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Llenu u 3a0auu, pewiaemvle npu peanuzayuu padoyeil nPOZPAMMbl RO XUMUU

W3yueHne XMMHUN HAMPaBJICHO Ha peaTU3alfio CIeIyIOIUX OCHOBHBIX UeJell:
- (hopMupoBaHHE LIETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOI'O Ha MPUOOPETEHHBIX 3HAHUSX,
YMEHUSIX, HaBBIKAaX M CIIOCO0aX JeSTeIbHOCTH;
- IpuoOpeTEeHHEe OIbITa Pa3HOOOPA3HON NESITENbHOCTH (MHAMBUIYAIbHON U KOJJIEKTUBHOM), OIIbITA
MO3HAHUS M CAMOIIO3HAHUS;
- MOArOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOI'O BbIOOpa MHAMBUIYAJIILHOM 00pa3zoBaTeabHON WM
npodecCHOHATBLHON TPACKTOPHH.
Peanunzanus nporpaMmsl O3BOJISIET PELIUTH CIEAYIOUINE 3a0auu:

- YCBOGHHE Y4YaIIUMHCS BaKHEHIINX 3HAaHWK OO0 OCHOBHBIX TOHSATHSIX W 3aKOHAX XHMHHU,
XUMUYECKOU

CHMBOJIHKE;
- OBJIAJICHHE YYAIMMHUCS YMEHHUSIMM HaOJI0JaTh XUMHUYECKHUE SIBJICHUS, NMPOBOAUTh XMMUYECKHUN
OKCIEPUMEHT, MPOU3BOIUTH PACUYeThl Ha OCHOBE XHMMHUYECKHX ()OPMYJT BEIIECTB M ypaBHEHUH
XUMHUYECKHX PeaKluii;
- pa3BUTHE NIO3HABATEIILHBIX HHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH yJaruxcs B IpoIecce

IPOBEIEHUSI XMMMYECKOI'O 3KCIIEPUMEHTa, CaMOCTOSITEIbHOIO IPHOOpETeHUs 3HAHUKA B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH ITOTPEOHOCTSIMHU;
- BOCIIUTAaHME OTHOUIEHHS K XUMHM Kak K OJHOMY M3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;
- NPUMEHEHHUE YyYallUMHUCS TMOJIYYEHHBIX 3HAHUM M yMEHHMM A 0e30MacHOro HCHOJIb30BAHUS
BEIIECTB U MAaTEPHUAIOB B OBITY, CEIBCKOM XO3SIICTBE M HA MPOHM3BOJICTBE, PEIICHUS MPAKTHYECKIX
3aJa4 B MOBCETHEBHOMN KU3HH, NPEIyNPEKACHUS ABICHUN, HAHOCSIIUX BpPE 3/10pOBbIO YETIOBEKA U
OKpYyXarolien cpejie (pa3BUTHE SKOJIOTHUECKON KYJIbTYphl YUaLIUXCS).

Hopmamuegnvie npagoevie 00KymeHnmul, Ha OCHOGAHUU KOMOPBIX pa3padomana padoyas

npozpamma
Pabovas mporpaMma XMMUHU COCTaBIICHAa HAa OCHOBE
- Qenepa’dbHOrO  KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHJapTa OCHOBHOIO  OOIIEero

00pa30BaHUs 0 PYCCKOMY SI3BIKY.

- [IpumepHoOil mporpaMMbl OCHOBHOTO 0011Ier0 00pa30BaHUs (XUMUS).

- ®enepanbHOro  0a3WCHOrO y4yeOHOro IJIaHa M MPUMEPHBIX YYEOHBIX IJIAHOB TS
0011e00pa30BaTeNIbHBIX YupexaeHuid PO, peanusyonux nporpaMMel 0011ero 00pa3oBaHusl.

- basucHoro yue6Horo niuana o6meoOpa3zoBaTenbHbIX yupexaeHuii Uysamckoit Peciyonuku.

- yuebHoro mana MBOY «IlIkona Nel73 ¢ yrmyOiaeHHBIM U3y4€HUEM OTAETbHBIX MPEIMETOB
nmenu repos Coserckoro Corosza J[.A.ApucrapxoBay»

- (heepaibHOTO  TEpeYHs  Y4€OHHMKOB, PEKOMEHJOBAaHHBIX K  HCIIOJIb30BAaHHIO B
o0pa3oBaTesbHOM Ipoliecce B 0011e00pa3oBaTenbHbIX yupexaeHusx, Ha 2018/2019 yuebuslit roa.

- aBTOpCKOM mporpaMmbl xumus 1yt 8-9 kiacca B.B.Epemuna.

Ceedenus 006 asmopckoit npozpamme no Xumuu
Pabouas mporpamma pazpaboTaHa Ha OCHOBE aBTOPCKOM MporpaMMbl 10 XUMHH i 8 Ki1acca
B.B.Epemuna, H.E.Ky3smenko, A.A. Jlpo3nosa, B.B. Jlynuna non pemakuuein H.E.Ky3pMmeHko,
B.B.Jlynuna, BemmymennoMm M3marensckum rieatpoM «JIpoday, 2008 T.
ITporpamma no xumuum aBtopoB B.B.Epemunna, H.E.Ky3pmenko, A.A. [lpo3nosa, B.B.
JlynuHna otpakaer o0s3aTeIbHOE Uil YCBOEHUSI B OCHOBHOM 1IKOJIE coiep kaHne 00yueHUs: XUMHUH.
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[IporpamMa feTalM3UpyeT W PACKpHIBACT COJEpXKAHHWE CTaHAApPTa, OIpPEIeNsieT OOLIyIo
CTpaTeruto OOyueHMs, BOCHUTAHUS M Pa3BUTHs ydallluXcs CpeJICTBaAMHM y4eOHOro ImpeaMeTra B
COOTBETCTBUU C LIEISIMU IIPEIMETA, KOTOPBIE ONPEIEICHBI CTAHIaPTOM.

