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MNOACHUTEJIbHAS 3AITNCKA
PaGouast mporpamma 1o yueOHOMY TipeaAMeTy «Xumus» Ha 2022/23 yaeOnbiii roa s o0ydaromuxcs 11-ro
kinacca MBOY Huxkonbsckoit COILL pazpaboTana B COOTBETCTBUH € TPEOOBAHUSAMH JOKYMEHTOB:
DenepanbHblit 3ak0H 0T 29.12.2012 No 273-P3 «O06 obpazoBanuu B Poccuiickoit deaepanuny;

[Ipukaz MwunoOpHayku ot 17.05.2012 Ne 413 «O6 yrBepxacHUU GeaepabHOIO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHJAPTa CPETHETO 00IIero 0Opa30BaAHUSY.

[pukaz MunoOpnayku otT 30.08.2013 Ne 1015 «O6 yrBepxkaenun llopsinka opranusamuu U
OCYIIECTBIICHHSI 00pa30BaTEILHON JEATEIBHOCTH TI0 OCHOBHBIM OOIIC00pa30BaTEIbHBIM MPOTpaMMaM —
o0Opa3oBaTeNbHBIM POrpaMMaM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeAHEro OoOIIero
00pazoBaHUs Y,

[TocTaHOBNIEHHWE TJABHOTO caHUTapHOro Bpada oT 29.12.2010 Ne 189 «O6 yrBepxkaeHuu CanlluH
2.4.2.2821-10 "CaHuTapHO-31TUAEMUOIOTHIECKUE TPEOOBAHUS K YCIOBUSM W OpraHM3alld OOydeHHUs B
0011e00pa30BaTEIbHBIX YUPEKIACHUIX Y,

[IprMepHass oOcHOBHas oOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO o0rmiero ooOpazoBanus (0go0peHa
pemeHreM (GenepaTbHOr0 METOJWYECKOTO OOBeAMHEHHUs 10 oO0meMy o00pa3oBaHUIO, IMPOTOKON OT
08.04.2015 Ne 1/15);

Munnpocsenienust o 28.12.2018 No 345 «O6 ytBepkaeHuu (enepaqbHOr0 MepedHs Yy4eOHUKOB,
JOMYIIEHHBIX K MCHOJB30BAaHUIO TMPU pead3allid  UMEIOIUX TOCYJAapCTBEHHYIO aKKpPEIUTALUIO
o0pa3oBaTeNbHbIX MPOTpaMM HadajgbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero ooiiero odpazoBaHUs
OpraHU3aIMsIMHU, OCYIIECTBISIONIMMHA 00pa30BaTEIIbHYIO JIEATETEHOCTHY.

[puka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 yrBepxkaeHnn (heaepansbHOro rnepeyHs y4eOHUKOB,
JOMYLIEHHBIX K MCIOJB30BAaHUIO MPU pEANH3aLUU HMEIOIIUX TOCYJapCTBEHHYIO aKKpeIUTallUIo
00pa3oBaTeNbHBIX MPOTpaMM HAuYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpelHero ooiiero oOpa3oBaHHS
OpraHu3alUsMH, OCYILECTBIISIOUIMMUA 00Pa30BaTENbHYIO AEATEIbHOCTD.

Xumus. Ilpumepnsie paGoume nporpammsbl. [Ipenmernas nunus ydeOHukoB O. C. I'aGpuensna, U. T.
OctpoymoBa, C. A. CnaakoBa. 10—11 kmaccel. ba3oBbelii ypoBeHb: yuebd. mocobdue s olrieoOpa3oBar.
opraamzanmii / O. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnagkosB. — 2-e uza. —M.: [Ipocsemenue, 2021.
VYyebnoro mnana MbOY Huxonbckoit COLLl Ha 2022-2023 yu.roa

OIMMCAHUME MECTA YYEBHOI'O [IPEIMETA B YYEGEHOM IIJIAHE

®enepanibHbI 0a3UCHBIN yueOHBIN TUTaH i 001Ieo0pa3oBareabHbIX yupexaeHuid PO orsoaur 34
y4eOHBIX Yaca JJis 00s13aTeIbHOTO U3y4eHusl XMMUHU B 11-M Kitacce OCHOBHOM 1IKOJIBI U3 pacueTa 1 yueOHbIN
qac B Hezemo. Paktudecku — 34 gaca.

