MyHuuunaabHOe AaBTOHOMHOE 0011e00pa3oBaTe/IbHOE YUPeKICHUEe
cpeaHsis o01eodpa3oBaTelbHas IKo1a cena ArogHoro
AcHHOBCKOro0 paiiona Tomckoii o0sacTn

COI'TACOBAHO: YTBEPKIEHO:
PykoBogurens MO Jupexrop
€CTECTBEHHO-HAYYHOT'O [IUKJIA

Heymepxuiknii C.A.
Korosa B.11 [Mpuxaz Ne 43
[TpoTokom Ne5 ot 16.06.2022r.

ot 15.06.2022 .

Pabouas mporpamma no xumuu

11 xknacca
(YMK yueOnuk: Xumus 11kmnacc. O.C. 'abpuensn «IIpocsemenue» 2021 roxn.)
Ha 2022 — 2023 yueOHbIi Toj

KoymuectBo gacos: 11 xnacc - 34 yaca B rox: 1 yac B HEZEIIO

Cocrasuia: OxornukosB K.B
y‘-II/ITCJ'IB XUMHNHU

cArognoe 2022 r.




IInanupyemsblie pe3yJibTaThl

JlesTenbHOCTh yUHuTeNsl B 00yYeHUH XUMUU B CpeHel (MOTHOM) 1IKoIe
JTOJI>KHA OBITh HalpaBJeHA Ha JOCTUKEHHUE 00YyUYarOLIMMUCS CIETYIOMIUX AUYHOCHHBIX
pe3ynbmamoe:.

— 8 YeHHOCMHO-0PUEHMAYUOHHOU chepe — 0CO3HaHUe POCCUICKOI
rpa’kJJaHCKOM MJIEHTUYHOCTH, NATPUOTU3MA, YyBCTBA FOPAOCTH 3a POCCUNHCKYIO
XHMHUYECKYIO HAyKY;

— 8 mpyoosoll cihepe — 20mMOBHOCMb K OCO3HAHHOMY BBIOODPY JTajbHEHUTITCH
00pa3oBaTEIbHON TPACKTOPUHU HIIN TPYAOBOU AEATEIBHOCTH;

— 6 NO3HABAMENbHOU (KOZHUMUGHOU, UHMENIEKMYANbHOU) chepe —ymenue
YIIPaBJIATH CBOEH ITO3HABATEIBHOMN AE€ATEIbHOCTBIO, 2OMOBHOCHb U CHOCOOHOCTMb
K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA IPOTSIKEHNUH BCEH )KU3HH;
CO3HATEJIbHOE OTHOUIEHHUE K HENIPEPHIBHOMY O00Pa30BaHUIO KaK YCIOBUIO
ycHeuHoi npopecCuoHaIbHON U OOIIECTBEHHON NeATEIbHOCTH ;

— 6 cghpepe cOepedcenuss 300pO8bA—NPUHAMUE U peau3ayus IEHHOCTEeH
340pOBOro U 6e30macHOro oOpasa KU3HU, Henpusmue BPEeIHbIX IPUBbIUYEK
(KypeHusi, ynorpeOaeHus aJIKoroJisi, HApPKOTUKOB) Ha OCHOBE 3HAHUM O CBOMCTBAaxX
HAapKOJIOTUYECKUX U HAPKOTUYECKUX BEIIECTB.

MeTtanpeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI BBIMYCKHUKAME cpeHeii (M0THO#) HIKOIbI
Kypca XHMHH:

— ucnoavzosaHue YMEHUN U HAaBBIKOB PA3JIMYHBIX BUJIOB ITO3HABATEIILHOMN
ACATCIABbHOCTU, IPUMCHCHHUC OCHOBHBIX MCTOAOB ITO3HAHUA (CI/ICTGMHO-
MHGOPMAIIMOHHBIN aHAJIN3, HAOJIFOJICHUE, U3MEPEHHE, IPOBEICHUE
AKCIIEPUMEHTA, MOACSIIUPOBAHUE, UCCIEA0BATEIIHCKAS IESITEIIHbHOCTD) TSI
M3YyYCHUS Pa3IMYHBbIX CTOPOH OKPYIKAIOIICH NeHCTBUTEILHOCTH;

— enadeHue OCHOBHBIMU WHTEIUICKTYIbHBIMU OTNlepalusiMu: (hOpMYJIHPOBKaA
TUIOTE3bl, aHAJIN3 U CUHTE3, CPABHECHHUE U CUCTEMaTH3aIusl, 0000IIeHNE U
KOHKpPCTHU3alus, BbIABJICHUC TIPUYNHHO- CJICACTBCHHBIX CBSI3€H U IIOUCK
AHaJIOTOB;

— no3HaHue 0OBEKTOB OKPYKAIOIIETO MUPa OT OOIIETO Yepe3 0COOCHHOE K
CIMHUYHOMY;

— YMeHue TeHEPUPOBATh UJICH B ONIPENIEIISATh CPEACTBA, HEOOXOIUMBIC IS
UX peaiu3aluu;

— yMeHue OTIPENeIIATh EJU U 3aJjaud AesITeIbHOCTH, BEBIOUPATh CPEICTBA
peanu3anuu 1eJau U IPUMEHSTh UX Ha MPaKTHUKE;

