


IHosicHuTeIbHAA 3aIUCKA
Pabouas mporpamma s 9 kimacca 061e00pa3oBaTENbHBIX YUPEKISHUN
(6a30BbIil YpOBEHB).
Pabouass mporpamma cocTaBi€Ha B COOTBETCTBMM C TpeOoBaHuAMH DenepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa OCHOBHOTO O0IIETr0 00pa30BaHUs BTOPOro MokoseHus, [IpumepHoit mporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs 1O
XUMHHA U aBTOpcKkoil [Iporpammbl kypca xumuu s 9 kiacca oOuieo0pa3oBaTenbHbIX yupexaeHui (0a3oBbiii ypoBenb) O.C.
["abpuensna (2016rona). Hacrosmas nporpaMMa y4uTeIBaeT pekoMeHaauuu [IpumepHoil mporpaMMel 110 XUMHUM AJI1 OCHOBHOM
IIKOJIB.

CopepxaHue IporpaMMbl HaIllpaBI€HO HA OCBOECHHWE 3HAHMM M Ha OBJIAQJCHME YMEHMSIMH Ha 0a30BOM YPOBHE, 4YTO
cooTBeTcTBYyeT (OOpa3oBarenbHOW mporpaMMe wIKoJbl. OHa BKIIOYAET BCE TEMbI, MPEAYCMOTpPEHHbIE (heaepaabHbIM
roCy/1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOIO OO0IIEro oOpa3oBaHMs MO XHMMUU U aBTOPCKOM MpOrpamMmon
y4eOHOro Kypca.

OCHOBHBIMH LEJIAMH 00y4eHUs] XMMHUU B OCHOBHOM IIKOJIE SBIISIOTCS:

1) popmupoBanue y oOydaromuxcsi yMeHUs BUAETh U TOHUMATh IEHHOCTh 00Pa30BaHUs, 3HAUUMOCTh XUMUUYECKOTO 3HAHUS TS
KaXKIOr0 4eJI0OBEeKa HE3aBUCUMO OT €ro MpO(eCcCHOHATBHON NEATEIbHOCTH; YMEHUS paznudarh (akThl U OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh MX CBSI3b C KPUTEPHUSIMHU OLEHOK U CBSI3b KPUTEPHUEB C OIpPENEICHHOW CHCTEMOI LIEHHOCTEM,
dbopMynupoBathb U 00OCHOBBIBATh COOCTBEHHYIO MO3ULINIO;
2) ¢popmMupoBaHUe y 00YHarOIIMXCS LETOCTHOTO MPEICTaBICHUS O MUPE U POJIM XUMHUU B CO3JAHUHM COBPEMEHHOU €CTECTBEHHO-
HAyYHOUW KapTHHBI MUPA; YMEHHSI OOBSCHATH 0OBEKTHI U MPOLIECCHI OKPYKAIOIICH NeHCTBUTEIHBHOCTH — MPUPOIHON, COITUATIBHOIM,
KYyJIBTYpHO1, TEXHUYECKOU Cpensl, UCTIOJIb3YsI IS 3TOrO XUMHYECKHE 3HAHMUS,
3) npuobpereHne OO0y4arOUIMMUCS OIBbITa Pa3HOOOpPa3HOM AESITENbHOCTH, NMO3HAHMS M CaMOIIO3HAHMS, KJIFOUEBBIX HAaBBIKOB
(KJTHOUEBBIX KOMIIETEHTHOCTEH ), UIMEIOIINUX YHUBEPCAIbHOE 3HAUEHHE JJIS1 PA3JIMUYHBIX BUJOB ACSITEIBHOCTU: PELIECHUS MTPOOIEM,
OPUHATHS PpELIEHUM, NoMcKa, aHanmu3a U oO0pabOoTKM HMH(OpMalMM, KOMMYHHUKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHMIA,
COTPYJHUYECTBA, OE30MMACHOT0 OOPAILEHUS C BEILIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

3agayamu u3ydyeHus yueOHOro npeamera « XMMHsD» B 9 Kilacce sIBISIIOTCS:

ydeOHble: GOpMHUPOBAHUE CUCTEMbI XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOUM KapTUHBI MUPA;
pa3sBHBaIOLIMe: PA3BUTUE JIMYHOCTH OOYyYarOIIMXCS, WX MHTEJUIEKTyalbHOE U HPABCTBEHHOE COBEPILEHCTBOBAHUE,
dbopMUpOBaHNE Y HUX TYMAHUCTHUYECKUX OTHOLICHHM M HKOJIOTUYECKH 1€Jeco00pa3HOro MOBEAEHUs B OBITY M B TPYJOBOU
JESITeIbHOCTH;



BOCIHTATeIbHbIE: POPMHUPOBAHUE YMEHUM 0€30IaCHOTO 0OpaIlleHUs C BEIIECTBAMU, UCIIOJIb3yEMbIMU B TOBCEIHEBHOM KU3HU;
BbIpA0OTKa MOHUMaHHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XMMUH, & TaKKe (POPMUPOBAHUE OTHOILIEHUSA K XMMHUH KaK K
BO3MOXHOM 00acT Oyaynieil NpakTHYeCKOM 1eITeIbHOCTH.

O01mas xapakTepucTHKA y4e0HOro npeaMera « XuMMshy

B cootBercTBUM ¢ DenepaibHBIM FOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOIO 00IIEr0 00pa30BaHUs ydalluecs
JOJKHBI OBJIAJIETh TAKMMH TO3HABATEIbHBIMU YYEOHBIMHM JCUCTBUSIMHU, KaK yMeHHE (HOpPMYIUPOBaTh MPOOJIEMY U TUIOTE3Y,
CTaBUTh LEHU U 3a/1a4l, CTPOUTH IJIaHbI JOCTHKEHUS 11€JIEH U PEIIeHUs TOCTABJICHHBIX 33/1a4, IPOBOAUTH SKCIIEPUMEHT U HA €T0
OCHOBE JIeJ1aTh BBIBOJIbI U YMO3AKJIIOUEHUS, TPEACTABISATh UX U OTCTAUBaTh

CBOIO TOYKY 3peHusa. Kpome »Toro, ywammecs JOJDKHBI OBJIAJIETh IMPUEMaMH, CBSI3aHHBIMU C OINPEICICHUEM MOHATHI:
OTpaHUYMBATh HMX, ONKCHIBATh, XapaKTepHU30BaTh U CpaBHUBaTh. (Clie0BaTENbHO, P HU3YUYEHUU XMMHHU B OCHOBHOM IIIKOJIE
ydamuecss JOJDKHBI OBJQACTh YYEOHBIMH JICUCTBUSIMH, TMTO3BOJSIONMIMMHA WM JIOCTUYL JIMYHOCTHBIX, MPEAMETHBIX U
MeTaIpeaMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipenyaraemass mporpamMma MO XMMHHM PacKpbIiBaeT BKJIAJ Y4ye€OHOro MpeaMera B JIOCTHUKEHUE IIeJied OCHOBHOTO OOIIEro
00pa3oBaHUs U ONpeNeNsieT BaXKHEUIINE CoiepKaTeNIbHbIE JTMHUY MPeIMeTa:

‘BellleCTBO — 3HAHMS O COCTaBE U CTPOCHUU BEIIECTB, X BAXKHEHIINX (PU3MUECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTMUECKOM
JICUCTBUU;

‘XHMHUYeCKasi peaKIusi — 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSBIISIOTCS XUMUYECKHE CBOMCTBA BEUIECTB, CIIOCO0AX yIPABICHUS
XUMHAYECKUMU MIPOLIECCAMU;
‘IpMMeHeHNe BelecTB — 3HaHUS M OMNbIT MPAKTUYECKON JIeATeNIbHOCTH C BEIIECTBaAaMHU, KOTOpble HauOoJiee YacTo
yHOTPeOSIIOTCS B TIOBCETHEBHOM KU3HU, IMHUPOKO HCIIONB3YIOTCS B MPOMBIIUICHHOCTH, CEJTLCKOM XO3SIMCTBE, HA TPAHCIIOPTE;
‘AI3bIK XMMHMHU — CHUCTEMa BAXHEUIIMX NOHATUA XUMHU M TEPMHUHOB, B KOTOPBIX OHM OIMCHIBAIOTCS, HOMEHKJIATYypa
HEOPTraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHCJIE U TPUBUATIBLHBIC ), XUMUYECKHUE (POPMYITBI U YPABHEHUS, a TAKXKE ITPaBUiIa
nepeBoa MHPOPMaIUU ¢ €CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00PaTHO.

[Tpu orbGope comepxaHusi, KOHKPETUIUPYIOIIETO TPOTrPAMMY, YUUTHIBAJIOCH, YTO MEepe OOIMMM 00pa3oBaHUEM HE CTOUT 3ajada
MpOeCCHOHATEHON TOATOTOBKHA O0YUYAIOIIMXCSA. DTO ONMPEACIUIIO0 TTOCTPOSHUE Kypca Kak OOIIEeKYIbTypHOTO, HAMPaBIEHHOTO,
pexJie BCcero Ha (popMupoBaHHe W pa3BUTUE MHTEpECa K M3YUYCHHIO XMMUU. YUTE€HAa OCHOBHAsl OCOOEHHOCTH MOIPOCTKOBOIO
BO3pacTa — HavyaJio Mepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBII XapaKTepu3yeTcsl pa3BUTHEM MO3HABATEILHOU cephl.

Ha starne ocHOBHOTO 00111eT0 cpeHero 00pa3oBaHus MPOUCXOAUT BKIIOUEHHE 00YHAOIINXCSI B POEKTHYIO U UCCIIEI0BATENbCKYIO
JEeSITEIbHOCTh, OCHOBY KOTOPOIl COCTABJISIIOT TaKU€ YHUBEpPCAIbHbIE YyUeOHbIE IEUCTBUS, KaK YMEHHE BUAETh TPOOIEMbI, CTABUTD



BOIIPOCHI, KJIACCU(DUIIMPOBATDH, HAOIIOAATh, IPOBOIUTH SKCTIEPUMEHT, JIE1aTh BEIBOIbI U YMO3AKIIIOUEHHU S, OOBACHSTh, I0KA3bIBaTh,
3alllMIIATh CBOM WJIEW, JaBaTh omnpejaesieHus noHaTusM. Crofa ke OTHOCSTCS MPUEMBI, CXOJHBIE C ONPEACICHUEM MOHSITHIA:
OMKCaHUe, XapaKTepUCTHKA, pa3bsiCHEHUE, CPaBHEHUE, paznyeHue. GoOpMUPOBAHUE FTUX YHUBEPCAIbHBIX yUE€OHBIX JEWCTBHMA
HaYMHAeTCs ell€ B HAa4aJIbHOM IIIKOJIE, a B KYpC€ XUMHMHM OCHOBHOM HIKOJIBI IPOMCXOJIUT UX Pa3BUTHE U COBEPILIEHCTBOBaHUE. B
CBS3M C OTHUM PE3EpPBHBIE YAChl IUIAHUPYETCS MCIOJb30BaTh HAa (POPMUpPOBAHUE U PA3BUTUE YMEHHM TPOEKTHON H
UCCJIeI0BATENHCKON JAEATEIbHOCTH, YMEHUE BUIETH TPOOIEMbI, A€NIaTh BHIBOJBI U YMO3AKIIOUECHHUS.
MecTo y4ueOHOro mpeaMera B y4eOHOM ILIAHE
OC0OEHHOCTBIO CONEepKaHUS Kypca « XUMHUS SIBISIOTCS TO, 4TO B 0a3UCHOM ydeOHOM (00pa30BaTeIbHOM) TIJIaHE STOT MPEIMET
MOSIBJISIETCS TIOCTIEAHUM B PAy U3YUYEHHSI €CTECTBEHHOHAYYHBIX TUCHUIUIMH. /[aHHAs HE0OXOOUMOCTb OCBOEHHS OOBSICHAETCA
TEM, YTO HIKOJbHUKHU JOJKHBI 00J1aAaTh HE TOJIBKO OMpEeNIEHHBIM 3allacoOM MPEIBAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHU, HO
U JJOCTaTOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM. Y YalllUMUCA YK€ HAKOTJICHBI 3HAHHS TI0 CMEKHBIM JTUCIUIUIMHAM
ukia: ouonoruu, GU3NKM, MaTeMaTHKH, reorpaduu, chopMUpOBAINCH YMEHHSI aHATTU3UPOBATh, BECTH HA0IIOICHNUS, CPABHUBATD
00BEKTHI HAOIIOAEHUS.
B cootBeTcTBUU C y4eOHBIM IUTAHOM Ha M3y4YE€HHE XMMHUHU B 9 Kilacce OTBOAMTCH 2 4aca B Heaenaw, 68 yacoB B roa, npu
HOPMATUBHOU MPOJOJIKUTENBHOCTU yueOHOro rojaa 34 yueOHbix Hegenu. C yyéToM HEM30€kKHBIX MOTEPh Yy4eOHOrO BPEMEHH,
BBI3bIBAEMBIX PA3JIUYHBIMU OOBEKTHBHBIMU MPUYMHAMH, a TAaKK€ HEOOXOAMMOCTH BBIACIICHUS JTOMOJHUTEILHOTO BPEMEHU Ha
M3YyYEHHE OTIIEIBHBIX BOIIPOCOB Kypca XMMHUU MPOTPaMMOi MPEAyCMOTPEH O0BEM pe3epBHOTO BPEMEHU -2 Yaca.
[Iporpammoii npeycMOTpEHO NPOBEICHHUE:
KOHTPOJIbHBIX padoT — 3,
MPaKTUYECKUX pabOT — 6 4acoB.
Cpox peasivzaiiuu nporpaMmbl — OJJUH YUEOHBIH ToI.
®opmbl, METOBI U CPeICTBA 00y4YeHHs], TEXHOJIOTUH
B nanHoM knacce BeAyIIMMU METOJaMU 00YUYEHUs MPEAMETY SIBISIOTCS: O0BICHUTEIbHO-UILTIOCTPATUBHBIN U PENPOyKTUBHBIN,
XOTS HCIOJIB3YETCS M YaCTHUYHO-TOMCKOBBIM. Ha ypokax HCHONb3yHOTCS 3JEMEHTHI CIAEAYIOIIMX TEXHOJOTUN: JTUYHOCTHO -
OpHEHTHUPOBAHHOE 00yUYeHue, oOydeHue ¢ mpuMeHenneM onopHeix cxeM, KT, mpoekTHas AesTenbHOCTb.

Hcnonb3ytores caenytomue Gopmbl 00ydeHus: ydeOHbIE 3aHATHS, SKCKYPCUH, HAOJIOIEHUS, OIBITHI, SKCIIEPUMEHTHI, padoTa
C yueOHON M JOTNOJHUTEIBHOM JIUTEpaTypOl, aHAIN3, MOHUTOPUHT, UCCIeN0BaTeNnbcKas pabora, mpe3eHTanus. OnpeneneHHoe
MECTO B OBJAJICHUU JAHHBIM KypCOM OTBOJUTCS CaMOCTOSITENIbHOM paboTe: MOArOTOBKA TBOPYECKUX PadOT, COOOIICHMIA,
pedeparos.



DopMbI NPOMEKYTOYHOU U UTOTOBOM aTTECTALUU

[IpomexxyTouHast arTecTanus MPOBOAUTCS B opMe:

- TECTOB;

- KOHTPOJIbHBIX padoT;

- CAMOCTOSITENBHBIX Pa0OT;

- MPAKTHUYECKUX padoT;

- TBOPUECKUX paboT.

VYyamuecs npoxoasaT UTOrOBYIO arrectauuio — B Buae [ MA.

Oo6yuenue Benércs mo ydyebnwmky O.C.I'aOpuenstH «Xumust 9 KIacc», KOTOPBIA COCTABISIET €IWHYIO JMHUIO Y4eOHHUKOB,
COOTBETCTBYET (peepaibHOMYy TOCYAapCTBEHHOT0 00pa30oBaTEeNbHOTO CTaHAApTa BTOPOTO IMOKOJIEHHS 0a30BOTO ypOBHS U
peanuzyeT aBTopckyto nmporpammy O.C.I"abpuensua( 2016r.)

OTiimunTeabHbIC 0CO0EHHOCTH padoyeil MPOrpaMMbl U ABTOPCKO

OcHOBHOE coJiep>KaHKie aBTOPCKOM MOJIHOCTBIO HAIILIO OTPAKEHUE B JAHHOM padoyeil mporpamme.

B pabouyio mnporpaMmy MO XMMHUM BHECEHbl M3MEHEHHMsI 10 CPABHEHHUIO C aBTOPCKOW: M3 pe3epBa N00aBieHO 2 yaca Ha
«Metamaby. OCHOBHOE OTJIMYUE JaHHOW pabdoueil mporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW Mporpamme
paKkTUYeCKrue paboThl CrPYyNIUPOBAHBI B OJIOKU - XUMHUYECKUE MPAKTUKYMbI, KOTOPBIE MPOBOASATCS MOCIIE U3yUYEHUS HECKOJIBKUX
pasziesioB, a B paboueil mporpamMme 3TH K€ MpaKkTUYecKue paboThl AAOTCS MOCe M3YYeHUs! KOHKPETHON TeMbl. DTO MO3BOJISET
Jy4llle 3aKPENUTh TEOPETUUECKUI MaTeprall Ha IPAaKTUKE U IPOBEPUTH MPAKTHUECKUE YMEHHSI U HABBIKM HEMOCPEICTBEHHO MO
naHHOM Teme. UToObl MPOBECTH MPAKTUYECKYIO pabOTy MO KOrAa-TO M3YYEHHOU Teme, TpeOyeTcsl JOMOJHUTEIBHOE BpeMs IS
MOBTOPEHHS TEOPETUYECKUX OCHOB, YTO UCKJIIOYAETCs B JaHHOU pabouel mporpamme.

Pasnen KO.]II/I‘leC;l“BO 4acoB B Kmmqeucn;o 4acoB B
aBTOPCKO# mporpamMmme paboyeil mporpamme

1. OO6mas  xapaKTepUCTHKA _ XHMHECKHX 10 10
AJIEMEHTOB M XUMUYECKHUX PEaKIIUM.
2.Mertauisbl. 14 14 +2n+2p=18
3.IIpaktukym 1 «CpoiicTBa METaNIOB M UX ) i
COEIMHEHUI»
4. Hemertael 25 25+3n=28




5. Ilpaktukym 2 «CBOWCTBAa HEMETAUIOB U HX 3
COEIMHEHU
6.0000111eH1E 3HAHUI TI0O XUMUU 32 KypC
N 10 10

ocHOBHOM mKoJbl. [logroroska k 'NA.
Pesepn 4 2
Hroro:

oro 68 68

I[Inanupyemblie oOpa3oBaTe/bHbIE Pe3yabTAThI:
N3yyenue xumMuu B 9 Kilacce HampaBJIEHO Ha JOCTHXKEHHE OOYy4aroUMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
PE3yJbTaTOB OCBOEHHUS YU€OHOIO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0O0pa30BaHUsS JTOCTUTAIOTCS B XO0/I¢ OOyYCHUS] XMMHUHU B
EAMHCTBE y4eOHOM ¥ BOCHHUTATENbHOU JesTeabHOCTH OpraHu3anud B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCHHUCKUMH
COIMOKYJBTYPHBIMUA M JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU, MIPUHSATHIMU B OOIIECTBE MPABHJIAMH M HOPMAaMH TMOBEICHUS U
CIIOCOOCTBYIOT MIPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AINH 00yJarOIIUXCS.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IHaTpuoTH4YeCKOro BOCIIUTAHUSA

1) IEHHOCTHOTO OTHOIIEHUS K OTE€UECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJICINIO, IOHUMAaHUs 3HaYCHHUS
XUMUYECKON HAayKH B KHU3HU COBPEMEHHOIO OOIlEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(oOpMaluend o mepeaoBbIX
JTOCTHUKEHHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U
00IIIECTBA;

I'paknaHckoro BocnuTaHus

2) TpeAcCTaBiIEHUS O COIHMAJIbHBIX HOpPMaxX M IPaBUJIaX MEXKJIUYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHHKAaTHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKOM, TBOPYECKOM M APYTHX BHJAX JEITEIHHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW IEATETLHOCTH TPU BBHIOTHEHUN YYEOHBIX, MO3HABATEIBHBIX 3a7a4, BBHITOJHCHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUN yUEOHBIX MPOCKTOB, CTPEMJICHHUS K B3aMMOTIOHMMAHHIO W B3aUMOTIOMOIIM B MPOIIECCE
ATOM y4eOHOU NESITeIbHOCTH; TOTOBHOCTH OIEHWBATh CBOE TIOBEACHHUE U MOCTYIKU CBOMX TOBAPHINEH C TO3UITUN HPABCTBEHHBIX
Y MPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCIIEICTBUNA MOCTYIIKOB;



IleHHOCTH HAYYHOT0 TO3HAHMS

3) MHUPOBO33pPEHYECKUX MPEJACTABICHUN O BEIIECTBE U XUMHUUYECKON PEaKIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKU M COCTABJISIIOIIMX OCHOBY JIJIsi IOHMMAaHUS CYIIHOCTU HAyYHOW KapTHUHBI MUpPA; MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MNPHUPOJIbI, B3aWMOCBS3SAX YEJIOBEKa C MPUPOJHOM Cpeoi, O pPOJM XUMHUH B TO3HAHUM 3THUX
3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYyYCHHE HOBBIX 3HAHMM MO XUMHHU, HEOOXOIUMBIX IS OOBSICHEHUS
Ha0II0aeMBIX TIPOIIECCOB U SIBIICHUI;

5) mo3HaBaTeNbHOM, MHPOPMAIMOHHON M YHMTATEIbCKOW KYyJIbTYypbl, B TOM YHCIIE HaBBIKOB CaMOCTOSITEIbHOM pabOTHI C
y4eOHBIMU TEKCTAMHM, CIIPABOYHON JTUTEPATYPOU, JOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTH;

6) nHTEpeca K 00yUYeHUIO M TIO3HAHUIO, JIIOO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHON U
MCCIIEI0OBATENbCKOU IEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOYYEHHSI B TAIbHEUIIIEM;

@®opMUPOBaHUS KYJbTYPbI 310POBbA

7) OCO3HaHMS IIEHHOCTH *U3HH, OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 »KW3HH,
OCO3HAHMSI TIOCJICJACTBUN U HENMPUATHS BPEAHBIX MPUBBIUCK (YMOTPeOIEHUS aJIKOTOS, HAPKOTUKOB, KYpEHHUsI), HEOOXOAUMOCTH
cOOJIFOICHUS MTPaBUIT 0€30MaCHOCTH TIPU OOpaIEeHUH ¢ XUMHUYECKUMH BEIECTBAMU B ObITY U peaIbHON KU3HU;

TpyaoBoro BocnuTaHus

8) uHTEpeca K MPaKTHUYECKOMY M3yUeHHIO Mpodeccuid U Tpyia pa3IudHOro poja, yBaXKEHUE K TPYAy U pe3yJsibTataM TPYA0BOM
NEATEeIbHOCTH, B TOM YKCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHHWM M0 XMMHUH, OCO3HAHHOT'O BBHIOOpA MHIWBHIYaTbHON
TPaeKTOPUH TIPOJIOJKEHUSI 00pa30BaHUs ¢ YU4ETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB
¥ TOTPEeOHOCTEH; yCIentHoW mpodeCCHOHATBHON NEATEILHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUN; TOTOBHOCTh Al THPOBATHCS
B IpO(heCcCHOHANLHOU CpesIe;

IKO0JI0rH4eCKOro BOCIIUTAHUS

9) sKoJOTHYECKH TIeIecCO00Pa3HOTO OTHONICHHS K TMPUPOJIC KaK MCTOYHUKY KU3HM Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUA,
MMOHUMAaHUS IIEHHOCTH 3I0POBOT0 M 0€30MacHOro o0pa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOJIOJEHUS TPaBUi 0€30MacHOTO TOBEACHHS MPU pabOTe ¢ BEHIECTBAMH, a
TaKXe B CUTYyallUsIX, YTPOXKAIOIIUX 370POBbIO U KU3HH JIFOJIEH;

10) cnocoOHOCTH MPUMEHSATHh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMHH, JUIS PEIISHUs 3aJlad, CBSA3aHHBIX C OKPYXKaIOIICH
IIPUPOJIHOM CPEIOM, MOBBIIICHUS YPOBHS IKOJOTUUECKOM KYJIbTYPhI, 0CO3HAHUS ITT00ATLHOTI0 XapaKTepa 3KOJIOTHYECKUX TPoOieM
U TIyTeH UX PEIICHHS TTOCPEICTBOM METOJ0B XUMUHU;



11) 9KOJIOTHYECKOIo0 MBIIUICHHUSA, YMCHHUSA PYKOBOACTBOBATHCA HM B HOSH&B&TCHLHOﬁ, KOMMYHHK&THBHOﬁ )41 COHH&HBHOﬁ
ITPAaKTHKE.

METAIIPEIMETHBIE PE3YJ/IBbTATDBI

B cocraBe MeTanpenMeTHBIX PE3yIbTaTOB BBIJACISAIOT 3HAYMMBbIC JUIs1 (POPMUPOBAHUS MHUPOBO33PEHUS OOIIEHAYYHBIC TOHATHUS
(3aK0H, TeOpHs, MPHUHIIUII, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT M JIp.), KOTOPhIE HUCMOJIBb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4E€OHBIX MPEaMEeTax M MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (DOPMUPOBATH MPEJACTABICHHUE O 1IEJIOCTHOM
HAay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC yueOHbIC EUCTBUS (IT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), KOTOPHIC
obecreunBarOT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU NeATeTbHOCTH.

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOSHUS 00pa30BaTEbHON MPOTPAMMBI 10 XMUMHH OTPAKAIOT OBJIAJCHHE YHUBEPCATHHBIMH
MMO3HABATEIbHBIMU JCHUCTBUSIMU, B TOM YHCJIE:

ba30BbIMM JJOTHYECKHUMH JeHCTBUSIMH

1) yMeHHneM UCI0Ib30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUH 3HAHUN: PACKPBIBATh CMBICT XUMUYECKUX MTOHATHMA
(BBILACIATh, MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHATHSIMHU), HMCIOJB30BATh TOHSATUS IS
0OBSICHEHUS OTACIBHBIX (DAKTOB W SIBJCHUI; BHIOMpPATh OCHOBAHUSA W KPUTEPUHU IS KIACCUDUKAIUMM XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIMi; yCTaHaBJIMBATh NMPUUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3YUCHHS; CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHIYKTUBHBIC, J€AYKTUBHBIC, 10 aHAJIOTHH); IeJIaTh BBIBOBI U 3aKJIIOUCHUS;

2) yMEHUEM MPUMEHSATH B IPOIECCE MO3HAHUS TOHATUS (TIPEAMETHBIE U METaNIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC) MO/IETIH,
UCIIOJIb3YEeMbI€ B XMUMHH, MPEOOPa30BbIBATh MIMPOKO MPUMEHSEMbIC B XUMHUK MOJICIIbHBIC TIPEJCTABICHUS — XUMHUYECKUN 3HAK
(CUMBOJI 2JIEeMEHTA), XUMUYEeCKast GopMyJia U ypaBHEHUE XUMHUUECKON PEeaKIui — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a]1a4;
C y4€TOM 3THUX MOJCIBHBIX MPEACTABICHUMN BBISBIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH M3YYaeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XHUMHUYECKUX PpEaKIMil; BBISBIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIIEJCTBEHHBIEC CBS3U H
MPOTUBOPEUMST B HM3Yy4YaEMbIX MPOLECCAX W SABJICHUSX; MpPEMIarartb KPUTEPUU JJISI BBISBICHUS 3THUX 3aKOHOMEPHOCTEW U
MPOTUBOPEUHII; CAMOCTOATEILHO BHIOMPATh CIOCOO pelieHus] y4eOHOW 3amaun (CpaBHUBATH HECKOJBKO BAPUAHTOB PEIICHHS,
BBIOMPATHh HANOO0JIEE MOAXOISIINI C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHER);

ba3oBbpIMHU HcCI€10BATEIbCKUMH J€eHCTBUSIMH

3) yMEHHEM UCII0Ib30BaTh MOCTaBJIEHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B KAa4eCTBE OCHOBBI IS
(dhopMUpOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYKJICHHII;



4) nmpuoOpeTeHue OmbITa MO MIAHUPOBAHUIO, OPTaHU3AINY U TIPOBEECHUIO YICHUYECKUX IKCIIEPUMEHTOB: YMEHHUE HAOII0AaTh
3a XOZIOM TIPOIIECCa, CAMOCTOSITENIbHO MMPOTHO3UPOBATEH €0 Pe3ybTaT, (hOpMyIHpoBaThH 0OOOIICHNS U BBIBOABI IO pe3yIbTaTaM
POBEAEHHOTO OTBITA, UCCIIEOBAHUS, COCTABIIATH OTYET O MPOJICTAHHOK paboTe;

Pab6oToii ¢ ungopmanuei

5) yMmMeHueM BBIOMpATh, aHAIM3UPOBATH M HHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB W (POPM TMpPEICTABICHUSA,
MOJTy4aeMyH0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISApHAS JHTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPABOYHBIE TOCOOMS,
pecypchbl IHTepHeTa); KpUTUYECKH OIEHUBATH MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHHEM TMPUMEHSITh Pa3IMYHbIE METOABI M 3aMPOCHI IPHU MOWCKE W 0TOOpEe MH(OPMAIIUU U COOTBETCTBYIOIINUX JTAHHBIX,
HEOOXOJAMMBIX JJIS BBIIOJTHEHUS! yU4€OHBIX W TMO3HABATENBHBIX 3a7a4 ONPEACIEHHOTO THUIIA; MPUOOpPETEHNE OMbITa B 00JacTH
MCIIOJTh30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, OBJIAJIEHNE KYJIbTYPOi aKTUBHOTO HCTIOJIB30BAHMSI PA3TUIHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpencTaBieHus HHPOPMAIMA W WILTIOCTPUPOBATH
perraemMbIe 33191 HECIOKHBIMU CXEMaMHU, TuarpaMmMamMu, IpyruMu popMaMu rpaduku U UX KOMOMHAITUSMU;

7) yMEHHEM HCIOJb30BaTh W AHAIU3UPOBATH B TPOIECCE yU4eOHOW M HCCIIEeNOBATENIbCKON NEATeIbHOCTH HH(OPMAIHIO O
BJIMSTHUY TTPOMBITINIEHHOCTH, CEITCKOTO X03SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH MTPUPOTHON CpeIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€CTBUAMH

8) ymMeHHeM 3a/1aBaTh BOTPOCH! (B XOJ€ JUANIOTra W/WIH AUCKYCCUH) 1O CYIIECTBY 00CYKIaeMOl TeMbl, (DOPMYIHpPOBATH CBOU
MPEIOKESHISI OTHOCUTEIHHO BHITIOTHEHHS MTPEIJIOKEHHON 3a/1a4H;

9) mpuobOpeTeHHe OMbITa MPE3CHTAMU PE3YJIbTATOB BBHITIOJHEHUS XWMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OIBITA,
1a60paToOpHOI pabOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOSKTA);

10) 3auHTEPECOBAaHHOCTHh B COBMECTHOM CO CBEPCTHUKAMH MTO3HABATEIIBHON 1 UCCIIEIOBATEIHLCKON NEATEILHOCTH MPU PEIICHUN
BO3HHMKAIOIIUX TPOOJIeM Ha OCHOBE yuéTa OOIMMX WHTEPECOB W COTJIACOBAHUS MO3WIHKN (0O0CYXIEHHS, OOMEH MHEHHUSMH,
«MO3TOBBIE IITYPMBI», KOOPJUHAIMS COBMECTHBIX JIEHCTBHIA, OTIPEACIICHUE KPUTEPHEB IO OIICHKE Ka4eCTBA BHIMOJTHEHHOW PaOOTHI
u 1p.);

YHuBepcaJabHLIMU PEryJsiTHBHLIMU J1€liCTBUSIMH

11) ymMeH#meM camMOCTOSTEIBHO OIPEACNATh IENr ACATEIBHOCTH, IJIAaHUPOBATh, OCYIIECTBISATH, KOHTPOJUPOBATh W TPHU
HEOOXOJMMOCTU KOPPEKTUPOBATh CBOK JEATEIBHOCTh, BbIOMpaTh HambOosiee 3G EKTUBHBIE CIIOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 33124, CAMOCTOSITEIIEHO COCTABIISATH WIIM KOPPEKTUPOBATH MPEITIOKEHHBIN aJTOPUTM JIEHCTBUI IPH BHITTOJTHEHUN
3aJJlaHuil ¢ y4E€TOM IOJIyYeHUs HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIIHsIX; OLEHUBATh COOTBETCTBUE
MOJTy4E€HHOTO pe3yJIbTaTa 3asBICHHON 1ENH;



12) YMCEHHEM HCIIOJIB30BATh U aHAJIUM3HUPOBATh KOHTCKCTEI, IIPEAJIAracMbIC B YCIIOBHUU BaﬂaHI/Iﬁ.

INPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe npeIMETHBIX PE3YNIHTATOB MO OCBOEHHUIO 00513aTEILHOTO COJIEPKAHMS, YCTAHOBJICHHOTO JaHHOUW MpUMEpHOii paboyeit
IPOrpaMMOM, BBIJEISIIOT: OCBOCHHbIE OOYYalOLIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUS M CHOCOOBI NEHUCTBUM, crieuuuueckue ass
npeaMeTHON o0sacTu «XUMUs», BUbI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEpIpEeTalry, Tpeo0pa3oBaHuIoO U
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIUSIX.

[IpeameTHBIC pE3yNbTATHI IPEACTABICHBI OTPAXKAIOT CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS CASAYIOMNUX YMEHUI:

1) packpvieams cmbici OCHOBHBIX XUMHUECKUX MOHSITUI: XUMHUYECKUM JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE
BEILIECTBO, CJIIOKHOE BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKas peaKius, XuMUIecKas
CBsI3b, TETUIOBOM A((EKT peaknuu, MOjb, MOJSPHBIA 00BEM, PAaCTBOP; AJIEKTPOIUTHI, HEIICKTPOIUTHI, DIEKTPOIUTHUECKAS
JUCCOIMAIINS, PEaKIMM HOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe DPaBHOBECHE, OOpaTHMbie W HEOOpaTUMBIE pEaKIluH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHM, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHWE U BOCCTAaHOBJIEHUE, AJUIOTPONUS,
aM(pOTEpPHOCTb, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAsS, METAJUIMYECKAs), KPUCTAJUIMYECKasl PelEéTKa, KOPPO3Hsi METAILJIOB,
CIUIaBBI; CKOPOCTh XMMHUYECKOUN peakinu, npeaenbHo gqomyctuMas konreHTpauus (I1/1K) Bemectna;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHA (CM. M. 1) U MPUMEHSATH 3TU TMOHATUS MPU ONUCAHUU
BEIIECTB U UX MPEBpaICHUM;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHHSI (JOPMYJT BEILIECTB U YPABHEHUN XUMUYECKUX PEaKIUi;

4) onpedensimob BAIGHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKHUX JJIEMEHTOB B COEIMHEHMSIX PA3JIUYHOIO COCTaBa;
NPUHAJIEKHOCTH BEIIECTB K ONPEAEIEHHOMY KJIacCy COeAMHEHM o (GopMyaM; BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJUTMYecKasi) B HEOPTaHMYECKUX COCTMHEHUSX; 3apsil MOHA TI0 XUMHYECKOU (hOpMyIie; XapaKTep CPelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUM, TUI KPUCTAITUIMYECKOU PEIETKH KOHKPETHOTO BEIECTBA;

5) packpvieams cmoica llepuoanueckoro 3akona J[. M. MenpaeneeBa U JE€MOHCTPUPOBATH €r0 MOHUMAHHE: OMUCHIBATH U
xapakTepu3oBaTh TabmuuHyro (opmy Ileproamdeckoil CHCTEMBl XWMHYECKHX OJJIEMEHTOB: pa3iudaTh IOHATHS «TJIaBHAS
noarpymnma (A-rpynmna)» u «mnobounas noarpymmna (b-rpymnmna)y, Maabie 1 O0JIbIINE TEPUOIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIC
MMEIOTCS B IEPUONYECKOM TaOTUIIE, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKUX DJIIEMEHTOB (COCTaB U 3apsijl
aJ1pa, 00111ee YUCIIO JIEKTPOHOB U PaCHpPEIEICHUE UX M0 AIEKTPOHHBIM CJIOSIM); OOBACHATH 0011IMe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB U UX COCIMHEHUI B MpeJenax MajblX IEPUOI0B U TJIABHBIX MOATPYNI C YYETOM CTPOSHHS UX aTOMOB;



6) kraccuguyuposamv XUMUYECKUE DJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMHUUYECKHE peakiuu (10 YHUCIy U COCTaBy
yYacCTBYIOIIUX B PEAKLIUU BEILIECTB, M0 TEMIOBOMY 3(PGEKTyY, 0 U3MEHEHHUIO CTETIEHEW OKUCIIEHUS XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATh) OO0IME M chenupUUecKue XHWMHYECKUE CBOWCTBA IMPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEPKasi ONMMCAaHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIL;

8) cocmasnamb ypaBHEHUS IEKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, IIeJI04ei U COJIe; TOJIHbIE U COKpAIEHHbIE YPaBHEHUS
peakiMii HOHHOTO OOMEHA; YpaBHEHUSI PEaKIMid, MOATBEPXKAAIOIMINX CYIIECTBOBAHUE T€HETHUECKOM CBSI3M MEXKIY BEIECTBAMMU
Pa3TUYHBIX KIJIACCOB;

9) packpwvieamv cyuHOCmb OKACTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN MOCPEACTBOM COCTABICHUS JIEKTPOHHOTO OanaHca
ATHUX PEAKLINM;

10) npoero3uposams CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOSHUST; BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX TPEBPAISHUN
B Pa3IUYHBIX YCIOBUSX;

11) gbiuucnsgsms OTHOCUTENHHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa I10
(dbopmysie COeIMHEHNUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI [0 YPABHEHHUIO XUMHUECKOW pEaKIIny;

12) cneoosams npaBuiiaM TMOJB30BAHMS XUMHUYECKOM TMOCYAOW U JAaOOpaTOpHBIM OOOpYJOBaHMEM, a TaKXKe IpaBUiiaM
oOpalieHusi ¢ BELECTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBIINOJHEHHUIO J1a0OpPaTOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);

13) nposooums peakiuu, NOATBEPKAAIOUIME KAUYeCTBEHHBIH COCTaB pA3JIMYHBIX BEILECTB: PACIO3HABaTh OMNBITHBIM IyTEM
XJIOpU-, OpOMHUI-, MOIUI-, KapOOHAT-, pocdat-, cunmkar-, cyibdar-, TMAPOKCUI-UOHBI, KATHOHBI AMMOHHUSI M MOHBI U3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

14) npumenssms OCHOBHBIC OIEpAllMA MBICIUTEILHON JEATEIPHOCTH — aHajdu3 M CHHTE3, CpaBHEHHWE, 0000IIeHue,
CUCTEMATHU3AIHIO, BBISIBJICHUE MPUINHHO-CIEACTBEHHBIX CBA3€H — JJI1 M3yYCHHs] CBOWCTB BEIIECTB U XMMHYECKUX PEAKIIHIA,
€CTECTBEHHO-HAYYHBIE METO b TO3HAHUS — HAOIIOCHUE, U3MEPEHUE, MOJCIIMPOBAHNE, SKCTICPUMEHT (PEaTbHBIA M MBICIICHHBIN ).



OcHOBHOE co/iep:KaHue Kypca
O01mas xapakTepuCcTUKA XMMHYECKHUX JJIEMEHTOB M XUMH4YeCKUX peakumid. (10 4)
XapakTepuCcTHKa 3JIEMEHTA IO €T0 NoJIokeHuo B [Ieprnoanyeckoil cucteMe xumuueckux 3neMeHToB . 1. Menneneesa. CBolicTBa
OKCHUJOB, KUCJIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU DJICKTPOJIUTUUECKON JUCCOLMAIIMN U OKUCIICHUS-BOCCTaHOBIEHUS. [loHsITHE
0 TIEPEXO0IHBIX JIeMeHTaX. AM(OoTepHOCTD. [ 'eHeTHUECKHit psijl mepexoaHoro deMenTa. [lepuoauyeckuii 3akoH u [lepuoanueckas
cucremMa XuMu4eckux anemMeHToB [[. M. Menneneesa. Xumudeckass opraHus3anys )KUBOW M HEXKMBOM NPUPOJbI. XUMHUYECKUN
COCTaB fAJIpa, MAHTUM W 3E€MHOU KOpbl. XMMHUUYECKHUE DJIEMEHTHI B KJIETKAX YXMUBBIX OPraHU3MOB. Makpo- U MUKPOIJIEMEHTHI.
O06o001meHne CBeIeHUH 0 XUMUYECKNX peaknuax. Kmaccudukamus XUMIUYECKUX PEaKINil 0 pa3IuYHbIM MTPU3HAKAM: «UHUCIIO U
COCTaB PEArupyromux U 00Pa3yroIINXCsl BEMIECTBY, «TETUIOBON 3(P(hEKT», «HAMPABICHUE», «U3MEHEHUE CTETICHEH OKHMCIICHUS
AJIIEMEHTOB, 00Pa3YIOIINX PEarnpyronue BemecTBay, «(hazay, «MCIoIbp30BaHNe KaTanu3aropay. [IoHSITHE 0 CKOPOCTH XUMUYECKOM
peakimu. GaKkTOPHI, BAUSIONINE HA CKOPOCTh XUMHUUYECKHX peaknuid. Karamuszatops! n karanus. UHTHOUTOpEl. AHTHOKCHIAHTHI.
JdeMoHcTpanuu.
Paznuunsie hopmel Tabnuiel 1. Y. MennaeneeBa. Mojenn aToMoB 3JIeMEHTOB 1—3-ro mepuoaoB. Mojienb CTpOCHHUS 3€MHOTO
mapa (rmonepeyHslil pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIIUU OT MPHUPOJIbI Pearupyrolux BeleCTB. 3aBUCUMOCTh
CKOPOCTH XHMHWYECKON pEaKIMU OT KOHIEHTPALMU PEArupyrolinX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT
IJIOMIAIA CONMPUKOCHOBEHUS PEarupyrolnuX BEIIeCTB («KHUIAIIUKM CII0»). 3aBUCUMOCTh CKOPOCTH XHMHYECKON pEakiuH OT
TeMIepaTyphbl pearupyromux BemecTB. [ OMOreHHbIN U TeTepOreHHbIN KaTaau3bl. depMeHTaTUBHBIN KaTtanu3. THrubupoBanue.
JlabopaTopHbIe ONBITHI.
1. [TonyyeHnue ruipokcua MHKA U UCCIIET0OBAHUE €TO CBOWCTB.
2. MopenupoBanue noctpoenus [lepuonnueckoii cucreMbl Xumuueckux 3iemenToB J[. . Menzaeneesa.
3. 3ameleHue xeae30M Meau B pactBope cynbdara meau (11).
4. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEakiMu OT MPUPOJIbl PEAruPYIONIMX BEIECTB HA MPUMEPE B3aUMOJACHCTBUS KHUCIOT C
MeTajlJIaMH.
5. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIMU OT KOHIIEHTPAMU PEarupyrolyX BEIIECTB Ha MPUMEPE B3aUMOACHCTBUS IIMHKA
C COJISTHOM KHCJIOTOM Pa3IMYHON KOHIEHTPALUH.
6. 3aBUCUMOCTh CKOPOCTU XMUMHUYECKON PEAKIIMU OT IUIOIIA I COMPUKOCHOBEHUS PEArNPYIOIINX BEILIECTB.
7. MonenupoBaHue «KHUISILIETO CIOS».



8. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM pEaKLIMU OT TEMIIEPATYPhl pEArHPYIOLINX BEIIECTB HA TPUMEPE B3aNMOICHCTBUS OKCUIA
menu (IT) ¢ pacTBOpoM cepHOI KUCIIOTHI pa3IMYHON TeMIIEpaTypHhl.

9. Paznoxenue nepokcuaa BoJopoja ¢ moMolibo okcuaa mapranua (IV).

10. OOHapy:xeHue KaTanda3bl B MUIIEBBIX MTPOTYKTaX.

11. MarubupoBanre B3aUMOICUCTBUS KUCIOT C METAJUIAMHU YPOTPOITUHOM.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yuammiics 10JKeH ymems:

HCIIOJIB30BaTh MPU XAPAKTEPUCTUKE MTPEBPAILICHHUMN BEILIECTB MOHATHS: «XUMUYECKask pEaKIUsD», «PEAKIIUU COSTUHEHUS», «PEAKIIUN
PA3NIOKECHHS», «PEAKIUH OOMEHa», «PEeaKIMu 3aMENICHUs», «PEaKIuu HEUTpaTu3alum»y, «IK30TEPMHUUECKHE PEaKIINmy,
(QHJIOTEPMHUYECKHE PEAKIUN», «O0paTUMBIC pEaKIMN», «HEOOpAaTHMbIC pPEaKIUn», «OKHUCIUTEIHbHO-BOCCTAHOBUTEILHBIC
peaKkum», «rOMOTE€HHbIE PEAKIIUNY, TETEPOTCHHbIC PEAKLHNN», KATATUTUYECKUE PEAKIUN», «HEKATATUTUYECKHE PEaKIUn»,
«TETTOBOM 3(PHEKT XUMUUIECKON PEAKIINN», «CKOPOCTh XUMHUECKON PEAKIIUNY, KKATATU3aTOP»;

XapaKTepru30BaTh XUMHUYECKHE JJIEMEHThl |—3-TO0 mepHoJOB MO MX MOJIOKEHHIO B llepmoamyeckoil cucTEME XHMHYECKHUX
sanemeHToB J[. 1. MenaeneeBa: XuUMUYECKUAN 3HAK, IOPSIAKOBBIA HOMEp, MEPUOA, TPYyNNa, MOArPYyIIa, OTHOCUTEIbHAsT aTOMHAs
Macca, CTpO€HHE aToMa (3apsia sSApa, YUCIIO MPOTOHOB U HEUTPOHOB B SIIPE, 00IIIEe YKCIIO AIEKTPOHOB, pacipeiesieHre dJIEKTPOHOB
0 3JIEKTPOHHBIM CJIOSIM, TIPOCTOE BELIECTBO, (POpMYJIa, HA3BAHUE U THUII BBICILIETO OKCHUJIA U TUAPOKCHUIA, JIETYYETO BOJOPOAHOTO
coeMHEHUs (711 HEMETAILJIOB));

XapaKTepu30BaTh OOIIME XMMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUJIOB M THUJPOKCUIOB; MPUBOAUTH MPUMEPHI pPEaAKIUH,
NOJATBEPKIAAIOUIUX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THIPOKCUIOB;

JaBaTh XapaKTEPUCTUKY XMUMHUYECKUX PEAKIUA MO YHUCIYy U COCTaBY MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIUMU; TETJIIOBOMY
s dexTy; HarpaBICHUIO MPOTEKAHMS PEAKIINN; N3MEHEHHIO CTETICHEH OKUCIICHHS SJIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOJTHBIX
BEILIECTB; YYACTHIO KaTaIu3aTopa;

OOBSCHSTH U MPUBOAUTH MPUMEPHI BIHMSHUS HEKOTOPHIX (DAKTOPOB (TIpHUpOIa PEarupyronuX BEMIECTB, KOHIICHTPAIIHS BEIIECTB,
JaBJICHHE, TeMIlepaTypa, KaTaau3aTrop, MOBEPXHOCTh CONPUKOCHOBEHHUS PEAarupyroIIMX BELIECTB) HAa CKOPOCTh XMMHUYECKHX
pEeaKUunii;

HaAO0JII0IaTh U OMUCHIBATh YPABHEHUS PEaKMi MEXy BEIIeCTBAMH C OMOIIBI0 €CTECTBEHHOIO (PYCCKOT0 WJIM POJIHOTO) si3bIKa U
A3bIKA XUMHH;



IPOBOJIUTH OMBITHI, TOATBEPKIAOIIME XUMUUECKHUE CBOMCTBA aM(OTEPHBIX OKCUIOB U THMAPOKCUJIOB; 3aBUCUMOCTb CKOPOCTU
XUMHUYECKON peaklru OT pa3luyHbIX (PakTopoB (IpHUpOAA pearupyroulux BeEIIECTB, KOHUEHTpPALUs BEIIEeCTB, JaBJCHUE,
TeMIlepaTypa, KaTajau3aTop, MOBEPXHOCTh COIMPUKOCHOBEHUS PEArupyroIIuX BEIIECTB).

MertanpeaMeTHble pe3yJbTAThI 00yUYeHUsA

Ydaamuiics 10JI2KeH ymemb:

ONpEeNENsTh 1eJIb Y4eOHON AeSTENBHOCTH C TOMOIIBIO YUUTEINS U CAMOCTOSITENIbHO, UICKAaTh CPEACTBA €€ OCYIEeCTBIICHUS, paboTas
10 TUIaHY, CBEPATHh CBOU JCHCTBUS C IEJIbIO ¥ MPU HEOOXOIUMOCTH UCTIPABIISITH ONMTUOKHU C TIOMOIIBIO YUUTEIIS U CAMOCTOSTEILHO;
COCTAaBJISITh AHHOTALIMIO TEKCTA;

CO37aBaTh MOJIEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W TPEICTABICHWEM WX B MPOCTPAHCTBEHHO-
rpaduyecKoil UM 3HaKOBO-CHMBOJIMUYECKOH (opMe;

OTpeneNsaTh BUIbI KiIacCu(PUKauu (€CTECTBEHHYIO U NCKYCCTBEHHYIO);

OCYIIECTBIISITh MPSIMOE AEAYKTUBHOE TI0KA3aTEIbCTBO.

Tema 1. Metasuibl (14 u)+1p

[Tonoxenne meraiuioB B [lepruoanyeckon cucreme XuMuaeckux 35eMeHToB . . MenaeneeBa. MeTannuueckas KpUCTAIUIMYECKAs
penieTka U MeTaJyInyeckas Xxumudeckas cBa3b. OOmue (usndeckue cBoiictBa MeTamioB. CIuiaBbl, X CBOMCTBAa U 3HAYEHUE.
XHWMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJEH, & TAKKE B CBETE UX MOJIOKEHHS B DIIEKTPOXUMUYECKOM PSIIY HAPSIKEHUN
meTaioB. Kopposust MeTaiioB 1 ciocodbl 60pb0bI ¢ Hel. MeTambl B ipupoje. O0ume crnocoObl UX MOTyYeHHUS.

O0masi XapakTepuCcTHKA MIEJ0YHBIX MeTaJLU10B. Metamel B npupojie. O0ume crnocoObl ux noixydenus. CTpoeHre aTOMOB.
[I{er0yHbBIE METAIIBI — MPOCTHIE BEIIECTBA. BaxkHelIlIne COEIMHEHUS IETIOYHBIX METANIOB — OKCHUbIL, THAPOKCHBI U COJIU
(xmopunel, KapOOHATHI, CYJb(ATHI, HUTPATHI), UX CBONCTBA U MIPUMEHEHUE B HAPOTHOM X03siicTBe. KanuitHeie ynoOpeHus.
OO0mas xapakTepUCTHKA 3JIEMEHTOB IJIaBHOi noaArpynnsl 11 rpynmsi.

Crpoenue atomoB. lllenoyHo3eMeNbHbBIE METAIBl — MPOCTbIE BEHIECTBA. BakHeilllne COoeNUMHEHUs IIeI0YHO3EMENIbHBIX
METaJUIOB — OKCH/IBI, TUAPOKCUIIBI U COJTH (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyIb(}aThl, GocdaThl), NX CBONCTBA U TPUMEHEHHE B
HapOJHOM XO3SI1CTBE.

ANIOMUHMH.

Ctpoenue aToma, PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemecTa. CoeqMHEHNs allFOMUHUS — OKCHJT U TUAPOKCU]T, UX
amdorepHblii xapaktep. Baxxneimue conu anomunus. [IpumMeHeHne alloOMUHNS U €r0 COSTMHECHU.

Kene3o.

Crpoenue aToMa, pU3MIECKHE U XMMHYECKHE CBOMCTBA POCTOro BemecTna. I enernueckue psaasl Fe'? u Fe™.



Baxwueiimue conu xene3a. 3HaUCHUE KeJe3a U €ro COeAMHEHNUN I PUPOIbI 1 HAPOJAHOTO X031 CTBA.

JdeMoHcTpanuu.

OOpasipl METOYHbIX U HIEJIOYHO3EMENBHBIX MeTa/uioB. O0pasiibl crijiaBoB. B3auMozeiicTBue HaTpusi, TUTUS U KaJbIHUS C BOJOM.
B3anmoneiicTBre HATpUsl U MardHus ¢ KUCI0poAoM. BzanmoneiicTBre MeTaiioB ¢ HeMeTauiamu. [lomydenne ruIpoOKCHUIOB XKene3a
(I1) u (III).

JlabopaTopHbIe ONBITHI.

12. B3aumoeiicTBUE pacTBOPOB KUCIOT U COJIEN C METaJIJIaMHU.

13. O3HakoMIIEHHE C pyJaMH Kelie3a.

14. OxpammBaHue MIAMEHU COISIMU IIETOYHBIX METAJIIOB.

15. ITonyueHue rugpoKCUAa KalblUs U UCCIETOBAHUE €0 CBOMCTB.

16. ITonmyueHnue rugpoKCUAa aTFOMUHUS U UCCIIEJOBAHUE EI0 CBOMCTB.

17. B3aumoeicTBHE Kefe3a ¢ CONSTHOM KUCIOTOM.

18. [Tonyuenue ruapokcuaos xenesa (I1) u (II1) u u3yuenune ux cBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Ydaamuiics 10JI7KeH ymMemb:

UCIIOJIb30BaTh MPH XapaKTEPUCTUKE METAJJIOB U UX COEAMHEHUN MTOHATHS: «METAJUIBD, «Psii AKTUBHOCTH METAJLIOBY, «IIEJIOYHbIC
METAJUIbD), «IIETOYHO3EMEIIbHBIE METAJUIbDY, HMCIIOJIB30BATh HMX IPU XapPAKTEPUCTUKE METAJUIOB; JaBaThb XapaKTEPUCTUKY
XUMHUYECKUX AJIEMEHTOB-METAJUIOB (IENOYHBIX METAJIOB, MarHus, KaJblMs, aJIOMUHUSA, >KeJe3a) MO HUX IOJIOKEHUIO B
ITepuoauueckoii cucreme xumuueckux anemeHToB J[. . MenaeneeBa (XUMUYECKUM 3HAK, MOPSIKOBBIM HOMEp, MEPUOJI, TPYIIIAa,
MOATPYIIA, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOEHUE aToMa (3apsij sapa, YUCIO MPOTOHOB U HEUTPOHOB B sANIpe, 00IIIee YHCIIO
AJIEKTPOHOB, PACTIPEICICHUE SJECKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (pOopMysia, Ha3BaHUE W THUIT BBICIIETO
OKCH/JIa U TUJPOKCUIA);

HAa3bIBATh COSAUHEHUS METAJUIOB U COCTABIIATH MX (POPMYIIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHUE, 00mHe (PU3NIECKUE M XUMUUECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIIOB;

OOBSCHSITH 3aBHCUMOCTh CBOWCTB (WJIM MPE/ICKa3bIBaTh CBOWCTBA) XUMUUYECKHUX DJIEMEHTOB-METAIUIOB (PanyC, METAUIMUECKHE
CBOMCTBA 3JIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEAMHEHUMN (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHUIOB W THUIPOKCHIOB, OKHCIHTEIbHO-BOCCTAHOBHUTENIbHBIE CBOWMCTBA) OT TIOJIOKEHHS B
[Tepnoanueckon cucreme xumuueckux aneMeHToB . 1. Menpaeneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA METAJIJIOB C IIOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U S13bIKA XUMMUU;



COCTaBIIATh MOJIEKYJIIPHBIE YPABHEHHUSI PEAKLIUAN, XapaKTEPU3YIOLIMX XUMUYECKHE CBOMCTBA METAJIJIOB M UX COCTMHEHUH, a TAKKE
AIEKTPOHHBIE YPABHEHUSI POLIECCOB OKUCIEHUA-BOCCTAHOBJIECHUS,

YPaBHEHHS 3JIEKTPOIUTUYECKON TUCCOLIMALIMN; MOJIEKYJISIPHBIE, TIOJIHBIE U COKPALLIEHHBIE HOHHBIE YPABHEHUS PEAKLIAN C y4aCTUEM
AIEKTPOIUTOB;

YCTaHABIIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy CTPOCHHEM aTOMa, XMMHUYECKOW CBA3bIO, THUIIOM KPUCTAILUIMYECKOU
PELIEeTKH METANIOB U UX COCMHEHUHN, X OOIMMH (PU3NYECKUMHU U XUMUYECKHUMU CBOMCTBAMU;

OMUCHIBATh XMMUYECKHE CBOMCTBA MIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIOB, a TAK)KE AJIIOMUHMUS U JKeJie3a U UX COeIMHEHUN
C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHSITh, HAOJIOMAaTh M OMHUCHIBATH XUMHUYECKHAN OSKCIEPUMEHT IO PACMO3HABAHUIO BAXKHEWUIUX KATHOHOB METAJIJIOB,
TUAPOKCU-UOHOB,;

AKCIIEPUMEHTAIBHO HCCIEA0BAThH CBOMCTBA METAJUIOB M MX COCAWHECHUM, pEIIaTh JKCIEPUMEHTAJbHBIE 3aJayd 10 TEME
«Metannby;

OMKCHIBATH XUMUYECKHUI SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U S13bIKA XUMUU;

IPOBOJUTH PACUYETHI IO XUMUYECKUM (HOpPMYJIaM U YPaBHEHUSAM Peakluid, MPOTEKAOMIMX C Y4aCTHEM METAJIIIOB U UX COSAMHEHHI.
MertanpeaMeTHble pe3yJIbTAThI 00yUYeHUsA

Y4aamuiics 10JI2KeH ymMemb:

paboTaTh MO COCTaBICHHOMY IUIaHy, UCIIOJIb3Ysl Hapsly ¢ OCHOBHBIMU U JIONOJIHUTEIbHBIE CPEACTBA (CIIPABOYHYIO JIUTEPATYPY,
cioxuble npubopsl, cpeactsa UKT); ¢ momonipio yuurtens oTOMparh JUisl pelieHus y4eOHbIX 3a7ad HeOOXOAMMBIE CIOBapH,
SHUHUKJIONEANH, CIPABOYHUKH, dJIEKTPOHHBIE JUCKHU;

COTIOCTaBIIATh U OTOMPATh WH(POPMAINIO, TOJYUYCHHYIO U3 PA3IUYHBIX UCTOYHUKOB (CIOBapH, SHIUKIIONEIUHU, CIIPABOYHUKH,
ANEKTPOHHBIE AUCKH, CeTh IHTEepHET);

MPEACTABISATh HHPOPMAIIUIO B BUIE TAOJIHUII, CXeM, OITOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ mpumeHenrueM cpeacts UKT;
0(OPMIISITH CBOM MBICIIH B YCTHOW M TUCBMEHHOW PEYU C YUETOM CBOMX YUE€OHBIX U KU3HECHHBIX PEUEBBIX CUTYyAINi, B TOM YHUCIIC
¢ npumenenueM cpeacts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYILIECTBIIAThH JOKa3aTEIBCTBO OT IPOTUBHOTO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTa/UI0B U MX coeaquHeHn (2 4)+1p

1. OcyuiecTBieHne HENOYKH XUMUYECKHUX ITPEBPAILICHUN.

2. IlonydyeHue u CBOMCTBA COCIUHEHU METAJIJIOB.



3.DKCrepuMEHTAIbHBIC 3a/1a4M 110 PACIIO3HABAHUIO U MOJYUYECHUIO COEAUHEHUN METAIIJIOB.

IIpeaMeTHbIE pe3yabTATHI 00y4YeHUS

Y4aamuiics 10JIKeH ymemb:

oOpaiarbcsi ¢ J1aboOpaTOpHBIM O0OPYJOBAHMEM M HarpeBaTeIbHBIMUA IMPUOOpaMU B COOTBETCTBHUU C MpaBUJIaMH TEXHHUKHU
0e30MacHOCTH;

HaO0II0/1aTh 32 CBOMCTBAMU METAJIOB U UX COCAMHEHUN U SIBJICHUSMH, POUCXOASAIUMU C HUMU;

ONUCHIBATh XUMHUYECKUM SKCIIEPUMEHT C MOMOILBbI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JeJIaTh BBIBOJIBI IO PE3YJIbTATaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHblie pe3yJbTAThI 00yUeHHUs

Yuammiics 10JIKeH ymems:

OTIpeeNATh, HCXOA U3 yueOHOM 3a7a4r, HEOOXOAMMOCTh HCIIOIb30BaHs HAOIIOICHUS UITH YKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OO6mas xapakTepucThKa HEMETaJUIoOB: moJjiokeHue B Ilepuoamyeckoil cucreme xumudeckux snemeHToB J[. M. Menneneena,
OCOOCHHOCTH CTPOCHHSI aTOMOB, 3JIEKTpooTpuliarelbHOCTh (D0) Kak Mmepa «HeMeTammdHocThy, psia 0. Kpucramudyeckoe
CTPOEHUE HEMETAJIOB — MPOCTHIX BEIIECTB. AJioTponusd. Pu3nyeckue CBOMCTBA HEMETAIOB. OTHOCUTENBHOCTh IMOHSITHH
«METaJllI» U «KHEeMETaJLD».

Boaopoa. ITonoxenne Bonopoaa B Ilepuognueckoit cucreme xumuyeckux snemeHToB JI. 1. MenaeneeBa. CTpoeHue aroma u
MOJIEKYJIbl. DU3UUECKHE U XMMUUECKHE CBOMCTBA BOJAOPO/IA, €0 MOJTYyYeHHUE U MPUMEHEHHE.

Bona.

