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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— nepuoanydeckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

—IpencTaBieHuit 00  AJIEKTPOJUTHYECKON  AMCCOLIMALMMA  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (YHKIUU OOBSICHEHHUS M IPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyHAOIIMMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH IPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00mIero oOpaszoBanus, coctaBmsier 8 kimacce — 70 dacoB (2 waca B
HEJICITIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

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

KomuuecTBo BemectBa. Mosib. MosnsipHas Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS MacChl BelIeCcTB. XUMHUYeckue ypaBHeHus. Krnaccudukamus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB O0Opa3IlOB HEOPraHWYECKUX BEIISCTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEi: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

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



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud H MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

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

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

dusnueckue CcBOWCTBa BOAbl. Boga kak pactBopurtenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne OKCUI0B.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBa KHUCJIOT. Psan axtuBHoctn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIECHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METallla APYTMM W3 pacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

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

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3inoKeHHs, COeTUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUIA OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HaydHBIH (DAKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH]I,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armochepa, rtuapocdepa, MHUHEPATbI, TOPHBIC TOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W pE3ysibTaTaM TPYAOBOW IEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ACSTEIBHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHUS, TOHUMAHHUE 1LIEHHOCTH 3J0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIy9aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX pEeHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUSA U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSITh B TIpolleCcCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmyia U YypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHbIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEAEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/JIOKEHHOM 3a]1a4;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX peE3yJbTaTOB II0 OCBOCHHMIO 003aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 1O  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCU(PHUKAIINIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TMOCylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAaCCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 6a30BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEeIeIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W CHEMU(UUECKUEe XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEN, TOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIHUSIMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX 3eMeHToB /1. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE 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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Jlara usy4yenus udpposBbIe
Ne i/ Tema ypoka Y wHpp
o0pa3oBaTe/ibHbIE
Bcero | KP P
ITo niany | ITo ¢paxkry pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 1 Henensa bubmmoreka [{OK
yenoBeka. Tena u BeecTna CEHTAOPS https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 e bubmmorexa [JOK
A CeHTAOpA https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBummra 2 Heens
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 CEHTSIOps bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 2 Hepens bubmuorexa [JOK
paselIeHus cMecei ceHTsOps https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 1 3 Henens bubmmorexa [TOK
PHMEP P CEHTSIOps https://m.edsoo.ru/ff0d28c8
COJIH)»
3 Henens bu6mmoreka [JOK
6 ATOMBI ¥ MOJIEKYJIBI 1
CEHTAOPS https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 4 nenens bubmuoreka [JOK
XUMHUUYECKUX DIIEMEHTOB CeHTAOpA https://m.edsoo.ru/ff0d2be8
4 nenens bubnmuoreka [JOK
8 IIpocTeie u ci0XHBIE BELIECTBA 1 CEHTSIOPS

https://m.edsoo.ru/ff0d2a6c¢c



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

S Henenst buo6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE g nommorexa I
CeHTAOps https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 5 Here Eub OK
HeIems
10 Xumudeckas popmysia. BaneHTHOCTh A nommoreka L{
ATOMOB XIMIHECKIX SICMEHTOR CEHTSIOps https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHAst aTOMHasl Macca. 1 Henens bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca OKTS0ps https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 3JIeMEHTa B 1 nenens bubmmoreka [{OK
COCMHEHHUH OKTAOpA https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemectBa. Mosib. Mosisipaast 3 nezens bubmuorexa [JOK
Macca oKTA6ps https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMHUYECKHE SBICHUS. 3 nezens bubmuorexa [JOK
XuMudeckas peakius OKTAOPs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBuUs MPOTEKaAHUS 4 neens bubnuoreka [IOK
XUMHUUYECKUX PeaKInil OKTAOPS https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 4 nenens bubnuoreka [JOK
XUMUYECKUE YPABHECHUS oKTA6pst https://m.edsoo.ru/ff0d3b88
17 Brruncienust Koau4yecTBa, MacChl BEIIECTBa 5 Hezens bubmuoreka [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKLUM OKTAOPS https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUIecKuX peakiuii 5 Henmens Bu OK
18 (coenuHeHws, pa3ioKeHHs, 3aMeIEeHUS, OKTSIOps nomorexa L
5 ) https://m.edsoo.ru/ff0d3f34
oOmeHa
19 M. B. JIoMOHOCOB — y4€HBIii- 1 Henens bubnunoreka [JOK

sHuuKIoneaucT. O0o0IIeHnE U

HOSIOpSI

https://m.edsoo.ru/ff0d40c4
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CUCTEMAaTU3alus 3HaHUI

