MyHuuunaabHoe 0611e06pa3oBaTeIbHOE yupeKIeH e
«Cpennsist o6meo0pasoBaTeabHas wKoaa Ne 2»
umenH I'eposi CoBerckoro Corosa I1.H.OpiioBa»

CornacoBaHno:

3am. mupextopa o YBP
E.M.YeBanuna

«29» aBrycta 2022 .

[Moanuce: & /z”,{iz

Paboyas nporpaMmma no XuMuu
11 knace
Ha 2022-2023 y4yeOHblii roa

Paccmorpeno Ha 3acenanuu [IIMO
ITpoTokon Ne 1

OT «26» aBrycra 2022 r.
Pykosomurens IIIMO

Yuxena B.E.
Hlol;l:m;: //0%

CocraBUTeNb:
Yuxesa B.E., yuurtens
XAMHUHU ¥ OHOJIOTHH

Capanck 2022



1.IMosgcHuTEIbHASA 3aIMCKA

HopmartuHo-nipaBoBas ocHoBa ("'3akoH 00 oopazoBanuu B PD" ot 29.12.12 Neo
273-03, ®I'OC COO (npukaz Munoopuayku Ne 413 ot 17.05.2012 1. ¢
U3MEHEHUAMU coryiacHo npukasza Ne 1578 ot 31.12.15r
PabGouass mnporpamma coctaBieHa Ha oOcHOBe @DefepallbHOTO KOMIIOHEHTA
rocynapctBeHHoro CraHpapTa cpelxHero (IoJIHOro) oOuiero oOpa3oBaHHS 110
XxuMuM (0a30BbIl ypOBEHb), HMCIOJB30BAaHA MPOrpaMMa Kypca XUMHHM IJIs
0a3oBoro m3ydeHusi xumum g 8 — 11 kiaccoB 00meoOpa3oBaTebHBIX
yupe:xnenuii apTop:0.C. I'abpuesasn — 5 usnanue, M.: [Ipoga, 2008. (pazgen
«Xumus. 1l1kiaacc.»). ABTOPCKOl @porpamMMme COOTBETCTBYeT Y4YeOHMK:
«Xumusll kiaace», aprop O.C.I'abpuensin - pekoMeH10BaHO MUHUCTEPCTBOM

oOpa3oBanus U HayKu P®D.

Pabouas mporpamma BKJIIOYAET TPU pasjiesia: MOSICHUTEIbHYIO 3alHCKY; OCHOBHOE
COJEp’)KaHUE C MPUMEPHBIM (B MOJAIBHOCTU «HE MEHEE») paclpeneIcHUeM
y4eOHBIX 4acoB IO pazjielaM Kypca U BO3MOKHYIO TIOCIEA0BAaTENbHOCTh U3YUYEHUS
TEM W pa3JesioB; TpeOOBaHMS K YpPOBHIO MOJITOTOBKU BBITYCKHHUKOB CpeIHEH
(MONHOM) MIKOJIBI MO XUMHUHM Ha 0a30BOM YypoBHE. B mpumepHoil mporpamme
OpEJCTaBICHO MMHUMAJIbHOE TIO O0bEMY, HO (PYHKIHMOHAJIBHO IOJIHOE
COJIEpKaHHUE.

OcHoBHOI (popMoO# opraHuzalii y4eOHOTO mpoliecca SIBISETCS KIAaCCHO-ypOYHas
cucteMa. B kauecTBe NOMOJHUTENBHBIX (POPM OpraHu3alu 0Opa30BATEIHLHOTO
IIpoIECCa B IIKOJIE HCIOJB3YETCS CHCTEMA KOHCYJIbTAMOHHOM IOIIEPKKH,
WHIUBUTyJIbHBIX 3aHATHH, JIEKLIIMOHHBIE, CEMUHAPCKUE 3aHSTHS,
caMOCTOATENbHAsg pabdoTa ydyalMxcd C  HCIOJb30BAHMEM  COBPEMEHHBIX
MH(DOPMAIIMOHHBIX ~ TexHOJOTui. OpraHu3anusi CONPOBOXKIEHUS  yYalllUuXCs
HaIlpaBJICHA Ha:

- CO3JJaHie ONTHUMAJIbHBIX YCIOBHUM 00y4YeHMUs;

-UCKJIIOUEHUE MICUXOTPAaBMUPYIOIIUX (PAKTOPOB;

- COXpaHEHHE IICUXOCOMATUYECKOTO COCTOSIHUS 3J0POBbs YUAIIUXCS;

- Pa3BUTHE MOJOKUTEIBHON MOTHBALMU K OCBOCHUIO TUMHA3UYECKON ITPOTrPaMMBl;
- pa3BUTHE UHAUBUIYAIbHOCTH U OJIAPEHHOCTH KaXKJ10T0 peOeHKa.

[IporpaMmMa  pa3paboTaHa Ha OCHOBE KOHLIEHTPMYECKOTO TMOAXO0Aa K
CTPYKTYPUpPOBAaHHIO Y4YeOHOro marepuaia. B OCHOBY mnporpaMMbl IOJIOKEH
NPUHIMI pa3BUBatomiero ooydenus. [IporpamMmma onupaercs Ha MaTepuan XUMUH,
u3ydyeHHbId B 8-9, 10 kmaccax, MOATOMY HEKOTOpPBIE TEMBI Kypca XUMHUU
paccMaTpHUBaIOTCS IOBTOPHO, HO YXke Ha 0ojiee BBICOKOM TEOPETUYECKOM YPOBHE.
Peanuzauus npuHIMIA pa3BUBAIOLIETO O0YyUYEHHUS JTOCTUTAETCS M3YYEHUEM OCHOB
TEOPETUYECKOTO COJICPIKAHUSI OPraHUYECKOW XMMHH C TOCIEAYIOIHNM MEPEXOIOM
K HUX UCHOJIb30BAaHUI0O HAa KOHKPETHOM (PaKTOJOTMYECKOM Marepuajie, TI7e
TEOPETUUECKHE 3HAHUSI UTPAIOT OOBACHSIONLYIO U MPOTHO3UPYIOLIYIO POJIb.
Pabouas mporpamma o XuMuM peanusyercss uyepe3 GOpMUPOBAHUE Yy YUalIUXCs
oO0I11eyuYeOHbIX YMEHUI M HAaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB JEATEIHHOCTU H
KITFOUEBBIX KOMITETEHLIUN 3a CU€T HCITOJIb30BaHUS TEXHOJIOT Ui



muddepeHIIMPOBAaHHOTO  OOYyYEHHs, OMOPHBIX KOHCIEKTOB, JUJAKTUYECKHX
MaTEepUajIoB, KOJUIEKTUBHOM CUCTEMbl OOyU€HHUs W NPUMEHEHUS IUIaKTHYECKOM
MHOI'OMEPHOU TEXHOJIOTUU

