU  Ba)KHEMIIMX
HEOPTraHUYECKUX "
OpPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU A TEIHBHOCTH
YEJIOBEKa;

- yMETh
XapaKTepHbIE
B3aUMOCBS3b
MOHSITUH, MPUMEHSATH
COOTBETCTBYIOIIME  TTOHSATHUS
MpU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpraHWYECKUX BEILIECTB U HX
MIPEBpAIICHHI; BBISIBIIATH
B3aMMOCBS3b XUMHUYECKUX
3HaHUW C  TIOHATHUSIMHA H
MpeACTaBICHUSIMU JIPYTHUX
€CTECTBECHHOHAYYHBIX

BBISIBJIATD
IIpHU3HAKN u
HN3YYCHHBIX




HpOI‘HO?)I/IpOBaTEn N3MCHCHUC B
HOBBIX YCJIOBHUSX;

- yMeTB HepeHOCI/ITB 3HAHUSA B
MIO3HABATEIIBHYIO u
PAaKTUYECKYIO o0acTu
JKU3HEIEATENBHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS u3 pa3HbIX
MpeAMETHBIX 00J1acTeH;

- BBIIBUTaTh HOBBIE HJIEH,
HpeHHaFaTB OpI/IFI/IHaJIBHbIe
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTD HX
HCIIOJB30BaHKs B
IM03HABaTEILHOM U
COILIMAJILHOM MTPAKTHKE

IIPEIMETOB;
- YMETh UCIOJIb30BATh
HAaUMEHOBAaHMSI  XMMHMUYECKUX

COCTMHCHUI MEXTyHapPOIHOTO

COI03a  TEOPETHUYECKOM U
PUKJIIATHOU XUMUU u
TPUBHUAJIBHBIC Ha3BaHUA

BOKHEUIINX BEIIECTB (ITHIICH,
alleTHIICH, TIHUIECPUH, (QEHO,
dhopmanperus, YKCYyCHast
KHUCJIOTA, TJIMIHWH, YTapHbIA
ras, yrjeKuclblid ra3, aMMHaK,
raieHas M3BECTh, HEralieHas
W3BECTh, MHUTHEBAas COJa W
JPYTHX), COCTaBISTH (DOPMYJIBI
HEOPraHUYECKUX u
OpTraHUYECKUX BEIIIECTB,
ypaBHEHUS XHMUYECKHUX
peaKkIui, OOBSCHATH  HUX
CMBICIT; MOATBEPKIAThH
XapaKTepHbIC XHMHYECKHE
CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMHU U 3aIUCSIMU
ypaBHEHUU XUMHUYECKHUX
pEaKLHnii;

- YMETh yCTaHaBJIUBATh
NPUHAIJICKHOCTh H3YUYEHHBIX
HEOPraHUYECKUX u
OpraHWYECKUX  BEIIECTB K
ONpENETICHHbIM  KJlaccaM U
rpynmnam COETMHEHU,
XapaKTEepU30BaTh UX COCTAB U
BaXHEHTIITHE CBOMCTBA;
ONPENENATh BUIbl XUMUYECKUX
cBs3el (KOBAJICHTHAs, HOHHAS,
MeTajuInuecKasi, BOJAOPOIHAs),
THIIBI KPUCTAJUTMUECKUX
pELIETOK BEIIIECTB;
KJIacCU(UIUPOBAThH
XUMHUYECKUE PEAKIINH;

- chopMupoBaTh
IIPE/ICTABIICHHUS: 0
XUMHYECKON  COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUM SBJIICHUN MPUPOJIBI,
B GOpPMHUPOBAHUH MBIIIJICHUS U

KyJIbTYpbl ~ JIMYHOCTH, €€
(yHKIMOHATBHOM
I'PaMOTHOCTH, HE00XOJIUMOMH

A pCIICHUA MPAKTHYCCKUX




3a7a4 u JKOJIOTHYECKHU
000CHOBAaHHOI'O0 OTHOIIIEHUSA K
CBOEMY 3JI0pPOBBIO u

IPUPOJHON cpee;
- YMEThb IPOBOJUTH PACUETHI
0 XUMHUYECKHM (opmyiam u

YpaBHCHUSM XUMHYECKHX
peakiuii ¢ WCIOJIb30BaHHEM
(buznuecKux BEJIUYMH,

XapaKkTepU3yIOUINX BeUlecTBa
C KOJIMYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbBIC
yCJIOBHSI) Ta30B, KOJIMYECTBA

BEILIECTBA; UCIOJIb30BATh
CHCTEMHbIE XUMUYECKHE
3HaHUsA s IPUHATHUSL
pemieHud B KOHKPETHBIX
KHU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BELIECTBAMU U UX

IPUMEHEHUEM
OK 02. Hcnons3oBats | B obJiacTu LHEeHHOCTH | - yMETb IUIAHUPOBaTh U
COBpPEMEHHBIE CpeACTBa | HAYYHOI0 MO3HAHMSA: BBINOJIHATh XUMUYECKUI
TIOUCKa, aHanM3a u|- C(OPMHPOBAHHOCTD | IKCIIEPUMEHT  (TIPEBpAIICHUS
MHTepHpeTanuu HHGOpPMALUU | MUPOBO33PEHHUS, OpPraHUYECKUX BEIIECTB IpHU
" MH(POPMAIIMOHHBIE | COOTBETCTBYIOIIETO HarpeBaHuH, HOJTyYCHHE
TEXHOJIOTUU JIJIsl BBIIIOJHEHUS | COBPEMEHHOMY YPOBHIO | 3TWJIEHA U HU3YyYEHHE €ro
3amaq npodecCHOHATBHON | Pa3BUTHS HAYKH U | CBOKCTB, Ka4eCTBEHHBIC
JeSTeNbHOCTH 00111eCTBEHHOH IPAaKTUKH, | peaKUMUd  Ha  albJerufsl,
OCHOBAaHHOTO Ha  JWAJOre | Kpaxmal, YKCYCHYIO KHCIIOTY;
KyJIbTYp, CIIOCOOCTBYIOIIETO | A€HaTypauus OelIKoB  Npu
OCO3HAHUIO CBOETO MecTa B | HarPEBaHUH, I[BETHBIE

MOJIMKYJIbTYPHOM MHDE;

- COBEpILICHCTBOBAHHE
SI3LIKOBOM W YMTATENIbCKOM
KYJIBTYpbI KaK cCpelcTBa
B3aMOJICUCTBHUA MEXIY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTh OCYIIIECTBJIATH
MIPOEKTHYIO H
HCCIIEIOBATENIbCKY IO
JIEeATETbHOCTh UHIMBHU1yaIbHO
U B TPYIITIE;

Osaaaenue
YHHBEpPCAJbHbIMH
yueOHBbIMHU
NMO3HABATEJbHLIMHU
JEeHCTBUSIMH:

B) padora ¢ uHgopmanueii:

- BJIAJICTh HaBBIKAMH
MOJTyYeHUs: HMHPOpMAIMKA U3

peakiuu OeNKOB; MPOBOIUTH
peakiu HOHHOTO OOMEHa,

OTNpeNeNIATh Cpely BOAHBIX
pacTBOPOB, KayeCTBEHHBIE
peakuuu Ha cynbgar-,

KapOoOHAT- W XJOPHUA-aHUOHBI,
Ha KaTHOH aMMOHHS, pelaTh
JKCIIEPUMEHTANbHBIE  3aJla4d
nmo Ttemam "Meramibl" "
"HemeTanmsl'") B COOTBETCTBUU
c MpaBUIAMHA TeXHUKHU
6€30MaCHOCTH MU 00paLIeHUN
c BEIIECTBAMHU "
71a00paTOPHBIM
o0opyIoBaHUEM;
MIPEICTaBIATh pe3yNbTaThI
XUMHYECKOTO 3KCIIEpUMEHTA B
dbopMe 3ammcu  ypaBHEHHIA
COOTBETCTBYIOIIUX PEAKIMI U
(dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3YJIbTAaTOB;




