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K paboueli mporpamme 1o XUMHH IS 9-ro Kimacca
Craryc 10KyMeHTa
Pabouass mporpamma mo xumuu B 9 kiacce Ha 2020 y4eOHBIi roJ cocTaBiieHa Ha

OCHOBC:

- ®denepanabHOr0 TrOCYAAPCTBEHHOTO O0pPa30BaTEIBHOrO CTAaHAApTa OCHOBHOIO OOILEro
o0pa3oBaHMs, YTBEP)KIEHHOTO NpUKa3oM MuHHCTEpCTBa oOpa3oBaHus W Hayku PO (ot
17.12.2010r. Ne 1897);

- TIpumepHO# OCHOBHOM 00pa30BaTEIILHON MPOTPaMMBbI OCHOBHOTO O0IIIET0 00pa3oBaHus;

- aBTOPCKOW 00Opa3oBaTeNbHOW TPOrpaMMbl Kypca XUMUHM 1 8—9  KiaccoB
o0mieo0pa3oBaTebHBIX yupexkaeHui (06a30Bbiit ypoBens) [["abpuensa O.C. IIporpamma kypca
xumun g 8 — 11 kimaccoB obmeoOpa3oBatenbubix yupexaenuit / O.C. I'abpuensH. — M.:
Hpoda, 2016. — 78 c.].

- npukazoM MunoOpHayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMM HW3MEHEHUU B
dbenepanbHBIA TOCYIapCTBEHHBIA 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO OOIIET0 0Opa30BaHMSI,

yTBEpPkKACHHBIN pUKa3oM MuHHCTEpcTBa 00Opa3oBanus U Hayku Poccuiickoit @eneparuu ot 17

nexadpst 2010 r. Ne 1897y,

MecTo XMMHUM B y4eOHOM ILJIaHe JIMLest

Pabouas mporpamma muann YMK Xumus (9 knacc) pazpadorana B coorserctBuu ¢ @I'OC
OCHOBHOTo 00miero obpazoBaHMs. XMMHUS B OCHOBHOHM WIKOJe U3y4yaeTcs ¢ 8 mo 9 Kiacchl.
Oob1ee unciao yueOHBIX YacoB 3a 2 rofa ooyueHus — 136, u3 Hux 68 (2 u B Hezeno) B 9 kiacce.
Pabowass mporpaMma 1O XWMHUHM: KOHKPETH3UpPYET TONOKeHusT DyHIaMEeHTaIbHOTO sjpa
coZiepKaHusl OOy4YeHMs XUMHHM C Y4ETOM MEXKIPEIMETHBIX CBsi3eH Y4eOHBIX IpPEIMETOB
€CTeCTBEHHO-HAyYHOTO  IMKJA; OINpENeNsIeT  IOCIEeJOBATEIbHOCTh  W3YYEHHUS  eIWHUII
cojiepKaHusl O0y4eHUs XUMUU U GOPMUPOBaHUS (Pa3BUTHA) OOIIMX YUEOHBIX U CTIEHU(PUUECKUX
MPEIMETHBIX YMEHUH; JaeT OPUEHTUPOBOYHOE pacrpesiesieHne yueOHOro BpeMeHH 1o paszzenam
Y TeMaM Kypca B MOJJAIbHOCTH «HE MEHEe».

CopneprkaHue nporpaMMbl HaIpaBJIeHO Ha OCBOCHHME 3HAHUH M Ha OBJIAJICHUE YMEHUSIMHU
Ha 0a30BOM ypOBHE, U4TO COOTBETCTBYyeT OOpa3oBaTenpHOUM mporpamme nuiies. OHa BKIIOYAET
BCE€ TEMBI, MPETYCMOTPEHHBIE (pe/iepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus IO XMMUU M aBTOPCKON POTpaMMOil yueOHOTo Kypca.
[Iporpamma kypca «XuMHUN» TOCTPOEHA HA OCHOBE CHUPAIBHON MOJIEIH, ITPEAYCMAaTPUBAOIIEH
MIOCTENIEHHOE pa3BUTHE U YIJIyOJIeHHEe TEOPETUUYECKUX MPEJACTaBICHUNA TMpH JIMHEHHOM

O3HAaKOMIJICHHUHU C SMITUPUIYCCKUM MATCPUATIOM.



Pacuiupenus ueseil M 3a1a4 npy U3y4eHUH MIpeaMeTa B paboyeid mporpamMmme 1o CpaBHEHUIO C

aBTOPCKOM IMpOrpaMMoii 3a CYET BBEICHUS PErHOHAIBHOIO KOMIIOHEHTA HE MPOU30IILIO0, TaK KaK
9achl PETHOHAILHOTO KOMITOHEHTA Ha 00y4YeHHe XUMUU B 9 Ki1acce 0a3MCHBIM y4eOHBIM TUIAHOM
I'bOY nunes Ne344 Hesckoro paiiona Cankt-IleTepOypra He Ipe1ycCMOTPEHBI.

OO0ocHOBaHME OTJMYHUTEJbHBIX 0COOEHHOCTEH paboyell NpPOrpaMMbl IO CPABHEHUIO C

ABTOPCKOM IPOrPaAMMOM.

B pesynbrate comocraBieHus pabodyed M aBTOPCKOW NpOrpaMM HE BBISBICHO
pacxokJeHus B pACIpPENEICHUM 4YacoB, OTBOJUMBIX HAa H3Y4YEHHE KIIIOYEBBIX TEM Kypca.
Temarnueckoe MmIaHUPOBAHNE ABTOPCKOM MTPOrPaMMBI IPEAIIOIaraeT MUHUMAJIBHOE KOJIMYECTBO
YPOKOB XHMMHUU B Hememo — 2 yaca. B 2019-2020 yuebnom romy — 34 y4eOHBIX HeAenw,

ciliefoBaTeabpHo, 68 yacos.

O01asg XapakTepUCTHKA VIeOHOr0 mpeaMera

B cootBeTcTBUU C q)eI[epaHLHLIM roCcyaapCTBCHHBIM O6p330BaTCJ'IBHBIM CTaHJapToOM
OCHOBHOT'O O6HI€FO O6pa30BaHI/I$[ ydyamuecsa OOJIDKHBI OBJIAACTb TAKWMMH ITO3HABATCIbHBIMU
y‘le6HBIMI/I HCﬁCTBHHMH, KaK YMCHHUC (I)OpMy.]'II/IpOBaTB HpO6J’I€My " THUIIOTE3Yy, CTABUTH LCIHU U
3aladud, CTPOUTH ILIAHbI AOCTHXKCHHA ueneﬁ U PCIICHUA ITOCTABJICHHBIX 3a/a4d, IIPOBOIUTDH
OKCIICPUMCHT M Ha €ro OCHOBC [ACJIaTb BbIBOJAbBI W YMO3AKIIOYCHHA, IMPCACTABIATL HUX U
OTCTanuBaTh CBOKO TOYKY 3pPCHUA. KpOMe OTOro, ydamuecs MOOJDKHBI OBJIAACTbh IIPUCMAaMU,
CBJA3aHHBIMU C ONPCACICHUEM TMOHSTHM: OrpaHu4uBaThb HX, OIMHUCBIBATH, XAPAKTCPU30BATH U
CpaBHHBATD. CHC}IOB&TCJ’IBHO, npu HU3y4€HUU XUMHUHU B OCHOBHOM IIIKOJIE ydamuecs AOJIKHBI
OBJIaJICTDH y‘-I€6HI)IMI/I I[Cf/iCTBHHMI/I, MO3BOJIAIOIIUMH UM JOCTHUYDb JIMYHOCTHBIX, MPEAMCTHBIX W
MCTAIIPEAMCTHBIX 06pa3OBaTeJ'H:>HLIX PE3YyJIbTATOB.

