PocroBckast o6s1acTb
Ycrb-/lonenkuii paiion x. KpsiMcknii
MYHUIIUNIAJbHOE 0I0/7KeTHOe 00111e00pa30BaTe/IbHOE YUpPe:KIeHue
KpbiMckasi cpeansisi 001eo0pa3oBarejibHas MIK0JIa

YTBEPXJIEHA

mpuka3 Nell8 ot 25.08.2022 r.

Hupextop MBOY KCOIII
/AradonoB A.H./

Pabouas nporpamma

10 XUMHUHU
YpoBeHnb 00111ero 00pa3oBaHus: CpeHee 00IIee 00pa3oBaHue, YIITYOJICHHBIN
ypoBeHb 11 kacc

KonnuectBo yacoB: 3 yaca B Henenro, Bcero 100 gacos

VYuurens: babemko Enena BiagumupoBna

[Iporpamma o XuMuu cocTaBjieHa B COOTBeTCTBHH ¢ DenepaibHbIM
KOMITOHEHTOM T'OCYJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa 00IIEro
obpazoBanus (IIpukaz Munucrepcta oopazoBanusi Poccuiickoit @enepaiuu ot 5
mapta 2004 roga Nel089, B pen. [Ipukaza MunoOpuayku Poccuu ot 7 utons 2017

roaa Ne506), B cooTBeTCTBMM 1 HAa OCHOBE aBTOPCKOM MpPOrpaMMbl Kypca xumun s 10-11

KJ1acca ob6meo0pa3oBaTenbHbIX yupexkaeHuil. Epemun B. B. Metoauueckoe mocobue k
yuebHukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumus. Yrnyonaenssiii yposenby». 10-11km./

B.B. Epemun, A.A. Jlpo3nos, N1.B. Bapranosa. — M.: [Ipoda, 2013; — 154, [6] c.



AHHOTAINA

Pabouas nporpamma no xumuu uist 11 kiacca, yriyOiaeHHbINH ypOBEHb

HaumenoBanue
IPOTrpaMMBI
OcHoBHOH ba6emko Enena Bragumuposna
pa3paboTunK
IPOTPaMMBI
AJpecHOCTb [Tporpamma asnpecoBana yuyamumcs 10 kiaccos
POTPaMMBI
Epemun B. B. Xumus. Yraoy6nenusiit yposens. 10 knace. / B.B. Epemun,
YMK H.E. Ky3smenko, B.1. Tepenun, A.A. [dpo3nos, B.B. Jlynun; noxn pen.
B.B. JIynuna. — 8-e u3n., nepepad. — M.: lpoda, 2021. — 446 c.
Pabouas nporpamma 1o XMMHUH COCTaBJIEHA B COOTBETCTBUHU C
®enepanbHBIM KOMIIOHEHTOM T'OCYIapCTBEHHOI'O 00pa30BaTEIbHOTO
cTangapra obuero oopazosanus (IIpukaz MunuctepcTBa 0Opa3oBaHus
Poccuiickoit @enepanuu ot 5 mapra 2004 roga Nel089, B pen. Ilpukasa
MunoOpnayku Poccun ot 7 utonst 2017 roga Ne506), B COOTBETCTBUU U
Ha OCHOBE aBTOPCKOH mporpammsbl Kypca xumun it 10-11 kmacca
Ocrosa 0611e06pa3zoBaTenbHbIX yupexaenuii. Epemun B. B. Metoanueckoe
IPOTPaMMBI

nocobue k yueoHukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumus.
Yrny6nennsiit ypoeuby. 10-11x1./ B.B. Epemun, A.A. JIpo3nos, 1.B.
Bapranosa. — M.: Jlpoda, 2013; — 154, [6] c.

I{enp mporpamMmsl

YCBOCHHEC BAKHEWINNX 3HAHWI 00 OCHOBHBIX IOHATHSAX M 3aKOHaX
XHUMHU, XUMHUYECKOH CHUMBOJINKE,

OBJIa/IeHMe YMEHMAMH  HaOJoJaThb  XUMHMUYECKHE  SIBIICHMUS,
IIPOBOJINTh XUMUYECKUI dKCIIEPUMEHT, IPOU3BOANTH PACUETHl HA OCHOBE
XUMHUYECKHX (OpMYJT BELIECTB U YPAaBHEHUHN pEaKIHii;

Pa3BUTHE IIO3HABATCJIBHBIX HHTCPECOB W HMHTCIJICKTYAJIbHBIX
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CIOCOOHOCTEH B TpoIlecce MPOBEACHHS XHUMHYECKOTO SKCIIEPHMEHTA,
CaMOCTOSITENIFHOTO ~ TPUOOpETEeHHs] 3HAaHWH B COOTBETCTBHH  C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIMTAHME OTHOUICHUS K XUMUU Kak K OJHOMY U3
(GyHIaMEHTAIbHBIX ~ KOMIIOHEHTOB ~ ©CTECTBO3HAHHS M JJIEMEHTY
0011e4e0BeYeCcKOil KyIbTypHI;

NpuMeHeHHe MOJYYeHHBbIX 3HAHWH M yMeHMil i1 0Ge30macHoro
UCIIOJIb30BAaHUS BEIIECTB U MaTepHalIOB B OBITY, CEIbCKOM XO35HCTBE U
Ha IIPOMU3BOJCTBE, pEIICHHUS NPAKTUUECKUX 3a1ad B IIOBCEIHEBHOU
KHU3HHM, TPEAYNPEeXICHUE SBJIECHUIN, HAHOCIIUX BpPEJ 3/10POBbHIO
4eJI0BEKA U OKpYXKarollei cpese.

* ChopmMupoBaTh y ydaluxcsi 3HaHHUS OCHOB XMMHYECKON HAyKU:
3amaqn BaXHEHIINX (HaKTOPOB, MOHATUH, XUMHUUYECKHUX 3aKOHOB U TEOPUH, A3bIKA
IPOrPaMMBL HAYKH, TOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa.
*Pa3BuTh ymMeHue HaOMIOAATHh U OOBSICHATH XUMUYECCKHE SIBICHUS,
IIPOUCXO/ISIINE B IPUPOJIE, J1aOOPATOPUH, B IOBCEAHEBHON KU3HU.

Mecro npenmera | B coorBerctBuu ¢ yuebHbM mnanom MBOY KCOIII Ha u3ydyeHue Xumuu
B yueOHOM 1utane | orBoaut B 10 ximacce 102 gaca.

Buecennnie
U3MEHEHUS U UX
000CHOBaHUS

Ilnanupyembie pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa Ha yIiIy0JIeHHOM YPOBHe.

Juunocmmnule:

1) B chepe oTHOLIEHHH 00ydaromuxcs K cede, K CBOEMY 3/10pOBbIO, K TO3HAHUIO CeOsl: —
NPUHATHE U PeaM3alUIo [IeHHOCTE! 3/J0pOBOro U 6e301macHoro oopasa Ku3HHU, OepexHoe,
OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHHUC K CO6CTB€HHOMy q)HSquCKOMy u
MICUXOJIOTHYECKOMY 3/10pPOBBI0; — HEMPUATHE BPEAHBIX IPUBBIUEK: KYpEHHUs, yIIOTpeOIeHUs
QJIKOTOJISI, HAPKOTHKOB;

2) B cpepe OTHOLIEHUH 00YHaIOUIMXCsl K OKPYKAIOLIEMY MUDY, K )KUBOM IpUpO/IE,
XYH0KECTBEHHOH KyJIbTYpE: — MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, 3HAUUMOCTb HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/IEHUE JOCTOBEPHOUN HH(OpMalLel 0 MepeIoBbIX JOCTUKEHUSIX U OTKPBITUAX MUPOBO U
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U
00111ecTBa; — rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha
NPOTSKEHUH BCEH JKM3HU; CO3HATENFHOE OTHOIIEHHE K HETIPEPhIBHOMY 00pa30BaHHIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON U 00IIIECTBEHHON JEATEIbHOCTH; — DKOJIOTHYECKAS
KyJIBTYypa, OepekHOE OTHOILIEHHE K POAHO 3emiie, pupoJHbIM OoraTcTBaM Poccun u mupa,
IMMOHUMAHHEC BIUAHUA COONUATIBHO-OKOHOMUYCCKHUX IMMPOLUECCOB HAa COCTOSAHHUC HpHpO}IHOﬁ n
COLIMAJIBHOM CpPe/Ibl, OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOHBIX PECYPCOB, YMEHHI U HABBIKOB
Pa3yMHOTO IPUPOAOIIOJIB30BAHHA, HCTECPIIMMOT'O OTHOIICHUA K )IeﬁCTBHﬂM, MIPHUHOCAIINM BpPE
HKOJIOTHH; TPUOOPETEHNE ONBITA SKOJIOT0O-HAMIPABICHHOM 1€ TEIbHOCTH;

3) B chepe oTHOIIECHUI 00YUAIOMIUXCS K TPYY, B Chepe COMATbHO-DKOHOMHUYECKUX
OTHOILIEHHUI: —O0CO3HaHHBII BEIOOp OyayIel npodeccuu Kak MmyTh U CIOCO0 pean3aluu
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COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; — FOTOBHOCTH 00YYAIOMIUXCSI K TPYAOBOM
npodeccuoHaNbHOM NeSTEIbHOCTH KaK K BO3MOKHOCTH Y4acTHS B PEILICHUU JINYHBIX,
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHAMOHAIBHBIX MP00IeM; — HOTPEOHOCTh TPYAUTHCS,
YBa)XCHHE K TPYIY U JIOASIM TPYJa, TPYIOBBIM JOCTUKEHHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE
Y TBOPYECKOE OTHOLIEHUE K Pa3HbIM BUJIaM TPYI0BOM J1€ATENbHOCTH.

