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1.ITACHHOPT PABOYEM ITPOI'PAMMBI

YYEBHOM JUCIIUIIJIAHBI «XUMMSI»
1.1. O6s1acTh NPUMEHEHUS] IPOTPAMMbI
PabGouass mnporpamma yuyeOHOW AMCHMIUIMHBI «XUMHUS» SABISIETCS  YacThbIO
NPUMEPHOH OCHOBHOM MpodecCHOHANbHON 00pa30oBaTeIbHOM MpOrpamMmbl B
coorBeTcTBHU ¢ PI'OC 110 cnermanbHoCcTIM CIIO:
21.02.01 Pa3paboTka u skcruryatanus He(TSHBIX U Ta30BBIX MECTOPOXKICHHM;

23.02.03 Texuuueckoe oOCTy>XMBaHHE M PEMOHT aBTOMOOMJILHOTO TpaHCIOpPTa
08.02. 01 CtpouTensCTBO M IKCIUTYaTALMS 30aHUN U COOPYKEHUM.

1.2. Mecro y4eOHOH UCHUILVIMHBI «XHMHS» B CTPYKType OCHOBHOM
npogeccCHOHAIbLHOI  00pa3oBaTeIbHOW  mporpamMmbl:  0a3oBas  ydeOHas
JTUCIUIUIMHA 00111e00pa30BaTEIbHOTO IIUKJIA.

1.3. Hean u 3agaum y4eOHONl JAUCHUIUIMHBI «XUMHUSD» — TpeOOBaHUSA K
pe3ysbTataM OCBOEHUS YUEOHOH NHUCHUIUIUHBIL:

TPEGOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOW
NMPO®ECCUOHANIbHOW OBPA30BATENIbHOW MPOMPAMMDbI

[Tpu n3ydeHN: TUCIUTIIUHBI « XUMHUSD (HOPMHUPYIOTCS OOIIHE KOMIICTCHITHH:

OK 1. [ToHumaTh CyIIHOCTh U COLIMATIBHYIO 3HAYMMOCTh CBOEH OyayIiiei
npodeccuu, MposIBIATH K HEW yCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIHHOCTD, BHIOUPATH TUIIOBBIE METO IbI
U CIIOCOOBI BBITTOTHEHUS MPO(deCCUOHATBHBIX 33]1a4, OLIEHUBATh X

() PEKTUBHOCTD U KA4E€CTBO.

OK 3. Ilpunumats penieHus: B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYAIUSIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBISITS TOUCK U UCTIOJIb30BaHUE HH(POPMAITUN, HEOOXOIUMOMN IS
3¢ (HEeKTUBHOTO BBINOJIHEHUS MPOPECCUOHAIBHBIX 33a4, TPOPECCHOHATBHOTO U
JUYHOCTHOTO PA3BUTHUSL.

OK 5. Mcnonb30BaTh HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npoheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboTath B KOJUIEKTUBE U B KOMaH 1€, 3H(PEKTUBHO OOLIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTH 32 pabOTy YJICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), 3@ PE3YyJIbTAT BHITIOJIHCHUS 33 TaHHH.

OK 8. CaMocTOSITENIBHO OTMPEEATh 33]a4 MPOheCCUOHATBLHOTO B IMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CaMO0OpPa30BaHNEM, OCO3HAHHO TUTAHUPOBATH MOBBIIIICHHE
KBaJTU(DUKAIIAH.

OK 9. OpueHTHpoBaTHCS B YCIOBUSX YACTONH CMEHBI TEXHOJIOTUI

B TPO(ECCUOHATILHOM JCSITEIHHOCTH.



B pe3ysabTaTe ocBOeHMsI Y4eOHOH NTUCHUILVIMHBI «XMMHUM» 00yUYAIOIIUATCSA
JAOJIK€H YMeThb U 3HATh:

. HA3bIBaTh. U3YUYEHHBIC BEIECTBA [0 TPUBUAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYpE;
. ONpPENETATh: BAJICHTHOCTb W  CTENEHb OKUCICHHUS XUMHYECKHX

3JIEMEHTOB, THUIl XUMHUYECKOM CBSI3U B COCIMHEHMSX, 3apsi/l HOHA, XapaKTEP CPEIbl
B BOJIHBIX PAaCTBOPaxX HEOPTaHMYECKUX MU OPraHUYECKUX COCIUHEHUM, OKUCIUTEIb
M BOCCTAaHOBUTENIb, IPUHALJICKHOCTh  BEIIECTB K  pa3HbBIM  Kjaccam
HEOPraHUYECKUX U OPraHUYE€CKUX COCIMHEHMUI;

. XapaKTEepU30BaTh: JJIEMEHTHl MAJIbIX IMEPUOJOB MO HX MOJIOKEHHUIO B
[Tepuomuueckoii cucreme J[.M. MenneneeBa; oO0IIMe XUMHYECKHE CBOMCTBA
METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYEeCKHUX
COCIMHEHUI; CTPOCHUE U XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX COCIMHCHUN;

. O0OBSICHATH: 3aBUCUMOCTh CBOMCTB BEIECTB OT MX COCTaBa M CTPOCHUS,
NPUPOJly XUMHUUYECKON CBsI3M (MOHHOM KOBAJICHTHOM, METAUIMYECKOH U
BOJIOPOJHOI), 3aBHCUMOCTh CKOPOCTH XHMHUYECKOHM pEaKIHHu M II0J0KCHHUE
XHMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

® BBITIOJIHATE XMMUUYCCKUU OKCIICPUMCHT: I1I0 PaCIIO3HABAHHIO Ba)KHEHIITNX
HCOPIraHNMYCCKUX U OPraHNYCCKUX COGI[HHGHHﬁ;
° ITPOBOJHUTL: CAaMOCTOSITCJIBHBIM IIOMCK XHMHYECKOM HH(i)OpMa]_II/II/I C

