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IHHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHoro Kypca no xumuu Juis 11 kiacca pazpadorana Ha ocHoBe PI'OC
BTOPOTO MOKOJIEHHUSl, IPUMEPHOW MPOrpaMMbl OCHOBHOTO 0OOmIero oOpa3oBaHUs IO XHUMHUU
(6azoBbIli ypoBeHb) M aBTOopckoil mporpammbl O.C. T'aGpuensna (I'abpuensn O.C. mporpamma
kypca xumuu g 10-11 xmaccoB o0meoOpa3oBaTenbHbIX yupexaenuin M: [poda,2013r).
OenepanbHoro nepeuds yueOHukoB (IIpukaz Ne 632 ot 22.11.2019 MunuctepcTBa NpOoCBEIIEHUS
Poccutickoit deneparun);

- [Tonosxxenust o padoueit nporpamme MBOY «COLL Ne102»;
- Yuebnoro miana MBOY «COII Nel102» na 2023-2024 y4eOHbIN TO;
- T'omoBoro kanengapuoro rpapuka MbOY «COIII Nel102y na 2023-2024 yueOHBIH TO/.

MecTo y4yeOHOro mpeaMera B yueOHOM IUIaHe. XUMHUS BXOJUT B MPEIMETHYIO 00J1acTh
«ectecTBeHHOHayuHas». [Iporpamma paccumrtana Ha 34 daca (1 waca B Hememio). UMcxoms us
rozoBoro kanennapaoro rpagpuka MbOY «COIL Ne102» na 2023-2024 y4yeOHBIH TOA.

OpHoll M3 BaKHEUIIMX 3a7ady OOy4deHMs] B CpEJHEM WIKoJie SIBISETCS IOJArOTOBKA
o0yyaromuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpY KM3HEHHOI'O M MPO(ECCHOHATBLHOTIO
nyty. O0yyaromuecst 10JKHbI HAyUYUThCS CAMOCTOATENIBHO CTaBUTh LIEJIH U ONPEEIIATh IyTH UX
JOCTUKEHHMSI, CIIOJIb30BaTh MPUOOPETEHHBIN B ILIKOJE OMNBIT JAEATEILHOCTH B pEalbHOMN JKHU3HHU,
3a paMKaMu y4eOHOTo mporiecca.

CormacHo 00pa30BaTeIbHOMY CTaHAAPTY 2AAGHbIE UEAUCPEOHe20 00ue20 00PA308aAHUSL:

- (opmupoBaHUE METOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HaHUSAX, YMEHUSIX U CIIOCO0aX JESITeIIbHOCTH;

- mpuoOpeTeHue ombITa Pa3HOOOPa3HOM NeATEIFHOCTH, OTBITA TO3HAHUS M CAMOIIO3HAHHUS;

- MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHIUBUAYaTHHOU
00pa3oBaTeNnbHOM UITH MPOPECCHOHANIBHON TPAEKTOPHUU.

Bonb1oii BKIaa B TOCTHXKEHUE STHX 1EJIEH CpeIHero 00I1ero oopa3oBaHus BHOCUT
U3yYeHUEXUMUU, KOmopoe nPu3eano 0decneuums:

* (GopMHpPOBAHUE CUCTEMbI XUMHUECKUX 3HAaHUHM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOMH
KApTUHBI MUDA;

® pa3BUTHE JIMYHOCTH  OOy4YaromMXCS, WX  HHTEJJICKTyaJlbHOE W  HPaBCTBEHHOE
COBEpILEHCTBOBAaHUE, (POPMHPOBAHUE Y HUX T'YMAHUCTHUECKUX OTHOLICHUHA M SKOJIOTHYECKU
1es1eco00pa3HoOro MOBEACHUs, B ObITY U TPYJIOBOM J1€ATEILHOCTH;

® BEIPA0OTKY y OOyYarOIIMXCS MOHUMAaHUSI OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU XHUMHH, a
Takke (OPMUPOBAHME Y HHMX OTHOIIEHHS K XHMMHU Kak BO3MOXKHOW oOmactu Oynyrien
NPaKTUIECKOH e TeTbHOCTH;

¢ (hopMUpOBaHNE YMEHHUI OE30ITACHOTO OOPAIEHUS C BEIIECTBAMH, UCIIOIH3yEMBIMHU B
MOBCEHEBHOM KU3HU.



[Iporpamma paccunmtana Ha 34 4acoB, B TOM YHCIIE HAa KOHTPOJBHBIE W TPAKTHUECKHUE
pabotel. KoHTpoabHBIX paboT — 1, mpakTuueckux padot — 1, 1abopaTopHbIX ONbITOB(03) — 14.

YMK:

1. Tabpuensu O.C. Ilporpamma kypca xumuu mig 10-11 kmaccoB o00meo0pa3oBaTeIbHBIX
yupexaenuit. — M.: Ilpoda, 2015.

2. I'abpuensa O.C. Xumus: 11 knacc: yuebnuk / O. C. I'aGpuensiH.- 5-¢ u3f., cTepeoTur. — M.:
Hpoda, 2018. — 223, [1] c. : um.

3. Xumus: 11 xmacc. KontponpHbie W mpoBepouHble paboThl K yueOHMKy O.C. I'abpuensna
«Xumus. bazoBsiit ypoBenb. 11 kmacey: yueOHoe nmocodue / M.A. AxmeroB. — M. : [Ipoda 2015. -
220, [4] c. :n.

OTanuuTenbHble 0COOEHHOCTH padouell MpOorpamMMbl MO CPABHEHHUIO C aBTOPCKOM MpOrpaMMoin
OTCYTCTBYIOT.

Henu nzyyenus xumuu B 11 kiacce:

- QopmupoBanue y oOydaromuxcs yMeHusl BUACTh U TOHUMATh IEHHOCTh 00pa30BaHusl,
3HAYMMOCTb XUMHUYECKOTO 3HAHUS JUIsl KAXkKJA0r0 YeJI0BEKa, HE3aBUCUMO OT €ro
po(hecCHOHATTLHOM e TEIbHOCTH;

- (QopmupoBanue y oOydaromuxcss yMEeHUI pa3nudath (akThl U OIEHKH, CPABHUBATH
OLCHOYHBIC BbIBO/bI, BUACTHh UX CBA3b C KPUTCPUAMHU OLCHOK U CBA3b KPUTCPUCB C
OTIpe/ICTIEHHOM CUCTEMOM IIEHHOCTEH, (OPMYITUPOBATh U 0OOCHOBLIBATH COOCTBEHHYIO
MO3UIIMIO;

- ¢opmupoBaHHE y OOYyYArOIIUXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUU B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYyYHOH KapTHUHBI MHpA; YMEHHS OOBSICHSITH
O00BEKTHI M TPOIECCHl OKPY’KAIOILIEH AeMCTBUTEIHLHOCTH — MPUPOJHON, COIUAIBHOM,
KyJbTYPHOH, TEXHUUECKON Cpe/bl, — UCTOIB3Ysl IJIs 9TOT0 XUMUYECKUE 3HAHMUS;

- HpI/IO6peT€HI/Ie O6y‘{aIOI_I_[I/IMI/IC${ OIIbITa pa3H006pa3H0171 ACATCIbHOCTH, OIIbITA IIO3HAHHUA H
CaMOIIO3HAaHUs, KIIFOYCBBIX HABBIKOB (KJIIO‘-ICBBIX KOMHCTCHTHOCTGIZ), HMCIOIIUX YHUBCPCAJIBHOC
SHA4YCHUC I Pa3JIMYHBIX BUAOB JACATCIBHOCTH —— HABBIKOB PCHICHUSA HpO6JICM, IIPUHATHA
pe].].[eHHﬁ, IIOMCKa, aHaJIu3a " 06pa60TKI/I I/IH(I)OpMaI_II/II/I, KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB
H3MepeHHI>i, HAaBBIKOB COTPYAHHWYCCTBA, HABBIKOB 0€30I1acCHOr0 O6paH_[€HI/I${ C BCIICCTBAMHU B
MMOBCEAHEBHOM JKU3HU.

3apaum yyeOHOro Kypca:

- (opMupoBaTh NpEACTaBICHUS O XHUMHUYECKOM COCTaBIISIOLIEH €CTECTBEHHOHAYUHOU
KapTHUHBl ~ MHpa; yMEHHUS  OOBACHATH OOBEKTHI U  MPOLECCHl  OKpY’Karolei
JNENCTBUTEIBHOCTH, UCTIOJIB3YS ISl 3TOI0 XUMUYECKUE 3HAHUS;

- pa3BUBaTh I103HABaTEJIbHBIC HHTEPECHI, WHTEIUIEKTyallbHblE M TBOPUYECKHE CIIOCOOHOCTU
yydaluxcs B MpoIecce M3YYeHHs MMM XMMHUYECKOW HAayKd U €€ BKJIaJa B COBPEMEHHBIN
Hay4YHO-TEXHUYECKHI Iporpecc;

- pa3BUBaTh YMEHHs pabOTaTh C BEUIECTBAMH, BBHITIOJIHITH HECIOKHBIE XUMHUYECKUE OIIBITHI,
coOuro1aTh MpaBMiIa TEXHUKU 0E€30MaCHOCTH, TPAMOTHO NMPUMEHATh XUMUYECKUE 3HAHUS B
oOLIeHNH ¢ IPUPOJIONL;

- pacKphIBaTh POJIb XMMUU B PEIIEHUH INI00ANbHBIX MPo0IeM 4eI0BEeUeCTBa;

- pa3BUBATh JIMYHOCTH O0yYarOImuXxcs, GOpMUPOBATh Y HUX TYMAHUCTHYECKUX OTHOIICHUI U
9KOJIOTUYECKH 11eJIECO00Pa3HOT0 MOBEACHUS B OBITY U B TPYJIOBOM 1€STEILHOCTH.



OO0mas xapakTepuCTHKA y4eOHOT0 nmpouecca (0CHOBHbIE TEXHOJOTHHI, MeTO/Ibl, (opMbI
o0yueHus, B T.4. 11 gereii ¢ OB3).

TexHonornu

[ImanupyeTrcst UCMOIb30BaHUE CIAEAYIOMINX MEIArOrM4eCKnX TEXHOJIOTHI B MPENOJaBAHIU
npeaMera:

. 31opoBbecOeperaroniye

. [Ipo6ieMHOr0 00YyUeHus

. UrpoBeie

. U opManimoHHO-KOMMYHUKAIIUOHHbIE

. PazBuBatomiero oOyueHus

. [IpoekTHbIE

. JuddepeHmpoBaHHOTr0 00yUeHUS

. CocTaBieHus anropuTMa BbIMOJIHEHUS 3a/laHUS

9. Pa3BuTHsI HaBBIKOB CaMOIIPOBEPKH, CAMOKOHTPOJIS

10. KonctpyupoBanust (MOAE€TUPOBAHUS)

11. UKT-texHonoruun

@®opmbl opraHuzauuM o0pa3oBaTeqbHOr0 mpomecca:OO0meknaccHpie  GOpPMBI:  YPOK,
cobecesioBaHUe, KOHCYIbTAIM, MTpakTUyeckas padoTa. I'pynnoBbie GopMel: rpynmnoBas paboTta
Ha ypoKe, IpYIIOBOM NPAaKTUKYM, TPYIIIOBbIE TBOpUECKHE 3aaHus. IHauBUIyaabHbIE (POPMBI:
paboTa ¢ nuTepaTypol MM 3JIEKTPOHHBIMH MCTOYHHKAMHU MH(pOpMaIy, paboTa Ha KOHTYPHBIX
KapTax, NHCbMEHHbIE YNPaXHEHUs, BBINOJIHEHWE WHIUBUAYaJIbHBIX 3aJaHuii, paboTa C
00y4aroIuMH MporpaMMaMHy 32 KOMIIbIOTEPOM.

01N DN B~ WM =

Metoabl o00y4yeHMsl: CJIOBECHble — paccka3, Oeceia; HariasAgHble — HWUIIOCTPALUH,
JIEMOHCTpPAllMM Kak OOBIYHBIC, TaK W KOMIIBIOTEPHBIC; TPAKTHYECKHE — BBHIMOJIHEHUE
MIPAKTHYECKUX paboT, caMOCTOATEIbHAsI padoTa cO CIPaBOYHUKAMH U JIUTEPaTypor (0ObIYHON 1
AJIEKTPOHHOM), CaMOCTOSITENIbHBIC MHCHMEHHbBIE YIPaKHEHHs, CaMOCTOsTeNbHas pabora 3a
KOMITBIOTEPOM.

Buast u ¢opmMbl KOHTpPOJIsi: (QpPOHTANBHBIK M WHAMBUAYAIbHBIH OMpPOC; OTYETHI IO
NpaKTU4eCKUM M paboTaM; TBOpYECKHE 3ajaHus (3amuTa pedepaToB M MPOEKTOB,
MOJIETTUPOBAHUE MPOLECCOB U OOBEKTOB), TECTOBBIM KOHTPOJb, IPOBEPOUYHBIE U MPAKTUUECKUE
paboTHI.