Memanpeomemmnuie:

Pecynamuenvie YY/[:

BbInycKHUK Hay4YHUTCS:

1. CamOCTOATENBHO ONPEAETATH LIEIH, CTABUTh B (HOPMYIHPOBATH COOCTBEHHBIE 33aUH B
00pa30BaTeNbHON 1eATENbHOCTH U KU3HEHHBIX CUTYaIHsIX;

2. OueHuBaTh peCcypchl, B TOM YUCIIE BPEMS U JIpYIMe HEMaTepUalIbHbIE PECYPCHI, HEOOXOAUMBbIE
JUTSL TOCTUKEHUS TIOCTAaBJICHHON paHee LelH;

3. ConocTaBsiTh UMEIOIIMECS BOZMOXHOCTH M HEOOXOIUMBIC JUTSI TOCTHXKEHUS TIeNN

pecypchl; <>

4. Opranu3oBbIBaTh Y3PGEKTUBHBIN MIOUCK PECYPCOB, HEOOXOIMUMBIX JIJIS IOCTHIKECHUS
MOCTaBIICHHOW 1ENIH;

5. OnpenensiTh HECKOJIBKO MyTel JOCTHXKEHHS TTOCTABIICHHOM 11EJTH;

6. BeiOupaTh onTUMaNbHBIN MyTh TOCTHXKEHUS LENU ¢ y4eTOM 3(P(EKTUBHOCTH PACXOJOBAHUS
PECYpPCOB U OCHOBBIBAsICh HAa COOOPaKEHUAX ITUKU U MOPAJIH;

7. 3amaBaTh mapaMeTpbl U KPUTEPUH, 10 KOTOPBIM MOYKHO OMPEIENIUTh, YTO LIeNb JOCTUTHYTA;
8. ComocTaBisTh MOJYYCHHBIM pe3yIbTaT A€ITEIBHOCTU C MTOCTaBICHHOM 3apaHee 1eIbIo;

9. OueHuBaTh NOCIEICTBUS JOCTUKEHHUS IOCTABICHHOM 1IETU B 1€ATEIbHOCTH, COOCTBEHHON
JKU3HU U J)KA3HU OKPYXKAIOIIUX JIFOACH.

CpenctBoM ¢hopMUpOBaHUs PEryIATUBHBIX Y Y [l ciyKaT T€XHOJIOTHS TPOOIEMHOT0 IManora Ha
JTare W3y4eHHsl HOBOrO MaTepualla U TEXHOJIOTHS OLICHUBAaHMsI 00pa30BaTENIbHbBIX JOCTUKEHU.
Ho3naseamenvnvie YY/[:

Brinmyckauk Hayaurcs:

1. Kputndecku olieHUBaTh U MHTEPIPETHPOBATH MHPOPMAIIHIO C Pa3HBIX TO3HIIHIA;

2. PacniozHaBaTh U UKCUPOBATH IPOTUBOPEUHS B MHPOPMAIIMOHHBIX UICTOYHHKAX;

3. Mcnonb30BaTh pazanyHble MOAEIBHO-CXEMaTUYECKHE CPEJCTBA I IPEACTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

4. OcyuiecTBIATh pa3BepHYTHIH HHPOPMALIMOHHBIN MOUCK U CTABUTh HAa €r0 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATEIIbHBIC) 3a1a4H;

5. Vckath 1 HaxXoquTh 0000IIEHHBIE CIIOCOOBI PELIeHUs 3a/1ay;

6. [IpuBOIUTH KPUTHYECKHE apTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO CYKJEHUS, TaK U B
OTHOUIEHUHU JEUCTBUN U CYXKIAECHUU IPYroro;

7. AHanu3upoBaTh U NPeoOpPa30BbIBATh MIPOOIEMHO-TIPOTUBOPEUNBbIE CUTYAIUH;

8. BeixoauTh 3a paMKu y4eOHOTO peMeTa U OCYILIECTBIIATh LeJIeHaNpaBIeHHbIA TOUCK
BO3MO>KHOCTH ILIMPOKOT'0 IIEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBUS;

9. BeicTpauBaTh MHAUBHIYAIEHYIO 00Pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYECHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

10. MeHsTb U yAepKUBaTh pa3HbIe MO3UIIMU B IIO3HABATENILHON JAEATEIbHOCTH (OBITh YYEHUKOM
U yumuteneMm; GopMyJIHpoBaTh 00pa30BaTENbHbIN 3aIIPOC U BBIMOJIHATH KOHCYIbTATUBHbBIE
(YHKLIUU CAaMOCTOSITENILHO; CTABUTH MPOOJIEMy U paboTaTh HaJ €€ pellieHUeM; YIpaBIiTh
COBMECTHOM MTO3HABATEILHOM JCATEIHHOCTHIO U TIOTUYUHSATHCS ).

Kommynuxamuenwie YY/I:
BBITTyCKHUK HAy4UTCS:

1. OcymecTBIATh AETOBYI0 KOMMYHHKAIINIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3aliuy, Tak 1 3a ee IpeesiaMn); — IMPHU OCYIIECTBIEHUU
TpyNHoOBOi pabOTHI OBITH KaK PYKOBOAMUTEIEM, TaK U YICHOM MPOSKTHOW KOMAaH/IbI B Pa3HBIX
poJsix (reHepaTopoM UJeH, KPUTUKOM, UCTIOTHUTENIEM, IPE3EHTYIOUIUM U T.1.);



2. Pa3BepHyTO, JIOTHYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAaHUEM a/IEKBAaTHBIX
(YCTHBIX M NHCBMEHHBIX) A3BIKOBBIX CPEJICTB;

3. PacniozHaBaTh KOH()IMKTOT€HHBIE CUTYallMU M IPEJOTBPAIaTh KOH(GIUKTHI JO UX aKTUBHON
dbasbr;

4. KoopiuHUpPOBAaTh U BBIIIOJIHATH pa0OTY B YCIOBUSAX BUPTYaIbHOTO B3aUMOJECHCTBUS (MU
COYETaHUs PeaJIbHOr0 U BUPTYaIbHOI0);

5. CornacoBbIBaTh MO3UIMH WICHOB KOMaH/IbI B Tipoliecce paboThl HaJ 00IIUM
IPOAYKTOM/pEIICHUEM;

6. IlpeacTaBiarh MyOJIMYHO pe3yabTaThl HHAMBHIYaIbHON U IPYIIIOBON JAEATEIBHOCTH, KaK
nepesi 3HaKOMOM, Tak U Iepe/i HE3HAaKOMOH ayIuTopHel; — noa0upaTh NapTHEPOB Ul AEJI0BOM
KOMMYHHUKAIIUH, UCXOS U3 COOOpaKEHUM PE3yJbTaTUBHOCTH B3aUMOJIEHCTBUS, a HE JINYHBIX
CHMIIATHH;

7. BocripuHUMAaTh KPUTHYECKUE 3aMEUYaHUs KaK PECypc COOCTBEHHOT'O Pa3BHUTHUS;

8. TouHO 1 eMKO (OpMYIMPOBATH KaK KPUTUYECKHE, TAK U 0JJOOPUTEIIbHBIE 3aMEUaHus B aJJpec
JIpYTUX JIFOJIEH B paMKax JIeJIOBOM U 00pa30BaTeIbHON KOMMYHHUKALMKU, U30€ras Ipu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHH.

