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Pabouas mnporpamma obmeoOpa3zoBatenbHOM  auciuiinabel - OJ.10  Xwumus
pa3paboraHa Ha OCHOBE TpeOoBaHMIl  (peAepalbHOTO TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJIapTa cpeaHero obdmero obpaszoBanust (manee — DOI'OC
COO), yTBepxkJieH npukazoM MuHuctepcTBa oOpazoBanus U Hayku P® ot 17 mas
2012 r. B penakuuu ¢ usmeHeHusamu Ne 732 ot 12.08.2022, ¢ yuerom DeaepaibHOM
00pa3oBaTeNbHONM MPOrpaMMbl CpeaHero ooimero oo6pazoBanus (mainee — DOII
COO), yrtBepxkaeHHOU mpukazoM MunucrepcrBa npocsenieHus PO Ne 1014 ot
23.11.2022, npumepHoit pabouelt mporpaMMbl 00111e00pa30BaTEIbHON TUCIIUTLTAHBI
«Dusuka» A npodecCUOHATBHBIX 00pa30BaTEIBLHBIX OpraHU3aINi, (pereparbrHOro
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApPTa CPEIHEro MPOo(EecCHOHATBEHOTO
obpazoBanust mo mnpodeccun 35.01.30 MammHUCT J1€CO3arOTOBUTEIBHBIX U
TPEJICBOYHBIX MAIIKH.
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1. MACIIOPT PABOYEW TPOI'PAMMBI YYEBHOM JUCIUILJINHBI
O.10 Xumusn

1.1. OOaacTtp mnNpUMeHEHHUSI NPOrpaMMbl  00mIE00Pa30BATEILHOM
AUCHUIJIMHBI

[Iporpamma o6Gmieo6pazoBarenbHor auciuiinabl OJ[.10 Xumus sBiseTcs
4acThi0 00111€00pa30BaTeIbHOIO LKKIJIa 00pa30BaTEeIbHONM MPOrpPaMMbl CPEIHETO
po¢heCCUOHAIBHOTO o0pa3oBaHuUs: — MIPOTPaMMBbI MOJATOTOBKHU
KBaIM(ULIMPOBaHHBIX pabounx, cimyxkammx (naigee — IIIKPC) mo mpodeccun
cpennero mnpodeccuoHanbHOro o6OpazoBanus: 13.01.10 DmekTpoMoHTEp TIO
PEMOHTY ¥ 00CITY>KMBAHUIO 3JIEKTPOOOOPYIOBaHHUS (TI0 OTPACISIM).

1.2. Mecto 00meoOpa3oBaTe/bHOI JUCHUIVIMHBI B CTPYKTYype
o0pa3oBaTeIbHOI MPOrPpaMMBblI

O6mieobpazoBaTeabHast TUCLIMIIIINHA SIBJISIETCS JUCLIMIITUHON
00111600pa30BaTEILHOTO YYEOHOTO IMKJIA B COOTBETCTBHUM C TEXHOJOTUYECKUM
npoduneM npohecCHOHAITBHOTO 00pa30BaHus.

OO6mieoOpa3oBaTenbHas AUCIUIUIMHA OTHOCHUTCS K TIPEIMETHOW 00JiacTh
®I'OC cpennero oo1iero oopa3zoBaHuss XUMHUsi.

YpoBeHb OCBOEHUSI 00111€00pa30BaTEIBLHON AUCHUIUIMHBI B COOTBETCTBUU C
®I'OC cpennero obiero oopazoBaHus — 6a30BbIN.

N3ydenue 001eo0pa3oBaTeIbHOM JUCIUIITAHBI 3aBepIIacTCA
IPOMEKYTOUHOM arTecTanued B hopme oJuggpepernyuposannozo 3auema B pamKax
ocoenus [IITKPC nHa 6a3e ocHOBHOTO 00111eTO 00pa30BaHMUs.

1.3. Pe3yabTaThl 0CBOCHHUS 00111€00pa30BaTEIbHOM TN CIUIIINHBI

Conepxanue pabodeil mporpaMMbl 0011e00pa3oBaTEIbHON AUCITUTIIIMNHBI
O/1.10 Xumus, HamrpaBlieHa HA IOCTHXKEHUE CIICAYIONIUX 1IEJICH:

— @OopMHUpPOBAHUE Y CTYICHTOB MPEACTABICHUS O XMMUUYECKON COCTAaBJIAIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA KaK OCHOBBI NPHUHSATHS PEUICHUN B
JKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEICHUS B
MIPUPOJTHOM CpEJIE;

— chopMupoBaTh TMOHWMAHHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEW Cpelie, HEeJTOCTHOM HAyYHOU KapTUHBI
MHUpa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— chopMupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEUININX  XUMHYECKHUX
HKCTIIEPUMEHTAIIbHBIX HCCJICJOBAaHUN C COOJIIOJICHUEM MpaBUJl OE30I11acCHOTO
oOpaillieHHs ¢ BeleCTBaMu U J1a00paTOpHBIM 000PY/I0BaHHUEM,;

— Ppa3BUTh yYMEHHUS HCMOJIb30BaTh MHGOPMAIUI0 XUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOUHHUKOB;

— copmMupoBaTh yMEHHUSI MMPOTHO3UPOBATH MOCIEICTBHS CBOCH ACATEIHHOCTU
Y XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOIIECCOB;
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— c(opMupoBaTh TOHUMAHKUE 3HAYUMOCTH TOCTHXKCHUN XMUMHUUYECKOW HAYKU U
TEXHOJIOTU JIJIs1 pa3BUTHUS COLMATBHOM U MTPOU3BOACTBEHHOM cep.



Koa n
HAHMeHOBaHHE
dopmupyembIx
KOMIIeTeHIii

IInanupyemMblie pe3yJbTaThbl OCBOCHHS JMCIHUIIIHHBI

Oo0mrue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3ama4
npodecCuoHABLHOM
JeSITeTbHOCTH
MPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHHUS:

- TOTOBHOCTh K TPYyHdy, OCO3HaHHE IICHHOCTH MAacTEepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K aKTHUBHOH ACATCIIbHOCTHU TEXHOJIOTMYECKOU U

COLMAJIbHOM HaIpaBIEHHOCTH, CIIOCOOHOCTh WHUILMHPOBATS,
IUIAHUPOBaTh M CAMOCTOSATENBHO  BBIOJIHATH  TaKylO
NeSITENbHOCTb;
- UWHTEpeC K pa3nuuHbiM cdepam mpodeccroHalIbHON
NEeSITEIbHOCTH,
OBnagenne YHHBEPCAJIbLHBIMH Y4eOHBIMHU

NMO3HABATEJILHBIMH IeHCTBHMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOATENBHO (QOPMYJIIMPOBaTh H  aKTyaJIM3UPOBATh
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBCHHBIH MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHSI, KJIAaCCU(PUKALUU U 0000IICHHUS,

- ONpENEeNsATh LENH JEATeIbHOCTH, 3aJaBaTh MHapaMeTpbl U
KPUTEPUU UX TOCTUKECHUS;

- BBIIBISITH  3aKOHOMEPHOCTM M  MPOTHUBOpPEYUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B J€ATEIIBHOCTh, OLICHUBATH
COOTBETCTBUE  PE3YJIbTAaTOB  IIEJISIM, OLIEHUBAaTh PUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BuUBaThb KpEaTUBHOE MBIIUICHUE TPU  PEUICHUU

YKU3HEHHBIX TTPOOJIeEM

0) 0a30BbIe HCCIEA0BaTEIbCKHE TeHCTBHS:

- BIAJETh HaBbIKAMH  Yy4€OHO-HCCIIEIOBATEILCKOU U
IPOEKTHOH J1eATebHOCTH, HAaBBIKAMHU Pa3peIieHust mpoodiiem;

- BBISIBIISIT MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U u

JucuunimHapHbie

- BJIAJIETh CUCTEMOW XMMUYECKUX 3HAHUW, KOTOPAsi BKJIIOYAECT:
OCHOBOTIOJIAraouue MOHATUS (XUMUYECKUN SJIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, O-3JCKTPOHHBIC
opbuTamu  aTOMOB,  HWOH,  MOJIEKYJa,  BaJIEHTHOCTb,
3IEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHHS, XUMHUUYECKas
CBSI3b, MOJIb, MOJSIpHAs Macca, MOJSIPHBI  00beM,
YIJIICPOMHBIN CcKeneT, (YHKIMOHAIbHAs TpYIa, paaukal,
U30MEpHUs, HW30MEpbl, TOMOJOTHYECKHH psAll, TOMOJIOIH,
YIIEBOJAOPOAbl, KUCIOPOJA- U a30TCOAEpKAIINE COCAUHEHUS,
OMOJIOTMYECKH aKTHBHbIE BemlecTBa (yIJI€BOJbI, KHUPBI,
Oenmku),  MOHOMEp,  TOJMUMEp,  CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS, KpUCTAJUTMYECKas
peleTka, TUIbBl XUMHUYECKUX peakuuil (OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE, 53K30-U HOHIOTEPMUYECKHE, PEaAKIUU
MOHHOTO OOMEHA), pacTBOp, AJIEKTPOJIUTHI, HEIICKTPOJHTEHI,
AIEKTPOJIUTHYECKAS U CCOLMaIus, OKHCJIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTb XUMHUYECKOU peakuuu,
XUMUYECKOE paBHOBECHE), TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUsI OpraHuyeckux BemecTts A.M.
bytnepoBa, Teopuss  BIEKTPOIUTUYECKON  TUCCOLMAIUH,
nepuoanueckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH,
(dakToNornueckue  CBEACHHS O  CBOWCTBax, COCTaBe,
MOJIydeHUH U 0e30MacHOM HCIOJBb30BAHUM BaKHEMIIUX
HEOPTaHWYECKUX U OPraHMYECKHUX BEIIECTB B OBITYy H
MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

- YMETh BBIABJISITH XapaKTE€pHblE NMPU3HAKK U B3aUMOCBS3b
M3YYEHHBIX NOHATUMN, IPUMEHSTh COOTBETCTBYIOLINE MOHSITHS




aKTyaJIM3UpOBaTh 3aJady, BBIABUIATh TMIIOTE3y €€ PEILICHUS,
HaXOQUTb  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPXKACHHUM, 3a/1aBaTh IIapaMeTPbl U KPUTEPUH PEIICHNUS;

