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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B O®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPENoJaBaHus yueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM M CTPYKTYpUPOBAHHUE IO
paznelnaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TIpoOIlecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuXxcsi, OMNpeNeNIieT BO3MOXXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MmpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATENHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIIECHUIX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TJI0O0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JCSATENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYyYEHHUM XUMHUU OOECIEeUMBAIOTCS cHelu(pUKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIMMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. CojaepaHue CKIAIbIBAETCA U3 CHUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJICIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TEOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE AMIMPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIOCOOCTBYeT  (POPMHUPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM MO3HaHUS B Hayke. M3ydueHue XWMHU NPOUCXOIHUT C MPHUBICYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YeJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS TPH M3YUYCHUU BEIIECTB W
XUMUYECKUX peakuuid, B OPMUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUHU MpaBuil Oe3omacHoro oOpalieHus ¢ BEIIECTBAMH B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (OpMHpPOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HAmnpaBlI€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYalOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (dopmupoBanue o0miel (YHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMupoBaHue y O0OyYalOlUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uuciIO YacoB, OTBEAEHHBIX MJS M3YYEHHs] XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMeHTbl. CHUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniecrBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
bU3UYECKUX CBOHMCTB O00pa3llOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) SIBJICHUH, HAOII0IeHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
meau (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEH: C MOMOINbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, NTUCTUWUISAIUS, XpoMaTorpadus, MPOBEJICHHE OYNUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHUE W  ONHCAHUE  PE3yJIbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — sneMeHT U MmpocToe
BemiectBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIyYeHHs] KucjaopoAa B Ja0OpaTopud W MIPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3 (dekra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl Mo XMMHUYECKUM YpaBHEH USIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpHpojie U B KU3HU uyesnoBeka. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Puznyeckue M XUMHYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (Mmoxkapa), O3HAKOMJIEHHE C oOpas3lamMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UcClieIoBaHUEe OOpa3lOB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/lla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHutro B [lepuonnueckoii cucreme /. . Meneneesa.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. [[. 1. MenneneeB — y4€HbI U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs], COeTUHEHNUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMNbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MuUHEpadbl, TOPHbIE TMOPOIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiui Mo pa3aIudHbIM MPU3HAKaM (TI0 YHUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKLNU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsiTue 0 ckopocTH xuUMHUYeckoll peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HMCIOJB30BAHMEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHsATHE O THAPONU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMEeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JICUCTBHS paA3IUYHBIX (HAKTOPOB, MCCIETOBAHUE DIECKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca AMCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJiel
(BO3MOXHO  MCIOJB30BAHME BHUAEO MAaTEpPHANIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [PUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6miast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoOz€iCTBUE € METAJJIaMH, HEMETaUIaMH, IesodaMu). XJIOPOBOJOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHUE, NMpuUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue W (PU3HUECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa ceprl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kmcimoTa, (Qu3myeckue W XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUN B MpUpOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 31aemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHS. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe U XUMHUUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HeHUE OKpYXKalolel cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHHUS.  YIJIepoa,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aTbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTa U €€ CONU, UX (PU3NUECKHEe U XUMHUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TorsiTHE 0 OMOIOTMYECKHN BaXKHBIX BEIIECTBAX: KHUpaX, OeNKax, YriieBoJgax — U uX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemHus (1V) n kpemHueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIoficHUEe TpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUajIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM NMPOTUBOTA3a, MOJTyYeHUEe, COOUpaHUe, paclio3HaBaHUE U U3yUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNUE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a71a4 o Teme «BakHelIne HeMETaIJIbI U UX COETUHEHU ST .

MeTansbl M UX COeIMHEHUS

OO6mast xapakTepUCTUKA XUMUUECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMUecKas  pemeéTka.  DIEKTPOXUMUYECKUH  psll
HarnpsHKeHu MeTamnoB. dusnyeckne ' XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3WU METAIIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIAEHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HATpusi W Kanus. lIpuMeHeHue IIeNOYHBIX METauIOB U HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmume coequHeHHUs KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHS OKCHIA
KIbIUA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPUATIOB),
UCCIIEJOBAHNE CBOWCTB JKECTKOW BOJBI, IIPOLIECCA TOPECHUS JKEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJBb30BAaHUE  BUJEOMATEpPUANIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa MOHBI: MAarHus, KAJIbLHUs, aJIOMUHHS, IMHKA, XKEJe3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeunmme
METaJUIbl U UX COCTUHECHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkarollel cpenbl (IpeaesbHas AOMYyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCu(UKAIUsI, TEPHOJUIHOCTh, HAOIIOIEHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIuiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NbIXaHHWe, OWOcdepa, PKOCUCTEMA, MHHEPAIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
IOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA IPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe TMpaBWJIaMHM W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOLIXCSl.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue OMbITa IeSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEpPHOW MHPOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKH CBOMX TOBapuUUIEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM U COCTAaBIISIIOLINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, TPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MO3HABATEIFHON, WH()OPMAITMOHHOW W YHUTATEIbCKOW KYJIbTYPHI, B TOM YHUCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M T[O3HAHUIO, JHO0O3HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCICACTBUI U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJIe KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIINAI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKU, yYCTaHABIMUBATh B3aMMOCBSI3b C JPYTMMHU MOHSITHUSMH), HCIOIb30BaTh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBbIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpuOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH()OPMAIHIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

YMEHHE MCHOJb30BaTh M aHAIM3UPOBATh B Mpouecce ydyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiaM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaxX; JeiaTh IMPEe3eHTallUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELICHUU
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIE 1eiiCTBUSA:

YMEHUE CAMOCTOSITENIHO OIPENENATh LENN AESTEIbHOCTH, IJIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTEIBHO COCTABIISITH WIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEaKIMsX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAay4yHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 10  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny o0ydenus B 8 ki1acce nmpeMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHYECKas PeaKius, Kiaccu(uKamus peakiuuii: peaxiuu
COCIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsl COCTaBJICHUS (OpMYII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XUMHUYECKON CBsi3U (KOBajJeHTHasT M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepumoamueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)y, Mansie u
OomnbIIMe TEPHUOJBI, COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabmune «llepmogmdeckass cucremMa XuMHUeckux odnemeHtoB J[. .
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW JESATEIbHOCTA — aHAJIM3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbIM OOOpYIOBaHUEM, a TaKXke IMpaBwiIaM oOOpalieHust ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kj1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKInsi, XUMHUIECKasi CBSI3b, TETIOBOH A (PexT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTajau3aTtop, XHUMHYECKOE€ paBHOBecHe, OOpaTUMblE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeérka, KOppo3usi METaJlioB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY I COCTaBJICHHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opmysaMm, BHUA XUMUUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona JI. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro TOHMMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue UX 1O DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peaklIHH (M0 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(D(PEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OIKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJIEKTPOJUTUYECKOM JHUCCOLMALNMN  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JOJIO0 XHMMHYECKOTO JJIeMeHTa 1o ¢opMmyne
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHbIM O00OpYyIOBAaHMEM, a TakkKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyibdaTr-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIui, eCTECTBEHHO-HAayYHbIE METOJAbl IIO3HAHUS —
HaOJIIOIeHNEe, W3MEpPEHUE, MOJEIUPOBAHKUE, IKCIEPUMEHT (peanbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

