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IlosicHuTEeIBLHAS 3aIUCKA

Jannas paOouas mnporpamma yueOHoro mnpeamera Xumus 8-9 kiacc

COoCTaBJICHA Ha OCHOBC:

e ®denepanbHOTO0 KOMIIOHEHTA TOCYIapCTBEHHOIO CTaHIapTa OCHOBHOIO OOIIEro
o0Opa3oBaHUs

e Aspropckoit mnporpammel O.C. T'abpuensiHa, coorBercTBytouiei dDenepanbHOMY
KOMIIOHEHTY locynapcTBEHHOro cTaHjaapra o0mero ooOpa3oBaHUS M JOIYIIEHHOMH
MunucrepcTBoM oOpasoBanusi u Hayku Poccumiickoii @enepannu (O.C. I'abpuensa
ITporpamma kypca xumun Juist 8-11 kiaccoB 0011€00pa3oBaTeIbHBIX YUPEKIECHUH — 2-
€ u3anue, nepepaboranHoe u gonoaHenHoe — M.: [Ipoda, 2017)

e CootserctByer baszucnomy yueoHomy riany MBOVY rumuasus Ne 8 . XabapoBck

[Ipeanonaraer uzydyenue kypca no yueoHukam ['abpuensa O.C., OctpoymoB

NI, CnagxoB C.A. «Xumus 8 kinacey». «Xumud 9 xkinacey». — M.: Ipoda, 2018-2023 .

HeJ’lﬂMH H3y4YCHUSI XUMHUH B OCHOBHOM HIKOJIE SIBJSIOTCS:

¢dbopmupoBaHue y oOydaloIUXCsd YMEHUS BUAECTb U IOHUMArh II€HHOCTb
o0Opa3oBaHMsI, 3HAYUMOCTb XHMHUYECKOTO 3HAHMSI M KaXIOro 4YeJloBeKa
HE3aBHCHMO OT €ro NMPOoQeCcCHOHATbHON AESITEIbHOCTH; YMEHHS pa3indarh (GakKThl
U OLIEHKH, CpPaBHHUBAaTh OIICHOYHBIE BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPUSIMHU
OLIEHOK M CBSI3b KPUTEPHEB C ONPEACIICHHOM CHUCTEMOW IIEHHOCTEM,
dhopmynpoBaTh 1 000CHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

(dbopMupoBaHue y 0O0ydarolUXCs LEIOCTHOTO IMPEICTaBICHHUS O MHUPE U POJIH
XUMHH B CO3/1aHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI U MPOIIECCH OKPYKAIOIIEH NEeHCTBUTEIIBHOCTH — MPUPOAHOM,
COIMAIIBHOM, KYJIBTYPHOM, TEXHUYECKOM CpEeIpl, HCIONAb3yd JUIsl 3TOrO
XUMHUYECKHE 3HAHUS;

nprodpereHne o0yJarolUMHUCs OMbITa Pa3HOOOPA3HOM NeATeIbHOCTH, TTO3HAHUS
Y CaMOTIO3HAaHMSI; KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), NMEIOLINX
YHUBEpCAJIbHOE 3HAYeHHE Uil pPa3IMYHBIX BHUAOB JESTEIbHOCTHU: pEIIEeHUs
mpo0OsieM, MPUHATHS pEIIeHUM, MOMCKa, aHanu3a U 00paboTku HH(poOpMaINH,
KOMMYHUKaTHUBHBIX ~ HaBBIKOB,  HABBIKOB  HM3MEPEHUHN,  COTPYIAHHUYECTBA,
0e30macHOr0 OOpaIIeHUsI ¢ BEIECTBAMH B TTIOBCEAHEBHOM JKH3HHU.

OcHosnbimu udeamu yaeOHOTO npeameTa XuMus SBISIOTCS:

MaTepuajibHOC CAMHCTBO BCIICCTB CCTCCTBCHHOTI'O MUPA, UX TCHECTUUCCKAA CBA3b;



® [IPUYMHHO-CJIEACTBEHHBIE CBA3U MEXKAY COCTAaBOM, CTPOCHHEM, CBOMCTBAMH,
MOJYyYEHUEM U PUMEHEHUEM BELIECTB;

® [I03HAaBAa€MOCTb BELIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUYECKUX PEAKLIH;

e O0OBsCHAIOMAS W TPOTHOZHUPYIOMIAS POJIb TEOPETUYCCKUX 3HAHUU NS
(haKTOIOTUYECKOTO MaTepHralia XMMHH JJIEMEHTOB,

® KOHKPETHOE XUMHYECKOE COCAMHEHHE KaK 3BEHO B HENPEPBIBHOW LENHU
MPEBPALLECHUI BEUIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMUUYECKUX DIEMEHTOB U
XUMHUYCSCKOHN 3BOITIOINH;

¢ O00BEKTUBHOCTh M TIO3HABAEMOCTh 3aKOHOB TPHUPOJBI; 3HAHWE 3aKOHOB XUMHUU
MO3BOJISIET YIPABIATh XUMUYECKMMM IIPEBPAILCHUS MM BEILIECTB, HAXOIUTh
9KOJIOTUYECKH Oe30IacHbIe CIOCOOBI MPOM3BOJCTBA M OXPaHBl OKPYKAIOIICH
Cpebl OT 3arpsA3HEHHUS;

® B3aMMOCBSI3AHHOCTh HAYyKW M TMPAKTUKHU; TPEOOBAaHUS MPAKTUKU — ABHKYILAS
CHWJIa Pa3BUTHUS HAYKH, YCIIEXU MIPAKTHKHU OOYCIIOBJICHBI TOCTH)KCHUSMU HAYKU;

® Da3BUTHE XUMUYECKOW HAyKM M XUMH3aLUUsI HAPOJHOIO XO35MCTBA CIYy’KAT
WHTEpEeCcaM YeIOBEeKa U OOIIECTBA B 11EJIOM, UMEIOT TYMAaHUCTHUYECKHUM XapakTep U
MIPU3BaHBI CITIOCOOCTBOBATH PEIICHUIO TII00ATBHBIX MTPOOJIEM COBPEMEHHOCTH.

Imu udeu peanusyromea nymem 00CMuUI}CeHUA CAEOYIOUUX Y elell:

* (opmuposanuey y4alUIMXCsi XUMHUYECKOW KAPTHHBI MHpa KaK OpraHHYeCKOH
YacTHU €ro 1eJIOCTHON €CTECTBEHHOHAYYHOU KapTHUHBI;

® paszeumue NO3HABATEIIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEH ydYamuxcsi B MpoIecce M3yueHHs MMHA XMMUYECKOM HayKd U ee
BKJIa/Ia B COBPEMEHHBIN HAyYHO-TEXHUYECKHI MPOrpecc;

* dopmuposanue BXHEHIINX JTOTHUECKUX ONEPAUi MBIIUICHHUS (aHAJU3, CUHTE3,
00001IeHne, KOHKPETHU3alusl, CPaBHEHHE U JIp.) B MPOLECCE MO3HAHUS CHUCTEMBI
BAKHEHIINX IIOHATHHM, 3aKOHOB M TEOPHM O COCTaBe, CTPOCHHHM M CBOMCTBAaX
XMMHUYECKHX BEIIECTB;

e gocnumanue yOEXKIEHHOCTH B TOM, YTO INPUMEHEHHE IOJYyYEHHBIX 3HAHUM U
YMEHUHM MO0 XUMHM SIBISIETCS OOBEKTUBHOM HEO0OXOMUMOCTHIO ISl Oe30macHOM
paboThI ¢ BellleCTBAMU U MarepHrajiaMu B ObITY U Ha POU3BOJICTBE;

® npoexmuposanue U peanu3ayus BBIIyCKHUKAMA  OCHOBHOM  IIKOJIBI  JIMYHOM
o0Opa3oBaTeIbHON TPAeKTOPHUH: BbIOOp Mpoduiiss 00yueHus: B CTapIIeH LIKOJIEe HIH
po¢eCcCHOHATBFHOTO 00Pa30BaTEILHOTO YUPEKIACHUS;

® 0gradeHue KII0YEeBbIMU KOMITETEHIIUSIMU (yueOHO-1103HaBaTENbHBIMH,
MH(OPMAIIMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHHUKAaTHBHBIMHU).

2. OcHOBHOE oMU CAHHE YUeOHOT0 Kypca «XuMus»

B coorBerctBun ¢ ®I'OC OOO yuammecs OJDKHBI OBJIAJIETh TaKUMU
MMO3HABATEILHBIMU YYEOHBIMU JIEUCTBUSIMU, KaK yMeHHE (OpMYyIUpOBaTh MPOOJieMy U
TUTIOTE3Yy, CTaBUTh LIETHM W 3a7a4d, CTPOUTHh IUTAHBI JTIOCTHIKEHUS IIeJIeH U pelieHUs
MOCTaBJIEHHBIX 3a7a4, MPOBOAWTH IKCIEPUMEHT M HA €ro OCHOBE JeJIaTh BBIBOABI U
YMO3aKJIFOUEHHUS, TPECTABISATh UX U OTCTAaWBaTh CBOIO TOUKY 3peHus. ClieoBaTelbHo,
MPU W3YYEHUHW XUMHUU B OCHOBHOM IIIKOJIE ydaliuecs IOKHBI OBJAJETh YYeOHBIMU
JNEUCTBUSIMH,  TIO3BOJIIOIMIMMH MM JOCTHYb  JIMYHOCTHBIX, TNPEAMETHBIX W
MeETanpeIMETHBIX 00pa30BaTeNbHbBIX pPe3ynbTaToB. OCOOEHHOCTH cofepKaHusl 00yUueHUs
XUMUHA B OCHOBHOM IIKOJIE OOYCJIOBJIEHBI CHeNU(PUKOW XUMHH KaK HAayKd W
MMOCTaBJIeHHBIMU 3ajadaMu. OCHOBHBIMH MPOOJIEMaMH XHUMHUH SBJSIOTCS H3yYCHHE
COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCHUMOCTH HX CBOWCTB OT CTPOCHHSI, TOTyYCHHE
BEIIECTB C 3aJaHHBIMH CBOWCTBAMH, UCCIICIOBAHNE 3aKOHOMEPHOCTEH XHMHYECKUX
peaKIuil ¥ MyTel yIpaBJICHHS UMU B IEJISIX MMOTYUYEHUS BEIIECTB, MaTEPHAIIOB, SHEPTHH.