B mnpenMerax eCTECTBEHHO-MAaT€MaTH4YeCKOrO0 IUKJIA BEIYILYHO pOJb  HUIPAET
MO03HABaTeNbHAsl AESITEIbHOCTh U COOTBETCTBYIOIINE €1 O3HaBaTelbHbIE yueOHble neiicTBus. B
CBSI3M C 9TUM, OCHOBHBIMHM 1eJISIMH 00y4eHUs] XUMUU B OCHOBHOM IIKOJIE SIBJISIOTCS:

1) ¢dopmupoBaHUEe Y 00y4arOIUXCs YMEHMs BUAETh M MOHHMMAaTh LIEHHOCTb 0Opa3oBaHu,
3HQYMMOCTh ~XMMHUYECKOTO 3HAaHMA JUIsl KaXJIOro 4YellOBeKa HE3aBUCHMO OT  €ro
npoeCCUOHATbHON  /IEATENIbHOCTH; yMEHHs pa3inuyarh (akTbl M OLIEHKH, CpaBHHUBATb
OLICHOYHBIE BBIBOJIbI, BHJAETh HX CBA3b C KPUTEPHUSIMH OLEHOK U CBA3b KPUTEPUEB C

OIpeJNIeIeHHOW CHUCTeMOH IIeHHOCTeH, (OpMYyIMpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

2) (dbopMupoBaHHE Yy 00YyYarOIIMXCS 1IETOCTHOTO MPEJICTaBICHUS O MHPE U POJIM XHMHUU B
CO3JIaHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHbBI MHUPA; YMEHHS OOBACHATH OOBEKTHI U
IIPOLIECCHI  OKPYKAIOIIEH JNEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOW, KYJIbTYpPHOM,
TEXHUYECKOM Cpelbl, HCIOIb3ysAd 1 3TOTO XUMHUYECKHE 3HaHus; 3) mnpuolOpeTeHue
00y4aroIMMHUCs ONbITa pa3HOOOpa3HON AEATENbHOCTH, TIO3HAHUS U CaMOIO3HAHUS; KIFOUEBbIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE /IS pa3IMuHbIX

BUJIOB ACSTENBHOCTU: PEHICHUs MpoOsieM, IPUHATUS PELICHMI, TOUCKa, aHaIn3a U 00paboTKu



uHpOpMalMY, KOMMYHUKAaTHBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHHUH, COTPYIHHYECTBA,

0e301macHOTO 06paH_[€HI/I$I C BEIIECTBaMH B HOBCCHHGBHOﬁ JKHU3HU.

3amayamMu u3ydeHnsi y4eOHOro npeamera « XuMus» B 9 kiacce sBISIIOTCS:
yueOHbIE: dbopMUpOBaHHE  CHCTEMbl  XMMHYECKHX  3HAHUH  KaKk  KOMIIOHCHTa
€CTECTBEHHOHAYYHOU KapTHUHBI MUDA;
Pa3BUBAKOILIME: PA3BUTUE JIMYHOCTH OOYYAIOLIUXCS, UX HMHTEIUICKTyaJIbHOE W HPABCTBEHHOE
COBEpIICHCTBOBaHKE, (DOPMHUPOBAHUE Yy HUX T'YMAaHUCTUYCCKUX OTHOIICHUN M IKOJIOTUYECKH
11e1eco00pa3HOro MoBeJAeHMs B ObITY U B TPYIOBOM IEATEIILHOCTH;

BOCHUTATeNbHbIE: (OPMUPOBAHWE YMEHHH Oe30macHOro oOpaimieHusi ¢ BelIeCTBaMH,
WCTIOJIb3yEeMBbIMHU B TIOBCETHEBHOW JKM3HU; BEIPAOOTKA TOHUMAHHS OOIECTBEHHON MOTPEOHOCTH
B Pa3BUTHUU XUMUH, a TakKe (POpMHUpPOBAHUE OTHOIICHUS K XMUMHUU KaK K BO3MOXHOW 00JiacTu
OyaymIel MPaKkTUICCKOU NeSTSIILHOCTH.

[Tpu oT6Ope coneprkanus, KOHKPETHUIUPYIOIIETO MPOTrpaMMy, YUUTHIBAJIOChH, YTO TMepe] 00ImUM
00pa3oBaHHEM HE CTOUT 3aj/1aya Mpo(ecCuOHaTbHON MOATOTOBKH 00YJarOIIXCsl. DTO
OTIPENIeNINIIO TIOCTPOCHHE Kypca KaK OOMIEKyIbTYPHOT O, HAIIPABICHHOTO, IPEXK I BCETO Ha
(dbopMUpOBaHKE U Pa3BUTHE UHTEPECA K U3YUEHHUIO XUMUHU. YUTEHa OCHOBHAsI 0OCOOEHHOCTh
MOJIPOCTKOBOT'O BO3pacTa — Hayajo Mepexo/ia OT JETCTBA K B3POCIOCTH, KOTOPbI
XapaKTepU3yeTcsl pa3BUTHEM MTO3HABATENIBHOM cephl.

Ha srane ocHOBHOrO 00111€T0 CpelHEro 00pa30BaHUs MPOUCXOAUT BKIIIOUEHHE 00ydaromuxcs B
MPOEKTHYI0 U HCCIEA0BATENbCKYIO JESTENbHOCTb, OCHOBY KOTOPOM COCTaBIISIIOT TaKue
YHHUBEpCaJbHble YyueOHBIE NEHCTBHUS, KaK YMEHHE BHUAETb MpPOOJIEMbI, CTaBUThb BOIPOCHI,
KJIacCU(UIUPOBATh, HAOIIO1AaTh, IPOBOJIUThH SKCIIEPUMEHT, J€JIaTh BBIBOIBI U YMO3AKIIOUEHHUS,
OOBSICHATB, J10Ka3blBaTh, 3alllMINATh CBOM HJIEH, JaBaTh omnpeneneHus mnoHsaTusMm. Crona ke
OTHOCSITCSI TIPUEMBI, CXOAHBIE C OINPEACICHUEM TIOHATUMN: OINHUCAaHUE, XapaKTEPUCTHKA,
pa3bsCHEHUE, CpaBHEHHE, paziuueHue. DOpMHUpPOBAHHE OSTUX YHUBEPCAIbHBIX Y4EOHBIX
JNEUCTBUM HAYMHAETCAd €€ B HA4YaJIbHOM IIKOJIE, @ B KypC€ XMMHUU OCHOBHOW IIKOJIBI
MPOUCXOJUT MX pPAa3BUTHE M COBEPLIEHCTBOBaHHE. B CBSI3M C 3TUM pe3epBHBIE Yachl
IUTAaHUPYETCS MCIONb30BaTh Ha (OpPMHUpOBAHME U pa3BUTUE YMEHHM NPOEKTHOM U
UCCIIEIOBATENIbCKOW  IETETbHOCTH, YMEHUE BHUJIETh MpOOJEeMBbI, JedaTh BBIBOJABI U

YMO3aKJIHOYCHU.

Pe3ynbTaThl OCBOCHHSI KypCca XUMHH

HpI/I HN3YUCHUHU XHMHUHU B OCHOBHOH IIKOJIE OO€eCIeYnBaeTcs JOCTHXKCHHUE JIMYHOCTHBIX,

MCTAIPECAMCTHBIX U TPCAMETHLIX PE3YJIbTATOB.

JIu4HOCTHBIE:
* B [IEHHOCTHO-OPUEHTAIMOHHOM chepe — YyBCTBO TOPJOCTH
3a POCCUICKYIO

XUMHUYECKYIO HayKy, T'YMaHHU3M, OTHOLIEHUE K TPYAY, UEICYCTPEMIICHHOCTD;



* (¢opMupoBaHHE LIEHHOCTH 3JJOPOBOTO M 0E30MacCHOTO 00pa3a >KU3HH, YCBOCHHUE MPaBHII
WHJIMBUIYAIBPHOTO M KOJUIGKTHBHOTO OE€30MAaCHOTO IOBEJCHUS B UYPE3BBIYANHBIX CHUTYaIUsX,
YTPOKAIOMINX JKU3HU U 3JJ0POBBIO JIFOJICH;

* B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIICH
00pa3oBaTeNbHON TPACKTOPHH;

* B IO3HABATEIbHON (KOTHUTHUBHOHW, MHTEIUICKTYaJIbHOW) cepe — YMEHHE YIpPaBIsATh
CBO€il IT03HABATEIBLHOM IEITEILHOCTRIO.

* (opMUPOBaHHE OCHOB DKOJOTHYECKON KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBILIUICHUS, Pa3BUTHE OIbITA HKOJIOTHYECKH OPUEHTUPOBAHHOMN
pedIICKCUBHO-OIICHOYHOW W TMPAKTUYCCKOU NEATCIIbHOCTH B JKM3HCHHBIX CHTYAIIHSIX.
MeranpeaMeTHbIE:

* YMEHHE CaMOCTOSATEIIbHO ONpENeNsATh LU CBOEro OOy4YeHUus, CTaBUTh W
dbopMynupoBath i cedsi HOBbIE 3a/1auu B yu&0e U MO3HABATENbHOMN J1eATEIbHOCTH, Pa3BUBATh
MOTHUBBI U1 HHTEPECHI CBOCH M03HABATEIBLHOMN JCATEIBPHOCTH,

* yYMEHHE CaMOCTOSTEJIbHO TIUIAHUPOBATh IYTH JOCTHKCHHUS ILIeJied, B TOM YHCIE
albTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Harbosee 3 (HeKTUBHBIEC CIIOCOOBI PEIIeHUs YUeOHBIX U
II03HABATEIILHEIX 3a/1a4;

* yMEHHE COOTHOCHTH CBOHM JICUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEM JESITEIIBHOCTU B TPOLIECCE OCTHKEHUS Pe3yibTaTa, ONPENENsITh CIOCOOBI
JEHCTBHUI B paMKax MPEANOKEHHBIX YCIOBUN M TPpeOOBaHMIA, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaluEH;

