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MNOACHUTEJIBHAS 3AITUCKA
K paboyeil mporpaMmmMme HHIUBUIYaTLHOTO 00yUeHUS
no «XuMun» 9 Kiacc
Ha ocHoBe YMK «Xumus 8-11 knacc.» O.C. I'abpuensina

Pabouas npocpamma cocmagnena Ha ocrnoge:
- 3akoHa «OO6 obpazoBanuu B Poccuiickoii deneparum.
- Tlpuxaza Mwuno6pazoanusi P® ot 05.03.2004 N 1089 (pen. ot 19.10.2009) "O6 yTBepxkacHUN
denepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa3oBaTelbHBIX CTaHIAPTOB HAYaJILHOTO OOIIEro,
OCHOBHOTO OOIIETO U CPEeIHETO (ITOJTHOTO) 00IIeT0 00pa30BaHUS
yueonoro miana MbOY «JICOILINe1» na 2022/23 y4eOHbI# rox;

-ITpumepHO# IpOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs 110 XUMHH (0a30BbIN YPOBEHB);

-aBTopckoii mporpammel O.C.I"abpuensHa, cooTBeTcTBYIoIEH DenepaasbHOMy KOMIIOHEHTY
['ocynapcTBeHHOT0 cTaHapTa 0011ero 00pa3oBaHus U IOMyIIeHHOW MUHUCTEPCTBOM 00pa30BaHus U
Hayku Poccniickoit denepanuu.
Pabouas nporpamMma Kypca XuMuu pazpadorana k yueonukam aBtropoB O. C. ['abpuensna, 1. I'.
OctpoymoBa, C. A. CnankoBa s 8—9 kiaccoB 001eo0pazoBaTenbHbIX opranuzanuii. CTpykTypa u
cojiepkaHne pabodelt MporpaMMbl COOTBETCTBYIOT TpeOoBaHusIM DeepabHOro roCy1apCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO 00111er0 00pa3oBanus. [locobue ampecoBaHo yIUTEISIM
001eo0pa3oBaTeNbHBIX Opranu3anui, padoratonum mo YMK  O. C. I'abpuensna, 1. I'.
OctpoymoBa, C. A. CnagkoBa Xumus. Paboune nporpammel. [Ipeamernas nmuaus yae6uukos O. C.
I"abpuensna, 1. I'. Octpoymona, C. A. CnagkoBa. 8—9 kmaccsl : yue0. mocodue st o01ieodpazonar.
opranmzanuii / O. C. I'abpuensy, C. A. CnaakoB — M. : [Ipocsemenue, 2019. — 00 c. — ISBN

PaGouass mporpamMma mpeaHa3HaueHa A M3Y4YeHMS XMUMHH B 9  Kiacce  cpenHei
obmieoOpazoBarenpHOi mKOIBI o yueOHHKy O.C. [abpuensHa «Xumus. 9 kimacey. [Ipocsemenue,
2019. YueOGHUK COOTBETCTBYET (hefepaabHOMy KOMIIOHEHTY TOCYAapCTBEHHOrO 00pa3oBaTeNbHOTO
CTaHJIapTa OCHOBHOT'O OOIIEro OOpa30BaHWs MO XWMHH M peaju3yeT aBTOpckyro mporpammy O.C.
labpuensna. Bxomut B ¢enepanbHbli MepeueHb yU4eOHHMKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM
obOpaszoBanust U Hayku Poccuiickoit denepanuu K HUCIOIB30BAHUIO B 00pa30BaTEIbHOM IPOIIECCE B
0011e00pa30BaTENBHBIX YUPEIKICHHSIX.

Pabouass mporpamma uisi MHAMBUAYAIbHBIX 3aHATUH MO XuMuU COCTaBJIEHA C ONOpPON Ha
dbyHIaMeHTaNbHOE AP0 COoAepX aHHUs 00IIero oOpa3oBaHus M 33a[JaeT MEpeueHb BOIPOCOB, KOTOPHIE
NoJJIexKaT 0043aTeIbHOMY H3YYEHHIO KaK B OCHOBHOM HIKOJIE, TAK U B MHAMBHUAYyaJIbHOM OOy4YEHUH,
Mo3TOMYy B pabouell mporpamMme Ui WHAMBUAYAIbHBIX 3aHATUNA COXpaHEHA TPAAUIMOHHAS IS
POCCHUICKOM IIKOJIbI OpUEHTAIMS Ha (PyHAAMEHTaIbHBINA XapaKkTep 00pa3oBaHusl.

Memoouueckue acnekmul UHOUBGUOYATbHOZ20 00YUeHUS HA 0OMY:
I/IHI[I/IBI/II[yaJ'IBHOC O6yq€HI/I€ Ha 1OMY BEACTCA C YUCTOM JAaHHBLIX O COCTOSAHUU 300POBbA,
MICUXUYECKUX U (PU3NUECKHX BO3MOKHOCTEH 00yJaromerocs, B CTpPOroM COOTBETCTBHUH C
MCIUIHUHCKUMH PECKOMCHIAIUAMMU.

NuauBuayanbHOe 00yUeHHe JeTel Ha 10My:

OCYILIECTBIISIETCSI B COOTBETCTBUM C WHAWBUAYAJIbHBIMH  Y4E€OHbIMU IJIaHAMHU IO
00pa30oBaTeNIbHBIM MPOTrPaMMaM, CKOPPEKTUPOBAHHBIM JUISl KQXKJI0TO YUCHHKA,
peIyCMaTpUBAIOIIUM TOJHBIH 00BEM COAEpIKaHUS CPEIHETro 0011e00pa30BaTEIbHOIO YUPEKACHUS.



Ilpuopumemmnovimu memooamu SBISIOTCS UHAUBUAYAIBHBIN MOJIX0, JUYHOCTHO —
OpPUEHTUPOBAHHAS OPraHU3aLMs 3aHATHM.

Jnst uzyueHust XuMuu B 9 kJacce oTBoauTcs 1 yaca B Hepaento, Bcero 34 yacoB

HN3yueHne XWMMHMH HA CTVIIEHM OCHOBHOI'O 00IIero 00pa3oBaHUA HalpaBJICHO Ha

IOCTHKEHHE CJIeNYIOIINX HeJIei:
* O0CBOEHHE BA)KHEHIINX 3HAHUI 00 OCHOBHBIX ITOHSATHUAX U 3aKOHAX XUMHU, XUMHUYECKOU

CHMBOJIHKE;

* OBJIaJIeHHEe YMEHUSAMM HAOJI01aTh XUMUYECKHUE SIBJICHUS, TPOBOJUTH XUMUYECKUN
SKCIIEPUMEHT, POU3BOJAUTH PACUETHI HA OCHOBE XUMUYECKUX (DOPMYIT BELIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIIU;

* pa3BUTHE MO3HABATEIHHBIX MHTEPECOB U MHTEIIEKTYaIbHBIX CIOCOOHOCTEH B IIpoIiecce
MIPOBEACHUS XMMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOATEIILHOTO MIPUOOpETEHUs 3HAHU I B
COOTBETCTBUH C BO3HUKAIOUTUMH KU3HCHHBIMU MTOTPEOHOCTSAMU;

* BOCIHMTAHHME OTHOLIEHUS K XMMHUU KaK K OJJHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00II[e4eNIOBEYeCKON KYJIbTYPHI;

* MpPUMeHEeHHE MOJTYYEeHHbIX 3HAHUM U YMEHUI 111 0€30MaCHOT0 UCTIOIb30BAHUSI BEIIECTB U
MaTepHajoB B OBITY, CEILCKOM XO3HUCTBE U HA IPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B
MOBCEIHEBHOW KU3HU, MPEIYIPEXKACHUS SIBJICHUM, HAHOCIIIUX BPE 3I0POBBIO YEIIOBEKA U
OKpY>Karoleu cpese.

TpeGoBaHKs K YPOBHIO NOJATOTOBKY VUEHUKOB:

B pe3yabTaTe N3Y4YCeHHUSA XUMHUH YYCHUK JOIKEH

3HATDb

. XMMHYECKYI0 CHMBOJIUKY: 3HAKH XUMUYECKHUX JIEMEHTOB, (POPMYJIbI XMMUYECKHUX BEIIECTB U
YpaBHEHUS XUMHUUECKHUX PEaKIIHii;

b Ba)KHelilIne XUMHYeCKHe MOHATHS aToOM, MOJICKYJia, XUMHUYCCKas CBA3b, BECHICCTBO U €I0
arperaTHbIC COCTOSAHMA, KHaCCI/I(I)I/IKaLII/DI BCIICCTB, XUMHUYCCKUC PCAKIIUN U UX Knaccu(bmcaum{,
SJICKTPOJUTHUYCCKAA TUCCOLUalys,

b OCHOBHBIC 3AKOHBI XUMHHM: COXPAHCHUA MACChI BEIICCTB, ITIOCTOAHCTBA COCTAaBa,
HCpI/IOIII/I‘-ICCKI/Iﬁ 3aKOH;,

yMeTh

b Ha3bIBATb: 3HAKH XUMUUYCCKHX DJICMCHTOB, COCIMHCHHNA N3YUYCHHBIX KJIIAaCCOB, TUIIbI
XUMHUYECKHUX PEaKIIMi;

. 00BACHATH: (PU3MUECKHUI CMBICII aTOMHOTO (ITOPSAAKOBOT0) HOMEPAa XUMHUECKOTO 3JIEMEHTA,
HOMEPOB T'PYIIIBI U IEPHOAA, K KOTOPbIM OH IIPUHAJICKUT B iepruoauueckoi cucreme .M.
MenpeneeBa; 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB 3JIEMEHTOB B IIPE/IENIax MaJIbIX MEPUOJIOB U
IJIaBHBIX MTOATPYIIT; IPUYMHBI MHOTOOOpa3usl BEIIECTB; CYIIHOCTh PeaKLuil HOHHOTO OOMEHa;

