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IMosicuuTeILHAS 3aNIMCKA

PaGouas mporpamMma ydueOHOro mpenMera «XUMHs» MpeAHAa3HAuUEHa Uid 00y4arouxcs
9-ro kmacca 001e00pa30BaTENbHBIX OpraHU3aluii M pa3paboTaHa HA OCHOBE AaBTOPCKOM
porpamMMbl IO XUMUHU 1151 o0meoOpa3oBarenbHbix opranuzamuii O.C. ['abpuensna. Xumus.
Paboune nporpammel. [Ipenmernas nuuus ydeonukoB O.C. T'abpuensna, M.I. OctpoymoBa,
C.A. Cnagxosa. 8-9 knaccel: paboyas nmporpamma. — M.: [Ipocsemnienue, 2019, B cooTBeTCTBUM
¢ yueoHukoMm «Xumus. 9 knacc: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. —
3-e u3a. — M. : TIpocsemenue, 2021.

Pabouas nmporpamma npeamera « XUMHs» COCTaBlIeHa Ha OCHOBE JOKYMEHTOB:

- OenepanbHOrO YPOBHS:

1. KomBenmmu o mpaBax peO€Hka (omoOpena [enepanpHOii Accambneeit OOH
20.11.1989) (Bcrynuna B cuny mist CCCP 15.09.1990);

2. ®enepanbHoro 3akoHa Poccuiickoit @enepaunn ot 29 nexadbpst 2012 roma Ne 273 —
®3 «O6 obpazoBannu B Poccuiickoit denepanumn» (¢ usmenenusmu Ha 06 depasst 2020 roga);

3. CaHHTapHO-3ITUAEMHUOJIOTHYECKUE TPEeOOBaHUS K OpraHU3alusM BOCHUTAHUS H
oOy4eHusi, oOTAbIXa © o310poBieHuss gereii u  wmomomexku (CanlluH  2.4.3648-20),
YTBEPKACHHBIMU IIOCTAHOBJIEHUEM TJIaBHOTO caHuTapHOro Bpada PO ot 28.09.2020 Ne28§;

4. Ipukaza MunuctepctBa odpazoBanus u Hayku PO ot 17 gexadbps 2010 r. N 1897 «O6
YTBEPXKICHUH (PellepalbHOTO TOCYAApCTBEHHOTO OO0OpPa30BaTENbHOIO CTaHIApTa OCHOBHOTO
obmero oopa3oBaHus» (C U3MEHEHUSMH M JIOTIOJTHEHUSIMH ),

5. IlpumepHOli OCHOBHOH 00pa30oBaTENBLHOM MPOTPAaMMBI  OCHOBHOTO  OOIIETro
obOpazoBanus (omoOpeHa pemieHHeM (eaepalbHOr0 y4eOHO-METOAMYECKOr0 OOBEAMHEHHS TI0
obmemy obpazoBanuto, mpotokoi ot 08.04.2015 N 1/15) (pen. ot 04.02.2020);

6. [Tpuxaza Munnpocsemenus Poccun ot 20.05.2020 N 254 «O06 yTBepkIeHUU
denepanbHOTO MIepeuHst y4eOHUKOB, JOMYIICHHBIX K UCIIOIB30BaHUIO TP PeaTN3aIiH
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOrpaMM HayalbHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeTr0 00pa30BaHUs OPraHU3AIUSIMU, OCYIIECTBISTFOIIIMMH
00pa30oBaTeNbHYIO IEATEIbHOCTEY (C U3MEHEHUSMHU U TONOJHEHUSIMH);

7. Ilnucema MunHCcTEpCTBa 00pazoBanus U Hayku Poccuiickoit denepannu ot 28 okTaOps
2015 roga Ne08-1786 «O paboumx mporpaMMax yuyeOHbIX IPEAMETOBY;

8. ®I'OC OOO (Broporo mnokoieHusi) «lIpumepHble TpOrpaMMbl MO Y4EOHBIM
npeaMeram. Xumus. 8-9 Kimacce».

-MyHUIIMNIAIBHOTO YPOBHS

[Tpukaza MKV «Komurer mo o6pa3zoBaHuIo U Jei1aM MOJIOJCKH aJMUHUCTPAIIUU ropoja
Benoropck» ot 03.06.2022 Ne 457 «O6 opranuzauuu padotsl B OO r. Benoropck B 2022/2023
y4eOHOM TOy».

- [lIkonbHOTO YPOBHS:

1. YcraBa mkomsl.

2. O0pazoBarenbHoit mporpamma OO0, yrBepxkaeHHas npruka3oM Nel3 ot 21.01.2022.

3. IomoxxeHnn O CTPYKType, MOpsAKe pa3pabOTKH M YTBEPKACHUS PabOYMX MPOrpamMmm
yueOHBIX KYpCOB, MpeaMeToB, aucuurind (Moayneil) MAOY «lllkona Ne3 ropona bemoropcky,
yrBepxkaeHHoe npukazom Ne 95 ot 30.05.2020 roxa;

4. TIpukaza Ne 150 ot 30.08.2022 roga «O6 yrtBepkaeHun yuebHoro ruiana MAOY
«Ikoma Ne3 ropona benoropck».

Mecto npeamera «Xumus. 9 kj1ace» B y4eOHOM ILIaHe.

B cootBercTBUM ¢ (emepaTbHBIM TOCYAapCTBEHHBIM O0Opa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO  00miero  oOpa3oBaHUs  HpeAMET XUMHS BKIIOYEH B IPEAMETHYIO 00JacTh
«EctecTBeHHO-Hay4HbIe TIpeaMeThl». [lo yueOHOMY mulaHy Ha W3ydeHWe XMMHUU B 9 Kiacce
oTBOJUTCS 2 yaca B Heento. [Iporpamma paccuntana Ha 68 dacos.



Conep:kanue y4eOHOro npeamera

IloBTOpEeHue u 00001IeHHe CBeIeHUI 10 Kypcy 8-ro kiacca

bunapurie  coemunenus. Okcunpl  cojeoOpasymloliue W HecolieoOpa3yromue.
['unpokcunbl: ocHOBaHwMs, aM(pOTepHbIe, KUCTOTHL. CpeaHue, KUCIIbIe, OCHOBHBIC COJIH.

O060061eHre cBeleHui 0 XUMHUecKUX peakiusax. Kimaccudukanms XuMHUUeckux peakui
M0 pa3JIMYHBIM OCHOBAHUSM: COCTaBY W YMCIY pEarupyroludxXx U 0O0pa3yroIIMXCs BEIeCTB,
TerioBoMy 3¢G@deKTy, HanpaBlIeHUIO, HW3MEHEHUIO CTENEeHEeW OKUCICHHSI DJIEMEHTOB,
00pa3yroImx pearupyromre BemecTBa, Gpase, HCIoTb30BAaHUIO KATAIU3aTOPA.

[lonsiTHe O cKOpPOCTM XHMMHUYECKOW peakuuu. DakToppl, BIUSAIOIIME HAa CKOPOCTb
XAMHYECKUX PEaKUUi: MPUPOJA PEArupyrolux BELIECTB, MX KOHUEHTpalHs, TEMIIeparypa,
IJIOIIA b CONMPUKOCHOBEHUS, HAIMUME KaTtanu3aTtopa. Karamus.