Pabouas mporpamMma opueHTHpoBaHa Ha Mnomoulb pebeHky ¢ OB3 B peanuzamuu ero
MHAWBUAYaAIbHBIX 00pa30BaTENIbHBIX BO3MOXKHOCTEN M MOTPEOHOCTEH U CO3[aHHE YCIOBUM s
YCIIEIIHOTO Pa3BUTHUS C YUYETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH MCUXUYECKOT0 U (pU3ndecKoro
3M0pOBbs. BBuay mncuxonormueckux ocobOeHHocteld aereid ¢ OB3, ¢ menpio  ycuicHHS
NPAKTUYECKON HampaBIeHHOCTH OOy4YeHHMs TMPOBOAMTCS KOPPEKIHOHHas paboTa, KoTopas
BKJIIOUAET OpPraHU3alUI0 JIOMOJHUTEIbHBIX 3aHATHH O NIpeaMeTy, a Takke O0e30apbepHOil,
pa3BUBAlOIIEH MPEIMETHOM cpeabl — Co3/1aHue aTMOC(epbl 3MOLMOHATIBLHOIO KoMQopTa,
¢dbopMHpOBaHHE B3aMMOOTHOIICHUH B JyXe COTPYAHHYECTBA M NPUHATHS OCOOCHHOCTEH
KaX/10ro — (OpPMHPOBAHUE MO3UTUBHOM, COLMAIBHO HANpaBIeHHOW y4yeOHOW MOTUBALMU —
IMPUMCHCHUEC AaACKBATHBLIX BO3MOXHOCTAM U HOTp€6HOCT$IM 06yqa}0mer00ﬂ COBPCMCHHBIX
TEXHOJIOTUH, MEeTOJ0B, MNpHEeMOB, GopM opraHuzanuu ydyeOHON paloTel : pabora c
PUCYHKaMM ,CHCTEMAaTHuUecKas clioBapHas paboTa pacliupser JEKCHYEeCKUH 3amac AeTed co
CHIKEHHbIM HHTEJUJIEKTOM, IIOMOraeT WM TMpaBWIbHO YHOTPEOJATh HOBBIE CJOBa IpH
IIMCbME .B’cDKHGfIIHYIO POJIb B OBJIAACHUH OMOJIOTUYECKUMH MOHITUIMHA HUI'parOT JIOTHYCCKUEC



NCHCTBUSI: CpaBHEHHWE W YCTAHOBJIICHHWE MPHUYMHHO — CIEJICTBEHHBIX CBs3ei, paboTa c
TaOIHUIAMU.

IIpu opranm3zanuu y4eOHbIX 3aHATHH ¢ yyamumucs ¢ OB3:
1. OcymecTBisieTcs MHAUBUAYAIbHBIN NOAX0/ K KaXKI0MY y4alEMYCH.

2. [IpenoTBpamiaercss HACTYIJICHUE YTOMIICHHSI, UCTIOJIb3YIOTCS JUIsl 3TOTO pa3HOOOpa3HbIC
cpencTBa (4epenoBaHNe YMCTBEHHOW U MPAKTUYECKOMN JAESTEIHHOCTH, MIPENOIHECEHNE
MaTepHalia HeOOJIBIIUMHE JJO3aMH, HCITOJIb30BaHHE HHTEPECHOTO U KPACOYHOTO JTUIAKTHIECKOTO
Marepuaa)

3. CoGmotaeTcst MOBTOPHOCTH OOYUYEHHMSI HA BCEX JTAlax ypoka.

4. [IposaBnATh 0COOBIN TIeAaroruveckuii TakT. [I0cTOSHHO MoAMEYaTh U MOOILIPSTH MaJeHIne
YCIIEXH JIETEH, CBOEBPEMEHHO U TAKTUYHO MIOMOTaTh KaXJI0My PEOCHKY, pa3BUBATh B HEM BEPY B
COOCTBEHHBIE CAILI U BO3MOXKHOCTH.

IInanupyemslie pe3yabTarbl (JIMYHOCTHBIE, MPeIMeTHbIE, MeTANPeIMeTHbIE Pe3yJIbTAThI
OCBOEHHS Y4eOHOr0 NnpeaMeTa)

LleHHOCTHBIE OPUEHTHUPBI Kypca XUMHH B OCHOBHOH IIIKOJIE OTIPENENIAIOTCS  CHEIM(PHUKON XUMUHN
Kak Hayku. [loHSATHE «IIEHHOCTM» BKJIIOYAET €IWHCTBO OOBEKTUBHOTO (caM OOBEKT) U
CyObEKTUBHOTO (OTHOLIEHHE CyOBEKTa K OOBEKTy), IMOITOMY B KadecTBE IIEHHOCTHBIX
OPHECHTHUPOB XUMHUYECKOTO 00pa30BaHUS BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce XHMHH, K
KOTOpoMY y oOyyaromuxcs (GpopMupyeTcst IIeHHOCTHOE OTHoIeHue. [Ipu 3ToM Benaylryto poib
UTPAIOT IMO3HABATENBHBIC IEHHOCTH, TaK KaK JaHHBIH Y4eOHBIH TpEIMET BXOIUT B TPYIITY
MPEeIMETOB MO3HABATENLHOTO IIMKJIA, TJaBHAs I1edh KOTOPBIX 3aKII0YaeTcs B H3yUYCHUH
TIPHPOJIBI.

OcCHOBY MMO3HABaTENbHBIX IICHHOCTEH COCTaBISIOT HAy4YHbIC 3HAHUS, HAYYHBIE METOJbI
MO3HAHUS, a IICHHOCTHBIE OPUCHTAINH, (POpMUpYyEMBbIE Yy 0OyJaONIMXCs B MPOIecce M3yUeHHS
XUMHH, TIPOSIBIISIOTCS:

- B TIPU3HAHWHM T[EHHOCTH HAYYHOTO 3HAHWS, €ro MPaKTUYECKOH 3HAUYMMOCTH,
JIOCTOBEPHOCTH;

- B IICHHOCTH XUMHUYECKHUX METOJIOB UCCIICTOBAHMS KUBOW M HEXKHBOH PUPOJIBI;

- B TMOHMMAaHUHU CJOXHOCTH W TPOTUBOPEUYMBOCTH CaMOro Ipolecca IO3HAHUSA Kak
W3BEYHOTO CTPEMJICHHS K UCTHHE.

B kauecTBe OOBEKTOB IIEHHOCTEH TpyAa M ObITa BBICTYNAIOT TBOpYECKas CO3UAATENIbHAsS
JeSTeNBHOCTD, 3I0POBBI 00pa3 KHU3HH, a [IEHHOCTHBIE OPUEHTAINU COACPIKaHUS Kypca XHUMHHU
MOTYT paccMaTpUBaThHCS Kak popMHUpOBaHUE:

- YBOKHUTEIHFHOTO OTHOIICHHS K CO3UIATEIILHON, TBOPUECKON ACATEIBHOCTH;

- MOHUMaHMs HE0OXOAUMOCTH 30POBOro 00pasa KU3HH;

- TMOTpeOHOCTHM B O€3yCIIOBHOM BBIMOJIHEHUU TMpaBUi O€30MacCHOrO HCMOJIb30BaHUS
BEIIIECTB B MIOBCEIHEBHON KU3HU;

- CO3HATEJIBHOTO BBIOOpa OymyIiei mpodeccuoHaIbHON NeITeTbHOCTH.

- OnbIT 5MOLMOHATBHO-IIEHHOCTHBIX OTHOILICHHWH, KOTOpBIE YydYalluecs IMOMy4yaroT IpH
U3yYeHUH Kypca XMMHUH B OCHOBHOHM MIKOJI€, CIIOCOOCTBYET BBHICTPAMBAHHIO MU CBOECH
KU3HEHHOM MO3UIINY.

XUMHSI TI03BOJISIET POPMHUPOBATH IOTPEOHOCTH YEIOBEKA B KPACOTE M JCSITEIBHOCTH T10 3aKOHAM



KpPacoTBbl, TO €CTb 3CTETUYECKHUE LICHHOCTH.
Kypc xumun obnagaer BO3MOXKHOCTAMHU 17l (hOPMHUPOBAHHMSI KOMMYHHUKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIOT MpOLECC OOLIEHUS, TPAMOTHAsl peyb, a IICHHOCTHBIE OPUEHTAIIH
HaITpaBJICHbl HA BOCIIUTAHKE Y yYaIIUXCS:

- IPAaBWJIBHOI'O HUCIIOJIb30BAaHUs XUMUYECKON TEPMUHOJIOTUHA U CUMBOJIUKH;

- TOTPEOHOCTH BECTU JAMAJOT, BBICAYUIMBAaTH MHEHHE OIIMOHEHTa, YYacTBOBaTh B

JUCKYCCUU;
- CIIOCOOHOCTH OTKPBITO BBIPAXXaTh U apTyMEHTUPOBAHO OTCTAaUBaTh CBOIO TOUKY 3pEHUSI.

OcobennocTu COJIepPKAHUA o0y4eHust XUMHH B CpeIHEeH(ITOTHOM )IITKOIIe
00yCIIOBJICHbICICIM(PUKON XUMUM KaK HAyKH M MOCTaBIEHHBIMU LesIMH. OCHOBHBIMU
Hp06HeMaMI/I XUMHHU ABJIAIOTCA HM3YUCHHUEC COCTaBa U CTPOCHHA BCUICCTB, 3aBUCUMOCTHU HX
CBOMCTB OT CTPOCHUS, TOJYUCHHUC BCUICCTB C 3aJaHHBIMH CBOI7[CTB3MI/I, HUCCIICOOBAHUC
3aKOHOMEPHOCTEeM XMMHMUYECKUX PEaKIUil W MyTell ympaBieHHs UMHU B LENSIX MONTyYCHUS
BEIIECTB, MaTepuanoB, sHepruu. [loaToMy B paboueil mporpamMMe MO XHWMHUHU HaIUIA
OTpa)kK€HNE OCHOBHBIC COJICPKATEIbHBIC INHUU:

«BemiecTBO» — 3HAHHUS O COCTAaB€ U CTPOCHUM OPraHMYECKUX BEILIECTB, HUX BAKHEUIIUX
(hUBUYECKUX M XUMUYECKHX CBOMCTBAX, OMOJIOTUYECKOM JIEHCTBUH.

«XuMH4ecKas pe€aknusa» — 3HaHUA 00 YCIOBUAX, B KOTOPBIX IPOSABIISIIOTCA XHUMHYECKHC
CBOICTBa OpPraHN4YCCKHX BCHICCTB, crocodax YHOpaBJICHUA XUMHUYCCKUMU ITPOLHCCCaAMU.

«[IpumeHeHrEe BeIIECTB» — 3HAHUS W OMNBIT TPAKTHYECKON EeATEILHOCTH C
OpraHUYECKUMU BEIIECTBAMH, KOTOpbIE Haubosee 4acTo YyMOTPEOISIIOTCS B
MMOBCETHEBHOM JKW3HHU, IUPOKO HCIONB3YIOTCS B MPOMBIIIIICHHOCTH, CEIbCKOM XO3SICTBE, Ha
TpaHCIopTe.

«SI3bIK XMMHM» — CHUCTEMa Ba)KHEHWIIMX MOHSATHM XUMUU U TEPMUHOB, B KOTOPBIX OHHU
OMHCHIBAIOTCS, HOMEHKJIATypa OPraHMYECKUX BEIIECTB, T. €. MX Ha3BaHUs (B TOM YHCIE U
TpPUBHAJIbHBIE ), XUMUYECKUE (JOPMYIIBI I YPaBHEHHUS, a TaKKe MpaBuia epeBoia HHPOpMaIUH C
€CTECTBEHHOTO S3bIKa Ha SI3bIK XUMUHU U 00paTHO.

OO0mas xapakTepucTuKa y4e0HOro npeamera
Coneprxanue Kypca XMMUU Ha 6a30BOM YPOBHE TO3BOJIHT:

-COXPaHUTh JOCTATOYHO LIEJIOCTHBIM U CUCTEMHBIN KypC XUMUU, KOTOPBII
(hopmupoBacs Ha MPOTSHKEHUH JIECATKOB JIET, KAK B COBETCKOM, TaK U B POCCHUICKOM
LIKOJIE;

-0CBOOOIUTH KYPC OT U3JHUILIHE TEOPETU3UPOBAHHOTO U CIIOKHOTO MaTepHana, JUis
0TpabOTKU KOTOPOTo TpeOyeTcsl HeMajlo BpEMEHHU;

-MakCUMaJdbHO COKpPaTUTh Ty ONHCATEIbHYIO YacThb B COJEp)KaHUU ydeOHOU
JTUCHUIUIMHBI, KOTOpasi HOCUT Cyry0O YacTHBIM XapakTep M yMECTHA, CKopee, s
MPO(UIBHBIX KO U KJIACCOB;

-BKJIIOYUTh B KYypC MaTepHall, CBS3aHHBIA C IIOBCEJIHEBHOW JXU3HBIO YEJIOBEKA, C
Oyay1ei npoecCHOHAIBHOMN JEsITeNbHOCTBIO BBIITYCKHHUKA, KOTOPAsk HE UMEET SIPKO
BBIPA)KCHHOU CBSI3U C XUMHEH.



JINYHOCTHBIMH Pe3yabTaTaAMHM H3Y4YCHHUS Ipeamera «XHMHS» SABIIOTCA CIEAYIOLUE
YMEHHUS:

- B LIEHHOCTHO-OPHUEHTALIMOHHOM cdepe — YyBCTBO T'OPAOCTU 32 POCCUHCKYIO XHUMHYECKYIO
HayKy, TYMaHH3M, OTHOIIIEHHUE K TPYAY, LEICyCTPEMIIEHHOCTD;

- B TPYIOBO#l cdepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JaiibHeiIeil o0pa3oBaTenbHON U
npodeccuoHaIbHON TPaeKTOPUH;

- B TO3HABATEJIbHON (KOTHUTHBHOM, MHTEIJIEKTYalbHOH) cdepe — yMeHHe YNpaBlsiTh CBOEH
MI03HABATEJILHON JIESITEIbHOCTBIO.

