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PabGouast mporpamma o6mieoOpazoBatenpHol auctmmuiiabl - OJ[.10  Xumus
pa3paboraHa Ha OCHOBE TpeOoBaHMI  (eAepalbHOTO  TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJIapTa cpeaHero obimero oOpaszoBaHust (maiee — DOI'OC
COO), yTBepxkieH npukazoM MuHucTepcTBa oOpazoBanus U Hayku P® ot 17 mas
2012 r. B penakuuu ¢ uzmeneHusamu Ne 732 ot 12.08.2022, ¢ yuerom DeaepanbHO
00pa3oBaTeNbHON MPOrpaMMbl CpeaHero ooéimero oo6pazoBanus (ganee — DOII
COO), ytBepxkaeHHoW npukazom MunucrepcrBa mnpocperieHus PO Ne 1014 ot
23.11.2022, mpumepHo# paboueil mporpaMmbl 00111€00pa30BaTEIHLHON JUCIUILIUHBI
«Dusukay 1 npodeCcCUuOHATBHBIX 00pa30BaTEIbLHBIX OpraHU3aINi, (pereparbrHOro
TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApPTa CPEIHEro MPodecCHOHATLHOTO
oOpazoBanuss 1o mnpodeccun 13.01.10 DnexkrpomMoHTEp MO PEMOHTY H
00CITY>KUBAHUIO AJIEKTPOOOOPYI0BaHUS (IIO OTPACIISIM).
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1. MACIIOPT PABOYEW TPOI'PAMMBI YYEBHOM JUCIUILJINHBI
O/J1.10 Xumus

1.1. OOuaacTtp mNpUMeHEHHUSI NPOrpaMMbl  00mIE00Pa30BATEILHOM
AUCHUIJIMHBI

[Iporpamma o6Gmieo6pazoBarenbHoi auciuiinabl OJ[.10 Xumus sBiseTcs
4acThl0 00111€00pa30BaTeIbHOIO KKIJIa 00pa30BaTEeIbHOM MPOrpPaMMblI CPEIHETO
po¢heCCUOHAIBHOTO oOpa3oBaHus: - IPOTPaMMBbI MOATOTOBKHU
KBATH(UIIUPOBAHHBIX padoumx, ciyxammx (mamee — [IIIKPC) mo mpodeccun
cpenHero mnpodeccuoHanbHOro obpaszopanus: 13.01.10 DnexkrpoMoHTEp 1O
PEMOHTY U 00CITY>KMBAHUIO 3JIEKTPOOOOPYAOBaHHUS (II0 OTPACISIM).

1.2. Mecto 00meo0pa3oBaTe/ibHOI JAUCHUIVIMHBI B CTPYKTYype
o0pa3oBaTeIbHOI MPOrPaMMBbI

O6m1eobpazoBaTeabHas JTUCILIMIIIINHA SIBJISIETCS JTUCLMIITINHON
00111600pa30BaTEILHOTO YYEOHOTO IMKJIA B COOTBETCTBUM C TEXHOJOTUUYECKUM
npoduneM npodhecCHOHATBHOTO 00pa30BaHus.

OO6mieoOpa3oBaTenbHas AUCIUIUIMHA OTHOCHUTCS K TIPEAMETHOW 00J1acTu
®I'OC cpennero obuiero oopa3zoBaHuss XuMusi.

YpoBeHb OCBOEHHSI 00111€00pa30BaTEIbHON AUCHUILIMHBI B COOTBETCTBUU C
®I'OC cpennero ood1ero oopazoBaHus — 6a30BbI.

N3yuenue 0011e00pazoBaTenbHON JUCHUTITUHBI 3aBepIaeTcs
IPOMEKYTOUHOM arTectanued B hopme ouggepernyuposannozo 3auema B pamKax
ocBoenus [IITKPC nHa 6a3e ocHOBHOTO 00111€TO 00pa30BaHMUs.

1.3. Pe3yabTaThl 0CBOEHHUSA 00111€00pa30BATEIbHOMN JUCHUIIINHBI

Conepxanue pabouedt mporpamMMbl 00I1Ic00pa30BaTEILHON  JTUCITUILIMHBI
O/1.10 Xumus, HanpapiieHa Ha JOCTHXKEHUE CICAYIONTUX TIEICH:

— @opMHpOBaHUE y CTYACHTOB IMPEJCTABICHUS O XMMUYECKOU COCTABJISAIONICH
€CTEeCTBEHHO-HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPUHATHUS PEIICHUN B
YKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBE/ICHUS B
MIPUPOJTHOM CpEJIE;

— chopMupoBaTh TMOHWMAaHHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEW Cpelie, HEeJTOCTHOM HAyYHOU KapTUHBI
MUpa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

— chopMupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEUININX  XUMHYECKHUX
HKCTIIEPUMEHTAIIbHBIX HCCJICJOBAaHUN C COOJIIOJICHUEM MpaBUJl OE30I11aCHOTO
oOpaillieHHs ¢ BeleCTBaMu U J1a00paTOpHBIM 000PY/I0BaHHUEM,;

— Ppa3BUTh yYMEHHUS HCMOJIb30BaTh MHGOPMAIUI0 XUMHUYECKOTO XapakTepa W3
pa3TUYHBIX UCTOYHUKOB,

— copmMupoBaTh yMEHHUSI MMPOTHO3UPOBATH MOCIEICTBHS CBOCH ACATEIHHOCTU
Y XUMHUYECKUX MPUPOJTHBIX, OBITOBBIX U MMPOU3BOCTBEHHBIX MPOIIECCOB;
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— c(opMupoBaTh TOHUMAHKUE 3HAYUMOCTH TOCTHXKCHUN XMUMHUUYECKOW HAYKU U
TEXHOJIOTU JIJIs1 pa3BUTHUS COLMATBHOM U MTPOU3BOACTBEHHOM cep.



Koa n
HAHMeHOBaHHE
dopmupyembIx
KOMIIeTeHIii

IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCHUIIIHHBI

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 CYIIECTBCHHBIH MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHSI, KJIAaCCU(PUKALUU U 0000IICHHUS,

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

- BBIIBISITH  3aKOHOMEPHOCTM M  MPOTHUBOpPEYUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTh, OLICHUBATH
COOTBETCTBUE  PE3YJIbTAaTOB  IIEJISIM, OLIEHUBAaTh PUCKU
MMOCJICJICTBHI JIEITEILHOCTH,

- 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:
OCHOBOTOJIAraouue MOHATUS (XUMUYECKUN DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, O-3JCKTPOHHBIC
opbuTamu  aTOMOB,  HWOH,  MOJIEKYJa,  BaJIEHTHOCTb,
3IEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHHS, XUMHUUYECKas
CBSI3b, MOJIb, MOJSIpHAs Macca, MOJSIPHBI  00beM,
YIJIICPOMHBIN cKeneT, (YHKIMOHAIbHAS TpYIa, paaukal,
U30MEpHUs, HW30MEpbl, TOMOJOTHYECKHH psAll, TOMOJIOIH,
YIIEBOJAOPOAbl, KUCIOPOJA- U a30TCOAEpXKAIINE 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,
XUMHUYECKOE paBHOBECHE), TEOPUM W 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUsI OpraHuyeckux BemecTts A.M.
bytnepoBa, Teopusi  BIEKTPOIUTUYECKON  IUCCOLMAIUH,
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 NOHATUM, IPUMEHSITh COOTBETCTBYIOIINE MOHSITHS




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

- AHWIM3MPOBATh IOJIYYEHHBIE 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 IPEIMETHBIX
obacreii;

- BBIIBUIAaTb HOBBIE HJEH,
HOJXO/Ibl U PELIECHUS;