JemMoHCTpanmu.
e (O3HAaKOMIIEHHE C KOJUIEKUHUSIMH METAJIJIOB U HEMETAILIIOB.
e (O3HAaKOMIIEHHE C KOJUIEKUHUSIMH OKCHI0OB, KUCIOT U COJIEH.
e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH pEeaKUu OT IPUPOJIbl pEarupyrolrX BELIECTB.
e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEaKUUH OT KOHLEHTPAlUU pearupyromux
BEILIECTB.
e 3aBUCHUMOCTh CKOPOCTH XHMMHYECKOW peakuuu OT IUIOHIAAN CONPUKOCHOBEHUS
pearupyrouux BemecTB («KUTSIIUN CII0i).
e 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peakuuu OT TEMIEPaTypbl pearupyromux
BEIIECTB.
JlaGopaTopHble ONBITHI.
1. B3aumopeiicTBue aMMHaKa u XJIOpPOBOOPOIa.
2. Peakuus HelTpanu3amuu.
3. HaGmroienue TermoBoro 3pQexra peakuuyu HeuTpaan3alyi.
4. BzaumoelicTBre cepHON KUCIOTHI ¢ okcuom meau (II).
5. PaznosxeHune mepoKcuaa BOAOPO/Ia C IOMOIIBIO KaTaaa3bl KapToQes
6. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOW PEaKLUU OT MPUPOAbl PEarupyroIInuX BEIIECTB HA
prMepe B3aUMOJICHCTBHS PACTBOPOB THOCYIIb(aTa HATPHUS U XJIOpHIa Oapus, THOCYIb(haTa
HATpHs U COJITHOM KHUCIIOTHI.
7. 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOU PEaKIIMK OT IPUPOIbI METAJIIOB MPU UX
B3aMMOJICVCTBUH C COJITHOU KHCIIOTOM.
8. 3aBUCUMOCThH CKOPOCTHU XUMUYECKON PEAKIIMU OT MPUPOJIbI KUCIOT MPY B3aUMOJICHUCTBUU UX C
JKEIIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHUECKON PEAKIMK OT TEMIIEPaTypBhI.
10.3aBUCHMOCTB CKOPOCTH XMMUYECKOW PEAKLIUU OT KOHIEHTPALIH.
11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM peakliiy OT IIOLIaid CONPUKOCHOBEHHUS
pearupyrommnx BEIeCTB.
12. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLMU OT KaTalau3aropa.
XuMHYeCKHe PeaKIMH B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTe 00 SIEKTPOIUTUYECKON AUCCOIUAINK. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
MexaHu3M JIUCCOIMAIIMN  DJIEKTPOJIUTOB C Pa3jUYHBIM  XapakTepoM cBs3u. (CremneHb
AIIEKTPONUTUYECKON Arccorualii. CHIbHBIE U CIa0ble DIEKTPOIIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH DJIEKTPOJMTHYECKONW auccommanuu. Kiaccudukamms
WOHOB M MX CBOHCTBA. KHCIOTHI, OCHOBaHUS W COJIM KaK dJEKTpOoduThl. WX kmaccuduxamnus u
JIACCOLIMAITA.

OO0mue XMMHYECKHME CBOWCTBA  KHCIOT: HW3MEHEHHE OKPAacKH HHIUKATOPOB,
B3aWMOJICCTBHE C METAJJIaMH, OKCHUJIAMH W THIPOKCHAAMU METAUIOB U  COJSIMH.
MounekynsipHble 1 HOHHBIE (TTOJTHBIE U COKPAIIEHHBIC) YPaBHEHUS peakiiuii. XMMHUYECKUA CMBICIT
COKpAILIEHHBIX YpaBHEHUMN. Y CIIOBHS MPOTEKAHUS PEAKUUA MEXKAY SJIECKTPOJUTAMHU 0 KOHIIA.
Psin akTUBHOCTH METaNIOB.

OO0mue XMMHUYECKHE CBOMCTBA INETOYCH: B3aMMOJICHCTBHME C KHCIOTaMH, OKCHIAAMH
HEeMeTaioB, coismMu. OOmme XWUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aWMO/JICUCTBUE C KUCITOTAaMHU, PA3JIOKEHHUE IIPU HATPEBaHUH.



OO6mme XWMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aUMOJCHCTBHE C KHCJIOTAMH,
LIEJI0YAMH, COJIIMU U METAJUIaMH. B3auMoaencTBrue KUCIBIX COJIEN CO MIEIOYaMH.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH C BOAOW. ['MIposM3 COMM CHUIIBHOTO
OCHOBaHUS U clIa0ol KUCIOTHL. ['uaponu3 comu ciiaboro OCHOBAaHUS U CHIIBHOUM KucCioThL. [kana
pH.

CBolicTBa KHMCIIOT, OCHOBaHHM, OKCHJIOB U COJIEW B CBETE TEOPUH IEKTPOJIUTHUECKON
JUCCOLMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JemMoHCTpanmu.
e licnpiTaHue BEmECTB U X PACTBOPOB HA 3JIEKTPONPOBOIHOCTD
e 3aBUCUMOCTb 3JIEKTPOIIPOBOJIHOCTH YKCYCHOM KHMCIIOTBI OT KOHLEHTpAI1H.
e J[BMKEHHUE OKPALLICHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE
e OmnpeneneHue xapakTepa cpebl B pacTBOpax COJeH.
JlaGopaTopHbIe ONBITHI.
13. Jluccoumanus cnadbIX JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.
14. I3MeHeHne OKpaCKH MHIUKATOPOB B KUCJIOTHOM cpelie.
15.Peakiust HeWTpaM3auy pacTBOpa MIENOYH PA3TMYHBIMU KHCIIOTAMHU.
16. [Monyuenue runpokcuna meau(Il) u ero B3aumoaelicTBre ¢ pa3nuYHBIMU KUCIOTAMHU.
17. BzaumoeicTBue CHIIbHBIX KUCTOT ¢ okcuoM meau(1l).
18-20. B3aumopeiicTBie KUCIOT ¢ METaJlJIaMH.
21. KauectBeHnHas peakius Ha KapOOHAT-HOH.
22. [lony4yeHue CTyHS KPEMHHEBOUW KUCIOTBHI.
23. KauecTBeHHas peakius Ha XJIOPHU/I- WU CYJIb(aT-HOHBI
24. I3MeHeHue OKpacKy MHIUKATOPOB B IIEJIOYHON CpeJie.
25. BzaumopeiicTBHE LIeNI0UE C YIJIEKUCIBIM ra3oM.
26. KauecTBeHHas peakuusi Ha KATUOH aMMOHHUS.
27. llonyyenue runpoxcuaa meau(Il) u ero paznoxenue.
28. BzauMopeicTBre KapOOHATOB ¢ KMCIIOTAMHU.
29. Ilonyuyenue ruapokcuna xenesa(Ill).
30. BzaumoneticTBue xeneza ¢ pactBopoM cyibdata meau(1l)
IIpakTuyeckue paéoTsl
1. CBoiicTBa KHCIIOT, OCHOBaHUW, OKCHUJIOB U COJIEH B CBETE TEOPHH IEKTPOIUTHUECKOU
JIUCCOITMAIINY U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUid
HeMmeTrasibl M X COeIUHEHUS

CtpoeHue aTOMOB HEMETANIOB W WX mojiokeHwe B llepwomuueckoit cucreme. Psn
ANEKTPOOTpHUIATENIbHOCTU. KpHuCTanmnyeckue pemeTku HEMETauIOB — TPOCThIX BEUIECTB.
Annorponus u e€ npuunHbl. Ousnyeckue cBoiicTBa HeMeTauioB. OOIIMe XUMUUECKHE CBONCTBA
HEMETAJUIOB: OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIbHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKyJl. DU3HMYECKHE W XMMHUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUs CBOWMCTB raJIOT€HOB B 3aBUCUMOCTH OT UX IOJOKEHUS
B [lepuoanueckoii cucreme. HaxoxxaeHue rajioreHOB B MIPUPOJIE U UX TOJydeHHE. 3HAUYCHUE U
MIPUMEHEHHUE TaJIOT€HOB.

lajioreHOBOIOPOZIBI WM COOTBETCTBYIOIIME WM KHCIOTHI: ITUTABUKOBAas, COJISAHAs,
OpomoBoJOpOIHAsi, WOAOBOAOpoaHAas. ['amoreHuapl. KauecTBeHHBIE peaknMM Ha TalOTEeHU-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U UX OMOJIOTUYECKask POJlb.

Oo6mas xapakrepuctuka 3neMeHToB VI A — rpymnmel. Cepa B mpupojie U e€ moidydeHue.
AmnoTponHbele MoauQUKalMK cepbl W UX CBONCTBAa. XHMMHMYECKHE CBOICTBa cephl U €€
MIPUMEHEHUE.