HCTOYHUKOB pa3HbIX THUIIOB,

CaMOCTOSITEIBHO
OCYIIECTBIATh MOUCK, aHAIINU3,
CHUCTEMATHU3ALIUIO u

MHTEpHpEeTannio nHPOpMaLuu
pa3iINyYHbIX BUAOB U (opm

NPEICTABIICHHUS;
- co3gaBaTh  TEKCTHI B
pa3nmuyHBIX  Qopmarax ¢
y4eTOM Ha3HAYCHUS
uHpoOpMaIMM U IIETIeBOH
ayJIUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
Ipe/ICTaBICHUS u
BU3YyalIU3aIiH;

- OLEHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTb ~ MH(OpMAIUH,
€€ COOTBETCTBHUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;
- HCIIOJIB30BaTh  CpE/CTBA
MH(OPMALMOHHBIX u
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTMM B PELICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX 3a1a4 ¢
coOnmoneHueM  TpeOoBaHMA
SPrOHOMUKH, TEeXHUKHU
0e30IacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
NPAaBOBBIX M STUYECKUX HOPM,
HOpM UH(POPMALMOHHOM
0e301acHOCTH;

- BJIAJIETh HaBBbIKAMU
pacrio3HaBaHHWS ©  3AIIUTHI
uHpopManu,
MH(pOpMaLOHHON

0€30IMacCHOCTH JIUMYHOCTH,

- YMETh aHaIU3UpPOBATh
XUMUYECKYI0  HH(pOopMaIuio,
MOJIy4aeMyl0 U3  Pa3HBIX
VCTOYHUKOB (cpencTB

MaccoBOi MH(pOpMAIMH, CETh
HutepHer u apyrue);

- BJIAJIETh OCHOBHBIMH
METOJIJaMH HAYYHOT'O TIO3HAHHS
BEIIECTB M XHUMHYECKHUX
SIBJICHUI (HabmoieHue,
HU3MepeHue, OKCIIEPUMEHT,
MOJICJTMPOBAHUE);

- YMETb IPOBOJUTH PACUETHI
0 XUMHUYECKHM (opmyiam u

YpaBHCHUSIM XUMHYECKHX
peakiuii ¢ WCIOJIb30BaHHEM
(buzmuecKux BEIIUYMH,

XapaKTepU3yIOIINX BEIIECTBA
C KOJHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHbIE
YCJIOBUS) Ta30B, KOJMYECTBA

BEIIIECTBA; KCIIO0JIb30BaTh
CUCTEMHBbIE XUMHYECKHE
3HAHUS TUTST TIPUHSITHS
pemieHuii B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,

CBA3aHHBIX C BECIICCTBAMHU U UX
IMPUMCHCHUEM

OK 04. DdpdexTuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BHUTHIO,

CaMOCTOSATEILHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATEIhCKOM,
MPOEKTHOM W  COLMAIBHOU
JIeITEIIbHOCTH;

Osiaaaenue
YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMHU
JeHCTBHSIMH:

0) coBMecTHasI
AeATeJIbHOCTD.

- yMeThb IUIAHHpOBaTh U
BBINOIHATD XUMHYECKUN
9KCIIEPUMEHT  (IIPEeBpALCHUS
OpPraHMYECKHUX BEILECTB IIPH
HarpeBaHuu, MOJTyYeHue
STWIEHa M U3YYEHHE €ro
CBOIICTB, Ka4eCTBCHHBIC
peakuum  Ha  aJubAETUABbI,

KpaxMaJl, YKCYCHYIO KHCIIOTY;
JneHatypanust  O€NKOB  IMpH
Harp€BaHuHu, IIBCTHEBIC
peakuuu OEIKOB; MPOBOJIUTH
peakiy WOHHOTO OOMEHa,




- IIOHUMAThb H HCHOJIb30BaTh
MPEUMYILECTBA KOMAHIHOW M
WHIUBUIYATBHON paOOTHI;

- IPUHUMATH 1IEJIM COBMECTHOM
JIETCIIBHOCTH,
OpraHU30BbIBaTh Hu
KOOPJUHHUPOBATH JEHUCTBUS 10
e¢ JOCTIDKECHHIO: COCTaBJISIThH
IJIaH JAEUCTBUH, paclpeieaTh
poiM ¢ y4eToM MHEHUH
Y4aCTHUKOB 00CyXI1aTh
pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJUHUPOBATH n
BBITIOJTHATH PabOTy B yCIIOBUSX
pearbHOro, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE
CTpaTernuecKkoe TMOBEICHUE B
Pa3JIMYHBIX CUTyalUsX,
MPOSIBISATE  TBOPYECTBO U
BOOOpaxeHue, OBITH
WHUIHATABHEIM

OBJajenune
YHHBEPCAJbHbIMH
peryJsiTUBHBIMH
JeHCTBUSIMHU:

') NPHHATHE ce0f W JAPYrUX
Jwoaeii:

- IpUHMMATb MOTUBBl U
apryMEHThI JPYTUX JIOAEH TpU
aHanuse pe3yabTaToB
JIeSATEIbHOCTH;

- MpU3HaBaTh CBOE MPaBO U
IIpaBO JPyrux JIIOAEW Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JPYTOTO YeIIOBEKa,

OIpPEACNATh Cpeay BOIHBIX
PacTBOpPOB, KaueCTBEHHBIC
peakuuu Ha cyabdar-,

KapOoOHaT- U XJOPHUA-aHUOHBI,
Ha KaTHOH aMMOHHUS; peliarh
JKCIIEPUMEHTAJIbHBIE  3aJlauu
no temam "Meramibl" U
"Hemeramisl'") B COOTBETCTBHH
c MpaBWJIaMHU TEXHUKHU
0€301acHOCTH ITPH 0OpaIeHUN
c BEIICCTBAMH u
1a60paTOPHBIM
o0opyoBaHuEM;
IPEJICTaBIIATh pe3yJIbTaThl
XUMHYECKOTO SKCIIEPUMEHTA B
dbopMe 3ammcu  ypaBHEHHI
COOTBETCTBYIOLIUX PEAKLHU U
(dbopMyHpoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKpYKaroLIeh
Cpellbl, pECYPCOCOEPEKEHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalHAX

B 00J1acTH YKO0JI0rMYECKOr0
BOCIIUTAHUSA:

- c(OPMHPOBAHHOCTh
JKOJIOTUYECKOU KYJIBTYDBHI,
IIOHMMAaHHE BIIUSTHUSA
COLIMATILHO-3KOHOMHYECKUX

IIPOLIECCOB  HA  COCTOSIHHE
NPUPOAHON W COLMAIBHOMN
Cpenbl, OCO3HaHHE
rJ100aIBbHOTO Xapakrepa

9KOJOTHYCCKHUX l'[pO6J'ICM;

- copMHpOBaTh
MIpeICTaBICHMUS: 0
XUMUYECKON  COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIM XUMUU B
MMO3HAHUU SBIIEHUN TMPUPOBI,
B (hopMUpOBaHUM MBIIIJICHUS U
KyJIbTYphl ~ JIMYHOCTH, €€
(GYHKIIMOHATBLHON
IPaMOTHOCTH, HEO0OXOJIUMOit
JUISL PEUIEHMs] MPaKTHYECKUX
3a/1a4 u HKOJIOTUYECKHU




- MJIaHUPOBAHUE Hu
OCYIIIECTBJICHUE JCHCTBUU B
OKpY’KaIoIIeH cpesie Ha OCHOBE
3HAHUS 1EJIeH YCTOMYHMBOTO
Pa3BUTHS YEJIOBEUECTBA;
aKTHUBHOE HETpUsITUE
JICUCTBUMA, MPUHOCSIUIUX BpeE.
OKpYXarollei cpeae;

- YMEHHE NPOTHO3UPOBATh
HeOIaronpusTHhIC
SKOJIOTHYCCKUE IIOCICACTBUS
NpEAIPUHUMAEMbIX JECHCTBUH,
npeaoTBpaniaTh ux;

- paciiupeHuC OIIbITa
JIESATCIbHOCTH SKOJIOTHUYECKOM
HaIIpaBJIICHHOCTH;

- OBJIaJICHUC HAaBBIKaMU y4eOHO-
HCCIIEA0BATEIBCKON, IPOEKTHOM
U COLIMAJIbHOMN JIESATEILHOCTH;

00OCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/10pPOBBIO u
MIPUPOIHOM CPEE;

- yMeThb cOOJII0/IaTh MpaBuUIIa
9KOJIOTHYECKH
1€J1IeCO00Pa3HOr0 OBEICHUS B
ObITY u TPYAOBOM
JeSITeIbHOCTH B LeJsIX
COXpAHEHHS CBOETO 3I0POBbS
U OKpYyKalollel MpUupogHOi
CpeIbl; YUUTHIBATH OMACHOCTH

BO3JICHCTBUS Ha  JKHUBBIC
OpTraHHU3MbI OIPCACIICHHBIX
BELECTB, IIOHUMAsi CMBICI
IOKAa3aTes MpeIeIbHON

JIOTTYCTUMOW KOHIICHTpAIun

I[IK 1.2. Opranu3oBbiBaTh
mporece o0yueHHsI
00yJaromuxcst B COOTBETCTBHH
C CAHHMTapHBIMH HOpPMaMH |
MpaBUIIAMH.

