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1. lTosicHuTEIBHASA 3aIIMCKA

Pabouas nmporpamma cocTtaBiieHa JUIs H3y4eHUs Kypca «XuMus» ydamumucs 11 kimacca
(mpohuIBbHBIN ypOBEHb) 00111€00pa30BaTENIbHON CPEAHEHN IIIKOJbI.

Pabouas nporpamma paspaboTana Ha ocHOBe aBTOpckoii mporpammbl O.C.
["aGpuensina, coorsercTBylomeil denepanbHOMY KOMIOHEHTY FOCYAapCTBEHHOTO CTaHaapTa
o0rmrero oOpa3oBaHus U AONyIIeHHOW MuHHCTEpcTBOM 00pa3oBanus U Hayku Poccuiickoit
Oenepannn (I'adbpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB
obmreoOpazoBarenbHbIX yupexaenuii /O.C. ['abpuensH. — 4-e usf., nepepad. u gom. — M.:
Hpoda, 2012) u [IpumepHO# TporpaMMbl OCHOBHOTO 00I1IIero 00pa3oBaHus 110 XUMHH B
COOTBETCTBUH ¢ (eiepaTbHBIM KOMIIOHEHTOM [ 0CYIapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETO
0o0pa3oBaHus MO0 XUMUHU, 0053aT€ILHBIM MUHUMYMOM COJIEp>KaHUsI OCHOBHBIX 00pa30oBaTeNIbHbIX
porpaMM, TpeOOBaHUSAMHU K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

[Tporpamma o xumuu a5t 10-11 kiraccoB 0011e00pa3zoBaTENbHBIX YUPEKIACHUI
SIBJISICTCSI JIOTHYECKUM TTPOJIOJKEHUEM aBTOPCKOTO Kypca JJisi OCHOBHOM 1IKOJIbL. [loaToMy oHa
pa3paboTaHa ¢ ormopoit Ha Kypc XuMuu 8-9 KinaccoB. Pe3ynbraToM 3TOro SBHIIOCH TO, UTO
HEKOTOPbIC, TPEUMYIIIECTBEHHO TEOPETUUECKHE TEMbl Kypca XUMHH OCHOBHOM IIKOJIBI
paccMaTpUBaIOTCS CHOBA, HO YK€ Ha 00Jiee BICOKOM, PACIIMPEHHOM U YIITyOJIEHHOM YpOBHE.
ABTOD JeJTaeT 3TO 0OCO3HAHHO C IENbI0 (OPMUPOBAHUS IIEIIOCTHON XMMHUYECKON KapTUHBI MHpa
U 17151 00ecrieueHus MPEeeMCTBEHHOCTH MEXKIY OCHOBHOM U cTapiieil CTyneHsIMU 00y4eHHs B
0011e00pa30BaTEeIbHBIX YUPEKACHUSIX.

N3yuyenune xumum B cTapuieii mkoJie Ha NPoQUJILHOM YPOBHE HANIPABJIEHO HA
JAOCTUKEHHE CJIeYIOIINX 1eeil:

0CBOEHHE CHCTEeMbI 3HAHMIi O Q)YHI[aMeHTaJ'ILHHX 3aKOHax, TCOpUAX, (l)aKTax XHUMHU,
H606XO,I[I/IMHX JJIs1 IIOHUMAaHU A HaquOﬁ KapTHUHBI MUPa,

OBJIAICHUE YMECHUSAMMU: XapaKTEPU30BaTh BEIIECTBA, MAaTCPHAJIbl U XUMHUYECCKUEC PEAKIINH,
BBITIOJIHATH na6opaToprle OKCICPUMCHTBI; ITPOBOANUTD paCyYCThl IO XUMHWYCCKHUM q)opMynaM u
YpaBHCHUAM,; OCYHICCTBJIATH ITOUCK XHUMHYECKOMN PIH(I)OpMElI.[PIH 1 OOCHHUBATL €€ NOCTOBCPHOCTD,
OpPUCHTHUPOBATHCA U IPUHUMATDL PCHICHUS B HpO6J’IeMHHX CUTyallugx:

pa3BHUTHE [T03HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTE! B
MPOIIeCCe U3YyUEHUSI XUMUUECKOW HAYKU U €€ BKJIaJla B TEXHUYECKUN MPOTPECC IIUBUITU3AIINHN:
CJIOKHBIX U IPOTUBOPEUYUBBIX ITyTEH Pa3BUTHS UAEU, TEOPUM U KOHILIETILINI COBPEMEHHOU
XHUMHMH;

BOCIIMTaHUe YOSKICHHOCTU B TOM, YTO XUMUS — MOIIIHBIM HHCTPYMEHT BO3JCHCTBUS Ha
OKPY’KaIOIIYIO Cpey, U YyBCTBA OTBETCTBEHHOCTH 32 IPUMEHEHNE ITOIYYEHHBIX 3HAHUU U
YMEHUU;

NpUMeHeHue MOJYUYeHHbIX 3HAHUH M YMeHui /17151 6e30macHoi paboThl € BellecTBaMHU B
nabopaTtopuu, ObITY U Ha MIPOU3BOCTBE; PELICHUS MPAKTUUYECKUX 3a/1a4 B TIOBCEHEBHOM
KU3HH; IPEIYTIPEKICHUS SBICHHUM, HAHOCAIIMX BPEJl 3J0POBBIO YEIOBEKA U OKPYXKAIOLIEH
cpezie; MpOBEACHUs CCIeI0BaTeNbCKIX PaboT; CO3HATENLHOIO BhIOOpa Mpodeccuu, CBA3aHHON
C XUMUEHN.

Oo01mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOOBI 1eATeJIbHOCTH

[Iporpamma npexycMarpuBaet GOpMUPOBAHHUE Y YUAIIUXCS 00MICYIECOHBIX YMEHHI 1 HABBIKOB,
YHHUBEPCATHHBIX CIIOCOOOB JEATEIHLHOCTH U KIIOYEBBIX KOMIIETEHIIMH. B 3TOM HanpaBieHnH
MIPUOPUTETAMHU ISl y4eOHOTO TpenMeTa Xumus B CTapIiel Mkoje Ha Mpo(UIIbHOM yPOBHE
SABJISIFOTCS: YMEHUE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO IMO3HABATEIbHYIO
JeATETLHOCTH (OT MOCTAHOBKH IEJTH JIO TTOJTYYCHUS U OIICHKH PE3yJIbTaTa); UCIIOIh30BaHNE
AJIEMEHTOB MPUYNHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAIBHOTO aHAIIN3a;



UCCIIEIOBAaHNE HECTIOKHBIX PealIbHBIX CBSA3EH U 3aBHCUMOCTEH; OIpe/iesieHIe CyITHOCTHBIX
XapaKTEePUCTHK N3y4aeMOoro 00beKTa; CAaMOCTOSTEIbHBIN BBIOOP KPUTEPUEB ISl CPABHEHHS,
COIIOCTAaBJICHHUS, OLICHKH U KJacCu(UKAUN 0OBEKTOB; MOMCK HY>KHOW HH(POPMALIUH 110
3aJ]aHHOM TeME B ICTOYHMKAX PA3JIMYHOTO TUIIA; YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYKICHHS,
JIaBaTh OIpeIeIeHus], IPUBOJIUTD JOKA3aTEIbCTBA; O0bICHEHHE N3YUYEHHBIX MOJIOKEHHUH Ha
CaMOCTOATENIFHO MTOI00PaHHBIX KOHKPETHBIX ITPUMEpax; OLCHUBAaHHE 1 KOPPEKTUPOBKA CBOETO
TIOBEJICHUS B OKPY’KAIOIIEH Cpesie, BBIIMOJIHEHHE B IPAKTUYECKOH IeSATENbHOCTH U
MIOBCETHEBHOM KHM3HU SKOJIOTUYECKUX TPEOOBAHMIA; NCTIOIH30BAHIE MYIIbTUMEIHHHBIX
pPECYpCOB 1 KOMITBIOTEPHBIX TEXHOJIOTHIA 111 00pabOTKH, Iepeaadu, CUCTeMaTH3aluu
uH(opManuu, co3anus 06a3 JaHHBIX, IPE3CHTALUH PE3YIbTAaTOB TO3HABATEILHON 1
HPAaKTHYECKOH eSITEIbHOCTH.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM IJIaHe

CornacHo JeHCTBYIONIEMY B IIIKOJIC Y4€OHOMY TUIAaHY M C YY4E€TOM HAIpaBJICHHOCTH KJlacca,
pabouas nmporpamma MpeaycMaTpruBaeT CIASAYIOIINE BaApHaHThl OpraHu3alliy mpolecca
oOyuenus: B 11B kitacce npouiIbHOIrO Kilacca 1o XUMUU Tpe/noaraercs ooyueHue B 00beme
102 yacos.

KoHTposbHbIe padoTHI - 5 9acoB, MPAKTUYSCKUE padOTHI — 8 YacoB.

DaKTOIOTUYECKAs YaCTh IPOTPaMMBbI BKITFOYAET CBEACHHS 00 HEOPraHUIECKUX U OPTaHUICCKUX
BellecTBax. YueOHbIl MaTeprai oToOpaH TakKUM 00pa3oM, 4TOOBI MOKHO ObLIIO O0BSCHUTH HA
COBPEMEHHOM H JJOCTYITHOM JIJISI YUaINXCsl YPOBHE TCOPSTUUCSCKUE TIOJIOKEHUS, H3ydaeMbIe
CBOMCTBA BEIIECTB, XUMUICCKHUE IMPOIIECCHI, MPOTEKAIOIINE B OKPYKAIOIIEM MHpE.

B HU3Y4YCHUU KypCa SHAYUTCIIbHAA POJIb OTBOAUTCA XUMHUYCCKOMY SKCIICPUMCHTY: IPOBCACHHIO
MMPAKTUYICCKUX pa60T n J'Ia60paTOpHLIX OIIBITOB, HECJIOKHBIX SKCIICPUMCHTOB U OIMMCAHUIO UX
PE3yJIbTAaTOB, CO6J'II-OI[CHI/IIO HOPM U IIPpaBUJI ITIOBCACHUSA B XUMHUYCCKUX na6opaTopH;1X.

[Tporpamma npeaycmarpuBaeT GopMUpPOBaHUE Y ydaluxcs o0I1eydeOHbIX YMEHUI U HaBBIKOB,
YHHUBEPCAIbHBIX CIIOCOOOB IE€ATEILHOCTH U KIIOUYEBBIX KOMIIETEHIIMI. B 3TOM HanpaBieHuu
IPUOPUTETAMU JUIsl yUeOHOTo npeiMeTa XuMUs B cTapliel IKoje Ha MPo(pUILHOM YPOBHE
ABJISIFOTCS: YMEHUE CAMOCTOSITEIBHO U MOTUBUPOBAHHO OPTaHU30BBIBATh CBOIO IT03HABATENIBHYIO
NeSITeIbHOCTh (0T OCTAHOBKH II€JTH J10 MOJIYYEHHs U OLIEHKU Pe3yJIbTaTa); UCI0JIb30BaHHE
3JIEMEHTOB MPUYNHHO-CIIEJICTBEHHOT'O U CTPYKTYPHO-(PYHKIIMOHAIBHOTO aHAJIN3a;
UCCIIEIOBAHNE HECIIOXKHBIX PEAIBHBIX CBA3EH U 3aBUCUMOCTEN; OIIPEIEICHUE CYIIIHOCTHBIX
XapaKTEpUCTHK U3y4aeMOTo 00bEKTa; CAMOCTOATEIbHBINA BEIOOP KPUTEPHUEB ISl CPAaBHEHUS,
COIIOCTABJICHHUS, OLIEHKH U KJIacCcu(UKaUN 00BEKTOB; MOMCK HY>KHOW HH(POPMALIUH 110
3a/laHHOM TeMe B UICTOYHHMKAX Pa3IMYHOTO THUIIA; YMEHHUE Pa3BEPHYTO 0OOCHOBBIBATDH CYKICHUS,
JlaBaTh OINpeJieeHus], IPUBOJIUTD JOKA3aTeIbCTBA; O0bSICHEHNE N3YUEHHBIX MOJIOKEHUH Ha
CaMOCTOSITENIbHO MOJOOPAHHBIX KOHKPETHBIX MPUMEPAX; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO
MOBEJCHUS B OKPYKAIOIIECH Cpe/le, BBITIOJHEHHUE B IPAKTUYECKON NEATEIbHOCTH U
MOBCEIHEBHOM JKHU3HH SKOJIOTMUYECKUX TPEOOBAHUI; NCIIOJIb30BAHNE MYJIbTUMEINHHBIX
pPECypCcoOB U KOMITbIOTEPHBIX TEXHOJIOTH 111 00pabOTKH, Nepeadu, CUCTeMaTU3alluu
uH(popMalnu, co3laHus 0a3 TaHHBIX, IPE3EHTAIUN PE3yJIbTaTOB MO3HABATENILHOMN U
IIPaKTUYECKON JEATEIbHOCTH.

2. TpeOoBaHUs K YPOBHIO IIOATOTOBKHU BbIIYCKHHUKOB.
B pesynomame usyuenus xumuu Ha npo@uibHom ypoeHe YUEHUK O0JIHCEH
3HAThH/IIOHUMATH:

POIb XUumuu 6 eCmecmeo3Hanuu, €€ CBSI3b C IpYyTUMH €CTECTBEHHBIMH HayKaMH, 3HAUYCHNUE B
YKU3HU COBPEMEHHOT0 00IeCTBa;



eajicHenmue XumuiecKue NOHAmMUA . BENECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, Macca
aTOMOB ¥ MOJICKYJI, HOH, aJUIOTPOITHSI, HYKJIH/Ibl H H30TOIIbI, aTOMHBIE S-, P-, d-opOuTau,
XUMUYECKAsl CBS3b, dJIEKTPOOTPULIATEIIbHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS,
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00beM, BellecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUsI, KOMIUIEKCHBIE COEAMHEHUS, JUCIIEPCHBIE
CUCTEMBI, UICTUHHBIE PACTBOPBI, JJIEKTPOJIUTUYECKAS TUCCOLMALINS, KUCIOTHO-OCHOBHBIE
peaKuuu B BOJHBIX PACTBOPAX, THAPOJINA3, OKUCICHUE U BOCCTAHOBIICHUE, DIIEKTPOJIN3, CKOPOCTh
XMMHUYECKON peakluy, MeXaHU3M PeaKLuu, KaTalanu3, TeIIoBol 3 ekt peakinu, SHTaIbIMS,
TEIUIOTa 00Pa30BaHMsL, SHTPOIIUS, XUMHUECKOE PaBHOBECHE, KOHCTAHTA PaBHOBECHS, OCHOBHBIC
THUIIBI PEAKLUN B HEOPTaHUYECKOM U OPraHU4eCKON XUMMUY;

OCHOGHbIE 3AKOHblL XUMUU . 3AKOH COXPaHCHHUA MacChl BCIICCTB, HCpI/IOI[I/I‘IGCKI/Iﬁ 3aKOH, 3aKOH
NOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po, 3aKOH HeﬁCTBYIOHIHX MacC B KMHCTUKE U
TEPMOANHAMHKE;

OCHOBHbIEC meopuu Xumuu:. CTpOCHHUA aTOMaA, XHUMHYCCKOH CBs3U, SHCKTPOHHTH‘ICCKOﬁ
Jucconuanuu, KNCJIOT U OCHOBaHHﬁ, CTPOCHUA OPraHUYCCKHUX COCTMHEHUM (BKJ'IIO‘IEISI
CTepeOXI/IMI/II-O), XUMHUYCCKYIO KUHCTUKY U XUMUYCCKYIO TCPMOJANHAMUKY

Knaccupukayuio u HOMEHKIamypy HEOpraHnueCKuX U OpraHuueCKUX COCIUHEHUI;

seuiecmea u mamepuaivl, WIUPOKO UCROJIb3YyeMble 6 NPAKmUKe:. OCHOBHbBIC MCTAJIJIBI U
CILJIaBBI, Fpa(bHT, KBapi, CTCKJI0, HEMCHT, MUHCPAJILHBLIC y,Z[O6p€HI/I${, MHHCPAJIBbHBIC U
OpTraHU4Y€CKUC KHUCJIOTHI, IICJI04YH, aMMHAK, HCKYCCTBCHHBIC BOJIOKHA, KaAY1YKHU, I1JIaCTMACCHI,
JKMpPbI, MblIa 1 MOIOIIIE CPCACTBA,

yMeThb:
Ha3bl6amp N3YUYCHHBIE BEILIECTBA [0 «TPUBUAIBHON» U MEXIYHApOAHON HOMEHKJIATypaMm;

onpeodenams. BATICHTHOCTb U CTEIICHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB, 3apsi] MOHA, TUIT
XAMHUYECKOM CBSI3H, IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, TUIl KPUCTAJIIMYECKON PELIETKH,
XapakTep Cpelibl B BOJHBIX PACTBOPAX, OKUCIUTENb U BOCCTAHOBUTEIIb, HAITPABICHUE CMEIICHUS
paBHOBECHSI MO BIUSHUEM PA3IUYHBIX (JaKTOPOB, H30OMEPHI U TOMOJIOTH, PUHAIUICKHOCTh
BEILIECTB K PAa3JIMYHBIM KJIACCAM OPTraHUYECKUX COCAUHEHUH, XapaKTep B3aUMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX, THIIbI PEAKIUI B HEOPTAHUYECKON U OPTaHUYECKOU XUMUMU;

xapakmepu3zoeams: S- , P- 1 d-271€MEHTEI 110 UX TOJ0KEHHIO B Hepnonnqecxoﬁ CHUCTEMCE
I[.I/I.MeHL[eneeBa; O6H.II/IC XUMHYECKHE CBOMCTBA MCTAJJIOB, HCMCTAIJIOB, OCHOBHBIX KJIACCOB
HCOPTaHNYCCKUX COG,Z[I/IHCHI/II\/’I;

