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IHacnopt Pa6oueii nporpaMmsI

Ne HaumeHoBaHuMe MyHKTA Conep:kanue NyHKTa
1. Haszsanue nporpamMmmsi Pa6ouast mporpamma o xumuu 11 kiacc
ABTOpHI yueOHUKa, yaeOHO-
2 METOJIMYSCKOro KOMILJICKCa, Pynsutuc I'.E., ®enbaman @.I'. Xumus, 11 kinacc, AO
' Ha3BaHHE y4eOHUKa, roJ «U3natensctBO» [IpocBemenuey, 2020.
U3JIaHUS
N3yuenne XxuMuu Ha 0a30BOM YpPOBHE OCHOBHOTO OOILIEro
00pa3oBaHMs HAMPABJICHO Ha IOCTHXKEHUE CIEAYIOIIUX LIeTei:
OCBOCHME  3HAaHUH O  XMMHYECKOM  COCTaBIAIOLIEH
€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa, BaXHEHUIIINX
XUMHUYECKHUX TOHITHSX, 3aKOHAX U TCOPHSIX;
OBJIAJICHUE YMEHHSIMH MPUMEHSTHh MOJIyY€HHBbIE 3HAHUSA IS
00BSICHEHUS! PA3HOOOPA3HBIX XUMUYECKUX SBJICHUM U CBONCTB
BEIIECTB, OICHKM POJM XUMHUH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOJy4YeHUH HOBBIX MaT€pPUAJIOB;
. pa3BUTHE TMO3HABATEIILHBIX HMHTEPECOB M HHTEIUICKTYAIbHBIX
OO6mue nemu padouei "
. CIIOCOOHOCTEH B Ipoliecce CaMOCTOSTENBHOIO NMPUOOPETEHUs
3. TPOTPAMMI € yICTOM XUMHUYECKUX 3HAHUM C  MCHOJb30BAHUEM  Pa3IMUHBIX
cnenupukyd yueOHoro )
npenmera, Kypea HUCTOYHUKOB MH(POPMAITUH, B TOM YHCIIC KOMITbIOTEpHBIX;
BOCIHUTAaHUE YOEXKIEHHOCTH B TMO3UTUBHOW pOJIM XHMHUU B
JKU3HU COBPEMEHHOTO 00111eCcTBa, HEOOXOAMMOCTH XUMHYECKHU
IPaMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKPY’KaroIEen
cpene;
NpPUMEHEHHE TONyYeHHBIX 3HAaHUH W yMEHUH  Ans
0€3011acHOr0 HCII0JIb30BAHUS BEUIECTB U MAaTepUalIOB B OBITY,
CEIbCKOM  XO3SIIICTBE M Ha MPOU3BOJICTBE, PpELIEHUSA
MPaKTUYECKHUX 3a1a4 B MMOBCETHEBHOM KU3HH,
NPEAYNPEXKACHHUS SBICHUM, HAHOCSIIUX Bped 3J0POBBIO
YEeJI0OBEKAa U OKPYKAlOIEH cpelie.
Onucanne Mecta y4eOHOTO .
4, 34 gaca B rof, U3 pacuera —1yueOHbIN Yac B HEJEIIO
npeaMera B y4eOHOM I1J1aHe
KonmnuecTBo yueOHBIX 4acoB, Ha | KomnyecTBO yueOHBIX 4acoB: MporpaMma paccumTaHa Ha 1
5. KoTopoe paccuutana Pabouas yac B HeNENo, o0Iee Yncio 4acoB — 34, B TOM dYHCIEe Ha
nporpamma KOHTpPOJIbHBIE -44aca, Ha MpaKkTU4Yeckue paboThl 3 yaca.
YpOK — OCHOBHas ¢opMa OOy4eHHS B IIKOJIE; CEMHHAp —
MIPAKTHUYECKOE 3aHATHE BCell ydeOHOH TPyYIbI; JabopaTOpHBIN
MPAKTUKYyM — TMPAKTUYECKOE 3aHITHE C MPUMEHEHHEM
TEXHHKH, CHeNuaJbHOW  ammaparypbl,  MNpPOBEICHUEM
3a cuer Kakix Gopu OKCIIEPUMEHTA, OIbITA, HCCIIE0BAHHS; yueOHast IKCKypCus HET.
OpraHH3aIIH YHeBHOro PUPOY, TPEANPHUATHE, B My3ed, Ha BBICTaBKY W TIp.;
6. TPYNNOBBIE WM  WHAUBUAYAIbHBIE  KOHCYNIBTallMU  C

nporiecca peanusyercs Pabodas
nporpaMma

npenoaaBaTrejieM 10 OTACIbHBIM yqe6HI)IM TeMaM HWIIHU
BOIPOCaM, MPOBOJUMBIC 110 WHUIIMATUBE MPENOIABATENS UITU
Mo mpock0e ydamuxcs (MX poauTeNieil) B HHBIE (HOPMBI
OpraHu3aluu.

[IpeobnagaronumMu  GpopMaMu  TEKYIIETO KOHTPOJIS
3HaHHfI, YMCHI/Iﬁ 1 HABBIKOB SABJIIAOTCA CaMOCTOSATCIIBHBIC U

2




KOHTPOJIbHBIE ~ pabOThl, pa3lWYHBIE TECTOBbIE  (HOPMBI
KOHTpoJsi.  [IpoMexyTo4yHass  aTTecTalus  IPOBOIHUTCS
COIJIAaCHO JIOKAJbHOMY aKTy 00pa3oBaTEIbHOTO YUPEKIACHUS
B (opMe KOHTPOJBHBIX PabOT, a UToroBas — B (hopMe TecTa.
KoHtpons mpemycMaTpuBaeT MpoBeAeHUE JTabOpaTOPHBIX,
NPaKTUYECKUX, CAMOCTOSITEIILHBIX, TECTOBBIX U KOHTPOJBHBIX
pabor. K OCHOBHBIM ¢opMaM KOHTPOJIS, HCIOJIb3yeMbIC
MHOI,  SIBJSIFOTCS:  (DPOHTANBHBIA  OMPOC,  TEKYIIHH,
KOMOWHUpPOBaHHbIE (OPMBI, TECTOBBIE KOHTPOJIUPYIOIINE
3ananus (OyMaXHBIH BapUaHT WM KOMITBIOTEPHAs! TIPOBEPKA)
M0  WHIUBUAYaIbHBIM  KapTOYKaM, KOHTPOJbHBIE U
NpakTUYecKue padoThl, OIlEHKa pedepatoB H JTOKIAIOB.
Opranu3anus CaMOKOHTPOJII U B3aMMOKOHTPOJS 3HAHHWHA BO
Bpems 3aHsaTHil. [1lkana oneHku 3HaHUI — MATHOATUTbHAS

[Tpu oprarm3anuy yaeOHOTO IpoIecca UCTIONb3YIOTCS
cienyronme GopMbl: YPOKH M3Y4EHUS HOBBIX 3HAHUH, YPOKHU
3aKperuieHUs] 3HaHWH, KOMOMHHPOBAaHHBIE YPOKH, YPOKHU
0000IICHNs W CHCTEMAaTH3alluu 3HAHWMA, YPOKH KOHTPOJIA,
PaKTUYECKHE PadOTHI, @ TAKXKE COUETAHNE YKa3aHHBIX (OpM.

