AHHOTALUA

K paboueit mporpamme «Xumusi» 11 knacc.

[TpodunbHBINA ypOBEHB
Pabouass mporpamma mo xumuu ana 11 kmacca (mpoduiabHBIA YpOBEHB) COCTaBlieHA HAa OCHOBE ABTOPCKOM MpPOTpaMMbI
O.C.TI'abpuensina «IIporpamma kypca xumuu s 8-11 kimaccoB o011e00pa3oBaTebHBIX YUPESKIACHUNY. 8-€ W3/., CTEPEOTHI. -
M.: Hpoda, 2011. Paccuurana na 102 uvac (mo 3 waca B Heaenmo) s ydammxca 11 kmacca (MpouibHBIM YpPOBEHBD).
CootBercTByeT DenepaibHOMy KOMIOHEHTY [ocygapcTBeHHOro craHjgapta oOumero oOpa3zoBaHus (YTBEPXKACH MPUKA30M
Muno6pazoBanusi PO Ne 1089 ot 05 mapra 2004 rona) u @enepanbHoMy 0a3CHOMY yueOHOMY TUIaHy (YTBEPKIICH MPUKA30M
Muno6pazoBanusi PO Ne 1312 ot 09 mapra 2004 rona.), momyimieHa MuHUCTEPCTBOM 00pa3oBaHUs W Hayku Poccuiickoii
denepanum.

ABTOpPCKOIl TIporpaMMe COOTBETCTBYyeT ydeOHuK: Xumus. 11 kmacc. IlpodunbHbiii ypoBeHB: y4eb. miis oO0lieodpa3oBar.
yupexaennit /O.C. I'abpuensn, ®.H.Mackaes, C.}O.Ilonomapes, B.1.Terepun - 14-¢ uzn., crepeorun. - M.: JIpoda, 2013.
VY4ebHuk pexkoMeHa0BaH MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO.
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IosicuuTeNLHAA 3aIUCKA

VYyebnbiii npeaMer «XuMus» BKI0YeH B 0a30Byt0 yacTh OOIL. K ucxognsiM TpeOoBaHUAM, HEOOXOUMBIM ISl U3YUEHUS
yueOHOro mnpeamera «XuUMHUS», OTHOCATCS 3HAHUSA, YMEHHUS U BHJbI JI€ATEIBHOCTH, CPOPMUPOBAHHBIE B IMPOILIECCE M3YUCHUS
XUMHHA Ha YpOBHE OCHOBHOIrO o0miero oOpa3oBaHUs. Y4eOHBIM mpeaMeT «XuMUs» SBISETCS OCHOBOM ISl OCYIIECTBIICHUS
nanbHeiero odyyenusi. B cucreme ecTeCTBEHHO-HAyYHOTrO OOpa3oBaHUs XMMHS KaK Y4YeOHBIM MpeIMET 3aHUMAET Ba)KHOE
MECTO B MO3HAaHMM 3aKOHOB MPHUPOJIbI, B MATEPUAIBHOMN KU3HU OOIIECTBA, B PELICHUH TJI00alIbHBIX MPOOJIEM YeIOBEUYECTBa, B
dbopMUpPOBAaHUM HAyYHOW KapTHHBI MHpa, a TaKXK€ B BOCIHUTAHUU HIKOJOTUYECKOM KYyJNbTYpHI JIOJeH. XUMHS KaK ydeOHbIN
IIPEAMET BHOCUT CYLIECTBEHHBIN BKJIaJl B HAYYHOE€ MUPOIIOHMMAaHHUE, B BOCIUTAHUE U PA3BUTHE YYAILUXCS; IPU3BaHA BOOPYKHUTh
y4Yalmxcss OCHOBaMU XMMHUYECKUX 3HAHHUM, HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HU, 3a0KUTh (PyHAAMEHT AJI AaJIbHEHIIIETo
COBEPILIEHCTBOBAHMS XMMHUYECKUX 3HAHUM KaK B CTapIIMX KjaccaX, Tak U B JPYTrUX YYEOHBIX 3aBEJICHUSX, a TaKXKe MPaBUIHHO
COPHEHTHPOBATh NOBEJICHHE YUAIMXCS B OKPYKAIOIIEH cpene.

N3yyenne xumMuu Ha TpOo(UIBHOM YpOBHE CpenHero (MOoJHOro) oOimero oOpa3oBaHMsS HANPABICHO HA JIOCTUKEHUE
CIIEIYIOIINX LEIICH:

* OCBOCHHME CHUCTEMBbl 3HAHUNA O (PyHIAMEHTAJIbHBIX 3aKOHAX, TEOPUSX, (paKkTaXx XUMHUHU, HEOOXOAUMBIX Il MOHUMAaHUS
HAay4YHOU KapTUHBI MUPA;

* OBJIQJICHUE YMEHHUSMH: XapaKTepU30BaTh BEIIECTBA, MaTEpHUajbl U XUMHUYECKHE PEaKIUU; BBIIOJIHATH JaO0OpaTOpHbIE
AKCIIEPUMEHTBI; TPOBOJUTH PACUETHl MO XUMHUYECKUM (opMyjaM U YpPaBHEHMSIM; OCYUIECTBISATh MOMCK XHMHYECKOU
uH(pOpMAIUKU U OLIEHUBATh €€ IOCTOBEPHOCTh; OPUEHTHUPOBATHCA U IPUHUMATD PEIICHUS B IPOOJIEMHBIX CUTYaLUSX;

* pa3BUTHE IO3HABATEJIBHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX KW TBOPYECKMX CIIOCOOHOCTEW B IMpolecce H3yYeHUs
XUMHUYECKON HAYKH M €€ BKJIa/Ja B TEXHUYECKUU MPOrpecc LMUBWIM3ALUU; CIOKHBIX U MPOTUBOPEUYMBBIX MyTEH pa3BUTHUS UACH,
TEOPUU U KOHLIENIIUN COBPEMEHHOW XUMUU;

* BOCIIUTaHUE yOEKIEHHOCTH B TOM, YTO XUMUS — MOUIHBIA HHCTPYMEHT BO3AEHCTBHS Ha OKPY’KAIOILYIO CPENly, U YyBCTBa
OTBETCTBEHHOCTH 32 IPUMEHEHUE MOJYYCHHbIX 3HAHUN U YMEHUM;

* MPUMEHEHHE TOJYYCHHBIX 3HAHUW M yMEHUW g Oe30macHoi paboThl ¢ BelecTBaMH B jabopaTopuu, ObITY U Ha
IPOU3BOJICTBE; PELICHUS MPAKTUYECKHUX 337a4 B MOBCEIHEBHOW >KM3HU; MPEAYNPEKICHUE SIBICHUM, HAHOCSIIUX BPE] 310POBBIO
YeJloBEeKa U OKPYXKaroUleil cpefie; MpOBEACHMs HCCIEA0BATEIbCKUX padOT; CO3HATEIBHOIO BBIOOpA Mpodeccuu, CBSI3aHHOU C
XUMUEMN.



OcHoBHBIE 00pa3oBaTeIbHbIEC TEXHOJOTHH

B Mpouecce M3YUYCHHUA XHMHH HCIIOJB3YIOTCA KaK TpaaAWIUOHHBIC, TaK W HMHHOBAIIMOHHBIC TCXHOJIOIMH HpO6HCMHO-
ITONCKOBOI'O, UTPOBOTO, CUTYATUBHO-POJICBOI'O, 00BIACHUTEIBLHO- HIUIIOCTPATUBHOT' O 06yquH$1 U T.AO.

KosinuyecTBo 4acoB

Bcero - 102
B negemnto -3
KoHTpoapHbIX padoT -6
[TpakTyeckux paboT -7
Ne TEMA KoimuecrBo | YerBeprs | IlpakTnueckas | KonrpoabHas
4acosB u3ydyeHusi | padora padora
TeMbI
1 CrpoeHue aToma 9 | No 1
2 Crpoenue BeniecTBa. JlucrnepcHbIe CUCTEMBI 15 | No 2
3 XHUMHYECKUE PEAKIIUU 21 1 Ne 3
4 BemecTBa 1 ux cBoicTBa 33 -1\ Ne 4.5
3) XHUMHUYECKUI MPAKTUKYM 10 A\ Ne 1-7
6 XuMust 1 0011IECTBO 9 v
7 PesepBHOE Bpems. PerieHrne KOMOMHUPOBAHHBIX 5 v No 6
3aaq
NTOI'O 102




Konmonwnuie pabomut — 6

KonTtpoJsbnas padora Ne 1 o teme:«Cmpoenue amoma

KonrpoabHasi padora Ne 2 o teme: «Cmpoenue éeuyecmea. /lucnepcusvie cucmemov)

KonrpoabHasi padora Ne 3 mo teme: «Xumuueckue peaxyuuy,

KonTtpoJsbnas padora Ne 4 no teme:«Memaniv»

KonTposabnas padora Ne 5 no teme: Bewgecmea u ux ceoiicmea

Kontpoabnas padora Ne 6 no reme: «Peuienue KOMOUHUPOBAHHBIX 3a0a)

Ilpakmuueckue padomwr — [

IIpakTnueckass padora Ne 1 mo reme: «llonyuenue, cobupanue u pacno3nasanue 2a308 u U3y4eHUe UX COICHI8).
IIpakTuyeckas padora Ne 2 no reme: «CKOPOCTb XMMHUYECKHUX peaKlHii, XMMUYeCKOe PaBHOBeECHEe».
IIpakTnyeckas padora Ne 3 no reme: «CpaBHeHHe CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX COCAUHEHMID».
IIpakTuueckas padbora Ne 4 no reme: «Pelmenne IKCIepUMEHTAJIbHBIX 3a/1a4 10 TeMe: «['mapoausy.
IIpakTnueckasi padora Ne 5 o reme:«PenieHne IKCIEPUMEHTAJIBHBIX 32/1a4 110 HEOPTAHUYECKOH XUMHUW».
IIpakTuyeckas padora Ne 6 mo reme: «PeneHue IKCIEPUMEHTATBHBIX 32/1a4 110 OPraHNYEeCKON XUMUID).

HpaKTI/I‘leCKaH paﬁoTa Ne 7 mo reme: « I'enemuueckasn césasv M&?f('oy Kjiaccamu neopzanudecKux u opcanuvdecKux
eeuiecme»

[1nanupoBaHue cOCTaBIEHO Ha OCHOBE MporpaMmsbl 1t 8 — 11 kiaccoB 061eodpazoBaTenbHbIX yupexaeHuit MOP® 2009r.
Hpoda. Astop: O.C.I'abpuensn Yuebnuk xumuu 11 knacc (mpodunbHeiil ypoBeHns). Mocksa. [dpoda. 2008 roa. Asrop O.C.
["abpuensH.



Y4eOHO-TEeMATHYECKHNH TIJIAH

nara | Ne Tema ypoka OcCHOBHBIE IOHATHS Hean ypoka /3

YpPOKa

Tema 1CTpoeHnue atoma 9 yacoB

1 ATOM- CIIOKHAS 4acTULA Snpo u aekTpoHHas 000JI0YKa. PaccmoTtpets moka3aTenscTBa | 8§ 1
ONEKTPOHBI, IPOTOHBI U CJIOKHOCTH CTPOEHUS aToMa, VYup. 1-4
HEUTpOHBI. MUKpOMUD U ABOJIIOIMIO HAYYHBIX
Makpomup. [lyanusm yactui B3IJISJIOB.

MUKpPOMHPA.

2 CocTosiHUE DIIEKTPOHOB B aTOME | DJIEKTPOHHOE 00J1aKko U opOuTanb. | PaccMoTpers IBOMCTBEHHOCTD | 8§ 2
KBanToBsie uncna. ®opma YaCTHUI] MUKPOMHPA, Ymp. 1-4
opburaneii (S, p, d, f). HEPTETHYECKYIO
DHepreTuyeckue YpoBHU U XapaKTEPUCTHUKY AJIEKTPOHOB B
nonypoBHu. CTpoeHue aToMe.

AJIEKTPOHHBIX 000JI0UEK aTOMOB.
3 DJeKTpOHHbIE KOH(PUTYpaALIH DJeKTpOHHbIE KOH(PUTYpaALIH Paccmorpets anekrponabie 1 | § 3
aTOMOB XMMHMUYECKUX 3JIEMEHTOB | aTOMOB 3JieMeHTOB. [IpuHIun rpaduyeckue GopMyIibl Yop 1-7
[Taynu u npasuno I'yHaa. aTOMOB XMMHUYECKUX
DIEeKTPOHHO-TpadUIECKHe AJIEMEHTOB MaJIBIX M OOJBIINX
(opMyIIBI aTOMOB 3JIEMEHTOB. MIEPUOJIOB
DneKTpOoHHas KiacCU(pUKaus
9JIEMEHTOB: (S, P, d, f cemeiicTna.).
4 BasieHTHBIE BO3MOXXHOCTH BasieHTHBIE BO3BMOXXHOCTH aTOMOB | HayuuTh npesamnosnaraTth 84
aTOMOB XMMHYECKHUX AJIEMEHTOB. | XMMUYECKHUX 3JIEMEHTOB, BaJICHTHBIE BO3MOXHOCTH VYup 1-7
00yCIIOBJICHHBIE YHCIIOM aTOMOB Ha OCHOBaHHUHU
HECIIAPEHHBIX 3JIEKTPOHOB B AJIEKTPOHHOHU U rpadudeckoit
HOPMAaJIbHOM U BO30YXIEHHOM hopmyIbI
cocrosHusX. Jlpyrue hakTopsl,
OTIpeeNoNIe BaJICHTHbIE
BO3MOXXHOCTH aTOMOB: HaJIMYHE
HENOJIeEHHBIX AJEKTPOHHBIX Map
1 HaJIM4Yue CBOOOTHBIX




opOutaneii. CpaBHEHUE TTOHATUI
«BAJICHTHOCTHY U «CTETICHb
OKHCIICHHSI»

IIpennocslIKku OTKPBITHS IIpennocsIKku OTKPBITHS Paccmorpers ucropuueckue 85
[lepuoanueckoro 3akoHa MePUOJNYECKOT03 3aKOHA CBEJIEHUS 00 OTKPBITUH Ymp 1-2
AN .MenneneeBa AN .MenneneeBa. [Ipeanocbuiku | 3aKOHa U €10 COBPEMEHHYIO

oTkpbITud [13: HakomIeHHe (hOopMyYITUPOBKY

(axTOJIOrHUECKOr0 MaTepHara,

paboTHI IPEAMIECTBEHHUKOB (

ﬁ.H.BepuenHyca,

N.B.[lebepeitaepa,

A.D.Ilankyprya, JIx.

A.Hpronenaca, JI.FO. Metiepa);

ChE3]] XUMUKOB B Kapcpyo.

JInanocTtHeie KauecTBa J[.1.

MeHenees.
Ilepuoanueckas cucrema Ortkpeitue .M. MenaeneeBbiM 3aKkpenuTh 3HAHUS 1O 85
XUMHUYECKHX 3JIEMEHTOB nepuoandeckoro 3akoxa.llepas CTPOEHHIO aTOMOB. Yop 3-4
.. MennaeneeBa dbopmynupoBka nepuoauueckoro | Orpaborarh yMeHHE

3akoHa. ['opu3oHTaIbHAS, COCTAaBJISITh DJIEKTPOHHBIE U

BEpPTUKAJIbHAS M THAarOHAIbHAS rpadudeckue GopMyIIbI

NEPUOANYECKHUE 3aBUCUMOCTH. aTOMOB
3nauenue [leprnoandeckoro 3nauenue [leprnoandeckoro N3yunts 3Hauenue [13 u 85
3aKoHA U NEPUOANYECKON 3aKoHA U NEPUOANUYECKON [IEPUOANYECKON CUCTEMBI Yop 5-7
CUCTEMbl XUMHUYECKUX CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB | XUMHYECKHUX DJIEMEHTOB IS
anemenToB J.M. Menneneesa J.1. Menneneesa s pa3BUTHS pa3BUTHUSA HAYKU U [IOHUMAHUSA
JUTSL pa3BUTHS HAYKH U HAyKH U MOHUMAaHUs XUMUYECKOW | XUMHUYECKON KapTHHBI MUPA.
MOHUMaHUS XUMUYECKON KapTUHBI MUpa
KapTUHBI MUPa
O606menue Tembl: «CTpoeHue I13 u ctpoenue aroma. M3otonel. | OG0OMUTE 3HAHUS O IToBr. 81-5
aToMay CoBpeMeHHas TPaKTOBKA MOHITUSL | CTPOCHUHU aTOMa, Tect Ne 1,2

«XMMHMYECKUH DIIEMEHT) nepuonnveckom 3akone J|. 1. | ['abpuensn

3akoHoMepHOCTH Ban-neH-bpyka
—Mosznu. Bropas ¢popmynupoBka

Meunneneesna.




I13. TIIC JI.1. MennaeneeBa u
cTpoeHue aroMa. Guznueckui
CMBICJI TTIOPSIAKOBOTO HOMEPA
3JIEMEHTOB, HOMEPOB TPYNIIbI U
nepuona. [IpuarHbI U3MEHEHUS
METAJINYECKUX U
HEMETaJJIMISCKUX CBOMCTB
AJIEMEHTOB B IpyMnax U nepuojaax,
B TOM 4ucJie OOJBIINX U
cBepxOonbmmx. Tperbs
dbopmynupoBka [13.

KontponsHnas padora Nel mo
teme: «CTpoeHne aToMay

[IpoBeputh ypoBEHBb YCBOEHHUS
3HaHUHU

2 CTpoenne BenlecTBa. /{ucnepcHbie CUCTEMBI. 15 yacoB
1/10 Buzasl XuMHU4eCcKux CBA3EH. Enunas npupoga XUMUYECKUX VYTayOuTh U pacIiiupuTh 86
JI/O 1. CBoiicTBa THAPOKCH]IOB cBsizeil. Bunbl cBa3ei. 3HAHUS O MPUYMHAX yop 1-4
AJIEMEHTOB TPETHETO MEPUO/IA. BO3HHUKHOBEHHS Pa3HbIX BUI0B
XUMHUYECKOH CBSA3U U
MeXaHU3Max ux o0pa3oBaHUs;
Hay4HUTh XapaKTepU30BaTh
XUMHUUYECKYIO CBSI3H 110
OIpENIEIIEHHOMY IUIAHY;
2/11 THuIbI KPUCTAININYECKHUX Kpucrannuueckue pemérku JaTh MOJIHOE MPECTaBIeHUe 0 | § 6
pemeéToK BEILECTB C KOBAJICHTHOM CBA3BIO: | BCEX THUIAX KPUCTAUIMYECKUX | yrp 7
aTOMHas U MOJIEKYJISIpHAS. PELIETOK; HAYYUTh
Merammueckue COOTHOCHUTb 3aBUCUMOCTh
KPUCTAJINYECKHUE PEIIETKH. bU3NIECKUX U XUMUYECKUX
HoHHBIE KPUCTAINTNYECKHE CBOMCTB BEILIECTB OT BHJIA
PpeLIETKN XMMHYECKOM CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIETKI
3/12 Mertannuueckas 1 BogopogHas | Equnast npupoaa XuMu4eckux 3akpenuTh 3HaHUE TOHATUH U | § 6
cBs3u. Ennnas npupona CBSI3€M: MOHHAS CBS3b KakK BOJIOPOJIHOM CBSI3U, HAYYUTH yrp 5,6




XUMHUYECKOH CBS3U

MpeeIbHbINA CITy4ail KOBAJICHTHOM
MIOJISIPHOM CBSA3U: NIEPEXO OJJHOTO
BHJIA CBS3U B JIPYTrOM; pasHbIe
BU/IbI CBSI3U B OJIHOM BELIECTBE
U.T.0. CBOMCTBA KOBAJIEHTHOMU
XUMHUYECKOU CBSI3H.
HacpimaemocTs,
MOJISIPU3YEMOCTb,
HamnpaBJIeHHOCTh. ['eomeTpus
MOJIEKYJL.

