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Pabouyasd nporpamma o06uweobpa3oBaTe/lbHOr0 npegMeTa paspaboTtaHa Ha
OCHOBe ®defaepanbHOro rocyAapcTBEHHOro 06pa3oBaTe/ibHOrNo CTaHjapTa CpefHero
obuwero o6pasoBaHusA, YTBEpPXAEHHOro [llpukazom MuHoGpHaykn Poccun oT
17.05.2012 Ne 413 (pea. ot 12.08.2022), pekomeHaauuii No peanusauuu CpeaHero
obuiero obpaszoBaHuAa B npejenax 0CBOeHMA 06pa3oBaTe/lbHON MporpaMmbl CPeLHero
npoteccuoHanbHOro o6bpasoBaHMs oT 1 mapta 2022 r. Ne 05-592, npumepHoIi
nporpammbl, pPeKOMeHAOBaHHOW ®PeaepasibHbIM OCYAapPCTBEHHBIM GO XKETHbLIM
obpasoBaTe/ibHbIM yupexaeHunem LOMNOMHUTENBHOIO NMPOgecCnOHasIbHOro
obpa3oBaHUA «MHCTUTYT pa3BuTMa npoeccuoHansHoro obpasoBaHus» (PTBEOY
ONO «PMO) ans peanusaunmyM OCHOBHOW npodiecCMOHanbHOW 06pa3oBaTe/ibHOW
nporpammel CINO Ha 6a3e OCHOBHOro 06uiero o6pasoBaHusa C NOSyYEHUEM CPeLHEro
obuiero obpasoBaHua no creumnansHocTn 44.02.06 lMpodeccroHanbHOe 06y4eHue
(no oTpacnam).

Pabouyas nporpamma paspaboTaHa B COOTBETCTBUW C pPasbACHEHUAMU MO
(hOpMUPOBAHUIO MPUMEPHBIX 06pa3oBaTe/lbHbIX Mporpamm Y4yebHbIX AUCLUUNANH
HavyanbHOro NpPog)ecCUOHaNLHOIO U CpefHero npodeccMoHanbHOro 06pasoBaHNs Ha
OCHOBe ®efepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB HavasbHOro
npogeccnoHanbHOro 7 cpefiHero npodeccnoHanbHOro obpasoBaHus,
yTBePXAeHHbIMU WN.M.PeMopeHKo, AuMpeKTopoM J[enapTameHTa rocyjapCTBEHHOM
MOMTUKN W HOPMaTUBHO-MPaBOBOrO peryinpoBaHns B cdepe 06pa3oBaHuA
MuHuncTepcTBa 06pa3oBaHNs 1 Haykn Poccuiickoin degepaumnm ot 27 asrycta 2009r.
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1. MACIIOPT ITPOT' PAMMBI OBIIIEOBPA3OBATEJBHON AUCITATIINHBI
XUMUA

1.1. ObJsacTb NpUMeHeHHUsI TPOrPAMMbI

OOweoOpasoBarenbHasi TUCHUIUIMHA « XHUMHUS» SIBISIETCS] YaCThIO MPEIMETHOM 00aacTH
«OO0mecTBeHHBIE HAyKW», HU3ydaercs B obmeoOpasoBarenpHOM Lukie ydeOHoro ruaHa OOIT
CIIO c¢ yuerom mnpodecCHOHaIbHONW HampaBieHHOCTH B cootBerctBuu ¢ ®I'OC CIIO,
peanu3yromux 00pa3oBaTEIbHYI0 MPOTPaMMy CpeaHero oOmiero oOpa3oBaHHsS B Mpeneax
OCBOEHHUS OCHOBHOW mnpodeccuoHanbHON oOpasoBarenpHOl mnporpammbel CIIO Ha 0Oaze
OCHOBHOI'O 00Iero o0Opa3oBaHHsi TPH TMOATOTOBKE CIHELHMATUCTOB CPEJHEro 3BeHa IO
cneunanbHoCcTU 44.02.06 Ipogheccuonansnoe obpazosanue (no ompacisim).

1.2. MecTO AMCHHUILIIMHBI B CTPYKTYPe 0CHOBHOM NPOo(eCCHOHATLHOH
o0pa3oBaTeIbHON NPOrpamMMBblL:

JlucIUIuiMHa BXOAUT B 001e00pa3oBaTeIbHbIN [IUKIT

1.3. Heab v n1aHupyeMble pe3yJbTAThI 0CBOEHHS JUCHHMILIHHbI
1.3.1. Heab o0meo0pa3oBaTeibHOM JUCHHILINHBI

dopMupoOBaHHE Yy CTYAEHTOB IIPENCTABJICHHMS O XUMHUYECKOH COCTaBJSAIOLIEH
€CTEeCTBEHHO-HAYYHON KapTUHbI MHpA KaK OCHOBBI MNPUHATHS PELIEHUH B JKU3HEHHBIX U
MPOU3BOACTBEHHBIX CUTYaLUsIX, OTBETCTBEHHOIO MOBEIECHNs B IPUPOAHON Cperne.

1.3.2 IMeau u 3aaa4yu JMCUMIUIMHBI — TpPe0OBAHHMS K pe3yJbTaTaM OCBOEHHS
AUCHHIIIUHBI:

3anayu TUCLUTIINHBL

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHHSI XUMHUYECKUX MPOIIECCOB U
SBJICHUN B OKpyXKarmolled cpene, LEJOCTHOM Hay4HOM KapTHHBI MHpPA, B3aMMOCBSI3H U
B3alMO3aBHCUMOCTH €CTECTBEHHBIX HAyK;

2) pa3BUTb YMEHHs COCTaBISTH (HOPMYJIbl HEOPTaHMUECKHUX M OPTaHUYECKHX BELIECTB,
ypaBHEHHUs] XUMHYECKHX PpEaKLui, OOBSICHATh HMX CMBIC], HHTEPINPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX 3KCIEPUMEHTOB,

3) copmMHupoBaTh HABBIKHM MPOBEACHUS MPOCTEHIINX XUMHUYECKUX SKCIIEPUMEHTAIbHBIX
UCCJIEZIOBAHUN ¢ COOJIOZeHHEeM mpaBuj Oe30macHOro oOOpalleHus: C  BEIeCTBAMH U
71a00paTopHBIM 000PYIOBAHUEM,

4) pa3BUTb YMEHUS UCIOJIb30BATh HHPOPMALMIO XUMHUYECKOTO XapaKkTepa U3 PasIMYHbIX
HUCTOYHUKOB,;

5) cdopmupoBaTh yMEHHUs MPOTHO3UPOBATH TIOCIEACTBUS CBOEH MAEATEIBHOCTH H
XUMHYECKHX MPUPONHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOLIECCOB;

6) cdopMUpPOBAaTh MOHMMAHWE 3HAYUMOCTU JOCTHIKCHHA XHUMHUYECKOH HayKd U
TEXHOJIOTUH [T Pa3BUTHS COLMAIBHON U IPOU3BOJACTBEHHOM cdep.

OcBoenue copepkaHusi yu4eOHOW TUCHUIUIMHBI «XUMHS» OOECHedHBAaeT IOCTIIKEHUE
CTyAE€HTaMHU CJIEYIOIINX Pe3yJ/JbTaTOB:

. JIUYHOCHHBIX:

JI1. B yacTu TpyaoBOro BOCIHUTAHHSA:

- TOTOBHOCTb K TPYZy, OCO3HAHHE LIEGHHOCTH MacTEePCTBa, TPYAOIOOHE;

- TOTOBHOCTb K AaKTHUBHOH [€ATENbHOCTH TEXHOJIOTMYECKOM U  COLMAJIbHOU
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIMMPOBATDH, IUIAHHPOBATH M CAMOCTOSITENIbHO BBIMOJIHATD
TaKyIO AEsITeNIbHOCTD;

- HHTEpeC K pa3InyHbIM chepam mpodhecCHOHATBHON NEATENbHOCTH,

JI2. OBaaneHne yHUBePCAJIbHBIMHU YUY€OHBIMHU MO3HABATEIbHBIMH AeHCTBHIMM:



a) 0a30BbIe JIOTHYECKHE NEHCTBUS:

- CaMOCTOSITETIbHO (HOPMYJIMPOBATh M AKTYAJIU3UPOBATh MpPOOJIeMy, pacCMaTpHUBATH €€
BCECTOPOHHE;

- yCTaHaBIMBaTb CYLIECTBEHHbIII MpPU3HAK WJIM OCHOBAaHUSA [UJIsl CpPaBHEHMS,
knaccudukanuu 1 0000IeHuUs,

- ONPENeNATh LeIH NeATeNbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,

- BBISIBJISIT 3AKOHOMEPHOCTU U IPOTUBOPEUHSI B pACCMAaTPHUBAEMBIX SIBIECHUSX;

- BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM,
OLIEHMBATb PUCKU MOCJEACTBUHN AESITEIbHOCTH,;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPH PEIIEHIH KU3HEHHBIX MPo0ieM

0) 6a30BbIC UCCIIEAOBATELCKUE ACHCTBHS:

- BJANeTh HaBbIKAMH Yy4eOHO-MCCIENOBATENBCKOH M IMPOEKTHOH IeSTENbHOCTH,
HaBBIKAMH pa3pelleHus npoodiem;

- BBUIBJISITH NPUYHMHHO-CJIEICTBEHHBbIE CBSI3M U aKTyaJlM3UpOBaTh 3a/ady, BBIABUIATH
TUNOTE3y €€ peIleHUs, HaXOAUTb apryMEeHThl Uil [1OKa3aTelbCTBa CBOUX YTBEP)KIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELIEHMUS,

- aHaJU3UpPOBaTh IMOJy4YEHHbIE B XOJ€ pEeLIEHUs 3aJadd pe3yJbTaTbl, KPUTHUECKU
OLIEHMBATb UX JJOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTb TMEPeHOCHTb 3HAHMA B T[IO3HABATEIBHYKD U MPAKTHYECKYI0 objactu
JKU3HEAESITeIbHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JacTel;

- BBIIBUIaTh HOBBIE UAEH, NTPeJiaraTb OpUrHHAJIbHbIE OIXOb] U PELIEHUS,

- croCOOHOCTh MX UCIIONB30BAHUS B ITO3HABATEIBHON U COLMAIIbHON TIPAKTHKE

JI3. B 001acTH HEHHOCTH HAYYHOT' 0 MO3HAHHS:

- ¢(hOpMHPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAykd © OOIIECTBEHHOHW TPAKTHUKH, OCHOBAHHOIO HAa JHAJIOTe KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEpLIEHCTBOBAHME S3BIKOBOM U UWUTATENbCKONW KYyJIBTYpbl KakK CpencTBa
B3aMMOJIEMCTBUSI MEXAY JIIOAbMH U NMO3HAHUS MUPA,

- OCO3HaHHE LIEHHOCTH Hay4YHOH JesITeNbHOCTH, FTOTOBHOCTb OCYLIECTBIISATh POEKTHYIO U
HCCJIEZIOBATENbCKYIO 1€ATEeIbHOCTh HHANBUAYAIBHO U B IPYIIIIE,

JI4. OBianeHne yHUBePCAJIbHBIMHU YUY€OHBIMHU MO3HABATEIbHBIMH AeHCTBHAMM:

B) padota ¢ nHpOpMAaLHEi:

- BJQAETh HABbIKAMM TMOJNyYeHHUs] HH(POPMAIMM M3 HCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBJISITH IOUCK, aHajlu3, CUCTEMaTHU3allMI0 U HHTEPIpEeTaLHio
UH(OPMALINHU Pa3IMYHBIX BUAOB U (POPM MPEACTABICHHUS,

- CO31aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C y4E€TOM Ha3HaueHUs: MHPOpMaLUU |
LIEJICBOH ayAUTOPUH, BEIOMPAsi ONTHMAaJIBHYIO (POPMY MPENCTaBICHUS H BU3YAIN3aLINY,

- OLICHMBATh JOCTOBEPHOCTb, JJETUTHMHOCTb HH(POPMALIUY, €€ COOTBETCTBHE MTPABOBBIM U
MOpabHO-3TUYECKUM HOpMaM,

- WCIOJB30BaTh CpPEACTBA HMH()OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
peLIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHW3aLMOHHBIX 3a7ad C COONIOACHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PECypcocOepekeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH,

- BIIQJICTh HABBIKAMH pPAaCMO3HABaHUS U 3aIIUTHl HHGOPMALMH, WHPOPMALMOHHON
0e30nmacHOCTH TIUYHOCTH,

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO;

-OBJIAJICHNE HABBIKAMU y4eOHO-MCCIIEOBATENBCKON, TMPOEKTHOW U COLMAIbHOU
NesITeIbHOCTH,

JIS. OBnaneHue yHuBepCAJIbLHBIMU KOMMYHHKATHBHBIMH AefiCTBHSIMH:

0) COBMeCTHasI NeSITEIbHOCTD:

- MIOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUYaJIbHOH pabOTHI;

- INPUHUMATH LIEJIM COBMECTHON JeATENbHOCTH, OPraHM30BbIBATH U KOOPAMHHUPOBATH
JNENUCTBUSA MO €€ AOCTHXKEHUIO. COCTABJATH IUIAH NEHCTBHI, paclnpenensTb POJIM C YYETOM
MHEHUH Y9aCTHUKOB 00CY’KAaTh Pe3yJIbTaThl COBMECTHOH padoThI,



- KOOPAMHUPOBATb M BBIMONHATH PabOTy B YCJIOBUSIX PEATbHOrO, BHPTYAJIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

- OCYIIECTBJIATb MO3UTUBHOE CTpPaTEerMyecKkoe IOBEJEHHE B PAa3JIMYHBIX CUTyaLUsX,
NPOSIBJIAT TBOPUECTBO M BOOOpaKeHNE, ObITh MHULIMATHBHBIM

JI6.0OBnaneHne yHHBepCAJbLHBIMHU PeryJjsiTHBHbIMH 1€l CTBUSIMU:

r) IpuHsATHE ceOsl U IPYTUX JIFOACH:

- TMpUHUMaTb MOTUBbI U apryMeHTbl [pYyrux JIIOAedl Mpu aHalu3e pe3yJbTaToB
NesITeNIbHOCTH,

- MPU3HABATH CBOE MPABO U MPABO JPYTUX JIFOAEH Ha OIIHUOKY,

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MU C TIO3ULHH APYTOro YeJIOBEKa;

JI7. B 00J1acTH 3K0JI0THY€CKOr0 BOCIIUTAHHS:

- cpOPMHPOBAHHOCTb 3KOJOTMYECKOW KYJIBTYpPbl, NOHUMAHHE BJIUSHUS COLIUAIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHME MPUPOAHON M COLMAIBHOM Cpelbl, OCO3HAaHHE
r100aIbHOTO XapaKTepa SKOJOTHYECKUX MpodieM;

- TUTAHUPOBAHHUE U OCYLIECTBJICHUE ACHCTBUN B OKPY KAIOLIEH Cpefe HAa OCHOBE 3HAHMS
LeJel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,

AKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCSIINX BPEA OKPYXKarOLEen Cpene;

- yYMEHHE TPOTHO3MPOBaTb  HEONArOMPHUATHBIE  SKOJOTMYECKHE  ITOCJIEACTBHUS
MPEANPUHUMAEMBIX ACUCTBUN, IPEIOTBPAIIATh UX,

- paciiipeHHe OMbITa AESITeIbHOCTH HKOJIOIMUECKOI HalpaBIeHHOCTH,

- OBJIaZICHHNE HaBbIKAMH Yy4eOHO-MCCIENOBATENBCKON, TPOEKTHOM W COLMAJIbHOU
NeSITeIbHOCTH,

L4 Memanpeomemu blxX.