00bACHAMY . 3aBUCUMOCTh CBOHCTB XMMUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX UM BEILIECTB OT
nonoxxenus B [lepnoanueckont cucreme /.M. MenneneeBa; 3aBUCUMOCTb CBOMCTB
HEOPraHMYECKUX BEIIECTB OT UX COCTaBa M CTPOCHUS; IPUPOAY U CIIOCOOBI 00pa3oBaHUs
XUMHUYECKOHN CBSI3H; 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEAKINH OT pa3IUYHbIX (DaKTOPOB;

6bINOJIHAMb XUMUYECKUI IKCREPUMERM T10: PACIIO3HABAHUIO BAXKHEUIIINX HEOPraHUYECKUX U
OpTraHUYCCKUX BECIICCTB, MOJYUCHUIO KOHKPETHBIX BEHICCTB, OTHOCAIINUXCA K U3YYCHHBIM
KJaccaMm COSIUHEHUIM;

nPO6oOUms PacyeThl 10 XUMHUECKUM (POpMyJiaM U ypaBHEHUSM Peaklnii;

ocyuecmenamey CaMOCTOSITENbHBIN MOUCK XUMHUECKOW HH(POPMALIUHU C UCTIOIb30BAHUEM
Pa3IMYHbBIX UCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX U HAYYHO-TIONMYJSPHBIX U3AaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETA); HCIOIB30BaTh KOMITbIOTEPHbBIE TEXHOJIOTUI
JUis 00pabOTKHU U Mepeaund HHPOPMALIMH U ee MPeJICTaBIeHHs B Pa3InYHbIX (hopMax;

HCIIOJB30BAaTh HpHOGpCTeHHLIC SHAHUA U YMCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH U
MMOBCEAHEBHOM KU3HU IJIS:



MIOHHUMAaHUSA II100aIbHBIX HpO6J’ICM, CTOAINUX NCPEA YCIIOBCUCCTBOM: 9KOJIOT'MUCCKUX,
SHCPICTUUCCKHUX U CBIPLCBBIX;

00BICHCHUS XUMHUYCCKHUX SIBJIGHI/If/’I, MPOUCXOAAIIHNX B IIPUPOJC, 6LITy 1 Ha IMPOM3BOACTBE;
OKOJIOTMYECKH I'PaMOTHOI'O IIOBCACHUS B Oprn(a}omeﬁ cpeac;

OLICHKH BJIMAHUSA XUMHUYCCKOI'O 3aIrpsA3HCHUA oxpymaromeﬁ CpE€AbI HAa OpraHru3M 4YC€JIOBECKA U
APYruec )XUBbIC OPraHU3MBbI;

0e30macHol paboTHI ¢ BENIECTBAMH B TaOOPAaTOpHH, OBITY U HA TIPOU3BOICTBE;

ONpCACIICHHUA BO3BMOXKXHOCTHU MMPOTCKAHUA XUMHUYCCKUX npeBpameHMﬁ B Pa3JIMYHBIX YCIIOBUAX U
OLICHKH HUX HOCHeﬂCTBHﬁ; paciio3HaBaHUA U I/I,Z[eHTI/I(i)I/IKaHI/II/I BaKHEHIIINX B€HICCTB U
MaTE€pHaJIOB; OLCHKHU Ka4€CTBa MMUTHEBOM BOJABI 1 OTACIBHBIX IMUIICBBIX IIPOAYKTOB,

KpI/ITI/I‘leCKOﬁ OILICHKHU JOCTOBEPHOCTHU XHUMHYECKOM I/IH(l)OpMaI_II/II/I, HOCTyrIaIOI_Heﬁ U3 PA3JINIHBIX
HNCTOYHHKOB.



3. Coneprkanue TeM yueOHOro Kypca.
OBLIASA XUMUSA
11 knace. 102 y/roa; (3 4/ Hen.)

Tema 1. Ctpoenne atoma (10 4)

ATOM — CJIO)KHAs YacTHIA. SIApo U 3neKTpoHHAs 000104Ka. JloKa3aTrenbecTBa CI0KHOCTH
CTPOECHHS aTOMa: KaTOJIHbIE U PEHTI€HOBCKHE JTyuH, GoTodPdeKT, pauoakKTUBHOCTh. OTKpPHITHE
AJIEKTPOHA, TPOTOHA U HelTpoHa. Monenu crpoenus atoma (Tommcona, Pesepdopna, bopa).
Muxkpomup u Mmakpomup. Jlyanusm yactui MUKpomupa. KBaHTOBO-MeXaHUYECKHE
MPEJICTABICHUS O CTPOCHUU aTOMA.

CocrosiHue 21eKTPOHOB B aroMe. HyKIOHBI: TpoTOHBI 1 HeUTpoHBI. Hykmuasl. M3006aps! u
n3otonbl. KBaHTOBO-MeXaHWYECKUE MPEACTABICHUS O IPUPOAE MEKTPOHA. DIEKTPOHHOE
o0mnako u opoutans. KBantossie uncna. ®opma opOutaneii (s, p, d, f). JuepreTudeckue ypoBHU
U moxypoBHH. CTpOEHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB. DJIEKTPOHHBIE KOH(PHUTYpauu
aTtoMoB anieMenToB. [Ipuniun [Taynu u npasuno ['ynaa, npaBuno KieukoBckoro.. 31eKTpoOHHO-
rpadudeckre GopMyIbl aTOMOB 3JIeMeHTOB. OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS aTOMOB
XpoMa, MeJii, cepedpa U Ipyrux. DIeKTPOHHAs KiIacCU(PHUKAIUs 3JIEMEHTOB: s-,p-, d- u f-
CEMENCTBA.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. BaneHTHbIE 251eKTpoHbl. BaneHTHbie
BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB, 00YCIOBICHHBIC YUCIIOM HECTIAPEHHBIX
3JIEKTPOHOB B HOPMAJILHOM U BO30Y>KICHHOM COCTOSTHUSIX. [lpyrue dhakTopsl, onpeaensonme
BaJICHTHBIC BO3MOKHOCTH aTOMOB: HAaJTUYHE HETIOICTICHHBIX AJICKTPOHHBIX MMap U HAJTUYHE
CcBOOOIHBIX opOuTaniell. CpaBHEHHE MOHATUM «BAJCHTHOCTHY» U «CTETICHb OKUCIICHUS».

[Tepuoanueckuii 3aKOH U MEPUOIAYECKAsA CUCTEMA XUMHUYECKUX 3JieMeHToB /1. 1. MeHn-neneesa
U CTpoeHHe aToMa. [IpenoclIKy OTKPBITHS IEPUOJNYECKOIO 3aKOHA: HAKOIUIEHHE
dakToIornuecKoro Marepuaia, paborsl npeamectseHHUKOB (M. f. bepuenuyca, U. B.
HeGepeitnepa, A. O. lllankyprya, Jx. A. Hetonenaca, JI. FO. Meiiepa); cbe31 XUMUKOB B
Kapncpya. JInunoctaeie kauectsa J[. 1. Menneneesa.

Otxpertue J1. 1. MeneneeBsIM nepuoiuueckoro 3akona. [lepsas popmynupoBka
nepuoanydeckoro 3akona. Ctpykrypa Ilepuoanueckoit cucteMsl 37eMeHTOB. ['opru30oHTaNbHAs,
BEpPTHUKAJIbHAS U JMaroHajbHasi IEPUOANYECKNE 3aBUCHMOCTH.

[Tepuoaunueckuii 3akoH U ctpoerue aroma. Mzotonsl. CoBpeMeHHasi TPAaKTOBKA MOHSATHS
«XUMHMYECKHH 31eMeHT». 3akoHOMepHOCTh Ban-nen-bpyka — Mo3snu. Bropas dopmynuposka
nepuoandeckoro 3akoHa. Ilepuonnyeckas cucrema /I. 1I. Menneneesa n ctpoeHue aroma.
Pu3HYEeCKU CMBICI IOPSAKOBOIO HOMEPA AIEMEHTOB, HOMEPOB IPYIIIbI U Iepuoaa. IIpudannsl
WU3MEHEHUS METAJUIMYECKUX U HEMETAJIUTMYECKUX CBOMCTB 3JIEMEHTOB B IpyMIax U NEepUoiax, B
TOM 4Hcie 00IbIINX U CBepXO0onbIuX. TpeThs popMyTupoBKa NEPUOTUIECKOTO 3aKOHA.
3Ha4YeHME NMEPUOANIECKOr0 3aKOHA U TEPUOANIECKON CUCTEMBI XUMHUYECKHX A1eMeHTOB [[.1.
MeneneeBa i pa3BUTUS HAYKH U TIOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Jemoncrpanuu. ®otordpdexrt. Karonnslie myun (37€KTPOHHO-TTyYeBbIe TPYOKH), MOAETN
ANIEKTPOHHBIX 001aK0B (OpOuTasneil) pa3nuunoit hopmsel. Paznuyunble BapHaHThI TaOIUI]
[Tepuoanueckoii cucreMbl xuMudeckux nemenToB J.M.MenneneeBa. O6pasipl MPOCTHIX
BEIIECTB, OKCUIOB M THIPOKCHIOB DIIEMEHTOB 3-TO IMEPHOAA U IEMOHCTPAITUS UX CBOHCTB.

Tema 2. Ctpoenue BemecTBa. J{ucnepcHplie cucreMbl 1 pacTBopbl (16 4)



Xumuueckas cBs3b. EnuHas npupojaa XuMu4deckoi cBa3u. [IoHsITHE 0 XUMUYECKON CBS3M KaK
npolecce B3auMOJEHCTBUS aTOMOB ¢ 00pa30BaHUEM MOJIEKYJl, HOHOB M paJiuKanoB. Buel
XUMHUYECKOH CBsI3U. AMOp(HBIEC U KpUCTAJUIMYECKHE BeliecTBa. VloHHas XUMu4ecKkas CBsI3b U
MOHHBIE KPUCTAJUINYECKUE petieTKU. CBOMCTBA BEIECTB C HOHHOM KPUCTAININYECKON
pemerkoid. KoBaneHTHast XuMuueckas CBsi3b MeTo/1 BAJICHTHBIX CBSI3eH B 00pa30BaHUU
KOBaJICHTHOH CBSI3U. DJIEKTPOOTPULATEIBHOCT U PA3HOBUIHOCTH KOBAJICHTHOM CBSI3H 10 TOMY
NpU3HAKY: MoJIApHast U HenoysipHas. Crioco0 mepekpbIBaHus 3JICKTPOHHBIX OpOuTaiei u
KJIaccu(puKalus XUMHUYECKON CBA3U IO ATOMY IPU3HAKY: G- U M-CBsI3U. KpaTHOCTh KOBaJIEHTHBIX
CBsi3el M UX KJIacCH(UKALKs IO ATOMY MPU3HAKY: OJWHApPHAs, 1BOMHas U T.4. CBoiicTBa
KOBaJICHTHOM XMMHUYECKOM CBSI3U: HACHIIIAEMOCTb, HAIIPaBJIEHHOCTD, JUIIOJbHBII MOMEHT.
ITostpHOCTB CBSI3U U NOJIAPHOCTH MOJIEKYJl. Kpucrammueckoe CTpOCHHE BEIIECTB C 3TUM TUIIOM
CBSI3U, NX (PU3UYECKUE CBOICTBA.

Mertammdeckas XuMudeckas cBsi3b. OU3MUECKUE CBOMCTBA METAIOB KaK (DYHKITUS
METaJUIMYECKON CBSI3U U METAJUIMYECKON PEIIETKU.

Bopopoanas cBsizb 1 MexaHu3M ee 00pa3zoBaHus. MeXMONIEKYISIpHbIE U BHYTPUMOJIEKYISIPHBIE
BOJIOPO/IHBIE CBSI3U. DPU3NUECKHE CBOMCTBA BEIIECTB C BOJOPOIHOM CBA3KI0. bronornueckas
POJIb BOJIOPOIHOM CBSI3M B OPraHU3ALMU CTPYKTYP OMOTIOIMMEPOB.

BanneppaaibcoBo B3aumoaeicTue. EnuHas npupoia XMuMAYECKUX CBSI3€H: HOHHAS CBSI3b KaK
IIpElIebHBIN Cilydall KOBaJICHTHOM MOJISPHOM CBS3U; IEPEXO/L OJHOTO BU/IA CBSA3U B IPYIOM;
pa3HbIe BUJIBI CBSI3U B OJTHOM BEILIECTBE U T. 1.

['mbpuausanus opobutaneit u reomeTpust MosieKyil. Teopust rubpuaAN3aLuu U OTTAIKUBAHUS
BaJIEHTHBIX Nap. Tunel rubpuansanuu: sp3-rudpuausanus y alkaHoB, BOJbl, aMMHaKa, ajiMa3a;
sp2-rubpuansanus y coeAMHEHUH 6opa, alKeHOB, apeHOB, TUEHOB U rpaduTa; Sp-rudpuau3anus
y COeTMHeHUH OepuiuIns, alTIKUHOB U KapOuHa. ['eoMeTpus MOJIeKysl Ha3BaHHBIX BEILECTB.

Teopus crpoenns xumudeckux coequHennii A.M. byrneposa. [Ipeanocbuiku co3ganus Teopun
CTPOEHUSI XUMUYECKUX CoelMHEeHuI: paboThl npeamectBeHHUKOB (JK.b. [ltoma, @. Benep, H1.D.
Kepap, @.A. Kekyne), cbe3n ectectBoucnbitareneil B llneiiepe. JInunoctHbie kauecTBa A.M.
Bbytneposa. OCHOBHbBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEAMHEHUN
Y COBPEMEHHOW T€OpUU CTpoeHHUs. M30MepHst B OpraHu4ecKoil 1 HEOPTraHUIECKOW XUMUH.
B3anmHOe BiIMsIHME aTOMOB B MOJIEKYJIaX OPraHMYECKUX U HEOPraHUYECKUX BELIECTB.

OCHOBHBIE HalpaBJIEHUS] PA3BUTHUS TEOPUHU CTPOCHHSI OPTraHUYECKUX COSAMHEHUH (3aBUCUMOCTb
CBOICTB BEIIECTB HE TOJIBKO OT XUMUYECKOT'0, HO U OT UX 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOTO
ctpoenus). UHAyKIMOHHBIN U Me30MepHbIi 3 dexTr. CTepeoperyaspHOCTb.

JlnanekTuyeckrue OCHOBBI OOIIHOCTH JBYX BEAYLIMX TEOPUH XUMUU. J[naneKTHYeCKHe OCHOBBI
oOmHoCcTH nepuoauueckoro 3akona J[.M. Menneneea u Teopuu ctpoenust A.M. bytieposa B

CTaHOBJIEHUH (pabOThI MPEIIECTBEHHUKOB, HAKOIUIEHHE ()aKTOB, y4acTHE B Che3/jaX, PyCCKUI
MEHTAJMTET), IpeickazaHuu (HOBbIE d7ieMeHTHl - Ga, Se, Ge 1 HOBBIE BEIIECTBA - U30MEPHI) U

pa3BUTHU (TpH POPMYTUPOBKH).

[Tomumeps! oprannueckue U Heopranudeckue. [lonmnmepsl. OCHOBHBIE TOHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: «MOHOMEDPY, «IIOJIUMEP», «MAKPOMOJIEKYIIa»,
«CTPYKTYpPHOE 3BEHO», «CTENEHb MMOJIMMEPU3ALIUI», «MOJIEKYIsIpHas Maccay. CrocoOsl
MOJIyYEHUS TOJIMMEPOB: PEAKIIUH MOJIMMEPU3ALIUN U TTOJIUKOHAeHcaui. CTpoeHHE MOJIMMEPOB:
reoMeTpuyueckas ¢opmMa MakKpoOMOJIEKYJ, KPUCTAIUIMYHOCTh U aMOP(HOCTb,
cTepeoperyisipHocTs. [lonumepsl opranndeckue u Heoprannueckue. Kayuyku. Ilnactmaccsl.
Bonokna. buononnmMepsl: 6e1KH U HyKJICMHOBBIE KUC-JIOTHI. Heopranuueckue noiauMepbl
ATOMHOT'O CTPOEHHUS (QJTOTPONHbIE MOIU(DUKALINN YTIIEPOJIa, KPUCTAJUINYECKUN KPEMHHUIH,
CEJIEH U TEJUTYp LIETIOYEYHOr0 CTPOEHUS, AMOKCHU] KPEMHHUS U Jp.) U MOJIEKYJISIPHOTO CTPOCHHUS
(cepa rutacTHueckas u ap.).



[TonsiTre «ucnepcHas cucreMay. YnucTeie BemlecTBa u cMecu. Kimaccudukarss XuMU4IecKux
BemecTB 1o unctote. CocraB cMecei. PactBopbl. PacTBopumocTs BemecTs. Kinaccudukarus
PacTBOPOB B 3aBUCUMOCTHU OT COCTOSIHUSI PACTBOPEHHOTO BEIIECTBA(MOJIEKYIISIPHBIE,
MOJIEKYJIIPHO-MOHHHBIC, HOHHBIE). THIIBI PACTBOPOB IO COJICPKAHUIO PACTBOPEHHOTO BEIIECTBRA.
KoHueHTpanus pacTBOpoOB.

[TonsTHe 0 nUCHepcHBIX cucTeMax. JlucnepcuonHas cpena u aucnepcHas ¢asa. Tuns
JTUCIIEPCHBIX CUCTEM U UX 3HAUEHUE B MPUPOJIE U KU3HU YelloBeKa. J(ucrepcHble CUCTEMBI ¢
KUJKOW CpeIoii: B3BECH, KOJUIOMIHBIC CUCTEMBI, MX Kiaccupukanus. 301u u renu. ekt
Tunnans. Koarynsauus. Cunepesuc B ressx.

Pacuernsble 3agaun. 1. Pacuers no xumuyeckum popmynam 2. Pacuersi, cBS3aHHBIE C
HOHATUSAMH «MaccoBas JOJs» U «00bEeMHas J10J1s1» KOMIIOHEHTOB cMecH. 3. Boruncnenue
MOJIIPHOM KOHLEHTPALlUU PACTBOPOB.