- CIIOCOOHOCTb HUX MHCIIOJB30BaHHUA 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
COCIMHEHUIN MEXIYHApOJHOTO COK03a TEOPETUUYECKON U
MPUKJIAJHON XMMHMM M TPUBHAJIBHBIC HA3BaHUS BAKHEWUIINX
BEILIECTB (aTHIIEH, alleTUJIEH, [JIULIEPUH, deHomn,
dbopManbaeru, YKCyCHas KHCIIOTa, TJIMLWH, YrapHbIM ras,
YIIEKHUCIIBIA Ta3, aMMHaK, TallleHas W3BECTb, HeralieHas
U3BECThb, MUTHhEBAasi COMAa M JPYTUX), COCTaBISATH (POPMYJIbI
HEOPraHUYeCKHMX U OPraHMYeCKUX BEIIECTB, YpPaBHEHHS
XUMHUYECKHUX pPeaKIUid, OOBSACHATh MX CMBICHT; MOATBEPKAAThH

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

- YMETb YCTaHaBIMBAaThb IPUHAIIEKHOCTH H3YYECHHBIX

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
MBIIUICHUSI U KYJIbTYPBl JUYHOCTH, €€ (YHKIHNOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHHs] MPaKTHUYECKUX
3a/1a4 U HKOJIOrMYecKd 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- yMeThb MPOBOJUTH PacCUeThl MO XMUMHUYECKUM (QopMmyiaMm u
YPaBHEHUSIM XUMHUYECKMX pEaKkUMi C HCIOIb30BAHUEM
(buU3NYeCKUX BEIMYUH, XapaKTepHU3YIOIIUX BellecTBa C




KOJNYECTBEHHOMN CTOPOHBI: MACCHI, o0BeMa (HOpMEL]'IBHBI@
YC.HOBI/IH) ra3oB, KOJIMYECCTBaAa 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 32,144
npoecCHOHATBLHOM
JeSITeITbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hopMHUPOBAaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKW 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 MOJy4eHUs UH(OPMAIIMK U3 HICTOUHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CUCTEMAaTH3allMI0 M MHTEpIpeTaluio HHPOpMALUU
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

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

- OLICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh MH(OpMAINy, 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 BEIECTB IMpH
HarpeBaHuM, IMOJYYCHHUE JTHUJICHA W HM3yYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJibl, Kpaxmay, YKCYCHYIO
KHCIIOTY; JEHaTypaius OCIKOB INPH HArpeBaHWH, 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
temam "Mertamne" u  "Hemeramnwel') 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 HHGOpMAIHIO,
MOJIy9aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPEACTB MAacCOBOMA
nHopmanuu, cetb UHTEpHET U ApyTHe);

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

- 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 JJIs TPUHATHS PEIICHUA B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallMsiX, CBS3aHHBIX C
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0€30MacHOCTH, THUTHEHBI, PEeCypcocOepekKeHHs, 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;

OBjiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
NeHCTBUSAMU:

0) coBMecTHas 1eATeJbHOCTD.

- TIOHMMAaTh W HKCMOJbB30BaTh MPEUMYIIECTBA KOMaHIHON W
WHIWBUIYAIbHON pabOTHI;

CaMOCTOATCIIBHOCTH U

- MIPUHUMATH LeIn COBMECTHOI JeITEIIbHOCTH,
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 IPYTUX JIOAEH Ha OINOKY;

- yMeTh IUJIAaHUPOBaTh W  BBHINONHATH  XHUMHYECKUN
SKCIIEPUMEHT (MpEeBpallleHUs] OPraHMYeCKHX BEIIECTB IMpH
HarpeBaHWM, IMOJYYCHUE JTUJIICHA W HM3yYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJbl, Kpaxmay, YKCYCHYIO
KHCIIOTY; JeHaTypaius OCIKOB TNPH HArpeBaHWH, IBETHHIC
peaknuu OETKOB; MPOBOJUTH 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 TEXHUKHA O€30MacHOCTH TMpU OOpalieHuu C
BEIIIECTBAMH " 1a60paTOPHBIM 000opyI0BaHUEM;
MPENCTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHUW COOTBETCTBYIOIIMX pPEAKIHN H
(GhopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB
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- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUHU JPYTrOro
YEJI0BEKa;

- TOTOBHOCTb K CaMOpa3BHUTHIO,
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKaMU y4eOHO-UCCIIEJ0BATENbCKOM,
MIPOEKTHOMU U COLIMATIbHOM JEATEIIbHOCTH;

OBiageHne  yHUBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUAMU:

0) coBMecTHas 1eATeJbHOCTD!

- IOHMMAaTb U MKCIOJb30BAaTh IIPEUMYIIECTBA KOMAHIHOM U
WH/UBUYaJIbHOU paboTHI;

- IIPUHUMATH LEH COBMECTHOM JeSATEIbHOCTH,
OpPraHM30BBIBATb W KOOPAMHMPOBATH JEHUCTBUSA IO €€
JOCTHKCHMIO: COCTaBIATh IUIAH [JEHUCTBHM, pacrpeneisarh
pPOJIM C Yy4€TOM MHEHUH YY4aCTHHKOB OOCYXJaTh Pe3yJbTAThI
COBMECTHOH paboTHI;

- KOOPJIMHHMPOBATH M BBIIOJIHATH PabOTy B YCIOBHAX
peanbHOro, BUPTYaJILHOTO u KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIATH IIO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B

CaMOCTOATCIIBHOCTH U

pa3IMYHBIX CUTYyalUsIX, MPOSIBIIAITE ~ TBOPYECTBO u
BOOOpaKeHUE, OBITh NHUITUATUBHBIM

OgBjaaenue YHHUBEPCAJIbHBIMU peryjasiTHBHbIMM
JeliCTBUSIMU:

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 IKOJIOTUYECKOH KYIbTYphl, TIOHUMAaHUE | COCTABIISIONIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHUpA, POJIH
COXPaHEHHIO BIMSIHAS ~ COIMAIIbHO-DKOHOMHYECKHMX  TIPOIECCOB  HA | XUMHUHM 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, NMPEAOTBPAILAThH
ux;

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

JEUCTBUMA, MNPHUHOCAUIMX  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 MNPUPOIHOMN
Cpelbl; YYUTBIBATH OINACHOCTh BO3ACWCTBUS Ha JKUBBIC
OpraHM3MBbl  OMNpPENEJICHHBIX BEIIECTB, TIOHUMAs CMBICI
[IOKa3aTelIsl MPeIeIbHON TOIyCTUMOU KOHLICHTPALUH
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1.4. KosimuecTBO 4aCOB HA OCBOCHHUE MPOrPAMMBbI M CUMIINHBI

OO6s3aTenpHas ayauTopHas yueOHas Harpy3Kka oOydaromierocss /2 yaca.
Yacel BapraTUBHOMN YacTH HE MPEIYCMOTPEHBI.



2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

2.1. O0bem o00meo0Opa3oBaTeJbHON JUCUUILVIMHBI W BHIbI Y4eOHOM
padoThI

Buja 061meodpazoBaresibHOI padoThI O0bem yacoB
Oos13aTennbHas ayauTOPHAs 001eo0pa3oBaTebHAs 72 | 1
Harpy3ska (Bcero 4.)

OcHOBHOE coJIepKaHue 64
TEOPETUYECKHE 3aHATHUS 34 I 1
1 Kypc 18 16
NPAaKTUYECKUE 3aHATHS 30 I 1
1 Kypc 18 14
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHUE 6 | 1
TEOPETUYECKHE 3aHATHUS 2 I 1
1 Kypc - 2
NPAKTUYECKHUE 3aHITHS 4 | 1
1 Kypc - 4
VHAWBUAYAJIbHBIN MPOEKT (MIPH HATUYHH) 0 | 1
1 kypc - -
Koncynapranum (mpu HAJTMYUH IK3aMeHa) 0 | 1
1 kype - -
IIpome:xxyTouHasi arTectanusi B popme 2 | 1
Au(ppepeHPOBAHHOIO 3a4€eTa 1 kype - 2
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2.2. TemaTu4yecKui IJIAH U COAEPKaHNe 0011e00Pa30BaATEIbHON JUCHUIIIMHBI