MeTaHpelIMeTHLIMl/I pe3yjJbTaTaMM OCBOCHHUA BBIITYCKHUKAMU OCHOBHO IITKOJIBI IMporpaMmal
110 XMMHH ABJIAIOTCA:

- WCIIOJIb30BaHWE YMEHMH M HABBIKOB DA3JIMYHBIX BHJIOB ITO3HABATEIBHON JEATEIBHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOAOB  TO3HAaHUS  (CHCTEMHO-WH(GOPMAIMOHHBIM  aHaIu3,
MOJIETTUPOBAHUE) ISl U3YUCHHSI PA3JIUUHBIX CTOPOH OKPY KaIOIIEH 1eHCTBUTEILHOCTH;

- UCTIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYATbHBIX ONepanuii: (opMyIUpOBaHHUE THIIOTE3, aHATU3
U CHHTE3, CpaBHEHHE, O00O0OIIEHWE, CHUCTeMAaTH3allvs, BBISBICHHEC MPUYMHHO-CIICICTBEHHBIX
CBSI3CH, IIONCK aHAJIOT'OB;

- YMEHHE IeHepUpOoBaTh UIEH U ONPEEINIATh CPEJICTBA, HEOOXOAUMBIE JIJISl MX peau3alluy;

- YMCHHC OIPCACIIATH LCIU U 3aaa4yu ACATCIIbBHOCTHU, BBI6I/IpaTL CpeacTBa pcajar3alvui LCIU U
IMPUMCHATH UX Ha IIPAKTUKE,

- WCIOJIb30BAaHUE DA3IUYHBIX HCTOYHMKOB JJIsI TOJYYEHHsS XHUMHUYECKOM HUH(OpManuy,
MOHMMAaHHE 3aBUCUMOCTU coOfepxaHus W (QOopMbl NpeAcTaBieHUs HHopMmanuu OT 1emneit
KOMMYHHUKAIUU U aJpecara.

Hpe}]MeTHbIe Pe3yJabTaTbl H3YYCHUA XUMHU NPCAOCTABIIICT YUCHUKY BO3MOXHOCTH Ha
CTYIEHHU CpeAHEro (TOJHOr0) 00IIero o0pa3oBaHus HAyYUThCS:

B nmo3naBarenbHO# chepe:

- 1aBaTh ONpeesICHUS] U3yUYCHHBIM MOHSATHIM;

- OIMIUCBIBATb JCMOHCTPAIIMOHHLIC U CAMOCTOATCIIBHO INPOBCACHHBIC SKCIICPUMCHTHBI, UCIIOJIb3Y A
JUISL TOTO €CTECTBEHHBIN (PyCCKU, POJIHOI) A3BIK U S3bIK XUMHUH;

- OIIMCBIBATb U pa3jindaTb U3YyUCHHBIC KJIACChl HCOPraHUYCCKUX U OPTraHUYCCKUX COGIII/IHGHI/If/’I,
XUMHUYECKUE PEaKIIHH;

- KJIacCU(UIIUPOBATH U3YYCHHBIC OOBEKTHI U SIBIICHUS;

- HabNI01aTh AEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IPOBOIUMBIE OMBITHI, , XUMUYECKUE
peaKiuu, MPOTEKAIOINe B IPUPOAE U OBITY;

- JIeNaTh BBIBOJIbI U YMO3AKIIIOUEHHUS U3 HAOII0IEHUH, H3yUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILECTB 10 aHAJIOTHH CO
CBOMCTBaMH U3YUYCHHBIX;

-CTPYKTYpPHUPOBATh U3yUYEHHBIN MaTEPHUAIL;

- UHTEPIPETUPOBATH XUMUYECKYIO HHPOPMAIIHIO, MOTYUYCHHYIO U3 IPYTHUX UCTOYHUKOB;

- OIIUCBIBATb CTPOCHUC aTOMOB 1-4-ro NEeproa0B C UCITOJIB30BAHUCM JJICKTPOHHBIX
KOH(UTypaluii aToMOB;

- MOJICJIMPOBATh CTPOCHHE MPOCTEHIIINX MOJIEKYJI HEOPTaHUUYECKUX U OPTaHUYECKUX BEIECTB,
KpPHUCTAILJIOB;

B 11eHHOCTHO-OpHEHTAMOHHOM cdepe

— aHAJM3MUPOBATh U OLICHUBATH MOCIEACTBHS ISl OKPY KaroIel cpe/ibl OBITOBOM U
MIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA, CBA3AHHOU C repepaboTKOM BEIIECTB.



B tpynoBoii chepe —

MPOBONUTH XUMUYECKUI IKCTIEPUMEHT.

B cdepe dpuznueckoil KyabTyphl —

OKa3bIBaTh MEPBYIO MMOMOIIb MIPH OTPABJICHUSIX, 0KOTaX M JAPYTHX TPaBMaX, CBSI3aHHBIX C
BEIIECTBaMH U JIAOOPATOPHBIM 000y I0BaHHEM.

COAEPXKXAHHUE N3YUAEMOI'O KYPCA
11 KJIACC
Temal .Ilepuonuueckuiizakonuctpoennearoma(3u)

OTKpBITHE 1. n. MenneneeBblM ITepuonuueckoro
3akoHa.llepBeiec TOMBITKH  KIacCHU(MUKAIUM XAMHUYECKHX  DJIEMEHTOB.
BaxHeimuye NOOHATHUA  XAMHHU: aTOM, OTHOCUTEJbHAsA AaTOMHasi W
mousekyJisipHasi Mmaccel. OtkpbeiTue [l. 1. MenaeneeBsim llepuoamnueckoro
3akoHa. [lepuoanueckuii 3akoH B ¢hopmynupoBke/l.M1.Menieneena.

ITepuonunueckascucremall WN. Menneneesna.llepnoauueckas

cucrema J1. n. MenneneeBa KaK rpadguyueckoe
OTOOpaKEHUENEPHUOINIYECKOI03aKoHa. Pa3inuHbleBapuaH THIIEPUOTUYECKO
7t CUCTEMBI. ITepuonsl u IPYIIIIBL. 3HadyeHue

HCpI/IOI[I/I‘ICCKOF03aKOHaHHCpHOﬂquCKOﬁCI/ICTeMBI.

IIPOTOHBI 51 HEWUTPOHBI. N30Tonsl. N30TOonBI BOZOpOJA.
DJIEKTPOHBIL. DJIEKTPOHHAsI000104KA. DHEepreTuYeCcKun YPOBEHb.
OpOuranu: su p. d-OpOutanu. PacmnpeneneHue  2JIEKTPOHOB MO
SHEPreTUYECKUMYPOBHSIM U OpOUTANIsIM. JIEKTPOHHBIE KOH(pUTYypalUU
aTOMOB XHMMHWYECKHUX DJJEMEHTOB. BajeHTHble BO3MOXHOCTU aTOMOB
XUMHUYECKUXDIIEMEHTOB.

INepuonnaeckuii 3aKOH u CTpPOCHHUE aToMa.
CoBpeMEHHOCIIOHATHEXUMHYIECKOT0dJIeMeHTa. CoBpeMeHHasi(pOpMyTUPOBK
a TICPHOJIMYECKOTO 3akoHa. IlpumunHa NEpUOAUIHOCTH B HU3MCHCHUU
CBOMCTB XUMHUYECKHUX SJIIEMEHTOB. OcobeHHoCTH 3aIM10JIHEHUS
SHEPTECTHUCCKUX ypOBHEH B BJICKTPOHHBIX o0ooYKax
aTOMOBIIEPEXOTHBIXJIIEMEHTOB. DJICKTPOHHBIECEMEHCTBARIEMEHTOB  S-UP-
yieMeHThI;d-uf-3J1eMEHTHI.

JdeMoHCTpanuu. Paznuunbie dhopmbI [lepuognueckou
cuctembl/].M1.Menaeneena.

Tema2.Ctpoenueemectna(144)

KoBanieHTHAass XUMHUYECKAsICBIA3bh. [lOHATHEO KOBaJIEHTHOUN CBA3U. OOI1masa
DJICKTPOHHAs napa. KpatHocTh
KOBAJICHTHOMCBSA3U. DIEKTPOOTPUIIATENHbHOCTD. [ [epeKkphIBAHUERTIEKTPOHHBIXOP



ouTayei. G-UT-CBA3U. KoBanenTtHas IoJsApHas
MKOBaJICHTHASHETIOJISIPHAIXUMUYECKUECBsI13U. OOMEHHBINHUTIOHOPHO-
aKIEeNTOPHBIMMEXaHU3MBIOOPA30BAHUSAKOBAIICHTHOMCBSI3U. BeiecTBa
MOJIEKYJIIPHOT'O 51 HEMOJIEKYJISIPHOTO CTPOCHMUSL.
3aKOHITOCTOSTHCTBACOCTABAJISIBEILIECTBMOJIEKYJISIPHOTOCTPOECHUS.

NonHasxumunueckascssa3b.Karnonsimannonsl. MOHHAsACBA3bHEECCBONCTB
a.lloHHasACBA3bKAKKPAMHUNCITyYaUKOBAJIECHTHOM IIOJISIPHOM CBSA3U.
dopmynbHas eMHULA
BenecTBa. OTHOCUTENBHOCTBACIIEHUAXUMUYECKUX CBA3EHATHIIBI.

MeTtannuueckass XxumMudeckass cBA3b5.00mue Ghu3ndIecKkue CBOMCTBA
METaJIJIOB. 3aBUCUMOCTh  DJIEKTPOIPOBOJHOCTUMETAIIIOBOTTEMITEPATYPHI.
CnnaBbl. YepHBIEMIIBETHBIECILIABBI.

ArperarHsbie COCTOSIHUA BemecTBa.l'a3bl.
3akoHABOTaIPOIIIATa30B. MOISIPHBIHOOBEMTAa3000pa3HBIXBEIISCTB(ITPUH. Y
) 2Kuakoctu.

Bopoponnas xumuueckas cBs3b. BomopogHasi cBs3b,Kak OCOOBIN CITydait
MEXMOJIEKYJISIPHOTO B3aUMO/JICUCTBUSI.
MexaHn3meeo0pa3oBaHUSIUBIMSIHUCHACBOMCTBABEIIIECTB(HAIIPHUMEPEBO/IbI ).
Ucnonw3oBanne Boabl B OBITY W Ha  NOpouW3BOJACTBE.  BHyTpu-
MOJIEKYJIIPHASBOJOPOAHASICBA3bUEEONOIOTNYECKASIPOIIb.

Tuner KPUCTAJJIUYECKUX
p eu1e T o K.Kpucrannnueckaspemerka. MoHHbIE,METAJTUINYECKNUE,aTOMHBICH
MOJICKYJISIDHBIC KPUCTAJUIMYECKHE pereTku. Aiuiorponusi. AmMopdHBIS
BEIIECTBA, UXOTJIUUUTEIbHBIECBONCTBA.

YucteieBenmecTBacMecun.CMec 1 XUMHUYCCKHUE COCIUHEHUs. [ 'oMOoreHHbIC
W TEeTepOreHHbIC cMecu. MaccoBass M OOBEMHas JOJIM KOMIIOHCHTOB B
cMecu. MaccoBas nons npumecei. Pemrenue 3aaB Ha MAacCOBYHO JIOJHO
npumMeceit. Kimaccudukanus BenecTBNOCTEIIEHUMXYUCTOTHI.

Jucnepcuriecuctemsbl. [ lonsituenucnepcHoiicucremMsl. Jlucniepcuas daza u
nucnepcuoHHas cpema. Knaccudukamust qucnepcHbix cuctem. KommouaHbie
JUCIIEPCHBIE CUCTEMBI. 30JId W TeJIN.3HAYCHUEAUCTIEPCHBIX CUCTEM B MHPUPOJECHU
KU3HAYECIIOBEKA.

JlemoHcTpanum. Mogens KPUCTAIINYECKOM peLeTKu
xnopuganaTpus. OOpa3bIMUHEPATOBCUOHHONKPUCTALTMIECKON  PEIIETKOM:
KaJbllUTa, TajauTa. MoJenu KPUCTAJUIMYECKUX PEIIETOK «CyXOroJibiaa» (Wiiun
noja), anmasa, rpadura (unu kBapua). Mojienb MoasspHOro oobemMa razon. Tpu
arperaTHbIX COCTOSIHUS BOJbl. Jluctwiisiuus Boabl. OOpasipl  pa3IUUHBIX
JTUCTIEPCHBIX CUCTEM:
AMYJIBCUH,CyCIIeH3ul,aspo3oieii,renerinzoneit. Koarynsmus. Cunepesuc. D extT
WHIAJIS.



JlaGopaTopHbie OMBITHI. L.
OnpeneneHnecBONCTBHEKOTOPBIXBEIIECTBHAOCHOBETUIIAKPUCTAININYECKOMPEIIETKH.
2.0O3HaKOMJIEHUECKOJUIEKIUEHTTOIMMEPOB,IIIACTMACCUBOJIOKOHUU3IETUHU3HHX. 3.

JKECcTKOCTBBOIBI. Y CTpaHEHNEKECTKOCTUBOIBI.4.O3HAKOMIIEHUECMUHEPAIIbHBIMUB

onaMu.5.O3HAKOMIICHUECTUCTIEPCHBIMUCUCTEMAMM.

IIpakTuyeckoesansaTueNel.[TomydyeHuenpacno3HaBaHUETa30B.

PacTBopsb1.PacTBOpHI KakK TOMOT'€HHBIE CUCTEMBI, co-
CTOSIIIMEN3YACTULPACTBOPUTENSA,PACTBOPEHHOTOBELIECTBAUIIPOIYKTOB ~ UX
B3anuMoJiecTBUsA. PacTBopeHnekak(pU3NKO-XUMUUECKUM Tipoliecc. MaccoBas
JIOJIS1 pacTBOPEHHOI'O BELIECTBA.
TunerpactBopoB.MonsipHassKOHIIEHTpaUKsBelecTBa. MUHEPAIbHBIEBOIBI.

TCOpI/IﬂC-)JIeKTpOJII/ITI/I‘IeCKOfI,Z[I/ICCOHHaI_IHI/I.BHGKTPOJII/ITI)II/IHGE)H

eKTPOJIUTHL. CTETIEHBAJICKTPOJIUTUYECKONTUCCOIIUAIINH. CupHBIE U
ciiabble DJICKTPOJIMTHL. YPaBHCHHUS DJICKTPOJUTHUYECKONW JTMCCOIHAIIHH.
Mexanusm AHCCOUAIlNH.

Crynenuarasaucconuanus. Bogopoanbeiiinokasareib.

KucnorslB cBeTe TEOpUM DIEKTPOJIUTHUYECKON auccounuanuu. OOime
CBOWCTBA HEOPraHUYE€CKUX 51 OpPraHUYECKUX
KHCJIOT. Y CIIOBUATEUCHUSIPEAKITUUMEXK Ty dIIEKTpoIuTaMuiokoHna. Crienudu
YECKUECBONCTBAA30THOM, KOHIIEHTPUPOBAHHOWCEPHOMUMYPAaBbUHOMKHCIIOT.

