rocy1apcTBeHHOe 0K0/:KeTHOe 001eo0pa3oBaTesibHOE YupexkaeHue Camapckoit
o0JiacTH cpeaHss o0meodpasoBareabHas mKoaa «O0pa3oBaTebHbINH IEHTP»
noc. [lo1s1k0B MyHHIIUNIAJIBLHOTO paiioHa boabmeyepauroscknii Camapckoi
obJiacTH

PaGouast mporpamma
0 XMMHUU
(HaumMeHOBaHUE TIpeaMeTa (Kypca)
IUIA 8-9 kitaccoB
(ctynens 00y4eHus (Kmacc)

Pabouyro nmporpamMmmy cocraBuia
AnmaeBa Enena AjexkcanapoBHa,
VUUTENb OMOJIOTMHU U XUMHUH

Paccmotpena na [IIMO yunrenei T'YMaHHUTApHOTO U
€CTECTBEHHO-MaTEMaTUYECKOI0
LUKJIOB

IIporoxon Ne 1 or 27.08.2019
Pykosogurens [IMO__)| (Opramesa A.B.)

—

«Y TBEPIHKBION 1.

IIpoBepeno 3amectuteneM qupekropa no YBP
Jlupextop fikosibt

el (Inmmosekas E. A.).
«28»_asrycra 2019 .

[Mporpamma Ga3oBoro ypoBHs Mo mpeamery «Xumusi» B 8-9 Kiaccax COCTaBJI€HAa Ha OCHOBE
denepaabHOr0 TOCYJapCTBEHHOTO0 00pPA30BaTENBHOIO CTAaHAAapPTa OCHOBHOIO OOLIEro 0Opa3oBaHWs,
nporpaMMbl  Kypca XumMuu ais 8-9 kimaccoB 0011e00pa30BaTeNbHBIX YUPEKICHUN, W3JAaHHON B
cooprmke «lIporpamma kypca xumuu ist 8-11 kmaccoB 001Ie00pa30BaTEBHBIX YUPEKICHUI), aBTOP
O.C. I'abpuensn, Mocksa, Ipoda, 2018 rox.

2019 rox

n. IlomsikoB



PABOYAS ITPOT'PAMMA 11O ITIPEAMETY «XUMUSI»
Paboyasi nporpaMma no XuMuM COCTABJICHA B COOTBETCTBHM

denepanbHbIi rocy1apcTBEHHBIN 00pa30oBaTeIbHbII CTaHIaPT OCHOBHOI'O OOLIET0
o0pa3oBaHUsl, YTBEPKICHHBIN MPUKa30M MHUHUCTEPCTBA 00pPa30BaHUs U HAYKH

Poccuiickoit ®eneparum ot 17.12.2010 Ne 1897

«O BHECeHUHU U3MEHEHUH B prka3 MuHucrtepcTsa oopazoBanus u Hayku PO ot 17.12.2010
r. Ne 1897

«O0 yTBepxkaeHuu ¢eaeparbHOro rocy1IapcTBEHHOro 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOT'O OOIIETr0 00pa30BaHUM:

npuka3z Muno6puayku Poccun ot 29 nekabps 2014 1. Ne 1644 u ipuka3s ot 31 nexabps 2015
r. Nel577

Astopckas nporpamma O.C. ['abpuensna, cooTBeTcTBYOIIas PenepaasbHOMy KOMIIOHEHTY
l'ocynmapcTBeHHOTO cTaHAapTa 001Iero o0pa3oBaHus U JOMYIIEHHOH MUHUCTEPCTBOM
obOpasoBanus u Hayku Poccuiickoit @enepannu (O.C. ['abpuensu [Iporpamma Kypca XUMHUH
st 8-11 kimaccoB 06meoOpazoBaTenbHbIX yupexaenuii / O.C. 'abpuensn. [Iporpamma
Kypca xumun s 8-11 kmaccoB obmieoopazoBarenbHbIx yapexaenuii /O.C. ['abpuensH. -
M.: JIpoda, 2018 ¢

Hcnonb3yemble yueOHMKH:

8 knacc. Xumus. ['abpuensu O.C. M.: lpoda, 2016 r.
9 knacc. Xumust. ['abpuensu O.C. M.: [Ipocda, 2017 r.

KoaudecTBO 9acoB aJis peajindanuu nNporpaMmmal XWMHSI B OCHOBHOM IIIKOJIC HN3y4dacTCsa

¢ 8 mo 9 kmaccel. 1o 68 4 (2 u B HeAemo) B 8-9

KJ1accax.
ean peaju3anuy NporpamMMmsl.
['maBHBIE 11€TTM OCHOBHOTO O0IIIETO 0Opa30BaHUS COCTOST B:

1.

(OpMHPOBaHNY LIEIOCTHOTO MPEACTABICHHU O MUPE, OCHOBAHHOTO Ha IPHOOPETEHHBIX
SHAHUAX, YMCHHUAX U criocobax JACATCIIBHOCTH,

pUOOPETEHUH ONBITa PA3HOOOPa3HOH EATEILHOCTH, TO3HAHUS M CAMOTIO3HAHHS,
MOJITOTOBKE K OCYILECTBJIEHUIO OCO3HAHHOT'O BHIOOpA MHIUBUAYaJIbHON 00pa30oBaTeIbHON MU
npodeccnoHaNIbHON TPAaeKTOPHUH.

Bosb110# BKIa B TOCTHIKEHUE TIIaBHBIX 1ieJIeil OCHOBHOTO 00111er0 00pa30BaHMUs BHOCUT U3yUEHHE
xumun. Kotopoe npu3Bano o6ecneunTs:

1.

4.

(dhopMUpOBaHHE CUCTEMBI XUMUUECKUX 3HAHUHM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

Pa3sBUTHC JIMYHOCTHU 06yqa}om1/1x051, nux HUHTCJUICKTYAJIbHOC u HPaBCTBCHHOC
COBCPUICHCTBOBAHHUC, (1)OpMI/IpOBaHI/IC Y HUX TYMaHUCTUUYCCKUX OTHOIIEHUN U DKOJIOTUYECKU
11e7IeCO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOM JIEATEIbHOCTH;

BBIPAa0OTKY TOHUMAaHHUS OOIIECTBEHHON TOTPEOHOCTH B PAa3BUTUM XHUMHH, a TaKKe
(dbopMUpOBaHHE OTHOIIEHUS K XUMHUHU KaK K BO3MOXXHOW 00nacTé Oymaymied MpakTUYecKOu
JeSITeNIbHOCTH;

¢dbopMupoBaHre yMeHUN 0e30MacHOr0 OOpaIleHHs C BEIIECTBAMH, HCIOJIb3YEMBIMH B
MMOBCETHEBHOM KM3HU.

I_ICJBIMI/I HU3YyYCHUS XUMUU B OCHOBHOM IIIKOJIE SIBJISIOTCS:

1.

¢dopmupoBaHue Yy O0O0ydarOIUXCs yMEHHs BHJETh M IOHMMAaTh LIEHHOCTh OOpa3oBaHUS,
3HQYMMOCTh XUMHUYECKOTO 3HAaHMS JUI KaXJOro 4YeJlIOBEKa HE3aBUCUMO OT  €ro
npoeCCUOHATBHON JIEATENIBHOCTH; YMEHMs pa3nuyarh (akThl W OLEHKH, CpaBHUBATb
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBS3b C KPUTEPHUSIMHU OIEHOK M CBSI3b KPUTEPUEB C
OIpeJIe]IeHHOW CHUCTeMOM ILieHHOCTeH, (opMynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

¢dopmupoBaHHe Yy O0ydYaromMXcs IEIOCTHOTO MPEICTABICHUS O MHUpPE M POJIM XUMUU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHHS OOBSACHATH OOBEKTHI 1
IIPOLIECCHl  OKPYXKAIOLIEH JACUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH CPEJIbl, UCIIOIb3YS Ul OTOI0 XUMUYECKUE 3HAHUS;

npuobpereHne OOydYaIOUIMMHUCSA OIBITa PAa3HOOOpPA3HOW  JEATEIbHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHTHOCTEH ), MMEIOLIUX



YHHUBEPCATbHOE 3HAYCHHE [T PA3JIMYHBIX BUJIOB ICATEIHHOCTHU  PEIICHUS IPOOIIeM, IPUHSATHUS
pelieHuit, TOoWCKa, aHaim3a W 00paboTku WH(OpMAIMKM, KOMMYHUKATHBHBIX HAaBBIKOB,
HaBBIKOB HM3MEPEHUH, COTPYJHHYECTBA, O€30MacHOrO OOpalleHHss C BEIECTBAMU B
MTOBCETHEBHOM KU3HHU.
OcHosHbIMU udesmuy YIeOHOTO peMeTa XUMHUS SIBISIOTCS
O MaTepHaIbHOE €IMHCTBO BEILIECTB €CTECTBEHHOI'O MUPA, UX T€HETHYECKas CBA3b;
O MPUYMUHHO-CJIE/ICTBEHHBIE CBS3U MEXKY COCTABOM, CTPOECHUEM, CBONCTBAMHU, MOTYYCHUEM U
MIPUMEHEHHUEM BElIECTB;
O II03HABAEMOCTD BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIUH;
O 00BSICHAIONIAS ¥ IPOTHO3HUPYIOIIAst POJIb TEOPETHUECKUX 3HAHUM JIs1 (PaKTOIOTHYECKOTO
MaTepuasga XuMUHU 3JIEMEHTOB;
O KOHKPETHOE XMMHUYECKOE COCIMHEHHNE KaK 3BEHO B HEMPEPHIBHOM 1IENTU IPEBPAILEHUN BEIIECTB,
y4acTBYIOIIEe B KPYTOBOPOTE XUMUYECKUX IE€MEHTOB U XUMUYECKOW IBOJIIOLIHH;
© 00BEKTUBHOCTH M MIO3HABAEMOCThH 3aKOHOB MPHUPO/IbI; 3HAHUE 3aKOHOB XUMHUH MO3BOJISET YIPABIATh
XUMUYECKMMH TIPEBPAlICHUS] MM BEIIECTB, HAXOJIUTh OSKOJOTHYECKH OE30MacHBIE CIIOCOOBI
MIPOU3BOJICTBA M OXPAHBI OKPYXKAIOIIEH CpPelibl OT 3arps3HEHHUS,
O B3aMIMOCBSI3aHHOCTh HAYKH M MIPAKTHKH; TPCOOBAHUS MPAKTUKH — JIBIIKYIIAS CHJIA PA3BUTHS
HAyKH, YCIEXU MPAKTUKU O0YCIOBIICHBI TOCTHKEHUSMU HAYKH,
O pa3BUTUE XUMUYECKOM HAYKW W XMUMH3AIUS HAPOJHOIO XO3SIMCTBA CIy)aT MHTEpPEcaM 4eloBeKa U
o0IIecTBa B LEJIOM, MMEIOT T'yMaHUCTHYECKHH XapakTep M IMPH3BaHBI CIIOCOOCTBOBATH PEUICHHIO
rI100aTbHBIX TPOOJIEM COBPEMEHHOCTH.
OTHU U peau3yroTCs IyTeM JOCTHXKEHUS CIEeYIOIINX yeel:
Gopmuposanue y yqamuxcs XUMAIECKOH KapTHHBI MUPa KaK OPraHMYECKON YacTH €ro IeT0OCTHOU
€CTECTBEHHOHAYYHOW KapTUHBI; pa3sumue MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYaTIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yyaluxcs B
MpoIIeCCe U3YUYCHUSI UMH XMMHYECKOM HAYKH U €€ BKJIa/Ia B COBPEMEHHBIN Hay4YHO-TEXHUYECKUN
POTPecc; hopmuposanue BAXHEHIINX JTOTHIESCKUX ONepaIiii MpIuieHus (aHATN3, CHHTE3,
00001IEeHNE,
KOHKPETHU3aIMsl, CPABHEHHUE U JIP.) B MIPOIECCE MO3HAHMS CUCTEMbI BAXKHEHIITMX TOHATHIA, 3aKOHOB U
TEOpUi O COCTaBe, CTPOSHUU M CBOMCTBAX XMMHUYECKHUX BEIIECTB; gocnumanue yoe:x IeHHOCTH B TOM,
YTO MPUMEHEHHE MOTYYEHHBIX 3HAHUN U YMEHUN 110 XUMHUHU
SBIIAETCS OOBEKTUBHON HEOOXOAMMOCTBIO /ISl O€30MacHOM pabOTHI ¢ BElIeCTBAMU U MaTepuaiaMH B
OBITY U Ha MMPOU3BOJICTBE;
npoekmupoeanue W peaiuzayusi BBITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOM 0Opa3oBaTenbHOU
TpaekTOpuu:. BBIOOp mpoduiast oOydeHHs B CTapuiedl mKoie Wik NpodecCHOHATBEHOTO
00pa30BaTEeIbHOrO YUpPEXKICHUS;
oenadenue  KJIIOUYCBBIMH  KOMIETEHIMAMH  (yueOHO-TIO3HABATEIbHBIMH,  HH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH)
OO0mas xapakrepucTuKa yueOHOro npeaMera XuMms
B cootBerctBuM ¢ @DenepanbHBIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
obmiero 00pa3oBaHUsl ydal[uecs [JOJDKHBI OBIAJETh TAaKUMH TO3HABATEIbHBIMU y4EOHBIMU
NEUCTBUAMH, Kak yMeHHe (OpMyIUpOBaTh MPOOIEMY U THIOTE3Y, CTaBUTh IENU U 33/1a4l, CTPOUTH
IJIaHbl JOCTHOKEHMS 1LIeJied M pelIeHUs MOCTAaBJICHHBIX 3a7ad, MPOBOAUTH SKCHEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOABI M YMO3AKIIIOUEHHS, MPEACTABIATh MX M OTCTAUBATh CBOIO TOUYKY 3PEHUS.
Kpome Toro, yuamumecs AOMAKHBI OBJaJAE€Th MPUEMaMHU, CBA3AHHBIMU C ONpPENEIECHUEM MOHSITHUM!
OTpaHUYUBATh HX, OMHUCHIBATh, XapaKTEpHU30BaTh W CpaBHUBATH. (CleNOBaTENbHO, MPU HU3YYCHHH
XUMHH B OCHOBHOH IIIKOJI€ YYaI[Uecs TOJKHBI OBIaIeTh YUeOHBIMU JICWCTBUSIMHU, TO3BOJISIFOIIIMMH UM
JIOCTHYb JTUYHOCTHBIX, MPEAMETHBIX u MeTaIpeaMETHBIX 00pazoBaTeNbHBIX
pe3ynbTatoB.OCOOCHHOCTH COJIepKaHUs OOY4YeHHs] XHMHUM B OCHOBHOW IIKOJE OOYCIOBIEHBI
cnenupUKO XUMHUM KaK HAayKd W TOCTAaBJICHHBIMH 3aadaMu. OCHOBHBIMH MpOOJIeMaMH XHUMHHU
SBIIAIOTCSIM3yYEHUE COCTaBa U CTPOEHUS BEIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHMS, IOJy4YEeHUE
BEIIECTB C 33JJaHHBIMH CBOMCTBAMH, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMHUUYECKUX PEAKIHNN U TyTer
YIPaBJICHUS UMU B LIEJISAX TIOTYUYEHHUS BEIIECTB, MAaTEPUATIOB, YHEPTHUHU.
[Ipennaraemoe mocoOue Mo XMMHH PaCKPBIBAET BKJIIA Y4eOHOTO MpeMeTa B JOCTHKECHHE TeIei
OCHOBHOTO 00111eT0 00pa30BaHUs M ONPEIENIeT BAKHEHIIINE CoIepKaTeNbHbIC JIMHUN TIpeIMeTa:



e  «BEILECTBO» — 3HAHHE O COCTABE M CTPOCHUHU BEIIECTB, UX CBOMCTBAX M OMOJIOIMYECKOM
3HAYECHUH,

e  «XMMMYECKas PEAKLUA» — 3HAHME O NPEBPAILEHUAX OJHUX BEUIECTB B IPYIHE, YCIOBUAX
IPOTEKaHMs TAKUX IPEBPALLCHUN U CIIOCO0ax YIPaBICHUS PEAKLIUAMU,;

e (IIPUMEHEHHE BELIECTB» — 3HAHUE U ONbIT 0€30M1aCHOI0 OOpAIleHNUs C BELECTBAMH,
MaTepHajaMH U IpoleccaMu, He0OXO0AUMBIMU B ObITY U Ha IPOU3BOCTBE;

e (3BIK XUMHMHM» — OIIEPUPOBAHUE CHCTEMOM Ba)KHEHINIUX XUMHWYECKHMX IIOHATUN, 3HAHUE
XMMHUYECKOH HOMEHKJIATYPBbI, T.€. X Ha3BaHUs (B TOM YMCIIC M TPUBHUAJIbHBIC), BIAJICHUE
XUMHYECKON CUMBOJIUKON (XUMUYECKHUMHU (OPMYyJIaMU U YpaBHEHHSMH), a TAKXKE TIpaBUIIa
nepeBosia HHPOPMAIIUHU C ECTECTBEHHOTO SI3bIKA HA SI3BIK XMMHUU M 0OpaTHO.

