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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBIECHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABIINBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTypUPOBaHHUE IIO
paznenaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaroumxcs, OmNpenensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl IUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YJarOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOI BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxoja k e€ usydeHuto. CojeprkaHue CKIQJbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3y4aeMbIX BEUIECTB.

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

[Ipy wW3ydeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUITHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAaHUS TPU HU3YYCHHUU BEIIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

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

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

— obecrnieyeHue yCciIoBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESATCILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBHOM UM E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATb U OLECHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHHUU
XUMHUH, TPUMEHATh HMX TMpPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYJOBOM JIeATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOIN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
00y4eHHUSI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTMHEHUI.

®u3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoencTBHE Keme3a ¢ pactBopoM conu Menu (1),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

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

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOABL. Bojga kak pactBoputTenb. PacTBOpHIL.
HacpilieHHbIE M HEHACBINIEHHbIE PAaCTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1s BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. Dusznueckue U XHUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Krnaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. duzndyeckue 1 XMMUUECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOWCTB BOAOpoOJia (TropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEH PACTBOPECHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

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

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

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

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
rpaXk1aHUH.

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

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

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLNN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

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

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpEX TMEPUOJOB, KaJlUsl, KadblUsl U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

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

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

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOz€iCTBUE € METAJJIaMH, HEMETaUIaMH, IesiodaMu). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJy4YE€HHE, NpUMEHeHue. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalmnue B OCHOBE MPOMBINUICHHOTO CIOC00a TMONYyYeHUSI CEPHON KHCIIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUpPOJe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNIEHU OKUCIEHUS. A30T, pacCIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMudeckre cBorcTa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoOpeHuil. XuMHUUYECKOe 3arpsi3sHEHNE OKPYKarolel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXU, 3arpsi3HEHUWE BO3JAyxXa, MOYBBl U BOJ0EMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUIESCKUE CBONCTBA,
nostydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX yI00PEHUH.

O6mas xapakrepuctuka amemMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHW  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKAIIMK, PACIpPOCTpaHEHUE B MpUpoje, (UIUYECKHE U XHUMHUYCCKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHUMHYECKHE CBONCTBA, TMOJYy4YEHHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) n kpemuueBoi kuciore. CHIMKAThl, UX MCIOJIB30BAHHE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3yYeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJIeIeH
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

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

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kelne3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), mx cocraB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I11), meau (1), HabMrOECHNE W OMKMCAaHUE TTPOILIECCOB OKPAIIMBAHMUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3374 110 Teme «Baxueimme
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKPY:KaWIIas cpeaa

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

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCMOJIb30BaHUE KaK OOIMHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepwsi, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

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



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMSI MIPOrpaMMbl OCHOBHOTO  OOILETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLMOKYJITYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IICHHOCTAMH, TPUHSATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00YyUYaIOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpeHUe ONbITA AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEIOBbIX JOCTUKEHUSAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHUpa U 00IIECTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKONH, TBOpPUECKOW U JPYrux  BUOAX
JESTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4eOHOUW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NNO3HAHMA:

MHUPOBO33PEHYECKUE IPEICTABICHNUS O BEIECTBE M XUMHUYECKOW pEeakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOLIKE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEepeC K OOYyYEeHHI0O M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIATbHEUIIIEM;

4) popMupoBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPEeHHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS

MHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u Tpya pa3IudHOro poja,
yBOXEHUE K TPyAYy M pe3yjbTaTaM TPYAOBOM AEATETLHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenTHON MpoheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH II€JIeCO00pa3Hoe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTed UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B coctaBe wMmeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYToe.), KOTOpbIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMHU TOHSTUSMH), WCIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI DSJIEMEHTA), XUMH4YecKas ¢GopMmysia U YpaBHECHHE
XUMUYECKOW PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3aJ1a4, C y4ETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBnble ucciaenoBarejabckue 1eCTBHUA:

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPHU MOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsl BBIMOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
o0JlacTU  HMCTOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCHOJb30BaTh M AaHAJIU3UPOBATh B Ipouecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auanora U (Wiau) AUCKYCCHUM) IO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAIUI0
PE3YNbTATOB BBIMOJHEHUS XMMHUYECKOr0 IKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeilicTBHUS:

YMEHHUE CaMOCTOSATEIBHO OIPEACNsITh ILENU NeATeIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
MO3HABATEIBHBIX 3a7a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPEAJIaracMble B YCIIOBUH 3aJaHUH.

MNPEJMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCA Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TMOHITUU U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynma)», mMansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €ECTECTBEHHO-HAYUYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xoniy o0yuenus B 9 Kkiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaJlIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHECHHUH, TUI KPUCTAJUITMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHWE: ONHUCHIBATh M XapaKTEepPU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyarh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIM€ TEPHOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJSITh YpPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAacCOBYIO [OJI0 XHUMHUYECKOTrOo JJeMeHTa 1o ¢opmyIe
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEHICCTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMHI-,
uonua-, kKapbonat-, ¢ocdar-, CuIMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHbI aMMOHMSI U HOHBl M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpallMM MBICIUTEIbHON NEATEIBHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMAaTU3alllI0, BBIABICHUE
NPUYMHHO-CIICJICTBEHHBIX CBSI3€H — N1 U3YyYEHUS CBOICTB BEILECTB U
XUMHYECKUX PpEaKIMH, €eCTECTBEHHO-HayyHbl€ METOJbl TIO3HAHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmmmuyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pasnea 1. [lepBoHauyanbHble XMMHYeCKHE TIOHATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
’ MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7141837¢
YyelioBeKa
12 BemectBa 1 xuMu4yeckue 15 | bu6moreka [IOK
' peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxHeiilme npeacraBuTen

HECOPraHu4e€CKHUX BEIICCTB

21 Bo3znyx. Kucnopon. [Toustue 6 bubnuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonstue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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 3aK0H U

31 [lepuonuueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
' https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 buommorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakumit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. g | | bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
)1 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ['amorensl https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL &ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHTOB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL A3, P https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 bubmmorexa [TOK
’ . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COETUHEHUS
Hroro no pasneny 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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [{OK
3.1 Obmye CBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B oBeKa 3 bubmmoreka [{OK
' CIHECTBA M MATCPHAIIBL B AKHSHI HeT https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuun. Poss xuMuu B )KU3HU ) bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 IlonsaTre 0 MeToMaX MO3HAHUS B XUMHUU 1 bubmorera [IOK

A https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuiia

3 paboThI B TaOOPATOPUH U TIPUEMBI i bubmuorexa [JOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uuctele BemecTBa u cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

a ! (Ha [PAMED https://m.edsoo.ru/f0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOTCRYIIB! https:/m.edsoo.ru/f0d2a6e

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U ClIOKHBIE BEIIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 nommorexa L10

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
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https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas (o a. BasienTHOC
HIMIH A bopuyx HCHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX JIEMECHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOr0 bubmmoreka [{OK
3JIEMEHTA B COCJITMHECHUN https://m.edsoo.ru/ff0d350¢
13 KonuuectBo Bemecta. MoJib. bubmmoreka [{OK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHs POTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KomuecTBa, MacChl
17 BEIIECTBA MO0 YPABHEHUSAM XUMUYECKUX Bubmmorexa [IOK
HecTBa no yp htps://m.edsoo.ru/f0d5708
peakuui
Knaccudukanys XuMHUUeCKUX peakiuii
18 (coennHeHwUs, pa3IOKEHUS bubmorexa HOK
A P . https:/m.edsoo.ru/fR0d3£34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaAucT. O000IeHNE 1 bubmorexa HOK
1 ARET. TDODTH https:/m.edsoo.ru/f0d40c4
cUcTeMaTH3allusl 3HAaHUI
20 KonrtpomnbHas padora Nel mo teme bubnuoreka [IOK
«BelmlecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bozmyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢e



