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00meobpazoBaTeNbHbIX AHCUHITINH
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Ilpencenarens %ﬂ»— /A.C. HoxxuukoBckas/

PaGouass mporpamma  oOmieoOpazoBarenbHor  gucuumuiuabl - OO0J[.04 Xumus
pa3paborana Ha  OCHOBe  TpeOoBaHuit  dDenepasbHOr0  rOCYJIaPCTBEHHOTO
00pa3oBaTENbHOTO CTaHAApTa CpPEIHEro OoOIIero o0pa3oBaHUs, YTBEPKIAECHHOTO
npukazoM MunucrepctBa obOpazoBanuss U Hayku P®D Ne413 ot 17.05.2012 r.,
OPEeNbABISIEMBIX K  CTPYKTYpe, COJIEpXKaHWUI0O W  pe3yJibTaraM  OCBOCHHS
obmeoOpazoBarenbHo  gucnumuinael - OO0J[.04 Xumusg, B COOTBETCTBHH C
PexomenmanusiMu 10 OpraHu3aliuu IMOJYYEHUs CPEIHEro oOIIero oOpa3oBaHUs B
mpenesaax OCBOCHHS 00pa3oBaTeNbHBIX MPOrpaMM CpPEIHEro MpodeCcCHOHATHFHOTO
oOpazoBanusi Ha 0a3e OCHOBHOro 0OIIero oOpa3oBaHUs, C YYE€TOM TpeOoBaHUM
denepanbHbIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U  IMOJIy4aeMOM
npodeccuu WK CHeIUaIbHOCTH CpeaHEro NpohecCUOHAILHOTO 00pa30BaHus.

Pa3zpaboTunk mnporpammbl: YXTHHCKANA TEXHUKYM >KEJIE3HOJIOPOKHOTO TPAHCIIOpTa —
bunmman  denepalibHOTO  TOCYAAPCTBEHHOTO  OIO/PKETHOrOo  00pa3oBaTeNbHOTO
yupexaeHusi  Bbiciiero  oOpazoBanusi  «lletepOyprckuii  rocyaapCTBEHHBIN
yHUBepcuTeT myTted cooOmieHusi Mmmnepatopa Anexcanapa I» (YTXKT - dunuman
[ITI'YIIC)
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1. OBIIASL XAPAKTEPHCTUKA PABOYEI IIPOIPAMMBI
YYEBHOM JUCLUATLIUHBI
00/1.04 XUMUSI

1.1 MecTo TMCUMILIMHBI B CTPYKTYpP€E OCHOBHOW mpodeccuoHATIbLHOM
o0pa3oBaTeIbHO MPOrpaMMblI
Vuebnas pgucummamHa OOJ.04Xumus sBasercs o0s3aTeNbHOM YacCThiO
o011eo0pa3oBaTeILHOTO IMKIA 00pa30BaTEIBLHOM MPOTPAaMMBI B COOTBETCTBHH C
®I'OC CIIO no cneruanbHocTd 23.02.08 CTpOUTENBCTBO KENE3HBIX OPOT, MyTh U
MyTEBOE XO3UCTBO.

1.2. lleu u n1aHMpyeMble pe3yJabTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. lean u 3aaaun JUCUUIJIMHBI

@opmupoBaHue y  OOYyYalOMIMXCS  MPEJACTABICHUS O  XUMHUYECKOM
COCTABIISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA KaK OCHOBBI NPUHSATHUS
pelieHuid B OJKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJIHOM CpETIE.
3amauyu AUCUMILIHHBI:

1) chopMupoBaTh TMOHMMAaHHWE 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHYCECKUX
IPOLIECCOB U SIBJICHUW B OKPYXKAIOUIECH Cpele, LEJIOCTHOM Hay4YHOM KapTHHBI
MHpa, B3aUMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBIATH (HOPMYJbI HEOPTraHMYECKHUX M OPTraHHUYCCKHX
BCILIECTB, YPaBHEHUI XUMHUUYECKUX pEaKIUui, OOBSACHITH HUX CMBICI,
HMHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopmupoBath HaBBIKU POBEICHUS MPOCTEUIITNX XUMHYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM C COOJIIOICHHEM MpPaBHII 0OE€30MaCHOTO
oOpallieHusl ¢ BEIIECTBAMU U J1abOpPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJL30BaTh HH(POPMAIMIO XUMHUYECKOIO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCICACTBUS CBOCH IEATEIBHOCTH W
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKCHHH XUMHUCCKOW HAyKH H
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON U MPOM3BOJICTBEHHOM cep

1.2.2. IlnanupyemMble pe3yJbTaThl 0CBOEHMsI 0011€00pa30BaTEILHOM
aucUIIMHBI B cooTBeTCTBHH ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHME MUCIMIUIMHA uUMeeT npu GopmupoBanuu u pazputuu OK:
OK 01, OK 02, OK 04, OK 07.



Konn

[imanupyemeble pe3ysbTaThl OCBOCHUS TUCIUTLIAHBI

HAaUMEHOBAHHE

dbopMupyemMbIx Oo6mue JlucuuniHapHbIe

KOMIIETEHIIAN

OK 01. B uacTn TPYAOBOI'oO BOCIIUTAHHUSA: - BJIAACTh CHCTEMOM XHMHYECKHUX 3HaHHfI, KOTOpasa BKIIIOYACT:
Bribupats - TOTOBHOCTb K Tpyly, OCO3HAHHUE LEHHOCTU | OCHOBOIOJATalOIMe  TMOHATUA  (XMMUYECKUH  3JEMEHT,  aToM,

CIOCOOBI pelIeHUs
3amad
po¢eCCHOHAIBHO
U OesATCIbHOCTH
MPUMEHUTEIBLHO K
pa3IMYHBIM
KOHTEKCTaM

MacTepcTBa, Tpy10Jito0ue;

- TOTOBHOCTh K  AaKTUBHOH  JESATEIHHOCTH
TEXHOJIOTHYECKOW W COLMAIbHOM HANpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH |
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;

- MTHTEPEC K Pa3IMYHBIM cepaM mpodecCHOHaATHHON
NESITEIbHOCTH,

Osnaodenue YHUgBEpPCATbHBIMU
NO3HABAMEIbHBIMU OCUCMBUAMU:
a)0a30BbIC JIOTUUECKUE ICUCTBUS:

- CaMOCTOSITEIIbHO dbopMynupoBaTh u
aKTyaJM3upoBaTh MpOOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH TPU3HAK WIH
OCHOBaHUs i1 CpaBHEHHS, KilaccupUKaluu U
00001IeHNST;