OOBACHATH MEXaHU3MBI UX
oOpa3oBaHwsl,
XapaKTepU30BaTh (PU3NUCCKUE
CBOWCTBaXx C JAHHBIMH BHJIAMU
XUMHUYECKOH CBSA3H, NATh
MpEeACTABJICHUE O TPUUHHAX
€JIMHCTBA BCEX TUIIOB
XUMHUYECKOM CBSI3H.

4/13

['nOpuan3anms IeKTPOHHBIX
opbutanel u reoMeTpus
MOJICKYT

I'mOpuu3anys 3IeKTPOHHBIX
opOuTaneil 1 reoMeTpUsi MOJIEKYJI

O000mMUTE U
CUCTEMAaTHU3UPOBATh 3HAHUS O
THTAX THOPUIU3AIIIT
aTOMHBIX opOHTanel B
OpPraHUYECKUX COCAMHCHUSX;
HAy4YUTh IPUMEHATH JaHHBIE
3HAHUS IS O0BICHEHUS
rUOpUIM3AIH B
HEOPTaHHYECKUX
COCTMHEHUSIX, 3aKPEIUTh
3HAHUS 3aBUCUMOCTH
TE€OMETPHUH MOJICKYJT YaCTHUIIBI
OT THIIA THOPHUIU3AITUH. .

5/14

Teopml CTPOCHUSA XUMHUYCCKUX
coequnennii A.M.bytneposa.

Sp3 — ruGpuau3aIys y ajJKaHoB,
BOJIbI, aMMHAaKa, aiMas3a. Sp2 —
ruOpHUIU3aIys Y COeTMHEHHH
Oopa, aJIKEHOB, APEHOB, TMEHOB U
rpaduTa; Sp-ruOpuIH3anUg y
COeIMHEHNH OepMILIHS, ATKHHOB U
KapOuHa.

CpaBHUTH OCHOBBI OOIIIHOCTH
JIBYX BEIYIIUX TEOPHl
XUMHH: TEOPUN
MEPUOJUYHOCTH
J.M.Menneneesa u reopun
ctpoenus A.M.bytiepoa:
PacKpbITh IPEICTaBICHHbIE
TEOPUHU CTPOCHUS
COCIMHEHU, NIPEUI0KEHHBIE
IPEIIICCTBCHHUKAMU
A,M,bytnepoBa; Teopus

§8
ymp 1-3




paavKagoB, TEOPUS THUIIOB; BCE
MPEANOCHUIKY CO3/IaHuUS
TEOPUH CTPOCHHS XUMUYECKUX
COCIMHEHUH; 3aKPEIUTh
3HaHHE OCHOBHBIX ITOJIOKEHHUI
TEOPUHU XUMHYECKOTO
CTPOCHUS; HAYYHUTh
MIPUMEHATH UX, OMIKCHIBASI
CTPOCHUE COCTMHEHUMN HE
TOJNBKO OPraHUYECKUX , HO U
HEOPraHWYECKUX.

6/15 OcHOBHBIE HaNpaBICHUS I'eomeTpust MOsIEKysT Ha3BaHHBIX Hayuutb 00BSCHATD 88
Pa3BUTHS TEOPUU CTPOCHUS BELICCTB YHHMBEPCAJIbHOCTb TEOPUU ymp 4-6
XUMHUUYECKUX COEIMHEHUH U €€ CTpOEHMS, T.€. IPUMEHUMOCTh
3HAYCHUE e€ U1l HEOPraHU4EeCKUX

COCIMHEHUI; 1aTh
IIPEICTAaBICHUE O
COBPEMEHHBIX HalpaBICHUAIX
Pa3BUTHS TEOPUU CTPOCHHUS U
€€ 3HaUEeHUU 1)1 pa3BUTUSA
HAyKH U IPOMBIIIICHHOCTH.

7116 [Tonumepsr — OcHOBHBIE IOHATHS XUMHUH 3akpenuTh 3HaHHE CTpoeHHs, | § 9
BBICOKOMOJIEKYJISIPHBIC BBICOKOMOJIEKYJISIPHBIX COCTaBa, CBOWUCTB, CIIOCOOOB ymp 1-3
coeaunenus (BMC) COEIMHEHUI: «MOHOMEDY, MOJTyYeHHUS, KIacCUPUKAIISL
JI/O 2. O3nakomiieHue ¢ «IOJIUMEP», «KMAKPOMOJIEKYIIaY, BMC; natp npeacraBiieHUE O
o0pa3iaMu OpraHuvecKux u «CTPYKTYPHOE 3BEHO», «CTEIICHb COCTaBe, CUHTE3€E, CBOMCTBAX
HEOPraHUYECKUX ITOJIMMEPOB. MOJIMMEPU3ALUIY, BAXHEHINX OPTaHUYECKUX U

«MOJIEKYJISIpHAs Maccay; Heoprannueckux BMC.
Crioco0bI nostyueHus! MOJIMMEPOB:

peakuus MoJIMMEpHU3aluu U

NOJIMKOHACHCALUN

8/17 Heoprannueckue noaumMepsl. Heoprannueckue noamuMepsl. JlaTb IpeicTaBIEHUE O 89
IInactmaccel. BonokHa. [Tnactmaccel. Bomokna. Kayuyku. | kimaccudukanum noJIuMepoB yop 4-5

Heopranuueckue noauMepsl

II0 CBOMCTBaM; 3HAT MOHITHSI

10




ATOMHOT'O CTPOCHHUSI(aIOTPOIHBIE
MoauduKay yriaepoaa,
KPUCTAJUIMYECKUN KPEMHHIA,
CeJIeH U TEeJUTYp HEMOYeYyHOTro
CTPOEHUS, TUOKCU KPEMHHUS U
Ip.) ¥ MOJIEKYJIIPHOT'O CTPOEHUS
(cepa mracTu4eckas u ap.)

«IJIaCTMACChI»,
«3IIACTOMEPBI», «BOJOKHAY,
03HAaKOMHTh C HEKOTOPBIMH
IUIaCTMAacCcaMu, BOJOKHAMH,
371aCTOMEpPaMU U HAYYHUTh
onpenenste BMC;

9/18 Buononumepst Buononumepsr: 6enku u O600UMTH 3HAHUS O 89
HYKJIEHHOBBIE KHCIIOTHI. ouomnonuMepax: 0COOEHHOCTSX | ynp 6
WX CTPOCHUS, KAYECTBEHHOTO
onpezieNieHus], MPUMEHEHUsI.

10/19 JlucriepcHble CUCTEMBI. [lonsaTue o nucnepcHBIX [To3HaKOMUTH ydaIuxcst ¢ 8§10

cuctemax. THUIIBI AUCTIEPCHBIX BUJIAMU JIUCIIEPCHBIX cucTeM, | ymp 1-4
CUCTEM U UX 3HAUCHUE B MPUPOJIE | UX 3HAYCHHUEM U
U J)KU3HM yenoBeka .JlucrnepcHbple | MPUMEHEHHEM.
CHCTEMBI C JKUJIKOM Cpenoi:

B3BECH, KOJUIOUJHBIE CUCTEMBI, UX

KJaccupukanus. 3074 U TeH.

Oddext Tunmansa. Koarymsmms.

Cunepesuc. MonekynspHble U

UCTUHHBIE pacTBOPbI. CIIOCOObI

BBIPAXCHHS KOHIICHTPAIIUH

pacTBOpPOB.

11/20 3agaun: «PacuéTsl mo 3agaun: «PacuéTsl mo VYuuTh pemars 3aa4u, 8§10
XUMHUYECKUM (popMyIam» XUMHUYECKUM (popMyIam» pa3BUBATh MBIIIJICHHE. yop 5

3akpenuTb HOpMyIIbL.

12/21 3amaun: «PacuéTel , cBI3aHHbBIE ¢ | : «PacuéThl , CBA3aHHEIC C YuuTh pemars 3a1a4u, 8§10
nonsatueM W, J nonu nonsatueM W, J nonu pa3BUBATh MBIIIICHUE. ynp 3 —B TETpagu
KOMIIOHEHTOB CMECH» KOMIIOHEHTOB CMECH» 3akpenutb GopMyIbI

13/22 3agaun: «Brrunciaenue «Bpruncnenue MOISIpHOU VYuuTh pemars 3aa4u, 8§10
MOJIIPHOW KOHIIEHTPAlUU KOHIEHTPAILlUU PacCTBOPOB» pa3BUBATh MBIIIJICHHE. 3anaun 1-4
pacTBOPOBY 3akpenutb HOpMyITbI

14/23 O6006menue TeMbl: «CTpoeHHe «CTpoeHue BEIIeCTRA. O0600mwmTh TeMy: «CTpoeHue | 8 6- 10
BelecTBa. JlucrnepcHoie JlucniepcHble CHCTEMBI» BellecTBa. /{ucnepcHsie 3amaun 5-8
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CHCTEMBI»

CHCTEMBI» ITOJITOTOBUTHCS K
KOHTPOJILHOU paboTe.

15/24

Kontponbnas pabora N2 mo
teMe: «CTpoeHue BellecTBa.
JlucriepcHble CHCTEMBI»

[IpoBeputh ypoBEHBb YCBOCHHUS
3HAHUH

Tema 3 Xumnueckue peakuuu

21 4gac

1/25

Knaccudukanus xumMuaeckux
pEeaKIuii B OpraHu4ecKon u
HEOPraHUYECKOW XUMUMU.

[ToHsiTHE O XMMHUYECKOUN pEAKLINH;
€€ OTIInYME OT SIEPHOMN peaKIuu.
Knaccudukanus xumMuaeckux
peaKIuii B OpraHu4eCcKon u
HEOPraHUYECKON XUMUHU.

O6001IHUTh TPEACTABICHUS O
XMMHYECKON PeaKIuu KakK O
MpoLECCEe MPEBPALLEHUS
OJITHOTO MJIX HECKOJBKUX
BEILIECTB B BEIIIECTBO,
OTIIMYAIoIIeecs OT HUX I10
XUMHUYECKOMY CTPOEHUIO U
CBOMCTBaM; BBECTH IIPU3HAKH
KJIAaCCU(UKALIUN XUMHUECKUX
peaKkuuii 1 Hay4YUTh
MIPUMEHSATDH UX B
XapaKTEPUCTUKE XUMUYECKUX
peakuuil HEOPraHu4ecKou 1
OpraHN4eCKON XUMHH;
MMOKa3aTh OTHOCUTCIILHBIN
XapakTep pa3INYHbIX THUIIOB
XMMHYECKUX PEaKLUi U
B3aUMOCBS3b PA3IMYHBIX
KJIacCU(UKAIUNA XUMHUECKUX
MPOIECCOB.

§11
ymp 1-2

2/26

OKHUCITUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIN.

Knaccuduxanus OBP. JI/O 3.
[Tonyuenue kucnopoaa
pa3IoKEHUEM MEPOKCUAA
BOJIOPOJIa U NIepMaHraHaTa

OKHUCIUTENLHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
Knaccudpukanus OBP

CucremMaTu3upoBaTh 3HAHUS
yyalmxcs o Kiaccuuxam
XUMUYECKHUX PEAKLUN B CBETE
3JIEKTPOHHOU TEOPHHU;
HAy4YUTh OOBSICHATH OCHOBHBIC
nousitusgs OBP; mathb
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KaJius.

kinaccudukamnmo OBP.

3/27 Cocrasinenue OBP meTonom Cocrasinenue OBP meTomom Jlatb nipezcraBieHue o merone | § 11
3JIEKTPOHHOTO OanaHca 3JIEKTPOHHOTO OanaHca AJICKTPOHHOTO OajaHca 1 yop B TeTpaau
cocraBiaeauu OBP;
COBEpIICHCTBOBATh YMEHUE
oTpaxatb cymHoctb OBP
METOJIOM 3JIEKTPOHHOTO
OanaHca, 3aKpEMUTh MOHSTHS
MPOLIECCOB OKUCIICHHUS,
BOCCTAHOBJICHUS; 3aKPEITUTh
MOHATHSINOKUCITUTEIB Y,
«BOCCTaHOBHTEIIbY.
4/28 3agaun: «Pacuérel o «Pacd€Thl MO TEPMOXUMUYECKUM Yuuth genarb pacy€Thl MO ITosT8§ 11,12
TEPMOXUMHUYECKIM YPAaBHCHHSIMY | YPABHEHUSIM) TEPMOXUMHUYECKIM 3amaqn 5-6
ypaBHeHUAM. Pa3BuBaTh
MBIIUJICHHE.
5/29 3agaun: «Brruncienne «BpIuncnenne TemIoBoro Y4uTh TPOBOIUTH ITost. § 11, 12
TETUIOBOTO 3P dekTa peakuuu o | 3 ¢dexra peakyuu 1Mo TerioTam Brruncnenus TeniaoBoro 3anaun 7-8 ctp 134
TEIJIOTaM 00pa30BaHUS 00pa3oBaHus pearupyrommx s dexTa peakuu mo
pearupyoIrx BEeIecTB U BEIIECTB U MPOYKTOB PEaKIUny». | TEIJoTaM 00pa3oBaHUs
MPOJYKTOB PEAKIIUN. pearupyronux BemecTB U
MIPOJYKTOB PEAKITUI.
Pa3BuBaTh MbllLIEHNE.
6/30 3anaun: «Beraucienue «BpruncieHre TeraoBoro Y4uTh Aenarb BHIYUCICHUS IToBT8 9-12
Ter10BOro 3¢ dexTa peakiuu o | 3hdexra peakiuu 1mo TerIoTam TeroBoro 3 dexra peakiuu | 3a1a4u B TETPaan
TEIIOTaM 00pa30BaHMUS 00pa30BaHUs pearupyromnmx 0 TETIOTaM 00pa3oBaHUS
pearupymorx BelecTB u BEIIECTB U MPOYKTOB peakluu pearupyronux BemecTB U
MPOJYKTOB PEAKITUU MIPOJYKTOB PEAKIIUU
PasBuBaTh MbIlIIEHNE.
7131 CxopocTb xumuueckux peakuuii | IloHsTHe 0 CKOpOCTH peaKIUH. Yrayouts u 0600IUTH 813
Kartanus romo- u rereporeHssiii | CKOPOCTh TOMO- U T€TEPOr€HHON | TEOPETUYECKHE 3HAHUS 3a7a4u

peakiuu. DHeprusi aKTUBALIMH.
DJIeMEHTapHBIC U CIIOKHBIC
peaKkiuu.

y4aIluxcs 0 CKOPOCTH
XUMHYECKOHN PEaKInu;
3aKpenuTh 3HaHUE popmMyn
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BBIPAXKEHHS CKOPOCTHU
peakuuii, TOMOT€HHON U
TreTEPOreHHOM, e€
3aBUCUMOCTH OT SHEPTHUH
AKTUBALMU: HAYYUTh
BBITIOJIHSATH PACUETHI,
MCIOJIb3YS TaHHbBIE POPMYJIBL.

8/32 @DakTOophl, BAUAIOLIME HA dakropsl, BIHSIONIME Ha CKOPOCTh | HayunTh 00BsicHATh BiustHue | 8§13
CKOPOCTh XUMHUYECKUX peakui. | XMMHUYECKOHN peakuuu: mpupoia pa3nuYHbIX (PaKTOPOB Ha yrp4-5
pearupymoIux BEIIeCcTB; CKOPOCTbh XUMHUUYECKHUX
TeMriepatypa (3akoH BaHT peakuuii Ha OCHOBaHUHU
lodda); konnenTpanus MOHSATUS SHEPTUH AKTUBALIUU;
(OCHOBHOM 3aKOH XUMHYECKOU pelarh pacu€THbIC 3aa41
KMHETUKH ); KaTaTu3aTOPbL. JTAHHOM TEMBI.
KaTtanu3s: roMO 1 reTeporeHHbIi;
MEXaHU3M JICVCTBUS
kaTanu3zatopoB. depMeHThI. X
CpPaBHEHHE C HEOPTaHUYECKUMU
KaTaJn3aTopaMHu.
DepMEHTAaTUBHBIN KaTallu3, €ro
MexaHu3M. IHTHOUTOpEI U
KaTAJIUTUYECKUE SI/IbL.
3aBUCUMOCTb CKOPOCTH PEAKIIHI
OT [TOBEPXHOCTU
COTIPUKOCHOBEHHMSI pearupyromux
BEIIECTB.

9/33 3amaun: «Pacuér cpennei Pacuér cpenneii ckopocTu Yuuth genatb pacyEéTs 813
CKOPOCTH pEaKLUu 10 peakLuy 0 KOHLIEHTPALUAM CpEIHEN CKOPOCTH PEAKLIUU ynp3, 3a1auun
KOHIEHTPALUSM PEarupyoux | pearupyronx BeIlecTB 10 KOHILIEHTPAIHUsIM
BEILIETBY pearupyonux BeIecTB.

PasBuBaTh MbllIIEHNE.

10/34 3anaun: «Pacuér cpenneit Pacuér cpenneii ckopoctu Yuuthk genarte pacu€r cpeaneit | §13

CKOPOCTH pEaKIuu 1Mo peaKkuuy Mo KOHIEHTPALUIM CKOPOCTH PEaKIuu 10 ynpl,2

KOHLICHTpaLUsM pearupyromux

pearupyromux BeIeCTB»

KOHIOCHTpAlUAM
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BE€IICCTB»

pearupyonux BemecTs.