MI1. BrageTb CUCTEMON XMMHYECKUX 3HAHUMN, KOTOpas BKJIKOYAET: OCHOBOMOJIArarolue
MOHSTUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIGKTPOHHAst 000JIOYKa atoma, S-, p-, d-3JIeKTpOHHbBIE
opOHWTAaT aTOMOB, WOH, MOJIEKYJid, BAJICHTHOCTb, 3JIGKTPOOTPHULATEIBHOCTb, CTEMEHb
OKHCIICHHS, XHMUYECKast CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbeM, YTIEPOIHBIN CKENET,
(yHKIIMOHAJIbHASL TPYIIMA, PAIUKaAJ, H30MEpHs, U30MEpbl, TOMOJIOTMYECKUH pPsiI, TOMOJIOTH,
YTJIEBOOPOABI, KUCIOPOA- U a30TCOEPIKAIINE COSNMHEeHUs, OMOJIOTMYECKH AKTUBHbBIE BEIeCTBA
(yrneBozpl, KUpBL, O€NKH), MOHOMEpP, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCOUHCHUA, KPUCTAJUIMYECKAsA PELICTKA, THUIBI XUMHWYCCKUX peaKLII/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-
BOCCTAHOBUTEJIBHBIE, 5K30-M JSHIOTEPMHYECKHE, PEaKIMu HWOHHOro OOMeHa), pacTBop,
SJICKTPOJIUTHI, HESJICKTPOJINTHI, SJICKTPOIUTUYICCKAA JAucconuanus, OKHCJINTECIIb,
BOCCTaHOBUTEC]Ib, CKOPOCTb XUMHYECKOU peakun, XuMHYCCKOE paBHOBeCI/Ie), TCOPUH U 3aKOHBI
(Teopusi XUMHUECKOTO CTPOEHHUs opraHudeckux Bemects A.M. byrneposa, Teopus
SJIEKTPOJIMTHUYECKON  nuccouuauuu, nepuoaudeckuii 3akoH M. Menneneesa, 3akoH
COXPaHEHUA MaCCbI), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUH  SI3BIK XHUMHH, (I)aKTO.]'IOFI/ILIeCKI/Ie
CBEICHHUsSI O CBOMCTBAaX, COCTaBe, TMOJYYEeHUH U Oe30MacHOM HCIONIBb30BAHUH BaKHEUIINX
HEOPTAaHUYCCKUX U OPTaHUYCCKUX BCIICCTB B 6bITy u HpaKTH‘{eCKOfI JCATCIIbBHOCTH YCJIOBECKA,

M2. yMeTb BBIABJIATb XapakTEepHble MPU3HAKU U B3aMMOCBSI3b W3YYEHHBIX IMOHSATHI,
NPUMEHATDE COOTBETCTBYIOIIUEC MOHATHUA IIPHU ONIMCAHUU CTPOCHUA U CBOHCTB HEOPTaHUYICCKUX U
OpPTaHUYCCKUX BCUICCTB U HX HpeBpaLHeHHﬁ; BBIABJISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATHUAMHA U MPEACTABIICHUAMUA APYIUX €CTCCTBCHHOHAYYHBIX MPEAMETOB,

M3. YMETL HUCTIOJB30BATh HAMMECHOBAHUA XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ MECXKAYHApOOAHOIO
COHO3a TeOpeTH‘{eCKOfI nu HpPIKJIaI[HOfI XUMUH U TPUBUAJIBHBIC HA3BAHUA Ba>KHEUIIINX BCIIICCTB
(oTunen, auerwieH, rimuepud, GeHon, Gopmanbaerun, YKCyCHasi KUCIOTA, TNIMLWH, yrapHbINA
ras, YFJIGKI/ICJIbIﬁ ra3, aMMuak, rali€cHas U3BCCThb, HCral€Has U3BCCTh, IMUThHEBAA COOda U ,[[pyrI/IX)j
COCTABJIATH (I)OpMy.]'IbI HEOPTaHUYCCKUX U OPraHUYCCKHX BEIICCTB, YPAaBHCHHUA XUMHUYCCKUX
peaxunﬁ, O6’b$[CH$ITb HUX CMBICJI, MTOATBECPNKAATE XAPAKTCPHbLIE XUMUYICCKUE CBOMCTBA BCIIICCTB
COOTBETCTBYHOLIUMU SKCIICPUMCHTAMU U 3alMUCAMU ypaBHeHI/Iﬁ XUMHWYECCKUX peaxunﬁ;

M4. YMETb YCTaHABJINBAaTb NMPUHAAJTIEKHOCTD HN3YyUYCHHbIX HEOPTaHUYCCKUX u
OPTaHUYECCKUX BELICCTB K OMNPCACIICHHBIM KJlaCCaM U Ipynram COGHHHGHHﬁ, XapaKTCpru30BaTh
UX COCTAaB U Ba’KHEUIIINE CBOfICTBa; onpeacyaATb BUAbI XUMHUYCCKUX CBsI3el (KOBaJ'IeHTHaﬂ,



WOHHAs, METAJUINYECKas, BOJOPOAHAsA), THUNBl KPUCTAIUIMYECKUX PEIIETOK  BEINECTB,
KJIacCU(UIIPOBATh XUIMUYECKHE PEAKLINY,

MSs. copMupoBaTh MPEACTABJICHUS: 0 XUMHUYECKON COCTaBJISFOLIEH
€CTeCTBEHHOHAYYHOH KapTHHbI MHpA, POJM XUMHHU B TIO3HAHUM SIBJICHUH TNPUPONBL B
(OpMHUPOBAHUN MBIIIJIEHUST W KYJbTYPbl JIMYHOCTH, €€ (PYHKUHOHAJIBHOH TI'PaMOTHOCTH,
HEOOXOMMON TSI PEeLICHHs MPAKTHYECKUX 3a7ad U SKOJOTHYECKH OOOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 31IOPOBBIO M IPUPOIHOH cpene;

M6. yMeTb IPOBOANTD PACUETHI MO XUMUYECKUM (HOPMYJIaM U YPaBHEHHAM XUMHUYECKUX
peakuuii ¢ HCMOJB30BaHHWEM (U3NYECKUX BEIWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL. Macchl, oObemMa (HOpPMaJbHbIE VCIIOBHS) Ta30B, KOJIHYECTBA
BEIECTBA, HCIONb30BATh CHUCTEMHbIC XWUMHUECKHE 3HAHUS Ui TPHUHATHS pPEHICHUH B
KOHKPETHBIX KH3HEHHBIX CHUTYalUsX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM

M7. yMeTb NJIaHMPOBATH M BBIMOJHATD XUMHUYECKUH SKCIEPUMEHT (TpEeBpaLieHUs
OpPTaHUYECKHUX BELIECTB INPU HATrPEBaHWH, IOJyYEHHE OSTWJICHA M W3YYEHHE €ro CBOWCTB,
KAQ4eCTBEHHBIE PEAKLIUU Ha aJIbACTH/IbI, KPAXMaJl, YKCYCHYIO KHCIIOTY; eHAaTypaLus OeJIKOB Ipu
HArpeBaHUH, LIBETHBIE PEAKLHH OEJKOB, MPOBOAUTH PEAKLMM HOHHOrO OOMEHa, ONpEenelNsiTh
Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJbdar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KAaTHMOH AaMMOHHs, pellaTb »JKCIepUMEHTalbHble 3aJadd Mo TeMaM 'Mertamnbsl" u
"Hemeramnbl") B COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH O€30MacHOCTH MpH OOpalieHu# C
BEIECTBAMH U JaOOpPaTOpPHBIM OOOPYAOBaHHEM; IMPEACTABIATh PE3yJIbTaThl XHUMHUYECKOTO
JKCIiepUMeHTa B (OpMe 3alrcCH YPaBHEHHWH COOTBETCTBYIOLIMX peakuuid U (GpopMynupoBaTh
BBIBO/IBI HA OCHOBE 3THX PE3yJIbTaTOB,;

MS8. yMmeTb aHaNM3UPOBATh XUMHYECKYI0 HH()OPMAIMIO, TOJIYYaeMYK M3 Pa3HbBIX
UCTOYHUKOB (CpencTB MaccoBoil nHpopMaiuy, cetb MIHTepHET U npyrue);

MO. BnameTe OCHOBHBIMH METOIAMH HAyYHOTO TIIO3HAHUS BEIECTB M XHUMHUYECKUX
sABJICHUH (HaOMOIeHNe, I3MEPEHNE, SKCIIEPUMEHT, MOICTIMPOBAHNUE),

M10. cpopmMupoBaTh MIPEACTABIICHUS 0 XUMHYECKON COCTAaBJIAOLIEN
€CTeCTBEHHOHAYYHOH KapTHHbI MHpA, POJM XUMHHM B TIO3HAHUHM SIBJICHUH NPUPOIBL, B
(OPMHUPOBAHUN MBIIIJICHUST M KYJbTYPBl JIMYHOCTH, €€ (YHKIHOHAJIBbHOH TIPaAMOTHOCTH,
HEOOXOUMON TSI PEeLIeHHUs MPAKTHYECKUX 3a7ad U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 31IOPOBBIO M TPUPOIHOH cpene;

M11. ymersh cOOMOIAThH MPaBUIa SKOJOTHYECKH EIeCO00pa3HOro OBEAEHUs B OBITY U
TPYAOBOH IESITENBPHOCTH B LENISIX COXPAHEHHUS CBOErO 3I0POBbsl M OKPYXKAIOIIEH MPUPOIHOM
Cpeabl, YUYUTBIBATh OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPTaHU3MbI ONPENEJCHHBIX BEIIECTB,
MOHMMAsI CMBICTT ITOKa3aTelsl MPeAeIbHON TOMyCTUMOM KOHLICHTPAauU

* NPEAMETHBIX !

I11.  chopMHpOBaHHOCTP  TPEACTABICHUH: O  XUMHYECKOW  COCTABISIOLICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, POJM XUMHH B TIO3HAHWU SIBIIGHUM TPUPOIBI, B
(OpPMUPOBAHUH MBIIIJICHHSI W KYJbTYPbl JIUYHOCTH, €€ (YHKIUOHAIBLHOW T'PaMOTHOCTH,
HEOOXOUMOM JIsl PELISHUs MPAKTHYECKUX 3a7a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO U IPUPONIHOI cpene;

[12. BrageHue CUCTEMON XUMHUYECKUX 3HAHUMN, KOTOpasi BKJIKOYAET: OCHOBOMOJIAraroIne
MOHSTHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIGKTPOHHAst 000JIO4Ka atoma, S-, p-, d-3JIeKTpOHHbBIE
opbuTtanu aTroMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTb, CTEIEHb
OKUCJICHUs, XUMHYECKasi CBsI3b, MOJIb, MOJIIPHASI MAcca, MOJISIPHBIN 00BbeM, YITIEPOAHBIN CKEJET,
(YHKIIMOHAJIbHASL TPYIIMA, PAIUKa, H30MEpHs, U30MEpbl, TOMOJIOTMYECKUH pPsiI, TOMOJIOTH,
yTI€BOAOPOABI, KHCIOPOA- U a30TCOMAEPIKAIIUE COSNUHEHMSI, OMOIOTNYeCKH aKTUBHBIC BEI[ECTBA
(yrneBombl, KUPBL, OENKH), MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCMHEHUS, KPUCTAJIMYECKAsh pelIeTKa, THIBl XUMHYECKHX pPeakiuud (OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE, 3K30- M JHIOTEPMUYECKHE, pEeaKIMd HOHHOro OOMeHa), pacTBop,
BJIEKTPOJIUTHI, HEJIEKTPOJIUTBI, 3JIEKTPOTUTHYECKAS IHCCOLIUALIHS, OKHUCITUTED,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMHYECKON PEAKINU, XUMUYECKOE PABHOBECHE), TECOPUU M 3aKOHBI
(Teopusi XUMHYECKOTO CTpOEHUsl opranmueckux Bemects A.M. byrieposa, Teopus
SJIEKTPOJIMTHYECKON  Iuccoluanuy, Tnepuoaudeckuii 3akoH JIM. Menaeneesa, 3akoH



COXPAaHEHHsT MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (DAKTOJIOTHYECKHE
CBEIEHUS] O CBOWCTBAax, COCTaBe, MOJYYEHUH U OE30MacHOM HCIOJIb30BAHUN BAXXKHEHUIIHX
HEOPTraHMYECKUX U OPraHMYECKUX BEINECTB B OBITY U MPAKTUYECKOH e TeIbHOCTH YEJIOBEKa,

I13. chopMHpPOBAHHOCTL YMEHHWH BBISIBISATH XapaKTEPHbIE MPHU3HAKH W B3aHMMOCBS3b
WU3YYEHHBIX MOHATUN, NPUMEHATH COOTBETCTBYIOIIME MOHATUS NPU ONUCAHUU CTPOCHHUS U
CBOICTB HEOPraHMYECKUX U OPTaHUYECKHUX BEIEeCTB U UX MPEBPALICHU, BbIABIATh B3aUMOCBA3b
XUMHYECKMX 3HAHUN C TMOHATUAMH M MPEACTABICHUAMHU JPYIrUX €CTECTBEHHOHAYYHbIX
MIPEIMETOB;