JUis NOCTHXKEHUsS! TOCTAaBJIEHHOM IEIM B COOTBETCTBUU € 0Opa30BaTENIbHOW IMpOrpaMMOi
YUPEKIACHUS UCIIONB3YIOTCA

yueOHukn «Xumus» 11 8 nu 9 kinacca B.B.Epemuna, H.E. Ky3bmenko, A.A. J/Ipo3nosa,
B.B. Jlynuna nox pepakuueit H.E.Ky3bmenko, B.B.JIynuna, BeinymeHHoMm H3aareibcKum
nentpom «Ipoda», 2017 r.

Jnst u3yueHus XuMuM B 8§ KJlacce OTBOJAUTCA 684acoB B ToJl, T.. MO 2 ypoKa B HEACIIO B
TeyeHue 34 yueOHbIX HeJeb.

Jnst u3yuenus XumMuu B 9 Kilacce OTBOJIUTCA 684acoB B ToJl, T.€. MO 2 ypoKa B HEACIIO B
TeyeHue 34 yueOHbIX HeJeb.

B muaHupoBaHMM NpemxycMOTpPEHbl pa3iMyHble BHJbI OOY4YalOIIMX U KOHTPOJBHBIX pPaboT:
TECTOBBIC PaOOTHI, IPOBEPOUYHBIE pAOOTHI, MPAKTHYECKHE, JTAOOPATOPHBIE PAOOTHI.

1. IInanupyemble pe3yJIbTAThI 0CBOEHUS Y4eOHOTI0 NpeaMera

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa

[Ipy w3ydyeHUHM XUMHUM B OCHOBHOM IIKOJE OOECIEeYMBAeTCsl JOCTUKEHUE JIMYHOCTHBIX,
METANPEIMETHBIX U IPEAMETHBIX PE3YyJIbTATOB.

Jluunocmuuvie:

1. B 11eHHOCTHO-OpUEHTAIITMOHHOM cepe: BOCHMUTAaHUE YYBCTBA TOPJAOCTU 32 POCCHUUCKYIO
XUMHUYECKYI0 HAayKy, T'yMaHH3Ma, [O3UTUBHOTO OTHOIICHHUS K TpYAY, LEIEYCTPEMIIEHHOCTH;
dopMHpoBaHHE LEHHOCTH 3A0pOBOro M 0Oe30macHOro o0pasza J>KU3HU; YCBOCHHME IPaBHI
UH/IMBUYAJIbHOTO U KOJUJIEKTUBHOIO O€30MacHOr0 IOBEJCHHUS B 4YpPE3BbIYAHHBIX CHUTYyalLUsX,
YIPOXKAIOLIUX KU3HU U 370POBBIO JIFOJeH; (OPMUPOBAHKE 3KOJOTUYECKOTO MBILIUICHUS: YMEHUS
OLICHUBAaTh CBOIO JEATEIbHOCTh U TOCTYNKH JAPYTUX JIOJAEH C TOYKU 3pEHUS COXpaHEHUS
OKpY’KaloIIel cpebl - TapaHTa >KU3HU U Oaronoiyqus jJroael Ha 3emIe.

2. B TpynmoBoii cdepe: BOCIUTaHHE TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY AajbHEHIIEH
00pa3oBaTesbHOI TPAeKTOPHUH.

3. B nmo3HaBarenbHON (KOTHUTHMBHOM, MHTEIEKTyaJIbHOM) cdepe: (popMHpoBaHHE YMEHUS
yIpaBJIATh CBOEH IO3HABATENBHOM JEATEIBHOCTHIO; Pa3BUTHE COOCTBEHHOI'O IEJIOCTHOTO
MHUPOBO33PEHUS, TOTPEOHOCTH M TOTOBHOCTH K €amM0OOOpa30BaHUIO, B TOM YHUCIE UM B paMKax
CaMOCTOSITEJIbHOW JEATENbHOCTH BHE IIKOJIBL;, (OPMHPOBAHHUE OCHOB HKOJIOTMYECKOH KYJIbTYPHI,

COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, pa3BUTHE OIBITa
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9KOJIOTHYECKH OpPUEHTHUPOBAHHOW pPE(IIEKCUBHO-OLICHOYHON M MPAKTHUYECKOH EATEIbHOCTH B
JKU3HEHHBIX CUTYaIUX.

Memanpeomemnmvie:

UCIIOJIb30BAaHNWE YMEHHI U HaBBIKOB pA3JIUYHBIX BUJOB IO3HABATENIbHON JESATENbHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HAaHUS  (CUCTEMHO-MH(OPMAlMOHHBIA  aHaJM3,
MOJICJIUPOBAHUE) ISl M3YYEHHUs PA3JIMUYHBIX CTOPOH  OKPYXKAIOIIEH  JeHCTBUTEIHHOCTH;
WCIIOJIb30BaHNE OCHOBHBIX HMHTEUICKTYAIBHBIX OIeparuii: (GopMylInpoBaHUE TUNOTE3, aHAIHU3 H
CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3allls, BbISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3EH,
MOWCK aHaJOroB; YMEHHE T€HEpUPOBATh UACH U OMpPENesITh CPEJICTBA, HEOOXOAMMBIE IS UX
peanu3aluy; yMEHUE ONpPENeNsITh LeNId U 3a7auu JesTEIIbHOCTH, BBIOMPATh CPEACTBA pealu3aluu
eI U TPUMEHSATh MX Ha MPAKTHKE; WCIOIb30BAHUE PA3IMYHBIX HMCTOYHHUKOB JJISi MOJTYyYEHUS
XUMHUYECKON HHPOpMAIUH.

