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IHosicHUTEILHAA 3ANMNCKA

Pabouas mporpamma Kypca XMMHHU JJIsi OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBHU C
®denepanbHbIM rOCy1apcTBEHHBIM 00pa30BaTeNbHBIM CTaHJApTOM oO0IIero odpasoBaHus. B
HEH TaKxke YUUTBIBAIOTCA OCHOBHBIC HICHU U ITOJIOKCHHUA HpOFpaMMbI PasBUTUA U
(bopMHpOBaHUs YHUBEPCAIbHBIX YUEOHBIX I€HCTBUI 111 OCHOBHOI'O 0011ero 00pa3oBaHusl.

B coorBeTcTBHMH C 3THMH JOKYMCHTaMU o6yqa10nmecx JOJDKHBI OBJIAJACTH HpI/IéMaMI/I,
CBSI3aHHBIMU C OINPEAEICHUEM IOHATHHA: OrPaHWYMBATH MX, ONHUCHIBaTh, XapaKTepU30BaTh U
cpaBHUBaTh. Tak Kak XMMHUS — HayKa SKCIIEPHUMEHTAJIbHAS, 00YYaroIuecs JTOJKHBI OBIIA/IETh
TaKUMHU [O3HABATEIbHBIMU Y4€OHBIMH JCHCTBUSAMH, KaK 3KCIIEPUMEHT, HaOII0/eHue,
U3MEpeHue, OIMUCAHWE, MOJECNUpPOBAaHME, T'MIIOTe3a, BBIBOJA. B mpolecce u3yuyeHHs Kypca y
o0yyaroIuxcss MpoAOIDKAIOT (HOPMUPOBATbCS YMEHHUS CTAaBUTh BOIPOCHI, OOBSCHSTSH,
KJaccu(uIUpoBaTh, CpaBHUBAaTh, OINpPENENATh HCTOYHMKMA HMHPOpPMAIUHM, TMOIy4YaTb U
aHaJIM3UpoBaTh €€, TOTOBUTh HH(GOPMALMOHHBIM NPOIYKT, IMPE3EHTOBaTb €ro M BECTU
muckyccuto. CreoBaTenbHO, JESATENbHOCTHBIA MOAXOJ B M3YyYEHHM XUMHUHU CHOCOOCTBYIOT
JOCTH)KEHUIO JINYHOCTHBIX, TPEIMETHBIX U METalpeIMETHBIX 00pa30BaTEeNIbHBIX Pe3yJIbTaTOB.

B 0cHOBY Kypca MOJI0KEHBI CIIeIYIONIE HeH:

. MaTCprAJIbHOC CIUHCTBO 1 B3aNMOCBA3b 00BEKTOB U SIBIICHUH IMpUpPOAbI;

e Beyllas pojib TEOPETHUECKUX 3HAHUHU A1 OOBSCHEHHUS M MPOTHO3UPOBAHUS
XUMHWYCCKUX ﬂBJ’IeHI/If/'I, OLICHKHU UX HpﬁKTH‘I@CKOﬁ 3HaAa4YUMOCTHU,

. B3aMMOCBSI3b KAUYECTBEHHOW ©W KOJMYECTBCHHOM CTOPOH XHMMHYCCKUX
00BEKTOB MaTepHAILHOIO MHPA;

® Pa3BUTHC XUMHYECKOH HayKn W TIIPOM3BOJACTBO XHWMHYCCKHUX BCIHICCTB
U MaTepUasoB Ul YJOBJIETBOPEHUS HACYLIHBIX NOTPeOHOCTEH 4YeraoBeKa U
oOuiecTBa, pelleHus ri100aJbHbIX Ipo0JeM COBPEMEHHOCTH;

. TCHCTUYCCKAs CBA3b MCKAY BCIICCTBAMM.

OTH HJeu pealn3ylTcss B Kypce XUMHMHM OCHOBHOM IMIKOJBI IYTEM JIOCTHIKEHUS
CIEAYIOIINX LeJIei:

. Dopmuposanue 'y ydammuxcs XMMUYECKON KapTUHBI MHpa, KaKk OpraHWYeCKOM 4acTu
€ro 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI.
. Paszeumue 0o3HaBaTEIbHBIX ~ MHTEPECOB, HMHTEUIEKTYaJbHBIX U  TBOPYECKHX

CIIOCOOHOCTEH ydJaluxcsi B Ipollecce M3y4YEeHUsT UMH XHMMUYECKOM Hayku M €€ BKJaja B
COBPEMEHHBI Hay4YHO-TEXHMUYECKHH mporpecc; (OpMUpOBaHME BAXKHEHIIUX JIOTHUECKUX
ornepanuil MbIIUIEHUS (aHalIu3, CUHTE3, 000OIEHHEe, KOHKpETH3alus, CpaBHEHHE U Jp.) B
IIPOLIECCE MTO3HAHUSI CUCTEMbI BAXKHEHIINX MOHATHUN, 3aKOHOB U TEOPHUIl O COCTaBE, CTPOECHUU U
CBOICTBaX XMMHUYECKUX BEILIECTB.

. Bocnumanue yoexx1€HHOCTH B TOM, UYTO TNPUMEHEHHE TONYyYEHHBIX 3HAHUU U
YMEHUU MO XHUMHH SIBISETCA OOBEKTHBHOM HEOOXOAMMOCTBIO [JIsi Oe30macHoi paboThl ¢
BEIIleCTBAMH U MaTepuajgaMu B ObITY U Ha IPOU3BOJICTBE.

. Ilpoexmuposanue u peanuzayus BBITYCKHUKAMH OCHOBHOM IIKOJBI JIMYHOU
o0pa3oBaTeNbHOW TPAaeKTOpUHU: BBIOOp mTpoduias oOyuyeHHs B cCTaplied IKoyie WiIn
poeCCHOHAIBHOTO 00Pa30BaTEIIbHOTO YUPEIKICHHUS.

. Osnadenue KAH04esblMu KOMNEemeHyusimu: y4eOHO-T103HaBaTEIbHBIMH,
WH(OPMAITMOHHBIMH, IICHHOCTHO-CMBICTIOBBIMH, KOMMYHHUKATHBHBIMH.

JUis MOCTHIKEHUs 3TUX Lieleld B Kypce XMMHMU Ha CTYHNEHM OCHOBHOTO 00miero obpa3zoBaHus
pelarTes cienyromnue

e 3aJaum:

[ ]

e (GOpMHPYIOTCSI 3HAHWS OCHOB XHUMHYECKONW HAayKH — OCHOBHBIX (DaKTOB,
MOHATHM, XUMHYECKMX 3aKOHOB W TEOPUH, BBIPAKEHHBIX IOCPEICTBOM
XUMHYECKOTO SI3bIKA;



pa3BuBatoTCsl yMeHHs HaOmonath U OOBACHAIOT XHUMHUYECKUE SBIICHUS,

MPOUCXOJAIINE B TMPUPOJE, JTAa0OPATOPHBIX YCIOBHUAX, B OBITYy W Ha

IIPOU3BO/ICTBE;

e  IpHOOpeTaoTCs CreUalIbHbIE YMEHUS U HaBBIKH 110 0€30MacHOMY OOpAaIEHUIO C
XUMHUYECKUMH BEIIECTBAMHU, MaTEPHAIaMH U MPOIECCaMU;

e (QopmupyeTcsl TYMaHUCTHYECKOE OTHOILICHHE K XMMHUHU KaK MPOU3BOJIUTEIILHOM
cuwie o0IIecTBa, ¢ IMOMOIIBID KOTOPOW PpEHIaroTCsl TIOOATbHBIE TPOOJIEMBI
YeJI0BEYECTBA,

e  OCYILIECTBIISIETCA WHTErpanusi XUMUYECKON KapTUHBI MHUpa B €IUHYI0 HAy4YHYIO

KapTHHY.

PabGouas mnporpamma peamusyercs Ha ocHoBe YMK co3manHOro mon

pyxoBoactBoM ['abpuensnaO.C.

1. Tabpuensun O. C. Xumusa. 8 kmacc : yueOHHK I oOmeoOpa3oBaTelbHBIX
opranmzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipoceemenue, 2021

2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK 1 00111e00pa3oBaTeIbHBIX
opraam3arwii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpocsemenue, 2021

YuyeOHuKH COOTBETCTBYIOT DefepaqbHOMy TOCYIapCTBEHHOMY

oOpa3oBaTenbHOMY CTaHIapTy. PekomeHaoBaHbl MUHUCTEPCTBOM IPOCBEIICHUS
Poccuiickoit ®eneparun.
[Tporpamma paszpaboTaHa B COOTBETCTBUM ¢ Yy4eOHbIM IutanHoM MOY Penenkas COILI
JUIS YPOBHSI OCHOBHOTO OOILEro 00pa3oBaHUS C HCIOJb30BAHUEM COBPEMEHHOIO
000pyZOBaHUs IIEHTPA €CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKOW HAampaBICHHOCTH
«Touka pocra». Ha 0Oaze mentpa «Touka pocrta» obOecreunBaeTCsl peaTr3arus
00pa3oBaTeNbHbIX pOrpaMm €CTECTBEHHO-HAYYHOH! u TEXHOJOTUYECKON
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMU 3aKOHOJIATEIHCTBA
B c(hepe oOpazoBanus U ¢ yu€ToM pekomeHaanuii denepaibHOro oneparopa yueOHOro
npeaMera « XuMus».

2.001mas xapakTepucTuKa y4e0HOro npeamera

B cootBercTBUU C (henepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM OCHOBHOIO
06mer (¢} O6pa3OBaHI/I${ ydamuecsa MOOJIKHBI OBJIAICTb TaKUMH ITO3HABATCIIBHBIMU yLIe6HBIMI/I
NEHCTBUSMH, KaK yYMeHue (QopMyJIupoBaTh NpoOJeMy W TUIIOTE3y, CTaBUTh LIETH M 3aJauH,
CTPOUTH IIJIAHBI JOCTUKCHUA ueﬂeﬁ " pCHICHUS NMOCTABJIICHHBIX 3a/la4, MIPOBOAUTH SKCIICPUMCHT
H Ha €ro OCHOBC JI€J1aTh BBIBOJbI U YMO3AK/IHOUYCHUA, IIPEACTABIIATh UX U OTCTAUBATh CBOIO TOUKY
3pCHUA. KpOMe 9TOro, ydamuecsa AOJDKHBI OBJIAACTh MPUCMAaMU, CBA3AHHBIMU C OIMPCACIICHUCM
OHATHH: OrpaHM4YMBaTh UX, OIMMUCBIBATH, XapPaKTCPU30BATh U CPABHUBATL. CJ'I@)IOBaTeJ'IBHO, npu
HU3YUYCHUHU XUMHH B OCHOBHOH IIKOJIE ydamuecss OOJDKHBI OBJIAACTDH y‘-IC6HLIMI/I ﬂeﬁCTBHHMH,
MO3BOJIAIOIIUMHA UM JOCTUYDb JIMYHOCTHBIX, IPCAMETHBIX U MCTAITPCIMCETHBIX 06p330BaTeJ'IBHBIX
pe3yJIbTaToB.

[Ipennaraemasi mporpaMMa 1Mo XHMHU PACKPBIBAET BKJIAJ YYEOHOrO MpeaMeTa B JIOCTHIKEHHUE
ueneﬁ OCHOBHOI'O OGH.ICTO 06pa30BaH1/151 U onpeaciiacT Ba)KHEHIIIE COACPIKATCIIbHBIC JIMHUU
npeaMera:

¢ «BCHICCTBO» — 3HAHUC O COCTABC U CTPOCHUHU BCIICCTB, UX CBOICTBax M OHMOJIOTMYECKOM
3HA4YCHUM;



* «XMMMYECKas peaklMs» — 3HaHHE O MPEBPALIECHUSX OJHUX BEIIECTB B JPYTUe, YCIOBUAX
MPOTEKAHUS TAaKUX MPEBPAIICHUHN U CIIOCO0aX yIPaBICHUS PEaKIIUSIMH,
* IPUMEHEHHE BELIECTB» — 3HAHME M ONBIT 0€30IacHOro OOpalleHHus C BelleCTBaMH,
MaTepHajaMH U IpoleccaMu, He0OXOIMMBIMU B OBITY U Ha MIPOU3BO/ICTBE;
* «I3BIK XMMHU» — OINEPUPOBAHHE CHCTEMOH BaKHEMIINX XWMUYECKUX TIOHSATUHN, 3HAHUE
XMMHUYECKOH HOMEHKJIATYphl, a TaKK€ BJIAJCHWE XMMHUYECKOM CHMBOJIMKOM (XMMHUYECKUMU
dbopmyaMu U ypaBHCHHUSIMHU ).

3. MecTo y4eOHOTr0 npeaMeTa B y4eOHOM ILJIaHe
XuMHsl B OCHOBHOM IIKOJIe u3ydaercs 8 u 9 knaccax. O0miee ynciao ydeOHBIX 4acoB 3a 2 rojia
00yuenust cocraBisier 138,u3 nux 70 (2 4 B Hexento) B 8 kiacce, 684 (2 yaca B Heneno) B 9
KJ1acce.

[IpennaraeMplii Kypc XOTSI M HOCHUT OOIIEKYJIbTYPHBIH XapakTep M HE CTaBUT 3a7ady
npo¢eCCHOHATBLHON MOATOTOBKM 00YYaIOMIUXCsI, TEM HE MEHEE MO3BOJISICT UM ONPEACTUTHCS C
BBIOOPOM TpoduiIst 00yUEHHUs B CTAPIICH IIKOJIC.