I14.  chopMHUPOBAHHOCTL yMEHHH  UCIOJB30BATh HAUMEHOBAHHS ~ XHUMHYECKUX
COEIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETHYECKOW M NMPUKIAJHON XUMHUU U TPUBHAJIBHBIE
HAa3BaHMUs BAKHEHINMX BEIIECTB (STWIICH, AaUETWIEH, DIHLEPHUH, (eHon, G(opManbaerua,
YKCyCHasl KHUCJIOTa, TIJIMLMH, yTrapHbIA ras, YIVIEKUCJIBIM a3, aMMMAaK, TIallleHas MW3BECTb,
HeralieHasi W3BeCTb, NMUTbEBAas COAA U JPYIHX), COCTABIATH (DOPMYJIbI HEOPraHHMUECKUX U
OpPTaHUYECKUX BEINECTB, YPAaBHEHUS XHMHUYECKHX pPEAaKUUH, OOBSICHATP WX CMBICT,
MOATBEPKAATb  XAPAaKTEPHbIE  XUMUYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIUMH
SKCHNEPUMEHTAMU U 3aMIUCIMU YPABHEHUN XUMUYECKUX PEAKLUL;

I15. chopMupoOBaHHOCTE YMEHHH yCTAHABIMBATH MNPUHAJIEKHOCTD H3yYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKHUX BELIECTB K ONpPENENeHHBIM KJIacCaM U IPyIIaM COEIUHEHH,
XapaKkTepU30BaTh MX COCTaB M BAXKHEWINNE CBOWCTBA, ONPEAENATb BUAbl XUMHUYECKHX CBs3el
(KOBaJIeHTHas, WOHHAs, METAJIMYECKasi, BOJOPOMAHAs), THIBl KPUCTALIMYECKHX PELIETOK
BEIECTB; KJIACCH(PUIMPOBATD XUMUUECKUE PEAKIIHH;

II6. BnapmeHue OCHOBHBIMHM METOJAMM HAyYHOIO IO3HAHUS BELIECTB U XUMHYECKHX
sABJICHUH (HaOMOIeHe, I3MEPEHNEe, SKCIIEPUMEHT, MOICTIMPOBAHNUE),

I17. chopMupOBaHHOCTb YMEHUH NPOBOAHTH PACUETHI MO XUMHUYECKHM (OpMyJaM U
YPaBHEHMSIM  XHUMHUYECKHX  pEaKUuil ¢  HCIONB30BaHHMEM  (PU3UUECKUX  BEJIHYUH,
XapaKTEePU3YIOIIUX BEINEeCTBA C KOJIWYECTBEHHOW CTOPOHBI. Macchl, oObema (HOpMaJbHbIE
yCIJIOBHSI) Ta30B, KOJMYECTBA BEINECTBA, WCIOJB30BATH CHCTEMHBIE XUMHYECKHE 3HAHUS IS
MPUHATUS PEUIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYALHsX, CBSI3aHHBIX C BELIECTBAMHM U UX
MIPUMEHEHUEM,

I18. cpopMHPOBAHHOCTb YMEHHI TUIAHUPOBATH U BBIMOIHATD XUMHUECKUI SKCTIEPUMEHT
(mpeBpalIeHusl OPraHuYeCKUX BEIECTB NMPU HArPEBAHHUHM, MOJYYCHHE HTHIICHA U M3YYCHHE €ro
CBOICTB, Ka4ECTBCHHBIC PEAKLMM HA aJbJErHAbl, KpaxXMas, YKCYCHYIO KHCIOTY, NE€HATypalus
OenKOB NpPU HArPEBaHHUH, LBETHBIC pPEakinH OEJKOB, MPOBOIUTH PEAKLUWH HOHHOTO OOMEHa,
OTpeneNATh CPeNy BOAHBIX PACTBOPOB, KAUYECTBEHHbIE pEakUUH Ha cyiabdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HAa KAaTUOH AaMMOHMS, peIIaTh HKCIEPUMEHTAIBHBIE 3aJa4d [0 TeMaM
"Meramel" u "Hemerajuibl") B COOTBETCTBHH C MpaBHJIAMH TEXHUKH O€30MacHOCTH TIPHU
oOpammeHnn ¢ BewiecTBaMH W J1aODOpaTOpPHBIM OOOPYAOBAaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3aluCH YpPaBHEHMH COOTBETCTBYIOIIMX pPEAKUHUN U
(bopMyIHpPOBaTH BBIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB,

I19. chopMUpOBAaHHOCTEP YMEHHsSI AaHAIM3HPOBATH XUMHYECKYID  HMH(GOPMALHIO,
NOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpenctB MaccoBoil mH(popmauuu, cerb HMHTepHeT u
ApyTHe);

IT10. chopmMupoBaHHOCTh YMEHHUI COOMOIATh MPABUIIA SKOJOTHYECKH LENeco00pa3HOro
noBeZieHUsT B OBITY M TPYIAOBOH MEATENBPHOCTH B LENAX COXPAHEHUS CBOErO 370POBbSI U
OKPY>Karolled MPUPONHON CPenbl, YUUTBIBATH ONACHOCTb BO3JECHCTBUS HA >KUBbIE OPraHU3MBbI
ONpEEICHHBIX BEIIECTB, TOHUMAsl CMBICI MTOKA3aTeNs IPENEIbHON AOMYyCTUMON KOHLIEHTPALUY,

IT11. nmna obOydarommxcss C  OTPaHUYEHHBIMH  BO3MOXKHOCTSIMA  3JOPOBBSL
c(pOpPMHPOBAHHOCTb YMEHHUSI NPUMEHATh 3HAHUSI 00 OCHOBHBIX JAOCTYIHBIX METO/AAX NMO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUH,

IT12. ngna cnemblx W CHa0OBHAAIMUX OOyYarOmUXcs: CPOPMHPOBAHHOCTH YMEHUS
UCTIONIb30BaTh peNbe(PHO TOUeUHYI0 cucTeMy oOo3Hauenwmii JI. Bpaiins s 3anucu XUMUYECKUX

bopmy .

Oco6oe 3HaYeHNe AHCUMIIMHA HMeeT npu dopmuposanuu u pazsutun OK:




OK 2. Opranu3oBblBaTh COOCTBEHHYIO NESTEJILHOCTb, OINPENENATh METOABl PELICHUS
npodecCHOHaIbHBIX 3a7a4, OLEHNBATh X 3()()EKTUBHOCTD U KaueCTBO.

OK 3. OueHuBaTh PUCKH U MPUHUMATD PELICHUS B HECTAHIAPTHBIX CHTYaLHsX.

OK 4. OcymecTBiATh IOWCK, aHAIM3 U OLEHKY HH(pOpMaLuu, HEOOXOmUMON Iuis
NOCTAHOBKU M pELIeHUs NPO(EeCCHOHANbHBIX 3a7a4, MNPO(EeCCHOHAIBHOTO W JIMYHOCTHOTO
Pa3BUTHSL

OK 6. PaboraTp B KOJJIEKTHBE M KOMaHJE, B3aUMOIEHCTBOBaTh C PYKOBOJCTBOM,
KOJIJIETaMH U COLIUAJIbHBIMU TTAPTHEPAMH.

OK 7. CtaBuTh LEIH, MOTHBHPOBATH NEATEILHOCTh OOYHYAIOLINXCS, OPraHU30BBIBATh U
KOHTPOJHMPOBaTh HX padoTy ¢ mnpuHATHEM Ha cebsd OTBETCTBEHHOCTH 3a KauyeCTBO
00pazoBaTeNbHOrO IpoLecca.

OK 8. CamocTosITeIbHO OMNpeneNaTh 3agadd NpPO(PEeCCHOHANTBHOTO M JIMYHOCTHOTO
pa3BUTHs, 3aHUMATbCA  CaMOOOpa3OBaHUEM, OCO3HAHHO  IUJIAHUPOBATh  IIOBBILICHHE
KBaJM(PHUKALIUK.

OK 9. OcymecTtBisTh MpodhecCHOHANBHYIO AESTENIbHOCTh B YCJIOBUSX OOHOBJICHUS €€
LeJiel, CoAep KaHusl, CMEHbI TEXHOJIOTUH.

JIMYHOCTHBIE Pe3VIbTATHI PEATH3ALNH NPOrPAMMBI BOCHHTAHUS:

JIP 09. CosHaromuii IEeHHOCTh JKU3HH, 30pOBbs U Oe3onacHoctu.  Cobmoparommuii u
MPOMAraHIUPYIOIINI 370pOBBIA 00pa3 KU3HU (3MOPOBOE MHUTAHUE, COOJIONEHHE TUTHEHBDI,
PEKUM 3aHATHH M OTHbIXA, (PHU3MYECKas aKTUBHOCTb), NEMOHCTPUPYIOIIUN CTpEMJIEHHE K
(u3nuecKkoMy COBEPIIEHCTBOBAHMUIO. IIposBistonuii co3HaTeNbHOE 1 OOOCHOBAHHOE HETIPHSITHE
BPEIHBIX MIPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yrnoTpeOiIeHne akorois, HApKOTHUKOB,
NICUXOAKTUBHBIX BEILIECTB, A3apPTHBIX Wrp, JIOOBIX (OpM 3aBUCHMOCTEH), NECTPYKTHBHOTO
NOBEICHHS B OOIIECTBE, B TOM YHCJIE B IU(PPOBOI cpene

JIP10. bepexnuBO OTHOCAIIMNICSA K MNPUPOJHOMY HACJIEIMIO CTPaHbl M MHpA,
NPOSIBISTIOLTNI C(HOPMUPOBAHHOCTD HKOJIOTHYECKOH KYJIBTYPbl HA OCHOBE IMOHMMAHUS BIWSHUS
COLMANBHBIX, HKOHOMHYECKMX U MNPOoeCcCHOHANIBbHO-IPOU3BOACTBEHHBIX IMPOIECCOB HA
OKPYXXaroILIyI0 cpeay. Brlpaxkaromuil AesSTeNIbHOEC HENPUATHE ACUCTBUI, NPUHOCALIUX BpPeEn
NPUPOZE, PACIO3HAIOIIMNA OMACHOCTH Cpenbl OOWTAHUS, MNPEeNYNPEeKAAOMUN PUCKOBAHHOE
NOBEACHUE APYTUX PaXKIaH, MONYJSIPUIUPYIOIIHNNA CTOCOObI COXPAaHEHUs] TAMATHUKOB TIPUPOJIBI
CTpaHbl, PErHOHA, TEPPUTOPHH, IOCENECHHs, BKIOUEHHBIH B OOIIECTBEHHBbIE WHUIMATHUBBI,
HarpaBJICHHbIE Ha 3200Ty O HUX

1.4. PexomeHnayeMoe KOJIH4ECTBO YACOB HA 0CBOEHHE NMPOIrPaMMBbl JHCLHHMIIJIHHBI:
o0s13aTeNIbHOM ayIUTOPHON y4ueOHOM Harpy3ku obydatomerocs - 70 Jaca,
CaMOCTOSITENILHOM pabOThl 00yHarOIIerocs - 2 4acoB.



2 CTpykTypa u coaep:KaHHe 001e00pa30BaTeIbHONH TUCHHILIMHBI

2.1. O6beM AMCUUNJIHHBI H BUABI y4eOHOH padoThl

Bun yueOHoii padoThI

O0BeM yacoB

O0s13aTenbHas ayuTopHas yuebHast Harpy3ka (Bcero) 70
B TOM YHCJIE!

TeopeTnyeckoe oO0ydeHue 32
MPAKTUIECKUE 3aHATHSA 38
B ¢hopme npakTudeckoil moarotosku (mpodeccnoHaabHO 28
OPUEHTUPOBAHHOE CONIEPKAHHE )

meopemuueckoe 00yyenue 10
npakmuueckue 3auamus 18
CamocTtosiTenpHast pabota (Bcero) 2
MHanBrayanpHbIN NPoeKT (na/Her)™* ™ HET

/Ipomescymounas ammecmayusi 6 hopme oudhdhepenyuposantviii 3auem




2.2. TemaTH4yeCcKuH IJIAH U COAEPKAHHE TUCLHILJIMHDBI

[lepuonnueckas cucrema xumuueckux osjeMeHTOB J[M. Menneneea. ®@u3anueckuili CMBICH
ITepuonuueckoro 3akoHa /.M. Menneneesa. 3akOHOMEPHOCTH U3MEHEHUsS! CBOMCTB XUMHUYECKUX
PIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHHEM
xuMudeckoro snementa B Ilepuonudeckoii cucremMe. MUPOBO33pEHUECKOE U HAyYHOE 3HAYEHHE
[Mepuoanueckoro 3akona J{.U. Menneneesa. [Iporroser [ 1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

Pelienne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKMX  33JaHUM Ha  XapaKTepU3alHio

HaumenoBanme Coaep:kaHue yueO0HOro MaTepuaJa (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem Yposenb
pa3fesioB U TeM JadopaTopHbIe U MPAKTHYECKHEe 3AHSTHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYMH) 4acoB O0CBOEHHUS
1 2 3 4
Pazoen 1. Ocnogst cmpoenus geuyecmea 6
Tema 1.1. Conep:xanne yueOHOro MaTepuaa 4
Cmpoenue amomos / CoBpemeHHass Monenb cTpoeHust atoma. CHMBOJMYECKMHM S3BIK XUMHUH. XHUMHUYECKUH] 2 1
XUMUHUECKUX ITIeMeHmOs BIIEMEHT. DNEeKTPOHHAs KOHpHUrypamnus atoMma. Knaccudukanust XAMHUYIECKHX 3JIEMEHTOB (S-,
i npUpoOd Xumu1ecKoi p-, d-omemeHtbl). BaneHTHBIE 3JEKTPOHBL BaneHTHOCTb. DJEKTPOHHAas TNPHPOIA
ceasu XUMHYECKOH CBSI3U. DJIEKTPOOTPULIATEIBHOCTh. BUABI XUMHUECKOW CBsI3U (KOBAJICHTHAS,
WOHHAs, METAJIJTHYECKast, BOAOPOAHAs) U CIIOCOOBI ee 00pasoBaHHUs
[IpakTuueckue 3ausaTus Ne 1 Pemnenue 3amanuil Ha UCMOIB30BAHNE XUMHUYECKON CHMBOJIMKU H 2 2
Ha3BaHUN COEIMHEHUI 10 HOMEHKJIATYpe MEXIyHApOIHOIO COK3a TEOPETUUECKON U MPUKIaAHON
XUMHM W TPHUBHAJBHBIX HA3BaHUH U1 COCTaBJICHUS XHMHYECKHX (OPMYJ ABYXaTOMHBIX
COeAMHEHUI (OKCHIOB, CYJb(UIOB, THAPUAOB U T.M.) U APYIHX HEOPraHMYECKUX COCAMHEHUH
OTENbHBIX KJIACCOB.
ITpakTHyeckne 3aJaHUsl Ha YCTAHOBJIEHHE CBSI3M MEXIY CTPOEHHEM aTOMOB XUMHYECKHUX
PJIEMEHTOB U MEPUOANYECKUM U3MEHEHHEM CBONCTB XUMUYECKUX 3JIEMEHTOB U UX COeIMHEHUH B
COOTBETCTBUU C NOJOxkeHUeM [leprnoandeckoi CUCTEMBL
Tema 1.2. Conep:xanne yueOHOro MaTepuaa 2
Ilepuoouueckuit 3akon u
mabnuya /1. 1. [pakTuyeckue 3ansiTus Ne 2 2 2
Menoeneesa Ipogheccuonanvno opuenmuposantoe cooeprucanue




XUMHUYECKUX 3JIEMEHTOB «Meranniyeckue / HEMETAJNIMYECKUE CBOJCTBA,
PIEKTPOOTPULIATENIBHOCTD XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUM C MX 3JIEKTPOHHBIM
CTPOCHHEM U TMOJOXCHUEM B MEPHUOJUYECKONH CHUCTeMe XHMHYeCKuX odJjemeHtoB J[H.
Menneneesa»

Pazoen 2. Xumuyeckue peaxuyuu

10

Tema 2.1. Tunwi
IXUMUYeCKUX PeaKyuil

Conep:kaHue y4eOHOro MaTepHasa

2  |[Knaccudukanmst ¥ THIBI XUMHYECKUX PEAKLHH C y4acTHEM HEOPraHWYeCKHUX BELIECTB.
CocraBieHne ypaBHEHHI peakuuil COeIUHEHMs, PA3JIOXKEHUs, 3aMeIleHus, OOMeHa, B T.4.
peaxLnii TOPEHUs], OKUCIEHNUsI-BOCCTAHOBJICHUS.