19 BemiectBa 1 xuMuyeckue 15 1 bu6moreka [IOK

' peaKiuuu https://m.edso0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bomopoa. Ilonsitue o kucmorax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pazpnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [IOK

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

I[TPOTPAMME



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

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepona u 8 1 2 bbmmorexa [TOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tema u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1abopaTopuu ¥ MPUEMBI 00OpaIleHUS ¢ 1 bubmorera [JOK
patop P patl https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padota Ne 2 «Paznenenue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [TOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bubnuoreka [JOK
6 ATOMEI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOKHBIC BEIIECTBA 1 bubmotera [JOK
P H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOC yUCHUE 1 bubmorera [JOK
YAp ya https://m.edsoo.ru/ff0d2d50
10 3aKOH MNOCTOSHCTBA COCTaBa BEIISCTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMHUYECKUX DIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmoreka [{OK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3n4ecKrue U XUMHUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 10 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKux peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS bubmorexa HOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTtponpHas padota Nel mo teme «BemectBa bubnuoreka [IOK
20
U XMMHUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — BJIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nyecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/1a (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bubmmoreka [{OK

2 .
3 abopaTopuy U MIPOMBIIIIICHHOCTH httos://m.edsoo.ru/f0d497a
[IpumeHenue kucnopoaa
TennoBoit 3 PexT XuMrIecKkoi peakiumy,
24 MMOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
TonauBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS a a, CII0COOBI c)ero bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITonyuenue u cobnpanue KUCIopoaa bubmorexa IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ffod4ddo
29 IToHaTHe 0 KHUCIOTaX U COJIAX bubmiorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnunoreka [JOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 mo Teme
31 «I?Ion SHHE U 120614 aHHEe BOJOPOIa bubmorexa HOK
ya . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
. " bubmuoreka [JOK
32 MomnspHblil 00bEM ra3oB. 3akoH ABOTaIpo https://m. edsoo.ru/ff0d542e
33 Brruncienus 00bEMa, KOJIMUECTBa BEIeCTBA bu6mmoreka [JOK



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

rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIeCTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 ea a OCHOBE 3aKOHA 00BE
beaiii HU HOBE SaKon DEMIHBIX https.//m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa [TOK
! https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 C i. 11 0
octaB ocHoBaHwmiA. [ToHsTHE 00 MHAMKATOPAX httos://m.edsoo.ru/Ffod59e2
Bopa xak pactBoputens. HacbllieHHbie U
37 HEHACHIIIIEHHBIC PacTBOPHL. MaccoBas J0JIs bubmorera [JOK
m p PBL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pPacTBOpE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpuroroBaeHue pacTBOPOB C ONPEACIEHHOM bubmorexa HOK
p N B p p pen https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccuukaius, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmiorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCTaB, Ki1accuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenune u XuMHU4eCKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 Tlonyuenne 1 xumMudeckue CBOMCTBA KUCIIOT
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COeIUHEHUIN)
48 I'eneTnueckas cBsi3b MKy KJaccaMu bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O00011IeHNE ¥ CUCTEMATH3ALINS 3HAHUN
m I https://m.edso0.ru/00ad9cb?2
50 KontponbHas padota Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIacCUpUKAITIT
51 XUMHAYECKUX JJIeMeHTOB. [ToHsiTrie 0 rpymnmax bubmmorexa [OK
’ pynt https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnonuueckuii 3akoH u Ilepuonnueckas
52 cncf)TeMIa[l XUMHYECKUX BJIGMGII:TO;[ AN bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, rpyILIbL, TOATPYIIIEI bubmorexa [IOK
PHOJBI, TPYIIIEL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bu6mmoreka [JOK
HM3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 00010YeK aTOMOB
55 aneMmeHTOB [lepuoanueckoi cucremsl 1. U bubmorexa HOK
pHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTUKa XUMUYECKOTO dIIEMEHTA 110 bu6mmoreka [JOK
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ero noJioxkeHuto B Ilepuoauueckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [leproanueckoro 3aKoHa ass

bubmmoreka [{OK

7 ime
> DA3BHTI HayKH H,,Hp aUKTHKH A https://m.edsoo.ru/00ada96e
MCHHGHCCB — y‘-IeHI)H/I, nmegaror u Fpa)I(IlaHI/IH
Pesepsusblii ypok. O000IIIEHNE U
58 CI/ICTI;MaTI/BZp us 3H'<1HI/II§III / Becepoccuiickast bubmorexa [JOK
1t P https://m.edsoo.ru/00adb33c
poBepoyHas paboTa
Kontponsnas pabora Ne4 o teme «CtpoeHue
59 aroMa. XuMHueckas cBs3b» / Becepoccuiickas bubmorexa HOK
’ P https://m.edsoo.ru/00adb486
poBepouHasi paboTa
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
60
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Monnas xumiieckas CBAsk https://m.edsoo.ru/00adac34
62 KoBanenTHas noiasapHas XuMU4YecKas CBI3b bubmorexa [TOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HeEMmoApHasT XUMUYECKas! CBI3b Eubmaorexa HOK
p https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64
Crenens oxuceHHs https://m.edsoo.ru/00adae28
65 OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIE PEAKIIUU Bubmiorexa OK
peaKtt https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN Eubmiorexa TOK
https://m.edsoo.ru/00adb076
PesepBHrIil ypok. O6001I€HIE U
P P 111 bubmuoreka [JOK
67 cUcTeMaTu3als 3HaHuii o reme «CTpoeHue

atroMa. XMMHYECKas CBA3b»

https://m.edsoo0.ru/00ad9ch2
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68 PesepBHrlit ypok. O600IeHNE 1 1 bubmmoreka [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 cUcTeMa XUMUYECKUX 35ieMeHToB /. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa IOK
p p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
5 Knaccudukanus XuMHUYECKUX peakuii Mo 1 bubnnoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.
7 [ToHATHE O TOMOTEHHBIX M T€TEPOT€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
8 @DakTOpbl, BIUAIONINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOMU pPCaKuun U MOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHUS

https://m.edsoo.ru/00adc28¢c
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9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTUYECKON JUCCOLMALINH. bubnuorexa [JOK

