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1. OBIIAA XAPAKTEPUCTUKA PéEO‘IEﬁ IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

1.1. Mecto o00meo0pa3oBaTe/ibHON JAUCUMIUVIMHBI B CTPYKType OCHOBHOM
npodeccnoHaIbLHOM 00pa30BaTEJIbHOI MPOTPAMMBI

VYuebHas mnporpamma oOireoOpazoBarenbHoi gucuumumabsl OJ[.12 Xumus
ABJISIETCSl 4acThiO 00I111€00pa30BaTEeIbHOTO IMKJIAa OCHOBHOM MPOQecCHOHAIBHON
o0pa3oBaTenbHON MPOrpamMMBbl (MPOTPAMMBI TTOATOTOBKH CITEIIUATTUCTOB CPEITHETO
3B€HA) M0 CIENHAIBHOCTH CpeaHero mpodeccroHanbHoro obpazoBanms 51.02.02
ConuanbHO-KyJbTYpHAs JEATeTLHOCTh MO Buay Opranu3anus W TMOCTaHOBKA
KyJIbTYPHO-MAaCCOBBIX ~ MEPOINPHUATHH H  TeaTPAIM30BaHHBIX  IPEICTABICHUN
(yrmyOneHHast MOATOTOBKA).

Y4yeOnast mporpamMma  00IIEO0Pa30BATENHHON  TUCHUTUIUHBI  « XHAMHS
obecrnieunBaet popmupoBanue npohecCUOHATHHBIX U OOUTUX KOMIIETSHIINH M0 BCEM
BugaM aesiteabHocT OI'OC no cnenumanbroct 51.02.02 ConnanbHO-KyJIbTypHAs
nesTenbHOCTh 1o Buixy OpraHuzanus W IOCTAaHOBKA KyJIbTYPHO-MAaCCOBBIX
MEpOIPUATAA W  TeaTpajM30BaHHBIX  mpencraBieHuid. (Ocoboe  3HaUYEHHE
qucIUIUInHa umeeT pu popmupoBanuu u pazsutur OK 01, OK 02, OK 04, OK 07,
K 1.4.

1.2. llean, 321244 ¥ IVIAHUPYeMbIe Pe3yJibTaThl

Hear  00meoOpa3oBaTebHON ~ JUCHUIUIMHBL ~ «XUMHUS»  COCTOUT B
GbOpMUPOBAHUU Y CTYIAEHTOB TMPEJICTABICHUS O XUMHUUYECKOM COCTaBISIONMICH
€CTECTBCHHOHAYYHONW KapTHHBI MHpAa KaK OCHOBBI TIPUHATHS PEIICHWA B
KU3HCHHBIX W TPOW3BOJCTBEHHBIX CHUTYallMsIX, OTBETCTBCHHOTO ITOBEIACHUS B
MIPUPOTHOU Cpefie.

3agaum U3y4YCHUS TUCIIUILIAHEL:

1) chopmupoBarh MOHUMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOILIEU Cpele, LEIOCTHOM Hay4YHOM KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISATH (HOPMYJIbBI HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB, YPAaBHEHUS  XUMUYECKUX  pEaKIHil, OOBACHATb HMX  CMBICTH,
UHTEPIPETUPOBATH PE3YyIbTAThl XUMUUYECKUX HKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM  TPOBEACHUS  MPOCTEHIIMX  XUMHUYECKUX
AKCIIEPUMEHTAJIBHBIX HMCCIEOBaHUNA C COOJIIOIGHHEM TpaBui 0OE€30MacHOro
oOpaillleHHsI C BEIIECTBAMU U J1a00OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HMCIOJb30BaTh MH(POPMAIIUIO XUMHUYCCKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) copMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIICCTBUS CBOCH NESITEILHOCTH
Y XUMHYECKHUX MMPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX IIPOIIECCOB;

6) chopMupoBaTh TOHUMAHUE 3HAYUMOCTU JTOCTUKEHUN XUMUYECKON HAYKU H
TEXHOJIOTUMN JJIsl pa3BUTHUS COITMATBHON 1 TTPOU3BOJICTBEHHOM cep.

IlepeyeHb MIAHUPYEMBIX pPe3yJabTATOB



B xome ocBoenust paboueit mporpaMMbl 00IIe00pa30BaTEILHON TUCITUTLTUHBI
00y4aroIUMHUCS OCBAUBAIOTCS CIEAYIONTNE YMEHUS U 3HAHUS:

Pe3ynbrarhl mo 001meo06pa3oBaTeIbHON TUCIUILINHE

Koxg OK u IIK (IpeaMeTHbIE pe3ynbTaThl)
Ymenus 3HaHHUs

OK 01. BeiOupats B 4acTH TPYAOBOIO | - BIAJETh CUCTEMOM XMMHUYECKUX
CIIOCOOBI peLICHUs BOCIIMTAHMS: 3HaHUH, KOTOpas  BKIIIOYACT:
3aja4 - TOTOBHOCTb K  TpPYyHy, | OCHOBOIIOJIATAIOLIHE HOHATHUSA
npodeccuoHanbHON OCO3HAHUE LHEHHOCTH | (XUMMYECKMI  DIIEMEHT, aToM,
JEATENbHOCTU MacTepcTBa, TPYAOIIO0HE; JIEKTPOHHAsi 000JI0YKa aToMa, s-,
HIPUMEHUTEIBHO K - TOTOBHOCTh K AaKTHUBHOH | p-, 0-3JI€KTpOHHBIC  OpOUTAIH
pasIUYHbIM JESITEIbHOCTH TEXHOJIOTUYECKOH | aTOMOB, UOH, MOJIEKYJIa,
KOHTEKCTaM U COLMAIBHON HAIPaBICHHOCTH, | BAJIECHTHOCTb,

CIIOCOOHOCTh WMHULUMPOBATh,
IUIAHUPOBATh U CAMOCTOSTEILHO
BBITOJIHATH TaKyIo
JIeATEIIbHOCTD;

- MHTEpEC K Pa3IuYHbBIM chepam
npodeccuoHaIbHOM
NeSITeTTbHOCTH,

OBiajeHue yHHMBeEpPCAJIbHBIMH
y4eOHBIMH TO3HABATEIbHBIMHU
JelCTBUSIMH:

a) 0a3oBble JIOTHYeCKHe
JelCcTBHA.

- CaMOCTOSITEIIEHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIMBATh CYLIECTBEHHBIN
NMpPU3HAK WJIM OCHOBAaHUS s
CpaBHEHHUA, KiacCUPUKAIMU U
0000IIeHHS;

- OIIpEACIIATh LENH
JIeATEIbHOCTH, 3a/1aBaTh
rmapameTpsl ¥ KpPUTEPUM HX
JOCTHIKCHUS,;

- BBIIBJIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B

paccMaTpUBaEMBbIX SBJICHUSX;
- BHOCUTh  KOPPEKTHUBHI B
JIEATEIBLHOCTD, OILICHUBATh
COOTBETCTBHUE pe3yabTaToOB
LEJISM, OILICHUBATH PUCKH
MOCJICJICTBHH JIEITEIILHOCTH;

- pa3BHBAThH KpeaTHUBHOE
MBIIIICHHE npu pelieHnn
KU3HCHHBIX TIPOOIEM

0) 0azoBbIE
HCCJIeI0BaTEIbCKHUE 1eHCTBUS
- BIAJCTh HaBBIKAMU y4eOHO-

ANEKTPOOTPHULATEIBLHOCTb,
CTECNIEHb OKMUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA  00BEM, YIJIepOJIHbIN
CKeJeT, GyHKIMOHATIbHAS TPYIIIA,
panuKal, W30MEpHs, H30MEpBHI,
FOMOJIOTMUECKUN PpsAZl, TOMOJIOTH,
yIJI€BOLOPOABI,  KHCIOPOL- U
a30TCOJEpKAIIUE  COEIMHEHUS,
OMOJIOrNYECKU AKTHUBHBIE
BelecTBa  (YIJIEBOJBI,  KHPHI,
OclKu), MOHOMEp,  TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS,  KpUCTalNIn4YecKas
pelIeTka, THUNBl  XUMHYECKHX
peakuuin (OKHCITUTENBHO-
BOCCTaHOBUTEIIBHBIE, 9K30-U
SHAO0TEPMUYECKUE, peakuuu
MOHHOro  OoOMeHa),  pacTBOp,
ANEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
JNEKTPOJINTUYECKAS
JUCCcoLaNus,
BOCCTaHOBUTEIIb, CKOpPOCTh
XUMHYECKOU peakuuu,
XUMHYECKOE PABHOBECUE), TEOPUN
U 3aKOHBI (TE€OpUs XUMHUYECKOIO
CTPOEHMSI OPTaHUYECKUX BELIECTB
AM. byrtneposa, Teopus
ANEKTPOIIUTUYECKON
JUCCOIMAIMK,  MEpUOJANYECKUI
3akoH [[.1A. MenpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XHUMHUH,
(aKTOJOTMUECKUE CBEICHHUS O
CBOMCTBAaX, COCTABE, MOJYYECHUH U
6€30I1acCHOM VICII0JIb30BaHUU

OKHCJIUTEIIb,




HUCCIIEN0BATEIbCKON u

MIPOEKTHOMN JIeSITEIIbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

- BBISIBIIATH MPUYUHHO-
CJICICTBCHHBIE CBSI3U u
aKTyaJIu3upOBaTh 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee
pelIeHus, HaXOAUTh APTyMEHTHI
JUIi  JOKa3areilbCTBa  CBOMX
YTBEPKJICHHH, 3a/1aBaTh
rapaMeTpbl u KpUTEpUU
pelieHus;

- AQHaJM3UPOBATH MOJIYYEHHBIE B
xoze peuieHus 3a/1a4u
pe3yJIbTaThl, KPUTHYECKU

OOCHUBATL HUX AOOCTOBCPHOCTD,
MMPOrHo3nupoBaTb H3MCHCHUC B
HOBBIX YCJIOBUSIX;

- YMCTb IMNCPCHOCUTHL 3HAHHA B

[I03HABATEIIbHYIO u
PaKTUYECKYIO obJracTu
KU3HENEATENBHOCTH;

- YyMETh WHTETPUPOBATH 3HAHHS
u3 pasHbIX MPEAMETHBIX
obnacreii;

- BBIABHMTaTh HOBBIE  HJIEW,
peiaraTh OpHUTHHAJIbHBIC
MIOJIXO/IbI K PEIICHHUS;

- CIIOCOOHOCTH 1704
HCITOJIB30BaHMUs B

MO3HABaTEJIbHON MW CONUAIBLHON
MPaKTUKE

Ba)KHEHIITNX HCOPraHN4YCCKUX U
OpTraHNYCCKUX BCIUICCTB B 6LITy u

PAKTUICCKOM JEATEILHOCTH
YEJIOBEKA;

