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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepalbHON paboueil MporpaMmbl
BOCITUTAHUS U C YUETOM KOHIEMIIUU MIPENoAaBaHus yueOHOTo nmpeaMeTa « XuMuUs»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEJICTBAMU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe IpEAMETHOE COJIepKaHue,
NpeaycCMaTpUBACT pACOpPECICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZIepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYCHUST XUMHUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrOo  MpoIecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarolIuxcsi, OMNpenensieT BO3MOXKHOCTH —MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011Ier0 oOpa3oBaHus, a Takke TpeOOoBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XWMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib WrparoT (GOopMUPYEMbIE XUMHUEH TMPEICTABICHUS O B3aUMOIPEBPAIECHUIX
SHEPTrUUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBINUICHUS W TBOPYECKHUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
cColep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONpPENeEHHOM dTane e
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O MPUHIIHIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (PYHKIUU OOBACHEHHS M IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MEeToJaM MO3HAaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C MPHUBICUYEHHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyX alomuil MHUpY,
«buomnorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTH 4YEJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUUYECKHX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKka HayKH, B



NpUOOUIEHUM K HAay4YHbIM METOJaM IIO3HAaHUS MpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUM U
UX TPUMEHEHUU B Yy4eOHO-TIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBWil Oe30MacHOro oOpamieHus ¢ BelleCTBaMU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe LU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha  CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOM MO3HABATENbHON JEATEIbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM MEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEpPCAaJbHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OILEHUBATH SIBIICHUS
OKPYKAIOLIEr0 MUpa, UCIOJIb3YSl 3HAHUSA WM OMNbIT, MOJIYYEHHBIE NPH H3YYEHUU
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMmupoBaHHE y OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoGuiIsi U HANpaBICHHOCTH JalbHEHUIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEAECHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeToMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAs aTOMHas —Macca.
OtHOcUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmyiam
XUMUYECKUX COETUHEHHM.

@u3NUecKne U XUMHUUYECKHUE SIBIICHUS. XMMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B JabopaTopuu U
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUYEHHUE M ONHCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwusi, pa3loKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIeliCTBUE Kene3a ¢ pacTBopoM coiu meau (11),
M3YYCHHE CTOCOOOB pa3/eNieHHs] CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/JaHHE MOJENe MOJEKyl
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BelecTBo. Haxoxknenwe kuciaopojga B Opupoae, (U3HMUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJYYEHUs KUCIOpoJia B J1a0OpaTOpMM U MPOMBINUICEHHOCTH. KpyroBopoT
KHUciopoaa B mpupoje. O30H — amioTponHas MoAr(pUKAIUs KUCIOPOoaa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCWJIEHHE MapHUKOBOTro 3 (deKTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOJABL. Bojga Kkak pacTBOpUTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC,  KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenkinatypa okcunoB. Pusnueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [TonyueHne okCugoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkimaTypa ocHOBaHui. PU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tony4enue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHUE COJEPKAHUS KUCIOPOIa B BO3IyXeE, MOIyUYECHUE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBHS BO3HHUKHOBEHUS U
MpeKpalieHuss TopeHus (Mokapa), O3HAKOMJIEHHE C oOpas3laMu OKCHAOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPHUAJIOB), HaOIOJeHUE 00pa3OB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HaTpueM ©  KajgbliueM) (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUIEOMATEPHAJIOB),



UCCNIeIOBaHUE O0Opa3l0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX  KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKIuid HEeUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM W3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHehlue KIAacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnonnueckoit cucrtembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oronbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04e€K aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckon cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI paJuyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTUsl Hayku W mnpaktuku. [[. M. MennpeneeB — y4y€Hbld U
IpaKIaHHH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHCJIOT W MIECJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pa3ioxKEHUsl, COSTUHEHU).