Cooeporcamenvhbie Tunuu npeomema Xumus cieoyrouwjue:
® «BEIIECTBO» — 3HAHHWE O COCTaB€ M CTPOCHHM BEIIECTB, WX CBOMCTBAX U



GI/IOJIOFI/I‘-IGCKOM SHAQYCHUU, XUMHUUYCCKAA PCAKIHUA» — 3HAHUC O MPCBPALLICHUAX
OJHUX BEIIECTB B JIpyTHE, YCIOBUAX IPOTEKaHUS TAKUX IIPEBPAILCHUN U
crioco0ax ynpaBIeHUS PEaKIUIMU;

® (IPUMEHEHUE BEUIECTB» — 3HAHME M ONBIT 0Oe3omacHOro oOpaimeHus ¢
BEIIECTBAMH, MaTepHajlaMH M IMpoleccaMy, HEOOXOOUMBIMH B OBITY M Ha
IIPOU3BO/ICTBE;

® «3BIK XMMHMW» — OINEPUPOBAHUE CUCTEMOUN BAXKHEMIIMX XMMUYECKUX IOHATHIA,
3HAaHWE XMMHMYECKOM HOMEHKJIATyphl, T.€. HMX Ha3BaHHA (B TOM 4HCIE MU
TPUBHAJIbHBIC), BIAJICHUE XMMHUYECKOH CHMBOJIMKOW (XMMUYECKHMHU (hopMmyrnaMu
U YpaBHEHHUSMH), a TaKXKe IpaBHia MepeBoja MHPOPMAIUU C €CTECTBEHHOTO
S3bIKA HA S3BIK XUMHUH U 0OPaTHO.
3HaYUTEIBHOE MECTO B COAECPNKAHUM Kypca OTBOAUTCA XUMHUUYECKOMY SKcIepuMeHTy. OH
MO3BOJISIET CPOPMUPOBATH Yy YHAIIMXCS CIIEHUANbHBIC MPEIMETHBIE YMEHUS padoTaTh C
XMMHYECKMMH BELIECTBAMH, BBIIOJHATh MPOCTbIE XWMUYECKUE OIbBITHI, HAyYHUTh HX
0e30macHOMY M 3KOJIOTUYECKH I'PaMOTHOMY OOpAIlEHUIO C BEIIEeCTBAaMH B OBITY M Ha
IIPOU3BOJICTBE.
[IpakTueckue pabOTHI CrpyNIUPOBaHbI B OJIOKH — XMMHUYECKHE IPAKTUKYMBI, KOTOpbIE
CIIy’KaT He TOJBKO CPEICTBOM 3aKPEIUIEHUs] YMEHUM 1 HaBBIKOB, HO U KOHTPOJISL Ka4eCTBa
uX c(hOPMHUPOBAHHOCTH.

3.MecTo yueOHOIr0 npeaMeTa B y4eOHOM ILIaHe
B mpouecce ocBoeHHS HporpaMMbl Kypca XHMHUHM JJIsi OCHOBHOW IIKOJIBI YYaI[Hecs
OBJIQJICBAIOT YMEHHSIMH CTAaBUTHh BOIIPOCHI, HAOIIOAATh, OOBSICHATh, KIACCU(PHUIIMPOBATH,
CpaBHUBATh, MPOBOAUTH JKCIIEPHUMEHT M WHTEPIPETHPOBATH BBIBOJBI HA €r0 OCHOBE,
OTIPENIENIATh MCTOYHUKHA XUMHYECKOH WH(pOpPMAalnu, NMOIy4aTh W aHAIM3UPOBATH €€, a
TaKkKe TOTOBHTH Ha OSTOW OCHOBE COOCTBEHHBIH WH(MOPMAIMOHHBIA TPOAYKT,
MIPE3EHTOBATH €TO M BECTH JTUCKYCCHIO.
[Iporpamma Kypca XWUMHH JUIS OCHOBHOM IIKOJNBI pa3padareiBajach € Y4YETOM
MEPBOHAYATILHBIX TMPEICTABICHHUH, MMOMYYCHHBIX yYAIIMMHUCS B HAYAJIbHOW IIKOJIE IPH
W3yYeHHH OKpyXKaromero wupa. llpeamaraemas mporpamMma, XOTS W HOCHT
OOIIEKYIBTYpHBI XapakTep M HE CTAaBHT 3a7ady NpOoPeCCHOHATBLHOW MOJATOTOBKH
yYaImxcs, TeM He MEHee, TI03BOJISIET MM ONPEACTUTHCS ¢ BEIOOPOM Mpoduis 00ydeHus B
CTapIleH IIKOJIE.
B nmporpamme npenycMOTpeHO pe3epBHOE BpeMs, TaK KaK peajbHast MPOAOIKUTEIHHOCTD
y4eOHOTO Tojia BCErJa OKa3bIBaeTCS MEHBIIE HOPMAaTHBHOH. B cBs3m c mepexomom
OCHOBHOHM WIKOJBI Ha Takylo QopMmy HTOroBod arrtectanuu, kak [UMA, B Kkypce
MIPEIYCMOTPEHO BpEMsI Ha TIOATOTOBKY K HEH.
ABTOpCKast mporpamMma paccuntana Ha 70 dacoB B 8 kiacce u 70 yacoB B 9 kiacce, npu
MIPOJIOJDKUTEIFHOCTH YUeOHOTO roja 35 Heelb.
B coorBeTcTBMH ¢ y4eOHBIM IUIAHOM, Ha H3y4eHHe XuMuM B 8 - 9 kiaccax
OTBOAUTCA 2 4Yaca B Helelw, 68 yacoB B ro1, NpH HOPMATHBHOM
NMPOJOIKUTEIBLHOCTH YueOHOro roaa 34 yueOHOM Helelu.
Cpox peanu3zanuu NporpaMMbl — J1Ba TO/Ia.
Apropckass yueOHass mnporpamma O.C. T'abpuensH «IIporpaMma OCHOBHOro 001I€rO
oOpaszoBanus. Xumus. 8-9 kiacce». M.: lpoda,2018. (PI'OC);

4.Conep:xaHue 0CHOBHOI'O 0011[ero 00pa3oBanusi Mo XumMuu 8-9 KJaccel

Pazoen 1. OcHnosénvlie nonamus xumuu (Ypo6eHb  AMOMHO-MOIEKYAAPHBIX
npeocmaeneHuit)

[Tpeamer xumuu. MeToapl IO3HAHUS B XUMUU: HAOIIONEHUE, SKCTIEPUMEHT, U3MEpPEHHE.
Hctounnku xumMuaeckod nHGOpPMAIIN: XUMUYIECKas TuTeparypa, IHTepHeT.

Uucteie BemecTBa W cMmecu. OuucTka BemecTB. [IpocThie u CIIOKHBIC BEIIECTBA.
Metamisl U HEMETAUTBl. XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa. 3HAKH XUMHUYECKHUX
MeMEeHTOB.  XuMmHYeckas Qopmyna. BameHTHOCTP  XMMHUYECKHX  DJIEMEHTOB.



CocraBnenue GopMyn OWHAPHBIX COCAUHEHHA 1O BAJICHTHOCTH aTOMOB XHUMHUYECKUX
AJIEMEHTOB U OIPEJCICHUE BaJCHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB TI0 (hopMyaam
OMHAPHBIX COCTUHCHHUIA.