WCIIOJIb30BAHUEM  PA3NIMYHBIX HCTOYHHUKOB (HAYUHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  UCHOJIB30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHMH I  O0paOOTKM U Mepefayd  XUMUYECKON
uH(OpMAIUU U €€ MPEJICTABICHUS B Pa3IUYHBIX (OpMax;

. CBA3BIBATh: M3YyUYCHHBIH Marepual coO CBoed mnpodeccrnoHaIbHON
NS TETbHOCTBIO;
. pelaTh: pacueTHbIC 3a/1a4M M0 XUMUUYECKUM (POopMyJiaM U ypaBHEHUSIM;

HCIIOJIB30BAaTh HpI/IO6p€TCHHBI€ 3HAaHHWA MW YMCHHUA B HpaKTH‘ICCKOﬁ
ACATCIBHOCTHU U HOBCCI[HCBHOﬁ KHN3HU:

. JUIT OOBSICHEHUS XUMHYCCKHX SBJCHHH, MPOUCXOANIMX B IPHPOJE,
OBITY M Ha MPOU3BOCTBE;

. OIpee/iCHUs] BO3MOXKHOCTH TPOTEKAHUS XUMHYCCKHX IMPEBPALICHUI B
Pa3IUYHBIX YCIOBUSAX M OLICHKH MX ITOCJICICTBHI;

. HKOJIOTUYCCKH IPAMOTHOTI'O TIOBEACHUS B OKPYIKAIOIIICH Cpejie;

. OIICHKU BJIMSHHSI XMMHYECKOTO 3arps3HCHHS OKpYXKaloleH cpeapl Ha
OpraHu3M YeJIOBEKa U JIPYTHE KUBBIC OpPraHU3MBI;

. 0€30I1acHOr0 OOpaIIeHUsT C TOPIOYMMHU M TOKCHYHBIMHU BEIISCTBAMHU H
71a00paTOPHBIM 000PYIOBAHUEM;

. INPUTOTOBJICHHUS PACTBOPOB 3aJaHHON KOHIICHTpAIMM B OBITY M Ha
IIPOM3BOICTBE;

. KPUTHUYECKOH OIICHKH JOCTOBEPHOCTH XHMHUYECKOH HHMOpMAIINH,

HOCTYHaIOIHefI M3 pa3HbIX UCTOYHHKOB.



B pe3yabTaTe ocBoeHMsI yUeOHOM TUCHUILIMHBI «XMMHUD» 00yUYaOIIUiCA
JTOJI5KEH 3HATD:

. BOKHEHIIINE XUMHUYECKUE TOHSATHUS: BEIIECTBO, XMMHUYECKUW HIIEMEHT,
aTOM, MOJIEKYyJla, OTHOCHUTEIbHbIE aTOMHAasi M MOJIEKYJISIpHAs MaccChl, HOH,
QJUTOTPONUS,  M30TOIbI, XUMHYECKass  CBS3b,  DJIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCJIEHMS, MOJb, MOJIIPHas Macca, MOJSPHBbIA 00beM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJCKYISIPHOTO M  HEMOJEKYJSIPHOTO
CTPOEHHUS, pPACTBOPbI, DJEKTPOJUT U  HEINCKTPOIUT, DIEKTPOIUTHYECKAS
JUCCOIIMAIINS, OKHCIUTEIh M BOCCTAaHOBUTEIb, OKHMCIEHHE U BOCCTAHOBIICHUE,
TEIIoOBOM 3P (dEeKT peakluuu, CKOPOCTh XUMHUYECKOM peaklHMH, KaTajaus,
XUMUYECKOE pPABHOBECHE, YIJIEPOIHBIA CKeNeT, (yHKIMOHAIbHAS TpyIIa,
U30MepHusi, TOMOJIOTHS;

. OCHOBHBI€ 3aKOHBI XMMHUHU: COXPAHEHUS MacChl BELIECTB, MOCTOSHCTBA
cocraBa BemiecTB, [lepuoguueckuii 3akoH [[.1. Mennaeneena;

. OCHOBHBIE TEOPUU XHUMHH; XUMHUUYECKON CBSI3U, DJIEKTPOJIUTUYECKOU
JUCCOLIMAIINH, CTPOCHHS] OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN;

. BaOKHEHIIINE BEILIECTBA U MaTepHUasbl: BaXXHEUIIINE METAJUIBI U CIUJIaBbI;
CepHasi, COJIIHAs, a30THasg M YKCYCHas KHCIOTBI; OJIarOpoAHbIE Ta3bl, BOJOPO/,
KHCJIOPOJI, TAJIOT€HbI, LIEJI0YHbIE METAJJIbl; OCHOBHBIE, KUCIOTHbIE U aM(OTEpHbIE
OKCHUJIbI U TUAPOKCHUIBI, IIEJIOYH, YIJICKUCIBIA U yTapHbIA Ta3bl, CEPHUCTHIN Tas,
aMMUaK, BOJla, IPUPOHBINA ra3, METaH, 9TaH, YTWICH, alleTUJICH, XJIOPUJl HATPHS,
KapOoOHAT W TUAPOKApOOHAT HATpusi, KapOoHat W (Qocdar kampiusa, OeH30I,
METaHOJI M 3TAHOJI, CJIOXHBIE A(UPHI, KUPBI, MbLJIa, MOHOCAXapuUabl (TJIFOK03a),
aucaxapuipl  (caxaposa), mnonucaxapuabl (Kpaxman M 1eJUTI003a), aHWIWH,
AMUHOKHUCIIOTHI, O€JIKM, MCKYCCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA, KAay4dyKH,
MJIACTMACCHI,

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE INPOrpaMMbl y4eOHOM

TUCHUTITIMHBI « XUMHUSD:

MaKCUMaJIbHOW y4eOHOM Harpy3Ku 00ydarolerocsi _4acoB, B TOM YHUCIIE:
00s13aTENBPHON ayIMTOPHOU YyUeOHOH HArpy3Ku o0ydaromierocss /8 4acos;

CaMOCTOSITETIbHOM paboThl 00YUaOIIErocs _ 4acoB.