CepoBoOpOM: CTPOCHHE MOJICKYJBI, (PU3MUECKHE M XUMHUYECKHUE, TOJyYCHHE U
3Hauenue. CepoBopopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIoMIUHODOPEIL.

Oxkcun cepoi(IV), cepuucras kuciora, cynbGuThl. KauecTBeHHass peaknus Ha CyabpuT-
HOH.

Oxcun cepol(VI), cepnas kwucnorta, cyabdarel. Kpucramtoruaparel. KauecTBeHHast
peakius Ha cynb(ar-uoH.



CepHas KHCI0Ta — CUIIbHBIN AJIeKTpoauT. CBOMCTBA pa30aBICHHON CEPHON KUCIIOTHI, Kak
TUIMYHOW KHUCIIOTBHI: B3aUMOJICHCTBHE C MeTa/slaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHUIAMH,
OCHOBAaHMAMHU U aM(OTEpHBIMU THAPOKCHIAMHM, colsiMU. KauecTBeHHas peakiusi Ha Cyiabdart-
WOH.

OOwiast XapakTepUCTUKA 3J€eMEHTOB VA rpynnbl. A30T, CTPOEHHE aTOMa U MOJIEKYJIBI.
@®usnyeckue M XHUMHUYECKUE CBOMCTBA M NPUMEHEHUE a30Ta. A30T B MPUPOAE U €ro
Ouosiornyeckas pob.

AMMUaK, CTpOEHHE MOJICKYJIBI U (PU3NYECKHE CBOMCTBA. AMMUAYHasl BOJIA, HAIIATBIPHBIN
CIMPT, rHApaT aMMHaka. JJOHOPHO-aKLENTOPHBIA MEeXaHU3M 00pa30BaHUs KAaTHOHA AMMOHHS.
BoccranoBurensHble cBoiicTBa aMMuaka. Conu aMMOHMS M UX npuMeHeHue. KauecTBeHHas
peakuys Ha KaTHOH aMMOHHUS.

Oxcuzpl a3ora: HEconeoOpasyrole M KUCIOTHBIE. A30THCTash KHUCIOTa M HUTPUTHL
A30THas KUCII0Ta, €€ oydyeHHe U cBoMcTBa. Hutparsl.

®ocdop, crpoerne atoma u amtorporus. Docunel. Pochun. Oxeun docdopa(V) u
oprodochopnas kucinota. Pocdartel. DochopHbie ynoOpeHus. MTHCEKTHITMIBI.

OOmiast xapakTepucTuka 3JieMeHTOB [V A- rpynmbl: 0COOGHHOCTH CTPOEHHUS aTOMOB,
IPOCTHIX BEILECTB U COCAMHEHUI B 3aBUCUMOCTH OT IOJIOKEHMs 3yieMeHTOB B [lepuoanyeckoit
cucreMe. YTriepoa. AJIOTpOnHbIE MOAU(PHUKAINU: anMa3, TpaduT. AMOPGHBINA yriIepoa U ero
copTa: caxa, AaKTUBUPOBAHHBIM yroiab. AjcopOuusa. XUMHUECKHE CBOICTBAa yriepoja.
Kokcoxmummuueckoe pou3BOJCTBO U €ro npoaykius. Kapoumsl.

Oxcun yraepopa(ll): cTpoeHue Mojekynbl, MolydeHHE U ero cpoicTBa. Okcun
yraepoaa(IV): cTpoeHue Mosekyiibl, MOJIYyYEHHE U €ro CBOMCTBa. YrosbHas kucnora. Conun
YTOJIbHOW KUCIIOTHI: KapOOHAThI ¥ THAPOKapOoHaThl. TexHHueckas v MuileBas coza.

Heopranuueckue M OpraHM4ecKkue BeELIECTBAa. YTJIEBOAOPOJbl. XMUMHYECKOE CTPOCHHUE
OpPraHUYECKUX BEILIECTB, KaK NOPSI0K COeAMHEHHs] aTOMOB B MOJIEKYJIE 10 BAJIEGHTHOCTH.

MeraH, 3TaH, KaKk IpeJesIbHbIE YIIIEBOJOPOAbl. DTUJIEH U allETUIIEH, KaK HENpeaeIbHbIe
(HeHacblIlIeHHBIE) YrieBoJopoasl. ['openue yrieBonoponaoB. KauecTBeHHblE peakuMHM Ha
HeNpeeNbHbIE COSUHEHHUS.

OTWIOBBI CHMPT, €ro IOJy4eHHe, IpUMEHEHHe U (U3MOJOTHUYECKoe JeicTBue.
TpexaroMHbIi ciupT IAnepruH. KauecTBeHHAs peakiyss Ha MHOTOAaTOMHBIE CIIUPTHI. Y KCyCHast
— MpeACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cporictsa. Kpemuuii B npupoge. CUnMuuapl U CUjaH.
Oxcupn kpemuusi(1V). Kpemuuesas kucinora u e€ conu.

IIponsBoncTBo crekna u  nemeHTa. [Ipoaykuus CHIMKAaTHOW IPOMBIIIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuc. OnTudeckoe BOJIOKHO.

Hemeramnsl B mpupose. PpakiMoHHas MeperoHka >KUIKOTO BO3/AyXa, Kak CIOCO0
MOJIyUYeHUsl KHUCIOpoJa, a3zoTra, aproHa. llomyuenue ¢ocdopa, KpemHHs, XJopa, HOAA.
DNEKTPOIN3 PACTBOPOB.

[lonydyeHne cepHOW KHUCIOTBI: CBIPbE, XMMM3M, TEXHOJIOIMYECKas CXeMa, METOJ
KHUIIAIIETO CJ0s, IPUHIMIIBI TeTJI000MeHa, MPOTUBOTOKA U IUpKyasauu. Oneym. IIpousBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOIMYECKask CXEMa.

JdemoncTpanuu

Komneknus HeMeTamios.

Mopnenu KpUCTaUINYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIBI €70 PAOOTHI.

['openune HeMeTauI0B — MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO6pa31pl TaJOreHOB — MPOCTHIX BELIECTB.

B3aumoselicTBue rajJoreHoB ¢ MeTajlJIaMHu.

BriTecHenne xyiopa OpoMoM WK HOJia U3 PACTBOPOB UX COJIEH

Konnexnus npupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneiicTBre cepbl ¢ METAIJIAMH.

I'openue cepsl B KUCIIOpOJIE

Konnekuus cynbuaHbIx pya.



e KauecTBeHHas peakiys Ha Cylb(ua-HOH

e OO6ecBeurBaHNE OKPALLICHHBIX TKAHEH U I[BETOB CEPHUCTHIM I'a30M.

e BsanmoaeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

e OOyrnMBaHUE OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KHCIOTOM.
Huarpamma «CocTaB Bo3ryxa»

Buneodparmentst u cnaiias! «lItuusu 6azaps»

[Tony4yenue, cobupaHnue U pacro3HaBaHHE aMMHaKa

Paznoxxenne 6uxpomara aMMOHUS

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO

['openue u€pHoro nopoxa

Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojibKa B HEM
OO6pa3sibl TpUpoAHBIX coeauHenuid hocdopa.

e T'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

e [lomyuenue 6emoro ¢ochopa 1 UCTIBITAHHUE €TI0 CBOKCTB

o Komnexmus «O0pasiibl IPUPOIHBIX COSTUHEHHUM yTiaepoaar

e Jloptper H. . 3enunckoro. IlormomieHne akTUBUPOBAHHBIM YIJIEM PacCTBOPEHHBIX
BELIECTB UJIU a30B.

VYeTpoicTBO IPOTUBOTA3a

Monenu MoneKys MeTaHa, 3TaHa, TUIICHA U alleTUIICHA.