TpeﬁoBa}mﬂ K YPOBHIO MNOATOTOBKHU BbINIYCKHUKA

B pesynbprare nuzydenus Xumuu Ha 0a30BOM YPOBHE YYEHHUK JOJDKEH

3namov/noHuMamo:

- 8aXcHellwiue Xumuueckue NOHAMUA. BEIIECTBO, XUMHUYECKUM 3JIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEJIbHBIE ATOMHAs U MOJIEKYJIIpHAs MAacChl, MOH, aJUIOTPOIHsI, U30TOIbI, XUMUYECKAs CBS3b,
AIEKTPOOTPHUIIATENIHHOCTh, BAJIEHTHOCTb, CTETIEHb OKHCJICHHUS, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BbEM, BEIIeCTBA MOJIEKYISIPHOTO U HEMOJIEKYISPHOTO CTPOCHHS, PACTBOPHI, JJIEKTPOIHUT U
HEDIJIEKTPOJIUT, AJICKTPOJUTHYECKAS NHUCCOIMAINS, OKHCIWUTEIh W BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIIOBOU 3PHEKT peakinu, CKOPOCTh XMMUUYECKON peakIuu, KaTajan3, XUMHIEeCKOe
paBHOBECHE, YTIIEPOIHBIN CKeNeT, G YHKIIMOHATbHAS TPYIa, H30MEPHSs, TOMOJIOTHUS;

- OCHOGHblE 3AKOHbI XUMUW. COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUONYECKUI 3aKOH;

- OCHOGHble meopuu XUMuu: XUMUIECKON CBSI3H, JJIEKTPOIUTHUECKON TUCCOIMAllUU, CTPOEHUS
OPraHNYeCKUX COCTUHECHUI;

- BaiICHellue geulecmea U Mamepuanvl: OCHOBHBIE METaUIbl M CIUIaBbl; CE€pHasi, COJIsHas,
a30THAs U YKCYCHAsl KMCJIOTHI; IIET0YH, aMMHAK, MUHEPAJIbHBIC YIOOPEHHS, METaH, STUJICH, alleTUIICH,
OEH3011, 3TaHOJ, KHUPHI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmal, KJjeTuaTka, OeNKHU, UCKYCCTBEHHbBIE U
CUHTETUYECKHUE BOJIOKHA, KAYIYKH, IJIACTMACCHI;

ymemp:

- Ha3bléamMp U3yYEHHBIE BEIIECTBA MO «TPUBUATHLHOIN UM MEXIYHAPOTHOW HOMEHKIIATYPE;

- onpedenamsy. BAICHTHOCTh U CTETEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB, TUI XUMUYECKOU
CBS3M B COCIUHECHMSX, 3apsiji HMOHA, XapakTep Cpeapl B BOJHBIX pPacTBOpax HEOPTraHUYECKUX
COCIMHEHUH, OKUCIUTEIb M BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM Kiaccam
OPraHNYEeCKUX COCTUHECHUI;

- Xapakmepu3oeamsv: SIEMEHTbl MallbIX NEPHOJOB IO HUX MOJIOKEHUIO B MNEPUOJIUYECKOU
cucteme JI.1. MenneneeBa; o0mue XMMAYeCKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKNMX M OPraHUYECKUX COEIMHEHMH; CTPOEHHWE U XHUMHUUYECKHE CBOMCTBA H3yYEHHBIX
OPraHNYEeCKUX COCTUHECHUI;

- 00bACHAMb: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHUS; MPUPOTY XUMUUYECKOM
CBs3U (MOHHOM, KOBaJECHTHOM, METAJUTMYECKOMN), 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIUd H
MOJIOKEHUS XUMHUECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB:




- @bINONIHAMbL XUMHYECKUI SKCIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIINX HEOPTaHUYECKUX U
OpraHUYECKHX BEUIECTB;

- npooOumMdb CAMOCTOSITCIIBHBI TOUCK XWMHUYECKOW WH(GOpPMAIMM C HWCHOJIb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX HW3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); MCMOIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHUH JUIsi 00pabOTKM M mepeaadyd XUMHUYEeCKOU
nH(pOpMaLIUY U ee MPEeACTABICHHS B pa3IuYHbIX (popmax;

UCNO1b306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCmU U
nOBCEOHEBHOU HCUZHU ONA:

- 00BSICHEHUS XMMHYCCKUX SBICHUM, IPOUCXOISIINX B IPUPOJIE, OBITY U HA TIPOU3BOICTBE;

- OIIPEJEJICHUS] BOBMOKHOCTH IIPOTEKAHUS XUMUYECKUX TIPEBPALLEHUN B Pa3IMUHBIX YCIOBUAX U
OIICHKH MX ITOCJICACTBHIA;

- 3KOJIOTMYECKHU T'PaMOTHOTO MOBEICHUS B OKPYXKAIOLLEH Cpee;

- OLEHKH BIIUSIHUS XMMUYECKOIO 3arpsi3HEHUS] OKpYKalollel Cpellbl Ha OpraHu3M 4eJOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHoro oOpalleHusi ¢ TOpPIOYMMH M TOKCHYHBIMHM BEIIECTBAMM, JIAOOPaTOPHBIM
00opynoBaHUEM;

- IIPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTPALIUU B OBITY U HA ITPOU3BOJICTBE;

- KpUTHUYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(OpMAIMH, MOCTYMAIIIEH U3 Pa3sHbIX
HMCTOYHHKOB.

