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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTebHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe denaepalbHON pabodeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUU MPEnoAgaBaHusl y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XxuMuu Aa€T TNPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOy4eHusi, BOCIHUTaHUS W PAa3BUTHUS OOYUYAIOIMIMXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEHHOE MPEIMETHOE COJZIEpIKaHNUE,
MpEeAyCMaTPUBAET PACIPENECIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh W3YYEHHUS] XUMHU C Y4E€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takke TPeOOBaHMIA K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE IeJIe N3ydeHUs MPeaMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIBbHOCTH OOYYarolerocs I0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUEe XHMHHM CIYXKUT OCHOBOWM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, ero mpejacTaBiICHUN O MaTepUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHHIX
HHEPruM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O IMYTAX PEHIeHUs riIo0agbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH IS CaMOpPa3BUTUA U
(dbopMHpoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICOBATEIHCKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €UHCTBO NMPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B S3KOJIOTMYECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCS.

JlaHHBIE HampaBjieHUS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOTrO  TpeaMeTa, KOTOpBIH  SIBISETCS  IeIarorMuecKu
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUU Ha ONpEAeIEHHOM JTarne eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111ero 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMBbI IEPBOHAYAIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepiKaHus MPOTpaMMbI IO XMMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOIO mnojaxoga Kk €€ m3ydeHuro. CoaepkaHUE CKJIAAbIBACTCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI OHATHI O XMMHYECKOMN
peaknuu. OO0€ H3TH CHUCTEMBbI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuomnyeckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMUYECKOM CBSI3H;

— TpencTaBieHUNA 00 DICKTPOJUTUYECKON MHUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YEeHUSs
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, LIEHHOCTHOTO OTHONIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXalomuid MUpy,
«bunonorus. 5—7 knaccel» U «PU3KKaA. 7 KJIaccy.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOJUT (POopMHpOBaHWUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOUM KYJIbTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUNA — BaKHEUINX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM IIO3HAaHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NesITEeIbHOCTH, OCBOGHUHM TpaBUi O€30MacHOTO OOpalleHHss C BeUIeCTBaMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUKU HA YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPESTU TAKUE 1IN, KaK:

— (GOopMUPOBaHHE HWHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
OOy4arolmxcss K CaMOCTOSITEIbHON MMO3HABATEIbHOM JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOIMMHUCS
OTBITa Pa3HOOOPA3HOHN JESITETBHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETCHIIMI), WMEIOIMIMX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATH U OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, WCIOJIb3Ys 3HAHUSA U OIBIT, MOJYYCHHbIE NMPU H3yUYECHUU
XUMHH, TPUMEHSTh WX TpPU PEUIeHHMH MNpo0JieM B MOBCEIHEBHOM JKHU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y o0Oydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMYECKU
11eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEJSX
COXpaHEHHs CBOETO 3/I0POBbsSI U OKPY>KaIOIIEeH IPUPOIHOMN CpE/bl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOGHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWIsl U HAPABICHHOCTH AaJbHEHIIETo
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YyUYEHHS XHMHUHU Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHME OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena wm BemjectBa. Du3nMueckue CBOMCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcCTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOcuTENbHAST MOJIEKYJISIpHAsE Macca. MaccoBast A0JI1 XMMHYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moisb. MomnsipHas macca. B3anmocBsa3p Kon4uecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuérer mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Pu3NYeCKUe U XMMHUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0M, MpaBuUiiaMyd paboThl B J1a0OpaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3MYeCKuX CBOWCTB O0pas3lOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndecknx (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOMN) sIBIEHWH, HAOII0IeHUE 1
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XHUMHUYECKHX peakuui (paslioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosr meau (11,
M3y4eHHE CIOCOOOB pa3jieieHUsI CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBaHMUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKH MTOBApEHHON
coid, HaOJMIOJEHWE U  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJEJIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — 3nmemMeHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUpoje, (PU3Mdeckne M XUMHUYECKUC
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucimopoga. CrocoObI



MOJIYYCHHUST KUCIopoda B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MOAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE pEaKUuU. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOIo 3 ekTa, pazpylieHue 030HOBOrO CIOS.