- YMETh BBISBJIATH XapaKTEPHBIC
HpI/ISHaKI/I nu B3aUMOCB3b

U3YYEHHBIX MOHATHH, NMPUMEHSITH
COOTBETCTBYIOIIME TOHATHS MPU
ONMCAHUU CTPOCHHUS U CBOMICTB
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB U UX [pEeBpalICHHUI;
BBISIBIIATD B3aUMOCBSI3b
XUMHYECKHUX 3HaHUU c
MOHATUAMH UM TIPEICTABICHUSIMHU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJIb30BATh
HAaMMEHOBAHMS XUMHUYECKUX
COCIMHEHUM  MEXIYHAapOJHOIO
coro3a TEOPETUIECKON u
MPUKJIAHON XUMUH "
TpPUBHAJIbHBIC HA3BaHUSA
BOKHEUINIUX BEIIECTB (STHUJIEH,
alleTW/IeH, [JIMLEpUH, ¢eHo,
dbopmanpaeruu, YKCyCHast
KHUCJIOTA, TIUIMH, YTrapHbIA ras,
YTJIEKUCIIBIA ras, aMMHUAK,
raimieHass M3BeCTb, HeraiieHas
W3BECTh, TUThEBas cojla H
JIPYTHUX), COCTaBIATH (HOPMYIIbI
HEOPraHUYECKUX U OPTraHUYECKUX
BEILECTB, YPAaBHEHUS XUMHUECKUX
peakiuii, OOBICHATH UX CMBICIH;

IIOATBEPKIAATh XapaKTepHbIE
XUMHUYECKHE CBOWMCTBA BEIISCTB
COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMU W 3alUCAMH
YpaBHEHUH XUMHYECKUX
pEeaKIHnii;

- YMETh YCTaHAaBJIMBATh
NPUHAJICKHOCTh W3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB K ONPEACICHHBIM

KJIaccaM M Tpynmnam COeANHEHUH,
XapakTepu30BaTh WX COCTaB |
BayKHEHIIIHE CBOICTBA;
OTIPENIEATh BHJIBI XMUMHYECKHUX
cBs3ell  (KOBaJICHTHasl, HWOHHas,
MeTaJuTHdecKas, BOJIOPO/IHAS),
TUIBl KPUCTAINIMYECKUX PELIETOK
BEIIECTB; KJIacCU(PUITUPOBATH
XUMUYECKHUE PEaKIINH;




- chopMupoBaTh MpeACTaBICHUS:
0 XHUMHYECKOM COCTaBIIOLIEH
€CTECTBEHHOHAY4YHOH  KapTUHBI
MHUpaA, POJM XUMHUU B TO3HAHHUU
SBJICHUH HIPUPOJIBI, B
(GOpMHUpPOBAaHUM  MBIIUICHUS U
KYJbTYpPbI JIMYHOCTH, ee
(YHKIMOHATIBHOH TPaMOTHOCTH,

HEOOXOAMMOM  IIJIi  pEeIICHUs
MPAKTUYECKUX 3ajau H
DKOJIOTHYECKHU 000CHOBAHHOTO

OTHOIIEHUSI K CBOEMY 37I0POBbIO U
IPUPOJIHOIL cperie;
- YMETb IPOBOJMUTH pacueThl IO

XUMHAYECKHM bopmynam u
ypaBHEHHSIM XUMUYECKUAX
peaknmuié ¢ KCIOJIb30BaHHEM
(buznuecKux BEJIMYUH,
XapaKTepU3YIOIIUX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObemMa (HOpMalbHbIE
yCIOBHS)  Ta30B, KOJIMYECTBA
BEILIECTBA, UCTIOJIb30BATh

CUCTCMHBIC XHUMHWYCCKHUC 3HAHHA

JUIsL  TIPUHATHS ~ pEUIeHUud B
KOHKPETHBIX YKU3HEHHBIX
CUTyalUsIX, CBSA3aHHBIX c

BCIICCTBAMU U UX IIPUMCHCHHUCM

OK 02. Ucnonw3oBath
COBpPEMEHHBIE CPECTBA
MOUCKA, aHaJIu3a U
WHTEPIpETaun
uHpopMalnu 1
nH(pOpMalIOHHbIE
TEXHOJIOTUH JIs
BBINOJIHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JesTeNbHOCTH

B oGmactu HOCHHOCTH HAYYHOT'O
IIO3HAHUA:

- c(OopMHPOBAHHOCTh
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HayKH "
00111eCTBEHHOH MPaKTUKH,
OCHOBAaHHOTO Ha  JHanore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MecTa B

MOJIMKYJIBTYPHOM MHUPE;
- COBEPUIEHCTBOBAHUE S3BIKOBOM
YU YUTATEIIbCKOM KYJIbTYPhl Kak
cpencTBa B3aUMOJICUCTBUS
MEXJYy JIOJbMU W TO3HAHUSA
MHpA;

- OCO3HAHHE LICHHOCTU HAY4YHOU
JCATCIIbHOCTH, TOTOBHOCTH
OCYILECTBIATh  NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO
JIEATENIbHOCTh MHAMBUAYAIBHO U
B I'PYIIIC,

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU

- YMCTb IIaHUPOBATDh u
BBITTOJIHATH XUMHYECKHI
OKCIICPUMCHT (Hp CBpaIlICHUA
OpTraHU4YCCKUX B€IICCTB npu

HarpeBaHuy, MOJTy4YE€HUE STUIIEHA
U  U3YyYEHHE  €ro  CBOICTB,
KayeCTBEHHbIE  PEaKUMH  Ha
aJIBJIETU/BI, KpaxMall, YKCYCHYIO
KHUCJIOTY, JeHaTypamusi OeJlKOB
npu HarpeBaHuH, I[BETHbIE
peakuuu  OeNKOB;  IPOBOJUTH
peakuud  HMOHHOTO  oOMeHa,
OnpeiensiTh  Cpeay  BOIHBIX
pacTBOpOB, KayeCTBEHHBIE
peakuuu Ha cyibdar-, KapOoHaT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHWUS; peuarb
HKCHEPUMEHTAIbHBIE 33JaYdl IO
TeMam "MeTtamibr" 51
"Hemeramnsl") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKA
0€30MacHOCTH MpHU OOpalleHUH C
BELIECTBAMH U  JaOOpaTOpPHBIM
000pyJIOBaHUEM;  MPEJCTABISATh




y4eOHBIMU
JICUCTBUSIMU:
B) paboTa ¢ MH(pOpMaIIHEH:

- BIIQJICTh HABBIKAMH IOJYYCHUS
uH(pOpMallUd M3 HMCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh [OMCK, aHalu3,
CHCTEMaTH3aIIHIO u
UHTEpIpeTalui0  UHpopManuu
pa3MYHBIX BWAOB H  (opMm
MpeJICTaBICHMUS,

- CcO3I1aBaTh TEKCThI B
pa3aNyYHbIX (popmarax ¢ y4yeTom
Ha3HayeHWs uWHpOpMAUU W
LEJIEeBON ayTUTOPUH, BBIOUpas
ONTUMAJIBHYIO bopmy
MPEJICTABJICHUS U BU3yaTH3alUy;
- OLEHWBATh  JIOCTOBEPHOCTH,
JETUTUMHOCTh HWH(pOpPMAIUH, €€

IIO3HaBaTCIbHBIMU

COOTBETCTBUE  IPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCMOJIb30BaTh  CPENCTBa
MH(OPMaLMOHHBIX u
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI B peleHnu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3aJad  C
COOIIOIEHUEM TpeboBaHMi
SPrOHOMHUKH, TEXHUKU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepeKeHns, MPaBOBBIX
U OTUYECKHX  HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

- BIAJETh HaBBbIKAMU
pacrio3HaBaHWSA W 3aIUTHI
uHpopManu,

MH(OPMaLIMOHHON 0€30MacHOCTH
JMYHOCTH

PE3yIbTaThI XMMHYECKOTO
9KCIepuMeHTa B (opMme 3amucu
YPaBHEHUH  COOTBETCTBYIOIINX
peakmmii ¥ (HopMyIupoBaThH
BBIBOJIBI  Ha  OCHOBE  JTHX
pe3yIbTaTOB;

- YMETb aHAIM3UPOBATh
XUMHUYECKYIO nH(pOpMAIHIO,
HOJTy4aeMyIo u3 pa3HbIX

HCTOYHUKOB (CpPEICTB MaccoBOI
uHpopmauuu, cetb VHTepHET U
Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/aMH
HAay4YHOr'o IO3HAaHUA BCIICCTB H
XUMHUYECKUX SIBJICHUI
(mabmroncHwme, HU3MEepeHHe,
9KCHEPUMEHT, MOJICTUPOBAHUE);

- YMETb NPOBOAUTH PacCyYeThl II0

XUMHYECKUM dopmynam U
ypaBHEHUSIM XUMHYECKHX
peakuuii ¢  HCHOJIb30BAHUEM
bu3nueCcKuX BEJINYNH,

XapaKTEpU3YIOIUX BEIIEeCTBA C

KOJIMYECTBEHHOM CTOPOHBI:
Mmaccel, oObemMa (HOpMalbHbIE
yCIOBUS)  ra3oB,  KOJMYECTBA
BEILIECTBA; UCTIOJIb30BATh

CUCTCMHBIC XHUMHWYCCKHUC 3HAHHA

JUIsL  TIPUHATHS ~ pElIeHUuH B
KOHKPETHBIX YKU3HEHHBIX
CUTyalMsIX, CBSA3aHHBIX c

BCIICCTBAMU U UX IIPUMCHCHHUEM

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTBHL K CaMOpaSBI/ITI/IIO,
CaMOCTOSITEIIbHOCTH u
CaMOOITPENETIECHHUIO;

-OBJIQJICHUE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM
U COITMAIbHOM JIeATEIbHOCTH;

OBnageHne  yYHHUBEpPCAIBHBIMU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) COBMeCTHas JIeATeIbHOCTD:
- TMOHUMATh H HCIOJH30BATh
MpEeUMyIIecTBa KOMAHJIHONH U

- yMeTh  IUIaHUpPOBaTb |
BBITIOJIHATH XUMHUYECKUN
SKCIEPUMEHT (mpeBpaieHus
OPraHMYECKHUX  BELIECTB  IpH
HarpeBaHuu, MOJyuYeHUE ATHUIIEHA
U  U3y4YEHHE €ro  CBOWCTB,
KauecTBEHHbIE  pEaKIUH  Ha

AIbACTUABI, KpaxMall, YKCYCHYIO

KHCJIOTY; JeHaTypanus OelKoB
IpU  HArpeBaHWH,  LIBETHBIC
peakuuu  O€NKOB;  IPOBOJAUTH
peakiMM  HOHHOTO  OoOMeHa,




WHIUBUTyaJIbHON PabOTHI;

- TNPUHHUMATh LEJIU COBMECTHOM
JIEATEIIbHOCTH, OPraHU30BBIBATH
U KOOPAUHUPOBATH JEHUCTBUSA 110
€¢ JOCTHKEHHIO: COCTaBJIATH
IJIaH JEUCTBUHM, paCHpeneiaTh

polu ¢ y4eToM  MHEHHH
Y4aCTHUKOB 00CyX/1aTh
PE3yIbTaThI COBMECTHOM
paboThl;

- KOOPIMHHUPOBATH U BBHIIOJIHATD
paboTy B YCIIOBHUSIX PEAJIbHOTO,

BUPTYaIbHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICIICTBUS;

- OCYWIECTBISTh  IMO3UTHUBHOE
CTpaTermuecKkoe TOBEIEeHUE B
Pa3INYHBIX CUTYaIUsIX,
TPOSIBIISIT TBOPYECTBO "
BOOOpaxeHue, OBIThH
WHUITUATHBHBIM

OBnaseHue  yHUBEPCAIbHBIMU

PETYJIATUBHBIMU JICHCTBUSMU:
r) OpuHsITHEe Ce0si Hu JpYrux
JIIOJICH:

- IPUHHUMATH MOTHBBI "
apryMEHTBbl IPYIUX JIOAEH IpU
aHaJIn3e pE3yIbTaTOB
JIeSATEIbHOCTH;