3HauUUTENbHOE MECTO B COJIEP’KaHUU Kypca OTBOAMTCS XHMHUYECKOMY 3KcrepumeHTy. OH
OTKPBIBAET BO3MOXKHOCTH (DOPMHUPOBATH Yy YUAIIUXCS CIIEMATbHBIEC TPEIMETHBIC YMECHHUS:
— paboTath ¢ BelIeCTBaMH;
— BBITIOJHATH MPOCTHIE XUMUYECKUE OMBITHI;
- YUYUT IIKOJIBHUKOB O€30aCHOMY U JKOJIOTMYECKH TIPaMOTHOMY OOpallleHUI0 ¢
BEIIECTBAMHU B OBITY M Ha TPOU3BOJICTBE.
IIporpammoi peryCMOTPEHO IIPOBEICHUE:
8 Kiacc
KOHTPOJIBHBIX paboT — 4 yaca,
MPAKTUYECKUX PabOT — 7 4acos.
9 kiacc
KOHTPOJIbHBIX paboT — 4 yaca,
MIPaKTUYECKUX padoT — 7 4acos.
Cpok peanu3zanuy yueOHOM MporpaMMbl- JiBa y4eOHBIX rojia

4. IleHHOCTHBIC OPHEHTHUPBI COACPKAHUSA YU4eOHOr0 npeaMeTa « XMMHUsD)

VY4eOHblil npeamer «XuMus», B COAEPNKAHUM KOTOPOIO INIABHBIMH KOMIIOHEHTaMH SIBJISIOTCS
Hay4yHble 3HAHUS W HAy4yHbIE METOAbl IO3HAHMA, IO3BOJSAET NPOOYXKIaTh Yy YYalIUXCs
HMOLIMOHAIBHO-IICHHOCTHOE OTHOILIEHHE K M3yyaeMoMy MaTepuany. B pesynpraTe yueOHOM
NeSITebHOCTH CO3Jal0TCs YCIOBUS Ui (popMupoBaHHs cucTeMbl LieHHocTel. [lo3HaBarenbHas
¢byHkus ydeOHOro mnpeamera «XHUMHS» 3aKIHOYaeTCs B CIOCOOHOCTH €ro COAepKaHHs
pa3BUBaTh LIEHHOCTHBIE KAUECTBA y YUAIIUXCS.
Ilo3nasamensvnvle yennocmu: omHouleHue X ~XUMUYECKHMM 3HAaHUSM KaK OJIHOMY U3
KOMIIOHEHTOB KYJIbTYyphl YEJIOBEKA Hapsay C JAPYTMMHM €CTECTBEHHOHAYYHBIMH 3HAHUIMU,
OKpYXarolleMy MUpPY KaK MHUPY BEIIECTB U MPOUCXOISAIINX C HUMH SIBICHUN; TO3HABATEIbHON
NeSITeIbHOCTH (KaKk TeopeTHde- CKOM, Tak M OSKCIEePUMEHTAJIbHOW) KaK MCTOYHHUKY
3HaHWUN; nonumanue: OObEKTUBHOCTU U JOCTOBEPHOCTH 3HAHUN O BEIECTBAX U MPOUCXOIAIINX
C HUMHU SIBJICHUAX; CIOXKHOCTH M OECKOHEYHOCTH Mpollecca MO3HaHUs (Ha MpuMepe HCTOPUHU
XUMHYECKHX OTKPBITHI); ACWCTBUS 3aKOHOB TPUPOABI W HEOOXOAMMOCTH HMX ydYeTa BO BCEX
cepax AEATENbHOCTH 4YEJIOBEKAa; 3HAUEHUS XUMMYECKMX 3HAHMU IS pelieHHs T1o0albHbIX
mpoOjeM dYeloBeuecTBa (PHEPTeTUUYECKOW, CHIPhEBOM, MPOJAOBOJILCTBEHHOW, 3/J0POBBS U
JIOJITOJICTHSI YeNIOBeKa, TEXHOJIOTHYECKUX aBapUid, I100aJIbHON 3KOJIOTHU U JP.).
Ilennocmu mpyoa u Ovima: OTHONIEHWE K TPYJOBOM JEATEIIBHOCTH KaK €CTECTBEHHOMH
¢u3nUecKoil M WHTEIUIEKTyallbHOW TOTPEOHOCTH, TPYAY KaK TBOPYECKOM MAEATeNbHOCTH,
MO3BOJIAIONIEH MPUMEHSTh 3HAHUS Ha MPAKTUKE; COXpaHEHUE U MOojJiep>KaHue COOCTBEHHOTO
3JI0pOBbsI M 3710POBBSl OKPY’KAIOIIMX, B TOM YHCJIe OpraHu3alys MUTaHUS C YYeTOM COCTaBa U
HHEPreTHUECKON IIEHHOCTH MUIIM; COOI0IeHNE MpaBUil OE30MMaCHOTO UCIOIb30BaHUS BEIIECTB
(JlekapCTBEHHBIX IpenapaToB, CPEACTB OBITOBOM XUMHH, MECTHIMJIOB, TOPIOYE-CMAa30YHBIX
MaTepuajoB U Jp.) B IOBCEIHEBHOW KHM3HM;, OCO3HAHHE JOCTH)KEHHUS JIMYHOTO Yycmexa B



TPYHAOBOW JEATENBHOCTH 3a CUeT COOCTBEHHOH KOMIIETEHTHOCTH B COOTBETCTBHUH C
CONHUAJIBHBIMH CTaHAAPTAMH H MOCICAYIOIMM COHHAJIbHBIM OI[06peHI/ICM ,Z[OCTI/I)KGHI/Iﬁ HAaYyKHn
XUMHHU ¥ XUMHUYECKOTO TIPOU3BOJICTBA JUISI PA3BUTHSI COBPEMEHHOTO 00IIIeCTBA.

Hpaecmeennvle uennocmu: omuouieHue «k cede (0co3HaHHE COOCTBEHHOTO JIOCTOMHCTBA,
YYBCTBO OOIIECTBEHHOTO J0JIra, JUCIUIUIMHUPOBAHHOCTD, YECTHOCTh M TIPABIMBOCTbD, IIPOCTOTA
n CKpOMHOCTb, HCTCPIIUMOCTD K HECIIPaBCAJIMBOCTH, MMPU3HAHUC HGO6XOI[I/IMOCTI/I
CaMOCOBEPILIEHCTBOBAHUS ), IPYTHM JIIOJIIM (TYMaHH3M, B3aUMHOE YBXCHHE MEXIY JIOIbMH,
TOBAPUIICCKas B3aUMOIIOMOIIlbL U Tpe6OBaTeJIbHOCTb, KOJIJICKTUBU3M, 3abo0Ta o APYyrux JHOI[}IX),
npupoje (0epekHOe OTHOIICHUE K € OOraTCTBY, HETEPITUMOCTh K HAPYIICHUSIM 3KOJOTHYECKUX
HOpPM U TpeOOBaHUH, JIKOJOTUYECKH TPAMOTHOE OTHOIICHHE K COXPAaHCHHUIO TUIPOCOhEpHI,
aTMocdepsl, TOYBBI, Onochepsl, UEITOBEUECKOTO OpraHU3Ma; OIICHKA JICHCTBUS BOIIPEKH 3aKOHAM
MPUPOJIBI, IPUBOIAIIETO K BOSHUKHOBEHUIO TII00ATBHBIX MPOOIIEM); noHuMaHue He0OX0TUMOCTH
YBOKHUTEILHOTO OTHOIICHUS K JOCTHDKEHHSIM OTCUECTBCHHOW HAyKH, HCCIIEI0BATEIbCKON
JESATEIIBHOCTH POCCUMCKHUX YUEHBIX-XUMUKOB (IaTPUOTUYECKUE UYBCTBA).

KommyHnukamuenvle  yennocmu: omuouieHue K HOpMaM  si3bIka  (€CTECTBEHHOTO U
XMMHYECKOT0) B pa3IMYHBIX HCTOYHUKaX wuHpopMmanmu (mureparypa, CMU, Unrepuer u
Ip.); NOHUMAHUE HeoOX00UMOCmu: IPUHATHS PA3IUYHBIX CPEICTB U MPUEMOB KOMMYHHKAIIHU;
NOJy4YeHHUss WH(POPMALUMU W3 PA3IMYHBIX HCTOYHUKOB, apryMEHTHPOBAHHOH, KPHUTUYECKON
OLICHKM WH(OpMaIUK, IOJIYYEHHOW W3 pPAa3JIMYHbIX HMCTOYHHKOB, COOOUICHHUS TOYHOH U
I[OCTOBepHOfI I/IH(l)OpMaHI/II/I; ACHOCTHU, AOOCTYIHOCTH, JIOTUYHOCTH B 3aBHUCHUMOCTHU OT LCJIH,
TIOJTHOTBI WJIA KPATKOCTH H3JIOKEHHS HH(POPMAIIMK; CTPEMIICHUS TIOHSATh CMBICI OOpaIleHHOU K
YEJIOBEeKYy peud (YCTHOM M TUCHMEHHOW); BEICHMS JMAJIOTa JJisi BBIABJICHHS DPa3HBIX TOYEK
3peHHsT Ha paccMaTpUBacMyl0 HWH(POPMAIMIO; BBIPAKEHHS JIMYHBIX OIICHOK M CYXKICHUM;
NPUHSATHS BBIBOJIA, KOTOPBIH (POPMUPYETCS B IpOIiecce KOMMYHHKAIIHH.

Iecmemuueckue UEeHHOCmU: no3umueHoe UY6CMEEHHO-YEHHOCMHOE OMHOUiLeHue. K
OKpYyXaroreMmy MUpy (KpacoTa, COBEPIICHCTBO M TapMOHUSI OKPY KAFOIICH MTPUPOIBI M KOCMOCa
B IICJIOM); TPUPOJHOMY MHPY BEIIECTB M HX IPEBPAIICHUH HE TOJBKO C TOYKH 3PCHUS
HOTp€6I/ITCJ'[5[, a KaK K MCTOYHHKY IMPEKpaCHOro, rapMOHUYHOTO0, KpaCUBOT' O, IMMOAJYNHAIOIICTOCS
3aKOHOMEPHOCTSIM, TMPOMOPIHOHANBHOTO (Ha MpUMepe B3aUMOCBS3M CTPOCHUS M CBOWCTB
aTOMOB ¥ BCIIECTB); BBINOJIHCHUIO YYEOHBIX 3aJad Kak K TMPOIECCY, JOCTABJISIONICMY
ACTETUUYECKOE yJIOBOJIBCTBUE (KPAacHBOE, U3SIIHOE PEIIeHUE WK JoKa3a- TeJIbCTBO, MPOCTOTA, B
OCHOBE KOTOPOM JICKUT TapMOHUSA); NOHUMAHUe HeobXooumocmu U300paKeHuss HNCTUHBI,
HAyYHBIX 3HAHUH B UYBCTBEHHOW ¢opMe (Hampumep, B TPOU3BEICHUSX HCKYCCTBa,
IMOCBAIICHHLBIX HAYYHBIM OTKPBITUAM, YUCHBIM, BEIICCTBAM U UX HpeBpaHleHI/IflM).

5. JII/I‘-IHOCTHbIe, METaANPEeAMETHLIC U IIPEAMCETHLIC PE3YJIbTAThl 0CBOCHUA

Kypca XUMHH

ITo 3aBepuIeHHIO Kypca XMMUU Ha 3TaIle OCHOBHOT'O 0011ero 00pa3oBaHus BHITYCKHUKH
OCHOBHOM IIKOJIBbI TOJKHBI OBJIAJIETh CIEAYIOIIMMU PE3yJIbTaTaMH:
JIMYHOCTHBIE Pe3yJIbTAThI:
1) ocosnanue cBoel ITHUYECKON MPHUHAJICKHOCTH, 3HAHME MCTOPUM XHUMHU W BKJIaja
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHUIO;
2) hopmuposarnue OTBETCTBEHHOTO  OTHOIICHMS K  TO3HAHHUIO  XHUMHH;  TOTOBHOCTH
U CIIOCOOHOCTH y4YaluXcsi K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO HAa OCHOBE M3YYEHHBIX
(GakToOB, 3aKOHOB M TEOpPUH XMMHH; OCO3HAHHOTO BBIOOpA U MOCTPOCHHE WHIAUBUAYATbHON
00pa3oBaTeNbHON TPACKTOPHH;
3) popmuposanue ENOCTHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpPa, HEOTHEMIIEMOW YacThIO
KOTOPOU SIBJIAETCS XUMHUYECKAst KapTUHA MUDA,
4) oenadenue COBPEMEHHBIM ~ SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Da3BUTHS HAyKH W
0O0I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMHUYECKUM;
5) oceéoenue connanbHbIX HOPM, MPaBHJ TOBEICHHS, poyied U (OpPM COIMANTBHOW JKH3HU B
coluyMe, MPHUPOJIe W YAaCTHOM KHU3HM Ha OCHOBE HKOJIOTHYECKOM KyJIbTYphl M 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepuaiaMy;



6) opmuposanie KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOINEHHH CO CBEPCTHUKAMH H
B3pOCIBIMH B Ipolecce  0oOpa3oBaTenbHOl,  OOIIECTBEHHO  MOJE3HOH,  yuyeOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKOM U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.
MeTtanpeaMeTHbie pe3yJibTAThI:

1) onpedenenue neneii COOCTBEHHOr0 OOydYEHHS, MOCTAHOBKA M (OPMYIHPOBAHUE it CeOs
HOBBIX 33]1a4;

2) nianuposanue MyTeil  JIOCTHXKEHHUS  IKEJaeMOro pesyiabrata OOYYeHHS XHMHHU  Kak
TEOPETUYECKOT0, TaK U KCIIEPUMEHTAIILHOTO XapaKTepa;

3) coomnecenue cBOMX NEUCTBHI C TUIAHUPYEMBIMU pE3yJIbTaTaMH, 0CYujecmeieHue KOHTPOIIs
CBOCH JIEATEIILHOCTU B IIPOLIECCE IOCTIDKEHHS pe3yibTara, onpeodeieHue CrocoboB JeicTBUiA
IIPU BBIMIOJIHEHUU JTA00PAaTOPHBIX U MPAKTHUECKUX PabOT B COOTBETCTBUHU C NMPABUIAMU TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue NCTOUHNKOB XMMHYECKOW WH(OpMALWK, MOJydeHHE M aHauu3 €€, CO3JaHue
UH(POPMALIMOHHOTO MPOAYKTA M €r0 Mpe3eHTALNs;

5) ucnonvzoeanue OCHOBHBIX MHTE/UICKTYAIbHBIX OIEpAIlMii: aHAIM3a W CHHTE3a, CPAaBHCHUS U
cUcTeMaTH3aluy, OOOOIICHNs W KOHKPETH3AIHH, 8blsi6/eHie TIPUIMHHO-CIIEICTBEHHBIX CBS3EH
U nocmpoeHue TIOTUYECKOTO PACCyKICHUS U YMO3aKIIIoUeHUs! (MHIYKTUBHOTO, IEIYKTUBHOTO U
110 aHAJIOTUH ) HAa MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;

6) ymenue co3aaBath, IPUMEHATh U IPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJICIH U CXEMbI IS
peleHus y4eOHbIX U TIO3HABATEIbHBIX 3a/1a4;

7) hopmuposanue v pazeumue SKOJIOTUUECKOTO  MBIIUICHHS, YMEHHE MPUMEHSITh €ro B
MIO3HABATENIBHOW, = KOMMYHUKAaTUBHOW,  COLUHMAIBHOW  MpakTHKE  H MPo(ecCHOHATBHOM
OpHUEHTAINH;

8) cenepuposanue uneit n ONpeIeIIeHUE CPEICTB, HEOOXOIMMBIX [UIS UX peaTH3ainu.
IIpenmeTHbIe pe3ybTaThI:

1) ymenue 0003HaYaTh XMMHUYCCKHE DJICMEHTBI, Ha3bIBaTh MX M XapaKTepPH30BaTh Ha OCHOBE
I0JI0KeHUs B iepuoandeckon cucreme 1. M. Menneneena;

2) ¢hopmyruposarue N3y4CHHBIX TMOHSATHIA: BELICCTBO, XMMUYECKUI DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, MPOCTOE U CIOKHOE BEIIECTBO, XUMHYECKAsl pPeaKirs, BUIbl XUMHUYECKUX
pEaKUuii U T. I1.;

3) onpedenenue no  GopMysaM CoCTaBa HEOPraHWYECKUX M  OPraHMYECKUX  BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB HJIM CTEIICHH UX OKUCIICHHS;

4) nonumanue nHGOPMAIMH, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, (DOPMYJIbI U YPABHEHHUS;