JemoHcTpanuu. Mozeny KpUCTaJUIMYECKUX PEIIETOK BELIECTB C pa3IMUHbIM TUIIOM CBA3EH.
Mogenu MOIeKy pa3InyHON reoMeTpuu. Moienn KpUCTAIUIMYECKHUX PEIIETOK aaMasa v
rpaduTa. Mojenu MoJeKysl H130MEepOB CTPYKTYPHOM M IPOCTPAHCTBEHHON n3omepun. Mojenu
KPUCTANIMYECKUX PEIIETOK METAJLIOB.

Kosekmust miactMace ¥ BOJI0KOH. O0pa3iibl HEOPraHHUECKUX MOTMMEPOB: CEPhI TTACTHYECKOM,
docdopa kpacHoro, kBapia u ap. Moaemu moitekyn 6enkoB u JJHK. O6pa3iibl pa3muvHbIX
cucteM c xuakoi cpenoit. Koarymsus. Cunepesuc. Dddext Tungas.

JlabopaTopHble onbITHI. 1. 3HAKOMCTBO C KOJIJICKIIMEH MUIIEBBIX, MEAUIIMHCKUX U
Ounonoruueckux reneit u 3omaeil. 2. [lonydyenue komionaHoro pactsopa xyopuaa xenesa(lll)

Tema 3. XuMuueckue peakuuu (25 4)

Knaccugukanus XuMHUUecKuX peakluii B OpraHMueckoi U Heopranudeckoit xumui. [lonarue o
XUMHUUYECKON pEeaKINK; €€ OTINYHE OT sJIepHON peakuuu. Peakuuu, uaymue 6e3 u3MeHeHus
KAaueCTBEHHOI'0 COCTaBa BEILECTB: AJJIOTPONU3ALM, U30MEPU3aLlUs U monuMepusanus. Peakiumy,
UAYIIME C U3BMEHEHNEM COCTaBa BEIIECTB: 110 YHUCIIY U COCTaBY pearupyrommx 1 00pa3yromuxcs
BEIIECTB (Pa3oKeHus, COeTMHEHNS, 3aMeILIeHHsI, 0OOMEHA); TI0 U3MEHEHHUIO CTETIEHEeH OKUCIIEHUs
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U HE OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE PEAKIINH); 10 TEINIOBOMY 3 (deKTy (3K30- U 3HJ0TEpMHUYECKUE); 1Mo (ase
(roMo- ¥ reTeporeHHbIe); M0 HaINlpaBJIEHUIO (00paTUMbIe U HEOOpATUMBIE); TIO UCIIOJIB30BAHUIO
KaTaJnzaropa (KaTaJIMTHYECKUE U HEKaTATUTHUECKHUE); IO MEXaHU3MY (paJuKalbHbIE U
MOHHBIE); 110 BUAY SHEPTUH, MHUIIUHPYIOLIEH peakuio (GOoTOXUMHUYECKUE, paAHallUOHHBIE,
AIIEKTPOXUMHUYECKHE, TepMOXUMUUeckue). OcoOeHHOCTH KilacCU(UKalnU peakiuil B
OpraHMYeCcKOl XUMUHU. BEposATHOCTh MPOTEKaHN XUMHUUECKUX pEeaKIUi. 3aKOH COXpaHEHHUS
SHEpPruu. BHyTpeHHss SHEpTrHsl U 9K30- U SHA0TEpMUYECKHe peakuu. TemtoBoi 3pdext
XUMHUYECKHX peakuuil. Tepmoxumuueckue ypaBHeHus. Temnnora oopazoBanus. [lonarue o0
sHTanenuu. 3akoH [.U. ['ecca u cnenctBus u3 Hero. DuTponus. DHeprus [ u66ca. Bo3amoxxHOCTH
[IPOTEKaHUs PEAaKLUK B 3aBUCUMOCTH OT U3MEHEHUs] D)HEPTUU U DHTPOIIHH.

CxopocTb xumMuueckux peakuuid. [Tpenmer xumnueckoil kunetuku. [lonstue o ckopoctu
peakuu. CKOpOCTh TOMO- M T€TEPOT€HHOM peaklny. DHEprusi akTUBALUU. DJIEMEHTapHbIE U
CJIOXHBIE peakiMK. PaKTOpBl, BIUSAIOLINE HA CKOPOCTh XUMUYECKONW PEAKIUU: IPUpoJa
pearupyronmx BeniecTs; TeMieparypa (3akon Bant-I'odda); konieHTparus (OCHOBHON 3aKOH
XUMHUYECKON KMHETHKH); KaTamu3aTopbl. Katanus: roMmo- u reTeporeHHbli; MeXaHu3M JecTBUs
karanu3aTopoB. depMeHThl. VX cpaBHEHHE C HEOPraHUYECKMMH KaTallu3aTOPaMHU.
depMeHTAaTUBHBIN KaTajlu3, €ro MexaHu3M. HrHOUTOpPbI U KaTaIMTHYECKUE /bl 3aBUCUMOCTb
CKOPOCTH peakliii OT TOBEPXHOCTU CONPUKOCHOBEHHUS PEArupyIOLUX BEIECTB.

O6paTI/IMOCTB XHUMHUYCCKUX peaKuHﬁ. XHMHYECKOe paBHOBECHC. IloHsTHE O XUMHUYECKOM
paBHOBECHUM. PaBHOBecHBIC KOHICHTpalHuu. HI/IHaMI/I‘IHOCTB XUMHUYCCKOI'O paBHOBECH .



Koncranra paBHoBecus. Cmenienue paBHoBecus. akTopsbl, BIUSIONIME HA CMELIEHUE
paBHOBECHS: KOHLIEHTpanus, JaBiieHue u temreparypa. [lpunuun Jle-Ilarense.

DIEKTPOTUTHUYECKAS TUCCOIHANINS. DIEKTPOIHUTHI U HEAJICKTPOIUTHI. DIEKTPOIUTHUECKAS
Jucconuanu. Mexanuzm Aucconuran BEIICCTB C pa3JIMUHbIM TUIIOM XHUMHUYECKOU CBS3H.
CpoiicTBa noHOB. KaTnoHbI 1 aHHOHBI. KHCIIOTHI, COJTH, OCHOBAHHUS B CBETE AIICKTPOIUTUICCKOM
nuccorranuu. CTeneHb AMeKTPOTUTUICCKON TUCCOIHAIINH, €€ 3aBUCHMOCTD OT ITPHPO/IbI
AJIEKTPOJIMTA U ero KoHIeHTpanuu. KoncranTa qucconnanuu. CTyrneHvarast IUCCOUaryst
ANIEKTPOJIUTOB. Peakinu, npoTeKaromue B pacTBOpax MeKTpoautoB. [Ipoussenenue
PacTBOPUMOCTH.

Bonopoansiit nokazarens. {uccounanus Boasl. Koncranrta auccouuanuu Boasl. MoHHOE
npowusBesieHre BoAbl. Bogopoanslii mokazarens pH. Cpenbl BOIHBIX pacTBOPOB 3JIEKTPOJIMTOB.
3HaueHue BOJOPOJIHOTO MOKa3aTelNs Uil XUMHUYECKIX U OMOJIOrMYECKUX MPOLIECCOB.

I'maponus. Ionstue «ruapoausy. 'maponaus kak oOMeHHbIH npornecc. ['uaponus opraHuyeckux
coenuHeHUH (yriaeBo1oB, 6enkoB, AT®) — kak XuMHUYecKasi OCHOBa OOMEHA BEIIECTB U KaK
OCHOBA SHEPreTUYECKOro OOMEHa B JKUBBIX OpraHu3Max. [ 'uaposn3 opraHnueckux BELIeCTB B
IIPOMBILUIEHHOCTH. [ MApOIIN3 HEOPraHUYECKUX BEUIECTB. I HIPOIN3 COIEN - TP CiIydasl.
Crynenuatslii ruaponus. Heo6partumeliil ruaponus. [Ipaktnueckoe npuMeHeHne THIPOIN3a.

PacuerHbie 3agauu. 1. PacueTsl 10 TEPMOXUMHYECKUM YpaBHEHUSAM. 2. Boruncienue
TEII0BOTO 3 eKTa peakiiu Mo TeraoTaM 00pa30BaHusl pearupyoIIruX BEIIEeCTB U MPOAYKTOB
peakmuu. 3. Onpexnenenue pH pactBopa 3a1anHON MOJISIpHOM KOHLIeHTpaluu. 4. Pacuer cpenneit
CKOPOCTH PEAKIMH MO KOHLIEHTPALUSIM pearupyrolux BemecTs. 5. Beruncnenus ¢
UCTIOJIB30BAHUEM TMTOHSTHUS «TEMIIEPATYPHBIH KOAPPHUIIMEHT CKOPOCTH PEAKIIUM». 6.
Haxos1eHre KOHCTaHThl pABHOBECHS PEAKLIMHU 110 PABHOBECHBIM KOHIIEHTPALIUSIM U
ONpeIeJICHUE UCXOIHBIX KOHLIEHTPALlUi BEILIECTB.

JeMoHcTpanuu. AJUIOTPONTHBIE TIpeBpalieHus cepsl U hocdopa. Monenu H-OyTaHa u
n3o0ytana. [lomyueHnue KUCIOpoia U3 MEPOKCHIa BOJOPOAA U BOJIBI; ACTUIpATAINS ITAHOJIA.
[enouka npespamennii P — P205 — H3PO4; cBoiicTBa CONSHON U YKCYCHOW KHUCIIOT;
peaKkIuu, uaylre ¢ 00pa3oBaHUEM OCaJIKa, Ta3a U BOJIbI; CBOMCTBA METAJIIIOB; OKHUCIICHUE
albAETU/Ia B KUCIOTY U CIUPTA B albAerul. Peakiuu ropeHus; peakiuu SHI0TEPMUYECKHIE Ha
MIpUMEpPE PeaKIuu pa3ioKeHus (ITaHOJA, KATMHHON CEIUTPhI, U3BECTHSKA WM MeJia) U
HK30TEPMHUUECKUE HA IPUMEPE peakiuii coearnHeHus (odeciBedrnBaHe OPOMHO BOJBI U
pacTBopa nmepMaHraHara Kajius STUJICHOM, TallleHue U3BECTH U Jp.). B3anmoselicTBre HKa ¢
pPacTBOpPAMHM COJISTHOM M CEPHOM KHCIIOT MPU Pa3HbIX TEMIEpATypax, MPH pa3HbIX
KOHIICHTPAIUAX COJITHOW KUCIIOTBI;, pa3IOKeHHE MEPOKCHIa BOJOPO/Ia C TTOMOIIBIO OKCHA
mapranna (IV), karan a3sl cbIporo msica u ceiporo kaproderns. BsaumoneiicTBue nuHka ¢
pa3IUYHON MOBEPXHOCTHIO (TTOPOIIKA, TIBIUIN, TPAHYII) C KUCIOTOW. MOJIENb «KUIISIIETO CIIOS.
Cwmemenue paBHoBecus B cucteMe Fe3+ + 3CNS- < Fe(CNS)3; oMmbuieHHE KUPOB, peakiiuu
sTepuduKaIK. 3aBUCUMOCTb CTETICHH DJIEKTPOJIUTUYECKON JUCCOMMAIINN YKCYCHON KHCIIOTHI
ot pa3basnenus. CpaBuenue coiicts 0,1 H pacTBOpoB cepHOi U CEpHHUCTOM KUCIOT;
MYpPaBbUHOM M YKCYCHOM KHCIIOT; TUIPOKCHIOB JINTHSI, HATPUS U Kalus. HaIuKaTopsl 1
M3MEHEHHE UX OKPACKH B PA3MUYHBIX cpeniaXx. CepHOKUCITBIN U (pepMEHTATUBHBIN THIPOIH3
yrieBo0B. [ naponu3 kapOoHaTOB, Cyab()aTOB, CUIIMKATOB MIEJIOYHBIX METAJIJIOB; HUTPATOB
nuHka win ceunua (II). I'maponus kapbuna Kaibius.

Jladoparopublie onbITh. 3. [TonydeHne Kkucaopoaa pa3iokeHHEM IEPOKCHIA BOIOPOaA U (HITH)
nepMmanranara kanus. 4. Peakuuu, uaymue ¢ o00pa3oBaHHEM OCaiKa, Ta3a ¥ BOIBI JJIs
OpTraHUYCCKUX U HCOPTraHNUICCKUX KHCJIOT. 5. Ucnonbp30Banme I/IH)II/IKaTOpHOI\/II 6YMaFI/I JJIA
onpeneneHus: pH CiIoHBI, XKeTyJOUHOTO COKA U JPYTUX COKOB OpraHu3Ma yesioBeka. 6. PazHbie
CIIy4au THAponu3a coneil. MccnenoBanue cpeasl pacTBOPOB ¢ TOMOIIBIO WHAUKATOPHOU OyMard.

Tema 4. BemiecTBa u ux cBoiicTBa (32 4)



Knaccudukanus HeopraHnueckux BemecTB. [IpocThie U cloKHbIE BelecTBa. biaroponHeie
ra3pl. OKCHUJIBL, UX Kiaccu(UKalus, Jpyrue OMHapHble COSTUHEHUS (TaIOTeHUIbI, CYIb(UIBL,
KkapOubl). ['uapokcupl (OCHOBAHUS, KUCIOPOICOAEPIKAIINE KHCIOTHI, aM(pOTepHBIC
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBaHus, ux kiaccuduxaius. Comu cpeaHue,
KHCIIbIe, OCHOBHBIE.

[ToHsiTHE O KOMIUIEKCHOM coeuHeHnr. KoMIuiekcooOpazoBaTenb, JUraH/ibl, BHYyTPEHHSSA U
BHeIHssA cepa. KoopanHanmonHoe yncio koMisiekcooOpasoBatens. Jucconuarys
KOMIUIEKCHBIX coeMHeHni. [IpuMenenue, poib B mpupoze.

Knaccudukanus opraHMuecKux BelecTB. YTIeBOIOPOAbI U Kilaccu(UKalus BEIECTB B
3aBUCHUMOCTH OT CTPOCHUS YTIIEPOIHON 1enu (amuaTHIeCKHe U IUKINYECKIE) U OT KPAaTHOCTH
cBsI3eil (mpenenbHbIe U HenpeaeabHbie). 'omonoruueckuii psa. [IpousBoaHbIe yriaeBOI0POAOB:
ra-JIOTeHaJIKaHbl, CIIUPTHI, (PEHOIIBI, aTbJICTHIBI M KETOHBI, KAPOOHOBBIC KHCIIOTHI, IPOCTHIC U
CJIOKHBIC YPUPBI, HUTPOCOCTUHEHUS, AMHUHBI, AMUHOKHCIIOTHI.

Meramibl. [lonoxenue metaiioB B nepuoandeckon cucreme .M. Menaeneesa u CTpoeHHE UX
aToMoB. [IpocTbie BemecTBa — MeTallIbl: CTPOSHUE KPUCTAIUIOB U METAJUTMUECKas XUMUYecKast
cBs13b. AjutoTponusi. O0mue Gpu3nveckre CBOMCTBA METAJUIOB. Psijl CTaHIapPTHBIX JICKTPOIHBIX
noteHnuano. O0Imre XMMUYECKHE CBOMCTBA METAJNIOB (BOCCTAHOBUTEIbLHBIE CBOICTBA):
B3aMMOJIEICTBHE ¢ HEMeTaJllIaMH (KHCIIOPOJIOM, TaJIOT€HaMU, CEPOil, a30TOM, BOAOPOJOM), C
BOJIOM, KUCJIOTAMH U COJIIMU B PACTBOPaX, OPraHUYECKUMU COSTUHEHUSIMH (CIIUPTAMU,
raJjoreHaJKaHamu, (PeHOIOM, KHCIOTaMH), CO IIeJI0YaMi. 3HAYCHHE METAJUIOB B IIPUPO/JIE U B
JKU3HHU OPTaHU3MOB.

Koppo3sus meramios. [losTHE «KOPPO3US METAIUIOBY. XUMUYECKAsI KOPPO3HUS.
DnekTpoxumMudeckas Kopposus. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.

OO61mue criocoObI MOTYYeHUS METAJUIOB. MeTautbl B pupojie. MeTauryprus u ee BUIbL: TUPO-,
TUAPO- U SJIEKTPOMETAILUTYPrus. DIEKTPOIN3 PACIUIABOB U paCTBOPOB COEIMHEHUIM METAIIJIOB U
€ro MpaKkTUYECKOEe 3HAUYCHHUE.

[Tepexonubie Mmetamsl. XKene3o. Meab, cepeOpo; IUHK, PTYTh; XpOM, MapraHel] (HaX0XICHHUE B
MIPUPO/IE; TTOJIYICHHE U IPUMEHEHHE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX BEIIECTB;
BOKHEUIITNE COCTUHEHHS).

Hewmerannsl. [Tonoxenne HemeTamioB B nepuoanydeckoit cucreme .M. Menaeneesa, ctpoeHne
UX aTOMOB. DJIEKTPOOTPULIATENbHOCTh. MIHEpTHBIE Ta3bl. /[[BOMCTBEHHOE MOJIOKEHUE BOAOPO/IA B
nepuoanydeckoi cucreme. Hemeramnbl — npoctele BemecTsa. Mx aTomMHOe 1 MOJIeKyIsipHOE
CTpO€HHE. AJUIOTPONHS U €€ MPUYUHBI. XUMHUYECKUE CBOMCTBA HEMETaIOB. OKUCIUTENbHbIE
CBOICTBa: B3aUMOJIEHCTBUE C METAJNIaMHU, BOJIOPOJOM, MEHEE ANIEKTPOOTPHUIIATEIbHBIMU
HEMeTaJUIaMH, HEKOTOPBIMH CJIOKHBIMH BellleCTBaMU. BocCTaHOBUTENbHBIE CBOKMCTBA
HEMETAJUIOB B PEAKITUAX CO (PTOPOM, KHCIOPOJIOM, CIIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU
(2a30THOM U CEPHON KUCIOTAMH H JIp.).