OtHocuTenbHast aroMHas Macca. OTHOCUTENbHAS MOJIEKYJsipHas Macca. MaccoBast 1071
XUMHUYECKOTO AJIEMEHTA B CJI0KHOM BemiecTBe. KonnuectBo BemectBa. Moib. MonspHas
Macca ¥ MOJIIPHBIA 00BEM.

dusnueckue SBICHUS W XUMUYECKHE peakuuu. [Ipu3Haku W ycClIOBHUS NMPOTEKaHUS
XUMUYECKUX PEaKIMil. 3aKOH COXPaHEHUS! MACChl BEIIECTB MPU XUMUYECKUX PEAKIIUIX.
Xumuueckue ypaBHeHHS. KoaddummeHTsl B ypaBHEHUSX XMMHUYECKHX PEaKIUH Kak
OTHOIICHUSI KOJMYECTB BEIIECTB, BCTYMAIOMUX U OOpa3ymoIIUXcs B PE3ybTare
XuMH4YeCcKkor peakuuu. [Ipocreilmme pacdersl MO YPaBHEHUSAM XUMHUYECKUX PEAKLIHM.
OcCHOBHBIE KJIAaCChI HEOPraHMYeCKuX coelauHeHuil. HomeHknarypa HeOpraHMYeCKHX
BemectB. Kucnopon. Bozmyx. Topenme. Oxcuapl. OKCHABI METAUIOB M HEMETAJUIOB.
Bomopon. Boga. OuncTtka Boabl. Aspamusi Boabl. B3ammosmelcTBHE BOJBI C OKCHIAMU
METAJUIOB W HeMeTauoB. Kuciorsl, kmaccudukamnus U CBOWCTBA: B3aUMOJCHCTBHE C
MEeTa/ulaMH,  OKcuJamMu MetayioB.  OcHOBaHMS, Kilaccudukamus W CBOKMCTBA:
B3aMMOJICHCTBHE C OKCHIAMH HEMETaJUIOB, Kucioramu. AMdoTepHOCTh. KucmorHo-
ocHoBHbIe mMHAUKaTophl. Conu. Cpennue conm. B3anMopaelcTBue coieil ¢ MeTauiaMu,
KUCJIOTaMHu, ImesodyaMud. CBs3b MEXKIy OCHOBHBIMH  KJIACCAMHU  HEOPTraHWYECKHUX
COCAMHEHHIA.

[lepBoHauanbHBIE MPEACTABICHHUS O €CTECTBEHHBIX CEMEHCTBaxX (Tpyrmmax) XUMHUYECKUX
AJIEMEHTOB: IIEJIOYHBIE METAJUIbI, TaJIOTEHBI.

Pazoen 2. Ilepuoouueckuil 3aKkoH u nepuoOuUYecKas CUCMemMa XuUMU4ecKux 31emMeHmoe
JI.U.Menoeneesa. Cmpoenue geujecmea.

[lepuonuueckuit  3akoH. VICTOpUST OTKPBITUS MEPUOJUUYECKOTO 3aKOHA. 3HAYCHHUE
MEPUOINYECKOTO 3aKOHA JIJIsl PA3BUTHS HAYKH.

[lepronnueckass cucTeMa Kak CCTCCTBCHHOHAyYHAs KiacCHU(DHUKAIMS XUMHYSCKUX
aneMeHToB. TabnuaHas Gopma rpencraBicHus KiIacCH(PUKAITIN XUMUYECKUAX dJICMEHTOB.
Crpykrypa Tabmunbl «llepuommueckass cucrema XuMudeckux djaeMmerToB JI. M.
MenneneeBay. OU3NUECKUM CMBICI TOPSIKOBOTO (aTOMHOTO) HOMEpa, HOMepa Mepuojia u
HOMEpA TPYIIIHI (7151 SJIEMEHTOB A-TpyIIi).

Crtpoenue aroma: sSiApo W ANIEKTpOHHAs oOosiouka. CocTaB aTOMHBIX s/iep: MPOTOHBI U
HEUTpOHBI. M30TOMBI. 3aps1 aTOMHOTO si/ipa, MacCOBOE YMCIIO M OTHOCUTEJIbHAS aTOMHas
Macca. DIeKTpoHHasi 000JIoUKa aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX
MEPUOOB.

XuMHuUYecKasi CBsA3b. DJEKTPOOTPHUIATEIPHOCTh aroMoB. KoBanieHTHas HemojsipHas Hu
nosisipHast cBsi3b. loHHas cBsA3b. BaneHTHOCTH, CTENIEHb OKUCIICHUS, 3apsi]] HOHA.

Pazoen 3. Mnozoobpazue xumuueckux peaxyuil.

Knaccudukanust XuMHYECKUX PEaKIIUi: peaKIuu COSAMHEHUS, PA3JI0KEHUS, 3aMEIIICHMUSI,
oOMEHa, »JK30TePMHUYECKHE, OSHIOTEPMUUYECKHE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
HeoOpaTuMebIe, 0OpaTUMBIE.

CKopoCTh XMMHUYECKHX peakiuuil. DakTopbl, BIUSIONIAE HA CKOPOCTh XHUMHUYECKUX
peaKIui.

PactBopel. DneKTpoauTHYECKas OUCCOIMUALUS. JEKTPOJIUTBI M HEDJIEKTPOJIUTHI.
Karnonsl n anuonsl. J[uccomuanus cojel, KUCIOT U OCHOBAHUHN B BOJIHBIX PACTBOpax.
Peaxiiun norHOro oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

Pazoen 4. Muozoobpa3sue seuiecme.

EcrecTBeHHBIE CceMeCTBA XMMHYECKUX DJIEMEHTOB METAIOB W HeMeTaiioB. OoOmias
XapaKTepPUCTHKAa HEMETAJJIOB HAa OCHOBE HX TMOJIOKCHHUS B TIEPUOAMYECKONW CHCTEME.
3aKOHOMEPHOCTH HW3MEHEHHS (U3MYECKUX W XUMHUYECKHUX CBOWCTB HEMETaJJIOB —
MPOCTBIX  BEMIECTB, WX  BOJOPOAHBIX  COCAWHEHHWH, BBICIIUX OKCHAOB W
KHCJIOPOJICOJEPIKAIINX KUCIOT Ha PUMEPE DJIEMEHTOB BTOPOTO M TPETHETO MEPUOJIOB.
OO6m1ast XapaKTepruCTHKa METAVIOB HA OCHOBE MIX MOJIOKEHHUS B TIEPUOANYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHS (U3MYECKUX U XUMHUYECKUX CBOWCTB METALIOB —



MPOCTBIX BEILECTB, UX OKCHIOB M THAPOKCUIOB HA IPUMEPE 3IIEMEHTOB BTOPOTO
U TpeTbero nepuoaoB. AMdoTepHbie coeanHeHus amoMuaus. OOIIas XapakTepUCTUKA
KeJe3a, ero OKCHI0B U THAPOKCUIOB.

Pazoen 5. IxkcnepumenmanvHas xumus

JleMOHCTPAIIMOHHBII M Ji1a0opaTopHblii 3KkcnepumeHT. 1. [Ipumepsl dusnveckux
sBieHuil. 2. Ilpumepbl XUMHUYECKHX PEAKIUNA C SPKO BBIPAKEHHBIMH H3Y4aeMBbIMHU
npu3Hakamu. 3. Peakumm coenuHeHUs, pa3joKeHUs, 3aMelleHus, oomena. 4. Peakuuu,
WJUTIOCTPUPYIOIIME CBOMCTBA W B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX
coenuHeHuil. 5. OMNBITBI, WUIIOCTPUPYIOUIUE 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB
LICJIOYHBIX METAJUIOB M rajoreHoB. 6. ONbIThl, MJUTIOCTPUPYIOIIME 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB TUJIPOKCUIOB U KHUCIOPOACOACPIKAIIUX KUCIOT HJIEMEHTOB OJHOTO
nepuona. 7. Ilpumepbl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuii.§. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMUUYECKUX PEAKIIH.

9.1lpumepsl 3HA0- U 3K30TepMuueckux peakiuid. 10. CpaBHeHHE 3JIEKTPONPOBOIHOCTH
PacTBOPOB 3JIEKTPOJIMTOB U HEAIEKTpoJUTOB. 11. Peakiuu nonHoro ooMeHa. 12. OmbITHI,
WUTIOCTPUPYIONTHE (PU3NICCKUE M XUMUICCKUE CBOWCTBA N3yUaeMbIX BEIIECCTB.
IIpakTuyeckne padorsl 8 kiacc 1. IlpaBmwina TexHuku O6e30macHOCTH TpU padboTe B
XxuMu4yeckoM kabuHete. Ilpuembl oOpaieHus ¢ J1a0OpaTOpHBIM OOOPYAOBAHHEM U
HarpeBarelbHbIMU Ipubopamu. 2. IlpuroroBiieHue pacTBOpa caxapa W pacueT €ro
MAaCCOBOM 107U B pacTBOpE

4. YcnoBus TEUCHUS] XUMUYECKUX PEAKIINI MEXITy PACTBOPAMHU JIEKTPOIUTOB 10 KOHIIA.
5. Pemienue skcriepuMeHTaIbHbIX 3a1a4.

IIpakTuyeckne padorbl.Y kiaacc 1. OcymecTBieHUe MEMOYKH XUMHUYECKUX
npespauieHuii. 2. IlomydyeHune u cBoiicTBa coenvHEeHUM MeTawioB. 3. PemieHue
SKCIIEPUMEHTAJIbHBIX 3aJlad Ha pAClO3HABaHUE U TOJYyYCHUE COCAMHEHUN METaJlIOB.
Pemenue sxcniepumenTanbHbIX 3a1a4 o teme «llonrpymnma kucimopoma». 5. [lonydenue,
coOMpaHHe U PACIIO3HABAHUE Ta30B.

Pacuernble 3a1auun. 1.Boruncienre 0OTHOCUTENBHOW MOJIEKYJISIPHONH M MOJISIPHOW MacChI
BEIIECTBA II0 €ro XUMHYECKo ¢opmyie. 2. Pacdyer MaccoBOM J0IM XHUMHYECKOTO
AJIEeMEHTa B COeIMHEHMH. 3. PacueT MaccoBO# J0M paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.
4. BeruucieHusi 10 XUMUYECKUM YPABHEHUSM MACChl WU KOJIMYECTBA BEIIECTBA OJHOTO
W3 YYaCTBYIOIIUX WUJTU TONYYAIOUIUXCS B PEAKIIMU COCIUHEHUN TI0 M3BECTHOM Macce WIin
KOJINYECTBY BEIIECTBA APYrOro COCTMHECHHUS.

IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO OOIIETO 00pa30BaHMS
JOCTUTAIOTCS B XO/€ OOY4YEeHHsT XWMHUH B €IUHCTBE YYeOHOW W BOCHHUTATEIBHOM
JESITETbHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMU POCCHICKHMHU COLMOKYIIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, IPHHATHIMU B OOIIECTBE MPaBHJIAMU M HOPMaMH
MIOBEJICHUS M CITIOCOOCTBYIOT IPOIIECCaM CaMOMO3HAHMUS, CAMOPA3BUTHS M COI[MATU3AIIH
00yJarommxcsl.

JImgHOCTHBIE pe3yNbTaThI OTpaXKaroT TOTOBHOCTh 00y4JarOIIIXCS
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3WTHUBHBIX IICHHOCTHBIX OPHEHTAIMA W pacIIupeHue
OTIBITA JACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H
HayYHOMY HAcJIeUI0, TOHUMAaHHS 3HAYCHHUS XUMHUECKON HAyKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJIaJeTh JIOCTOBEPHOW uHGopMalMer o MNepeaoBbIX
JTOCTH)KEHUSIX U OTKPBITHSIX MHUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAaHHOCTH B



HAy4YHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpa:KAAHCKOT0 BOCIIUTAHMS:

IIPEJICTABIEHNS O COLMAJIbHBIX HOpPMaX U MpaBUiIaX MEXJINYHOCTHBIX OTHOILIECHUMN
B KOJUICKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPYECKOM W JIpyrMX BMJAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON  COBMECTHOM  JEATENbHOCTH  NPH  BBIIOJHEHUHM  y4YEOHBIX,
MO3HABATENFHBIX 3a/1a4, BHIIIOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUHN YUEOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOLIM B IPOILIECCE 3TOMN
yueOHOH NesTeTbHOCTH, TOTOBHOCTU OLIEHHBATh CBOE IOBEIEHHE M TOCTYNKH CBOHMX
TOBApUIIEH C IO3ULUM HPABCTBEHHBIX M IIPaBOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOM peakluu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIIAIOIINE OCHOBY
JUIs TIOHMMaHHUS CYIIHOCTH HAy4YHOH KapTHUHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOJIbI, B3aUMOCBSI3X Y€JIOBEKAa C IPUPOJHOU cpenoil, o
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[103HABAaTEJIbHbIE MOTHUBBI, HAIIPABJICHHbBIE Ha ITOJIy4Y€HHE HOBBIX 3HAaHUHN IO XUMUH,
HEOOXOoIUMBIE 11 OOBSICHEHHS HAOIIOMAeMbIX MPOIIECCOB U SIBICHUH, MTO3HABATEIHHOM,
MH(GOPMALIMOHHOW W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HaBBIKOB CaMOCTOSTEIBHOM
paboThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATypPOH, TOCTYITHBIMA TEXHHUECKUMHU
cpencTBamMu WH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYy4YEeHHI0O M IO3HAHWIO, JIOO03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K ¢aMOOOpa30BaHUIO, MMPOCKTHOW M MCCIIEIOBATENLCKON NEATETbHOCTH, K
OCO3HAHHOMY BbIOODPY HalpaBI€HHOCTH U YPOBHs 00yu€HUs B AaJIbHEHIIIEM;

4) ¢popMHupOBaHHUSI KYJIbTYPhI 310POBbSI:

OCO3HAHME LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3J0pOBBIA 00pa3 >KU3HHU, OCO3HAHHE MOCIEACTBUI U HENPUATHE BPEIHBIX
NpUBBIYEK  (YyHOTpEOJIEHHsS]  ajKOrojisl, HApKOTHKOB, KYpEHHs), HEOOXOINMOCTH
cOOJIIOZICHHs TTpaBMJl OE30MaCHOCTH MpH OOpallleHWH C XMMHUYECKHMMM BEIIECTBAMH B
OBITY M peaslbHOM KU3HU;

5) TpynoBOro BoCMTaHUA:

UHTEpEC K MPAaKTUYECKOMY H3y4eHHI0 Ipodeccuil M Tpyda pa3iMdHOro poja,
YBaXEHHUE K TPYAy U pe3yibraraM TPYIOBOW [EATENbHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHUs NPEIMETHBIX 3HAHUN IO XMMHUHM, OCO3HAHHBIM BBIOOP WHAMBHUAYaJIbHOMN
TPAaeKTOPUM MPOJODKEHHUS 00pa3oBaHMsl € Yy4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, YyCHEIIHOMN
npodeccuoHanbHON NIEATENbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
a/1arTUPOBAThCs B MPOGECCUOHATILHOM cperie;

6) 3x0/10rMYecKOro BOCIIMTAHUS:

9KOJIOTHYECKH I[eJIecO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOYHHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIEeCTBOBaHHS, NMOHMMaHHE LEHHOCTHU 30pOBOrO0 M 0O€30MacHOro
oOpa3a JKHM3HU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3MYECKOMY U
MICUXMYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTH COOJIONEHHUs MpaBuil 0e30MacHOro
MOBE/IeHUs NpU paboTe C BEIIeCTBaMH, a TAK)KE B CUTYaIUIX, YTPOXKAIOUINX 3I0POBbIO U
JKU3HM JTIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, [OJy4aeMble MPH W3YYEHUU XUMHUH, s
penieHust 3aaad, CBA3AHHBIX C OKPYXAIOLIEH INPUPOJHOM CpEeNoM, Uil IOBBIIICHHS
YPOBHS 3KOJIOTUYECKON KYJIBTYpPbI, OCO3HAaHUS IIO0AJIBHOIO XapakTepa HKOJOTMYECKHX



npobjaeM W MyTed HX peIIeHUs] IOCPEACTBOM METOJ0B XHMHHU, SKOJIOTMYECKOTO
MBIIUICHHs, YMEHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIBHOM, KOMMYHUKAaTUBHON U
COLIMAJIbHOM ITPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeranpeiMETHBIX  pE3yJabTaTOB  BBIACISIIOT — 3HAUMMbIE IS
(dbopMHpOBaHUS MHPOBO33PEHUS OOIEHAyYHBIC TOHATUSA (3aKOH, TEOpHs, IMPHUHIUII,
rUnoresa, (akT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCIONb3YIOTCS B
€CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETaXx U MO3BOJSIOT HAa OCHOBE 3HAHUU M3 3TUX
npeaMeToB (GopMUpOBaThH MPEACTABICHHWE O LEIOCTHOM HAyYHOH KapTHHE MUpa, H
yHHUBEpCaJbHbIE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHUBHBIC,
perylIsITHBHBIE),  KOTOpble  oOecmeumBarOT  (OpMUpOBaHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYILECTBICHUIO YYEOHON JEATEIbHOCTH.

Ilo3naBare/ibHbIE YHHBepPCAJIbHbIe YUeOHbIe 1eliCTBUS

Ba3oBble jornueckue aeiicTBus:

YMEHHMS UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUIEHHS [IPH OCBOCHUM 3HAHUM:
pacKpbIiBaThb CMBICI XUMHYECKHX HOHSITHHA (BBLIEISATH HUX XapaKTepHbIE IPHU3HAKH,
yCTaHaBJIMBaTh B3aWMOCBS3b C JPYTMMU IIOHATHUSMH), MCIOJIB30BATh TMOHATUS JIS
OOBSCHEHHs OTIENbHBIX (DAKTOB W SIBICHUH, BHIOMPATh OCHOBAaHHMS W KPUTCPUH JUIS
KJIacCU(pUKalMM XMMHUYECKHUX BEIIECTB M XUMHUYECKHX pEaKlui, YyCTaHaBJIUBATh
MIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY OObEKTaMHU H3YUYEHMs, CTPOUTH JIOTUYECKUE
paccyxneHuss (MHIYKTUBHbBIE, JAEAyKTHBHbIE, II0 aHAJOTUH), JAeNaTb BBIBOABI U
3aKJIFOYCHMUS;

YMEHHE TPUMEHSATh B MpOIEcCe IO3HAHMUA MOHATUS (IpPEeAMETHbIE W
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yEMblE B XHUMUHU,
npeoOpa3oBhIBaTh IIUPOKO MPHUMEHSEMBIE B XWMHUH MOJICJIbHBIC MPEICTABICHUS —
XMUMHAYECKHH 3HAK (CUMBOJ JI€MEHTa), XUMHUYECKasi (hopMylia U ypaBHEHUE XUMUYECKOM
peakuuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3a/1ad, ¢ YYETOM 3THX MOJEJIbHBIX
MIPEJICTABICHUN BBISABISITH W XapaKTepU30BaTh CYIIECTBEHHBbIE MPHU3HAKU H3Yy4YaeMbIX
O0BEKTOB — XUMHYECKMX BEIIECTB M XHUMHUYECKHX PpEaKIHil, BBIABIATH O0OIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBSI3M W NPOTHBOPEYUST B HU3yYaeMBIX
mpoleccax U sBICHUSX.