Ilpeomemmnuie:

B pe3ynbrate n3ydenus yueOGHOro npeamera «XuMus» Ha ypOBHE CPEHEro 00IIero
00pa30BaHMs BBIITYCKHUK Ha YIIIyOJIEGHHOM YPOBHE HAyUUTCS:

— pacKpbIBaTh Ha IPUMEpPax pojb XUMHU B (POPMUPOBAHUN COBPEMEHHON HAyYHOH KapTHUHBI
MHUpA U B IPAKTUUECKOH 1€ATEIbHOCTU YEJIOBEKA, B3AUMOCBSI3b MEXK/1y XUMHUEH U IPYTUMHU
€CTECTBCHHBIMU HayKaMU;

— CONOCTABJIATh UICTOPUUYECKUE BEXH PA3BUTHS XUMHUH C HCTOPUUYECKUMHU NIEPUOJAMH Pa3BUTHS
IIPOMBIIIJIEHHOCTH U HAyKH JJIs IPOBEACHMSI aHAIN3a COCTOSIHUS, ITYTEW pa3BUTHS HAYKU U
TEXHOJIOTHI;

— aHaJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSS II0JI0KEHUS OCHOBHBIX
XUMHUYECKHUX TEOPHUIl: XUMUYECKOTO CTPOEHUSI OpraHnyeckux coeauHnenuid A. M. bytneposa,
CTPOEHHS aTOMa, XUMUYECKON CBA3H, NEKTPOJIUTUYECKON JUCCOLNALNN KUCIIOT, OCHOBaHUM U
coJiel, a TaK)Ke yCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHbIE CBSI3U MEX/1y CBOWCTBaMHU BEIIECTBA U
€r0 COCTaBOM U CTPOEHUEM;

— MPUMEHSTH NPaBUiIa CUCTEMATHUECKON MEXyHApOIHOM HOMEHKIIATYPhl KaKk Cpe/ICTBa
pasInyeHus ¥ UICHTU(UKAIIMH BEIECTB M0 UX COCTaBYy U CTPOEHHUIO;

— COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIbl HEOPTAHUYECKUX M OPraHUYEeCKUX
BEIIIECTB KaK HOCUTEeNeH nH(popMalMy O CTPOCHUH BEILIECTBA, €r0 CBOMCTBAX U
MPUHAJJIEKHOCTH K ONPEEIIEHHOMY KJIacCy CO€IMHEHU;

— OOBSICHATH MPUPOAY U CLIOCOOBI 00pPa30BaHUS XUMHUECKON CBSA3U: KOBAIEHTHOH (IOJISIPHOI,
HETOJISIPHOM ), HOHHOM, METAJUTHYECKOM, BOJOPOIHOM C TENIBI0 OMpPEeIeTICHUS XUMUIECKOM
AKTUBHOCTH BEILIECTB;

— XapaKTepu30oBaTh (U3NYECKUE CBOWCTBA HEOPIraHUUECKUX U OPraHUYECKHUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3MUYECKUX CBOMCTB BELIECTB OT TUIA KPUCTATUINYECKOM
peIIeTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNU XUMHUUYECKUX CBOMCTB IPOCTBIX BEILECTB,
BOJIOPOJHBIX COEAMHEHUMN, BBICIIUX OKCUIOB U THJIPOKCHJIOB;

— MPUBOJUTH NIPUMEPBI XUMUUECKHUX PEAKLIMHA, PACKPHIBAIOIINX XapaKTEPHbIE XUMUUECKNE
CBOICTBa HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB U3yUYEHHBIX KIACCOB C LIENBI0 UX
UJACHTUPUKAIMY U 00bICHEHHS 0071aCTH IPUMEHEHUS;

— ONPENENSITh MEXaHU3M PEaKIIMK B 3aBUCMOCTH OT YCJIOBHM MPOBEIEHUS PEaKINH U
IIPOrHO3MPOBATh BO3MOYKHOCTh ITPOTEKAHUS XUMUYECKUX PEAKIIUK HA OCHOBE THUIIa XMMHUYECKOMN
CBSI3M U aKTUBHOCTH PEareHTOB;

— yCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTMHEHUHN OT
XapakTepa B3aMHOTO BIHMSHUS aTOMOB B MOJIEKYJIaX C II€JIbI0 MPOTHO3UPOBAHUS IPOAYKTOB
peaxkuuu;



— YCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKIUU U CMEIICHUS XUMUYECKOT O
pPaBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB C LEIIBIO ONPEEIICHUS] ONTUMAIbHbIX YCIOBUI
IIPOTEKaHUsI XUMUYECKUX IIPOLIECCOB;

— YCTaHAaBJIMBATh TEHETUYECKYIO CBSI3b MEXKy KJIaCCAMH HEOPraHUYECKUX U OPraHUYEeCKUX
BEUIECTB ISl 000CHOBAHUS IPUHLIMIINAIBHON BO3MOKHOCTH IIOJIy4E€HUSI HEOPTaHUYECKUX U
OpPraHMYECKUX COCIUHEHHUN 3aJaHHOTO COCTAaBA U CTPOCHUS;

— 1oa0UpAaTh PEareHThl, YCIOBUS U ONPEACIATh TPOAYKTHl PEAKLUH, MTO3BOJISIOIINX
peaan30BaTh J1AOOPATOPHBIE U IPOMBIIIUIEHHBIE CIIOCOOBI MOTY4YEHUS BaKHEHIINX
HEOPraHWYECKUX U OPraHU4ECKUX BEIIECTB;

— OIPENENATh XapaKTep Cpebl B PE3yIbTaTe T’UAPOJIN3a HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB U IIPUBOAUTH IIPUMEPHI THIPOJIN3a BEIIECTB B IIOBCEAHEBHOM )KM3HU YEIIOBEKA,
OMOJIOrNYeCKUX OOMEHHBIX MPOLECCAaX U MIPOMBIIIIICHHOCTH;

— IPUBOJUTH NIPUMEPBI OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B IIPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEACITEIbHOCTA OPraHU3MOB.

— 000CHOBBIBATH IPAKTUUECKOE UCIOIb30BAHUE HEOPraHUUYECKUX U OPTaHUYECKUX BELIECTB U
UX PEAKLUH B MIPOMBIIUIEHHOCTH U OBITY;

— BBINOJHATh XUMUYECKAN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJYYEHUIO HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCAIIMUXCS K PA3JINYHBIM KJIacCaM COEIMHEHUN, B COOTBETCTBHUH C
NpaBUJIaMHU U IpHEeMaMu 0€30T1acHOi paboThl ¢ XUMUYECKUMH BEIECTBAMU U JTAOOPaTOPHBIM
000pyI0BaHUEM;

— [POBOJUTH PacueThl HA OCHOBE XMMHUECKUX (POPMYJ U YPAaBHEHUN peaKMil: HaX 0K ICHUE
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHUYECKOT0 BELIECTBA IO €r0 MJIOTHOCTH U MacCOBBIM J10JIIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTAB WJIX 10 IPOAYKTaM CrOpaHus; pac4eTbl MaCCOBOM 0N
(Macchl) XUMHUYECKOTO COETUHEHUSI B CMECH; pacdeThl Macchl (00beMa, KOJIMYeCTBa BELIECTBA)
IPOJYKTOB PEAKIUH, ECIH OJHO U3 BELIECTB JJAHO B U30BITKE (MMEET IPUMECH ); PaCUEThI
MaccoBOW MM 00BEMHOM J0JIM BbIX0/1a MPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOT0;
pacueTsl TerIoBoro 3G exTa peakiui; pacueTbl 00bEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX
peakIMx; pacueTsl Macchl(00beMa, KOTMYECTBA BELECTBA) MPOIYKTA PEAKIINUHU, €CIH OJTHO U3
BEILECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA;
— HCIOJIB30BaTh METO/bI HAYYHOTI'O TIO3HAHHUS: AHAJIN3, CHHTE3, MOJEIUPOBAHNE XUMUUECKUX
IIPOLIECCOB U SBJICHUH MPU PELICHUH Y4eOHO-UCCIIeI0BaTEIbCKUX 33/]1a4 110 U3YYEHHUIO CBOICTB,
CHOCO0OB MOJTyYEHHsI U PACIIO3HABAHUS OPraHMUECKUX BEIIECTB;

— BJIQJIETh NpaBUIIaMH 0€30MacHOr0 00pallleHus C €IKUMH, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBAMHM, CPEACTBAMU ObITOBOM XMMUU;

— OCYUIECTBJIATh MOMCK XUMUYECKOW MH(OPMALIUK IO HAa3BaHUIM, HICHTUPHUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

— KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIUIO, COJEPIKAIILYIOCS B
COOOLIEHUSAX CPesICTB MaccoBOM MH(popMaruu, pecypcax MIHTepHeTa, HayYHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B LEJSIX BBISIBICHUS OIIMOOYHBIX
cyXxeHuil 1 GopMUpOBaHUS COOCTBEHHOM MO3UIINH;

— HaxOJUTh B3aUMOCBSI3U MEXy CTPYKTYPOH U (PYHKIIMEH, IPUUNHON U CIIEICTBUEM, TEOpHEH
U QaKTaMy IpU aHaJIU3€ MPOOJIIEMHBIX CUTYAIMi U 0O0CHOBAHUH MPUHUMAEMbIX PELICHUN Ha
OCHOBE XMMHYECKHUX 3HAHUM;

— NPEACTaBIATh MTyTH PEIICHUs TI00aTbHBIX MTPOOIEM, CTOSAIIMX Mepe]l YeT0OBEUECTBOM, U
MIEPCIEKTUBHBIX HAIIPABJICHUIN PA3BUTHS XUMUYECKUX TEXHOJOTHUNA, B TOM YHMCIIE TEXHOJIOTHI
COBPEMEHHBIX MaTE€pPHUaJIOB C pa3IMYHON (PYHKIMOHATBHOCTHIO, BO30OHOBIISIEMbIX HCTOYHHUKOB
CBIPBS, TEpepadOTKU M YTHIIM3ALMH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BrimyckHuk Ha yriyOJeHHOM YPOBHE MOTYYUT BO3MOXKHOCTh HAyUUTHCS:

1. ®opmMynupoBaTh LENIb UCCIEI0BAHMS, BBIBUTATh U IPOBEPSTH SKCIEPUMEHTAIBHO TUIIOTE3BI
0 XMMHUYECKHX CBOICTBaxX BEIIECTB Ha OCHOBE MX COCTAaBa U CTPOECHMUSI, UX CIIOCOOHOCTH
BCTYIIaTh B XUMUYECKHUE PEAKLIMH, O XapaKTEPE U MIPOIYKTAX PA3NIMYHBIX XUMUUYECKUX PEaKLIUi;
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2. CaMOCTOSITEIIBHO IJIaHUPOBATH U NIPOBOJAUTH XUMHUYCCKUC DKCIICPUMCHTEI C COGJ’IIO[[GHI/IGM
npaBujI 6€30macHOM pabOTHI C BEIIECTBAMU U JTa0OpaTOPHBIM 000PYI0BaHUEM;

3. MuTepnpeTnpoBaTh NaHHBIC O COCTABE M CTPOSHUU BEIIECTB, MOJYUYECHHBIC C TTOMOIIIBIO
COBPEMEHHBIX (PH3UKO-XHMHUYECKHX METOJIOB;

4. OnuceIBaTh COCTOSIHUE OJICKTpOHA B aTOMC Ha OCHOBC COBPECMCHHBIX KBAHTOBO-MCXaHNUYCCKUX
NPECTAaBICHUN O CTPOCHUU aToMa il OOBSICHEHUS PE3yIbTaTOB CIIEKTPAILHOTO aHATN3a
BEIIIECTB;

5. XapakTepu3oBarh poJib a30TOCOJEPKAIIUX TeTEPO MUKIUIESCKUX COCTUHCHUHN U
HYKJICMHOBBIX KUCJIOT KaK Ba)KHEUIIINX 6I/IOJ'IOI‘I/I'-IGCKI/I AKTHUBHBIX BCIICCTB,

6. IIporHo3upoBaTh BO3MOKHOCTh IIPOTEKAHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINH,
JIC)KAIUX B OCHOBC NPUPOAHBIX U IMTPOU3BOACTBCHHLBIX IMTPOLECCOB.

Conep:xanue y4eOHOro nmpeamera.

Tema 1. Hemeramsr (29 4)

Knaccugukarus HeopraHn4eckux BeIecTB. DJIEMEHThl METaJUIbl U HEMETAILIbl M UX MOJIOKEHHUE
B [Iepnoanueckoii cucreme.

B o 10 p o 1. [lonydyenue, puznueckre 1 XUMUICCKUE CBOMCTBA (PEaKIUU C METAJUIAMH U
HeMeTaJllIaMH, BOCCTaHOBJIEHUE OKCUII0B U coiieid). ['uapuasl. TornuBHbIE 371EMEHTHI.

I'anor e H bl O0miast XxapakTepucTuka noaArpynbl. @U3ndeckre CBONCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH U3MEHEHMSI OKUCIUTENbHON aKTUBHOCTH T'aJIOT€HOB B COOTBETCTBUU C MX
M0JIO’KEHHEM B Iiepuoanyeckoil Tabnuue. [lopsok BeITeCHEHUS TaJOr€HOB U3 pacTBOPOB
rajoreHuJ10B. OCOOeHHOCTH XUMUH PTOopa. XII0p — MOJy4YeHHE B IPOMBIIIJICHHOCTH U
JabopaTopuu, peakiuy ¢ MeTajllaMi U HeMmeTanaamu. B3anmoneiictBue xiopa ¢ BoJol u
pacTtBopamu Lenodeil. Kucimoponnsle coenMHeHns xJj1opa. I uImoxXaopuTsl, XJI0paT v NEpXI0paThl
KaK TUIHMYHbIEe okucauTenu. OcobeHHocTH XuMuK Opoma u noaa. KauectBeHHas peakuus Ha
Hox. I'anoreHoBog0pOoIbl — IMOJIy4YE€HUE, KUCIOTHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA. CossiHas
KHCII0Ta U €€ cosii. KauecTBeHHbIE peakliiy Ha TaJOreHU/1-HOHBI.

DOneMeHThl MOATPYIIbI KHuciaopoaa. O0mas xapakTepucTUKa MoArpynel. @u3znyeckue
cBOiicTBa MpocThiX BenlecTB. O30H Kak aJuloTpornHas Moaudukanus kuciaopona. [lomyyenue
030Ha. O30H Kak okucnurenb. [[03uTHBHAS U HETaTUBHAS POJIb 0O30HA B OKPYXKAIOILIEH Cpeie.
CpaBHEHME CBOMCTB 030HA U KUCI0poJa. Bosa n nepokcu Bogopoia Kak BOJIOPOIHbIE
COEIMHEHUS KUCI0poJa — cpaBHEHUE cBOUCTB. [lepokcu Bo10poaa Kak OKUCIUTEND U
BoccTaHoBuTeNb. [lepokcunpl meramnoB. Cepa. Annorponust cepbl. DU3NUECKHe U XUMHUECKHE
CBOICTBa cephl (B3aMOICHCTBHE C METAJIIaMH, KHCIIOPO/IOM, BOJIOPOJIOM, pacCTBOpaMHU
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1Ie71049el, KUCIOTaMU-OKUCIUTENsIMU ). CepoBOAOPO — MOITY4YEHUE, KUCIOTHBIE U
BOCCTaHOBUTENbHBIE CBOWcTBA. Cynbduapl. CepHUCTHIHN ra3 Kak KUCIOTHBIM OKCHI.
OKuCIHUTENbHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA CEPHUCTOTO Ta3a. [lonyueHue cepHucToro
rasa B IPOMBILIUICHHOCTH U Jlaboparopuu. CepHucTas KUciaoTa 1 ee conu. CepHbIi aHTUAPUL.
Cepnas xucnora. CBOCTBa KOHIIEHTPUPOBAHHON U pa30aBICHHON CEPHOM KUCIOTHIL. JlelicTBre
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI Ha caxap, METaJIbl, HEMETAJUIbI, CYJIb(UIbI.
Tepmuueckast yCTORYMBOCTD Cyib(paToB. KauecTBeHHAs: peaklns Ha CEPHYIO KHCIIOTY U €€ COJIH.
TuocepHas KMCI0Ta U THOCYIb(ATHI.

A30T U ero coelMHEHMs.. DIEeMEHTbI MOArPYMIbI a3oTa. O0Ias XapakTepuCcTUKa HOATPYIIIIbI.
dusnueckue cBOMNCTBA NPOCTHIX BemecTB. CTpoeHue MoJieKyIibl a3oTa. Pusndeckue u
XMMHYECKHEe CBoMcTBa a3oTa. [lomyueHne a30Ta B IpOMBIIIJIEHHOCTH U JJabopaTopuu. HUTpuas!.
AMMHaK — ero noiydeHue, Gpunyeckre u XuMmuueckue csoiicrsa. OCHOBHBIE CBOMCTBA BOAHBIX
pactBopoB ammuaka. Coiu ammonus. [loBenenue coneit aMMOHUS IPU HAarpeBaHUU. AMMUAK
Kak BoccTaHOBUTENb. [I[puMenenne ammuaka. OKCHIbI a30Ta, UX MOJIydeHue U cBoiicTBa. Okcua
azora(l). Okucnenne okcuaa azora(ll) kucnopomom. Jumepuzanus oxkcuaa azota(lV).
A3oTucTas Kuciora 1 ee cojau. HUTpuTh Kak OKUCIUTENN U BOCCTAHOBUTENIU. A30THAsI KUCIIOTA
— (u3HMYecKre U XUMHUYECKUE CBOICTBA, moydeHue. OTHOIICHNE a30THON KUCIIOTHI K
MeTaJljlaM U HeMeTalljlaM. 3aBUCUMOCTb IIPOJIyKTa BOCCTAHOBJIEHUSI Q30THON KHUCIIOTHI OT
AKTHBHOCTH METaJula U KOHIIEHTPAMH KUCIOThL. TepmMuueckasl yCTOWYMBOCTh HUTPATOB.
®docdop u ero coenuHeHus. Amtorpornus pocdopa. Xumuyeckue cBorictBa Gocdopa (peakiuu
C KHCIIOPOJIOM, TaJIOr€HaMH, METaJUIaMH, CJI0KHBIMH BELIECTBAMU-OKUCIUTEISIMH, IET0YaMH).
[Tony4yenue u npumenenue pochopa. docdopusiit anruapua. OprodochopHas u
metadocopHas KUCIOTH U UX conu. KauecTBeHHas peakuus Ha oprodocdatsl. Paznoxenue
optodocdopHoii kucnotsl. [Iupodocdopnas kucnora u nupodocdarsl. Pochuasl. Pochun.
Xnopuasl pochopa. Oxeun pocpopa(Ill), pocdopucras kucnora u ee coiu.