- ONpeAeNATh LEeNu JACSITENbHOCTH,
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,
- BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBBI B JICITEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB IIENISIM, OIEHUBATH PUCKU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUN
KU3HCHHBIX TTPOOIEM

yueoHbIMU

3aJaBaTb

3JIEKTPOHHAas 000JI04Ka aToMma, S-, p-,

d-3JeKTpOHHBIE OpOHWTAIIM aTOMOB, HOH, MOJICKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIIEHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIM OOBEM, YIJIEPOJIHBIM CKEJNeT,
GyHKUMOHANbHAS ~ Tpylla,  pajuKal,  HM30Mepus,  H30MEpHl,
TOMOJIOTUYECKUH psAJl, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30Tco/eprKalllue COECTUHEHMs, OMOJOIMYECKH AaKTUBHBIE BEIECTBa
(yrneBoapl, >KMpBI, O€JIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAININYECKas PEIIETKA, TUIIbI
XUMHYECKUX peakiuuil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-U
HHJIOTEPMHUUYECKHE, PEaKIIM HOHHOTO 0OMEHa), pacTBOP, JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCIUTEINb,
BOCCTAaHOBUTENb, CKOPOCTb XMMHMYECKOM pPEaKIHMH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUsS XUMHUYECKOIO CTPOEHHUS
opraHuueckux BemecTs A.M. bytiepoBa, TEOpHUs 3JIEKTPOIUTHIECKON
nuccouuanuu, mnepuoandeckuii 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpPaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XUMHH,
(dakToNOrMUecKue CBEIECHHUS O CBOICTBaX, COCTaBe, IMOJYYEHHH U
0€30MacHOM  HCIOJIb30BaHWM  B@KHEWIIMX  HEOPraHWYeCKUX U
OpPraHMYeCKHUX BELIECTB B OBITY M MPAaKTHYECKOW JAEATEIbHOCTH
YeJI0BEeKa;

- YMETbH BBIABIIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b M3YyYEHHBIX
MOHSTUM, NPUMEHSATH COOTBETCTBYIOIIME IOHSTHUS TpPU ONHUCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U UX
NPEBpALlICHUH; BBIABIATh B3aUMOCBA3b XHMHUYECKUX 3HAHMH C




0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HABBIKAMHU Y4€OHO-MCCIIEI0BATEIHLCKON U
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMH pa3periecHuUs
npo0Jem;

- BBIABJIATh TNPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/lady, BBIIBUTATh THIIOTE3Y €€
peIIeHNs, HAXOIUTh apIyYMEHTBI JIJIS JOKA3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3aJaBaTh IapaMeTpbl U
KPUTCPUHU PELICHUS;

- aQHAIM3HWPOBATh IOJNYUYECHHBIC B XOJIE PEIICHUS
3aJauyd  Pe3ysIbTaThl, KPUTHYECKH OLICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YyMETh INEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCILHOCTH;

- yMETh UWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIBUTATh HOBBIE HIEH, npeaiaraTh

OPUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIIOCOOHOCTh UX MCIOJb30BaHMS B T03HABATEIbHOMN
Y COLIMAIIBHON ITPAKTHUKE

MNOHATUSAMHM U TPEJICTABICHUSAMH  JIPYTrUX
IIPEIMETOB;

- YMETh HCIOJb30BATh HAUMEHOBAaHUS XHUMHUYECKUX COCAMHEHUI
MEKJIYHapOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOM XUMUHA U
TPUBUAIbHBIC Ha3BaHHUS Ba)KHEHIIMX BEIIECTB (ITWUJICH, alleTHJIEH,
rmnepud, ¢eHon, QopManbaerua, YKCyCHas KHCJIOTa, TIJIMLUH,
YTapHBIA ra3, YIJIEKUCIbId a3, aMMHUaK, raiieHasl U3BeCThb, HeralmeHas
U3BECTh, TMUThEBAas COJa MW JIPYTHX), COCTaBIATH  (HOPMYJIBI
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKHX
peakuui, OOBACHATH MX CMBICH; TOATBEPKAATH XapaKTEpHBIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMU
Y 3aIKMCSIMU YPAaBHEHMM XUMHUYECKUX PEaKIINA;

- YMETh YCTaHABJIMBATh MPUHAJJIEKHOCTh U3YUYEHHBIX HEOPTraHUYECKUX
U OpraHM4ecKuX BEILIECTB K OINpEeAENIEHHbIM KjaccaM M Ipynnam
COEIMHEHUH, XapaKTepHU30BaTh MX COCTAaB M Ba)KHEWILIUE CBOWCTBA;
ONpeAeNnsaTh BHUIbl XUMHUYECKUX CBs3eM (KOBaJeHTHas, WOHHasi,
METaJUIN4YecKas, BOJOPOJAHAs), THUIBl KPUCTAUIMYECKHX PEILIETOK
BEUIECTB; KJIacCU(PUIIMPOBATh XUMUYECKHE PEaKIIUU;

- chopMHpPOBaTh TPEJCTABICHUS: O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, DPOJIM XUMUU B II03HAHUU
ABJIGHUN TIPUPONbI, B (QOPMHUPOBAHUU MBILIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBHONW TI'PaMOTHOCTH, HEOOXOAWMOW [yis
pelleHnss TPAKTHUYECKUX 3aJad U DKOJOTHYECKH OOOCHOBaHHOIO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CpPEAE;

- yMeThb HpPOBOAMTH pacyeTbl MO XUMHYECKHUM QopMmylaM U
YPaBHEHHMSIM XUMMUYECKHX PEAKIMH C HUCIOJIb30BaHUEM (PU3HMUECKUX
BEJIMYMH, XapaKTEePU3YIOIIHUX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchbl, o00bemMa (HopMalibHbIE YCIOBUS) ra3oB, KOJMUYECTBA BEILIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA s TNPUHATHS
pelIeHnii B KOHKPETHBIX JKM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

€CTCCTBCHHOHAYYHBIX

OK 02.
Hcnonb3oBath

B o0s1acTMIIEHHOCTH HAYYHOI'O MMO3HAHMSA:
- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

- YMETb IIIaHUPOBaThb M BBIIOJHATD XUMHWYECKHH DKCIIEPUMEHT
(mpeBpallileHus OPraHU4eCKUX BEIIECTB IPU HAarpeBaHUU, MOJy4EHUE




COBpPEMEHHBIE
CpeICcTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHCHHMSI 32/1a4
npohecCuoHaNBHO
U eATeNbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM W  OOIIECTBEHHON MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYp,