20 KonTtposnsHas padota Nel mo Teme 1 menens bubmmoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) HOAGp https://m.edsoo.ru/ff0d4290
Bo3agyx — cMech rasos. Cocras Bo3ayxa. 2 Hemens
21 Kncnzxo — DJIEMEHT U IIPOCTOE a HOSIOPS bubmorexa HOK
PoA P p https://m.edsoo.ru/ff0d448e
BemectBo. O30H
dusuyeckue U XUMHUECKUE CBOMCTBA 2 Henens
22 KHACIOpoAa (peakiiui OKUCIICHHS, TOPCHHUE) HOSIOPST bbmmorexa [OK
P P - TP ’ p https://m.edsoo.ru/ff0d4614
Ilonsitne 06 okcumax
Cr1ocoOsI IMOTYyYEHUS KUCIOPOJa B 4 genens
23 naboparopuu Zlqn OMI)IHIJ'ICHI:{OCTI/I HOSAOpS bubmorexa LOK
patop p ’ p https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3 PexT XuMHUIEeCKO# peakiuu, 4 nenens
24 MOHATHE O TEPMOXUMHUUECKOM YPaBHEHUH HOSIOpst bubmmorexa [IOK
P P ’ P https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUYCCKHUX PEaAKIIHIX
Tonauso (HedTh, yroiab U METaH). 1 Henens
25 3ar XSHGI-EI/qu];OS ¢ a, CII0COOBI lro CK§6 s bubmiorexa HOK
p yxa, a p https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
[IpakTruueckast pabota Ne 3 o Teme 1 Henens
26 «[Tonyuenne u cobupanue KUCIopoaa eKaopst bubmiorexa LHOK
yi . p poaa, a p https://m.edsoo.ru/ff0d4ae2
W3YUYEHHE €ro CBOWCTBY
97 Bomopoa — snemMeHT U MpoCcTOo€e BEMIECTBO. 2 Hezienst bu6mmoreka [JOK
Haxoxnenue B mpupoe slexabps https://m.edsoo.ru/ff0d4dd0
)8 dOu3ndecKue U XUMHUYECKHE CBOMCTBA 2 Henens bu6mmoreka [JOK
BojI0poJa. [IpuMeHeHne Boopoa nexabps https://m.edsoo.ru/ff0d4ddo
29 IlousaTue o KuCI0TaxX U COJISIX 3 Heziena bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
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neKaopst https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTydeHust BOJAOPOa B 3 nenens bubnuorexa [JOK
maGopatopu nexabps https://m.edsoo.ru/ffod4ddo
[Ipaktuyeckas padora Ne 4 o reme 4 nenens
31 «[Tonyuenne u cobupaHue BOIOPOIA nexaopst bubnmorexa LOK
7 o poa, P https://m.edso0.ru/ff0d4f42
W3YYCHHE ero CBOMCTBY
4 nenens bubmmoreka [{OK
32 MonspHsblit 006EM Ta30B. 3aK0H ABOTaIpO
P P nexaops https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KOJIM4YecTBa
33 BEIlleCTBA rasa 1o e€ro u3BeCTHOM 2 HepteI bubmorexa [OK
B . y STHBAPA https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Berancnenus 006EMOB Ta30B 0 YpaBHEHHIO 2 Heens
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX STHBaps Bubmmorexa [JOK
peakt § P https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
35 dusnyeckre 1 XUMHYECKHAE CBOICTBA BOIBI S nencis bubmorexa LOK
AHBaps https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsrue 00 3 Henens bubnmuoreka [JOK
WHIUKATOpax AHBapsl https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeins. HackleHHblie 1 4 Henens
37 HEHACBIIIEHHBIC PACTBOPBI. MaccoBast J10JIs SIHBapsi bubmorexa HOK
o P pEL A P https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
IIpakTuueckas padota Ne 5 o Teme 4 Henens
38 «[Ipurorosnenne pacTBOpOB ¢ SHBaps bubnuoreka [IOK
OIpENENEHHON MacCOBOM 10JIer https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponeHas padota Ne2 o teme 1 Henens bubnuorexa [IOK
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopon. Bonopona. Bona» dbeBpais https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCU(pUKALUS, 1 Henens bubnmoreka [JOK
HOMEHKJIaTypa dbepais https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA 2 Heqens
41 KI/ICJI};)LITHI)IX OCHOBHBIX U aM(OTEPHBIX dbeBpans brbmmorexa LOK
’ p P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUsI: COCTaB, KIacCHU(pUKAIIHS, 2 nepens bubnuorexa [JOK
HOMEHKJIATypa (bempas https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOKCTBA 3 Henens bubnuoreka [IOK
OCHOBAHHii (bespas https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 3 Hezens bu6moreka [IOK
HOMEHKIIATypa (benpans https://m.edsoo.ru/ffodfee2
[Tosnydyenne u XMMHUYECKUE CBOMCTBA | Henens bubmuorexa [JOK
45
KHUCIIOT Mapra https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI 1 nenens bubnuoreka [JOK
MOJIy4YCHHS, XUMUYECKUE CBOMCTBA MapTa https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue 2 Henens
47 SKCIEPUMEHTAIBHBIX 33714 10 TEME MapTa bu6mmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COEOUHEHUI
48 ['enernueckas cBsI3p MEXY KilaccaMHu 2 menens bubnuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN MapTa https://m.edsoo.ru/00ad9a50
49 O06o001eHne 1 cucTeMaTu3anus 3HaHu’ S e bubmiorexa LIOK
H H MapTa https://m.edso0.ru/00ad9ch?2
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
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KonTtposneHas padota Ne3 mo Teme 3 Hexens
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX Mapra bubmorexa [JOK
o P P https://m.edsoo.ru/00ad9ela
COEMHEHNH
[TepBbIe MOTBITKA KIIACCH(PUKAITUU 4 uenens
51 XUMHYECKHX dieMeHTOB. IlonsaTue o MapTa bubmorexa HOK
’ P https.//m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJICMCHTOB
[Iepnoanueckuit 3akoH u [lepnoanueckas 4 "enens
bubmmoreka [{OK
52 cUcTeMa XUMUYECKUX 35ieMeHToB [I. 1. MapTa
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoapl, TPYIIIEI, TOATPYIIIEI +neneis bubmorexa LOK
p > TPYIIIBL, pyn ampers https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIEP. 1 Hepens bubmuorexa [JOK
H3oTonbl anperns https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB 3 "Henmens
55 anemeHToB Ileprnoanueckoit cuctemsr [1. 1 anpeist bubmorexa LOK
P o p https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTeprucTHKa XUMUUECKOTO 2JIEMEHTA 3 Hexenst
. bu6mmoreka [JOK
56 o ero noJioxeHuto B [lepuoanueckoit anpens
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nadenue [leproauyeckoro 3akoHa Jist 4 genens
57 pasButHs Hayku U npaktuku. 1. W. anpens bubnnoreka [JOK
MeneneeB — yu€HbIH, EeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB 4 neens bubnunoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB anpes https://m.edsoo.ru/00adaab8
1 Henensa Bbubnunoreka IIOK
59 HNonnag xumMudeckas CBs3b A 1