- IprU3HaBaTh CBOC IPABO U

ONpeAensiTh  Cpeay  BOIHBIX
pacTBOpOB, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, kKapOoHAT-
U XJOpPHUA-aHUOHBI, HA KATHOH
aMMOHUS; peuiarb
HKCHEPUMEHTAIbHBIE 33Ja4ll IO
TeMaM "Meramnbt" u
"Hemertamnbl") B COOTBETCTBUU C
paBUJIaMU TEXHUKHU
0€30MacHOCTH TIpHU OOpaIleHUH C
BellecTBaMH U J1abOpaTOPHBIM
o0opy/loBaHUEM;  TPEICTaBIATh
PE3yNbTaThI XUMHYECKOT0
JKCIepuMeHTa B (opMme 3amucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakmmii ¥ (HopMyIUpPOBATH
BBIBOJBI ~ HAa  OCHOBE  O3TUX
pe3yabTaToB

IIpaBO  Jpyrux JIIOJAEH  Ha

OIINOKH;

- pa3BuBaTh  CIOCOOHOCTh

MOHUMATh MHpP C TO3ULUHU

JIPYTOro 4eoBeKa
OK 07. CogneiicTBOBaTh B obmactm  sKojormveckoro | - chopMHpOBaTh MPEICTABICHUS:
COXPaHEHUIO BOCHHUTAHUS: 0 XHMHYECKOM COCTaBIISIOIICH
OKpY’Karolllen Cpeabl, - c(hOpMUPOBAHHOCTh | ECTECTBEHHOHAYYHOW  KapTHUHBI
pecypcocOepeKeHHIo, 9KOJIOTHYECKOM KYJIBTYpHI, | MUpa, POJU XUMHU B TO3HAHHUH
MIPUMEHATH 3HAHUS IMOHMMAaHUE BIUSHUS COLMAILHO- | SBICHUI MPUPOJIBI, B
00 M3MEHEHUH KJIMMaTa, | IKOHOMHUYECKUX TIPOIIECCOB Ha | (OPMUPOBAHUU  MBIIUICHUS U
MIPUHIIMAITBI OEPEKITUBOTO | COCTOSIHUE MPUPOIHOMN U | KyJbTYpbI JINYHOCTH, ee

MIPOU3BOJICTBA,
3pPEKTUBHO
JICVCTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUIX

COIMAJIBHOM CpeNbl, OCO3HAHNE
r7100a1bHOTO XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;

- TUIAHUPOBaHUE U

OCYILIECTBJICHUE  JEHUCTBUU B
OKpY’KaloIllel cpele Ha OCHOBE
3HaHUS  LEeJIed  yCTOMYUBOIO

Pa3BUTHSA YEIIOBEYECTBA;
AKTHUBHOE HENpPUATHE IECHUCTBUU,
IIPUHOCSIIMX BpeJ OKPYXKaroLen

(YHKIIMOHATIBHOW  IPaMOTHOCTH,

HEOOXOAMMOM ANl pelleHus
MPaKTUYECKUX 3ajad u
9KOJIOTHYECKH  OOOCHOBAaHHOTO

OTHOIICHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEE;

- yMeTh coOmroaTh TpaBuia
9KOJIOTUYECKH  LeJIeco00pa3Horo
MOBEICHUS B OBITY U TpPYAOBOI
JESTEIbHOCTH B HENSIX




cpene; COXPAHEHHS CBOETO 310pPOBbS M
- yMeHHe IIPOTHO3UPOBATH | OKPYXKAIOLIEH MPUPOIHON CPENBL;
HeOJaronpusTHole YUUTBIBATh OIIACHOCTh
JKOJIOTHYECKHE IIOCJICJICTBHSL | BO3JICHCTBUSA Ha JKUBBIE
IPEIIPUHUMAEMBIX  JICUCTBUM, | OpPraHU3MBbI OIIpEAEICHHBIX
IIpeA0TBpalIaTh UX; BEILIECTB, IIOHUMAs CMBICII
- pacummMpeHue OIbITa | IIOKA3aTels IIpeenbHON
JIEATEIIbHOCTH  JKOJIOTMYECKOHU | TOIYCTUMOW KOHLICHTPALIUH.
HAIPABJICHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM
U COLIMATIBHOU JIEITEIILHOCTH

[1K 1.4. OcymecTBisaTe | - MIOHUMATh U | chopMHpOBATH NMPEACTABICHUS: O
yIipaBlieHHE UCTOJB30BaTh  TMPEHMYIIECTBA | XUMHUYECKON COCTAaBJISIOLICH
YUpEKICHUEM KOMaH/JHOW WM WHIMBHIYaJbHON | €CTECTBEHHOHAYYHOH  KapTHUHBI
(opranuzanueii) paboThI; MHpa, B ee (yHKIHOHAIHLHOU
COIMAJIBHO-KYJIBTYPHOU | - NPUHUMATh IIeJIM | TPAaMOTHOCTH, HEOOXOJUMOM ISt
cdepsl ¢ IPUMEHEHNUEM COBMECTHOM JESTENbHOCTH, | PEeHICHUS] MPAKTHYECKUX 3a1ad |
COBPEMEHHBIX METOAMK | OPraHU30BBIBAThH U | DKOJIOTHYECKH  OOOCHOBAHHOTO
OpraHu3aIH KOOPJAWHUPOBATH JICHCTBHSA 110 €€ | OTHOIICHHUS K CBOEMY 3/I0POBBIO H
COIMAJBHO-KYJIBTYPHOU | JOCTHM)KEHHIO: COCTaBIISTH IUIAH | B pabote JTFOOUTETHCKOTO
NeSITeTbHOCTH, NEMCTBUH, paclpeneNsaTh PO C | TBOPUECKOTO KOJUIEKTHUBA,
UH(POPMAIIMOHHBIX U y4eTOM MHEHHMH YYaCTHHKOB | JJOCYTOBOTO (hOpPMHpOBAHMUSL.
TEJIEKOMMYHHUKAIIMOHHBIX | 00CYKIaTh pe3yIbTaTHI
TEXHOJIOTHUH. COBMECTHOH paboThI;

- KOOPJAMHUPOBATh "

BBIMIOJHATh PaboTy B YCIOBHSIX
peanbHOro, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

[IepedyeHp TUUYHOCTHBIX PE3YJIBTATOB PEATU3ALMHU IPOTPAMMBbI BOCIIMTAHUS C

Y4ETOM

0COOEHHOCTEN

CIICOHUAJIbHOCTH

51.02.02

CounanbHO-KYJIbTYpHas

NEeATEeNIbHOCTh 10 BuAy OpraHu3anus W TOCTAHOBKA KYJIBTYPHO-MAaCCOBBIX
MEPOIPHUITUNA U TEATPATU30BAHHBIX IPEICTABICHUM.

HanmeHOBaHME TMYHOCTHBIX PE3YJIBTATOB Coornece
Kon JIP Hue ¢ OK,
0 CIEeUATbHOCTH
I1K
JIP 4 [TposiBisirOIMI M IEMOHCTPUPYIOLIMI yBakeHME K JoaaM Tpyna, | OKOI,
OCO3HAIOIIMKA IEeHHOCTh coOcTtBeHHOro Tpyaa. Crpemsmuiica k| OKO02,
(GbOpMUPOBAHUIO B CETEBOW Cpejie JIMYHOCTHO U MPO(hecCHOHATBLHOTO OK 04
KOHCTPYKTHBHOTO «II(POBOTO CIICTAY. K 1.4
JIP 9 CobOmromaronii ¥ mpomaraHaupyromuii  mpaBuia 3p0opoBoro  u | OK 04,
OezomacHOrOo oO0Opa3a JKW3HH, CIOPTa; NPEAYNPESKIAMUN JTHO0 OK 07
[PEOI0JICBAIOIINN 3aBUCUMOCTH OT aJKOroJjsi, Tabaka, MCUXOAKTHBHBIX
BEIIECTB, a3apTHbIX Urp U T.1. COXpaHAIOMUNA TMCUXOJIOTUYECKYIO
YCTOMYMBOCTb B CUTYaTUBHO CJIOKHBIX MJIM CTPEMUTEIIBHO MEHSIIOLINXCS
CUTYaIUsAX
JIP 10 | 3aboTsmuiics 0 3amuTe OKpYXaroleil cpeabl, COOCTBEHHONH U UyKOi OK 07
0€30MacHOCTH, B TOM YHUCJIe IHU(POBOM. K 1.4
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2. CTPYKTYPA M COJAEPXKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCLHUTIJIMHBI

2.1. O0bem 001Ic00pa3oBaTENbHOM JMCHMILINHBI M BUABI Y4eOHOI padoThI

Bua y4eOHO# neATeJIbHOCTH Obnem
4acoB
O60bem paboueii MporpaMMbl THCHUTITHHBI 72
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 72
B TOM yHclie B (hopMe IPaKTUUECKON MOJrOTOBKU:
B TOM YHCJIE:
TEOpeTHYeCcKoe 00yueHue (JICKIMU, YPOKH) 30
MIPaKTUYECKHE 3aHATHS, 1a00paTOPHBIE 3aHATHS 28
KOHTPOJIbHBIE pabOTHI 6
1pohecCHOHAIbHO-OPHUEHTHPOBAHHOE 6
CamocrosiTesibHass paboTa o0yuyawuierocs (Bcero)
B TOM YHCJIE!
U3y4eHHE Yy4eOHOIro/TeOpeTHdYeckoro Marepuana (M0 KOHCIEKTaM
JIEKIMI), N3y4eHHE OCHOBHOM U JIOTIOJHUTEIbHON JIUTEPATYpPhl
MOJrOTOBKA K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSTHSIM
BBITNIOJTHEHHE 3a/IaHUi TpernoaBarens (JoMairHeil paboThl)
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTaluu
IIpomexyTouHas arrecTauus MIPOBOIUTCS B dbopme 2
muddepeHIMPOBAHHOTO 3a4eTa (B xoz1
IIOCJICOHETO
3aHATHSA)
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2.2. Conep:xkanue o6meodpa3zopareabHoi gucunannbl OJ1.12 Xumus

HaumenoBanue Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUuM AesITeJIbHOCTH Oo0bem
Pa3aesI0B H TEM 00yYarmmxcs B yacax
1 2 3
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa 6
Tema 1.1. Ctpoenue| OcHOBHOe co/iepKaHHe 4
aTOMOB TeopeTnueckoe odyueHnue: 2
XUMHYIECKUX CoBpeMeHHass MoJelb CTpoeHHss aToma. CHMBOJIMYECKHN S3bIK XMUMHHU. XHUMHYECKHHA DIJIEMEHT.
JIEMEHTOB H DnekTpoHHass KoHurypanus aroma. Kiaccupukaius XUMHUYECKHX 3JEMEHTOB (S-, P-, O-3JI€MEHTBI).
fipupoaa BanentHbie 3JIEKTPOHBI. BaneHTHOCTSD. DneKTpOoHHAas pupozaa XUMHYECKOU CBS3H.
XUMHYIECKOU CBA3M | 73 11eK TpOOTPHUIIATEILHOCTD. BUIbI XUMUYECKOW CBSI3U (KOBAJICHTHAsI, HOHHASI, METAJUTMYECKas, BOJIOPOIHAS)
1 CIIOCOOBI €€ 00pa3oBaHUs
IMpakTHyecKue 3aHATHSA: 2
Penienue 3alaHuii Ha MCMOJIb30BAaHUE XUMHUYECKOW CUMBOJIMKU M Ha3BaHWI COCIMHEHUN 110 HOMEHKIIATYpE
MEKTYHAPOIHOTO COK03a TEOPSTUYCCKOW U MPHUKIATHON XMMUHM M TPUBUAIBLHBIX HAa3BaHHI JUIS COCTABIICHHUS
XUMHYECKHX (OPMYIT JBYXaTOMHBIX COCIUHEHUH (OKCHAOB, CyIb(UIOB, TUAPUAOB U T.I.) U JPYIHX
HEOPraHUYECKUX COCTUHEHUI OTICIBHBIX KIIACCOB.
[IpakTUyeckue 3aJjaHus HA YCTAHOBJICHHUE CBS3M MEXIY CTPOSCHHEM aTOMOB XHMMHYECKHX 3JCMEHTOB U
MepUOANICCKAM HM3MCHCHHUEM CBOWCTB XHMHYECKHX O3JICMEHTOB M WX COCIUHECHUH B COOTBETCTBUH C
nosoxeHneM [leproIniecKoll CHCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2
Hepuonnyeckuii | IlpakTHYecKHe 3aHATHS: 2