10
CunbHBIC U CITA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 WoHnbIe ypaBHEHUS peaKIHil bubmorexa HOK

yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KMCIOT ¥ OCHOBAHUM
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LOK
P . https://m.edso0.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEICTABICHUI 00 DIICKTPOTUTHICCKOM bubmorera [JOK
pelt P https://m.edsoo.ru/00add8b2
JTACCOIHAIIAHN
14 [ToHsTHE O THAPOIU3E COJICH bubmorera [JOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06o00mIeHNEe B CHCTEMAaTH3a 3HAHHH
HICHHC 1 CHCTCMATHIARI SHafHi https://m.edsoo.ru/00addd12

16 [Ipaktueckas padota Ne 1. «Pemenne bubnnoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «DIIEKTPOJIUTHYESCKAS TUCCOLMAIIMS bubmorexa HOK

P g HHARIL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B paCTBOPaX»

18 OO1as XapakTeprUCTUKa raJIoreHOB. bubnunoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KUCIOTA,

19 XI/IMIlz‘{eCIfI/I: CEOﬁCTBa MOJTy4YCHUE bubmotera [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20 [Ipaktuyeckas padora Ne 2 o reme bubnuorexa [IOK

«IlonmydeHune COIAHON KUCIIOTHI, U3YYEHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIUH, €CIIM OJIMH U3 PEarcHTOB JaH B
peaxtt 8 P a https://m.edsoo.ru/00ade488
H30BITKE
29 OO61as xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
23 Hax0>1<p CHHUE Cephl I/I(beé coe I/IHeI:mﬁ B bubmorexa HOK
! P UH https://m.edsoo.ru/00ade64a
MpHUpoJIe. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubnuoreka [IOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIKAIIE B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIoIeH Cpeibl COSAMHEHUSIMH CEPBI
97 Brruncnenune MmaccoBoii 10K BBEIXOa bubnuorexka [JOK
MPOAYKTA peakLUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3j1eMeHToB VA-
28 rpyIIbsl. A30T, pacIpOCTPaHEHUE B IIPUPOIE Eubmiorexa TOK
PYHIIBL - paclipoctp . PHPOJC, https://m.edsoo.ru/00adeea6
(bu3UYecCKre U XUMHUYECKUE CBOMCTBA
29 AmMHak, ero GpuU3NYecKue U XMMUYECKHe bubnuoreka [IOK
CBOMCTBA, [TOJIy4EHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
30 «ITonyyenrne aMmmMuaka, U3y4yeHue ero bubmorexa HOK
N i » MY https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ pusndeckue u bu6nmoreka [JOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX YA0OpEHUI.

bu6mmoreka [{OK

32
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adf518
Cpeibl COEIMHEHUAMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTA, GU3NYECKHE U XUMHUECKUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4EeHUE
Ucnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEPAIILHBIX YI0OpeHUH. 3arpsi3HeHune bubmmorexa [OK
PEILTRIX yA0DP AP https://m.eds00.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Yrnepon, pacnpoCcTpaHEeHHE B IPUPOJIE, bubnuoreka [IOK
35 .
(br3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KucioTa u e€ coiu Bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme
38 "[lony4eHue yrieKucioro rasa bubmmorexa [IOK
Y yt ) https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha kapOoHAT-HOH"
39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KAK O COCIMHEHHUX yriiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coennHeHus bbmmorexa [TOK
P A https://m.edso0.ru/00ae080a
41 IIpakTtuyeckas padota Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edso00.ru/00ae0bf2
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«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)

KonTtposnsHas padota Ne3 mo teme

bu6mmoreka [{OK

42 «Baxueime HeMeTaJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0el8
OO01ast xapaKTepUCTUKA XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubnuorexa [JOK
CBSI3b M METAJUINYECKAs KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
peméTrka. Pu3nuecKre CBOMCTBA METAIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUH P HAIPSDKEHUN brmmorexa [OK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObI MOTYYSHHUS METAJIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIUH, €CIIi OJUH U3 https://m.edso0.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotmpic MeTas bl https://m.edsoo.ru/00ael4b2

48 OKcHIBI M THAPOKCU/IBI HATPUS U KU bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIHMI 1 bubmuoreka [JOK
Mar"Hui https://m.edsoo.ru/00ael5e8

50 Baxxnelme coeTUHEHUS KaJIbIIUI bubmorexa [JOK

https://m.edsoo.ru/00ael5e8

51 O06o01IeHre 1 cucTeMaTru3amus 3HaHUHA

52 JXKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs bubmiorexa LIOK

https://m.edsoo.ru/00ae1886

53 [IpakTtuyeckas padora Ne 6 o reme bubnuorexa [IOK
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"YKécTkoCTh BOJIbI ¥ METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

bu6mmoreka [{OK
54 Amnto i
M https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TuaApoKcu bl 1 cosn xkenesa (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N
[IpakTueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorexa [OK
p . https://m.edsoo.ru/00ae3de8
«Baxxneiime MeTauIbl U KX COESIUHEHUSD)
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
60 5136HTK6 WJTU COJIe }KI/ITI?'I HMECH bubmorexa HOK
Aep N p ) https://m.edso0.ru/00ae1750
Brrurcnenust MaccoBo# 1011 BbIXOAA
MPOJIyKTa peaKuu
61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
62 KounTtponsnas pabora Ne4 mo teme
«Baxxneiilme MeTamuIbl U KX COSIUHEHUSD
63 BemniecTBa 1 maTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKA3HHU YeJI0BEKa https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYXKarolen bubnunoreka [JOK
Cpelsl https://m.edso0.ru/00ae4270
65 Ponp XxumMuu B pelieHNH SKOJIOTUUECKUX bubnuorexa [IOK
npodieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaAaHNHI

https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON IPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUE ITOHATUS)