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada342
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Mas

60 KoBanenTHas noaapHas XUMHUYECKas CBI3b 1 ene bubmmorera [TOK
P Mast https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenoJsipHas XMMU4eCKas 1 2 nenens bubnuorexa [JOK
CBA3D Mast https://m.edso0.ru/00adaab9

62 CreneHp OKUCIEHUS 1 ? eneas bubnmorexa LHOK
Mast https://m.edsoo.ru/00adae28

63 OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE 1 3 nezens bubnuoreka [IOK
peaKiuu Mas https://m.eds00.ru/00adb076

64 OKHUCIATEIA U BOCCTAHOBUTEIN 1 S nenea bubmmorexa [OK
Mast https://m.edso0.ru/00adb076

65 KontponbHas padota Ned4 o Teme 4 nepnens bubmuorexa [JOK
«CtpoeHne atoMa. XUMHYECKasi CBA3bY Mast https://m.edsoo.ru/00adb486

66 PeseprubIit ypok. O6001IeHNE 1 1 4 nepnens bubnmuoreka [JOK
cUcTeMaTu3aIys 3SHaHUH Mas https://m.edsoo.ru/00adb33c

PeszepBHbIit ypok. O600mIEeHre 1 5 e bubnuoreka [JOK
TIEIIST
67 cUcTeMaTU3aIys 3HaHUH MasE https://m.edsoo.ru/00adb33c
PesepBubiit ypok. O600mIeHE U 5 Henelt bu6mmoreka [JOK
68 cUCTEMAaTU3alys 3SHAaHUN MasE https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TIOHATHUS»

1.1

PaCKphBIBATh CMBICI OCHOBHBIX XHMHWYCCKHUX IOHATHH: aToM,
MOJIEKYJ1a, XHMHUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBasi JOJsI XHMHYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJIIPHBIN 00BEM, XUMUUECKAsl peakLus,
KIIaCCU(UKAIIUSA  PEAKIMi: pPeakuh COCJWHEHUS, pPEaKIHH
pa3IOKEHUs, PEaKIUU 3aMEIICHUs, peakIuu OOMeHa, 3K30- |
SHIOTEPMHUUYCCKHUE PEAKINH, TeIUIOBOW d(D(PEKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHI 1
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMU BCIICCTB W HX

MpEBpAILICHU I

1.3

HCII0JIb30BaTh XUMHNYCCKYHO CUMBOJIMKY [JII COCTAaBJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeaciisiTb BAJICHTHOCTL AaTOMOB J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUU (HO YUCIIy U COCTaBy

YUYaCTBYIOIIMX B PeaKkIMH BELIECTB, 110 TEII0BOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJISAPHYIO U MOJIIPDHYIO MACChHI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XUMUYECKOTO JIeMEHTa 1o (popmye

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/bI IIO3HaHUA -
Ha6JHOI[eHI/Ie, HU3MEpPCHUC, MOACIIMPOBAHUC, OKCIICPUMCHT

(peanbHbIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmne NpPEeICTABUTENIN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K ONpeAEIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

2.4

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA
BEIIECTB  Pa3IMYHbIX  KJIAcCOB, TOJATBEp)KIas  OIHUCAHHE
IpUMEpPAMU  MOJIEKYJSIPHBIX ~ YpaBHEHMH  COOTBETCTBYIOILMX

XUMHUYECKUX PEaKINi

2.5

IIPOTHO3UPOBATH CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
KauE€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHWA XMUMHYCCKHX

IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX

2.6

clieoBaTh IpaBWJIaM TIOJb30BAHUS XUMHUYECKOW TMOCYI0M U
71a00paTOPHBIM 000PYAOBAHUEM, a TAKXKE MPaBUiIaM OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTBITOB MO MOTYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJAOPOJa U KHCIOPO/a), IPUTOTOBICHUIO
pacTBOpPOB C OMNpeAeNEHHOM MaccoBOM J0Jiei pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U IPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI
[0 PAaclo3HABAaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOILIBIO

UH/IMKAaTOPOB (JIakMyc, GeHoI(PTaTenH, METUIOPAHXK U APYTHe)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io teme: «Ilepuoanueckuii 3akoH u llepmoamueckas cucrema
xumudeckux snemeHtoB J[. . MenneneeBa. CTpoeHue atoMoB.

XuMu4deckas CBA3b. OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC




peaKium»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: PO aTOMa,
AJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTallb, paguyc aroMma,
XUMUYECKasl CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AHHMOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKUEC DJICMCHTBI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOIMYHYIO bopmy
[lepuoanueckoil cUCTEeMBbl XMMHYECKHUX DJEMEHTOB: pa3linyaTh
MOHATUS «TJaBHas moarpymnmna (Arpynma)y U «noOouyHas

noarpynna (brpymnma)», «Mabie» 1 «00IbIINE» EPUOIbI

3.4

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATL IMOHUMAHUEC HepHOJIquCKOﬁ 3aBUCUMOCTHU
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux ITIOJIOKCHUA B

[Tepunoanueckoil cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ilepmognyeckass cucrema xXuMuueckux anemenroB ..
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB W 3apsija sjpa, oOmiee Yucio

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpCAC/IATh CTCICHb OKHUCJICHHUA DJJICMECHTOB B 6I/IHapHI:>IX

COCAUHCHUAX

3.7

OIIpCACIIATE BUA XUMHWYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCINHCHHAX




IHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUM B )KU3HU YeJNOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAHUsI B XHMMMHH. Yucteie BEIICCTBA U CMCCH.

Crioco0sl pazneneHus cMmecen

1.3

AToMEI T MOJICKYJIBI. Xumndaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
OJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHass Macca. MaccoBass [0JI1  XUMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuecTtBo BemectBa. Moisib. MossipHas macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl M YHUCJa CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérsl mo ¢opmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SIBICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMsI MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMuU4yeckux peakuuid (COeAMHEHHUs, pa3JIoKeHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjiaMu paboTehl B jabopaTopud W npuéMamMu  oOpamieHus ¢
nabopatopHbIM 00OpyJOBaHMEM, H3yYeHHE U ONHUCaHHE (DU3MUECKUX
CBOMCTB 00pa3ll0oB HEOPraHMYECKHX BEIIECTB, HaONOJeHHE (PUIUIECKHUX
(naBneHue BOCKa, TassHUE JIbJa, paCTHpaHUE caxapa B CTYNKe, KUTICHUE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeNla C KUCIOTOW) SBJICHHM, HaOMIOJeHUE U
OTHMCAaHHWE TPU3HAKOB TMPOTEKAHHMS XUMUYECKHX peakiuil (pas3iokeHune

caxapa, B3aHMO/JICHCTBHE CepHOf/'I KHCJIOTBI C XJIOpUI0OM Gapm{, PAa3JIOKCHUC




ruapokcuaa wmeau(ll) npu  HarpeBaHuu, B3auMOJEHCTBHE Kele3a C
pactBopom comu menu(ll), mzyuenue crmocoGoB pasnenenus cmeceld (c
MOMOIBIO  MarHuTa, (UIbTpOBaHWE, BBIIAPUBAHUE, IUCTHIUIALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKU MMOBAPECHHOM COJIM, HAONIOJICHUE U
OTHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MACChl, CO3aHNUE MOJIEIEH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxwuelinme npeIcTaBuTeNIn HEOPraHUYECKUX BEIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe
BeniecTBo. HaxoxmeHue Kuciopoia B MpupoJie, GU3NIECKUe M XUMUIECKHE
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoObl
MOJIy4eHHs KHCJIOpoJa B Ja0OpaTopuy M HPOMBIILICHHOCTH. KpyroBopot

Kucnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(pUKALUS KUCIOpOoa

2.2

TemoBoil 3ddexkT XuMHUYECKO peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U DHIAOTEPMHUUYECKHE peakuu. TOMIMBO: yrojap U MeTaH. 3arps3HCHHE

BO3/1yXa, YCHJICHHE MTAPHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonmopon — anement u npocroe BemectBo. HaxoxkaeHue Bogopoaa B MpUpoze,
¢bu3nueckre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CHOCOObI IMOTy4EHHS.