Ilpeomemnvle:

1. B mo3HaBarenbHOM cepe: 3HAHUE OMPEACIICHUN U3YUYCHHBIX OHITHI: YMEHUE OMUCHIBAThH
JIEMOHCTPAIIMOHHBIE I CAMOCTOSITEJIbHO MPOBEICHHBIE XUMUUECKHE IKCTICPUMEHTHI, UCTIOIb3YS NSt
ATOTrO POAHOM SI3bIK U SA3BIK XMMHUHU; YMEHHE pa3IMyaTh HU3YyYEHHBIE KIACChl HEOPTaHMYECKUX
COEIMHEHUH, MPOCThIE M CIIOXKHBIE BEUIECTBA, XUMUYECKHUE PEAKIMH, OMHCHIBATH MX; YMEHHE
KJIaccu(pUIUpoBaTh W3Y4YEHHbIE OOBEKTHI W SBJIEHHUSA, CIIOCOOHOCTH JeNaTh BBIBOJALI U
YMO3aKJIIOUeHHs] U3 HAOIIOEHUN, M3YYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh
CBOMCTBA HEHM3YUYECHHBIX BEUIECTB [0 AaHAJIOTMU CO CBONCTBAMU H3YYEHHBIX; yMEHUE
CTPYKTYpUPOBATh M3yYEHHBIH MaTepHal U XUMHYECKYI0 HH()OpPMAINIO, TONYyYEeHHYI0 U3 APYTUX
WCTOYHHKOB;, YMEHHE MOJEIUPOBaTh CTPOEHHE aTOMOB DJJIEMEHTOB 1-3 MepHojoB, CTpOeHUE
MIPOCTHIX MOJIEKYT;

2. B 11eHHOCTHO-OpPUEHTAIMOHHOM cdepe: yYMeHHEe aHAIU3UPOBATh U OIICHUBATH MOCIEICTBUS
JUTSL OKpY’KaroIeid cpenbl OBITOBOWM M TMPOM3BOACTBEHHOH ACSITENFHOCTH YENOBEKa, CBSI3aHHOU C
nepepadoTKOMN BEIIECTB;

3. B tpynoBoii chepe: dhopmMupoBaHHEe HABBIKOB TPOBOIUTh XUMUYECKUN IKCIIEPUMEHT;

4. B cdepe 6e30MacCHOCTH KU3HEEATEIHPHOCTH: YMEHHE pa3udarh OMacHble U Oe30MacHbIe
BEIL[ECTBA; YMEHUE OKAa3bIBaTh MEPBYIO MOMOILb MPH OTPABJICHHIX, 0KOraX U JIPYrUX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PY/TOBAHUEM.



Cnucox numepamypuol

Jlumepamypa ona yuumens
1.Epemun B. B., Ky3smenko H. E., Ipo3noB, A. A. Jlyaun B.B. Xumus. 8 knacc. — M.: [Ipoda,
2010.

2.Epemun B. B., Ky3smenko H.E., [lpo3noB, A. A. Jlynun B. B. IIporpamma. Temaruueckoe u
MOYPOYHOE IUJIAHUPOBAHUE C METOAUYECKUMHU peKkoMmeHaauusMu. Xumus. 8-9 kimacc. — M.:
«OHHUKC 21 Bex» 2010r.

JlutepaTtypa AJs y4Yammxcs
1.Epemun B. B., Ky3smenko H. E., Ipo3nos, A. A. Jlyaun B.B. Xumus. 8 xkinacc. — M.: [Ipoda,
2017r.
2.Epemun B. B, Ky3smenko H. E., [lpo3znos, A. A. Jlynun B.B. Xumus. 9 knacc. — M.: Jlpoda,
2017r

2. Coaep:xaHue mporpamMmsbl 8 kjacc
Tema 1. IlepBoHauajibHble XuMuyeckune nousitus (16 yac.)

MecTto XUMHUM CpelM €CTECTBEHHBIX HayK. M3MeHeHus, NpOUCXOJsAlIUe C BEIIECTBAMHU.
XUMHYECKUN SJIEMEHT KaK BHJ aToMa. ATOMHO-MOJIEKYJIsIpHas Teopus. MoJiekysa Kak Mellbuaiinas
YyacTHIla BelIecTBa, O0Nafarolias ero XUMHYECKHMMH CBOWCTBaMHU. [IpOCThie M CIIOKHBIE BEIIECTBA.
Macchbl aTOMOB 1 MOJIEKYJI. 3aKOH COXPAHEHUsI MAacChl BEUIECTB IPU XUMHUECKUX PEAKIUAX.

JlaGopaTtopusbie onbIThl: 1. M3yueHue CBONCTB BEIIECTB.

2. Paznenenue cmecu.

3. OuznyecKue SIBICHUS U XUMHYECKUE PEaAKIIHH.

4. O3znakomMieHme ¢ 00pa3lamMu MPOCTHIX U CIOKHBIX BEIIECTB.

5. Peakiust coenuHenust.

6. Paznoskenue Mamaxura.

7. Peaxmus 3amenieHus.

[TpakTrueckue paboOTHI

1. [IpaBuna Oe3omacHocTH TIpu paboTe B XUMHUYECKOW J1abopaTopuu. 3HAKOMCTBO C
1a00paTOPHBIM 000PYIOBAaHHEM.

2. OurcTka 3arps3HEHHON MOBAPEHHON COJH.

Hemonctpanuu: 1. [IpumepsI Ten 1 BELIECTB.

2. OO6pa3iiel cMmeceid.

Paznenenue cmecen.

OMnBITHL, MJUTFOCTPUPYIOIIUE IPU3HAKU U YCIOBHS IPOTEKaHUS XUMUYECKOM pEeaKIiu.
[Ipumepsl BelleCTB MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI.

OO0pa3sIibl MPOCTHIX U CIOKHBIX BEIIECTB.

OHBITBI, MOATBCPKAAIOIMIUC 3aKOH COXPAaHCHU A MACChI BCIICCTB IMTPHU XUMHUYCCKUX PCAKIUAX.
['openne maruus.