5) ymenue knaccuguyuposames NpocTbie (METAIIbI, HEMETAJIBI, OJIArOPOIHBIC T'a3bl) M CIAOXKHBIE
(OuHapHbBIE COETUHEHUS, B TOM UMCIIE€ U OKCHJIBI, a TAK)Ke THAPOKCUABI — KUCIOTHI, OCHOBAHUS,
amM(OTepHBIE THIPOKCUIBI — U COJIN) BEUIECTBA;

6) popmynuposanue IEPUOANIECKOTO 3aKOHA, 06BACHEHUEe CTPYKTYPBI U HH(OPMAIHH, KOTOPYIO

HECET [epUOINYECKas cucrema XUMHUYECKHUX JJIEMEHTOB . n.
MenneneeBa, packpvimue 3HAYCHUS IEPUOJIUYECKOTO 3aKOHA;
7) ymenue xapaxmepu3o6ams CTPOCHUE BEIIECTBA — BHUJIBl XUMHYECKUX CBS3€H U THIIBI

KPUCTAJTIMYECKUX PEIIETOK;

8) onucanue cTpoeHNsT aTOMOB XMMUYECKUX JJIEMEHTOB C TMOPSAKOBBIMH HOMepamu 1—20 u
26, omobpasicerue VX C TIOMOIIBIO CXEM;

9) cocmasnenue GopMya  OKCHIOB XUMHYECKAX OJIEMEHTOB M  COOTBETCTBYIOIIUX UM
TUAPOKCHUIOB;

10) nanucanue CTPYKTypHBIX (POPMYT MOJEKYJISPHBIX COCAWHCHUH U POPMYJIbHBIX EIMHUIL
MOHHBIX COEIMHEHUH 110 BaJIECHTHOCTH, CTENIEHN OKUCIIEHUS WJIU 3apsily UOHOB;

11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XHMHH: TIOCTOSHCTBA COCTaBa BEILICCTB
MOJIEKYJISIPHOTO CTPOEHHMS, COXPAHEHHSI MacChl BELLIECTB, 3aKOH ABOTraapo;

12) ymenue ghopmynuposams OCHOBHBIC MOJOKEHUSI ATOMHO-MOJICKYJIIPHOTO YYCHHUS U TEOPHH
IIEKTPOJINTUYECKON JUCCOLIMAINM;

13) onpedenenue npu3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAIICHHUS] XUMUYECKIX PEaKIIni;



14) cocmaenenue MONEKYISPHBIX YPABHEHUH XUMHUYECKUX PEAKIUH, MOATBEPIKAAIONINX OOIIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB M OTPAKAIOIIMX CBS3U
MEXy KJaccaMH COCIMHCHHIA;

15) cocmasnenue ypaBHeHHI PeaKIuil ¢ y4aCTHEM 3JICKTPOJIMTOB TaKXKe B HOHHOU (opme;

16) onpedenenue N0 XUMHUYECKUM YPAaBHCHUSAM TMPHHAMICKHOCTH PEAKIMH K ONMpPeAeIEHHOMY
TUITY WU BUY;

17) cocmaenenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MOMOIIBIO METO/A
AJIEKTPOHHOTO OallaHCa;

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBJICHHE» JUIS XapaKTEPUCTHKH XMMHUYECKUX
CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ NOMOIIBIO KAYECTBEHHBIX PEAKIMH XJIOPHI-, CyIb(daT- U KapOOHAT-aHHOHOB
¥ KaTHOHAa aMMOHHUS B paCTBOPE;

20) obwscHenue BIASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapaxmepuzoeams NOJI0KESHIE METAIUIOB U HEMETAJJIOB B IEPUOIUYECKON CUCTEME
AJIEMEHTOB, CTPOSHHE UX aTOMOB M KPUCTAJIOB, 00MIHe GU3NIESCKAE M XUMUUYECKIE CBOMCTBA;
22) obwsicHeHue MHOTOOOpa3usi MPOCTBIX BEIICCTB SBJICHUEM AJUIOTPONUHU C yKa3aHUeM eé
NIPUYHH;

23) ycmarnognenue pa3iuuuil TUAPO-, TUPO- U IJIEKTPOMETALTYPIUU U ULTIOCMPUPOSAHUE ITHX
pazin4uii IpUMEpaMu MPOMBIIIUICHHBIX CITIOCOOOB IMOJYYEHUS METAILJIOB;

24) ymenue oasams o01IyI0 XapakTepucTHKy snemeHToB I, II, VIIA rpymm, a Takke Bogopona,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS 1 00pa30BaHHBIX MU MIPOCTHIX BEIIESCTB
U BOKHEHIIUX COCAMHEHUH (CTpPOCHHE, HAaXOXKICHHE B IMPHUPOJE, NMOJIy4YeHHE, (PHU3HUecKue u
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE);

25) ymeHue onucvieams KOPPO3HUIO METAILIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzgo0ums XUMHUUYECKHE PAaCU€Thl ¢ HCIOJL30BAHUEM IMOHATHH «MaccoBas HOJIs
BEIICCTBA B CMECH», «KOJHYECTBO BEIICCTBA», «MOJSIPHBIH 00BEM» 1O QopmylaMm U
YPaBHEHHSIM PEAKIIHIA;

27) onucanue CBOUCTB U MPAKTUYECKOTO 3HAUCHHUST H3YUCHHBIX OPTaHMYCCKUX BEILECTB;

28) svinonnenue 0003HaAYEHHBIX B MPOrPaMMe SKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHMYECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IIPH3HAKAM;

29) cobmodenue ipaBua 6€30MACHOM PabOTH B XMMHUYECKOM KabuHeTe (71abopaTopun).

1.  Jluunocmmnwie pesynomamol:

1. ocosnanue cBOEH STHUYECKON MPUHAIIEKHOCTH, 3HAHUE UCTOPUU XUMUU
Y BKJIJIa POCCUMCKON XUMHYECKOW HAYKH B MUPOBYIO XUMHIO;

2.  ¢gopmuposaHrue OTBETCTBEHHOI'O OTHOILIEHHUS K IO3HAHUIO XUMUH;
TOTOBHOCTHU U CITOCOOHOCTH OOYYArOIIUXCSI K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA
OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA U
MOCTPOCHNE UHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUH;

3. ¢opmuposarue 1€TOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa,
HEOTHEMJIEMOM YaCThI0 KOTOPOIL SIBJIIETCA XMMHUUYECKask KapTHHA MUPAa;

4. o061adeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSA
HAyKH U OOILIECTBEHHOW MPAKTUKH, B TOM YHUCIIE U XUMHUUYECKHUM;

5. ocsoeHue cOLMATIBHBIX HOPM, ITPABUJII TOBEICHUS, posiel U popm
COLIMAJILHOM U3HU B COLIMYME, MPUPOJE U YACTHOM JKU3HU HA OCHOBE DKOJIOTUYECKOM
KYJIbTYpBI U 0€301acHOro 0OpaleHns ¢ BeleCTBAMU 1 MaTepuallaMHu;

6. @opmuposarue KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOILEHUH CO
CBEPCTHHUKAMH U B3POCIBIMU B Ipoliecce 00pa3oBaTesbHOM, 001IECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOH U JPYTUX BUIOB AEATEIbHOCTH, CBI3aHHBIX C
XUMHEH.



2.  Memanpeomemmnoie pe3yromamol:

1. onpedenenue 1eneit COOCTBEHHOr0 00y4YeHHUsI, TOCTAHOBKA U
dbopMynupoBaHue I ce0sl HOBBIX 33]1aY;

2.  nuanuposanue TMyTeH NOCTUXKEHUS KETAeMOro pe3yJibTaTa 00yUueHHs
XUMHUHU KaK TEOPETUYECKOT0, TAK U SKCIEPUMEHTAILHOTO XapaKTepa;

3. coommecenue CBOUX NEHUCTBUH C IJIAHUPYEMbIMU
pe3yJibTaTaMu, ocyujecmeaieHue KOHTPOIIs CBOEH NESTEIIbHOCTH B IPOLIECCE JOCTHIKEHUS
pe3ylibTata, onpeodesienue Cioco00B NEHCTBUI MPU BBIMOIHEHUN 1a00paTOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;

4. onpedenenue UCTOYHUKOB XUMHUECKON HHPOPMAITUH, TTOTyICHUE U
aHaiu3 e€, co3aanrue HHPOPMAITMOHHOTO IPOAYKTA U €0 MPe3eHTaLUs;

5.  ucnonv3o06aHue OCHOBHBIX MHTEIUIEKTYaJbHBIX ONEPALUNA: aHAIHU3a U
CUHTE3a, CPAaBHEHUS U cUCTeMaTH3aluu, 0000IIeHUS U
KOHKPETHU3aL1H, bls6eHue IPUINHHO-CIIEICTBEHHBIX CBA3EH
U nocmpoeHue TOTUYECKOT0 PACCYKACHHS U YMO3aKIIOUeHUs (MHAYKTUBHOTO,
JIEYKTUBHOTO U 110 aHAJIOTMH ) Ha MaTepuaje €CTECTBEHHO-HAYYHOTO COJIEPKaHUS;

6. yMeHue CO31AIOT, IPUMEHSITH U IPEOOPA3OBHIBATH 3HAKU M CUMBOJIBL,
MOJICJIA U CXEMBI VISl pEIICHUs YIEOHBIX U MTO3HABATEIbHBIX 3a/1a4;

7.  ¢opmuposanue v pazgumue SKOJIOTHUECKOTO MBIIIUICHUS, YMEHUE
MIPUMEHSTDH €T0 B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLIMAIbHON TIPAKTUKE U
npodeccuoHaNbHON OpUEHTAIUY;

8. eenepuposaHrue uneh u ONpeIeICHUE CPEIICTB, HEOOXOIUMBIX JUISI KX
peau3aluu.

Coaep:xanue yueOHOT0 npeamera
Xumus 8 kiacc
(70 yacos, 2 yaca B HeJ1eJ110)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena m BemectBa. CBOWCTBAa BEIIECTB. JTAJIOHHBIE (PM3MYECKHE CBOWCTBA BEILECTB.
Marepuainsl ¥ MaTepuaaoBeieHie. Poib XMMHUU B )KH3HH COBPEMEHHOTO 001ecTBa. OTHOIICHUE
oO1iecTBa K XUMHUH: XeMopmIns 1 xemopoOusi.

Mertoasl m3yuenus xumuu. HaOmionmenue. DxcnepumeHT. MopenupoBanue. Mopaenu
MaTepualibHbIC U 3HAKOBBIC HII CUMBOJIEHBIE.



l'azpl. XKunkoctu. TBEpabie BemiecTBa. B3anmHbIe mepexoapl MEXAYy arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnMMaIus) u aecyonumanus, KOHIEHCalks U UCTIapeHHe,
KPUCTAJUIU3aLHUs U [IJIABJICHUE.

®usnueckue sBJICHUs. YUCThIE BELIECTBA U CMECU. | OMOI€HHBIE U FE€TEPOre€HHBIE CMECH.
Cmecu razoobOpasnble, xuakue U TBEpAble. CrocoObl pasleneHusl cMeceil: NMeperoHka, WUiu
JUCTWUIALMS,  OTCTaMBaHWe, (WIBTPOBAHHE, KPUCTAUIM3ALUs WO  BBIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnoco00B B 1a00paTOPHOIM NMPaKTUKE, HA POU3BOJCTBE U B
OBITY.

XHUMHUYECKUE DJIEMEHTBl. ATOMBI M MOJIEKYJbl. [IpocThie M CIOXKHBIE BELIECTBA.
AmoTponus Ha npuMepe Kuciopoaa. OCHOBHbIE MOJIOKEHUSI aTOMHO - MOJIEKYJISIPHOTO YUEHMSL.
Honel. BemecTBa MOJIEKYIIPHOTrO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

3Haku (CUMBOJIBI) XHMHUYECKUX 3JeMeHTOB. WHpopmanus, KOTOPYIO HECYT 3HaKU
XUMUYECKUX JJIEMEHTOB. OTHMOJIOTMS Ha3BaHUM HEKOTOPBIX XUMHUYECKHUX JJIEMEHTOB.
[Tepunonuueckas Tabnuua xumMudeckux sneMeHToB Jl. M. MenaeneeBa: KOPOTKOMEPUOIHBIN U
JUTMHHONIEPUOAHBIN BapuaHThl. [leprossl u rpynmnsl. [ 1aBHas 1 mo6oyHasi MOATPYIIIbI, WU A- U
b-rpynnsl. OTHOCUTENIBHAs aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Unaexcel u kodddunmenTsl. OTHOCUTENbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 705 XMMHUYECKOI0 JIeMEHTa B coeuHeHuu. MHpopManus, KOTOpyro HECYT
XUMHUYECKHE (OPMYIIBI.

BanentHocTh. CTpyKTypHBIE (GOpMYIIBl. XHUMHUYECKUE D3JEMEHTBI C TIOCTOSIHHOW U
MEPEMEHHOI BalleHTHOCThIO. BbiBoa (opmynbl coeauHeHus mo BanieHTHOcTU. OmnpeneneHue
BAJEHTHOCTH XHMHUYECKOro »3jJeMeHTa 1o ¢opMmysie BemectBa. CocTaBieHUE Ha3BaHUMI
COCIMHEHUH, COCTOAIIMX U3 JBYX XHUMHUYECKHX D3JIEMEHTOB, [0 BAJIEHTHOCTU. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckue peakuuu. PeareHTel U NpoayKTsl peakiuu. [Ipu3Haky XMMHUYECKHX
peakuuid. YciioBus MX MPOTEKAHUS U MpeKpalleHus. Peaknuu ropeHus. DK30TepMUYECKHE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHs MacChl BELIECTB. XuMUYeckue ypaBHeHHs. CocTaBieHUE
XMUMHUYECKHX ypaBHeHUH. H(popMmanus, KOTOpyro HECET XMMUYECKOe YpaBHEHUE.

Knaccudukanus XMMUUYECKUX peaklui MO COCTaBy M YHUCIY PEAareHTOB U MPOIYKTOB.
Tunbl XuMuYeckux peakiuil. Peakuuu coeauHeHUs, pa3ioXeHus, 3aMelleHHs U OOMeHa.
KaranusaTops! u kaTanms.