Kuciote! 1 conu

2.4

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSM

2.5

dusznyecknue CcBoicTBa BoAbl. Boma kak pactBoputenb. PacTBOphI.
Hackeimmenapie 1 HEHACHIIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 710J1s BeIecTBa B PacTBOpe. XUMUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Pois pacTBOpoB B MpupoJie U B )KU3HU YelloBeka. Kpyrosopor
BOJIbI B TIpUpOJie. 3arps3HeHHe NpHPOAHBIX BoA. OXpaHa W OYHCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amM(OTepHbIE) U
HecosieoOpazyromue. Homenkinarypa okcuoB. Ousndeckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Puznueckue M XUMHYECKHE

cBOMCTBA OCHOBaHUM. [lorydeHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. HomeHnknarypa kucior. @usnueckue u




XUMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOocTU MeTtaiioB H.H. bekerosa.

[Tony4yenue kucinor

2.9

Conu. Homenknatypa coseil. ®u3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coient

2.10

I'enernueckas cBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI{I/IHeHI/Iﬁ

211

XHMMHMYECKUN DKCIEPUMEHT: KA4ECTBEHHOE OIPEACIICHUE COJep KaHus
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPOa, HAOIIOACHNE B3aMMOCHCTBHUS BEIIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHS WM TIPEKpalIeHWs TOpeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3laMu OKCHIOB M OTHMCAaHUE UX CBOWCTB, MOJTyYCHHE,
cobupaHue, paclo3HaBaHWE M H3YYEHUE CBOWCTB BOJOpoaa (TOpeHue),
B3anMo/ieiicTBHE Boiopoaa ¢ okcuaoM mean(ll) (Bo3MOKHO MCIIOIb30BaHNE
BHJICOMATEpPHAsIOB), HaOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
WCCIIe/IOBaHUE OCOOCHHOCTE pAcTBOPEHHS BEIIECTB C  Pa3UYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPENEIEHHOW MacCOBOU
JoJiell  pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C MeTallIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
OTpeJiefieHue PAacTBOPOB KHUCIOT U HIENOYEH € MOMOIIbIO HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIEeCTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHNe W3MEHEHHs] OKpPAacKd WHIUKATOPOB B pacTBOpax KHUCIOT U
miesnouei, n3ydeHue B3auMoieiicteus okcuaa meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHUil HeWTpaau3aluu, MOJTy4eHHEe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOrO MeTajljila JIPYTUM U3
pacTBopa CoJiu, pelIeHre SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelnine

KJIIaCCbl HCOPraHU4CCKUX COCIMHEHMI

[Tepuoanueckuii 3akoH u Ilepuoandeckasi cucteMa XUMHUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCaKIINH

3.1

[lepBrie TOMBITKH KIAacCUPUKAUKU XUMUYECKHX d37eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPble 00pa3yloT aMmQoTepHbIe

OKCUIBI U TUAPOKCHIBI

3.2

HCpI/IO,Z[I/IquKI/Iﬁ 3aKOH. HepI/IOIII/I‘-ICCKa}I CHUCTEMa XMMHYCCKUX JJICMCHTOB

J.U. MenneneeBa. KopoTkomepuonHas u JJIMHHONEpHOIHAs (HOpMBI




Ilepuoguueckoil cucreMbl XuUMHUYeCKUX 3ieMeHToB J[.M. MeHnneneesa.
IIepuoast u rpymnmnbsl. @U3NYECKUA CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoJa v rpynIibl 3JICMCHTA

3.3

Crpoenne artomoB. CoctaB aTroMHbIX sjep. M3oTombl. DIEKTPOHBI.
CtpoeHue »5IeKTPOHHBIX O000J0YeK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHTOB llepnomnyeckoi cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro MojoKeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYIIAM W MEPHOAM.
3nauenue Ilepuoauueckoro 3akoHa u Ilepuoanueckoil  cucteMbl
XUMHUUYECKUX JIEMEHTOB JIJIsl pa3BUTHS HayKu U nipaktuku. [[.M. Menaeneen

— Y4YEHBIN U TpaKJaHUH

3.5

Xumudeckasi cBs3b. KoBanmeHTHas (TIOJApHAs W HEMOJISIPHAs) CBA3b.