ITockosbKy OCHOBHBIE COZAEpIKATEIbHBIC JIMHUU IIKOJBHOIO Kypca XMMHUHU TECHO II€peIuieTeHbl. B
IIPOrpaMMe COAEPKaHUE IIPEACTABICHO HE 110 JIMHUAM, a 110 pa3aeiaMm.
3HAUUTENBHOE MECTO B COAECPNKAHUM Kypca OTBOJUTCS XMUMUYECKOMY IKCIIEpUMEHTY. OH MO3BOJISIET
copMHpOBaTh y YydYallluXcs CIELUalbHble IPEIMETHblE YMEHMsS paboTaTh € XUMHUYECKUMHU
BEIIECTBAMH, BBIMIOJIHATH MPOCThIE XUMHUECKUE OIBITHI, HAYYUTh UX 0E30MaCHOMY M IKOJOTHYECKU
IrpaMOTHOMY OOpaIleHHIO C BEIIECTBAMU B OBITY U Ha IPOU3BOJICTBE.
[IpakTuueckue paboOThl CrpyNIIUPOBaHbl B OJOKH — XUMHUYECKHUE NMPAKTUKYMbl, KOTOpBIE CIyXKaT He
TOJIBKO  CPEACTBOM  3aKpEIUICHUS YMEHMM M HaBbIKOB, HO M KOHTPOJSA KauecTBa HX
copmupoBanHocTu. [lo cBOoeMy YCMOTpEHHIO, a TaKKe MCXOZs, U3 BO3MOYKHOCTEH UIKOJIHHOI'O
KaOMHEeTa XUMHUH, Y4YUTEIb MOXET HU3MEHHTb WU CTPYKTYpy IpEJICTaBIEHHOIO B HpOrpaMme
NPaKTUKyMa, HampuMmep, YBEIWYHTh YHCIO JIA0OpaTOpHBIX paboT 3a CUeT COKpalICHHUS
JEMOHCTPALMIA.
OTO BO3MOXKHO IpU HEOONBLIONW HANOJHJIEMOCTH KJIACCOB B CEJIBCKUX ILIKOJIAX, OCOOEHHO
MaJIOKOMIUJIEKTHBIX.
['mtaBHOE oTiIMUME nIpeanaraeMoyd IPOrpamMMbl 3aKJIIOYAeTCs B JABYKPAaTHOM YBEIMYEHUH BPEMEHH,
OTBEJICHHOI0 Ha H3y4yeHHe paszzena «MHoroobpaszue BEIECTB». DTO CBA3aHO CO CTPEMJICHHEM
aBTOPOB OCHOBATEIILHO OTPabOTaTh BaKHEHININE TEOPETUYECKHE MOJOKEHHUS Kypca XMMHHA OCHOBHOM
IIKOJIBl Ha 60raToM (paKTOIOTHYECKOM MaTepralie XMMHUH 3JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB.
MecTo yueOHOro npeaMera B y4eOHOM ILIaHe
B mpouecce ocBoeHMsI mporpaMMmsl Kypca XHMHH JUII OCHOBHOM WIKOJIBI y4YalllMECs OBJIAJEBAIOT
YMEHMSIMH CTaBUTh BOIPOCHI, HAOII0AATh, OOBICHATH, KJIACCU(pUIUPOBATh, CPAaBHUBATh, MPOBOJIUTH
JKCIIEPUMEHT U HMHTEPIPETUPOBATH BBIBOJBI HA €TI0 OCHOBE, ONPEIEIATh MCTOYHUKH XUMHUYECKOU
uHbopMalny, MOIyYyaTh M aHAJIM3UPOBATh €€, a TakKKe TFOTOBUTh Ha 3TOM OCHOBE COOCTBEHHBIM
MH(OPMAaLIMOHHBIN IPOAYKT, IPE3EHTOBATh €r0 U BECTU AUCKYCCHUIO.
[Iporpamma Kypca XMMHUHU JUIi OCHOBHOHM WIKOJBI pa3padarbiBajlach C YYE€TOM IEepBOHAYAIbHBIX
MIPEACTABJICHUH, MOJYYEHHBIX YYalllMMHUCS B HaYaJbHOW ILIKOJIE IIPU U3YUYEHUH OKPYKAIOIIETO MUpA.
[Ipemyiaraemass mporpamMma, XOTS M HOCUT OOLIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3ajady
npo¢ecCHOHATBHON MOATOTOBKM YYaIIUXCsl, TEM HE MEHee, MO3BOJISET UM ONPEIEIUThCS C BEIOOPOM
npodwmis oOyueHHst B cTapiuei Ikosie. B mporpamme npenycMOTpEeHO pe3epBHOE BpeMsl, TaK Kak
peanbHast MPOJOKUTENIEHOCTh Y4eOHOTO IoJla BCET/1a OKa3bIBAETCSl MEHbIIIE HOPMAaTUBHOM. B cBsi3u ¢
NepexoJ0M OCHOBHOHM IIKOJIBI Ha Takylo (opMmy wuroroBoi arrecraumu, kak ['MA, B Kkypce
IIPEAYCMOTPEHO BpeMs HA IIOATOTOBKY K HEM.
IleHHOCTHBIE OPHEHTHUPHI COAEPKAHUSA YI4eOHOr0 peaAMeTa XuMHUs
LleHHOCTHBIE OPUEHTHPBI Kypca XMMHUU B OCHOBHOM HIKOJIE ONPEIENSIOTCS CeHU(pUKON XUMHU KaK
Hayku. [IOHATHE «IIEHHOCTH» BKJIIOYAET €IWHCTBO OOBEKTHBHOrO (CaM OOBEKT) M CYOBEKTHBHOTO
(oTHOmIEHNE cyOBekTa K OOBEKTY), MOITOMY B KayecTBE LEHHOCTHBIX OPHEHTHPOB XHMHYECKOTO
00pa3oBaHMs BBICTYNMAIOT OOBEKTHI, M3y4aeMble B Kypce XHUMHH, K KOTOPOMY Y OOydarouuxcs
¢dopmupyeTcss LeHHOCTHOe OTHomieHue. [Ipu 3ToM BeAyllyl0 pojib MIrpaloT IO3HABaTEIbHbIE
LIEHHOCTH, TaK KaK JIaHHbIN y4eOHBIN MpeIMET BXOIUT B IPYIIY MPEIMETOB MTO3HABATEIBHOTO IIHKIIA,
IJIaBHAs LENb KOTOPBIX 3aKI0YAETCS B U3YYEHUU IIPUPOLBL.
OcCHOBY MO3HaBaTEIbHBIX LIEHHOCTEH COCTABJISAIOT HAY4HbIE 3HAHMS, Hay4YHble METOJIbI MO3HAHUS, a
LIEHHOCTHbIE OpHUEHTaluHu, ¢GopMHpyeMble Yy O0OydJaloUIMXcsi B THpolecce H3YyYCHHS XUMMH,
MIPOSIBIISIIOTCA

e B IIPU3HAHMM LICHHOCTH HAy4YHOI'O 3HAHUS, €ro MPaKTUYECKOW 3HAYMMOCTH, TOCTOBEPHOCTH;

e B I[EHHOCTU XMMHYECKUX METOJOB UCCIICIOBAHUS JKUBOU U HEKUBOU ITPUPOLBI;



e B [IOHMMaHMHU CJI0)KHOCTU M IPOTUBOPEUMBOCTU CaAMOI0 IIpoIecca MO3HAaHUS KaK U3BEYHOTO
ctpemienus k Uctune.

B kauectBe O0OBEKTOB LIEHHOCTEH TpyAa W ObITa BBICTYNAIOT TBOpPYECKAas CO3WAATEIIbHAS

NesITeNbHOCTD, 310pPOBBII 00pa3 KU3HH, a IICHHOCTHbIE OPUEHTALMHU COJIEPKAHUSA Kypca XUMUU MOTYT

paccMaTpuBaThCs Kak (OpMUPOBaHUE!

e  YB@XUTEJIBHOIO OTHOLIEHMS K CO3UIATEIIbHON, TBOPUECKON AEATEIbHOCTH;

e I[TOHMMaHM HEOOXOAMMOCTHU 3JJ0POBOr0 00pa3a KU3HHU,

e moTpeOHOCTH B 0€3yCIOBHOM BBHITIOJHEHUH MPaBUI 0€30IaCHOTO UCIIOIH30BAHMUS BEIIECTB B

IIOBCETHEBHOH JKU3HU,

e CO3HATENbHOIO BBIOOPA OyayIel npodeccuoHanbHOM e TeIbHOCTH.

Kypc xumun ob6nanaer BO3MOXKHOCTSMU 11 (OPMUPOBAHUS KOMMYHUKATUBHBIX LIEHHOCTEH, OCHOBY
KOTOPBIX COCTaBJISIFOT MPOLIECC OOILIEHHS, IPaMOTHAsI pedb, a IICHHOCTHBIC OPUEHTALMN HalpaBJICHbI
Ha BOCHHUTAHUE Y YYALIUXCA:

e IIPABUJIBHOI'O MCIIOJIb30BaHUS XMMUYECKON TEPMHUHOJIOTUN U CUMBOJIUKY,

e OTPEOHOCTH BECTU AUAJIOT, BBICIYIIMBATh MHEHUE ONIIOHEHTA, y4acTBOBATh B JUCKYCCHH;

L] CII0OCOOHOCTH OTKPBLITO BbIpaXXaTb U apryMCHTUPOBAHHO OTCTAaNBATh CBOIO TOUKY 3PCHUS.
VY4eOHblIii npeaMer «XUMHSI», B COAEPKaHUU KOTOPOTI'O BEAYIIUM KOMIIOHEHTOM SIBJISIFOTCS HAay4YHbIE
3HaHUS U Hay4YHbIE METO/Ibl IO3HAHUS, II03BOJIAET HE TOJIBKO (DOPMHUPOBAThH y YUAIIUXCS LIETOCTHYIO
KapTUHY MUPa, HO ¥ IPOOYXk1aTh Y HUX 3MOLIMOHAIBHO-IIEHHOCTHOE OTHOILIEHHE K H3y4aeMOMY
MaTepHaly, Co3/1aBaTh YCIOBHS I (GOPMUPOBAHHS CUCTEMBI IEHHOCTEH, OTIPEIeIIONICH
TOTOBHOCTB: BBIOMPATh OIPEEICHHYIO HAIIPAaBJIEHHOCTb JEHCTBUI; A1eHCTBOBATh OIIPEIEICHHBIM
00pa3oM; OLIEHUBATh CBOU AECUCTBUS U JEUCTBUS IPYTUX JIIOJEH IO ONpe/ieIeHHbIM [IEHHOCTHBIM
KPUTEPHSIM.

OCHOBHBIM PE3yJIbTATOM IO3HABATEIBHOTO OTHOIIEHUS K MUDPY B KYJbTYpE SIBISAETCS YCTAaHOBIICHUE
CMBICJIa U 3HAYEHUs COJepaHMUs OOBEKTOB W siBIeHUH mpuponabl. Takum oOpa3oM, mo3HaBaTelbHas
¢byHkuus ydeOHOro mpeamera «XHUMHS» 3aKJIIOYAeTCs B CIIOCOOHOCTH €ro  COAEp)KaHUs
KOHIICHTPHUPOBATh B ce0€ KaK 3HAHHS O BEIIECTBAX W XMMHUYECKHX SIBICHUSX, TaK U HO3HABAMEbHbIE
YEHHOCMU.

OMHOUIEHUS K.

XUMHWYCCKUM 3HAHUAM KaK OJHOMY M3 KOMITIOHCHTOB KYJIbTYPhI YCJIOBCKA HAPAAY C APYTUMHA
€CTECTBEHHOHAYYHBIMH 3HaHUSIMH, €IMHOI pa3BUBAIOIIEHCS CUCTEME;

OKpY’KaloIleMy MUPY KaK MUPY BEIIECTB U MPOUCXOISIINX C HUMU SIBICHUH;

MO3HABATEIBHOMN JIEITEBHOCTH (KaK TEOPETUYECKOi, TaK M IKCIIEPUMEHTAIIBHOI) KaK
WCTOYHUKY 3HAHUH,;

NOHUMAHUA

O00BEKTUBHOCTHU U JIOCTOBEPHOCTH 3HAHUH O BEIIECTBAX U MPOUCXOASIINX C HUMH SIBICHUSIX ;

CIIO)KHOCTH M OECKOHEYHOCTH Mpoliecca Mo3HaHus (Ha IpUMepe UCTOPHU XUMHUUECKUX
OTKPBITHIA); ICHCTBHUSI 3aKOHOB TIPHPOJIBI U HEOOXOJIUMOCTH X yUeTa BO BceX cepax AesiTenbHOCTH

YeJIOBEKa; 3HAYCHUSI XUMUYSCKUX 3HAHUN I peHiCHUs r100aTbHBIX HpO6J’I€M YCJI0BCUYCCTBA

(PHEpreTHYECKOi, CHIPEEBOM, MTPOIOBOIBCTBEHHOM, 3/I0POBbS M JIOJTOJIETHS YeJIOBEKa,
TEXHOJIOTMYECKUX aBapHid, TII00aTBHON YKOJIOTUH U JIp.);

Ba)XHOCTH HAYYHBIX METOOB IMO3HAHUS (HAOIIOICHNS, MOJICIIMPOBAHUS, SKCIIEPUMEHTA | JIp.)
MHpa BELECTB U pEaKLUN.

Pacmpenue cep uenoBedeckoil AeSITENLHOCTH B COBPEMEHHOM COLMYME HEM30EKHO BIIEUET
3a co0oif Heo0X0AUMOCTh (OPMHUPOBAHUS y YHYAIIMXCS KYJIbTYPHl TpyJda M ObITa NpU H3yYEHUU
M000r0 y4yebHOro mpeamMeTa, KOTOPOe HEBO3MOXKHO 0€3 BKIIOUYEHHS COOTBETCTBYIOLIUX YEHHOCMeEl
mpyoa u bvima B CoJiepKaHue y4eOHOTO IpeaMeTa « XUMHI»:

OMHOWEHUS K.

TPYJIOBOH AESITENbHOCTU KaK €CTECTBEHHOM (PU3MUeCKON M MHTEUIEKTYaIbHOW MOTPEOHOCTH;

TPYy KaK TBOPYECKOH ACATEIBHOCTH, ITO3BOJISAIOIIECH IPUMEHSATh 3HAaHUS HA IIPAKTUKE;

NOHUMAHUSL He0OX0OUMOCTU

ydeTa OTKPBITBIX U U3YYEHHBIX 3aKOHOMEPHOCTEM, CBEICHUH O BEIIECTBAX U UX
IIPEBPALICHUAX B TPYAOBOU IEATEIBbHOCTH;



MOJTHOW peann3anuu  (U3HYECKUX W yMCTBEHHBIX BO3MOXKHOCTEH, 3HAaHWUW, YMEHHH,
CIIOCOOHOCTEH MPH BBIMOJTHEHUH KOHKPETHOTO BUA TPYAOBOU NEATEILHOCTH,

COXpaHEHHUs M TOAJICpKaHUsI COOCTBEHHOTO 3/I0POBbS U 370POBbSI OKPYKAIOIIUX, B TOM YHCIIC
MUTAHUS C YYETOM COCTaBa U SHEPreTUUYECKON IEHHOCTH MUIIIH;

COOJIO/ICHHs MPaBMWII 0E30IIACHOTO HCIIOJIb30BAaHKS BEIICCTB (JICKAPCTBEHHBIX IPEIapaToB,
CpeACTB OBITOBOM XHMHH, MECTHIMIOB, TOPHOYE-CMA30YHBIX MAaTE€PHAaIoOB U Jp.) B IOBCEIHCBHOMU
JKU3HU,

OCO3HAHUS JIOCTUXKEHUS JIMYHOTO YCIeXxa B TPYJIOBOH JEATEIbHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTA B COOTBETCTBHUU C COIMAJIbHBIMH CTAaHJIApTaMU M MOCIEAYIOMHUM COLUATbLHBIM
0JIOOPEHHEM JOCTH)KCHUH HayKU XMMHUU M XUMHUYECKOTO MPOU3BOJICTBA ISl PA3BUTHUS COBPEMEHHOTO
oO1iecTBa.

OnbIT SMOLMOHATIBHO-TIEHHOCTHBIX OTHOIIEHUM, KOTOPBIN yJalluecs MoJy4aroT IPU U3yUYECHUH
Kypca XMMHUHU B OCHOBHOU IIKOJIE, CIIOCOOCTBYET BHICTPAUBAHUIO UMHU CBOEH KM3HEHHOW MO3ULIKH.

Copepxanre yaeOHOTO MPeIMeTa BKIFOUAET COBOKYITHOCTh HPABCINBEHHBIX YEeHHOCE.

OMHOWEHUSA K.

cebe  (oco3HaHWe COOCTBEHHOTO  JIOCTOMHCTBA, YYyBCTBO  OOIISCTBEHHOTO  J0JIra,
JUCHUIUIMHUPOBAHHOCTh, YE€CTHOCTh W IMPaBAMBOCTh, IMPOCTOTA M CKPOMHOCTb, HETEPIUMOCTh K
HECMPaBEJIMBOCTH, TPU3HAHNE HEOOXOMMOCTH CAaMOCOBEPILICHCTBOBAHHS);

ApyruM  JroasM  (TyMaHW3M, B3aWMHOE YBaKEHHE MEXKIy JIHOJbMH, TOBApHIIECKas
B3aUMOIIOMOIIb M TPeOOBATENbHOCTh, KOJUIEKTUBU3M, 3a00Ta O JApPyrux JIIOAsSX, AaKTUBHOE
pearvpoBaHue Ha cOOBITHS (perepaTbHOr0, PErMOHATLHOTO0, MYHHUIIMIIAILHOTO YPOBHEH, BHITIOTHEHHE
OOIIIECTBEHHBIX MTOPYUYCHUH);

cBoeMy Tpydy (100pocOBeCTHOE, OTBETCTBCHHOE HCIIOJHEHHE CBOMX TPYIOBBIX M YU4COHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUYECKUX HAYall B TPYAOBOM AEATENLHOCTH, MPU3HAHNE BaXKHOCTH CBOETO
TpyZa U Pe3yJbTaTOB TPYy/Ia APYTHX JIFOJCH);

npuposge (OeperkHOe OTHOIIEHHE K €€ OOrarCTBy, HETEPIMMOCTh K HapYIICHHSIM
9KOJIOTUYECKUX HOPM U TpeOOBaHUM, SKOJOTUYECKH TPAMOTHOE OTHOIIEHHE K COXPAaHEHUIO
ruapocdepsl, aTMOCcdepsl, TOUBHI, OHOC(hEPHI, YSIOBEYSCKOTO OPraHU3Ma; OICHKA JCHCTBHS BOTIPEKH
3aKOHaM TPHUPO/IbI, TPUBOIAIIAS K BOSHHKHOBCHHUIO TII00ATBHBIX MTPOOIEM);

NOHUMAHUS HeO0OX0OUMOCU.

YBOKUTEIBHOTO OTHOIICHHWS K JOCTHIKEHUSM OTEUECTBEHHOW HAYyKH, HCCIIEI0BATEIHCKON

JEATEILHOCTH POCCUIICKHUX YUCHBIX XUMHUKOB (TATPHOTHYECCKUE YYBCTBA).

OOpazoBanue mpexacTaBieHni, (OPMHpPOBaHWE TOHATHH B OOYYEHMH XHUMHH IIPOMCXOIMT B TIpOIECCe
KOMMYHHUKAIIMU C UCIIOJb30BaHHEM HE TOJBKO €CTECTBEHHOTO 53bIKa, HO M XMMHYECKHX 3HAKOB, (OPMYJI, ypaBHEHHI
XMMHUYECKHX peakluii, 0003HAYaIONINX ITH BEIIECTBA M SIBICHHS, T. €. XMMHUYECKOTO s3bIKa. TakuM oOpa3oM, yueOHBIH
npeaMeT K XuMu>> nMeeT OOJbIINe BO3MOXHOCTH ISt QOPMHUPOBAHUS Y YUAIIUXCS KOMMYHUKAMUGHDBIX YECHHOCM L.

He2amueHo20 OMHOULEHUS K.

HApYNICHUIO HOPM si3blKa (€CTECTBEHHOTO M XHMHYECKOr0) B Ppa3HBIX HMCTOYHHUKAX
undopmarmu (muteparypa, CMU, UutepHer);

3aCOPEHHUIO PEYH;

NOHUMAHUS HEOOX0OUMOCTU

MPUHATHUS PA3IUYHBIX CPEJICTB U IPUEMOB KOMMYHMKALIUH;

MOJIyUCHUA I/IH(i)OpMaHI/II/I N3 PA3JIMYHBIX HNCTOYHUKOB,

apryMEHTHPOBAHHOM, KPUTHUYECKON OLIEHKH HHQOpMAIMK, TIOIYYeHHOH U3 pa3iINdHbIX
HUCTOYHUKOB;

COOOIIeHUsI TOYHOH U JOCTOBEPHOI HH(pOpMAIHH;

SICHOCTH, JOCTYIHOCTH, JIOTMYHOCTH B 3aBUCHUMOCTH OT LEJIH, IOJHOTBI WJIM KpPAaTKOCTH
U3JI0’KeHUs1 nHpOpMaluy,

CTPEMJICHUS ITOHATH CMBICI OOpAILIEHHOM K YeIOBeKY peun (YCTHOW M MUCbMEHHOM);

BEJICHHUS TMAJIOTa JUIs BBISBJICHUS Pa3HBIX TOUEK 3pEHUS Ha paccMaTpUBaeMyro MH(GOpMAIHIO,
BBIPQ)KEHUS JIMUHBIX OLIEHOK M CYXXJACHUH, NMPUHATHUSA BBIBOJA, KOTOPHI (GopMmupyeTcs B Impolecce
KOMMYHHUKAINH,

MIpeIbSBICHUS CBUIETEILCTB CBOEH KOMIIETEHTHOCTH U KBaJIM(UKAILIMH [10 pacCMaTpUBAEMOMY
BOIIPOCY,;



YBOKCHUS, TPUHITHS, TOAJICPKKHA CYIICCTBYIONIMX TPATUIMA M OOIMIMX HOPM s3bIKa
(ecTecTBEHHOT'O M XUMHUYECKOT0);

CTpEMJICHHSI TOBOPHUTH, HCIONB3YS H3ydaeMble XUMHYECKHE TEPMUHBI W TIOHSTHUSA,
HOMEHKJIATypy HEOPTraHWYECKUX W OPraHUYECKHUX BEIICCTB, CUMBOJBI, (DOPMYJIbI, MOJEKYISIPHBIC U
WOHHBIC YPaBHEHUS PEAKIIUN.

s hopmupoBaHUS TyXOBHOM JTMYHOCTH MPEXKIE BCEr0 HEOOXOIMMO pa3BUBATh 3CTETUIECKOE
OTHOIIICHHWE YEJOBEKa K JICHCTBUTEIBHOCTH, TBOPYECTBO W COTBOPYECTBO TIPH BOCHPUITUU
ACTETUYECKUX SBJICHHU, KOTOPHIMU B KypCe XMMHUH MOTYT CIYXKHTh. IpHUpoAa (MHHEpAIbI); H3IeIHs,
M3rOTaBIMBaEMbIC YEIOBEKOM H3 PAa3IMYHBIX BEIICCTB W MarepuanoB (FOBEIHMPHBIC YKpPAIICHHUS,
NaMSITHUKHA apXUTEKTYPBI U T. 1.). XUMHUS MO3BOJIACT TakKe GOPMUPOBATH MOTPEOHOCTD

YeJIOBEKa B KPacoTe U JICATEIHLHOCTH 110 3aKOHAM KPacCoOTHI, T. €.

acmemuuecKkue YeHHOCmu.