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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https://m.edsoo.ru/ff0d5708
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS brbmmorexa [OK
poAa (peaidt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYeHHUST KHCIIOPO/Ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ ekt xumMudeckomn
24 peaxkiuu, MoHSATUE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUH, JK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/qu];OS . a, ClIOCOOBI iro Bubnmorexa [IOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa Bu6mmorexa [IOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 mpoctoe bubmuorexka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 dOusnyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OITHE O KHEOTAX 1 COTAx https://m.edsoo.ru/f0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilomyuenue u cobnpanue BoJ10poJia,

HU3YYCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MossipHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o ero N3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WM 00BEMY
Brrancienus 00EMOB ra3oB 110
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHUIH T'a30B
35 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pacrBoputens. Hacbilennsie
37 ¥ HEHACBIIIISHHEIC pacTBOPEI. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTruueckast padora Ne 5 o Teme
18 «ITpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 0e https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
19 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: coctaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, K1accuduKams, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUH https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XuMu4eCKHUe CBOKMCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéLII) OJI II)CHI/ISI XHMI/II{ZSKI/Ie bubmorexa HOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7¢c
COCITUHEHUI
43 I'eneTnueckas cBs3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHEe ¥ cUCTEMAaTH3als 3HAHUH
B t https://m.edsoo.ru/00ad9cb2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUIESCKUX bubmorexa LHOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XHMHYECKHX 3J1eMeHTOB. [loHsaTHE O bubmorexa LIOK
’ https:/m.edsoo.ru/00ad9ffa
IPYIIAX CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuit 3aK0H U
52 [lepuoguueckas cucreMa XUMHYECKHX bubmorexa HOK
pro https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 IIepuonsl, rpymnisl, MOATPYIIIIbI

https://m.edsoo.ru/00adas52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX 000I0YCK
55 aToOMOB 3JeMeHTOB Ilepuoanaeckoit bubmmorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneera
3navenue [leproauyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBuEblil ypok. O000IIIEHNE U
58 CI/ICTIe)MaTI/ISZ ppm 3HAHHH / bubmorera [IOK
. H https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHasi pabota
KontponbHas padota Ned4 o teme
59 «Ctpoenue aroMa. XMMHUYECKasH CBSI3b» bubmorexa OK
POCEHE STOMA. https:/m.eds00.ru/00adb486
/ Beepoccuiickas mpoBepodHasi paboTa
60 DIJIEKTPOOTPHULIATEILHOCTh aTOMOB bubnuoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumMudeckas CBI3b bubmmotera [JOK
https://m.edsoo.ru/00adac34
2 KoBanentHas nonsipHas XuMU4ecKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHas XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https-//m.edsoo.rw/00adb076
PesepBHrlil ypok. O000mIEHNE U
67 CI/ICTI;MaTmZpHs{ 3HaHH;III 10 TEME 1 bubmmorexa LOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XUMHUECKasi CBSA3b)
68 PesepBHblit ypok. O6001ieHue u | bubnuorexa [JOK
cUCcTeMaTu3anys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuii 3aK0H.
| [Iepnonnueckas cucrema ) bubnuorexa [JOK
XUMH4YECKUX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7¢e2
4 Bunn XuMH4ueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontposbHas padota Nel o teme
5 «IToBTOpEeHue u yriyoiaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux 1 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XMMUYECKOMN
7 eakiuu. [IoHsTHE O TOMOIE€HHBIX U 1 Bubmmorexa LIOK
DEATHIH. https://m.edsoo.ru/00adbe9a
TFE€TEPOre€HHBIX PEaAKLIHIX
[loHsATHE 0 XUMUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @®akTOphl, BIUAIONINE HA CKOPOCTh 1

XHUMHYECKON PCaKIun U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIIUTHUECKON
10 nccoruanuu. CHIbHBIE U CIIa0bIE bubmmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMonnrie ypaBHEeHHS peaKInii bubmmorexa LOK
yp peakl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPENICTABICHUN bubmmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2IEKTPOTUTHYECKOMN JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpPEeNCTaBIEHUN 00 bubmmorexa [OK
et . https://m.edsoo.ru/00add8b2
AIEKTPOIUTAYECKON AUCCOIUALINHI
14 Tloustue o runpoanse coie bubmmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o01meHne 1 cHCTEMaTH3aIHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Perrenue dKCIIEpUMEHTAIBLHEBIX Eubmaorexa HOK
p htps://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas pabota Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOLIUALIAI Bubmiorexa OK
p A HHATH. https:/m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPax»
OO0111ast XapaKTEPUCTHKA IaJIOTE€HOB.
18 XI/III-\]/[-II/ILIGCKli/Ie CBl(D)I\/'ICTBa Ha IIpuMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHas KUCIOTa, bubnmnoreka [JOK
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XUMHUYECKHUE CBOMCTBA, MOITYUYEHUE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonyueHnne COJISTHOM KUCIOTHI bubmorexa HOK
y B . ’ https://m.edsoo.ru/00ade348
n3yueHue e€ CBONUCTB»
Brruncienus mo ypaBHeHHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO6mrast XxapakTepuCTHKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITIN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B pupoae. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopoj1, CTpOEHHUE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KUCIOTA,
25 (buznyueckrue u XUMUYECKUE CBOMCTBRA. bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOT'O criocoba
2% MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKPY’Karollle cpe/ibl COEAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 101 BbIXO/a bubmuoreka [JOK
MPOIyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapakTepUCTHKA JIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMuak, ero Gpu3nvecKue u

29 XUMHYECKHE CBOMCTBA, MOJYYEHUE U brbmmorexa [OK
> Y https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonmydyenne aMmmuaka, u3yuyeHue ero bubmorexa HOK
. y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 00peHnl. XNMHYECKOE bubmorexa LOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIel Cpeibl
COETMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) u

33 Cpoc:}?o pHa;I Kncn((l))Ta (bq)lfm(qe)cxne u Bubnmorexa [IOK

P o, https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Hcnons3zoBanue docdaToB B

14 KauyeCcTBE MUHEPAIbHBIX YI00pEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu 2;{6 gmnlflecxlzle U XUMUYECKHe bubmmorexa [TOK

p P ’ https://m.edsoo.ru/00adfd9¢c
CBOICTBa
16 Oxcuppl yraepoaa, ux pusudeckue u bubnunoreka [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosiorndyeckue mpooiIeMsl,
CBsI3aHHbIE C OKcuaoM yriaepoaa (IV)

37 VYronbHast KUCIOTA U €€ CONn brbmmorexa [OK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[losryyeHue yriaekucnoro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢e
COEMHEHHUSX YIiaepoaa
40 Kpemunii 1 ero coe fTMHEHNS bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHHUS»