* yMEHHE OIEHHWBATh MPABUJIBLHOCTh BBIOJIHEHUS Y4YeOHOW 3a7auM, COOCTBEHHBIC
BO3MOXXHOCTHU €€ PELICHHUS;

* BIAJCHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, PUHSITHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOU U MO3HABATEIHLHOU JIEATETLHOCTH;

* yYMEHHE ONpeNeNATh TOHATUSA, CO37aBaTh OOOOIIEHUS, yCTaHABIMBATh aHAJOTHH,
KJIaCCU(UIIUPOBATH, CAMOCTOSTEIFHO BBIOMPATh OCHOBAHHS W KPUTEPHUH I KilaccU(HKAIMH,
YCTaHABIIMBATh TMPUYUHHO-CICJICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE pacCyXKIeHHUe,
YMO3aKJII04eHNe (MHIYKTUBHOE, JETYKTUBHOE U M0 aHAJIOTUH) U JeNIaTh BBIBOJIBL;

* yYMEHHE CO3/aBaTh, MPUMEHSTh U MPeoOPa30BBIBATH 3HAKU U CHMBOJIBI, MOJIETTH U CXEMBI
JUISL pellieHusl yueOHBIX U MTO3HABATEIbHBIX 33/1a4;

* yMEHHE OPraHW30BHIBaTH Y4eOHOE COTPYJAHHYECTBO W COBMECTHYIO JACSTEIHHOCTH C
VYHUTEJIEM M CBEpCTHUKAMU; paboTaTh HHIUBUYaIbHO U B TPYIIE: HAXOAUTH O0IIee pEeIICHUE H
pazpemats KOHGIUKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMN U y4€Ta UHTEPECOB; (DOPMYITHPOBATH,

apryMEHTUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;



* YMEHHME OCO3HAHHO HCIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJayeci
KOMMYHHUKAITUW I BBIPAKCHUSI CBOUX UYYBCTB, MBICICH W MOTPEOHOCTEH; IJIAHUPOBAHUS H
pEeryJIsiiMyA CBOEU NESITENBbHOCTH; BIAJECHUE YCTHOM M NMUCbMEHHOW PEYBI0, MOHOJIOTMYECKOMN
KOHTEKCTHOM PEYbIO;

* (¢dopmupoBaHME ¥  pa3BUTHE KOMIIETGHTHOCTH B  OOJAaCTH  HWCIOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

* (QopMUpOBaHHWE M Pa3BUTHE JKOJOTUYCCKOTO MBIIUICHUS, YMEHHE MPHUMEHSATH €ro B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOW, COLMAIBHOM TpakTHKE U  HpodecCHOHATBHOM
OpHUEHTAIIUH.

IIpeamerHsle:

1.B no3naBarenbHoii cepe:

¢ JlaBaTb OIPCACIICHUA HN3YYCHHBIX MMOHATUM: «XUMUYECCKUMN JJIEMEHT», «aTOM», «HOH»,
«MOJICKYJIa», «IIPOCTBIC U CJIOKHBIC BCUICCTBA», KBECIICCTBO», «XUMHNYCCKAA (bOPMy.Ha)),
«OTHOCHUTCIIbHAsl aTOMHAasg MaccCa», «OTHOCUTCJIbHAA MOJICKYJIApHAss MaccCa», «BaJICHTHOCTH»,
«CTCIICHb OKHUCIICHUA», «KPHUCTAJUIMYCCKAs PCHICTKA», «OKCHAbID», «KHCJIOTbI», «OCHOBAHHI,
«COJIN», <<aMCbOTepHOCTI)», CUHAOUKATOP», «HepI/IOI[I/I‘ICCKI/If/'I 3aKOH, «IIEpHUOANYCCKasa
Ta6JII/ILIa>), «HU30TOIBD», «XUMHYCCKasd CBA3b», <«QJICKTPOOTPHULIATCIBHOCTE», «XUMHWYCCKAA
peaKuusdg», XUMHNYCCKOC YpaBHCHUCY, «(T'CHETHYCCKasa CBA3b», «OKHUCIICHHUC),
«BOCCTAHOBJICHUC», <QJICKTPOJIUTHYCCKAA AUCCoOnUanus», «KCKOPOCTb XUMHUYECKOU pPECaKIuu»,

* omucarb JEMOHCTPAlMOHHBIE M  CaMOCTOSATEIIBHO  IIPOBEACHHBIE  XUMHUYECKHE
JKCIIEPUMEHTBI;

* ONMCHIBaTh M Pa3IM¥aTh MU3YYECHHBIC KJIACCHI HEOPraHUYECKUX COEAMHEHHUH, IPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIUH;

*  KJacCCU(PUUMPOBATh U3YUYEHHBIE OOBEKTHI U SBJICHUS;

e JenaTh BBIBOABI M YMO3AKJIIOUEHUS U3 HAOMIOACHUH, H3YyYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 AHAIOTHH CO
CBOMCTBAMH U3yYCHHBIX;

*  CTPYKTYpPHPOBAaTh U3YYEHHBIH MaTepuaa U XUMHUYECKYI0 MH(POPMAIHUIO, MOTYYCHHYIO U3
JIPYIUX UCTOYHUKOB;

*  MOJEJIHMPOBATh CTPOECHUE aTOMOB DJIEMEHTOB 1-3 MEpPHOIOB, CTPOEHUE MMPOCTHIX MOJIEKYIT,

2. B 1eHHOCTHO — OpHEeHTAIMOHHOII cepe:
* aHATU3UPOBATh W OIEHUBATH TOCIEACTBUS IS OKpPYKAlIIeHd cpeabl OBITOBOW U
MTPOM3BOJICTBEHHOH JCATEIIPHOCTH YEIOBEKa, CBA3aHHOM C IMepepaboTKON BEIIECTB;
3. B TpynoBoii cepe:
b HpOBO}II/ITL XHMI/I‘—ICCKI/IfI 3KCHepI/IMeHT;

4. B cdepe 0e30MacCHOCTH KU3HEAEATEIHLHOCTH:



¢ OKa3bIBATh IICPBYIO IIOMOIIL ITPHU OTPABIICHHUAX, OXKOI'aX U I UX TpaBMaX, CBAA3aHHBIX C
b 2

BelIeCTBaMU U Ja00OpaTOPHBIM 000PYIOBAHHEM.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs:

BbINyCKHUK HAY4YUTCS:

* ONUCHIBaTh CBOWCTBAa TBEPABIX, JKUIKUX, Tra3000pa3HBIX BEUIECTB, BBIACHAS HX
CYLIECTBEHHbIE PU3HAKHY;

* XapaKTepU30BaTh BEILIECTBA II0 COCTaBy, CTPOCHHUIO M CBOMCTBAM, YCTAaHABJIMBATH
MPUYHUHHO-CJIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

* pacKpblBaTb CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATUH  «aTOM», «MOJIEKYJay,
«XUMHUYECKHH DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BaJCHTHOCTHY,
WCTIOJB3Ys 3HAKOBYIO CUCTEMY XHMHU;

* u300pakaTh COCTaB MPOCTEUIINX BEHIECTB C IMOMOIIBIO XHUMHUYECKUX (QopMyl U
CYUIHOCTh XMMHYECKHUX PEaKIHi C TOMOIIbI0 XUMUYECKUX YPaBHEHU;

¢ BBIYHCIIATE OTHOCHUTCIIBHYIO MOJICKYIAPHYIO W MOJJAPHYIO MAaCChl BCHICCTB, a TaKXKEC
MacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTAa B COEOUHEHHUSX JJS OLEHKUM HUX MPaKTHUYECKOU
3HAYUMOCTH;

¢ CpaBHUBATH I10 COCTaBYy OKCHUJbI, OCHOBaHU, KUCJIOTBI, COJIU,

* KJaccu(UUIUPOBATh OKCHUJIBI U OCHOBAHHUS IO CBOWCTBAM, KUCIIOTHI M COJIU 110 COCTAaBY;

* I0JIb30BaTHCS TAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON MOCYI0M;

¢ MIPOBOJUTH HECIOXHBIC XUMHNYCCKHUEC OIIBITHI U Ha6J'IIOI[€HI/I$I 3a U3MCHEHUSIMH CBOWCTB
BELIECTB B IIpOllecC€ MX NPEBpalleHUid; coOMoAaTh IMpaBWila TEXHUKU OE30MACHOCTH IpH
MIPOBE/ICHNH HAOJIIOICHUI U OIBITOB;

¢ pas3in4arb OKCICPHUMCHTAJIBHO KHCJIOTBI U HIéJ'IO‘-II/I, MOJIB3YACh HHAUKATOpaMHU,
OCO3HaBaTh HEOOXOAMMOCTh COOJIOJEHHUS Mep OE30MaCHOCTH MpU OOpaIEHUH C KUCIOTaMU U
HIETI0YaMH.

* packpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menpaeneesa;

* ONMCHIBATh M XapakTepU30BaThb TaOMUUHYI0O (OpMy MEpUOIUYECKOH CHUCTEMbI

XHUMHUYCCKHUX JJICMCHTOB,



XapaKTepU30BaTh COCTAB ATOMHBIX SAEP M PpacHpelelieHHE Yucia DIJIEKTPOHOB IIO
JNIEKTPOHHBIM CJIOSM aTOMOB XHUMHYECKMX JJIEMEHTOB MAJbIX II€PUOJOB IEPUOAHYECKOU
CUCTEMBI, a TAKIKE KAJIUSI U KaIbLUs;

* pa3nuy4arh BUJBI XUMHUYECKOMW CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJCHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* n300pakaTh SJIEKTPOHHO-HMOHHBIE (OPMYIBI BEIIECTB, OOPa30BaHHBIX XWMHYECKUMHU
CBA35IMU Pa3HOIO BUJA;

* BBIABIIATH 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOCHHS MX KPUCTAJUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKTepHU30BaTh XHMHUYECKHE DJIEMEHTBl M HMX COCIMHEHHMS Ha OCHOBE IIOJIOKCHUS
3JIEMEHTOB B MIEPUOIUYECKON CHCTEME U OCOOEHHOCTEN CTPOEHMSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHYECKOE 3HAUYEHUE MEPUOJUYECKOrO 3aKOHA U
NEePUOINYECKON cucTeMbl XuUMHUYeckux siemeHToB J[. V. MenpaeneeBa; * OOBSCHATH CYTh
XUMHAYECKHX TPOILIECCOB U MX MPUHIMITHAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBATh IIPU3HAKU U YCJIOBUS IPOTEKAHNUS XMMHUUECKUX PEAKLIM;

* YCTaHABJIMBATH IPHHAUIEKHOCTb XMMHMUYECKON pEaKUUU K ONpPENEIEHHOMY THILY IO
OJIHOMY W3 KJIacCU(PHUKAIMOHHBIX MPU3HAKOB: 1) MO YUCIYy U COCTAaBY MCXOJHBIX BELIECTB U
IPOAYKTOB peakuuu (peakiuu COEAMHEHUs, pa3JIOXKeHMs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOLIEHHUIO TEJIOThl (PEaklMu SK30TepPMUYECKUE U IHAOTEPMHUUECKHE); 3)
1o U3MEHEHUIO cTeneHen OKHUCJICHUS XUMHAYECKUX 3JIEMEHTOB (peakuuu
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIE); 4) MO0 OOpaTUMOCTH Ipolecca (peakiuu oOpaTHMble U
HeoOpaTUMBbIE);

* COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTUYECKON NHCCOLMALMM KHUCIOT, LIEJIOYEH, COJEH;
NOJIHBIE WM COKpall€HHble  HOHHBIE  YPAaBHEHHUS  peakiuii  oOMeHa;  ypaBHEHUS
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUM;

* IMPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHX peakiuil o Gopmyiaam/Ha3BaHUSIM HCXOJHBIX
BEIIECTB; ONPEEIIATh HCXOJHBIE BEIIeCTBA IO (hopMysIaM/Ha3BaHUSAM MPOILYKTOB PEaKIUH;

* COCTaBJIATH YPaBHEHMs PEAKIMM, COOTBETCTBYIOLINX IOCIEI0BATENBHOCTH («LETIOYKEN)
MIPEBPAIICHUI HEOPraHUYECKUX BEUIECTB PA3IMYHBIX KIACCOB;

* BBIABJIATH B IPOILECCE SKCIIEPUMEHTA NPU3HAKH, CBUIECTEIBCTBYIOIIME O IMPOTEKAHUU
XUMHYECKOHN pEaKIvy;

* IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MAaCCOBOU JI0JIEW paCTBOPEHHOIO BEILECTBA;

* OINpENENsATh XapakTep Cpelbl BOJIHBIX PACTBOPOB KHMCIOT M IIEIOYEH MO HU3MEHEHUIO

OKpaCKU MHAUKATOPOB;



* NPOBOJUTH KAYECTBEHHbIC PEAKLUH, MOATBEPKIAIOIINE HAMYUE B BOIAHBIX PacTBOpPAX
BEIIECTB OTAEIbHBIX HOHOB

* ONpeNeNsITh TNMPUHAICKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY M3 H3YYCHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUTBI, OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYITBI BEIIECTB 10 X HA3BAHUSM;

* OMNpEIeNsITh BAJICHTHOCTh U CTCTICHh OKMCIICHUSI 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJATH (HOPMYJIBI HEOPTAHUYECKUX COCAMHECHUN MO BaJCHTHOCTSM M CTEMEHSIM
OKUCJICHUS SJIEMEHTOB, a TAK)KE 3apsAiaM UOHOB, YKa3aHHBIM B TaOJIHIIC PACTBOPUMOCTH KHUCIIOT,
OCHOBAaHUH M COJICH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MCHCHHS (PM3MUSCKUX U XUMHYCCKHX CBOHCTB IMPOCTHIX
BEIIECTB (METAJJIOB M HEMETAJIOB) M HX BBICHIMX OKCHIOB, OOpPAa30BAHHBIX AJIIEMEHTaAMHU
BTOPOTO M TPETHETO MEPUOJIOB;

Ha3bIBaTh O0IIME XUMHUECKHE CBOMCTBA, XapaKTepHbIE JJIsl TPYIIN OKCUIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3plBaTh OOIIME XHMMHYECKHE CBOMCTBA, XapakTEpHBIC I KaXKIOrO U3 KIACCOB

HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* NIPHUBOJWUTH  MPUMEPHI peaKIuii, MOATBEP)KIAIONINX ~ XUMHUYCCKHE
CBOMCTBA

HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUI U COJIEH;

* ONpEIENsTh BEIIECTBO-OKUCITHTEIh u BEIIIECTBO-BOCCTAHOBUTEITh B
OKHUCJIUTEIHbHOBOCCTAHOBUTEIHHBIX PEAKIINAX;

* COCTaBJIATH OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIN OanaHC (A7 M3YYEHHBIX peakiuil) 1o
MIPEJITIOKEHHBIM CXeMaM PEaKITnii;

* TMPOBOJUTH JIAOOPATOPHBIC OIBITHI, TIOTBEPIKIAFOIINE XHMHUESCKAE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEIIIECTB;

Boinycknuk nonyuum 603M0MCHOCHLL HAYYUMBCA:

* 2PAMOMHO 0OPAUAMBCA C BEUECNBAMU 8 NOBCEOHEBHOU IHCUSHU,

*  0CO3HABAMb HEOOXOOUMOCIb COONIVOEHUS NPABUTL IKOJI02UHECKU O€30NACH020 N0BEOeHUs
8 OKpYHcalowell NPUpooOHoU cpeoe;

* NOHUMAMb CMbICT U HeoOXO00UMOCMb COON0O0eHUsT NPeOnUCaHUll, Npeoiazaemvix 6
UHCMPYKYUSX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNONL308aMb  NPUOOPEemEHHble  KNIoYegble KOMNEeMEeHMHOCMU NpU  8bINOJIHEHUU
UCCe008aMENbCKUX NPOEKMO8 NO U3YYEHUIO C8OUCME, CNOCOO08 NONYUeHUs U PACNO3ZHABAHUSL

eewecme,



* passueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOIb3Y CPeoCcmed YCMHOU U
NUCOMEHHOU KOMMYHUKAYUU Npu  pabome ¢ MeKCmamu YyeOHuKa u OONOJHUMENbHOU
JUMepamypou, CnpasoOyHbIMU MAOIUYAMU, NPOSAGTSMb 20MOBHOCHb K V8AICEHUI0 UHOL MOYKU
3peHUs npu 0OCYHCOeHUU Pe3yTbmamos 8bINOJIHEHHOU pabomul;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Bewecmeax U XUMUYeCKUx npoyeccax,
KpUmu4ecku OMHOCUMbCS K NCeBOOHAYUHOU UHOpMayuu, Heo0OpoCcoO8ecmHoOU peKiame,
Kacaowecs UCNOIb308AHUS PA3TUYHBIX 8eUjeC.

* 0CO3HABAMb 3HAYEHUE MEOPEeMUEeCKUX 3HAHUL OJi NPAKMUYecKou OesimelbHOCHmU
yenoeexa,

* onucvl8ams uzyueHHvle 00bEeKMbl KaK CUCMEMbL, NPUMEHSISL I0SUKY CUCIEMHO20 AHANU3A,

* NpUMeHsMb 3HAHUL O 3AKOHOMEPHOCHIAX NepPUoOUdecKol CUCmemMbl XUMUYECKUX
NEeMEeHMO8 01 00BACHEHUS U NPeOBUOEHUS CBOUCME KOHKPEMHbBIX 8eUiecma,

* passuseamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YeryOneHus 3HaHull 00
UCMOpUU CMAHOBAEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepuoouteckKo20 3aKOHA KaK
00HO20 U3 BAJNCHEUUUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUICCHUAX HAYKU U
MEXHUKU.