OCHOBaHUSBCBETETCOPUUIIICKTPOIUTHICCKON TUCCOITHUAIINH, 150.4
Kiaccuduranus U oO1rue CBOMCTBA. AMUHBI, KaK
opraHndeckrueocHoBaHus. CpaBHCHHECBOMCTBAMMHAKA,METHIIAMUHAHAHUITMHA.

ConuB cBETE TEOPUH IJIEKTPOJIUTUUESCKON JUCCOLMAIINN, UXKIacCU(DUKAIIUS
151 obuue CBOICTBA. Comnn KHUCJIbIE 151 OCHOBHBIE
ConmopraHnn4ecKuxXKuciaoT.Mapla. DNEKTPOXUMHUYECKUI psn
HAIPSKEHUINMETAJIOBUETOUCTIONb30BAHUEIISIXapAKTEPUCTUKMBOCCTAHOBHU
TEJIbHBIXCBOMCTBMETAJIJIOB.

I'maponuz.Cnyganruaponuzacoseit. Peaknuscpensi(pH)BpacTBopaxruaposiu
3YIOIIUXCIACOIEH. ] MIpOIn3 OpraHnueCcKuX BEIIECTB,ErO3HAYCHUE.

JleMmoHCcTpanMu.

HcnbITannepacTBOPOBIIECKTPOIUTOBUHERIEKTPOIUTOBHANPEAMETAUCCOIIUAIIN
1.3aBUCUMOCTBCTENICHUAIEKTPOIUTUYECKONIUCCOMAIIMNYKCY CHOMKUCIIOTBIOT
pazbaBneHusipactBopa.l[pumepripeakininOHHOr00OMEHa, U Ty IIIMXCOOpa30BaH
HeM ocajika, rasa 1507051 BOJIBI. XruMHUYecKue CBONCTBA
KHUCJIOT: B3aUMOJSUCTBUECMETAINIAMU,0CHOBHRIMUMAM(OTEPHBIMHUOKCHUIAMU, 0
CHOBaHUSIMU(1LI€JIOYaMUUHEPACTBOPUMBIMUBBO/IE),COJISIMU.  B3aumopeicTBue
a30THOM KHUCJIOTBI C Menblo. Pasz0aBienuecepHoil kucinoTel. OOyrivBaHue



KOHUECHTPUPOBAHHOW CEPHOM KHUCJIOTOM caxapo3bl. XHUMHYECKHE CBOMCTBA
HIEJI0YECH: peakuus
HEUTpaJIN3allH,B3aUMOIEUCTBUECKUCIOTHBIMUOKCHUIAMU,COIAMHU. Pa3noxxenun
€HEPACTBOPUMBIXBBOIEOCHOBAHUUITPUHATPEBAHNN. XUMUYECKUECBOMCTBACOIE
1:B3aUMOJIEMCTBUECMETAILIAMU, KUCIIOTAMHU, IIIEJI0YaMHU,CIPYTUMUCOIISIMU. [ uIp
onu3 kapOuaa kaibius.M3yduenuepHpacTBOPOBIrUApOIM3YIONIUXCS — COJICH:
KapOOHATOBILEIOYHBIX METAIOB, XJIOPUIA U alleTaTa aMMOHHUSL.

JladopaTopHbIeonbITHL.6. O3HaKOMIIEHUECKOJUIEKIIUEUKUCIIOT.

7. Ilomyuenue m cBOMCTBa HEPACTBOPUMBIX OCHOBaHMH. 8. O3HAKOMIJIEHUE C
KOJUIEKIIUEN OCHOBaHMUMU. 9. O3HakoMieHHue c
KOJUIEKIIMEMMHUHEPAIOB,coAepKammnxcoin. 1 0.
HcnpiTaHMEepaCTBOPOBKUCIIOT,0OCHOBAHUM M CcOJie  uHAuKaropamu. 11.
Paznuunsbie ciydau
ruposmsacoiieil. 1 2. I'naponu3xaopui0BHaeTaTOBIIETOYHBIXMETAILIIOB.

IIpakTH4eckas pabdora No 2. Pemenne JKCIIEPUMEHTAJIbHBIX
3aJlauHanuICHTU(PUKAIUIOHEOPTaHUYECKUXMOPTAHUYECKUXCOCTMHEHU .

Tema4. Xumnvecknepeaxkuuu(84)

KnaccubpukanusasxumMmuuyeckuxpeaxknui.Peakiuu, wunymme  06e3
U3MEHCHUS cocTaBa BEIIICCTB.
KrnaccuhukanusamouynciayncocTaBypearupyonxBenieCTBUIIPO Ty KTOBPEaK
nuu. Peakimum  pasiioKeHHWsI, COCOUHEHMsS, 3aMelleHuss W oOMeHaB
HEOPTaHUYECKON XUMUHU.PeaKuuunprucoeanHEHUs,OTIICIUICHUS, 3aMEIICHUS 1
M30MEpU3ALNU B OPraHUYECKOM XMMHUU. Peaknuu noamMepusanuy Kak 4acTHBIN
CIy4ail peakiuui NPUCOEAUHECHUS.

TeroBoit  3hGEeKT XUMUUECKUXPEAKIUN.DK30- U  DHIOTCPMHUUYECKHUE
peaknuu. Tepmoxumuueckue
ypaBHEHUsI. Pacue TKOIMYEeCTBATEIIIOTHIITIOTEPMOXUMHUIYSCKUMYPABHECHUSIM.

CKopocCTbXUMHUYECKUXPEAKIUI. I IOHATHEOCKOPOCTH XUMHUYECKUX PEAKIIUU,
AHAJIUTUYECKOE BbIPAXKEHUE. 3aBUCHUMOCTh CKOPOCTH pEaKIUu OT
KOHIICHTpAllMKU, JaBJIEHUSI, TEMIIEpaTypbl, HOPUPOAbl PEaArupyromux
BEIIECTB, IUIOMIAAM HUX CONPUKOCHOBEHHUS. 3aKOH JECUCTBYIOIIMX Macc.
Pemenue 3a1a4 Ha XUMHUYECKYIOKUHETHUKY .

Karamus.Karanuzaropel. Karamn3. ['OMOreHHbIdi U reTepOreHHBIN KaTalln3.
[Tpumepsr KATAJIMTUYECKUX MPOLIECCOB B
MMPOMBITIICHHOCTH, TEXHUKE,0bITY . DEpMEHTHIMUXOTIIMUUSIOTHEOPTaHUIECK
WX KaTaauzaTopoB. [IpuMeHeHne kaTtain3aTopoB U (PEepMEHTOB.

XumMuueckoepaBHoBecue.OopaTumblie u
HeoOpaTUMBbIEpeaKINu. XUMHIECKOSPaBHOBECHE 171 CIIOCOOBI ero
CMEIIIEHUsIHA TIpUMepe TMojaydyeHuss ammuaka. CHHTE3 aMmuaka B



HpOMBIH_U'IeHHOCTI/I.HOHHTI/IeO6OHTI/IMEU'IBHBIXYCJ'IOBI/IHXHpOBGI[GHI/IHTCXHOJIOFI/IIICC
KOO Impouecca.

OKHUCIUTECINBbHO-BOCCTAHOBHUTCIbHBIC IIpo1cCChI.

OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC PCaKIn. OKHuCIUTEITb
WBOCCTAaHOBUTEJIb. OKUCIICHUCHBOCCTAHOBJICHHUE. COCTaBJIeHI/IeypaBHCHI/Iﬁ
OKHCIIUTCIIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

METOJOMDJIEKTPOHHOTOOAIaHCAa.
Heopranuueckass xumus S4.

Ob6muecBorcTBaMeTalJoB. XUMHIUCCKUECBONCTBAMETAJUIOBKAKBOCCTA
HoBUTENEN. B3anMoaencTBueMeTaluioBCHEMETAIIIIAMHU, BOJIOM,KUCIIOTAMUAUPAC
TBOpamucoJieii. MetamorepmMuss. Koppo3usiMe Tajiao B KAKOKUCIUTEIIBHO-
BOCCTaHOBUTEIbHBIHNPOIIecC. CTOCOOBI3AUTHIMETATIIOBOTKOPPO3HUH.

OO01uecBorCcTBaHEMETAIIIOB. XUMHUYECKHUECBOMCTBA HEMETAaJIJIOB KakK
okuciauTeneu. Bi3anmmMonencTBue € METaLUIaMHU,BOAOPOAOM W JPYTUMHU
HEeMeTaJlJIaMU. CBoiicTBa HEMETAJIJIOB KaKBOCCTAHOBUTEJIICH.
BzaumonaeiicTeue C MPOCTHIMU 171 CIIOKHBIMH BEIIICCTBAMMU-
okucauTesiMu. O01IasixapakTepUCTUKATaIOreHOB.

Onexktponui3.O0mue cnocoObl TMOMYYEHUST METAUIOB W HEMETAJUIOB.
DIeKTpOIn3 pacTBOpPOB u pacnijaBoB AIIEKTPOJIUTOB
HaIIPUMEPEXJIOPHUIAHATPHS. DIICKTPOJIUTHICCKOCTIONY YCHUCATIOMU HHUSL.
[IpakTuueckoe 3HAYCHUE AJIEKTPOJIU3A. [ManpBaHOMIACTHKAN
rajbBaHOCTETHs.

3axnrouyeHue.l lepcneKTUBBIPa3BUTUSIXUMUYECKOMHAYKUH XUMHUYECKOTO
MPOM3BOACTBA. XUMMUSI U NIPOOJIEMa OXpaHbl OKpY Karollehicpeapl.

JleMOHCTpanuu. DK30TEpMHYECKHE U SHAOTEPMUYECKUE
XUMHUYEeCKUepeaknu. T enoBbIes BIEHUSTIPUPACTBOPEHUMCEPHOMKUCIOTHL U
aMMUAYHON CEeNMUTPhl. 3aBUCUMOCTh CKOPOCTHU PEaKIMU OT MPUPOJIbl BEILIECTB
Ha npumepe B3aMMO/JICUCTBUSA pacTBOpOB
Pa3JIMYHBIXKACIOTOAMHAKOBONKOHIIEHTPAIIMUCOAMHAKOBBIMUKY COUKaMHU(TpaH
yJlaMH) IUHKA U OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA,
’KeJe3a) ¢ pacCTBOPOM COJISTHOW KHUCIOTHI. B3anMoelicTBue pacTBOPOB CEPHOI
KUCIIOTBI C pacTBOpaMHM THOCYyJIb(]aTa HATPUSPA3TUUYHON KOHIEHTpALIUU H
teMnepatypbsl. Mojsiens kunsmero cios.Pasnoxenue nepokcuaa BOJOpoaa ¢
MOMOIILI0 Heopranmdeckux ka-tamm3atopoB (FeCl,, KI) m npupomgHbpix
00BEKTOB, COJiepKallnX KaTa-jasy (ceipoe Mmsico, kaprodens). [Ipocreitmue
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIEPEAKIIMU : B3aNMOAECHCTBUELIMHKA c
COJISTHOU Kkucyo-Tormxenesaccyibarommenu(ll). Mopenb
3neKTpoan3epa.Moaeab3IeKTPOIU3HONBAHHB IOy YEHUS ATTFOMUHHUSL.



JlaGopaTopHbie ONBITHI. 13.
[Tony4yeHuekucnopoaapasioKeHIEMIEPOKCUIABOJ0POACIIOMONIBIOIMOKCHIaMapra
HIlauKaTana3bichiporokaprodens.14. Peaknust 3amMenieHUss MEIH IKEJIe30M B
pactBopecynbharameau(ll).15.
[TonyuenreBo0pOAaB3aUMOACHCTBUEMKHUCIOTHICIIUHKOM.
16.03HaKOMIIEHUECKOIUIEKIIUENMETAIUIOB. 1 7.0O3HaKOMIIEHUECKOJUIEKIIUEUHEMETAIT
JIOB.