BriTecHeHne Meau Kene30M U3 pacTBOPa MEIHOTO KyIopoca.
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Pacuernple 3agaun: 1. BerarcneHue OTHOCUTEIHHOM MOJICKYIISIPHOM MaccChl BemiecTBa o Gopmyoie.
2. Bbluncienrie MacCOBOM J1OJIM XUMUYECKOIO 3JIEMEHTA B XUMUYECKOM COEIMHEHUH.

Tema 2. Kuciaopoa. Bogopoa. Pactsopsi (20)

Kucnopon: pacnpocTpaHeHHOCTh B MpuUpoje, GU3NYECKUE U XUMUYECKUE CBOICTBA, MOJIyYeHHE B
nabopaTtopuu U IpUMEHEHHE.

Oxcuasl MeTa/uIoB U HeMeTawioB. BanentHocts. CocTtaBineHue (opmyn mo BajleHTHOCTH. Bo3myx-
CMECh I'a30B.

['openue BelecTB Ha BO3IyXeE.

Bonopon: pacnpocrpaHeHHOCTh B MpHUpoOje, (HU3MUSCKHE W XMMHYECKHE CBOMCTBA, MOJYYCHHE B
naboparopun 1 npuMeHeHue. [ToHATHE O psijie aKTUBHOCTH METaJIIOB.

Kucnotsr u commu. Cocrasiienue ¢popmyi comneit. Cou, HCIOb3yeMbIe B ObITY. KUCIIOTHBIC OKCHIBL.

Bona: ¢wusuueckne cmoiictBa. Ileperonka kak crmoco0 pasmeneHus cmeceid. I[lomydeHue
JUCTUUIMPOBAHHOM BOABI. KpyroBopoT BOABI B IIPUPOJIE.

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC. 3aBHCUMOCTh pacTBOpUMOCTU OT TEMIICPATYPHI.
MaccoBas 10is PAaCTBOPCHHOI'O BCHICCTBA.

XuMHYecKue CBOKCTBA BOABL. IlomydeHue KUCIOT Nmpy B3aMMOJECHCTBHM OKCHJIOB HEMETAJLIOB C
Bogoi. [lonstre o0 ocHoBanusix. [lomydeHue mienodeld mMpu B3aUMOJEHCTBUU C BOJOW aKTUBHBIX
METAUIOB WJIM WX OKCHIOB. lIpeAcTaBiieHHe O KHCIOTHO-OCHOBHBIX HMHAMKaTtopax. Jlermaparanus
HEpPAaCTBOPUMBIX OCHOBAHUM.

JlaGopaTOpHBIE OTBITHI

. [lonydyeHue kucnopoaa pasioKeHueM NEPOKCUIa BOJOPOIA.
. BzanMoeiicTBue KHCIOT ¢ METalIaMH.

. [TomydyeHue BOIOpPOIa U U3YUEHUE €0 CBOMCTB.

. BoccranoBiieHne okcusia Meii BOJOPOAOM.

. O3HaKOMJIEHUE CO CBOMCTBaMU COJITHOW M CEPHOU KHUCIIOT.

. PacTBOpUMOCTB TBEpABIX BEIIECTB B BOJIE.

. O3HaKOMJICHHE CO CBOMICTBAMH IICIOYCH.

. dermaparanus ruapokcuaa Meau.

CONO OIS WN B

[IpakTHyecKue OnbITHI:
1. ITonyuenue u cBOWCTBA KHCIOPOJA.
2. IlpuroToBIeHHE pacTBOpa € 33aHHOW MAaCCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA.

JlemoHCTpanus:

1. ITonyuenue kucIOpoaa, COOMpaHUE €ro B COCY/.

2. 'openue yras, cepsl, hocdopa, xene3a B KUCIOPO/Ie.
3. Onpenenenue cocTaBa BO3ayXa.

4. [TpueMsbl TYIICHUS TUTAMEHH.



5. [Nomyuenue Bomopoaa B anmnapare Kurrma, ropeHre Bogopoa Ha BO3IyXe.
6. B3pbIB rpemyuero rasa.

7. BoccTaHoBieHHE OKCHJIa METaJIa BOJOPOIOM.

8. OOpas1pl KUCIIOT.

9. BzaumogeiictBue okcuaa gocdopa ¢ Bomoi.

10. ITomydenre TUCTUITMPOBAHHON BOJIBI TIEPETOHKOM.

11. 3aBucumMoOCTh PaCTBOPUMOCTH COJIU OT TEMIIEPATYPBHI.

12. B3aumoneiicTBUsI HATPHS C BOJIOH.

13. lammenue n3BeCTH.

Tema 3. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHui (134)

Oxcuppl: KiaccupUKanus, B3aUMOJCHCTBHE C BOJOW, KUCIOTAMHU M IIeliouaMu. B3anmoelicTBre
MEK]1y KUCJIOTHBIMU M OCHOBHBIMU OKCUIAMHU.

Kucnotsr: knaccudukanus, B3auMOAeCTBHE C METalIaMU, OCHOBHBIMHM OKCHJIaMU, OCHOBAaHUSIMU U
coysiMu. Peaknys HeWTpanu3anum.

YcioBus, Mpu KOTOPHIX MPOTEKAIOT Peakuu OOMEHa.

OcHoBaHU4: KJIaCCI/ICI)I/IKaI_II/IH, B3aUMOJCHCTBHE IEI0YEH ¢ KUCIOTHBIMU OKCHJaMH, KHCJIOTaMH H
cojisiMH. Pa3nnoxxeHue HEPAaCTBOPUMBIX B BOAC OCHOBaHMI IIpU Harp€BaHuHU.

Conu: peakuuu ¢ KUCJIOTaMH, IIEI0YaMU U IPYTUMH COJISIMH.