3aKO0H U TA0JM1IA
J.A. MenneneeBa

[leproauueckas cucreMa xuMuueckux 3yemMeHToB J[.M. MenneneeBa. ®usnueckuii cmoicha [lepuoanueckoro
3akoHa [[.V1. MenneneeBa. 3akOoHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX MU
[IPOCTHIX U CJIOKHBIX BEILECTB B COOTBETCTBUHU C MOJIOKEHUEM XMMHUUYECKOro 3yieMeHTa B lleproanyeckoi
cucteMe. MupoBo33peHUecKoe U HayuHoe 3HaueHue [lepnoaunyeckoro 3akona /.M. Menneneesa. [Iporunossr
JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX AJIEMEHTOB.

Pemenre TpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUN Ha XapaKTEePU3AIMI0 XHMHYECKUX
hiieMeHTOB  «MeTalndeckiue / HEeMETATUYECKHEe CBOWCTBA, 3JIEKTPOOTPULIATEIHPHOCTh XUMHUYECKUX
PJIEMEHTOB B COOTBETCTBUM C HMX 3JIEKTPOHHBIM CTPOCHHEM U MOJOKEHUEM B MEPUOIUYECKOU CHUCTEME

XUMHYECKUX d1eMeHTOB J[.J. MeHaeneeBay
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Pazjnen 2. Xumuveckue peakiumn

10

Tema 2.1. Tunsl OcHoOBHOE co/iep:KaHue 4
XHMHHECKAX Teopernyeckoe o0yueHue: 2
peaxiiu Knaccugukanus 1 TUIBI XUMHUUYECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUE
YPAaBHEHHI peaKkLUii COSANHEHHSI, PA3JIOKEHHsI, 3aMeIeHIsI, 0OOMEeHa, B T.4. PEaKIHii TOPEHUs!, OKUCIICHUS-
BOCCTAHOBJICHHUS.
YpaBHeHUsI OKMCIeHUs-BoccTaHOBJIeHUs. (CreneHb  okucieHus. OKUCIUTETh UM BOCCTAHOBMTEIb.
CocTaBieHUe M YPAaBHMBAHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA METOIOM 3JIEKTPOHHOIO)
OanaHca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUU B IPUPOAE, INPOU3BOACTBEHHBIX IIpolieccax MU
PKU3HEIeATEIbHOCTH OPraHu3MOB
[IpakTHYecKue 3aHATHSA: 2
KosinyecTBeHHbIE OTHOLIEHHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHM M pacyeThl IO
YPaBHEHUSAM XMMUYECKUX peakuuid. Moiib Kak euHHIa KOJIMYecTBa BemiecTBa. MousgspHas macca. 3aKOHBb]
COXpaHEHMsI MacChl U SHEpruu. 3akoH ABoraapo. MomspHblii 00beM Tra3oB. OTHOCUTENbHAs IUIOTHOCTb
ra3oB. PacueTsl 1Mo ypaBHEHUSM XMMHMUYECKHUX PEAKLMH C HCIOJIb30BaHHWEM Macchl, o0beMa (HOpMaJlbHbIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJiep:KaHue 4
daexkrpoantuyeck Teopernyeckoe odyuyenne: 2
ast AMCCOnUAUS W Teopprs a1ekTpONUTHYCCKON  aucconuannn. VIOHBL DJNEKTPONMTHI, HEIEKTPOIUTHL Peakuuy HOHHOTO
HOHHDBIH 00MeH oGy e, CocTaBeHue peakuuii HOHHOrO 0OMeHa IyTeM COCTABICHHS MX MONHBIX M COKPAIICHHBIX HOHHDIX
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE peaKIMK. 3aJaHUs Ha COCTaBICHUE NOHHBIX PEaKIUI
JIaGopaTopHbIe 3aHATHS: 2
JlaGopatopHas paboTa “TUIBl XUMUYECKUX PeaKIui’”.
lccnenoBanue TUIOB (IO COCTaBY U KOJIMYECTBY HMCXOJHBIX M OOpPa3yIOIIMXCS BEIIECTB) M MPU3HAKOB
XUMHUYeCKHX peakuuil. [IpoBeneHne peakuuii MOHHOTO OOMEHa, OMpejAeTeHHEe CPeAbl BOJHBIX PAaCTBOPOB.
3aaHusl HA COCTaBJICHUE HOHHBIX peakluuit
KonTpoabnas CTpoeHue BellecTBa U XUMUUYECKNE PEAKIINH 2
padora Nel
Pasnea 3. CTpoeHne ¥ CBOICTBA HEOPIAaHMYECKHX BeLIEeCTB 16
Tema 3.1. OcHOBHOe coep:KaHue 4
Knaccuduxanus, TeopeTnyeckoe o0yueHHe: 2
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HOMEHKJIATYpPa U
CTpoeHmne
HEOPraHUYeCKUX
BelecTB

[Ipenmer Heopranmveckoil xumuu. Kiaccudukanus HeOpraHm4eckux BemlecTB. [IpocTeie W CIOXKHBIC
BeriecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCH[BI, 'MJIPOKCUABI, KUCIOTHI, coyn). B3aumocss3b
HEOPraHMYECKUX BEIIECTB. ATrperaTtHble COCTOSHHUS BemlecTBa. Kpucrammueckue u amop(HbIe BeliecTBa.
Tunbl KpUCTAJUIMYECKMX PpEHIETOK (ATOMHAasi, MOJIEKYJspHas, HOHHAas, MeTajulndyeckas). 3aBUCHUMOCTb
(pU3UUECKUX CBOMCTB BELIECTBA OT THIIA KPUCTAUTMIECKOM pEIIeTKH. 3aBUCUMOCTh XMMUYECKON aKTHBHOCTH
BEILIECTB OT BHJIa XUMUYECKOM CBSA3M U TUIIA KpUCTAIIMUECKON pemeTku. [IpuunHbl MHOrooOpasus BeIecTB

HpaKaneCRue 3aHATHUA:

HoMeHk1aTypa HEOpraHMYeCKHX BEILECTB: Ha3BaHUE BEILECTBA UCXOMAS U3 UX XUMUYECKON (OPMYIIbI UIIH
COCTaBIICHHE XUMUYIECKOU (DOPMYITBI MICXO/sI M3 Ha3BaHUS BemiecTBa o MexayHapoaaon (MIOITAK) wim
TPUBUAIBHON HOMEHKJIATYPE.

PemieHne mnpakTHUECKMX 3aJaHAN 10 KJIACCH(HMKAIMK, HOMEHKIATYpe U XUMHUYECKUM (opMynam
HEOPraHMUYECKUX BELIECTB PA3JIMYHBIX KIacCOB (yrapHbli a3, yrieKHCIbli Ta3, aMMHaK, raileHas U3BeCTb,
HeraleHasl U3BeCTb, IUThEBAs COAA U JIPYrMX): Ha3blBaTb U COCTAaBIISATH (DOPMYJIBI XUMUYECKHX BEIIECTB,
OIPEAEIIATh IPUHAUIEKHOCTD K KJIACCy.

cToOuyHUKH XUMUYECKOW HHpopMaIuK (cpeacTB MaccoBoi MHPopMaluu, ceTb uTepHer u apyrue). Ilouck|
MH(OpPMAalLlMKU 110 Ha3BaHUAM, HJIEHTH(UKAaTOpaM, CTPYKTYPHBIM hopMynam

Tema 3.2. ®usnko-
XUMHYECKHE
CBOMCTBA
HEeOPraHu4eCKHX
BeleCTB

OcHOBHOE coaepKaHue

Teopernueckoe o0yueHune:

Mertamnel. OOmue ¢u3nyeckue M XUMHYECKHE CBOWcTBa MeTayuioB. CrnocoObl mosydyeHus. 3HAueHHUE
METaJUIOB M HEMETAJUIOB B MPUPOJIE M JKU3HEAEATEIbHOCTH YeJIoBeKa U opraHu3MoB. Koppos3us meramos:
BB KOPPO3UH, CIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hewmertamnel. O6mue ¢uznyeckre ¥ XUMHUYECKHUE CBOWCTBA HEMETaUIOB. THUIMYHBIE CBOMCTBA HEMETAJIOB
IV— VII rpynn. Knaccudukauuss 1 HOMEHKJIaTypa coequHEHHl HeMmeTaiioB. KpyroBopoTsl OHOreHHBIX
DIIEMEHTOB B PUPOJIE

XHUMHUYeCKe CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IJIOB, THAPOKCUAOB, KHCIIOT,
colleii u I[p) 3aKOHOMepHOCTI/I B H3MEHEHHHU CBOMCTB MMPOCTBIX BCIICCTB, BOJOPOIHBIX COCI[I/IHCHI/II\/'I,
BBICIIMX OKCUI0B U THAPOKCHUIOB

IIpakTHYecKHe 3aHATHA:

CocTaBlIeHHE YPABHEHUN XUMUYECKUX PEAKIUN C y4aCTUEM MTPOCTHIX U CIIOKHBIX HEOPTaHWUYECKHUX BEIIECTB:
METAJUIOB U HEMETAJUIOB; OKCHIOB METAJIJIOB, HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHUYECKHUX|
KHCJIOT, OCHOBaHMH ¥ aM()OTEPHBIX TMIPOKCUI0B; HEOPIrAaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBONCTBA.