IIpaktnyeckas padora Ne 3«I'eHETHUECKAACBAZBMEKIYPA3IUYHBIMU  KJACCaAaMU
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTBY

INIVIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O ITIPEJIMETA
«XHUMMUS» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

[IpenMeTHble pe3yNbTaThl OCBOEHMS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPaXKaroT:

cOpPMHPOBAHHOCTh  TMPEJCTABICHUH: O XWUMHUYECKOM COCTaBIISIONIEH
€CTEeCTBEHHO-HAYUYHONW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBJICHUM
npuponbl, B (POPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJI PEIICHUS TPAKTUIECKUX 3a1a9
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUN JJIEMEHT, aToM, HM30Toim, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAIUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUNBl ~ XUMUYECKUX  pEaKUui, pPacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW peakii, XUMHUYECKOE PABHOBECHE), TECOPUM W 3aKOHBI (TEOopus
3JIEKTPOJUTUYECKON Juccolmanuy, nepuoandeckuil 3akon [[. M. Menpaeneena,
3aKOH COXPAaHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHUs W MPEBPAIECHUS] YHEPTUU
OpU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUHN S3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUe B OCHOBE INMOHUMAHMS MPUUYMHHOCTH U
CUCTEMHOCTH XHMMMUYECKUX SIBIICHUM, (PAKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAaHUN BAXKHEHIIINX HEOPTaHHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKON J1eATETbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OpMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHMs (OpMyJl BEUIECTB M YpPaBHEHMM XUMHUYECKHX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIbIA ra3, aMMUaK, raméHas
U3BECTh, HETAIEHAs U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEIENIATh BAJIEGHTHOCTh U CTETIEHb OKUCICHMUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BHUJ XWMHYECKOMN
CBsA3M (KOBaJ€HTHas, MOHHAs, METAIUINYECKas, BOJOPOAHAs) B COCAUHEHUSIX, THII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasd,
MOHHAs1, METAJUINYECKAs), XapaKTep Cpe/ibl B BOAHBIX PacTBOpPax HEOPIaHUYECKUX
COCIUHECHUM,

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO WX COCTaBYy K OMNpPENENIEHHOMY Kiaccy/Tpymie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBaHMUS,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3aKoHa /1.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO
U IPOTHOCTUYECKYIO QYHKIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX dJeMEHTOB 1—4 mnepuonoB Ilepnoguyeckol CHCTEMBI
xumuuyeckux smemeHToB JI. M. MenzaeneeBa, HCIOIB3YS MOHATHSA «S-, p-, d-
AIIEKTPOHHBIE opouTtamm, «3HEpPreTUYeCcKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMYECKHX JJIEMEHTOB U MX COCIUHEHUI
o repuoaaM u rpynnam llepuonndeckon cuctemMel XUMUYECKHX 351eMeHTOB [1. H.
Menneneena;

c(OPMUPOBAHHOCTb ~YMEHUH  XapakKTepu3oBaTh (ONHUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(ULIUPOBATH XUMHUYECKHUE PEAKIUH 10
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakinu, U3MEHEHHUIO CTENEHEW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlNH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTb YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIUM Pa3IUYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUS pPeaklUii HOHHOIO OOMEHa, YYUThIBAs
YCJOBUS, ITPY KOTOPBIX ATU PEAKIIMU UAYT 10 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, MOATBEPKIAOLINE
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPIaHMYECKUX BEIECTB, pAaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
BEILIECTB;



cOpPMUPOBAHHOCTh YMEHHMH pPACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUNA MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHIMOCTh CKOPOCTH XUMHUYECKOMH
peaKkuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npuniui JlelllaTennbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTepPH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeKale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOUIMX HAyYHBIX MPHUHLUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce WU O00BbEMY OJHOTO U3 YyUAaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHCHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUN COOJIOAATh MpPaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyJoM 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBIOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJAHUPOBAaTh M BBINOJIHATH XHUMUYECKUH
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/ieTIeHNe CpPEeAbl PacTBOPOB BEHIECTB C TIOMOMIBIO  YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha CyibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHUSI, pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1ay TI0
TemMaM «Metamie» U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKHU
0€30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYAOBAHHEM,
NPEJCTaBISATh pPE3yJbTaThl XUMHYECKOIO JKCIepuMeHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid U (QOopMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOIl
KOMMYyHUKaiuu, UHTepHET U IpyTux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJOAaTh  IpaBUjia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHONW Cpenbl, 0CO3HaBaTh
OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHaTh Ha mpuMepax cmocoObl yYMEHBIICHUS H
PEIOTBPACHHS MX BPEIHOTO BO3ICUCTBUS HA OPTAaHU3M YEIIOBEKa;



1A 06yLIaIOIlII/IXC$I C OIrpaHM4YCHHBIMH BO3MOZKHOCTAMH 3O0POBbA: YMCHHC
IMPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOHAaX IIO3HAHHA BCIICCTB U

XUMHNYCCKUX SIBJ'IGHI/II\/'I;

JUISL  CIIETIBIX M CIA0OBUIAIIUX OOYYarOIIUXCS:
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitnsg mis 3anmucu XUMHUYECKHX

YMCHHUC HCIIOJIB30BATh

dhopmyI.
TemaTn4yeckoenIaHUpPOBAHUE
Ne Tema Komunyectso [IpaxTrueckas
4acoB 110
porpaMme KonTponbHble | yacTb Jlaboparopu
aBTOpa paboTsl bI€ OTBITHI
1 Paznenl Teopernueckne 0CHOBbI XUMUM
1.1 [leproauueckuii 3aKOH U 3
[Iepnonnueckas cucrtema
hiemeHToB J[.M. Menneneena.
CtpoeHue atoma
1.2
CtpoeHHE BEIIECTBRA. 14 1 1 7
MHorooGpasue BeIecTs.
1.3
XUMUYECKUE PEAKINU 8
Hroro nmo paszaeny 25
Pasgen 2 Heopranuveckasi XuMus
2.1 Mertabl 1 3




2.2

Hewmetamisl

23 CBs13b HEOPTAHMYECKUX U 5 1
OpPraHUYECKUX BEIIECTB
Hroro nmo pasgeay 7
Pa3znen 3 Xumus u JKu3HL
3.1 XUMUS U )KU3Hb 2
Toro no pasneiy 2

O01ee KOJIMYECTBO YACOB MO Mporpamme 34




KAJIEHIAPHO-TEMATHUYECKOE IINIAHMPOBAHUE K YUEBHUKY O.C. TABPUEJISIH «XUMUA. 11 KIIACC»

(BA30BbBII1 YPOBEHbD)

lyac B Hexemro, Bcero 34 yaca

Homepy | Conepxxanwue (pa3aensi, M3yuyaembieBONIPOCHI JemoHcTpanuu u
Mm
poka TEMBI) 8 SKCIEPUMEHT B
<
Z COOTBETCTBHH C
M o
= IporpaMMou
S
N4
Te()peTI/I‘IeCKI/IEOCHOBbIXI/IMHH
1(1) OCHOBHBIE CBSICHHS O Slapo: IpoTOHEI U HEUTPOHBL. H30TOMBL. http://school-
CTpPOEHHH aToMa DnekTpoHkl. DiekTponHasobonoukaHeH collection.edu.ru
TexHnka 0€30MaCHOCTH.
2(2) CrpoeHuesnex- OHepreruyeckuil yposens. [lonsarue 06 opouTamsix. s- http:/school-collection.edu.ru
TPOHHBIX000JI0- opOuTay M p-opOUTAIH. DIEKTPOHHAS KOHPHUTYpaIHs
YEeKaTOMOB aTOMOB XMMUYECKHUX 371eMeHTOB. OcoOeHHOCTH
CTPOCHUS SIEKTPOHHBIX 000I09eK aTOMOB JIEMEHTOB 4-
ro U 5-ro NepuoIoB
3(3) ITepuoanveckuii 3aK0H U Otkpertue . . MenneneeBsim [lepuoamaeckoro H.Pagmransie (bopmbl
Teproandeckas ciucTeMa 3akoHa. ITepuomyeckas cucrema J[. V1. MenyeneeBa — ge%mﬁnqecmon CrCTeMbL
. 1. Menpeeesa.
J. U.Menneneesa B rpaduyeckoe orodpaxenue [lepnoguueckoro 3akoHa.
CBETE TEOPHU aTOMOB du3ndecKuii CMBICI MOPSIIKOBOTO HOMEpa JIEMEHTa,
HOMEpa IIEPUO/A U HOMepa IpyIibl. BanenTHble
OJICKTPOHBI. HpI/I‘-H/IHBI W3MEHEHHUSI CBOMCTB DJICMEHTOB B
neprosax M rpymnmnax (TJIaBHBIX HOATPYIIIAX).
ITonoxenue Bogopona B Ilepuoauueckoit cucreme . U.
Menpeneesa. 3uadenue [leproauueckoro 3aKoHa u
Ilepuoguueckoii cucrems! J. . Menaeneesa s
Pa3BUTHS HAYKW W IOHUMaHHS XUMAYIECKONH KapTHHBI
OKpYKaIOIIEero Mupa
1(4) HoHnHassXxuMu4ecKasicBs3 Honnas cBs3b. H.1.Mopnens xpuc-

b.

KatuoHnsl n aHHOHBI KaK pe3yJbTaT MPOLEeCCOB
OKHCIICHHS 1 BOCCTaHOBIIEHHUS aTroMOB. Kimaccnukars
noHoB. MloHHBIE KpHCTaNTMIeCcKue permeTku. CBOWCTBa

TAJIJIAYECKON PeIIeTKr
XJI0pU/Ia HATPHUA.
2.06pasiibl MUHEPAJIOB C



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BCHICCTB C OTUM THUIIOM KPUCTAINIMYCCKUX PCIICTOK

WOHHOU KPUCTAJLINYECKOM
pelIeTKo:
KaJIBITUTA,TaJIuTa

2(5) KoBaneuTHagxummuuecka KoBanentHass cBs3b. OOMCHHBI W JIOHOPHO-AKIICTITOPHBIN JI. Mozenu KpucTa-
SICBSI3b. MCXaHU3MBbI o6pa30133HI/15{ KOBaJICHTHOM CBJI3H. JIMYECKUX peHIeTOK
DJIEKTPOOTPULIATENLHOCTL,  [lospHass W HEmoJspHas
KOBAJICHTHBIC CBA3H. I[I/IHOJ'II). HOJ'IHpHOCTI) CBA3U n «CyXOFO HBZ[a))(I/IHI/I I/IOI[a),
HOJISIPHOCTB MOJICKYJIBL. anMmasa, rpadura (niam
KBap1a)
3(6) AToMHas 1 MonekynsipHbIe ¥ ATOMHBIC KPHCTALTHYECKUE PEIICTKH.
MOJICKYJISIpHAS CBOICTBA BEMIECTB C STHUMH THIIAMH KPUCTATUTNICCKAX
KPUCTAJLTHUCCKUE PpeIIETOK
pEIIETKH
4(7) 3aK0H MOCTOSHCTBA 3aK0H IOCTOSHCTBA COCTaBa BelecTs. [loHsaTne
COCTaBa BEIICCTBA. «MaccoBast J0JIS JJIEMCHTA B BEIICCTBE». PacyeTsl,
PacueTsl, cBsI3aHHBIC C CBSI3aHHBIC C STHMITOHATUEM
MOHATHEM «MacCOBast
JIOJIS DJIEMEHTA B
BCIIIECTBEY
5(8) MerammmdecKkasXuMHIEC Merammueckas xummuueckast cBs3b. Ocobennoctu crpoenust | 1. 1. O6pasiisl MeTasioB
KasiCBS3b. aTOMOB METAJLJIOB. (HaTpuil, KaabLuii,
Mertatndeckas XMMHYECKasi CBsI3b M META/UTHICCKast QTIOMUHUH, [IVHK, MEb,
KpHCTauTuecKkas pemrerka. CBOWCTBaBEIIECTB € 80JI0TO, cepeGpo, CBUHEL] I
3TMMTHUIIOMKPHCTAILIMYECKOUPEIETKH Ap.). 2. O6pasus! criaBos
(ayryH,cTasb, 6poH3a,
MEeJIBXUO0pP, JIATYHb,
TIOPAJIIOMUHUIM).
JI. Omrpenesnienne Tuna
KPUCTAJUTUIECKOI
PEIIeTKN BelecTBa 1
OITHCAHUE ero CBONCTB
6(9) Bonopoanas BomopogHas XuMHIECKas CBA3b. MeKMONEKyIApHAs 1 I. Mogess dbparmenTa
XMMHMYECKAs CBSA3b. BHYTPUMOJIEKYJISIPHAs BOJOPOIHAS CBA3M. 3HAYECHUE mostexyset JIHK
Enunas npupona BOJIOPOJTHOM CBSI3U JIJIsl OPTaHU3AIUH CTPYKTYP
XUMHYCCKHUX CBSI3CH omononmMepoB. EnuHast npupoga XUMHUYIEeCKUX CBs3er
7(10) HOJII/IMepLI TTomumepsr.IlnacTMaccsl: TEpPMOILIACTBI U PEAKTO- IUIACTHL, UX . 1. O6pasus! mactMace

NpeICTaBUTENN U NpUMeHeHHe. BookHa: npupoHbie
(pacTuTenbHbBIC M )KUBOTHBIC) U XMMHYECKUE (MUCKYCCTBEHHBIC
U CUHTETHUYECKUE), UX NPEACTABUTENHN U IPUMEHEHUE.
Heopranuyeckue nonuMepsl

1 1U3aejiud U3 HUX.

2. OOpas3Iibl BOJIOKOH U
W3/ICITUSI U3 HUX.

3. OOGpa3sipl Heopra-




HUYECKUX MOJIMMEPOB.
JI. Komnexknusa mosu-
MEpoB

8(11) I"azo06pa3Hoeco- [Tpupoansie razoo0pa3Hbie cMeCH: BO3AYX U MpupoaHbiid | JI. Monens MOIsIpHOTO
CTOSIHHEBEILIECTBA. ra3. ['a3000pa3Hoe cocTossHME BemecTa. Tpu o0BpeMa ra3oB
arperaTHBIX COCTOSHUS BOAbl. OCOOEHHOCTH CTPOCHUS
ra3oB. MoJsipHBIH 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepbl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3IYX,
MIPUPOIHBIN ra3. 3arps3HeHue atMochepsbl (KUCIOTHBIS
JTOK]TH, TIApHUKOBBIN 3G (ekT) u 6oppda ¢ HAM.
IIpencraBuTeny ra3000pa3HEIX BEIICCTB: BOJAOPOI,
KHUCIIOPOJ, YTIIEKUCIIbIHM ra3, aMmmuak, 3tuied. Ux nomy-
4YeHUe, COOMpaHUe U PACIIO3HABAHHUE
9(12) IIpaktrueckas padora Ne
1 «Ilonyuenue u
pacro3HaBaHue ra3oB
(BOZIOPOA, KUCIOPOI,
YIJIEKUCTIBIN Tas,
aMMHaK, STHJICH)»
TexHnKabe30macHOCTH.
10(13) JKunkoe cocrossane XKunkoe cocrosuue BeuiecrBa. Boma. IMTorpe6nenue Boapl B | . 1. O6pasiiel HAaKuOu B
BemecTBa. Boja. ObiTy ¥ Ha mpousBoicTBe. JKecTKoCTh BOABI U CIIOCOOBI ee | uaiiHuKe U Tpy6ax
}I{I/I,I[KI/IG KPI/ICTEU'[.TILI. YCTpaHCHUs. MI/IHepaJ'II;HBIe BOJbI, HX HCIIOJIb30BAHHC B LOEeHTPaJIbHOI'0 OTOILJIEHUA.
CTOJIOBEIX U JIEYEOHBIX OeIsiX. )KI/I}IKI/IG KpUCTAJIJILI U HX 2. HpHﬁOpI:I Ha )XKUIKHUX
MaccoBasponsipacTBope NpHMeHeHMe KpHCTAIUIAX.
HHOTOBEIIIECTBA ITonsiTue «MaccoBast JoJIs pacTBOPEHHOTO BemecTBa» U | JI. 1. JKecTKOCTh BOJBI.
CBA3aHHBIC C HUM pacCUCThI YCTpaHeHI/Ie JKECTKOCTHU
BoAKbI. 2. O3HaKOMJICHHE C
MUHEPATbHBIMUBOIAMHU
11(14) TBepioe cocTosiHuE TBepoe cocTosiHue BeliecTBa. AMOP(HbBIE BENIECTBA B . 1. O6pasisl aMopPHBIX
BCIICCTBA. AMOp(bHLIe NPUPOJC U KU3HHU YEJIOBEKA, UX 3HAYCHUE M IIPUMCHCHHE. Beects. 2. O6pasIs
BEOICCTBA. Kpucranmmueckoe cTpoeHHE BEIECTBA. KPUCTAJLTIAIECKUX
CocraBBemiecTsa u CocraB BelecTBa U cMecei BEIIECTB
cMmecei
12(15) JIMCIIepCHBIECUCTEMBI JHucnepcubie cuctemsl. Ilonstne o aucnepcHbix cuctemax. | [I. 1. O6pasmer

JucnepcHas ¢a3a m nucnepcuoHHas cpena. Kiaccugpuxanms
JMCIICPCHBIX CHCTEM B  3aBUCUMOCTH OT  arperaTHoro
COCTOSIHHSI AUCTIEPCHON CPEeAIbl M AUCIIEPCHOHHOIT (ha3bl.

PA3IUYHBIX JUCIIEPCHBIX
CHUCTEM: 9MYJIbCU,
CyCIIeH3U, a9P030JIei,




I'pyboaucepcHbIe CUCTEMBI: SMYJIbCUH, CYCIICH3HH,
a3po30i. TOHKOIUCIIEPCHBIE CUCTEMBI: TEITH U 30JIH

rejiei 1 30JIeH.

2. dbdexr Tungana. JI.
OsHakoMIeHHE C
JII/ICHepCHI)IMI/I cucreMmamMu

13(16) O06001eHre 3HaHUH 110 BrimonHenue 3aganuii 1 ynpaxHEHHH 1o Teme
teme «CTpoeHue Bele- «CTpoeHuE BEIICCTBAY
CTBa»
14(17) KonTponbHas pabora Ne
1 mo reme «CtpoeHue
BEIIIECTBA»
1(18) [Tonarue o XUMHUYECKOI Peaxkiuu, uaymue 6e3 U3MCHEHUS COCTaBa BEIICCTB. . 1. IIpeBpaieHue
peakimu. Peakimu, AJTOTPOMNUSI ¥ AJUTOTPOITHBIE BUIOM3MeHEeHusI. [Ipu- Iﬁcpacrluoro ocpopa B
. €JIBIIA.
upymue 0e3 N3MEHEeHUs YUHBI AJUTOTPOITUH Ha TIPUMepe MOAU(DUKAITII 9. Osomarop. Mozess 1
COCTaBa BELIECTB Kucjopo/a, yriepoaa u gpocdopa. O30H, 6yTana u usobyrana
€roOHOoNIOTHYECKasPOIIb. Peaknnun3zomepusanuu
2(19) Knaccudukarms Peakunm, naymue ¢ ©3MEHEHHEM COCTaBa BEIIECTB. . 1. Pasnoxenue
XUMHUYECKHUX PEAKIHA, Peaxiuu coequHEHHS, PA3JIOKESHUS, 3aMELICHHI U 00- ruppokcuaa meau (II),
N N [IpU HATPEBAHUMU.
MPOTEKAIOIIUX C H3ME- MEHA B HCOPraHHMYECKOH M OPraHUYCCKON XUMHUU. .
2. Peaxuus Heitpa-
HEHHEM COCTaBa Peaknuu 3k30- 1 s3HIOTEpMHUYCCKHE. Peakiuu ropeHus JIH3aIHH
BEIECTB KakK YaCTHBIM clTydail 3K30TepMHUYECKUX PEaKIui. 3. BsaumopeiicTBue nojia
TernoBoiiddhexTXMMUUECKOHPEeaKIIni 1 TEPMO- C aMfOMUHKEM (B
XUMHYECKUCYPaBHEHUS BBITSDKHOM IIKa(y M
JIEMOHCTpAIHs
BHIEO(ParMeHTa).
BsaumopeiicTBue nmuHKa ¢
COJIAHOU KHCJIOTOM.
. 1. Peakrusa 3ame-
LIEeHUSA MEeIN KeJIe30M B
pacTBope MegHOro
kynopoca. 2. Peakrumn,
vaymye ¢ 06pasoBaHueM
ocajika, rasa W BOOBI
3(20) CkopocTbXuMuye- CKOpOCTh XMMHYECKOH peakiiu. 3aBUCUMOCTh CKOPOCTH M. 1. BzaumopelicTBue
CKoOMpeaxIuu XUMHYECKOM PEeakiUu OT IPUPOJIBI PEArHPYIOIIUX BEIIECTB, PACTBOPOB PasTHUHBIX

KOHIICHTPALMH, TEMIIEPATyPbl, IIOLIA/H ITOBEPXHOCTH
CONPUKOCHOBEHHS M KaTanu3aropa. Peakiuu romo- u
rereporeHHbie. [IOHATHE 0 KaTajau3e U KaTalu3aTopax.
DepMEeHTHI KaK OHOJIOTHYECKHE KAaTaIH3aTOPhl, 0COOCHHOCTH
UX QYHKIHOHHPOBAHUS

KHUCJIOT OQUHAKOBOU
KOHIICHTPALIUH C
OJIMHAKOBBIMU TpaHyJjIamMHu
IIMHKA. 2.
BzaumoeiicTBueo IMHAKO




BBIXTPaHyI

4(21) O0paTUMOCTh XH- OO6patHMOCTh XUMHUECKHX peakiuii. HeoOparumbie u 1. 'openue docdopa.
MHUYECKUX peaKLll/If/'I. oOpartnMbie Xumudeckre peakiui. COCTOSIHUE XUMAIECKOTO 2. Peaxmuu, unymme
XUMHYECKOE paBHOBecHS IS O6paTI/IMHX XUMHUYECKUX PEaKIui. Crioco0BI MEXay pacTBOpamMu
paBHOBECHEC CMEIIEHUs] XUMUYECKOI'0 paBHOBECHS HA IPUMEpEe CUHTE3a SJIEKTPOJIUTOB C 00-

amMmuaka. B3anMocBsA3b TEOpHH U IPAKTUKHU HA IPUMEpE pasoBaHKEeM OCalKa,

3TOrO CHHTE32 rasa Wid BOIBI, Ha-
IprMep, B3anuMofiei-
CTBHE PACTBOPOB
XJIOpUIA HATPUA U
HHUTpaTa cepedpa,
KapOoHaTa HaTpuA U
CEePHOM KUCJIOTHI,
TUIPOKCUIA HATPUA U
A30THON KHUCJIOTHI

5(22) Posb BOABI B Posib BOJIBI B XMMUYECKOHN peakiiuu. IcTHHHBIE J.1. BzaumoneiictBue nuTust

XUMHUYECKHMX PEaKIUAX PacTBOPHL. PacTBOPUMOCTD U K1acCH()MKALUS BELIECTB 1 HATpHs € BOTIOM

2. Ilonyuenue oxcuna

10 5TOMY NPH3HAKY: PACTBOPUMBIE, MaOPACTBOPHUMBIE H | ¢ dyopa (V) i pacTBOpeHHE

HEPaCTBOPHUMEIE BEIIECTBA. DIEKTPOIUTHI U €T0 B BOJIE, HCIILITAHUE

HERJIEKTPOJIUTHI. DIEKTPOIUTUYECKAS JUCCOLMALIMSL. HOJIy9CHHOTO pacTBOpa
JIJaKMYCOM

Kucnotsl, o0CHOBaHMSI U COJIM C TOUKHU 3PEHUSI TEOPUU

. 3. O0pasibt

AIEKTPOIUTHIECKON JUCCOITUAITH. XUMUIECKUE KPHCTAJLIOHIPATOB.

CBOMCTBA BOJIbI: B3aUMOJICICTBHE C METaJIaMH, UcnbiTaHue pacTBOPOB

OCHOBHBIMH ¥ KUCJIOTHBIMH OKCHIAMH, Pa3JIOKEHUE U SJIEKTPOJIUTOB 1

6 P HEJJICKTPOJIMTOB Ha

06pasoBatue KPUCTAIIOTHAPATOB. PEakUMATUAPATALIN | o ommososmoCTS

B OPraHM4€CKOUXUMHUHU 4. 3aBUCUMOCTH CTEIEHN
SHBKTPOHHTH‘ICCKOﬁ
JIUCCOLMAIH YKCYCHOM
KHCJIOTHI OT p336aBJ'IeHI/I${
pactBopa

6(23) Tuaposus TMPOIIN3 OPraHUYECKUX ¥ HEOPTaHMYECKHX M. UccnenoBanue cpesl

coemunennit. HeoGpartumpri ruaponms. OGpaTHMBI pacTBopoB:
5 T . 1) K5S n Na,Si0s;
TUApoNn3 conel. ['uaponus opranndeckux coeTMHEeHuI 2) Pb(NO:);u NH,C1;
Y ero NpakTUYeCKOe 3HaUCHUE AJIsl OTyUeHUs Na,S0, u CaCl,. JI. 1.
TUJPOJIM3HOTO CIUPTA U MbLIa. bruonorudeckas poJib Wsmenenue okpacku
TUPOJIN3a B INIACTHYECKOM M DHEPIeTHUeCKOM oOMeHe | MHAHMKATOPOBEB
MUCTUILUTUPOBAHHOM Bofe,
BEIIIECTB ¥ YHEPTHHU B KJICTKE
pacTBOpax KUCJIOT U
miesioueil. 2. Pazimmuneie
CJIy4yau TUAPOJIN3A COJIel
7(24) OKHCUTENBHO- OxucnuTenbHO-BocCTaHOBUTENbHEIE peakiuy. Crenens | M. 1. Bsanmopeiicrsie Zn

BOCCTaHOBHUTEJIbHBIEPEAK
105071

okucienns. OnpeneneHne CTENeHN OKUCICHHS TT0 Gop-
MyJie coenuHeHus. [IoHsITHE 00 OKUCITUTETFHO-

¢ HC1.
2. BazaumopnericrBue




BOCCTAHOBUTEIBHBIX peakiusax. OKUCICHUE U
BOCCTaHOBJICHHE, OKUCIUTEh U BOCCTAHOBUTEID.
MetomnekTpoHHOrobananca

’KeJiesa ¢ pacTBOPOM
cynspara memu (11).
JI. TIlonyuenue Bomopoma

B3aUMOEeCTBIEM
KHCJIOTBI C IMHKOM
8(25) DNEeKTPOIU3 DNEeKTPOau3. DIACKTPOIHU3 KaK OKUCIUTEIHHO- M. 1. Mogenb
BOCCTaHOBHUTENBHBIN POIIecC. DIEKTPOIN3 PACIIABOB U | DIIEKTPOIH3Epa.
PacTBOPOB Ha MpUMepe XJIopHuaa HaTpust. [IpakTrdeckoe
IpPHUMEHEHHNE DIEKTPOIIH3A. 2. Mozenb 511eKkTpo-
DIEKTPOIUTHIECKOETIONY YUEHUEATFOMUHHUSI JM3HOH BAHHBI JUIst
MOJTYyUSHHUs ATFOMUAHUS
Heoprannmueckasa xuMusa
1(26) Hewmeramnst Hemeramnsr. CpaBHUTEIBbHAS XapaKTEPHCTHKA H.1.Konnexuus o6pasuos
rajJlOreHoB Kak HauOoJiee TUIIMYHBIX NPEICTaBUTENEH HEeMETaJLIOB.
HemeTauoB. OKHCIUTEIbHBIE CBOMCTBA HEMETAJIIOB 2-3331’11"“[0119120“1’19
(B3aMMOJIEHCTBHE C METAJIIAMHU U BOJOPOJIOM). XJIOPHOH BOJIBI C pac-
TBOpaMu 6poMua (Hiu
BoccranoBuTenbHbIE CBOMCTBA HEMETAIOB (B3aUMO- HOIHIA) KAJTHA
JieiicTBre ¢ OoJiee AEKTPOOTPULIATEIbHBIMU
HEeMeTaJUIaMHU U CJI0KHBIMH BEILECTBAMH-
OKHCIIUTEISIMA).
EctecTBeHHBICTPYTIIBIHEMETAITIOBHATIPHMEPETATIOTCHOB
1 67aropoIHBIXIa30B
2(27) Meramnst Merannsl. B3anMozelicTBie METaNIOB ¢ HEMETaIIaMU O. 1. Konnexiua

(xymopoMm, cepoii u kucioponoMm). Bzaumopeiicteue mie-
JIOYHBIX U IIEJIOYHO3EMENbHBIX METAIJIOB C BOJIOH.
DNEKTPOXUMHUYECKHUIA PsiJi HANPSHKEHUH MeTauioB. B3aumo-
JIeHCTBHE METAJUIOB C pAaCTBOPaMM KHUCJIOT U COJIEH.
AmromuHOTepMua. Kopposus meranos. [lonstue o xu-
MHYECKOH M 3IEKTPOXUMHIECKOI KOPPO3UH METAIIIOB.
CrocoOBI 3aIUTH METAIIOB OT Koppo3uu. EctecTBeHHBIE
rpyMNIbl METAJIOB HA IIPUMEPE IEJIOUHBIX METaJLIOB

00pasIoB MeTaJLJIOB.