Ctpoenue mousekyibl. Bogoponnas xumudeckas cBsizb. Gusnyeckue cBoiicTBa BOAbl. AHOMAIMU CBOMCTB BOABL. ['MapodunsHbIe
U ruJipooOHbIe BeliecTBa. XUMUYECKUE CBOMCTBA BOAbL. KpyroBopot Bobl B ipupoje. Bomoounctka. Aspanus Bojbl. beIToBbIE
¢bunpTpsl. MuHepasibHbie BObL. JUCTUIIIIMPOBAaHHAS BOJIA, €€ MOJYyYE€HUE U TPUMEHEHUE.

O01mas xapakTepucTHKA rajoreHoB.

Crpoenue atoMoB. ITpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHHS TaJIOT€HOB, X CBOMCTBA.

Kpatkue cegenus o xjope, Opome, prope u ioae. [IpumeHeHre ranoreHoB 1 UX COeAMHEHUN B HAPOJHOM XO3sIHICTBeE.

Cepa.

CtpoeHue atoMa, aJuTOTPONHs, CBOMCTBA M MPpUMEHEeHHE pombuueckoii cepbl. Okcunbl cepol (IV) u (VI), ux momydyeHue, cBolicTBa
u npumeHenue. CepHasi KHCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM X03sicTBe. [I[pOM3BOACTBO CEPHON KHCIIOTHI.

A3sor.



CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BelllecTBa. AMMHAK, CTPOEHUE, CBOIMCTBA, MojydyeHue u npumenenue. Conu
aMMOHMSI, MX cBo¥cTBa U npuMmeHeHue. Okcusl azota (I1) u (IV).

A30THasi KMCIIOTa, €€ CBOMCTBAa U MpuUMeHeHHe. HuTpatbl U HUTPUTHI, podsieMa MX COJEpPKaHUS B CEIbCKOXO3SMCTBEHHOM
OPOAYKIMU. A30THBIE YI0OpEHUS.

Dochop.

Ctpoenue aTroMa, aJlJIOTponus, CBocTBa O6enoro u kpacHoro ¢ocdopa, ux npumernenre. OCHOBHbIE COeIMHEHU: OKcul hochopa
(V) u oprodochopnas xkucnora, pocharer. DochopHbie ynoopeHus.

Yraepon.

CtpoeHue aToma, aJutoTpoIHs, CBoMcTBa Moaudukanmii, mpumeHenue. Oxcuast yraepoza (II) u (IV), ux cBoiicTBa 1 mpuMeHEHHE.
KapOGonatsl: KaJbIUT, CO/TA, TTOTAIIL, UX 3HAYECHUE B IPUPOJIC U KU3HU YETIOBEKA.

Kpemuni.

CrpoeHne atoma, KpPUCTAUIMYECKUA KpPEeMHHUH, ero cBoictBa M npumeHeHue. Oxkcup kpemuus (IV), ero mnpupoansie
pa3HOBUIHOCTH. CuiMKaThl. 3HAUY€HHE COEAMHEHUM KpeMHHS B >KMBOM W HexuBol mnpupoje. [loHsTHe O cuIMKaTHON
IPOMBIIIIEHHOCTH.

JdeMoHcTpanuu.

OO0pasipl TAIOTEHOB — MPOCTHIX BellecTB. B3anMoeiicTBre rajloreHoB ¢ HaTpueM, ¢ allfoMuHueM. BriTecHeHne xiopoM Gpoma
WIA MOoJa W3 PpACTBOPOB HX coJyiedM. B3aumopencTBue cepbl C METaUlaMd, BOAOPOAOM M KHUCIOpPOAOM. B3ammopenctBue
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ Me/ibto. [lorioienue yriem pacTBOPEHHBIX BEIIECTB WK Ia30B. BoccranoBnenue meau
u3 ee okcuzaa yriaem. OOpasibl IPUPOIHBIX COEAMHEHUN XJIopa, cepbl, hochopa, yriepoaa, kpemuus. OOpasiibl BAXKHEUIIUX IS
HApOIHOTO X03sCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, PochaTroB. OOpa3Ibl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopaTopHble ONBITHI.

19. Ilonyuenue u pacro3HaBaHUE BOJIOPOJA.

20. MccnenoBaHue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

21.PacTBopeHune nepmMaHranara Kajius WM MEIHOTO Kyllopoca B BOJE.

22. I'mnpatarus 06e3BokeHHOTO cynbdara meau (11).

23. V3roToBiieHue TUIICOBOTO OTIEYaTKA.

24. O3HaKOMJICHUE C KOJUICKIIMEH OBITOBBIX (DUIIBTPOB.

25. O3HaKOMJIEHHE C COCTABOM MUHEPAIbHOU BOIBI.

26. KauecTBeHHas peakivsi Ha raJIoT€HU/1-MOHBI.



27. Ilomy4yeHue 1 pacrio3HaBaHUE KUCIOPOAA.

28. 'openue cepsl Ha BO3AyXE U B KUCIOPOJIE.

29.CBoiicTBa pa30aBICHHOW CEPHOU KUCIIOTHI.

30. M3yueHune CBOMCTB aMMHUaKa.

31. Pacno3HaBanue coneil aMMOHHS.

32. CpoiicTBa pa30aBIeHHON a30THOU KUCIIOTHI.

33. B3aumoeiicTBrE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTHI C MEJIbIO.

34. T'openue ¢ocdopa HA BO3TYyXE U B KUCIOPO/IE.

35. PacnioznaBanue ocgaros.

36. 'openue yrist B KUCIOPOJE.

37. IlonydyeHue yroibHOM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

38. Ilepexoa kapOOHATOB B THUAPOKAPOOHATHI.

39. Paznoxxenue rugpokapOoHaTa HaTpHUsl.

40. ITonydyeHue KpEMHEBOM KHUCJIOTHI U U3YUYECHUE €€ CBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yaamuiics 10JIKeH ymemb:

UCIIOJb30BaTh NPU XAPAKTEPUCTUKE METAUIOB M HMX COCOUHEHHU MOHATHUS: «HEMETAJUIb», «TraJIOTE€HBI», «aJUIOTPOITHBIE
BUJIOM3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbD), «IIOCTOSHHASI KECTKOCTh BOJbD», «00Ias >KECTKOCTb
BOJbI»;

JaBaTh XapaKTEPUCTHKY XUMHUYECKHX DJIEMEHTOB-HEMETAUIOB (BOJOPOJA, TAJOTEHOB, KHCIOPOJa, Cepbl, a3oTa, (ocdopa,
yriiepoja, KpeMHUs) o uX mnoJioxkeHuto B [lepuoauueckoii cucteme xumuueckux nnemeHToB [[. M. MeHneneeBa (XUMUYECKUA
3HaK, MOPSAJIKOBBI HOMEp, MEPUOJ, TPYyIINa, NOArPYyNNa, OTHOCUTEIbHASI aTOMHAas Macca, CTPOCHHE aToMma (3apsij sapa, YUCIo
MIPOTOHOB W HEUTPOHOB B sjpe, 00IIee YUCIIO SJIEKTPOHOB, PACTIPEICICHHUE DJICKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), TPOCTOE
BEIECTBO, (pOopMyIia, HA3BaHKE U TUII BBICIIIETO OKCHA U THIPOKCHUIA, (DOpPMYyJia U XapaKTep JIETY4eTr0 BOJOPOTHOTO COCTMHEHHS ),
Ha3bIBATh COSAMHEHUS HEMETAJUIOB U COCTABIIATH MX (POPMYJIIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTpOEHHUE, o01ue (PU3NUYECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM TMPEACKA3blBaTh CBOMCTBA) XUMHUYECKHUX AJIIEMEHTOB-HEMETAIJIOB (panuyc,
HEMETaJUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMblX HMH
COCIMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBAa BBICHIMX OKCHJOB M THAPOKCHUIIOB, JIETYYUX BOJOPOJHBIX COEAMHEHH,



OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT mosioxkeHuss B llepuonnueckoit cucreme xumuueckux snemeHtoB . U.
Menpeneena;

OMKCHIBATH OOIIME XMMUYECKHE CBOWCTBA HEMETAJJIOB C MOMOIIbIO €CTECTBEHHOIO (PYCCKOrO WJIM POJHOTO) SI3bIKA M SI3bIKA
XUMUH;

COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEAKIUN, XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA HEMETANIOB M UX COCJUHEHUH, a
TaK)Ke JIEKTPOHHBIE YPABHEHUS IPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS;

YpaBHEHHUS SJIEKTPOTUTHUECKOHN JUCCOLMAIIIHN; MOJIEKYJISIPHBIE, IIOJHBIE U COKPAIllEHHbIE HOHHBIE YPaBHEHHSI PEAKIIHM C yyacTHEM
AIIEKTPOJIUTOB,;

YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOCHHEM aToMa, XUMHYECKON CBA3bIO, TUIOM KPHUCTAJUIMYECKOM
PEIIETKH HEMETAJIOB U UX COSAMHEHUMN, X OOUUMHI (PU3NYECKUMHU U XUMHUYECKHMH CBOHCTBAMU;

OTMUCHIBATh XMMHUYECKHE CBOMCTBA BOAOPOA, TaJIOr€HOB, KHCIOPOa, Cepbl, a30Ta, pocdopa, rpadura, anMasza, KpeMHUS U UX
COEIMHEHHI C MOMOILBIO €CTECTBEHHOT'O (PYCCKOIO MM POAHOTO) A3bIKA U SI3bIKA XUMUU;

OMKCHIBATH CIIOCOOBI YCTPAHEHHUS KECTKOCTH BOBI U BBIIOJIHATH COOTBETCTBYIOIIMN UM XUMHUYECKUIN IKCIIEPUMEHT;

BBITIOJIHATH, HAOMIO/IaTh U ONMKCHIBATh XUMHUYECKUI HKCIIEPUMEHT 10 PACIO3HABAHUIO MOHOB BOJOPOAA M aMMOHHUS, Cyibdart-,
KapOoHaT-, cuiaukar-, pocdar-, Xxaopua-, 6OpoOMHI-, HOIUI-UOHOB;

HKCIIEPUMEHTAJILHO HCCJIEI0BATh CBOMCTBA METAJIOB W HMX COEIWHEHUMW, peliaTh SKCIEPUMEHTAJIbHBIE 3a/Jaud 10 TeMe
«Hemeramnsy;

OMKCHIBATH XUMUUYECKHUI SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U S13bIKA XUMMUU;

IPOBOJUTH pPACUEThl MO XUMHUYECKUM (GopMyjiaM M YpaBHEHHUSM peEaKIMii, MPOTEKaloUUX C YYaCTHEM HEMETAIOB U HX
COCIMHEHU.

MeTtanpeameTHble pe3yJbTaThl 00y4eHUs

Yyammiics 10JIKeH ymems:

OpraHMU30BBIBATH YU€OHOE B3aMMOACHCTBHE B IpyNIe (pacnpeensaTh PO, JOrOBapUBaThCA APYT C APYTOM H T. 11.);

MpeIBUETh (POTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUH;

MOHMMATD MIPUUMHBI CBOETO HEYyCIleXa U HaXOJUTh CIIOCOOBI BHIXOJIa U3 3TOM CUTYAIIHH;

B JIAJIOTE C YYUTEJIEM YUUTHCS BbIPA0ATHIBATH KPUTEPHUH OLICHKU U OTIPEJENISTh CTENEHb YCIEITHOCTH BBITIOJHEHHUS CBOEH pabOThI
1 pabOThI BCEX, UCXO/I U3 UMEIOIIMUXCSl KPUTEPUEB, COBEPILIEHCTBOBATH KPUTEPUH OLIEHKH M TI0JIb30BAThCSl UMU B XOJ1€ OLIEHKH U
CaMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYSI €€;



NOATBEPKJATh ApPTYMEHTHI (haKTaMHu;

KPUTHUYHO OTHOCUTBHCA K CBOEMY MHEHMUIO;

CIIylIaTh APYTUX, IBITAThCS MPUHUMATD IPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJISITH pedepar mo ornpeaesieHHon hopme;

OCYILECTBJISITh KOCBEHHOE Pa3/IeIMTEIbHOE JOKA3aTEIbCTBO.

Tema 4. IIpaktukym 2. CBoiicTBa coeAMHEHNH HEMETAJLIOB (3 1)

4. DkcnepuMeHTallbHbIE 3a7auu 1o Teme «lloarpynna kuciopoaar.

5. DkcnepuMeHTanbHbIe 3a1auu 1o TeMe «[loarpymnmsl a3ota u yriepoaay.

6. [Tonyuenue, coOnpanue M pacro3HaBaHUE Ta30B.

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUSA

Yyammics 10JKeH ymema.

oOpamarheCcsi ¢ Ja0OpaTOpHBIM OOOPYJOBAaHMEM M HArpeBaTEIbHBIMU MNPUOOPAMH B COOTBETCTBUU C TPABWIAMH TEXHUKH
0e30MacHOCTH;

HaA0JII0/1aTh 32 CBOMCTBAMU HEMETAJUIOB U UX COCIMHEHUN U SBIICHUSIMHU, IPOUCXOISIIMMU C HUMU;

OMKCHIBATH XUMUYECKHUI SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMMUU;

JienaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yJIbTAThI 00yUYeHUsA

Ydaamuiics 10JIKeH ymems.

ONpeNeNsTh, UCXOA U3 yueOHOH 3a7auK, HEOOXOAMMOCTh UCTIOIb30BaHMS HAOMIOIEHUS UITU YKCIIEPUMEHTA.

Tema 5. O0001meHre 3HAHMIT 10 XUMHUM 32 KypPC OCHOBHOM mKo0JibI. [logroroska

K rocyaapcrBeHHou ntorooii arrecranuu (F'MA) (10 1)

[Tepunoanueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3neMeHToB J[. . MenneneeBa. @u3nyecKuii CMbICI TOPSAKOBOTO
HOMeEpa 3JIEMEHTa, HOMEPOB MEPHUOJIa U TPYNIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX COEAMHEHUN B IEPUOaaxX
Y TpyIIax B CBETE MPEJCTABICHUI O CTPOEHUHU aTOMOB 3JIEMEHTOB.

3HayeHue MEepUOJIMYECKOro 3aKoHa. BUIbl XMMUYECKUX CBA3EH U TUIbI KPUCTAIUIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOCHUS U
cBOMCTB BeulecTB. Knaccudukanuss XMMUYECKMX PEAKIUN MO Pa3IMYHbIM MpU3HAKaM (YHMCIO U COCTAB PEarupyrolmux U
00pa3yIoIUXCsl BEIECTB; HaTU4Ke



rpaHullbl pazaena ¢as; TerioBoi 3 PexT; u3MEHEHUe CTENEeHEeW OKUCICHUS aTOMOB; UCIIOJIB30BAaHNE KaTaJIu3aTopa; HaIpaBJieHHue
nporekanus). CKOPOCTh XUMHUYECKUX Peakiuil U (pakTopsl, Bausgionme Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIIUM U CITOCOOBI
CMEIIEHUS] XUMUYECKOT'O PAaBHOBECHS.

[Ipocthie U clOXHBIE BenlecTBa. MeTalibl U HeMETaIbl. ['eHeTuYecKkue psiapl MeTaia, HEeMETaljla U MEPEXOHOTO MeTalla.
OKcuapl U TUAPOKCUIBI (OCHOBAaHMS, KUCIOTHI, aM(pOTEpHBbIC THUIAPOKCHIBI), coiu. MX cocraB, knaccudukanus u oO0Iue
XMMHUYECKUE CBOMCTBA B CBETE TEOPUHU JICKTPOITUTUUECKON TUCCOIUALINH.

JINYHOCTHBIE Pe3yJIbTATHI 00yUeHHUs

Vuanuiics a10J1KeH:

3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUIECKHE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMHH W OOIIECTBA; JOCTKEHUS B 00JaCTH
XUMUU U KyJbTYPHBIC TPAIUIUH (B YaCTHOCTH, HAYYHBIE TPAJUIINH ) CBOCH CTPaHBI; OOIIEMHUPOBHIE JOCTIKEHUSI B 00JIACTH XUMHUH,
OCHOBHBIC TPHUHIIMIIBI W TPaBWia OTHOIIEHUS K MPHUPOJIE; OCHOBBI 30POBOTO 00pa3a XU3HH M 30pOBbecOeperaromniux
TEXHOJIOTUH;

npaBujia MOBEICHUS B YPE3BbIYAWHBIX CUTYaLMSX, CBA3aHHBIX C BO3JCHCTBHMEM pA3JMYHBIX BEILECTB, OCHOBHBIEC MpaBa M
00sI3aHHOCTH TpaKJaHWHA (B TOM YMCIIE Y4Yallerocs), CBSI3aHHBIE C JIMYHOCTHBIM, MNPO(ECCHOHAIBHBIM M KU3HECHHBIM
CaMOOTIPEICIICHUEM;

COITMAJILHYIO 3HAYUMOCTD U CoJiepkaHue MpodecCchii, CBI3aHHBIX C XUMHEH;

UCHBIMBIGAMb: YYBCTBO TOPJOCTH 332 POCCUUCKYIO XMUMHUYECKYI0O HAYKy M YBaXXCHHE K HUCTOPUM €€ Pa3BUTUS;, YBAKECHUE U
NPUHATHE TIOCTHXKEHUN XUMHUHU B MUPE; JTIOO0BH K MIPUPOJIC; YBAXKEHUE K OKPYKAIOIMIKUM (YUalTAMCS, YIUTEIISAIM, POJAUTENSIM U Ap.)
— YMETh CIYIIaTh U CJBIIIAThH MAPTHEPA, MPU3HABATH MPABO KaXJA0T0 HaA COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHHS C YYETOM
MO3ULHAN BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ACTETUUYECKHMX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U HX
MIPEBPAIICHHI; CAMOYBaKEHHE U AMOIIMOHATILHO-TIOJIOKUTEITLHOE OTHOIIICHHE K cebe;

npu3Hasamp: NEHHOCTH 3/I0POBbs (CBOETO U IPYTUX JIOJEH ); HEOOXOAMMOCTh CAMOBBIPAKEHHUS, CAMOPEATH3AIINHN, COIUATBHOTO
MPU3HAHUS,

0CO3HABAMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM MOCTYIIKAM U JACHCTBUSIM, OTBETCTBEHHOCTD 32 UX PE3YJIbTAThI;
TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BhIpaXXaTh U OTCTAUBATh CBOIO MO3UIMIO U KPUTUYHO OTHOCHUTHCSI K CBOMM MTOCTYIIKAM;
NPOAGIAMb: DKOJIOTHUYECKOE CO3HAHUE, JOOPOXKENaTeNIbHOCTh, JIOBEpUE M BHUMATEIBHOCTh K JIOJASIM, TOTOBHOCTH K
COTPYJIHUYECTBY M ApY>KOe, OKa3aHWIO TMOMOIIM TeM, KTO B HEH HYyKAaeTcs; 0OOOIIECHHBIN, YCTOMYMBBIN U M30MpaTeIbHbIN
MO3HABATEIbHBIN MHTEPEC, HHUIIMATUBY U JIFOOO3HATEIBHOCTh B M3YYEHUM MHpPaA BEIIECTB M PEaKIui; 1eJIeyCTPEMIICHHOCTh U



HACTOMYMBOCTh B JIOCTMIXKEHUU II€JIel, TOTOBHOCTh K MPEOJIOJICHUIO TPYIHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTH TO3HAHUS
IPUPOABI, HEOOXOIUMOCTH PA3yMHOTO MCIOJb30BaHUS JOCTUKEHUN HAYKU U TEXHOJIOTUH IS pa3BUTHUS OOIIECTBA;
ymemp: YCTAHABIMBATH CBSI3b MEXK]Y LI€JIbIO U3YUYECHHS] XUMHUU U TEM, JJII YEro OHa OCYIIECTBIISIETCS (MOTHBAMM); BBIMOJIHAThH
KOPPUTUPYIOIIYIO CaMOOIIEHKY, 3aKJIIOYAIONIYIOCs B KOHTPOJE 3a MPOLECCOM H3YYEHHS XMMHH U BHECEHUM HEOOXOJMMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TaraM M CIoco0am M3y4YeHUs Kypca XHMHH; BBIMOJHSITH PETPOCHEKTUBHYIO CaMOOIICHKY,
3aKJIFOYAONIYIOCSA B OLIEHKE IPOLIECCA M PE3yJIbTaTa U3yUeHUsI Kypca XMMHUHM OCHOBHOMW ILIKOJIbI, IOJIBEICHUN UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIbTATOB;
CTPOUTH KU3HEHHbIE M NPO(ECCHOHANBHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIHAIbHO-UCTOPUYECKUX, MOJUTHUYECKUX U
HPKOHOMUYECKUX YCIOBUMN; OCO3HABATh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBUE UX
IIPUHAMAEMBIM B XU3HU PELICHUSM; BECTU JHAJIOr Ha OCHOBE PABHOINPABHBIX OTHOLICHWM M B3aMMHOIO YBA)KCHUS; BBIICIATH
HPABCTBEHHBIH aCHEKT MOBEACHUSA U COOTHOCHUTH MOCTYNKH (CBOM U JAPYTUX JIIOJEH) M COOBITUS C MPHUHITHIMU ITHUYECKUMU
HOpPMaMH; B IIpeJeaax CBOMX BO3MOKHOCTEM IPOTUBOAECHUCTBOBATH AEHUCTBUAM M BIUSHMAM, IIPEACTABIIIOIIMM YIpO3y >KU3HH,
3JI0POBbIO U O€30MaCHOCTH JTUYHOCTU U OOIIECTBA.
Ilnanupyembie pe3yjbTaTbl 00yYeHUS:

BbInyCKHUK HAYYHUTCSH:

* OIIUCHIBATh CBOMCTBA TBEPABIX, )KUJKHUX, Ta3000pa3HbIX BEIIECTB, BHIJEISA UX CYIIECTBEHHBIE MPU3HAKY;

* XapaKTEPU30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI «aTOM», «MOJIEKYJIA», «XUMUUYECKUHN AIEMEHT», «IIPOCTOE BEILIECTBOY,
«CIJIOYKHOE BEILIECTBOY, «BAJIEHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

* 1300paXkaTh COCTAB MPOCTEUIINX BEUIECTB C MOMOILIHI0 XUMUYECKUX (POPMYJII U CYITHOCTh XUMHUYECKHX PEAKLIUN C TOMOIIBIO
XUMHAYECKUX YPABHEHNUN;

* BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacCChl BELIECTB, 4 TAK)KE MACCOBYIO JTOJII0 XMMUYECKOTO 3JIEMEHTA
B COCIMHEHUAX Il OLICHKU UX IPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCHUbl, OCHOBAHMS, KHCIIOTHI, COJIU;

* KJIaCCU(PUIMPOBATH OKCHUJIbl U OCHOBAHMSI 10 CBOMCTBAM, KMCJIOTHI U COJIA 110 COCTABY;

* N10JIb30BATHCS TAOOPATOPHBIM 000PYOBAHUEM U XMMHUYECKOU MOCYA0M;

* IPOBOJIUTh HECJIOXKHbIE XUMHUYECKHE OMNbITHI M HAOJIIOJEHUS 3a HM3MEHEHUSMH CBOMCTB BEIIECTB B IIPOLIECCE HUX
peBpallleHuit; COOII0AaTh MPaBUia TEXHUKU 0€30MaCHOCTH MPU MPOBEACHUN HAOIIOICHUN U OTIBITOB;



* pa3nnMyaTh HKCIEPUMEHTAILHO KUCIOTHl U HIEN0YH, MOJb3YsACh HHANKATOPAMH; OCO3HABAaTh HEOOXOAUMOCTb COOJIIOICHMS
Mep 0€30MaCHOCTU IPU OOPAILIEHNH C KUCIOTaMU U IIEJTI0YaMHU.

* pacKpbIBaTh CMBICI Nepuoanueckoro 3akoHa J[. . Menneneena;

* OIMMCBIBATh U XapaKTepU30BaTh TAOIUYHYIO POPMY NEPUOJUYECKON CUCTEMbI XUMUYECKUX DIIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SIJIEP U PACIIPEICIICHUE YUCIIA SJIEKTPOHOB MO JEKTPOHHBIM CJIOSIM aTOMOB XUMUYECKUX
AJIEMEHTOB MaJIbIX MEPUOIOB MEPUOANYECKON CUCTEMBI, a TAKKE KA U KaJbIUs;

* pa3nuyaTh BUIbI XUMUYECKON CBS3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYI0, KOBAICHTHYIO HETIOJSPHYIO U METAJTMIECKYIO;

* n300pakaTh JIEKTPOHHO-UOHHBIE (POPMYITBI BEIIECTB, 00PA30BAHHBIX XUMHUECKIUMH CBSI3SIMU Pa3HOTO BUA;

* BBISIBJISITH 3aBUCHMOCTD CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALTUICCKUX PEIMIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUTMYECKUX;

* XapaKTEePU30BaTh XUMUYECKUE PJIEMEHTBI U UX COCTMHECHUSI HA OCHOBE TTOJIOKEHUS DIIEMEHTOB B TIEPHOJUICCKOM CUCTEME U
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJMYECKOr0 3aKOHA M TEPUOJUYECKON CHUCTEMBI
xumuyeckux snemeHToB [l. . MenpeneeBa; * oObACHITh CyTh XMMHMUYECKHX MPOLECCOB M HUX MPUHIMIHAIBHOE OTIMYHE OT
(hU3nYECKUX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUSI XUMUUYECKUX PEAKIINIA;

* YCTAaHABIUBATh MPUHAICKHOCTh XUMHUYECKOW pEaklUu K ONpeneNEHHOMY THUITy MO OJHOMY M3 KJIacCU(UKAIMOHHBIX
NPU3HAKOB: 1) MO YMCITY M COCTAaBY UCXOJIHBIX BEILIECTB U MPOJYKTOB PeaKlnu (peakuu COeIUHEHUS, PA3TI0KEHMS, 3aMEIICHUS U
obMmeHa); 2) 10 BBIJICJICHUIO WM TOTJIOMICHUIO TEIJIOTHI (PEaKIUU AK30TEPMUYECKUE U SHIOTEPMUYECKHE); 3) IO U3MEHEHUIO
CTETICHEH OKWCJICHHS] XUMUYECKUX 3JIEMEHTOB (pEaKIMi OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIC); 4) M0 00paTUMOCTH Tpoliecca
(peakiuu oOpaTUMBbIE U HEOOPATUMBIC);

* COCTaBIISITh YPABHEHUS SJEKTPOJUTUYECKON TUCCOIMAIIUU KHCIIOT, IIEIOYEH, COJeH; MOJHbIE W COKpAIIEHHBIE MOHHBIE
ypaBHEHUS peakiuii 0OMEHa; ypaBHEHHS OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKITHI;

* MPOTHO3UPOBATH MPOAYKTHl XUMUUYECKUX PEaKuil mo ¢hopMmysam/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPEEISATh WCXOIHbBIE
BelecTBa 1o Gopmysam/Ha3BaHUSM MMPOTYKTOB PEAKIIHH;

* COCTaBJISITh YPABHEHUSI PEAKIIMM, COOTBETCTBYIOUIUX MOCIEIOBATENBHOCTU (IIEMOYKE») MPEBPAIICHUI HEOPTraHUYECKUX
BEILIECTB Pa3IMYHbIX KJIACCOB;

* BBISBJISITH B MPOLIECCE DKCIIEPUMEHTA MTPU3HAKH, CBUACTEIbCTBYIOIINE O MPOTEKAaHUU XUMHUYECKOU PEaKkiinu;

* IPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;



* ONPEAEIATh XapaKTep CPEAbl BOJHBIX PACTBOPOB KUCIOT U LIEIOYEN M0 U3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOAUTH KAYECTBEHHBIE PEAKIIMH, ITOJTBEPKAAIOIINE HAJIMUME B BOJIHBIX PACTBOPAX BELIECTB OTACIbHBIX HOHOB

* OINpeNEATh MPUHAIJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB K OJJTHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIN: METAJLJILI U HEMETAJLIbI,
OKCHJbI, OCHOBAHMUSI, KUCJIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* OMPEACNATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH ()OPMYITbI HEOPTAHUYECKUX COSAUHEHUH TI0 BaJICHTHOCTSIM U CTETICHSIM OKUCIICHHS SJIEMEHTOB, a TAaKXKe 3apsijam
HMOHOB, YKa3aHHBIM B Ta0JIMIIe PAaCTBOPUMOCTHU KHUCIIOT, OCHOBAHUM U COJICH;

* 00BICHATH 3aKOHOMEPHOCTH M3MEHEHUST (DU3UIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAUIOB M HEMETAILIOR)
Y UX BBICIIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOITNE XUMHIECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIN OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEPHbBIC ISl KAXJAOTO M3 KIACCOB HEOPTAaHWYECKUX BEIIECTB: KHUCIOT,
OCHOBaHUM, COJICH;

* IPUBOJIUTH MPUMEPHI PEAKIUM, MOATBEPKIAIONIMX XUMUYECKUE CBOMCTBA HEOPTraHMYECKUX BEIIECTB: OKCUAOB, KHUCIIOT,
OCHOBAHUM U COJICH;

* OMPEACNATh BEUIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIh B OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUX;

* COCTaBJISATh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN OaaHc (11 U3y4EHHBIX PeaKInii) 1o MPeIJIOKEHHBIM CXeMaM PeaKIInii;

* MPOBOJIUTH JTAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;

Buinycknuk noayuum 603M04HCHOCHD HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCA C BEUeCMBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCIb COONOEHUS NPABUIL IKOLOSUYECKU DE30NACHO20 NOBEOEeHUS 8 OKDYICaouell NpUpooHoU cpeoe;

* NOHUMAMb CMbICT U HE0OX0OUMOCMb COON0eHUs. NPeONnUCAHUL, NPeondsaemblX 6 UHCMPYKYUIX N0 UCHOIb308AHUIO
JleKapcmae, cpeocma Oblmoeol XumMuu u op.;

* UCNOIBb3068AMb NPUOOPEMEHHBLE KTOUEBble KOMNEMEHMHOCMU NPU 8bINOJIHEHUU UCCIEe008AMENbCKUX NPOEKMO8 N0 U3YYEHUIO
CB8OUCMB, CNOCOD08 NONYUEeHUS. U PACNO3HABAHUS BEUeCME,

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3YSl CPeOCmEa YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome
C meKcmamu y4eOHuKa u OONOJHUMENbHOU TUMepamypoil, CHpaBOUHbIMU MAOIUYAMU, NPOSABAAMb 2OMOBHOCHb K YEANCEHUIO UHOU
MOYKU 3PEHUsL NPU 0OCYIHCOEHUU Pe3VIbMAmO8 8bINOJIHEHHOU pabomul;



* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUeCTNBAX U XUMUUECKUX NPOYeCcax, KPUMU4ecku OMHOCUMbCS K NCeB0OHAYUHOU
ungopmayuu, HedoOPOCco8ecMHoU pexiame, Kacarowelucs UCNOIb308aHUSL PA3IUYHBIX 8eUeCms.

