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1. OO0mas xapaktepucTika padoueii mporpamMmsbl 001eo0pa3oBaTeIbHOM
Y4eOHOM TUCHMIIIMHBI « XHMUSD)

2.1. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAIbLHOI
00pa3oBaTe/IbHOI MPOTrPAMMBI

O6mieoOpazoBaTenbHass  ydyeOHass  JUCHUIUIMHA ~ «XUMHSD»  SIBISCTCS
oOsi3aTeTbHOM  4acThio  00ImIeo0pa3oBaTeIbHOTO  IHUKJIa  0Opa3oBaTeIbHOMN
nporpammbl CIIO B coorBercTBHM ¢ PI'OC no cnenunansHoct 54.02.01 [uzaiin
(o oTpacisam).

1.2. He.]'[l/l H IVNIAHUPYEMBbIC PE3YJIbTATblI OCBOCHHUS JUCHMAIIIMHDbI:

1.2.1. llean 00meoOpazoBaTeIbHON Y4e€0OHOM JUCHUIINHBI

dopMHUpOBaHUE y CTYACHTOB MPEJCTABICHUS O XMMUYECKOU COCTABJISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa KaK OCHOBBI NPHUHATHS pEHICHUN B
KU3HEHHBIX W TIPOM3BOJICTBEHHBIX CUTYyaIlUsX, OTBETCTBEHHOI'O TOBEICHUS B
MIPUPOJTHOM CpeJie.

1.2.2. IlnanupyemMbie pe3yJibTAaTbl OCBOCHHUSN 00111e00pa30BaTe/JbHON YU4eOHOM
aucuIIMHLBI B c0oTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco6o¢ 3HaueHHE JUCIUIUIMHA UMeeT npu hopmupoBanuu U pazputun OK
u [1K.



Kox u HammeHoBaHMe
¢popmMupyembIX KOMIIETEHIIUH,
JIMYHOCTHBIX Pe3yJIbTaTOB

Iliianupyembie pe3yabTAThl 0CBOCHUS TUCHHUILIMHBI

Oo0mue

JucuunauHapubie (npeaMeTHbIe)!

OK 01. BeibupaTs criocoObl peiieHus
3a1a4 npoheCCUOHATTEHOM
JESTENHPHOCTH  MPUMEHUTEIBHO K

Pa3’INIHbIM KOHTCKCTAM;

JIP 2 [IlposBasionidii  aKkTUBHYIO

IPaXXJaHCKYO IIO3UILIUIO,
JEMOHCTPUPYIOLINN

IIPUBEPKEHHOCTh MPUHLHATIAM
YECTHOCTH, MOPSAIOYHOCTH,
OTKPBITOCTH, 3KOHOMUYECKHU

AKTMBHBIM W  y4acCTBYIOIUIMM B
CTYJIEHYECKOM M TEPPUTOPHAIBHOM
CaMOYIIPaBJIECHUU, B TOM YHCIIE Ha
YCIIOBHSX 100pOBOJILYECTBA,
POJYKTUBHO B3aMMOJICHCTBYIOIINNA
M YYacTBYIOIIMH B JESATEIBHOCTU
OOIIECTBEHHBIX OpPraHU3aIuil.

JIP 3 CobOmomarommii  HOPMBI
IIPaBONOPSIKA, CIECTYIOUINI naeanam
I'PAXKJIAHCKOTO o0I1IeCTBa,

B vactu Tpy0BOro BocnuTaHus:

- Ol roTOBHOCTB K TpyAy, OCOZHAHUE
IIEHHOCTU MacTePCTBa, Tpyaoiatooue; Y
-O2 roTOBHOCTH K aKTUBHOM HESITCILHOCTH
TEXHOJIOTUYECKON U COLUAIBHOMN
HAIPaBJICHHOCTH, CIOCOOHOCTH
WHULIMUPOBATh, TUIAHUPOBATh U
CaMOCTOSITENIHO BBITIOIHATH TAKYIO
NESATEeNIbHOCTD;

- O3uHTepec K pa3IuuHbIM chepam
npodeccuoHaIbHOMN 1eITeNbHOCTH,
OBnajzieHNe YHUBEPCATLHBIMU YUEOHBIMHU
MO3HABATEIbHBIMU JEUCTBUSIMU:

a) 0a30BbIC JJIOTHYECKUE JCHCTBUS:

- 04 camocToATEIBHO (HOPMYITUPOBATH U
aKTyaJIu3upoBaTh NpoodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OSycTaHaBiIuBaTh CyIIECTBEHHBIN

- JI1: BmageTh CHCTEMOM XHMHUYECKHX
3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOITIOJIararoIIme TTOHATHS
(XuMHYECKUM AJIEMEHT, aToMm,
DJIGKTPOHHAsE 000JI0YKa aroma, s-, p-, d-
AJIEKTPOHHBIE OpOUTAId aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCT, CTCIICHD
OKHCJICHUS, XHMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA  00BeM,
YIJIEPOAHBIN  CKeNleT, (YyHKIMOHATbHAS
rpyIma, paaukKall, U30MEpHs, H30MEPHI,

TrOMOJIOTUYECKUI pn, TOMOJIOTH,
YIJIEBOJOPO/IBI, KHCIIOpOA- "
a30TCOACpKAILHE COEJIMHEHHS],
OMONOTMYECKH  aKTHUBHBIE  BEIECTBA
(yrmeBoapbl, JKHUpBI, OCJIKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHS,
KpUCTaJuInuecKas pelieTka, THUIIBI

XUMHWYCCKHUX peaKuHﬁ (OKI/ICJII/ITGJ]I)HO-

AncumnamHapHble (npeameTHbIe) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX NOAHbIM NepeyHem 8o PIOC COO ot 17.05.2012r. Ne 413 (B nocneHen pegakuum ot

12.08.2022)




oOecrieyeHusi 0€30MACHOCTH, MpaB H
cB0oOOa rpaxnaan Poccuu. JlosnbHbIN
K YCTaHOBKAM M  NPOSBICHUAM
IIPEACTABUTEIIEH CyOKyJIbTYD,
OTVIMYAKOIIUN  UX rpynmn ¢
JNECTPYKTUBHBIM W JICBUAHTHBIM
MOBEJCHUEM.  JleMOHCTpUpPYIOIIUI
HEMpUATHE U NPeaylnpeKAaronn
COI[MAJIbHO  OMNAacHOE€  TOBEJCHUE
OKPYXKaIOIUX.

JIP 4 [TposBisironuii u
JEMOHCTPUPYIOIINI  yBaXXEHUE K
JTOASIM TpyAa, OCO3HAIOIINHI
IIEHHOCTh ~ COOCTBEHHOTO  TpyJa.
Crpemsimuiics K (QOpMUPOBAHUIO B
CETeBOM  Cpeae  JMYHOCTHO U
npodeccuoHaIbHOrO
KOHCTPYKTHUBHOTO
cruenay.

JIP 7 Oco3Haromuii NpuOPUTETHYIO
LEHHOCTh  JIMYHOCTH  YEJIOBEKa,
yBa)KaroOIUNA COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTh B Pa3IMYHbBIX
CUTYyalusix, BO Bcex (hopMax u BHAAX
JEeSTENbHOCTH.

JIP 8 [TposBnsitonuii u
JEMOHCTPUPYIOIIMI  yBaXK€HUE K

oT

«1GpoBOTO

IpU3HAK WJIM OCHOBAHUS JJIs1 CPAaBHEHUA,
KJaccuuKanuy u 0000IeHHUS;

- O6 onpenensTh 1eNn AesTeIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JNOCTH)KEHUS,

- O7 BBIBIATH 3aKOHOMEPHOCTHU U
IPOTUBOPEYHS B pACCMATPUBAEMBIX
SIBJICHUSIX

- O8 BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUI
NEeSTENbHOCTH;

- O9 pa3BuBaTh KPEATUBHOE MBIIUICHHAE PH
PELIEHUH )KU3HEHHBIX MTPOOIeM

0) 6a30BBIC HCCICAOBATEIHCKUE ACHCTBUS:
- O10 BnazieT HaBbIKAMH YUEOHO-
VICCIIEI0BATEIIbCKON U MPOEKTHOU
NEeATEeIbHOCTH, HABBIKAMH pa3pelieHus
npobiem;

- O11 BBISABISTE NPUUYUHHO-CIEACTBEHHBIC
CBS3M M aKTyaJIU3UPOBATH 33/a4y,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus, HaXOIUTh
apryMeHTHI JIJIs I0Ka3aTenbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh [TapaMETPhl U

BOCCTAaHOBUTEIIHHBIC, 9K30-H
DHAOTCPMUYCCKHE, PEaKIUd HOHHOTO
oOMeHa), pactBop, AIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, AIEKTPOTUTHICCKAS
JVCCOIUAITHS, OKUCITUTEb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOU
peaKkuy, XUMHYECKOE  paBHOBECHE),

TEOpPUM U 3aKOHBI (TEOPUS XUMUYECKOTO
CTPOCHMSI OpraHMyYecKux BemecTB A.M.
bytiiepoBa, Teopus 3IEKTPOIUTHYECKOU

JAUCCOIMAINK, TEPUOANYECKUA  3aKOH
JA.N. MenneneeBa, 3aKOH COXPAHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH,

(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX,

COoCTaBe, IOJIYy4eHHMH U  0€30MacHOM
MCIIOJIb30BaHUN BAYKHEUIIINX
HEOPTaHUYECKHUX U OpraHUYECKUX
BEUIECTB B OBITYy M  NPaKTUYECKOU

NEATENIbHOCTH YEIIOBEKA,

- JI2: yMeTb BBIABIATh XapaKTEpHbIC
MPU3HAKK U B3aUMOCBS3b H3YUYECHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOILINE
MOHATUS IIPU ONHUCAHUU CTPOEHUS U

CBONCTB HEOPTraHUYECKUX "
OpraHUYeCcKuX BELIECTB " 170'¢
MpPEeBpAIllCHU; BBISBISATH B3aUMOCBS3b




MPEICTaBUTEISAM Pa3IUYHBIX
ATHOKYJIbTYPHBIX, COLIMAJIbHBIX,
KOH()ECCHOHANBHBIX W WHBIX TPYyMI.
ComnpuyacTHBIi K COXPaHEHHIO,
MPEYMHOXEHUI0O U TPaHCISLHU
KYJIbTYPHBIX TPaguLIUi U LEHHOCTEU
MHOT'OHAIIMOHAIBHOTO  POCCHUMCKOTO
rocyJ1apcTBa.

JP 10 3a0orsamuiics O 3aluTe
OKpY Kalomen cpesibl, COOCTBEHHON H
qy>K0il 0€30MacHOCTH, B TOM YHUCIE
G pPOBO.

JIP13BeiOupatomiuii  ONTUMAaJIbHbBIC
CHOCOOBI pelIeHus
po(eCcCUOHANIBHBIX 337]a4 Ha OCHOBE
YBaXXEHUSI K 3aKa34WKy, NOHMMaHUs
€ro noTpedHoCTeM

JIP14 [TpyuHUMaromm u
UCTIOJIHSAIOIIHMA CTaHAapThI
AHTUKOPPYILIMOHHOT'O IOBEIECHHUS
JIP15TIposiBasitomuii CIIoCOOHOCTH K
IUIAHUPOBAHHUIO " BEJICHUIO
IPEAIPUHUMATEIIBCKON
NESATENbHOCTH HA OCHOBE MOHUMAHHUS
U COONIOACHHS TMPABOBBIX HOPM
POCCUICKOTr0 3aKOHO/IATENIbCTBA

KPUTEPUHU PEIICHNUS;
- O12 aHanu3upoBaTh NOJIYYEHHBIE B XO/€
pelIeHns 3a0a4u pe3yabTaThl, KpUTUYECKH
OLICHUBATh UX IOCTOBEPHOCTS,
IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

-O13 ymMeTh NepeHOCHUTh 3HAaHHUS B
MO03HABATEIBbHYIO U IPAKTUYECKYIO 00J1aCTH
KUZHENIEATEbHOCTH;

- O14NymMeTh UHTErPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00J1aCTeH;

- O15 BeIABUTaTh HOBBIC UJICH, TIPEIaraTh
OpUTHHAJIbHBIE TOAXO/Abl U PELICHUS;

Y CTIOCOOHOCTH MX MCIOJIb30BAHUS B
MTO3HABATEIBLHOW U COLIMAJIBHON MPAKTUKE

XUMHYECKUX 3HAaHUM C TMOHATHSIMH U
MPEJICTABICHUSIMHA IpYyTUx
€CTECTBCHHOHAYYHBIX IPEIMETOB;

- J13: yMeTh UCTI0JIb30BaTh HAUMEHOBAHUSA
XUMHYECKHUX COCJIMHECHU I
MEXKIYHApPOJIHOTO COK03a TEOPETHYECKOU
W TPUKIATHOW XHMHUU W TPUBHUAIBHBIC
Ha3BaHUs Ba)KHEWINMX BEIIECTB (ITUJICH,
allCTHUIICH, TJIMLEPYH, deHnon,
dhopmaapaerus, YKCyCHas KHCJIOTAa,
IJIMIWH, yTapHBIM ra3, YIJIEKUCIbIM Tras,
aMMUaK, raiieHasi HW3BECTb, HEralicHas
U3BECTb, MHUThEBasi COJa U JPYTHUX),
COCTaBJATH (POPMYJIbI HEOPTaHUYECKUX U

