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CM. TIPUJIOXEHUE Ne 2. PEECTP NPUMEPHBIX OCHOBHBIX OBIIIEOBPA30OBATEJ/IbHBIX ITIPOT'PAMM: Xumus
CM. IPUJIOXEHUE Ne 3. ITIPUMEPHASI OCHOBHASI OBIIIEOBPA3OBATEJ/IbHASI IPOTPAMMA CPEJHEIT'O OBIIEIO
OBPA3OBAHUA: XnumMusd

PABOYAS ITPOT'PAMMA no xumuu 8 kiacc. ®I'OC.

CoCTaB/IeHA Ha OCHOBe: MPOrpamMMbl Kypca Xxumu /s 8-11 ki1accoB o011jeo6pa3oBaTe/IbHbIX YUPeK/eHUI.

O.C I'aGpuensiH. OcHoBHas mkosia. Cpegnss (mo/iHas) mkosia. ba3oBeiil ypoBenb. IlpodunbHblil ypoBeHb. [lomyiieHo
MunucrepcrBoM o6pa3oBaHus U HayKu Poccuiickoit @eaepanun. M., ,,/ipoBa” 2007r.

Yueonuk: O.C.T'adpuenan ®I'OC «Xummus. 8 kiaace» M., «/Ipoda» 2019r.

INOACHUMUTEJ/IbHASA 3AIINCKA
Pabouasi mporpaMma o XMMHM COCTaB/IeHa Ha OCHOBE C/Ie/IYIOIIMX HOPMAaTUBHBIX JOKYMEHTOB:
[[13akoHa «O6 obpa3zoBanuu B Poccutickoit denepariiyi»;
[[]®enepanbHOro roCy1apCTBEHHOIO 00pa30BaTe/IbHOTO CTaH/APTa OCHOBHOT'O 0011[ero o0pa3oBaHus;
J0TpeboBanuii K pe3ybTaTaM YCBOEHHUsS] OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011iero o0pa3oBaHusl, TIpe/ICTaB/IeHHbBIX B (e/jepajbHOM
roCyJapCTBEHHOM 00pa30BaTe/IbHOM CTaH/apTe 0011ero oopa3oBaHust BTOPOT'O TTOKOJIEHHS;
[l TpumepHOM oCcHOBHOI 06pa3oBaTe/IbHOM MTPOrpaMMbI CpeZiHero o01iero obpa3oBaHus;
[[]ITprmepHOI1 TpOrpamMMsbl 10 XUMUU;
Pabouasi mporpamma 1o xumMuu 9 Kjacca cocTaBieHa Ha ocHOBe IprMepHO# TTporpaMMbl OCHOBHOTO 00111ero o6pa3oBaHus,
denepanbHOro roCy1apCTBEHHOTO 006pa3oBaTe/IbHOTO CTaHzapTa 001ero oOpa3oBanusi; aBTopckou nporpamMmMbl O.C. ["abpuensHa
(T'abpuensan O.C. I[Tporpamma Kypca xumuH 151 8-11 KmaccoB 0011eo0pa3oBaTebHBIX yupexkaenuii M: Ipoda, 2007r), k YMK O. C.

["abpuensHa «Pabouas mporpamma. Xumusi» 8 knacc M, BAKO, 2016 rog. [anHas nporpaMma B3siTa 3a OCHOBY TI0 C/Ie/[YFOLIAM MpUUUHAM: 1.
Cyl1iecTByeT efiviHasi TMHUS yUeOHUKOB aBTOPCKOTO KOJUIeKTHBa Tof, pykoBozctBoM O.C. T'abpuesnsiHa ¢ 8 mo 11 kmacc, KOTOpbie COOTBETCTBYIOT
(enepanbHOMY 0O6pa3oBaTelbHOMY CTaHZAPTY U UMetoT rpu( «PekoMeHs0BaHO MuHKCcTepcTBOM 00pa3oBaHus U Hayku Pd». Kpome Toro, oHa rnojkperuieHa
nporpamMmmoi 1 Y MK niporiezieBTHUeCKOro Kypca XMMHHU JJ1 7 Kjacca.

2. ABTOPCKUI KOJIJIEKTUB T10/] pyKOBOZACTBOM ["abpuesnsiHa oT/iMuaeTcsi oueHb MJI0A0TBOPHOM paboToi: UM co3zaHbl nosHble YMK Kak fij1s1 6a30BOro, Tak U Aist
npouIbHOrO Kypca XuMuK. Hapsily ¢ 3TUM, KOJJIEKTHB SIB/ISIETCSI O4eHb MOOM/IBHBIM U IOCTaTOYHO OBICTPO pearrpyeT Ha pa3/IMvHble HHHOBALN B
o0Opa3oBaHUU, KOPPEKTUPYS U AOTOJHsS co3ZaHHble Y MK.

3. CrieiyeT y4ecTb Tak)Ke MHOT'OJIETHHI OTTBIT pabOThI M G0raThiii METOAMYECKUN U AUAKTHYeCKUI MaTepyast o IaHHOM MporpaMme, HaKOTI/IEHHBIN Kak
KaXX/IbIM KOHKDEeTHBbIM YUHuTesieM, TakK U BCeM IeZlaroruueCcKiM COOO0IIeCTBOM.

OBIIIAA XAPAKTEPUCTHUKA ITPEJIMETA:

Xumusl, KaK 0/{Ha U3 OCHOBOIIOJIAaraloL[uX 001acTell eCTeCTBO3HAHUS, SIB/ISIETCSI HEOTheM/IEMOW YacThi0 00pa30BaHUs IIKOIBHUKOB. [1IKO/BHBIN KYpC XUMUU
BKJTFOUAeT 00beM XUMHUUECKHX 3HaHUH, He0OXOAUMBIH /11 (JOPMUPOBAHUS B CO3HAHWU IIKOJIbBHUKOB XUMHUYECKOW KapTHHBI MUpa. XMMUUYEeCKoe 00pa3oBaHKe



HeoOX0ZMMO TaKsKe JJIsl CO3/JIaHus Y LIKOJIbHHKA OTUEeT/IMBbIX TIPe/ICTaBAeHHI O PO XMMHH B pellieHNH 9KOJIOTHUeCKHUX, ChIPbeBBIX, JHEPreTHYeCKuX,
TIPO/I0BOJILCTBEHHBIX, MEAULIUHCKUX TIP00ieM uesioBeyecTBa. Kpome TOro, orpe/iesieHHbI 00beM XUMHUUECKUX 3HAHUHM He0OX0MM Kak /i/Ist TIOBCeITHEBHOM
JKU3HU, TaK U JJIs1 1esiTe/IbHOCTH BO BCeX 00J/1aCTSX HAayKW, HAPOJHOTO XO3SHCTBA, B TOM UHCJIe He CBSI3aHHBIX C XUMUEH HerloCpe/ICTBEHHO.

W3yuast XMMHIO, yUall[Fecsl y3HAIT 0 MaTepUaJbHOM eJMHCTBe BCEX BEIL[eCTB OKPY’KaloIero Mupa, 00yc/IoB/IeHHOCTA CBOWCTB BEILeCTB UX COCTaBOM M
CTpOeHHeM, ITI03HAaBaeMOCTH U MpeCKa3yeMOCTH XUMUUeCKUX SIB/IeHUH. [103TOMy KaXK/IbIM YesioBeK, )KUBYILIUK B MUDe Bell|eCTB, JOJ/DKeH UMeTb OCHOBBI
(hyHJjaMeHTaIbHBIX 3HAHUM TI0 XUMUH (XMMHAYecKast CAMBOJIMKA, XMMUYeCKHe TIOHATHS, (DaKThl, OCHOBHbIE 3aKOHBI M TEOPUH), TI03BOJISIFOIIIME BbIpabOTaTh
TIpe/ICTaB/IeHHs O COCTaBe Bel|eCTB, UX CTPOEHUH, ITPeBPaljeHusIX, TPAKTUIeCKOM HCII0/Ib30BaHNH, @ TAKKe 00 0MacHOCTH, KOTOPYIO OHH MOTYT TIPe/ICTaB/ISTh.
M3yueHre CBOWMCTB BeIIeCTB U MX MPeBpalljeHrH CriocoOCTBYeT pa3BUTHIO JIOTUUECKOTO MBILUIEHHS, a TTpaKTHUecKast paboTa ¢ BellecTBaMH (71abopaTopHbIe
OTIBITHI) — TPY10/IFOOMI0, aKKypaTHOCTH U coOpaHHOCTH. Ha mprmepe XMMUH yualljiecs TI0/TyyaroT MpefCTaB/IeH!sI O MeTO/jaX MO3HAHKS, XapaKTePHBIX JJis1
eCTeCTBEeHHBIX HayK - IKCIIepYMeHTa/JIbHOM U TEOPeTUYECKOM.

[TosTomy B pabouyeli mporpamMMe 1Mo XMMHU HAI/TA OTPaKeHHe OCHOBHBIE COZlepyKaTe/lbHble JIMHUU:

U[BeliecTBO — 3HaHUSI O COCTaBE ¥ CTPOEHUM BEILIeCTB, MX BAKHEHIINX GU3NUECKUX U XUMUUYECKUX CBOWCTBAX, OMO/IOrMUeCKOM JIeHiCTBUY;

U0xumuueckasi peakiysi — 3HaHUSI 00 YC/IOBHUSIX, B KOTOPBIX MPOSIB/ISIOTCS XMMUUECKHe CBOMCTBA BEIL|eCTB, CII0co0ax yrpaB/ieHUs XUMHUUeCKUMHU
Tripolieccamy;

[[JnprimMeHeHue BellleCTB — 3HAHUS U OTIBIT MPAKTUYECKOM /IesITeTbHOCTH C BeIl|eCTBaMH, KOTOpbIe HarboJiee 4acTo yroTpebIsiFoTCs B TOBCEAHEBHOM JKU3HY,
IIIMPOKO UCII0JIb3YIOTCS B IPOMBILIIEHHOCTH, CeJIbCKOM X031CTBe, Ha TPAHCIIOPTe;

[[]#3bIK XuMHK — crcTeMa Ba)KHEUIINX MOHATUA XUMHUU U TEPMUHOB, B KOTOPBIX OHU OITMCHIBAKOTCS, HOMEHK/IaTypa HeOpraHMueCckux BelecTB, T. €. UX
Ha3BaHMs (B TOM UMC/le U TPUBHUA/IbHBIE), XUMUYeCKHe (pOPMYJIbl U ypaBHEeHHs], @ TakKe MpaBU/ia IepeBofia MH(POPMaLMU C eCTeCTBeHHOI'0O s13bIKa Ha SI3bIK
XUMUU U 00paTHO.

ITocKko/IBKY OCHOBHBIE COZleprKaTe/IbHble JIMHUY IIKOJIBHOI'O Kypca XMMUU TeCHO I1epeIlieTeHsbl, B IporpaMMe CoJiepKaHue MpeCTaB/IeHo He I10 JIMHUAM, a I10
paszenaM: «OCHOBHBIe [TOHATUS XUMUU (YPOBEHb aTOMHO-MOJIEKY/IIPHBIX IIpe/iCTaB/IeHul)», «[lepuoanyeckrid 3aK0H U IlepuojudecKas CUCTeMa XMMUYeCKUX
sniemeHTOB []. V1. MeHgeneeBa. CTpoeHHe BelllecTBa», «MHoroobpasue XMMUYeCKUX peakiuii», «MHOroobpasue BelecTB».

Kypc xvmuu 8 kiiacca usyvaeTcs B [Ba JTara.

[[ITepBbIii 3Tanm — XKUMUS B CTaTHKe, HA KOTOPOM pacCMaTpPHUBAIOTCS COCTaB U CTPOEHHE aToMa U BelljecTBa. Ero OCHOBY COCTaB/ISIFOT CBeZIeHUs] O XMMUYeCKOM
3/1eMeHTe U (popMax ero CyIiecTBOBaHHSI — aTOMax, U30TOTaX, MOHAX, TIPOCTHIX BEI[eCTBAaX U UX BXKHEHUIINX COeJUHEHUX (OKCUAX U IPYTUX OMHAPHBIX
CoeIMHeHUSIX, KUC/IOTaxX , OCHOBAHUSIX U COJISIX), CTPOEHUU BelljeCTBa (TUI0JIOTMU XMMUUYEeCKUX CBsI3el U BUZIaX KPUCTA/I/IMUECKUX PelLIeTOoK).

[[]BTopo#i sTan — xuMus B AHaMUKe, Ha KOTOPOM yuallyecsi 3HaKOMSATCSI C XMMAYeCKUMH peakLMsIMU KakK (yHKL{Mell cocTaBa U CTPOeHHUsl yuaCTBYIOLIMX B
XUMHAYeCKUX MpeBpallieHHsIX BelljeCTB U UX Knaccupukanyy. CBOMCTBa KUC/IOT, OCHOBAHUI U COJIel cpa3y pacCMaTpUBAKOTCS B CBETe TeOPUU
3/1IEKTPOJIMTUYECKOU Auccoruanui. Kpome 3Toro, CBOMCTBa KUC/IOT U COJeN XapaKTepU3YHOTCS TAK)XKe B CBeTe OKUC/INTeTbHO-BOCCTAHOBUTE/IBHBIX TIPOL[ECCOB.

MECTO ITPEAMETA B YYEBHOM IIVIAHE:

OcobeHHOCTH cofiep)KaHUsT Kypca « XUMHUSs» SIBJISTFOTCS TJIaBHOM TIPUYMHOM TOT0, UTO B 6a3ucHOM yue6HOM (0Opa3oBaTesibHOM) TlaHe 3TOT MpeAMeT
TIOSIBJISIETCS TIOC/IETHUM B PSIly €CTeCTBEHHOHAYUHBIX JUCLIUTIIVH, ITOCKOJIBKY /IS €70 OCBOEHUS IIKOJIbHUKH /I0JDKHBI 00/1a/1aTh He TOJIBKO OMpe/ie/IeHHbIM
3aracoM mpe/iBapuTebHbIX eCTeCTBeHHOHAYYHbIX 3HaHUM, HO M JOCTaTOYHO XOPOLIO Pa3BUTHIM aOCTPAKTHBIM MBbILLIJIEHHEM.

Pabouast mporpamMMa Kypca XMMHH ZIJ1si OCHOBHOM IIIKOJTbI Pa3paboTaHa C y4eToM TepBOHAUa/IbHBIX MPe/ICTAB/IEHUHM O MUDPe BeIIeCTB, MOTyYeHHbBIX YUaIluMHUCS
B HaUa/IbHOM IITKOJIE TIPU M3YUeHUU OKPY KaroIiero Mupa, U MeXrpeIMeTHBIX CBsizeli ¢ Kypcamu ¢usuku (7 Kiacc), 6uosoruu (5-7 Kaacchl), reorpaduu (6
KJIaCcC) U MaTeMaTHKH.

[Tpepasiaraemasi mporpaMma, XOTsI U HOCUT OOILL[eKy/IbTYPHBIHM XapaKTep U He CTaBUT 3afiauy NpodecCrOHaIbHOM MOAr0TOBKM 00yJaroluXcsi, TeM He MeHee,
TI03BOJISIET UM OTIPeZIeSTUTHCS C BBIOOPOM mpoduist 00yueHus B cTapiiiei mkose. B cooTBeTcTBUM € 6a3MCHBIM yueOHBIM T/IaHOM Ha W3y4yeHre XUMUH B 8 1 9



K/lacce OTBOJUTCS TI0 2 yaca B HeZiesro, 68 uacoB B rofi, P HOPMaTHUBHOM MPO/[0/DKUTETBHOCTH yuebHoro rofa B 34 yueOHble Hefiesn. Takum obpasom,
BpeMsi, BbiJjesisieMoe paboueil MporpaMMoii Ha u3yueHue XuMum B 8-9 Kiaccax, coctasyisieT 136 yacos.

IIEJIN U 3AJJAUYUN KYPCA XM OCHOBHOM ITIKOJIbBI

OcHoBHOe 00111ee 06pa3oBaHre — BTOpasi CTyTeHb 0011jero obpa3oanusi. OHOM 13 BayKHEHIIIMX 3a7jau 9TOTO dTarla sSBJISeTCS TIOTOTOBKA 00yUaroIuxcst K
0CO3HAHHOMY M OTBETCTBEHHOMY BbIOOPY )KM3HEHHOTO U TIpodecCHoHaMbHOTO myTH. OOyuaroruecs 10/HKHbI HAyUUThCSI CAMOCTOSITETbHO CTAaBUTh L[€TA U
OTIpeZIe/ISITh MyTH UX JOCTH)KEHMUSI, UCTI0/Tb30BaTh IPUOOPETEHHBIH B IIIKOJIE OTBIT JeATeIbHOCTU B peabHOM )KU3HH, 32 paMKaMK yueOHOTO Tporiecca.

LaaeHnie yeau 0CHOGHO20 00Lje20 00PA308AHLISA:

1) bopmupoBaHUe 11€/I0CTHOTO TIPeJCTaB/IeHHs 0 MUPe, OCHOBAaHHOT'O Ha NPUOOPETeHHBIX 3HAHUSX, YMEHUSIX U CII0Co0ax /1esTe/IbHOCTH;

2) mpuoOpeTeHUe OIbITa Pa3HOOOPA3HOU JieSITeTbHOCTH, TIO3HAHUS U CaMOTIO3HAHUS;

3) TIOJITOTOBKA K OCYIIIECTB/IEHHIO 0CO3HAaHHOTO BbIOOpa MHAWBH/Iya/IbHOM 00pa3oBaTebHOM MU TTPodeCcCHOHATLHOM TPaeKTOPHH.