Bonopoansie coenuHenust HemeTamwioB. [lonyuenne nx cuHTE30M U KOCBeHHO. CTpoeHHne
MOJIEKYJI U KPUCTAJUIOB 3TUX coeMHEeHU. Pu3nueckue cBoiicTBa. OTHOILIEHHE K BOJIE.
N3meHeHne KMCI0THO-OCHOBHBIX CBOMCTB B MEPUOJAX U IPYIIAX.

Heconeobpa3yrorue 1 coeodpas3yrommne OKCHIbI.

KI/ICJ’IOpOHHBIe KUCIOTEI. I3MeHEeHNEe KUCIOTHBIX CBOMCTB BBICIITHUX OKCHAO0B U THAPOKCHUIOB
HCMCTAJIJIOB B IICpHUOAAX U I'pyHIiax. 3aBHCHMOCTH CBOMCTB KHCIIOT OT CTCIICHH OKHCICHHS
HEMCTAJlJIa.

Kucnotsl opranndeckue U Heopraumueckue. KuciaoTel B cBeTe IPOTOIUTHYECKON TEOPHH.
ConpsikeHHbIE KUCIIOTHO-OCHOBHBIE Napbl. Kitaccudukanusi opraHn4eckix U HEOpraHu4ecKuX
KucinoT. O01IMe cBOiCTBa KUCIIOT: B3aMMOAEHCTBIE OPraHUYECKUX U HEOPTaHMUECKUX KUCIIOT C



MeTaJIJIaMH, C OCHOBHBIMH OKCHJIaMU, ¢ aM()OTEPHBIMH OKCUAMH U THAPOKCUIAMU, C COJISIMH,
o0Opa3oBaHue CI0KHBIX A3PUPOB. OCOOEHHOCTH CBOMCTB KOHLIEHTPUPOBAHHON CEPHOI U a30THOM
KHCJIOT. OCOOCHHOCTH CBOMCTB YKCYCHOW M MYPaBbHHOW KHCIIOT.

OcHoBaHUsI OpraHUYECKUE U Heopraunieckue. OCHOBaHUS B CBETE MPOTOJIUTHUECKOU TEOPHH.
Knaccudukanus opraHuuecKux U HEOpraHM4eCKUX OCHOBAaHUM. XUMHUYECKUE CBOMCTBA
1IeJI04Yeil 1 HepacTBOPUMBIX OCHOBaHUM. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHaKa 1
aMUHOB. B3auMHoOe BiIMsiIHHE aTOMOB B MOJIEKYJIE€ aHUJIMHA.

AmMdoTepHbIe OpraHu4YecKiue U HEOPraHMIECKHEe COeTMHEHUsI. AM(POTEpPHBIC COSMHCHHS B
CBETE MPOTOIUTUICCKON TeOpUH. AMPOTEPHOCTh OKCHJIOB M THIIPOKCUIOB HEKOTOPBIX
METAJIJIOB: B3aUMOJICHCTBUE C KUCIIOTaMH U TiesiouaMu. [IoHATHE 0 KOMITJIEKCHBIX COSAMHCHHUSX.
KomrmiekcooOpa3oBareb, JIUTaH b, KOOPIUHAIIMOHHOE YK CIIO, BHYTPEHHSS cepa, BHEIIHSSA
cdepa. AMMOTEPHOCTh AMUHOKHCIIOT: B3aUMOJICHCTBUE AMUHOKHUCIIOT CO IIEI0YaMH,
KHCJIOTaMH, CIIUPTaMH, IPYT C IpyroMm (0Opa3oBaHueE MONUIIEITHIOB), 00pa30BaHNE BHYTPEHHEH
coyii (OUTIOJIIPHOTO MOHA).

['eneTnueckas CBA3b MEXIY KJIaCCAMHU OPTaHMYECKUX M HEOPTaHUUECKUX coeanHeHul. [lonsatue
0 F€HETHYECKOH CBSI3U U T€HETUYECKUX Ps1ax B HEOPraHUYECKOW U OPraHUYECKON XUMUU.
['eneTnyeckue psapl MeTallIa (Ha IpUMepe KalblMs U XkKelle3a), HeMeTasia (Ha MpuMepe Cephl U
KpEMHHUS), IEPEXOIHOT0 3JIEMEHTA (Ha MpuMepe LIMHKaA). ['eHeTndyeckue psabl U reHeTH4ecKast
CBSI3b B OPraHUYeCKON XUMHH (U1 COeIMHEHUH, COIep KallluX JIBa aTOMa yriepoa B
MoJiekyne). EnMHCTBO Mupa BeIiecTs.

Pacuernble 3a1aun. 1. Beruncinenue Macchl Win 00beMa MpOAYKTOB PEAKIIMH 110 N3BECTHOM
Macce Wi 00beMy UCXOIHOTO BEUIECTBA, COACPIKAIIETO IpUMecH. 2. BrIdnciIeHe MacChl
MCXOJHOTO BEUIECTBA, €CIIM U3BECTECH MPAKTUYECKHI BBIXOJ] K MacCOBasi 10JIsI €T0 OT
TEOPETUIECCKH BO3MOXKHOTO. 3. BBIYHCIICHUS IO XUMHUYECKUM YPaBHEHUSM PEAKIUi, €CITH OTHO
U3 pearupyromx BeIecTB JaHo B H30bITKe. 4. OnpenenaeHne MOJIEeKYISIpHON GOpMYIIbI
BEIIIECTBA [0 MACCOBBIM JIOJISIM 2JIEMEHTOB. 5. Ompesiesienne MOJIEKYIIpHOUH (hopMyITsl
ra3000pa3HOro BEUIECTBA M0 U3BECTHOW OTHOCUTENBHOMN MIIOTHOCTH U MaCCOBBIM JOJISIM
anemMeHToB. 6. HaxoxaeHue MosiekysspHOit (opMyIibl BelecTBa 1o mMacce (00beMy) MpoayKTOB
cropanus. 7. KomOMHUpOBaHHbIE 3a/1a4H.

Jemoncrpanuu. Komutekuus «Knaccudukanus HEOpraHn4ecKux BELECTB» U 00pa3Libl
npezcraButeneit knacco. Komneknus «Knaccudukanms opraHn4eckux BeeCTB» U 00pa3iibl
npejcTaBuTesel kiaccoB. Moienn KpucTalIndecKuX perieTok Metaios. Komekuus meranion
C pa3HbIMU (U3NYECKUMU CBOMCTBaMHU. B3aumoseiicTBue: a) IMTHS, HATpuUsl, MarHUS U JKejesa ¢
KHUCIIOPOJI0M; 0) IIEJIOYHBIX METAJUIOB C BOJIOH, CIUpTaMH, (DEHOJIOM; B) LIMHKA C PACTBOPAMHU
COJISTHOM M CEPHOM KMCJIOT; T') HaTpUs C CEpOH; /1) aIFOMUHMSI C HOJIOM; €) XKeJie3a C PaCTBOPOM
MEAHOI0 KyIIopoca; %) alllOMUHUS C paCTBOPOM €/1Koro HaTpa. OKCUIbI U THIPOKCHIBI XpOMa,
UX NojiydeHue u cBoiicta. [lepexon xpomaTa B Guxpomar u oopatHo. Koppo3us meranios B
3aBHCUMOCTH OT YCJIOBMM. 3al[uTa METAJUIOB OT KOPPO3UHU: 00pa3Ibl «HEPIKABEEK, 3aIIUTHBIX
nokpbITuil. Kosutekuus pya. DneKTposin3 pacTBOPOB cojieil. Moienn KpUCTaNINYECKUX PEIIETOK
noja, anmasa, rpadura. Ammorponus pocdopa, ceprl, kuciopoaa. Bzaumoseiicteue: a)
BOJIOPO/JIA C KUCIOPOAOM; 0) CypbMBI € XJIOPOM; B) HATPUsl C HOJIOM; T') XJIOpa C paCTBOPOM
OpoMu/Ia KaJust; /1) XJIOPHOK U CEPOBOJOPOAHON BOJIBI; €) 00eCIBEUMBAaHNE OPOMHOM BOIBI
ATUJIEHOM MJIM aneTuieHoM. [lomyuenue u cBoiicTBa XJI0poBOJOPOIA, COINSTHONW KUCIOTHI U
ammuaka. CBoicTBa CONSIHOM, pa30aBIeHHOM CepHO U yKCYCHOI kucnoT. B3aumopeiicteue
KOHIEHTPHUPOBAHHBIX CEPHOM, a30THOM KUCIIOT U pa30aBIIEHHOM a30THOM KHCIOTHI C MEJIBIO.
Peakuus «cepebpsHOTO 3epKasia» Ui MypaBbHHOM KHCIOThI. B3anMoneiicTBue pactBopa
TUIPOKCUAA HATPUS C KUCIOTHBIMH OKcuaamu (okcuaoM yriepona (IV)), amporepubimu
rUIpoKcuaaMu (THAPOKCUIOM IIMHKA). B3aumoseiicTBue aMMuaka ¢ XJIopoBOJOPOJIOM M BOAOH.
AHaJOrM4HO 1715 MeTuiaMuHa. B3aumoielicTBue aMMHOKHUCIIOT € KUCIOTaMU U IEI0YaMH.
Ocy1liecTBiIeHUE EPEXOI0B:



Ca — CaO — Ca(OH)2; P — P205 — H3P0O4 — Ca3(P0O4)2; Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu; C2H50H — C2H4 — C2H4Br2.

JladopaTopHblie onbIThl. 7. O3HAKOMIJICHHE C 00pa3IiaMu MIPEACTABUTENCH pa3HBIX KJIACCOB
HEOpraHWYeCKHX BellecTB. §. O3HakoMIIeHHE ¢ 00pa3liaMu IMpeICTaBUTENIe Pa3HbIX KIacCOB
Oopra-HMYeCcKux BemecTB. 9. O3nakoMiieHue ¢ kouiekuueit pya. 10. CpaBHeHrEe CBOMCTB
KPEeMHHUEBOMH, (ocopHOiA, CEpHON U XIOPHON KUCIIOT; CEPHUCTON M CEPHOM KHCIIOT; a30TUCTON
1 a30THOM Kuc-710T. 11. CBoicTBa CONSAHOM, CepHOM (pa30.) U YKCYCHOM KUCIOT. 12.
B3aumoneiicTBue rupokcuaa HaTpus ¢ coysiMu, cyabharom menu (1) u xsmopumom aMMoHMS.
13. Paznoxxenue ruapokcuaa meau (II). [Tomydenue runpokcuia amFOMAHAS U U3yYEHUE €T0
aM(pOTEpPHBIX CBOMCTB.

B pe3ynbraTe u3yueHus TeMbl 00y4arouecs T0JKHBI 3HAaTh: KJIacCU(UKALINIO HEOPraHMYEeCKUX
Y OPTaHUYECKUX BEIIECTB; XapaKTEPUCTUKY METAILIOB 10 mojoxeHuto B [1C, ¢pusznyeckue u
XUMHUYECKHE CBOMCTBA METAJUIOB, IIOHATHE «KOPPO3USI METAJIIOBY, OOIIHE CIIOCOOBI MOIYYEeHUS
METaJIIOB; XapaKTePUCTUKY HEMETAUIOB U UX COCIMHEHHH 1O MoJIokeHu 0 aToMoB B [1C,
XapaKTePUCTUKY KUCIIOT, OCHOBAHUMN, aM(pOTEPHBIX COSAMHEHUN OPTaHUYECKUX U
HEOPraHWYECKUX; TOHATHUE O TEHETUYECKOMN CBSI3U U TEHETUYECKHUX PAJIaX B HEOPraHUYECKON U
OPraHU4eCKON XUMHH.

YMeTh: BBIUUCISTH MACCy UM O0BEM MPOIYKTOB pEaKLUU 110 U3BECTHOM Macce Uil 00beMy
HCXOJIHOTO BEIIECTBA, COJICPIKAILETO MPUMECH, BBIYHCIISTh MACCY HCXOTHOTO BEIIECTBA, €CIIU
HU3BCCTCH HpaKTI/ILIGCKI/Iﬁ BBIXO/J U MAaCCOBas A0JI €ro OT TCOPECTHUYCCKU BO3MOKHOI'O, ITPOBOANTDH
BBIYUCIICHHSI [T0 XUMHUYECKUM YPAaBHEHHSIM PEAKIIMN, €CIH OJTHO U3 PEarupyroIInuX BEIIECTB IaHO
B U30BITKE, ONIPEIEIISITh MOJICKYJSIPHYIO ()OPMYITY BEIIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB,
OTIPENENATh MOJICKYIISIpHYIO (hopMyITy ra3000pa3HOro BEIIECTBA 10 U3BECTHOM OTHOCHTEIIBHOM
TUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, HAXOIUTh MOJIEKYIISIPHYIO (hopMysTy BEelIecTBa 110
Macce (00beMy) MPOAYKTOB CTOpaHUs, peliaTh KOMOMHUPOBAHHBIC 3a]a4H.

Tema 5. Xumnueckuii npakTukym (8 4)

1. [Toryuenue, codupanue 1 pacro3HaBaHKe ra30B U U3y4eHHE UX CBOUCTB. 2. Pemenue
HKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme «CBoiicTBa BemecTBy. 3. CpaBHEHHE CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHUM. 4. Pelienne skcnepuMeHTaIbHbIX 337124 110
teme «['unponusy. 5. Pemenne skciepuMeHTaAIBHBIX 33/1a4 M0 HEOPTaHUYECKONW XUMUH. 6.
Peuienune skCnepuMEHTANIBHBIX 3a/a4 10 OPraHUYECKOW XUMUU. 7. ['eHeTnueckas CBsA3b MEKIY
KJIaCCaMU HEOPTaHMYECKUX U OPTaHUYECKHUX BEIIeCTB. 8. Pemenne skcrepuMeHTaIbHBIX 3a/1a4
10 PacIO3HABAHUIO ITACTMACC U BOJIOKOH.

B pe3ynbrare nzyuenus JaHHON TeMbl 00y4aIOUIUECs TOJIKHBI YMETh: POBOJUTH XUMUYECKUI
HKCIEPUMEHT Ha OCHOBE 3HAHUMU IO KypCy XMMUU Cpe/iHel IIKOJIBI ¢ COOMI0IeHHEM TpeOoBaHUM
TEXHUKU 0€30MaCHOCTH.

Tema 6. XuMus B KU3HM 001ecTBa (7 4acos).

XuMHS ¥ IPOU3BOJICTBO. XUMHUSI M CEITbCKOE XO3MCTBO. XUMHUS U MTPOOIEMBI OKpYKaroIen
cpenpl. XUMUS M TOBCETHEBHAS KM3Hb YEIIOBEKA.



4. Yuyeono-tematudeckuid miaan (KTII)
3 yaca B Heaeaw0; Beero 102 4.
YMK O.C.I'abpuensina

HaumenoBanue Bcero IIpakTuyeckue
KoutpoabHbie padoTsl
TeMBbI 4acoB padoThbI

Tema 1. Ctpoenue 10 K.p. Nel
aToma KonTponbHas pabora o teme «CTpoeHre aToMay.
Tewma 2. Ctpoenue
BEILIECTBA. 16 K.p. Ne2
JucnepcHblie Kontponbnas padota no teme «CTpoeHue BemecTBa. JucrnepcHbie CUCTEMBI U PACTBOPBI».
CUCTEMBI
Tewma 3. K.p. Ne3
XumMuueckue 25
peakLun «XVMMHYECKHE PEAKLIHIY.

K.p. Ned
Tema 4. Bemecrsa u 32 «XUMHUS DJIEMEHTOB)
UX CBOMCTBa K.p. Ne5

«BeniecTBa 1 UX CBOWCTBa»

Ne 1 «Ilomyuenue,
cobupanue,

Tema 5. pacro3HaBaHUE Ta30B
XUMHUYECKUU 8 U U3YyYEHHUE UX
MPaKTUKYM CBOMCTBY.

Ne 2 «Cxopocth
XUMHYECKHUX



peaKIui.
XUMHYECKOE
paBHOBECHE)

Ne3 «CpaBHenue
CBOMCTB
HEOPTraHUYECKHUX U
OpraHUYECKUX
coequHEHUI"

Ne 4 «Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
«'maponus»

Ne 5 «Pemenue
AKCTIEPUMEHTAIIbHBIX
3a71a4 1o
HEOPraHUYECKOMN
XUMHH

Ne 6 «Pewenue
AKCIEPUMEHTAIbHBIX
3a/1a4 1o
OpraHU4YeCcKon
XUMHUN

Ne 7 «I'eHeTnueckas
CBSI3b MEXKIY
KJlaccaMH
HEOPraHWYECKUX 1
OPraHUYeCKUX
COE€IUHEHMID

Ne «Pemenue
AKCTIEPUMEHTATBHBIX



3a1a4 110

OTpPEICTICHUIO
IJ1aCTMAcC U
BOJIOKOHY.
Tema 5. Xumus B 7
JKU3HU 00IIeCcTBa
O060061meHue u 4
CUCTEMaTH3aIus
HTtoro 102 8 5
Kanennapuo-reMmatudeckoe IiiaHupoBaHue.
Kanennapubie
9
IliianupyemMbie pe3yJibTaThl TBopueckasi
Cpoxm Buanbi
. HCCIIeI0BATEIbCKAs
Tema, THII ypPOKA, PerHOHAJIbHBIH NesiTeJIbHOCTH,
Ne ypoka NMPOEKTHAS
KOMIIOHEHT, MPpo(opreHTaAnS OcBoeHue npeaMeTHBIX dopma
- AesiITeJIbHOCTh
IVIaH | (axkT 3HaHUIi (0a30BbIe YV pa6oThI
yyalmmxcs
TMOHSATHA)
Tema 1. Ctpoenune atoma (10 yacos)
1 Hex CrtpoeHue aToma. AToM-clI0KHas YacTuIla.
1 YMeHue CTpOUTH
. JlokazarenbcTBa
CEHT [ToBTOpHUTENEHO-0000IIAFOIINIT YPOK JIOTUYECKOe PaGora ¢
CJIO)KHOCTH CTPOEHUS ACCVSICHIE
1 mexn aToMa: KaTOIHBIE U I}:ngqa?omee’ Y4EOHHKOM,
CTpoeHue aTOMHOIO sijIpa. DEHTTeHOBCKHE JyUH, S IBPUCTUYECKAS
2 CEHT H3zoTonsl. SnepHbie peakuuu. doToapdexr, Y Oecena. Co0OIIEeHNE TI0 TeMe
MPUIUHHO-
KomOuHMpoBaHHbIH pannoaKTUBHOCTb. CIIeICTBEHHBIX
OTKpBITHE AIIEKTPOHA,




MIPOTOHA U HENTPOHA.
Mopnenu cTpoeHus aToma
(Tomncona, Pezepdopna,
bopa). Mukpomup u
Makpomup. KBaHToBO-
MEXaHUYECKHe
MPEJCTABICHUS O
CTPOCHHH aToMa.
Hyxnounst. U30TOMNBI.
N306apsr.