OpraHUYeCKUX  BEIIECTB,  YpaBHEHUS
XUMUYECKUX peakluii, OOBICHATHh HX
CMBIC]I;  TIOATBEPXKIaTh  XapaKTEpPHbIC
XUMUYECKHUE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U
3alUCSAMH  YPaBHEHUM  XHUMHUYECKHX
pEeaKLnii;

- J4: YMETh YCTaHaBJIUBATh
MPUHAJTICKHOCTh W3YUYEHHBIX
HEOPTraHUYECKUX u OpraHUYECKUX

BELIECTB K ONPEIEIIEHHbIM KJlaccaM |
rpyImaM COEIUHEHUN, XapaKTEPU30BaATh
X COCTaB M BaXXHECUIIHNE CBOMCTBA;
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ONpEeNeNaTh BUIbl XUMHUYECKUX CBS3EH
(koBajieHTHAs, WOHHAs, MeETaJTnYecKas,
BOJIOPOJIHASI), THIMBI KPUCTAITUYECKHUX
PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH
XUMUYECKUE PEaKII;

- J15: chopmupoBath MNpeaCTaBICHUS: O
XUMHUYECKOU COCTaBJISIOIICH
€CTECTBCHHOHAYYHON  KapTUHBI MHUPA,
poiIM XUMUM B TIO3HAHWUU  SIBJICHUM
MPUPOJIBI, B OPMHUPOBAHUN MBIILICHHS H

KYJIBTYPBI JUYHOCTH, ee
byHKIIMOHATBHON IPaMOTHOCTH,
HE0OX0AUMOM ISt perieHus

MPaKTUYECKUX 3a/lad W OSKOJOTUYECKU
00OCHOBaHHOTO OTHOILIEHHUS K CBOEMY
3JI0POBbIO U IPUPOJHOMU CPEJIE;

- J16: ymeTb NpOBOAUTH PacUeThl MO
XUMHYECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHUYECKUX PEaAKINI C UCTIOJIb30BAHUEM
(bu3NYECKUX BETMUYMH, XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHbBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA;
UCII0JIb30BaTh CUCTEMHBIE XUMUYECKHE
3HAHWS 1711 TPUHSATHUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C BEUIECTBAMHU U UX




IMPUMCHCHUEM

OK 02. Mcnonp30BaTh COBPEMEHHbBIE
CpeACTBa MTOMCKa, aHAJIN3a U
UHTEpIpeTaluy nHpopmanuu u
UH()OPMAITMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
npodecCHOHaNBEHOM eI TeTbHOCTH;
JIP3 CoOmroaromuii HOpMbl
MPaBOMNOPSAIKA, CIEAYIOINN naeanam
Ipa’KJaHCKOI0 00IEeCTBa,
oOecrieueHus: 6€30MaCHOCTH, MPaB U
cB00O rpaxkaad Poccuu. JlosuibHBIM
K YCTaHOBKaM U MPOSIBIICHUSIM
MpeICTaBUTENCH CYOKYIbTYD,
OTJIMYAIOIIUI UX OT FPYMI C
JNECTPYKTHUBHBIM U ICBUAHTHBIM
roBeAcHueEM. JIeMOHCTPUPYIOLINN
HETMPUATHE U MPEayNPEK A0
COLIMAJIBHO OMACHOE MOBEJCHUE
OKPYXKaIOLIHUX.

JIP4 TlposBnsironuii u
JEMOHCTPUPYIONTUN YBAXKEHHUE K
JIIOJAM TPYAa, OCO3HAOLINT
IIEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsiuiics K OpMUPOBAHUIO B
CETEBOM CpeJie TMYHOCTHO U
podeCcCHOHATIEHOTO

B obsacTH
NMO3HAHMS:

- O16 chopMHUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

IHEHHOCTH HAY4IHOI0

pa3BUTHS  HAyKu W OOIIECTBEHHOU
NPAKTUKH, OCHOBAHHOTO Ha  JHAJIOTE
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO

CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;
- O17 coBepIICHCTBOBAHHUE SI3BIKOBOW U
YUTATEICKON KYJBTYpbl KaK CpEJICTBa
B3aUMOJICHCTBUSL ~ MEXIY  JIIOJbMH U
MO3HAHUS MUPA;

- O18 oco3HaHue LEHHOCTH HAy4YHOU
NEeATENIbHOCTH, TOTOBHOCTb OCYILECTBIISITh
POEKTHYO U UCCIIEIOBATEIBCKYIO
NEeATEeNbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBJajieHne YHUBEPCAJIbLHBIMU Y4e€OHBIMH
NMO3HABATEJIbLHbIMU JACHCTBUSIMH:

B) padora ¢ nHpopmanmeii:

- O19 Bnagerp HaBBIKAMU TOJYYCHUS

uHpopMalMl U3 HCTOYHUKOB  Pa3HbIX
TUIIOB,  CAMOCTOSITENIBHO  OCYILECTBIISITh
IIOMCK,  aHaau3, CUCTEMATU3aLMI U

UHTEPIpETalri0 UHPOPMALMK PA3THYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;
- 020 co3gmaBaTh TEKCThl B Pa3jMYHBIX

- JI7: yMeTh MJIaHUPOBATh U BBINOIHAThH
XUMHUYECKUN SKCIIEPUMEHT (TpeBpalleHus
OpraHUYeCKUX BEIIECTB MPU HArpEBaHUU,
MOJyYCHHE HSTHIEHA U HW3YYEHHE €ro
CBOMCTB, KAQUe€CTBEHHbIC pEAKIHH Ha
anbAETUIbl, KpaXMall, YKCYCHYIO KUCJIOTY;
JeHaTypaiusi O€JKOB MpU HarpeBaHUU,
[BETHBIC pEakIuu OEJKOB; MPOBOJUTH
peakiuu HMOHHOTO OOMEHa, OMPEeNeNsATh
Cpeay BOJHBIX PacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cyiabdar-, kapOoHaT- W
XJIOPUJ-aHUOHBI, HAa KAaTHUOH aMMOHHUS;
pemaTth 3KCIEpPUMEHTAIbHBIE 3aJayd 10
temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBHM C TMpPaBWIaMU TEXHUKU

O0e3omacHOCTH  MNpu  OOpalleHHuH  C
BEIIECTBAMHU u 1a00paTOPHBIM
000pyI0BaHUEM; MIPEICTABIIATH
pe3yNnbTaThl XUMHUYECKOTO SKCIIEPUMEHTA
B bopme 3anucu ypaBHEHUI
COOTBETCTBYIOLINX peaxkuui u
(dbopMyIMpOBaTh BBHIBOJABI HA OCHOBE ITHUX
pe3yIbTaToB;

- JI8: ymMeTb aHanmu3upoOBaTh XUMUYECKYIO
uH(pOpPMAIMIO, MOJYyYaeMyl0 U3 Pa3HBIX
HMCTOYHHUKOB (cpencts MacCOBOU
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KOHCTPYKTUBHOT'O «IIU(PPOBOTO
cienay.

JIP13 BriOuparomiuii onTuMaibHbIe
CIOCOOBI perIeHus
npodecCHOHANBHBIX 3a/1a4 Ha OCHOBE
YBOKEHUS K 3aKa34UKY, IOHUMaHUs
ero noTpeoHoCTeH

JIP14 Tlpunumaromuii u
UCITOJTHSIOIIMI CTaHAapThI
AHTUKOPPYIIIMOHHOTO MOBEICHHUS
JIP15 IlposiBasitoninii CiocOOHOCTH K
IJIAHUPOBAHUIO U BEJICHUIO
NPEANPUHUMATEIIbCKOU
NEATeNTbHOCTU Ha OCHOBE MOHUMAaHUS
1 cOOJII0ICHUS TPAaBOBBIX HOPM
POCCHIICKOT0 3aKOHOaTEIbCTBA

dbopmaTax C Y4ETOM Ha3HA4YCHUS
uHpopMaM W 1EJIEBOM  ayJIUTOpUH,
BBIOWpast ONTUMAJIBHYIO bopmy
NpeACTaBICHUS U BU3YyaJIU3allUH;

- 021 OIIEHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD uHpopmarmu, ce
COOTBETCTBHE TMPABOBbIM U MOpPAJIbHO-
ATUYECKUM HOpMaM;

- 022 HCIOJIb30BaTh CpeacTBa

WH(OPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OpPTaHU3AIMOHHBIX
3a7ay ¢ coOjroJeHueM  TpeOOBaHMIA
SPrOHOMHKH,  TEXHHUKH  0€30MacHOCTH,
TUTHEHBI, PECYPCOCOCPEIKEHNS, TIPABOBBIX H
ATUYECKUX HOPM, HOpPM HH(POPMAITMOHHOM
0C30MmacHOCTH;

- O23 BnageTh HaBBIKAMH PACIIO3HABAHUSA U
3aImuThl HHGOPMAaIHK, HHPOPMAITMOHHOM
0€301aCHOCTH JJUYHOCTH,

uH(popmaiuu, cetb IHTEpHET U ApyTHE);

- J19: BnameTrb OCHOBHBIMH METOJaMU
HAay4YHOTO MTO3HAHUS BEIIICCTB u
XUMHYECKUX  SBICHUN  (HaONIOJCHHE,
U3MepeHue, OKCIICPUMEHT,
MOJICTUPOBAHUE);

- JI10: ymMeTh NPOBOJIUTH PACUYETHI 11O
XUMHUYECKUM (HOopMyJiaM U ypaBHEHUSIM
XUMHUYECKUX PEaAKINi C UCTIOIb30BAHUEM
(U3UYECKUX BEIMYUH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS )
ra3oB, KOJIMYECTBA BEILIECTBA;
WCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE
3HAHUS JJIsl TPUHSATHSI PEIICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

OK 04. DddexTuBHO
B3aMMOJICIICTBOBATH U pabOTaTh B
KoJuieKkTuBe U komanae;, JIP1
Oco3Haromuii ce0s rpaKkJIaHUuHOM U
3aIMTHUKOM BEJIMKOM CTpPaHBI.

JIP2 ITposiBAsAIOIMMI aKTUBHYIO
IPaKIAHCKYIO MO3HIIMIO,

- 024 roTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH M CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
UCCIIEN0BATEIBCKOM, IIPOEKTHOU u
COIIMAJIBHOM JICSATEIIbHOCTH;

OBiaanenne YHHBEpPCaJIbHBIMH
KOMMYHHKATHBHBIMHM 1eCTBUSIMHU:

- A11: ymeTp miIaHUpPOBAaTh U BBIIOJIHSIThH
XUMUYECKUHN SKCIIEPUMEHT (TIpeBpaleHuUs
OpraHUYECKUX BEILECTB MPU HArpEeBaHUHU,
MOJIyYeHHE HSTHICHA U HW3YUYEHHE €ro
CBOMCTB, KAUe€CTBEHHbIC pEAKIIUM Ha
albACTU/IBI, KpaXMall, YKCYCHYIO KHCJIOTY;
JeHaTypaiusi OCJIKOB TNpU HarpeBaHUU,
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JEMOHCTPUPYIOLINN
MPUBEP>KEHHOCTh MPUHIUIIAM
YECTHOCTH, OPSIOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKU
AKTUBHBIN U y4aCTBYIOLIUN B
CTYJICHYECKOM U TEPPUTOPUATTEHOM
CaMOyIpaBJIE€HUHU, B TOM YHUCJIE Ha
YCIIOBUSAX JOOPOBOJILYECTBA,
OPOJYKTUBHO B3aUMOJEHCTBYOIIUI
Y YYacCTBYIOIUI B J€ATEIbHOCTH
0OIIIeCTBEHHBIX OPraHU3aINi.

JIP3 Cob6ntoaaromuii HopMbl
MPaBOMNOPSAIKA, CASAYIOIINNA Haeanam
Ipa’KJaHCKOI0 00IEeCTBa,
oOecrieyeHus: 6€30NaCHOCTH, MPaB U
cB0oOoa rpaxaan Poccuu. JlosuibHBIM
K YCTAHOBKaM U MPOSIBICHUSIM
npencTaBuTeniei cyoKyIbTyp,
OTINYAIOUIUHI UX OT TPYIIII C
JNECTPYKTUBHBIM U J€BUAHTHBIM
rnoBeAeHueM. JleMOHCTpUPYIOLINN
HEIPUATUE U IPETyIPEKAOIINNA
COLIMAJIBHO OMACHOE MOBEJCHUE
OKPYXKaIOLIUX.

JIP4 TlposBnsromui u
JEMOHCTPUPYIOLINI YBaXKEHHUE K
JIIOJAM TPYAA, OCO3HAKOIIMNT

0) coBMecTHAas1 1eATEJIbHOCTD.