Conep:xanue y4eOHOro nmpeamera.
Tema 1. Baxkneiilne XuMHYeCKue MOHITUS U 3aKOHBI

Amom — cnoyxcuaa uwacmuya. SIApo W SIEKTPOHHAS 000JOYKA. DJIEKTPOHBI, MPOTOHBI U
HEUTPOHBI. MUKpomMup 1 MakpoMup. Jlyaanusm 4acTULl MUKPOMUPA.

Cocmosanue rnekmponos 6 amome. DICKTpOHHOE 00nMako M opbutanb. KBaHTOBBIE umcIia.
dopma opbOuraneii (S, p, d, f). Dueprernyeckne ypoBHH U TMOAYpOBHH. CTpOEHHUE 3JICKTPOHHBIX
0005I04eK aTOMOB. DJIEKTPOHHBIE KOH(UTYpanuu aromMoB 3ieMeHTOB. [Ipuniun [laynu u mpaBuio
I'yama. DnextpoHHo-rpaduueckue GOpMYyIbl aTOMOB JJIEMEHTOB. DIEKTPOHHAS KIACCH(pUKAIUs
3JIEMEHTOB: S-,p-, d- u f-cemelicTBa.

Banenmmnuie 603moixcnocmu amomoe Xumuyeckux 31emenmoe. BaneHTHbIE 3IEKTPOHBI.
BaneHnTHbIE BO3MOXHOCTH aTOMOB XHMHUYECKHX HJIEMEHTOB, OOYCIIOBJICHHBIE UMCIIOM HECIapEHHBIX
ANIEKTPOHOB B HOPMAaTbHOM U BO30YXKICHHOM COCTOSIHHSX. Jlpyrue ¢akTopbl, OMpeensrolne
BaJICHTHBIE BO3MOKHOCTH aTOMOB: HAJIMYNE HETIOJCIICHHBIX AJICKTPOHHBIX AP U HAJIMYUE CBOOOIHBIX
opb6utaneii. CpaBHEHHE OHITHI «BAJIEGHTHOCTBY M «CTETIEHb OKUCICHHSI.

Tema 2. Ilepuoanyeckuii 3aK0H ¥ NepuoANYECKasi CHCTeMAa XUMHUYecKuX iemenToB /. U.
MenpesieeBa Ha OCHOBE YYeHHMS 0 CTPOCHUHM aTOMOB

[IpeanochuIKu OTKPHITHS MEPUOINYECKOTO 3aKOHA: HAKOIUIeHHEe (aKTOJIOTHYECKOTO MaTepHaia,
pabotel mpeamectBeHHukoB (M. S. bepuemmyca, M. B. [ebepeitnepa, A. D. lllankyptya, k. A.
Heronenaca, JI. 0. Meiiepa); Otkpeitue [I. V1. MenneneeBbiM mepuoanyeckoro 3akoHa. IlepBas
(GbopMyInMpOBKa TMEPHOJUYECKOr0 3aKoHAa. [ OpH3OHTanbHas, BEpPTUKANbHAs W JAHArOHAIbHAsS
MePUOINIECKUE 3aBUCUMOCTH.

®u3nuecKuil CMbICI MOPAJIKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB Ipymibl U niepuoaa. [Ipuunnst
W3MEHEHUS METAIIUYCCKAX W HEMETATMYECKUX CBOMCTB DJIEMEHTOB B TPYMIMax W MEPHOJAX, B TOM
guciie OONBIINX M CBEPXOONbIIUX. TpeThs (GOpPMYIHUPOBKA MEPUOJAMUYECKOTO 3aKOHA. 3HAUYCHUE
MEPUOINYECKOT0 3aKOHA U MEPHOIUYECKON cucTeMbl XuMUUeckux 3neMeHToB .M. MenneneeBa miist
Pa3BUTHUS HAYKU U TOHUMAaHUSI XUMUYECKON KapTUHBI MHPA.

Tema 3. CTpoeHue BelecTsa

Xumuueckaa ceazp. Eounasa npupooa xumuueckoii ceéaszu. VIOHHas XuMuyeckas CBSI3b U
WOHHBIE KpUCTAUTMYECKHe pemeTkd. KoBajmeHTHas XuMHUYecKas CBS3pb W €€ Kiaccuukanus: o
MeXaHu3My o00pa3oBaHus (OOMEHHBIH W JOHOPHO-AaKIENTOPHEIN), MO 3JIEKTPOOTPUIATEIEHOCTH
(mosspHass W HEMOJSApHAs), MO CIOCO0y MEePEKPBIBAHHUS 3JICKTPOHHBIX opoOwraneil (6 W ), 1O
KpaTHOCTU (OQuHaApHas, JBOMHas, TpoWHas W mojiyTopHas). [lomspHOCTH CBSI3M W MOJAPHOCTH
MoJieKyJbl. Kpucraminueckre penieTky BEeIEeCTB ¢ KOBAJICHTHOW CBSI3bIO: aTOMHAsl U MOJIEKYJISIpHASL.
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Mertannuueckass XMMHUYECKass CBS3b W METANIMYECKHE KPHUCTAJUIMUECKHE pelieTku. BonoponHas
CBSI3b: MEXKMOJIEKYJISIpHAasE W BHYTpUMOJIEKYNsipHas. MexaHu3m o00pa3oBaHUS AITOM CBS3H, €€
3HaYeHrnEe. MexXMOJIEK YIS pHbIEB3aUMOAeHCTBUA. EMHAs IpUpOIa XUMUYECKUX CBS3EH: MOHHAS CBS3b
KaK IpelesbHbI Cllydail KOBAJIEHTHOW MOJIIPHOM CBSI3M; MEpPEXO0Jl OJHOIO BUJA CBSI3UM B JIPYIoii;
pa3Hble BUJIbI CBSI3U B OJTHOM BEILIECTBE U T. 1.

Ceoiicmea  Koeanenmmuou  xumuyeckou  ceazu. Haceimaemoctb,  MNOJISAPU3YEMOCTb,
HaIPaBJIEHHOCTb. ['eoMeTpus MOJIEKYII.

T'uopuouzayua opoéoumaneit u 2eomempus M0ﬂekyﬂ.5p3-rn6pnzu/13aum y aJKaHOB, BOJbI,
aMMHaKa, aiMasa; SpZ-FI/IGpI/II[I/ISaLII/ISI y COeIuHEeHUH OOopa, aIKEeHOB, apEHOB, TMEHOB U Trpadura; Sp-
ruOpuan3anus y COeIMHEHUN Oepuiuiusi, aJKWHOB M KapOuHa. ['eomeTpusi MOJEKysl Ha3BaHHBIX
BELIECTB.