CcBA3EH

1 Heq DNEeKTPOHBI. CocTaBiTh IUIAH
COHT DneKTpoHHbIE 00IaKa: peleHus
BH/IbI, XapaKTePUCTHKA. npoOsiembl. Paboras Pabora ¢
CocTosiHUE 3JIEKTPOHA B aTOMe. [naBHOE, OpOUTAIBHOE, 110 IIIaHY, CBEPSTH yu4eOHUKOM,
KBanroBbie uncia. MarHuTHOE, CIUHOBOE CBOU JIeHCTBUS C TabmHuei
KoMOUHIPOBAaHHIH KBaHTOBBIC YHUCIIA. LEJbIO U, IPH Menneneesa;
3aBUCUMOCTb KBAHTOBBIX | HEOOXOAUMOCTH,
YHCceN IEMEHTa OT ero UCTIPABIISTH OIIUOKH
nostoxkenus B [ICXD. CaMOCTOSTEIIBHO
2 Hex [IpaBuina 3anonHeHus
.. | CocraBnATh naH
SHEPreTUYECKUX YpOBHEH
cert u opburaneit. [IpaBuio DeLIEeHHA
CTpoenne YTeKTPOHHBIX 000,104€K - pz[a - I/Ii{I_II/II)H oo | mpoGemst. Pagoras
aTOMOB. JJIEKTPOHHbIE U Hy:BI/IJ'IO KpJ'IGIIKOBCKOZO > | 1o T1aHy, CBEPATH Pa6ora non
IEKTPOHHO-TPapuIecKHe P | cBOM JEHUCTBUS C PYKOBOJCTBOM
dopmy.ibi [TonsATHE O 3aBEPLIEHHOM
PpMYJIbI. LENbI0 U, IPU YUUTEIS.
i ICKTPOHHOM HE00X0IMMOCTH
KombnuuposanHbIit. yPOBHE. DJIEKTPOHHBIE ’
HCIIPABIIATH OMIMOKHU
KOH(Urypauu aTOMOB U
CaMOCTOSITEITEHO

HMOHOB




2 Hen

BanentHocts. BanenTtHeie

YMeHue cTpouTh

JIOTUYECKOE
CEHT 3NEeKTpOHBI. BaneHTHbIe ACCVSKICHIE PaGora ¢
BajieHTHbIE BO3MOKHOCTH aTOMOB | 503MOSKHOCTH ATOMOB I]:ng’qai[o ee, o
XHMHYECKHX 3JIEMEHTOB. XHMUYECKHX JITEMEHTOB, I y4 ’
. 06VCIOBICHHbIE DasHEmy | YCTAHOBICHIE ABPHUCTUYECKAS
KoMOuHUpOBaHHBII y p NPHYHHHO- Gecera.
¢dakropamu. BaneHTHOCTH
CJIEICTBEHHBIX
U CTETIeHb OKUCIICHUS .
CcBsI3ei
2 Hex OTtkpoiTue J.U.MeHaeeeBbIM [IpeanochlIku OTKPBITHS
COHT Ilepuoanyeckoro 3akona [Tepuoanueckoro 3akoHa. CoOBIIeHHE TI0 TeMe
. OTKpBITHE 3aKOHA.
KomOuHMpoBaHHbIN
[IepBas u nocnenyromue
3 Hen IlepHo/HecKkuii 3aKoH 1 cTpoenne | POPMYTPOBKH
aToMa [Iepnonnueckoro 3akoHa.
CCHT Crpykrypa IICXD.
KoMOuHMpOBaHHBII
p CoBpemeHHbIE Pa6ota ¢
MIPeJICTaBICHUS O Oco3HaBatb yUeGHUKOM,
3 Hen XUMHUYECKOM DJIEMEHTE. MOTPEOHOCTh U TaGIHIei
CeHT [ICXD I.11.Menaeneena TOTOBHOCTH K MeHieneeBa;
Y CTPOCHHE aTOMOB. €caM000pa30BaHUIO
3aBUCHMMOCTD CBOICTB 3J1eMeHTOB U | DU3NYECKUN CMBICII
COeUHEHHUI OT UX MOJIOKEHHUS B MOPSIAKOBOTO HOMEDA.
Ilepuoauueckoii cucreme. 3nauenue | [lepuonnueckoe
IHepuoauyeckoro W3MEHEHUE CBOWCTB
3akoHa KoMOMHUpOBaHHBIN 9MeMeHTOB. [IpudnHbI
W3MEHEHUS CBOWCTB B
rpynmnax u nepuojiax.
3nauenue [13 u [ICXD.
3 Hen OGo0uIeHne ¥ CHCTEMATH3ALUS Cocrapnath rian
CeHT 3HaHUi no Teme «CTpoeHne aToma» peIICHM Pagora no
poOIEMBI. KapTOyKaM

[ToBTOpHUTENHEHO-0000IIAIOLITHI YPOK

Paborats no rany




4 uen

KonTpoasnas padora Nel mo teme

«CTpoenue aroma».
10 CEHT P
Ypok yuera 3HaHHU.
Tema 2. Ctpoenue BemecTBa. ucnepcHblie cucreMbl M pacTBopbl (16 yacos)
4 uen . YMeHue cTpouTh
[TonsATHE O XUMHYECKOU
JIOTUYECKOE
CEHT CBSI3M KakK IIpolecce
B3anMOZeHCTBHS aTMoB ¢ | PACCYACHHC, PaGora ¢
Xumuyeckasn cBs3b. oHHas cBA3D. BKJIFOUAIOLIEE
11\1 00pa3oBaHHEM MOJIEKYI, CTAHOBICHUE Y4EOHHKOM, Coo0111eHHE 10 TEME
. MPUYUHHO-
Bunn xumMmuueckou cBs3H.
CJIE/ICTBEHHBIX
AMopdHBIE 1 .
CBsI3ei
KPUCTAJUTUNYECKUE
BewiectBa. Monnas
4 Hen . dopmupoBaHue
XUMHUYeCKas CBs3b. VOHBI,
COHT 5 OCO3HAHHOT'O U
00pa3oBaHHbIE aTOMaMU
Xumuyeckas cBsa3b. MonHas cBsa3b P noGpoxenarensHoro | PaGora ¢
1212 i MCTAILIIOB I HEMCETAILIOB. | o epms K y4EOHUKOM
KombunuposanHbit OO6pa3oBaHue OMHAPHBIX
. MHEHHUIO IPYTrOro
COEIMHEHUH.
YeJIoBeKa.
1 Hen KoBanienTHas cBs3b.
OKT DJIEKTPOOTPHUIIATEILHOCTD
Y Pa3HOBUJIHOCTH
. YMeHue CTpOUThH
KOBQJICHTHOMU CBSI3U.
Turbl KOBalEHTHON dbpexmusioe
KoBanenTHasi xXumuyeckasi CBsi3b. B3aUMOICHCTBHE C
13\3 CBSI3M: O- U T-CBSI3H; Pab6ota B mapax
KoMmOnHMpOBaHHBIN OTHOK/TaCCHUKaMH

OJIMHApHBbIE, IBOMHBIE U
TpoiiHble. CBolCTBa
KOBAJICHTHOM CBSI3H.
Tunsl KpUCTATITUYECKUX
PELIETOK.

IIPU BBITOJIHEHUH
COBMECTHOM paboThI




1 Hex Mertayumnueckast CBSI3b U
€€ OCOOEHHOCTH.
OKT .
dusnueckue cBOMCTBA
MeTtajinyeckas METaJUIOB KaK () YHKIUS Pa6Gota ¢
14\4 . (i)y . Pabora B mapax
cBsi3b KoMOMHMPOBAHHBIN METAJUTNYECKOH CBSA3H U y4eOHUKOM
METaJJIMYESCKOMN
KPUCTAJTHIECKOM
PEIICTKH.
1 Hex Bonopoanas cBs3b u
OKT MEXaHU3M €€ dopMupoBaHue
oOpasoBaHHs. OCO3HAHHOTO U
Bopopoanast MexMoeKkyisapHas u nobposkenarensHoro | Pabdora c
15\5 Aopoa . yIAp p Coo01ieHue 1o Teme
cBsi3b KoMOMHMPOBAHHBIN BHYTPUMOJIIEKYJIsIpHAs OTHOIIIEHUS K YIeOHUKOM
BOJIOPOJHBIC CBSI3U. MHEHHUIO PYTrOro
buonoruueckast poJb YyeJIOBEKa.
BOJIOPOIHOM CBSI3H
2 Hen Teopus rubpuau3zanuu u
OTTAJIKUBAHUS
OKT YMeHue cTpouTh
ANEKTPOHHBIX Map. TUIIBI S beKTHBHOE
IIpocTpancTBeHHOE CTPOEHHE THOpUIH3AIAH B3AUMOICHCTBHE C PabGoTa ¢
16\6 MOJIEKYI JIEKTPOHHBIX OpOHTaIeH y4eOHUKOM,
o 1 TEOMETPHUSL OAHOKIIACCHIKAMH Ta0IUIAMU
KomOununpoBaHHbIiH p TPU BHITIOTHEHNH
OpPTaHUYECKUX U "
COBMECTHOM paboThI
HEOPTaHHYECKUX
MOJICKYIL.
2 Hen Hpennocmjg(n CcO3JaHusd dopmupoBaHHe
Teopuu. PaboTwl
OKT Teopusi cTpoeHHsS] XUMHYECKHX P OCOSHAHHOTO 1 Pa6oTa co
2 MPEIICCTBEHHUKOB. 6
17\7 CcoeIMHeHUi. JIOOpPOKETaTeTLHOTO CXEMAMIL
Bxnag A.M.bytneposa B OTHOMLICHMS K >
Ta0IUIaMU

KomOuHMpoBaHHbIH

Pa3BUTHUEC TCOPUMH.
OCHOBHBIC TIOJI0KEHHS
TCOPHUU CTPOCHUS.

MHEHHUIO JPyroro
YyesoBeKa.




N3omepusd. Bzanmuoe
BIIUSIHUE aTOMOB.

2 Hen OcHOBHbIE HaNPABIICHUS
pa3BUTHUS TEOPUU CocTaBIATh TUIaH
OKT OcHOBHBbIE HATIPABJIEHUS PA3BUTHS PaGora ¢
CTPOCHHS OPTaHUYECKUX | pelIeHus
18\8 Teopun . Y4COHUKOM,
. COCMHEHUII. poOIEMBI.
cTpoennsi KomOMHUPOBaHHBIN . TabMIaMu
NHayKIMoHHBIHN 1 PaGorats no many
Me30MepHBIH 2P DEKT.
3 Hen JInanekTn4ecKkne OCHOBBI
- ot 0GIIHOCTH JIBYX BeIyLMX TeOPHii [[glanexmqecxne OCHOBBI ; PaGora ¢ ;
oOuiHocTH ABYX Benymux | PaGora B mapax alMTa MpoOeKTOB
XHMUH. HOCTH JIBYX BEAYI p y4eOHUKOM H P
. TEOPUH XUMUHU
[ToBTOpHUTENHEHO-0000IIAIOIINN YPOK
3 Hen [Tonumepst. OCHOBHBIE
20MO | okt IMosmMepsl opranuyeckue u TTOHATHS XUMUHU 3aHuMarenbHas
Heoprannveckne KoMOMHUPOBaHHBIN | BEICOKOMOJIEKYIIAPHBIX 3a/aqya
N dopmupoBaHue
COCITUHCHUIA.
OCO3HAHHOTO U
XapakTepucTuka Pabota co
3 He T0OpOXKENaTeTHLHOTO
A noyimmepoB. CTpoeHue CXeMaMH,
. OTHOIICHHS K
OKT nosinMepoB. CBolicTBa MHCHUIO oro TabnunamMu
21\11 IHommMepsbI OpranuvecKue u nmosumepoB. [Toaumepsr 4eTOB Kaﬂpyr
HEOpraHu4eckKue KOM6HHHpOB8.HHHfI OpraHH4ecKue u CJIoBCKA.
HEOpTaHHYECKHUE.
[Tonyuyenue nosmmepos
4 Hen YucTele BellecTBa U Y MeHHe CTPOUTS
OKT cmecu. CocraB cMmeceil. ¢ dexTHBHOE
\1o YucThie BelecTBa U CMeCH PactBopsI. B3aNMOJIENCTBHE C Pabora c
. PacTtBOpUMOCTH BeEIIECTB.
KOMOMHHPOBAHHBIH K p 1 OJHOKJIACCHUKAMH | y4eOHUKOM
OHIICHTpAIHA IPY BBITIOJHEHUH
pacTBOPOB. COBMECTHOI paboThI

Knaccudukanms




pacTBOpOB.

4 uen YMeHue cTpouTh
JIOTUYECKOE
OKT I
IloHsITHE 0 TUCTIEPCHBIX CHCTEMAX, onsthe «/lncnepcnas pacCyK/ICHHC, Pa6oTa c
23\13 X KJIacCHUKALMSA 1 3HAYEHHE. cucreMa». JlucnepcHocTs. | BKJIIOYAroLee JIeGHHKOM
Knaccudukanms YCTaHOBJICHUE TAGHIAM ’
KombnunposanmbIi JIUCTIEPCHBIX CUCTEM. IPUYUHHO-
CJIEZICTBEHHBIX
CBsI3ei
4 "en O000IeHe U CHCTEeMATH3 AU OcosHasars
24\14 | okt 3HAHUIA 110 TeMe. noTpedHOCTh 1
TOTOBHOCTbD K
[ToBTOpHTENHEHO-0000MIAIOIIHIA YPOK CaM00OPa30BAHUIO
S Hex OGolimeHne 1 CHCTeMATH3AMST CoOCTABISTE TLIAH
25\15 | ot SHANMNIL 0 TEMe. - Pa6ota no [IpesenTarnus
. 6 KapTO4Kam IIPOEKTOB
[ToBTOpPHUTENBEHO-00001IAIOIINN YPOK IIPOOJIEMBI.
5 Hen KonTpoJsbHnas padora Ne2 mo reme
OKT «Ctpoenue BemecTBa. /lucnepcunie
26\16 CHCTEMBbI U PACTBOPbD.
Ypok yuyera 3HaHHU.
Tema 3. Xumuyeckue peakunu (25 yacoB)
5 Hen .
Tune! peakuuii. Peakiuu | CocTaBisTh 1an
Knaccupukanus XuMmuuecKux
OKT o -, MIPUCOEINHEHHUS, pemeHHs
peaKuuii B OpraHu4eckoi u
27\1 . OTIIEIUIEHUS npob6semsl. PaboTas | pasora s mapax
HEOPraHU4ecKoi XUMMHU. P
(2MUMUHUPOBAHUS), IO TUIAHY, CBEPSTh
KoMmOnHupoBaHHBII 3aMeIlCHHUS, CBOH JEHCTBHA C

HU30MEpHU3AIHH,

LENbI0 U, IPU




MOJINMEPHU3aIUH. HE0OXO0IMMOCTH,
[IpuMephl TaKKX PEeaKIMi. | HCIIPABISATH ONIHOKH
CaMOCTOSITEIIbHO.
2 Hen N CocTaBidTh IUIaH
Tunsl peakiuii. Peakunn
pelieHus
HOSI0 COCIUMHEHNS, PAsIOKERHE, | ~ o\ oo
Kaaccndpukanusa xumMu4ecKux 3aMenieHus, 0oMeHa, p :
2812 peakuuii B OpraHuYecKoil u OKACIATENEHO- 1O IUIaHYy, CBEPATH Pac
o CBOM JICHCTBUS C aboTta B mapax
HEOPraHUYeCKOil XUMHUH. BOCCTAHOBUTEIBHBIE, p
i TFOpEHUs, IK30 — U HEIIIO 1, TIPH
KomOuHMpoBaHHBIN ) HEOOXOIMMOCTH,
SHAOTEPMHUYECKHUE.
. | UCTIPaBISATH OLIUOKHU
[Ipumepsl TakuX peaxIuii.
CaMOCTOSITENILHO.
2 Hex Kaaccndukanusa xXuMuyecKux Oco3HaBaTh
20\3 HOsI6 PC€aKIHU B OPraHUIeCKOU H THUIILL DALl MOTPEOHOCTh U Pa6ota no
HeopraHu4ecKou XuMHH. peaKtt TOTOBHOCTH K KapTOoyKam
[ToBTOpHUTENHEHO-0000IIAIOIINN YPOK caM000pa30BaHUIO
2 Hex 3aKOH COXpaHEeHUS YMeHue BbIIACIATh Pabora co
Iouemy uayT XHMHYECKHE PEAKIHH | speprun. BHyTpeHHss IJIaBHOE B TEKCTE,
304 HOSI0 5 SHEDISL SK30- 1 CTOVKTVDHDOBATE cXemamu, [IpoexTb1
KomMOuHupoBaHHBII pris, Py YP P TaOIUIIaAMU
IHIOTEPMHUYECKUE yueOHBII MaTepuan
peakuuu. TeruioBoit
3 Hen s dexr.
HOS6 Tepmoxumuyeckue
ypaBHeHus. Teriora dopmupoBaHue
oOpa3oBaHus. 3aKOH OCO3HAHHOTO U
315 oyemy HAYT XMMHYECKHE PEAKUMH | Tecca. DHTPOMHS. nobpoxenarenbHoro | PaGora ¢
KOM6HHHpOBaHHBII>i Bo3MoxHOCTE OTHOIIICHUIA K KapTO4YKaMU

MIPOTEKAHUS PEAKIil B
3aBUCUMOCTH OT
W3MEHEHUS SHEPTHH U
SHTPONHH

MHEHHIO JIPYroro
YeJI0BeKa.