- 025 noHuMarh H©  UCIOJb30BATh
MPEUMYIIIECTBA KOMAaHTHOU u
UHAUBUIYAbHON pabOThI;

- 026 npuHUMATh 1EIM COBMECTHOM
NEATEIBbHOCTH, OpPraHU30BBIBATH u
KOOPAWUHUPOBATh  JIEUCTBUSA o ee

JOCTHKCHHIO: COCTAaBJISTh IJIaH JIEHCTBUH,
pacmlpenieNiaTh POdM C Y4YETOM MHEHHH
YYaCTHUKOB o0cyXnathb pe3yIbTaThI
COBMECTHOU paboTHI;

- 027 KOOpIMHUPOBATbH M  BBINOJHITH

paboty B YCIIOBUSIX peagbHOrO,
BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

- 028 OCYWIECTBIISITh  MO3UTUBHOE

CTPaTErM4YECKOE NOBEICHHUE B Pa3JIMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPYECTBO H
BOOOpaxeHUe, ObITh HHUITUATUBHBIM
OBanagenue YHHBEpPCAJIbHBIMH
peryJisiTUBHBIMHU J€iiCTBUAMM:

r) IPUHSATHE ce0sl U IPYTUX JIIO/Iei:

- 029 npuHMMaTh MOTHBBI M ApPryMEHTHI
OpYruX JIOAEH INpU aHaIW3€ pe3yiIbTaToB
NEeSTENbHOCTH;

- O30 mpusHaBaTh CBOE NPAaBO U MPABO
JPYTHUX JIFOJIeH Ha OIIMOKH;

[BETHBIE peakiuu OEJKOB; MNPOBOJUTH
peakiuu HMOHHOTO OOMEHa, OMPEeNeNsATh
Cpeay BOAHBIX PAacTBOPOB, KaU€CTBEHHBIE
peakiuu Ha cyibdar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, Ha KAaTHOH aMMOHWUS;
pemaTh JKCIepUMEHTAIbHbIE 3aJlauyd II0
temaM "Metamnel" u "Hemeramuibl") B
COOTBETCTBHUM C TIPaBWJIAMH TEXHUKHU

O0e3zomacHoCTH  TNpU  oOpalieHuu ¢
BEIIECTBAMHU u 71a60paTOPHBIM
000pyI0BaHUEM; MIPEICTABIIATH
pe3yNbTaThl XUMHUYECKOTO SKCIIEPUMEHTA
B dopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIUX peakiuin u

(dhopMyIHpOBaTH BBIBOJBI HA OCHOBE THUX
PE3yJIBTAaTOB
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IIEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsimuiics K OpMUPOBAHUIO B
CETEBOM CpeJIe TUNYHOCTHO U
po(ecCHOHATLHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO
clenay.

JIPS JleMOHCTpHUpYIOIIUI
IPUBEPAKEHHOCTh K POJTHON
KyJIbTyp€, ICTOPUUYECKON MaMsATH Ha
ocHOBe J100BU Kk Pogune, pogHomy
HapoJly, MAJION pOAUHE, IPUHATHIO
TPaJAMLIMOHHBIX LICHHOCTEN
MHOTOHAllMOHAIBHOTO Hapoaa
Poccun.

JIP6 IIposiBnsromuil yBaXeHue K
JIOJISIM CTapIIero NOKOJEHUS U
TOTOBHOCTh K y4acTHIO B
COLMAJIbHOM TOIJIEPKKE U
BOJIOHTEPCKUX JABUKCHUSX.

JIP7 Oco3Haromuii IpuoOpPUTETHYIO
LEHHOCTb JINYHOCTH YEJIOBEKA;
yBa)KaroIIUi COOCTBEHHYIO U UYKYIO
YHUKAJIBHOCTD B Pa3IN4HbIX
CUTYyaIusiX, BO BceX (hopMax v BUIAX
JEeSTENbHOCTH.

JIP8 Tlposinsromuii u
JEMOHCTPUPYIOLINI YBAXKEHHUE K

- O31 pa3BuBaTh CHOCOOHOCTH MOHUMATh
MUD C IMO3HMIIMH IPYTrOTo Y€I0BEKa,
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MPEACTABUTEINSIM PA3JIMYHBIX
ATHOKYJIbTYPHBIX, COLUAIBHBIX,
KOH(peCCHOHANIbHBIX U UHBIX FPYIIIL.
ConpuryacTHbBIN K COXPaHEHHUIO,
MPEYMHOXEHUIO U TPAHCIISIIUU
KYJIbTYPHBIX TPAIULUN U LIEHHOCTEN
MHOTOHAIlMOHAJIBHOI'O POCCUICKOTO
rocyzapcraa.

JIP9 Cobmromaronuii u
IIPOIAaraHAuPYOINK TpaBuiIa
3I0pOBOTO U Oe30macHoro odpasza
KU3HHU, CIIOPTA; MPEAYPEKTAFOIIHIMA
100 MPeoI0JIeBAIOIINI
3aBUCUMOCTH OT aJIKOroJisl, Tabaka,
MICUXOAKTUBHBIX BEILIECTB, a3apTHHIX
urp u T.1. CoxpaHsArommn
NICUXOJIOTUYECKYIO YCTOMUHUBOCTD B
CUTYaTUBHO CJIOKHBIX WU
CTPEMUTENILHO MEHSIOIIMNXCS
CUTYaLMSIX.

JIP10 3abotsumiics o 3amure
OKpY’Karoliei cpeibl, COOCTBEHHOM M
Yy’K0l 0€30MacHOCTH, B TOM YHCIIE
U (HPOBOIA.

JIP11 IIposBnsromuii yBaxKeHUE K
ACTETUYECKUM LEHHOCTSIM,
oOJ1aarouii OCHOBaAMH

13




ACTETUYECKOU KYJIbTYPHI.

JIP12 IIpuHMMArOIINAN CEMENHBIE
IIEHHOCTH, TOTOBBIM K CO3IaHUIO
CEMbH M BOCIIUTAHUIO JECTECH;
JEMOHCTPUPYIOLINI HENIPUSITHE
HACWIMS B CEMbE, YX0Ja OT
POAUTENBCKON OTBETCTBEHHOCTH,
OTKa3a OT OTHOUIEHUW CO CBOUMH
JIETHbMU U UX (PUHAHCOBOTO
COAEpKaHUS.

JIP13 BsiOuparomiuii onTuMaibHbIe
CIIOCOOBI peIIeHUs
npo¢eCCUOHANIBHBIX 3aJ]1a4 Ha OCHOBE
YBQ)XXEHHUS K 3aKa3UMKY, TOHUMaHHS
€ro noTpedHocTe

JIP14 ITpunumaromuii u
VCTIOJIHSIIOIINI CTaHIapThl
AHTUKOPPYHIMOHHOTO MTOBEICHUSA
JIP15 TlposBisitonuii ciocOOHOCTH K
IJIAHUPOBAHUIO U BEJCHUIO
MPEANPUHUMATENBCKON
NEATENIbHOCTA HA OCHOBE IIOHUMAHUS
Y cOOJII0IEHUS ITPAaBOBBIX HOPM
POCCUHCKOT0 3aKOHOJIATEIHLCTBA

OK 07. ConeiicTBOBATh COXPaHEHUIO
OKPY’KarolIEn CPEBI,
pecypcocOepeKeHHI0, TPUMEHSITh

B 00s1acTH 3K0JI0TMYE€CKOT0 BOCTIMTAHMS:
- 032 chopMHUPOBAHHOCTH DKOJIOTUYECKOM
KYJBTYPBHI, MOHUMAaHHE BIIUSIHUS

- J12: chopmupoBaTh npencTaBICHUSA: O
XUMHUYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHOW  KapTUHBI  MHpA,
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3HaHUs 00 U3BMEHEHUHU KJIMMaTa,
MPUHIUIIBI O€pPEKIUBOTO
MIPOU3BOACTBA, 3PPEKTUBHO
JNEUCTBOBATH B UPE3BbIYANHBIX
cutyanusax; JIP9 Cobmronaromuii u
nponaraHAupPYyOIIUi TpaBuia
3I0pPOBOTO U Oe30IMmacHoro oopasa
KU3HU, CIIOPTA; MPEAYIPEKTAOIIHIA
100 MPeo10JIeBAOITUI
3aBUCUMOCTH OT aJIKOroJisi, TabaKa,
MICUXOAKTUBHBIX BEIECTB, a3apTHHIX
urp u T.1. CoxpaHstommui
MICUXOJIOTUYECKYI0 YCTOMYMBOCTH B
CUTYaTUBHO CJIOKHBIX WU
CTPEMUTEIBLHO MEHSIFOLIUXCS
CUTyaIUsIX.

JIP10 3aboTsiumiics o 3amure
OKpY’Karolien cpejibl, COOCTBEHHOU U
qy’K0i 0€30MacHOCTH, B TOM YKCJIE
G poBO.

JIP13 BriOuparomiuii onTuMaibHbIe
CIIOCOOBI pereHus
po¢eCCUOHANIBHBIX 33J1a4 Ha OCHOBE
YBKEHUS K 3aKa3YUKY, IOHUMaHUs
€ro noTpedoHoCcTei

COITMAJIbHO-D)KOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLHAIBLHOMN
cpelbl, OCO3HaHUE II00aJbHOIO XapakTepa
AKOJIOTMYECKUX MTPOoOIIeM;

- 033 nnaHupoBaHHE W OCYLIECTBIICHHE
JIEUCTBUU B OKPYXKAIOILIEH Cpele HA OCHOBE
3HAHMUS 1eJed  YCTOMYMBOIO  pa3BUTHUSA
YEJI0BEUECTBA;

AKTUBHOE HETIPUATHE JIEUCTBUI,
MIPUHOCAIIMX BPEJ OKPYKAIOIIECH CPEJIE;

- 034 YMEHHE MIPOTHO3UPOBATh
HeOJIaronpusaTHbIC JKOJIOTHYECKHE
MOCJICICTBUS MPEANPUHUMAECMbIX JEHCTBUH,
MpeI0TBpAIIATh UX;

- O35 pacumapeHue omnbiTa ACSITEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

- O36 oBnajsieHNE HaBBIKAMH YUeOHO-
MCCIIE0BATEIIBCKOM, TPOEKTHOU U
COIIMAJIBHOM JeATCIHbHOCTH,

poJIM  XUMHHM B IIO3HAHUM SIBJICHHUU
IpPUPOAbL, B POPMUPOBAHUU MBILUICHHS U

KYJIbTYPbI JINYHOCTH, ee
(GyHKIIMOHATBHOU TPaMOTHOCTH,
HEO0XO0IUMOM TUTA penieHus

MPAaKTUYECKUX 3a7ad U OSKOJIOTHYECKU
00OCHOBaHHOTO OTHOIIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOTHOM CPEAE;

- J113: ymeTs cobiroaaTh mpaBuiia
HKOJIOTHYECKH TEIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU
NESATENbHOCTHU B LIEJISIX COXPAaHEHUS
CBOETO 37]0pPOBbS U OKPYKaroIEen
MIPUPOTHON CPEJIbl; YUUTHIBATH OMTACHOCTh
BO3/ICHCTBUSI HA )KUBBIE OPTaHU3MBbI
OMPEICTICHHBIX BEIIECTB, IOHUMAsi CMBICT
MOKa3aTesis MpeaeaIbHON JOIYCTUMON
KOHIICHTpAIUU

IIK 2.3.
DKCIIEPUMEHTAJIbHBIE

Brmmongare
00pa3sIsl

- O29 npuHMMarh MOTHBBI U apPryMEHTHI
OPYTUX JIIOAEH NpPHU aHAIN3E PE3yJbTaTOB

- I12: copmupoBaTh npeacTaBiICHUs: O
XUMHUYECKOU COCTABIIAIOLLEH
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00beKTa aAu3aiiHa WIH €ro OTAeIbHEBIE
AJIEMEHTHI B MaKeTe WU MaTepHalie B
COOTBETCTBHH c TEXHUYECKUM
3aJlaHueM (OTICAaHUEM ).

NEeATEeNbHOCTH;
- O30 npu3HaBaTh CBOE NpPaBO M MPABO
JIPYTHUX JIIOJIeH Ha OIINOKY,

- O31 pa3BuBaTh CIOCOOHOCTH MOHUMATh
MUD C ITO3HMIIMH IPYTrOro 4€I0BEKa,

€CTECTBEHHOHAYYHOUN KapTHHBI MUPA,
POJIM XMMHUH B TIO3HAHUU SIBJICHUN
MPUPOIBI, B HOPMUPOBAHUH MBITTUICHUS U
KYJIbTYPbI IHWIHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH,
HEOOXOIUMOM JIJIsl pEIIeHUs
MPAKTHYECKUX 33/1a4 U IKOJIOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY
3JI0POBBIO M IPUPOTHOM Cpejie;

- JI13: ymeTs cobmo1aTh mpaBuia
HKOJIOTHYECKH TEIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU
JCATEIHHOCTH B LEIISAX COXPAHCHUS
CBOETO 37]0pPOBbS M OKPYKaroIEen
MIPUPOTHON CPEBI; YIUTHIBATH OMTACHOCTh
BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI
OTIPEJICIICHHBIX BEIICCTB, TOHUMAsi CMBICTT
MOKa3aTesis MpeaeaIbHON JOIYCTUMON
KOHIICHTPAITU!
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/ibHON Y4eOHO JUCHUILIUHBI

2.1. O0bem JUCHMILIMHBI U BUABI Y4e0HO padoThI

Bup yueOHol padoThI

Oo0BeM B yacax

O04HO
O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHMIIUHBI 72
B T.Y.
1. OcHOBHOE coep:KaHMe 64
B T. 4..
TEOPETUIECKOE 00yUCHHE 30
IPAaKTUYECKUE 3aHATUA 34
2. [IpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE 5
(copepkanue NPUKJIATHOTO MOLYJISA)
B T. U.:
TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHITUA 4
WHIMBUIYATbHBIA IPOEKT (da/nem)** HeT
CamocrosiTeibHas paboTa -
IIpomexyTounas arrecrauus (AuddepeHIupPOBaAHHBIN 5

3a4er)
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2.2. TemaTuyecKuii VIaH U coJepPKaAHNE JUCHUILUIUHBI (0YHO)