JleMoHCTpanun
« Kosnekuust MaTepranoB U U3JENINN U3 HUX.
e Mogenu, ucnosabs3yemble Ha ypokax (GU3UKH, OMOJIOTUU U reorpadui.
¢OOBEMHBIE M IIAPOCTEP)KHEBbIE MOJIENM HEKOTOPHIX XHUMHUYECKUX
BEIECTB.
e Mojenu KpucTaJsIM4eCKUX PEeETOK.
e CobGupanue nmpubopa JyIsi MOTYyUESHUsI Ta3a U MPOBEPKa €ro Ha TePMETUYHOCTb.
» Bo3ronka cyxoro nibJ1a, Hosa uiu HadranuHa.
e ArperaTHble COCTOSIHUSL BOJBI.
o Pa3zgenenue 1ByX HECMEUIMBAIOUINXCS KHUAKOCTEH C MOMOIIBIO JEIUTEIHHON
BOPOHKH.
e J[luctunnarop u ero pabora.
e YcraHoBKa Ui punbTpoBaHus U e€ padoTa.
e YcTaHOBKA Ui BhIIApUBaHUA U e€ paboTa.
» Kosutekniust ObITOBBIX PHUOOPOB [Tt (PUIBTPOBAHUS BO3LyXa.
o Paznenenue kpacsiero BemecTsa omacTepa ¢ IOMOIIbI0 OyMaKHON
xpomMarorpadum.
e Mosienu almmoTponHbIX MOIM(UKAIUIA yTaepoa U Cephl.
o [Tosryyenue o3oHa.



o [Toptpers! I. 51. Bepriennyca u JI. Y. MeHzaeneesa.
o KopoTkoneproanslii 1 ITMHHONIEPUOIHBINA BapraHThI [lepuoandeckoi cucTemMbl
. . MenneneeBa
e KoHCcTpyHpoBaHue MapOCTePKHEBBIX MOJIEIEH MOJIEKYJI.
e Anmmapar Kumnna.
e Paznosxenue OuxpomaTa aMMOHHUSI.
e ['OpeHue cepbl U MAarHUEBOM JICHTBI.
e [lopTpetst M. B. JlomonocoBa u A. JI. JIaByasbe.
e ONBITHI, WUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHSI MacChl BEILIECTB.
e Topenue pocdopa, pacTBopeHHE MTPOYKTa TOPEHUS B BOJIC U HCCIIECAOBAHNE
MOJIy4YEHHOTO PAacTBOPA JIAKMYCOM .
e B3animoieiicTBHE COJITHOM KUCIIOTHI C IIMHKOM.
e [lonyuenue rugpokcuna menu(Il) u ero paznoxxkeHue npu HarpeBaHUHU.
JlabopaTopHbie ONBITHI

O3HakoMJIEHHE € KOJUIEKLKEN J1ab0paTOPHON MTOCYbI.
[IpoBepka mpubopa i NOJyYEHUs I'a30B HA TEPMETUYHOCTb.
O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3yIOIMMHU TPAHHUT.

4. IlpuroroBieHHE TE€TEPOr€HHON CMECH IOPOIIKOB CEphbl U JK€jle3a U UX
pasjesneHue.

5. B3aumopelicTBue pacTBOpPOB XJIOPUJOB M HMOAMJOB Kallusi C PacTBOPOM
HUTpaTa cepedpa.

6. Ilomywyenue ruapoxcuaa memu(ll) m ero B3aumopelicTBue € CepHOU
KHUCJIOTOM.

7. BsaumopaeilcTBuE pacTBOpa COJBI C KUCIOTOM.

8. IlpoBepka 3akoHa COXpaHEHHS MacChl BEUIECTB Ha  IpHUMEpe
B3aMMOJEHCTBUS ENOYN U KHCIIOTHI.

9. IlpoBepka 3akOHa COXpaHEHUS MacCchl BEIIECTB Ha IpHUMEpe
B3auMoeicTBus meénoun u conu xenesa (I1I).

10. Pa3nokeHue nepokcuaa BoJopo/a ¢ HOMOIIbI0 okcuaa Mapradna (IV).

11. 3amMenieHue Kele30M MU B METHOM KYIIOpOCe.

@wnN e

IIpakTyeckue padoTnl

1. 3HakoMCTBO C JlabopaTopHbIM oOopyaoBanueM. [IpaBuna TexHUKH
0e30macHOCTH MpH padoTe B kKabuHeTe xumMu. HekoTopsie BUIBI paboT.
2.  AHaau3 1oyBbl

Baxneiimue npeacraBuTe M HEOPraHn4yecKux BemecTs. KojimyecTBeHHbIC OTHOLICHUS B
xumuu(18 yacon)

CocraB Bo3ayxa. [lonsTre 00 00bEMHOI 7101€ KOMIIOHEHTa MPUPOIHOM ra30BoOi cMecH
— Bo3ayxa. Pacuér o0pEMa KOMITIOHEHTa Ta30BOI CMECH TI0 €r0 00BEMHOM J10JI€ U
HA000pOT.

Kucnopona. O3on. [Tonydyenne kucnopoaa. CoOupanue u pacro3HaBaHUE KHCIOPO/Ia.
XVMHYECKUE CBOWCTBA KMCIOPO/1a: B3aUMOJEICTBHE ¢ METAJIJIAMH, HEMETAJNIAMHU U CJIOKHBIMU
BemectBamu. [Ipumenenne kucnopona. Kpyrosopor kucnopona B npupose.

Oxcunpl. O6pa3zoBaHMe Ha3BaHUM OKCHJIOB 110 UX (popmynam. CocTtaBneHue Gopmyi
OKCHJIOB 10 MX Ha3BaHUsAM. [IpencraBuTeny OKCUI0B: BOJIa U YTIEKHUCIIBIN ra3, HerameéHas
U3BECTD.

Bonopoa B mpupone. ®usnyueckue 1 XMMHUUECKHE CBOMCTBA BOJIOPOA, €r0 MOJYyYEHUE U
IIPUMEHEHHUE.



Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabnuia
pactBopumocTu. CoJisiHas U cepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB U Ha3BaHus. PactBopumocTs coneit B Boae. [IpencraBurenu comnei:
XJIOpUJ HATpusl, KapOoHaT HaTpus, pocdar Kaapuus.

[Tocrosinnas ABoranpo. KonnuectBo Bemectsa. Mosib. MossipHast macca. Kpatabie
€IMHHUILIBI N3MEPEHUS KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUTUMOJISIPHAS U
KWJIOMOJISIPHAsI MAcChl BELLIECTBA.

Pacu€Tpl ¢ HMCMNOJNIB30BAHMEM MOHATUN «KOJHMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«IOCTOsIHHAsE ABOragpo».

3akon ABorazipo. MossipHbIi 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENIbHAS
IJIOTHOCTB OJIHOTO ra3a Mo APYyroMy.

KpaTHple equHUIBI W3MEPEHUS — MHUJUTUMOJSIPHBIA M KAJOMOJISIPHBIM  OOBEMBI
ra3000pa3HbIX BEILECTB.

Pacu€tpl ¢ HMCMNOJNIB30BAHMEM MOHATUN «KOJHMYECTBO BEILIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHAST ABOTaIpo».

Pacu€Tpl ¢ MCHOJNIB30BAHMEM MOHATUN «KOJHMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By, «UUCIO ABOTAAPON.

I'mapocdepa. KpyroBopoT Boasl B ipupojie. Puznveckne 1 XUMHYECKHE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBanusi, ux cocraB. PacTBopuMOcTh OCHOBaHMM B Boje. V3MeHeHHME OKpacku
WHJIUKATOPOB B LIeNO4YHOUM cpexe. IlpeacraBurenu mienoyei: rUIpOKCUABI HATpHsl, Kallus U
KaJIbLIHSL.

PactBoputens u pactBopéHHOE BelecTBO. PacTBopsl. PactBopenue. ['uaparel. MaccoBast
JIOJISl pacTBOPEHHOTO BellecTBa. PacyéThl, CBSA3aHHBIE C MCIIOJIb30BAHUEM IOHSITUSA «MacCOBAst
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpanuu

e OnpeienieHre coiepKaHus KUCIOPO/ia B BO3AYXE.
o [Tonyyenue kucnopoaa pa3iokKeHUEM IEpMaHTraHaTa Kajaus U IEPOKCUaa

BOZOpOAA.

e Cobupanue METO10M BHITECHEHUS BO3[yXa U BOIBI.

e Pacno3HaBaHue Kucaopoa.

e ['openue maruus, xenesa, yris, cepsl u pochopa B KucIopoe.

e Komiekust OKCUI0B.

e [Tonyyenue, coOupanue u pacriozHaBaHUE BOJAOPO/IA.

e ['openue Bogopoa.

e Bzaumogeiictsue Bogoposa ¢ okcugom meau(1l).

« Kosuiekuust MUHEpaiabHBIX KHCIIOT.

o [IpaBuno pa3zbaBieHus cepoil KUCIOTHI.

o Kosuteknus conei.

e Tabnua pacTBOPUMOCTH OCHOBAaHUI, KUCJIOT U COJIeH B BOJIE.
e HekoTropble MeTaibl, HEMETAIIBI U COEMHEHUSI KOJTUYECTBOM BEIIECTBA B |

MOJIb.

e Moienb MOJIIpHOTO 00bEMa Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbIe ONbITHI

12. TloMyTHeHUE U3BECTKOBOM BOABI IIPU MPOIYCKAHUN YTIIEKUCIIOTO ra3a.
13. TlomydeHue BOAOpOAA B3aUMOJAEHCTBUEM LIMHKA U COJITHON KHUCIIOTBI.
14. Pacno3HaBaHHE KMCIIOT UHAUKATOPAMM.

15. H3MeHeHHE OKpaCcKU UHAMKATOPOB B LIEIOYHOM Cpele.



16. O3HakOMJICHHE C MpenaparamMu JOMAIIHEH WJIM IIKOJbHOM anTeuyku —
pacTBOpaMH MEPOKCHIa BOJOPOa, CIIMPTOBOM HACTOMKHM MO/Ia U HAIIATBIPHOTO CIIUPTA.

IIpakT4yeckue padoTnl

3. Ilomyuenue, cobupaHue U paco3HaBaHUE KUCIOPOJA.
4. Ilomyuenue, cobupaHue U paclo3HaBaHUE BOJOPOJA.
5. IIpurorosieHue pacTBOPOB COJIEH C UX 3aJaHHOW MAaCCOBOM JOJICH.

OcHOBHBIE KJIaCChl HeOPraHuvdeckux coeguHeHuii (10 yacon)
O06o0061IeHre cBeIeHHI 00 OKCHAAX, NX KIACCH(PUKAIIUU, HA3BAHUSIX U
cBoiicTBax. CriocoObI MOTyUEHUsI OKCUIOB.

OcHoBanwusl, X KJIaccu(UKalMs, Ha3BaHUS U CBOWCTBA. B3auMopeiicTBre ¢ KUCIOTaMH,
KUCIIOTHBIMH OKCHUJaMH U coJsiMH. PasnoskeHue HepacTBOPUMBIX ocHoBaHMM. CrocoObl
MOJTYy4YEHUSI OCHOBAHUM.

Kucnotel, ux kinaccupukanus u HazBaHusa. OOHIMe XUMHYECKHE CBOMCTBA KHCIIOT.
B3aumopeiicTBue KHCIOT € MeTaUlaMH. DJIEKTPOXUMUYECKUM PsJl HANPSHKEHUM METasuIoB.
B3anMopeiicTBre KUCIIOT C OKCUAAMHU METAILIOB.

B3aumopeiicTBue KHCIOT C OCHOBAaHMSAMM — peakUus HeUTpalM3auuu. Bsaumonencrsue
KHCIIOT C COJISIMM. [Tomydenne 6€CKUCIOPOIHBIX
Y KUCJIOPOJCOAEPKAIIMX KUCIIOT.

Conu, ux kinaccudukanus U cBoiicTBa. BzaumoseiicTBue coneit ¢ Metamiamu,
0COOEHHOCTH 3THX peakuuidl. B3aumoeiicTBue coseii ¢ coysiMu.

['eneTndeckue psiibl MeTalla U HeMeTasuia. ['eHeTuyeckas CBsIi3b MKy Kilaccamu
HEOPraHWYECKUX BELIECTB.

JlaGopaTopHble ONBITHI

17. BzaumopeicTBHUe OKCHIA KAJIBIUA C BOJOM.

18. TloMyTHEHHE U3BECTKOBOU BOJBI.

19. Peakuus HeUTpaIu3aluu.

20. [Ilonyuenue runpokcuna menu (I1) u ero B3aumoeiicTBIE ¢ KUCIOTOM.
21. Pasnoxenue runpokcuna meau (I1) mpu HarpeBanum.
22. BzammopeiicTBHE KHUCIOT C METaJLIaMH.

23. BsaumopeiicTBHE KHCIOT C COJISIMU.

24. (O3HaKOMJICHHE C KOJUIEKIIUEH COJIEH.

25. Bzaumoneiictue cynbdara meau(Il) c xenezom.

26. BzammojeicTBHE COJICH C COJISIMH.

27. T'enernueckas CBS3b HA IPUMEPE COCAMHEHUN MEJIHU.

IIpakTyeckue padoTnl
6. Pemenue s3kcriepuMeHTaIbHBIX 3a/1a4.

Ilepuoauyecknii 3akoH u Ileprnoanueckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
J. . MenpaeJsieeBa u ctpoenue aroma( 8 yacos)
EcrectBenHnbie ceMeiicTa XUMHYECKHUX 3JIEMEHTOB: LIETIOYHbBIC u
[IEIOYHO3EMENNbHBIE ~ METAlIbl, TaJoreHbl, HWHEpPTHble (OJIaropoaHple)  rasbl.
AMpotepHOoCTh. AM]OTEPHBIE OKCHUJIBI U THAPOKCHIBI. KoMITIeKCcHbIE cou.
Otkpeitue 1. U. MenneneessiM Ileproauyeckoro 3akoHa ¥ CO31aHHE UM
[Teproanyueckoil CUCTEMbl XUMHYECKUX JIEMEHTOB.



ATOMBI Kak (OopMa CyIIECTBOBAHUS XUMHMUYECKUX 3J€MEHTOB. OCHOBHBIE CBEIEHUS O
CTpOeHHUU aToMOB. JloKa3arenbcTBa CIOXKHOCTU CTpoeHus atoMoB. OmbiTel Pesepdopna.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX siep: NPOTOHBI, HEUTpoHbl. OTHOCUTENIbHAs AaTOMHas Macca.
B3auMocBA3b NOHATUHN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHX
aneMeHTOB NeNe 1-20. [TonsiTve 0 3aBepIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. dusnueckuil cmpicn cumBoiuku [lepuonmyeckoin cucrembl. CoBpeMeHHas
dopmynupoBka Ileproanueckoro 3akoHa. M3MeHEHHs CBOWCTB 3JEMEHTOB B IMEpHOJax U
rpymnmnax, Kak QyHKIHS CTPOSHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTUKA JJIEMEHTa-METaUla W DJIEMEHTa-HEMeTajlla 10 MX IIOJOKEHHUIO B
Ilepuonnueckoi cucreMe XuMu4eckux ieMeHToB [l . Menneneesa.

JemMoHCTpaunu

e Paznnunble popMbl TabIMIl TEPUOINIECKON CUCTEMBI.
e MouenupoBanue nocrpoenus Ilepuonnueckoit cucremsl . . Menneneesa.
. MOIIGJII/I aTOMOB XMMHNYECKHUX 3JICMCHTOB.
e Mopenu aToMOB 3JIeMEHTOB 1—3-ro nepuo/10B
JlaGopaTopHbIe ONBITHI.

28. Ilomydenue ampoTepHOTO TUAPOKCUAA U UCCIIEIOBAHUE €r0 CBOMCTB.

Xumuyeckasi cBsi3b. OKHCINTENBbHO-BOCCTAHOBHUTEIbHBbIE peaknuu (11 yacos)

HonHas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HEMETAJUIOB.
Cxembl 00pa3oBaHMs MOHHOW CBSI3M Uil OMHApHBIX COeAMHEHWH. VIOHHBIE KpHCTaTHYecKue
pemETKN U (PU3HYECKUE CBOMCTBA BEIIECTB C ATUM THIOM peméTok. [lonarue o GpopmMynbpHOM
€JIMHULIE BEIECTBA.