11/35 3anaun: «Beraucienus ¢ Brrunciienus ¢ UCIoIb30BaHUEM Yuuth nenarb BBIYUCIEHUS C 813
UCIIOJIb30BAaHUEM TIOHATHUS nousTus «TemmnepaTypHblii UCIOJIb30BAHUEM MOHSTHS 3a/1a4uu
«TemneparypHblif KO3pPUIMEHT | KodPPHuIUEeHT ckopocTu peakuun | «TemnepaTypHbIit
CKOPOCTH PEaKITHI K02 (D PUIIMEHT CKOPOCTH

peaKIum

12/36 3agaun: «BeIYnUCIeHNs C BrrauciieHus ¢ HCoJIb30BaHUEM YuuTh genarh BEIYUCIECHUS C 813
UCIIOJIb30BAaHUEM TIOHSATHUS nousTust «TemmepaTypHBbIii MCIOJIb30BAHUEM TTOHSITHS 3a/1aun
«Temneparypusiii ko3gdunieHT | KodhPHUIUEeHT CKOpOCcTH peakuumn» | « TemmepaTypHbIit
CKOPOCTH peaKluU KO3 PHUIHUEHT CKOPOCTH

peaxkum»

13/37 OO0paTtuMble XUMUYECKHE [TonsiTHE O XUMHUECKOM 3aKpenuTh MOHATHS 814
peakiuu. XuMUYECKOe paBHOBecuH. PaBHOBeCHbIE «O0paTUMOCTh» U ynpl-4
paBHOBECHE KOHIIEHTpaluu. JIMHAMUYHOCTh «HEOOPATUMOCTH)»

XUMHYECKOT'O PAaBHOBECHS. XUMHYECKHUX PEaKIIHii;
KoHcranTa paBHOBECHS. 00O0OIIUTE U YIITyOUTh 3HAHUS
@DakTophbl, BIUSAIONIUE HA yUaIUXCcsl 0 XUMUYECKOM
CMEIICHNE PABHOBECHUS: paBHOBECHH, KOHCTaHTE
KOHIIEHTpAIls, I1aBJICHUE U paBHOBECHSI, 3HATH IPUHIIMIT
temneparypa. [IpuHnun JlelllaTtenbe u ymMeTh
JlelllaTenre MPUMEHSATH €T0 JUIsl CMEILICHUS
XUMHYECKOTO PABHOBECHSI;
JaTh MPEeACTaBIECHUE O
3HAYEHUH 3HAHUH O
XMMHYECKOM PaBHOBECUU B
MIPOU3BOJICTBE U B MPUPOJIE,
pa3BUTHE HABHIKOB B
peLIeHU pacu€THBIX 3a4a4 ¢
UCIOJIb30BAHUEM MOHSTHS
«KOHCTaHTa PaBHOBECUS

14/38 3agaun: «Haxoxnenue «Haxoxneare KOHCTaHTHI Y4nuTh HAXOIUTHh KOHCTAHTEI 814

KOHCTAHTHI PABHOBECHS PEAKIIMK | PABHOBECHS PEAKIIHH 110 paBHOBECHSI pEAKIIUU TIO yrp5-6

110 paBHOBCCHBIM
KOHICHTpAUAM U OIIPCACIICHUC

PAaBHOBCCHBIM KOHICHTPALUAM U
ONpCaACIICHUC NCXOOHBIX

PaBHOBCCHBIM KOHICHTpAIUAM
1 ONPCACIICHUC NCXOAHBIX
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HCXOJIHBIX KOHIICHTPAIIUA
BEILIECTBY»

KOHIICHTpAIlUi BEIIECTB)»

KOHIIEHTPAlUi BEIIECTB.

15/39 3agaun: «Haxoxnenue «Haxoxneare KOHCTaHTHI Y4nuTh HAXOIUTH KOHCTAHTEI 814
KOHCTAHTHI PABHOBECHS PEAKIIMH | PABHOBECHUS PEAKIIHH 110 paBHOBECHSI pEAKIIUU TIO yrp7-8
110 PaBHOBECHBIM PaBHOBECHBIM KOHIICHTPAIIUSIM B | PABHOBECHBIM KOHIIEHTPAIHSIM
KOHIIEHTPAIUSM U ONIPE/ICTICHHE | ONpEAeNICHUE HCXOIHBIX U OTIpeieNICHUE UCXOIHBIX
HCXOJIHBIX KOHIICHTPAIIUA KOHIICHTpAIlUi BEIIECTB)» KOHIICHTpAIlUl BEIIECTB.
BEILIECTB»
16/40 DIIEeKTPOTUTHIECKAs DIEKTPOITUTHI U HEANCKTPOJIUTHI. | YTIyOUTh U 0000ITUTH 815
JUCCOLUALUS. DNEKTPOIUTHYECKAS 3HaHUS, OCHOBHBIE ITOHATHUSA ynpl-4,8,10
JI/O 4 Peaknuu, umymme ¢ nucconyanysg. Mexanuzm BJIEKTPOTUTUUECKON
oOpa3oBaHHEM OCa/iKa, raza u JIACCOLIMAI[AN BEIIECTB C JUCCOIIUAIINH; HAYIHUTh
BOJIBI JJISl OPTAaHUYECKUX U Pa3IMYHBIM TUTIOM XUMHYECKOU MPUMEHATH UX B COCTABICHUHT
HEOPTaHMYECKUX KUCIIOT. cBsi3u. CBoiicTBa MOHOB. KaTHOHBI | ypaBHEHUI JUCCOIUAINH,
n aunoHbl. KuciaoTel, comm, peakIii HOHHOTO 0OMEHa;
OCHOBAHMS B CBETE JaTh MpeACcTaBIeHUE 00
AJIEKTPOJIUTUYECKON YHUBEPCAIBLHOCTH TCOPUHU
npucconuaiun. CTerneHb ANMEKTPOIIUTUIECKOM
AJIEKTPOJIUTUUECKON JUCCOITMAITIHN, TPUMCHEHUH €&
JUcCcOLManuu, €€ 3aBUCUMOCTD OT | JUIsl HEOPTaHUYECKOU U
MIPUPOJIBI SJIEKTPOJIUTA U €r0 OpTraHUYECKON XHUMUH.
KoHLIeHTpanuu. KoHncranra
nuccoraruu. CtyneHvyaras
JUCCOLIMAITUS IIEKTPOIUTOB.
Peakuuu, nporekaroniye B
pacTBOpax dJIEKTPOIHUTOB.
[Tpon3sBeneHne pacTBOPHUMOCTH.
17/41 Bonopoanslil nokasares. Jwucconumanus Boael. Koncranra J1aTh MOHATHE «BOAOPOIHBIN 815
JI/O 5. Ucnonp30BaHue nucconuanuy Boasl. MoHHOE IOKAa3aTelby; JaTh ynp6,7

WHIAUKATOPHOU OyMaru Jiist
onpexaeneHus pH citoHbl,
KEITYTOYHOTO COKa U IPYTUX
COKOB OpraHu3Ma 4elIoBeKa.

IIPOU3BENICHUE BOJIBI.
Bonopoansiii mokaszaresnb
pH.Cpenbl BOOHBIX pacTBOpOB
3JIEKTPOJIUTOB. 3HAUYCHHUE
BOJOPOJHOTO MTOKA3ATENs ISl

MpeICTaBICHHE 00 HOHHOM
IIPOU3BEICHUN BOJIBI,
KOHCTaHTE JUCCOLUALUU
BOJIbI, HAYYUTb IPUMECHSITh
IIOHSTUE «BOJOPOIHBIN
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XMUMHYECKUX M OMOJIOTHUECKUX
IPOLIECCOB.

MOKa3aTeIb»Is
XapaKTePUCTHKH CPE.IbI
PacTBOPOB 3JEKTPOIUTOB U
JUISL XapaKTEPUCTUKU CPEbI
PacTBOPOB 3JEKTPOIUTOB U
IUIs1 SKCTIEPUMEHTAIBHOTO
OTIpe/ICNICHUS CPEIbL.

18/42 Ypok — sieKuus o Teme: Honsarue «ruaponusy». ['uppomus | Chopmuposartsb 816
«'maponu3 HEOPTaHUIECKUX HEOPTaHWYECKHUX BEIIECTB. MpeACTaBIeHUE O TuaAponuse, | ynp3,4,12
BEILECTB - COJICH». I'maponus coseit — Tpu ciydas. CYILIHOCTH THJPOJIA3a COJIEH;
JI/O 6. Paznbie crydan CryneH4aTbIil TUAPOIIU3. HAaY4YUTbh COCTABJISIThH
TUAPOIIN3a COJIEH HeoGpatumslit ruaponus. YPAaBHEHUs peaKIuil
[IpakTHueckoe npuMeHEeHNE TUIPOJIN3a COJIEH B
THIPOJIH3A. MOJIEKYJISIPHOM ¥ HOHHOM
BU/JIE, ONIPENIEIISITh PEAKIUIO U
THUI Cpellbl PacTBOpa
AJIEKTPOJIUTA HA OCHOBAHUU
COCTaBa COJIN.
19/43 ['uaponn3 opraHuIecKux ['uaponn3 opraHuIecKux O600IUTh CBEICHUSI O 816
BEIIECTB. COCIMHEHUH ( TaJOT€HOAIKAHOB, | THAPOJIHM3E OPraHUYECKUX ymp 1
CIIOKHBIX 3(UPOB, YIIIEBOIOB, BELIECTB; HA OCHOBAHHUHU
ocnkoB, AT®) u ero 3Ha4YCHHE. TOHSATHUS «THIPOIU3
MOKa3aTh €MHCTBO MUPA
OpPraHUYeCKUX U
HEOPraHMYECKUX BEIIECTB;
pacuIMpuUTh MPEICTaBICHUE O
3HAYEHUU TUIPOIIH3a
OpPTraHUYECKUX BEIIECTB B
YKUBOU MIPUPOJIE U KU3HU
o0111ecTBa.
20/44 O06001IeHNe TEMBI: 00600muUTh TEMY: «XUMUYECKUE CucremMaTu3upoBaTh 3HAHUS 811-16 moBTOPHTH

«XUMHYECKHE PEAKLIUM
[ToaroroBka K KOHTPOJIBLHOM
pabore.

peakuun» [loaroroska k
KOHTPOJIbHOHM paboTe.

ydamuxcs 1mo TeMeC
«XUMHYCCKHUE peaKkuun»
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21/45

Kontponbnas pabora Ne3 mo
TeMe: «XUMHYECKHUE PEAKLIMY

[IpoBepuTh CTENEHb YCBOCHUS
YYAIUMUCS TEMBI:
«XHMMHUYECKUE PEAKIIHI

Tema 4. BerecTBa U MX CBOMCTBA 33 yaca
1/46 Knaccudukanus [IpocThie 1 cnoXxHBIE BELIECTBA. O600UIUTh U 3aKPETIUTh 8 17
HEOPraHMYECKUX BEIIECTB. Oxcuppl, ux Kiaccuukanus. 3HaHUS 0 KIacCUpUKALIH ymp 1,3
JI/O 7 O3HakomIIeHuE ¢ I'unpoxcuabl (oCHOBaHUS, HEOPraHUYECKUX BEILECTB,
oOpa3uaMu npeacTaBuTenei KHCJIOPO/ACOAEpIKAINE KUCIOThI, | Hay4YUTh HA OCHOBAaHUU
pa3HBIX KJIACCOB amM(OoTepHbIE TUIPOKCUIBI). COCTaBa MOJICKYJIbI BEIIECTBA
HEOPraHMYECKUX BEIIECTB Kucnotsl, ux xinaccuduxanus. IIPaBUIILHO HAa3bIBATh
OcHoBaHus, UX Kiaccu(ukanus. | BEHIECTBA; pACCMOTPETh
Counu cpenHue, KUCIble, OCHOBHBIE | B3aMMOCBSI3b U
U KOMIJICKCHBIE. B3aUMOOOYCIIOBIIEHHOCTh
COCTaBa, CTPOECHHUE U CBOICTBa
BEIIIECTBA; 1aTh
IPEJCTABICHUE O 3HAYCHUN
HEOPTraHMYECKUX BEIIECTB B
MIOBCETHEBHOH JKU3HU; 1aTh
MOHATHE KOMIUIEKCHOTO
COEIMHEHMUSL.
2147 Knaccudukanus oprannueckux | YraeBogopozs! U kiaccudukanus | O600muUTs 1 817
BEIIECTB. BEIIIECTB B 3aBUCUMOCTH OT CHUCTEMaTU3UPOBATh 3HAHUA 0 | ynp2,4,8
JI/O 8. O3HakomiIeHuE ¢ CTPOEHMS YIIIEPOJHON LIEenn KJaccu(uKanuu

oOpasmamu mpeIcTaBuTeNeH
Pa3HBIX KJIACCOB OPraHUYECKHIX
BEIIECTB

(amudaTtudeckue ¥ IMUKIUISCKUC)
U OT KPaTHOCTHU CBs3€ed
(mpenenpHBIC U HETIPEIETbHBIC).
Tl'omonorunueckuii psa.
[IpousBogHBIE YIIEBOJOPOIOB:
raJIOTeHAIKAHBI, CIUPTHI, (PEHOITHI,
aJbJIETU/Ibl U KETOHBI,
KapOOHOBBIEC KHCIIOTHI, IPOCTHIE U

OpPraHUYECKUX BELIECTB IO
pa3HbIM IpU3HAKaM,
3aKpenUTh 3HAHUS O IPUYMHAX
MHOT000pa3usi OpraHMueCcKuX
BEIIECTB U 3aBUCUMOCTH
CBOMCTB OT CTPOCHHUSI.
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CJIOKHBIE 3(PUPHI,
HUTPOCOEAUHEHUS, aMUHBI,
AMHHOKHCIIOTHI.

3/48 [onoxenne metramuioB B [ICXD | [Nonoxenue meramios B [ICXD O600UIUT U 3aKPETIUTH 818
H.N.MenneneeBa u ctpoenue ux | JI.J1. MenneneeBa u CTpoCHHE UX | TEOPETUUCCKHEC 3SHAHUS ynpl,2,5
aTOMOB. atomoB. I[IpocTeie BemnecTBa — yYaIuXcsi O CTPOCHHH aTOMOB

METaJIJIbl: CTPOEHUE KPUCTAJUIOB U | METAJJIOB, CTETIEHAX

METAITNYeCKast XUMUIECKast OKUCJICHUS, XUMHYECKOMN

CBSI3b. AJUIOTPOIUSIL. CBSI3H, 0COOCHHOCTAX
(U3HYECKUX CBOWCTB
METAJIJIOB

4/49 Oo6mue dpuznueckue u OO6mue ¢puznyecKkre CBOMCTBa O600muUTH, 818

XUMHUYECKHE CBOMCTBA METAJUIOB. | METAJIOB. Psi cTaHmapTHBIX CUCTEMAaTHU3HPOBATh U yrp6,10

JI/O 9. O3nakomieHue ¢ AJIEKTPOJHBIX [TOTEHIINAJIOB YIIIyOUTb 3HAHUS YYaIIUXCS O

KOJIJIEKIIUEH PY/I. .O0ue XuMHYECKHE CBOIICTBA XUMHUYECKUX CBOMCTBAX
(BOCCTaHOBHUTEIHHBIC CBOICTBA): METAJIJIOB, IPUMEHSIS TIPU
B3aMMOJICICTBHE C HEMETAJZIAMH | TOM 3HaHMSI CTPOEHUS
(KUCIOPOAOM, TaJIOTEHAMH, CEPOH, | AaTOMOB METAIIJIOB, UX
a30TOM, BOJIOPOJIOM), C BOJIOM, BOCCTAaHOBUTEILHON
KHUCIIOTaMU U COJISIMU B CIIOCOOHOCTH COTJIACHO PSIy
pacTBopax, OpraHM4eCKUMHU HaNpsHKEHUH METalIoB,
COCTMHEHUSMU (CIIUPTAMH, HAy4YUTh MPABUILHO
rajioreHajgkaHamu, eHonamu, COCTaBJISITh YpaBHEHUS
KHCIIOTaMH), CO IIeJI0YaMHu. XUMHUYECKHUX PEaAKIIHiA,
3HaYeHHUE METAJIOB B IPUPOAEC U | TOATBEPKIAIOIINX CBOMCTBA
B )KM3HU OPTaHHU3MOB. METAJUIOB.

5/50 Koppo3zus metanios [ToHsiTHE «KOPPO3US METAIIIIOBY. JlaTh IOHATHE O KOPPO3UHU 818

Xumuueckasi KOpposusi. METAJIJIOB U U3YYHTh CIIOCOOBI | yripl4-16
DNIEKTPOXUMHUYECKast KOPPO3HUSL. 3alUThl METAJIJIOB OT
Crioco0b! 3aIUTHl METATIOB OT KOPPO3HUH.
KOPpO3UH.

6/51 O6u1me crnocoObl MoTy4eHust Mertasuibl B IpUpO/IE. W3yuntk criocoObl moydenust | § 18
METaJlIOB. Mertamnyprus u €€ BUJIBI: THPO-, METaJIOB B yop 11-12

TUAPO- U JICKTPOMCTAJUTYPTHS.

MPOMBIIIJICHHOCTH.
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DJIEKTPOJIN3 PACIIaBOB U
pacTBOPOB COEIMHEHUI METAJIIOB
Y €ro MPaKTUYECKOE 3HAUYCHHE.

7152

[lepexoaHbie MeTAILITBI

: XKeneso.

Haxoxnenue B npupose;
MOJIy4YeHUE U IPUMEHEHUE
MPOCTBIX BEUIECTB; CBOMCTBA
MIPOCTHIX BEIIECTB; BaXKHEHIINE
COEIMHEHMUS.

N3yuuTh cBOMCTBA )Keje3a

§ 18
yrp32,34

8/53

[lepexoanbie MeTaIbI

: Menb

Haxoxnenue B mpupo/e;
MOJIYYEHHUE U IPUMEHEHUE
MPOCTHIX BEHIECTB; CBOMCTBA
HpOCTBIX BCIIICCTB, Bﬁ)KHGﬁHIHG
COCIMHEHHUS.

N3yunTth cBOMCTBA MeIH

§ 18
ynp28

9/54

[IepexoaHbie MeTAILITBI

: Cepebpo

Haxoxnenue B mpupose;
MOJIy4eHUE U IPUMEHEHUE
MPOCTBIX BEUIECTB; CBOMCTBA
MPOCTHIX BEIIECTB; BaXKHEHIIINE
COCIMHECHUSL.

N3yunth cBolicTBa cepedpa

818
ynp26

10/55

[TepexoaHbie MeTaIIBI

: Huak

Haxoxnenue B mpupo/e;
MOJIyYEHHUE U IPUMEHEHUE
MPOCTHIX BEUIECTB; CBOMCTBA
HpOCTBIX BCIICCTB, Bﬁ)KHGﬁHIHG
COCIMHEHHUS.