ey u3yyeHuss XuMuM

o OCBOCHHUE 3HAHUN O XUMHYECKON COCTABJIAIOIIEN €CTECTBEHHOHAYUYHOW KAPTUHBI MUPA, BaXKHEUILINX
XAMHYECKHUX MOHITHUAX, 3aKOHAX U TEOPHSIX;

. OBJIAJICHHE yMEHUSMH MPUMEHSTh TMOJyY€HHbIE 3HAaHUA s OOBSICHEHUS Pa3HOOOPA3HBIX
XMMHYECKHUX SBJICHUN U CBOMCTB BEIIECTB, OLIEHKU POJIM XUMHUHU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTUW U
MOJyYEHUH HOBBIX MaTE€pPUAJIOB;

o pa3BUTHE TTO3HABATEILHBIX HMHTEPECOB M HMHTEIIEKTYAIbHBIX CIOCOOHOCTEH B  Mpolecce
CaMOCTOSITENILHOTO TMPUOOPETeHHUs] XUMHUYECKHX 3HAHUW C WCIONB30BAHHEM PAa3IHMYHbIX HCTOYHUKOB
nH(OpMaIK, B TOM YHUCIIE KOMITBIOTEPHBIX;

o BOCIIUTaHHE YOKICHHOCTH B TO3UTHBHOW pPOJIM XHUMHUU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOAMMOCTH XUMHUYECKHA TPAMOTHOT'O OTHOIIICHUSI K CBOEMY 3I0POBBIO U OKPYKAIOIICH Cpeie;



o MPUMEHCHHUE TIOJYYCHHBIX 3HAHWUH HW yMEHUU /Uil O€30MacHOr0 HCIOJIb30BAHHS BEIICCTB |
MaTepuaioB B OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOU3BOJCTBE, PEIICHHUS TMPAKTUYECKUX 3aJa4 B
MMOBCETHEBHOM JKU3HU, MPEAYNPEKACHUS SIBICHUM, HAHOCSAIIUX BPEJ 3[I0POBBIO YEIOBEKA M OKPYKaIOIIEH
cpene.

3agauun yyeOHoro npeamera «Xumusa» 11 kiace:

Kypc ob6mieit xumuun 11 kiacca HampaBlIeH Ha pelIeHUE 3aJad  HMHTETpalldy 3HAHUN yJaluxcs 1o
HEOPraHMYECKOW M OPraHMYECKOW XUMHH C IeNbI0 (POPMUPOBAHUS y HUX €AMHOW XUMHUYECKOW KapTHUHBI
mupa. Benymas unes kypca — eIMHCTBO HEOPraHUUECKOW U OpPraHNYeCcKOi XMMUHM Ha OCHOBE OOIHOCTH UX
NOHATHH, 3aKOHOB M TEOPHi, a TakKe Ha OCHOBE OOIIMX MOJIXOJOB K KJIACCH(PHUKAIMU OPraHMYECKUX U
HEOPraHUYECKUX BEILECTB U 3aKOHOMEPHOCTAM ITPOTEKAHNUSA XUMUUYECKHUX PEAKIIMA MEXIYy HUMH.

3HAUUTENBHOE MECTO B COJEPKAHUU Kypca OTBOJUTCS XUMUYECKOMY 3KCIEPUMEHTY. OH OTKpPBIBAET
BO3MOXHOCTh (DOPMHUPOBaTh y Yy4allMXCsl YMEHUs PabOTaTh ¢ XMMHUYECKMMH BELIECTBAMH, BBINOIHAThH
IPOCTbIEe XUMUYECKUE OTBITHI, YUUT HMIKOJIHHUKOB 0€30MaCHOMY U SKOJIOTUYECKH TPAMOTHOMY OOpaIlieHUI0
C BELLECTBAMU B OBITY U Ha POU3BOCTBE.

Jloruka W CTPYKTypUpOBaHHE Kypca IIO3BOJSIOT B IOJHOW Mepe HCIOIb30BaTh B OOyUeHHUH
JIOTUYECKHE OIlepallii MBILIUICHHS: aHaJlIW3 W CUHTE3, CPAaBHCHHE M AHAJIOTHIO, CUCTEMATU3ALMIO U
obobmeHue.