KoBasienTHass xuMuyeckas CBA3b. OJEKTPOHHbIE U  CTPYKTYpHblE  (DOPMYJIBIL.
KoBanentnas HenomsipHas cBsaA3b. Cxembl 00pa3oBaHUS KOBAJEHTHOM CBS3M JAJsl OMHApHBIX
COCIMHEHUN. MOJEKYJIApHBIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKU, U CBOMCTBA BEILIECTB C
9TUM TUIIOM PELIETOK.

ONEeKTPOOTPULIATENIHOCT. Psin  anexTpoorpunarensHocTH. KoBasleHTHast mossipHast
XuMu4eckass CBsi3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJICHTHOW TMOJSPHOM CBSI3H JJIA
OMHApHBIX COEIUHEHUH. MoJIeKyJIsIpHbIE M aTOMHbIE KpPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA
BEIL[ECTB C TUM THUIIOM PEIIETOK.

Meramueckass XUMUYECKas CBA3b M MeTajUIMYecKas KPUCTAIIMYECKas PpelETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XMMHUUYECKUX CBSI3EH.

Crenenb oxucnenus. CpaBHEHHE CTENIEHU OKHMCIEHUS U BajleHTHOCTHU. [IpaBuia pacuéra
CTENeHe OKUCIEHUs 110 PopMyJiaM XUMUYECKUX COETMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. OIpenercHue CTENEHEN OKUCICHMS IS
AIIEMEHTOB, O00pa3yloUIMX BeIIeCTBa pa3HbIX KiaccoB. Peakuuu WOHHOrO oOMeHa U
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakIMHU. OKHCIUTENb U BOCCTAHOBUTEND, OKUCIEHHE U
BoccTaHoBjieHHe. (CoOcCTaBlI€HME YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUN
METO/I0M 3JIEKTPOHHOTO OalaHca.

JdemMoHcTpauuu

e Buneo ¢parmenTs! u cnaiiapl «loHHas xumudeckas CBS3b ».

» Kosneknus BenecTs ¢ MOHHONM XUMHUUYECKOM CBSI3BIO.

e Mozieny MOHHBIX KPUCTAJUIMYECKUX PEMIETOK.

e Buneodparments! u ciaiinpl «KoBajgeHTHassXuMudeckast CBsI3b».

» Kosnekius BenecTs MOJIEKYJISIPHOTO M aTOMHOT'O CTPOEHUSI.

e Mozenu MOJIEKYJIIPHBIX U @aTOMHBIX KPUCTAJUIMYECKUX PELIETOK.

e Buneodparments! u cnaiinpl «MeTamnueckas XUMHUECKast CBA3bY.



o Kommexmus «MeTailisl B CILIaBBD).
e BzanmoneiicTBue IIMHKA C CEPOM, COJITHOM KHUCIIOTOHM, XJIOPUIOM MEIU
().
e ['opeHne maraus.
o B3anmoaeiicTBre XJIOPHON M CEPOBOAOPOIHOM BOIBI.
JlabopaTopHble ONBITHI

29. MWM3rortoBiieHHME MOJAENIH, WLUIIOCTPUPYIOUIEH CBOMCTBA METAJUIMYECKOU
CBSI3U

Conep:xanue yueOHOT0 npeamera
Xumus 9 kiaace
(68 yacos, 2 yaca B HeJ1€J110)
IloBTOpeHue u 00001meHNe cBeleHUI 0 Kypcey 8 kiacca( S yacos)

bunapusie  coemuHeHus. OKcuzabl  coyieoOpasyrome ©  HecoJeoOpa3yroliue.
['unpokcunpl: ocHoBaHMs, aM(poTepHbIe, KUCT0Thl. CpeHue, KICIbIe, OCHOBHBIE COJIU.

OO6o00meHrne cBeAeHUH O XUMHUYECKUX peakuusax. Kiaccupukanms XUMHUECKHUX
peakuMii Mo pasiMYHBIM OCHOBAHMSAM: COCTaBY M UHUCIY pPEArMpyloUMX M O00pa3yIOIIHUXCS
BEIIECTB, TEIUIOBOMY 3(h(eKTy, HanpaBIeHNUIO, N3MEHEHUIO CTETICHEH OKUCIICHHS 3JEMEHTOB,
00pa3yIoUIMX pearupyolye BelecTna, (ase, MCI0JIb30BaHUIO KaTalu3aTropa.

[lonsTHe 0 CKOPOCTM XUMHYECKOM peakuuu. DaxkTopsl, BIMAIOIIAE Ha CKOPOCThH
XMMHUYECKHX PEaKIMH: MpHpOJia pearupyrolux BeLIeCTB, UX KOHIIEHTpaIUs, TeMIlepaTrypa,
IUIOIAAb COTIPUKOCHOBEHHUS, HAJTMUNE KaTaiau3aTopa. Karamus.

JleMoHCTpanun
. O3HaKoOMJICHHME C KOJUIEKIIUSIMHM METAJIJIOB U HEMETAIIOB.
. O3HaKOMJICHHE C KOJUICKIHSIMM OKCUIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOIBI PEATUPYIOIINX
BCIIIECTB.
e 3aBUCUMOCTbH CKOPOCTH XUMUYECKON PEAKIUU OT KOHIIEHTPALMH pearupyrommx
BCIIIECTB.
. 3aBHCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT TJIOIIaaN

COIIPUKOCHOBEHUS pearupyrommx BemecTB («KUIALIHHA CI0i»).
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUN OT TEMIEPATYPBI PEAarupyrOIINX
BEIIIECTB.
JlabopaTopHbIe ONbITHI

B3aumonelicTBue aMMHaka U XJIOpPOBOAOPOAA.

Peakuust HeWTpanuzanuu.

Habmtonenue temnoBoro s¢¢dexra peakiiui HeHTpannu3aiuy.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).

el i e



5. Pa3znoxenue nepokcuia BOJIOPOAa ¢ IOMOIIbIO KaTasia3bl KapTodens

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakUuu OT IPUPOJIBI
pearupyroomux BEIIeCTB Ha IMPUMEPE B3aUMOJIEHCTBUS PACTBOPOB THOCYJb(para
HATPUS U XJIOpUaa 6apusi, THOCYJIb(aTa HATPUS U COISTHON KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKUUU OT MPUPOJbl METAIIIIOB
IIPU X B3aUMOJCHCTBUU C COJITHON KUCIIOTOM.

8. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pPEaKUUU OT MPHUPOAbI KHUCIOT
IIPU B3aMMOJICHCTBUU UX C KEIIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT TEMIIEPATYPBHI.

10. 3aBHCHMOCTb CKOPOCTH XMMHYECKOM peakIMi OT KOHIIEHTPAIUH.

11. 3aBUCHUMOCTh  CKOPOCTM  XMMHYECKOM  peakuud OT  IUIOIIAIH
COIPUKOCHOBEHUS pEArUPYIOIINX BEIIECTB.

12. 3aBHUCHMOCTb CKOPOCTH XUMHYECKOM pEaKIMK OT KaTaau3aTopa.

XMMHUYeCKHe PeaKMi B PacTBOPax 3J1eKTpoauToB( 10 yacos)

[TonsTHe 00 SIEKTPOTUTHYECKONW AMCCOLMAIMH. OJICKTPOIUTHI M HEIIEKTPOIHTEHI.
MexaHu3m JauMccolMalMM  3JEKTPOJIMTOB €  pa3iIu4HbIM  XapakrepoM cBs3u. (CremneHb
AIIEKTPOJINTUYECKON Aucconuany. CUIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUHU HIEKTPOJIMTHUECKOW nucconuanuu. Kiaccuduxamms
MOHOB M UX CBOMCTBA. KI/ICJIOTBI, OCHOBAHUA MU COJIM KaK SJICKTPOJIMUTHI. Hx KJIaCCI/I(l)I/IKaIII/Iﬂ n
JMCCOLMALIUS.

OO0mue XMMHUYECKHME CBOMCTBA KHUCJIOT: M3MEHEHHE OKpackd HHIUKAaTOPOB,
B3aUMOJICIICTBME € MeTallylaMM, OKCHJAaMH H THAPOKCHJAMH METAlJIOB M  COJISIMH.
MounekyasipHblE U HOHHBIE (TIOJIHBIE U COKPAILEHHBIE) YPABHEHUS PEAKIIMA.

XUMHUUYECKUH CMBICI COKPALIEHHBIX YpaBHEHWH. YCIIOBUS NpPOTEKaHUS peaKIUid Mexay
SJICKTPOJIMTAaMU OO KOHIIA. PSII[ AKTUBHOCTH METaJIJIOB.

OO0ue XUMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJICHCTBHE C KHUCIOTaMH, OKCHJIAMH
HEMeTaJUIoB, coysMu. OOmue XMMHYECKHE CBOMCTBAa HEpPAaCTBOPUMBIX OCHOBAHUM:
B3aMMOJEMCTBHE C KUCIOTaMH, Pa3JI0KEHNE IIPU HAaIrPEBAHUU.

OO0mme XUMUYECKHE CBOMCTBA CpEAHUX COJIeH: B3aMMOJIEUCTBHE C KHUCJIOTaMHU,
11eJI0YaMH, COJISIMU U MeTaJllaMu. B3anMonelcTBHE KUCIIBIX COJIEH CO IIEN0YaMH.

['unponus, kak 0OMEHHOE B3aUMOJEHCTBUE coJiel ¢ BOMOH. ['Mapoian3 coiu CHIBHOTO
OCHOBaHMA W cnaboil KuciaoTel. I'maponu3 coiam c€1aboro OCHOBaHMS M CHIBHOM KHUCIIOTBHI.
[IIxana pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIIEKTPOIUTHUECKON
Jucconuanu U OKHCINTECIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.

JleMoHCTpal UK.
e cnibiTaHyne BEIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTE.
* 3aBUCHMOCTb AJEKTPONPOBOITHOCTH YKCYCHOM KHUCIIOTBI oT
KOHLEHTpALUH.

o JIBU)KEHNE OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.
e OnpenieneHne XxapakTepa Cpeibl B paCTBOpax COJIEH.
JlabopaTopHbIe ONBITHI.

13. Jluccommanus cnadbIX 3JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KHCIIOTHI.

14. VI3MeHeHHEe OKpaCKU UHAUKATOPOB B KUCIOTHOM CpeJie.

15. Peakuus HEHTpaau3aluy pacTBOPA IIENOUN PA3IUYHBIMUA KUCIOTAMH.

16. Ilomyuenue ruapokcuna meau (I1).u ero B3anmoelicTBHE ¢ pa3TUIHBIMHU
KHCIIOTaMHU.

17. BsaumopeiicTBue CUIBHBIX KUCIOT ¢ okcugoM meau (II).

18-20. B3aumoieiicTBUE KUCIOT C METAJIJIAMH.



21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. IlomydeHue CTyqHS KPEMHHUEBOU KUCIIOTHI.

23. KauecTtBeHHas peakuus Ha XJIOPUJ - WIH CyJIb(aT-HOHBI
24. H3MeHeHuEe OKpaCKU MHJIUKATOPOB B LIEJIOYHOU Cpelie.

25. B3saumogeiicTBHE 1I€I0YEH € YTIIEKHUCIBIM Ta30M.

26. KayecTBeHHas peakuys Ha KATUOH aMMOHMUSL.

27. Tlonmyuenme ruapokcuaa menu (II) u ero pasnoxeHue.

28. B3saumoneiicTBue KapOOHATOB C KUCIOTaAMHU.

29. Ilomyuenme rugpokcupa xenesa(lll).

30. BsaumopeiicTBue xene3a ¢ pactBopoM cyibdara meau (1I)

IIpakTyeckue padoTnl

1. CpoiicTBa KHCJIOT, OCHOBAaHHM, OKCHIOB U COJICH B CBETE
TEOPHH JICKTPOJTUTHUCCKON TUCCOITUAIIMN U OKUCITUTEIIBHO -
BOCCTAHOBHUTCJIIBHBIX peaKHI/If/'I

HemeTanbl u ux coequHeHusI(25 4acoB)

CrpoeHune aTOMOB HEMETAUIOB M X TmosioxkeHue B [lepmommueckoin cucreme. Psn
3JIEKTPOOTPULATENBHOCTH. KpHUCTaimmyeckue pemeéTkn HEMETAINIOB — IPOCThIX BEIIECTB.
Annorponus u e€ npuanHbl. OU3nUecKre CBOMCTBA HeMeTauioB. O0IIMe XUMUYECKHUE CBOMCTBA
HEMETAaJUIOB: OKUCIIUTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

['ajiorensl, CTpoeHHE UX aTOMOB M MOJIEKyJ. PHU3NMYECKHE M XMMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB rajJOr€HOB B 3aBUCUMOCTU OT UX IOJIOKEHUS
B Ilepuoaunueckoit cucreme. HaxoxxieHue rajgoreHoB B MPUPOJE U UX IOJydeHUE. 3HAUEHUE U
MIPUMEHEHHUE TaJIOr€HOB.

['ajloreHoBOIOPOABI M COOTBETCTBYIOUIME WM KHCJIOTHI: IUIABUKOBAs, COJISHAsd,
OpoMoBOJIOpOIHAsI, MOMOBOJOpOAHAsA. ['amoreHnapl. KauecTBeHHblE peakiMM Ha TaJOreHU]-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKask POJlb.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoje U e€ ModydeHue.
AmnoTponHbele Moau(pUKaMM Ccepbl M HX CBOWCTBAa. XHMHMUYECKHE CBOMCTBa cepbl M €€
IIPUMEHEHHE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIbI, (PU3NUECKHE U XMMHUECKHE CBOMCTBA, MTOJIy4eHNE U
3HayeHue. CepoBoiopoanas kuciota. Cynbhuasl 1 ux 3HadeHue. JIroMuHOpOopHI.

Oxkcup cepsl (IV), cepuucras kucnorta, cynbpuThl. KauecTBeHHas peakuys Ha CyIb(QUT-
WOH.

Okcun cepot (VI), cepnas kucinora, cyibdarel. Kpucramnoruaparel. KauectBeHnas
peakuus Ha cysbdaT-HoH.

CepHas KucCI0Ta - CHIIBHBIN 371eKTpoauT. CBolicTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUIMYHOW KHMCJIOTHI: B3aMMOJICHCTBHE C METaJLIaMU, OCHOBHBIMU M aM(OTEpHBIMU OKCHJIAMH,
OCHOBaHUSMU U aMQOTEpPHBIMU THAPOKCHIaMH, coiisiMu. KauecTBeHHas peakius Ha cynbdar-
VOH.

OO6mas xapakTepucTUKa 3JeMEHTOB VA-rpymibl. A30T, CTPOEHHE aToMa U MOJIEKYJIbL.
®u3znyeckue M XUMHYECKHE CBOWCTBAa M TNPHUMEHEHHE a30Ta. A30T B INPUPOAE M €ro
Ouosiormueckas poib.

