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Pabouast mporpamma cocrasiieHa Ha ocHOBe Tiporpammel O.C. I'abpuensina, C.A. CragkoBa s
npeametHo# muaNK yaeoHukoB O.C. 'adbpuensna, U.I'. Octpoymona, C.A. Crankosa. 8 — 9
knaccel. — M.: [Ipocsemenne, 2019.

MNOSACHUTEJIBHASA 3AININCKA.
IIporpamMa mo XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS

COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHOl pabouell MpoOrpamMMsl
BOCITUTAHMS U C YUETOM KOHIIEIIIIUU TIPEToaBaHus yueOHOTO MpeaMeTa « XUuMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aét TpEACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS ¢ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamera, YCTaHABIIMBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
IpeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
pazznenaM M TE€MaM IMPOrpaMMbl IO XHMHUH, OIpPEIEsAeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOrO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaronuxcs, OMNpenensieT BO3MOXKHOCTH —MpeaMera  JUIs
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 0oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pe3yipTataMm 00y4YeHHs XMMUU Ha YPOBHE LieJIel U3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON IEATETLHOCTH OOYyYalomlerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XHMHUHU CIY)KUT OCHOBOM Jiis (pOPMUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, €ro MpeACTaBICHUA O MaTePUATHHOM €IWHCTBE MHPA, BAKHYIO
poJib UTparoT (GOpMUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSAX
SHEPrUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOAE, O MYTAX PEIICHUS TJI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUTIEBON M DKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yuenne xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
dbopMUpOBaHUS KYIbTYPhI IMYHOCTH, €€ 00IIe 1 (PYyHKIIMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB MX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPOGECCUOHAIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroOlIUXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSIM, K TIPUPOJIC, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B DKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIeuMBarOTCsS crenudukon
COJIepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJSETCS — IMEaroru4ecku
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKU XMMHUHM Ha OTNpPEEIEHHOM dTare e
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSTHH
OpraHUYeCKON XUMHUHU.

CtpykTypa cojaepaHusi MpOorpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ m3zydueHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHSATUN O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI TOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl 10 MPUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUECKONM JUCCOLUMALMMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE AMIMPHUYECKU
MOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
VpPOBHS K JPYyromMy, BBITIOJHSS (QYHKIUKM OOBSACHEHHS W IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM



3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpYKaOMUH MUp»,
«buonorus. 5-7 knacce» u «Pusmuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYpPHI.
3amaya ydyeOHOro mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUW — BaXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAayYHBIM METOJIaM T[IO3HaHUS TPU M3YUYCHHH BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTUU TMO3HABATEIBLHBIX YMECHHUUN U
UX TPUMEHEHWU B Y4YCOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOTro oOpallieHus ¢ BeIleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHMM XUMHUM HAa YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS Ba)KHOE
3HAYCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCI0BUM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJIAIOITUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETLHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAUECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATHP W OLICHUBAThH SIBICHHS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBbIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECKHU
[IeJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOITHON CPEIbI;

— pa3BUTUE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiis U HANPaBICHHOCTHU JaJbHEUIIEro
00yUYeHMUS.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHYECKHUX JJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHUS, Pa3JIOKEHUs, 3aMeIlleHNs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3UYECKUX CBOHCTB 0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HAOIIOJICHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peaKIuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoBEACHNE OUYNCTKUA TMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJECPKAHUSA KUCIOPOa B BO3yXeE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIAcCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuto B [lepuonnueckoii cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. Y. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okuciaeHus U BocCTaHOBIEHUA. OKHUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: maTtepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHUII,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'ecorpadus: armochepa, rtumpochepa, MHHEpadbl, TOPHBIC TOPOJIBI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



9 KITIACC

BemecTBo 1 xXuUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM DJIEMEHTOB B Illepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATINYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMUYECKOM PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COCMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMU4ecKUX peakiuii o pa3aiudHbIM MpU3HaAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Yy4aCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMH, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonarue o ckopoctu xumuueckod peakuuu. [loHstne o0 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuax. llonstue o xkaranuse. [lonsatue o xumuueckom paBHoBecuu. D axkTopHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBinieHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMl €  HUCIOJB30BAHUEM  METOJA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUJIAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMeHa. Y CIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakiuu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE HIIEKTPOINPOBOJIHOCTH



pacTBOPOB BEILECTB, Ipollecca AUCCOLMALMK KHUCIOT, WIeNo4Ye u coliei
(BO3MOXXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BbIICIEHHE Ta3a, o00pa3oBaHHE BOJbI), OIbITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUU
(ropeHue, peakluu pasiioKEeHHs, COCIUHEHUS ), pacllO3HaBaHUE HEOPraHMYECKHUX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKUHM HAa HOHBL, pEUICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coenHeHUA

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoJeiCTBUE C MeTaUlaMd, HEMeTaJlJlaMH, Ilejo4aMu). XJIOPOBOJIOPO/IL.
ConstHasi KMUCTIOTa, XMMHUYECKUE CBOICTBa, MoOJlyueHHe, NpumeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiline XJIOpuabl U UX
HAXO0XJICHHE B IPUPO/IE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYeCcKHe cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast  kuclioTa, (QuU3NYECKHMe M XUMHUYECKHME CBOMcCTBa (oOmume Kak
NpeCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKInH,
JeXalue B OCHOBE IPOMBIIUICEHHOTO CHOco0a TMOJYyYeHHs] CEepPHOM KHCIIOTHI.
[Tpumenenue cepHoii KucaoThl. Colau CEpHON KUCIOTHI, KAYECTBEHHAs! peakys Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIU,
3arps;3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOMyYeHne u npumeHeHue. Coam aMMOHUS,
X pU3HUECKHEe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUYECKHE
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHMS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOIIEH Cpelbl COeTMHCHUSIMH a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BOA0EMOB). Docdop,
ajuioTponHbie Moaudukauuu Qocdopa, puznueckue M XMMHUYECKHUE CBOWCTBA.