- QHWIM3MPOBATh MOJYYEHHBIE B XOJI€ pEUICHUS 3aJadu
pe3yJIbTaThl, KPUTUYECKM OLEHUBaTh MX JOCTOBEPHOCTH,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- yMETb IIEPEHOCUTh 3HAHWS B IIO3HABATCIBHYID W
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yYMETb MHTEIPHUPOBATH 3HAHMUS W3 PaA3HBIX NIPEIMETHBIX
obacreii;

- BBIIBUIAaTb HOBBIE HJEH,
HOJXO/Ibl U PELIECHUS;

- CIIOCOOHOCTb HUX MHCIIOJB30BaHMA B IO3HABATENBHON U
COLIMAJIbHON IIPAKTHUKE

npeajaratb OpPHUIrMHAJIbHBIC

IIPU ONHUCAHMM CTPOCHHMS M CBOWCTB HEOPraHWYECKHX U
OpraHWYEeCKUX BEIIECTB M HX MPEBpAIICHUIl; BBIABIATH
B3aUMOCBSA3b XMMHYECKMX 3HAaHHUW C TOHATUAMH U
MPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMETh  HCIIOJIb30BaTh  HAaWMEHOBAHUS  XHMHYECKHUX
COCIMHEHUI MEXIYHApOJHOTO COK03a TEOPETUUYECKON H
MPUKJIAJHON XMMHMM M TPUBHAJIBHBIC HA3BaHUS BAKHEWUIINX
BEILIECTB (aTHIIEH, alleTUJIEH, [JIMLIEPUH, denomn,
dbopManbaeru, YKCyCHas KHCIIOTa, TJIMLWH, YrapHbIM ras,
YIIEKHUCIIBIA Ta3, aMMHaK, TallleHas W3BECTb, HeralieHas
U3BECThb, MUTHhEBAasi COMAa M APYTUX), COCTaBIATH (POPMYJIbI
HEOPraHUYeCKHMX U OPraHMYeCKUX BEIIECTB, YpPaBHEHHS
XUMHUYECKHUX peaKIUid, OOBSICHATh MUX CMBICHT; MOATBEPKAAThH

XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU JKCIIEPUMEHTAMHU U 3aMACAMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- yYMETb YCTaHaBIMBAaThb IPUHAIJIEKHOCTh H3YYEHHBIX

HeOpFaHI/I‘-IeCKI/IX 148 OpFaHI/I‘-IGCKI/IX BCIICCTB K OHpeI[eJICHHBIM
KJIaccaM U TPYIIIIaM COCIUHCHHM, XapaKTepHU30BaTh UX COCTAB
148 BamHeﬁmne CBOﬁCTBa; OHpeI[eJ'DITI: BHUJAbI XHUMHUYCCKHUX
cBs3el (KOBaJeHTHAs, MOHHAsS, METAINTHYECKas, BOJOPOIHA),

THUIIBI KPUCTAJUTMUECKUX peuieTox BELIECTB;
KJIacCU(UIUPOBATH XUMUYECKUE PEAKIINH;
- chopMupoBaTh  TPEICTABICHHS: O  XUMHYECKOU

COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIH
XMMHAU B TIO3HAHUM SIBJICHUUA TPUPOABI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYPBl JUYHOCTH, €€ (YHKIUOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHHs] MPaKTHUYECKUX
3a/1a4 U HKOJIOrMYecKd 0OOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- yMeThb MPOBOJUTH PacCUeThl MO XMUMHUYECKUM (QopMmyiaMm u
YPaBHEHUSIM XUMHUYECKMX pEaKkUMi C HCIOIb30BAHUEM
(bu3MYECKUX BEIMYUH, XapakTEpHU3YIOIIUX BeIIeCcTBa C




KOJNYECTBEHHOMN CTOPOHBI: MACCHI, o0BeMa (HOpMEL]'IBHBI@
YC.HOBI/IH) ra3oB, KOJIHMYCCTBaAa BCIICCTBA, HCIIOJIb30BaTh
CUCTCMHBIC XUMUWYCCKHC 3HAHUS IJISA IMPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTYyaluix, CBA3aHHBIX C
BCHICCTBAMU U UX ITPUMCHCHUCM.

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeCTBa MIOUCKA,
aHam3a u
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npohecCHOHATBLHOM
JeSITeTbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hopMHUPOBAaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd M OOIIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha JaJore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M UYUTATEIbCKOM KYJIBTYPBI
KaK CpEICTBa B3aMMOJICHCTBHS MEXIYy JIIOJBMU W ITO3HAHUSA
MUDA;

- OCO3HaHHE LICHHOCTH HAy4YHOW IEATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIIATh IIPOEKTHYIO U HCCIIEI0BATENBCKYIO
JEeSATEIIBHOCTh MHINBAyaJIbHO U B IPYIIIIE;
OBnagenne YHHUBepCaJIbHBIMHU
MO03HABATEJIbHBIMH JeHCTBUIMHU:

B) padoTta ¢ nHpopManmei:

- BJIQ/IETh HaBBIKAMU MOJy4eHHUs UH(OPMAIMKM U3 HICTOUHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CUCTEMaTH3allMi0 M MHTEPIpeTaluio HHPOpMALUU
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co3JgaBaTh TEKCTbl B pa3lIM4YHbIX (opMarax C Y4eToM
Ha3HaueHUs MH(OpPMAIMM M LEJICBOM ayAUTOpUH, BBHIOMpas
ONTUMAIIbHYIO (hOPMY IIPECTABICHHS U BU3YATIH3aLNH;

- OIICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh MH(OpMAINK, ee
COOTBETCTBHUE MPABOBBIM U MOPaIbHO-ITUYECKUM HOPMaM;

- HCII0JIb30BaTh CpeacTBa MH(POPMALMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOTMHA B PEIICHUU KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M OpPraHM3alMOHHBIX  3ajady  C
coOJr0IeHIEM TpeboBaHUH SPrOHOMUKH, TEXHUKH

y4eOHBbIMHU

- yMeTh IUJIAaHUPOBaTh W  BBHINONHATH  XHUMHUYECKUU
SKCIIEPUMEHT (MpEeBpallleHUs OPraHMYEeCKHX BEILIECTB IMpH
HarpeBaHuM, IMOJYYCHHUE JTHUJICHA W HM3yYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJibl, Kpaxmay, YKCYCHYIO
KHUCIIOTY; JEHaTypaius OCIKOB MPH HArpeBaHWM, IBETHHIC
peaknuu OEIKOB; MPOBOJUTH pPEaKIMM HWOHHOTO OOMEHa,
ONpEAENATh CpPeAy BOJHBIX PACTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoHAT- W XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTAIbHBIC 3aJa4d 10
temMam "Mertamne" u "Hemeramnwsl') B COOTBETCTBHHM C
MpaBWJIaMA TEXHUKHA O€30MacHOCTH TMpU OOpalieHuu C
BEIIIECTBAMH " 1a60paTOPHBIM 000opyI0BaHUEM;
MPECTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHUW COOTBETCTBYIOIIMX pPEAKIHU H
(hOopMyIMpPOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- yMeTh AaHAJIMW3UPOBaTh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJIy9aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOMA
nHpopmanuu, cetb UHTEpHET U ApyTHEe);

- BIQJACTh OCHOBHBIMH METOJAAMHM HAyYHOTO TIIO3HAHUS
BEUIECTB U XMMHYECKHX SIBICHUN (HaOIoJeHue, u3MepeHue,
9KCIIEPUMEHT, MOJIETTMPOBAHUE);

- YMEeThb MPOBOJUTH PACUEThl MO XMMHYECKUM (QopMmyaaMm u
YpaBHCHHUSIM XHUMHYECKHX pEAKIHid C HCIOIh30BAaHUEM
(Gu3NYeCKUX BEIMYUH, XapaKTEpU3YIOIIUX BeEIllecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, o0beMa (HOpMallbHbIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMHUYECKHE 3HAHUS I TPUHATHS PEIICHUA B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallMsiX, CBS3aHHBIX C
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0€30MacHOCTH, THUTHEHBI, PEeCypcoCcOepeKeHHs, MPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaZICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHl HHPOPMAIINHY,
nH(OPMAIIMOHHON 0E€30MaCHOCTH JTUYHOCTH;

BCIICCTBAMHA U UX IPUMCHCHUCM

OK 04. O¢ddexruBHO

B3alUMOJICHCTBOBATE
U pabortath B
KOJUIEKTHBE u
KOMAaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIAICHUC HaBbIKaMU y‘I€6HO-HCCH€I[OBaTeJIBCKOI>'I,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBjiaieHne  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
NeHCTBUSAMU:

0) coBMecTHas 1eATeJbHOCTD.