Mexcnpeomemmoie ceéazu



Peanuzamus mexnpenMeTHbIX CBA3€M NpU M3YYEHHM XHMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsi, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX TNEPUOMOB, Kalus, KaJIbIUI U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEHIETKHU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIjioBoMy d(ddekry, 1o
U3MEHEHUIO CTENEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[Torsitue o ckopoctn xumudeckoil peaknuu. [lonstre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonsitue o karanuse. [lonsTne o xumnueckoM paBHoBecun. DaKTOPHI,
BIIMSIONINE HA CKOPOCTh XHMHYECKOM pEAKIMU W TMOJIOKEHUE XHUMHYECKOIo
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKIUd €  HCHOJIB30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlEHHBIE MOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPTraHUYEeCKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(XJopusia HaTpus), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pPEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIo4e u coJeit
(BO3MOXKHO  HCTOJIB30BAHWE BHJICO MaTEpUaOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKAHUS  peakiuii  HMOHHOro  oOMEeHa
(oOpa3oBaHMe oOcajka, BbIIEIEHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peaklUMH pa3jIoKEHUs, COCAUHEHUs), PACIIO3HABAHWE HEOPraHUYECKHUX
BCIIECTB C IIOMOILIBK0 KAYECTBEHHBIX pEAKUMM Ha  HWOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TanoreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (PU3NYECKUE CBOWCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJopa
(B3auUMoOJIeiiCTBME C MeETaUIaMU, HEMETaUlaMH, Iejo4amu). XJIOPOBOJOPOI.
ConsiHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIOpuapl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENeHH okuciieHus. CTpoeHue U (PuU3NUYEeCKHUe CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOMHBIE MOJU(PUKALIMN KUCIOPOJa
U ceprl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pu3ndeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas xwucinotra, GQuU3NUYEeCKMe W XUMHYECKHe CBoWcTBa (OOmIME Kak
MpeACTaBUTENS KJlacca KHUCJIOT W creruduyueckue). XHUMHUYECKHE pPEakiluu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYeHUsI CEPHOM KHCIOTHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uon. HaxoxxneHue cepbl M €€ COCIUHEHHM B MpUpojae. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuznveckue U XuMru4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiaum aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ TMoyiydyeHue, (U3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXalollel cpefibl COETUHEHUSIMU a30Ta
(KUCJIOTHBIE JOKIIM, 3arpsi3HEHHE BO3JAyXa, MO4YBbl W BoaoéMoB). docdop,
ajoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochartoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka amnemMeHToB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKUE M XUMHYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHI UX TEepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKHN BaXKHBIX BEIIECTBAX: KUpPaX, OENKax, yriaeBoJax — U ux
poJii B KHM3HHM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuusi (1V) u kpemuueBoit kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [Ipobnembl Ge30MacHOro0 MCIMOIb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrne oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIOTHI,
POBEICHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpas3laMu XJOpua0B (TAJOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W e€  coequHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJCHUE KAYeCTBEHHOW peakinu Ha Ccyiab(ar-
WOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UMYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHU, MOJIyUeHuE,
coObupaHue, pacro3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX NMPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAueCTBEHHBIX peakluid Ha kapOoHAT |
CUJIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxxHelmne HeMeTaIbl U UX COCTUHECHUS Y.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTepUCTHKAa XUMHYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B Ilepuonmueckoit cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psij
HaMpsKeHU MeTauioB. OU3nyecke U XMMUYECKUE CBOMCTBa MeTasuioB. OOiue
CrocoOBl  TIONTy4deHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposun. CraBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTamwibl: moJioxkeHue B llepuognyeckoil cucreMe XUMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHHe MIEeIOYHBIX METAIJIOB MW UX
COCIMHECHUU.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
[Tepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kaublmsa. BakHeimune coeauHeHUs Kaiblus (OKCUZ, THAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJA U THUAPOKCH 1A
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HaxXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB M CIUIABOB, HX (DU3UUECKUMU
CBOICTBaMH, H3yUYE€HHE PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJIbLIUSI M HATpPUs C BOAOW (BO3MOXHO HCIIOIb30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3MOXHO  HCIIOJB30BaHWE  BUIEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KajJblUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMUCAHUE MIPOILIECCOB OKPAIMBAHHUS
IUJIaMEHW WOHAMHU HaTpus, Kajiusg M Kaublus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHenue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB W XMMHYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollel cpeapl (MpeaenabHas AOMyCTUMAast
KOHLIEHTpaluus Bewects, nainee — [1JIK). Poiap xumMuu B penieHnn 3KOJI0THUECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa mexnpeaMETHBIX CBs3eM Mpu HM3ydyeHUM XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSITHS: HAay4HbIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukalus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUUYECKUNU 3apsji, MPOBOJHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTka, criaBbl, (PU3NUECKUE BETUYUHBI, €IUHMIIBI U3MEPEHUS, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIJIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE Y4eOHOU U
BOCIUTATEIbHOUN 1€ TETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYarOITUXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJCAWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPYyrMX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOUW JEeATEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApPUILIEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKH WU COCTABISIOLINE
OCHOBY [l IOHMMAHMS CYIIHOCTH HAayYHON KapTUHBI MUpa, NMPeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOH, MOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH W YPOBHS OOy4YeHHs B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCUuOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHUS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX PELICHHs] MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PCHUSI OOIICHAYy4YHbIC TOHATUS (3aKOH, TEOpHUs,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIC NEUCTBUS (TTO3HABATEIIbHbBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE 00ECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3zoBble JJornyecKue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKIIFOUCHUS,