Oxkcua docdopa (V) u dochopHas kuciora, pu3NUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBLHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHblE  CTENEHU  OKUCICHUS.  YTJIEepoi,  aJuIOTPOIHbIE
Moau(dUKalUKM, paclpoCTpaHEHUEe B NpuUpoae, (puznueckue U XUMUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIAOM
yraepona (IV), rumore3a r1no0anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
sbdexT. YronbHas kucnoTa u e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TAHOJ, TIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojgax — U ux
pojiM B OKM3HM UeloBeKa. MarepuanbHO€ €IUHCTBO OPraHMYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBa, IMOJYYeHHE U
npuMmeHenne. CoeluHEeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuae kpemHus (IV) um xkpemuueBoit kuciore. CHIMKAThl, UX MCIIOJIb30BAHHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [IpobiemMbl 6€30MacHOTO HCIOIB30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OMBITHI, OTpaKAIMKUE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJjoreHoB M MUX COEAMHEHUH (BO3MOXKHO KCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOpHUIOB (TaJOT€HHUIO0B), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COCNMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), HAOIIOICHUE TIPOIlecca OOYTIMBaHUS caxapa MOJ JeHCTBHEM
KOHLIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON Peakiluy Ha Cyibdar-
WOH W HaOo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3MUECKHUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE
BHJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX YTOOpEHUH, MOJyUYeHHE,



coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX Peaklii Ha MOH aMMOHHUS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4CHUE MoOJIeJen
KPUCTAJUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJyYeHUE, COOMpaHHUE, pACO3HABAHUE U N3YYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/ulbl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxeHus B llepuogumueckout cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. MeTtajuinueckas CBA3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH Pl
HaIpsDKEHUH MeTauioB. du3nyeckre U XMMUYECKHe CBOWCTBa MeTauioB. Oomue
crocoObl ToTyueHuss MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaiibl: moJjiokeHue B [lepuoandeckon cUCTEME XUMHYECKHUX
sanemenToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
du3nYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCuasl u
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHbIX METauIOB W MX
COEeIMHEHUH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbLWM: TIOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux 3yeMeHToB [[. . MenaeneeBa, ctpoeHue
HX aTOMOB, HaXOXKJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. Baxkunelmme coequHeHHs] Kalblus (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [leproauueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUME aToMa, HaxoXXJAeHUE B mpuponae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnoguueckoil cuCTeME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpOEHHWE aToMa, HAXOXJICHHE B mpupoae. Pu3MYECKUE HU
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU LI U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCMOJBb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX pPEaKIMii HAa MOHBI: MArHMs, KajbllUs, allOMUHUSA, [IMHKA, JKele3a
(1) u xenesa (1), mequ (1), HaOIOACHUE W ONKMCAHUE MPOIIECCOB OKPAIIMBAHHMS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTepUaoB), UCCIe0BaHUe aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeiune
METaJUThl U UX COCTUHEHUS.

XuMHA U OKpY:KaKLas cpeaa

BemectBa u maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIew cpeabl (NpeaenbHas TO0mycTHMast
KoHIIeHTpaius Bemects, nainee — [1JIK). Poixs Xxumuu B pernieHnn 3KOJOTHUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanu3anusa MeXNnpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIICCTBIISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MNOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHU(PUKAINS, TEePUOJANIHOCTh, HAOII0IEHNE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

dusznka: Marepusi, aToOM, OJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUI,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUYECKUWU 3aps]l, MPOBOJHUKH,
MTOJTYIIPOBOAHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKast
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixaHue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATECIIBHOM  JIEATETLHOCTU B  COOTBETCTBUM C  TPaJUIIMOHHBIMU
POCCUNUCKUMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJCHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPa’XKalOT TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OpPUECHTAIUUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOILIEHHUSI K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIAWI0, TMMOHUMAaHUS 3HAYCHUS XUMHUYECKOU
HAayKU B )KM3HU COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTU BIIaJIETh JIOCTOBEPHOM
uHDopMalMer O TEePeNoBBIX JOCTIKCHHUSAX W OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XHMHH, 3aWHTEPECOBAaHHOCTH B HAy4YHBIX 3HaHMIX 00
YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBWjiaX MEXKIUYHOCTHBIX
OTHOIIEHWA B  KOJUIEKTUBE, KOMMYHUKAaTUBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIC3HOM, y4eOHOHCCIIEIOBATEIbCKOW, TBOPYECKOW M JIPYTHUX
BUJIaX JCATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JEATeIbHOCTH
IIPY BBITIOJTHEHUN YU€OHBIX, TT0O3HABATEIHHBIX 3aJ1a4, BHITOTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU  y4YE€OHBIX  IPOCKTOB, CTpEMJICHUSI K
B3aMMOITIOHMUMAHUI0O W  B3aWMMOIOMOINM B  TIpPoIllecCe ATOM  y4eOHOM
NEeATEeNIbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE MOBEJICHHE U TOCTYNKU CBOUX
TOBApHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE
OCHOBY JJIsl TOHUMAaHWMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHbIE MOTHUBBI, HAlpPaBJICHHbIC HA MMOJYYEHHWE HOBBIX 3HAHUU
M0 XWMHH, HEOOXOAWUMBIC [JIsi OOBSCHEHHUS HAOJIIOJaeMbIX IIPOIIECCOB H



ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHOM palboThl € Yy4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOW,  JTOCTYNHBIMM  TEXHUYECKHMMHU  CPEACTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO U TO3HAHUIO, JI0003HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  C€aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEAOBATEIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIE€HHOCTH U YPOBHS 00y4YEeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUS KYJbTYPbI 310POBbS

OCO3HAaHHWE LIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUSATAE BPEIHBIX TMPUBBIUEK (YHNOTPEOJICHUS aJIKOTOJsl, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHUS TpaBWil  O€30MAaCHOCTH  TIpH
oOpalieHN ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY U peabHOU KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YYEHHIO MpOoQeccuil U Tpyaa pa3iudyHOro
pona, yBaXKeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUU N0 XUMHUH, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAGKTOPUM MPOAOKEHHS 00pa3oBaHHs €  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yCNemHol MnpodecCuOHATbHOM JesATEIbHOCTH W PAa3BUTHUA
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJlallTUPOBATHCS B MPOGECCHOHATBHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOI0
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBuil 0€30IacHOro TMOBEAEHUS IMpH paboTe C BELIECTBAMH, a TaKXKe B
CUTYaLHSIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTy4aeMbIe TIPH U3yUYECHUU XUMUU, TSI
pelIeHusT 3a/a4d, CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS JKOJIOTUYECKOW KYJIBTYPbl, OCO3HAHHUS TIJI100aIbHOIO
XapakTepa SKOJOTUYECKUX MpoOJIeM W TMyTedl WX pemieHUs IMOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHYECKOr0 MBIIUIEHHUS, YMEHUS PYKOBOJICTBOBATHCA UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MertanpeaMETHBIX pE3yJIbTATOB BBIACISAIOT 3HAYMMBIC JJISI
dbopMupoBaHusT MHUPOBO33PEHHUs OOIlEHAYyYHbIE TOHATUA (3aKOH, TEOpus,



MPUHIIMI, TUMNOTe3a, (akT, CUCTEeMa, MPOIECC, SKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMerax u
MO3BOJIAIOT HA OCHOBE 3HAHUM M3 OATUX TpeaAMETOB  (HopMUpPOBATH
MPEJCTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpa, U YHUBEPCAJIbHbBIC
yueOHble JelcTBUSl (ITO3HABaTENbHbIC, KOMMYHUKATHUBHbBIC, PETyJATHUBHEIC),
KOTOpbIe 00OecneunBaloT (OPMUPOBAHHUE TOTOBHOCTH K CAaMOCTOSATEIHHOMY
IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JeATETLHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble JJoruyeckue aeicTBU:

YMEHHSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHHUS! MPU OCBOCHHUU
3HAHUU: PACKPHIBATh CMBIC XUMUYECKUX MOHATUN (BBIACISITH UX XapaKTePHbIC
PU3HAKHU, YCTAHABJINBATh B3aUMOCBSI3b C JIPYTUMH MOHSATUSIMU ), UCTIOJIB30BaTh
MOHSATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIaCCU(UKAIUU XUMHUYECKUX BEHIECTB M XUMHYECKUX
peaKkIuii, yCTaHaBIMBaTh NMPUYUHHO-CJICIACTBEHHBIE CBS3U MEXKIYy OOBEKTaMU
U3YUYEHUs, CTPOUTH JIOTHYECKUE paCCYXJACHUS (MHAYKTUBHBIC, ICAYKTHUBHBIC,
10 aHAJIOTUH), ACIaTh BEIBOABI U 3aKIIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCE MO3HAHUS TOHATHS (NIPEIMETHBIE U
MeTanpeaIMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, HCIOJb3yeMble B
XUMHUH, TPeoOpa3oBbIBaTh IMIUPOKO TPUMEHSIEMbIE B XHUMHU MOJICJIbHBIC
IpeACTaBICHUS — XUMHUYECKUM 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYECKast popmyJia
U YpaBHCHHE XUMHUUYECKOW peakIMu — MPH PelIeHUH y4eOHO-TIO3HABATEIbHBIX
3a7a4, C Y4ETOM OTUX  MOJCIBHBIX MPEACTABICHUN  BBIABISATH U
XapaKTEePU30BaTh  CYIIECCTBCHHBIC TPH3HAKK H3y4YaeMbIX OOBCKTOB —
XUMHUYECKUX BEIIECTB M  XUMHUYECKHUX  peakiui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CJICACTBEHHbIC CBSI3M M NPOTUBOpPEYUS B
M3y4YaeMBbIX ITPOLIECCaX U SIBJICHUSX.

ba3oBble uccieqoBaTe/IbCKHe 1€iCTBHA .

YMEHHUE MCMOJIb30BaTh MMOCTABJIECHHBIE BOMIPOCHI B KAY€CTBE MHCTPYMEHTA
MMO3HAHMUS, a TAKXKE B KayeCTBE OCHOBBI i1 (DOPMHUPOBAHUS THUIIOTE3BI TIO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHNE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYCHUYCCKHX OSKCIICPUMEHTOB, YMCHHE HaOJI0IaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEIILHO IIPOTHO3UPOBATH €0 PE3yibTaT, (HOPMYIHPOBATE 000OIICHUS
Y BBIBOJBI I10 pe3yJibTaTaM MPOBEAEHHOIO OIbITA, MCCICIOBAHUS, COCTABIIATH
OTU€T O MPOJIETaHHON padoTe.