2. O01Ias XapaKkTePUCTHKA VUEOHOT0 mMpeaMeTa

TeopeTndyeckyro OCHOBY Kypca O0Iell XMMUH COCTaBJISIOT COBPEMEHHBIC
MPECTABIICHUS O CTPOCHUHU BelleCTBa (IEPUOIUUECKOM 3aKOHE U CTPOCHUU
aToMa, TUIaX XUMUYECKUX CBSI3€H, arperaTHOM COCTOSIHUY BEIlIECTBA, OJIMMEPax
U JUCIIEPCHBIX CUCTEMAaX, KAUeCTBEHHOM W KOJMYECTBEHHOM COCTaBE€ BEIIECTBA) U
XUMHUUYECKOM Tipoiiecce ( KJacCuPUKaIMy XUMUYECKUX PEaKIui, XUMUYECKOM
KHMHETUKE U XUMUYECKOM paBHOBecuu, OBP). @akTuueckyio OCHOBY Kypca
COCTaBJISIFOT OOOOIIIEHHBIE MPECTABICHUS O KJIaccaX OPraHUYCCKUX U
HEOPTraHMYECKUX COSAMHEHUM U X CBOMCTBax. Takoe mocTpoeHue Kypca oomei
XUMHH TTO3BOJISICT MOJIBECTH YUAIIUXCS K TOHUMAHUIO MAaTepUATIbHOCTU U
MMO3HABA€MOCTH MHPA BEIIECTB, IPUYUH UX MHOT000pa3us, BCEOOIIEH CBA3H
aBJEHU. B CBOIO ouepe/ib, 3TO Ta€T BOZMOKHOCTD YYaIIUMCSl JIy4Ill€ YCBOUTD
COOCTBEHHO XMMHUYECKOE COJIepKaHHe U MTOHATh POJIb U MECTO XMMHUU B CHCTEME
HayK o mpupoje. JIornka u CTpyKTypUpOBaHUE Kypca MO3BOJIAIOT B OJIHON Mepe
HCIIOJI30BaTh B 00YUCHHUH JIOTHYSCKHE ONEPAIIMH MBIIIJICHUS: aHATIU3 U CHHTE3,
CpaBHEHHE U aHAJIOTHIO, CUCTEMATHU3alIUI0 U 0000IIIEeHNE.
OCHOBHBIMH TIPOOJIEMaMH XUMHUHU SIBJISIOTCS. WM3YyYEHHE COCTaBa M CTPOCHUS
BEILIECTB, 3aBUCUMOCTH WX CBOWCTB OT CTPOCHHS, KOHCTPYHPOBAHHE BEILECTB C
3aJIaHHBIMU  CBOWMCTBAaMHM, HCCJICIOBAaHUE  3aKOHOMEPHOCTEH  XHMMHYECKUX
MpeBpallleHUd W MyTeW YIpaBJICHUS UMHU B IESX TOJYy4YCHHUSI BEIIECTB,
MaTepuaoB, sHepruu. [loaToMy, Kak Obl HU pa3IUyYaIUCh ABTOPCKUE MTPOTPaAMMBbI
U y4eOHMKH TI0 TJOyOWMHE TPAKTOBKM M3y4aeMbIX BOMPOCOB, HX Yy4ueOHOE
coJiepKaHKe JTI0JHKHO 0a3UpOBaThCS Ha COJICPIKAHUH MIPUMEPHOM MPOTPaMMBI.
HNEJN U3YUYEHUSA KYPCA
N3ydeHne XUMUU Ha CTYIIEHH OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABJICHO HA
JIOCTHXKEHUE CIICAYIONINX 1EJICH:
* oceoenue eadxicneumux 3nanuil 00 OCHOBHBIX IOHSATHSAX M 3aKOHAX XWMUH,
XHMMHUYECKON CHMBOJIMKE;
* oénadenHue ymeHuAMU HAOMIOIATH XUMHUYECKHE SIBJICHUS, MPOBOAUTH
XUMHUUYECKUN HKCIEPUMEHT, MPOU3BOJIUTH PacyeThl Ha OCHOBE XUMHUYECKHUX
(GbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIU;
* pazeumue NO3HABATEIILHBIX UHTEPECOB U MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEM
B TIpollecCe TMPOBEACHUSI XUMUUYECKOTO SKCIEPUMEHTa, CaMOCTOSITEIBLHOIO
MPUOOPETEHUS] 3HAHWM B COOTBETCTBUU C BO3HUKAIOIIUMU KUZHEHHBIMU
MOTPEOHOCTSIIMU;
* 60chumaHue OTHOIUICHUS K XUMHUHU KaK K OJHOMY U3 (PyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00III€UeI0BEUECKON KYIbTYPHI;
* NMpUMeHEHHE TMOJYyYeHHbIX 3HAHMW W yMeHMii i 0e30MacHOTO
WCIIOJIb30BAHUSI BEIIECTB M MATEpUAJIOB B OBITY, CEICKOM XO3SWCTBE W Ha
MPOM3BOJICTBE, PEIICHUS TMPAKTUYECKUX 3a7ad B TMOBCEIHEBHON JKU3HH,



MPEIYIPEKIACHUS SBJICHHUM, HAHOCSIIIMX BpEI 3J0POBBIO0 4YEJIOBEKA U
OKPY’KAIOIIEH CPELE.

3.MecTo npeamMera B 6a3MCHOM Y4eOHOM IJIaHe

CornachHo O0azucHomy yuebHomy tuiaHy (BYII) nns  oOpasoBaTenbHBIX
yupexzaeHuil Poccuiickoit @enepannn Ha udyyeHue xumuu B 11 kmacce otBoautes
34 4aca, u3 pacuera — 1 y4yeOHbIH yac B Heaeaw. B yueOHbIi mpouecc
BKJIIOYEHBI 2 MPAKTHYeCKHUX U 3 KOHTPOJIbHBIX padoT.

OO6yuenue Benércsa mo yueOHuky O.C.I'abpuensa «Xumus 11 kmacc», KOTOpBIT
COCTaBISICT €AMHYI0 JIMHUIO YYEOHHMKOB, COOTBETCTBYET (eaepaibHOMY
KOMIIOHEHTY TOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa 6a30BOrO YPOBHS U
peanusyeT aBTopckyto nporpammy O.C.I"abpuensina.

5.TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKH BbIITYCKHUKOB

B pe3yabTarte u3ydyeHusi XuMUM Ha 0230BOM YPOBHE YUYEHHK J0JIKEH

3HATH / MOHUMATH

SaiICHeHWUe XUMUYECKUEe NOHAMUA. BEIIECTBO, XUMUYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, UOH, aJUIOTPOIMS,
M30TONBI, XUMHUUYECKAsI CBA3b, BJIECKTPOOTPULATEIIBHOCTh, BAJECHTHOCTh, CTEIECHb
OKHUCJICHHSI, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00bEM, BEIIECTBA MOJIEKYJIIPHOTO
U HEMOJIEKYJSIPHOTO CTPOCHUsS, PAaCTBOPBI, JJIEKTPOJIUT U  HEIJIEKTPOJIUT,
AIEKTPOJUTHYECKAS JUCCOLMALINS, OKUCIIUTENIb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIJIOBOW 3(PQeKT peakinu, CKOPOCTh XUMUYECKOW DPEaKIluu,
KaTajin3, XHUMHYECKOE pPaBHOBECHE, VYIJIEPOJHBIA CKeJeT, (YHKIMOHAIbHAS
IpyIIIa, A30MEPUS, TOMOJIOTHS;

® OCHOBHbBIC 3AKOHbI XuUmuu. COXpPAaHCHHs MACChl BCEIICCTB, ITOCTOSHCTBA
cocCTaBa, HepI/IOI[I/I‘-IeCI(Hﬁ 3aKOH,

® OCHOBHblIE meopuu Xumuu. XUMHYECKOM CBiA3U, 3J'I€KTpOJ'IHTH‘ICCKOI>i
Aucconranuu, CTpOCHHA OPraHn4CCKrUX COCI[PIHCHHfI;

e BAIICHENIWIUE Geuiecmea U Mamepuansvl. OCHOBHBIE METAIIbI W CIUIABHI;
CepHasi, COJIsTHasl, A30THAs U YKCYCHas KUCJOTHI; I€JI0YH, aMMHUAK, MUHEPaIbHbIC
yaoOpeHusi, MeTaH, JTUJICH, alleTUJIeH, OCH30J, ATAaHOJ, JKUPbI, MbLJa, TJIFOKO3a,
caxaposa, Kpaxmas, KJeTdaTka, O€JIKH, HMCKYCCTBEHHbIE U CHHTETHUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI;



yMeThb

Ha3bl6amb V3YyYCHHBIC BELIECTBA IO «TPUBHAIBHON» WM MEXIyHApPOIHOU
HOMEHKJIATYPE;

onpeodenamsp. BAJCHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB,
TN XUMUYECKOW CBA3M B COCOUHEHHUSIX, 3aps]l MOHA, XapaKTep Cpeabl B
BOJHBIX pAacTBOpAaxX HEOPraHWYECKHX COCOUHEHHI, OKUCIUTEIb U
BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEHIECTB K PpA3IMYHBIM  KJlaccam
OPTraHUYECKUX COCANHECHUN;

Xapakmepu3oeamsp. >SICMEHTHl MaJlbIX IEPUOJOB IO HX IIOJOKEHUIO B
nepuoandeckor cucreme [[.M.MenneneeBa; oOIMe XMMHUUYECKHE CBOMCTBa
METaJUIOB,  HEMETAJUIOB, OCHOBHBIX  KJIaCCOB  HEOPTaHUYECKUX U
OpPraHUYEeCKUX COCAMHECHUH; CTPOCHHE M XMUMHUYECKHE CBONCTBA M3YUYCHHBIX
OPraHUYECKUX COCTUHEHUI;

00bACHAmMb. 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS;
IPUPOJY XUMHUYECKOH CBSI3M (MOHHOM, KOBAJICHTHOM, METaIIMYCCKOM),
3aBUCHUMOCTb CKOPOCTH XHMHYECKOM PEAKIHMH M IIOJOXKECHUS XUMHUYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

6bINOJIHAMb XUMUUECKUIL IKcnepumenm 110 pacCliO3HABAHUIO Ba)KHEHIITNX
HCOPraHU4YCCKNX U OPraHNYCCKUX BCHICCTB,

npo6oOumsy  CaMOCTOSITENIBHBIM IMOMCK XHMMHUYECKOM uH(pOpMauuum C
UCITOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX W3IaHHM,
KOMIIBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB HWHTepHeTa); HCMIONB30BAThH
KOMITBIOTEPHBIE TEXHOJOTUU i1 OOpadOTKM M TMepeJayd XUMUYECKOH
UH(pOpMaIUK U €€ MPEJCTABICHUS B Pa3Iu4HbIX (hopmax;

HCIIOJIb30BaATh npuoﬁpeTeHHme SHAHUSI M YMCHMHA B npaKanecmoﬁ

HCATCJIBbHOCTH " HOBCC}IHCBHOﬁ KM3HU I

OOBSCHEHUS XUMUYECKUX SIBIICHUH, MPOUCXOIAIIMX B MPUPOJE, OBITY M Ha
IIPOU3BOJICTBE;

OIIpCACICHUA BO3MOXHOCTH IIPOTCKAHHA XHUMHYCCKHUX npeBpameHI/Iﬁ B
Pa3INYHBIX YCJIOBHAX WU OLICHKHU HUX HOCHGI{CTBHﬁ;

HKOJIOTUYECKU TPAMOTHOTO TIOBEICHHUSI B OKPYXKAIOILEH CpeJe;

OLICHKM BIIMSIHUSI XMMHYECKOIO 3arps3HCHUS OKPYXKAKOLIEW cpeabl Ha
OpraHu3M 4Y€eJIOBEKa U JPYTHUE KUBbIE OPTaHU3MBbI;

O0e3omacHOro oOOpamieHusi ¢ TOPIOYMMU U TOKCHYHBIMH BEIIECTBAMH,
71a060paTOPHBIM 000PYAOBAHUEM;

MPUTOTOBJICHUS PAacTBOPOB 3aJaHHOW KOHIICHTpAalMM B OBITY M HAa
MIPOU3BOJICTBE;

KPUTUYECKONW  OILIEHKH  JIOCTOBEPHOCTH  XHMHYECKOW  uH(opmaIuu,
MOCTYTIAIOIIECH U3 pa3HBIX UCTOUYHUKOB.