VpaBHeHust  okucheHus-BoccTaHOBieHUs.  CrenmeHb  okucneHus.  Oxkuciautenb U
BOCCTaHOBUTENb. (CoOCTaBlieHHE M ypaBHHBAHHUE OKHCIUTENbHO-BOCCTAHOBUTENBHBIX
peakuuii METooM 3JIeKTPOHHOro Oananca. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU B
MPUPOAE, NPONU3BOICTBEHHBIX ITPOLIECCAX U KU3HEACSITENbHOCTH OPTraHU3MOB

[pakTuueckue 3ansiTusa Ne 3

KosruecTBeHHbIE OTHOIIEHHS B X UMUK, OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XIMUU U PACUEThI
[0 ypaBHEHHUSM XMMHYECKHX peakiuii. Mob Kak eIMHHUIA KOJWYeCTBa BemecTBa. MospHast
Macca. 3aKOHbI COXPaHEHHS MacChl M JHEPrHH. 3aKOoH ABoraapo. MossipHbIi 00bEM ra30B.
OTHOCHTENIbHAS T[UIOTHOCTH Tra30B. Pacyerbl 1O ypaBHEHHWSM XUMHUYECKHX pEaKIUil ¢
HCTIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIECTBA

Tema 2.2.
D1ekmpoiumuyecKkas
ouccouuauus u UOHHLLIL
oomen

Conep:kaHie y4eOHOro MaTepHasia

3 Teopust onexTponuTuueckod auccouuauuu. HWoOHBL  DNEKTPOJUTBL, HE3JIEKTPOJIUTHL
Peakiyn nonHoro oOmena. CocTaBieHHe peakiii HOHHOrO OOMEHa MyTeM COCTaBIICHHS UX
MOJIHBIX U COKPALLEHHBbIX MOHHBIX ypaBHeHUH. KUcIOTHO-OCHOBHBIE peakuuu. 3afaHus Ha

COCTaBJICHUE UOHHBIX PEaKLUi

[IpakTuueckue 3ansiTusa Ne 4

JTaboparopHas paboTa “THIBl XUMUYECKUX PEaKIHN .

HccnenoBanue TUNOB (TI0 COCTaBY M KOJMUYECTBY UCXOIHBIX U O0OPa3YIOIIUXCSI BELIECTB) U
MPU3HAKOB XUMUYeCKuX peakiuii. [IpoBeneHne peakiuii HOHHOro 0OMeHa, ONpeneIeHIe CPeabl
BOJIHBIX PaCTBOPOB. 3aJlaHUs HA COCTaBJIEHUE HOHHBIX peakLuil

[pakTuueckue 3ansiTusa Ne 5

KonTpomnbHas padota 1o Teme CTpoeHHe BeIeCTBA U XUMUYECKHE PEeaKIIUU




Pazoen 3. Cmpoenue u c6oiicmea HEOPZAHUYECKUX GEHLECHE

16

Tema 3.1.

Conep:kaHue y4eOHOro MaTepHasa

Knaccudurauus,
HOMeHK1amypa u
cmpoenue
Heopzanu1ecKux eeuyecms

4 IMpenmer Heopranmueckoi xumuu. Kinaccupukanus Heopranndeckux BewecTs. IIpocTeie U
ciokHbIe BemecTBa. (CHOBHBIE KJIACCHI CJOXHBIX BEIIECTB (OKCHABI, THIPOKCHBI,
KHCJIOTBI, COJH). B3anMOCBsI3b HEOPraHWYEeCKHUX BEINECTB. ATrperaTHble COCTOSHUS]
BemecTBa. Kpucrammmdeckue u amopdHble BemecTBa. THUIBI KPUCTATMYECKHX PEIIETOK
(aToMHas1, MOJNEKYJIApHAsi, WOHHAs, METAJUIMYecKas). 3aBHCUMOCTb (PU3NYECKUX CBOHCTB
BELlECTBA OT TUMA KPHUCTAUNIMYECKOM peLIeTKH. 3aBUCUMOCTb XUMHUYECKOM aKTHBHOCTH
BELIECTB OT BUAA XUMHUYECKOW CBSI3M W THUNA KPUCTAJUIMYECKOW pewmeTku. lIpuunHsbl
MHOT000pa3Hst BELIECTB

[IpakTuyeckue 3ansiTusa Ne 6

HomeHknaTypa HEOpPraHMYECKHWX BELIECTB. HA3BAHHE BEIIECTBA HCXOMAS U3 HUX XHUMHUYECKOH
(opMyJIBI MM COCTaBJICHHE XHUMHUYECKOW (OPMyJbl HMCXOAs W3 HA3BaHUS BELIECTBA IO
mesxayHaponHoi (MIOITAK) nnm TpuBHanbHON HOMEHKJIATYpE.

Pemenne nmpakTHUECKUX 3aaHUHN MO KiacCU()HUKALMY, HOMEHKJIATYPE U XUMUYECKHM (hopMytaM
HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB (YrapHBIN Ia3, yIIIEKHUCIBIN ra3, aMMHUAK, TalleHas]
M3BECTh, HETAlCHAs W3BECThb, NMHUTHEBAas COAA WU APYTHX). HA3bIBaTh M COCTABIATH (POPMYIIb]
XUMHYECKHIX BEIIECTB, ONPEACISITh IPUHAMIIEKHOCTD K KIIaccy.

McTouHnkn XuUMHU4eckol uHpopManuu (CpenacTs maccoBod HH(pOpManuy, cetb HMHTEpHET U
npyrue). [lonck naOpMaIuN Mo Ha3BaHUAM, HASHTH(HUKATOPAM, CTPYKTYPHBIM (OpMyiam

Tema 3.2. Qusuxo-

Conep:kaHue y4eOHOro MaTepHasa

XuMuueckue ceoiicmea
HEeOPCAHUUECKUX setieCcme)

S lpogpeccuonanvno opuenmuposannoe cooepricanue

Mertambl. OO0mme pusndeckne 1 XUMHUYECKHE CBOMCTBA MeTaJIOB. CriocoOBI MOJTyUEHHS.
3HaYeHWe METAJUIOB U HEMETAJUIOB B TPUPONE M JKU3HEACATENbHOCTH 4YeNOBEKa H
opraan3MoB. Kopposust MeTanioB: BHIbI KOPPO3HH, CIOCOOBI 3AIIUTBHI METAJUIOB OT]
KOpPPO3UH

6  Ipoheccuonanvno opuenmuposanmoe cooepicanue
Hemeramnel. OOmme Qu3nveckne M XUMHUYECKHE CBOHCTBA HEMETAJIOB. | HUIHYHBIC
cBotictBa HemerayuioB IV— VII rpynn. Knaccudukaimss u HOMEHKIATypa COEIWHEHHH

HeMeTasIoB. KpyroBopoThI GMOT€HHBIX 3JIEMEHTOB B ITPHPOIE




OpZAHUUECKUX eenuiecmnie

BaJIeHTHOCTU. (OCHOBHBIE ITOJIOXKEHUS TEOPUU XUMHUYECKOI0 CTPOCHHUA OpPraHUYCCKUX]

coenuneHniit A. M. bytnepoBa. YriepoaHblil CKeIeT OPraHnueCKON MOJIEKYJIbl. 3aBUCUMOCTH|

7  \pogheccuonanvrno opuenmuposannoe cooeprcanue 2
XuMHuecKkne CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHWX BellecTB (OKCHAOB,
TUAPOKCUIOB, KHCIOT, coyiell W ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB IMPOCTHIX
BELECTB, BOAOPOAHBIX COCUHEHNMN, BBICHINX OKCHIOB U TMIPOKCUIOB
[IpakTuueckue 3ansiTus Ne 7 2
Ipogheccuonanvno opuenmuposantoe cooeprucanue
CocTaBieHHe ypaBHEHMH XUMHUUYECKMX peakUui C y4acTMeM TMPOCTbIX U  CIIOKHBIX]
HEOPraHUYeCKUX BELIECTB. METAJIOB M HEMETAJIOB, OKCHUIOB METAJUIOB, HEMETauIOB U
aM(OTEPHBIX 3JIE€MEHTOB; HEOPTraHMYECKHX KHCIOT, OCHOBAHMH M aM(OTEPHBIX THAPOKCHIIOB,
HEOPTraHUYECKUX COJIEH, XapaKTEePU3YIOLIUX UX CBOMCTBA.
Perienre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a4aHUI HA CBOMCTBA, COCTAB, MOJy4YECHHE
1 0€30MacHOe MCIOJNb30BAHUE BAKHEHININX HEOPraHMYECKUX BEIECTB B OBITY M MPAKTHYECKOM
NEesATEeIbHOCTH Y€JIOBEKa
Tema 3.3. Conep:xanne yueOHOro MaTepuaa 4
Hoenmudurayusn [IpakTuueckue 3ansiTusa Ne 8
HeopeaHuieckux eemiecms]Ipogheccuonaivno opueHmuposannoe cooepicanue
laboparopHast padora «MneHTuduKamysi HEOPraHUIECKIX BEIIECTBY.
Perienre 3KCIEpPUMEHTANBHBIX 33/1ad MO0 XMMUYECKUM CBONCTBAM METAJUIOB U HEMETAJUIOB, IO
PaCIO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUI METAJJIOB U HEMETAJLIIOB.
MnerTrndukaus HEOPraHMYECKNX BEIIECTB C HCIIOJIb30BAHIEM UX (PH3MKO-XMMHYECKUX CBOWCTB,
XapaKTEePHBIX KadeCTBEHHBIX peakiuii. KadecTBeHHbIe peakunu Ha cynbdar-, kapOoHaT- H
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI
[pakTuueckue 3ansaTus Ne 9 2
KonTpomnpHas pabota 1o Teme CBOICTBA HEOPTaHUYECKHIX BEIIECTB
Pazoen 4. Cmpoenue u ceoiicmea opzaHuiecKux 6ew,ecmes 24
Tema 4.1. Conep:xanne yueOHOro MaTepuaa 4
Knaccudurayus, 8 [TosiBneHne U pa3BUTHE OPTAHMYECKON XMMUHU Kak Hayku. [IpenMer opraHMueCKON XUMHH. 2
CHipocrue U MecTo 1 3HaUeHHE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
HOMeENKTanmypa XUMHUYECKOE CTPOEHHE Kak NOPSAOK COEIMHEHUs aTOMOB B MOJIEKYJE€ COINIACHO HX




CBOICTB BEILECTB OT XUMUYECKOIO CTPOEHUS MOJIeKYJ1. 30Mepusi U nu30Mephl.