Pab6ora ¢ ungopmaumeii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATH M HHTEPIPETHPOBATH HHGOPMAIIHIO
pa3NMYHBIX BUAOB H (GOpPM TMPEACTABICHHS, IIOIy4aeMyl0 M3 pa3HbIX



HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE MocoOus, pecypchl VHTepHeTa), KPUTUYECKH OIICHUBATH
MPOTHUBOPEUMBYIO U HEIOCTOBEPHYIO UHPOPMAIIHIO;

yMEHUE TMPUMEHSThH Pa3IMYHbIe METO/bI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
MH(pOpMAIIMM U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX ISl BBHIOTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMpPEeIEHHOTO TUIIa, TPUOOPETEHHE OIbITA
B 00J1aCTH HWCIOJIb30BaHUsA MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOW aKTHUBHOT'O WCIOJIB30BAaHUS PA3IUYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSATEJIbHO BBIOMpATh ONTHUMAJIBHYIO (OpMY MpeaCTaBICHUS
uH(OpMalMK U WUTIOCTPUPOBATH PellacMble 3a7a4d HECIIOKHBIMU CXEMaMH,
auarpaMMaMHu, IpyruMu GopMamu rpaduKi B X KOMOMHAIUSAMU;

YMEHHE MCIOJIb30BaTh M AaHAIM3UPOBATh B IIpollecce Y4YeOHOW u
UCCJIeI0BATEIbCKON JeATEeIIbHOCTH uH(}OpMaINIo 0 BIIUSTHUN
POMBIIIJIEHHOCTH, CEJIBCKOTO XO3SHWCTBA M TPAHCIIOpPTa HAa COCTOSHUE
OKPYKAIOIIEH NIPUPOTHON CPEBI.

KoMMmyHHKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHUS 3aJlaBaTh BOMPOCHI (B Xoje auayiiora U (WIM) TUCKYCCHH) IO
CYLIECTBY 0OCYyXJaemMoil TeMmbl, (QOPMYIHUpPOBATH CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEIOKEHHOM 3a/1a4H;

YMEHHUS TPEACTABIATH IMOJYYEHHBbIE Ppe3yJbTaThl IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JelaTh MPe3eHTAIUIO
pPE3yNIbTATOB  BBIMOJHEHUS XHMHUUYECKOrO0 OJKCIepuMeHTa (JabopaTopHOTo
OTIBITA, JTA0OOPATOPHOM PabOTHI MO0 MCCIICTIOBAHUIO CBOMCTB BEIIECTB, YU4SOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM W  HCCIEAOBATENBCKOW  JESITENIbHOCTH TIPH  PEIICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydé€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBbIE  IITYPMBD»,
KOOpAWHAIMS COBMECTHBIX IEHCTBHUI, OMNpPENEIICHHE KPUTEPUEB IO OLICHKE
KauecTBa BHITIOJIHEHHON PabOThI U IPYTHUE).

PerynsiTuBHbIe YHHBepcalbHbIE YUeOHbIe IeilicTBUS:

YMEHUE CaMOCTOSITEBHO OMPEAENATh eI JIEATeIbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENHHOCTD, BHIOMpaTh HanOosee 3(pPeKTUBHBIC CIOCOOBI pereHusT YIeOHBIX
¥ TIO3HABATEIBHBIX 33J7]a4, CAMOCTOSITEIHHO COCTaBISTh MM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA TIPU BBINOJHEHUU 3aJlaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHWUN 00 M3ydaeMbIX 0OBEKTaX — BEIMICCTBAX W PEAKIIUAX,
OLICHUBAaTh COOTBETCTBHME MOJYYEHHOI'O pe3yJbTaTa 3asBICHHON IEIH, YMEHUE



WCMOJIb30BATh W AaHAJU3UPOBATh KOHTEKCTHI, NpeJjaracéMble B YCIOBUH
3aJlaHU M.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOW ¢enepanbHON paboueil mporpaMMoH,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBUM, crneuuduyeckue IS TpeAMETHON obsacth «XUMUS», BUIBI
NEATEBHOCTA MO TMOJYYEHHUIO HOBOTO 3HAHWS, €ro HWHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASL U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JOJISI XMMHUYECKOTO 3JEMEHTAa B COCIUHEHUU, MOJISIPHBIN
00BbEM, OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD,
CTeNeHb OKHCIICHUS, XUMHUYECKas peaxius, KiacCupuKaius peaxiiuii:
pEaKUUM COCIUHEHUs, PEAKUMU PA3JIOKEHUS, PEaKLUU 3aMEIICHUs,
peakuuu OOMEHa, 9K30- W DHIOTEPMUUYECKHE pEaKluu, TEeIIOBOM
abdexT peakiuu, SAPO aToMa, SIEKTPOHHBIA CIOM aroMa, aToMHas
opOuTasb, paaAnyc aToMa, XUMUYECKasl CBsI3b, MOJIAPHAS U HEMOJIApHAas
KOBAQJICHTHAs CBS3b, WOHHAs CBsI3b, MOH, KAaTHOH, aHUOH, pPAacTBOD,
MaccoBasi A0Jis BellecTBa (IPOLIEHTHAs! KOHIEHTpaLus) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX IOHSATUUA U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JUIsI COCTaBICHHS (HOpMYyII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTH aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCMHEHUAX, CTENEHb OKHCICHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY
coeiMHEHU Mo ¢GopmysiaMm, BUJ XUMHYECKON CBSI3M (KOBAaJICHTHAsi W
MOHHAs1) B HEOPTaHUYECKUX COEJIMHEHHUSIX;

e packpeiBaTh cmbica llepunonnueckoro 3akona /J[. M. Mengaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX NOJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTraapo;



e ONKUCHIBaTH M XapakTepu3oBaTh TaOiauuHyr ¢Gopmy I[lepuonnueckoi
CUCTEMBbl XHMHMYECKHX DJJEMEHTOB: pa3jinyaTh IMOHATUSA «TJIaBHAs
noarpynmna (A-rpynna)» u «no6ounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHOJIbl, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B
tabiuue «llepuonnyeckas cucrema xumuueckux snemeHtoB J[. .
MenneneeBay ¢ YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa] sAapa, OOIIee Yucio
AJIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);