* COCmMaesnsmb MOJIEKYIsAPHble U NOJIHble UOHHble VPABHEHUS N0 COKPAWEHHBIM UOHHbIM
VPABHEHUSIM,

* npueoOUMb NpuMepvl peakyull, NOOMEEPIHCOAIWUX CYUeCMBOBAHUE B3AUMOCEI3U
MeAHCOY OCHOBHBIMU KILACCAMU HEOPSAHUUECKUX 8EUeCE;

*  NPOSHO3UPOBAMDb PE3YIbMmamyvl B030€UCMEUsT PA3TUYHBIX (PAKMOPO8 HA UMEHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu,;

*  NPOCHO3UPOBAMb PE3VAbMAmMbl B030€UCMEUs PA3IUYHLIX (DPAKMOPO8 HA CcMeujeHue
XUMUYECKO20 PABHOBECUSI.

® NnpocHo3upoeamsv XumudeckKue ceolicmaa eewecnme Ha OCHoee ux cocmaea u CmpoOerus,
npocrHo3upoeantb cnocobrocme eeuecmea nposeiimo oKucjiaumeijlbHvle uiau
B80CCIMAHOBUMENbHBIE CEOLUCMEA C yltéﬂ’IOM cmenenell OKUCeHUs 2/1eMEHMO8, GXO()}ZWMX 6 eco

cocmas;
* BbIAGIAMb CYUECMBOBANUE 2EHEMUYECKOL 83AUMOCEIA3U MENHCOY BeUleCmBamu 6 psoy:
npocmoe 8ewecmeo — OKCUO — 2UOPOKCUO — COJlb;
*  OpP2aHU308b16AMb, NPOBOOUMDb VUEHUYeCKUe NPOeKmbl HO UCCIe008AHUI0  CBOUCME

eeuecmes, UMerux 6adlXCHoe npaKkmuiyecKkoe 3sHavernue.

DopMbl, METOABI U CPEIACTBA 00YUEHHS, TEXHOJIOTUH



B JTAaHHOM KJlacce BENYLIUMH METOJaMH oOyueHus NpEIMETY  SIBJISIFOTCS:
OOBSCHUTEIIbHOWUTFOCTPATUBHBIM W PEMPOAYKTUBHBIA, XOTS HCIOJIB3YeTCS W YacTUYHO-
MOUCKOBbIM. Ha ypokax HCHONb3YIOTCS 3JIEMEHTHI CIECAYIOIIMX TEXHOJOTHMH: JIMYHOCTHO -
OpPHUEHTHPOBAHHOE O0y4yeHue, oOydeHue ¢ mpuMmeHeHueM omopHbix cxem, UKT, mpoekTHas
JIeSITEILHOCTD.

Hcnone3ytores cieayromnme GopMbl 00ydIeHUs: yueOHbIe 3aHATHS, SKCKYPCHUH, HAOIIOICHNUS,
OTBITHI, HKCHEPUMEHTHI, paboTa C Y4eOHOH | JOMOJHUTEIHHON JIMTEpaTypoi, aHaIu3,
MOHUTOPUHT, UCCIeI0BaTelIbckas pabora, mpeseHraims. OnpeieneHHOe MECTO B OBJAJICHUU
JTaHHBIM KYPCOM OTBOJMTCS CaMOCTOSITEIIbHOW paboTe: MOArOTOBKAa TBOPYECKUX pador,
cooOmeHui, pedeparos.

DopMbI MPOMEKYTOYHOM U UTOr0BOM aTrTecTanuu
[IpomexyTouHas aTTecTanus NPoBOIUTCS B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEIBHBIX PA0OT; - MPAKTUICCKUX;

- TBOPUECKUX PaboT.

VYyamuecs npoxoasaT WTOroBylO arrectanuio — B Buje I'MA.

OT1anunTebHbIE 0CO0EHHOCTH Padoueil MporpaMMbl H ABTOPCKOI

OcHOBHOE cOJepXKaHWE aBTOPCKOW MOJHOCTBIO HALIUIO OTPaXE€HHE B JAaHHOW paboueil
IIpOrpaMMe.

B pabouyro nporpammy 1o XUMHUM BHECEHBI U3MEHEHMSI 10 CPABHEHMIO C aBTOPCKOM: U3 pe3epBa
nob6asneHo 1 yac Ha «MeTauiby uid 00001EeHUs 3HAaHUH 10 Takoi BaxHOI Teme. OCHOBHOE
OTJIIMYUE JaHHOM pabodeil MporpaMmbl OT ABTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOH
IporpaMMe MpakTU4YEeCKHE pabOThl CrPYNIUPOBAaHbl B OJOKM - XUMHUYECKHE INPAKTUKYMBI,
KOTOpPBIE NMPOBOAATCS TOCIIE U3YUEHHsI HECKOJIBKUX pa3zelioB, a B pabouell mporpaMme 3T ke
MpaKTU4YeCKHe pabOThl JAIOTCS MOCTE H3Yy4eHUS KOHKPETHOH TeMbl. DTO MO3BOJISIET Jydlle
3aKpENUTh TEOPETUUECKUH MaTepuall Ha IPaKTUKE W IPOBEPUTH IPAKTUUYECKHE YMEHHUS U
HaBBIKM HENOCPEJICTBEHHO IO JaHHOH Teme. UTOOBI MPOBECTH MPAKTUYECKYIO paboTy IO
KOI'/IaTO U3y4eHHOU Teme, TpeOyeTcs JOMOIHUTEIbHOE BpeMs JJIsi MOBTOPEHHS TEOPETUUYECKUX

OCHOB, YTO MCKJIIOYAaCTCs B JIaHHOM pa60qe171 IporpamMmme.

KoauuecTBO 4acoB B KoauuecTBO 4acoB B

Pasgen aBTOPCKOIA paodoueii nporpamme




nporpamMme

OOmmas
XMUMHYECKUX JJIEMEHTOB M XMMHUYECKUX PEaKIIUi.

L. Beenenue. XapaKTepUCTHKA

Ilepuonuueckuit  3akoH u  llepuonnueckas

CUCTEMA XUMHNYCCKHUX

anemenToB JI.M. MenzaeneeBa

10

10

2. Metamisl

14

14 +1 +2+1

3. [Ipaktuky™m 1 «CBoiicTBa METAIIIOB U HIX
COEIMHEHUID»

4. Hemerasuisl

25

25+3

5. [Ipaktuxkym 2 «CBoiCTBa HEMETAIIOB U UX
COEIMHECHUID)

6. O0o01IeHNE 3HAHMIA IO XUMHH 32 KypC
ocHoBHOI mkoasl. [Togroroska k 'A.

Peseps

Uroro:

68

68

TeMaTn4eckoe NJIAHUPOBAHHE YUeOHOT0 MaTepHUAJa

Ne HasBanwe riaBel

TJ1aBblI

KommuectsBo
4acoB

IIpaktuueckue
paboThI

KontponbHbie
paboTsI

Beenenue. O0Omas
XapaKTEPUCTHKA XUMHIECKUX
3JIEMEHTOB U XUMHYECKHAX
peakuuil. [lepuonuyeckuii 3aKoH
u llepnonnyeckas cucrema
XHUMUYECKHX dj1eMeHToB J[. 1.
MenneneeBa

10

Nel

1. Mertaiuinl

18

Nel-3

Ne2

Hemeraminl

28

Ne4-6

Ne3

5. O060011IeHNE 3HAHUM 10 XUMUU
3a KypC OCHOBHOM IITKOJTBI.
TToxroroska k I'HMA.

No4

6. Peseps

Hroro

68

OcHoBHOe coaep;kaHHe Kypca

BBenenue. O01mas xapakTepucTUKa XUMHYECKHUX JIEMEHTOB U XUMHYECKHUX PeaKIuii.

Ilepuoauuecknii 3akoH U Ileprnoanyeckas cucrema XxuMu4ecKux djiemenTos 1. U.

Menpeneena (10 4)




XapakTepuCTUKa DJIEMEHTa II0 €ro IOJOKEHUIO B llepuomnueckoil cuCTEME XUMHUYECKHX
anemenToB /I. 1. MenaeneeBa. CBOKCTBa OKCUAOB, KUCIOT, OCHOBAHUW U COJIEH B CBETE TEOPUHU
AJEKTPOJUTUYECKON AUCCOLMALIMM U OKHUCICHUS-BOCCTaHOBIEHHUA. [loHsATHE O MepexoaHbIX
anemMeHTax. AMpoTepHOCTh. [ eHeTHYeCKui psijl mepexoaHoro 3eMenTa. [lepuoanueckuii 3aKoH
n Ilepuognueckas cucrema xumudeckux osnemeHtoB J[. M. MenneneeBa. Xumudeckas
OpraHu3anys )KUBOM U HEXKUBOM NMPUPOJbl. XUMUYECKHUM COCTAB sAJIpa, MAHTUU U 36MHOU KOPBI.
XHWMHUYECKHE DIIEMEHTBl B KIETKaX JKUBBIX OpPraHu3MoB. Makpo- M MHUKpPOIJIEMEHTBHI.
O06o0uieHne cBeCHUH O XMMHYECKMX peakiusax. Kimaccudukanus XUMHUECKUX peakiuii 1o
pPa3IMYHBIM TPU3HAKAM: «UUCIO M COCTaB pPEarupyromux © OOpa3yoIIUXCs BEIIECTBY,
«reroBor  AddexTy, «HampaBiIeHHE», «U3MEHEHHE CTENEeHEW OKHCIEHHUS SJIEMEHTOB,
00pa3ymoIINuX pearupyronirue BemecTay, «has3ay, «MCIoiIb30BaHUEe KaTanuzaropa». [loHsaTHEe O
CKOPOCTHU XUMUYECKOU peakuuu. PakTopsl, BIUSAIOIINE HA CKOPOCTh XUMHUECKUX PEAKIIMil.
Karanuzatops! u karanu3. MIHruOUTOpHl. AHTHOKCUIAHTHI.