3 Hen dopmupoBaHue
CKOpOCTh XUMHYECKHIX
HOSI0 i eakuuii. CKOpocThb OCOSHAMTOTO 1 Pa6ota co
a6 CKopoCTh XUMUYECKHX PeaKIuid. E)OMoreHﬁoﬁ p OBPOIKENATENBHOTO oo
o . OTHOILLEHUS K ’
YPpOoK u3y4eHHsI HOBOTO MaTepHaia. reTePOreHHON PEeaKIINid. MHEHHIO JIpYTOro TabIUIIAMA
DHeprusi akTUBaIIH. YCIIOBEKA
3aBUCHMOCTh CKOPOCTH '
3 Hen o PCAKIHHN OT Pa3IHIHBIX CocTaBisTh IUIaH
2317 CKopocTh XUMUYECKHX PeaKIuid. (baxropos. Karamus. Demers Pa6ora 1o
HOSI0 KoMOuHHpOBaHHbII Karanu3zatops. MPOGIEMBI KapTovKam
Nuruburopsr.
4 Karanuruueckue sijipl. 0
HCL ®aKTOpbI, BJAMSIOMHE HA CKOPOCTh | MepmenTs. [I0BEPXHOCTD 003HgBaH’
i noTpeOHOCTh U
34\8 HOSI0 XUMHUY1CCKOU peaKlMu. COIIPUKOCHOBEHUS P Pabota B mapax | CooOmieHue 1mo Teme
o pearupyroInx BeIiecTB FOTOBHOCTD K
KomOuHMpoBaHHbBIN caMo0Gpa30BaHMI0
4 Hen OOpaTnMOCTh XUMHYECKHX Cocrapnath 1iaH 5
i CHICHUS Pab6ora B
359 HOAO peariui. Obpatumsie Ir)1p06neMI>1 PaGoras | rpynmax
i HEOOpaTUMBIE TTPOIIECCHI. ’
KomOuHMpoBaHHbBIN P pon 110 TITAHY, CBEATE
XUMHUYECKOE pAaBHOBECHE. M
CBOM JICWCTBUS C
4 men CMelieHue XuMHYECKOTO HENBIO H. TIDH
XuMu4eckoe paBHOBecHe. pasHosecus. Ilpaswno Jle- | - o ;IMI:)CTH Pabora co
36\10 | HOs0 5 LlaTense A ’6 CXEMaMH,
KomOuHMpoBaHHbBIN UCTIPABJIATE OMHOKK | 1oy ran
CaMOCTOSITEITHHO.
1 Hex OKUCIUTEIHLHO-
37\11 e OKHCINTEILHO- BOCCTAHOBHTEILHEIC OCOBHABATE CooO01enune Mo TeMe
BOCCTAHOBHUTEJIbHbIE PeaKIHM. Pa6ota mo
OCCTAHOBHTE € peaKi| peakuu. Onpenenenue NOTPeGHOCTD H KOBOILCTJIB o
1 Hen VPpoK u3yueHus HOBOrO MarepHaa. CTCTICHEN OKUCJICHUA UL | roroBHOCTH K Py
38\12 . AJIEMEHTOB, 00Pa3yIOIITUX CcaMo0BpPa30BAHHIO YHHTCIA.
JICK KomOuHMpoBaHHBIH

BEILIECTBA Pa3HBIX
kiaccoB. CteneHn




OKHCJICHHUA.

39\13 ! e
1 OKHCINTENBbHO-
ek OKHCIIUTENIBHO- OunennBanue
BOCCTAHOBHTEJIbHbIE PeAKINH. . PabGora ¢
BOCCTAaHOBUTEILHBIE Pe3YIBTATOB CBOCH | yyeGHmcom
%) (3 ’
2 Hen B opranuyveckoii xumun Peakuuyu B OPraHu4eCKO! | pegrenpHOCTH HA TG THIAMI
. XAMHH.
40\14 e KoMOuHUpOBaHHBII YpOKe
2 Hen CocTaBidTh ILUIaH
41\15 . peleHus Coo01ienune mo TeMe
IIEK OmnpeeneHue CTeneHen oo6aerul. Paboras
CocraBJ/ieHue ypaBHeHHii OKHCIICHHS JUTST HE S e
2 men OKHUCJIUTEIbHO- AJIEMEHTOB, 00pa3yIOIIUX CBOM 1 1?}1] éTBHE . Pabora o
> kiaccoB. CrerneHb >
42\16 KoMOnHMpOBaHHBIN HEOBXOHMOCTH,
OKHCJICHUS.
HCIPABIIATH OIIHUOKH
CaMOCTOSATENIBHO
3 Hen ONEKTPOIUTHI. OnenuBanue
DJeKTpoMTHYeCKas qucconuanus. | Jucconnarnus. MexaHusm . | Paboramoz
43\17 IIEK pe3yabTaTOB CBOCH OBOJICTBOM
. JUCCOLMAIUH BEILECTB C PYKOBOX
KomOuHMpOBaHHBIH NeSITENIbHOCTH Ha ——
Pa3IUYHBIM TUIIOM CBSI3H. oKe yd :
KaTtnoHb! ¥ aHUOHEL. yp
3 Hex CuIIbHBIE U clIa0bIe
aneKkTpoiuThl. Tabnuia
eK
A paCTBOPHUMOCTH. CocTaBidTh IUIaH PaG
DJieKTpoJMTHYEeCKast qucconuanusi. | Koncranra pereHnst abora ¢
44\18 . PACTBOPUMOCTH Hbo6embL. PaGora y4eOHUKOM, CooOrieHwue 1Mo TeMe
[ToBTOpHUTENEHO-0000IIAFOIINIT YPOK p . TaGIHIaMK

Kucnorsl, comu u
OCHOBAaHHS B CBETE
npectasieHuit 06 /1.

I10 TUIaHy




3 Hexn Jwucconuarys BOEbI.
KoncranTa ee
JIeK
nucconnanuu. MoHHoe
MPOM3BEICHUE BOJIBI.
BI:)zlo O,;HBIP'I HOKI;.BaTeJ'IB OcosHABATE Pabora ¢
Bogopoaublii mokasareib. p NOTPe6HOCTD H
45\19 . —pH. Cpenbl BogHbIX COTOBHOCTE K Y4eOHUKOM, Coo01enue 1mo Teme
Kombunnposanubiit PacTBOPOB 3JIEKTPOJIHTOB. TabIuIaMu
caM000pa3oBaHHIO
Bimsuaue pH Ha
XHMHYECKHEC U
OMOJIOTHYECKHUE
MIPOIIECCHI.
4 nen T'uposius opranuyeckux semecrs, | [IOHITHE «THAPOIH3Y. Cocrapnats nnan
46\20 ek K 6 . FI/LHPOJ'H/IS OpPraHUYECKUX PCUICHUA PaGora B nmapax
OMOMHHUPOBAHHBIHN .
p COCIMHECHU I IpOOJIEMBL.
(rajoreHoaNKaHoB,
4 "en CIIOXKHBIX QUPOB, ®opmMupoBaHue PaGota Hox
47\21 | AeK YTJICBO/IOB, OC/IKOB, oY koBozicTBOM | CooOImeHue 110 TeMe
AT®). Tuaponus nobposxkenarensHoro | PY A 01
HEOPraHUYECKHX OTHOILICHMA K YHITSILL
I'uaposus couteii. COeTMHEHMIA, B TOM uncye | MHEHHIO IDYroro
N - YeJIoBeKa.
4 men KomOnHupoBaHHBI. THIPOIIHN3 coreit (3
Cﬂyqaﬂ)CTyHquaTBIH 5 OHeHI/IBaHI/Ie Pa6ora co
48\22 ACK TUApPOIN3. Heo6paTI/IMLH/I pE3yIILTaTOB CBOEH cXeMamu,
TUAPOJINS. HpaKTI/IquKoe nesITeNbHOCTH Ha Ta6J'H/IHaMI/I
MNPUMEHCHUC T'HIPOJIM3a. YpOKe
3 men OGo0uenne ¥ cucTeMaTH3anus Ocosnasars
1923 | sme Ty HOTPEOHOCTH U Pabora no
TOTOBHOCTH K KapTOYKaM
[ToBTOpUTENHEHO-0000IIAIOIINN YPOK caMo06Pa30BAHUIO
50\24 3 Hen O000menne U cHCTEMATH3 AU CoOCTaBIISTE IUIAH Pabota no
3HAHUI MO TeMe. peLeHust KapTOouKaM




SIHB [ToBTOpUTENEHO-0000IIAOIINI YPOK POOJIEMBI.
3 He
A KonTpoJubnas padora Ne3 mo reme
51\25 | suB «XHMHYeCKHe peakIun». YPpoK
y4eTa 3HaHUU.
Tema 4. BemecTBa u ux cBoiicTpa (32 yaca).
4 "Hen [IpocTeie U crnoxHbIC
SHE BemecTBa. OKCHABI, UX dopmupoBaHue
KI1aCCH(HKAIHS. OCO3HAHHOT'O U
IM'aapoxkcunbl (OcHOBaHUS, JOGPOKENATENBHOTO
KHCIIOPO/ICOIepKAIIIE OTHOIICHNS K
Knaccupukanusi HeOPraHu4ecKMX | yycoThl, aM(pOTEPHBIC MHEHHIO IPYTOro Pa6ora nox
52\1 BelIECTB TUAPOKCH B ). KuciaoThl, JEIOBEKA. pykoBoactBoM | CooOiieHue 1o Teme
VYpok u3yueHHss HOBOTO MaTepuasa X KIIACCH(HKAIHUS. 0 YIUTCIIA.
OcHoBanus, ux OCHUBAHUE
knaccudukamus. Conu PE3YIIBTATOB CBOCH
Cpe/IHNe, KHCIbIE, JESTEILHOCTH Ha
ocHoBHble. Komruiekcupie | YPOKE
COCTUHEHUS
4 Hen YraeBoaopoibl, ux dopMuEpOBaHHe
SIHB Kiaccuukarus B OCO3HAHHOTO U
3aBUCHMOCTH OT CTPOCHUS | 110Gp0skeNaTeIbHOTO
Kanaccudukanusi oprann4eckux YIJIEPOAHON LIENU OTHOIICHMS K Pa6oTa co
53\2 BellecTB (amuatuyeckue u MHEHHIO IPYroro CXeMaMH,
. WKIINYECKUE) U OT
[ToBTOpUTENBEHO-0000MIAOIINI YPOK 1 ) . HCTI0BCKA. TabuIaMu
KpPaTHOCTH CBSI3CH
OueHuBanune

(mpenenbHbIE U
HemnpeeabHbIE).
['omosiornueckut psa.

pe3yJbTaTOB CBOEH
JIEATENBHOCTH HA




[IpousBoaHbIE YpOKe
yTII€BOJOPOIOB:
raJIOT€HOAJIKAHbI, CTUPTHI,
(heHOITBI, aTbICTH/IBI ’
KETOHBI, KaApOOHOBBIC
KHUCJIOTBI, IPOCTHIE U
CIIOXKHBIC 3(PUPHI,
HUTPOCOETUHEHUS,
aMUHBI, aMUHOKMCJIOTHI.
4 Hen ITomoxeHne MeTanIoB B Oco3HaBathb PaGora co
[Tepuoandeckoii cucremMe | MOTPEOHOCTH U
54\3 SIHB CXeMaMHu, Pexnama simemenTa
Y CTPOCHHE UX aTOMOB. FOTOBHOCTB K
TaOIUIaMHU
[Ipoctrie BemecTBa — caM000pa30BaHUIO
METaJUIbl: METAJUIN-
5 HE 4ecKast CBSI3b U CTPOCHUE VYMmeHue BBIICISAITH Pa6Gora ¢
55\ THE KPHCTAN-JIOB. I7J1aBHOE B TEKCTE, PUCYHKaMH, Coobrere o Teme
AJ'IJ'IOTpOHI/ISI. Oo6mmume CTPYKTYPUPOBATH CXEMaMu,
(usndec-Kue CBOKWCTBA y4eOHBIN MaTepuas | mpudbopamu
MeTain METAJIJIOB. O6Iu14ue
5 Hen XHUMHAYECKHE CBOMCTBA
. KomOuaMpOBaHHBIH. METALIOB dopMupoBaHHe
(BOCCTaHOBUTEIIbHBIC OCO3HAHHOIO U
CBOMCTBA): JOOPO’KENaTETBHOTO
B3anMOJACUCTBUEC C OTHOIIICHUS K
HEMETaJJIaMu MHCEHUIO IPYroro PaGota co
56\5 (KHCIOPOIOM, YeTOBEKA. CXEMaMH,
rajoreHamu, cepoiu, TabunamMu
OrenuBaHue

a30TOM, BOJIOPOJIOM), C
BOJIOM, KUCJIOTaMHU, C
COJISIMHU B PAacTBOPAX,
OpraHUYECKUMU
BELIECTBaMH (CIIUPTAMHU,

pe3yJbTaTOB CBOEH
JIEATENBHOCTU HA

ypoke




rajoreHajJKaHaMH,
(heHooM, KHCIIOTaMH), CO
mejiouaMu. 3Ha4YCHUE
METaJUIOB. Psn

CTaHIaPTHBIX
AIIEKTPOTHBIX
MOTEHIINAJIOB
S Hen Koppo3ust [lonsATHE «KOPPO3USI».
THE MeTaL10B KOMOMHUPOBaHHBIIA. XUMHUY€ECKasi KOPPO3HSL. Cocrasnats mian Pabora co
57\6 DeKTPOXHMHTECKAS pelLicHHs CXEMaMH,
koppo3ust. CIIoco6sl IpOOJIEMBI. TabIMLaMu
3aIIUTHI
1 Hen MeTaJlIoB OT KOppO3HH OuenvBanue Pa6ora ¢
€3yJIbTaTOB CBOEH HCYHKAMU
58\7 des pesy. pHCyH )
JeSATEIbHOCTH Ha CXeMaMH,
ypoKe npudopamu
1 Hen Mertaiutel B Ipupoze. Oco3HaBatb
Merautyprus: mupo- OTPEOHOCTH U Pabora co
59\8 hen O6ume cnocoobl MOTy4eHust ' ’ p CXeMaMH,
ruapo- u TOTOBHOCTH K
MEeTAJJIOB TaOIUIAMU
AIIEKTPOMETAILTYPTHSI. caMo00pa30BaHHIO
. Coo0b1enue mo teme
KoMOnHMpOBaHHBIH. DNEeKTPOJIN3 PACIIaBOB U
1 next pacTBOPOB COSMHEHHUH CoCTaBNATH MIaH Pa6ota co
60\9 dep MECTaJIOB, €ro pelieHus CXeMaMH,
ITPAKTHYCCKOC 3HAYCHUC HpO6J'ICMBI. Ta6J'H/IHaMI/I
2 Hen I )
MeTaslibl HO0OYHBIX MOATPYII: CPEXOJIHDIC METAILIBL: CocTapiaTh naH Pabora oz
61\10 | deB MeAL. Cenebno pyni: Mejt, cepedpo, IHHK, pelieHus PYKOBOJCTBOM | Peknama siemenTa
Ab, CEpeop PTYTb, MapraHell, xeneso, | npoGembo. yunTens.

xpoM. OcobeHHOCTH




2 He CTPOEHMS AaTOMOB. OuenuBanue
A LuHK, pTYTH p y 5 . | Pabora co
6211 | deb . XHUMHYECKHE CBOMCTBA pesynbTatos cBoeH |
KoMOuHUpOBaHHBII NeATENLHOCTH Ha ’
TabJIMIIaMU.
ypoKe
2 men 3HAaKOMCTBO C
en Oco3HaBathb o6pasLaMy
P Mapranen, xpom MOTPEeOHOCTh U P
63\12 . TOTOBHOCTB K BeIects
KoMOuHUpOBaHHBII Pa3HBIX
caM000pa30BaHUIO
KJIaCCOB.
3 Hen 3HAKOMCTBO C
bes OrennBanue o6pasLaMy
p Keaeso pe3yIabTaToOB CBOEI p
64\13 o JIESITSIIBHOCTH Ha BetecTs
KoMOuHMpOBaHHBII pa3HBIX
ypoKe
KJIaCCOB.
3 Hen Pemenwe 3amaq u dopmupoBaHue
¢B . TIpaXKHEHUH OCO3HAHHOTO U
ber Y/POK-YPAKHEHHE 110 TeMe §OII\)/I6I/IHI/I OB;HHLHZ 3aueT | 100pOKETATENHHOTO Pabora co
65\14 «MeTab p p CXEMaMH,
3 OTHOIIICHHS K B ——
KomOuaMpoBaHHBIN MHEHHIO JIPyToro
YeIIOBeKa.
3 Hen Pemenue 3amau u
Vpok-yrpaxHEHHE 10 TeEME ! YMEHHE BHICIATS
66\15 esp «MeTamIey YHpaxxHCHUH, IJ1aBHOE B TEKCTE, PaG
KOMOMHHUPOBAHHBIN 3a4eT CTPYKTYPHPOBAT aboTa B I1apax
KOM6I/IHI/IpOBaHHBIH y‘—Ie6HBII>'I MaTepra
4 Hen Pemenue 3agau u CocTaBnsTh M1aH
Pemenre pacueTHBIX 3a7a4 10 TEMe o
67\16 yIpaXHEHUH, peleHus Pabora B mapax
deB «MeTamibb» .
KOMOMHHPOBAHHBIN 3a4eT | MPOOIEMBI.