e KJIacCUPUIMPOBATH  XMMHUYECKHE  DJIEMEHTbl,  HEOPraHUYECKHE
BEIIECTBA, XMMUYECKUE PEAKLUHU (110 YUCITY U COCTABY YUACTBYIOIIUX B
peaKkIuu BeleCTB, MO TeII0BOMY 3 dekTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEILECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXkAas  ONUCAaHUWE  MpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKINA;

e IMPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HX
KayeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKAHMUSI XUMHUYECKUX
IPEBpAIEHUH B Pa3IMYHbIX YCIOBUSX;

e BBIYHCIATh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O U MOJIIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJIEeMEHTa 10 QopMylie
COCIMHEHHUS, MAacCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIuu;

e TMPUMEHSATH OCHOBHBIC ONEpPAIMH MBICIUTEIBHON MAESTEIbHOCTH —
aHagu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3YYCHHS] CBOWCTB BEIIECTB M XMMHYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4YyHble  METOJAbl  TO3HaHUS —  HaONIIOJIEHHe, HU3MEpPEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

e CIIEIOBAaTh MpaBUJIaM I[OJb30BaHUA XUMHYECKOW TMOCYI0H U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuUiIaM oOOpareHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJIYYEHUI0O U COOHMPAHUIO
razoo0pa3HbIX BeLIECTB (BOAOpOAA M KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOpOB C  ONPEACIEHHOW MAacCOBOW JIOJE€H  PacTBOPEHHOIO
BEILECTBA, MJIAHUPOBATh U MPOBOJUTh XUMUUYECKUE SKCIEPUMEHTHI IO
pacno3HaBaHMWIO pPACTBOPOB WIEJOYEM M  KHCIOT C IOMOIIBIO
WHANKATOPOB (JTakmMyc, peHondTaaenH, METHIOPAHXK U PYTHE).

K koHuy oOyueHus B 9 kJjacce npeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPa’kaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKHUUN
AJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHULATENIBHOCTD, CTENEHb
OKHCJICHUS, XUMHUYECKas peakius, XUMHUYECKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBIA 00BEM, PacCTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, NEKTPOIUTHYECKAsT TUCCOLMAINS, PEaKMi UOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKHUCJIEHUE U  BOCCTAHOBJICHUE,
ajuioTponusi, aM(OTEpHOCTh, XUMHUYECKass CBI3b (KOBaJCHTHAas,
MOHHAs, MeETa/NInyecKas), KpHUCTaJUIMYecKass pemeTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XWMHUYECKOW peakUuu, MpeaesibHO
nonyctumas konueHtpanus 111K Bemectsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUU U
MPUMEHSTH TH TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY JJI COCTaBJIeHUS (opmyn
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMUYECKHX
AJIEMEHTOB B COEJAMHEHUAX PA3JIUYHOTO COCTaBa, NPUHAIJIECKHOCTD
BEIIECTB K OIpEAeNIEHHOMY KIIacCy COEAMHEHHH Mo QopMyliaM, BUJ
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAsA, METa/lInyecKas) B
HEOpPraHMYECKUX COCAMHEHUSX, 3apsi HOHA N0 XUMHUYECKON Gopmyiie,
XapakTep cpeAbl B BOAHBIX PacTBOPaX HEOPTAHUYECKUX COEAUHEHU,
THUIl KPUCTAUTMYECKOUN PEeIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMHUCHIBATh W XapaKTepHU30BaTh
Tabmunyto Gopmy lleproaudyeckoit CUCTEMBI XUMHYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATHUS «riaBHas moArpynma (A-rpynma)» U «mnoOodHas
noarpymnmna (b-rpynma)», manple W OONbIIME MEPUOJIBI, COOTHOCUTH
0003HaYCHUSA, KOTOPHIC HMCIOTCA B IEPUOAMYECCKON TabmmIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKUX
AMEMEHTOB (COCTaB W 3apsii sapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpeneneHue HUX MO0 HJIEKTPOHHBIM CJO0sIM), OOBSICHATH OO0IIMe
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npeaenax MajiblX MEePUOJOB U TIABHBIX MOATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJacCUUIUPOBATH  XUMUUYECKHUE  DJIEMEHThI,  HEOpPraHUYECKHE
BEIECTBA, XMMUYECKHE PEaKIMU (IT0 YUCIY U COCTAaBY YYacCTBYIOIIUX B



peaKkIuu BEHIECTB, MO TEIIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTETeHEN
OKHCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 00IIKME U CHEUDUUECKUE XUMUYECKUE
CBOMCTBa TMPOCTHIX W CJOXKHBIX BEHIECTB, MOATBEPXkIas OMHCAHUE
IpUMEpPaMH MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHUSI DJIEKTPOIUTUYECKOM JTUCCOIMALMM KHUCIIOT,
miesioued M CcoJiel, TOJIHBIE W COKpalIEHHBIE YpPaBHEHHS PEaKIUM
MOHHOTO  OOMEHa, YpaBHEHHUsI  pEaKIUW,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHHE T€HETUUYECKOM CBSI3M MEXKAY BEIECTBAMHU PA3TUUHBIX
KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIH
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OaiaHca ATUX PeaKIuii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH TPOTECKAHUS XMMHUYCCKUX IMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XHMHUYECKOr'0 »3JeMeHTa 1o QopMmylie
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIuy;

coOmoaTh  MpaBWjia  TOJb30BAHUS  XMMUYECKOW TOCYAOH U
nabopaTopHbiM OOOpYZOBaHUEM, a TaKXke IMpaBuwia OOpalleHHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU TIO BBIMOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJIYYEHUI0O U COOUPAHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

NPOBOAUTH  PEAKIMH, TOATBEPXKIAIOIINE KAueCTBEHHBIH COCTaB
pPa3sTUYHBIX BEIIECTB: pacloO3HaBaTh OMNBITHBIM TYTEM  XJIOPHU-,
Opomun-, wuomun-, Kapbonatr-, Qocdar-, cunukar-, cymnbdar-,
TUJAPOKCU-MOHBI, KATHOHBI aMMOHHS W HMOHBI U3YYCHHBIX METAJIOB,
PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;
NPUMEHSITh OCHOBHBIC OIEpAllid MBICIUTEIBHON NEeITeTbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJI M3Yy4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIU, ECTECTBEHHO-HAYYHBIE METOJbI
NO3HAHUSI — HAOIIOJeHNE, U3MEPEHUE, MOJEIUPOBAHNE, IKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN).