. XapaKTepPU30BaTh: XUMUYECKHE 3JIEMEHTHI (0T BOJIOPOJA /10 KaJbIMs) HA OCHOBE UX
M0JIO’KEeHHUs B iepuoanyeckoit cucteme .M. MenneneeBa u 0coOEHHOCTEHN CTpOEHUS UX
aTOMOB; CBSI3b MEX/ly COCTaBOM, CTPOCHUEM U CBOWCTBAMHM BELIECTB; OOIINE CBONCTBA
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCUICCTB,

. onpeaeasiTh: COCTAB BEIIECTB MO UX (HopMysIaM; MPUHAISKHOCTD BEIIECTB K ONPEIETIEHHOMY
KJIACCY COEIMHEHUH; BAJICHTHOCTb U CTENIEHb OKUCIICHUSI 2JIEMEHTOB B COCIMHEHUSX;

. COCTABJATD: (POPMYJIIBI OKCHIOB, BOJOPOJHBIX COSAMHEHUI HEMETANIOB, THAPOKCH]IOB, COJIEH;
CXEMbI CTPOCHUSA aTOMOB IICPBLIX ABAAATH 3JICMCHTOB HCpHOHHHGCKOﬁ CHUCTCMbI, YPaBHCHUA



XUMHUYECKUX PEaKIInii;
o o0pamaTbesi C XUMUYECKON TTOCYI0H 1 1a00paTOPHBIM 000PYTI0BAHUEM;

. PACNO3HABATH ONBITHBIM MyTEeM: KUCIOPOJI, BOJOPOI, YIVIEKHCIIBIN I'a3, aMMHUAK; PaCTBOPBI
KUCJIOT U IIEJI0YeH, XJIOpUI-, CyIb(aT-, KapOOHAT-NOHBI, HOHBI AMMOHHS;

hd BBIYUCIATL: MaCCOBYIO JOJIIO XUMHUYECKOI'0 3JIEMEHTA I10 cbopMlee COCANHCHUA; MACCOBYIO
AOJIIO paCTBOPCHHOI'0 BCUICCTBA B paACTBOPC; KOJIMYCCTBO BCUICCTBA, 00BEM HIIH Maccy 1o
KOJIMYCCTBY BCIICCTBA, O6’I:>€My HJIM MacCcCe pCarcHTOB WJIK NPOAYKTOB PCAKIINU;

HCIOJIL30BATH NIPHOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOI 1eATeJILHOCTH U
NOBCEJIHEBHOM KH3HHU 1JI:

. 0e30macHOro odpaleHus ¢ BeleCTBaMU M MaTepuaiamy;
AKOJIOTMYECKH TPAMOTHOTO ITOBEJICHUS B OKPY KaIOLIeH cpeie, IKOIbHOU 1a00paToOpuu U B OBITY.
Kpurtepun 1 HOpMbI OLICHOK 3HAHUI, YMECHH I, HABBIKOB Y4ALIMXCS
OueHka yCTHOIO OTBETa

OrMeTKa «S»: OTBET MOJIHBIM U NPaBUIIbHBINA Ha OCHOBAaHUM M3YYEHHBIX TEOpPHUH, MaTepua
U3JI0KEH B OINPEACIICHHONW JIOTMYECKOW IMOCIEN0BATENIbHOCTH, JINTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSITEIIbHBIN.
OrMeTKa «4»: OTBET NOJHBIA W NMPAaBUIbHBIM HAa OCHOBAaHMM W3YUYEHHBIX TEOpUN, MaTepual
U3JI0KEH B OIPENEICHHON JIOTMUECKOHN IOCIIENI0BAaTENIBHOCTH, TP 3TOM JOIYILEHBI 1BE — TPH
HECYIIECTBEHHbIE OIINOKH, UCTIPABIEHHbIE TI0 TPEOOBAHUIO YUUTEIS.
OtmeTka «3»: OTBET MOJHBIM, HO MPH 3TOM JOMYIIEHAa CYIIECTBEHHAas OLIMOKAa WM OTBET
HEIIOJIHBIHN, HCCBS3HBII.
OrmeTKa «2»: mMpU OTBEeTE OOHAPYKEHO HEMOHMMAHHE YYallerocss OCHOBHOTO COJEpXKaHUs
y4eOHOro mMarepuajia Wik JIOMyLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YYAILIUICS HE MOXKET
WCIIPABUTH ITPU HABOJAIIMUX BONPOCAX YUUTEIS.

OueHka KOHTPOJIbHBIX PadoT
OT1MeTKa «5»: OTBET MOJHBIA U TPABUIIBHBIN, BO3MOKHA HECYIIECTBEHHAS OITHOKA.
OTMeTKa «4»: OTBET HETIOJHBIN UJIH JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK.
O1MeTKa «3»: paboTa BHITIOJIHEHA HE MEHEE YeM Ha TOJIOBHUHY, JOIYIIeHA OJTHA CYIIeCTBCHHAS
OIMOKa ¥ MPHU 3TOM JIB€ — TPU HECYIIECTBEHHBIEC OIIMOKH.
OrMeTKa «2»: paboTa BHIOJHEHA MEHBIIE YeM Ha IOJOBUHY WM COAEPKHUT HECKOJBKO
CYIIIECTBEHHBIX OIIHOOK.

OneHka yMeHHii pemiaTh 3a1a4u
OrMeTKa «5»: B JOTHYECKOM PACCYXICHHH W PEHICHHHM OIIMOOK HET, 3ajJada pelieHa
paIoHaIbHBIM CIIOCOOOM.
OtmMeTKa «4»: B IOTHYECKOM PACCYKICHUN M PEIICHUH HET CYIIECTBEHHBIX OIMIMOOK, HO 3a7a4a
pemeHa HC paI_II/IOHaHLHBIM CHOC06OM Nniin ,Z[OHYH_ICHO HC 60.]166 ABYX HCCYU.[GCTBCHHBIX OH_II/I6OK.
Ormerka «3»: B JIOTHYECKOM PACCYXICHHM HET CYIIECTBEHHBIX OMIMOOK, HO JOIMyIIcHA
CymeCTBeHHaH OIJ_II/I6K3. B MAaTCMATHUYCCKUX pvaeTax.
OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OIIMOKU B IOTHUYECKOM PACCYKIACHUU U PCIICHHU.

OneHka 3KCIIepUMEHTAJIbHBIX padoT
O1mMeTKa «S5»: pa60Ta BBIITIOJIHCHA ITOJTHOCTBIO U MPABUJIBHO, CACTIaHbI ITPABUJIBHBIC Ha6J'IIO)I€HI/I$[
U BBIBOJIbI, SKCIIEPUMEHT OCYILIECTBIIEH IO IJIaHy ¢ y4eToM Thb, mposiBiI€Hbl OpraHM3alluOHHO —
TPYZOBBIE YMEHUA.
OtmeTka «4»: paboTa BBINONHEHA NMPaBUWIBHO, CENaHbl NPAaBUIbHBIE BBIBOJBI U HAONIOICHHUS,
HO IIPpXU 3TOM 3KCIICPUMCHT IMPOBCACH HE IMOJTHOCTHIO WJIN JOIMYIICHBI HCCYIICCTBCHHBIC OIIINOKHU B
paboTe ¢ BelecTBaMHu.




OrMmeTrka «3»: paboTa BBINOJIHEHA MPABWIBHO, CJEJIaH JKCIEPUMEHT HE MEHee YeM Ha
MOJIOBUHY, HO JIOMYyIIEHA CYIIECTBEHHAs OIIMOKa B XOJE JKCIIEPUMEHTa, B OOBACHEHHH, B
odopmiieHnH padboThI, B coOmoennu pasui Th.

OrMmeTKa «2»: ONYIIEHBI JIBE U 00Jiee CYLIECTBEHHbIE OIIMOKM B XOJ€ 3KCIEpUMEHTa, B
00BbsICHEHUH, B 0(hOPMIICHHH paboThI, B cOOM0aeHNY ipaBui Th npu paboTe ¢ BemecTBamMu.

YueOHO-MeTOANYECKOE 00ecTIeUeHNe:

YMK «Xumusa. 9 knacce»

1. l'abpuensan O. C. Xumus. 9 knacc : yueb. mist obmeoodpaszosat. opranuzanuii / O. C. T'abpuenss, U.
I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2019

2. Tabpuensn O. C. Xumusa. Meroauueckoe mocobue mns 9 kmacca : yuyed. mocoOue JuIs
obmeooOpazoBar. opranuzammii / O. C. I'abpuensn, M. B. Axkc€noa, U. I'. OctpoymoB. — M.:
ITpocemenue, 2019

3. Tabpuensa O. C. Xumms. COOpHUK 3amad W ynpakHeHwd. 9 kimacc : ydel. mocoOue ist
oOmeobpaszosar. opranuzanuii / O. C. 'abpuensn, U. B. Tpury6uak. — M.: IIpocsemienue, 2019

4. T'abpuensan O. C. Xumus. Terpaab nms 1abopaTOPHBIX OMBITOB M MPaKTUYECKUX paboT. 9 kiacc :
yue0. mocobue ansi obmeoOpazoBar. opranmsanuii / O. C. I'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: IIpocBemenne, 2019

5. T'abpuensu O. C. Xumus. Pabouas terpanp. 9 knacc : yaed. nocobue i o0mmeo0pa3osar.
opranmzarnuii / O. C. I'abpuensu, C. A. Cnagkos, U. I'. OctpoymoB. — M.: TIpoceemenue, 2019

Menuapecypchnl:
1. Enunsie oOpazoBatenbHbBIE pecypchl ¢ caiita www. school-coolection.edu.ru
(enMHOM KOJUICKIIMK 00pa30BaTEIIbHBIX PECYPCOB)

2. CD «Heopranuueckasi XUMUS», U3IATEIBCTBO «YUUTEIb

CD «Oprannueckasi XuMHsD», U3ATETHCTBO «Y YUTEIb

CD «OO01m1ast XuMus», U3ATEIbCTBO « Y YUTEIb)»

CD «XuMHS 3JIEMEHTOBY, U3JATEIILCTBO « Y UUTEIIbY

Xumus. [Ipocsemenne «Heoprauuyeckast XuMus»,. 8 kiacc. (Ha 2-X IUCKax)
Xummus (8-11 knacc). BupryansHas tadoparopust (yaeOHOE 2IEKTPOHHOE U3aHHE)
CD «Xumus 8-11 xnaccey, bubnnoreka 371€KTPOHHBIX HAIJIAAHBIX TOCOOUH.