4 Hen Hemerananl
68\17
¢beB Ypok u3ydeHus HOBOrO MaTtepuasa
4 uen HemeTtajiabl
69\18
¢beB KoMOuHUpOBaHHBII
1 Hex
MapT
HemeTtaianl
70\19

[ToBTOpUTENBEHO-00001IAIOLTHH YPOK

IlonoxeHre HEMETAIOB
B [ICXD, crpoenue
atoMoB. 0. lHepTHbIE
rassl. /[BOMCTBEHHOE
MOJI0’KEHUE BOJIOPOIa B
Ilepnonnueckoi cucre-
me. Hemeramier —
MPOCTHIE BEIEC-TRA.
AunoTpomnusi.
XuMHYeCcKHe CBOMCTBA
HEMETAJIJIOB.
OKuCIIUTEIb-HBIE
CBOMCTBA:
B3aHMOJICHCTBHE C
MeTaJJIaMH, BOAOPOIOM,
McHee
3JIEKTPOOTPHULIATEIIbHBIMU
HEMeTa-JIaMu,
HEKOTOPBIMH CIIOKHBIMU
BEIIECTBAMH.
BoccranoButenbabIC
CBOICTBA HEMETAJIJIOB B
peakiusx ¢ Gropom,
KHCJIOPOJIOM, CIIOKHBIMH
BEIECTBAMHU-
okucnutensimu. Bogo-
POHBIC COCTMHEHUS
HeMeTtaioB. CTpoeHue
MOJICKYJI ¥ KPUCTAJIJIOB.
dusnyeckue CBOMCTRA.
OTHOIIEHHE K BOJIE.
H3meHeHue KUCIIOTHO-
OCHOBHBIX CBOWCTB B

Oco3HaBathb
MOTPeOHOCTH U
TOTOBHOCTb K
caM000pa30BaHUIO

Pa6ora ¢
PUCYHKAMH,
cXeMaMu,
npudopamu

Pabota co
CXEeMaMH,
Ta0IUIAMU

Pexiama snemenrta




Nepuoiax v rpymmax.
Heconeo6pasyromue u

coneo0Opa3yroiue
OKCHUJIBI.
Kucnopoaconep:xarue
KHCJIOTHI.
1 Hen
0606meﬂﬂe " CUCTeMaTUu3alnus CocCTaBasaTh IUIad
MapTt - Pa6ora no
71\20 3HAHHUMU 110 TeMe. peuenus
5 5 KapToyKam
[ToBTOPHUTEIILHO-0000MIAOIINI YPOK HPOOJIEMBI.
1 nen KontpoabHasi padora Ned4 nmo teme
7221 | yvapr «XHMHS 3J1eMEHTOB». YPOK ydera
3HAHUU.
2 Hen Kucnots! B cBeTe
73\22 MIPOTOJIUTHYECKOMN
MapT
Teopuu. ConpskeHHbIE
2 Hen KHCJIOTHO-OCHOBHEIE COCTABIATE ILTAH
74\23 vapt napsl. Knaccnpukanus peleHust 3anoJHEH e
OpraHu9CCKUX 1 npobiembl. PaGotast | Tabmuir u cxem,
KucaoTer opranndeckue u HEODraHMUECKHX 110 TIaHy, CBEPATh | 3HAKOMCTBO C
2 Hen Heopranuveckue KkucnoT. ObuIHMe CBOHCTBA | ¢poy neficTBHs C o0pasuamu
. KHCJIOT: B3aUMO/ICHCTBHUE
MapT KoMOUHUpOBaHHBIH A HCIBIO M, TIPH BCIICCTB
OpraHn4eCKuX 1 HEO0OXOIUMOCTH, pa3HBIX
25104 HCOPraHUICCKUX KUCIIOT € | yenpapnsaTh OMIMOKU | KIIACCOB.
METajljla-MH, OCHOBHBIMU | anoCTOSITEIBHO

1 aM(oTepHBIMU
OKCHJIAMH U
THJIPOKCUAMH, C COJISI-
MH, 00pa3oBaHue




CJIOXHBIX 3(pHUpOB.
Oco0eHHOCTH CBOMCTB

HZSO4(KOHH,) 158 HNO3
OcoOeHHOCTH CBOICTB
CH3COOH u HCOOH
3 Hen OCHOBaHHs B CBETE
7625 IPOTOIMTHYEC-KOI Coobuienue mo teme
MapT
teopun. Knaccupukanms
3 Hen Opra-HHYECKHX U
HEOPTraHMYECKHMX YMeHue CTpouTS T —.
Mapt ocHOBaHMi. Xumudeckue | JTOTHICCKOC TaGITHIL H CXEM,
OcCHOBaHHUS OPraHNYecKHe H CBOMCTBA IEIOYEN 1 paccyxICHHC, 3HAKOMCTBO C
HeOpraHuYecKue HEPacTBOPUMBIX OCHOBa- | BKJIIOHAIOMICE o6pasiamu
. nuii. CoiicTBa YCTaHOBIJICHNE
77\26 KoMOuHHpOBaHHBII IDUYMHHO- BCLICCTB
OECKUCIOPOIHBIX p pa3sHBIX
OCHOBaHMIi: aMMHUaKa CACNCTBCHHBIX KIIACCOB.
AMMHOB. CBA3CH
BzaumHuoe BiusiHze
aTOMOB B MOJIEKYJIE
aHWITMHA
3 Hen AmdoTtepHbIe
78\27 COEIMHEHUS B CBETE VMeHHe CTpOUTh Coobrenne mo Teme
MapT . 3anonHeHue
HPOTOIUTHYECKOM JIOTHYECKOE
A Ta0JINIL U CXEM,
1 Hen AMQoTepHbIE OPraHAYecKHE U TeopHH. AM(O-TEPHOCTL | paccyKIeHue, 3HAKOMCTBO C
HEOpraHuvecKne CoeIHHEeHHs OKCHJI0B ¥ THIPOKCUIOB BKJTFO9ArOMICC 06pasaM
arp MEPEXOAHBIX METAJIOB: YCTaHOBJICHUE N
79\28 KombnunposanmbIi B3aUMO-JICHCTBHE C IPUYUHHO- S
KUCJIOTAMH U IIEJIOYaMH. | CIIEJICTBEHHBIX P
g KJIaCCOB.
cBsi3eit

AmMpoTepHOCTD
aMUHOKHCIIOT: B3au-




MOJICUCTBHE
AMHHOKHCJIOT CO IIEJI0-
YaMH, KUCIIOTaMH,
CIHPTAMH, IPYT C APYrOM
(ob6pazoBanue
MTOJTUTIEITH-I0B),
o0pa3oBaHNe BHYTPEHHEN
coiu (OUITONIIPHOTO MOHA)

80\29 1 Hen IlonsaTue 0 reneTHYECKOn PaGoTta co
anp CBSI3HM U TEHETUYECKUX CXEMAMI
psAgax B HEOPraHUUYEC-KOM
1 Hex Y OPraHUYECKON XUMUH. Pa6ota 1oz
81\30 anp I'eneTu-ueckue psiabl PYKOBOJICTEOM
Metaina (Ha npumepe Ca yauTeNs.
I'eHeTH4YecKkasi CBSI3b MEK u Fe), nemeranna (sa
KJIacCaMH Heo ralmqecxmz’ U npumepe S u Si), Ocosnasary
P N HEPEXOIHOIO DJIEMEHTA TMOTPEOHOCTH 1
OpPraHu4YecKuX coeTMHEeHn Zn) FOTOBHOCTE K
KomOuHMpoBaHHbBIN camMo00pa30BaHHIO
I'eneTnueckue psanbl 1
22131 2 Hex TeHETUYECKas CBA3b Pa6ora o
anp OPraHYECKHX BEIIECTB KapTOYKaM
(s coeTMHEHUH,
coJiepKallnx JBa aToMa
yraepoaa). EnuHcTBo
MHpa BEIECTB
2 Hex OueHuBanune
Ypok-ynpaxaenune Pemenue 3amau u pe3ynbTaToB cBoeil | PaGoTa mo
83\32 arnp 9 Coo01eHue 1mo Teme
T1OBTOPHTENbHO-0600matommi ypoKk | YTPOKHEHHI JIESITENIbHOCTH Ha KapTOYKaM

ypoKe

Tema 5. IIpakTukym (8 yacos).




2 Hen

IIpakTnyeckas padora

CocTaBigTh n1aH

Pabota o
anp Nel ITonydyenue, cobupanmue, DusHuecKue u peLIeHHs MHCTD Y
84\1 pacnosHaBaHHue rasoB XUMHYECKHE CBOMCTBA npo0sieMbl. YMeHue I aKEIZEeCKa;I
H U3y"CHUE HX CBOUCTB. razoB CTPOMUTH JIOTHYECKOE p£60Ta
YpOoK-IIpaKTUKYM PacCyxKICHHE
3 Hen IIpakTnyeckas padora CocTaBiATh I1aH Pabota o
anp Ne2 CkopocTb XUMHUYECKUX 3aBUCUMOCTb CKOPOCTH peuieHust WHCTPYKIIUH,
85\2 peaknuii. XMuMHYeCKOe PABHOBECHE. | PEAKLIUU OT Pa3IMyYHbIX npoOJieMbl. YMEHUE | mpakThdecKas
aKTOpOB CTPOMTB JIOTHYecKoe | paboTa
YpOoK-IIpaKTUKyM ¢ p p p
paccyxieHue
3 Hen IIpakTuyeckas padora Ne3 CocTaBnsaTh Mm1aH Pa6ota no
CpaBHeHHe CBOWCTB OPraHM4YeCKHX . eILeHUs WHCT uu
arp P P XHWMHYECKUE CBOMCTBA P PYKIUTH,
86\3 H HEOPraHUYECKHX npoOyieMbl. YMeHUe | mpakThuyeckas
N BELIECTB Pa3HbIX KJIACCOB
coeIMHEeHMI. YPOK-IIPaKTUKYM CTPOUTH JIOTUYECKOE | paboTa
paccyxieHue
3 Hen IIpakTHyeckas padora Ned CocTaBiATh I1aH Pa6ora no
Pemienne 3xcnepuMeHTaAIBLHBIX . . €IEHUs UHCT uu
arnp P CBoiicTBa conei, p PYKIUTH,
87\4 3aga4 no reme «'uapoams». . npoOjeMbl. YMEHHE | MpaKTHYeCcKas
TUIPOJIN3 COJIEN
CTPOUTH JIOTHYECKOE | paboTa
YpoK-nIpakTUKyM
paccyXeHue
4 Hen IIpakTHyeckas padora Ne5 XHWMHYECKUE CBOMCTBA CocTaBnATh I1aH Pa6ora no
anp Pemienne 3xcnepuMeHTaAIBLHBIX BEIIECTB Pa3HbIX KJIACCOB | PELICHHUS MHCTPYKIINHY,
88\5 32724 10 HEOPraHN4eCKO XUMHM. npoOjeMbl. YMEHHE | MpaKTHYeCcKas
CTPOUTH JIOTHYECKOE | paboTa
YpoK-nIpakTUKyM
paccyxeHue
4 Hen IIpakTyeckas padora Ne6 XHUMHUUYECKUE CBOMCTBA CocTaBiATh I1aH Pabota o
anp Peurenne 3xcnepuMeHTAIbHBIX BEIIIECTB Pa3HbIX KIACCOB | PELICHUS WHCTPYKITUH,
89\6 3a/1a4 M0 OPraHUYeCcKOM npobaemMbl. YMEHHE | MpaKkTHUecKas
XMMHH. YPOK-TIPAaKTUKYM CTPOUTH JIOTUYECKoe | paboTa

paccyxieHue




4 men IIpakTuyeckasi pa6ora Ne7 CocTaBiATh M1aH Pa6ota mo
anp I'eHeTnYecKkasi CBA3b MEKIY . peLeHus HHCTPYKIINH,
90\7 KJIACCAMH HEOPraHUYECKHX XUMHU4ECKUe CBOACTBA npoOiemMbl. YMEHHE | MpaKkTHYecKas
OpPraHMYecKHX COeIHHEeHH BCIICCTB PasHBIX KIACCOB | crpoutk moruueckoe | pabora
acCyXJeHHE
YpOoK-IIpaKTUKYM paccyxi
5 Hen IIpakTyeckas padora Ne8 CocTaBiATh I1aH Pabota o
anp Pemenne 3xcnepuMeHTAIBLHBIX KauecTBeHHbIE peakiyuy | PCIICHHS WHCTPYKIINH,
91\8 3a/1a4 M0 Pacno3HABAHUIO Ha pa3sHbIe UIACTMACCHI U npobnemMbl. YMEHHE | MpaKkTH4ecKas
IJIACTMACC U BOJIOKOH. BOJIOKHA CTPOUTH JIOTUYECKOe | paboTa
acCYXXJICHHE
YPpOK-IpaKTUKyM paccya
Tema 6. XumMus B ;ku3HHU o0mecTBa (7 yacoB).
JIEeKIIMOHHO-CEMUHAPCKOE
3aHATHUE:
5 Hen
anp 1) xumuyeckas
MPOMBIIIUICHHOCTD
XUMHAYECKHE TEXHOJIOTHH;
2) CBIpbE JJI1 XUMUYECKO# | YMEHHE CTPOUTH
MIPOM-TH; JIOTHYECKOe
3 . paccyxieHue,
92\ XuMHS ¥ IPOU3BOACTBO ) BOJIa B XUMIYECKO# BKJTIOUAIONIIEE
. MIPOM-TH; Coo0mienue o reme
1 KomOuaMpoBaHHBIN YCTaHOBJICHHUC
4) sHeprus ans MIPUYUHHO-
XHMHYECKOTO MP-Ba; CIIC/ICTBEHHBIX
CBsI3ei

5) Hay4HBIE TTPUHITUTIBI
XAMHYECKOTO
MIPOU3BOJCTBA;

6) 3amuTa OKpyKarouieu
Cpezbl U OXpaHa Tpyja
MIPU XUMUYECKOM IIp-€;




7) OCHOBHBIE CTaIUU
XUMHUYECCKOI'O
IPOM3BOICTBA
(NH3z,CH30H);

8) cpaBHeHUE
MIPOU3BOJICTBA aMMHAKa 1
MeTaHoJIa

JIeKuMoHHO-CEMHHAPCKOE
3aHATHE!

1) xumu3anus cenbCKoro
XO034MCTBa U €€
HarnpaBJICHUS,

2) pacTeHus U MOYBa,
HOYBEHHBINA
HOTJIOIIAOIINH KOMIUIEKC

2 Hex (TITIK); YMeHnue BbIICIATh
93\ XuMHUS U ceJIbCKOe TJIaBHOE B TEKCTE,
Masi . . 3) yaobpeHus u ux Coo0mienue o reme
2 x03s1iicTBO KOMOMHMPOBAaHHBIN CTPYKTYPUPOBATh
KJaccuukanus; .
yueOHbII MaTepua
4) XUM. cpe/icTBA 3aIUTHI
pacTeHui;
5) oTpunaTenbHbIe
MOCTICICTBUS TIPHM.
NEeCTULUA0B U Oophba C
HUMH;
6) XuMHu3aIus
KHBOTHOBO/ICTBA
- .. | JlekunonHo-ceMuHapckoe | CoCTaBiIATh MJIaH
94-95\ | 2 men Xumus 1 npodJieMbl OKpY:Karoiei p
CpebI 3aHSTHE! perieHus Coobmenue mo Teme
3-4 Masd p pOGIIEMBI.

1) xumuueckoe




KomOunupoBaHHbII

3arpsi3HEHUe
OKpY>Karollen cpebl;

2) oxpana ruapocdepsl oT
XUMHYECKOTO
3arpsi3HEHUS;

3) oxpaHa MOYBBI OT
XHUMHAYECKOTO
3arpsi3HECHUS;

4) oxpana atMocdepsl OT
XUMHYECKOTO
3arpsI3HEHUS;

5) oxpana (hiopsl 1
bayHbl OT XUMUYECKOTO
3arps3HCHUS;

6) OMOTEXHOJIOTHUS U
TCHHAsl HH)KEHEePUS

96\

3 Hexn

Mas

XuMus U IOBCEeIHEBHAS *KM3Hb
Y€JI0BCKA

Kom6unnpoBaHHbIN

JleknmoHHO-ceMHUHApCKOe
3aHATHE:

1) momanrHss anTeka,

2) MOIOIIME U YUCTALINE
CpEeACTBa;

3) cpenctBa 60pBHOBI €
OBITOBBIMH HaCECKOMbBIMH,

4) cpencTBa IMYHOU
TUTUEHBI U KOCMETHKU;

5) XuMUs ¥ TIUIIA;

6) MapKHpOBKa YITaKOBOK
MUILIEBBIX U

Oco3HaBathb
MOTpeOHOCTh U
TOTOBHOCTbD K
camM0o00pa30BaHUIO

3aII_II/ITa IIPOCKTOB




TUTMEHUYECKUX
IIPOAYKTOB, YMEHUE UX
YUTATh;

7) SKOJIOTHS KUJIHILA;

8) XuMus U TUTHEHA
YelioBeKa

3 Hen
s O06o01meHre U cHCTeMATH3aLHUs OnennBanue 5
97\6 HAHKIL 10 TEMe. pE3yIbTAaTOB CBOCH
. eATENLHOCTH HA
[ToBTOpHUTENHEHO-00001IAIOIINN YPOK ypoke
3 Hex Koutpoabsnas padora Ne5 no reme
«BelecTBa M X CBOHCTBa»
98\7 Mas .
Ypok yuera 3HaHUH.
O0600meHne U CHCTEMATH3AUSA MPOIiIECHHOT0 MaTepUajia
YMeHue cTpouTh
JIOTHYECKOE
4 ge accyXJacHue
A CrtpoeHue aTomMa u I;anglqa}omee, Pabora mon
99 Masi IICX?9 IloBTOpHUTENBHO- Crpoenne atoma u [ICXD PYKOBOJICTBOM
0000IIaroIINI YPOK YCTaHOBIICHUC UTENA
P [IPUYHUHHO- v '
CIIEICTBEHHBIX
CBsI3el
4ue Knaccudmkamus Bemects, | Oco3HaBarh
a BemiecTBa n ux (rkan m ’
. ¢buznueckue u MOTPEOHOCTh U
100 Mast cBoiicrBa [loBTOpuTENHHO-

00001IarnHii ypok

XUMHUYECKUE CBOUCTBA
BEIIECTB

TOTOBHOCTH K
caM000pa3oBaHUIO




I'eHeTHuyeckas CBA3b Me .