B3aumoneiicTBue 3TUIIeH ¢ OPOMHOM BOJIOM U pacTBOPOM IEpMaHraHaTa Kajus.
OO01re XxMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOW KUCIOTHI
KauecTBeHHas peakliis Ha MHOTOAaTOMHBIE CIIUPTHI

Komnexnust «O0pa3iubl NPUPOIHBIX COSAUHEHUH KPEMHHUS»

Komrekuus crekia, KEpaMUKH, IEMEHTA U U3JIEIUH U3 HUX

Konnexkuust npoayKIuy CUIMKaTHOW IPOMBIIITIEHHOCTH

Buneodparmentst u cnaiiasl «I [pon3BOICTBO CTEKIIA M IEMEHTa
Komneknusa «[IpupoaHbie COeIMHEHNS HEMETAIIIIOBY

Buneodparments! u cnaiiabl «PpakMOHHAS IEPETOHKA KUJIKOTO BO3IyXa
Buneodparmentst u cnaiiner «l[lomydeHue BoOIOpoJa, KHUCIOpOAa € TajJOTEHOB
AIIEKTPOJIUTUIECKUM CTIOCOOOM»

Monenu anmnaparoB [Jis IPOU3BOJCTBA CEPHOM KHCIIOTHI.

Mopenb Kunsimero cios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodpparments! u cnaiasl «IIpon3BoaACTBO CEPHOM KUCIOTHI»
Buneodpparmentst u cnaias! «IIpon3BoacTBo aMmmMuaKa

Konnexkuust «CpIpb€ A1l MOTy4YEHUs! CEPHOIM KUCIOTBI»

JlabopaTopHblie ONBITHI

31. Pacno3HaBaHue rajJoreHu-HOHOB

32. KauecTBeHHBIE peakuy Ha CyJb(paT-noHbI

33. KauecTBeHHast peakiusi Ha KATHOH aMMOHUS

34. XuMnueckre CBOMCTBA a30THOM KHCIIOTHI, KaK JIEKTPOJINTA

35. KayectBeHHbIe peakiiuu Ha ¢pochar-uoH

36. Ilosrydyenne u cBOMCTBA YrOJIBbHON KHCIIOTHI

37. KauecTtBeHHast peakiys Ha KapOOHAT-HOH

38. IIpomyckanue yriieKuciaoro ra3a 4epe3 pacTBOp CHIMKaTa HaTpUs
IIpakT4yeckune padoTnl

2. VI3y4eHne CBOMCTB COJISTHOM KHCIIOTBI

3. I3ydeHune CBOMCTB CEpHON KUCIOTHI

4. [TonmyuyeHne aMMHaKa U U3y4eHHUE €r0 CBOMCTB

5. IlomyueHue yriieKucioro ra3a u U3y4eHue ero CBONCTB



MeTtaJuibl M UX COeIMHEHUS
[Tonoxxenue meramnoB B [lepuoguueckoit cucteMe xumuueckux anemMeHtoB /. 1. Menaeneesa,
CTPOCHHE UX aTOMOB M KPUCTAJUIOB. MeTaminueckas CBsI3b U METAIUINYECKAs] KPUCTAIUIMYECKas
pemérka. PU3NYECKUE CBOMCTBA METAJUIOB: JJIEKTPO- M TEILIONPOBOAHOCTH, OTPa)KaroIIast
CIOCOOHOCTB, MIIACTUYHOCTD. CIlsIaBbl YEPHBIE U LIBETHHIE.
Mertannel Kak BOCCTAHOBMTENH. OJIEKTPOXMMHUYECKMM psija HampsbkeHuid. Bzanmopeiicteue
METaJVIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.
Okcuabl W THAPOKCUIBI MIEJIOYHBIX METAUIOB, WX IOJy4Y€HHUE, CBOMCTBA, MNPUMEHEHHE.
BaxHelilye coau MENOYHbIX METAIUIOB, UX 3HAYEHHUE B )KMBOUM M HEKUBOU MPUPOJIE U B )KU3HU
YEJI0BEKA.
Okcuabl M TUAPOKCHIBI IIEJIOYHO3EMENbHBIX METaUIOB, HUX I[IOJY4Y€HUE, CBOWCTBA U
npuMeHeHrne. BaxkHenmme coyii mETOYHO-3EMENIbHBIX METAJUIOB, UX 3HAYEHUE B MPHUPOJE U
KU3HU YyenoBeka. KapOoHatsl ¥ rufipokapOOHaThl KalbIHsl.
JKécTrkocTh BOIBI: BpeMEHHass W MOCTOsiHHAsA. CrocoOBI yCTpaHEHUsS! BPEMEHHOU KECTKOCTH.
CrniocoOsbl ycTpaHeHHUs TOCTOSIHHOM KECTKOCTU. VOHUTHI.
CoenvHEHUS aTIOMUHUS B IPUPOE. XUMUYECKUE CBOMCTBA amoMuHus. OCOOCHHOCTH OKCHUIA U
TUAPOKCUIA ATIOMUHUS Kak aM(pOTEepHBIX coequHeHni. Baxueiimue conu amoMunus (XJIopui,
cynbdar).
OcoOenHocTu cTpoeHusi aToMa kerne3a. Kenezo B mpupone. Baxkueimme pyabl sxenesa.
[Tomyyenue uyryna u cranu. Oxcuasl u rugpokcust xeneza(ll) u (1), Conm xeneza(ll) u (III).
OO6Hapy>xeHre HOHOB KaTHOHOB elle3a B pacTBOpe. 3HAUeHUE COSTUHEHMI JKenesa.
Koppo3zust xumudeckast U 2JIEKTPOXUMUYECKasl. 3allUTa METAJIJIOB OT KOPPO3UH.
Mertamnsl B mpupoje: B CBOOOAHOM BHAE M B BHIe coeauHEeHUU. [loHATHE O MeTalutypruu.
Yépnas u LBETHAas METAJLTYprHsl. [Tupomeramnyprus, TUAPOMETAILLYPI U,
anekTpomeTatyprusa. Jlomenusiii mpouecc. IlepepaboTka uyryHa B CTajb. OIEKTPOIU3
pacIuIaBoB.
JdeMoHcTpannn

e BsaumoneiicTBre HATPUs, TUTUS U KaJbLHs C BOJOM.

e ['OopeHHME HATpHsI, MATHHUS U JKeJe3a B KUCIOPOJIE.

e Bcmblika TEPMUTHOM CMECH.

e B3saumonelcTBUE CMECU IOPOIIKOB CEPBI U XKEJIe3a, [IUHKA U CEPBI.

e B3aumopeicTBHE aIIOMHUHHS C KUCIIOTaMH, IIIEJIOYaMH U BOJOM.

e  B3saumoJelcTBHE Kele3a U MEJIU C XJIOPOM.

e B3saumonelcTBue MeIU C KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM U a30THOM KHUCIIOTOU
(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

e Okpacka IJIaMeHH COeAMHEHUSIMHU LIEJIOUHBIX METAJIJIOB

e Okpacka IJIaMeHH COeIMHEHUAMHU HIENTOYHO3EMENbHBIX METAIIIOB

e ['ameHue U3BECTH BOJOM.

e [lomydenue x€CTKOM BOJBI B3aUMOJECHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOW BOJIOM.

e VYcTpaHEeHHE BPEMEHHOM KECTKOCTU KUIISTYCHUEM U I00aBKOU COJIBI.

e VYcTpaHeHHEe MOCTOSTHHON KECTKOCTH JOOABKOM COMIBI.

e VOHWTHI U NPUHLIMII X AEHCTBUS (BUACOPPArMEHT).

e Kosneknus npupogHbIX COEAUHEHUN aTFOMUHUS.

e Buneodpparmentst u cnaiiapl «OKCHI ATIOMUHUS U €r0 MOAU(DUKALIANY.