1.1

PaCKpLIBaTh CMBICIJI OCHOBHBIX XHMHWYCCKHUX OHITHH: aToM,
MOJIEKyJla, XUMHUYECKHH DJEMEHT, IPOCTOE BEMIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOTHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHYECKOTO
JJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIaccuUKaIMs ~ peakuuid:  peaklud  COCAMHEHHS,  PeaklIuu
pa3oKEHUs, pEaKkIMH 3aMEIICHUs, pPeakuuu OOMeHa, OJK30- H
SHJOTEPMHUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsI) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUN H

IIPUMCEHATH 3TU IMOHATHA ITPU OMMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

HCII0JIb30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

PaCKpPLIBAThb CMBICJI 3aKOHOB COXpaHCHHA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJISIDHOI'O YYCHUSA, 3aKOHaA

ABoraapo

1.5

ONpCHACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PpCaKIUn (HO Huciay Hu COCTaBYy

Y4YaCTBYIOIIMX B PEaKIH BELIECTB, 10 TEeIJI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYISAPHYHO W MOJIEIPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATE MACCOBYIO JIOJIIO XMMHYECKOTO 3JIEMEHTa 1o (opmyie

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO J1OJIIO BCIICCTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYUYHBIE METOJIbI MMO3HAHUS — HAOJIO/ICHHE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHenmue nIpeIcTaBUTENIM HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpbrIBaTb CMBICII OCHOBHBIX XWUMHWYCCKUX TIOHSTHH: OKCHnI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATE NPUHAMIC)KHOCTh BCHICCTB K OHpeIleJ'IéHHOMy KJ1aCcCy

coenuHeHul no popMynam

2.3

KﬂaCCI/I(i)I/IHI/IPOBaTB HCOPTraHNYCCKHUEC BCUICCTBA

24

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

MOJIEKYJISPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHUMHYCCKUX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

ClIeZIoBaTh TpaBHJAM  TIOJB30BaHUS XHMUYECKOH TOCYyIOH W
1a00paTOPHBIM 00OpPYIIOBAaHHEM, a TaKXKEe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMH IO BBIOJHEHHIO
7a00paTOPHBIX XMMHYECKHX OIBITOB MO TOJIYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BemlecTB (BOJOpPOJA M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNIEHHOW MacCcOBOW JI0Jeld  PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOJIUTH XUMUYECKUE IKCIIEPHUMEHTHI I10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHUYECKOH pe€aKuuun

I[Io Teme: «llepmommueckuit 3akoH u Ilepuomuueckas cucrema
xumuyeckux snemeHtoB JI. W. MengeneeBa. CtpoeHue aTromoB.

Xummndeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIHHEIC pCaKknum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHI: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'H>, paaunyc aroma,

XUMHUYCCKas CBA3b, IMOJISIpHAA W HCHIOJAPHASA KOBAJICHTHAA CBA3b,




ANIEKTPOOTPUIATEILHOCTh, HOHHAs CBS3b, HWOH, KAaTWOH, AaHUOH,

CTCIICHDb OKHCJICHUA

3.2

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

3.3

OTMCBHIBATh U XapaKTepu3oBaTh TaOim4Hyro Gopmy lleproamueckoii
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3iuyaTh MOHATUS «rJaBHAs
noarpynna (Arpymma)» u «mnobounas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIITHE) Neproabl

3.4

packpsiBaTh cMbichn llepuommueckoro 3akona .M. Menpaeneesa:
JACMOHCTPUPOBATH NOHUMAHUC nepno;mqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HUX IOJOXKCHHA B HCpHO}IH'—ICCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«llepmognyeckass  cucrema  XxuMuuyeckux  asnemento .M.
MenpeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB M 3apsii sapa, oOliee 4Yucio

AJIEKTPOHOB U pacrpeiesieHue UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIIpCHACIIATh CTCIICHDb OKHCJICHUSA 9JIEMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas U HOHHas) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKnus»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, IJJICKTPOJIUTHUYCCKAA AUCCOLUAIHA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIIbHOBOCCTAHOBHUTCIIbHBIC pcCaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJ'ICHTHa}I, HOHHaAas,

MCTaHHI/I‘-IeCKaSI), KpucTalsinyecKas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUN U

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

1.3

COCTaBJIATh ypPaBHEHUS JJIEKTPOJUTHUYECKOM JTUCCOLMALUN KHUCIIOT,
HIEJIOYEH M COJIEM, IOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEaKLUH

WOHHOTO OOMEHA

1.4

PaCKpBIBATh CYHIHOCTH OKHCJIMUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX PEeaKLHii

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakinu

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

COEIUHEHUSY

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE U CTICIIM(PUIECKUE XUMUIECKUE
CBOWCTBA TIPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPKIas OIMUCAHUE
puMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUM COOTBETCTBYIOIINX

XUMUYECKUX PEAKIUN

2.2

COCTaBJISITh YPABHEHUS PEAKIMU, MOATBEPKIAIOIINX CYIIIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHHA,
BO3MOXHOCTH IPOTECKAHUA XUMUUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX

2.4

clenoBaTh IpaBWIaM  IMOJB30BAaHUS XUMHYECKOW TMOCyIoll U
1abopaTopHbIM OOOpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBHUH C HMHCTPYKLIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJTYYEHHIO U COOMPAHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOJAMTh PEaKIUH, IOJATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM  XIJIOPHUJ-,
Opomuza, woauna, KkapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI H3YYEHHBIX METALIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpyXKaroIias cpeia»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHWYCCKUX MMOHSATHI: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON JESITEIbHOCTH —




aHaJIM3 MW CHHTE3, CpaBHEHHE, O0O00OIIEHUE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX pCaKL[I/If/'I; eCTeCTBeHHOHayLIHBIe
METOJIbI TIO3HAHWS — HaOIOJICHUE, HW3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€JIOBEKA. XHMHUSA B CHUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

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

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

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

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYIIIPHAs Macca. MaccoBast JOJIsl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE SBJICHUSA. XUMUYECKas peakuus U e€ MpHU3HaKU.
3aK0H COXPAaHEHHS MACChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kiaccudukanms

XMUMHUYECKUX peakluil (COeTuHEeHMs, pa3IoKeHHs, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH TIOCY/ION, C paBUIIaMU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBeud, [MpOKaTMBaHWE MEIOHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUHN, HAOMIOJCHHE U OIHCAHUE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKelie3a C PACTBOPOM

conmu meau(ll), uzyuenue cnocoOGoB pazieneHus: cMeceil (C MTOMOIIbI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WIIKOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeIcTaBUuTeNIn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — amemeHT u mpocrtoe
BemecTBo. HaxoxaeHue Kuciopona B MpHpoje, PU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. IIpumenenue kuciopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M HpOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMSI KUCIOpoJa