4 Hen ALy Pelenune ynpaxHeHuit Ha PaGora 1ox
KJIACCAMH HEOPraHUYECKHUX H Pa6oTa 1o
OPraHUYeCKUX COeTMHEHU I KapTOYKaM

YUUTES.

VYpoxk-ynpaxHeHue

4 nen

102 Mas 3aK/JII0YNTeNbHBIH YPOK




5. IlepeyeHb y4eOHO-METOAMYECKOT0 U MATEPUATHLHO-TEXHUYECKOTO
odecrmeyeHus.

YMK yuures:

1. Ta6puensu O.C. IIporpamma kypca xumuu it 8-11 kiraccoB 0011e00pa3oBaTEIbHBIX
yupexaenuii.— M.: [Ipoda, 2010.

2. 0O.C.I'abpuensu, N.I'.Octpoymos, E.E.OctpoymoBa. Oprannyeckass XuMHusl B TECTaX,
3amavax, ynpaxkneHusx. 11 kmacc: yue6. mocobue ist 001meo0pa3oBaT. yUpekIeHUH. —
M.: JIpoda, 2003

3. M.IO.I'opkoBenko. Xumus. 11 kmacc. [loypounsie pa3paboTku K yueOHUKaM
O.C.T'abpuensna u ap. (M.: Ipoda); JI.C.I'yzes u np. (M.: dpoda); I'.E.Pyn3uruca,
O.I".®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2006

4. 0O.B.KopanpuykoBa. Yuuch pemars 3ajauu 1o xumuu. M., 1999
M.C.ITak. Anropurmuka npu uzydenuu xumuu. M., 2000

Xumusg 10-11 kn.: Yueonoe nocodue / P.A.JInugun, E.E. SIkumosa, H.A.Borunosa; I[lox
pen. npod. P.A Jluguna. M.: Ipoda, 1999

7. N.I'.Xomuenko. Pemenune 3amau no xumun. M, 2000

8. JLA.llgetkoB. Oprannyeckas xumusi: yuae0. s 10 k. cpen. mk. — M.: [IpocBemenue,
1988

9. B.f.BuBropckuii. Bompocsl, ynpaxHeHHsI U 3a/1a4¥ 10 OPTraHUYECKO XUMHUH C OTBETaAMH
u pewenussmu. — M.: BJIAJIOC, 1999

10. I1.Caiixc. MexaHU3MBbI peakiuii B opranndeckoit xumun. — M.: MU3narensctBo «XuMus»,
1971

11. A.1.Apremenko. Opranuueckas XuMus: y4e0. s CTyJ€HTOB CPEIHUX CIIell. y4eo.
3aBefeHuil. — M.: Breicmras mikona, 1998

12. O.C.I'abpuensn, H. H. Pynos, B. U. TonkynoB. «Xumus 10 knacc. XumMuueckuit
HKCIEPUMEHT B 1IKose». Mocksa, «Jpoday», 2010 .

YMK o0yuarouerocs:

1. O. C.I'abpuensn. Xumus -11 , «Zpoda», Mocksa, 2012 r.

CD u yueOHbIE CAWTBI

1. CD «Heoprannueckas xumus» . «IIpocsemienne» 2004.

2.CD «O6mas u Heopranuyeckas Xumusi» Jlabopatopus cucrem mynstumeana.Mapl TV 2002.

3. chem.msu.su - Ha caiite " XumMHueckasi Hayka u oopazoanue B Poccun": ""JiexkTpoHnas
oudamoTexa mo xumuu'" - chem.msu.su (paszen "Matepuansl IS ITKOJLHUKOB") U
"[lIxompHOE XUMUYECKOE 0OpazoBaHue B Poccuu: cTaHaapThl, y4eOHUKHU, OJTMMITHAIHI,
9K3aMeHbl" (MaTepuabl s yuyuTelnel U MKOJIbHUKOB).

4. hemi.nsu.ru "OcHoBbI XUMHUH'' - DJIEKTPOHHBII YueOHHUK. Internet-usnanue, ucnpaBieHHOE
u nononueHHoe. Hoocubupcek: HI'Y, 2001-2006. nonent HI'Y A.B. Manyiinos u B.1.
PonmmoHoB. meprouyueckas cucTeMa, OTBETHI K 33/1a4aM H JIp.

5. college.ru - pazaen "OTKpBITOrO KOJLIEKA" IO XUMHUH. DIIEKTPOHHBINA YUCOHUK 110 XUMHUU IS
mkosbHUKOB ¢ CJI-nucka "OtkpeiTast xumus 2.5" Paznen XpectomaTtus - nogdopka KHUT U
crateit. On-line TecTupoBaHue (HEOOX0IUMA PETUCTPAIIHS).



6. school-sector.relarn.ru - "Xumus gnst BCEX" u3 cepun "O0yuaronue sunukionequn”. Cait
COJICPXKUT TEKCTOBBIE U rpaduueckue Mmarepuaisl ( school-sector.relarn.ru ) pasmenieHabie BO 2-
M m3naan CDROM "Xwumus miga BCEX" 1999r

7.. alhimikov.net - caiit "Alhimikov.net". Cozneprxanue: 31eKTpOHHBINA y4eOHUK "OCHOBBI
o011el 1 HeopraHuyeckon XxumMun'" s 8-9 Kii.;

8. alhimik.ru - "Anxumux" CoBeTbl a0uTypueHTy. Yuuteno xuMui. CpaBoYHUK (OYCHb
OosbIast MoA00pKa TaOJIUI] M CIIPABOYHBIX MATEPUATIOB).

9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Paznensi: [IpakTrKa - IIKOJIBHBIC OIBITHI,
9KCIICPUMEHTBI M MH. [Ip.;

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTePUAJIbI

1. Xwumus. 11 kiacc: KOHTPOJIBHBIC U TTPOBEpOUYHBIC paboTHI K yueOHuKy O.C. ["'abpuensna
«Xumus. 11 knace. [Ipodunpnslit ypoBens» / O.C. 'abpuensn, I1.H. bepeskun, A.A.
YmakoBa u ap.. — 3-¢ usl., crepeorun. — M.: JIpocda, 2010 .

2. Bonoruk B.b., Kpyrenkas E.Jl. Oprannyeckast XUMHSL: BOIPOCHI, YIIPaKHEHUS, 3a]1a4H,
tecthl. [Tocobue mis crapmexnaccaukos.- CI16: CMUO Ilpece, 2012 r.

3. Opranundeckas XuMHs B TeCTax, 3a/1a4ax, ynpaxHeHusx. 11 kimacc: yaebHoe mocobue aiis
obureobpaszoBarenbHbIx yupexaenuii / O.C. I'abpuensn, U.I'. Octpoymos, E.E.
OctpoymoBa. — 3-e u3z1., crepeotun. — M.: [Ipocda, 2005 r.

4. EI'D 2010. Xumus. Tunossie TectoBeie 3amanust / FO.H. Mensenes. — M.: U3naTeabcTBO
«Dx3ameny, 2010 r.

5. Enunsiii rocynapctBeHHbId 3x3amen 2009. Xumus. YHUBepcallbHbIE MaTepHAIIbI [
noarotroBku yuamuxcs / OUIIN. — M.: Untennekt-Lentp, 2009 r.

6. Kpurepun BbICTaBJICHUS OLICHOK.

PGSYJ'II)TaTI)I O6yIIeHI/I${ XUMHUHU JOJIDKHBI COOTBETCTBOBATH O6HII/IM 3ajadyaM u Tpe6OBaHI/I$[M K €ro
YCBOGHHIO.

PesynbTarsl 00yueHus oleHnBalOTCs 10 MATHOATBHOM cucTeme. [Ipu oLleHKe yUnThIBarOTCS
CIIEYIOIINE KaYECTBEHHBIC IIOKA3aTEIH OTBETOB:

r1yOuHa (COOTBETCTBHE U3YyYECHHBIM TEOPETHUECKUM 0000IIEHUSIM);

OCO3HAHHOCTbH (COOTBETCTBHE TPEOYEMBIM B MPOTpaMMe YMEHUSM IPUMEHSTh MOJTYISHHYIO
MH(pOpPMALIUIO);

MOJTHOTA (COOTBETCTBHE 00bEMY MPOTpaMMbl U HHPOPMAITUU YIEOHUKA);

[Tpu oreHKe YIUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYINIECTBEHHBIC U HECYIIIECTBEHHEIE).

CymiecTBeHHbIE OIMIMOKH CBSI3aHBI C HEIOCTATOYHON TITyOMHOM U OCO3HAHHOCTHIO OTBETA
(HampuMep y4eHHMK HETIPaBUIILHO yKa3aJl OCHOBHBIE IPU3HAKH MMOHATUH, SBJICHUN, XapaKTepPHbIE
CBOICTBa BelleCTBa, CPOPMYIUPOBAI 3aKOH, IPABUIIO U TIpP., UJIM YUYEHUK HE CMOT IPUMEHUTH
TEOpeTUYEeCKHEe 3HAHUS JUI1 OOBSICHEHUS U MpeJICKa3aHus SIBICHUH, yCTaHOBICHUS TPUYMHHO-
CJICZICTBEHHBIX CBS3€H U T.II.).

HecymiecTBeHHbIe OMMOKH OTPEENIAIOTCS HEMOIHOTON OTBETa (HApUMED, YIYIICHUE U3 BUILY
KaKoTo-1100 HEXapaKTepHOTo (pakTa mpu ONMHUCAHUH BEIIECTB, MpoIieccoB). K HUM MOXXHO
OTHECTH OTOBOPKH, OMUCKH, JOMYIIEHHbIE 10 HEBHUMATEIFHOCTHU (HampuMep Ha JBa U Ooliee



YpaBHEHHUS PEaKIUil B IIOJTHOM MOHHOM BHJIE JIOMYIIIEHA OJTHA OIIMOKAa B 0003HAUYEHUH 3apsiia
HOHA).

OuneHka yCTHOro OTBeTa
OtMmetka «5»:
- OTBET MOJIHBIN U MPAaBUIbHBINA HA OCHOBAHUU U3YUYEHHBIX TEOPUH;

- MaTcpHrall U3JI0KCH B OHpC,HCJ'ICHHOfI JIOTHYECKOU IMOCJICA0BATCIIBHOCTH, JIUTCPATYPHBIM
SA3BIKOM,

- OTBET CaAMOCTOSITEIIbHBIN.
OtMmetka «4»:
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPH;

- MaTcpHral U3JI0KCH B OHpCI[CJICHHOfI JIOTHYECKOM MMOCJICA0BATCIIBHOCTHU, TP 3TOM JOITYIHICHBI
JABC — TP HCCYIICCTBCHHBIC OHII/I6KI/I, HCIIPABJICHHBIC 110 TpC60BaHI/IIO YUUTCIIA.

OrMmeTKa «3»:

- OTBET IMOJIHBIN, HO IPU ATOM JOMYIIEHA CYIIECTBeHHAs OIIMOKA UM OTBET HETIOIHbIH,
HECBA3HBII.

OrMeTKa «2»:

- [IpU OTBCTC O6H3py‘)K€HO HCIMOHMMAHHUEC yHallIUMCSA OCHOBHOI'O COACPIKAHUS yqe6Hor0 nim
JOIMYHICHBI CYIIECCTBCHHBIC OIJ_II/I6KI/I, KOTOPLbIC yanHHﬁCH HC MOXKCT UCIIPABUTD IIPU HABOASAIIUX
BOIIPpOCAax YUUTCIIA.

OtMmetka «1»: OTCyTCTBUE OTBETA.

Ounenka IKCIepUMEHTAJbHBIX YMEHH
OrieHKa CTaBUTCS HA OCHOBAaHUH HAOJIIOICHUS 32 yUalTUMHUCA U MIUCbMEHHOTO OTYeTa 3a paboTy.
OTMeTKa «5»:
- paboTa BBITIOJIHEHA MOJTHOCTHIO, TPABUIILHO; CIeTIaHbl MPABHIIbHBIC HAOIIOACHUS U BBIBOJIBI;

- OKCIIEPUMEHT OCYILIECTBIIEH 110 IJIaHy C YYETOM TEXHUKH 0€30IacHOCTH U MpaBuil paboThI C
BelIeCTBaMU U 000pyI0BaHUEM;

- IPOSIBJIEHBI OPraHU3alMOHHO — TPYAOBbIE YMEHUs (TIOJAEPKUBACTCSI YUCTOTA paboUero Mecta
U TIOPSZIOK Ha CTOJIE, SKOHOMHO MCHOJIb3YIOTCS] PEAKTHBBHI).

OrMeTKa «4»:

- paboTa BBITIOJIHEHA TPABUIIBHO, C/CNIaHbl IPAaBUIIbHBIE HAOTIOICHUS U BHIBOJIBI, IPH 3TOM
AKCIIEPUMEHT MPOBEJICH HETOIHOCTRIO UITH JOIYIICHBI HECYIIIECTBEHHBIE OITUOKH B paboTe ¢
BelIeCTBaMH U 000PY0OBAHUEM.

OrMmeTKa «3»:

- paboTa BBIMIOJHEHA IPABUIBHO HE MEHEE YeM HAIlOJIOBUHY HIIU JIOMYILEHA CYIIECTBEeHHAs
omnoOKa B X0JI€ KCIIEPUMEHTA, B 00BbsCHEHUH, B 0QOPMIICHUH pabOThI, B COOIIOACHUN TTPABHII
TEXHUKU 0€30MaCHOCTH IpHU paboTe ¢ BElIeCTBAaMH U 000pYJI0BaHUEM, KOTOpast UCIIPABIISETCS
10 TPeOOBAHUIO YUUTEIIS.

Or1rMeTKa «2»:



- IOTIyIIEHHI 1Be (M OoJiee) CYIIeCTBEHHBIE OMIMOKH B X0/I€ DKCIIEPUMEHTA, B OOBSICHCHHUH, B
odopmiieHHH paboOThI, B COOTIOICHUHN TTPABUJI TEXHUKH O0€30IMaCHOCTH MPH paboTe ¢
BEIIECTBAMH U 000PYOBaHUEM, KOTOPBIC YUAIIHICS HE MOKET UCTIPABUTH JaKe M0 TPEOOBAHUIO
YUUTEIS.

OrMmetka «1»:

- pa60Ta HEC BBIINIOJIHCHA, Y YHAIICTOCA OTCYTCTBYIOT OKCIICPUMCHTAJIBHBIC YMCHUS.

Ouenka yMeHus peliaTh pacueTHbIE 331241
OrMeTKa «5»:

- IOTUIECKOM PACCYKJICHUU U PEIICHUH HET OITMOO0K, 33]ja4a PelieHa paliMOHAITBHBIM
CIIOCOOOM.

OtMeTKa «4»:

- B JIOTHYCCKOM PACCYXXKJACHHUU U B PCIICHUU HET CYIICCTBCHHBIX OIJ_II/I6OK, HO 3a/iada pCuicHa
HEpalnOHaJIbHbIM crmocoOoM uiau AOMYIICHO HE Ooinee ABYX HCCYHICCTBCHHBIX OIINOOK.

OrMmeTka «3»:

- B JIOTUYCCKOM PACCYKACHHUU HET CYIICCTBCHHBIX OIIII/I6OK, HO JOITYCKACTCsA CYHICCTBCHHAA
OIIMOKA B MATEMAaTHYECKUX pacucrax.

OTMeTKa «2»:
- UMEIOTCS CYIIECTBEHHBIC OITMOKY B IOTUYECKOM PACCY>KJIEHUU U B PEIICHUH.

OtMmeTKa «1»: OTCYTCTBHEC OTBCTA HA 3aIaHUC.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX PadoT
O1MeTKa «5»:

- OTBET MOJHBIA U HpaBHJ’IBHHfI, Ha OCHOBC U3Y4YCHHBIX TeoprI, IIpu 5TOM BO3MOXKHA
HECYIICCTBCHHAA OIIMOKa.

OrMeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He O0siee IBYX HECYIIECTBEHHBIX OITHOOK.
Otmerka «3»:

- paboTa BBIIIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JAOIYILEHA OJJHA CYIIECTBEHHAs OINOKa U Npu
3TOM JIBE - TPU HECYILIIECTBEHHBIE.

OrMeTKa «2»:

- paboTa BBIMTOJHEHA MEHBIIIC UM HAITOJOBHHY HUJIH COJIEPIKUT HECKOJIBKO CYIIECTBECHHBIX
omnboK.

OtmeTka «1»: paboTa He BBIIIOJIHEHA.

[Tpu onieHKe BBIMOTHEHNS MMCbMEHHOW KOHTPOIBHON pabOThl HEOOXOAUMO YUUTHIBATh
TpeboBaHus eAMHOTO Opdorpaduueckoro pexuma.

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa00Ty KOPPEKTUPYET MPEIIIECTBYIOIIUE TPU
BBICTABJIEHUU OTMETKHU 32 YETBEPTh, MOJIYrOUe, TOI.