e [lomyuyenue aMmpOTEpHOro IMIPOKCUIA ATIOMUHUS U UCCIIEIOBAaHUE €TI0 CBOWCTB

e Komneknus «XuMHU4eCKUE HCTOUHUKH TOKa»

e Pe3ynbTaThl IIUTENBHOTO IKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UHU CTAIbHBIX WU3/EIUN B
3aBUCUMOCTH OT YCJIOBHUH MPOIIECCOB

e Boccranosnenue menu u3 okcuaa meau(Il) Bogopogom

e BuzaeodparmenTs! U cnaiipl «IIpon3BoACTBO UyryHa M CTAIM»

e Buneodpparments! u crnaiiapl «3aemnus U3 yyryHa u cTanm»

e Buneodpparmentst u crnaiiabl «I [poM3BOICTBO QIFOMUHUS

JlabopaTopHbIe ONBITHI



39. B3aumoseiicTBue xenesa ¢ pactBopom cyibhara meau(Il)
40. [TonyuyeHue U3BECTKOBOM BOJBI U OMBITHI C HEM
41. Tlonyuenue ruapokcuaos xenesa(ll) u (111)
42.KauecTBEHHbIE PEAKIIMM HAa KATHOHBI JKeJle3a
IIpakTnyeckune padoThl
6. Pemenne sKciepuMeHTaNBHBIX 337a4 10 TeMe «MeTaibny
XuMHUS U OKPYKAKOIIAs cpeaa
Crpoenne 3emnu: sApo, MaHTHs, 3eMHas KOpa, UX XuUMHUecKuil coctaB. Jlutochepa u eé
XUMuYeckuil coctaB. Munepanbl. Pyabl. Ocapounsie mnopoasl. [lone3Hble nckomaemsle.
XUMHUECKUH coCcTaB THIpocdepbl. XMMUUYECKHI COCTaB aTMOC(EPHI.
VICTOYHUKM XMMMYECKOI'O 3arps3HEHUs OKpyKaroued cpelpl. ['obaibHble 3KOJIOrMYECKHe
npoOJemMbl YeloBeYecTBa: NApHUKOBBIA 3 (EeKT, KHCIOTHBIE OXKAH, O30HOBBIC JBIPHI.
MexayHapolHOE€ COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpY’Karolled cpeibl OT XMMHUYECKOIo
3arpsi3HEHUs. «3enEHast XUMUS».
MapkupoBKa yMakOBOYHBIX MaTEpUANIOB, 3JIEKTPOHUKM M OBITOBOM TEXHUKH, IMPOJIYKTOB
MMATAHUS, STUKETOK 10 YXOy 32 OHEKIOM.
JdeMoHcTpannun
Buneodparmentst u cnaiiapl «CtpoeHne 3eMiIH U €€ XUMHYECKHI COCTaB»
Konnekuust MuUHepanoB ¥ TOPHBIX OPOJT
Komnexnusa «Pynsl MeTamios»
Buneodparments! u crnaiiapl «l 100ampHbIE 9KOJIOTHYECKUE TPOOIIEMBI YE€JI0BEYECTBAY
BuneodparmMeHThI 1 cliaiiibl O CTENIEHN SKOJIOTUYECKOH YUCTOTHI TOBApa
JlabopaTropHblie ONBITHI
43. U3yueHue rpaHura
44. 3ydyeHrne MapKUPOBOK PA3IMYHBIX BUAOB IPOMBIIIIEHHBIX U IIPOJOBOILCTBEHHBIX TOBAPOB
O0o0menne 3HaHUH 10 XMMHH 32 Kypc OCHOBHOM mIK0JBIL IToagroroska k OcHoBHOMY
rocyapcTBEHHOMY 3K3aMeHY
CrpoeHne atomMa B COOTBETCTBHM C IIOJIOXEHHEM XHMHUYECKOro 3jemeHTa B llepnoanueckoit
cucreme. CTpoeHHE BEILIECTBA: XUMUYECKasl CBA3b M KPUCTAUIMYECKUE PELIETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHBIX 3JEMEHTAaMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIIOB, OJIAaropoIHBIX
ra3oB) OT TOJIOKEHHsS eMeHToB B [lepmommnueckoii cucreme. TUIONIOTHS HEOPTAaHHMYECKHX
BELIECTB, JEJICHNE UX Ha Kiacchl ¥ rpynmsl. [Ipencrasurenu.
[Ipu3Haky 1 ycioBUs NIPOTEKaHUS XUMHUYECKUX peakuui. THITONOrus XUMHYECKUX PEaKLUn 10
pa3IMYHbIM OCHOBAHUSIM. Peakunn MOHHOI'O oOMeHa. OxucauTenbHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIUH.
XVMMHYECKHE  CBOMCTBA  NPOCTBIX  BEHIECTB.  XAapakTEpHbIE  XUMHYECKHE  CBOWCTBA
coieo0Opa3yloIUX  OKCUIOB, TUAPOKCUIOB  (OCHOBaHMM, KHUCIOT U  aM(OTEpPHBIX
THJIPOKCHUIOB), COJIEH.



IInanupyemble pe3y/ibTaThbl: THYHOCTHBIC, METANIPeAMETHBIC U NPeIMeTHbIC

JIM4HOCTHBIE PE3yIbTATHI:
1) oco3HaHue cCBOEH OSTHHYECKOM NPUHAIJICHKHOCTH, 3HAHUE HCTOPUM XMMHM M BKIaJa
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) ¢QopmupoBaHME OTBETCTBEHHOTO OTHOIICHHWS K [O3HAHWIO XUMHH;, TOTOBHOCTH U
CIIOCOOHOCTH OOy4arolIUXCsl K CAaMOPa3BUTUIO U CaMOOOPAa30BaHHMIO HA OCHOBE M3YYEHHBIX
(aKTOB, 3aKOHOB M TEOPUI XMMHUH;, OCO3HAHHOTO BBHIOOpPAa W IMOCTPOSHHE WHIMBHIYaIbHOMN
00pa30BaTeNbHON TPAaeKTOPUH;
3) ¢dbopmMupoBaHHE LIETOCTHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, HEOTHEMJIEMOH 4YacThiO
KOTOPOH SIBJIAETCS XUMUYECKAsl KapTUHA MUDPA;
4) oBIAJAEHHE COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLMM YPOBHIO DAa3BUTUS HAyKu U
00LIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMHUYECKUM;
5) ocBOeHHE COLMANbHBIX HOPM, MPaBWJI IOBEACHHUSA, poJiei W (GOpM COIHUAIBLHOW >KU3HU B
colMyMe, MPHUPOJAEC U YACTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYIbTYpbl U 0€301acHOTO
oOpallieHus ¢ BEIIECTBAMU U MaTepUalaMy;
6) ¢opmupoBaHHEe KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOLICHHMH CO CBEPCTHUKAMHU H
B3pOCIBIMH B Ipolecce  oOpa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOH,  y4deOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUJOB JACSITEIBHOCTH, CBA3aHHBIX C XUMUEH.

MeTtanpeamMeTHbIe pe3yiabTaThl:
1) ompenencuue 1eineld COOCTBEHHOro OOydYeHUs, IMOCTAHOBKA W (QOpPMYIUpOBaHUE IS ceOs
HOBBIX 33/1a4;
2) mnJaHUpOBaHUE IyTEW JIOCTHXKEHUS JKEIaeMOro pe3ysbrata OOydeHHs XHUMUU Kak
TEOPETUYECKOI0, TaK ¥ SKCIEPUMEHTAIBHOTO XapaKTepa;
3) cooTHeceHuE CBOUX JCHCTBHUI € IUIAHUPYEMBIMU PE3YyJIbTaTaMU, OCYIECTBICHUE KOHTPOJIS
CBOCH NEATENBHOCTH B MpoIlecce JOCTUKEHHs pe3ysbTara, OnpeaeleHrue Croco0O0B JIeHCTBUI
IIPY BBITTOJIHEHUH JTa00PAaTOPHBIX U MPAKTUIECKUX paObOT B COOTBETCTBHHU C TPABUIIAMHU TEXHUKH
0€30I1aCHOCTH;
4) ompeneneHHe WCTOYHUKOB XMMHUYECKOW WH(POpPMALWHU, TOJIY4YCHHE M aHAIHM3 e€, CO3JaHue
MH(OPMAILIMOHHOTO IPOAYKTA U €0 MPE3CHTAIUS;
5) ucnonap30BaHNE OCHOBHBIX MHTEIJIEKTYaJbHBIX ONEpalyil: aHaJIM3a U CUHTE3a, CPABHEHUS U
cucTeMaTH3aluy, 0000IEeH s U KOHKPETH3AlM1, BbIIBICHUE IPUYMHHO-CIIE/ICTBEHHBIX CBSI3eH U
MOCTPOEHHE JIOTUYECKOIO PACCYXACHUS U YMO3aKIIOUeHUs (MHIYKTUBHOTO, JEAYKTUBHOTO U IO
aHaJIOTHH) Ha MaTepualle €CTeCTBEHHO-HAyYHOI'O COJIePKAHUS;
6) yMeHHUe CO3/1aBaTh, IPUMEHSTH H MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJIEITH U CXEMBI JIJIs
peleHns yueOHbIX U M03HaBaTeIbHbIX 3aj1ay;
7) ¢dopMupoBaHME W pPa3BUTHE SKOJOTUYECKOTO MBIIUICHHS, YMEHHE IPHUMEHSITh €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM  MNpakTUKe U  NpodecCHOHATBHON
OpHUEHTAIINH.
8) reHepupoBaHUeE Uil U ONpeIeTIeHUE CPEACTB, HEOOXOIUMBIX I UX pealn3aliu.