— UCNOIL308aHUE PAZTTUYHBIX UCTOYHUKOB JUUIS TTOJIY4YE€HUS] XUMHUUECKON
nHOpMaIIMU, TTOHUMAaHUE 3aBUCUMOCTHU COJIEPKAHUS U POPMBI TPEICTABICHUS
nHoOpMaLIMU OT LieJiell KOMMYHHMKAIIUM U aJipecara,

— YMeHue IPOAYKTUBHO OOMIATHCS U B3aUMOJICHCTBOBATh B MpoIecce
COBMECTHOH ACATCIBHOCTHU, YUHUTBIBATH ITOZUIIUN JPYTIUX YHAaCTHHUKOB
NesITEIbHOCTH, d(P(PEKTUBHO pazpemaTh KOH(IUKTHI;

— 20MOBHOCMBUCTIOCOOHOCTEKCAMOCTOSITETLHOHUH(DOPMAITHOHHO-
MMO3HABATEJIBbHOU JeSTEIbHOCTH, BKIIFOYAass YMEHHUE OPUEHTHUPOBATHCS B
Pa3IMIHbIX UCTOYHHUKAX I/IH(i)OpMaLII/II/I, KPUTHUYCCKH OLICHUBAThH U
WHTEPIPETUPOBATH UH(POPMAIIHIO, TOIYUYAEMYIO U3 PA3JIUIHBIX HCTOYHUKOB;

— yYMeHue UCTIOIIb30BaTh CPEICTBA HH(POPMAITMOHHBIX 1
KOMMYHHUKAIIMOHHBIX TexHonoruu (nanee — MKT) B pemieHnn KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX 3a/7a4 C COOJIIOJeHUEM TpeOOBaHU
SPrOHOMUKHU, TEXHUKH O0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBBIX
1 DTHYECKUX HOPM, HOPM MH(pOpMaIIMOHHON 0€301acHOCTH;



— @aodeHue SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHUCJIIE U SI3IKOM XUMUH—
YMECHUC SACHO, IOTUYHO U TOYHO H3J1aratb CBOKO TOYKY 3PCHUA, UCIIOJIb30BATh
AICKBATHBIC AA3bIKOBBIC CPCACTBA, B TOM YUCJIC W CUMMBOJIBHBIC (XI/IMI/I‘-IGCKI/IG
3HAaKW, POPMYJIIBI U YPABHECHHUSA ).

Ilpeomemnbimu pesyiomamamu V3yueHus XMMUK Ha 0a30BOM YPOBHE Ha CTYIICHHU

cpenHero (MOJIHOro) 00I1ero o0pa3oBaHUs SIBIISIIOTCS

1) B mo3HaBaTeIbHOM cepe:

— 3HaHue (IOHMMaHWE) U3YUYEHHBIX NOHSITUN, 3aKOHOB U TEOPUI;

— YMeHue ONMUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEJIbHO IPOBEICHHBIE
AKCHEPUMEHTBI, UCIOJIb3Ysl ISl 3TOT'0 €CTECTBEHHBIN (PYCCKUM, POJHOI) SI3BIK U
SI3BIK XUMUU;

— ymeHue KiaccupUUIUPOBATh XUMUYECKHUE FJIEMEHTHI, IPOCTHIE U CIIOKHbIE
BEIIECTBA, B TOM YHUCJIE U OPraHUYECKUE COCAUHEHUS, XUMUYECKUE PEAKIIUU 110
pPa3HBIM OCHOBAHUSM,;

— YMeHue XapaKTepU30BaTh U3Y4YECHHbBIC KJIACChl HEOPIraHUYECKUX U
OPraHUYECKUX COCIUHECHUM, XUMUYECCKUE PEAKIINH;

— 20MO6HOCMb IPOBOANUTH XUMHUUYECKUH SKCIIEPUMEHT, HaOII01aTh 3a €ro
npoTekanueMm, GUKCUPOBATh
pE3yIbTATBICAMOCTOSTEIIBHOI OUIEMOHCTPUPYEMOT OOKCIIEPUMEHTAN AEJIAThBBIBO]
BI;

—ymeHue GopMyIUPOBATH XUMUYECKHUE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH
CBOMCTBA HEU3YUYECHHBIX BEIIECTB 10 AaHAJIOTMH CO CBOMCTBAMM U3YYCHHBIX;

— NOUCK UCTOYHHUKOB XMMHUYECKOH MH(pOpMaIuH, ojlydeHrne HeoOX0auMOoit
nH(pOpMaIuY, €€ aHaJIn3, U3rOTOBJIEHUE XUMHUUYECKOT0 MH(POPMALIMOHHOT O
IIPOAYKTA U €ro MPEe3CHTALM;

—eanadeHue 00s13aTeIbHBIMU CITPABOYHBIMU MaTepuaiaMu: [lepuonnueckoi
cucteMoi xumuueckux sreMeHToB J[.Ml.MennaeneeBa, Tabiuiieii pacCTBOPUMOCTH,
AJIEKTPOXUMHUUYECKUM PsIJIOM HAIPSHKEHUH METAJJIOB, PSIOM
3JIEKTPOOTPULIATEIbHOCTH — JUJIsl XapaKTE€PUCTUKHU CTPOECHUSI, COCTaBa U CBOMCTB
aTOMOB DJIEMEHTOB XUMHUYECKHUX 3JIeMeHTOB [-IV nmeprnogoB u o0pa3oBaHHBIX UMU
IIPOCTBIX U CIIOKHBIX BCIICCTB,