2. CTPYKTYPA U COAEPXAHUE

YYEBHOM JUCHUILIUHBI «XUMMUSI»
2.1. O0beM y4eOHO# JUCHUIIMHBI M BU/IbI Y4eOHOH padoThl

Buna yueoHoi padoThI

Oovem uacos

MakcumaJsibHasi ydyeOHasi Harpy3ka (Bcero)

Oo0s3aTeIbHAS ayAUTOPHAA y4eOHAasi HArPYy3Ka (Bcero)

/8

B TOM YHUCJIC.

Ja0opaToOpHbIE PAOOTHI

IMPAKTHUYCCKUC 3aHATUA

KOHTPOJIbHBIE pa0OThI

CamocTosiTesibHAsI padora o0yJaromerocsi

B TOM YHUCJIC.

BHEAYJUTOpPHAs CAMOCTOSITENIbHAS paboTa

VH/INBUTyAJIbHBIE TBOPUYECKUE 3aJaHUS

Hmoeosas ammecmayus 6 hopme ouggepenyuposanroco 3auema

2.2. TemaTu4yeckuii IVIaH U cojiep:KaHUe YYeOHOH TMCUMIUIMHBI « X UMM




Haumenosanue
pa3ziesioB U TEM

Coneprxanue yueOHOTO MaTepuaia,
nabopaTopHbie pabOTHI U MPAKTUYECKUE
3aHATHS, CAMOCTOSTENIbHAS paboTa
00yyaroumxcs

O0BeM
4acoB

YpoBeHb
OCBOCHHS

2

Pazaen 1. OBLLIAS 1
HEOPI'AHUYECKASI

XUMUA

22 vyac.

Tema 1.1.

OCHOBHBIE TOHATHUS U
3aKOHBI XUMUU

OCHOBHBIE ITOHATHS XUMMHU. BCIJ_IGCTBO.

ATtom. Moekyna. XuMHUUYECKUN SJIEMEHT.
Annorponust. [Ipocteie u croxxHbIe
BellecTBa. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTAB BEIIECTB.
XuMuyeckue 3Haku U GOpMYJIbL.
OTHOCUTEIBHBIC aTOMHAsI U MOJICKYJISIpHAS
Macchl. KonnuecTBo BelecTna.

OCHOBHBIE 3aKOHBI XMMHUHU.

CrexuomeTpusi. 3aKOH COXPaHEHHUS MacChl
BELIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHON CTPYKTYphI. 3aKOH
ABOraJipo u CIEJCTBUS UX HETO.

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHsATUS

Pemenue 3a1a4 Ha HaXOXI€HUE
OTHOCHUTEJIBHON MOJIEKYJIIPHON MacCBhl,
OIIpEIETICHUE MAaCCOBOM 10U XUMUYECKUX
JIIEMEHTOB B CIIOKHOM BEILECTBE,
KOJIMYECTBA BEUIECTBA U T.J.

KoHTponbHbIe paboThI

Tema 1.2.

[Teproanueckuii 3aK0H
u [lepuonnueckas
CHCTEMa XUMHUYECKUX
snemeHToB JI.1.
MenpeneeBa u CTpOEHUE

aToMa

IIepnonnueckuit 3akon /.M.

MenneneeBa. Otkpsoitue .M. MenaeneeBbiMm
[Tepuonuueckoro 3akoHa. [lepuoanueckas
TaOIUIAa XUMHYECKHIX DJIEMEHTOB —
rpaguieckoe 0ToOpakeHue MepruoaMIECKOro
3akoHa. CTpyKTypa NEePUOIHUIECKON
TaOJIUIIBI: TIEPHOBI (Mable U OOJbIINE),
rpynnsl (TaaBHas ¥ MOOOYHas).

CTpOCHI/IC aToMa u HCpI/IO,Z[I/I‘-ICCKI/Iﬁ




3akoH JI.1. MenaeneeBa. ATOM — CIIOXKHAs
yactuna. Japo (MpoTOHBI K HEUTPOHBI) U
aNIeKTpoHHast 06osiouka. M3oronsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
MaJIbIX epro0B. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
0O0JIBIINX NEPUOJIOB (IIEPEXOIHBIX
anemeHToB). [loHsTHE 00 OpOMTANIAX. S-, p- U
d-opOuTtanu. DIEKTPOHHBIE KOHPHUTYPALUH
aTOMOB XMMHYECKUX JIEMEHTOB.

3HayeHne NepUOTUIECKOr0 3aKOHA U
NEePUOANYECKON CUCTEMbI XUMUYECKUX
anemenToB J[.M. Menneneesa niis pa3BUTUsA
HAYKHU ¥ TIOHUMaHUsI XUMUYECKONU KapTHUHBI
MHpa.

JlaGopaTopHbie pabOThI

[TpakTHyeCcKue 3aHATHS

Pemenue kayecTBEHHBIX 3aj1a4 MO TEME:
«CTpoeHue aToma»

Pacuer xonmvecTBa MpOTOHOB, HEUTPOHOB,
AIIEKTPOHOB B aTOMaX Pa3IMYHBIX
XUMUYECKHUX AJIeMEHTOB. COCTAaBJIICHHE CXEM
CTPOEHUS U 3JICKTPOHHBIX KOHPUTYpaLIUi
ATOMOB XMMHYECKHUX JIEMEHTOB.

KoHTponbHbIe paboThI

Tema 1.3.