6.COAEPKAHUE TEM YYEBHOI'O KYPCA

Crtpoenne aroma. Ilepuoanyeckmii 3akon /L. MenaeeeBa — 5 4acoB.
Atom. M30TOmBl. ATOMHBIE OpOUTaIH. DNEKTPOHHAS KIACCHU(pHUKAIUS JIEMEHTOB
(s-, p- snementbl). OCOOCHHOCTH CTPOCHHUS SJCKTPOHHBIX O0OJOYEK aTOMOB
MEPEXO/IHBIX BJEeMEHTOB. llepuoanueckuii 3aKOH W TEpUOJUYECKAs CHUCTEMa
xuMudeckux 3ieMeHToB J[.M.MeHnaeneeBa, ux MHUPOBO33PEHUECKOEC M HAYYHOE
3HAYCHHUE.

3namo:

OCHOBHBIE XMMHYECKHE TIOHATHUS: BELIECTBO, XWMHUYECKHW DJEMEHT, AaToOM,
MOJIEKYJIa, OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJSIpHAs Macca, WOH, H30TOll,
MIEPUOINYECKNN 3aKOH.

Ymemuw:
Ha3b18amyb. BELIECTBA M0 “TPUBHAIBHON U MEXKIYHAPOJIHOW HOMEHKIATYpE.
onpeodensams. 3apsij UOHA.
Xapakmepuzoeamau.: SIEMEHTBI MAJIBIX TIEPUOJIOB IO X NoJioxeHuto B [1C.
npoeoOUmMs: CaMOCTOSITEJIBHBIA TIOMCK  XUMHYECKOW uHOOpMaAIMu ¢
WCIIOJIb30BaHUEM PA3JIMYHBIX HCTOYHHKOB.
Hcnonvzoeames T1pUOOPETCHHBIE 3HAHUA M YMEHUA B IPAKTUYECKOU
JIESATETLHOCTH U MOBCEITHEBHOU KU3HH.
Crpoenue BeniecTBa - 19 yacos.
KoBaneHTHass CBsI3b, €€ Pa3HOBUAHOCTH W MeEXaHU3MbI oOpa3oBaHus. CTerneHb
OKHCJICHUSI M BaJICHTHOCTh XUMHYECKUX 3eMeHTOB. MoHHas cBsi3b. KaTuoHbl u
aHUOHBI. Meramnuueckasi CBs3b. Bodopoonas ce:3b. Enunas npupona
XAMHUYECKUX CBSI3EH.
KauecTBeHHBIN U KOJMYECTBCHHBIM COCTAB BEIIECTBA. BemecTBa MOJEKYISPHOTO
Y HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramiueckue peneTky.
UucTtsie BemecTBa U cMecu. CriocoObl pa3esieHusl CMECEi M UX UCTIOJIb30BaHUE.
[TonuMepsl: IacTMacChl, KAy4yyKd, BOJIOKHA.

3namo:
MOHSATHE XUMHUYECKOU CBSI3H, TEOPUIO XUMUUECKOU CBSI3H.

Ymemo:
Ha3bl6amb. BEIIECTBA IO “TPUBHAIBHON M MEXKAYHAPOJIHOW HOMEHKIATYpE.

onpeodensams. TUIl XUMUYECKOU CBSI3U B COCUHEHUSIX.

00BACHAMb: TPUPOY XUMHUYECKOW CBsi3M ( HOHHOM, KOBAJIGHTHOM,
METaJUTMYECKOM ).

npoeooums. CaMOCTOSTEIBHBIM TMOUCK XUMHUYECKOM uHpOpMAIUU C
WCIIOJIb30BaHUEM PaA3JIMUYHBIX HCTOUYHHKOB.

Hcnonvzoeams T1PUOOPETCHHBIE 3HAHWA W YMEHUS B MPAKTHYECKOU
JEATEIbHOCTH U MOBCETHEBHOU KU3HH.
IIP Nel. «PemieHue SKCHEpUMEHTANIbHBIX 3a/lad MO OINPEACNICHUI0 TUIACTMACC U
BOJIOKOH.



XuMHuyecKue peakuuu - 12 yacos.

Knaccudukaimss XUMUYECKHMX peakuuid B HEOPTaHUYECKOW W OpPraHHYECKOM
XUMUHU 10 Pa3IU4HbIM Tpu3HakamM. OCOOEHHOCTH peakluid B OpraHUYECKON
XHMHH.

Peaknnu moHHOTO OOMEHa B BOJHBIX pacTBOpax. [ MIponn3 HEOpraHMYECKHX W
opraHudeckux coenuHeHuil. Cpema BOJHBIX PACTBOPOB: KHUCHasi, HEWTpasbHas,
uienouHas. Booopoouwiii noxasamens (pH) pacmeopa.

TennoBoi 3 (PEeKT XUMUIECKON peaKITHH.

OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIC  PEAKLIMU.  DJIEeKMPOAU3  pacmeopos U
pacniaeos. IlpakTudyeckoe MPUMEHEHUE dIIEKTPOIIU3A.

CKOpOCTh peaKIny, €€ 3aBUCUMOCTh OT pa3nyHbIX (hakTopoB. KaTanuzaTtopsl n
karanus. [IpeacraBnenue o pepMeHTax, Kak OMOJIOTMIECKUX KaTaIn3aTopax
OETTKOBOW MPHUPOIHI.

O6paTUMOCTh peakIuii. XMMHYECKOE PAaBHOBECHE M CITIOCOOBI €r0 CMEIIEHHUS.
3name:

OCHOBHBIE XMMHMYECKHUE MOHATUA: JJIEKTPOIUT, HEIJIEKTPOIUT, IEKTPOIATUIECKAS
JUCCOLMAIMsl, OKHUCIUTENb, BOCCTAHOBUTENb, OKHMCICHHE, BOCCTAHOBIICHUE,
TEII0BOM 3((EKT peaKknu, CKOPOCTh XUMUYECKOW PEAKINH, KaTallu3, XUMAYECKOE
paBHOBECHE.

Ymemes:

HA3bl6aMsb. BEILIECTBA 110 “TPUBHUAIIBHON U MEXIYHApPOJHON HOMEHKJIATYpE.
onpedensims. XapakTep Cpeabl B BOAHBIX pPAacTBOpaxX, OKHCIUTEb,
BOCCTAaHOBHTEIIb.

00BACHAMb: 3aBUCHUMOCTh CKOPOCTH XUMHUYECKHX PEAKIUA W ITOJOKCHHS
XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (haKTOPOB.

npoeooums. CaMOCTOSITEJIBHBIM TMOUCK XUMHUYECKOM wuHpOpMaluu C
WCIIOJI30BaHUEM PaA3JIMUYHBIX HCTOYHHKOB.

Hcnonv3oeams nPUOOPETCHHBIC 3HAHUS W YMEHUS B TMPAKTUYECKOU
NIESITCIbHOCTH W TIOBCEAHEBHOM JKHM3HHM JUIS OOBSACHECHHS XHM. SBJICHUH,
MPOUCXOASAIIMX B OBITY M Ha MPOU3ZBOJACTBE W JJIsi KOJOTMUYECKH TPaMOTHOIO
MOBEJICHUS B OKPY KAIOIIEH cpejie, a TAKXKe JJIsl OLICHKH BIUSHUSI XUM. 3arpsi3HEHUS
OKpYKalollel cpelbl HA OpPraHU3M 4YEJOBEKAa U JAPYrHMe >KMBBIC OpPraHU3MBbl, IS
OXpaHbI OKPY’KAIOIIECH CPeIbl OT MPOMBIIIUICHHBIX OTXO/IOB.

BemecrBa 1 ux ¢cBOMCTBA - 15 yacos.

Knaccuduxaiys HeOpraHM4eCcKux CoeIUHEHUN. XUMUYECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCAUHECHUM.