AMMHaK, CTpOCHHE MOJIEKYyJbl U (HU3MYEeCKHe CBOHCTBa. AMMMayHas BOJa,
HaIIaTBIPHBINA CIUPT, TUApPAT aMMHaka. J[OHOPHO -aKIENTOPHBIH MeXaHW3M OOpa30BaHUS
KaTHOHa aMMOHUs. BoccTaHoBUTENBHBIE CBOMCTBa aMMuaka. Conu aMMOHUS U MX ITPUMEHEHHE.
KauecTBeHHas peakiiis Ha KaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HeconeoOpasylolue M KUCIOTHBIE. A30THUCTas KHUCIOTa U HUTPHUTHI.
A30THas KUCJI0Ta, €€ MoJlydeHre u cBoiictBa. HuTpatsl.



®docdop, crpoenue aroma u amwtorpornus. Dochuasl. Pochun. Oxcun dhochopa(V) u
oprodochopnas kucnora. Pocharer. DocopHbie ynodpeHus. HCEKTHUIHIBL.

OO6mas xapakTepucTuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BELIECTB U COEIUHEHUI B 3aBUCUMOCTH OT IOJIOKEHUs 31eMeHTOB B [leproanueckoit
cucteme. YriepoJl. AJIOTpornHble MoAu(UKAIK: anMa3, TpaduT. AMOPGHBIA Yriepoa U ero
copTa: caka, AaKTHBUPOBAaHHBIA yroiib. AjcopOrus. XWMHUYECKHME CBOWCTBA YIiIepoja.
Kokcoxumuueckoe npou3BOACTBO U ero npoaykius. KapOumasl.

Oxcupn yrunepoma(ll): crpoeHune Mosekylbl, IoJydeHHe M ero cmoiictBa. Oxcup
yrinepona(IV): crpoeHue Mojekysbl, TOJYyYeHHE W €ro CBOWCTBA. YrosibHas kuciora. Conn
YTOJILHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHAaThl. TexHruecKas ¥ MUIeBasi CoAa.

Heoprannueckre M OpraHM4ecKHE BEIIECTBA. YTJIEBOJOPOAbl. XUMUYECKOE CTPOCHHE
OpraHMYECKUX BEILIECTB, KaK MOPSI0K COEAUHEHHUS ATOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

MeraH, 3TaH, Kak IpeiesbHbIe YIJIEBOJOPOAbl. DTUJIEH U allETUJIEH, KAK HEIpPEACIbHbIC
(HeHachllLleHHBIE) yrieBojopoabl. ['opeHue yriaeBonoponoB. KadecTBeHHbIE peakuMM Ha
HEIpeAeNIbHbIE COCIUHEHMUSL.

OTWIOBBIA CNUPT, €ro NOJy4YeHHWE, NPUMEHEHHEe U (DU3MOIIOTHYECKOE MICHCTBUE.
Tpéxaromuslil ciupT riuiepud. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHL. Y KCyCHast
- IpEe/ICTaBUTENb Kj1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenne ero aroma u cBoiictBa. Kpemuuii B npupoge. CUnuiuabl U CHIIaH.
Oxcupn kpemuusi(1Y). Kpemnuesas kuciora u e€ couu.

[IpousBoacTBO CTEeKJIa u LIEMEHTA. [Iponykuus CUJIMKATHOMN
MIPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKa, Gapdop, dhasHc.

Onrtruyeckoe BOJIOKHO.

Hemerannel B npupone. @pakuuvoHHas IEpPEroHKa >KUIKOTO BO3JyXa Kak croco0
MONTly4YeHHUsl KHUCIIOpoaa, a3ora, aprona. [lomydyenue dQocdopa, kpemHusa, xinopa, Hoxa.
DNEeKTPOIU3 PACTBOPOB.

[TomyuyeHue cepHON KUCIIOTHL: ChIPbE, XUMHU3M, TEXHOJIOTUYECKAsA CXEMa, METO/T
KUIISILETO CJIOs, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U LupKysauuu. Oneym. [IpousBoacTso
aMMHAKa: ChIPbE, XMMU3M, TEXHOJIIOTMYECKasl CXema.

JleMoOHCTpanun

o Komreknus HeMeTauos.

e Mojenu KpuCTaUIMUECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HaTOp M MPUHLIHUIIBEI €r0 paboTHI.

e Topenue HeMeTaIOB - MPOCTHIX BEUIECTB: cephl, (hocopa, TPeBECHOTO yTJIsl.
e OOpa3Irel TaIOreHOB - MPOCTHIX BEIIECTB.

e BzamMmopaelicTBHE rajlOr€HOB C METaJNIAMHU.

o BriTecHenue xsopa 6poMoM miM foJja U3 pacTBOPOB UX coJieit

o Komieknus npupoaHbIX COETUHEHUH XJI0pA.

e BsaumopeiicTBue cepsl ¢ METaIIAMU.

o l'openHue cepbl B KUCIIOPOAE

o Komnexmnus cyabGuAHBIX Py

o KauecTBenHnas peakius Ha Cynb(UI-UOH

o OOeciBeyrBaHNe OKPAIICHHBIX TKAHEH U [IBETOB CEPHUCTHIM Ira3oM.

o Bsaumopeincrsue KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEJIBIO.

o OOyrnuBaHHe OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jlmarpamma «CocTraB BO3yXay.

e Buzaeodparments! u cnaiiasl «IITnubu 6a3apbi».

o [Tlonyuyenue, cobupanue u pacro3HaBaHHE aMMHaKa.

o Paznoxenue 6uxpomara aMMOHHMSL.

o B3saumopaeilicTBuE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.



I'openne 4depHOro mopoxa

PaznoxeHne HUTpaTa Kaiuus U TOPEHHUE APEBECHOTO YIOJbKa B HEM
O0pa3ip! TpUpoIHBIX coequHeHui Gocdopa.

['openue docdopa Ha BO3LyXe U B KUCIOPOJIE.

[Tomyuenue 6enoro ¢ochopa 1 UCIBITAHHE €TO CBOMCTB
Konekmust «OOpasiibl MPUPOIHBIX COSAUHEHHH YTIIepoIar

[Toptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YITIEM
pPAcTBOPEHHBIX BEIIECTB WU Ta30B.

YerpoiicTBO npoTrBoOrasa.
Mopnenu MosIeKyJ1 METaHa, 3TaHa, TUJICHA U alleTUIICHA.

BsaunmopeticTBue sTHiIeHa ¢ OPOMHON BOJIOH M pacTBOPOM IEpMaHraHaTa
KaJusl.

OO01re XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHON KHCIIOTBHI.
KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CIIMPTHI.

Komnexnust «O0pasibl NPUPOIHBIX COSAUHEHUH KPEMHHUS».

Komnnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIIUNA U3 HUX.

Komnexnus npoayKuuy CUIMKaTHOW MIPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiinpt «[Ipon3BoACTBO CTEKIIA U IEMEHTAY.
Komnexuus «IIpuponHbie coeIMHEHNS HEMETAIIOBY.

Buneodparments! u cnaiinpl «@pakiimoHHas IeperoHka sKUIKOro BO3yXa»
Buneodparments! u cnaiinsl «Ilomyyenne Bogopoa, KHCIOPOAA U TATOT€HOB
NEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu anmnaparos AJis IPOU3BOJCTBA CEPHOM KUCIIOTBHI.

Mopenb Kusmero ¢ios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneogparments! u cnaiiibsl «IIpon3BoaCTBO CEpHON KUCIOTHI.
Buneogparments! u cnaiinsl «IIpon3BoacTBO aMMHaKay.

Konnexkuust «CeIpb€ AJ1 NOTyUEHUSI CEPHOM KUCIOTBI.

JlabopaTopHblie ONBITHI

31. Pacno3HaBaHue TaJIOT€HUI-HOHOB.

32. KauecTBeHHBIE peaklluy Ha CyJIb(aT-HOHBI.

33. KauecTBeHHas peaklys Ha KATHOH AMMOHMUSI.

34. XUMHYECKHE CBOWCTBA A30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KayecTBeHHbIe peakiuy Ha GochaT-uoH.

36. IlosydeHnue u cBOWCTBA YrOJIBHOW KUCIIOTHI.

37. KadecTBeHHas peakuys Ha KapOOHAT-HOH.

38. IlpomyckaHue yrieKHCIIOro ra3a 4epe3 pacTBOp CUJIMKaTa

HaTpHsL.

IIpakTyeckune padoThl

N3ydeHne CBOMCTB COJISTHOM KUCIIOTHI.

N3yueHne cBOWCTB CEPHOM KHUCIIOTBHI.

ITonyuyeHnue aMMuaka U U3y4eHHUE €r0 CBOWCTB.
[Tonyuenune yriaekucioro raza u u3y4eHue ero CBOMCTB.

e WwWN

MeTtanibl M ux coefuHeHus (174acos)

[Tonoxenne wmeramnoB B Ilepuomuueckod cucteMe XuMu4deckux siaemeHTtoB [. .
MenzeneeBa, CTpOCHUE MX aTOMOB M KPUCTAJLIOB. MeTamumyeckas CBA3b U METaJUIMYECKAst



KpUCTaJUIM4ecKas pemeérka. @u3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIJIONPOBOAHOCTD,
OTpakaroIas CIOCOOHOCTh, TNIACTUYHOCTH. CTlIaBbI UEPHBIE U IIBETHEIE.
Metamibl Kak BOCCTAaHOBUTENU. OJIEKTPOXUMHUYECKHN psAll HampsbkeHuil. B3aumopeiicTBue
METAJJIOB C HEMETAJIAMU, OKCHIAMU, KUCIIOTAMH, COJIIMHU. ATTIOMUHOTEPMHUSL.
CtpoeHue aTOMOB M HPOCTBIX BELIECTB ILIEIOYHBIX METAIOB. 3aBUCUMOCTh (U3UYECKUX U
XUMUYECKUX CBONCTB IIEJIOYHBIX METAJIOB OT 3apsAloB sifep UX aroMoB. OKCHUIBI U
TUAPOKCHU/IBI HIEJIOYHBIX METAUIOB, X IOJIy4eHHE, CBOMCTBA, MpUMEHEHUE. BaxuHelmmue conun
HIEJIOYHBIX METAJJIOB, UX 3HAYEHUE B KUBOW U HEXXUBOM MPUPOJIC U B )KU3HU YEIIOBEKA.
CrpoeHue aTOMOB M TPOCTBIX BEIIECTB IIEJIOYHO3EMENbHBIX METAUIOB. 3aBUCUMOCTh
GUBHYECKUX W XUMHUYECKUX CBOMCTB MIEIIOYHO3EMETBHBIX METaVIOB OT 3apsiioB sIep HX
atoMoB. OKCHIBI M TUIPOKCUABI IIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJYy4YEHUE, CBOMCTBA U
NpUMeHeHrEe. BaxkHenmme conu mEIOYHO - 36MENbHBIX METAJIOB, UX 3HAYECHHE B MPUPOJE U
KU3HU yenoBeka. KapOoHatsl v ruipokapOOHATHI KabIIHSL.
XKéctkocTh BOABI: BpeMeHHass U moctosiHHas. CrocoObl yCTpaHEHUsT BPEMEHHOW >KECTKOCTH.
CnocoObl ycTpaneHus nocTosHHON kEctkocTu. Monutel. CoelHEHUsT allOMUHUS B MIPUPOJE.
XuMudeckue cBOHCTBa amoMuHHUsA. OCOOCHHOCTH OKCHJA M THJAPOKCHIA ATIOMHHHS Kak
aM(doTepHBIX COeTMHCHUH. BaxkHel e coau amroMuHus (XJIOpHI, CyJIbdar).
OcoOenHocTu cTpoeHus atoMa xenesa. JKeneso B npupoze. Baxxueiiue pyasl xene3a. OKCHIbI
u runapokcunsl xenesa(ll) u sxeneza(Ill). Conm xeneza(Il) u xeneza(Ill). ObnapyxeHue HOHOB
KaTHOHOB eJe3a B pacTBOpe. 3HAUCHHE COCTMHEHUM JKee3a.
Koppo3us xummuueckasi v 3JIeKTPOXUMUYECKAsl. 3aliuTa METAIIOB OT KOPpo3uu. MeTaubl B
pupojie: B CBOOOIHOM BHUJIE U B B coequHeHMi. [lorsTre o Metaurypruu. Y€pHas u
1BETHAst MeTaiTyprus. [Tupomeraniayprus, THIPOMETAILTYPrus, 3JIEKTPOMETAJULY T Usl.
Homennsrii nporecc. [lepepaboTka uyryHa B cTaib. DIEKTPOJIM3 PACILIABOB.
JdeMoHCcTpannmn
e BzauMoeiicTBue HaTpUs, JIUTUS U KaJIbLIUS C BOJIOM.
e ['OpeHne HaTpUsI, MAarHUS U JKEJie3a B KUCIOPOIE.
» Benblnika TEpPMUTHOM CMECH.
e BzauMozeiicTBue cMecu OPOIIKOB CEPhI U KENe3a, IIUHKA U CEPBL.
e BzauMoeiicTBuE alntOMUHUS C KUCIOTaMHU, HIEI0YaMHi U BOJIOM.
e B3anmoeicTBre kee3a U MEIH C XJIOPOM.
o B3saumopaeiicTBue Meau ¢ KOHIIEHTPUPOBAHHON CEPHON KMCIIOTOM M a30THOU
KUCJIOTOH (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM ).
e Okpacka ImiaMeHH COeAMHEHUSIMH IET0YHBIX METaJIIOB.
e Okpacka miaMeHH COeIUHEHUSAMH MIETOUYHO3EMEbHBIX METAJITIOB .
o ["amieHue u3BeCTH BOJOM.
o [lomyueHue xKECTKOU BOABI B3AUMOJAECHUCTBUEM YTIIEKUCIIOTO ra3a C U3BECTKOBOM
BOJIOM.
e YcTpaHeHHe BpeMEHHOM KECTKOCTH KUMITYEHUEM U TOOABKOW COJIBI.
e YcTpaHeHHEe MOCTOSTHHOM JKECTKOCTH TOOABKOW COJTBI.
e VIOHUTBI ¥ IPUHITUTT UX eHCTBHS (BUACO(DparMeHT).
o Kosnekius npupoaHbIX COETUHEHUN aTlOMUHUS.
e Buneodparments! u cnaiibl « OKCHU aTFOMHHUS U €70 MOIU(DUKAIINY.
e Tlonyuyenne aMm(poTEepHOTO THUAPOKCHUIA ATTFOMUHHUS U UCCIIEOBAHUE €TI0 CBOMCTB.
o Konnekius «XuMu4YecKre HICTOYHUKHA TOKAY.
e Pe3ynbpTarhl JNIUTENBHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAIBHBIX
W3ENUN B 3aBUCUMOCTH OT YCJIOBHI IIPOLIECCOB.
e Boccranosnenue mean u3 okcuaa meau(Il) Bomopomom.
e BuneodparmenTs! u ciaitapl «IIpou3BOACTBO YyTryHa U CTAIINY.
e Buneodparments! u cnaiinsl «M3nenust U3 4yryHa U CTanmy.



e BuneodparmenTs! u ciaitasl «IIpou3BOACTBO alFOMUHUS.
JlaGopaTopHbIe ONBITHI

39. BzaummogeiicTBue xene3a ¢ pactBopoM cynbdara meau(Il).
40. IlosryyeHne U3BECTKOBOM BOJBI U OIBITHI C HEW.

41. Tlomyuyenue runporcuaoB xenesza(ll) u (III).

42. KauecTBEHHbIC PEAKLIIMM HA KaTMOHBI XKelle3a

IIpakTnyeckune padoThl

6. IlomydeHue sxecTKON BOJIbI U CIIOCOOBI €€ yCTPAHEHUS.
7.  PeunieHue 3KCIIEpUMEHTaIbHBIX 3a/1a4 110 TeMe «MeTtauib».

Xumus 4 OKpYy:Kaomas cpeaa(2 yaca)

Crtpoenue 3emiu: sSApO, MAaHTHS, 3eMHAs KOpa, IX XUMHYECKUH cocTaB. JIutocdepa u
e€ xuMHnueckuit coctaB. Munepaisbl. Pyabl. Ocagounbie nopoasl. [lone3Hbie CKomaemsle.
XUMHYECKUH cOCTaB THIPOChepbl. XUMHUYECKHH COCTaB aTMOC(EPHI.