CTpOCHI/IC BCIICCTBA

KoBanenTHast XumMuueckast CBA3b.
Mexann3m 00pa3oBaHusl KOBAJIEHTHOH CBS3U
(0OMEHHBIN U TOHOPHO-AKIICTITOPHBIH).
OnekTpooTpunaTenbHOCTh. KoBaneHTHbIE
HOJIsIpHAs ¥ HenoJjsipHas cBa3u. KpatHocTh
KOBAJICHTHOM CBA3U. MOJEKyIsIpHBIE U
AQTOMHBIE KPUCTAJUINYECKUE PELIETKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMH U
ATOMHBIMHU KPUCTAIIMUECKUMH PEIIETKAMH.

HNonnas xummdeckas cBsa3b. KaTHoHEL, nx
o0pa3oBaHHE U3 aTOMOB B pe3yJbTaTe
mpoiiecca OKUCICHHs. AHHOHBI, UX
o0Opa3oBaHHUE U3 aTOMOB B pe3yJIbTaTe
npo1ecca BOCCTaHOBIIEHHs. loHHasI CBA3b,
KaK CBA3b MEXJY KAaTHOHAMHM U aHMOHAMH 3a
CYET DJIEKTPOCTATHIECKOTO PUTSKEHUSI.
Knaccudukaiiys HOHOB: IO COCTaBY, 3HAKY
3apsia, HATHYHUIO THIPATHON 000JI0UKH.
HoHHbIE KPUCTALITNYECKUE PEILIETKH.
CBolicTBa BEIIECTB C HOHHLIM THIIOM
KPUCTAJUIMYECKOM PEHIETKH.




Mertammueckas CBSI3b. MeTaindecKkas
KPHUCTAJUIMYECKasl peIlIeTKa U MeTaJTNYeCKas
XHMHYECKasl CBSI3b.

ArperaTHbl€ COCTOSIHUS BEIIECTB U
BOJIOPOJIHAs CBsI3b. TBEPAOE, KUJKOE U
ra3oo0pa3Hoe COCTOSIHHS BemiecTB. [lepexon
BEILIECTBA U3 OJHOI0 arperaTHOr0 COCTOSTHUS
B Jipyroe. BonopoaHas cBs3b.

Yuctele BemniecTBa U cMecH. ITonstue o
cMecH BemiecTB. I oOMOreHHBIC U
rereporeHHbie cMecu. CocTaB cMeceit:
00BbeMHAs M MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi A0JiA IPUMECEH.

Hucnepcubie cucteMsl. [lonstue o
qucriepcHoi cucreme. JlucnepcHas dasa u
nucriepcuonHas cpena. Kimaccudukanus
nucriepcHbIx cucteM. [lonsitue o
KOJIJIOUJHBIX CHCTEMaX.

JlaboparopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CemuHap no teme «Tunbl XuMU4YecKou
CBS3U»

Pemenue 3a1a4y Ha HaxOXAeHUE 0OBEMHON U
MacCOBOM J0JM KOMIIOHEHTOB CMECH,
MAaCCOBOM J10JIM PUMECEN.

KoHTponbHbIe paboThI

Tema 1.4.

Bopa. PacTBopbl.
DIEeKTPOTUTHIECKAS
JMCCOLMaIns

Bopna. Pacteopsl. PactBopenue. Boga kak
pacTBOpUTEINL. PAaCTBOPUMOCTD BEIECTB.
HaceliienHble, HEHACHIIICHHBIE,
MePECHIIIEHHbIE PACTBOPBL. 3aBUCUMOCTh
PacTBOPUMOCTH ra30B, KUIKOCTEN U TBEPIBIX
BEIIECTB OT Pa3IMYHbIX (PAKTOPOB.

MaccoBas 1o PacTBOPEHHOT'O
BCIICCTBA.

DNeKTpOTUTHYECKAsT TUCCOIHAIIHSI.
DNEKTPOIUTH U HEIJICKTPOIHTEHI.
DnexTponuTHyecKas quccormanus. CTerneHb
ANEKTPOIUTHYECKON auccoruanui. CUlIbHbIE
U ciabpie 1eKTpoauThl. OCHOBHBIE
MOJIOKEHUS TEOPUU DIIEKTPOTUTHUECKON
JIICCOTIMAITNH.

Kucnotel, oOCHOBaHHMSI U CONTU KaK
DJIEKTPOJIUTHIL.

JlaGopaTopHble/npaKkTHUECKHE paboThI




«lIpurorosienue pacTeopa 3aJaHHON
KOHLEHTPALUN.

[IpakTHyeCcKue 3aHATHS

Penrenue 3aa4 Ha MacCoBYIO JOJTIO
PacTBOPEHHOT'O BEILICCTBA.

Peakuumii noHHOro ooMeHa.

KoHTponbHbIE pabOThI

Tema 1.5.

Knaccudukanus

HEOPraHUYECKHUX
COCIMHEHUH U NX
CBOMCTBaA

Kucnorsl u ux cBoiictBa. KucinoTsl Kak
ANEKTPOJUTHI, WX  KiIacCHpUKAIUsA  I10

Pa3IUYHBIM MpU3HAKaM. XUMUUECKHUE
CBOMCTBA  KHCIOT B  CBETE  TECOPHH
AIEKTPOIUTUYECKON JIACCOIAAIUH,
OcobeHHoCTH B3aUMOJICHCTBUA

KOHIIEHTPUPOBAHHOW CEPHOM U  a30THOM
KUCTIOT ¢ MeTamiamu. OCHOBHBIE CHOCOOBI
MOJTYy4YECHUS KHCJIOT.

OcHoBanust U ux cBoiicrBa. OCHOBaHHUSA
KaK DJIEKTPOJUTHI, UX KiIaccu(puKkauus 10

pas3InYHbIM IpU3HAKaM. Xumuueckue
CBOIICTBA OCHOBaHM B CBET€ TEOpUU
3JIEKTPOIUTUYECKOM JMCCOLIMALIUY.

Pa3noxxenne  HepacTBOPMMBIX B BOJE
ocHoBaHUH. OCHOBHBIE CHOCOOBI TONyUYEHUS
OCHOBaHHI.