[Mousite o GpyHKIMOHATBHOM rpymme. Pagukan. [TpuHiune! kiaccudukanum OpraHuYeCcKuX
coeAuHEeHN. MexayHapoiHas HOMEHKJIaTypa U NMPUHLMUIIBI HOMEHKJIATYPbl OPraHUYeCKUX|
coequHeHuii. [loHsaTne 00 a3oTcomep:KaIUX COEOUHEHUSIX, OWMOJIOrMYECKH AaKTUBHBIX]
BelecTBax (yrieBomax, >Kupax, Oenmkax ¥ Jp.), BBICOKOMOJICKYJSIPHBIX COEAMHEHHSIX]

(MOHOMEp, TIOJTUMED, CTPYKTYPHOE 3BEHO)

[pakTuyeckue 3ansTusa Ne 10

HomeHknaTypa OpraHn4ecKux COEAMHEHHH OTHENbHBIX KJIaCCOB (HACHIIIEHHBIC, HEHACHIIIICHHBIE
U apOMAaTHUYECKHE YIIIEeBOAOPOIbI, CIIUPTHI, (DEHOJBI, aJIbACTH/IbI, KETOHBI, KapOOHOBbIE KUCIIOTH]
u n1p.) CocraBlieHHe MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKHX BEIIECTB
OTHAENBbHBIX KJIACCOB, WCHOJB3ysl WX Ha3BaHUA @O CUCTEMAaTUYeCKOH U TPUBHUAIBHON
HOMEHKJIAaType (3THJIEH, aueTHsieH, DIuUepuH, (ernon, ¢GopManbaerua, YKCyCHas KHCIIOTa,
rnunuH). Pacuersl mpocreiimedi GopMybl OPraHUYECKOH MOJIEKYJIbl, MCXOMAS M3 3JIEMEHTHOIO
cocrara (B %)

Tema 4.2. Ceoiicmea
Opeanuieckux
coeounenuil

Conep:kaHue y4eOHOro MaTepHasa

12

9

DQusuro-xumuyeckue ceolCmea OP2aHUYeCKUX COeOUHEHUTI OMOENbHBIX KIACCO8
(ocobennocmu Kiaccupurkayuu U HOMEHKIAMYpPsl GHYMPU KIACCA;, 20MON02UYeCKUll pso U
o0wasn popmyna; usomepus,; usuyeckue ceolCmMea; XumMuyecke coUcmed; cnocoovl
nonyuenus,):

— TpeAeNbHBIE YIIIEBONOPONbI (AJKaHBI M IMKJIOANKaHbI). ['OpeHne MeTaHa Kak OIUH U3
OCHOBHBIX HCTOYHUKOB TEIJIa B TNPOMBIMIJIEHHOCTH H ObiTy. CBOWMCTBA NPHUPOIHBIX
YTIIEBOAOPOAOB, HAXOKACHUE B MPUPOJE U MPUMEHEHHE AJIKAHOB,

— HempenesbHbIE (QTKEHBbl, AJKHHBI W AJKaJUeHb]) U apOMATHYECKUE YTIEBOAOPOMBI.
["openune arernsaeHa Kak UCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU Uil CBAPKH U PE3KH|
METaJJIOB

10

Qusuro-xumuyeckue  cGOUCMEA  OPLAHUYECKUX  COCOUHEHUN  OMOENbHBIX  KIACCOS
(ocobennocmu Kaaccupukayuu U HOMEHKIAMypsl GHYMPU KIACCA; 2OMON02UYECKUll pso U]
oOwasn opmyna; uzomepus; qusuveckue cGOUCMEA; XUMUYECKUe CE0IICMEA; CHOCOOb
nonyuenus,):

— KHCIIOPOACOAEPIKAINE COeNUHEHHs (CIUPThI U (EeHOIBbI, KapOOHOBBIE KHCIOTHI M 3(HUPHI,

AJIBACTUABI U KETOHBIL, KHPBHI, YFJIGBOI[bI). HpaKTI/ILIeCKOG NMPUMEHCHUE JSTUIICHIJIMKOJIA,




rnuuepuna, ¢enona. IIpumenenue ¢opmanbaeruna, aneranbAeruga, YKCYCHONH KHUCIIOTBL
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOIOIITHE CBOMCTBA MbLIA

11 |Qusuxo-xumuveckue  C80IUCMEA  OPSAHUYECKUX — COCOUHEHUl — OMOENbHBIX  KIACCOG
(ocobennocmu Kaaccupukayuu U HOMeHKIAMYpsl GHYMPU KIACCA; 2OMON02UYECKUli pso U]
oOwan opmyna; uzomepus; qusuveckue cGOUCMEA; XUMUYECKUe C80IICMEa; CHnocodbl
nonyuenus,):

— a30TCoAepIKAINe COeNUHEHNs (AMUHBI 1 AMHHOKHUCIIOTHI, Oeki). BBICOKOMONEKYIISIpHBIE
COeMHEHUs1 (CHHTETHYECKHe ¢  OHOJIOrMYeCKH-aKTHBHBIE). MOHOMEp, MoJuMep,
CTpykTypHOEe 3BeHO. IlommMmepm3auusi STWI€Ha Kak OCHOBHOE HAIIPABIEHHE €ro
HICTIOJIb30BAHSL.

['eHeTHUECKAS CBSI3b MECXKAY KjlaCCaMU OPraHu4Y€CKUX COGI[I/IHGHI/II\/'I

[paxTuueckue 3ansaTus Ne 11

CBOIiCTBAa OpPraHUYECKUX COSAMHEHUH OTAENBHBIX KJIACCOB (TpUBHANbHAS W MEKAYHApOIHAs
HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CIOCOOBI TMOJyd4eHUs). TMpeneibHble (alKaHbl U
[[UKJIOAJIKAHBI), HeTpeAeNbHble (aJKEHbI, aJKWHbI W aJKaAHUeHbl) W  apPOMaTUYECKUE
YTJICBOIOPOABI, CIUPTHI U (PEHOJNBI, KapOOHOBBIE KUCIOTHI M 3(UPBI, ambAeruibl U KETOHBI,
AMHUHBI W AMHMHOKHCJIOTBHI, BBICOKOMOJIEKYJIIPHBIC COEAMHEHHUS. 3aJaHusi Ha COCTaBJICHHUE
VPaBHEHUN XMMHUYECKUX PEAKLUN C y9aCTUEM OPTaHWYECKHUX BEIIECTB Ha OCHOBAHHUH HUX COCTaBa
1 CTPOEHUS

[pakTuyeckue 3ansTusa Ne 12

CocraByieHne cxeM peakiuil (B TOM 4HCIE MO TPEIJIOKEHHBIM LIEMOYKaM TPEBPAIlCHHIA),
XapaKTePU3YIOLINX XUMHUYECKHE CBOMCTBA OPTraHMYECKUX COENMHEHHH OTAENbHBIX KJIaCcCOB,
criocoObl WX TOJIyYeHUS] W Ha3BaHUE OPTraHWYECKUX COENWHEHWH IO TPUBHUAJIBHON WIIN
MEXKTYHAPOIHON CHCTEMAaTUYECKON HOMEHKIIAType.

Perennie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN HA CBOWCTBA OPTaHUYECKHX
COEIMHEHUI OTAEIBHBIX KJIACCOB

I[pakTuyeckue 3ansTusa Ne 13

IIpogheccuonanvno opuenmuposanmoe cooeprcanue

JlabopaTopHast padora “TIpeBpaieHuss OpraHMIECKUX BEIIECTB MPU HArpEeBaHUU".

[MonyueHwe sSTuUEHA W H3yYEHHE €ro CBOWCTB. MoaenupoBaHHE MOJEKYJT W XHMHUYECKHX

MpEeBpalLeHUii Ha IPUMepe 3TaHa, STUIEHA, aleTUIIeHa U JIp.




Tema 4.3.

Conep:kaHue y4eOHOro MaTepHasa

Hoenmuguxayus

OpZAHUYECKUX —Beuiecms,
X 3HaYenue u
npumenenue é 6s1mosoit u

npoU3600CcMEEenH O

12 |buoopranuyeckne coenuHeHus. IlpuveHenme u Owonorudyeckas pojb  YIJIEBOIOB.
OxucieHne yrieBoAOB — HUCTOYHUK SHEPTHH JKUBBIX OpraHusmMoB. OOmacTu NmpuMeHEHHs
aMHUHOKHUCIOT. llpeBpamenust OenkoB mnuimu B opraHusme. buojormyeckue (yHKIUH
OenkoB. bronornyeckue GyHKIUHN KUpOB. POsb OpraHn4eckoil XUMHUH B PELICHUH MpodieM

ULLEBOH 0e30MacHOCTH

OeaAme b HOCIHU Ye/106eKd

Ponb opraHudyeckoli XUMHH B pelleHHH MpobieM sHepreTndeckoil Oe30macHOCTH, B

Pa3BUTHU MEOHULUHBL, CO3JaHWKM HOBLIX MATEPHUAJIOB, HOBBIX HWCTOYHUKOB OSHEPIrUY

(anmpTepHATUBHBIE MCTOUHUKH SHeprun). OmacHOCTb BO3MEHCTBHSI HAa JKUBBIE OPTaHU3MBI
BELIECTB  OTHEJbHBIX

OpPTaHUYECKUX KJIACCOB  (YIJIEBOAOPOBI, beHosl,

XJIOPOPTaHUYECCKUEC TMPOU3BOAHLBIC, aAJbACTUABI U Hp~); CMBICJI TIOKA3aTECJIA MPEACIIbHO

CIIUPTHL,

I[OHYCTPIMOP'I KOHUCHTpPALWH

[IpakTuyeckue 3ansTusa Ne 14

Ipogheccuonanvno opuenmuposannoe cooeprucanue

JlabopaTopHast padora: “UneHTrdukanys opraHuUECKUX COSTMHEHUNH OTETBHBIX KJIACCOB™
MnerTndukauss OpraHUYeCKUX COCOMHEHUH OTHENbHBIX KJIAcCOB (Ha IpHMeEpe AalbIerHIOB,
Kpaxmajia, YKCYCHOH KHUCJIOTBI, O€JIKOB W T.I.) C HCIHOJb30BAHHEM HUX (HU3HKO-XUMHUYECKUX
CBOICTB M XapaKTEPHBIX KAUE€CTBEHHBIX peakuuil. JleHaTypauus Oenka npu HarpeBaHUH. L[BeTHbIE
peakunn OenkoB. BO3HMKHOBEHHE AHAJIUTHYECKOTO CHTHAJA C TOYKU 3PEHHUs] XUMHUYECKHX
MpPOIIECCOB TPU TPOTEKAHWH Ka4deCTBEHHOW pEaKkLUH, IO3BOJSIIOMEH WACHTH(PUINPOBATH

MPECAJTIOXKCHHBIC OPTaHUYCCKUE BCIIECTBA

[pakTuyeckue 3ansaTusa Ne 15
KonTtpomnpHas pabota 1o Teme CTpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

\Pazoen 5. Kunemuueckue u mepmoduuamuttecxue 3AKOHOMEPpHOCMU RPOMEKAHUA XUMUUECKUX peakuuﬁ

Tema 5.1.

Conep:kanue y4eOHOro MaTepHasa

Ckopocmp
pearkyuii.
Xumuueckoe pasnogecue

XUMUUECKUX]

14 |CKOpPOCTb peakIHH, €€ 3aBUCHUMOCTb OT PAa3jIMYHbIX (PAKTOPOB: MPUPOABI PEArHPYIOIINX
BELLECTB, KOHLIEHTPALIUU PEarupyoMNX BELIECTB, TEMIEPATYPhl U MJIOIAAN PEAKLMOHHOM
MOBepXHOCTH. TermioBble 3(PQPEeKThl XUMUYECKHX peakiuuil. DK30- U JHIOTEPMUYECKHE,
pEeaKLuu.

OOpatumocTh peakuuil. XUMHYECKOE pPaBHOBECHE W €ro CMEIICHHWe IO JeHCTBUEM

pa3u4HbIX (PaKTOPOB (KOHLEHTpALUSl PEareHTOB WM TPOAYKTOB PEAKLUH, AABICHHE,




TeMIeparypa) sl CO3JaHMsI ONTHMAIbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHUX MPOLIECCOB.
[ Ipuaumn Jle Ilatense

[IpakTuyeckue 3ansaTusa Ne 16

IIpoheccuonanvno opuenmuposannoe cooepiicanue
PerrieHne mpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUH Ha aHAIN3 (PAKTOPOB, BIUSIOLINX HA U3MEHEHHE
CKOPOCTH XMMHYECKOH PEaKINH, B T.4. C MO3MLUN SKOJIOTHYECKH LEJIECO00Pa3HOTO MOBEICHUS B
OBITY W TPYAOBOH JNEATENBHOCTH B ILENSIX COXPAHEHHS CBOETO 3M0POBbS M OKPYXKAMOIIEH
MPUPOAHON CpPEMBL.
Perienre NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHMil Ha npuMeHeHue npuHuuna Jle-Illatenve s
HAXOXKICHUS HATPABJICHUS CMEIIEHHsI PAaBHOBECHS XMMUYECKOH peakuuu M aHajdn3 (PakTopos,
BIIUSIOIIUX HA CMELIEHNE XUMUYECKOrO PABHOBECHS

Pazoenr 6. Pacmeoput

Tema 6.1.
Ionamue o pacmeopax

Conep:kaHue y4eOHOro Matepuaa

15 |pogheccuonanvno opuenmuposannoe cooeprcanue
PacTtBoperne kak (usuko-xuMmuueckuii mpouecc. PactBoprel. CrocoObl NPUTOTOBJICHUS
pacTBOpOB. PacTBOpuMOCTh. MaccoBasi 1011 paCTBOPEHHOrO BewecTsa. CMbICT MOKa3aTess|
MpeaebHO JOMYCTUMON KOHLIEHTPAlLMM U €ro MCIOJNb30BaHHE B OLEHKE SKOJOTMYeCKOH
0€301macHOCTH.

[MpaBusa SKOJIOTUYECKH LEIecO00OPa3HOro NMOBEACHUS B ObITY M TPYIOBOW AEATENBHOCTU B
LeJIAX COXPAHEHHUs CBOEro 370pOBbS U OKpYXKaloIled NPUPOIHOW Cpeabl, OMNAaCHOCTH
BO3EICTBUS Ha KUBbIE OPraHU3MbI OIPEEIEHHbIX BEIIECTB.

Pelnenne MpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33aHUN Ha pacTBOPBHI, UCIOIb3yEeMbIE B

OBITOBOM U POU3BOJACTBEHHOM NESTEIBHOCTH YEJIOBEKA

Tema 6.2.
Hcceaedoeanue ceoiicme
pacmeopos

Conep:kaHue y4eOHOro MaTepHasia

[pakTuyeckue 3ansTusa Ne 17

IIpogheccuonansvno opuenmuposanioe cooepircanue

JlaboparopHast padora «IIpuroToBiIeHHE PACTBOPOBY.

[TpuroroBieHne pacTBOPOB 3amaHHOH (MaccoBod, %) KOHUeHTpamuu (C TPAKTHUKO-
OPUEHTUPOBAHHBIMH BOMPOCAMH) U ONIPENENIEHUE CPENbl BOIHBIX PACTBOPOB.