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

W3ydyeHue XvMUU B cTapiled MIKoje Ha 0a30BOM YpOBHE HAIPABJICHO Ha JOCTHIKEHUE CIETYIOLIUX

meJsiei:

® OCBOGHHUE CHCTEMBI 3HAHUN O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHONW KapTUHBI MHpa, a
TaK)Ke O CUCTEME BaKHEHIIINX XUMUUYECKUX TMOHSATHH, 3aKOHOB U TEOPHIi;

¢ OBJaJCHHUC YMCHUAMHU NPUMCHATL IIOJYYCHHBIC 3HAHUA I 00BsICHEHNS pa3H006pa3HHx
XUMHAYECKUX SIBJIECHUM U CBOWUCTB BCIICCTB, OLCHKHW PpOJIU XUMHH B Pa3sBUTUN COBPECMCHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTEPHUAJIOB;

® Da3BUTHC MMO3HABATEIHHBIX HHTEPECOB M HWHTEIUICKTyalbHBIX CIIOCOOHOCTEH B  Ipolecce
CaMOCTOATCIIBHOT'O an06peTeH1/m 3HAaHUU U yMeHI/If/'I Mo XMMHUHU C HUCIHOJB30BAHUCM PA3JIMIYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMIIBIOTEPHBIX TEXHOJIOTHUH;

® BOCIIUTaHME YOCKJICHHOCTH B TI03HABAEMOCTH MHpPA, HEOOXOJUMOCTH BECTH 3J0POBBIM 00pa3
J)KU3HU, XUMUYECKH TPAMOTHOT'O OTHOIIEHHS K CBOEMY 3JI0POBBIO M OKPYKAIOLIEH CPENIE;

e TpUMEHEHHE TOJYYCHHBIX 3HAHUW W YMEHHH Ans 0e30MacHOr0 WCHOJb30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SIIICTBE U Ha MTPOU3BOJICTBE, a TAKXKE IS PEIICHHUs MPAKTHIECKIX
3371a4 B IIOBCEIHEBHOW JKM3HH, MNPEIYNPEKIACHUS SBICHUW, HAHOCAIIMX BpEX 3J0POBBIO U
OKpYKarollen cpere.

PesynbTaTsl n3ydyenusi xumuu B 11 kiacce

B pesyabTare nzyuenuss xumuu B 11 Kkiacce yuauuecst 10JKHbI

3HATh/MIOHUMATh

J sajcHellue XumuueckKue NOHAMUA: BEIIECTBO, XUMHUYECKUH JJEMEHT, aToM, MOJIEKyJa,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJISIPHAsl MAcChl, MOH, aJlJIOTPOINsS, U30TOMbI, XUMHUECKAsl CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, BAJIEHTHOCTb, CTENEHb OKUCJIEHMS, MOJIb, MOJSPHAs Macca, MOJISIPHBIH
00BbeM, BELIECTBA MOJEKYISIPHOTO U HEMOJEKYISPHOTO CTPOEHHS, PACTBOPBI, JIIEKTPOIUT H
HERJIEKTPOJIUT, IJIEKTPOIIUTUYECKAs JTMCCOLMALUS, OKHCIUTENIb M BOCCTAHOBUTENb, OKHUCIEHUE H
BOCCTaHOBJICHHE, TETJIOBOM A(PPEKT peaklui, CKOPOCTh XUMHUUECKOM peaKIiu, KaTaau3, XUMHUECKOe
paBHOBECHE, YTIIEPOIHBIN CKelleT, PYHKIMOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

. OCHOGHble 3AKOHbl XUMUU: COXPAHEHHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOAUYECKUN
3AKOH;

. OCHOGHble Mmeopuu Xumuu: XUMHUYECKOU CBS3H, DJICKTPOJIMTUYECKOM JUCCOLMALUHU, CTPOEHUS
OPraHUYECKUX COCTUHEHUN;

o 6avicHellue geuiecmea U Mamepuansvl: OCHOBHbIE METAJIJIbI U CIUIABBL, CEPHAsl, COJISIHAS, a30THAs U

YKCYCHasl KUCJIOTHI; MIEJI0YH, aMMHUAK, MUHEPaIbHBIC YI0OPEHUs, NUCKYCCTBEHHBIE M CHHTETHYCCKUE
BOJIOKHA, Kay4yKH, TJIACTMACCHI;
yMeTh



J Ha3bl6amb: N3YYCHHBIC BEIECTBA 110 «TPUBUAIIBHON» WM MEXKAYHAPOJHOW HOMEHKIIATYPE;

. onpeodenams: BAICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSI3U B
COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpeldpl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIUHEHU,
OKHCIIUTEIb U BOCCTAHOBUTEINb, IIPUHAUICKHOCTh BEIIECTB K Pa3JIMYHBIM KJIACCAM OPraHMYECKUX
COECIUHCHMI,