- TIOHMMAaTh W HKCMOJbB30BaTh MPEUMYIIECTBA KOMaHIHON W
WHIWBUIYAIbHON pabOTHI;

CaMOCTOATCIIBHOCTH U

- MIPUHUMATH LeIn COBMECTHOI JIeITEIIbHOCTH,
OpraHu30BBIBATL W KOOPAMHHUPOBATb JEHUCTBHUS 10 €€
JIOCTMKEHHIO: COCTaBIATh IUJIaH JIEUCTBUM, paclpenenarh

pOJI C yY4EeTOM MHEHUH YYaCTHHUKOB OOCYXJaTh PE3YNIbTATHI
COBMECTHOM pabOTHI;

-  KOOPIAWHHPOBATh U BBINONHITH pPabOTy B  YCIOBHUSAX
peasibHOTO, BUPTYaIbHOIO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMYecKOe MOBEJCHUE B

Pa3MUYHBIX  CHUTyalWsIX,  MPOSBISATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBaagenue YHHBepPCaJbHBIMU peryasiTHBHBIMH
NeHCTBUSAMU:

I') IpUHATHE ce0s1 U IPYrUX JI0ei:

- IPUHUMATh MOTHBBI M ApPryMEHTBl JAPYIMX JIIOACH INpu
AHAJIN3C PE3YyJIbTATOB ACATCIbHOCTH,

- IPU3HABATh CBOE MPABO U NPABO IPYTHUX JIOAEH Ha OINOKY;

- yMeTh IUJIAaHUPOBaTh W  BBHINONHATH  XHUMHYECKUU
SKCIIEPUMEHT (MpEeBpallleHUs] OPraHMYeCKHX BEIIECTB IMpH
HarpeBaHWM, IMOJYYCHUE JTHUJIICHA W HM3yYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJbl, Kpaxmay, YKCYCHYIO
KHCIIOTY; JeHaTypaius OCIKOB TNPH HArpeBaHWH, IBETHHIC
peaknuu OEIKOB; IPOBOJUTH pPEaKIMH HWOHHOTO OOMEHa,
ONpEAENATh CpPeAy BOJHBIX PACTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoHAT- W XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMS; pellaTh 3KCIEPUMEHTAIbHBIC 3aJa4d 0
temam "Mertamne" u  "Hemeramnwel') B COOTBETCTBHHM C
MpaBWJIaMA TEXHUKA O€30MacHOCTH TMpu OOpalieHuu C
BEIIIECTBAMH " 1a60paTOPHBIM 000opyI0BaHUEM;
MPENCTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIHU H
(GhopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB
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- pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UIUU APYrOro
YEJI0BEKa;

- TOTOBHOCTh K CAaMOpa3BUTHIO,
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MIPOEKTHOMU U COLIMATIbHOM JEATEIIbHOCTH;

OBiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
ACHCTBUAMU:

0) coBMecTHasi 1eITeJIbHOCTD:

- IOHMMAaTb U MKCIOJb30BAaTh IIPEUMYIIECTBA KOMAHIHOM U
WHAUBUAYAIbHON paboOThI;

- IIPUHUMATH LEH COBMECTHOM JeSATEIbHOCTH,
OpraHM30BBIBATH W KOOPJAMHHUPOBATh JEHUCTBHUS IO €€
JOCTHKCHHMIO: COCTaBIATh IUIAH [JEHUCTBHM, paclpeneisarh
pOJIM C y4eTOM MHEHUH Y4YaCTHHUKOB OOCYXJaTh PE3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPAMHHPOBaTb U BBINOJHATH pPabOTy B  YCIOBHUSAX
peanbHOro, BUPTYaJILHOTO u KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIATH IIO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B

CaMOCTOATCIIBHOCTH U

pa3IMYHBIX CUTYyalUsIX, MPOSIBIIAITE ~ TBOPYECTBO u
BOOOpaKeHUE, OBITh NHUITUATUBHBIM

OgBjaaenue YHHUBEPCAJIbHbIMHU peryjasiTHBHbBIMH
JelCTBUSIMU:

I') NPUHSATHE ceOsl U APYTUX JIIOIei:

- NPUHUMATh MOTHUBBI M apryMEHTBHl JPYTHUX JIIOACH Ipu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOCH Ha OIINOKY;
- pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UIUU APYTOro
YeJI0BeKa

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCIIUTAHMS: - chopMupoBaThb  MpPEJICTaBICHHUS: O  XUMHYECKOU
CopeiicTBOBaTh - c(pOPMHUPOBAHHOCTH IKOJIOTUYECKON KyIbTYphl, TIOHUMAaHUE | COCTABIISIOMIEH €CTECTBEHHOHAyYHONW KapTHUHBI MHUpA, POJIH
COXPaHEHHIO BIMSIHAS ~ COIMAIbHO-DKOHOMHYECKMX  TIPOIECCOB  HA | XUMUHM B TO3HAHWU SIBICHUH TNPHUPONBI, B (OPMHPOBAHUHU
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OKpYyKaroleun
CpeIIbL,
pecypcocOepekeHIIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHU!U
KITUMAaTa, PUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

COCTOSIHHE TPUPOAHOM W COIMAJIBbHOW Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa AKOJIOTHUECKUX MPOoOIIeMm;

- IUIAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBHUI B OKPYKarOIEH
Cpele Ha OCHOBE 3HAHUA LEJIeHd YCTOMYMBOTO PAa3BUTHS
YeJI0BEYECTBA;
AKTUBHOE  HENpPUITHE
OKpYKalollleil cpese;

- YMEHHUE MPOTHO3HPOBATh HEOIATOMPUSITHBIE KOJIOTUISCKUE
MOCJIE/ICTBHS MPEANPUHUMAEMBIX JEUCTBUM, MPEAOTBPAILAThH
ux;

- pacuiMpeHue
HaIPaBJIEHHOCTH;
- OBJIaJICHUE HaBbIKAMH Y4eOHO-HCCIeI0BATEIbCKOM,
MPOEKTHOU U COLIMATIbHOM JEATEIIbHOCTH;

JNEUCTBUMA, MNPUHOCAUIUX  Bpel

OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOM

MBIIUIEHUSI U KYJbTYPbl JUYHOCTH, €€ (YHKIHUOHAIBLHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHHs] TMPaKTHUYECKUX
3a/1a4 U HKOJIOrMYecKd 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- YMETh COOTIOAATh MPaBHJIa YKOJIOTHIECKH I1eJIeCO00Pa3HOTO
MOBEACHUSI B OBITY M TPYAOBOM JEATETBHOCTH B IIEJSX
COXPAHEHHUS CBOETO 3/I0POBbSI M OKPYKAIOUIEH MNPUPOTHOMN
Cpelbl; YYUTBIBATH OINACHOCTh BO3ACWCTBUS Ha JKUBBIC
OpraHM3MBbl  OMNpPENEJICHHBIX BEIIECTB, TIOHUMAs CMBICI
[IOKa3aTelIsl MPeIeIbHON TOIyCTUMONM KOHLICHTPALUH
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1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPpaMMbl Y4eOHOM TN CHUITHHBI

MakcuMmarnbHas yueOHasi Harpy3ka ooydaronierocs /2 Jaca.
Yacel BapuaTUBHOM YaCTH HE MPEyCMOTPEHBI.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM AACHUATILTAHBL
2. CTPYKTYPA U COAEP KXAHUE OBHIEOBPA3OBATEJIBHOHN
JAUCHUITJINHBI

2.1. O0bem 00me00Opa3oBaTEJbHON JUCHUILVIMHBI M BHIBI y4eOHOM
padoThI

Bua 061meodpa3zoBaresibHOI padoThI O0bem yacoB
Oobs13aTesbHAs ayAUTOPHAsI 0011Ie00pa3oBaTeIbLHasA 72 | 1
Harpyska (Bcero 4.)

OcHOBHOE coJiepKaHue 60
TEOPETUYECKHE 3aHATHUS 40 I 1
1 Kypc 40
NPaKTUYECKUE 3aHATHS 20 I 1
1 Kypc 20
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 10 | 11
TEOPETUYECKHE 3aHATHUS 0 I 1
1 Kypc 0
NPaKTUYECKUE 3aHATHS 10 I 1
1 Kypc - 10
VHAUBUAYAJIbHBIN MPOEKT (MIPU HATUYHH) 0 | 1
1 kypc - -
KoncyabTauuu (Mpu HAJMYMHU IK3aMeHA) 0 | 11
1 kype - -
IIpome:xxyTouHasi arTecTanusi B popme 2 | 1
Au(ppepeHHPOBAHHOIO 3a4€eTa 1 kype - 2
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2.2. TemaTu4yecKMi IJIAH U COAEPKAHUE YIeOHOM JUCHUIINHBI

HanmenoBanue No Coneprkanne ydeOHOT0 MaTepuana, O06Bem Bpewms Ha YpoBeHb
pa3zienoB U TeM 3aHATH nabopaTopHbIE 3aHATHUS U MMPAKTUICCKUE 3aHATHS, YacoB | HM3YyYEHHE TEMBbI OCBOCHHUS
s camocrosTeNnbHas paboTa ayJInTo
pHOI
Harpys
KU1
1 2 3 4 5 6
I kypc (12 uaca)
Pa3nes 1. OCHOBBI CTPOCHHUSI BelleCTBA 6 6
Tema 1.1. Cooepoicanue yuebHo2o mamepuaia:
CrtpoeHue aToMOB CoBpemeHHass MOJielb CTpoeHuss atomMa. CUMBOJIMYECKHUM S3bIK XHUMUHU.
XUMHYECKUX XUMUYECKUH  DJIEMEHT.  DNEeKTpOHHas  KOHUrypalus  aToma.
3JICMEHTOB U 1-2 Knaccupukanus XUMHUECKHX DJIEMEHTOB (S-, P-, O-a1eMeHTHI). 2
npupozaa BanenTtHsle  25eKTpoHBI.  BaneHTHOCTb.  DJIEKTpOHHas  NpUpoAa
XUMHYECKOH CBSI3HU XUMHYECKOM CBS3U. DNEKTPOOTPUIATEILHOCTh. BUIbI XUMHYECKON CBSA3U
(koBaJleHTHAsl, MOHHAS, METaJUIMYECKasi, BOAOPOJHAs) M CIOCOOBI €e
o0Opa3zoBaHMs
3-4 Ilpakmuueckoe 3anamue No 1
Pemienue 3amaHuii Ha WCIOJNB30BAHUE XMMUYECKOM CHUMBOJIMKU U 4 OK 01
Ha3BaHUM COEAMHEHHUM IO HOMEHKJIAType MEXIYHApOIHOTO COI03a
TEOPETUYECKON W MNPUKIAAHOW XMMHMM M TPUBUAIBHBIX HA3BaHUU I
COCTaBJICHUS] XUMHUECKHUX (DOPMYIT IBYXaTOMHBIX CO€AMHEHUN (OKCHIOB,
Cynb(UIO0B, TUAPUIOB U T.II.) U OPYTHX HEOPTaHMYECKUX COCAMHEHUMN 2
OTJIETIbHBIX KJIACCOB.
[IpakTrueckue 3amaHus HAa YCTAaHOBJIICHHE CBS3HM MEXAY CTPOCHHEM
aTOMOB XMMUYECKHX 3JIEMEHTOB U MEPUOANYECKUM U3MEHEHHEM CBOMCTB
XUMHUYECKHX DJIEMEHTOB M HMX COEIWHEHHM B COOTBETCTBUU C
1ojoxenueM [leprnonnueckon CUuCTEMBI.
Tema 1.2. 5-6 Ilpakmuuecroe 3auamue Ne 2 OK 01
[Tepuonnueckuii [Tepuonuueckas cucrema xumudeckux 3neMenToB .M. Menneneena. 2 2 OK 02

3aKOH W Tabimua

®usnueckuit cmoica Ilepuonnueckoro 3akona .M. Menneneesa.
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.. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX IJIEMEHTOB,
OGp&SyGMBIX nMHn HpOCTBIX M CJIOKHBIX BCIICCTB B COOTBCTCTBUHU C
MOJIO)KEHUEM XUMHUYECKOTo 3yieMeHTa B [leprnoanueckoii cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuoanueckoro 3akona [[.1.
Mengpeneena. [Ipornossl .M. Menneneea. OTKpbITHE HOBBIX
XUMHUYCCKUX DJICMCHTOB.