CIIOCOOCTBYIOLIIETO OCO3HAHHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpPUICHCTBOBAHME SI3bIKOBOW M YHUTATEJIbCKOU
KyJIbTYpbl KaK CpEICTBA B3aWMOJCHCTBUS MEXIY
JIOIbMU Y MTO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOU JeATEIbHOCTH,

FOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JESITEeIbHOCTh WHAMBHYaTbHO
U B TPYIIIIE;

Osnaoenue YHUGEPCAIbHbIMU yueoHvIMU

NO3HABAMENILHBIMU OCICIGUAMU:

B) paboTa ¢ uHpopMaIuei:

- BJAJNETh HABBIKAMH TOJy4YeHUS HH(OpMamuu w3
UCTOYHUKOB  pa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYIIECCTBIISITh IIOUCK, aHAIW3, CUCTEMATH3AIMI0 W
WHTEPIIPETAIMIO WHPOPMAITUU PA3THYHBIX BHJIOB U
dbopM TpencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B pa3IUYHBIX (opmarax ¢
y4eTOM Ha3HaueHus uHpoOpManMu U  LeJIeBOU

ayIUTOpUM,  BBIOMpas  ONTUMalbHYIO  (opmy
IIPEJICTaBICHNS U BU3yalIU3aluy;
- OLEHUBaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uHpOpMallUK, €€ COOTBETCTBHE
MOpaIbHO-ITHUYECKUM HOpPMaM;
- HCIONB30BaTh CpeICTBA HMH(POPMALMOHHBIX U

MpaBOBBIM U

KOMMYHUKaIIMOHHBIX TEXHOJIOTHi1 B pEeIICHUN
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/I6M

TpeOOBaHUIN JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
THUTHUEHBI, PECypCcOCOEpeKEeHUs, MPABOBBIX U

STHJIEHA W H3y4YEHHE €ro CBOICTB, KayeCTBEHHbIC pEaKIUU Ha
QIBJICTU/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JCHATypalus OCJIKOB MpHU
HarpeBaHuM, LIBETHbIE PEaKLUU OENIKOB; MPOBOJUTH PEAKIMU MOHHOTO
oOMeHa, OmpenensaTb Cpeay BOAHBIX pPACTBOPOB, KauyeCTBEHHbBIC
peakuuu Ha cynbdar-, xkapOOHAT- M XJIOPUA-aHUOHBI, HAa KaTHUOH
aMMOHHUS; pelaTh SKCIEPUMEHTANbHbBIE 3a/1a4i 110 TeMaM "Metasibt"
u "Hemeramipl") B COOTBETCTBUHU C TIPABUIIAMH TEXHUKH 0€30MMaCHOCTH
npu OOpalleHUH C BEIIECTBAMH M J1a0OpaTOPHBIM OO0OPYIOBAHUEM;
MPEJICTaBIATh Pe3yAbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B Qopme
3aMUCH yYPaBHEHHH COOTBETCTBYIOIIMX peakiuil u (popmyaupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YyMETh aHAIM3UPOBATh XMMHUYECKYI0 HH(OPMAIIUIO, MMOJIyIaeMyI0 H3
pa3HbIX UCTOYHUKOB (CpPeICTB MaccoBOil nHpopMaiuu, cetb MHTEepHET
H pyrue);

- BIIQJIeTh OCHOBHBIMH METOJIaMU HAy4YHOTO TO3HAHUS BEIIECTB U

XUMUYECKUX SBJIEHUW (HaOIIOJeHne, W3MEpEeHHe, SKCIEPUMEHT,
MOJIETTUPOBaHUE);
- yMeThb TPOBOJUTH pacyeThl MO XUMHYECKUM QopMynam U

YPaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaAHUEM (1)I/I3I/I‘-ICCKI/IX
BEJIMYMH, XapaKTEePHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJibHbIE YCIIOBUSI) TAa30B, KOJIMYECTBA BEIECTBA;
UCIIONIb30BAaTh CHUCTEMHBIE XHWMUYECKUE 3HAHUA NS TMPUHSATHS
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyalUsaX, CBA3aHHBIX C
BEIIIECTBAMH U UX IPUMEHEHHEM




THYECKUX
0€30I1aCHOCTH;
- BJaJAeTh HAaBBIKAMHM DPACHO3HABAaHMUS M 3alUTHI
uHpopMmanuy, HHGOPMAIMOHHOH  0e30macHOCTH
JUYHOCTH,

HOpM,  HOpM  HH(OPMALUOHHON

OK 04.
DddekTuBHO
B3aMMO/ICHCTBOBAT
b ¥ paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIbHOCTU
U CaMOOTPE/IECIICHUIO;

-OBJIaJICHHE HABBIKAMH Y4e€OHO-HCCIIEeI0BATEIbCKOH,
MPOEKTHOM U COIMAILHOM e TEIIbHOCTH;
Osgnaoenue YHUBepCaIbHbIMU
KOMMYHUKAMUBHBIMU OCIICHBUAMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TOHHMMaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- TpPUHUMATh LEIH COBMECTHOH JESITeIbHOCTH,
OpPraHU30BBIBATH M KOOPJUHUPOBATH JIEHCTBUS 110 €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAH  JEHCTBUH,
pacnpenenaTb pojid ¢ y4eTOM MHEHHH y4acTHHMKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOOPJAMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBMSIX
peasbHOro, BUPTYAJbHOIO WU KOMOMHHMPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYHIECTBJIATb  ITO3UTUBHOE  CTPATETMYECKOE
MOBEJIEHNE B Ppa3UYHBIX CUTYyalUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM
Osnadenue yHUBEPCATbHBIMU  PEYAMUBHBIMU
delicmeuamu:

T) IpUHSTHE ceOs U IPYTHX JOICH:

- IPUHUMATh MOTHMBBI U apryMEHTBI APYTUX JIIOJEH
IIPU aHAJIM3€E PE3yNbTAaTOB AEITEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U NPaBO APYTUX JIOJEH Ha
OIIINOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TIO3ULIUU