. Xapakmepu3o6ams: >JIEMEHTbl MAJIbIX IEPUOJOB IO HUX IIOJIOKEHUIO B IEPUOJUYECKON CUCTEME
J.M.MenpneneeBa; oOuiye XMMHUYECKHE CBOHCTBA METANIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN;

. 00bACHAMD: 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XMMHUECKOHN CBA3U
(MOHHOM, KOBAJIGHTHOW, METa/NINYECKOM), 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peakuuu U
HOJIOKEHUS XUMUYECKOTO PAaBHOBECHUS OT pa3IM4YHbIX (DAKTOPOB;

J 6bINOJIHAMb XUMUYECKUU IKCHEPUMEHM 110 PACIO3HABAHUIO BAKHEHIIMX HEOPraHUYECKHX U
OpraHUYEeCKHUX BEIIECTB;
J npPO6OOUmMb CaMOCTOSITETIBHBI TOMCK XMMHUYECKOH HH(POPMALUMU C HMCIOJIb30BAaHHEM pa3IMYHbBIX

HCTOYHUKOB (HAYyYHO-MOMYJISIPHBIX HM3JaHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIsi 00pabOTKH M Nepeadyn XUMMUYECKOH HH(OpMAIK 1
ee MpeCTaBICHUs B PA3IUYHBIX opMax;

HCIOJIb30BATh NPUHOOpeTeHHbIe 3HAHMA W YMEHHSl B MNPAKTHYeCKON /JeATeJbHOCTH H
MOBCEAHEBHOM KM3HU IS

° O0OBSICHEHUS! XUMHUYECKUX SIBJICHUH, MPOUCXOSIINX B MPUPOJIE, OBITY M Ha IIPOU3BOJICTBE;

o ONpeleTeHUsI BO3MOKHOCTU NPOTEKAHUS XMMHYECKUX IPEBPALIEHUN B Pa3IUYHBIX YCIOBUAX U
OIICHKH MX MOCJICACTBHUH;

o 3KOJIOTUYECKH I'PaMOTHOI'O ITOBEJICHUS B OKPYKAIOLIEH CpeJie;

° OLCHKHU BJIMSIHUSI XMMUYECKOTO 3arpA3HEHUSI OKPYKAIOIIEH Cpelbl HA OPraHU3M YEJIOBEKa U JIPyrue
JKUBBIE OPTaHU3MBbI;

o 0e30MMacHOT0 O0pAIIEHUS C TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYI0BaHUEM;

o MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

° KPUTHYCCKOH OIICHKH JOCTOBEPHOCTH XHMHYECKOW HWH(POPMAIUK, TOCTYMAMEH W3 pPa3HBIX
WCTOYHHKOB.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA
OOy4eHre XUMUH peann3yeTcs Mo CIEeIYIOIINM pa3eiaM:
Tema 1. Ctpoenue BemectB (9 u)

OcHosnvie ceedenusi o cmpoenuu amoma. CTpoeHHE atoMa: siApO U dJIEKTpoHHast obosouka. M3oTormsbl.
XHUMHUYECKUH 3JIEMEHT. bobIIol apOHHBINKOIIIANAEDP. Y POBHU CTPOCHUS BEILLECTBA.

Ilepuoouuecxuii 3axon /]. U. Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. OU3NUECKUI CMBICI
MOPSIIKOBOTO HOMEpPA JJIEMEHTa, HOMEpa IepuoJa W HOMepa TIpyIIbl. BaleHTHBIE 3JIEKTPOHBI.
DneKTpoHHas KOH(PUrypalus aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOICTB 3JIEMEHTOB B IEpUOJaX U
rpynnax. JeKTPOHHBIE CEMENCTBA XUMUYECKUX IEMEHTOB.

Qunocogpckue ocHosbl  odbwHocmu Ilepuoouueckozo 3akoHa U Meopuu XUMUYECKO20 CMPOEHUs.
[Tpennocbuikn oTKpeITHs Ileproanueckoro 3akoHa M TEOPUM XUMHUYECKOTO CTpoeHUs. Poib JUYHOCTH B
UCTOPUU XUMUU. POJIb MPAaKTUKK B CTAHOBJIEHUU U PA3BUTHH XMMHUYECKON TEOPHUH.

Honnas xumuueckas c613b U UOHHblE Kpucmaniuueckue pewemxu. KaTHOHBI Kak HPOAYKT
BOCCTAHOBJIEHHMSI aTOMOB METAJJIOB. AHHOHBI KaK IPOJIYKT OKHUCIEHHS aTOMOB HeMeTaioB. MonHas
XUMHYECKAsl CBSI3b M MOHHAS! KPUCTAJUIMUYECKas pelieTka. FIoHbI poCThIE U CIIOKHBIE.