Bonmopon — nsnemeHT um mpocTtoe BemecTtBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma xak pacrteBopurenb.  PacTBOpEI.
HacepiieHHble 1 HEHaChIIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 70Jis BEIIECTBAa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoZ€ M B KU3HU 4YesioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcuaoB. Dusmdeckne U XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U  HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyueHne oCHOBaHHM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KuUCHOT. Psanx akruBHoctn MmeraimoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckrue U XUMHUYECKHUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAAa B BO3AYyXE, IMOJYYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBONCTB KHCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M U3y4YCHHUE
CBOWMCTB BOJIOpo/a (TOpPEeHHE), B3amMMOCHCcTBIE Bojopoaa ¢ okcugom menu (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEIACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECHUCTBUE BOJIBI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCJICOBaHNE OO0pa3Il0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETOYCH,
uzydyeHue B3aumozeiictBus okcupa menud (I1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, peakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d N0 TeMe «BaxHeWime KiacChl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIUKN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkonmepuonnas W JAJUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoasr
u rpynmbl. OU3nyecKud CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paauyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMHUUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. WI. MenneneeB — y4€HbIM U
IPaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuui IKcnepumenm:

n3ydeHue oOpa3loB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiu pa3ioKeHHsl, COSUHEHU).

Mescnpeomemnmnbnie ceasu



Peanmu3anus MeXnpeaMETHBIX CBA3CH NpU U3YYEHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATAM, TAK W MOHATHUM, SIBISIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TOHSTHS: HAay4HbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIMUA, TEPUOJUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, MOJIECIIb, SIBJICHUE.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsi/i, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, ra3, (hU3MYecKrue BEIUYHMHbI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/bl, COMHIIE.

buonorus: ¢orocuntes, qpixanue, bunocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peakius

[lepnonnueckuit 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHUEM 3JIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTATUIMYECKONW PEIIETKHU U
BUJIA XUMHYECKOHN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BELIECTB. XHUMHUECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMu4eckux peakivii Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Io
U3MEHEHUIO CTETECHEN OKHCICHUS XMMHUYECKHX DJIEMEHTOB, MO O0OpaTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckOopocTHM XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue 0 xumMuueckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKkuu. CocraBnenue YpaBHEHUIN



OKHUCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMUA BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS Peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAalEHHbIE HMOHHBbIE YypaBHEHUs peakunid. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MPEACTABICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anamasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JCUCTBUSL PA3NTMUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCA JWCCOLUMALMU KHUCIOT, IIEJIOYE U COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWs  peakuuid HOHHOrOo  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pa3iioKEeHUs, COCUHEHHs), pACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 MX cOeIMHEHHUS

OO6mast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOWCTBA HAa MNOpUMEpEe  XJopa
(B3aUMOJEHCTBUE C METalllaM{, HEMeTaulaMy, IIeJIo4aMu). XJIOPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, IMOJy4YE€HUE, NMpUMeHeHue. JlericTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M uelloBeKa. BaxkHeillmme XJIOpUAbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CcTerneHu okucieHus. CTpoeHue U (Puanyeckue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Ccepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (pU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MUECKHEe W XUMHUYECKHE CBOWMCTBa (00mME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W chnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoThl. Conu CepHON KUCIOThI, KAU€CTBEHHAs peaKklys Ha



cynedar-uon. HaxoxaeHue cepbl U €€ COEAMHEHUN B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COEIMHEHUSIMU cephbl (KUCIOTHBIE OXKIIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAILCHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PACIpPOCTPAHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupone. AMMHAK, €ro
duznyecKkue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux (pU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMHUYECKHe
cBOoMcTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W craenuduueckue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHSI B KAadeCTBE MHUHEPATbHBIX
ynoopeHuil. XuMHU4eCKOe 3arpsi3HeHUEe OKPYXKarolle cpeibl COCAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE Bo3Ayxa, MOo4YBbI W Boaoémon). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKUe U XUMHIESCKHE CBOMCTBA,
nosyuerue. Mcnons3oBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHHUN.