I'eneTmueckas CBI3b MECKAY OCHOBHBIMH KJIACCaMH HCOPIraHUYCCKHUX COCI[I/IHCHH?I.

Jlabopamopuvie onvimui:

1. O3nakomieHue ¢ oOpa3amMu OKCHJIOB.

2. Peakmust HefTpan3aIum.

3. B3aumopeiicTBre OCHOBHBIX OKCHJIOB C KUCIIOTAMHU.
4. Peaknust oOMeHa B BOJHBIX PaCTBOPAX.

Ilpakmuueckue pabomol:

1. ITonyueHue MEeTHOTO KyMopoca.

2. SKCHepI/IMeHTaJ'II)HOC pemeHI/Ie 3a1a4 110 TeME <<OCHOBHI>I€ KJIACCHhI HeOpFaHI/I'-IeCKI/IX
COCJIMHEHU Y.

JlemoHCTpanus:
1. HeifTpanusaius KucioThl MIET0YBIO.
2. XuMUYeCKHe CBOMCTBA paCTBOPOB KHUCJIOT, COJICH, MISITOUCH.

Tema 4. Ilepuonnuecknii 3akoH u Ilepuogmueckasi cucreMa XHMHYECKHX 3JJI€MEHTOB
J.M.Menneneea. Ctpoenne atoma. Xumnueckasi cBsisb. CTpoeHune BelmiecTs B TBepA0OM, KHAKOM
1 ra3000pa3HoM cocTossHuH (164).



[TepBbie MOMBITKY KIACCUPUKALINN XUMHUECKHUX dJIeMEHTOB. CeMeiicTBa XUMUYECKUX PJIEMEHTOB CO
CXOJHBIMU CBOHCTBaMH. AMQOTEpHBIE OKCHUIbI M THAPOKCUAbL. [lepuoguveckuii 3aKkoH U
[lepuonnueckass cucrema xumuueckux sieMeHToB [[.M.MengeneeBa. Crtpykrypa Ilepuomumueckoit
CUCTEMbl XUMHYECKUX 3JIEMEHTOB: MaJIble M OOJIBIITNE TEPUOJIBI, TPYIIIbI, MOATYIIBL. XapaKTePUCTUKA
XMMHYECKOIO0 dJIEMEHTa 1o ero mnojoxeHuto B Ilepuonnueckor cucreme. HayuHblid 1MOJIBUT
MenaeneeBa. Ilpeackazanne CBOMCTB €lll€ HE OTKPBITHIX 3JI€MEHTOB. [lmaHeTapHas MoJeiab CTpOCHUS
atoma. AtomHoe siipo. M3otornel. [TopsakoBbIii HOMEp XUMHYECKOTO 3JIEMEHTA -3apsij s/ipa ero aroma.
CoBpemenHass ¢opmynupoBka Ilepuomnueckoro 3akoHa. IlpeacTtaBieHHe O SIEPHBIX PEAKIUSX.
CrpoeHre DSIEKTPOHHBIX OO0OJOYEK aTOMOB XHUMHYECKHX JJIEMEHTOB TIEPBBIX TPEX IEPUOJIOB.
XapakTepucTUKa XUMHYECKHX 3JIeMEHTOB 1-20 Ha OCHOBaHMM HMX ToJIOKeHHs B llepumoamyeckoit
CUCTEME U CTpOEHUs aroMoB. Merasel U HeMmeTtauibl B llepuoamyeckoid — cucreme.
DNeKTpOOTpUIIaTeIbHOCTh. KOBajieHTHAsI CBsA3b: MEXaHU3Mbl 0Opa30BaHMs, IMOJSAPHAS W HEMOJISpHAS
cBs3b. CBoiicTBa KOBaleHTHOM cBsi3u. MoHHas cBa3b. KoopanHaunonHoe yucio. CreneHb OKUCICHHUS.
Crpoenue TBepabix BemecTB. Kpucramnuueckue u amopgHble BemecTBa. ATOMHbIC, MOJCKYISpPHBIE U
HOHHBbIE BemiecTBa KpaTkue CBeIEeHHS O CTPOEHHM M CBOMCTBAX MKUIAKOCTEM U Ta30B. Kuakue
KPUCTAJUIBL.

Jlabopamopnvie onvimai.
1. Tlony4yenue amOTEepHOTO THIPOKCUAA U U3YUECHUE €TO CBOWCTB.
2. Bosrouka rona.

JlemoHcTparus:

1. OOpa3Lbl EN0YHBIX METAIIIOB U TAJIOI€HOB.

2. IlonydyeHue OKCHJIOB HEKOTOPBIX XMMHYECKHX 3JIEMEHTOB TPETHEro MepHoja M3 MPOCTHIX BEIIECTB,
pacTBOpEHHE UX B BOJIE U MCTIBITAHHE PACTBOPOB UHIUKATOPAMHU.

3. Mozenu KpUCTaJUTMYECKUX PEIIETOK MOHHBIX U KOBAJIEHTHBIX COEIMHEHUH.

Conep:kanue yuyeoHoro npeamera 9 kiaacc (24 B Heeno, 4 68)
Tema 1. Crexuomerpusi. KosiuuecrBennbie oTHomenust B xumuu (12 4)

Pacuersr mo xumMuueckum GopMynam — HaXOXKJIECHUE MACCOBOM JIOJIH 3JIEMEHTA B COeMHEHNN. BBIBO
dbopmynsl coequHeHns. MoJib — eIMHHIA KOJIMYECTBA BEIEeCTBA.

3akoH ABoranpo. MomsipHbIid 00beM HI€aTEHOTO Ta3a. AOCOTIOTHASI 1 OTHOCUTENbHAS TUIOTHOCTH Ta30B.