Kosanenmnasa xumuueckasn ceazvo. Amommuvie u monekyusapusle Kpucmaiiudeckue pewemru. KoBaieHTHas
HOJISIpHAS. U HENOJSIpHAs CBS3U. DIEKTPOOTPULIATETbHOCTh. KpaTHOCTh KOBaJIGHTHOM CBsA3U.OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MeXaHU3Mbl 00pa30BaHUsl KOBaJIEHTHBIX CBsi3el.[lospHOCTD CBSI3U W MOJSPHOCTH
MOJIEKYJIbI. MOJIEKYIISIPHBIE U AaTOMHBIE KPUCTAJUIMYECKHUE PEILIETKH.

Memannuueckas xumuueckas ceés3b. MeTannuyeckue KpUCTAIIIMUYECKHE peleTKu. Merammndeckas
XUMHYECKAsl CBSI3b: MOH-aTOMBI M 3JIEKTPOHHBIN ra3. @uznueckue cBOMCTBA METAJUIOB U X IPUMEHEHNE Ha
OCHOBE 3THX CBOMCTB. CIlJIaBbl YEPHBIE U LIBETHBHIE.

Booopoonas  xumuueckas  céa3b. BogoponHas — XMMUYECKas ~ CBS3b:  MEXMOJIEKYJSpHas U
BHYTPHUMOJIEKYJISIpHAs. 3HAUEHHUE BOJOPOJHOM CBSI3M B IPUPOJE U KU3HHU YETIOBEKA.



Ilonumepwi. [lonumepsl, UX NOJYYEHHE: PEAKIUU IMOJMMEPU3alUd W NOJUMKOHJeHcauuu. [lmactmaccel.
Bonokna. Heoprannueckue noauMepsl.

Hucnepcnvle  cucmemel. JlucniepcHple  cuUCTeMbl: AucrnepcHas ¢aza W JAMCIEPCHOHHAs — Cpefa.
Knaccudukanuss IUCTIEpCHBIX CHUCTEM IO arperaTHOMy COCTOSHHUIO W IO pa3Mepy dYacTull (hasbl.
['pyOonucniepcHble CUCTEMBI: 3MYJIbCHH, CYCIEH3UH, a’po30jid. TOHKOAMCIEPCHBIE CUCTEMbI: Telu U
3011.CUHEpe3ncC U KoaryJsius.

Hemoncrpauuu. Pazmuunsie dopmbl [ICXD JI.M. MenneneeBa. Mojenb KpPUCTALIMYECKONH PEIIECTKH
xjaopuaa HaTpusi. OOpa3ibl MUHEPATIOB ¢ MOHHOM KPUCTANIMUECKON PEIIeTKON: KallblIUTa, rajauTta. Moenu
KPUCTAIUTMYECKUX PELIETOK «CyXOro Jjpaa» (uinu #ona), anmmasza, rpadurta (wium KkBapua). Mopenb
MOJISIpHOTO 00Bema rasza. OOpa3ipl Pa3TUYHBIX TUCIEPCHBIX CHUCTEM: 3MYJBCHH, CyCHEH3UH, a’po30Jei,
resnei u 3oneid. Koarynsamuus. Cunepesuc.

JlabopaTopHble onbIThl. MoJenupoBaHie METAUIMYECKON KpUCTallIMueckol pemieTku. JleHarypanus
oenka. [Tomyuenue smynbcuu pacTuTensHOro Macia. [lonydeHnue cycrieH3uu «M3BeCTKOBOTO MOJIOKAy.
Tema 2. Xumnueckue peaxkumu (12 y)

Knaccugpuxayua xumuueckux peaxyuu. Peakuuu 0e3 M3MEHEHMsI COCTaBa BEHIECTB: aJUIOTPOIM3ALUU U
nzomepuzanmu. [lpuumasl ammorponuu. Knaccudukamus peakuumid 1Mo 4HMCiIy W COCTaBy PEareHTOB WU
MPOJYKTOB U MO TerioBomy 3¢ dekty. TepmoxumMudecke ypaBHEHUS pPEaKiuil.

Cropocmb xumuueckoti peakyuu. CKOPOCTh XUMHUECKOW peakuy U (aKTOpbl e€ 3aBUCHMOCTH: MPHPOJIA
pearupyromux BeIeCTB, IUIONIaJb HX CONPHUKOCHOBEHMS, TEMIIEpaTypa, KOHILIEHTPAalUMs U HaJudue
karanuzaTopa. Karanuz. ®epmentsl. UHruOuTOpHI.