Dopmupyem
HaumenoBanu Conepxkanue yueOHOro marepuasia (0OCHOBHOE M PO eCCHOHAIBHO- ObLem e
€ pa3aeJioB u OpPHEHTHPOBAHHOE), 1a00PaTOPHbIE U MPAKTHYECKHE 3aHATHS, TPUKJIATHOM
4acoB KOMIIETeHIIU
TeM MOYJIb "
1 2 3 4
OcHOBHOE coaepkaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHoOBHoOE coep:kaHue 4 OK 01
Crtpoenue Teoperuueckoe o0yuenue 2
aToMOB CoBpeMeHHass MOJENb CTpoeHHss aroma. CHMBOIMYECKHU SI3bIK XUMHH. XHMHUYCCKHUIA JIP2-JIP4,
XUMHICCKHX  |37emeHT. DIIEKTpOHHAsS KOHuUrypamnus atoma. Kiraccudukamnust XMMHIECKHUX JIEMEHTOB JIP7, JIPS,
SJICMCHTOB (5~ p-, d-ajeMeHThl). BaneHTHbIC 37€KTPOHBI. BalleHTHOCTh. DIJIEKTPOHHAS MPUPOJA JIP10,
fipuponaa XUMHUYECKOU CBSI3U. DIIEKTPOOTPULIATEILHOCTh. BUJIbI XUMUYECKOM CBSI3U (KOBaJIEHTHAS, 2 JIP13-JIP16
XUMHYCCKON  |yopHas, MeTaIJIMYECKasi, BOAOPOIHAS) M CIIOCOOBI ee 00pa30BaHMS
CBs3H OP: O1-0O15
JP: J11-117
IIpakTH4yeckue 3aHATHS 2
Pemenue 3amanuii Ha UCIOJIB30BAaHNUE XUMHUYECKON CUMBOJIMKM U Ha3BaHUN COCAUHEHUMN
M0 HOMEHKJIAType MEeXAYHApOIHOIO COI03a TEOPETHUECKONW M MPHUKIAJAHON XUMHUHU H
TPUBUAIBHBIX HA3BaHUM JJIs COCTABJICHHS XHUMHYECKHX (OPMYJ JABYXaTOMHBIX
COCIMHEHUM (OKCUIOB, CYIb(UIOB, TUIPUAOB U T.I.) U JPYTUX HEOPraHUYECKHUX 2

COG,ZII/IHeHI/Iﬁ OTACIBHBLIX KJIACCOB.
HpaKTI/I‘-IeCKI/Ie 3alaHrA Ha YCTAHOBJICHHUC CBA3U MCXKAY CTPOCHHUCM ATOMOB XMMHUYCCKUX
QJICMCHTOB M IICPHOJHYCCKHM HW3MCHCHHCM CBOMCTB XMMMYECKHUX DJIEMEHTOB U HX
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COCJIMHECHU B COOTBETCTBUM C MMOJIO)KeHHUEM [leprnoIn4eckoil CHCTEMBI.
OP: O1-015

JAP: J1-117

Tema 1.2.

[lepuonnuecku
1 3aKOH U
tabnuma JI.1.
Menpgeneena

OcHoOBHOe coaepxaHmne

IIpakTHyeckue 3aHATHS

[Tepuonuueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. uznueckuit
cMmbich [lepuoandeckoro 3akona /.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 2JIEMEHTOB, 00pPa3yeMbIX UMH ITPOCTBIX U CJI0KHBIX BEIIIECTB B
COOTBETCTBHM C IMOJIO)KEHUEM XUMHUYECKOTO dJIeMeHTa B [leproanueckoi cucreme.

MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona J{.1. Menneneena.

[Tporuossl JI.1. MenneneeBa. OTKpPhITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTEePU3ALIHNIO
XUMUYECKHUX JIEMEHTOB «MeTainueckre / HeMeTaNInueCKue CBONCTRA,
BJIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBUU C UX IJIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B TIEPUOJUYECKON CUCTEME XUMHUYECKHUX dJIeMeHTOB [[. .

Menneneesa»
OP: O1-023

JIP: J11-7110

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16

Pasznes 2. XuMu4yeckne peakumu

10

Tema 2.1.
Tumer

OcHoOBHoOE coaepkaHue

Teopernueckoe o0yuenue

OK 01
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XUMHUYECKUX
peakiui

Knaccudukanus u TUIBI XUMHUYECKUX PEAKITUN ¢ Y4aCTHEM HEOPTaHMYECKUX BEIECTB.
CocrapiieHue ypaBHEHUM peakiuii COeIMHEHUS, pa3JI0KEeHHUs, 3aMeIlleHusI, 0OOMEHa, B T.4.
peakIuii TOpeHHs, OKUCICHUS-BOCCTAHOBIICHHS.

YpaBHeHUs OKUCIICHUSI-BOCcCcTaHOBIIeHM. CTeneHb okucieHus. OKUCIUTENb U
BOcCTaHOBUTENb. COCTaBIICHHE U YPABHUBAHHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii MeTOI0M JIEKTPOHHOTO Oanmanca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKITUU

B IIpHUPOAC, IIPOU3BOACTBCHHLIX ITPOHCCCAX U JKUZHCACATCIBHOCTH OPIraHN3MOB
OP: O1-0O15

JAP: JA1-17

IIpakTnyeckue 3aHATHS

KonuuectBeHubie oTHOIIECHUSI B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U
pacyeTbl TO YpPaBHEHUSM XHUMHYECKUX peakiui. Moyib Kak eJuHUIIA KOJIMYECTBa
BelecTBa. MousipHasi Macca. 3aKOHbI COXPaHEHHUSI MAcChl M SHEPTUU. 3aKOH ABOTraJipo.
Mounsipublii 00beM ra30oB. OTHOCHUTENbHAS IUIOTHOCTh ra3oB. Pacuersl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUid C UCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaIbHBIE YCIIOBUS) ra30B,
KOJINYECTBA BELIECTBA

OP: O1-015

JAP: JI1-J17

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16

Tema 2.2.
DNEeKTpOoIUTHYE
cKas
JIFCCOIUAINS U
MOHHBIN OOMEH

OcHoOBHOE coaepxanmne

Teopernueckoe o0yuenue

Teopust >IEKTPOTUTHYECKON aucconuanu. HoHBL. OIEKTPOIUTHI, HEIIEKTPOJMUTHI.
Peakuu nonnoro oomena. CocTaBlieHHE peaKIuii HOHHOTO OOMEHA IyTEM COCTaBIICHUS
WX TMOJIHBIX M COKpAlICHHBIX HWOHHBIX YypaBHEHHI. KHCIOTHO-OCHOBHBIE pEaKIUU.

3aaHusl Ha COCTaBJICHHE NOHHBIX PEaKINit
OP: 01-015, 024-031

JIP: 1-117, J11

OK 01

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16
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JlabGopaTopHble 3aHATHS

JlabopaTopHas padota “TUIbl XUMUYECKUX pPEeAKIUN™.
HccnenoBanue TUIOB (TI0 COCTaBY M KOJMUYECTBY UCXOIHBIX U 00Pa3yIOLINXCS BEIIECTB)
¥ TIPU3HAKOB XMMHUYECKUX peakuuii. [I[poBenenne peakuniit HOHHOrO oOMeHa,

OIIPEJEIIEHUE CPEbl BOJHBIX PACTBOPOB. 3a/IaHUsI HA COCTABJICHUE MOHHBIX PEaKIUI
OP: O1-015, 024-031

JIP: JU1-717, J11

KonTtpoabnas
pabora 1

CTpOGHI/Ie BCHICCTBA U XUMHUYCCKUC PCAKIINU

Pa3nen 3.

CTpoeHue U CBOIICTBA HEOPraHNYECKHUX BellleCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHUE
HEOPraHUYECKU
X BEILECTB

OcHoBHOe coaepxaHue

Teopernueckoe o0yueHue

[Ipenmer Heopranumdeckoi xumun. Kinaccudukaius HeopraHndeckux BemiecTB. [Ipocteie
U CJIOKHBIE BelecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHJIbI, TUIPOKCH/IBI,
KHUCIIOTHI, COJIN). B3anMOCBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS
BeniecTBa. Kpucrannmnueckue u aMopgHbIe BelecTBa. TUIb KPUCTALTUYECKUX PEIIETOK
(aToMHast, MOJIEKYJISIpHAs, MOHHAS, METAITUYECKast ). 3aBUCUMOCTh (PU3MUECKUX CBONCTB
BEILIECTBA OT TUIA KPUCTAITMYECKONU PEHIETKU. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTHU
BEILIECTB OT BUJAa XMMUYECKOU CBSI3U U TUIA KPUCTAIIIMYECKON peteTku. [Ipudnnb

MHOT000pa3us BEUIECTB
OP: 01-031

JIP: JT1-J110

IIpakTH4yeckue 3aHATHSA

HomenknaTtypa HeOpraHmuecKrx BEMIECTB: Ha3BAHUE BELIECTBA UCXOS U3 UX
XUMHUYECKON (POPMYITBI UITH COCTABIICHNE XUMUIECKON (hOPMYIIBI UCXOIS U3 Ha3BAHMUSI
Benlectna 1o MexayHapoaon (MIOITAK) wiau TpuBrManbHOW HOMEHKIIATYpE.

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16
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Pemenne mpakTUUecKuX 3alaHU MO KiIacCU(PUKALWKU, HOMEHKJIATYpEe M XUMHUYECKUM
(opMynamM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YyrapHbIM ras, yrileKHCIbIA
ra3, aMMHUaK, raiieHasi U3BeCTh, HeraleHasi U3BeCTh, MUThEBas Cojla U IPYTUX): Ha3bIBaTh
U COCTaBIIATH (POPMYIIbI XUMHUUYECKHUX BEILIECTB, ONPEAEATh MPUHAMIEHKHOCTD K KIACCy.
Hcrounnkn xumMudecko nHpopManuu (CpeacTB MacCoBO HHPOpPMALIUHU, CETh
WnTepuer u npyrue). [Touck napopmanuu rno Ha3BaHUAM, UJIEHTU(PUKATOPAM,
CTPYKTYpPHBIM (popmyiam

OP: O1-031

JIP: J11-7110

Tema 3.2.
dus3uko-
XUMHUYECKHE
CBOICTBA
HEOPraHWYECKHU
X BEIIECTB

OcHoBHOE coaepxanmne

Teopernueckoe o0yueHue

Meramnel. OOmue ¢Qusnueckue W XHUMHUYECKHE CBOMCTBA MeTawioB. CrocoObl
moTydeHus. 3HAUCHUE META/NIOB M HEMETANIOB B TNPHPOJAE W KU3HEACITCIHHOCTH
YeioBeKa M OpraHm3MoB. Kopposuwss MeTaioB: BHABI KOPPO3WH, CIIOCOOBI 3aIlUTHI
METaJIJIOB OT KOPPO3UHU

OP: O1-031

JIP: JU1-7110

Hemeramnbl. O6mue ¢u3myeckre W XUMHYECKHE CBOMCTBA HEMETAJIOB. THIHUYHBIE
cBorictBa HeMeTaioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa COEIUHECHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE

OP: O1-0O31

JIP: JT1-7110

XVMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOJIHBIX COEAMHEHMH, BBICIIUX OKCUAOB U TUAPOKCH]IOB

OP: O1-031

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16
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JIP: JT1-7T10

HpaKTqucmle 3aHATHUSA

CocraBneHue ypaBHEHUM XHMHMYECKHX PEAKUUHA C y4aCTUEM IHPOCTBIX M CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJIOB M HEMETAJUIOB; OKCUIOB METAIJIOB, HEMETAIJIOB U
aM(pOTEPHBIX D3JIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAaHMM H aM@OTEepHBIX
TUAPOKCUIOB; HEOPTAHUYECKUX COJIEM, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMICTBA, COCTAB,
noJiy4eHre 1 0€30MacHOe UCIIOIb30BAHNE BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA

OP: 01-031
JIP: J11-]110

Tema 3.3.
Nnentudukarm
o
HEOPraHUYECKU
X BCIIIECTB

OcHoOBHOE coaep:xanmne

JlaGopaTopHble 3aHATHS

Jlabopatopnas padota «neHTudukanys HEOPraHMYECKUX BEIIECTBY.

Pemenne »sKCHepUMEHTANBHBIX 3a7a4 10 XHMHYECKUM CBOWCTBAM METAUIOB U
HEMETAJUIOB, TI0 PACIIO3HABAHUIO U TIOJYYCHHUIO COCTMHCHU METAJUIOB U HEMETAJIJIOB.
Nnentudukaums HEOPraHMIECKUX BEIIECTB C UCIOJIb30BAaHUEM HX (U3UKO-XUMHUYIECCKUX
CBOMCTB, XapaKTePHBIX Ka4eCTBEHHBIX peaknuii. KauecTBeHHbIE peakmuu Ha Cyibdar-,
KapOOHAT- 1 XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS

OP: O1-031

JIP: 11-7111

KonTpoabHas
pabora 2

CBoliCcTBa HEOPraHMYECKUX BEILIECTB

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16

Paznea 4.

CTpOGHI/Ie U CBOIiCTBA OPraHNY€CKHUX BEIIECTB

24
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Tema 4.1.
Knaccuduxanus
, CTpOCHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

OcHoOBHOe coaep:xaHmne

Teopernueckoe o0yuenue

[TosiBneHKe u pa3BUTHE OPTaHUYECKON XMMUH Kak HayKu. [Ipenmer opranmyeckoi
XUMHH. MecTO 1 3HaueHuEe OPraHNYEeCKON XUMUHU B CUCTEME €CTECTBEHHBIX HaYK.
XHMHUYECKOE CTPOEHHE KaK NOPSAOK COCAUHEHHs aTOMOB B MOJIEKYJIE COIJIaCHO HX
BAJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHS OPTaHUYECKUX
coenuHeHuid A.M. bytiepoBa. VYTIJIepOoJIHBIM CKEJIET OpPraHUYECKOM MOJICKYJIbI.
3aBHCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO CTPOCHUS MOJeKyl. HM3omepus wu
HU30MEDBL.