N3yunTh cBOMCTBA IMHKA

8§18
yrp29

11/56

[IepexoaHbie MeTAILITBI

: Pryth

Haxoxnenue B mpupose;
MOJIy4YeHUE U IPUMEHEHUE
MPOCTBIX BEUIECTB; CBOMCTBA
MPOCTHIX BEIIECTB; BaXKHEHIINE
COEMHEHMUS.

N3yuuTh CBOMCTBA PTYTH

818
ynp30

12/57

[TepexoaHbie MeTaIIBI

: Xpom

Haxoxnenue B mpupo/e;
MOJIYYEHHUE U IPUMEHEHUE
MPOCTHIX BEIIECTB; CBOMCTBA
HpOCTBIX BCIICCTB, Bﬁ)KHGﬁHIHG
COCIMHEHHUS.

N3yunTth cBOMCTBA XpoMa

8§18

13/58

IlepexoaHbie METaILIbI:

Haxoxnenue B mpupoJe;

M3yunTh CBOMCTBA Maprasiia

8§18
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Mapraner.

MOJIy4eHUE U IPUMEHEHUE
MPOCTBIX BEUIECTB; CBOMCTBA
MIPOCTHIX BEIIECTB; BaXKHEHIINE
COCIMHECHUS.

ynp24

14/59 Konrpoasnas pabora Ned 1o ITpoBepuTh cTeneHb ycBoeHus | §18
Teme: «MeTauibD) YYaIUMUCS TEMBI: yipl3
«Metamibh»
15/60 Hewmerannel. Ctpoenue. [Monoxenne Hemeramwios B [ICXD | O606muTh cBeeHHs 00 819
dusnveckue CBOMCTRA. J.1. MenneneeBa, CTpOCHHE MX O0COOEHHOCTSIX CTPOCHUS ynpl-4
aTOMOB. aTOMOB HEMETAJUIOB; HAYYUTh
DNEeKTPOOTPULIATEIBHOCTb. OTIpEICTISATh CTETNEHU
HueptHbie raspl. J[BoiICTBEHHOE OKMCJICHUS; 3aKPENUTh 3HAHUS
MOJIO’KEHHE BOIOPO/Ia B 0COOEHHOCTEH CTPOEHU,
NEPUOINIECKOM cucTeMe. (U3UYECKUX CBOWCTB MIPOCTHIX
HemeTannibl - mpocThlie BEIIECTBA. | BELIECTB - HEMETAIJIOB
HXx aTtoMHOE U MOJIEKYJISIPHOE
CTpOE€HUE. AJIJIOTPOIHS U €€
MPUYMHBI
16/61 XHUMHYECKUE CBOMCTBA XHUMHYECKUE CBOMCTBA 3aKpPENUTh 3HAHMS 819
HEMETAIIJIOB HeMeTaI0B. OKUCTUTENbHBIC 0COOCHHOCTEH CTPOCHUS, yrpS
CBOMCTBA: B3aUMOJECHCTBUE C XUMHUYECKUX CBOWCTB
MeTaJlJIaMH, BOAOPOJIOM, MEHEe MPOCTHIX BEIIECTB —
3EKTPOOTPHULIATENbHBIMU HEMETAIIJIOB; 3aKPEMUTh
HEMETaJIaMH, HEKOTOPBIMH YMEHHE COCTABJISTh
CJIOKHBIMHU BEIIECTBAMH. YpaBHEHUS] XUMHUYECKHUX
BoccranoBurenbHbIe CBONCTBA peakuuil, XapakTepU3yIIHUX
HEMETAJIJIOB B PEaKLHUAX CO CBOMCTBA HEMETAIJIOB
(GTOpPOM, KHCIOPOIOM.
17/62 CoeMHCHHS HEMETAJIIOB: Hayuwth npaBuibHO 819
BOJIOPOJHBIE COCAMHEHUS COCTaBJIATH (POPMYIIBI ypl0

COETMHEHUN HEMETAJIOB:
BOJIOPOJIHBIX COECMHEHU,
YYUTBIBASI ©X BO3MOKHbBIE
C.0O.A., a TakKe ONUCHIBATh
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HNX CBOHCTBA U N3MCHECHHE B
3aBUCUMOCTH OT CTPOCHUS
aroma, nonoxxeHus B [IICXD
JI.. MenneneeBa

18/63

CoennHeHns HEMETAJIOB:
OKCHUIbI U FI/II[pOKCI/I,Z[bI

Hayuuth npaBunbHO
COCTaBIISATH (POPMYIIBI
COETMHEHUN HEMETAJIOB:
OKCHUJIOB, COOTBETCTBYIOILIUX
UM THJIPOKCHJIOB, a TAaK¥Ke
OMUCHIBATh UX CBOWCTBA U
M3MEHEHUE B 3aBUCUMOCTH OT
CTPOEHHUSI aTOMa, TOJIOKEHUS
B IICXDO JI.1. Menneneena

§ 19
yop 11

19/64

Kucnots! oprannueckue u
HEOpraHUYecKue

JI/O 11.CBoiicTBa COJISHOM,
cepHoii (pa30.) U YKCYCHOU
KHCIIOT.

BoccranoBuTtenbHBIC CBOMCTBA
HEMETAJJIOB B PEaKIUAX CO
CIIOKHBIMH BEIIIECTBAMHU —
KMCJIOTaMU OPTaHUYECKUMU U
HEOPraHUYECKUMU

O600UITh, 3aKPETIUTH 3HAHUS
0 KJaccu(puKaImm,
HOMEHKJIaType, PU3NUeCcKuX u
XUMHYECKHX CBOMCTBAX
KHUCJIOT: OPraHMYEeCKUX U
HEOPraHN4eCKUX KHUCIIOT;
HAY4YUTh OOBSICHATH OOIIHOCTh
XUMHYECKHUX CBOMCTB
HEOPTraHUYECKUuX M
OpraHUYEeCcKuX
KHUCJIOTHIIPABUIIEHO
COCTaBJISATh YPABHEHUS
peakuil B MOJIEKYJIIPHOM U
HMOHHOM BHJIE.

§20
yrp5,8,9

20/65

Crneuuduueckue cBoiicTBa
KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBI

BoccranoBuTenbHbIE CBOKCTBA
HEMETAJUIOB B PEAKIUAX CO
CJIO’KHBIMU BEILIECTBAMHU —
OKUCTTUTENSAMU (CEpHOU
KHCJIOTOM)

Pacuiputs 3HaHUS yyanuxcs
0 CBOWCTBax
KOHUEHTPUPOBAHHOU CEPHOM
kucnore. Hayunts npaBuibHO
COCTaBJISITh YPABHEHUS
peakuuii

§20
ynp4

21/66

Crnenuduueckue cBoiicTBa

BoccraHoBUTENILHBIE CBOIICTBA

Pacimputs 3HaHMS ydanuxcs

820

22




KOHIIEHTPUPOBAHHOW U
pa30aBICHHONW a30THOM KHUCIIOTHI
JI/O 10 cpaBHEHHE CBOWCTB
A30TUCTOM M a30THOU KUCJIOT

HEMETAJJIOB B PEAKIUAX CO
CJIOKHBIMH BEIIECTBAMH —
OKUCITUTEISAMU (a30THOM
KHCJIOTOM)

0 CBOWCTBax
KOHLICHTPUPOBAHHOHN U
paz0aBIICHHON a30THOMN
kuciaore. Hayunts npaBuibHO
COCTaBJISITh YpaBHEHUS

ymps

peakuuii
22167 OCHOBaHHS OPraHUYCCKHE U 3aKpenuTh 3HAHUSA O 821
HEOPraHUYECKHUE. KJIacCU(UKALINH, yopd,7
JI/O 12. B3aumopeiicTBue HOMEHKJIaType, GU3NIECKUX U
TUAPOKCHUIA HATPHUS C COJISIMH, XUMHYECKHUX CBOMCTBAX,
cynbdarom menu (II) u CTPOCHHUH OCHOBAHU:
XJIOPHJIOM aMMOHUS OpPraHUYECKUX H
JI/O 13. Paznoxenue HEOPraHWYECKUX; XUMUYECKUX
THAPOKCHA CBOKCTBaX OCHOBAHMIA;
menau (1) Hay4HUTh COCTaBIIATH
YpaBHEHUS peaKLUid,
MOITBEP K IAIOIIHE
XMMHYECKHE CBOMCTBA
OCHOBaHMIi; 0000ITUTH U
3aKPEMUTh MOJIOKEHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
COEAMHEHHUH O B3AaMMHOM
BIIUSTHUU aTOMOB U TPYIII
aTOMOB.
23/68 AMdoTepHbIe OpraHu4YecKue 3aKpenuTh 3HaHUSC MOHATHA | §22
HEOPTraHWYECKHUE COCAMHEHUSI. «aM(OTEPHOCTH» HAYYUTh ymnpl,2,5

JI/O 13 [Monyuyenue ruapokcuia
AJTFOMHUHUAS 1 I/I3yIIGHI/Ie cro
aM(}OTepHBIX CBOWCTB.

O0OBACHITH aM(pOTEPHBIC
CBOMCTBA HEOPraHUYECKUX U
OpPTraHWYECKUX COCTMHCHHUHN 1
COCTaBJISITh YPABHEHUS
XUMHYECKUX PEAKIIU;
3aKpENuUTh 3HAHUE O
KOMIUICKCHBIX COCIUHCHUSX
cIenaTh BBIBOJBI 00
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OTHOCHUTEJIBLHOCTH IMOHATHI
«KHCIIOTa» U «OCHOBAHHEY;
COBEpIICHCTBOBATH
[IPaKTUYECKUE YMEHUS U
HaBBIKH BBINOJIHEHHS
XUMHYECKOTO IKCIIEPUMEHTA,
cobmonas npausia OT u Th.

24/69 I'enernueckas cBsI3b MEXKIY 3aKkpenuTh 3HaHUE MTOHITUI 823
KJIaCCaMH OPraHUYECKUX M «TEHETHYECKUN Py U ynpl,2
HEOPTaHMYECKUX COCIMHEHUH. «TEHETHYECKasl CBSI3bY,

HAy4YUTh XapaKTepU30BaTh
B3aMMOCBSI3b MEXTY
OCHOBHBIMH KJIacCaMH
BEILIECTB OPTraHUYECKOU U
HEOPraHWYeCKOW XUMUU U
MIPABIJIBHO COCTABJISATH CXEMBI
MPEBPAILICHUH U pelaTh UX;
JaTh MPEACTABICHUE O
€IMHCTBE OPraHUYECKUX H
HEOPraHMYECKUX BEUIECTB, 00
UX B3aUMOCBSI3U.

25/70 KontponbHas padora Ne5 o [MpoBeputs crenens ycBoeHus | [loproputs § 19-20
Teme: «BemecTBa u ux YUalUMHUCS TEMBI:

CBOWCTBa» «BemecTBa 1 UX CBOKWCTBa»

26/71 3agaun: «BeIYnCIeHNE MacChl VYuute nenars «BeraucieHus 3a1a4n
Wi 00bEMa IPOTYKTOB PEAKIIUU Macchl UM 00bEMa MPOIYKTOB
10 U3BECTHOW Macce UiIu 00BEMY peaKkuuM I0 U3BECTHOM mMacce
MCXOJIHOTO BEIIECTBA, WM 00bEMY HCXOTHOTO
COJIeprKallero MpuMech» BEIIECTBA, COJIEPIKALIETO

MIPUMECH))
27172 3agaun: «BeIYnCIeHE MacChl VYuute nenars «Beraucienus 3a1aun

HCXOAHOro BEIECCTBA , €CIIN
HN3BECTCH HpaKTI/I‘IeCKI/Iﬁ BBIXO/[
1 MacCoBas O0Ji €ro OT

MacCChbl UCXOJHOI'O B€UICCTBA,
€CJIM U3BECTCH HpaKTI/ILIeCKI/Iﬁ
BBIXOJ H MacCCOBasd JOJIsA €ro
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TECOPECTUUCCKH BO3MOXKHOI'O»

OT TCOPETUICCKHU
BO3MOXXHOI'O0»

28/73 3agaun: «BeIYKUCIEHNS 10 VYuute nenars «BeraucieHus 3a1a4n
XUMHUYECKHM YPaBHCHUSM 0 XUMUYECKUM YPaBHEHHSIM
pEeaKLHii, €CIM OJTHO U3 peaKuuii, €ClI OJTHO U3
pearupyoIrx BEIecTB JaHO B pearupyromux BemecTB JaHO
N30BITKE) B U30BITKEY

29/74 3amaun: «OnpeneneHue Yuute «Onpenensite 3agaun
MOJIEKYJIIPHOM (hOPMYITBI MOJICKYJIIPHYIO (hopmyITy
BEIIECTBA 10 MACCOBBIM JIOJISIM BEIIECTBA 10 MAaCCOBBIM
JIIEMEHTOB. JIOJISIM DJIEMEHTOB.

30/75 3amaun: «OnpenencHue Yuuts «Onpenensrs 3a1a4yu
MOJIEKYJIIPHOUM (hOPMYITBI MOJICKYJIIPHYIO (hopmMyITy
ra3000pa3HOro BeUIecTBa 1Mo ra3000pa3HOro BellecTBa 1Mo
W3BECTHOM OTHOCUTEIBHOU M3BECTHON OTHOCUTEIBHOU
TUIOTHOCTH ¥ MacCOBBIM JIOJISIM TJIOTHOCTU U MacCOBBIM
JJIEMEHTOB) JOJISIM DJIEMEHTOB)

31/76 3agaun: «HaxoxaeHue Vuuth «Haxonuts 3agaun
MOJIEKYJIIPHOUM (hOPMYITBI MOJICKYJIIPHYIO (hopmyITy
BellecTBa 1o macce (00bEMy) BellecTBa 1o macce (00bEmMy)
IPOJTYKTOB CTOPaHUsI. MPOJYKTOB CrOpaHUsl.

32177 Pemienne KoMOMHUPOBAHHBIX VYuurs pemars 3a/1a4u
3ajad. KOMOWHUPOBAHHBIC 3a]1a41

33/78 KonTtponpsHas padora Ne6 mo IIpoBepuTh CTENEHD YCBOCHHUS
Teme «Pemenne pac4éTHRIX YUYAIIUMHUCS 110 TEME:
3a71a49)» «PemeHne pacu€THBIX 3a71a4»

Tema S Xumuuyeckuil NPAKTUKYM 10 yacos

1/79 [IpakTuueckas padora Nel mo 3akpenuth ymenus ydamuxcsa | Ctp 396

teme «llonyuenue, cobupanue u
pacro3HaBaHue Ta30B U
M3y4YECHHUE UX CBOMCTBY

moJTy4aTh, COOMpaTh 1
pacmo3HaBaTh rasbl;
TIPOBOJTUTH OTIBITHI,
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XapaKTePU3YIOIINUE HX
CBOMCTBA

2/80 [IpakTrueckas padora Nel o 3akpenuth ymeHus yqamuxcs | Ctp 396
teme «[lomydenue, cobupanue u 1oJy4yarb, COOMpaTh U
pacrno3HaBaHHe ra3oB 1 pacrno3HaBaTh rasbl;

W3YYCHUE UX CBOHCTB MPOBOAMTH OMBITHI,
XapaKTEepU3YIOIINE UX
CBOICTBA

3/81 [IpakTrueckas padota No2 1o CoBepIIeHCTBOBATh Crtp 397-399
TeMe «Pemenue XUMUYECKUN DKCIIEPUMEHT,
9KCIIEPUMEHTANIBHBIX 33724 M0 yMEHHE aHaJINu3upoBaTh ,

Teme: «CKOpOCTh XUMUYECKUX JIeNaTh BBIBOJIBI HA OCHOBAHUU
peakuuii, XuMHYECKOe PE3yNIbTaTOB 3KCIEPUMEHTA
paBHOBECHEY.

4/82 [IpakTrueckas padota Ne3 o CoBepIIeHCTBOBAaTh HaBBIKU Ctp 399-400
Teme «CpaBHEHHE CBOWMCTB XMUMHUYECKOT'0 KCIIEPUMEHTA
HEOPraHUYECKUX U MIpU CPaBHEHUH CBOWCTB
OpPTaHWYECKUX COCTUHCHHID) HEOPTaHUYECKUX U

OPraHNYeCKUX COCTUHEHUHN

5/83 [IpakTrueckas padota Ne4 o CoBepIlieHCTBOBaHNE Ctp 401-402
Teme «Pemenune XHUMHUYECKOT0 3KCIIEPHUMEHTA.
9KCIIEPUMEHTANIBHBIX 337124 0 HayuuTs onpenensite
teme: «[ ' uaponus» PEaKIHIO CPEIbl,

OCYILIECTBIISATH PEeaKIUU
MOHHOTO OOMEHa.

6/84 [IpakTrueckas padota Ne5 o CoBepIIeHCTBOBATh Ctp 402-403
TeMe «Pemenue XUMUYECKUN DKCIIEPUMEHT,
9KCIIEPUMEHTANIBHBIX 337124 0 HAy4YUTh IPAKTHUECKU
HEOPTaHMYECKON XUMUN BBITIOJTHSATH IETIOYKY

MPEBPAILICHUH IO
HEOPraHUYECKON XHUMUHU.
7/85 [TpakTrueckas padota Ne6 mo CoBepIIeHCTBOBATh Ctp403

TeMe «Perenue

XUMUYECKUH DKCIIEPUMEHT,
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SKCHEPUMEHTAIBHBIX 33724 110
OPraHUYEeCKOU XUMHUN»

Hay4UTh PAKTUYECKU
BBITIOJIHSTH IIEMIOYKY
MPEBPAILCHUH IO
OPraHu4eCKON XUMHH.