2.2

TemnoBoil 3P PexT XuMMHUUEeCcKol peakuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CI0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI IOJTydEHHUS.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posb pacTBOpOB B MpUpoJe M B KU3HU 4eloBeka. KpyroBopot
BOJIbI B TpHUpOAE. 3arps3HEeHHE TMPUPOIHBIX BoJa. OxXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdyeckux coenuHenunid. Oxcuapl. Krnaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuid. @u3ndeckue U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE cBoOMcTBa KHCaIOT. Pan aktuBHoctn MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3nueckne M XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpaIleHust TopeHust (I10kapa), 03HAaKOMIIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHKUE BUACOMATEPUATIOB),
HaOmoJeHne oO0pa3loB BELIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJIb30BaHHE BHJIEOMATEpPUANIOB), OIpeAeIeHHE pPACTBOPOB
KHCIIOT M IIeJ0Yel C MOMOIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHMYECKHUX BEIIEeCTB pa3jMYHbIX KJIAccoB, HAONIOJEHHE HW3MEHEHUS
OKpackl HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, H3ydyeHue
B3aumojieiicTBusl okcuna menu(ll) ¢ pacTtBopoM cepHOIl KHCIOTBHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajula JApPYrMM M3 pPacTBOpa COJIM, pEIIEHue
HKCIEPUMEHTANBHBIX 3a/a4 M0 TeMe «BakHeHIne Kiacchl HEOPraHWYEeCKUX

COECIUHEHUI)

[Tepunoanueckuii 3akoH u [lepuoaudeckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpbIE 00pa3yroT amMdoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
Menneneena. KopoTkonepuoanas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumMuueckux dnemeHtoB J[.M. Menneneesa.
[lepronsr m rpynmbl. PU3WYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOCHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H3o0TO0mHbI. BHCKTPOHBI. CTpOCHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHUsl pajauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKHX CBOMCTB IO TIpylnaM H I[EpHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
AJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€Hblid U

Ipak1aHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (mojdsipHass W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3Yy4€HHE O0O0paslloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WJUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJBHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU ST)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, Kalus, KaIbIUi WU HX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I
U BHUJA XUMHUYECKON CBSI3U. KﬂaCCI/IQ)I/IKaHI/IH 1 HOMCHKJIaTypa HCOPraHUICCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KilacCcaM HCOPraHN4YCCKUX COG,[[I/IHGHI/II\/’I,

TCHCTUYCCKAA CBA3b HCOPTraHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo

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




[0 Yy4YyacTHUIO Karajau3aropa). OJK30- U OHIAOTEPMUUYECKHE  PEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKUX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [lonaTne 0 XUMU4YECKOM PaBHOBECHH.
@akTOppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM U II0J0KEHHE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEakUuu,  3JICKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  YpaBHEHMMH
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl C HCIOJIb30BAaHUEM METO/A

AJIEKTPOHHOTO OanaHca

1.6

Teopust AIEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M QUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xumMudeckon cBs3u. Crenenpb aucconuanuu. CHIBHBIE U CTTA0bIe AIICKTPOIUTHI.
Peakiun nonHoro obmeHa. YClIoBHsI MPOTEKaHUS PEAKIMid MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

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

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHYECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHUMHYECKOW pEaKIUHh OT BO3ACUCTBHUS pa3IM4YHBIX (HAKTOPOB;
WCCIICIOBAaHNE  AJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKe 0Ca/iKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, WLIOCTPHUPYIOIIUX MPUMEPHI OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEakiuii (TOPeHUE, Peakiiyi Pa3JIoKECHUS, COCITUHCHNUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMu, HCMCTajlllaMH, H_ICJ'IO‘{aMI/I). XJ'IOpOBOI[OpOI[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeTeHn okucieHus. CTpoeHue u (pu3muecKre CBOMCTBA
IPOCTBIX BELIECTB — KUCJIOpOJa M Cepbl. AJUIOTPOIHbIE MoOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/IG M XUMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B MpUpoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

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

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHBIE CTETICHN OKUCIICHUS. A30T, paCIpOCTpaHEHHE B TIPUPOJIE,
(bu3mveckue U XuMUUYeckne cBoicTBa. KpyroBopotT a3ota B mpupoje. AMMUAK,
ero (usmyeckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe W mnpumMeHeHue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KHCIOTa, €€ MOoJydeHHe,
¢u3uYecKkne W XUMHYECKHE CBOWMCTBa (00mME Kak TPEICTAaBHTENs Kiacca
KUCIOT U crnenuduueckue). VMcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XuMUYecKoe 3arpsa3HeHHE OKpYXKarollei
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa, OYBBI

1 BOJIOEMOB)

2.4

®docdop, amtorponHsie Moguukanuu dochopa, GU3NIECKUe U XUMHUCCKHE
cBoiictBa. Oxcun docdopa(V) u dochopnas xkucnora, ¢uznYecKue Hu
XMUMUYECKHE CBOMCTBa, mosydeHue. lcmosb3oBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCTpaHEHHE B MPHPOJE, (U3UUYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npuposae. Okcuabl yriepoja,
X (U3MYECKHe M XMMHYECKHE CBOMCTBa, JEHCTBHE Ha KHUBBIE OPraHU3MBbI,

MOJYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHIAOM




yraepoaa(lV); rumote3a Tn00anbHOrO MOTEIUICHUS KIWMAaTa; MapHUKOBBIN
addekr. YrompHas KuCIOTa W €€ CONU, MX (PUINISCKUE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIMHE, MPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BELIECTBAX KAK O COEAMHEHHSIX
yrieposna (MeTaH, 3TaH, STWIEH, AaleTHICH, 3TAaHOJ, TIJHMLEPUH, YKCyCHas
kucinota). X cocraB m xumuyeckoe crpoeHue. [loHsATHE O OHOJIOTHYECKH
BaXHBIX BEIECTBAX: XHpaX, OEIKax, YrieBoJaXx — W HX POJH B KU3HH
YeloBeKa. MaTepuallbHO€ E€AMHCTBO OPraHMYeCKMX U HEOPraHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHUs] KpeMHHUs1 B npupoje. OOmue mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoil kuciaore. CUIMKATHI, UX UCIOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobrembr Oe30macHOTO