[IpeameTHBIE pE3yNbBTATHI:
1) ymeHue o0o3HauYaTh XMMHUYECKUE JIEMEHTHI, HAa3bIBATh UX U XapaKTEpHU30BaTh Ha OCHOBE
nonoxenus B [lepuoanueckoii cucreme /1. 1. Menneneesa;
2) bopmynupoBaHUE M3YUYEHHBIX MOHITHUH: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJEKYJa,
WOH, KaTUOH, aHUOH, IIPOCTOE U CJIOKHOE BEILIECTBO, XMMHUYECKasl PEaKLMsl, BUIAbl XUMUYECKUX
peakuuii U T. 10.;
3) ompeneneHue 1o (GopMmylaM CcOCTaBa HEOPraHWYECKMX M OPraHMYeCKHX BEIIECTB,
BAJICHTHOCTH aTOMOB XMMHUYECKHUX AJIEMEHTOB WA CTEIIEHU UX OKUCIICHMUS;
4) noHnMaHue UHPOPMALIMHU, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (POPMYIIbI U YPaBHEHHUS;



5) ymeHue KiraccupuIpoBaTh IPOCThIE (METAJUTbI, HEMETAJIBI, OJIArOPOHBIC Ta3bl) U CIOYKHBIE
(OuHapHBIE COCMHEHUS, B TOM YHUCJIE U OKCUJbI, a TAKXKe TUAPOKCHIBI — KHUCIOThI, OCHOBAHHUS,
am(oTepHble THIPOKCUBI U COJIM) BEILIECTBA;

6) ¢opmynupoBanue Ilepuonuyeckoro 3akoHa, OOBSCHEHHE CTPYKTYpHl W HWH(pOpMaIuH,
kotopyto Hecér Ilepuomuueckas cucrtemMa xumudeckux »dyemeHToB [[. WM. Menpgeneena,
packpbITuE 3HaueHud [leproguueckoro 3akoHa;

7) yMeHHe XapaKTepu30BaTh CTPOCHUE BEIIECTBA — BUIbl XMMHUYECKMX CBSI3€H W THIIbI
KPUCTAJUIMYECKUX PELIETOK;

8) ommcaHue CTpPOCHUSI aTOMOB XUMHUUYECKHX AmeMeHTOB No 1—20 u Ne26 u otoOpakeHHe Ux c
IIOMOUIBIO CXEM;

9) cocraBieHue QOpPMYNI OKCHUAOB XMMHUYECKMX JJIEMEHTOB U COOTBETCTBYIOUIMX UM
TUAPOKCHUIOB;

10) HamMcaHue CTPYKTYPHBIX (OPMYJ MOJEKYISPHBIX COCAMHEHUH M (POPMYJIBHBIX E€AMHUI]
MOHHBIX COEIMHEHUH 110 BaJIEHTHOCTH, CTENIEHSIM OKHMCIIEHUS WIH 3apsaM HOHOB;

11) ymenue ¢opMynupoBaTh OCHOBHBIE 3aKOHbl XUMHM — IIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAaHEHHsI MAacChl BEILIECTB, 3aKOH ABOTaipo;

12) ymeHue GpopMyiIMpoBaTh OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHsI U TEOPUU
AIIEKTPOJINTUYECKON TUCCOLMAIUY;

13) onpenenenne Npu3HaKoB, YCIOBUN MPOTEKAHUS U IIPEKPAIICHUS XUMUUECKUX PEAKIINM;

14) coctaBieHre MOJNEKYJISPHBIX YPAaBHEHUM XUMUYECKUX peaklui, NOATBEPKIAOIINX 001re
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BELIECTB M OTPAXKAIOIIMUX CBSI3U
MEXK]y KJIacCaMU COCMHECHUN;

15) cocraBneHnue ypaBHEHUH peakifii ¢ y4acTUEM 3JIEKTPOIUTOB TAK)KE U B MOHHOM (hopMe;

16) onpeneneHue Mo XMMUYECKUM YpaBHEHUSM IPUHAJUIEKHOCTU PEAKLUNA K ONpeneIEHHOMY
TUILY WU BUY;

17) coctaBneHrne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl C MOMOLIBI0 METOa
3JIEKTPOHHOTO OajaHca;

18) mnpumeHeHHE TIOHSATHUH «OKHUCIEHHE» U «BOCCTAHOBJIEHHUE» ISl XapaKTEPUCTHKHU
XUMHYECKHX CBOWCTB BEILIECTB;

19) onpenenenre ¢ MOMOIIBIO KAUECTBEHHBIX peaKUUi XJIOpUA-, CyiabpaT- U KapOOHAT-aHUOHBI
Y KaTUOH aMMOHMSI B paCTBOPE;

20) oOBsicHEeHHE BIUSHUS pa3IMUHbIX (PAKTOPOB Ha CKOPOCTh XUMUUECKUX PEAKIINI;

21) ymeHue xapakTepu30BaTh MOJOKEHHUE METAJUIOB U HeMeTauioB B [lepuoanueckoil cucreme
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAIJIOB, 00IIKe (PU3NUECKUE U XUMUYECKHE CBOWCTBA;
22) oObsicHEeHHME MHOroo0pa3usi MPOCTHIX BEIIECTB SBJICHUEM AUIOTPONHHM C yKa3aHHUEM e¢
PUYHH;

23) yCTaHOBIICHHE PA3IUYHNA THIPO-, TUPO- U DIEKTPOMETALTYPTUH U HIUTIOCTPHPOBAHUE HX
IpHUMEpaMH MPOMBIIUIEHHBIX CIIOCOOOB MOTY4YE€HHUSI METAIIJIOB;

24) ymeHue naBarhb 001Iyr0 XapakrepucTtuky annemenToB |, I, VIIA rpymnm, a Taxxe Bogopona,
KHCIIOpO/1a, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHHUS 1 00pa30BaHHBIX MU MPOCTHIX BEIIECTB
U BaXHEUIIMX COEIUMHEHMH (CTpOEHHE, HAaXOXXIEHHE B MPUPOJE, MOoJyuyeHue, (Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE);

25) yMeHue OnuchIBaTh KOPPO3HUIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) yMeHHME NMPOU3BOANTH XUMUYECKUE PACUETHI C MCIOIB30BAHUEM MOHITHHA «MaccoBasi A0S
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIM 00BEM» 1o dopmynam u
YPaBHEHMSIM PEAKIINA;

27) onucaHue CBOWCTB U MPAKTHUECKOTO 3HAUCHUS U3YUEHHBIX OPraHUYECKHUX BEIIECTB;

28)  BBIIONHEHHE  OOO3HAYEHHBIX B  IpOrpaMMe  SKCIEPUMEHTOB,  paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB IO COOTBETCTBYIOIIUM MTPU3HAKAM;