Y raepoa Amnorponus yriaepoja. CpaBHEHHE CTPOECHUS M CBOMCTB rpaduTa U anmasa.
dynaepeH Kak HoBast MOJIEKysipHasi popma yriepona. ['paden kak MmoHocol rpadura.
VYriepoaHsle HAHOTPYOKH. YTOJIb. AKTUBUPOBAHHBIN yrofib. AncopOrus. XuMHUecKue
cBomicTBa yris. KapOuasr. ['maponn3 kapOouaa kanbIus U kKapouaa amomMuHus. KapOuasr
MEPEXO/IHBIX METAJIJIOB KaK CBEpXIpovHble MaTepuanbl. Okcuabl yriepoaa. O6pa3oBaHue
YrapHOro ra3a Mpy HEMOJHOM CTOpPaHHUH YIJsl. YTOJIb U YrapHbIi ra3 Kak BOCCTAaHOBHUTEIH.
Peakmus yrapHoro rasa c pacriaBamu mieioudeid. CuaTe3 (OpMHUATOB M OKCAJIATOB. Y TJICKUCITBIN
ra3. YroibHas KucjoTa u ee conu. [loBenenne cpeJHUX U KUCIBIX KapOOHATOB MpU HArpeBaHUU.

K PE€EMHH . CBoiicTBa MpOCTOro BCUICCTBA. Peakium ¢ XJIOPpOM, KHCJIOPOJAOM, paCTBOpaMHU



menoueit. Okcna KpeMHHUS B IpUpoe U TexHuKe. KpeMHHeBbie KUCIOTHI U UX coyd. [ uaponns
cuukaToB. CuiaH — BOJOPOJIHOE COEAMHEHUE KPEMHMUSL.

b o p. Oxcup 60opa. bopHas kucnora u ee conu. bypa.

Hemoncrpanuu. 1. l'operne Bogoposa. 2. [lonydenue xnopa (ombIT B mpodupke). 3. OmbIThI ¢
OpomHo# Boioi. 4. OKucCIUTENbHBIE CBOIICTBA pacTBOpA TUIIOXJIopuTa HaTpus. 5. IlnaBnenue
cepsl. 6. ['openue cepsl B kuciopoae. 7. Bzaumoseiicteue xenesa ¢ cepoid. 8. 'openue
cepoBojopona. 9. Ocaxnenne cynbhuaos. 10. CoiicTBa cepuucroro rasa. 11. [lelictBue
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI HA MEJb U caxapo3y. 12. PacTBopeHrne ammuaka B BOJI€.
13. OcHoBHBIE CBOMCTBA pacTBOpa amMMmHaka. 14. Katanutuueckoe okuciaeHue ammuaka. 15.
[Tomyuenue okcuna azota(ll) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTHI HA
Menw. 17. 'openue docdopa B kucinopose. 18. [IpeBpamienne kpacHoro ¢pocdopa B Oeiblii U €ro
cBeueHne B TeMHOTe. 19. B3aumoneiictBue ¢pochopHoro anruapuaa ¢ Boaou. 20. O6pasiib
rpadura, anmasa, kpemuus. 21. ['openue yrapHoro raza. 22. TyieHue miaMeHu YTriIeKHCIbIM
razoM. 23. PasznoxeHue mpamopa.

JlaGopaTtopusbie onbIThl. 1. [lomydenue xaopa u u3ydeHue ero CBOMCTB. 2. O3HaKOMJIEHUE CO
CBOICTBaMHM XJIOpcojepxKaluux oroennpareneil. KauectBeHHas peakiiys Ha rajJoreHU1-UOHBL. 3.

CaoiicTBa Opoma, ojia U ux cojeil. Paznoxxenue nepokcuaa Bogopoaa. OKUCICHHE HOTU-
HMOHOB MIEPOKCHUIOM BOJOPO/A B KUCIIOM cpefe. 4. 3ydeHue CBOMCTB CEPHOM KUCIOTHI U €€

couieid. 5. M3ydeHne CBOMCTB BOJIHOTO pacTBOpa aMMmuaka. 6. CBOICTBa coJield aMMOHHUS.
KauectBennas peakuus Ha ¢pocdar-noH. 7. KauecTBeHHas peakiyst Ha KapOOHAT-HOH.
Paznoxenue ruapokapboHaTa HaTpus. 8. McnbiTaHue pacTBOpa CUIMKaTa HATPHUsl MHIUKATOPOM.
9. O3HakoMJIeHHE C 00pa3aMM MPUPOIHBIX CHIIMKATOB.

[Tpaktuyeckas padora Nel. [Tomydyenue Bogoposa.

[Tpaktuyeckas padora Ne 2. [TonydeHue X10poBOOPO/a U COISTHON KHCIOTHI.

[Tpaktuyeckas padora Ne 3. [lonydyeHne aMMuaka 1 U3y4eHUE €ro CBOUCTB.

[Tpaktuyeckas padora Ne4. [TomydeHue yriekucioro rasa.

[TpakTrueckast pabota Ne 5. BelnosHeHHe dKCIepUMEHTANIBHBIX 3a7a4 1o TeMe «Hemeramib».
Kontponbhas padota Nel no teme «Hemeramibny.

Tewma 2. Metamnst (30 )

Obmuito630prIeMeHTOB—MeTaaiaoB. CBOICTBA MPOCTHIX BEIIECTB-METAILIOB.
Mertannnueckue Kpuctaimanueckue pemerky. CriaBel. XapakTepUCTUKa Haubosee N3BECTHBIX
crutaBoB. [lomyuenue u npuMeHeHEe METaIOB.

[Ile1ouyHBIEMETaJJ bl— 00I1asi XapaKTePUCTHUKA MOATPYIIIbI, XapaKTepHbIE PEAKII
HaTpud 1 Kanus. CBoiicTBa 1ieno4HbIX MeTaioB. [lonydyenne menounsix Metainos. Cona u

eIKUN



HaTp — BaXKHEWIIIME COCIMHEHUS HAaTpUsl. bepuiinid, Maruuii, me104YH03eMeIbHbIE METAJIIbI.
Marnuii 1 Kajaplui, UX 001as XapakTepuCTHUKa Ha OCHOBE MoJioxkeHus B [lepuoanyeckoit
cucreme snementoB JI. . MenzeneeBa u crpoenust aromoB. [lonyuenue, puznyeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE MarHusl, KAJIBIUSA U UX COeMHEHUI. AMPOTEpPHOCTD
OKCHJIa M THIIpOKcHaa Oeprnins. JKecTKOCTh BO/IBI U CIOCOOBI ee yeTpaneHnus. Okpacka
IUIAMEHHU COJIIMHU LIEJIOYHBIX U I1IE€JI0YHO3EMENIbHBIX METAJIJIOB.

A 10 M ¥ H H i. PactipocTpaHeHHOCTD B Ipupoie, GU3NUECKUE U XMMUYECKHE CBOWCTBA
(OTHOILIIEHUE K KUCIOPOY, TajJoreHam, pacTBOpaM KUCJIOT U IIeI0Yei, aTroMOTepMHUs).
AmMdoTepHOCTh OKcHa U ruApoKkcuaa amoMunus. Conu amomunus. [lonHoe pasznoxxenue
BOJIOH COJIeH aOMUHUS CO CI1a0bIMU IBYXOCHOBHBIMHU KHUCIOTaMU. AJIFOMUHATHI B TBEPAOM
BUJIe U B pacTBope. [IpuMenenue amomunus. CoeAMHEHUsT ATFOMUHUS B HU3LIUX CTEIECHSX
OKHUCIICHUS.

OnoBo u cBuHel. PU3NYECKHe U XMMHUYECKHE CBOICTBA (PEaKIMH C KUCIOPOAOM, KUCIOTaMH),
npumenenue. Comu onoBa(ll) u ceunna(ll). CBUHIIOBBIN aKKYMYJISITOP.

Mertasmibl mo6ouHBIX moArpymin. OcoOEHHOCTH CTPOSHHS AaTOMOB TTEPEXOIHBIX METAIIJIOB.

X p 0 M. DusnuecKue CBOMCTBA, XMMUYECKHE CBOMCTBA (OTHOIIIEHHE K BOJITHOMY Tapy,
KHCIIOPOJY, XJIOPY, pacTBOpaM KUCa0T). MI3MeHeHre OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THJPOKCUJIOB XPOMa C POCTOM CTETIEHU OKUCIJICHUS.
AmMpoTtepnsbie cBoiicTBa okcuaa u rugpokcua xpoma(Ill). Okucnenue coneit xpoma(Ill) B
XpoMmaThl. B3anMHbIe mepexopl XpoMaToB U IUXPOMATOB. XpOMaThl U AUXPOMATHI Kak
OKHUCJIUTEIIH.