NO3UMUBHOE YYBCMBEHHO-YEHHOCIMHOE OMHOUlEeHUE K.

OKpyKaroreMy Mupy (Kpacora, COBEPIICHCTBO W TapMOHHs OKDPYKAIOUICH HPUPOIBI |
KOCMOCA B LIEJIOM);

MPUPOJIHOMY MUPY BEIIECTB U MX MPEBPALICHUI HE TOJIBKO C TOYKU 3PEHHUS MOTpedurens, a
KaK K HMCTOYHUKY IMPEKPACHOTO, TAPMOHUYHOTO, KPACHBOTO, TOTYHHSIONICTOCS 3aKOHOMEPHOCTSIM,
IPOIOPIMOHAILHOTO (Ha IpUMEpPE B3aUMOCBSA3H CTPOEHHUS U CBOMCTB aTOMOB U BEILECTB);

BBITIOJTHEHUIO YICOHBIX 3374 KaK K MPOIIECCy, MTOCTABISIOMIEMY ICTETHUECKOE YIOBOIBCTBUE
(kpacuBOE, U3SIIIHOE PEIICHUE WU JI0KA3aTeIbCTBO, MPOCTOTA, B OCHOBE KOTOPOM JIGKUT FAPMOHUS);

NnoHUMaHue HeobxooUMoCmiu.

M300paKeHUs] HCTUHBI, HAYYHBIX 3HAHWH B YYBCTBCHHOH (opMme (Hampumep, B MPOU3BEICHHUSIX
HCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHSIM, YICHBIM, BEIIECTBAM U MX MPEBPAIICHUAM);

MPUHATHS TPAru4ecKOTo Kak JpaMaTH4ecKor GOopMbI BEIPOKECHHS KOH(IUKTA HETPUMUPHUMBIX
MPOTUBOIOJIOXHOCTEH, HX CTOJKHOBeHHs (Ha TPUMEpe BBIMAIOIIUXCA HAYYHBIX OTKPBITHIA,
KOH(JIMKTA YyBCTBA U J10JITa, OOIIECTBA U JTMYHOCTH, PEATbHOCTH U HJIcaa).

Takum oOpa3om, coaepikaHHe Kypca XMMHH OCHOBHOW IIKOJIBI MO3BOJSIET chopMHpPOBATH Y
yYammxcss He TOJIBKO MO3HABATENBHBIC IIEHHOCTH, HO W JPYTrUe KOMIIOHEHTHI CHCTEMbI IIEHHOCTEH:
TpyJa u ObITa, KOMMYHUKATHBHBIC, HDABCTBEHHBIC, ICTCTHUECKUE.

JINYHOCTHBIMM pe3yJbTaTaMU W3y4YeHHUs TmpeaMera «XuMmus» B 8 Kiacce SBISAIOTCA
CIIETYIOIINE YMEHUS:
e OCO3HABAThH €MHCTBO U IEIOCTHOCTH OKPYKAIOIIETO MUPa, BO3MOKHOCTH €T0 M03HABAEMOCTH
1 00BSCHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH;
e IOCTENIEHHO BBICTPAaUBaTh COOCTBEHHOE I[EJIOCTHOE MUPOBO33PEHUE. OCO3HABATh MOTPEOHOCTH
¥ TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHCJIC U B PAMKaX
CaMOCTOSTENIHHOM JAeATEILHOCTH BHE HIKOJIBI;
e OIICHUBATH )XKU3HEHHBIC CUTYAI[UHU C TOYKH 3PEHUS O€30ITaCHOTO 00pa3a KU3HH U COXPAHCHUS
3JI0pPOBbBS;
e OIICHUBATH YKOJIOTHYSCKUN PUCK B3aUMOOTHOIIICHUH YeIoBeKa U IPHPOIHI.
o GOpMUPOBATH IKOJIOTUUECKOE MBIIIJICHHE: YMEHUE OLIEHUBATh CBOIO IEATEIHLHOCTh U
MOCTYIKHU APYTUX JFOJIEH C TOUKH 3PEHUS COXPAHEHUSI OKPYXKAIOIIEeH Cpeibl - rapaHTa
KU3HH U OJIaronoIyqus JIFoAeH Ha 3eMIie.
MeTtanpeaMeTHBIMH Pe3yJIbTaTaMU U3yUeHUs Kypca « XUMUs» SBIsETCS (POPMUPOBAHHE
YHUBEpCATbHBIX yueOHbIX aeictBuil (YVY ).
Pezynamusnole YYJI.
e CAMOCTOSITETTLHO OOHAPYKUBATh U HOPMYITUPOBATH YUEOHYIO TPOOIIEMY, ONIPEAETIATh
1eNTb Y9eOHOM NesITebHOCTH;
e BBIJIBUTATh BEPCUU PEIICHUS TPOOIEMBbI, 0CO3HABATh KOHEUHBIN pe3ybTat, BEIOUpATh U3
MPEIJIOKEHHBIX M UCKATh CAMOCTOSITENILHO CPEACTBA TOCTHXKEHUS 1IN ;
e COCTaBIIATH (MHIWBUAYAILHO WK B TPYIIIE) TUIAH PEIICHUS TPOOTIEMBI;
e paboTas 1o MIaHy, CBEPITh CBOU ACHCTBHSI C LENBIO H, TP HEOOXOAUMOCTH, UCIIPABIIATh
OIMOKH CaMOCTOSITEIBHO,
e B JINAJIOTE C YUUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BEIPAOOTAHHBIC KPUTEPHH OICHKH.
Ilo3uasamenvruvie YV/I.




e AHATM3UPOBATh, CPABHUBATH, KJIACCU(PHUITMPOBATHh U 00001IaTh (DaKTHI U SBJICHUS.
BbIsSBISATE NPpUYMHBI U CIIEACTBUS IPOCTHIX SBJICHUM.
e OCYIIECTBIISITh CPaBHEHHUE, KJIAaCCU(PHUKAIIUIO, CAMOCTOSITENILHO BHIOMpPAas OCHOBAHUS
Y KPUTEPUU JJIs yKa3aHHBIX JIOTHYECKUX ONEPALIUN;
e CTPOUTH JIOTHYECKOE PACCYXkACHHE, BKIIIOUYAIOIIEEe YCTAHOBICHUE MPUYNHHO-CIICICTBEHHBIX
CBSI3€H.
e CO3/IaBaTh CXEMaTHYECKUE MOJICIH C BBIACIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
e COCTaBJISITh TE3UCHI, PA3JIMYHBIC BUIBI IJIAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).
e IPe0Opa30BbIBATh MHPOPMAIMIO U3 OJHOTO BUJA B JPYroM (TabiMIly B TEKCT H TIp.).
e YMETh ONPEACIATh BO3MOKHBIE HCTOYHUKN HEOOXOIUMBIX CBEACHUH, IIPOU3BOIUTH TIOUCK
nH(pOpMaliY, aHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.
Kommynuxamuenvie YVJI[:
CaMOCTOSITEIbHO OPraHM30BbIBATh yueOHOE B3aMO IcHiCTBUE B TpyIine (OnpeaensTs o0mue
LU, PACIPE/ICIIATH POJIH, IOTOBAPUBATHCS APYT C IPYTOM H T.JI.).
IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa
JlesiTensHOCTh 00pa30BATENBHOTO YUpEkKAeHHsI 00111ero 00pa3oBaHusi B 00y4YeHUH XUMUU JOJKHA
OBbITH HaMpaBieHa HA JOCTUKEHHE 00YJaIOIIMMUCS CIECAYIOINX JUYHOCTHBIX Pe3yIbTATOB:

1. B LIEHHOCTHO-OPHEHTALMOHHOMN c(epe - 4yBCTBO FOPJOCTHU 32 POCCUNUCKYIO XUMUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LI€JIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA,;

2. B TPYyIOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaibHENIIeH 00pa3oBaTeIbHON
TPaeKTOpUH,

3) B mMo3HaBaTE/NbHON (KOTHUTHBHOM, HHTEUICKTYaIbHOM) chepe —MOTUBAIMS YICHHUS, YMEHHE
yIPaBJIATh CBOEH MO3HABATENILHO J1€ATEIbHOCTBIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPAMMBI T10
XUMHH SBIISIOTCS:

1. BNaJIeHUE YHUBEPCATbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESTENbHOCTH: HAOIIOACHHUE,
U3MEpEHUE, OHKCIEPUMEHT, Yy4eOHOE HCCIEeI0BaHUE, IPUMEHEHHUE OCHOBHBIX METOJ/IOB
no3HaHus (CHCTEMHO-MH(DOPMAIMOHHBIN aHAIN3, MOJCIMPOBAHUE) ISl U3YUCHHS Pa3IHYHBIX
CTOPOH OKPYKarouIleh JeHCTBUTEIbHOCTH;

2. UCMOJb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JEATEIEHOCTH 110 PEIIEHUI0 MPOOIEM U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX OIIepalliii :MCII0JIb30BaHNE€OCHOBHBIX HHTEIIIEKTYaTbHBIX
omepanuii: GopMyITHpOBaHKUE TUTIOTE3, aHAIN3 U CHHTE3, CPaBHEHHE, 0000IICHHE,
CHCTEMATHU3allMsl, BBIIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3. yMEHHuE reHepupoBaTh UECH U ONPEIEATh CPeICTBA, HEOOXOAUMBIE JUI UX pealn3aluy,

4. yMEHHE OIpeAeNATh LeNU U 3a7auu AESITeIbHOCTH, BEIOUpAaTh CPEACTBA pealn3alluy Uelu U
MIPUMEHSITh UX Ha MIPaKTHKE,;

5. HCHOJb30BAHUE PA3IMUHBIX UCTOUYHUKOB JUIs TIOJTy4YEHHUSI XUMUYECKON HHpOopMaLnu.
IIpenmMeTHbIMH pe3yJIbTATAMH OCBOCHMS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IIPOTPaMMBbI IO XUMUHU
SIBIISTFOTCSL
1. B no3HaBaTenbHO# cdepe:

- ZIaBaTh ONpPEJeNICHHS U3YYCHHBIX MOHATHIA: BEIIECTBO (XUMHUYESCKHUI 3JIEMEHT, aTOM, HOH, MOJICKYJIa,
KpUCTAJIJINYECKasl pelleTKa, BEUIeCTBO, IPOCThIE U CIOKHbIE BEIIECTBA, XUMUYecKas popMmyIa,
OTHOCHTEJIbHAsl aTOMHAsi Macca, OTHOCUTENbHAsI MOJIEKYJISIpHAs Macca, BAJIGHTHOCTb, OKCUJIBI,
KHCIIOTBI, OCHOBaHMsI, COJIM, aM(pOTEPHOCTh, MHAUKATOP, MEPUOJNUECKHUI 3aKOH, IEPUOIHYECKas
cUCTeMa, IepuoaAnYecKas Tabynia, H30TOIbI, XMMHUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb
OKHCJICHHSI, DJICKTPOJIHT); XMMHUYECKasl peakius (XMMHUUECKOe YpaBHEHUE, TeHETUIECKas CBSI3b,
OKHCJICHHE, BOCCTAHOBJICHHUE, dJICKTPOJIUTHYECKAS AUCCOIHAIIUS, CKOPOCTh XMMUYECKON PEaKIlnu); -
dbopmynupoBats nepuoanueckuii 3akon /I.11.MenneneeBa u packpbIBaTh €ro CMBICII;

- OIIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO MTPOBEIEHHBIE HIKCIIEPUMEHTHI, UCTIONb3YS IS
ATOTO €CTECTBEHHBIH (PYCCKUH, POAHOM) SI3BIK M S3bIK XMMUH; - ONMMCHIBATH M Pa3IHyaTh H3y4CHHbIC
KJIACChl HEOPraHUYECKUX COEAMHEHUM, TPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIINH; -
KJ1accu(UIIUPOBATh U3yUYE€HHBIE OOBEKTHI U SBJICHUS,

- HaOJTI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEILHO TIPOBOIUMBIE OIBITHI, XUMUYECKHE PEAKIINH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;



- JieJaTh BHIBOJBI M YMO3AKIIOUCHHS U3 HAOMIOACHUN, U3YUEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUHU CO CBOMCTBAMH U3yUYEHHBIX;
- CTPYKTypUPOBATh U3YUEHHBIH MaTepuall U XUMUYECKYIO0 HHPOPMAIIHUIO, OTYUSHHYIO U3 IPYTHX
HUCTOYHUKOB;
- MOJIETTUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPUOI0B, CTPOCHHUE MPOCTEHIINX
MOJIEKYI.
2. B leHHOCTHO-OpUEHTAIIMOHHOM cepe:
- QHAJIM3UPOBATH U OLICHUBAThH MOCIEICTBUS AJI OKPYXKAIOIIEeH cpelibl ObITOBOI U MPOU3BOJICTBEHHOM
NesITeNIbHOCTH YeJIOBEKa, CBS3aHHOM C MmepepadO0TKOM BEIIECTB;
- pa3bACHATH Ha MpuUMepax (IPUBOJUTH HMPUMEpPHI, MOJITBEPXKIAIOLINE) MAaTepHAIbHOE €IUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB JKMBOM M HEXHUBOW MPHUPOJBI U YEJIOBEKAa KaK BaXXHYIO YacThb 3TOrO
€/IMHCTBA;
- CTPOUTH CBOE MOBEJICHHE B COOTBETCTBUU C MPUHIUIIAMU OE€pPEKHOTO OTHOILIECHUS K IPUPOIE.
3. B tpynoBoii chepe:
- IJTAHUPOBATH U MPOBOJIUTH XUMUYECKUI SKCTIEPUMEHT;
- MCIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MPETHAZHAYCHUEM U CBOMCTBaMH, ONMCAaHHBIMH B
MHCTPYKIUSAX TI0 IPUMEHEHHUIO.
4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:
- OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUIX, 0)KOTaX U IPYrUX TpaBMax, CBA3aHHBIX C
BelIeCTBaMH U J1a00paTOPHBIM 000PYTIOBAaHHEM.
IIpumepHble HaNMpaBJeHUs NMPOEKTHOW JeATEILHOCTH o0ydawmuxcs. 1. PaGora ¢ mcrouHrKaMu
XUMHYECKON HH(POpPMAIMA — HUCTOPHYCCKHE 0030pbI CTAHOBJICHHS W Pa3BUTHs W3yYCHHBIX MOHATHH,
TEOpHH, 3aKOHOB; KU3Hb M JESTEIbHOCTh BBIIAIONIMXCS YYCHBIX-XUMHKOB. 2.AHATUTHYECKUE 0030pBI
MH(QOPMALIUH 110 PELICHUIO ONPE/IeNIeHHBIX HayYHbIX, TEXHOJIOTHYECKUX, IPAKTUYECKUX MIpobIeM. 3.
OBnazieHne OCHOBAMHM XUMHMUYECKOTro aHanu3a. 4. OBiajeHrue OCHOBAMH HEOPTaHUYECKOTO CUHTE3a.
Temaruueckoe muaHupoBanue§-9 kiacc
Temarnueckoe muaHupoBanue(8 Kiacc)

Ne Hasganue paznena, | KoanuecTtBo yacos
YPOKOB riaB Bcero N3 Hux (hopmbl KOHTPOIIS)
KOHTPOJIbHBIX | MPAKTUYECKUX
pabot pabor
1 Bgenenue 5 - 1
2 ATOMBI XUMHUYECKHUX 10 1 -
DJICMEHTOB
3 [TpocTeie BemecTBa 8 1 -
4 CoenuneHus 10 - 1
XUMHYECKHUX
DJICMEHTOB
5 H3menenus, 16 1 1
MPOUCXOISIINE C
BEIICCTBAMH
6 PactBopenue. 22 1 2
PacTtBopHI.
CaolicTBa pacTBOPOB
AJICKTPOJIUTOB
HUTOTO 68 4 5
TemaTnyeckoe mranupoBanne(9 Kiacc)
No Hazpanwue pa3zgena, KonmnaecTBo uacos
YPOKOB IJ1aB Bcero N3 Hux (popMbI KOHTPOJIA)
KOHTPOJBHBIX MTPAKTUICCKHIX
pabor pabort
1 Bsenenue. Oo6mas 9 1 -
XapaKTePUCTHKA
XUMHYECKHX




AJIEMEHTOB u
XAMHYECKHUX PEaKUi
ITepuoanueckuit
3aKOH U
Ilepnonnueckas
CUCTEMA XUMUYECKUX
anemenToB /l. U.