MeTtambl. DIEKTPOXUMUYECKUN Pl HanpspKeHW meTaioB. OOmue CrnocoOsl
noJlydyeHus: MeTaiioB. l[lonamue o xoppozuu memannos. Cnocodwvl 3auwjumsi om
KOppo3uu.



HemeTtamibl. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA TUITUYHBIX
HEMETAJUIOB (Ha MpUMEPE BOJOPOAA, KUCIOPO/a, TaIOTeHOB U cepbl). O01mas
XapaKTepUCTUKA MOJArPYIIbI rajoreHoB (0T ¢ropa 1o nojaa). biaropoHeie rassi.

3uame:

gadicheliuiue eewecmsa: CepHas, COJIAHAs, a30THAs M YKCYCHasl KHCIOTa,
I1EJI0YH, aMMHAK, OCHOBHBIE METAJLIBI U CILJIABHI.

gadicheliuiue NoHAmMuUs: BEIIECTBA MOJEKYJISIPHOTO U HEMOJEKYJISPHOIO
CTPOCHHSI.

Ymemo:

Ha3bl6amb:  BELIECTBA no “TpuUBHAIBHOU U MEKyHApOHOU
HOMEHKJIATYpE.

onpeoensms. MPUHAJIEKHOCTD BEIIECTB K Pa3IMYHBIM KJaccaM.

xapaxkmepuzogéams. 00IINE XUMUYECKUE CBOMCTBA METANIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUYECKUX COECTUHEHUN.

BLINONIHAMb XUMUYECKUL SKCNepuMeHm: TIO PACIIO3HABAHUIO Ba)KHEHUIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEILECTB.

npo8OOUMb: CaMOCTOSTENIbHBI IMOUCK XUMHUYECKOW HHPOpMAIMH C
UCIIOJIb30BAHUEM PA3IUYHBIX HCTOYHHUKOB.

Hcnonvzoeams 1pUOOpPETEHHBIE 3HAHWS W YMEHUS B IPAKTHUYECKOM
NESITEIbHOCTH M TOBCEJIHEBHOW MKU3HU JJs1 OOBSICHEHUS] XUM. SIBJICHUM,
MPOUCXOJAIIMX B OBITY M Ha MPOM3BOJACTBE M JJIsI SKOJOTUYECKH TI'PaMOTHOTO
MOBE/ICHUS B OKPY>KAIOILEH CpeJie, a TAKXKE U OUEHKH BIMSHUS XUM. 3arpsI3HEHUS
OKpYXalollel cpebl Ha OPraHU3M YEeJOBEKa W APYrHe >KUBBIE OPraHU3MBbI, IS
OXpaHbl OKPY’KAOIIEH Cpeibl OT MPOMBIILIIEHHBIX OTXOAO0B.

ITP Ne2. «BemiectBa 1 ux cBOMCTBa
['eHeTnueckass CBA3b MEXAY KIACCAMU OPraHUYECKUX M HEOPTraHWYECKHUX
COEIMHEHUI.



7. Tematnueckoe ITaHupOBaHUE 1Mo Xxumuu 11 kmacc

Ne HaumeHoBaHMe pa3/iesioB U TEM. Maxkcnma - W3 Hux (dack)
JbHas HaAr
/11
-py3ka yua
-1erocs, T
YaCLL Teopus |JIabopa- (IIpakTiyec |Kontposs |Jkcky
TopHbIe |KHE PA0OTHI |-npie p cun
padoThI padoTHhlI.
3auéTnl
| . 4 3 1 1
Tema Nel. Crpoenue atoma u NEpUOIAIECKUI
3akoH /1. 1. MeHnaeneena.
I 1Tema Ne2. Crpoenne Bemectaa. 10 8 5 1 1
I 1 Tema Ne3. Xummuaeckue peaxrum. 10 9 5 1
IV |Tema Ne4. BemecTBa 1 UX CBOMCTBA. 10 8 7 1 1
34 28 18 2 4

HUroro







/. KajiennapHo-TeMaTu4ecKoe IJIAHNPOBaHMe YPOKoB xumuu 11 kinacca (0a30Bblil YPOBEHb)

Bu Ob6opynos
TpebGoBanus k ! DNEeMEHTHI pya
Koi- | Tum KOHTPOJI aHue aJis
DNEeMEHTHI YPOBHIO JOTIOJTHUTENb
N{ Tema ypoka | BO |ypok o JI/3 | nemoHCTp Jara
coJiepKaHus MOJITOTOBKHU HOTO .
gac. | a N3mepn aui, JI/o
yqammxcst COZICpIKAHUS
TeNu u [p/p
1 2 3 4 5 6 7 8 9 10 i1 o
Pazngesn mporpammbi: O0mas xumus (19 yacos)

1|{Ctpoenue 2 KY [Anpon 3HaTh Texkymu | Mukpomup u  |§ 1

- |aToma. BJIEKTPOHHASA COBPEMEHHBIC 171 Maxkpomup. Yup. |IICXO.

2 | daeKTpOHHAS 000J104Ka. npejacTtaBienus o |®ponTa |/[yanusm 1-11 | Tabauiml
000J104KA. DIIEKTPOHBHI, CTPOEHUM aTOMOB. [JIBHBIN | yacmuy c. 10 |[«CtpoeHue
OcoOennocru MPOTOHBI U 3HaTh CYyIIIHOCTh |OMNPOC. | MUKpOMUDA. aToMay.
CTPOEHUA HEUTPOHBI. TTOHSTHS Jos § 1, Monenu
3JIEKTPOHHBIX OcHOBHBIE «AJIEKTPOHHAS 3aKper1 ynop. 1-|aroMoB
000J104eK MpaBuIia opouTaIBY, CHUS: 4,
nepexoaHbIX 3aI0JTHECHUS bhopMBI c. 10,
3JIEMEHTOB. AIEKTPOHAMHU opbuTanei, BOIIPOC
OpoOuranmu S u JHEPreTUYECKUX  |B3aMMOCBS3b bl
p YPOBHEM. HoMepa ypoBHS U |Ne 1, 2,

DJIIEeKTpOHHAS DHEPIrUuu 4,

Kiaccuukanus — |3JNEKTPOHA.

DJIEMEHTOB. S-, P-, |YMeTh

d-, f- cemeiicTBa. |cocTaBlIATH
AIIEKTPOHHBIE
dbopmybl

aTOMOB.




Iepuoanyeck
Uil 3aKOH 1
Iepuoanyeck
asi cucreMa
XHMHUYECKHX
3Jj1eMeHTOB /1.
.
MenzaeneeBa

KY

[Tepnoanueckuii
3aKOH U CTPOEHHUE
aToma.
DOU3NIECKU
CMBICT
IIOPSAAKOBOIO
HOMEpPA JIEMEHTA
U COBPEMEHHOE
OIIPEEIICHUE
ITepunoanyeckoro
3akoHa. [IpnunHbI
HM3MEHEHHUS
METAJUTMYECKUX U
HEMETAITUYECKUX
CBOJICTB B
MEpUOJIax U B
rpyrmnmax.
[Tomoxenne
Bojiopoaa B I1C.

3HATh CMBICII U
3HAYCHHE
Ilepnoguueckoro
3aKOHA,
TOpU30HTAIBHBIE
1 BEpPTUKaJIbHbIC
3aKOHOMEPHOCTHU
Y UX MPUYUHBI.
YMeTh JaBaTh
XapaKTEPUCTUKY
pJIEMEHTA Ha
OCHOBAaHHH €TI0
nonoxkenus B I1C

Tekymn
151
OIpoC.
s
3aKperul
CHUSL:
pabora
o M

IIpeonocuinku
OMKpLIMUSL,
omxpuvimue,
nepeast
dopmynuposx
a
Ilepuoouueck
020 3aKOHA.
Cnop o
npuopumeme

OmKpbIMus
113.

§ 2,
yup.
1-10 c.
24

§5,
ynp.
1-7.

IICX5
Buneopuns
M «Benukuii
3aKOH»

(JI. 1, c.
205)




IIpooonocenue maon.