MapraH e — Qu3snueckue U XMMUYECKHE CBOWCTBA (OTHOILIEHHE K KUCIOPOAY, XJI0pY,
pactBopam kucinot). Okeng Maprania(IV) kak okucnuTens U karanuzarop. [lepmanranar kanus
KaK

okucnurtensb. Manranat(VI) kamus u ero cBOiCTBa.

K e 11 e 3 0. HaxoxneHnue B npupoe. 3Ha4eHHE kKee3a Juisl opraHuszMa yenoseka. dusnueckue
cBomcTBa xkene3a. CuiaBbl XKeles3a ¢ yIiiepoaoM. XUMHUYECKUE CBOMCTBA XKee3a
(B3aMMOJIEHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOH, yTiIeM, KUCIOTaMH, pPACTBOPaMH COJIEH ).
CpaBHeHUE KHCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX CBOMCTB I'HPOKCHIA
xene3a(ll) u ruppoxcuna sxeneza(Ill). Comu xenesa(ll) u sxeneza(Ill). Metoasr mepeBosa comnei
xeneza(ll) B

conu xxene3a(Ill) u obpatHo. OkucaurensHble cBoiicTBa coenHenui xenesa(lll) B peakuusx c
BOCCTAHOBUTEISIMU (MOIUIIOM, Me/ibt0). L{lnanuaHbie KoMIiekcenl jxene3a. KauecTBeHHbIe

peakiuu Ha noHbI xkene3a(ll) u (1I0).
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Me 1 b. Haxoxaenue B npupojae. Puzndeckue 1 XUMHIECKUE CBOMCTBA (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, XJIOPOM, Cepoil, kuciaoramu-okucnurensimu). Conu meau(1l). Meanstit kynopoc.
Ammuaxkatel meau(l) u meau(1l). Ionyuenue okcuna meau(l) BocctaHoBIEHHEM THAPOKCH 1A
meau(Il) rmroko30i.

Cepe6po. Duznyueckne 1 XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C CEPO, XJIIOPOM,
KHCIIOTaMU-OKUCIUTEsIME ). Ocak/IeHue OKCHJla cepedpa mpH JeHCTBUY IEI0YH Ha COJIU
cepebpa. AMMuakatsl cepedpa Kak okuciauTenu. KadecTBeHHast peakils Ha HOHBI cepedpa.

3 010 To0. DuU3nYEeCKUEe U XUMHUIECKUE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «IIaPCKOU
BO/IKOI1». CrIOCOOBI BBIIEICHHSI 30J10Ta U3 30JI0TOHOCHOW MOPO/IBI.

I] u 1 k. Pu3nyecKue 1 XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C raJIOT€HAMHU, KUCIIOPOJIOM,
CEepoii, pacTBOpaMU KUCJOT U mIenodeit). AM(GOTepHOCTh OKCUIA U THAPOKCHIA ITUHKA.

P Ty 1 5. [IpencraBienue o cBOWCTBAX PTYTU U €€ COSTUHEHUSX.

Hemonctpauuu. 1. Komnekuus meramios. 2. Komiekuus munepanoB U pyA. 3. Komtekus
«Anmomunuity. 4. Komnexnus «Kene3o u ero criassl» 5. B3aumogeiicTBue HaTpusi ¢ BOJ0M. 6.
OkpaliliMBaHue MIaMEHH COJISIMU IISIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB. 7.
B3aumoneiictBue kanbius ¢ Bojgou. 8. [InaBinenue amomunus. 9. BzanmoeicTere amoMuHUsS
co menoubo. 10. B3aumozeiicTBrue xpoma ¢ COISTHON KHCIOTOM Oe3 moctyma Bo3ayxa. 11.
Ocaxpaenue runpokcuaa xpoma(lll) u okucnenne ero nepokcuaoM Bogopoaa. 12. Bzaumusie
Nepexo/ibl XpOMaToB U JuxpomartoB. 13. Pasnoxenue quxpomara ammonusd. 14. Anomorepmus.
15. Ocaxnenne runpokcuna xeneza(lll) u okucnenue ero Ha Boznyxe. 16. Boinenenue cepedpa
U3 €0 COJIEN JEUCTBUEM MEJIH.

Jlaboparopusbie onbITh. 10. OkpammBaHue MIaMEHH COSIMHEHUSIMH IIEeTOYHBIX MeTalioB. 11.
O3HakoMJIEHUE C MUHEPAJIaMU U BAXKHEUIIMMH COEAMHEHUSMHU LIEJI0YHbIX METaIOB. 12.
CBoiicTBa COEIMHEHMI 1IETOYHBIX METAJIOB. 13. OKkpamnBaHue IaMeHu COJIIMU
HIEJI0YHO3EMENbHBIX MeTauioB. 14. CBoiicTBa MarHus u ero coeuHeHuil. 15. CpoiicTBa
coenuHeHni kanpuus. 16.Kectkocts Boabl. 17. B3aumoaencTBrue aqtoMUHNS C KUCIOTAMH U
miesioyamu. 18. AmboTepHbie cBoMcTBa ruapokcuaa amomMuHus. 19. ColicTBa 010Ba, CBHUHIIA U
ux coenuuenuid. 20. CoiicTBa comeit xpoma. 21. CBolicTBa MapraHiia ¥ €ro COeIMHCHUH. 22.
N3yuenne muHepanos xkenesa. 23. CoiicTBa xene3a. KauecTBeHHbIE peakIuy Ha MOHBI XKEJe3a.
[Toryuenue okcuna meau(l). 24. CpoiicTBa Menu, ee CIIaBOB U coennHeHui. 25. CBoiicTBa
[IUHKA U €r0 COSTUHEHUH.

[TpaxkTrueckas padota Ne6. [lonydyeHne ropbKoil conu (CEeMUBOJIHOTO Cylb(aTa MarHusi).
[TpakTrueckas padorta Ne 7. [TomyueHue anoMOKaIueBbIX KBAacIlOB.

HpaKTI/ILIeCKaSI pa60Ta Ne§&. Brinonnenue SKCIICPUMCHTAJILHBIX 3a/la4 11O TCME «MeTabl
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TJIaBHBIX MTOATPYIII».

[TpakTudeckast paborta Ne9. [ToydeHne MeaHOTO Kymopoca.

[TpakTdeckas pabora Nel0. [TomyueHue xene3Horo Kymopoca.

[TpakTideckast paborta Ne 11. BeimoHeHHE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «MeTaibl
OOOYHBIX MOATPYIIII».

Konrtponsnas padora Ne 2 o teme «MeTayuiby.

Tema 3. Ctpoenue atroma. XumMudeckas cBs3b (84)

Crpoenne atoma. Hyknuapl. M3otomnbl. Tyl pagnoakTUBHOIO pacnaaa. TepMosiiepHblii
cuHres. [lonydyeHne HOBBIX 371eMeHTOB. SnepHble peakiuu. CTpoeHue 3JIEKTPOHHBIX 000104EK
atomoB. [IpencraBnenne o kBaHTOBOM MexaHuKe. KBaHTOBbIE yKcia. ATOMHbIE OpOUTAIIH.
Panuyc aToMa. DineKTpoOTpULATENIbHOCTD.

Xumuueckas cBs3b. Bunbl xumuueckoit csi3u. KoBaneHTHast CBSA3b U €€ XapaKTePUCTHKH (IJIMHA
CBSI3H, MOJIIPHOCTb, MOJISIPU3YEMOCTb, KPaTHOCTD CBsI3M). VIOHHas CBsi3b. MeTajuinyeckast CBA3b.
Crpoenue TBepabix Ten. Kpucrammmaeckue u amopdHbie Tena. THITbI KpUCTATUINYECKUX
PELIETOK METAJUIOB M MOHHBIX COCIMHEHUM. MEKMONIEKYIJISIpHBIE B3aUMOIEUCTBUS. BogopoaHas
CBSI3b.

Hemonctpauuu. 1. Kpucraminueckue pemerku. 2. Mojenu MOJaeKyl.

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakuuit (174)

TeroBoit 3 pexT XuMuueckon peakiuu. DHI0TEPMUUYECKHE U SK30TEPMUUECKHUE PEAKIUH.
3akon ['ecca. Teriora 06pa3oBaHus BeniecTBa. JHEPrus CBA3U. [loHsITHE 00 YHTANIBITHNH.
[TonsiTue 06 sHTpOonUU. BTopoii 3akoH TepmoarHaMuku. DHeprus ['n60ca u kpurepuu
CaMOIIPOU3BOJIBHOCTH XUMUYECKON PEAKIIUH.