Meunpeneena
2 MeTtamisl 19 1 3
3 Hemeramisl 23 1 2
4 Opranunueckue 11 - -
BEILIECTBA
5 O0001eHre 3HaHUI 6 1 -

10 XUMHH 32 KypC
OCHOBHOM IIKOJIBI.
6 Hroro 68 4 5
Coaep:xaHue 0OCHOBHOTI0 00111ero odopa3oBaHusi Mo XumMun 8-9 Kiaccel
Pazoen 1. Ocnoenvle nonamus xumuu (ypoeenv amomMHO-MOIEKYIAPHBIX HPEOCHAGICHUIL)
[Ipeamer xumun. MeTo bl MO3HAHUS B XUMUU: HAOIIOACHUE, DKCIIEPUMEHT, u3MepeHue. Mctounuku
XUMHUYECKON HHPOpMAINK: XUMUYecKas uTeparypa, aTepHer.
Uucteie BemectBa U cMecu. Ounctka BemecTB. lIpocTeie M cioxHble BemiecTtBa. Mertamibsl U
HEMEeTaJUTbl. XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKyJa. 3HAKU XUMHUYECKHUX DJIEMEHTOB. XHMHYECKas
dopmyna. BaeHTHOCTh XHUMHUYECKUX diieMeHTOB. CocTaBiieHne Gpopmyn OMHAPHBIX COSAMHCHHH TI0
BAJICHTHOCTH aTOMOB XHMMHYECKHX 3JIEMEHTOB M OIPEICICHUE BAJICHTHOCTH aTOMOB XHUMHYECKUX
AJIEMEHTOB 1O (opMysiaM OMHAPHBIX COSTUHEHHM.
OTtHocuTenbHas aToMHas Mmacca. OTHOCUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO
JJIEMEHTa B CIIOKHOM Bemectse. KonudectBo BemectBa. Monbs. MomsipHas Macca M MOJISIPHBIN
o0BeM.
duznueckue SBICHUS M XUMUYecKHe peakuuu. [Ipu3Haku M yclnoBUsT NPOTEKaHUS XMUMHYECKUX
peakiuii. 3aKOH COXpaHEHHUs MacChl BEIIECTB MPU XUMUUYECKHX PEAKIHUAX. XUMUYECKUE YPaBHEHUS.
Koadurmentst B ypaBHEHUAX XUMHUYECKUX pEAKIMN KaKk OTHOIIECHUS KOJMYECTB BEIIECTB,
BCTYMAIIUX M 00Opa3yromMXcs B pe3ylbTare XUMHUYecKoW peakiuu. [Ipocreiimme pacueTsl Mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUM.
OcHOBHBIE KJIacChl HEOPTraHWYECKHX coeAnHeHui. HomeHknaTypa HEOpraHWYECKHUX BEIIECTB.
Kucnopon. Boznyx. I'openune. Oxcunpbl. Oxcuapl MeTauioB U HeMeTauioB. Bogopoa. Bona. Oynctka
BOJBI. Anpanusi Boabl. B3aumojeicTBue BOABI ¢ OKCHJAAMH METANIOB M HeMeTauioB. KuCIOTHI,
KJaccupuKkanusi ¥ CBOMCTBA: B3aWMOJICHCTBHUE C METAIaMH, OKCHUJaMHU MeTayioB. OcCHOBaHUS,
KJIacCU(PUKAIMs ¥ CBOMCTBA: B3aMMOJICHCTBHE C OKCHJIAMH HEMETAJIJIOB, KHUCIOTaMU. AMGMOTEPHOCTb.
Kucnorno-ocHoBueie mnaukaropsl. Comu. Cpennue conu. BzammoneicTBue coljieil ¢ MeTajljaMH,
KHUCJIOTaMHU, Tiesiodamu. CBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHECHHI.
[TepBOHAYaAIBHBIE TPECTABICHUS O €CTECTBEHHBIX CeMENCTBaX (IPyIMax) XUMHUECKUX SJIEMCHTOB!
MIETOYHBIC METAJIJIBI, TAJIOTEHBI.
Pazoen 2. Ilepuoouueckuii 3aKOH U HEPUOOUUECKAA CUCHEMA XUMUYECKUX IIEMEHMO8
.U .Menoeneesa. Cmpoenue eeugecmea.
[lepnonnueckuit 3akoH. VcTOpUs OTKPBITHS INEPUOJAMYECKOrO 3aKOHA. 3HAYEHHE MEPHOIUYECKOTO
3aKOHA JIJIS Pa3BUTHS HAYKH.
[leprognueckass cucTeMa KakK e€CTECTBEHHOHAyuyHas Kiaccu(UKaIus XUMHYECKHX DJIEMEHTOB.
Tabnuunas gopma mpenacTaBieHHs] KiIacCUPHUKAUU XUMHUYECKUX 3J1eMEHTOB. CTpyKTypa TaOIuIlbl
«Ilepuognueckas cucrema xumuueckux dsyemeHToB J[. M. MenneneeBa». PU3HYECKUN CMBICIT
MOPSIKOBOTO (AaTOMHOT0) HOMEpa, HOMepa Ieproia U HoMepa rpyibl (st 3JIeMEHTOB A-TpyIIiI).
Crtpoenue aToma: siIpo W dJEKTpoHHas 00osouka. COCTaB aTOMHBIX SJEp: MPOTOHBI U HEUTPOHHI.
N3otombl. 3apsim aTOMHOTO s/ipa, MacCOBOE YMCIIO W OTHOCHUTEIbHAST aTOMHAasi Macca. DJIEKTpOHHAas
000I109Ka aTomMa. DIIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MAJIbIX MTEPHOJIOB.
XuMH4decKas CBs3b. DJIEKTPOOTPHUIIATETLHOCTh aTOMOB. KOBalleHTHAsI HETOJISIpHAs U TIOJISIpHAS CBSI3b.
HNonnas cBs3b. BaneHTHOCTD, CTENEHb OKUCIIEHUS, 3apsa] MOHA.




Pazoen 3. Muozooopasue xumuueckux peakyui.
Knaccugukanus XMMHUYECKMX peaKLUUi: peaklUHd COEAMHEHMs, Pa3IOkKEHMs, 3aMeLeHMs, OOMEHa,
9K30TEPMHUUYECKHE, DHIOTEPMUYECKUE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
HeoOpaTuMbIe,00paTUMBIE.
CKopocTh XMMHUYECKUX peakluid. PakTOphl, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEAKIUI.
PacTBopbl. DileKTpoIMTHYECKas IUCCOLMALINSA. DIEKTPOIUTHI U HEDJIEKTPOIUTHI. KaTHOHBI M aHUOHBI.
Jluccouunaus coyieit, KUCIOT ¥ OCHOBAHMIA B BOJIHBIX pacTBOpax. Peakiimun HOHHOTO 0OMeHa B
pacTBOpax EKTPOJIUTOB.
Pazoen 4. Muozooopasue eeuiecme.
EcrecTBeHHBIE CeMENCTBAa XUMUYECKUX AJIEMEHTOB METAJUIOB U HeMeTauoB. O0miast XapakTepuCcTUKa
HEMETAJJIOB Ha OCHOBE HUX IIOJIOKEHHS B INEPUOAMYECKON cHucTeMe. 3aKOHOMEPHOCTH W3MEHEHHUS
(GuU3N4YEeCKUX U XMMUYECKUX CBOMCTB HEMETAJUIOB — IPOCTHIX BELIECTB, UX BOJOPOIHBIX COCINHEHHH,
BBICIIIX OKCHJIOB M KHCIOPOACOACPXKAIIUX KHUCIOT HAa IPUMEPE 3JIEMEHTOB BTOPOIO U TPETHETO
IIEPUOIOB.
OOmiast xapakTepuCTUKa METAJUIOB HAa OCHOBE HX IIOJIOKEHUS B MEPUOIUYECKON CHCTEMeE.
3aKOHOMEPHOCTH M3MEHEHUsS (PU3NYECKMX U XMMHUYECKHX CBOMCTB META/JIOB — IPOCTHIX BEIIECTB,
UX OKCHMJIOB M THAPOKCHUJOB Ha MpPHUMEpE 3JIEMEHTOB BTOPOTO U TPEThEro MepHo0B. AMQOTEpHbIE
coeuHeHMs amoMuHus. O0111as XapaKTepUCTHKa JKeJe3a, ero OKCUA0B U T'HJIPOKCHJIOB.
Pa3zoen 5. Ikcnepumenmanvnas xumus
JleMOHCTPALMOHHBII M J1a0opaTopHbIi 3KkcnepuMeHT. 1. Ilpumepsl ¢usnyeckux sBICHUH. 2.
[TpuMepbl XMMHUYECKHX PEAKIHHA C SIPKO BBIPAKCHHBIMA HM3y4aeMbIMH TNpU3HaKamu. 3. Peakuum
COEIMHEHMS, pa3lIOKEHUs, 3amelleHus, oOmeHa. 4. Peakuuu, WUIIOCTpUpYIOIIME CBOMCTBA U
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COeTUHEHUH. 5. OIBIThI, WITIOCTPUPYIOIIUE
3aKOHOMEPHOCTH  HM3MEHEHUS CBOMCTB  ILEJIOYHBIX METAIJIOB U raJIOr€HOB. 6.
OneIThl,  WUIIOCTPUPYIOLIME  3aKOHOMEPHOCTM  M3MEHEHUS  CBOWCTB  T'MAPOKCHUIOB U
KHCIIOPOJICO/ICPKAILUX ~ KUCJIOT JJIEMEHTOB OJHOro nepuoxa. /. Ilpumepsl OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX peakiuii.8.DakTopsl, BIUSAIOLIME HA CKOPOCTh XUMHUECKUX PEAKLIUH.
9.ITpumepsl 3H10- U 3K30TepMuueckux peakuuii. 10. CpaBHeHHE 3JEKTPONPOBOAHOCTH PACTBOPOB
AJIEKTPOJIMTOB M HEEKTpoduToB. 11. Peakumn monHOro obmena. 12. OmBITHI, WILUTIOCTPUPYIOIIHE
¢du3nyecKkre 1 XMMUYECKHE CBOMCTBA U3y4aeMbIX BEILIECTB.
IIpakTnuyeckue padorsl 8 kiuacce 1. [IpaBuna TexHHKH 0€30MaCHOCTH HpU pabOTe B XMMUYECKOM
kaOunete. [Ipuempl oOparieHus ¢ 1a00paTOpHBIM 00OPYIOBAaHUEM M HarpeBaTeIbHBIMU MPUOOPAMH.
2. IlpuroToBieHue pacTBOpa caxapa U pacdyeT ero MacCoBOi JI0JIM B pacTBOpE
4. YcnoBHs TEUEHUS] XUMHUECKUX PEAKLUN MEXAY pacTBOPaMH JIEKTPOJIUTOB 70 KOHIIA.
5. Perienne skcnepuMeHTaNbHBIX 3a7ay.
IIpakTnueckue padorbl.9 kiaace 1. OcyuiecTBieHHE LEMOYKM XUMMUYECKHX TpeBpalleHuil. 2.
[Tonmyyenne u CBOWMCTBa coenWHEHWH MeTawioB. 3. PemieHne SKCIEpUMEHTANBHBIX 3a1ad Ha
pacro3HaBaHME U MOJIyYEHUE COEIMHEHUI METaJUIOB. . PellleHne SKClIepuMEHTaIbHBIX 3a/1ad [0 TEME
«IToarpynma kucnopoaay. 5. [lomydenue, coOupanue u pacrio3HaBaHUE Ta30B.
PacueTrnsble 3agaun. 1.Beuucienne 0THOCUTEIbHON MOJIEKYIIPHON M MOJIAPHOM MaccChl BEIIECTBA 1O
ero xuMmMudeckour ¢opmyine. 2. Pacder MaccoBoOi T0JIM XMMHUYECKOTO DJIEMEHTA B COCTUHEHUH. 3.
Pacyer maccoBoil monM pacTBOpEHHOro BellecTBa B pacTBope. 4. BpluncieHHs MO XUMHYECKUM
YPaBHEHUSIM MacChl WJIM KOJIMYECTBA BELIECTBA OJHOTO M3 YYACTBYIOLIUX WM IOJIYYAIOLIUXCS B
peaKuy COEIUHEHHUH 110 U3BECTHON MacCe UM KOJNYECTBY BEIIECTBA APYTOr0 COEAUHEHUS.
JINYHOCTHBIMH pe3yJIbTaTAMH U3YUEHUs NpeaAMETa «XUMUSI» ABISAIOTCA CIEIYIOIINE YMEHMUS
Oco3HaBaTh €IMHCTBO U LEJTOCTHOCTh OKPYXKAIOIIET0 MUPa, BO3MOYKHOCTH €r0 II03HABaEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JJOCTH)KEHUI HAyKH.
[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 1I€TI0CTHOE MUPOBO33PEHHUE!
OCO3HAaBaTh MOTPEOHOCTH U TOTOBHOCTh K CAaMOOOPA30BaHMIO, B TOM YHCIIE U B paMKax
CaMOCTOSITENIbHOM J1eATENbHOCTH BHE IIKOJIBI;
OLIEHUBATh KMU3HEHHbIE CUTYAIMH C TOUKH 3peHHsI 0€30MacHOro o0pasa HU3HU U COXPaHEHUs

3/10pOBbBS;



OLIGHUBATh SKOJIOTHYECKUN PUCK B3aMMOOTHOIICHUH YellOBeKa U IPUPOIBI.
Br16upaTh mocTynku, HareJIeHHbIe Ha COXpaHeHHE U OepeKHOE OTHOIIEHHE K MMPUPOJIE, OCOOCHHO
H(HBOﬁ, n3beras IMPOTHUBOIIOJIOKHBIX ITIOCTYIIKOB, ITOCTCIICHHO Y4aCh U OCBauBas CTPATCTUIO
paLMOHAIBHOTO IPUPOIOIOIB30BaHUS.

Cpeocmeom pazeumusi TIMYHOCTHBIX PE3YIbTATOB CIYXaT y4eOHBIM MaTepHrall U MPOTYKTUBHBIC
3a/laHusl yueOHMKA, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OLICHUBATh IOBEJCHUE YeIOBEKa
C TOYKH 3PCHUS XMMUYECKOH 0€301MacHOCTH 10 OTHOIICHHUIO K YEIOBEKY U IPUPOJE.

MeTtanpeaMeTHbIMH pe3yJibTaTaMU U3y4eHUs Kypca «XuMHUs» sBIseTcsl GOpMUPOBAHUE
YHUBEpCAIBHBIX y4eOHbIX aeiicTBuil (YVY ).

Pecynamusnvie YV/I.

CamMocTosTeIbHO 00HAPYX)UBATh U POPMYITHPOBATH YUEOHYIO IPOOIIEMY, ONIPENIEISITh 1IEeTh
y4eOHOM e TeIbHOCTH, BEIOUPATh TEMY MPOEKTA.
BriiBurars Bepcuu perieHus npo0ieMbl, 0CO3HABaTh KOHEUHBINA Pe3yNIbTaT, BEIOUPATh U3
IIPETIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPECTBA IOCTHIKEHUS LENH.
CocraBisaTh (MHIMBHYAILHO WM B TPYIIIE) IUIaH PEHICHHs TPO0iIeMbl (BBIITOIHEHHUS
npoekTa). PaboTtas 1o miany, CBepsATh CBOHM JICHCTBHS C IEIbIO M, IPU
HE00XOIMMOCTH, UCTIPABIISATH OLITHOKHI
CaMOCTOSITENILHO.
B nuainore ¢ yuuteneM COBEpUIEHCTBOBATh CAMOCTOSITENIbHO BRIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
CamocrosaTenbHO 00HAPYKHUBATH U (POPMYIUPOBATH IPOOIIEMY B KIIACCHOW M MHIMBHIyaIbHON
y4eOHOI e TeNbHOCTH.
BoiaBurate Bepcuu perieHus npoosieMbl, 0CO3HaBaTh KOHEUHBIM Pe3yJIbTaT, BBIOMPATh U3
MPEIJIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEJICTBA IOCTHXKEHUS LS.
CaMocCTOsATEIbHO 0OCO3HABATh IPUUMHBI CBOETO ycIieXxa UM HeyCIeXa U HaXOAUTh
CrocoObl BBIX0/1a U3 CUTYallMU HEycIexa.
Cpeocmeom ¢hopmupogarnus perynsaTUBHbIX Y'Y ]| cayxaT TEXHOJOTHS MPOOJIEMHOro auanora Ha

JTale WM3Yy4CHHS HOBOTO Marepuaia M TEXHOJOTHS OLECHWBAHUS O0pa30BATEIbHBIX TOCTHKCHHI
(yueOHBIX yCIIEXOB).

losnasamenvuvie YVII-
AHanu3upoBaTh, CPABHUBATH, KIACCU(PUIMPOBATH U 0000111aTh (DaKThI U SBJICHUS.
BBISBAATE NPUYMHBI U CIEACTBUSI IPOCTHIX SBICHUI.
Ocy1ecTBISITh CpaBHEHHUE, CEPHALIMIO U KJIaCCU(UKALIMIO, CAMOCTOSTENBHO BbIOMpasi OCHOBaHUS
Y KPUTEPUU JJIs1 yKa3aHHBIX JIOTMUECKUX ONEpaluii; CTPOUTh Kilaccu(UKaI|io Ha OCHOBE
JUXOTOMHYECKOTO JIeNieHHs (HAa OCHOBE OTPHUIIAHHS).
CTpouTh 1OrMuecKoe paccyKIACHHE, BKIIOYAOIIEE YCTAaHOBIEHNE IPUYNHHO-
CJIEICTBEHHBIX CBS3EH.
Co3naBaTh CXeMaTHYECKHE MOJICITH C BBIICIIEHHEM CYIIECTBEHHBIX XapaKTEPHUCTHK
o0bexTa. COCTaBIATh TE3UCHI, PA3INYHbIC BU/BI IVIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).
[Tpeo6pa3oBbIBaTH
UH(OPMAIMIO U3 OJHOTO BUAA B APYroii (TabNUIly B TEKCT U TIp.).
BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.
YMeTh ornpenensTh BO3MOXKHbBIE HCTOYHUKH HEOOXOUMBIX CBEACHUM, TPOU3BOIUTD
MOMCK MH(POPMAINH, aHATU3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTD.
YMeTh UCTI0Ib30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHMH KaK HUHCTPYMEHT IS
JOCTUKEHHS CBOUX 1ieieil. YMeTh BbIOHMpaTh aleKBaTHbIE 3a/1a4e MHCTPYMEHTaIbHbIE IPOTPaMMHO-
anmnapaTHble CPeJICTBA U CEPBUCHI.

Kommynuxamuenvie YVJI:
CamocCTOsTEIbHO OPraHU30BhIBATh yueOHOE B3aMMO/ICHCTBHE B TpyIIie (OnpeaesTh 00Iue
IIEJIH, PACTIPEACTISTh POJIH, JOTOBApUBATHCS APYT C APYTOM U T.JI.).
OTtcranBasi CBOIO TOUKY 3pEHHsI, MPUBOIUTH apTYMEHTHI, MOATBEPKAast UX (paKTaMu.

YMeTb B3IUISIHYTh Ha CUTYAIMIO C MHOM MO3UIMHU U 1I0TOBapUBATHCS C JIFOAbMU UHBIX MTO3ULIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y ][ CiTyaT TEXHOIOTHS TIPOOIEMHOTO Thajiora
(moOy>xaaromuii U MOABOASIIUI JMaaor) U paboTa B MaJbIX TPYIINAax, TAKXKe HCIOIb30BaHUE Ha
ypOKax 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTCHHUS.