Comn u wux cBoicrBa. Comu Kak
anekTposuThl. Conu CcpeaHue, KUCTbIE |
OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B
CBETE TEOpUHU 3JIEKTPOJIUTUYECKON
mucconuanuu. CrocoObl MONYyYeHUs COJei.

Oxcunsl u ux CBOIICTBa.
ConeoOpasyromue U Hecosieo0pasyromme
okcuabl.  OcHOBHbBIE, aMmM(pOTepHBIE U
KHUCJIOTHBIE OKCHJIBI. 3aBHCHUMOCTh XapaKkTepa
OKCHJIa OT CTENIEHHU OKUCIIEHUSI 00pa3yIoLIero
ero  Meraula. XWUMHYECKHE  CBOICTBa
okcuaoB. [lonyuenne OKCua0B.

JlaGopaTopHbie pabOThI

HpaKTI/I‘-ICCKI/IC 3aHATUA

I'ereTmueckas CBSI3b MCXKIY KilacCaMu
HCOPTaHUYCCKUX COCIUHECHUI.

Pemienne pacy€THBIX 3a7a4 MO ypaBHEHUSIM
pEaKUUu.




KontposbHblie paboTta

Tema 1.6.

Xumudaeckue peaKuuu

OOpaTUMOCTh ~ XUMHYECKHX  PEaKIIHA.
OOparumble ©W  HeoOpaTHUMBbIE  pPEaKIUH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro
CMCIICHHSL.

JlaboparopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATUA

Pemenne pacu€rHbIxX 3a1a4
10 TEPMOXUMHUYECKUM YPABHEHUAM

Pemienne KadeCcTBEHHBIX 3amad II0 TEME:
«XUMHUYIECKOE PaBHOBECHUE H CIIOCOOBI €ro
CMCIICHU .

KoHTponbHbIe paboThI

Tema 1.7.

MeTtanibl 1 HeMeTaIbI

Mertannbl. OcOGEHHOCTH CTPOCHHS
aTOMOB M KpUCTAJUIOB. PU3HUYECKHUE CBOWCTBA
metaisioB. Knaccudukanus MeTanios mno
pa3IMYHbIM NIPU3HAKaM. XUMUYECKHE
CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKHM
PA HAaPSKEHUN METaJUIOB.
Meramiorepmusi.

Koppo3ust MeTaiioB: XuMu4eckasi u
AIIEKTPOXUMHUYECKAs. 3aBUCHUMOCTbh CKOPOCTH
KOPPO3HUH OT YCIOBHM OKPY KarOLIEN CPEIbl.
Knaccugukarus Koppo3un METaJIJIOB 1O
paznuyHbBIM npusHakaMm. CriocoObI 3aIIUThI
METAJIJIOB OT KOPPO3HH.

OO6mue cmocoOb! MOTyYEHUsT METaJLIOB.
[Tonsitue o metayurypruu. CruiaBsl YepHBIE U
L[BETHBIE.

Hemertannbl. OcobeHHOCTH CTPOEHUS
aToMoB. HemeTtasibl — mpocThie BELECTBa.
3aBUCHMOCTb CBOMCTB IaJIOTEHOB OT UX
nosjoxkeHus B [lepuoanyeckon cucreme.
OxuCIUTENBHBIE U BOCCTAHOBUTENBHbBIE
CBOIICTBa HEMETAJIOB B 3aBUCUMOCTH OT MX
II0JIOKEHHUS B PSAY
AJIEKTPOOTPHUIIATEIHHOCTH.

JlaGopaTopHble/paKTHUECKHE paboThI

«Pemrenne SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha
I/IIICHTI/I(l)I/IKaLlI/I}O HCOPTaHUYCCKUX




COEJIMHEHUI.

[IpakTHyecKue 3aHsATUS

Pemenne pacu€THbIX 3a7a4 Ha OIIPE/ICIICHUE
IIPAKTUYECKOI0 U TEOPETUYECKOTO BBIXO1A
IIPOJyKTa peakuuu. Pelenne BapuaTuBHbIX
3aja4.

KoHTponbHbIE pabOThI

Pa3pea 2.
OPI'AHUYECKAIS
XUMUS

564ac.

Tema 2.1.

OCHOBHBIC TTOHATHS
OPraHUYeCKOM XUMHH U
TEOpHUs CTPOCHUS
OPraHUYEeCKHUX
COE€IMHEHUN

[IpenMer oprannyecKoil XUMHUHU.
[TpuponaHbie, NCKYCCTBEHHBIC U
CHHTETUYECKHE OPTaHMYECKHE BEIIECTBRA.
CpaBHeHUE OPraHUYeCcKUX C
HEOPTraHUYECKUMH BEIICCTBAMHU.

XHUMHYECKOE CTPOCHHUC KaK ITOPAJ0K
COCAMHCHUA aTOMOB B MOJICKYJIBI 11O
BaJICHTHOCTH.

Teopus cTpoeHnst OpraHM4eCcKUX
coenuHeHuit A.M. bytnepoBa. OCHOBHbIE
II0JIO’KEHUSI TEOPUU XUMUYECKOTO CTPOEHUS.
N3omepusa u n3omepbl. XUMHUYECKHE
(bopMyIIBI U MOJIENIN MOJIEKYJI B
OPraHUYEeCKOW XUMHH.

Knaccudukanus opraHMuecKux BeIiecTB.
Knaccugukanus BenecTs 1o CTpOCHUIO
YIJIEPOJIHOIO CKEJIETa U HaJTUYHIO
(GYHKIIMOHAIBHBIX TpyIIl. ['omosoru u
romoutorus. Hauana nomenknatypsl [UPAC.