VlcTOYHUKH XUMHUYECKOTO 3arps3HeHHsI OKpY>Karolieil cpebl. [ 1obanbHble SKOJI0TrH4ecKHe
POOJIEMBI YeIOBEYECTBA: MTAPHUKOBBIN (D (PEKT, KUCIOTHBIE T0KIH, O30HOBBIC JIBIPHI.
MexTyHapOIHOE COTPYAHHUYECTBO B 00JIACTH OXPaHbl OKPY>KAIOIIEH cpeabl OT XMMHYECKOTO
3arpsi3HEHUs. «3enEHast XUMUS).
JleMoHCTpanun
eBuneodpparmentsr u cnaigsl «CtpoeHune 3emMiau U €€ XUMHYECKHA
COCTaB».
o KoJekiuss MUHEPaJIOB U TOPHBIX MOPOJ.
o Komneknus «Pynpl meTamiosy.
e Buneodparments! u cnaiinpl «['modaabHbIE YIKOIOTHUYECKUE
pO0OJIEMBI YEI0BEYECTBAY.

JlabopaTopHblie ONBITHI
43. M3yueHue rpaHura.

O000menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy(7 4acoB)

CrpoeHune aroma B COOTBETCTBUU C MOJIOXKEHUEM XUMUYECKOTro 3yieMeHTa B [lepuoandeckoi
cucreme. CTpoeHHE BEIIeCTBA: XMMHUYECKAas CBSI3b M KPUCTANIMYECKUE PEIIETKH. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX JIEMEHTAMHU MPOCTHIX BEIIECTB (METAUIOB, HEMETAIJIOB, 0J1aropoJHBIX
ra3oB) OT MOJOXKEHHUs d1eMeHTOB B llepuomuyeckoit cucteme. TUmonorus HEOPraHUYECKHUX
BELIECTB, JIEJICHNE UX Ha Kiacchl ¥ rpynmsl. [IpencraBureny.

[Ipu3HaKky U yCIOBHS MPOTEKAHUS XUMUUYECKUX PeakUnid. TUMOIOTHS XMMUYECKUX PEaKIMil 110
pa3IMYHBIM OCHOBaHUAM. Peaknuu HOHHOTO oOMeHa. OKHCIHUTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu.

XVMMHYECKHE  CBOMCTBA  NPOCTBIX  BEHIECTB.  XAapakTEpHbIE  XUMHYECKHE  CBOWCTBA
coyieo0pa3yromMX OKCHUIOB, THIPOKCUIIOB (OCHOBAaHUM, KUCIOT U aM(pOTEPHBIX THAPOKCUIOB),

CcoJIeH.
YuyeOHO-TEeMAaTHUYECKUH ILJIAH

No HaumenoBanwue pa3nenosB (Tem) KonunuecTBo B ToM uncie Ha npose

9acoB 110 [IpakTHyeckux padot
IporpaMme

Kc




8 knacc

1 Havanpubie OHATUSI U 3aKOHBI XUMHHU 21 2

2 | Baxwueiimue npencTaBuTenu 18 2
HEOPraHNYECKUX BEILICCTB.
KosinyecTBEHHBIE OTHOMICHUS] B XUMHH

3 | OcHOBHBIE  KJAcChl ~ HEOPTaHUYECKUX 10 1
COCIMHEHU I
4 Ilepuoanueckuii 3akoH u Ilepuonuueckas 8

cUCTEMa XHUMHYECKUX ayeMeHToB J[. U.
MeHienieeBa U CTPOEHUE aTOMa

5 | Xumuueckas cBg3b. OKHUCIMTEIBHO - 11 0
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Pesepr 2
Hrtoro 70 5
9 knacc
1 [ToBTOpEHME U 00001IEHUE CBEIEHUH IO 5
Kypcy 8 kiacca. XUMHUYECKHE PEaKIIMU
2 | Xumudeckue peakiuy B pacTBOpax 10 1
3 Hemeramsl u uX coequHCHUS 25 4
4 Merajuisl ¥ UX COEIUHEHUS 17 2
5 | Xumus u okpykaromias cpeaa 2
6 | O6o0ImeHre 3HaHUH TI0 XUMHH 33 KYPC 7
OCHOBHOM mikojbl. [Toaroroska k
OCHOBHOMY TrOCYJapCTBEHHOMY JK3aMEHY
(0I'9)
Peseps 2
Hrtoro 68 7

KasengapHo-remMaTudyeckoe IiiaHupoBaHue y4e0HOro mpeaMera
Xumusa 8 kiaace




Ne Tema ypoka KonuyectBo Hara Jomaminee Hcmo.
n/n 4acoB NMpoOBeJdeHUsA | 3aaaHue 00opyo!
«Tou
1 2 3 4 5
HavajbHble NOHATHS ¥ 3aKOHbI XuMuH (21 1)
1 | [Ipeamet xumun. Posib XMMUU B KU3HH 1 03.09.2024
4eJI0BEKa
2 | Meroas! u3y4eHus! XUMUH 1 06.09.2024 Jaryuk
(Tepm
CIl
3 | Bxonnas auarnoctuyeckasi pabota 1 10.09.2024
4 | ArperaTtHblie COCTOSIHUSI BEIIECTB 13.09.2024
5 |[IL p Ne 1 «3HakoMcTBO ¢ 1a00paTOpPHBIM 17.09.2024
obopynoBanueM. [Ipasuna Th npu padore
B KAOMHETE XUMUI»
6 | ®usnueckue SIBICHUS B XMMUHU 1 20.09.2024 JlaTuuk Ten
TJIATHHOBB
7 [[l.p.Ne 2 «AHanmu3 nouBb» 1 24.09.2024
8 [ATOMHO- MOJNIEKYIISIPHOE 1 27.09.2024
yueHue. XUMHUYECKUE JIEMEHThI
9 [3naku xuMUYECKHX 1 01.10.2024
JJIEMEHTOB.
10 [ITepwomnueckas TabaUIIA XUMHUYECKUX 1 04.10.2024
anementoB [l. U.
Menneneesa.
11 | Xummueckue Gopmyisl 1 08.10.2024
12 | Xumuueckue GopMyJibt 1 11.10.2024
13 |BasieHTHOCTH 1 15.10.2024
14 [BaneHTHOCTH 1 18.10.2024
15 |Xumuueckue peakiuu. 1 22.10.2024
16 [3axon COXPaHCHUS MacCCHI BEIIECTB. 1 25.10.2024 Becrl 351ek
XHWMHWYECKUE YPABHEHHUSI
17 |Xumuueckue ypaBHEHUS 1 05.11.2024
18 | Tumbl XUMUYECKHIX PEAKITHIA 1 08.11.2024
19 |Tumbl XUMHYECKUX peaKIuit 1 12.11.2024
20 [[ToBTOpeHue U 00OOIIEHHE TEMBI 1 15.11.2024
«<HavampHbIC TOHSTHS M 3aKOHBI XUMHUW)
21 [K.p.Ne 1 «HaganbHble MOHATHUS U 3aKOHBI 1 19.11.2024
X IMUATD)
Ba:kHeiinue npeacraBuTe I HeOPraHudecknx BeuecTB. KosinyecTBeHHbIE OTHOLIEHHUS B X
(18 u)
22 |(Bo3myx u ero cocTaB 1 22.11.2024 ITpuGop 11
COCTaBa BO
23 |Kucnopon 1 26.11.2024
24 I1. p.Ne3 «ITomy4enue, codupanue u 1 29.11.2024
pacro3HaBaHUE KUCIOPOAA»
25 |[Oxcunsr 1 03.12.2024
26 |Bomopon 1 06.12.2024
27 | ILp. Ne4 «Ilomyuyenue, cobupanue u 11 10.12.2024

pacrno3sHaBaHue BOJOPOaAa»




28 | Kucnotst 1 13.12.2024 Ludposoit
29 | Comu 1 17.12.2024
30 |KomnmnuecTBO BeliecTBa 1 20.12.2024
31 [PemeHue pacueTHBIX 32134 1 24.12.2024
32 |Momnsipablii 00beM 1 27.12.2024
ra3000pa3HbIX BEHIECTB
33 |Pacuérhl Mo XUMHUYECKUM 1 10.01.2025
ypaBHECHUSIM
34 [Pacdérhl MO XUMUYECKUM 1 14.01.2025
ypaBHEHUSIM
35 |Boga. OcHOBaHUs 1 17.01.2025
36 |PactBopsl. MaccoBas mosist 1 21.01.2025
pacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpuroroBienue pacTBOpoOB 1 24.01.2025
coJIeH ¢ UX 3aJaHHOW MacCOBOH JI0JIei»
38 |O000meHne U cucTeMaTh3alys 3HAHUH 110 1 28.01.2025
TeMe: «BaxHeliue npeacTaBuTeNnu
HEOPTaHMYECKUX BEIIECTB.
KosnuecTBeHHBIE OTHOIICHUS B XMMUID)
39 [K.p.Ne2 mo teme: «Baxueiimue 1 31.01.2025
MIPE/ICTAaBUTENIN HEOPTaHUUECKUX BEILIECTB.
KosmdecTBeHHBIC OTHOIICHUS B XUMUID)
OCHOBHBIE KJIaCChl HEOPraHnyeckux coequnenuii (10 v)
40 | Oxcuppl: kaccuduKkaus U CBOWCTBA 1 04.02.2025 Jatuuk pH
41 |OcHoBaHus: KiIaccu(UKAIM U CBOWCTBA 1 07.02.2025 Hatuuk pH
00BEéMa XKu
OropeTka, 1
TEMIIEPATY]
TUTATUHOBH
JABJICHMUSI, |
METITaaKa
42 |Kucnotel. Kiaccudukanus Kucior 1 11.02.2025
43 [CpoiicTBa KHUCIOT 1 14.02.2025
4 |Knaccudukamus conen 1 18.02.2025
45 [CpoiicTBa coneii 1 21.02.2025
46 |['eneTnueckast CBA3b MEXIYy KllaccaMU 1 25.02.2025
HEOPTaHMYECKUX BEIIESCTB
47 | ILp. Ne 6 «Pemienne skciepuMeHTaIbHBIX 1 28.02.2025
3a/1a49»
48 |O000mEHNE U cUCTEMATH3AIHAS 3HAHUM 110 1 04.03.025
TeMe: «OCHOBHBIC KIIACCHI
HEOPTaHWYECKUX COSIMHEHMID)
49 [ K.p. Ne3 1o teme: «OCHOBHBIE KIacChl 1 07.03.2025
HEOPTaHWYECKUX COCIMHCHHID)
Iepuoauyeckuii 3axoH U Ilepnoanyeckas cucrema xumMudeckux dJjemenToB /[. M. MenaesieeBa u cTp:
1)
50 | EctectBenHble cemelicTBa 1 11.03.2025
XUMHUYECKHX JJIEMEHTOB. AM(OTEPHOCTH
51 | Otkpertue JI. 1. MenneneeBsiM 1 14.02.2025

HCpI/IOIlI/ILIeCKOFO 3aKOHa




52 | OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMOB. 1 18.03.2025

53 |CtpoeHnue 31eKTPOHHBIX YPOBHEH aTOMOB 1 21.03.2025
xuMudeckux 3eMeHTOB No«Nel-20 B
tabmune J[. 1. Menpaeneena.

54 |[lepuonuueckuii 3aKOH 1 01.04.2025
J1. . MeHzieneeBa U CTpOEHHE aTOMa

55 | XapakTepucTuka XUMHUYECKOTO AJIEMEHTA 1 04.04.2025
Ha OCHOBAHUU €ro MOJIOKEHUS B
[lepuonnueckoit cucreme

56 |XapakTepucTHKa XUMHUYECKOTO JIEMEHTA 1 08.04.2025
Ha OCHOBAHUU €ro IMOJIOKEHUS B
Ilepuonnueckoi cucreme

57 |3nauenue [leprognmveckoro 3akoHa u 1 11.04.2025

[Tepronueckoit CUCTEMBI XUMHUYECKHUX
anemeHToB JI. 1. Menaeneera

Xumuyeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)

58 |HMonHas XuMU4eCcKas CBSI3b 1 15.04.2025 JlaT4uk Ten
MJIAaTHHOBBI
TEMIIEPATY]
TepMONapH
59 | KoBaseHTHas XUMHUYECKas CBSI3b 1 18.04.2025
60 |KoBaseHTHAas MoJIsIpHAs XUMUYECKas CBSI3b 1 22.04.2025
61 | Meraummueckas XUMHYECKas CBS3b 25.042025
62 | CTeneHb OKHCIICHUS 02.05.2025
63 | OxucnIUTEeTHFHO- BOCCTAHOBUTEIIBHBIC 06.05.2025
pEaKINH
64 |OxucIUTETHFHO-BOCCTAHOBUTEIIBHBIE 1305.2025
peakuuu
65 [O000meHNe U cucTEMAaTH3aIM 3HAHUN 110 16.05.2025
teMaM: «I[13 u TICXDO» u «Crpoenue
Bemectsa. OBP»
66 | KonrponbHas padora o remam: «I13 n 20.05.2025
IICX9» n «Ctpoenue Bemectsa. OBPy
67 | Penenue pacueTHbIX 33124 23.05.2025
68 | IIpomexxyTouHas aTTecTaus 23.05.2025

Pe3zepe — 2 uaca - «Peuwienue pacuemuuix 3a0ai)