IIpenmMeTHBIMHU pe3yJIbTaTAMHU U3YUYCHUS TPEAMETa «XHUMHUS SBISIOTCA:
1.B no3naBartesbHoIi cepe:




. AaBaTb OIMPCACIICHUA HN3YYCHHBIX MOHATUM: «XUMHUYECKUI DJIEMCHT», «aTOM», «HOH,
«MOJICKYJIa», «IIPOCTBIC U CIOXKHBIC BCUICCTBA», KBEIICCTBO», «XUMHUYCCKaA @OpMy.]'I&)),



«OTHOCHUTCIIbHAS aTOMHAs MaccCa», KOTHOCUTCIIbHAA MOJICKYJISIpHAd MacCa», «BAJICHTHOCTb), «CTCIICHb
OKHCJIICHHUA», «KPUCTAJUIMYCCKAsA PCHICTKA», «OKCHUAbID», «KHUCJIOTLED», «OCHOBAHUA», «COJIHU»,
((aM(bOTepHOCTB», CMHOUKATOP», «HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH», «IICPUOAUYUCCKAA Ta6J'H/II_[a)), «HU30TOIIbI»,
XHUMHUYCCKasd CBA3b», (OQIICKTPOOTPULATCIIEHOCTDY, «XUMHUUYCCKasA  peaKUusi», XUMHYECKOC
YpaBHCHHUC), «TCHCTUYCCKAsA CBA3b», «OKHCICHHUC», «BOCCTAHOBJICHUCY), <QJICKTPOJIUTUYCCKAA
aucconuranus», «KCKOpoCTb XHUMHYECKOM PCaKUm»;

. OIMMCAaTh JEMOHCTPALIMOHHBIC U CAMOCTOATEIbHO IIPOBCACHHBIC XUMHNYCCKUEC
SKCIICPUMEHTHI,
. OIIMCBhIBATh U pa3indaTh U3YYCHHBIC KJIaCChl HCOPTaHUYCCKUX COGHHHCHHﬁ, IMPOCTLIC U

CJIO’KHBIE BELIECTBA, XUMUYECKUE PEAKLIUY;
. KJIACCU(UIIUPOBATH U3YUYCHHBIC OOBEKTHI U SIBIICHUS;

. JIeNlaTh BBIBOJBI M YMO3AKJIIOUEHUs W3 HAOMIOACHWM, H3yYCHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIECTB [0 aHAJIOTUU CO CBOWCTBAMU
W3YYEHHBIX;

. CTPYKTYpUPOBATh U3YYECHHBIN MaTepUall U XUMUYECKYIO HHPOPMAIIUIO, TOTyYEHHYIO

U3 OPYIrUX UCTOYHUKOB,

. MOJIETIUPOBaTh CTPOCHHE aTOMOB 3JEMEHTOB 1-3 mepuojoB, CTPOEHHE MPOCTHIX
MOJIEKYJI;
2. B 1eHHOCTHO - OpHEHTAIMOHHOIi cepe:

J aHAJIM3UPOBATh U OLICHUBATh [1OCJIECJCTBUS JJIsl OKPY>KaIOILEH Cpebl OBITOBOM U
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadoTKOii BELIEeCTB;

3. B Tpynosoii cpepe:
* IPOBOJIUTh XUMUYECKUIN IKCIIEPUMEHT;
4. B chepe 0e30nmacHOCTH KU3HEAESATEIbHOCTH:

* OKa3bIBaTh MEPBYIO TOMOUIb [IPU OTPABJIEHUSX, 0KOTaxX U IPYTHX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U
1abopaTOpHBIM 000PYIOBAHUEM.
* XHMHYECKOW CHMBOJIMIKHU: 3HAKOB XMMHUYCECKUX JIEMEHTOB, (DOPMYJI XUMHUYECKHUX BEIICCTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIINN;
* BAXHEHIIMX XMMUYECKUX IIOHATHH. XUMHUYECKUU OJJIEMEHT, aToOM, MOJIEKYJA, OTHOCHUTEJIbHBIE
aTOMHasi M MOJIEKYJIsipHAsE MacChl, MOH, XUMHUYECKasl CBS3b, BEIIECTBO. KiIacCHU(UKAIUS BEIIECTB,
MOJIb, MOJISIpHAsT Macca, MOJSIpPHBIM 00bEeM, XHUMHUUYECKas peakius, KiIacCU(pUKAIUs PEaKIuu,
JJIEKTPOJIUT U HEDJIEKTPOJIUT, AJIEKTPOJUTUYECKAS IUCCOLMALNS, OKHCIMTENb U BOCCTAaHOBUTEIND,
OKHUCIICHHE U BOCCTAHOBJICHUE,
* OCHOBHBIX 3aKOHOB XMMHH. COXPAHEHUSI MACCHI BELIECTB, IIOCTOSIHCTBA COCTABA, IEPUOJUYECKUI
3aKOH,
* Ha3bIBATh. XUMHUYECKHNE PJIEMEHTBI, COCIMHEHUS U3YYEHHBIX KJIACCOB;
* 00BSACHATH (U3NIECKUN CMBICIT aTOMHOTO (IMIOPSIIKOBOT0) HOMEPAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIBI U IEPUOAA, K KOTOPBIM 3JIEMEHT NIPUHAIIECKHUT B iepuoguyeckon cucreme .M. Menneneesa;
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB B MPEJIENIax MAJIbIX IEPUOAO0B U IJIaBHBIX MOJATPYIIIT;
CYUTHOCTb PEaKIii HOHHOTO OOMEHa;
*XapaKTEePH30BaTh. XUMHUYCCKHE 3JIEMEHTHI (OT BOJOpPOJAA 0 KalbIHs) HA OCHOBE WX IMOJOXCHUS B
nepuoandeckoit cucreme J[.M.MenneneeBa u 0OCOOEHHOCTEH CTPOCHHS WX aTOMOB; XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
* ONpeNeNsITh. COCTaB BEIIECTB MO UX (QopmyiaMm, MPUHAIJICKHOCTh BEHIECTB K ONPEACICHHOMY
KJIACCy COEAMHEHHM, TUTIbI XUMUYECKUX PEaKINil, CTENEHb OKUCIEHUS AJIEMEHTA B COCIMHEHUSIX, TUIT
XUMHYECKOH CBSI3U B COETMHEHUSX, BO3MOKHOCTh IPOTEKAHUS PeaKIMii MIOHHOTO 0OMeHa,;

COCTaBJIATh. q)OpMy.]'II)I HeOpFaHquCKHX COG}II/IHeHI/II\/'I H3yquHBIX KJIACCOB,; CXEMbI CTpOGHI/ISI aTOMOB
nepBeix 20 snemeHTOB mepuoamueckoil cucrembl J[.MI. MeHpaeneeBa; ypaBHEHHS XUMHUYECKUX
peakuuit;

* 00pamarscs ¢ XUMUYECKOU MOCYI0N U JTa0OpaTOPHBIM 000PYIOBAHHUEM;

* BBIUMCIISITH. MACCOBYIO JIOJIF0 XMMHUYECKOTO JJIEMEHTa HO (hOpMylie COSAMHEHHS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM WIJIM MAacCy MO KOJHMYECTBY BEIIECTBa, 00BbEMY
WJIM MACCE peareHTOB WJIM MPOAYKTOB PEAKIIUU;



Hcnonb3oBaHue MpHOOPETEHHBIX 3HAHUN U YMEHHUH B MPAKTUUECKOHN JeSITETbHOCTH M MTOBCETHEBHOM
KHU3HH 7. Oe30MmacHoro oOpalleHus C BEIIEeCTBAMHM M MaTepHajaMH; HKOJOTHYECKH TI'PaMOTHOTO
IIOBE/ICHUS B OKPYKAIOILIEH Cpelie; OLICHKH BIUSHUSA XUMUYECKOIO 3arpsA3HEHUS OKPYXKAIOIIEH Cpe/bl
Ha OpraHM3M 4YeJIOBEKa; KPUTHUECKOW OLIEHKHM MH(OpManuu O BEUIECTBAX, UCIOIb3YEeMBbIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 3aIaHHON KOHILICHTPALUH.

e nos0keHue Metauios B I1.C.; MeTainyeckas CBsI3b, METAIUIMYECKAsl KPUCTAIIIMYECKAS
peLIeTKa,;

. ¢du3nyeckue CBOWCTBA METAIJIOB.

. o0mue XMMHYEcKHe cBoiicTBa Me. B3aumopelcTtBue ¢ HeMe, Bomoii, KHCIOTaMu,
COJIIMH.

. KJI1accu(UKALUIO CIIABOB HA OCHOBE YEPHBIX (YYI'YH U CTaJb) U IIBETHBIX METAJLIOB,
XapaKTEPUCTUKY (PU3NYECKUX CBOMCTB METAJLIOB.

. OCHOBHBIE CITOCOOBI MMOTy4yeHHst Me B IPOMBIIIUIEHHOCTH.

. BAKHEUILNE COCTMHEHUS 1IEIIOYHO3EMENIBHBIX METAJNIOB

. XUMUYECKHE CBOMCTBA AJIFOMUHUSA, JKelle3a.

. OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOIMCTB JIEMEHTOB-METAJJIOB B IIpejieiax

TJIaBHBIX MOATPYI,;
. XapaKTepu30BaTh CTPOCHUE U O0IIME CBOIICTBA METAJIOB,;

. OIMCHIBATh CBOWMCTBA BHICIIUX OKCHUJIOB 3JIEMEHTOB-METAJNIOB M COOTBETCTBYIOIINX UM
OCHOBaHUIA;

. OMHCHIBATh PEAKIIUU BOCCTAHOBJICHHS METAJIJIOB U3 UX OKCHJIOB,

. XapaKTEepPU30BaTh YCIOBHS M CIIOCOOBI MPEAYIPEKACHUS KOPPO3UH METAILIOB,;

. XapaKTepU30BaTh CBOWCTBA U 00JIACTH MPUMEHECHHS METAUTHICCKUX CIUIABOB;

. COCTABJISITh CXEMBI CTPOCHHSI aTOMOB 3JICMEHTOB-METAJIJIOB JIMTHS, HATPUSI, MarHus,
QIIOMUHUS, KaJIUsl, KaJIbIKs);

. - OOBACHATH 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB JICMEHTOB-METAIIIOB B IpEeIax

TJIaBHBIX TIOATPYIIII,
. XapaKTEepU30BaTh XUMHUYECKHE CBOMCTBA METAJIOB U UX COGHHHCHHﬁ;

o OMUCBIBATE CBA3b MCKIY COCTABOM, CTPOCHUECM, CBOMCTBaMH B€IICCTB-METAJIJIOB U HUX
IIPUMCHCHHUEM,
° -HCII0JIb30BAaTh HpI/IO6peTeHHHC 3HAHUSA U YMCHUS B HpaKTquCKOﬁ ACATCIBHOCTH U

HOBCGI[HGBHOﬁ JKU3HHU. 1A 0e301IacHOTO O6paHICHI/I$[ C Me, OKOJIOTMYCCKU I'PaMOTHOI'O IMOBCACHHSA B
Opr)KaIOIJ_Ieﬁ cpeae, KpHTquCKOﬁ OIICHKHU I/IH(I)OpMaI_II/II/I 0 BCHICCTBAX, UCIIOJIL3YCMbIX B 6BITy

. 3alMChIBATh YPABHEHUS peaklnil B3auMoercTBusl ¢ HeMe, kucnoramu, cossimu,
HCTIOJIb3YSl JIEKTPOXUMUYECKUI DA HANIPsLKEHUsT Me 1 XapaKTEPUCTUKH XUMUYECKUX CBOWCTB

o OTMCHIBATh CBOMCTBA U 00JIACTH MIPUMEHEHUS PA3TUYHBIX METAJJIOB U CIUIABOB

o COCTaBJIATh CXEMY CTPOCHMS aTOMa KeJje3a,

. 3aIMCBHIBATh YPABHEHHS PEaKIUil XUMUIECKHX cBOUCTB xkene3a (OBP) ¢ oOpazoBanuem
COEIMHEHMH C Pa3IMYHBIMU CTENCHIMH OKUCIICHMS,

. ONPENEIATh COETUHEHUS, COJIEPKAILNE HOHBI Fe2+ u Fe3+ C TIOMOIIIbIO KAYECTBEHHBIX
peakuuii

. oOpalaThCcsi ¢ XUMUYECKOU MOCYA0N U 1abopaTOpHBIM 000pY/I0BaHUEM;

. pacrno3HaBaTh ONBITHBIM ITyTEM COEAMHEHUS METaJll.

. nonoxxenue Hemetauios B [1.C. JI.M1.Menneneena;

. aTOMHbBIE XapaKTEPUCTUKHU AJIEMEHTOB-HEMETANIOB, IPUYMHBI U 3aKOHOMEPHOCTHU UX
WU3MEHEHHUs B IEPUOAAX U rpylnax;

. -0COOCHHOCTH KPUCTAIITMUECKOTO CTPOCHUSI HEMETAIJIOB;

. -CTpOEHHE aTOMOB-HEMETAJIIOB, (PU3MUECKUE CBOMCTRA.

. - CTPOEHHE aTOMOB TaJIOT€HOB, CTENEHU OKUCICHMs, (PU3MUYECKHEe U XUMHYECKHE
CBOMCTBA.

. -CBOWCTBA CEPHOM KUCIIOTHI B cBeTE npeacrasieHnil TO/L;

. -OKHUCJTUTENIbHBIE CBOMCTBA KOHII. CepHOU KHCI0THI B cBeTe OBP;

. -KaueCTBEHHYIO PEaKIIMIO Ha CyIb(aT-noH.

. -pu3nYecKue U XUMHIECKHE CBOMCTBA a30Ta,

. -KpYrOBOpPOT a30Ta B IPUPOJIE.

. - CTpOCHHUE MOJICKYJIBI aMMHAKa,



° -I[OHOpHO-aKHCHTOpHLIFI MCXaHHU3M 06pa3OBaHI/I$I CBsI3M B MOHC aMMOHUSI,

. -CBOMCTBa aMMHAKa,

. -CIIOCOOBI TOJIYYCHHUSI ¥ PACTIO3HABAHUSI aMMHUaKa

. - CBOMCTBA KUCJIOPOAHBIX COCTMHEHHIA a30Ta U a30THOM KUCIOTHI KAK OKHCIIUTEIIS.

. - XapaKTepu30BaTh CBOICTBA YIIIepo/ia U 3JIEMEHTOB IOATPYIIIbI YTIepoa

. - CBOICTBA, 3HAYCHUE COCMHEHHN yriiepoa U KPEMHHS B )KUBOW M HEKUBOH MPHPOJIE.

. -COCTaBIISITh CXEMBI CTPOCHHSI aTOMOB XUMUYECKUX AJIEMEHTOB ~-HEMETAILIOB,;

. -aBaTh XapaKTEPUCTUKY AJIEMEHTaM-HEeMeTallaM Ha OCHOBe uXx nosoxxkeHus B [ICXD;

. -00BSCHATBH CXOACTBO U Pa3IMuue B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAILIOB,;

. - OOBACHATH 3aKOHOMEPHOCTH  W3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB-
HEMETAaJIOB;

. - XapaKTepU30BaTh XUMHYECCKUE FTIEMEHTHI-HEMETAJLIIbI MaJIbIX IEPHOIOB,;

. - OIIMCHIBATh CBOMCTBA BBICIIUX OKCHJIOB XUMUYECKUX AIIEMEHTOB-HEMETAJJIOB MaJIbIX
MIEPUOIOB, a TAKXKE OOIINE CBOMCTBA COOTBETCTBYIOIIMX UM KUCIIOT;

. -CpaBHUBATh HEMETAJUIBI C METAJIIAMH

. - COCTaBIISITH CXEMBI CTPOCHHUS aTOMOB I'aJIOT€HOB;

. -Ha OCHOBAHUH CTPOCHHUS aTOMOB OOBSCHITh U3MCHEHHE CBOMCTB TaJIOr¢HOB B IPYIIIIE;

. -3aIUChIBATh YPaBHEHUS peakiuii ¢ Touky 3perns OBP

. -XapaKTepr30BaTh XUMUUECKHE 3JICMEHTHI MO PYIIIIbI CEPbI;

. -3aMUChIBATh YPABHEHHS XUMHUCCKUX PEAKLUIl B MOJICKYJIIPHOM M C TOUKU 3PCHHUSI
OBP

. - ONIMCBHIBATh CBOMCTBA aMMHaKa ¢ Touku 3peHust OBP u ero ¢pusnonornueckoe
BO3/ICHCTBUE HA OPTaHU3M

. - oOpamarbcs ¢ XUMHUYECKOH MOCYI0H 1 JTabopaTOpHBIM 000PYOBaHUEM;

. -[10JTy4aTh U COOMPATh AMMHAK;

. -pacro3HaBaTh ONBITHBIM ITyTEM aMMHAaK

. - COCTaBJIATH CXEMBI CTPOCHHSI aTOMOB 3JIEMEHTOB ITOJIPYIIIBI YIiIepoia

. - COCTaBJISITh (POPMYJIBI COSIMHCHUH YIIIepo/ia M KPEMHUS!, WILTFOCTPUPYIOIIUES
CBOICTBa KapOOHATOB M CHJINKATOB

. -pacro3HaBaTh PaCTBOPHI KHCJIOT U IIENIOYEH, XJIOPUI-, CyIbdar-, KapOOHAT-HOHBI U
MOHBI aMMOHUS;

. - ONUCHIBATh XUMHUUECKOE 3arpsi3HEHHE OKPY)KAIOIIEH Cpe/Ibl KaK CIeCTBUE

MIPOU3BOJICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3AIUTHI OT 3arps3HEHUN
o WCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B PAKTHUECKOM 1eATETHbHOCTH U
OBCEIHEBHOM XU3HU JJIA.
O0OBSICHEHUS! XMMHYECKUX SIBJICHUH, MPOUCXOISANIUX B MPUPO/IE, OBITY U HAa TIPOU3BOJICTBE;

. 9KOJIOTHYECKH I'PAaMOTHOIO ITOBEJICHUS B OKPYKAIOLIEN CPEE;

. OLICHKH BJIMSHUS XMMHUYECKOTO 3arps3HEHUS OKPYKAIOLIEH Cpeibl Ha OpraHU3M 4eJIOBEKa U
JpYTHE KUBBIE OPTraHU3MBI;

. 6e30macHOro 0OpaleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIEeCTBaMH, J1a00paTOPHBIM
000pyZI0BaHUEM;

. KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW HH(OPMALINY, OCTYNAIOIIEeH U3 pa3HbIX
HCTOYHUKOB.

OcHoBHOe cogepkaHue

8 knacc

Beenenune

[Ipenmer xumun. MeTonbl TO3HAHHMS B XWMHUU. HAONIOJCHUE, DKCIEPUMEHT, MOJEIHPOBAHUE.
Hcrounnku xumudeckoil mHGOpMAINK, €€ MOoJyuyeHrue, aHaIu3 U MPEACTABICHHE €Tr0 Pe3yJabTaToB.
[TonsiTHe O XMMHUYECKOM 3JIEMEHTE U (popMax ero CymecTBOBAHHS. CBOOOIHBIX aTOMax, MPOCTHIX U
CIIOXHBIX BemiecTBax. [IpeBpamienus BemiecTB. OTiaMYME XMUMHUYECKUX PEAKIUNA OT (PU3UUIECKHUX
saBIIeHUH. POollb XUMUM B )KU3HU YenoBeka. Xemoduuus u xemodoous. Kparkue cBeieHUs U3 UCTOPHH
BO3HUKHOBEHMS U Pa3BUTUA XUMHUU. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUN XUMUYECKON HAYKH
— pabotsl M. B. JlIomonocoBa, A.M. bytieposa, [I. 1. MenneneeBa. XuMudeckasi CAMBOJIMKA. 3HAKU
XUMHUYECKUX DJIEMEHTOB M TPOUCXOXKJIEHHWE WX Ha3BaHW. Xumuueckue (opmynbl. WHOEKCH u
kod¢pdurnmenTsl. OTHOCUTETBHBIC aTOMHAS U MOJISKYJIsIpHAsi Macchl. [IpoBeieHre pacyeToB MacCOBOMA
JIOJIA XUMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE ero opMyibl. [lepuoandeckas cucrtema



xumudeckux dnemeHToB JI. M. MeHneneeBa, ee cTpyKTypa: Mayble U OOJBIINE MEPUOJIBI, TPYIILI H
noarpynnsl. Ilepuoanueckas cuctemMa Kak CIpaBOYHOE IMOCOOME ISl TOJY4YEHHs] CBEIEHUH O
XUMHUYECKUX DJIEMEHTaX.

HemoucTpamuu. 1. Moxenu (mapoctepxkueBbie 1 Crioapra—Dbpurieba) pa3auuHbIX MPOCTBIX H
CJIOXKHBIX BEILIECTB.

2. Komneknus CTeKIsITHHOM XUMUYECKON Tocyabl. 3. Koutekius MaTepranoB U U3Ieuid U3 HUX Ha
OCHOBE ayitoMHHUSL. 4. B3aumoelicTBue MpaMopa ¢ KUCIOTON U TOMYTHEHUE U3BECTKOBOU BOJBI.
Tema 1. ATOMBI XMMHU4Y€CKHX 3JIEMEHTOB

ATombl Kak (hopMa CYIIECTBOBAHHS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHHUH
aToMOB. JloKa3aTenbCTBa CI0KHOCTU cTpoeHus atromoB. OmnbiTel Pezepdopaa. [lnanerapuas mozens
CTPOEHHUS aTOMa.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3auMocBs3b MOHTHIA
«IPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsl Macca.

W3menenue yncna MpoTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3menenue yncina HEUTPOHOB B siAjpe aToMa — oOpa3oBaHue U30TONOB. COBpeMEHHOE OIpeieieHHe
MOHATUSA «XUMHYECKUHN AJIeMEHT». MI30TONBI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO
JJIEMEHTAa.

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX JIEMEHTOB MaJIbIX IEPHOJIOB.
[loHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xumMu4eckux 3iaeMeHToB J[. 1. Menaeneesa u cTpoeHre aTOMOB —
(bu3nyecKuit CMBICI MOPSIAKOBOIO HOMEpa dIIEMEHTa, HOMEpa IPYIIIbl, HOMEpa Meproa.