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

2.8

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHE OOpa3I[OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKLUM Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3UYeCKre M XUMHUYECKHE CBOMCTBA TaJIOTEHOB U MX COCIMHEHHUH (BO3MOMXHO
WCITOJIb30BAaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMH XJIOpUIOB
(rayloTeHUI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COCIMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUATIOB); HAOIIOJEHUE TMpoliecca
00yrJMBaHUs caxapa TOJ JeWCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakuu Ha cynbhaT-uoH u HaOloJeHue mpu3Haka eé
MIPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX ynoOpeHuit; moaydeHue, cooupanue, pacrno3HaBaHue
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
aMmMoHMsT ©  ¢docar-uOH U U3YUYEHHE TPU3HAKOB UX MPOTEKaHHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJECOMATEPHANIOB); HM3yYEHHE MOJIENe KPHUCTaNINYECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOCTBOM




IIPOTHBOra3a; IOJy4eHHE, COOMpaHMe, paclo3HaBaHME M HM3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAayeCTBEHHBIX pEaKUWid Ha KapOoHAT- H
CWIIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB WX IPOTEKAHMS; O3HAKOMIICHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEIUHEHUS))

Mertannsl 1 ux COCANHCHUA

3.1

OO011as XapakTepUCTHKa XMMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noynoxenus B Ilepuonnueckoi cucreMe XUMHYECKuX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl ~KpuUcCTasinyeckass pemérka. OJIEKTPOXUMHUYECKUI  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMUYECKHE CBOMcTBa MeTaiuioB. O01Ke crnocoObl MoIydyeHus
MeTayuioB. [loHITHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anemeHntoB J[.M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPUPOJIE.
dusndeckue ¥ XUMHYECKHE CBOMCTBA (Ha TpuMepe HaTpus U Kayns). OKCUIIBI |
TUAPOKCUABI HaTpus U Kanuda. [IpuMeHeHHe IIeTOYHBIX METaUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAJIbI MAarHMii ©M  KallbIIUK: IIOJIOKCHHE B
[Tepuoaunueckoit cucreme xumuueckux anementoB .M. MenneneeBa; ctpoenue
WX aTOMOB; HaXOXXJICHHE B mpupoje. Pu3nUecKrue W XUMHYECKHE CBONCTBA
MarHus W Kajabliusg. Baxkueilmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHII,

coin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHHUC aTOMa, HAXOXICHHUC B IIPHUPOIC. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHUe CBOMCTBa jkene3a. Okcunbl, ruApokcuabl u conu sxenesa(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHE C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJICHCTBUS OKCHJA KajbllMsi U HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBL;
mpoluecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMSI KaUECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, Kanplus, amoMmunus, nuHkKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0JIEHNE U ONMCAHUE IPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(poTEepHBIX CBOWCTB T'UAPOKCUIA ATOMUHUS U TUIPOKCH]A
LIMHKA; pelIeHNe SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelne MeTansl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHoJoruu. BemecTtBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370poBhe. be3omnacHoe Mcrnoib30BaHUE BEIIECTB U
XUMUYECKUX peaknuid B ObITy. IlepBas moMOIIb MPH XMMHYECKUX OXKOTaX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIIIEBOAOPOJOB (yroyib, MPUPOJHBIN Ta3, HEPTH),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: H3ydyeHHEe 00pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMaHHE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M MpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOIECTBa;

IIOHMMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W H3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHC HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHOHaTbHON AESITETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOY4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaabHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBIOOP XMMHUHU KakK MPOGMIBHOTO IMpeaMera

IIpU NIEPEX0/I€ Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMHYCCKHUM DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAsT CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuus, peaklUd COEIUHEHUs, PEaKUUMu pas3JIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakiui OOMeHa, TeruioBoi 3¢ (eKT peakiuu, SK30- U
SHIOTEPMHUYECKHE DPEAKIMH, PACTBOP, MAacCOBas JOJS XUMHYECKOIO
3JIEMEHTA B CO€IMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALUs

BCIICCTBA B paCTBOPEC, AApPO aTOMa, SHCKTpOHHHﬁ 0 aToMa, aTOMHas




opOutanb, paguyc aToMa, BaJEHTHOCTb, CTEIEHb OKHUCIICHHUS,
XMMMYECKAs CBS3b, JIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas:  CBSI3b, MOHHAas  CBsI3b, METAJJIMYECKas  CBA3b,
KpUCTA/UIMYECKas pelérka (aToMHas, WOHHAas, MeTajuInyecKas,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
NMEKTPOJINTHYECKAsT ~AUCCOLMALMS, PEaKUuH HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIuHu,
CKOPOCTh XMMHYECKOW peakumu, kKatanmsarop, [IJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

CcOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, TEOPHS

3JIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW IPAaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclie MHHEpabHBIC YAOOpPEHHs, METaUIBl M CIUIABHI,
NPOAYKTHl TIEpepaObOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CETbCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMCHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHWYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPEay

3.2

YMCHHUEC HUHTCIPUPOBATD XUMUUYCCKHUEC 3HAHUS CO 3HAHHUAMU OPYIUX

y‘le6HBIX IpeamMETOB

3.3

HaJIN4M€ OIIbITa pa6OTbI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
10 XHMMHH (Hay‘IHaH U HAyY4YHO-TIONIyJIIpHasA JIMTCpPATypa, CJIO0BapH,

CIIPAaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/II-O O BCIICCTBAX, HX
MMPEBpALICHUAX n MPaKTUICCKOM MMPUMCHCHHUU 151 YMCHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHUYCCKOI'O

A3bIKa XUMHH JIsI COCTABJICHUA (I)OpMy.]'I HCOPraHNMYCCKUX BCLICCTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMU  XUMHUYECKOU

HoMeHkIatypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3jeMeHTa B Ilepuonmveckoit