HanmMeHoBaHMe pa3ie/ioB U Ne Coaepixkanue yueOHOro MaTepuasa, NpakTHYeCKUe 3aHATHS, O0bem | ®opmupyem
TeM 3aHA NPUKJIATHON MOAYJIb 4yacos ble
THS Ha KOMIeTeHIH
U3y4eHu u
€ TeMbl
1 2 3 4 5
OCHOBHOE coJiep:KaHue 64
Paznen 1. OCHOBBI CTPOEHHS BelleCTBA 18 OK 01
Tema 1.1. Coaepxkanue yueOHOro MaTepuajia 4
Crtpoenue aromoB | 1,2 | Teopernuyeckoe o0yueHue:
XUMUYECKUX DJJEMEHTOB U CoBpeMeHHast MoJieab CTPOeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. XUMHUYECKUI
IIPUPOJIa XUMUYECKOH CBS3HU 3JIEMEHT. DNEeKTpOHHAas KoHpurypamus aroma. Kinaccupukaus XuMHuecKux
9JIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHbIe 21eKTpOoHbI. BaneHTHOCTS.
DIIEKTPOHHAs IPUPOJIA XUMUUECKOUN CBS3HU. DIEKTPOOTPULIATEIBHOCTb. BHib
XUMUYECKON CBS3U (KOBaJICHTHAs, MOHHAS, METAIUTMYECKAsl, BOJIOPOIHAS) U CIIOCOOBI 2
ee o0pa3oBaHMs
3,4 | IlpakTHYecKHEe 3aHATHS:
Pemienne 3amaHuii Ha HCHOJIB30BAHME XMMHUYECKOW CHUMBOJMKU UM Ha3BaHHM
COCIMHEHUN 10 HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETUYECKOM U
HpHKﬂaHHOﬁ XUMHU W TpPUBUAIIBHBIX Ha3BaHUU IJIs1  COCTABJICHUA XHUMHYCCKUX
dbopMya NBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CyNb(UIOB, TUIPUAOB H T.IL.) H
JIPYIUX HEOPraHUYECKUX COCUHEHUN OTACIIBHBIX KIACCOB.
[TpakTHyeckue 3a/1aHus HA YCTAaHOBJIEHUE CBSI3U MEX/y CTPOCHHEM aTOMOB
XUMHYCCKUX 3JICMCHTOB U ICPUOJUUCCKHUM U3MCHCHUCM CBOMCTB XMMHYECKHUX
3JIEMEHTOB M UX COETUHEHHI B COOTBETCTBUH C MoJ0xkeHueM [lepuonnyeckoit 2
CHUCTCMBHEI.
Tema 1.2. Conep:kaHue y4e0HOT0 MaTepHajia 2 OK 01,
[Tepunoanueckuii 3aKoH U 5,6 | [IpakTHYecKue 3aHATHS: OK 02

tabauna JI.1. Menneneena

[lepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii
cmblca [lepuonnueckoro 3akona J[.1. Menneneea. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB B
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COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOro0 35ieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HadeHue [lepuoauueckoro 3akona J[.H.
Menneneesa. [Iporuossl .M. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
3JIEMCHTOB.

Pemnienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUIO
XAMHYECKHX DJIEMEHTOB «MeTa/inueckre / HEeMETaLINYEeCKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHH C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B EPUOJUUYECKON CUCTEME XUMHUYECKUX
anemenToB .. MenaeneeBay

Paznen 2. Xumuueckne peakiumn

10

Tema 2.1. TUIIEI XUMHYECKUX
peakuuii

Copep:xxaHue y4eOHOIro MmaTepuaja

7,8

Teopernueckoe o0yueHue:

Knaccudukarus n THIII XMMHYECKHUX PEAKIUH C y9aCTHEM HEOPraHUYECKHX
BemecTB. CocTaBlieHUE YpaBHEHUN peaklui COeMHEHUs, Pa3I0KEeHUs, 3aMEICHUS,
oOMeHa, B T.4. PeaKkIii TOPEHHS, OKUCIICHUA-BOCCTAHOBJICHUSL.

YPaBHeHI/I}I OKHUCJIEHHSI-BOCcCcTaHOBJIeHUS. CTeneHb okucieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHHE U YPAaBHUBAHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKIfii METOJJ0M JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaknuy B MpUpPO/IE, IPOU3BOACTBEHHBIX MPOIeccax M KU3HEACATEILHOCTH
OpPTraHU3MOB

9,10

IIpakTnyeckune 3aHATHS:

Konnuecrsennsle oTHOIIEHUS B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHEI B
XUMHH U pacueThl M0 YPaBHEHHUSIM XUMUYECKUX peakiuii. Mol Kak eluHuIa
KOJIM4YecTBa BenlecTBa. MolisipHas Macca. 3aKOHbI COXPAaHEHUS! MACChl U SHEPTHUHU.
3akoH ABoraapo. MomspHslii 00beM razoB. OTHOCHUTEIbHAS ITIOTHOCTD Ta30B.
PacueTsl o ypaBHEHUSAM XMMUYECKUX PEAKIUH ¢ UCIIOIb30BaHUEM MacChl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

N

OK 01,
OK 02

Tema 2.2.

ConepxaHue y4eOHOro Marepuasa

OK 01,
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DIIEKTPOIUTHYECKAS
JYCCOLIMAIINS U MOHHBIN
oOmeH

11,12

TeopeTuveckoe o0yueHue:

Teopus 31eKTpoaUTHYECKON Aucconanui. oHbI. DIIeKTPOINTEL, HEAIEKTPOJIUTHI.
Peakiun nonHoro oo6mena. CoctaBieHne peakiinii HOHHOTO OOMEHa ITyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEeHUM. KHCIOTHO-OCHOBHBIE
peakuuu. 3alaHusl Ha COCTABJICHUE MOHHBIX PEAKIIHI

13, 14

JlabopaTopHoe 3aHsITHE:

“Tunbel xumuueckux peaknuii”’. MccmenoBanue TUNOB (TI0 COCTaBY M KOJIMYECTBY
HCXOJIHBIX U 00pa3yIONIMXCS BEIIECTB) M MPU3HAKOB XUMUUYECKUX PEaKLUH.
[TpoBenenme peakunii HOHHOro 0OMeHa, OIpeIeIeHUE CPEIbl BOJHBIX PACTBOPOB.
3ajiaHus Ha COCTABJICHUE MOHHBIX PEaKINil

KonTposbHas padora 1

15.16

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHNE PCAKIITNN

OK 04

Pasznen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB

16

Tema 3.1. Knaccuduxarus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

Copep:xxaHue y4eOHOro MmaTepuaja

17,18

Teopernueckoe o0yueHue:

[Ipeamert Heopranudeckoit xumun. Kimaccudukaimsi HCOPraHMIECKUX BEIICCTB.
[Ipocteie u cnoxuble BeniecTBa. OCHOBHBIE KIIACCHI CII0KHBIX BELECTB (OKCHUBL,
THJIPOKCUIBI, KUCTIOTBI, COJM). B3auMOCBSA3b HEOPraHMUECKUX BELIECTB. ArperaTHble
cocTosiHus BemecTBa. Kpucrammnueckue 1 aMopHbIe BemecTBa. THITbI
KPUCTANINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHasi, HOHHAs, METAJIJINYECcKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKH.
3aBUCHUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BU1a XMMUYECKOH CBSI3U U THUIIA
KpUCTATNYECKOH pemeTk. [IprunHbpl MHOrooOpasus BEIIeCcTB

19,20

IIpakTnyeckmne 3aHATHS:

Homenknarypa HeopraHM4eCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX
XUMHUUYECKON (hOPMYJIIbI T COCTaBICHHE XUMUUECKON (OPMYIIbI UCXOIS U3
Ha3BaHMs BelecTBa mo MexayHapoanoit (MIOITAK) wu TpuBransHOM
HOMEHKJIAType.

Pemenne npakTruueckux 3aqaHuil 1o Ki1accu(DUKAIMK, HOMEHKIIATYPE U XUMUYECKUM
dbopMynaM HEOpraHMYECKHX BEIIECTB pa3IMYHBIX KJaccoB (yrapHblii ras,
YIJICKUCHTBIN Ta3, aMMHUaK, TalleHas U3BeCTh, HETallleHass W3BECTh, MUThEBAs Cola U
JIPYTHUX): Ha3blBaTh M COCTABIATH (POPMYJIbl XUMHUYECKHX BEILIECTB, OIpPEAEIATh
MPUHAJICKHOCTD K KJIAcCy.