BosibIiol BK/Ia/ B JOCTHXKEHHUE TJIaBHBIX I1e/Iel OCHOBHOTO 0011Iero 00pa3oBaHKsi BHOCUT U3yUueHHe XUMUH, KOTOPOe MPHU3BaHO 00eCieunTh pelieHre
celyroux I{eJ1eH:

1) popmupoBaHue CUCTeMbl XUMUUECKUX 3HaHWIM KaK KOMIIOHEHTa eCTeCTBeHHOHayUHOUM KapTHHbI MUPa;

2) pa3BUTHE JTMUHOCTH 00yyYarouxcsi, popMUpPOBaHUE Y HUX T'YMaHUCTUUECKUX OTHOIIIEHUH U 9KOJIOTHUECKH 11e/1eco00pa3HOro MoBe/ieHus B ObITY U TPYJ0BOM
JesITeTbHOCTH;

3) BeIpabOTKa TTOHUMaHMsI 00ITIeCTBEHHOMN MOTPeOHOCTH B Pa3BUTHH XUMHH, a TaKKe (POPMHUPOBaHUE OTHOIIIEHUS K XUMHU KaK K BO3MOYKHOM 00/1aCTH
Oyayieli mpakTHUeCKOU JesiTe/TbHOCTH;

4) bopmupoBaHre yMeHHs 6e301acHOro obpallieHus C BelljeCTBaMH, UCTI0/b3yeMbIMU B TIOBCEZIHEBHOM YKU3HMU.

OcHoBHbIe 3aiaUH M3yUeHUs] XUMHUU B IIKOJIe:

U0popmuposamsb y obyuaronpxcst yMeHHUs BUZI€Th Y TIOHUMAaThb LjeHHOCTh 00pa30BaHusi, 3HAYMMOCTh XMMHUYeCKOTr0 3HaHUS [/ K&XKJJ0Tr0 uesioBeKa
He3aBUCUMO OT ero NpodecCHOHaNIbHOM [1esTeNbHOCTY;

Ul¢popmuposams nipecTaBieHNs 0 XMMUUECKOM COCTaBJ/ISFOILEH eCTeCTBeHHOHAYYHOU KapTHHbBI MUPa; YMeHUs 00BbsICHATh 00BEKTHI U MPOLeCChI
OKpY’Katolllel 1eliCTBUTeTbHOCTH, UCTI0JIb3YS [7ISl STOr0 XUMUUeCKre 3HaHMSI;

[[Joeradesamb MeToiaMu HAyIHOTO TIO3HAHUS /i7Is1 0OBSICHEHNSI XUMUYECKHX SIBJIEHHUHM Y CBOMCTB BeIIeCTB, OLIEHKH PO XMMHHU B Pa3BUTHUH COBPEMEHHBIX
TeXHOJIOTHi 1 TIOJTyYeHWH HOBBIX MaTepuaroB;

U0eocnumbieamsb y6exxneHHOCTh B TIO3UTUBHOM POJIM XUMUH B YKM3HU COBPEMEHHOT0 0011[eCTBa, HEOOXOMMOCTH IPaMOTHOTO OTHOLIIEHUS K CBOEMY 3/J0POBBIO
Yl OKpY>Karolller cpefie;

Unpumensimp TonmyueHHbIe 3HaHWH [i7s1 6€30MaCHOTO UCTOMb30BaHKs BEL[eCTB U MaTePUasioB B OBITY, CETbCKOM XO3sHCTBe U Ha TIPOM3BO/ICTBE, pelleHus
MpaKTHYeCKUX 3a/lau B TIOBCeJHEBHOM JKU3HU, TIPeyTIPeKeHN s sIBJIeHUH, HAaHOCSIIMX BpeJ] 3[0POBbI0 UesioBeKa U OKpY Katollleil cpefie;

Upa3zseusamp no3HaBaTenbHbIE UHTEPECHI, MHTE/IeKTyaIbHbIe ¥ TBOPUECKHUEe CIIOCOOHOCTH yUaliXcsl B TIPOLiecce U3y4YeHusl UMH XUMHUUeCKOW HayKH U ee
BKJ/IaJla B COBPeMeHHBIM HayUHO-TeXHUUeCKUH IIPorpecc;

U0popmuposamsb BakHeIIIMe TOTUUECKUX OTepaLivii MbILIeHUsT (aHa/I|3, CUHTe3, 000011IeHe, KOHKpeTH3allysi, CpaBHEHUe U ZIp.) B MPOLiecce MO3HaHUs
CHUCTEeMbI Ba)KHEMIIINX ITOHSATHH, 3aKOHOB U TeOPUI O COCTaBe, CTPOEHUU U CBOMCTBAX XMMUYECKHX Bell|eCTB;

[oeradesampb KnroueBBIMU KOMITeTEHL[USIMHU (yueOHO-TI03HaBaTeIbHBIMH, HH()OPMALIMOHHBIMH, [IeHHOCTHO-CMBIC/IOBHIMUA, KOMMYHHKATUBHBIMHU).

PE3YJ/IbTATBI OCBOEHUSI OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O
OBbPA30OBAHUNA 110 XUMHNMN:



[Tpu u3yueHNM XUMHUH B OCHOBHOM IITKOJIe 00eCTrieunBaeTCst JOCTHXKeHHE JIMYHOCTHBIX, MeTallPeAMeTHBIX U NMPeMETHBIX pPe3y/IbTaToB.
JIMYHOCTHBIE:

1. B 11eHHOCTHO-OpUEeHTaLIMOHHOM cepe:

[[JBocniuTanue uyBCTBa rOPAOCTH 3a POCCUMCKYIO XUMHUUECKYI0 HayKy, T'yMaHW3Ma, TI03UTUBHOTO OTHOIIIEHUS K TPYAY, 1ie/leyCTPeM/IEHHOCTH;
[dbopmupoBaHue [ieHHOCTH 340POBOro U 6e30macHOro obpas3a KU3HH; YCBOEHHUE MPABU/T MHIUBU/Iya/TbHOTO U KOJUIEKTUBHOTO 0€30T1aCHOTO ITOBe/IeHUS B
Yype3BbI-YalHBIX CUTYaLIMSIX, YTPOXKAIOIIUX >KU3HU U 3/I0POBbBIO JIFO/Iel;

L[ldopmupoBaHue 3KOIOrMUeCKOro MbIIIIEHHUs: YMeHUsI OL|eHUBaTh CBOIO [JIesiTeIbHOCTh U MOCTYIIKU APYTUX JIt0/lel C TOUKY 3peHUs COXpaHeHUsI
OKpY’Karolllel cpe/ibl - TapaHTa >KU3HU U Osiarononyuus el Ha 3eMiie.

2. B TpyznoBoii cdepe:

[[JBoctiuTaHre roTOBHOCTH K OCO3HAHHOMY BBIOODY Za/ibHeliIIei 06pa3oBaTe/IbHOM TPaeKTOPHH.

3. B no3HaBaTe/IbHOM (KOTHUTUBHOMW, UHTE/IJIEKTYaIbHOM) cdepe:

UJdopmupoBaHre yMeHHs YIIPAB/IATb CBOEH IM03HAaBaTeIbHOM JesITe/TbHOCThIO;

UJpa3BuTrie cOGCTBEHHOTO LIe/IOCTHOTO MUPOBO33PeHMsI, TOTPEOHOCTH ¥ TOTOBHOCTH K CaM0O0Opa30BaHMIO, B TOM YHCJIe ¥ B paMKaX CaMOCTOSITe/TbHOM
JiesITeNTbHOCTU BHE LITKOJIBI;

L[JdopmupoBaHrie 0OCHOB 3KOJIOTMUeCKOM KY/IbTYphl, COOTBETCTBYIOIIe COBDEMEHHOMY YPOBHIO 9KOJIOTUUECKOTO MbIIIJIEHUS], Pa3BUTHE OTMbITa 3KOJOTHUeCKU
OpPHEHTUPOBaHHOMW pe)yieKCUBHO-OLIEHOUHOM U MPaKTUUeCKOM JesTeTbHOCTH B XKU3HEHHbBIX CUTYyaLUsIX.

MetanpeagMeTHele:

[[Jucronb3oBaHue ymMeHH 1 HaBLIKOB Pa3/IMYHBIX BH/IOB MO3HABaTe/bHOM /IeATeIbHOCTH, IPUMeHeHe OCHOBHBIX METO/IOB TI03HaHUS (CHUCTEMHO-
vHGbOPMaI[MOHHBIN aHa/N3, MO/Ie/TMPOBaHUe) i U3yUeHUsl pa3/TIMUHbIX CTOPOH OKPYyKatollel JeiCTBUTe/IbHOCTH;

[[Jucronb3oBaHHe OCHOBHBIX MHTEJIIEKTYa/IbHBIX Orepariyii: (h)opMyTUpOBaHUe TUTIOTe3, aHaIM3 U CUHTe3, CpaBHeHHe, 0000I1IeHre, CUCTeMaTH3alvs,
BBISIB/IeHUe TTPUUHMHHO-C/Ie/ICTBeHHBIX CBsI3ei, TTIOUCK aHaJIOrOB;

[JymeHue reHeprpoBaTh H/ieH U OTIPeIEeNSTh CPeJCTBA, HEOOXOJUMBIE [I/Isl UX peau3aliii;

L[ lymenue onpefensTs Lje/M U 3a[jauu JesiTe/IbHOCTU, BEIOUpaTh CPe/iCTBA peav3aliuu e U

TIPUMEHSITh UX Ha MPaKTHKe;

[[Jucmonb30BaHre pa3MMUHBIX UCTOUHUKOB [I7IsI TIOTyYeHUst XUMHUeCKol nHhopMaliu.

IpeameTHBle:

1. B no3HaBaresibHOM cdepe:

[[]3Hanue onpeeneHnii N3yUeHHBIX TIOHATUNA: YMeHHE OMMCHIBATh IeMOHCTPALIMOHHbIE Y CAMOCTOSITE/TbHO TIPOBE/IEHHBbIE XUMHUUECKHE SKCITeEPUMEHTHI,
WCTIONB3YS AJIsl 3TOTO POAHOM SI3BIK U SI3bIK XUMUU;

U0ymeHue paznuuath U3yueHHbIE K/IaCChl HEOPTaHUUECKUX COeIMHEHHM, TIPOCThIE U CJIOXKHBIE BEl[eCTBa, XUMUUECKHEe PeaKI[uH, OMMChIBATh UX;
U0ymenue knaccuuiipoBaTh W3yueHHbIe 0ObEKTHI U SIBJIEHUS;

[croco6HOCTE [ie1aTh BBIBO/BI U YMO3aK/TFOUEHUS U3 HaOJTIOIeHNH, U3yYeHHbIX XUMHUUECKHUX 3aKOHOMEPHOCTEH, MMPOrHO3UPOBaTh CBOMCTBA HEM3YUeHHBIX
BeIIleCTB 110 aHaJIOTUX CO CBOWCTBAaMU M3yUeHHbIX;

[[lymeHnue cTpyKTypupoBaTh U3yueHHbIN MaTepral U XUMUUeCKyt0 HHGOpPMAL[IO0, TIOJyUeHHYI0 U3 IPYTUX UCTOUHUKOB,;

UJymeHue MozieTMpoBaTh CTPOEHHE aTOMOB 3/IeMeHTOB 1-3 1epuo/ioB, CTPOeHHe TIPOCTHIX MOJIEKYT;

2. B 11leHHOCTHO-OpUeHTalMOHHOM cdepe:

[JymeHue aHanmM31poBaTh U OLIEHUBATh MOC/IE/ICTBUS [I7Is1 OKPY>KaloLL[el cpe/ibl ObITOBOM M TIPOU3BO/ICTBEHHOU JiesITe/TbHOCTH Ye/loBeKa, CBSI3aHHOM C
nepepabOTKOM BeIIeCTB;

3. B TpynoBoti cdepe:



[[ldopmupoBaHue HaBLIKOB POBOAWUTH XUMUUECKHIN IKCTIEPUMEHT;

4. B cthepe 6e30macHOCTH KU3HeeSITebHOCTU:

UlJymeHue pa3nuuath oracHbie ¥ He30TacHbIe BEIeCTBa;

[[JymeHue oka3bIBaTh TiepBYIO MOMOILb IIPU OTPABJ/IEHUSIX, 0XKOTaX U APYTUX TPaBMax, CBsI3aHHBIX C BelljeCTBaMU U JlabopaTOpHBIM 000pyA0BaHUEM.

OIIMCAHUME HEHHOCTHBIX OPUEHTHUPOB COAEPXXAHUA YUYEBHOI'O ITPEJIMETA:

YueOHbIi rpeiMeT « XUMHs», B COZiepXXaHUH KOTOPOTO TJIaBHBIMU KOMITOHEHTaMH SIBJISTFOTCS] HAy4YHble 3HAHWSI M HayuHble MeTO/Ibl I03HAHUSI, TI03BOJISIET
npoOy»K/1aTh y yUalXCsl SMOLMOHAIbHO-1{EHHOCTHOE OTHOILLIEHHE K U3yuyaeMOMy MaTepHaiy. B pe3ysbrare yueOHOro mpoiiecca CO3Jar0TCs YC/IOBUS ISt
(hopmMupOBaHUs CUCTeMBI LjeHHOCTel. [To3HaBaTe/bHast PyHKIMS yueOHOTo npeiMeTa « XMMUsD» 3aK/TF0UaeTcsi B CIIOCOOHOCTH eTro CoZlep>KaHus pa3BUBaTh
L[eHHOCTHBIe KaueCTBa y yualuxcsl.

ITo3HaBaTe/bHBIE [[€HHOCTH:

OMHOWeEHUE K:

H[JxvmMuueckum 3HaHUSIM KaK OTHOMY U3 KOMITIOHEHTOB KyJIbTYPbI Ue/loBeKa HapsiZly C APYTHMH eCTeCTBeHHOHAayUHbIMU 3HAHUSIMU;

L[Joxpy»atoiieMmy MUPY Kak MUPY BeIl[eCTB U MPOUCXO/SAIINX C HUMU sIBJIEHUH;

[[Jmo3HaBaTe/bHOM AeATeMbHOCTH (KaK TEOPEeTHUECKOU, TaK U IKCTIePUMEHTa/IbHOM) KaK UCTOUHUKY 3HaHUM;

NOHUMAHUe:

[[Jo6beKTUBHOCTH ¥ JOCTOBEPHOCTH 3HAHWH O BEIIleCTBaX U MPOUCXO/SAIINX C HUMH SIBJIEHUSIX;

[cnoxkHocTH ¥ 66CKOHEUHOCTH TpoLiecca Mo3HaHus (Ha TpUMepe UCTOPUM XUMHUUECKHUX OTKPBITHIA);

[]meticTBUsSI 3aKOHOB MPHUPO/IbI U HEOOXOJUMOCTH UX yueTa BO BCeX cepax /IeATeIbHOCTH UeI0BeKa,;

[[]3HaueHust XUMHUUYECKUX 3HAHUM JjIs pellieHus T/100ambHbBIX MpobieM uesioBeuecTBa (IHEPreTUUeCKOM, ChIpbeBO, MPO/I0BOJ/ILCTBEHHOM, 3/[0POBBS 1
JONITOJIETHSI UesIoBeKa, TEXHOJIOTMUeCKUX aBapyi, ri00aibHOM SKOIOTHUH U AP.).

IlenHocTH Tpyja U ObITa:

[ oTHolieHMe K TPYIOBOH /1eATeILHOCTH KaK eCTeCTBeHHOU (hr3nuecKoi U UHTe/IEKTya/IbHOU TTOTPeOHOCTH, TPYIy KaK TBOPUECKOH /IeATeTbHOCTH,
TI03BOJISIFOILIel IPUMEHSTh 3HAaHUSI Ha TMPaKTHKE;

[JcoxpaHeHue u rofep>kaHrue COOCTBEHHOTO 3/I0POBbS U 3/I0POBbSI OKPY/KAIOII[UX, B TOM UHC/Ie OPraHU3aIiyst MUTAHUS C YIeTOM COCTaBa U YHEPreTHUeCKOU
1L[eHHOCTH TIHILIY;

[cobsroaerre ipaBui 6e301acHOT0 MCITO/Ib30BaHUS BEITIECTB (JIEKapCTBEHHBIX MPeraparToB, CPeJCTB ObITOBOM XUMHU, TIECTHUIIU/IOB, TOPHOUe-CMa304HbIX
MaTepuasioB U JIp.) B TIOBCeTHEBHOM »KWU3HU;

[Joco3HaHue AOCTWKEHUsI TMYHOTO yCIiexa B TPY/JOBOM [eSTeJTbHOCTH 3a CYeT COOCTBEHHOW KOMITETEHTHOCTH B COOTBETCTBHMHU C COIMAIBHBIMU CTaHapTaMHU
Y MOCJIeAYIOIIUM COLIMaIbHBIM 0/]00peHreM [JOCTH)KeHUH HayKH XUMUU U XUMHUECKOT0 TTPOM3BO/ICTBA [I/Isi Pa3BUTHsI COBPEMEHHOTO0 0011iecTBa.
HpaBcTBeHHbIe IeHHOCTH:

[JotHotienue k cebe (oco3HaHre COOCTBEHHOTO [JOCTOMHCTBA, YYBCTBO 0OOII[eCTBEHHOTO /10/ITa, AUCLUTVIMHUPOBAHHOCTD, UeCTHOCTDb U MPaBAUBOCTb, TIPOCTOTA
Y CKPOMHOCTb, HETEPITUMOCTD K HECTIPaBe/I/TMBOCTH, TIPU3HAaHKE HeOOXOAUMOCTH CAMOCOBEPIIIEHCTBOBAHMS);

[[JoTHolIeHMe K APYTUM JEOAsM (TyMaHH3M, B3aUMHOE YBa)KeHHe MeXK/y JIFOZAbMU, TOBapHUIliecKasi B3aMMOTIOMOIIb U TpeO0BaTe/IbHOCTh, KOJIEKTUBU3M,
3ab0Ta 0 IPYTHX JIIOJSX);

[otHotienue k ipupoge (bepe)kHoe OTHOIIIEHKE K ee OOTaTCTBY, HETEPITUMOCTD K HApYIIeHUsIM KOJIOTHUeCKUX HOPM U TpeOOBaHUM, IKOJIOTMUeCKH
I'PaMOTHOE OTHOIIIEHHE K COXpaHeHHIo TUApocdepsbl, aTMOChephI, MOUBLI, OMOChephI, UeJI0BEUECKOTO OPraHU3Ma; OIleHKa JeMCTBHUS BOIIPEKH 3aKOHAM
TIPUPO/IbI, TIPUBOSILETO K BO3HUKHOBEHHUIO T7100a/bHBIX Mpobiem);



[[JnoHumaHre HeOOXOJUMOCTH YBaXKUTEJILHOT'O OTHOLLIEHUS K JOCTH)KEHUSIM OTeueCTBeHHOW HayKH, UCCIIe[J0BaTeIbCKOM /1esITe/TbHOCTH POCCUMCKUX YUeHbIX-
XUMUKOB (TTaTPUOTHUYECKHE UyBCTBA).

