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Paccmotpeno na 3acenanuum LIK

cnenuanbHocTH 23.02.06 Texnuueckast aycrryaranys 1oABHKHOTO
COCTaBa KEJIE3HBIX JOPOT

poTOoKOJ Ne OT « » 2024 1.

[Ipencenarens Mertnsesa B.B.

PaGouass mporpamma  oOmieodpazoBatensHolt  aucuumuael  O0J[.04  Xumus
pazpaboraHa Ha  OCHOBe  TpeOoBaHuM  DeAepanbHOTO  TOCYAAPCTBEHHOTO
o0pa3oBaTeIbHOTO CTAaHJIApTa CpEeaHEro ooOIiero o0pa3oBaHUs, YTBEPKIACHHOTO
npukazoM MuHuctepcTBa oOpazoBaHuss ¥ Hayku P® Ned13 ot 17.05.2012 r.,
OPEeIbsBIAEMbIX K  CTPYKType, COAEpPXKAHUIO W pe3yjJbTaTaM  OCBOCHHS
obmeobpazoBarenbHoit  gucnmmuinabl - OOJ[.04  Xumus, B  COOTBETCTBHH C
PekoMeHmanusaMu 1O OpraHu3aliy IOJY4YeHUs: cpelHero oOiero oOpa3oBaHUs B
npenenax OCBOEHHUS O00pa30BaTENbHBIX MPOrpaMM CpPeIHero MpodhecCHOHATBHOrO
oOpazoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs, C y4eToM TpeOOoBaHMI
denepanbHbIX TOCYJapCTBEHHBIX OOpa3oBaTeIbHBIX CTaHAAPTOB U  IOJy4aeMoOu
npodeccuu UM CIeuaIbHOCTA CPEAHETo MpodheccuOHaTILHOT0 00pa30BaHus.

Pa3zpabotunk MIPOTPaMMBI: Benukomykckumii bumnan dbenepaibHOTO
TOCY/IapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOTO YUYPEKIEHHUS BBICIIETO0 00pa30BaHMS
«IletepOyprckuii TOCYIapCTBEHHBIN YHUBEPCUTET TyTed coobmenus HMmmepaTtopa
Anekcanapa I»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TPOTPAMMBI
YYEBHOM JUCLUILIUHBI
00/1.04 XUMMUSI

1.1 MecTo IMCUMILIMHBI B CTPYKTYpPe OCHOBHOM NpodeccHOHAIbHOI
o0pa3oBaTeJIbHOM MPOIPAMMBI
Vueonas pucoummaa OOJ.04Xumus SBISCTCS 0053aTCIBbHOM  YaCThIO
o011eo0pazoBaTeabHOr0 IMKIa 00pa30BaTENbHOW MPOrpaMMbl B COOTBETCTBUU C
OI'OC CIIO no cneuuansHocTH 23.02.06 TexHuueckas sKcmilyaTausi MOJBUKHOIO
COCTaBa JKEJIE3HbBIX JI0POT.

1.2. lleau v niIaHUPYeMBble Pe3yJbTAThl OCBOEHUS U CIUNIIHHbBI
1.2.1. lleau 1 33724l AU CIUTLIHHBI

dopMmupoBaHUE Y  OOy4YalONIUXCS  MPEJICTABICHUS O  XUMHYECKOH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPAa KAaK OCHOBBI TPUHSITHUA
pEllIeHUH B JKU3HEHHBIX U IMPOU3BOJICTBEHHBIX CHUTYalUsAX, OTBETCTBEHHOI'O
MOBEJICHUS B IPUPOTHOM Cpee.
3agauyy AUCHUILINHBI:

1) chopmupoBaTh TOHHMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHYCCKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH Cpene, LEJIOCTHOW HAayYHOW KapTUHBI
MHpPA, B3AMMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJbI HEOPraHMYSCKUX W OPraHuYeCKUX
BEIIECTB, ypaBHEHUHM XUMHUYECKHX pEaKIHi, OOBSICHAThP WX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HAaBBIKU MPOBEICHUSA MPOCTEUIIINX XUMHYECKUX
AKCTIIEPUMEHTAIBLHBIX HCCJICAOBAHUNA € COOJIFOZCHHUEM MpaBmwil 0€30MacHOTo
oOpalleHusl ¢ BEIeCTBaMH U JJabOpaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHUS HCIOIB30BaTh HMHMDOPMAIMIO XHMHYECKOI'O XapakTepa u3
Pa3IMYHBIX HICTOYHUKOB;

5) chopMupoBaTh yMEHHs MPOrHO3MPOBATH IMOCIEACTBUS CBOCH AEATEIbHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopmMupoBaTh MOHMMAaHWE 3HAYMMOCTH JIOCTMDKCHUH XHMHUYECKONH HAyKH W
TEXHOJIOTHH IS PA3BUTHS COIIMATBLHON M IPOU3BOJACTBEHHOM cdhep

1.2.2. IlnanupyemMble pe3yabTaThbl 0CBOeHHs 0011€00pa30BaTeIbLHOI
JUCHUILIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

Ocoboe 3HadYeHWEe TUCIUIUIMHA UMeeT Tpu (popmupoBannu u pazsutuu OK:
OK 01, OK 02, OK 04, OK 07.



Kon n [TImaHnupyemsble pe3yabTaTbl OCBOCHUS TUCLUIIINHBI

HanMEHOBaHUE

(bopMUpyeMbIX O6mmue JucuuninrHapHsie

KOMIIETEHLIA

OK 01. B yacTu TPpy10BOr0o BOCIIMTAHUSA: - BJAJETh CHCTEMOM XUMHYECKMX 3HAHWHA, KOTOpas BKIJIKOYAET:
Bri6upars - TOTOBHOCTb K TPYydy, OCO3HAHUE IIEHHOCTU | OCHOBOIOJIATAIOMINE  TOHSATHS  (XMMHYECKHW  DJIIEMEHT,  aToM,
crocoObI peIIeHus] | MaCTEPCTBA, TPYI0IIO0UE; AJIEKTPOHHAs 000JI0YKa aToma, S-, p-,

3a1a4 - T'OTOBHOCTD K aKTUBHOM ACATCIIBHOCTHU d-BJ'IeKTpOHHI)Ie 0p6I/ITaJ'II/I aToOMOB, HOH, MOJICKYJIda, BaJICHTHOCTD,

poheccHoHaIBLHO
" NESITSIILHOCTHA
MPUMEHUTEITEHO K
Pa3TUIHBIM
KOHTEKCTaM

TEXHOJOTHYECKOW M COLMAJIbHOM HaINpaBIE€HHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JIEATEIIBHOCTD;

- UHTEPEC K pa3audHbIM cdepam MpodecCHOHATBHON

NesITeTbHOCTH,
Oesnaoenue YHUBEPCAIbHLIMU yueoHbIMU
NO3HABAM EIbHBIMU OCHCHBUAMU:

a)0a30BbIC JIOTUUECKHUE JICHCTBUS:

- CaMOCTOSATENILHO dbopmynupoBarthb U
aKkTyalqu3upoBaTh MpobieMy, paccMaTpuBarh €€
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIM MpHU3HAK WU

OCHOBaHMS JUII CPaBHEHWsSA, KIACCHPHUKAIMA U
000011IeHN;
- ompeAenATh IEIM  JICATEIbHOCTH, 3a/1aBaTh

mapaMETpbl U KPUTCPHUH UX OOCTHIKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH H IIPOTUBOPCYHUA B
paccMaTpruBACMBIX ABJICHUAX;

- BHOCUTb KOPPCKTUBLI B ACATCIBHOCTL, OLICHUBATDH
COOTBETCTBUC PE3YJIbTATOB IICJIAM, OICHUBATh PUCKHU
MOCJIEeACTBUN ACATCIIBHOCTH,