— ycmanogienue 3aBUCUMOCTH CBOMCTB U MPUMEHEHHUS BaXKHEUIIINX
OpPraHUYEeCKUX COCAUHEHUN OT UX XMMHUYECKOIO CTPOCHHUS, B TOM YHMCJIIE U
00yCJIOBJIEHHBIX XapaKTEPOM ATOT0 CTpPOeHUs (MpeAeTIbHBIM U HeNPeAeIbHbIM)
1 HaIu4IrueM (pyHKIIMOHAIBHBIX TPYIIIT;

— MoOeauposanue MOJIEKYJI BAXKHEHIIINX HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB;

— NOHUMAaHUe XUMUYECKON KapTUHBI MUPA KaK HEOThEMJIEMOU 4acTH
LICJIOCTHOU HAYy4YHOM KapTUHBI MUPA;

2) B IEHHOCTHO-OPUEHTAIIMOHHOMN chepe — aHaIu3 U OlLI€HKA IT0CJE/ICTBUI
JUTSL OKPY>KaroIIel cpeabl OBITOBOM U MPOU3BOACTBEHHOU ASSITEILHOCTH
4yeJI0BeKa, CBSI3aHHOM C IMIPOU3BOJACTBOM U IEPepadOTKOM BaskHEHIIINX
XUMHUYECKUX MTPOTYKTOB;

3) B Tpya0BOH chepe — nposedenue XUMUIECKOTO IKCIEPUMEHTA; pazgumue
HaBBIKOB y4€OHOM, MPOEKTHO-

HCCJIE10BATEIIbCKOM, TBOPUECKONAESITEIbHOCTUIPUBBIIIOIHEHUUUH AUBUY aJIbHOT
0 MPOEKTa M0 XUMHUH;

4) B cepe 3m10poBOoro obpasa KU3HU — coOat00eHUue TIPaBUIT 0€30MacHOTO

oOpalleHus ¢ BeLIeCTBAMH, MaTepHUajJlaMi U XMMHUUYECKUMHU MIPOLIECCaAMU;



OKa3aHHE MEPBOM MOMOIIM MIPU OTPABJIIEHUSIX, 0KOTaX U APYyTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYJOBAHUEM.

Copepaxanue nmporpaMmbl y4eO0HOro Kypca

3a OCHOBY B3sTa MporpamMma Kypca xumuu 11 X— XI kimaccoB 001meo0opa3oBaTeIbHBIX
yupexnaenuii (6a3oBblil yposenb) O.C. I'abpuensna u Ctangapt cpeiHero oomero oopazoBaHus
1o XxuMuH (0a30BBIN YPOBEHB).

Tema 1. Ctpoenune atoma u nepuoandeckuii 3axon /I. M. Menaeneena (3 yaca)

OcHOBHBIE CBe/ICHHS 0 CTPOEHHH aToMAa. S11po: MpOTOHBI U HEUTPOHBIL. 30TONBI. DIEKTPOHBI.
DneKTpoHHass 000109Ka. DHEPreTUYecKuii ypoBeHb. OCOOCHHOCTH CTPOCHHMSI DJIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB 4-T0 U 5-TO MEPHOAOB Nepuoauueckoit cucremst /. 1.
Menpeneesa (nepexoaHbIx 31eMeHTOB). [IonsTHEe 00 opOUTamsIX. S- ¥ p-opOUTAIH.
DEeKTPOHHBIE KOH(PUTypallui aTOMOB XUMHUYECKHX 3JIEMEHTOB.

IHepuoauyeckuii 3axkon [I.A. MeHeseeBa B cBeTe y4eHHS 0 CTPOCHHH ATOMA.

Otkpsitue J. . MenaeneeBsiM nnepruoanueckoro 3akona. Ilepuoanueckas cucteMa
xumuaeckux 3neMmentoB [[. M. Menneneera - rpadguueckoe oTroOpakeHne NepUoIHIECKOTO
3aKoHa. PU3NYECKUIT CMBICI MOPAIKOBOTO HOMEPA IEMEHTa, HOMepa Mepruojia 1 Homepa
rpyniel. BanenTtasie anexTponsl. [IpuunHbI MU3MEHEHUsT CBOMCTB 3JIEMEHTOB B TIEPHOJIAX U
rpymnmnax (rJaBHBIX MOATPYyIax).

[Tonoxxenue BogopoAa B NEPUOIUUYECKON CUCTEME. 3HAUCHUE MTEPUOINUECKOT0 3aKOHA U
MePUOJUYECKON CUCTEMBI XUMUYeckux 31eMeHnToB . 1. MenaeneeBa 11t pa3BUTHS HAYKH U
MMOHUMAHUS XUMUYECKOU KapTUHBI MUPA.

JemoncTpanuu. Pazimnunbeie GopMbl TEPHOINICCKON CUCTEMBI XUMHUECKUX demMeHToB JI. 1.
Menpeneesa.

JladopaTopuslii onbIT. 1. KoHCTpyHpoBaHue neproandeckoi TabauIibl 3JIEMEHTOB C
HCIOJIb30BAHUEM KapTOYEK.

Tema 2. Ctpoenue BemectBa (13 yacoB)

HNonnas xumu4yeckas cBsi3b. Katnons! u annonsl. Kinaccudukanus nonos. MonHbIe
KpUcTaJUuInueckue pemeTku. CBONWCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.