CD Camoyuutens «Xumust a1 Bcex» (8-11 kmacc)

10. CD «Tpenaxxkep Mo XUMHUHU, TECTHI JIJIsI MOATOTOBKH K SK3aMEHaAM)

00N L kW

MaTepnanbﬂo-TeXHuquKoe u nﬂgpopMaguonno-TexnnquRoe obecneueHme:

1. Cneumanu3upoBaHHBIN KJIACC XUMUU (JTAOOpPAHTCKas, BHITSDKHOU HIKa(,
CIeIMaTU3UPOBAHHBIE CTOJIBI, HEMEJIOBAs JJOCKA).

2. Crenppr:
-«Ilepnonnueckas cucrema /.. Menneneesa»

-«Tabmuma pacTBOPUMOCTIY
-«Knaccudukanus HeoOpraHu4ecKuX BEIIECTB
-«OCcHOBHBIE eIMHUIIBI U3Mepenus B cucteme CH»
-«Maaukarops»
-«TexHrka 0€301aCHOCTH
-ITopTpeThl y4eHBIX-XUMHUKOB

3. XuMuueckoe 000pyI0BaHUE U PEAKTHBHI.


http://www/

4. IIpoTrBONIOKapHAasi CUTHAIU3ALIUS.
5. lHTepakTuBHOE 000PYI0BaHNE KOMIIBIOTEPHOTO Ki1acca, MHTepHeT pecypchl 1 CD  nuckw.

YuebHoe U yueOHO-MeTOAMYeCKOoe o0ecriedeHne

JlonoIHUTeIbHAS JTUTEpaTypa:

Nzydaem xummio B 8 kimacce: mupakrndeckoe rnocoome k yueOHnky O.C. 'abpuensna «Xumwus. 8

KJIacC» JJIA yYallluXcs U yuurtenen — 5-e uzf., ucnp u gom. — Mocksa: «bJIMK u K», 2004. — 224c.

JunakTraeckue KapTouku-3aaaHus mo xumun: 8 kinacc: k yueouuky O.C. ['abpuensna Xumus. 8

knace» / H.C. ITaBnosa. — M.: M3gaTenbcTBO «OK3ameny, 2004,

Xomuenko U.I'. Pemenune 3aga4a mo xumuu. — M.: OOO «M3natensctBo Hosast Bomnay, 2005.

I'munka H.JI. O6mas xumust. M3gatensctBo «Xumus», 1979

N3meputenu — KOHTPOJIBHBIE U POBEPOUYHBIE pa0OThI COCTABJIEHBI C UCIIOIH30BAHUEM ITOCOOUS:
Xumusl. 8 Kacc: KOHTPOJIbHBIE U MPOBEepOoYHbIe padoThl kK yuebnuky O.C. ['abpuemnsaa «Xumusi.

8 kimace» / O.C. TI'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — 8- uszz., crepeoturn. — M.: Jlpoda,

2010.



Iloypounoe nnanuposanue UHOUBUOYAIbHOZ0 00YUeHUs no Xumuu, 9 Kracc,
(1 uaca ¢ neoento, 6ceco 34 uacos), YMK O. C. I'abpuensana

1llysaes /Imumpuii
NeNe DJ1eMeHTHbI ColepKaAHMS TpeOoBaHUS K YPOBHIO IOATOTOBKH BbINIYCKHUKOB Jloma Jdara
wa | Kon- Tema ypoxa LIHEee
60 3aJaH
9acoB e
Iloemopenue ocrnosnvlx 6onpocoeé Kypca 8 knacca u ésedenue 6 Kypc 9 knacca (3)
1. la. XapakTepucTHKa 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB | 3HATH/IIOHMMATb: §1,
XAMUYECKOTO dJIe- aTOMOB MPOCTBIX  BEMECTB W | [ Xumuueckue nomamus: ymp. 1
MeHTa. UHCTpyKTaX | COeAMHEHUH, 00pa3oBaHHBIX | BELIECTBO, KJIACCU(UKALNA BEIIECTB.
10 TEXHUKE XUMHYECKHMHU 3IEMEHTaMU B | YMeThb:
GesomnacHoCTH npegenax IaBHeIX moarpynn U | U nassieams:
MEPUOJIOB  TMEPUOJIMYECKON cucTteMe | COCAMHCHUS U3yYCHHBIX KJIACCOB;
.. Menneneesa. IMnan | U xapaxmepuszosamp:
XapAKTEPUCTHKH XUMHUeCKoro | XMMHYECKHE 3JI€MEHTHl (0T BOJOPOJA 10 Kajbliksi) HAa OCHOBE MX
SIIEMEHTA. XapaxTepucruka | MONOKEHHs B mepuosmyeckod  cucreme  JLU.Menneneesa  u
XUMHYECKOTO dneMeHTa-MeTaia, | 0COOCHHOCTH CTPOCHHS X aTOMOB;
XapakTepucTuka xumuyeckoro | H onpedenamy: ) 5
AeMEHTA-HEMETAIIIA. MPUHAAIIEAKHOCTD BEIICCTB K ONPEIEIEHHOMY KJIaCCy COCAUHEHU;
O cocmagnamo:
CXEMBbl CTPOCHMSI aTOMOB MEpBbIX 20 3JIEMEHTOB MNEPUOAUYECKOU
cucremsl [I.11.Menneneena
2. 1. CBoiicTBa OKCHIOB, YMeTh nucaTh ypaBHEHUS, -3HATh: XMUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX § 1, ymp.
OCHOBaHUi1, KUCIIOT XapaKkTepu3yIolue CBOWCTBa BelIeCTB. BO3MOXKHOCTB MPOTEKAaHUS PEaKLUi HOHHOTO OOMEHa. 6,8,9
u conelt B cere TOJl | snexkrponutoB B cBete TO/I. -YMeTh: 3aIIUCHIBATh YPABHEHUS] XUMUYECKUX PEAKIUN B
Y OKUCIICHUS ['eneTnueckue psaapl METAIIA U MOJIEKYJISIPHOM Y HOHHOM BHJI€; COCTaBIIATh JIEKTPOHHBIN OaliaHc
BOCCTAHOBJICHUS HeMeTaia st OBP; onpenensiTe OKUCIUTEND U BOCCTAHOBUTEND.
-YMeThb: cOCTaBIIAThH (POPMYJIbI HEOPTAHUYECKHUX BEIIECTB U3YUCHHBIX
KJIACCOB, 3aMMChIBaTh YPAaBHEHUS PEaKIHi C UX yYaCTHEM.
3. 1u. AmdorepHbie [TonsiTHE O MEPEXOTHBIX IIEMEHTAX. -3HATh: MOJIOXKCHHE METaJUIOB M HEMETAJJIOB B IEPUOIUYECKOM
OKCHIIBI U AmdorepHOCTh. ['eHETHYECKHI P cucreme JI.M1.MenneneeBa §2,
THPOKCHIBI MIEPEXOTHOTO JIEMEHTa -YMeTh: COCTaBIATh TEHETUYECKHE PSIIbI METAJIIIOB M HEMETAIJIOB, ymp.1-3




MEPEXOIHOTr0 BJIEMEHTA.

Tema 1. Memannwt (8 uacoe)

1 lu. [Tomoxxenune Me- | [lomokeHne MeTamioB B MEpPHO- | YMeETh: §3.4,
(@) TaJUIOB B IIEPUO- | IMYECKOM  CHCTeME  XMMHUYECKHMX | O xapaxmepuzoeamb: y.1-6,
JIMYECKOM CUCTEME U | AJIEMEHTOB J. M. Menieneepa. | HOIOKEHAE METAUIOB B IEPHOJMYECKOH CHCTEME XUMHMYECKHUX | §5
HX ¢pusuueckue | OcoGeHHOCTH  cTpoeHHss  aromoB | d1eMeHToB JI.1.Menzeneesa 1 0COOEHHOCTH CTPOEHHUS MX aTOMOB;
CBOMCTBA MeTamnoB.  Meramiudeckas — Kpu- | 00mue GpusHuecKue CBOMCTBA METAJLIOB;
cTajulndeckas  pemérka M Me- | CBA3b MEKIy (U3MYECKMMH CBOWCTBAMH M CTPOECHMEM METAILIOB
TayIMYeckas  XMMHUYecKas  CBsi3b. | (METaITMYecKas CBS3b, METAIUTMYECKAS KPUCTAINTHIECKAsT PEIIETKA).
OO6mue (husnueckue CBOICTBa
METAIJIOB. 3HAYeHHE METAIOB B
pPa3BUTHH YeJI0BEYECKOU LIUBH-
JIU3AIUH.
2 1. XuMHAdecKue OO0mue pu3nveckrne CBOMCTBA YMeTh: §8,
5) CBOICTBa METAJUIOB. | METAJJI0B. 3HAUEHHE METAJJIOB B O xapaxmepuzosamb: ymp.4,.5
Pa3BUTHUH YETIOBEUECKOM IMBUIIM3AIUU | XUMHUYECKHE CBOMCTBA METAILJIOB;
XuMHUYeCcKre CBOMCTBA METAJNIOB Kak O cocmagnamep:
BOCCTAHOBHUTEIICIA. YpaBHEHHUSl peaklMil, XapakTepu3ylolMe XHUMHUYECKHE CBOWCTBa
METAILIIOB B CBETE  TMpEACTaBICHUH 00 OKHCIIUTEIIBHO-
BOCCTaHOBHUTEILHBIX peaKImsIX u X ITOJIOKECHHUS B
JNEKTPOXUMHUYECKOM  DPSIIy — HampsDKeHW  (B3auMojeicTBuHE ¢
HEMeTaJUTaMH, KHCITIOTAMH B COJISIMH ).
3 lu. Merannsl B mpupojie. | HaxoxaeHnne MeTauioB B MpUPOJE. | 3HATH/MOHUMATD: §7,
6) Croco0st monryuenusi | CriocoObI MOTyYeHUs] METAJUIOB: Upo- | O  xumuueckue nonamus: y1-4
MetasuioB. CruiaBhl. , THOPO- H© DIEKTPOMETAJLIyPIHsl. OKHCJIIHUTEIIb U BOCCTAHOBHUTECIIb, OKHCJICHHUEC N BOCCTAaHOBJICHHE. §9
CnuiaBsl, ux KJIACCU(UKAITHS, Ymern:

CBOICTBA 1 3HAUCHHE.