2. B3auMmoneiicTBue
HATPUS U CYPHMBI

€ XJIOPOM, JKeJiesa C Cepoii.
3. T'opeHne Maraus u
AJIOMUHUS B KUCIIOPOJIE.
4. BzaumoneiicTBre
IIEII0YHO3EMEIbHBIX
METAJIJIOB ¢ BOJOM

5. BzammopeiicTBue
HaTpHUsl C TAHOJIOM,
LIMHKA C YKCYCHOM
KUCIIOTOM

6. AJIOMOTEpMHS

7. B3auMopeiicTBUe Meau
C KOHLICHTPUPOBAHHOM




a30THOM KUCIIOTOH

8. PesynpTaThl KOppO3UU
METaJJIOB B 3aBHCUMOCTH
OT yCIIOBHH MPOTEKaHMS

3(28)

Kucnots! HEeopra-
HUYECKHE U Opra-
HUYECKHE

Kucnors! Heopranuueckue u opranndeckue. Kinaccudukanus
KHCJIOT. XUMHUYECKHE CBOMCTBA KUCJIOT: B3aUMOIEICTBUE C
MeTaulaMH1, OKCHIaMU METaJIOB, THAPOKCHUIAMH METANJIOB,
COJISIMHU, crTUpTaMu (peakiust dTepudukanmn). OcobeHHbIE
CBOICTBa a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT

. 1. Kosutekuusa
IIPUPOTHBIX
OpPraHUYECKUX KUCJIOT.
2. Paz6aBieHue cepHOI
KHCJIOTHL.

3. BaaumopeiicTBue
KOHILIEHTPUPOBAHHOMN
CEepHOM KHCJIOTHI ¢
caxapoM U IeJLTF0JI030M,
MeIbio

JI. 1. Baaumopeiicreue
COJIAHOI KHCJIOTBI 1
pacTBopa yKCyCHOM
KHCJIOTHI C METAJIJIAMHU.
2. BzaumopeiicTBue
COJISTHOU KHCIIOTHI U
pacTBopa YKCYCHOM
KHCJIOTBHI C OCHOBaHUSMH.
BsaumopeiicTBue coaHoi
KHCJIOTHI U PACTBOpA
YKCYCHOU KHCJIOTHI C
COJIAMM

4(29)

OcHOBaHHUSHEOPTaHUYEC
KHE ¥ OpTaHUICeCKUe

OcHOBaHUS HEOPTaHUYECKUE H OPTaHUIECKHE.
Knaccudukamnus ocHOBaHU. XMMHYECKHIE CBOWCTBA
OCHOBaHHUM: B3aUMOJIEHCTBHE C KUCIOTaMHU,
KHUCIIOTHBIMH OKCUJIAMH U COJISIMH.
PaznoxxeHnenepacTBOPUMBIXOCHOBAaHUHUIIPUHATPEBAHU T

JI. Ilomyuenme u cBoiicTBa
HepacTBOPUMBIX
OCHOBaHUU

5(30)

Comu HCOPraHN4YCCKUX U
OPraHn4eCKuX KUCJI0T

Coumu. Knaccudukaryst coneii: cpeiHie, KUCIble, OCHOBHBIE.
XUMHYECKHE CBOMCTBA COJICH: B3aMMOICHCTBHE C KHCIIOTAMH,
uiesiouyaMu, MeTajuiaMu U cosisiMu. [IpeacraBuTenu coner U ux
3Ha4YeHue. XIIOPH] HATPHsl, KapOOHAT KAIBIHs, Gocdar
KaJIbLs (CPEHHE COJH); THAPOKAPOOHATHI HATPHSA U AMMOHHMS
(xucele conn); ruapokcokapbonar menu (1I) — manaxur
(ocHOBHaA coip). KauecTBeHHas peakluy Ha XJIOPHI-,
cynbgar- 1 KapOOHaT-aHHOHBI, KATHOHBI aMMOHWSI, KATHOHBI
sxkenesa (11) u (I11)

. 1. O6pasiis
IIPUPOAHBIX MUHEPAJIOB,
COIMEPIKAIINX XJIOPUL
HaTpud, Kap6oHaT
KaJtbIusd, gocdar
KaJIbIUA U
TUAPOKCOKAp6OHAT Menau
an

2. O6pasIbl MAIIEBBIX
TIPOAYKTOB, COOEPIKAIINX
TUAPOKAPOOHATH HATPUA
1 aMMOHHA, UX
CII0COOHOCTD
KPAaBJIOKEeHUIO [IPU




HarpeBaHuu
3. 'amenwue coxbl yKcycoM
4. KauecTBeHHbBIE
peakuuy Ha KaTUOHBI 1
AHUOHBI

JI. 1. Ucnieiranue
PaCTBOPOB KHCJIOT,
OCHOBAHUM U COJIEH
WHOWUKATOpamu. 2.
OsnakxoMiieHue ¢
KOJUIEKI[UAMY METAJLJIOB,
HEMEeTAaJLJIOB, KACJIOT,
MUHEPAJIOB U
0MOJIOTMYECKUX
MaTepUaJioB, COMEePKAIIUX
HEKOTOPbIE COJIU

6(31)

I'enernueckas cBs3b
MEX/1y KJIacCaMH COC/IH-
HeHuil.IIpakTnueckas
pabota Ne 2 «nen-
TU(QUKAIHS HEOp-
raHMYECKUX BEILECTB)
Texuunka Oe30MacHOCTH

T'eneTnyeckas cBs3b MEXAY KilacCaMU HEOPIraHUYCCKUX U
OpraHnu4eCKux COCI[PIHCHI/Iﬁ. TloHsATHE O TEHETUYECKOU CBSI3H U
TEHETUYCCKUX pAaax. I'eneTnaeckuit psaa METalljia. T'enern-
YeCKHH paa HEMETAIIA. OCO0EHHOCTH TEHETHYECKOTO psaa B
OpFaHquCKOﬁ XUMHHU.

7(32)

KonrpossHas padora Ne
2 1o TeMaM «XHUMHYe-
CKHE PEaKIun»,
«BemecTBa 1 ux
CBOMCTBa»

X¥MHUA 4 KU3Hb

8(33)

Ponb xumuu B
o0ecreueHH
3KOJIOTHYECKOM,
SHEPreTUYeCKOr u
MUIIEBON 0€30IaCHOCTH,
paSBI/ITI/II/I MCEOUILTUHBI

PCHICHI/IeSKCHepI/IMeHTaJ'ILHHXZSaI[a‘I

MYJbTHMEIUACPEICTBA
(mpe3eHTanus).

9(34)

YenoBek B Mupe
BEIIIECTB
MMaTepUaJIOB.

BrinonHenne pa3inyHbIX 3aJaHUH U YITPOKHEHUN IO TEMaM
«XHUMUYECKOE 3arpsi3sHEHUE OKPY KaroIen cpeibl U
eronocinencTeusi. DopMupoBaHue 3HaHUH 110 6€30MaCHOMY

MyJIbTHUMEIUA CPENCTBA
(Ipe3eHTauy yJamuxcs ).




XuMus U 310pOBbE

yeoBeKa TMPUMEHCHUIO MALICBBIX IPOAYKTOB

Uroro 34y.

®opMbl U cpeacTBa KOHTPOASA (KpUTEPUM M HOPMbI OLLEHKM YMEHMIT U 3HAHUI yyaLumxcs)

OueHKa YCTHbIX OTBETOB y4aluxcs

OLI,eHKa «5» CTaBUTbCA B TOM CJly4ae, ecau y‘-IaLlJ,MﬁCFI NOKa3blBa€T BEPHOE NOHNUMaAHUE XMMUYECKOM CYLWWLHOCTUN pacCMaTpuUBaeMbIX ABJIEHUN U
3aKOHOMepH0CTEI7I, 3aKOHOB U TeOpMVI, Oa€eT To4Hoe onpeaeneHne n UCToIKoBaHME OCHOBHbIX NMOHATUIN, 3aKOHOB, TEOpMVI, a TaKXe npaswuibHoOE
onpeageneHne XMuMnN4eCKnx BeJiM4nH, nx egnHuL, mn crnoco6os M3MepeEHNA; NPaBUIbHO BbIMOJIHAET YEPTEKU, CXEMbI U Fpad)MKVI; CTPOUT OTBET MO
COGCTBEHHOMY NnaHy, CONPOBOXOAET PACCKa3 HOBbIMU NMpUMeEpaMH, yMeET NPUMEHNUTb 3HAHNA B HOBOM CUTYaunn npu BbINOJIHEHUU NPAKTUHECKUX

3a[1aHUI; MOXXET YCTAHOBUTb CBSI3b MEXY U3YYaeMbIM U paHee U3YyYEHHbIM MaTEPUAJIOM MO KypCy XMMUMU, a TaK XKe C MaTepUasioM, YCBOEHHbIM MO
U3YYEHUIO APYTrUX NPeaMETOB.

OueHKa «4» CTaBUTCS, €C/IM OTBET YHEHMKA YA0BNETBOPSET OCHOBHbLIM TPEBOBaAHMSAM K OTBETY Ha «5» , HO AiaH 6€e3 UCNOo/Ib30BaHMS COBCTBEHHOIO
naaHa, HOBbIX NMPUMepPOoB, 6€3 NPMMEHEHMS 3HAHUIN B HOBOM CUTyaLMK, 6€3 MCNOIb30BaHMSA CBA3EN C paHee U3y4YeHHbIM MaTePUAIOM, YCBOEHHbIM

Nnpu U3ydeHUn Apyrux NpegMeToB; eC/iM yHaWwmimnca 4onycTua oaHy owmnbky nam He 6onee AByX HEA0YETOB WM MOXKET MX UCNPABUTb CAMOCTOATE/IbHO
WUJIN C HE6OBLIOM NOMOLLbIO YYUTENS.

OugeHKa «3» CTaBUTCS, €CIN yYaLLMNCS NPaBUIbHO NMOHMMAET XMMUYECKYHO CYLLLHOCTb PacCMaTPMBAEMBbIX SIBIEHUA U 3aKOHOMEPHOCTEN, HO B
OTBETE UMEITCA OTAe/IbHble NPo6enbl B YCBOEHUW BOMPOCOM Kypca XMMWUMU, He MNPENATCTBYIOLWME AajibHEMLEMY YCBOEHUIO MPOrPaMMHOI0
MaTepuana; yMeeT NPUMEHSTb MOJlyYeHHble 3HaHMSA MPU PELUEeHUN NPOCTbIX 3aJ4ad4 C UCNONb30BaHMEM FOTOBbIX GOPMYJ, HO 3aTPyAHAETCA Npu
peleHnn 3aa4, Tpebyrwmx npeobpa3oBaHMss HEKOTOPbIX GOpPMYA; AONYCTUA He 6osiee 04HOM rpyboi OLLMOKKU N ABYX HEAOYETOB, HEe 6oiee oaHOM

rpybom n ogHoM He rpyboin olnbKK, He bosee ABYX-TPeX He rpyobiX OWMOOK, OAHOMN He rpyboi OLUMOKM 1 TPEX HEA0YETOB, AOMYCTUA YETbIpe AU
NATb HEA,0YETOB.



OugeHKa «2» CTaBUTCH, €C/IN YYaLLMIACA He OBNAAEN OCHOBHbIMWU 3HAHMSAMU U YMEHUU B COOTBETCTBMM C TPEGOBAHUAMM MPOrpaMmbl U AONYCTU
60/ibllie OLIMBOK N HELOYETOB, YEM HEOBXOANMO A5 OLEHKU «3» .

OueHKa NMCbMEHHbIX KOHTPOJIbHbIX pa60T

OueHKa «5» cTaBUTCSA 3a paboTy, BbINOJIHEHHYHO NMOJIHOCTBIO 63 OLMGOK U HEIOHYETOB.

OueHKa «4» CTaBUTCS 33 paboTy, BbIMOJIHEHHYIO MOJIHOCTLIO , HO MPU HaJIMYNUK B HEMN He 6oJiee OHOM rPyboit OLUMOKM U OJHOrO HEJOYETA ; He
bonee Tpex HeJ04ETOB .

OueHKa «3» CTaBUTCS, €CIN YYEHUK BbIMOJIHUA NPaBUAbHO He MeHee 2/3 Bcel paboTbl MM AONYCTUA He 6osiee oaHOM rpybon oWnGKM U ABYX
Hepo4yeToB4 He 6o1ee o4HOM FPybo U OAHOM HErpybom oLIMOKNA He 6osiee Tpex HerpyobIX OLIMOOK 4 oaHOM Herpyboi oWnbKM 1 Tpex Heao4eTos4
NpW HaIMYUM YeTbIpex-NATU HELOHETOB.

OuEeHKa «2» CTaBUTCS, €C/IU YUCI0 OLUMBOK M HEZLOYETOB MPEBbLICUIO HOPMY OLLEHKM «3» UK BbINOJIHEHO NPaBUILHO MeHee 2/3 Bcell paboThl.

Ecnu TectoBas KOHTpobHas paboTa, To A5 YYEHMKOB «9 Knacca» BbICTaBASETCS OTMETKA «5», ecan 3a BbINOJIHEHWE KOHTPOJIbHOM paboTbl OHM
Habpann He MeHee 44 6annoB. LLIkana nepeBoaa B NATUOANNBHYIO CUCTEMY OLEHKU:

0 - 17 6annos - «2»,
18 - 30 6annoB - «3»,
31 - 43 6annoB - «4»,
44 - 60 6annoB - «5».
OLeHKa NPaKTU4EeCKUX paboT

OuEeHKa «5» CTaBUTCSA, €CN YHaLLUINCA BbINOJAHAET PaboTy B MOJHOM 06beMe C CobAeHNEM HEOBX0AMMOM NOCIEA0BATE/IbLHOCTU NPOBEAEHUS
OMbITOB U M3MEPEHUIM; CaMOCTOSATENIbHO M pPaLMOHaNbHO cobupaeT HeobXxoaMMble MPUOOPbLI; BCE OMbITbl NMPOBOAUT B YC/IOBUSAX WU PEXMMAX,
obecneymBaloLMX NOAyHEHME NPABU/IbHBIX Pe3Yy/IbTAaTOB U BbIBOAOB; cO6t0aaeT TpeboBaHMUs NpaBmna 6€30MacHOCTM TPYAa; NPaBUIbHO M aKKYpPaTHO
BbINOJIHSET BCE 3annCK, TabmLbl, PUCYHKU, BbIYUCSIEHUS.