OOmast xapakTepuctika 31eMeHToB |VA-Tpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHHUSA.  YTIEpOoJ,  aJUIOTPOMHbIE
MOAM(UKALIMKM, PACHPOCTpaHEHUE B TNpHUpoje, (U3MYecKue U XUMHYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepoaa B mpupone. OKCuabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresza riaoOalbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
3 dekT. YroapHas KucioTa U €€ Coiu, X GU3MYeCKUe U XMMHUYECKHE CBONCTBA,
NMoJiydeHrue W TnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIECTBAX KAaK O COCTMHEHHUIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, MNIULEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (yrojib, NPHUPOAHBIA Ta3, HeDTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJiib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OelIkax, yriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHHM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBONCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OEeTOH, *kene300eToH. [IpobreMbl 6e30macHOTr0 MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOU KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NUECKHe M XUMHUYECKHE CBOWCTBA
TaJION€HOB M WX COEIMHEHHMH (BO3MOXXKHO HCIIOJIb30BAHHE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTeHHUJO0B), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HAOJIIOICHUE Tpollecca OOyIJIMBaHUS caxapa Mo JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIOTHI, MPOBEICHNE KaYECTBEHHON peakuu Ha CyibQaT-
MOH W HAOJI0JIeHWEe TpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M MX coeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHMe, paclo3HaBaHME M M3YyYEHUE CBOWMCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIIOJB30BAHME  BUAEOMATEPHUAJIOB), U3ydeHue  Mojelien
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U H3yYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CWIMKAT-UOHbl W M3YYCHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIre HEMeTauIbl U KX COCIUHEHUS».

MeTaJuibl 4 X COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepumommyeckon cucremMe xXumudeckux daeMeHtoB JI. M.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTaindeckas CBs3b U
METaUINYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH Pl
HaIpsHDKeHUN MeTaioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOI1ue
CrocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIIEHHOCTH.

[Ilenounble MeTambl: noNoXkKeHue B llepronnueckoil cucTeMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kanus). OKcunbsl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METaNIOB M HX
COCJIMHCHUH.

[[lenoyno3emenbpHble METAJUIbl MAarHMii M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelue coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS!.

AuntoMuHUN: TTo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaXOXKIACHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA altOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHUHMUS.

Kenezo: nonoxenne B [lepuoauuecko cucreme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxOXIcHUE B mnpupoac. Duznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKCubl, TuapoKkcubl U conu xenesa (1) u xenesza
(1), mx cocraB, CBOWCTBA U TIOJy4EHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (U3HUECKUMHU
CBOWMCTBAMH, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIBb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICCTBUS OKCHJIA
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHMS
MJaMEHH MWOHAMM HaTpusi, Kajduid W Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenime
METAaJIJIbl U UX COCIMHCHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW XM3HHM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpejnl (MpeaeibHasl JOoIMyCcTUMas
KOHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepualbl).

MesicnpeomemHnuwle céasu



Peanm3anuss MexXmnpeaMETHBIX CBs3el NMPH W3yYEeHUM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
NOHSTUH, TaK U TOHATHMN, SBJISIOMINXCS CUCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, Kiaccu(uKanus, MEePUOAUIHOCTh, HAOIIONCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE, HW3MEPECHUE, MOJCIb, SIBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszmka: Marepusi, aToMm, O3JCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUU 3apsij, MPOBOTHUKH,
HOJYIIPOBOJTHUKHU, JTUAJICKTPUKH, (DOTORIIEMEHT, BEHIECTBO, TEIIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pPACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIIMTATEIIbHON JECATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMA POCCUHCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOpPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLTMAIM3ALUU OO YHAFOIIINXCS.