KontposbHas padota Ne3 o teme
42 «BaxxHelnme HeMeTalibl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHHUS»
OO01as xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METaJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
METAJUTNYECKasd KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOWCTBA METAJIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJlJIOB

https://m.edsoo.ru/00ael 156
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O0m1re crnocoObl MoTy4YeHUst
metaoB. CraBel. BeruucieHnus no

bu6mmoreka [{OK

45 aBHE ec CaKITUH,
YPABHCHHAM XHMHUHCCKHX peaKiiiu https://m.edsoo.ru/00acl156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
npuMecu
46 IloHsiTHE O KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ac1278
bubmmoreka [{OK
47 eJ10 € MeTal
[Henourpie MeTa bl https://m.edsoo.ru/00ae14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmme coe JUHESHHS KaIbITHS bubmorera [IOK
4 H https://m.edsoo.ru/00ael5e8
51 O0001IEHE U CUCTEMATU3 AL
3HAHHI
5) JKEcTkocTh BOABI M CIIOCOOBI &€ bubnmuoreka [JOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTrueckast pabora Ne 6 o Teme
53 "XEcTKOCThL BOJBI 1 METOIBI €€ bubmorexa LHOK
" a a https://m.edsoo.ru/00ael ae8
YCTpaHEHHUS
bubnuoreka [JOK
54 A i
JTOMHUITHH https://m.edsoo.ru/00ael c64
55 AmMoTepHbIe cBOWCTBA OKCHIA U bubnunoreka [JOK
THAPOKCUIA https://m.edsoo.ru/00ael c64
b K
56 Keeso nommoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

> (IT) m xeneza (I1I) https://m.edsoo.ru/00ae35e6
53 O06o001IeHne 1 cucTeMaTu3aIus
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuorexa [JOK
«BaxHenmme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruucnenus mo ypaBHeHHSIM
XUMUYECKUX PEaKIIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJIEPKUT IpUMeECH. Beranciienns https://m.edsoo.ru/00ae1750
MAacCOBOM JIOJIM BBIXOJIa MPOIAYKTa
peakuuu
61 O0001IEHE U CUCTEMATU3 AL
3HaHUHU
KontponbHas padota Ned4 o teme
62 «BaxuHelmue MeTauibl 1 UX
COEJIMHEHHUS»
63 BemiectBa u matepuasl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpY’Karollen cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHuu bubnnoreka [JOK
9KOJIOTUYECKUX TTPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHue 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6o011eHne 1 bubnunoreka [JOK
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CUCTEMAaTU3alus 3HaAaHUI

https://m.edsoo.ru/00adb33¢c

68 PesepBHriit ypok. O0o0IeHHE U

CUCTEMAaTU3alus 3HAHNN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHUYECKHUE MTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHNYCCKHUX OHATHI: aToM,
MOJIEKyJla, XHMHYECKHH DIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOMHAs W HEOTHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJIGKYJISIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBasl OIS XUMHUYECKOTO
DJIEMEHTa B COCTUHCHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKamusl — peaknuid:  peakluH  COSAWHEHHS,  PeakIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMUUYECKUE PEAKIMH, TEIUIOBOH 3(PQeKT peakiuu, pacTBop,

MaccoBasl J10Ji BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B pacTBOpE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX MIOHATHH H

IIPUMCEHATH 3TU IOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHMMHYECCKYHO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMYJ'I

BEIIECTB U YPABHEHUI XUMUUYECKUX peaKLnn

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJIAPHOI'O Y4YCHUSA, 3aKOHa

ABoraapo

1.5

OIIpCACIIATh BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOANHCHHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTI) XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPDHYIHO MAaCChL

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JOJIO XHMHYECKOro >JeMEHTa 1o (opmyie

COCIUHCHUS,

1.9

BBIYUCIISATh MAaCCOBYIO JOJIFO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYUYHbIE METObl MO3HAHUSA — HAOJIOJCHHE,
U3MEpEeHUe,  MOJEJIMPOBAHME,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[To Teme: «BakHelme npeacTaBUTENIM HEOPTAaHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMHUUYCCKUX TIOHSITHH: OKCH [,

KHUCJI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpeaACIATE MNPHUHAMIC)KHOCTh BCHICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

COeIMHEHMH Mo popMysiam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHUYCCKHEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, IMOATBEpXKJasi ONMHCAaHUE MpPUMEpaMH

MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHUUYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJB30BAHUS XHUMHYECKOH TOCYyIOH U
7abopaTOpHBIM O00OpYJOBaHHEM, a TaK)Ke IpaBUaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO U COOUpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOPOJA M KHCIOPOJA), MPHTOTOBICHUIO
pacTBOpPOB C OIpPENeNEHHOW MaccOBOW JOJel pacTBOPEHHOIO
BEIIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUECKUE IKCIIEPHUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIbIO

UHAMKATOPOB (JaKkmyc, (heHondTanen, METUIOPAHK U IPyTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YPaBHCHUIO XUMHYECKOH pe€aKuuun

Ilo Tteme: «llepuomuueckuit 3akoH u Ilepuogmueckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa. CTtpoeHue aTOMOB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakuum»

3.1

PacKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX MOHSATHH: AApPO aToMma,
BHGKTpOHHLIﬁ clion aTomMa, aTOMHasi 0p6I/IT8.J'IB, paanyc aroma,

XUMHYCCKad CBA3b, IMOJKIpHAA W HENOJEKIPpHAA KOBAJCHTHAA CBA3b,




3IEKTPOOTPHUIIATEIBHOCTh, MOHHAsl CBSI3b, HOH, KATHOH, QHUOH,

CTCIICHb OKHCJIICHUA

3.2 KJIACCU(UITUPOBATH XUMHUUYECKUE IIEMEHTHI
OMHCHIBATh W XapakTepu3oBaTh TaOnuunyro ¢opmy [lepuonnueckoit
CUCTEMbl XMMMUYECKHUX DJIEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
33
noarpynna (Arpymnma)» u «mnobouHas mnoarpynna (brpymnma)y,
«MaJTBIe» U «OOJIBIIHE) TTEPUOIBI
packpsiBaTh cmbicn Ilepuoanueckoro 3akona .M. Menpaeneesa:
34 J€MOHCTPUPOBATh MOHUMAHHUE TEPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHYECKUX 3JEMEHTOB OT HX nonoxeHus B llepuoanueckoit
CUCTEME
COOTHOCUTh  O0O3HAueHus, KOTOpblE HMEITCI B  Tabiuie
«ITepmognyeckass  cucrema  XuMHuYeckux  anemeHtoB ..
3.5 MeneneeBa» ¢ YHUCIOBBIMU XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX OJJIEMEHTOB (cocTaB W 3apsija  sjapa, o0llee 4Yucio
AJIEKTPOHOB U paclpeeNeHHue X MO NEKTPOHHBIM CIIOSIM)
36 ONpeAeNsTh  CTENeHb  OKHUCIEHUS  JJIEMEHTOB B  OMHApHBIX
' COEIMHEHMSIX
37 ONpeAeNsaTh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas U HOHHas) B
' HEOPraHUYECKNX COCANHEHUAX
9 KITIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPSIEeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMHYECKas pEaKuus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHWMHYCCKHX MTOHSTHM: pacTBOp,
QJICKTPOJIUTBI, HE3JICKTPOJIHTBI, JJICKTPOIHUTUYCCKAA AUCCOLHalus,
pCakiiui HMOHHOI'O 06MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHUC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIHUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuy, OKHCJIHTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOB&J’ICHTH@.}I, HOHHaAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbI, CKOPOCTb




XUMHUYECKON peaKuu

1.2

HWILUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

NPHUMCHATH 3TU ITOHATHUA MPHU OITMCAaHWU BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS HJIEKTPOJUTHYECKOM AMCCOLMALMM KHUCIIOT,
LIEJI0YEH M COJIEM, IIOJIHBIE M COKpAUIEHHBIE YpaBHEHUS DPEaKUUd

MOHHOr0 00OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCJIWUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

IIOCPEAICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PeaKLUii

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pEaKIINU

Ilo temam: «Hemeramnel U ux COCINMHCHUA» H «MeTtamiael U HUX

COCANHCHU A

2.1

XapaKTepHU30BaTh (OMUCHIBATH) O0IIKE U CTIEIIM(PUIECKUE XUMUYECKUE
CBOMCTBA TIPOCTBIX M CIIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
puMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIONTUX

XUMHUYECKUX PEaKIUi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TE€HETHYCCKOM CBS3H MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XMMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUSAX

2.4

ClleoBaTh IpaBWJIaM  TOJb30BAHUS XMMHUYECKOW TOCYyA0H H
nabopaTopHbIM 000pyZOBaHMEM, a TAKXKE IMpaBUIaM OOpalleHHs C
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMH 110 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYEHHIO M COOHMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO ra3a)

2.5

IPOBOAMTh PEaKIUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPU-,
Opomua, woaua, kapbonat, Qocdar, cuiukar, cyiabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHsS, WOHBI HM3YYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIUEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYIKaroLas cpeaa»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHUMHYCCKUX MMOHSATHIM: HI[K

BCIICCTBA; KOPPO3Us METAJIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluu MBICIIUTEIbHON JIE€ITENbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHUIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOI>'ICTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; GCTGCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUSI — HAONIOJIEHUE, H3MEpPEHUE, MOJCIUpPOBaHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YE€IOBEKA. XHUMHUS B CHCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaxX IMO3HaHUA B XUMUU. Ywucteie BEIICCTBA U CMCCH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xnmuueckue diaeMeHThl. CHMBOIBI XHUMHYECKUX

a51eMeHTOB. [IpocTeie U coXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popmyra. BageHTHOCTP aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OTtHocuTenbHAasE MOJIEKYJIApHas Macca. MaccoBast 0 XMMUYECKOIO 2JIEMEHTA

B COCIMHCHUH

1.5

KomnuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYpPHBIX €AMHHUIl BeulecTBa. Pacuérel mo Qopmyiam

XHUMHYCCKUX COCI[I/IHGHI/Iﬁ

1.6

duznyeckue U XMMHYCCKHE SBJICHHSA. XHMHYCSCKAs p€akuuga u eé IIPpU3HAKHU.
3aKoH COXpaHECHUA MaCChl BEIICCTB. XuMmudaeckue YpaBHCHHA. KJ'IaCCI/I(bI/IKaHI/ISI

XUMHUYECKHUX PeaKIUil (COeTUHEeHMs, pa3I0KEeHHs, 3aMelleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TIOCYI0M, C TIPaBUIIAMHU
paboTel B JabopaTopuM W NpuéMaMH OOpalieHus C J1abopaTOPHBIM
00OpyJOBaHUEM, H3YYCHHE W OINUCaHHWE (U3MUCCKUX CBOWCTB 00pa3ioB
HEOPraHMYECKUX BEIIeCTB, HaOMoJcHHe (U3NYecKux (IUIaBJIICHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHUE W KOHJCHCAIUs BOJBI) U
XUMHYECKHX  (TOpEHHE  CBEYM, NPOKAIMBAHHE  MEIHOHW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKAaHWsS XUMUYECKHMX peakuuid (pas3noxkeHue caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHI C XJOPHIOM Oapusi, pa3ioKeHHEe
ruapokcuaa Menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE Kele3a ¢ PaCTBOPOM

conmu meau(1l), uzydenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHuTa,




¢wIbTpOBaHUe, BBIAPUBAHUE, AUCTHIULLUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH MTOBAPEHHOH COJIM, HAOJIOJICHUE Y ONTUCAHUE PE3yJIbTaTOB POBEICHUS
OIbITa, WUIOCTPUPYIOLIErO 3aKOH COXPAHEHMs MACChl, CO3JaHUE MOJCIIEU

MOJIEKYJ (IIAPOCTEPIKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — smeMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoze, Gu3nyecKrne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopona. CrocoObl
MOJTyYSHHsT KHUCIIOpOJia B JIA0OpPAaTOPUH W TMPOMBINUIEHHOCTH. Kpyrosopor

Kucnopoza B npupoje. O30H — ajuloTpoIHasi MOAU(DUKALUS KUCIOpoa

2.2

TemnoBoil 3 PexT XMMUUECKON peakuu, TEPMOXUMHUECKHUE YPaBHEHHUS, K30~
U SHAOTEpMHUUYECKUE peakuu. TomMBo: yroiab U MeTaH. 3arpsisHeHue BO3ayXa,

yCHJIEHUE TTApHUKOBOT0 3P QeKTa, pa3pylIeHrne 030HOBOIO CII0s

2.3

Bonmopon — snemeHT m mpocroe BemecTBo. HaxoskaeHue Bomopona B IIPHUPOZE,
¢u3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOMYYEHHS.

Kucnors! 1 conu

2.4

Mousipabiii 00bE€M Ta30B. PacuéThel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

duznyueckue CcBoWcTBA BOAbl. Boma kak pactBoputenb. PacTBOpBI
HaceimienHple 1 HEeHACHILIEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BELIECTBA B pPacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MPUPOJE M B KU3HU 4esioBeka. KpyroBopot
BOABI B TpUpoJie. 3arps3HeHHe NpUPOIHBIX BoJA. OXxpaHa U OUYMCTKa

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmdeckux coenuHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  coJieoOpa3zyromre (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HeconeoOpaszyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHIOB. HOqueHI/Ie OKCH OB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkiiatypa ocHoBaHUU. PU3NYECKUE U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyyenne ocHOBaHM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucnor. dusmdeckue u
XUMHUYECKHE cBoMcTBa KHUCIOT. Pan aktmBHocth MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3HUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITonyuenue conen




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COAECpKaHUS
KHCIIOpOJla B BO3JYyXE, IOIy4eHHE, COOMpaHME, paclO3HAaBAaHUE U H3YUYECHUE
CBOWCTB KHCJIOPOJAa, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIJIOBUSI BOBHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxapa), 0O3HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB W OIMCAHHE WX CBOWCTB, IIOJIyYCHHE, COOMpaHHeE,
pacro3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3auMOJEiCTBHE
Bozopoja ¢ okcuaoMm menu(Il) (BO3aMOXHO MCTIOIB30BAHUE BUACOMATEPUATIOB),
HaOmo/ieHue 00pa3loB BEIIECTB KOJMYECTBOM | MoJib, HCCIEI0BaHUE
OCOOCHHOCTEM pacTBOPEHHS BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMd (HAaTpUEM M KaJbI[HEM)
(BO3MOXXHO HCIOJIB30BaHUE BHJIEOMATEPHANIOB), OIpPEAEICHHE pPAcTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEI0OBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpacCKM HWHJIMKAaTOPOB B pacTBOpax KHCIOT U IIeJoYel, u3ydeHue
B3aumojieiictBusi okcuga menu(Il) ¢ pactBopoM cepHOM KHUCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3alku, OJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajula JpyrdUM U3 pacTBOpa COJIM, pEIICHue
9KCIEPUMEHTANBHBIX 33/7a4 N0 TeMe «BaxHelilmme kiacchl HEOPraHWYECKUX

COCITUHEHUI

[Tepuoanueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKU KIACCU(PHUKAMU XUMUYECKUX dieMeHTOB. llonatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHbIE U IIEJIOYHO3EMEIbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMmdoTepHbIe

OKCHUJbI U TUAPOKCHUIbI

3.2

Ilepuonuueckuii 3akoH. [lepruoandeckas cucteMa XUMU4YeCKUX 3iemMeHToB J[. M.
Menneneena. Kopotkonepuoanas H JUTMHHOTIEPUOIHAS dbopMmbl
[lepuonnueckoir cucrembl xumuueckux dneMeHtoB .M. Menzeneesa.
[lepuonpr m rpynmsl. PU3AYECKUN CMBICI MOPSAKOBOIO HOMEpA, HOMEPOB

Inepruoaa M rpyurIibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCcTaB aTOMHBIX AACp. H30TOmnHI. 3J'IeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20 XMMHYECKMX DJIICMCHTOB




IIepuonnueckoi cucremsl .M. Menneneesa. XapakTepucTuka XMMUYECKOTO

3JIEMEHTA 10 €ro MnoJjoxkeHuro B [lepuonnueckon cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aToMOB XHMMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB II0 TIpyIIIaM M IEPUOJAM.
3nauenue [lepumoauueckoro 3akoHa u [lepruoauueckoil cUCTEMbl XMMHUYECKHX
3JIEMEHTOB ISl pa3BUTHS HayKu W npaktuku. .M. MenneneeB — yd€Hblii U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XUMHUYECKUX 3JIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIEHOBOCCTAHOBUTCIBLHBIC pCaKkuum. HpOHGCCI)I

OKMCJICHHS M BOCCTaHOBJICHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O00pa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHWCTBUE THMIPOKCHAA IMHKA C PACTBOPAMH KHCIOT H
[IeJ0YeH, TPOBEICHNUE OIBITOB, WIIIOCTPUPYIOIINX HMPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBHUTEJIbHBIX peakluil (ropeHue, peakliuu pa3iokeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuit 3akoH. [lepuoguyeckas cucrema XuMU4Yeckux 3yemMmeHToB J[. M.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX 3JEMEHTOB IEPBBIX TPEX TEPHUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHH B COOTBETCTBHHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTEME U CTPOCHHUEM HUX aTOMOB

1.2

CTpOGHI/IC BCIICCTBA: BHIBI XAMHYECKOH CBSI3U. THITBI KPpUCTAJIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ peHIéTKI/I
H BUOa XHUMHYECKOH CBS3H. KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKJIATYpa HCOPIraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K  Ppa3JIMYHbIM Ki1acCcaM HEOPTaHNYCCKUX COGHHHGHHﬁ,

TCHCTUYCCKAs CBA3b HECOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XMuMHYECKUX peaklyid 10 pa3IuyHbIM MpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOUIMX B pPEaKLUU BEIIECTB, MO TemIoBoMy 3ddekrty, mo

H3MEHEHHUIO CTENeHEH OKHMCICHUS XUMHYECKUX OJICMCHTOB, IIO O6paTI/IMOCTI/I,




[0 YyYacTHIO Karaju3aTopa). OK30- U JHAOTEPMUYECKUE  PEaKIIUH,

TEPMOXUMHUYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIINU

1.4

[lonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusix. Iloustue o
TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [IoHITHE 0 XMMUYECKOM PaBHOBECHH.
@aKTopbl, BIUAIONIMNE HAa CKOPOCTh XHMHUYECKOH pEaKIWu M TIOJO0KECHUE

XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  pEaKLUH, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pPEAaKUUH C HCIOJIb30BAaHUEM METOAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIUTUYECKONW NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBszu. CreneHs auccounanuu. CUIIbHBIE U cllaOble 3JIEKTPOIHUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEéHHbIE HMOHHBIE ypaBHEHMs peakiui. CBoOWCTBa KHCIOT,
OCHOBaHMW ¥ COJIEM B CBET€ TIPEACTABICHHH 00 JJIEKTPOJIUTUUYECKON

nucconnarnuu. KauectBeHHble peakiiyiu Ha MOHBI. [[oHATHE O THAPOIU3E CoJen

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTAILTHYECKUX
pPEImETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTauioB (Tpadura U
ajMasza), CIIOXKHBIX BEIIECTB (XJIOpWIa HATPHUs); MCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOH peakIMu OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEHIECTB,  Ipolecca
JMCCOIMAIIIN  KUCIIOT, WIeJoYer u  colieii  (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIONINX TPU3HAKU
NPOTEKAHUs PeaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
00pa3oBaHWE BOJbI); OMBITOB, HUTFOCTPHPYIOIIMX HPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHUE, PEAKIMU Pa3JIOKEHHS, COCTUHCHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIIHii

Ha MOHBI; PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannel 1 ux coequHEHUS

2.1

061_[[215{ XapPaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
XapPAKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie u q)HSH‘leCKI/Ie CBOMCTBA IMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IOanI/I). XJ'IOpOBOI[OpOI[.

ConsHas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC, TPUMCHCHUC. I[eﬁCTBHC




XJI0pa ¥ XJIOPOBOAOPOJA HAa OpPraHM3M 4eJIOBEKa. BaxkHenume XJIOpUAbl U UX

HaxO0/JICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEepHbIE CTETNeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
NPOCTBIX BEIICCTB — KHUCIOPOAa W CEphbl. AJUIOTPONHBIC MOAU(DHUKAIIH
KHUCIIOpoJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)I/IBI/I‘-ICCKI/IC M XHMHYECKHE CBOMCTBA. OKCHI[I)I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(obmuMe Kak MpeAcTaBUTENS Kjacca KHCIOT U crenuduueckue). XUMUUYECKHe
peaknuu, JeKane B OCHOBE MPOMBIIUIEHHOTO Crioco0a MONyYeHHs CepHON
KHCIIOTHI. HpI/IMeHeHI/Ie. Conn cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-noH. HaxoxaeHue cepbl U €€ COeAMHEHUH B NpUpoae. XUMHYECKOe
3arps3HEHUE OKPYKAIOMIeH Cpelbl COCTUHEHUSMH Cephbl (KHCIOTHBIC OMKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS
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OO6miass xapakTepucTuka 3JeMeHTOB VA-rpymnmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTETIEHN OKUCIIEHUA. A30T, paclipocTpaHeHHEe B IPUPO/IE,
¢dbuznueckue U xumuueckue cBoiictBa. Kpyrosopor azora B mpupoje. AMMHAK,
ero (u3nyeckue U XMMHUYECKHE CBOICTBaA, MoiydyeHue U npumeHeHue. Comu
aMMOHUS, UX (U3MUEeCKMe M XHMMHUYECKHE CBOMICTBA, IpPHUMEHEHHE.
KagecTBeHHast peakiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTA, €€ MOJyuyeHHe,
(u3uYecKkne W XUMHUYECKHE CBOMCTBa (0OmME Kak MpEeACTaBUTENs Kiacca
KUCJIOT U crneuududeckue). Mcnonb3oBaHue HUTPATOB U COJEd aMMOHMS B
Ka4eCTBE MUHEPAJbHBIX yI0OpeHuil. XMMHUECKOe 3arpsi3HEHHE OKpY’Karollen
Cpezbl COEIMHEHUAMU a30Ta (KUCIOTHBIE IOK/H, 3arpsiI3HEHUE BO3lyXa, IOYBbI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu ochopa, GuzNUECKHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QGU3NYECKHE U
XMMHYECKHE CBOKCTBa, mosydeHue. lcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 3i1eMeHToB I[VA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MOIU(HKAIMK, paclpoCTpaHEHHEe B MpHpoJe, (U3NYECKUEe M XHUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B npuposae. OKcubl yriiepoaa,
X (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBME Ha XUBBIE OPraHU3MBI,