KoMMyHUKaTHBHbIE [[eHHOCTH:

[[JoTHoITIEHME K HOpMaM $I3bIKa (€CTeCTBEHHOTO U XUMHUUECKOI0) B Pa3/IMUHBIX UCTOUHUKaX WHbopMaluu (utepatrypa, CMU, VHTepHeT u Ap.);
[[JnoHumMaHre HeOOXOJUMOCTH TIPUHSATHS Pa3/IMUHBIX CPEJICTB U TIPUEMOB KOMMYHHUKAIIH;

[[JnonumaHue He0O6X0JUMOCTH T0/TyueHUst UHGOPMALIUK U3 Pa3TMUHBIX HCTOYHUKOB.

[[ImonnmaHue BayKHOCTH BeZieHUs [iMajiora Jjisl BbIsSIBJIeHUs pa3HbIX TOUEK 3peHusi Ha paccMaTprBaeMyto MHGOPMAL[MIO; BEIpayKeHUsI IMUHBIX OL[eHOK U
CY>K/IeHU; TIPUHSATHUS BbIBO/Ia, KOTOPBIM (hOPMHUPYETCS B MPoLiecce KOMMYHUKAL|H.

JcTeTHYeCKHe IIeHHOCTH:

U[Jno3umugHoe uyecmeeHHO-yeHHOCMHOe OMHOWeHUe K: K OKpY»KarolljeMy MUPY (KpacoTa, COBEpIIEHCTBO U TAPMOHUS OKPY Karolllel MPUPO/IbI U KOCMOCA B
11€JI0M); TIPUPOZIHOMY MHPY BeIIeCTB U UX TPeBPaIlleHHH ); BBIMOJHEHUIO YUeOHBIX 3a/jau Kak K MPOIIecCy, AOCTABJISIONIEMY 3CTETUUECKOE Y0BO/IbCTBHE
(KpacuBoe, U3SIIIHOe pellieHre WM I0Ka3aTelbCTBO, POCTOTa, B OCHOBE KOTOPOM JIE)KUT rapMOHUS);

{JnonumaHure HeOOXOUMOCTH U300pa’KeHUSI UCTUHBI, HAYUHBIX 3HAHWUH B UyBCTBEHHOM (hopMe (Harpumep, B ITPOU3BeIEHUSX UCKYCCTBA, MOCBSIIIEHHBIX
Hay4YHBIM OTKDBITUSIM, YUEeHbIM, BellleCTBaM U UX TIPeBpalljeHUsIM).

POPMbI OPTAHU3AIIMH OBPA3OBATE/IBHOI'O ITPOIJECCA:

OcHOBHOI (hopMoO¥i opraHu3aLK yuebHOTo MpoLjecca siB/sIeTCs] YPOK B PAMKax K/IaCCHO-YPOUHOM cHUCTeMbl. B KauecTBe JOTIOTHUTETBHBIX (POPM UCIIOMb3YeTCs
crcTeMa KOHCY/IbTallMOHHOU TIO/IIeP>KKHU, JOTIOTHUTEIbHBIX MHUBU/Iya/TbHBIX 3aHSATHH, CaMOCTOsITe/IbHAsi paboTa yyalluxcsl C UCI0/Ib30BaHHEM COBPEMeHHBIX
MH(POPMAaLIMOHHBIX TEXHOJIOTUM, BHEYPOUHas [1esiTeJIbHOCTh T10 MpeiMeTy.

O61me dhopmbl opraHu3salu 00yueHus: UHAVBUyalbHasi, TIapHasi, TPYIINoBasi, KOJIJIeKTUBHas1, pOHTabHasi, KOTOpbIe Peann3yTCs Ha YPOKe, B TIPOEKTHO-
MCCTIeJOBaTeIbCKOM paboTe, Ha ceMrHapax, KOH(pepeHLUsX, SKCKYPCHUsIX, TIPH MTPOBe/IeHUH J1ab0paTOPHBIX OIBITOB U MPAKTUYECKUX paboT, Ha 3aHATHUSIX
3/IeKTUBHBIX U CIIELKYPCOB U T.[.

TwIbl YPOKOB: YPOKU «OTKPBITHS» HOBOTO 3HaHMS; YPOKH OTPabOTKKU yMeHUH 1 pe)/IeKCHH; YPOKH 00I1{eMeToJ0/I0THIeCKOl HarlpaB/IeHHOCTH; YPOKHU
Pa3BUBalOILEero KOHTPOJISI.

dopmbl OpraHu3anyy yueOHO-HUCC/Ie10BaTe/IbCKOM /1esITe/TbHOCTH Ha YUeOHBIX 3aHATHSX: YPOK-HUCC/Ie/[0OBaHIe, YPOK-1abopaTopusi, YyPOK-TBOPUYECKHI OTUeT,
YPOK U300peTaTenbCTBa, YPOK -3alllMTa UCCIe[j0BaTe/IbCKUX MPOEKTOB, YPOK-3KCIIepTH3a, YPOK «I1aTeHT Ha OTKPBITHEe», YPOK OTKDPBITHIX MbIC/IeH, yueOHbIH
5KCIIePUMEHT, loMalllHee 3a/jJaHue UCC/1e/loBaTeIbCKOro Xxapakrepa.

TEXHOJIOI'MY OEYYEHUA:

dopMHpOBaHUIO HEOOXOAMMBIX KTFOUEBBIX KOMITeTeHLIMH CIIOCOOCTBYeT UCTIOIb30BaHHe COBPEMEHHBIX 00pa30BaTe/IbHbIX TEXHOIOTHN WK 37IEMEHTOB 3TUX
TeXHOJITUH:

U{rexHonoruu npobseMHOTo 00yJeHus;

[[JrexHonorust o6yueHusi Ha MpUMepe KOHKPETHBIX CUTYyaLUK;

UJrexHonorust pa3BUBaroIero o0yyeHus;

U{rexnonorus PKMUYII (pa3BUTHsI KPUTUUECKOTO MBILIJIEHUS Uuepe3 UYTeHue U TTMCbMO);
[[rexHonorusi mpoeKTHOM U UCC/IeA0BaTeIbCKON JesiTe/IbHOCTU yUalluXCs;
[[JUKT-TexHonoruu;

UOAOMT-TexHonorus (quaakTUueckass MHOTOMepHasl TeEXHOJIOTUS);

[[Jmemarorvka coTpyAHAYECTBA;

[[JTexHoMOrMM AUCKYCCHUiA U IMaNOrOBble TEXHOIOTUY;



[[IrexHonorusi pa3BUBaroOIIUX UCCIefoBaTenbCKUX 3aaau (TPU3);
L[]3mopoBbecOeperatoiiiyie TeXHOJIOTUM;

HrexHonornu MHAWBUAYATLHOTO O0yUeHUs;

[[JrexHomorus rpyroBoro ooyueHus;

[[]TrexHo/0rMY UHTETPUPOBAHHOTO 00yUYeHHST;

[[JrexHonorust pa3HOypOBHEBOT'O 00yUeHMS;

[[JrexHoor¥st UTPOBOTO OOyUEHUSI

[JrpaguiionHbie obpa3oBaTebHbIE TEXHOJIOTUN

W IpyTHe, KOTOPbIe 1e/Iaror CUMTAaeT 1e/ieco00pa3HbIM IPUMEHSThL B CBOel pabore.

YHuBepcasbHble yueOHbIe AeicTBUsS (HOPMUPYIOTCS B paMKax yYueOHBIX ITpeIMeTOB, B TOM uuce U ripegMeTa XMMUS. MexaHu3Mbl UX GOPMUPOBAHUS
3a710’KeHbI B YeThIPeX MeTarpeAMeTHbIX MPOrpaMMaXx, BK/IFOUeHHBIX B IPOrpaMMy 00pa30BaTeIbHOTO YUPeKAeHHS:

1. TIporpamma «@opMHUpOBaHHe YHHUBEPCA/IbHBIX YUeOHBIX [eHCTBUI»;

2. TIporpamma «®opmupoBanrie UKT-KOMITeTEHTHOCTH 00yUaroIuxcsi»;

3. IIporpamMma «OCHOBBI yueOHO-UCCIeJ0BAaTebCKOM U TIPOEKTHOM [IesITe/TbHOCTH»;

4. TTIporpammbl «OCHOBBI CMBIC/IOBOT'O UT€HHUSI U Pab0Ta C TEKCTOM»

YcnoBus u cpezictBa popmupoBanus Y'Y /l: riegaroruueckoe obirieHre, yueOHOe COTPYJHUUECTBO, COBMECTHASs /IesiTe/IbHOCTh, pa3HOBO3PACTHOE
COTPYJHUYECTBO, POEKTHas! 1esITe/IbHOCTh Kak (hopMa COTPYIHUUECTBA, AVCKYCCHH, TPEHUHTH, OOIIUI PUeM /10Ka3aTeIbCTBa, pedieKCHsl.

COJEPXAHUE ITPOI'PAMMBI;

8 kyacc (2 u B Heflento, Bcero 68 u, u3 HUX 1u — pe3epBHOe BpeMsi)

BBEJEHWE (4 yaca)

XWMHUs — HayKa O BeIlleCTBax, UX CBOMCTBAaX W MpeBpallieHusx. [IoHATHe 0 XUMUUECKOM 371eMeHTe U (hopMax ero CyIeCTBOBaHUsI: CBOOOHBIX aToMaXx,
TIPOCTBIX U CJIOXKHBIX BelrecTBax. [IpeBpartienus BeriecTB. OTIMUMe XUMUYECKUX PeaKI[Ui OT (Gr3UUeCcKUX sIBIeHUH. Po/ib XUMUM B )KM3HH Ue/IOBEKa.
Xemodusa 1 xeMohobus.

Kpatkue cBefieHUs] N3 UICTOPUM BOSHUKHOBEHHS M Pa3BUTHSI XMMUHW. PO/Tb 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJIEHUH XUMHUUECKOW HayKu — paboTel M. B.

JlomoHoCcoBa, A. M. Bytnepoga, /.. MeHieneeBa. XumMuueckasi CAMBOJIMKA. 3HAaKU XUMHUUECKUX 37IeMEHTOB U MPOMCXOKeHHe UX Ha3BaHUU. XUMUUeCcKue
dhopmynbl. Hekchl U KoadduiieHThl. OTHOCHTEIbHBIE aTOMHAasi U MOJIeKyJ/isipHasi Macchl. [IpoBe/ileHre pacueTOB MaCCOBOM [0/ XUMUUECKOT'0 3/IeMeHTa B
BellleCTBe Ha OCHOBe ero ¢opmysbl. [leproanyeckast cucTeMa XUMUUeCKUX 1eMeHTOB [I. V. MeHjesieeBa, ee CTPYKTypa: Masibie U 00JIbIlIMe TIepPUObI, IPYTIITbI
u noArpynmnsl. [Teproaryeckast cucTeMa Kak ClipaBOYHOE MOCOOUe [jist TIOJTyYeHHsT CBeIEHUH 0 XUMUUECKUX d/1eMeHTax. JlemoHcTpanuu. 1. Mozenu pa3nuu-
HBIX TIPOCTBIX U CTI0XKHBIX BelllecTB. 2. KosieKys cTeKIsTHHOM XUMUUYecKou nocy/ipl. 3. Koiekiys MaTepranoB U U3/ie/nii U3 HUX Ha OCHOBE allOMUHUS. 4.
B3auMoseticTBrie MpaMopa C KUC/IOTOM ¥ IOMyTHEeHHe U3BeCTKOBOU Bozibl. IIpakTHueckue padoThl. 1. [TpaBuia TeXHUKH 6€30MacCHOCTU TIPY paboTe B XMMU-

yeCcKoM KabuHerte. [IpremMbl obpatrieHus ¢ 1abopaTopHbIM 000PYZI0BaHUEM W HarpeBaTe/IbHBIMH ITPUOOPaMU.
HPEAMETHBIE pe3y/jibTaThbl OﬁquHI/IH

Yuyaluiics 10/KeH 3Hamb: IpeaMeTbl U3yUeHHsl eCTeCTBeHHOHaYUHbBIX AUCLIMIUIVH, B TOM UMC/ie XUMUK; xumMuueckue cuMBoiibl: Al, Ag C, Ca, Cl, Cu, Fe, H,

K, N, Mg, Na, O, P, S, Si, Zn,ux Ha3BaHUs ¥ TIPOU3HOLLEHUE.
Yuaumiics 10/DKeH ymemn:



[ucrnonb30BaTh MPY XapaKTEPUCTHKE BEIIIECTB MOHATHS: «aTOM», «MOJIEKYJ/Ia», «XUMUUECKHN 3JIEMEHT», «XUMUUECKUH 3HaK, UM CUMBOJI», «BEIIeCTBO»,
«TIPOCTOE BEIECTBO», «C/I0XKHOE BEILeCTBO», «CBOMCTBA BEILECTB», «XMMUUYECKHE SIBJIEHHUS», «(PU3HUeCKHUe SBIEHHS», «K0IDMUIIUEHTDI», «AHIEKChI»,
«OTHOCHTeJTbHAsI aTOMHasi MacCa», «OTHOCUTe/TbHasi MOJIEKYJISIPHAst Macca», «MacCoBast ZI0Js 37IeMeHTa»;

[Jo6patjatbcs ¢ 1abopaTOpHLIM 000pPYy/J0BaHHUEM M HarpeBaTe/TbHLIMU TIPUOOpaMy B COOTBETCTBUM C TIPaBU/IaMH TEXHUKU 0€30T1aCHOCTY;

[[IBbImonHATH MpOCTeHIIIe IpHeMbl Pa0OTHI C 1ab0paTOPHBEIM 000pYy/10BaHHEM: TaO0OPAaTOPHBIM IITATUBOM; CITUPTOBKOI;

[[JxknaccudurppoBats BellecTBa 110 COCTaBY Ha MPOCThIe U CJIOJKHbIE;

U{Jpa3nuyate: Tesia 1 BeI[eCTBa; XUMUYECKHH 37IEMEeHT 1 TIPOCTOe BeI[eCTBO;

[[JoruceiBaTh: (GOpPMBI CyILIeCTBOBAHUSI XUMHUUECKUX 3/1eMeHTOB (CBOOO/IHBIE aTOMBI, TIPOCThIE BellleCTBa, CJIOXKHBIe BelllecTBa); TabJuuHy GopMy
[TeprouueCcKoi CUCTEMbI XUMUUECKUX 3JIEMEHTOB; ITOJIOXKeHHe 3ieMeHTa B Tabwiie . Y, MeH/jesieeBa, UCTIO/B3YsI IOHATHUS «TI€PUO/», «TPYIIIa», «TJIaBHAsT
TIOATPYTITa», «IT000UHast MOATPYIINa»; CBOKMCTBA BeIlleCTB (TBEPABIX, XKUJKUX, ra3000pa3HbIX);

[JoO6BSICHATE CYIIIHOCTh XUMHUUECKUX SIBJIEHHUH (C TOUKW 3PEHHsT aTOMHO-MOJIEKY/ISIPHOTO YUeHUsT) M UX TIPUHIUTNHAIBHOE OT/INUKEe OT (DU3UUYECKUX SIBJIEHHIA;
[[]xapakTepu3oBaTh: OCHOBHbIE METO/Ibl U3yUeHUsI eCTeCTBeHHBIX JUCLIMIUIUH (HabsrojeHre, SKCIIePUMEeHT, MO/[e/TMPOBaHKe); BeIleCTBO 0 er0 XUMHUUeCKOU
(hopmyJie cOracHoO MylaHy: KauyeCTBEHHBIN COCTaB, TUII BelleCTBa (TIPOCTOe WK CJIOXKHOE), KOJIMUeCTBEHHBIN COCTaB, OTHOCUTE/IbHAs MOJIEKY/IsIpHast Macca,
COOTHOILIEHWEe MacC /IeMeHTOB B Bell[eCTBe, MaCCOBBIE /I0JIM 3JIEMEHTOB B BellleCTBe ([|/IsI CJIOKHBIX BEIL[eCTB); POJIb XUMHUH (TT0JI0KUTETBHYIO U
OTPULATe/IbHYIO) B )KU3HH Ue/ioBeKa, apryMeHTHPOBATh CBOE OTHOLLIEHHe K 3TOH 1pobiieme;

[[]BbruuC/ISTE OTHOCUTENBHYIO MOJIEKY/ISIPHYIO MacCy BelleCcTBa U MaCCOBYHO JIOJIF0 XUMHUUECKOTO 7IeMeHTa B COeZIMHEeHUSIX;

U0npoBoauTh Hab/IFOIEHUSI CBOHCTB BEI|EeCTB U SIBJIEHUH, TIPOMCXOSAIINX C BeIleCTBAMU;

[[JcobromaTh rpaBuia TeXHUKH 06€3011acHOCTH TIPY TTPOBeIeHUH HaO/MI0IeHH 1 Tab0opaTOPHBIX OIBITOB.