W3meHeHune ynciia 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO 3JIEMEHTa —
o0pa3oBaHKE MOJOKUTEIBHBIX H OTPUIIATEILHBIX HOHOB. MOHBI, 00pa30BaHHBIC aTOMaMH METAJLIOB U
HeMeTa/u1oB. [IpUuMHBI W3MEHEHUS METAUTMYECKUX U HEMETAUTMYECKUX CBOWCTB B MEpUOAaX M
rpynnax. O0pa3oBanue OuHapHbIX coenuHeHuil. [lonstue 00 moHHOHN cBs3u. Cxembl 0Opa3oBaHUS
WOHHOM CBSI3H.

B3anmMoneiicTBie aTOMOB 3J€MEHTOB-HEMETANIOB MEXAy COo00i — oOpa3oBaHHME ABYXaTOMHBIX
MOJIEKYJI TPOCTHIX BemiecTB. KoBalieHTHass HEMoOJsipHAsh XUMHYECKas CBs3b. OJEKTPOHHBIE U
CTPYKTYpHBIE (opMynbsl. B3aumMopaeiicTBHEe aTOMOB HEMETAJIOB MEXIy co0oiW — oOpa3oBaHue
OMHApHBIX COEIUHEHUNW HEMETA/IOB. OJIEKTPOOTPUIIATENbHOCTh. KoBajeHTHash TOJspHas CBS3b.
[TonsiTHe O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BHIBATH KOBAJICHTHBIE XWMHUYECKHE CBSI3H.
CocraBnenue QopMyn OHHAPHBIX COCAMHEHUI MO BaJeHTHOCTH. HaxoXaeHue BaJIEeHTHOCTH IO
dhopmyne OMHAPHOTO COEAMHEHUSI.

B3anMozeiicTBre aTOMOB METAILIOB MEXAY 000N — 00pa3oBaHKe METAUIMUYECKUX KPUCTAILIIOB.
[ToHsTHE O METATUTMYECKON CBSA3H.

JdemoHcTpanuu. Mojenu aToOMOB XMMHYECKUX 3JIEMEHTOB. lleproguyeckas cuctemMa XUMHUYECKHX
anementToB JI. Y. MenneneeBa (paszmuunbie (opmbl). M3roToBienue Momneneil MoJieKya OWHApPHBIX
coeAuHeHM . 3roToBieHre MoieNy, WLTFOCTPUPYIOIIEN CBOMCTBA METAJNINYECKOM CBS3H.
IIpakTuyeckue padorsl 1. [IpaBuna TexHuku 6€30MacHOCTH P paboTe B XUMUYECKOM KaOWHETe.
[Ipuemsl oOpaitieHus ¢ 1a60paTOpHBIM 00OPYIOBAHUEM M HarpeBaTEIbHBIMU TPUOOpaMHU.
KounTtpouabHnas pa6ora 1 mo reme: « ATOMBI XUMHUYECKUX DIIEMEHTOBY

Tema 2 IIpocThie BenecTBa

[Tonoxenne MeTauioB U HeMeTa/UIOB B [leproanyeckoit cucTeMe XMMHUYECKUX DJIEMEHTOB

1. U.MenneneeBa. Baxuelilire npocThie BelliecTBa — MeTaJLIbI (3KeJie30, aTFOMUHHN, KAJIbIIUH,
MarHuii, Hatpuil, kanmmi). O0mmue Gu3nvecKkue CBOWCTBA METAJIOB. BaykHele mpoCcThie BelecTBa-
HeMeTaJuThl, 00pa30BaHHBIC aTOMaMH KHCIIOPO/ia, BOJOPO/Ia, a30Ta, cephl, hocdopa, yriaeposa.
Monekyiibl IPOCTHIX BEIIECTB-HEMETAIIJIOB — BOAOPO/IA, KUCIOPO/Ia, a30Ta, rajJOreHOB.
OTtHocuTenbHas MONIeKysipHas Macca. CmocOOHOCTh aTOMOB XUMHUYECKUX

JJIEMEHTOB K 0Opa30BaHUI0 HECKOIBKHX TMPOCTHIX BEIIECTB — AaJJIOTPOMNHUS. AJJIOTPOIHBIE
MoauduKauu Kuciopoaa, ¢ocdopa, ooa. MeTaluiMuecKkue U HEMETaTUIeCKHe CBOMCTBA MPOCTHIX
BeecTB. OTHOCUTEIBHOCTD 3TOTO MOHSATHUSA.

Yucno ABoraapo. KonmnuectBo BemectBa. Monb. MosnsipHast Macca. MomsipHbIii 00beM ra3000pa3HbIX
BemecTB. KpaTHble eIWHUITBI W3MEPEHHS KOJIMYECTBAa BEIIECTBA — MHJUIMMOJL W KHUJIOMOJb,
MUJUTUMOJIIPHAS. U KUJIOMOJIIPHAs MAacChl BEIIECTBA, MUJUTUMOIISPHBIA M KHIOMOJSPHBIH OOBEMBI
ra3000pa3HBIX BEIICCTB.



PacueTsl ¢ uCnoNb30BaHMEM MOHATHHA «KOJWYECTBO BELIECTBA», «MOJISIPHAS MAacca», «MOJIAPHBIN
00BEM Ta30By», «UUCIO0 ABOTaIPO».

JdemoncTpanuu. O3HakoMJIeHME C KOJuleKuuMed MmeTaiioB. (O3HaKOMJIEHHE C  KOJUIEKUHUEH
HEMETAaJUIOB.

KonTtpoasnasi pa6ora 2 no teme: « [IpocTrie BemecTBay

Tema 3. CoequHeHNs XUMHYECKHUX 3J1eMEHTOB

Crenenp okucieHus. CpaBHEHHE CTENEHM OKHUCIEHUS M BaJeHTHOCTH. OmpeneseHue CTelneHu
OKHCJICHUS 3JIEMEHTOB B OMHapHbIX coefauHeHusx. CocraBieHue (opMyl OMHAPHBIX COCTUHEHHIA,
o0Imui coco0 UX Ha3BaHUU.

bunapHbie coequHEHNS METAJUIOB M HEMETAJUIOB: OKCUIbI, XJIOPUIbI, Cylnbuabl U np. CocraBieHue
ux (hopmyn. buHapHble coeTMHEHNS HEMETAIJIOB. OKCHU/IbI, JIETY4YHe BOAOPOIHBIE COCTUHEHHUS, NX
coctaB M Ha3BaHus. lIpencraBurenu OKCHAOB: BOJA, YIJVIEKUCHBIA ra3, HEramieHas H3BECTb.
[IpeacraBuTenu JieTydux BOJOPOAHBIX COCIMHEHHI : XJIOPOBOAOPOA U aMMHAK.

OcHoBaHus, UX COCTAB U Ha3BaHMs. PacTBopuMocTh ocHOBaHuUM B Boae. IIpencraBurenu menoyei:
THJIPOKCUIBI HATPUSA, Kanus U Kanbius. [lonatue 06 nHAMKATOpax M KAUeCTBEHHBIX PEAKLUX.
Kucnotsl, ux cocraB u Ha3Banus. Kinaccuduxanus kucnot. [IpeacraBurenu KUCioT: cepHasi, ColsiHasl,
asortHas. [ToHsTHE O mIKaie KUCIOTHOCTH (1ikaia pH). Mi3MeHeHre OKpacku HHIHKATOPOB.

Conm Kak Npou3BOJIHBIE KUCIOT U OCHOBAHUM, UX COCTaB U Ha3BaHUs. PacTBOPUMOCTH coJieli B BOJE.
[IpencraBuTenu conei: XIopua HATpusi, KapOoHat U docdar KalbLus.

AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMoeKyasipHble B3aUMOJCHCTBUS. THMBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTB
BEILECTB OT TUIIOB KPUCTAIUNIMYECKHUX PELIETOK.

UYuctele BemecTBa u cMecH. [IpuMepsl JKUIKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBONWCTBA YUCTHIX
BelecTB U cMecei. X coctaB. MaccoBast 1 00beMHAas JOJIM KOMIIOHEHTA cMecH. PacyeTsl, CBSI3aHHbIE
C MCIIOJIb30BAaHUEM MOHATHUS «IOJS».

Jemoncrpanmun. OO0pa3ibl OKCHUIOB, KHUCIOT, OCHOBaHHMM W coieil. Mojenu KpUCTaUIMYeCKUX
pelIeTOK XJIOpHIa HaTpusi, anmasa, okcuaa yriepoma (IV). KucioTHo-iienouHble WHAUKATOPSI,
U3MEHEHUE UX OKPACKH B PA3JIMYHBIX Cpelax. Y HUBEpCaIbHbIH UHIUKATOP U U3MEHEHHE €T0 OKPACKU
B pa3nuuHbIX cpenax. [lkama pH.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE cO cBoiicTBamu ammuaka. Ompenenenue pPH pacTBopoB
KHUCJIOTHI, 1ienoun U Boabl. Onpexnenenue PH TMMOHHOTO M sI0JOYHOTO COKOB Ha cpe3e IJIOZOB.
O3HakoMJIeHME € KoJuleKIMed coneil.O3HaKoOMIIeHHe C KOJIJIEKUIMEH BEHIECTB C pPa3HbIM THIIOM
KpUCTAITIMYECKON peteTku. M3roToBieHue Mozenell KpUcTalIndeckux pemeTok. O3HaKOMIIEHHE C
00pa3IoM ropHOM MOPOIBI.

IMpakTuyeckue padorsl 2. I[lpuroroBieHne pacTBOpa caxapa M pacdyeT €ro MacCOBOH JOJH B
pacTBope

Tema 4. U3MeHeHHs1, NPpONCXOASIIIUE C BelleCTBAMH

[TonsiTHe ABIIEHUH, CBSI3aHHBIX C U3MEHEHHUSIMH, IPOUCXOJIALIMMHU C BELIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHUEM KPUCTAUIMYECKOrO0 CTPOEHUS BEIIECTBA IPU IOCTOSTHHOM €ro
cocTtaBe, — (Qu3nueckue saeHus. Puszndeckue SABICHUS B XMMHUU: TUCTUIUIALMSA, KpUCTAILIM3AIINS,
BbINIAPHMBAHNE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U LIECHTPUPYTUPOBAHUE.

SIBneHus, cBsi3aHHbIE C M3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYeckHe peakuuu. lIpuzHaku u
YCIIOBUSI NMPOTEKaHWsI XMMHUYECKHUX peakUui. BplaeneHue TEIIoThl U CBETAa — pPEAKIUM T'OPEHMS.
[TonsiTre 06 K30 - ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHMsI MacChl BELIECTB. XHMHMUYECKHE YypaBHEHHUSA. 3HAYEHHE UHICKCOB H
ko3 duunenToB. CocraBieHne ypaBHEHHH XUMUUYECKHX PEeaKLUil.

Pacyersl mo XxumMuueckuM ypaBHEHHMSAM. PelnieHue 3ajady Ha HaXO0XKIEHUE KOJIMYECTBA, MACChl WM
o0beMa MPOAYKTa peaklud MO KOJWYECTBY, Macce MM O00bEMY HCXOJHOIO BemiecTBa. PacueTsl ¢
HCIIOJIb30BAHUEM IOHSTHS «AOJs», KOIZla UCXOAHOE BEUIECTBO JAHO B BMJIE PACTBOPA C 3aJaHHOU
MacCOBOH J0JIEH PACTBOPEHHOI'O BEILIECTBA UIIU COAEPIKUT ONPEIAECICHHYIO OO IIPUMECEN.

Peakuumn pasnoxenus. IlpencraBineHne o CKOpOCTM XMMHMUYECKHMX peakuui. Katanmzaropsl.
®epmentsl. Peakunn coenuHenus. KaranuTudeckne M HEKaTAIMTHUECKHE pPEaKLUH, oOpaTuMble U
HeoOpaTUMble peakiuu. Peakuuu 3amenieHus. Psij akTUBHOCTH METAaJIOB, €0 UCIOJBb30BaHUE IS
IIPOrHO3MPOBAHUSI BO3MOXKHOCTH IPOTEKAHUsl pEaKLUUi MEXAy MeTalllaMd U KHCIOTaMM, PEaKIHi
BBITECHEHHS OJHHMX METAJUIOB W3 PAaCTBOPOB MX COJIeH ApyrumMu Metaiamu. Peakium oOmeHa.
Peaknuu HeliTpanu3anuu. Y CI0BUS MPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.



THUnbl XUMUYECKUX PEaKIUi HAa IPUMEpPE CBOUCTB BOJbI. Peakius pasnoKeHus — 3IEKTPOJIU3 BOBL.
Peaknun coennHeHMs: — B3aMMOJEHCTBHE BOJbI C OKCHJIAMH METAUIOB M HEMETAJUIOB. Y CIIOBUE
B3aUMOJICUCTBUS OKCHJIOB METAJUIOB UM HEMETauIoB ¢ BoAou. llomsartue «ruapokcuasny. Peaknuun
3aMelIeHHs — B3aUMOJICHCTBHE BObI C MeTalulaMu. Peakiin oOMeHa — ruipoIIn3 BEIECTB.
HemoucTpamuu. [IprmMepsl GU3NUECKUX SIBICHUN: a) MJIaBicHue napaduna; 0) BO3rOHKa U0/ UK
O€H30MHON KHCIIOTHI; B) PACTBOPEHHE OKPAIIICHHBIX COJICH; T) MU y3us TyIIHCTHIX BEIIECTB C
ropsitiei JJaMITOYKH HaKaIMBaHus. [IpuMepbl XUMHUYECKUX SIBJIICHUI: a) TopeHue Maruusi, pochopa; 0)
B3aUMOJICHCTBHE COJITHON KHCIOTHI C MPAaMOPOM HITH MEJIOM; B) mosydenue ruapokcuaa meau (11); r)
pacTBOPEHHUE MOIYUEHHOTO THIPOKCHIA B KUCIIOTaX; 1) B3aumoeiicteue okcuaa meau (1) ¢ cepHoi
KHCJIOTOM TIPU HAIPEBAHUH; €) Pa3JIOKECHUE TEpMaHTaHaTa KaJlus; )K) pa3ioKeHHUE MEPOKCH A
BOJIOPO/IA C MMOMOIIBIO THOKCH/Ia MapraHila i KaTajaas3bl KapTodess Wik MOPKOBH; 3) B3aUMOJICHCTBHE
pa30aBICHHBIX KHCIOT C METAJUIAMH.

IIpakTuyeckue padorsl 3. [Ipr3HaAKM XUMUYECKUX PEAKIUA.

KonTpoabHasi padora 3 o teme: «/I3MeHEHUs, MPOUCXOAALINE C BEIIECTBAMIU

Tema 5. PactBopenue. PactBopbl. CBOMCTBa PACTBOPOB 3JICKTPOJIHUTOB

PactBopenue kak ¢usnko-xumuueckuii mporecc. [loHsTHE O TrHApaTax M KpUCTALIOTHUIpPATaX.
PactBopumMocTs. KpuBble pacTBOpUMOCTH Kak MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILECTB OT TemIiepaTypbl. HachlllleHHbIE, HEHACBIILIEHHBIE U MEPECHIIEHHBIE PACTBOPBI. 3HAYEHUE
PacTBOPOB JIJIsl HPUPOJBI U CETBCKOTO X0341CTBA.

[TonsiTue 00 >3IEKTPOIUTHUECKON JTUCCOLMALMU. OJIEKTPOJUTBl M HEIEKTPOJIUTHL. MexaHusm
JUCCOLIMAIMI  AJIEKTPOJUTOB C Pa3IMYHBIM XapakTepoM cBsi3u. CTEneHb 3JIEKTPOJIUTHYECKOU
mucconranui. CHIIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIEKTPOIUTUUECKON auccounanuu. VoHHBIE ypaBHEHHUS peakLUi.
Peakuuu oOMeHa, uaymue 10 KOHIA.

Knaccu¢ukanus HOHOB U X CBOMCTBA.

Kucnore, ux xnaccubpukamus. [lucconmmanusi KHUCIOT W WX CBOWCTBA B CBETE TEOPHUHU
JJEKTPOJUTUYECKON aucconanuu. MoIeKyIIsipHbIE M1 MOHHBIE YpaBHEHHUs peakiuil. Bzanmoznencreue
KHCIIOT ¢ METaJllaMU. DJIEKTPOXUMHUUYECKUN Psiji HAllpsHDKEHUH MeTauioB. B3auMozeicTBre KUCIIOT C
OKCHJAaMU METauIoB. B3auMOAEMCTBHE KHCIOT C OCHOBAaHUSAMHM —pEAKLUA HEUTpaIU3alUU.
BsaumopeiictBue Kucior ¢ coisiMu. Mcnonb3oBaHue TabaUIbl paCTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanus, ux Kkiaccupukamus. Jucconuanys OCHOBAaHMM M HMX CBOWCTBA B CBETE TEOPUHU
AIEKTPOJIUTUYECKON qucconuanuu. BzaumoaeiicTBue ocHoBaHu# ¢ coyisimMu. Mcronbp3oBanne TaOaHIlbI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKNA XUMUYECKUX CBOMCTB OCHOBaHU. B3anmoaeicTBrue menouei ¢
OKCUJIaMU HEMETAJUIOB.

Comu, wux J[uccouuanuss M CBOWCTBA B CBETE TEOPUU DJIEKTPOIMTHUYECKON AMCCOLMALNHU.
B3aumogeiictBue coneit ¢ Meramuiamu, OCOOEHHOCTH JTUX peakiuid. B3aumopeiictBue coneit ¢
cossimu. Mcronb3oBaHue TaOIUIbl pACTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.
O06o001menune cBeeHnit 00 OKCHIaxX, UX KiIacCU(pUKAIIUU U CBOMCTBAX.

I'eneTnyeckue psaapl MeTalIa U HEMeTaJula. ['eHeTnuecKas CBA3b MEXIY KIacCaMu HEOPraHWYECKHUX
BEILECTB.

OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

Omnpenenenue cTerneHed OKHUCIEHUS [UIsl AJIEMEHTOB, OOpa3ymoIIMX BEIIEeCTBA Pa3HBIX KIIACCOB.
Peakuuu woHHOro oOMEHa U OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. OKuciurenb Hu
BOCCTAHOBUTEJb, OKHCIEHUE W BoccTaHOBJIEHHE. (COCTaBIeHHWE YpPAaBHEHUN OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIii METOI0M 3JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTBIX BEIIECTB — METAJIOB U HEMETAJUIOB, KHUCIOT U COJIEH B CBETE OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

JemoncTpanuu. B3aumoneiictBue pacTBOpoB XJjopuia HaTpus U HuTpara cepebdpa. [lomydenue
HEpPACTBOPUMOIO0 THUAPOKCHAA W B3aUMOJEHWCTBUE €ro C KHCIOTaMu. B3amMopaeincTBue KHCIOT ¢
OCHOBaHMSAMH. Bj3anMonelcTBHE KHCIOT C OKCHIAaMH METAaIoB. B3amMoaelcTBHEe KHCIOT C
MeTalaMH. B3amMonelcTBHe KHCIOT ¢ COJIIMH. BsamMopelcTBue Ienodeil ¢ KHCIOTaMM.
B3auMogmelicTBUe ImIeoded ¢ OKCHIAaMH HEMETAUIOB. B3amMoOIeHCTBHE IIEIOYEH C COJISIMU.
[Tonydenue u CBOMCTBAa HEPACTBOPHMBIX OCHOBAHWM. B3anMOIIeiCTBHE OCHOMBHBIX OKCHJIOB C
KHUCIIOTaMHU. B3anMoelicTBE OCHOMBHBIX OKCUIIOB ¢ BOIOH. B3anMoIelcTBHE KUCIOTHRIX OKCUIIOB C
IeJI0YaMHU.