Xumuueckoe pasHosecue u cnocobvr ezo cmewenus. OOpatumble peakuuu. OOIIas XapakTepUCTHKA
peaKIMy CUHTE3a aMMHAKa U YCIIOBUS CMELIEHUS PAaBHOBECHS IIPOU3BOICTBEHHOIO IIPOLECCA BIIPABO.
Tuoponus. I'maponus HeoOpaTumblii U oOpaTumblid. Tpu ciaydas rugponusza coieil. Pons rumponusza B
oOmeHe BemiecTB. Poib ruponmsa B 3HEPreTHIecKOM 0OMEHe.

OxucaumenvHo-eoccmanogumenvrvle peakyuu. CreneHb okuciaeHus. OKHUCIUTENb W BOCCTAHOBUTEIb.
Oxwucrenue 1 BOCCTAaHOBJICHHE. DIIEKTPOHHBIN OaaHc.

Onexmpoauspacniasoé u pacmeopos. Illpakmuueckoe npumenenue 271ekmpoausa.l anabBaHOMIACTUKA.
lNanbBanocterus. Pagpunuposanue.

JdemoHcTpauuu. DK30- U DHAOTEPMUYECKHE PEAKIIMU. 3aBUCHUMOCTb CKOPOCTH PEAKLUU OT MPHUPOIBI
BEIIIECTB HA IPUMEPE B3aMMOJCHCTBHS PACTBOPOB pPa3JIMYHBIX KHCIOT OJWHAKOBOM KOHIIEHTPALlUH C
OJIMHAKOBBIMH TpaHylaMU IIMHKA U B3aUMOJICUCTBUS OJUHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHus,
IIMHKa, J>KeJie3a) C COJSHOM KucioToi.B3anMosaeiicTBue pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMu
TUOCYNb(aTa HATPUS PA3IUYHOW KOHIEHTPALMKU W Temmeparypbl.Mojens Kumsiero cios.Paznoxxenue
MEepOKCHa BOJOpOJa C MOMOIIbI0 KaTaim3aTopa (okcuaa mapranma (IV)) m kxartamasel celporo msca u
ceiporo kaprodens.IIpocTeiire OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH: B3aUMOJICHCTBUE LIUHKA C
COJITHOW KHCIIOTOM M keye3a ¢ pactBopoM cyibdarta meau (II).Moxens snexkrponuzepa. Moaens 3JeKT-
POJIMU3HOM BaHHBI JIJIsl IOJYYEHUS AIFOMUHUS.

JlaGopaTropublie onbIThl. [IpoBeieHNE peakiui, UAYIIMX J0 KOHUA, 1Mo npasuiybepromie. Pasnoxenue
MepoKCUaa BOJAOPOJAa C MOMOIIBIO AMOKCHAA MapraHua. lcnbelTaHMe WHAMKATOpamMH CpPelbl pacTBOPOB
coJiell pa3nuuHbIX TUNOB. B3aumopeiictBue pactBopa cynbdara meau (II) c xemne3oM U ruApoKCHUAOM
HaTpHsl.

IIpakTuyeckas padora. PemeHne sKkCriepruMEHTANIBHBIX 33a4 110 TeMe «XHUMHYECKask PEaKLUs».

Tema 3. BemectBa u ux cBoiicTpa (9 u)

Memannwi. O6mme ¢usndeckue cBoiicTBa MeTaioB. Kiaccudukamuss MeTauioB B TEXHUKE U XHUMHH.
OO0mue XMMHYECKHUE CBOMCTBA METANIOB. Y CIOBHUS B3aMMOJICHCTBHS METAUIOB C PAacTBOpPAMU KHCIOT U
cosieid. Meramorepmusl.

Hememannwi. bBrnazopoousie 2azvi. Hemerannpl kak okuciauTend. Hemeramnsl kak BOCCTaHOBUTENH. Psf
AEKTPOOTpULIaTeNbHOCTU. IHEpTHBIE Ui 0JaropoaHbIe rasbl.

Kucnomur neopeanuueckue u opzanuveckue. KUCIOTBI ¢ TOUKHM 3PEHHS aTOMHO-MOJIEKYJISIPHOTO Y4YEHUS.
KucnoTsl ¢ TOUKM 3peHHS] TEOPUU AIEKTPOIUTUYECKON qucconuanu. KUCIoThl ¢ TOYKH 3pEHUsI TPOTOHHOU
teopuu. OOIIME XUMUYECKHE CBOMCTBA KUCIOT. Kiaccuukamms KUCIoT.