JlaGopaTopHbie pabOThI

HpaKTI/IquKI/Ie 3aHATUA

CrpykTypHble  (GOpPMYJIBl  OpPraHHMYECKUX
BEIIECTB, M30MEPbI U TOMOJIOTH;

UzroroBneHne W  cpaBHEHUE  Mojenei
MOJIEKYJI — TPEACTaBUTENEH pa3TUYHBIX

KJIACCOB OPTaHUYECKUX COCTMHEHUN.

KoHTponbHbIe paboThI

Tema 2.2.
YrneBoaopoibl U X
MPUPOJHBIE UCTOYHUKU

CopepxaHue yueOHOTO MaTepuaa
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AJKaHbBI: TOMOJIOTUYECKUM PS/I,
M30MEpHUs U HOMEHKJIaTypa aJKaHOB.
XUMHYECKUE CBOMCTBA aJIKaHOB (METaHa,
3TaHa): TOPEHHE, 3aMEelCHUE, Pa3I0KEHHE,
neruapupoBanue. [IpumeHeHne alkaHoB Ha
OCHOBE CBOMCTB.

Huknoankansl. ['omosniornyeckuit psg u
HOMEHKJIATypa [UKI0ATKAHOB, UX 00IIIast
dbopmyna. M3omepus IUKIOAIKAHOB:
MEXKJIaCCOBasi, yTIEPOJIHOTO CKeJleTa.
[Tonyuenue u ¢pu3MIECKuEe CBONCTBA
LIUKJI0aJIKaHOB. XMMHUYECKHE CBOMCTBA
nukiIoankaHoB. [I[pumenenue.

AJIKEHBI. DTHJIEH, €T0 MOJTYy4YEeHUE
(erupupoBaHUEM 3TaHa,
JISTIOJIMMEPU3AITUEH TTOJIMATUIICHA).
["omMomornyeckut psiji, ©30Mepus,
HOMEHKJIaTypa aJIKCHOB. XMMHYECKHE
CBOMCTBA ATUJICHA: TOPEHUE, KAYECTBEHHBIE
peakmuu (0OecIBeYMBaHUE OPOMHOMN BOJIbI U
pacTBopa IepMaHTaHaTa Kajus), THApaTalus,
nosmmMepu3anus. [Ipumenenue sTuieHa Ha
OCHOBE CBOICTB.

JueHnsl. IloHATHE O IMEHAX KaK
YIJIEBOJIOPOaX C ABYMS TBOMHBIMHU CBS3SIMU.
ConpsikeHHbIE TUEHbl. XUMHYECKUE
cBoiicTBa OyTaauena-1,3 u u3omnpeHa:
obecrBeyrBaHNe OPOMHOI BOJBI U
MOJIMMEPU3AITUS B KAyUyKH.

ATKnHBL. AnieTHiIeH. XMMHYECKHE
CBOIICTBa alleTUJIEHA: TOPEHHE,
oOecrBeunBaHue OPOMHOI BOJIbI,
MIPUCOEIMHEHHE XJIOPOBOIOPO/IA U
ruaparanus. [[pumeHeHne aneruieHa Ha
OCHOBE CBOMCTB. MEKKI1acCOBasi U30MEPHUS C
ankagueHamu. [lomyyeHue aneruineHa
MUPOJIU30M METaHa M KapOUIHBIM CIOCOO0OM.

Apensl. benzon. Xummnueckue cBoNCTBa
OCH30J1a: TOPEHHE, PEAKIINH 3aMEICHUS
(ranoreHMpoBaHNE, HUTPOBAHUE).
[IpumeneHne 6eH3051a HA OCHOBE CBOMCTB.
I'omonoruyeckuii psg apeHoB. Toiryoll.
HurtpoBanue Tonyona. Tpotui.

[IpupoaHBIE ICTOYHUKH YIIIEBOJIOPOIOB.
[IpupoaHsbIil ra3: cocTaB, NIPUMEHEHHUE B
KadecTBe TorunBa. [lomyTHbIi HeTsAHOM ra3,
€ro nepepadoTKa.




Hedts. CocTaB u nepepaboTka HEDTH.
[Teperonka nedru. HedrenpomykTsr.
OKTaHOBOE YKCIIO OCH3HHOB.

JlaboparopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATUA

CtpykTypHble  (DOpMYyJBl  yIIEBOJIOPOIOB,
HU30MEphI u TOMOJIOTH;

Haseanue yrieBo1opoaoB no
MexyHapoaHoit Homenkinatype IUPAC.
Pemenue 3a1au Ha HAXOXKICHUS
MOJICKYJISIPHOI (OpMYJIBI Fa3000pa3HOr0O
YIJIIEBOIOPOAA.

Pemmennie pacu€THbIX 3a7a4 10 YpaBHEHUAM
XUMHYECKUX PEAKIIUM.

KoHTponbHbIe paboThI

Tema 2.3.
Kucnopoaconepkaiue
OpraHu4ecKue
COEIMHEHUS

Coneprxkanue yueOHOro MaTepuana
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Cnuprtsl. [lonyuenue atanona
OpOXKEHHMEM TJIFOKO3bI U TUpaTanueil
sTHIIEHA. [ uApOKCUIIbHAS rpynna Kak
dbyHkunonanbHas. [loHsaTHe 0 penenbHbIX
OJIHOATOMHBIX CUPTaX. XUMUYECKUE
CBOMCTBA 3TaHOJA: B3aUMOJIEHCTBHE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX
3(pHUPOB, OKUCIICHHE B AJIbJCTUI.
[TpruMeHeHHe 3TaHOIa HA OCHOBE CBOMCTB.
MeTHIIOBBIN CIIUPT U €r0 UCIIOIb30BAHKE B
KaueCTBE XUMUYECKOTO ChIpbsl. TOKCUYHOCTb
METaHOJIa U MTpaBUJIa TEXHUKU OE€30MIaCHOCTH
pu paboTe C HUM.