PelieHre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOWCTBA, COCTaB, IIOJYy4YECHHE U

0e30I1acHOE MCHOJIL30BAHUE BAXKHEHIIINX HCOPTraHNUYCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH
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JCJIOBCKA

Tema 3.3. |OcHOBHOE copep:kaHue 2
HNpenTudguxanu
A JIaGopaTopHble 3aHsATHSA 2
HEOPraHM4€CKN  |TaGoparopHas padoTa «neHTrdHKaLKS HEOPraHHYECKUX BEIIECTB.
X BelecTs PerieHrne SKCIEPUMEHTAIBHBIX 3a/a4 [0 XUMHUYCCKHM CBOMCTBAM META/UIOB M HEMETA/UIOB, IO
pacrio3HaBaHMIO U MOJTYYEHHUIO COEAMHEHUI METaJUIOB U HEMETAJLIOB.
VnenTuduKanyss HEOPraHMYECKWX BEIIECTB C HCIOJB30BAHUEM WX (U3UKO-XUMHUECKHUX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHbIX peakiuid. KauecTBeHHBIE peakiuu Ha cynbdaT -, KapOOHAT- U XJIOPUA-aHUOHBIL,
Ha KAaTHOH aMMOHUS
KonTpoabnas CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pabora Ne2
Pa3nes 4. CTpoeHue u CBOIiCTBa OPraHNYeCKUX BellecTB 24
Tema 4.1. |OcHoOBHOe coJep:KaHue 4
Kaacenpuxann
51, cTpoenme W Teoperuueckoe o0yueHnue: 2
HOMEHKIATYPA  [Togpnenne M pasBUTHE OPraHMYECKOW XMMMH KaK HayKd. IIpeqMeT OpraHmdeckoil Xxumum. MecTo H
OPraHUYecKUX  hpyayenwe OpraHMYECKOd XHUMMM B CHCTEME €CTECTBEHHBIX HayK. XHMHYECKOE CTPOEHHE KaK MOPAIOK
BelecTs COEJIMHEHHs aTOMOB B MOJIEKYJE COIJIACHO MX BANeHTHOCTH. OCHOBHBIE TIONOKEHHS TEOPHH XUMUYECKOTO
CTPOEHHMSI OpraHnyeckux coenuHeHudl A.M. byrtiepoBa. YriaepoaHbI CKeNeT OpraHMYECKON MOJIEKYJIBL.
3aBHCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTpOCHHsS MoJieKyn. M3omepus u m3omepsl. [loHsTHE 0
¢ynkunonanbHoi  rpynme. Paaukan. IlpuHummel  kimaccu(UKaUMM  OPraHUMYECKUX — COCTUHEHHH.
MexayHapoIHass HOMEHKJIATypa W TPUHIMIBI HOMEHKIIATYPhl OpraHW4YecKuX coenwHeHuil. [loHATHE 00
Q30TCO/IEPKAIUX COEIMHEHUAX, OMOJIOTHUECKH aKTHBHBIX BellecTBax (YIJieBoJax, jKUpax, Oenmkax u ap.),
BHICOKOMOJICKYIISIPHBIX COCTMHEHUSX (MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO)
IpaKkTHYecKne 3aHATHS: 2

HOMGHKJ'IaTypa OpTraHU4YCCKUX COG}II/IHCHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCBIHIeHHI)Ie, HCHACBIIICHHBIC U
ApPOMATHUYECKHE YTIIEBOJAOPOJbI, CHUPTHI, (PEHONIBI, AIbJIETHJIbl, KETOHBI, KapOOHOBBIC KHUCIOTBHI U Jp.)
CocTaBiieHHE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIIECTB OTAENbHBIX KJIacCOB,
HCIIOJIB3Ys UX Ha3BaHUA 1O CHUCTEMATHUUCCKOU U TpI/IBHaHLHOﬁ HOMCHKIJIATyp¢C (E)TI/IJIGH, AllCTUJICH, TNIMICPUH,
dbenon, dopmanbaeru, YKCyCHas KHUCIOTa, TIWIMH). Pacdersl mpocteiineit GopMysbl OpraHMYEeCKOM

MOJICKYJIBI, HCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CsoiicTBa
OPraHuYecKux
coeHHEeHU

OcHOBHOe cogepKaHue

12

Teoperudeckoe o0yueHue:

DU3NKO-XUMHUYECKUE CBOMCTBA OPraHMUECKUX COEAMHEHUN OT/IEIbHBIX KJIACCOB (OCOOEHHOCTH
KJIaccu(pUKalui 1 HOMEHKJIATypbl BHYTPH KJlacca; FOMOJIOTHUECKUH psif U o01mas popMysia; n30Mepus;
(u3nUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHU):

— Mpe/iebHbIE YIIIEBOAOPOAB! (ANKaHbI U UKIOAIKAHbI). | OpeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITY. CBONCTBA IPUPOIHBIX YIJIEBOJOPOI0B, HAX0XK/ICHHUE B
[IPUPOJIEC U IPUMEHEHUE AJIKAHOB;

— HeMpe/esIbHbIE (AIKEHbI, AJIKMHBI U aJIKaIME€Hbl) 1 ApOMATUYECKUE YIIIEeBOJOPOIbl. ['oOpeHue aneTuinena Kkak
MICTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

— KACJIOPOJICOIEPIKaIIe COSTUHEHUS (CITUPTHI U ()EHOJIBI, KAPOOHOBBIC KUCIOTHI B A(UPHI, AITbJICTH/IBI U
KETOHBI, )KUPBI, yIIIeBobl). [IpakTueckoe npuMeHeHHe STUIICHIJIMKOIS, TuiepuHa, Gpenona. [Ipumenenue
dbopmasibieruia, aeTanbaeruaa, YKCyCHOM KUCI0Thl. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moromniue cBOMCTBa MbLIA.

— a30TcojepKallie COeJUHEHHS (aMUHBI 1 aMUHOKHCIIOTHI, O€IK1). BrICOKOMOJIEKy I pHbIE COETUHEHUS
(cuHTeTHYECKHE U OMOJIOrHUECKU-aKTUBHbIE). MOHOMED, MOIUMEp, CTPYKTYpHOE 3BeHO. [lonumepu3zarus
DTHJIEHA KaK OCHOBHOE HAIIPaBJIIEHHUE €r0 UCIOIb30BaHUS.

I 'eHeTHYECKAs CBA3b MEXAY KJIACCAMHM OPTaHUYECKUX COCAUHEHUN

HpaKanecm[e 3aHATHUSA:

CBOIiCTBa OpraHMYECKHX COEIMHEHUHN OTAENbHBIX KJIACCOB (TPUBUAIbHAS U MEXKIAYyHapoIHasi HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI IMOJYYEHMsI): MpeAeibHble (JIKaHbl W IUKIOAJIKaHBI), HEINpeIeIbHbIE
(anKeHbl, aJKWHBl W alKaJMEHbl) U apOMaTHYECKUE YIIIEBOJOPOJbI, CHHUPTHI M (PEeHOJbI, KapOOHOBBIE
KUCIIOTHI U A(QUPHI, aTbIAETUAbl U KETOHbI, aMUHBl U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMS.
3amaHus Ha COCTaBICHHME YpPaBHEHUH XHMMUYECKHX PEAKIUil C y4acTHUEM OPraHMYECKUX BELIECTB HA
OCHOBAaHUU UX COCTaBA U CTPOCHUS

N

CocTaBiieHHEe CXeM peakluii (B TOM YHCIie IO NMPEAIOKEHHBIM 1IeTI0YKaM MpeBpalleHnit), XapaKTepU3yOLuX
XMMHUYECKHE CBOMCTBA OPraHUYECKUX COSAMHEHUH OT/AEIbHBIX KJIACCOB, CIIOCOOBI UX MOJNyYEHHs U Ha3BaHUE
OpraHNYECKHUX COEIMHEHHI MO TPUBUAIBLHON WM MEXIYHAPOJHONW CHCTEMAaTHYECKOW HOMEHKIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUM HAa CBOMCTBA OPraHMUYECKUX COCIUHEHHM
OTJ/ICJIbHBIX KJIACCOB

JlabopaTopHble 3aHATHS

JlaGopaTopHnas pabota “IIpeBparieHus OpraHnYeCKUX BEIIESCTB MTPU HArPEBaHHUH'".

[lonydeHue sTUIEHA U U3YYCHHUE €TI0 CBOMCTB. MOJEnMpoBaHUE MOJIEKY]I U XMMUYECKUX IIPEBPALLECHUN HA|
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MMpUMCPEC 3TaHa, OSTUJICHA, allCTUJICHA U JP.

Tema 4.3. OcCHOBHOe co/Iep:KaHue 6
HNnentupuxanus Teopernueckoe o0ydyeHue: 4
OpraHM4ecKHX buooprannueckue coenunenus. [Ipumenenne u Ouosorudeckas poib yriieBoAoB. OKHUCIIEHUE YIJIEBOJIOB — 2
BCIIECCTB, UX MCTOYHUK DHEPIHH KUBBIX opraHu3MoB. O0jacTu NpUMeHEHUs: aMUHOKHUCIOT. [IpeBparnenust 6eKoB MUIIH
3HA4YeHHEe B opranu3me. buonormueckue ¢(yHkium OenaxoB. buonormueckue (yHKIMH XUPOB. Poib opranudeckoit
NpuMeHeHue B XUMHH B pEHICHUH TPOoOJieM MUIIEeBON 6€301MacHOCTH
ObITOBOII 1 Ponb oprannueckoil XMMHM B PELIEHUH MPOOJEM SHEpreTHueckoi 0e30IacHOCTH, B Pa3BUTHU MEIUIMHBI, 2
NPOM3BOACTBEHHO CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HMCTOYHHKOB JSHEPruu (aJIbTCPHATUBHBIC HCTOYHHKU JHEPTHUH).
il 1eATeTLHOCTH  |OnacHOCTh  BO3EHCTBUS HAa OKUBBIE OPTaHM3Mbl  OPTaHMYECKHMX BEHIECTB  OTAEIBHBIX  KJIACCOB
Y€JI0BEKA (YrineBoaopobl, CIUPTHI, (hEHOIIbI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbJETUIBI U JIP.), CMBICI TIOKAa3aTels
[IPEAEIIBHO JOIYCTUMON KOHIEHTpaluu
JlaboparopHble 3aHATHS 2
JlaboparopHas pabdoTta: “MneHTuduKanys OpraHMIeCKUX COSAMHCHUN OT/ICIBHBIX KJIACCOB™
neHTuduKanys OpraHMYecKMX COEAMHEHHUI OTIENbHBIX KJIaccoB (Ha IpUMeEpe allbJerujoB, Kpaxmalna,
YKCYCHOM KHUCJOTBI, OEJIKOB U T.II.) C HCIIOJIb30BAaHUEM HX (DU3MKO-XMMUYECKUX CBOMCTB M XapaKTEpPHBIX|
KadeCTBEHHBIX peakuuil. JlenaTypauus Oenka npu HarpeBaHuU. L[BeTHble peakiuu OeinkoB. Bo3HUKHOBeHME
QHAJTMTUYECKOTO CUTHAJA C TOYKH 3PEHMS XMMUYECKUX MPOLECCOB ITPU IPOTEKAHNH Ka4eCTBEHHOM peaKIuH,
03BOJISIIOIIEN MJICHTU(PUIIMPOBATh MTPEVI0KEHHbIE OPraHMYECKUE BELECTBA
Kourpoabnasn CTpyKTypa U CBOWCTBA OPTAHUYECKUX BEIIECTB 2
padora Ne3
Pasnen 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX pPeakuui 4
Tema 5.1. OCHOBHOE co/lepKaHue 4
Ckopocthb Teopernueckoe o0yueHune: 2
XUMHUYCCKHX CKOpOCTb pEaKIMM, €€ 3aBUCHUMOCTh OT pa3Iu4HbIX (DAKTOPOB: NPUPOIBI PEATUPYIOUINX BEIIECTB,
peaximii. KOHLICHTpAlLlUU PEarupyrollux BEIIECTB, TEMIIEpATyphbl U IUIOMIAAA PEAKLIMOHHOM IOBEPXHOCTH. TeILIOBBIC
XuMHnyeckoe PO PEKTH XUMUYECKUX peaKIuii. IK30- U SHIOTEPMUUECKHE, PEAKITHH.
paBHOBecHe OOpaTuMOCTh peakiuii. XUMHUYeCKOe PaBHOBECHE U €r0 CMEIEHUE O] ACHCTBUEM Pa3IUYHBIX (PaKTOPOB
(KOHIIEHTpAalMsl peareHTOB WUJIM MPOJIYKTOB Peakiuu, JaBjeHHe, TeMIepaTypa) IS CO3aHUsl ONTUMAIbHbBIX
YCJIOBHMM IPOTEKAHUs XUMHUUECKUX nponeccoB. [Ipunuun Jle Ilarense
IIpakTHYecKkHe 3aHATHA: 2

Perienne nmpakTHKO-OPUEHTUPOBAHHBIX 33aJaHUN Ha aHAIU3 (PAaKTOPOB, BIMAIONIUX HA U3MEHEHHE CKOPOCTH

XUMHYECKON peakluu, B T.4. C TO3UIMHA IKOJIOTUYECKH 11eJeco00pa3HOro MoBeACHUS B ObITY U TPYIOBOM
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NIEATEIIbHOCTH B LEJSX COXPAHEHUsI CBOETO 3J0POBbs U OKPYKAIOLIECH IPUPOTHON CPEMBI.

PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha nmpuMeHeHue npuHuuna Jle-llatense i HaxoxaeHUs
HaIpaBJICHUS! CMEUICHUS PABHOBECHSI XUMHUECKOW PEaKIMU U aHaIu3 (aKTOPOB, BIUSIONIMX HAa CMEIECHHE
XUMUYECKOTO

Pa3nesn 6. PacTBopsl 4
Tema 6.1. OcCHOBHOE CO/Iep:KaHue 2
Ilousitue o Teopernueckoe o0yueHue: 2
pacTBopax PacTBOopeHne kak (U3MKO-XUMHUYECKUi mporecc. PactBopsl. CrocoObl NPHUTOTOBIEHUS PACTBOPOB.
PactBoprMocTs. MaccoBast 1011 pacTBOpEHHOro BemiecTBa. CMBICH MOKa3aTess MPEAesIbHO JOIyCTUMOMN
KOHLIEHTPALMU U €T0 UCII0JIb30BAHUE B OLICHKE 3KOJIOTMYECKON OE€30M1aCHOCTH.
[IpaBuiaa SKOJOTMYECKH LEIecO00pa3HOro IOBEIEHHs B OBITY M TPYAOBOM [JEATENBHOCTH B IIEJAX
COXPAHEHUs CBOErO 3JI0POBbSI U OKPYXKAIOIWICH MPUPOJHOW CpeAbl; ONACHOCTh BO3JCHCTBHUS HAa KUBbBIC
OpPraHU3MBbI OIPECIICHHBIX BELIECTB.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HAa PACTBOPbI, UCIIOJIb3yeMble B OBITOBOH M
[IPOU3BOJCTBEHHOM JCATEIBHOCTH YEI0BEKA
Tema 6.2. OcHOBHOE coJIep:KaHue 2
Hccaenosanue JlabopaTopHbIe 3aHATHS 2
CBOICTB pacTBOPOB JlaboparopHas padota «[IpuroToBiieHHEe pacTBOPOBY.
[IpuroroBieHre pacTBOPOB 3aJaHHONW (MaccoBOM, %) KOHLEHTpaluu (C MPAaKTUKO-OPHUEHTHUPOBAHHBIMU
BOIIPOCaMM) U OTIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.
PelreHne 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COJeP:KaHUe (coaepKaHue NPUKJIATHOI0O MOAYJIs)
Pa3nes 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJILHOCTH Y€J10BEKA 6
Tema 7.1. Xumusi BOCHOBHOE coep:KaHHe 6
ObITY HTeopernyeckoe o0yueHue: 2
POM3BOACTBEHHOM HoBelme TOCTIKEHNUS XUMHYECKOH HAyKM M XMMHYECKOW TEXHOJOrHH. Ponb Xumum B oOecriedyeHun
NeATEeIbHOCTH PKOJIOTMUYECKOM, PHEPreTUYecKol M MHUIIEBOM 0e30macHOCTH, pa3BUTHM MenuuuHbL. [lpaBuna moucka u
YeJI0BeKa aHaJIM3a XMMUYECKOH MH(OpMAIMM U3 Pa3IMYHbIX MCTOYHUKOB (HayuyHas W yd4eOHO-Hay4Has JIMTepaTypa,
cpeacTBa MaccoBoil HHpopmaiuu, cetb MuTepHer)
IIpakTH4yeckue 3aHATHA: 4

[lonck W aHaNMM3 KEHWCOB O NPUMEHEHHWH XHWMHUYECKHX BEIIECTB M TEXHOJIOTHMH C y4eToM Oyayiien
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU 11O TEMaM: BaKHEHIIHE CTPOUTCIIBHBIC MAaTCpHaAJIbl, KOHCTPYKIIMOHHLIC

MaTCpurajibl, KpaCKd, CTCKJIO, KCpaMHKa, MaTCpualibl JIA 3JICKTPOHHUKH, HAHOMATCpPpHUaJlbl, TCKCTUJIBHBLIC
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BOJIOKHA, MCTOYHWKHU OSHEPTUU, OPTaHUYECKHE M MUHEpabHBIC yH0OpEHUSs, JIEKApCTBEHHBIC BEIIECTBA,
OBITOBAasI XMUSI.
[IpuMeHEHHE COBPEMEHHBIX WH(MOPMAIMOHHBIX M TEICKOMMYHHKAIMOHHBIX CPEACTB W TEXHOJOTHH B

nporecce pabOTBl € JIIOOMTENILCKAM — TBOPYECKHM  KOJUICKTHBOM, JIOCYTOBBIM  (hOPMHPOBaHHUEM
(oObearHEHUEM)

Samura: [IpencraBienue pe3yabTaToB penieHus KelicoB B hopMe MUHU-JIOKJIa/1a C Mpe3eHTaluen

IIpoMeskyToUHast aTTecTAUS JUPpepeHyuposannbill 3auem

Bcero

72
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3. YCJI0OBUA PEAJINBALIAN TPOT'PAMMBI
OBHIEOBPA3OBATEJIbHOU JUCIHHUIIJIMHbI

3.1. MarepuajbHO-TeXHHYECKOe olecneyeHue padoueili NMpPoOrpamMmbl
001eo0pa3oBaTe/IbHOM JUCHUIIJINHbBI

Jlns  peanuzauuu MporpaMMbl  Y4eOHOW JUCHMIUIMHBI — MPEAYCMOTPEHBI
CJIEIyIONTUE CIIECIUaTbHbIEC TOMEIICHUS:

HaumenoBanue O0opynoBaH#e, TEXHUUECKUE CPEIICTBA OOYICHUS,
y4e0HOT0 MM 00IIero MIPOrpaMMHOE 00ECIICYECHUE U JIP.
TIOMEIICHUS
Kabuner xumuu Texnuuyeckue cpencrBa OOy4YeHHS: KOMITBIOTEp C

BBIXOZIOM B HHTEpPHET.
Pabouee mecto mpemomaBarens (ctois, cryn), padoudne
Mecta oOydaromuxcsi (y4eHHYECKHE CTOJBI M CTYIBS),
ydeOHast JOCKa Ul HAITMCAHUSI MApPKEPOM.

[Momeenue mis PaGoune Mecta oOydaromuxcsi (CTONBI, CTYJbs),
CaMOCTOSTEIIBHON OCHAII[CHHBIE KOMITBIOTEPHOU TEXHUKOU c
paboThl 00yUaromuXxCst BO3MOKHOCTBIO TOJKIIOUCHHUsI K cetu «HTepHEeT» M

obecreuecHrEM JOCTyIIa K INEKTPOHHOU

nH(}OpMalOHHO-00pa30BaTeNBLHOM cpejie

3.2. llomMelieHue, B KOTOPOM peasiu3yercsi padoyas nporpamma OJ1.12
XUMMMH npeacrasiaser coO00M:

a) creuraibHble TOMELEHHUS TPECTABISAIOT cOO0N yueOHble ayIuTOPUH, C
JIOCTYTIOM K BHPTyaJIbHBIM JA0OpaTOpUSAM, OCHAIIEHHBIE O0OpYIOBAHHEM,
TEXHUYECKUMHU CpEACTBaAMU OOy4YeHHMs Il TPOBEJCHUS 3aHSATHUH BCEX BHJIOB,
MPEAYCMOTPEHHBIX 00pa30BaTENIbHONW MPOrPAMMOI, B TOM YHCJI€ TPYIIOBBIX
WHUBUyAIbHBIX KOHCYJBTAIlMNA, @ TAaKXKe JJIsl MIPOBEACHUS TEKYIIETr0 KOHTPOJI,
MPOMEKYTOUYHOM aTTeCTalluy, MOMEIICHUS JJIsl OPraHU3alll CaMOCTOSITEIbHON U
BOCIIUTATEIBHOM PabOThI;

0) Bce BUIbl y4yeOHOHN NEATETBbHOCTH OO0yYarouuxcs, MPeayCMOTPEHHbIE
y4eOHbIM IIJJAHOM, BKJIOYas MPOMEKYTOUHYIO AaTTECTalui0, OO0ECHedeHbI
pPacXoJHBIMHU MaTepuaIaMu;

B) IMOMEUIECHUsl ISl OpraHU3alMM CaMOCTOSATEIbHOM W BOCHUTATEIbHOU
paboThl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHHUS K
MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT» M olecreueHueM
JOCTyNa B DJEKTPOHHYI  HMH(POPMAIMOHHO-O0PA30BATEIBHYIO  Cpemdy
oOpa3oBaTeabHOM Opranu3auu (Mpyu HAJTUIHH );

T') IOMyCKAaEeTCsl 3aMEeHa 000PYyI0BaHUSI €T0 BUPTYAIbHBIMH aHAJIOTAMH;

1) oOpa3oBaTeabHas OopraHu3aIis o0ecreueHa He0OXOAUMBIM KOMILICKTOM
JUIIEH3UOHHOTO M CBOOOJHO PaclpoCTPaHsIEMOro MPOrpaMMHOT0 oOecrieueHus, B
TOM YHCJIE OTEYECTBEHHOTO MPOU3BO/ICTBA;

€) MpU UCIOJIb30BAHUU B 00pa30BaTEIbHOM IPOLIECCE MEYATHBIX W3JIaHUN
OMOMMOTEUHbI (POHJI YKOMIUIEKTOBAH IEYAaTHBIMU H3JAHUSIMU M3 pacyuera He



menee 0,25 sk3eMInIsipa KaKI0TO U3 U3IaHUH, YKa3aHHBIX B pa00YMX MporpaMMax
JUCHUIUIMH (MOMynei), MpakTHK, HAa OJIHOTO OO0Yy4Yalollerocss W3 4ucia JII,
OJIHOBPEMEHHO OCBaMBAIOUIUX COOTBETCTBYIOIIYIO AUCIUIUIMHY (MOJIYJIb),
MPOXOJISIIIUX COOTBETCTBYIOIIYIO MTPAKTUKY;

) B KadyecTBE OCHOBHOM JHTepaTypbl 0Opa3oBaTelibHas OpraHU3alus
UCIIOJIb3yeT YUeOHUKH, yueOHbIe mocobus, nmpeaycMmoTrpernsie [100TI;

3) B KOJUIEJKE B HAIMYUU DJIEKTPOHHAs MH(POPMAIMOHHO-00pa3oBaTeIbHAs
cpema, JOMyCKaromas 3aMEHy T[edaTHOro OubmmoreuyHoro  QoHma C
IPEIOCTaBIICHUEM TIpaBa OJHOBPEMEHHOTO JOCTyNa HE MeHee 25 MPOILEHTOB
oOyuarouxcs K nudppoBoii (31eKTpOHHOIT) OubINOTEKE;