Ilonumepvr opzanuueckue u Heopzanuueckue. llonumveppl. OCHOBHBIE TOHATHUS XHUMHHU
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM: «MOHOMEpPY», «IIOJUMEP», «MAKpPOMOJIEKYJa», «CTPYKTYpPHOE
3BEHO», «CTEMEHb MNOJIUMEpHU3AINN», «MOJEKYIspHas Maccay. CrnocoObl MOMydeHHUs MOJUMEPOB:
peakuuu MoJUMEpHU3alMK M MOJUKOHJAeHcauuu. lloaumepbl opraHnyeckue M HEOpPraHWYECKUeE.
Kayuyku. [Tnactmaccel. Bonokna. buononumepsr: 6e1ku U HyKJIEUHOBBIE KUCIIOTHI.

Teopua cmpoenus xumuueckux coeounenuit A.M. Bymnepoea. Ilpeanocbuiku co31aHUs
TEOpUU CTPOCHUS XMMHUYECKUX COeTUHEHHi: paboThl mpemmectBeHHUKOB (OK.b. ioma, @. Benep,
I.®. XKepap, ®.A. Kekyine), cbe3n ecrectBoucnsitateneid B lneiiepe. JInunoctHeie kauectBa A.M.
BbyrnepoBa.OCHOBHBIE TOJIOKEHUSI TEOPUM XUMUYECKOI'O CTPOEHHUS OPraHMYECKUX COCOUHEHUU U
COBPEMEHHOM TEOPUM CTpOEcHUsA. M30Mepus B OpraHM4eCKO M HEOPraHMYECKOW XMMHH. B3ammHoe
BIJIMSIHHE AaTOMOB B MOJIEKYJIaX OPraHUYECKHUX U HEOPTaHUYECKUX BEIIECTB.

OcHOBHbIE HaIlpaBJICHUS Pa3BUTHUS TEOPUU CTPOEHUS OPTaHUYECKUX COETUHEHUH (3aBUCHMOCTD
CBOMCTB BELIECTB HE TOJBKO OT XMMHUYECKOIO, HO M OT UX 3JEKTPOHHOTO U MPOCTPAHCTBEHHOI'O
CTPOEHUS).

Hucnepcnvie cucmemwt. IlonsTHE O [ucCnepcHbIX cucremax. JlucnepcuoHHas cpena H
aucriepcHas gasa.

Pacuernsle 3amaum. 1. Pacuersl mo xumuyeckum ¢opmynam. 2. Pacuersl, cBA3aHHbBIE C
MOHATUSIMH «MaccoBasi JOJs» U «00beMHasi JA0JIs» KOMIIOHEHTOB cMecH. 3. Brruncienue mMonspHOH
KOHIEHTPALUU PacTBOPOB.

JlabopaTopubie omnbiThl. 1. CBoiiCTBa THMIPOKCHIOB DJIEMEHTOB 3-ro mepuona. 2.
O3HakoMJIeHHE ¢ 00pa3laMi OPTaHUYECKUX U HEOPTaHUYECKUX TTOJTMMEPOB.

Tema 4. Xumnueckue peakuuu

Knaccugukayua xumuueckux peakyuii 6 opzanuueckoil u nHeopeanuyeckou xumuu. Ilonstue
0 XHMMHYECKOH peakuuu; ee OTIMYMe OT sAAepHOM peakuuu. Peakiuu, unymnme 0e3 HW3MEHEHHs
KaueCTBEHHOI'0 COCTaBa BEIIECTB: AUIOTPONM3AIMs, W30MEpH3alus U noaumepusanus. Peakuuu,
UAyIIME ¢ M3MEHEHHEM COCTaBa BEIIECTB: MO YHCIY M COCTaBy pEarupyromux U 00pa3yrouIuxcs
BEUIECTB (pa3jlo’KEHUsl, COCTUHEHUS, 3aMElIeHHs, OOMEHa); MO0 M3MEHEHUIO CTeNeHEell OKHCIIEHUs
AJIEMEHTOB (OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMU M HE OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIE
peakium); mo TerioBoMy 3G dekTy (3K30- U IHAOTEPMUYECKUE); 0 ¢asze (ToMO- U TETEPOreHHBIE); IO
HanpasiIeHuIo (0OpaTuMble U HEOOpAaTUMbIE); TI0 MCHOJIB30BAHUIO KaTaau3aropa (KaTaIUTHYECKUE U
HEKaTaJIUTUUYECKUE); M0 MEXaHU3MY (paJuKallbHble U MOHHBIE); MO BHUJY SHEPruu, UHULHUUPYIOLIEH
peakimio  (pOTOXMMHYECKHE,  paJuallOHHBIE,  DJIEKTPOXMMHYECKHE,  TEPMOXUMHUYECKHUE).
Oco0eHHocTH KiIacCU(pUKAIIMU PEAKIIUi B OpraHUueCKON XUMHUU.

BeposTHOCTh NPOTEKAaHUS XMMHMUYECKHUX pPEaKUMi. 3aKOH COXpaHEHUs SHEpruu. BHyTpeHH:s
SHEPrUsi U DK30- W DSHJAOTepMHUYECKHE peakiuu. TemnoBod 5>PPEKT XUMUYECKUX pPEaKIHid.
Tepmoxumuueckue ypaBHeHus. Terutota oOpasoBanus. [lonartue 00 »SHTaIBNMU. DHTPOIUS.
Bo3MOXHOCTh IPOTEKAaHUS PEAKIH B 3aBUCIMOCTH OT U3MEHEHUSI SHEPTHH U SHTPOIHH.

Crkopocmb xumuueckux peaxyuii. Ilonstue o ckopoctu peakiuu. CKOpoCcTh TOMO- U
FETEPOTeHHON peakuuu. DHEeprus axkThuBauuu. DaKTOPHI, BIUAIONIME HAa CKOPOCTh XUMHUYECKOM
peakiMu: TMpHUpPOJa pearhpyrolmx BelecTB; Temmneparypa (3akoH Bant-I'odda); xoHUEHTparus
(OCHOBHOW 3aKOH XHUMHYECKOW KWHETHUKH), KaTaim3aTopbl. KaTtaimm3: roMo- W TeTepOreHHBIH;
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MEXaHuU3M JeUCTBUA  Karanu3aropoB. @DepmeHtsl. MX  cpaBHEHHME ¢  HEOPraHMYECKUMU
karanu3aTopamMu. OepMEHTATUBHBIM KaTaiu3, ero MexaHu3Mm. VHruOUTOphl M KaTaTUTHYECKHUE SIBL.
3aBUCUMOCTb CKOPOCTH peakluii OT HOBEPXHOCTH COIIPUKOCHOBEHUS PEArupyrOIINX BEIIECTB.

