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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpareruu
oOy4yeHUs, BOCIUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMU Y4EOHOTO
npeaMera, yCTaHaBJIMBAET o0s13aTenbHOe MPEIMETHOE CoJIepKaHue,
NpeayCMAaTPUBAET pACOpPECICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNpEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEH1y EMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJiel U3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO CoJiepKaHUsI.

3HaHWE XHUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHPOBAHUS MHMPOBO33PEHUS
00y4Jaromerocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrurd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOMH,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PAaBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 (hYHKIIMOHAIBPHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOyJaromMXCs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON S TEIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/Ia HA €MHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00yYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOI BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTAEIbHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 TPUHIIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHSAS (YHKIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHpPA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3yyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyKaloumi MUpy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipy wW3ydeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya ydyeOHOro mpeaMeTa COCTOUT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAaHUS TPU HU3YYCHHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opmMupoBaHHE MHTEJUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOy4YaromMxcsd K CaMOCTOSTENBHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciIoBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, IMO3HAHWS W CAMOIIO3HAHUSA, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATb U OLECHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHUH, TPUMEHATh HMX TMpPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYJOBOM JIeATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOIN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIs U HANPaBICHHOCTH JaJIbHEHIIETO
00y4eHHUSI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mmo3HaHWs B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31neMeHTOB. [IpocThie U ClI0XKHbBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENIbHAsA AaTOMHAas Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
meau (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKU MTOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 37€MEHT U OpocToe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
Kuciopozaa B mpupoje. O30H — aioTponHasg MoAUu(UKaIUs KUCI0POaa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopox — »memeHT M mpocToe BewecTBo. Haxoxkaenue Bomopoaa B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpilieHHbIe M HEHACBINIEHHbIE PAaCTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaercTBue Bogopona ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad N0 TeMe «BaxkHeliine Kiacchl HEOPTraHUYEeCKHX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHnToB JI. WU. MenpgeaeeBa. CtpoeHue aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JIeMeHTOB. l[loHsiTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JJIUHHONEpUOAHAas  (OPMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK aroMoB  TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 IPyIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJI1 pa3BUTHsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemnwie ceéa3u



Peanuzanusa MeXNnpeaIMETHBIX CBA3€W MpPU W3YUYEHUM XMMHH B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHSITHS: HAy4YHBIA (DakT, Tumoresa, Teopusl,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUIN 3apsijl, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JeMEeHTOB B lleproanueckoil
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanusa 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, Io
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  AJEKTPOHHBIM  OasilaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3Mm auccolMaldd BEIIECTB C PA3JUYHBIMU BHIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM W coJell B CBeTe MpPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCHOJIb30BAaHWE BHJIEO MAaTEpUAJIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiuu pasiioKEHHs, COCUHEHHUs), PaclOo3HaABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue u (Qu3nyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHM3M YeJIOBeKa. BakHeWlue XIopuasl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoAoposd, CTpoeHue, (pU3NYEeCKUe U
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT U chenupuieckue). XUMHUYECKHE PEeaKIlu,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KaIOIIEeW Cpeabl COECIMHEHUSMH Ccepbl (KHUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiicTBa. KpyroBopoT azora B npupoje. AMMUaK, ero
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
altoTponHeie Moaudukauuu Gochopa, GUMUECKHE M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka aieMeHToB |VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
¢usznueckre M XUMHUYECKHME CBOWCTBa, JCHCTBHME HA JKUBBIE OPTaHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
polii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mnpeacTaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BaxkHelllne CTpOUTEIbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpuaoB (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHON peakiluu Ha Ccybdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
cobupaHue, pacro3HaBaHWE M U3Yy4YCHHWE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U Pocdar-uoH M U3ydeHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX pEHIETOK anmasza, rpadura, ¢ylsepeHa, O03HAKOMIICHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XMMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HanpsbkeHn metamioB. Ou3nueckue U XMMHYECKHUE CBOICTBa MeTaiuioB. OO0mue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyeckoi cucremMe XMMHYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenouyHO3EMENBHBIE METANJABI MAarHMd M KaJbLUM: IIOJIOKEHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepmoanyeckoil cucreMe XMMHUYECKUX AJIEMEHTOB /I,
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(1) u xene3a (1), meau (I1), HabGarOMEHME U OMUCAHKE MPOLIECCOB OKPAIIMBAHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3374 110 Teme «Baxueimme
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpaus Beulects, nanee — [1/IK). Ponb xumuun B pemieHun 3K0JIOrMYEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmst MeXIpeAMETHBIX CBS3CH MPU HM3YyYCHWH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCMOJIb30BaHUE KaK OOIMHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KiIacCUPUKALUSI, TIEPUOJINIHOCTh, HAOIIOIEHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepwsi, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUCCKUN 3apsja, TPOBOIHHKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
IIOJIC3HBIE UCKOIAEMBbIC, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHWSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMHM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UUCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHMUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEWI0, TOHMMAaHUA 3HAYEHUsS XUMHYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOU HHGOpMAIIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEIbCKOM, TBOpPUECKOW U JpPYrux  BUAAX
JeSTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe ITOM Y4eOHOW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKH U COCTABISAIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XUMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYyYEHUE HOBBIX 3HAHUHU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOJI0IaeMBIX TPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPABOYHOMU
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMALIMOHHBIX
TEXHOJIOT UM,



MHTEpeC K OOYy4YEeHHI0O M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa30BaHMIO, NPOEKTHOW U  HCCIEI0BATENIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHS OOydYeHHs B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEIACTBUH U
HETMPUATHE BPETHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypEHHUs),
HEOOXOJMMOCTA COOJIIOZICHUS TMpaBWI O€30MacHOCTH MpU OOpaIICeHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHMS

MHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u TpyJa pa3IudHoOro poja,
yBOXEHUE K TPyAYy M pe3yjbTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHUCIE Ha
OCHOBE TNPUMEHEHMs] TPEJAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenHON nMpoheCCUOHAIBHOM JEATEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opasza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU U3YYCHUH XUMHH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MTPUPOTHON CPENOH, ISl TTOBBIIIECHUS
YPOBHSI  DKOJOTHYECKOM  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MpPOOJEeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe wMeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOM KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE AEHCTBUS (TIO3HABATEIbHbIE,
KOMMYHUKAaTHUBHBIE, PETYJSITUBHBIE), KOTOpPbIE 00ECHneYnBaOT (POPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
NeATEebHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YYeOHbIE 1eHCTBHUS



Ba3oBble Joruveckue aeicTBus:

YMEHUSI HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TP OCBOCHHH
3HAHHWHA: PACKPBIBATh CMBICI XUMUUYECKHUX TMOHSATHH (BBIACIATh UX XapaKTEpPHEIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMHU TIOHATHUSIMH), HCIOJIB30BaTh
MOHATHS Il OOBSICHEHUS OTICIBHBIX (PAKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPHH IS KIACCU(PUKAIMA XUMHYCCKUX BEIIECTB M XUMHUYECKHX PEaKITHi,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIY OOBEKTaAMHU HW3YUYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTHBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKITFOUCHHS;

yMEHUE TPUMEHATh B TIPOIlECCe TO3HAHUS TOHATHS (NIPEAMETHBIE |
METaInpeIMETHBIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa3oBBIBAThH IIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC MPECTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI JJIEMEHTA), XUMHUYECKas (opMysa M ypaBHCHHUE
XUMHUYECKOW PEaKIMu — MPU PEIICHUN y4eOHO-TTO3HABATECIIBHBIX 3a71a4, ¢ YIETOM
STUX MOJICTBHBIX IMPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
NPHU3HAKHA U3YYaeMbIX O0BCKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKITHH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJICTBCHHBIC CBS3M U
NPOTUBOPEUHS B M3yd4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBrble uccienoBarejabcKue AeiiCTBUA.

YMEHHUE HCIIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CY>KICHUH;

NpUOOpETeHHe ONbITa MO IUJIAHUPOBAHHUIO, OpPraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKUX DKCINEPUMEHTOB, yMEHHE HaOIogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POopMyIupoBaTh 00OOIICHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITAa, UCCIIEOBAHUS, COCTABIATh OTYET
0 MpojieaHHoM pabdore.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYIAEMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsl JUTEpaTypa XWUMHUYECKOTO COJEpXKaHUs, CIpPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHUE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOoChl MPHU TMOWCKE W OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHCHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7]a4 ONPEIEeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
00JacCTH  WMCTONB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCIIOJIH30BAHUS PA3IMYHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh OMTHUMANBHYIO (pOpMy TIpeacTaBiIeHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH, JharpaMMaMu,
IpyruMu popmamu rpauku U UX KOMOUHALUSIMU;



YyMEHHUE WCIOJIb30BaTh M aHAJU3MpOBaTh B Mpolecce YyuyeOHOW U
HCCIIEIOBATEIBCKON NIEeSITEILHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CEIIbCKOTO XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
Cpenbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpOCHl (B XoAe Auanora U (Wiau) AUCKYCCHM) IO
CylIeCTBY  oOcyXjgaeMod  Tembl, (QopMyIupoBaTb CBOM  IPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUSI ~ MPENICTABISITH  MOJYYEHHBIE  Pe3yjibTaThl  [O3HABATEJIHLHOM
NEATeTbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTaX; JeJiaTh MPEe3eHTAIUI0
PE3YJAbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIbITA,
1a00paTOpHON pabOThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Yy4eOHOTO0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJILHOM W HCCIENOBATENbCKON  JEATENbHOCTA MPU  PEUICHUH
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3unuii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIWHAIIUS
COBMECTHBIX JICHCTBMI, OIpeJejeHne KpPUTEpHEeB IO OIICHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHBbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

YMEHHUE CaMOCTOSITENIHO OIPENENATh LENU AESTEIbHOCTH, IJIaHUPOBAThH,
OCYUIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CIIOCOOBI PEIIeHUs YIeOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTAaBISATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM MPU BBINIOJHCHUM 3aJaHUA C Y4ETOM
MOJTy4eHUS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pPE3yjbTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIB30BATh U @aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUU 3aIaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yNbTATOB TO OCBOCHHUIO 00s3aTEIHHOTO
cCollepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpammoi,
BBIJICIIAIOT: OCBOCHHBIC OOYYAIOIMMHUCA HAy4YHBIC 3HAHWSA, YMEHUS M CIOCOOBI
NEHUCTBHM, crenupuyeckue Il NpeIMeTHOW obnacth «XuMHsS», BHIBI
NEATeIbHOCTH MO0  TOJYYEHHUIO HOBOTO  3HAHUS, €ro UHTEepHpeTaluu,
peo0pa30BaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYyaIUsIX.

K koHiy oOyuenus B 8 kiacce npeiMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

e PpACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTUN: aToM, MOJIEKyJa,
XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHASE U HEOJAHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb



OKHUCJICHMS, XUMHYECKasl peakiusi, KiacCU(UKaIUs peaKuui: peaxuuu
COCIMHEHHUS, pEaKLUHUU pa3JI0KEHUSA, PEaKUUU 3aMEIIECHUs, pEeaKkUuu
0o0OMEHa, HK30- U SHJOTEPMUYECKHUE PEAKLINH, TEIIOBOU AP (EKT peakinH,
SIpO aToMa, JJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, paguycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS U HEMOJspHas KOBAJCHTHAsl CBS3b,
UOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOP, MAaccoBas J0Js BELIECTBA
(MpoI1eHTHAsI KOHIIEHTpAIKsI) B PaCTBOPE;

HUINIIOCTPHUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX NOHATHN U
MPUMCHATH 3TU IMOHATHUA IIPHU OIITMCAHUUN BCIICCTB U UX HpeBpaHleHHﬁ;

HNCIIOJIb30BATH XHMHUYCCKYHO CHMBOJIMKY [JII COCTABJICHUA q)OpMy.H
BCIICCTB U ypaBHeHI/Iﬁ XUMHYCCKHUX peaKuHﬁ;

OTIPENICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX,
CTENIEHb  OKHCJIEHMs  DJIEMEHTOB B  OWHApHBIX  COCJIMHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOHW CBs3M (KOBWJICHTHasT U WOHHAs) B
HEOPraHWYECKUX COCJTUHCHUSX;

packpbiBaTh cmbich Ilepuognueckoro 3akonHa J[. WM. MeHnneneena:
JE€MOHCTPUPOBATh IOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJoKeHus B Ilepuoanueckoii cucreme,
3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4YE€HUsI, 3aKOHAa ABOTaapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonnueckoii
CUCTEMbl XMMHMUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJABHAs
noarpynna (A-rpymma)» u «modounas noarpymnmna (b-rpymma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuyeckas cuctemMa XuMHYecKux djeMmeHToB J[. U
MenpneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB | 3apsll sapa, 001Iee Yucio dJIEKTPOHOB
U pacnpeiesIeHUe UX MO 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIUPOBATH XUMUYECKUAE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKUE pPEakiuu (M0 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTY);

XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKAAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHYECKUX IIPEBPALCHHA B
Pa3JINYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o (dopmyse
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON pEeaAKIUU;

IIPUMEHATh OCHOBHBIE ONEPALMA MBICIUTEIIBHON NEATEIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTeMAaTU3aluio, KiacCUu(UKaIHIO,
BBISIBJICHUE ITPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JUISI U3YYECHUS CBOMCTB
BEIIECTB M XUMHYECKHUX PEAKIMUNA, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUS — HAONIOIEHHE, W3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIleIoBaTh  TMpaBWJIaM  IOJIb30BAaHUS ~ XMMHYECKOW  TOCYIOM W
nabopaTopHbIM O0OpYJOBAaHUEM, a TakXkKe NpaBHiIaM OOpalleHus C
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB IO TOJYYCHHIO W COOHMpaHUIO
ra3o00pa3HbIX BeHIECTB (BOAOpPOJa M KHCJIOPOJa), MPHUTOTOBICHHUIO
pacTBOPOB C OMNpeAeN€HHOW MacCOBOM JOJEH pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOJAWUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIETIOUYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, dheHondTaaenH, METUJIOPAHX U IPYTHE).