SHGKTPOOTPI/IHaTeJ'IBHOCTB XUMHYECKUX dIeMeHTOB. MonHas CBSI3b

3.6

CreneHb OKHCJICHHUA. OKuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuun.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHI. OKHUCIUTEIIM U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAIIJIOB, B3aUMOJEHCTBHE TMAPOKCUIA IIMHKA C PACTBOPAMH KUCJIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkiuu

pa3oKeHus, COCIUHEHHUS)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O T03HAaBAaEMOCTU SIBJICHUI MNPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHYECKOM HaykKM Kak  o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMaHUE MECTa XUMUU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HaY4YHBIX MCTOJAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0Jb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccuoHaNbHOW MACSITCIBHOCTH, CBSA3aHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTH)KCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON EATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XHMHUU KaK MPO(UIBHOTO TpeAMeTa IpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMHUYECKUE MOHATUS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS. MAacca, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAHUE, CONb (CpemHssl), XUMUUecKas

peaKknuus, pCakiuuu COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs], peakuuu 0OMeHa, TemIoBO APQPEKT peakuuu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNMEMEHTa B COCIMHEHHWH, MaccoBas OIS U  IPOLEHTHAas
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIO aToMa, aroMHas OpOWTaib, PaAWyC aToOMa, BaJEHTHOCTD,
CTETICHb OKHCIICHUSI, XUMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIHHOCTD,
NOJsIpHAas W HENOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS CBS3b,
MeTaJUIN4ecKas CBs3b, KpHCTaJUIMUEecKas peniéTka (aTtoMHas,
WOHHAsl, METAJUIMYeCKas, MOJIEKYIsIpHas), WOH, KAaTHOH, AaHWOH,
ANEKTPOJIUT W HEIEKTPOJIHT, SIEKTPOJUTHYECKAs IUCCOLMAINS,
peaknuu HOHHOTO OOMEHa, OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peaKknuu, OKUCIUTEIb W  BOCCTAHOBHTENb, OKUCICHHE W
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIe pEaKLUH, CKOPOCTh XHMHUYECKOH

peakiuu, katamuzarop, [1/IK, koppo3us MeTamios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuid 3axkoH J[.M. MenpeneeBa, 3aKOH NOCTOSIHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHU  XUMHH:  aTOMHO-MOJIEKYJIIpHasE  TeOpusi, Teopus

AIEKTPOJUTUUECKON JTUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHUE TMPAaBHIBHO HCIIOJIB30BaTh M3y4YCHHBIC BEIIECTBA U
MaTepHuaibl (B TOM YHCIE MUHEpalbHbIC yJOOPEHUs, METAIIbl U
CIUIAaBBbI, TPOJYKTHl TEPepabOTKU MPUPOIHBIX HCTOYHHKOB
yIAeBOAOPOAOB (yriisl, MOPUPOTHOTO Tasza, HedpTu) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ul OpraHM3Ma 4eJOBeKa, yMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU APYTrUX

y4eOHBIX MPEMETOB

3.3

Halu4yue ombiTa pabOThl C  PAa3IUYHBIMU ~ HMCTOYHHKAMH
uHboOpMaAlMM 1O XUMHUM (HaydHas M HAYYHO-TIOMYJIspHas

JaUTepaTypa, CI0Bapy, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUH ¥ yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHus yaeOHO-TI03HABATEIbHBIX 33124
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara W CHMBOJIHYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BCIIECTB, YPAaBHEHHN  XMMHUYECKHX  PEakluil; OCHOBaMHU
xumudeckoi HomeHkiatyps! (IlUPAC u TpuBnansHOM)
VYMenue  OOBSICHATHL  CBS3b  IIOJIOJKEHHS ~ DJIEMEHTa B
[Teprouveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o0111ee YHUCIIO DJIEKTPOHOB), PACIpPEACIICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaTUs
U KaJIBIUS
[IpencraBnenne O NOEPUOAUMYECKOM  3aBUCHMOCTH  CBOWCTB
XUMHYECKUX 9JIEMEHTOB (pammyc aToMma,

5 AIEKTPOOTPHUIIATEBHOCTh), MPOCTBIX U CJOXKHBIX BEIHIECTB OT
MOJIOKEeHUsT 3JieMeHTOB B Ilepumoamueckoit cucreme (B MaybIx
nepuoJax M TJaBHBIX MOATPYIAX) M AJIEKTPOHHOTO CTPOCHHS
aroma

7 YMeHue KaccupuImpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpeaesTh:

81 BAJIEHTHOCTE M CTEIEHL OKHUCICHHUS XHMHYECKHX DJIEMEHTOB,

. 3aps1 MOHa

8.0 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COCIUHEHHMIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepru3oBaTh (pu3nuecKkre U XUMUYECKUE CBOMCTBA:

9.1 MPOCTHIX BEMIeCTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, ammas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPHA, KATWUH, MarHHMH,

KaJIbLIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI U THAPOKCHIIBI

metayuioB |-1A rpynmn, amromunns, meau (1), muaka, xenesa (11 u

92 I11), okcumer yrirepona (11 u 1V), kpemuus (1V), azora u dpocdopa
(1'u V), cepst (IV u V1), cepuucras, cepHasi, a30TUCTas1, a30THAs,
dbocdopHas, yrojibHas, KpeMHUEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEIIECTB B

' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XHUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX

10 YMeHue COCTaBJIATh MOJICKYJIIPHBIE W WOHHBIC ypaBHEHHS
peaKuuii, B TOM YHUCIIE:

10.1 peakuuii HOHHOTO 0OMeHa

10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB

' (Tpyrmim) HEOPraHMYECKUX BEIIECTB

104 TTOITBEPIKIAIOIIHNX TEHETHIECKYIO B3aMMOCBS3h MEXKTy HUIMHU

11 YMeHHe BBIUUCIIATH (ITPOBOAUTH Pacu&Thl):

111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,

' MaCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTA B COCTUHCHU T

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB

114 M0 YpPaBHECHUSAM XUMHUYCCKUX PEAKIUH U HAXOIUTh KOJUYECTBO

' BEIIECTBA, 00BEM M MacCy PeareHTOB WU MPOJYKTOB PEaKIIHU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,

121 W3MEpeHue, OKCIEPUMEHT, MOJECIUPOBAHNE) TPU UIyYECHUH

' BEIIECTB M XHUMHYECKHUX SBJICHHI;, yMeHHEe c(hopMynmHpoBaTh
Mpo0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
12.2 6e30macHoOi paboOThl C XMMUYECKHMHU BEIECTBAMH, XUMHUYECKOM




MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHNEM

12.3

mpaBwiaMu  0€30mMacHOr0  OOpamieHuss ¢ BEHICCTBAMH,
UCIOJIb3YEMbIMU B TIOBCEIHEBHOM >KM3HH, NMPABUIAMU TOBEICHUS
B LEIIX COEpeKEHHs] 370pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuE Bpeaa (OMacHOCTH) BO3ICHCTBUS HA >KUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

MpeaAOTBpAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBHH

13

Hanmmune MPAKTUYCCKUX HAaBBIKOB IJIAaHUPOBAaHUA n

OCYIICCTBJICHHUA CICAYIOIUX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHYCCKHMMHU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IMPU3HAKHU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3ae/ieHHs CMeCei

13.3

MOJIyu€HUE KHUCJIOpOJa U M3y4yeHHE €ro CBOWCTB; MOJIydeHUE
BOJIOPOJIa M M3YUYEHUE €r0 CBOMCTB; MOJIyY€HUE YIIJIEKHCIIOro rasa
MW M3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4eHHE €ro

CBOMWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM J0JIeH

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) 1uist onpeAeaeHUs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIeJIoUei

13.6

HUCCIECJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHH KUCIIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAHUSIMMU, COJIsIMH, MOJIy4YCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCTalla
ApyruMm U3 pacTBOpa COJIM; HUCCICIOBAHUC aM(bOTepHBIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaM: «OCcHOBHBIC
KJIaCCbl HEOPraHUYCCKUX COCHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘IeCKa$I

JUCCOILIMAIIU «BaxHelmye HeMeTaIlbl U HX COCAUMHCHUA»




«Baxuenime MeTaJUIbl U UX COCOUHEHUS)

13.8

XMMHWYECKHME  DKCIIEPUMEHTBI, WIUIIOCTPUPYIOLIUE  INPU3HAKU
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUA-UOHBI, KATUOHLI aMMOHH, Mardus, KaJlblIus,

TIOMUHMS, XKemne3a (2+) u xkenesa (3+), meau (2+), ITUHKa

14

YmMmenue:

141

NpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OMIIMPUYCCKHC

3aKOHOMEPHOCTH

14.2

yCTaHaBIUBaTh  CBSI3U  MEXJAY  peajbHO  HAOII0JaeMbIMHU
XUMUYECKUMH SIBJICHUSAMU W TIPOLECCAMH, IPOUCXOIAIIMMH B
Makpo- M MHKPOMHUpPE, OOBACHATH MPHUUMHBI MHOTO0O00Opa3us

BEIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJEMEHTOB.
' CrerneHb OKUCTCHUS
3aK0oH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAss aTOMHas Macca.
1.4 OtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBas J0JIsI  XMMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Moabs. Monsipras macca. MonsipHbIii 00BEM Ta3oB.
' B3anMocBs3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HAKY.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa XUMHYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 J.N. MenneneeBa. Ilepuoast u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U IPYIIIIBI AIEMEHTA
Crpoenue aroMoB. CoctaB aTOMHBIX siep. M3otonbl. Dnektponbl. CTpoeHune
2.2 ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /[.11. Meneneera
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IE€PBBIX
TPEX NEPHOJIOB, KaJus, KaJIbLIUS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
UX COEAUHEHUH B COOTBETCTBHUM C TOJO)KEHHMEM JJEMEHTOB B
[lepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
31 Xumunueckass cBs3b. KoBasieHTHast (mojisipHass W HENOJIApHAsi) CBS3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTALTMYECKUX PEHIETOK (aTOMHAas, WOHHAs, METaJUIM4YecKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueline npeacTaBUTeNId HEOPraHMYECKUX BemecTB. Hemeramnsl n ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yroline; OCHOBaHUHN (1ENOYM UM HEPAaCTBOPHUMBIE OCHOBAHUA);
KHCJIOT (KUCIIOpPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHUS

4.3

dusnyeckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJius, Maraus u KaJab1us, AJIFOMHWHHA, Keieasa.

DNIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®uU3nyecKue U  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM

HEMETAJIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, aMMHAKa

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0B HeMeTtaios: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcusoB: MetauioB |A-IIA rpynn, munka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUSA, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

OOutue XHUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOH,
CEpOBOJIOPOIHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOpHOIA, KPEMHHUEBOMH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPHUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCIOT B MIPOMBIIIJIICHHOCTH.




OOm1re cnocoObl MOJTyYeHUsT METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/If/'I

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHU4ecKuX peakiyii Mo pa3IndHbIM IPU3HAKAM: TI0 YHCITY
¥ COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, O TEIIOBOMY 3 (deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIICMESHTOB

5.2

TemnoBoil 3¢ ekt XUMHUYECKON peakuu, TEPMOXUMHUYECKUE YPaBHEHHS.

DK30- U SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTtaHoBUTENU. [Iporiecchl OKHMCIIEHUSI ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIN

0ajaHC OKHMCIUTEIIHFHOBOCCTAHOBUTEILHOM p€aKkunu

5.4

Teopuss ~ SIEKTPOJUTHUYECKOM  JTUCCOLMAIUU. KaTtunownsl, AHWOHBI.
DNEKTPOITUTH U HEANEKTPOJIUTHI. CHITbHBIC U c1abbie ANeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKPAIIEHHbIE HOHHBIE YPaBHEHUS peakUunui

XUMUS 1 OKpYXaroliasi cpeia

6.1

BeniectBa 1 Marepuasnipl B OBCEIHEBHOW >KM3HMU 4YesnoBeka. bezomacHoe
HCIIOJIb30BAHUE BEIICCTB M XMMHYECKHX PEaKIHii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOraX MU OTPaBJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpyXKarollel cpeabl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS
[Ipenenbras momyctumas koHueHtparus BemiecTB (ITJK). Ponp xumuu B
pEIIeHUH HKOJIOTUYECKHX TmpobiieM. YcuieHue mapHukoBoro 3ddekra,

pa3pymIeHue 0O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ota, hochopa, yrieposa, KpEMHUS U UX COCTMHEHHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIILCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coequHeHuil. IloHsATHe O KOppo3MHM METaljIoB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoiHBIE MCTOYHHMKHM YTJIEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEe(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUS 00 OPraHN4CCKUX BCHICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, STWJICH, AUCTHUJICH, 3TaHOJI, TJIMHCPUH, YKCYCHasd




kucnota). IloHsTHe O OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHPAX,

YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

OeiKax,

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Komnbrotep, IpOEKTOp MYJIbTUMEINA, IPUHTED

2.0060pynoBaHue Uil IPOBEACHUS MPAKTHUECKUX padbOT

- mabopaTtopHbIil mTaTtuB (15mT)

- WTaTuB 171 mpoodupos (15 mir)

- IpOOHUPKHU

-cnupToBKH (15 mT)

- mpuOop Ist morydeHus ra3os (15 m)

- 3@KUM, IIMAaTesb, IPOOKa C Ta300TBOHON TPYOKOL, epkaTenb 1 mpooupok (15mir)
- kKoJi0bI (151mT)

- XuMu4eckui crakad (15 mr)

- XuMu4eckasi BopoHka (151t)

- dapdoposeie vameyku (15 mT)

- pEaKTUBBI

3. Mojienu KpucTaNIMYeCKUX PELIeTOK MOBAPEHHON COJu, rpaduTa.

4. Tlepuouueckast Tabnuia xumuueckux anemenToB /1. . Menneneesa
5. Tabnuna pacTBOPUMOCTH KHUCJIOT, COJIEM U OCHOBAaHUH B BOJIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1. Xwumusa 8 kmacc YueOnuk. ['abpuensu O. C, OcrpoymoB U. I', Cnagkos C. A., u3a.
[Ipocsenienue, 2024 r.
2. Xumus 9 kmacc Yueonuk. [Nabpuemsta O. C, Octpoymor U. I', Cnaakos C. A., u3m.

[Ipocenienue, 2024 r.

METOJJNYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Meromuyeckoe mocoome k yueoHuky O. C. T'abpuensna 8-9 «kmacc, wu3.
[Ipocsenienue, 2023 r.
2. Pab6ouas terpans o xumuu 8,9 kiacc O. C. I'abpuensn, uzn. [Ipocsemenue, 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi sp
ravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405

10. http://sikorskaya-olja.narod.ru/EGE.htm
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