Ba3oBble ucciiegoBarenbckue AelcCTBUS:

YMEHHE UCIHOJb30BaTh IOCTABJICHHBIE BOIPOCH B KaueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHUS TUIIOTE3Bl IO IMPOBEPKE
MPaBIWJIBHOCTHU BBICKAa3bIBAEMBIX CYXICHUI;

MpUOOpETEeHNE ONbITa MO0 I[UJIAHUPOBAaHWIO, OpPraHU3allMd M  [POBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOMI0AaTh 3a X0I0M IPOLECcCa, CAMOCTOSTEIBHO
MIPOTHO3UPOBATh €r0 pe3yibrar, (popMyaupoBaTh 0000IIEHNS U BBIBOJIBI IO pe3yibTaTamM
MIPOBEJEHHOIO OTBITA, UCCIIEOBAHUS, COCTABIIATH OTUET O MPO/ETaHHON padoTe.

Pab6ora ¢ unopmanmeii:

yMEHHE BbIOUPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3TUIHBIX
BUJOB M (OpM TPEACTABICHUS, NOIYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAy4YHO-
MOMYJNIIpHAs JUTEeparypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHbIE MOCOOMS, PecypcChl
WNuTepHera), KpUTUYECKH OLIEHUBATh POTHUBOPEYMBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSATh pa3IUYHbIE METOJIbl W 3alpochl TNpU TIOMCKE U OTOOpe
MH(OPMaIMU U COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOAUMBIX IS BHIMOJIHEHUS YYEOHBIX U
MO3HABATENbHBIX 3a7ad OMNpENeNIEHHOr0 THUMA, MNpHOOpeTeHHue OombiTa B o0nacTu
UCIONb30BaHUSl  HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTHH,  OBJaJeHUE



KYJITYpPOH aKTUBHOT'O MCIIOJb30BaHMS PA3JIUYHbBIX [TOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO
BBIOMPATh ONTHMAJbHYIO (OpPMY MpEnCTaBIeHUS HH(POpPMAIMM U HIUIIOCTPHPOBATH
pelaeMble 3a/1a4u HECJIOKHBIMH CXEMaMH, IarpaMMaMu, TIpyruMu popMamu rpaduku u
X KOMOMHALMSIMU,

YMEHHE  HCIONb30BaTh W  AHAJIM3UPOBaTb B  Ipolecce y4dyeOHOH w
MCCIIEIOBATEIbCKOW  ICATENIbHOCTH  MH()OPMAIMIO O BIMSHUM TPOMBIIUICHHOCTH,
CEJIBCKOTO XO3sIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KArOIIel IPUPOJTHON CPEIBL.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe yueOHbIe 1eHCTBHUSA:

yMEHUs 3a7aBaTb BONPOCH (B XoJe auajnora U (Wiu) JUCKYCCHUHU) IO CYIIECTBY
00CyXJ1aeMOi TeMbl, (JOPMYIHPOBATH CBOU MPEUIOKEHHUS OTHOCHUTEIHHO BBITIOJIHEHHS
MPEJI0KEHHOW 3a1a4H;

YMEHHUSI NIPEICTABIATH MOIYUEHHbBIE PE3yJbTaThl I03HABATEIILHOMN 1€ATEIbHOCTU B
YCTHBIX M THHMCbMEHHBIX TEKCTaX; [eJaTh IPE3CHTALMI0 PE3YJIbTAaTOB BbIIOJHEHUS
XUMHUYECKOTO JKcnepuMeHTa (J1aboparopHOro OmbITa, JiaboparopHOW paboOThl 11O
WCCIIEZIOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO ITPOCKTA);

YMEHHMSI y4eOHOro COTpPYAHHMYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
[I03HABATEJIbHOM M MCCIEI0BAaTEIbCKON JEATEIbHOCTU MpPHU PELIEHUH BO3HUKAIOIIUX
npobJjeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COINIACOBAHUS MO3UIMHA (0OCYyX)aeHus,
OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHALWS COBMECTHBIX JEHCTBUH,
OIpe/ieJICHNE KPUTEPUEB I10 OLIEHKE KaueCTBa BHINOJIHEHHON padOThI U APYyTHUE).

PeryasituBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEAENATh UENU JCSITENbHOCTH, IJIaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBaTb W TNpU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOKO
JeSITeIbHOCTh, BBIOMpaTh HambOonee 3(deKkTuBHBIE CIOCOOBI pEHIeHHS Y4YEOHBIX H
[IO3HABATEJbHBIX  3aJad, CaMOCTOATENIbHO  COCTABJIATh WM  KOPPEKTUPOBATh
IIPEMJIOKEHHBIA AJITOPUTM ACUCTBUI IIPU BBIOJIHEHUM 33JaHUN C YYETOM IOIYYEHUs
HOBBIX 3HaHMM 00 u3yyaeMbIX OOBEKTaX — BEIIECTBAX M peaKUusiX, OLIEHUBATh
COOTBETCTBHE IOJIy4YEHHOI'O pe3yJbTara 3asBJICHHOW LN, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHU.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocTaBe mpeaMeTHBIX pe3ysbTaroB MO OCBOEHHUIO 0053aTENbHOI0 CONEpKaHMUS,
YCTaHOBJICHHOTO JaHHOW ¢eaepalbHON pabodeil mporpaMmoil, BBIIEISIOT: OCBOEHHBIE
oOyJaroIMMHCs Hay4yHblE 3HAHUS, YMEHUS U CIOCOObI JEHCTBUM, crnenupuueckue s
MpeIMeTHON 061acTu « XUMUS», BUJIBI IEATEIBHOCTH 0 MOJIYYEHHIO HOBOTO 3HAHMSI, €r0
MHTEpIpEeTalK, NMPeoOpa3oBaHUI0 M NPUMEHEHUIO0 B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYaIHSIX.

K xonny o0yuenusi B 8 Kki1acce npeameTHbie pe3yibTaTbl Ha 6230BOM YpOBHe
HAOJIKHBI OTPaKaTh cOPMHPOBAHHOCTD Yy 00y4aOIMXCH YMEHUI:

® packpblBaThb CMBICII OCHOBHBIX XHWMHUYECKHUX MOHSITHM: aroMm, MoJeKyJa,

XUMHUYECKHM D3JIEMEHT, IpPOCTOE BEUIECTBO, CJOXHOE BELIECTBO, CMECh
(omHOpOAHAasE W HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
JO7IS XUMHUYECKOTO JJIEMEHTa B COEIUHEHUH, MOJSPHBIH OO0BEM, OKCHUI,
KHCIIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS,
XUMHYECKas peakuus, Kilaccu(UKalus peaklMil: peakuud COeAUHEHUs,
peakuuy pas3loKeHUs, peaklMH 3aMellleHus, peakuuu OoOMeHa, 5K30- H
SHAOTEPMUYECKUE pEeaKlMM, TEIIoBoH d>PQPeKT peakuuu, sIpo aroma,
AIIEKTPOHHBIN CJION aroma, aroMHas OpOuTalb, paguyc aromMa, XUMHYecKas
CBSI3b, MOJIAPHAs ¥ HEMOJISIpHAsl KOBAJIEHTHAs CBS3b, HIOHHAS CBSI3b, NOH, KATHOH,



AQHUOH, PacTBOpP, MaccoBas JOJS BEHIeCTBA (MPOIEHTHAs KOHIICHTpAlMs) B
pacTBope;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUM U IPUMEHATH
9TH MOHATHUS NPU ONMCAHUH BELIECTB U UX MPEBPAILCHUI;

WCIOJIb30BaTh XUMHUECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS (hOPMYIl BEUIECTB M
YPAaBHEHUN XUMUYECKUX PEAKLIUM;

OIPENENIATh BAJICHTHOCTH AaTOMOB OJJIEMEHTOB B OWHApHBIX COCTUHECHUSX,
CTENEHb OKUCJIEHMS SJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTD
BEIIECTB K ONpEeAeTIEHHOMY KIaccy COEQUMHEHUH 1o (¢dopmynam, BUJ
XUMHYECKOM CBSI3U (KOBAJIEHTHAS U MOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;
packpeiBarb  cmbicn  Ilepuommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh  [OHUMAHME IEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKHX AJIEMEHTOB OT UX NoJ0keHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpaHEHHUsI MaccChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO
Y4€HHUs, 3aKOHa ABOIaJipo;

ONMCHIBaTh U XapakTepus3oBaTh TaOnuuHyro Gopmy Ilepuonnueckoil cuctemsl
XUMHUYECKHX D3JEMEHTOB: pa3jinyaTh MOHATHUS «IaBHas mnoarpymnmna (A-
rpynna)» u «mnoodounas noxarpynna (b-rpynmna)», maneie 1 OoJiblINE MEPUOJBL,
COOTHOCUTh 00O3HaueHus, KoTopele uMerorcs B Tabmuue «llepuognueckast
cucrema xumuyeckux sneMmeHToB J[. WM. MengeneeBa» € 4YHCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIPEACIIEHNE X IO AIEKTPOHHBIM CIIOSIM);
KJIAaCCU(UIUPOBAaTh XUMHYECKHE DJIEMEHTbHI, HEOPraHMYEeCKHE BEIECTBa,
XUMHUYECKHE peakluy (110 YUCIYy U COCTaBy yYacCTBYIOILMX B PEAKIHH BEILIECTB,
110 TerI0BoMYy 3 eKTy);

XapakTepu3oBarh (OMHUCHIBATh) OOIME XUMHYECKHE CBOWCTBA BEIECTB
pa3IMyYHbIX KJIACCOB, MOATBEPXKJas ONUCAHUE NIPUMEpPaAMHU MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAM;