- YMEThb IIJJaHUPOBaThb M BBIIOJHATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIECTB IPU HArpeBaHUU, IMOJTY4YEHUE
STWJIEHA U MH3Yy4YEHHE €ro CBOMICTB, KAayeCTBEHHbIE pEakUUU Ha
IBJETUAbI, KpaxMaj, YKCYCHYIO KHCIOTY; JeHaTypalus OeJKOB Ipu
HarpeBaHWH, IBETHBIC PEaKIUU OCJIKOB; MPOBOIUTH PEAKIIMA MOHHOTO
oOMeHa, omnpefensTb Cpeldy BOIHBIX PacTBOPOB, KauyeCTBEHHBIE
peaknuu Ha Cyibdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KATHOH
aMMOHHUS; pellaTh 3KCIEePUMEHTAIbHbIE 33aJjauu 1o TeMaM "MeTaib"
u "Hemerasuibl") B COOTBETCTBUHU C MPaBUIaMHU TEXHUKUA 0€30IaCHOCTU
npu oOpallleHMM ¢ BELIeCTBaMU U J1a0OpaTOpHBIM 000pPYIOBaHHEM;
NPEJICTaBIATh PE3yAbTaThl XHMHUYECKOTO JKCIIEPUMEHTa B (opme
3allUCH YpaBHEHUM COOTBETCTBYIOIIMX peakiuil U (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB




APYyroro 4€jIoBCKa,

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,

pecypcocoepexeH

W10, IPUMCHSTh
3HaHUsA 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:

- c(hOPMHUPOBAHHOCTh HKOJIOTUYECKOH KYJIBTYpBHI,
IIOHUMAHUE BJIMUSAHUA COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHONW U COLHUAIBHOU
Cpedbl,  OCO3HaHWE  TJ00aNBPHOrO  XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAaHUE M OCYILECTBICHHE JCHCTBHU B
OKpYXarollled Cpele Ha OCHOBE 3HAaHUA LeEJeH
YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE NEHCTBUI, NPUHOCAIIUX BPE.
OKpYKaroIleH cpese;

- yYMEHHE IPOTHO3MPOBATH  HEOJArONpuUsATHBIE
DKOJIOTUYECKHE IIOCIEACTBUS  IPEANPUHUMAEMBIX
JEHCTBHM, NIPEJOTBPALLATD UX;

- pacIIMpeHue ONIBITA AESITEIBHOCTH 3KOJIOTMYECKOU
HaIlpaBJICHHOCTY;

- OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEI0BaTENbCKOM,
MPOEKTHOM U COLIMAIbHOMN NEATEIIbHOCTH;

- chopmupoBaTh TPEICTABICHHUS: O XUMHUYECKOH COCTaBISIOMIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJM XUMHM B I103HAHUU
SBICHUNA TPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIHMOHAJIBHONM TI'PaMOTHOCTH, HEOOXOAMMOW i
pelIeHUsT TPAKTUYECKUX 3a7ad W SKOJIOTHYECKH OO0OCHOBAHHOTO
OTHOILEHHSI K CBOEMY 3710POBBIO U IPHUPOJIHON CPeAe;

- yMeThb coOJoJaTh IpaBuja HKOJIOTUYECKH LI€JIecOo00pa3HOro
HOBEJCHUS B OBITY M TPYIOBOH NEATEIBHOCTH B LIENSAX COXpPaHEHHUs
CBOEr0 3JI0POBbS M OKPYXKAIOWIEH IPUPOJHOM CpElbl; YYUTHIBATh
OMAaCHOCTh BO3JCMCTBUS Ha JKUBbIE OPraHU3Mbl ONPEIEICHHbBIX
BCUICCTB, IIOHMMAaA CMBICJI IIOKa3aTeiisd HpGI[GJIBHOfI I[OHYCTHMOﬁ
KOHILIEHTPaLU1




2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI

72

B T.4.

OcHoOBHOe coJiep:KaHue 66
BT. 4.

TEOPETUYECKOE 00yUCHHE 32
MpPaKTUYECKUE 3aHATHUS (B T. 4. KOHTPOJIbHBIE pabOTHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccuoHaANIBHO-OPUEHTHPOBAHHOE COACPIKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 4

IIpome:xxyTOoUHasi aTTeCTAUA
(muddepeHIUPOBAHHDII 3a4eT)
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2.2 TemaTuyeCKMH IUIAH M COACPKAHUE TUCHUTIIUHBI

Conepskanue yueOHOro MmaTepuaJia

HauMmeHoBanue O6bem | Dopmupyembie
(ocHOBHOE M NIPO(PEeCCHOHATHHO-OPHEHTHPOBAHHOE),
pa3aejgaoB U TEM - qgacoB KOMIICTCHIIMU
J'IaﬁOpaTOle)Ie H MPAKTUYICCKUE 3aHATUHA, IPUKJIAAHOU MOAYJIb
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHUS BelleCcTBa 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne atomoB | Teopernueckoe o0ydeHune 2
XAMHICCKIX CoBpeMenHas Mojeidb CcTpoeHHs arToma. CHMBOIMYECKUM S3BIK XUMUHW. XHUMHUUYECKUN DJIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoH(purypamus atoma. Kimaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-371€MEHTHI).
fipupoaa BanentHele  95eKTpOHBI.  BaleHTHOCTh.  DIEKTPOHHAs  MPUPOJa  XUMHYECKOW  CBS3H. 2
XUMUHCCKON CBA3N |35 51ekTpOOTPULIATENILHOCTh.  BHIABI XMMHMYECKOH CBA3M (KOBAJEHTHAs, MOHHAs, MeTaUIMyecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IpakTHYecKne 3aHATHS 2
IIpakTnyeckoe 3ansatue 1 Pemenne 3a7annii Ha UCIIOJIB30BAHUE XUMHUYECKON CUMBOJIMKU W Ha3BAHUU
COETMHEHHI TI0 HOMEHKJIATYpE MEXIYHApPOJHOIO CO03a TEOPETHYECKOW W NPHUKIAJHON XUMHH H
TPUBHMAILHBIX HA3BaHMUM IS COCTABJIEHHUS XMUMHYECKUX (POPMYII JABYXaTOMHBIX COEAMHEHUM (OKCHIOB,
CyNb(GUI0B, THAPHIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETMHEHHUI OTIEIbHBIX KIIACCOB. 2
[IpakTuyecKHe 3aJaHus HA YCTAHOBJIEHHE CBA3U MEXKIY CTPOEHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB M
HEPHOIMYECKUM HU3MEHEHHUEM CBOWMCTB XMMHMYECKUX DJIEMEHTOB W MX COEJMHEHHH B COOTBETCTBHHU C
nosjoxkeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
Ileproanyeckuii IIpakTH4eckne 3aHATHA 4 OK 02
3aKOH ¥ TaOmuIa IpakTnyeckoe 3ausaTre 2 [leproauueckas cucreMa XUMHIeCKuX demeHToB J. 1. Meneneesa.
AWM. MenneneeBa | @yspaeckuii cMbIc [Mepuomnueckoro 3akona J[.1. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH HPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBHH C
TOJIOKEHUEM XMMHUUECKOTO dIeMenTa B Ilepuoaudeckoit cucreMe. MEPOBO33pEHYECKOE U HAYIHOE 4