2 4 5 6 7 8 9 10 11
XuMuveckasn KY |Honnas xum. 3HaTh Texymwu |/lepexoo § 3-4 |Cnaiig-
CBSI3b. CBSI3b. KJIaCCU(PHUKALUIO | M. 00HO20 6u0a |ymp. |JeKIus
HNonnas n KoBanenTtHas THUIIOB s CBA3U 8 3-9 ¢. |«Xumnueck
KOBAJICHTHAsI XUMHUYECKas CBS3b | XMMUYECKOU 3aKpeIut | Opyeoli. 28 asi CBSI3bY,

U € CBSI3U U eHus: c. |Pa3znvle 6uowl |§ 6, c. |TIPOEKTOD,
kinaccudukanus:  |xapaktepuctuku |56, Ne  [cesas3u 6 56 Ne  |HOYTOYK
NOJISIpHAs U KaXJ0T0 U3 HUX |3-4. 00HOM 5-6. [IICXD
HEToJsIpHAas seujecmee.
KOBaJICHTHAas
CBSI3U
Meraninuec KY |Meramunyeckas u | Ymers Texymwu | Porw §5-6 |3amauHuky.
Kas 1 BOJIOPOTHAS XapaKTepu30BaTh |i 6ooopoorou | Ynup.1 |[IM.
BOJIOPOAHAA XUMUYECKUE CBONCTBA Pabota |cea3u 6 -6 ICX5
XUMHUYECKUE cBsizu. EnunHas BEIIECTBA MO o JIM |@opmuposan |ctTp.53
CBSI3H. npupoja TUITY uu cmpykmyp | §6
Enunasn XUMHUYECKUX XUMHUYECKON ouononumepo
npupojaa CBSI3EN CBSI3U 8
XHUMHYECKHUX
cBs3e
BemectBa Kpucrannuueckue |3HaTh Tematu |Amopghrnoe §10 JI. 2 ¢. 205
MOJIEKYJISIPH PEIIETKU BELIECTB |XapaKTePUCTUKU |4ecKuil. |cocmosanue | Ynup.l |(+H3rotosn
0oro u YOH |c paznuuabsiMu BEIIIECTB Camocr. |sewecmaa. -6 €HUE
HEMOJIEKYJIAAp M TUIIAMU MOJIEKYJISIPHOTO U |paloTa. cTp.94 | Mozeien
HOI'0 XUMHAYECKOU CBA3M | HEMONEKYISApHOT | s §7, MOJIEKYJI




CTPOEHUSI. O CTPOCHHUSI. 3aKpen yhop.  |BOJBI,
Tunbl YMeTh CHHUS: C. 3-4. aMMHMaKa,
KpHUCTAJLIHYE xapaktepuszoBath |64, No METaHa U
CKHX CBOICTBa 1-2. ap.)
peleToK. BEIIIECTBA MO J. Monenun
TUITY KpUCTAILIINY
KPUCTAJUIMYECKOU €CKHX
peneTKn penIeToK
BEILECTB
Cocras YOH | Xumunueckui 3HaTh npuuuHbl | DpoHTa § 8-9 |Komnekuuu
BELLEeCTB. M  |cocTaB BemecTB. |MHOroo0pasus JbHBIN Yup. |BelecrTs B
Ipu4uHbBI [TpuunHbI BELLECTB. onpoc nocJie |pasHbIX
MHOTr000pasu MHOTr000pa3us Baxueimue § 9 (c. |arperatHbix
sl BelleCTB. BEIIIECTB: byHKIIMOHATBHBIC 76-80) |cocTosHUAX
TOMOJIOTHS, IPYIIIBI § 17
U30Mepusl, (c.
aJuIOTpONuUs 178-

186)




IIpooonocenue maon.

2 3 4 5 6 7 8 9 10 11
Yucrpie 1 KY |Yucteie BemectBa |3HaTh 3akoH [IC, |®ponta |Pazpywenue (§12 |
BelllecTBA U u cmecu. CriocoOblI |criocoObl JbHBIN  |Kpucmaniuue |Yup. |IIpumepsl
cMecCH. pazzeneHus paszieleHus orpoc, |cKot 1-6 ¢. |4ncCTBIX
Cocras cMeceil: cMmecedl. YMeTs  |paboTa |pewémxu. 53 BEILIECTB U
cMeceit. buabTpOBaHKE, BBIYUCIISTh cIM | [udgdysus. cMecei
Paznesnenne OTCTauBaHMUE, MacCOBYIO U
cMmeceid. BbITIapUBaHUE, O00BEMHYIO J10JTIO

xpomatorpadusi 1 |KOMIIOHEHTa B

ap. cMecu
HUcTunnbie 1 KY |PacTtBopumocTs. |3HaTh Texymu | Monspnaa §9,12|IM
pacTBopbI. Knaccudukanuss | pusnyeckyro u 171 KoHyenmpayu | Yup. |3aIadHUKA
Cnoco0sbI1 BEIIIECTB 110 XUMHUYECKYIO ompoc, |saeewecmsa s |6,7, |J.5c.207
BbIPA’KeHUA pacTBOPUMOCTH.  |TEOPUHU pabota |pacmeope. 10, 12
KOHLIEHTPauu HUcTtunHbIE pacTBOPOB. cJIM  [Tuopamweiu |c.111
U PacTBOpPOB pacTBOPBHI. YMeTh Kpucmannio2u |Xomu.

Cnioco0b1 BBIYUCIISTh opamul. No

BBIPAYKEHUS MacCOBYIO JIOJTIO 4.26-

KOHIIEHTpaluu BEILIECTBA B 4.30

pPacTBOPOB. pacTBope.

Maccosast noas

PacTBOPEHHOTO

BELIECTBA

1| Incnepcubie |1 YOH |Onpenenenne u  |3HaTh Texymw | Cneyughuueck |§11 . Ddpdexr

CHCTEMBI. M Knaccuukanus — |ompenencHue U |. ue ceoucmea |Ynup.l |Tungans.




Kosnonanbt JUCTIEPCHBIX kinaccudpukanuo | s Konnouonvlx |-11 Crnaiin-
(3014 ¥ reJin) CHUCTEM. JHACTIEPCHBIX 3aKperul | cucmen. ctp.10 |nexuus
HctunHbIE M CUCTEM, IIOHATUS |CHHUS: C. 4 «PacTBOpbI»
KOJUJIOUTHBIEC «HACTUHHBIC» U 71, Ne §8, , TIPOEKTOD,
PacTBOPHI. «kotousHbIe»  |1-3. coo0111 | HOYyTOYK
3Hauenue pacTBOPBHI. enust | OGpasibl
KOIOUOHbBIX Dddexr o 30JI€H,
cucmem 6 xcuznu | Tunmans. TEeME |rejeH,
yenogexd. UCTUHHBIX
pacTBOPOB
Knaccuduka Knaccudukanuss |3HaTh, Kakue st Knaccugukay |§ 13-
uus KY |xumuuecknx MPOLIECCHI 3aKperl |us no 14 Cnang-
XUMHUYECKHX PEaKIIHiA: 1T0 HA3BIBAIOTCS eHus:  |[mexaumusmy |Ymp. |JeKIus
peakumii B YUCJY U COCTaBy |XMUMHUYECKUMU c. 116, |(paouxanvuvr |1-9 c. |«Tumnbl
OPraHn4ecKo pearupyromnmx peakiusaMu, B yop. No e u uonnsie);, 126 XUMUYECKHU
iu BEILIECTB; 110 YEM UX CYTb. 1-3. no 68Uy § 11, |x peakumii»,
HeopraHnmuec U3MEHEHUIO YmeTs 9Hepaul, yhop.  |IpOEKTop,
KO XMMUM. CTEIEHEe! yCTaHaBIIUBAaTh unuyuupyow |4-8.  |HOYTOYK
OKHUCJICHUS MPUHAIICKHOCTD el peaxkyuio

3JIEMEHTOB,




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
TenioBoii o0Opa3zyroux KOHKPETHBIX (homoxumuy
3¢ dexT BEIIECTBA; 10 peaKuui K eckue,

XUMHUYECKOMH TEIJIOBOMY Pa3IMYHBIM PaouayuoHHbl
peakumnu addekTy; nmo THIIaM TIO e,
($ha30BOMY COCTaBY | pa3IMUHbIM 9NEeKMPOXUMU
pearupyromumx pU3HaKam yeckue u
BEILIECTB; 11O KJ1accuukaIuu. MmepMOoXUMUY
YYaCTHIO eckue).
KaTajau3aropa; 1o
HaIpaBJICHUIO.

1|2aexTpoaur OnekTposuTbl 1 |3Hath noHsaTus | Texkyuwm | Peakyuu §17 |Cnang-

2 |mueckasi HE3JIEKTPOJUTHL. | «3JIEKTPOJUTHI» U |H. euopamayuu. |Ynp. |JEKIUs
JUCCOLMALIUS KY |DnexTponutuueck |«HEIIEKTPOJUTHI |C. 156, 1-10 [«TD/»,
Peakuun as IUCCOLMAaLUA. |», IPUMEPHI pelIeHn c. 149 |npoekrop,
HOHHOTO YOH | Mexann3m CUJIBHBIX U e § 15 |HOYTOYK
o0MeHa M  |muccounanuu cma0bIx yIpaxxH yop. |JL

BEIILIECTB C 3JICKTPOJIUTOB. CHHUMU. 1-4. [IpoBenenu
pa3u4HBIM TUIIOM | POJib BOMIBI B Texymm c. 151- e peakuuit
cBsi3u. CHIIBHBIE U | XUMHUYECKUX H. 153. |moHHOrO
cnabbie peakiusx. 3HaTh |c. 156, obmeHa J1st
AIEKTPOIUTHI. CYIIIHOCTh Ne 7 XapaKkTepuc
OcHoOBHBIC MeXaHHU3Ma TUKH
nonoxxkenus TO/l. |Auccoumanuu. CBOMCTB
KauectBennsie 3HaTh OCHOBHBIE ANEKTPOIIUT
peakuuu Ha nonoxenus TO/I. OB




HEKOTOPBIE HOHBI.
MeToan!