MIPOrHO3MPOBAaTh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKUX MPEBpAIEHUN B Pa3INnYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0 XHUMHUYECKOTO 3JIeMEHTa 1Mo (opMysie COeANHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBAa B pPacTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peakuuu;

MIPUMEHSTh OCHOBHBIE OIEpallM MBICIUTEIbHON AEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTeMaTU3aIrlo, KJIACCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — /JIs1 U3yUYEHUs CBOMCTB BEILIECTB
U XUMHYECKMX pEeakKlUi, €CTeCTBEHHO-HAyYHbl€ METOAbl IO3HAaHWUS —
HaOIOIeHne, U3MEpEeHHe, MOJCIUPOBAHUE, OHKCHEPUMEHT (peajbHbld U
MBICJIEHHBIH);

CJIEJIOBAaTh TpaBWJIaM TIOJb30BaHMSI XMMHUYECKOW MOCYIOW U J1abopaTOpHbBIM
000pyI0BaHUEM, a TAK)KE IIPaBHIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUNU
C MHCTPYKUUSMHU MO BBIMOJHEHUIO Ja0OpaTOPHBIX XWMHUYECKUX OIBITOB IO
MOJIYYEHUI0O U COOMPAHHIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA M KUCIOPOJA),
IIPUTOTOBIIEHUIO PACTBOPOB C OINPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOTO
BEIIECTBa, IUIAHUPOBAaTh W IMPOBOAUTH XHUMHUYECKHE HKCIHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCIOT C TMOMOIIBI0 HWHIUKAaTOPOB
(;makmyc, peHondranenH, METUIOPAHXK U IPYTHE).



K kxonny o0y4enusi B 9 Kiacce npeaMeTHbie pe3y/ibTaTbl Ha 6230BOM YpOBHe
JAOJIZKHBI OTPaskaTh CGOPMHPOBAHHOCTD Y 00y4alOLIUXCH YMEHHUIH:

pacKpbIBaThb CMBIC OCHOBHBIX XUMHYECKUX IMOHATUI: XMMHUYECKUH 3JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIOXKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
peaxiysi, XUMUYeCcKas CBS3b, TEIUIOBOM 3(PQEKT peakiuu, MOJb, MOJSIPHBIN
00bEM, pacTBOp, DJICKTPOJIUTHI,  HEIIEKTPOJIUTHI,  SJIEKTPOIUTHUECKAs
IMCCOLMAIUS, peaklMd HOHHOrO OOMEHa, KaTaau3arop, XUMHUYECKOe
paBHOBecue, oOpaTuMble ¥  HEOOpaTUMbIE  pEaKIUH, OKHCIUTEIHHO-
BOCCTAHOBMTEJIbHBIE PEAKLNU, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHHE,  QJIOTpOnusi,  aM(pOTEPHOCTb,  XHMMHYECKas  CBA3b
(KOBaJIeHTHas, MOHHAs!, METAJUIMYECKAsl), KPUCTAIUINYECKAs! PEIIETKA, KOPPO3Hs
METaJJIOB, CIUIABbI, CKOPOCTh XMUMHUYECKOW pEeaKLUH, MPEAESIbHO JIOIyCTUMAas
koHuenTpanus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUNA U MPUMEHSTh
9TH MOHATHUS NPU ONMCAHUU BEIIECTB U UX MPEBpalllCHU;

HCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBiIeHUS (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLIUM;

OIpEe/ENATh BaJEHTHOCTh U CTENEHb OKUCJICHMS XHMUYECKHX 3JIEMEHTOB B
COCIUHEHUSAX  pa3JIMYHOIO  COCTaBa, MPHUHAJIEKHOCTb  BEUIECTB K
OTpeNeIEHHOMY KJIACCY COCIMHEHUH 1o (opMyrnaM, BUA XUMHYECKOW CBS3H
(KoBaJieHTHas, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX COEJAMHEHUSX,
3apsii MOHA M0 XUMHUYECKOW (opmysie, XapakTep Cpelbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COEIMHEHUH, THUI KPUCTAIIIMYECKON PEIETKH KOHKPETHOI'O
BELIECTBA;

packpeiBarb cMbichn  [lepuonmueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHUMAHKE: ONMCHIBATh U XapaKTEPU30BATh TAOIHMUHYIO
¢dopmy Ilepronuyeckoii cucTeMbl XUMUYECKHUX JIEMEHTOB: Pa3inyarh MOHATHUS
«maBHas noarpynmna (A-rpynna)» u «mnobounas noarpymnmna (b-rpymma)y,
Majble U OOJbIINE MEPUOJIbl, COOTHOCUTh 00O3HAYEHMsI, KOTOpblE UMEIOTCS B
MepUOANYECKON TalnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sApa, oOllee YUCIO AIEKTPOHOB U
pacmpenefieHie UX 10  DJIGKTPOHHBIM  CJIOSIM), OOBACHATH  OOIIue
3aKOHOMEPHOCTH B HM3MEHEHHM CBOICTB 3JI€MEHTOB M WX COEAMHEHUU B
npenenax MajblX IMEepPUOJOB U IVIABHBIX MOATPYHN € Y4YETOM CTPOEHUS HX
aToOMOB;

KJIacCCU(UIUPOBAaTh XUMHUYECKHE DJIEMEHTHl, HEOpPraHMYeCcKHE BEeIlEeCTBa,
XUMHUYECKHE peakliny (110 YUCIy U COCTaBY YYacTBYIOLIUX B pEaKIIMU BEUIECTB,
o TernjaoBoMy 3(Q(deKTy, M0 M3MEHEHHMIO CTENEeHEH OKHCIIEHUS XMMHMYECKHX
JJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME ©  CHCNU(PUISCKUE XUMUYECKHE
CBOMCTBA MPOCTHIX U CIOXKHBIX BELECTB, MOATBEPKAasi ONMUCAHUE MPUMEpPaMHU
MOJIEKYJISIDHBIX M HMOHHBIX YpPaBHEHHUIl COOTBETCTBYIOIIMX XHMHUYECKHX
peaKiui;

COCTAaBJISATh YPAaBHEHUS AJIEKTPOJIUTHUECKON NHUCCONMALMY KHUCIIOT, Ieoueil 1
cojieil, TOJHBIE M COKpalIEHHbIE YpaBHEHUS peaklIMi HOHHOTO OOMeHa,
YpaBHEHUSI PEaKIUil, TOATBEPKAAIOIINX CYIIECTBOBAaHNE T'€HETUYECKON CBSI3U
MEX/1y BEIIeCTBAMHU Pa3IMUHbIX KJIACCOB;

packpblBaThb ~ CYHUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIHH



IIOCPEJICTBOM COCTABJIEHUS AJIEKTPOHHOTO OajaHca ITUX PeaKLui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MO)XKHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX yCIOBHUSX;
BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0O XMMHYECKOTO JJIEMEHTa 10 (hopMylie COeAUHEHHS, MAaCCOBYIO
JIOJIIO BEILIECTBA B PAaCTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO XMMUYECKOU
peaxium;

coOmonarh MpaBUjia IMOJB30BAHUS XHMHYECKOW MNOCYyHOH H JabopaTopHbBIM
000opyIOBaHMEM, a TAKXKE MpaBHiIa OOpAICHHs C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKUUSAMH II0 BBIIIOJHEHUIO J1a0OpPaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKHUCIIOTO
rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB pa3IMYHBIX
BEIIECTB: pACIO3HaBaTh OMNBITHBIM MYTEM XJIOpPHA-, OpOMHI-, HOIUA-,
KapOoHart-, hocdar-, cuiauKar-, Cynb(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS
M HMOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOAHBIX pacTBOpax
HEOPTraHNYECKUX BEIIECTB;

UMETh [EpBOHAYAJIbHOE IPEACTABICHUE O MHOT0O0pa3sHM OpraHMYECKHUX
BEIIECTB, 3HAaTb XUMHYECKHE (OPMYJBI, CTpOCHHE, (U3NYECKHE CBOWCTBA,
XMMHAYECKHE CBOMCTBA, MPUMEHEHUE OT/ACIBHBIX MPEICTABUTENICH Ha MpHUMEpe
IIpeJIeNbHBIX YIIIEBOJOPOJOB, ITUJIEHA U €r0 TOMOJIOTOB, IIPEJEIIbHBIX CIIUPTOB,
MPEJEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(HUPOB, KHUPOB,
aAMUHOKHCJIIOT, OEJIKOB U yTJIEBOJIOB;

3HaTh O00JaCTH TPUMEHEHHS W CHenu(UYEecKHe CBOWCTBA OTIEIBHBIX
IIPEACTABUTENEH ITOJIMMEPOB;

MPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIFHON NEATENbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, O00OOIIEHHE, CHUCTEMAaTH3allMI0, BBISBICHUE MPUUYUHHO-
CIIC/ICTBEHHBIX CBs3€d — JIISI M3Y4YCHHS CBOWCTB BEIIECTB M XHUMHYECKUX
peakuuii, eCTeCTBEHHO-HAayYHbIE METO/bI TO3HAHUS — HAONIIOJICHNE, U3MEPEHUE,
MOJIEIMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnyecTBo yacos
Ne HaunmeHoBaHHe pa3ies10B U TeM
Konrpoabnbie | IlpakTnyeckue
n/m | NporpamMmsl Bcero
padoThI padoThbI
1 BBenenue
2 I'maBa nepBas. ATOMBI XUMHUYECKHUX 1
JJIEMEHTOB.
3 I'maBa Bropas. IIpocTtelie BemecTsa 6
4 I'maBa tpetbsi. CoenuHEeHHS
XUMHYECKHX HJIEMEHTOB. 14 1