Hcrounnku XumMudeckoi nHpopMaruu (CpeacTB MaccoBO HH(GOPMAITUH, CETh
Wureprer u apyrue). [Tonck nabopManuu no Ha3BaHUIM, UACHTU(DHUKATOpAM,

OK 01,
OK 02
IIK..
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CTPYKTYPHBIM (opMysIam

N

Tema 3.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

Conepxanue y4eOHOro MaTrepuasa

21,22

Teoperuveckoe o0yueHue:

Mertamibl. Obmme pru3nyeckre 1 XuMU4ecKrue CBOMCTBa MeTayuioB. CriocoOb!
HOJTy4eHHS. 3HAYCHNE METAJUIOB U HEMETAJUIOB B IIPUPO/JIE U KU3HEICSTEIbHOCTH
YyenoBeKa U opraHnu3MoB. Kopposust MeTayioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UHU

23,24

Hemeramner. O0mue ¢puznueckue 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TUTHYHBIE
cBorictBa HeMmeTaiioB [V— VII rpynmn. Knaccudukarus u HoMeHKIaTypa COSTMHEHUI
HeMeTaJI0B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE

25,26

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MIPOCTBIX BEHIECTB, BOJOPOJAHBIX COCTUHEHUH, BHICHINX OKCHIOB M THAPOKCUIOB

27,28

IIpakTHYeckHe 3aHATHA:

CocTaBieHUe ypaBHEHHI XMMHYECKHUX PEAKIHUN C Yy4aCTHEM MPOCTHIX U CIOMKHBIX
HCOPTaHNYCCKUX BCIICCTB: MCTAJUIOB U HCMCTAJUIOB, OKCUIOB MCTAJIJIOB, HCMCTAJJIOB
U aMpOTEpPHBIX AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHUU U amM(pOTEPHBIX
TUAPOKCHUIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOWCTBA,
COCTaB, OJyueHHe M 0€30MacHOe UCTIOF30BaHNE BAKHEUIIINX HEOPTaHUIECKIX
BEIIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIOBEKa

OK 01,
OK 02
IIK..

Tema 3.3. Unentudukamms
HeOpFaHI/I‘-IeCKI/IX BCIICCTB

Conepxanue y4eOHOro MaTrepuasa

29, 30

JlabopaTopHasi 3ansiTHA:

«MnenTn¢ukanus HeOpraHMYECKUX BEILECTBY.

Pemenune SKCHCPUMCHTAJIbHBIX 3ada4 IO XUMHWYCCKUM CBOMCTBAM METAJJIOB H
HEMETAJJIOB, IO pPAclO3HAaBaHUIO M IOJyYCHHIO COCJAMHEHHH METauIoB |
HEMCTAJJIOB.

WnenTndukanyst HEOPraHM4ECKUX BELIECTB C UCIOIb30BAaHUEM MX (PU3UKO-
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX peakiuil. KauecTBeHHbIE
peakiuu Ha cysb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH AMMOHHMSI

KonTtpoabHnas padora 2

31,32

CBoiicTBa HEOPraHUYECKUX BEILECTB
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Pazpea 4.

CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelleCTB

24

Tema 4.1. Knaccuduxkarus,
CTPOCHHME W HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

Conepxxanue y4eOHOro Marepuasa

33,34

Teoperuveckoe o0yueHue:

[losiBiIeHHE U pa3BUTHE OPraHUYECKOM XUMMHU Kak Hayku. [Ipeamer opranndeckoit
XUMHUH. MecTo 1 3HaUeHHE OPTraHNYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
XUMHYECKOE CTPOEHUE KaK MOPAJIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIO)KEHUSI TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coequHeHuil A.M. ByrtnepoBa. VYriepoaHblii CKEJIeT OpPraHMYECKONH MOJIEKYIIBI.
3aBUCUMOCTH CBOICTB BELIECTB OT XMMHUYECKOTO CTPOEHUsI MoyieKyid. M3omepus u
U30MEPBI.

[Tonsitue o pyHKIIMOHANBHOW rpymme. Panukan. [IpuHnumne! kinaccuduxanum
OpraHUYECKUX COeAMHEHHI. MexTyHapoaHas HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATypbl OpraHudeckux coennuenuil. [lonstue 06 azorcoaepkanux
COCTMHEHUSX, OMOJIOTUYECKH aKTHBHBIX BEIIECTBaX (yriIeBoJax, KUpax, Oenkax u
JIP.), BEICOKOMOJICKYJISIPHBIX COSAMHEHUSAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

35,36

IIpakTHYeckHe 3aHATHA:

Homenknarypa opraHiueckux COeJUHEHHH OTAETbHBIX KJIaccoB (HACHIIICHHBIE,
HCHACBIIICHHBIC U apOMATUUYCCKUC YTITICBOAOPOAbI, CIIUPTHI, (beHO.HBI, aJIbJACTUbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHUE MOTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX q)OpMyJI OpraHNYCCKUX BCUICCTB OTACIBHLIX KJIACCOB, UCTIOJIb3YS UX
Ha3BaHMS 110 CUCTEMaTHYEeCKON U TPUBHUAJIbHOW HOMEHKIJIATYpe (3TUJICH, alleTHIICH,
rmnepuH, penon, popmanbaerns, yKCycHasi KHCIOTa, MIMIUH). PacueTsl
npocrteimel GopMyITbl OpraHUIECKON MOJICKYJIbI, UCXOJs M3 DJIEMEHTHOTO COCTaBa.

OK 02,
OK 04

Tema 4.2. CoiicTBa
OpraHMYeCKUX COCTUHEHUHN

Conepxanue y4eOHOro Marepuasa

12

37,38

Teopernueckoe o0yueHue:

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHIN OTAEJIbHBIX KJIACCOB
(ocobenHOCTH KiIaccupUKAIIIU 1 HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHUECKH I
psia u obmas popmyna; u3oMepus; pU3MUecKue CBOMCTBA; XMMUYECKHE CBOMCTBA;
CIOCOOBI MOTYYCHHUS ):

— TIpeJieNbHbIC YTIIEBOAOPOIbI (ATKAHBI M IUKJIOATKaHb). ['OpeHne MeTaHa Kak OJnH
13 OCHOBHBIX HCTOYHUKOB TeIJIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJIEBOJIOPOIOB, HAXOXKACHHUE B IPUPOJE U MPUMEHEHHE AJIKAHOB;

— HempezeNbHble (AIKEHbI, aIKMHBI U aJIKaIMeHbl) 1 ApOMAaTUYECKUE YTIIEBOJOPOIbI.
I'openne aneTnieHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHU I CBAPKU U

OK 01,
OK 02
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PE3KH METaJIOB

39,40

— KHCIIOPOJICOJIepIKALIIE COSTUHEHNUS (CTUPTHI U (PEHOIIBI, KAPOOHOBBIE KMCIOTHI
3¢upbl, ABAETUIBI U KETOHBI, JKUPBI, YIiIeBoAbl). [IpakTHyeckoe mpuMeHeHne
STUJICHIJIMKOJIS, TIUIepuHa, ¢peHona. Ilpumenenne Gpopmanbaeruia, aneTaabaeriia,
YKCYCHOUM KHCITOTBI. MbllIa KaK COJIM BBICHTUX KapOOHOBBIX KUCIOT. Mororiue
CBOICTBA MbLIA

41,42

— asoTcoiepkalMe — CoeAMHEHWs  (aMUHBI M aMHUHOKHCIIOTHI,  OCNKH).
BbicokoMOeKyIsipHbIe COCTUHEHUS (CHHTETUYECKHE U OHMOJIOTMYECKH-aKTUBHBIE).
MoHoMmep, moymMep, CTPYKTypHOe 3BeHO. [lonmmMepu3anus 3THICHa KaK OCHOBHOE
HaIIpaBJICHUC €TI0 UCIIOJIb30BaAHUS.