Oopamumocmp xumuyeckux peakuyuil. XuMmMuueckoe paBHoBecue. lloHsTHE O XMMHUYECKOM
paBHOBecHM. PaBHOBeCHblE€ KOHLIEHTpalMU. JIMHAMUYHOCTh XMMHMUYECKOro paBHoBecus. KoHcTaHTa
paBHOBecHs. DakTOpbl, BIUSAIOIIME HAa CMEUICHUE pAaBHOBECHS: KOHUEHTpAlUs, [aBJICHUE U
temneparypa. [Ipunnun Jle [larense.

Inekmponumuyeckan ouccoyuayusn. DIECKTPOIUTHl U HEIIEKTPOJIUTHL. DIEKTPOIUTUUECKAsS
aucconuanus. MexaHusm JUCCOLMAUH BELIECTB € Pa3IU4YHbIM TUIIOM XMMHUYECKOH cBs3u. CBoliCcTBa
noHoB. KaTtnonsl 1 aHnoHbl. KUCIIOTEI, CONM, OCHOBaHUS B CBETE 3JEKTPOJIUTUYECKON JUCCOLMAIIU.
CreneHp 3IEKTPOJIUTUYECKON JMCCOLMALIMM, €€ 3aBUCUMOCTb OT IPHUPOJBI 3JIEKTPOJIUTA U €ro
KoHUeHTpauuu. KoHcranta auccoumanuu. CTyneHYaras IucCOLUanus 3JEKTPOJUTOB. Peakiuw,
IIPOTEKAOIME B PACTBOPAX 3JIEKTPOIUTOB. IIpon3BeieHne pacTBOPUMOCTH.

Booopoonwiit nokazamens. Jluccounauus Boabl. KoHcranta nuccoumanuu Bonabl. MoHHOE
npousBeneHue Bojabl. Bomoponubiii mokazarens pH. Cpeabl BOAHBIX PacTBOPOB AJIEKTPOIUTOB.
3HaueHue BOJIOPOJAHOTO OKA3aTENs ISl XUMUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

Tuoponus. lloustue «runponusy. ['Maponu3 opraHWYeCcKUX COEAMHEHHH (TajJoreHaJIKaHOB,
CIIOHBIX 3(UpOB, yriaeBo1oB, O0enkoB, AT®) u ero 3nauenue. ['uaApoIU3 HEOPraHMUECKUX BEIIECTB.
I'unponus coneit — Tpu ciayyass. CryneHuatslii rugponus. HeoOparumelil runponus. [Ipaktuueckoe
MIPUMEHEHUE TUAPOIIHN3a.

Pacyernble 3amaum. 1. Pacuerhl mo TEpMOXMMMYECKMM ypaBHEHUsSM. 2. Bbluncienue
TerioBoro »Qdexra peakuuu MO TEIUIOTaM 00pa3oBaHUs pPEarupyroUIMX BEHIECTB U IPOAYKTOB
peakuuu. 3. Omnpenenenne pH pactBopa 3amaHHON MOJsipHOM KOHUEeHTpanuu. 4. Pacuer cpemneit
CKOPOCTH PEaKIUU [0 KOHLEHTPALUUSIM PEArupyronmnx BEHIeCTB. 5. BbIYKMCIEHHS C UCIOIb30BAHUEM
MOHATHSI «TEMIEPATYPHBIH KOIPQPUIMEHT CKOpOCTH peakiuuy». 6. HaxoxkaeHue KOHCTaHTHI
PaBHOBECHSI PEAKLMU 10 PAaBHOBECHBIM KOHIIEHTPALUSIM U ONPENEICHUE MCXOIHBIX KOHUEHTpaIui
BEILIECTB.

Hdemonctpauuu. [Ipespamienue kpacuoro gocdopa B O6€nbIii, KUCIOpoJa — B 030H. Mojenu H-
OyraHa u n3o0yrana. [lonydeHne KMUCIOpoaa U3 MEPOKCH 1A BOJAOPOIA U BOABL; ACTUAPATAIUS ITAHOIIA.
Henouka npeBpamenuit P — P05 — H3PO4; cBoiicTBa CONSHON M YKCYCHOM KHCIIOT; PEAKIIUH,
uaymnpe ¢ o0pa3oBaHHEM OCajKa, ra3a U BOJbI; CBOWCTBA METAJNIOB; OKUCICHHUE allbJIeTUa B KUCIOTY
U chnupra B anbAeru]l. Peakiuu TropeHMs; peakluu DSHIAOTEPMHUYECKHE Ha TMpPUMEpe peaKiuu
pasnoxkeHus (3TaHONA, KATUHHOW CETUTPhI, M3BECTHSIKA MU MeNa) U SK30TePMHUECKHE Ha MpUMEpe
peakuuil coeauHeHus (oOeclBeurBaHUE HOJHOM BOJIBI M pacTBOpa NepMaHraHaTa Kajlus STUIICHOM,
raieHue M3BECTH W Jp.). B3ammojeiicTBue IIMHKa ¢ pacTBOpaMU COJSTHOW M CEPHOM KHCIOT TpHU
pa3HbIX TeMIlepaTypax, IPHU pa3HbIX KOHILIEHTPALMSIX COJISIHOM KHCIIOTBHI; Pa3jIoKEHHE IMEepOKCHaa
BOJIOPOJIa ¢ TOMOIIBI0 OKcuaa Maprania (1V), kaTanassl CBIpOro Msica M ChIporo KapToders.

JlabopaTopHble onbIThl. 1. [TonydeHnne kuciopoia pa3nokeHHeM MEPOKCHIa BOIOPOIa U (VITH)
nepmanraHata kanus. 2. Peakmum, naymnime ¢ o0pazoBaHueM 0caaka, Ta3a | BOJBI ISl OPraHUYEeCKUX U
HEOPraHMYECKUX KUCIIOT.