[lonsitue o QyHkuumoHanbHoM rpynne. Pagukan. [lpunuunel kiaccudukanuu
OpPraHUYECKUX  COEAUMHEHHWH. MexayHapoaHas  HOMEHKIATypa W NPUHIUIIBI
HOMEHKJIATypbl ~ OpraHuyeckux coenuHenuil. I[lonsitue 00  a3zoTconmepikalmux
COCIMHEHUSIX, OMOJIOTMUECKN aKTUBHBIX BelecTBax (YIriieBojax, >KHpax, Oenkax u Jnp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

OP: 01-015, 029-031
JIP: J11-]17

IIpakTnyeckue 3aHATHS

HoMenknaTypa OpraHMdecKux COCJAMHEHUN OTACJIBbHBIX KJIAcCOB (HACHIIICHHBIE,
HEHACBIIIEHHbIE ¥ apOMAaTUYECKHUE YIJIEBOJOPOAbI, CHUPTHI, (HEHONbI, abIETUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI W Jp.) CocTaBieHHE TMOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (OpMYJI OpPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOIB3YyS HX
Ha3BaHUS IO CUCTEMATHUYECKOM U TPUBUAJIBLHOM HOMEHKJAType (ITHIIECH, AalleTUJIEH,
TIIAIeprH, (eHo, GopMaIbIeTHI, YKCYCHAsI KUCJIOTa, TIUINH). PacueTsl mpocrteiimei
(bopMyIIBI OpTaHUYECKON MOJIEKYJITBI, UCXOIS U3 JIEMEHTHOTO cocTaBa (B %)

OP: O1-015, 029-031

JIP: JU1-]17

OK 01

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16
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Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCJIMHECHUI

OcHoOBHOe coaep:xaHmne

12

Teopernueckoe o0yuenue

DU3UKO-XUMHUYECKUE CBOMCTBA OPraHMYECKHUX COCIMHECHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KiIacCU(DHUKAIIMK ¥ HOMEHKIIATYPBI BHYTPH KJ1acca; TOMOJIOTHUSCKUI P U
obmas dopMyna; u3oMepus; (pu3nUecKue CBONCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
MOJTYUYCHHS]):

— TpelieTbHbIE YIIIEBOAOPOAbI (AKaHbl U LUKIOATKaHbl). ['opeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB T€IJIJa B MPOMBIIUIEHHOCTH W ObITy. CBONCTBa MPUPOIHBIX
YTJIEBOJIOPOIOB, HAXOXKAECHUE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpeJeabHble (AJTKEHbI, aJKUHbl M aJIKaJUEHbl) U apOMaTHYECKUE YTIIEBOJOPOIbI.
I'openne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBapKU M
PE3KU METAJIIIOB

— KHUCJIOPOJICOACpIKAIINE COSAMHEHUsST (CIUPTHI U (PEHOJBI, KapOOHOBBIE KHCIOTHI U
(GUpBI, ambAETHABl W KETOHBI, KHUPBI, yTIeBoAbl). IlpakThueckoe mNpUMEHEHHE
ATWICHIJIMKONS, rulepuHa, (enona. IlpuMmenenune Qopmanbaeruaa, amneTaabIeruaa,
YKCYCHOM KUCJOTBI. MblIa KaK COJIU BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBOiCTBa
MbLIA

— a30TCojIepKaIue COCIUHEHNUSA (amMuHBI u AMUHOKHCJIIOTHI, OCIIKH).
Bricokomornekynsipaple  coeMHEHUs (CHHTETHYECKHEe U OHMOJIOTMYECKH-aKTHBHBIC).
MoHoMmep, MoJuMep, CTpyKTypHoe 3BeHO. [lommmepuzanus STWI€HA KaK OCHOBHOE
HaIpaBJIECHUE €TO UCTI0JIb30BaAHUS.

['enetnyeckas CBs3b MEXKIY KIacCaMU OPTAaHUYECKHUX COCTMHEHUM

OP: 01-031

JIP: JT1-J111

IIpakTnyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCAMHEHUN OTACNIBbHBIX KJIAcCOB (TpUBHAJIbHAsT U

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16
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MEXIyHApOJHAas HOMEHKJIAaTypa, XHUMHYECKUE CBONCTBA, CHOCOOBI MOJYYCHHS):
npejenbHble (aJKaHbl U IUKIOATIKAHBI), HEMPEAeIbHbIE (AJIKEHBI, aJIKUHBI U aJIKaIUCHBDI)
U apOMaTUYECKHE YTJIEBOJOPObI, CIUPTHI U (PEHOJBI, KApOOHOBBIE KUCIOTHI U A(UPHI,
albACTUABl U KETOHBI, aMHUHBI U aAMUHOKHCJIOTHI, BRICOKOMOJICKYJISIPHBIE COCAUHEHUS.
3ajaHusl Ha COCTABJICHUE YPAaBHEHHN XMMHMUYECKHUX PEaKIUi C y4acTHEM OpPTraHUYECKUX
BEIIECTB HA OCHOBAHHMH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuil (B TOM YHCIIe M0 NPEJI0KEHHBIM IIEMOYKaM MpeBpallieHui),
XapaKTepU3yIOIUX XUMHUYECKHUE CBOMCTBA OPraHMYECKUX COCJAMHEHUN OTIEIbHBIX
KJIACCOB, CMOCOOBI MX TIOJYYEHUsS W Ha3BaHWE OPraHUYECKHX COCAMHEHUH TIO0
TPUBHATBHOUN WJIM MEXTYHAPOTHON CUCTEMATUUYECKON HOMEHKIIAType.

Pelienrie  mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX 3aJaHUM HA  CBOMCTBA
OpraHUYECKUX COCTMHEHUN OTACIBHBIX KIAaCCOB

OP: 01-031
JIP: JU1-7111

JlaGopaTopHas padora

Jlabopatopnas padota “IIpeBpaiieHuss OpraHMueCKUX BEIECTB MPU HarpeBaHuu'.
[TonmyyeHue 3TUIIEHA U U3yYEHUE €TI0 CBOUCTB. MoAenMpoBaHue MOJIEKYJ U XUMUYECKUX
pEeBpalICHU HAa IPUMEPE 3TaHA, STUIICHA, alleTHUIIEHA U JIp.

OP: O1-031

JIP: J11-J111

Tema 4.3.
Nnentudukaru
1 OPTaHUYCCKUX
BEIIECTB, UX
3HAYCHHUE U

OcHoOBHOE coep:KaHue

Teopernueckoe o0yueHue

BI/IOOpFaHI/I‘-IeCKI/Ie COCIUHCHU. HpI/IMeHeHI/Ie U OHoJoruyeckKas POJIb YIJICBOJOB.
Oxucnenue YIJIEBOJAOB — HCTOYHHK OHCPIrUM JKHBBIX OPTraHU3MOB. OoOiactn
IMMPUMCHCHHNA aMHUHOKHCIIOT. HpeBpameHHﬂ OCJIKOB IMMIIX B OpraHru3Me. buonoruyeckue

OK 01
OK 02

JIP2-JIP4,
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IIPUMCHCHHC B

¢ynkuun OenkoB. buosmornueckue (yHKUMHM >XKHpPOB. Poiap OopraHnyeckod XuUMUU B

JIP7, JIPS,

OBITOBOM U pelieHny npooieM NUIIeBON O€30MacHOCTH JIP10,
npousBoacTtBeH | OP: O1-0O31 TIP13-JIP16
HOU JP: A1-7111
ACATCIHBHOCTH | Pojip OpraHMYECKOM XUMHUH B PEIICHHUH IPOOJIEM SHEPIeTHYECKOM O€3011acHOCTH, B
ACIOBEKa Pa3BUTUU MEAUIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHUKOB SHEPIUU
(abTEepHATUBHBIE KMCTOYHHUKU dHepruu). OmacHOCTh BO3ACHCTBHUS HA  JKUBBIC
OpraHU3Mbl OPTaHWYECKUX BEIIECTB OTICIBHBIX KIACCOB (yTIEBOAOPOJBI, CIUPTHI,
(deHOIbI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, aNbJCTUALI U JIp.), CMBICI MOKa3aTems
MpeJeIbHO AOMYCTUMON KOHIIEHTPAILUU
OP: O1-031
JAP: A1-111
JlaGopaTopHble 3aHATHS
JlaGoparopHass pabGora: “UneHTHdHKAIMS OpPraHUYECKUX COCIWHCHHH OTICIbHBIX
KJIACCOB”
Nnentudukanus OpraHMYeCKUX COCAMHEHUN OTACNIBbHBIX KJIAaccoB (Ha mpuMepe
albACTUIOB, Kpaxmaya, YKCYCHOM KHUCJIOTBI, OCJIKOB W T.MI.) C HCIOJIb30BAHHUEM UX
(UBHKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAYCCTBEHHBIX peakiuid. JleHaryparus
Oenka npu HarpeBaHuu. l[[BeTHbIe peakuuu OenkoB. BO3HUKHOBEHHE aHATUTUYECKOTO
CUTHAJIa C TOYKHU 3PEHUS XUMUYECKUX IMPOIECCOB NPHU NPOTEKAHHH KauyeCTBEHHOM
peakinu, MO3BOJISIONEeH HACHTU(DUIUPOBATH MPEIJIOKEHHBIE OPraHUYEeCKUE BEIIECTBA
OP: O1-031
JP: JI1-J111
KonTpoabHas Cr .
paGoTa 3 PYKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
Paznea 5. Kunernueckue u TepMoguHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHX
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peakuuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCT
Y TIPOTEKAHUS
XUMHUYECKHUX
peaKIuu.
CkopocTb
XUMHYECKUX
pEaAKIUH.
XHUMHUYeCcKoe
paBHOBECHE

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yuenme

Xumuueckue peakiuu. Knaccuukaiuss XUMHUYECKUX peakiuil: mo (pa3zoBOMYy COCTaBy
(TOMOT€HHBIE U TETEPOreHHbIE), IO UCTI0JIb30BAHUIO KaTaIN3aTopa (KaTaJuTUYECKUE U
HEKATAIUTUYECKUE).

CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOIINX
BEIIECTB, KOHLEHTPALMM pPEArHpyIOIIMX BEIIECTB, TEMIIEPATyphl W  IUIOLIAIU
PEaKIMOHHON TMOBEPXHOCTU. TemioBble APHEKTHl XUMHUUECKUX peakiui. DK30- U
SHIAOTEPMHUYECKHE, PEAKLINH.

OOpatuMocTh peakiuil. XMMHUYECKOEe pPAaBHOBECHE M €ro CMEIICHHE MOoJ JAeHCTBUEM
pa3nu4HbIX (HaKTOPOB (KOHUEHTpPALMS PEareéHTOB WM MPOJIYKTOB PEaklvu, JdaBiCHUE,
TeMIieparypa) JUisl CO3JlaHUsl ONTUMAJBHBIX YCJIOBUH TMPOTEKAHUS XUMHUYECKUX
npoueccos. [Tpunnun Jle [larense

OP: O1-031

JIP: 1-J111

OK 01
OK 02

JIP2-JIP4,
JIP7, JIPS,
JIP10,
JIP13-JIP16

IIpakTHYeckue 3aHATHS

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaidu3 (PaKTOPOB, BIMSIOMIUX Ha
U3MEHEHUE CKOPOCTHM XUMHUYECKOW peakuuv, B T.4. C TMO3UUUNA DKOJIOTUYECKU
1IEJIECO00pa3HOro MOBENICHUS B OBITY UM TPYJOBOM JEATEIBHOCTH B LIENSAX COXPaHEHUS
CBOETO 37J0pPOBbS U OKPY>KAIOLIEH TPUPOJTHON CPEJIBI.