O cocmaensams:
YpaBHEHUSI pEaKIHU BOCCTAHOBICHHUS METANIOB M3 HX OKCUIOB

BOJI0pOJIOM, okcuoM yrieposa (1I), amromunnem




4 l4. [enounsie metamutel | CTpoeHue aTOMOB LIEJIOYHBIX | YMETh: §11,
@) Y UX COCAUHCHHUS . MetauioB. Illenounsie Metamisl — | O wuassieams: y.1-2
MIPOCTHIC BEIIECTBA, UX q)HSI/I‘ICCKI/IC u | COCANHCHUS HICJIIOYHBIX METAJIJIOB (OKCI/II[I)I, TUAPOKCUBI, COJ'II/I);
XUMUYECKUe cBoMcTBa. Baxueimme | O o00vacuamep:
COENMHEHHS IIETOYHBIX METAUIOB — | 3AKOHOMEPHOCTH  M3MEHEHHMsI CBOWCTB  LIEJIOYHBIX ~METAUIOB B
OKCHIBI, THAPOKCHUABI W coiu, wux | HNPeAciiax TJIaBHOM MOATPYIIIIBL;
CBOICTBA ¥ TIPUMEHCHHE B HApO{HOM | CXOJCTBA H Pa3IM4Hs B CTPOCHUH aTOMOB LICIOYHBIX
XO3SIHCTRE Kalluii) 10 WX TOJIOKEHUIO B MEPUOINYECKON CHCTEME XUMUYECKHX
METAJIJIOB;
O xapaxmepuzoseams:
MIEIOYHBIC METAILIBI (JTUTHH, HaTpwii, nemenToB .M. Menneneena;
CBSI3b MEXAY COCTaBOM, CTPOCHHEM U CBOHCTBAMHU UICIOYHBIX
METaJIJIOB;
O cocmagnamob:
YpaBHEHHS XHMHUYECKHX PpEeaKIMii, XapaKTepu3ylolllue CBOMCTBa
HIEJIOYHBIX METAJIJIOB, UX OKCHIOB U THIPOKCHIOB;
O UcCnob3oeamy  npuodpeménHvle 3HAHUA 6  NPAK-
MUuecKol 0essmeabHOCHU U ROBCEOHEBGHOIL HCUZHU:
NaCl — xoHCepBaHT MUTIEBHIX POTYKTOB
5 1. [lerounozemensubie | CTpoeHHE aTOMOB ETOYHO3e- | YMeTh: §12,y1-
®) METAJIbl M WX | MEIBHBIX  METAJLJIOB. Ienouyno- | O Hazvleams: 3
COCIUHECHUS 3eMeJIbHbIE MeTaJlJIbl — IIPOCTEIC COCAUHCHUA LICIIOYHO3€MCEIIbHBIX MECTAJIJIOB (OKCI/IILBI, TUAPOKCHU/BI,
BEmleCTBA, MX  (HU3MYECKMe ¥ | COIM);

XHMHYECKUE CBOWCTBA.

O oo0vacuame:
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB IIEIOYHO3EMEIIBHBIX METAJLJIOB

B IIpEJIeNIax TIABHOM MOATPYIIIBL;
CXOJICTBa U pAa3jINyudig B CTPOCHHH AaTOMOB IIEIOYHO3EMEIbHBIX
METAJIIOB;

O Xapaxkmepusoeamas:
MCJI0YHO3EMEIIBbHBIC METAJIJIbI 110 HMX IIOJIOKCHUIO B nepno;mquKoﬁ

cucteMe xumuueckux annementoB J[.1.Menaeneena;
MEXKIY
JIOUHO3EMENBHBIX METAJIIOB;

CBA3b COCTaBOM, CTpOCHUEM u CBOMCTBaMH me-

O cocmaenams:

YpaBHEHHS XHMHYECKMX pPEaKIWi, XapaKTepHu3yIOIHe CBOICTBa




IIECJIOYHO3EMEIJIbHBIX METAJIJIOB, UX OKCUIO0B U TUAPOKCUIOB

6 l4. Amomunanit u ero | CtpoeHue aToMa amoOMUHMA. | O  Hazvieams: §13,V.
9) COETTUHEHHUS dusnyeckue M XUMHYECKHe CBOWCTBA | COCIMHEHMS AFOMUHUS [0 MX XUMUYIECKUM (popMyJiaM; 6,7
aTIOMUHUASA - TIPOCTOTO BemiecTBa. | W xapakmepusosamo:
O6nacTd NpUMEHEHHs — anOMuHMs. | AUOMUHHI 10 €0  NOJOXKCHHIO B  NCPHOIAMYCCKON  CHCTEME
T[IpHpOIHbIE COCIMHEHHs AMOMUHHMsA. | XMMHUYCCKHX sneMenToB .M. Menneneesa;
Coedunenus amomunus - okcuo u | PU3AYECKHE U XUMUYECKHE CBOWCTBA AIIOMHUHUS;
auopoxcuo, ux amgpomepnviti xapak- | H cocmaename: 5 5
mep YpaBHEHHS XUMHUYECKUX PEaKIWi, XapaKTepu3yIOIHe CBOICTBa
AFOMUHMUSL.
Ymern:
U nazvieams:
COCJIMHCHHSI ATFOMHUHUS 110 KX XUMHUYECKUM (POopMyJiam;
O xapaxmepuzoseams:
ATIOMHUHUM 10 €ro IOJIOKCHHI0O B  TEPUOJMYECKOH  CHUCTEME
xuMuueckux 3nemeHToB 1.11.Menneneena;
(du3NYECKUE U XUMHUYCCKUE CBOMCTBA AJTIOMUHHS;
O cocmaenamo:
YPAaBHEHUS XUMMUYECKUX PpEaKLUUd, XapaKTepU3yHOIIMe CBOMCTBa
AITFOMUHUSL.
7 1. Kenezo u ero | Crpoenne aroma xene3a. CrerneHu | YMeThb:
(10) COE/IMHEHHS. okucnenus kenesa. Ousuueckue u | O xapakmepuzosams: §14,
XUMHYECKHE CBOMCTBA JKejeza — | XMMHUYECKHE CBOMCTBA JKejie3a M €0 COCIMHCHUIA, y.2,4,5
MPOCTOTO BEIECTBA. O6mactu | O cocmaenamo: Coobie
IIPUMEHEHNS JKelle3a. YpaBHCHHS XUMHYCCKUX PEAKIUH, XapaKTepH3YIOIIMe CBOMCTBA | mpe
Okcuapl W eudpokcudvl  kenesza. | METAUIOB U UX COC/IMHCHUH,
Tenemuueckue psaow Fe* u F*. | U oopawamsca:
Baoicneiiwiue coni scenesa C XUMHUYECKOH MOCY01 1 1a00paTOPHBIM 000pyIOBaHUEM;
- UCnONb306amMb  NPUOOPEMENHbIE 3HAHUA 6 HpAK-
MUYECKoll 0eameabHOCIU U NOBCEOHEBHOU JHCUSHU OJ1A:
0e30MmacHOro 00paIICHHS C BEIICCTBAMH.
8 lu. Pemrenue 3amay Ha Pemmenue 3a1a4 Ha BBIXOJ MPOIyKTA pe- §5, y.3
(11) BBIXOJ IPOJIyKTa pe- | aKIUH OT TECOPETUUECKU BO3ZMOKHOTO. §13, y.7
aKIUu OT
TEOPETUIECKU
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BO3MOJKHOI'O.