Pemienne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha
XapaKTepu3aluio  XUMHUYECKUX  dJeMeHTOB  «Merammndeckue /
HEMETAJUIMYECKUE CBOWCTBA, AJEKTPOOTPULATEIBHOCTh XUMHYECKUX
3JICMCHTOB B COOTBECTCTBUU C nx SHGKTpOHHBIM CTpOGHI/IeM 148
MOJIO)KEHUEM B MEPUOJMYECKON CHUCTEME XMMHUYECKUX 3jeMeHtoB JI.M.
MenneneeBa

Pa3zgen 2. Xumnuec

KHe peaknun

Tema 2.1. Tumel
XUMHYECKUX
peakuuii

7-8

Cooepoicanue yuebno2o mamepuana

Knaccugukanus v TUIIBI XUMUYECKUX PEAKIMNA C y4acTHEM
HeOopraHuueckux BemecTs. CocTaBlieHNE ypaBHEHUHN peakui
COEIMHEHUS, Pa3JI0KEHUs, 3aMeIIeHUs, 0OMEHa, B T.4. peaKLuil TOpeHHUs,
OKHUCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEHHMSI ~ OKHCIICHHA-BOCCTAHOBJICHMS. Crenenp  OKHCICHHSL.
Oxuciourens u  BoccraHOBUTENb. (CocCTaBiI€HHME U ypaBHUBAHUE
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOAOM DIIEKTPOHHOIO
Oamanca. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE pPEAKUUU B MPUPOJE,
ITPOU3BOJICTBEHHBIX MPOLIECCAX U JKU3HEEATEIBHOCTH OPraHU3MOB

9-10

IIpaxmuuecxoe 3anamue Ne 3

KonuuecrBennsle OTHONIEHHS B XUMHU. OCHOBHBIE KOJHMYECTBEHHEBIE
3aKOHBI B XUMHUHU U PAacUYeThl IO YPaBHEHUSAM XUMHUYECKHUX peakiuii. Moib
KaKk €IuHHULA KOJMYEeCTBa BemiecTBa. MomsipHass Macca. 3aKOHBI
COXpaHEHUsS MacChl M SHEpPruM. 3akoH ABoraapo. MomspHbIE 00beM
razoB. OTHocHUTENBHAsT IUIOTHOCTH Tra3oB. PacyeTsl 11O YpaBHCHHUAM
XUMHUYECKHUX peakUuil ¢ HCIOIb30BaHHUEM Macchl, 00beMa (HOpMaJbHbIE
yCJ'IOBI/I}I) ra30B, KOJIMYCCTBA BEIICCTBA

OK 01

Tema 2.2.
DNEKTPOIUTHUECK

11-12

Cooepoicanue yuebHo20 Mamepuand

Teopus snextponutuyeckord auccouuanuu. VOHBL  DIEKTpOJUTHI,

OK 01
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asg JUccolanvs u
UOHHBIA 00OMEH

HEIJIEKTPOJIUTHl. Peaknmu wnoHHOTO O0OMeHa. CoOCTaBIICHHE peaKIHit
MOHHOTO OOMEHAa ITyTEeM COCTABJICHHMS WX TIIOJHBIX W COKPAIICHHBIX
WOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peaklUWu. 3aJaHusl Ha
COCTABJICHUE MOHHBIX PEAKLIHI

13-14

Ilpakxmuueckoe 3ansimue No 4

Jlaboparopuas padoTta « TUIIBI XUMHYECKHUX PEaAKIIHII».
UccnenoBanme TumoB (IO COCTaBY M KOJMYECTBY HCXOJHBIX H
00pa3yIOIIMXCsl  BEIIECTB) M  TNPU3HAKOB XUMHYECKUX  PEaKIHH.
[IpoBenenue peakiuii MOHHOTO OOMEHa, OMpENETeHHE Cpelbl BOJHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKIUi

OK 04

15-16

KonTposbHas padora 1

CTpOGHI/Ie BCIICCTBA U XMMHUYCCKHUEC PCAKIINN

Pasnen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa |
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

17-18

Cooepoicanue yuebHo20 mamepuaid

[Ipenmer Heopranuueckoil xumuu. Kiaccudukanus HeOpraHUYECKUX
BeniecTB. lIpocTeie n ciioxkHble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BemecTB  (OKCUABI, THUAPOKCHIBL, KHUCIOTHI, coyid). B3aumocBs3b
HEOPraHWYECKUX  BEIIECTB.  ArperaTHbleé  COCTOSHMSL ~ BELIECTBA.
Kpucrannmuueckue u amopduble BemecTBa. THMBI KPUCTALTMYECKUX
pemeTok  (aTOMHas,  MOJIEKYJApHas, HOHHAasg, MeTauIn4ecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIECTBA OT THIA KPHUCTAIIIMYECKOM
peleTKH. 3aBUCHUMOCTbh XMMHMYECKOM AaKTUBHOCTH BEHIECTB OT BHUAA
XUMUYECKOM CBA3M W THUIA KPUCTAUIMYECKOW pemeTku. [IpuunHel
MHOT'000pa3us BENIECTB

19-20

IIpaxmuueckoe 3anamue Ne 5

Homenkiiatypa HEOpraHMYEeCKUX BEIIECTB: HAa3BaHUE BEIIECTBA UCXO IS
U3 UX XUMUYECKOU (DOPMYIIBI HIIM COCTABIICHHE XUMUIECKOU (hOPMYITBI
MCXO0/Is1 U3 Ha3BaHMs BemiecTBa o MexxayHapoanou (MIOTTAK) wim
TPUBHAIIBHOM HOMEHKJIATYpE.

Pemenue mpakTtuueckux 3alaHuid MO KiaccUUKAIIMU, HOMEHKJIATYpE H
XUMHYECKUM (HOpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB
(yrapHslii Ta3, yrIeKHCIbIA Ta3, aMMHUaK, ralieHas W3BECTh, HETalleHas
W3BECTh, NMUTHEBAS COAA W JPYrUX): HA3bIBaTh U COCTABIATH (POPMYIIBI

OK 01
OK 02
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XUMHUYECKHUX BEILECTB, ONPEAEIATh MPUHAAIEKHOCTD K KIIaccy.
HcTouHnky XUMHUYECKOU nH(popManuu (CpeacTB MacCOBOM MH(poOpMaIu,
cetb HWurtepner um apyrme). Ilomck wuHGOpManum 1O Ha3BaAHUAM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysiam

Tema 3.2.
dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

21-22

Cooepoicanue yuebHoeo mamepuand

Metamnel. OOmue ¢Qu3nyeckue M XUMHUYECKHE CBOWCTBA METAJUIOB.
CriocoObI mosTyueHHs. 3HAaYeHHWE METAJUIOB M HEMETAJUIOB B MPHPOJIE U
KHU3HECATSIILHOCTH YEJIOBEKa U OpraHu3MOoB. Kopposusi MeTaioB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HUH

23-24

Cooepoicanue yuebno2o mamepuana

Hemeramnpl. O0mue ¢puzndeckue u XMMHUYECKHE CBOMCTBA HEMETAJIJIOB.
Tunuunsle cBoiicTBa HemetaioB [V— VII rpynn. Knaccuduxamms u
HOMEHKJIaTypa COCAMHEHUN HeMeTauioB. KpyroBopoThl OHOTEHHBIX
AJIEMEHTOB B IPUPOJIE

25-26

Cooepoicanue yuebHo20 mamepuand

XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB
(OKCHIOB, THAPOKCHJIOB, KHCIOT, COJICM W Jp.). 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOIHBIX COGI[I/IHGHI/II\/'I,
BBICIIINX OKCHJIOB U THAPOKCH]IOB

27-28

IIpaxmuueckoe 3anamue Ne 6

CocraBieHrue ypaBHEHUH XUMHUYECKUX PEAKIUA C y4acTHEM MPOCTBIX U
CJIOKHBIX HCOPraHMYCCKUX BCIICCTB: MCTAJUIOB U HECMCTAJIJIOB; OKCHUIOB
METAJIJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX
KHUCJIOT, OCHOBAaHHMH M aM(OTEPHBIX TUIPOKCHIOB; HEOPTaHUYECKUX
COJICH, XapaKTEepPU3YIOIIUX UX CBOMCTBA.

Pewenue npakmuxo-opueHmupo8aHuvlx meopemuyeckux 3a0aHuil Ha
ceoticmea, cocmas, noiydenue u 6e30nacHoe UCNOIb308AHUE BANCHELILUUX
HeopeaHu4yecKux eewjecme 6 Oblmy U NpaKmuieckou OesimerbHOCmu
uenogexa

OK 01
OK 02

Tema 3.3.
WNnentuduxaruys
HEOPTaHUYECKUX
BEIIIECTB

Cooepoicanue yuebnoeo mamepuand

29-30

Jlabopamopnoe 3anamue Ne 1

«MneHTrdukanms HEOPraHUIECKUX BEIIECTBY.
Pemienue 5SKkcriepuMEHTaIbHBIX 3aJad 10 XUMHUYECKUM CBOMCTBaM

OK 01
OK 02
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METaJUIOB U HEMETAJUIOB, 10 PACIIO3HABAHUIO U MOJIYYEHHUIO COEIMHEHUI
METaJUIOB U HEMETAJLJIOB.