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOyYaroIIHUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTALUH W
pPacCUIMPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUS XUMHUYECKOM HayKd B >KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpmanuen o
IIEPENOBBIX JOCTH)KEHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTpPOHCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYrUX  BUAAxX
JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM MAEATEIbHOCTH NpHU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TI'OTOBHOCTHU
OLICHMBaTh CBO€ IIOBEIECHWE M MOCTYNKH CBOMX TOBapullel C NO3ULUU
HPaBCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBJISIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIIHOCTH HAayYHOW KapTUHBI MUpA, NPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NIPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHUs HAOJIIOJJaeMBIX IPOLECCOB U SIBJICHU,
MO3HABATEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEeN0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS 0Oy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsS TIpaBWi OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U peabHOW KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHHE K TPYAy M pe3yjibTaTaM TPYIAOBON IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaIbHOW TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM Cpeie;

6) 3K010rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 1EJIEeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE [IEHHOCTU 3/I0POBOIO U
Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
paBuJI 6€30MACHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMH, & TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOJIHON CPENOU, JJIs ITOBBIIIECHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KYJNbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MNpOOJEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJIOB XUMMH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B MO3HABATEJIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHsS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETaxXx W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHMHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (TIO3HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecreunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornyeckue 1eicTBU:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMUMHYECKUX MOHSTHM (BBIIEISATh UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHUSIMH), UCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTHUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHUE TMPUMEHSATh B TMPOIECCEe MO3HAHUSI TOHATUA (NpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ D3JIEMEHTa), XUMHueckas ¢GopMmyrna U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHbBIX 33/a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpHU30BaATh CYIIIECTBEHHbBIC
MIPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3M U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THIOTE3BI IO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHUIO, OpPraHU3AlMU U MPOBEJACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIIEIOBAHUS, COCTABISTh OTUET
0 TMpoJieJIaHHOM paboTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHWs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPECUMBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPENEIEHHOIO THUIA, MPUOOPETEHHE OIbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHUs HHPOPMAUN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
IpyruMu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENBCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHH) TIO
cymecTBy  oOcyxnaeMoil — TeMbl, (OpMYIHpPOBaTb CBOM  TNPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHBbIE  PE3yNbTaThl  MO3HABATENIBHOM
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pPEe3yAbTaTOB BBINOJHEHHUS] XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCUCTBUI, OIpeneicHue KpPUTEpPUEB IO OICHKE KauecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LN JAESITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(PEeKTUBHBIE CIIOCOOBI PEIICHUSI YUYECOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUIM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHME IOJYYEHHOIO pE3yJibTaTa 3asBICHHON IIeNid, yMEHHE
UCIIOJIb30BaTh M AHAJM3UPOBATH KOHTEKCTHI, IPE/IJlaraéMble B yCIIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHON pabouelt MporpaMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crmenupuIecKue Uil TPeAMETHOW obmacth «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IIOJYYEHWIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CHTYAITHSX.

K kon1y oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCUu(PUKaius peakiuii: peaxiuu
COCAUHEHHUsI, PpEAKUMU PA3JIOKEHUs, pEaKUUHd 3aMELICHUs, pPEaKUnn
o0MeHa, 3K30- U SHAOTEPMHUYECKUE PEaKIH, TEIJIOBOM 3PDEKT peakiuu,
SAIpO aToOMa, OJJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcTBOP, MAccoBas JOJIsl BEIIECTBa
(mpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e WCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMyI
BEIIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COCIMHECHUH I10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cmbichn Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TaOMuuHyro Qopmy Ilepuoanyeckoit
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUs, KOTOpble MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuMUYeckux »siemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YuciIo dJIEKTPOHOB
U pacTpeIeICHUE UX 0 JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYacCTBYIOUIUMX B pPEaKIUU
BEILIECTB, MO TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISTPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MPEBpallCHU B
pPa3TUYHBIX YCIOBUSX,

