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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro npeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIed cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABIINBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpPUPOBaHHUE IIO
paznenaM M TeMaM MPOrpaMMbl MO XHMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA  y4eOHOro mporecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYaroumxcs, ONpenensieT BO3MOXKHOCTH —MpeaMeTra  JUls
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJiel U3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM MJigs (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4Jaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMbIe XHMMHUEH MPEICTaBICHUS O B3aUMOIPEBPALIECHUIX
SHEPIrUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YJarOIINXCS;



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

JlanHble HampaBieHUsT B OOYUYEHHMU XUMHUHU OO0ECHEeUMBAIOTCS CreUU(PUKON
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-MOJIEKYJISIPHOTO 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 knacce» u «Pusnka. 7 Kiacey.

[Ipy wW3ydeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
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 TPUMEHEHUH 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 €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

IlepBoHaYaIbLHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmysa. BareHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs macca. MaccoBas J0Ji1 XMMHUUYECKOTIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHHE U OINHCAHUE
GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHUE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3lo’KeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHUE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpPOCTOe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. 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 DSHAOTEPMUYECKUE peaKUWH. 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 CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Krnaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

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

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

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

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
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(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.
OKHuCIUTETBLHO-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.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. 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  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(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.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: 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 PEaKIMH, 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.

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



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd 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.

Xumuueckuii 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 ~ MPUMEPHl  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
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras 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 TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ NOoJydeHue, PU3MUEeCKHEe U XUMHYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GuUMUECKUE M XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka aneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKAIIMK, PACIpPOCTpaHEHUE B MpUpoje, (UIUYECKHE U XHUMHUYCCKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriaepoaa B npupoje. OKCUabl yriiepona, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1700aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
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 (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajloreHOoB M UX COCAWHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
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 Ccyibdar-
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 U3ydeHHE 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-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast 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 xelne3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOW JXKM3HHM 4elloBeka. 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 00pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, 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

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMHI 00YyUYatOIIUXCSl.

JInuHOCTHBIE  pE3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UYHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIIECTBRA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEIbCKON, TBOPUECKOW U JpPYrux  BUOAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOM Y4YeOHOUW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTUs HAYKH W COCTABIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOII0IaeMBIX TPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 POodECCHi U TpyJa pa3IudHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBECHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEIIHON MPOpeCCHOHAIBHON IESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, MTOHUMAaHNUE LIEHHOCTH 370POBOTO 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,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



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-CIIEJICTBCHHBIC 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,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

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-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, 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  HMCHOJIb30BaHUSI 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 3ajJlaBaTh BONpPOCHl (B XoAe jAuaiora U (Wiu) JUCKYCCUHU) TIO
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 koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

® PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peaxius, KiacCUuPUKamus peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakuuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS U HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSi3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

® [UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

® ONpeNeNsTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKHUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepuwoamueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

® ONUCHIBAaTH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS ATOMOB



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

e KJIAacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHUYECKUE peakuuu (MO YUCIy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

® [IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3ABUCHMOCTH OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpALEHUN B
Pa3TUYHbBIX YCIOBUSX;

® BBIUWCIATH OTHOCHUTEIIBHYI0 MOJIEKYJSIDHYHO W MOJSIPHYIO  MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o (opmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON pPEeaKIUu;

® [IPUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEILHON NEATEeIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEeOBaThb  MpaBWIaM  TOJIb30BaHHMS ~ XUMHUYECKOW  MOCYAOM H
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
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
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonuy oOyueHus B 9 kjacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JOJHKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCSA YMEHUM:

® packpblBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHATHA: XUMUYECKHU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHUOH, IPOCTOE BELIECTBO,
CIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(pdexT
peakuud, MOJb, MOJIIpPHbIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE 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 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO0 COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIacCy COeAMHEHUU 1o (opMyram, BUI XUMHYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, METAUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPaxX HEOPTaHWYECKUX COCIUHECHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEepU30BaTh
Tabinunyto ¢opmy Ilepuonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyaTh TOHATUS «TrjaBHas noarpynmna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX TI0 DJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalibIX NEPUOJ0B U IVIABHBIX MOJCPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBa,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENUPUUECKUEe XUMUUYCCKUE
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  PEAKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyie
COCIMHEHMsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XMMHUECKON pPeaKIInu;

coOnmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyaod U
nabopaTopHbIM OOOpYyIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB 10 TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyiabpar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCcTBOpPaxX HEOPraHWYECKHUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIBFHON AESTEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HAOJIIOICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (pEeaslbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBanue KoandyecTBOo 4acoB
Ne iieKTpoHHBbIE (L poBbIEC)
pa3iesioB U TeM KonTpoJsbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMporpamMmabl padoThI padoThI
Pasznea 1. IlepBoHavajibHbIe XUMUYECKHE MOHATHS
XUMHST — BaKHast
00J1acTh
1.1 €CTECTBO3HAHUSA U 5 2 bubmmorexa HOK
' . https://m.edsoo.ru/7f41837c
MPaAKTUYECKOI
NeITEIbHOCTH YeI0BEKa
12 BemiectBa u 15 1 bu6anorexa IIOK
' XHUMHYECKUE PEeaKIINH https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. Baxkneiinmue npejacra