JI. 8, c. 208

ompeneIcHuUs

KHCJIOTHOCTH

Cpelbl
I'maposms [TonsTne 3HaTh TUIIbI Texymw | uoponus §18 |JI. 11,17
HEOpraHm4ec YOH | «ruaponusy. TUAPOJIN3a COJIEH | . Kapouoos, Ynp. |c. 209,211
KHX U M ['mpponus U opraHnueckux |c. 174- |cunuyuoos, 1-8 ¢. |Paznuunblie
OPraHNu4ecK OpraHUYECKUX COCAMHEHUI. 175 Gocpuoos 155 clyvau
X BEIIECTB. YMmeThb perieHn TUAPOITH3a
COCAMHEHMH. buonornueckas COCTAaBJISITh e § 16, |conen
Cpena POJIb THAPOH3a B | ypaBHEHUS yIpaKH yTp.
BOIHBIX OpraHu3Me TUAPOJIA3a COJIeH |EHUH. 1-6, 9.
PacTBOpPOB. YEJI0BEKA. (1 cTtynens),
Boxopoaublii Peaxiuu ONPEAETATH
nokasarteJib TUAPOJIN3a B XapaKkTep cpeibl

IPOMBIIIIEHHOCTH

. I'maponms couen.




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
Paznuunbie nmyTu
IPOTEKaHUS
TUAPOJIU3a COJIEH B
3aBUCHUMOCTH OT
UX COCTaBa.
Jluccounanus
BOJIBL.
Bopoponusiii
MOKa3aTellb
1|Oxkucauresn OBP. Okucnenue |3Hars nonstus | Texymwm |Onexkmpoaus |§ 19
5| Ho- u «OKHUCIHTENbY,  |MH. pacmeopog u | Ynup. |Cnaung-
BOCCTAHOBUT KV |BoccranoBnenue. |«BoccraHoButens |Pabora |pacniasos 1-7 ¢. |nexkuus
eJIbHbIE OxucnuTeny u », «OKHCIEeHue», |1mo JIM 162 «OBPy,
peakuuu BOCCTAHOBUTEIU. |«BOCCTAHOBJICHUE § 11, |mpoektop,
CocraBnenue ». 3HaTh OTJINYUS KOHCIT |HOYTOYK.
ypaBHennit OBP  |OBP ot peakuuii eKT M
METOJI0OM MOHHOTO OOMEHa. JIEKIU
3JIEKTPOHHOTO YmeTb 151
Oasianca COCTaBJISITh
ypaBHenust OBP
METOJ/IOM 311.
OastaHca.
1| Cxkopocth KY |Cxkopocts 3uatb nouarue  |Pabora |lomocennwvui |§ 15 |Cnaiin-
6 | xumH4eckoii TOMOT'CHHBIX U «CKOPOCTb mo JIM. |u Yup. |nexuus




PE€aKIuHu.

TE€TEPOTreHHBIX
peakuuii. JHeprus
aAKTUBAIIUH.
Bnusinue
Pa3IMYHBIX
¢dakTopoB Ha
CKOPOCTh
XUMHUYECKOU
peaKkuuu:
IPUPOJIBI U
KOHIICHTpaIuu
pearupyronmx
BEIIIECTB,
IO
CONIPUKOCHOBEHHUS
pearupyromnmx
BEIIIECTB,
TEMIIEPATYPHI,
KaTaJIN3aTOPOB.

XAMHUYECKOU
peakiuuy». 3HaTh
(dakTopsl,
BIIUAIONIUE HA
CKOPOCTh
peaKIuu.
[TonsTue o
KaTaJIn3aTope u
MEXaHHU3ME €ro
JNEUCTBUSL.
DepMEeHTHI-
OMOKaTaIN3aTOPBI

s
3aKperI
EHHUSI: C.
140, Ne
1-4.

2emepozeH bl
U Kamaaus.
Cpasnenue
Gepmenmos ¢
HeopeaHuyecK
umu
Kamanuzamop
amu

1-11
c. 136
§ 13,
yIp.
5-9.

«CKopocCTb
XHM.
peaKIniny,
IPOEKTOP,
HOYTOYK

.
3aBHCHUMOCT
b CKOPOCTH
pEaKIMH OT
KOHIICHTpAI]
1507071
TeMIeparyp
Bl




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
1 OObpatumebie u 3HaTh Texymu | 3axon § 16 |Iloptper Jle
7| ObpaTumocT HeoOpaTUMbIe KJIacCupUKaIUo |H. oeticmeyiowu |Ymp. |llaTenne
b KY |xumunueckue XUM. peaKIuil c. 147, |xmaccona |1-6c.
XHMHYECKHUX peaKuuu. (oOpaTtumbie u Ne 4, 5. |pasnogecnvix (143
peakumid. XUMUYECKOE HEOoOpaTUMBbIE), cucmenm. c. 147
Xumuueckoe paBHOBECHE. TOHSITHE Koncmanma | Ne 1-4
paBHOBecHe YcnoBus «XUMHYECKOE pasHogecusl.
U C1OCO0BI CMEIIECHUS paBHOBECHE» U
ero XUMHUYIECKOTO YCIIOBHSI €TO
cMellleHHsl. paBHOBECHSI. CMEIICHUSI.
[TpuHnmn Jle
[TaTense.
1|0O0600menne 3Hath nmousTusa | O0006IIa IToBTO
8|m VII3 |Ctpoenue «BEUIECTBOY, FOLLIUM puth |[IICXD.
cucreMarTusa v BEILECTBA, «XHUM. DJIEMEHT, § 1-19 | IM
st XUMUYECKas «aTomy,
MaTtepuajia CBSI3b, «MOJIEKYJIay, [ToBTO
no oouiei KPUCTAJUTMUECKHE |<«IJIEKTPOOTPHULIAT pUTH
XHMHUH pEIIEeTKH, €IBbHOCTBY, § 6-10
TTOJIUMEPHI, «BAJICHTHOCTHY,
WUCTHUHHBIC U «CTCTICHD
KOJUTOUTHBIC OKHUCJICHUS,
pacTBOPHI «BEIIIECTBA
Tunel MOJIEKYJIIPHOTO U
XUMUYECKUX HEMOJICKYJISIPHOT




peaKunil.

O CTPOCHUS,

CkopocThb KJacCUpUKanus
XUMHUYECKUX XUMHUYECKUX
peakiuii. peakiuii. TO/I.
['maponus VYMeTb 00BACHATH
1|KourpoabHa 3aBUCHMOCTD Temaru 3agau |/[IM.
9| s padoTaNel K CBOMCTB BEIICCTB | yo i pepi. Huk ([ICX
OT MX COCTaBa Xomue
CTPOCHHS, HKO,
mpupony No
XUMHUYECKOM 710
CBSI3U
Pasgea mporpammbl: Heopranuveckast xumus (15 yacos)
2 | Knaccuduka KY [IIpoctsie u 3HaTh Texywmwu | [lonamue o |Jlexun |Cnaiin-
O|ums m CJIOKHBIE BOKHENIINE 17} KOMNJEeKCHbIX (4.  § |JIeKkuus
HOMEHKJIATY BEILIECTBA. KJIaCChl C. 190, |consx. 17 «OCHOBHBIE
pa Oxkcuppl, Ux HEOPraHUYECKHUX |pELICHU c. 176~ |knaccel
HEeOpraHuvec Kiaccuukanus; |CoeaMHEHUH, e 178, |Heopranuue
KHX TUJPOKCHUIBI YMETh yIpaxxH yop. |CKHX
coeTUHEHM I (ocHOBaHWMS, OnpeacsiTh EHHUI. 1-3 BEIIIECTBY,
KHUCJIOPOJICOIepkKa | IPUHAICKHOCTh

11005 (§




IIpooonocenue maon.

2 4 5 6 7 8 9 10 11
KHUCIIOTHI, BEIIECTB K IPOEKTOP,
amdoTepHbIe Pa3IMYHBIM HOYTOYK
TUIPOKCHUJIBI). KJjIaccaM JI.18-19 c.
Kucnorsl, ux HEOPTaHUYECKUX 211.
KiIaccuukanus; |CoeaMHEHUM O3znakomiie
OCHOBaHMSI, UX HUE C
KJaccuukanus; KOJUICKITUS
COJIM UX Mu Me u
KJIacCU(PUKaLHUs. HeMe

Mertajuibl 1 [Tonoxenue 3Hatb ocHOBHBIE | Texymu | Oxcuow u §20 |Cuaiin-

HX CBOMCTBA YOH |metamnos B IIC [I. |meTamisl, ux 17} euopoxcuovl | Yup. |JIeKuus

M |WU. MenneneeBa. |oOmue cBOMCTBA. |ompoc, |nepexoonvix |1-5c¢. |«Mertamiby

Mertannudeckas | YMeTh WHJIUBU | Memaios. 173 , TIPOEKTOD,
cBs3b. OO1IMe XapaKTepu30BaTh |AyalnbH |3asucumocms |§ 18  |HOyTOYK
buznyeckue CBOMCTBa ble ux ceoticme |ynp. |J. O6pa3is
CBONCTBA METAJIJIOB, pabotel |om cmenenu |1-10. |Me u ux
METaJlIOB. OMHpPAsCh HA UX  |TIO OKUCTIeHUS COCTMHECHUM
XHUMUYECKUE nosioxkenue B [1C |kapTouk |memanna. l'openue
CBOWCTBA U CTPOCHUE aMm Kelesa,
METaJlIOB. aTOMOB MarHusl.
B3aumoneiictBue ¢ Bzaumonei

MIPOCTBIMU U
CJII0KHBIMH
BellleCTBAaMU

CTBUE MEIIU
C
KHCIIOPOJ0
M U Cepou,




Na ¢ Booii.