IIpakTuyeckne padoThl 4. YCIIOBUS TCUCHUS XUMUYECKUX PEAKIIUNA MEKIY PAaCTBOPAMH
3JEKTPOJIUTOB O KOHIIA.
5. Pemienne skciepuMeHTAIbHBIX 3a/1a4.
HToroBasi KOHTpPoOJILHAsI padoTa 3a Kypc XumMuu 8 Kiiacca
I[IpeaMeTHBIMH pe3yJbTATAME U3YUYCHUS MIPEAMETa «XUMHUS» SIBISIOTCS CIEAYIOIINEe YMEHHUS
Tema: «Beenenune B xumuio. [lpeamer xumum»
BeinnyckHMK HayduTes:

PackpbIBaTh CMBICIT OCHOBHBIX OHSITHI: BEIIECTBO, XUMHUYECKUI 3JIEMEHT, OTHOCHTEIIbHAS
aTOMHasd U MOJICKYJIApHad MAacCCHI,

Ha3bIBaTb XUMUYCCKHEC DJICMCHTHI,

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO
JOJIFO XUMHYCCKOT'O 2JICMCHTA B COCAMHCHUAX IJI1 OLICHKH UX HpaKTI/I‘ICCKOﬁ 3HA4YMMOCTH,
co0Iro1aTh MpaBuiIa TEXHUKH O€30MTACHOCTH MIPU MPOBEICHUH HAOIIOACHUN 1

OIIBITOB BBIHYCKHI/IK IIOJIy4YUT BO3MOXKHOCTb HAYYHUThCS.

ONPEIENIATh POJIb PA3IUYHBIX BELIECTB B IPUPOLIE U TEXHHUKE,
XapaKTepU30BaTh METO/Ibl XUMHYECKOM HayKH (HAOJrOICHHE, CPABHEHHE,
IKCIIEPUMEHT, H3MEPEHHUE) M UX POJIb B MO3HAHUH PUPOJIBI

Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB»

BeinmyckHUK Hay4uTCs:

PaCKpI)IBaTI) CMBICJI OCHOBHBIX ITOHSITHIA aToM, U30TOIIbl, XUMHWYCCKaA CBA3b,
3JEKTPOOTPULATENBHOCTD;

OOBSCHATH (PU3MUECKUI CMBICT MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMepa
[IEpUOaa;

COCTaBJIAITb CXEMbI CTPOCHHUA ATOMOB IIE€PBBIX 20 JJIEMCHTOB HGpHOI{H‘-IGCKOfI CHUCTEMBI
JA.N.Menneneena;

pa3inyaTh BUJIbl XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEIOJIAPHYIO U METAJIINYECKYIO,

M300pakaTh JECKTPOHHO-UOHHBIC ()OPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUYCCKIUMHE CBSI3IMU
pa3HOro BUAA.

BLIHYCKHI/IK MOJYYUT BO3MOKHOCTb HAYYHUTHCS

OCO3HAaBaTh 3HAYCHUEC TCOPETUICCKUX 3HAHHUH JUIA HpaKTH‘{GCKOﬁ JACSATEIIBHOCTH YEJIIOBEKA,
OIMMCBbIBATh U3YYCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'0 aHaJin3a

Tema: «IIpocTslie BemecTBa)

BbIlTyCKHUK Hay4YHUTCSA:

KJ1accu(UIUPOBaTh XMMUYECKHE HJIEMEHThI Ha METaJlJIbl, HEMETAJJIbl, THEPTHBIE SJIEMEHTHI
(ra3bI) 1St OCO3HAHUS BOKHOCTH YHOPSIOYCHHOCTH HAYYHBIX 3HAHHIA;
BBIYHCIIATH KOJIMYECTBO BEIIECTBA, 00BEM HIJIM MAcCy 10 KOJUYECTBY BEIIECTBA;

BBIHYCKHI/IK IIOJIYYHUT BO3MOXXHOCTb HAYUYUTHCH.

pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YS CPEACTBA YCTHOU U
MUCHbMEHHOW KOMMYHHMKAIIMM IPU PaboTe ¢ TEKCTaMU y4eOHUKA U JOTIOJIHUTEIbHON
JUTEPaTypoH, CIPaBOYHBIMU TaOIUIIAMU;

MPOSIBJISITh TOTOBHOCTh K YBAXEHUIO MHOW TOUKH 3pEHUsS IIPH 00CYKICHUN
PE3yJIbTaTOB BBIOJIHEHHOM pabOTHI

Tema: «COCZII/IHCHI/[SI XUMHUYECKHUX IJIEMCHTOB>»

BbInmyckHUK Hay4uTCS:

OTIPEJIEIATH CTENEHb OKUCIICHUS DJIEMEHTA B COCTUHCHUSX ;

OTIPEIEIATh TPUHAJIEKHOCTH BEIIECTB K OTMPEICTICHHOMY KJIaCCY HEOPTaHWYECKUX BEIIECTB;
pasznuyaTh SKCIIEPUMEHTATBLHO KUCIOTHI U MIETOYH, MOIL3YSICh HHINKATOPaAMH; OCO3HABATH
HEOOXOMMOCTH COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMHU U MIEI0YaMHU.
BBISIBIIATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT CTPOCHHMS MX KPUCTAITUTMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAUTMUECKHX;

MPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOU J10JIEN PACTBOPEHHOIO BELIECTBA,;
COCTaBJIATH GOPMYITBI HEOPTAaHMYECKUX COSTUHEHHI 110 CTETIEHSIM OKUCIICHHUS DJIEMEHTOB, a
TaKKe 3apsiaM HOHOB, YKa3aHHBIM B Ta0JIMIlE paCTBOPUMOCTH KUCIIOT, OCHOBaHHM U CoJeH;

BBIHYCKHI/IK IOJIY4YUT BO3MOKHOCTh HAYYUTHCSI .



e HCIOJb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B IPAKTUUECKON JEATEIIbHOCTH

Y TOBCEJHEBHOM KU3HHU JUIsl IPUTOTOBJIEHHS pAaCTBOPOB 3aJaHHON KOHLEHTPALUH.
Tema: «M3MeHeHus1, IPOUCXOASALIHE €
BeleCTBAMMU» BhITyCKHUK HAYYUTCS:

e IPUBOJUTH NPUMEPHI XUMUYECKUX IIPOLIECCOB B PUPOJE;

e 1300pakaTh CYIIHOCTh XMMHUYECKUX PEAKIH C TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

e OOBSACHATH pa3IMUHbIC CIOCOOBI KIIaCCU(UKALMU XUMHUECKUX PEAKIINH;

e TPOBOJUTH XMMHUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH X

pe3yabTaThl; BeIMYCKHUK MMOIYyYUT BO3MOKHOCTh HAYUUTHCS
e IIOHMMAaTh POJb XMMHYECKUX MPOLECCOB, MPOTEKAOIINX B IIPUPOJIE;
e TIPaMOTHO OOpaIIaThcs C BEHIECTBAMU B MOBCEIHEBHOMN KU3HHU.
Tem: «PacTBopenne. PactBopbl. CBolicTBa pacTBOPOB
3JIEKTPOJIUTOBY» BBITYCKHUK HAYYUTCS:

e DPACKpBIBaThb CMBICI OCHOBHBIX IIOHATHI. pacTBOPBI, DJJIEKTPOJIUT U  HEIJIEKTPOJIUT,
3JIEKTPOJUTHYECKAs JUCCOLMANMs; OKHCIWTEIb W  BOCCTAaHOBUTEINIb, OKHUCICHHE U
BOCCTaHOBJICHUE

e  OOBSCHSATH CYIIHOCTh pEaKlUii HOHHOTO OOMEHa,;

e KJAacCU(UIIMPOBATH OKCHJIBI 1 OCHOBAHMSI IO CBOMCTBAM, KUCJIOTHI M COJIU IO COCTaBY,

e COCTaBJISITh YPABHEHUS AJIEKTPOJUTUUYECKON JUCCOLMAIIMU KHUCIOT, IIEJI0UeH, COJIeH; MOIHbIE
U COKpam¢HHbIE MOHHBIC YpaBHEHUs peaknuii OOMEHa;, YypaBHEHHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA;

e COCTaBJISITH YPABHEHMSI PEAKIUI, COOTBETCTBYIOIIMUX MOCIIECIOBATEILHOCTH («IIETTOYKE)
MIpEBpAIICHUI HEOPraHUYECKUX BEUIECTB PA3IMUHbBIX KJIACCOB,

e HA3BIBATh OOIIME XMMHUUYECKHE CBOMCTBA, XapaKTEPHBIE I KaXKIOTO U3 KIaCCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBaHUM, COJIEH;

e IPUBOJUTH NPUMEPHI PEAKLINHI, TOATBEPKAAIOIINX XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX
BEIIECTB. OKCHUJIOB, KUCJIOT, OCHOBAHUU U COJIEH,

e COCTaBJISITH OKHCIIUTEIIbHO-BOCCTAHOBHUTENIBHBIN OanaHc (Isi WM3YYEHHBIX pEaKIui) 10
NPEJIOKEHHBIM CXEMaM pPEaKIUid W ONpEeNesaTh BEHIECTBO-OKUCIUTEIb W BELIECTBO-
BOCCTAaHOBUTEIIb B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX ;

e MPOBOJUTH JIAOOPATOPHBIE OTBITHI, TOJATBEPKIAIOIINE XUMHUYECKIE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX BELIECTB;

BpINyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS

*  COCTaBJIITH MOJIEKYJISIPHBIE U MTOJHBIE MOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM,

e MPUBOJUTH MPUMEPHI PEAKIINI, TOATBEPKAAIOMINX CYIIECTBOBAHNE B3aUMOCBA3U MEKTY
OCHOBHBIMHU KJIaCCaMHU HEOPTaHUYECKUX BEILIECTB;

e HCIOJB30BATh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TIPU BHITIOTHEHHUH
HCCIIE0BATENIbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYEHHUS U PACIIO3HABAHUS
BEILIECTB;

e BBIIBJISTH CYIIECTBOBAHHE F'€HETUYECKOW B3AMMOCBSA3U MEXK/Y BEIIECTBAMHU B PSAY: MIPOCTOE
BEIIECTBO — OKCHUJ — TUJIPOKCH — COJIb;

9 kiace

BBenenue. O0mas XapakTepucTHKA XUMHYECKUX 3JIEMEHTOB U XMMUYECKUX peaKkuuil
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux djiemeHToB /[. 1. MenaeseeBa
XapaKkTepuCTHUKa 3JIEMEHTA MO €ro MOJIOKEHUIO B [lepuoandeckon cucTeMe XuMHYECKUX AJIEMEHTOB
1. 1. MenneneeBa. CBoiicTBa OKCUAOB, KUCIOT, OCHOBAaHHUH U COJIEN B CBETE TEOPUU
AIEKTPOJIUTAYECKON AUCCOLMALIMN U OKUCIICHHUS-BOCCTAHOBIICHUS.

[TonsiTre o mepexoHbIX d7eMeHTax. AMPOTEpHOCTh. | 'eHeTHUeCKHid Psiji MEPEXOTHOT0 dJIEMEHTA.
[Tepuonnueckuii 3akoH u [lepronnueckas cucrteMa xumuieckux saeMenToB J[. 1. Menneneesa.
XuMUYecKasi OpraHu3alus KUBOU U HEXKMBOW MPUPOIbl. XUMUYECKUN COCTaB siApa, MAHTUH U 3€MHOU
KOpbl. XUMHUYECKHE 3JIEMEHTHI B KJIIETKAX dKUBBIX OPraHU3MOB. MaKpo- 1 MUKPO3JIEMEHTHI.
O0600111eHre CBeICHUI 0 XUMUYECKUX peakiusax. Knaccupukanus XuMHUUECKUX peakluii 1o
Pa3IUYHBIM MPU3HAKAM: «IUCIIO U COCTAB PEATUPYIOIINX U 00pa3yIOIIMXCS BEIIECTBY, «TETUIOBOM

s deKT», «HanmpaBlIeHUEY, «KU3MEHEHNE CTENIEHEeN OKUCIEHUS 3JIEMEHTOB, 00pa3yIOIINX
pearupyoiue BenecTra», «haszay, «Mcroib30BaHue KaTtaau3aTopay. [lonsTie o ckopoctu



XMMHYECKON peakiuu. PakTopbl, BIUAIOIIME Ha CKOPOCTh XUMHUYECKHX peakiuid. KaramuszaTopsl u
katanu3. MTHruOuTopsl. AHTHOKCHUIAHTHI.

Jemouncrpanun. Pazmansie popmel Tadbmuist [. M.MenneneeBa. Moaenu aToMOB JIeMEHTOB 1—-ro
nepuozoB. Mojenb CTpPOCHHS 3eMHOro Irapa (mormepedHbiii paspe3). 3aBHCHMOCTh CKOPOCTH
XUMHUYECKOM pEeaKuu OT IPUPOAbl PEarpyrolIuX BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peakyy OT KOHIIEHTPALMK PEArupyrOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIU OT
IJIOLIA/IA CONPUKOCHOBEHMSI pEAarupyOIIUX BEIECTB («KUIISIIHANA CI0N»).

JlabopaTopubie onbiThl 1. [lomydyenuwe rugpokcujga LHWHKA M HCCIEIOBaHHE €ro CBOMCTB. 2.
MoaenupoBanue noctpoenus Ilepuoanyeckoin cucteMbl XuMuueckux anemeHToB . U.Menaeneesa
JluarnocTuyeckasi KOHTPoJbHas pabora

Tema 1. Metasibl

[Tonoxxenune meramnoB B llepuoamueckoin cucreme xumuyeckux snemeHToB J[. M. Menneneesa.
Mertammnyeckass KpHCTAUIMYECKAash pelIeTKa M MeTalIMdyeckas XuMHudeckas cBsi3b. OOmme
¢usnueckue cpoiictBa MeramioB. CIjiaBel, UX CBOHCTBA M 3HAYCHHE. XUMHUYECKHE CBONCTBA
METaJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE€ B CBETE€ MX IOJIOKEHHUS B DIIEKTPOXUMUYECKOM pAIY
HaIlpsHKEHUH METaJIOB.

Koppo3sus meTtamioB u criocoObr 60ps0bI ¢ Heil. Metamtsl B ipupozae. O0mire crnocoObl UX MOTyYeHHUS.
OO0masi XapakTepHCTHKA IIeJOYHBIX MeTaNI0B. Metauibl B mpupozae. OOmme crmocodbl Hx
nonydyeHusi. Ctpoenue aromoB. lllemounsle MeTtauibl — MpOCThIE BellecTBa. BaxkHeliue
COCTMHEHUS IEIOYHBIX METAINIOB —OKCH/IbI, TUIAPOKCHIBI U COMU (XJIOPHUIbI, KApOOHATHI, CYIb(ATHI,
HUTPATHI), KX CBOWCTBA M IPUMEHEHHE B HAPOTHOM X03s1iicTBe. KasuitHbie y1o0peHus.

O0masi xapakrepucTMkKa 3JeMeHTOB rjaaBHoM mnoarpynmbl Il rpymmei. CTpoeHune aTtoMoB.
[[lenoyHO3eMeNbHbBIE METAJIIIBI — MPOCTHIE BelllecTBA. BaxkHelye coeAMHEHHs! 1IET0YHO3EMENIbHBIX
METaJIJIOB — OKCHJIbI, THIPOKCH/IBI M COJIM (XJIOPHIIBI, KapOOHAThI, HUTPATHI, Cyib(aThl, GocdaTs),
MX CBOMCTBA U NPUMEHEHUE B HAPOJIHOM XO3SHCTBE.

AmomuHuii. CTtpoeHue artoma, (QU3NYECKHE M XHMHUYECKHE CBOWMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHHs aTIOMHHUAS — OKCHJA M THAPOKCHZA, MX aM(OTEpHBIA xapakrep. Baxneimme comm
antoMuHusl. [I[puMeHeHne amoMUHUS U €r0 COCTUHEHU.

Kenaeso. CtpoeHue atoMa, (pu3nyeckre ¥ XUMUYECKUE CBOMCTBA MPOCTOrO BellecTBa. [ eHeTnyeckue
panbl Fe2+ u Fe3+. Baxwneiimme conm xene3a. 3HaYCHUE JKelle3a M €ro COSTUHEHNUH TSl IPUPOIBI U
HapOJIHOTO X0351CTBA.

JemoncTpanmuu. OOpasibl LIETOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpasibl CIUIaBOB.
B3aumopeiictBue pacTBOpoB KUCIOT U cojiell ¢ MeraiuiaMu. I[lonydeHne ruipokcuia antoMUHHUS U
HCCIIE0BAHUE €r0 CBOMCTB. B3aumonencTBue xeies3a ¢ COJIIHONW KUcinoTou. Ilonyyenne ruipokcuion
xesesa (1) u (111) 1 u3yueHne ux CBOWCTB.

IIpakTnueckue padorpl. 1. OcyiecTBiIeHne ENOYKH XMMHUECKHUX MpeBpaiieHuid. 2. [lonyuenue u
CBOWCTBa COEAMHEHWH MeTayuioB. 3. PemieHne SKCreprMEHTAIBHBIX 3a/lad Ha pacro3HaBaHUE U
MIOJIyYE€HUE COEUHEHUI METaJIOB.

KonTtpoabsnas padora Nel no reme : MeTamis»

Tema 3. Hemerasibl

OOmiasi XapakTepuUCTUKa HEMETAJUIOB. TMosoxeHue B Ilepuoaudeckoil cHuCTeME XUMHYECKHX
anemenToB /1. I.Menneneena,

0COOCHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpUIaTeibHOCTh (J0) Kak Mepa «HEMETATHYHOCTH Y, PSJI
30. Kpucramimyeckoe CTPOEHHE HEMETAUIOB — MPOCTHIX BemlecTB. Aiuorponus. Pusnueckue
CBOMCTBa HeMeTaI0B. OTHOCUTENBHOCTh MOHITHI «METAJI» U «HEMETAILD».

Bonopoa. Ilonoxenune Bomopona B llepmoamyeckoid cucreme xuMmuueckux siemeHToB J[. N.
MenpeneeBa. CtpoeHue aroma M MOJIEKyJbpl. PU3NUECKHE U XMMUYECKHE CBONCTBA BOAOPOAA, €TO
MOJIy4YeHHUE U IPUMEHEHHE.

Bona. Ctpoenue woinekynsl. BopoponHas xumuueckas CBA3b. DU3HYECKHE CBOWCTBA BO/IBI.
AHomanuu cBOHCTB BoJbl. ['napodunbHbie U TApodoOHbIE BemecTBa. XUMHUECKHE CBOWCTBA BOJIBI.
KpyroBopot Bombl B mpupoae. Bogoouncrtka. Asparust Boabl. beiToBble (QMIBTpE. MuHEpalbHbIE
BOJbL. JlucTuiinpoBaHHas BoJia, €€ MoJy4eHHe U IPUMEHEHHE.

O0mas xapakrtepucruka rajaoreHoB. Crtpoenue atomoB. IIpocTeie BeliecTBa M OCHOBHbBIE
COEJMHEHUs TaJOreHoB, MX cBoicTBa. Kparkue cBeneHuss o xiope, Opome, ¢Tope M HOJE.
[IpumeHeHne raJoreHoB U UX COEAMHEHUN B HAPOJIHOM XO3SIMCTBE.



Cepa. CtpoeHue aToma, aJlJIOTPOIHS, CBOMCTBA M MPUMEHEHUE poMOmueckoii cepbl. Okcuabl cepsl (1V)
u (VI), ux noaydeHue, cBoWcTBa M mNpuMeHeHue. CepHas KHUCIOTa U €€ COJM, MX MPUMCHCHHE B
HapOAHOM Xx03siicTBe. [IpOon3BOACTBO CEPHOM KUCIOTHI.