- BJIAJCTH HaBBIKaMH
MMOJIYyUYCHU A I/IH(1)OpMaI_II/II/I nu3
HCTOYHHWKOB pa3HbIX THUIIOB,

CaMOCTOATCIIBHO
OCYHCCTBJIATL IMOUCK, aHAJIM3,
CHUCTCMATHU3alluIO n

MHTEPHpETanio WHPOpMAIUU
pa3iINYHbIX BUAOB U (opm

IIpEJICTaBICHMUS;
- co3jaBaTh  TEKCThl B
pa3auuHbIX  ¢QopMmMaTax  C
y4ETOM Ha3HAYCHUS
uHpopManuu W 1ENeBOH
ayJIuTOpuH, BbIOUpas
ONTUMAJIbHYIO bopmy
IIPEJICTaBICHHUS U
BU3YaJIM3aluy;

- OLEHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTh MH(pOpMaIuH,
€€ COOTBETCTBHUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM

- yMeTb  aHaAJU3HPOBATh
XUMHYECKYI0  MH(pOpMAIIHIO,
[OJly4aeMyl0 M3  pa3HbIX
MCTOYHHUKOB (cpencts

MaccoBOM HH(pOpMalUU, CETb
WntepHer u npyrue);

- BJIAJICTh OCHOBHBIMH
METO/IaM{ HAy4YHOTO MTO3HAHUS
BEIIECTB W XMUMHYECKHUX
SIBJICHUI (HabmroieHue,
M3MEpeHue, OKCIIEPUMEHT,
MOJICTTHPOBAHUE);

- YMETh MPOBOJUTH PACUETHI
0 XUMHUYECKHM (popmynam u
YpaBHCHUSIM XUMHYECKHX
peakiuii ¢ HCIOJIb30BAHHEM
(dbuzngecKkux BEJINYHH,
XapaKTepU3YIOIINX BelIeCTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMalbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

HOpMaM; BEIIICCTBA, WCIIOJIb30BATh
- HCIIOJB30BaTh  CPEJICTBA | CHCTEMHBIC XUMHYECKHUE
UH(POPMAIIMOHHBIX U | 3HAHUSA ISt TIPUHSATHUS
KOMMYHHKAIIUOHHBIX peIHeHI/Iﬁ B KOHKPETHBIX
TEXHOJIOTUH B PCIICHHUH | KU3HCHHBIX CUTYaIIHSIX,
KOIHUTHUBHBIX, CBsI3aHHBIX C BEIIECCTBAMU U UX
KOMMYHHUKATHBHBIX U | IpUMEHEHUEM
OpraHHU3allMOHHBIX  3ajda4 C

cobmosienneM  TpeOoBaHUI

SpPTrOHOMMKH, TECXHUKN

0€30I1acHOCTH, TUTHUCHEI,

pecypcocOepeKeHusl,
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MMPpaBOBbIX U 3THYCCKUX HOPM,

HOPM nH(}pOpMaITMOHHON

0e301acHOCTH;

- BIIAJIETh HaBbIKAMH

pacno3HaBaHUsi W 3aLIUTHI

uHpopmanuu,

MH(POPMALOHHOM

0€30MMacHOCTH JTUYHOCTH;
I[IK 2.2, Peanu3oBbIBaTh | - BJIAJETH HaBBIKaMH | - YMETH AHAIM3UPOBATH
MIPOrpaMMbl BHEYPOUHOU NoJlydeHuss HHGOpPMALUK U3 | XUMUYECKYI0  MH(pOpMAIHIO,
NESATEIbHOCTH B COOTBETCTBUU | HCTOYHUKOB pa3HBIX THUIIOB, | MOJIy4aeMyl0 U3 pPa3HbIX
C CaHUTapHBIMU HOPMaMH U CaMOCTOSITEIIBHO HMCTOYHHUKOB (cpencts
MpaBUJIaMHU. OCYIIECCTBIISATh MMOUCK, aHAIM3, | MACCOBOM HMH(OpMAIH, CETh

CHUCTEMAaTH3aLUI0 u | UuTepHer u npyrue);

MHTEpHpEeTanio nHPOpMaLuu
pa3jINyYHbIX BUAOB U (popm

IIpEJICTaBICHMUS;
- co3jaBaTh  TEKCThl B
pa3iauuHbIX  ¢QopMmMaTax  C
y4eToM Ha3HauYeHUs
uHpopManuu W IEJeBOU
ayJUTOpHUH, BbIOUpas
ONTUMAJIbHYIO bopmy
Ipe/CTaBICHUs u
BU3YaJIU3alUy;

- OLEHUBATHh JOCTOBEPHOCTD,
JETUTUMHOCTD ~ MH(OpMAIu,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMawm;
- WUCHIOJB30BaTh  CPEJICTBA
UH(OPMALIMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJOTHU B  pelIeHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX 3a/lad ¢
COOIIOIEHUEM TpeboBaHM
HPTrOHOMUKH, TEXHUKU
0e30IacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX M 3THYECKUX HOPM,
HOpM nH(MOPMALIMOHHOU
0€e30I1acHOCTH;

- BIIQJICTh HaBBIKAMHU
pacrio3HaBaHHWsI W 3aIIUTHI
uHpopManuu,
MH(pOpMaLIMOHHON

0€30IMaCHOCTH JIMYHOCTH;

- BJIAJIETh OCHOBHBIMH
METOJIJaMH HAYYHOT'O TIO3HAHHS
BEIIECTB W XMUMHYECKHUX
SIBJICHUI (HabmroieHue,
U3MEpeHHE, OKCIIEPUMEHT,
MOJICJTMPOBAHUE);

- yMETh MPOBOIUTH PACUCTHI
0 XUMHUYECKHM (opmynam u
YpaBHCHUSIM XUMHUYECKHX
peakiuil C HCHOJIb30BAaHHEM
(buzmuecKux BEIIUYMH,
XapaKTepU3yIOUINX BelIeCTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA

BEIIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIE XUMHYECKHUE
3HaHUSA JUIS IIPUHSTHS
pemeHuii B KOHKPETHBIX
KU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BCIICCTBAMHU U UX
NPUMCHCHUCM
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2. CTPYKTYPA U COJAEP)KAHUE OBLIEOBPA30OBATEJIBHOM
JTUCTUTLIAHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUIIIMHBI 72
1. OcHoBHOe coep:KaHue 64
BT. 4..
TEOpPETUIECKOe 00yUeHHE 30
MPaAKTUYECKUE 3aHATHS 24
Ja00paTOpHBIE 3aHIATHUS 10
2. IIpodeccuonaLHO OPUEHTHPOBAHHOE CO/IEPKAHME 6
BT. 4..
TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHITUA 4
3. UHAUBUAYAILHBIHA MPOEKT HET
IIpomexkyrouyHas arrecrauus (AudpepeHIUPOBAHHBIN 2
3a4er)
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2.2 TEMATUYECKUH IJIAH U COJIEP)KAHUE JIUCHUATLIMHBI

HanMeHoBaHme Copnepxxanue yueOHOro marepuasia (0CHOBHOe M NPogecCHOHAIBHO- ) O0bem
pa3IeI0B 1 TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM B yacax ®opmupyeMbie KOMIIETCHIMU
MOAYJIb (IPM HAJIMYMH)
Pazpmea 1. OCHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. Copepxxanue yueOHOro MmarepuaJia 2 OK 01
Crpoenne atomoB | 1 | CoBpeMeHHasi MoOJesIb CTPOeHHs1 aToMa. CHMBOJIMYECKHH $3BIK XHMHH. 2
XHMHYECKHX XuMuYecKkuil 31eMeHT. DneKTpoHHast KoHpurypanus atoma. Knaccuduxanms
3J1EMEHTOB M XMMHUYECKMX JJIEMEHTOB (s-, P-, O-ameMeHTth). BaseHTHbIE 3JEKTPOHBI.
npupoaa BanentHocTs. DNeKTpOHHAas npupozaa XUMHYECKON CBSI3H.
XHMHYECKOH DNeKTPOOTPULATENILHOCT. BUIbl XUMHUYECKOH CBSI3U (KOBaJICHTHAs, HOHHA,
CBSI3H MeTaJJIN4ecKasi, BOAOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHMUsI
IIpakTHyeckoe 3ansitue 1 2
1 | Pemienne mpakTHYECKHUX 3a/IaHUN HA YCTAHOBJICHHUE CBSI3U MEX]Ly CTPOCHUEM 2
aTOMOB XUMHUYECKHX 3JEMEHTOB M MNEPUOAUYECKUM H3MEHEHUEM CBOICTB
XUMUYECKHUX 3JEMEHTOB M UX COCJUHEHUU B COOTBETCTBUU C IOJOKEHHUEM
ITeproIMYeCcKOil CUCTEMBI.
Tema 1.2. Copepxanue yyeOHOro MmarepuaJia 2 OK.01, OK 02
Ilepuoauyecknii 1. | Ilepuoauyeckasi cucremMa xumudeckux 3jiemeHToB /.M. MeHnnaeseeBa. 2
3aKO0H M TA0JIHIA Ousuueckuit  cmbicn  [lepuonmueckoro 3akona .M. MeHnneneena.
H.A. Menneneea 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX JIEMEHTOB, 00pa3yeMbIX
UMHU TIPOCTBIX M CJOXHBIX BEIIECTB B COOTBETCTBUU C IIOJIOKEHUEM
XMMHYECKOro 3emeHTa B [leprogudeckoit cucreme. MUpoBO33peHUECKOE U
HayuyHoe 3HaueHue Ilepmommueckoro 3akona .M. Menneneesa. [Ipornossl
J.M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.
Paznean 2. XuMH4YeCKHE peaKkunu 10
Tema 2.1. Tunsi Copepxxanue yueOHOro MmarepuaJia 6 OK 01
XHMHYECKHX 1 | Knaccupukanusi M THOBI XMMHMYECKHX Ppeakuuii ¢  y4yacTuem 2
peakuui HEOPraHU4eCcKUX BellecTB.

CocraBneHue ypaBHeHPIfI pCaKHI/Iﬁ COCAUHCHHSA, PAaA3JIOKCHUA, 3aMCIICHUA,
06MeHa, B T.4. peaKuHﬁ TOpCHUA, OKHCIICHUA-BOCCTAHOBJICHHA.

ypaBHeHI/IZ OKHCJIEHHA-BOCCTaHOBICHH. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTaHOBUTENL. OKHCIHTEIbHO-BOCCTAHOBUTEIHLHBIC pCakniun B IMPUPOIC,
IMPOU3BOJCTBCHHBIX IMPOHCCCax U KU3HEACATCIbHOCTH OPraHu3MOB
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.]]az[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIMU

IIpakTH4eckoe 3ansTHe 2, 3

4

1

PacdeTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIHIA C HCITOJIB30BAaHHEM MAaCChI,
o0BeMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

2

CocraBiieHHE ¥ YPAaBHUBAHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUit
METOJIOM 3JICKTPOHHOTO OaaHca.

Tema 2.2.
DJIeKTPOIMTHYEC
Kas JUCCOIHALNS
M MOHHBII 00MeH

Coaep:xaHue yueOHOIro MaTepuaJia

OK 01,0K.04

1.

Teopusi 3yIeKTpoJMTHYECKOH aucconuanuu. MoHBL.  DIEKTPOIUTSHI,
HedJIeKTposnThl. Peakiuyn noHHOTo oOMeHa. CocTaBiIeHNE peakuuii HOHHOTO
0oOMEHa ITyTeM COCTABJICHHS UX MOJHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH.
KucnoTHO-0CHOBHBIE peakIiy. 3a/laHusl HA COCTaBICHUE HOHHBIX peakluil

Jla

OoparTopHasi padora 1

HccnenoBanue TUNOB (10 COCTaBy U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIIUXCs
BEIIECTB) U NMPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBeeHre peakunit HOHHOTO
oOMeHa, OIpEeeICHNE CPEabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTaBIICHHE
VOHHBIX peaKkiuii

Pa3pea 3.

CTpOEHI/Ie M CBOMCTBA HEOPraHUu4YeCKMUX BEIICCTB

16

Tema 3.1.
Kaaccnduxanus,
HOMEHKJIATYpa M
CTpOeHHEe
HEOpraHu4ecKUux
BeIIECTB

Conep:xxanue yueOHOro MaTepuasa

OK 01,0K 02,1IK 1.2, [IK 2.2

1.

IMpeamer Heoprannyveckoii xumuu. Kinaccupukanmuss HeopraHudecKux
BewecTB. [IpocThie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BEIIECTB (OKCUIbI, TUIPOKCUIBI, KUCIOTHI, COJIN). B3auMocCBsI3b
HEOPraHUYECKHUX BEIECTB. ATrperaTHble COCTOSIHUSI BEIIECTBA.
Kpucrannnueckue u amopdusie BemecTBa. THUIIBI KPUCTATUIMYECKUX PEMIETOK
(aTomMHas1, MOJEKYJISipHAsl, HIOHHAs, MEeTalIn4decKas). 3aBUCIMOCTh
(hU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH.
3aBHCUMOCTh XUMHUYECKOH aKTUBHOCTH BEILIECTB OT BHJIa XHMHUYECKOH CBA3H
Y TUTIA KPUCTAJUTMYECKOM permeTKku. [IpuarHpl MHOrooOpas3us BENECTB

IIp

aKTH4YecKoe 3ausatue 4

Pemenne mnpakTHUeCKUX 3aaHUN 1O KJIACCH(PUKAIMK, HOMEHKIAType |
XUMHYECKUM (hopMysiaM HEOpraHMYeCKHUX BEIIECTB Pa3IMUHbIX KJIACCOB.
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.ﬂaz[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIMU

Hcmounuxu xumuueckoti ungopmayuu (cpeocme maccosou uxgopmayuu,
cemv Hnmepnem u Opyeue). [louck ungopmayuu no HaA36aHUAM,
uoeHmughuxamopam, cmpykmypHoim opmynam

Tema 3.2. Pusuko-
XHMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BellecTB

Conep:kanue y4eOHOIro MaTepuaa

10

OK01,0K 02,1IK 1.2, T[IK 2.2

1.

MeTtasibl. O6mre Gu3nuecKkre 1 XUMUYECKHE CBOMCTBA MeTaIIIOB. CrtocoObI
NOJIyYEHUsl.  JHaueHue Memanioe U  HeMemaniloé 6 npupooe U
JHCUBHEOeSAMENbHOCMU YellogeKa U opeanusmos. Kopposus memannos: euovl
KOppo3uu, Cnocoobl 3auumsl MEMAJII08 OM KOPPO3UU

Hemetaiuibl. O0mue Qu3nuecKkue W XUMHUYECKHE CBOICTBa HEMETAILIOB.
Tunuuneie cBoiictBa HemeTtawwioB [V— VII rpynn. Knaccuduxanus wu
HOMEHKJIATypa COEAMHEHWH HeMeTauioB. KpyroBopoTel  OHOTEHHBIX
3JIEMEHTOB B IIPUPOJIE

XuMH4YecKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHHYECKHX BelleCTB
(OKCHUI0B, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTHU B
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHH, BHICIIINX
OKCHIOB U THAPOKCHUIOB

IIpakTnyeckoe 3ansaTHE S, 6

1.