Pemenre npakTuko-OpMEeHTUPOBAHHBIX 3aJaHUIN HA MpUMEHEeHUE ITpuHIuna Jle-1larense
JUIS. HAXOXKJICHUSL HAIPABJIEHUSI CMELICHUSI PABHOBECHSI XMMHUYECKOM PEaKUUU U aHAJIU3
(bakTOpOB, BIUAIONINX HA CMEIICHUE XUMHUECKOTO PABHOBECHSI

OP: O1-0O31
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JIP: JT1-J111

Paspeu 6. PacTBOpHI
Tema 6.1. OcHOBHOe coaep:xkaHmne OK 01
[TonsiTue o Teopernueckoe o0yyenune OK 02
pactBopax PacTBOpenre Kak (M3UKO-XHMHYECKHUi mpouecc. PactBopsl. CrocoObI IPHUIOTOBIEHUS OK 07
pacTBOpoB. PacTBOopuMocTh. MaccoBast g0is pacTBOpeHHOro BemectBa. CMbICI
NoKa3aress MpeAesIbHO JOMYCTUMON KOHUEHTpAaIlMd M €ro HMCIOJIb30BaHUE B OICHKE
HKOJIOTMYECKOI 0€30I1acHOCTH. JIP2-JIP4,
[IpaBuiia 3KOIOrMYECKU 11E€TECO00PA3HOTO MOBEACHUS BU6I>ITy u pr{[OBOfI JEeSITEIbHOCTH JIP7- JIP10,
B LIEJISIX COXPAHEHMsI CBOETO 370POBbsl U OKPYKAIOIIEH MPUPOJHOW CPEbl; OMACHOCTb
BO3/ICICTBHS HA KUBbIE OPTaHU3MbI ONIPE/ICTICHHBIX BELIECTB. JIP13-JIP16
Pemenne  mpakTUKO-OPMEHTHUPOBAHHBIX  PACUETHBIX  3aJaHUMl  HA  PacTBOPHI,
UCIIOJIb3yeMbIe B OBITOBOW M MPOU3BOACTBEHHOM IE€ATEIHHOCTH YEJIOBEKa
OP: 01-031
JP: 11-]111
Tema 6.2. OcHoOBHOE coJiep:KaHue OK 01
Hccnenosanne |JlaGopaTopHblie 3aHATHS OK 02
CBOWCTB Jlabopatopnas pabota «[IpurotoBiaeHue pacTBOPOBY.
pacTBOpPOB [IpuroToBneHue pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHIEHTpauuu (C MPaKTHUKO- JIP2-JIP4,
OpPUEHTHPOBAHHBIMU BOTIPOCAMH) U OIIPEICTICHUE CPEIbI BOJHBIX PACTBOPOB. JIP7, JIPS,
Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB JIP10,
OP: O1-031 TIP13-7IP16
JP: 11-]111
IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE COJleP:KaHMe (CoAep:KaHNe MPUKIATHOTO MOIYJIs)
Paszpne 7. XuMus B ObITY ¥ IPOU3BOACTBECHHOM AESITEJbHOCTH Y€JI0BEKA OK 01
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Xumus B ObITy |OCHOBHOE coJiep:KaHue 6 OK 02
1 Teoperuueckoe o0yuenmne 2 OK 04
HpgmBOHCTBeH Hogeitmue 10CTHXEHNUST XUMUYECKOW HAYKA U XUMHUYECKON TEXHOJIOTUHU. Posib Xumun B K 2.3
HoH o0ecIeuyeHnr SKOJOTUYECKON, SHEPTeTUUECKOW M THUIIEBOW O€30MacHOCTH, Pa3BUTUHU
JACATCIBHOCTH | o iiipbL. [IpaBuia moucka M aHamu3a XUMHUYECKOW HH(OpPMALMU M3 PA3TUYHBIX
HeJIoBeka UCTOYHUKOB (HayyHas W y4eOHO-Hay4yHas JUTepaTypa, CpeJICTBa MAacCOBOU 2

uH(popmanuu, cetb MIHTEpHET) TIP2-JIP16

OP: O1-031

JP: JA1-111

IIpakTHYeckue 3aHATHS

Ilonck m aHanm3 KEWCOB O NMPUMEHEHNH XMMHMYECKHX BEIIECTB U TEXHOJIOTUU C YYETOM

Oyaymieil mpodeccHoHaIbHONW JEATENbHOCTH MO TeMaM: BaKHEHINWE CTPOUTENbHBIC

MaTepHuaibl, KOHCTPYKIHOHHbIE MaTepHalbl, KPACKHU, CTEKIIO, KEpAMHKa, MaTepUabl IS

DNEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUJIBHBIE BOJIOKHA, WCTOYHUKH DJHEPIUH,

OpraHUYeCKUE U MUHEPAJIbHBIE YI00pEHHUS, JIEKaPCTBEHHBIE BEUIECTBA, OBITOBAS XUMHUSI. 4

3ammura: [IpeacraBienue pe3yabTaTOB pelIeHUsI KecoB B (popMe MUHU-TIOKIIA/Aa C

npesenramueir OP: O1-031

JP: JA1-J111

IIpomexyTouyHast aTrecTaums 1Mo JUCUHILIUHE (AU depeHIIHPOBAHHBIN 3a4eT) 2

Bcero 12
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3. YcaoBust peaau3annu NporpaMmmbl 001eo0pa3oBaTeIbHON yueOHOH
AUCUMILTHHBI

3.1. TpeGoBaHMsi K MUHMMAJIBLHOMY MAaTEePHAJTbHO-TEXHHYECKOMY
o0ecrne4yeHH 10

Jlist peanuzanuy MpOTrpaMMBbl TUCIMIUIAHBI JTOJDKHBI OBITH MPEAYCMOTPEHBI
CJIETYIONTUE CTICIIMANIbHBIC TOMEIICHUS: YICOHBI KaOMHET XUMUHU H/WIIH y4eOHOU
XUMUYECKO J1abopaTopuu.

O6GopynoBanue y4yeOHOro kaOuHeTa (HArJISHBbIE MOCOOMS): HAOOPHI
IIAPOCTEP)KHEBBIX MOJIENIEd MOJICKYJI, MOJENH KPUCTAUIMYECKUX PEelIeTOoK,
KOJUICKIIUM TIPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJIMMEPOB;
KOJUIGKIIUS TOPHBIX IMOPOJ W MHUHEpayioB, Tabnuila MeHpaeneeBa, yueOHbIE
buabMbI, TUPPOBEIE 00pPa30BATEIHHBIC PECYPCHI.

Texnuveckue cpeacrBa o00y4eHHMsl: KOMIIBIOTEp C YCTpOMCTBaMu
BOCIIPOU3BEJCHUSA 3BYKa, [MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEp sl IPE3CHTAINH.

OobopynoBanue jJadopaTopuu U pado4ux MecT JaA0OPATOPUU: MEH3YPKH,
MUTMETKU-KANeIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JIYIbl, TpPEeAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIsl KaleldbHBIX peakiuil, (QuiIbTpoBaIbHas
Oymara, MpOMBIBAJIKM, CTEKJISHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (DOHAPUKH,
HA0Op PEAKTUBOB, CTEKISHHBIC TAJIOYKW, IITATHBBI IS TPOOMPOK; MEpPHBIE
IUJIUHJPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JIeNUTeNbHbIe IuanHapuieckue (50-
100 M), CTYmKM C TMECTUKOM, (appopoBble YalllKK, HTUHUETHI, (UIBTPHI
OyMakHbIe, BaTa, MapJisg, YacOBbIE CTEKJIa, DJIEKTPOIUIUTKH, Ja0OpaTOpHbIE
IITATUBBI, CIUPTOBLIE TOPEIKHU, CIUYKH, TPUOOp sl MOJy4deHHUs Ta3oB (WU
npoOupKa C ra300TBOJHON TPYyOKOi), AepKaTeiau sl MPOOMPOK, CKISTHKH JIJIst
XpaHEHUs PEaKTHBOB, pa3AaTOYHbIC JIOTKW; xuMudeckue crakansl (50, 100 u 200
MJ1); IINATENIU; MUHIETHI; TUTEIbHBIE HIUIILbI; CEKYHIOMEPHI (TallMephl), MEpHbIC
npobupku (Ha 10-20 mi) u mepHbie kosObI (25, 50, 100 u 200 mut), BoasiHas OGaHs
(WM TepMOCTaT), CTEKJISIHHBIE MaJOYKH; KOHUYECKUE KOJIObI i TuTpoBanus (50
u 100 Mi); WHIUKATOPHBIC TOJOCKU Il ompeneneHus pH u crangapTHas
WHJMKATOpPHAS IIKaJia; YHUBEPCAIbHBIN MHIUKATOD; umneTku Ha 1, 10, 50 mn (uau
no3atopsl HA 1, 5 1 10 Mi1), GrOpETKH IJI1 TUTPOBAHUS, MEIUIIMHCKHE IITPHITHI Ha
100-150 mu1, mabopaTopHbIe W/ WM aHATUTUYECKHE BeChbl, pH-MeTphl, CyIIMIbHBIH
mkad, u ap. mabopatopHoe 000pyAOBaHHE.
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3.2. UndopmanuoHHoe odecrieueHre 00ydeHust

IleyaTHble U 3JIEKTPOHHBbIC U3IaHMS, PEKOMEHI0BAHHbIEC [IJISl UCIIOJIb30BAHMS
IPHU peaju3anum 001eodpa3oBaTe/IbHON YUeOHOM IMCIUIIUHbI:
OcHOBHBIE U31aHUSA

1. I'abpuensn, O. C. Xumus: 10 kiacc: 6a30Bbiit ypoBeHsb : yueOHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3a. — MockBa :
[Tpocsemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — Tekcer :
AJIEKTPOHHBIH // DNEKTPOHHBIN pecypc 1udpoBoit oopazoBaTenbHOU cpeanl CI1O
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132478

2. Xumust: 11 knacc: yrnyOnénusiil ypoBens : yueOHuk / B. B. Epemun, H. E.
Ky3seMmenko, A. A. JIpo3nos, B. B. Jlynun ; nox penakiueit B. B. Jlynuna. — 10-¢
u3a. — Mockaa : [Ipoceemnienue, 2023. — 480 ¢. — ISBN 978-5-09-107469-7. —
Tekcr : AneKTpOHHBIN // DNEeKTPOHHBIN pecypc U poBoit 00pa3oBaTeIbHON
cpenbl CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132480

I[OHOJIHI/ITC.HBHLIC HCTOYHHUKH

1. Xumust: 10 knace: yrinyOnénnelil ypoBeHs : yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, B. U. Tepenun [u np.] ; mox pegakiueit B. B. Jlyauna. — 10-e uzs.
— Mockaa : IIpocBemienue, 2023. — 448 ¢. — ISBN 978-5-09-107226-6. —
TekcCT : 2JIeKTPOHHBIN // DAEKTPOHHBIN pecypc i poBoil 00pa3oBaTeIbLHON
cpeast CITO PROFo0pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/132373
2. ["a6puensn, O. C. Xumus: 11 kmacc: 6a30BbIit ypoBeHs : yueOHuk / O. C.
["a6puensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u31. — Mocksa :
[Tpocsemenne, 2023. — 128 ¢. — ISBN 978-5-09-103623-7. — Tekcr :
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi oopazoBarenbHoii cpeasl CITO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132479

3. Aun¢unorenoBa, M. B. Xumus : y4eOHHK W TPAKTHKYM JJIsI CPEIHETO

npodeccronansHoro obpazosanus / . B. Andunorenosa, A. B. badkos, B. A.
[TonikoB. — 2-e m31., ucnp. u jgon. — Mocksa : MznarensctBo FOpaiit, 2023. —
291 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. —
Tekcr : anexktponHbIA // O0pa3oBatenpHas miardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

4, Huxonbckuii, A. b. Xumus : yuyeOHUK M TMPAKTUKYM [JIsI CPEIHETO

npodeccuonanbHoro oopaszosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3., nepepadb. u mon. — MockBa : UsmarensctBo FOpaiit, 2023. — 507 ¢. —
(ITpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-01209-5. — Tekcer :
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https://profspo.ru/books/132480
https://profspo.ru/books/132373
https://profspo.ru/books/132479
https://urait.ru/bcode/513807

aekTpoHHbI // OOpa3oBatenbHas tuiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

5. Xumus : yueOHUK Jyuisi cpefHero npodeccuonaapHoro odpazobanus / O.
A. Jle6ener, I'. H. ®aneeB, A. M. T'onybes, B. H. IllamoBan ; mox oOmiei
penakmuern I'. H. dageeBa. — 2-e wm3m., mepepadb. u jomn. — MockBa

M3narenscTBo IOpaiit, 2023. — 431 ¢. — (IIpodeccuonanpHOoe 00pa3zoBaHue). —
ISBN 978-5-9916-7723-3. — Tekctr : onekTponHbli // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

HNuTepHeT-pecypcesnl

1. https://postnauka.ru/themes/chemistry — nekmuu 1Mo XUMHH Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuyHo-nomymsipHbIii TIPOEKT «DJEeMEHThl OOoJbIIOW Hayku» ((pusuka, Xumusi,

MaTeMaThKa, acTpPOHOMMsI, HAyKH O JKHM3HM, Hayku o 3emue). HoBocTu Haykw,
KHWIY, HAyYHO-TIOIIYJISIPHBIE CTaThH, JIEKI[UH, SHIIUKIIONIECIUH.

2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4YyHO-NOMYJIIPHOTO XypHalla «XuUMHA W KU3Hb». JKypHan u3zmaércs
c 1965 .

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpeITast 3JIEKTpOHHAss OubnMoreka xumuueckoro mopraina «Chemnety,

CONICPKUT yueOHble W WH(POPMAIMOHHBIE MaTEpPHANIbl JUISl IIKOJIHHUKOB H
yuntened. B Hell MOKHO HalTH yuyeOHUKH MO 00IIel U HEOPTraHUYECKOW XUMUH,
OpPraHUYeCKON XWMHH, MYJbTUMEIHAMATEpHalbl, a TAKXKE 3aJaud XUMHYECKHX
OJIMMIINA]] C PEUICHUSIMH, 3a/1a4H BCTYIUTEIbHbBIX SK3aMEHOB JI1 aOUTYPHEHTOB.
4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Marepuasibl 00 oJuMmuagax: MOCKOBCKOH TOPOJCKOH,

Bceepoccuiickon, Menneneesckor, MexayHaponnou. IlpuBenensl 3agauu
TEOPETUYECKUX M HKCIIEPUMEHTAIBHBIX TYpPOB, MOJAPOOHBIC pEIIeHUs, CIUCKU U
dboTorpaduu nmodbeauTene.

5. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CalT O CBOMCTBAX XUMHUUYECKUX HJIEMEHTOB.

6. http://www.organic-chemistry.org/
[TopTasn Mo opraHM4ECKON XMMUN HA aHTJIUHUCKOM SI3BIKE.