['eHeTHuecKas CBsSI3b MY KJIACCAMH OPTaHWYECKHUX COSTUHEHUH

43,44

IIpakTHYecKkHe 3aHATHSA:

CBoiicTBa OPraHMYECKUX COCTUHEHUN OTACIBbHBIX KJIaCCOB (TpPUBUATIbHAS U
MEXyHapOaHAas HOMEHKJIAaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUS ):
npeeabHble (aTKaHbl U LUKIIOAJIKAHbI), HEMpelebHbIe (aJIKEHbI, aJIKUHBI U
aJIKaJUeHbI) 1 apOMaTHUYECKUE YTIIIEBOIOPOIbI, CIIUPTHI M (PeHOIIBI, KApOOHOBBIE
KHUCIIOTHI ¥ 3(DUPBI, AJIbJIETU/IBI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI. 3a/1aHNs HA COCTaBJIEHUE YpaBHEHUN
XUMHUYECKHUX PEAKLU C y4aCTHEM OPraHUYECKHUX BEIIECTB HA OCHOBAHWH UX COCTaBa
U CTPOEHUS

45,46

CocraBiieHne cxeM peaknwii (B TOM 4YHCIE TIO0 TMPEATOKEHHBIM IIETOYKaM
MpeBpalleHN),  XapaKTepU3YIOIIUX  XMMHYECKHE  CBOWCTBA  OpPraHUYECKHUX
COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB, CHOCOGBI UX MMOJYYCHHA U HAa3BAaHUC OPraHUYICCKUX
COCAMHEHHN 1O  TPUBHAIBHOM WM  MEXKIYHApOJAHOM  CHCTEMAaTHYECKOM
HOMEHKJIAType.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA CBOMCTBA
OPraHu4YCCKUX COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

47,48

JlaGoparopHas 3aHsiTHE:

“IIpeBpaleHust OpraHU4eCKMX BELIECTB IIPU HArpeBaHUU'".

[TonydyeHue sTUIEHA U U3yYEHUE €ro CBOMCTB. MoieInpoBaHuE MOJIEKYT U
XMMHUUYECKUX IPEBPAICHUI HA IPUMEpE dTaHa, STUIICHA, alleTHIIEHA U JIp.
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N

Tema 4.3.

Nnentuduxarnuys
OpTraHUYECKUX BEIIECTB, UX
3HAYCHHE U IPUMEHCHHE B
OBITOBOH M TPOU3BOJACTBEHHOM
JeITEIbHOCTH YeJIoBEKa

Conepxxanue y4eOHOro MaTrepuasa

49,50

Teopernueckoe o0yueHue:

N3MeHYnBOCTh IPU3HAKOB. BUAbl N3MEHYMBOCTH: HACJICICTBCHHAS U
HEHACJICCTBEHHAsl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOW N3MEHYUBOCTH
(H.W. BaBunos). MyrtaninonHas TeOpHsi U3MEHUNBOCTH. BUJIbI MyTal1ii U IPUYMHBI
ux Bo3HUKHOBeHUs. Kapuotun uenoseka. HaciencrBeHHble 3a001€BaHUs YEI0BEKA.
['enHbIe M XpOMOCOMHBIE OOJIE3HM YeTOoBeKa. bone3Hu ¢ HaceacTBeHHON
IIPEIPACIIONIOKEHHOCTHIO. 3HAYEHUE MEIUIINHCKON T€HETUKU B IPEIOTBPALICHUN U
JICUCHUH T'eHETHYECKUX 3a00JIeBaHUN YeJIOBEKa

51,52

Ponw opranmdeckoit Xumuu B pemieHun mpo0JieM dHEPreTHIeCKoi 0€30MacHOCTH, B
Pa3BUTHUU MCAUTIUHBI, CO3JAHUH HOBBIX MAaTCPHUAJIOB, HOBBIX UCTOYHUKOB S3HCPIrUA
(anmpTEepHATHBHBIE HICTOYHUKH 3HEprun ). OMacHOCTh BO3/IEUCTBUS HA JKHUBbIE
OpraHu3Mbl OPraHUICCKUX BCIICCTB OTACIIbHBIX KJIACCOB (yFJIGBO,Z[OpOI[BI, CIIUPTEI,
(heHoTbI, XJIOPOPraHu4YECKHe MPOU3BOIHBIE, albJAECTHABI U JIP.), CMBICI [TOKa3aTess
MPEEIbHO JONYCTUMON KOHUEHTPALHHU

53,54

JlabGoparopHble 3aHATHSA:

Jlaboparopnass pabora: “VneHTuduUKaKUs OPraHUYECKUX COCTUHEHUH OTIEIbHBIX
KJIaCCOB”

WnenTudukanys opraHu4eckKux COeAMHEHUHN OTIENBHBIX KJIAcCOB (Ha MpUMepe
aJIbJIETUJI0B, KpaxMaia, yKCyCHOM KUCIIOThI, OEKOB U T.I1.) C UCIIOJIb30BAHUEM UX
(U3NKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUeCTBEHHBIX peakiuil. JlenaTypauus
Oenka mpu HarpeBaHuu. L{BeTHbIe peakiu OeiakoB. Bo3HUKHOBEHNE aHATUTHUYECKOTO
CUTHaJIa C TOUYKH 3PEHUsI XMMHUECKUX MPOLIECCOB IIPU IPOTEKAHUN KAaUECTBEHHOM
peaxiuu, Mo3BOJSIOIEH UIEHTUDUIIUPOBATE MPEI0KEHHBIE OPraHUYECKUE
BEILECTBA

KonTpoabsnas padora 3

55, 56

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

N

OK 01,
OK 02,
OK 04

Paznen S. Kuneruveckue v TepMoIHHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHNSI XUMUYECKUX peakuuii

S

Tema 5.1.

Conep:xxanue y4e0OHOro MmaTepuaJja

OK -2
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CKOpOCTh XMMHUYECKUX
peaKkuuid.
XHUMHYECKOE PAaBHOBECUE

57,58

TeopeTrnyeckoe o0yueHue:

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3dUYHbIX (aKTOPOB: MPUPOIBI
pearupyromux BENIECTB, KOHIIEHTPAlMd pPEarupyrolmux BELIECTB, TEMIEPATYPhl U
TUTOIIAZM PEaKIMOHHONW MOBEPXHOCTU. TemsoBbie 3(PPEKThl XUMUYECKUX pPEaKLUH.
DK30- U HJIOTEPMUYECKHUE, PEAKIUH.

O6parumocTh peakmuii. XUMHUYECKOE paBHOBECHE M €T0 CMEIICHHUE TI0]T JCHCTBUEM
paznuuHbIX (PAaKTOPOB (KOHIIEHTPAIUS PEAareHTOB WK MTPOTYKTOB PEAKIIUH,
JaBJeHUE, TEMIIEpaTypa) sl CO3JaHUsI ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
xumuueckux npoueccon. [Ipunnun Jle [latense

OK -4

59,60

IIpakTHYecKkHe 3aHATHSA:

Perienne npakTHKoO-OpUEHTUPOBAHHBIX 33aHUH Ha aHANMU3 (AaKTOPOB, BIMSIOIUX HA
U3MEHEHUE CKOPOCTM XMMMYECKOM peakiuuu, B T.4. C IO3ULUUN DKOJIOTUYECKH
11€J1eCO00Pa3HOro MOBEICHHS B OBITY U TPYAOBOH IEATEIBHOCTH B LIETSX COXPAaHEHUS
CBOETO 3/10POBbS U OKPYKAIOLIEH IPUPOIHON CPEIBI.

Pemrenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUN HA IIPUMEHEHUE npuHiuna Jle-
[ITarenbe 11 HAXOXKICHUS HAIIPABJICHUS CMELECHUSI PAaBHOBECUS XUMHUUYECKOU
peakiyu ¥ aHainu3 (pakTopoB, BIUSIOMIMX Ha CMELICHHE XUMUYECKOTO PaBHOBECHS

Pazpea 6.