WNnentudukanuss HEOPraHMYECKHX BEIIECTB C HCIOJIB30BAHHEM UX
(U3UKO-XMMHYECKUX CBOMCTB, XapaKTEePHBIX KAYECTBEHHBIX pPEaKIIHIA.
KauecTBenHnsle peakuuu Ha cyib(ar-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMSI

31-32

KonTposbHas pabora 2

CBoiicTBa HEOPraHUYECKUX BEUIECTB

OK 04

Paznen 4. CTpoenne u CBOWCTBAa OPraHUu4YeCKUX BelleCTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

33-34

Cooepoicanue yuebHo20 Mamepuand

IlosiBiieHHE U pa3BUTHE OPTaHUYECKOM XMMUHU Kak Hayku. [Ipeamer
OpraHN4eCcKOr XUMHUHU. MEeCTO ¥ 3HaUeHUE OPraHNYEeCKON XUMHUH B
CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMUYECKOE CTPOCHHE KAK MOPSJOK COECIWHEHHS aTOMOB B MOJIEKYJIE
COIIACHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOIO
CTpOCHUs oOpraHuyeckux coeauHeHnit A.M. bytiepoBa. YriuepoaHslil
CKEJIET OpPraHMYeCKON MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYJ. MI30MepHs U U30MEPBI.

[lonatne o  QynkumoHanbHOM  rpynme. Panukan.  [IpuHUImIe!
KJlaccupuKalUud  OpPraHMYecKHX  coeAMHEeHuH.  MexayHapoaHas
HOMEHKJIaTypa ¥ MPUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COECIUHEHUI.
[TonsTre 00 a3oTconep:KalIMX COEAUHEHMSIX, OMOJOTHYECKH AaKTHBHBIX
BemiecTBax (yriaeBojax, JKMpax, Oelkax U Jp.), BBICOKOMOJICKYJISIPHBIX
COCTMHEHUSIX (MOHOMED, MOJTMUMED, CTPYKTYPHOE 3BEHO)

35-36

Ilpakmuuecroe 3auamue Ne 7

Homenknatypa opraHM4eckMX COEIUHEHHH  OTAEIBHBIX  KJIACCOB
(HachILICHHbIE, HEHACHIIIEHHbIE W apOMAaTHYECKHE YIIIEBOJIOPOJIBI,
CupThl, (EHOJNBI, ANBJACTHIBI, KETOHBI, KapOOHOBBIE KHCJIOTHI H Jp.)
CocraBiieHHe TIONHBIX M  COKPANIEHHBIX CTPYKTYPHBIX  (GopMyl
OpPraHMYECKUX BEILECTB OTAEIbHBIX KJIACCOB, UCIOJIb3Ysl UX Ha3BaHUA IO
CHCTEMaTUYeCKOW M TPUBHAIBHON HOMEHKJIAType (STHIIEH, alleTHUJICH,
rmInepuH, GeHou, GopMabaerua, YKCyCHas KUCIO0Ta, TIUIUH). PacueTs
npoctered  GopMylbl  OPraHMYECKOW  MOJIEKYNbI, HMCXOIsd U3

OK 01
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AJIEMEHTHOTO cocTaBa (B %)

Tema
CpoiicTBa
OpraHNu4YeCcKux
COETUHEHUN

4.2.

37-38

Cooepoicanue yuebno2o mamepuana

OU3UKO-XMMHYECKHE CBONCTBAa OPraHUYECKUX COEAMHEHHU OTIEJIbHBIX
KJIACCOB (0OCOOCHHOCTH KIacCU(PHKAIIMN M HOMEHKJIATYPBI BHYTPH KJIacca;
TOMOJIOTUYECKHH psiag W obOmass dopmyna; u3oMepus; (QU3NUECKHe
CBOMCTBA; XMMHYECKHE CBOWMCTBA; CIOCOOBI MOJTYYCHHs): — MpeleIbHbIC
YIIeBOAOPOAb! (alKaHbl M LUKJIOANKaHbl). ['opeHre MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHUKOB TCILJIa B MNPOMBIIUICHHOCTU U GBITy. CBoiicTBa
MPUPOAHBIX YIJIEBOJOPOAOB, HAX0XKJIEHUE B TMPUPOJE U MPUMEHEHHE
AJIKaHOB;

— HemnpejAenbHble (aJKEeHbI, aJKWHbI W alIKaJMeHbl) M apoMaTHYEeCKHe
YTIIEBOIOPOIBI. I'openne arleTHiIeHa KaK HUCTOYHUK
BBICOKOTEMIIEPATYPHOT'0 TUIAMEHU JJI CBAPKU U PE3KH METAJUIOB

39-40

Cooepoicanue yuebno2o mamepuana

— KHCJIOPOJCOAEpKAIMe COSAMHEHUS (CHHUPTHI U (HEeHOJbI, KapOOHOBbIE
KUCJIOTBI W J(QUpPHI, albJIeruabl HW KETOHBI, HUPBI, YIJICBOJIBI).
[IpakTHdeckoe TpPUMEHEHWE OSTUJICHTIUKOJNS, TIUlepuHa, QeHoma.
[MIpumenenne Qopmanpaeruaa, aneTanbAeTHAa, YKCYCHON KHCIOTHI.
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KHUCIOT. MOIOIIME CBOMCTBA MbLIA

41-42

Cooepoicanue yuebHo20 mamepuand

— a3zoTcoiep)Kalue COeAWHEHHs] (aMUHBI M aMUHOKHCIIOTBI, OETKH).
BricokoMonekynsipHble COeTUHEHHUS! (CHUHTETHYEeCKHEe U OMOJOTHYECKH-
aKTUBHbIE). MoOHOMEp, MOJIMMEpP, CTPYKTypHOe 3BeHO. [lonmumepuzanus
STUJIEHA KaK OCHOBHOE HAIPABJICHUE €r0 UCIIOJIb30BAHUS.

['eneTnueckas CBsI3b MEKYy KJIACCAMU OPTAaHUYECKUX COCITMHEHUN

43-44

IIpakxmuuecroe 3auamue Ne 8

CBoiicTBa OpraHMYECKNX COCITUHEHUN OT/EIbHBIX KJIACCOB (TpUBUANIbHAS
U MeXAyHapoAHas HOMEHKJIATypa, XHUMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIyYeHUs1): TpeaesibHble (aJKaHbl U LMKJIOAJIKAHBI), HEMpeleIbHbIe
(anmkeHbl, alKUHBI W AJIKAJAHEHb]) M apoOMaTHYECKHUE YIIIEBOAOPOIbI,
CUpTHl U (PEHOJNIBI, KapOOHOBBIE KHUCIOTHI U 3(UPHI, ANbACTUABl U
KETOHBI, aMUHBl U aMHUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS.
3agaHusl Ha COCTABJICHHE YPABHEHUH XMMHUYECKHUX PEAKLIUH C ydyacTHEeM

OK 01
OK 02
OK 04
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OPraHN4YC€CKUX BCIICCTB HA OCHOBAHMH HMX COCTaBa U CTPOCHUA

45-46

IIpakmuyeckoe 3anamue Ne 9

CocraBieHue cxeM peakuui (B TOM YHCII€E 10 NMPeUI0KEHHBIM LIETOYKaM
IIPEBPALIEHUI ), XapaKTEPU3YIOLINX XUMUYECKHE CBOMCTBA OPraHNYECKUX
COEAMHEHUI OTAEIbHBIX KJIACCOB, CIIOCOOBI MX IOJIyYEHHUS M Ha3BaHHE
OPraHUYECKUX COCAVUHEHUN 110 TPUBUAIBHOM WIM MEXAYHApOIHOU
CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Pewenue npaxmuko-opueHmuposaHuvlx meopemuyeckux 3a0anull Ha
CBOUICMBA OP2AHUYECKUX COeOUHEHUL OMOENbHBIX KIACCO8

47-48

Jlabopamopnoe 3anamue Ne 2

«[IpeBpallieHust OPraHMYeCKUX BEIIECTB MPU HArPEeBAaHUUY.
[TonydyeHue >TuiIeHa U U3yYEHUE €r0 CBOMCTB. MOJIETMPOBAHUE MOJIEKYJT
U XUMHYECKMX IPEBpALICHUN Ha IpUMEpe dTaHa, ITWICHA, alleTUICHA U

Ap.

Tema 4.3.
WNnentuduxaruys
OpPraHUYECKUX
BEIIECTB, X
3HAYECHHUE 51
MIPUMEHCHHE B
OBITOBOH n
MIPOM3BOICTBEHHO
u IesITeIbHOCTH
YyeJIoBeKa

49-50

Cooepoicanue yuebno2o mamepuana

buoopranunueckue coenunenus. IIpuMeHeHHe W OHMOIIOTHYECKas pPOJIb
yTHeBO,Z[OB. OKI/ICJIeHI/Ie YTJ'IGBOI[OB — HCTOYHHUK 3HepFI/II/I KUBBIX
opranu3mMoB. O0JIacTH MPUMEHEHUS aMUHOKHUCITOT. [IpeBpartieHus 6SIKOB
UM B opranusme. buonorunueckue QpyHKiuu OenkoB. buonornueckue
GbyHKIUKA SKUPOB. POjb OpPraHMYecKOW XHMHH B PEHICHHH MPOoOIIeM
MMHUIIEBOH O€30IaCHOCTH

51-52

Cooepoicanue yuebHo20 mamepuaid

Ponp opraHuueckoil XHMMHUU B PEIICHUHM TPOOJIEM DSHEPreTHYECKOn
0€30I1aCHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JJaHMM HOBBIX MaTEpHAaJIOB,
HOBBIX HCTOYHHMKOB JHEPIUM (AIbTEPHATHUBHBIE HCTOUYHUKHU DSHEPTUH).
OnacHOCTh BO3IEHCTBHS HA >KMBBIE OPraHU3Mbl OPTaHUYECKHX BEILECTB
OTJEIIbHBIX KJIaCCOB (yrieBonoponpsl, CIIUPTHI, (benonsl,
XJIOPOPTaHUYECKUE NMPOU3BOAHBIE, AJIBJETUABI U Ap.), CMBICI I10Ka3aTels
IIPEACIIBHO JOIYCTUMON KOHLIEHTpaluu