Tema 5. MeraJuibl

Memannwt. ITonoxenne MetaJuioB B nepuoandeckor cucrteme .M. MeHneneeBa u CTpoeHHE UX
aToMmoB. [IpocThie BelecTBa — METAJJIbl: CTPOEHUE KPUCTAJUIOB U METAJUTMYECKAs XUMUUYECKAsI CBS3b.
Amnotponiusi.  OOmie  Qu3myeckue CBOWCTBa MeTaIoB. Psii cTaHAApTHBIX  AJIEKTPOJIHBIX
noteHnuanaoB. OOmMe XUMHUYECKHE CBOHCTBA METAJIOB (BOCCTAaHOBHUTEIbHBIE CBOICTBA):
B3aUMOJICHCTBHE ¢ HEMETauTaMH (KUCIOPOJOM, TAIOT€HAMH, CEPOM, a30TOM, BOAOPOJIOM), C BOJIOH,
KHCIIOTAaMU U COJISIMH B PAacTBOPax, OPTaHUYECKUMH COSAMHEHHUSIMH (CIUpPTaMH, TaJoreHalIKaHAMU,
(beHosI0M, KHCIIOTaMHU), CO IIeJIoYaMH. 3HaU€HHEe METAIJIOB B PUPOJIE U B KU3HU OPTaHU3MOB.

Koppo3ua  memannoe. lloHaTne  «KOppo3Msi  METAUIOB».  XHUMHUYECKas  KOPpO3US.
DnexTpoxumuueckas Kopposus. CriocoOsl 3alUThl METAIIJIOB OT KOPPO3HH.



Oouwgue cnocodwvl nonyuenus memannog. Metanisl B ipupoje. Metamiyprus U ee BUJIbl: TUpo-,
THJPO- U 3JIEKTPOMETALIYPrusi. DIEKTPOJIN3 PACIUIaBOB U PACTBOPOB COEAMHEHUH METAJIOB M €ro
[IPaKTUYECKOE 3HAYCHHUE.

Tema 6. Hemerasibl

Hememannwi. 1lonoxenrne HeMeTalsioB B nepuoandeckon cucreme .M. Menneneesa, ctpoeHue
UX aTOMOB. DJEKTPOOTpULATEIbHOCTh. VHepTHbIe raspl. J/[BoiicTBEHHOE MOJIOKEHHE BOJOPOAA B
nepuoauueckoi cucreme. Hemeramnel — mnpocTsle BemiecTBa. VX aTOMHOE M MOJEKYJSPHOE
CTpoeHHue. AJIOTPONUS M €€ MNPUYMHBL. XHMMHUYECKHE CBOWCTBAa HeMeTauloB. OKMCIUTEIbHbIE
CBOMCTBA: B3aUMOJEHCTBUE C MeETallIaMH, BOJOpPOJOM, MEHEE 3JIEKTPOOTPHULIATEIbHBIMU
HeMeTalllaMHi, HEKOTOPBIMHU CJIOXHBIMH BellecTBaMH. BoccTaHOBUTENIBHBIE CBOMCTBA HEMETAIIJIOB B
peaknusx co (GTopoM, KHCIOPOJIOM, CIOKHBIMH BEIIECTBAMU-OKHCIUTEISAMH (a30THOH M CEpHOM
KHCJI0TaMH U J1p.).Bonoponusie coenunenus HemetamuoB. dusndeckue cBoiictBa. OTHOILIEHHE K BOJE.
W3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB B nepuojgax u rpymnnax.HeconeoOpasyromue u
coseoOpa3zyromme okcuapl.Kucinopoanele KUCIOThL. VI3MEHEHHE KUCIOTHBIX CBOMCTB BBICIIUX
OKCHJIOB M THJIPOKCHJIOB HEMETAUIOB B IEpPHOJaX U IpyNnax. 3aBUCHUMOCTb CBOWCTB KHUCIJIOT OT
CTEIEHU OKUCIIEHUS] HEMeTaJlIa.

Kucnomut  opeanuueckue u  neopeanuueckue. Kinaccuuxanuss  OpraHMYECKUX U
HeopraHmueckux kuciaor. OOmmMe cBoHcTBa  KUCIOT: B3aUMOACHCTBHE  OPraHMYECKHUX U
HEOPTaHMYECKUX KHUCIOT C METAJUIaMH, C OCHOBHBIMH OKCHJIaMH, C aM(OTepHBIMH OKCHIAMU H
TMJIPOKCUAAMH, C  COJIIMH, OOpa3oBaHuEe  CIOXHBIX  3(upoB. OCOOEHHOCTH  CBOWCTB
KOHLEHTPUPOBAHHON CEpHOM M a30THON KHUCIOT. OCOOEHHOCTH CBOICTB YKCYCHOM M MypaBbHUHOMU
KHCJIOT.

OcHnoganua opeanuueckue u Heopzanuveckue. Kinaccupukanus OpraHMYECKUX U
HEOPraHMYeCKUX OCHOBaHMH. XHMHUYECKHE CBOWCTBA ILENOYEed M HEpacTBOPUMBIX OCHOBAHMH.
CaoilicTBa OECKUCIOPOJHBIX OCHOBAHUI: aMMHaKa M1 aMUHOB. B3anMHoe BiIMsIHUE aTOMOB B MOJIEKYJIE
aHWJIMHA.

Amepomepnvie opzanuueckue u Heopeanuueckue coeouHenusa. AMPOTEpHbIE COEAMHEHUS B
CBETE MPOTOJIUTUYECKON Teopuu. AM@POTEPHOCTh OKCHUJOB U THAPOKCHIOB HEKOTOPHIX METAaJJIOB:
B3aMMOJEICTBUE C KHCIOTaMH M mienodaMu. [loHATHME O KOMIUIEKCHBIX COEIUHEHMSX.
KommekcoobpaszoBarenb, JTUraH bl, KOOPIMHAIIMOHHOE YKCIIO0, BHYTpeHHss cdepa, BHEIIHAS cdepa.
AMOOTEepHOCTh aMHUHOKHUCIIOT: B3aUMOJICHCTBHE aMUHOKHUCIIOT CO IIEI0YaMH, KHUCIOTaMH, CIIUPTaMH,
JpyT ¢ Apyrom (oOpa3zoBaHuE MOJIUMNENTHIOB), 00pa3oBaHNe BHYTPEHHEN cou (OUIOIIPHOTO HOHA).