K xonIiy oOydenus B 9 Kkiaacce nmpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX MOHSATHM: XUMHUYECKHUI
BJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJCHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMUYECKas PeaKIvs, XUMHUYECKasi CBs3b, TEIUIOBOH 3P deKT
peakIuu,  MOJIb, MOJIIPHBIA  00BEM,  pacTBOp,  DJICKTPOJMTHI,
HE3JICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs JUCCOLMALNS, PEAKIIMA HOHHOTO
oOMeHa, KaTalim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe |
HEOOpaTHMbIC pPEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ayioTponus, aMm(QOTepHOCTh, XMMUYECKasi CBA3b (KOBaJCHTHAs, MOHHAas,
METAJJINYECKasi), KpHUCTaJuIMyeckas pemérka, KOppo3us METajlIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PpEAKIUU, TPEICIbHO JIOMyCTUMAas
koHueHtpanus [I/IK BemecTna;

WIIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHITUU U
INPUMCHATD OTH IIOHATHSA IIPU OIIMCAHWH BCIICCTB U UX npeBpameHI/Iﬁ;



UCIOJIb30BaTh XMMHMYECKYI0O CHUMBOJIUKY I COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OIPEIEIIATh BAJIEHTHOCTD U CTENICHb OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHECHUSAX PA3JIMYHOIO COCTAaBa, MPUHAMIEKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIacCy COeAMHEHUU 1o (opMyrnam, BUJ XUMHYECKOUN
CBs3M (KOBaJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCMHEHUAX, 3apsA]l MOHA MO0 XUMUYECKOU (popMmyrie, xapakTep cpeibl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COECAUHEHUM, THUI KPUCTALUIMNYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OIUCHIBATh M XapaKTEPU30BaATh
Tabnuunyro ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
pa3nuuarh TMOHATHUS «rJaBHas mnoiarpynmna (A-Tpynma)y U «rnodouyHas
noarpynna (b-rpynma)», Mayiple W OONbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacupeneieHue HUX 10 DJIEKTPOHHBIM  CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX NEPHOJIOB U IIaBHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE pPEaKIuu (MO0 YUCIYy W COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEICHEW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OONIME M CHEIU(DHUICCKHE XUMHUYCCKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE
MIpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS DJIEKTPOJUTHYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKiuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHUSI DJIEKTPOHHOrO OaaHca 3TUX pPeaKinii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH IIPOTCKAHHMS XHMHYECCKHX IIPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSX;



BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M  MOJSPHYIO Macchl
BEUIECTB, MAacCOBYIO JOJI0 XUMHUYECKOro J3jJeMeHTa 1o (opmyie
COEIMHEHHUSI, MaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIUY;

coOnogaTh  MpaBWja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylodM U
nabopaTopHbiM O0OpYJOBAaHHEM, a TakXkKe TMpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX ONBITOB IO TOMYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOAUTL  PEAKIWW,  TOATBEPKIAIONINEC  KA4YeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHJI-, OPOMHM/I-,
uoaua-, kapoonat-, ¢ocdar-, cuaukar-, cyiabdar-, THUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIWE B
BOJIHBIX pacTBOpPaxX HEOPraHWYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTEpaIlMy MBICIIUTEILHON JACATCIBPHOCTH — aHAJIN3
U CHUHTE3, CcpaBHEHHE, OOOOIIeHNe, CHUCTeMaTH3allhio, BBISIBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBS3CH — JIJI1 WU3YYCHHS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HaOII0JIeHUe, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pEaIbHBIA U
MBICJICHHBIMN ).



TEMATHUYECKOE INTAHUPOBAHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeEMs
8 KJIACC
(2 g B HEenenrO, Beero 68 4, u3 Hux 3 4 — pe3epBHOC BpEeMsi)

U yCIIOBUS MPOTEKAHUS
XUMHUYECKHUX PEaKIIH.
3HAKOMCTBO C MpaBUJIaAMHU
0€30MacHOCTH U MPUEMaMHU
paboThl B XUMUYECKOH
J1a00paTOpPHUH.

JdeMoHcTpanun

- JJaboparopHoe o6opyoBaHHe.
- PasnuuHble BUIBI XUMUYECKOU
MOCY/IBI.

- OOpasIibl BEIECTB.

-Cnioco0bl pazjienieHus cMeceit
(¢punpTpOBaHME, BHIIAPUBAHUE,
JUCTHIUTSIIINSL, XpoMaTorpadusi).

- OnpenensaTh NPU3HAKU
XUMHYECKHX PEAKIUH U yCIOBUS UX
POTECKAHMUS.

- CnenoBath npaBUjIaM
TI0JIb30BaHMSI XUMUYECKOH MOCY0H
U J1a0opaTOPHBIM 000PYIOBAHUEM,
a TaKk)Ke MpaBuiiaM OOpaIleHus ¢
XUMHYECKHMH BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIHSIMH 110
BBITIOJTHEHUIO TIPAKTUYECKUX PadoT.
- [InanupoBaTh ¥ MPOBOJIUTH
XUMHUYECKHUI SKCIIEPUMEHT 10
U3YYCHHIO W OTTMCAHHIO
(bu3NYECKUX CBOWCTB BEIIECTB,

Ne | Temaruueckuii OcHoBHoOe conep:kanue OcHoBHbIE BU/IbI /1eSIT€IbHOCTH DJIeKTPOHHbIE ®opmbI peaau3anuu

n/ 010K, TeMa o0yyaromuxcst o0pa3oBaTe/bHbIE BOCIIUTATEJIbHOT O

n pecypcsbl MOTEHIMAJIA TEMbI
Pa3nea 1. IllepponayanbHble XuMuieckue nousirus (20 u)

1. |Tema 1. Xumus -|IIpeamer xumun. Poib xumuu B - PackpsIBaTh CMBICII N3y4aeMbIX Axnacc MNuanBuayansHble U
BajkHasi  00J1aCTh | )KU3HU YeIoBeKa. XUMUS B MOHATHUH. https://www.yaklass. |rpynmnossie
€CTeCTBO3HAHUS M |CcHCTeMe HayK. MeTopl Mo3HaHus |- PacKphIBaTh pojibh XMMHHU B ru/ HUCCJIE/IOBATEIbCKUE
NPaKTHYECKOM B XUMUHU. NIPUPOJE U KU3HU YEJIOBEKA, €€ POIII IPOEKTHI, YTO TACT
NeATETbHOCTH Tena u BernectBa. dusnveckue CBS3b C IPYTMMHU HayKaMH. https://resh.edu.ru/su | o0y4aroumMcst
yesoBeka (5 4) CBOWCTBA BEIIECTB. ATperaTHoe - PasznruaTh YUCTHIC BEIIECTBA bject/ BO3MOYKHOCTh

cocTosiHue BelecTB. YucToie CMECH; OJTHOPOJIHbIE U OpUOOpPECTU HABBIK
BemecTBa U cMecu. CriocoObl HEOJTHOPOJIHbIE CMECH. CaMOCTOSITEJIBHOTO
pasneneHusi cMeceid. duszndeckue |- Pasnuuath pusmdeckue u peuieHust

U xumMuueckue sBiaeHus. [Ipu3naku | XuMuueckue siBJICHHUSL. TEOPETUUECKOMI

OpoOJIEeMbl, HABBIK
TE€HEepUPOBAHUS U
odopMIICHUST
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXUTEIIBHOTO
OTHOIICHUS K UYKUM
UJIesIM, HaBBbIK

My OJIMYHOTO
BBICTYIJICHUS TIepe
ayJIUTOpPUEH,
apryMEHTHPOBAHUS U
OTCTauBaHUS CBOEH
TOYKH 3PEHUSI.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/subject/
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JlaGopaTopHble U NPpaKTHYECKHe
padoThI

Jlabopamopmvie onvimoi:
Onucanne GU3NICCKUX CBOMCTB
BelecTs. Paznenenue cmecu ¢
MOMOIIIBIO MarHUTA.
Ipakmuyeckue pabomul:

Ne 1. IlpaBuna paboTsl B
1abopaTopuu U MPUEMBI
oOpatieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceii (Ha
MPUMEPE OUUCTKU MOBAPEHHOMN
COJIN)

CIOCO0OB pa3zeieHus cMecen
BELIECTB.

- Mcnionib30Bath MpH BBITIOJIHEHUU
y4eOHbIX 3aJJaHUi U B IIpoLiecce
UCCJIEIOBATEIbCKOM 1€ATEIbHOCTH
HAyYHO-NIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 COJIEpKaHus,
CIPaBOYHBIE MATEPUATIBI, PECYPCHI
HHutepHera.

- BricTpanBarts pa3BEépHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHGOPMAITHIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepHuaIoB, FPaMOTHO
HCIIOIb30BATh U3yYE€HHBIN
MOHATUIHBIN amapar Kypca
XUMUH.

Tema 2. BemecTBa
M XHMHYeCKHUe
peakuuu (15 9)

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
AJIEMEHTHI. 3HAKHU (CUMBOJIBI)
XUMHUYECKHX 3ieMeHToB. [IpocThie
U CJIOXHbIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHUE.
Xumuueckas hopmyia.
BaneHTHOCTh aTOMOB XMMHUYECKUX
AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCH-
TeJNbHAsi aTOMHAs Macca.
OTtHocuTeNbHAS] MOJIEKYTISIPHAS
Macca. MaccoBas 1o
XUMHYECKOT0 AJIEMEHTA B
coequHeHnH. Ou3nueckue u
XUMHUYECKUE SBIICHUSL.

- [IpumeHnsTh
€CTECTBEHHO-HAYYHbIE METOJIbI
MO3HaHMS (B TOM YHCIIE
HaOJIIOICHHE, MOJISITUPOBAHHE,
AKCIIEPUMEHT) U OCHOBHBIC
OTIEPALIMK MBICTUTEIHBHOU
JESATEILHOCTH (CpaBHCHHE,
KJIaccu(BUKAIMS) TSl H3yUeHUst
BEILIECTB U XUMUYECKHUX PEAKIIUH
- PackpbiBaTh CMBICT U3y4aeMbIX
MOHSITUH U 3aKOHOB M IPUMEHSTh
9TH MOHATHUS TIPU OMTUCAHUU
CBOMCTB BEIIIECTB U UX
IIPEBPAILCHU.

- Paznuuare gusudeckue u

Sxmacc
https://www.yaklass.
ru/

POIII
https://resh.edu.ru/su

bject/
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Xumnueckass peaxkuus. [Ipuznaku
U yCIIOBUS IPOTEKAHUS
XUMHYECKHUX PEAKLIAMN.
XHUMHUYeCcKue ypaBHEHUs. THIbI
XUMHYECKUX PEAKIUI
(coenuHeHusl, pa3aoKeHUs,
3aMeleHus, ooMeHa). 3aKoH
COXPAHEHHUS MacChl BEIIECTB.
M.B. JIomoHOCOB —
YUYEHBIM-IHIIUKIIONIEUCT.
JdeMoHcTpanuu

DU3NYECKUE SBJICHUS
(pacTupanue caxapa B CTYIIKE,
KHUIIEHHUE U KOH/IEHCAIUS BOJbI U
T.J.).

XuMuyeckue siBieHus (ropeHue
CBEUH, Pa3JI0KEHUE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI
C XJIOPHJIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(Il),
B3aMMOJICIICTBHE XKeje3a ¢ CEpou,
B3aMMOJICIICTBHUE XKee3a ¢
pactBopom cou meau(1l)).

OnbIT, WITIOCTPUPYIOIINIA 3aKOH
COXpaHEHUsI MACCBHI.
JlabopaTopHbIe U NPaKTHYEeCKHUe
padoThI

Jlabopamopuvie onvimoi:
[Tpumeps! pu3HMUECKUX SABICHUIN
(naBneHue BOCKa, TassHUE JIbA)
[IpuMepsl XUMHUUYECKUX SABJICHUN
(mpokanMBaHHe MeTHON
IIPOBOJIOKH, B3aUMOJIEICTBUE METIa

XUMHUYECKHE SBJICHUS, OOBIACHATD
UX CYIIHOCTb C TOUYKH 3PEHHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHUS.
- OnpenensaTh NpU3HAKU
XUMHYECKHX PEaKIUi, yCIOBHS UX
IPOTEKaHUS.