Tema 2. Hememannwt (13uacoes)

1 1. OO6mas [TonoxkeHne  HeMmeTalsIoB B Ie- | 3HATH/MIOHMMATD: §15-16
(12) XapaKTepUCTUKA PHOAMYECKOM CHUCTEME XUMHYECKHX | U Xumuueckyro cumeonuxy: ynpl,2,3
HEMETAJJIOB. 3JIEMEHTOB JAN. MenneneeBa. | 3HAKH XUMHUYCCKHUX 3JICMCHTOB-HEMETAILIIOB.
OcO0GEHHOCTH ~ CTPOEHHS ~ aTOMOB | YMeTh:
HEMETAIJIOB. Onextpo- | O Hasvieamsp:
OTPHIATENBHOCTh, ~ PAA  JIEKTpO- | XMMHUCCKHE JIEMEHTBI-HEMETALIBI [0 HX CHMBOJIAM;
oTpunaTensHoctd.  Kpucrammmgeckoe | © 00vacHamy:
CTpOeHHE HEMETANIOB — MpocThIX | AKOHOMEPHOCTH M3MEHEHHUS CBOHCTB HEMETAIUIOB B NPE/eNaX Malbix
BemiecT. Anromponus. ®usnueckue | TCPUOAOB H TTIABHBIX MOATPYIIIT,
cBoiicTBa HemeTanmnoB. CocTaB BO3- | = XApaKmepusoeamv:
nyxa. HEMETAIJIBl MalblX MEePHOJOB HAa OCHOBE WX IIOJIOKEHHUS B
MEPUOJNYECKON CUCTEME XUMUYECKUX 31eMeHTOB [[.M1.MeHeneena;
0COOEHHOCTH CTPOEHHS aTOMOB HEMETAJIIIOB;
CBS3b MEXAY COCTaBOM, CTPOCHHEM (KPHUCTAIUIMYECKUE PEIIETKH) U
CBOMCTBaAaMH HEMETAaJIJIOB — MMPOCTHIX BCIICCTB,
O onpedenamp:
TUII XUMHYCCKOH CBA3U B COCAMHCHUAX HEMETAJIJIOB.
2 lu. Bognopon, ero | JIBoMCTBEHHOE TMOJIOKEHHUE BOJOPOAa | 3HATH/IMOHUMATH: §17 ynp4
(13) ¢du3rueckne u|B MEPUOANYECKOM cucreMe | U Xumuueckyr cumeonuKy:
XUMUUYECKUEC XUMHNYECKUX 3JIEMEHTOB | 3HAKH XUMHNYCCKUX DJICMCHTOB-HEMETAJIJIOB.
CBOMWCTBA. O V.Menneneea. @Dusnueckue u | YMeTh:

XHUMHUYECKHE CBOHCTBA BOJOpoaa, €ro
IMOJIy4ucHHUC, MNPUMCHCHUC.

Pacno3znaBanue Bomopoaa.

O Ha3zvlieamo:
XHUMHAYECKHE DJIEMEHTHI-HEMETAIIIBI IT0 KX CHMBOJIaM;

O ob6wvacuame:
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB HEMETAIJIOB B TIPEIEIaxX MaJIbIX

MEPUOJ0B U INIaBHBIX MMOATPYIIIT;

O xapaxmepusoeams:

HEMCETAIIbI MaJIbIX IeEpruoa0oB Ha OCHOBC X II0JOXKCHUS B
MEepUOMYECKON chucTeMe XUMUuieckux 3iemMeHToB [[.M1.MeHeneena;
0COOCHHOCTH CTPOCHUS aTOMOB HEMETAJLIIOB;

CBSI3b MEKAY COCTABOM, CTPOCHHEM (KPHCTAUIMYECKUE PEIIETKH) M

CBOMCTBAaMH HEMETAJIOB — IIPOCTHIX BEILIECTB,
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O onpedenamyp:
THUT XUMHYECKOH CBA3U B COEAMHEHUAX HEMETAIIIOB.

(14)

1u.

OOmas
XapaKTEPUCTHUKA
rajJoreHoB  H
COCIMHCHUM.

nux

CTpOCHI/IC aTOMOB TaJOI€HOB H HX

CTCIICHU OKHCJICHHA. CTpOCHI/Ie

MOJICKYJT TalloreHOB. (Du3nueckue u
CBOMCTBa

XUMHUYCCKHUEC TaJJOr€HOB.

HpI/IMeHeHI/Ie TaJIOIrCHOB n nux

COG,[[I/IHGHPIIZ B HApOAHOM XO3SMCTBE.

peakuusx;
O cocmaenamep:
YpaBHEHUSI XUMUYECKUX PEAKIUN 3HATH/MIOHUMATD:
O xumuueckue nonamus:
XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENIbHAsg aTOMHas U
MOJIEKYJIIpHAsl MAaccChbl, OKACIUTENIb U BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAHOBJICHUE.
Ymern:
O obvacuamo:
JIBOMCTBEHHOE IMOJIOKEHUE BOJOpPOJa B TMEPUOJAYECKON CcUCTEMe
xuMudeckux saeMmenToB .M. Meneneena;
O xapaxmepuszoeams:
(u3UYecKue CBOWCTBA BOJOPO/A;
XMMHYECKUE CBOMCTBA BOJIOPO/IA B CBETE MPEJICTABICHUH 00
OKHCJIUTCIIBHO-BOCCTAHOBUTECIIbHBIX, XapPaKTCPUIYIOIINE CBOMCTBA
BOAOPOJA;
O pacnosunaseams onvimHuvim nymém:
BOJIOPOJI CPENIU APYTUX Ta30B;
] UCnOIBL306amy  NpUOOpeménHbvle 3HAHUA 6

MUYeCcKOi 0eamenbHOCIU U NOBCEOHEGHOU HCUSHU OIIA:
0e30macHOro 0OpaIeHIS ¢ BOIOPOIOM.

npax-

§ 18-20
YUTaTh,
ynp 3,4

(15)

1u.

Kucnopon,
¢usndeckue
XUMHUYECKUE
CBOWCTBA.

€ro

Kucnopon B npupozne. @usudeckue u

XUMHYECKHE CBOWCTBA KHUCIIOPOJA.
l'openne u MeayieHHOE OKHMCIEHHE.
[Momyuenue u MIPUMEHEHUE
KHUCJIOPO/Ia. Pacno3znaBanue

KHCIIOPO/Ia.

3HaTh/MOHUMATD:
O Xumuueckyrw cumeonuxy:
(hOpMYITBI TAIOT€HOBOIOPOJIOB, TaJIOT€HOBOIOPOIHBIX KHCIIOT.
YMmerhb:
O mnazvieamo:
COEIMHEHHS TaJIOTeHOB 110 HX XUMHYECKUX (hopMyram;
O xapaxmepuzoseams:
XUMHUYCCKHE CBOMCTBA COISIHOM KUCIOTHI,
O cocmaenams:
XUMHYECKUE (DOPMYIIBI TAJIOTEHOBOIOPOIOB U T'aJIOTCHUJIOB;

YpaBHEHHS XHMHYECKMX PEaKIWH, XapaKTepu3yIOIHe CBOICTBa

§21
yop.1,2,8
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COJISIHOM KHCJIOTHI U XJIOPUJIOB;

O pacnosznasams onvimHubiM Rymém:

CONISHYHO KHCIIOTY CpPEIH PACTBOPOB BEIIECTB JAPYTHX KIIACCOB;
XJIOPUJ-UOH CPENU IPYTUX UOHOB;

O UCnOIb306amMb  NPUOOPeméHHble 3HAHUA 68 NPAK-
MmuuecKoil.  0esamelbHOCMmU U NO6CEOHEGHOU  MHCU3HU  OJIA:

KPUTHYECKON OIIEHKH WH(OpPMAIMM O MPHUMEHEHWH B OBITYy Homa
(ciupTOBO# pacTBOP) M IMTOBAPEHHOM COJIH.

(16)

4.

Cepa, e€ pusuieckue
u XUMHYCCKUC
CBOMCTBA.

CrpoeHne aToMa cCepbl U CTENEHHU
OKHCIICHUSI CEpBl. An1omponus cepbi.
Xumudeckue cBoiicTBa cepel. Cepa B
MIpHUpo/IE.

ceppl, €€
KypHy3aIws).

buonornueckoe 3HaucHUE

NpUMEHeHHe  (Iemep-

3HaTh/MOHUMATD:
O xumuueckue nonamus:
XUMHUYECKUN JJICMCHT, aTOM, MOJICKYJId, OTHOCHUTCJIbHAsA aTOMHAasA U
MOJIEKYJIIpHAs MacChl, OKUCIIUTENIb U BOCCTAHOBHTENb, OKUCICHUE U
BOCCTAaHOBJICHUE.
YMmerhb:
O obvacuame:
CTPOEHHE aToMa KHCJIOPOZa IO €ro TMOJOKEHUIO B IEPHUOIUIECKOM
cucTeMe XxuMuueckux anemenToB JI.M.Meneneena;
O xapaxmepuzoseams:
(m3rYecKre CBOWCTBA KICIOPOAA;
XMMHYECKHUE CBOWCTBA KHUCIIOPOJA: B3aWMOJCHUCTBHE C MPOCTHIMHU
BeIIICCTBAMHA (MeTaHHaMI/I u HeMeTaJ'IJ'IaMI/I), CJIO’KHBIMH BCUICCTBAMU,
O onpedenamp:
THTI XUMUYECKOH CBA3H B MOJIEKYJIE KHCIOPO/Ia U B OKCHAAX;
CTEIEeHb OKUCIICHHS aTOMa KHCIIOPO/Ia B COCAMHCHISX;

O cocmasiame:

YpPaBHEHUS XWUMHUYECKUX pEaKIui, XapaKTepU3YIOIINe CBOWCTBA
KHCIIOPO/Ia;
O pacnosnaeams onvimHubvivM Rymém:
KHCIIOPOJ] CPEAY IPYTHX T'a30B;
O ucnonb3oeamy  npuodpeménHvlie 3ZHAHUA 6
MUUecKoul 0esstmeabHOCHU U ROBCEOHEBHOIL HCUZHU O
0e30macHOro 0OpaIeHus ¢ KUCIOPOI0oM (YCIIOBUS TOPEHUS U CIIOCOOBI

€T0 MpeKpaIIeHus).

npax-

§22
ymp.2,3

a7

1u.

CepHas kucnora u eé
COJIH.

CBolicTBa CEpHON KHUCIOTHI B CBETE

TEOpUU 3IEKTPOJIUTHYECKON

3HATL/MOHUMATD:
O Xxumuueckyro cUMBONUKY:

§23
ymp.3,8
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MUCCOIMAIMA M OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX PEaKITHiA.
CpaBHeHue CBOICTB
KOHLIEHTPUPOBAHHOW W pa3z0aBleHHOM
cepHOH KHUCJIOTHI. IIpumenenue
cepHoit  kucnotel. Comu  cepHOM

KUCIOTBI M HUX TPUMEHEHUE B
HapoAgHoM Xxo3siicTBe. KauecTBeHHas

peakuus Ha CyIb(aT-HoH.