) I'maBa uerBepras. M3smeHenus,
IIPOUCXOJISIINE C BEIIECTBAMU 12 1
6 XUMUYECKUN MPAKTUKYM 1.
[IpocTeiimine OnbITH ¢ BELECTBAMM. 3 3
7 I'maBa naras. PactBopenue. PacTBopsl.
CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB. 17 1
8 Xumuueckuid npakTukyM 2. CoiicTBa
pPacTBOPOB JIEKTPOJIUTOB. 3 4
PesepBHoe Bpems 1
OO11ee KOIMYECTBO YACOB 110
Iporpamme 63 4 7
TEMATUYECKOE IINTAHUPOBAHUE
9 KJIACC
KosnyecTBo yacos
Ne HanmeHnoBaHue pa3iesioB U TeM
Kontpoabsubie | IIpakTnyeckue
n/m | NMporpamMmsl Bcero
padoThI padoThI
1. Beenmenne. OOmas XxapakTepHCTHKA 6
XUMHUYECKHUX AJIEMEHTOB. 1
2. I'maBa mepBast. MeTais 17 1 2
3. I'maBa BTOpas. Hemeramibl 26 1 2
4. I'maBa Tpetpsa. Opranuueckue 15 1




BeEllECTBA
5. I'maBa werBepras. O6o0mIeHNE 3HAHUI 3
10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI 1
PezepBHOE Bpems 1
OOmee  KOJIMYECTBO  YacoB  IIO 68
nporpamMmme 5 4
IIOYPOYHOE ININTIAHUPOBAHUE
8 KJIACC
Ne Tema ypoka Aara
n/n yp KoanuyecTBo yacoB U3ydeHust
KontpoabsHnsie | [IpakTuyeckue
Bcero
padoTbI padoThI
XHUMHSA — 4acThb
€CTECTBO3HAHUS.
1 IIpenmer xumum. 1

BemiectBa. BBoaHbBIN
UHCTPYKTaX IO
TEXHUKE 0€30IIaCHOCTHA




B KAOUHETE XVMUMU.

IIpeBpamienus BewiecTs.
Ponp xumMum B KHM3HHU
YeJI0BEKa. Kparkuit
OYEPK MCTOPUHU Pa3BUTHS
XUMUH.

[Iepuonnueckas cucrema
XUMUYECKUX JIJIEMEHTOB
JA.N.MenneneeBa. 3Haku
XUMHWYCCKUX 3JICMCHTOB.

Xumuyeckue (HoOpMyIIbl.
OtHocuTenbHAs aTOMHAas
Y MOJICKYJIsIpHAst MacChl.

OCHOBHBIE CBEIEHHUSA O
CTPOCHUU aTOMOB.
HN3menenns B cocTaBe
sep aTOMOB
XUMHUYECKUX DIIEMEHTOB.
H3otomnsbl.

CTpOGHI/Ie QJICKTPOHHBIX
000J104eK aTOMOB.

N3menenue qucia
AJNIEKTPOHOB HA BHEIIHEM
SHEPreTUYECKOM YpPOBHE
aTOMOB XUMHUYECKUX
3JIEMEHTOB. Honnas
XUMHAYECKAsA CBI3b.

BzanmopeiictBue aromMoB
DJIEMEHTOB-HEMETAIIIOB
MEXy CO0OM.
KoBanentnasa
HETIOJISIpHAsT XUMUYEeCcKas
CBSI3b.

Kopanentnas MnoJjigspHas
XUMHUYCCKas CBA3b.

10

Merannuueckas
XUMHUYECKAsA CBS3b.

11

O0001menue 51
cUCTEMATU3alUus 3HAHUI
o TEeME: «ATOMEI
XUMHYECKUX




OJICMCHTOB).

12 | KourponbHas pabora No
1 mo Teme: «ATOMEI
XUMHYECKUX
DJIEMEHTOBY.

13 |Ilpocteie BemecTBA —
METaJUILI.

14 | IIpocteie BemiecTBa —
HEMETAJLIBL.

15 | KonmmuecTBO BelecTsa.

16 | MonspHblii 00beM Ta30B.

17 | Pemenune 3aja4 C
HCIIOJIE30BAaHUEM
OHATHH: KOJIMYECTBO
BEIIECTBA, IIOCTOSHHAs
ABorajipo, MOJISIpHAst
Macca, MOJIIPHBIH 00beM
ras3os.

18 | O6o6Eenne 51
cucTeMaTH3alnus 3HaHWH
no teme: «lIpocteie
BEIIECTBAY.

19 | CreneHb OKHUCIIEHHUS.

20 | Baxueimme KJ1aCChI
OWMHApHBIX COCIUHEHUH.
OKcuasl.

21 | Tmopuasl  MeTauIoB |
HEMETaJIOB (teryune
BOJIOPOJTHBIC
COCTMHEHUS).

22 - | OcHoBaHus.

23




24- | Kucaotsl.

25

26- | Coumn.

27

28 | Amopdusbie u
KPUCTALTUICCKUE
BEILIECTBA.
Kpucrannmyeckue
PCILIETKH.

29 | Ywumcrele BelecTtBa H
CMECH.

30 | MaccoBags u oObeMHas
JIOJTH KOMITOHEHTOB
cMecH (pacTBopa).

31 | O06oOmeHnne 51
cucTeMaru3anys 3HaHWH
mo teme: «CoemuHeHUS
XUMHYECKUX
2JIEMEHTOBY.

32 | KontponpHast paborta Ne
2 o teMe: «CoequHEHHNS
XAMHYECKUX
JIIEMEHTOBY.

33 | ®usnueckue SBIECHUS B
XAMUH.

34 | XuMHYeCKUe peaKIi.

35 | Xumuyeckue ypaBHEHHS.

36- | Pacuersl 110 XUMHYECKUM

37 | ypaBHEHUSM.




38

PeaKI_[I/II/I Pa3I0XKCHHA.

39 | Peaknuu coequHeHus.

40 | Peaxiuu 3aMelieHus.

41 | Peakiun oOMeHa.

42 | Tums XUMHUYECKUX
peakuui Ha npuMepe
CBOWCTB BOJIBI.

43 | O06001IEeHNE u
CUCTeMaTu3alus 3HAHUI
no Tteme: «l3menenus,
POUCXOIAIINE C
BEIIIECTBAMI.

44 | KontponbHas pabora No
3 no teme: «/3meHeHus,
POMCXOIAIINE C
BEILIECTBAMI.

45 | Ilpaktuueckue  pabOTHI
Ne 1-3. ITpuemsl
oOpareHus c
1a00paToOpHBIM
000pyJ0BaHHEM,
Habmronenus 3a
U3MEHEHUSIMH,
IPOUCXOJAIINMU C
ropsIler CBEUOM, U HX
OIHCaHUeE. Ananus
MOYBBI M BOJIBL.

46 | Ilpaktuueckas pabora Ne
4. IIpusnaku
XUMHUYECKUX PEAKIIUH.

47 | Ilpaktuyeckas pabora Ne

5. [Ipurorosnenne




pacTBopa  caxapa u
pacyer ero  MaccoBOM
JI0JI B pacTBOpE.

48 | PactBopenue.
PacTtBopuMocTh BeliecTB
B BOJIC.

49 | DnekTponuTHYECKAas
JIACCOIUAITHS.

50 | OcHOBHBIE  IIOJIOXKCHUS
TEOpUH
IIEKTPOIUTHICCKON
JIACCOIUAIUH.

51 | Uonnble ypaBHEHUSI.

52- | Kucnorsl, ux

53 | kmaccudukanms u
CBOICTRA.

54- | OcHOBaHUA, 150,

55 | kmaccudukarms u
CBOMCTRA.

56- | Oxcumsl, X

57 | xnaccudukarus u
CBOMCTRA.

58- | Comn, X

59 | knaccudukanus u

CBOMCTBA.




60

T'eneTnueckas CBSI3b
MEKY KJIaccaMu
HEOPraHUYECKUX
BCIIICCTB.

61

0O0001menue u
CUCTeMaTu3alus 3HaHUIl
no teme: «PactBopenue.
PacTtBopBI. CaoiicTBa
pacTBOpOB
AIIEKTPOJIUTOBY.

62

KontponwsHast padora Ne
4 o TEeME:
«PacTBOpenue.

PacTtBopsI. CaoiicTBa
pacTBOpPOB
3JIEKTPOIUTOBY.

63-
64

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaKIuu.

65

[TpakTrueckas padora Ne
6. MoHHbIE peakLuy.

66

[IpakTuueckas pabora Ne
7. YcmoBus NPOTEKAHUS
XUMHUYECKUX peakuui
MEXIY pacTBOpamu
IEKTPOJIUTOB 10 KOHIIA.

67

[TpakTrueckas padorta Ne
8. CaoiicTBa  KHCIOT,
OCHOBAHMI, OKCHIOB H
CoJIeii.

68

[TpakTrueckas padora Ne
9. Pemenne
HKCIIEPUMEHTATBHBIX
3aad.