- OOBSICHSTH CYIIHOCTh
(GU3NIECKUX U XUMUIECKUX
SBJICHUM C TOYKU 3pEHUS
aTOMHO-MOJIEKYJIIPHOT'O YUEHHUS.

- KimaccugunupoBaTs XuMHU4YeCKHe
peakiuu (1o YUCIy U COCTaBy
pearupyomux 1 o0pa3yomuxcs
BEIIIECTB).

- CocTaBisaTh GopMyJibl OUHAPHBIX
BEUIECTB 110 BAJICHTHOCTH U
OTIpeAETSATh BaJICHTHOCTb 110
dbopmyaM BEIIECTB.

- PaccraBnsaTs korduneHTs B
YPaBHEHUSX XUMUYECKUX
peaKkuuid.

- CnepgoBath mpaBuiIaMm
MOJIb30BAHUS XUMHUYECKOM
MOCyA0H U J1abopaTOPHBIM
0o0opyI0BaHUEM, a TAKXKe
npaBuiiaM o0palleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BHITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX
OTIBITOB.

- Micnonb30BaTh Npu BBITOJIHEHUH
yueOHBIX 3aJ[aHuil U B IIpoIecce
VICCJIEIOBATEIBCKOM IEATENBHOCTH




¢ KucnoToi). Mojiesn aToMOB U
MOJIEKYJI.

Boruuciienust

- OTHOCUTEIBHOU MOJIEKYJISIPHON
MacChl BEIIECTB;

- MacCOBOM /1011 XUMHUYECKOTO
ayeMeHTa 1o gopmyie
COCIMHEHHUS

Pa3gen 2. Baxxueiimue

NpeACTaBUTEIN Heoprannieckux semects (30 )

Tema 3. Bo3ayx.
Kucaopona.
IousiTue 00
okcuaax (5 )

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucmopon — anemMeHT u
rpocroe BemecTBo. O30H —
AIJIOTPOITHAS. MOAU(PUKALUS
kuciopoaa. Haxoxnenue
KHCIIOpO/ia B IIPUPOJIE,
(buznueckue 1 XUuMUYeCcKHe
CBOICTBa (peaKkuy OKUCICHHUS,
ropeHue). Y CcIoBHs
BO3HMKHOBEHHUS U MPEKpaLICHUS
ropenus. [Tonsitue 06 okcuax.
Crioco0bl MoJTy4eHUs KUCI0opoia B
1abopaToOpUu U
poMbIIeHHOCTH. [Ipumenenue
kucnopona. Kpyrosopor
KHUCIIOpoJa B ipupo/ie. TennoBon
ahheKkT XUMHUYECKOIi peaKIuu,
NMOHATHE O TEPMOXUMHUYECKOM
YPaBHEHHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKLIUAX.
TonnuBo (HeTh, yroib U METaH).
3arpsi3HEHHE BO3]lyXa, CIIOCOOBI
€ro NpeJoTBpalICHUs. Y CHIIEHNE

- PackppiBaTh CMBICI H3y4YaeMbIX
TOHSATUN U IPUMEHSATD STH TTOHSATHS
TIPU OTIMCAHUH CBOMCTB BEIIECTB U
HX IPEBPAILCHUI.

- XapakTepu3oBaTh (OMUCHIBATH)
COCTaB BO31yXa, (pu3nyeckue u
XUMHYECKHE CBOMCTBA
KHCIIOPOJIa, CIIOCOOBI €To
MOJIyYEHUs, TPUMEHEHUE U
3HAUYEHHE B IPUPOJE U KU3HU
YeJI0BeKa.

- CpaBHUBATH PEAKIIMU TOPEHUS U
MEJUICHHOTO OKUCJICHUS.

- Cobupats IpuOOpHI JIs
MOJIyYEHUsI KHCIIOpOJa
(BBITECHEHHEM BOJIBI U BO3IYXA).

- Pacrio3HaBarh ONBITHBIM IYTEM
KHCIIOPO/I.

- Ucnonp30BaTh XUMHYECKYIO
CUMBOJIMKY JUIsl COCTaBIICHUS
dbopMyI BEUIECTB, MOIEKYIISPHBIX
YPABHEHUN XUMUYECKUX PEAKLUN C
y4acTHEM KUCIOpPOAA.

Sxacc
https://www.yaklass.

ru/
POIII
https://resh.edu.ru/su

bject/

NuauBuayanbHbIE U
TPYIIIIOBBIC
HUCCJIEe/IOBATEIbCKUE
MPOEKTHI, 4TO JIaCT
oOy4JaroniumMcst
BO3MO>KHOCTbH
IPHUOOPECTH HABBIK
CaMOCTOSITEJIBHOTO
peleHust
TEOPETUUECKOM
OpoOJIEeMbl, HABBIK
TE€HEepUPOBaAHUS U
odopMIICHUST
COOCTBEHHBIX HJICH,
HaBBIK
YBaXXHUTEIIBHOTO
OTHOIICHUS K UYKUM
HUJIesIM, HaBBIK

My OJIMYHOTO
BBICTYIJICHUSI IIEpE]
ayJIUTOpPUEH,
apryMeHTHUPOBAHUS U
OTCTauBaHUsI CBOEH
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MapHUKOBOTO 3 eKTa,
pas3pylieHue 030HOBOTO CIIOSI.
JdeMoHcTpanuu
Biaumoneiicteue docdopa, cepbl
1 JKeJie3a ¢ KUCIOPOIOM
(BO3MOXHO HUCTIOJIB30BAHKE
BHJICOOTIBITOB).

Omnpenenenve coaepkaHus
KHCJIOpOJia B Bo3aAyxe. OTBITHI,
JIEMOHCTPHUPYIOIIHNE YCIOBUS
BO3HHKHOBEHHUS U TIPEKPAIICHUS
TOpEHHUSL.

JlabopaTopHble U NPaKTHYECKHUE
padoThI

Jlabopamopmuwiii onvim:
O3HakomIIeHHE C 00pa3aMu
OKCH/JIOB.

Ipakmuueckas paboma:

Ne 3. ITonyuenue u cobupanue
KHCIIOpO/ia, U3yUYEHHUE ero
CBOWCTB.

Bouruucienus

- MOJIEKYJISIPHON MaccChl
KHCTIOpoJia

Y 030HA HA OCHOBAaHUU aTOMHOM
MaccChl XUMHYECKOTO AJIEMEHTa

- OOBSICHATH CYIIHOCTh
HKOJIOTHUECKUX TPoOIeM,
CBSI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

- CniegoBath IpaBuiIaM
0e301macHoil paboThI B
nabopaTopuu MPHU UCTIOJIH30BAHUHU
XUMHUYECKON MOCYIbI U
000pyI0BaHMs, a TAKXKE MPaBUIaM
oOpallleHus ¢ TOPIOYUMU
BElIECTBaMH B OBITY.

- [InanupoBaTh U OCYIIECTBIATD
Ha MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH
HaOJIIOJICHHS, IeJIaTh BEIBOJEI 1O
pe3yapTaTaM SKCIIEpUMEHTA.

- Y4acTBOBaTh B COBMECTHOM
pabote B rpymre.

- Mcnonp30BaTh NpH BBHIIOJIHEHUU
y4eOHBIX 3aJJaHU U B IIpOLIEcCce
HCCJIEI0BATENbCKON 1EATEIbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT'O COACPKAHNUS,
CIIpaBOYHbIE MAaTEpPHUaJIbl, PECYPCHI
HuTepnera.

- BeicTpauBaTe pa3BEpHyThHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MH(OpPMaIUIO U3
yueOHHUKa U CIIPaBOYHBIX MaTe-
pHaJIOB, TPaMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIN NOHATUMHBIN armapar
Kypca XUMHUHU

TOYKU 3PECHUS.




Tema 4. Bogopona.
IMonsiTHeE O
KHCJI0TaxX U COJISIX

(54)

Bonopoxn — anemeHT u npocroe
BeecTso. Haxoxaenue B
npupoje, Guzndeckue u
XUMHUYECKHUE CBOMCTBA (HA
IIpUMEpPE B3aUMOJICHCTBUS C
HEMeTaJlJIaMU ¥ OKCUJaMU
METaJJIOB), IPUMEHEHHE, CIIOCOObI
nostydenus. [Tonsrue o kucmorax
U COJISIX.

JdeMoHcTpanuu

[Tonyuenue, cobupanue u
pacrno3HaBaHHe BOJOPO/JIa.
I'openne Bogopoaa.
B3anmopeiicTBue Bogopoia ¢
okcuaom meau(1l).
JlaGopaTopHble M IPaKTHYECKUE
padoThI

Jlabopamopnuwiii onvim:
BsauMonelicTBre KHUCIIOT C
MeTaJjlaMu.

IIpakmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue
BOJIOpOJIa, U3yUEHUE €r0 CBOMCTB.
Beruncienus

- MOJICKYJISIPHON Macchl BELIECTBA
Ha OCHOBAaHUU aTOMHOM MacChl
XUMHUYECKHUX 3JIEMEHTOB

- PackpbiBaTh CMBICI H3y4YaeMbIX
MOHSATUN U IPUMEHSTH ITH MOHSITUS
MIPU OTMCAHUH CBOMCTB BELIECTB U
UX IPEBPALLECHUN.

- XapaxkTepu30oBaTh (OMKUCHIBATH)
(U3NYECKUE U XUMUICCKHE
CBOIICTBa BOJIOPO/Ia, CIIOCOOBI €T0
MOJIydeHUS], TPUMEHEHHE.

- Cobupats npuOOp IS MOIy4EHUS
BOJIOpO/aA.

- Ucnionp30BaTh XUMHYECKYIO
CHUMBOJIUKY JUTsI COCTaBIICHUS
dbopMyT BEUIECTB, MOJICKYJISIPHBIX
YpPaBHEHUN XUMHUYECKUX PEAKIINH C
y4acTHEM BOJIOPO/A.

- CnetoBaTh mpaBuiiaM 0€301acHOM
paboTHI B TaOOpaTOpUH MPHU
MCIIOJIb30BAHNU XUMHUYECKOM
nocyzbl ¥ 000pyIOBaHUS, a TAKKE
paBuiiaM 00pallleHus C TOPIOYUMU
BElIECTBaMH B OBITY.

- [InanupoBaTh U OCYIIECTBIATH Ha
MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HAOIIOICHHS], J1eaTh BHIBOBI 110
pe3ylbTaTaM dKCIIepPUMEHTA.

- Y4acTBOBaTh B COBMECTHOM
paboTe B rpymie

Sxiacc
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NunuBuayanbHbIE U
TPyNHOBBIC
HUCCIIEI0BATEIIbCKUE
MPOEKTHI, 4TO JIACT
oOyyaroniumcst
BO3MOYKHOCTbH
IpUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
penieHust
TEOPETUUECKOMI
npoOIeMbI, HABBIK
TCHEePUPOBaHUS U
odopmITeHUS
COOCTBEHHBIX HJEH,
HaBBIK
YBaXXUTEIIBHOTO
OTHOILIEHUS K UYKUM
UJIesIM, HaBBIK
myOJIMIHOTO
BBICTYIUJICHUS TIepe]
ayIUTOpUEH,
apryMEeHTHPOBAHUS U
OTCTauBaHUs CBOEH
TOYKHU 3PEHUSI.

Tema 5.
KoanuyecTBeHHDBIE
OTHOILIEHHS B
xumuu (4 49)

Konnuectso Bemectsa. Moib.
MounsipHast Mmacca. 3aKOH
ABorazpo. MossipHblit 00bEM
ra3zoB. Pacuérsl no
XUMHUYECKUM YPaBHEHHUSIM.

- PaCKpHBaTL CMBICJI U3YYACMBbIX
MMOHATHH U MIPUMCHATH 3TU
IMOHATHSA, a TAKKC U3YUCHHBIC
3aKOHBI U TCOPpHUU I PCIICHUA
paC‘-IéTHBIX 3aaaq.

SIxiacc
https://mwww.yaklass.

ru/
POIII
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JdeMoHcTpanus

OO0pa3ibl BEMeCTB KOJMIECTBOM |
MOJTb.

Buviuucnenus

- 00béMa, KoJIMyecTBa
BEIIECTBA Tra3a I O ero
W3BECTHOMY KOJHYECTBY
BEIECTBA WM 00BEMY;

- 00bEMOB T'a30B 110 YpaBHEHUIO
peaKIy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra30B

-BbruncisTe MOJIIpHYIO Maccy
BELIECTB; KOJIMYECTBO BELIECTBA,
00BEM rasza, Maccy BEIIECTBA;

- [IpoBoauTh pacuéTel no
YPaBHEHUSIM XUMHUYECKHX
peaKIuii: KOJIMIecTBa, 00bEMa,
Macchl BELECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce
peareHToB WK IPOIYKTOB
peaxiuu.