¢dopmyiet okcuna cepsl (1V) u okcuna cepsr (VI).
Ymern:

O nuazvieamo:
OKCH[IBI CEPBI 110 UX XUMHUYECKUM (HOpMyJIIam;

O xapaxmepuzoeamu:
¢u3nuecKue CBONCTBAa OKCUIOB CEPHI;

XHUMHUYCCKHUE CBOMCTBA OKCHUJOB CCPbI (KaK THITMYHBIX KHCJIIOTHBIX

OKCHJIOB);

O onpeodenamo:
MIPUHA]UICKHOCTh OKCUIOB CEPBI K KUCIIOTHBIM OKCH/IaM;

CTCIICHb OKUCJICHUA aTOMa CEPbI U TUIT XUMHUYCCKON CBS3U B OKCHIaXx;

O cocmaenams:

YpaBHCHUSA XUMUYCCKUX peaKI_[I/Iﬁ B3aPIMOZ[CI71CTBHH OKCHIOB C BOHOﬁ,

C OCHOBHBIMH OKCHUIOAMH, IICIIOYaMH,

O UCROIb306aMb  NPUOOPeMEHHble 3HAHUA 6  HPAK-
MUYECKOU 0esiMeAbHOCU U NOBCEOHEBHOU HCUHU ONISL:
OKOJIOTUYECKH TPaMOTHOTO TIOBEJICHUS B OKpYXKamoIed cpere
(KACTIOTHBIE TOMKIN).
7 1. Azor, ero ¢usn- | CTpoeHHe aToMa W MOJICKYJIBI a30Ta. | YMeTh: §24
(18) yecKMe U XuMU- | DU3MYECKUEe U XMMHUYECKHME CBOWCTBA | O xapaxmepuzoeamb: Ymp.2,5
YyecKHe CBOMCTBA. a3oTa B CBETE IMPEACTaBIICHUN 00 | XMMHYECKHE CBOMCTBA COCIUHEHHN CEPBI;
OKHCITUTEIBHO-BOCCTAHOBUTEIIBHBIX -- COCMAGIAMDb:
peakmuax. H()_]'[yquHe U IPUMEHEHUE YpaBHCHUSA XUMHNYCCKUX peaKHHﬁ, XapaKTCpU3yromme CBOMCTBA
a3ota. A30T B TpPUPOJE M €ro | COCAMHEHHUM Cepbl;
OHOJIOTHYECKOE 3HAYCHHE. O obpawmamsca:
C XUMUYECKOH MOCyI01 1 1a00paTOPHBIM 000PYIOBAHIEM;
O ucnonb3oeams  npuoOpeménHbvle 3HAHUA 6  NPAK-
MUYECKOU 0eAMENbHOCIMU U NOBCCOHEGHOUL HCUZHU OJIA:
0e301acHOro 00paIeHHs C BEIIICCTBAMH.
8 1. AMMHaK H coma | CtpoeHme MOJIEKYJIbI aMMuaka. | 3HATb/IIOHUMATD: §25
(19) aMMOHUS du3nyecKre U XMMHUUYECKUE CBOWCTBA, | U xumuueckue nonamus: Ymp.4,5
MOJIyYEHHE, CoﬁnpaHHe W | XMMHYCCKHI DJIEMEHT, aToM, MOJIEKYJla, OTHOCUTEJIbHAs aTOMHas M | §26
pacrio3naBanne ammmaka. Cocrtap, | MOJCKYJISIpHAs MAacChl, OKUCIIUTEIb U BOCCTAHOBUTEIb, OKUCIICHHE U Vip.2
MOJTyYeHHE, ¢usnyeckue U | BOCCTAaHOBJICHHE.
XUMHAYECKHE CBOMCTBA comeil | YMern:
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aMMOHUS: B3aUMO/ICUCTBUE co
iesIouaMu u pasnoKeHue.
[Ipumenenue cosieit aMMOHHUS B

HapOJHOM XO35HCTBE.

O ob6vacuame:
CTPOCHHE aTOMa a30Ta IO €T0 MOJ0KESHUIO B IIEPUOUIECKON CUCTEME

xuMmudeckux anemenToB J[.M. Menneneena;

O xapaxmepu3zosams:
(u3nYecKe CBOMCTBA a30Ta;

XMMHYECKHE CBOWCTBA a30Ta KaK MPOCTOTO BEIIECTBA B CBETE
MIPEICTaBICHUN 00 OKUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUX;

O onpeoenamo:
THIl XUMHYECKOU CBA3U B MOJICKYJIC 230Ta U B €70 COCAMHCHUSIX;
CTEeIeHb OKUCIICHIS aTOMa a30Ta B COCTHHEHUSX;

O cocmagnamep:
YpaBHEHUS XUMHUYECKUX PEaKIINi, XapaKTepU3YIOIIIe CBOWCTBA a30Ta.

9 1a. A3zotHas kuciora u | CocTaB M XHMHYECKHE CBOKCTBa | 3HATH/MOHMMATH: §27
(20) eé comu A30THOM KHCJIOTBl KaK 3JEKTPONHTA. | U XuMUUECKYI0 CUMBOIUKY: Yup.4,5
OcoGeHHOCTH OKHCIHTENbHBIX | PopMyIbl okcnaa aszota (I1) u okecnna asora (IV). §27
CBOWCTB KOHI[EHTPUPOBAHHOMN a30THOW | Y MeETh: VYnp.1,2
kucnotel.  [lpumenenune — azotHou | U masvieams:
KHCITOTEL OKCH/IBI a30Ta M0 UX XUMHUYECKUM QOopMyIiam;
Hurparel u ux ceoiicrea. [lpo6nema | U xapakmepusosams:
TOBBIIIEHHOTO COJIEP/KAaHUS HUTPATOB (hrsdecKie CBOMCTBA OKCHIIOB a30Ta;
B CeNbCKOXO03AHCTBERHOM MpoyKiy | XUMHUCCKHE cBoiicTBa okcua a3ota (IV) (kak THITHYHOTO KUCIOTHOTO
OKCHJIA);
O onpedenams:
MPUHAUIOKHOCTh OKCHUJOB a30Ta K COOTBETCTBYIOIIEMY KJaccCy
HEOPraHWYECKUX COEMHEHMUI;
CTEMeHb OKKMCIICHUS aTOMA a30Ta M THIT XUMHUYECKOH CBSA3H B OKCHJIAX;
U cocmagnamo:
YpaBHEHMS XUMHYECKHUX pEaKIdi, XapaKTepu3yIolne CBONCTBA
okcupa azota (IV);
- UCnOIb306amMb  NPUOOPeméEHHble 3HAHUA 68  NPAK-
MUYecKoil  0essmenbHOCmuU U NOBCEOHEGHOU  MHCU3HU  OJIsL:
9KOJIOTUYECKH TPAMOTHOTO TIOBEJCHHS B OKpYXaroIleHd cpene
(KACTIOTHBIE TOKIN).
10 | 1u dochop u  ero | Crpoenne aroma ¢ochopa. Ar- | YMeThb: §28
(21) COCIMHEHMUSI aomponus  gocpopa. Xummueckue | O Hazvleamb: Yup.1,2,
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coiictBa Qocdopa. IlpuMeHEeHHEe | | COJNM a30THOM KHUCIOTHI MO MX XUMHIECKUM (popmyram; 4
Ouosornueckoe 3HadeHue dpocdopa. O xapaxmepuzoseamu:
Okcun  Qochopa (V) - THNMYHBIA | XAMUIECKAE CBOMCTBA COJICH A30THOM KHCIIOTBI (paznoxeHue mpu
KHMCJIOTHBII okcun. OprodocdopHas | HATPEBAHHUK);
KACIOTa W Tpu paga e€ comeit: | U cocmasnamep:
docdarsl, rugpodocdarst u | xuMudeckre GopMysbl HUTPATOB;
muruapodocdarsi. YpaBHEHHS XHMHYECKHMX pEaKIWi, XapaKTepu3yIolHe CBOICTBa
HUTPATOB;
- UCHOIB306amMb  NPUOOpeméNHHbBlE 3HAHUA 6  NpPaK-
MUYECKOU 0eamebHOCIU U NOBCEOHEEHOUL HCUZHU ON1A:
KPUTHYECKON OIeHKn WHhopMamuu o HuTpaTax (mpobiema ux
COJIep>KaHUS B CEITbCKOXO03HCTBEHHOM MPOTYKIIHN).
11 1. VYrepon u  ero | Ctpoerne artoma  yriepoda. An- | 3HATH/MOHUMATH: §29
(22) COCIHEHUSL. nomponusa:  ammaz  u - epagum. | O  XUMUHECKYIO CUMGONUKY: VYop.1,4
Du3NYecKrie U XUMHYECKHE CBOMCTBA (I)OpMYJ'IH OKCHIa ®ocq)0pa (V) u OpTOCpOC(I)OpHOﬁ KHCJIOTHI. §3O
yriepoja. Ymersn:
Oxkcun yrmepoxa (II) wnmm yrapseiit | U Hasvieams:
ras: IOy YCHHE, CBOiicTBa, | OKCHI docdopa (V), oprodochopHyro KHCIOTY U €€ CONH MO WX
npuMmenenue. Oxcup yriepoga (IV) | XUMHICCKHM opmymam;
WIM YIJIEKMCIBIA Ta3: MOoJydeHue, | = Xapakmepuzoeambs:
CBOJCTBA, IPHMEHEHHE. XUMHUYECKne cBoicTBa okcuma dochopa (V), oprodochopHOit
KHCJIOThI B CBETE TEOPUH JICKTPOIUTUICCKOMN JIUCCOIUAIUY;
HapOAHOXO3AKCTBEHHOE 3HaUeHne (ocharos;
O onpedenamep:
MpUHAIEKHOCTh okcuaa ¢ocdopa (V), oprodocdopHol KUCIOTH U
e€ coJeil K COOTBETCTBYIOIINM KJlaccaM HEOPTaHWYECKHX COCTUHEHHN;
BAJICHTHOCTh U CTCICHb OKHUCJICHUs aTtoMa ¢ochopa B OKcUie
¢docdopa (V), oprodocdopnoii kucnore u B pocdarax;
O cocmagnamp:
xummdeckue Gopmyisl hochaTtos;
YpaBHEHHS XHMHYECKMX pEaKInid, XapakTepH3YIOIIHe CBOICTBa
okcuaa ocdopa (V) Kak THITHYHOTO KHCIOTHOTO OKCHIA;
YpaBHEHHS XHMHUYECKHUX PEaKIWi, XapaKTepu3yIolhe CBOICTBa
opTodochopHOIi KUCTIOTHL.
12 1. VYronpHas kuciaota U | CocTaB M XMMHUYECKHE CBOKMCTBA | 3HATHL/MOHMMATH: §30
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(23) €€ CoJIu. yroabHOU KucnoTel. KapOonatel u ux | O Xxumuueckyro cumeonuxy: Tetpans
3HAaUYEeHUe B IpUpoAe MU IKHU3HU (bOpMYJ'ILI OKCHJa yrjiepoaa (H) " OKCHJa yrjiIcpoaa (IV) Ha
yesioBeka. Ilepexon KapOOHATOB B | YMeTh: IIe9YaTHO
THIPOKapOOHATHI u obparHo. | O Hazvieams: 1 OCHOBE
Pacrio3HaBaHHe KapOOHAT-MOHA cpemy | OKCHIBI YIIIEPO/Ia MO MX XUMHYCCKUM (GopMyItam; Ne9
JIPYTUX HOHOB. O xapakmepusosams: c.124