3Hauenue [lepuonnueckoro 3akona /[.1. Menneneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pewienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKHUX
a5eMeHTOB «MeTauindyeckre / HeMEeTaJIIMYECKUE CBOMCTBA, 2JEKTPOOTPULIATEIbHOCTh XUMHUECKUX
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3JIEMEHTOB B COOTBETCTBUH C UX DJICKTPOHHBIM CTPOCHHUEM M TIOJIOKCHUEM B TIEPHOIUIECKON CHCTEME
xumuueckux dyemenToB .M. MengeneeBay

Pa3znen 2. XumMnuyeckne peakunu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMUYECKUX Teopernueckoe o0y4yeHne 2
peakuuit Knaccugukaius 1 THIIBI XUMHUECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemiectB. CocraBieHue

YpaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, OOMEeHa, B T.4. pEaKI1i TOpeHus,

OKHCIICHHUS-BOCCTAaHOBJICHHUS.

VYpaBHEHUsI OKUCIIEHUs-BOCCTaHOBNIeHHs. CTeneHb OKucieHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBieHne 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKII METOAOM JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH B IIPUPOJIE, IPOU3BOICTBEHHBIX IIpolieccax U

KHU3HENIEATEIILHOCTH OPTaHU3MOB

IIpakTHyeckue 3aHATHS 4

IIpakTnyeckoe 3ansiTue3 KoimuecTBeHHbIC OTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI

B XMMHH U PacyeThl M0 YPABHEHUSIM XUMHUECKUX peakiuil. Moyb Kak eIuHHIIa KOJMYECTBA BEIIECTBA.

MossipHas Macca. 3aKOHBI COXpaHEHHsI Macchl U SHEpruu. 3akoH ABorajapo. MosipHblil 00beM Ta3oB. 4

OTHOCHUTENBHAS IIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHHSIM XUMHUYECKUX PEAKIMHA C UCTOIb30BaHUEM

Macchbl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
ONEKTPONINTHYECKAs | Teopernueckoe ofyueHne 2 OK 04
Aucconmanus 1 Teopusi >IEKTPOIUTHYECKON auccormanyiu. VIoHbl. DIeKTPOIMTHI, HEIEKTPOIUTHL. Peakiuu MOHHOrOo
MOHHBIH 0OMEH oOmena. CocraBiieHHe peaklUii MOHHOTO OOMEHa IMYyTeM COCTAaBJIEHUS HMX MOJHBIX M COKpAIIEHHBIX 2

WOHHBIX ypaBHeHMH. KHCIIOTHO-OCHOBHBIE peaknuu. 3alaHus Ha COCTaBJIEHUE HOHHBIX peaKInil

JlabopaTopHble 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunel XUMHUYECKUX PEAKIMM”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 2

XUMHYecKHX peakuuil. [IpoBenenune peakiuii HOHHOro 0OMeHa, OTpeIeIeHNne CPeIibl BOJHBIX

pacTBOpOB. 3a/laHNs Ha COCTABJICHNE HOHHBIX peaKIuil
Pazpnen 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BElECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 6 OK 01
Knaccugukanys, | Teopernueckoe oGyueHne 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranuveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ATperaTHble COCTOSHUA BemecTBa. Kpuctammuyeckue u aMmopgHbie
BeIECTBA. THUIBI KPUCTAIUIMYECKHUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAsl, MOHHAsS, METAJNIMYECKast).
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALUTMIECKON PEIICTKH. 3aBUCHMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJAa XUMUYECKOMN CBS3U U TUIA KPUCTAILNIMYECKON PELIETKH.
[TpuyrHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRne 3aHATHSA

IIpakTHyeckoe 3anaTue 4 HoMeHKI1aTypa HEOPraHUYECKUX BELLIECTB: HA3BaHUE BEIIECTBA UCXOS U3
UX XUMUYECKON (hOPMYIIbI UM COCTaBJICHHE XUMUYECKON (hOPMYIIbI HCXO/I U3 HAa3BaHMsI BEILIECTBA IO
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE.

Pemenne mnpakTuueckux 3aJaHuil Mo Kilaccu(UKalMKM, HOMEHKIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BEUIECTB PA3JIMUHBIX KJIAcCOB (YrapHbI Tra3, YIVIEKMCIBIM Ta3, aMMHakK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUTHEBAS COJIA U APYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUYECKUX
BELIECTB, ONPEENIATh NPUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBOi nH(popMaiuu, cetb IHTepHeT u apyrue).
[Touck nadopmManuu 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMmyiam

OK 02

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

Mertamnel. O6mue (usnueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl MOdy4yeHHs. 3HAUeHHE
METAJUIOB M HEMETAJUIOB B MpPHUPOJEC M JKU3HEAEATEIIbHOCTHM 4eJoBeKa W opranuzMoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢Qusnueckue M XMMHUYECKHE CBOMCTBa HEMETalIoB. THUMHMYHBIE CBOWCTBA
HemetayioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coequHeHN HemeTauioB. KpyroBopotsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOTHBIX COSAMHEHUM,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTH4eckne 3aHATHA

OK 01
OK 02
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IIpakTnyeckoe 3anaTue 5 CocTaBieHUE YPABHEHHI XMMHYECKHUX PEAKIHUN C Y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETaJUIOB; OKCHUJIOB METAJJIOB, HEMETaNIOB U
aM(bOTepHBIX 3JICMCHTOB; HCOPraHWUYCCKUX KHCJIOT, OCHOBaHUU U aM(l)OTeprIX THAPOKCHUOOB;

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. 2

PemieHne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJYyYECHHE U

0e30IacHOE HCHOJIb30BAHUE BAXKHEHWIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M NPAKTHYECKOM

JIeATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHM9CCKUX JlabopaTopnas 3ansitue Ne2«aeHtudukanus HEOPraHUIECKNX BELIECTB. OK 04
BCIICCTB Pemienue sKcriepuMEHTaNbHBIX 33/ad [0 XHWMHYECKHM CBOWCTBAM METAUIOB M HEMETAJIOB, IO

Pacro3HABAHMIO U NTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJUIOB. 2

WnenTudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAaHHEM HX (PH3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KayecTBEHHbIX peakuuii. KadecTBeHHble peakuuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-

AQHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, Teopernueckoe o6yuenue 2
CTpOCHHME 1 IlosiBneHne u pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. lIpenmer oprannueckon xumun. Mecro u
HOMEHKJIaTypa 3HAUYEHUE OPTraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHMMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
BELIECTB OcCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OpraHudeckux coeauHeHnid A.M. byrneposa.