METHHPEAMETHBIE Pe3y/ibTaTbl OGyHEHI/IH

Yuyammiicst 10/DKeH ymemn:

[[JoripeensaTs mpobieMsl, T. €. yCTaHABIMBATh HECOOTBETCTBUE MEXK/Y JKeJlaeMbIM U IeiCTBUTeTbHbIM;

[|[JcocTaBnsATh C/10>KHBIM TI7IaH TEKCTa,;

[[]BmageTb Takum BUJOM W3/I0KeHHUsI TEKCTa, KaK TIOBeCTBOBAHUE;

U{mox pyKOBOCTBOM yuuTeJIsI TPOBOAUTE HETIOCPeICTBEHHOe Ha0/II0/IeHue;

U[Jnmog pykoBozacTBOM yuuTesisi ohOpMIATh OTUET, BK/TFOUAIOIIUIA OTMcaHue Hab/r0/IeHus, eTo pe3y/ibTaToB, BHIBO/IOB;

{[ucronb30BaTh TakolM BUJ, MBICJIEHHOTO (M/lea/lbHOT0) MO/Ie/TMPOBaHMsI, Kak 3HAKOBOE MO/IeTMpPOBaHye (Ha MprUMepe 3HaKOB XMMHUYeCKUX 3/IeMEHTOB,
XUMUUeCKUX hopMyn);

Uucrnonb30BaTh Tako# BUJ MaTepraabHOTO (TIPeJMETHOT0) MOZIe/TMPOBaHMs, Kak (pr3ndyeckoe MoOZieTMpOBaHKe (Ha pUMepe MO/IeTMPOBAHKST aTOMOB U
MOJIEKYN);

[Jnonyyats XuMHU4eCKyr0 HH(OPMAI[UIO U3 pa3/IMUHBIX UCTOYHUKOB,;

[ JoripeenaTs 0OBEKT U aCMeKT aHaM3a U CUHTe3a;

[ Jonpeensts KOMIOHEHThI 00OBEKTAa B COOTBETCTBUM C aCTIeKTOM aHa/IM3a U CUHTe3a;

[ocy1iecTBnisiTh KaueCTBEHHOE 1 KOJTMUeCTBEHHOE OTMCaHHe KOMITIOHEHTOB 00BEKTa;

[ Jomnpeaenats oTHOIIEHUsT 06BEKTA C IPYTUMH 00bEKTaMH;

[ JoripesiensaTs cyIieCTBeHHbBIE PU3HAKK 00BEKTA.

TEMA 1. ATOMBI XUMWYECKWX STEMEHTOB (10 yacor)

AToMBI KaK popma CyI1leCTBOBaHHUSI XUMUUECKHX 3/1eMeHTOB. OCHOBHbIE CBe/IeHHsI O CTPOeHHH aTOMOB. [loKa3aTenbCTBa CJI0’KHOCTUA CTPOeHUs1 aTOMOB. OTbIThI
Pe3epdoppa. [nanetapHasi Mojienlb CTpoeHus1 aToMa. COCTaB aTOMHBIX sifiep: MPOTOHBI, HeHTpoHbL. OTHOCKTE/IbHAs aTOMHast Macca. B3aMOCBsI3b TTOHATHIM
«TIPOTOH», «<HEUTPOH», «OTHOCHTe/IbHAsi aTOMHasi Macca». Mi3MeHeHMe urcia IPOTOHOB B sifipe aToMa — 00pa30BaHKe HOBBIX XUMHUYECKHX 37IEMEHTOB.



Vi3MeHeHMe Urcia HEUTPOHOB B sijpe aToMa — oOpa3oBaHue 130TornoB. COBpeMeHHOe orpe/ie/ieHre TIOHATHS «XUMUYeCKU 3/1eMeHT». V30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OZHOTO XMMUUECKOT0 3/IeMeHTa. DJIeKTPOHbI. CTpOeHte 3/1eKTPOHHBIX YPOBHEM aTOMOB XUMHUYECKUX 3/IeMEHTOB MaJlbIX NTePUO/IOB.
[ToHsATHE O 3aBeplIeHHOM 3/IeKTPOHHOM YPOBHe. [leprofnueckas cucteMa XUMU4ecKux 3r1eMeHToB 1. V1. MeHieneeBa U CTpoeHHe aTOMOB, (hU3MYeCKUN
CMBIC/I TOPSIZIKOBOTO HOMepa 3/IeMeHTa, HoMepa IpyIIibl, HoMepa nepuoza. Vi3MeHeHre yKc/ia 3/1eKTPOHOB Ha BHELLIHEM 3/IeKTPOHHOM YDPOBHe aToMa
XUMUYECKOT0 3/leMeHTa — 0Opa30BaHue MMOJIOXKUTE/TbHBIX U OTPULIATeIbHBIX HOHOB. MIOHBI, 0O0pa30BaHHbIEe aTOMaMH MeTa/lJIOB U HeMeTa/l/IoB. [IpuurHbI
W3MeHEeHHs MeTalJTMUeCKUX ¥ HeMeTaJTMueCKUX CBOUCTB B Tiepuozax v rpymmax. O6pa3oBaHue OMHapHBIX coefuHeHUd. [ToHsATHE 00 MOHHOM CBsi3U. CXeMbl
oOpa3oBaHMsI MIOHHOM CBs13U. B3anMo/ielicTBHe aTOMOB 3/IeMEHTOB-HEMETAJITIOB MeXKAy co00i — obpa3oBaHUe [ByXaTOMHBIX MOJIEKYJI TIPOCTBIX BEIL[eCTB.
KoBasneHTHast HeroJisipHasi XUMUUecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (JOpMYJibl. B3anMo/ieiicTBHe aTOMOB HEMETA/JIOB MeXy co00i — oOpa3oBaHue
OWMHaApHBIX COeIMHEHWI HEMeTasIOB. DJIeKTPOOTPHUIAaTeTbHOCTh. KoBasileHTHast TIo/isipHasi CBsi3b. [IOHATHE O Ba/IeHTHOCTU Kak CBOMCTBe aTOMOB 00pa30BbIBATh
KOBaJIeHTHbIe XUMUUecKue CBsi3u. CocraBsieHre popMyJ1 OMHAPHBIX COeJUHEHUI TI0 BaJIeHTHOCTU. HaxokieHue BaleHTHOCTH 110 (hopmysie OUHApHOTO
coesvHeHUs. B3anMoielicTBrie aTOMOB MeTaJI/IOB MeXXy co00i — oOpa3oBaHHe MeTa/sTHUueCKUX KPUCTAsIoB. [ToHATHE O MeTal/THueCKOU CBSI3H.
JemMoHcTpanuu. MozieiM aToMOB XMMUYeCKUX 371eMeHTOB. [lepuoyyeckas cuicteMa XuMuueckrx 31emeHToB 1. V. MeHpeneeBa (pa3nuuHble (hOPMBI).
IIpeaMeTHBbIE pe3yabTaThl 00yUeHHs

Yuyaluiicst 10/DKeH ymemb:

[J[Jucrionb30BaTh NMpu XxapakTepPUCTUKE aTOMOB MOHSTUS: «IIPOTOH», «HEUTPOH», «3JIEKTPOH», «XUMUYECKUI 3/1eMEHT», «MacCOBOE UHC/I0», «A30TOI»,
«3JIEKTPOHHBIN CJIOM», «9HEpreTHUeCKril ypOBeHb», «3/IeMeHTbI-MeTall/Ibl», «3/IeMeHTbl-HeMeTalIbl»; MPY XapaKTepPUCTUKe Bell[eCTB MOHSTHSI «MOHHasI CBSI3b»,
«HOHBI», «KOBaJ/IeHTHasl HeToJIIpPHast CBS3b», «KOBaJIeHTHas TO0JIIPHAs CBA3b», «3JIEKTPOOTPULIATEIbHOCTD», «BAJIEHTHOCTbY», «MeTa/l/InuecKast CBSI3b»;
[[JorucpiBaTh COCTAaB M CTPOEHHE aTOMOB 3/IEMEHTOB C TIOPSiIKOBbIMUA HoMepaMu 1—20 B Ileprioanueckoi crcteMe XUMUUeCKUX 3/1eMeHToB [. 1.
MeHngeneeRa;

[{cocTaBnsATs cxembl pacmipefiesieHust 31eKTPOHOB T0 3IeKTPOHHBIM CJIOSIM B 3/IEKTPOHHOM 000/104Ke aTOMOB; CXeMbl 00pa30BaHUsI Pa3HbIX TUIIOB
XMMMWYECKOMW CBsI3U (MOHHOM, KOBa/IeHTHOM, MeTa/llTM4eCcKoi);

[[Jo6BsicHATL 3aKOHOMEPHOCTH U3MeHeHUsI CBOMCTB XMMUUYECKHUX 3JIEMEHTOB (3apsi/IOB si/iep aTOMOB, YKCJ/Ia 37IeKTPOHOB Ha BHEILITHEM 3/IEKTPOHHOM CJI0e,
YMCJIO 3ar0/IHSEMbIX 3/IEKTPOHHBIX CJIOEB, paZjiyC aTOMa, 3JIeKTPOOTPULIaTeIbHOCTh, MeTa/yInyecKue U HeMeTalyInyecKre CBOMCTBa) B epruoiax v rpynmnax
(rnaBHbIX noArpymnmnax) [Tepuoguueckoii cucTeMbl XUMHUUYeCKUX 371eMeHTOB [I. 1. MeHJeneeBa ¢ TOUKW 3peHUsI TEOPUU CTPOEHUS aTOMa;

[[JcpaBHUBaTH CBOICTBa aTOMOB XMMHWYECKUX /IEMEHTOB, HAXOAIIMXCS B OJJHOM TIepro/ie UK IJ1aBHOU noArpytre [lepuoanueckoi cucTeMbl XUMUYeCKUX
snemeHTOB []. V1. MeH/ienieeBa (3apsi/ioB siiep aTOMOB, UKCJIa 37IeKTPOHOB Ha BHEIIHEM 3/IeEKTPOHHOM CJI0€, UKCJIO 3ar0JIHseMbIX 3/IeKTPOHHBIX C/I0€B, Pa/INyC
aToMa, 3JIeKTPOOTPULIATeIbHOCTh, MeTa/UTNUeCKre U HeMeTa/yInyecKue CBOKCTBA);

[[lmaBaTh XapaKTePUCTUKY XUMUUECKUX 3JIEMEHTOB I10 UX ITOJIO’KeHUIO B [Teproanueckoli cucteMe XMMUUYeckux 3emMeHToB [I. V. MeHzeneeBa (XuMUUeCKUit
3HaK, MOPs/JKOBbIM HOMED, NIepPUOJ, ITpymnmna, NoArpyIna, OTHOCHUTe/IbHAas aTOMHast Macca, CTpOeHHe aToMa — 3apsifi s1jpa, YMCJI0 IPOTOHOB U HEMTPOHOB B
sape, o0liee YMC/IO IeKTPOHOB, PACIpe/iesieHre IeKTPOHOB T10 37IEKTPOHHBIM CJIOSIM);

[[JoripeiensaTs TUIT XUMUUECKOM CBsI3U 110 (hopMYyJie BeleCTBa;

{[InpuBoguTE NpriMepbl BelecTB C Pa3HbIMUA TUTIAMU XUMUUeCKOW CBSI3Y;

[[JxapakTepu3oBaTb MexaHU3Mbl 00pa30BaHUsI KOBa/leHTHOM CBsi3u (0OMeHHBbIH), MOHHOM CBSI3H, MeTa/l/TNueCKOn CBSI3Y;

[[lycranaBnvBaTh MPUUMHHO-C/Ie/ICTBEHHbIE CBS3U: COCTAB BellleCTBa — TUI XUMUUECKOMW CBSI3H;

[[JcocTaBnsaTe popmybl OMHAPHBIX COeJUHEHHUH 110 BaJIeHTHOCTH;

[[JHaxouTh BaIeHTHOCTh 3JIEMEHTOB T10 (hopMysie GUHAPHOTO COeMHEHUSI.

METal'lpe;[METHLIE pe3y/ibTaThbl OGYHEHI/IH

Yuyaiuiics 10/KeH yMemn:

UdopmynupoBats TuroTesy 1o pelieHuro npoobsiem;

U{cocTaBiATk M/1aH BBITIOIHEHNs yueOHOM 3a/jaum, perieHus mpobieM TBOPYECKOTO U MOUCKOBOTO XapaKTepa, BHITIOTHEHUsI TIPOEKTa COBMECTHO C YUUTeJIeM;



[I[lcocTaBasAThL TE3UCHI TEKCTA;

[[IBnaseTb TaKuM BUOM M3/I0’KEHHUsI TEKCTa, KaK OMKUCAHUE,;

[[Jucronb3o0BaThk TakKo# BUJ, MBICJIEHHOTO (MeabHOT0) MO/Ie/TMPOBAHKSI, KaK 3HAKOBOE MOZIe/TMPOBaHMe (Ha TIpUMepe COCTaBJIeHHs CXeM 00pa30BaHUst
XUMHUYEeCKOU CBSI3M);

[[Jucronb3oBaTk Tako# B/ MaTepUaIbHOTO (ITPeMETHOT0) MO/Ie/TUPOBaHMSI, KaK aHa/IOTOBOe MOZIe/TMPOBAHUE;

[[Jucmonb30BaTh TakoM BU MaTepyUaabHOTO (TIpeJMETHOI0) MO/Ie/TMPOBaHMS, KakK (hHU3UUeCKoe MOZie/IMpOBaHe (Ha TpuMepe Mo/iefieil CTPOeHHsI aTOMOB);
[ oripenenars 0ObEKTHI CPABHEHUS M aCTIEKT CPABHEHUST 0ObEKTOB;

[[JBbITIOSHATE HEITOTHOE OJHOJTMHEHHOe CpaBHEHUE;

L[IBbimosiHATE HEMOTHOe KOMIIEKCHOe CpaBHEHHE;

[[JBbITIOSHATE TTOTHOE OJHOJMHEHHOe CpaBHEHHe.

TEMA 2. ITPOCTBIE BEITECTBA (7 yacos)

[Tono>xeHre MeTanaoB U HeMeTannoB B [lepuouyeckor cucteMe xumuueckux seMeHToB [1. V. MeHzieneeBa. BaxkHeliime pocThle BelljecTBa — MeTaslIbl
(kesie30, aIFOMUHUM, Ka/TbI[|A, MarHui, HaTpuK, Kaauii). O61mye ¢pusnueckre CBONRCTBA MeTA/UIOB. BaykHelIiHe MPOCThIe BelljeCTBa-HeMeTaslTbl, 00pa30oBaH-
Hble aTOMaMU KUCJIOpO/ia, BOJOPO/Aa, a30Ta, cepbl, pocdopa, yriaeposaa. MosieKysibl MPOCTHIX BelljeCTB-HEMEeTallJIoB — BO/|0OPO/ia, KUCI0PO/a, a30Ta, rajloreHoB.
OTHOcHTebHasT MOJIeKy/sipHast Macca. CrTocOOHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MTPOCTHIX BEIIeCTB — a/UIOTPOITUs. AJio-
TPOIHbIe MOAU(PUKALIMM KUCJIOPOAa, (hocdopa, onoBa. MeTannnueckre U HeMeTa/UIMuecKye CBOKWCTBA MPOCTHIX BellecTB. OTHOCHUTENbHOCTh 3TOT0 MOHSATHSI.
Yucno ABoragpo. Komuectso BerjectBa. Mosib. MosisipHast Macca. MosisipHbIi 06beM ra3000pa3HbIx BeljecTB. KpaTHble e[UHULBI ©3MepeHus KOMMJYeCTBa
BellleCTBa — MUJTUMOJIb U KWJIOMOJIb, MUJIJTUMOJISIPHAsE ¥ KWJIOMOJISIpHasi MacChl BellleCTBa, MUIJTMMOJISIPHBIN U KWJIOMOJISIPHBIN 00BeMbl ra3000pa3HbIX
BelecTB.PacueThl C UCTIO/Ib30BaHUEM TTOHSTHH «KOMYECTBO BeI[eCTBa», «MOJIIPHAst MacCa», «MOJISIPHBINA 00beM Ta30B», «UUC/I0 ABOTazipo».JleMOHCTpaLHH.
[MTonyueHue o3oHa. O6pasiibl 6esioro u ceporo o/10Ba, 6enoro u KpacHoro ocdopa. HekoTopbie MeTasuibl U HeMeTasl/ibl C KOJTMUeCTBOM BelljecTBa 1 MOJIb.
MornsipHblii 06bem ra3oo6pasHbix BelecTs. JIabopaTopHbie onbITHL. 6. O3HaKOM/IEHMe C KOJUIeKIiel MeTa/uioB. 7. O3HaKOM/IeHHe C KOJUIeKIei
HEMeTasl/IoB.