KoBasenTHasi xuMHuecKasi CBA3b. JJIEKTPOOTpULIATENbHOCTD. [lonsipHas u HenossgpHas
KOBaJIeHTHbIE CBS3U. Jlumosnb. [1onspHOCTD CBA3M U MOJISIPHOCTH MOJIEKYbl. OOMEHHBIH 1
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBSA3U. MOJIEKyIsIpHbIE U

ATOMHBIE KPUCTAJUNINYECKUE pemeTKH. CBOWCTBA BEUIECTB C 3TUMH TUIIAMU KPUCTAIIMYECKUX
PELIETOK.

MeTtannuyeckasi XumMuueckasi ¢Bsizb. OCOOCHHOCTH CTPOEHUSI aTOMOB METAJIJIOB.
Metannuueckas XuMU4ecKas CBsI3b U METAJUIMUECKAsl KpUCTaJllIMueckast penierka. CBoicTBa
BEILECTB C TUM THUIIOM CBS3H.

Bopopoanasi xumuueckas cBsi3b. MeXMOJIEKYIIIpHAs U BHYTPUMOJIEKYJISIpHAsl BOJOPOAHAs

CBs13b. 3HAUEHUE BOJOPOAHOM CBA3M Ul OPraHU3aLUU CTPYKTYp OHOIIOIUMEPOB.
IHomumepsl. IlnacTMacchl: TEPMOIUIACTBI U PEAKTOIUIACTBI, UX IIPEACTAaBUTEIN U IIPUMEHEHHE.
BosokHa: npupoHbie (pacTUTENIbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKNUE), UX MPEJCTABUTEIN U IPUMEHEHHE.

I'a3000pa3Hoe cocTosiHME BelecTBa. Tpy arperaTHbIX COCTOSTHUS BOABI. OCOOCHHOCTH
CTpOEHUs Ta30B. MomsipHbIi 00beM ra3000pa3HbIX BEUIECTB.

IIpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEei: BO3yX, IPUPOIHBIH ra3. 3arps3HeHue
aTMocdepbl (KUCIOTHBIE JJOKIH, TAPHUKOBBINA 3 dexT) u 6oprda ¢ HuM. [IpeacraBurenu
ra3o00pa3HbIX BELIECTB: BOJOPO/, KUCIOPO, YIJIEKUCIBIN ra3, aMMUakK, 3TWieH. Vx nonyuenue,
coOupaHHe U paclio3HaBaHUE.

Kuakoe cocrossnue Bemectsa. Bona. [Torpedienne Boibl B ObITY U Ha IPOU3BOCTBE.
XecTkocTh BOABI M CIIOCOOBI €¢ ycTpaHeHUs1. MUHepaIbHbIE BOJBI, UX UCIIOIb30BaHNE B
CTOJIOBBIX U JIEUEOHBIX LIETAX.

JKunkue KpucTauibl U X IPUMEHEHNE.

TBepnoe cocrosinne BemecTBa. AMOp(HbIE TBEpAbIC BELIECTBA B IPUPOJE U B )KU3HU
YeJI0BEKa, X 3HAaUCHUE U NpUMeHeHne. Kpucramndyeckoe CTpoeHre BEIeCTBa.
JMucnepcHbie cuctembl. [ToHsaTHe 0 nucnepcHbIX cuctemax. JlucnepcHas ¢asa u
ucTiepcuoHHas cpena. Kimaccnpukarus TucepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO
COCTOSIHUS IUCTIEPCHOM cpeibl M AUCTIepcHOHHOM (hasbl. ['pyboaucnepcHble CUCTEMBI:
3MYJIBCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBIL: I'€IIU U 30JI1.

Cocras BemecTBa M cMeceii. BeliecTBa MOJIEKYyIsIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB.

[lonsiTHe «10M1s» ¥ €€ pa3HOBUAHOCTHU: MaccoBas (0151 2JIEMEHTOB B COEIMHEHUH, JI0JIS
KOMITOHEHTa B CMECH - JI0JIsl IpUMeceH, J10J11 paCTBOPEHHOIO BEILIECTBA B paCTBOPE) U
o0beMHast. J{ons BBIXOAA MPOAYKTA PEaKkIMK OT TEOPETUUECKU BO3MOXKHOTO.

JemoncTpamuu. Moenb KpUCTaUTMYECKOW peleTKy Xyopuaa Hatpus. OOpa3iibl MUHEPAJIOB
C MOHHOW KPHUCTAJUIMYECKOMN PEIIETKON: KAJIBLIUTA, TauTa. Moaen KpUCTAUIMYECKUX PELIETOK
«CYXOro JIbJiay (WM nojaa), aamasa, rpaduta (miu kBapiua). Moaens monekyibsl JJTHK. O6pa3iibr
iactMmace (peHonopopmanbaeruIHbIe, MOJNYPETaH, MOJIUITUIICH, TIOJTUIIPOITHIICH,
MNOJUBUHWIXJIOPHUI) U u3Aenus u3 Hux. O0pasiipl BOJOKOH (IIEPCTh, MIEINK, alleTaTHOE BOJIOKHO,
KaIrpoH, JIaBcaH, HeMJIOH) 1 u3aenus u3 Hux. O0pasibl HEOPraHUYECKUX MOJIUMEPOB (cepa
IIacTU4ecKas, KBapll, OKCUJ] aFOMUHUS, IPUPOJHBIEC ATFIOMOCUIUKATHI). MOIeIb MOJIIPHOTO
o0bema ra3oB. Tpu arperatHbsix cOCTOSTHHA BOIbl. OOpa3Ibl HAKUIH B YaHUKE U TPyOax
HEHTPaJIBHOrO OTOIUICHHS. JKEeCTKOCTh BOJIBI M CLIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIKUX
kpuctaymiax. O0pasibl pa3IMIHBIX TUCTIEPCHBIX CUCTEM: IMYIILCUH, CYCTICH3UH, a3p030JIeH,
reneit u 3oneit. Koarymsamus. Cunepesuc. O dext Tungans.