* 0CO3HABAMb 3HAYEHUE MeOPeMULeCKUX 3HaAHUL 0151 NPAKMUYECKOU 0essmelbHOCMU Yell08eKd,

* ONUCHIBAMb U3VUEHHBIE 00BEKMbL KAK CUCTNEeMbl, NPUMEHSSA I02UKY CUCTEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCTAX NEPUOOULECKOU CUCEMbL XUMUYECKUX INIeMeHMO8 0151 00bACHEHUS U NPEOBUOEHS.
CBOUICMB KOHKPEMHbIX 8elecms;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb HOCPEOCMBOM VelyOneHUs 3HAHULL 06 UCOPUU CIAHOBIEHUSL XUMUYECKOU
HAYKU, €€ OCHOBHLIX NOHAMULL, NEPUOOUYECKO20 3AKOHA KAK 0OHO20 U3 BANMCHEUUUX 3AKOHO8 NPUPOObl, A MAKHCE O COBPEMEHHBIX
OOCMUINCEHUAX HAYKU U MEXHUKU.

* cOCMasnams MOJeKYIAPHbIE U NOJIHbIE UOHHblE YPABHEHUSI NO COKPAWEHHBIM UOHHbIM YPAGHEHUAM,

* NPUBOOUMb NpUMEPbl  Pearkyuil, NOOMBEPHCOAIOWUX CYWECNBOBANHUE B3AUMOCBAZU MeHCOY OCHOBHLIMU KIACCAMU
Heop2aHuyecKux 6eujecms;

* NPOCHO3UPOBAMb PE3VIbIMAMbL 8030UCMBUSL PA3TUUHBIX DAKMOPO8 HA USMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyull,

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030€UCMBUSL PA3IUUHBIX (YAKMOPO8 HA CMeUeHUe XUMUYEeCKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUleCNE HA OCHOBE UX COCMABA U CIMPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCIb BeUieCm8d NPOSAGISAMb OKUCIUMENbHbIE UIU 80CCIAHOBUMENbHbIE CEOUCMEA C YUEMOM
cmenenel OKUCIeHUsL INEMEHMO8, 8X00AWUX 8 €20 COCMA8;

* BLIAGIAMb CYWECMBOBAHUE 2EHEMUYECKOU B3AUMOCE3U MeHCOY BeuyeCmeamu 8 psdy. Npocmoe eujecmso — OKCUO —
2UOPOKCUO — COJIb,;

* 0P2aHU306b16aMb, HNPOGOOUMb VUEHUYECKUEe NPOeKmbl NO UCCIeO08AHUI0 CBOUCME BeUecms, UMeIoWUX B6adiCHOe
npakmuyecKoe 3HayeHue.

Onucanue y4eO0HO-METOIMYECKOI0 U MATEPHATbHO-TEXHUYECKOI0 obecrevyeHust
Y4eOHO — MeTOAHYECKOE 00ecreyeHne
1 .IlpumepHast mporpaMmMa OCHOBHOTO 00111ero 00pa3oBaHus M0 XUMUHU (6a30BBIN YPOBEHb);
2.ABtopckas nporpamma O.C.I'abpuensna, coorBercTByomas OeaepanbHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY
CTaHIapTy OCHOBHOTO 001ero oopa3oBaHus U JOMylieHHass MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepammu
(O.C.I'abpuensn [Iporpamma Kypca xumuu i1 8-9 kitaccoB o01ieoopazoBarenbHbix yupexaenuii / O.C.I'abpuensH. — M.

Hpoda, 2016r.).



3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kHura yuurtens. Xumus. 9 k 1.. Meroaudeckoe nocodue. — M.: JIpoda,

2015r

4 Xumus. 9 k 11.: KonTposbHbie 1 nipoBepouHbie padoThl kK yueOHUKy O. C. N'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.

bepeskun, A. A. Ymakosa u np. — M.: [poda, 2018r.

5.I'abpuenan O. C., Ocmpoymog U. I'. Izyuaem xumuto B 9 k 11.: Jlunaktuaeckue Mmatepuansl. — M.: bauk mroc, 2016r.

6.1 abpuenan O. C., Auyxosa A. B. Pabouas tetpansb. 9 k 1. K yue6nuky O. C. I'abpuensna «Xumus. 9». — M.: JIpoda, 2018r.

7. abpuenan O. C., Bockobotinukosa H. Il. Xumus B Tectax, 3ajadax, ymnpaxHeHusx. 8— 9 ki.— M.: JIpoda, 2017r.
MaTtepunaibHoO-TeXHHYECKOe 00eclieyeHne:

Jns o0ydyeHMs] ydYallMXcsi OCHOBHOM IIKOJNBI B COOTBETCTBUU C TpeboBanusimu DenepanbHOro rocyaapCcTBEHHOTO
0o0pa30BaTeNbHOTO CTaHAApTa HEOOXOoAMMa peanu3alus AEITeIbHOCTHOTO monaxona. JleaTenbHOCTHBIM moaxon Tpedyer
MOCTOSIHHOM OIOPHI Ipoliecca 00y4eHHs XMMUU Ha IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, MPAKTUUECKUE 3aHATUS U J1a0OpaTOPHBIE
OTBITHI, BBIMOJHSEMbIE ydanmucs. KaOuHeT XuMUM OCHAIIEH KOMIUIEKTOM JEMOHCTPAallMOHHOTO U JabopaTopHOTo
000pyIOBaHUs 110 XUMUU JIJI OCHOBHOM MIKOJIBI. B KaOuHEeTe XMMUHM OCYIIECTBISIOTCS KaK ypOUHasi, TaKk U BHEypoUHasi (POpMbI
yueOHO-BOCIIUTATENIbHON AeSTENbHOCTU ¢ ydamuMucs. OcHallenre B 0osbliei yactu cooTBeTcTBYeT [lepeunto o6opynoBanus
KaOWHeTa XMMHUU M BKIIOYAET Pa3jMYHble TUIBI CPeACTB oOydeHus. boiblyio 4yacTh 0OOpyAOBaHHUSI COCTABISIIOT y4eOHO-
NpakTUYecKoe U yuyeOHO-1abopaTopHOe 000pYI0BaHKE, B TOM YHUCJE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJAENIU, MPUOOPHI U
MHCTPYMEHTBI [IJIsl MPOBEACHUS JIEMOHCTpAIMii U NPAKTUYECKUX 3aHATUH, JEMOHCTPALMOHHBIE TaONMIIbI, BUAECO, Meaua
OCHAILICHHUE.

B koMmuiekT TexHuuecKuX U MH(POPMaMOHHO-KOMMYHHUKATUBHBIX CPEICTB OOYUYEeHHs BXOST: annapaTypa Ajs 3anucei u
BOCIPOU3BECHUS ayJuO- U BUACOMH(OPMALIMU, KOMIBIOTEP, MyJIbTUMEANA MPOEKTOP, JOCKA C MHTEPAKTUBHOW MPHUCTABKOM,
KOJUIEKIIUSA Mea-pecypcoB, BbIXO] B IHTEpHET.

Hcnonb30BaHue 3JIEKTPOHHBIX CPEAICTB 00yUEHHUS MO3BOJISIOT:

e AKTHUBHU3UPOBATH AEATEIHLHOCTh O0YYaIOIINXCS, OIydaTh 00JIee BHICOKME KaUYeCTBEHHBIE PE3yIbTaThl 00yUCHUS;

« 1pu noarotoBke Kk EI'D obecneunBaTh caMOCTOSTENBHOCT B OBIIAJICHUN COJIEP )KaHUEM Kypca .

o (dopmupoBath UKT - KOMIETEHTHOCTb, CITOCOOCTBYIOIIYIO YCIICITHOCTH B Y4EOHOM 1eATEIbHOCTH;

o (¢opmupoBats YVY/I;

Hamypanvusie o6vexkmut

HartypanbHbie 00BEKTBI, HUCIONb3yeMble B OOYYEHUM XMMHH, BKIIOYAIOT B C€0S KOJUIEKIMM MHUHEPAJIOB M TOPHBIX MOPOJ,
METaJJIOB U CIUIAaBOB, MUHEPAJIbHBIX YAOOPEHUH, MiIacTMacc, Kay4yKoB, BOJIOKOH U T. 1.



O3HakoMJIEHHE ydalluxcs ¢ oOpas3liaMu HCXOJHBIX BEUIECTB, MOJYNPOIYKTOB M TOTOBBIX HM3JEIUI MO3BOJISIET MOIYYUTh
HarJIAIHOE MpeICTaBleHne 00 ATUX MaTepualax, UX BHEUTHEM BUJE, a TAKXKE O HEKOTOPhIX (PU3NUYECKUX CBOMCTBAX.

Xumuueckue peakmugobl U Mamepuabl

OOpailieHue co MHOTMMHU BEIIECTBAaMU TpPeOYeT CTPOroro COOJIOJEHUS NPaBWII TEXHUKU O€30MaCHOCTH, OCOOEHHO IpHU
BBITIOJIHEHUM ONBITOB CAMUMH yyauumucsa. Bce HeoOxoauMmble Mepbl MPEAOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX
JOKYMEHTAaX U UHCTPYKIIUSX.

Xumuueckasn nabopamophnasn nocyoa, annapamst u npudopvl

XUMHUYECKas MOCyAa MOAPA3AEISIETCS HA JBE TPYIIIbL: IS BBIITOJIHEHHS ONBITOB YYAIIUMUCS U IEMOHCTPAILIMOHHBIX OIBITOB.

[TpuGopsl, anmapaTsl U YCTAaHOBKH, HCIOJb3yeMble Ha YpPOKaxX XUMHH, MOAPA3ICISIIOT HAa OCHOBE MPOTEKAIONIMX B HUX
(U3UYECKUX U XUMUYECKHX .

Mooenu

OOBeKTaMy MOJICTTUPOBAHKS B XUMUU SIBJISTIOTCS ATOMBI, MOJIEKYJIbI, KPUCTAJLIBI, 3aBOJICKHE AIapaThl, @ TAK)KE TPOUCXOISIIINAC
IPOLIECCHI.

B mnpenogaBanuy XUMHUU HMCHOJIB3YIOTCS MOJENM KPUCTAUIMYECKHX PEIIETOK anMasa, rpaduta, cepbl, gocdopa, okcuaa
yraepona(ly), noBapeHHOW coid, Jbla, #oja, jKele3a, MeAW, MarHusi, HaOoOpbl MoOJeJell aTOMOB Uil COCTaBJICHUS
IapOCTEPIKHEBBIX MOAEIEH MOJIEKYII.

Yueonvie nocooua na newamnoii ocnoge

B nportiecce 00yueHus: XMMUHM UCTIOIB3YIOTCS CAEAYIOINE TaOIHIIbl TOCTOSIHHOTO KcroHupoBanus: «llepuoanueckas cucrtema
xuMuueckux dneMenToB JI.1. MennaeneeBay, « Tabiuia pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJICH», « DNEKTPOXUMHUYECKUH DS
HaNpsHDKEHUN METAIUIOBY, «KpyroBopoT BEHIECTB B MPUPOIC» U JP.

Jlis opraHu3aii CaMOCTOSTENbHOM paboThl OOYYaIOIIMXCS Ha YpPOKax HCHOJb3YIOT Ppa3HOOOpa3HbIe AHIAKTUYECKUE
MaTepuasbl: TETPaAl Ha MEYaTHON OCHOBE WJIM OTAEIbHBbIE padoure JUCThl — WHCTPYKLUHU, KAPTOUKH C 33aJaHUSIMU pPa3HOMN
CTEIEHU TPYAHOCTH JJIsl U3yUEHUsI HOBOTO MaTepuasia, CaMOIIPOBEPKHA U KOHTPOJISA 3HAHUN y4aIIuXCsl.

Jlnia obecriedenust 0€30MacHOro TpyAa KaOWHETE XUMUU UMEETCS:

e IPOTUBOINOKAPHBI UHBEHTAPb
¢ amnTeyka ¢ HA0OPOM MEUKAMEHTOB U MEPEBI30UHBIX CPEICTB;
e HHCTPYKLHUU IO MpaBuiiaM 0€30MaCHOCTH TpyAa JJisi 00ydaronuxcs

IloypouHoe muIaHUpOBaHUE

| Tema u TN ypoka | | Iliianupyemble pe3yabTaThbl




Ne | K3C DJIeMEHTBI Ipeamernbie | MeranpeaMeTHbie JInunoctHbie | JlaGopaTtopHo- | O6opynoBan |[lomam
n/ colep KaHuA YYI YYI NMpaKTHYeCKHe | He Hee
n padoThI 3alaHHu
e
Tema 1. O01mas XapakTepuCcTUKAa XUMHUYECKHX 3JIEMEHTOB U XUMH4YecKkuX peakuuid. (104.)
1/ XapakTepucTuka BsonHusbli Hayuamcsa: xapa | PeryjasiTuBHbIe: DopMUpYIOT §1
1 XHMHY€eCKOro WHCTPYKTAX IO KT€pU30BaTh CTaBST yueOHbIE OTBETCTBEHHO cTp3-6
anementa memanna/ | OT u Th. XAMHYECKHE 3a7a4¥ Ha OCHOBE € OTHOIIIECHUE
Hememanna XapakTepucrrka 3J€MEHTHI 1-3 COOTHECEHHUSI TOTO, YTO | K YUEHHIO.
XUMHUYECKOTO nepuoza 1o ux YK€ U3BECTHO U
2/ HA OCHOBAHHH €ro 3JIEMEHTA 10 MOJIOKEHUO YCBOCHO y4allluMcs, 1
2 MOJIOKEHHUS B IMOJIOKEHUIO B T[ICXD5 J1.11. TOTO, YTO eIIE
IMepuoauveckoi [ICX5 J.1. Menneneesa. HEU3BECTHO. §1
cucreme Menpeneesa. Ilonyyam ITo3naBaTenbHbIE: cTp6-8
Jl. 1. MenaeseeBa. JeMoHcTpanms: 603MOMNCHOCHb CaMOCTOSITEILHO
Ypoku OTKpbITUA MOJIEJIN aTOMOB Hayuumwvca: ONU | BBIAEIAIOT U
HOBOTI'O 3HAHMSL. 3JIEMEHTOB 1-3 ChIBaTh bopmMyIHpYIOT
MEPUOIOB. U3YYEHHbIE 00b€ | MO3HABATENbHYIO IIElb.
KTHI KaK KoMMmyHuKaTHBHBIE:
CHUCTEMBI, bopmMyIupyrOT
MPUMEHSISI IOTUKY | COOCTBEHHOE MHEHUE U
CUCTEMHOT'0 MO3UIUIO, 33JJaI0T
aHaImn3a. BOIIPOCHI, CTOSAT
MOHSTHBIE /IS
napTHepa MOHSATHUS
3/ XapakTepucTuka ITonsarue o Hayuamcsa: xapa | PeryjasiTuBHbIe: [IposiBisiroT JI. om. Nel Hudposas §2
3 XHMHYeCKOro NEePEXOJHBIX AJIeEM | KTepu3oBaTh XuM | IIpuHuMaroT n nobpoxenare | [lonydenue naboparopu
3JIeMeHTA MO0 €HTax. NYECKUE COXPaHSIOT Y4eOHYIO JBHOCTb, TUAPOKCUAA s Releon ¢
KHCJIOTHO- AMDOTEpHOCTb. CBOMCTBa 3aJlavy, YYUTHIBAIOT OT3BIBUMBOCTD | IIMHKA U JATYNKOM
OCHOBHBIM Ienernueckuii psn | amdoTepHBIX BBIJICJICHHBIC YUUTENIEM | , KaK uccienosanue | pH.
cBolicTBaM IIEPEXOJHOTO OKCHUJIOB U OpUEHTHPHI ICUCTBUS B | IOHUMAHHE €ro CBOKCTB.
o0pa3yemMbIX UM DIIEMEHTA. TUPOKCHUIOB; HOBOM Y4eOHOM YYBCTB
coeMHEeHHIl. HCIIOJIb30BaTh MaTepuae B JIPYTHX




AmdorepHbie pu COTPYIHHUYECTBE C Toae u
OKCH/IbI H XapaKTepUCTUKE | yuuTenem. COTepEeKUBAH
TUAPOKCHABI. BeniecT noHsaTue | [lo3HaBaTenbHbIE: ue UM.
VYPOK OTKpBITUS «aM(pOTEPHOCTH, | CTABAT U GOPMYITHUPYIOT
HOBOTO 3HAHMUS. IIPOBOJUTH npobseMy ypoka,
OTIBITHI, CaMOCTOSITETTLHO
MOJTBEPXKJIAIONIN | CO3/1aI0T aJTOPUTM
e NEeSITEIbHOCTH TPU
XUMHUYECKHE CBO | pelieHuu mpoOIeMbl.
ficTBa KoMMmyHuKaTHBHBIE:
aM(pOTepHBIX MPOSBIISAIOT aKTUBHOCTh
OKCHUJIOB U BO B3aMMO/ICUCTBUU IS
TUAPOKCHUJIOB; pelieHus
Honyyam [M03HABATENIbHBIX U
603MOMHCHOCHb KOMMYHHKATHUBHBIX
Hayuumbca: 0co3 | 3amad (3agaroT
HaBaTh 3HAYEHHE | BOMPOCHI,
TEOPETUUECKHUX (bOopMyIUPYIOT CBOU
3HAHUU I 3aTpyJaHEHMS,
MPAKTUIECKON MpeaIaramT MOMOIIh B
JESITEIIbBHOCTH COTPYJIHUYECTBE).
YEJI0OBEKA.
4 Ilepuoanueckuii Crpykrypa [ICXD | Hayuamca: PeryasiTuBHbIe: Onpenensaor | JleMoHcTpanus §3
! 3aKOH U .. MenneneeBa. | ONUCHIBaThH U [Inanupyror cBon CBOIO JIMYHYIO | pa3iIM4yHbIC
Iepuoguueckas Crpoenue aToma. XapaKkTepu30BaTh | JACUCTBUS B MO3UIHIO, dbopMbI TAOIHI]
cucremMa Xumudecku | dusnyeckuil TaOJIMYHYIO COOTBETCTBUH C aJIeKBaTHYI0 | mepuoanueckoi
X 3JIEMEHTOB CMBICIT dopmy [ICXD MOCTaBJICHHOM 3a1aueil | nuddepeHIup | CUCTEMBI.
J. . MenpaeJieeBa. MOPSIAIKOBOTO JAN. U YCIIOBUSIMU €€ OBaHHYIO JI. om. Ne2.
KomOunnpoBaHHbIH HOMeEpa, HoMepa MenneneeBa; peanu3anum. CaMOOIIEHKY | MogaenupoBaHu
YPOK. nepuoja, Homepa JeNnath Ilo3HaBaTeabHBIE: CBOMX € IIOCTPOEHUs
TpyMIbI YMO3aKJIIOYEHUS | CTaBAT yCIIEXOB B [Tepuoanueckoit
XUMHUYECKOIO 0 XapakTepe 1 GOPMYIHPYIOT 1IeNH U | yuebe. cucrems! J[.1.
anemenTa B [ICXD | uameHeHus poOJIEMBI YPOKa; Menneneena.
JI.1. MenneneeBa. | CBOMCTB OCO3HAHHO U




[TprunHbI
M3MEHECHUS
CBOCTB
XUMHYECKUX
3JIEMEHTOB U HUX
COCJIMHEHUH B
nepuoaax u
rpynmnax, rjlaBHbIX
noarpynmax [ICXD
JI.1. Menpeneena.

XHUMHYECKHX
3JIEMCHTOB C
YBEITUYCHUEM
3ap5m013 ATOMHBIX
sanep.

Honyuyam
603MONCHOCHLD
Hayuumuca: 1pu
MEHATH 3HAHHS O
3aKOHOMEPHOCTAIX
MePUOINYECKOMN
CUCTCMBbI
XHUMHYECKHX
QJIEMCHTOB IJIA
00BACHEHMS U

MIPOU3BOJILHO CTPOSIT B
YCTHOW U MUCbMEHHOMN
dhopwme.
KommyHukaTuBHbIC:
BIIaJICHUE
MOHOJIOTHYECKOU U
TUAJIOTUYECKOHU
bopmamu peun.

IpeIBUICHUS
CBONCTB
KOHKPETHBIX
BEIECTB.
5/ Xumunueckast Xumuueckas Hayuamcs: xapa | PeryjasiTuBHbIe: ®opmupoBanu | leMoHCTpanu §4
5 opraHu3zanus OpraHu3anus KTE€PU30BaTh paboTaTh Mo IUIany, e aMopenb
NMPHPOABL. JKUBOU U HEXKUBOM | XUMHUYECKUI HCIIOJIb3Ys CIIELUAIBHO | OTBETCTBEHHOI | CTPOCHUSA
KomOunnpoBaHHBIH MIPUPOBI. COCTaB JKUBOM nmogoOpaHHbIC 0 OTHOIIIEHUS | 36MHOTO IIapa
YPOK. XHUMHUYECKUI KIIETKH; COCTaB CpelncTBa. YMEHHUE K YYEHHIO. B IIOIIEPEYHOM

COCTaB s1pa,
MaHTHUH U 3€MHOU
KOpbl. XUMHYECKUE
AJIEMEHTHI B
KJIETKaX >KUBBIX
OpraHU3MOB.
Makpo- u
MHUKPO3JIEMEHTHI.

A1pa, MAHTUU
3€MHOU KOPBIL;
Honyyam
603MOMCHOCMb
Hayuumauca: o0bs
CHSITh MHp C
TOYKH 3PEHUS
XUMHUHI

OLICHUTH CTETEHb
ycrexa WiH Heycrexa
CBOEH JIEeATEILHOCTH.
ITo3HaBaTe/IbHBIC:
aHaAJIM3UPOBATh,
CpaBHUBATH U
000011aTh U3y4EHHBIE
noHATHsI. CTpOUTH
JIOTUYECKOE
paccyxIeHne, BKIItouas

paspese.




YCTaHOBJICHHE
MPUYUHHO —
CJICICTBEHHLIX CBS3EH.
[IpencraBnsaTe
nH(pOpMaIHIO B BUJIE
pHUCYHKA.
KomMyHukaTuBHBIE:
OTcranuBaTh CBOIO
TOYKY 3pCHHUS,
MPUBOIUTH APTYMEHTHI,
MTOATBEPIKIAS UX

daxTamu.
6/ Knaccuduxamus O60061eHne Hayuamca: PeryasiTuBHbIE: Omnpenensitor | JI. om. Ne3. [Mudposas | §5 cTp.
6 XHMHYeCKHX CBEICHMI O yCTaHaBIIMBATh BriaBuraror Bepcun BHYTPEHHIOIO | 3amelieHue naboparopu |30-
peakuuii. XUMHUYECKHUX MPUHAJJICKHOCTD | peleHus: IpooIeMbl, MO3UIIIO xene3om Meau | st Releonc  |32,koHC
KoMOMHMpOBaHHBINM | peakIusx. XUMHUYECKOU OCO3HABaTh KOHEYHBIH | 0OyJalOIUXC | B pacTBOpe JaTYUKOM  [TeKT
YPOK. Knaccudpukanus peaKIuu K pe3ysbTar. s Ha YpOBHE cyibdara MeIu | 3IEKTPOIPO
XAMHYECKHUX onpenenénHomy | Ilo3HaBaresbHBbIE: nonoxutensH | (ID). BOJITHOCTH,
peaKIuii o TUIY TI0 OMHOMY | BeIOuparoT ocHOBaHUs | OrO JTaTYNKOM
Pa3TUIHBIM u3 U KPUTEPUU IS OTHOIICHHUS K TEMIEpaTyp
OCHOBAHUAM: KJaccu(puKamuoH | KiaacCUupUKAIUU oOpazoBarelb bl/ JATYUKOM
COCTaBY M YUCITY HBIX Tpu3HaKoB: | [IpeoOpazoBbIBaTH HOMY BBICOKOM
pearupyromux u 1) mo uncny u nHGOPMAIIHIO U3 nporieccy, TEMIIeparyp
o0pa3yrommxcs COCTaBy OJTHOTO BHJIa B IPYTOM | MOHUMAIOT BI;, TATYUKOM
BEIICCTB, ACXOIHBIX 1 BBIOMPATH JJIs1 ce0st HEOOX0aMMOC OKHCJIUTEID
TEIIOBOMY BELIECTB U yoonyio hopmy Th yYEHUS. HO-
addexry, MIPOJIYKTOB (duxcanuu BOCCTAaHOBUT
HAIPaBIICHUIO, peaxkuuu MIPEICTaBICHUS €IBHOTO
U3MEHEHUIO (peaxiuun nHpopMaIuu. MOTEHITHAA.
CTEICHEN COEMHEHMUS, KoMmmyHukaTuBHBIC:
OKHCIICHHS pa3oKeHus, OTtcrauBaTh CBOIO
DJIEMEHTOB, 3aMeIeHus 1 TOYKY 3peHUS,
o0Opazyrommx obmMmeHa); MIPUBOAUTH APTYMEHTHI,

pearupymoomue

MOJATBEPKIAs] UX




BeIecTBa, (asze,
HUCITIOJIB30BAHUTO
Karajan3aTopa.

2) o
BBIJICTICHUIO WIIH
TIOTJIOIIEHUTO
TEIUIOTHI
(peaxiuun
IK30TEPMHUECKUE
u
IHIOTEPMUUYECKU
e)

3) 1o U3MEHEHUIO
cTeneHen
OKHUCJICHUS
XUMHAYECKHX
HIIEMEHTOB
(peaxiuun
OKHUCJIUTEITHHO-
BOCCTAaHOBUTEIIbH
bIC);

4) mo
o0paTuMocTu
nporiecca

(peakumu
oOpaTuMeble U
HEOOpaTUMBIE);
Honyuyam
603MOMCHOCHLb
Hayyumoca:
COCTaBIISITh
MOJICKYJISIPHBIC U
MIOJTHBIC NOHHBIE
yYpaBHEHHS 110
COKpAIIEHHBIM
UOHHBIM
YpaBHEHUSIM.

(dakTamu. PaznuuaTs B
YCTHOM peYd MHEHHUE,
JI0Ka3aTeNbCTBA,
TUIOTE3bl, TEOPUH.




7/

CkopocThb
XHUMHYECKOI
peaKkumu.
KomOunupoBaHHbIi

YPOK.

ITonsarue o
CKOpOCTHU
XHUMHYISCKOM
peaKkiuu.
®DaKTOopHl,
BIIMAKOIIINC HA
CKOPOCTH
XUMHUYCCKUX
peaKuuii.

Hayuamca:
Ha3bIBATh
bakTophI,
BIIMSIONINC Ha
CKOPOCTH
XUMHUYECKOM
peaKiu u
00BACHATE UX
BJIMSIHHE HA
CKOPOCTb
XHUMHYSCKOM
peaxuuu;
Ha3bIBaTh
¢axTopsl,
BIIMSIONINE Ha
CMCIICHHEC
XHUMHUYECKOTO
paBHOBeECHS.
Honyyam
603MOMNCHOCHLD
Hayuumuyca: por
HO3UPOBATH
pe3yIbTaThI
BO3JCHUCTBUSI
Ppa3IUYHBIX
¢daxTopoB Ha
N3MEHEHHE
CKOpOCTH
XHUMHYSCKOM
peaxuu;
MIPOTHO3UPOBATH
pe3yabTaThI
BO3JICHUCTBU
pa3IMYHBIX

PeryasiTuBHble:
CaMOCTOSITEJIbHO
O0OHapYXHBAIOT U
bopmMyIHpyIOT
npoOiemy.
ITo3HaBaTe/IbHBIC:
BBISIBJISIIOT IPUYUHBI U
CIIEJICTBUS SIBJICHUM.
Crposr sorndyeckue
paccyxJieHus,
YCTaHABIIUBAIOT
MIPUYUHHO —
CJIEJICTBEHHBIE CBSI3U
KommyHukaTnBHbIE:
YUUTBHIBAIOT pa3HbIe
MHEHHUS U CTPEMSATCS K
KOOpUHAIINU
Pa3IMYHBIX MMO3ULUNA B
COTPYJHHUYECTBE,
bopMyIHpyIOT
COOCTBEHHOE MHEHUE U
MO3UILIHIO.

[TposiBrsitoT
YCTOWYUBBIN
y4eOHO —
MO3HABATENIbH
bIil UHTEpEC K
HOBBIM
0o0muM
criocobam
pelieHus
3a/1au.

JdemoncTpanu
"
3aBHCHUMOCTh
CKOPOCTHU
XHUMHYISCKOM
peaKkiuu ot
TIPUPOIBI
pearupyromumx
BEIICCTB.
3aBUCUMOCTh
CKOPOCTH
XUMHUYECKOM
peaKIu OT
KOHIICHTpaLlUU
pearupyromumx
BEIIICCTB.
3aBHCHUMOCTh
CKOpOCTHU
XHUMHYSCKOM
peakiuu ot
IO U
CONPUKOCHOBE
HHUS
pearupyromumx
BEIICCTB
(«xunsIUm
CIION»).
3aBHCUMOCTh
CKOPOCTH
XUMHUYECKOH
peaKIfu OT
TEeMIIepaTyphl
pearupyromumx
BEIICCTB.

[udposas
nabopaTtopu

s Releon ¢
JATYUKOM
OINTHUYECKOM
IIJIOTHOCTH,
JaTYUKOM
TEMIEPaTyp
B

§5 cTp.
33-
37




¢dbakTopoB Ha
CMeEICHHE
XUMHAYECKOTO
paBHOBECHS.

JI. om. Ne4,
3aBUCUMOCTh
CKOpOCTH
XUMHUYECKOM
peaKuuu oT
PUPOIBI
pearupyromumx
BEIIIECTB Ha
npuMepe
B3aUMOICHCTBH
1 KHCJIOT C
MeTaJUIaMH.
JIab. onbITNe
5.
3aBHCHUMOCTh
CKOpOCTHU
XHUMHYISCKOM
peakiuu ot
KOHIIEHTPaLK1
pearupyromumx
BEIIIECTB Ha
npumepe
B3alMOJICHCTBU
s1 IIMHKA C
COJISTHOM
KHUCJIOTOM
pa3IMYHON
KOHILIEHTpAIUH.
JIao. onbITNe
6.
3aBHCHUMOCTh
CKOPOCTHU
XHUMHYSCKOM
peaKIu OT




TUIOII AN
CONPUKOCHOBE
HUSA
pearupyromumx
BEIIIECTB.

JIa6. onbITNe7.
MopaenupoBaHu
€ «KHIAIIEro
CIIOSI».

JIab. onbIT
Ne8.
3aBHCUMOCTh
CKOpOCTH
XUMHUYECKOM
peaKuuu oT
TEeMIIepaTyphl
pearupyromumx
BCIIICCTB Ha
npuMepe
B3aUMOICHCTBH
s OKCHUIa
meau( 1) ¢
pacTBOpoOM
CEepHOM
KHCJIOTHI
pa3IMYHON
TeMIepaTypbl

8/

Karanuszatopsl u
KaTaJus.
KomOunupoBaHHbII

YPOK.

Karanuzaropsl u
KaTajus.
HNHruéuropsr.
AHTHOKCHUIAHTEL.

Hayuamcs:
HCII0JIb30BaTh
npu
XapaKTEPUCTHKE
IIPEBPAILCHUI
BELICCTB MTOHATHUS
«KaTaau3aTopy,

PerynasiTuBHble:
YYHTBIBAIOT IIPABUIIO B
IJIAHUPOBAHUU U
KOHTpOJIE criocoba
pelieHus,
OCYILIECTBIISIOT
ITOIIArOBbIN KOHTPOJIb

YcBoenue
TIPABHIT
WHAUBUAYAIb
HOI'O U
0€30I1aCHOTO
ITOBEJICHUS B
uc,

JdemoncTpanu
"

T"'oMorennsIit u
reTeporeHHbIN
KaTaJU3bl.
DepMeHTaTUBH
bIN KaTaJIn3.