VriepoaHslii CKEIET OpPraHWYeCKOW MOJEKYNbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO 9

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MeEpHI.

[TonsitTue o ¢yHknuoHanbHOM rpynne. Pamukan. IlpuHnunel  kiaccupuUKaud — OpraHUYECKUX

coequHeHU. MexayHapoaHas HOMEHKJIATypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEANHEHUH.

[TonsiTre 00 a3oTcoAepKaIUX COETMHEHUSX, OMOIOTMYECKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax,

OenKax U Jp.), BBICOKOMOJICKYJISIPHBIX CO€IMHEHMSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA 2

IIpakTuyeckoe 3anaTMe 6 HomeHkiaTypa OpPraHMYECKMX COCIMHEHHHA OTHENBbHBIX KIIACCOB

(HachIlICHHbIe, HEHACHIIIEHHBIE M apOMAaTUYECKUE YIJIEBOJOPOJbI, CIUPTHL, (EHONbI, allbICTHbI, 9

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (POpMys
OPraHWYECKUX BEHIECTB OTJCIbHBIX KJIACCOB, HCIONB3YS MX Ha3BaHUS 10 CHCTEMaTHYEeCKON u
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TPUBHAIBHON HOMEHKIIaType (3TUJIeH, alleTUiIeH, TIulepuH, heHol, popmanpaerus], yKkCcycHasi KHCIoTa,
rmnuH). PacueTsl mpocreiiiieit popmysibl OpraHUUecKON MOJIEKYIIbI, HCXO/ U3 3JIEMEHTHOI'O COCTaBa

(B %0)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:kaHue

14

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COCIUHEHUI OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTUYECKUN psii v o01ias popmyiia; nzomepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYECHHUS):

— TpejesbHbIE YIIIEBOAOPO/Ibl (aJIKaHbl U IMKJIOANKaHbl). ['OopeHre MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAX0XKIECHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HemnpejeibHble (AIKEHbl, AJKUHBl M aJKaJWeHbl) M apoMaTHYecKue yrieBoaopoasl. ['openue
AlETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIJAMEHU ISl CBAPKU U PE3KH METAIJIOB

— KUCJIOPOJCOJEpIKAIINE COeTUHEHUS (CIUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJICTHIbI
U KETOHBI, XHUPHI, yrIeBoasl). [IpakTHyeckoe TPUMEHEHHE OJTHUJICHTIIMKOJA, TIUIepuHa, (eHona.
[Ipumenenue Qopmanpaeruaa, amneTanbleruaa, YKCYCHOM KHCIOThL. Mplla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIIOT. Moro1e CBOMCTBA MbLIa

— a30TcojiepKalllie COeTMHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKK). BhICOKOMOIIEKYIsIpHBIE COEAMHEHUS
(cuHTeTHYeCKME W OMOJIOTMYECKU-aKTHUBHBIE). MOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anyst STHIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCIUHEHUM

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3ansitue 7 CBONCTBA OPraHUYECKUX COCTUHEHHUM OTIENbHBIX KJIACCOB (TpUBHAIbHAS U
MEXyHapo/AHas HOMEHKIIATYpa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOIyUEHUs): TpeebHble (aIKaHbl U
LUKJIOAJIKaHbl), HEIpe/eabHble (AIKEHbl, aJKWHBI M AJKaJWEHbl) U apoOMaTHYECKHUE YIJIEBOJAOPOJBI,
cnupThl U (heHobl, KapOOHOBBIE KUCIOTHI U 3(UPHI, albAETHIbl U KETOHbI, aMUHBI 1 aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUSA. 3aJaHusl Ha COCTABJICHUE YPABHEHWHW XMMHYECKUX DPEaKIHi ¢
y4aCTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHWM X COCTaBa M CTPOEHUs

IIpakTnyeckoe 3ansitue 8 CocraBineHne cxeM peakuuil (B TOM YHCIE MO MPESIOKEHHBIM IeMoYKam
MPEBpalleHN), XapaKTepU3YIOIMIUX XUMHYECKHE CBOWCTBA OpPraHMYECKHX COEAMHEHUN OTAEIbHBIX
KJIACCOB, CMOCOOBI MX TOJIyY€HHs M Ha3BaHUE OPraHWYECKUX COEAMHEHHH IO TPUBHMAIBHON WM
MEKIYHapOAHON CUCTEMAaTUYECKO HOMEHKJIATypeE.

PemieHne INPakTHMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX

OK 01
OK 02
OK 04
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COEIUHEHUHN OTAENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGoparopnas 3ansaTue Ne 3“l[peBpanieHusi OpraHU4E€CKUX BEILIECTB IIPU HAarpeBaHUM'".
ITonmy4yenue 3TUIeHA U U3y4YEHUE €ro CBOMCTB. MozaennpoBaHue MOJIEKY U XMMUYECKUX MIPEBpaLlCHUI
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JIP.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Wnenrndukarus TeopeTnueckoe odydenne OK 02
OpraHIICCKuX buooprannueckue coenunenus. Ilpumenenue u Oumosornyeckas pojib yrieBoJoB. OxucieHue OK 04
BCILICCTB, HX YIJIEBOAOB — HWCTOYHMK OHHEPIUU JKUBBIX oOpraHuzMoB. OOjacTé NpPUMEHEHHs aMHHOKHUCIIOT.
SHATCHHC 1 [TpeBpamenust OenkoB NHUILKM B opraHusMme. buonormueckue @yHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B (byHKLUY XUpoB. Posib oprannyeckoil XuMHUM B pelIeHnd Npo0sieM NHUILEeBOH 6e3011aCHOCTH
ObiTOBOI 1 . | Pomp opranmyeckoil XMMHHM B PEIICHUH MPOOJIEM HHEPreTUYecKod Oe30MacCHOCTH, B PA3BUTUH
TPOHMSBOACTBEHHON | o yiHbI, CO3MaHMH HOBBIX MaTepHaioB, HOBbIX UCTOYHUKOB 3HEPruM (aJIbTepHATUBHbIE UCTOYHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3JECHCTBUS HA JKUBbIE OPTaHU3Mbl OPraHMUECKUX BEIIECTB OT/IEIbHBIX KJIacCOB
HesoBeka (YyriaeBoJopoApsl, CIUPTHI, (HEHOJBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, albAETHIbl U Jp.), CMBICI
MOKa3aTessi MPeAebHO TOMYCTUMON KOHIEHTPAluU
JlabopaTopHbIe 3aHATHS
JlaGopatopHas 3ansitue Ne4“lnenTudukanys opraHn4eckux COeIMHEHUI OTAENbHBIX KJIACCOB™
Nnentuduxanus opraHnueckuX COECIUHEHUH OTIENbHBIX KJIAcCOB (Ha MpUMEpe ajbAETUA0B, KpaxMmana,
YKCYCHOW KHCJIOTBI, OEJIKOB U T.I1.) C UCTIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KaueCTBEHHbIX  peakumil.  JleHarypauus  Oenka npu  HarpeBaHuu.  L[BeTHble — peakuuu
0enkoB.Bo3HUKHOBEHHE aHAJIMTUYECKOTO CHUTHAja € TOYKH 3PEHHMS XHMHYECKHUX MPOIECCOB MpH
MPOTEKaHWN KaueCTBEHHOW peaklru, MO3BOJIAIONIEH WACHTUPUIMPOBATH NPEI0KEHHbIE OpraHUYECKHe
BEIIECTBA
P 5 KuHeTnueckue u TCPMOJNMHAMHAICCKHUEC 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHYCCKHX
AIE S peaknui
Tema 5.1 Ckopocts | OcHOBHOE coaep:kaHue OK 01
XUMHYECKUX OK 02

Teopernueckoe o0yueHue
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PeaKIHid. CKOpOCTh peakLuH, €€ 3aBHUCHUMOCTb OT Pa3IMuYHbIX (AKTOPOB: NMPHPOJbl pPEarupyrolluX BeEIECTB,
XuUMUYECKOe KOHIIGHTPAallUM pearupyrolux BeILeCTB, TEMIIEpPAaTypbl M IJIOLIAJUM PEAKLIMOHHON MOBEPXHOCTH.
paBHOBeCHE TennoBbie 3¢ (GeKTh XUMUYECKUX peakIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. 5
OOparuMocTh peakiuil. XMMHYECKOE pPAaBHOBECHE M €ro CMELIEHHWE I0J JEHCTBUEM pa3IMYHbIX
(bakTOpOB (KOHIEHTpALMs PEeareHTOB MM MPOJYKTOB PEAaKIMH, TaBICHUE, TEMIIepaTypa) Uil CO3JaHHs
ONTUMAJIBHBIX YCJIOBHH POTeKaHUs XMMU4eckux npoueccoB. Ipunmun JlelllaTense
IIpakTnyeckue 3aHATHS 2
IIpakTnyeckoe 3ansaTHe 9 PemeHue NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUK Ha aHAINU3 (PAKTOPOB,
BIMSIOIMX HAa HW3MEHEHHE CKOPOCTH XHMHYECKOM peakuuu, B T.4. C MO3ULHUH 3KOJOIMYECKH
11e51eco00pa3HoOro MoBeICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENISX COXPAHEHUS CBOETO 3/I0POBbBS
Y OKPY’KaloIlel MPUPOIHON CpeJibl. 2
PemieHne mnpakTMKO-OPMEHTHPOBAHHBIX 3aJaHMil Ha npuMmeHeHue npuHuuna Jle-llarense i
HAXOXKJCHUs HAalpaBJIEHUs] CMEIIEHUS paBHOBECHs XUMMUYECKOW peakuuu U aHaiu3 (PakTopos,
BJIMSFOIIIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS
Paspeu 6. PacrTBoOpnI
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenne 2 OK 02
pacTeopax PacTBopeHne Kak (QU3MKO-XMMHYECKUH mporecc. PactBopbl. CrnocoGbl TPUTOTOBIEHHS PACTBOPOB. OK 07
PactBopumocts. MaccoBast 1onii  pacTBOpeHHOro BemiecTBa. CMbICH TOKazaTels MpPeaesIbHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE YKOJIOTUIECKON 0€30MacHOCTH.
[TpaBuia 5KOJIOTMYECKH LIE1€CO00pPa3HOro TMOBEAEHUS B OBITY M TPYJOBOH JAEATENBHOCTH B IEIAX 9
COXpPaHEHHsI CBOETO 37I0POBbSI U OKPYKAIOUIEH NMPHPOIHON CPEbl; ONACHOCTh BO3JCHCTBUS HA KHUBHIC
OpraHU3MbI ONPE/IETICHHBIX BEILECTB.
Penrenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJlaHUI Ha PaCTBOPHI, UCTIOIb3yeMbIe B OBITOBOI U
IPOM3BOJICTBEHHO JIEATEILHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE COIep/KAHHE 2 OK 01
Hccnenopanue JlabopaTopHble 3aHATHS 2 OK 02
CBOHCTB PacTBOPOB JlaGoparopnasi 3ansaTueNe 5«IIpUroToBIeHHE PACTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpAIUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 9

BOIMPOCAMH) U ONIPEICIICHUE CPE/IbI BOIHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IePKaHMe (ComepKaHue MPUKJIATHOT0 MOAYJIS)
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Paznen 7. Xumus B ObITY H IPOU3BOICTBEHHOIi 1eATEJHLHOCTH YeJI0BEKa 6 OK 01
Tema 7.1XuMust B |OcHoBHOe coaep:kanue 6 OK 02
ObiTy 1 . | Teopernueckoe o0yyeHue OK 04
MPOU3BOACTBEHHOU — - - OK 07
NeATeNbHOCTH Hogeitmme Z[OSTI/I)KCHI/ISI XHMH‘I?CKOH HayKI/IvI/I XAMHYECKOH TEXHOJOrHH. POJIb XUMUH B 00€CIIEUeHUN
JeIoBEKa OKOJIOTMYE€CKON, SDHEPIr€TUYCCKOU U IMMUIIEBOU 6630HaCHOCTI/I, Pa3sBUTHU MCIHUIIUHBI. HpaBHna IIOUCKa " )

aHaM3a XUMHUYECKOW WHQPOpMAlMKM W3 PA3IMYHBIX HMCTOYHUKOB (Hay4dHas © y4eOHO-HAydHAsS

JUTEpaTypa, CpeacTBa MaccoBOM nHpopmaIluu, cetb MTHTEpHET)

IIpakTHYeckune 3aHATHA 4

IpakTuyeckoe 3anusitue 10 Ilouck w aHanMM3 KEHCOB O NPUMEHEHUWH XHUMHYECKHUX BEIIECTB U

TEXHOJIOTUH C YUeTOM 6y1[ymel71 HpO(i)CCCHOHaHbHOfI ACATCIIBHOCTH II0 TEMaM: BaKHEHIIINE

CTPOUTCJIbHBIC MAaTCPUaJIbl, KOHCTPYKIIMOHHBIC MaTCpUalibl, KpaCKu, CTCKJIO, KEpaMUKa, MaTCpHaJIbl AJId

OJICKTPOHUKH, HaHOMATCPHaAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHW OHCPIrUHU, OPraHHYCCKHUC U 4

MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHbBIE BEIIECTBA, OBITOBAST XUMUSI.