JlabopaTtopHble onbIThI. 2. OnpeesieHne TUIa KPUCTAUTMIECKOM PEeIeTKH BEIIeCTBA U
OTHCaHUe ero CBOMCTB. 3. O3HaKOMJIEHHUE C KOJUIEKIIMEH MOTMMEPOB: TIACTMACC U BOJIOKOH U
u3Jenusl U3 HUX. 4. VcripITanyue BO/ibl Ha )KECTKOCTh. Y CTPaHEHUE )KECTKOCTHU BOJIBI. 5.
O3HakOMJIEHHE ¢ MUHEPATbHBIMU BOJAaMHU. 6. O3HAKOMIICHUE C JUCTICPCHBIMH CUCTEMaMH.

IpakTnuyeckas padora Nel. [lonydyenue, cobupaHue U pacrio3HaBaHUE T'a30B.



Cmapmosas ouaznocmuueckas paboma.
Konmpononaa paboma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eeuwjecmea»
Tema 3. Xumnueckue peakuunu (8 yacon)

Peakuumn, nayumme 0e3 i3MEeHEHUsI COCTABA BeleCTB. AJUIOTPONUS U aJTIOTPOITHbBIC
Buzon3MeHeHus. [IpuunHel angoTponuu Ha mpuMepe MOAU(PHUKALUN KUCIOpO/Ia, YIiIepoaa 1
dhocdopa. O30H, ero Ouonoruyeckas poiib. izoMepsl u u3omMepus.

Peakuuu, naynme ¢ u3MeHeHHe cOCTaBa BellecTBa. Peakiiny coeIuHeHus, pa3ioKeHus,
3aMenieHus] 1 0OMEeHa B HEOPTaHMYECKON U OpraHnYecKo XuMuu. Peakiuu 2x30- u
sHI0TepMHuUecKue. TemnoBoit 3¢ pexkT XuMUIeckoil peakuu U TePMOXUMUYECKHE YPAaBHEHUSI.
Peakiu ropeHusi, Kak YaCTHBIN CITydaidl 9K30TEPMUYECKUX

pEaKUHnid.

CKopocTh XMMHYECKON peakmum. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMK OT MPUPOIBI
pearupyomux BeeCcTB, KOHIIEHTPalH, TEMIEPATYPHI, IIJIOLIaA1 TOBEPXHOCTU
CONPUKOCHOBEHMS U Katanu3aropa. Peakuuu romo- u rereporenssie. [lonstie o karanuse u
Karanu3aTopax. @epMeHThI Kak OMOJIOrMUECKHUE KaTaau3aToOpbl, 0COOEHHOCTH UX

(G YHKIIMOHUPOBAHHUS.

O0paTumocTh XUMHYeCKUX peakuuii. HeoOpaTumMblie 1 00paTUMBble XUMHUECKUE PEAKIIHH.
CocTosHHe XMMHUYECKOT0 PaBHOBECHS I OOPaTUMbBIX XUMHUECKHUX peakiuii. CiocoOsl
CMEIIEHNS XMMUYECKOr0 PAaBHOBECHS Ha MpUMEpPE CHHTe3a ammuaka. [lonstue 06 0OCHOBHBIX
HAy4YHBIX NIPUHLIXIAX TPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHUAKA WJIM CEPHOM KUCIIOTHI.
Posb Boabl B xummnueckoi peakuuu. Mctunneie pactBopsl. PacTBopuMocCThb 1 Kiaccupukanus
BEILECTB 10 3TOMY MPU3HAKY: PACTBOPUMbIE, MAaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEINEKTPOIMUTHI. DIIEKTPOJIUTHUECKas ucconanus. Kuciaorel, o0CHOBaHUS U
COJIA C TOYKH 3PEHUSI TEOPHUH JEKTPOIUTUYECKON JUCCOLUALIUU.

XUMHYeCKUE CBOWCTBA BO/bI; B3AUMOJECHCTBHE ¢ METaJIJIaMH, OCHOBHBIMHU M KHCJIOTHBIMU
OKCHJIaMH, Pa3JIOKEeHHE U 00pa30BaHUE KPUCTAIIOTHAPATOB. Peakinu ruaparanuu B
OPraHNU4YEeCKOW XUMHH.