- BricTpauBarts pa3BEépHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOil Ha WH- (popMaIrio U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepHuaIoB, FPaMOTHO
HCIOJIb30BATh N3YUYECHHBII
MOHATUIHBIN amnmapar Kypca
XUMUM.

bject/

Tema 6. Boaa.
PacTBOpBI.
IousiTue 00
OCHOBaHUAX (5 1)

duznyeckre CBONCTBA BOJIEL.
AHanmu3 U CUHTE3 — METO bl
HU3y4YEeHUS COCTaBa BOJIbI.
XuMHudecKrue CBOHCTBA BOMBI
(peakiuu ¢ MeTaIaMH,
OKCHJIaMH METAJJIOB U
HEMETAJIJIOB).

CoctaB ocHoBauuii. ITonsitue 00
WHJIMKATOpax.

Boga kak pactBopuTenb.
PactBopsl. PacTBOpHMOCTB
BEIIECTB B BOJIC.

HackimienabIe 1 HEHACHIIIICHHEIS
pactBopbl. MaccoBas 1071

- PackpbIiBaTh CMBICIT U3y4aeMbIX
MOHSITUH U IPUMEHSATH 3TH
MOHSITHSI [IPU ONTUCAHUH CBONCTB
BELIECTB U UX MPEBpAILCHUH.

- XapakTepu3oBaTh (pU3NUECKHe
U XUMUYECKUE CBOWMCTBA BOJIBI,
e€ poJib KaK pacTBOPUTEIIS B
IPUPOJIHBIX MPOIECCaX.

- CocTaBisITh ypaBHEHHS
XUMHUYECKHUX PEAKIHNH ¢ y4acTHEeM
BOJIBI.

- OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM

Sxacc
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ru/
POIII
https://resh.edu.ru/su

bject/

HNunuBuayanbHbIC U
TpYIIITOBBIC
HWCCIIeIOBATEIIbCKHUE
MPOEKTHhI, 9YTO NACT
o0y4aroImmcst
BO3MOXXHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
peuieHust
TEOPETUUECKOM
npoOIeMbl, HABBIK
TEHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX UIEH,
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BEILECTBA B PaCTBOPE.

Ponw pacTBOpOB B nipupoje u B
JKU3HU YenoBeka. Kpyrosopor
BOJIbI B IPUpOJIE. 3arps3HEHUE
NpUpoAHbIX BoA. OXxpaHa u
OYMCTKA MPUPOIAHBIX BOJI.
JdeMoHcTpauuu

DNeKTPOoJIN3 BOJIbI, CHHTE3
BO/IbI; B3aUMO/ICHCTBHE BOJIBI C
metamnamu (Na, Ca)

(BO3MOXHO UCTIOJIB30BAHHE
BHJICOMAaTEPHAIIOB).
PacTBOpeHue BemecTs ¢
Pa3IMYHON PAaCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIOT
U IIEJI0YEH C TOMOIIBIO
WHMKAaTOPOB.

JlaGopaTopHble u
NpaKkTHYecKue padoThbl
IIpakmuueckas paboma:

No 5. IIpuroroByieHue pacTBOPOB
C onpeAeIEHHON MacCOBOM n0Jei
PacTBOPEHHOTO BEIIECTBA.
Bobruuciaenust

- C UCIIOJIb30BAHUEM TTOHATHUS
«MaccoBasi J0Js BEIIeCTBa B
pacTtBope»

MPUPOJIHBIX BOJI, CIIOCOOBI
OUYUCTKH BOJABI OT MPUMECEH, MEPBI
M0 OXpaHe BOJI OT 3arpsiI3HCHHUS.

- [InanupoBaTh U OCYIECTBIATH
Ha MPaKTUKE XUMHYECKHE
SKCIIEPUMEHTHI, TPOBOJIUTH
HaOII0AEHMS, NEIATh BEIBOILI 10
pe3yabTaTaM SKCIIEpUMEHTA.

- CrnetoBath npaBuiiaM
6e30macHo paboTHI B
nabopaTopuH MPHU UCTIOJIH30BAHUHU
XUMHUYECKON MOCYIbI U
000pyT0BaHUS.

- [IpoBOANTH BBIYMCIICHUS C
MIPUMEHEHHUEM TIOHSITHS «MacCoBast
JIOJISl BEIIECTBA B PACTBOPEM.

- Ucnionb30Bath MpH BBITTOJIHEHUU
y4eOHBIX 3aJJaHUI U B IIpoLIecce
UCCJIEIOBATEIbCKOM IeATEIbHOCTH
HAYYHO-MIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepKaHus,
CIPaBOYHbIE MATEPUAJIBI, PECYPCHI
Nurepuera.

- BeicTpauBath pa3BEpHyThHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha HHPOPMAIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOJIb30BATh U3yUYEHHBIN
MOHSITUIHBIN anmapar Kypca XuMUu

HAaBBbIK
YBaXXUTEIJIBHOI'O
OTHOILLICHUS K 9y>KUM
HUJICsIM, HaBBIK

My OJIMIHOTO
BBICTYIUJICHUS I€pe]]
ayJIUTOpUEN,
apryMeHTHPOBAaHUA U
OTCTanBaHUsI CBOEH
TOYKH 3PEHUS.

Tema 7.
OcHOBHBIE

Knaccudukarus HeopraHmuecKux
COEIMHEHUHN.

- Knaccugunuponats nuzydaemsie
BELIECTBA 10 COCTaBy U

Sxiacc
https://www.yaklass.

NunuBuagyansHbIC U
TPyOOOBBIC
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KJIaCcChI
HEOpPraHUu4ecKUuX
coeauHeHuit (11 u)

Oxcupl: cocTas, KiIaccu(puKaIus
(ocHOBHBIE, KUCJIOTHBIE,
am(OTepHBIE,
HecoJieo0pa3yroIue),
HOMEHKJIaTypa (MEeXIyHapoaHas U
TpUBHUAJIbHASA).

[Tonyuenue n XuMu4YeCcKue
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHJIOB.
OcHOBaHUS: COCTaB,
KJaccuukalys, HOMEHKIATypa
(MexTyHapo/iHasi U TPUBUAJIbHAS),
(bM3UYEeCKUEe U XUMHUYECKUE
CBOICTBa, CITIOCOOBI MOJTYYEHHUS.
KwucmoTsr: cocTas,
KJ1accuguKanus, HOMEHKIIATypa,
(buznueckue U XUuMUYeCcKHe
CBOICTBa, CITIOCOOBI MOJTYYEHHUS.
Psit akTUBHOCTH METaIOB.

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MTOJTyUYeHUS,
B3aUMOJICHCTBUE COJIEU C
MeTaJJlaMH, KUCJIOTaMH,
[eJI0YaMHU U COJISIMHU.
I'enetnueckas CBSI3b MEXKIY
KJIJacCaMH HEOPraHUYEeCKUX
COE€IMHEHUHN.

JdeMoHcTpanuu

OO0pa3ibl HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
B3aumopeiictBue pactBopa
CEPHOI KUCIIOTBI C OKCHJIOM
meau(ID).

CBOMCTBaM.

- CocTaBusaTh (POPMYIIBI OKCHJIOB,
KHCIIOT, OCHOBAHUM, COJICH 1
Ha3bIBaTh UX 10 MEXAyHApOAHON
HOMEHKJIATYypE.

- [Iporano3upoBars cBOWCTBA
BEIIECTB HA OCHOBE OOLINX
XUMHYECKHX CBOWCTB M3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCA.

- CocTaBTh MOJIEKYJISIpHBIE
YpaBHEHUS pEaKIUid,
WUTIOCTPUPYIOUINX XUMHUECKHE
CBOICTBA U CITOCOOBI MTOTyUEHUS
BELIECTB U3yUEHHBIX
KJIACCOB/TPYIII, & TAK)KE
MOJITBEP K IAIOIIUX TEHETUYECKYIO
B3alMOCBSI3b MKy HUMHU.

- [Ipou3BOANTH BBIYUCICHUS 110

YPaBHEHUSIM XUMUYECKHX PEAKIIHIA.

- [ImaHupoBaTh M OCYIECTBIIATH HA
NPaKTUKE XUMUYECCKHE
9KCIIEPUMEHTBI, TPOBOIUTH
HaOJIFO/ICHMSI, JICNIaTh BHIBOJIBI 10
pe3yJbTaTaM 3KCIIEPUMEHTA.

- CnenoBath npaBuUjIaM
0e30macHoOi paboTHI B
n1abopaTopuu MPH UCIIOJIb30BAHUU
XMUMHMYECKOH TOCY bl U
000pyI0BaHUsI.

- Mcrionb30Bath MpH BBITIOJIHEHUU
yueOHBIX 3aJ[aHuil U B IIpolecce
MCCIIE/IOBATEIbCKON AEATEIbHOCTH
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HWCCIIEe0BAaTEIbCKHUE
OPOEKTHI, 9TO JIACT
oOyyaroniumcst
BO3MO>XHOCTbH
IpUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
pemeHust
TEOPETUUECKOMI
npoOIeMbI, HAaBBIK
TCHEePUPOBAHUS U
odopmIIeHUsT
COOCTBEHHBIX HUJEH,
HaBBIK
YBaXKUTEIIBHOTO
OTHOIIICHUS K TY>KUM
UJIesIM, HaBBIK
yOJIMIHOTO
BBICTYIUJICHUS TIepe]
ayIUTOpUEH,
apryMEeHTHPOBAHUS U
OTCTauBaHUs CBOEH
TOYKHU 3PEHUS.
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Peakuus HeliTpann3anuu.
BriTecHEeHHE 01HOrO MeTasia
JPYTUM U3 pacTBOpPa COJIU.
JlabopaTopHble u
NpaKkTu4ecKue padorTsl
Jlabopamopmvie onvimoi:
B3anmopeiicTBre KUCIOT €
Metauiamu. [lonyuenne
HEpPACTBOPUMBIX OCHOBAHUU.
B3anmoneiictere
HEpPACTBOPUMBIX OCHOBAHHUM C
KHUCJIOTaMHU.

Paznoxenue runpokcuaa
meau(1l) mpu HarpeBanum.
Ilpakmuueckas paboma:

Ne 6. Pemienne
SKCIIEPUMEHTAIIBHBIX 3a7a4 10
TeMe «OCHOBHBIE KJIACCBI
HEOPraHUYECKUX COCAMHEHUIN.
Bouruucienus

- 10 YPABHEHUSAM XUMUYECKUX
peakuui

HAy4HO-IIOIYJISIPHYIO JINTEPATypPy
XUMHUYECKOI'O COACPKAHUS,
CIIPaBOYHBIC MAaTE€pPHUAIIbI, PECYPCBI
HutepHera.

- BricTpauBarts pa3BEépHyThHIE
INUCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nHpopMaIHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepHaoB, FPaMOTHO
HCIIOJIB30BATh N3YUYEHHBIN
MOHATUIHBIN anmapar Kypca
XUMUHU

Pa3znea 3. Ilepuoanueckuii 3axon u [lepuo

ANYecKas cucreMa XuMu4ieckux 3jeMeHToB /1. . MeHaeneeBa.
Ctpoenne atoMoB. Xumuieckasi cBsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu (15 u)

Tema 8.
IMepuoguyeckuii
3aKO0H U
[Hepuoguveckas
cucreMa
XMMHYECKHX
yemenToB /I, U.
MenpgeneeBa.

IlepBbIc MOMBITKU KJIACCH(PHKAIIMN
XMMHYECKHX 3JIeMEHTOB. [ToHsTHE
O TpyMIax CXOIHBIX JIEMEHTOB
(1Ie7I0YHBIC U IEI0YHO3EMEIIbHBIC
METaJUIbI, TAJIOTE€HbI, HHEPTHBIC
rasbl).

DJIeMEHTBI, KOTOpbIe 00pa3yIoT
aM(OTepHBIC OKCHIBI U

-P ACKPbIBATb CMBLICJI
MNEpUOANICCKOIroO 3aKOHaA.