JdeMoHcTpanmnm.

JlaGopaTopHbIe ONBITHI.

Tema 1. Mertauisl (15+3 4)

[Tonoxenne meramwio B Ilepuonnueckoi cucreme xumuueckux anemeHToB . . Menneneesa.
Meramnyeckas KpUCTaUIMYECKas pelleTka M MeTaJuIMyeckas XuUMHuueckas cBs3b. OOuue
¢usnueckue cpoiictBa MetamioB. CrjiaBbl, X CBOHCTBA M 3HaYeHHE. XMMHUYECKHE CBOMCTBA
METAJUIOB KaK BOCCTAHOBHUTEIICH, a TAK)KE€ B CBETE WX IMOJIOKEHHS B AIEKTPOXHUMHUECKOM PSIILY
HanpspkeHui MetaisioB. Koppo3ust MmetamioB u ciocoObl 60pb0ObI ¢ Hell. MeTalisl B IpUpoze.
OO6u11e crnocoObl UX MOTYYEHHUS.

OO0mas xapakTepHMCTHKA IIEJOYHBIX MeTa10B. Metamisl B npupoge. OOume cnocodsl ux

nosydyeHus. Ctpoenue aromos. lllenounesle MeTamnsl — MpOCThIE BellecTBa. BakHelne
COEIMHEHUS IIEJOYHBIX METAIJIOB — OKCHJAbI, TUAPOKCUABI M COJIM (XJIOPHbI, KapOOHATHI,
cynb(daTel, HUTpAThl), MX CBOWCTBA W TPUMEHEHHE B HApOAHOM Xo3siicTBe. Kanmiinbie
ynoOpenus. O6mas XxapakTepucTHKA 3J1eMeHTOB riIaBHoil moarpynnsl II rpynnsi.
Crpoenue aromoB. lllemouyHo3emenbHple MeETaIBl — NPOCTBIE BeElIECTBA. BaxHenmme
COCJMHEHUS UIETOYHO3EMENbHBIX METAZIOB — OKCHJIbI, THUAPOKCHIBI M COJU (XJIOPUIBI,
KapOOHAThl, HUTpATHl, cyabpaTsl, QocdaTsl), WX CBOHCTBA W NPUMEHEHHE B HApPOJHOM
XO35HCTBE.

AJIOMUHMIA.
Crpoenue aroma, (pu3nUeckue M XUMHUYECKHE CBOMCTBa MpocToro BemiecTBa. CoeaMHEHUS

QIFOMUHUS — OKCHJI ¥l THAPOKCU/, X aM(OTEpHBI xapakTep. Baxkneiimue conu anoMuHus.
[IpuMeHeHne amrOMUHUSA U €70 COCTNHEHUM.

Keae3so.
Crpoenue aroma, (U3MUECKHE W XMMHYECKHE CBOMICTBAa NMPOCTOro BeliecTBa. | eHeTHueckue
panel Fe+2 u Fe*.



Baxueiimume conu xkenesza. 3HaAUCHUE Kejle3a U €ro COSAMHEHUN JJI MPUPOJbI U HAPOJIHOTO
X035HCTBA.

JleMOHCTpALHH.
OOpa3ipl HIETOYHBIX M IIEIOYHO3EMENTbHBIX MeTaiioB. OOpasusl criaBoB. B3anmmopeicTue
HaTpus, JINTHS U KaJbLUs C BOAOU. B3auMozaeicTBue HaTpUsl U MarHusi C KUCIOPOJIOM.

B3aumopeiictBue metaiioB ¢ Hemetauiamu. llomydenne ruapoxcunoB >kenesa (1) u (IID).
JlaGopaTopHble ONBITHI.

12. B3aumojeicTBuE pacTBOPOB KHUCIOT U cojiell ¢ MertauiaMu. 13. O3HakOMIIEHHE C pyAaMHU
xkeneza. 14. OxpammBaHHe IJITAMEHM COJISIMU IIEJIOYHBIX MeTaJioB. 15. BzaumopeiicTBue
Kajiblus ¢ BoAou. 16.ITonyuenne ruipokcuaa Kajablus U UCCIECIOBAHUE €TI0 CBOMCTB.

17. TlonydyeHue TUIPOKCUIA ATIOMHHHUS U HCCIEIOBaHUE €ro cBOWCTB. 18. B3aumopeiicTtBue
xenesa ¢ conssHor kucioroil. 19. I[Momyuenue runpokcunoB xenesza (II) u (III) u uzyyenune ux
CBOJCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTa/UI0B M UX coequHeHui (3 4)
1. OcymiecTBieHne ENOYKN XUMHUECKUX MpeBpanieHui. 2. [lonyyeHue u cBoiicTBa COeIMHEHHM
MeTauioB. 3. PelieHne sKkcnepruMeHTaNIbHBIX 33J]a4 Ha pACllO3HABAHUE U MOJYyUYECHUE

COE€IMHEHNI METAJIOB.

Tema 3. Hemeraninl (25+3 uv)
OOmas xapakTepUCTUKAa HEMETAJUIOB: MOJIOKeHHE B lleproamyueckoil CUCTEeME XUMHUYECKUX

anemenToB JI. 1. MeneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTpHIIaTeTbHOCTE (D0)
KaK Mepa «HeMeTaTMYHOCTHY, pan 0. Kpucrannnyeckoe cTpoeHHE HEMETAIJIOB — MPOCTHIX
BemecTB. Aiorponus. Du3ndeckue CBONWCTBA HEMETAIOB. OTHOCUTENBHOCTH TMOHATHH
«METaI» U «HEMETAJI.

Bonopoa. Ilonoxenue Bomopoaa B Ilepuoanueckoit cucreme xumuyeckux snemeHtoB [, U.
MenaeneeBa. CtpoeHue aroma U MoJjekyibl. Ouznyeckne U1 XMMHUYECKUE CBOKMCTBA BOAOPO/A,
€ro MoJIy4YeHUe ¥ IPUMEHECHHE.

Bona.

Crpoenue Mmonekyinbl. Bogoponnas xumudeckasi cBsi3b. @u3ndeckre cBOWCTBA BOAbI. AHOMAIUHU
cBoicTB BOAbL. [mapodunbHbie W THAPOGOOHBIE BEIIECTBA. XHWMHUUYECKHE CBOMCTBA BOJBI.
KpyroBopot Boas! B mpupoje. Bomoouncrtka. Aspanus Boabl. BITOBBIE GUIBTPHI.

MuHepanbHble BOJIbI. JJUCTUIIMPOBAaHHAS BOJIA, €€ TIOJyY€HHE U IPUMEHEHHE.

O01mas xapakTepucTUKA rajJioreHoB.

Crpoenne aromoB. IIpocTeie BeliecTBa M OCHOBHBIE COEAMHEHMS TaJOr€HOB, UX CBOMCTBA.
Kpartkue cBenenus o xmope, 6pome, prope u ioae. [Ipumenenre rajoreHoB U UX COSAMHEHUN B
HapOJIHOM XO35I1CTBE.

Cepa.



Crpoenue aToMa, aJlIOTPOIHUS, CBOMCTBA U MPUMEHEHUE poMOudeckoit cepbl. Okcuapl cepsl (IV)
u (VI), ux nonyudenue, cBoicTBa 1 npuMeHeHue. CepHas KUCIIOTa U €€ COJIU, UX IIPUMEHEHHUE B
HAapOJAHOM X03sicTBe. [I[pOM3BOACTBO CEPHON KUCIOTHI.

A3or.

CrtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHAK, CTPOEGHUE, CBOMCTBA,
nosy4yeHue u npumeHenue. Coy aMMOHHUS, UX CBOMCTBA U puMeHeHue. Okcubl azota (1) u
(V).

A3OTHas KHUCJIOTa, €€ CBOWCTBA U MpUMEHEHHe. HUTpaThl 1 HUTPUTHI, TPOOIEMa X COACPKAHUS

B CEJIbCKOXO03UCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUSI.
Dochop.