53-54

Jlaboparopnoe 3ansitue No 3

«UneaTnduKanus OpraHU9eCKiX COSTUHEHUHN OTACTbHBIX KJIaCCOB)
Nnentudukanuss opraHUYECKHX COCAMHEHUH OTIEIBHBIX KIAaccoB (Ha
MpUMepe aJIbJIETHIOB, KpaxMana, YKCYCHOW KHUCIOTHI, OCJIKOB M T.I.) C

OK 01
OK 02
OK 04
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UCIOJb30BAHUEM HX (PU3MKO-XMMUYECKHX CBOICTB M XapaKTEpHBIX
KayecTBEHHBIX peakuuid. JleHatypanus Oenka mpu HarpeBaHuu. LIBeTHbIe
peakiuu OenkoB. BO3HMKHOBEHHE aHAJIUTUYECKOIO CHUTHajla € TOYKH
3pEHHs] XUMHYECKMX IIPOLIECCOB IIPU IMPOTEKAHUM Ka4eCTBEHHOMU
peakuuu, MO3BOJIAIOIIEN UAEHTUDUIIUPOBATH IIPEIIOKEHHBIC
OpraHUYECKUE BEIECTBA

55-56

KonTpoabHas pabora 3

CTpyKTypa 1 CBOICTBA OPraHNYECKUX BELECTB

Pazgen 5. Kunerudeckue ¥ TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX

peakuui

Tema 5.1
CxopocTthb
XHUMHYECKHX
peakuuii.
XHUMHUYECKOE
paBHOBecHE

57-58

Cooepoicanue yuebno2o mamepuana

CkopocTh peakiiy, ee 3aBUCUMOCTb OT Pa3fIMYHbIX (PAKTOPOB: MPUPOIbI
pearupyoomux BELIECTB, KOHLEHTpPAlMM pEarupyrolux BELIECTB,
TEMIIEpaTypbl W IUIOH[AJAM PEAaKUHOHHOW TOBEPXHOCTH. TersioBbie
3¢ HEKTh XUMUYECKUX peakIii. DK30- U SHIOTEPMHUUYECKHIE, PEAKIINH.
OO6paruMocTh peakiuii. XMMHUYECKOE PAaBHOBECHE W €T0 CMEIICHHUE O]
NeUCTBUEM DPA3MUYHBIX (PAKTOPOB (KOHIIEHTPALMSl PEAreHTOB WM
MPOAYKTOB  pPEaKIMH, JaBJIeHHWEe, TeMmIlepaTypa) s  CO3/JaHUA
ONTUMAJIbHBIX YCIIOBUN MPOTEKAHUS XMMHUYECKUX Iporeccos. IpuHuumn
Jle llarense

59-60

IIpakmuyecxkoe 3ansmue Ne 10

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUIl Ha aHamu3 (PaKTOpoOB,
BJIMAIOINUX Ha HU3MCHCHUC CKOPOCTU XUMHUYECKOM pcaknuu, B T.4. C
MO3UIUHI KOJOTUYECKH 11eJIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYI0BOMA
JEATEIIbHOCTU B LEJISIX COXPAHEHMS CBOErO 30POBbS U OKPYKAIOLIEH
MPUPOIHOM CPEBI.

Pewenue npaxmuxo-opuenmuposannvix 3a0aHuil HA  NPUMEHEHUe
npunyuna Jle-Illamenve 0115 HaxodcoeHus HANpagieHus cmeweHus
PAsHOBeCUsi XUMUYECKOU peakyuu U aaiu3 akmopos, GIuAWUx Ha
cMeujenue XUMU4eCcKko20 pasHo8ecusl

OK 01
OK 02

Pa3nes 6. PacTBopbl

Tema 6.1.
Ilonsarue 0

61-62

Cooepoicanue yuebHo20 mamepuand

PactBopenne kak Qusuko-xumuueckuid mporecc. PactBopsl. CriocoOsbl

OK 01
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pacTBopax IIPUTOTOBJIEHUsI ~ pacTBOpoB.  PacTtBopumocts.  MaccoBass — nmons OK 02
pacTBopeHHOro BemecTtBa. CMBICH TOKazares MpPeleiabHO JOIMYCTUMOMN OK 04
KOHILICHTPAlMK M €ro HCIOJb30BAHHE B OLEHKE JKOJIOTHYECKOMN
0€30MacCHOCTH.
[IpaBuiia sKOJIOrMYECKHU LEIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM
NESATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH
MIPUPOJHON Cpenabl; ONACHOCTh BO3ACHCTBUSA HA MKUBBIE OpPraHU3MBI
OTpE/ICIICHHBIX BEIECTB.
Pewenue  npaxmuxo-opuenmupo8anHvlx  pacuemmuvix — 3a0aHUll  HA
PAcmeopul,  UCHONb3YeMble 6  OblMOoBOU U NPOU3BOOCHIBEHHOU
desimenbHOCMU 4en08eKda
Tema 6.2. | 63-64 | JlabopamopHoe 3anamue Ne 4
Uccnenosanue «IIpurotoBiieHHE PaCTBOPOB.
CBOMCTB IIpuecomosnenue pacmeopos 3a0anHou (maccoeou, %) Konyenmpayuu (c
pacTBOpOB NPAKMUKO-OPUCHMUPOBAHHBIMU ~ 80NPOCAMU) U  OnpeodenieHue cpeobl
B0O0HbBIX PACMBOPOS.
Penrenne 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa
Tema 7.1. Xumus B | 65-66 Cooepoicanue yuebHo20 Mamepuaid
OBITY Hu Hogeitime gocTrXeHrss XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTHUHU.
MPOU3BOACTBEHHO Ponp xuMum B oOecreueHUM HKOJIOTHYECKON, DJHEPreTUYECKOW W
U JeATeTbHOCTH nuiieBo 0e30macHOCTH, pa3BUTUM MeAunuHbl. [IpaBuna mnoucka u
YeJoBeKa aHaJIM3a XUMHYECKON MH(GOPMAIIMU U3 PA3IMYHBIX UCTOYHUKOB (HaydHast
1 yuyeOHO-Hay4Hasl JIMTepaTypa, CpPelCcTBa MacCOBOW WMH(OpPMAIUH, CETh OK 01
UnrepHer) OK 02
67-70 Ilpakmuueckoe 3auamue Ne 11 OK 04
[lonck m aHanu3 KEHCOB O MPUMEHEHHMM XHWMHYECKHX BEIIECTB U OK 07

TEXHOJIOTHI ¢ ydeToMm Oyaymied mpodecCHOHaIbHON eATeTbHOCTH I10
TeMaM: Ba)KHEWILIME CTPOUTEIbHbIE MaTepUaibl, KOHCTPYKIIMOHHbIE
MaTepuaibl, KPackH, CTEKJIO, KepaMHKa, MaTepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHayibl, TEKCTHJIbHbIE  BOJIOKHA, HCTOYHHKUA  SHEPIHH,
OpraHMYecKWe M MUHEpaJibHble ynOoOpeHus, JIEKapCTBEHHbIEC BEIECTBA,
OBITOBAst XUMHUS.
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3ammra: [IpencraBienne pe3yabTaToB penieHUs KeHcoB B popMe MHUHU-
JIOKJIaJla ¢ IIPE3eHTalnein

71-72 JAuddepeHunpoBaHHbIN 3a4eT 2

Bcezo 72

Jlns1 XxapaKTepUCTUKU YPOBHSI OCBOSHHUS yUeOHOTO MaTepHaia HCIOIb3YIOTCS CIeAYIOMNe 0003HAYECHHS:

1 — o3HaKoMHTENBHBIN (Y3HABAHHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTR);

2 — PerpOyKTUBHBIH (BBIMOJIHEHUE NEATEILHOCTH 110 00pasily, MHCTPYKIUHU WX 10T PyKOBOJICTBOM);

3 — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSTEIBHOE BBITIOJTHEHNE ACSTEIIFHOCTH, PEIICHHE TPOOJIEMHBIX 33/1a4)
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3. YcaoBus peanusanuu padoueil mporpaMmsl 001eo0pa3oBare/ibHOM
AUCHHUILIMHBI

3.1 MarepuaqbHO TEXHHUYECKOE oOOecmeueHrne o0011eo0pa3oBaTeIbHON
yaeoHou nuctuminael OY .09 Xumusi.

B IBIIOY  «Ycrb-MnuUMCKMIT ~ TEXHUKYM  JIECOMPOMBIILUICHHBIX
TEXHOJIOTUHA M cepbl ycayr» umeeTcs KaOuHeT-nadopatopus «OpraHudeckas,
aHajguTU4ecKas, u3ndeckas U KoJuiowaHas xumus» (ka0.18). B Helt umerorcs
JabopaToOpHble  KOMIUIEKCHI i y4eOHOM MpPaKkTUYEeCKOM U IPOEKTHOU
JeATeIbHOCTH Mo XuMuM «XumJlabo», MHPOpMAITMOHHO-CIIPABOYHBIC ILJIAKATHI,
pa3aTovyHble MaTepHabl.

YUEBHO-HATJIAJHBIE ITOCOBUA

[Tnakater: Tabmuia «llepuoandeckas cucreMa XxuMuueckux daemeHToB J1.1.
MenaeneeBa», TUIAKTUYECKUH MAaTepuai, pa3daTOYHbIA MaTepuall 10 XUMHH,
«Ilepuoanueckas cucteMay, « Tabiuiia pacTBOPUMOCTHY, KPOCCBOPIBI TTO XUMHH.

Knacchas nocka

TEXHUYECKHUE CPEACTBA OBYUYEHUA

JlabopaTopHbIil KOMITJIEKC i YYeOHOW M TPOEKTHOU JEATeNBHOCTH IIO0
XUMUHU.

BoiTskHOM mIKad.

Jlocka 11st CylIKu mOCYAbl.

Tepmoriukad.

Juctunnsarop.

MydenbHas neys.

bans komOuHMpOBaHHAs TabopaTOpHAas.

Komruiekt snexkrpocHabx eHus.

CdeTunK KOJOHUH.

[IpopammBaresnb cemsiH.

JlaGoparopusiit pH-meTp.

DOTOKHUIIOMETP.

Hentpudyra nadbopatopHas.

Bechl ananmnTnyeckue.

XpaHWIHUILE 151 XUMUYECKUX PEaKTUBOB.

[HudpoBoit MUKpPOCKOII.