- IloHumate CYIICCTBOBAHUC
Hepnommecxoﬁ 3aBUCHUMOCTH
CBOMCTB XMMHYECKHX DJIEMECHTOB
(I/I3MeHeHI/Ie paanycoB aTOMOB U
BHGKTpOOTpI/IL[aTCHBHOCTI/I) Hu UXx

COE€IMHEHMH OT MOJI0XKEHUS B

Sxnacc
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CTtpoeHue atoma
(79)

rugpokcuibl. [lepuoanyeckuit
3akoH U [lepuoanueckas cucrema
XUMUYECKUX 3jiemeHToB JI.U.
Menneneesa. llepuoasl, rpymnisl,
noArpynnsl. @U3M4YECKUN CMBICIT
MOPSIZIKOBOTO HOMEPA AJIEMEHTA,
HOMEPOB MEePUOa U TPYIIIHI.
Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tomsl.
OnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB
nepBbIX 20 XUMHYECKUX
anemeHTOB Ilepunonnueckoin
cuctemsl /1. 1. Menneneena.
XapakTepucTuKa XUMHIECKOTO
9JIEMEHTA 110 €T0 MOJI0KESHHUIO B
[Tepuonnueckoii cucreme /1. U.
Meuneneesa. 3Hauenue
[Tepuonnueckoro 3akoHa u
[Tepuonnueckoit cucTeMsl
XHUMHYECKHUX DJICMEHTOB JJIS
pPa3BUTHS HAYKH U TTPAKTUKH.
J.N. MenpeneeB — y4€HbIH,
Me1aror 1 rpak/IaHuH.
JdeMoHcTpanun
Kopotkonepuonnas u
JUTHHHOTIEpUOAHAS (hOPMBI
[lepuoanueckoii cucTemsl
XUMHYECKHUX dIeMeHTOB J[.1.
MeHaeneena.

O3zHakoMmJeHHe ¢ obpa3iaMu
METaJIJIOB M HEMETAJIJIOB.
JlabopaTopHble u

MEPUOJUYECKON CUCTEME U
CTPOEHHUSI aTOMa.

- YcTaHaBIMBATh CBSA3b MEKIY
MOJIOKEHUEM DIIEMEHTA B
MEPUOJUYECKON CUCTEME U
CTPOCHHEM €ro aToma (COCTaB U
3apsia anapa, o0IIee Ynucio
3JIEKTPOHOB M pacnpeAesieHUue ux
0 3JIEKTPOHHBIM CJIOSIM).

- [Iporano3upoBats xapakrep
W3MEHEHUs CBOMCTB JIEMEHTOB U
WX COCIMHEHHH I10 TpyIIaM 1
nepuojam [lepuoanueckon
CHUCTEMBI.

- XapakTepru3oBaTh XUMUICCKHE
3JIEMEHTHI MEPBBIX TPEX NEPHOJIOB,
KaJIusl, KJIBLMSA 110 UX MOJIOKEHUIO
B [lepnoanueckont cucreme [1.1.
Meunneneena.

- CrietoBaTh npaBuiiaM 0€301acHOM
paboTHI B TaOOpaTOpUH MPHU
HCIIOJIb30BAHUH XUMUYECKON
nocyzbl U 000pyI0BaHUSI.

- BeicTpauBaTe pa3BEpHyThHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HHPOPMAIIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
UCIIOJIb30BATh U3yUYEHHBIN
MOHATUWHBIN anmnapar Kypca XUMHUU.
- Ucnonp30BaTh NpH BBHINOJIHEHUU
y4eOHBIX 3aJJaHUI TEKCThI
y4eOHHKa, CIIPAaBOYHbIE




NpaKTU4ecKue padoTsl
Jlabopamopnuwiii onvim:
B3anmopeiicTBue ruapokcuaa
LIMHKA C pacTBOpPamMu KHUCJIOT U
menoyen

matepuainsl (Ilepnoanueckyro
CUCTEMY XMMHMUYECKUX JIEMEHTOB
J.1. MenneneeBa, Tabauiry
pacTBOpU- MOCTH KHUCIIOT,
OCHOBaHHI U COJICH B BOJE,
BJIEKTPOXUMHYECKUM Psig
HaANpPsDKEHUH METaIJIOB).

- Wcnionb30Bath MpH BBITTOJIHEHUU
y4eOHBIX 3aJJaHUi U B IIpoliecce
UCCJIEZIOBATEIbCKOM 1€ TENbHOCTH
HAyYHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepKaHus,
CIIpaBOYHBIE MATEPUATIBI, PECYPCHI
HuTepnera

Tema 9.
XumMuuyeckas
CBA3b.
OxkucaIuTeNbLHO
-BOCCTAHOBH-
TeJbHbIE
peakuuu

(8 1)

DIEeKTPOOTPUIIATEIILHOCTh AaTOMOB
XUMHYECKHX 3JIEMCHTOB.
Xumudeckas cBsi3b (MOHHAS,
KOBQJICHTHAS TMOJISIPHAS
KOBAJICHTHAsI HETIOJISIPHAS ).
CTeneHb OKUCIICHHS.
OKHUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC
peakuu (OBP). [Tpomeccsl
OKHCJICHUS U BOCCTAHOBJICHUSI.
OxucnauTenu ¥ BOCCTAaHOBUTEIH.
JdeMoHcTpanun
OKUCANTENEHO-BOCCTAHOBUTEIBHBIC
peaKIuu: TOpeHHe, PeaKiuu
pa3noKeHUs, COSAMHEHHUS.

- OnpenensaTh CTENICHh OKUCIICHUS
XHUMHYECKOTO dJIEMEHTa 110 (hopMyJIe
€r0 COSIMHEHHS.

Onpenensars 37eMeHT (BEIeCTBO) —
OKHCJIUTENb M 3JIEMEHT (BEIIECTBO)
— BOCCTaHOBUTEITb.

- OOBACHSATH CYIIHOCTH MPOIIECCOB
OKHCJICHHS U BOCCTAHOBJICHUSI.

- CocTaBisTh 3JEKTPOHHBIN OaiaHc
C y4€TOM YKclia OTAaHHBIX U
NPUHSTHIX AJIEKTPOHOB.

- CocTaBisTh ypaBHEHUE
OKHUCIIUTETHHO-BOCCTAHOBUTEIBHOMN
peaKIuu.

- Hcrionb30Bath MpH BBITTOJIHEHUU
y4eOHBIX 3aJaHUI TEKCTHI
y4eOHHMKa, CIIPaBOYHBIE MATEPUAITBI
(IeprOaMUYECKYIO CUCTEMY
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XAMUYECKUX 3jieMeHToB .M.
MenneneeBa, Ta0IHIy PaCTBOPH-
MOCTH KHCIIOT, OCHOBAaHHH M COJICH
B BOJE, JIEKTPOXUMHUYECKHUM P
HaNpsHKEHUN METAJIOB)

9 KJIACC
(2 14 B HEnen10, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

Ne | Temarnueckmii OcHoBHOe coiep:KaHue OcHOBHBIE BUJIbI DJIeKTPOHHbIE DopMbl peasin3aumuu
n/ 010K, TeMa JAesITeJIbHOCTH 00y4alomuxcst oOpa3oBare/ibHbIE BOCIIUTATEJILHOTO
n pecypcbl NMOTEHI[MAJIA TEMbI
Pa3nes 1. BemecTBo U xumunueckue peakuuu (17 u)
1. |IloBTOpEHMe U [Iepnoanueckuil 3aK0H. - Xapakrepru3oBaTh Sxnacc

yriryoJienue
3HAHM OCHOBHBIX
pa3naesioB Kypca 8
kjacca (5 4)

[Tepuonnueckas cucrema
XHMHYECKHX DJIEMEHTOB

J.N. Menaeneea. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
H3MCHEHHH CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbIIMA M UX COCOAUHCHUN B
COOTBETCTBHH C MOJI0KCHUEM
3JIEMEHTOB B MEPUOIUYECKOU
CHUCTEME U CTPOCHUEM MX aTOMOB.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB
(MexayHapo/iHasi U TPUBUAJIbHASA).
XHUMHYECKHE CBOMCTBA BEIIECTB,

OTHOCAIIHUXCA K Pa3JIMYHbIM KJIaCCaM

HCOPTraHNUYCCKUX COC,[[I/IHCHI/II\/’I, ux

TCHCTUYCCKAA CBA3b HCOPTAaHUYCCKUX

BCIICCTB.

XHMHYECKHE DJICMCHTEI
MEPBBIX TPEX MEPUOOB, KaTUs
1 KaIbIUS 110 UX MOJ0KCHUIO
B [lepnoanueckoit cucreme
J.. Menpgeneena.

- KimaccudunupoBats u
Ha3bIBaTh HEOPraHUYECKUE
BEIIIECTBA U3YYEHHBIX KJIACCOB.
- OnuceIBaThH 00IIHE
XHMMHYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB,
MOJATBEPKIATh CBOMCTBA
npuMepa MU MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX
peaKuuu.

- OnpenensaTs BUJI XUMUYECKOM
CBSI3U U TUI KPUCTAJUIMUECKOU
pPENIETKY BEIleCTBA.
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Crpoenue BelecTBa: BUAbI
XUMHUYECKOH CBS3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK.

3aBUCHMOCTH CBOMCTB BC€OICCTB OT UX

CTPOEHHUS.
JdeMoHcTpauuu

- Moaenu KpUuCTAIIIMYECKUX PEeIETOK

HEOPraHMYECKUX BEIIECTB.

- KopoTtkonepuoanas u
JUIMHHONIEpUOIHAas: (POPMBI
[Tepuonueckoil CuCTEMbI
XAUMUYeCKuX 3yemenToB .M.
MenneneeBa

- [Iporano3upoBars cBOWCTBA
BEILECTB B 3aBUCUMOCTHU OT UX
CTPOCHHS.

- BricTpauBarts pa3BEépHyTHIE
IUCbMEHHbBIE U YCTHBIE OTBETHI
¢ onopoi Ha HH(POPMAIIUIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepHaoB, FPaMOTHO
HCIIOJIB30BaTh N3YUYEHHBIN
MOHATUIHBIN anmapar Kypca
XUMUH.

- Ucnonw3oBats npu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHHM
U B IIponecce
HCCIIEIOBATEILCKOU
JESTEIIBHOCTH
HAY4YHO-IIOIYJISIPHYIO
JUTEPATypPy XUMHUYECKOTIO
COJIEpKaHus, CIIPAaBOYHbIE
MaTEepHabl, PECYpPChl
Nurepuera.

Tema 1.
OcHoBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 1)

KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX

peakuuii o pasIMyHbIM MIPU3HAKAM
(1O YucIly U cOCcTaBy y4acTBYIOLIMX

B PEAKIIUU BEILECTB, MO TEIUIOBOMY
s¢dekTy, o U3MEHEHHUIO CTENeHEeH
OKHCIICHUS XUMHUYECKHUX
AIIEMEHTOB, 10 0OPATUMOCTH, TIO
YYacTHUIO KaTalau3aTopa).

OK30- U SHAOTCPMUYCCKHUEC PCAKIIHU,

TEPMOXUMHUYECKUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

- PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUI U 3aKOHOB U
IPUMEHSATH 3TU NOHATHUS IIPU
ONMCAHUU CBOMCTB BEILIECTB U
WX MPEBPAILICHUMN.

- Knaccudumnuponats
XUMHUYECKHUE PEAKLIUU 110
Pa3JIMYHBIM [IPU3HAKAM.

- YcraHaB/IMBaTh 3aBUCUMOCTD
CKOpPOCTU XMMHYECKON PEaKUU
OT pa3JINYHBIX (HPaKTOPOB.
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peakuuu. IloHsATHE O TOMOTE€HHBIX U
reTepOreHHbIX peakiusax. [lonstue
00 00paTHMBIX U HEOOPATUMBIX
XUMHYECKHX peakiusx. [lonstue o
XUMHYECKOM paBHOBecHU. DakTOpHI,
BIIUSIOLIME HA CKOPOCTh XUMHUYECKOU
peaKkuuy U MOoJI0XKEHUE XUMHUYECKOTO
paBHOBECHS.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE
peakuuu (3JeKTPOHHBIN OaaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON
peaKIum).

JdeMoHcTpauuu

- 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIIuH OT Pa3IMYHbBIX
(hakTopoB.

- Bo3aeiicTBue karanuzaropa Ha
CKOPOCTbh XUMUYECKOM peaKiuu.

- [Ipumepbr HEOOpaTUMBIX H
0o0paTUMBIX peakiuil.

CwMmenieHne paBHOBECHS

XUMHUYECKON pPEeaKInH.
Beruucaenus

- KOJIM4ECTBa BEIIECTBa, 00bEMa U
MaccChl PEareHTOB WU MPOAYKTOB IO
YpaBHEHUSAM XUMHYECKHUX PEeaKIni

- [Iporuno3uposars
BO3MOXXHOCTH IPOTEKaHUS
XUMHUYECKUX IPEBPAICHUI B
Pa3IUYHbIX YCIOBUSX.

- OnpenensaTh OKUCIUTENb U
BoccTaHoButelnb B OBP.

- CoCTaBIATh 3JEKTPOHHBIN
OanaHC peakluu.

- [Ipou3BOANTH BBIUKCICHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

- BricTpauBars pa3BEépHyTHIE
MMCbMEHHBIE U YCTHHIE OTBETHI
C OMopoi Ha UH(OPMALIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepHuaIoB, FPaMOTHO
HCIIOJIb30BaTh N3Y4YECHHBIN
MOHATUIHBIN amnmapar Kypca
XUMUH.