CUCTCME C YHUCIIOBBIMU XApPaKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sjapa, oOliee 4YHucio
JJICKTPOHOB), PACHPEIEIICHHEM JJIEKTPOHOB IO JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHYECKHUX DJIEMEHTOB (paguyc aTtoma, 3JIEKTPOOTPHUIIATEIBHOCTH),
6 MPOCTBIX ¥ CJIOXKHBIX BEMIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TEpPHOJAX U  TJIABHBIX
MOJITPYIINAX) U AJEKTPOHHOTO CTPOSHUS aToMa
7 YMeHne knaccupuIimpoBaTh:
7.1 XHUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIECTBA
7.3 XUMHYECKHE PeaKII1
8 YMeHue onpeaensrTh:
81 BAJICHTHOCTh M CTETIEHb OKHCIICHHUS XUMHUYECKHUX AJIEMEHTOB, 3apsij
' HOHA
8.9 BHUJI XHMHUYECKOW CBS3M W THUN KPUCTAJUIMUYECKOW CTPYKTYpHI B
' COCTUHCHHIX
8.3 XapaKTep Cpebl B BOJAHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCJIMTEIb U BOCCTAHOBUTEIIb
9 YMeHHe XapakTepru30BaTh GU3NUECKUE U XUMUUECKHUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJA, O30H, BOJOPOA, Tpadur, anmas,
9.1 KpEeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KalaWi, MarHui,
KaJIbIIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE HX BOJHBIX PacTBOpPOB (BOa,
aMMUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI U THIAPOKCHUIBI
9.9 metanoB |-1A rpynmn, amomunus, menu (l1), uunka, xeneza (Il u
. [11), okenasr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THasd,
(ocdopHas, yroapHas, KpeMHHEBask KUCIOTa U UX COJIH)
9.3 OPOTHO3MPOBaTh W XapaKTEepH30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOKHOCTb ITPOTCKAHUA XUMHUYCCKHUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WITIOCTPUPYIOIIUX XUMHUYECKAE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpymnm) HEOpraHWYeCKUX BELIECTB
10.4 MOJITBEPKIAIOIINX TEHETUIECKYIO B3aUMOCBS3b MEXTy HUMH
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta3oB
114 0 YypaBHEHHUSIM XHMHMYECKUX pEaKUUd M HaXOAUTh KOJIUYECTBO
' BelIeCcTBa, 00bEM U Maccy peareHToOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS  (HaOmrozeHue,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHHUE) MTPH U3yUEHHUH BEILIECTB U
' XUMHYECKUX SBJICHUH; yMeHHe c(hOopMynupoBaTh MpolieMy u
MPEUIOKUTH MYTH €€ pelIeHUs
12.2 Oe3omacHOM pabOThl C XUMHYECKMMH BEIIECTBAMU, XUMHUYECKOU
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
npaBHiIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B TMOBCEHEBHOW JKM3HU, MPAaBUIIAMH MOBEACHUS B LESIX cOEpeKeHUs
123 3I0POBbsI M OKpYKaIoUleil MpUPOAHOI Cpelpl; MOHHMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPENeNEHHBIX
BEIIIECTB, CNOCOOOB YMEHbBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHuecKWX HaBBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHUS
CJIEAYIOIIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3y4eHHE U ONHCaHue (PU3NYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I n XUMHWYCCKUMHA ABJICHUSAMU, OIIBITHI,




WJUTIOCTPUPYIOIIUE TPU3HAKU POTEKAHUS XUMHUUECKUX PeaKLnii

13.2

U3Y4eHHE CIIOCOOO0B pa3JeleHus cMecel

13.3

NOJlydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIy4CHHE
BOJIOPOJIa U U3Y4EHHE €r0 CBOMCTB; MOJIydEHHE YIJIEKUCIOrO ras3a u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCcOBOM JOJed

PacTBOPEHHOTO BEUIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa 5
dbenondranenHa) s OMpPENEICHUS XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIIEIOBAHUE W OINUCAHHE CBOWCTB HEOPraHWYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMHU
OCHOBAHUSIMM, COJISIMU; TIOJy4YE€HHE HEpPACTBOPUMBIX OCHOBAHWM;
BBITECHEHHE OJHOINO MeTaula JPYTMM M3  pacTBoOpa  COJM;
ucciaeaoBaHue aM(POTEpHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

pelieHne SKCIePUMEHTANIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHUYECKUX COEIMHEHUI; «INEKTPOIUTHYECKAS
IUcconmalusay; «BakHelime HeMeTaulbl M HX COCIUHCHHY;

«Baxnennne MeTalIbl M UX COCAUHCHUA»

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIAE  MPHU3HAKH
NPOTEKaHHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC pEaKIuh Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HOHBI: XJIOPHI-, OPOMHI-,
womua-, cynbdar-, Qocdar-, KapOoHAT-, CHIMKAT-aHHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJIbLUs, AJIFOMUHUS,

xkenesa (2+) u kenesa (3+), menu (2+), IMHKA

14

YmMmenne:

14.1

MNPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCEHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCEKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

O0OBSACHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE JJIeMEHTHl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHUX DJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBas J0JIsI  XMMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KonnuectBo BemectBa. Monb. MossipHast Macca. MoJisipHBIiE 00BbEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nuecKkue U XMMUYECKUE SIBICHNA. XUMHUYECKasl peakius U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [lepuoanueckuit 3axkoH u [lepuoanueckas cucteMa XMMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHHE aTOMOB
[lepnoanueckuit 3akoH. Ilepuonmueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 J.N. Menneneea. Ileproapl u rpynmnbl. @uU3nM4ecKuil CMbICI TOPSIKOBOTO
HOMeEpa, HOMEpPOB NIEPHOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000J704YeK aToMOB TepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepuonnueckoit cucremsl [[.1. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IE€PBBIX
TPEX MepUOOB, KaJus, KaJIbLIMS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIATENHHOCTH, METAJNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM  D3JIEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
31 Xumuyeckass CBs3b. KoBajeHTHas (MOJsIpHAsT W HEMOJSIpHAsi) CBSI3b.

QHCKTPOOTpI/ILIaTCJILHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckast CBSI3b

3.2

Tunel KpUCTAIMYECKUX PEMIETOK (aTOMHas, WOHHAs, METaJUINYecKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKOH CBA3U

Baxwuelire npencTaBUTeNd HEOPraHMYECKUX BemiecTB. Hemeramnsl m ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COCIMHEHUM: OKCHUJIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollre; OCHOBaHMHM (IIENOYM M HEPACTBOPUMBIE OCHOBAHMS);
KUCJIOT (KUCIIOPOACOMEpXKAUe U OeCKHCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYEeCKMe M XUMHYECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOIa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

dusznyeckne U XUMHYSCKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJIJIOB: JIUTHUA,
HaTpus, KaJius, Maraus u KaJlblIHA, AJIIOMHHHA, Keiesa.