Pacuemmnvie 3a0auu.l. Brruucienne Macchl WM oObeMa MPOJYKTOB PEAKIMU IO M3BECTHOM
Macce Wik 00beMy MCXOJHOIO BEIIECTBA, COJEPIKAIIEro MpuMecH. 2. Brlunciienne Macchl UCXOAHOTO
BELIECTBA, €CJIM U3BECTEH NPAKTUUECKHUN BBIXOJ U MACCOBask JOJIS €r0 OT TEOPETUYECKH BO3MOXKHOTO.
3. BolunciieHus: M0 XUMUYECKUM YpaBHEHHUSM PEaKIuil, €ClIi OJHO U3 PearupyroliuX BELECTB JaHO B
u30bITKe. 4. Omnpenenenue MOJEKYIIPHON (OpMyIbI BelIecTBAa 110 MAacCOBBIM JIOJISIM 3JIEMEHTOB. 5.
Onpenenenre MOJEKYJIIpHOW (GOpMyIbl T'a3000pa3HOrO BEIIECTBA IO W3BECTHOW OTHOCHUTEIHHOM
IUIOTHOCTH M MaCCOBBIM JOJISIM 3JeMeHTOB. 6. Haxoxaenue MoiekysasipHO (OopMyIibl BelecTBa 10
Macce (00beMy) mpoayKToB cropanus. 7. KoMOMHUpOBaHHBIC 3aa49H.

Hemoncmpayuu. Komnexuus «Knaccupukanuss HEOPraHHYECKUX BEIIECTB» U 00pasIlbl
npencraButeneid kiaccoB. Komneknus «Knaccudukanys opraHMYeCKMX BEIIECTB» U 00pasIbl
IIpeIcTaBUTENEN Ki1accoB. MoJenu KpHUCTaUIMYECKUX PEUIETOK MeTauloB. Kolekuus MeTauioB ¢
pasHbIMH (pU3MUECKMMH CBoMcTBamMH. B3aumopeiicTBue: a) JIUTHs, HATpus, MarHus U JKejues3a ¢
KHUCJIOPOAOM; 0) IIENIOUHBIX METAIJIOB C BOJOU, CIIUPTaMH, (PEHOJIOM; B) IIMHKA C PACTBOPAMHM COJISTHOU
U CEpHOW KHUCIIOT; T') HATpUSl C CEpoil; J) alllOMHUHHUS C HOJOM; €) KeJe3a C pacTBOPOM MEIHOIO
KyIOpoca; 3K) alFOMUHUS C PaCTBOPOM €KOTo HaTpa. OKCUABI M THAPOKCUIBI XPOMA, UX MOJTyYeHUE U
cBoiictBa. Ilepexon xpomara B Ouxpomar u oOpartHo. Koppo3uss MeTalioB B 3aBUCHUMOCTH OT
ycnosuii.Peakius «cepeOpstHOro 3epkajia» Ui MypaBbHHON KHCIOTHL. B3aummopelcTBue pacTBopa
THAPOKCHIA HATpUs C KHCIOTHBIMH okcuaamu (okcuaom yraepona (1V)), amdorepHbimu
ruApokcuIaMu (THAPOKCHUIOM ITMHKA). B3auMopeiicTBue aMMuaka ¢ XJIOpOBOJOPOAOM U BOJOM.



Jlabopamopnvie onvimel.7. O3HaKOMIIEHHE C OOpaslamMH TNpeACTAaBUTENCH pa3HBIX KIAcCOB
HEOpraHuyecknx BemiecTB. 8. O3HakoMJeHHE ¢ oOpa3laMH TPEACTABUTENICH pPa3HBIX KJIACCOB
OpraHuyeckux BeecTB. 9. O3HakomieHue ¢ koyekuuen pya. 10. CpaBHeHuEe CBOMCTB KPEMHHUEBOM,
dbochopHOiA, CEepHOM KHCIIOT; CEPHUCTOM W CEPHOM KHCIIOT; a30TUCTOM M a30THOW KHUCIOT. 11.
CaoiicTBa comnsiHOM, cepHOH (pa30.) U YyKCycHO# kucioT. 12. B3aumonelicTBue THUIPOKCHIA HATPUS C
comsimu, cyinbpatom meau (1) um xmopumom ammonus. 13. Pasnoxenwme ruapokcuma meau (I1).
[Tonmy4yeHue TupoOKCHIa ATIOMUHUS U U3yYeHHE €T0 aM()OTEPHBIX CBOMCTB.

I'enemuueckan ceéa3v medxucoy Kiaccamu OpP2AHUYECKUX U HEOPZAHUYECKUX COeOUHEHUI.
[IoHsiTHE O TEHETUYECKOU CBSI3M M I'€HETUYECKUX PsAZaX B HEOPraHWYECKOM M OPraHU4eCKON XMMHH.
'enernueckue psabpl MeTawia (Ha MpUMepe KalblUg M Kele3a), HemeTala (Ha IpuMepe cepbl U
KpEMHUS), IEPEXOJHOTO 3JIEMEHTA (Ha IIpUMepe LMHKa). ['eHeTnyeckue psijibl ¥ TeHETUYeCKas CBSA3b B
OpPraHMYeCcKON XUMHUU (A1 COETUHEHUH, cofepKallluX JIBa aTroma yriiepoja B Moiekyne). EquncTso
MUpa BELIECTB.

Xumus B ObITy.XUMHUYEcKass MPOMBIIIICHHOCT W OKpYyXkaromias cpena.JloMamiHss anTeuka.
Motomue u uuctaume cpeacrsa. Cpeacrsa 60ppObl ¢ OBITOBBIMU HaceKOMbIMHU. CpeacTBa JIMYHOU
TUTHEHbl M KOCMETHMKUA. XHUMHUS U Muiia. MapKUpoBKa YHNAKOBOK MHIIEBBIX MPOAYKTOB H
IIPOMBIIIJIEHHBIX TOBAPOB U YMEHUE UX YUTaTh. DKOJIOTHUS KUIIUIIA

TemaTuueckoe IVIAHUPOBAHHUE

[Hara Bunb! koHTpOIISA
No Tema ypoxka
mian | dakr
TemaNel Baorcneuwue xumuieckue NOHAMUA U 3aKOHbI XUMUU
1. AtoMmM. XuMuueckuil  dieMeHT. M30TOIbIL. 03.09 becena
[IpocTeie U Cl10XKHbBIE BEIIECTBA '
2. |3aKkOH COXpaHEHMs MacChl BEIIECTB, 3aKOH JL.o

COXpPAaHEHHS U TPEBpAIICHUsS DHHEPruu IpHU 10.09
XUMHUYECKHX PeaKIusIxX

3. | 3aK0H MOCTOSHCTBA COCTaBa BemlecTB. BemecTra Cawm. pabora

MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS 17.09

4. | BxogHoe  TecTUpOBaHHE. XuMH4eCcKue K.P Nel
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX 24.09 Bxonnoii
COCIMHEHUM. KOHTPOJIIb

TemaNe2 [llepuoouueckuii 3aKoH u nepuoouuecKkas CUCmema XUMUYECKUX J1eMeHmO8
J[U. Menoeneesa na ocnose yueHus o cmpoeruu

5. | llepuogmueckuit 3akon u  [lepumoamnueckas ®poHTanbHAS
cucteMa  XuMuueckux  snementoB  J.W. 01.10 MHUCbMEHHAas
MenpeneeBa. 3aKOHOMEPHOCTH B HW3MEHEHUU ' pabota no
CBOMCTB XMMUYECKUX HJIIEMEHTOB 3a/IaHUSIM.