IIpeaMeTHBIE pe3yabTaThl 00yUeHHs

Yuyaluiicst 10/DKeH ymemb:

[[Jucrionb30BaTh NMpU XapaKTepPHUCTUKE BeLeCTB MOHATHUS: «MeTaJUIbl», «TJIACTUYHOCTh», «TEIJIONPOBOHOCTDY, «3/IEKTPOIPOBOAHOCTDLY», «HEMETa/l/bI»,
«aJUIOTPONUSI», «a/IJIOTPOITHbIE BUJJOU3MEHEHUS UM MOAUbUKaLIMN»;

[l[JorrceiBaTh MOM0OXKeHNE 37IeMEeHTOB-MeTa/JIOB U 3/1eMeHTOB-HeMeTaslI0B B [leproiueckoii cuctreMe XuMUueckux 3yiemMeHToB []. V1. MeHjeneeBa;
UxnaccudurnmpoBats NpoCThIe BellleCTBa HA MeTa/UIbl U HEMeTaJl/lbl, 37IeMeHTHI;

[[JoripeensTs NpyHa/1e;KHOCTh HEOPraHWYEeCKUX BELeCTB K OJHOMY U3 U3YUYeHHBIX K/1aCCOB —MeTasllbl U HeMeTall/bl;

U[Jmoka3biBaTb OTHOCUTELHOCTB Jie/IeHHsI TIPOCTHIX BEI[eCTB Ha MeTaslTbl U HEMeTaJlIbl;

[[JxapakTepu3oBath 00I11IMe GU3UUECKHE CBOHCTBA METAJI/IOB,;

[[lycranaBnvuBaTh MpUUMHHO-C/Ie/ICTBEHHbIE CBS3U MEXXY CTPOEHHEM aToMa U XMMUUeCKOH CBSI3bl0 B MIPOCTHIX Bell[eCTBaX — MeTa/ljlaX ¥ HeMeTasllax;
[[Jo6bsicHATE MHOTOOOpa3ye MPOCTHIX BelL[eCTB TaKUM (paKTOPOM, KaK a/IOTPOIIHSI; OMMCHIBaTh CBOMCTBA BellleCTB (Ha MpuMepax MPOCThIX BelleCcTB —
MeTa/UIOB U HEMeTaJl/IoB);

[[JcobaromaTh rpaBuia TeXHUKU 6e301acHOCTH TIPY TIPOBejeHUH HaO/MoieHn 1 TabopaTOPHBIX OIBITOB,;

[J[Jucrionb30BaTh NpH pellieHUH PaCYeTHBIX 3a/lay MOHATHS: «KOJMUYECTBO BELeCTBa», «MOJIb», «IIOCTOsSIHHAsi ABOTaZipo», «MOJIsIpHasi Macca», «MOJISIPHBIN
00beM ra3oB», «HOpMaJlbHbIe yC/IOBUSI»;

UnpoBoguTh pacueThl C UCIO/Ib30BaHUEM TTOHATHI: «KOJIMUECTBO BEIIIeCTBa», «MOJISIPHAst Macca», «MOJISIPHBINA 00beM ra30B», «[TOCTOSIHHAst ABOTa/Ipo».
MeranpeaMeTHbIe pe3ybTaThl 00yYeHHs



Yuammiics 10/DKeH ymemn:

[[JcocTaBnsATb KOHCIIEKT TEKCTA;

[[JcamocTosiTE/TEHO UCTIOMB30BaTh HETTOCPE/ICTBEHHOE HAaOIII0/IeHHE;

[JcamocTosiTebHO 0hOPM/IATH OTUET, BKTFOUAIOIIUH OMKMCAaHKe HaOJTIO/IeHNs], er0 Pe3y/IbTaToB, BbIBOZIOB,;
[[IBBITO/MHATE MTOJTHOE KOMIUIEKCHOE CpaBHEHUE; BBIITO/IHATH CPABHEHHE 110 aHaIOTUH.

TEMA 3. COEIMHEHWA XUMWYECKWX SJTEMEHTOB (12 yacor)

Crenenb okucieHus. CpaBHeHHe CTeTleHH OKUC/IeHUsI ¥ BasleHTHOCTU. Oripe/iesieHre CTeTieHd OKUC/IeHUs 3/IeMeHTOB B OMHapHBIX coefuHeHUsIx. CocTaB/ieHne
(hopmys1 OMHAPHBIX COeJUHEHUH, 001U CrIocob UX Ha3BaHWM. BUHapHbIe COeAMHEHUS MeTa/I/IOB U HEMETA/ITIOB: OKCU/IbI, XJIOPU/bI, CYIbGOUIBI U TIP.
CoctaBnenue ux ¢hopmys. briHapHble coeJuHEeHUs] HEMeTasl/IOB: OKCU/IbI, IeTy4YKre BOJOPO/JHbIe COeIMHEHMs], UX COCTaB U Ha3BaHUs. [IpecTaBuTe/ OKCU/IOB:
BO/Ia, YT/IEKUCJIbIN ra3, HeraiieHast u3BecCTh. [IpefcTaBUTeM JIeTYUHX BOAOPOJHBIX COeUHEHU: XJI0POBOAOPO U aMMUaK. OCHOBaHUS, UX COCTaB U Ha3BaHUSI.
PacTBOprMOCTb OCHOBaHUH B Bo/ie. [Ipe/icTaBuTeN 1Ie/10ueid: TUAPOKCH/IbI HaTPHs, Kayius U Kasiblys. [ToHsATHe 00 MHAWKAaTOpaxX U KaueCTBeHHBIX PeakI[UsX.
KucroTsl, ux coctaB u Ha3BaHus. Knaccudukaius kuciot. [IpefcTtaBuTen v KUCIOT: CepHasi, CoJisiHasi, a30THast. [ToHsTHe 0 1i1Kajie KUCIOTHOCTH (1Kasia pH).
N3meHeHue okpacku MHAUKATOpOB. Comn

Kak MPOM3BO/IHbIE KUC/IOT U OCHOBAHMH, UX COCTaB M Ha3BaHWs. PacTBopuMOCTh coseli B Bojie. [TpeacTaBuTesiv comeld: XJI0py 1 HaTpHst, KapboHat u docdar
KasbLusi. AMOp(QHbIe U KPUCTa/UTMUeCKre BelllecTBa. Me)XMoeKy/IsipHble B3auMO/IeMCTBHYSL. TUIbl KPUCTA/UTMUECKUX pelleTOK. 3aBUCHUMOCTh CBOMCTB BellleCTB
OT TUITOB KPUCTA/I/THUECKUX pelleToK. UUCThIe BellecTBa U cMecH. TIpuMepsl )KUAKUX, TBEP/BIX U Ta3000pa3HbIX cMeceid. CBOWCTBA UHUCTHIX BEIECTB U
cMeceii. VIx coctaB. MaccoBasi 1 oObeMHasi 10/ KOMITIOHEeHTa CMecH. PacueTsl, CBsI3aHHbIe C MCIT0/Ib30BaHUEM TIOHATHUS «ZoJis». JleMoHcTpanuu. O6pasiibl
OKCH/IOB, KUCJIOT, OCHOBaHUMU U cojier. Moziesin KpUCTa/UIMYecKuX pelleToK XJI0Opy/a HaTpus, anmasa, okcuzga yraepoga (IV). KucnotHo-1menounsle
VH/UKaTOPbl, U3MeHeHHe UX OKPAaCKU B Pa3/IMUHBIX CpefiaX. Y HUBePCaTbHbI MHAUKATOP U U3MeHeHMe ero OKpPacKu B pa3nnuHbix cpejax. [llkana pH.
JTaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO C 0Opa3ijaMy BelleCcTB pa3HbIX K1accoB. 2. Pa3aenenue cmeceii. ITpakTuueckue padotel. 2. HabmrozeHus 3a
V3MeHeHUsIMHU, TIPOUCXOSIIVMMHU C ropsiiillell CBeuou, U UX onucaHue (JoMaliHui 3KcriepuMeHT). 3. IIpurotoBieHre pacTBopa caxapa M pacueT ero MacCOBOMH
[l0JI1 B pacTBOpE.

IIpeaMeTHBIE pe3yabTaThbl 00yUeHUs

Yuyaruiics 10/KeH ymemn:

[[lucronb30BaTh NMpy XapaKTepUCTUKE BeIlleCTB TOHSATUS: «CTelleHb OKHUCIeHUsI», «BaJIEHTHOCTh», «OKCU/IbI», «OCHOBAHUSI», «IIIeJIOUN», «KaueCTBeHHast
Peakius», «MHAUKATOP», «KUCJIOThI», «KUCJIOPOACOep Kalllie KUCIOThI», «0eCKUCIOPOgHbIe KUCIOThI», «KMC/IOTHAsE Cpefia», «IIle/IouHasi cpefia»,
«HeUTpasibHasi cpefia», «ikana pH», «com», «amopdHbIe BellecTBa», «KPUCTA/UTMUECKHE BEIleCTBa», «KPUCTA/UTHUeCKas PellleTKa», « MIOHHasT
KpHCTa/I/TMUecKast pelieTka», «aTOMHast KpUCTa/l/TiuecKasl pelieTka», «MOJIeKy/IsipHast KpUCTa/l/TMuecKast pelieTka», «MeTayTiueckasi KpUcTauiiyeckast
pelieTka», «CMeCH»,

UJxknaccudurmpoBats C/10’KHbIe HeOPraHUUeCKHe BelljecTBa 10 CO CTaBy Ha OKCH/Ibl, OCHOBAHUSI, KUCJIOThI U COJIU; OCHOBAaHUsI, KUCJIOTHI U COJIU T10
pPacTBOPUMOCTH B BO/Jje; KUCJIOTBI [10 OCHOBHOCTH Y COZI€PKaHUI0 KMCIOPO/a;

U[JoripeensaTs mpyHa/iIe;KHOCTh HEOPTaHWYEeCKUX BeLeCTB K OIHOMY U3 U3YUeHHBIX K/1acCoB (OKCH/bI, JIeTyUre BOJJOPO/JHbIe COeIMHEHHs], OCHOBAHUSI,
KUCJIOTBI, COJIK) TI0 hopMyie;

[[JommmchIBaTh CBOMCTBA OT/Ie/IBHBIX MPEZCTaBUTE/IEN OKCHU/IOB (Ha TIpUMepe BO/Ibl, YIIEKHUC/IOTO Ta3a, HeralleHOW U3BeCTH), JIETYUHUX BOZOPO/HBIX COeUHEHHM
(Ha mpyMepe XJIOPOBOJOPOAA U aMMHaKa), OCHOBAaHUM (Ha MpuUMepe T'HIPOKCU/IOB HATpHsl, Ka/lvsl U Ka/IbLUs), KUCJIOT (Ha MpUMepe CePHOW KUCJIOThI) U COJlen
(Ha ripuMepe XJIOpHZia HaTpHs, KapOoHaTa Kablys, hocdaTa Kaibliys);

[[Jompenenats BaeHTHOCTh U CTeTleHb OKUC/IeHUS 3/IeMEHTOB B BellleCTBax;

U[cocTaBnsaTs hopMybl OKCHAOB, OCHOBAHHMH, KUCIOT U COJIel TI0 BaJIeHTHOCTSIM U CTeleHsIM OKUC/IeHHsI 3JIEMEHTOB, a TakKe 3apsi/jlaM MOHOB, YKa3aHHBIM B
TabJIMIle PACTBOPUMOCTH KHMC/IOT, OCHOBAaHWM U COJIe;

[I[JcocTaBnaTh Ha3BaHMS OKCH/IOB, OCHOBAHHH, KUC/IOT U COJIEeH;



U[JcpaBHUBaTh BaJIeHTHOCTb M CTETIEHb OKHMC/IEHUsT; OKCH/bI, OCHOBAHUSI, KUCJIOTHI U COJTU TI0 COCTaBY;

[[Jucronb3oBaTh Tab/UIy paCTBOPUMOCTH [1JIsl OTIPe/e/IeH s paCTBOPUMOCTH BeIlleCTB;

UlycraHaBiuBaTh reHETUYECKYIO CBSI3b MEXKY OKCHZIOM M THIPOKCHZIOM ¥ HA00OPOT; IPUUMHHO-C/IeZICTBEHHBIE CBSI3U MEXK/y CTDOEHHEM aTOMa, XUMUUEeCKOH
CBSI3bIO ¥ TUTIOM KPUCTA/UTHUeCKOU pelleTKU XMMUYeCKUX COeIMHeHUI;

[[IxapakTepu3oBaTh aTOMHBIE, MOJIEKY/IIPHbIE, MOHHBIE MeTa/UTMYeCKHe KPUCTa/I/TMUeCKHe PelIeTKH; Cpe/ly pacTBOpa C IMOMOIIIBIO IKasibl pH;

U[JnprBOAXTE MPUMepHI BeIlleCTB C Pa3HBIMU THUTIAMU KPUCTA//TMUeCKOM pelleTKy;

UnpoBoguTh HabMFOEHNS 32 CBOMCTBAMU BELeCTB U SIBJIEHUSMH, TIPOUCXO/ISIIMMHU C BelljeCTBaMU;

[[JcobromaTh rpaBuia TeXHUKH 6e3011acHOCTH TIPU TTPOBeIeHUH HaOTI0IeHU 1 OTTbITOB;

[uccnemoBatsb cpefly pacTBOpa C MOMOL[BIO UHAWKATOPOB;

[[]akcriepuMeHTaIbHO pa3nuyaTh KACIOTHI U IIIeJI0UH, TI0/Tb3YSICh UHAWKATOPaMH;

U[ucronb30BaTh NpH pellieHnH pacCueTHBIX 3a/au MOHATHS «MacCcoBasi OISt 3/IeMeHTa B BeIL[eCTBe», «MacCOBasi 10/l pAaCTBOPEHHOT'0 BeIl[eCTBa», «00beMHast
JI0J1s1 Ta3000pa3HOro BeIleCcTBa»;

[o6patjatbcsi ¢ 1abopaTOpHBIM 000pPYy/J0BaHHUEM M HarpeBaTeTbHBIMU TIPUOOpaMy B COOTBETCTBUM C TIPaBU/IaMH TEXHUKU 0€30TaCHOCTY;

[[JormcpiBaTh XUMHUUECKHU SKCIIEPUMEHT C TIOMOII[BI0 eCTeCTBEHHOTO (PYCCKOT0 WU/IA POJIHOTO) S13bIKa U S13bIKa XUMHUU;

U{menaTh BEIBOABI 1O pe3y/IbTaTaM MPOBEJEHHOT0 3KCIIePUMEHTa;

[[JroToBuTHL pacTBOpHI C OMpe/ie/ieHHOW MacCOBOM J10/1eii paCTBOPEHHOTO Bell[eCTBa;

{JnpuroToBUTHE PacCTBOP M PaCCUMTaTh MAaCCOBYIO /IOJIFO PACTBOPEHHOTO B HEM BeIIleCTBa.

MeTanpeaMeTHbIe pe3y/IbTaThl 00yUeHust

Yualuiics 10/DKeH ymemb:

[{cocTaBisATs Ha OCHOBe TEKCTa TabJUIIbI, B TOM YKCIIe C TpuMeHeHreM cpefctB UKT;

[[Jmog pykKoBOACTBOM yuuTeJisi IPOBOAUTE OMIOCPeIOBaHHOE Hab/II0jeHue;

U{mox pykoBoCTBOM yuuTesst 0pOpMIISATE OTUET, BK/IFOYAIOIIHIA OMHUCaHUe YKCIIEPUMEHTa, er0 pe3y/IbTaToB, BEIBO/IOB;

UocyiecTBnisiTe MHAYKTHBHOE 000011IeHKe (0T e AMHUYHOTO [JOCTOBEPHOTO K 00I1IeMy BEPOSITHOCTHOMY), T. €. OTIpe/le/iATh 00IIre CyIieCcTBeHHbIe TPU3HAKH
IBYX U Oojiee 00beKTOB M (PUKCUPOBATh UX B (hOPMeE TIOHSITHSI WA CYXKeHNS;

UocyiecTBnsiteh AeayKTHBHOE 00001IeHuHe (TI0BeIeHHe eJUHUYHOTO I0CTOBEPHOrO 110/ 0011jee J0CTOBepHOe), T. €. aKTyaJM3UPOBaTh MIOHSATHE WUIH
CY>KJeHHe, U OTOXKJECTBJIATh C HUM COOTBETCTBYIOIIME CYI[eCTBeHHbIe TTPU3HAKHU OTHOTO WK Oosiee 00 BEKTOB;

[[Jonpenensats acmeKkT KaacCU(pUKaIY;

[ocytrecTBiATh KacCUbHUKALUIO;

[[]3HaTh 1 ucronb30BaTh pas3nuuHble POPMBI MpeCTaB/IeHUs KlacCU(pUKaLyu.

TEMA 4. USMEHEHWA, MTPONCXOTAIINE C BEINTECTBAMM (15 yacos).