BUTEC/IN HECOPraHU4E€CKUX BCIIECTB

51 Bo3ayx. Kucnopon. 6 but6mmoreka IIOK
[TousiTue 06 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Illoustue o 8 1 bu6anorexa [JOK
KHCJIOTaX M COJISX https://m.edsoo.ru/7f41837¢c
2.3 ﬁzﬁiﬁ:fg o 5 1 1 bubmrorexa LIOK
https://m.edso0.ru/7f41837c
OCHOBAHMSX
2.4 OcCHOBHBIC KJIaCChI 11 1 1 bu6anorexa [JOK



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

HCOPraHN4YCCKUX

COEIUHEHUN

https://m.edsoo0.ru/7f41837c

Hroro no pazneny

30

Paspnea 3. llepuoanueckuii 3axoH u [lepunoanueckas cucrema xumu4eckux jemeHToB [I. M. MenpaesieeBa.

CTpoeHue aToMoOB. XMHUYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE P€aKIInu

[lepnognueckuii 3aK0H
u Ilepnoanueckas

31 CHCTEMa XMMHUUYECKUX 7 bu6anorexa IJOK
snementos /1. U. https://m.edsoo0.ru/7f41837c
MenneneeBa. CTpoeHue
aToMma
XuUMHYECKas CBSI3b.

39 OKHCIIUTEIIHBHO- g bu6anorexa IIOK
BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/7f41837¢
peaxkiuu

bubnuoreka [JOK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837c
PezepBHOE BpeMms 3 bubmiorewa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME



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

9 KUIIACC

KosmuecTBo yacoB JIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
Konrposbnsie  IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBareJibHbIC
padoThI padoThbI
pecypcsl
Paspnen 1. BemecTBO M XMMHYECKHE PEAKIMH
I1 0
11w cononnen pavteron | S 1 EuGmioresa LIOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuoreka [JOK
' XUMUYECKHX PeaKIuii https://m.edsoo.ru/7f41a636
C)
1.3 ;IIS(I:((TP EZH:I:I{;;;\EEI‘ICCKHG 8 1 1 Bubmmorexa LIOK
' AHICCONHARIT. https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Utoro no pazneny 17
Pa3ges 2. HemeTa/sIBI M UX COCTHHEHUS
2.1 O6maﬂe:zpaKaT e: H: TH:)( . VIIA 4 1 brbmorexa OK
: XUMUYECKUX PJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynnsl. I'asorenst
., OO6mrast xapaKTepUCTHKA in . BuGmorexa LIOK
: K -
HAMITECIHX BHCM,?HTOB https://m.edsoo.ru/7f41a636
rpynmbl. Cepa v €€ COeTUHEHUS
2.3 OO0mr1ast xapaKTepUCTHKA 7 1 bubnuoreka [JOK



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

XUMHUYECKUX 3JI€MEHTOB VA-
rpynnsl. A3ot, pochop u ux
COEIMHEHHUS

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

OO61ast xapakTepucTHKa

XUMUYECKHX 3J1eMeHTOB |V A - bu6anorexa [JOK
2.4 . 8
IPYMIbL. YTICPOJ U KPEMHHHA 1 https://m.edsoo.ru/7f41a636
UX COCIUHCHUS
Uroro no pazneny 25
Pa3zgen 3. Metajabl M MX COeTUHEHHUS
bu6anorexa IIOK
A i 4
3 Obupte CROACTES METaIoB https://m.edsoo.ru/7f41a636
39 BaxHneiimue MeTaibl 1 UX 16 bu6anorexa IIOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus u okpyskamoniasi cpeaa
41 BemecTBa n maTepuaisl B 3 bubmmoreka IIOK
' JKU3HH Y9EJIOBEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
P 3 bubmmoreka [JOK
CSCPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
N KoauyecTBo 4yacos JIEKTPOHHbIE M (pPOBHIE
o Tema ypoka Beero Kontpoabnsie | Ilpakruyeckue | 00pasoBaTe/ibHbIE
padoThI padoThI pecypchl
[Ipenmer xumun. Posib XxumMuu B
1 YKU3HM YesioBeka. Tena u 1 bubnmoreia LIOK
https://m.edsoo.ru/ff0d210c
BEIECTBA
) [TonsiTe 0 MeTOaX TTO3HAHUS B 1 bubnuoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTrueckast padora Ne 1
3 «IIpaBuna paboTsl B 1abopatopuu 1 bubnuoreka [JOK
U IpUEMBI OOpaIeHHUS C https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYIOBAHUEM
4 YucTtele BeniecTsa 1 CMECH. 1 bubmmoreka IIOK
Crioco0ObI pa3zesieHus: CMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrdeckas pabora Ne 2
) «Il’)asneneHHe cﬁeceﬁ (Ha mpumepe 1 brbmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKU [MOBAPEHHOW COJIM)»
6 ATOMBI U MOJIEKYJIbI 1 brbmorexa LOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYCCKHE JIIEMEHTHI. 3HAKH 1 bu6anorexa [JOK
(CUMBOJIBI ) XUMUYECKUX https://m.edsoo.ru/ff0d2be8