IIpakTuyeckoe 3ansaTue 11 3ammra:[Ipeacrapnenue pe3ynbTaToB pelIeHUS KEHCOB B (opMe MUHU-

JIOKJIaJia C Mpe3eHTaAlNEN

IIpoMe:kyTOoUHAsSI aTTECTANMS MO JHCHUIIHHE (M depeHIMPOBAHHDBIN 3a4eT) -

Bcero 72
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3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JIUCHOUTLIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneuyeHne
KabOuner CCTCCTBCHHO-HAYYHbIX TUCHOUIIIMNH.

3.2. UudopmannoHHoe obecnieyeHue peaju3auiu NporpaMmbl

Jnst  peanmzaru mporpamMmbl - OmOnmmoTeuHblii  (GoHA  00pazoBaTeNbHON
OpraHM3alMi YKOMILICKTOBAH IT€YaTHBIMU W (WJIM) JJICKTPOHHBIMU W3JIaHHUSIMH,
PEKOMEHIOBAaHHBIMHU IS UCTIOIB30BAaHUS B 00pa30BaTeILHOM IpoIIecce.

3.2.1. OcHOBHBIE IEYATHbIE U JJIEKTPOHHbIE U3TAHUS
1.Pynsutuc, I'. E. Xumus: 6a30Bb1it ypoBeHs : yueoHuk / I'. E. Pyasutuc, @©. T
®denpaman. — Mockaa : [Ipocsemenue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Texct : anexTponnbii // Jlanb : anexTpoHHO-OMOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/408677 (nata oopamenus: 10.10.2024)

3.2.2. JlonoiHUTE/IbHbIE HCTOYHUKH

1. [Mabpuensn, O. C. Xumus: 10-i kinacc: 6a30BbIi ypoBeHb : yueOHuk / O.
C. T'adbpuensn, U. I'. Octpoymos, C. A. CmankoB. — 6-¢ u3md., ctep. — MockBa :
[Ipoceemenne, 2024. — 128 c¢. — ISBN 978-5-09-112176-6. — Tekct
ANEKTPOHHBIN // JlaHb : »SIeKTpoHHO-OMOnMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408671 (nata obpamenus: 11.10.2024)

2. [Mabpuensn, O. C. Xumus: 11-i knacc: 6a30BbIi ypoBeHb : yueOHuk / O.
C. I'abpuensn, 1. I'. Octpoymosn, C. A. CrnaakoB. — 6-¢ u3a., ctep. — Mocksa :
[Ipocemenne, 2024. — 127 c. — ISBN 978-5-09-112177-3. — Tekct
NEeKTpOHHBIM //  JlaHb : oanekTpoHHO-OMONMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/408668 (mata obpamenus: 11.10.2024)
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIIUIIJIMHbI

KOHTpOJILI/l OIICHKA

PaCKpBIBAOTCA

gepes

JTUCIHUIIMHAPHBIE

pE3yJIbTaTHI,

YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIC OOYUYAIOMIUMHUCS YMEHUS, HAIllpaBJICHHBIC Ha
dbopmupoBaHre 00MUX ¥ MPOGHECCHOHATHHBIX KOMIIETEHITHH.

Oo6mas/npodeccuonanbuasi
KOMIETEHIHS

Pa3znen/Tema

Tun oueHOYHBIX MepONPUATHIA

OK 01.

Bribupats ciocoOst
penieHus 3a1a4
npodecCHOHATBLHOM
JIeSATEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1.,2.2, IT-o/c

P 3, Temsr 3.1., 3.2, 3.3, I1-
o/c

P4, Tems1 4.1,4.2,4.3, I1-o/c
P 5, Tema 5.1

P 6, Tems! 6.1, 6.2, I1-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHMUC;

- caMOCTosITenbHas padboTa;

- IPAKTUYECKOE 3aHSITHE;

- 1abopaTopHOE 3aHSATHE;

- i depeHITuPOBaHHBIN 3a4eT

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
IIOMCKA, aHaJIu3a U
UHTEpIpeTaluu
uH(popMaLuu U
UH(pOPMAaLIMOHHbIE
TEXHOJIOTUH JIJIs
BBINOJIHEHUS 3a/1a4

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Temrs1 4.2, 4.3, I1-o/c
P 5, Tema 5.1

P 6, Temsl 6.1, 6.2, I1-o0/c
P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMoCTosITeIbHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1TabOpaTOPHOE 3aHSTHE;

- nudepeHITMPOBaHHBIN 3a4eT

npoQecCuOHAILHON

JIeITEIIbHOCTH

OK 04. P 2, Temsr 2.2, I1-0/c - YCTHBIH OIpOC;
D deKxTHBHO P 3, Temsr 3.3 - TECTUPOBAHUE;

B3aMMOJICIICTBOBATh U
paboTath B KOJUIEKTHUBE U
KOMaHjIe

P4, Temrr 4.2, 4.3, I1-o/c
P 6, Tems! 6.2, I1-0/c
P 7, Temn 7.1, I1-o/c

- caMoCTosITebHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1TabOpaTOPHOE 3aHSTHE;

- T pepeHIIMPOBAHHBIN 3a4eT

OK 07

CopeiicTBOBaTh COXPaHEHUIO
OKpYXKaroIllen CpeJibl,
pecypcocOepekeHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMara,
HPUHIUITBI O€PEXKINBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEMCTBOBATH B
Ype3BBIYANHBIX CUTYAIHIX

P 4, Temr1 4.1, I1-o/c
P 6, Tems! 6.1, I1-o/c
P 7, Temn 7.1, I1-o/c

- YCTHBIN OIpOC;

- TECTUPOBAHHUE;

- caMoCTosITebHast paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1abopaTOPHOE 3aHSTHE;

- T pepeHIIMPOBAHHBIN 3a4eT
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