Pacuetsl o ypaBHeHUAM peakuuii. Beranciaenne mMaccel, 00beMa MM KOJTUYECTBa BEIECTBA MO
M3BECTHOM Macce, 00beMy MIIM KOJMYECTBY BEIIECTBA OJIHOTO U3 PEareHTOB WM MPOIyKTOB. PacyeTsl
00BEMHBIX OTHOILIEHUH ra30B B PEAKIIUIX.

Pacuetsl no ypaBHEHUsIM peakiiyii B cilydae, KOrJa OJJHO U3 BEIECTB HaXOJUTCS B HETOCTATKE.
Brruncnenue Macchl OHOTO U3 MPOIYKTOB PEaKIUU 10 Macce UCXOAHOTO BEIIECTBA, COJEPKAIIEro
ONPEACICHHYIO JOJIF0 TPUMECEI.

Boixon xumunueckoit peakuuu. OnpeneneHue BbIXoa.

Jemoncmpayuonnsvie onvimot. 1.110xa3 HEKOTOPBIX COEIMHEHUI KOJMYECTBOM BEIIECTBA | MOJIb.



2. JleMOHCTpaIusi MOJIIPHOTO 00bEeMa HIeaTbHOTO Ta3a.
Tema 2. Xumnueckas peakuus (14 u)

Teopus 71€KTPONUTUYECKOMN JUCCOLMALUU. DICKTPOIUTHIN HEANEKTPOIUTHL. Jlrcconnanus KUCor,
coseld u ocHoBaHU. CUJIbHBIE U clla0ble 3IeKTPoauThl. CTeneHb qucconranni. oH ruIpoKCOHuS.
JIOHOPHO aKIENTOPHBINA MEXaHU3M 00pa30BaHUs KOBAJEHTHOM CBsA3U. Peakiuu noHHOro ooMeHa U
YCJI0BUS UX ITPOTCKAHUA. OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIE pCaKkunu. CreneHb OKHUCIICHMUS.
ITponecchl okucnenus-poccranoBieHust. CocTaBieHHe 3JIEKTPOHHOro OanaHnca. TUIMYHbIE OKUCIUTENN
Y BOCCTAHOBUTEJIH.

[MpuHIMT 1EHCTBUS XUMUYECKUX HCTOYHUKOB TOKA. DIIeKTpon3. TemmoBoit 3hdexT xumudaeckon
peakuuu. [IoHATHE O CKOPOCTH XUMUYECKOH peakuuu. KaramuzaTopsl.

KJIaCCI/I(l)I/IKaHI/Iﬂ XUMHUYCCKHUX peaKum”I I10 pa3JIMYHBIM MMPHU3HAKaAM: UBMCHCHUIO CTCIICHU OKHCJICHHA
XUMHUYCCKUX 3JICMCHTOB, IMOITIOMICHUTO UJIN BBIACICHUIO SQHCPIUH, HAJIMYUIO UJIIX OTCYTCTBUIO
KaTajiu3aTopa.

I[GMOHCTpaIlI/IOHHI)IG OIIBITHI. 9JIGKTp0HpOBOI[HOCTI) BOJBI 1 BOJAHBIX PACTBOPOB pa3JINYHbIX
coequHeHuil. PasnoxxeHne auxpomara aMMOHHUSA. DK30TEPMUYECKUE U SHAOTEPMUYECKUE PEAKIIUH.
Bnustare pa3nuvHbIX GakTOpoB (TeMiepaTypa, KOHIIEHTPAIs, CTETICHb U3MENIbYSHHSI TBEPIOTO
BELIECTBA) HA CKOPOCTb B3aUMO/IEUCTBHUS LIUHKA C COJISIHOW KUCIIOTOM.

Jlabopamopnusie onvimot. 20. [IpoBeneHue peakiyii 0OMeHa B pacTBOpax 3JIEKTPOTUTOB.
21. OmnpeneneHne KUCIOTHOCTH CPEIbl pACTBOPOB PA3TMYHBIX BEIIECTB.
22. Katanutuueckoe pa3inokeHHe MepoKCH1a BOJOPoa.
Ilpakmuueckue padomept. 6. JKCIEPUMEHTAITHHOE PEIICHHUE 3a/1a4 110 TeMe «DIEKTPOIUTUUECKAS
JIMCCOITAAIIHS.
Tema 3. Xumus HemeTa10B (20 4)

OnemeHThl HeMeTalulbl. OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUs, 00111e cBoiicTBa. ["amoreHsr —
aneMeHThl raBHoM noarpynmnsl VII rpynnsl. OOmias XxapakTeprucTuka NoArpynnbsl. Bo3MoskHbIe cTeneHu
OKHCJICHUS.

Ocobennoctu ¢ropa. XJop, ero pacnpoCTpaHEHHOCTh B IPUPOJIE, MOTydYeHHUEe, (PU3nYecKre U
XMMUYECKHE CBOWCTBA, TpUMeHeHue. Xitoposoaopoa. CoisiHas KucioTa u ee cosn. KauecTBeHHas
peaxuus Ha XJIo0pua-uoH. Onpenenenue noaa kpaxmaiaom. [lopsok BEITECHEHUS OJJTHOTO raJIoreHa
JOPYTUM U3 pacTBOPOB raJIOT€HU]IOB.

Cepa, ee HaXOXKJCHUE B IPUPOJIE, ATTOTPOTHS, GU3MIECKUE U XUMHYECKHE CBOMCTBA. CepoBOIOPOI.
Cynbdunbl. Cepuuctsiii ra3. Oxcua cepsl (V1) (cepHbiii aHTHIpHI) U cepHas Kuciaota. OKUCIUTETbHBIE
CBOMCTBa KOHIICHTPUPOBAHHOW CEpHOM KUCTOTHI. [loydeHre u mpuMeHeHne cepHOil KUCTOTHI (0€3
TEXHOJIOTHYECKON CXEMBI).

KauecTBennas pcaKknug Ha Cy.HB(I)aT-I/IOH.