Crpoenne aToma, aJIOTPOIHs, CBOCTBA 6€10r0 U KpacHOTro dochopa, UX MPUMEHEHHE.
OcHoBHbIe coequnenus: okcua Gocdopa (V) u oprodochopnas kucnora, pocdarsl.

dochopHbie yaoOpeHus.

Yraepoa.

Crpoenne aroma, ajsIoOTPOIHs, CBOWCTBA MoauduKanmii, mpuMmeHerne. Oxcusl yraepona (I1) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTsl: KaJbIUT, COJla, NOTAIll, UX 3HAYEHUE B NIPUPOJIE
U KU3HH YEJIOBEKa.

Kpemnuuii.

CrpoeHue aroma, KpUCTAUIMYECKUM KPEMHHI, €ro cBOMCTBA U HpuMeHeHue. OKCHIl KPEMHHUS
(IV), ero npuponnsle pasHOBUAHOCTU. CHIIMKAThl. 3HAUEHHE COCTUHEHUN KPEMHUS B KUBOW U
HeXuBOU npupoze. [IoHaTre 0 CHIMKAaTHON NPOMBIIIIIEHHOCTH.

JleMoHCTpAaLUK.

Tema 4. IIpakTnkym 2. CBOMCTBA COeMHEHUI HEMETAIOB (3 1)

1. Pemenue skcrepuMeHTaNbHBIX 3amau mno teMme «lloarpynma kuciopona». 2. Perienue
JKCIIEPUMEHTANBHBIX 3amady 1o TteMme «lloarpynma asora u yraepoma». 3. Ilomydenwme,
coOHMpaHKe U pacrio3HaBaHUE ra3oB.

Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 Kypc 0OCHOBHOM mKoJibl. [lonroroBka k
rocynapcreenHoi urtorosoii arrecraunu (I'MA) (8 1)

[Tepnonnueckuit 3akoH u lleproanyeckas cucrema xumMuueckux 3reMeHToB J[. 1. Menneneesa.
@u3NYeCKUil CMBICT TOPSAKOBOIO HOMEpPAa JJIEMEHTA, HOMEPOB II€PUOJA U  TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 2JIEMEHTOB M MX COEAMHEHHMH B IEpUOAAX W TpyIIaxX B
CBETE IIPEICTABICHUM O CTPOCHUH aTOMOB JJIEMEHTOB.

3HaueHue INEPUOJNYECKOr0 3aKOHA. BHIbl XMMHMUECKHMX CBSI3€d M THUIIBI KPHUCTAUIMYECKUX
pemierok. B3anmocBsa3bs cTpoeHust u cBoiicTB BemniecTB. Kiaccudukanus XMMHUUECKUX peaKIHii
10 Pa3JIMYHBIM MPU3HAKaM (YHCIIO M COCTAB PEarnpyoNX U 00pa3yroIuXcs BEIIeCTB; HATMYKe
rpaHunbl  paszgena ¢a3; TerwioBoM A(PQeKT; H3MEHEHHe CTeNeHed OKHUCICHUS aTOMOB;
HCIIOJIb30BaHUE KaTallM3aTopa; HampaBieHHe NmpoTekaHus). CKOpocTh XUMUYECKUX PEaKLUid U

¢dakTopsl, Biausromue Ha Hee. OOpPaTUMOCTh XMMHMYECKHX PEAKIMi M CIIOCOOBI CMEIIEHUS

XUMHNYECKOT'O paBHOBECH .



[IpocTeie W cnoxHBIE BewiecTBa. MeTalibl U HEMETaJUIbl. [ €HeTMYeCKHe psAIbl MeETaia,
HeMeTaula W TnepexogHoro wmetamia. OKCHUABI M THUIPOKCUIBI (OCHOBAHUS, KHCIIOTHI,
amQoTepHbIC THIPOKCHIBI), conr. VX cocTaB, KiacCUPUKAIMI U 00IIHNe XUMUIECKUE CBOHCTBA

B CBETE TEOPHH AJIEKTPOIUTUYECKOI nucconnanvu. PesepBHoe Bpems - 4 yaca

Oob6ocHoBanue BpiOopa YMK nuist peanusanuu padoyeid yueOHOM NPorpaMmbl

ABTOPCKOH MpOrpaMMe COOTBETCTBYeT y4ueOHMK: «Xumus 9 kmace», O.C. ['abpuensH -
pexoMeH10BaHO MuHHCTEpCTBOM 00pa3oBanus U Hayku P®D / 2-e u3nanue, crepeotuninoe — M.:
Hpoda, 2014.

JlanHblil y4eOHO-METOAMYECKHU KOMIUJIEKT, 00€CIIeYNBAIOIINI pean3alui0 MporpaMmMbl
- 3TO LIEJIOCTHAsl CUCTEMA, B €€ COCTaB BXOJAT ydeOHas mporpamMma M Y4eOHUK JUIsl yHaluXcsl.
Y4yeOHUKH JaHHOTO aBTOpa BKItoueHbl B DegepanbHbli  MEepevyeHb yYEOHHKOB,
PEKOMEH/IOBAaHHBIX (OMYIIEHHBIX) MUHUCTEpCTBOM o0O0pa3oBaHusi M Hayku Poccuiickoit
denepanii K HWCHOJB30BAHUIO B 00pa3oBaTENbHOM Ipollecce B 00mIE00pa3oBaTENbHBIX
YUPEKICHUAX, HAa TEKYIUN y4eOHBII ro.
Pexomennyemass nuteparypa 1O y4eOHOW AMCHMIUIMHE IOAPA3AesieTCss Ha OCHOBHYIO U
JOTIOJIHUTENBHYIO. [lepedeHb OCHOBHOM JUTEpATyphl BKIIOUAET U3AaHUs, COACPKAHUE KOTOPBIX
KOHKPETH3UPYET 3HaHUS OO0y4yaeMbIX IO OCHOBHBIM BOINPOCAM, U3JIOKEHHBIM B IPOTPaMME.
JIOTIOJTHUTENBHBINA CIIUCOK COOTBETCTBYET JUTEpPAType, PEKOMEHIYeMOW  aBTOPOM Yy4eOHOM
MIPOTrpaMMBI.

YuyeOHO-MeTOANYEeCKUH KOMILIEKT
1. Ta6puensn O. C., Bockob6oiinukosa H. I1., AurykoBa A. B. HactonsHas kHuTa yautens.

Xumus. 9 k 1.: Metoauueckoe nocobue. — M.: Ipoda, 2012—2013.
2. Ta6puensn O.C. Xumus. 9 kiacc: yueOHUK JUIst 00111€00pa30BaTeNbHbIX YI4EOHBIX

3aBeJICHUH. - 2-¢ u3nanue, crepeorunHoe — M.: Jlpoda, 2014.

3. Xwumwus. 9 xi1.: KoHTposbpHBIE U TPOBepOUHbIe padboThl K yueOHuKy O. C. ['abpuensHa

«Xumus. 9»/ O. C. I'abpuensu, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [poda, 2010—
2011.

JlonoTHUTeIbHAS JTUTEPaTypa I yYUTeJIst
1.T'abpuensu O.C., Bocko6oiinukoBa H.I1. Xumus B Tectax, 3agadax ynpaxHeHusx. 8-9 kiacc.
—M.: Jlpoda, 2012.
Meanareka
1. CD- nmuck. Xumus B IIKOJIE. DJIEKTPOHHBIE YPOKH U TecThl. ATOM H Monekyna. 3AO0
«ITpocBemenne-Meauay, 2008
2. CD- guck. Xumus B mKoze. DIEKTPOHHBIE YPOKH U TecThl. BemecTBa u ux npeBparieHusl.

3AO0 «Ipocsemenue-Menua», 2009



3. CD- muck. Kypc OrtkpslTas — xumus. Bepcus 26. 000
«Duszukon», 2005

4. CD- guck. «Pemerutopst Kupmimna u Medonus». Penerurop mo xumum, 2010. OOO
«Kupunn u Medoauii», 2010

5. CD- nmuck. DnekrponHoe n3nanue «Xumus. 8-11 kiacc. Bupryansnas naboparopus. Map

I'TY, JlJabopatopust cucrem MmyiabTumeaua, 2009

6. XHUMMUMS 8 knacc MynpTuMeauitHOE yaeOHOTO MOCcOOre HOBOTO oOpa3na (Ha 3 -X JucKax).
ITpocsemenune-Menaua, 2010

7. bubmuoTrexa SJIEKTPOHHBIX HATMAMHBIX Mocobmit. Xumus 8-11 kmacc. I'Y PI DMTO
«Kupmin u Medoauii», 2008

8. Bupryanbnas mkona Kupunna u Medoaus. Ypoku xumun 8-9 knaccel. OO0 «Kupuin u

Medonuii», 2009

JlonoJIHUTeIbHAS JTUTEPaTypa I yYALIUXCS

1. I'a6puensa O.C., Bockoborinukosa H.I1. Xumus B Tecrax, 3ajauax ynpakHeHUsX. 8-9 kiacc.

—M.: Jlpoda, 2009.