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 xumun 8 kiaacc.

Ne | Ha3BaHue pa3jgesia, TeMa ypoka KoumnuyecrBo | /lata mo
n/n 4acoB IJIAHY
HavanbHble noHsiTHS U 3aKOHBI XUMuH (20 )
1. [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1
2. | MeTobl M3yYCHUS XHUMHUH. 1
3. | ArperatHbple COCTOSHUS BEIIIECTB. 1
4. | Ilpaktudeckas pabora Ne 1 «IIpaBuia TeXHUKH OE30MTaCHOCTH U 1
HEKOTOPBIC BHJIBI pabOT B KaOWHETE XUMUW». JJOMaITHU 3KCTICPUMEHT.
IIpaxTueckas pabota Ne 2 «HabmoneHue 3a ropsieil cBe4oii».
5. | ®usnyeckue SBICHUSI — OCHOBA pa3JIelIeHNs CMecel B XUMHUHU. 1
6. | IlpakTiueckas padorta Ne 3 «AHaIIN3 TOYBBIY. 1
7. | ATOMHO-MOJIEKYJIIpHOE yueHue. XUMUYECKHUE AIEMEHTHI. 1
8. | 3HaKu XUMUYECKUX AJIeMEHTOB. [leproanyeckas cucreMa XUMHIECKAX 1
anemenToB JI.M. Menneneena.
9. | 3HaKu XUMHUYECKUX AJIEMEHTOB. [leprnonyeckas cucTeMa XUMHYECKAX 1
anemenToB .. Menneneena.
10. | Xumuveckne hopMyItbl. 1
11. | Xumuyeckue GopmMyIsl. 1
12. | BaneHTHOCTb. 1
13. | BajeHTHOCTb. 1
14. | XumMudeckue peakiuu. 1
15. | Xumudeckne ypaBHEHHUSI. 1
16. | Xumudeckue ypaBHEHHUSI. 1
17. | Tunbl XUMUYECKUX pEaAKITHH. 1
18. | Tunmpl XUMUYECKUX PEAKIIHIA. 1
19. | IloBTOpenue u o6o6meHne TeMbl. [loroToBKa K KOHTPOJILHOM padoTe. 1
20. | KonTponbsHas padora Ne 1 o Teme «HauanbHble OHITHS ¥ 3aKOHBI 1
XUMHW.
Baxueiinmue npeacraBuTe/ M Heoprannveckux pemecTs. KosimuecrBeHHbie oTHOMIEHUs B xumuu (18
1)
21. | Bo3nyx u ero cocras. 1
22. | Kucnopon. 1
23. | IIpaktuueckas pabota Ne 4 «[lomyuenue, coOupanue u pacro3HaBaHUE 1
KHCIIOPO/Iay.
24. | Okcunpl. 1
25. | Bogopoa. 1
26. | IIpaktuueckas paborta Ne 5 «I[lomyuenue, coOupanue u pacro3HaBaHUE 1
BOJIOPOJIa.
27. | Kucnotsl. 1
28. | Comm. 1
29. | KonnuectBo BemiecTBa. 1
30. | KonnuectBo BemiecTBa. 1
31. | MonsipHblii 00bEM razos. 1
32. | PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM. 1
33. | PacyeTpl Mo XUMHYECKUM YPaBHEHHSIM. 1
34. | Boga. OcHoBaHwUs.
35. | PacTtBophl. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA.




36.

[Tpaktuyeckas padora Ne 6 «IIpurotoBiaenue pacTBopa ¢ 3aJaHHOM
MAacCCOBOM JI0JIE pACTBOPEHHOTO BEIMIECTBAY.

37. | OGoOmmenune u cucTeMaTu3alus 3HaHui 1o teme «BaxHeimme 1
IIpe/ICTaBUTENIN HEOPraHUUECKUX BellecTB. KoanuecTBeHHbIE OTHOIIEHUS
B XUMHUW.
38. | KonTpoabHas padora Ne 2 o Teme «BakHeHIne npeacTaBuTeIn 1
HEOpraHM4YecKux BemecTB. KoanuecTBEHHbIE OTHOIIEHUS B XUMUIY.
OcHOBHBIE KJIacChl HeOprannyeckux coequHenui (10 v)
39. | Oxcuppl, uX K1accuUKaIMs U XUMUYECKHAE CBOWCTBA. 1
40. | OcHoBaHwsl, UX KJIaccU(UKAIM 1 XUMAYECKHE CBOWCTBA. 1
41. | KucnoTsl, uX Ki1accuuKaiys 1 XMAMUYECKHE CBOMCTB. 1
42. | KucnoTsl, ux kmaccu(ukanus 1 XUMHIECKHE CBOICTB. 1
43. | Conn, ux KiaccuuKanus ¥ XUMHUECKUE CBOMCTBA. 1
44. | Conu, ux Ki1accuukaiyss 1 XMMUYECKHE CBOMCTBA. 1
45. | 'enetnueckasi CBA3b MEKIY KJIACCAMHM HEOPraHUYECKUX COECMHEHHH.
46. | IIpaktudeckas padora Ne 7 «PemeHne SKCIIepIMEHTAITBHBIX 337124 10
TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX COCTMHEHUID.
47. | O6oOuieHne u cuctemaTu3zalus 3HaHui no reme «OCHOBHBIE KIIACChI 1
HEOPraHUYECKUX COSAMHEHUI».
48. | KontpompHas padota Ne 3 o Teme «OCHOBHBIE KJTacChl HeOpranuecknx | 1

COEIMHEHUI.