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIeMEHTa), XUMHUYeckas QopMmyna U YypaBHEHHUE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM TIpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MpPEACTaBICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIApHAsl JINTEpaTypa XUMHUUYECKOTO COJAEpP)KaHMS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPHUMEHSITh PAa3JIMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 337a4 ONPEAEIEHHOrO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JAESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TPE/IJIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paToOpHOI pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOATEIBHO COCTaBIISATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOEHHUIO 00s3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBuil, crnenuduUyueckue i OpeAMETHOM obnactu  «XHUMUS», BHUJbBI
NEATeNIbHOCTH MO  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEII0BOM 3 PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e OIHWCHIBATH M XapakTepu3oBaTh TabauuHyo @opmy Ilepuoaunueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonndeckas cucrema Xumuueckux a3mementoB J[. W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMUYECKHUX AJIIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCIO JIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HCOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »djeMeHTa 1o Qopmyre
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHE NPUYMHHO-CJIEICTBEHHBIX CBS3€M — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpYJAOBaHWEM, a TakkKe IIpaBUJaM OOpaIlleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJ€ pacCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy o0ydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakius, XUMUYECKasl CBA3b, TEIIOBOM 3P DeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (opmyIie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIUCHIBATbh U XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckol CUCTEMBbl XUMHUUYECKUX DJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHMSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneleHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenuUuecKue XUMHYECKHUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
IETTOYEN U COJIEN, TOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMeHa, YypaBHEHHsI peaKIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAHUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XHMHYECKHUX ONBITOB IO TONYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  pEaKluu, TMOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMkKaTr-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEILHON ACSTEIBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pealbHbIl U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemiectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bomopoa. Ilonsitue o kucmorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHIHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 ATOMEI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommorexa [10

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mrieckas gopmyna. BasenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [TOK
B N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUIeCcKuX peakiinii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [JOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HaHUI
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BemecTso. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIOPOAA (peaKLH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubmmorexa [IOK
p yEd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
OIUITHE O KHCAOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6nmoreka [JOK
31 «ITomyuenue u cobupaHue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa

33 BEIIIECTBA Ia3a [0 €r0 U3BECTHOM bubmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee?
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf 1OJT )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorexa [JOK
- P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O bubmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0OH U
52 HepnoﬂnquKas{ CHCTEMA XMMHUYECKHX bubmiorexa LOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
Bubnmoreka IIOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
pHOA https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?)Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas padota
KontponpHas padota Ned4 o teme
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b) Bubmmorexa LIOK
p . ’ https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 nu
OHHAT XAMHHCCRAL CBAH https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHas XUMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
CBSA3b https://m.edso0.ru/00adaab8
64 CrerneHb OKUCIICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OxuCIATEN M BOCCTAHOBUTEIN 1 htts://m.edsoo.ru/00adb076
Pesepsueblii ypok. O000IIIEHNE U
67 CI/ICTI;MaTmZp st 3HaHI/H§1II [0 TEME 1 bubmorexa [JOK
a https://m.edsoo.ru/00ad9cbh2
«CtpoeHne atoMa. XUMHUYECKasi CBA3b)
68 PesepsHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6nmoreka [JOK
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOT'O PABHOBECHUA

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmorexa [JOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubmorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [OK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienue 3xciepuMeHTAILHBIX Eubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «IIEKTPOSIUTHYECKAS TUCCOIIMALINS Eubmiorexa TOK
p g 1A https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/II;/[-II/ILIGCIS/IG CBI:)ﬁCTBa Ha IIpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CossiHast KMCIOTA, bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOMCTBA, MOJIyYCHHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa LHOK
JEHIE €O ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(bu3UYecKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXOJa bubmuoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynnel. A30T, paclipocTpaHEHHE
B IIpHUpoJe, (pU3nIecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
N i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KHfﬂg)Ta (1)(1)1/11)31/12\6/:11(1/16 u bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu I; e gmﬂzecxl;e U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHUYECKHE MPOOIIEMBI,
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 VroJpHas KACIIOTa U €€ COJIH bubmorera [JOK
https://m.eds00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[lony4eHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorera [OK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMunii 1 ero coetnHeHNns bubmorexa LOK
P https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«Baxnennne HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»

KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmorexa LHOK
https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIJIOB
XHMHUYECKHE CBOIICTBA METAJIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso00.ru/00ae1156
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O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU bubnmorexa LOK
P DCAKHIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IloHsiTHe 0 KOPPO3HUU METAIOB bubmorexa [TOK
PP https://m.edso0.ru/00ael1278
bubmmoreka [{OK
47
[lenounpie MeTaib! https://m.edso0.ru/00ael14b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b2
49 [Ieno4yHO3€EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fJUHEHNUS KaIbIIHS bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O00011eHrEe U cUCTEMATU3ALIIS
3HAHUH
JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "XKEcTKOCTL BOJBI U METOILI €€ bubmorexa [JOK
| 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 An %
FOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MaccoBOM JOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HAHUH
KontponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemecTBa u Mmarepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpY’KaroIen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK
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cUCTeEMaTHU3alus 3HaHUHN

https://m.edsoo.ru/00adb33c

68

PesepBHeIit ypok. O600IICHNE 1
CHUCTEeMaTU3alusl 3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1

IIo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHNYECCKHUE ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKUX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJICHTHOCTb,
OTHOCUTENIbHAas aTOMHas M MOJIEKYJIsIpHasi Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Jii XUMHUYECKOIO
JJIEeMEHTa B COCAUHEHUHU, MOJISIPHBIM 00BEM, XHUMHUYECKas peaKius,
KJacCU(PUKAIUS ~ peakUuid:  peakiuu  COEAMHEHHUS,  PEaKIHH
pa3NoXKeHUsl, peaklUMH 3aMelIeHHUs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUECKUE PEAKIMH, TEIUIOBOM 3¢ (eKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

IMPUMCHATD OTHU IIOHATHSA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY I COCTAaBJICHUS (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHaA

ABoraapo

1.5

ONpCHACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KHaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUE pPCaKIUU (HO qucily U COCTaBy

YUYaCTBYIOIIMX B peaKIH BEUIECTB, 10 TeII0BoMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJISIDHYIO MAcCChL

BCIICCTB




1.8

BBIUUCIIATh MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa 1o (opmyie

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO J1OJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO[bl MO3HAHUSA — HAOJIOJCHUE,
U3MEpPEHUe,  MOJEIIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxkHeiume npeaCcTaBUTENN HEOPTaHUUYECKUX BEIIECTBY

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTOHATHH: OKCHI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATE NPUHAMIC)KHOCTh BCHICCTB K Ol'IpeI[eJ'IéHHOMy KJ1accy

coenuHeHul no Gopmynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTaHNYCCKHUEC BCUICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEIIECTB PA3MYHBIX KJIACCOB, MOJTBEP)KIasi ONMUCAHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX peaklnuit

2.5

ITPOTrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHUMHYCCKUX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
nabopaTopHbIM O0OpPYIOBAaHUEM, a TAKKE IMpaBUIaM OOpalIeHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOMl Jojel pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBAThH U NMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacrlo3HaBaHWIO pPACTBOPOB IIeNo4Yed U KUCIOT C TOMOIIBIO

UH/IMKAaTOPOB (JIakMyc, GeHOI(PTaTenH, METUIOPAHXK U APYTHE)

2.7

IMPOBOAUTDH paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

I[Io Teme: «llepmommueckunt 3axkoH u Ilepuomgmueckass cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTCIHHEIC peakum»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XUMHUYCCKUX MOHSATHM: AApO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaHB, paauyc aroma,

XUMHYCCKas CBA3b, IOJSIpPHAA W HEMOJEIPHAA KOBAJICHTHASA CBA3b,




ANIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBSI3b, HWOH, KaTUOH, AHHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

ONUCBHIBATh W XapakTepu3oBarh Ta0numuHyto Gopmy I[lepmoamueckoit
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymma)» u  «mnobouHas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIITHE) Neproabl

3.4

packpsiBaTh cmbich [lepmomumueckoro 3akona .M. Menpneneesa:
JACMOHCTPUPOBATH MOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HUX IIOJOXKCHHA B HepI/IOI[I/I‘{CCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4Yeckux  anemeHto .M.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsija sapa, oOImee YHCIIo

AJIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIpCHACIIATh CTCIICHDb OKHCJICHUSA 9JIEMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