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrOo »JJIeMEeHTa 1o (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSTH OCHOBHBIC OTEPAIUU MBICTUTEIBHON NEATCIIEHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMAaTH3allnI0, KIACCH(PUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€M — ISl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  MOJb30BAHMS ~ XUMUYECKOM  MOCYyAOH U
7ab0paTOpHBIM  000pY/IOBaHWEM, a TakKXKe TMpaBWiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB IO TOJYYECHUIO H COOMUpPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACcCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX NOHATHUWA: XHWMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, AHWUOH, NPOCTOE BELIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU A (DeKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS JHUCCOUMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaqu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE UM  BOCCTAHOBJICHUE,
aIIoTpoMnus, aM(pOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEAKUHUH, TMPEIEIbHO JOMyCTHMAs
xoHuenTpauus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHH U
IIPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyiiaM, BUJI XUMUYECKOH
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECIMHEHHM, THI KPUCTALIMYECKON
PEMIETKN KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCBHIBaTh W XapaKTepHU30BaATh
tabnnunyo (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» Hu «mooodHas
noarpynmna (b-rpynma)», manple u OOJbIIME MEPUOIbI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE HMEIOTCA B MEPHOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHS  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsi sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOITUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEepUOJ0B U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIMX B pPEaKLUU
BEIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMK HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINU;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYIOM U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IpaBWJa OOpaIllEeHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYCHUIO H COOUpPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIIEKHUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapbonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpalliyd MBICTUTENbHONU J1€ITEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHe, CHUCTEMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — MJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKIWi, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JeSATEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pasznen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

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

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XumMu4decKkas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIun
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso00.ru/7f41a636
OO0mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHECHUS
HWroro no pazneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KHU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosmnuectBo yacos
/i Tema Ypoka Beero KOHTpOJIbHLIe HpaKaneCRne HpnMeqa}me
padoThI padoTsbI
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1
yenoBeka. Tena u BemecTna
2 [Tonsatre o MeTOMaX MO3HAHUS B XUMUH 1
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B 1Ta0OpaTOpUH U MPUEMBI OOpAIICHUS C 1
J1a00paTOPHBIM 000PYTOBAHUEM)
4 UYuctele BemecTBa U cMecu. CrocoOsl 1
paszaeneHus cMecen
[TpakTrueckas padota Ne 2 «PazneneHue
5 cMmecel (Ha mpuMepe OYMCTKU MTOBaPEHHOM 1
COJIH)»
6 ATOMBI 1 MOJIEKYJTBI 1
7 XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1
XUMHYECKHX JJIEMEHTOB
[IpocTeie U coXHBIE BElIeCTBa
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTh aTOMOB 1
XUMHYECKHUX IJIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAs Macca. 1

OTtHocuTenbHAsI MOJIEKYJISIpHAsl Macca




MaccoBas A0 XUMHYCCKOI'O 3JICMCHTA B

12
COCIMHCHHUH

13 KonunuectBo BemectBa. Mosnb. MosspHas
Macca

14 Ou3nYeCKUe U XUMUYECKUE SIBICHUS.
XuMuYecKas peakius

15 [Ipu3Haku u ycnoBus NPOTEKAHUS
XUMHYECKUX PEaKIUi

16 3aKOH COXpaHEHHUs MaCChl BEUIECTB.
XUMHUYECKUE YPABHEHUS

17 Breranciienunst komaecTBa, MacChl BEIIECTBA 10
YpaBHEHHUSM XUMHYECKUX PEAKIIHI
Krnaccudukanus XUuMHYECKUX PeaKIIHii

18 (coenuHeHus, pa3oKeHHs, 3aMELICHUs,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneauct. O0o0IIeHNE U
CHCTeMaTHu3alus 3HaHu!

20 Kontponbras padota Nel o teme «Bemecta
U XMMUYECKHE PEaKLIUN»
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21 Kucnopom — siemMeHT ¥ mpocToe BEIIECTBO.
O30H
du3nuecKkre U XMMHUUECKHE CBOMCTBA

22 KHUCIOPOAa (peaKkIuy OKUCIICHUS, TOPEHHUE).
[Tonsarue 00 okcumax

23 CriocoOblI mosryueHust KHCI0poa B

nabopaTopuu ¥ MPOMBIIUICHHOCTH.




IIpumMeHeHne Kucnopoaa

TennoBoii 3ppekT XUMUIECKOIN peaKInu,

24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUU,
9K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHSIX
TommmBo (HedTh, yroas U MeTaH).