MHoroaromHsble ciupThl. M3omepus u
HOMEHKJIaTypa MpeAcTaBuTeNneil 1Byx- u
TPEXaTOMHBIX clIUPTOB. Oco0eHHOCTH
XMMHUYECKUX CBOHCTB MHOTOATOMHBIX
CIIUPTOB, MX KAUECTBEHHOE OOHApYKEHUE.
OTnenbHbIE MIPEICTABUTENN: ATUIICHIJIUKOIb,
[JIMLEPHUH, CIIOCOOBI UX MOJIy4YEHUS,
IIPAKTUYECKOE IIPUMEHEHHUE.

®enon. Puznyeckue 1 XUMHUYECKHE
cBoiicTBa (eHona. Bzaumnoe BnusiHue
aTOMOB B MoJIeKyJie (heHoa:
B3aMMO/IEIICTBHE C THAPOKCHUIOM HATPHs U
azoTHoM kucioroil. [Ipumenenue enona Ha
OCHOBE CBOMCTB.

Anpnerunsl. [Toastre 00 anpaernax.




AnpaeruaHas rpyrmna Kak (QyHKIHOHAIbHAS.
dopmanbAerua U €ro CBOMCTBA: OKUCICHHUE B
COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIHI CIIUPT.
[Tonyuenue anbaeru0B OKUCICHUEM
COOTBETCTBYIOIIUX CIIUPTOB.
[TonmukonaeHcanus Gopmanbaeruaa ¢
¢dbenonoM B peHosohopMabIeTHAHYIO
cmony. [Ipumenenue hopmanbaeruaa Ha
OCHOBE €r0 CBOMCTB.

KapOonossie kucnotsl. [lonstue o
KapOOHOBBIX KucinoTax. KapbokcuiabHas
rpymnmna Kak (yHKIHOHAIbHAs!.
["'omosioruyeckuii psj mpeaeibHbIX
OJIHOOCHOBHBIX Kap-OOHOBBIX KUCJIOT.
[TommydyeHnne kapOOHOBBIX KUCIOT OKHCIECHUEM
aJpJEeru0B. XUMUYE-CKHE CBOMCTBA
YKCYCHOM KHUCIIOTBI: 00IIIME CBOMCTBA C
MUHEPATBLHBIMHA KHCIIOTAMU U PEAKIIHS
srepudukanmy. [Ipumenenne ykcycHoi
KHCIIOTHI HA OCHOBE CBOICTB. Bricmine
JKUPHBIE KUCJIOTHI Ha PUMEpE
MNAIBMUTHUHOBOM U CTEAPUHOBOM.
Muoroo6pa3ue kapOOHOBBIX KHCIIOT
(1aBeneBasi KUCIOTA KaK JByXOCHOBHAS,
aKpUJIOBasl KMCIIOTA KaK HEeMpeIeabHasl,
OeH30liHass KUCIIOTa KaK apOMaTUYecKas).

Crnosxnble 3¢upsl U xupsl. [lomyuenue
CIIOXHBIX 3(pUpOB peakuueit 3TepupuKalnm.
CrnosxHble 3(Upsl B IPUPOJIE, UX 3HAUEHUE.
[TpumeHeHue CIoXKHBIX 3(UPOB HA OCHOBE
CBOJICTB.

XKupsl Kak croxxHbIe Y(QUPBL.
Knaccudukanus xxupoB. XuMuieckue
CBOMCTBA KUPOB: THJIPOJIU3 U TUJIPUPOBAHKE
KUIKHUX KUPOB. [I[pruMeHenne xupoB Ha
OCHOBE CBOMCTB. Mblia.

Vrnepoanl. YIieBoabl, HX
KJacCU(pUKaLMs: MOHOCAXapuabl (TII0K03a,
bpykTo3a), 1ucaxapuiabl (caxapo3a) u
MoJMcaxapuabl (Kpaxmal U HEeJITI003a).
['mroko03a — BEIEeCTBO C IBOMCTBEHHOM
byHKIMEN — anbIeruIocnupT. XUMHUECKHE
CBOICTBA ITFOKO3bI: OKUCIICHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B
copbut, ciuproBoe Opoxenue. [Ipumenenue
TJIFOKO3bI HA OCHOBE CBOMCTB.

CtpoeHne U XMMUYECKUE CBOMCTBA
caxapo3bl. TEXHOJIOrHYECKUE OCHOBBI
IIPOU3BOJICTBA CaXapO3bl.




Kpaxman. CtpoeHue MOJIeKyJIbl.
du3nyeckre U XMMHYECCKIE CBOMCTBA,
HAXO0XJICHUE B IPUPOJIC U OMOJIOTUYECKAs
ponsb. [Ipumenenue.

Hemnronosza. Ctpoenue, puzndeckue U
XuMHueckue cpoiictBa. Haxoxnenue B
NpUpOJie U OUOJIOTUYECKast POJIb.
[Ipumenenue. CpaBHEHUE CBOMCTB Kpaxmalia
U LEJITI0JI03bI.

3HaueHue yrieBoI0B B KUBOU MPUPOJE U
JKU3HU YEJIOBEKA.

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHS

10 TEMEC «KI/Icnopoz[coL[epncamHe
OpTraHu4Y€CKUC COCAUHCHU A
I'eneTnueckas cBsI3b MCXKOY KilacCaMU
OpTraHN4YCCKUX COCIUHCHU.

KoHTponbHble paboThI

Tema 2.4.
A3oTcoepkane
OpTaHHYECKUC
coequHeHus. [Tonumepsr

Coneprkanue yueOHOro MaTepuana
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Awmunsl. [TonsaTue 00 amMmuHax. AHHIINH,
KaK opraHuyeckoe ocHoBanue. [lomydenue
aHWIMHA U3 HUTpoOeHsona. [Ipumenenue
aHMJIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIOTBHI. AMUHOKHCIIOTBI KaK
am¢oTepHble TUPYHKINOHATIbHBIE
OpPraHMYECKHUE COETUHEHUS. XUMUUECKUE
CBOICTBa aMUHOKHUCJIOT: B3aUMOJIEHCTBUE CO
1eJI04aMH, KUCJIIOTaMH U IPYT € JPYrOM
(peakuus nonukoHaeHcauuu). [lentuaHas
CBA3b U nosunentuasl. [[pumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. Ilepsuunas, BropuyHas,
TPETUYHAsI CTPYKTYPBI O€IKOB. XUMHUYECKHE
cBOMicTBa O€NKOB: TOpPEHHUE, IeHaTypaIus,
THJIPOJIH3, IIBETHBIE PEAKITHH.
buonorundeckne pyHKIUU OENKOB.