PacTBopbI

Tema 6.1.
[TonsiTue o pacTBopax

61,62

TeopeTnueckoe o0yueHnue:

PactBopenne  kak  Qusumko-xumuueckwii  mporiecc.  PactBopel.  CrocoOwl
IPUTOTOBIICHHUST pacTBOpoB. PacTtBopuMocTh. MaccoBasi 07 PacTBOPEHHOTO
BemiecTBa. CMBICT TOKas3aTelsl MPENeIbHO JONMYCTHMON KOHIIGHTPAlMM W €ro
UCITIOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.

[IpaBuia 9SKOJOTMYECKH II€NIECOO0OPAa3HOTO TOBEINCHHS B OBITY W TPYAOBOU
JEATEIIbHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOIHON
Cpebl; ONMAaCHOCTh BO3JICHCTBUS HA KHUBBIE OPTaHU3MBI OITPEICIICHHBIX BEIIECTB.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPBI,
WCTIOJIb3yeMbIe B OBITOBOM W MIPOU3BOJICTBEHHOW JEATEIHHOCTH YeJI0BEKa

Tema 6.2. HcciaenoBanue
CBOWCTB pacTBOPOB

63,64

JlabopaTopHasi 3aHATHS:

«IIpurorosiieHne pacTBOpOBY.

[TpuroroBneHre pacTBOPOB 3aJaHHOW (MaccoBOM Jjoyiel) KOHIEHTpauuu (c
IIPAKTUKO-OPUEHTHUPOBAHHBIMUA  BOIPOCAMH) M OMNpENENEeHUEe Cpeibl  BOJHBIX

OK 01
OK 02
OK 07
IIK...
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pacTBOpPOB.
Pemenwuie 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
2
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIepKaHNe (COePKAHUE MPUKJIATHOT0 MOIYJIs1)
Pa3zpen 7. XuMmusi B ObITY U IPOM3BOACTBEHHOM 1eATEJIHbHOCTH YeJI0OBEKa 6
Tema 7.1. Coaepxanue yueOHOro MaTepuajia 2 OK 01
XuMmus B OBITY U 65,66 | Teoperuueckoe o0yyeHue: OK 02
NPOU3BO/ICTBEHHOM Hogelimme 1ocTkeHUs] XUMUUECKOW HAYKU U XUMUYECKON TeXHOoJoTuH. Posb OK 04
NeATeTbHOCTH YeOBeKa XUMHH B 00€CTIEYEHUH SKOJIOTUYECKOI, YHEpreTHIeCcKOoi U MUIIEBo 6e30MacHOCTH, OK 07
pa3BUTHM MeAULMHBL. [IpaBuiia moucka u aHalIu3a XUMHUYECKOH nH(pOpMAINK U3 IIK...
Pa3NUYHBIX UCTOYHUKOB (Hay4yHast U yueOHO-Hay4YHas TUTEepaTypa, CpeicTBa
MaccoBoi nHpopmanuu, cetb MIHTEpHET) )
67,68 | [IpakTHyeckue 3aHATHS:
69,70 | Ilouck W aHamM3 KEWCOB O MPUMEHEHHH XWMHYECKHX BEIIECTB W TEXHOJIOTHH C
yuyeToM Oynymed mnpodecCHOHATBHOW JEeATEIBHOCTH [0 TeMaM: BaKHEHIne
CTpOUTENbHbIE MaTepuaibl, KOHCTPYKLHOHHBIE MaTepHallbl, KpacKu, CTEKJIO,
KCpaMuKa, MaTCpUualibl IJId 3JICKTPOHHUKHU, HAHOMATCpPpHAJIbl, TCKCTUJILHBIC BOJIOKHA,
HMCTOYHUKUA SHEPTUU, OPraHMYECKWE W MHUHEpaJIbHble YTOOpeHHs], JIEKapCTBEHHbBIC
BCIICCTBA, GBITOBaH XHUMHUAL.
3ammra: [IpencraBnenue pe3ynbTaTOB pelieHUs KEHCOB B (hOpMe MUHU-IO0KIIAIA C 4
Mpe3eHTaluen
71,72 | AnddepeHunpoBaHHbIi 3a4eT 2
Bcero: 72
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3. YcaoBus peaauszauuu padoyeii nporpaMMbl 00111e00pa3oBaTe/ibHOM
AUCHHUILIMHBI

3.1. MaTepuaJIbHO TeXHHYECKOe o0ecneyeHue

OcBoenne  mporpammbl  yueOHOW  maucimmuinabl  OJ.10  Xumws
OCYILIECTBIISIETCSA B y4eOHOM KaOMHETE XUMHUHU.
B cocraB MarepuaibHO-TEXHUYECKOTO 00ECIIeUEHUsT BXOISIT:
O6opynoBaHue yueOHOTO KaOMHeTa:
JIeMOHCTpallMOHHBIN CTOJI,
Kommnekt yuennueckoit medenu,
Mukponpenapatsl K Kypcy o61mast xumust — 120 1ir.
PeakTuBnl,
Xumuyeckas 1nocyua;
JlaGopatopHble TNPUHAAJIEKHOCTH ISl TMPOBEACHUS XUMHUYECKOTO
UCCJIEIOBAHMS,
JTaKaTHhI,
8. Pa3maTouHble KOJUIEKIMH 10 OOIIEH XUMHUH.

ok owdE

~

TexHuueckue cpeacTsa 00ydeHUs:
1. KowmmbroTep,

2.  Bwugeompoekrop,

3. DOkpan,

4.  Muxpockons-10 mT

Metoauueckoe obecnieueHue:

1.3aganus B TecToBOM Popme
2.Kontponsnusie padots I, 111 kypc
3.IIpoBepounsie padotsl I, Il kypc

4. JlaGopaTopHble U NMPAKTHYECKUE PAOOTHI
5. Kaprouku no remam

3.2. MapopmanuoHHoe odecnevdeHue

NudopmanmonHoe  obecriedeHue  OOyYCHHS  COACPKUT  TEPEUYCHD
PEKOMEHIyEeMBIX YUeOHBIX U3/IaHWN, OCHOBHAS JIUTepaTypa, IHTepHET-pecypChl.

OcHoBHas uTEparypa:
1. Xumus s npodeccuit ¥ crenruaibHOCTEN eCTeCTBEHHO-HAYYHOT O

npoduis: yued. s cTyd. yupexaeHui cpea. npod. oopazosanus/ [O.C.
[Mabpuensn, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnankos]; moxa pexa. O.C.
["abpuensna. — 6-¢ usm., crep. — M: M3natenbckuit ieHTp «Akagemus», 2019. —
400 c.



2.  T'abpuensu O.C. u ap. Xumusi: nocodbue 11t moArotoBku k EI'D:
y4ae0.1mocodue sl CTyICHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opraHu3ainui, ocBanBarux npodeccuu u cneunanbHoctu CI1O. — M., 2017.

3. INabpuensu O.C., JIsicopa I'.I'. Xumus. TecTsl, 3a1auu 1 yrpaKHCHUS:
y4e0.1mocodue st CTyICHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opranmu3anui, ocBanBarmux npodeccuu u cnenuanbHoctu CI10. — M., 2017

4. I'abpuensu O.C., OctpoymoB N.I' Xumus st npodeccuit u
CIEIUATFHOCTEH COIMaTbHO-9KOHOMUYECKOTO U TYMaHUTAPHOTO TIpodeccuii:
yueOHUK — 9u3zz.crep.- M.: M3garensckuii neHTp «Axagemus», 2016.- 208c.