29) cobmoienue npaBuil 0e30MacHoi paboThl B XMMHUYECKOM KabuHeTe (J1abopaTopun).
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Peasmm3zanus nporpaMMsbl BOCIIHTAHHUSA

Bocnuranye EHHOCTHOIO OTHOLICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4yHOMY HACJICUIO, IOHUMaHWs 3HAYCHMS XMMHYECKOM HAyKM B JXKM3HU COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOW MH(pOpMaNMel O MEpeJOBbIX JOCTHKEHUSIX U
OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUAX 00
YCTPOMCTBE MHUpa M OOIIECTBA; MPEICTABICHUS O COLMAIBHBIX HOPMax M IpaBHIIAX
MEXJIMYHOCTHBIX ~OTHOLUIEHMH B  KOJUIEKTHBE, KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO  IOJIE3HOW, Y4eOHO-MCCIEN0BATENbCKOM, TBOPYECKOM M JAPYrHMX BHIAX
NeSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESATEIbHOCTH IPU BBINOJIHEHUH
y4eOHBIX, I103HABATEIbHBIX 3a/a4, BBIIOJHEHUM XHUMUYECKUX OKCIIEPUMEHTOB, CO3/aHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHIO U B3aMMOIIOMOIIM B Ipolecce 3TOH
y4eOHOM! J1eATENbHOCTH; TOTOBHOCTH OLIEHHUBATH CBOE MOBEIECHNUE U MTOCTYIIKH CBOMX TOBApHILEH
C MO3MLMM HPABCTBEHHBIX W INPABOBBIX HOPM C Y4ETOM OCO3HAHHS IOCIEICTBUN IOCTYIIKOB;
MHUPOBO33PEHUYECKHUX IIPEICTABICHUNM O BEIIECTBE M XUMUYECKOM PEAKLUHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTaBISAIOLIMX OCHOBY JJISl IOHUMAHUS CYLIHOCTHU
HAYYHOH KapTHHBI MHpA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBA35X 4YEJIOBEKAa C MPUPOAHOM CpEeAod, O pOJM XHMHUM B IIO3HAHUU DITHUX
3aKOHOMEPHOCTEN; IT0O3HABATEIbHBIX MOTUBOB, HAIIPABICHHBIX HA IOJy4YE€HHE HOBBIX 3HAHUU 110
XUMHH, HEOOXOAMMBIX s  OOBSCHEHUS  HAOMIOJAeMbIX MPOLECCOB U SIBJICHUH;
MIO3HABATENBHOW, WH(MOPMAIMOHHON M YWTATEIbCKOW KYIBTYphl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATypOH, AOCTYHHBIMHU
TEXHUYECKUMHU CpeJICTBaMU HWH(POPMALIMOHHBIX TEXHOJOTUM; HHTepeca K OOyYeHUI0 U
MIO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U COCOOHOCTH K caMO0OOpa30BaHUIO, IPOSKTHON U
UCCJIEIOBATEIbCKON JIeATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBIEHHOCTH U YPOBHS
o0yuyeHMsl B JajbHEHIIEM; OCO3HAHUS LIECHHOCTHU JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/10pOBbI0, YCTAaHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HM, OCO3HAHUS IOCIEICTBUN U HENPUATUS
BpPEIHBIX MPUBBIUEK (YNOTpEOJCHUs alIKOroJisd, HApKOTUKOB, KYpEeHHs), HEO0O0XOAMMOCTH
coOnrofeHus npaBuil 0€30IaCHOCTH MpU OOpallleHUU C XMMHUYECKHMMM BELECTBAMHU B OBITY U
peabHOM )KU3HU; HHTEepeca K MPaKTHUECKOMY U3Y4EHUI0 podeccuil u Tpy/a pa3iuyHoro poja,
YBaXEHUE K Tpydy M pe3yiapTaTaM TpYyIOBOM JEATEIBbHOCTH, B TOM YHCIE Ha OCHOBE
OPUMEHEHHUS TNPEAMETHBIX 3HAaHUM MO XHMMHUH, OCO3HAaHHOIO BbIOOpAa WHIUBUAYAJIbHON
TPAEKTOPUU TMPOJODKEHUSI 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH; YCHemHON MpoQecCHOHATIBHON
NEeSITeIbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHH; TOTOBHOCTb aJalTHpPOBAThCS B
npoecCuOHANBHOM Cpelie; HKOJIOTMYECKH 1E€JIeCO00pa3HOro OTHOLIEHWS K NpUpoJie Kak
VCTOYHUKY XU3HU Ha 3eMJIE€, OCHOBE €€ CYyIECTBOBAHUS, IOHUMAaHUS LIEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpas3a >KHW3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 37I0POBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUS MpaBMil O€30MacHOr0 MOBEICHUS
npu paboTe C BELIECTBAMH, a TAK)K€ B CUTYAlMSIX, YTPOXKAIOLIUX 30POBBIO0 M KU3HU JIIOJEH;
CHOCOOHOCTH MPUMEHATHh 3HaHUs, MOJydyaeMble NMPU W3YUYEHUM XMMHUH, JJIS pelleHHs 3ajad,
CBSI3aHHBIX C OKPYXKaroLIeH IPUPOTHON CPeIOH, MOBBIICHNS YPOBHS dKOJOTHUECKON KYJIBTYpHI,
OCO3HaHMs TJO00ATBHOIO XapakTepa »J3KOJOIMYeCKMX MpobjieM U IyTed HuX pelleHus
IIOCPEJICTBOM METOJOB XMMHH; IKOJOTMYECKOI0 MBILIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPAKTHKE.
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KasiennapHo-TeMaTnyeckoe NJIaHUPOBaHHe

Ne /it Hara Tema ypoka Koi-Bo
mmaH | ¢akr 4acoB
[ToBTOpeHME 0 0000IICHNE CBEICHHI 110 Kypcy 8-T0 Kiacca. XUMUYECKHe peakiuu (5 1)

1. 02.09 HNHCcTpyKTaX 10 TeXHUKE 0€30MMaCHOCTH Ha ypOKax 1
xumud. Knaccudukanms HeOpraHM4eCKuX BEIIECTB U UX
HOMEHKJIATypa.

2. 07.09 Knaccudukanus XuMHU4ecKruX peakiuii o pa3InaHbIM 1
OCHOBAHUSIM.

3. 09.09 Knaccudukanus XuMU4ecKruX peakiuii o pa3IunaHbIM 1
OCHOBAHUSIM.

4. 14.09 [TonsiTHE O CKOpOCTH XMMHMUECKOH peakuuu. Karanus. 1

5. 16.09 BBoanast konTpoibHas padota. [loHsTHE O CKOpOCTH 1
XUMHAYeCcKoH peakiun. Katanus.
XuMu4eckue peakiuu B pacteopax (11 u)

6. 21.09 AHanu3  BBOJHOTO  KOHTpPOJIA.  OJiekTponutudeckas | 1
JIFICCOIIMALTHSI.

7. 23.09 OCHOBHBIE MOJIO)KEHUS] TEOPUU IEKTPOITUTUUECKOMN 1
nuccormaiuu (TO).

8. 28.09 XHWMHYECKUE CBOMCTBA KHCIIOT B CBETE TEOPUH 1
AJIEKTPOIUTUIECKOMN TUCCOIMALINY.

9. 30.09 XHWMHYECKHE CBOWCTBA KHUCIOT B CBeTe Teopud | 1
AJIEKTPOIUTUIECKOMN TUCCOIMALINY.

10. | 05.10 XWMHYECKHE CBOMCTBa OCHOBAaHMM B CBeTe Teopuu | 1
AJIEKTPOIUTUIECKOMN TUCCOIMALINH.

11.| 07.10 XWMHYECKHE CBOWMCTBA Ccojiei B CBeTe Teopuu | 1
AJIEKTPOIUTUIECKOMN TUCCOIMALINY.