§6




«UHTUOUTOPY, Ilo3naBaTebHbIE: yrpoxatouux | Uarubuposanu
«AHTHUOKCUJAHTHI | CAMOCTOSITEIHLHO KU3ZHU U e
», MPOBOJIUTH CO3J1aI0T aJITOPUTM 310pOBbIO JI. om. Ne9.
HECJI0KHBIE IESITETbHOCTU IPU JTO/IEH. Paznoxenue
XUMHUYECKHE pelieHnu npobieM nepokcua
OTIBITHI U Pa3IMYHOTO XapaKTepa. BOJIOpOAA C
HaOIroAeHus 3a KommyHukaTuBHbIe: IIOMOUIBIO
W3MEHEHUSIMU JIOTOBAPUBAIOTCS O OKCHJIa
CBOMCTB BEIECTB | COBMECTHOM maprasxma (I1V)
B IIpOLIECCE NESITEIbHOCTH, U KaTaiasbl.
MIpEBpAILCHUH, MPUXOJST K 0011IeMy JI. om. Ne 10.
co0I01aTh pELIEHNIO, B TOM YHCIIE OObHapyxeHue
npaswia Tb u Y CTOJIKHOBEHHUIO KaTajnasbl B
OT. HUHTEPECOB. HEKOTOPBIX
Honyyam MUIIEBBIX
603MOICHOCMb MPOJIYKTax.
Hayyumupca: rpam JI. om. Nell.
OTHO oOparaTbes WNurubuposanu
C BEIlIECTBaMU B e
ITOBCETHEBHOM B3aMMO/ICVICTBU
KU3HU. s KHCJIOT C
MeTallJIaMH
YPOTPOIMHOM.
9/ O06001eHne U DopMUPOBAHUE Y Hayuamca: PeryasitTuBHbIe: DopmupoBaH §1-6
9 CHCTEeMATH3ALMSA y4anmxcs 000011aTh 3HaHUA | BHOCSIT HEOOXOIUMBIE ne

3HAHMH 110 TeMe crocoOHOCTEH K U NIPEICTaBIIATh KOPPEKTHBHI B IEHCTBHE | TOOPOCOBECTH

«Oomasn pednexcun ux B opme cxem, | mocie ero 3aBepuieHust | oro

XapaKTepPUCTHKA KOPPEKLIMOHHO- TabIuII, Ha OCHOBE €r0 M yyeTa | OTHOLICHUS K

XHMHYECKHX KOHTPOJIBHOT'O Mpe3eHTalHH. XapakTepa ClIeaHHbIX | YUCHHUIO U

3J1IEMEHTOB U TUTIA U OLINOOK. YMEHHUS

XHMHYECKHX (UKCUPOBAHNUIO Ilo3naBaTenbHbIE: YIIPaBIIATh

peaxkumii». COOCTBEHHBIX CTpPOSIT pe4eBOe MO3HABATEIIbH

Ypok peduiekcun. 3aTPYJHECHUH B BBICKA3bIBAaHUE B ol




yaeOHOI YCTHOW U MUCbMEHHON | IeATEebHOCTh
NESTEIILHOCTH. dopme. 10.
KomMmyHukaTuBHbIe:
KOHTPOJIUPYIOT
JEWCTBUSA MMapTHEPA.
1]1.1 KonTpoabHnas KonTtpons Hayuamecs: PerynasiTuBHblie: BeIpaxaror
0/ (1.2 padoraNel IIPEAMETHBIX U IIPUMEHSATH OCYILECTBIIAIOT aJIEKBaTHOE
1(1.2.1 no teMe «O0OImas METANPEAMETHBIX MOJTy4YEHHbBIE HOIIAroBLIA U IIOHUMAaHUE
0 | 1.2.2 | xapakTepucTHKA y4eOHBIX IEUCTBUN | 3HAHUS U WUTOTOBBI KOHTPOJIb IO | MPUYUH
2.1 XHUMHYECKHX no teme «O01mas c(OpMHPOBAHHBIC | PE3YIbTATY. ycrexa u
2.2 3J1eMEHTOB U XapaKTepUCTHKA YMEHHUS U1 Ilo3naBaTenbHbIE: Heyclexa
XUMHYECKHX XUMHYECKHUX pelieHus CTPOSIT pe4eBOE yueOHOI
peakumii». 3JIEMEHTOB U yueOHBIX 3ajau. BBICKa3bIBaHUE B NEeSITEIIbHOCTH
YPpok KOHTpOJIA XUMHUYECKUX YCTHOW U MUCbMEHHOMN
3HAHUH. peaKIuii. dhopwme.
ITepuognueckuit KommyHukaTuBHbIC:
3aKOH U YUUTBHIBAIOT pa3HbIe
[leproanueckast MHEHHUS U CTPEMSATCS K
cuctema KOOpIUHAIINU
XUMUYECKHUX Pa3IMYHBIX MO3ULIUN B
3JIEMEHTOB COTPYJIHUYECTBE
J. 1.
MenneneeBay.
Tema 2 Metanbi(144)
Tema 3 I[IpakTukyml. CBoiicTBa META/UIOB U MX COeIMHEHUM.(24)
(14+2+2p=18u)
1/ Hosioxxenune [Tonoxenue Hayuamca: PeryasitTuBHbIe: Omnpenensitor | Jlemonctpanu | Hudpposas  |§7-10
1 MeTAaJJIOB B METaJVIOB B XapaKkTepU30BaTh MIPUHUMAIOT U CBOIO JIUYHYIO | H nabopaTopu [BRIOOPO
l. Ilepuoanyeckoit [Iepnonnueckoit MeTaJuIbl 110 UX COXPAHSIOT YUeOHYIO | MMO3UIIHIO, O06pa3is g Releonc  [gHO
cucreme CHUCTEME MTOJIOKEHUIO B 3ajauy, IJIAaHUPYIOT aJIeKBaTHYIO | CIIaBOB. JATYNKOM
J. 1. MengesieeBa M | XUMHUYECKHUX [CXs5 A. . CBOM JICHCTBUS B g depeHmp BBICOKOM
CTpoeHMe uX JJIEMEHTOB Menpeneena, COOTBETCTBHH C OBaHHYIO TeMIeparyp
aTOMOB. . . MenneneeBa | ONUCHIBATH IIOCTaBJICHHOMN CaMOOLICHKY Bl
DuznyecKue Merammueckas CTPOECHUE CBOMX




CBOIiCTBA METAJJIOB. | KpUCTaJUIMYECKast buznueckue 3a/1a4el U yCIOBUSAMH | YCIIEXOB B
CniaBbl. peuieTka u CBOMCTBA ee peanu3aluu. yuebe.
KomOunnpoBaHHBIT MeTaJlIInYecKas METAJLJIOB, ITo3HaBaTe/IbHBIE:
YPOK. XUMHUYECKAst CBSI3b. | OOBSICHSTH HCIIONB3YIOT 3HAKOBO
O6mue 3aBUCUMOCTh — CUMBOJIMYECKHE
busnueckue CBOMCTB METAJUIOB | CPEICTBA.
CBOMCTBA OT uX noyiokeHuss | KommyHukaTuBHbIE:
METAJLJIOB. [ICX5 /. W. apryMEHTUPYIOT CBOKO
CrutaBbl, nX Menneneena; MO3UIIHIO U
CBOICTBA U Honyuyam KOOPAUHHUPYIOT €€ C
3Ha4YCHHE. 603MOIICHOCH b MTO3ULIMH TAPTHEPOB B
Hayuumoca: COTPY/AHHYECTBE.
IIPOTHO3UPOBATH
CBOMCTBA
HEN3y4YEHHBIX
AJIEMEHTOB U UX
COCTMHEHUN Ha
OCHOBE 3HAaHHM O
NIEPUOTUYECKOM
3aKOHE.
2/ XuMuvecKkue XUMHYECKUE Hayuamcsa: onucel | PeryjsiTuBHbIE: @opmupytor | Jlemoncrpamu | Ludposas [§11
1 CBOIICTBA METAJLJIOB. | CBOMCTBAa METAJUIOB | BaTh CBOMCTBA MIOCTAaHOBKA y4eOHOW | yMeHus 1 nabopaTopu
2. Ypok OTKpbITUS Kak BEIIECTB HA OCHOBE | 3aJa4y Ha OCHOBE rucronb3oBarhk | Biaumoneiicts | g Releon ¢
HOBOT'O 3HAHMSI. BOCCTAaHOBUTENCH, | HAOJNIOJCHUN 32 UX | COOTHECEHHsI TOTO, 3HaHUS B M€ METANIOB C | 1aTYUKOM
a TaK)Ke€ B CBETE UX | IPEBpAIICHUSMHU, | YTO U3BECTHO U OBITY. HEMETAJUIAMH. | BJIEKTPOIIPO
IIOJIOXKEHUS B JEMOHCTPUPYEMBI | YCBOEHO , ¥ TOTO, YTO JI. om. Nel2. BOJHOCTH.
3JEKTPOXUMHYECKO | MU YUUTEIEM, e111e HEM3BECTHO. B3aumopeiicts
M psiy HCCJIEe10BATh Ilo3naBaTenbHbBIE: 1€ pacTBOPOB
HaIpsHKEHUN CBOMCTBA BEILIECTB | BBIIBH)KEHHE TUIIOTES, KHCJIOT U COJIEH
METaJJIOB. B X0JI€ X 000CHOBaHHUE, C METaJlJIaMH.
pacTBOPOB KUCJIOT | BBINOJHEHUS J0KAa3aTeJIbCTBO.
U COJIEH ¢ 71a00paTOpHOTO KommyHukaTuBHbIE:
METaJUIAMH. OIBITA, JEJIATh Y4aCTBYIOT B
BBIBOJIBI O KOJUUIEKTUBHOM




3aKOHOMEPHOCTSX | 00CY>KIeHUHU Mpodiem,

CBOMCTB METAJIJIOB MMPOABJIAIOT

B IIepUoOAax U aKTUBHOCTb BO

rpyImmax. B3aUMOJCUCTBUU 1A

Honyuyam peLIeHns

603MOMCHOCM b KOMMYHHKATUBHBIX U

Hayuumoca: M03HABaTEIbHBIX

MPOTHO3HPOBATH 3amad.

XUMHUYECKHE

CBOMCTBA

HEU3YYEHHBIX

DJIEMEHTOB U UX

COCTMHEHUN Ha

OCHOBE 3HaHHM O

NePUOINYECKOM

3aKOHE.
3/ IMonyyenne Meramnisl B Hayuamcs: PeryasiTuBHbIe: I'oppnocte 3a | JI. om. Nel3. §12
1 MEeTaJLIOB. npupoze. Obuue COCTaBIISITh VUUTHIBAIOT MPABUIIO B | poccuiickyo | O3HaKOMIICHHE
3. YPoK OTKpBITUS CIOCOOBI UX ypaBHEHUS IUIAHUPOBAHUU U HayKy. C pyAamu

HOBOTO 3HAHHS. HOJTyYEHUSI. peaximii , KOHTpOJIE criocoba xKenesa.

JeKaluX B OCHOBE | AeHcCTBHUS.

[IOTy4YEHUS Ilo3HaBaTenbHBIE:

METaJIJIOB. UCIOJIb3YIOT TOUCK

Ilonyuam HE00X0oAuMOMn

603MOMHCHOCHb nH(popManuu Ass

Hayuumoca: BBITTOJIHEHUS YU€OHBIX

MIPUBOJIUTH 3aJJaHuH C

HpUMEPLL YPAaBHEH | UCIIOJIb30BAHUEM

U peakinid, y4eOHOU JTUTEPATYPHI.

Jexanx B ocHoBe | KoMMyHHMKATHBHBbIE:

MPOMBIIIIEHHBIX YUUTBHIBAIOT pa3HbIe

croco0oB MHEHHS U CTPEMATCS K

MOJTyYEHUS 4yTryHa
Y CTaJIH.

KOOPAMHAITIH




Pa3IMYHBIX MO3ULIHI B

COTPYJHUYECTBE.
4/ Pemenne Pacuernsie 3anaun | Hayuamcsa: PeryasituBHbIe: Osnanenne 3a1a49K
1 PacyéTHBIX 32/1a4 ¢ | IO ypaBHEHUAM pemarb OILICHUBAIOT HaBBIKAMU
4. NOHSITHEM MACCo8aA | XUMUYECKUX pacueTHble 3aJauyd | MPaBHJIBHOCTD TUIS
00114 6b1X00a peaKkuuid, 10 YpaBHEHUSM BBITIOJTHEHUS ICUCTBUS | MPAKTUYECKO
npooykma. IIPOTEKAIOIIHUX C XAMHYECKUX Ha YPOBHE aJICKBaTHOM | U
Ypok-ynpaxHeHHE. y4acTUEM peaKuuit, PETPOCIIEKTUBHOMN JIEATEIIbHOCTH
METaJIJIOB U UX MIPOTEKAIOLIUX C OLICHKH.
COEMHECHUM. y4acTUEM ITo3HaBaTe/bHBIC:
METaJIOB U UX BBIOMPAIOT HanboJee
COEIMHEHUI. 3¢ deKTUBHBIC
Honyyam CHOCOOBI pelIeHHs
603MOMCHOCM b 3a/1a4, KOHTPOIHPYIOT
Hayuumoca: Y OLICHUBAIOT
pemiars MPOIIECCUU Pe3yIbTaT
OJIMMITHAHBIE NeSITeIbHOCTH.
3a/1a4H. KoMMmyHuKaTHBHBIE:
KOHTPOJIUPYIOT
JEHCTBHUs NMApTHEpA.
5/ Koppo3us Koppo3sus Hayuamcs: PeryasiTuBHbIe: YMenue §13
1 MeTaJLJIOB. METAJIJIOB U WCIIONIb30BATh IPU | pa3UYarOT CIOCO0 M | HHTETPUPOBAT
5. KoMOuHMpOBaHHBIIH croco6bl 60PHOBI XapaKTEPUCTUKE pe3yibTaT ICUCTBUSI. b
YPOK. C HEH. METAIIJIOB U UX Ilo3HaBaTenbHBIE: HOJIyYEHHBIE
COETMHEHUI BJIQ/ICIOT 00IIUM 3HAHUS B
TOHSITUS MIPUEMOM PELICHUS MPAKTUIECKH
«KOppPO3HUS 3azad. X YCJIOBHUSIX.
METAJIJIOBY, KoMMmyHuKaTHBHBIE:
«XUMUYecKas JIOTOBApUBAIOTCA O
KOppO3us», COBMECTHOI
«QIEKTPOXUMHUYECK | IEATEIbHOCTH,

ast KOppo3us»,
HAXOIUTH CIIOCOOBI

MPUXOJAT K 001IeMy
PEIICHHIO.




3aIlUThl METAJIJIOB
OT KOPpPO3HUH.
Honyyam
603MOMCHOCMb
Hayuumsca: NpuM
€HSTb 3HAHUS O
KOPPO3UU B )KU3HU.

6/ Hlenounbie Oomas Hayuamcs: nasatb | PeryjasiTuBHbIe: PazButue §14
1 MeTaJUTbI: 00Iast XapaKTepuCTUKA XapaKTepUCTUKY IUIAHUPYIOT CBOU OCO3HAHHOTO, cTp. 86-
6. XapaKTepPUCTHKA. HIETTOYHBIX HIETTOYHBIM JCHCTBUS B CBSI3U C YBOKHUTEIHHO 89
Ypok u3ydyeHus METAJIIOB. MeTaJlJIaM T10 UX MOCTaBJICHHON ro u
HOBOT'O MaTepHana. Mertaimsi B TIOJIO’KEHUIO B 3a/la4yeil ¥ yCIoBUSAMH | T0Opokernare
npupoje. Oomue I[ICX5 . H. €€ peIIeHUs. JILHOTO
CII0COOBI UX Menneneena, Ilo3naBaTeabHbIE: OTHOILICHUS K
MOJTyYEHUSI. HCCJIEIOBATh CTaBsT U Ipyromy
CtpoeHue aTOMOB. | CBOMCTBA IIEIOYH | (DOPMYIUPYIOT LIETH U | YEIOBEKY.
[enounsie BIX METAJJIOB — KaK | MpoOJIeMbl ypoKa. Ero muenuro,
METaJIITbl — npocThIX BemecTB. | KoMMyHHUKaTHBHBIE: | CTOCOOHOCTH
npoctele BeulectBa. | Ilonyuam a/IeKBaTHO BECTH JIUAJIOT
603MOICHOCMb UCIOJIL3YIOT PEUEBBIE | C IPYTHUMHU
Hayuumoca: CpeacTBa JUIst JIOJIbMHU.
rPaMOTHO 3¢ (heKTUBHOTO
oOpariaThcs ¢ pereHus
BEIIICCTBAMH B KOMMYHHKATHBHBIX
IIOBCEIHEBHOMI 3a7au4.
JKU3HU.
7/ CoennHeHus Baxneiimue Hayuamcs: PeryasiTuBHbIe: ®opmupoBan | JlemoncTrpamm | [udposas |§14
1 LIEJIOYHBIX COEIMHEHUS XapaKTepu30BaTh | YYUTHIBAIOT IPABUIIO B | U€ YMEHHUS " naboparopu  [cTp. 90-
7. MeTAaJJIOB. HIEJIOYHBIX buznueckue IIJJAHUPOBAHUU U YIPABISTH O6pa3sib s Releonc |94
KoMOMHMpOBaHHBIN | METAJIJIOB — U XUMUYECKUE KOHTpOJIE crocoba CBOCH HIETIOYHBIX U JTATYNKOM
YPOK. OKCH/JIbI, CBOMCTBa OKCHUJIOB | pELICHHUS. Mo3HaBaTeNbH | menouno3emen | pH.
TUAPOKCUIBI U Y TUJPOKCHUJIOB Ilo3HaBaTeabHBbIE: oM BHBIX
COJIHU (XJIOPUIBI, HIETOYHBIX UCIOJIb3YIOT TOUCK NEeSTENIbHOCTh | METAJIJIOB.
KapOOHATHI, METaJIOB, HEOO0XOIMMO 10; BzaumoneiictB




cyibGaThl, COCTaBJISITh nH(popMaluu AJs MOHUMAaHUE ue HaTpus,
HUTPATHI), UX XUMHUYECKHE BBITIOJTHEHUS YYEOHBIX | 3HAUUMOCTH | TUTHS C BOJIOM.
CBOMCTBa U ypaBHEHMUS, 3aJJaHUH C €CcTeCTBEHHO- | B3ammonelicts
MpUMEHEHUE B XapaKkTepU3yIolue | UCIOJIb30BAaHUEM Hay4HbIX W€ HaTpHs C
HapOJAHOM CBOMCTBA y4eOHOU JTUTEPATYPHI. | 3HAHUM IS KHCJIOPOJIOM.
XO35IICTBE. IIEJIOYHBIX KoMmyHukaTuBHBIC: | pElICHUA JI. om. Nel4.
Kanuiiaple ymobpe | MeTaios, YYUTBHIBAIOT Pa3HbIC npaktuyecku | OkpairBaHue
HUSL. peuaTh «UENOYKd | MHEHHUS U CTpEeMATCS K | X 3a/a4. MJIaMeHu
» MpeBpalLCHUH. KOOpIUHAIINU COJISIMU
Ilonyyam Pa3IMYHBIX MO3ULIUN B HIETTOYHBIX
603MOMHCHOCHb COTPYJHHYECTBE. METaJIJIOB.
Hayuumbvca: cocTa
BJISITH «L[ETTOYKH
IIPEBPALLICHUN.
8/ Bepuiamii, maramii | O0mas Hayuamocsa: PeryasiTuBHbIe: Pa3Butne [Mudposas  [§15cTp.
1 u XapaKTepUCTUKA J1aBaTh IUIAHUPYIOT CBOU OCO3HaHHOTO, naboparopu [96-98
8. 1eJIOYHO3eMeJIbHbIE | DIIEMEHTOB XapaKTEPUCTUKY NeHCTBUS B CBSI3U C YBa)XUTEIHHO g Releon ¢
MeTaLbl. O61Ias TJIaBHOM HIEJIOYHO3EMENbHBI | MOCTAaBIEHHON rou JTATYNKOM
XapaKTepUCTHKA. noarpymsl 11 M MeTaJulaM M0 X | 3a7auell ¥ YCIOBUSAMHU | AoOpoxkenaTe pH.
VYpok nzydeHus rpynnsl. CTpoeHue | MOJ0KEHUIO B €€ pEIICHMUS. JBHOTO
HOBOI'0 MaTepuala. aTOMOB. [ICXD . 1. ITo3HaBaTe/IbHBIE: OTHOLIECHUS K
[lenounozemenbH | MeHneneeBa, xapa | CTaBsT U Ipyromy
bI€ METAJLIBl — KTE€pU30BaTh GOpMyIUPYIOT LEAH U | YEJIOBEKY.
IIPOCTBIE BELIECTBA. | COCTAB aTOMOB, POOJIEMBI YpOKa. Ero muenuto,
HCCIIEI0BATH KomMmyHuKaTHBHBIE: | CIOCOOHOCTH
CBOMCTBA LIEJIOYH | aJIEKBAaTHO BECTU JUAJIOT
BIX METAJJIOB — KaK | MCMOJB3YIOT peUyeBble | C APYTUMHU
IPOCTBIX BEIIECTB. | CpeAcCTBa JUIs JIIOJTbMH.

Honyuyam
603MOMCHOCMb
Hayuumoca:
rPaMOTHO
oOparmiaThcs ¢
BEI[CCTBAMH B

3¢ pexTUBHOTO
perenust
KOMMYHHKATHBHBIX
3amad.




IIOBCEIHEBHOI

KHU3HU.
9/ CoennHeHus Baxneiimne Hayuamcs: PeryasiTuBHbIe: ®opmupoBan | Jlemoncrpamm | [udposas |§15ctp
1 OepuJliinsl, MATHUS U | COCUHEHUS XapaKTepU30BaTh | YYUTHIBAIOT IPABUIIO B | N€ YMEHHUS " naboparopu [99-105
9. HIeJI0YHO3eMeIbHBIX | IEJI0YHO3EMENbHBI | (hu3nueckue IUTAHUPOBAHUM U yIpaBIIATh Bzaumogneiicts | s Releon ¢
MeTAaJLJIOB. X U XUMHYECKHE KOHTpOJIE criocoba cBoeH M€ KaJIbIH C JTaTYUKOM
KomOunnpoBaHHbIH METAJIJIOB — CBOIWCTBA OKCHJIOB | pELICHUS MO3HABATENIbH | BOJOIA. pH.
YPOK. OKCH[IBL, U TUAPOKCHUIIOB ITo3HaBaTe/bHBIC: on Bzaumopeiicts
TUAPOKCUIBI U HIEJIOYHO3EMENbHBI | UCTIOIB3YIOT MOUCK NESTENIbHOCTh | M€ MarHus ¢
COJIH (XIJIOPHUIBL, X METaJIJIOB, HEo0X0oauMOMn 10; KHCJIOPOJIOM.
KapOOHATHI, COCTaBJIATh nHpopManuu st MMOHUMaHue JI. om. Nels.
HUTPATHI, CyabpaT | XUMHUYECKHE BBINOJIHEHUS y4eOHbIX | 3HauumocTu | Ilomydenue
I, pocdarsr), ux ypaBHEHUS, 3a/IaHHH C €CTECTBEHHO- | TUAPOKCHIA
CBOWCTBA U XapaKTePU3YIONINE | MCTIOTB30BAHUEM HAYYHBIX KaJbIUs U
MIPUMEHEHUE B CBOMCTBA y4eOHOU JTUTEPATYPHI. | 3HAHUM IS HCCIIEIOBAHUE
HapOJHOM LICJIIOYHBIX KoMmyHukaTuBHBIC: | pElICHUA €ro CBOMCTB.
XO3SIUCTBE. METaJJIOB, YUUTBHIBAIOT pa3HbIe MPAKTUYECKH
pelIaTh «IeMoYKH | MHEHUS M CTPEMSTCS K | X 3a7a4:
» MpeBpalLeHUH. KOOpUHAIINU dbopMupoBaHu
Ilonyyam Pa3NIUYHBIX MO3HULUHN B | € TPaMOTHOTO
603MOMCHOCHb COTPYHUYECTBE. oOpaiteHus ¢
Hayuumwvca: cocTa BEIIIECTBAMH B
BJISITH «IIETTOYKH» XUMHUYECKON
IIPEBPALICHU. naboparopuu
U B OBITY.
1 ANIOMUHUT — Crpoenue aToma, Hayuamcs: nasats | PeryjasiTuBHbIe: DopMUPYIOT Hudposas §16
0/ nepexoaHbIH buznueckue u XapaKTEPUCTUKY IJITAHUPYIOT CBOU WHTEpEC K nabopartopu |cTp.107
2 3JIEMEHT. XUMUYECKHE QIIOMUHMS 110 €ro | IEUCTBUA C KOHKPETHOMY g Releonc  [-111
0. KomOunnpoBaHHbBIT CBOMCTBA MOJIOKEHUIO B MOCTABJICHHON XUMHYECKOMY JaTYUKOM
YPOK. AIIOMUHMS KaK [CX5 A. . 3a/la4el U yCIOBUSAMU | DJIEMEHTY. BBICOKOM
POCTOTO MenneneeBa, xapa | ee pelieHus, TeMIeparyp
BELIECTBA. KTEPU30BaTh OLICHUBAIOT BI.
COCTaB aToOMa, MIPaBUJIBHOCTD

XapakTepUu30BaTh




buznveckue u
XUMHYECKHE
CBOMCTBaA
ATFOMUHUS,
00BACHATH
3aBHCUMOCTD
CBOICTB
AJTIOMHUHHUS OT €T0
MOJIOKEHUS B

BBINIOJTHEHHS
JICHCTBUS.
Ilo3HaBaTeabHBbIE:
CaMOCTOSTEIILHO
BBIIENISIOT U
bopmMyIHpYIOT
MTO3HABATEJIHHYIO
L€Jb, UCIIOJIb3YIOT
001II1e TPUEMBI

[ICX5 /. N. penieHus 3aay.
Menpeneena, KomMMmyHukaTuBHbIe:
OOBSICHATD JOITYCKaIOT
MPUYMHBI BO3MO>XHOCTh
XUMUYECKOU Pa3IUYHBIX TOUYEK
UHEPTHOCTH 3peHusi, B TOM YHCIIe
AITIOMUHHUSL. HE COBIMAJAIONIUX C UX
Honyuam COOCTBEHHOM. U
603MOICHOCMb OPUEHTHUPYIOTCS Ha
Hayuumoca: MO3UIMIO TapTHEPA B
IrPaMOTHO OOIIEeHUN U
oOparmiaTbcs ¢ B3aNMOENCTBUU.
BEI[ECTBAMH B
IIOBCEIHEBHO
YKU3ZHU.
1 CoequHeHust CoenuHeHust Hayuamcs: PeryasiTuBHbIe: ®opmupytor | JI. om. Nel6. [udposas  [§16
1/ aJroMuHNASA ( AIIOMUHUS — XapaKkTepu30BaTh YYUTBIBAIOT IIPABUJIO B | yMeHHUE ITonyuenue naboparopu [cTp.111
2 OKCHJ U TUAPOKCHN), | oxcua u buznueckue IJIAHUPOBAHUHU U MHTETPUPOBAT | TUAPOKCUIA g Releonc [-114
l. uX aM(poTepHbIii TUAPOKCH]I, UX U XUMHUYECKHUE KOHTpOJIE crocoba b ATIOMUHUS U JATYNKOM
xapakrep. amM(OTepHBIi CBOMCTBA OKCHJIa U | pELICHUSI. MoJy4yeHHble | uccnenoBanue | pH
KoMOuHmMpoBaHHBI | Xapakrep. ruapokcuaa amoMm | [lo3HaBaTeabHbIE: 3HAHUS B €r0 CBOMWCTB.
YPOK. BaxxHeiimue conmu | UHUS, COCTABIATh | MCHOJIB3YIOT IOUCK MPAKTHYECKY
AITIOMUHHUSL. XUMUYECKHE HE00X0TUMOiA 10 KU3Hb.
ypaBHEHUS, nH(popManuu AJs

XapaKTEepU3yIOIIHe

BBIITOJIHCHU S y‘-Ie6HBIX




[Ipumenenue CBOMCTBA 3aJJaHuH C
ATIOMUHHUS U €T0 AITIOMUHUS, WCII0Ib30BaHUEM
COCIMHECHUH. pemaTh «IernoYkd | yueOHOH JIUTepaTyphl.
» IPEBPALCHUMN. KommyHukaTuBHbIC:
Honyuyam KOHTPOJUPYIOT
603MOMICHOCHb NENCTBUE MapTHEpA.
Hayuumsca: cocTa
BIISITh «IICTIOYKH
MIPEBPAILCHHIA.
1 IpakTuyeckas OcymiecTBieHne Hayuamca: obpani | PeryasiTuBHbIe: PazButue ILp.Nel CTp.
2/ padora Nel LETI0YKHU aTbCs C OCYILECTBIIAIOT KOMMYHUKaTH 125
2 «OcymecTBiIeHHE XUMUYECKHUX 1a060paTOPHBIM MOIIaroBbIi KOHTPOJIb | BHOTO
2. HenoYKH MIpPEBPAILECHUMN. o0opy/soBaHUEM U | 1O pe3yibTary. KOMIIOHEHTa B
XUMHYECKHX HarpeBatenbHbiMU | [lo3HaBaTebHBIE: oOIIeHNH U
npeBpalieHuii.» npubopamMu B BJIQ/ICIOT 00IIUM COTpYJIHUYECT
YPpok mpakTUKyM. COOTBETCTBUU C MIPUEMOM PEILIEHUS BE CO
paBHJIaMU 3azad. CBEPCTHHUKAM
TEXHUKU KoMmmyHukaTuBHbIe: | U U
0e30MacHOCTH, YUUTBHIBAIOT pa3HbIe YUUTEISIMH.
ONUCHIBATh MHEHHUS U CTPEMSATCS K
XUMHUYECKHUH KOOpUHAIINU
HKCIIEPUMEHT C Pa3IMYHBIX MO3ULIUN B
MOMOIIBIO SI3bIKA COTPYJIHUYECTBE.

XHAMMH, JIe]IaTh
BBIBOJIBI 10
pe3ynbTaram
JKCTIEpUMEHTA.
Honyuyam
603MOICHOCHb
Hayuumoca:
OCO3HaBaTh
HEOOXOINMOCTh
COOIrOIeHUSA
npaswi Th u OT




TUIS
COXpaHEHHUs 3710pO
Bbsl OKPYKaIOIIHX.

3/

Kene3o.
du3znueckue
XUMHYECKHE
CBOMCTBA JKeJie3a.
KomOunupoBaHHbIiI

YPOK.

Pacrnonoxxkenne
JKernes3a B
IICXD 1 .1.
Meuneneesa u
CTPOCHUE €r0
aTroma.
duznueckue u
XHUMHYCECKHE
CBOMCTBA Kene3a
— MPOCTOTO
BEIIIECTRA.
Haxoxnenue B

pUpPOJIE.