IHOYPOYHOE IINTAHUPOBAHMUE
9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTrBo yacoB

Jlara
U3ydeHust

Bcero

KonTpoabHbIe
padoThl

IIpakTuyeckue
padoThI

BBOIHBIN MHCTPYKTaX 1O
T/b B kaOuHETE XUMUH.
XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA —
MeTaJula Ha OCHOBaHHUH
€ro IOJIOKEHHUS B
ITepunonnyeckoii cucreme
XUMHYECKHUX IEMEHTOB
J.1.Menneneena.

XapakTepucTuka

XUMHYECKOTO JIEMEHTa —
HeMeTaJlJla HA OCHOBAaHUH
ero MIOJIOKEHUS B
Ilepnonuyeckoil cucreme
XUMHUYECKHX 3JIEMEHTOB




JA.N.Meunneneena.

XapakTeprucThka
XUMHYECKOTO  3JIEMEHTa
M0 KHCJIOTHO-OCHOBHBIM
CBOWCTBaM 00pa3yemMbIX
UM COEMHEHHUIA.
AMdoTepHbIe OKCHABI U
TUAPOKCHU/IBI.

[lepuoanyeckuit 3akoH U
[Tepuomnueckas cucrema
XUMHYECKUX DIIEMEHTOB
J.11.Menpeneena.

IloaroroBka k
KOHTPOJIBHOM padboTe 1Mo
TeMe: «O01ast
XapaKTepUCTUKA
XUMHUYECKUX
3JIEMEHTOBY.

KontponpHas pabora Ne
1 mo Teme: «OOmas
XapaKTepUCTUKA
XUMHUYECKUX
AIIEMEHTOBY.

ITosmoxxenne MeTaninoB B
[Iepunonnueckot cucreme
XUMHYECKUX DIIEMEHTOB
JI.1.MeHnneneena,
CTPOCHHE UX aTOMOB.
Ddusugeckue CBOICTBa
METAaJIJIOB.

XMMHYECKHE  CBOICTBA
METAJIJIOB.

10

HOJ'IyLIeHI/IC MCTAJIJIOB.

11

Cnnagsl. Koppo3us
METaJJIOB.

12

[IenouHbie METAILIBI.

13-
14

bepwnuii, wmarauii u
HIeJI0YHO3EMEIbHbIE




MCTaJlJIbI.

15- | AmoMuHHI.

16

17- | Keneso.

18

19- | CpoiicTBa METaNIOB M UX

20 | coenuHeHUM
(XuMu4eCKu
IPAKTUKYM).

21 | [lomroroBka K
KOHTPOJILHOW pabore 1o
teme: «MeTaabp

22 | KontponpHast paborta Ne
2 no Teme: «MeTauib.

23 | Ananus KOHTPOJIBHOM
padoTHI. O06006111EH1E
3HAHUU o TeEME:
«Merannbep

24 | OOmas xapakTepUCTHKa
HeMeTtaiioB. Kucnopon,
030H, BO3/IYX.

25 | Bogopon.

26 | OOmas xapakTepUCTHKa
rajioreHoB. [amoreHel —
MPOCTHIE BEIIECTRA.

27 | CoeqHCHHS TaJIOTCHOB.
[Tonyuenne 151
MPUMECHECHHE TaJIOTCHOB.

28 | OOmas xapakTepUCTHKa
xajpKkoreHoB. Kucnopon.

29 | Cepa.




30

CoenvHeHus Cepbl.

31 | CepHas kucnora.

32 | CBolicTBa HEMETAJUIOB M
Ux COCTMHEHUN
(XUMHYECKUT
MIPaKTUKYM).

33 | Azor.

34 | AMMHax.

35 | Comm aMmMoOHUS.

36 | Kucnmoponnsie
COEMHEHNS a30Ta.

37 | Conu a30THOM KUCIIOTHL.

38 | ®ochop " ero
COEIUHEHU.

39 | buonornueckoe 3HaueHUE
docdopa. Ero
MIPUMEHEHHE.

40 | Yonepon.

41 | Okcunsl yriuepona.

42 | YronpHasg KHUCIOTA U ee

COJIH.




43

Kpemnui.

44 | CoenuHeHUs KPEMHHS.

45 | IlpumeHeHHe KpeMHUS U
€ro COCIMHEHUM.

46 | CpoiicTBa HEMETAJJIOB M
UX COCTMHEHUN
(XUMHYECKUT
MIPaKTUKYM).

47 | IloaroroBska K
KOHTPOIIbHOM paboTe 1o
Tteme: «Hemerambny.

48 | KontpompHasi pabora Ne
3 o TeMe:
«Hemeramiby.

49 | AHanus KOHTPOJIbHOM
paboTHL. O06006mIeHNe
3HAHUM o TEME:
«Hemeramiby.

50 | IlpemMer opraHu4ecKkou
XUMUH.

51 | [IpenenbHble
YTJIEBOJIOPOJIBI.

52 | ®usnueckue u
XUMHYECKHE  CBOMCTBA
MpeIeIbHBIX
YTJIEBOJIOPOJIOB.

53 | HempenenbHbie
YIJIEBOJIOPOIBI. DTHICH U
€r0 TOMOJIOTH.

54 | CoupTsl.

55 | MHOroaroMHble CIIUPTHI.




56

[IpenenbHbie
OJTHOOCHOBHBIE
KapOOHOBBIE  KHCIIOTHI.
CrnoxHble PUPHL.

57 | KupsL.

58 | AMUHOKHCIIOTHI.

59 | benku.

60. | YrieBoasl.

61 | Ilonmumepsl.

62 | [logroroska K
KOHTPOJILHOW padoTe o
TeMe «Opranuyeckue
BEIIIECTBAY.

63 | KonTtponmpHast paborta Ne
4 o TEME
«Oprannueckue
BEIICCTBAY.

64 | Ananu3 KOHTPOJIbHOM
paboTHI. O6001mmenune
3HAHUM o TeMeE:
«Oprannueckue
BEIICCTBAY.

65 | [logroroBka K UTOTOBOI
KOHTPOJIbHOU paboTe 3a
KypC XHMHH OCHOBHOM
TITKOJTHI.

66 | MroroBas KOHTpOJIbHAsS
paboTa 3a Kypc XUMUHU
OCHOBHOM IIKOJIBI.

67 | [lonBenenue UTOroB
paboThI 3a TOI.

68 | PesepBHsIii ypok. Porb




YCJI0BCKA.

XUMHUU B XXU3HHU

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

e Ta6puensn O.C., OctpoymoB W.I"., CnankoB C.A. «Xumus 8 kinace» — M.: JIpoda,
2018-2023 rr.

e Ta6puensn O.C., OcrpoymoB NI, CnaaxoB C.A. «Xumus 9 kiace». — M.: [lpoda,
2018-2023 rr.

METOANYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

e [a6puensn O.C., OctpoymoB W.I. HacTonbHast KHUTa yYUTENS IO XUMUU. 8
kiacc. - M.: [Ipoda, 2022 ¢

e T[a6puensn O. C. Meronuueckoe mocodue st yuutenst. Xumus. 8—9 ki M.:
Hpoda, 2010.

e Ta6puensn O. C. CmupnoBa T. B. Uzyuaem xumuto B 8 kiacce: Jlugaktudeckne
marepuaisl. M.: bauk mtroc, 2009.

e Ta6puensn O. C. CmupnoBa T. B. Uzyuaem xumuto B 9 kiacce.: JlunakTuyeckue
marepuaisl. M.: bauk mtroc, 2009.

e Tabpuensn O. C. Mackaes @. H., [{setkoBa C. B. JIabopaTopHbIii TPaKTUKYM
1o o01mIel ¥ HeOPraHNIECKOW XMMHUU JIJISl KIIACCOB C YIIIyOIEHHBIM U3yUCHUEM
XHMMHH B OCHOBHOM mikose. M.: bk mmroc, 2010.

o CJI- nuck OO0 «PMI" Kommanumn.

e JleMOHCTpAIMOHHOE MTOYPOUHOE IUTaHupoBaHue «Oprannyeckas xumusin- CJI-



quck OO0 «PMI" Komnanumy.

Otxkpeitas xumusi- CII- nuck xomnanus OO0 «Puzukon», 2009.
DneKTpoHHBIE YpoKu U TecThl 1o xumun- CJI- auck 3A0 «IIpocsenienue-
MEIA», 2009.

KypHan «Xumus B LIKOJIE».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

www.chemport.ru

http://chemister.da.ru/Books/allbooks.htm

http://www.chembook.narod.ru/

http://alfate.narod.ru/

http://www.chemlib.net/molbiol/

http://lib.homelinux.orq/.

http://www.nsportal.ru/shkola/khimiya

JleMOHCTpaIMoOHHOE MOYpPOYHOE MIaHupoBanue «Heopranudeckas XuMus» -
CI- muck OO0 «PMI" Kommaaum.

JIeMOHCTpaIMOHHOE MTOYPOYHOE TUTaHUpOBaHue «OpraHuyeckast XUMHsI»-
CI- muck OO0 «PMI" Kommaaum.

Otkpertas xumusi- CII- quck komnanust OO0 «Puzukony, 2009.
DneKTpoHHBIE YPOKH U TecThl o XxuMmun- C/I- nuck 3A0 «IIpocsemenne-
MEIA», 2009.

bubmuorexa [{OK - https://myschool.edu.ru/



http://www.chemport.ru/
http://chemister.da.ru/Books/allbooks.htm
http://www.chembook.narod.ru/
http://alfate.narod.ru/
http://www.chemlib.net/molbiol/
http://lib.homelinux.org/
http://www.nsportal.ru/shkola/khimiya
https://myschool.edu.ru/