Xumusa 9 kiaace

Ne Tema ypoka Kosn4ecTBo Hara Jdomammnee Hcno.
n/n 4yacoB NnpoBe/ieHUs1 | 3aJaHue o0opyo:
«Tou
1 2 3 4 5
1 | Knaccudukanus HeOpraHm4ecKux 1
BEIIECTB U UX HOMEHKJIATypa
2 | Kinaccuduranus XuMAYeCKUX PEaKIii 1o 1
pa3JIMYHbIM OCHOBAHHIM
3 | BxomHas amarHoctryeckasi pabora 1
4 | IloHsiTHE O CKOPOCTH XUMUYECKON 1 [Tpubop i
peaKIuu. 3aBUCHUMOC
XUMHUYECKO
YCIIOBUH
5 | Karanus 1
Xumuyeckue peakuuu B pacreopax (10 v)
6 DIIEKTPOIUTHYECKAS 1 JlaT4auk Ten
JIUCCOITHAITUS TUTATHUHORBH
7 OcCHOBHBIE IOJIOKEHUS TEOPUH 1
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
(T9[0)
8 [Xumumueckume cBoiicTBa KHCIOT B CBETE 1 Jatuuk
1O /1 IIEKTPOIIPC
J103aTop 00
KUJKOCTH,
9 [Xumumueckume cBoiicTBa KHCIOT B CBETE 1
e
10 [Xumuueckue CBOWCTBA OCHOBAaHUU B CBETE 1
TCOPHH DIICKTPOITUTHICCKON TUCCOITUAITTU
11 [Xumuueckue CBOHCTBAa coyieli B CBeETe 1
TCOPHH DIICKTPOITUTUICCKON TUCCOITUAITTU
12 | llonsitue o ruaposIH3e coue 1
13 | IL.p. Ne 1. Pemenue sxciepuMeHTaIbHBIX 1
3aj1a4 10 TeMe «DIEKTPOIUTHIECKAs
JIUCCOIIHAITSD)
14 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 1
1o TeMe «XUMHUYECKUE PEaKIINH B
pacTBOpax AIEKTPOIHTOBY
15 | K.p.Ne 1 no teme «Xumuueckue 1
PEAKIMH B PACTBOPAX DIEKTPOJIUTOBY
HemeTanbl U ux coequHenus (25 4v)
16 |O6maﬂ XapaKTEpUCTHKA | 1 | |




HEMCTAJIJIOB

17 | OO6mas 1 Arnmapar j
xapakTepucTuka 35emeHToB VIIA rpynisl XUMHUYECKH
— TaJIOTeHOB (AITXP)
18 | CoenuHEHUs raJIOTCHOB 1 JlaTuuk XxJic
19 | IL.p.Ne 2. «M3yueHne CBOMCTB COISTHON 1
KHCIIOTBD)
20 | O6mias xapakTepucTuka meMeHToB VI A 1 Ammapar J;
- xanpkoreHoB. Cepa XUMHUYECKH
(AIIXP), m
MOJTyYeHUs
anmapat Kr
21 |CepoBoaopo U CyIbhuIbI 1
22 [KucinopoaHbie coeTMHEHUs CephI 1
23 | [Lp. Ne 3. «/3yuyeHue CBOWCTB CEpHOM 1
KHUCIIOTBD)
24 | Obmas 1 Tepmopesu
XapaKTePUCTHKA XUMHUYECKHX 3JIEMEHTOB HBII JaTuu]
VA rpynnsl. A3ot nepaTypsl,
pH, naT4uk
TPOTIPOBO/T
anmapar A
BEJICHUS XU
CKHX PeaKil
(AIIXP), m
Hasi MeIax
25 | Amvuak. Colli aMMOHUS 1 JlaTup
O]
26 | ILp.Ne4 «Ilomyuyenune ammuaka u 1
V3y4YEHHUE €r0 CBONCTB)
27 Kucnopoacoaepxaniye coeTMHEHHs 1 Jatu
a3oTa I
28 [Kuciopojcoaepkaime COeTMHEHUS a30Ta 1
29 | Dochop u ero coeAUHEHUs 1
30 | O6mas 1
XapakTepucTuka dsjemeHtos [V A-
IrpyNIbl. YTiaepos
31 | Kucnopoaconepsxaliie coeIMHEHUS 1
yrieposa
32 [ ILp. Ne 5. «ITonmy4yeHne yriaeKknuciaoro rasa 1
U U3yUYCHHE ero CBOMCTB»
33 | Yraeromopo bt 1
34 | Kucnopozacoaepsxariue OpraHMYECKHE 1
COCIIMHEHUS
35 | Kpemuwmii 1 ero coeTmHeHHS 1
36 (CunmkaTtHas 1
[TPOMBIIIIIICHHOCTh
37 | llosyueHne HEMETaJIOB 1
38 [[TomyueHue BaxHEUIINX 1

XUMHUYCCKUX Coe)II/IHeHI/Iﬁ




39 [06006menue o Teme «HemeTanmsl u ux 1
COCIMHEHMSD)
40 | K.p. Ne2 mo Teme: «Hemeramnsl u ux 1
COEJIMHEHUS
MeTanibl M ux coequHeHus (17 4)
41 [[Tonoxxenue meramuioB B Ilepuoanueckoi 1
CriCTeMe, CTPOCHHE aTOMOB U KPUCTAIIJIOB
42 |06mme XUMUYECKUE CBOMCTBAa METAJIJIOB 1
43 |00mas XxapaKTepuCcTUKa 1
[IIEJIOYHBIX METAJUIOB
44 | Obuas xapakTepucTuKa 1
HIEJIOYHBIX METAJIIOB
45 (O0mas xapaKkTepuCTUKa 1
[11€7I0YHO3EMEIIbHBIX
METaJIJIOB
46 | OOmas xapakTepucTuKa 1
IeJI0YHO3EMETbHBIX
METAJIJIOB
47 | JKécTtkocTh BOIBI U CIIOCOOEI €8 1
yCTpaHEHUS
48 | [L.p.Ne 6. «ITomyueHune ®eCTKON BOABI U 1 JlaTuy
CIOCOOBI €€ yCTpaHEHUS» IPOF
MarH
TITAJTK
JUTSL T
ra3oB
pa
49 |ATIOMHHHNA U €10 COSTUHEHNS 1
50 [Keneso 1 JlaTun
51 [CoenuHeHus xene3a 1
52 [[1.p. Ne 7 «Pemrenue 1
DKCTIIEPUMEHTANIBHBIX 33]1a4 110 TEMe
«<MeTasuib»
53 [Koppo3swusi METaIOB U CIIOCOOBI 3aIUTHI OT 1
HEE
54 Mertaibl B IpUPOE. 1
55 [[loHsATHE O METAIITYpPTUU 1
56 |060061eHre 3HaHUH 110 TeMe «MeTaJlTb) 1
57 [KonTtposbHas pabot 3 o Teme «MeTauibly 1
XuMHsA M OKpYsKawomas cpeaa (2 4)
58 [Xummueckas opraHu3alys IIaHeThl 3eMIIs 1
59 Oxpana 1
OKpY’KaoIIel Cpebl OT XUMHUIECKOTO
BarpsI3HCHUS
O0o0menne 3HAaHUH 110 XMMHH 32 Kypc OCHOBHOM IK0JbIL. [Toaroroeka k OCHOBHOMY rocy/iapcTBeH}
(0I'9) (7 v)
60 |BemectBa 1
61 [Xumuueckue peakiuu 1
62 |OCHOBEI 1

HeOpFaHHqCCKOﬁ




X IMUY

63 (OcHOBBI 1
HEOPTraHUYECKOM
X MUY

64 [[loBTOpeHue u 00OOIICHHE MO TEME. 1
[loroTOBKa K KOHTPOJIBHOM paboTe

65 [Kontponbnas paboraNe4 «Mrorosas mo 1
KypCY OCHOBHOM IIKOJIBD)

66 |AHaau3 KOHTPOJIBHOW PabOTHI. 1
[ [o/1BeieHE UTOTOB roja.

67 |PesepBHOE Bpemst 2

68

8.
9.
10.
11.
12.

13. Onucanue y4e0HO-MeTOAUYECKOT0 U MATEPHATbLHO-TEXHHYECKOI0
o0ecImeYeHud.

YMK «Xumusa. 8 knacc»

1. Tabpuensa O. C. Xummsa. 8 kimacc: y4eOHHK sl 0OIIE0Opa3oBaTEIBHBIX
opranmzaiuii / O. C. T'abpuensa, U. I'. Octpoymos, C. A. CnankoB. — M.:
[Ipoceemenue, 2021

2. Tabpuensa O. C. Xumusa. Meronuueckoe mnocodue ans 8 kiacca ydeOHOe
nocobue nysi obmeodpazoBarenbHbix opranm3anuii / O. C. I'abpuensn, 1. B.
Axkcénosa, U. I'. Octpoymos. — M.: IIpocsemenue, 2019

3. T'abpuensn O. C. Xumwus. COOpHUK 3a7a4 M yHOpaKHEHHH. 8 Kjacc: ydeOHoe
nocobue st obuieobpazoBarenbHbiXx opranuzanmii/ O. C. I'abpuensn, . B.
Tpurybuax M.: [Ipoceemenue, 2019

4. Tabpuensn O. C. Xumusa. Terpanp A 1a00paTOPHBIX OMBITOB M MPAKTHUYECKUX
pabor. 8 kiacc: yueOHoe mocobue ais odiieoOpazoBarenbHbIX opranuzanumii / C.
["abpuensn, 1. B. Akcénona, U. I'. Octpoymo. — M.: IIpocsenienue, 2019

5. T'abpuenssn O. C. Xumus. PabGoudas Terpanp. 8 kimacc: yueOHOe mocoOue s
obmieoOpaszoBarenbHbix opranusanumii / O. C. I'abpuensH, C. A. Cnaakos, W. T'.
OctpoymoB. — M.: I[Ipoceemenne, 2019

YMK «Xumusa. 9 knacc»

3. Tabpuenssn O. C. Xumusa. 9 kmacc : y4eOHHK 11 00IIE00pa30oBaTEIHHBIX
opranu3zaiuii / O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenue, 2021

4. Tabpuensu O. C. Xumus. Meronundeckoe nocobue ans 9 kinacca: yued. nmocodue
st obmeodpazoBarenbHbix opranuzanuii / O. C. 'abpuensn, 1. B. Akcénona,
HN. I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. T'abpuemsa O. C. Xumus. COOpHHK 3a7a4 U ynpakHeHHH. 9 kiacc : ydeOHoe
nocobue g obmeoOpa3oBarenbublx opranuzauuit/ O. C. I'aGpuensn, . B.
TpuryGuax. M.: IIpocBemenue, 2019



6. T'abpuemnsa O. C. Xumus. Terpanas nist 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabort. 9 kiacc : yueOHoe mocodue a1t 001eo0pa3oBaTeIbHBIX opranu3zaruii /O.
C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemnienue, 2019
7. Tabpuensa O. C. Xumus. Pabouas teTpans. 9 knace : yaedHOe mocooue
115 obmeoOpasoBarenbHbiXx opranu3anuii / O. C. N'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

Hugpopmayuonnsie cpeocmea
HuTepHeT-pecypchl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBETH aOUTYPUEHTY, YUUTEIIO XUMUH,
CIPaBOYHUK (O4eHB OOJIbIIAs OOOPKA TAOIUI] U CIIPABOYHBIX MAaTEPUATIOB), BECEIast XUMHS,
HOBOCTH, OJIMMITHAbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHUN).
2. http://www.hij.ru XKXypHan «Xumus ¥ 5KH3Hb» TIOHATHO U 3aHUMATEIHFHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, 4TO IPOMCXOJUT B HAYKE M B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBIi KypHaT « XMMUKHA U XUMHSD», B
KOTOPOM IIPE/ICTABIEHO MHOYKECTBO
OIIBITOB TI0 XUMUH, 3aHUMATEIbHON HH(DOPMAITNH, TIO3BOJISIFOIIEH YBJICUb YYCHUKOB
IKCIEPUMEHTAIBHOM YacThIO MTPEeIMETA.
4. http://c-books.narod.ru BceBo3aMoskHas TuTepaTypa o XMMHUH.
5. http://www.drofa-ventana.rull3BecTHOE H31aTENBCTBO YUEOHOI auTepaTypbl. HOBUHKH
HAYYHO-TIONYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XUMUHU.
6. http://1september.ru Xypnan mist yaurteneit u He ToJbKO. Bosbioe Koiu4ecTBo paboT
YYEHHUKOB, B TOM YHCJIC U HCCIIEIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIN MTOPTA CO CCHUTKAMU
Ha 00pa30BaTEIIbHBIC CANTHI 10 XUMHUH.
8. www.periodictable.ru COopHUK cTaTell 0 XUMUYECKUX HMEMEHTAX, WILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM
1.ITpuGops! u 060pyI0BaHKE ISl MPAKTUIECKON pabOTHI.
Ob6opynoBanue:
e  MukponabopaTropusi XUMUYECKas;
e TNpPOOUPKHU CTEKIISIHHBIE;
e  KONOBI KOHHYECKHE;
e CTaKaHbl CTEKJISTHHBIE HA 50 MJT;
e TIAJIOYKH CTEKIISTHHBIC;
e TpYOKH COCTUHHTENBHBIC: CTEKIISIHHBIC, PE3UHOBEIC,
e IPOOKH PE3NHOBBIE;
e CIIUPTOBKH;
e JIEpKaJKHU AJI1 NPOOHPOK;
e IUTATHB JIAOOPATOPHBI;
e MITATHUB JJIs MPOOHPOK;
e BOpPOHKA CTEKJISTHHAS,
e (uubTp;
e  CIHYKH;
e acOecToBas CeTKa;
e JIYYHMHKH.
2.PeaKkTuBHI:
e  KHCJOTBI: COJISTHAS, CepHasi, A30THAS;
e MIEJIOYH: TUAPOKCH]] HATPUS, TUAPOKCH]] KAJTBITUS;
e ocHoBanwus: ruapokcua meau (1) , ruapokcun xenesa (I1I);



e CoJU: KapOOHAT KaJbIus, XJIopua HaTpus, ximopun meau (I1), aurpar
cepebpa, xsopua Oapusi, KapOOHAT HATPUs, XJTOPU ATFOMUHHUSA,

NepMaHTaHaT KaJiksl, HUTpaT Kallusi, MEAHbIN Kynopoc, cynbgat xenesa (111),

cynbdat nuHKa, cynepdocdar, aMmmMuaunas cenuTpa, MOUeBHUHA (KapOamu.),
XJIOPU/I KaJHsl, CyJab(aT HATpHUsl, CWIMKAT HATPHsL, CyIb(aT aIFOMUHUS;

e TIPOCTHIC BEIIECTBA: YTOJIb, IIMHK, KEJI€30, ATIOMUHUI, MAarHUMA, ME/Tb,
CBUHEII;

e  CIIOKHBIC BEI[ECTBA: MPAMOP, caxap;
e  HHJIHUKATOPHI;
o okcuabl: Meau (I1), okcua mapranma

3.0Oprannyeckue BEUIECTBa:

e  COJIH: alleTaT HATpHs, PEHOIAT HATPHUS;
e KHCIOTBI: YKCYyCHAsi KHCJIOTa, MypaBbHHAs KKCJIOTA, OJICHHOBAS,
e  CIHUPTHI: ATAHOJI, M30NICHTUIIOBBIH, TJIUIICPUH, TPOIAHOIT;
e Oen3ou, (heHOIT;
e  YIJICBOBI: Kpaxmall, IIII0K03a, caxaposa.
4.TCO:
e Kom
BIO
TEep

e TIpo
eKT
op
e DnektpoHHBIE Mocobus, CD-aucku no temam:
e -HEOpPraHWYECKas XUMHUS;
e -OpraHWYecKas XUMHSI;
e -00mIas XUMHUSL.