Hayuamoca:
JTaBaTh
XapaKTEPUCTUKY
JKenes3a IIo ero
MIOJIOKCHUIO B
IICXD /1. U.
MenpeneeBa, xapa
KTEpPU30BaTh
COCTaB aToMa,
XapaKkTepU30BaTh
dusnueckue u
XUMHYCCKHE
CBOMCTBA JKele3a,
00BACHATH
3aBUCHMOCTD
CBOMCTB KeJie3a OT
€ro II0J0KCHHS B
IICXD /1. W.
Menneneena, uccia
€I0BaTh CBOMCTBA
JKele3a B X04¢e
BBITTOJTHCHUS
71a00paTOpHOTO
OITBITA, OIMCHIBATh
XUMHYECKHH
SKCIIEPUMEHT.
Honyyam
6O3MOICHOCM b
Hayuumuca:
rpaMOTHO
o0paraTecs ¢

PeryasiTuBHblie:
IJTAHUPYIOT CBOU
JIEHCTBUS C
IMOCTaBJICHHOM
3a7a4eil U yCIOBUSMH
€€ penieHus,
OIICHUBAIOT
MPaBUJILHOCTh
BBITTOJIHEHUS
JIEUCTBUSL.
Ilo3HaBaTeabHBIE:
CaMOCTOSITEIILHO
BBIICIISIOT U
(opmymupytor
MMO3HABATEJIbHYIO
11€J1b, UCTIOJIb3YIOT
o011re npuemMbl
pelLIeHHs 3a/1a4.
KommyHukaTuBHbIC:
JOMYCKAIOT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHHUs], B TOM YHUCIIE
HE COBITAJAIOMIMX C UX
coocTBenHom. 1
OPUEHTUPYIOTCS Ha
MO3UIIMIO TApTHEPA B
o0ILIEeHNHU U
B3aMMOICHCTBHU.

DopMUpYIOT
MHTEPEC K
KOHKPETHOMY
XUMHUYECKOMY
JJIEMEHTY.

JI. om. Nel7.
BzaumozeiicTs
He JKeesa ¢
COJISTHOM
KHUCJIOTOM.

Hudposas
nabopaTopu

st Releon ¢
JaTYUKOM
BBICOKOH
TeMITepaTyp
Bl

§17
cTp.116
-119




B€I€CCTBAMH B

IIOBCEHEBHOMN
KHU3HU
1 Coenunenus xkese3a | I'enernueckue Hayuamca: PeryasituBHblIe: Pa3Butne JeMoHcTpanu §17
4/ +2,+3 5 ux pamsl Fe?'n XapakTepu30BaTh YYUTBIBAIOT IIPABWIIO B | OCO3HAHHOIO, | M ctpl19-
2 Ka4yeCTBEHHOe Fe’" Baxueiinme dusnueckue IJIJAHUPOBAHUU U YBaXUTEIbHO | B3aumonencrs 123
4. onpeneieHue. COJIH JKEJIe3a. U XUMUYECKUE KOHTpOJIE criocoda rou 1€ METAJUIOB C
I'enernyeckue 3HaueHHeE Kenes3a CBOMCTBA OKCUJOB | pELICHMUS. nobposkenare | Hemetasutamu. | Ludposas
psaanl Fe ™2 m Fe 3. | u ero coequuenuii | ¥ rUApOKCUIOB ITo3HaBaTe/IbHBIE: JIBHOTO JI. om. Nel8. naboparopu
KomOunupoBaHHbIi IS IPUPOABI U Kelesa, HCIIOJIB3YIOT IIOUCK orHoweHud K | [lonyuenue s Releon ¢
YPOK. HapOJHOTO COCTaBJIATh HEo0XoauMon Ipyromy THJIPOKCUIIOB JTaTYNKOM
XO35I1CTBA. XUMHUYECKHE uHbOpMaLUU A YEJIOBEKY. xenesza (II) u pH.
CBOMCTB. ypaBHEHUS, BBITIOJTHEHUS yueOHbIX | Ero muenuto, | (II1) u
XapaKTepu3ylolMe | 3a7aHuii ¢ CIOCOOHOCTH | U3YYEHHUE UX
CBOMCTBa HCIIOJIb30BaHUEM BECTH JHAJIOT | CBOMCTB.
COCIMHEHUN yueOHOI TuTepaTyphl. | ¢ qpyrumu
xene3a, npoBoauT | KoMMyHMKaTHBHBIE: | TIOIbMHU.

b KQUEeCTBEHHbIE
peakuuu,
MOJATBEPKIAOLIME
HaJIU4HE B BOJHBIX
pacTBopax
KAaTHOHOB XeJe3a,
peuaTh «UernoYKu
» MPEBPaALCHUM.
Honyuyam
603MOIICHOCHD
Hayuumwvca: cocTa
BIISITh «LIETIOYKH
IIPEBPALLICHU,
COCTAaBJISITh
MOJIEKYJIIPHBIE 1
MIOJIHBIE NOHHBIE
ypaBHEHUS 10

YYUTBIBAIOT pa3HbIE
MHEHHS ¥ CTPEMSATCS K
KOOpAWHALHA
Pa3IMYHBIX MO3ULUNA B
COTPY/AHHYECTBE.




COKpalll€HHBIM

MOHHBIM
YpaBHEHUSIM.
1 IpakTuyeckas DopMUpOBaHUE Y Hayuamca: PeryasitTuBHbIe: Osnanenue IIp.Ne2 Hudposas  [cTp.
5/ pabora Ne2 yyaluxcs yMeHui | oOpamatbest ¢ OCYLIECTBIISIOT HaBbIKAMH nabopartopu |125-
2 Hoany4yenune u MIOCTPOEHUS U 1a060paTOPHBIM MOLIArOBbI KOHTPOJIb | AJISt s Releonc  |127
5. cBoiicTBa peanu3aluu HOBbIX | 00OpynOBaHUEM U | 1O pe3yibTary. MPAKTUYECKO JTaTYNKOM
COeIMHEeHU M 3HaHUI: TapHOE HarpeBarelbHbIMU | [lo3HaBaTeabHBIE: 171 pH.
MeTaJLJI0B. WM TPYIIIOBOE npubopamu B CTpOSIT peueBoe NEeSITEIIbHOCTH
YPOK MpakTUKYM. BbITIosIHEHUE [Ip COOTBETCTBUHU C BBICKa3bIBaHUE B
paboThI ¢ [paBUIaMU YCTHOW U MUCbMEHHOMN
coOroIcCHIEM TEXHUKU dbopwme.
npasuia Th. 0e30MacHOCTH, KommyHukaTnBHbIE:
OIHCHIBATH YUUTBHIBAIOT pa3HbIe
XUMHUYECKHUH MHEHUS U CTPEMSITCS K
HKCIIEPUMEHT C KOOpIUHAIINU
MOMOMUIBIO S3bIKA Pa3IUYHBIX MTO3UIUN B
XUMHH, JIENIaTh COTPYJIHUYECTBE.
BBIBO/IBI 110
pe3ynbTaTtam
JKCIIEpUMEHTA.
Honyuyam
603MOMHCHOCHb
Hayuumvca: 0CO3H
aBaTh
HEO00XOIUMOCTh
CcOOIrOIeHUSA
npaswi Thb u OT
JUIS
COXpaHEHHUs 3J10pPO
Bbsl OKPYKaIOIIHX.
1 IMpakTuyeckas DopMUPOBaHUE Y Hayuamca: PeryasitTuBHbIe: Osnagenue IIp.Ne3 Hudposas  [cTp.
6/ pabora Ne3 yyalxcs yMeHuit | oOpamatbest ¢ HaBbIKAMH nabopatopu |127-
MOCTPOCHUS U 1a060paTOPHBIM JUTSt s Releonc  [128




2 IKCNEePUMEHTAJBHBI | peanu3alii HOBBIX | 000py/JIOBaHUEM M | OCYLIECTBISIOT MPAKTUYECKO JTATIYNKOM
6. € 3a71a4M 110 3HAHUU: TapHOE HarpeBaTe/IbHbIMUA | IIOIIArOBbIA KOHTPOJIb | U pH.
Pacno3HABAHUIO U WJIU TPYNIOBOE npubopamu B 10 pe3yJbTary. NEeATEeTLHOCTH
MOJY4YEHU IO BbITIOJHEHKE [1p COOTBETCTBUH C ITo3HaBaTe/IbHBIC:
coeIMHeH Uit paboTsI € IpaBUIaMu MPOBOJSAT CPABHEHUE U
MeTAaJJIOB. coOroAeHIEM TEXHUKU KJIaCCU(UKALIHIO 110
Ypok npakTUKym. npasui Th. 0e30MacHOCTH, 3aJaHHBIM KPUTEPHSIM.
ONUCHIBATh KoMmmyHuKkaTuBHBIE:
XUMHUYECKHI JIOTOBapHUBAIOTCA O
HKCIIEPUMEHT C COBMECTHBIX
MTOMOUIBIO SI3bIKA NEUCTBUSX B
XUMUU, JeNaTh Pa3IUYHBIX
BBIBO/IBI 11O CUTYyalUsIX.
pe3yiabTaTam
AKCIIEPUMEHTA.
Honyyam
603MOMHCHOCMb
Hayuumuca:
OCO3HABaTh
HEO0OXOIUMOCTh
COOIrOIEHUSA
npaswi Th u OT
TUIst
COXpaHEHHUsI CBOET
0 3JI0POBbS U
OKPY>KaIOIIHX.
1 O0600menue u ®opmupoBanne y | Hayuamca: PeryasiTuBHbIe: BripaxaroT
7/ CHCTEMATH3AINSA y4Yaluxcs 000011aTh 3HaHUA | BHOCAT HEOOXOOUMEBIE | amexBaTHOE
2 3HAHMI 1O TeMe crocobHoCTEH K Y IIPEJICTABIIATh UX | KOPPEKTHUBHI B MMOHUMaHHUE
7. «MeTaniabn. pednexcun cxem, Tabuil, JEUCTBUE TOCIIE Er0 NPUYUH
Ypok 000011arnero | KOppeKIuoHHO- Mpe3eHTalNM. 3aBEpUICHUS Ha ycrexa u
MMOBTOPEHHUSI. KOHTPOJILHOT'O OCHOBE €r0 U y4yeTa Heycnexa
THMA U XapakTepa cleIaHHbIX | ydeOHOM

(UKCHUPOBAHHUIO

OLLIUOOK.




COOCTBEHHBIX Ilo3naBaTenbHbIE: JEeSTEIBHOCTH
3aTpPYAHEHUN B CTPOST PEUYEBOE
yaeOHOMH BBICKA3bIBAaHUE B
JEATEIIbHOCTH. YCTHOU U MMCbMEHHOMN
dbopwme.
KommyHukaTuBHbIC:
KOHTPOJIHUPYIOT
JEHCTBHUs NMApTHEpA.
I (3.1 KoutpoabHnasn KoHntposnb Hayuamcs: PeryasiTuBHbIe: [IposiBnstoT
8/ 3.1.1 | paGora Ne2 IPEIMETHBIX U IPUMEHSITD OCYILIECTBIISIOT OTBETCTBEHHO
2 1o TeMe METanpeIMETHBIX IIOJIy4YEHHBIE UTOTOBBIN CTh 32
8. «MeTtaniab». y4eOHBIX ACUCTBUI | 3HAHMS U U TOIIArOBBIN pe3yJIbTaThl.
YPOK KOHTPOIIS 10 TeMe c(OPMHUPOBAHHBIE | KOHTPOJIb IO
3HaHUMU. «Metamsl». YMEHHUS 111 pe3yJbTary.
pemenus yueOHbIx | [lo3HaBaTebHBIE:
3az1ad. CTPOSIT pe4eBOE
BBICKa3bIBaHUE B
YCTHOW U MUCbMEHHOMN
dhopwme.
KommyHukaTuBHbIE:
KOHTPOJIHUPYIOT
JEHCTBHUs MMapTHEpa.
Tema 4 Hemeramibi(254.)
Tema 5 IIpakTukym 2. CBoOMCTBa HeMeTAJVIOB U X cOeJUHeHHUI. (39)
25+3=284
1/ HemeTasibl: Ob6mas Hayuamcsa: naBatsb | PeryiasiTuBHbIE: dopmupoBaH §18
2 aTOMBbI M IPOCThIE | XapaKTEPUCTUKA OIpeeICHUS IUIAHUPYIOT CBOU ue
9. BelllecTBa. HEMETAJIJIOB: MOHATHUAM NECUCTBHS B CBSI3U C TOTOBHOCTH U
Kucaopon, o30mH, II0JIO’KEHUE B «QJIEKTPOOTPULIATE | IOCTABJIEHHOU CIOCOOHOCTH
BO31yX. [lepnonnueckoi JIBHOCTBY, 3a/1aueil U yCIOBUSAMH | K OOYUYCHHIO U
VYPOok OTKpBITUS CUCTEME « QIIIOTPOTIHSI» €€ pEIICHMUSL. caMOpa3BUTHU
HOBOTO 3HAHHUA. XUMHUYECKHX xapaktepusoBath | [lo3HaBaTe/bHbBIE: 10U
AJIEMEHTOB HEMETAJLJIBI 110 UX camoo0pa3oBa
IIOJIO’KECHHUIO B HUIO Ha




. . Menpneneena,
0COOEHHOCTH
CTPOCHHUSI aTOMOB,
AIIEKTPOOTPHUIIATETH
HOCTh (D0) Kak
Mepa
«HEMETAJNTMYHOCTH
», psag 0.
Kpucrannnueckoe
CTpPOEHHUE
HEMETAJIJIOB —
MIPOCTBIX

BEIICCTB.
Amnotponus.
dusnyeckue
CBOMCTBaA
HEMETAJLJIOB.
OTHOCHUTENBLHOCTD
MMOHATHH «METa»
U «HEMETAaJLI».

I[ICX5 . U.
Menneneena,
OITMCKLIBATH
CTPOEHUE
buznveckue
CBOMCTBA
HEMETAJIJIOB,
0OBACHATH
3aBHCHMOCTD
CBOMCTB
HEMETAJVIOB OT UX
nonoskenus IICXDO
. . Menneneesa;
COCTaBIISITh
Ha3BaHU
COeIMHEHUN
HEMETAJJIOB 110
bopmyie u
dhopmyn o
Ha3BaHHIO,
Hay4Jarcs 1aBaTh
onpeeneHus
«AITIOTPOTIUS»,
«aJIOTPOTHBIE
MOAUGUKAITAN .
Honyuam
603MOIHCHOCHLD
Hayuumupca:
MIPOTHO3UPOBATH
CBOMCTBA
HEU3y4YEHHBIX
9JIEMEHTOB U X
COETMHEHUN Ha
OCHOBE 3HaHUU O

CTaBAT U
(bOpMyIUPYIOT LIETH |
po0JIeMBI ypoKa.
KommyHukaTuBHbIE:
aJIeKBaTHO
HCTIOJIB3YIOT PEeUYeBbIC
CpeAcTBa s

3¢ HEeKTUBHOTO
peLeHus
KOMMYHHUKaTHBHBIX
3ajau.

OCHOBE
MOTHBAIIUHU K
00y4eHUIO U
MO3HAHMUIO.




NEPUOANICCKOM
3aKOHCE.

2/

(O8]

Bonopon.
KomOunupoBaHHbII
YPOK.

ITonoxxenue
BOJIOpPO/IA B
[Tepuoanueckoit
CHCTEME
XHUMHYECKHX
3JICMCHTOB

. . Menneneena.

Crpoenue atoma
U MOJICKYJIBI.
duznueckue u
XHUMUYECKHE
CBOMCTBaA
BOJIOpPO/IA, €T0
MOJIy4eHUE U
MIpUMEHEHHE.

Hayuamcs:
XapaKTepU30BaTh
BOJIOPOJ TTO €T0
IIOJIOXKCHHUIO B
I[ICX5 AO..1.
Menneneena,
XapaKTEePU30BaTh
CTpPOEHHUE aTomMa
BOJIOpO/IA,
OOBSCHATH €TI0
BO3MOKHEIC
CTCIICHH
OKHCJICHMS,
XapaKTepU30BaTh
dbuzmveckue u
XUMHYECKHUE
CBOICTBa
BOJIOpO/A,
OOBACHATH
3aBUCHMOCTD
CBOWMCTB BOJOpOJIa
OT IIOJIOKCHHS €TO
B [ICXD /1. N.
Menneneena,
OITMCKLIBATH
nabopaTopHbIE U

IMPOMBIIIJICHHBIC C

OCOOBI
MOJTy4EHUs
BOJIOpO/A.
Hoayuam
603MONCHOCHLD

PeryasiTuBHbIe:
pa3nuyaroT cnocod u
pe3yJbTaT ACHCTBHUS.
ITo3HaBaTe/IbHBIC:
BJIAICIOT OOIIIUM
MIPUEMOM PEIICHHUS
3azad.
KommyHukaTuBHbIe
JIOTOBApUBAIOTCA O
COBMECTHOM
JesITeIbHOCTH T10]1
PYKOBOJICTBOM
YUUTES.

DopMUPYIOT
KOMMYHHKATH
BHBIM
KOMIIOHCHT B
0oO0IIeHNH U
COTPYIHUYECT
BE CO
CBEPCTHHUKAM
U B IIpoIiecce
oOpa3oBartelnb
HOM
JIEeATEIIbHOCTH

JI. om. Nel9
[Tonyuenue

Y Paclo3HaBaHUE
BOZOpOAA.

§19




HAYUUmMbCA:
0OBACHATH
JIBOMCTBEHHOE
MOJI0KEHUE
Bosopoaa B [ICXD
. 1. Menaeneena,
IPaMOTHO
oOpamaThcs ¢
BEIIESCTBAMH B

MMOBCEHEBHOU
KU3HU.
3/ Boaa. Bona B CrtpoeHue Hayuamcs: PeryasiTuBHbIE: Nwmetor JI. om. Ne20 [Mudposa [§20,21
3 JKU3HM YeI0BeKa. MOJIEKYJIBI. XapaKTEepU30BaTh | IJIAHUPYIOT CBOU LEJIOCTHOE HccnenoBanue s
I. KomOunupoBauusiii | Bogopoanas CTpOEHUE JIECTBUS B CBS3U C MHUPOBO33pEH | moBepxHOCTHOTO | TabopaTo
YPOK. XUMHUYECKasl CBSI3b. | MOJIEKYJIbI MOCTaBJICHHOM ue, HATSHKEHUSI BOJBL. | pus
®dusnyeckue BOJIOPO/IA, 3a7a4eil U ycloBUsIMH | cooTBeTcTBYIO | JI. om. Ne21. Releon ¢
CBOICTBa BOJIBI. buznueckue u €€ perIeHHs. niee PactBopenue JaTYNKOM
AHOManuu CBOMCTB | XUMUYECKUE Ilo3naBaTenbHbIE: COBPEMEHHOM | epMaHraHaTa TeMrepar
BOJIBI. CBOICTBA BOJBI, CTaBsT U Y YPOBHIO KaJusl Uiu ypbl/
TuppodunbHbie u OOBSICHATH (GOpMYyIUPYIOT NN U | PA3BUTHUS MEJTHOTO JATYUKOM
ruapodoOHbIC AHOMAJIUH BOJIBI, po0JIeMbI ypoKa. HayKH. KyIopoca B BOJIE. | BBICOKOM
BEIIECTBA. crocoOb! ouncTkH | KoMMyHHKATHBHBIE JI. om. Ne 22. TeMIepar
XuMuyeckue BOJIbI, IPUMEHSATh | KOHTPOJIUPYIOT ['unparanus YpBIL.
CBOICTBa BOJBI. B OBITY (DHIIBTPHI NEMCTBUS MapTHEPA. 00€3B0’KEHHOT0
KpyroBopot Boabl | A OUMCTKH BOABL, cynbgara
B IIPUPOJIE. IIPaBUIILHO meau (1I).
Bonoounctka. HUCIIO0JIL30BaTh JI. om. Ne23.
Abspanus BOJBbI. MUHEpaIbHYIO N3roroBnenue
beITOBBIE QUIIBTPEL. | BOAY, BHITOJIHATH TUIICOBOTO
MunepanbHbie pacyeTsl 1o oTIeyYarka.
BO/IbI. YpPaBHEHUSAM JI. om. Ne24,
JuctuinrpoBaHHas | XUMHUYECKUX O3HaKkoMJIEHHE C
BOJa, €¢ peakuuit, KOJUIEKIIMEH




IMOJIYYCHUC U

MPOTEKAFOIINX C

OBITOBBIX

pUMEHEHHE. y4acTHUEM BOJIBI. buUIBTPOB.
Hoayuam JI. om. Ne25.
603MOMNCHOCH b O3HaKkoMJIEHHE C
Hayuumuvca: 00beK COCTaBOM
THUBHO OLICHUBAThH MUHEPATHHOU
nH(pOpMaIUIo 0 BOJIEL.
BeIeCTBaxX U
XUMHYECKHX
nporeccax,
KPUTHYECKH
OTHOCHUTHCS K
MICEBAOHAYYHOU
uH(popManuy,
HeJ00pOCOBECTHOM
peKame.
4/ I'anorennr: oomas | O6mas Hayuamca: xapak | PeryJasTuBHbIe: [IposiBstoT HMemoncrpanun: | Ludposa |§22
3 XapaKTePUCTUKA. | XapaKTepUCTHKa TEepPU30BaTh IUTAHUPYIOT CBOU skonoruuecko | O6pasuoB A
2. VYPoK OTKpBITUS raJIOreHOB: CTpOCHHE MOJIEKYJ | AEHCTBUS B CBSI3U C € CO3HaHHE. raJloreHoB — naboparo
HOBOT'O 3HAHUS. CTpPOCHHE aTOMOB; | TaJOTeHOB, MOCTABIICHHOM MPOCTBIX pust
IIPOCTHIE BEUIECTBA | OMHMCHIBATH 3a/1a4yeil U yCIOBUSIMHU BEIIIECTB. Releon ¢
Y OCHOBHBIE ¢buznveckue u €e peIICHHSI. B3aumoneiictBue | garuukom
COETMHEHUS XUMHYECKHE ITo3HaBaTeabHBIE: TaJIOTeHOB C OINITUYECK
raJIOr€HoOB, UX CBOICTBA CTaBAT U HATPHUEM, ol
cBoiictBa. KpaTkue | rajmoreHoB Ha GbOopMyIUpPYIOT LIETH U AITIOMUHHUEM. MJIOTHOCT
CBEICHMSI O XJIOpe, | OCHOBE poOJIeMBbI YpoKa. BriTecHenne .
opome, prope u HaOmoeHui 3a ux | KoMMyHUKaTHBHbBIE XJIOpoM Opoma
noxe. [IpuMeHeHue | IpeBpalLEHUAMHU aJ€KBaTHO WM oJa u3
raJIOTeHOB U BO BpeMs HCIOJIb3YIOT PEeUYEBbIE pPacTBOPOB UX
WX COCIMHEHUH B JEMOHCTPAIIMOHHBI | CPENICTBA IS coJiei.
HapOTHOM X OITIBITOB, 3¢ pexTUBHOTO
XO3S5IICTBE. OOBSICHATH pelieHus
3aBHUCHUMOCTh KOMMYHHUKATHUBHBIX

CBOWCTB raJIOr€HOB

3ajad.




HX OT HOJIOKEHUS
B [ICXD JI.N.
Menneneena,
COCTaBIIATh
hopMyIbI
COeIMHEHUN
rajoreHoOB H I10
dbopmynam naBathb
Ha3BaHU
COCAUHECHUSIM
rajoreHoOB
Honyuam
603MOIHCHOCHLD
Hayuumsca: 0co3
HaBaTh
HEOOXOIMMOCTh
coOIroIeHus
MIpaBUII
9KOJIOTHYECKOM
0€30MacHOCTH IpU
oOparieHuu ¢

rajJJorcHaMu.
5/ CoennHeHus OcHOBHBIE Hayuamcs: PeryasiTuBHbIe: Bocniuranne | leMoHcTpanuu: §23
3 raJlIoreHoB. COEIMHEHUS YCTaHABIUBATH VY4uTBIBaIOT IPAaBWIO | OTBETCTBEHHO | OOpasiisl
3. KoMOuHMpoBaHHbIN | ramoreHos: CBSI3b MEXKAY B IUTAaHUPOBAHUM U ro IPUPOIHBIX
YPOK. raJloTeHOBOJIOPOJIBI | CBOMCTBaMU KOHTpOJIE criocoba OTHOILICHHS K | COeIMHEHHH
, COJIN COCIMHEHUI U UX | peleHus. npupoie. XJiopa.
raJIOTEHOBOJIOPOAH | IPUMEHEHUEM, ITo3naBaTenbHbIE: JI. om. Ne26.
BIX KHCJIOT. n3ydarh cBoMcTBa | Mcmosb3ytoT mouck KauecTBennas
COeAMHEHU I HE00X0AuMOMn peakuus Ha
raJloreHoB B XoAe | uHpopmanuu st raJIoreHUI-UOHBI.
BBITIOJIHCHU A BBITIOJIHCEHU A y‘-Ie6HBIX
71a00paTOPHBIX 3aJIaHHH C

OIIBITOB




Hoayuam
603MOICHOCH b
HAYyYUmMbcA: UCto
TB30BaTh
MpUOOpETEHHBIE

HCIIOJIb30BaHUEM
yueOHOH TuTepaTyphl.
KomMMmyHnKkaTuBHbBIE
Y4uTBHIBaIOT pa3HbIe
MHEHUS U CTPEMSATCS K

KOMIIETEHIIUH NPU | KOOPAUHALIUHI
BBITIOJTHEHUH TIPOE | Pa3IMyYHbIX MO3UIIHMA B
KTHBIX paboT 1Mo COTPY/JAHHYECTBE.
W3YyYEHUIO CBOMCTB
U CII0CO00B
MOJIy4EHUs U
pacro3HaBaHHUs CO
€IUHEHUN
TaJIOT€HOB.
6/ Moayyenne I'ne ncnons3yroresa | Hayuarcs PeryasitTuBHbIe: dopmMupoBaH §24
3 rajoreHoB. rajioreHbl U UxX XapakTepu3oBaTh | (HOPMHUPOBATH LIETH ue
4. Buonornueckoe coeuHeHus? MOJTyYeHUE yYpOKa U CTaBUTh MO3HABATENIbH
3HAYeHHe U Kakyro ponb raJIoreHOB B 3aJ1a4M; IJIAHUPOBATh | Oro MHTEpeca
NpUMeHeHue UTPAIOT MIPOMBIIIJIEHHOCTH | CBOIO ACSITEIBHOCTh U | K U3YUEHUIO
rajioreHoB U UX COEIMHEHUS ANEKTPOJIN30M IIPOrHO3UPOBATh €€ XUMUU;
coeIMHEeHHIA. TaJIOr€HOB B )KM3HU | PACIIaBOB U pe3ynbTaThl; paboTaTh | hopMupoBaHU
KomOuHupoBaHHbIH | yeroBeka? pacTBOPOB COJIEH; | IO IUIaHYy. € Hay4HOI'0
YPOK. xapaktepusoBath | [lo3HaBaTe/ibHbBIE: MHUPOBO33PEH
Ouosornveckoe HCII0JIb30BATh us;
3HaYeHUE 3HAKOBO- MOHUMAaHUE
raJIOre€HOB; CUMBOJINYECKUE 3HAYUMOCTH
COCTaBJIATh CpencTBa JUIst €CTECTBEHHO-
ypaBHEHUS pelieHus 3a1ay; HAYYHBIX
peakuui, CcO031aBaTh 3HAHUN 1
XapaKTepu3yoImux | 06001meHus, pelieHus
CH0COObI YCTaHABIIMBATh MPAKTUYECKH
MOJTy4YEHUSs aHaJIOTUH, JIeNlaTh X 3aj1ay.

raJIOr€HOB B

BBIBObI.




HPOMBIIUICHHOCTH
U B 1a0OpaToOpHH.

KomMMmyHnKkaTuBHbBIE
CTPOUTDH PEUYEBBIC
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN

dhopwme.

7/

Kucaopon.
KomOunnpoBaHHbIH

YPOK.

Crpoenue aToma u
AJUTOTPOTTHUS
KHCIIOPOJIa;
CBOMCTBA U
MPUMEHEHUE €T0
AJUIOTPOITHBIX

MO T (DUKATTHIA.

Hayuamca:
XapaKTepu30BaTh
CTpOCHHE
MOJIEKYJIbl KHUCIIOP
0]1a, COCTaBJISIThH
XUMHYECKHE
YpaBHEHUS,
XapaKkTepu3yolne
XUMHUYECKHE
CBOMCTBA
KHCIIOpO/Ia,
OOBSCHSITH
MIPUMECHEHUE
AJJIOTPOITHBIX
Moaudukauit
KHCIIOpO/a,
OIHCHIBATH
nmabopaTopHbIE U
MIPOMBIIIJICHHBIE C
oCcOoObI
MOJTy4eHUS
KHCIIOpO/Ia.
Honyuam
603MOMHCHOCH b
Hayuumaoca:
rpaMOTHO
oOparmiarscs ¢
BEIECTBAMH B

PeryasiTuBHbIe:
paszIuyaloT Ccrocod u
pe3yJibTaT AEUCTBUS
Ilo3HaBaTenbHBIE:
BJIAJIEIOT OOIINM
MIPUEMOM pEILIEHUS
3a1a4
KomMMmyHnKaTUBHBIE
JIOTOBAPUBAIOTCS O
COBMECTHOM
NEeSATEIbHOCTH O
PYKOBOJICTBOM
YUUTES.

Crpeminienne
K 37I0pPOBOMY
o0pa3zy
KHU3HU.

JI. om. Ne27
[Tonyuenue
U pacro3HaBaHUE
KHUCIIOpO/JIa.

§25




IOBCEIHEBHOM
JKU3HU.