A30T, ero Hax0X/JIeHNE B IIPUPO/IE, BAIEHTHBIE BO3MOKHOCTH aTOMa a30Ta. A30T KaK IPOCTOe
BeniecTBo. OU3NUECKUe U XMMUYECKHE CBOWCTBA, ONy4eHue, npumenenue. [Ipobiema cBs3piBaHNA
aTMocdepHoro a3ora. [IpeacraBienue 0 MUHEPAIbHBIX YIOOPEHUSX.

Ammuak. CTpoeHue MOJICKYJIbI, (PU3NUecKre U XUMUYECKHUE CBOMCTBA, MorydeHue (0e3
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TEXHOJIOTUYECKON CXEMBbI) U TPUMEHEHUE.
Conu ammonusi. KauecTBeHHas peakiusi Ha MOH AMMOHHSL.

Oxkcuppl a3ota. A3otHas kuciota. [lonyuenue, pusndeckre 1 XUMHUYECKHUE CBOMCTBA, PEAKIIUS C
Metaimiamu. [Ipumenenune azotHoi kucnotel. Hutpatel. KpyroBopot azora.

®ocdop. bensrii hocdop. [lonyuenune u npumerenne kpacHoro gochopa. Oxcun dochopa (V)
(pochopusrit anruapun) u hochopHast KUCIOTA.

AnMa3 1 TpauT — aJUTaJUIOTPOITHBIE MOJU(HUKAIIMK yriiepoaa. AncopOuuns. YrapHblii ra3, ero
CBOMCTBA U (PU3HMOJIOTUUECKOE ACHCTBUE Ha OPraHU3M. Y IJIEKUCIIbIH ra3, yrojbHas KMCIOTa U €€ COJIH.
Kpyrosoport yriepona. [TapHukoBslii 3 pexT u ero nocuaencTBusl.

Kpemnwnit. Oxcun kpemuus (IV), kpemaueBas kuciora u cuimkatel. Ctekio. Kepamuka. [{ement u
6eron. CTeki0 — npumMep aMoppHOro MaTepuara.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelibl OKCUJIAMH CEPBI U a30Ta.

JemoncTpanronHsle onbIThl. [IoaydeHne xnopa u u3ydeHHne CBOWCTB XJIOPHOM BoAbl. KauecTBeHHast
peakuus Ha XJIOpUA-UOHbI. Peaknus coequHeHys cepsl U jkenes3a. JlelicTBue KOHIEHTPUPOBaHHOU
CEpHOIl KUCIIOTHI HA Melb U caxapo3y. OOyriuBaHue JIyYMHKH KOHLIEHTPUPOBAHHON CEPHOMN KUCIIOTOM.
I'openue cepoBonopoaa.

Ocaxzaenue cynbpuaos metamuioB. [lonyuenue cepauctoro raza. KauectBeHHast peakiusi Ha CEpHUCTBHII
ra3. PactBopennie ammuaka B Boge. AMMuauHblii ¢poHTaH. [lomyueHne aMmmuaka u3 Xjaopuaa aMMOHHMS U
€ro B3aMMO/IEHCTBHE ¢ XJIOPOBOIOPOIoM. B3auMonelicTBre menu ¢ pazoaBieHHON U
KOHLICHTPUPOBAHHOM a30THOU KHMCIIOTOM.

B3aumopeiictue pochopnoro anrunpuaa ¢ Boaoit. [lornomenne akTHBUPOBAHHBIM YTJIEM Ta30B U
BEILIECTB, PACTBOPEHHBIX B BOJIC. 3HAKOMCTBO C KPUCTAJUTMUYECKUMU pellieTkamMu rpadura u anmmasa.

Jlabopamopnusie onvimot. 23. VI3yueHue CBOWCTB COJSHON KUCTOTHI. 24. 3HAKOMCTBO C 00pa3iiaMu Cephl
u cynbduaoB MeTayuioB. 25. KauecTBeHHas: peakliys Ha CEpPHYIO KHCIIOTY U ee conu. 26. Pacrio3HaBanue
cynab¢uToB. 27. Paznoxenue xaopuga aMMoHus. 28. ColicTBa opToPOoCchOpHOI KUCIOTHI U €€ COJEH.
29. 3HaKOMCTBO ¢ 00pa3liaMu MUHEpaIbHbIX yaoopenuil. 30. O3HaKOMJIEHHE CO CBOMCTBAMHU
KapOoHaTOB ¥ ruapokapOoHaToB. KauecTBeHHas peakius Ha kKapooHat-uoH. 3 1. CBoiicTBa KpeMHUEBOH
KHCJIOTHI M paCTBOPOB CUIIMKATOB. 32. O3HaKOMIIEHHE C 00pa3laMH IPUPOJHBIX CHIINKATOB,
CTPOMTENBHBIX MAaTEPUAIOB, MEJIOM, U3BECTHSIKOM, MPaMOpPOM, KBapLEM, TJIMHON, TIOJIEBBIM IIIIATOM.

Ilpakmuueckue padomst. 7. JKCIEPUMEHTAIBHOE PEIICHME 3a1a4 1o Teme «Hemertas». 8.
[Tony4yenue ammuaka u onbIThl ¢ HUM. 9. [Tonydenue okcuaa yriepoaa (IV) u uzyuenue ero cBOHUCTB.
Pacrnio3naBanue kapOOHATOB.

Tema 4. Xumus metauios (12 1)

[Tonoxenune meraiuios B Ilepuoanueckoii cucteMe xumuueckux 3neMeHToB J[. . Menzaeneesa.
Ctpoenue atomoB MeTaiiioB. [loHsaTre o MmeTammnuecko cBsizu. O6mue cBoiicTBa MeTayioB. CriocoOb!
nojaydeHus: MetayiioB. [loustue o metamypruu. Psg HanpsbkeHnil MeTamioB. BeITeCHEHUE OHOTO
MeTaJula IPYyruM U3 pacTBOpa COJIU. 3HAYEHNE METAJUIOB B HAPOJHOM XO3S1CTBE.