1) oOyJaronumcst o0ecriedeH MOCTyM (yAaJeHHbINH JOCTYI), B TOM YHCIIC B
cilydae IPUMEHEHUS JIEKTPOHHOTO 00yUYEHHS, TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHA, K COBPEeMEHHBIM MpodecCHOHATBHBIM 0a3aM  JaHHBIX U
WH(OPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM, COCTaB KOTOPBIX OIpeessieTcss B
pabouux mporpamMmax TUCHUIUIMH (MOAYJEH) W MOJJICKHUT OOHOBICHUIO (IIPH
HEOOXOJIMMOCTH);

K) oOydaromiyecss UHBAIUIBI U JIUIA C OTPAHUYECHHBIMH BO3MOKHOCTSIMU
3I0POBbsSI JIOJDKHBI OBITH OOECIEYEHBl TMEYaTHBIMU U (WJIM) DJIEKTPOHHBIMU
y4eOHBIMU M3JaHUSIMU, AJIallTUPOBAHHBIMHU TPU HEOOXOJUMOCTH JIsl 00y4YEHUs
yKa3aHHBIX 00yYarONINXCS;

) oOpa3oBarelibHas TporpaMma JOJKHA OOeCIeuuBaThCsid Y4eOHO-
METOJUYECKON JIOKYMEHTAllMe MO BCEM YYEOHBIM AUCHUILIMHAM (MOIYISIM),
BHJIaM TIPaKTHUKH, BUIaM TOCYIapCTBEHHON UTOTOBOM aTTECTAIINM;

M) pEKOMEHIAIMA IO HWHOMY MaTepHATbHO-TEXHHYECKOMY M y4eOHO-
METOJMYECKOMY OOECMEeUeHHIO peanu3aiuu  00pa30BaTeIbHON  MpPOTpaMMbl
onpexaensirorea [TIOOIL.

OO0pazoBaTeNbHBIA MPOIECC OOECIECUMBACTCS CIEAYIOMMMH y4YeOHBIMU U
WHBIMU TIOMEIIIEHUSIMH U 000PYy10BAHUEM:

3.3. NudopmanuonHoe odecneveHne peajn3anun padodeil mporpaMmsl
001meo0pa3oBaTeJbHON JUCHUIJINHBI

Oo0si3aTesibHBIE TEYATHBIE U3IAHUSA
1. Tabpuensa O.C. Xumusa. 10 kmacc : yueOHuk (6a3oBwiii ypoenb) / O.C.
["abpuensn.- 10-e u3m., crep.-Mockaa : [Ipocsemenue, 2022.- 192 c.

2. T'abpuenssu  O.C. Xumus. 11 kmacc : yueOHuk (6a3zoBbiii ypoBenb) / O.C.
["abpuensH.- 9-e uzn., crep.-Mocksa : IIpocBemenue, 2022.- 223 c.

JlonmoHUTEILHASA JUTEpPaTypa

1. EctectBo3nanue. 10 xnacc : yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos, H.C.
[Typeimesa, C.A. CnagkoB u ap. — 9-e usg., crep. - Mocksa : Jlpoda, 2020.- 334 c.


https://my-shop.ru/shop/product/3782554.html?b45=1_8

2. Tabpuensu O. C. EcrectBo3nanue. 11 xkmacc : ydeOHUK JuIs
o011eo0pa3oBaTeNbHBIX opranu3anuii (6azoBbeiit ypoBenb) / O.C. I'abpuensu, N.T'.
Octpoymos, H.C. Ilypsimesa, C.A. CnaakoB u ap. — 9-e uzz., crep.- Mocksa :
Hpoda, 2020. - 286 c.

3. I'abpuensn O. C. EctecTtBo3Hanue. XuMus : y4eOHUK JJIsl CTYJIEHTOB CPEIHETO
npodeccuonansuoro oopaszosanus / O.C. I'abpuensn, U.I'. Octpoymos. — 6-e u3f.,
ctep.- Mockasa : Akanemusi, 2020. - 240 c.

4. Kengusan O./1-C. Xumus. [Ipaktuueckue 3agaun ams ao0o3HaTenbubix / O./1-
C. Kegmupan, A.H. Caas.- Mocksa : UJIEKCA, 2023.- 105 c.

5. Kynsaruna I'. I1. buonorus. ®usuka. Xumus. 10-11 kimacc. COopHuK 3a1au u
ynpaxkuenuii / Kynsruna I'. T1., Memepskosa JI. B., Munos3oposa A. M. u ap.-
Mockaa : [Ipocsemenue, 2024.- 160 c.

6. Pymutuc I''E. Xwumusa. 10 xmacc : ydyeOHuk (0Oa3oBbiii ypoBenn) / I'.E.
Pymsutuc, ®.I'. denpaman.- 9-e uzn., crep.- Mocksa : Ilpocsemienue, 2022.- 224
C.

7. Pymsutuc I''E. Xwummsa. 11 kmacc : yueOHuk (6a3zoBbiii ypoBeHb) / I'.E.
Pymsutuc, ®.I'. ®enpaman.- 9-¢ uzn., crep.- Mocksa : [Ipocsemnienue, 2022.- 224
C.

DJIeKTPOHHBIE U3IAHMS
1. T'yceBa, E. B. Xumusa nns CIIO : yueOGHO-mMeTtomamueckoe mocooue / E. B.
I'ycea, M. P. 3uranmmuna, J[. . Kynukosa. - Kazans : KHUTY, 2019. - 168 c. -

Tekct : anexTponHslii.- loctyn IBC Jlans.

2. Bunnuk, B. K. Xumus : yae6H0e mocodue / B. K. Bunnaunk. - Hwkanit HoBropos
: HHI'Y um. H. U. Jlo6aueBckoro, 2022. - 205 c. - TekcT : anekTpoHHsbIi.- JJocTyn
IBC Jlanb.

3. 3ampometoBa, JI. B. Xumwusa: mpaktumkym : ydeOHoe mocoome / JI. B.
3anpomeroBa. - Camapa : CamI'AY, 2023. - 187 c.- Tekcr: 31EKTPOHHBII.-
Hoctyn IBC Jlanb.

4. Xumus. Paznen «Opranudeckas xumus» : yuedHoe nmocodbue / 1. B. Temepesa,
M. H. KoxeBuna, E. A. CkynaeBa, C. b. Jlopunenkas. - Omck : Omckuii 'AY,
2024. - 83 c. - Tekcr : anektponnbiit.- Jloctyn IBC Jlansb.

5. Spmyxamenosa, 3. M. Opranuueckas xumus : ydeOHoe mocobue / O. W.
Apmyxamenona, 0. H. Yepnbinenko, P. M. HUcnamoBa. - Yda : BI'AY, 2024. -
131 c. - Tekcr : anekTpoHHbIi.- {loctyn IbC Jlanb.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c3%e0%e1%f0%e8%e5%eb%ff%ed%20%ce%eb%e5%e3%20%d1%e0%f0%e3%e8%f1%ee%e2%e8%f7&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c3%e0%e1%f0%e8%e5%eb%ff%ed%20%ce%eb%e5%e3%20%d1%e0%f0%e3%e8%f1%ee%e2%e8%f7&t=12&next=1

[lepeuens pecypcoB HHPOPMAITMOHHO-TENEKOMMYHUKAIIMOHHON CETH
«HTepHeTY, BKII0OYast mpodeccHoHanbHbIe 0a3bl JAHHBIX

https://content.edsoo.ru/lab/subject/1/ - UaTepakTHBHBIC BUPTYaTIbHBIC
1ab0paTOpHEIE.
ObC «YHuBepcurerckas oudbmuoreka onliney. https://biblioclub.ru/
Db «Jlawby. https://e.lanbook.com/
school-collection.edu - Equnas xoiekius iudpoBbIX 00pa30BaTeIbHBIX
pecypcoB. Komiekius Bkirodaer B ce0s pazHO0Opa3Hbie IU(POBBIE
oOpa3oBaTeibHbIE PECYpPChl, METOJIMYECKUE MAaTepUaIbl, TEMATUYECKUE
KOJUIEKIIUU, THCTPYMEHTHI (IPOTPaMMHBIE CPEJICTBA) JUIsl MOJACPKKH YIeOHOM
NeSATEILHOCTH U OpraHu3aluy y4eOHOro mpoiecca.
fcior.edu.ru - ®enepanbHbIi IEHTP HHOPMAIIMOHHO-00PA30BATEIILHBIX PECYPCOB.
OO6ecrnieunBaeT AOCTYNHOCTh U 3(P(DEKTUBHOCTH MCIOJIB30BAHUS DJIEKTPOHHBIX
00pa3zoBaTEIbHBIX PECYPCOB MJIs BCEX YPOBHEN U OOBEKTOB CUCTEMBI OOpa30BaHUs
P®. Peanusyer KoHLENIMIO "€IMHOTO OKHA" JJIs1 AOCTyNA K JIFOOBIM 3JI€KTPOHHBIM
o0pa3zoBaTeIbLHBIM pecypcaM CUCTEMbI 00pa3oBaHus PO.

NudopManiuoHHO-CIPABOYHBIE CHCTEMbI:

— Koncynbrant+ [DneKTpoHHBIN pecypc]: HHPOPMALMOHHO-TIPABOBOM
nopTai: cait. — Pexxum pocryna: http://www.consultant.ru cBo6oHbI#t

— KOJIEKC (cnpaBouHO-TIpaBoBasi CUCTEMA) [ DIEKTPOHHBIN pecypc]: caiT
/' Huadpopm.-paBoBoil  koHcopuuyM  «KOIEKC». —Pexum  gocryna:
http://www.kodeks.ru , cBOGOAHBIIA.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
OJ.12 XUMUs
OueHka 3a1IVIaHUPOBAHHBIX Pe3yabTATOB 00y4YeHH:

OKn .
K Paznen/ Tema Tur o1eHOYHBIX MEPONIPUATHI
Pa3nea 1. OcHOBBI CTpOCHUs
BelllecTBa
OK 01  (CrpoeHue aTOMOB XUMHUYECKUX 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX AJIEMEHTOB

PIEMEHTOB U IPUPOJIA XUMUUYECKOM M MPUPOAA XUMUUYECKOU CBA3W.

CBSI3U 2. 3agaud Ha COCTABJICHHE XUMHUUYECKHX (HOpMyT
ITBYXaTOMHBIX COEAMHEHHH (OKCHUIOB, CYIb(HIOB,
TUAPUIOB U T.I1.).

3. 3agaHuss Ha HCHOJB30BaHUE XUMHUYECKOM]
CUMBOJIMKM W Ha3BaHUHA  COEIUHEHHHU o
HOMEHKJIAType MEXKIYHAPOIHOTO COH032|
TEOPETUYECKOM W MNPUKIAJHOM  XUMHUU W
TPUBUAJIBHBIX  HAa3BaHUW I COCTaBIICHUSA
XAMHAYECKHX (OPMYST IBYXaTOMHBIX COEIUHECHHUH
(okcua0B, Cynb(pHUIOB, TUAPUIOB U T.I.) U JAPYTUX
HEOPraHUYECKUX COCMHEHUN OTJIETbHBIX KJIACCOB



https://content.edsoo.ru/lab/subject/1/
https://biblioclub.ru/
http://www.consultant.ru/

OK 01
OK 02

[Tepunoanueckuii 3akoH u Tadbmwmma J[. 1.
Menpgeneena

1. Tect «Mertammueckne / HEMETaUIHYECKUE
CBOMCTBA, 3JIEKTPOOTPUILIATEILHOCTh M CPOJICTBO K
PIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX DJICKTPOHHBIM CTPOCHHUEM M TOJOKEHHEM B
MEPUOJUYECKON CHUCTEME XUMHUYECKHUX 3JIEMEHTOB
JI.1. MenaeneeBay.