OCHOBHBIE TTOHSTHSA XUMHU
BBICOKOMOJ'IGKy.]'IS[pHBIX CO€,Z11/IH€HPII7L
Monowmep, nonumep, NOIy4eHUe NOJIUMEPOB
peaKkuue NoJIMMEpU3aIu U
MOJIMKOH/ICHCAILINH, CTETIEHb MOJIUMEPHU3ALINH,
CTPYKTYPHOE 3BE€HO. THUITbI TOJIMMEPHBIX
LeTel: TMHENHbIE, pa3BETBICHHBIE, CUIUTHIE.

IInacTMacchl. TCpMOHJ’IaCTI/I‘-IHBIe )41




TepMOpeaKTI/IBHBIe IJ1aCTMacCCHhI.
[IpencraBuTenu miaacTMacc.

Bosokna, ux kiaccugukanus.
[Tonyuenue BonokoH. OTaeNbHBIC
MPEJICTABUTEIN XUMHUUYECKUX BOJIOKOH.

Kayuyku HatypaibHbIi 1
cuHTeThYeckue. Bynkanuszanus kayuyka,
pe3uHa.

JlaGopaTopHble/ipakTHYECKHE pabOThI

«PelieHne 3KciepuMEeHTaIbHbIX 3a/1a4 HA
UIEHTU(DUKAITAIO OPTAaHMYECKUX
coeqnHeHni» «Pacmo3HaBaHue IJIacTMace 1
BOJIOKOH).

3. yeaopusi peammamun YUYEBHOM aucounanasl

3.1. TpeGoBanussi K MHHHMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Peanuzanust y4yeOHON AUCHUIUIMHBI TpeOyeT Haiuuusl Yy4uyeOHOro KaOuHeTa
«XUMHUAY;

OO6opyaoBaHue yueOHOro KabuHeTa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo npernoaaBaTes;

- BBITSDKHOM TIKad;

- HA0Op XUMHUYECKOHN TOCYIbI U IPUHAIJICKHOCTEH JJ1s1 1a00paTOPHBIX U
MPaKTUYECKUX padoT;

- Ha0OPBI PEAKTUBOB OPTaHUYECKUX U HEOPTAaHMYECKUX BEIECTB;

- KOMIUIEKT Y4€OHO-HATJISITHBIX TTOCOOHMN « X UMHUSD;

TexHuueckue cpeacTra 00yueHUsI:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00€CIICUEeHUEM;

- MYJIbTUMEUAIIPOEKTOP

- DKpaH

3.2. UudopmannonHoe odecnievyeHne 00ydeHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

Jns ctyneHToB

o TaGpuensu O.C. Xumus: yueO. 1is CTyI. cpel. npod. yued. 3aBeaeHuit /
O.C. TI'abpuensu, N.I'. OctpoymoB. — M., 2008.

o Caenko O.E. Xumus: Texunueckuii npoduis ,yueobuuk s CI1O
TEXHUYECKOTO HampasyieHus -/ PactoB-na -J[ony-2013

o Tabpuensu O.C. [Ipaktuxym no oOiieit, HEOPraHUIECKON 1 OPTaHUYECKON
XUMHH: y4e0. mocodue s cTyd. cpen. mpod. yued. 3aBenenuii / ["abpuensa
0O.C., Octpoymos WU.T"., lopodeera H.M. — M., 2009.




o T'abpuensu O.C., OctpoymoB HN.I'., Octpoymona E.E. Opranuueckas XxuMusi
B TE€CTAaX, 3a/la4ax U ynpaxHeHusx. — M., 2008.

o T'abpuensu O.C., OctpoymoB N.I'., Beenenckas A.I'. O6mias xumus B
TECTaX, 3a/a4ax u ynpaxHenusax. — M., 2008.

JlononmHuTeNbHAS IUTEPATYPa

o T'abpuensun O.C. Xumus s npenogaBaTeis: ydeOHo-
Metoaumdeckoe mocooue / O.C. I'abpuensn, I'.I'. JIeicoBa — M., 2010.

o T'abpuensu O.C. HactonbHast kHura yuurens xumuu: 10
kiacc / O.C. I'abpuensn, U.I'. Octpoymor — M., 2009.

o ['muuka O6mas XumMus

o I'pannbepr U. U, Ham H, yuyeOHUK MO OpraHuyeckou
xumuu M- 2011

« http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html

http://courses.urc.ac.ru/eng/u6-7.html

http://www.ikt.ru

http://prepodavatel.narod.ru/modtechnology.html

http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
4. KOHTpOJIb 1 olleHKa pe3yabTaToB ocBoeHnss YUYEBHOM JucuuninHbl
Kourtpoanb n OLIEHKA PE3yJIbTaTOB OCBOCHHMS  y4yeOHOHW  JHUCITUILIMHBI
OCYHICCTBIACTCA IMPCIIoAaBaTciIcM B IMPOHCCCE TMPOBCACHUA IIPAKTUICCKHUX
3aHSATUH U J1a60paToprIx pa60T, TCCTUPOBAHHA, a TaAKKC BbIIIOJIHCHUA
06yanOHIHMI/IC$I HHAWBUYAJIbHBIX Ba,ZIaHI/If/'I, IIPOCKTOB, I/ICCJIG,Z[OBaHPIfI.