- Pa3BUBATb KPCATUBHOC MBINIJICHUC IIPU PCIICHUU
KHN3HCHHBIX HpO6J'IeM

ANIEKTPOOTPHUIIATEIFHOCTh, CTEIEHb OKHCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsT Macca, MOJISIpHbI 00BEeM, YIJIEPOJHBIA CKEeJeT,
b yHKIMOHAIbHAS rpymima, panuKa, A30Mepus, H30MEpH],
TOMOJIOTUYECKUI  Psil, TOMOJIOTH, VIJIEBOJOPOJBI, KHCIOPOI- U
a30TCOJIEpKallie COCTUHEHUS,, OMOJOTMYECKd AaKTHUBHBIE BeIllecTBa
(yrieBopl, KUPBI, OCIIKH), MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS], KPUCTAJUIMUECKasl pelIeTKa, THUIIbI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, HSK30-U
SHAOTEPMHUUYECKUE, PEAKIIMH HOHHOTO 00MEeHa), pacTBOP, IEKTPOJIHUTEI,
HERJICKTPOJIUTBI,  AJNEKTPOJIUTHYECKAass AUCCOLMAIUS, OKHCIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XHMHYECKOM peakiuH, XHUMHUYECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOEHHS
oprannueckux BemecTB A.M. byriepoBa, Teopus 37€KTPOIUTHIECKOM
oucconpanuy, nepuoauveckuit  3akoH .M. MenzaeneeBa, 3akoH
COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUH,
¢dakTosOrMUeCKUe CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU H
0e30MacHOM  HCIOJIb30BaHUM  BOXHEUIIMX  HEOPraHMYeCKuX U
OpPraHWYECKHUX BEUIECTB B OBITY M NPAKTUYECKON J1eATENbHOCTH
YeJI0BEKa,;

- YMETb BBIABJIATH XapaKTepHbIE MPU3HAKU U B3aMMOCBS3b M3Y4YEHHbIX
NOHATUH, TNPUMEHATH COOTBETCTBYIOUIME TOHATHS TPU OINUCAHUM
CTPOEHHUS M CBONCTB HEOPraHMYECKUX U OPraHWYECKUX BELIECTB U UX
NPEBPAIIEHU; BBIABIATE B3aUMOCBS3b XUMHMUYECKMX 3HaHUH C




0) 6a30BbIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIQJICTh HAaBBIKAMHU Y4EOHO-HCCIICAOBATCILCKON U
HpOGKTHOI\/JI ACATCIIBHOCTH, HAaBbIKaMWU Ppa3pClICHUA
pooiem;

- BBIABJIATH [PUYUHHO-CIICACTBCHHBLIC CBA3U U
AKTYAJIMU3UPOBATh 3a4ady, BBIABHUI'aTb T'HIIOTE3Y €€
pEeIICHMA, HAXOAUTh APpTYMCHTEI JJId J0Ka3aTCJIbCTBA
CBOMX YTBEpXKACHMH, 3aJaBaTb IlapamMeTpbl |
KpPUTEPUU PELICHNUS,

- AaHaJIu3UpoOBaTh IIOJTYUYCHHBIEC B XOJ€ PCUHICHUA
3aa4u  pe3yJibTaThbl, KPUTUYCCKHU OLNCHUBATHL HUX
JTOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHEHHE B
HOBBIX YCIIOBHUAX;

- YMCTb NECPCHOCUTH 3HAHWA B IO3HABATCIIBHYHO U
IMPAKTUYICCKYIO O6J'IaCTI/I KHUBHEACATCIBHOCTHU,

- yMeTh HWHTETPUPOBATh 3HAHUS W3 pa3HBIX
MpeAMETHBIX 00JIaCTEH;
- BBIIBUIaTh HOBEIE UJIEN, npeJIaraTh

OPUTHHAJIBHBIC MTOAXOAbI U PCIHICHUSA,;
- CIIOCOOHOCTH MX HMCIIOJL30BaHMUS B O3HABATEILHOM
n COHH&JIBHOI;'I ITPAKTHUKE

HOHATUSIMM M IIPEJICTaBICHUSMH  APYrUX
IIPEIMETOB;

- YMETb HCIOJIb30BaTh HAWMEHOBAHMSA XUMHUYECKUX COCAUHEHUHN
MEKIYHAPOJAHOTO COK03a TEOPETUYECKOW W MPUKIAJHOW XUMHU M
TPUBUAIbHbIE HA3BAaHUS BAKHEWIIMX BEIIECTB (ITUJICH, AallETUIIEH,
rmnepuH, ¢GeHon, QopManbaerua, YKCycHas KHCIOTa, TIJIMIWH,
YTapHBIN T'a3, YIJIEKUCIBIM Ia3, aMMHAK, raleHas U3BECTh, HETraleHas
U3BECTh, TMUThEBAas COAA M JPYrHX), COCTaBIATH  (POPMYIIbI
HEOPraHWYECKUX M OPraHWYECKHUX BEIECTB, YPABHEHUS XUMHUYECKHX
peakuuii, OOBACHATP HUX CMBICH; THOATBEPXKIAThb XapaKTepHBIE
XUMHUYECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOLIMMHU IKCIIEPUMEHTAMHU
Y 3aIUCSIMU YPAaBHEHHUM XMMHUYECKUX PEaKLIN;

- YMETh YCTAHABJIMBATh NPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKHUX
U OpPraHWYECKHMX BEIIECTB K OIPEJCIICHHBIM KlaccaM M TpyImam
COCMHEHUM, XapaKTepHU30BaTh HMX COCTAaB M BAKHEWINE CBOMCTBA;
ONpeneNnsaTh BUAbI XUMHMYECKMX CBs3€M (KOBaJleHTHas, WOHHAas,
MeTaJuIn4YecKas, BOAOPOAHAs), TUIBl KPUCTAUIMYECKUX PELIETOK
BEIIECTB; KIACCU(PHUIMPOBATE XUMUYECKHE PEAKIIUH;

- chopMHUpPOBATh TPEJICTABICHUS: O XUMHYECKOW COCTABIISIONICH
€CTCCTBCHHOHAyYHOW KapTHHBI MHUpA, DPOJIM XUMUU B II03HAHUU
SBJICHUA MpUpoAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW Juis
pelIeHus] NPAaKTUYECKUX 3a7ad M SKOJIOIMYeCKM OOOCHOBAHHOIO
OTHOLICHMSI K CBOEMY 310POBbIO U IIPUPOJHOM CpPEAE;

- yMeThb MpPOBOJUTH pacueTsl IO XHUMHUYECKUM ¢dopMmylnaM U
YPaBHEHMUSAM XMMMUYECKMX DPEAaKLUH C HUCMOJIb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOLUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMaJlbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHHUA I [PUHATHS
pEIIEHN!I B KOHKDPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

CCTCCTBCHHOHAYYHbIX

OK 02.
Hcnonb3oBath

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:
- c(OpPMUPOBAHHOCTb MHUPOBO33pEHUS,

- YMCTH IIIAHUPOBATh U BbIINIOJHATDH XHMHUYECKHMN SKCIICPUMCHT
(HpeBpaH_leHI/IH OPraHUYCCKUX BCIICCTB IIPH HArp€BaHHU, IOJIYYCHUC




COBpPEMEHHEbIE
CpezAcTBa MOUCKa,
aHaIm3a u
MHTEpIIPETAIN
nHpOpMaIUU U
nH(pOPMAIMOHHBIE
TEXHOJIOTHUH IS
BBITIOJTHEHUS 33144
po¢hecCHOHABEHO
U IeITeNbHOCTU

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HayKd U  OOIIECTBEHHON IPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYD,

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHHUE SI3bIKOBOM W YHUTATEIBCKON
KyJbTYpbl KaK CpEICTBA B3aUMOJCUCTBUS MEXKIAY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAaHHWE I[IEHHOCTM HAYYHOM JESATEIbHOCTH,