8/ IpakTHyeckas dopMHpoOBaHUE Hayuamca: PeryasituBHbIe: OBnaneHue ITp. Ned udposa |cTP-
3 padora Ned YMEHUU oOparmarscs ¢ OCYILIECTBIISIOT HaBbIKaMU s 259- 260
6. IKCNEePUMEHTAJbH | IOCTPOCHUS U 1a60paTOpPHBIM MTOIIArOBbIi KOHTPOJb | JJIA nmabopato
ble 3a/1a4M [0 TeMe | peaTn3allii HOBBIX | 00OpPYJOBaHHWEM U | MO pPe3yibTary. MPAKTUIECKO pust
«[oarpynmna 3HAHWI: mapHOe HarpesaresnbHbiMU | [lo3HaBaTeIbHBIE: 171 Releon ¢
KHCJI0poaa». HJIU T'PYIIIIOBOC HpI/IGOpaMI/I B IpoOBOAAT CPABHCHUC U | ACATCIIBHOCTU AJaTYUKOM
VYPOK MpakTUKYM. BBITIOJTHEHHE COOTBETCTBHH C KJIacCU(UKALIUIO 110 pHu
[IPaKTUYECKOU [paBUIAMU 3aJaHHBIM KPUTEPUIM. JaT4IuKOM
paboTsI ¢ TEXHUKHU KoMMmyHuKaTHBHbBIE OKHUCIIUTE
coOIIoAeHIEM 0€30IaCHOCTH, HaXOIAT 00IIIee JIBHO-
npaswi Th B ONHUCHIBATh perieHue yueOHou BOCCTAaHO
COOTBETCTBUMU C XUMHUYECKUU 3aa4yu. BUTCJIIBHO
ITOPUTMOM IIPU AKCIIEPUMEHT C ro
KOHCYJIBTaTI/IBHOﬁ IIOMOIIBIO A3bIKA IIOTEHII A
MOMOIIH YUUTENS XUMHH, eaTh na.
HJIn YYCHHUKaA- BBIBOJBI 11O
JKCIIepTa. pe3yibTaTtam
DKCIEPUMEHTA.
[Tonyuar
BO3MOXXHOCTh
HAYYUTHCS:
OCO3HaBaTh
HE00XO0INMOCTh
COOTIOICHHUS
npasuwi Thb u OT
AJI1 COXpPAaHCHUSA
CBOETO 3/10POBbSI
1 OKPY)KAIOIIIHX.
9/ Cepa. Ctpoenue atoma u | Hayuamcs: PeryasiTuBHbIE: ®opmupyior | JlemoHcTpanuu [Mudposa [§26
3 YPOK OTKpBITHUS UTOTPOTIHSI CEPBI; | XapaKkTepu3oBaTh | Pa3IMUalOT COCOO U | OCHOBBI B3aumoneiictue | s
7. HOBOTO 3HAHUA. CBOICTBa U CTpOCHUE pe3yJbTaT ACHCTBHUS. JKOJIOTHYECKO | cephl nmabopato
PUMEHCHUE MOJICKYJIBl CEpBI Ilo3HaBaTebHBIE: pust




poMOMYECKOI 0OBSICHITH BJIAICIOT OOIIIUM o ¢ MeTajlIaMH, Releon ¢
CepBhl. 3aBUCHMOCTh MIPUEMOM PEIICHUS MBIIIUTCHHUS. BOJIOPOJIOM U JTaTYNKOM
CBOMCTB cepbl OT 3azad. KHUCIIOPOJIOM. TeMmepar
€€ MOJIOKEHMSI B KommyHukaTnBHbIe JI. om. Ne28. ypbl/
[ICX5 A.1. JIOTOBapHUBAIOTCA O ['openue ceprl Ha | TATYUKOM
Meneneesa, COBMECTHOM BO3JYyX€ U B BBICOKOH
COCTaBJIATh NesITeIbHOCTH, KHCIIOpO/IE. TeMmepar
XUMHUYECKHE MPHUXO/S K 001IeMy YPBL.
YpaBHEHUS, pEIICHUIO.
XapaKTepU3YIOIIne
XUMHYECKHE
CBOMCTBA CEPBI,
OOBSCHSITH
MIPUMECHECHUE
AJJIOTPOITHBIX
Moaudukauit
cepsl
Honyuam
603MOMHCHOCH b
Hayuumovca:
IrpaMOTHO
oOpamaThcs ¢
BELIECTBAMH B
MMOBCEHEBHOU
KHU3HU.
1 Coennnenus cepbl. | Oxcunsl cepol (IV) | Hayuamcs: PeryasituBHbIe: dopMUpYIOT §27
0/ KomOunuposannsiit | u (VI); ux OTHMCHIBATh YYHUTHIBAIOT IIPABUIIO B | HHTEPEC K ctpl95-
3 YPOK. IIOJIy4YECHHUE, CBOMCTBA IIJIJAHUPOBAHUU U KOHKPETHOMY 196
8. CBOICTBa U COCIMHEHUH Cepbl, | KOHTpOJIE criocoda XUMHYECKOMY
IPUMEHEHUE. COCTaBJISTh peIIeHus. DIIEMEHTY,
ypaBHEHHUS Ilo3naBaTenbHbIE: HIOMCK
peaxiui, UCIOJIE3YIOT TTOUCK JIOTIOTHUTEITh
COOTBETCTBYIOIIMX | HEOOXOAMMOM HOU

nH(OpMaLUU AJIs




«IETIOYKE» BBITIOJTHEHUS YUEOHBIX | HHpOpMAIIUN

IIPEBPALLCHUI 3alaHui C 0 HEM.

Ilonyuam HCIIOJIb30BaHUEM

603MOMNCHOCH b yueOHOH TuTepaTyphl.

Hayuumboca: nporH | KoMmMyHuKaTuBHbBIE

03UpOBaTh KOHTPOJIUPYIOT

XUMHYECKHE JeiicTBHE MapTHepa.

CBOICTBA BEILIECTB

Ha OCHOBE MX

CBOWCTB U

CTPOCHHSI.
1 Cepnasn CepHas kucnora Hayuamca: PeryasitTuBHbIe: ®opmupoBan | Jlemoncrpamun: | Hudposa |§27
1/ KHCJI0TA KaK Kak dJIEKTPOJIUT U OIMCHIBATH pa3anyaroT crnocod u 1€ YMEHHUS O6pa3sib Py ctpl96-
3 3aekTposaut. Coau | ee CBOMCTBA CEPHOM | pe3yJIbTAT JECUCTBUS YIIPABIIATH IIPUPOIHBIX nabopato |199
9. CEPHOM KMCJIOTHI. COJIH, UX KHUCJIOTBI, B XOZI€ ITo3HaBaTe/IbHBIE: cBOEH COETMHEHU N pust

KoMOuHMpOBaHHBIN | IpUMEHEHUE B MPOBEACHUS BIIQJICIOT OOIIUM no3HaBaresbH | cepbl. OOpa3sLbl Releon ¢
YPOK. HapOIHOM 1ab0paTOPHBIX MIPUEMOM PELICHUS oif BOXHEHIINX I | HaTYMKOM
XO3SIICTBE. OIIBITOB , 3a71ay JESATEIIBHOCTD | HAPOAHOIO pH.

MPOBOJAUTH KomMmyHukaTtuBHbIe: | 10; XO3SICTBA

KaueCTBEHHYIO JIOTOBAPUBAIOTCS O dbopMupoBanu | cynb(haToB.

pEaKIuIo Ha COBMECTHOM € YMEHHUs JI. om. Ne29.

cynbdaT - HOH NEeSITeIbHOCTH, rPaMOTHOIO CaoiicTBa

Honyuam MPUXOJST K 0011IeMy oOparenus ¢ | paz0aBiIeHHON

603MOMNCHOCH b pELIEHNUIO. BEIIECTBAMMU B | CEpHOI KUCIIOTHI.

Hayyumuca: Xapax XUMHUYECKON

TEpPU30BaTh naboparopuun

0CcOoOBIC CBOMCTBA U OBITY.

KOHILICHTPUPOBAHH

0i1 cepHOit

KHCJIOTBI.
1 Cepnasn CepHas kucnora Hayuamca: PeryasituBHbIe: HcnpIThIBatoT Hudponsa [§27
2/ KHCJI0Ta KaK KAaK OKUCIIUTEb. COCTAaBJISATh IJIAHUPYIOT CBOU YyBCTBO b cTp199-
4 okucaureb. [oay | [IponsBonctso ypaBHeHus OBP ¢ | nelictBus B TrOpIOCTH 32 nmaboparo [203
0. YeHue u y4acTHUEM CEPHOMl | COOTBETCTBUU C pust




NpUMeHeHue CEpPHOU KUCJIOTBI U | KACIIOTHI, ITOCTaBJIECHHOMN POCCHICKYIO Releon ¢
CepPHON KHCJIOThI. | €€ IPUMEHEHHUE. OMUCHIBATh 3a/1aueil U yCIOBUAMH | HAYyKYy. JATYUKOM
KomOunnpoBaHHbIT o0JlacTH TpHMEHE | ee pean3aluu. OKHCITUTE
YPOK. HUS CEpHOI Ilo3naBaTenbHbIE: JIbHO-
KHCIIOTBI BJIQ/ICIOT O0IIUM BOCCTaHO
Honyuam IIPUEMOM pEILIEHUS BUTEJILHO
603MOMHCHOCH b 3az1ad. ro
Hayuumpca: npus | KoMmMyHUKaTHBHBIE: MOTEHIMA
OJIUTh TPUMEPHI KOHTPOJIUPYIOT na.
YPaBHEHUU NEUCTBHU MMapTHEpa.
peakuuit,
JEXKAIUX B OCHOBE
MIPOU3BOJICTBA
CEPHOM KHUCJIOTBHI.
1 A3o0T. Crpoenue atomau | Hayuamcs: PeryasiTuBHbIe: PopMupyIOT §28
3/ Ypok oTKpbITUSA MOJIEKYJIbI a30Ta; XapaKkTEepU30BaTh | MJIAHUPYIOT CBOU MHTEpEC K
4 HOBOTO 3HAHUSA. CBOICTBA a30Ta KaK | CTPOCHUE aTOMa U | ACHCTBHS B CBSI3H C KOHKPETHOMY
1. IIPOCTOTO MOJIEKYJIBI a30Ta, | MOCTaBJIECHHOM XUMUYECKOMY
BElIeCTBA. OOBSICHATH 3a/laueil U yCIOBUSIMH | 3JIEMEHTY.
3aBUCUMOCTh €€ peIICHMUS.
cBoicTB a3ora or | [lo3HaBaTelbHbIE:
€ro MOJIOKEHUSI B | CTaBAT U
[ICX5 J1.1. GhopMyIUPYIOT 1ENH U
Meneneena, POOJIEMBI YpOKa.
COCTaBJIATh KommyHukaTuBHbIe:
XUMHUYECKUE aJICKBaTHO
YpaBHEHUS, HCIOJIb3YIOT PEUYEBbIE
XapakTepU3yIoUIue | cpeacTna ais
XUMUYECKHE 3¢ pexTUBHOTO
CBOMCTBA a30Ta. peuieHus
Honyyam KOMMYHHKATHUBHBIX
603MOMNCHOCH b 3azad.
Hayuumoca:

I'PaMOTHO




oOparmiaThcs ¢
BEIECTBAMU B

IOBCEIHEBHOMU
KU3HHU.
1 Ammuak. Cosn Ammuak, ctpoenue, | Hayuamcea: onvcel | PeryasiTuBHbie: ®opmuposan | JI. om. Ne30 Hudposa [§29,30
4/ aMMOHUAI. CBOMCTBA, BaThb CBOMCTBA IJIAHUPYIOT CBOU ue yMEHUA N3yuenue a1
4 Ypok OTKpbITUS MOJTy4YECHHE U aMMHaKa B X0JI€ JIEWCTBUSA B CBSA3U C YIPaBIATh CBOMCTB aMMHaKa. | 1aboparo
2. HOBOTO 3HaHUS. npumeHenue. Conu | mpoBeneHUs MOCTaBJIEHHOM CBOEH JI. om. Ne31 pust
aMMOHMS, UX 1a00paTOPHBIX 3a7a4eil U yCIOBUSIMHA | TTO3HaBarelibH | Pacno3HnaBanue Releon ¢
CBOICTBa U OIEBITOB, €e pelIeHus. on cojieil aMMOHUSL. JTaTYUKOM
IIPUMEHEHUE. MIPOBOJIUTH Ilo3naBaTenbHbIE: JIeATEITbHOCTh pH.
KaueCTBEHHYIO CTaBAT U 10;
peakmuio Ha MoH — | popMyIupyrOT 11eu U | hopMupoBaHu
aMMOHUSL. POOJIEMBI YpOKa. € YMEHHUS
Ionyuam KomMMyHMKaTHBHBIE: | TPAMOTHOIO
603MOXHCHOC b KOHTPOJIUPYIOT oOpareHus ¢
Hayuumoca: NEUCTBHUS MMApTHEpA. BElIeCTBaMHU B
NIPUBOIUTH XUMHYECKOU
MIPUMEPBI nabopaTopuu
YpaBHEHHI U OBITY.
peakuui,
JIeXalNX B OCHOBE
MIPOMBIIITIECHHBIX
CIIoco00B
MOJIy4eHUs
aMMUaKa.
1 Oxcuawbl azora (II) | Oxcnbr Hayuamcsa: PeryasiTuBHbIe: dopmMupoBaH §31
5/ u (IV). azota(ll) u (IV). OMUCHIBATh YUYHUTBIBAIOT IPABUJIO B | M€ yMeHUs cTp.220
4 KomOunnpoBaHHBIT CBONCTBA IJIAHUPOBAHUHU U YIPaBIATh
3. YPOK. COeIMHEHUI! a30Ta, | KOHTpOJIE criocoda cBoei
COCTaBJISTh pelIeHus. MO3HABATENIbH
ypaBHEHUS Ilo3HaBaTenbHBIE: on
peaxuui, UCIOJIb3YIOT TOUCK JeSITeNIbHOCTD
COOTBETCTBYIOIIUX | HEOOXOIUMOIA 10;




«IIETIOYKEe» nHpopManuu st dbopmupoBaHU
MpeBpalieHH BBHITIOTHEHUS YIEOHBIX | € YMEHUS
Honayuam 3a/IaHUi C rpaMOTHOTO
603MOMNCHOCH b HCII0JIb30BaHUEM oOparieHus ¢
Hayuumupca: TPOTH | yueOHOM TUTepaTyphl. | BEIIECTBAMU B
03UpOBaTh KoMMyHnKaTHBHBIE: | XUMUYECKOU
XUMHYECKHE KOHTPOJIUPYIOT naboparopuu
CBOMCTBA BEIIECTB | JACUCTBUE NIapTHEPA. u OBITY.
Ha OCHOBE MX
CBOWCTB U
CTPOCHHSI.
1 A3oTHas KHCJIOTA | A30THas KUCIIOTa Hayuamca: PeryasitTuBHbIe: ®opmupoBan | leMoHcTpanuu [Mudposa [§31
6/ KaK 3JIEKTPOJIUT, Kak dJIEKTPOJIUT, €€ | OIMUCHIBATH pa3ianyaroT crnocob u 1€ yMEHHUS O6pa3sib Py cTp220-
4 e¢ npuMeHeHue. CBOMCTBA U CBOMCTBA pe3yibTaT NEUCTBUS. YIIPABIIATH BKHEUIINX nabopato [221
4. KoMOuHMpoBaHHBIH | MpUMEHEHUE. a30THON Kkucinotsl, | [lo3HaBaTenbHbBIE: cBOEH JUI HAPOZHOTO pust
YPOK. B X0JI€ BIIQJICIOT O0IIUM MO3HABATENIbH | XO3sCTBa Releon ¢
MIPOBEICHUS MIPUEMOM PELICHUS oif HUTPATOB. JaTYNKOM
1abopaTOPHBIX 3a/1ay. nestenbHoCcTh | JI. om. Ne32. pH, c
OIBITOB KomMmyHukaTtuBHbIe: | 10; CBoiicTBa JTaTYNKOM
Ilonyuyam JIOTOBApUBAIOTCA O ¢dopmupoBanu | paz0aBICHHOMN ANEKTPON
603MOMHCHOCH b COBMECTHOHI € YMEHUS A30THOW KHUCITIOTHI | POBOJIHOC
Hayuumuvca: cocTa | NesTEIbHOCTH, IrPaMOTHOIO TH.
BIISITh «UEMOYKW» | MPUXOAST K 001IeMy oOpartieHus ¢
MIPEBPALLIEHUI 10 | PELICHUIO. BELIECTBaMHU B
azory. XUMHYECKON
naboparopuun
1 OBITY.
1 A3oTHas KHCJIOTa | A30THas KUCIIOTa Hayuamca: PeryasitTuBHbIe: ®opmupoBaH | leMoHCcTpanun [Mudposa [Koncme
7/ KaK OKMCJIUTEIb. KaK OKUCJIUTENb. COCTaBIIATh IJIAHUPYIOT CBOU Ve YMEHUA B3aumoneiicteue | s KT §31
4 Coun a3oTHOM Hurpatel u ypaBHeHust OBP ¢ | neiicTBus B YIIPABIIATH KOHIIGHTPUPOBaHH | maboparo |cTp222-
5. KHCJIOTBI. HUTPUTBI, Y4aCTHEM a30THOM | COOTBETCTBHUH C CBOEH Ol a30THOM pust 224
KomOunupoBanHblil | mpobiema ux KHCJIOTBI, IIOCTABJIEHHOU NIO3HABATENIbH | KUCIIOTHI € Releon ¢
YPOK. COJIEp’KaHus B C/X | mpUMEHSTH conun 3a/a4yeil U ycIoBUsIMHU | OH MeIbIo. JIaTYNKOM
IPOJYKIIH. a30THOM KUCJIOTHl | ee peanusaiuu. JIESITENILHOCTD OKHCIJIUTE




A30THBIE B IIPAKTHUYECKOMN ITo3HaBaTe/IbHBIE: 10; JI. om. Ne33 JIHO-
yIoOpeHusl. JESTEIILHOCTH, BIIQJICIOT OOIIUM [IOHUMAaHUE B3aumopeiicteue | BoccTaHO
MIPOBOAUTD MIPUEMOM PELICHUS 3HAYUMOCTU | KOHIEHTPUPOBAHH | BUTEIHHO
KaueCTBEHHYIO 3amad. €CTECTBEHHO- | OH a30THOMU ro
peaxkuuIo Ha KoMMyHUKaTHBHBIE: | HAYYHBIX KHCJIOTHI C MOTEHIIKa
HUTpAaT - UOH KOHTPOIUPYIOT 3HAHUH I MEIBIO. Ia.
Hoayuam NEUCTBHUS MMapTHEpA. pelIeHus
603MOMNCHOCH b MPAKTUIECKH
Hayuumuca: X 3ajad.
XapaKTepu30BaTh
0co0ObIe CBOMCTBA
KOHILIEHTPUPOBAHH
Ol a30THOU
KHCJIOThI
1 docdop u ero Crpoenue atomau | Hayuamcs: PeryasiTuBHbIe: ®opmupytor | JleMoHcTpanuu: §32
8/ coeTUHEeHHUsI. AIITOTPOTIHS XapaKTepu30BaTh | MJIAHUPYIOT CBOU UHTEpEC K O06pa3is
4 Ypok OTKpbITUS docdopa, cBoiCcTBa | CTpOEHUE aTOMa JEWCTBUSA B CBS3U C KOHKPETHOMY | IPUPOIHBIX
6. HOBOTO 3HAHMS. 6emnoro u kpacHoro | ¢ocdopa, IIOCTABJIEHHOU XUMHYECKOMY | COEIMHEHUN
docdopa, nux OOBSCHSITH 3a/1aueil U yCIOBUSAMH | DJIEMEHTY, docdopa.
HPUMEHEHHE. 3aBHCHMOCTD €€ pelIeHus. IIOKCK O6pa3is
OcHOBHBIE cBoiicTB pocopa | [lo3HaBaTe bHBIE: JOTIOJIHUTENb | BAXKHEHIIMX [T
COCOANMHCHUA: OKCHU | OT €ro NOJOKCHUA CTaBsT U HOU HapOJHOIO
docdopa (V) u B [ICXD JI.N. dbopmMynupyIOT e U | “HGOPMAIMK | XO35HCTBa
oprodochopHas Menneneena, POOJIEMBI YpOKa. 0 HEM. docdaros.
Kucaota, pocdarsl. | cocTaBIsATh KoMMyHuKaTHUBHBIE JI. om. Ne34.
docdopubie XUMHAYECKHE aJIeKBaTHO I'openue dpocdopa
ynoOpeHusl. YpaBHEHUS, HCIIOJIb3YIOT PEeUYEBbIE Ha BO3/YyX€ U B
XapaKTepU3YIOIIUe | CPEelCTBA s KHCIIOpOJIE.
XUMUYECKHE 3¢ (heKTUBHOTO JI. om. Ne35.
CBOICTBA a30Ta peleHus PacnoznaBanne
B pe3yibTaTe KOMMYHUKATHUBHBIX docdaros.
MMPOBCACHUA 3agay.
71a00paTOPHBIX

OTIBITOB,




MIPOBOAUTD
KaueCTBEHHYIO
peaxuuio Ha
docdar - non
Honyuam
603MOMNCHOCH b

HAyuumupca: OINC
BIBAaTh (PU3NYECKUE

1 XUMHWYECKHUEC

MPOLIECCHI,
SIBJISIFOLIECS
YacThIO
KpyroBOpoTa
BEILIECTB B
IIPUPOJIE.
1 Yraepon. Crpoenue atoma u | Hayuamcs: PeryasituBHbIe: @®opmupytor | Jdemonctpamun: | Hudposa [§33
9/ Ypok OTKpbITUS aJUIOTPOIHS XapaKkTepU30BaTh paszIuyaioT Ccrocod u MHTEpEC K [Tornomenune Py
4 HOBOT'O 3HAHMSI. yriiepojia, CBOMCTBA | CTpoeHHE aToMa pe3yibTaT AeUCTBUSL. KOHKPETHOMY | yriieM nmaboparo
7. ero moaudukanuii | yriepona, Ilo3naBaTebHbBIE: XUMHUYECKOMY | pacCTBOPEHHBIX pus
U UX IPUMEHEHUE. | OOBSICHATH BIIQJICIOT OOIIMM AJIIEMEHTY, BEILECTB MU Releon ¢
3aBUCUMOCTh MIPUEMOM pEIIEHUS MTOUCK ra3os. JATYNKOM
CBOICTB 3aj1ad4. JIOTOJIHUTENb | BOCCTAaHOBJIEHHUE | OKUCIUTE
yriaepoga OT €ro KoMMyHuKaTUBHBIE: | HOU MeIu U3 ee JIBHO-
MOJIOKEHUS B JIOTOBApPUBAIOTCS O uH(pOpMAaILlUK | OKCHAA yTIIeM. BOCCTaHO
[ICXD J1.1. COBMECTHOM 0 HEM. JI. om. Ne36 BUTEIIBHO
Meneneesa, NEeATEIIbHOCTH IO I'openue yrius B ro
COCTAaBIISITh PYKOBOJICTBOM KHCIIOPOJE. MIOTEHIMA
XUMHUYECKUE YUHUTES. na.
YpaBHEHUS,
XapaKTEePU3YIOIINe
XUMHUYECKHE

CBOMCTBA yriepoja

Honayuam
603MONHCHOCHD




HAyuumupca: OIHC
BIBaTh (PU3NYECKUE
¥ XUMHYECKHE

IIPOLIECCHI,

SBIIAIOIINECS

YacThIO

KpyroBopoTa

BEILIECTB B

IPHUPOJIE.
2 Oxcuasbl yriaepona. | Oxcunsl yrnepona | Hayuwamcs: PeryasitTuBHbIe: DopMUPYIOT §34
0/ KomOunuposaunsiii | (I1) u (IV), ux OTHCHIBATh YYHUTHIBAIOT IIPABUJIO B | yMeHHE cTp242-
4 YPOK. CBOICTBA U CBOKCTBA OKCHJIOB | TUIAHUPOBAHHUU U HCIIOJIb30BaTh 244
8. PUMEHEHHE. yriaepoza, KOHTpOJIE crocoba 3HAHUS B

COCTAaBJISITh pelieHusl. OBITY.

ypaBHEHUS Ilo3naBaTenbHbIE:

peakuuii, HCIIOJIB3YIOT IIOUCK

COOTBETCTBYIOIIUX | HEOOXOIUMOM

IEIOYKEY uH(pOpMaUU AJIs

MIpeBpaLCHUH. BBITIOJTHEHUS Y4eOHBIX

MPOBOAUTH 3aJaHuH C

KaueCTBEHHYIO HCIOJIb30BaHUEM

peaxuuto 1no y4eOHOM TuTepaTyphl.

pacrno3HaBaHUIO KommyHukaTuBHbIe:

YTJIEKUCIIOTO ra3a | KOHTPOJIUPYIOT

Hoayuam NEUCTBUE MTapTHEPA.

603MOMNCHOCH b

Hayyumuca: NpoTH

03UpOBaTh

XUMHYECKHE

CBOMCTBA BEILIECTB
Ha OCHOBE HX
CBOMCTB U
CTPOCHHUS.




1/

O B

YroJanbHas KHCJI0TA
H €€ COJIN.
KomOunnpoBaHHbIH

YPOK.

VYronpHasa KUcioTa.

Conu yronbHOI
KHCJIOTBI: KaJIbIIMT,
coJia, IoTaIll, ux
3HAYEHUE U
PHUPOJIC U KUZHH
YyeJ0BeKa.
JKecTkocTh BOABI U
CII0COORI ee
yCTpaHEHHUS.

Hayuamcs:
JaBaTh
onpeneneHus
MOHATHUSAM
«OKECTKOCTb
BOJIbI», ONKCHIBATh
CBOMICTBA
YTOJIbHOM
KHCJIOTHI,
COCTAaBJISITh
YpaBHEHUS
peakuuii,
COOTBETCTBYIOIIHNX
«LIETIOYKE»
MPEBPAILICHUH,
COCTaBJISITh
Ha3BaHUs COJeH
YTOJILHOM
KHCJIOTHI,
MIPOBOJIUTH
KaueCTBEHHYIO
peakuuio Ha
KapOOHAT - HOH
Honyuam
603MOICHOCM b
Hayuumuycsa:
MIPOTHO3UPOBATh
XUMUYECKUE
CBOMCTBA BEILIECTB
Ha OCHOBE MX
CBOMCTB U
CTPOCHHUS.

PeryasiTuBHbI€:
pa3nuyaroT cnocod u
pe3yJbTaT ACHCTBUS
ITo3HaBaTe/IbHBIC:
BJIAIEIOT OOIIIUM
MIPUEMOM PELICHUS
3a1aqy
KommyHukaTuBHbIE:
JIOTOBApUBAIOTCA O
COBMECTHOM
NesITeNIbHOCTH,
MPUXOJAT K 001IeMy
PEIICHUIO.

DopMUPYIOT
yMEHUs
UCIIOJIb30BaTh
3HaHUS B
OBITY.

JdemoncTpanum:
OO6pa3ibt
MIPUPOTHBIX
COE€IUHEHUI
yrieposa.
OO6pa3ibt
BaXKHEUIIINX I
HApOJIHOTO
XO035HUCTBA
KapOOHATOB.

JI. om. Ne37.
ITonyuenue
YTOJIbHOM
KHUCIIOTEI U
H3y4YeHHue ee
CBOMCTB.

JI. om. Ne 38.
ITepexon
KapOOHATOB B

THJIPOKapOOHATHI.

JIao. onbITNe39.
Paznoxenue
ruapokapOoHaTa
HATpUS.

Hudposa

A
nmabopato
pus
Releon ¢
JTaTYMKOM
pH, ¢
JTaTYUKOM
TeMmepar

YPBL.