[ToHsiTUe sIB/IEHUH, CBSI3aHHBIX C U3MEHEeHUsSIMU, TIPOMCXOSIIVMU C BellleCTBOM. SIB/ieHUs], CBsIi3aHHbIe C U3MeHeHHeM KPHCTalJInyecKoro CTPOeHusl BelllecTBa
TIPU TIOCTOSIHHOM €ero cocTaBe, — (hu3nueckue siBjieHus. Pr3nueckre iBIeHUS B XUMUU: AUCTUUIALIMS, KPUCTA/ITU3alius, BbiTlapUBaHe U BO3TOHKA Bell[eCTB,
(dbunbTpoBaHue U LieHTpUPyrupoBaHue. SIBneHus, CBs3aHHbIE C NU3MEHEeHWeM COCTaBa BelljeCTBa, — XUMUUecKUe peakiuu. [IpU3Haku U yC/10BUsI IPOTeKaHUsI
XUMUYECKUX peakiuii. BbijeieHre TeTIoThl U CBeTa — peakiuu ropeHus. IToHsTHe 06 3K30- U SHAOTEPMUYECKUX PeaKIUsIX. 3aKOH COXPaHeHUsT MacChl
BelllecTB. XMMHUYeCKre ypaBHeHUsl. 3HaueHre UH/eKCOB U K03 duimeHToB. CocTaB/ieHre YpaBHEHUI XMMHUYeCKUX peakiuii. PacueTsl 0 XMMUUeCKUM
ypaBHEeHHsIM. PellieHue 3a/jau Ha HaXOXX/[eHHe KOJIMUeCTBa, MacChl WM 00beMa MPO/IyKTa Peakliu 10 KOJTUUeCTBY, MacCe WM 00beMy UCXOJHOTO BelllecTBa.
PacueTslI C 1CI0/1b30BaHUEM TIOHSATHUS «0Js», KOTJja UCXO/IHOEe BelleCTBO JJaHO B BU/le pacTBOPA C 3aJlaHHOM MacCOBOM /10/1eli paCTBOPEHHOTI'0 BelllecTBa Uu
COZlep>KUT OrpeZie/IeHHY0 100 IpuMeceii. Peakuiu pasnoxxenusi. [IpefictaB/ieHre 0 CKOPOCTH XUMUYeCKUX peakiuii. Katanusatopsl. @epmeHTsl. Peakijumn
coepuHeHus. Katanutiuueckye v HeKaTaTMTUUeCKHe peakivy, oOpaThMble ¥ HeoOpaTUMble peaklivd. Peakiyu 3amelijeHus. Psifi akTHBHOCTH MeTaJlJiOB, €ro



WCTI0JIb30BaHue /1J1s1 IPOrHO3MPOBAHKSI BO3MOXXHOCTHU MPOTeKaHUs peakLivii MeX/ly MeTajlylaMy Y KAC/I0TaMU, peakliMii BEITECHEeHUSI OJJHUX MeTasl/IoB U3
PaCcTBOPOB MX COJIel APYTUMHU MeTa/ulaMu. Peakiiun oOmMeHa. Peakiu HelTpanv3auy. Y CJI0OBUsI IPOTeKaHUs peakiuii oOMeHa B pacTBoOpax 0 KOHIA. THIIbI
XUMUUECKUX peakLUii Ha mprMepe CBOMCTB BO/bl. Peakiiusi pa3ioykeHusi — 3/1eKTPOJIU3 BOBI.

BO/Ibl. Peakijuu coeJuHeHHs — B3aUMOZeNCTBHe BOABI C OKCH/JaMU MeTaJI/IOB U HeMeTaJlJIOB. Y C/IOBHe B3aUMO/EHCTBUSI OKCH/IOB MeTaslJIOB U HEMeTaJlJIoB C
BO/IOM. [ToHSATHE «TUAPOKCH/IbI». Peakiiuu 3aMellieHrs— B3auMO/IeMCTBHE BO/bI C MeTa/l/laMU. Peakiinu oOMeHa — TUpoJiu3 BelecTB. [leMoHCTpaum.
[TpuMepsb! pu3ruecKUX SIBJIEHUH: a) T1aBjieHre napaduHa; 0) BO3roHKa Hoja Wi 6eH30MHOM KMC/IOThI; B) paCTBOPEHHE OKPAlleHHbIX cojiel; ) auddysus
JYIIMCTBIX BEL[eCTB C TOPSIIel TaMITOUKY Haka/iuBaHus. [IprMepbl XUMUUeCKUX SIBJIEHUH: a) ropeHre MarHus, pocdopa; 6) B3auMoielicTBre COMSTHON
KHCIOTBI C MPaMOPOM W/ MeJIOM; B) TIofy4yeHre ruipokcuia meau (11); r) pacTBopeHue 1osiyueHHOTr0 THAPOKCH/Ia B KMCIOTaX; 1) B3aMMO/[efiCTBHUe OKCHUJa
mezau (II) ¢ cepHOI KMC/IOTOM NpY HarpeBaHUK; €) pa3/ioyKeHue MepMaHraHaTa Kaus; )K) pas/ioykeHue TepoKcHia BOA0poa C TIOMOLIbI0 AUOKCH/A MapraHiia u
KaTasia3bl KapTodesisi Ujii MOPKOBH; 3) B3aUMO/IeHiCTBHe pa30aBIeHHBIX KUC/IOT C MeTasiaMu. JIaGopaTopHsbie onbIThI. 3. CpaBHEHHe CKOPOCTH MCIapeHuUst
BO/IbI M CIIUPTA T10 UCUe3HOBEHUIO MX Karleslb Ha PUIbTPOBaHHOU Oymare. 4. OKuUC/IeHre Me/id B TJIlaMeHU CIIUPTOBKU. 5.IToMyTHeHHe U3BeCTKOM BOZBI OT BbI-
JIbIXaeMoro yr/eKUcsoro rasa. 6. [lomydyeHue yrjieKuc/ioro rasa B3auMozieliCTBEM CO/bI M BOJbL. 7. 3amelljeHe Me/id B pacTBope xsiopusia meau (II) xxene3om.
IlpakTHueckue padoThl. 4. AHa/IN3 MTOUBBI M BO/IBI (JOMAIIHUM KCriepuMeHT). 5. [Ipu3HaKu XUMHUeCKUX peakLyil.

Hpe}.'[METHbIe pe3yjabTaTbl Oﬁy‘—leHI/IH

Yuyaiumiicst 10/DKeH ymemn:

[[Jucmonb30BaTh NIpU XapaKTEPUCTUKE BEILeCTB TIOHITUS: «IUCTU/UIALINS», «TIePeroHKa», «KPUCTaIU3allis», «BbIlIapUBaHNe», « QUILTPOBAHKE», «BO3TOHKA,
WK CyO/IMaIiyisi», «OTCTaUBaHUE», «I[eHTPU(PYTUPOBAHNE», «XUMUUECKas PEAKIIHs», «XUMHUUECKOe YPaBHEHHE», «PeaKI[Ui COeJUHEHHUs», «PeaKI[UH Pa3/IioxKe-
HUSI», «Peakilii 0OMeHa», «peakiuK 3aMeIleHus», «Peakiui HeMTpaTUu3alii», «3K30TeEPMUUYECKHE PeaKLin», «3HA0TEPMUUECKHE PeaKIU», «PeaKI[Hi rope-
HUSI», «KaTaln3aToOPbI», «pepMeHThbI», «00paThMble peakLin», «HeoOpaTUMble PeakLi», «KaTaIuTUYeCKre peakLin», «HeKaTaTUTHYeCKHe PeakLun», «psifi
aKTHBHOCTH MEeTaslJIOB», «TUAPOIN3»;

HycTraHaBivuBaTh MPUUMHHO-C/IEACTBEHHBIE CBSI3U MEXXAY (PHU3MUeCKUMH CBOWCTBAMU BeIeCTB U CIIOCOO0OM pasfiesieHuns: CMecel;

UJo6BbsicHATEL 3aKOH COXpaHeHUsI MaCChl BEIL|eCTB C TOUKHU 3PeHUs] aTOMHO-MOJIEKYJISIPHOTO YUeHHNs;

[[JcocTaBnsaTe ypaBHeHUs] XUMUUECKHX PeakLiii Ha OCHOBe 3aKOHA COXpaHeHHsl MacChl BeleCTB;

[[JorrcpiBaTh peakijuu C TIOMOII[BI0 eCTeCTBeHHOTO (PYCCKOTO WK POIHOTO) sI3bIKA U sI3bIKa XUMUHY;

U[JknaccudurppoBats XuMrudecKre peakL{iH 110 YUCTY U COCTaBY UCXO/JHBIX Bell|eCTB U MPOJYKTOB peakluu; TeryioBoMy 3¢ (deKTy; HanpaB/eHHIO TIPOTeKaHusI
peakiuK; y4acTUI0 KaTaninu3aropa;

Uucronb3oBaTh TabMMIYy paCTBOPUMOCTH JIJIsl OTIPe/ie/ieHHs] BO3MOKHOCTY TIPOTeKaHHs peakiuii 0OMeHa; 3/IeKTPOXUMUYeCKUH PsiJi HalpsDKeHUH
(aKTUBHOCTH) MeTaJUIOB Z1Jisl OTipeZie/ieHusl BO3SMOYKHOCTHU MPOTeKaHWsl Peakivii MeXKy MeTa/lJlaMu U BOAHBIMU PacCTBOPaMU KUCJIOT U COJiel;

[[JHabmropaTek ¥ OMUCHIBATL MPU3HAKY M YCJIOBUS TeUeHHs XMMUUECKUX peaKLUi, fe/laTh BBIBO/BI HA OCHOBAHWH aHa/IKM3a HabJTFo/IeHHH 3a SKCIIepUMEHTOM;
UJmpoBoguTh pacyueTsl 10 XUMUUECKUM YPaBHEHHUSIM Ha HaxX0)K/IeHHe KOJIMYeCTBa, MacChl WM 00beMa TPOIyKTa peakiuy 10 KOJIMYeCTBY, Macce Wik 00beMy
VICXOZJHOT'O BeleCTBa; C MCI0/Ib30BaHHEM TIOHATHUS «/I0/1s1», KOTJja UICXOJHOe BeLLeCTBO JJaHO B BH/le pacTBOpa C 3aZlaHHOM MacCOBOM /l0/1eld paCTBOPEHHOI 0
BelleCTBa UM COZIePXKUT OIpe/ie/IeHHYO0 00 pruMecei.

MeranpegmeTHbIe pe3y/IbTaThl 00yUeHHsI

Yuamuiicsi 10/KeH yMemb:

[[JcocTaBniATb Ha OCHOBE TEKCTA CXEMBI, B TOM UKCJ/ie C ipuMeHeHueM cpectB UKT;

[[JcamocTosiTeibHO OPOPMISITH OTUET, BKTFOUAIOLLMI OMKCaHUe SKCIIepUMeHTa, ero pe3y/bTaToB, BEIBO/IOB;

[[Jucronb3o0BaTk TaKOM BUJ, MBIC/IEHHOTO (MeaJbHOT0) MO/Ie/TMPOBaHUS, KaK 3HAKOBOE MO/Ie/TMpOBaHKe (Ha MpUMepe YPaBHeHUM XMMUUYECKUX PeakIi[uil);
[Jpa3nuuaTh 00beM U COjiepyKaHKe TIOHSATHIA;

[[Jpa3mmuaTek po/j0BOE U BUZOBOE TTOHSTHS;

[ocyimecTBiATh POJOBUAOBOE OTpe/esieHe TIOHSTUM.



MA 5. PACTBOPEHMWE. PACTBOPEL BOMCTBA PACTBOPOB JJIEKTPOINTOB (18 yacon
PacTBopeHue Kak ¢pU3MKO-XUMUUYeCcKUid riporiecc. [ToHsiThe o ruzparax u KpyucTraanorujparax. PactBopumocts. KprBble pacTBOPUMOCTH Kak MOJe/b
3aBMCHMMOCTH PaCTBOPMMOCTH TBEP/BIX BeIeCTB OT TeMIlepaTypbl. HachllljeHHbIe, HeHaChIl|eHHbIe U IepechlllleHHble PaCTBOPLI. 3HaueHre PaCTBOPOB /1
TIPUPO/IbI M CEJTLCKOTO X03s1iicTBa. [ToHSTHE 00 3/1eKTPOIMTHUECKOHN JUCCOLMAIUN. DIEKTPOIUTHI M He3IeKTPOIUThL. MeXaHH3M IUCCOLMAIUiA 3/IEKTPOUTOB C
pa3/IMYHbIM XapaKTepoMm CBsi3u. CTerneHb 3/1eKTPOIUTHUeCKOM auccoruanyu. CuibHbIe U c1abbie 3/1eKTpo/uTbl. OCHOBHBIE T10JI0’KEeHUS TEOPUU
3/IeKTPOJIMTUUECKOH ucconyarnui. VIoHHbIe ypaBHeHus peakiyii. Peakriuy obMeHa, uayime 10 KoHua. Kiaccugukaiys MOHOB 1 X cBoicTBa. KucioTer, nx
Kj1accudukanus. JJuccorpanys KUCJIOT U MX CBOMCTBA B CBETe TEOPUU 3/IEKTPOJTUTUUECKOM Arccolaliii. MosieKyisspHble ¥ MOHHbIE YDaBHEHUSI peakLyii.
B3aumogencTBue KUC/IOT C MeTalslaMH. DJIEKTPOXUMUYEeCKUH psifl HalpsbKeHW MeTaslyioB. B3auMoielicTBYe KMCIOT C OKCHJaMU MeTa/uloB. B3anMogelictBre
KHCJIOT C OCHOBAHUSIMU — peakLiysl HelTpanu3aluu. B3auMoelicTBre KUCIOT € consiMu. Kcrosib30BaHue TabMLIbl paCTBOPUMOCTH JIJIs1 XapaKTePUCTHUKHU
XUMHAYECKUX CBOMCTB KMCI0T. OCHOBaHUS, UX Knaccupukanus. Jrccouyanyss OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU /1eKTPOIUTHYECKOM JUCCOLMALIMY.
B3auMosielicTBre 0OCHOBaHUH C coJisiMu. VIcronb30BaHKe TabIribl PACTBOPUMOCTH [Jisi XapaKTePUCTUKA XUMHUUeCKUX CBOMCTB OCHOBaHM. B3anmoeiicTBre
11e/104er ¢ oKcHzaMu HemeTaioB. Comy, MX UCCOLMalis U CBOMCTBA B CBETE TEOPUU IEKTPOJIMTUYEeCKON AuccoLalui. B3aumoselictBue coneu C
MeTasulaMH, 0COOeHHOCTH 3TUX peakLvi. B3aumogeiictBue coseli ¢ consimu. Vicnonb3oBaHue Tab/IuLbl PAaCTBOPUMOCTH [IJisl XapaKTePUCTUKUA XUMUYeCKUX
cBoMCTB cosieli. O600IIIeHHe CBeieHHH 00 OKCHIax, UX KilacCU(UKAIUU U CBOMCTBaX. ['eHeTUUeCcKue psiibl MeTaslia M HeMeTasia. ['eHeThueckast CBSI3b MEXTY
K/lacCaMU HeopraHn4yecKux BelecTB. OKHUC/IUTEIbHO-BOCCTaHOBUTEIbHBIE peakLu. Oripe/iesieHre CTerieHel OKUCIeHus /171s 37IeMeHTOB, 00pa3yroIIuX Be-
II1eCTBa Pa3HBIX K/IAaCCOB. Peakiu MOHHOTO 0OMeHa ¥ OKHUC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE peakLi. OKUC/UTeb M BOCCTAHOBUTE/b, OKUC/IEHEe U BOCCTAaHOB-
nenve. CocTaBjieHHe ypaBHEHUM OKUC/TUTe/TbHO-BOCCTaHOBUTE/IbHBIX Peaklvii MEeTO0M 3/IeKTPOHHOTO OasiaHca. CBOMCTBA MPOCTHIX BeILeCTB — MeTaJJIOB U
HeMeTaJl/IOB, KUC/IOT U COJIeN B CBeTe OKUC/IUTe/TbHO-BOCCTAHOBUTE/BHBIX peakiuil. JleMoHcTpanmu. VcnbiTaHue BelljeCTB M UX PaCTBOPOB Ha 3J/IEKTPOIIPOBO-
JHOCTb. 3aBUCHMOCTb 3/IEKTPOIIPOBOAHOCTH YKCYCHOW KUCJIOTHI OT KOHLIeHTpaluu. [IBr>kKeHre OKpallleHHbIX MOHOB B 3/IeKTpUUeCcKOM ToJie. BsaumozelictBre
I[UHKA C CepOM, COSIHOM KucoTou, xnopugom meau (I1). Foperuie maruusi. B3aumozelicTBHe XJIOPHOU U CEPOBO/IOPOIHON BO/bI. JTaGopaTopHbIe ONBITHI. 8.
Peak1iuu, XxapakTepHble /11 paCTBOPOB KMCJ/IOT (COJISIHOM WM cepHOM). 9. Peakiiuu, XapakTepHble [I/Is PACTBOPOB I1jesiouei (THAPOKCUIO0B HaTPHs WU Kasus).
10. TITonyueHue ¥ CBOMCTBA HEPACTBOPUMOI'O OCHOBaHUS, HallpuMep, ru/ipokcuza meau (2). 11. Peakijuuy, XxapakTepHsble /1Ji1 paCTBOPOB COJiel (HarpuMmep AJist
xaopuja mean). 12. Peakiuu, xapakTepHble /1J11 OCHOBHBIX OKCH/IOB (Harpumep, /it OKCUAA KanbLus.). 13. Peakiiny, XxapakTepHble 7151 KUC/JIOTHBIX OKCH/IOB
(Hanpumep, A yriaekucsioro rasa). Ilpakrtuueckue pabdorsl. 6. VioHHbIe ypaBHeHUs. 7. Y CIIOBHS IPOTeKaHHUsI XUMHUUECKUX PeaKLMi MeXXy pacTBOpaMu
3/1eKTPOJIMTOB /10 KOHLIA. 8. CBOMCTBa KUC/IOT, OCHOBaHUM, OKCUZIOB U coJiel. 9.PellieHure sKcrieprMeHTalbHbIX 3a/a4.
ITpegMeTHbIe pe3y/IbTaThl 00yUeHUs
Yuyaruiicsi 10/KeH yMemn:
[[Jucrionb3o0BaTh Mpu xapaKTepyUCTUKe MpeBpallleH i BeleCTB MOHSATHS: «PaCTBOP», «37eKTPOUTHYeCKast AUCCOLIMALUs», «3JIeKTPOIUThI», «He3IeKTPOJIH-
ThI», «CTeTIeHb JUCCOIMALIN», «CUTbHBIE JJIEKTPOUTBD», «C/1abble 3TeKTPOIUTEI», «KaTHOHBD», «AHUOHBI», «KUCIOTh», «OCHOBAHUSI», «COJIN», «KAOHHBIE
peakLum», «Hecoaeobpasyrolue OKCUIbI», «Coe00pa3yole OKCUIbI», «KOCHOBHBIE OKCH[Ib», «KUCJIOTHBIE OKCH/IbI», «CPEIAHHE COJTH», «KUC/IbIe COJTH»,
«OCHOBHBIE COJIN», «[€HEeTUYeCKUH PSfl», «OKUCIIUTE/IbHO-BOCCTaHOBUTE/IbHBIE PEAKLIMN», OKUC/IUTE/Ib», «<BOCCTAHOBUTEJIbY», «OKUC/IEHHEe»,
«BOCCTaHOBJIEHUEY;
[[JoruceiBaTh pacTBOpPeHHE Kak (PHU3UKO-XUMHUYeCKHUI TIPOIIeCC;
[[JunmoctpupoBath NprMepaMy OCHOBHBIE TI0JIOXKEHHUsI TEOPUH 3/IEKTPOIMTUUECKOU AMCCOLMAL[MK; reHeTHUeCKYH0 B3auMOCBSI3b MeX/[y BellleCcTBaMU (IIpOCToe
BeII[eCTBO — OKCH/l — TU/IPOKCUJ] — COJIb);
[[]xapakTepu3oBath 0011Irie XUMHUUECKHEe CBOMCTBA KUCIOTHBIX ¥ OCHOBHBIX OKCH/IOB, KUC/IOT, OCHOBAHUM U COJIeN C TI03UL[MI TeOPUH 37IeKTPOIUTHYEeCKOMN
[MCCOLMALMY; CYIIIHOCTb 3/IeKTPOJIMTUYECKOM AUCCOLMALIMU BeIleCTB C KOBa/IleHTHOW MOISIPHOM ¥ MIOHHOW XMMHUUYECKOW CBSA3bI0; CYL[HOCTb OKHUCIUTE/IbHO-
BOCCTaHOBHUTE/bHBIX PeaKL1y;
U[InpuBoguTh NprMepbl peakiiyii, OATBEePXK/JA0IMX XMMUUeCKe CBOMCTBA KUC/TIOTHBIX U OCHOBHBIX OKCHZIOB, KUC/IOT, OCHOBaHUI U COJiel; Cyll[eCTBOBaHUe
B3aMMOCBSI3U MeXX/ly OCHOBHBIMU K/laCCaMU HeOpraHU4eCKUX BelleCTs;