DIJIEKTPOXUMUYECKUH P HAIPSHKEHUI METaJJIOB

4.4

du3nyeckue W XUMHUYECKHME CBOMCTBA  BOJOPOJHBIX  COCAMHEHUI

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHaKa

4.5

dusnuecKue U XUMUYECKHE CBOHMCTBA OKCHAOB HeMeTtayios: cepsl (1V, VI),
asora(ll, 1V, V), docdhopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquHe OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetauioB |A-IIIA rpymm, munka, meau(ll) u

xenesza(ll, 111). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THAPOKCHIOB AIIOMHUHHUS, kKenesa, iuHka). [lonmyuyenne ocHoBanuit

1 aM(OTEPHBIX THIPOKCUIIOB

4.8

OOutue XUMUYECKUE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHON, KPEMHUEBOH,
yrojibHOW. OcoOble XMMHYECKHE CBONCTBA KOHLEHTPUPOBAHHOW CEpHOH U

a30THOM KHCJOT. HOJIy‘IeHI/Ie KHUCJIOT

4.9

OOure xuMuyeckue cBoiicTBa cpeanux coneil. [lomyyenue comneit

4.10

HOHy‘-IeHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpOAAd, KUCIOpOZdd, aMMHAKa,

YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I
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HOJ’Iy‘-IeHI/IC aMMMakKa, CCpHOﬁ U a30THOM KHCIOT B MMPOMBIINIJIICHHOCTH.




O0m1re cnocoObl MOJTyYeHUsT METAIUIOB

4.12

I'enernueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUYecKuX peakiyii Mo pa3IMdHbIM MPU3HAKAM: TI0 YHCITY
M COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(hdekTy, mo

H3MCHCHHIO CTCIICHEH OKMCICHNUS XUMUYECKIX 3JICMCHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakuu, TEPMOXUMHUUYECKUE YPaBHEHHS.

DK30- U SHIOTEpMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I n
BoccTaHoBUTENU. [Iporiecchl OKHMCIEHUSI ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIN

0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINU

5.4

Teopuss  SIEKTPOJUTHYECKOW  aucconmanuu.  KaThoHbl, AHUOHBI.
DIEKTPOTUTHI U HEANEKTPOJIUTHI. CHIIbHBIC U Ci1a0bIe AMeKTPoanuThl. CTeneHb

IHUCCOIMAIIAN

5.5

Peakiiuu nonHoro oOMeHa. Y CaoBus MPOTEKaHUsI PEAKIIMii HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPAaBHEHUSI peakuit

XUMUS U OKpYXarolasi cpea

6.1

BemiectBa M Marepuasibl B MOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
HCIIOJIb30BAHUE BEIIECTB M XMMHYECKHX PEaKIui B jJabopaTopud U OBITY.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX OKOraX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyxkaromed cpeapl (KUCIOTHBIE —JOXKIIH,
3arpsi3HEHUE MOYBBI, BO3/IyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEAOTBPAILCHUS
[IpenensbHass nomyctumasi konuentpanus BemectB (I1K). Ponp xumun B
pEelIeHUN DKOJOTHYECKUX MpoOsieM. YcuiieHne mapHUKoBoro 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOsA

6.3

[Tpumenenue cepsl, a3ota, hochopa, yrieposa, KpEMHUS U UX COSAUHEHUI B
ObITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CEeJIbCKOM Xo3siiicTBe. IlpumeHneHune
METaJUIOB U CIUIABOB (CTaslb, YYTyH, JIOPATIOMHHMNA, OpOH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coequHeHuid. IloHsATHE O KOppo3uM MeETaoB,

OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE UCTOYHHUKH YIIIEBOAOPOAOB (Yroijib, MPUPOJHBIN ra3, HEe(PTh),

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

6.5

HCpBOHa‘-IaHLHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, 3TWJICH, AaUCTWJICH, 3TAHOJI, IJIMUOCPHH, YKCYCHas




kuciota). [loHsTHe O OHMOJIOTMYECKH BaKHBIX BEHICCTBAX: JKUpaX, OelKax,

YIJICBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o opMynaM XHMHYECKHX COEAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM YPaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus: 8-i1 kacc: 6a30BbIN YPOBEHB: YUEOHUK; 5-€ U3AaHue, mepepaboTaHHOe
INa6puensu O.C., OctpoymoB N.I'., Cnankos C.A. AkimonepHoe o61mecTBo «M31aTenbeTBo
«IIpocsemenue

» Xumus: 9-i knacc: 6a30BbIf YpOBEHB: YUCOHUK; 5-€ n3/1aHue, mepepadoTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkinonepHoe o61mecTBo «M3marenscTBo

«IIpocsemenue»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

- 'a6puensn O.C., Akc€nosa 1.B. Xumus. Metoanueckoe nocodue. 8 kimacc. — M.:
IIpocsemienne

- T'abpuensn O.C., Akcénoa U.B. Xumus. Meroauueckoe mocooue. 9 kiaacc. — M.:
IIpocsemnienne

-- 'abpuensn O.C. Xumus B Tectax, 3ajjauax, ynpaxHeHusx. 8 kiacc. — M.: IIpocBenienue
INabpuensu O.C. Xumus B Tectax, 3a/1a4yax, ynpaxkneHusx. 9 knacc. — M.: [IpocBemienue

- Metoauueckue ceMUHaphl 0 yaeOHOMY npenmerty «Xumus». — URL:
https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

- Meroanueckue MHTEPAKTUBHBIE KEICHI TI0 yueOHOMY mpeameTy «Xumus». — URL:

https://edsoo.ru/metodicheskie_kejsyl/.




- aTepakTuBHBIC BUPTYAIbHBIC JJAOOPATOPHBIE U IIPAKTHYECKUE pabOTHI Ha YIIIyOJICHHOM
ypoBHe 1o ydeOHoMy npenmery «Xumusi». — URL: https://content.edsoo.ru/lab/.
- Meroauyeckue nocodus o yueonomy npeamery «Xumus». — URL: https://edsoo.ru/mr-

himiya/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://edsoo.ru/
[Mopran aucranuuonnoro odyuenus https://do2.rcokoit.ru/

Hcnoab3yeMoe 000pyaoBaHHue U IPOrPAMMHOe o0ecrniedyeHne, MpuodpeTeHHoe B paMKax
MOJIy4YeHUs CyOCHIUN:

1. UnTepakTuBHAS MaHENb

2. IudpoBoii 2IeKTPOHHBIN MUKPOCKOTI

3. Y4eOHO-IeMOHCTPAIIMOHHBIN KOMIUICKC I KaOMHEeTa XUMUHM (paboyast CTaHITus,
Mouutop, [TK-momyib)