I'uapo/iu3 opraHnyecKuX U HeOPraHu4ecKux coemHeHuii. Heobpatumelii rugponus.
OO6patumbIii TUAPOIN3 coseid. [ MaApoIn3 opraHundecKux COSTMHEHUN U €T0 MPAKTHIECKOe
3HAUEHUE IS MOJIY4YEeHUs TUAPOJIM3HOIO CIIUpTa U Mblia. buonoruyeckas posib TMIpoan3a B
IJIACTUYECKOM M SHEPreTH4eCKOM OOMEHE BEIIECTB U DYHEPTUH B KIIETKE.
OKHCINTEeNbHO-BOCCTAHOBHTE/IbHBIC peaknuu. CTeneHb okucieHusa. OnpenencHrne CTeNeH!
OKHCJIeHUs 1o Gopmyse coearHeHus. [lonstTrue 06 OKUCIUTETEHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKHCIEHUE U BOCCTaHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEIID.

JIEKTPOIU3. DIEKTPOJIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEINBHBIH Mpoliecc. DIEKTPOIU3
pacIulaBoB U pacTBOPOB Ha MpUMeEpe Xj1opuja HaTpus. lIpakTnueckoe npumeHeHue
3JIEKTPOJIN3a. DIEKTPOIUTUIECKOE TOJTYUCHUE ATTFOMUHUS.

Jemoncrpanuu. [Ipespamenue kpacuoro pocdopa B 6ensiii. O30HaTop. Moaenu Mosiekyi H-
OyraHa 1 n300yTaHa. 3aBUCUMOCTb CKOPOCTHU PEaKIMK OT MPUPOABI BEIIECTB HAa IPUMEPE
B3aUMOJIEHCTBUS PaCTBOPOB Pa3JINYHBIX KUCIOT OJMHAKOBON KOHIIEHTPALMH C OJAMHAKOBBIMU
rpaHyJiaMu I[IUHKA ¥ B3aUMOJIEWCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKa, JKeJie3a) C COJISTHOM KUCIO0TOM. B3anumoelicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBOopaMu THOCYIb(haTa HATpUs PA3IMYHON KOHIICHTPALlUU U TeMIlepaTypbl. Mozenb
KMITSLLIEro ci1os. Pa3znoxkeHnue nepokcuia BOAOpoa ¢ MOMOILIBIO KaTajnu3aTopa (OKkcuaa
maprania (IV)) u kaTanasbl CBIporo msca u ceiporo kaprodens. [Ipumepsl HeOOpaTUMBIX
peaxIuii, HAyIMX ¢ 00pa3oBaHUEM OCalKa, ra3a Wi BOJAbl. B3anMonelcTBie TUTHS M HATPUS C
Bozoi. [lomyyenue okcuaa docdopa (V) u pacTBopeHHe ero B BOJIC; UCIBITAHUE TTOJTYICHHOTO
pacTtBopa JlakmycoM. O0pasiibl KpUCTa/UIOruApaToB. icnbiTaHuE pacTBOPOB 3JIEKTPOJIUTOB U
HEAJIEKTPOJIUTOB Ha PEIMET JUCCOUMALNU. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOIUTHYECKOM
JUCCOLIMALIMN YKCYCHOM KHUCIIOTHI OT pa30aBiieHus pactsopa. I'naponus kapOujga KaibLus.



I'uaponus kapOOHATOB MIEIIOUHBIX METAIJIOB M HUTpaToB IuHKa 1 cBuHua (II). [Tonydenue
MbuIa. [Ipocreiinme OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLMU; B3aUMOeIICTBHE IMHKA C
COJISTHOM KHCIIOTOM U kene3a ¢ pacTBopoM cynbdara menu (11). Monens anekrponusepa.
Monenp 31eKTpOIN3HON BaHHBI JJIS OJyYEHUS AIFOMUHMS.

JlabopaTopHbie onbIThI. 7. Peakius 3aMemieHns Meau KeIe30M B paCTBOPE MEIHOTO
Kynopoca. 8. Peakiuu, uaymniie ¢ o0pa3zoBaHuEM Ocajka, raza u Bojbl. 9. [lonydyeHue kucnoponaa
pa3ioKeHUueM MEePOKCHIA BOIOPO/Ia C MOMOIIBI0 okcua Mapranna (IV) u karanassl ceIporo
kaprodens. 10. [Tomydenne Boopoia B3aUMOIEHCTBUEM KHCIOTHI ¢ IIMHKOM. 11. Pa3nuanbie
CIIy4au TWJIPOJIA3a COJICH.

Tema 4. BemecTBa u ux cBoiicrsa (11 yaco)

MeTtamibl. B3anmoielicTBre METAIIIOB C HEMETaJUIAaMHU (XJIOPOM, CEPOM M KUCIIOPOJIOM).
B3anMozeiicTBHE MIEIOYHBIX U HIEJIOYHO3EMEIBHBIX METAJUIOB € BOJOM. DIEKTPOXUMUYECKUM
PAL HAIIPSDKEHUH METaJuIoB. B3aumMoneicTBiue METAJUIOB ¢ PACTBOPAMH KUCJIOT U COJIEH.
AmoMmuHoTepMus. B3anumoseiicTBue HaTpHs ¢ 3TaHOJIOM U (PEHOJIOM.

Koppo3zus metaiuios. [IoHATHE O XUMHUYECKOW U ATIEKTPOXUMHUYECKON KOPPO3UU METAILIIOB.
CriocoOb!I 3aIUThl METAIIOB OT KOPPO3HH.