MOJIYUCHUC U IIPUMCHCHUC. DKOJIOTUYECKHE HpO6J'ICMBI, CBsA3aHHBIC C OKCHUJIOM




yraepoaa(lV); rumote3a rm00anbHOrO MOTETUICHUS KIMMaTa; MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE W XUMHUYCCKHE
CBOICTBa, TONyueHUEe M TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIAMHEHUSX
yriaepoga (MeTaH, 3TaH, OJTWJEH, AaleTWIEH, 3TaHoJ, TJMLEPHH, YKCyCHas
kuciora). Mx cocraB u xumuueckoe crtpoeHue. Ilonstue o Ouonormuecku
BAKHBIX BEILIECTBAX: XHUpax, Oelkax, yrieBoJax — U HMX pOJIM B KHU3HU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYeCKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IIOJIyY€HHUE U
npuMenenne. CoenuHeHUs KpeMHUsT B npupoje. OOmme mpenacraBieHus 00
okcuze kpeMHus(1V) u kpemHueBoit kuciaore. CUIIMKATBI, UX UCIOJIB30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeTOoH, Xene300eToH. I[Ipobrembr Ge3omacHOTO

HCIIOJIB30BaHUA CTPOUTECIIBHBIX MAaTCPUAJIOB B HOBC@JIHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: HW3Yy4YCHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHU/I-
WOHBI W HAOJIOJICHWE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(M3UYeCcCKre U XUMHYECKHE CBOMCTBA TaJIOTEHOB U UX COCAMHEHUHN (BO3MOXKHO
HCIIOJIb30BAaHNE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpa3liaMH XJIOPUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOpaslaMu cepbl W €€ COCAMHCHUSIMHU
(BO3BMOXXHO HCIIOJIB30BaHHWE BHUICOMATEPHUANIOB); HAOIIOJEHHWE TIpolecca
oOyriMBaHus caxapa IoJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3y4eHHUE XMMHYECKHUX CBOWMCTB pa30aBIICHHOW CEpHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHONW peakiuu Ha cynbpar-uoH ¢ HaOmoaeHue mpu3Haka e€
NPOTEKaHUs; 0O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEPHAIOB), 00pa3laMu
a30THBIX U (HOCPOPHBIX YIOOpEHUl; oyueHue, coOupanue, pacrio3HaBaHue H
M3YUYEHUE CBOWCTB aMMHaKa; MPOBEJICHUE KAueCTBEHHBIX pEakUWid Ha HOH
aMmMoHHMsT U (docaT-uOH H U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOH KUCIOTHI C M0 (BO3MOXKHO
UCTIONb30BaHUE BUJCOMATEPHANIOB); HM3yUYEHHUE MOJENed KpHUCTaNIMYECKUX
peméTok ammasa, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C TPOIECCOM

az[cop6u1/11/1 paCTBOpéHHLIX BCIICCTB AKTUBHPOBAHHBIM yrnéM n YCTpOﬁCTBOM




IPOTHBOra3a; IOJIyueHHEe, COOMpaHHE, PACIO3HAaBaHUE U H3YUYEHHE CBOMCTB
YIJIEKHCIOro Ta3a; IMpOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHBl U M3yYEHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIIEHHE C
MPOAYKIMEN CHJIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE IKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BakHeilne HeMeTaJUIbl 1 UX COEIUHEHU)

Mertannsl 1 ux COCANHCHUA

3.1

OO01ast XapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nosoxkenus B Ilepuonuueckoil cucreMe XUMHYECKUX d3iaeMeHToB .M.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTaul0B. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB
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duznyeckue U XMMHUYECKUE CBOMCTBa MeTauioB. O01IKe crioco0bl MOIy4eHUs
MeTayutoB. [oHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounpie MeTayuIbl: MoJoKeHHe B [lepumomnyeckoil cucTeMe XUMHUYECKHX
anementoB J[.MI. MeHnneneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue U XUMHUIECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIETOYHBIX METAUIOB M HX

COCTUHEHUN

3.4

Illenoyno3emMenbpHble  METalbl MarHuii W KajJbLMH: IIOJIOKCHHE B
[Tepuonnueckoil cucreme xumuueckux saeMeHToB JI.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojae. Pu3nUecKre M XUMHYECKHE CBOMCTBA
MarHus W Kajabliusg. BaxkHeilmume coeauHeHUs Kaiblus (OKCHUI, THIAPOKCHII,

conu). 2KEcTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHUMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa; HAXOXICHHUC B IIPHUPOICL. duznueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTCpHHC CBOMCTBA OKCHUJA U T HAPOKCHU A

AJIFOMHMHMHA

3.6

Keneso: monoxenue B [lepuogudeckoit cucreMe XuMUYeCKUx 3eMeHToB 1. M.
MeHeneeBa; CTpoeHUE aToMa; HaxOXJAeHWe B mpupone. Dusznueckue u
XUMHUYECKHe CBOMCTBa skeneza. OKcuipl, THApoKkcUasl u comu >kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U OTyUeHUE

3.7

XHUMHUYECKUMN SKCIICPUMCHT. O3HAKOMJICHUC C O6pa3HaMI/I MCTAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PEC3YJIIbTATOB KOPPO3UU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHICTBUSL OKCHAA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
KCIIOb30BAHUE BHJIEOMATEPHUAIIOB); HCCJICIOBAHUE CBOWCTB KECTKOM BOJIbI;
mmpoluecca TOpPEHMsI JKele3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, Kanblus, adroMuHus, uuHka, xeneza(ll) m xeneza(Ill), memu(1l);
HAOJII0JIEHHE U ONMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMM HATpPHs,
Kaausi M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMAaTEpHUAJIOB);
uccienoBaHie aM@QOTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THUAPOKCHUAA
LIMHKA; pEIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeie MeTansl 1

nX COCIUHCHU

XHUMHS M OKpYyXkKarolas cpeaa

4.1

HoBrie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCroiab30BaHrEe BELIECTB U
XUMUYECKUX peakmuii B ObITy. IlepBas momomp mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKOU TPaMOTHOCTH. XUMHYECKOE 3arpsA3HEHUE
okpyxkaromeit cpeasl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YTJICBOAOPOIOB (Yroyib, MPUPOIHBIM Ta3, He]PTh),

MPOIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHEe 00pa30B MaTepHalIoB (CTEKIIO, CILIABbI

MCTaJlJIOB, IIOJIUMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJbTyphl U MPaKTUYECKON
JEATEIbHOCTH YeJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMUHU CPEAN NJPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMECHTAJIbBHBIX U
TCOPCTUUCCKUX MECTOAAaX HCCICAOBAHUA BCIIECTB W HUIYUCHUA
XUMHUYECKUX peaKHI/II‘/’I; YMCHUE HCIIOJIB30BATh MOJCIN JJIA

0OBsACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATHHON NETETLHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMECHHBIMHA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
XAMHYECKOH HayKH, YTO MO3BOJHUT OOYYAIOUIUMCSI paccMaTpUBATh
XUMUIO Kak cepy cBoeit Oyymieit mpodeccnoHanbHON NeITeTbHOCTH
W ClleNiaTh OCO3HAHHBIM BBHIOOP XMMHH KakK MPOQHILHOTO IMpeaMeTa

IIpU NEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHUs

BJ'Ia,Z[eHI/Ie CHCTEMOM XWMHYECKUX 3HAaHUH H YMCHUEC IPHUMCHATH

CUCTCMY XUMHUUYCCKUX 3HaHPII>i, KOTOpast BKIIFOYACT:

2.1

BOXHEHIINE XUMUYECKUE IMOHATHSA: XUMHUYECKHHA 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BELIECTBAa, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHss), XUMHUYEcKas
peakuys, peakuuu COEIUHEHUS, PEAKIMU Ppa3JIOKEHHs, PpEaKUU
3aMellleHHs, peakuuu oOMeHa, TeroBod 3(dekT peakuuu, 5K30- U
SHIAOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAaccoBas JOJSA XUMHUYECKOIO
2JIEMEHTA B COEMHEHUH, MaccoBasi A0JI U MPOLICHTHAsI KOHLIEHTPaLUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMaA, 3JICKT’p0HHBII>'I cion aToMa, aToOMHas




opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJE€HTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTaJUIMYECKasl pelméTka (aroMHas, HOHHas, MeTajuInJyecKasi,
MOJIEKYJISIpHAsl), WOH, KAaTHOH, AHWOH, SJIEKTPOJUT M HEIJIEKTPOJIMUT,
IEKTPOIUTUYECKAsT  JUCCOLMAIMS, PpEakUMd HMOHHOro OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKluu,
CKOPOCTh XMMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METAJJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXpPAaHEHUSI MacChl,
nepuoauueckuii 3akoH JI.M. MeHnneneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOPHS

BHGKTpOHHTquCKOﬁ JUCCOoImManmn

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TIPAaBIIIBHO UCTIOIH30BATh H3yUCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YIOOpEHHs, METaUTbl M CIUIABHI,
MPOAYKTHl TEpepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIJIEBOJIOPOJIOB
(yras, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIECBOJOB
JUTsl OpraHU3Ma YelIOBEeKa; YMEHHE TPOrHO3UPOBATh BIIMSHUE BEIIECTB
U XMMHUYECKHUX TIPOIIECCOB HAa OPraHWU3M 4YeJIOBEKa U OKPYKAaIOIIYIO

IPUPOJIHYIO CPEy

3.2

YMCHUC HUHTCIPUPOBATH XHUMUUYCCKHUC 3HAHUSA CO 3HAHUSAMH OPYTUX

y‘IC6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTbI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaLII/II/I
10 XHMMHH (Haqua;I U HAY4YHO-NOIIYJIIpHAaA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBpAIICHUAX n MMPaKTUICCKOM MNPUMCHCHUHN 151 YMCHHC

HCIIOJIB30BaTh €€ s peuicHus y‘Ie6H0-H03HaBaTeJ’IBHLIX 3aaaq

Bnagenne ocHOBaMH IIOHATHHHOIO armapara U CHMBOJHMYCCKOI'O

A3bIKa XMMHUHU OJI COCTaBJICHUA (I)OpMyJ'I HCOPraHn4YeCKux BCLICCTB,




YpaBHEHUN  XMMHUYECKUMX  pPEaKUHMi; OCHOBAMH  XHMHUYECKOU

HomeHknarypsl (IUPAC u TpuBnanbHOi)

YMeHue oOBSCHATH CBsI3b MOJOXKEHUA 3j1eMeHTa B Ilepuomudeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHMS aTOMOB
XMMHMYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOlee Yucio
JIEKTPOHOB), PACIPEAEIECHUEM NIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NepruoaoB, Kajivuid U KaJIbIIUA

[IpencraBnenue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWMCTB
XUMUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEeKTPOOTPHUIATEIHHOCTD),
MPOCTBIX © CJIOXHBIX BEMIECTB OT TIOJOXKEHUS DJJIEMEHTOB B
[Tepuomnueckoid cucreme (B MaiblX TEpHOJAX H  TJIABHBIX

MOArpyINIax) ¥ 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYECKHE DJIEMECHTHI

7.2

HCOPraHNMYCCKUE BCIICCTBA

7.3

XUMHUYCCKUEC PCAKINHN

YMeHue onpeaensTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCIICHUA XHUMHUYCCKUX DJIEMCHTOB, 3apsn

HOHa

8.2

BHUJI XUMHYECKOW CBSI3M W TUI KPUCTAJIMYECKON CTPYKTYyphl B

COCIMHECHHUAX

8.3

XapakTep cpeibl B BOAHBIX PACTBOpPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIHNTEIIb U BOCCTAaHOBHUTCIIb

VYmenune XapaKTCPHU30BaATb (I)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOpOA, O30H, BOAOPOH, rpadur, aamas,
KpeMHHH, a3or, docdop, cepa, XJIOp, HATPUW, Kajaud, MarHui,

KaJIbIIMH, aTFOMUHUH, JKEJIe30)

9.2

CIIOKHBIX BEILECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOJA,
aMMHaK, XJOPOBOIOPOJ, CEPOBOJOPOI, OKCHABI M THIPOKCHIBI
metamoB [-ITA rpynn, amomunusa, meau (II), munka, >xenesa (II u
I1I), oxcuasr yraepoga (I u IV), kpemuus (IV), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30oTHCTas, a30THas,

tdocdopnasi, yroiapHasi, KpeMHUEBask KUCIOTA U UX COJIH)

9.3

MIPOTHO3UPOBATH n XapaKTCpU30BaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOKXHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUsI PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOUIUX XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
' (Tpymin) HEeOpraHU4YeCKUX BEUIECTB
10.4 MOATBEPKIAIOIIUX T€HETHUECKYIO B3aMMOCBSI3b MEXKIY HUMU
11 YMeHue BIUUCITh (IPOBOAUTD PACUETHI):
11 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYIO M MOJIIDHYIO MAaccChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMUYECKOI'0 AIEMEHTA B COCTUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 M0 YPaBHEHUSM XWMHUYECKUX pPEaKIHid W HAXOIUTh KOIUYECTBO
' BELIECTBA, 00bEM M MacCy PEeareHTOB WM IPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMM  HAy4yHOro TMoO3HaHus  (HaOmroneHue,
11 U3MEpEHNE, SKCIEPUMEHT, MOJEIMPOBAHHE) IIPU U3YUEHHUHN BEILECTB U
' XMMHMYECKUX SBICHMH; yMeHHe chopMynupoBarh mpolieMy U
IIPEUIOKUTH IYTH €€ peleHus
122 0e3omacHOil pPabOThl C XUMHUYECKMMH BEIIECTBAMM, XUMHUYECKON
' 1OCYy 101 U 1ab0paTopHBIM 000PYI0OBAHUEM
IIpaBUIIaMH 0€3011aCHOr0 OOPAIIEHUs C BEIECTBAMU, HCII0b3yEMbIMU
B ITOBCEIHEBHOMN XU3HH, IPaBUJIaMH TIOBEJICHUS B LIEAX cOepexeHus
13 3JI0pOBbsl M OKpYXarollled NpUPOAHOM cpenbl; MOHUMAaHUE Bpena
' (omacHOCTHM) BO3JEHCTBHSI Ha JKHUBbIE OpPraHM3MbI OIPEACIEHHbBIX
BEIIIECTB, COCOOOB YMEHBILEHUS M MPEJOTBPALICHUS MX BPEIHOIO
BO3JICUCTBUSA
3 Hannyue mpakTHYecKMX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CJICAYIOMIMX XUMUYECKUX IKCIEPUMEHTOB:
131 U3y4eHHUE U ONHMCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOLIUE MPU3HAKY IIPOTEKAHNUS XUMUUECKUX PEaKIIMM