25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0
MpeI0TBPALECHUS
[TpakTrueckas padota Ne 3 o Teme

26 «ITomydenne u coOupaHre KUCIopoa,
W3yYEHHUE €r0 CBOMCTBY

97 Bomopoa — 31eMeHT 1 MPOCTOe BEIIECTBO.
Haxoxnenue B mpupone

28 duznyecKre 1 XUMHYECKHE CBOMCTBA
Bogopona. [IpumeHenne Bogopoaa

29 [ToHsiTHE O KUCIOTAaX U COMAX

30 CriocoOsI moTydeHus BOAOPOa B
naboparopun
[TpakTrueckas padota Ne 4 o Teme

31 «ITonydenne u coOupanue BOIOPOa,
W3YyYEHHUE ETO CBOMCTB)»

32 Momsipabiii 00bEM ra3oB. 3aK0H ABOTaIpoO
Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA

33 rasa o ero M3BeCTHOMY KOJINYECTBY
BEIIECTBA UIIN 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUI Tra30B

35 dusnyeckre 1 XUMHUYECKHAE CBOIICTBA BOIBI




36

CocraB ocHoBanuil. [ToHsiTHe 00 MHAMKATOpax

Bona kak pactBoputens. HacblieHHbie U

37 HEHACBIIICHHBIE pacTBOPHI. MaccoBasi 10Jis
BEIIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 mo reme

38 «I[IpuroToBiieHHE PACTBOPOB C OMPEACIEHHON
MAacCCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBAY

39 KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

40 Oxcuapl: cocTaB, KiaccupUKaIys,
HOMEHKJIaTypa
[TonydyeHnue u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHusl: cocTaB, Kiaccuduxams,
HOMEHKJIaTypa

43 ITonyyenue u XMMHUYECKHE CBOMCTBA
OCHOBaHHI

44 Kucnotsr: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

45 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA KUCIIOT

46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI
MOJIYYCHUS, XUMHUUYCCKUC CBOIICTBa
[TpakTrueckas padota Ne 6. Permenue

47 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAaHMUECKUX
COEAUHECHUIN»

48 ['eneTnveckas CBSI3b MKy KilaccaMmu




HEOPraHUYECKUX COEIUHEHUN

49 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1
50 KontponsHas padora Ne3 no reme "OcHOBHBIE 1
KJIaCChl HEOPTaHMYECKUX COECTUHEHUN"
[TepBbie MOMBITKY KIACCHPUKAITUU
ol XUMUYECKUX IeMEHTOB. [IoHsATHE 0 rpynmax 1
CXOIHBIX 2JIEMCHTOB
[Tepuonuueckuii 3akoH u [lepuoanueckas
52 cUucTeMa XMMUYECKuX aemeHToB /. 1. 1
MenneneeBa
53 [Tepuoapl, TpynIbI, MOATPYIIIIHI 1
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. 1
N3oTonsl
CtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB
95 anemeHToB llepuoauyeckoit cucremsr /. U. 1
MenneneeBa
XapakTepucTuka XMMHUECKOT0 dJIeMEHTa 110
56 ero noyioxeHuto B [lepuognieckoit cucreme 1
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa JIst
57 pa3BuTHs HayKu U mipakTuku. 1. U. 1
MenpeneeB — y4€HbI, MI€Iaror U rpakJJaHuH
58 DIEKTPOOTPUIIATEIILHOCTH ATOMOB 1
XUMHYECKHUX IJIEMEHTOB
59 Honnast xumuieckast cBsi3b 1
60 KoBasieHTHast moJsipHas XUMUYECKasi CBSI3b 1
61 KoBasieHTHast HEMoOIApHAs XUMUYECKasK CBSI3b 1
62 CreneHb OKHCIICHUS 1




63

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

64 OxucauTenu U BOCCTaHOBUTENIN

65 Konrponsnas padora Ne4 o reme «Ctpoenue 1
aTromMa. XUMHYECKasi CBSI3b»

66 PesepBHbIil ypoxk. O606£I.I€HI/I€ U 1
cucTeMaTHU3alus 3HaHUH
PeseprubIil ypok. O600611eHIE 1

67 cuctemaTtu3anus 3Hannii KoatponpHas padota 1
3a Kypc 8 kiacca

68 PesepBHBIiT ypoK. O6o6£ueHI/Ie u 1
cHCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoTsbI

IIpumeyanue

IIepnonnueckuit 3akoH. [lepuonnueckas
cucTeMa XUMMHUYECKuX anemeHToB /. 1.
Meneneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB

Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHMYECKUX BEIIECTB

Bunbsl XuMH4eCKOU CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PEIETOK

Kontponbnas padota Nel o teme
«IToBTOpEeHue u yriybieHue 3HaHui
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca»

Kiaccudukanmss XuMHUIeCKUX peakifi 1mo
Pa3IUYHBIM TPU3HAKAM

IToHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
IToHsTHE O TOMOTEHHBIX U FE€TEPOTE€HHBIX
peaknuax

IToHsATHE O XUMHYECKOM PaBHOBCCHUMU.
@akTOpsI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PABHOBECUS

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE




peakiuu

Teopus 3NEKTPOTUTUUECKON JUCCOLUALNY.

10
CunpHBIC U ClTa0bIe IIEKTPOIUTHI

11 HNonnble ypaBHEHHsI peaKIuii
XUMUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUI

12 B CBETE MPEJCTaBICHUN 00
ANEKTPOIIUTUICCKON TUCCOITUAITUI
XHUMUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEJCTaBICHUN 00 3IEKTPOIUTHIECKOM
JUCCOITUAITUT

14 [TonsiTue o TUIpOIU3E CoNeit

15 O06o001IeHre U cucTeMaTu3alus 3HaHuH

16 [TpakTrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7au»
KonTtponsHas pabora Ne2 o reme

17 «DNEKTPOIUTUYECKAS TUCCOITAALIHSI.
XUMUYECKHE pEeaklui B PaCTBOPax»

18 OO01mas xapakTepuCTHKA TaJIOTeHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE,
MIPUMECHECHUE
[TpakTrueckas pabota Ne 2 o Teme

20 «[TomydeHne CONTHOM KUCIOTHI, H3YYCHHE €€
CBOWCTB»

Brruncnenus mo ypaBHEHUSIM XUMHUECKUAX

21 peakIuii, eciii OJIMH W3 PEarcHTOB JaH B

N30BITKE




22

OO6mas xapakrepucTuka 31emMeHToB VIA-
TPYIIITBI

23

AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

24

CepoBoaopon, cTpoeHue, puzndeckue u
XUMHUYECKHE CBOMCTBA

25

Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

26

XUMHYECKUE PEAKLIUH, JIEKALNE B OCHOBE
MPOMBIIIICHHOTO CIIOCO0a MOTyYSHHS
CEPHOU KUCIIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPY>KAIOILEH CPelbl COCIUHEHUSIMH CEPhI

27

Briunciienne MaccoBOii JOJIU BBIXOJa
MPOAYKTa PEAKLUU

28

OO6m1ast XxapakTeprucTUKa 3JIEMEHTOB V A-
rpymIbl. A30T, pacClpOCTpaHEHUE B IPUPO/IE,
¢du3nvecKre 1 XUMHYECKUE CBOMCTBA

29

AMMHaK, ero pu3nYecKkre 1 XUMHUECKUE
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE

30

[TpakTuyeckas padora Ne 3 o Teme
«[loxydyeHnne aMmMuaKa, U3y4deHHue ero
CBOMCTB»

31

A3oTHas KucioTa, e€ Gpu3ndecKkue u
XUMHYECKHE CBOMCTBA

32

Hcnonb3oBaHME HUTPATOB U COJIEH aMMOHUSA
B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH




CpCAbl COCAMHCHUSMU a30Ta

33

®dochop. Oxcun pochopa (V) u dochopnas
KHCJIO0Ta, (PU3UYECKHE U XUMHUYECKUE
CBOMCTBA, IIOJIy4CHHUE

34

Hcnons3oBanne GpocdaToB B KayecTBE
MUHEpaJIbHBIX YI0OpEeHUH. 3arpsi3HeHNIE
MIPUPOTHOM cpenbl hocdaTamu

35

Yraepon, pacipocTpaHeHUE B IPUPO/IE,
¢du3nvecKre 1 XUMHYECKUE CBOMCTBA

36

Oxcupl yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOIOTUYECKUE
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja
(V)