Hemerasibl. CpaBHUTENNbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Hanbosee THIMYHBIX
npencTaBuTeNe HeMeTaoB. OKMCIUTENIBHbBIE CBOMCTBA HEMETAIUIOB (B3aUMOAEHCTBUE C
MeTajslaMu ¥ BOJ0opo/ioM). BoccTaHOBUTEIbHBIE CBOIICTBA HEMETAIIIOB (B3aUMOJIEHCTBUE C
6oJee 3NeKTPOOTPULIATEIbHBIMU HEMETAJUIAMU M CJI0KHBIMH BEIIECTBAMHU-OKUCIUTEISIMU).
Kucnorsl Heopranuveckue u opranudeckue. Kiaccupukanus Kucior. XuMU4ecKre CBONCTBA
KHCJIOT: B3aUMOJENCTBUE C METANIaMH, OKCHJJaMU METAJUIOB, THIPOKCUIAMU METAIIJIOB,
COJISIMH, cipTaMH (peakuus dtepuduxaimi). OcoObie CBOMCTBA a30THOU U
KOHLEHTPUPOBAHHON CEPHOM KHMCIIOTBHI.

OcHoBaHMsI HeopraHnyeckue u oprannyeckne. OCHOBaHUS, UX KJIacCU(UKALINS.
XUMHYECKUE CBOWCTBA OCHOBAHUI: B3aUMOJAEUCTBHUE C KUCIOTaMU, KUCIIOTHBIMUA OKCUIAMHU U
cossiMu. Pa3nokeHue HepaCTBOPUMBIX OCHOBAHHM.

Couu. Knaccudukanus cosieid: cpeiHue, KUCIble 1 OCHOBHbIE. XMMUYECKHE CBOWCTBA COJICH:
B3aMMOJICMCTBHE C KHCIOTaMH, IIEJI0YaMH, MeTaJulaMu U cofisiMu. [IpencraBurtenu cone u ux
3Ha4YeHue. XJIOpH HaTpHs, KapOoHaT KanbLus, pocdaT Kanbus (CpeaHUE COIH);
TUAPOKApOOHATHI HATPHUS U aMMOHUS (KUCTIBIE COJH); Tuapokcokapoonat meau (1) - mamaxur
(ocHOBHasI COTIB).

KauecTBeHHbIe peakiiuu Ha XJIOPUI-, CyIb(]aT-, 1 KapOOHAT-AaHHMOHBI, KATHOH AMMOHUS,
karuons xene3a (1) u (1I1).

I'eHeTn4yeckas CBA3b MEAKAY KIACCAMHM HEOPraHMYECKUX U OPraHUYeCKUX COCIUHECHUH.
[ToHATHE O FEHETUYECKOW CBSI3U U TEHETUUYECKUX psifaxX. [ eHeTUUeCKuid psa1 MeTalia.
I'enernueckuit psa HemeTamia. OcoOEHHOCTH T€HETUYECKOTO Psifia B OPraHUu4eCKOW XUMHUU.

Jemoncrpanuu. Komnekus o0pas3ioB MeTamioB. BzanMoeicTBre HaTpUsi U CypbMBbI C
XJIOPOM, Keje3a ¢ cepoil. ['opeHne Marnus u alroMUHUA B KUCiIopoae. Bzanmopaencreue
LIEJI0YHO3EMEIIBHBIX METAIIJIOB C BOJOM. B3auMoelcTBre HATPUs C TAHOJIOM, LIUHKA C
YKCYCHOM KHUCJIOTON. AlFoMUHOTEpMHES. B3auMoeiicTBuE MeI C KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTOM. Pe3ynbTaTsl KOppO3UK METAJIIOB B 3aBUCUMOCTH OT YCIIOBUN €€ MPOTEKaHUs.
Komnnekuust o6pa3uoB HemeTaioB. B3anumoaeiicTBie X10pHOK BOJIBI C pacTBOPOM Opomuaa
(nompuna) kamus. Kosekus npupoJHbIX OpraHudecKux Kuciot. Pazdasnenue
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOTHI. B3anMoaeicTBIEe KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
C caxapoM, 1IeJUTI0NI0301 U Mebio. OOpasibl IPUPOAHBIX MHHEPAJIOB, COJIEPKAIIUX XJIOPHL
HaTpus, KapOoHaT Kaiblusl, pocdaT kanblus u rugpokcokapoonat menu (1I). O6pasist
MUILEBBIX MPOIYKTOB, COAEPIKAIIMX THAPOKAPOOHATHI HATPUS M AMMOHHS, UX CIIOCOOHOCTD K
Pa3JIOKEHUIO ITPU HarpeBaHuu. ['anmenue coapl ykcycoMm. KauecTBeHHbIE peaKInd Ha KATHOHBI U
AQHUOHBI.



JlabopaTopHble onbIThl. 12. McnibiTaHHE pacTBOPOB KUCJIOT, OCHOBAaHUH U coJlel
vHANKaTopaMu. 13. BzauMoeiicTBrEe CONMSTHON KUCIOTBI U PACTBOPA YKCYCHOM KHCIIOTHI C
Metaiiamu. 14. BzaumoeicTBre COMsIHON KUCIOThI M pacTBOPA YKCYCHOM KUCIIOTHI C
OCHOBaHMSIMH. 15. B3auMoelcTBrE COJSTHON KUCJIOTHI M PACTBOPA YKCYCHOU KUCIIOTHI C
cossiMu. 16. IlosydeHne u cBolcTBa HEPACTBOPUMBIX OCHOBaHMM. 17. I'maponus Xjaopuaos u
aIeTaToB MIETIOYHBIX MeTALTOB. 18. O3HaKOMIICHHE C KOJIIEKIMSIMU: a) METAIIJIOB; 0)
HEMETAJUIOB; B) KUCJIOT; I') OCHOBaHMIA; 1) MUHEPAJIOB U OMOJIOTMYECKUX MaTEPUAIOB,
co/iepKalIuX HEKOTOPBIE COMH.