8/86 [IpakTrueckas padora No7 mo CoBepIIeHCTBOBATh Ctp 405
teme «[ eHeTnueckas CBs3b MPAKTUYECKUE YMECHHUSI U
MEXIy KiaccaMu HABBIKH BBITIOJTHEHUS
HEOPTaHUYECKUX U XHUMHUYECKOT0 KCIIEPUMEHTA,
OPraHUYEeCKHUX BEIIECTB cobmonas npasuia OT uTh;
HAy4YUTh IKCIIEPUMEHTATHHO
OCYIIECTBIISTH MPEBPAIICHUS
BEIIIECTB COTJIACHO CXeMe,
MIPOBOJIUTH HAOIIOICHUS,
3aMKUCHIBATh YPaBHEHUS
XHUMHAYECKHX
9/87 [IpakTuueckas padora Ne7 mo CoBepIieHCTBOBATH Crp 405
Teme «[ eHeTndyeckas CBs3b MPAaKTUYECKHE YMEHUS H
MEX]y KJIaccaMu HABBIKU BBITIOJTHCHHUS
HEOPTraHUYECKUX U XHUMHAYECKOTO SKCIIEPHUMEHTA,
OPraHUYE€CKHUX BEIIECTB) cobmonas npasuia OT uTh;
HAYYHUTh IKCIICPUMEHTATBHO
OCYIIECTBISATH MPEBPAIICHUS
BEIIECTB COTJIACHO CXEMeE,
MIPOBOANTH HAOIIOICHUS,
3aIUCBHIBATh YPABHEHUS
XUMHYECKHUX PEAKIIHid, 1eTaTh
BBIBOJIBI.
10/88 [IpakTuueckas padora Ne§ o CoBepIlieHCTBOBaHUE Ctp 406 -410

Teme «Pacro3HaBaHue ImiacTMacc

1 BOJIOKOH»

XMUMHUYECKOI 0 3KCIIEPUMEHTA.
YMeHHE dKCIIEPUMEHTAIBHO
OIPENeJIATh IIACTMACCHI U
BOJIOKHA
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Tema 6 XuMus 1 001IECTBO

9 yacoB

1/89 XUMHUS ¥ TPOU3BOJICTBO

XVMHYECKasi IPOMBIIUICHHOCTD,
XUMHUECKas TeXHOJIOorusl. ChIpbe
U1 XUMHUYECKOU
IIPOMBILIUIEHHOCTH. Boja B
XUMHUYECKON IIPOMBIIUICHHOCTH.
OHeprus Uisi XMMUYECKOI0
IIPOU3BOJICTBA.

JlaTe npencraBieHue o
XUMHUYECKOM ITPOU3BOCTBE

§24 crp310-311
crp 312 -316

2/90 HayuHble npuHIMITEI
XMMHYECKOTO POU3BOACTBA

Hay4nble npuHIHAIIBL
XUMHUYECKOTO IPOU3BOJCTBA.
OcCHOBHBIE CTaIUN XUMHUYECKOTO
MIPOU3BOICTBA (AMMHUAKa U
MeTaHoJjIa)

O3HaKOMHUTB y4alIuXcs C
Hay4YHBIMM IPUHLUIIAMH,
UCIOJIb3YEMBIMU Ha
XUMHUYECKHX IPOU3BOJCTBAX
Ha IIpUMEepe aMMHUaKa 1
METaHoJIa

§24 ctp311 -312
ctp 318 -324

3/91 3amura OKpyKarouiei cpeapl u 3amuTa OKpyKarouiei cpeapl u 824 crp 316 -318
oXpaHa TpyJa IMpH XUMHUYECKOM | OXpaHa TpyJa MpH XUMHUYECKOM 826
MIPOU3BOJICTBE IIPOU3BOJICTBE

4/92 XUMH3aLUs CeTbCKOTO XO3IMCTB | XUMH3aIUs CeTLCKOT0 X03IMCTB M | JlaTh mpeacTaBiIeHUE O 825 crp 325-337
U €€ HalPaBJICHMUS. e€ HanpasieHus. Pactenus u HE00X0IMMOCTH 3HAHUN
JI/O 14 M0YBa, TOYBCHHBIN U TEOPETUUYECKUX OCHOB XUMUH,

nornomaronuii komruieke (I11K). | mpumensiembix B ceIbCKOM
Y nobpenus u ux KiaccuUKaIus. | X035 HUCTBE
5/93 XHUMHUYECKUE CPEJICTBA 3AUThl | XUMHYECKUE CPEJICTBA 3AIUTHI JlaTe IpeicTaBIeHUE O 825 crp 337 - 347
pacTeHuN. pactenuil. OTpuLaTeabHbIE XUMHYECKUX CPEACTBAX
MOCIEACTBHSI IPUMEHEHUS 3alUThl paCTeHUN
NEeCTULUI0B U 00phOa ¢ HUMHU.
XrMuU3a1ust )KHBOTHOBOJICTBA
6/94 Xumus u sxonorus. JI/O 15 XUMHUYECKOE 3arps3HEHUE 826 ctp 348 - 360

OKpy:karoieit cpenbl. OxpaHna
ruzipocepbl 0T XUMUYECKOTO
3arpsisHeHus. OXpaHa IMOYBBI OT
XUMHUYECKOT'0 3arpsi3HEHUSL.
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Oxpana armocdeps! oT

XUMHUYECKOTO 3arpsi3HEHUSI.
Oxpana ¢ops! 1 payHbI OT
XUMHUYECKOTO 3arpsi3HEHMSL. .

7/95 X7UMUS ¥ TOBCEAHEBHAS KU3HD JlomamrHss antedka. Moromue u JlaTe IpecTaBiIeHUE O 826 crp 360 -378
YeloBeKa gyucTsmue cpencrsa. Cpeacrsa XUMHYECKHUX BEIIECTBAX
JI/O 15 OOpBOBI C OBITOBBIMH HCIIOJIb3YEMBIX YEIIOBEKOM B
J1. Konnexnus cpeAcTs rurueHsl | HacekoMbIMU. CpencTBa IMYHOM ITIOBCEIHEBHOU KU3HH.
U KOCMETHKH, MPEnapaToB TUTHEHbl U KOCMETHKHU.
OBITOBOM XMMUH.
8/96 XuMHS ¥ THIIIA. Xumus u umia. MapkupoBka Jlate nipeacTaBienue o xumuu | 826 ctp378 - 394
YIIAKOBOK MHILEBHIX MTPOJYKTOB U | U MHIIE: MAPKUPOBKA
MPOMBIIIIEHHBIX TOBAPOB U YIaKOBOK MHILIEBHIX
YMEHHE UX YATATh. DKOJIOTHUS MIPOJYKTOB U TIPOMBIIIUICHHBIX
KUINIIA. XUMHUS U TeHETUKA TOBapOB U HAYYUTh UX YUTATh.
YeloBeKa
9/97 XUMHS ¥ TEHETUKA YEI0BEKA. BuorexHoiorus u reasas JlaTe IpeicTaBIeHUE O COOOIIIeHNSA

UHKEHEpUs

BJIMAHUHU XUMHUH HA TCHCTUKY
YECJIO0BCKAa

PesepBHOe BpeMmst

S5 yacos

1/98 Pemienne KoMOMHUPOBAHHBIX Yuurth «pemarb

3amay KOMOWHHMPOBAHHBIE 33]1a4M )
2/99 Pemienne KoMOMHUPOBAHHBIX Yuurth «pemarb

3amay KOMOWHHMPOBAHHBIE 33]1a4M )
3/100 Pemienne KoMOMHUPOBAHHBIX Y4uTh «pemarb

3amay KOMOWHHMPOBAHHBIE 33]1a4M )
4/101 Pemienne KoMOMHUPOBAHHBIX Yuurth «pemarb

3amay KOMOWHHMPOBAHHBIE 33]1a4H )
5/102 Pemienne KoMOMHUPOBAHHBIX Yuurth «pemarb

3a1a4

KOMOWHHMPOBAHHBIE 33]1a4H )
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Conepkanue TeM y4e0OHOI0 Kypca
Tema 1. Ctpoenne atoma (9 u)
AToM — cnoxHas yactuna. Japo u 3neKTpoHHas 00ojouka. JlokazaTrenabcTBa CIIOKHOCTU CTPOEHUSI aTOMa: KaTOJHBIE U PEHTTEHOBCKHE
nyuu, $oTodddexT, paguoakTUBHOCTb. OTKPBITUE AIIEKTPOHA, MPOTOHA U HeWTpoHa. Monenu ctpoenus atoma (Tommcona, Pesepdopnaa,
bopa). Mukpomup u makpomup. lyanusm gactur MUKpoMupa. KBaHTOBO-MeXaHUYECKUE MPEACTABICHHS O CTPOEHUHU aTOMA.
CoctosHue HnekTpoHOB B arome. Hykionsl: mpoToHsl M HeWTponbl. Hykmuasl. M300apel u u3otombl. KBaHTOBO-MexaHMYeCcKue
MPEJICTABICHUS O TPUPOJE DIIEKTPOHA. DIEKTPOHHOE o0nako W opourtans. KBantoBbie umcia. ®opma opburaneit (s, p, d, f).
DHepreTuyeckue ypoBHU M MOAYPOBHHU. CTPOECHHE AJNEKTPOHHBIX 000JIOUEK aTOMOB. DIIEKTPOHHbIE KOH(UTYpalMu aTOMOB 3JIEMEHTOB.
[punmun Ilaynu m npaBuino ['ynna, npasuino KiedkoBckoro. DnekTpoHHO-Tpaduueckue Gopmyiibl aTOMOB 31eMeHTOB. OCcOOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS aTOMOB XpOMa, MeJid, cepedpa 1 Jpyrux. DIEeKTpoHHAs KiIacCU(pHUKAIHS JIEMEHTOB: s-,p-, d- u f-cemeiicTaa.
BaneHnTHple BO3MOXHOCTH aTOMOB XMMHYECKUX 3JE€MEHTOB. BasieHTHbIe 37eKTpoHbl. BaneHTHbIE BO3MOKHOCTH aTOMOB XHMHYECKHX
3JIEMEHTOB, OOYCIIOBJIEHHBIE YMCJIOM HECIAPEHHBIX 3JIEKTPOHOB B HOPMAJIbHOM M BO30YXKACHHOM coCTOsHUsAX. [pyrue ¢akropsl,
OIpEeNAIOIINE BaJCHTHbIE BO3MOYKHOCTH ATOMOB: HAJIM4YME HEMOJEJICHHBIX JJIEKTPOHHBIX IMap U HaJIW4YUEe CBOOOJHBIX OpOUTaje.
CpaBHEHHUE OHATUIN «BaJEHTHOCTb» U «CTETIEHb OKUCIICHUS.
Ilepnognuecknii 3aKOH W NEPHOAMYECKass cHcTeMa xumuyeckux ayemeHToB [[. M. MenneneeBa u crpoenue aroma. IIpenmoceuikm
OTKPBITUSI TIEPUOIUUECKOTO 3aKOHA: HAKOIUIEHUE (DAKTOJIOTHYECKOro marepuana, padotsl npenmectseHHUkoB (M. S. bepuennyca, U. B.
HleGepeitnepa, A. DO. Illankyptya, JIx. A. Heronenaca, JI. FO. Meiiepa); cbe3n xumukoB B Kapicpys. Jluanoctaele kauectBa JI. U.
Menneneena.
Otkpsitue 1. . MengeneeBbiM niepuogndeckoro 3akoHa. Ilepsas gpopmynupoBka nepuoandeckoro 3akoHa. Ctpykrypa Ilepuonnueckoit
CUCTEMBI JIEMEHTOB. [ OpH30HTaNIbHAS, BEPTUKAIbHAS U IMArOHAJIbHAS IEPUOIUUECKUE 3aBUCUMOCTH.
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[leproauueckuil 3akoH U ctpoeHue atoma. M3oronsl. CoBpeMEHHAsl TPAKTOBKA MOHATUS «XUMUYECKUI 3JIEMEHT». 3aKOHOMEpHOCTh Ban-
neH-bpyka — Mo3znu. Bropas popmynupoBka nepuoandeckoro 3akona. [lepuoguueckas cuctema JI. 1. MenaeneeBa U CTpoeHHE aToMa.
OU3NYECKUN CMBICH MOPSAJKOBOIO HOMEpa 3JIEMEHTOB, HOMEpPOB TpyINIbl M Iepuoaa. [IpuyMHBI U3MEHEHHS METAUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB JJIEMEHTOB B TpyNmax W TMEPHOJax, B TOM YHCIE OONBIIUX M CBEepxOoJbmux. TpeTbs (opMynupoBKa
MEPUOANYECKOT0 3aKOHA. 3HAaUEHUE MEePUOJANYECKOTO 3aKOHA U MEPUOJUYECKON CUCTeMbl XuMudeckux anemeHToB .M. MenneneeBa st
Pa3BUTHS HAYKU U TIOHUMAaHUSI XUMUYECKON KapTUHBI MUPAa.

Hemonctparnuu. ®otosaddexr. Karogupie ayun (37ME€KTPOHHO-ITYUYEBbIE TPYOKH), MOJEIH AJIEKTPOHHBIX 00JIaKOB (OpOuTaeii) pa3IndaHOn
dbopmbl. Paznuunbie Bapuantsl Tadmaul [lepuoaudeckoit cuctemsl xumudeckux daeMeHToB J[.M.MenneneeBa. OOpa3iibl MPOCTHIX BEIIECTB,
OKCHJIOB M TUAPOKCHUJIOB SJIEMEHTOB 3-TO MEPHOIA U IEMOHCTPALIUS UX CBOKCTB.

Tema 2. Ctpoenue BemectTBa. {ucnepcusnie cucrembi(15 1)

Xumuueckas cBsi3b. EnuHas mpupojia XMMHUYECKOW CBsA3W. [IOHATHME O XMMHYECKOW CBS3M KakK IMPOLIECCE B3aMMOJICHCTBHS aTOMOB C
o0pa3oBaHUEM MOJIEKYJI, HOHOB U PaJUKaNoOB. Buapl xuMudeckoil cBsa3u. AMop(dHbIe U KpUCcTaJUTHUECKHe BeecTBa. MloHHass XuMudeckas
CBSI3b U HOHHBIE KpUCTAJUIMYECKHE permeTku. CBOMCTBA BEIIECTB C MOHHOM KPUCTAIIMYECKOHN pemeTkoil. KoBaneHTHas XxuMuyeckasi CBsA3b
MeTo/1 BaJIeHTHBIX CBsI3€il B 00pa30BaHUM KOBAJCHTHON CBA3U. DIEKTPOOTPULIATEILHOCTD U PA3HOBUIHOCTH KOBAJIEHTHOM CBSI3U M0 ATOMY
MIPU3HAKY: MojsipHas U HemnojsipHas. CrocoO mepeKkphIBaHUS SJIEKTPOHHBIX opOuTaned M KiaccuuKanus XUMUYECKON CBS3U MO 3TOMY
MPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBaJIEHTHBIX CBA3EM M UX KJIacCU(UKALMS 10 STOMY NIPU3HAKY: OJIMHApHAas, ABoWHAs U T.1. CBOICTBa
KOBQJICHTHOW XMMHYECKOM CBSI3U: HACHIIIAEMOCTb, HAMPABIEHHOCTb, JAUMOJIbHBIA MOMEHT. ITOJISIpHOCTH CBSI3M U MOJSPHOCTH MOJIEKYIL.
Kpucrannuyeckoe cTpoeHue BEIIECTB C ITUM TUIIOM CBSI3U, X (U3UUYECKHE CBOWCTRA.

Metannuyeckas XuMuueckast cBsizb. Ou3nueckre CBOMCTBA METANIOB KaK (PYHKIUSI METAITTMYECKON CBSI3U U METAJUTUYECKOMN PEIIeTKH.
Bonopoanas cBsizb U MexaHU3M ee 00pa3oBaHus. MeXMONIEKYISIpPHbIE U BHYTPUMOJICKYJISIPHBIE BOJIOPOIHBIE CBA3U. DU3HMUECKUE CBOWCTBA

BCHICCTB C BO,I[OpO,Z[HOfI CBSI3b10. buojornueckas POJIb BOI[OpOI[HOﬁ CBA3H B OpraHu3aliiv CTPYKTYpP 6I/IOHOHI/IMepOB.
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BangeppaanbcoBo B3aumopencTtsue. EnuHas npupoja XHUMUYECKUX CBS3€M: HMOHHAs CBA3b KakK IMPEIEIbHBIM ClIydall KOBAJEHTHOW
MIOJIAPHOM CBSI3U; NIEPEXO OAHOIO BUJIA CBSA3U B APYIOi; pa3HbIe BUJIbI CBSI3U B OJTHOM BELIECTBE U T. .

['ubpuauzamus opburtaneit u reoMeTpust Mojekya. Teopus THOpUIU3AUN U OTTAIKHBAHUS BAJICHTHBIX map. Tumsl rubpuanzanuu: sp3-
ruOpuan3anus y ajJkaHoB, BOJAbI, AMMHAKa, ajiMa3a; Sp2-rUOpuau3alus y COeMHEHUI Oopa, ajJKeHOB, apeHOB, TUEHOB U TpaduTa; sp-
ruOpuau3anus y COeqUHeHNI OepuIlIus, aJKUHOB U KapOuHa. ['eoMeTpus MoseKys Ha3BaHHBIX BEIIECTB.

Teopusa crpoenuss xummuueckux coennHeHuil A.M. byrtnepoBa. IIpennoceuiku co3gaHuss TEOPUM CTPOCHUS XUMHYECKUX COCIMHEHMIL:
pabotsr npeamectenankoB (XK.b. {roma, @. Benep, I1.®. XKepap, ®.A. Kekyne), cbe3n ecrectBoucnbitareneii B llneitepe. JImunocTabie
kauectBa A.M. bytiepoBa. OCHOBHBIE TOJIOKEHHSI TEOPUH XUMHYECKOTO CTPOEHUSI OPraHUYECKUX COCIUHECHHM U COBPEMEHHOW TEOpUU
cTpoeHus. M3oMepus B OpraHM4YeCcKOW M HEOPraHMYECKOM XUMHH. B3anMHOE BIMSHHE AaTOMOB B MOJIEKYJIAX OPraHMYECKUX U
HEOPraHUYECKUX BELICCTB.

OcHOBHbIE HaINpaBiCHUS Pa3BUTHUS TEOPUM CTPOCHUS OPTraHUYECKUX COEIUHEHUHN (3aBHCHUMOCTh CBOMCTB BEIIECTB HE TOJBKO OT
XMMHUYECKOTO, HO M OT HX D3JEKTPOHHOIO M MPOCTPAHCTBEHHOIO CTpoeHus). MHAYKIMOHHBIE U Me30MepHbI 3¢ (eKThI.
CrepeoperynsipHOCTb.

JlnaneKkTH4eckue OCHOBBI OOIHOCTH JBYX BEAYIIMX TEOpPHH XUMHH. [[MaleKTH4ecKre OCHOBBI OOIIHOCTH Mepuoanyeckoro 3akoHa J[.1.
MenneneeBa u Teopun crpoerusi A.M. bytiepoBa B ctaHOBiIeHUU (pabOTHI MPEAIIIECTBEHHUKOB, HAKOTUICHUE (DAKTOB, y4acTHE B Che3/aax,
PYCCKHI1 MEHTANIUTET), NpeAcka3aHuu (HOBbIE A1eMeHTHI - Ga, Se, Ge 1 HOBbIE BEIIECTBA - U30MEPHI) U Pa3BUTHH (TPU POPMYIUPOBKH).
ITonmmmepsl opranndeckue U Heoprannyeckue. Ilonmumepsl. OCHOBHBIE OHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: «MOHOMEDY,
«TIOJIUMEP», «MAKPOMOJIEKYNA», «CTPYKTYPHOE 3BEHO», «CTENEHb MNOJIMMEPU3ALUN», «MOJEKyJspHas Macca». CrnocoObl MmoiaydyeHus
MOJIMMEPOB: peaklUuu TMOJIMMEpU3aluu U MNoJuKoHJAeHcanuu. CTpoeHue IOJIMMEpOB: TeoMeTpuueckas (opMa MaKpOMOJIEKYII,
KPUCTAJUIMYHOCTh U aMOP(HOCTH, CTepeoperyisipHocTb. [lomumeps! oprannveckue u Heopranndeckue. Kayayku. [Imacrmacce. Bonmokna.