Crtpoenue aroma. (9 4)

Ilepuoguyeckuii 3aK0H ¥ NepUOANYECKAsi cMcTeMa XuMu4yeckux 3jemMenToB .. Menae

JIeeBa.

49. | EcTecTBEeHHBIE CEMENCTBA XUMUUYECKHUX DJIEMEHTOB. AM(OTEPHOCTB. 1
50. | OTkpeiTHE IepuoarUecKoro 3akona [I.1. MenneneeBbIM. 1
51. | OcHOBHBIC CBEICHHS O CTPOCHUH aTOMOB. 1
52. | CtpoeHue 3IEKTPOHHBIX 000JI0UYEK aTOMOB. 1
53. | CtpoeHuEe IEKTPOHHBIX 000JI0UYEK aTOMOB. 1
54. | Ilepuonnueckas cucrema XuMuueckux aeMeHToB J[.M. Menneneena. 1
55. | XapakTepHuCcTHKa AJIEMEHTA 10 €ro MOJIO0KECHUIO B IIEPUOTUICCKOM 1
CHCTEME.
56. | XapakTepHCTHKa DJIEMEHTA 1O ero MOJO0KECHUIO B IIEPUOTUICCKOM 1
CHCTEME.
57. | 3HaueHue MEePUOUIECKOT0 3aKOHA U TIEPHOINYECKON CHCTEMBI 1
XHMHYECKUX 351eMeHTOoB J[.J. MeHaeneena.
XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (10 1)
58. | MoHHag XuMU4YeCKas CBI3b. 1
59. | KoBasieHTHAass XMMHYECKAs CBA3b. 1
60. | KoBaneHnTHas HemoysIpHAs U MOJISAPHAS XUMHYECKas CBS3b. 1
61. | Metajunyeckast XMUMHUY€ECKasl CBS3b. 1
62. | CreneHb OKUCIECHH. 1
63. | CreneHb OKUCIECHH. 1
64. | OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 1
65. | OKHCTUTENbHO-BOCCTAHOBUTEIBLHBIC PEAKITHH. 1
66. | O6o0menne U cucTeMaTuzanus 3HaHui 1Mo TeMam «lleproanaeckuii 1
3aKOH U IEPUOAMYECKasi CUCTEeMa XUMUYeCKHX >neMeHnToB J[. 1.
MenneneeBa. CTpoeHue atoma» U «XUMHUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIHLHBIC PEAKIIHI.
67. | KonrponbHas pabora Ne 4 o Temam «llepuonmueckuii 3aKoH U 1




IIepuoANYEcKas cucTeMa XumMuieckux anemeHTos .M. Menneneesa.
Crtpoenue atoma» u «XuMudeckas cBsizb. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUI.

PesepBHOe Bpems (3 1)

68. | O0o0O0IIIEHNE U CUCTEMATH3aLMA 3HaHUH 110 TeMe «Baxueiine
MIPEJICTAaBUTEIIM HEOPTraHNYECKUX BemecTB. KomnyecTBeHHbIC OTHOIIICHHS
B XUMHUNY.

69. | O0o0OIIeHNE ¥ CUCTEMAaTH3aLMs 3HaHUH 110 TeMe «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COCAMHEHUI.

70. | ITOrOBBIH YPOK IO KYpCy XHMHH B 8 KJ1acce.




KanenaapHo-treMaTu4yeckoe mJIaHUPOBaHUE M0 XUMHUH 9 KJ1acce

Ha 2023-2024 y4.roa

No HaumenoBanue pazaena, TeMbl Konuue [Hara [Ipumeuanus,
YpOKa CTBO U3MCHCHUS,
qacoB BHOCHMBIC B
pabouyto
porpammy
IloBTOpeHue u 06001IeHUe cBeleHuH 10 Kypey 8 kiacca. XumMudeckue peakuuu (7 1)
1 Knaccudukanus HeopraHMuecKux BEIeCTB U UX 1 01.09
HOMEHKJIaTypa
2-3 | Kimaccuduranus XUMAYECKUX PEAKIHiA 10 pa3IMYHBIM 2 02.09
OCHOBaHUSIM 08.09
4-5 | [loHATHE O CKOPOCTH XUMHUYECKON PEaKIHH. 2 09.09
15.09
6. Karamus 1 16.09
7 Bxonnas quarnoctuyeckas pabora 1 22.09
Xumuyeckue peakuuu B pacreopax (10 u)
8. DIIEKTPOIMTHICCKAS 1 23.09
JICCOLIMAIus
9. OCHOBHBIE TIOJIOKEHUST TEOPUHU ATEKTPOITUTHICCKOM 1 29.09
muccormanuu (TO]1)
10.-11 | XuMuueckre CBOMCTBA KUCIIOT KaK AJIEKTPOJUTOB 2 30.09
06.10
12. | XuMu4decKre CBOMCTBA OCHOBAHUH KaK 3JIEKTPOJIUTOB 1 07.10
13 | XuMuueckue CBOMCTBA COJIEH KaK DJICKTPOJIUTOB 1 13.10
14 [TonsaTHe o rumpoause comei 1 14.10
15 | [Lp. Ne 1. Penienue sxcriepuMeHTaIbHBIX 3a/1a4 110 1 20.10
TeMe «DIEKTPOJIUTHYECKAs! TUCCOIUALINS
16 O000111eH1E U cUCTEMATU3aIUs 3HAHUHN 110 TEME 1 21.10
«XHMMHUYECKUE PEAKIIMH B PACTBOPAX AIEKTPOIUTOBY
17 | K.p.Ne 1 mo teme «XMMHUYECKHE pEaKIIMU B PacTBOpax 1 27.10
AIIEKTPOJIUTOB
HemeTtanbl u ux coequHeHus (25 1)
18 OO1ast xapakTepuCTHUKa 1 28.10
HEMETAJIJIOB
19 Oomas xapaktepuctuka sneMmeHToB VIIA rpynns — 1 10.11
TaJIOTEHOB
20 CoenuHeHus rajioreHoB 1 11.11