Perenne 3ama4 Ha MPUTOTOBJICHUE PACTBOPOB




Pazoen 7. Xumus 6 61my u npou3600CmeeHH Ol OessmelbHOCHIU Ye/l08eKd 6
Conepskanue yueOHOro MaTepuana 6
16 |l[Ipopeccuonanvno opuenmuposannoe cooepiricanue 2

Hosgelimne TOCTHMXEHUS XUMHYECKOW HAayKM W XUMHUYECKOW TexHojoruu. Poip xumuu B
oOecrieYeHnN HKOJIOTUYECKOH, SHEPreTHYeCKOW M TNHIIEeBOH Oe30MacHOCTH, Pa3BUTHH
MenUIUHBL. [IpaBuja moucka W aHamM3a XUMHYECKOH HHQOpMAIMM W3 Pa3IHMYHBIX
MCTOUHMKOB (Hay4yHass W y4eOHO-Hay4Has JUTEpaTypa, CPEACTBa MAcCOBOM MH(popMauuy,
cetb MlHTEpHET)
[pakTuyeckue 3ansTusa Ne 18 2
IIpocheccuonanvno opuenmuposanmoe cooepicanue
ITorck u aHAM3 KEMCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB U TEXHOJIOTHH ¢ yueToMm Oyayruen
npoeCcCHOHATIBPHON AEATEIBHOCTH 10 TEeMaM: BaXHEHINWE CTPOHUTEIbHBIE MAaTepPHAaIbL,
KOHCTPYKL[MOHHBIE MAaTepHaJIbl, KPACKH, CTEKJIO, KEpPaMHuKa, MaTepuaibl sl SJIEKTPOHUKH,
HaHOMaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, UCTOUHUKU JHEPIUM, OpPraHUYEeCKHe U MUHEpallbHbIe
y1O0OpeHHUs1, IEKapCTBEHHBIE BEIECTBA, OBITOBAS X UMHUSI.
[pakTuyeckue 3ansTusa Ne 19 2

Ipocheccuonanvno opuenmuposannoe cooepiicanue
Sammra: [IpencraBnenne pe3ynbTaToB PELICHUs KEHCOB B (JOpMe MUHU-IOKJIAAA C TIPe3eHTalnei

IIpomexkyTouHasi aTTecTanusa AP PepeHuHPOBAHHBIN 3a4eT

Bcero

70




3 YcaoBus peaqu3anu NporpaMmMbl 001meo0pa3oBaTebHOH JTUCHHIIMHBI « X MMHSD»

3.1. Tpe6oBaHHsA K MUHUMAJILHOMY MATepPHAJIbLHO-TEXHHYECKOMY o0ecrnedeHHI0

OcBoenne mnporpamMmbl  00IMEOOPA30BATENLHON Y4eOHONH MHCHMITIUHBI  «XWMHSD
MpeanoyiaraeT Hauuuue B MpodeCCHOHABbHON 00pa30oBaTEIbHON OPTaHM3AlNH, PEeaTU3yIOIeH
o0pa3oBaTeNbHYI0 TporpamMmy cpemaHero obmero obpasoBanus B mpeaenax ocBoeHus: OITOIT
CIIO nHa 0a3e ocHOBHOro 00Imero oOpa3oBaHus, CHENHATH3NPOBAHHOIO y4eOHOro KaduHeTa, B
KOTOPOM HMEETCS BO3MOJKHOCTh 00eCneunTh CBOOOAHBIA nocTynm B MHTEpHET BO Bpems
yueOHOTr0 3aHITHA U B IEPHOJ BHEYUEOHOH AEATEIBHOCTH 00yHarO X CSL.

Jiis peanusanuy MporpaMMbl TUCIUILTHHBI JOJDKHBI OBITh MPENyCMOTPEHBI CISIYIOINe
CHeUHaNbHbIE TOMEINeHUs: Yy4eOHbIH KaOMHeT XUMUU W/WiIM Y4eOHOM XMMHUYEeCKOH
nabopaTopuu.

OGopynoBanue yue0HOro kadmHera (HarjsiiHbIE TOCOOMS): HAOOPHI MAPOCTEPIKHEBBIX
Mozenell MOJIEKYJ, MOAETH KPUCTAJUINYECKHX PEIIeTOK, KOJUIEKIHMH MPOCTBIX M CIOXKHBIX
BEINECTB W/MJIM KOJUIEKLIMH TOJMMEPOB, KOJUIEKLHS TOPHBIX IMOPOJI M MHHEPAJoB, TaOnuLa
Menneneesa, yuebnbie GpunbMbl, mudpoBbie 00pa3oBaTENIbHBIE PECYPCHI.

TexHnueckue cpeacTtBa 00y4YeHHsi: KOMITBIOTED C YCTPOWCTBAMH BOCIPOH3BEICHUS
3BYKa, NPUHTEP, MYJIBTUMENUA-TIPOSKTOP C OJKPAHOM, MYJIbTUMEOUITHAast 1OCKa, YKa3Ka-
MPE3EHTEP AJIA NPE3CHTALU.

OGopynoBanue jadopaTopun H padouux MecT JAOOPAaTOPHUHM: MEH3YPKH, MMHUIETKU-
KaIeJbHUIIBI, TEPMOMETPBL, MHKPOCKOIL, JIYIIBI, MPEIMETHbIC W MOKPOBHBIC CTEKJIA, IUIAHIIETHI
IUIl KamleNbHBIX peakuyid, (QrIbTpoBaibHAas Oymara, MPOMBIBAJIKH, CTEKJISTHHBIE MPOOUPKH,
pe3uHoBble TPoOKH, (OHApPHKH, HAOOP pPEAKTUBOB, CTEKJSIHHBIE ITaJlOYKH, IITATHUBBI MJIS
npoOUpPOK; MEpHBIE IIFJIMHAPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JETUTENbHbBIE LIIIHHAPHIECKHE
(50-100 mu), cTynku ¢ mecTukoM, ¢aphopoBble YAIIKH, MUHLETHI, QUIBTPbI OyMa’KHbIE, BATa,
MapJsi, 4acOBbIE CTEKJA, 3JICKTPOIUIMTKH, JAaOOPaTOpPHBIE INTATHUBBL, CIHPTOBBIE TOPEIKH,
CIHMYKHY, pUOOp ISl TOIyYeHUs ra3oB (WK MpoOHupKa ¢ ra300TBOAHON TPyOKOii), AepikaTenu
111 IPOOUPOK, CKISIHKH UJIsl XPAHEHHsI PEaKTHBOB, Pa3laTOYHBIC JIOTKH, XUMHUYECKHE CTAKaHBI
(50, 100 u 200 mu); mmaTeau, MUHIETHI, TUTeJIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mim) u mepuble konbbl (25, 50, 100 u 200 mu), BoasiHast Oanst (Wmu
TEPMOCTAT), CTEKJIIHHbIC MAJOYKH, KOHHYeCKHe KonObl s tutpoanus (50 m 100 wmm);
WHIMKATOPHBIE TOJOCKK Uil ompeneneHus pH © craHmapTHas WHAMKATOpHAs IIKAala,
YHHUBEPCAIbHBIA HHAUKATOP; numneTky Ha 1, 10, 50 mut (umu no3aropel Ha 1, 5 1 10 mun), Oropetku
IUISL TUTPOBAHMSA, MEAUUMHCKHE mmpHuibl Ha 100—150 mn, maGopaTtopHble /UK aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmbHbIN mKad, 1 ap. mabopatopHOoe 000PYIOBAHHE.

3.2. HnpopmanoHHoe obecnedeHHe peaju3alui NporpaMmbl

OCHOBHBIE UCTOYHHKHU:

1. Tadpuenstr, O. C. Xummsa: 10-fi kmacc (OaszoBelii yposenb): yueObnuk / O. C.
labpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e usn., crep. — Mocksa: [Ipocseinenue,
2023. — 128 c.. un. - ISBN 978-5-09-107222-8. - Texkct: snekrponHbii. - URL:
https://znanium.com/catalog/product/2089902

2. T'abpuensn, O. C. Xumus. 11 knacc (6a3oBeiil yposens): yuebnuk / O. C. I'abpuensn,
H. T'. Octpoymos, C. A. Cnaagkos. — 5-e u3a., crep. — Mocksa: [Ipocsemenne, 2023, — 127,


https://znanium

[1] c: wn. - ISBN 978-5-09-103623-7. - TekcT: 9MeKTPOHHbIA. - URL:
https://znanium .com/catalog/product/2089904

3. PygsuTuc, I'. E. Xumus. 10 knacc. ba3oBblil ypoBeHb: yyuebHuK / . E. PyasuTtuc, . I
®enbamaH. - 9-e n3a. - Mocksa: M3paTenscTBo “lMpocseweHune”, 2022. - 224 c. - ISBN 978-5-
09-099536-8. - TeKcT: aneKTpoHHbIA. - URL: https://znanium.com/catalog/product/2090093

4. Pypsntuc, I'. E. Xumuna. 11 knacc. ba3oBblil ypoBeHb: yuebHuk / I. E. Pyasutuc, ®. I
®enbamaH. - 9-e n3g. - Mocksa: M3paTenscTso “lMpocseweHune”, 2022. - 224 c. - ISBN 978-5-
09-099537-5. - TeKCT: aneKTpoHHbIA. - URL: https://znanium.com/catalog/product/2090096

JonoNHNTENbHbIE UCTOYHUKMN:

www.pvg.mKk.ru (onumnuaga «fMokopy BopobbeBbl ropbi»).
www.hemi.wallst.ru

(O6pasoBatesibHbIV CaNT AN15 LUKOMIbHUKOB «XUMUA»).

www.alhimikov.net (O6pa3oBaTenbHbI CalnT A1 LWKOMIbHUKOB).
www.chem.msu.su (3n1eKTpoHHaa 6ubanoTeka No XmMmun).

www.enauki.ru (WHTepHeT-u3gaHne ana yumTeneinl «kECTECTBEHHbIE HayKWN»).
www.1september.ru (MeToguyeckasn raseta «llepBoe CEHTAOPA»).
www.hvsh.ru (OkypHan «XuMus B LLKONE»).

www.hij.ru OKypHan «XuMUsi 1 XXN3Hb»).

10 www. chemistry-chemists. com (3N1€KTPOHHbIA XYpPHaNT « XUMUKN U XUMUS»).
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCITUIIJINHBI

KOHTpOJ’lb H OLCHKA PC3YyJIbTATOB OCBOCHUA AUCLIUILTUHBI OCYINCCTBIACTCA IMPCTIOAABATCIICM B ITPOLCCCC MPOBCACHU A MPAKTHUCCKUX SaHHTHﬁ, TCCTUPOBAHUI, A
TAKXKC BBITIOJTHCHIA O6y‘IaIOH.[I/IMI/ICH UHIAUBUAYAJTbHBIX SaﬂaHHﬁ, IMPOCKTOB, I/ICCJ'IG,Z[OBaHI/II\/'I.

PesynbraThl 00y4eHus Oo6mue JInunocTHble | ®OpMBI H METOABI KOHTPOJISA H
KOMIEeTeHIHH PE3yabTaThl |OLCHKH PE3YJ/IbTATOB Oﬁy'-leHl/Ifl
(IHYHOCTHBIE, IPEAMETHBIE, METANIPEAMETHBIE)
NMPOrpamMMBbl
BOCIIHTAHHSA
JHYHOCTHBIE

JI1. B wactu TpyA0BOTO BOCIIUTAHUS: OK 02 JIP 09 |- omecHKa MUCEMEHHBIX U VCTHBIX
- TOTOBHOCTE K TPYAY, OCO3HAHHE LICHHOCTH MacTEPCTBA, TPYAOIOOHE; OK 03 P10 OTBETOB;

- TOTOBHOCTb K QKTHUBHOM JCATCIBPHOCTA TEXHOJOTHUCCKOHM U  COLMAIBLHOM
HAIPaBICHHOCTH, CIOCOOHOCTh HWHHUIMHPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBHO

BBIMOJIHSTh TAKYH) ACATEIbHOCTb;,
. - OLEHKA 3aIllUThl  IPOEKTA
- HHTEpEC K Pa3snuIHBIM cepam npodeccHoHaTbHOM ACATEIBHOCTH,

- TECTHPOBAHME;

(KOMOBIOTECPHOM NMPE3CHTALIH,

JI2. OBnancHue YHUBCpCATbHBIME yucOHBIMH TIO3HABATCIBHBIMU ACHCTBHAMU: -OIICHKA Pe3yIbTATOB
a) 6a30BBIC JTOTHUCCKUC ACHCTBHS! OK 08 e —— NPAKTHYECKHIY
- CaMOCTOSTEIBHO (DOPMYIMPOBATH M AKTYAIU3UPOBATh MPOOIEMy, pacCMaTPHBATh €€ pabor

BCCCTOPOHHE;

- YCTAaHABJIUBATDH Cy]l[CCTBCHHbIﬁ OpU3HaK MWW OCHOBaHUA dJIs1 CpPaBHCHUS,
KJIacCU(HUKALIIH 1 000OIICHUS

- OTIPEICIATE TICH ACATEIBHOCTH, 331aBaTh TAPAMETPHI Ml KPUTCPHH X TOCTHKCHHS,

- BBIABJIATH 3aKOHOMCPHOCTH U IPOTUBOPCUUA B pAaCCMATPUBACMBIX ABJICHUAX

- BHOCUTDb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATE COOTBCTCTBUC PC3YJIbTATOB LIC/IAM,
OLCHUBATH PUCKU HOCJ'IC,Z[CTBH?I ACATCIIBHOCTH,

- Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN KU3HCHHBIX HpO6J'ICM

0) 6a30BBIC UCCIICAOBATCIBCKUC JCHCTBHS !