BI/IOHOJ'II/IMepI)II OcaKu u HYKJICUHOBBLIC KHUCJIOTHI. HeOpFaHI/I‘IeCKI/Ie IMOJIMMCPBI ATOMHOI'O CTPOCHHUA (aJ'IJ'IOTPOHHBIe MO,Z[I/I(I)I/IKaHI/II/I

32



yriiepojia, KPUCTAUIMYECKU KPEMHUM, CEJIEH U TeJUTyp LEMOYEUYHOr0 CTPOCHHUSI, JUOKCUJ] KPEMHUSI U JpP.) U MOJEKYJISIPHOTO CTPOCHUS
(cepa mmactuueckas u ap.).

[TonsTne «aucmepcHas cuctema». UYucTeie BemecTBa M cMmecu. Knaccudukanus XMMHUYECKHX BemlecTB mo unctoTe. CocTraB cMecei.
PactBopsl. PacTBopuMocTh BemiecTB. Kimaccudukaius pacTBOpOB B 3aBUCUMOCTH OT COCTOSIHUSI pACTBOPEHHOTO BelIeCTBA(MOJICKYIISIPHBIE,
MOJIEKYJISIPHO-UOHHHBIE, HOHHBIE). TUIIBI paCTBOPOB IO COJIEPHKAHUIO PACTBOPEHHOIO BellecTBa. KoHILIeHTpalusi pacTBOPOB.

[TonsaTue o aucnepcHbIX cucremax. [lucnepcuonHas cpena u aucnepcHas (asza. TUIBI TUCTIEPCHBIX CUCTEM U UX 3HAYCHHE B MPHUPOJE U
KU3HU 4YeioBeKa. J[McTepCHbIe CUCTEMBI C KHUJIKOW CPEJoi: B3BECH, KOJUIOMIHBIE CUCTEMBI, NX Kiaccudukanusa. 3014 u reau. Jddekr
Tunpans. Koarynsauusa. Cunepesnc B remisx.

Pacuetnbie 3amaun. 1. Pacuersl mo xumuueckuMm dopmynam 2. PacueTsl, CBsI3aHHBIC C TMOHATUAMH «MaccoBas JA0JS» U «00beMHas J0JIsD)
KOMIIOHEHTOB cMecH. 3. BolunciaeHne MoIsipHOM KOHIIEHTPAIUU PaCTBOPOB.

JeMmoHcTparuu. Mojenu KpUCTaUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBsized. Moaenu MoJIeKyd pa3jindyHOW F€OMETPHUH.
Monenu KpUCTANIMYECKUX PEHIETOK anmasza u rpadura. Mojaenu MOJEKysl M30MEPOB CTPYKTYPHOH U HPOCTPAHCTBEHHOW H30MEPUHU.
Mogenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.

Komneknus miactMace U BOJIOKOH. OOpasiibl HEOPraHMUECKHX MOJIMMEPOB: cepbl MiacTudeckoil, gochopa kpacHoro, kpapua u Ap.
Monenu monekyn 6enkoB u JJHK. OGpa3upl paznuunsix cuctem ¢ xuakoit cpeaoi. Koarymsuus. Cunepesuc. Oddext Tunnans.
JlabopaTopHble OMBITHL. 1. 3HAKOMCTBO C KOJUICKLMEW TMHUIIEBBIX, MEIUIMHCKUX M Ouonormdyeckux reneid u 3onei. 2. [lomyuenue
KOJUTOUJTHOTO pacTBopa xyopuaa xxeneza(lll)

Tema 3. Xumuueckne peakuuu (21 4)

Krnaccudukanuss XuMUYECKUX peaklMii B OpraHUYEeCKOl M HEOopraHuueckod Xumuu. [IoHSTHE O XMMHUYECKOW peakiH; €€ OTIWYHE OT
snepHod peaknuu. Peakiuu, wuaymme 03 M3MEHEHUST KauyeCTBEHHOTO COCTaBa BEHIECTB: aUIOTPONMM3AIMs, H30MEpH3aLUs U

IIOJIMMCPU3al . PeaKLII/II/I, naymue ¢ U3MCHCHHUCM COCTaBa BCHICCTB: IO YHCIIY M COCTAaBYy pCarupyrommux H o6pa3yr0n11/1xc;1 BCIICCTB
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(pa3noxkeHusi, COeIMHEHUS, 3aMEIeHUsl, OOMEHA); TI0 U3MEHEHHUIO CTENEHEW OKHUCIIEHUS 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu U HE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH); MO TEroBoMYy 3PdeKkTy (3K30- U dHA0TepMuYecKkue); mo (asze (romo- u
TeTepOTCHHBIC); [0 HampaBleHUI0 (oOpaTMMble ¥ HEOOpaTUMBIC), IO HCIONB30BAHUIO Karaau3aropa (KaTaIUTHYECKHe U
HEKATAIMUTHYECKHE); MO MeXaHu3My (paJuKaibHbIe W HOHHBIC); MO BHUAY JHEPTUM, HHUIUUPYIOMEH peakiuio ((hOTOXUMHYECKHUE,
panalMoOHHBIE, STIEKTPOXUMUYECKUE, TepMOXuMuieckue). OcoOeHHOCTH KIacCH(PUKAIIUY PEaKIUii B OpraHM4eCKol XuMuu. BeposTHOCTD
MPOTEKAHU XUMUYECKUX PEaKIUd. 3aKOH COXpPaHEHHUs SHEpPruu. BHYTpeHHsIsl SHEprus U 3K30- U SHAOTEPMUUECKUE peakluu. TernoBoi
abdexT xumudeckux peakmnuil. Tepmoxumudeckue ypaBHeHws. Teruiota oOpaszoBanus. [lonstue o6 suranmsnuu. 3axon [.U. Tecca u
CJIeCTBUS U3 HET0. DHTponus. DHeprus [ m66ca. Bo3MOKHOCTh IPOTEKAHUS PEAKIU B 3aBUCUMOCTH OT U3MEHEHUSI SHEPTUH U SHTPOIIHUH.
Cxopocth xummudeckux peakiui. [Ipeamer xummyeckoil kuHetuku. llonsarne o ckopoctu peakiuu. CKOpOCTh TOMO- U T€TEPOrE€HHOU
peakiu. DHEPTusl aKTUBALIMU. DJIE€MEHTapHbIE U CJIOXKHbIE peakiuu. PakTophl, BIUSAIONIME HA CKOPOCTh XUMMUYECKON peakiuu: Mpupoia
pearupyoomux BellecTB; Temneparypa (3akoH Baut-I'odda); koHIeHTpalus (OCHOBHOM 3aKOH XMMHUYECKOW KMHETHKH); KaTaJIU3aTOPHI.
Karanu3: roMo- ¥ reTeporeHHsbli; MEXaHu3M JIEUCTBUS KaTain3atopoB. PepMeHThl. VX cpaBHEHHE ¢ HEOPraHUYECKUMH KaTaIM3aTOPaMH.
depMEHTATUBHBIA KaTallu3, €r0 MeXaHu3M. VHTHOMTOpPHI M KaTaIUTHYECKUE Sbl. 3aBUCHUMOCTh CKOPOCTH PEAKIUNA OT MOBEPXHOCTH
CONPUKOCHOBEHUS PEarupyromInX BEIIECTB.

OOpaTUMOCTh XMMHUYECKUX peakuuid. Xumudeckoe paBHOBecue. [IoHATHE O XMMHMYECKOM paBHOBECHHM. PaBHOBECHbIE KOHIIEHTpALUU.
JlvHaMUYHOCTh XUMHUYECKOro paBHoOBecHs. KoHcranTta paBHoBecusi. CwmenieHue paBHOBecHs. DakTOphl, BIHSIOMIME HA CMENIEHUE
paBHOBECHS: KOHLIEHTpallMsl, 1aBieHue u remneparypa. [lpunuun Jle-Illarense.

DNEKTPONUTHYECKAsT TUCCOIUAIUA. DJCKTPOIUTHl M HEIJIEKTPOIUTHL. IJIEKTPOJUTHUECKAs Auccouuanus. MexaHu3M IUCCOLUAIU
BELLIECTB C pA3JIMYHBIM THUIIOM XUMHUYeCKOW cBs3u. CBoiictBa MOHOB. KaTtnoHbl M aHHUOHBI. KHCIOTBI, CONM, OCHOBAHUS B CBETE

BHCKTpOHI/ITH‘{CCKOﬁ JUucCconuanmu. CreneHn BJICKTpOJII/ITI/I‘-ICCKOI\/’I aucconuainuu, €€ 3aBUCHMMOCTb OT IPUPOABLI JBJICKTPOJUTA U €TO
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KoHUeHTpauuu. KoHcrtanta aumccouumanuu. CryneH4aTtas JUCCOLMALMS  DJIEKTPOJIMTOB. Peakuuu, mpoTekarolmue B pacTBOpax
AEKTpoNUTOB. [Ipon3BeneHe pacTBOPUMOCTH.

Bonopoansiit nmokazarens. Jucconuanus Boabl. KoHcTanTa nucconumannu BoAsl. MloHHOE mpousBeneHre BOAbl. BOOOpOIHbBINA MOKa3aTeb
pH. Cpenbl BOHBIX paCTBOPOB 3JIEKTPOJIUTOB. 3HaYECHUE BOJIOPOAHOTO MOKA3aTeNs JUIsi XMMUYECKUX U OMOJIOTMYECKHUX TIPOIECCOB.
['uaponus. [onstue «runponus3». ['maponns kak oOMeHHbIH npouecc. ['naponu3 opraHnuecKux coeauHeHni (yrieBoaos, 6enkoB, ATD) —
KaK XMMHUYecKas OCHOBa OOMEHa BEIIEeCTB M KaK OCHOBA HHEPreTUUYECKOro OOMEHa B JKMBBIX OpraHu3max. ['MIpoin3 OpraHuyecKHx
BELIECTB B IPOMBIIUIEHHOCTH. ['MApPOJIN3 HEOPraHMYECKUX BewEecTB. ['maponus coseid - Tpu cayyas. CryneHYaTblil THIPOIU3.
HeoOpaTtumslii ruaponus. [Ipaktuueckoe NpUMEHEHHE THAPOIIN3A.

Pacuetnble 3amaun. 1. PacueTsl Mo TepMOXMMHMYECKMM YpaBHEHUSIM. 2. Bprunmcienue TemnoBoro 3@gexra peakuuud Mo TerioTaMm
0o0pa3oBaHusl pearupyroumx BeIeCTB W NMPOAyKToB peakuuu. 3. Ompenenenue pH pacTBopa 3agaHHON MOJIIPHOW KOHUEHTparuu. 4.
Pacuer cpegHell CKOpOCTM peakUMM IO KOHIEHTPALMSAM pEarupyrolux BEIIECTB. 5. BBIUKMCIEHHS C HUCHOJIB30BAHUEM MOHSTHUSA
«reMnepaTypHbIii KOA(GGUIMEHT CKOPOCTH peakuun». 6. HaxoxaeHne KOHCTaHThl paBHOBECHSI PEAKLIMU 110 PAaBHOBECHBIM KOHLIEHTPALIUSIM
Y ONPENIECIICHNE HCXOAHBIX KOHIICHTPALNK BENIECTB.

JleMoHcTpaluu. AJUIOTpONHbIE IpeBpalieHus cepsl U pochopa. Moaenu H-Oytana u u3oOyrana. [TomyueHue kuciaopoga u3 nepokcuia
BOJIOPOJIa W BOJBI;, Aeruapartauust 3taHona. llemouka npespamenuii P — P,05 — H3PO,4; cBoiicTBa CONSIHOM M YKCYCHOM KHCIIOT;
peakiuu, uaymme ¢ oOpa3oBaHUEM OcCajika, ra3a U BOJbl; CBOMCTBA METAJUIOB; OKUCIICHUE ajlbJEru/la B KUCIOTY U CIIUPTA B AJIbJCTUI.
Peakuuu ropeHus; peakuuy 3HI0TEPMUYECKHE HA IPUMEPE PEaKLUU Pa3sIoKeHHsl (3TaHOIA, KAJIUIMHON CETMTPBI, U3BECTHIKA WM MEJa) U
AK30TEPMHUUECKUE Ha TMpUMEpe peakuui coenuHeHus (oOeciBeyrBaHuE OPOMHON BOJABI M pacTBOpa INEpPMAaHraHaTa Kajiusl STUICHOM,
ralieHue U3BeCTH U Ap.). B3anMopelicTBue LIMHKA C pacTBOpPaMU COJITHOM M CEpHOM KHUCIIOT MPU Pa3HBIX TEMIEPATYpax, MPU Pa3HBIX
KOHIEHTPALMSIX COJSTHOM KHUCIJIOTHI, pa3joKeHue MepoKCcHa BoJOopoAa ¢ moMmoulblo okcuaa Mapranua (IV), xatan a3sl celporo msca u

ceiporo kaproderns. BzaumonelicTBue MMHKA C pa3IUYHON MOBEPXHOCTHIO (MOPOIIKA, MBUIH, TPaHyJ) ¢ KUCIOTOH. MoJenb «KHIISIIEro
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ciios». Cumerenne paBroBecus B cucteMe Fe®* + 3CNS™ > Fe(CNS)3; OMBIICHHE KHUPOB, PEaKIHH TepH(HUKALAH. 3aBHCHMOCTb CTETICHH
JIEKTPOJIUTUYECKON AMCCOLMALNN YKCYCHOM KHMCIOThl OT pa3zbaBieHus. CpaBHeHue cpoictB 0,1 H pacTBOpoB cepHOil m cepHHCTOM
KHUCJIOT; MypPaBbUHOM U YKCYCHOM KHCJOT; TUIPOKCHJIOB JIMTHUS, HATpUs U Kanus. IHIUKATOpbl U U3MEHEHUE UX OKPACKU B Pa3IMYHBIX
cpenax. CepHOKHCIbIN U (pepMEHTATUBHBIN THAPOIU3 YrieBoJoB. ['uaponu3 kapOoHATOB, Cyab()aToOB, CUIMKATOB HICJIOYHBIX METAIIOB;
HuTpaToB nuHKa win cBuHna (I1I). 'maponus kapbuna kanpus.

Jlaboparopnsie onbIThl. 3. [TonyueHue kucnopoaa pas3jioxkeHHeM NEPOKCHIa BOAOpOoaa U (Uin) epMaHranata kanus. 4. Peakuuu, uaymue
c oOpa3oBaHMEM OCa/iKa, ra3a M BOJBI JUII OPraHMYECKUX U HEOPraHWYECKUX KHCIOoT. 5. Mcmonp3oBaHMe WHAMKATOPHOM Oymaru asis
omnpeneneHus pH ciltoHbI, XKeTyJO4HOr0 COKa U JIPYrMX COKOB OpraHusMa uenoBeka. 6. PasHble ciydyaun runponusa coseil. MccnenoBanue
Cpellbl paCTBOPOB C MOMOIIbIO HHAMKATOPHOU Oymaru.

Tema 4. BemiecTBa u ux cBoiicTrBa (33 u)

Knaccugukanus nHeopranmdeckux BemiecTB. [IpocTeie U cnoxHble BemiecTBa. biaaropognsie rassl. OKCHabI, UX KiIacCU(pUKALMS, ApYyTrue
OuHapHbIE COeAMHEHUs (TaloreHubl, cyabhuabl, Kapouabl). ['uapokcuapl (OCHOBaHMS, KHCIOPOJCOEPKAIINE KUCIOThI, aM(OTepHbIE
ruapokcuabl). Kucnorsl, ux knaccudukanusa. OcHoBanus, ux kinaccudukanus. Conu cpeHue, KUCable, OCHOBHBIE.

[Tonarue o koMIUieKCHOM coeanHeHuu. KommuiekcooOpa3oBartesb, JIUraH/ibl, BHYTpeHHssI U BHeWH:sA cdepa. KoopanHanmonHoe 4ucio
KoMIUIeKcooOpa3oBaTesns. [Juccounanusi KOMIUIEKCHBIX coeAnHeHui. [Ipumenenue, posb B mpupoe.

Knaccugukanus opraHM4eCKHX BeEIECTB. YTJIEBOJOPOAbI M KiacCU(UKAIMSA BELIECTB B 3aBUCHMOCTH OT CTPOCHHMS YIJIEPOJHOM Lenu
(amudaTnueckue M LUKIMYECKHE) M OT KpaTHOCTU CBsized (NpeaenbHble M HempenenbHble). ['omonoruueckuit psan. IlpousBojHbie
YIJI€BOAOPOJOB: TrajOreHaJKaHbl, CIHUPTHL, (PEHOJBI, AlbJETH/Ibl U KETOHbI, KapOOHOBBIE KHCIOTHI, MPOCTbIE U CIOXHbIE 3(UPHL,
HUTPOCOENHEHUS, AMUHBI, AMUHOKHCIIOTHI.

Meramnsl. [lonoxenue metauios B nepuoandeckon cucreme .M. Menneneesa u ctpoeHne ux aroMos. IIpocTeie BemecTBa — METaJUIbL:

CTPOCHHUC KPUCTAIIOB U MCTAJINIMYCCKAA XUMHUUYCCKAA CBA3b. AJ'IJ'IOTpOHI/ISI. O6HII/IC (1)I/ISI/I‘ICCKI/IC CBOMCTBA METaIoOB. Psj CTaHAApPTHBIX
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ANIEKTPOIHBIX MOTeHIHAI0B. O0IMe XUMIYECKHEe CBOMCTBA METAJUIOB (BOCCTAHOBUTEIbHBIE CBOMCTBA): B3aMMOACHCTBUE C HEMETAIIIAMH
(KUCIOpoa0OM, TalIOT€HAMM, CEpOM, a30TOM, BOJOPOAOM), C BOJOHM, KHCIOTAMH U COJIIMHU B PAacTBOpax, OPraHMYECKUMH COEIUHEHUSIMHU
(cnupTamu, rajJoreHalikaHaMu, (PEeHOJIOM, KUCIIOTaMu), CO LIEI0YaMH. 3HaYeHUE METAJIJIOB B IIPUPO/JIE U B KU3HU OPTraHU3MOB.