N

OO0mue
CIOCOOBI
MOJIy4eHust
METAJIJIOB.
Koppo3us.

KY

OcHOBHBIC
CIIOCOOBI
MOJTYYEHUS
METAaJIJIOB.
DIIEKTPOJIn3.
Koppo3us:
PUYIHHBI,
MEXaHHU3MBbI
MIPOTEKaHUS,
CIIOCOOBI
MIPEIOTBPAIICHUS

IToHnmats cyTh
MeTaJLTyprUYeCKH
X TIPOIIECCOB.
3HaTh NPUYUHBI
KOppO3UH,
OCHOBHBIE €€
THIIBI i CIIOCOOBI
3aIIUTBI OT
KOppO3uu

Texymu
.
3agaun
o M

Cneyughuueck
ue 6uobl
KOppo3Uuu u
cnocobwl
3aUUmMbl.
Cocmasnenue
VpasHeHul
OBP

dJleKkmposusa.

§ 20
Yup.
6-8,

c. 174
§ 18
(mo
KOHIIa)
, No
29, 31,
37.

Crnaiin-
JCKIUS
«Metannyp
TUS,
IPOEKTOP,
HOYTOYK
JI. OnpITHI
o
KOPPO3HH
Me u
3alIUTe OT
HEE




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
2 |HemeTainl YOH |Ilonoxenue 3HaTth ocHOBHbIE |Tekymu | M3menenue |§ 21, |[A. I'opeHue
3|m ux M  |memeramioB B IIC |Hemeramisl, X  |M. KUCIOmHbIX | YHp. |CEPBI U
cBoiicTBA. . . cBoiicTBa. YMeTh |c. 240- |ceoticmes 1-5¢. |dochopa.
Baaropoaubi Menneneena. XapakTepu3oBaTh |241. 8bICULUX 179 Bo3sronka
e Kondurypamus CBOMCTBA Pemenu |oxcuoos u § 19, |mona,
rasbl BHEIIIHETO HEMETAILJIOB, e 2UOpOKCcU008 |ymp. |pacTBOPEHU
3IEKTPOHHOTO OMHpasCh HA UX |YNpaxH |Hememannos 6|1-8. |ehiona B
ciost HemeTayioB. |mosnoxenue B [IC |e-auit  |nepuodax u |19, CITAPTE.
[Ipocteie Menpeneena. 2pynnax. yop. |Crnaiin-
BEIIIECTBA 3HaTh 001acCTH 3asucumocms |9-16. | mekmus
HEMETAJUIbIL: IPUMEHEHUS ceoucme «O0mas
CTPOEHHUE, 0J1aropoAHbI KUciom om XapaKTepUC
buznyeckue razoB c.o. THKa
CBONCTBA. Hememanna HEMETAJUIOB
XUMHYECKHE »,
CBOMCTBA. IIPOEKTOP,
Baxwneiimue HOYTOYK
OKCHBI, JL.
COOTBETCTBYIOIIIHE 3HAaKOMCTBO
WM TUJPOKCUIIBI U c
BOJIOPOJTHBIE obOpaziamu
COCIUHCHUS HeMe
HEMETaJIOB. (pabota c
HNneprtHbIE Ta3bI1. KOJUIEKLIUSA

MU)




2| O6mas YOH |l"anorenst: prop, |3HaTh OCHOBHBIE |Tekymiu §21 |A.
4| xapakrTepuct M  |xsop, Opowm, Hoa. |cBoOiCTBa H. Yup. |Bosrorka
HKa PacrmipocTtpanenue |ramoreHos, Pemenn 7 c. noza.
rajioreHoB B MIPUPOIE, o0JlacTu ux e 179 Nzrorosiien
MOJTy4EHUE, WCTIOJIb30BaHUA. |yHpa)xH § 19, |ume nogHou
CBOMCTBA. 3HaTh e-HUU yIp. 5, | CHUPTOBOU
CpaBHuTEnpHAs  |BaXKHEUIIHUE 15 HAaCTOWKHU
AKTUBHOCTb. COEAUHEHUS
[ToBapennas coib, |XJ0pa
COJISTHAsI KUCJIOTA
2| Oxcuabl Crpoenue, 3HaTh COCTaB, ®ponra |llepokcuder |Koncn
5 KY |Homenknarypa, CTPOEHHUE U JIbHBIN €KT Cnang-
Jlekn | knaccudukanus 1 |KiIacCUpUKAIUIO | OMPoC JIEKIM | JICKIIMS
WS |CBOWMCTBA OKCHJIOB. | OKCUIOB, UX 151 «OKkcunpy,
Baxwnerimme HOMEHKJIATYpY, IIPOEKTOP,
peACTaBUTEIIN yMETh HOYTOYK
3TOrO Kjacca XapaKTepru30BaTh

WX CBOUCTBa




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
2 | Kucaorsl Ctpoenue, 3HaTh Texymu | Ocobennocm |§ 22 Cmann-
6 KY |HomeHknarypa, Kjaccudukaiuio, |u. u ceolcme Yup. |nekuus
Kkinaccudukanug 1 |HoMeHkiatypy  |Pabota |cepnoii u 1-9 ¢c. |«Kucnotsm»,
CBOMCTBAa KHUCJIOT. |KHUCIOT, ymMeTb |10 [IM |azommoii 187 IIPOEKTOP,
Baxueunmue XapaKTepu30BaTh KUciomal, § 20, |HOYTOYK
[IPEACTaBUTEIHN UX CBOMCTBA mypasvurot u|ymp. |JI. 11-15 c.
ATOTO KJlacca VKCYCHOU 1-9 209
KUCTIOMbl (consanas
KHCJIOTA,
UHIUKATOP
bl, [IUHK,
Me/lb,
KapOoHaT 1
CUJIUKAT
KaJIus,
YKCYCHast
KHCJIOTA,
TUAPOKCHU]]
HaTpusl)
2| OcHOBaHUA Ctpoenue, 3HaTh Texymu | Ocobennocm |§ 23 | Cnaiin-
7 KY. |nomenknarypa, KJaccupukanuoo |u. u Yuap. |nexuus
Kiaccudukanus 1 |M HomeHkiarypy |Pabora |opeanuueckux|1-9 c. |«OcHoBaHU
CBOMCTBA OCHOBAHUM, o JIM |ocHosanuti 192 s,
OCHOBAaHUH. YMETh § 21, |mpoekrop,
PacTBopuMBIE 1 | XapaKTEpU30BaTh yop. |HOYTOYK.




HEpPacTBOPUMBIE  |HMX CBOMCTBA. 1-7. |JL 16,c.
OCHOBaHHMS. 211
Baxneitmme (cynbdar
MPEJICTABUTEIIN menu (11),
KJ1acca. IEJI0Yb,
cepHas
KHCJIOTA,
CITUYKH,
CIIUPTOBKA)
2| Coau KY |Crpoenmue, 3HaTh Texymwu | Komnnexkcuoie |§ 24 | 1.
8 HOMEHKJIATypa, KJaccupukanuo |i cou, Yup. |Osnakomie
Kiaccudukanus 1 |u HomeHkinarypy |Pabora |xkpucmannoeu |1-6 ¢. |Hue c
CBOMCTBA COJICH.  |COJICH, YMETh o JIM  |opamwi 199  |kommekmueit
Kucnsle, cpennue |xapakTepu3oBaTh c.164 |muHepanos,
1 OCHOBHBIE COJIA. |MX CBOMCTBA. §17 coaepxKaIie
Baxuenmue 1 COJIN.
MIPEACTABUTEIIN JL.
KJjiacca. Pacnio3naBa
HUE

XJIOPUJIOB U
cynbdaToB




IIpooonocenue maon.