7. http://www.xumuk.ru
CaliT 0 XUMUU: KJIACCHYECKUE YYEOHUKH, CIPABOYHUKH, DHITUKIIONEINH, TTOUCK

OPraHUYECKUX U HEOPraHUYECKUX PEAKLIHM, COCTABIICHUE YPABHEHUN PEAKIIUH.
8. http://orgchemlab.com/
Caiit, mOCBAMIEHHBIN MPAKTHYECKOH paboTe B JabopaTopuun
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4. KoHTPOJIb U OlleHKA Pe3yJibTATOB 0CBOeHH s 00111e00pa30BaTeIbHOM
Y4eOHOM TUCHMILIMHBI

KoHTpoib M oOLlEHKAa pPACKPBIBAIOTCSA dYepe3 MUCIHUIUIMHAPHBIC PEe3yJIbTaThl,
YCBOCHHBIC 3HAHUSA WU MPUOOPETEHHBIC CTYJICHTAMHU YMEHUS, HaIlpaBJICHHBIC Ha
dbopmupoBaHre OOmMMX U NPOPECCHOHATBHBIX KOMIICTESHIIMMA, JTUIYHOCTHBIX

pE3yJIbTATOB.
OK/I1 | Moayab/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pesyabrar 00yuyenus .
K Ma MEpPONPUATHA
| | OcHOBHOE cofep:xaHmne
1 D®opMyJIHPOBATH

Pasznea 1. OcHoBBI
0230BbI€ NOHATHA U
CTPOeHMS BellecTBa

3aKOHBbI XUMHHU

1.1 | OKO01 |Crpoenue aromoB  |CocTaBisiTh 1. Tect «CtpoeHnue

XUMHYECKUX XUMHUYECKHE (hOPMYJIIBI |aTOMOB XUMUYECKUX

JIP2- |3;71€eMEHTOB U COCJIMHEHUH B 3JIEMEHTOB U IPUPOJIA

JIP4, |npupona COOTBETCTBUHM CO XUMHYECKOU CBA3M.

JIP7, |XMMHUYECKOM CBSI3M |CTEHEHBIO OKHUCICHUS |2. 3amauu Ha

JIPS, XUMMYECKUX COCTaBJICHUE

JIP10, AJIIEMEHTOB, UCXOJIS U3 |XUMHUECKUX (popmyn

JIP13- BAJIEHTHOCTH U JIBYXaTOMHBIX

JIP16 AJIEKTPOOTPULIATEIBLHO |COCTMHEHUM (OKCHJIOB,

CTH CyJTb(pHUI0B, THAPUIOB U
T.IL.).

3. 3aganus Ha
HCIIOJIL30BaHUEC
XMMHUYECKON CHUMBOJIMKH
Y Ha3BaHUN cOeIUHCHUH
110 HOMEHKJIAType
MEXKYHAPOIHOTO COH03a
TEOPETHUYECKOU U
NPUKIIAAHON XUMHUU U
TPUBHUAJILHBIX HA3BaHUM
JUISI COCTaBJICHUS
XUMHUYECKUX (POpMYIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
cyJbGUI0B, TUAPUIOB U
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OK/I1 | Moayab/Pa3nen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNnpUSITHIA
T.IL.) ¥ APYTUX
HEOPraHUYEeCKUX
COCIMHEHUHN OT/ICIbHBIX
KJIaCCOB
1.2 | OKO01 |Ilepuoguueckuit XapaktepusoBaTb I. Tect
OK 02 |3axoH u Tabnuna XUMHUYECKHE «Metammnueckue /
JI.1. MenneneeBa 3JIEMEHTHI B HEMETAJUIMYECKHE
JIP2- COOTBETCTBUH C UX CBOMCTBA,
JIP4, IIOJIOKECHUEM B 3IEKTPOOTPULIATEIBHOCT
JIP7, [IEPUOIUYECKOU b U CPOJCTBO K
JIPS, CUCTEME XMUMHUYECKUX |3JIEKTPOHY XUMUYECKUX
JIP10, anemeHToB J[. 1. 3JIEMEHTOB B
JIP13- Meneneena COOTBETCTBHUE C UX
JIP16 3JIEKTPOHHBIM

CTPOCHUEM U
MOJI0KECHUEM B
MEPUOANYECKOU
CHCTEME XMMHUUYCCKUX
anemenTtoB [[.U.
MenpeieeBay.

2. IIpakTnueckue
3aJaHusg Ha
YCTAHOBJICHHUE CBSI3U
MEXY CTPOCHUEM
aTOMOB XMMHWYECKHUX
2JIEMEHTOB U
MEPUOANYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYECKHUX 3JIEMECHTOB
1 UX COCTUHCHHUU B
COOTBETCTBHUH C
MOJI0KEHUEM
[Tepuoanueckon
CHCTEME.
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OK/II

Monyas/Paznen/Te
Ma

Pe3syabTar 00yuyenus

TUnbl OLIEHOYHBIX
MEpPONPUATHHI

3. ITpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYECKHE 3aIaHUS
Ha XapaKTepU3aLHI0
XHUMHAYECKHUX
2JIEMEHTOB:
«Metaummueckue /
HEMETaINYSCKHUE
CBOMCTBA,
AJIEKTPOOTPULIATEILHOCT
b U CPOJICTBO K
AIEKTPOHY XUMHUYECKUX
2JIEMEHTOB B
COOTBETCTBHE C HX
3JIEKTPOHHBIM
CTPOCHUEM U
ITOJIOKEHUEM B
MEPUOANYECKOU
CHCTEME XUMHUYECKUX
2JIEMECHTOB

J.1. MenneneeBa»

Pasnea 2.
XUMHYECKHe
peakuuu

XapaxkTepus3oBarhb
THIbI XUMUYECKUX
peakuum

Kounrpoabnas padora
«CTpoeHue BemiecTna
U XUMHYeCKHe
peakunm»

2.1

OK 01

JIP2-
JIP4,
JIP7,
JIPS,
JIP10,
JIP13-
JIP16

Tunel XuUMHUYEeCKUX
peakiuii

CocTaBndarh peakiuu
COCTUHCHMS,
pasioxkeHus, oOMeHa,
3aMCIICHHUS,
OKHUCIIMTENBHO-
BOCCTaHOBHUTEJIbHBIE
peaxiuu

1. 3amaun Ha
COCTaBJICHUE YPABHEHHM
pEaKIUK:

— COCIMHEHUSI,
3aMeIICHUS,
pasyioxeHusi, 0OMeHa,

— OKHMCJIUTEJIbHO-
BOCCTaHOBHUTEIIBHBIX
peaKuuii ¢
HCTIOJIb30BaHUEM
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OK/II

Monyas/Paznen/Te
Ma

Pe3syabTar 00yuyenus

TUnbl OLIEHOYHBIX
MEpPONPUATHHI

METO/1a AJIEKTPOHHOTO
Oananca.

2. 3amauu Ha pacyer
MacChl BEIIECTBA WIIH
o0BéMa

ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uinu 00bEMY
OJIHOTO U3
YYaCTBYIOIINX B
pEaKINy BEIIECTB;
pacu€Thl

Macchel (00bEMa,
KOJINYEeCTBa BEIIECTBA)
IPOJYKTOB PEAKIUH,
€CJIM OJIHO U3 BEIIECTB
UMeeT IPUMECH

2.2

OK 01

JIP2-
JIP4,
JIP7,
JIPS,
JIP10,
JIP13-
JIP16

DIEKTPOIUTHYECKAS
JTUCCOLMALINS U
HMOHHBIA 0OMEH

CocTaBidTh
ypaBHEHUS
XUMUYCCKUX PEaKITUU
HOHHOTO OOMEHa C
ydacTheM
HEOPTaHUYCCKUX
BEILIECTB

1. 3ananus Ha
COCTAaBJICHHE
MOJIEKYJIIPHBIX U
MOHHBIX PEAKINH C
y4acTUeM KHUCIIOT,
OCHOBAHHUM U COJIEH,
YCTaHOBJICHHE
WU3MEHEHUS
KHCIIOTHOCTH CpEbI
2. JJabopaTtopHas
pabota "Tumnsi
XUMHYECKUX peakuun”

Paznen 3. Ctpoenne
U CBOWCTBA
HEOPraHMYeCKHX
BelIeCTB

HUccaenoBars
CTPOECHME U CBOMCTBA
HEOPraHN4ecCKux
BellecTB

Kounrpoabnas padora
«CBoiicTBa
HEOPraHN4YeCKUX
BeLeCTB»
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl oleHOYHBIX
MEpPONPUATHHI

3.1

OK 01
OK 02

JIP2-
JIP4,
JIP7,
JIPS,
JIP10,
JIP13-
JIP16

Knaccuduxanus,
HOMEHKJIaTypa 1
CTpPOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccudunuposatsb
HEOPTaHUYECKUE
BEII[ECTBA B
COOTBETCTBHH C UX
CTPOEHUEM

1. Tect «Homenkiarypa
1 Ha3BaHHE
HEOPTaHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKON (POpMYIIbI
WM COCTaBIICHUE
XUMHUYECKON (OpMyIIbI
UCXO/ISl U3 HA3BaHUS
BEILECTBA 110
MEKYHAPOIHON WIIH
TPUBHAIBHOU
HOMEHKJIAType».

2. 3aga4M Ha pacyer
MacCOBOM 10M (MaccChl)
XUMHYECKOTO AJIEMEHTA
(coenuHeHUs) B
MOJIEKYJI€ (CMECH).

3. IIpakTnueckue
3aJlaHud 10
KJaccuuKaIm,
HOMEHKJIaType U
XUMHUYECKUM (hopmyiam
HEOPTaHUYECKHUX
BEILIECTB PA3IUYHBIX
KJIACCOB.

4. ITpakTnueckue
3aJlaHus Ha
OnpeIeNICHHE
XUMHUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMHYECKOW CBA3U U
TUIA KPUCTATUINYECKON
pELIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHUUECKHUE
CBOMCTBa

YcranasiuBaTh
3aBUCUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl oleHOYHBIX
MEpPONPUATHHI

JIP2-
JIP4,
JIP7,
JIPS,
JIP10,
JIP13-
JIP16

HCOPTaHNYCCKHX
BCIICCTB

XUMHUYECKUX CBOMCTB
HEOPTaHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaKKe TUIa
KPUCTAJIIINYECKON
pELIETKH

OKCHJIOB, KMCJIOT,
OCHOBaHUIA,
aM(pOTEPHBIX
TUJIPOKCHUAOB U COJIEW.
2. 3anaHud Ha
COCTaBJICHUE YPABHEHUM
XMMUYECKUX PEAKIIAM C
Y4aCTHEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX
BEIIECTB: OKCUI0B
METaJNIOB, HEMETAJLJIOB
1 aM(pOTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEPHBIX
TUAPOKCHUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIUX HX
CBOMCTBA M CITIOCOOBI
MOJTYYEHHS.

3. IlpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJITaHUs
Ha CBOWCTBA U
MOJy4YEeHUE
HEOPTaHUYECKUX
BEILIECTB

3.3

OK 01
OK 02

JIP2-
JIP4,
JIP7,
JIPS,

Nnentudukanus
HEOPraHMYECKUX
BEILECTB

HUccaenosats
Ka4eCTBEHHBIC
peaxkuuu
HEOPraHUYECKHUX
BCIIICCTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE
3a1aHUA 110
COCTABJICHUIO
XUMHUYECKUX PEAKIUN C
y4acTUeM
HEOpPraHU4ECKUX
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OK/I1 | Moayab/Pa3nen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNnpUSITHIA
JIP10, BCIIICCTB,
JIP13- HCTIOJIB3YEMBIX TSI UX
JIP16 UCHTU(DUKAIIH.
2.JIaGoparopHnas
pabora:
“Unentudukanus
HEOPTaHUYECKUX
BEIIECTB”’

4 Paznea 4. Ctpoenue |McciaenoBarh KonTposabnas pabora
U CBOHCTBA cTpoeHue U cBoiicTBa |(«CTpoeHune H CBOIiCTBA
OPraHN4YecKuX OPraHM4YecKHuX OPraHN4ecKHuX
BeleCTB BelIeCTB BelIeCTB

41| OKO01 |Knaccudukanmus, Knaccudummposare  |1. 3amanus Ha

CTpPOCHHE U OpraHUYeCKue COCTaBJICHUE Ha3BaAHUIN

JIP2-  |HOMeHKJIaTypa BELIECTBA B OPraHUYECKUX
JIP4, OpPraHUYECKUX COOTBETCTBUM C UX COCJIMHEHUH T10
JIP7, BEILICCTB CTPOCHUEM TPUBHAILHOU UJIN
JIP8, MEXTYHAPOHOU
JIP10, CHUCTEMaTHUUYECKOM
JIP13- HOMEHKJIATYpE.
JIP16 2. 3ananud Ha

COCTaBJICHHE TOJHBIX U
COKpaLIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OT/ZICJIbHBIX KJIACCOB.