A3or. CTpoeHHe aTroMa M MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHHUE, CBOMCTBA,
nojydeHue U npumeneHue. Comu aMMOHUS, UX cBoiicTBa u npuMeHenue. Okcuabl azota (1) u (1V).
A30THas KUCJIOTa, €e CBOMCTBa M NMpUMeHeHue. HUTpaTtbl U HUTPUTHI, MpobdJIeMa UX COJACp)KaHUS B
CeJIbCKOXO03SCTBEHHON POAYKIIUU. A30THBIE YI0OpEHUSI.

®ocdop. CrpoeHnue aroma, auIOTPOIUs, CBOMCTBA 0eloro u KpacHoro (ocdopa, ux NpUMEHEHHE.
OcnoBuble coeaunenus: okcua (ocdopa (V) u oprodbochopnas kucmora, docharel. DochopHbie
y1oOpeHus.

Yraepoa. CtpoeHue aroma, aJuIoTpOIusi, CBOKWCTBa MoauduKammii, mpuMeHenne. OKCUIbI yriiepoia
(1) u (IV), ux cBoiicTBa u npuMeHenune. KapOoHaThl: KaabIUT, COAA, MOTAIIl, KX 3HAYCHHE B IPUPOJIE U
YKU3HH YEJIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTAUIMYECKUH KPEMHMM, €ro CBOHCTBa M INpuMeHeHue. OKcun
kpemuust (1V), ero npupoansie pasHOBHIHOCTH. CHIMKATBI. 3HAYCHUE COCTUHEHUI KPEMHHUSI B KHUBOM
Y He:)KUBOM nipupoje. [IoHsTHe 0 CUIMKAaTHON TPOMBILLIIEHHOCTH.

demoncTpanumn. [lonydyenue u pacriozHaBanue Bojopoia. KauecTBeHHas peakuus Ha raJloreHua-
MOHBIL.. B3anMoeicTBre KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEIBIO.

JlabopaTopubie ombIThl. O3HaKOMJICHWE ¢ cocTaBoM MuHepanbHOW Bombl. 30. CBoiicTBa
pa30aBieHHON cepHON KucaoThl. M3yueHue cBoiicTB ammuaka. Pacmo3naBanue coiieii aMMOHHS.
I'openue pochopa Ha Bozmyxe u B Kucioposie. PacioznaBanue docdaros. 'openne yrist B Kuciopoze.
[lepexon kapOOHATOB B TUAPOKAPOOHATHI.

IIpakTuuyeckue padorsl. 4. Penenne skcriepuMeHTaIbHBIX 3a1a4 1o Teme «[loarpyrmna kuciaopoaay.
5. Ilonydenue, coOupanue u pacro3HaBaHUE Ta30B.

Kounrpoabsnas padora Ne2 no teme : Hemeramibn»

Tema 5. O6001eHHe 3HAHUI 10 XUMHUHM 32 KYPC OCHOBHOI1 11K0.b1. [loaroropka k
rocyaapcreeHHoii urorosoi arrecranuun (I'MA)

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xumuuyeckux dyeMmeHToB /[l. M.MeHnneneesa.
@uU3NUECKUIl CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTAa, HOMEPOB MEPUOAA U TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B MEPUOJAX U TPYIMIax B CBETE MPEACTABICHHUH O
CTPOEHHH aTOMOB 3J1eMEeHTOB. 3HaueHue [lepuoauyeckoro 3akoHa.

Buapl XuMUYECKUX CBA3EH U TUIIBI KPUCTAJUIMYECKUX PENIETOK. B3aMMOCBSI3b CTPOEHHS U CBOWCTB
BEILIECTB.

Kraccudukaiuss XUMAYECKUX PEAKIUi M0 Pa3IUYHbIM MPpH3HAaKaM (YUCI0 U COCTaB PEarupyronux
00pa3yIomuxcsl BEIIECTB; HAJIMYME TPAaHMIIBI pasfena (a3; TertoBoil 3(p¢deKT, N3MEHEHHE CTETeHel
OKHCJICHHSI aTOMOB; MCITOJIb30BaHUE KaTalM3aTopa; HampasjieHne nporekanus). CKOpoCTh XUMUUECKUX
peakuuii U (akTopsl, BAMIONKE HA Hee. OOpPaTUMOCTh XUMUYECKHX PEAKIUi U CIOCOOBI CMEIleHuUs
XUMHUYECKOTO PaBHOBECHS.

[IpocTeie U clioxkHBIE BellecTBa. MeTaibl 1 HeMeTaulbl. ['eHeTuuecKkre psbl MeTalla, HeMeTallla U
nepexoaHoro Meramia. OKCHABI U THAPOKCHABI (OCHOBaHUS, KHUCIOTHI, aM(pOTEpHbIE THAPOKCHIBI),
conu. Ux cocrtaB, kaccudukamus 1 o0IHe XUMHIECKIE CBOMCTBA B CBETE TEOPHH IIEKTPOTHUTHIECCKOM
JTUCCOTTHAITIH.



AHHOTAIMA K pado4eil mporpaMmMe no xuMuu 15 8-9 kiaaccos.

1. MecTto yueOHOro npeaMeTa B CTPYKTYpe OCHOBHOM 00pa30oBaTe/ibHOI POrpaMMbl
[Ipenmer «Xumus» BXOAUT B 00A3aTENbHYIO NpeIMETHYIO 001acTh «OOIIeCTBEHHO-HAYYHBIC
npeamerts». Paboune nporpaMmel o xumuu uis 8-9 kiaccoB paspaboransl nmo IlpeamerHoit
muann  yuyeOnukoB [abpuwensu  O.C. Ilporpamma kypca xumum g 8-9  KkiaccoB
00111€00pa30BaTeNIbHBIX YUPEKICHUH, U31aHHON B cOopHuKe «IIporpamma kypca xumuu s 8-11
KJ1accoB 001ieoOpa3oBarenbHbIX yupexaeHuit», arop O.C. 'abpuensn, Mocksa, [Ipoda, 2018
rof.

HopmaTtuBHasi ocHOBa pa3padoTKu NPOrpaMmbl
Pabouas nporpamMMa o XMMHUH JUIsl OCHOBHOM IIIKOJIBI COCTABJIEHA HA OCHOBE:

e ®depnepanbHblil TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOI'O OOLIETO
o0Opa3oBaHWMsl, YTBEPKACHHBIN MprUKa3oM MUHUCTEPCTBA 00pa3oBaHus U HayKu Poccuiickoi
®enepanuu ot 17.12.2010 Ne 1897

e «O BHECeHMHU U3MEHEHUH B NprKka3 Munucrtepcrsa oopasoBanus u Hayku PO ot 17.12.2010 .
Ne 1897

e «OO6 yTBepxkaeHUH (eepantbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa
OCHOBHOTI'0 00111er0 00pa3oBaHUsA»:

e npuka3 MunoOpuayku Poccun ot 29 nexabpst 2014 r. Ne 1644 u npuxkas ot 31 nexadps 2015 .
Nel577

e Agropckas nporpamma O.C. 'abpuensina, coorBercTByomas deaepalbHOMY KOMIOHEHTY
I'ocynapcTBeHHOro cTaHiapTa oo1ero oopa3oBaHus U J0MyIIeHHOH MHUHHUCTEPCTBOM
obpasoBanus u Hayku Poccuiickoii @eneparuu (O.C. ['abpuensta [Iporpamma Kypca XuMuu
s 8-11 kiaccoB o6meodpazoBatenbubix yupexaenuit / O.C. I'abpuensn. [Iporpamma kypcea
xumun U1 8-11 kimaccoB obmeo0pazoBarenbHbIX yupexaenuid /O.C. 'abpuensH. - M.:
Hpoda, 20131

Hcnonb3yemblie yueOHUMKH:
e 8 xnacc. Xumus. ['abpuensa O.C. M.: [Ipoda, 2016 1.
e 9 xiacc. Xumus. ['abpuensu O.C. M.: [Ipoda, 2017 1.
2. KoamnuecTBo 4acoB 1Jisl peajiu3alliy NPOrpaMMblI
XuMusl B OCHOBHOM mIkose nzydaercs ¢ 8 mo 9 knaccel. 1o 68 1 (2 u B Henenro) B 8-9 kiaccax.
3. Jara yrBep:kaeHusi. Oprasbl U A0JKHOCTHbIE JIMIA, IPUHUMABIINE YYACTHE B
pa3paloTKe, paccCMOTPeHUH, IPUHATHH, YTBEP:KIeHUHN padoyeii NporpaMmabl.
Jannas nporpamma paccmotrpena HallIMO yuureneil ryMaHUTapHOTO U €CTECTBEHHO-
mateMaTnueckoro nukioB [Iporokon Ne 1 ot 27.08.2019. YTBepxnena nupekropom Lkonst TBOY
COII «OLly moc. IMonsxos Iugnosckum B.A.
4. Ileap peanu3aumy NPporpaMMbl.
['maBHBIE 11€7TM OCHOBHOTO 00IIIETO 0OpPa30BaHUS COCTOST B:
1. ¢dopmMupoBaHMM IIETOCTHOTO TMPEJICTABIEHUS O MHpPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0aX AESITeTbHOCTH;
2. TpHOOPETEHUH OMBbITa pa3HOOOPa3HOMN JEATEIbHOCTH, TO3HAHNUS U CAaMOTIO3HAHMS;
3. TOJATOTOBKE K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOpA MHIMBHUIYATHHONH 00pa30BaTEIbHON HIH
npoecCHOHATLHON TPACKTOPHH.
5. Hcnoab3yemble TEXHOJIOTHH.
VY pOoKu XUMHUH [IPU3BAHbI PEATU30BBIBATh TAHHYIO KOHIIETIIIUIO Yepe3 TaKue TEXHOJIOTUU 00YUYeHUs Kak:
- TEXHOJIOTUS IPOOJIEMHOT0 00yUEeHHUS
- TEXHOJIOTUS MCIIOJIb30BaHUS OTIOPHBIX KOHCIIEKTOB
- IPEIMETHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH (TEXHOJIOTUS AUPPEpEeHINPOBAHHOTO 00yUEHMS,
TEXHOJIOTUSI KOHLIEHTPUPOBAHHOTO 00YUEHUS])
- TEXHOJIOTHUSI UTPOBOr0 00yueHHUs (BUKTOPUHBI, KOHKYPCHI, "MO3roBo# mtypM" u T.1.)
- INaJIOTOBbIE TEXHOJIOTUI
- komnbroTepHble TexHonoruu, MKT (npe3zentanuu, Tpanchopmanus TEKCTa, TECThI, MCIOIb30BaHUE
HuTepHeT-pecypcoB, MyJIbTUMEANA OMOINOTEKH IKOJIbI, BHIIOJHEHNUE TBOPYECKUX PabOT)
- COLIMOKYJIBTYPHO-aJalITUBHAS TEXHOJIOT U
- 37I0pOBbecOEeperaroas.
6. TpeGoBaHuUsI K YPOBHIO NOATOTOBKH 00y4YarouXcs.



TpebGoBaHus K pe3yabTaTaM OCBOEHHUSI OCHOBHBIX 00pa30BaTEIbHBIX IPOrpPaMM CTPYKTYPHUPYIOTCS IO
KJTIOYEBBIM 3aJ1auaM 00IIero o0pa3oBaHus, OTPaKAIOIIUM UHAWBUAYalIbHBIE, OOIIECTBEHHBIE U
rOCyJapCTBEHHbIE TOTPEOHOCTH, U BKIIFOYAIOT JIMYHOCTHBIE, METAIIPEIMETHbIE U IIPEAMETHBIE
pe3ybTaThl.

JInuHOCTHBIE pe3yabTaThl 00Y4EHHUsI B OCHOBHOM LIKOJIE BKJIIOYAIOT TOTOBHOCTh U CIIOCOOHOCTb
00yJaromuxcs K CaMOPa3BUTHIO U JINYHOCTHOMY CaMOOIIPEIeNIEHUI0, CHOPMUPOBAHHOCTD X
MOTHBAIMH K 00YUEHHIO U LIeJIEHAIPABICHHON T03HABATEILHOM JeSATEIbHOCTH, CHCTEMbI 3HAUUMBIX
COLIMAJIBHBIX U MEXJIMYHOCTHBIX OTHOILIEHUM, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaKAOLIUX
JMYHOCTHBIE U IPAKJAHCKUE TIO3ULMH B IEATEIBHOCTH, COLIMAIIbHBIE KOMIIETCHIIMH, IIPABOCO3HAHUE,
CIIOCOOHOCTH CTAaBUTH LI U CTPOUTH KU3HEHHBIC IIJIaHBI.

OCHOBHBIE JINYHOCTHBIE PE3YJIbTATHl O0YUEHHS] XUMHHU:

JIuunocmmuuie pezyromamot

— 3HaHME U IOHUMAaHHE: OCHOBHBIX HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMUMU;
TOCTIDKEHHUH B 0071aCTH XUMHH U KYJIBTYPHBIX TPAJAULIUI CBOCH CTpaHBI (B TOM YUCIIC HAYYHBIX);
OO0IIEMUPOBBIX TOCTUKEHUH B 00J1aCTH XUMUH;

OCHOBHBIX IIPUHIMIIOB U NPaBHJI OTHOLIEHUS K IPUPOE; OCHOB 370pOBOr0 00pa3a XKHU3HHU U
3I0pOBBECOEPETAIONINX TEXHOJIOTUI; TIPABUII TOBEJICHHUS B YPE3BBIUAIHBIX CUTYAIHUAX, CBA3aHHBIX C
BO3/JICHICTBUEM PA3JIMYHbBIX BELIECTB; OCHOBHBIX IPaB U 005S3aHHOCTEN IrpakAaHUHa (B TOM 4HCIIEe
00y4aroIerocs), CBsI3aHHbIX C JIMYHOCTHBIM, IPOPECCUOHATBHBIM U KU3HEHHBIM CaMOOIIPEICIICHUEM;
COILIMAJIEHOW 3HAYMMOCTH M COJIEpKaHMsI MPO(ECcCHid, CBI3aHHBIX C XUMUEIH;

— YyBCTBO I'OPAOCTH 3a POCCUMCKYIO XUMHUYECKYIO HAyKy U JOCTHKCHHS YUEHBIX; YBAXKCHUE U
IIPUHATHE JOCTHKEHUN XUMUMY;

11000Bb U OEpeKHOE OTHOIICHUE K MPUPOJIE; YBAXKECHUE M YUeT MHEHUH OKPYKAIOLINX K JTUYHBIM
JOCTUKEHUSIM B U3yUYEHUH XUMUM;

— YMEHME YCTaHABIIMBATh CBS3M MEXY LIEJIbI0 U3YUCHUS XUMUU U TEM, JUIS 4ETO 3TO HYKHO; CTPOUTH
KU3HEHHbIE U NMPO(ECCUOHAIBHBIE IUIaHbl C YYETOM YCIIEIIHOCTH U3YYEHHsI XUMUU U COOCTBEHHBIX
IIPUOPUTETOB.

Memanpeomemmnule pezyibmamaol

— HCIIOJIb30BaHUE PA3INYHBIX UCTOYHUKOB XUMHUECKONW HH(POPMALINK; TTOTyYE€HUE TaKOM
uHpOpMalny, ee aHaJIU3, TOAN0TOBKA Ha OCHOBE 3TOT0 aHajIM3a UH(OPMAIIMOHHOTO MPOIYKTa U €r0
MIPE3CHTALNS;

— NpUMEHEHHE OCHOBHBIX METO/OB MO3HAaHUS (HAOII0A€HUS, SKCIIEPUMEHTA, MOJICTUPOBAHMS,
U3MEPEHUs U T. 11.) Ul U3yYEHHUS] XUMUUYECKHX OObEKTOB,;

— HCIIOJIb30BaHME OCHOBHBIX JIOTHUECKUX OIepaluil (aHanu3a, CHHTe3a, CpaBHEHUs, 0000IeHMS,
JI0Ka3aTeNIbCTBA, CUCTEMATHU3alNH, KJIACCU(PUKALIUU U JIP.) TP U3YUEHUH XUMHUYECKUX O0BEKTOB;
— (hopMynMpoOBaHKE BBIBOAOB M YMO3AKIIOUEHNUN U3 HAOIIOIEHUH U U3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH;

— MPOTrHO3UPOBAHME CBOMCTB BELIECTB HA OCHOBE 3HAHUS UX COCTAaBA M CTPOCHMS, a TAKKE
YCTaHOBJICHHSI aHAJIOTHH;

— (hopMynMpoBaHUE UIEH, TUIIOTE3 U MTyTel MPOBEPKU UX UCTUHHOCTH;

— OmpeJieieHne 1enel 1 3aa4 yueOHOU U UCCIIeI0BATEIbCKOM IeATEeNbHOCTH U IMMyTeH UX
JNOCTHKEHHS;

— PACKpBITHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY COCTaBOM, CTPOEHUEM, CBONCTBAMY,
IIPUMEHEHHUEM, HaXO0KJICHUEM B IIPUPOJIE U MOJIYYEHUEM BAKHEUIINX XUMUUECKUX BEIIECTB;
Ilpeomemmnbwie pe3yromamul

— XMMHUYECKON CUMBOJIMKU: 3HAKOB XUMHUECKUX HJIEMEHTOB, (POPMYJT XUMUYECKUX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEaAKIIU;

— BOXHEHIIMX XMMHUYECKHX MTOHATUM: BEIIECTBO, XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE ATOMHASI M MOJIEKYJISIPHASI MacChl, NOH, KATUOH, AHMOH, XMMUYECKasl CBA3b,
JIEKTPOOTPHULATEIBHOCTD, BAJIEGHTHOCTD, CTEIIEHb OKUCIIEHUS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN
00BEM, PaCTBOPBI, AJIEKTPOJIUTHI U HEAJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs. TUCCOLUAIUS, OKUCIUTENb U
BOCCTQHOBUTEJIb, OKMCIIEHHE U BOCCTAHOBIIEHHE, TEMIOBOH 3(h(heKT peakliuu, OCHOBHBIE TUIIbI PEAKIIUH
B HEOPraHUYECKON XUMHUH;

— (hopMyITHPOBOK OCHOBHBIX 3aKOHOB U TEOPUI XUMHUU: ATOMHO-MOJIEKYJISIPHOTO YUECHHUSI; 3aKOHOB
COXPAHEHHUS MACChl BEUIECTB,

IIOCTOSIHCTBA COCTaBa BellecTs, ABoraapo; Ilepuoguueckoro 3akona JI. 1. Menneneesa; reopun



CTPOCHUS aTOMa U YUCHUSA O CTPOCHHUHU BCIICCTBA, TCOPUHN BHGKTpOJII/ITI/I‘-IeCKOﬁ Aucconranvu U YUCHUA
0 XMMUYECKOUN pEaAKIIHH.
7. Meromabl 1 POPMBI OIICHKH PE3YJIbTATOB OCBOCHHUSI.
C uenbio ONTUMH3AIUHN YUeOHOU A€ATEIbHOCTH YUAIUXCs UCTIONB3YIOTCS CIIEIYIOIINe
(dhopMBI Opranu3anuu yaeOHOTro mporiecca:
- UHOUBUYalbHas paboTa;
- WHAMBUIYAIbHO-TPYNIIOBas paboTa;
- rpynmnoBast pabora;
- pabora B napax;
- HETPaJULIMOHHBIE YPOKHU: YPOK-UCCIEAOBAHUE, YPOK-TIPAKTUKYM, YPOK- CEMUHAD,
YPOK-TIpE3eHTaLUSI.
Texymuit KOHTPOJIb 3HAHUH — MMPOBEPKA 3HAHUN 00YUAIOIIUXCSI YEPEe3 OMPOCHI,
CaMOoCTOSITeNIbHBIE Pa0OThI, TECTUPOBAHKE U T.II. B paMKaX ypokKa.