12. | 12.10 [TonsiTue 0 rumposm3e coyeil. 1

13.| 14.10 [lonsiTHe 0 rusposmse coneil. 1

14.| 19.10 [IpakTuueckas pabora Ne 1. Pemenue | 1
HKCHEPUMEHTAIBHBIX 3371a4 M0 TeMe «DJIEKTPOIUTHUECKas
JIFICCOTTHALINSD.

15.| 21.10 Anamu3z  mpaktHyeckod — paborel.  O600menne u |1
CUCTEMaTH3alMs 3HAHUM 110 TeMe «XHMMHUYECKUE PEaKLUH
B PAcTBOpax AJIEKTPOIUTOBY.

16. | 26.10 Kontponbnas pabora Ne 1 mo teme «Xumuyeckue | 1
pEaKIMK B PaCTBOPax 3JICKTPOJIUTOBY.

Hewmeramisl u ux coenuuenus (25 4)

17.| 28.10 AHanu3 KOHTpoJbHOM paboTsl. OOmas xapakTepuctuka | 1
HEMETAaJJIOB.

18.| 09.11 OOmast xapakrepucTrka meMeHToB VIIA rpynmsr — 1
raJIOTeHOB.

19. | 11.11 CoenuHenus TaJoreHoB. 1

20. | 16.11 IIpakTuyeckas padora Ne 2. «/3yueHne cBOHCTB coisiHOM | 1
KHCIIOTBD).

21.| 18.11 Ananu3 npaktuyeckoi paborel. OOmias xapakrepuctuka | 1
anemeHToB VI A -xanskorenos. Cepa.

22.| 23.11 CepoBos1opo]1 ¥ CyIb(UIbI. 1

23.| 25.11 Kucnoponnbie coeMHEHUS CEPBI. 1
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24. | 30.11 [Ipaktrueckas pabora Ne 3. «M3ydeHue cBoMcTB cepHOil | 1
KHCIIOTBD).

25.| 02.12 AHanu3 npakTu4eckoi padorel. O0mIas xapakrepuctuka | 1
XUMHUYECKUX JIeMEHTOB VA rpymnmbl. A3OT.

26. | 07.12 Ammuak. Conyi aMMOHUSL. 1

27.| 09.12 [IpakTuueckas padora Ne 4. «Ilonyuenune ammuaka u 1
W3YYEHHUE €r0 CBOHUCTBY.

28. | 14.12 AHanmm3 npakTu4eckoi padotel. Kucmopoaconepxaiiue 1
COCJTMHEHHUS a30Ta.

29. | 16.12 [TonyromoBast KOHTpoOJIbHAs paboTa. 1
Kucnopoacoaepxamue coeiMHEHUS a30Ta.

30. | 21.12 AHanu3 KOHTposIbHOM paboTel. Dochop u ero 1
COCJTUHEHUSI.

31. | 23.12 OO6mmas xapakrepuctuka 31eMeHToB 1V A- rpymnmsl. 1
Yraepog.

32.| 28.12 Kucnopoacoaep:xaiiue coequHeHNs Yriepoa. 1

33.] 11.01 [Ipaktrueckas padota Ne 5. «[lomyueHue yriekucioro 1
ra3a v U3y4eHHe €ro CBONCTBY.

34.| 13.01 AHanu3 NpakTUYECKoi paboThl. YTIIEBOAOPOIBL. 1

35.| 18.01 Kucnopoacoaepxkaiiye OpraHndecKue COSIMHCHHS. 1

36.| 20.01 Kpemunii u ero coequHeHus. 1

37.| 25.01 CunukaTtHasi IPOMBIIUIEHHOCTb. 1

38.| 27.01 [TonydyeHue HEMETAILIOB. 1

39.| 01.02 [TosrydeHne BaKHEUITNX XUMUYECKIX COCTUHEHUH. 1

40. | 03.02 O0606111eH1Ee 10 TeMe «HeMmeTamsl U UX COETUHEHUSY. 1

41. | 08.02 Kontponbras padota Ne 2 mo teme «HemeTamibl u ux 1
COCJIMHCHUS.

Mertasbl 1 ux coequHenus (16 9)

42. | 10.02 AnHanmu3 KOHTpONbHOUW paboTsl. [lomokeHne meramioB B | 1
[lepuoguueckoit  cucreMe, CTpOCHHE  aTOMOB |
KPUCTAJIJIOB.

43. | 15.02 OO01111e XUMHYECKUE CBOMCTBA METAILIOB. 1

44. | 17.02 OO6m1ast XapaKTepUCTHKA MIEJTOYHBIX METAJIJIOB. 1

45. | 22.02 OO01mas xapaKTeprCTHUKA MIEIOYHBIX METAJIOB. 1

46. | 24.02 OO6m1as XxapaKTepUCTUKA METOYHO3EMEJIbHBIX METAJIOB. 1

47.| 01.03 OO6m1as XxapaKTepUCTHKA METOYHO3EMEJIbHBIX METAJIOB. 1

48. | 03.03 JXKeécTkocTh BOABI M CIOCOOBI €€ YCTpaHEHHUS. 1

49. | 10.03 AJIOMHHUHN U €70 COCTMHEHUS. 1

50. | 15.03 Kenes3o u ero coenuHeHUS. 1

51.| 17.03 JKene3o u ero coeMHCHMUS. 1

52. | 29.03 [IpakTuyeckas pabora Ne 6 «Pemenue 1
IKCIIEPUMEHTAILHBIX 33724 10 TeMe «MeTaJlTby.

53.| 31.03 Amnanu3 mpakTrdeckoit padbotsl. Koppo3us metaiios u 1
crocoObI 3anuThl OT He€. [ToBTOpEeHne CTPOCHUS AaTOMOB.

54. | 05.04 Mertasmret B ipupoe. [loHATHE 0 MEeTaILTypruH. 1
IToBTOpEHNE 3aKOHOMEPHOCTEN MEPUOTNIECKON CUCTEMBI.

55.| 07.04 Mertasmret B ipupoe. [loHATHE 0 MEeTaILTypruH. 1
IToBTOpEeHMEe KiIaccu(UKAIMK BEIIECTB.

56. | 12.04 O06o006menne 3Hanmit Mo Teme «MeTayutely. [loBTopenue 1
CBOWCTB METAJLIOB.

57.| 14.04 Kontponbras padota Ne 3 mo teme «MeTaubiy. 1
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Xumus 1 OKpyxaromias cpeaa (2 1)

58. | 19.04 AHanu3 KOHTPOJBHOH paboThl. XuMuueckas opranuzamus | 1
raHeTsl 3emiist. [loBTopeHne cBONCTB HEMETAILIIOB.

59. | 21.04 Oxpana  OKpyXaromei cpemsl OT  XHMHYecKoro | 1
3arpsisHeHus. [IoBTOpeHne reHeTUYECKHUX PsIJIOB.

O06o01ieHne 3HaHMi IO XUMUU 32 Kypc OCHOBHOM IIKOJIbI. [T0AroTOBKa K OCHOBHOMY
rocygapcTBeHHOMY dk3ameny (OI'D) (9 u)

60. | 26.04 [ToBTOpenue «BemecTBay. 1

61. | 28.04 [loBTOpenue «BemecTBay. 1

62. | 03.05 [ToBTOpEeHNE «XUMHYECKUE PEAKITUN. 1

63. | 05.05 IToBTOpenue «XUMHUYECKHE PEAKITHN. 1

64. | 10.05 [ToBTOpenne «OCHOBBI HEOPTAHUYECKONH XUMUU. 1

65. | 12.05 IToBropenue «OCHOBBI HEOPTaHMUECKOM XHUMHUNY. 1

66. | 17.05 [ToBropenne u o0600menune mo Teme. I[logroroBka k | 1
KOHTPOJILHOU paboTe.

67.| 19.05 KonTtponsHast pabora Ned «torosas mo kypcy ocHOBHOH | 1
TITKOJIBDY).

68. | 24.05 AHanu3 KOHTpoJibHOM paboThl. [TonBenenue uroros roga. | 1
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