1 2 4 5 6 7 8 9 10 11
2 |I'eneTnyecka ITonsATHE O 3HaTh Texyuwm |[lonamue o |§25 |IAM.
9|4 cBA3H T'€HETUYECKOU BaKHEHIIINE " komniexcHolx |Ymp. |Tabnuia
MEXKIY VII3 |cBsi3u 1 CBOICTBa C. 262, |coeounenusx |1-7c. |«I'eHeTnuec
KJIaccaMu Y TEHETUYECKUX M3YYEHHBIX Ne 1-4. 204 Kas CBSI3b
COeIMHEeHUH psaax B KJIAaCCOB Pa6ora § 23, |HeopraHuue
HEOPraHUYEeCKOW |Heopranudeckux |(mno M yIp. |CKHX
XUMMUH. COCJIMHCHUM. 1-5. BEIIICCTB)
['eneTnueckue
pAIbI MeTajia u
HeMeTasa.
['eneTnueckue
PAIbI
OpraHUYeCKUuX
COCIMHCHUH
3| 0000mEenne CucreMmartuzanusi |3HaTh OCHOBBI 0606112 IoBTO | IM.
Olm VII3 |marepuana no KJacCU(UKAIIA | FOIIHHA. puTh |3aIa4YHUKU
CHCTEMATH3a v TEME ¥ HOMEHKJIaTypsl |Pabora ri. 3
UA 3HAHUH 0 «Heoprannueckue |Heoprannyeckux |mo M [ToBTO
HeopraHmnyec BEILIECTBAY. BEIIICCTB. 3HATh pUTH
KHX OtpaboTka BOKHEHIIINE . 4
BellecTBax TEOPETUYECKOrO0  |CBOMCTBA
Marepualia B U3YYEHHBIX
paMKax JaHHOMN KJIACCOB

TCMBbI

COEIMHEHU.




3| KonTpoJbHa YMmeTh Temarn 3amau |[IM
1|51 paboTa Ne2 K COCTaBIATh YECKUHN HUK
ypaBHEHUs Xomue
peaxkuuii B HKO N
MOHHOM BHJIE U 30.57,
OBP 30.47
3| IIpakTHYecK IIpaBuna texuuku |3HaTh OCHOBHBIE |Ompoc |/lenorumepus |§ 8, IIpakTHyec
2 |ast pa6ota 1 [Ip/3 |6e3omacHocTu nipu |mpaBuia Th. o ayus NMOBTO |Kasi padoTa
«Ilosyuyenue, BBIITOJTHEHU U 3HaTh OCHOBHBIE |IpaBuia (noaumepoé  |puth |[Nel c.214
cooupanue u JAHHOM paboOThI. | CIIOCOOBI M Th 3agau |(UUHK,
pacno3HaBaH Cnoco0b1 MOTyICHUS, HUK  |TIEPOKCHU]T
He ra3oB» MOJy4YEHUS U cobupanus u Xomue | Bogopo/a,
Tbh coOMpaHus Ta30B B | paclo3HaBaHUs HKO Ne |cossaHas
1abopaTopumu. razoB (BOJIOPO/I, 2.11, |xwmcrnoTa,
Pacno3naBanue KHUCJIOPOJ, 2.12 |okcun
BOJIOpO/IA, aMMHaK, 9.1-9.8 | mapranma
YIJICKUCIIOTO Ta3a, |yIJICKHUCIIbIN) B (1v),
KHCIIOpOoAa, nabopaTopuu. Mpamop,
aMMuaKa U3BECTKOBA

A




OxkonuaHue maoan.

1 2 4 5 6 7 9 10 11
YMetb cobupathb BOJIA,
npubop JIst XJIOpUJ
MOJIYYECHHSI Ta30B aMMOHUS,

B 1abopaTopuu EN0Yb,
MOJIUATUIICH
UHIKATOP
bl, TYYUHKH.
[IpoOupku ¢
ra300TBOJIH
BIMHU
TpyOKamu,
CITUPTOBKH,
CITUIKA
3| IIpakTHYecK [IpaBuna TexHuku |3HaTh OCHOBHBIE |Ompoc [TosTo |IlpakTH4ec
3|as padora 2 IIp/3 |6e3omacHOCTH nipH |TipaBuia Th. 1o pUTH |Kas padoTa
«Pemenue BBINIOJIHEHNN KauecTtBennsle  |mpaBuia § 20- |Nelc.216
IKCIIEPUMEHT JAHHOM paboThI.  |peakiuu Ha M Th 25 (pacTtBOpBI
AJIbHBIX KauecTtBeHHbIE XJIOPU/IBI, [ToBTO |X7M0pUAOB
3aja4 HA pEeaKIMH. cynbdarsl, pUTH  |HATpHA,
uaeHTuguka aleTraT-uoH U UOH § 20- |Oapus,
U0 aMMOHHUS. 22 aJIFOMUHUS,
OpPraHu4ecKu Ymerb aMMOHMS,
X" OIPENEIIATH 110 COJITHOU
HeoOpraHmyec XapaKTEepHbIM KHUCIIOTHI,
KHX CBOMCTBaM O€JIKH, IEII0YH,




Beniects» Th

TJIFOKO3Y,
TJIMLEPUH

HUTpaTa
cepedpa,
arerara
HaTpus,
TJIMIEPUHA,
TJTTFOKO3BI,
OeJka.
Nuaukarop
bl

w

Pe3eps







8.Jluteparypa u cpeacTBa 00yuyeHust
3a ocHoBy B3aT yueOHuk O. C. T'abpuensn «Xumus 11». B kadectBe
WH(OPMAIMOHHOTO MaTepHualla MCIOJB3YETCS JUIAKTHUUECKHN pa3aTOYHBIHI
MaTepuay COCTOSIIMA W3 TaOJUIl: TEPUOANYECCKON, OCHOBHBIC COOTHOIICHUS B
XUMHUHM, TpeOOBaHUS K pelIeHuI0 U  O(OPMIICHMIO pAacu€THBIX 3ajad,
OTHOCUTEIBHOM MOJIEKYJIIPHOM Macchl HEOPraHWYECKUX U OpPTraHUYECKHUX
BEILIECTB, PAJl AIEKTPOOTPULIATEIIBHOCTH HEMETANIOB, Kauye€CTBEHHBIE PEaKIMy Ha
OpraHMYecKue BelecTBa M (YHKUUOHAIBHBIE TPYMIbl, BUIBI H30MEPHH,
o0oOmaromme TaOIUIBI CPABHUTEIHLHON XapaKTEPUCTUKH TI0 BCEM H3Y4aeMbIM
TOMOJIOTHYECKUM psiiaM, oOOydYaromuil JMIAKTHUYECKUH MaTepuall IO TeMe
«CTtpoeHrne u KiIaccUPUKAlMg OpPraHUYECKUX COCAMHEHHM U  CIEIYyIOIINe
WCTOYHUKHU MH(HOPMAIIHH:

1. O. C.T'abpuensn, I'.I'. JIsicoBa «Xumus 11», Mocksa, JIpoda.

2. Ilporpamma kypca opranndeckoit xumuu. ABtop O. C. ['abpuensn

3. O. C. Tl'abpuensn. IlocoOue s yuurtens XUMHH 1O IUIAHUPOBAHUIO

yaeOHoro matepuaia B 8,9, u 10,11 knaccax.

4. O. C. TI'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas «HactonpHasi kHura

yauTtens xumun 11 kmace» Mocksa, Ipoda 2009

5. O. C. TI'abpuensn. KoHTponbHble U MPOBEpPOUYHBbIE pabOThl «Xumus 11
KJIACC.
MarepuajbHO TEXHHYECKOE O0ecreyeHue

Tabnuna «CtpoeHue aroMa

Tabin. «2nexkTpoHHbIE KOH(UTYpPAIITUHA ATOMOBY
[Tepunonnueckas cuicTeMa XUMHUYECKHUX JIEMEHTOB
Ta6nuel, monenu kpuctai. peméroxk NaCl, CO2, Cn.
Ta6muiel, Mmonenu kpuctai. pemérok NaCl

Ta6nuna «Knaccudukaius KOBaJI€HTHOMN CBSI3U»
Tabnuia « Obpa3oBaHre BOJOPOTHON CBSI3M»
Tabnuna « Obpa3zoBaHUe METALIAYECKOUN CBS3U
Monenu monexyn CH4, C2H4, C2H2, C6H6, rpadur, anmas
OO0pa31iel IpenapaToB OBITOBON XUMHUHU

Tab6n. Cxema: «M130Mepbl U TOMOJIOTHY



Monenmun CH4, C2H6, C2H4, kpucramumueckue pemérku rpadur, anmasz; HCI,
WHJUKATOPbI, OCH3UH, apadguH

KoJnekiuu ropHbIX mopoja U MUHEPAJIOB
PeakTuBbl 17151 1a00paTOPHBIX OMBITOB, MPUOOPHI

Tabmumpr  «Knaccudukamuss XUMHYECKMX peakUMid B OpraHUYecKoW U
HEOPraHUYECKOU XUMUK)

JlaGoparopHoe o6opy10BaHHE
Tabnuia « NeKTPOIUTUYECKAS TUCCOITUAIUS.

OOpa3ipl BEWECTB PA3NMYHBIX KIACCOB, KoJUleKUMH «MuHepansl», «['opHbie
noponb», «HedTe», «YTomb»

OOpa3Lbl METAJUIOB, MOJENIN KPUCTAIIMUYECKUX PEMIETOK

Tabmupt: «nexTponus», «CrnocoObl MOTyYeHHS] METAIOB

KapTouku c 3aganusimu

TaOmuupsl; qo1. TUTEpaTypa; KOJUIEKIUs yA00peHui

[IpenmeTsr ObITa, JIEKapCTBa, CMC 151 T.J.