- Ucnonb3oBaTh nipu
BBINOJIHEHUH Y4EOHbIX 3aaHui
U B IIpoLiecce
HCCIIEI0BATEIBLCKON
JESTEIIbHOCTH
HAy4YHO-IIOITYJISIPHYIO
JUTEPATypPy XUMUYECKOIO
COJIEpKaHus, CIIPaBOYHbIE
MaTepHabl, PECypChl
HNurepHera.

Tema 2.
DJIEKTPOJIUTHYECK
asi qucconuanms.
XumMuyeckue

Teopus 2MEKTPOIUTUYECKON
JUCCOLIMAIMU. DIEKTPOJIUTHI U
HE3NEeKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAIIAM BEIISCTB C

-P ACKPBIBATH CMBICJI U3YYACMbIX
MMOHATHH U MPUMCHATH 3TU
IMOHATHA IIPU OITMCAaHUN CBOICTB
BCIICCTB U UX npeBpameHHﬁ.
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peakuuu B
pacTBopax (8 u)

Pa3IMYHBIMU BUJAMU XUMUYECKOMN
cBs3u. CTerneHpb IMCCOIUaIuu.
CunbHBIC U CIIA0BIC AIEKTPOIIUTHI.
Peakuuu noHHoro oOMeHa, yciaoBUs
ux nporekanus. MlonHsle ypaBHEHUS
peaKuui.

XUMHYeCKHEe CBOMCTBA KHUCIIOT,
OCHOBAaHUH M COJIEH B CBETE
MpeACTaBICHUI 00
AIEKTPOTUTUUECKOMN AUCCOLIMAIIHH.
Cpena pactBopa. [Tonsitue o
TUAPOIU3E COJEH.

KauecTtBeHHbIe peakiu Ha
KaTHOHBI U aHUOHBI.

JdeMoHcTpauuu
OnexkTpuyecKas IIPOBOJIUMOCTh
pacTBOpPOB  BEIIECTB; JABMIKEHHE

MOHOB B 3JICKTPUYECKOM IIOJIE.
OMnBITHL, WUTFOCTPHPYIOIIHE
MPHU3HAKK IPOTCKAHUS PEaKIIUi
MOHHOTO 0OMeHa. OMBITHI O
OIIPEJICIICHUIO CPEIbI B PACTBOPAX
coJieli (XJiopuaa HaTpus, kKapOoHaTa
HATpUS, XJIOPUA [TUHKA).
JlaGopaTopHble U MPpaKTHYECKHE
padoThI

Jlabopamopmuvlil onvim:

Peakuuu  wonHoro  oOMeHa B
pacTBopax SJIEKTPOJMUTOB: Cyib(dara
vemu(Il) wu ménoun, xapboHaTa
HaTpUsi H COJIS- HOW  KHCIIOTHI,
peakiuss ~ HEUTpanu3aluu  MEeXIy
TUAPOKCHIOM Kallusi H  COJSHOM

- OOBSICHITDh IPUIHHBI
AJIEKTPOIIPOBOIHOCTH BOJHBIX
pacTBOpOB.

- CocTaBisTh ypaBHEHUS
JUCCOIIMAIIUU KUCIIOT, IIeJIouen
W COJICH, TTOJIHBIC U
COKpAIIEHHBIE NOHHBIE
YPaBHEHHS] XUMUYIECKHIX
peakiuii HFOHHOTO0 OOMeHa.

- [ImanupoBaTh U OCYIIECTBIATH
Ha TPAKTHKE XUMUICCKHE
IKCIIEPUMEHTHI, IIPOBOIUTH
HaOJIIOJICHHS, IeJIaTh BHIBOIbBI
10 pe3yJIbTaTaM dKCIIEPUMEHTA.
- CnengoBaTh npaBuiiaM
0e30macHO paboTHI B
nabopaTopuu Mpu
UCIIOJIb30BAHNU XUMHUYECKOM
MOCY/Ibl 1 000pYAOBaHUSI.

- [Ipou3BOAUTH BBIUUCICHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

- BoicTpauBath pa3BEpHyThHIE
MUCbMEHHbBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMAIIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX MaTe-
pHAaJIOB, TPAMOTHO HMCIIOIb30BAaTh
V3y4YECHHBIN NOHATUWHBIN
anmapar Kypca XUMHH

- Ucnonb3oBath npu
BBITIOJTHEHUH YYeOHBIX 3aJaHH
U B IIpoliecce
HCCIIEI0BATENIbCKOM
JESTETbHOCTH
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KHCJIOTOM.

Ilpaxmuueckas paboma:

Ne 1. Pemrenne
SKCIIEPUMEHTAJIBHBIX 33]1a4 110

Hay4HO-IIOIYJIIPHYIO
JUTEPATYPY XUMHUUYECKOIO
cozep KaHus, CIIpaBOYHbIC
MaTepHuabl, PECypChl

TEME. Hurepnera.
Boruuciienust
- 110 YpaBHEHUSM XUMUYECKUX
peakuui
Pa3nes 2. Hemeranibl u ux coenuuenns (24 4

Tema 3. O0man
XapaKTepucTuKa
XHUMHNYECCKUX
rjaeMeHTOB VIIA-
rpynnel.
I'asorens (4 1)

OO6ast XxapakTepuCTHUKA TajJOTeHOB.
Oco00EHHOCTH CTPOCHHST aTOMOB 3THUX
AJIEMEHTOB, XapaKTEPHBIE JIJIsI HUX
creneHu okucaeHus. CTpoeHue u
(uznueckre cBOICTBa MPOCTHIX
BEIIECTB — FAJIOT€HOB. XUMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa
(B3aMMOICHCTBHE C METAIIJIAMHU,
HEeMETaJlJIaMHU, IIeJI0YaMH).
XnopoBogopod. ConsiHasi KUCIIOTa,
XMMHUYECKHE CBONCTBA, MOIYYCHUE,
npuMeHenue. KauecTBeHHbIe
peaKkiuu Ha rajloreHu/1-MOHBI.
JleicTBue XJI0pa U XJI0pOBOIOpOAa
Ha OpraHHU3M 4YeJIOBEKa.
Baxnenmme xnopuasl 1 UX
HaXO0XJCHUE B IPUPOJIC.
JdeMoHcTpanuu

Buneomarepuansl: raJoreHsl 1 UxX
COE/IMHEHHSI.

OO6pa3s1bl XJIOpUIOB.
JlabopaTopHble H IPAKTHYECKHE

- OOBsICHATE 001IIHE
3aKOHOMEPHOCTH B H3MCHCHHH
CBOMCTB HEMETAJIJIOB U UX
COEMHEHHI B MpeJenax MajbixX
MIEPHOJIOB | TJIABHBIX MTOATPYIIIT
[Tepuoauueckoil cucTeMbl
XAMHUYECKHX DJIEMEHTOB C
y4ETOM CTPOCHHS UX aTOMOB.

- Xapakrepu3zoBaTh (HPU3UICCKHE
U XMMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB TAJIOTCHOB (Ha
pUMeEpe XJI0pa) U CIOKHBIX
BEIECTB (XJIOPOBOIOPO/IA,
XJIOpHUa HATPHUsI), CITOCOOBI X
MOJTy4eHUsl, IPUMEHEHHUE U
3HAYCHHE B IPUPOJC U KU3HU
yeJIoBeKa.

Onpenensts raloreHu1-uOHbI B
pacTBope.

- [InanupoBaTh U OCYIIECTBIATh
Ha MPAaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IIPOBOJIUTH

padoTsbI

Ha6J'IIOI[eHI/IH, JACJIaThb BBIBOJBI ITO
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Jlabopamopnuiii onvim:
Pacnio3snaBaHue X10puA-HOHOB.
Ipakxmuueckasn paboma:

Ne 2. TTonyuenue cosTHOW KUCIIOTHI,
HU3y4YeHUE €€ CBOMCTB.
Boruuciienust

- 10 YPaBHEHUSAM XUMUYECKUX
peaxiui, eciiu OJUH U3 peareHToB
JIaH B U30BITKE;

- 00bEMOB I'a30B M0 YPaBHEHUIO
peaKkiuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

pe3ysbTataM SKCIEPUMEHTA.
- CiiegoBath IpaBuiIaM
6e3omacHoil paboTHI B
nabopaTopuu npu
UCIIOJIb30BAHNU XUMHUYECKOU
MOCYBl U 000PYIOBAHUSI.

- BricTpauBars pa3BEépHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOIb30BATh U3yYEHHBIN
MOHSTUMHBIN anmapar Kypca
XUMUH.

- Ucnonw3oBats npu
BBINOJIHEHUH Y4€OHBIX 3aaHui
U B IIpOLECCE
HUCCIIEN0BATEILCKON
JESTEIIBHOCTH
HAy4YHO-IIOITYJISIPHYIO
JUTEPATypPy XUMHUYECKOIO
COJIEpKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcesl IHTepHEeTa

TOYKU 3PECHUS.

Tema 4. Oomas
XapaKTepUCTHKA
XHMHYECKHUX
3jeMenToB VIA-
rpynnsl. Cepa n
€€ coeqMHeHHu s

(54)

OO11ast XxapaKTepUCTHKA 3IIEMEHTOB
VIA-rpynmnsl. OcobeHHOCTH
CTPOEHUS aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIE I HUX CTEIIEHU
okucneHus. CTpoeHue u pu3nUecKue
CBOICTBA MPOCTBIX BELIECTB —
KHCJIOPOJIa ¥ CEPHI.

AnnorponHsle MoAM(pUKALUU
KHCIIOpOJ1a ¥ cepbl. XUMUYECKHE

- O0OBsicHATE 001IIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 311eMeHTOB VIA-rpymisl
U UX COEIUHEHUM C YUETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh GU3NUECKUE

Y XUMHUYECKUE CBOMCTBA
IIPOCTOTO BEILIECTBA CEPHI U €€
COEIMHEHMI (cepoBOAOpOa,
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cBoiicTBa cepbl. CepoBOIOPO,
cTpoeHue, pusnveckune u
XUMUYECKUEe cBOMCTBA. OKCUIIBI CEpPhI
KaK MPeJICTaBUTEIIN KUCITOTHBIX
okcuaoB. CepHasi KHCIIOTA,
(dbu3nyYecKre U XUMUYECKUE CBOMCTBA
(oOmme Kak mpecTaBUTENs Kilacca
KHCJIOT U CHelu(UUIecKue),
MIPUMEHEHHUE.

XHWMHUYECKUE PEAKINH, JIEKALNE B
OCHOBE IIPOMBIIIJIEHHOT'O crioco0a
MOJYYEHUSI CEPHOW KUCIIOTBHI.
Armmapatsl ¥ IPOTEKAIOIINE B HUX
Mporiecchl (Ha mpuUMepe
MIPOM3BOJICTBA CEPHOU KUCIIOTHI).
Conu cepHOU KUCIOTHI,
KauecTBEHHAas peaklys Ha
CyJbdaT-uoH.

Haxoxnenue cepbl U €€ coeTMHEHUI
B Ipupoze. XMMUYECKOoe
3arpsi3HEHUE OKPYIKaIoLIeH Cpeibl
COETMHEHUSIMU Cepbl (KUCIOTHBIE
JOXIH, 3arpsi3HEHNE BO3AyXa U
BOJIOEMOB), CITOCOOBI €ro
MPeIOTBPALIECHUS.

JdeMoHcTpanun

Konnekuuu (Bumeomarepuansl): cepa
U €€ COCIMHEHUS.

OOyrnuBaHue caxapa moJ| IeHCTBUEM
KOHILICHTPUPOBAHHOM CEpHOU
KHUCIIOTHI. JIabopaTopHbIe
NpaKTHYecKue padoTbl
Jlabopamopnvie  onvimuol:

OKCHJIOB CEPBI, CEPHOU KUCIIOTHI,
Cynb(}aToB), CIIOCOOBI UX
MOJy4eHUsI, TNPUMCHCHHE U
3HAUCHUE B TPUPOJIE M IKHU3HH
YeJI0BEKa.

- Ornpenensarpb HaJI4Ke
Cyib(aT-uOHOB B pacTBOPE.

- OOBsCHATD CYIIIHOCTh
9KOJIOTHUECKUX npooieM,
CBA3aHHBIX C  IepepadOTKOMN
COEIMHEHHI CEpBI.

- [InanupoBaTH M OCYIIECTBIIATH
Ha TPAKTHKE XUMUYECKUE
IKCIIEPUMEHTHI, IIPOBOJIUTH
HaOJIIOJICHHS, IeJIaTh BEIBOJEI 1O
pe3ynbTataM SKCIEePUMEHTA.

- CnegoBaTh npaBuiaM
0e30macHO paboTHI B
nabopaTopuu NMpu
UCIIOJIb30BAHUU XUMHUYECKOM
nocyzbl U 000pyI0BaHUSI.

- [Ipou3BOAUTH BBIUUCICHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

- Ucnonb3oBath npu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHH
TEKCThl y4eOHUKa, CIIPAaBOYHbBIE
matepuaisl (Ilepuoanueckyro
CUCTEMY XMMHUYECKUX JIEMEHTOB
J.W. MengeneeBa, Tabnuiry
pPacTBOPUMOCTHU KUCIOT,
OCHOBAaHMUI M COJICH B BOJE,
ANEKTPOXUMUYECKUH P
HANPSDKEHUN METAITIOB).




Oo6napy>xenue cynb}haT-nOHOB.
BsaumoneiicTBue pa3daBieHHOM
CEpPHOM KHUCJIOTBI C LIMHKOM.
Bouruuciienust

- 110 YpaBHEHUSIM XUMHUECKUX
peakumii;

- MacCOBOM JI0JIM BBIXOJA IPOIYKTa
peakuuu

- Mcnonp3oBats npu
BBITIOJTHEHUH YICOHBIX 3aJaHHH
Y B Mpoliecce
HCCJIEIOBATECIbLCKOM

eI TEILHOCTH
Hay4YHO-NOMYJIAPHYIO
JUTEPATyPy XUMHUYECKOTO
COZECp/KaHUs, CIIPABOYHBIC
Marepuaiibl, pecypcsl IHTEpHETA

Tema 5. O0mas
XapaKTepucTuKa
XHMHUYECKHX
3JieMeHTOB VA-
rpynnsl. A3or,
dochop u nx
COeIMHECHUSA

(74)

OO6mrast xapakTepuCcTHUKa JIEMEHTOB
VA-rpymmbl. OcoOeHHOCTH
CTPOCHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIC I HUX CTCIICHU
OKHCIICHUS.

A30T, pacripocTpaHeHHE B PUPO/IE,
(bu3nvecKue 1 XUMHUYECKHE CBOICTBA.
KpyroBopot a3ora B mpupoe.
AmMMmuak, ero pusudeckue u
XHUMHYECKHE CBOMCTBA, MOyUYCHUE U
npuMeHeHne. Cou aMMOHUS, X
(bu3nvecKrue 1 XUMHUYECKHIE CBOICTBA,
npuMeHeHne. KauecTBeHHAs peakius
HAa MOHBI aMMOHHUSL.

A30THas KuCIOTa, € PU3HUECKue U
XUMHUYECKHE CBOMCTBA (OOIINE KaK
MPEJCTaBUTEIS Kilacca KUCIIOT U
cnenuduueckue). McnonszoBanue
HUTPATOB U COJIEl aMMOHUS B
KauecTBE MUHEPaIbHBIX YI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKar0-
e cpeibl COSTMHEHMSIME a30Ta
(KUCIIOTHBIC TOXKIH, 3arpsI3HEHIE

- OOBsICHATH O0IINE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB V A-TpyIIIbI
U X COETMHEHUH C yYETOM
CTPOCHUS UX aTOMOB.

- Xapakrepu3zoBaTh (HPU3UICCKHE
Y XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U
dbocdopa 1 UX COeTUHEHHI
(ammmaxa, coneit aMMOHUS,
A30THOW KHUCIIOThI, HUTPATOB,
okcuna docdopa(V) u
dbochopHO KHCIIOTHI,
docdaToB), CIOCOOBI UX
MOJTy4eHUsl, IPUMEHEHHUE U
3HaUEHUE B MPUPOJIE

U KM3HU YeJIOBeKa.

- OnpenensiTh HOHbI AMMOHHUS U
¢docdaT-noHbI B pacTBOpE.

- OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MPObIIeM,
CBSI3aHHBIX C HAXOXJICHUEM
coeiMHeHui a3ota u docdopa B
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BO3/IyXa, IOYBBI U BOAOEMOB).
docdop, amoTpornHbIe
Moaudukaru gocdopa,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA.

Oxcun pochopa(V) u pochopras
KHCIIOTa, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA, TOIyYEeHHE.
KauectBenHnas peakuus Ha
¢docdar-noHsl.

Ucnons3zoBanue docdaToB B

KayecTBE MUHEPaIbHBIX YA0OpEHUH.

3arpsi3HEHUE TPUPOIHBIX BOAOEMOB
dbocdaramu.

JdeMoHcTpauuu

Konnekuu: ¢ocdop u ux
coenuHenusd. Bzanmonenicteue
KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI C MEJIBIO.

JlabGopaTopHble M IPAKTUHYECKUE
padoThI

Jlabopamopuvie onvimai:

- BzauMogelictBue coiei
aMMOHHSI CO IIETOYBIO.

- O3HakomIieHUE ¢ 00pa3amMu
a30THBIX U (POchHOpPHBIX yIOOpEHMUIA.
Ipakxmuueckas paboma:

Ne 3. [Tonyuenune aMmuaka,
HU3y4YEHUE €r0 CBOMCTB.
Bbruuciaenust

- 10 YPABHEHUSAM XUMUYECKHUX
peakuui

OKpY>Karollleu cpee.

- [InanupoBaTh U OCYIECTBIIATH
Ha TPAKTUKE XUMUICCKHE
IKCIIEPUMEHTEHI, IIPOBOIUTH
HaOII0AEHMS, AENATh BEIBOIBI 10
pe3yabpTaTaM SKCIIEPUMEHTA.

- CnenoBath IpaBuiIaM
6e301macHoil paboTHI B
nabopaTopuu npu
UCTIOJIb30BAHUU XUMHUYECKOM
MOCY/JIbI 1 000PYAOBaHUSI.

- [Ipon3BONUTE BEIYHCIICHHUS 10
XUMHUYECCKHM YPABHCHHSIM.

- Ucnonw3oBats npu
BBITIOJTHEHUH YICOHBIX 33 JaHHH
TEKCThl y4eOHUKa, CIIPAaBOYHbIE
MaTepuaibl (IepUOAUYECKYIO
CUCTEMY XMMHUYECKUX JIEMEHTOB
. . Menneneena, TabuIry
PacTBOPUMOCTH KHCIIOT,
OCHOBaHHI U COJICH B BOJE,
ANEKTPOXUMUYECKUH Pl
HANPSDKEHUN METaIJIOB).

- Ucnonb3oBath npu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHH
U B IIpoIiecce
UCCIIEIOBATENBCKOM
JEeSITebHOCTH
HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy XUMUIECKOTO
COJIep>KaHusl, CIIPaBOYHbIE
MaTepuabl, PeCypchbl
HurepHera.

TOYKU 3PECHUS.




- BricTpauBars pa3BEépHyThHIE
IUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HHPOPMAITHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepHaloB, FPaMOTHO
UCIIOJIB30BATh U3y4YEHHBIN
MOHATUIHBIN anmapar Kypca
XUMUHU

Tema 6. O01mast
XapaKTepPUCTHKA
XUMHYECCKUX
3jeMenToB IVA-
Irpynimbl.
Yraepon,
KPEeMHUI U UX
coequHeHus (8 1)

Yraepon, anjaoTpOIHbIE
Moau(UKAIIIH, PACTIPOCTPAHCHHUE B
npupojie, GU3NIECKUe U XUMHUIECCKUE
CBOICTBA.

Ancop6rus. KpyroBopoT yriiepona B
MIPUPOJIE.

Oxcuppl yriaepoaa, ux pusndeckue

Y XMMUYECKHE CBOMCTBA, UX
JIENCTBHE HA KUBbIE OPTaHU3MBI,
MOJTyYEHUe

Y IPUMEHEHHE. DKOJIOTMYECKUE
po0GJIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepona(IV); runoresa riaobaabHOrO
MOTEIUICHUS KJIMMATa; MapHUKOBBIN
ahdexr.

YronpHasg KACIOTa U €€ COJIU, UX
(uznueckrue U XUMHUYECKHE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBenHnas peakuus Ha
KapOOHAT-HOHBI.

Hcnonb3oBanue xkapOOHATOB B OBITY,
MEJIMLIUHE, MPOMBIIIJIEHHOCTH,
CEJIbCKOM XO35MCTBE.
ITepBoHavyanbHbIE TOHATHUS 00

- OOBACHATHL 00IIHE
3aKOHOMEPHOCTH B
N3MCHCHHH CBOMCTB
anemeHToB [VA-rpynmnsl u ux
COEMHEHHI C yUETOM
CTPOCHHUSI X aTOMOB.

- Xapakrepu3zoBaTh (HPU3UICCKHE
1 XUMHUYECKHE CBOMCTBA
MPOCTHIX BEUIECTB YIJIEPOia U
KPEMHUS U UX COCTMHEHUHN
(OKcUIOB yriepoja, yrojbHON
KHCIIOTBI, KapOOHATOB, OKCHJIA
KpEMHHUs, KPEMHUEBOU KUCIIO-
ThI, CHJINKATOB), CITOCOOBI X
MOJIy4e- HUsl, IPUMEHEHHUE U
3HAYEHUE B IPUPOJIEC U KU3HU
YyeJIoBeKa.

- OnpenensaTh KapOOHAT- U
CUJIMKAT- MOHBI B PACTBOPE.

- OOBSICHSITH CYIIHOCTh
9KOJIOTMYECKUX MPpoOieMm,
CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO ra3a B
OKpY>Karollen cpene.
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OpPTraHUYECKUX BEIIECTBAX KaK O
COCMHEHMSIX yTIIepoa:
0COOEHHOCTH COCTaBa M CTPOCHHUSI.
[TonsaTHe 0 OMOIOTUYECKN BAKHBIX
BEIECTBAX: XKUPaxX, OenKax,
yriaeBogax. MaTepuaabHOE €IMHCTBO
OpPTaHUYECKUX U HEOPTaHUIECKUX
COCIMHEHM.

Kpewmuuii, ero ¢pusnueckue u
XHUMHYECKHE CBOMCTBA, TMOyUYeHUE U
MPUMEHEHHE B DIIEKTPOHHKE.
CoenHEeHUsT KPEMHHUS B TIPUPOJIC.
OO6mwme npeacTaBaeHus 00 OKCHIE

kpemHusA(IV) u kpeMHHEBON KHCIOTE.

Cunukatsl, UX UCTIOJIb30BaHHUE B
OBbITY, MEUIIMHE, TPOMBIIIJICHHOCTH.
Baxwueiimne cTpoutenbHbIe
MaTepuaibl: KEpaMHUKa, CTEKJIO,
LIEMEHT, OCTOH, JKeJIE300€TOH.
[Tpobaembr 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepuaioB B IOBCEIHEBHOM KU3HHU.
JdemoHcTpauuu

Mojenu KpUCTaIINYECKAX PEIIETOK
anmMasa, rpadura, MOJIEKyJIbI
¢bynnepena.

AncopOuus pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM.
[IporuBoras. Buneomarepuansi:
CUJIMKATHas MPOMBIIIJIEHHOCTb.
Mopenu MONEeKyJl OpraHMueCcKUX
BEIIIECTB.

JlabopaTopHble H IPAaKTHYECKHE

- MimmoctpupoBars
B3aMMOCBSI3b HEOPTaHUYIECKUX
COCIMHEHMI YIIepoJa U
OpraHWYECKHUX BEIECTB.

- [InanupoBaTh U OCYIIECTBIISATD
Ha TPAKTUKE XUMUICCKHE
9KCIIEPUMEHTEHI, IIPOBOIUTH
HAOIIOAEHUS, HENATh BBIBOJBI
Mo pe3yJibTaTaM SKCIIEPUMEHTA.
- CnegoBath MpaBuiIaM
6e30macHoil paboTHI B
nabopaTopuu npu
WCIIOJIb30BAHUN XUMHUYECKOM
MOCyIbI U 000PYIOBAHUSL.

- Ucnonw3oBats npu
BBITIOJTHEHUH YYE€OHBIX 3aJaHUM
TEKCThl y4eOHUKa, CIPAaBOYHbIE
marepuansl (Ilepuoguyeckytro
CUCTEMY XUMHUYECKUX
snemenToB .. Menneneena,
TabJIUIly pacCTBOPUMOCTH
KHUCJIOT, OCHOBaHUM U COJIEH B
BOJI€, DJIEKTPOXUMUYECKHH s
HANPSDKEHUN METAIJIOB).

- Ucnonb3oBath npu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHH
U B IIpoIiecce
HCCIIEI0BATEIbCKON
JEeSITeNbHOCTH
HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy XUMUIECKOTO
COJIep>KaHusl, CIIPaBOYHbIE
MaTepUabl, PECypChl




padoThI

Jlabopamopnuiii onvim:
KauectBennas peakuus Ha
KapOoOHaT-UOH. [Ipakmuyeckue
pabomei:

Ne 4. Tlonmyuenue yriiekuciaoro rasa.
KauectBennas peakuus Ha
KapOOHaT-HUOH.

Ne 5. Pemienne skcriepruMeHTAIBHBIX
3a1a4 no reme «Hemertasy.
Beruucaenus

- 110 YpaBHEHUSM XUMUYECKUX
peaxiui, eciiu OJJUH U3 PearcHTOB
JlaH B BUJI€ BOJAHOI'O PacTBOpa €
HN3BECTHOI MacCOBOM JOJIEN

Hurepnera

Pasznen 3. Mera/uibl U ux coeaunennst (20 g

Tema 7. O0mue
CBOIiCTBA

MeTaJlJIOB
(4 1)

OO6mrast XapaKTepruCTHKa XUMHYECKIX
9JIEMEHTOB — METAJVIOB Ha OCHOBAHUU
uX nojoxkeHus B Ilepuoanueckoi
CHCTEME XMMHYECKUX 2JIEMEHTOB
J.N. MenpeneeBa u CTpOCHUS
atoMoB. CTpOCHHE METAJIIOB.
MeTtannuyeckas CBSI3b U
METAJUTMYECKasi KpPUCTaUITMYeCcKast
peméTka.  DJIEKTPOXUMUUYECKUH szt
HaIpsDKEHUH MeTauioB. Ouzndeckue
1 XMMHUYECKHE CBOMCTBA METAJIOB.
OO1u11e crnocoObl MoTy4eHUs
MetasuioB. [lonarue o koppo3uu
METaJIJIOB M OCHOBHBIC CITOCOOBI
3aIuThl OT Koppo3uu. CriiaBbl
(ctamp, 4yryH, TIOPATFOMHHHM,

- PackpbIBaTh CMBICT H3ydaeMBbIX
MOHSTHIA U IPUMEHSTh 3TH
MOHSITHS IIPH OITUCAHUK CBOMCTB
BEIICCTB M UX MPEBPaICHUH.

- O0BICHATH 00IIIHME
3aKOHOMEPHOCTH B U3MCHEHUH
CBOWCTB DJIEMEHTOB - METAJIOB
U MX COCIMHEHHI C YIETOM
CTPOCHHS X aTOMOB.

- XapaKkTepru30BaTh CTPOCHUE
METaJIIOB, 0011e GU3NIECKUE U
XAMHUYECKHE CBOMCTBA METAJIOB.
- XapakTepu3oBaTh 00111e
CIOCOOBI TIOTyUEHUSI METAIIJIOB.

- CnefoBath MpaBuIaM
6e3omacHoil paboThl B
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OpoH3a), NX MPUMEHEHHUE B OBITY U
MPOMBIIIICHHOCTH.

JdeMoHcTpanuu

- O3HakomJieHuE ¢ 00pa3amMu
METaJJIOB U CILJIaBOB, UX
¢bu3nyeckuMu cBoricTBamMu. Mozemnu
KPUCTAJTIMYECKUX PELIETOK
METAJUIOB.

- Buneomarepuanel: koppo3ust
METAJUIOB.

JlabopaTopHble H IPaKTHYeCKHe
padoThI

Jlabopamopnvie onvimoi:

- O3HakoMIIeHHE C 00pa3laMu
CIJIABOB METAJJIOB.

- 3aBUCUMOCTb CKOpPOCTH PEAKLHUHU
MeTajula ¢ KHUCIOTOM OT NpUpPOBI
MeTasIa.

Boruncienus

- [10 YPaBHEHUSM XUMHUYECKHX
peakuMii, eciiu OAUH U3 PEareHTOB
COJIEP>)KUT IIPUMECH

naboparopuu npu
WCIIOJIb30BAHUN XUMUYECKOM
MOCYBl U 000PYTOBAHUSI.

- [Ipou3BoAUTH BHIYUCIICHUS IO
XUMUYECKUM YPABHEHHSIM.

- Mcnonws3oBats npu
BBITIOJTHCHUH YUEOHBIX 3aJJaHU
TEKCThI y4eOHUKA, CIIPABOYHBIE
matepuaisl (Ilepunoanueckyro
CHUCTEMY XMMHYECKUX DJIEMEHTOB
J.W. Mengeneesa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHH U COJIEH B BOJIE,
BIEKTPOXUMHUYECKUN Psifg
HanpsLKeHUH METaIlsIoB).

- Ucnonb3oBaTh nipu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHH
U B IIpo1iecce
HUCCIIEN0BATEILCKON
JEeSITeNIbHOCTH
HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy XUMUUYECKOTO
COJIep>KaHusl, CIIPaBOYHbIE
MaTepuabl, pecypcsl IHTepHETa

Tema 8.
Ba:kneiimme
MeTAJJIbI M HX
coequnenus (16 )

IIenounsie MeTamnsl. IlonoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX d1eMeHToB JI. H.
MenneneeBa, CTpOEHUE aTOMOB.
Haxoxnenue B npupone. Puznueckue
U XUMHUYECKHE CBOKMCTBA (Ha
npuMepe HaTpus U Kanwus). OKCUIsl U
TUIPOKCHJIBI HATPUS U KaJIUs.

- OOBsICHATE 001IIHE
3aKOHOMEPHOCTH B U3MCHEHUH
CBOICTB 2JIEMEHTOB - METAJIJIOB B
rpynmnax u uX COeTUHEHUI ¢
y4ETOM CTPOCHHUS UX aTOMOB.

- XapakTepu3oBaTh (pU3NIECKHe
1 XMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJLJIOB U
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[IpuMeHeHue meI0YHbIX METAIIIOB U
HUX COCIMHCHUIA.

IllenoyHno3emMeNbHBIE METaJIbI
MAarHui v KaJIbI[Ui, CTPOEHUE aTOMOB.
[Tonoxenue B [lepuoguueckoit
CHCTEME XMMHUYECKHX AJIEMEHTOB /.
W. Mengeneena.

Haxoxnenue B npupone. Puzndeckue
1 XUMHYECKHE CBOMCTBA. BaxkHeme
COCIMHEHHUS KaJbIus (OKCHUJI,
TUAPOKCHI, coyin). JKECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHEHUSI.

Amomunwnii. [Tonoxenue B
[Iepnonnueckoii cucreme
XUMUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B mpupone. ®usnueckue
1 XUMHYECKHE CBOMCTBA.
AmMdoTepHbIe CBONCTBA OKCHA U
TUJIPOKCHU/IA.

Keneso. Ilomoxenne B
[Tepuonnueckoii cucreme
XHMHYECKHX djieMeHToB /. U.
MeneneeBa, CTpOE€HUE aTOMa.
Haxoxnenue B npupone. ®usuueckue
H XUMH4Yeckue cBorcTtBa. OKCHIBI,
ruapokcuibl U conu xene3a(ll) n
xenesza(Ill).

JdeMoHcTpanuu

- B3aumojericTBrue HaTpus ¢ BOJOM.

- OkpamnBaHue MJIaMeHu HOHAMHU
HaTpus U KaJus.

- OkpamnBaHue MJIaMeHu HOHAMHU

UX COCAMHEHHH (OKCHIIOB,
TUIPOKCHUJIOB, COJIEH ), CITIOCOOBI
UX TIOJTy4EHHUs], IPUMEHEHUE U
3HAYCHHE B IPUPOJIC U KU3HU
YEJIOBEKa.

- Pacrio3HaBarh ¢ moMOIIbIO
KaueCTBEHHBIX PEAKIIUN MOHBI
METaJUIOB (MarHus, aJJFOMUHMUS,
[IWHKa, JKeJe3a, MeJu).

- [ImanupoBaTh U OCYIIECTBIIATH
Ha MPaKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOJIIOJICHHS, IeJIaTh BEIBOJEI 1O
pe3yabTaTaM dKCIIEpUMEHTA.

- CnengoBaTh npaBuiaM
0e30macHO paboTHI B
nabopaTopuu Mpu
UCIIOJIb30BAHNU XUMHUYECKOM
MOCY/IbI 1 000pYAOBaHUSI.

- [Ipou3BOAUTH BBIYUCIICHHUS 110
XUMHUYECKUM YPaBHEHHUSIM.

- BoicTpauBath pa3BEpHyThHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HHPOPMAIIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
UCIOJIb30BaTh U3Y4YECHHBIH
MOHATUMHBIN ammnapar Kypca
XUMUH.

- Ucnonw3oBats npu
BBITIOJTHEHUH YYeOHBIX 3aJaHH
TEKCThI y4eOHUKa, CIPaBOYHbBIC
MaTepuabl (IEPUOAUYECKYIO

peuieHust
TEOPETUUECKOM
pOOJIEMBbI, HABBIK
TeHEpUPOBAHUS U
odopMIICHHS
COOCTBEHHBIX UJEH,
HaBBIK
YBaXKUTEIIBHOTO
OTHOIIICHUS K Uy>KUM
HUJIesIM, HaBBIK
nyOJIUYHOTO
BBICTYTUJICHUSI TIEPE]]
ayJIuTOpUEN,
apryMeHTUPOBaHUS U
OTCTaWBaHUs CBOCH
TOYKHU 3PEHUS.




KaJIbLIMSL.
- B3auMoiericTBrue OKcuaa KajbLus ¢
BOJIOH.

- Buneomarepuansl: ropeHue xeiesa
B KHCJIOPOJIE U XJIOpeE.
JlabopaTopHble U NPaKTHYECKHUE
padoTbI

Jlabopamopnvie  onvimei:

- O3HakomiieHue ¢ o0pa3amMmu
QITIOMUHHUSI M €TO CIIABOB.

- AMdoTepHbIe CBOMCTBA T'MIPOKCHIA
ATFOMUHHS.

KadecTtBeHHbIC peakiiy Ha HOHbI
xKenesa.

Ipaxmuueckue pabomol:

Ne 6. JKécTKoCTb BOJBI I METOIEI €6
yCTpaHEHHUS.

No 7. Pelienne 3KcriepuMeHTaIbHBIX
3aja4 1no Teme «MeTamiby.
Bouruucienus

- 110 YpaBHEHUSIM XUMUYECKUX
peaxiui, eciiv OJJUH U3 PearcHTOB
JIaH B U30BITKE WJIH COAEPIKUT
MIPUMECH;

MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peakuuu

CHUCTEMY XMMHYECKUX DJIEMEHTOB
J.1. MenneneeBa, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHI U COJICH B BOJE,
BJIEKTPOXUMHYECKUM Psig
HaANpPsHKEHUN METAJLIOB)

- Mcnonws3oBats npu
BBITIOJTHCHUH YUEOHBIX 3aJJaHU
U B TIpoIiecce
HACCIEeN0BaTEILCKON
JIEeATEIIbHOCTH
Hay4IHO-TIOMYJIIPHYIO
JTUTEPATYPY XUMUUYECKOTO
coJiepKaHusl, CIIPaBOYHbBIC
Marepuaisl, pecypcel MaTEpHETA

Pa3znea 4. Xumus u okpyxamwuas cpeaa (3 v)

10.

Tema 9.
BemecTBa u
MaTepHaJbl B
JKM3HH YeJI0BeKa

(3 1)

HoBrie maTepuraisl 1 TEXHOJIOTUU.
Bemiectsa u marepuaisl B
IOBCEAHEBHOM )KM3HU YEIIOBEKA.
XUMUS U 3I0POBBE.

be3omnacHoe ucnonb30BaHUE BEIIECTB

- XapakTepu30oBaTh poJib XUMUH B
pa3InYHbIX chepax AesITeTbHOCTH
JIOIEH, OCHOBHBIE BEILIECTBA U
MaTepHalbl, IpUMEHsSIEMbIE B

KU3HU COBPEMCHHOI'O UCJIOBCKA.

SIxiacc
https://mwww.yaklass.

ru/
POIII
https://resh.edu.ru/su



https://www.yaklass.ru/
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https://resh.edu.ru/subject/

Y XUMHYECKUX PEAaKIHii B OBITY.
IIpupoaHbIE HCTOYHUKHU
YTJIEBOJIOPOAOB (YTrOJb, IPUPOIHBIN
ra3, He()Th), IPOIYKTHI X
nepepaboTKH, UX POJIb B OBITY H
MPOMBIIIICHHOCTH.

OCHOBBI PKOJIOTUYECKOM
IPAMOTHOCTH. XMMHYECKOE
3arpsiI3HEHUE OKPYKaro- e CPeJIbl
(TIpenenpHO AOMyCTUMAs
koHieHTpanus Bemects — [1/1K).
Ponp xumuu B permieHnn
9KOJIOTMYECKUX MPOOIeM

- OOBSICHATH YCIOBUS
0€3011acHOTO UCTIOIB30BAHUS
BEIIECTB M XUMUYCCKHUX PEAKIIHIA
B OBITY.

AHaIM3UpPOBaTh U KPUTHUYECKU
OLIEHUBATH NUH(OPMAIIHIO O
BIIUSTHUY TPOMBITINICHHOCTH,
CEJIBCKOTO X035UCTBA, TPAHCIIOPTE
Y JIp. HA COCTOSIHUE OKPYXKaOIIEH
CpEIbl.

- YMeTh OKa3bIBaTh NEPBYIO
MTOMOIIb TIPH XUMHUYECKUX OXKOTaX
U OTPABJICHUSX.

- [IppHnMaTts yuactue B
o0cy X aeHNN TTPodIeM
XUMHYECKON U IKOJIOTMYECKOM
HAIpPaBJIEHHOCTH, BbICKa3bIBaTh
COOCTBEHHYIO TTO3UIIHIO TT0
npoOsemMe u mpeaiaraTh
BO3MOJXKHBIE ITYTHU €€ peIIeHUs

bject/
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