Ilepeuenr UHTEpHET-pEcypcoB

1. Enunas xoyekius udpoBeIX 00pa3oBaTeIbHBIX pecypcos, http://school-

collection.edu.ru/ (26.08.20)

2. DnekTpoHHas Bepcus razeTsl "Xumusa" npuioxenue kK "1 ceHTsaops",

http://him.1september.ru/ (26.08.20)

3. ®ectuBanp nenarormueckux wuaeil "OTKpbITHIA ypok". PazpaboTku

ypoxoB 1o xumuw http://festival.1september.ru/subjects/4/ (06.09.20)

4. DJeKTpOHHBbIC YYCOHUKH MO OOIIEeH XUMHH, HEOPTraHUYECKOU XUMUU,
OpFaHH‘ICCKOﬁ XUMHHN
http://www.informika.ru/text/database/chemy/Rus/chemy.html (06.08.20)

5. O0pa3oBatenbHbBIN cepBep TecTupoBanus, http://rostest.runnet.ru/cqi-
bin/topic.cgi?topic=Chemistry (12.09.20)
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeJIbHOM

JTUCIHHUIIINHBI

KoHTpomb 1 o11eHKa pe3ynbTaTOB 00Y4EHUS OCYIIECTBISETCS MPEToaaBaTeIeM B
IPOLIECCE MPOBEACHUS MPAKTUUECKHUX 3aHATUHN U Ta0OPaTOPHBIX padoT,
TECTUPOBAHUS, & TAKXKE BHIMOIHEHUS 00Y4aIOIUMUCA HHANBUAYAIbHbBIX 3a/laHUH,
IIPOEKTOB, UCCIeA0OBaHUN. Pe3ynbTaThl 00ydeHHs ONpeaeIsiioT, YTO 00y4daromuecs
JIOJKHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUH U3YUCHHUS
JUCIUIUTAHBL.

s hopmupoBaHusi, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHUS yueOHOU
JUCUUIUIMHBI UCTIONB3YETCs] CUCTEMA OLICHOYHBIX MEPOIPUSATUHN, TIPEICTABIIAIONIAS
co00l KOMILIEKC Y4eOHbIX MEPOIPUSITHH, COTIACOBAHHBIX C pe3yJIbTaTaMu
00yuenus u chopmynupoBanHbix ¢ yauetoM GI'OC COO (nmpeameTHbIe
pe3ynbTatsl o aucuuminae) u @I'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IIK (Moayas/Pa3znen/Tema| Pe3yabTat 00yueHus .
MeponpusiTHi
I | OcHOBHOE coep:kaHue
1 ®opMyJIMpOBaTH
Pazgen 1. OcHoBBI PMYJHP
0a30Bble NOHATHA U
CTPOCHMS BellecTBa
3aKOHbI XUMHHU
1.1{ OK 01 |Crpoenue aTomoB CocraBnars xummnueckue (1. Tect «CtpoeHue aTomMoB

XUMHYECKUX
3JIEMEHTOB M MIPUPOIA
XUMHUYECKOU CBA3U

(hopMyIIBI COeTMHEHUN B
COOTBETCTBHH CO
CTETICHBIO OKHUCIICHUS
XUMHAYECKHX 3JIEMCHTOB,
WCXO/IS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIIATETLHOCTH

XAMHYECKHX JIEMCHTOB U
MIPUPOJIA XUMHUIECKOMN CBSIZH.
2. 3ama4y Ha COCTaBJICHUE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COCTHHECHUM
(oxcum0B, cynb(huaoB,
TUAPUJIOB U T.I1.).

3. 3ajaHns HA HCIIOIL30BAHUE
XMMHYECKON CUMBOJIMKU U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIaType
MEXIYHApOIHOTO COI03a
TEOPETUUYECKON U MPUKIIATHON
XUMHUH U TPUBUAITBHBIX
Ha3BaHMH JJIS COCTaBIICHUS
XUMHYECKHX (HOpMyIT
JIBYXaTOMHBIX COEIMHEHUM
(oxcuaoB, CyIb(UIOB,
TUAPHUIOB U T.I1.) U IPYTUX
HEOPTaHWYECKUX COCTMHECHHI
OTACIBHBIX KJIACCOB
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunol oleHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH
u tabmuma J[. 1.
Menpgeneena

XapakTepus3oBaTh
XUMHUYECKHE JICMCHTHI B
COOTBETCTBHUU C UX
MMOJIOKEHUEM B
MEPUOINYECKOIN cucTemMe
XAMUYECKHUX DJIEMECHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HEMeTaJNIMYSCKHUE CBOMCTBA,
3JIEKTPOOTPHUIATENHHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHUX JIEMCHTOB B
COOTBETCTBUE C X
AJIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKCHUEM B
NIEPUOUYECKON CUCTEME
XUMHYECKHX 3J1eMeHTOB [[. 1.
Meunneneesay.

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

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

J.. MenaeneeBa»

Pa3pen 2.
XuMHu4YecKue
peakuun

XapakTepu3oBaTh
THNBI XUMHYECKHX
peakuuii

KonTpoasHnas padora
«CTpoeHue BellecTBa U
XHMHYeCcKHe PeaKium)

2.1

OK 01
OK 04

THUOBI XUMHUYECKUX
peakuuii

CocTtaBisiTh peakiuu
COEIMHEHMS,
pasnoxeHusi, 0OMeHa,

1. 3amaun Ha cocTaBJICHUE
YpaBHEHUH pEaKIUii:
— COE€IMHEHMS, 3aMEIICHMA,
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Tunsl oeHOYHBIX

Ne | OK/IIK |Moayas/Pazgen/Tema| Pe3yabTat 00yueHust .
MeponpusTHi
3aMelIeHHUS, pasnokeHus, oOMeHa;
OKHUCJIUTEIHHO- — OKHUCIIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE BOCCTAHOBUTEJIbHBIX PEaKIUil
peakuuu C UCIMOJIb30BaHUEM METO/A
3JIEKTPOHHOTO OajaHca.
2. 3ajauM Ha pacyeT Macchl
BEIIIeCTBA WU 00bEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OZTHOTO U3
YYaCTBYIOUIMX B PEAKIUN
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMIeCTBa
BEI[ECTBA) MIPOJIYKTOB
peaKInu, eclid OJHO U3
BEI[ECTB UMEET MPUMECHU
2.2 Onextponutnueckas |CocTaBisaTh ypaBHeHMs |l. 3amaHus Ha cocTaBlIEHHE
JUCCOLUAIUS U XUMHYECKHUX PEAKIIHH MOJICKYJISIPHBIX U HOHHBIX
MOHHBINA 0OMEH MOHHOTO 0OMEHa C peaKkiuii ¢ yyaCTHEM KUCIIOT,
y4acTUEM OCHOBAaHHH U COJIEH,
HEOPraHUYECKUX YCTaHOBJIEHHE U3MEHEHMUSI
BELIECTB KHCJIOTHOCTH CPEJIbI
2. JJabopaTtopHnasi pabota
"THUIbl XUMHUYECKUX peakiuil”
3 Pa3nen 3. Ctpoenue u|UcciaenoBars crpoenne |KonTposabHasi padora

CBOMCTBa
HEOPraHu4eCcKux
BelleCTB

M CBOHCTBA
HEOPraHu4eCcKux
BelIleCTB

«CBolicTBa
HEOPraHUYeCKUX BeleCcTB»
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunol oleHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMECHKJIATypa u
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposatsb
HEOpraHU4ecKue
BEILIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

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

2. 3aaun Ha pacyer
MacCcoBOMH 01 (Macchl)
XUMUYECKOI0 AIEMEHTA
(coenmuHEeHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(pUKAIIUH,
HOMEHKJIAType U XUMUYECKUM
dbopmysaM HEOPTraHUYECKHUX
BEII[ECTB PA3JIMYHBIX KJIACCOB.
4. ITpakTryeckue 3aaHus Ha
onpeAeieHue XUMHYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIA
XMMHUYECKOMW CBSI3U U TUIIA
KPUCTAJUIMYECKOU PELICTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BCIIIECTB

YcraHaBauBaTh
3aBUCUMOCTH (hYU3HKO-
XHUMHYECKHX CBOHCTB
HEOPTraHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, a
TakXKe TUIIA
KPUCTAIUIMYECKOMN
peueTKu