HxnaccudunmpoBats XUuMHU4eCKHe peaki[iy 10 «I3MeHEeHHI0 CTelleHel OKUC/IeHHs] 37IEMEeHTOB, 00pa3yoIUX pearupyrolye BeljecTBa»;

[[JcocTaBniaTh ypaBHeHUs 3/1€KTPOJTUTUUECKON AUCCOLMALIMU KUCIOT, OCHOBAaHUM U COleld; MOJIeKy/IsipHbIe, TOJIHbIe Y COKpalljeHHbIe HOHHbIe ypaBHeHUsI
peakiyii C yuaCTHeM 3JIeKTPOJIUTOB; ypPaBHEHHSI OKHUC/TUTE/TbHO-BOCCTaHOBUTE/TbHBIX PeaKIIUiA, MCIT0/Ib3ysT METO/| 3JIEKTPOHHOTO OasiaHca; ypaBHEHUSI PeaKIiui,
COOTBETCTBYIOIIUX TOC/I€J0BATEILHOCTH («IIEITOUKE» ) MPeBpaIlleHUH HeOPraHUUeCKHX BeIIeCTB Pa3/IMUHBIX K/1aCCOB;

[ JoripeienTh OKUCIUTEb ¥ BOCCTAHOBUTE/Tb, OKUC/IEHHE U BOCCTAaHOB/IEHHE B OKUC/TUTETbHO-BOCCTAHOBUTE/TbHBIX PeaKIUsX;

[]ycranaBiuBaTh MPUUMHHO-C/IE/ICTBEHHbIE CBSI3U: KJIaCC BellleCTBa — XUMUUYeCKHe CBOMCTBA Bell|eCTBa; Hab/IFoAaTh U OMUCHIBATh PeakLuy MeXay
3/1eKTPOIUTaMHM C TIOMOLL[bI0 €CTeCTBEHHOT0 (PYCCKOTr0 WX POJIHOTO) S13bIKa U S13bIKa XUMUU;

UJnpoBoguTb OMBITHI, OATBEPIKAAIOLIIe XUMUYeCKe CBOMCTBA OCHOBHBIX K/1aCCOB HEOPTaHUUeCKHX BellleCTB.

[o6partratecst ¢ 1abopaTopHLIM 060py/I0BaHUEM M HarpeBaTeTbHBIMU MPUOOpaMK B COOTBETCTBUU C TIPaBUIAMU TEXHUKHU 0€30MacHOCTH;

[[JnabmroaTk 3a CBOMCTBaMH BEILIECTB U SIBJIEHUSIMH, TTPOUCXO/SAIIMMU C BelljeCTBaMHU;

[[JorrcpiBaTh XUMUUECKUIT SKCIIEPUMEHT C TIOMOLLB0 eCTeCTBEHHOT0 (PYCCKOT0 /I POJIHOTO)

sI3bIKa U 3bIKa XUMUH;

[[]menatb BbIBOABI MO pe3ysibTaTaM NMPOBeIeHHOT0 SKCIIePUMEHTa.

MeranpeaMeTHbIE pe3y/bTaThl 00yYeHHs

Y uaiiuiicst 10/KeH yMemb:

U[]menatb MOMeTKH, BBITTMCKH, IJATUPOBAaHUE TEKCTA;

[[JcocTaBnsaTh goKnam;

[[JcoctaBnsiTh Ha OCHOBe TeKcTa rpaduKu, B TOM umciie ¢ npuMeHeHuem cpezicts MKT;

U[JBmageTb Takum BUOM H3/I0KeHHUsI TEKCTa, KaK PacCyK/ieHue;

[J[Jucrionb30BaTh Takoil BUJ, MbIC/IEHHOTO (MJeasbHOr0) MO/Ie/TMPOBaHKs, Kak 3HaKOBOe MO/le/IMPOBaHKe (Ha MpuMepe YpaBHeHUI peaklvid AXCCOLMaLiiu,
VIOHHBIX YPaBHEHWH peakLUii, No/lypeakLivii OKHUCIeHHsI-BOCCTAHOB/IEHHUS]);

[[Jpa3/muaTh KOMITIOHEHTHI l0Ka3aTe/lbCTBa (Te3UC, apryMeHThl U (hOopMy [J0Ka3aTebCTBa);

[ocy1iecTBnsiTh MpsiMoe MHAYKTUBHOE JOKa3aTebCTBO;

Uonpenensts, nucxos u3 yuebHoH 3a/1auu, HEOOXOAUMOCThL HETIOCPEICTBEHHOT'O WJTH OTIOCPEe/IOBAHHOTO HaOJTFO/IeHHS;

[[JcamocTosiTennsHO (hopMHUPOBATH TPOrPaMMy IKCIIePHMEHTA.

Pe3epBHoe Bpemss — 1 u.

JINMUHOCTHBIE PE3YJ/IbTATbI OBYUYEHUSA

Yuammiics 10/mKeH:

[[13Hamb u noHumamb: OCHOBHbIE UCTOPUUYECKHE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XHMUU U 00111eCTBa; AOCTXKEeHUs B 00/1aCTH XUMHUU U KYJIbTypPHbIe
TpauIuH (B UaCTHOCTH, HayUHbIe TPAJULIMN) CBOEH CTPaHbl; 00IIEMUPOBBIE OCTKEHUsI B 00/IaCTH XMMUW; OCHOBBI 3ZI0pOBOT0 00pa3a yKU3HH; MpaBwia
TOBe/IeHUs1 B Upe3BbIUaliHbIX CUTYALUsIX, CBSI3aHHBIX C BO3/IeMCTBHMEM Pa3/TMUHbIX BelleCTB; COL[MabHYI0 3HAUMMOCTh U COjiep>KaHue MpodecCrid, CBI3aHHBIX C
XVMUeH; OCHOBHBIE TIpaBa ¥ 00SI3aHHOCTHY TPakJjaHWHA (B TOM YMCJIe yualllerocs), CBsi3aHHbIe C TMUHOCTHBIM, MPO(heCcCHOHa/TbHBIM U )KU3HEHHBIM
camoomnpe/e/ieHreM;

U[ucnbimbieamp: 4yBCTBO TOP/IOCTU 3a POCCUNMCKYIO0 XMMUUECKYI0 HayKy 1 YBa)KeHHe K UCTOPUM ee Pa3BUTHS; YBa)KeHHe U MPUHSITHE JOCTU)KeHUN XUMUU B
MHpe; YBaXKeHHe K OKPY’KaroIIUM (yYalliUMCsi, YUYUTeNsIM, POAUTEJISIM U [Ip.) — yMeTb CAYLLIaTh U C/bIIaTh TapTHepa, IpU3HaBaTh NMPaBO KaXk/10ro Ha
CcoOCTBEHHOE MHEHHE Y TTPUHKUMATh PellleHHst C YUeTOM TO3UIINHA BCeX YUaCTHUKOB; CAMOYBaXKEHHE W YMOL[MOHATLHO-TIOJIOKUTE/TbHOE OTHOIIIeHHe K cele;
[[JnpusHaeamsb: 11eHHOCTb 3[J0POBbsI (CBOETO U APYTUX JH0/iel); He00X0AUMOCTb CAMOBBIPA’KeHUsI, CaMOpean3aliii, COLMaTbHOTO TIPU3HAHMS;
[[loco3Haeamb: rOTOBHOCTH (/I HETOTOBHOCTB) K CAMOCTOSITE/IbHBIM MOCTYIIKAM U JeUCTBUSIM, TIPUHSTUIO OTBETCTBEHHOCTH 3a UX pPe3y/ibTaThl; TOTOBHOCTh
(MM HETOTOBHOCTB) OTKPBITO BbIPa)KaTh U OTCTaWBATh CBOIO MO3ULIMI0 M KDUTUYHO OTHOCUTBCSI K CBOUM 10 CTyTIKaMm;



U0nposiersmsb: nobpo>kenaTebHOCTD, JOBEPHe U BHUMATeTbHOCTS K JIFOZSM, TOTOBHOCTh K COTPY/IHUUECTBY U /IpY>KOe, OKa3aHHIO MOMOLIY HYK/JAFOILUMCSI B
Hell; yCTONUMBBIN TT03HaBaTe/IbHbIA MHTEpeC, MHULMAaTUBY U TF0O03HATeTbHOCTh B M3yUeHHUH MHPa BellleCTB U peakiiuii; 1je/ieyCTpeM/IeHHOCTb U
HACTOWYMBOCTH B IOCTKEHHUH L{eJiell, TOTOBHOCTD K TPE0/I0/IeHUI0 TPYJHOCTeH; yOeXXJeHHOCTh B BO3MO)KHOCTH MTO3HAHUS TIPUPO/Ibl, HE0OX0UMOCTH
Pa3yMHOT0 MCTIOIb30BaHUs IOCTH)KeHHUI HayKU U TeXHOJIOTHM /s Pa3BUTHs 00I11eCTBa;

Ullymemsn: ycTaHaB/iMBaTh CBsA3b MEX/Y Lie/IbI0 U3yUeHUs] XUMHUU U TeM, /ISl Uero OHa OCYILeCTB/IsIeTCsl (MOTHBaMU); BBIMOIHATh IPOTHOCTUUECKYHO
CaMOOLIeHKY, Pery/IMPYIOLYI0 aKTUBHOCTh JINYHOCTH Ha 3Tarle ee BK/IIOUEHUsI B HOBBIM BU/] 1esiTe/IbHOCTH, CBSI3aHHBIN C HAaYa/IOM U3yueHHsi HOBOTO yuebHOro
npe/iMeTa — XVMUH; BBIITOJTHATH KOPPUTHPYIOLYIO0 CAMOOLIEHKY, 3aK/TFOUarOIyI0Csl B KOHTPOJIE 3a MPOLieCCOM M3YUYeHHs] XMMUH U BHECEHUH He00XO0[UMbIX
KOPPEeKTUBOB, COOTBETCTBYIOIIMX 3TariaM M CriocobaM u3yueHHst Kypca XMMUH; CTPOUTh KU3HEeHHbIe U MpodecCHoHabHbIe TIIaHbl C YU4eTOM KOHKPeTHBIX
COLMA/TbHO - NCTOPUYECKUX, TTOJTUTUYECKUX U SKOHOMUYECKHX YCIOBHIA; 0CO3HaBaTh COOCTBEHHBIE 1JeHHOCTH U UX COOTBETCTBHE MPUHHUMAEMbIM B YKU3HU
pellieHrsIM; BeCTH /1Majior Ha OCHOBE PaBHOIPABHBIX OTHOILIEHMI M B3aMMHOT'O YBa)KEHUSI; BbIJ|e/ITh HPAaBCTBEHHbIM acreKT MOBeJeHUs] U COOTHOCUTD
TIOCTYTIKU (CBOU M PYTHUX JIFO/Iei) U COOBITHS C TIPUHSATBIMHU 3TUUECKUMH HOPMaMH; B TIpe/ie/iax CBOMX BO3MOXXHOCTel TIPOTUBO/IeHCTBOBATh I€HCTBUSM U
BJIUSTHUSIM, TIPE/ICTaBJISFOLUM yYTPO3Y ’KU3HH, 3/I0POBbI0 U 6€3011aCHOCTH TMUHOCTH U 00I1leCTBa.

KAJIEHOAPHO - TEMATUYECKOE IVNIAHUPOBAHMUE:

KonuuectBo yacos:
Ne
TeMmbl: ITo nporpamme: [To yuebHOMY TUIaHY:

I Beenenue 4u 4y
II ATOMBI XMMUUECKUX 3J/IEMEHTOB. 10y 10u
IT1 ITpocTeie BelllecTBa. 74 74
v CoeariHeHUsS] XMMUYECKUX 371eMEeHTOB. 12y 12y
A% V3MeHeHus1, TIPOUCXOSLIUE C Bell[eCTBaMU. 104 104
VI «[Ipocrelimue oneparyy C BeljeCTBOM». XMMUYeCKUU NPAaKTUKyM Nel. Su Su
VII PactBopenue. PactBopbl. CBOMCTBa paCTBOPOB 3/IeKTPO/IUTOB. 184 18u
VIII | Ilpaktukym Ne2. «CBOMCTBa pacTBOPOB 3/1EKTPOJIUTOBY. 24 24
BCEI'O: 9 npakTuueckux pador; 13 sabopaTopHbIX padoT. 68u 68u

MosicHumenbHas 3anucka: 68 YacoB NPorpaMMbl COOTBETCTBYET KOIMYECTBY YacoB y4ebHOro nsaHa - 68, 4yacbl TeM B CTPOTOM COOTBETCTBME YacaM MPOrpaMmbl.
MpakTnyeckne paboTbl npoBogATcsa nocae TeM N25 n N7 aByMsi NPaKTUKYMaMm COOTBETCTBEHHO 54 U 24,

CpoKu: Buabl AesTesIbHOCTH




N2 n\n HasBaHue TeM, YPOKOB: (24/ B Hepeno)

yyaLmxcs:

I. Beepnenve,

1. [Ipegmet xumuu. IToHATUE O XUMUUECKOM 3/IEMEHTe.

2. IIpeBpaiiieHue BeecTs. Posib XMMUM B JKU3HU UesioBeKa. MICTopust pa3BUTHSL XUMUY, eé
OCHOBOIIOJIO>KHUKH.

3. XumMnueckasi CMMBO/IMKa. OTHOcUuTeibHast Ar i Mr.

4. Ilepuopuueckas cuctema 3yemeHToB [I. V1. MeHzeneeBa.

I1. ATOMBI XUMHYEeCKHX 1€MEHTOR.