Pewenue NPpAKMUKO-OpUEeHmMUpoOBAHHbIX  meopemuiecKux 3a0aHUll Ha
CGOZZCI’I’ZGLZ, cocmaes, nojqydeHue u Oe30nacHoe UCNOAb308AHUE BANCHEUUIUX
HeopcaHUu4YeCcKux seuecmse 6 6b1my u npakmuquKod OesameNlbHOCMU Yel06eKd

2

Pewenue npakmuKo-opueHmupoeanHblx 361()(111, HANpAaeleHHblX HA OUEHKY
IKOJN02UHECKO20 PUCKA UCNOTIb3068AHUAL CO6PEMEHHBIX MexHoN02Ul.

Tema 3.3.
HpenTndguxanus
HEOPraHM4YeCKHX
BelleCTB

Conep:xxanue yueOHOro MaTepuasa

OK 01, OK 02, OK.04

JlabopaTopnasi padora 2.

1.

PemreHne skcriepUMEHTANIBHBIX 3314 110 XUMUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJIJIOB, 10 PAacHO3HAaBAaHUIO M TOJIYYEHHUIO COCIMHEHUN METalIOB U
HemeTaioB. VneHTudukanus HeOpraHMUeCKuX BELIECTB C UCHOJIb30BAHUEM
X QU3NKO-XMMUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHbIX PEAKIHH.

Pa3pea 4.

CTpoeHue M CBOICTBA OPraHU4eCKUX BelllecTB

24

Coaep:xxanue yueOHOIro MaTepuaJia

OK 01, IIK 1.2, TIK 2.2
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.ﬂaz[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIMU

Tema 4.1.
Knaccupuxanus,
CTpPOEeHHE 1
HOMEHKJIATypa
OpPraHMYecKux
BellecTB

1.

IlosiBiieHHe W pa3sBHTHe OpraHn4yeckoi xuMuu Kak Hayku. IIpeaxmer
OpPraHM4YecKoi XMMHHU. MecTo U 3HaYCHHE OPraHMYEeCKONM XUMUU B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOpPAJOK COCIWHEHUS aTOMOB B MOJEKYJIe
COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPUU XHUMHUYECKOIO
CTPOCHUA OpraHuyeckux coenuHeHud A.M. byTiepoBa. YTiepoaHbiii CKeleT
OpPraHUYECKON MOJEKYJIbl. 3aBUCUMOCTh CBOWMCTB BELIECTB OT XMUMHUUYECKOTO
CTpOEHMS MOJIEKYJI. MI3oMepus u u3omepsl.

[lonsatue o ¢pyHkumoHanpHOU Tpymnme. Pagukan. [IpuHmmner knaccudukanum
OpPraHMYECKUX COEAMHEHHMH. MexIyHaponHas HOMEHKJIATypa M INPUHLMIIBI
HOMEHKJIATypbl OpraHudeckux coeauHeHuil. Ilonarue o6 a3orconepkamiux
COEAMHEHUSX, OMOJIOTMYECKH AaKTUBHBIX BellecTBax (yriaeBojax, >KHUpax,
0enKax W Jp.), BBICOKOMOJEKYJSIPHBIX COEAWHEHHSIX (MOHOMEp, IMOJIMMeEp,
CTPYKTYPHOE 3BEHO)

IIp

aKTH4YecKoe 3aHsaTue 7, 8

CocTtaBiieHrE TOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYII OpraHHYECKUX
BEILIECTB OTACJIbHBIX KJIACCOB, UCTOJB3YsI MX HA3BaHUS M0 CUCTEMATUYECKON 1
TPUBUAIBHON HOMEHKJIAType (3THIICH, alleTUJIeH, MIULEepHH, (GEeHOI,
dhopmaiibJieTu], YKCyCHast KHCJIOTA, TJIMIIHH).

Pacuets! pocreiimiei popMybl OpraHMuECKOH MOJEKYJIbl, UCXOS U3

9JI€MEHTHOTr0 cocTaa (B %)

Tema 4.2.
CsoiicTBa
OPraHMYecKux
coeIMHeHu

Conep:xxanue yueOHOro MaTepuaJa

OK 01, OK 02, OK.04, IIK 1.2,
K 2.2

1.

Yriaesoaopoasl.

- IpeieNIbHBIE YIIIEBOAOPOIbI (AJIKaHbI M IIUKJIOAIKaHbl). 'opeHne MeTaHa Kak
OJIMH 13 OCHOBHBIX UCTOUYHUKOB TEIUIA B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA
IMPHUPOAHBIX YIJIIEBOAOPOAOB, HAXOXKJACHUC B IIPUPOAC U IPUMEHCHUEC aJIKAHOB,
— HelpeneibHble (AIKEHBI, aJKWHbl W AJKaJAMEHBI) M apOMaTHYECKHE
yIieBoaopobl. ['opeHue ameruieHa Kak UCTOYHHK BBICOKOTEMIIEPATypPHOTO
IJIAMEHHU VISl CBAPKU U PE3KU METAJLIOB.

Kuciopoaconep:kamue coequHeHusi (CrupThl U (HEHOIBI, KapOOHOBHIE

KHCJIOTHI 1 B(I)I/IpLI, AIBACTUABI U KECTOHLI, KHUPBI, er'IeBOJIBI). HpaKTH‘{CCKOC
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.ﬂaz[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIMU

MPUMEHEHHE  JTWICHIVIMKONS,  ThunepuHa,  ¢enona. IlpumeHnenue
dbopManbaeruia, aleTanbIeruia, yKCyCHON KUCI0Thl. MbuIa KaK COJIA BBICHIMX
KapOOHOBBIX KMCJIOT. Moo1IMe CBOKWCTBA MbLIa

A3oTcoaep:kamniue coelMHeHHsT (aMUHBI M aAMUHOKHUCIOTHI, OCJKH).
BblcOKOMONEKyYIISIpHBIE  COEAMHEHMS] (CUHTETUYECKME M OMOJOTMYECKU-
aKTHBHBIC). MOHOMEp, MONHUMEpP, CTPYKTYpHOe 3BeHo. [lomumepu3zarus
STHJICHA KaK OCHOBHOE HAIIPaBIICHUE €r0 MCIIOJIb30BAHMS.

['eHeTHUECKas CBSI3b MEXK/IY KJIACCAMH OPTaHUYECKHUX COCIIMHCHHUI

aKkTH4YecKkue 3aHarusa 9, 10

CocraBneHue cxeM peakuuid (B TOM YHUCJE MO MPEI0KEHHBIM IEMOYKaM
MPEeBpALICHH), XapaKTePU3YIOUINX XUMHYECKHE CBOWCTBA OpPraHMYECKHX
COGI[I/IHGHI/If/'I OTACIBHBIX KJIaCCOB, CIOCOOBI UX MMOJIYUYCHHSA MW Ha3BaHUC
OPraHMYECKUX COCAUMHEHMH 10 TPUBHATIBHOW WM  MEXIyHAPOIHOMI
CUCTEMAaTUYECKON HOMEHKJIATYpeE.

N

Pemenue MMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPECTUUCCKUX 3a,I[aHPII>i Ha CBOMCTBa
Opra’Hnu4CCKux COGI[I/IHCHI/Iﬁ OTACIBHBIX KJIAaCCOB

JlabopaTopuas pabora 3.

1]

[TosrydyeHue 3TUIeHA M U3YYEHHE €r0 CBOMCTB.

Tema 4.3.
HNpentndguxanus
OPraHMYecKux
BellleCTB, HX
3HAYEeHHEe "
npuMeHeHHne B
OBLITOBOM "
NMPOU3BOJACTBEHHO
H JeTeJbHOCTH
yeJIoBeKa

Conep:xxanue yueOHOro MaTepuaJa

OK 01, OK 02, OK.04, IIK 1.2,
1K 2.2

1.