Jasi uHopMANMOHHOI KOMNBIOTEPHOI NOMIEP:KKH Y4eOHOro mpoiecca npeaiaraercs

HCI0JIb30BaHUe KOMIIbIOTepHBbIX MHTepHeT — pecypcoB: Alhimik www.alhimik.ru

KoHCIeKThI 10 XMMHH IS ITKOJILBHUKOB Www.chemistry.r2.ru, www.khimia.hl.ru

Xumus g scex Www.informika.ru
Xumug gug Bac www.chem4you.boom.ru

Xumust. OO0pa3oBaTebHbIN CAaUT I MIKOJIBHUKOB WWW.hemi.wallst.ru

MarepuajibHO-TeXHHYEeCKOe o0ecredeHue:
JInst oOyueHHs yqanuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBHHU ¢ TpeOoBaHMsMU DenepaabHOTo

TOCYJJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa HEoOXoaWMa peanu3aius IesTeIbHOCTHOTO
noaxoja. JleareapHOCTHBIN MoaX0 ] TpeOyeT MOCTOSHHOM OMOPHI Ipolecca 00yUeHUsT XUMHUH Ha
)IeMOHCTpaIII/IOHHBII\/JI OKCIICPUMCHT, MPAKTUYCCKUC 3aHATHUA U na60paT0le>Ie OIIBITHI,
BBIITOJIHACMBIC YYalllTUMMCA. Kabuner xumun OCHaHIéH KOMIIJICKTOM JEMOHCTPALIMOHHOI'O0 H
nabopaTopHOro OOOpYyIOBaHUS MO XHMMHH JJii OCHOBHOW mIKONBL. B kaOuHeTe XuMUU
OCYIIECTBISIOTCS KaK ypouHas, TaK W BHeypouHas (opMbl Yy4eOHO-BOCIUTATEIbHOMN
nesTenbHOCTH ¢ ydamumucs. OcHaimieHue B Oojblneld 4yacT cooTBeTcTBYeT IlepedHro
o0opynoBaHusl KaOMHETa XMMUU M BKIIOYAET PAa3IMYHBIC THIBI CPEACTB oOyueHus. bombiryio
4acTh  OOOPYMOBaHUS  COCTaBISIOT  y4EOHO-TIPAaKTHYECKOE H  y4eOHO-TabopaToOpHOE
o0opy/noBaHHEe, B TOM YHCIIE KOMIUIEKT HATypallbHbIX OOBEKTOB, MOJENH, MNPUOOPHI H
HUHCTPYMCHTHI JJIs IMPOBCACHUA HeMOHCTpaHI/Iﬁ U MPaKTUYCCKHUX 3aH${THI>’I, JACMOHCTpAllMOHHBIC

TaOIULBI, BUIEO, MEINa OCHAIIICHHUE.



B KOMIIEeKT TeXHWYECKUX W HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX CPEICTB OOydEHUs
BXOJAT: ammaparypa JUisl 3alldiceid M BOCIPOU3BEICHMs ayAuo- U BHACOMH(pOpMAIMH,
KOMIIBIOTEP, MYJbTUMEIUA IPOEKTOP, IOCKA C WHTEPAKTUBHOM IPUCTABKOM, KOJUICKIIMS
MeIuapecypcoB, BbIX0 B MIHTEpHET.
Hcnonb30BaHue 3IEKTPOHHBIX CPEACTB O0YUYEHHS O3BOJISIOT:
* AKTUBU3UPOBATb JEATENbHOCTh OOy4aroIluxcs, IOdyd4aTb OoJjiee  BBICOKHE
KayeCTBEHHBIC Pe3yJIbTaThl O0YUCHUS;

e npu noxaroroBke kK EI'D olecneunBarh CaMOCTOATENBHOCTh B  OBJIAJICHUH
COJIEp’KaHUEM Kypcea .

* ¢opmupoBars UKT - KOMIIETEHTHOCTb, CITIOCOOCTBYIONIYIO YCHEIIHOCTH B y4eOHOU
NEeATEIbHOCTH;

*  dopmupoBats YV /I;

Hamypanvuvie 00vexmot
HarypanbHble 00bEKTbHI, UCIOJb3YEMbIE B 00YUEHUH XMUMUHU, BKIIOYAIOT B c€0S1 KOJUIEKIUU

MUHEPAJIOB M TOPHBIX MOPOJI, METAJUIOB W CIUIABOB, MHUHEpaJIbHBIX YJOOPEHMI, IIacTMacc,
Kay4yKOB, BOJIOKOH U T. 1.

O3HakoOMJICHUE YYalIUXcsl ¢ 00pa3laMy HCXOJHBIX BEIIECTB, MOJYMPOAYKTOB M TOTOBBIX
W3JIeTN MO3BOJISIET MOMYYUTh HATJISIIHOE TMpEACTaBleHHe 00 STUX MaTepuanax, UX BHEIIHEM
BHJIC, & TAK)KE O HEKOTOPBIX (PHU3NYECKUX CBOMCTBAX. XuMuueckue peakmuevl U Mamepuaivl

OOparienre co MHOTHMHU BEIIECTBAMHU TPeOyeT CTPOTOro COOMIOJEHUS MPaBHII TEXHUKU
0€301acHOCTH, OCOOCHHO TPHU BBHIMIOJHEHUU OMBITOB CAaMUMH ydJaliuMmucs. Bce HeoOXxoaumblie

MCPBI MPEAOCTOPOKHOCTU YKA3dHBI B COOTBETCTBYIOIINUX NOKYMCHTAX U HHCTPYKIUAX.

Xumuueckasn nabopamophnasn nocyoa, annapamsl u npudopsl
XuMuueckast nocyaa nmoapasacisi€TCd Ha ABC I'PYIIbI: AJId BBIITOJIHCHHA OIBITOB yHalllUMUCA

U JEMOHCTPALIMOHHBIX OIBITOB.
[TpuOopskl, anmapaTbl U YCTAaHOBKH, HMCIOJb3yeMble Ha YpPOKaX XHMMHH, MOAPA3JIEISAIOT HA

OCHOBC IIPOTCKAKOIINX B HUX (bI/I3I/I‘ICCKI/IX N XUMHNYCCKHX.

Mooenu
OObekTaMu MOAETUPOBAHUS B XUMHUU SIBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOJICKHE

anmnaparthbl, a TaK)Ke MPOUCXOJIALINE MPOLIECCHI.
B npenogaBaHMM XMMHMM HMCHOJB3YIOTCSI MOJEIM KPUCTAUIMYECKUX PEMIETOK anmMasa,
rpaduta, cepsl, pochopa, okcuna yriepona(ly), mosapeHHol conu, nbaa, ioza, xkeneza, Meau,

Marausi, Habopsl MOJIEJIe AaTOMOB JIJIsl COCTABJICHUSI IIAPOCTEPHKHEBBIX MOJIEIIEH MOJIEKYII.



Yueonvie nocooun na neuammnoii ocrnose

B mpouecce o00y4yeHHsT XUMHUU HCIOJNB3YIOTCA CIEAyIOIIHE TaOMUIBl MOCTOSHHOTO
skcrionupoBanus: «llepuognueckas cuctema xumuueckux siemeHToB JI.M. MenneneeBay,
«Tabnaua pacTBOPUMOCTH KHCJIOT, OCHOBAaHHHW M COJNCH», «DJICKTPOXUMUUYECKHA P
HaIpsHKEHUN MeTauioBy, «KpyroBopoT BelecTB B IPUPOJE» U JP.

Jlis  opraHu3aluu CaMOCTOSITETbHOM paboThl O0ydYalOIIMXCS HAa YpPOKax HCIOIb3YIOT
pazHooOpa3Hble IUIAKTHUECKHE MaTepuaibl: TETpaaud Ha IMeYyaTHOW OCHOBE WM OTHAEJbHbIC
paboune JNHUCTBI — HMHCTPYKIHMH, KAPTOUKH C 3aTaHUSMHU DPA3HOH CTENEHH TPYTHOCTH IS

HU3YUYCHUA HOBOT'O MaTc€pHuaia, CaMOIIPOBEPKH U KOHTPOJIA 3HAHUM ydamuxcs.

Jlnst obecrieuenust 6e30macHOro Tpyaa B KaOWHETe XUMHH MMEETCS:
* I[POTUBOINOYKAPHBIM HHBEHTAPb
* anTeyky ¢ HabOpOM MEIMKAMEHTOB M IIEPEBSI30YHBIX CPEJICTB;
*  MHCTPYKLMIO IO NpaBuiIaM 0€30MacHOCTH Tpy/a s 00ydyaroumxcs

¢ XYypHaJI pEerucTpalu MHCTPYKTa)Ka 1o IpaBujiaM 0e30macHOCTH Tpyada.
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