2. IlpakTryeckue 3aJaHusl HA YCTAHOBJICHUE CBS3H|
MEXIy CTPOCHHUEM aTOMOB XMMUUYECKHX 3JIEMEHTOB
14 MEePUOINYECKUM W3MEHEHHEM CBOICTB
XUMHYECKUX DJJIEMEHTOB M WX COEIUMHEHHH B
COOTBETCTBUU ¢ mojiokeHuem Ilepuoanueckoif]
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE
3aJlaHdsl  HA  XapakTEepU3alMI0  XUMHUYECKHX
bJeMeHTOB: «MeTaminyeckue / HeMEeTalUIMYeCKHe
CBOMCTBA, 3JIEKTPOOTPUIIATEIILHOCTh M CPOJICTBO K
PIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX DJICKTPOHHBIM CTPOCHHUEM U TOJOXKEHHEM B
MEePUOIUYECKON CHUCTEME XHMHUYECKHX 3SJIEMEHTOB
JI.11. MeHaeneeBa

Paznen 2. Xumunuyeckue peakuuu

OK 01
OK 04

TUIIBI XUMHUYECKUX PEaKLIMil

1. 3agaun Ha cocTaBJICHUE YPABHEHHI peaKIuii:

— COCMHEHMUSI, 3aMEIICHUS, Pa3TI0KeHUs, OOMEHa;
— OKHCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
METOa JIEKTPOHHOTO OalaHca.

2. 3ajaym Ha pacueT Macchl BElIeCcTBa WK 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe
Il 00BEMY OTHOTO U3 YUACTBYIOIUX B PEAKLIUU
BEILIECTB; PACUETHI

Macchbl (00bEMa, KOTMYECTBA BELIECTBA) MPOJYKTOB
[PEaKIMH, €CIIM OJTHO W3 BENIECTB MMEET MPUMECH

DNEeKTpoNUTHYECKas: JUCCOLMAIUs U
HOHHBIA 0OMEH

1. 3amaHus Ha COCTaBICHHE MOJIEKYJISAPHBIX H
HMOHHBIX PEaKIHM C y4yacTHEM KHUCJIOT, OCHOBaHUM
U COJIEH, YCTAHOBJIEHUE WU3MEHEHUS KHCIOTHOCTH
cpeabl

2. JlaGopatopHas pabora "THNBI XHMHYECKUX
peakuuit”

Pasnen 3. Ctpoenue u cBoMcTBa
HEOPraHUYeCKHX BelleCTB

KonTtponbHas pabora
«CBoICTBa HEOPraHMYECKUX BEUIECTBY

OK 01

Knaccudukanus, HOMEHKIaTypa U
CTpOEHHE HEOPTraHNYECKHUX BEIIECTB

1. Tect «Homenknarypa  u Ha3BaHUE
HEOPTaHUYECKNX  BEMIECTB  HMCXOJsi W3  HX
XUMHYECKOH  (OpMyNBI WM  COCTaBIICHUE
XUMUYECKOH (OpMySBI  HUCXOAs W3 Ha3BaHUS
BEILIECTBA MO MEXAYHAPOJHOW WIIM TPUBHAIBHOMU
HOMEHKJIAType».

2. 3ajmaud Ha pacyeT MaccoBOM J0Jid (Macchl)
XUMHYECKOTO JIEMEHTA (COCTMHEHMSI) B MOJICKYJIS
(cmecn).

3. Ilpaktmyeckue 3amaHus MO KiIacCHU(UKAIUH,
HOMEHKJIAType U  XUMHYeCKUM  Qopmyrnam

HCOPraHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB.




4. [IlpakTuueckue 3aJaHusT Ha OIpPEIEICHUE
XHMH‘IGCKOﬁ AKTUBHOCTHU BCIHICCTB B 3aBUCUMOCTH
BHJIa XUMHYECKOW CBS3U U THUIA KPUCTALIHYCCKOM]
peutieTKu

OK 01
OK 02

DU3HUKO-XUMHUUECKHE CBOMCTBA
HEOPraHUYECKHUX BEILECTB

1. Tect «OcoOeHHOCTH XHMHYECKHMX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(OTEpHBIX]
TUAPOKCHJIOB U COJICH».

2. 3agaHus Ha  COCTaBJIEHHE  ypaBHEHUH
XUMUYECKUX PEaKIMh C Y4aCTHEM IIPOCTHIX U
CJIIOKHBIX HEOPraHWYECKHX BEIUIECTB: OKCHIOB
METaJIOB, HEMETAJIJIOB M aM()OTEPHBIX JIEMEHTOB;
HEOPraHUYeCKUX KHUCJIIOT, OCHOBaHHI u
aM(}OTEepHBIX  TUAPOKCHIOB, HEOPTraHUYCCKHUX|
COJieH, XapaKTepU3yIOIUX UX CBOMCTBA H CIIOCOOBI
MOJTYYCHHUSI.

3. IlpakTuKO-OpHEHTUPOBAHHBIE TEOPETHUECKHUE
3aaHUs Ha CBOIicTBa H MOJTyYCHUE,
HEOPTaHWYECKUX BEIIECTB

OK 01
OK 02
OK 04

Nnentudukanys HeopraHu4eCKuxX
BEILIECTB

1. IIpakTUKO-OpUEHTHPOBAHHBIC 3aJaHUS IO
COCTaBJICHUIO XMUMHYECKHX PEAKIUH C ydJacTHeM
HEOPraHUYECKUX BEUIECTB, HCIOIb3YyEMbIX TS UX|
UACHTH(DUKAITIH.

2.JIaboparopHas pabora:
HEOPTraHWYECKUX BEIIECTB”

“Unentruduxanus

Pa3znen 4. CTpoenue u cBoiicTBa
OpPraHuYecKuX BelecTB

KonTponbnas pabota
«CTpOoeHHEe U CBOWCTBA OPTAHMYECKUX BEIICCTBY

OK 01

Knaccudukanus, ctpoerue u
HOMEHKJIaTypa OPraHUYeCKUX
BELIECTB

1. 3amanms Ha  COCTaBICHHE  Ha3BaHWM
OPraHUYECKUX COCIMHEHWM MO TPUBHAIBHON WM
MEXIYHAPOIHOU CUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJIEHHWE IIOJHBIX U
COKpAIEHHBIX CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIECTB OTIENIbHBIX KJIACCOB.

3. 3agauu Ha omnpejaeneHue npocreiiend GopmyIsl
OpPraHUYECKON MOJIEKYJIBI, HCXO/s U3 DJIEMEHTHOIO
cocrasa (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4EeCcKuX
COE€IUHEHUN

1. 3agaHus Ha  COCTaBJICHME  ypaBHEHUH
XUMHAYECKHX PEAKIUH C y4acTHEM OpPTraHMYeCKUX
BEILIECTB Ha OCHOBAHMUHU MX COCTaBa U CTPOEHHUS.

2. 3agaHus Ha  COCTaBJ€HHE  ypaBHEHUI
XUMHUYECKUX peaKIuid, WITIOCTPUPYIOIIUX
XUMHYECKHE CBOWCTBA C YYETOM MEXaHH3MOB
NPOTeKaHUs JaHHBIX pPEaKUUd M TI'eHEeTHYECKOH
CBSI3M OPraHUYECKHUX BEIIECTB Pa3HbIX KIIACCOB.

3. PacueTHble 3aaud MO ypaBHEHHUSAM pPEaKLUil ¢
y4acTUEM OPTaHUYECKUX BEIECTB.

4.  Jlaboparopnas  pabora  “IIpeBparmieHus|
OpPraHWYECKHUX BEIIECTB TP HATPEBAHUM "

OK 01
OK 02
OK 04

Wnentudukaius opraHuuecKux
BEIIIECTB, X 3HAYCHUE U
MIPUMEHEHHE B OBITOBOM 1
MTPOM3BOJICTBEHHOM JESATEIHHOCTH

1.IlpakTUKO-OpUEHTHPOBAHHbIE  33JaHUS 11O
COCTABJICHUID XMMHYECKHX PEaKIUil C y4acTHEM|
OpPraHUYECKUX BELIECTB, B T.4. UCIIOIb3YEMBIX UL
UX UJIEHTU(HUKAIUU B OBITY U IPOMBIIUIEHHOCTH.




YECJI0BCKa

2.JIaboparopnas pabora: “Unentnduxarms
OpPraHUYECKUX COCTMHEHUI OTJEIbHBIX KJIACCOB™

Paznen 5. Kunernueckue u
TePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH NMPOTEeKAHMS
XUMHYECKHX pPeakuuid

OK 01 | CkopocTh XUMHUYECKHX PEAKIIUMA. [IpakTHKO-OpHUEHTUPOBAHHbIE TEOPETUUYECKUE
OK 02 | Xumuueckoe paBHOBECUE 3alaHusl Ha aHanu3 (aKTOPOB, BIUSIONMX HA|
U3MEHEHHE CKOPOCTH XHUMHYECKOW peaxIuu.
[IpakTKO-OpUEHTHPOBAHHBIE 3a1aHUs HA
MIPUMEHEHUE npunnuna  Jle-Illatense — nis
HaxO0>KJICHUs HAPABJICHUSI CMEIICHUS] PABHOBECHS
XUMHYECKOM peakuuu U aHanu3  (aKkTopoB,
BIIMSFOIINX Ha CMelIeHue XUMHUYECKOTO
paBHOBECHS
Pa3nea 6. PacTtBopsl
OK 01 | IlonsiTme o pacTBOpax 1. 3agaun Ha MPUTOTOBIICHUE PACTBOPOB.
OK 02 2.1TpakTMKO-OpUEHTHPOBAHHBIC PACUETHBIC 3aJJaHUS]
Ha JHUCIEPCHBIE CHCTEMBI, HCIOJb3yeMble B
ObBITOBOM W MPOU3BOJACTBEHHOW  JESATEIBHOCTH
YyesoBeKa
OK 01 | MccnenoBanue CBOMCTB pacTBOPOB JlabopaTtopHas pabota
OK 04 “IIpuroToBiaeHue pacTBOPOB”
IIpodeccrnonanbHo-
OPUEHTHPOBAHHOE CO/IePKAHME
(comeprkaHue NPUKJIATHOTO
MO/1YJIfA)
Pa3nesn 7. Xumus B ObITYy H 3amura Keiica (c y4eToM Oyaymen
NMPOU3BOCTBEHHOI IeATEJILHOCTH | NTPO(EeCcCHOHATBHOM e TEIIbHOCTH)
4YeJI0BeKa
OK 01 | Xumus B ObiTy ¥ npon3BoacTBeHHON | Kelic (¢ yuderom Oynymedl mnpodeccnoHanbHOM
OK 02 | nedarenbHOCTH YellOBEKa JESITENIbHOCTH)
OK 04 Bo3MoKHbBIE TEMBI KEHCOB:
OK 07 1. TIloremienne kauMara W BBICBOOOXKIECHHE
K 1.4. ra3oBBIX TUJIPATOB CO JHA OKEaHAa.

2. byaymue marepuansl Ajs aBua-, MalldHO- U]
IpUOOPOCTPOEHHUS.

3. HoBble MaTepuabl AJis1 COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha  OCHOBE  PaCTUTEIbHBIX

IpernaparoB