5. OCHOBHBIE CBeJleHHs O CTPOeHUU aTOMOB. COCTaB aTOMHBIX s/iep: MPOTOHbI, HEUTPOHBI.

6. I3MeHeHue Unc/ia MPOTOHOB B sifipe — 00pa30oBaHUe HOBBIX XUMUUYECKHUX 3IEMEHTOB.
3MeHeHMe Urc/ia HEUTPOHOB B sifipe - 0Opa3oBaHKe W30TOIIOB.

7.25eKTpoHbl. CTpOEeHHEe 3/IeKTPOHHBIX 000/10UeK aTOMOB XMMHUeCKHX 371eMeHTOB N 1 — 20
neproauueckor cuctemsl [. 1. MeHeneeBa.

8. [Tepuoanueckas Tab/vija XUMUUECKUX 371eMeHTOB /1. V1. MeH/jefieeBa 1 CTpOEHHE aTOMOB.
9. 3meHeHMe unC/ia e Ha BHEILlIHEM YPOBHE aTOMa XMMHWYeCKOro 3jeMeHTa. MloHHast
XHAMUYeCKasi CBSI3b.

10. B3auMozieiicTBre aTOMOB 3/IeME@HTOB— HEMETa/IJIOB MeX/ly co0oii: oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI TIPOCTHIX BelllecTB. KoBasieHTHas HeroJisipHasi CBSi3b.

11. O6pa3oBaHre OMHAPHBIX COeUHEHNI HeMeTa/u10B. KoBasieHTHas To/IsipHasi CBSI3b.
OJIEKTPOOTPULIATETBHOCTb.

12. B3auMozieiicTBHe aTOMOB 3/IEME@HTOB-META/JIOB MeXXAy coboii. [ToHsTHe 0 MeTa/TnuecKou
CBSI3U.

13. O60611eH1e MaTepraia, CUCTeMaTU3alus 3HaHUM O MeTasulax U HeMeTaJljlaX, O BUax
XUMUUECKOU CBS3U.

14. KonTposbHas paboTa 110 JaHHOM TeMe: « ATOMbI XUMHUYECKHX 3JIEMEHTOBY.
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Crnymanve oObSICHeHHI
yuuTeNs U aHa/In3
BBICTYTIJIEHUWA CBOMX
TOBapPHUILIEH.

CamocrosiTennbHast paboTa ¢

yuebHrKoM. Pabora c HayuHO-

TOMY/ISIPHOU JIATePaTypPOU.
OTt60p 1 cpaBHeHUE
MaTepuasa 1o HeCKOJbKUM
HMCTOUHHUKAM

Harmicanue pede-
PaToB U [IOK/a/IOB.

BriBOJ M I0Ka3aTe/IbCTBO
dbopmyn. AHanu3 hopmy .
[IporpammupoBanue.
PelieHvie TeKCTOBBIX
KOJINUeCTBEHHBIX U
KaueCTBEHHbIX

3a/1au.

BrinonHeHue 3a/jaHui 110
pa3rpaHUYeHHUI0 MOHSITUH.

CucremaTu3aius yue6HOro
MarepHasna




I11. ITpocTeie BelecTBa.

15. IMonoykeHre MeTauIoB ¥ HeMeTasuioB B Tabnwure /. V1. MenpeneeBa. [IpocThlie BelljecTBa —
MeTasbl. Ob1re dpu3nyeckre CBOMCTBA.

16.IIpocThle BeljecTBa — HeMeTa/UIbl. AJyIoTponus. MeTamueckue U HeMeTa/lJInuecKye
CBOKMCTBA MPOCTHIX BELeCTB.

17. ITocTosinHas ABorazpo. KosmuecTtBa BeliectBa. MoJib.

18. MoJisipHasi Macca BellleCcTBa.

19. MossipHbIit 00bEM ra3000pa3HBIX BelecTB. EIUHUIBI KOTMUeCTBa.

20. Ypok — ynpakHeHusi «IIpocTbie BeliecTBa».

21.0600111eH1e ¥ cHCTeMaTH3al[|s 3HaHUH 10 TeMe: « [IpocThie BelriecTBa».

IV. CoeguiHeHUs XUMHUYECKHMX 3/IEMEHTOB.

22. Crenienb okucieHus. CocraBieHue popMmys OMHAPHBIX COeITHEHUS.

23. buHapHbIe coefiluHeHUe — OKCU/[IbI, XJI0PUbL, Cy/ib(uabl u ap. [IpeacraBurenu: BoAa,
YTJIEKUC/IBIA Ta3, HeralleHasi U3BeCTb, XJIOPOBOAOPOJ, U aMMHaK.

24. OcHOBaHUs1, X COCTaB U Ha3BaHUsA. Tabnwila pacTBOPUMOCTH B Bozie. IHAUKATODBI.

25. Kucnotsl, cocTaB ¥ Ha3BaHUS, KJ1aCCU(PUKALIMU U TIPeJCTaBUTEJIN.

26. Conv — Kak TTPOU3BO/IHbIE KUCJIOT U OCHOBAHUM, UX COCTaB U Ha3BaHUSI.

27. PacTBOPUMOCTH COJiel B BOJe, MPe/ICTaBUTEH.

28. Ypok — ynpaxxHeHue «CoejJMHeHNUs] XUMHUUYECKUe COeJUHEHUS ».

29. AMopdHbIe 1 KpUCTa/yInuecKyre BelllecTBa. MeXMOeKy/sipHble B3auMOZeNCTBUS. TUIIbI
KPUCTA/JIMYECKUX PEeLLIBTOK.

30. MoHHas, aToMHasi, MOJIeKYJ/ISpHas U MeTa//TduecKas KpUCTa/lyIMueCKue perliéTKu. 3aKOH
TIOCTOSTHCTBA COCTaBa.

31. YuncThle BelleCcTBa U CMeCH, UX COCTaB U CBOMCTBA.

32. MaccoBas 1 06bEMHasi 0/IsT KOMITOHEHTOB CMeCH, B T. Y. U [0Jisl ipuMeceii. PacuéTer
CBSI3aHHBI C TIOHATHEM ,, fonst”.(%)

33. KonTponbHasi paboTa no gaHHou TeMe ,, CoeiMHEHHE XUMUUECKHUX 37IeEMEHTOB”.
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PepakTrpoBaHue rporpamm.

Habnrogenue 3a
JEeMOHCTPALUSIMH YUUTETS.

[TpocMoTp yuebHbIX
(GUIBMOB.

Anam3 rpaduKoB, Tabmi,
CXEM.

OOBsicHeHHe Ha0/TI0IaeMBbIX
SIBJIEHUH.

N3yyeHure yCTpOKCTBA
NTpUOOPOB 10 MOZIEJISIM U
yepTeXKaM.

AnHanu3 1pob6eMHBIX
CUTYaLUH.

PaboTa ¢ KuHeMaTUYeCKUMU
cxeMamu. PelrieHue
9KCIIePUMeHTaTbHBIX 3a7au.

PaboTa c pa3gaTouHbIM
maTepuanoM. Coop u
K/1accuduKalys
KOJIJIEKIIMIOHHOT'O MaTepHaJia.

COopKa 371eKTpUUYeCKUx
1jereil. ViaMepeHue BeJTMUMH.
[TocTaHOBKa OIBITOB [J151




V. N3MmeHeHus, IPOUCXOAsLIMe C BellleCTBaMM.

34. I[loHsiTHe SB/IEHUM KaK U3MEHeHWUM, MPOUCXOASIIMX C BellecTBaMu. PU3nuecKre siBJIeHUsI.
35. SIByieHus, CBsi3aHHbIE C U3MEHeHWeM COCTaBa BelljeCcTBa. XUMHUUYeCcKue peakLviu, NpU3Haku
Y YCJIOBUSL.

36. 3aKOH COXpaHeHWs1 MacChl Bel[eCTB. XUMUUYeCKre ypaBHeHUs. 3HaueHWe UH/eKCOB U

ko3 duimenToB. CocTaBieHUe ypaBHeHU peaklyH.

37. PacuéThl 10 XUMUYECKUM ypaBHeHUsIM. PeltieHue 3azau.

38. Peakuyu pasoxxeHus U coefjuHeHUs1. CKOPOCTh XUMUUECKUX peakuyid KatanusaTopsl.
O6paTuMoCTb ¥ HeOOPaTUMOCTH.

39. Peakuyu 3amelrieHusi. NeKTPOXUMUYECKUN psifi HanpskeHud Me.

40. Peakiiuu oOMeHa. Peakijuu HeMTpanu3aiim.

41. TuHBI XUMHUYECKUX peakLui (Ha mMpUMepe CBOMCTB BObI).

42. O6o011jeHre U chCcTeMaTU3al[usl 3HaHU 110 JaHHOM TeMe « VI3MeHeHMUs], TIPOUCXOSIINe C
BelljeCTBaMu».

43. KoHTpoJsibHast pabora 1o TeMe «V3MeHeHUsI, IPOHCXOAIIME C BeII[eCTBaMI».

VI. «IlpocTeuiiiue onepamnuy ¢ BeleCTBOM». XUMUYeCKUN NMPAaKTHKYM Nel.

44. i/p Nel ,,TTpaBuso nio Th ripu paboTe B XuMuueckou kabuHete. [Tprembl obpatiieHus ¢
nabopaTopHbIM 060py/I0BaHUEM U HarpeBaTe/IbHbIMU Mpubopamu .

45. n/p Ne2 «HabmozieHre 3a M3MeHeHUsIMU, IPOMCXOASILMMU C TOpsTYeii CBeuoi, U ux
OTIMCaHUe ».

46. 11/p Ne3 «AHanu3 noyBbI U BOJBI.»

47.1/p Ned «ITpr3HaKu XUMUUECKUX PEeAKLIUM».

48. 11/p Ne5 «IIpuroroBneHusi pacTBOpa caxapa U oripejiejieHre [0/ ero B paCTBOpe»

VII. PacTtBopenue. PacTBopbl. CBOMCTBA PaCTBOPOB 3/IEKTPO/IUTOB.

49. PacTBOpeHMe Kak (PU3MKO — XMMHAUYeCKUU mporiecc. PactBopumocTs. Tunbl pacTBOpOB.
50. IToHsATHE 00 MeKTPUUECKON AUCCOIMALIUN. DJIEKTPOUTHI U He3eKTPOIUThHI. CTerneHb
51EKTPOTMTUYECKOU JUCCOLMALUU.

51. OCHOBHBI€ T0JI0’KEHUs] TEOPUM JIEKTPOJIMTUUECKOM Auccorali. IoHHble ypaBHEeHUSsI
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JE€MOHCTpaLMU KJaccy.

[TocTaHoBKa (hpOHTA/IbHBIX
OTBITOB.

BrinonHeHue (ppoOHTaTbHBIX
nabopaTopHbIX paboT.

BrInoHeHne padboT
MpaKTHUKyMa.

C6opka nprbOpOB 13 rOTOBBIX
JileTasied U KOHCTPYKLIMH.
BrisBiieHue U ycTpaHeHue
HeMCIIpaBHOCTel B ipubopax.
BrInosniHeHye 3aaHui 110
yCOBEPLLIEHCTBOBAHUIO
npuOOpOB.

Pa3paboTka HOBbIX BapUAHTOB
OMbITa.

[TocTpoeHue runoTessbl Ha
OCHOBe aHa/M3a UMeIOLLIUXCS
JIaHHBIX.

Pa3paboTKa u mpoBepKa
METO/TUKU
9KCTIepUMeHTaIbHON paboThI.

[IpoBegenue
WCCJIeJ0BaTe/IbCKOTO




peaxLuii.

52. YcioBUs TIPOTeKaHUs peakivii oOMeHa MeX/y 3JIeKTPOJIUTaMU [I0 KOHIIa B cBeTe D/].
Knaccudukaliysi MIOHOB U UX CBOMCTBA.

53. Kucnotsl, ux kiaccuukanys ¥ CBOMCTBa B cBeTe Teopuu J/1.

54. OCHOBaHMS, UX KJIaCCU(UKaLMsl M CBOMCTBA B CBeTe Teopur /1.

55. Cou, ux Knaccu@ukalus U AUCCOLMalvs pa3/IMUHbIX TUTIOB COJIeM.

56. O6006111eHMe cBeieHU 00 OKCHIaX, MX KIacCU(PUKALIUA U XUMUUYECKHUX CBOMCTBAX.
57. ['eHeTUUeCKMe psibl MeTA/UIOB U HeMeTaslJIOB. ['eHeTUUecKas CBsi3b MeXJy KjlacCamMu
HeopraHu4eCcKrX BelleCTB.

58. YPOK — yripa)kHeHue: 110 TeMe: «JIeKTPOIUTUYeCKas AUCCOLaLs».

59. KoHTponbHast paboTa: « D/IeKTpOIUTHYeCKas AUCCOLAALIVSI».

60. OKUC/IUTETBHO-BOCCTaHOBUTE/IbHbIE peakLuu.

61. Peakijuu MOHHOTO 0OMeHa ¥ OKUC/IUTeTbHO-BOCCTAaHOBUTE/IbHEIE.

62. CocTaBsieHre ypaBHeHUN peakijiii MeTOIOM 3JIeKTPOHHOTO OasaHca.

63. YpoK- ynpa’kHeHue 10 COCTaB/IEHUI0 OKUCTUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLIUi.
64. CBoiicTBa IMPOCTHIX BelriecTB: Me 1 He, KMC/IOT U coJieli B CBeTe TIpe/iCTaBIeHHM 00
OKVC/IUTe/IbHO-BOCCTAaHOBUTEJIBHBIX TIPOLieccax.
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66. KonTponbHasi paboTa 3a Kypc 8 kacca (TecTbi).
VIII. IlpakTukym Ne2. «CBOMCTBa PacTBOPOB 3/1eKTPO/IMTOB».

67. 11/p Ne 6/7 ,,/loHHBIe peakLuu. Y CJIOBUS TIPOTEKAHUS] XUMUUYECKUX PeaKLui MeXy
pacTBOpaMU 3JIEKTPOJIUTOB 10 KOHLIA”.

68. n/p Ne 8/9 ,, CBolCTBa KHUC/IOT, OCHOBAaHUM, OKCH/IOB U CoJiel. PellieHue
5KCIEepUMEHTATbHbIX 3a/jau

JL. p. - 13; m.p.-9; K.p.-4; ypoku o0001menusi:-4.

65. O6006ITIeHre U CHCTeMaTHU3aIvs 3HaHUH 110 TeMe: ,, PactBopeHue. PactBopsl. CBolicTBa”.
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9KCTIepUMEHTa.

MogenupoBanuve u
KOHCTPYUPOBaHUe.

Hyx

HO OTMETHTb, UTO pa3fesieHue
BCeX MPUBEAEHHBIX B CITUCKE

BU/IOB yueOHO-
MO3HaBaTe/IbHOU

JlessTeTbHOCTU B I0OCTaTOUHOMN
CTereHu yCca0BHO. B ocHOBe
pasziesieHns Ha TPU TPYyNIIbI
JIEXXUT TPU3HAK — UCTOUYHUK

TI0JIyYeHUs] 3HaHWH,
dhopmMHUpoBaHUs YMeHUM 1
HaBbIKOB.

B nepBoii rpymnrme Takum
OCHOBHBIM UCTOUYHHUKOM
SIBJIIETCS CJIOBO, 3HAK; BO
BTOPOI1 rpyrire — obpas,
3pUTeNbHOE OLIYLIeHE; B
TpeTbeu rpymnme —
TpaKTUUeCKoe el CTBYe.

YV4yeOHO-MeTOAHYEeCKHH KOMIIIEKC, MaTePHAIbHO-TEXHHYECKoe H HHPpopMaIlHOHHOe o0ecliedyeHue

06pa3OBaTeTILHOI‘0 Impoiecca:
Tabpuenss PIr'OC «Xumust. 8 knace» M., «Ipoda» 2019r.

1. Yuebnuk: O.C.




2. 0. C.Ta6puensu ®I'OC: paboyas TeTpamab K Y4eOHUKY «Xumust. 8 kinacc». M.: [Ipoda, 2020r.
3.Xumus B Tabnuiiax. 8-11 knaccel: CrrpaBouHOe 1mocobue. - M: [Ipoda, 2015.
4. UHpopMallMOHHO-KOMMYHUKATUBHEIE CpeICcTBa. KOMIIBIOTED 1 MYJIbTUMEOUNHBIN ITPOeKTOp. Ypoku xuMuu. 8 kiiacc - 000 .

Mocksa 2015. 5. UHTepHeT-pecypcH: PenepanbHbIU IEHTP
nHOpMalMOHHO-00Pa30BaTeJIbHEIX pecypcos feior.edu.ru\. LonoaHumeavHasa aumepamypa
0/ yHumens: 1.XuMusi. 8 Kjacc:

IIOyPOYHBIEe IJIaHkl 10 yueOHUKY O. C. labpuensina 2014r.

2. Xumusd. [IpoBepouHbie TECTH ¥ 3agaHusd. 8-11 kKitacc. ®I'OC. «Yuurtenb» 2017T.

3. Bonpmio# cripaBOYHUK. XUMUS OJIs ITKOJIBHUKOB U mocTymaoIux B BY3s1. Mocksa. «[Ipoda» 2015T.
4. Peimepc H.®. KpaTkuii cioBapbh XUMHUYECKUX TEPMUHOB. 2010r. "IIpocBelieHue.

Jna demeti ¢ 3IIP (3adeporckotli ncuxuueckoeo paszgumusi) 6 OOII (obujeobpazogamenbHOl npozpamme) ydyumblearomcs cieoyroujue
ocobeHHocmu): cm. IlpunodiceHue Ne 1.
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