TOTOBHOCTb OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JESITENbHOCTh WHAWBUIYaTbHO
U B TpYIIIE;

Ognaodenue YHU8epcanvbHuiMuU yueoHbvIMU

NO3HAGAMENILHBIMU OCUICIGUAMU:

B) paboTa ¢ uHpopmanueii:

- BIIQJICTh HABBIKAMHU MOJYYCHHS HHGOPMALUH H3
HUCTOYHHKOB  Pa3HBIX THIIOB, CAMOCTOSATEIHLHO
OCYIIECTBIIATh TOUCK, AHAIN3, CHCTEMAaTH3alHI0 U
MHTEPIIPETANI0 NHPOPMAIMK PA3IUYHBIX BHUIOB U
(bopM IpeACTaBICHHS;

- co3maBaThb TEKCTHl B pa3lMYHBIX (OpMaTax cC
ydeToM Ha3Ha4eHUs HHOPOPMAIMH U LEJICBOM

ayIuTOpUH,  BBIOMpas ~ ONTUMalbHYIO  (opmy
MIpe/ICTaBJICHUS U BU3yaIH3alUy;
- OLIEHUBaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTb

I/IH(l)OpMaI_[I/II/I, €€ COOTBCTCTBHC
MOPAJIBHO-3TUYCCKUM HOPMAaM;
- HCIIOJIb30BAaTb CpPCIACTBaA I/IH(i)OpMaI_II/IOHHBIX n

IIpaBOBbBIM H

KOMMYHHKAIITUOHHBIX TEXHOJIOTUI B peuicHnn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHHu3allMOHHBIX 3aga4 C CO6J'II'0I[CHI/IGM

Tpe6OBaHI/II71 OProHOMHKH, TCXHUKH 6630HaCHOCTI/I,
THMT'UCHBI, pecypcoc6epe>I<eHI/I$1, IMPaBOBLIX )51

TWJIEHA U MW3YYEHHE €ro CBOWCTB, KAUECTBEHHbIC pEaKUUu Ha
IBJETUABI, KpaxMal, YKCYCHYIO KUCIOTY; JeHaTypauus OelKOB Ipu
HarpeBaHuu, LIBETHbIE PEAKIMU OEJIKOB; MPOBOJUTHh PEAKLUU MOHHOTO
oOMEHa, ompelneNnsaTb Cpely BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peaknuu Ha cyabdar-, KapOOHAT- W XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; penlaTh 3KCIIEpUMEHTANIbHBIE 331a4l 10 TemaM "Meramisl"
u "Hemeramnbl") B COOTBETCTBUM C MpaBUJIaMHU TEXHUKU 0€30M1aCHOCTH
npu OOpaIlleHNH C BEIIECTBAMH U JIA0OPATOPHBIM O00OPYIAOBAHUEM;
IPEJCTaBISITh PE3yabTaTbl XUMHUYECKOTO JKCIepuMeHTa B (dopMme
3alMCU YpaBHEHHUH COOTBETCTBYIOIIMX peakiuil u (opMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3Yy/IbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUYECKYI0 MHGOpPMAIUIO, MOIy4aeMylo M3
Pa3HbIX HCTOYHHUKOB (CpeACTB MaccoBOi MH(opmanuu, cetb MHTepHeT
" Ipyrue);

- BJIAJIETh OCHOBHBIMM METOJaMH HAy4HOTO TO3HAHMS BEILECTB U
XMUMUYECKUX SBJICHUN (HAONIOJEHHE, W3MEPEHHUE, DSKCIEPUMEHT,
MOJICTTUPOBAHKE);

- yMeTb MpPOBOJUTH pacueTsl MO XUMHUYECKUM (dopMynaM U
YPaBHEHHMSAM XHMMUYECKMX PEAKLUH C HCIOJIb30BaHUEM (PU3HMUECKUX
BEJIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) Ta30B, KOJMUYECTBA BELIECTBA;
UCNOJb30BAaTh CUCTEMHBbIE XMMMYECKME 3HAHUSA Ul [PUHATUA
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM




3THYCCKUX
0€30I1aCHOCTH;
- BJAaJACTb HABBIKAMH pPaCIIO3HABAHWA MW 3allWUTbI
uHbopmanuy, HWHPOPMAIMOHHOKW  0e30macHOCTH
JIMYHOCTH;

HOpM,  HOpPM  HMH()OPMALUOHHOU

OK 04.
O¢ddexTrBHO
B3aUMO/ICHCTBOBAT
b U paboTath B
KOJUIEKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
Y CaMOOTIpeIeTICHUIO;

-OBJIaJICHUE HABBIKAMHU Y4e€OHO-UCCIIEIOBATEIIHLCKOM,
MPOEKTHOM M COLIMAIILHOM JACSATEIbHOCTH;

Ognaoenue YHUBepCanIbHblMU
KOMMYHUKAMUGHBIMU OCUCH GUAMUL:

0) COBMECTHasI IeATEITHHOCTb:

- TOHUMaTh W WCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ MHIUBUAYAJIbHON pabOTHI;

- TpPUHUMATh IIEIM COBMECTHOM JI€ATEIHHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBHUS IO €€
JNOCTHKEHUIO: COCTaBJIATE IUIaH JICHCTBUH,
pacmpenensiTb pojaud ¢ y4eTOM MHEHHMM yYaCTHUKOB
00CYX1aTh pe3ylabTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBAThH U BBIMOIHATH PabOTy B YCIOBHAX

pE€AJIbHOr0, BHUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO
B3aHMOﬂeﬁCTBHH;
- OCYIIECTBJIATH IIO3UTUBHOC CTPATEru4ceCKoC

MOBEJICHUE B PA3UYHBIX CHUTYAIUAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh HHUITUATHBHBIM
Osnadenue yHugepcanbHblMu  PeyiAmMUGHbIMU
oelicmeuamu:

I) IPUHSATHE CeOs U APYTUX JIIOJICH:

- MPUHUMATh MOTHMBBI M apTyMEHTHI JIPYIHX JIOJCH
MIpU aHAJIM3€ PE3yIbTAaTOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTUX JIIOJIEH Ha
OIIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TMO3UIIUU

- yMeThb IIJJAHUPOBAaTh M BBINOJHATh XUMHUYECKHM HKCIIEPUMEHT
(mpeBpallleHHs OpraHMYeCKUX BELIECTB NPU HarpeBaHUU, MOJy4YECHHE
OTUJIEHA M M3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIC pEAKIUU Ha
albJIETU/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypauusi OelKoB HpH
HarpeBaHuH, IBETHHIE peaKuu OeNIKOB; MPOBOJUTh PEAKLIUH HOHHOTO
oOMeHa, omnpenensiTh Cpeay BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyabpar-, KapOOHaT- U XJIOPUI-AaHWOHBI, HAa KaTHOH
aMMOHUS; peniaTh SKCIEPUMEHTAIbHbIE 3a/1a4u IT0 TemaMm "'Merasuiel"
u "Hemeramnsl") B COOTBETCTBUU C PaBUJIaMU TEXHUKU 0€30MaCHOCTH
npu 0OpallieHuu ¢ BEHIECTBAaMU M JIA0OPATOPHBIM 00OPYIOBaHUEM;
NPEICTaBIATh PE3yJabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMme
3allUCH YpaBHEHMH COOTBETCTBYIOLIMX peakuuid U (GopMynupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




APYTOTO YeNOBEKa;

OK 07.
ConeiicTBoBaTh
COXPaHEHUIO
OKpYyKaromen
CpeIibl,

pecypcocOepexeH

U0, IPUMEHSTH
3HaHUs 00
W3MCHEHHUH
KJINMATa,
TIPUHITATIBI
OepexKITMBOTO
MIPOU3BO/ICTBA,
3¢ heKTHBHO
JNIEUCTBOBATEL B
Ype3BbIYaHBIX
CUTYaIHSIX