3. 3agaum Ha
ONpENEIICHHE
npocrenmen (GopMyJibl
OpPraHUYECKOMN
MOJIEKYJIbI, UCXOMS U3

AJIEMEHTHOI0 COCTaBa (B
%)
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OK/I1 | Moayab/Pa3nen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNnpUSITHIA
4.2 | OK 01 |CsoiicTBa VYcranaBnuBaTh 1. 3aganus Ha
OK 02 |oprannueckux 3aBUCUMOCTH (PU3UKO- |COCTaBIICHHUE ypaBHEHUI
COeIUHEHUH XMMUYECKUX CBOMCTB |XUMHUYECKUX PEAKIIHNH C
JIP2- OpraHUYeCKux y4yacThueM
JIP4, BEILIECTB OT CTPOCHUS |OPraHUYECKUX BEIICCTB
JIP7, MOJIEKYJI Ha OCHOBAaHMU UX
JIPS, COCTaBa U CTPOECHUSI.
JIP10, 2. 3agadus Ha
JIP13- COCTaBJICHUE YPAaBHEHHM
JIP16 XUMUYECKUX PEAKIIHM,
WJUTFOCTPUPYIOIIUX
XUMHYECKUE CBOKCTBA C
YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
peakuui u
TE€HETUYECKOU CBSI3U
OPraHNYECKUX BEILIECTB
Pa3HBIX KJIACCOB.
3. PacueTHsbie 3a1a4u 1O
YPaBHEHUSIM PEAKIUN C
y4acTHEM
OpraHUYECKUX BEUIECTB.
4. JlTabopaTopHas
pabora “IIpeBpameHus
OPraHNYECKUX BEILIECTB
IIPY HarpeBaHUM"
4.3 | OKO01 |Upoentuduxarms Hccnenosars 1.ITpakTuko-
OK 02 |oprannueckux Ka4yeCTBEHHBIE OpPUCHTUPOBAHHBIE
BEILIECTB, X peakiuu 3a1aHus 110
JIP2- |3HadeHuE U OpPraHUYECKUX COCTaBJICHUIO
JIP4, |npumeHeHuE B COCIUHEHUH XUMUYECKUX PEAKIIAMN C
JIP7, |OwITOBOM M OTAEJIbHBIX KJIACCOB  |y4aCTUEM
JIP8, |mpown3BOJICTBEHHOM OpPraHUYECKUX BEIIECTB,
JIP10, |mesTenbHOCTH B T.4. HUCIOJIb3YEMBIX
JIP13- |4yenoBeka JUISL UX UACHTU(PUKALIMU
JIP16 B OBITY U
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OK/I1 | Moayab/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3syabTar 00yuyenus .

K Ma MepOoNnpUSITHIA
IPOMBIIIJIEHHOCTH.
2.JlaboparopHnast
pabora:
“Unentudukanus
OpraHUYECKUX
COCMHEHUN OTIEIbHBIX
KJIACCOB”

5 Pazjea 5. XapakTepu3oBaTh
Kunernueckue u  |BJMSIHHE Pa3JIMYHBIX
TEePMOJAMHAMHMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [paBHOBeCHE U
NPOTEKAHUS CKOpOCThH
XUMHYECKHUX XUMHYECKHX
peakuum peakuum
5 | OK01 |CkopocTs XapakTepu3oBarh [IpakTuko-
OK 02 |xumuueckux BIIMSTHUE OPUEHTUPOBAHHBIE
peaKIui. KOHIICHTPAIU1 TEOPETUYECKUE 3aJaHHUS
JIP2- | Xumuyeckoe pearupyrommx Ha aHanu3 (HaKTOpOB,
JIP4, paBHOBECHUE BEIIIECTB U BJIMSIIONIMX Ha
JIP7, TEMIIEpPATypbl HA M3MEHEHUE CKOPOCTU
JIPS, CKOPOCTh XUMUYECKUX |XUMUYECKOUN pEaKIUU.
JIP10, peakiun IIpakTuko-
JIP13- XapaKkTepu30BaTh OpUEHTUPOBAHHBIE
JIP16 BJIMSIHUE U3MEHEHUS  |3aJaHUs HA IPUMEHEHUE
KOHLIEHTpAaLuU npuHiuma Jle-Illarense
BEILIECTB, PEAKIINU JUTSL HAXOKICHUS
Cpellbl U TEMIIEPATypPhl HANPABIECHUS CMEILEHUS
Ha CMEIICHUE paBHOBECHS
XUMHUYECKOTO XUMHAYECKON PEAKLINH U
paBHOBeCHUS aHanu3 (akTopos,
BJIMSIOIIMX Ha
CMEILEHUE XUMHUYECKOTO
paBHOBECHS
6 Pa3nea 6. HccnenoBarn
PacTBOpbI HCTHHHBbIC PACTBOPbI
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OK/I1 | Moayab/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3syabTar 00yuyenus .
K Ma MepOoNnpUSITHIA
€ 32/JaHHBIMH
XapaKTePpUCTUKAMM
6.1 | OKO01 |[ToasaTue o Pasnuuate uctuaueie (1. 3agayu Ha
OK 02 [pacTBOpax PacTBOPHI IIPUTOTOBJICHUE
OK 07 PacTBOpPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE
JIP2- pacyeTHbIE 3aJaHNUS HA
JIP4, JIACTICPCHBIE CUCTEMBI,
JIP7- VCTIOJIb3YEMBIE B
JIP10, OBITOBOM U
JIP13- MPOU3BOJCTBCHHOM
JIP16 JESITEIIbHOCTH YEI0BEKA
6.2 | OK 01 |HccnenoBanme UccnenoBarh pusuko- |Jlaboparopras pabora
OK 02 |cBOWCTB pacTBOpPOB |XMMHYECKHUE CBOMCTBA |“IIpuroroBneHue
VCTUHHBIX PACTBOPOB |pacTBOpPOB™
JIP2-
JIP4,
JIP7,
JIPS,
JIP10,
JIP13-
JIP16
Il | IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHNE (COAEpPKaAHUE
NPHUKJIATHOTO MOLYJIA)

7 Paznen 7. OueHuBaTthb 3amuTa Keiica (c
Xumus B ObITY U MOCJIeACTBUS y4ueToMm Oyayiuei
NPOU3BOJACTBEHHOI |OBITOBOI H npogeccnoHaNIbHOI
AeATeJIbHOCTH NMPOU3BOACTBEHHON |1eATeJIbHOCTH)
YyeJi0oBeKa NeSITeJIbHOCTHU

YeJI0BeKa ¢ MO3u Uil
IKOJIOTMYECKO
0e30macHOCTH
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OK/I1 | Moayab/Pa3nen/Te THNBI OLIEeHOYHBIX

Ne Pe3yabTar 00yueHus .
K Ma MepOoNnpUSITHIA
OK 01 (Xumus B ObITY U OuenuBath Keiic (c yuerom
OK 02 |mpou3BOACTBEHHON |MOCIIEACTBHUS OBITOBOM |OyayIei
OK 04 |nearenbHOCTH Y TIPOU3BOJICTBEHHOM |TpodeccroHaIbHOM
[IK 2.3 |4emoBeka JESITETbHOCTH TeSATEITbHOCTH)

yeJloBeKa ¢ mo3umid  |Bo3MoOKHEBIE TEMEI

AKOJIOTMYECKOU KEHCOB:
0e30IMacHOCTH 1. IToTenneHue KInuMara
JIP2- 1 BBICBOOOKIEHUE
JIP16 ra3oBBIX THIPATOB CO
JTHA OKeaHa.

2. bynyuiue MmaTepuabl
JUTsl aBUA-, MAIlIUHO- U
MPUOOPOCTPOCHUS.

3. HoBsle MmaTepuansl
JUTSL COJTHEUHBIX
OaTapeil.

4. JIekapcTBa Ha OCHOBE
PaCTUTENbHBIX
npenapaTon

5. MeTtoanuyeckne peKOMEHAAUMHU M0 pa3padoTKe U peaau3anum
aJaNTUPOBAHHBIX 00Pa30BaTeJbHBIX IPOTPAMM CpeIHEro
npo¢eccCuOHAITBHOT0 00pa30BaHNs
Oco0eHHOCTH OpPraHu3aluM 00pa30BaTeILHOM AeATeIbHOCTH JJIsl JIUIL
C OrPAHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

Conepxanue cpeaHero mnpoQecCHOHaIbHOIO0 O00pa30BaHUSI U YCJIOBHS
opranu3auuu oOyuenus B MBEK oOywarommxcs ¢ OrpaHUYEHHBIMH
BO3MOXHOCTSIMU 3[IOPOBbsI  OINPEACINSAIOTCS aJanTUPOBAHHONW 00pa3oBaTesbHON
nporpaMmoi (IMpu HEeOOXOAUMOCTH — HAJUYUKM OO0YYaIOIIMXCA C OrPAaHMYEHHBIMU
BO3MOXHOCTSIMU 37I0POBbsI), a JUIsl HHBAJIUJOB TAaKXKE B COOTBETCTBUU C
WHMBUyaIbHON TIPOrpaMMOii peabrInTallui WHBAIIU/IA.

OOyuenue o 00pa3zoBaTENBHON MPOrpaMMe CPETHEro MPOPECCUOHAIBHOTO
o0pa3oBaHUA OOY4YaIOIUXCA C OTPAHUYEHHBIMH BO3MOXHOCTSIMH  37I0POBBS
ocymiectisiercsi MBEK ¢ ydeTom ocobenHocTel MCHXO(PU3UYECKOTO Pa3BUTHS,
WHIMBUAYaJIbHBIX BOBMOKHOCTEW U COCTOSIHUS 3/I0POBBS TAKUX JIUII.

B MBEK co3manbl (mpu HEOOXOIUMOCTH — HAIWYUU OOYYArONIUXCS C
OTPAHUYCHHBIMH  BO3MOXKHOCTSIMU ~ 370POBbsl) CIELHAJIBHBIE  YCIOBHUS  JUIsl
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MOJIYYCHHSI CPEIHEro MPOQPECCHOHAIBHOTO 00pa30BaHs OOYYAIOIIMMHUCS C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 37J0POBbSI.

I[Ton  cnenuanbHBIMU ~ YCJIOBUSIMU  JUIsl  TOJYYEHUSI  CPEIHErO
npodeccHoHanTbHOTO  00pa3oBaHUSl  OOYUYAIOIIUMHUCS C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 370pPOBbSl TOHMMAIOTCA YCIOBUS OOy4YEHHMs, BOCIUTAaHUA U
pPa3BUTHS TaKWUX JHI[, BKJIIOYAIOIIMEe B ce0s HCIOIb30BaHUE CIEIHUATBHBIX
o0pa3oBaTeIbHBIX MPOTPAMM M METOJIOB OOYyYEHHsI U BOCIUTAHUSA, CHEIUATbHBIX
y4eOHMKOB, YYE€OHBIX MOCOOMH W JUJIAKTUYECKUX MaTepHasoB, CIEIHATbHBIX
TEXHUYECKUX  CPEACTB OOyYeHMs]  KOJUIEKTUBHOIO W  UHAWBUIYAIBHOIO
M0JIb30BAHUS, MPEJOCTABICHUE YCIYT aCCUCTEHTa (IMIOMOIIHMKA), OKa3bIBAIOIIETO
00y4JaromMMcsi HeOOXOAUMYI0 TEXHUUYECKYIO TTOMOIIb, TPOBEJACHUE TPYNIOBBIX U
WHIUBUYAIbHBIX KOPPEKIIMOHHBIX 3aHATHM, OOecredyeHue A0CTyna B 3HaHHs
MBEK u npyrue ycnousi, 6€3 KOTOPBIX HEBO3MOXKHO HIIA 3aTPYyAHEHO OCBOCHUE
oOpa3oBaTelIbHBIX MOPOrpaMM JIMI[AM C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBBSL.

B memsx AOCTyHHOCTH TMOJYYEHUS CPEeAHEro mnpodecCruOHaIbHOrO
oOpa3oBaHusg OOYy4YarOUIMMCSI C OrpPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS
MBEK o0ecneunBaercs (Ipu HEOOXOIMMOCTH — HAJIUYUU OOYy4YaIOUIUXCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37]0POBbSI):

— JUIsl 00yYarouuXxcsi C OTpaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbSl IO CIyXy YCIYTH CypAOINEpeBOAYMKa W OOecredyeHue
HaJIeKAITUMU 3BYKOBBIMHU CpelcTBaMu BOCIIPOU3BEIACHUS
uH(bOpMaIy;

- Uil 00yYaroluXcsi, HMMEIOIMIMX HapyUIEHUS OIMOPHO-
JBUTATEIBHOIO  arapaTa, MaTepUuaJbHO-TEXHUYECKUE  YCIIOBHUS
00€ecreynBalOT BO3MOXHOCTh OECHpENATCTBEHHOr0 JOCTyna B
y4eOHbIE TTOMEIIEHHS], CTOJIOBbIC, TyaJIeTHbIE U JIPYrUe MOMEIICHHUS
KOJUIe[Ka, a TakKe HUX NpeObIBaHHUS B YKa3aHHBIX MOMEIEHUSIX
(HaMUMe  pPACHIMPEHHBIX  JBEPHBIX  TMPOEMOB U JIPYTHX
MPUCTIOCOOJICHHI ).

OO6pazoBanue 00y4aroOMUXCsl C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3710POBBS
MOXXET OBITh OPraHU30BAaHO KaK COBMECTHO C JPYTUMHU OOYYaIOIIMMHUCS, TaK U B
OTHEJbHBIX Tpymnax. YHWCIEHHOCTh JHI] C OTrPAHUYECHHBIMH BO3MOKHOCTSIMH
3I0pOBbS B YU€OHOU IpyIile yCTaHABIMBAeTCs 10 15 uenoBexk.

C yyeroMm o0cOObIX MOTPEOHOCTEH OOyYAIOMKUXCSI C OrPAaHUYEHHBIMU
BO3MOKHOCTsIMH 370poBbsi MBEK oOecneunBaercss mpenocTtaBieHne y4eOHBIX,
JIEKIMOHHBIX MAaTE€PUAJIOB B 3JIEKTPOHHOM BH/IE.

C yderoM o0co0bIX NOTpeOHOCTEH OOyYarOIIMXCS € OrpaHUYEHHBIMU
BO3MOXHOCTSIMHU 37I0POBBSI B KOJUIEI)KE MPETyCMOTPEHAa BO3MOXKHOCTh O0Yy4YEHUS
10 UH/IUBUIYaJIbHOMY IIJIAHY.
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