- BJIaACTh HABBIKAMH y‘IC6HO-HCCJ’IC,Z[OBaTCHLCKOI>i nu HpOCKTHOI\/'I ACATCIbHOCTH,
HABBIKAMU Pa3peLICHUs MpodIeM;

- BBIABJIATH NPUYNHHO-CICACTBCHHBIC CBA3ZHU U AKTYAJIU3SUPOBATH 3a4a41y, BbLIABUT'ATH




TUNOTC3Y €C PCHICHUA, HAXOAUTDh apPTYMCHTHI JJIA AOKA3ATC/IbCTBA CBOUX YTBCPMCHHﬁ,
3a4aBaTh NAPAMETPBl U KPUTCPUH PELICHUSL,

- AHAJTU3UPOBATH INOJYUCHHBIC B XOAC PCHICHUA 3adavu PC3yJibTaTbl, KPUTHUYCCKU
OLCHUBATH UX JOCTOBCPHOCTD, MPOTHO3UPOBATD U3MCHCHUC B HOBBIX YCIIOBUAX,

- YMEThb NEPCHOCUTh 3HAHHMSA B IIO3HABATCIBHYIO M NPAKTHUECKYIO obOnactu
JKHU3HCACATCIBbHOCTH,

- YMETh HHTCTPHUPOBATh 3HAHHUS U3 PA3HBIX MPESAMETHBIX 0OMacTel;

- BBIABUI'aTh HOBBIC UACH, MPCIArarb OPUTrnHAIBHBIC ITOAXOAbI U PCHICHUS

- CIOCOOHOCTPD X HUCTIONB30BAHUS B IO3HABATCIBHOU H COLMANTBHOH NPAKTHKE

JI3. B 001acTi UEHHOCTH HAYYHOTO TIO3HAHHUSL

- copMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAVKH W OOIICCTBCHHOM MPAKTHUKH, OCHOBAHHOTO HA JHAJIOTE KYJBTY,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOIHKYIBTYPHOM MHPE;

- COBCPLICHCTBOBAHUC S3BIKOBOM W YHMTATCIbCKOH KYJNBTYPBHl Kak CpPEACTBA
B3aNMOJCHCTBUSA MEXKIY TOJbMH U MIO3HAHUS MHPA;

- OCO3HAHHEC LCHHOCTH HAYYHOH JCATCIBHOCTH, TOTOBHOCTb OCYLICCTBIAThH
MPOCKTHYIO U UCCIICIOBATEIBCKYIO ACATEIBHOCTh HHANBUAYAILHO H B TPYIIIC,

OK 02
OK 04

JI4. OBnagcHue yHUBEPCATbHBIMY YICOHBIMH MO3HABATCIBHBIMU ACHCTBUSIMU:

B) pabota ¢ uapopManuei:

- BIQACTh HABBIKAMH TOAYYCHHUS HH(POPMAIMH K3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSTCIIBHO OCYIICCTB/ISATh TMOWCK, AHANIN3, CHCTCMATH3ALUI0 U HHTCPIIPCTALIUIO
nHPOPMALIMN PA3IUIHBIX BUIOB H (POPM NpeaCTaBICHHUS;

- CO37aBaTh TCKCTHI B PA3IHUYHBIX (pOpMATAX C YUCTOM HA3HAUCHUS HH(OPMALUH H
LICCBO ayJUTOPHH, BBIOHPAst ONTUMAIBHY IO (DOPMY ITPESACTABICHUS H BU3YATH3AIHH,

- OLCHHMBATh JOCTOBCPHOCTH, JICTUTUMHOCTh UWH(OPMAIMH, €€ COOTBETCTBHC
MPABOBBIM U MOPAJIbHO-3THYCCKUM HOPMAaM;

- HCMOJIb30BATh CPEACTBA WUH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TCXHOIOTUN B
PCUICHUM KOTHHUTHBHBIX, KOMMYHHMKAQTUBHBIX M OPraHHU3AlMOHHBIX 33734 ¢
coOmroacHHEM  TPEOOBAHHWI  DPrOHOMHUKM, TCXHHUKH  OC30MACHOCTH, THTCHUCHBI,
PECYPCOCOCPEKeHHsSI, TMPABOBBIX H 3THYCCKHUX HOPM, HOPM  HH(POPMAIHOHHOM
OC30IIaCHOCTH;

- BJAJCTh HABBIKAMH PACIO3HABAHMS W 3aIMUTH HH(pOpMaimu, HHOOPMAIHOHHON
0C30IIaCHOCTH THYHOCTH,

- TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITCIBHOCTH H CAMOOIIPEACICHHUIO,

-OBJQJICHUC HABBIKAMHU VYCOHO-HUCCIICAOBATSAPCKON, MPOCKTHOH M COLMAIBHOMN

OK 03
OK 09




JCITCIBHOCTH,

JI5. OBnaneHue YHUBEPCATBHBIMH KOMMYHHUKATUBHBIMH JCHCTBUSIMH:

0) COBMECTHAs ACATCIBHOCTD:

- MOHUMATh U HCTIOIb30BaTh MPEHMYIICCTBA KOMAHTHOH H HHIUBHAYATBHOH PaOOTEL;

- IpUuHUMAaTh LC/IN COBMECTHOH ACATCIIBHOCTHU, OPraHU30BBIBATE U KOOPAUHUPOBATDH
JCHCTBUS MO €€ JOCTIKCHHIO. COCTABJATh IUIAH ACHCTBUE, PACTIPEACATh POJH C
VUETOM MHCHHH YIACTHUKOB 0OCYKIATh PE3YAbTAThl COBMECTHOH paboTHI;

- KOOPIMHHPOBATh W BBIMOJHATH paboOTy B YCIOBHAX PEANbHOrO, BHPTYVAIBHOTO U
KOMOHHHPOBAHHOTO B3AUMO/ICHCTBHUS,

- OCYIICCTBIATH TO3UTHBHOC CTPATCTHUCCKOC TMOBCACHHUE B PA3IUIHBIX CHTYAITHSX,
OPOABJIATE TBOPUCCTBO U BOO6pa.)KeHI/IC, 6I>ITL HHUILITUATUBHBIM

OK 04
OK 11

JI6.OBnageHue YHUBEPCAIBHBIME PETYISTUBHBIMA JCHCTBUSIMU:

r) OPUHSITHE CeOs U APYTHX JIFOACH!

- NPUHAMATh MOTHBBI W APTYMEHTHI APYTUX JIOACH MPH aHAIN3E PE3yIbTaTOB
JICATCTIBHOCTH,

- MPU3HABATH CBOC MPABO U MPABO APYTHX JFOACH HA OIIHUOKH,

- pa3BHUBATH CIOCOOHOCTh MOHUMATH MHUP C MMO3UIIUHU APYTOT0 YSI0BEKA,

OK 04
OK 07

JI7. B 06acTh 3KOJ0THYSCKOTO BOCTIUTAHHUS:

- C(I)OpMI/IpOBaHHOCTb SKOJIOTHICCKOM KyJbTYpPBbI, NIOHUMAaHUC BJIUAHUA COLUAIBHO-
SKOHOMMHYECKHUX MPOLIECCOB HA COCTOSHUE MPHUPOAHOMN M COLMATBHOM CPEAbl, OCO3HAHNE
rI00ATBPHOTO XAPAKTePa IKOJOTHISCKUX MPOOIEM;

- INIAHUPOBAHUE U OCYIUECTBICHUE ACUCTBUI B OKPYKAIOLIECH CpeJe HA OCHOBE 3HAHHUS
LENEN YCTOMIMBOTO pa3BUTHA YETOBEUECTBA,

AKTUBHOE HENPUATUE ACHUCTBUM, MPUHOCIIINX BPEA OKPYKAIOLIEH CpeaE;

- YMEHHEC TMPOTHO3UPOBaTh HEOIATONPUATHBHIC OKOJOTHUCCKHE TMOCTCACTBHUSA
HNpEeANPUHUMAEMBIX JCHCTBUN, IPEIOTBPALLATD UX;

- pacHIupCHUC OIIbITa ACATCIBHOCTHU SKOJOTUUCCKOU HaIpaBJICHHOCTHU,

- OBJAQJCHUC HABBIKAMH YUCOHO-HUCCICAOBATCIBCKON, MPOCKTHOH W COLMAIBHOMN
JeATETBHOCTH,

OK 04
OK 09

METONMPECAMETHBLIC




MI1. BrageTh CHCTEMON XUMHUICCKHUX 3HAHUH, KOTOPAS BKIIOYACT. OCHOBOIOJIATAFOTIIHIC
MOHITHS (XUMHUYCCKUN 3JICMEHT, aTOM, 3JICKTPOHHAs 000j04YKa aroma, s-, p-, d-
SJICKTPOHHBIC Op6I/ITa.]'II/I aTOMOB, HOH, MOJICKYJIA, BAJICHTHOCTD,
SJIICKTPOOTPULATCIIBHOCT, CTCIICHDb OKHCJ/ICHUA, XUMHUCCKaA CBA3b, MOJIb, MOJIAPHad
Macca, MOMAPHBIH 00BEM, YIVIEPOAHBIM CKENEeT, (PYHKUHOHATBHAS TPYINA, PaIuKal,
H30MEPHSL, H30MEPHI, TOMOIOTHUYCCKUH PsAA, TOMOIOTH, YITCBOAOPOABI, KUCIOPOA- H
A30TCOACPKAINNE COCTUHCHUSI, OMOOTHYCCKH AKTUBHBIC BEINSCTBA (YTICBOABI, YKHUPHI,
OCIKH), MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOICKYJISPHBIC COCAHMHCHHUS,
Kpuctaainiaccrad PCHICTKA, THIIbI XUMHUYICCKHUX pCaKLII/II\/'I (OKI/ICJ'II/ITCJ'ILHO-
BOCCTAHOBUTEIIBHBIC, 3K30-U 3HIAOTCPMHUCCKHE, PCaKM HOHHOTO OOMCHA), PacTBOp,
3JCKTPOJMTEL, HE3JCKTPONHTHI, SICKTPOIHUTHUCCKAS AWCCOLMALMS, OKHCIHTCIb,
BOCCTAHOBHUTEIIb, CKOPOCTh XHMHUUCCKOH PEaKIIUM, XUMHICCKOE PABHOBECHE), TEOPHH H
3aKOHBl (TCOPUS XHMHUYCCKOTO CTPOCHMS opraHmueckux semects A.M. byrneposa,
TEOPHA EKTPOIUTHUECKOH Aucconmanyy, neproanieckuii 3axon .M. Menneneesa,
3aKOH COXPAHCHHS MAcChl), 3aKOHOMCPHOCTH, CHMBOJHYCCKHHA SI3bIK  XHUMHH,
(aKTOJIOTHYCCKHE CBEACHHS O CBOMCTBAX, COCTaBE, NOJYYCHHM H OE30MacHOM
HCHOJb30BAHUH BAKHCHIMNX HCOPTaHUYICCKHUX U OPraHUUCCKUX BCHICCTB B 6bITy u
MPAaKTUICCKOH ACATEIPHOCTH YETOBEKA;

OK 09

M2. ymeTp BBIABIATH XapaKTEPHBIE IMPHU3HAKH M B3aUMOCBS3b M3VUCHHBIX NOHATHH,
NPUMEHATE COOTBETCTBYIOIUE IMOHSITHS IIPU  OMHCAHUU CTPOCHUS U CBOUCTB
HEOPTraHUYECKHUX U OPTaHUYCCKUX BEIIECTB U UX NMPEBPALNCHUN; BBISBISITh B3AUMOCBS3b
XUMHYCCKHUX 3HAHUU C MOHATHIMH H IPEACTABICHUIMH APYTHX €CTECTBECHHOHAYYHBIX
HpPEAMETOB;

OK 02
OK 06

M3. yMETh UCTIONB30BATh HAUMCHOBAHUS XHMHUCCKUX COCTMHCHUM MCYK Ty HAPOTHOTO
COK03a TCOPCTHUCCKON WM MPHUKIATHOW XHMHH W TPUBHAIBHBIC HA3BAHWUSA BAKHCHIINX
BEUICCTB (ATH/ICH, ALCTUICH, TIHICPUH, (GeHON, (HOPMAThACTHI, YKCYCHAS KHCIIOTA,
TITHIWH, YTapHBIA a3, YITICKUCIBIH Ta3, aMMHAK, TalllcHas U3BECTh, HErallcHas H3BECTD,
MUTHEBAS COJAQ M APYTHX), COCTABJATh (DOPMYJIbI HCOPTAaHUUYCCKUX MU OPTaHUUICCKUX
BCICCTB, VPABHCHHMSA XUMHUCCKHX PEAKIHF, OOBACHATH WX CMBICT; TOATBCPIKIATH
XapaKTCPHBIC XUMUUYCCKUE CBOHCTBA BEINCCTB COOTBCTCTBYIONIMMH SKCIICPUMCHTAMH H
3aMUCAMH YPABHEHUM XUMHUUECKUX PEAKLIHIA;

OK 02
OK 08

JIP 09
JIP 10

- TCCTHPOBAHNC

- OLICHKA PE3yIBTATOB
BBITTIOJTHCHU A OPAKTHICCKUX]
pabor;

- OOCHKa ITHCBPMCHHBIX H
YCTHBIX OTBCTOB,

- OLCHKA 3aIlUTHl MPOCKTa
(KOMITBIOTEPHOI MPE3CHTALINN




M4. - vyMeTh YCTAHABIMBATh MPHHAMICKHOCTh W3VUCHHBIX HCOPTAHMUCCKUX U
OPTaHUYECKUX BEUIECTB K ONPEJENEHHBIM KjaccaM M TIpPyINaM COESIUHEHHH,
XapaKTepU30BaTh UX COCTAB U BAXKHEHUINHME CBONCTBA, OMPEAEIATh BUABI XUMHUYECKUX
CBsI3¢H (KOBAICHTHASI, HOHHASI, MCTAJUTMICCKAS, BOJOPOIHAS), THITBI KPUCTAUTMICCKUX
PCIICTOK BEINSCTB, KIACCH(PUIIUPOBATH XUMHUICCKHUE PCAKLIHH,

OK 02

M5. chopMHPOBATH HNPEACTABICHMUSL: 0 XUMHYECKOU COCTaBISIFOLICH
CCTECTBECHHOHAYIHOH KapTHUHBI MHpA, POJIM XUMHH B IO3HAHUM SABICHHM MPHUPOIBI, B
(hOPMHUPOBAHUH MBIILICHUS U KYIBTYPHl THYHOCTH, ¢¢ (PVHKIHOHAIBHOU IPaMOTHOCTH,
HEOOXOMUMOHN AN PELICHHS TNPAKTHUCCKHX 3371a4 W JKOJOTHMYCCKH ODOCHOBAHHOTO
OTHOIIECHHS K CBOEMY 3A0POBBIO M IPUPOJHON CPEIE;

OK 08

M6. yMeTp NOpOBOAUTH pacueThl MO XHMHUYCCKUM GOpMyIaM M YPaBHCHHIM
XUMHUYCCKUX PCAKLUN C HCMOJIb30BAHUEM (GU3MUCCKUX BCIMUYHH, XaPAKTCPH3YIOLIHX
BCIICCTBA ¢ KOJHUCCTBCHHON CTOPOHBI, MacChl, 00beMa (HOPMAJIbHBIC YCIOBHS) Ta30B,
KOMMYCCTBA BCIICCTBA, HUCIIOJIb30BATh CUCTCMHBIC XUMUWYUCCKUC 3HAHUA I MPUHATHUA
peIlICHI/Iﬁ B KOHKPCTHBIX >KHU3HCHHBIX CUTyaAlUAX, CBA3AHHBIX € BCHICCTBAMU U HUX
NPUMCHCHUCM