OcHosanus neopeanuueckue u opeanuyeckue. OCHOBaHUSAC TOUKHU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
OcHOBaHUSI C TOYKH 3pPEHUSI TEOPUHU DJIEKTPOJIUTUYECKOW auccouuanuu. OCHOBaHUS C TOYKU 3pEHUS
MPOTOHHOM Teopuu. O0IMe XUMHUYECKHE CBOMCTBA OcHOBaHUs. Kiaccudukarus OCHOBaHHIA.



Amgpomepnvie coedunenus HeopeanHuueckue u opeanuyeckue.AM(POTEpPHbIE OKCHUIbI M THAPOKCHUBI.
[Tomyyenne u cBoiicTBa aM(OTEPHBIX HEOPraHUYECKUX COCTUHEHHHA. AMHUHOKHCIOTHI — aM(pOTepHbIE
opraHuyeckue coeanHeHus. [lentuapl u nenTuHas CBs3b.

Coau. Knaccudukanus coneit. JKectkoctb Bousl M cmocoObl e€ ycrpanenusi. Ilepexon kapOonara B
ruapokapOoHar u ooparHo. OO01IMe XUMUYECKHE CBOMCTBA COJICH.

Hemoncrpauuu. Komuekuus mertawioB. Kosekuus HemeraioB. [loydyeHue amMmMuaka M M3y4E€HHUE €ro
cBoiictB. [lomyuenne am@poTepHOro TMIPOKCHIIA U HU3Y4YeHHE ero cBOWCTB. llomydeHue KecTkoil BOABI U
YCTpaHEHHE €€ )KECTKOCTH.

JlaboparopHble onbIThl. [lonydeHne HEpacTBOPUMOrO THIPOKCHIA U €r0 B3aUMOJECHCTBUE C KHCIOTOM.
Paznuunble cilydan B3aMMOJEWUCTBHUS PACTBOPOB COJIEW AIIOMUHHMS CO LIEJIOYBIO. Y CTPAHEHUE KECTKOCTH
BOJIBI.

IIpakTHyeckas padora. Penienue skcriepMMeHTaIbHBIX 3a7a4 110 TeMe «BelecTBa 1 UX CBOMCTBAY.

Tema 4. XuMusi B coBpeMeHHOM o01ecTBe (4 u)

Xumuueckasn mexnonoeus. Ilpouseoocmeo ammuara u memanona. XUMHUYECKask TEXHOIOTHsI. XUMUYECKUE
IIpoLIeCC, JeXKAalllue B OCHOBE IPOU3BOJCTBA aMMHUAaKa U METaHOJa. XapaKTEPUCTUKA ITUX IIPOLECCOB.
OO01re HayyHble IPUHLIAIIBI XUMUYECKOTO ITPOU3BO/ICTBA.

Xumuueckasn epamomnHocms Kax KOMNOHenm obwell Kyibmypsl Yenogeka. MapKUpoBKa yIIaKOBOYHBIX
MaTepUasoB, AEKTPOHUKHU U ObITOBOI TEXHUKH, SKOJIOTUYHOIO TOBApA, IPOYKTOB MUTAHUS, STUKETOK 110
YXOZy 3a OJIEKIO0M.

JdemoncTpanuu. Mojenb NpOMBIIIJIEHHONW YCTAHOBKH MOJYYEHUSI CEPHOM KUCIOTBI. MOJENb KOJIOHHBI
CUHTe3a aMmMHaka. BuneodparMeHThI U ClIaliibl O CTENEHU KOJIOTUYECKON YHCTOTHI TOBApa.
JlabopaTopHble onbIThI. V3yyeHre MapKUpOBOK pa3IMUHbIX BUJOB IPOMBIIIIEHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.

®opMbl OpraHu3alum yueOHbIX 3aHATHI: UHIUBUyaIbHasl, PpOHTANIbHAS, TPYIITIOBAsI.
Buabl yueOHoii nesiTeIbHOCTH: padoTa C KHUTOM, HAOIO/IEHNE, SKCIIEPUMEHT, CUCTEeMATH3allusl 3HAHUH,
caMOCTOsTelIbHas paboTa, TeCTUpOBaHUe, JabopaTopHas paboTa, KOHTPOJIbHAsS padoTa.