6. | CTpoeHHe OJIEKTPOHHBIX O0OJOYEK aTOMOB CeMuHapckoe
XUMHUYECKUX IJIEMEHTOB 08.10 3aHATHUE TIO TEME.

Pa6ota mo
BapHaHTaM.
7. BaimentHocTh. BajenTHple BO3MOXHOCTH H NunuBunyanbHas
pa3Mepbl aTOMOB XUMUYECKHUX 3JIEMEHTOB 15.10 muddepeHIrpona
HHas paboTa 1o
TEME YpOKa.
TemaNe3 Cmpoenue gewyecmea

8. | Xumuyeckas CBs3b. VIOHHas W KOBaJCHTHAS TECT
XUMUYECKAE CBS3U. THIBI KPUCTALIHYECKUX 22.10
pEIIETOK.

9. Meramueckass ¥ BOJOpOJHAsi CBS3U. TwuIibl 29.10 WunuBuayanbHas
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KPUCTAITINYECKUX PELIETOK.

g depeHmpoBa
HHas paboTa 1o

TEMe ypOKa.
10. | IIpuuunbl MHOTOOOpa3HUs BEIIECTB 12.11 TeCcT
11. | ducnepcubie cuctembl. OO0O0OIICHHE 3HAHWHA TIO NupuBunyanbHas
temaM « OcHoBHble 3akoHbl xumuu. [13 TIC 1911 muddepennupona
JAIUM, CtpoeHue BemecTBay. ' HHas paboTa 1o
TEeME ypoKa.
12. | KontposbHas padota Ne 2 mo remam K.p.Ne2
« OcHoBubie 3akoHbl xumuu. [13 TIC MM, 26.11
CtpoeHue BeliecTBay.
TemaNed Xumuueckue peaxyuu
13. | CymHocTh ¥ KJIacCH(PUKANMSA  XUMHUYECKHUX 03.12 JLo
peakuuii
14. | CkopocTh XUMHUYECKHX peakiuid. DaKTopsl, 1012 JLp.
BITUSTIOIIUE HA CKOPOCTh XUMUYECKUX PEAKITUT
15. | Xumuueckoe paBHoBecue. [Ipunnum Jle [larense. JLp.
[Ipon3BOACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM 17.12
croco6omM
16. | Dnexrponutudeckas auccouuanus. CuibHBIE | JLp.
cnmalbble 3JIeKTPOIUTHL. BOgOpoaHBINA IMOKa3aTeNb 2412
(p H) pactBopa
17. | T'ugponu3 OpraHMYEeCKUX U HEOPraHUYEeCKHX 14.01 JLp.
BEIIECTB
18. | O606mmenHre u cucTeMaTH3alusl 3HAHUI 10 TeMe WnnuBuayanbHas
«XUMHUYECKUE PEAKITUI 2101 nuddepenimpona
' HHas pa0oTa 1o
TEMEe YpOKa.
20. | KontponbHas pabora Ne 3 mo Tteme « Twumsl 28.01 K.P.Ne3
XUMHUYCCKHUX PEAKIIHIA
Tema Ne5 Merasusl
21. | Ilomoxxennme MerauioB B [ICXD JI. W 04.02 Jlo
Menneneesa. O0IMe CBOMCTBA METAJJIOB.
22. | O6mue coco6b! momy4yeHus: MeTauioB. CIaBsl 11.02 JL.o
23 | DnexTpoau3 pacTBOPOB U PACIIIABOB 18.02 Jl.o
24 |Ilonstne o Koppo3uu MeTauioB. CrocoObl 25 02 TECT
3aIUTHI OT KOPPO3HUU
25 | O030p MeTamIoB TaBHBIX HOATrpynn (A-rpyri) 3auer
MEePUOTUIECKON CUCTEMBI XUMHUUYECKUX 03.03
JJIEMEHTOB
25 | OG30p MetamuioB mo6ouHbIX noAarpynn (b-rpymm) NunuBuayanbHast
MIEPUOTUYECKON CUCTEMBI XUMHYECKHUX 10.03 g epeHnrpona
AJIEMEHTOB (Me/Ib, [IMHK, JKEJIe30) HHas paboTa 1o
TEeMe ypOKa.
27 | OKkcuIbl ¥ THAPOKCH]IBI METAJIIOB 17.03 JL.o
Tema Ne6 Hemerassl
28 | OG30p cBoiicTB HeMeTauloB. OKHUCIUTENBHO- ®poHTanbHas
BOCCTaHOBUTEJIbHbBIE CBOIiCTBa TUMTAYHBIX 2403 MUChbMEHHAs
HEMETAJJIOB pabota mo
3aJIaHUSIM.
29 |IlpaBmia Tb. Pemenune 53KCepUMEHTAIBHBIX 07.04 [IpakTnyeckas
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3aaad I10 HGOpI‘aHI/IquKOﬁ XUMHHN

pabota

Nel
30 | [IpaBmma Tb. Pemenne 3KCHepUMEHTATBHBIX [MpakTuyeckas
3a/1a4 10 OPTaHMYECKOM XUMUH 14.04 paborta
No2
31 |Ilpauma Tb. TIlomyyenue, coOupanue u [TpakTrueckas
pacro3HaBaHHe T'a30B 21.04 pabora
No3
32 |Tl'enernyeckas  CBA3b  HEOPraHUYECKHX U Pemenue
OpraHUYECKUX BEIIECTB 28.04 pacyeTHBIX 3a/1a4
10 TeMe ypoKa.
33 | O600ueHre U cucTeMaTh3alus 3HAHUH 10 TEMaM ®dpoHTaIbHAS
«Metamns» n «Hemeraiuib» 05.05 NUCbMEHHAS
' pabora 1o
3aJIaHUSM
34 | 'ogoBast koHTpOJBHAs padora Ne 4 o Temam 1205 K.P.Ne4

3a kypc 11 kiacca
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