13.2

U3y4deHHe CII0cO00B pa3/ieNieHNs cMecel

13.3

MIOJIyYEHHE KHUCIOpOAa M H3YUYEHHE €ro CBOMCTB; IOJIY4YEHHE
BOJIOPOJa ¥ HU3YUYEHHUE €ro CBOMCTB; MOJIy4EHHUE YIJIEKUCIIOrO ras3a u

N3YUYCHHUC CTO CBOﬁCTB; IMNOJIY4YCHHUEC aMMHAKa U U3YUCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (Jrakmyca, METHUIIOpaH)Ka 51
(dbenondranenna) I ONMPENCIICHHUS XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0OYEN

13.6

HCCIEIOBAHUE W  OMNHCAHUE CBOWCTB HEOPraHWYECKMX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICUCTBHS KHCIOT C METaJLIaMH,
OKCHJIAMH  METAJUIOB,  PACTBOPUMBIMA M HEPACTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMHM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIL;
BBITECHEHHE OJIHOTO MeTajla JIpYyrMM M3 pPacTBOpa  COJIM;
nccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUIIOB ATIOMHUHHUS H

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIC KJIacChI
HEOPTaHHYECKHX COCIMHEHHUI; «INEKTPOTUTHYECKAS
Iucconuanysgy; «BakHeHIIne HeMeTaUIbl M  HUX COCIUHEHUS;

«BaxuenIme MeTalIbl U UX COCIUHEHUI

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKH
NPOTEKAHUsI PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC pEaKIUh Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpOMHI-,
nomua-, cyiaedar-, docdar-, KapOOHAT-,  CHUIUKAT-aHHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbIUs, aJIFOMUAHUS,

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

14

YmMmenue:

14.1

IMPEACTABJIAAITE  PE3YyJIbTAaThl SKCIICPUMCHTA B (1)opMe BBIBOOB,
JA0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJATL SMIIMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATDH CBA3U MCKAY PCAJIbLHO Ha6J'IIOI[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOAAINIUMHA B MAKPO- 1 MUKPOMUPC,

OOBSICHATH IMIPpUYNHBI MHOF006pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue dieMeHTbl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIOXKHBIC BCIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocuTelIbHAs aTOMHAs Macca.
OTHOCHTENLHAS MOJICKYJIsIpHas Macca. MaccoBas J0J XUMHUYCCKOT'O 3JIEMCHTA

B COEIMHEHNH

1.5

KonnyectBo BemectBa. Mons. MomspHas Macca. MouspHbiii 00BEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €IUHHAI] BEICCTBA

1.6

dusnyueckrie 1 XUMHUUYECKHE SBICHUS. XUMHUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMs MAacChl BEeleCTB. XUMHUECKHUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuwomnueckas cucTeMa XUMHYECKHX 3JIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux snemeHToB .M.
MengneneeBa. Ilepuoasl u rpynnbl. @U3MYECKUN CMBICT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aroMHbIX siaep. M3otombl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

[Tepuonnueckoit cucremsl J[.1. Menaeneena

23

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX DJIEMECHTOB IICPBBIX TpéX
Iepuoa0B, KallkA, KaJbLHA (pazu/lyca dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTAVIMYCCKUX MW  HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAMHECHUM B
COOTBCTCTBHHU C IIOJOXKXCHHEM JJICMCHTOB B HepnonnquKoﬁ CHUCTEMEC H

CTPOCHUCM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
9J'IeKTpOOTpI/II_[aTCJ'ILHOCTI> XUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PpEHIETOK (aTOMHas, WOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHUYECKON CBA3ZU

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemIeCTB. Hemertambl U ux

COCAMHCHNA. Mertannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKUX COCIWHEHUH: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHBbIC) u
HecosieoOpasyromye; OCHOBaHMU (IIENOYM W HEPACTBOPHMEBIE OCHOBAHHSA);
KACIOT  (KUCIIOpOJCOAep)KAaIe ¥  OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); coJiel (CPEHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPOJIA, XJIOpa, KHCIOpoia, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnueckrie W XUMHYECKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJUIOB: JINTHA,
HaTpusd, KaJlud, Marovud U KajlbLWA, aJIIOMUHHA, KCEIIC3a. BHCKTPOXHMI/I‘ICCKHI;'I

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUU HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

dusznveckue U XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [Tomyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

XuMudeckrue CBOMCTBA OKCHIOB: MeTauioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(ll, II). [Tonyuenne okCHUIOB METAIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAaHUM U amM(pOTEpHBIX TMAPOKCHIIOB (HAa IpUMeEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomydyeHue ocHoOBaHuUN U

aM(pOTEepPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKUE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOHM, CEPOBOJOPOJHOM,
CEpHHUCTOM, CepHOM, a30THOU, (hochopHO, KpeMHUEBOH, yroiabHOH. OcoObie
XMMHUYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U A30THOM KHUCIOT.

HOHy‘leHI/IC KHCIIOT

4.9

OO0ume xuMHYecKke cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOAa, KHCJIOPOAdd, aMMMHAKA,

YTJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKa, cepHoﬁ U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIYUCHUA MCTAJJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XMMHUECKUX PeaKkUUil 10 pa3InyHbIM IpU3HAKAM: 110 YUCIy U
COCTaBy YYAaCTBYIOIIMX B PEAaKIHWU BEUIECTB, MO TemioBoMy 3ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMHUYCCKHX JICMCHTOB

5.2

TernoBoit 3G GeKT XUMHYECKON pEaKIiy, TEPMOXUMHUYECKHE YPaBHEHHU. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA
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OKHCANTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENIN U BOCCTAaHOBUTEIH.
IIponeccbl  OKuCIIEHHMST M BOCCTAQHOBJCHMA.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEIILHOBOCCTAHOBUTECIILHOM pCakuuun

5.4

Teopust AMeKTPOIUTHIECKON qucconuauu. KaTHoHbI, aHHOHBI. DIEKTPOJIUTHI U

HEOJICKTPOJIMUTEI. CunbHBIE U c1a0bIe SJICKTPOJIMTHI. CreneHb JUCCOoMaln

5.5

Peakiun monHOro oOMeHa. YCIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJTHBIE Y COKPAIlEHHBIE HOHHBIE YPAaBHEHUS PEaKIUN

XHUMHS ¥ OKpYyXarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOW >KM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHUE BELIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HepBaﬂ IIOMOIIb TP XUMHYCCKHUX 0XKOraX MU OTPaBJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE  OKpY’Karolled cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALICHUS
[Ipenenbuas pomyctumas koureHTpamus BemiectB (ITJK). Pomp xumum B
pELIeHUH HKOJIOTMYECKUX Mpobiem. YcuieHue mnapHUKoBOro 3ddekra,

PaspymeHrue 030HOBOI'o CJ10sd

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHHSI U MX COSAWHEHHN B
OBITY, MEIMIIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB M CIJIAaBOB (CTalb, YYryH, AIOpaTlOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH X COeAMHEHU. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CII0COOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoaHble HCTOYHUKU YIIIEBOAOPOJOB (Yrojib, MNPUPOIHBIA ra3, HedTh),

IPOAYKTHI UX TiepepaboTKu (OEH3HH), X POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OpPraHMvYCCKUX BCHICCTBAX KaK O COCIUMHCHHAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, alCTUJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[TonsiTHE 0 OMOJIOTMYECKU BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YHJIEBOAAaxX — U UX

POJIF B ’KU3HHU YCIIOBCKA




PacuéTnr:

7.1 o GpopmysiaM XUMHYECKUX COSTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET