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

DJICMCHTOB

8 [IpocThie U ClIOXKHBIE BElECTBA bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJNEKYJIIPHOE YUEHUE Bubmmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa
BelecTB. Xumuueckas Gopmyiia. bubnuoteka [JOK
10
BaneHTHOCTH AaTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIECMEHTOB
OtHocuTenbpHAs aTOMHAs Macca.
11 OTHOCUTENBHAs MOJIEKYJIIpHAsS bubimorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas qojis XUMHYECKOT O bu6anorexa IIOK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTtBa. Moiib. bu6anorexa IIOK
Mounsipaas Macca https://m.edsoo.ru/ff0d5230
14 dU3nyecKknue U XUMAYECKHUE bubnuoreka [IOK
sBIICHUS. XUMHYECKast PCaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haky U yciioBUs NMPOTEKAHUS bubnuoreka [JOK
XUMUYECKHUX peaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl bubmmoreka [JOK
BEIIECTB. XUMUYECKHE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrlunciaeHust KonuuecTBa, MacChl bu6anorexa [JOK

BEILIECTBA 10 YPABHEHUIM

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

XAMUYECKUX pEeaKui

Knaccuduxanus XxuMuaeckux

18 peakiuit (coenMHeHus Bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pa3liokKeHus, 3aMeleHUs], OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIOIIEIUCT. O60gﬂ_leHI/Ie " bubmmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3allusl 3HaHUH
KontponbHas pa6ota Nel mo Teme
20 «Be;pecma u )I()I/IMI/IIICCKI/IC bubamorexa [HOK
https://m.edsoo.ru/ff0d4290
peaKIum
Bo3ayx — cmech razos. CocrtaB
21 Boszlgxa. Kucnopog — anemeHt u bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznyeckrue 1 XUMHUIECKUe
99 CBOMCTBa KHCTOpoa (peakiuu bubnuoreka [JOK
okucienus, roperune). [Toustre 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObl OTy4eHUs KUCIOPO/ia B
93 nabopaTopuu u bubnuoteka [JOK
POMBIIIEHHOCTH. [IpuMenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOJia
TernoBoit 3ghekT xuMudecKoin BuGniorexa [IOK
24 peaKkiuu, IOHSITHUE O

TCPMOXUMHUUYCCKOM YPaBHCHHUU,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3K30- ¥ SHJO0TEPMHUYECKUX
peaKuusx

Tomnuso (HEPTH, yrojib U METaH).

bu6anorexa [JOK

2
> 3arpasHCHHC BO3YXa, CIOCODH! https://m.edsoo.ru/ff0d4c4a
€ro MPEIOTBPAIICHHS
[Ipaktuueckas pabora Ne 3 o
teMe «[lonyuenue u cobupanue bubnuoteka [JOK
26
KUCJIOPOJIa, U3YUYCHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
B -
27 newcermo. Haxonnemien buGmorera LIOK
HIECTEO. 8 https://m.edsoo.ru/ff0d4ddo
IPHUPOJIC
o
28| cnolictsa notopor. Mpmvesce biGorera LIOK
AOPOAR- TP https://m.edso0.ru/ff0d4ddo
BOJIOpO/Ia
29 [TonsiTHE O KMCIOTaX U COJISIX bubmioreia LIOK
https://m.edso0.ru/ff0d50d2
30 Crnioco0sI oJTy4eHusT BOJOPOia B but6mmoreka IIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
TEM JydeHUE U COOMpaHH
Y par https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YUCHHUE €TO CBOMCTB
39 MounsipHbIii 00BEM Ta30B. 3aKOH bubnuoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brranciaenus o0b€Ma, KoudecTBa
BEIIIECTBA T'a3a M0 €ro U3BECTHOMY

bu6mnorexa [JOK

33 KOJIMYECTBY BEIIECTBA WU https://m.edsoo.ru/ff0d55a0
00BbEMY
Brruncnenust 005EMOB ra3oB 1o

34 YPAaBHEHHUIO PEAKIIMM HA OCHOBE bubnmnorexa [IOK
3aKO0HA 00BEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
razoB

35 du3nyecKkue ¥ XUMUYECKHUE bu6anorexa IIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [lonsTre 006 bubmmoreka IIOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.

37 Hacrpimienabie 1 HeHACBIIIIEHHBIE bu6anorexa IIOK
pacTBOpBl. MaccoBas 10715 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PAaCTBOPE
[Ipaktuueckas pabora Ne 5 o
teme «IIpurotoBieHue pacTBOpoB bubnmnorexa [IOK

38 . . .

C OoTpeeIEHHOM MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BEILIECTBA»

39 KonTtponsnas pabora Ne2 o teme bubnuoteka [JOK
«Kucmopona. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Okcuasl: cocTaB, Kiaaccuukamms, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HOHy‘IGHI/Ie U XUMHUYCCKHEC

41 CBOMCTBA KHUCJIIOTHBIX, OCHOBHBIX U bubnuorewa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCUIOB
42 OcHOBaHHUS: COCTAB, bubmmoreka IIOK
K1accuuKaIys, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne U XUMUYECKHE bubnmnorexa [{IOK
CBOICTBA OCHOBaHHMIA https://m.edsoo.ru/ff0d67ca
KucnoTtsl: cocras, bu6anorexa IJOK
44
Kaaccu(UKaIMs, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne U XUMUYECKHE bubamnorexa [IOK
CBOMCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa
46 cnocoébll3 I'IIE)JIy‘I)GHI/I}I XI/IMI/I‘IZSKI,/IC bubnuoreia LIOK
. ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[TpakTudeckas padora Ne 6.
47 Pemenne skcnepuMeHTAIBHBIX bubnmnorexa [IOK
3a1a4 110 reMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHEHUI
['eneTnueckas cBsA3b MEXK
48 KJ1accamMu HGOpFaHI/I‘{eCKHI;y bubmoreia LIOK
. https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O06001IeHNE U CUCTEMATH3AITHS bubmoreka [JOK
3HaHUHN https://m.edsoo.ru/00ad9cb2
50 Konrtponbnas padota Ne3 no teme bubnuoreka [JOK
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"OCHOBHBIE KIaCChI
HEOPraHUYECKUX COCTMHEHUM"

https://m.edsoo.ru/00ad9ela

[TepBble MOMBITKH KIacCUDUKALINU

bu6anorexa [JOK

5l XHMHUYECKHUX 2JIEMEHTOB. [ToHsITHE httos://m.edsoo.ru/00ad9ffa
0 rpynmnax CXOJHbIX 3JIEMEHTOB
[lepuognueckuii 3aK0H U

59 Ilepnoguyeckas cucrema bubnmnorexa [IOK
XUMHYeCKuX daemenToB /1. 1. https://m.edsoo.ru/00ada52c
Menpneneena

53 [lepurobl, rpymnmbl, HOATPYIIIIHI Bubmuorexa LOK

’ ’ https://m.edsoo.ru/00ada52¢

54 Ctpoenue aromoB. CocTaB bubnuoreka [JOK
aTOMHBIX siiep. M30TorbI https://m.edsoo.ru/00ada342
CtpoeHnue JeKTPOHHBIX 000JI0UeK

55 aTOMOB 3JIEMEHTOB bu6anorexa IIOK
[eproanueckoit cucremsr . . https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUYECKOTO

56 3JIEMEHTA TI0 €r0 MOJIOKEHUIO B bubmmoreka [JOK
[Tepuognyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue I[leproanueckoro Bumorexa LIOK

o7 3aKOHA JUISI Pa3BUTHS HAYKH U

npaktuku. [{. 1. MenneneeB —

https://m.edsoo.ru/00ada96e
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YYEHBIN, NIEIATOT U TPAXKIaHUH

DAEKTPOOTPHUIATEIIBHOCTH ATOMOB
XUMHYECKUX DJIEMEHTOB/

bu6anorexa [JOK

>8 Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/00adaab8
paboTta
59 HMonHas xuMuueckas CBSI3b bubnmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipuas bubnmnorexa [{IOK
XUMHYECKAS CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenonsipHas bubamnorexa [IOK
XUMHYECKAS CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHS bubnuoreia LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTEIIHBHO- bu6anorexa IIOK
BOCCTAHOBHUTEIbHBIE PEaKIIUN https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
KontponbHas padota Ned o teme
65 «CTpr))eHI/Ie aT(I))Ma. Xumuieckas brbmmorexa LOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 Pesepsublii ypok. O0001IeHNE U bubmmnorexa [{OK
CHUCTEeMAaTH3allns 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBubiii ypok. O00011IEHNE U bubnuoreka [JOK

cucTeMaTHh3anusa 3HaHUH

https://m.edsoo.ru/00ad9ch?2
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68 Pesepsublii ypok. O000111€HHE U 1 bubnmnoreka [{OK
cUCTEeMaTH3allus 3HAHWUHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosun4ecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

Jrj;-,n Tema ypoka Beero Kourpoasubie IIpakruueckue = 00pa3oBaTe/IbHbIE
padoThI padoThI pecypchl
IIeproanueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bu6anorexa [JOK
XUMHYeCKuX daemenToB /1. 1. https://m.edsoo.ru/00adb59e
Menpneneena
3aKOHOMEPHOCTH B U3MCHECHUH

2 CBOMCTB XII?IMI/IPIGCKI/IX 2JIEMEHTOB 1 bubmmorexa IOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX IEPUOIOB
Knaccudukanus u
3 HOMGHIjI)aTy;a HEOPraHUYECKUX 1 Bubmmorexa [IOK
https://m.edsoo.ru/00adb7e2
BEIIECTB

4 Buaer xumMmnueckou CBSI3U U THUIIBI 1 bubmmoreka IIOK
KPUCTAJUTMUYCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padota Nel o

5 teme «lloBropenne u 1 1
yTIIyOJICHUE 3HAHUH OCHOBHBIX
pazaesnoB Kypca 8 kiaccay
Knaccnii)HKauHﬂ XUMHUYECKHUX BuGniorexa [IOK

6 peaKkiuil o pa3IuYHbIM 1

MpU3HAKaM

https://m.edsoo.ru/00adbch0
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[TonsTe 0 ckopocTH
XUMHU4YECKOU peakuuu. [Tonsarue

bu6mnorexa [JOK

! O TOMOTEHHBIX U FeTePOTCHHBIX https://m.edsoo.ru/00adbe9a
peaKkIusax
[TonsTHE O XMMUYECKOM
paBHOBecuU. DAKTOPBI,
BJIUSIIOIIME HA CKOPOCTh bubnmnoreka [IOK
8 y
XHUMHUYECKOM peakinu u https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS
9 OKHUCIUTENIBHO- bu6mmoreka IIOK
BOCCTAaHOBHUTEIIbHbBIC PEaKI[UH https://m.edsoo.ru/00adcade
Teopus 3IEKTPOITUTHIECKON
10 III/ICSOI_II/IaIII/II/I.pCI/IJILHLIe u bubmorexa OK
https://m.edso0.ru/00adcd68
ci1a0ble AJIEKTPOJIUTHI
11 HNouHbie ypaBHEHUS peaKIInii Bubanorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE
12 MpeACTaBICHUA 00 bubmmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON
JTUCCOLUALIN
XUMHUYECKUE CBOI/ICT]ja CoJIei B BuGmorexa LIOK
13 CBETE MpeJICTaBICHUI 00

3JEKTPOJIUTHUECKOU

https://m.edsoo.ru/00add8b2
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Jucconuanmuun

14 [TonsTue o rugponnse cosei bubmorexa OK
https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U CUCTEMAaTH3aIHs bubmmoreka IIOK
3HAHMH https://m.edsoo.ru/00addd12
IIpakTrueckast padora Ne 1.
16 «IfemeHI/Ie C)KCHpepI/IMeHTaJIBHBIX Bubnmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9y
Kontponwsuas pa6ota Ne2 o
17 TeMe «DJIEKTPOJIUTHYECKAS bubamnorexa [IOK
IUccorranus. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOpax»
OOmas xapakTepucTHKa
18 ranlcljreHOBI.) XI/IMI:/I‘ICCKI/IG bubmmorexa [IOK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IpUMEpPE XJIopa
XnopoBogopoa. ConsHas
19 KI/ICJfOTa inlzxfllfqeixne CBOICTBA Bubmmorexa [IOK
’ ’ https://m.edso0.ru/00ade104
NoJIy4eHue, MPUMEHEHHUE
IIpaxTueckas padora Ne 2 o
20 Tell)\/le «Honyqe}fne COJISTHOM bubmoreia LIOK
. . https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4YCHHUE €€ CBOWCTBY
Brruucienus mo ypaliHeHHﬂM BuGmiorexa LLOK
21 XUMHUYECKUX PEaKIUH, eCIIn

OJIMH U3 pCarcHTOB I1aH B

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

N30BITKE

OO61ast XxapakTepucTHKa

bu6anorexa [JOK

22 aneMeHToB VIA-rpymnmb https://m.edsoo.ru/00ade64a
AnnoTrpornHbie Moau(pUKAIUN
cepbl. Haxoxaenue cepol u eé bubnuoreka [JOK
23 .
COCJIMHCHHI B MPHUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPbl
CepoBos10po1, CTPOCHHE
24 @Hznqef:IKEeII: XI/II;II/IIIGCK’I/IG bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunpl cepbl. CepHasi KHCIIOTA
25 (I)I/ISI/I‘JIIGCKI/II; u XI/Il\fI/I‘IGCKI/IG ’ Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOIICTBA, IPUMEHEHHE
XYMMHUYECKHE PeaKIInH, JexKaliue
B OCHOBE IPOMBILIIIEHHOTO
26 crioco0a MoydeHus CEpHOM bubamnoreka [IOK
KUCIOTBL. XHUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KaIoIIeH
CpeIlbl COeTMHEHUSMH CEPBI
97 Brrunciaenue MaccoBor 10U bu6anorexa [JOK
BBIXO/Ia MMPOAYKTa PEaKIINH https://m.edsoo.ru/00adec8a
OO6mr1ast xapaKTepUCTHKA BuGniorexa [IOK
28 anemeHToB VA-rpynmsl. A30T,

pacrpocTpaHeHue B MPUPOJIE,

https://m.edsoo.ru/00adeeab
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buznYecKre U XUMUYECKUE
CBOUCTBA

AMMHaK, ero pu3nuecKue u

bu6anorexa [JOK

29 HHIMITCCICHE CBOHCTRa, https://m.edso0.ru/00adf004
MIOJTy9YCHHUE U IPUMEHEHHUE
[IpakTuueckast padora Ne 3 mo
30 TGPI)VIe «HonyqupHe aMMHaKa Bubnmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
U3YYCHHE €TO CBOMCTBY
A30THas KUCJIOTa, €€
31 buzndeckue u XI/II,VII/IPIGCKI/IG Bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOICTBA
Hcnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B KaueCTBe
39 MUHEPAJIBHBIX YI00pEHUH. bubnuoreka [JOK
XuMU4ecKoe 3arps3HeHHe https://m.edsoo.ru/00adf518
OKPYIKAIOIIEH CPEbI
COEIMHEHUSMH a30Ta
dochop. Oxeun dhocdopa (V) u
33 dbocdopHas kuciora, bubnuoteka [JOK
busznuecKre 1 XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyYEHHUE
Ucnonp3oBanue dhocdator B
34 Ka4eCTBE MUHEPAIbHBIX bubnuoreka [JOK

ynoOpeHuid. 3arpsa3HeHue
MIPUPOJTHOM cpenl pocharamMu

https://m.edsoo.ru/00adfc20
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Yriepon, pacipoCTpaHEHUE B

35 npupojie, puznueckue u bubmmorexa LIOK
’ B https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcuasl yriepona, ux
M3UYECKUE U XUMHUYECKUE
36 S)BOI?ICTBa. DKOJOTHYCCKHE bubnmoreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEeMBbI, CBSI3aHHBIE C
okcuom yriepona (1V)
37 VYronbHas KUCJIOTa U €€ CONu Bubmuorexa LOK
https://m.edsoo.ru/00ae006¢
[TpakTudeckast padora Ne 4 o
38 teMe "l[lonyueHne yriekucioro bubnmnorexa [{IOK
raza. KauecTBeHHas peakiius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[lepBoHauanbHbIE MOHATUS 00
39 opfaHquCKHx BEIIIECTBAX KaK O Bubanorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTIepoa
40 Kpewmnuii 1 ero coennHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
ITpakTudeckas padora Ne 5.
41 Pemenue sxcriepuMeHTaIbHBIX bubnuoteka [JOK
3a1a4 no reMe «Baxkueiime https://m.edsoo0.ru/00ae0bf2
HEMETaJUTBI M X COCTMHCHHUS
42 Konrtponsnas padota Ne3 no bubnuoreka [JOK
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TeMme «Baxgennine HeMeTauTbl U
UX COCAUHEHUS»

https://m.edsoo.ru/00ae0el18

OO6m1as xapakTepucTruka
XUMHUYECKUX DJIEMEHTOB —
METaUIOB. MeTammnueckas CBA3b

bu6anorexa [JOK

43 U METaJInYeCKast https://m.edsoo.ru/00ael103e
KpUCTAJUINYECKas PEIIETKA.
du3znyeckue CBOMCTBA METAJIJIOB
XUMHUYECKHE CBOMCTBA
44 METAJIOB. DIEKTPOXUMUYECKUN bubmorexa LIOK
. https://m.edsoo.ru/00ael1156
Pl HANPSDKEHUN METaIOB
OO61ume crocoObl MOTyYeHHUS
MetaiuioB. CruiaBel. Beruncienus
45 M0 YPaBHEHUSIM XUMHUYECKUX Bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peaKIuii, €CIu OJAUH U3
PEareHTOB COACPKUT NMIPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmioreia LIOK
https://m.edso00.ru/00ae1278
47 [[leno4yHbIe METAIITBI bubmoreia LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAJIIBI — bubnmoreka [JOK

KQJILIIUU 1 MarHui

https://m.edsoo.ru/00ae15e8
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Baxueiimne coe tMHEHUS

bu6anorexa [JOK

>0 KaJIbIUS https://m.edsoo.ru/00ae15e8
51 O06o0011eHNe U CUCTEMAaTH3aIHs
3HAHUU
59 JKEcTKOCTH BOJBI M CITOCOOBI €€ bu6anorexa [JOK
yCTpaHEHUSI https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o
53 Teli\/le "}KéCTKocﬁb BOJBI U bubmmorexa IOK
) | https://m.edsoo.ru/00aelae8
METO/bI €€ YCTpaHEHUS
54 [ — bu6anorexa IIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHBIC CBOMCTBA OKCHJIA U bubnuoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6anorexa IIOK
> Aeseso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUAPOKCHUIBI U COJIHU but6mmoreka IIOK
xenesa (I1) u xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALIHS
3HAHUH
[Tpaktuueckas padora Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [JOK
3amad o TeMe «Bakuenme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTMHEHUS
60 Brruncnenus no ypaBHeHUSIM bubnuoreka [JOK
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XUMHMYECKHUX PEAKLUH, eClu
OJIVH U3 PEarcHTOB JaH B
M30BITKE UIN COAEPIKUT
npuMecu. Beraucienus
MacCOBOM J10JIM BbIXOJa
NPOJYKTA PEAKLINH

https://m.edso0.ru/00ae1750

O000111eHNE U CUCTEMATU3ALUI

61 . 1
3HAHHH
KonTponsnas padora Ned 1o
62 TeMe «BaxkHelue MeTaibl 1 1
UX COCTUHCHUS
63 BemecrBa n marepuansl B 1 bubnmnorexa [{IOK
[TIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsA3HEHUE bubnuoreka [JOK
64 . 1
OKpY’KaroIei cpe/isl https://m.edsoo.ru/00ae4270
65 Poisib xumMuu B perieHun 1 bubamnoreka [IOK
HKOJIOTHYCCKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 Pesepsublii ypok. O00011eHNE U 1 bubamnoreka [IOK
cUCTEMAaTH3aIMs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 Pesepsublii ypok. O0001IeHNE U 1 bubmmnoreka [IOK
cUCTEMAaTH3aIMs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB T10 68
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ITPOTPAMME




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

8 KUIACC

Xumus. 8 knacce/T'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «llpocBenienuey;

Xumus 8 knace. Xumus 8 knacc: yueonuk / O. C. I'abpuensH. — 8-e us.
npepad. — M. : llpoda, — 2023r. 287 c.[1] C.: un. - (Poccuiickuii yueOHUK).
ISBN 978-5-358-21272-5

9 KUIIACC

Xumus. 9 knacce/T'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemieHuey;

Xumus 9 knacc: yueonuk / O. C. I'abpuensH. — 7-e uza. npepad. — M. : lIpoda
—2023 1. 319, [1] c. ni. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

Jlutepatypa Ut ydamuxcsi:

1. Amux6epona JL.IO. «3anumarensuas xumusi», M, «ACT - IIpeccy», 2009r.

2. Taopumensn O.C. Xwumusa. 9 xmacc: pabodass TeTpaap K Y4eOHUKY
INa6puensna O.C. -- M.: lIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CripaBoOYHMK IIKOJIBHUKA 1O XuMuM 8-11
kiace, M, «Jlpoday, 2000 r.

4. Xumusa. 9 kmacc: ydeOHHMK I 0OIIe0O0pa3oBaTENbHBIX YUPEKICHUN/
I"a6puensa O.C.. - M.: [Ipoda, 2012.

Jlutepatypa 1151 y4uTens:

YMK «Xumus. 8 kiacc»

1. Xumus. 8 knacc. Yuebnuk (aBtop O. C. I'abpuensn). 175 c.

2. Meroanueckoe mocodbue. 8 xkmacc (aBropel O. C. TI'abpuensn,C. A.
Cnankos). 190 c.

3. Hacronbnas kamra yuutens. 8§ kmacc (aBropel O. C. I'abpuensu, H. IL
BockobGoitaukosa, A. B. Smrykosa). 400 c.

4. Pabouas terpanb. 8 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnaakos). 208
C.

5. KontponbHbie u mpoBepounbie padboThl. 8 kiacc (aBropsl O. C. ['abpuenss u
np.). 224 c.

6. Xumus B TecTax, 3ajgayax, ynpaxHeHusix. 8 kiuacc (aBropel O. C.
INabpuensn, T. B. Cmupnosa, C. A. CnankoB). 224 c.

7. Terpaap nns 1a0OpPATOPHBIX OMBITOB M NPAKTUYECKUX padoT. § Kiacc
(aBTopsl O. C. I'abpuensin, A. B. Kyniosa). 96 c.



8. Terpanb A1 OUEHKH KayecTBa 3HaHWM 1o xumuu. 8 kiacc (aBropel O. C.
['abpuensn, A. B. Kynmosa). 112 c.

9. Xumunueckuii 3xcriepuMeHT B 1ikose. 8 kiacc (aBropsl O. C. Nabpuensn, H.
H. Pynos, B. 1. Tonkynos). 304 c.

10. Xumus. 8 knacc.

DneKTpoHHOE MyabTUMeniiHOe n3ganue. Y MK «Xumus. 9 kmace»

1. Xumus. 9 knacc. Yue6nuk (aBtop O. C. 'aGpuensn). 223 c.

2. Meroauueckoe mocobue. 9 xkmacc (aBropelt O. C. Tabpuensn,C. A.
Cmaakos). 190 c.

3. Kuura mns yuutens. 9 knacc (aBropsl O. C. ['abpuensin

METOAUYECKUE MATEPUAJIBI J1JIA YYUTEJISA

1. http://www.alhimik.ru TIlpencraBieHbl pyOpHKH: COBETHI AOUTYPUCHTY,
YUUTENII0O XUMHUH, CIPABOYHUK (OYeHb OoJbias Mmoadopka Tabmuiy u
CIPaBOYHBIX ~ MaTEpPHAJOB), Beceldas XHUMHUS, HOBOCTH,  OJHMITHAJIBI,
KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUUECKUX CBEICHHNA).

2. http://lwww.hij.ru XXypuan «XuMus ¥ KU3HB» MOHITHO M 3aHUMATEIILHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOAUT B HAyKE W B MHUPE, B
KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DiexTponHbIi KypHAT « XUMHKH
U XUMHS», B KOTOPOM IMPEJICTABICHO MHOXECTBO OIBITOB IO XUMHH,
3aHUMATeJIbHONH  WHPOpPMAIMK,  MO3BOJSIONICH  YBJI€Yh  YUYCHHKOB
IKCIIEPUMEHTAIBHON YaCcThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3moskHas auteparypa 1mo XuMHUH.

5.  http://www.drofa-ventana.ru  M3BecTHOoe  HW3IATEILCTBO  YucOHOM
autepatypbl. HOBHHKM HAay4HO-TIOMYJISIPHBIX M 3aHUMATEIBHBIX KHHUT TI0
XUMUH.

6. http://1september.ru Xypuan mas yuuTeneii M He TONIBKO. bobioe
KOJIMYECTBO PabOT YUYCHUKOB, B TOM YHUCIIC U MCCIICI0BATEIBCKOIO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJIBHBIN
HOPTaJI CO CCHUTKAMK Ha 00pa30BaTeIIbHbIC CANThI IO XUMHH.

8. www.periodictable.ru COopauk crareli 0 XWMHUYECKHUX D3JIEMEHTAX,
WIUTFOCTPUPOBAHHBIN YKCTIEPUMEHTOM.

8 KUIACC

1. B nmomoms mikoasHoMy yuutento. M. 0. 'opkoBenko «Iloypounbie
pa3zpabotku no xumuu K yueOuukam: O. C. ['abpuensana; H. 1. Counna, M. I1.
Canuna; I'. E. Pyasutuca, @. I'. ®eapamanay 9 knace. «Bako», Mocksa 2005 .
2. B momomrs abutypuenty. O. C. I'abpuemnsn, U. I'. OctpoymoB «Xumus.
[TocoGue a1t MKOJPHUKOB CTAPIIHMX KJIACCOB U MocTynatmux B BY 351
Hpoda, Mocksa 2005 r.

3. B nomomis abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. Auapeesa



«XuMusy». [ MKOIBHUKOB CTAPIINX KJIACCOB M MOCTymnatomux B BY 35
Teopernueckue ocHoBbI. Bonpockl. 3anauun. Tectsl. [lon penakuueit
npogdeccopa P. A. Jlununa 3 — e uznanue, ucnpasiennoe. Jpoga, Mocksa 2004
T.

4. T'abpuensia O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB
o01ieo0pa3oBaTenbHbIX yupexaeHuid. — M.: [Ipoda;

5. l'abpuensa O.C. Xumus: 8 kiacc : yueOHUK JJis1 00111eo0pa3oBaTeIbHBIX
yupexaenuit. — M.: JIpoda.

6. 'abpuensn O.C. U3yuaem xumuro B 8 Ki1.: qnuaakruyeckue Mmarepuansl / O.C.
INabpuensn, T.B. CmupHoBa. — M.: biauk mitoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., Smrykoa A.B. HacTonbHas kHUra
yunrtens. Xumusd. 8 kii.: Metoauueckoe nmocooue. — M.: IIpoda;

8. I'abpuensn O.C., PynoB H.H., Tonkynos B.U. Xumunueckuii skcriepuMeHT B
mikosie. 8 kiacc. — M.: [lpoda

9 KUJIACC

1. B nomorps mkonasHoMy yuutento. M. FO. I'opkosenko «Iloypounsie
pa3pabotku o xumuu K yueouukam: O. C. I'abpuensna; H. . Conuna, M. II.
Canuna; I'. E. Pyasutuca, @. I'. ®eapamana» 9 knace. «Bako», Mocksa 2005 .
2.«Xumus. 9 knace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u nip. —
M. : dpoda;

3. Xumus 9 knacc: yue6nuk / O. C. I'abpuensn. — 7-e uza. npepad. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueounuk) ISBN 978-5-358-
21507-8

4. Xumus B Tabmmiax 8 — 11 kmaccel. CripaBouHoe mocooue. ABTop —
coctaButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. JIpoda, Mocksa
2007 r.

5. Xumus 9 knacc: yueonuk / O. C. 'abpuenss. — 7-¢ uzn. nmpepad. — M. :
Hpoda — 2019 r. 319, [1] c. nn. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensu O.C. U3yuaem xumuro B 9 ki1.: nuaaktuyeckue marepuansl / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk mitoc

7. 'abpuensu O.C., Bucko6oitnukosa H.I1., SurykoBa A.B. HacTonbHas kHura
yunrtens. Xumusd. 9 ki1.: Metogudeckoe mocodue. — M.: Jlpoda;

8. 'abpuensa O.C., Pynos H.H., Tonkynos B.U. Xumudeckuii sKkCiepuMeHT B
mkode. 9 kimacc. — M.: Jlpoda

12. Xumus: 9 kmacc: KOHTPOJIbHBIE U TPOBEPOUYHBIC paboThl K yueOHuKy O.C.
I"abpuensina

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

8 KUIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit a1 yauTeNns XUMUH |
OMOJIOTHN)

6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2
chasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit onumMiuazsl MkoasHUKOB. http://rusolymp.ru/
12) Pycckuii oOpa3oBatenbHbiid mopTai. http://www.gov.ed.ru

13) denepanbHbIA pOCCUNCKUN 001I€00pa30BaTEIBHBIN MOPTAI.
http://www.school.edu.ru

14) denepanbhbiii moptan «Poccuiickoe oopasoBanuey. http://www.edu.ru
15) IopTan komnanuu «Kuput u Medonuiiy. http://www.km.ru

16) O6pa3oBarenbHbIN opTal « Yuebay. http://www.uroki.ru

17) XKypuan «Kypsep odpazoBanust». http://www.courier.com.ru

18) XKypnan «Bectuuk oopaszoBanus». http://www.vestnik.edu.ru

19) Usnatennckuii nom «IIpodxuurax. http://www.profkniga.ru

20) Uznarensckuii goM «1 centssops». http://www.1september.ru

21) ®ectuBans neparorudeckuii uaeil « OTKPBITHIN YPOK» (U30aTEIbCKUI JOM
«1 cenrsopsi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet mopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MunncTepcTBO 00pa3oBaHKs U HAYKH.

26) Caiir CIAM I'IA: PEILLY BIIP, OI'3, EI'D3, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit qyist yautenst XaMUu |
Ouonorun)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2
chasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xiacc)



9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoit onumMIinasl mKoasHUKOB. http://rusolymp.ru/
12) Pycckuii oOpa3oBatenbHbiid mopTai. http://www.gov.ed.ru

13) ®denepanbHbIi pocCUCKUNA 00111€00pa30BaTEIBHBIN MOpPTaI.
http://www.school.edu.ru

14) ®enepanbhblii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru
15) [opran xomnanuu «Kupumt u Medonuiiy. http://www.km.ru

16) OGpa3oBarenbHbIN OpTaI «Yuebay. http://www.uroki.ru

17) http://www.mon.gov.ru MunucTepcTBo 00pa3oBaHus U HAYKH.

18) Caiir CJAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
19) Usnarensckuit jom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii goM «1 centssOps». http://www.1september.ru

21) ®ectuBans negarorudeckuit uaeit «OTKPBITHIN YPOK» (M31aTEIbCKUN JOM
«1 cenrsOpsi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/
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