B o6s1acTH 3K0/10rMYeCKOr0 BOCIIMTAHUS:

- CcOPMHUPOBAHHOCTh SKOJIOTHUECKOH KYJIBTYPHI,
[IOHMMaHUE BIMSHUS COLMAIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJIHON M COLUMATIBLHOMN
Cpelbl,  OCO3HaHHWE  TJIOOAJTbHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

- IUIAHAPOBAaHUE M OCYUIECTBJICHUE JIEUCTBUU B
OKpYXKalollell cpeae Ha OCHOBE 3HAHMS LeNel
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE ACWCTBUM, NPHUHOCAIIUX BpE.
OKpYXKarollen Cpeae;

- yMEHHME IPOrHO3UPOBAThH
JKOJIOTUYECKHE  IOCIIECACTBUS
JEWCTBUI, IPEIOTBPALIAT HX;
- pacUIMpeHue OMNbITa AEATEIbHOCTH HKOJOTHYECKOU
HaIpPaBJICHHOCTH;

- OBJIa/ICHUE HaBbIKAMHU y4eOHO-MCCIIEA0BATENbCKOM,
IIPOEKTHON ¥ COLIMAIILHOU JESTENbHOCTH;

HeOIaronpusTHbIE
HpeAIPUHIMAEMBIX

- chopMHpOBaTh TMPEACTABICHUS: O XUMHYECKON COCTaBISIOLICH
GCTCCTBGHHOHay‘{HOﬁ KapTuHbl MHpa, PpOJIM XUMHUHU B IIO3HAHUU
ABJICHUA TpUPOAbl, B (OPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOAMMOM st
pelieHus] MpaKTUYECKHX 3aJad M HKOJIOTUYECKH OOOCHOBaHHOTO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U IPUPOJAHOM Cperie;

- yMeThb coOmojaTh MpaBWJia AKOJOTHYECKH IIEJIECO00pa3HOro
IIOBCJICHUA B 6I>ITy n TI)YILOBOI\/’I ACATCIIBHOCTH B LCJIAX COXpaHCHUSA
CBOErO 3/I0POBbSI M OKPYKAIOIIEW IPUPOJHON CpEIbl; YYUTHIBATH
OITaCHOCTH BOBJI@fICTBHS[ Ha JKHUBBIC OpPraHu3Mbl OIIPCACIICHHBIX
B€IIECCTB, IIOHHMMas CMBICI II0Ka3aTcJIsd HpC}ICJ’IBHOfI HOHYCTHMOﬁ
KOHLIEHTpaluu




2. CTpyKTYpa u cojiep:kaHue 0011e00pa3oBaTe/IbHOM JUCHUILUIUHBI « XUMUS»

2.1 o0beM IMCUUILIMHBI U BUABI Y4eOHOH padoThI

Bup y4yeOHo# padoTbl

O0BeM B yacax

O0bem o0pa3zoBaTe/IbHON MPOrPaAMMBbI JUCHHUILINHBI

72

B T.U.
OcHoBHOE coepkanmne 66
BT. 4.

TEOPETHYECKOE OOyUCHHE 32
NPAKTHYCCKUE 3aHATHS (B T. 4. KOHTPOJIbHBIC PAOOTHI) 24
1ab0paTOpPHBIC 3aHATUS 10
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 5
(comep:kaHue MPUKJIATHOTO MOIYJISA)

B T. 4.

TEOpEeTHYECKOE OOyICHHE 2
PAKTUYECKUE 3aHATHUS 4

IIpome:kyTouHas aTTecTanus
(nuddepeHuMpoOBaHHBII 3a4€eT)
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2.2 TemaTH4ecKU IJIAH U coJepKAHNE TUCHTUTITIMHBI

Conep:kanmne y4eOHOro MaTepuaJjia

HaumeHnoBaHue O0bem |(Dopmmupyembie
(ocHOBHOE M PO eCCHOHATILHO-OPHUEHTUPOBAHHOE),
pa3acjgaoB U TEM - qJacoB KOMIICTCHIINU
JIa0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIY b
1 2 3 4
Paznen 1. OCHOBBI CTPOEHUsI BelleCTBA 8
Tema 1.1. OcHoBHoOe cogepxanue 4 OK 01
Crpoenne atoMoB | Teopernueckoe 00y4eHue 2
XUMACCKUX CoBpeMeHHasi Mojiellb  CcTpoeHHs atoma. CHMBOJIMYECKHH SI3bIK  XMUMHUH. XMMHUYSCKUAN  AIIEMEHT.
SJICMCHTOB H OnektpoHHas KoH(purypanus aroma. Kimaccudukaims XUMUYECKHX 3JIeMEHTOB (S-, p-, 0-d7eMeHTsI).
npupora BanentHbie  3J€KTpOHbL.  BaneHTHOCTS. DJIeKTpOHHAsT ~ MPHUPOJa  XUMHYECKOW  CBSI3W. 2
XUMHYECKOU CBA3H |73 1ekTpOOTPUIIATEILHOCTE.  BHIBI  XMMUYECKOW CBA3M  (KOBAJIEHTHAs, MOHHAs, MeTajIMdyeckKas,
BOJIOPOJIHAS) U CTTOCOOBI €€ 00pa30BaHus
IIpakTHYecKue 3aHATHUSI 2
IIpakTHyeckoe 3anusitue 1 Pemenune 3aganuii Ha UCTIOIL30BAHUE XUMUYECKON CUMBOJIUKY U Ha3BaHUI
COCIMHEHUN MO HOMEHKJIAType MEXKIYHApOJHOTO COK03a TEOPETUYECKOW U MPUKIAAHON XUMHH H
TPUBHAIBHBIX HA3BAHUH JUIS COCTABICHUS XUMHYECKHX (HOPMYIT IBYXaTOMHBIX COCTHHEHHM (OKCHIOB,
CyIb(UIOB, THAPHIOB U T.I1.) M APYTMX HEOPraHHUECKUX COCANHEHHUM OTIEIbHBIX KJIaCCOB. 2
[pakTHyeckre 3aaHus Ha YCTAHOBJICHHUE CBS3H MEXYy CTPOCHHEM aTOMOB XHMHYECKHX DJIEMEHTOB U
MEPHOJINYECKAM U3MEHCHHEM CBOWCTB XMMHYECKHX 3JIEMCHTOB M MX COCIAMHEHHH B COOTBETCTBHH C
noJjiokeHneM [1epruoanvecKoi CHCTEMBI.
Tema 1.2. OcHoBHoOE coJep:kaHue 4 OK 01
[lepuoguueckuit IIpakTHYecKue 3aHATHSI 4 OK 02
3aKOH M Tabiuua IMpakruyeckoe 3ausarue 2 [lepuoauueckas cucteMa XuMudeckux snemenTos .M. Menzeneesa.
A.W. MenneneeBa  |@usuueckuii cMbic ITepuoaudueckoro 3akoHa J[.1. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKHX DJIEMEHTOB, 00pa3yeMbIX HMH IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XUMHYECKOTO dyieMenTa B [leproandeckoii cucteme. MUPOBO33pEHUYECKOE H HAYIHOE 4

3Hauenue [lepuonnueckoro 3akona J[.M. Menneneesa. IIpornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Peurenne npakTMKO-OpUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUN HA XapaKTEpU3ALUI0 XUMUYECKUX
aneMeHToB «MeTajumyeckue / HeMEeTaIMYeCKHUE CBOMCTBA, 3JICKTPOOTPULATEIBHOCTh XUMHUECKHX
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OJICMCHTOB B COOTBCTCTBHHU C UX BJICKTPOHHBIM CTPOCHHUEM U ITIOJIOKCHHUEM B HepI/IOI[I/I‘-I€CKOI>'I CHUCTEMEC
xuMuueckux anemeHToB .M. Menaeneeray

Pa3nen 2. Xumnueckue peakunu 10
Tema 2.1. Tunsl OcHoBHoOE coJep:kaHue 6 OK 01
XUMHYECKUX Teoperuueckoe o0yuyeHue 2
peakuuii Knaccugukanus u THITBI XUMUYECKUX PEaKIU C ydacTHEM HeopraHndeckux BeniectB. CocTaBieHne

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,

OKHCJICHUS-BOCCTAaHOBJICHUSI.

VYpaBHeHuUs OKUCTIeHUA-BOCcCTaHOBIeHUs. CTernenb okucaeHus. OKUCIUTETh U BOCCTAHOBUTEIb. 2

CocraBiieHHE U YpaBHUBAHHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM JJIEKTPOHHOTO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPO/IE, MPOU3BOICTBEHHBIX MPOIIECCax U

KU3HEACSTEIIbHOCTH OPTaHU3MOB

IIpakTuyeckue 3aHATHS 4

IIpakTuyeckoe 3ansaTue3 KonnuecTBeHHbIE OTHOLIECHHUS! B XUMHUHU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI

B XMMHUHU U PACUYETHI IO YPABHEHHUSIM XUMHUYECKUX peakiuii. MoJib KaK eIMHHIA KOJINYECTBA BEIIECTRA.

Monsipras macca. 3aKOHBI COXPAHEHHS MacChl M HEPruu. 3akoH ABoraapo. MoJisapHBIi 00BEM Ta3o0B. 4

OTtHocuTeNnbHAs TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSIM XMMHUYECKHX PEAKIHMH C MCIOIb30BaHHEM

Macchl, 00beMa (HOpMajbHBIE YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOE coep:kaHue 4 OK 01
DJNEKTPOTUTHYCCKAs | TeopeTnyeckoe 06ydeHne 2 OK 04
JMCCOUHATIHA 1 Teopus MeKTPOIUTUYECKOH Aucconmanyi. MOHBI. DIEKTPOIUTEI, HENEKTPOINThI. Peakiuy HOHHOTO
MOHHBIH 0OMEH obmena. CocraBiieHHE peakiiii HOHHOTO OOMEHA IyTeM COCTaBJICHHS HMX IOJHBIX M COKPAIICHHBIX 2

WOHHBIX YpaBHEHUU. KHCIOTHO-OCHOBHBIE peakuu. 3aaHus Ha COCTaBICHUE HOHHBIX peaKIuit

JlabopaTopHbIe 3aHATHA 2

JlaGoparopuas 3ansiTue Nel “TuUrbl XUMHUECKUX PEAKIUN .

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY UCXOIHBIX U 00PA3YIOIIMXCS BEIIECTB) U MPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenune peakuuii HOHHOTO 0OMEHa, OIPEIEIeHHEe CPEIbl BOAHBIX

pacTBOPOB. 3aaHusl HA COCTABIICHUE NOHHBIX PEAKIUIl
Pa3nen 3. CTpoeHne U CBOHCTBA HEOPTAHUYECKHUX BelIeCTB 16
Tema 3.1. OcHoBHOE coaep:kaHue 6 OK 01
Knaccuduranus, Teopernueckoe o0yuenune 2
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HOMEHKJIaTypa 1
CTpOEHHE
HEOPraHUYeCKUX
BEIIIECTB

[Ipenmer Heoprannueckorr xumun. Knaccugukanys Heopranndeckux BeniecTs. IIpocTeie U cnoxHbIe
BelecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCH/IbI, TMIPOKCH/IbI, KUCIOTHI, COJn). B3aumocBa3b
HEOPraHUYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrannmnieckue u aMmophHbIe
BeLECTBA. THUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHASI, METAJJINYECcKas).
3aBHCUMOCTD (PM3NUYECKUX CBOICTB BEIIECTBA OT THIIA KPUCTATMUECKON PEIIETKH. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUYECKOM CBSI3U U TUIIA KPUCTAIUIMYECKON PELIETKH.
[TpuurHBEI MHOTOOOpa3Msl BEIIECTB

HpaKTuquKue 3aHATHUA

IIpakTuyeckoe 3ansaTue 4 HoMeHKIaTypa HEOPraHMYECKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3
UX XUMUYECKOH (POPMYITBI HITH COCTABIICHHE XUMUIECKOH (OPMYITBI NCXO/Is U3 HA3BaHUS BEIIECTBA O
MexayHapoanoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.

Pemenne mpakTHYecKWX 3aJaHUN TO KJIACCH(PHUKANNK, HOMEHKIAType M XHMHUYECKUM (POopMyrraM
HEOPraHWYeCKUX BEIIECTB PA3JIMYHBIX KJIaccOB (YrapHbIH Ta3, YIJIEKHCIBIA ra3, aMMHaK, rarieHas
W3BECTh, HETAIlICHast H3BECTh, TUTHEBAs COJIA M IPYTUX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMHUECKUX
BEIIIECTB, OMPEEIISATh PHHAICKHOCTH K KIIAcCy.

Hcrounnkn xumuueckoi nHopmaiuu (CpencTs MaccoBoi nH(opmaruu, ceth UTHTEpHET U 1pyrue).
[Torck nHGOPMaIMK MO HA3BAHUAM, UACHTH(HUKATOPAM, CTPYKTYPHBIM (opMyiam

OK 02

Tema 3.2. Dusuko-
XUMHYECKHUE
CBOIMCTBaA
HEOPraHUYEeCKUX
BEIIECTB

OcHoBHOE coepkaHune

Teopernueckoe 00yueHue

Mertamibl. O0ue GU3NYECKue U XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MoJjydyeHus. 3HaueHUe
METaJJIOB M HEMETAJIOB B MPHUPOJAE U >KU3HEACSITEIbHOCTH ueloBeka M opranu3moB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmme Qusnyeckne W XMMHYECKHE CBOWCTBA HEMETAIOB. THUIWYHBIC CBOWCTBA
nemetaios [V— VII rpynn. Knaccudukanus 1 HomeHKIaTypa coelMHeHu HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PIIEMEHTOB B TIPUPO/IE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUI0B, KUCJIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICITNX OKCUJIOB U TUAPOKCHUIOB

IIpakTHYecKHue 3aHATHSA

OK 01
OK 02
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IIpakTnueckoe 3ansitue 5 CocTaBicHUE YPAaBHEHMH XMMHUYECKMX pPEAKUUN C y4aCTUEM IPOCTHIX U
CJIIOKHBIX HEOPraHWYECKUX BEIECTB: METAUIOB M HEMETAIUIOB; OKCHJIOB METAJJIOB, HEMETAUIOB M
aM(pOTEPHBIX D3JEMEHTOB; HEOPraHMYECKHUX KHUCIIOT, OCHOBAHHMH H aMQOTEPHBIX THAPOKCUIIOB;

HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemrenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJy4YEHUE U

0€30MacHOEe HCII0JIb30BAHUE BAXXHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY U HPAKTHYECKOMN

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHoOE coJepKaHne 2 OK 01
Unentndukanms JlabopaTopHble 3aHATHSA 2 OK 02
HEOPraHHHCCKHX JlaGoparopuasn 3ausTue Ne2«neHTHQUKAIUS HEOPraHUIECKHUX BEIECTBY. OK 04
BCIICCTB Pemmenue OKCIIEPUMCEHTAJILHBIX 3aJa4 [0 XHUMHYCCKUM CBOMCTBAM METAJNIOB M HEMETAJIJIOB, IO

pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIJIOB. 5

Nnentuduxanuss HeopraHMYECKUX BEUIECTB C HCIOJIb30BAHHMEM HX (PU3HKO-XUMUYECKHUX CBOWCTB,

XapaKTEepHBIX KauyeCTBEHHBIX peakiui. KauecTBeHHble peakiuu Ha cynbdar-, kapOoHAT- U XJIOPUI-

AQHUOHBI, Ha KATUOH aMMOHUS
Paznea 4. CTpoeHue U CBOMCTBA OPraHUYECKHUX BELIECTB 24
Tema 4.1. OcHoBHoOE coJep:kaHue 4 OK 01
Knaccnduxanus, Teoperuueckoe o0y4eHue 2
CTpOCHHUE U [losiBneHne U pa3BUTHE OPraHUYECKON XMMHHM Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto n
HOMEHKJIaTypa 3Ha4YeHHUE OPraHUYECKOM XUMUU B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHMYEeCKUX XUMHUECKOE CTPOCHHME KaK IMOPAJOK COEIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
BEIIIECTB OCHOBHBIE MOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHHUs OpraHuyeckux coenuHeHuid A.M. Byrieposa.

VYraeponHblii CKeleT OpraHMYeCKOM MOJEKYNbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHYECKOTO 5

CTpOeHHUs MoJIeKyll. I3omepus u u3omepsl.

[lonsitue o ¢yHkumoHanbHOM rpynme. Panukan. IlpuHimunsl Ki1accUpUKalMU — OPraHUYECKUX

coequHeHui. MexTyHapoaHas HOMEHKJIaTypa U NPUHLUIIBI HOMEHKIATypbl OPIraHUYECKUX COCIUHEHHH.

[TonsiTue 06 a3oTconepkKaluxX COSANHEHHUIX, OMOJIOTMYECKH aKTUBHBIX BellecTBax (yIrJIeBOAax, KHUpax,

OenKax ¥ Jip.), BBICOKOMOJICKYJISIPHBIX COETMHEHUAX (MOHOMED, N0JIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHS 2

IIpakTHyeckoe 3anaTue 6 HomeHknaTypa OpraHMYECKHMX COCIMHEHUH OTIEIBbHBIX KIJIACCOB

(HachIlLIEHHbIE, HEHACBILIEHHbIE M apOMAaTHYECKUE YIJIEBOJOPOIbI, CHHUPTHI, (PEHOJBI, albJETHIb, 5

KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) COCTaBIEHUE TMOJIHBIX U COKPAIlEHHBIX CTPYKTYPHBIX (HOpMYyI
OpPraHMYECKHUX BEIIECTB OTJIENbHBIX KJIACCOB, MCIOJIB3Ysl HX HA3BaHMUA [0 CUCTEMATHYECKON U
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TPUBUAIBHON HOMEHKJIAType (3THIICH, alleTUJICH, MIMIEpHH, (heHoI, hopManbaerua, yKCyCHas KUCIIOTa,

rmiuH). Pacyets mpocteiinieit GopMysbsl OpraHMuecKoi MOJIEKYIIbI, UCXO/S M3 3JIEMEHTHOTO COCTaBa
0,
(8 %)

Tema 4.2. ColicTBa
OpPraHUIeCKUX
COCIMHEHUN

OcHoBHOE€ CoaepKaHue

14

TeopeTuquRoe oﬁyqelme

OU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COEIUMHEHUN OTHENBHBIX KJIACCOB (OCOOEHHOCTU
KJaccu (KA 1 HOMEHKIATYpbl BHYTPH KJ1acca; TOMOJIOTHYECKUH P 1 o0miast popmysia; H30MEpHUs;
(u3nyeckue cBOMCTBA; XMMUYECKHE CBOMCTBA; CIOCOOBI MOJTY4YEHNUs):

— TpeAeNbHBbIE YIIIEBOJAOPOAbI (JIKaHbl M IUKJIOaJKaHbl). ['OopeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIlJIa B IPOMBILIUIEHHOCTH U ObITYy. CBOWCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAX0XKIECHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (AJIKEHbl, aJKWHBI M alKaJWeHbl) M apoMaTHyecKue yriaeBoaopoibl. ['openue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJICOJIEp KaIIie COeTMHEHUS (CIUPThI U (GEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aTbIETUIbI
U KETOHbI, JXUpbI, yriaeBojbl). lIpakThueckoe NpPUMEHEHHE ATUJICHTIUKOJIS, TIULEpUHA, (eHoa.
IIpumenenune Qopmanbaernaa, ameranbIernja, YKCYCHOM KHCIOTBL. Mblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MbLJIa

— a30TcoJIepKaIIUe COSAMHEHHSI (AMHHBI B aMUHOKHUCIIOTHI, O€JIKH). BRICOKOMOJIEKYIISIpHBIC COCTUHEHUS
(cuHTEeTMYECKME W OWOJIOTMYECKH-aKTUBHBIE). MoHOMEp, TOJHUMEp, CTPYKTypHOE  3BEHO.
[Momumepu3arus STHIIEHA KaK OCHOBHOE HAIPABJICHUE €0 WCIOJIh30BAHUS.

I'eHeTHuecKas CBsI3b MEXIy KIacCaMHU OPraHUYECKUX COSJMHEHUN

IIpakTHyeckue 3aHATHS

IIpakTHyeckoe 3ansaTHe 7 CBONCTBA OPraHUYECKUX COCITUHEHUM OTACIBHBIX KJIACCOB (TpUBHAIBHAS U
MeXAyHapoJHass HOMEHKIIATypa, XUMUYECKHE CBOICTBA, CIOCOOBI TOJMY4YEeHHUs): Mpe/ieibHbIe (aTKaHbl U
LMKIIOAJIKaHbI), HeMpeAeNbHble (aJKEHbI, AJKHUHbI U alKaJueHbl) U apOMATUYECKUE YIIIEBOJIOPOIDI,
CcupThl U (HEeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPBI, aTbACTUIBl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUs. 3aJaHus Ha COCTABJICHHE YPAaBHEHMI XUMHUYECKHUX PEAKLUN C
y4aCTHEM OPTaHMYECKUX BEIECTB HA OCHOBAHHMH UX COCTAaBa M CTPOCHUS

HpaKanecxoe 3ansaTue 8 CocTaBlCHHE CXEM peaKHI/Iﬁ (B TOM YHUCIIC 11O MPCAJIOKCHHBIM LETIOYKaM
npeBpameHHﬁ), XapaKTCpU3yrOImnuX XUMHUYCCKUC CBOMCTBA OpPTraHUYCCKUX COCIUHEHUN OTACIBHBIX
KJI1aCCOB, CIIOCOOBI MX MOJIYYCHUST W HA3BAHUC OPTraHUYCCKHUX COCOUHEHUH II0 TpHBHaﬂBHOﬁ NN
Me)KﬂYI{apOHHOﬁ CHUCTEMAaTHYECKOMH HOMCHKIJIATYpC.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHUYCCKUX 3aJaHdil Ha CBOIICTBa OPraHnvICCKUX

OK 01
OK 02
OK 04
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COEIMHEHUI OTIEIHLHBIX KJIACCOB

JlabopaTopHas padora

JlabopaTopnas 3ansitue Ne 3“IIpeBpaltieHusi OpraHMYECKUX BELIECTB PU HArpeBaHUM'".
[Tony4yenue 3THIIEHAa U U3yYEHUE €r0 CBOWCTB. MoAeIMpOBaHNE MOJIEKY U XUMUYECKUX IPEBPALLICHUI
Ha IpUMepe 3TaHa, STUIICHA, alleTUIEHA U JP.

Tema 4.3. OcHoBHOE coJep:kaHue OK 01
Wnenrndukamst Teopernueckoe o0yuenune OK 02
OPTaHIHCCKITX buooprannueckue coeauHeHus. IlpuMmeHenne u Ouosiormueckas poJib yriieBojaoB. OKuciaeHUe OK 04
BEIICCTB, X VIIE€BOJIOB — HWCTOYHMK DJHEPrUU JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS aMHHOKHUCIIOT.
SHATCHHC 1 [IpeBpamienuss OenkoB THUINM B OpraHu3Me. buonornueckue QyHKIuM OenkoB. buomornueckue
TPUMCHCHHC B GbyHKIMY )KUpoB. PoJib oprannyeckoil XMMUM B pelieHny IpooiieM MUIEeBoil 0e30macHOCTH
ObITOBOI 1 . | Ponp opranmueckoi XuMHM B pEUICHHMH MPOOJIEeM SHEPreTH4ecKoid Oe30MacHOCTH, B Pa3BUTHH
TPOHM3BO/ICTBCHHOM MEIIMIIUHBI, CO3IaHUH HOBBIX MaTE€PHAIOB, HOBBIX HCTOYHHUKOB SHEPTHH (ATHTEPHATUBHBIC UCTOYHUKH
JICATCILHOCTH sHeprur ). OMacHOCTh BO3JACHCTBHUS HA KUBBIE OPTaHU3MBI OPraHMYECKUX BEIIECTB OTACIBHBIX KIAaCCOB
HeitoBeKa (yrneBoJopo/ibl, CHUPTHI, (DEHONBI, XJIOPOPraHWYECKHE MPOU3BOAHBIC, albACTHUABI M [p.), CMBICI
MoKa3artess MpeAeabHO JOMYCTUMOMN KOHLIEHTpAIH
JlabopaTopHble 3aHATHS
JladopaTopHasn 3ansTue Ned“Vnenrudukanmsi OpraHUMIeCKUX COSTMHEHUN OT/IETBHBIX KJIaCCOB”
Wnentuduxaiys opraHndeckiux COeIUHEHUM OTIENbHBIX KJIaccoB (Ha MpUMepe ajbAETUA0B, Kpaxmania,
YKCYCHOM KHUCJIOTBI, OEIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOUCTB U XapaKTEPHBIX
KaueCcTBEHHBbIX  peakumil. Jlenatypauust  Oenka  mpu  HarpeBaHud.  LIBeTHble — peakuuu
0enkoB.BO3HUKHOBEHHE AHAIUTUYECKOTO CHUTHAJAa C TOYKH 3pPEHUS XUMHYECKUX IPOLIECCOB IpHU
MPOTEKAHUH KAaYECTBEHHOU PEaKIIMH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHBIE OpraHUYECKHe
BEIlI[eCTBA
P 5 KuHeTnueckue u TEPMOJUHAMUYECCKHUEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYCCKHX
aznert o. peaxkuuii
Tema 5.1 CxopocTs | OcHOBHOE coep:KaHne OK 01
XUMHYECKHUX OK 02

Teopernueckoe o0yuenue
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peaxIuil. CKOpOCTh peakiuy, €€ 3aBUCHMOCTb OT DPa3IM4YHBIX (PAaKTOPOB: MPHUPOJBI pPEarupyroluX BEIIECTB,
XUMHUECKOe KOHIICHTPALIMM PEarupylolux BeIIeCTB, TEMIIEPaTypbl M IUIOMIAAH PEAKIMOHHOW MOBEPXHOCTH.
paBHOBecCHe TennoBbie 3 HEKTH XUMUYECKUX PEaKIid. K30~ H SHAOTCPMHUECKUE, PEAKIINH.

OObpatuMocTp peakiuii. XWMHUYECKOE PaBHOBECHE M €ro CMEIIEeHHE TOJ ACHCTBHEM pPAa3INYHBIX

(baxTOpoB (KOHLEHTPAIMS PEareHTOB WM MPOIYKTOB PEaKIUH, AAaBJICHUE, TEMIIEpaTypa) Uil CO3IaHHS

ONITUMAJILHBIX YCJIOBHM MPOTEKaHUs XUMUYECKUX rporeccoB. Ipunnun Jlelllatense

IIpakTHyeckune 3aHATUS

IpakTuyeckoe 3aHsaTHe 9 PemeHne NpPakTHKO-OPHEHTUPOBAHHBIX 3aJlaHW HAa aHamu3 (aKTOpOB,

BIUSIOMIMX HAa W3MEHEHHE CKOPOCTH XHMHUYECKOH peakmud, B T.4. C TMO3UIHMHA IKOJOTHUECKH

11e71€c000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS

1 OKPY’KAaIOIEeH PUPOTHOM CPEJIbI.

Pemrenne mnNpakTUKO-OpPMEHTHPOBAHHBIX 3aJaHMi Ha mnpumeHeHue npuHiuna Jle-Illarense i

HAXOXXJICHHUS HAIpABJICHUS CMEIICHUS pPaBHOBECHS XHUMHUYECKOW pEaKIWu W aHau3 (aKTOpoOB,

BIIMSIFOIIAX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHSI
Pa3nen 6. PacTtBOpbI
Tema 6.1. OcHoBHoOe coaepxanne OK 01
Homnstie o TeopeTnueckoe o0yueHune OK 02
pacTeopax PacTBOpeHHe Kak (U3MKO-XMMHYecKHil mporecc. PactBopsl. CIOCOOBI NPHUTOTOBICHUS DPACTBOPOB. OK 07

PactBopuMocth. MaccoBasg 10y  pacTBOpeHHOro BemecTBa. (CMBICH MMOKa3aTelsl MNpeleabHO

JOIYCTUMOMN KOHIEHTPAIUU U €70 UCIIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€30IacHOCTH.

[IpaBuna 3KOJOTHYECKH I1€JIeCO00PAa3HOT0 IMOBEACHUS B OBITY W TPYIOBOW JEATEIBHOCTH B LEJAX

COXPAaHEHHUS CBOETO 3J0POBbsSI M OKpPY)KAIOLIEH MPUPOIHON Cpelibl; OMIACHOCTh BO3JICHCTBUS HA KHUBBIC

OpraHU3Mbl OMPE/ICICHHBIX BEIIECTB.

Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JaHUI HA PACTBOPBI, UCIIOIb3yeMble B OBITOBOU U

MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHoOE coJiep:KaHue OK 01
Hccnenoanne JIaGopaTopHbie 3aHATHS OK 02
CBOMCTB pacTBOpPOB OK 04

JlaGopatopHas 3ansiTueNe S«IIpurotoBnenue pacTBOpoB».

[IpuroroBieHre pacTBOPOB 3a1laHHOMN (MaccoBOil, %) KOHLEHTpaMH (C IPAKTUKO-OPHUEHTUPOBAHHBIMU
BOIPOCAMU) U OIIpeJIeNIeHNE CPe/ibl BOJHBIX PAaCTBOPOB.

Pemenue 3ana4 Ha IPUTOTOBJIIEHHE PACTBOPOB

IpodeccuoHaIbHO-OPHEHTUPOBAHHOE CO/IEPKaHMe (CoAepKAHUE MPUKIATHOT0 MOIYJIA)
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Pa3zgea 7.