JIoKyMeHT-Kamepa.

HoyT0yk.

LCD-mpoekTop.

DKpaH C 3JIEKTPOIPUBOJAOM CBEPTHIBAHUS

XOJIOIUIbHUK

Pabounii cton st pazmenieHus 000py10BaHus

Pabounii cton st pazmenieHus 000py0BaHus ¢ 2-Msl paKOBUHAMU.

['enepartop 3ByKOBO.

M cTOYHNK OCTOSIHHOTO Y IEPEMEHHOTO HAIIPSKEHMUS.



Hlkad-cetid 11 peakTHBOB.
["a3o0Bas ropeka.
Cron 17151 IpernoaaBaTets.

OJIEKTPOHHBIE OBPA3OBATEJIbHBIE PECYPCBI

Jlnckun
1. 1C: Penerurop. Xumus.
2. 1C: ObpazoBatenbHas Kouiekuus. Oprannyeckast XuMusl.
3. 1C: O6pazoBarenvHas koyuiekimsi. OOmas 1 HeopraHUJecKas
XUMUSL.
4, COOpHHMK  JIEMOHCTPAIIMOHHBIX  OMBITOB I CpeaHen

obmeobpazoBarenbHON MIKONBI «IIIKOMBHBI XUMHUYECKUN DSKCIIEPUMEHT.

Opranuyeckasi XUMUD.

[Tonbopka mnpe3eHTanuii, TECThl B DJJICKTPOHHOM BHUJE, DSJIEKTPOHHBIC
yueOHUKH, « BupTyanbHas xumudeckas gadbopaTopus».

OJIEKTPOHHBIE TECThl IO XUMHHM Uil TPOBEACHUS 3a4€TOB, a TaKKe
MPOMEKYTOUYHOTO KOHTPOJIA MO OTJICJIbHBIM TEMaM.

3.2 YuebHO-MeTOAMYECKOE obecredeHne o0Ieo0pa3oBaTebHON yaeOHOM
TUCIUATUINHBI « XUMUSD)

Ocnognas numepamypa:

1. Tabpuensn O.C. Xumus aist npodeccuit ¥ CenuaibHOCTEH TEXHUYECKOTO
npoduiis: yaeOHUK U1 cTyl. Yupexaenuit cpea. [Ipod. odbpazosanus/ O.C.
I'abpuensn, N.I'. OctpoymoB. — 6-¢ u3., ctep. — M.: U3narensckuil eHTp
«Axkanemus», 2018. 272 ctp.

Jlononnumenvuasn iumepamypa:

1. OOmast u HeopraHuueckas xumus. Bormpocsl u 3agaun: ydeOHOE mocodue
s CIIO/ A.B. CyBopos, A.b. Hukonbsckuii. — 2-¢ u3f., ucnop. U JOI. -
Mockga: U3natensctBo Opaiit, 2023. — 309 c.

2. O0mas u Heopranmdeckas xumusa. B 2x gactsax. U.2 XuMmus 37I€MEHTOB:
yuebnuk u npaktukyM st CI10O/ H.I'. Hukutuna, B.W. I'peGenbkoBa. — 2-¢
u3a., ucmp. u gom. - Mocksa: M3narensctBo FOpaiit, 2023. — 322 c.

3. O6mas 1 Heoprannueckas xumus. B 2 tomax. T.1: yuebnuk nis CI1O/ A.B.
CyBopoB, A.b. Huxonbckuit. — 6-¢ wu3d., uchnp. u jgomn. - Mocksa:
NznarensctBO FOpaiit, 2023. — 343 c.

4. O6mas u Heopranuueckas xumus. B 2 Tomax. T.1: yueonuk ana CIIO/ A.B.
CyBopoB, A.b. Huxonbckuit. — 6-¢ wu3d., uchnp. u jomn. - Mocksa:
N3parensctBo KOpaiit, 2023. — 343 c.

5. OOmras 1 HeopraHnuueckas xumus B 2 T. Tom 2: y4eOHUK IJIsI CpEaHErO
npodeccuonanbHoro odpazoranus/ A. B. CyBopos, A. b. Hukonbckuii. —
6-e u3z., ucnop. u gon. — Mocksa: M3narensctBo Opaiit, 2023. — 378 c.
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HayuyHo-nmonyasipHbiii poekT «DieMeHThl Ooubinoi Hayku»// URL:
https://elementy.ru/
CaliT Hay4HO-TIOMyJISIpHOTO JKypHayna «Xumus u xu3Hb» [/ URL:
http://www.hij.ru/

DiekTpoHHas OuOnMMoTeKa XuMuuyeckoro moprtaida «Chemnet» //
URL:http://www.chemnet.ru/rus/elibrary/

. DIleKTpOHHBIN )XypHan «Xumuku 1 xumusi»// URL: http://chemistry-

chemists.com/index.html
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4. KOHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHMS 00111e00pa30BaTeJIbHOM

JTUCIHHUIIINHBI

KoHTposib 1 o1ieHKa pe3ysbTaToB 00y4eHHs OCYILECTBIISIECTCS MPENoaaBaTesieM B

nporecce

MNPOBCACHUS  IMPAKTHYCCKUX

3aHATUA W J7a00paTOpHBIX PadoT,

TECTUPOBAHUS, & TAK)KE BBINOJIHEHUS 00yUYaIOUTMMUICS WHANBUAYAIbHBIX 3aaHU,
IIPOEKTOB, UCCIIeOBaHMi. Pe3ynpTaTsl 00ydeHHs ONpeaesaioT, YTO 00yJaromuecs

JOJIXKHBI

3HATh,

JUCIIUITIIMHBI.

IMOHUMAaTb W JACMOHCTPUPOBATH 110 3aBCPHICHHUU H3YUYCHUA

Jis  ¢dopMupoBaHUs, KOHTPOJII M OICHKM pEe3yJbTaTOB OCBOCHHS YydeOHOU
JUCLUIUIMHBI UCIIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPOIIPUATHM, IIPEICTABIIAIOIIAS
co0Ol KOMIUIEKC Y4YEOHBIX MEpONPHUATHM, COIJIACOBAHHBIX C pe3yJbTaTaMu

o0ydyeHUsT W CPOPMYIHUPOBAHHBIX C Y4YETOM

pesyabTtatsl 1o guciuiinae) u @I'oC CIIO.

dI'OC COO (mpeaMeTHbIC

Tunsl oeHOYHBIX

Ne | OK/IIK (Moayas/Pa3zgen/Tema| Pe3yabTat 00y4eHus .
MeponpusiTHi
| | OcHOBHOE cofep:kaHue
1 ®opmyIMpOBATH
Pa3nen 1. OcHoBBI PMYJHp
0a30Bble NOHATHA U
CTPOCHMS BellecTBa
3aKOHBI XHMHH
1.1| OK 01 |Crpoenue atomoB Cocrasnars xummnueckue (1. Tect «CTpoeHune aToMoB

XUMHUUYECKUX
3JIEMEHTOB M TIPHUpOa
XUMHUYECKOH CBS3U

(hopMyIIBI COeTMHEHUN B
COOTBETCTBHH CO
CTETICHBIO OKHUCIICHUS
XUMHAYECKHX JIEMCHTOB,
WCXO/IS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIIATETLHOCTH

XAMHYECKHUX JIEMCHTOB U
MIPUPOJIa XUMHUIECKOHN CBSZH.
2. 3ama4y Ha COCTaBJICHUE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COCTHHECHUM
(oxcum0B, cynb(huaoB,
TUAPUJIOB U T.I1.).

3. 3ajaHns HA HUCIIOIL30BAHUE
XMMHYECKON CUMBOJIMKU U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIaType
MEXIYHApOIHOTO COI03a
TEOPETUUYECKON U MPUKIIATHON
XUMHUH U TPUBUAITBHBIX
Ha3BaHMH JJIS COCTaBIICHUS
XUMHYECKHX (HOpMYyIT
JIBYXaTOMHBIX COEIUMHEHUM
(oxcuaoB, CyIb(UIOB,
TUAPHUIOB U T.I1.) U IPYTUX
HEOPTaHWYECKUX COCTMHECHHI
OTACIBHBIX KJIACCOB
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunol olleHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepronnueckuii 3aK0H
u tabauma J[. 1.
Meunneneena

XapakTepus3oBaTh
XUMHYECKUE DJIEMEHTHI B
COOTBETCTBHUHU C UX
MOJIO)KEHUEM B
MEePUOINYECKOIN cCucTeMe
XUMHYECKUX AJIEMEHTOB
J.N. Menneneera

1. Tect «MeTamnuueckue /
HEMeTaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPHUIATENHHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHUX DJIEMCHTOB B
COOTBETCTBUE C X
AJIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKCHUEM B
NIEPUOUYECKON CUCTEME
XUMUYECKHX 3J1eMeHToB [[. 1.
Meunneneenay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOECHHUEM aTOMOB
XHUMUYCCKHX DJIEMECHTOB U
NEePUOIUYECKUM U3MEHEHHEM
CBOMCTB XHUMHYECKUX
3JIEMEHTOB U UX COCAUHCHHI
B COOTBETCTBHH C
nonoxxenueM [lepuonnueckoit
CHCTEME.