ONpCACIIATL BUJ XUMHYECKOH CBSI3U (KOBaHeHTHaH u I/IOHHaﬂ) B

HEOPraHN4CCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHI: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAA AUCCOLUALNA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMBIe n H606paTI/IMLIe pcaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIILHBIC pcaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJIeHTHa}I, HOHHAas,

MeTaJUII/I‘-IeCKaSI), KpucTallinycckas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHN U

IMPUMCHATH 3TU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIAITh ypPaBHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IIOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKUUd

WOHHOTO OOMEHA

1.4

PaCKpBIBATh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHii

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKknu

IIo Temam: «Hemeramnel U ux COCIUMHCHUA» H «MeTtanael U WX

COETMHEHU S

2.1

XapaKTePHU30BaTh (OMUCHIBATE) OOIINE U CTICIIM(PUICCKUE XUMUICCKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
puMepaMy MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKIi

2.2

COCTaBJISITh YPaBHEHUS PEAKIHMH, MOATBEP)KIAIONINX CYIIIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IPOTEKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUAX

2.4

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMUYECKOW TOCyIol H
nabopaTopHbIM O0OpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKIHSIMH IO BBIIIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMpaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPACMNO3HABATH ONBITHBIM IMYTEM XJIOPHI-,
Opomua, uoauna, kKapbonar, ¢Qocdar, cumukar, cyabdar,
TUJIPOKCUMOHBI, KaTHOHBl aMMOHHS, HMOHBI HM3y4YEHHBIX METaJUIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

[To Teme: «XuMuS 1 OKpyXKarolas cpeia»

3.1

PACKpBIBATH  CMBICII  OCHOBHBIX XHMHWYCCKUX MTOHSITHIA: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICITUTEIbHOM ACATCIIBHOCTH —




aHaJIM3 M CHUHTE3, CpaBHEHUE, O0000IlIeHHe, CUCTEMATU3AIIUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKL{Hﬁ; GCTGCTBGHHOHayT-IHBIC
METOJIbI TIO3HAHUS — HaOIOJICHUE, W3MEpPEHUE, MOJICIIMPOBAHHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBl. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumudeckas ¢popmyina. BaqeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIeKyJIsipHast Macca. MaccoBas 10Ji1 XUMHUYECKOTO 3JIeMEeHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MosisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XMMHYCCKHE SBJICHHMA. XHUMHUYECKAs peakuua u eé IIPpU3HAKHU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUS. Knaccmbm(aul/m

XUMHYECKUX Peaklnid (COeTuHEHMs, pa3IoKeHNs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboTel B JjabopaTopuy W TpHEMaMH  OOpalleHHUs C JIabopaTOPHBIM
obopynoBaHHEM, H3y4eHHE M OMHUCaHWe (PU3NUECKUX CBOWMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHUCIOTOW) SIBJICHUN, HAONIONEHHWE U OIMUCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuii (paszloKkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3lIoKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auUMOJICHCTBUE Kelie3a ¢ PACTBOPOM

comu meau(ll), uzyuenue cnocoOoB pazaencHuss cMeceil (C MOMOIIBI0 MarHUTa,




¢wibTpOBaHUE, BBIIAPUBAHUE, AUCTHIULALMA, XpoMarorpadus), MpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MACCHI, CO3JaHUE MOJCIIEU

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemecTBo. HaxoxaeHue kuciopona B Mpupoje, GU3NYecKHue W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NPOMBIIUICHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMSI KUCIOpoJa

2.2

TemnoBoil 23 PexT XMMHUUEeCKON peakluy, TEPMOXUMHUYECKUE YPaBHEHMSI, IK30-
Y SHIOTEPMHUUYECKHE PeaKIuU. TOIUIMBO: YroJib U METaH. 3arps3HEHNE BO31yXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOgopoja B TPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBa, MPUMEHEHHE, CIIOCOObI TOJTyYEHHUS..

Kuciote! 1 conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Hacelimiennbie 1 HEeHaCHILEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10715 BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HHM 4denoBeka. Kpyroopot
BOABl B TpUpOJe. 3arps3HeHHe NpUpoIHBIX BoA. OxpaHa U OYHCTKA

IIPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdeckux coenuHennid. Oxcuapl. Knaccudukamms
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMH. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. duszmueckue u
XUMHYECKHE cBoOMcTBa KHCIOT. Psan aktmBHOocTh MetauioB H.H. beketosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3nuecKME W XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCJIOpOZa B BO3JyXe, MOJIydeHHE, COOMpaHMe, paclo3HaBaHHE U HM3y4YCHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE€ M H3Y4YE€HHE CBOWCTB BOAOpoJa (FOpEHHE), B3aUMOJIEHCTBUE
BoJjiopona ¢ okcumom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHON MAacCOBOM JI0JIEM PacTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAaCCOB, HAOIIOJCHHE W3MEHEHUS
OKpack HHJIMKATOpPOB B pacTBOpax KHUCIOT W IIeJoYell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTaljla JpyrMM U3 pacTBOpa COJIM, pelIeHue
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepunoauueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALUMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOT€Hbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yioT amdoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICIT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremsl JI.1. Menneneesa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MeHnneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. J[.U. MenneneeB — y4€Hblid U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WJUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuii (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil M0 pa3IUYHbIM NPU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YacTHI0 KaTajau3aropa). OK30- U DHAOTEPMUYECKHE PEaKIIHH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM M II0J0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHpl. MeXaHN3M IUCCOIMAIMU BENIECTB C PA3IMYHBIMU BHJIAMU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHS MPOTEKAHUS PEakluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAITTMYECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklud OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHUE  AJIGKTPOIPOBOJHOCTH  PAaCTBOPOB  BEILIECTB,  Ipolecca
JTUCCOLMAlMM  KHUCIOT, IIeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJiKa, BIICICHHE Ta3a,
o0pa3oBaHUE BO/JIbI); ONBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX peakiuil (rOpeHue, peakiu pa3loKEeHUs, COCIUHECHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCPUCTUKA TaJIOT'CHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-ICCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOIy4eHUE, MpuMeHeHue. JleiictBue




XJIOpa ¥ XJIOPOBOAOPOJIa HA OPraHMW3M 4eJIOBEKa. BakHeWlne XJIOpUIbl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpHbIE CTENEeHN oKuciaeHus. CTpoeHue u PU3NUECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCJIOpOJa M Cepbl. AJUIOTPOIHbIE MoOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IG M XAMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U e€ cOeMHEHUH B MpUpoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacipoCTpaHEHUE B IPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3WYECKUE U XHMHUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauecTBeHnHas peakiusi Ha MOHbI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yNOOpeHMil. XUMUYEecKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, ¢GuU3NYecKUe Hu
XMMHUYECKHE CBOWCTBa, mMoiydyeHue. lcmonp3zoBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MOAU(DUKAIIMY, PAaCHpPOCTpaHEHUE B TMpUpPOJE, (U3NYECKHe U XUMUYECKHE
cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yrinepona(lV); rumoresa rio0aibHOrO MOTEIUICHUS KIUMAaTa; MapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, AaleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuueckoe crtpoeHue. llonstre o Ouomoruyecku
BXHBIX BEIIECTBAX: XHUpaX, OeNKax, YIrJIeBoJax — W HMX POJIU B >KU3HU
yeloBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKHMX M HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoi kucinore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHANIOB); HAOIIOJEHHWE TIpolecca
oOyriuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBIECHHOW CEpHOM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCPOPHBIX YAOOpEeHU; monydeHne, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
aMmMoHHMsT u  (docdar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJb30BAHUE BUJCOMATEPHUANIOB); H3YyYEHUE MOJIENEeN KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTUBOTra3a; IMOJIydeHHEe, COOMpaHHe, PAcCIlO3HABAHUE M H3Y4EHHE CBOMCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CIWJIMKAaT-MOHbl U M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCAMHCHU A

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl KpuUcTajsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTeME XUMHYECKUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCHABI HaTpus M Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M HUX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXKJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajablus. BakHelmume coequHEHUs KaibIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKIACHUC B IIPUPOJCL. duznueckue u
XHMHYECKHE CBOMCTBA aIFlOMUHUS. AM(I)OTCpHBIC CBOMCTBA OKCHJIA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenpneneeBa; CTpOEHHE aToOMa; HaxoXIeHue B mnpupone. Ddusznueckue u
XMUMHYECKHUE CBOMCTBa jkene3za. OKcHUIbl, THAPOKCUIBI U conu kene3a(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSI OKCHJAQ KalblUs M HATpusi C BOJOM  (BO3MOXHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplusi, anmoMuHus, 1uHka, xenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHHe 3KCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeilre Metamibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBasi moMoms Mpu XUMHUYECKHUX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE€  3arpsA3HECHHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX MepepabOoTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuasIoB (CTEKIIO, CILIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/bTaTaM
0a30BOro YpoBHsl OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyIbTypbl M MpPaKTHUYECKON
JEATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHMMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTh MOICIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccHOHANBFHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIUT OOY4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaabHON AeSITeTbHOCTH
U cAenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus

Bnagenue cucremMoil XMMHYECKHX 3HaHUH H YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

Ba)KHEHINIME XUMHMYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHASA U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJIIpHas
Macchl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BbEM, OKCHJ, KHUCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYECKas
peakuus, PEaKUUH COCAWHEHUs, PEAKIUU PA3NOKEHUs, pPEeaKuu
3aMeIIeHUs, Peakiui OOMEeHa, TerUIoBO 3 (eKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAcCCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBast 0 U MPOLIEHTHAs! KOHLEHTPALUs

BCHICCTBA B paCTBOPEC, AApPO aToOMa, BHGKTpOHHI:Jﬁ cIIoM aToMa, aTOMHasda




opbutanb, paauyc aTroMa, BAJICHTHOCTb, CTENEHb OKHCICHHS,
XMMMYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas  CBSI3b, MOHHAas  CBsI3b, METAJNIMYECKas  CBS3b,
KpUCTAUIMYECKas pelérka (aroMHas, WOHHAs, MeTajuInyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIuHu,
CKOPOCTh XMMHYECKOW peakumu, karanmsarop, IIJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

CcOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJIUTUUECKOU TUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW IPAaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YAOOpEHHs, METAUIBI M CIUIABHI,
NPOAYKTHl TIepepadOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro Traza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMCHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHWYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA W OKPYXKAIOMIYIO

MPUPOJIHYIO CPEdY

3.2

YMCHHUEC HUHTCIPUPOBATD XMUMUUYCCKHE 3HAHUS CO 3HAHHUAMU OPYIUx

yueOHBIX MPEAMETOB

3.3

HaJIM4Me OIbITa paboThl C PA3IMYHBIMU HUCTOYHUKAMH HH(pOpMaIUn
N0 XUMHMM (HaydHass W Hay4dHO-TIOMyJsIpHas JMTeparypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
MMPpEBpaAlICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ s peuicHusd y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMU IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

SA3bIKa XMMHUU JJIS1 COCTaBJICHUS (POPMYJ HEOPraHHMUECKHX BEIIECTB,




YPaBHEHUMH  XUMHUYECKHX  pEaklMil; OCHOBAMHM  XUMHUYECKOU

HoMeHkIatypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3jeMeHTa B Ilepuonmveckoit

CUCTCME C YHCIOBBIMU XApPAKTCPHUCTHUKAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsija sijapa, oOlee 4Yucio
JJICKTPOHOB), PACIPEACICHHEM JJICKTPOHOB IO JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBHCHMOCTHM  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIIATEIBHOCTH),

6 MPOCTBIX ¥ CJIOXKHBIX BEMIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAaX) M 3JICKTPOHHOTO CTPOCHUS aTOMa

7 YMeHne knaccupuIimpoBaTh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHWYECKUE BEIIEeCTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTETIEHb OKHCIICHUS XMUMHYECKUX ASJIEMEHTOB, 3apsia

' HOHA

8.9 BHJI XHMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYpHI B

' COCTUHCHHIX

8.3 XapaKTep Cpebl B BOJAHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCJIMTE/Ib U BOCCTAHOBUTEIIb

9 YMeHHe XapakTepru30BaTh GU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOI, TIpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUil, Kajauii, MarHui,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOpPoB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metaioB |-1A rpynmn, amromunus, menu (l1), nunka, xeneza (Il u

' [11), okenasr yraepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THas,
(ocdopHas, yroapHas, KpeMHHEBask KUCIOTa U UX COJIH)

9.3 IPOrHO3MpPOBaTh M XapakTepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCHUMOCTH OT HUX COCTaBa M CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTL IMPOTCKAHNUA XUMHWYCCKUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YDAaBHEHUS PEaKLUM, B

10
TOM YHCIIC:
10.1 peakuuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XAMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (Tpymnm) HEOpraHWYeCKUX BELIECTB
10.4 MOITBEPIKIAIONTNX TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty HUMH
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCUTCIIbHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTUHCHHIH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 0 YypaBHEHHUSM XHMMHUYECKUX pEaKIMid M HaXOIUTh KOJHUYECTBO
' BelIeCcTBa, 00bEM U Maccy peareHToOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMo3HaHWS (HaOmrojaeHue,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE) ITPU U3yUCHHUH BEILIECTB U
' XUMHYECKUX SBJICHUH; yMeHHe c(hOopMynupoBaTh MpolieMy u
MPEUIOKUTH MYTH €€ pelIeHUs
s Oe3omacHOM pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKON
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHiIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUIAMH MOBEACHUS B LIESIX cOepeKeHUs
123 3I0POBbSI M OKpYKAIOUIell MPHPOAHON Cpelbl; TMOHUMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEIeNEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHUS W TMPEAOTBPALICHUS UX BPEAHOTO
BO3JCHCTBUSA
13 Hannune mpakTH4ecKMX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBIICHUS
CIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHEe U OnmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 0O3HAKOMIICHUE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHYCCKUMH SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIINE TPU3HAKK IPOTEKAHUSI XUMUYECKUX PEaKIINil

13.2

U3y4eHHE CIIOCOO0B pa3/ieNieHus cMecel

13.3

NOJlydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIy4CHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHUE YIJIEKHCIOro rasa u

HN3YUCHHUEC €TO CBOI\/JICTB; MMOJIYYCHHUEC aMMHaAaKa U U3YUCHUC €CTO CBOIMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JIed

PacTBOPEHHOTO BEUIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa U
dbenondranenHa) I OMPEIETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIIEJIOBAHUE ¥  OIMCAaHWE CBOWCTB HEOPTraHWUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAUIOB,  PacTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIyUCHHE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHE OJHOTO MeTajlyla JPYTMM W3  pacTBOpa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3aa4 0 TEMaM: «OCHOBHBIC KJIACCHI
HEOPraHN4CCKUX COGﬂHHGHHﬁ)); (<3J'ICKTpOJII/ITI/I‘IeCKaH
AUCCOL A, «Baxnenmune HeEMETalUIBI W WX COCAUHCHUA»,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
IPOTEKAHUS peakiiii MOHHOrO OOMEHa; KauyeCTBCHHBIC PEaKIMd Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpOMHI-,
woaua-, cymbdar-, Qocdar-, kapboHaT-, CHIMKAT-AaHUOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:

14.1

MNPEACTABJIATL  PE3YIbTATBI 3KCIICPUMCEHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, rpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDL CBA3U MCKAY PCAILHO Ha6J'IIOIIaeMBIMI/I XUMHUYCCKUMH
SABJICHHUAMU U IPOLECCaMH, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

O0OBSACHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IPOBEPAEMBbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTENIbHAS aTOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

Hepnonnqecm/lﬁ 3dKOH H HepI/IOI[I/I‘IeCKaH CHCTEMa XHMHYCCKHUX JJICMCHTOB

H.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCPOB II€PpUOJa U T'PYIIIBI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siiep. M3otombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBLIX TpéX
IepruoaoB, Kallud, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MUX COCIUHEHHM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HGHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Meramnnueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH W BUIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, aM(poTepHBIE) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/IquKI/Iﬁ

A HANPSHKEHUM METAJIOB

4.4

®uU3NYeCKUe U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ilonyuenne

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB IA-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M amM(OTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOi, KpeMHUEBOH, yrombHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyuenue coneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHNUS XUMHUUCCKUX PJICMCHTOB

5.2

TernoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OkHCIeHHMSS W BOCCTAaHOBJEHHUS.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YClIOBHS MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXaroliasi cpea

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaromieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieM. YcuieHwe mapHUKoBoro sddekra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeuHeHui. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OPraHnvCCKUX BCHICCTBAX KaK O COCIUHCHHUAX
yrjiaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUYECKHX COEAUHEHUH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankor C.A.,
AxmronepHoe o61iecTBo «M3marensctBo «IIpocBerieHuey
» Xumus, 9 kimacc/ 'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

1. O. C. I'abpuensn, U. B. Akcénona, C. A. CnankoB ""MeToguueckue
peKoMeHaanuu Juis yunurtens K yueOHuky "Xumus - 8 xki1." O. C. IN'abpuensna, U.
I'. Octpoymoga, C. A. Cragkosa"

2. T'abpuensu O. C., Bocko6oiinukoa H. I1., fliykoBa A. B. HacronbHast kHura



yaurtens. Xumus. 8 Kil

3. l'abpuensa O. C., Bockoboiinukosa H. I1., Amrykosa A. B. Hactonbnas kHura
yaurens. Xumus. 9 Kil.

4. Xumus : 8—9-e kiacchol : 0a30BbIM YPOBEHb : METOJIMUECKOE TTOCOOUE K
yueOnukam O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cinankosa / O. C.

I"abpuensn, C. A. Cnankos.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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