OueHKa «4» CTaBUTCA, €CN BbINOJHEHbI TPEBOBAHUA K OLEHKe «5», HO BbII0 AOMYLLEHO ABa-TPU HeAo4eTa; He 6osiee OJHON HErpyboi oLMBKK
1 0AHOro HegoveTa

OueHKa «3» CTaBUTCA, eC/IM paboTa BbIMOJIHEHA HE MOJIHOCTbIO, HO O6BEM BbIMOJIHEHHOM YacTW TaKOB, YTO MO3BOJISIET MNOJIYYUTb NPaBUbHbIN
pe3ynbTaT U BbIBOJ,; EC/IM B X0 NPOBEAEHUS ONbITa 6bI/IM AONYLLEHbI OLUMOKMN.

OueHKa «2» CTaBUTCS, ecin paboTa BbINOJHEHA HE MOJIHOCTbIO U 06BEM BbIMOJIHEHHONM YacTU paboTbl HE MO3BOJISET CAENATb MPaBUbHbIX
BbIBOJOB; €C/IN OMbITbl, HAGIHOAEHMS, BbIYUCIEHNS MPOBOAUINCE HEMPABU/IBHO.

OnucaHue y‘-IeGHO'METO,D,M‘-IECKOFO, MaTepnaJibHO-TEXHUYECKOIoO U MH¢OpMaLI,MOHHOrO obecneyeHna obpasoBaTesibHOro npowuecca.

HatypanbHble 06beKTbl. HaTypasibHble 06bEKTbI, UCMOb3yeMbIe B 0OYHEHUM XMMUK, BKJIHOHAIOT B CEOS KONNEKLMM MUHEPANIOB M TOPHbIX NOPO,
METa/IIoB 1 CN1aBOB, MUHEPaAJIbHbIX YA006PEHMI, NAacTMace, Kay4yKoB, BOJIOKOH U T. A. O3HAaKOMJIEHME yYalmXcs ¢ 06pa3uamMm MCXO4,HbIX BELLLECTB,
NnoaynpoAyKTOB M rOTOBbIX M3A4EMNI NO3BOJISIET NONYYMUTb HarNsAHOE NpeacTaBAeHNe 06 3TUX MaTepuanax, Ux BHELLHEM BUAE, a TAaKXKE O HEKOTOPbIX
dU3NYECKMX CBOMCTBAX. 3HauyuTe/lbHble y4eOHO-MO3HaBaTe/ibHble BO3MOXHOCTM MMEKT KOMNEKUMU, WU3FOTOBJEHHbIE CaMUMKU OOYy4aloLMMMUCS.
MpeaMeTbl AN TaKUX KOJIIEKUMIM COBUPAOTCS BO BPEMS IKCKYPCUIN U APYTUX BHEYPOUHbIX 3aHATUN.

KonnekumMm wucnonb3yoTcs TOABbKO A1 O3HAaKOMJEHWUS Yy4yaluxcs C BHEWHWUM BUAOM U GU3NYECKMMM CBOMCTBaAMM M3YyYaeMbIX BeLLECTB U
MaTtepunanos. a8 npoBefeHna XMMNYECKMX ONbITOB KOJIIEKLLUMM NCNOJIb30BaTb HENb34.

XuMunyeckue peaktusbl U Matepuabl.O6palleHNne CO MHOTMMU BeLLLEeCTBaMKN TpebyeT CTpororo cob0AeHUst NpPaBua TEXHUKN 6e30nacHoCTy,
0COBEHHO MpPU BbINOJIHEHMM OMNbITOB CAMUMM YYalLMMUCA. Bce He0bXoaMMble Mepbl NPEeA0CTOPOXHOCTU YKa3aHbl B COOTBETCTBYHOLIUX AOKYMEHTaX U
MHCTPYKLMAX, a TAKXKE B MOCOBUSX AJ1S yYUTENIEN XUMUM.

Hanbonee 4acto Ucnosibyemble peakTBbI U MaTePUasibl: MEPMaHraHaT Kaaus, 6poMHas Boga. Bce KonneKkumMmM opraHM4eckomn XuMnm.

XumMnueckas nabopatopHas nocyaa, annapatbl U Npu6opbl.XMMMYecKas nocyaa noapasfaensercs Ha [Be rpynnbl: A5 BbIMOJHEHUS OMNbITOB
YYaLMMUCA U AEMOHCTPALIMOHHbIX OMNbITOB.

an60pr, arnnapatbl U YCTAHOBKH, UCMNOJIb3yEMbIE Ha YPOKaxX XMMUU, NoApa3aenAaAr0T Ha OCHOBE MPOTEKAKOLWHNX B HUX ¢M3W~leCKMX N XMMUYECKNX
npoueccoB C y4aCTUMeEM BELWLECTB, HaXOAALWNXCA B Pa3HbIX arperatHbIX COCTOAHUNAX:

npubopbl ans paboTbl C razamMu - NoayYeHne, cobnpaHue, O4YMUCTKA, CYLLKa, NMOM/IOLEHME Fa30B; peakL MM MeX 1y NOTOKaMM rasos;



annapatbl U NpUBOPbI AN OMbITOB C XXUAKAUMW U TBEPAbIMU BELLECTBAMU - NeperoHka, GuUAbTPOBaHUE, KPUCTANIU3ALMS; NPOBEAEHME PeaKLuit
MEXyY TBEP/bIM BELLECTBOM U KUAKOCTHIO, XKMUAKOCTBIO U XMAKOCTbIO, TBEPABIMU BELLLECTBAMU.,

BHe 3ToM KnaccuduKaLmMm HaxoaaTcs ABe rpynnbl y4ebHOM annapartypsbl:

1). ANA U3yYeHUs TEeOPETUYECKUX BOMPOCOB XMMUWU - UJTHOCTPALLMS 3aKOHa COXPaHEHWS MacChbl BELLECTB, JEMOHCTPaUMs 3/1EeKTPONnpoOBOAHOCTU
pacTBOPOB, AEMOHCTPALUA ABUKEHUSA MOHOB B 3/IEKTPUYECKOM MOJE; 1Sl U3YYEHMS CKOPOCTU XMMUYECKOMN PeaKLMN U XMMUYECKOTO paBHOBECUS;

2). ANnAa UANKCTPpaUunn XMMNYECKNX OCHOB 3aBOACKUX crnoco6os NoJly4eHNA HEKOTOPbLIX BELWLECTB (CGpHOI?I KMUCNOTbl, aMMUNUaAKa U T. I'I.).
BcnomoraTesibHYy10 poJsib UrpakoT UsMepuTesibHble N HarpesaTesibHble I'Ipl/I60pr, pa3inyHbIE npmcnoco6neHm| ANA BbINMOJIHEHUA OMbITOB.

Mogaenun. O6bekTaMn MOAENNPOBAHNS B XMMUU SIBASKOTCA aTOMbl, MOJIEKY/Ibl, KPUCTa//bl, 3aBOJICKME annapaTbl, a TaKXKe Npoucxoasiine npouecchbl.
B npenofaBaHuu XMMUKN UCMOB3YIOTCS MOAENN KPUCTAIZIMYECKUX PELLETOK anMasa, rpaduTa, cepsbl, pochopa, okemaa yrnepoga(lV), noga, xenesa,
Meau, MarHusi. Habopbl Moaeneit aToOMOB [1/1s1 COCTaB/IEHMS LUAPOCTEPIKHEBBIX MOZENEN MOJIEKY NPU U3YYEHUM OPraHUYECKON XUMUN.

Yye6Hble nocobus Ha neyatHOW OCHOBe. B npouecce 06yd4eHMs XMMWUKU UCMOMb3YHOTCA Caeaylolme Tabauubl NMOCTOSHHOMO 3KCMOHMPOBAHUS:
«Mepuoanyeckas cucteMa XuMmYecknx snementoB [l. U. MeHpgeneesa», «Tabavua pacTBOPUMOCTM KUC/IOT, OCHOBAHUIN M CONMEN», «DNEKT-
POXUMMYECKUI PAL HAaNPSXKEHUIA METANOB ».

[ns opraHusauMM camMocTosiTE/IbHOM PaboThl OBYYaIOLWIMXCA Ha YPOKax MCMOb3ylT pasHoo6pasHble AMAAKTMYECKME MaTepuasibl: KapTOYKU C
3a/1aHMAMM Pa3HOM CTENEHM TPYAHOCTU A5 U3YYEHUS HOBOTO MaTepuasa, CaMOMPOBEPKU M KOHTPOISE 3HAHMUI YYaLLMXCS.

JKpaHHO-3BYKOBble CpeAcTBa 06y4YeHMsA.DKpaHHO-3BYKOBblE MOCOGUSA AeNATcs Ha Tpu 6osbluMe TPynMbl: CTaTUYHble, KBasMAMHAMU4HbIE WU
ANHaMKUYHble. CTaTUYHBIMU 3KPaAHHO-3BYKOBbIMM CPeACTBaMU 0BYyUYEHUSA SABASIOTCSA AMadUNbMbI, AMaANO3UTUBLI (Cnaiabl), €AMHUYHbIE TPAHCMaPaHTbI
ans rpadonpoektopa. Cepuun TpaHCNapaHTOB NO3BOSOT UMUTUPOBATL ABMXKEHME NYTEM MOCNEAOBATE/IBHOIO HA/IOXKEHMS OJHOMO TpaHCMapaHTa Ha
Apyroin. Takne cepum OTHOCST K KBa3UAMHAMNYHbIM 3KpaHHbIM MOCOGUSM.

ONHaMUUYHbIMMU  3KPAHHO-3BYKOBbIMU nocobusMm SBNAKOTCA npousBefeHnsa KuHematorpada: [OKYMEHTaNbHOro, XPOHWKaNIbHOrO, MyAbTUMAN-
KauMoHHOro. K atom e rpynne OTHOCATCA 3KPaHHO-3BYKOBble CpeAacTBa 06yquMﬂ, ONa npeabsiBneHns MHbGoOpMaLMM KOTOPbIX HeO6XOAMMa
KOMMNbOTEPHAaA TEXHUKA.

TexHuueckue cpepctBa obyvyeHus. MNpu KOMMIEKCHOM MCMOJ/Ib30BaHUN CPeACcTB 0ByYeHUst HEM3BEXKEH BOMPOC O BO3MOXKHOCTU 3aMeHbl OJHOro
nocobus Apyrum, HanpuMep AEMOHCTPALMOHHOIO MM NabopaToOpHOro OnbiTa ero M3obpakeHueM Ha 3kpaHe. MHpopMauus, cogepykaliascs B
3KpaHHOM Mocobuun, NpeacTaBasieT cob6oi NiMLIb OTPaXKEHWE peasibHOro MMpa, U MO3TOMY OHAa J0JIKHA MMETb OMOpPY B YYBCTBEHHOM OfMbITE



obyyvatowmxca. B npoTMBHOM ciyyae GOpMMPYIOTCS HenpaBuibHble U GpopMasibHble 3HaHWA. OCo6eHHO onacHO GOPMUPOBAHME UCKAXKEHHbIX
NPOCTPaHCTBEHHO-BPEMEHHbIX NPEeACTaBAEHMI, MOCKOJIbKY 3KpaHHOE NMPOCTPAHCTBO M BPEMS 3HAYMUTE/IbHO OT/IMYAKOTCA OT PeasibHOro NPOCTPaHCTBa
N BpEMEHU. JKpPaHHOE Mocobue He MOXKET 3aMeHUTb CO6OI peanbHblit OGBLEKT B NPOLLECCE €ro MO3HAHWA BBWUAY TOTO, YTO HE MOXKET 6biTb
MCTOYHMKOM YyBCTBEHHOTO OMbITa O CBOWMCTBAX, CYLIECTBEHHbIX NMPU U3YYEHUN XMMMU: LBETE, 3aMaxe, KPUCTAN/IMYECKOM CTPOEHMM U T. . B To xe
BPEMS MPU HAIMHYUMN Y YYALMXCA JOCTAaTOMHbIX YYBCTBEHHbIX 3HAHUIM HA HEKOTOPbIX 3Tamax ObyvyeHWs BOCMPOU3BEAEHME XMMUYECKOro orbiTa B
3KpaHHOM NOCco6UN MOXKET BbITh 6o/1ee LenecoobpasHbiM, YEM ero NOBTOPHANA AEMOHCTPAaLIUS.

YyebHO-MeTOogMYeckoe obecneyeHme obpasoBarTesibHOro npouecca
Nntepatypa, ncnosiblyemMas yuyntenem:
- OCHOBHAs AUmepamypa

1. Na6puensaH O.C. MNporpamma Kypca xumum ansa 10-11 knaccoB o6uUeo06pa3oBaTeibHbIX yupexaeHui. - M.: ipoda, 2015.

2. TabpuensiH O.C. Xumusa: 11 knacc: yuebHuk / O. C. FabpuensH.- 5-e usg,, ctepeotun. - M.: [ipoda, 2018. - 223, [1] c. : un.

3. Xumuns: 11 knacc. KoHTpobHble M NpoBepoYHbie paboTbl K y4ebHUKy O.C. NabpuensHa «XumMus. 5a3oBblih ypoBeHb. 11 knaccy»: yyebHoe nocobue /
M.A. AxmeToB. - M. : ipoda 2015. - 220, [4] c. :un.

Jlutepatypa, peKoMeHayeMas Ans yHalmxcs.
- OCHOBHAs Aumepamypa

2. FabpuensH O.C. Xumusa: 11 knacc: yue6HuK / O. C. FabpuensH.- 5-e usga,, ctepeotun. - M.: [ipoda, 2018. - 223, [1] c. : un.

NHTepHeT - pecypchbl:

www.him.1september.ru

www.km.ru/educftion

www.alhimik.ru

JINCTKOPPEKTMPOBKMPaBoUennporpamMmmbl

Knacc Temaypoka, N2 n/n MpuunHa 3a cyeT yero nNpousBeneHa



http://www.alhimik.ru/
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