Kopposus meramnos. [loHsiTHE «KOppO3Us METayuIoB». XHUMHUYECKas KOppo3us. IDJeKTpoxumudeckas Kopposus. CrocoObl 3aliuThl
METAJUIOB OT Kopposzuu. OOmipe crnocoObl MoydeHus: MeTauioB. MeTauibl B mpuponae. MeTamnyprus M €€ BUABL: MHUPO-, THAPO- H
ANEKTPOMETAILTYPTHUsl. DNEKTPOJIN3 PACILUIABOB U PACTBOPOB COEAMHEHNN METAIIJIOB U €r0 IPAKTUYECKOE 3HAYCHUE.

[Tepexonusie metamibl. XKeneso. Menp, cepedpo; HMHK, PTYTh; XpOM, MapraHeln (HaXOXXJICHHE B MPHUPOJIE; MOJyYCHHE U IpPUMEHEHHE
MPOCTHIX BEUIECTB; CBOMCTBA MPOCTHIX BEIIECTB; BaXKHEHIIINE COETUHEHNUS ).

Hemerannel. [lonoxxenne HemeramioB B nepuogudeckor cucreme [[.M. MenaeneeBa, CTpoeHHE MX aTOMOB. DJIEKTPOOTPULATEIBHOCTb.
NueptHBIE ra3pl. [[BOMCTBEHHOE MOJIOKEHUE BOAOPOJA B MEpUOIUYECKOM cucteme. Hemeramisl — mpocteie BemecTBa. MIX aToMHOe H
MOJIEKYJISIPHOE CTPOCHUE. AJTIOTPONUS U €€ MPUUMHBL. XUMUUYECKHNE CBOMCTBA HEMETAIOB. OKUCIUTEIbHBIE CBOMCTBA: B3AUMOJEHCTBUE C
MeTajlaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULIATENIbHBIMU HEMETaJllaMH, HEKOTOPBIMHU CJIOKHBIMU BellleCTBaMHU. BocCCTaHOBUTENbHbBIE
CBOICTBa HEMETAVIOB B peakUusix cO (PTOPOM, KUCIOPOJAOM, CIONKHBIMHU BEIIECTBAMHU-OKHCIUTEISIMU (A30THOM M CEpHOU KUCIOTaMU U
ap.). Bogoponnsie coenuHenust HeMeTawioB. [lonyyeHne ux CUHTE30M M KOCBEHHO. CTpOeHUE MOJIEKYST U KPUCTAIIOB STUX COCIMHEHUN.
®uznueckue cBorcTea. OTHOLEHNE K BoAe. MI3MEHEHNE KNCIOTHO-OCHOBHBIX CBOMCTB B IIEpHUOAAaX U IPYIIAX.

HeconeoOpa3zyromiue u coeodpa3yronme OKCU/IbI.

Kucnoponnsie kucinotel. M3MEHEHHE KHCIOTHBIX CBOWCTB BBICIIMUX OKCHUIOB M THAPOKCHAOB HEMETAUIOB B MEPHOJAAX M TpYIIaX.
3aBUCUMOCTb CBOMCTB KHMCJIOT OT CTEIIEHH OKHUCIIEHUSI HEMETAILJIA.

Kucnorel oprannueckue u Heopranuudeckue. Kuciaorel B cBeTe mpoTOIMTHYECKON Teopuu. CONpsKEHHBIE KHCIOTHO-OCHOBHBIE Mapbl.

Krnaccudukanusi opraHU4ecKiuX ¥ HEOPraHMIECKUX KUCIOT. OOIIHe CBOMCTBA KUCIOT: B3aUMOICHCTBIE OPTAaHMYECKIX U HEOPTAHMUECKHUX
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KHCIIOT C METAJIAMH, C OCHOBHBIMH OKCHJAaMH, ¢ aM(OTEPHBIMU OKCHIIAaMU ¥ THAPOKCUIAMU, C COJISIMU, 00pa30BaHME CIOKHBIX dPUPOB.
Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM U MYPaBbHUHOM KUCIIOT.
OcHoBaHMsl opraHuyeckue M HeopraHuueckue. OCHOBaHMSI B CBETE€ MPOTOIUTHYECKOW Teopuu. Kiaccudukanus opraHUYECKHX U
HEOPraHMYECKUX OCHOBAaHMM. XMMHYECKHE CBOMCTBA IIEIOYEH M HEPACTBOPUMBIX OCHOBaHHI. CBOWCTBA OECKHCIOPOIHBIX OCHOBAaHMI:
aMMHaKa 1 aMHMHOB. B3anMHO€E BIIMsIHUE aTOMOB B MOJIEKYJIE AHUJIMHA.

AM{doTepHbIe OpraHWYECKHMEe W HEOPraHMYecKue CcoeauHEeHUs. AM@OTEepHbIE COCIUHEHHUS] B CBETE MPOTOJUTHYECKON TEOPHUH.
AMQOTEpHOCTH OKCHJIOB M TUIPOKCHIIOB HEKOTOPHIX METAJIOB: B3aUMOJCUCTBHE C KUCIOTaMH W InesodaMu. [IoHATHE O KOMITJIEKCHBIX
coenuHenusx. KommnekcooOpa3zoBaTenb, JUTaHbl, KOOPJUHAIMOHHOE YHUCIO, BHYTPEHHss cdepa, BHemHss chepa. AMPOTEpHOCTDH
AMUHOKHCJIOT: B3aMMOJICHCTBUE aMHUHOKHCIOT CO MIEJI0YaMM, KHCJIOTaMH, CIHUPTAMH, IPYr ¢ ApYyrom (0Opa3oBaHME MOJIUIEITHIOB),
oOpa3oBaHue BHYTpEHHEH coiu (OUIIOIIPHOTO UOHA).

['eneTnueckast CBSI3b MEXKy KJIACCaMHU OPraHMYECKUX MU HEOPraHMYECKUX coeAuHEHUU. [IOHSITHE O T€HETHUYECKOW CBSA3M U F€HETUUYECKUX
psAlax B HEOPraHMYECKOW M OpraHMyeckod xuMuu. ['eHeTmyeckue psanpl mMeTaia (Ha OpUMEpe Kaidblus W Keje3a), Hemeramuia (Ha
MpUMEpE Cepbl U KPEMHHUsI), TIEPEXOTHOTO dJIeMEHTa (Ha MpuUMepe IMHKa). ['eHeTHdecKrue psiibl U TeHETUYECKasl CBSI3b B OPraHUYECKOU
XUMHH (JUIsI COSAMHEHUH, CoiepKallKX JBa aTOMa yriepojaa B MoJieKyse). EnMHCTBO Mupa BeliecTs.

Pacuetnbie 3amaun. 1. Beiuncnenune Macchl win o0beMa MPOAYKTOB PEAKIIMU MO M3BECTHOW Macce WM 00bEeMY HMCXOJHOTO BEIIECTBA,
COAEpKaIIero npuMecH. 2. BriuncieHne mMaccbl UCXOAHOTO BEHIECTBA, €CIM WM3BECTEH MPAKTUYECKUU BBIXOJ W MAaccOBas AOJISI €ro OT
TEOPETUYECKH BO3MOXKHOTO. 3. BBIYMCIIEHMS 1O XMMHMYECKUM YpPAaBHEHHUSAM pEaKIUi, €CIM OJHO M3 PEearupyrollux BELIECTB JaHO B
n30bITKe. 4. OmnpeneneHue MOJEKYISIpHOW (OpMynbl BelleCTBa MO MACCOBBIM JOJSAM 3JIEMEHTOB. 5. OrmnpeneneHue MOJICKYJISIPHOU
dbopMynbl ra3000pa3HOrO BelIecTBa MO W3BECTHOM OTHOCHUTEIBHOM TIJIOTHOCTH W MAacCOBBIM JOJIAIM 3JIeMeHTOB. 6. HaxoxxneHue

MOJIEKYJISIpHOM (hOpPMYJIBI BELIECTBA IO Macce (00beMy) NpoaAyKTOB cropanus. 7. KomOnHupoBaHHbIE 3a/1a4H.
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Hemoncrparuu. Komneknus «Knaccudukanuss HeopraHWYeCKHX BEIIECTB» W o0Opaslbl TpenactaBuTeneit  kimaccoB. Kosutexius
«Knaccudukanus opraHuyecKux BEUIECTB» M 00pa3lpl MpeJCTaBUTENEH Ki1accoB. MojaeNnu KpPUCTAUIMYECKUX PEIIETOK METaslIoB.
Komteknust MeTaimoB ¢ pa3HbIMH (GU3MYECKUMH CBOWCTBaMH. B3auMopeiicTBue: a) IUTHs, HATPHs, MarHUS | JKeJie3a ¢ KUCIOpoaoM; O)
HIEJIOYHBIX METAJIJIOB C BOJAOM, CIUPTaMH, (PEHOJIOM; B) IIMHKA C PACTBOPAMHU COJISTHOM M CEPHOM KHUCIIOT; T) HATPHUS C CEPOM; 1) atOMUHUS
C MOJIOM; €) XeJe3a C pacTBOPOM MEIHOTO KYIOpOca; K) aJlOMHHHUSI C PacTBOpPOM elnkoro HaTpa. OKCHUIbI M THAPOKCUIBI XpOMa, UX
noJiyueHue u cpoiictpa. [lepexon xpomaTa B Ouxpomat u obpatHo. Koppo3usi MeTanioB B 3aBUCUMOCTH OT YCJIOBUM. 3alIUTa METAJJIOB OT
KOPpO3UU: 00pa3Ilbl «HEP)KABEEK», 3aIIUTHBIX MOKpHITUN. Komtekmus pya. DIeKTpoin3 pacTBOPOB cojieil. Mojenn KpUCTaUTHUeCKUX
pelieToxk uojaa, anMasa, rpadura. Amnorponus Gocdopa, cepsl, kuciopoaa. Bzaumoaenicteue: a) BOAOpPoAa ¢ KUCIOPOAOM; 0) CYpbMBI €
XJIOPOM; B) HATPHs C UOJOM; T') XJOpa C pacCTBOPOM OpoMHIa Kallvs; 1) XJIOPHON M CEpOBOJOPOJIHON BOJBI; €) oOeciBeunBaHuEe OpOMHOM
BOJBl ATWJICHOM WM auetuieHoM. [lodyueHne W CBOWCTBa XJIOPOBOAOPOJA, COJSHOW KHUCIOTHI U amMMuaka. CBOICTBa COJISIHOM,
pa30aBiIeHHONW CEpHOM M YKCYCHOW KUCJIOT. B3aumojeilcTBUE KOHLIEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIOT M pa30aBiIeHHOW a30THOU
KHUCIIOTBI C Menblo. Peakiusi «cepeOpsHOTO 3epkaiia» Ijisi MypaBbHHOW KHUCIOTHI. B3anMojeiicTBuUE pacTBOpa THAPOKCHIA HATpUS C
KHCJIIOTHBIMU oKcugamu (okcunoMm yriaepoaa (IV)), amdorepubiMu ruapokcunamu (TUAPOKCUIOM IMHKA). B3amMopeiicTBue ammuaka ¢
XJIOPOBOJIOPOJIOM U BOJOW. AHAJIOTMYHO U1 METUJIAaMHUHA. B3auMoaeiicTBe aMUHOKUCIIOT C KUCIOTaMU M 1enodamu. OcyliecTBiIeHue
nepexoqoB: Ca — CaO — Ca(OH),; P — P,05 — H3PO4 — Ca3(PO,),; Cu — CuO — CuSO4 — Cu(OH),; — CuO — Cu; C,Hs0OH —
C2H4 — C2H4BF2.

Jlaboparopnsie onbIThl. 7. O3HaKOMIIEHHE ¢ 00pa3lamMu MPEeACTaBUTENIEH pa3HbIX KJIaCCOB HEOPTaHWYECKUX BellecTB. 8. O3HaKOMIIEHHUE C
oOpa3laMu TpeacTaBUTENel Pa3HBIX KIACCOB OpraHMuYeckux BemiecTB. 9. O3nHakomuiienue ¢ kosuiekiued pya. 10. CpaBHeHHe CBOMCTB
KpeMHUEBOH, GocPOpPHOI, CEPHOI U XJIOPHOU KHUCIIOT; CEPHUCTON M CEPHOM KUCIIOT; a30TUCTON 1 a30THOM KucioT. 11. CBolicTBa CONSIHOM,
cepHoii (pa30.) U yKcycHOM kuciot. 12. BzaumosericTBue ruipokcua HaTpus ¢ coyisiMu, cynbdarom meau (I1) u xmopuaom ammonus. 13.

Paznoxenne ruapokcuna meau (I11). [lomydenne runpokcuaa amoOMUHAS U U3y4eHUE er0 aM(pOTEPHBIX CBOMCTB.
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B pesynbrare u3yueHus: TeMbI 00y4aronuecs JOHKHBI 3HATH: KIIACCH(PUKAIIMIO BEIIECTB; XapaKTEPUCTUKY METAJUIOB 10 ToJioxkeHuto B [1C,
(dbU3UYeCKUe U XUMUYECKUE CBOMCTBA METAJIOB, MIOHATHE «KOPPO3US METANIOBY, OOIIHME CIIOCOOBI MOIYYEHHUSI METAILIOB; XapaKTEPUCTHKY
HEMETAJUIOB U WX COCOUHEHHMH Mo mojokeHuto atomoB B IIC, xapakTepuCTHKYy KHCIOT, OCHOBaHHH, aM(OTEPHBIX COCTUHEHHIA
OPraHNUYEeCKUX U HEOPTaHMYECKUX; TOHATHE O TEHETUYECKOW CBA3M U T€HETUYECKUX psiaX B HEOPTAaHUYECKOW M OPraHMYEeCKOM XUMUHU.
YMeTh: BBIYHCIATh MacCy WM O0bEM MPOIYKTOB PEAKIMU 1O HM3BECTHOW Macce WU OOBEMY HMCXOJHOTO BEIIECTBA, COJMEPKAIIETO
MPUMECH, BBIYUCISATH MAcCy HMCXOJHOTO BEIIECTBA, €CJIM H3BECTEH IPAKTUYECKUW BBIXOJ M MaccoBas JOJ €ro OT TEOPETHUYECKH
BO3MOYXHOTO, TIPOBOJANTH BBIYHCIICHUS MO0 XMMHYECKHM YPaBHEHHSIM PEaKIUW, €CIIM OJHO U3 PEarupyrolluX BEIIeCTB JaHO B HU30OBITKE,
OTIpEeNIEeTSATh MOJEKYIISIPHYIO (DOPMYITy BEIIECTBA MO MACCOBBIM JOJSAM 3JIEMEHTOB, OMPEACIISATh MOJICKYISIPHYIO (OpMYITy Ta3000pa3HOTO
BEILIECTBA M0 U3BECTHOM OTHOCHUTEJIBHOW TUIOTHOCTH M MAaCCOBBIM JOJISIM AJIEMEHTOB, HaXOJAUTh MOJEKYISAPHYIO (HOpPMYIy BEIIECTBa MO
Macce (00beMy) TPOTYKTOB CTOPaHUs, pelIaTh KOMOMHUPOBAHHBIC 3a1a4H.

Tema 5. Xumnueckuii npaktuxym (10 4)

[Tonyuenue, coOupaHue W paclo3HaBaHHWE T'a30B U M3YYCHHE MX CBOMCTB. 2. PereHue sKCIepUMEHTANBbHBIX 3adad 1o TeMe «CBolicTBa
BemecTB». 3. CpaBHEHHE CBOMCTB HEOPTraHMYECKHX W OPraHUYECKUX coeAuHEHHil. 4. PelleHue sKCIepuMEHTAJIbHbIX 3a/1ad 0 TeMeE
«I'maponus». 5. PemieHue HKCNIEpUMEHTAIBHBIX 3a/ad IO HEOPraHMYECKOW XuMuU. 6. PenieHue HKCIEepUMEHTANBbHBIX 3a/ad 110
opranndeckod xumuu. 7. ['eHeTHueckas CBsI3b MEXKIYy KIACCAMM HEOPraHMYECKUX U OpraHWYecKux BemiecTB. §. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 MO PACMO3HABAHUIO IIACTMACC U BOJIOKOH.

B pesynbTaTe n3ydeHus JaHHON TeMBbl 00yUYaroIIUecs TOJDKHBI YMETh: MMPOBOJIUTh XUMHUUYECKHIN SKCTIEPUMEHT Ha OCHOBE 3HAHUH IO KypCy
XUMUU CPEAHEN IIKOJIBI C COONIIOACHUEM TPEOOBaHUM TEXHUKHU 0€30MacHOCTH.

Tema 6. Xumusi u o6mecTso (9 yacos).

XuMHUST 1 TPOU3BOJCTBO. XUMHSI U CEJIBCKOE XO3MCTBO. XHUMHSI U MPOOJIEMBbI OKpYXKaroIieil cpeibl. XUMHUA U TMOBCEIHEBHAsI >KU3Hb

YCJIIOBCKA.
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TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCSH

Pe3ynbTarsl n3yuenus: yueOHOTro mpeamMera

Yueono-opzanuzayuonnvie oouieyuedonvie ymenusa u HagplKu 00ECNCYNBAIOT TUIAHUPOBAHUE, OPTraHU3alMI0, KOHTPOJIb,
PETYIMPOBAHKE U aHATTU3 COOCTBEHHOM YICOHOU NeATETHHOCTH YHAIIUMCS.
K HHMM OTHOCATCS: onpedenenue UHOUBUOYAIbHLIX U KOJIEKMUBHBIX YYEOHBIX 3a0ad, 6vblOop Haubonee payuoHaAIbHOU
NOCAe008aMeNbHOCNU OeUCMBULL NO BbINOJHEHUIO Y4eOHOU 3a0ayl, CPABHEHUEe NOLYYEHHbIX Pe3yIbmamos ¢ yueOHol 3aoadeli;
gladeHue paziuuHbIMU — POpMAMU  CAMOKOHMPOSA, OYeHUsauHue ceoell Y4eOHOU OesameibHOCmuU, NOCMAHO8KA yeell
CamooopazoeamenbHol 0esimebHOCHU.

Yueono-unghopmayuonnsvie ooueyuednvie ymenus u HagblKu 00ECTICUNBAIOT IMIKOJIBHUKY HAXOXKIEHHUE, MEpepaboTKy U
MCTIONb30BaHUE HHPOPMAIINH JTsl PEIICHUs yUeOHBIX 3a1a4.
K HHM oOTHOCSATCA: paboma ¢ OCHOBHbIMU KOMNOHEHMAMU YYeOHUKA, UCNOIb308AHUE CHPABOYHOU U OONOJHUMETbHOU
Jaumepamypwvi; n0060p U PYRNUPOBKA MAMEPUAIO8 NO ONPedesieHHOU meme, COCmasieHue NiaHo8 pa3iuuHblx U008, 8ldoeHue
PAsHuLIMU  popmamu  U3NONHCEHUsI MeKCMAd, COCMmAGieHue HA OCHO8e meKcma mabauysl, cxemvl, 2epa@uka, me3uUcos;
KOHCNeKmupoganue, noo20moeka 0okuaoa, peghepama; UCNONb306AHUE DPA3IUYHBIX GUOO8 HAONIOOCHUS U MOOENUPOBAHUSL,
KauecmeeHHoe U KOIUYeCmBEeHHOe ONUCAHUE U3YYaeMo20 00beKkma, npogedeHue IKCnepumenma.