§34
c1p244-
048




2 Kpemnuii. Crpoenue atoma Hayuamcs: PeryasiTuBHbIe: PopMHpYIOT §35
2/ Ypok OTKpbITUSA KPEMHUS; XapaKTepU30BaTh aZICKBaTHO UHTEpeca K cTp249-
5 HOBOTO 3HAHUA. KPUCTAJUIMYECKUN | CTPOCHHUE aToMa BOCIIPUHUMAIOT KOHKPETHOMY 253
0. KpEMHHUI1, ero KpEMHUS, IIPENIOKEHUS U XUMUYECKOMY
CBOICTBa U OOBSICHATH OLICHKY yYUTeNs U 3JIEMEHTY,
IIPUMEHEHHE. 3aBHCHUMOCTh OJITHOKJIACCHUKOB. HOMCK
CBOMCTB Ilo3naBaTenbHbIE: JOTIOTHUTEIh
KpEMHHUS OT €ro BbIOMpatoT Hanbomnee | HOM
TTOJIOXKEHUS B ¢ exTuBHBIC uHpopmaruu
[CX5 J.1. CIIOCOOBI peIIeHHS 0 HEM.
Menneneena, 3aJ1a4, KOHTPOJIUPYIOT
COCTaBJIATh U OLIEHHBAIOT NPOILIECC
XUMHYECKHE U pe3yibTar
YpaBHEHUS, NESITENIbHOCTH.
xapakrepusywomue | KommyHukaTuBHble:
XUMHUYECKUE JIOTOBApUBAIOTCA O
CBOMCTBA KpEMHHUS. | pacrpeaeneHuu
Hoayuam GbyHKIUH U porneit B
603MOMHCHOCH b COBMECTHOI
Hayuumoca: NESITEIBHOCTH.
IrpaMOTHO
oOpamaThcs ¢
BELIECTBAMH B
IIOBCEIHEBHOU
AKU3HU.
2 Coennnenus Oxkcua KpeMHust Hayuamcsa: PeryasituBHbIe: ®opmupoBaH | JlemoHcTpanuu: §35
3/ KpeMHUsI. (IV), ero ONMCHIBATh YYHUTBIBAIOT IPABUJIO B | M€ yMeHUs O6pa3sib cTp254-
5 KomOuHupoBaHHBIN | IpUpOAHbIE CBOMCTBA OKCHJIA IJIAHUPOBAHUU U yIpaBIATh [PUPOAHBIX 258
1. YPOK. Pa3HOBHIHOCTH. KpEeMHU4, KOHTpOJIE criocoba CBOEH COEMHEHU I
Cunukarsl. COCTaBJIATh pelIeHus. MIO3HABATENbH | KpEMHUS.
3HaueHHe ypaBHEHUSA ITo3HaBaTe/IbHBIE: ol JI. om. Ne40
COCIMHEHUN peakuuii, HCIIOJIB3YIOT IIOUCK nesrenbHocTh | [lomydenue
KPEMHHSI B )KHBOW | COOTBETCTBYIOIIUX | HEOOXOIUMOM 10; KPEMHHUEBOM
«LICTIOYKE» nH(OpMaLUU AJIs MOHUMAaHUE KHCJIOTBI U




Y HEXXUBOU MIPEBpALCHUI. BBITIOJTHEHUS YUEOHBIX | 3HAUUMOCTH | U3y4YeHHe e
HPUPOJE. IIPOBOAUTD 3alaHUM C €CTECTBEHHOH | CBOMCTB.
KaueCTBEHHYIO WCIIOIb30BaHUEM ay4YHBIX
peaKkuuo Ha yueOHOI MuTepaTyphl. | 3HAHWNA 115
CWJIMKAT - UOH KoMMmyHuKaTHBHBIE: | pEIICHUA
Ionyyam YUYHUTBIBAIOT Pa3HbIE MPaKTUYECKU
603MOMHCHOCH b MHEHHS U CTPEMATCS K | X 3a/a4.
Hayuumovca: KOOPAMHALIUHI
MIPOTHO3UPOBAThH Pa3IMYHBIX [TO3ULIAN B
XUMHUYECKUE COTPYJHUYECTBE.
CBOMCTBA BEILIECTB
Ha OCHOBE UX
CBOMCTB U
CTPOEHHMSI.
2 CunukaTHas [TonsiTHe 0 Hayuamca: npakt | PeryasiTuBHbIe: ®opmupytor | JleMoHcTpauuu: KoHncne
4/ NMPOMBIILIEHHOCTb. | CWJIIMKAaTHON MYECKOMY IIPUMEH | pa3iIMyaroT crocod | moHuMaHue O06pa3ipl cTeka, KT
5 KoMmOuHMpOBaHHBIN | TPOMBIIIUICHHOCTH. | CHUIO COSAMHEHUN | pe3yJbTaT ACHCTBUSA. 0COOEHHOCTEH | KEpaMHKH,
2. YPOK. Crekii0, LIEMEHT, KpeMHUs Ilo3naBaTenbHbIE: KU3HU U LIEMEHTA.
KepaMHKa. Honyuam BJIQ/ICIOT 00LIUM Tpy/Ja B
603MOMNCHOCH b IIPUEMOM PELICHUS YCIIOBHSIX
Hayuumpca: IPOTH | 3a1a4. uH(popMaTu3a
03UpOBaTh KoMmmyHukaTuBHbIC: | IUU
XUMHUYECKHE JIOTOBApUBAIOTCS O oOmiecTna.
CBOKCTBA BEILIECTB | COBMECTHOM
Ha OCHOBE MX NEeATEIbHOCTH MO
CBOMCTB U PYKOBOJICTBOM
CTPOEHHUS. YUUTEIS.
2 IIpakTuyeckas dopmupoBaHHe Hayuamca: PeryasitTuBHbIe: ®opmuposan | [Ip.Ne§ CTp.
5/ padora NeS YMEHUI SKCIEPUMEHTAIbH | IJIJAHUPOBATH CBOIO ue 260-
5 JKCNEePUMEHTATbH | IIOCTPOCHUS U 0 UCCIIEN0BATh NEeATEIbHOCTD; [IO3HABATEIIbH 262
3. ble 32/1a4M 10 TeMe | pealn3aluy HOBBIX | CBOMCTBA HaxOJIUTh AJITOPUTM Oro UHTEpeca
«IMoarpynnsi 3HAHUU: TapHOE HEMETAJIJIOB U UX | BBIIIOJHEHUS K U3Y4YEHHUIO
a30Ta M yrjepojaay. | WIN IpyNnIoBoe COEJINHEHHI, ITOCTaBJIEHHOM 3a7]a4ul. | XUMHH;
YPOoK mIpakTUKYM. BBITIOJIHCHHE pemarb dbopMupoBaHH




MPaKTUYECKON skcriepuMeHTanbH | [lo3HaBaTe/ibHbBIE: € yMeHus
paboThI ¢ bI€ 3a/1a4H, CaMOCTOSITEIILHO IrPaMOTHOIO
cobroIeHreM paboTatb ¢ MIPOBOJIUTH obparreHus ¢
npaswi Th B 1a00paTOPHBIM HaAOIOCHNUS; BELIECTBaMHU B
COOTBETCTBUHU C o0opynoBaHueM B | (hopMyIupOBaTh XUMHUYECKON
QITOPUTMOM IIPH COOTBETCTBHH C BBIBOJIBI naboparopuun
KOHCYJIbTaTUBHOM | mpaBuiamu Thb. KoMMmyHukaTuBHBIE: | U OBITY.
MOMOILY YUUTEIIS CTPOUTH pPEYEBbIE
WIHM yYEHUKa- BBICKa3bIBaHUS B
JKCIEpTa. YCTHOU U MUCbMEHHOMN
dopme;
YCTaHABIIMBATh
paboure OTHOIIEHUS B
TpyMIie; MIaHUPOBATh
o01e crnocoObl
paloTHI.
2 IpakTHyeckas dopmupoBaHUE Hayuamcs: PeryasiTuBHbIe: OsnaneHue IIp.Ne6 CTp.
6/ paGora Ne6 YMEHUU o0parmiarscs ¢ OCYILIECTBIISIOT HaBbIKaMU 262-
5 Hoayuyenue, IIOCTPOECHUS U 1ab0paTopHBIM MTOIIArOBbIN KOHTPOJb | JJIA 265
4. codupaHue u peanu3aiy HOBBIX | 00OpYZIOBaHMEM M | TIO pe3yJNbTaTy. PaKTUYECKO
pacno3HaBaHue 3HAHWI: apHOe HarpesaresnbHbIiMU | [lo3HaBaTebHBIE: 71
rasos. WM TPYIIIOBOE npubopamu B CTPOSIT pe4eBOE JESATEIIBHOCTH
VYPOK MpakTUKYM. BBITNIOJTHEHHE COOTBETCTBHH C BBICKa3bIBaHUE B
[IPaKTUYECKON [paBUJIaMU YCTHOM Y MMCbMEHHOMN
paboThI ¢ TEXHUKH dbopwme.
co0uroIeHeM 0€30MacHOCTH, KomMyHuKaTHBHbBIE:
npaswi Th B ONHUCHIBATh YYUTBHIBAIOT Pa3HbIC
COOTBETCTBUHU C XUMHAYECKHH MHEHUS U CTPEMSITCS K

JITOPUTMOM IIPU
KOHCYJIbTATUBHOMN
MOMOUIY Y4YHUTEIS
WUJIU y4YEHUKa-
JKCIIEepTA.

AKCIIEPUMEHT C
MIOMOIIIBIO SI3bIKA
XUMHH, eaTh
BBIBOJIBI 110
pe3yibTaTtam
AKCIIEPUMEHTA.

KOOpJWHALIUU
Pa3IMYHBIX MMO3ULUNA B
COTPYJTHUYECTRBE.




Hoayuam
603MOIHCHOCHb
Hayuumuvca: 0CO3H
aBaTh
HE00XO0INMOCTh
COOJIIOICHHS
npasui Thb u OT
JUISL

COXpaHEHHUs CBOEr
0 3JI0POBbS U
OKPYIKaIOIIHNX.

2 O0600menue u ®opmupoBanue y | Hayuamca: 0600 | PeryasituBHbIe: Beipaxator
7/ cHUCTeMaTH3alUs ydamuxcs I1aTh 3HAHUS U BHOCAT HEOOXOUMBIE | aJJleKBaTHOE
5 3HAHMH 110 TeMe crocoOHOCTEH K MIPEICTABIIATh UX KOPPEKTUBBI B [IOHUMaHue
5. «HemeTtanabi». pednexcun cxeM, Tabmuil, JEHCTBUE TTOCIIE €T MPUINH
VYpok pedraexcun. KOPPEKLIMOHHO- MIPE3CHTAIHH. 3aBepILEHHS Ha ycrexa u
KOHTPOJIbHOI'O THIIA OCHOBE €ro yJera Heycrexa
U (PUKCHPOBAHUIO ClICTaHHBIX OIIMOOK. yueOHOI
COOCTBEHHBIX Ilo3naBaTenbHbIE: JEeSATEIBHOCTH
3aTPYAHEHUH B CTPOST PEYEBOE
yaeOHOH BBICKA3bIBAaHUE B
JEeATEIIbHOCTHU. YCTHOU U IMCbMEHHOMN
dbopwme.
KommyHukaTuBHbIE:
KOPPEKTHPYIOT
JEHCTBHUs NTApTHEpA.
2 3.1 KoutpoabHnasn KoHntposnb Hayuamcs: PeryasiTuBHbIe: [IposiBnstoT
8/ [3.1.2 paGora Ne3 mo IIPEAMETHBIX U IIPUMEHSATD OCYLIECTBIISIOT OTBETCTBEHHO
5132 TEMe METaNpeIMETHBIX IIOJIy4YECHHBIE MOIIArOBbIA U CTb 3a
6.13.2.1 «HemeTanabn. y4eOHBIX ACUCTBUI | 3HAHUA U UTOTOBBIA KOHTPOJIb pe3yNbTaThI.
323 Ypok KOHTpOJIA 10 TEME chOpMHUpPOBAaHHBIC | IO PE3YJIbTATY.
324 3HaHUM. «Hemeramnbi. yMEHUs I Ilo3HaBaTenbHBIE:

perieHust yaeOHbIX
3azad.

CTpOSAT pedueBoe
BBICKA3bIBAHUEC B




YCTHOM U MUCbMEHHOMN
dopme.
KomMMmyHukaTuBHbIe:
YYUTBIBAIOT pa3HbIE
MHEHUS U CTPEMSTCS K
KOOpAWHALHA
Pa3IMYHBIX MO3UIUNA B
COTPY/JHHYECTBE.

Tema 6. O6001eHHe 3HAHUIT 32 KYPC OCHOBHOI IKO0JbI. [I0ATOTOBKAa K 0CHOBHOMY IroCyAapcTBeHHOMY 3k3aMmeHy (OI'9)(104.)

1/

W

[Hepuoauveckas
cucremMa

J. U. MenpaeneeBa
U CTPOEHHEe aToMa.
Ypok peduiekcun.

[lepuonnueckuii
3aKOH U
[Iepuonnueckas
cuctema
XUMUYECKHUX
3JIEMEHTOB

J. 1. Menneneena.

Dduznueckuit
CMBICTT
MOPSAAKOBOTO
HOMeEpa 3JIEMEHTA,
HOMEPOB IEpHOIa

U TPYIIIIBI.

Hayuamca:
0000mares uHPO
pMarnuio 1o

TEME B BHUJIE
CXEM, BBITIOJIHATH
TECTOBBIC 3aJaHU
.

PerynasiTuBHbIie:
IJITAHUPYIOT CBOU
JIEUCTBUS B
COOTBETCTBUU C
MOCTaBJIEHHOMN
3agadyeu u
YCIIOBUSIMU €€
peanu3anuu.
Ilo3naBaTenbHbIE:
CTaBAT

1 GOpMYyITUPYIOT
LIEJIN ¥ TTPOOJIEMBI
YpOKa; OCO3HaHHO U
MPOU3BOJIBLHO CTPOSIT
B YCTHOU U
MUCEMEHHOMH (hopme.
KomMMyHnKaTUBHBIE
BIIaJICHUE
MOHOJIOTHYECKOU U
TUAJIOTUUECKOU
dbopmamu peun.

®opMupoBaHue
100pOCOBECTHOT
O OTHOIICHUS K
YUEHUIO U
YMEHHUS
YIPaBIsATh
CBOEH
MMO3HABATEIHHO
i

TS TebHOCTBIO;
dhopmupoBaHue
MO3HABATEIHHOT
0 WHTepeca K
U3YYCHUIO
XUMHUH.

§36,
CcTp.
267




2/ 3aKoHOMepHOCTH 3aKOHOMEPHOCTHU Hayuamca: PeryasitTuBHbIe: [IposiastoT §36,
5 HU3MEHEeHUs WU3MEHEHUS 0000maTes WHGO | pa3znHUaT cCnocod U | OTBETCTBEHHOCT TecT
8. CBOWCTB CBOMCTB 3JIEMEHTOB | PMALUIO MO pe3yibTaT IEUCTBUS | b 3a PE3yJIbTar. cTp.271
3JIEMEHTOB U MX U UX COCIMHEHHUH B | TEME B BUJIE ITo3HaBaTe/IbHBIC: -272
coeJMHEHUIl B nepuoiax u CXEM, BBIMOJHATH | BIQACIOT 00IIUM
nepuoaax u IpYIIax B CBETE TECTOBYIO paboTy, | MPUEMOM pelICHUs
rpynmnax. MPEJICTaBICHUN O 3azad.
Ypok peduiekcun. CTPOEHUHU aTOMOB KoMMmyHuKkaTuBHBIE
3JIEMEHTOB. :
3HaueHue JOTOBAapUBAIOTCS O
[lepuoauueckoro COBMECTHOU
3aKOHa NEeSATEIbHOCTH O
PYKOBOJCTBOM
YUUTEIISL.
3/ Buabl xumnueckux | Bunel xummnueckux | Hayuamcsa: PeryasiTuBHbIe: ®opMupoBaHue §37,
5 cBsi3eil U THNBI CBSI3€H U TUIIBI 0000maTe wuH(MO | paznmuuaroT cnocod U | J0OPOCOBECTHOT TecT
9. KPHUCTAVIMYECKHUX | KPUCTAUINYECKUX | PMALHIO 110 pe3ynbTaT IEUCTBUA. | O OTHOLUEHUS K ctp.277
pelIeToK. pELIETOK. TEME B BHJIC Ilo3naBaTebHBIE: | YUCHUIO U -278
B3anmocBs3b B3auMocss3p TaOJINLIBI, BJIQ/ICIOT O0LIUM YMEHHUS
CTPOEHUS U CTPOCHHUS U BBITIOJTHSATH MIPUEMOM PEIICHHUS YIPaBISTh
CBOIICTB BelIECTB. | CBOWCTB BEIIECTB. | TECTOBYIO padOTy. | 3amad. CBOEH
Ypok peduiekcun. KoMMyHHuKaTHBHBIE | I03HABATEIBHO
: 71
KOHTPOJIHPYIOT NS TEIbHOCTBIO;
neicTBus mapTHepa. | opMupoBaHUe
MO3HABATEIBHOT
0 MHTepeca K
M3Yy4YEHUIO
XUMHH.
4/ Kaaccnpukanus Knaccudukanus Hayuamca: PeryasituBHbIe: dopMupoBaHue §38,Tec
6 XHUMHYECKHX XUMHYECKHUX 0000maTes uH(pO | pa3znuyaroT cnocod U | J0OPOCOBECTHOT T
0. peakuuii mo peakiuii mo pMaLuio 1o pe3yabTaT AEUCTBUS. | O OTHOLIEHUS K cTp.283
Pa3IMYHbIM pa3IuYHBIM TEME B BUJIE ITo3HaBaTe/IbHBIE: | YUYCHUIO U -284
NPHU3HAKAM. npu3HaKaM (YUCI0 | CXEM, BBITIONHSTh YMEHHUS




Ckopoctb U COCTaB TECTOBbIE BJIQ/ICIOT 00IIUM YIPaBIsATh
XHUMHYECKOI pearupyrommux u 3aaHus. MPUEMOM PEIIEHUS CBOEH
peakuuu. oOpa3yromuxcs 3azad. M03HABATEIbHO
Ypok peduiekcun. BEILIECTB; HATUYNE KommyHukaTuBHbIe | U
TpaHULbI pa3ena JIOTOBApUBAIOTCA O NeSITeNIbHOCTBIO;
da3z; COBMECTHOM ¢dbopmupoBaHue
TETI0BOM 3 dekT; NEATEIIHHOCTH IO [I03HAaBaTEILHOT
U3MEHEHUE PYKOBOJCTBOM 0 WHTEpeca K
CTereHen YUUTETIS. WU3YYECHUIO
OKUCJICHUS aTOMOB; XUMHUH.
UCIIOJIb30BaHUE
KaTajan3aTopa;
HaIpaBJieHUE
IPOTEKAHNUSA).
5/ Juccounanus [ToBTOpEHME Hayuamca: PeryasiTuBHbI€: Nmeror §39,
6 3JIEKTPOJIUTOB B OCHOBHBIX 0000maTe WH(O | pa3nHyUaT Cocod U | EIOCTHOE TecT
I. BOTHBIX CBeZIeHHI 00 pMaruio 1o pe3yabTaT IEUCTBUA. | MUPOBO33PEHHE, cTp.288
pacTBopax. IIEKTPOJINTAX U TEME B BHUJIE Ilo3HaBaTenbHBIC: | COOTBETCTBYIOLI -289
Honnbie HERJIEKTPOJINTAX, CXEM, BBIMOJHATH | BIaJCIOT 00IIUM ee
YpPaBHeHHS CWJIBHBIX U CTa0BIX | TECTOBYIO pabOTy. | MPUEMOM pEIICHUS COBPEMEHHOMY
peakuuii. JEKTPOJIUTAX, 3azad. YPOBHIO
Ypok peduiekcun. OCHOBHBIX KoMMyHuKaTUBHBIE | pa3BUTUS
3aKOHOMEPHOCTSIX : HayKH.
JUCCOLIUAITUT KOHTPOJIHPYIOT
BEILIECTB JEUCTBUSA MMapTHEPA.
JJIPUHAJICKAIINX K
Pa3TUYHBIM
KJ1accam
COCTUHEHUN.
6/ OxucanTeJbHO- IToBTOpeHune Hayuamca: PerynasiTuBHblie: BeIpaxaror §40,
6 BOCCTAHOBHUTEJIbH | OCHOBHEBIX 000011aTh pas3nuyaroT crocod U | aJieKBaTHOE TeCT
2. bl¢ peaKkIuu. nousatuit: OBP, ne | undopmamuro mo | pe3ynbraT 1efCTBUSA. | MOHUMaHHE cTp.294
VYpok peduiekcun. OBP; okucnurens, | TeMe B BHIE Ilo3naBaTeibHBIE: | IPUYMUH ycCIieXa -295

BOCCTaAHOBHUTCIIb,

TaOJIMIIEI,

U Heycrexa




nporecc BBITMOJIHATH OTIpeeIIATh yueOHoO
OKHUCIICHUS, TECTOBYIO pabOTy. | OKUCIHUTEIb, NEeSITeTbHOCTH.
nporecc BOCCTaHOBUTEb,
BOCCTaHOBJICHMUS, OTIIUYATh
MEXaHU3M OKHUCJIUTEIBHO-
COCTaBJICHUS BOCCTAHOBUTEIbHBIE
3JIEKTPOHHOTO peaxkuuu oT Jpyrux
Oananca. TunoB. PaccraBiars
KOd(PUIMEHTHI
METOI0M
AIEKTPOHHOTO
Oananca.
KoMMyHuKaTUBHbBIE
YUUTBHIBAIOT pa3HbIe
MHEHUS U CTPEMSTCS
K KOOpJIMHAIIUN
Pa3IMYHBIX MMO3ULUAN
B COTPYJIHUYECTBE.
7/ Heopranuueckue [Ipocteie n Hayuamca: PeryasitTuBHbIe: [IposBisitoT §41,
6 BelllecTBa, NX CJIOKHBIE 00006mates uHpO | hopmynupoBaTh no0poskenaTenb TeCT
3. HOMEHKJIATYpa u BELIECTBA. pMarnuio 1o LIeNb YpOKa U HOCTb, ctp.303
KJIaccupuranms. MerTanasl u TEME B BHUJIC CTaBUTH 3a7a4H, OT3LIBUMBOCTb, -305
Ypok peduiekcun. HEMETaJlIbl, CXeM, BBITIOJHATh | HE0OXOoMuMBbIE Ui € | KaKk TOHUMaHue
COCTaB, TECTOBYIO paboTy. | TOCTUXKEHUS; YYBCTB JAPYTUX
KIIacCH(UKAIHSI. TUTAHUPOBATH CBOIO onien u
NesITeNIbHOCTD U COIEepeKUBAHHE
IIPOTHO3UPOBATH €€ UM.

pe3yJIbTaThl.
Ilo3naBaTeabHbIE:
OCYIIIECTBIISATh
CpaBHEHHUE,
KJIacCU(PUKAIIHIO,
C03J1aBaTh




000011IeHH S, AeTIaTh
BBIBO/IBI.
KomMMmyHnKkaTuBHbBIE
: CTPOUTH PEUEBbHIC
BBICKa3bIBaHUS B
YCTHOU U
MMUCbMEHHOU (popme;
BEIPAXaTh U

apryMeHTHPOBATh
CBOIO TOYKY 3pEHHUSI.
8/ XapakTepHble O6mmue Hayuamcsa: 0600 | PeryiasiTuBHbBIE: dopmupoBaHue §42,
6 XUMHYeCKHe XUMHUYECKHE mate WHGOpMAI[ | pa3nHyaroT cnocod U | J0OPOCOBECTHOT TecT
4. CBOMCTBA CBOMCTBA OKCHUJIOB | HIO IO TEME B pe3ynbTaT IEUCTBUA. | O OTHOLUEHUS K ctp.310
HEOPraHu4YeCcKuX Y TUAPOKCUIOB BHJIE CXEM, IMo3HaBaTe/IbHbIE: | YUEHUIO U -311
BelIeCTB. (ocHOBaHMiA, BBITNOJIHATH BJIQ/ICIOT 001IUM YMEHUS
VYpok pedraexcun. KHCTIOT, TECTOBYIO paboTy. | MPUEMOM pEIICHUS YIPaBISTh
aM(dOoTepHBIX 3a/1ad. cBOCH
TUAPOKCHJIOB), KoMMyHHKaTHBHBIE | I03HABATEIBHO
conu B cBete TO/I. : 51
KOHTPOJIHPYIOT TS TEbHOCTBIO;
neicTBus mapTHepa. | opMupoBaHUE
MO3HABATEIBHOT
0 WHTepeca K
U3YYCHUIO
XUMHH.
9/ I'eneTH4eckune I'enernueckue Hayuamca: 0600 | PeryasTuBHbIe: dopmupoBaHue
6 PAbI MeTaJLIa, PpAIBI METAILIA, matk uHGopMal | pa3nMyaroT cnocod U | Jo0OpOCOBECTHOT
5. HeMeTaJlIa U HEMeTalla U UIO 110 TeME B pe3yNbTaT ACUCTBUSA. | O OTHOIICHUS K
MepPexXoHOr0 HEPEXOAHOTO BUJIE CXEM, IMo3HaBaTenbHbIE: | YUCHUIO U
MeTaJLia. MeTala. BBITIOJTHSATH BIIQJICIOT O0IIUM YMEHHUS
Ypoxk peduiekcun. TECTOBYIO paboTy. | mpueMom pemieHus YIPaBIATh
3a7ad4. CBOEH
KoMMyHHKaTHBHBIE | [I03HABATEIBHO

v

nu




KOHTPOJIUPYIOT NEATEIbHOCTBIO;
neiicTBus mapTHepa. | opMupoBaHue
ITO3HABATEIBHOT
0 NHTEpeca K
M3y4YEHUIO
XUMHHU.
1 Tpenunr- ®opmupoBanue 'y | Hayuamcsa: PeryasituBHbIe: Beipaxaror
0/ TeCTUPOBAH yUYalluxcs YMEHUM, | pacKpbIBaTh pa3nuyaroT cnocod U | ageKBaTHOE
6 ue 1o HEOOXOIUMBIX JJISl | CMBICI pe3yibTaT AEUCTBUSL | MOHUMaHUE
6. BapHAaHTaM OCYILIECTBICHUS BAKHEUIINX Ilo3HaBaTenbHbBIE: IIPUYUH yCIIeXa
ors KOHTPOJIbHOH U3YYCHHBIX B BIIQJICIOT OOIIINM 1 HEycIiexa
NMPOULIBLIX byHKIUY; Kypce OCHOBHOM IIPUEMOM PELICHUS yueOHOMI
JIeT u KOHTpPOJIb U LIKOJIBI 3azay. NEeSATEIbHOCTH.
AeMOBEpPCH CaMOKOHTPOJIb XUMUYECKHUX KoMMmyHnKkaTuBHBIE
18 M3Y4YEHHBIX MOHSTUH; KOHTPOJIUPYIOT
MIOHATHUH; XapakTepu30BaTh | NEHCTBUS MMapTHEpA.
WHUBHTyaJIbHOE XUMUYECKHE
BBIIIOJIHEHHUE CBOMCTBA
TECTOBBIX 3aJaHUN | COSTUHEHUH C
3a Kypc ocHOBHOUM | mo3uruit TO/ u
IIIKOJIBI. OB nporieccos.
1/ Pe3eps
6
7.
2/ Pe3epsn

Kpurepuu oneHuBanus
OueHka yCTHOro oTBeTa
«5»  OTBeT NOJHBIA U NMPAaBUIbHBIA Ha OCHOBAHMM M3YUEHHBIX TEOPUM; MaTepHall U3JI0)KEH B ONPEIEIIEHHON JIOTMUECKOM NOCIeA0BaTENbHOCTH,
JIUTEPATYPHBIM A3BIKOM; OTBET CAMOCTOSTEIbHBIN
«4» OTBeT NONHBIN U IPaBUIIBbHBIN HA OCHOBAHUU U3YyUEHHBIX TEOPUIi; MaTepUa U3JI0KEH B ONIPEIEICHHOMN JIOTHYECKON TI0CIIE10BATENILHOCTH, IIPH
3TOM JIOMYILEHBI ABE-TPU HECYILIECTBEHHbIE OIINOKH, HCIIPABIEHHBIE IO TPEOOBAHUIO YUUTEIS




3» OTBeT MOJIHBIN, HO TIPH 3TOM JOIYIICHA CYIIIECTBEHHAs OITMOKA WM OTBET HETIOJIHBIN, HECBSA3HBIN

W@2» OTtBer 0OHapy)XHMBaeT HEMOHMMAaHUE YYEHHKOM OCHOBHOTO COJEp)KaHHs Y4eOHOro MmarepHaja WU JOMYIIEHbI CYIIECTBEHHBIC OIIMOKH,
KOTOPBIE YYalIUiCs HE MOKET UCIIPABUTH IIPU HABOASIIUX BONPOCAX YUUTEIS
«I» OtcyrcTBUE OTBETA

OuneHka 3KCnepuMeHTAIbHBIX YMEHU

«5»  DKCIEPUMEHT OCYIIECTBIICH M0 TUTAHY C YY€TOM TEXHHKHU 0€30MaCHOCTH U MPaBUI paOOTHI C BEMIECTBAMU U 000PYI0BAHUEM; BBICOKUN YPOBEHb
c(OPMUPOBAHHOCTH SKCIIEPUMEHTAIbHBIX YMEHHMH (4MCTOTa pabodyero mecra, MOPSAIOK Ha CTOJIe, SKOHOMHUS HCIOJb3YEMBIX PEaKTUBOB U Jp.);
MUChMEHHas paboTa(oTyeT 00 IKCIIEPUMEHTE) BHITIOJTHEHA MTOJTHOCTHIO, C/ICTaHbI IPABUIBHBIC HAOIIOICHUS U BBIBOIBI

«4»  DKCIEpUMEHT BBIMIOJIHEH MOJIHOCTHIO C YYETOM MPaBUJI TEXHUKU O€30MMaCHOCTH, IPU 3TOM JOIYIEHbl HECYIIECTBEHHbIE OIINOKYU IpU padoTe ¢
BEIIeCTBAaMH U 000PYAOBaHHEM; B MUCbMEHHOM OTYETE 00 IKCIIEPUMEHTE ClIeTIaHbl BHIBOJIbI, CBUICTEILCTBYIOIINE O MPAaBUILHOCTH HAOIIOICHUI

«3» B xozme sKkcriepMeHTa JOMYIEHa CYIIECTBEHHAas OIIMOKa, HCIpaBiIeHHAs MO TPEOOBAHUIO YUUTENS; MUCbMEHHBIH OTYET 00 SKCIIEPUMEHTE
BBITOJIHEH MPABWIIbHO 00Jiee YeM HaloJIOBUHY (MMEIOTCS YIYIICHUS B 00bSICHEHUH U 0(popMIIeHHH paboThI)

«2» B xone skcnepuMeHTa IOMyIIeHbI ABe (M 0osiee) CyIIeCTBEHHBIC ONTMOKU, KOTOPBIC YUaIHIiCSd HE MOXKET MCIPABUTH JIaXe MO TPEOOBAHHIO
YUUTENS; TUCBMEHHBIA OTUET O MPOJICTAaHHON IKCIIEPUMEHTAIBHOW paboTe BHIMOIHEH MEHBIIIE YeM HAIMOJIOBUHY, COACPKHUT CYIIIECTBECHHBIE OITUOKHU B
00BsCHEHUH ¥ 0(POpMIICHIHU paOOTHI

«1»  OTCYTCTBYIOT y y4alerocs SKCIiepuMEHTAIbHBIC YMEHHSI; TUCBMEHHBIN 0T4eT 00 AKCIIEPUMEHTAIBHONU paboTe OTCYTCTBYET

OuneHka NMcbMEeHHBIX KOHTPOJIbHBIX PadoT

«5» Pabora BbIMOJHEHA TMPAaBWJIBHO M TIOJHO HA OCHOBAaHWM M3YYCHHBIX TEOPETHYECKUX TIOJIOKEHUW, B OIMPEACICHHONW JIOTHYECKOM
MOCIIEI0BATEIHHOCTH, JINTEPATYPHBIM SI3BIKOM, CAMOCTOSITEIILHO

«4»  Pabota BeITIOJHEHA MPABUIILHO, B HEH JOMYIICHBI 1B HECYIIECTBEHHBIC OMTMOKH (MJIH YITYIICHBI 1Ba HEXapaKTEPHBIX (haKTa)

«3»  Pabota BbINIOIHEHA O0JIee YeM HAIOJIOBUHY, JOMYIICHBI OJJHA CYIIIECTBEHHAS OIMUOKA U JBE-TPH HECYIIECTBEHHBIC OIIUOKH

«2»  Pabota BbINIOJIHEHA MEHbIIIE YEM HAIIOJIOBUHY WJIM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIINOO0K

«1»  Paborta He BBITIOTHEHA

OueHka yMmeHu#l peliaTh IKCIIEPUMEHTAJbHbIE 32124

«5»  IlnaH pemieHUs: COCTaBJICH MPaBUIIHHO; TPABUIILHO OCYIIECTBIICH MOI00p XMMHUYECKUX PEAKTUBOB U 000PYIOBAHUS; JAHO UCUEPITHIBAIOIIEE
O0O0BSICHEHHUE U CJIeNIaHbl IPAaBUIIbHBIE BBIBOIBI

«4» Ilman pemieHUs COCTaBJICH NPABUIBHO, MPABHIBHO OCYIIECTBICH MOM0OpP XMUMHYECKHX PEAKTUBOB W OOOPYIOBaHWs; IOIYIIEHBI JIBE
HECYIIECTBEHHbIE OIIUOKU B OOBSICHEHUH U BBIBOJIAX

«3»  Ilnan pemnieHus COCTaBJICH MPABWILHO; MPABIILHO OCYIIECTBIIEH MOJA00p XUMUYECKIX PEAKTUBOB M 00OPYIOBaHUS; JOMYIICHA CYIIIECTBCHHAS
omuOKa B O0OBSICHEHNH U BBIBOIAX

«2»  JlomymieHsl aBe (1 OoJiee) CyIIeCTBEHHBIE OIMOKHU B IUIAHE PEIICHUs, B OJ00pe XUMHUUECKUX PEaKTUBOB U 00OPYIOBaHUS, B OOBSICHEHUH U
BBIBOJIaX

«l»  DxkcrnepuMeHTanbHas 3a7ada HE pelieHa

OueHka ymMeHuil peliaTh pacyeTHbIE 32124



«5» B mnane pemieHus, B JOTHUECKOM PAaCCy JACHUU U PEIICHUH 33Ja4l HET OLINOO0K; 3a/1a4a pelieHa paloHaIbHBIM CIIOCOO0M

«4» B mnane pemieHus, B JOTHUYECKOM PAcCYKICHUH U PEILICHUH 3a/1a4M HET CYIIECTBEHHBIX OMIMOOK; 3a/1a4a perieHa HepaloHaIbHBIM CIOCOO0M
WJIM JTOMYIICHBI IB€ HECYIIECTBEHHBIE OIIUOKH

«3» B IJ1aHEC, B JIOTHYCCKOM PACCYKACHUU U PCIICHUHU 3aa4U HET CYIICCTBCHHBIX OIJ_II/IGOK; AONYIICHBI CYIIIECCTBCHHBIC OIJ_II/I6KI/I B MaTEMaTUYCCKUX
pacuerax

«2»  VIMeroTcs CyIIeCTBEHHBIE OITMOKY B TJIaHE, B PEIICHUN 33]a4H

«1»  OtcyTcTBHE OTBETA HA PACUETHYIO 3a1a4y