CKOpOCTb XMMMUYECKHUX PEAKIIUNA U €€ 3aBUCUMOCTD OT IIPUPOJIBI PEarHpyIOIINX BEIIECTB,
KOHIIEHTPALlUU PEareHTOB, TEMIIEpATyphl, HAINYUS KaTalIu3aTopa, IJI0MaAd OBEPXHOCTH
pearupyomux BemecTs. 3akoH aeicTByromux Macc. [Ipasuno Bant-I'opda. [Tonstue o6
HHEPIUU aKTUBALUU U 00 SHEPreTHUecKoM Npoduiie peakiuu. [ OMOreHHbIN 1 reTeporeHHbII
karanu3. [[puMepsl KaTaTUTHYECKUX MPOLIECCOB B TEXHUKE U B )KUBBIX OpraHuzMax. @epMeHTbI
KaK OMOJIOTMYECKHE KaTaIn3aToOPbI.

O6parumbie peakimn. Xumudeckoe paBHoBecue. [Ipunnum Jle llarense. KoncranTa
paBHOBecus. PaBHoBecue B pactBopax. KoncranTel nucconumanuu. Pacuer pH pactBopos
CUJIBHBIX KHMCIIOT M 1enouei. [Iponssenenrne pacTBOpPUMOCTH.

Psan aktuBHOCTH MeTamioB. [IoHsATHE O CTaHIAPTHOM 3JIEKTPOIHOM MOTEHIIHAIIE U
AIIEKTPOJIBIIKYILEH CHIIE peaKIMi. XUMUYECKHEe HCTOUHUKH TOKa: TaJIbBAHUYECKUE DJIEMEHTHI,

AKKYMYJIATOPBI U TOIUIMBHBIC 3JICMCHTHI. 3J'ICKTp0J'II/13 paciiiaBoB U BOAHBIX PaCTBOPOB
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3JIEKTPOIUTOB. 3aKOHBI AJEKTPOIH3A.

JemoHncTpanuu. 1. DK30TepMUUECcKUE U SHAOTEPMUUECKUE XUMUUECKHUE peakiuu. 2. TernoBbie
ABJICHUS IPU PACTBOPEHUH CEPHON KHUCIOTHI U aMMHUAYHOM CENUTPBI. 3. 3aBUCUMOCTb CKOPOCTHU
peaxkuy OT IPUPO/IbI BELLIECTB HA IPUMEPE B3aUMOEHCTBHS pACTBOPOB PA3IMYHBIX KUCIOT
OJINHAKOBOM KOHILIEHTPALMK C OJIMHAKOBBIMH KyCOUYKaMH (TPaHyJIaM1) IIMHKA U OJUHAKOBBIX
KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, KeJIe3a) C paCTBOPOM COJISIHOM KHUCIIOTHL. 4.
B3anmopeiicTBre pacTBOPOB CEPHOI KMCIOTHI C pAaCTBOPAMU THOCY/Ib(aTa HATPHsI pa3InIHON
KOHIEHTPAILMU U TeMIlepaTypsl. 5. Pa3noxeHue nepokcuia BOJA0POa ¢ OMOIIBIO
HEOPraHMYECKUX KaTaJIM3aTOPOB U MPUPOTHBIX OOBEKTOB, COJIEPIKAINX KaTajasy.
JlaboparopHbie onbIThl. PAaKTOPHI, BIUSAIONIME HA B3aUMOJICHCTBUE METAJlIa C paCTBOPAMU
kucnoT. CMenieHrne XMMHUYeCKOro PABHOBECHUS IIPH YBEIIMUYEHUHN KOHIICHTPAIIMK PEareHTOB U
npoaykToB.26. KaTtanutuyeckoe pa3ioxeHue MepoKCuaa BOA0OpoIa

[TpakTiueckas pabota Nel2. CKkopocTh XMMHUYECKOH peakiuu.

[Tpaktuyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTponbras padorta Ne 3. TeopeTrnueckre OCHOBBI XUMUH.

Tema 5. Xumuueckas TexHonorus (74)

OcHOBHBIE IPUHLIUIIBI XUMUYECKON TEXHOJIOTUU. [IpOon3BOACTBO CEpHOI KUCIOTHl KOHTAKTHBIM

crocoboM. XumusM nporecca. Cbipbe Uil IPOU3BOJICTBA CEP-HOM KUCIOTHI. TexHomornyeckas
CXema IpoLecca, PoLecChl U annaparsl.

[TpousBoacTBO aMMuKa. XUMU3M Mpotiecca. OnpezeneHue onTUMalbHbIX YCIOBUN TPOBEACHUS
peaxkuyu. [IpyHINAN DUPKYIIANUU U €10 pealu3alusi B TEXHOJIOIMYECKOU CXeMe.

Mertannyprus. YepHas Metainyprusi. JloMeHHbIH nporece (ChIpbe, YyCTPOMCTBO IOMEHHOMN neuH,
XUMU3M npouecca). [Ipon3BoacTBO cTany B KMCIOPOIHOM KOHBEPTEPE U B JIEKTPOIIEUaX.
Oprannyeckuil cunre3. CHHTE3bl HA OCHOBE CUHTE3-Ta3a. [I[pon3BoacTBO MeTaHoONA.

Dkoorus u npobiemMa oxXpaHbl OKpyXKarolei cpebl. 3eeHas XUMHUSL.

Jemoncrpanuu. 1. Celpbe Ul IPOU3BOACTBA CEPHOM KUCIOTHL. 2. MoIenb KUIIAIIEro Cos.
3.Kene3nas pyna. 4. O6pasiisl CIJIaBOB JKeJe3a.

Tema 6. Xumus B ObITY 1 Ha cityx0e oOuiectBa (94)

Xumus nun. XKupsl, Oenku, yrieBoabl, BATaMUHBL. [InieBsie 100aBKU, UX KiIaccu(UKaIHs.
3anpelnieHHbIe U pa3pelleHHbIe TUIeBbIe 100aBku. JlekapcTBeHHbIe cpencTBa. Kpacku u
nurMeHThl. [IpuHIUNB oKpamBaHus TKkaHeil. XumMus B ctpoutenbeTse. Llement, 6eton. Crekio
Y KepaMuKa. TpaguiinoHHbIE U COBPEMEHHBIE KEpaMU4eCKre MaTepuaisl. CBEpXIIPOBOASILIAS
Kepamuka. beitoBas xumus. OTOenuBarore cpeacTBa. XUMHUS B CEITbCKOM XO035HCTBE.
Nucextunmas! u nectuuuabl. CpeacTa 3aluThl pacTeHuid. Penesnientsr. OcoOeHHOCTH

COBpeMeHHOﬁ HAayKH. Metomonorus HAaY4YHOI'O UCCJICAOBAHUA. HpO(I)CCCI/I}I XHUMHKa.
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Maremarnyeckas XUMHs.

[Touck xumuveckoit nadopmaruu. Pabora ¢ 6a3aMu 1aHHBIX.

Hemoncrpauuu. 1. [Tumessie kpacutenu. 2. Kpamenne tkaneit. 3. OrOenuBanue Tkaneil. 4.
Kepamuueckue matepuaisl. 5. [{Betnslie crekina. 6. Komiekuus «TommmBo u ero BUIb».
JlaGopaTopHble OnbIThI. 27. 3HAKOMCTBO C MOIOLIUMHU CPEACTBAMU. 3HAKOMCTBO C
orGenuBatomuMu cpeactamu. 28. Kiten. 29. 3HakoMCTBO ¢ MUHEPAIbHBIMU YAOOPEHUSIMH U
M3y4YECHUE UX CBOMCTB.

Kontponbnas padora Ne 4. toroast KOHTpoJIbHas padoTa.
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TEMATHYECKOE INTAHUPOBAHMUE yuye0Horo npeamera

B ToMm uncne
Howmep KomnuuecTtso
Tema KOHTPOJIbHBIE MIPAKTUYIECKHE
TEMBI qacoB
paboThI paboThI
1 Bsenenue 1 i i
2 Hemeramnsl 29 1 5
3 Meramibl 30 1 6
4 Crpoenue atoma. XUMUYECKasi CBS3b 8
OCHOBHBIE
5 3aKOHOMEPHOCTH IIPOTEKAHHS 17 1 2
XUMUYECKHUX PEaKInuid
6 XuMH4ecKast TeXHOJIOTHS 7 - 1
XuMmus B ObITY U Ha
7 5 1 -
ciyx0e obmiecTBa
UTOrO: 100 4 14
COI''TACOBAHO COI''TACOBAHO

[IpoTokoi 3aceqanusi METOAMYECKOTO COBETA

MBOY KCOIII Nel or 25.08.2022 1.

[Ipencenarens METOAMYECKOTO COBETA
Texuna I'.M.

3amecTuTens AUpeKTopa no YP
C.A.Enuceena
25.08.2022 r.