Buoopranuyeckue coenunenusi. IlpumeHeHune u Owuojorudeckas poiib
yriieBo/1I0B. OKUCIICHUE YTIIEBOJOB — UCTOYHUK YHEPTUU KUBBIX OPTaHU3MOB.
O6nacT TpUMEHEHUsT aMUHOKHUCIOT. [IpeBpamieHuss OeNKOB MU B
opranusme. buonornueckne Qynkiuu OenkoB. buonormyeckue GyHKIHH
kHUpoB. Ponb opraHmdyeckol XUMHUM B pEIIEHUH MPOOJIeM MHUIIEBOM
0€30MacHOCTH

IIp

akTu4yeckoe 3ausatue 11

Pemrenne  mpakTUKO-OpMEHTHPOBAaHHBIX  3aJaHUM  HA
T€HETUYECKOM CBSA3M OPraHMYECKUX COCAMHEHUN

YCTaHOBJICHHUC

JlabopaTopHas padorta 4.

1

WnenTudukaims opraHn4eckux coeIMHeHUN OTIEIbHBIX KJIACCOB (Ha
IpUMepe ajlbJeTUI0B, Kpaxmalia, YKCYCHOM KHCIIOTbI, OEJIKOB U T.I1.) C
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.]]az[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIMU

UCTIOJIb30BAaHUEM UX (PU3MKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHbBIX peakiuii. JleHarypanus Oenka npu HarpeBaHuu. [[BeTHbIC
peaKiu OEIKOB.

Pa3pea 5.

Kunernueckue u

TEPMOIUHAMHUYECCKHEC 3aAKOHOMEPHOCTH IIPOTCKAHUA

XUMHUYCCKHUX peammﬁ

Tema 5.1
Ckopoctb
XHMHUYECKHUX
peakumi.
Xumuyeckoe
paBHOBecHe

Coaep:xxanue yueOHOIro MaTepHuaJia

OK 01,0K 02, TIK 1.2, I1K 2.2

1.

CxopocTh peakuu, ee 3aBUCHMOCTb OT Pa3JIHYHBIX (PAKTOPOB: NPUPOBI
pearupymomux  BELIECTB,  KOHLEHTPAallMM  pearupyrollux  BELIECTB,
TeMIepaTypbl U IUIOLAAN PEaKIMOHHON MOBEPXHOCTH. TerioBble 3PQeKTh
XUMHUYECKUX peakMid. DK30- U SHI0TEPMUYECKHUE, PEaKLIUU.

OObparuMocth peakuuid. XMMHUYECKOE pPaBHOBECHE U €ro CMEIIEHUE I0A
JEWCTBUEM Pa3INYHBIX (AaKTOPOB (KOHIIEHTPAIMS PEareHTOB U MPOIYKTOB
peakiuy, JaBJIE€HUE, TeMIlepaTypa) JUIsl CO3/laHUsl ONTUMAJIbHBIX YCIOBUH
IPOTEKaHus XuMuyeckux npoueccon. [Ipunnun Jle [laTense

N

Ip

aKkTH4YecKoe 3ausaTue 12

Pemrenne npakTHMKO-OPUEHTUPOBAHHBIX 3a/JIaHUM HA NMPHUMEHEHHUE IPHUHIMIA
Jle-lllaTense g HaxXOXKIEHUsS HANPABICHHUS CMEILIEHHUS PaBHOBECHUSA
XUMHUYECKOM peakuuu W aHaiu3 (AKTOpOB, BIUSIOLIUX Ha CMEIIEHUE
XUMUYECKOTO PAaBHOBECUS

Pa3znen 6.

PacTBOpbI

Tema 6.1.
ITonsiTHe o
pacTBopax

Conep:xxanue yueOHOro MaTepuasa

OK 01, 0K 02, OK 07,IIK 1.2,
I1K 2.2

1.

PacrBopenue kak ¢usuko-xumudeckuii npouecc. PactBopbl. CriocoObl
IIPUTOTOBJIEHUS PacTBOPOB. PacTBopuMocTs. MaccoBasi 107151 paCTBOPEHHOTO
BemecTa. CMBICIT MTOKA3aTeNsl MPEAeIbHO JTOMYCTUMON KOHIIEHTPALMKA U €r0
UCIOJIb30BAHUE B OIICHKE HKOJIOTHUECKOM 0€301MacHOCTH.

[IpaBmiia 3KOJIOTHYECKH 11€7€CO00pPa3HOTr0 MOBEAEHUS B OBITY U TPYAOBOMH
NEATEIbHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbS U OKPYKAIOIIEH
MIPUPOJTHON Cpeapl; ONACHOCTh BO3JACHCTBHS HA JKUBBIE OPTraHU3MBbI
OIIPEJIECTICHHBIX BELIECTB.

JlabopaTopHasi padora S.
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HanMenoBamme Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO- } Oo0bem
N —— OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM B yacax dopmupyemMbie KOMIIETEHIMU
MOYJIb (IIPH HAJTHYHUU)
1 | [IpuroroBieHue pacTBOpOB 3ajaHHOM (MaccoBoil, %) KOHIEHTpaLuu (C
MPAKTUKO-OPUEHTUPOBAHHBIMH BOIIPOCAMU) U ONPE/IEIIEHUE CPE/Ibl BOJAHBIX
pacTBOpPOB
Pazgen 7. XuMmus B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 6
Tema 7.1 Xumus | CoxepskaHue y4eOHOT0 MaTepualia 2 OK 01, 0K 02, OK 07,1IIK 1.2,
B ObITY U 1K 2.2
npousBojacTBeHHO | 1. | HoBeliline 1o0cTHKEeHNSI XMMUYECKOH HAYKM M XUMHYECKOI TeXHOJIOTHH. 2
# 1eATeJIbHOCTH Ponp xumuu B oOecrieueHUM SKOJIOTHYECKOM, SHEPreTHUECKONM U MHILEBOM
YeJIOBEKa 0€30MMacCHOCTH, PA3BUTUH MEIHUIIUHEL. [Ipasuia noucka u aHamu3a XumMuieckoll
uHgopmayuu U3 PazUuHLIX UCMOYHUKOS (HayyHas U Y4yeOHO-HAYUHASA
qumepamypa, cpeocmea mMaccosou ungopmayuu, cemo Unmepnem)
IlpakTuyeckue 3ansaTus 13, 14 4
1. | Houck u ananu3z ungopmayuu u3z paztudHbIX UCMOYHUKOS O MAMEPUAIaXx, 2
UCNOIb3YeMbIX OJisl NPOU3BOOCIBA 00eHCObL U NPEOMEemOo8 Oblma.
2 | Uccrnedosanue mamepuanos, npumensemvix 0Ji RpoU3800CmMEa 1eKapcme, Oblmosou 2
XUMUU U MOIOWUX cpeécme.
IIpomeskyTOYHAS aTTECTALMSA — JINOPEPEHIIMPOBAHHBIN 3AYET 2
BCEI'O: 72
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3. YCJIOBUSI PEAJTU3ALIAU MTPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JTUCHMUILIAHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAJTbHO-TEXHUYECKOMY

ol0ecrne4eHn 10
3.1. TpeGoBaHusl K MUHUMAJIBHOMY MaTe€pHUaIbHO-TEXHHUECKOMY 00€CTICUCHHUIO
JUiss  peanu3anuu NpOrpaMMbl  JIUCHUIUIMHBI  JOJDKHBI  OBITH  IIPELYCMOTPEHBI
CIIEyIOIINEe CHEIHATbHbIE MOMEIIEHUs: YyUeOHbIH KaOMHET XUMHHM W/WIN y4eOHOM
XUMHUYECKOM J1abopaTOpuH.
O6GopynoBanne yueOHOro KabMHeTA:

— HaOOpPBI MIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIENHU KPUCTALNTMYECKUX PELIETOK,

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BELIECTB U/UIU KOJIJICKIIUU TTOJTHUMEPOB;

— KOJUIEKUHS TOPHBIX IMOPOJ U MUHEPAJIOB,

— Tabnuua Menneneesa,

— yueOHbIe (PUIIBMBI,

— ¢ poBble 00pa30BATEIBHBIE PECYPCHI.
TexHnuyeckue cpeacTBa 00y4eHHs:

— KOMIIBIOTEp C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKa,

— TIPUHTED,

— MYJBTUMEIUA-TIPOEKTOP C IKPAHOM.
OoOopynoBanue jadoparopuu U pado4ux MecCT JIadopaTOpHu: MEH3YPKHU, MUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOI, JYIIbl, MPEAMETHBIE U MOKPOBHBIE CTEKIA,
IUIAHIIETHl JJIA  KaleNbHBIX peakuuid, QuibTpoBajibHas Oymara, ITPOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, PE3UHOBBIE MPOOKH, (HOHAPUKHU, HAOOpP PEAKTHUBOB, CTEKJISIHHBIE
MaJI0YKH, IITATUBHI ISt TPOOUPOK; MEPHBIE IIHJIUHIPHI, BOPOHKHU CTEKJISTHHBIC, BOPOHKHU
nenutenbHble uauHApudeckue (50-100 mur), cTynku ¢ mecTukoM, papPopoBbie HAIIKH,
NUHIETHI, (QUIBTPHl OyMaKHbIE, BaTa, Mapiii, YacOBbIE CTEKJIA, AJICKTPOIUIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, TPUOOP AJIS MOJTyUYEHHUs ra30B
(w1 mpoOupKa ¢ Ta300TBOJIHON TPYOKOW), nepxkaTenu sk TPOOUPOK, CKIISTHKU JIJIst
XpaHEHMs PEaKTUBOB, pa3IaTovYHbIe JIOTKU; Xxumuueckue crakansl (50, 100 u 200 mi);
IIMATEeN; MUHUETHI; TUTEbHBIE IIUIILIbI; CEKYHIOMEPHI (TailMepbl), MEpHbIE TPOOUPKHU
(1a 10-20 mut) u MepHBbIe K0JIOBI (25, 50, 100 1 200 mu1), BoasiHas OaHs (U1K TEPMOCTAT),
CTEKJISIHHBIE TIAJIOYKH; KOHUYECKHEe KOJObl i TuTpoBaHus (50 m 100 wmu);
MHJUKATOPHBIE TIOJIOCKU JUIs onpenesienns pH u crangapTHas MHAMKATOPHAS ILIKAJIa;
YHUBEpCalbHbI HHAUMKATOP; nuneTky Ha 1, 10, 50 mu (mim no3aropst Ha 1, 5 1 10 M),
OIOpEeTKU Il TUTPOBaHMs, MeauuuHckue wmmpuubl Ha 100—150 mn, mabopartopHbie
W/WIM aHaNUTHYeCKue Becbl, pH-MeTphl, cymmiabHbI mikad, U ap. JabopaTopHOE
o0opy0BaHUE.

3.2. UudopmannoHnoe odecneyeHue 00yueHust
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IlepeueHnb pekoMeHyeMbIX Y4eOHBIX M31aHuid, UHTepHET-pecypcos,
AONOJIHUTEIbHO JIUTEPaATyPhI

OcCHOBHBIE HCTOYHUKH
Jlig mpenonaBarenei

1. I'abpuensn, O. C., JIsicora, I'. I'. Xumus: kHUra A1 npenogaBaTeis: yued.- METO/I.
rmocooue. — M. Akagemus, 2012. - 332 c.
2. Pe3nuxoB B. A. COOpHUK yIpa)KHEHUH U 3a]1ay 110 OPraHUYECKOM XUMHUU: Y4eOHOe
nocobue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
3. Kanyctuna A. A., Xansuenko U. I'., JIlubanos B. B. O6mas u Heopranuueckas
xumus. [lpaktukym / A. A. Kanycrtuna, WM. I'. Xampuenko, B.B. JluGanop —
CanxrtlletepOypr: Jlans, 2020. — 152 c.
4. llleBuuupina, JI. B. Xumus: yueOnoe nocobue / JI. B. lleBuunbina, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT:
ANEKTpOHHBIM  //  JlaHb:  »neKTpoHHO-OMOMMOTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/118505

Jns ctyneHToB

1. AuncdunorenoBa, M. B. Xumus: y4eOHHK W TPAKTUKYM [JIsi CPEIHETO
npodeccuonanbHoro obpazoanus / M. B. AndwunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3., uctp. u gon. — MockBa: U3narensctBo FOpaiit, 2022. — 291 c.

2. lleronmuxuna, H. A. O6mas xumus: yueonuk st CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukoneckuii, A. b. Xwumus: yd4eOHMK M TPAKTHUKYM [JIs CPEIHErO
npodeccuonanbHoro oopazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u npomn. — Mocksa: MznarensctBo IOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHUK JJisi cpenHero mpodeccuonanpHoro oopazoBanust / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai; moa o6mieit penaxiueii I'. H.
daneeBa. — 2-¢ u3., nepepad. u non. — Mocksa: U3marensctBo FOpaiit, 2022. — 431
C.

JlonoJTHUTEIbHbIe HCTOYHUKH

JIns npenoaBarenei

1. Xumusi. YrinyOnennsiii ypoBenb. 10—11 kiaccel: pabodast mporpamMmma K
muaun YMK B.B. Jlynuna: yue6Ho-MeTonmueckoe nmocodue / B.B. Epemun, A.A.
Hposnos, .B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepennna, A. A. Ipo3znosa u ap. «Xumus. Yriay0iaeHHslid ypoenb». 10 kiace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 3.1O.
Kepumon. — M.: [lpoda, 2018. — 339 c. : um.

3. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3bpmenko, A. A.
Hposnosa u ap. «Xumust. YriayoneHnnslii ypoBeHb». 11 kimace / B. B. Epemun, A.A.
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Hposznos, 1.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 3.10. Kepumon. — M.:
Hpoda, 2018. — 423 c. : un.

4. I'ycena, E. B. Xumus s CI1O: yueOHo-MeToauueckoe nmocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /1. . KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: anexTpoHHbIH // JIaHb : 31eKTpOHHAS
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/196096

Jns ctyneHToB

1. Xumus. 10 knace. Yray6n€énnslii yposens : yueonuk/ B.B. Epemun, H.E.
Kyssmenko, B.W. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pexa. B.B. Jlynuna. — M.:
IIpoceemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knacc. Yriny6néunasiid yposens : yueObnux/ B.B. Epemun, H.E.
Ky3bmenko, A.A. dpo3nos, B.B. JIynun; noa pen. B.B. Jlynuna. — M.: IIpocBemienue,
2022. — 478, [2] c.: un.

3. YUepnukona, H. FO. Xumus B 10CTyITHOM U3JI0KEHUU: y4eOHOE TTOCOOUE IS
cno / H. 1O. YUepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexkcT: a5ekTpoHHbI // JIaHb: 2JIeKTpOHHAS
ounbmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532

4. lleBnunpina, JI. B. Xumus: yueonoe nocooue / JI. B. llleBnunibina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
TekcT: anexTpoHHsI // JlaHb: 31eKTpoHHO-OMOIMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/

5. baunos, JI. H. Xumus: yueonuk ans CI1O / JI. H. biunos, W. JI. [1epduiiona,
T. B. CokonoBa. — 2-¢ u3., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — Texkcr: anekTpoHHbIH // JlaHb: 25eKTpoHHas
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/167183

6. IN'a6puensn O.C. Xumus: yueo. mis ctya. npod. yue6. 3apeaenuii / O.C.
INabpuensa, U.I'. OctpoymoB. — M., 2016.- 256 c.

7. I'abpuensa O.C. Xumus 11 npodeccuii U CrienuaibHOCTeH TEXHUYECKOTO
npoduist: Y4eOHUK IS CTY. yUpexkaeHuu cpen. mpod. oopazosanus / O.C.
I'abpuensn, U.I'. OctpoymoB. — 4-¢ usn., ctep. — M. : U3naTenbckuii ieHTp
«Axanemus», 2017. — 272 c.

HNuTepHer-pecypcesnl

1. hvsh.ru — XKXypuan «Xumus B TIKOJIE».