21 [Lp.Ne 2. «M3yueHne CBONCTB COJISTHON KUCTIOTBI» 1 17.11
22 OO6mras xapakTepucTuka 3iuemMeHToB VI A - 1 18.11
xanbkoreHoB. Cepa
23 CepoBoiopoa 1 CyabhHUIbI 1 24.11
24 Kucnoponnsie coenuHeHHs cepbl 1 25.11
25 [Lp. No 3. «M3ydyeHne CBOUCTB CEPHOU KUCTOTHI» 1 01.12
26 OOmiast XxapaKTepHCTUKAa XUMUYECKHX 3JIeMeHTOB VA 1 02.12
rpynnsl. A30T
27 Amvmuak. Coia aMMOHUSA 1 08.12
28 IT.p.Ne 4 «ITonydeHre aMMuaka U U3ydeHUE ero 1 09.12
CBOMCTBY
29-30 | KuciopoaHsle coeTuHEHUS a30Ta 2 15.12
16.12
31 dochop u ero coeTuHEHUS 1 22.12
32 OOmiast xapakTepucTuka 37MeMeHTOB |V A- Tpymnmsl 1 23.12
Yraepona
33 Kucnoponnsie coemuHeHus yriiepoaa 1 29.12
34 YT1eBo10PO/IbI 1 30.12
35 IL.p. No 5. «IToydenue yrieKucioro raza u H3y4eHue 1 12.01
€ro CBOMCTBY»
36 Kucnopoaconepskaiiyue opraHu4ecKue CoeaMHEHUS 1 13.01
37 Kpemuwuii u ero coeimHeHHS 1 19.01
38 CunukaTHasi TPOMBIIUIEHHOCTh 1 20.01
39 [TonyueHnue HEMETAIOB 1 26.01
40 [TonydyeHue BaKHEUITUX XUMHUYECKHX COCAMHCHUIN 1 27.01
HEMETAJUIOB
41 O0600mmenue o TeMe «HeMeTaiel ¥ UX COETUMHEHUS 1 02.02
42 K.p. Ne2 1o teme: «Hemeranasl 1 X COCTMHEHUS 1 03.02
Metaniabl ¥ ux coequHeHus (17 4)
43 OO11ast XxapakTepUCTHKA METAJIIOB 1 09.02




44 XUMHUYECKUE CBOMCTBA METAJIOB 1 10.02

45-46 | OOmiast xapakTepuCTHKa 31eMeHTOB | A- rpynms 2 16.02

17.02

47-48 | OOmias xapakTepuctuka smeMeHToB || A- rpymmbt 2 24.02

02.03

49-50 | OOmias XapaKTepUCTHKA MICTIOYHO3EMETbHBIX 2 03.03

METaJIOB 09.03

51 JXK€cTkocTh BOJBI M CITOCOOBI €€ yCTpaHEeHHUs 1 10.03

52 IT.p.Ne 6. «KE€cTKOCTH BOJIBI U CIIOCOOKI €¢ 1 16.03

YCTPaHCHHSI»

53 AJIOMAHHAI U €ro coeIUHEHNS 1 17.03

54 Kemnezo 1 30.03

55 CoenuHeHus xenesa 1 31.03

56 IT.p. Ne 7 «Pemenue 1 06.04
AKCTIEPUMEHTAIBHBIX 33134 1Mo TeMe «MeTatbny

57 Koppo3sus MeTamioB u crmocoObl 3aluThl OT Hee 1 07.04

58 Mertaibl B Ipupoe. 1 13.04

59 [TonsaTue o MeTaTypruu 1 14.04

60 O60061menue 3HaHui o Teme «MeTaib 1 20.04

61 KontponbHas padota 3 mo teme «MeTamib» 1 21.04

XuMus 4 OKpYyKawmas cpeaa (2 4)
62 [XuMHuecKui cOCTaB IJIAHETHI 3eMJIs 1 27.04
63 |Oxpana okpyxKarouieil cpeapl OT  XHUMHYECKOTO 1 28.04
3arpsi3HCHUS
O0001meHne 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IoaroroBka k OCHOBHOMY rocyiapcrBeHHoMY dk3ameny (OI) (7 1)

64 |BemecTtBa 1 04.05

65 [Xumuueckue peaxiuu 1 05.05

66 |OCHOBBI HEOPraHMYECKOW XUMUHU 1 11.05




67 |OCHOBBI HEOPTraHMYECKOW XUMUHU 1 12.05

68 [[loBTOpenme u 00600IeHHE 110 TeMe. [ToaroroBka k 1 18.05
KOHTpPOJIbHOU paboTe

69 [Konrpomsnas padboraNe4 «Torosas mo Kypcy 1 19.05
OCHOBHOM IIIKOJIBD)

70  |AHanu3 KOHTPOJIBHOH paboThl. [logBeneHNE UTOTOB 1 25.05
roja.

Hroro: 70