37

VYroapHasg KUCIIOTa U €€ COJIN

38

[TpakTrueckas padota Ne 4 o Teme
"[lonmy4yeHune yriieKucioro rasa.
KauectBennas peakiust Ha kapOoOHAT-HOH"

39

HepBOHaqaanHe MIOHSATHS 00 OpraHu4CCKUux
BCIICCTBAX KAaK O COCAUMHCHUAX YIJICpoJda

40

Kpemuuii u ero coenuuenus

41

[TpakTrueckas padota Ne 5. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxuelnme HeMeTaUIBI U UX COEIUHEHUS)

42

KonrtponsHas padora Ne3 o teme
«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

43

OO61as xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — MeTaJI0B. MeTaminueckas
CBSA3b U METAJNIMUECKasi KPUCTATIINYECKAst




pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB

XHUMHUYECKHE CBOMCTBA METAILJIIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIPSLDKEHUI
METAaILJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnaBel. Beruucienus no ypaBHEHUAM
XUMUYECKUX PEAKITUi, ECITH OJIUH U3
pEareHTOB COACPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAJIIIOB

47 [Ilenounble MeTAIUTBI

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KAJTUS

49 [lemoyHO3EMENBHBIC METAILIBI — KAJBIHHA U
Mar"uim

50 Baxueiinne coeqnHeHUs KajlblUI

51 O0o0011eHNEe U CHCTEMATH3aLKs 3HAHUH

52 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS

53 [TpakTrueckas pabota Ne 6 o Teme
"YKEcTkoCTh BOABI U METOIBI €€ yCTpaHECHHS"

54 AJTOMUHUA

55 AMdoTepHbIe CBOMCTBA OKCHIA U
THAPOKCH]IA

56 Keneszo

57 Oxcupl, THIPOKCUIBI U conn kene3a (1) n
xenesa (1)

58 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI

59 [Tpaktuyeckas pabora Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC




«Baxueinme MeTayIbl U KX COCIUHEHUS

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX
peaKHHﬁ, CCJIM OAWH U3 pCarcHTOB daH B

60 M30BITKE WU COACPIKUT IPUMECH. 1
BrrunciaeHus MacCOBOM IOJIM BRIXOJa
MPOAYKTA PEaKIIU

61 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1

62 KontponbHas padota Ne4 o reme 1
«BaxkHeume MeTajbl U UX COCOUHCHUS

63 BemiecTsa 1 maTepuansl B TOBCEIHEBHOM 1
JKHU3HH YeIOBEKa

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1
CpeIbl

65 Posb xuMuM B perieHnH SKOJIOTHUECKUX 1
npobiem

66 PesepBHbIil ypok. O606£I.I€HI/I€ U 1
cUcTeMaTHu3aIs 3HaHUN
PeseprubIil ypok. O60011eHIE 1

67 cucteMaTtu3anus 3Hanui KoHTpoiapHas 1
pabota 3a Kypc 9 knacca

68 PesepBHBIit ypoK. O6o6£ueHI/Ie u 1
CHUCTeMaTH3aIis 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.T'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
Xumus 9 knace I'.E. Pyazutuc,®.I'. ®enbniman AkuimoHepHOe 0011eCTBO

«3marensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Y4ueOHO-MeTOANYECKUN KOMITJIEKT M0 XUMHH J1J1s 8 Ki1acca (0a30BbIM YPOBEHbD):
-Y4yeOHuK

-Pabouas TeTpanp

-Terpans nis 1a60PATOPHBIX OTBITOB U IPAKTUIECKUX padOT
-COOpHUK 337a4 U yIPAKHEHUI

-IIpoBepouHbIe 1 KOHTPOJIBHBIE PAOOTHI

-Ypoku xumuu B 8 kiacce. MeTomudeckoe mocooue
-MeToanueckoe mocodue ( Ha caiTe)

9 knacc:

-Y4ueOHuK

-Pabouas TeTpanp

-Tetpanp A 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT

-3aJauHUK C IIOMOIIIHUKOM



-JlupakTHUeCcKud MaTepurall

-IloypouHbie peKkoMeH1aluu

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmoteka IIOK

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

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTHs 00pa3oBaHUS
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