[lemounsie MeTamibl. O0Imas xapakTepucTUKa MoArpynmsl. Hatpuii, ero ¢pusnveckue CBONCTBA,
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B3aMMOJICHCTBHE C HEMETAJUIaMHU M BOJOH. XJIOpU/ HaTpus — MoBapeHHas conb. KapOoHat u
rHIpOKapOOHAT HATPHA, MX IPUMEHEHHUE U CBoMcTBA. OKpallnBaHUe IIAMEHH COJIIMU HATPHSL.

Kanbuuii — npencraBuTellb CEMEUCTBA 1IEI0YHO3EMENBHBIX METaIOB. PU3MUECKUE CBOMCTBA,
B3aUMO/JICHCTBUE C HeMeTallllaMu U Boaou. CoeauHenus kanblusi. Mpamop. ['unc. M3BecTb.
Crpowutenbabie MaTepuanbl. OKpaliMBaHue MJIAMEHU COJISIMU Kablus. AmoMunuil. Guzndeckue u
XUMHUYECKHUE CBOMCTBA, TpUMEHEeHHEe. AM(OTEPHOCTh OKCHAA U TUAPOKCHIA aTtoMUHMS. JlypamoMuH
Kak OCHOBa COBPEMEHHOW aBUALIMH.

XKenezo. Puznueckre 1 XUMUYECKHE CBOMCTBA (B3aMMOACHUCTBUE C KUCIOPOIOM, KUCIOTaAMHU, XJIOPOM).
Coenunenus xenesa (II) u sxenesa (I1I). KauectBennas peakuus Ha noH xenesa (III). Uyryn u ctanp —
Ba)XHEHUIIIME CIUIABBI )KeJie3a. 3aKalleHHas U OTIyIIeHHas cTajib. Kopposus xkenesa.

Hemoncmpayuonnvie onvimal. Bzaumoeiictsue HaTpys U KaJbLus ¢ BOAOH. ['opeHue HaTpus B XJ0pe.
OxpalrBaHue IUIAMEHH COJIIMU HaTpUsA U Kaiblysl. B3aumonencTeue amoMUHNA ¢ BOJOH, pacCTBOpaMu
KHUCIIOT U menoueil. Boccranosnenune okcuaa xenesa (I1I) amomunuem. «CatypHOBO 1epeBO»
(B3aMMOAEHCTBUE LIMHKA C PACTBOPOM HUTpaTa cBUHLA). [lonydyeHue xene3Horo kynopoca
pacTBOpEHHEM JKene3a B cepHoi kuciote. Okucnenue ruapokcua xkenesa (1) na Boznyxe. Kopposus
KeJesa.

Jlabopamopmusie onvimot. 33. 3HaKOMCTBO ¢ 00pa3IiaMu METAIOB U CIUIaBOB (paboTa ¢
KOJUICKIIUSIMH ).

34. PacTBOpeHHE MarHus, kejie3a U IIMHKA B COJITHOU KHCIIOTE.

35. BeiTecHEeHHE OAHOTO METalljIa IPYTUM U3 pacTBOpPa COJIH.

36. OcaxeHne U pacTBOPEHUE THIPOKCUIA ATFOMUHUS.

37. Onpenenenue coenunenuii xenesa (I1I) B pacTBope mpu momoIu poaHuaa Kanus.

Tema 5. O6001IeHUE CBeAeHUIT 00 DJIeMeHTaX U HeopraHuvyeckux Bemecrnax (10 4)

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB 3JIEMEHTOB U MMPOCTBIX BEHICCTB B I'NIABHBIX MOATPYIIIaX U B
MaJibIX IEpHUOaAx. 3aKOHOMepHOCTI/I M3MCHCHHS CBOMCTB CIIOXKHBIX COCI[I/IHGHI/Iﬁ 9JICMCHTOB — BBICHINX
OKCHAOB U THAPOKCHUAOB, JICTYYHUX BOJOPOAHBIX COGI[PIHGHHﬁ.

Hemoncmpayuonnvie onstmupl. OOpasibl MIPOCTHIX BELIECTB-METAUIOB U HEMETAIOB 2 TO M 3_TO
MIEPUOIOB.

Jlabopamopnuvie padomui. 38. VcripiTaHNe NHAMKATOPOM BOJAHBIX PACTBOPOB BOJOPOAHBIX COEIMHEHUN
a30Ta, KUCI0pOo/a, CEPhl U XJIopa.
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Y4yeOHO-TEeMATHYECKHH IUIAaH 8 KJacce

Ne /o Tema Bcero yacos
1 |[lepBoHauagbHBIC XUMHYCCKUE TTOHATHUS 16
2  |[Kucnopox. Bonopon. Boma. PacTBopsi. 20
3 |OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTUHEHUM. 13
4  ['nmaBa 4. Ilepuoaunyeckuii 3akoH u [lepronnyeckas cucrema 19
xuMudeckux emenToB J[.U. MenaeneeBa. CTpoeHue aToma.
Xumudeckas cBsi3b. CTPOCHHE BEIIECTB B TBEPAOM, KHJIKOM U
ra3000pa3HOM COCTOSTHUSX
Hroro 68
YuyebOHO-TEMaTHYECKHI IJIaH 9 KJacc
Ne i/ Tema Bcero gacos
1 |[Crexuomerpusi. KommdecTBeHHBIC OTHOIECHUS B XUMUU 12
2 [Xumuueckas peakiius 14
3 Xumus HeMeTaioB 20
4 [ Xumus MeTaIOB 12
5. |06061eHne cBeieHnH 00 AJIeMEeHTaX U HEOPraHMYECKUX BEIIEeCTBaX 10
Htoro 68
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