Xumus B ObITY M IPOU3BOJACTBEHHOM 1eATEIbHOCTH Y€JI0BECKA

Tema 7.1Xumus B
OBITY U
IIPOU3BOICTBEHHOU
JeSITEbHOCTU
YeJI0BeKa

OcHoBHoOe cogepxanne

TeopeTuquRoe oﬁyqelme

Hogeiimne noctmxeHns XUMUYECKON HayKd U XUMHUUYECKOM TEXHOJOTUU. PoJib XUMUM B 0OecrieueHun
9KOJIOTMYECKOM, SJHEPreTUUECKOM U NMUILEBON O0€30IIaCHOCTH, Pa3BUTUU MeauLuHbL. [IpaBuiia noucka u
aHaJIM3a XUMHUYECKOW WH(OpPMANMKU W3 pa3IUYHBIX HCTOYHUKOB (HAydHas W y4eOHO-HaydHas
JUTEpaTypa, CPeICTBA MAaCCOBOM MH(pOpMaInH, ceTh MHTEpHET)

HpaKTuquKue 3aHATHUSA

IpakTtuueckoe 3anatrue 10 ITlowck W aHanM3 KEWCOB O MPUMEHEHUM XHUMHUYECKHUX BEIIECTB M
TEXHOJIOTHI ¢ ydeToM Oyaymiedi mnpoQecCHOHATbHON JEATeIbHOCTH TI0 TeMaM: BaKHEWIne
CTPOUTEIBHBIE MaTE€pUaJbl, KOHCTPYKIIMOHHBIE MaTEPUabl, KPACKU, CTEKIIO, KEPAMHUKA, MaTEpUaJIbl IS
SJIEKTPOHMKHA, HAHOMAaTEpHUalbl, TEKCTHWJIbHBIE BOJOKHA, WCTOYHHKHA DSHEPTrUH, OpPraHUYeCcKue |
MHHEpaJbHbIE YI0OpEHUs, IEKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

IIpakTnueckoe 3ansTue 11 3amura:llpencraBnenue pe3yabTaToB pelieHUs KeicoB B (Gopme MUHU-
JIOKJIaJIa C MPe3eHTalnen

OK 01
OK 02
OK 04
OK 07

IIpome:xyTouHas aTrecTanus no gucuumniante (1mdpdepeHuNpPoOBaAHHDbIN 3a4€T)

Bcero

72
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3. YCJIOBMS PEAJTU3ALIMM YYEBHOMN JTUCHUILIUHBI

3.1. MaTepunanbHO-TeXHHYECKOe obecrniedeHHe
KaOuHer ecTeCTBEHHO-HAYYHBIX TUCLUILIUH.

3.2. UuopmanmoHHoe ol0ecrieyeHne peajsn3auuu nporpamMmmal

Jlns  peanmuzanuu  mporpaMMbl  OuOIUOTeUHBIM  (HOHI oOpazoBaTEBLHOMN
OpraHu3alMy YKOMILIEKTOBAH TMEYaTHBIMU U (WJIM) SJEKTPOHHBIMU W3JaHUSIMH,
PEKOMEHJOBaHHBIMHU JIJISl UCIIOJI30BaHUS B 00pa30BaTEIbHOM MPOLECCE.

3.2.1. OcHOBHbIE MeYaTHBIE U JIEKTPOHHbIE H3TAHUS
1.Pynzutuc, I'. E. Xumus: 6a3oBbiit ypoBeHsb : yueOHuk / I'. E. Pyasutuc, . I'.
®enbaman. — Mocksa : [Ipocsemenue, 2024, — 336 c. — ISBN 978-5-09-111351-
8. — Tekcr : anexTpoHHbll // Jlansb : anekTpoHHO-O0MOIHMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/408677 (nara obOpamenus: 10.10.2024)

3.2.2. JIoNOJTHUTEIbHbIE HCTOUYHUKH

1. INa6puensn, O. C. Xumus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHUK / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 6-e¢ u3a., crep. — Mocksa :
[Ipocsemenne, 2024. — 128 c. — ISBN 978-5-09-112176-6. — Tekcr
ANEKTpOHHBIM //  Jlamp : onekTpoHHO-OMOnmmoTewHass cucrema. — URL:
https://e.lanbook.com/book/408671 (mata obOpamenus: 11.10.2024)

2. INa6puensn, O. C. Xumus: 11-i knacc: 6a30BbIil ypoBeHb : yueOHuK / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3a., crep. — Mocksa :
IIpocsemenne, 2024. — 127 c¢. — ISBN 978-5-09-112177-3. — Texcr
ANeKTpOHHBIM //  Jlanp : anekTpoHHO-OMOmmMoTewHas cucrema. — URL:

https://e.lanbook.com/book/408668 (mara obOpamenus: 11.10.2024)
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4. KOHTPOJb Y OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YUYEBHO# TUCHUTLIMHBI

KonTposb u omeHka pacKpblBalOTCS uepes

JNUCLHHIUIMHAPHBIE  PE3YJbTATHI,

YCBOEHHBIE 3HAHUS U MPUOOpPETEHHbIC OOYYAIOIIMMUCA YMEHHUsI, HalpaBJICHHbIE Ha
dbopmupoBanue 00mKX U MPOGHeCCUOHATIBHBIX KOMIETEHITUH.

Oomasi/npodeccuonanbuasi
KOMIIETEHIU sl

Pazgen/Tema

THI OLeHOYHBIX MEPONPUATHIA

OK 01.

Br16upath criocoObt
pereHus 3a1a4
npodeccuoHaATbHON
JEATeILHOCTH
MPUMCHUTECIBHO K
Pa3IMYHBIM KOHTCKCTaM

P1 Temrr 1.1, 1.2

P 2, Temsr 2.1., 2.2, IT-0/c

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

P4, Temrr 4.1, 4.2, 4.3, I1-o/c
P5, Temab.1

P 6, Tems! 6.1, 6.2, IT-0/c

P 7, Temsr 7.1, IT-o0/c

- YCTHBIH OIIPOC;

- TECTUPOBAHUE;

- caMoCTOsITeNbHas paboTa;

- IPaKTUYECKOE 3aHATHCE;

- TabOpaTOPHOE 3aHATHUE;

- muddepeHInpOBaHHbBIN 3aueT

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPENICTBA
MOVCKA, aHaJN3a U
WHTEPIPETAIH
nHpopmMaluu U
nH(pOpPMAITMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4

P1 Temal?

P 3, Temnr 3.1., 3.2, 3.3, I1I-
o/c

P 4, Tems1 4.2, 4.3, T1-o/c
P5, Tema 5.1

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

- YCTHBIH 0IIpOC;

- TECTUPOBAHUE;

- caMocTosITeNTbHas paboTa;

- IPAKTUYIECKOE 3aHATHCE;

- TabopaTOPHOE 3aHATHUE;

- mupepeHnpoBaHHBIN 3a4eT

npodeccuoHaTbHON

JCATCIIHLHOCTH

OK 04. P 2, Temsr 2.2, IT-0/c - YCTHBIH OTpOC;
Db dHEeKTHBHO P 3, Temnr 3.3 - TECTUPOBAHHUE;

B3aI/IMOI[eI\/'ICTBOBaTI) n
pa6OTaTI> B KOJIJICKTUBC 1
KOMaHAC

P4, Temrr 4.2, 4.3, I1T-o/c
P 6, Temsr 6.2, IT-0/c
P 7, Temsr 7.1, IT-o/c

- caMOCTOsTeNNbHAs padoTa;

- IPAKTUYECKOE 3aHATHC;

- 1a00paTOPHOE 3aHSTHE;

- mudepeHnpoBaHHBIN 3a4eT

OK 07

ConelicTBOBATh COXPAHEHUIO
OKpY>KarolleH cpepl,
pecypcocOepexeHuto,
IPUMEHSATH 3HaHUSA 00
M3MEHEHUH KIMMaTa,
IPUHLUIBI OEPEKITUBOTO
MIPOU3BOICTBA, 3P PEeKTUBHO
JIIEMCTBOBATh B
Ype3BbIUYANHBIX CUTYaLUsIX

P 4, Temsr 4.1, IT-o0/c
P 6, Temsr 6.1, IT-0/c
P 7, Temsr 7.1, IT-o0/c

- YCTHBIN OTPOC;

- TECTUPOBAHUE;

- caMocToATeIbHas paboTa;

- IPAKTUYECKOE 3aHSTHE;

- 1abopaTopHOE 3aHITUE;

- mudepeHInpoBaHHBIN 3a4eT
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