(u3nuecKue CBONCTBAa OKCUIOB YIIIEPOa;

XIMHYECKHE CBOMCTBa okcuaa yraepoaa (IV) (kak TummvaHOTO
KHCJIOTHOTO OKCHJIA);

O onpeodenamo:

MIPUHAUIEKHOCTh OKCHUIOB yTJepoja K ONpeaeiaéHHOMY Kiaccy
COCIMHEHMI;

CTETIeHb OKHCIIEHUS aToMma yIiiepoja U THII XMMHUYECKOW CBSI3U B
OKCHJIaX;

U cocmagname:
YpaBHEHUSI XUMWUYECKHX DPEaKIWl, XapaKTepU3yIIIue CBOWCTBA OK-
cuna yriepona (IV);

- Ppacno3nasamov ONbIMHBLIM RYMEM:
YTJIEKUCIBIH ra3 Cpeiy IPYTUX Ta30B;

- UCROIb306amMb  NPUOOPeMEHHblEe 3HAHUA 68  HPAK-
mMuYecKkou 0eaAmenbHOCmu 1 NOECEOHEGHON HCUZHU OIA:
6e3omacHoro obpamenwus ¢ okcuaoM yriaepoaa (II).
13 | 2u. Kpemunit u  ero | CTpoeHue aToMa KpEeMHHMsI, CPaBHEHNE | 3HATH/IIOHUMATh: §31
(24) COEIMHEHMSL. €ro CBOWCTB CO CBOWCTBAMH artoMa | U  Xxumuueckyro cumeoauxy: VYp.1,2

yriepoza.
KPEMHUU: ero

Kpucranmueckuit

CBOICTBa u
npumenenue. Oxcun kpemuus (IV) u
€ro  MNpHUpPOJHBIE  Pa3HOBMIHOCTH.
KpemHueBass kucinora u €€ COJIM.
3HaUueHWE COCIUHEHUN KPEeMHHS B
JKUBOW M HexxHMBOM mpupoge. [lonsrtue

CHIIMKAaTHOM ITPOMBITIJIICHHOCTH.

(dopMyIy yroJbHOM KUCTIOTHI.
YMeThb:
U nazvieamsp:
COJIM YT'OJIBHOM KUCIIOTHI TI0 UX XUMUYECKUM (GOpMYyJIiam;
O xapaxkmepuzoeams:
XUMUYCCKUE CBOMCTBA YI'OJIbHOU KHUCJIOTHI;
HapOJHOXO3MCTBEHHOE 3HAUCHHE KapOOHATOB;

O onpeodenamo:
HNPUHAIEKHOCTh YIOJIbHOW KHUCIIOTBI U €€ COJIeH K OIpeIelIEHHBIM

KJIaCCaM HCOPIraHNYCCKUX COCHHHCHHﬁ;
BAJICHTHOCTD U CTCIICHb OKUCJICHUS YTJIEPOIa B erHBHOﬁ KHUCIIOTE,
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O cocmasiame:
XUMHYECKUE (POPMYIIBI KApOOHATOB ¥ THIPOKAPOOHATOR;

YPaBHCHUS XMMUYECKUX pEaKIUil MpeBpalleHuss KapOOHATOB
THAPOKAPOOHATHI U HA00OPOT;

O pacnosnasame onvimuvim nymém:
KapOOHAT-MOH Cpey JPYTUX HOHOB.

Tema 3. Opzanuueckue coeounenus (6 uacos)

1 1. [IpenensHble CrpoeHue MOJEKyNl MeTaHa W 3TaHa. | 3HATH/MOHUMATh: §32, §33
(25) yrieBogoponsl  (Mme- | dusnveckue CBOMCTBa MeraHa. | O  Xumuueckyio cumeonuKy: Ymp.1,2,6
TaH, 3TaH). l'openue MeTaHa u sTana. | GOPMyYJIBI METaHA U dTaHA.
Jerumpuposanue staHa. IlpumeHenue | YMeTh:
METaHa. U nasvieamos:

METaH M 3TaH [0 UX XUMUYECKHM QOopMyIIam;
O xapaxmepuzosams:

CBSI3b MEXK]Iy COCTAaBOM, CTPOCHHEM W CBOMCTBAMHU METaHa U 3TaHa;

XUMHYECKHE CBOWCTBA MeTaHa (TOpeHme), OJTaHa (TOpeHue

TIETHIPUPOBAHNE);
O onpeodenamo:

MIPUHAJUICKHOCTh METaHa U dTaHa K MPEe/IeIbHBIM yTIIEBOIOPO/IaM;
U cocmaenamo:

YpaBHEHHS pEaKIuii, XapakTepH3YIONIHNe XWMHYECKHEe CBOICTBa

MeTaHa U 3TaHa (TropeHue, JeTUAPUPOBAHUE);

- UCROIb306aMb  NPUOOPeMEHHblEe 3HAHUA 6  HPAK-
MUYeCcKoll 0esaAmenbHOCIMU U NOBCEOHEEGHOU HCUZHU OJ1A:

0e301acHOro 00panIeHnst C METaHOM (TIPHUPOTHBIM Ta30M).

2 l4. Henpenensubie Crtpoenue MOJIEKYJIBI STWIEHA. | 3HATH/MIOHNMATD: §34
(26) YIJIEBOIOPOIBI JlBoiinas CBSA3b. Xumuueckue | O  XumMuueckyro cumeonuxy: VYop.1,2,3
(aTHIEH). CBOICTBa STUJICHA (ropenwue, | HOpMyIIBI METaHA U STaHA. (ycTHO)

B3aMMOJICHCTBUE C BOJIOH, OpOMOM).
Peakuust mojguMepH3aIum.

YMerTh:

O Ha3vieamo:
METaH U 3TaH 10 UX XUMHYECKUM QopMyJIiam;

U xapaxmepusoeamo:
CBA3b MEXIy COCTaBOM, CTPOCHHEM M CBOMCTBAMHU METaHa U 3TaHa;

XUMHYECKHE CBOWMCTBA MeTaHa (TOpeHHe), OJTaHa (TopeHHe
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JIETUAPUPOBAHUE);

O onpedenamp:
MPUHAJUICKHOCTh METaHa U ATaHa K MPE/ICIIbHBIM YIIIEBOI0PO/IaM;

O cocmaenams:

YpaBHEHHUsI peaKklUil, XapaKTepU3YyIIIHE XHWMHUYECKHE CBOMCTBa
MeTaHa Y 3TaHa (TopeHue, JeTUAPUPOBAHUE);
] UCnONIb306amMb  NPUOOPEeMEHHbIE 3HAHUA 6  HPAK-

MUYUECKOU 0eAMeIbHOCHU U ROBCCOHEBHOUL HCUZHU OLA:
0e30omacHOro 00paleHHs: C METaHOM (IIPUPOIHBIM Ta3oM).