IIpakTnyeckas padora Ne2. XuMuueckue CBONCTBA KUCIOT

IIpakTuyeckas padora Ne 3 Pemienue sxkcriepuMeHTaIbHBIX 337a4 Ha UJICHTU(PUKALIUIO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHHMN.

Konmponwvnan paboma Ne2 no meme «Xumuueckue peaxyuu. Bewjecmea u ux ceoiicmea

Hmozosan konmponwvnasn paboma.

TemaTnyeckoe miaHupOBaHUE

Ne Tema Bcero yacos

TemaNel. Ctpoenue atoma u nepuoandeckuii 3akon /.M.

! MenneneeBa 3
2 TemaNe2. CtpoeHue BemecTBa 13
3 Tema Ne3. XuMnuueckue peakiuu 8
4 Tema 4. BemectBa 1 ux CBOMCTBa 10

HUroro 34




[ToypouHoe m1anupoBaHue

Ne | Neypoka Tema ypoxka Jara npuMeYaHue
o/ 10 TEME
1
TemaNel. Ctpoenue aroma u nepuoandeckuii 3axkon /.. MenneneeBa (3 yaca)
1 Ctpoenue atoma. BBoaublii uHcTpykTax mo Th.
[lepronueckuii 3aKOH U CTPOECHHE aToMa.
2
[Tono>xxenue Bogopoaa B NEPUOIUIECKOM
3 cucreMe. 3HaueHue [lepnoanueckoro 3akoHa.
TemaNe2. Ctpoenne Bemectsa (13 yacoB)
HNonnas xumudeckas cBsi3b. CTapToBas
4 JAMArHOCTHYeCKas padoTa.
5 KoBanentnas xumuueckas CBS3b.
6 Meramnueckasi XUMUYECKask CBSI3b.
7 Bonoponnas xumuyeckast CBsi3b.
8 ITomumepsr.
9 ["a3000pa3Hble BelecTsa.
IIpakTHyeckas padora Nel no teme: «Ilomyuenue,
10 coOMpaHue U Pacro3HaBaHUE Ta30B»
11 Kunkue BemiecTna.
12 TBepable BelecTBa.
13 JlucriepcHbIe CUCTEMBI.
14 Cocras BenecTBa U cMeceil. 3aKOH MOCTOSTHCTBA
COCTaBa BEIECTB.
O060011eHrE U cUCTeMaTH3allMsI 3HAHUH TI0 TeEMe
15. «Ctpoenue aroma. CTpoeHHE BEILLIECTBAY.
IToaroroBka Kk KOHTPOJIBHOI padoTe.
16 KonTpoabnast padora Ne 1 no teme «CtpoeHue
aroMa. CTpOE€HHUE BEILIECTBA»
Tema Ne3. Xumnueckue peakuuu (8 4acos)
[TonsiTe 0 xuMuyeckou peakumu. Peakium,
17 uaympe 6e3 I3SMEHEHHSI COCTaBa BEIECTB.
Peakuuu, nnyiue ¢ MI3MEHEHUE COCTaBa BEIIECTRA.
18

19

CKOpOCTbh XMMHUYECKOUN PEAKIIH.




OOpaTUMOCTh XUMUYECKUX PEaKInil. XUMHIECKOE

20
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.
21 Ponb BOABI B XUMUYECKOU PEAKLMH.
29 IMamponm3 opraHugecKux ¥ HEOPraHUUECKUX
COCTMHCHHIA.
23 OKHCIUTENIBHO — BOCCTAHOBUTEIILHBIE PEAKIIHH.
24 Onekrponns
TemaNe4. BemecTBa 1 ux cBoiicta (10 yacos)
25 MeTamnsl.
26 Hemeramnsl.
27 Kucnotsl. IlpakTnueckasi pa6ora Ne 2 o teme:
«XHUMHYECKHE CBOMCTBA KUCIIOT)
28 OcHoBaHUS.
29 Comn.
I'eneTnueckas cBsI3b MEXKIY Kiaccamu
30 HEOPraHUYECKUX U OPTaHUYECKUX COCTMHEHUM.
O000611IeHNE ¥ cCUCTEMATHU3AaIMs 3HAHUN 10 TEME
31 «BemecTBa 1 ux cBouicTBay. Ilonroroska k
KOHTPOJIbHOH pabore.
KontpoabHas padora Ne 2 o teme
32 «Xumuyeckue peakiuu. BemecTBa u ux
CBOMCTBAY
IpakTnueckas padora Ne 3 no reme: «Pemienue
33 OKCIIEPUMEHTAILHBIX 3a7a4 Ha HICHTU(PUKAIIIIO
OPraHUYeCKUX U HEOPraHUYECKUX COCTUHEHUI.
HNTorosasi KOHTpoJIbHAsI padoTa
34

AJOKYMEHT MNMOArnncAH
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