2. https://postnauka.ru/themes/chemistry— siekium mo XuMuu Ha caite
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/

3. http://gotourl.ru/4783 (http://potential.org.ru/)41

Caiit Hay4yHO-TTONYJISIpHOTO KypHasIa «lloTeHumam,pa3aen « Xumus».

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

CaiiT Hay4HO-TIOMYJIIPHOTO J)KypHAIa « XUMHUS U KU3HbY.

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

OTkpeITast 3NeKTpoHHAs OnOIHOTeKa XUMHIYeckoro noptana «Chemnety.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmanmonHsie MaTepraibl 00 OJIMMIIHAIAX

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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http://elementy.ru/
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Cucrema JUCTAHIITMOHHOTI'O 06y‘1€HI/I}I, HaIrpaBJICHHAA Ha IOATOTOBKY K

OJIMMITHAJIaM BCEX YPOBHEH.

N =

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

[TopTas N0 HAHOTEXHOJIOTHSM.

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

PyCCKOSI3BIYHBIN CAaUT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

10. http://www.xumuk.ru

CaiiT 0 XUMHH: KIIACCHYECKUE YUYEOHUKHU, CIPABOYHUKH, SHIUKIIONEINH, TOUCK
OpPTraHWYECKUX U HEOPTaHUUYECKUX PEAKLIUN, COCTABICHUE YPABHEHNN PEAKIUN.
11. http://orgchemlab.com/

CaiiT, MOCBAMIEHHBIN MPAKTUYECKOM paboTe B TabopaTopuu

IIporpamMHoe o0ecnieyeHue

Onepannonnas cucrema Microsoft Windows 7 - 10

[Taket nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE
obecrieueHue, He OTPaHUYECHO, OECCPOUHO);

Nutepuet 6pay3ep Google Chrome (6ecriaTHOE MporpaMMHOe 0OecrieueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — ynuBepcanbHblii HAOOp KOIEKOB (KOIUPOBIIHKOB-
JNEKOJIMPOBIIMKOB) M YTWIAT IJi NPOCMOTpa M 0OpabOTKU ayauo - u
BujaeodaiiiioB (OecmiiaTHOe MporpaMmMHOe oOOecrledYeHrue, HE OrpaHUYCHO,
OeccpouHo);

WinDjView — mporpamMMma aist mpocMoTpa daiisioB B popmare DIV u DjVu
(cBOOOHOE MTpOrpaMMHOE OOeCIieYeHUE, HE OTPaHUYEHO, 0ECCPOUHO);

Foxit Reader — mnpukiagHoe mHporpaMMHOE OOeCHeueHHe iss MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B ctangapte PDF (GecruiatHoe mnporpamMMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBIIEOBPA3OBATEJBHOU JUCIUIT/INHBI

KouTposb u oueHka pe3yibTaToB O0yYeHHs OCYUIECTBIISICTCS IMPEMNojiaBaTesieM B
MIPOIIECCE MPOBEICHUS MPAKTUYCCKUX 3aHATHHA 1 JTA0OPaTOPHBIX paboT, TECTUPOBAHMUS,
a TakKe BBITOJHCHUS] OOYYAIOIIMMUCS WHIANBUIYAIbHBIX 3aJaHUN, IPOEKTOB,
uccaenoBannii. Pe3ynbraThl 00ydeHUs OMpENEessaioT, 4TO OO0ydYarolmMecs TOJDKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUCHUS JUCIUTLIAHBI.

Jist  dhopMupoBaHMS, KOHTPOJS W OIEGHKH pPE3yJIbTaTOB OCBOCHHS y4eOHOM
JUCHUIUIMHBL UCIOJIB3YETCSI CUCTEMa OLIEHOYHBIX MEpPONPUSATUM, MpeACTaBISIONIas
co00¥ KOMIUIEKC YU4eOHBIX MEPOTPUATHMA, COTJIACOBAHHBIX C Pe3yJIbTaTaMHi 00yUCHUS
u chopmymupoBanueix ¢ yderoM @PI'OC COO (mpenmerHbie pe3yJbTaThl IO
mucuumuae) u GI'OC CIIO0.

Oo6mas/nmpodeccuoHaabHa Pa3pgen/Tema THI OIEHOYHBIX

sl KOMIIETEHIUA MeponpusATHIA
OK 1 Boei6upats criocoObt P 1, Temsr 1.1, 1.2 JlaGopaTopHbIie pabOThI
pelieHus 3a1a4y P2, Temnr 2.1, 2.2 TectupoBanue,
npohecCUOHAIBHOM P 3, Temn 3.1, 3.2, 3.3 | IIpakTukoopueHTHpoOBa
JESITEILHOCTH P4, Teme1 4.1,4.2,4.3 | HbIC TCOPETHICCKHUC
IPUMEHHUTENBHO K P 5, Tema 5.1, 3a/laHuA
PA3JIMYHBIM KOHTEKCTaM P 6, Tema 6.1, [Tpaxriieckue padoTsl

P7, Tema 7.1 Pemenue 3amau
OK 2 Hcnonb3oBaTh P 1, Tema 1.2, JlabopaTopHble paboTHI,
COBPEMEHHBIE CPECTBA P 3, Temn1 3.2, 3.3 [TIpakTukOOpHEHTHPOBA
MMOMCKa, aHaInu3a U P4, Tems1 4.2, 4.3 HBIC TCOPETUIECKUEC
UHTEPIPETAIINN P 5, Tema 5.1, 3alaHKA
uH OpPMAITHHY, 1 P 6, Tema 6.1, [TpakTrdeckue padoThI
MH(pOpMaAIMOHHBIE P7,Tema 7.1 Pemerme 3azv[aq
TEXHOIOTHH IS Pemenne xeiicoB
BBITIOJIHCHUS 3a]1a4
npodeccruoHaIbHON
JeSITEILHOCTH;
OK 4 D¢ddextuBHO P2, Tema 2.1 JlabGopaTopHble paboTHI,
B3aUMOJICMCTBOBATh U P 3, Tema 3.3 IIpakTUKOOpPUEHTHPOBA
paboTaTh B KOJIJIEKTUBE U P4 Temn1 4.2,4.3, HbIE TEOPETUYECKHUE
KOMaHJie P 6 Tema 6.1, 3aJIaHUs
P 7 Tema 7.1 Pemenue keiicos

OK 7 ConeictBoBaTh P7,Tema 7.1 [IpakTHKOOPUEHTHPOBA
COXPAHEHUIO OKPYKAIOIIEH HBI€ TEOPETUUYECKHUE
cpenpl, 3aJaHus

pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
W3MCHEHUH KJIMMATa,

Penienue xencon
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MIPUHITUATIBI OEPEKIUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIeHICTBOBAThH B
Ype3BbIYaHHBIX CUTYAIUAX

IIK 1.2. Opranu3oBbIBaTh
pouecc 00y4YeHHsI
0o0yyaromuxcs B
COOTBETCTBHH C
CaHUTAPHBIMU HOPMaMHU U
paBuIaMu

P 3, Temsr 3.1, 3.2,
P4, Temr1 4.1, 4.2, 4.3,
P 5, Tema 5.1,

P 6, Tema 6.1,

P 7, Tema 7.1

JlaGopaTopHbIe paboTHI,
[IpakKTMKOOPUEHTUPOBAH
bI€ TEOPETUUECKUE
3aJJaHus

[TpakTrdeckue padoThI
Pemenue 3agau
Pemenue xeiicon

IIK 2.2. Peann30BbIBaTH
IIPOTPaMMbl BHEYPOYHOMN
NEeATEIbHOCTHU B
COOTBETCTBHH C
CaHUTAPHBIMU HOPMaMHU U
IIPaBUJIAMH.

P 3, Temsr 3.1, 3.2,
P4, Temnr 4.1,4.2, 4.3,
P 5, Tema 5.1,

P 6, Tema 6.1,

P77, Tema 7.1

JlaGopaTopHbIe paboTHI,
[IpakTMKOOPUEHTUPOBAH
bI€ TEOPETUYECKUE
3aJlaHuA

[IpakTruueckue paboThI
Pemenne 3amaq
Pemienue kericon
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