15




[Tpunoxxenue 1
K paboueli mporpamme
110 XMMUH YIi1yOJIeHHbIN ypoBeHb, 11 kitacc

Ka.ﬂe}mapﬂo — TEMATUIECCKOEC IIJIAHUPOBAHUE

No Hara Tema ypoka
ypoKa
TEMA 1. Beenenue
1 5.09. Beenenue
Tema 2. Hemerasuibl
2 6.009. Krnaccudukanus npocTsix BemecTB. Bomopoa
3 7.09. IIpakTnueckas padora Nel. [lonyuenue Bogoposa.
4 12.09. l"anorensr
5 13.09. XJ10p.
6 14.09. Kucnopoansle coefuHenus xjopa.
7 19.09. Xinopooaopoa. ComnsiHasi KUCJIOTa
8 20.09. IIpakTuyeckas padora Ne 2. [TonyyeHue Xa0poBoAOPOA U COISTHOM
KHCIIOTHI.
9 21.09. ®dTop, OPOM, HOJT U UX COSTUHEHUS
10 26.09. XaabKOTCHBI.
11 27.09. [Tepokcu Bogopoia U €ro MpOU3BOIHBIC
12 28.09. Cepa.
13 3.10. Cepoonopon. Cynbhuisl
14 4.10. CepHHCTBHIN ra3.
15 5.10. CepHblll aHTUJIPU]T U CEpHAs KUCIIOTa
16 10.10. DneMEeHTHI NOATPYIIIBI a30Ta
17 11.10. A3zot
18 12.10 AMMMaK ¥ COJIM aMMOHUS
19 17.10. IIpakTnueckas padora Ne 3. [lonyueHre aMmMuaka u U3yuyeHUE €ro
CBOJCTB.
20 18.10. Oxkcupl a30Ta.
21 19.10. A30THas KUCJIO0Ta U €€ Coln
22 24.10. dochop
23 25.10. ®docdopuslit anruapUa U HOocHOpHbIE KUCTOTHI
24 26.10. VYrnepon
25 7.11. CoenuHenus yriepoa
26 8.11. IpakTuyeckasi padora Ne4. [TonyyeHue yriaekucioro rasa.
27 9.11. Kpemuuii. CoenuHeHNs1 KpeMHUS
28 14.11. Bop.
29 15.11. IpakTHyeckasi padora Ne 5. BoinosiHeHHe 3KCIEPUMEHTANTbHBIX
3ay1aq 1o reme «Hemeramisy.
30 16.11. KonTtpoabnas padora Ne 1 o reme «Hemeramibiy.
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Tema 3. MeTaLiabl

31 21.11 OO0u1re cBoCTBAa METAIIIOB

32 22.11. CBOICTBA U METOJIBI TIOJYICHHS METAIIOB

33 23.11. CrnaBsl

34 28.11. Mertasuibl TJIaBHBIX TIOATPYIIII.

35 29.11. OO6m1as XxapaKTepruCTHKA IIEeTOYHBIX METAIIIIOB

36 30.11.. Harpwuii u xanuii

37 5.12. CoenuHeHus HaTPUS U Kaaus

38 6.12. OO01as xapakTepuCcTHKa 3JIEMEHTOB TNIaBHOM moArpytisl [ rpymnmsl

39 7.12. Maruuii 4 ero coe IMHEeHUs

40 12.12. IIpakTuyeckas padora Ne 6. [Tosryuenue ropbkoi conu
(ceMuBOTHOTO CyJb(aTa MarHus).

41 13.12. Kanpuuii 1 ero coenuHeHus.

42 14.12. XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

43 19.12. ATIOMUHUN — XUMUYECKUN AJIEMEHT M IIPOCTOE BEIIECTBO

44 20.12. CoequHeHUs aTIOMUHUSL.

45 21.12. IIpakTnyeckas padora Ne 7. [lonydyeHne anroMoKaJlIneBbIX
KBAaCI[OB.

46 26.12.. On0BO U cBHUHEI.

47 27.12. IIpakTnyeckas padora Ne§. BrinonHeHne SKCIIEPUMEHTAIbHBIX
3aa4 1o TeMe «MeTaJuTbl TIIaBHBIX TOATPYII.

48 9.01. Mertasibl TOOOYHBIX MOATPYTIIIEI

49 10.01. OO11ast xapaKTepUCTHKA MTEPEXOJHBIX METALIOB.

50 11.01. Xpom.

51 16.01. CoenuHenus xpoMa. 3aBUCUMOCTb KUCIIOTHO-OCHOBHBIX U
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX CBOMCTB OT CTETIEHU OKUCIICHUS
MeTaa

52 17.01. Mapraser.

53 18.01. Keneszo kak XUMUYECKUIN JIIEMEHT.

54 23.01. Kenezo — mpoctoe BemecTBo.

55 24.01. CoenuneHnus xenes3a

56 25.01. IIpakTuyeckas padora Ne 9. [TonyueHue xene3HOro Kyrnopoca.
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57 30.01 Menp

58 31.01. IIpakTnueckas padora Ne 10. [Tonyuenue meHOro Kynopoca.

59 1.02. Cepebpo

60 6.02. 3o0T0.

61 7.02. unk.

62 8.02. Pryth

63 13.02. IpakTnyeckas padora Ne 11. BeinogHeHHE SKCIIEPUMEHTATBLHBIX
3a1a4 1o TeMe «MeTayuibl MOOOYHBIX TOATPYIII

64 14.02. O06o001enre 1 cucTeMaTh3aIs MaTepraia 1o Teme «MeTauibly.

65 15.02. KonrtpoJsbHnas padora Ne 2 no teme «MeTaub».
Tema 4.CTpoenue atroma. XuMu4eckasi CBA3b

66 20.02. Snpo aroma. SnepHbie peakuuu.

67 21.02. DneMeHTapHbIE MOHITHS KBAaHTOBON MEXAHUKH

68 22.02. DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB

69 27.02. KoBajieHTHas CBA3b U CTPOEHUE MOJIEKYII.

70 28.02. HNonnas cBs3b. CTpoeHue HOHHBIX KPUCTAILIOB.

71 1.03. Mertannunueckas cBs3b. Kpucraummueckue pemeéTku MeTauioB

72 6.03. Me:xMOoIeKyIsIpHbIE B3aUMOACHCTBHS.

73 7.03. I"a3000pa3nble, )KUIKKE U TBEP/bIe BEIIECTBA.
Tema 5.0cHOBHBIC 3AaKOHOMEPHOCTH NPOTEKAHUA
XHMHYECKUX peaKkuuid

74 13.03. Knaccudukanus XuMHUECKUX peakiui

75 14.04 TennoBble 3¢ HeKThl XMMUYECKUX peaKIHii

76 15.03. 3akoH ['ecca

77 20.03. OHTponus. Bropoil 3aKk0H TepMOIMHAMUKN

78 21.03.. Oueprusa ['n06ca u kpuTeprun caMONPOU3BOJIIBHOCTH XUMHUYECKHUX
peaKuuid.

79 22.03. CKopocTh XMMHUYECKOH peakliny. 3aKOH AEHCTBYIOLIUX Macc.

80 3.04. Ipakruyeckas padora Ne 12. CKOpOCTh XUMHUECKOW PEAKIINH.

81 4.04. 3aBUCUMOCTbh CKOPOCTH PEaKILUU OT TEMIEepaTyphbl
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82 5.04 Karamm3s. Karanuzaropsl

83 10.04. Xumnueckoe paBHoBecue. KoHcTanTa paBHOBeCHSI.

84 11.04. [Mpunnun Jle Hlatense.

85 12.04. IIpakTnueckas padora Nel3. Xumuueckoe paBHOBECHE. .

86 17.04. Nonnoe npoussenenue Boibl. BogopoaHelii mokasarenb

87 18.04. XUMHYECKOE PaBHOBECHE B pacTBOpax

88 19.04. XUMHUECKUE UCTOUYHUKH TOKA. DJIEKTPOIIU3.

89 24.04. O060061IeHre U 3aKpEeTUICHNEe U3YYEHHOTO MaTepHralia 1o TeMe
«TeopeTnyeckre OCHOBBI XUMHUI

90 25.04. Konrpoabnas padora Ne 3. «TeopeTnyeckne OCHOBBI XUMHH

Tema 5.Xumnuyeckass TeXHOJIOIrUs

91 26.04. [Ipon3BoCTBO CEpHON KUCIOTHI U aMMHUAKa

92 2.05. [Ipon3BoCTBO UyryHa U CTaJIH.

93 3.05. [TpoMBITIIICHHBII OpraHUYECKHA CHHTE3.

94 10.05. [Tpon3BoACTBO CEPHOM KUCIOTHI

95 15.05 XUMHUECKOE 3arps3HEHUE OKPYKAIOMIEH cpelibl. «3enéHash XuMus

96 16.05 O060011eHre N3yYEeHHOT0 MaTepuana

97 17.05 HToroasi KOHTpOJIbHASA pabOTa MO XUMHUH 3a KypC CpeAHEN IIKOJIbI

98 22.05 AHanu3s pe3ynbTaToB KOHTPOJIbHOU paboThl. [loaBeeHre HToros.

99 23.05 HTorosoe 0600m1eHNE

100 24.05 Htorosoe 060611eHUE.
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Jlnct Koppekuumn

npunoxeHue 2
K pabouei nporpamme
no xmmun, 11 Knacc

Ne
ypoKa

Aarta

nnaH

dakKr

Tema ypoka

O6ocHoBaHue
KOppEKTU-
pOBKMU

K(
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