OK 02
OK 09

M7. yMeTh ILTAHHPOBATH W BBITIOIHATH XUMHUCCKUM ODKCTICPUMEHT (TIPEBpaICHUS
OPraHUYCCKUX BEINSCTB MIPU HATPEBAHUH, OIYICHHUS STHIICHA U U3YUCHUE €rO CBOMCTB,
KQUCCTBCHHBIC PCAKIMU HA ATBACTHIBI, KPAaXMaj, VKCYCHYIO KHCIOTY, JACHATYpaLHs
OCITKOB TIPH HATPCBAHWM, IBETHBIC PCAKIIMM OCIKOB, MPOBOJMTH DPEAKIMH HOHHOTO
oOMEHA, OMPEACITh CPEAY BOJHBIX PACTBOPOB, KAUSCTBCHHBIC PEAKIUH HA CyJbdar-,
KapOOHAT- M XJIOPUA-AaHHOHBI, HA KATHOH AMMOHHS, PCINATh IKCIICPUMCHTAJIBHBIC
3amaun o temam "Metamnel" u "HemeTamiel") B COOTBETCTBUM C MPABUIAMH TCXHUKH
0C30MacHOCTH TPU OOpAICHHH C BCIICCTBAMH W JIAOOPATOPHBIM 00OPYIOBAHHEM;
MPEACTABIIATE PE3YJIBTATH XHUMHUCCKOTO DKCICPHUMEHTA B (DOPME 3alWCH YPaBHCHHIA
COOTBETCTBYIOIIUX PEAKIIHI U (POPMYTHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

OK 09

MS8. yMeTh aHATU3HUPOBATh XUMHUYCCKYI0 HHGOPMALHIO, MOMYYaCMYI0 H3 Pa3HbBIX
HCTOYHHUKOB (CpeAcTB MaccoBoi nHdopmanm, cete MHTEpHET U ApyrHe);

OK 02
OK 04




M9. BAameTh OCHOBHBIMH METOJAAMH HAYYHOTO MO3HAHUS BCINCCTB M XUMHUCCKUX
SIBJICHUH (HAOMIOACHHUES, U3MEPCHHE, SKCIICPUMEHT, MO/ICTUPOBAHUE ),

OK 03

OK 06
MI10.  chopmupoBaTh  NPESACTABICHHS: 0  XAMHUYCCKOW  COCTABIIAIOIICH OK 06
CCTCCTBCHHOHAYYHON KAPTHHBI MHUPA, POJIM XUMHH B MO3HAHHH SIBICHHA MPUPOIBI, B
(hOpMHUPOBAHUHN MBIILICHAS U KYIbTYPhI JUYHOCTH, €€ (YHKIIMOHATBHON IPAMOTHOCTH,
HCOOXOOUMOMN IS PCIICHHS MPAKTHYCCKUX 330a4 U OKOJOTHYCCKH OO0OCHOBAHHOTO
OTHOIIEHUA K CBOEMY 3A0POBBIO H IIPUPOTHON Cpeae;
MI11. ymeTs coOMOaaTh NpaBUIa SKOMOTHUCCKH LEICCOOOPA3HOTO MOBSACHHUS B OBITY OK 02
U TPYAOBOH AEATEIBHOCTH B IEIIX COXPAHEHWS CBOETO 3[0POBbI M OKPYIKAIOIMEH
MPUPOTHON CPEABI, YUUTHIBATE OMACHOCTh BO3ACHCTBHS HA JKHUBBIC OPraHU3MBbI OK 07
OTPEACICHHBIX BEIIECTB, IIOHWMAas CMBICI IIOKA3aTeNns TMPEAeIbHOH JOIMYCTHMOH
KOHILICHTPALIUH
MPEAMETHBIC
ITl. chopMuUpOBAHHOCTE  MPECACTABJACHHUH. O  XHUMHYCCKOM  COCTABISIFOIICH OK 06 JIP 09 - ONCHKA THCBMCHHBIX W
CCTCCTBCHHOHAYYHOH KAPTHUHBI MHUPA, POJIM XUMUH B MO3HAHHH SBICHHH MPUPOIBI, B YCTHBIX OTBETOB;
(hOpPMHUPOBAHUHN MBIILICHAS U KYIbTYPhI JUYHOCTH, €€ (YHKIMOHATPHON IPAMOTHOCTH, OK 08 JIP 10
HEOOXOMUMOHN AN PELICHUS NPAKTHUSCKHX 3a71a4 W JKOJOTHMYCCKH ODOCHOBAHHOTO - OLCHKa BBRICTYIUICHHUH
OTHOIIEHUA K CBOEMY 3A0POBBIO H TIPUPOTHON Cpeae; COOOIICHUAMH, JOKIAIAMHU;
> > - OIIEHKA €3yIIbTaTOB
I[12. BmagcHWMe  CHUCTCMOM  XHUMHYCCKHX  3HAHWNW,  KOTOpas  BKJIIOYACT: OK 02 1 . p 6y
OCHOBOIIOJIATAIOIUC MOHATHS (XUMHUYCCKHH 3JIEMCHT, aToOM, BICKTPOHHAS 000MOYKa OK 03 E\I\ZOHCTOHTGHI’HOH paboTer €9
>

aroma, S-, p-, d-3MEKTPOHHBIC OPOWTANM ATOMOB, HOH, MOJICKYJA, BaJCHTHOCTb,
3NCKTPOOTPHULIATCIBHOCTD, CTCIICHD OKHUCICHHUS, XUMHYCCKAsl CBSI3b, MOJb, MOJISIPHAsS
Macca, MOJSPHBIA OOBEM, VIICPOAHBIH CKENET, (YHKLMOHAIBHAS TPYIIA, PAXHUKAL,
H30MEPHSI, H30MEPHI, TOMOIOTHUYCCKUHA PAA, TOMOIOTH, YITICBOAOPOABL, KUCIOPOA- H
a30TCOACPIKAINUE COCTUHCHUS, ONOIOTMYESCKH AKTHBHBIC BEIIECCTBA (VITICBOABL, JKUPBL,
OCIKH), MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOICKYJISPHBIC COCAHHCHHUS,
KPHCTA/UTMYCCKAS ~ PCLICTKA,  THMBl  XUMHYCCKHX  PCAKUHHd  (OKHCIHUTEIBHO-
BOCCTAHOBUTCIIBHBIC, PK30- H SHAOTCPMHUCCKHE, PEAKIHH HOHHOTO OOMEHA), PacTBOp,
SJCKTPOJMTEL, HE3JCKTPONHTHI, SICKTPOIUTHUCCKAS AWCCOLMALMS, OKHCIHTCIb,
BOCCTAHOBHUTEIIb, CKOPOCTh XHMHUYUCCKOH PEaKIIUM, XUMHICCKOE PABHOBECHE), TCOPHU U
3aKOHBl (TCOpPHS XHMHYECCKOTO CTPOCHMs opraHumueckux semects A.M. Byrneposa,

- TECTUPOBAHHE




TEOPHSA UICKTPOIUTHUECKOH Aucconmanyy, nepuoanieckuii 3axon .M. Menneneesa,
3aKOH COXPAHCHHS MAcChl), 3AKOHOMCPHOCTH, CHMBOJHYCCKHHA SI3bIK  XHUMHH,
(haKTOIOTHYIECKUE CBEACHHS O CBOMCTBAX, COCTaBE, MONYYEHHH H OE30IacHOM
HCHOJb30BAHUH BAKHCHINX HCOPTaHUYICCKUX U OPraHUUCCKUX BCIHICCTB B 6bITy u
MPaKTUICCKOH ACATEIPHOCTH YETOBEKA;

I13. chopMUpPOBAaHHOCTP YMCHUH BBISBISTh XAPAKTCPHBIC MPU3HAKH U B3aHMOCBS3b
HU3YyUYCHHBIX NOHATUN, TPUMEHATH COOTBETCTBYIOIINE MTOHATHS MPU OMUCAHUN CTPOCHUSA
U CBOMCTB HEOPTaHUYECKUX U OPraHWYECKUX BEIIECTB M UX IMPEBPALLEHUM, BBIABIATDH
B3aUMOCBA3b XUMHMUYECKUX 3HAHUM C NOHATHAMH H NPEACTABICHUSIMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB,

OK 02

I14. chopmupoBaHHOCTE YMEHHI HCHOIB30BATh HAUMCHOBAHUS XUMHYCCKHX
COCOUHEHUN MEXAYHAPOAHOTO COK3a TEOPETHUYECKOW W NPUKIAAHON XUMHH U
TPUBHAIBHBIC HA3BAHUS BAXKHCHINMX BCINCCTB (ITHICH, ALCTWICH, TJIHICPUH, (CSHOJ,
dbopManpaeTH, YKCYCHAS KUCIOTA, TVIMLKH, YIapHBIA ra3, YIVICKUC/BIH ra3, aMMHakK,
ram¢Hasi U3BECTh, HETAIICHASI U3BECTh, MUTHCBAS COJA U APYTHX), COCTABJIATh (hOPMYJIbI
HEOPraHWYECKUX U OPraHWYeCKUX BEIIECTB, VPaBHEHUS XHMHUYECKUX PEaKLIHii,
OOBSICHATh HX CMBICT, MOATBSPIKIATh XAPAKTCPHBIC XMUMHYCCKHUC CBOWCTBA BCINCCTB
COOTBETCTBYIOLIUMHU 3KCIIEPUMEHTAMH U 3aIUCAMU YPABHEHUIN XUMUYECKUX PEAKLUT;

OK 08

I15. chopmupoBaHHOCTP YMCHHH YCTAHABIMBATh MNPUHAMICKHOCTD H3YUCHHBIX
HEOPraHWYECKUX M OPTraHUYECKUX BEIIECTB K OINPEACICHHBIM KilaccaM M TpymniaMm
COEOUHEHUH, XapaKTepU30BaTh UX COCTaB M BAKHEUINNE CBOMCTBA, ONPEACNIATh BUABI
XUMHUYCCKHUX CBI3CH (KOBAJICHTHAS, HOHHAS, MCTALUTUYCCKAs, BOJAOPOIHAS), THIIBI
KPUCTALTMUCCKUX PELICTOK BELICCTB, KIACCU(DUIIHPOBATh XUMHUCCKUC PCAKIIUH;

OK 04

I16. BnagcHHEC OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHHS BCIICCTB U XUMHUYCCKHUX
SIBJICHUH (HAOMIOACHHUES, U3MEPCHHE, SKCIICPUMCHT, MOICTHPOBAHNE ),

OK 02
OK 04

I17. cdopmupoBaHHOCTS YMCHHI MPOBOAUTH PACUCTHI MO XUMHYCCKHM (popMynaM u
VPaBHCHHSM XHUMHYCCKHX PEAaKIMH C WCMOIb30BAHHUEM (DHU3HYECKUX BCIUYHH,
XapaKTEPU3YIOIMNUX BEMIECTBA C KOJMYECTBEHHOH CTOPOHBI. MAacChl, oObeMa
(HOpMaNbHBIE VCIIOBHS) Ta30B, KONHYECTBA BCINCCTBA, HCMOIb30BATh CHCTCMHEIC
XUMHUYECKHE 3HAHUA JUI MPUHATHA PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX CHTYAITHX,
CBA3aHHBIX C BEIECTBAMH M UX NPUMECHEHHEM;

OK 03
OK 04
OK 06




I18. chopmMupoBaHHOCTP YMEHHH IUIAHUPOBATH M  BBIMOJHATE XUMHUCCKHN
SKCICPUMEHT (MPEBPAINCHHUS OPTaHUYECKUX BEIICCTB IMPH HATPECBAHUH, MOTYUCHHE
STHICHA W HU3YUCHHE €r0 CBOWCTB, KAYCCTBCHHBIC PCAKLUM HA aNbACTHIBI, Kpaxmal,
VKCYCHYIO KUCIIOTY, ACHATYpaLus OCIKOB MPH HArPCBaHUH, LIBETHEIC PEakuu OCIKOB;
MPOBOJAUTh PEAKLHH HOHHOIO OOMEHA, ONPEACTITh CpPeay BOIAHBIX PacTBOPOB,
KaueCTBCHHBIC peaklMu Ha cyabdar-, kapOdoHAT- W XJIOPUA-AHHOHBI, HA KATHOH
aMMOHHSI, PelIaTh SKCICPHUMEHTATBHBIC 3aaa4u o TeMaM "Mertamms" u "Hemeranmer")
B COOTBECTCTBHUH C MPABUIAMH TEXHHUKH OE30MACHOCTH NPH OOPAILCHUH C BELICCTBAMH U
Aa00paTOpHBIM  OOOPYJOBAaHHEM;  OPCACTABIATH  PE3YJbTAThl  XHMHYSCKOTO
SKCIepuMEeHTa B (opMe 3almucH  YpPaBHCHUH COOTBETCTBYIOIIMX pCakUUHd H
(hOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3VIIbTATOB;

OK 04

I19. cdopmMHupPOBAaHHOCTE YMCHHS AaHANH3HPOBATh XHMHUYCCKYIO HH(OPMAIHIO,
MONYYAaEMYI0 M3 Pa3HBIX UCTOUHHKOB (CpPeIcTB MaccoBoi nHpopmanmy, cetb MHTEpHET

U APYTHUE);

OK 03

IT110.  cdopmupoBaHHOCTE  YMEHHH  cOOMIOAATH  HpPaBUIA  BKOJOTHYCCKH
LeIecoo0pasHOro MOBEACHHUS B OBITY U TPYAOBOH ACATEIBHOCTH B LEIX COXPAHCHHS
CBOETO 3A0POBbI W OKPYKAIOWIEH TPHUPOMHON CpPEpl, YUHUTBHIBATH OIACHOCTH
BO3JCHCTBHMS HAa JKUBBIE OPTaHU3MBI ONPEACICHHBIX BEIIECTB, IOHMMAs CMBICI
MoKa3aTeisl NpeASIbHON JONMYCTUMOM KOHLECHTPALINH,

OK 02

IT11. pgma obyuaromuxcs ¢  OrPaHWYCHHBIMH — BO3MOXKHOCTAMH — 3J0POBBSL
c(hOpPMHPOBAHHOCTh YMCHHUS NPHUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METONAX
[TO3HAHM BEIECTB U XUMHUICCKUX SBICHIH;

OK 04

IT12. gna cmembix W cAa0OBHASINUX OOVHAOMMXCS: CHOPMHPOBAHHOCTh YMCHHS
HCIONB30BaTh penbedHO ToueUHYI cucTemy oOosnaucHuil JI. Bpaiina ama samiacu
XUMUYCCKUX DOPMYJI.

- OLCHKA IIHCBMCHHBIX U]
YCTHBIX OTBCTOB,

- OLEHKAa BBICTYIUICHUM ¢
COOOIICHUAMH, TOKIIAIAMH,

- OIICHKA PE3yIbTaTOB
CaMOCTOATEIBHOH  PaloTH  CO|

CMU;

- TECTUPOBAHHE