3 1u. [Ipencrasnenus 0 | Peakmmus  monmMepm3aryi  3TWICHA. | 3HATH/MIOHHMATD: §40
TTOJTAMEpPax Ha | [TonmuaTHIICH M €TO 3HAYCHHE. O  Xumuueckyro cumeouxy: Terpans
27) npuMepe IOJIH- (dhopMyITy STHIICHA. HA  TLO.
STUJICHA. YmMmersb: c.160-161
O nazvieamop: No4-7
STHJIEH T10 €r0 XUMU4eCcKoi popmyie;
O xapaxmepuzosams:
CBSI3b MEXTY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH DTHIICHA;
XMMHYECKUE CBOMCTBA 3TWUJICHA (TOPEHHE, B3aUMOJICHCTBHE C BOJIOM,
OpoMoM);
O onpedenams:
MIPUHAICKHOCTD 3THJICHA K HETIPEACITBHBIM YTIICBOIOPOIaM;
O cocmaenamo:
YPaBHCHUS pPEaKIUi, XapaKTepPH3YIOIIMEC XUMHUYECKHE CBOWCTBA
sTHIIeHa (TOpeHne, B3aMMOIEUCTBHUE C BOJIOH, OpOMOM).
4(28) | 1u. [Ipupoubie uc- | [lpuponuerii  r1a3, ero cocraB U §33
TOYHUKH YIJIEBO- | MPaKTUYECKOE HcIoyb3oBanue. Hedrsp, MTOBTOPUT
moponoB. Hedts w | mpomykTel €€ miepepabOTKH M WX b
MPUPOJHBIA Ta3, MX | MPAKTHYECKOS HCIIOJIb30BaHUE.
MIpUMEHEHHE. CrocoObl  3amuUTBl  OKpPYXKAroIIeH
cpelbpl OT 3arpsi3HEHHS HePThIO |
MPOAYKTaMU e€ mepepaboTKy.
5 1. Kucnoponconepxkamy | CnupTel —  TPEACTaBUTENM  KU- | 3HATH/IMMOHMMATD: §35
(29) Y€ COCTUHECHUS CIOPOACOACPKAIIUX OPTraHu4eCKuX | U  XuMUUECKYI0 CUMBOSIUKY: Ymp.4,5
COEIMHEHHUH. dusznueckue u (I)OpMyJILI METAaHOJIa, dTaHOJIa U IIMLECPHUHA. §36
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XUMUYECKHE  CBOMCTBA  CIHUPTOB. | YMETh: Ynp.2-4

®uznonoruyeckoe  Aeiicteue  Ha | O wmaszvieams:

OpraHM3M METaHOJIa M STAaHOJIA. CIUPTHI (METAHOJI, 3TAHOJ, TIUICPUH) TI0 UX XUMUYECKUM (OpMYyJIaMm;
O xapaxmepuzosamp:

CBSI3b MEX/ly COCTAaBOM U CBOMCTBaMU CIMPTOB;

XMMHYECKUE CBOMCTBAa METAHOJIA M ATAHOJIA (TOPEHUE);
O onpedenams:

MPUHAJUICKHOCTh METAHOJIA, 3TaHOJIA U TIINIIEPHHA K KIacCy CIIHPTOB;
O cocmaenamo:

YpaBHEHHUSI peaKkluil, XapaKTepuU3ylolHMe XUMHUYECKHE CBOMCTBa

MeTaHOJIa ¥ 3TaHoJa (TOpeHue);

O UCnOb306amb  NPUOOPemMéEHHbIe 3HAHUA 6  HPAK-

MUYUECKOU 0eAMeIbHOCHU U ROBCCOHEBHOUL HCUZHU OLA:
KPUTHYECKOH OIeHKH HH(OPMAILIMK O METAHOJIEC 1 STaHOJIC.

(30)

lu. Buonormueckun ’Kupsl B mpupojie U UX NpUMEHEHHE. | 3HATH/IIOHUMATh: §38, §39
BaXHbIC  BewIeCTBa: | benku, ux crpoeHue u Ouonoruueckas | O  XUMUUECKYIO CUMBOIUKY: Terpanp
JKHPBI, Oenky, | pomb. I'M0K03a, KpaxMan 1 Hemnonosa | pOpMyIIbl YKCYCHOM M CTEApUHOBON KUCIIOT. Ha I1.0.
YTIICBOIBI. (B cpaBHeHuM), UX OHOJOrMYecKas | YMeTh: c.156
poinb. Kanopuiinocmoe 6Oenxos, sicupos | W nazeleamu: Nol-3
U y2ne60006. YKCYCHYIO M CTEAPUHOBYIO KHCIIOTY IO UX XUMHUYECKHM (POpMYJIam;

U xapaxmepusoeams:
CBA3b MEXJly COCTaBOM, CTPOCHHEM U CBOMCTBAMU KHCJIOT;

XIMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI (0OIIHe ¢ APYyruMHU
KHCIIOTaMu);

O onpeodenamo:
NPUHALIEKHOCTh YKCYCHOM M CTEaPUHOBON KHUCJIOT K ONPEAEIEHHOMY
KJIacCy OpraHUYeCKUX COeINHEHUH;

O cocmagnamo:
YpaBHEHHS pEakUuii, XapakTepU3yIOlle XHMHYECKHEe CBOICTBa
YKCYCHOH KHCIOTHI (00IIKe ¢ APYTUMHU KUCIOTaMH);

o ucnonv3oeams  npuodpeménnvle 3HAHUA 6  NPAK-
MUYECKOU 0eAMEebHOCMU U NOBCEOHEEHOU HCUZHU 01
0e30macHOro 0OpaIIeHus ¢ YKCYCHOH KHUCITOTOH.

Temad «OQbo6UIEHUE 3HAHUIL RO XUMUU 34 KYPC OCHOBHOU WKOJbL) (4 u.)
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CucrtemaTtmsaumm n o600 eHns 3HaHUN

1 l4. Ilepuognueckunii Ilepuoguueckuii 3aK0H | 3HATH/IIOHMMATH: §3
(31 3akoH u  nepuo- | JI.M.Mennaeneesa. Ilepuonuueckast | O xumuueckue nonamus: MIOBTOPUT
JaudecKast cUCTEMA | CHCTEMAa  XMMHYECKHX  DIIEMEHTOB | XUMHYCCKHI DJICMEHT, aTOM; b
XMUMHYECKHAX JA.N.MeunneneeBa — rpaduueckoe o1o- | U 0CHOGHbIE 3aKOHbL XUMUU:
JJIEMEHTOB Opaxenue Ileprogndyeckoro 3akona. | [1€pHOIMYECKUI 3aKOH.
M. Menneneea B | Pusnueckmii CMBICI  HOMepa die- | YMeTh:
CBeTe  ydYeHHS O | MEHTa, HOMepa IMepuoaa U Homepa | & Hazvigams:
CTPOEHUH aTOMa. Ipynmsl. 3aKOHOMEPHOCTH M3MeHeHus | XAMUICCKUC SICMEHTBI IT0 HX CHMBOJIAM,
CBOMCTB SEMEHTOB B MepHojax u | o 067’”"’\’"’""’-’
rpynmax. 3uauenue [lepHOIMHEECKOrO (U3NYECKUI CMBICT aTOMHOTO (MOPSIIKOBOTO) HOMEpPa XUMHUYECKOTO
3AKOHA M TEpHONMUEcKOll cucTempr | XICMEHT2, HOMEPOB TIpPYNIEl M TEPHOAA, K KOTOPHIM OIEMEHT
xuMieckux dementos JILA. Meme- | IPHHAMICKUT B nepuoauyecko cucreme J.M.Menzeneena;
eeBa 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB 3JIEMEHTOB B IPEJENaX MaJbIX
ME€PHUOI0B IIaBHBIX MOATPYIIL.
2 1. Knaccudukanms Knaccudukarms XUMHYECKUX | 3HATH/MOHUMATD: Tabmuupl,
(32) XUMUYECKHUX pe- | peaknmii TO Ppa3TUYHBIM TpHU3HaKaMm | O xumuueckue nomamus: CXEMBI
AKIHH. (4MCIO M COCTaB pearupylomux M | aTOM, MOJIEKYJIA, HOH, XUMUYECKas CBA3b.
O6pa3YIOH_II/IXCH BEIIIECTB; TEIIOBOM Ymern:
3¢ dexT; ucnons3oBanue | O xapaxmepusoeams:
KATAIH3aToPa; HAmpaBIIcHKe; | CBA3b MEXK/y COCTABOM, CTPOCHHEM M CBOMCTBAMH BEILIECTB;
M3MEHEHHe  CreneHedl  okucnenus | U O”Pedeﬂﬂ"tb-'
aTOMOB). TUI XUMUYECKON CBSI3U B COCUHCHHUSIX.
3 4. Knaccuguxkarms [IpocThie ® CIIOKHBIE BEMIECTBA. | 3HATH/MOHUMATH: Tabmuib!,
(33) BEILIECTB. I'enernueckue pAnsl MeTamna, | O Xumuueckyio cumMeonuKy: CXEMBI
Hemetamia. Okcuasl (OCHOBHBIE M | YPABHECHHS XUMHYECKUX PEaKIIUiA;

KHUCJIOTHBIE), TUJIPOKCUIBI (OCHOBAaHUS

nu KI/ICJ'IOTLI), COJIN: COCTaB,

KJacCHU(UKaIMs U 00IHe XMMHYECKUE
CBOMCTBa B CBETE TEOpUH
3JIEKTPOJIMTUYECKON JTUCCOLMAIINU U

NpE/ICTaBIeHUH 00 OKUCIUTENBHO-

O xumuueckue nonamus:
XUMHUYCCKad pCaKius, KJ'IaCCI/I(bI/IKaLII/ISI peaKuHﬁ.

YMmern:

O onpedenams:
THUIIBI XUMHWYCCKUX peaKHHﬁ;

BO3MOKHOCTbD ITPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O O6M6Ha;
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BOCCTaHOBUTCIIbHBIX PCAKIUAX.

O cocmasiame:
YPaBHEHUS XUMUYECKHUX PEAKIUH.

4 24, O060011eHE u | O6001mEeHne n cucreMarm3amys | YMeTh:
(34) CUCTeMaTH3alus 3HAHUU ] ucnonb3oeams  npuodpeménHvle 3HAHUA 6  NPAK-
3HaHMIl 33 KypcC MuuecKoil 0eaAmeIbHOCMU U NOBCEOHEBHOIL HCUSHU ONIA:

XuMuH 9 Kiacca

0€30IacHOro 06paI.LIeHI/I$I C BCHICCTBAMH1 U MaTCpuajiaMu;
9KOJIOTUYICCKU I'PaMOTHOT'O IOBEACHUA B OKPY)KaIOLueﬁ cpeac;
OLCHKHU BJIIMSHUN XUMHYECKOTO 3ar pH3HCHHﬁ Opr)KaIOH_[eﬁ CpCabl Ha
OpraHu3M YC€JIOBCKA.
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JUCT KOPPEKIIUU PABOYEN ITPOT'PAMMBI

Kna | Haspanue temsl, pasaena Mara [Tprunna Koppexrupyromue Hara
cc IPOBEJICHU KOPPEKLUU MEPOIPHUATHUSL HPOBE/ICHH
s 110 IJIaHy 1 110 (akTy
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