3. IlpakTuxo-
OPUEHTHUPOBAHHbBIE
TEOPETHUUECKHUE 3aJaHus Ha
XapaKTepU3aLUI0 XUMHUUYECKIX
3JIEMCHTOB: «MeTalIm4ecKue
/ HeMeTaIn4eCKHe CBOMCTBA,
3JIEKTPOOTPHUIATENHHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHUX DJIEMCHTOB B
COOTBETCTBUE C X
AJIEKTPOHHBIM CTPOCHHUEM U
MTOJIOKCHUEM B
NIEPUOIUYECKON CUCTEME
XHMHYECKHX DJIEMCHTOB

J.1. MenaeneeBa»

Pazpea 2.
XuMuueckKue
peaxkiun

XapakTepu3zoBathb
THIIBI XUMMHYECKHX
peakuuii

KonTpoasnas padora
«CTpoeHue BemecTBa u
XHMHYeCcKHe Peakium)

2.1

OK 01
OK 04

THnBl XUMHUYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COEIMHEHMS,
pasnoxeHusi, 0OMeHa,

1. 3amaun Ha cocTaBJICHUE
YpaBHEHUH pEaKIUii:
— COeIMHEHMS, 3aMEICHM,
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Tunsl oeHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MeponpusTHi
3aMelIeHHUS, pasnokeHus, oOMeHa;
OKHUCJIUTEIHHO- — OKHUCIIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE BOCCTAHOBUTEJIbHBIX PEaKIUil
peakuuu C UCIMOJIb30BaHUEM METOA
3JIEKTPOHHOTO OajaHca.
2. 3ajauM Ha pacueT Macchl
BEIIIeCTBA WU 00bEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OTHOTO U3
YYaCTBYIOUIMX B PEAKIUN
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMIeCTBa
BEI[ECTBA) MIPOJIYKTOB
peaKInu, eclid OJHO U3
BEIECTB UMEET MPUMECHU
2.2 Onexrponutnueckas |CocraBisaTh ypaBHeHMs |l. 3ajaHus Ha cocTaBieHHE
JUCCOLIAIUS 1 XUMHYECKHUX PEAKIIHH MOJICKYJISIPHBIX U HOHHBIX
WOHHBIN 0OMEH MOHHOT'O 0OMEHa C peaKkiuii ¢ yyaCTHEM KUCIIOT,
y4acTUEM OCHOBAaHHH U COJIEH,
HEOPraHUYECKUX YCTaHOBJICHHE U3MEHEHHUSI
BELIECTB KHCJIOTHOCTH CPEJIbI
2. JJabopaTtopHnas pabota
"THUIbl XUMHUYECKUX peakiuil”
3 Pasznea 3. Crpoenne u|HUccaenoBars crpoenne |KoHTpoabHasi pabdora

CBOJCTBA
HEOPraHU4YeCcKux
BelleCTB

M CBOMCTBA
HEOPraHu4YecKux
BelleCTB

«CBoiicTBa
HEOPraHUYEeCKHUX BeIeCTB)»
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunol olleHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanms,
HOMECHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEILIECTB

Knaccudunuposatsb
HEOpraHU4ecKHue
BEIIIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «<HomeHkaTypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUUYECKON (HOpMYIIbI UITU
COCTaBJICHUE XUMHYECKOMN
bopMyIbl HCXOas U3
Ha3BaHUs BEILIECTBA 110
MEXKTYHApOAHON WU
TPUBHAIILHOU
HOMEHKJIAType».

2. 3aaun Ha pacyer
MacCcoBOH 01 (Macchl)
XUMHUYECKOI'0 AIEMEHTA
(coenmuHEeHMs) B MOJIEKYIIE
(cmecn).

3. [IpakTuueckue 3aaHus 1Mo
KJIacCU(pUKAIIUH,
HOMEHKJIAType U XUMHUYECKUM
dbopmysaM HEOPTraHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. ITpakTryeckue 3aaHus Ha
onpeAeeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIA
XMMHUYECKOMW CBSI3HU U TUIIA
KPUCTAJUIMYECKOU PELICTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XHUMHYECKHX CBOHCTB
HEOPTraHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TakXKe TUIIA
KPUCTAIUITMYECKOMN
peueTKu

1. Tect «OcobeHHOCTH
XHUMHUYECKHX CBOMCTB
OKCHIOB, KHCJIOT, OCHOBaHHIH,
aM(}OTEepHBIX THAPOKCHUJIOB U
COJICi.

2. 3amaHus Ha COCTABJIEHUE
YPaBHEHUN XUMUYECKUX
PEaKLHi C y4aCTHUEM IIPOCTHIX
U CJIO’KHBIX HEOPTaHUUECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHHI U
aM(}OTEepHBIX THAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX X
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Tunol olleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MepONnpUATHI
CBOWCTBA M CIIOCOOBI
HOJTy4YEHHUS.
3. IlpakTuxo-
OpPUEHTHPOBAaHHbIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHUUYECKUX BEIIECTB
3.3| OK 01 |HUnentudukamus Hccnenosath 1. IlpakTuko-
OK 02 |HeopraHM4ecKHux KaueCTBCHHBIC PEAKIIUM  |OPUECHTUPOBAHHBIC 3a1aHUS
OK 04 |BemecTB HEOPraHUYECKUX M0 COCTaBJICHUIO XUMHYECKUX
BEILIECTB peakui ¢ yyacTueM
HEOPraHMYEeCKUX BEIIECTB,
UCTIOJb3YEMBIX JUISl UX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTraHWYECKHUX BEIIEeCTB”
4 Pa3nen 4. Ctpoenue u|UccaenoBars crpoenne |KontpoabHas padora
CBONCTBA U CBONMCTBA «CTpoeHue u CBONicTBa
OPraHu4ecKux OpPraHN4YecKHX BelleCTB (OPraHMYecKHX BelecTB)
BeleCTB
41| OK 01 (Knaccuduxammus, Knaccudunuposatsb 1. 3amaHus Ha cocTaBlIEHHE
CTPOEHHE U OpraHMYECKHE BEIIECTBA |Ha3BaHUN OPraHMUYECKUX
HOMEHKJIaTypa B COOTBETCTBUHU C UX COEMHEHUH 110 TPUBUAILHON
OpPraHU4EeCKUX CTPOEHUEM WA MEXIYHapOIHOM
BELICCTB CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3agaHusi Ha COCTABJICHUE
MOJTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHUYECKUX BEILECTB
OTJIEbHBIX KJIACCOB.

3. 3agauu Ha onpeaeIeHue
npocreimen GopmMyIbl
OPraHUYeCKON MOJIEKYJIbI,
UCXOJI U3 DJIEMEHTHOT'O
cocrasa (B %)
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Tunol olleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MeponpusTHi
421 OK 01 |CgoiicTBa YcranaBnuBaTh 1. 3aganus Ha cOCTaBICHUE
OK 02 |opranm4eckux 3aBUCUMOCTH (hYU3HKO- YpaBHEHUN XUMHUUYECKUX
OK 04 |coenunenuit XUMHUYECKUX CBOWCTB pEeaKIUiil C y4acTUEeM
OpPraHMYECKUX BEIIECTB |OPraHUYECKUX BEIECTB Ha
OT CTPOEHUS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.
2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peakuui, WIIIOCTPUPYIOIIHUX
XUMHUYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKIuil
Y TEHETUYECKOU CBSA3HU
OpraHWYECKUX BEILECTB
Pa3HBIX KIJIACCOB.
3. PacueTnble 3a1aun 1o
YPaBHEHUSIM pEaKLUil C
y4acTUEM OPTaHUYECKUX
BEIIECTB.
4. JIaboparopnas paboTa
“IIpeBparieHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHuu"
43| OK 01 [HMnentuduxanus Hccnenosath 1.IIpakTuko-
OK 02 |opranmdeckux KaueCTBCHHBIC PEAKIIUM  |OPUECHTUPOBAHHBIC 3a1aHUS
OK 04 |BemecTB, UX 3HaYEHHE [OPTaHUYECKUX 10 COCTaBJICHUIO XUMUYECKUX
Y IPUMEHEHUE B COCIMHEHUH OTJENbHBIX |pPEaKLUi ¢ y4acTHeM
OBITOBOM U KJIaCCOB OpraHMYECKUX BEIIECTB, B T.4U.
IIPOU3BOJICTBEHHON UCIIOJIb3YEMBIX JIJISl UX
NEeATEILHOCTH uaeHTU(UKAITUY B OBITY U
YyeloBeKa MPOMBIIIIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanms
OPraHUYEeCKUX COCIUHEHUIN
OT/IENbHBIX KJIacCOB”
5) Pazneua 5. XapakrTepu3oBatb
Kuneruueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaKiuii
XHMHYECKHX
peakuuit
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Tunol olleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MepONnpUATHI
5 | OK 01 |CkopocTs xuMudeckux | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuii. XUMHUYECKOE |BIMSHUE KOHLIEHTPALIMU |TEOPETUUYECKHUE 3a/IaHUS Ha
paBHOBecHE pearupyromux BeUIeCTB U |aHaIu3 (GaKTOPOB, BIMUSIOIINX
TeMIlepaTyphl Ha Ha U3MEHEHHUE CKOPOCTH
CKOpPOCTb XUMUYECKUX  |XMMHUYECKOW peakluu.
peakuui [IpakTHKO-OpUEHTUPOBAHHBIE
XapakTepHu3oBaTh 3a/laHusl Ha IPUMEHEHUE
BIIMSIHUE U3MEHEHUA npunuuna Jle-Ilarense mis
KOHLIEHTPALUU BELIECTB, |HAXOXICHUS HAIIPABJICHUS
PEAKLMHU CPEebl U CMEILEHUS PABHOBECHSI
TeMIlepaTyphl Ha XUMHUYECKON peakuu U
CMELIEHHE XUMUYECKOT0 |aHanu3 (pakTopoB, BIUSAIOIINX
paBHOBECHS Ha CMEILEHUE XUMHUYECKOTO
paBHOBECHS
6 HUccaenoBaTs HCTHHHEBIE
Pa3nen 6. PacTBopbl |pacTBOpPBI € 3aJaHHBIMH
XapaKTepUCTHKAMU
6.1| OK 01 |[lonarue o pactBopax [Pa3nuyarh UCTUHHBIE 1. 3amaun Ha IPUTOTOBIIECHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IlpakTuko-
OpPUEHTUPOBAHHBIE PACUETHBIE
3aJlaHUs Ha TUCIIEPCHBIE
CHCTEMBI, HCII0JIb3YEMBIC B
OBITOBOM 1
MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJI0BEKa
6.2| OK 01 [HMccnemoBanue UccnenoBats dusuko- JlaGopaTtopHnas pabota
OK 04 |cBOMCTB pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

HCTUHHBIX PAaCTBOPOB
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JUCT PETUCTPAIIMA U3SMEHEHU B PABOYYIO IIPOTPAMMY

YUEBHOH JUCHHAITJINHBI
No Nudopmarnus o No Hata [Toamuce Cpox
/Tl | BHECEHHBIX U3MEHEHUSIX | MPOTOKOJIA BHECEHUS BBEJICHUS
3aceqaHusa U3MCEHEHUH B
MO/ IIK JIEHCTBHE
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