TEMATHYECKOE INTAHUPOBAHME 110 ITPEJMETY

Ne | Pasnmen Kon-Bo | KontposbHble IIpakTrueckue Hara
/T 4acoB | pabOThI paboThI MIPOBEACHUS
1. Crpoenue BelecTsa 9
2 XUMHYECKUE PEeaKIun 12 [Ip.p.Nel 26.01
K.p. 9.02
3. BemectBa u ux cBoiicTBa 9 [Ip.p.Ne2 13.04
K.p. 27.04
4. XHUMHSA B COBPEMEHHOM 4
oOuiecTse
Hroro 34 2 2




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 ITPEJMETY

Ne | HasBanue pasaesia, TemMa ypoka Hara
n/n IJIaHUpyeMast ‘ (pakTnueckasn
Tema 1. Ctpoenue Bemectna (9 1)

1. | OcHOBHBIE CBECHHSI O CTPOEHUH aTOMA. 1.09

2 [Tepuonuueckas cuctemMa XuMH4eCKux 3aeMenToB J[. M. 8.09
MenpeneeBa 1 y4€HHE O CTPOCHUH aTOMA.

3. dunocodckue ocHOBBI 00mHOCTH [leproanyeckoro 3akoHa 1 15.09
TEOPUU XUMUYECKOTO CTPOEHHUSI.

4. | MoHHas XMMU4eCKasl CBSI3b U MOHHBIE KPUCTAIINYECKUE PEIIETKH. 22.09

5. | KoBanenTHass XuMH4YecKasi CBsI3b. ATOMHBIE U MOJIEKYJISIPHBIE 29.09
KPUCTANINYECKHUE PELIETKH.

6. | Metajmueckasi XMuMU4ecKasl CBSI3b. 6.10

7. | BogopoaHas XumMudeckas CBA3b. 13.10

8. | [lomumepsl. 20.10

9. | JlucnepcHbie CUCTEMBI. 27.10

Tema 2. Xumuyeckue peakuuu (12 v)

10. | Knaccuduxanys XuMUYECKUX PEAKITUN. 10.11

11. | Knaccudukanys XUuMUYECKUX PEAKITUN. 17.11

12. | CKOpOCTh XUMHUYECKUX PEAKITUH. 24.11

13. | O6paTuMOCTh XUMUYECKUX peaKkiuil. XUMUYECKOE PaBHOBECHE U 1.12
COCOOBI €ro CMEIIEHUs.

14. | T'unponus. 8.12

15. | I'maponus. 15.12

16. | OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. 22.12

17. | DnekTposn3 paciiaBoB U pacTBOPOB. 12.01

18. | [IpakTnyeckoe NpUMEHEHHUE AIIEKTPOJIN3A. 19.01

19. | [IpakTuueckas padora Ne 1. Pemenue skcnepuMeHTaIbHbIX 3a1a4 26.01
110 TeMe «XHMMHUYECKasl PEAKLU».

20. | IloBTOpeHue u 006001IeHNE U3YYEHHOTO. 2.02

21. | KonrponbsHas padota Ne 1 «Ctpoenue BemiectBa. XUMU4ecKas 9.02
peaxkuus».

Tema 3. BemecTBa u ux cpoiicraa (9 1)

22. | Metanibl. 16.02

23. | Hemeraisl. baaropoassle rassl. 2.03

24. | KucioTsl HEOPraHU4YeCKUE U OPraHUYECKHE. 9.03

25. | OcHOBaHMsI HEOPraHUYECKHE U OPraHUYECKHUE. 16.03

26. | AMdoTepHbIe coelMHEHHs] HEOPraHNYECKHUEe H OpraHuYecKHe. 30.03

27. | Conn. 6.04

28. | Ilpaktuueckas pabota Ne 2. Penienne skcriepuMeHTaIbHBIX 3a/1a4 13.04
o TeMe «BemiecTBa 1 X CBOMCTBAY.

29. | IloBTOopeHue 1 06001IIEHNE TEMBI. 20.04

30. | KonTponpHas pabora Ne 2 «BermiecTBa u UX CBOMCTBay. 27.04

Tema 4. Xumusi B coBpeMeHHOM o0uiecTBe (4 4)

31. | XumMunyeckasi TEXHOJIOTUSI. 4.05

32. | XumMuyeckas rpaMOTHOCTh KaK KOMITOHEHT O0IIel KyIbTyphl 11.05
YeJI0BEKA.

33. | IloBTopenue u 06001IeHHE KypCa. 18.05

34. | IlogBeneHre UTOrOB y4eOHOTO roja. 25.05
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