1. Tect «OcobeHHOCTH
XHUMHUYECKHX CBOMCTB
OKCHOB, KHCJIOT, OCHOBaHHIH,
aM(}OTEepHBIX THAPOKCHUJIOB U
COJIC».

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

Ne | OK/IIK |Moayas/Pazgen/Tema| Pe3yabTat 00yueHust .
MepOoNnpUATHI
CBOWCTBA M CIIOCOOBI
HOJy4YEHHUS.
3. IlpakTuxo-
OpPUEHTHPOBAaHHbIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U NOJIy4YEHUE
HEOpPraHUUYECKUX BEIIECTB
3.3| OK 01 |Unentudukamus Hccnenosath 1. ITpakTHko-
OK 02 |HeopraHm4eckux KaueCTBCHHBIC PEAKIIUM  |OPUECHTUPOBAHHBIC 3a1aHUS
OK 04 |BemectB HEOPraHUYECKUX M0 COCTaBJICHUIO XUMHUECKUX
BEILIECTB peakui ¢ yyacTueM
HEOPraHMYECKUX BEIIECTB,
UCTIONb3YEMBIX JUISl UX
UJICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxamnms
HEOPTraHWYECKHUX BEIECTB”
4 Pa3nea 4. Crpoenue u|UcciaenoBars crpoenne |KonrpoabHas padora
CBOlicTBa U CBONMCTBA «CTpoeHue H CBONiCTBa
OpPraHn4ecKux OpPraHN4YecKHX BelleCTB (OPraHuYecKHX BelecTB)
BellecTB
41| OKO0l |Knaccuduxamms, Knaccudumnuposatsb 1. 3amaHus Ha cocTaBlIEHHE
CTPOEHHE U OpraHMYECKHE BEIIECTBA |Ha3BaHUN OPraHMUYECKUX
HOMEHKJIaTypa B COOTBETCTBUHU C UX COEMHEHUH 110 TPUBHAILHON
OpraHUYEeCcKUX CTPOEHUEM WA MEXIYHapOIHOM
BEIIECTB CHUCTEMATHYECKOU
HOMEHKJIaType.

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

3. 3agauu Ha onpeaeIeHue
npocreimen GopmMyIibl
OPraHNUYeCKON MOJIEKYJIbI,
UCXOJI U3 DJIEMEHTHOT'O
cocrtasa (B %)
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Tunol oleHOYHBIX

Ne | OK/IIK |Moayas/Pazgen/Tema| Pe3yabTat 00yueHust .
MeponpusTHi
421 OK 0l |CsoiicTBa VYcranaBnuBaTh 1. 3aganus Ha cCOCTaBICHUE
OK 02 |oprann4eckux 3aBUCUMOCTH (PU3HKO- YpaBHEHUN XUMHUUYECKUX
OK 04 |coenuuenuit XUMHYECKUX CBOMCTB pEeaKIUiil C y4acTUEeM
OpPraHMYECKUX BEIIECTB |OPraHUYECKUX BEIECTB Ha
OT CTPOEHUS MOJIEKYJT OCHOBaHUU UX COCTaBa U
CTPOCHHSI.
2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peakuui, WIIITIOCTPUPYIOIIUX
XUMHUYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKuil
Y TEHETUYECKOU CBSA3HU
OpraHUYECKUX BEILECTB
Pa3HBIX KIJIACCOB.
3. PacueTHsble 3a1aun 1o
YPaBHEHUSIM pEaKLUil C
y4acTUEM OPTaHUYECKUX
BEIIECTB.
4. JIaboparopHas paboTa
“IIpeBparieHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHuu"
43| OK 0l |Mnentudukanus Hccnenosath 1.IIpakTuko-
OK 02 |opranmdeckux KaueCTBCHHBIC PEAKIIUM  |OPUECHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTB, UX 3HAYEHUE [OPTaHUYECKUX 10 COCTaBJICHUIO XUMUYECKUX
Y IPUMEHEHUE B COCIMHEHUH OTIENBbHBIX |pPEaKLUid ¢ y4acTHeM
OBITOBOM U KJIaCCOB OpPraHMYECKUX BEIIECTB, B T.4.
MPOU3BOJICTBEHHOM UCIIOJIB3YEMBIX JIJISl UX
EATEIIHHOCTH UaeHTU(UKAITUY B OBITY U
YelioBeKa MPOMBIIIIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanms
OPraHUYECKUX COCIUHEHUIN
OT/IENbHBIX KJIacCOB”
5] Pazpea 5. XapakrTepu3oBatb
Kunernueckne u BJIMSIHHE PA3JINYHbIX
TepMOAHMHAMIYECKHE ((PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKaAHUS XHMHYECKHX peaKiuii
XHMHYECKHX
peakuuii
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Tunol oleHOYHBIX

Ne | OK/IIK |Moayas/Pazgen/Tema| Pe3yabTat 00yueHust .
MeponpusTHi
5 | OK 01 |Ckopocts XxuMnyeckux | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuii. XMMUYECKOE |BIUSHUE KOHLIEHTPALIMU |TEOPETUUYECKUE 3a/IaHUS Ha
paBHOBecHE pearvpyronux BelecTB U |aHanu3 (GaKkTOpOB, BIUSIOMINX
TEeMIIEpaTyphl HA Ha U3MEHEHHUE CKOPOCTH
CKOPOCTb XUMUYECKUX  |XUMUYECKOU peaKIuu.
peakuui [IpakTHKO-OpUEHTUPOBAHHBIE
XapakTepus3oBaTh 3a/1aHKs HAa TIPUMEHEHHUE
BIIMSIHUE U3MEHEHUA npunuuna Jle-Ilarense mis
KOHIICHTpALIUU BEIIECTB, |HAXO0XJICHUS HAMPABIICHUS
peaxkuuu cpeasl u CMEIIIEHUS PaBHOBECHUSI
TEMIIEpaTyphl Ha XUMHYECKON peaklnu 1
CMeIlleHne XUMUYECKOTO [aHalu3 (haKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBeCHs

6 HUcciaenoBaTs HCTHHHEBIE

Pa3nes 6. PacTBopbl |pacTBOpBI € 3aJaHHBIMH
XapaKTepUCTUKAMM
6.1| OK 01 |[lonsrue o pacTBopax [Pa3nuyath UCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IlpakTuko-
OPUEHTHPOBAHHBIE PACUETHBIE
3aJjaHus Ha TUCIIEPCHBIE
CUCTEMBI, UCTIOJIb3yEeMbIE B
OBITOBOI U
MPOU3BOACTBEHHOMN
JIeATEIbHOCTH YeTIOBEKa
6.2| OK 01 [HMccnenoBanue UccnenoBats dusuko- JlaGopaTtopHnas pabota
OK 04 |cBOICTB pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PacTBOPOB
Il | IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COlepP KaHNe (Colep:KaHue MPUKJIATHOTO
MOIYJIs1)

7 Pa3zpen 7. OneHuBaTh 3ammTa Keiica (c yueTom
Xumus B ObITY U nocJjeAcTBUs ObITOBOM |0Oyayluei
NPOM3BOJACTBEHHON |M NPOU3BOJACTBEHHOMU npogeccuoHaNbHOMI
AeSITeIbHOCTH AeSiITeIbHOCTH 4eJ10BEeKA |1eSITeIbHOCTH)

YeJI0BeKa ¢ MO3ULMH
IKOJIOTHYECKOI
0e30macHOCTH
OK 01 |Xumus B ObITY U OnenuBats nocnenacteus |Keiic (¢ yaerom Oymymieit
OK 02 |mpou3BOACTBEHHOMN OBITOBOH U npodecCHOHATbHON
OK 04 [mearenpHOCTH MPOU3BOACTBEHHOMN JIESATETLHOCTH)
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunol oleHOYHBIX
MeponpUusTHI

OK 07

YCJIO0BCKAa

ACATCIIBHOCTHU YCJIOBCKA C
MHO3UIIMH DKOJOTHYECKOH
0e30MmacHOCTH

Bo3MoHBIE TEMBI KEHCOB:
1. [Torennenue knumara u
BBICBOOOK/ICHHE ra30BbIX
TUAPATOB CO JTHA OKEaHa.
2. byaymue matepuansl AJist
aBHa-, MAlIUHO- U
npuOOPOCTPOCHUSI.

3. HoBble maTepuaiibl ass
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MTpENapaToB
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