Yueono-nocuueckue oobweyueonvle ymenus u Hagvlku 0OCCTICUMBAIOT YETKYIO CTPYKTYPY COJEpKaHHUS TIpoliecca
MMOCTAaHOBKHU U PEIICHUs YICOHBIX 3a71a4.
K HUM OTHOCATCS: onpedenerue 00beKmMo8 aHaiu3a U CUHMe3d U UX KOMNOHEHMOS, BblGIeHUe CYUWEeCMBEHHbIX NPUSHAKOS
00veKkma, nposedenue PasHviX U008 CPABHEHUsl, YCMAHOBIeHUe NPUUUHHO-CIe0CMBEHHbIX CBs3ell, ONepUpo8aHue NOHAMUIMU,
CYAHCOEHUAMU, BIAOEHUE KOMNOHEHMAMU 00KA3AMeNbCmed, GopMyIuposanue npoobiemsl u onpeoeienue cnocobos ee peueHusl.

Yueono-xkommynukamuenvie oouieyueonvle ymenus U HAGbIKU TIO3BOJISIOT MIKOJBHUKY OPraHW30BaTh COTPYAHHUYECTBO
CO CTapIIMMH M CBEPCTHHKAMH, JOCTUTATh ¢ HUIMH B3aMMOIIOHUMAaHUS, OPTaHU30BbIBATh COBMECTHYIO JIEATEIHHOCTh C Pa3HBIMHU
JFOBMH.
K Takum HaBBIKAaM OTHOCSTCS: 8bICAYUUBAHUE MHEHUS OpYeux, 61d0eHue paziudHbIMU GopMamu YCMHbIX U NYOIUUHBIX
BLICMYNJIEHUL, OYEHKA PA3HBIX MOYEK 3PeHUsl; 6la0eHUe NPUeMamu pumopuxiu.
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MeranpeaMeTHbIEPE3YIbTAThI
1. OBnageHue CHOCOOHOCTBIO NPHUHHMMATh W COXPAHATh LEIUM U 334auyd  y4eOHOM JeATEeIbHOCTH, IIOMCKAa CpENCTB €€
OCYILIECTBIICHUSI.
2. DopMHUpOBAaHUE YMEHMS IIJIAHUPOBATh, KOHTPOJIUPOBATH U OLICHUBATh yYEOHbIE NEHCTBUS B COOTBETCTBHM C IOCTABJIECHHOM
3ajja4eil U yCIOBUSIMM €€ pealln3allii, ONpeaessaTs HauoOosee 3 (PEeKTUBHBIE CIIOCOOBI TOCTUKEHUS pe3yibTaTa.
3. Mcnonib30BaHne 3HaKOBO-CUMBOJIMYECKUX CPEICTB NPEACTaBICHUS HH(OPMALIUN.
4. AKTMBHOE UCIIOJIb30BaHUE PEUYEBBIX CPEACTB U CPEACTB JUI PELICHNS KOMMYHUKATUBHBIX U [T03HABATEIbHBIX 3a/1a4.
5. Ucnonb30BaHne pa3iMyHBIX CIOCOOOB MOMCKA (B CHPAaBOYHBIX MCTOYHMKAX), cOopa, oOpabOTKH, aHANIMW3a, OpraHU3alud U
nepenayr nHGOpMaLUH.
6. ®opMupoBaHUE  KIIOYEBBIX  KOMIIETCHLUN:  IIEHHOCTHO-CMBICIIOBOM,  OOILEKYJIbTYPHOH,  y4eOHO-IIO3HABATEIbHOM,
WH(POPMALMOHHONW, KOMMYHHUKATHBHOM, COLMAJIbHO-TPYAOBOM M KOMIIETEHIMH JIMYHOCTHOTO CaMOCOBEPIIECHCTBOBAHMS.
OBnazneHue JIOTUYECKUMU JIEUCTBUSMU CPAaBHEHHS, aHANM3a, CUHTE3a, 000OIIeHHs, KIacCU(PUKALUU 0 POJAOBBIM MPHU3HAKAM,
YCTaHOBJICHUS aHAJIOTMI U PUYMHHO-CIIECTBEHHBIX CBSI3€1, IOCTPOEHUS PACCYKIEHUMN, OTHECEHHSI K U3BECTHBIM MTOHSATHUSIM.
/. ©opMHUpPOBAaHUE METANPEAMETHBIX U YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHUI C y4€TOM peajbHbIX MOTPEOHOCTENH U UHTEPECOB B
OOLIEHUH U TIO3HAHMH.
8. '0TOBHOCTH CilylIaTh cOOECETHUKA U BECTH JIMAJOr, IPU3HABATh BO3MOXKHOCTh CYIIIECTBOBAHUS Pa3IMYHBIX TOUEK 3PEHUS U
[paBa UMETh CBOIO, U3JIaraThb CBO€ MHEHUE U aPTyMEHTHPOBATh CBOIO TOUKY 3PEHUS U OLEHKU COOBITHH.
9. Onpenenenne oOmweld LeAM U MyTeHl €€ JOCTHIKEHUS; YMEHMs JOrOBAPUBATHCS O pacHpeleieHUMH (PYHKUMA U pojedl B
COBMECTHON JI€ATEIbHOCTH; OCYILECTBIATh B3aWMHBIM KOHTPOJb B COBMECTHOM JE€ATEIBHOCTH; aJEKBATHO OLIEHUBATh
COOCTBEHHOE MTOBEICHNUE U TIOBEJICHUEO OKPYKAIOLIHX.
10. T'0TOBHOCTH KOHCTPYKTHBHO pa3peuiaTb KOH(PIUKTHI OCPEICTBAM yUeTa MHTEPECOB CTOPOH U COTPYIHUYECTBA.
11. OsnageHue CBEICHUSIMH O CYINTHOCTH M OCOOEHHOCTSIX OOBEKTOB, MTPOIIECCOB U SIBICHUH B COOTBETCTBHH C COJIEPKAHUEM
y4eOHOTO MpeAMeTa XUMHUHU.
12. Osnagenue 06a30BbIMH MPEAMETHBIMH M MEXIPEAMETHBIMU TOHATHUAMHU, OTPAXKAIOIMIMMH CYIIECTBEHHBIE CBS3H U
OTHOIIIECHHUS MEXIY OOBEKTaMH U MPOLIECCaMHU.
13. VYwmenue pabotarb B MaTepuaibHOW M HMH(DOPMAIMOHHOW CpEleB COOTBETCTBUHU C COJAEP)KAHHEM Y4eOHOro mIpeaMeTa
XUMHH.
14. TlomydyeHue yyamiMMHCs 3HAHUN [0 XMMHH, KOTOPbIE MOTYT OBITh MPUMEHHMMBI HE TOJIBKO B pamMKax oOpa3oBaTebHOIO
IpoLEecca, HO U B PEAJIbHBIX KU3HEHHBIX CUTYyaIUsX.

42



[IpeameTHbIE pE3yNbTATHI
B pe3ynbTaTe u3ydyeHus: XMuMUM Ha IPOPUIHLHOM YPOBHE YUEHUK JOJIKEH 3HATh/TIOHUMATD !

pOJIb XUMHH B €CTECTBO3HAHUH, €€ CBS3b C JPYTUMHU €CTECTBCHHBIMH HayKaMH, 3HAUCHHUE B JKU3HU COBPEMEHHOTO OOIIECTBa;
BAKHEUILINE XMMUYECKUE IIOHATHS: BELIECTBO, XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH, PAJUKAIL,
AJUIOTPOIHSI, HYKJIMIbI U W30TOIBI, aTOMHBIE S-, P-, d-OpOMTAIM, XUMHUECKasA CBSI3b, dJICKTPOOTPHIIATEIIEHOCTD, BaJICHTHOCTD,
CTETICHb OKHCJICHUS, TUOpUIu3aiusi opOuTangei, mMpoCTPaHCTBEHHOE CTPOSCHHUE MOJIEKYJ, MOJb, MOJIIpHAs Macca, MOJSPHBIN
00beM, BEIlIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUSI, KOMIJIEKCHBIE COSUHEHMUS, JUCTIEPCHBIE CUCTEMbI, HCTUHHBIE
pacTBOPBI, DJIEKTPOJUTHYECKAS AUCCOLMAMS, KUCIOTHO-OCHOBHBIE PEAaKLUMU B BOJHBIX PAacTBOpPAx, TUIAPOJINA3, OKUCICHUE U
BOCCTAHOBJICHHUE, AJICKTPOJIM3, CKOPOCTh XMMHUYECKOM pPEaKIUM, MEXaHW3M peakIuu, KaTajau3, TeruioBo 3¢ @dexT peakiuu,
SHTANBIMS, TEIUIOTa O0pa30oBaHUs, JHTPONUS, XUMHUYECKOE paBHOBECHE, KOHCTaHTa pAaBHOBECHS, VYTJEPOJHBINA CKEJeT,
dbyHKIIMOHAIBHAS TPYIIa, TOMOJIOTUS, CTPYKTYpPHAasl U MPOCTPAHCTBEHHAs M30MEpHUs, UHIYKTUBHBIN U ME30MEpPHBINA 3P(DEKTHI,
aneKTpoduil, HyKJIeo(UJI, OCHOBHBIE TUIIBI PEaKIMi B HEOPTAaHUYECKON U OPTaHUUECKON XUMUU;

OCHOBHBIC 3aKOHBI XMMHH: 3aKOH COXpPaHCHHA MACChbl BCHICCTB, H€pPIO)1H‘I€CKPII>i 3aKOH, 3aKOH IIOCTOAHCTBa COCTaBa, 3aKOH
ABOF&I[pO, 3aKOH Fecca, 3aKOH I[eﬁCTBYIOHIHX MaCC B KHHCTHKC U TCPMOJUHAMHUKE,

OCHOBHBIE TEOPUM XHMHH: CTPOCHHUS aTOMa, XMMUYECKOW CBS3H, DJIEKTPOJUTUYECKOW IHCCOLMAIMU, KHUCIOT U OCHOBAHWUU,
CTPOCHHSI OpPraHUYECKUX COCIUHEHHM (BKIIOYas CTEPEOXUMHIO), XUMUYECKYI0 KUHETUKY M XHUMHUYECKYI0 TEPMOJIUHAMUKY;
KJIACCU(PUKALMIO 1 HOMEHKIIATYPY HEOPTraHWYECKUX U OPraHUYECKUX COECTUHEHUN;

NPUPOAHBIE MCTOYHUKU YIJIEBOJIOPOJOB U CIOCOOBI WX TEPepadOTKH; BEIIECTBA M MaTepHaibl, HIUPOKO HCIOIb3yEMbIE B
MPaKTUKE: OCHOBHBIE METAJUIbI M CIUIaBbl, T'paduT, KBapll, CTEKJIO, LEMEHT, MUHEpalbHble YAO0OpEHUs, MUHEpaJIbHbIE U
OpraHUYEeCKUE KHUCJIOTHI, IIE0YHd, aMMHAK, yriIeBOAOPOAbI, (HEHOJ, aHWIMH, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb, TIUIEPHH,
dbopmanbaerua, aneTanbIeru], aleToH, III0KO03a, caxapo3a, Kpaxmal, KJIeT4aTka, aMHHOKHCIOTHI, OEJIKH, HMCKYCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbLJIa U MOIOIIINE CPEACTBA;

YMETbh HA3bIBATh U3YUYEHHBIE BEIECTBA M0 «TPUBHAIBHON» U MEKIYHAPOAHON HOMEHKIIATYPaM;
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OIPENENATh: BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKHX DJJIEMEHTOB, 3aps]l HOHA, THUII XUMHUYECKOM CBS3H,
MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEILICTKH, XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX, OKUCIHUTENIDb U
BOCCTAaHOBUTEJIb, HAIPaBJICHUE CMEIICHUS paBHOBECUSI TMOJI BIMSHUEM pPa3IMYHBIX (HAaKTOPOB, HM30MEPhl M TOMOJOTH,
MPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIAaCCaM OPraHUYECKUX COCIWHEHUM, XApAKTep B3aUMHOIO BIIMSHHUS aTOMOB B
MOJIEKYJIaX, TUIIbI PEAKIUI B HEOPTAHUYECKON U OPraHUYECKOU XUMHUH;

XapaKTepHU30BaTh: S- , P- U d-3JE€MEHTHI MO WX TMOJIOKEHHUIO B mepuoandeckoit cucteme J.M.Menneneesa; o0mye XuMHIeCcKue
CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIMHEHMUI;

CTPOCHHE M CBOMCTBA OPraHUYCCKHX COCIMHCHHH (YIJIEBOAOPOIOB, CIUPTOB, ()EHOJOB, AJIBJIECTHIOB U KETOHOB, KAPOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHUCJIOT U YTJIEBOJIOB); OOBSCHSITh: 3aBUCUMOCTh CBOMCTB XMMUUYECKOTO 3JIEMEHTAa U 00pa30BaHHBIX UM
BENIECTB OT MOJOXKEHUA B nepuoandeckour cucreme [[.M. MenaeneeBa; 3aBUCUMOCTh CBOMCTB HEOPTraHUYECKHUX BEIIECTB OT HUX
COCTaBa M CTPOCHUS; MPUPOJY U CIOCOOBI 00pa30BaHUSI XUMUUYECKOW CBSI3U; 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pEakiuu OT
pa3IMUHbIX (PAKTOPOB, PEAKIIMOHHOM CIIOCOOHOCTH OpPTraHMYECKUX COCTUHEHHH OT CTPOCHHUS HMX MOJICKYJ;, BBIMOJIHSATH
XAMUYECKUN OSKCIEPUMEHT II0: PAClO3HABAHWIO BAXKHEWINMX HEOPraHWYECKUX W OPraHWYECKUX BEIIECTB; IOJYYECHUIO
KOHKPETHBIX BEIIECTB, OTHOCAIIMUXCA K M3YYEHHBIM KJIAaCCaM COEIMHEHMI; MPOBOJIUTh pacdyeThl MO XUMUUYECKUM (opMyliaM U
YPaBHEHHUSM PEAKIIUA; OCYIIECTBISATh CAMOCTOSTEIbHBIM IMOUCK XWMHYECKOH HH(GOPMAIUU C HCIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO- TOMYJSPHBIX M3JIaHWHM, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa);
HCTIOJB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU MJi1 OOpabOTKU M mepenayn MHGOpPMALMU U €€ NPEACTABICHUS B Pa3IUYHBIX
dbopmax; HCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS W yYMEHUS B IPAKTHYECKON JESITCIHPHOCTH M IIOBCEJIHEBHON JKM3HHU JIS:
MMOHUMAaHUS TI100ANBHBIX MPOOJIEM, CTOSIIIUX MEPE] YeTOBEUECTBOM: AKOJOTHUECKUX, YHEPTETUUECKUX U CHIPbEBBIX; OOBICHEHUS
XUMHUYECKUX SIBIICHHM, MPOUCXOJAIINX B TPHUPOJE, ObITY M Ha IMPOU3BOJCTBE; SKOJOTHYSCKH TPAMOTHOTO TIOBEJCHHUS B
OKPY’KAIOIIEH CPeJIC; OLCHKHU BIUAHUS XUMHUUYECKOr0 3arpsA3HCHUS] OKPYKAIOIIEH Cpelibl HA OPraHU3M YEJIOBEKA U JIPYTUE KUBBIC
OpraHu3Mbl; 0e30macHoM paboThl C BelIECTBAMHM B Ja0OpaTopuu, ObITY MU Ha MPOU3BOJICTBE; OMNPEIEICHUS BO3MOMXKHOCTH
POTEKAHUS XMMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX M OLICHKU WX TOCICACTBUM; paclio3HaBaHUS U UIAECHTU(DUKAIIIN
BOXHEUIIINX BEIIECTB M MATEPHUAJTIOB; OLECHKH KadyeCTBAa MHUTHEBOM BOJbI M OTAEIBHBIX NHUILEBBIX MPOIYKTOB; KPUTUUECKOU
OIICHKH JJOCTOBEPHOCTH XUMHUUYECKON WH(OPMAITUH, IOCTYNAIONIEH U3 Pa3TUIHBIX HICTOYHUKOB.
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IlepeyeHb y4eOHO-METOAUYECKOTO O0ecIeYeHUs

YV4eOHuKH

«Xumus 11 xmacey, aropsl O.C. T'abpuensn, I'.I'. JIsicoBa — M: Jlpoda,
2014

Pabouue Terpaau

O. C. T'abpuensH, «Xumus. PabGouas Tterpaap» k yuebHuky O.C.
["abpuensn «Xumus 11 xkmace» M. — [lpoda, 2011

Meroaunyeckne nocoous

O. C. Tadopuensn, U. I'. OctpoymoB HacTonpHasi KHHMra Yy4uTeNs
«Xumusy, 11 kmacc.l'abpuensa O.C.
[Iporpamma kypca xumuu st 8-11 kmaccoB oO0mieoOpa3oBaTeIbHbIX

yapexaeauii.— M.: Jlpoda, 2007. M. — [Ipoda, 2004.

[Toypounbie pazpaboTku

H.II. Tpoery6oBa. «Iloypounsie pazpaboTKn» 1Mo XxuMuM K yueOHnkam O.
C. l'abpuensina. M. — «Bakoy, 2009

I[CMOHCTpaI_II/IOHHBIC MaTCpHaJibl

KOJIJ'ICKHI/II/I MCTAJIJIOB, HCMCTAJIJIOB, XUMHWYCCKHUEC PCAKTHUBLI

KomnbrorepHsie 151 nH()OPMAITMOHHO-

KOMMYHHKATHUBHBIC CPCICTBA

[Ipe3enTannu Kk TeMaM ypOKOB.

Texnuueckue cpeacTBa 00ydeHHsI

IIpoekTop, 1O0CKa, KOMIBIOTED.

DKpaHHO-3BYKOBBIE MOCOOUS

[TpoekTop, A0CKa, KOMIBIOTED.

ObopynoBaHue kiacca

Hactennele nOCKM I WUIIOCTPATUBHOIO MaTepuaia, AEpXKarTeilu st
TabuI, mWKaQbl A7 XpaHEHUS TUJAKTUIECKUX MaTEPHUAJIOB.

Tabmuupr: [lepuoguueckas cucreMa XUMHUYECKHX 3JIEMEHTOB, TaOiuLa
PaCTBOPUMOCTH, DS HANPSDKEHUS METAIUIOB M 3JIEKTPOOTPULIATENBHOCTH
HJIEMEHTOB.
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